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COAEPXKXAHUE OBYUYEHUA
10 KITACC

Tema 1. buoJsiorusi Kak HaykKa.

buonorus kak Hayka. CBsi3b OMOJIOTUM C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMM HayKamu, (puiiocoueit, STUKON, SCTETUKON U MPaABOM.
Ponp Ouonoruu B (HOPMUPOBAHMM COBPEMEHHOM HAy4yHOW KapTUHBI MHpA.
Cucrema OMOJIOTMYECKUX HAYK.

MeTobl TO3HAHUS KUBOUW TTPUPOIbI (HAOIIOICHUE, SKCIIEPUMEHT, ONMCAHMUE,
U3MepeHue, KilacCupUKalMs, MOJICTUPOBaHUE, CTaTHUCTHYEcKass 00paboTka
JTAHHBIX ).

JlemoHcTpanum:

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

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

JlaGopaTopHblie 1 NpaKkTHYeCKHe PadoThI:

[Ipaktuueckass padora No 1. «Vcmonb3oBaHuEe pa3iIUYHBIX METOAOB IPHU
U3YYeHUU OMOJOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3aIUA.

JKusbie cuctembl (OMOCUCTEMBI) KaK peaMeT u3ydeHus: ouosorun. OTinuue
YKUBBIX CUCTEM OT HEOPTraHUYECKOU MPUPOIBI.

CpoiicTBa OMOCHCTEM U MX pa3HOOOpasue. YPOBHU OpraHU3aIii OMOCUCTEM:
MOJICKYJISIDHBIN, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIM, MNOMYJSIIUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTe0IeHOTUYECKUH ), OMOCEepHBIA.

JdeMoHCTpaum:

Tabmuubl u cxembl: «OCHOBHBIE TIPU3HAKU JKU3HWY», «YPOBHU OpraHU3AINH
YJKUBOU TIPUPOIBI».

O6opynoBanue: moaesb MoJiekyibl JIHK.

Tema 3. XumMuueckuii COCTaB M CTPOCHHE KJICTKH.

XUMHAUYECKHM COCTaB KIIETKA. XHMUYECKHUE DJIEMEHTBHI: MaKpPOSJIEMEHTHI,
MHUKPO3JIEMEHThI. Bo/ia 1 MUHEpaibHbIE BEIIECTBA.

OyHKIMM BOABI U MHUHEpPAJIbHBIX BellecTB B KieTke. I[lomnepikanue
OCMOTHYECKOI0 OanaHca.

benku. CoctaB u cTpoeHHEe OETKOB. AMUHOKHUCIOTHI — MOHOMEPHI OEITKOB.
HezaMeHrnMble 1 3aMEHHMbIE AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBINA COCTaB. Y POBHU
CTPYKTYpbl OCNIKOBOW MOJEKynbl (TEpBUYHAs, BTOPWUYHAS, TpPETUYHAS U
YeTBEpPTUYHAs CTPYKTypa). XHUMHUECKHE CBOWcTBa OenkoB. buonoruueckue
byHKIIUU OETKOB.



®depmentsl — Owuonormdeckue Karanm3aTtopbl. CtpoeHue (Qepmenra:
aKTUBHBIM IIEHTp, cyOcTpatHas crneunduunocts. KodepmeHnTsl. ButamuHsbl
OTnuunst epMEHTOB OT HEOPTAHUYECKUX KaTaTU3aTOPOB.

VYraeBoasl: MoHOcaxapuabl  (TJIIOKO3a, pubo3a ©  Je30KCHpH003a),
aucaxapunipl - (caxaposa, JakTo3a) M MoJucaxapuibsl  (Kpaxmai, IJIMKOTEH,
HesToa03a). buonornueckue GyHKIUU YTII€BOOB.

Jlununel:  Tpurmuuepuasl, (ochomunuasl, crepouasl. [uaApOPHIBHO-
ruapodoOHbie  cBoiicTBa. buonornueckue ¢GyHkuuu unuaoB. CpaBHeHUE
YTJIE€BOOB, OEJIKOB U JIMIUI0B KaK HCTOYHUKOB YHEPTHUU.

HyxneunoBeie kucnotel: JHK wu PHK. Hykneotuaslt — MOHOMEpHI
HyKJIeMHOBBIX KUCIOT. Ctpoenue u ¢pynkuuun JAHK. Ctpoenne nu pynkuun PHK.
Buasl PHK. AT®: ctpoenue u GpyHKIIHH.

[{uTosorus — Hayka o kierke. KnerouHas Teopus — npuMep B3auMOJIEUCTBUS
uzaen u (akToB B HAYYHOM MO3HAHUHU. MEeTO/Ibl U3YyUEHUS KIETKH.

Knerka kak mnenoctHas >xuBas cuctema. OOmmMe NpHU3HAKH KIETOK:
3aMKHyTas HapykHasi memOpana, moiiekyabsl JIHK kak renernueckuil ammapar,
CUCTEMa CUHTE3a OelKa.

Tunsl KIETOK: »yKapuoTHueckas U Mpokapuoruyeckas. (OcoOeHHOCTH
CTpOEHHUsI TMPOKApHOTUYECKON KieTku. Kierounas crenka Oaktepuii. CTtpoeHwue
AYKAPUOTUYECKON KJIETKU. OCHOBHBIE OTJIMYMSL PACTUTEIBHOM, >XUBOTHOM H
IrpUOHOM KJIETKHU.

[ToBEpXHOCTHBIE CTPYKTYphI KJIETOK — KJIETOYHAs CTE€HKA, INIMKOKAIMKC, MX
dbynkuuu. [Tnazmarnueckas memOpana, e€ cBorictBa u GpyHkiuu. [{uTomnasma u eé
opraHousibl. OpHomemOpannbie opradoubl kietku: JOIIC, ammapat ['onbmxw,
an30combl. [loyaBTOHOMHBIE OPraHOMIbl KJIETKU: MHUTOXOHIPHH, TUIACTUIBI.
[Ipoucxoxxknenne MUTOXOHIApUM M TacTua. Bunbl minactuna. HememOpanHbie
OpPraHoOU/Abl KJETKU: PHUOOCOMBI, KIJIETOYHBIM LEHTP, UEHTPUOJH, PECHUYKH,
KIyTUKHA. DyHKIIMM OPraHOMI0B KJIETKU. BKiItoueHus.

Anpo — perynaropHbslid 1eHTp kieTku. CTpoeHue sapa: sjaepHas o00JI0UKa,
KapuoIuiazMa, XpoMaTHH, SIIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIIECTB B KIIETKE.

JdleMoHCcTpaum:

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

Muarpammel:  «PacripeneneHue  XUMUYECKHX JJIEMEHTOB B HEKHBOU
npupoze», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B KUBOU MPUPOIE».

Tabmupl u cxemsl: «llepuoanueckas TabnuIa XUMHUYECKUX 3JIEMEHTOBY,
«CTpoeHne MOJIEKYJIbl BOb, «bruocunres 6enkay, « CTpoeHHe MOJIEKYJIIbl OelKay,
«Ctpoenue pepmenta», «Hyknennonsie kucnotsl. JJHK», «Ctpoenue MoseKybl



AT®», «CtpoeHne 3yKapuOTHYECKON KIETKN», «CTpOeHHE >KMBOTHOM KIIETKH,
«CTpoeHue pacTUTENbHON KIETKN», «CTpoeHue MPOKAPUOTUYECKOU KIIETKWY,
«CTpoeHue sqipa KIEeTKu», « Y TIAeBOAb, «JIMIuIb.

O6opyioBaHue: CBETOBOM MHUKPOCKON, OOOpYy/OBaHUE MJii IPOBEACHUS
HAOJIOCHUM, H3MEPEHHM, SKCIEPUMEHTOB, MHUKpPOIpEnaparbl pPacTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIIETOK.

JlaGopaTopHblie 1 NpaKkTHYeCKUE PAdOThI:

JlabopatopHas pabora Ne 1. «M3yueHue KaTaqIuTUYECKONM AaKTUBHOCTH
(dbepMeHTOB (Ha MPUMEpE aMUIIa3bl UK KaTajasbl ).

JlabopatopHas pabota Ne 2. «M3ydeHue CTpoeHUSI KJIETOK PACTECHUH,
YKUBOTHBIX U OaKTepuUil MOJI MUKPOCKOIIOM Ha TOTOBBIX MUKpOIMpEnaparax U HUX
OTHICAHUEY.

Tema 4. ’/KusHenessTeIbHOCTb KJIETKH.

OOMeH BelIecTB, WK MeTa00Iu3M. ACCUMUIIAIUS (TUIACTUYECKU OOMEH) U
JUCCUMWIAIUA (PHEpreTuueckuii OOMEH) — JIB€ CTOPOHBI €IMHOTO IMpolecca
MeTabonu3ma. Poyib 3aKOHOB COXpaHEHHUsI BEUIECTB U SHEPrUM B TMOHUMAaHUU
MeTabom3ma.

Tunel oOMeHa BelecTB: aBTOTPOQHBIN U reTepoTpodHblid. Pois depmenToB
B 0OMEHE BEIIECTB U MPEBPAICHUN YHEPTUU B KIIETKE.

®orocunTe3. CperoBass W TeMHOBasg (a3bl (oTocuHTe3a. Peakuuu
dbotocunTeza. DPpdhekTuBHOCTL (OTOCUHTE3a. 3HAUCHUE (DOTOCHUHTE3A ISl KUZHU
Ha 3emuie. BiausiHue ycnoBuii cpenasl Ha GOTOCUHTE3 U CIIOCOOBI TIOBBIIIEHUS €T0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHUM.

XeMoCHHTEe3. XEeMOCHHTE3UPYIOIUe OakTepun. 3HAUCHUE XEMOCHHTE3a JIJIs
JKU3HU Ha 3eMJIE.

DHepreTuueckuii oOMeH B KieTke. PaciiernieHue BeliecTB, BbIJCICHUE U
aKKyMYJIUPOBAaHHE DHEPTrUM B KIETKE. OTambl JSHEPreTUYECKOro OOMEeHa.
I'mukonus. bpoxenue m ero Buabl. KHCIOpOgHOE OKHUCIIEHME, WA KIETOYHOE
JIbIXaHHE. OkucnurenbHOe dbochopunupoBanue. O (HEeKTUBHOCTh
HHEPreTUYECKOro oOMeHa.

Peakiuu wmaTpuuHoro cuHre3a. ['eHermueckas wuHpopmauus u JHK.
Peanuzanmsi reHetudeckoil nHopmanuu B KiIeTKe. | eHETWYECKUW KOJ U €ro
cBoiicTBa. Tpanckpumnuus — Matpuuabli cuHTe3 PHK. Tpancnsnus — GuocunTe3
Ooenka. Ortanbl TpaHcasuuu. KoaupoBanwe amMuHOKUCIOT. Posib pubocom B
OonocuHTe3e Oenka.

Hexnetounsie Gpopmbl sxu3Hu — BUpychl. Mictopust oTkpsiTust Bupycos (. U.
HBanoBckuit). OCOOCHHOCTH CTPOCHHMS ¥ JKM3HCHHOTO IIMKJIa BUPYCOB.
bakrepuodarn. bonesnm pacreHuid, XKWUBOTHBIX W YEJIOBEKAa, BBI3HIBAEMBIC
Bupycamu. Bupyc ummynoaedpunuta yenopeka (BUY) — Bo3Oyautens CIIM/la.



OOpatHast ~ TpaHCKpHUIIIIMSA, peBepTaza W uHTerpaza.  lIpodwunakruka
pacmnpocTpaHeHHs] BUPYCHBIX 3a00JICBaHUIA.

JleMOHCTpaum:

[Toptpetsl: H. K. Konbiios, . U. UBanosckuii, K. A. Tumupszes.

Tabmuupbl u cxembl: «Tumnel nutaHusy, «Merabonuzmy, «MUTOXOHAPUS,
«OHepreTnyeckuii oomMen», «Xijopomact», «Dorocunres», «Crpoenue JIHK»,
«CtpoeHre u PyHKITMOHHpPOBaHUE TeHA», «CuHTE3 Oenkay, «[ eHeTnaeckuit Komy,
«Bupyce», «bakrepuodarn», «Ctpoenue u xuzHeHHbd nuki Bupyca CIIN/da,
0aktepuodaray, «Permmukarus JJTHK».

Oo6opynoBanue: monenu-anuinkanun «Yasoenue JIHK u Tpanckpumnimsy»,
«buocunres 6enkay, «CTpoeHHne KIeTKn», Mozenb cTpykTypsl JJHK.

Tema 5. Pa3MHOkKeHMe U HHANBHUIYAJIbHOE Pa3BUTHE OPTAaHM3MOB.

KrnerouHplii UK, WM KU3HEHHBIM Luki KieTku. MHTepdaza u MUTO3.
[Tpoueccel, mporekaromue B uHTepdaze. Pemnmukanus — peakuus MaTpUYHOTO
cunteza JIHK. Crpoenne xpoMocoMm. XpOMOCOMHBI Ha0Op — KapHOTHIIL
JunnouaHeli M TalvIOWAHBIA ~ XpPOMOCOMHBIE  HAOOpbl.  XpOMaTHUJIbI.
[{uToNOrM4ecKkue OCHOBBI PAa3MHOKEHHUS M  UHAUBUAYAJIBHOTO  pPa3BUTHUSA
OpraHU3MOB.

Henenne knetkn — muto3. Cragum muto3a. Ilpoueccsl, npoucxonsdmue Ha
Pa3HBIX CTAAUSIX MUTO3a. BUOTOrMYECKuid CMBICT MUTO3A.

[Iporpammupyemas rubenb KIETKH — arnomnTo3.

®opmbl pa3MHOKEHUSI OPraHU3MOB: Oecrosioe U nosuoBoe. Bunabl Oecronoro
Pa3MHOXEHUS: JEJICHHE HaJBOE, II0YKOBAaHWE OJIHO- W MHOTOKJIETOYHBIX,
CHOpO00Opa3oBaHue, BEreTaTUBHOE pa3MHOKeHHUE. VICKyCcCTBEHHOE KIIOHHMpPOBAaHUE
OpraHU3MOB, €r0 3HAUECHUE TSl CEJIEKIUU.

[TonoBoe pa3zMHOKEHHE, €T0 OTIANYHS OT OECTIOJOTO.

Meiio3. Cranuu meito3a. IIponecchl, mpoucXosiMe Ha CTagusX Meio3a.
[ToBenenne xpomocoM B Menose. KpoccuHrosep. bBHOJIOrMYECKUI CMBICT H
3HAYEHHUE MEHo3a.

["ameTorenes — mnpouecc 0Opa3oBaHUsl MOJOBBIX KIETOK Yy >KUBOTHBIX.
[TonoBble »*kene3bl: CEMEHHUKU U sSIMYHMKU. OOpa3oBaHuE W Pa3BUTHE MOJOBBIX
KJIIETOK — TaMeT (CrepMaro30ui, SIMLEKIETKAa) — CIHEepMAaTOre€He3 M OBOIEHES3.
Oco0OeHHOCTH CTpOEHUsl SULEKIETOK MU crepMaro30ouoB. OIUIog0TBOpEHUE.
[Taprenorenes.

WunuBuayanbHoe pa3BuTHe (OHTOreHe3). OMOpPHOHAIBHOE  Pa3BUTHE
(aMOpuorenes). Dtanbl SMOPUOHAIBHOTO Pa3BUTUSL Y MO3BOHOYHBIX >KUBOTHBIX:
npobnenue, ractpyisiusi, opraHoreHe3. IloctamOpuonanbHOoe pa3Butue. TuUmbl
NOCTAMOPHUOHAIBHOTO PAa3BUTHA: NpPsSIMOE, HempsiMoe (JIMYuHOYHOE). BrusHue



CpeIlbl Ha pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CHOCOOHBIC BBI3BIBATH BPOKIEHHBIC
YPOJACTBA.

Poct m pasButne pacrenuii. OHTOreHEe3 LIBETKOBOI'O PACTEHUA: CTPOEHUE
CEMEHH, CTAJINM Pa3BUTHUSL.

JdeMoHCcTpanuu:

Tabmuet 1 cxembl: «Dopmbl pa3MHOXKEHUS OpPraHU3MOBY», «/[BoitHOE
OIUIOJIOTBOPEHUE y [BETKOBBIX pacTeHui», «BereratTuBHOE pa3sMHOKEHUE
pactenuitn, «J/lemenue kneTku Oaktepuit», «CTpOE€HHE TIOJIOBBIX KIIETOKY,
«Ctpoenune xpoMocoMbl», «Knerounsrii mukim», «Pemmukanus JHK», «Mutos»,
«Meno3sy, «IIpsmoe n HenpsMOe pa3BUTHE», «l aMeTOreHe3 y MJIEKONUTAIIUX U
4eI0BEeKa», «OCHOBHBIE CTAJIMU OHTOTEHE3a».

O6opynoBaHue: MHKPOCKOTI, MHKPOITPENAPATHI «CnepMato30u sl
MJIEKOIUTAIOWIETO», «SIHIIeKIeTKa MIIEKOMUTAIoMEroy, «KapuoknHes B KieTKax
KOpEIlIKa JyKa», MarHuTHas MOJEb-anIuIuKanus «J/leseHue KIeTKu», MOJIEIb
JIHK, Mmonenb MmeTadazHOi XpOMOCOMBI.

JlabopaTopHbie U MIPaKTHYECKHE PadOThI:

JlaGoparopuas pabora Ne 3. «HaOmiompeHue MuTO3a B KJIETKaX KOHYHKA
KOpENIKa JyKa Ha TOTOBBIX MUKPOIIpENaparaxy.

JlaGoparopuas pabora Ne 4. «M3ydeHHe CTPOCHHS IIOJIOBBIX KIIETOK Ha
TOTOBBIX MUKPOIIPENaparaxj».

Tema 6. HacsiencTBEHHOCTh M U3MEHYHUBOCTH OPraHU3MOB.

[IpenMet u 3amaum reHeTuku. Mictopus pa3BUTHA T€HETUKU. Posib uTomoruu
U OMOpPUOJIOTUM B CTAaHOBJICHHHM TE€HETUKH. BKiaa poccHilCKUX M 3apyOeHBIX
y4€HBIX B pa3BUTHE TEHETUKH. MeToAbl TEHETHKU (TUOPHUI0IOTHYECKUH,
IUTOT€HETUYECKUM, MOJEKYJISIpHO-TeHeTHUeCKhil). (OCHOBHBIE TI'€HETHYECKUE
noHsATusA. [ eHeTn4Yeckasi CHMBOJIMKA, UCTOJIb3yEMasi B CXEMaxX CKPEIIMBaHUM.

3aKOHOMEpPHOCTH HAacJieI0BaHUsl MPU3HAKOB, YCTaHOBJICHHbIE ['. Menaenem.
MonoruOpuHOe CKpelIMBaHUEe. 3aKOH €IMHO-00pa3us THOPHIOB IIEPBOTO
nokoyieHus. IlpaBuino JOMUHUpOBaHMS. 3aKOH PACHICIJICHUS MPU3HAKOB.
['unoresa yuctoTel ramer. [1oaHOE U HEMOIHOE TOMUHUPOBAHUE.

JurubpuaHoe  CKpeluMBaHWEe. 3aKOH  HE3aBUCHUMOTO  HacCIeIOBAaHMS
npu3HakoB.  lluToreHeTHMueckue  OCHOBBI  JUTHOPUIHOTO  CKPEIIMBAHUS.
AHanuzupyouiee ckpeumpanme. Mcnoap30BaHne aHATM3UPYIOLIETO CKPEIIMBaHUS
JJISL OTIPEICJICHHS] TEHOTHIIA OCOOH.

CueruieHHOe  HacienoBaHue npu3zHakoB. PabGora T. Moprana 1o
CLUEIUICHHOMY HAaCJIEJOBaHUIO F€HOB. HapylieHne cuerieHusi reHOB B PE3yJIbTaTe
KPOCCHUHTOBEpA.

XpOMOCOMHasI TEOPUS HACIEACTBEHHOCTHU. | eHeTuYeCKue KapThl.



['enetuka mosia. XpoMOCOMHOE ONpeAesieHUe mojia. AyTOCOMBI U TMOJOBBIC
XpOMOCOMBI. ['OMOramMeTrHsle M TreTeporameTHble oOpraHu3Mbl. HacimemoBanwue
IIPU3HAKOB, CLETUICHHBIX C ITOJIOM.

N3mMeHunBOCTh. BUIbI ©3MEHYMBOCTU: HEHACJIEICTBEHHASI U HACJIEACTBEHHAS.
Ponp cpempl B HEHACIHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOAU(PUKAIMMOHHON N3MEHUYMBOCTU. BapranoHHbIN psifi ¥ BapyualliOHHAsT KpHUBasl.
Hopma peakuum npuszHaka. KonuuecTBEHHbIE M KaYE€CTBEHHBIE NMPU3HAKH U HX
HOpMa peakiuu. CBOMCTBAa MOAUPUKAIIMOHHON N3MEHYUBOCTH.

HacnencrBeHHasi, wiM Te€HOTHUIMYECKas, W3MEHUMBOCTb. KoMOuHaTuBHAs
W3MEHYMBOCTh. Meio3 W TMO0JOBOM TMpOIlECC — OCHOBA KOMOWHATHBHOMU
W3MEHYMBOCTU. MyTalimoHHass U3MEHUUBOCTh. Kitaccudukanus MyTaiuii: reHHbIE,
XpPOMOCOMHBIE, FTeHOMHBIE. HacToTa U MpUYMHBI MyTauuid. MyTareHHble (PaKTOPBHI.
3aKOH rOMOJIOTHYECKHUX PSAIOB B HacleacTBeHHOM n3menunBoctu H. M. BaBuiiosa.

BresnepHas HacneACTBEHHOCTh U U3MEHUYUBOCTD.

I'enernka uyenoseka. Kapuortun uyenoBeka. OCHOBHBIE METOABI TE€HETHKHU
YeJIOBEKa: TCHECATOTHYCCKIM, OJIM3HEI[OBBIM, IINTOTCHETHYCCKHUM, OMOXMMHUYCCKUH,
MOJIEKYJISIPHO-TEHETUUECKHM. CoBpemeHHOE ONPENIECIICHHE reHOTHUIA!
ITIOJJHOTEHOMHOE CEKBEHUPOBAHUE, FEHOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[11P-ananu3a. HacnencTtBeHuble 3a00jcBaHUsS YEIOBEKA: TCHHBIC OOJIC3HH,
OOJIE3HH C HACJEICTBEHHOM MpPeIpacnoyioKEeHHOCThIO, XPOMOCOMHBIE OO0JIE3HHU.
Comatnueckue UM TreHeparuBHble MyTauuu. CTBOJOBbIC KiETKU. [IpuHIUIIBI
3I0POBOTO 00pa3a *KU3HU, TUATHOCTHKH, TPOPMIAKTUKA U JICYEHUS TeHETUUYECKIX
Oone3Hel. MenuKo-rTeHeTUYECKOe KOHCYJIbTUPOBAHHME. 3HAUYECHUE MEIUIIMHCKOMN
TeHETHKH B MPEAOTBPAICHUH U JICUEHUU TeHETHUECKUX 3a00JIeBaHU YEIOBEKa.

JlemoHncTpanum:

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

Tabmumet u cxembl:  «MOHOTMOpPHAHOE  CKpeIIMBAaHWE HM  €ro
LATOIE€HETUYECKAas OCHOBa», «3aKOH pACIICIUIEHUS W €ro LHUTOr€HETHYeCKas
OCHOBa», «3aKOH  YHCTOTHI  Tamer», «JurubpumHoe  CKpeluBaHHEY,
«llutonornyeckue - OCHOBbI  JAWTMOPUAHOTO  CKpeluMBaHus»,  «Mehos3y,
«B3anmonencTBUEe QJUICNIBHBIX TE€HOB», «l'e€HeTMYecKkue KapTbl pACTEHUM,
JKUBOTHBIX WU 4EJIOBEKa», «l'eHeTuka moya», «3aKOHOMEPHOCTH HACIEHOBAHUS,
CUEIJIEHHOTO0 ¢ TmoioM», «KapuhoTumbl 4eloBeKa W KUBOTHBIX», «BHIbI
U3MEHUYMBOCTHY», «Moau(uKalMoHHas W3MEHYMBOCTH», «HacnemoBanue pesyc-
daktopay, «I'eHeTrka rpymm KpoBm», « MyTarimoHHas U3MEHUYUBOCTHY.

OOopynoBaHue: MoAENU-aAMIIMKAIUA «MOHOTHOPUIHOE CKpELIMBAHUEY,
«Hemonnoe nomunupoBanue», «JurnbpugHoe ckpemuBanue», «llepekpéct



XpOMOCOM», MHUKPOCKON M MuUKpompemnapar «Jpo3zoduia» (Hopma, MyTanuu
(bOpMBI KPBUIBEB U OKPACKH Tema), repbapuit «I'opox mOCEBHOMY.

JlabopaTtopHble U npakTHYecKHe padoThbI:

JlaGoparopHass pabora Ne 5. «M3ydyeHue pe3yabTaTOB MOHOTMOPHIHOTO U
JUTUOPUTHOTO CKPELIUBAHUS Y APO30(QHIIbI HA TOTOBBIX MUKpPOIIpEnapaTaxy.

JlabopaTtopHnas pabora Ne 6. «M3yuenne MoauuKaITMOHHOW NU3MEHUYUBOCTH,
IIOCTPOECHUE BaPUALIMOHHOIO PAZIa U BAPUALMOHHON KPUBOW».

JlaGoparopHas pabora Ne 7. «AHanu3 MyTaluil y Ipo30(uibl Ha TOTOBBIX
MUKpOIIpenapaTax».

[Tpaktnueckast pabora Ne 2. «CocTaBieHHE U aHAIU3 POJOCIOBHBIX
YEJIOBEKa.

Tema 7. Cenexuus opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenekuys Kak Hayka M IpolecC. 3apOKICHUE CEJIEKUUU U JTOMECTHKALUS.
Yuenue H. UW. BaBunmoBa 0 1eHTpax TMPOUCXOXKICHUS © MHOrooOpasus
KyJBTYPHBIX pacTeHUM. LIeHTpbI NMPOUCXOXKACHUSA JOMAIIHUX >KUBOTHBIX. CoOpT,
IIOPOJ1a, ITAMM.

CoBpeMeHHbIE METO/IbI CeleKIMU. MacCoBbIi U MHAMBUAYAJIbHBII OTOOPHI B
CEJICKIMU PACTEHMM M JKUBOTHBIX. OLEHKa 3KcTepbepa. biIm3kopoaCTBEHHOE
CKpelmuBaHue — UHOpuAMHr. Yuctas nuHus. CKpellMBaHUWE YHCTBIX JIMHUH.
['erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpellMBaHHE — ayTOPUIMHI.
Otpanénnas rtulOpuauzauus M €€ ycrnexu. VCKycCTBEHHBbIM MyTareHes |
IIOJIyYEHHUE TNOJMIUIOUIOB. JIOCTMIKEHMsSI CEeINeKLUUU pAaCTEHUM, XUBOTHBIX U
MHKPOOPraHU3MOB.

broTexHOJIOTH Kak OTpaciib IMPOU3BOACTBA. ['€HHAas WMH)KEHEpHUs. OTallbl
co3ganusi pexomoOuHanTHoM JIHK wu TpaHcrennsix opranusmoB. Kiertounas
uHKeHepus. Kilerounele KyapTypbl. MUKPOKIIOHAIBHOE Pa3MHOKEHNUE PACTEHUM.
KIiloHHpOBaHME BBICOKOIIPOAYKTUBHBIX CEJIBCKOXO3AMCTBEHHBIX OpPTraHU3MOB.

Okoyoruueckue W dTtudeckue  mpoosmempl. MO —  reHeruyecku
MOU(DUITUPOBAHHBIE OPTaHU3MBI.
JlemoHcTpanumu:

[Toptpersi: H. U. BaBuios, . B. Muuypun, I'. JI. Kapneuenko, M. .
HBaHoB.

Tabmuiel m cxeMbl: Kapta «LIeHTpbl NMPOMCXOXKIACHUS W MHOT000pa3us
KYJbTYPHBIX pacTeHuit», «Ilopoapl 1oMalIHUX KUBOTHBIX», «COpTa KyJIbTYPHBIX
pactenuity, «OTnanéHHas rudpuauzamus», «Padotel akagemuka M. ®@. lBaHoBay,
«Ilomumnongus», «OO0beKTH OWOTEeXHOMOTHHY, «KileTouHble KyIbTypbl W
KJIOHUpOBaHue», « KoHCTpynpoBaHue u nepeHOC TEHOB, XPOMOCOM).

ObopyaoBaHue: MyJISKU TUIOI0B U KOPHEIUIOAO0B TUKUX (POPM U KYJIbTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX035HCTBEHHBIE PACTCHUS.



JlabopaTopHble 1 IpakTHYeCKUEe PadOThI:

Okckypeust «OCHOBHBIE METOJBI M JOCTHIKEHHS CEJEKIMH PAcTeHUHl H
YKUBOTHBIX (Ha CEJIEKIMOHHYIO CTaHLUIO, IUIEMEHHYIO bepmy,
COPTOUCIBITATENbHBIA  yYaCTOK, B TEIUIMYHOE XO3AHCTBO, JabOPaTOpUIO
arpOyHUBEPCUTETA WK HAYYHOTO LIEHTPA)».

11 KIIACC

Tema 1. DBoJIIOIIUOHHASI OHOJIOTHS.

[Ipennochulkn BO3HMKHOBEHHSI JBOJIOIUOHHOW TEOPHUH. DBOJIOLIMOHHAS
Teopust U €€ MecTo B OUOJIOTHHU. BiusHue >BOMIIOIMOHHON TEOPUU HAa pa3BUTHE
OMOJIOTUH U APYTUX HAYK.

CBugerenscTBa dBOJONUU. [laneoHTONOrMYECKUE: TMOCIEI0BATEILHOCTD
MOSIBJICHUSI BHUJOB B MMAJICOHTOJIOTUYECKOW JIETOMHMCH, TEPEXOJHbIE (POPMBI.
buoreorpadguyeckue: cxocTBo U paznuune GpayH u GJIop MAaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJACTBA U PA3IHUUS SMOPHOHOB pa3HBIX BHUIOB
MO3BOHOYHBIX. (CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTHYHbBIC, AHAJIOTMYHbIC,
pPYAMMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMHUUECKUE: CXOJICTBO
MEXaHU3MOB HACJICICTBEHHOCTH W OCHOBHBIX METAa0OJIMYECKUX MyTeH y Bcex
OpTaHU3MOB.

OpomonmonHas Teopust Y. JlapBuHa. Ilpennochbuiku BO3HUKHOBEHUS
napBuHU3Ma. JIBHKYIIUME CHUIIbI SBONIONWK BUAOB 1o JlapBuHy (M30BITOYHOE
pPa3MHOXXEHUE MPU OTPAHUUYEHHOCTU PECYPCOB, HEOMpeNeNEHHAs] W3MEHUYUBOCTD,
O0opb0a 3a CyllleCTBOBAHKE, €CTECTBEHHBIN OTOOD).

Cunrernueckas Teopus 3Bororuu (CTD) u e€ 0CHOBHBIE MOJOKEHHUS.

MukposBostonus. [Tonynsuus kak eIMHUIA BUIA U 3BOJIIOIUU.

JBrkymue cuibl (pakTopbl) 3BOJIOLMKU BUAOB B Mpupojae. MyTallMOHHbIN
MpoIeCC M KOMOMHATHUBHAsT M3MEHUYMBOCTh. [lomymsiiiMOHHBIE BOJHBI U Apeid
reHoB. M3oJ1ust 1 MUrpanus.

EctecTBenHbIii 0oTOOp — HampaBisiomuii ¢gakrop sBomonud. DopMbl
€CTECTBEHHOTO 0TOOpA.

[Ipucrnoco6IeHHOCTh OPraHU3MOB Kak pe3ysbTaT dBoOJOIUU. [Ipumepsl
MIPUCIIOCOOJICHUH Y OpraHu3MOB. ApoMop(dO3bl U UIUO-aJANI TAIUH.

Bun wu BumooOpazoBanue. Kputepum Buma. OcHoBHBIE  (DOpPMBI
BUI000pa30BaHus: reorpaduueckoe, IKOJIOTHIECKOe.

MakpoaBomorusi.  PopMbl  IBONIOIUU:  (DUIIeTUYECKAs, JHUBEPreHTHAS,
KOHBEpreHTHas1, napasuienbHas. HeoOpatuMocTh 3BONIOIUN.

[IpoucxoxkneHue OT HeclenuaTu3upOBaHHbIX MpeakoB. [Iporpeccupyromas
crienuanu3anus. AIanTUBHAs paudalysl.

JlemoHcTpanum:



[Toptpetsi: K. Jlunneit, XK. b. Jlamapk, Y. Jdapsun, B. O. KoBanesckuii, K.
M. Bap, 2. I'ekkens, @. Mromnep, A. H. CeBepiios.

Tabmus! 1 cxembl: «Pa3BuTre OpraHMUEcKOro Mupa Ha 3emiie», «3apoIbIiu
MO3BOHOYHBIX  JKMBOTHBIX»,  «ApxeonTepukc», «Dopmbl  OopbObI  3a
cylectBoBanue», «EctecTBeHHbIN 0TOOPY», «MHOrooOpasue COpTOB pacTEHUID,
«MHoroobpasue  mopoa  KHMBOTHbIX»,  «llomymsimum»,  «MyTanuuoHHas
U3MEHYHUBOCTB», «Apomopdo3b», «Wamoamanrtaumm», «OOmas aereHepauus»,
«/IBmKymne cuibl 3BofoIMn», «Kapra-cxema wapuipyra mytemectBus Y.
Hapsunay», «bopbba 3a cymecrBoBaHue», «IIpucrnocoOIeHHOCTh OPraHU3MOBY,
«['eorpaduueckoe BunooOpazoBaHue», « IKOJIOTHYECKOE BUI000PA30BaAHHE.

OOopyioBaHHE: KOJUJIEKIMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMU OKPACKH,
Ha0Op IUIOOB U CeMsIH, KoyuieKus «[IpuMmepsl 3alUTHBIX MPUCIIOCOOJIEHUN y
YKUBOTHBIX», MOJIeNIb «OCHOBHBIC HAIPABICHUS IBOJIIOIMNY, 00BEMHAS MOJEIb
«CTpO€HHE rOJIOBHOTO MO3ra MO3BOHOYHBIXY.

buoreorpapuyeckas kapra wMupa, KojuleKuusg «@DOpMBI COXPAHHOCTH
MCKOMAEMbIX JKMBOTHBIX M pacTeHui», wojenb ammmkanus «llepexpéct
XpOMOCOM», BIaxHble Tmpenaparsl «Pa3Butue Hacexkomoro», «Pa3Burtue
JSATYIIKWY, MUKponpenapat «Jlpo3oduna» (Hopma, MyTaruu (GOpMbI KPbUILEB U
OKpacKH TeJa).

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

JlaGoparopuas pabora Ne 1. «CpaBHeHHE BHAOB MO MOP(POIOTHUECKOMY
KPUTEPUIOY.

JlaGoparopHas pabora Ne 2. «Onucanue MpuUCocoO0ICHHOCTH OpraHu3Ma M
€€ OTHOCUTEIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHE M Pa3BUTHE KU3HHU Ha 3emuie.

JloHayuyHble TpENCTaBICHHUS O 3apPOXKJIECHUU >KU3HU. HayuHble rumortesbl
BO3HMKHOBEHHUS >KM3HM Ha 3emiie: a0uoreHe3 W MaHCHepMus. XHUMHUYeCKas
3BOJIIOLIUA. AOHUOTEHHBIM CHUHTE3 OPraHMYeCKHX BEIIECTB M3 HEOPraHUYECKHX.
DKCNEepUMEHTAIBHOE MOATBEPKACHUE XUMUUECKOU 3BOOIMU. HauanbHbie 3Tanbl
ouonornyeckor sBomonuu. I'unoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYp M BO3HHUKHOBEHHE NPOTOKJIETKU. [lepBble KIETKH MU HX HBOJIOIMS.
@opMHUpPOBaHUE OCHOBHBIX TPYMI KUBBIX OPraHU3MOB.

PazButue xu3Hu Ha 3emuie 1o 3pam u nepuogaM. Karapxein. Apxeiickas u
npotepo3oiickass dpel. Ilaneo3olickas spa u €€ mnepuoibl: KEeMOPUUCKUH,
OPAOBUKCKHUH, CHITYPUNCKHN, JEBOHCKUI, KAMEHHOYTOJIbHBIN, IEPMCKUH.

Me3so030iickas 3pa 1 €€ nepuoabl: TPUACOBBIN, FOPCKUN, MEJIOBOM.

KaiiHo301ckass 3pa W €€ mnepuoAbl: MAJCOT€HOBBIA, HEOIE€HOBBIN,
AHTPOITOT€HOBBIM.



XapakTepucTuKa KiIuMaTa M IeoJIOTHYECKHX IMporeccoB. OCHOBHBIE 3Tarlbl
HBOJIIOLIUM PACTUTEIBHOTO U >KUBOTHOTO Mupa. ApoMopdo3bl y pacTeHUN u
XKUBOTHBIX. [TosiBIIEHME, pacBET U BBIMUPAHUE TPYII )KUBBIX OPraHU3MOB.

CucremMa OpraHMYecKOrO0 MHUpa KakKk OTpakeHHe 3BOJIONUU. OCHOBHBIE
CUCTEMATUYECKUE TPYIIIbI OPraHU3MOB.

OBOJIOLHA YeTOBEKa. AHTPONOJIOTHS Kak Hayka. Pa3BuTue npeacraBieHuil o
IPOUCXOXKJIEHUH uYeroBeka. Meroabsl H3ydeHus aHTpornorenesa. (CxojacrtBa u
pa3InyKs 4eJIOBEKA U KUBOTHBIX. CHCTEMATUYECKOE MOJI0KEHUE YETOBEKA.

JBwxymue  cuiabl  (pakrtopsl) — aHTpomoreHe3a.  HacneactBeHHas
U3MEHYMBOCTb M  €CTECTBEHHbI 0TOOp. OOIIecTBEHHBIM o00pa3 KU3HH,
U3rOTOBIICHUE OPYAUI TpyAa, MBIIUIEHHUE, PEYb.

OCHOBHBIE CTaIMU U BETBU SBOJIIOLMU YEJIOBEKA: aBCTPAIIONUTEKH, YenoBek
yMenbld, Yenoek npsaMoxoxsamui, YemoBek HeaHIepTalbCKuW, YenoBek
pasymHblidi. Haxonku HCKOmaeMbIX OCTaTKOB, BpeMsi CYLIECTBOBAaHHS, 001acTb
pacnpocTpaHeHus, 00bEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIUs.

YenoBeueckue pacbl. OCHOBHbIE  OOJBIIME  pachkl:  €BPONEOMIHAsS
(eBpaswmiickasi),  Herpo-aBCTpajioujHas  (9KBAaTOpUajbHAas),  MOHTOJOUIHAsS
(a3uaTcko-amepukaHckasi).  UepTbl  MPUCHOCOOJICHHOCTH  MpeACTaBUTENCH
YeJIOBEUECKUX PAC K YCJIOBHUSAM CYIIECTBOBAHMS. EJMHCTBO 4YENOBEYECKHX pac.
Kputuka pacusma.

JlemoHncTpanum:

[Toptpetsl: ®@. Penu, JI. Tlactep, A. . Onapun, C. Muwmuiep, I'. FOpu, 4.
JlapBuH.

Tabmuupel 1 cxembl: «Bo3nukHoBeHne CoiHeuHOH cucTeMbl», «Pa3BuTHE
opraHudeckoro Mupa», «PacturenbHas kineTka», <«OKHBOTHas  KIETKay,
«IIpokapuoTnueckas kinerka», «CoBpeMEHHash CHUCTEMa OpPraHUYECKOro MUy,
«CpaBHEHHE aHATOMHYECKHX 4YEepT CTPOCHHUS YEJIOBEKa U 4YeIOBEKOOOpa3HbIX
00e3bsH», «OCHOBHbIE MeCTa MaJCOHTOJOTHYECKMX HAaXOJIOK  TPEAKOB
COBPEMEHHOI0 4YeJIOBEKa», «/lpeBHenmme moam», «peBuue moan», «llepsbie
COBPEMEHHBIE JIIOIU», «HemoBeuecKkrue pach».

O6opynoBanue:  Mymsku  «I[Ipoucxoxxaenne — denoBeka»  (OFOCTHI
aBCTpAJIONUTEKa, MUTEKAHTPOIA, HEaHJepTaiblla, KPOMAHbOHIIA), CJIENKH WIU
M300pKEHHUST KAMEHHBIX OpYJIud TEpPBOOBITHOTO YeIOBeKa (KaMHH-YOIIIEPHI,
pyowna, ckpebiia), TEOXpPOHOJOTHYECKas Taliuna, KouieKuus «DopMel
COXPAaHHOCTH UCKONAEMBbIX )KUBOTHBIX M PACTCHUIN.

JlabopaTtopHble U NpaKkTHYecKHe padoThI:

[TpakTnueckast pabota Ne 1. «/3yueHne nckomaeMbIx OCTaTKOB PacTeHUN U
YKUBOTHBIX B KOJIJICKIIUSIX).



OKCKypcHsl «IBOJIOLUSA OPraHUYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
HAy4YHBIM WIH KPAEBEAUECKUI My3€il).

Tema 3. Opranu3mMsbl 4 OKpYy:KawIlas cpeaa.

DKoJNorus KaK HayKa. 3aaui U pa3feibl SKOJOTHH. MeToabl HSKOJIOTHYECKUX
UCCIIENOBAaHUM. DKOJOTHUYECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAs, HAa3€MHO-BO3JYyIIHAs, MOYBEHHA,
BHYTPHOPIaHU3MEHHAS.

Oxonornueckue (axropel. Knaccudukanusa skonorudeckux (HakTOpOB:
abnotnyeckue, OUOTHMYECKHE U AaHTPOIOTreHHbIE. JIeHCTBHE HKOIOTHYECKUX
(akTOpOB HA OPraHU3MBI.

AOuoTtnueckue (hakTophl: CBET, TEMIIEPATypa, BIAKHOCTb. DOTONEPUOAU3M.
[Ipucnocobnenusi OpraHU3MOB K  JIEUCTBUIO  a0MOTHYECKHX  (DAKTOpOB.
buonornyeckne puTMsl.

buotnueckue (bakTopBhl. Buner OMOTHUYECKHUX B3aMMOJICUCTBUM:
KOHKYPEHIMS, XUIIHUYECTBO, cUMONO03 U ero (opmsl. Ilapasutusm, koomneparus,
MyTyaju3M, KOMMEHCAJINW3M (KBapTHPAHCTBO, HAaXJECOHUYECTBO). AMEHCAIH3M,
HEUTpau3M. 3HAaueHHE OWMOTHUYECKUMX B3aUMOJEHCTBUW [UJISl CYIIECTBOBAHUS
OpPraHK3MOB B IIPUPOAHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTEPUCTUKK nomyisuuu. OCHOBHBIE ITOKA3aTENH
NOMYJSIMUA: YHUCIEHHOCTh, IJIOTHOCTh, POXJIa€MOCTb, CMEpPTHOCTb, MPHUPOCT,
Murpanus. JlmHaMuka 4ucIeHHOCTH MOMYJISLUA U €€ Perysusl.

JdeMoHCTpauu:

[Toptpetsl: A. I'ymGonbar, K. ®@. Pynse, O. ['ekkensb.

Tabmunpl u cxembl: kapTa «IIpuponnsie 30Hb1 3emuan», «Cpeapl oOUTaHUSA
Opranu3moBy», «@otonepuoausm», «llomymsauum», «3aKOHOMEPHOCTH POCTa
YUCJIEHHOCTU MOMYJSAUUNA UHPY30puu-TyPenbkny, «Iluiesbie nenm.

JlaGopaTopHblie M NpaKkTHYeCKUE PadoThI:

JlabopaTtopHnas pabota Ne 3. «Mopdomorndeckne 0cCOOEHHOCTH PaCTEHUHN U3
Pa3HbIX MECT OOUTaHUS.

JlabopaTtopHas pabora Ne 4. «BnusHre cBeTa Ha pOoCT U pa3BUTHE YEPEHKOB
KOJIeycay.

[Tpaktrueckast padota Ne 2. «Ilomcu€T MIOTHOCTH MOMYJISIUNA Pa3HBIX BUIOB
PaCTEHHI».

Tema 4. Coo0mecTBa ¥ 3K0JIOTHYECKHE CUCTEMBbI.

CooO1iecTBO OpraHu3smMoB — OuoneHo3. CTpyKTypbl OHOIIEHO3a: BUAOBas,
MPOCTPaHCTBEeHHAsA, Tpoduueckas (mumieBas). Buapl-momuHanTtel. CBsizu B
OHOLIEHO3E.

DKkoJorudeckne CHucTeMbl (dKocuctembl). [loHsiTue 00 »sKOcHCcTeMe W
ouoreorieHoze. DYHKIIMOHATBHBIE KOMIIOHEHTHI 3KOCHCTEMBI: POIYLIEHTHI,



KOHCYMEHTHBI, PEAYIEHTh. KpyroBOpoT BEMIECTB M MOTOK DHEPTUU B HKOCHUCTEME.
Tpoduueckne (muimeBbie) YPOBHHU OKOCHUCTEMBI. [luWimeBple 1€ W CETH.
OcCHOBHBIE TOKa3aTeIM HKOCHCTEMBI: OmoMacca, MNPOAYKIHSA. IKOJIOTUUECKHUE
nupamMuibl: MPOIYKUHUU, YHCICHHOCTH, Ouomacchl. CBONCTBa HKOCUCTEM:
YCTOMYMBOCTb, CAMOPETYJIALMS, pa3BuTue. CyKieccus.

[TpupoaHbIE PKOCUCTEMBI. DKOCUCTEMBI 03€P M peK. DKOCHCTEMa XBOWHOTO
WM IIAPOKOJINCTBEHHOTO JIeca.

AHTpONOrE€HHBIE  IKOCUCTEMBI.  ATPOIKOCHCTEMBI.  YPOOIKOCUCTEMBI.
buonornyeckoe u X034MCTBEHHOE 3HAYEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopaznooOpaszue kak QakTtop ycToWunBocTd dKocucteM. CoxpaHeHHe
OMOJIOTMYECKOT0 pa3HOoOOpasus Ha 3emiie.

VYuenue B. U. Bepnaackoro o 6uocdepe. I'panuiipl, cOCTaB U CTPYKTypa
ouocdepnl. XKuBoe BemecTBO u ero ¢GyHkuuu. OcobeHHOCTH Ouochepbl Kak
rJI00aJIbHOM JKOCHCTEMBbI. J[MHaMHueckoe paBHOBECHME W OOpaTHas CBsI3b B
ouocdepe.

KpyroBopoThI BEmeCcTB 1 OMOTCOXMMHYECKUE ITUKIIBI JIEMEHTOB (yTaepo/a,
a3oTa). 30HAIbHOCTH Orocdepbl. OCHOBHBIE OMOMBI CYIIIH.

UYenoseuecTBo B Onochepe 3emiii. AHTPOTIOTEHHBIE U3MEHEHUsT B Ouocdepe.
['11oGanbHbIE YKOJIOTHYECKUE TTPOOIISMBL.

CocyliiecTBOBaHUE MIPUPOJIBI 151 YEJI0BEUECTRA. Coxpanenue
Oropa3zHoo0pa3us Kak OCHOBA yCTOMYMBOCTH Onocdepsl. OCHOBA pallMOHATBHOTO
yOpaBJICHHUS TMPUPOJHBIMU pEeCypcaMH M HX HCIHOib30BaHue. JlocTrxkeHus
OMOJIOTHY U OXpaHa MPUPOJIbI.

JdeMoHCTpauu:

[Hoptpetsr: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Bepranckuii.

Tabnuuel u cxembl: «llumeBsie nenu», «bUoIEHO3: COCTaB U CTPYKTypay,
«IIpuponnbie cooOmiecTBay, «llemu mmranmsy, «IKoJoTHUYECKAasT TUPAMUIAY,
«buocdepa u yenoBek», «IKocucTeMa MUPOKOIUCTBEHHOTO Jiecay, « IKOCUCTEMA
XBOMHOTO  Jiecay, «buoneno3s Bomoéma», «ArpoueHos», «lIpumepHsie
AQHTPOIIOIEHHbIE  BO3JACUCTBHUSA HaA IIpUpoAy», «BaxHelmme UCTOYHUKHU
3arpsi3HCHMSI BO3JIyXa M TPYHTOBBIX BOa», «[louBa — Ba)kHEHIIasl COCTaBJISIOMIAS
ounocheprry, «DakTopsl Aerpaganuu mousy, «llapaukoBeiil d3ddexT», «DakTopbl
PaMOAaKTUBHOTO 3arpsi3HeHus Ouocdepb», «Oomas crpykrypa Ouochepsi»,
«Pacnipoctpanenue ku3Hu B Ouochepe», «O30HOBBIA 23KpaH Ouocheps,
«KpyroBopoT yriepoaa B Ouochepe», «KpyroBopor azora B pUpoAe».

ObopynoBanue: Mojenb-anmanKanus «TUnudHble OHOLIEHO3bI», TepOapuii
«PactutenbHbIe coobmEecTBay, Komekun «buorenos», «Bpenurenn BakHEUIIINX
CEIbCKOXO3SIICTBEHHBIX ~ KYJIBTYp», TepOapuu ¥ KOJUICKIIMM PACTECHUH W
’KUBOTHBIX, TIPUHAAJIEKAIINE K PA3HBIM SKOJOTMYECKHMM TIpYIIaM OJHOTO BUIA,



Kpacnas kuura Poccuiickoit @enepanuu, n300paK€HUS OXPAHIEMBIX BHJIOB
pPaCTEeHUN U )KUBOTHBIX.



[NDIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOITPAMMBI 11O
BMOJIOTUN HA  BA30BOM  YPOBHE CPEAHEI'O  OBLIET'O
OBPA30OBAHIA

Cormacho ®I'OC COO, ycranaBiauBarTcs TpeOOBaHUA K PE3yIbTaTaM
OCBOCHHUS OOydYalolMMHUCSA MporpaMM cpeAaHero oOimero  00pa3oBaHMS:
JMYHOCTHBIM, METAIIPEIMETHBIM U MTPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykTyp€ JIHMYHOCTHBIX PE3YJbTATOB OCBOCHUA Ipeamera «buomorus»
BBIJICJICHBI CIIEAYIOUIME COCTABIISAIONIME: OCO3HAHHWE OOYYaIOIIMMUCI POCCUICKON
TPaXJaHCKOM UAECHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOONpPEACIICHUIO, HaJlWyhe MOTHUBAIMM K  OOy4YeHHI0O  OHOJIOTHH,
I[eJICHANPABJICHHOE pPa3BUTHE BHYTPEHHHMX YOEXIEHWM JIMYHOCTHU Ha OCHOBE
KIIFOYEBBIX IICHHOCTEH M MCTOPUYECKUX TPAJAMIIUN pPa3BUTHSA OHOJOTHUUECKOTO
3HaHUs, TOTOBHOCTh M CHOCOOHOCTH OOYYarOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JESITEIbHOCTH I[IEHHOCTHO-CMBICTOBBIMM  YCTAHOBKAMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO0  00pa30BaHMs, HAJIMYHME OKOJOTHYECKOTO ITPaBOCO3HAHMS,
CITIOCOOHOCTH CTaBUTH LICJIU U CTPOUTH KU3HCHHBIC TUTAHBI.

JIn4HOCTHBIE pE3ynbTaThl OCBOEHUS MpeaMeTra «bHUomorus» JOCTUraloTCA B
€IUHCTBE Y4YEOHOM U BOCIHUTATEIBHOM JEATCIIBHOCTH B COOTBETCTBUU C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLUUOKYJIbTYPHBIMU, ICTOPUYECKUMH U JyXOBHO-
HPABCTBEHHBIMU IICHHOCTSIMH, IPUHSATHIMA B OOIIECTBE MpaBUIaMU M HOpMaMU
MOBEJICHUSI W CIOCOOCTBYIOT IIpoIleccaM CaMOITIO3HAHUS, CAaMOBOCIIUTAHUS U
CaMOpA3BUTHUSA, PpA3BUTHUA BHYTPECHHEHW TMO3ULMU JIMYHOCTH, NATPUOTHU3MA,
YBOXKEHHUS K 3aKOHY M MPABOMOPSAKY, YEJIOBEKY TPyJa U CTapIIeMy MOKOJICHUIO,
B3aMMHOTO YBa)KCHHUS, OCPEKHOTO OTHOIICHHUS K KYJbTYPHOMY HACIEIUI0 U
TPAAUIIUSAM MHOTOHAIMOHAILHOTO Hapoja Poccuiickon denepanuu, Opupoae U
OKpYKaroUIen cpelie.

JInyHOCTHBIE peE3ynbTaThl OCBOEHUsI ydeOHoro mpeamera «buosorus
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTH 00YUYaIOIIUXCSl PYKOBOCTBOBAThLCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHCTEMOW I[EHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
OMBITAa M OMNbITA JICSITEILHOCTH B MPOILIECCE Peaar3allii OCHOBHBIX HaIpaBJICHUM
BOCHUTATEJILHOMN JAEATEIIbHOCTH, B TOM YUCJIE B YaCTH:

1) rpa:kaaHCcKOro0 BOCIIUTAHUSI:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YYAIOMIErocs KaK aKTUBHOTO U

OTBETCTBEHHOTO YWICHA POCCUMCKOI0 OOIIECTBA;



OCO3HAHHE CBOMX KOHCTHTYIIMOHHBIX IIpaB W OOSI3aHHOCTEH, YBa)KCHHE
3aKOHA U MPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOW JEATEIBHOCTH TPU CO3JAAHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX M MO3HABATENbHBIX 3a/1a4, BBHITIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPEACNATh COOCTBEHHYIO IIO3HMIIMIO TI0 OTHONICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€

YMEHUE YUUTHIBATh B CBOMX JEUCTBHUSIX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJIEH C Pa3HBIMU YOCKICHUSIMU, KYyJIbTYPHBIMUA IIEHHOCTSIMU U
COIIMAIbHBIM MOJIOKEHHEM;

TOTOBHOCTh K COTPYJHUYECTBY B TIPOIIECCE€ COBMECTHOT'O BBIMOJHECHHUS
y4eOHBIX, TMO3HABATEIBHBIX U MCCIEAOBATEIbCKUX 3a7a4, YBaXXUTEIbHOTO
OTHOUIIEHUSI K MHEHHUIO OINMOHEHTOB IMpHU OOCYXJIEHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/ICPIKAHUS;

TOTOBHOCThH K TYMAHUTAPHOW U BOJIOHTEPCKOM JEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTD POCCHICKOM rpaXJaHCKON HUJICHTUYHOCTH,
NaTpuoOTU3Ma, YBaKEHUS K CBOEMY HapoOJay, YYBCTBa OTBETCTBEHHOCTH IE€pPE]l
Ponunoi, ropaoctu 3a CBOW Kpai, cBOWO PoauHy, CBOM S3BIK U KYJIBTYpPY,
MPOIIIOE U HACTOSIIEe MHOTOHAIMOHATILHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOILICHUE K MPUPOTHOMY HACJIEAUIO U MaMSITHUKAM TIPUPO/IBI,
JTOCTUXEHUSIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHWBATh BKJIAJ POCCHUHCKUX YYEHBIX B CTAHOBJICHUE W
pa3BuTHE OWOJIOTWMH, TOHMMAaHHUS 3HAYEHHUS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIEeCTBA;

uaelHas yoexxIEHHOCTh, TOTOBHOCTh K CIYK€HHIO W 3amute (OTeuecTBa,
OTBETCTBEHHOCTH 32 €T0 Cy/b0Y;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HaHME JIYXOBHBIX IEHHOCTEN POCCUMCKOIO HAPO/Ia;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTUPYACH HA MOPAIIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTHU;

OCO3HaHME JIMYHOTO BKJIAJ[a B TOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOILICHHE K CBOMM POJUTEIISIM, CO3JJaHUI0 CEMbH Ha OCHOBE
OCO3HAHHOIO TIPUHATHS LIEHHOCTENM CEMENHOM JKU3HHM B COOTBETCTBUM C
TpaguuusaMu HapooB Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIOYAs 3CTETUKY ObITa, HAYYHOTO M
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPyAa, OOIIECTBEHHBIX OTHOIICHUH;



MOHMMAaHUE AYMOIMOHAIBHOTO BO3/ICUCTBUS KMBOM MPUPOIBI U €€ [IEHHOCTH;

TOTOBHOCTh K CAMOBBIPQKEHHUIO B Pa3HbIX BUIAX HCKYCCTBAa, CTPEMJICHUE
MPOSIBIIATh KAYECTBA TBOPUECKOM JIMUHOCTH;

5) ¢pusuyeckoro BOCHUTAHUA, (POPMHUPOBAHMUS KYJILTYPHI 30POBbSI U
IMOIUOHAIBHOTO 0J1ATONOTyYHS:

NOHMMaHHWE W pealu3alus 3J0pOBOro U 0e30macHoro obpasza >KU3HU
(3m0poBOE  TUTaHWE, COOJIIOJICHHE TUCMEHWYECKHX TMpPaBWJI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXA, pETyJspHas Qu3nUecKas
aKTUBHOCTb), OEpEkKHOr0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (PU3NYECKOMY U IICUXUYECKOMY 37]0POBBIO;

MOHMMAaHUE I1EHHOCTU TPaBUJ HWHJIUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOro MOBE/ICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIOJIEH;

OCO3HAHHWE MOCIEACTBUN U HEMPUITHS BPEAHBIX MPUBBIYEK (YIOTpPEOIICHUS
aJIKOTOJIs, HAPKOTUKOB, KYPEHUSI);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTB K TPY/ly, OCO3HaHHE LIEHHOCTU MacTEPCTBa, TPYI0II00HE;

TOTOBHOCTh K AaKTHUBHOH JESITEIBHOCTU TEXHOJOTMYECKOH M COLMATIBHON
HAIPaBJICHHOCTU, CIIOCOOHOCTh MHHUIIMUPOBATH, TIAHUPOBATh U CAMOCTOSATEIHLHO
BBITIOJIHATH TAKYIO JEATEIbHOCTD;

MHTEpEC K Pa3InyHbIM cpepam npodhecCUOHATBHOU JeATEIbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud H  pealu30BbIBATH
COOCTBEHHBIC KU3HECHHBIC TIIAHbI;

TOTOBHOCTh M CIHOCOOHOCTh K OOpa3oBaHHI0O W CaMOOOpa30BaHUIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

HKOJIOTUYECKU LEJIECO00pa3HOEe OTHOIIEHHE K NPHUPOAE KaK HCTOYHHUKY
YKU3HH Ha 3eMJIe, OCHOBE €€ CyILECTBOBAHHS;

MOBBIIMICHUE YPOBHS OKOJOTHYECKON KYyJIbTYphl: MPUOOPETEHUE OIbITa
MJJAHUPOBAHUSI TIOCTYNKOB W OIGHKM WX BO3MOXHBIX TOCJICACTBUNA ISt
OKPYKAIOIIEN CPELBI;

OCO3HaHHME TJI00ATBHOTO XapakTepa JKOJIOTMYECKHX MpoOJeM M IMyTed HuX
pelieHus;

CIIOCOOHOCTh HCIOJIb30BaTh MpUOOpETaeMble TPH HU3YYCHUU OHOJIOTHH
3HaHUS W YyMEHUs TPU peHIeHUu NpoOJeM, CBS3aHHBIX C palMOHAIbLHBIM
NPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHUS B MPUPOJIE,
HaIlpaBJIEHHBIX HA COXPAaHEHUE PABHOBECUS B HSKOCHUCTEMAax, OXpPaHy BHUIOB,
aKocucTeM, orochepsr);



AKTUBHOE HENPUATHE JCWCTBUM, NPUHOCAIIMX BpPEH  OKPYXKAIOUIEH
MPUPOJIHON Cpejlie, YMEHHE MPOTHO3UPOBATh HEOJArOMPUSITHBIE AKOJOTHUYECKHUE
MOCJEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIaTh UX;

HaJIMYue Pa3BUTOTO 3KOJIOTMYECKOTO MBIIIIEHUS, SKOJIOTHUYECKON KYJIbTYPHI,
ombITa NEATEIIbHOCTH DKOJIOTHYECKOMN HaIlPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLMAIIBHOM
MPAKTUKE, TOTOBHOCTU K YYAaCTHIO B MPAKTUYECKOMN JIETEIBHOCTH 3KOJIOTHUYECKOU
HaIlpaBJICHHOCTH;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKH M OOIIECTBEHHON MPaKTUKU, OCHOBAHHOI'O Ha JUaJore
KYJBTYP, CIIOCOOCTBYIOIIET0 OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHUPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YUTATEIbCKOW KYJIbTYphl KaK CpEACTBa
B3aMMO/ICHCTBUS MEXKTY JIFOJbMH U MIO3HAHUS MUPA;

MOHMMaHWE chnerudUuKd OWOJIOTMM KaK HayKH, OCO3HaHUs €& poju B
GbOpMUPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU II€JIOCTHOTO
MpEACTaBICHUS] 00 OKpY)KalollleM MHUpPE KaKk O €AUMHCTBE MPHUPOJIbI, YeJIOBEKa U
oOIecTBa, B MO3HAHUM TPHUPOAHBIX 3aKOHOMEPHOCTEH M PEIICHUU MpodsieM
COXpaHEHUS TPUPOJIHOTO PABHOBECHS,

yOEeXAEHHOCTh B 3HAUYUMOCTH OWOJOTHUU ISl COBPEMEHHOM ITMBUIIM3AIIUU:
oOecrieueHus: HOBOTO YPOBHSI Pa3BUTHS MEIUILIMHBI, CO3J]aHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX pelIaTh  PECypCHbIE  MPOOJIEMBI  Pa3BUTHS
YeJIOBEUECTBA, MTOMCKA MyTEH BBHIX0JIa U3 IMIO0ATBHBIX IKOJIOTHUECKUX MPoOIeM U
oOecrieueHusi  TMepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PAIMOHAIBLHOMY
WCIIOJIB30BAaHUIO TPUPOJHBIX PECYpCcOB M (OPMUPOBAHUIO HOBBIX CTAH/IAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWU OWOJOTHYECKUX 3HAHUM B IEJISX
MOBBIIMICHUS OOIIEH KyJNbTYphl, €CTECTBEHHO-HAYyYHOW TI'pPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIBHON TPaMOTHOCTH OOydaromuxcs, GopMHpyeMoit
MIPU U3YYEHUU OUOJIOTUH;

MMOHMMAHHUE CYITHOCTH METOJOB IMO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJIb30BaTh IOJydaeMble 3HAHUS [JIsi aHalu3a |
OOBSICHEHUS SIBIICHUN OKPYXKAIOMIEro MUPA M MPOUCXOISAIINX B HEM M3MEHEHUH,
yMEHHE JenaTh OOOCHOBAHHBIE 3aKJIOYEHUSI HAa OCHOBE HAay4yHbIX (PaKkToB U
MMEIOLIMXCS JAHHBIX C LENbIO MOJYyYEHUS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJOTUYECKUE 3HAHWS IS
perieHus Mpo0JieM B peabHbIX KU3HEHHBIX CUTYAITUsX;

OCO3HAHWE LEHHOCTH HAYYHOU JESITEIbHOCTH, F'OTOBHOCTH OCYIIECTBIISITH
MIPOEKTHYIO U UCCIEA0BATENBCKYIO AESATEIbHOCTh HHINBUAYAIBHO U B TPYIIIE;



TOTOBHOCTb M  CIIOCOOHOCTh K  HENpPEpPHIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IIOJIYYEHHIO HOBBIX 3HAaHUM MO OHUOJOrMU B
COOTBETCTBUHM C KU3HEHHBIMH ITOTPEOHOCTIMH.

METANIPEAMETHBIE PE3YJIBTATBI

MertanpenMeTHble pe3yiabTaThl OCBOCHMs ydyeOHOro mnpeamera «buomorus»
BKJIIOYAIOT: 3HAYMMbIE i1 (OPMHUPOBAHUS MHUPOBO33PEHUS OO0YyYaIOUINXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAYYHbIE MOHATHUS, OTPAXKAIOLIUE
LEJIOCTHOCTh HAy4YHON KapTHHBI MHUpa M CHEUU(PHUKY METOJOB TMO3HAHUS,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPTus, SIBICHHUE, MPOIleCC,
CUCTEMa, Hay4yHbIM (DaKkT, MPUHIMI, TMIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
UCCIEeOBaHUE,  HAONMIOJIEHWe, HM3MEpPEeHHe, HKCIEPUMEHT W JAPYTHX),
YHUBEpCalbHble Y4eOHbIE JEWCTBHS (IIO3HABATENbHbIE, KOMMYHUKATHUBHbIE,

pEryJsiTUBHBIC), o0ecreurBaroIme dhopmupoBaHue GyHKIMOHATBEHOM
IPaMOTHOCTH UM  COIMAJIBHOM KOMIIETEHIIMM OOYYalolIUXCsi, CIOCOOHOCTh
oOy4Jaronmxcs UCII0JIb30BATh OCBOCHHBIC MEXIUCIUTUTMHAPHBIE,

MHUPOBO33PEHUYECKHE 3HAHMS WM  YHUBEpCaJbHbIE y4eOHbIE JIEUCTBUS B
ITO3HABATEIILHON U COLMAIIBHOM MPAKTHKE.

MertanpeameTHble pe3ynbTaThl OCBOCHMSI IMPOTPAMMBI CPEJHET0 OOIIEro
00pa30BaHMsI JOJIKHBI OTPAXKATh:

OBaanenue YHHMBepPCAJIbHBIMH y4eOHBIMU NMO03HABATEJbHBIMM
NEeHCTBUSIMM:

1) 6a30BbIe JJOTHYECKHE I CTBHA:

CaMOCTOSITENILHO  (OPMYyJIMpOBaTh M aKTyalM3UpoOBaTh  IMpoOieMmy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUM TPUEMBI JIOTHYECKOTO MBIIUICHHUS
(ananuza, cMHTE3a, CPaBHEHUSI, KJIaccu(UKaIi, 0000IIEeH s ), PACKPBIBATh CMbICI
OMOJIOTMYECKUX MOHATHH (BBIICIATh UX XapaKTEepHbIE NMPU3HAKU, YCTAHABIMBATh
CBSI3U C IPYTUMH MOHATUSAMH );

ONpENENATh LEIU JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUH UX
JOCTHKEHUSI, COOTHOCUTD PE3YJIbTATHI ACSTENBHOCTU C TOCTABICHHBIMU LIETSIMU;

UCITIOJIb30BaTh OMOJOTUYECKUE MOHATHUS Ui 0ObsICHEHUS (DAKTOB U SBJICHUM
YKUBOU MIPUPOIBI;

CTPOUTH JIOTMYECKHE PACCYXIECHUS (MHAYKTUBHBIE, JEAYKTUBHBIE, IIO
aHAJIOTHH), BBIABIATh 3aKOHOMEPHOCTH M NPOTHBOPEYHS B PACCMATPUBAEMBIX
SBJICHUSX, (DOPMYIMPOBATh BHIBOJBI U 3aKIHOUCHMS;

IIPUMEHSATH CXEMHO-MOJICJIbHBIE cpencrtea Ui IIPEICTABIICHHUS
CYIIECTBEHHBIX CBS3€M M OTHOIICHUU B M3y4aeMbIX OMOJIOTMYECKHUX OOBEKTax, a



TaK)K€  NPOTUBOPEYMU  PA3HOIO  pOJAA,  BBIABICHHBIX B Pa3IMYHBIX
UH(GOPMAILIMOHHBIX UCTOUYHUKAX;

pa3pabaThiBaTh IUIAH PEIICHHS] MPOOJIEMBbI C YYETOM aHAIA3a WMEIOIIUXCS
MaTEepUAIIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B IESITENBHOCTD, OLIEHUBATH COOTBETCTBUE PE3YJIbTATOB
LEJSM, OLIEHUBATh PUCKH MOCIEACTBUMN AESITEIbHOCTH;

KOOPAMHUPOBATh W  BBINOJMHATH pabOTy B  YCJIOBHUAX  PEaIbHOTO,
BUPTYaAJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIILICHUE ITPU PEIICHUH KM3HEHHBIX MPOOJIEM.

2) 6a30BbIe HCCIEA0BATEIbCKHE TeliCTBUS:

BJIAJ€Th HABBIKAMH y4E€OHO-HCCIE0BATENBCKON U MMPOEKTHOM JESITENbHOCTH,
HaBBIKAMHM  pa3peuieHusi NpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEIBHOMY ITIOMCKY METOJ0B PEUICHUS IPAKTUYECKUX 3a7a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB ITO3HAHUS;

UCIIOJIB30BaTh PA3JIMYHbIE BHUJBI JEITEIIBHOCTU 10 MOJYYEHHUIO HOBOIO
3HAHMS, €r0 HWHTEpPHpPETALMH, MNPeoOpa3OoBaHUI0 U NPUMEHEHHIO B YYEOHBIX
CUTYaLIUsIX, B TOM YHCIIE IPU CO3/IaHUH YYEOHBIX U COLMATIBHBIX IPOEKTOB;

dbopMHpOBaTh HAYYHBIA TUI MBIILJICHUS, BIaJ€Th HAYYHOW TEPMUHOJIOTHEH,
KJIFOUEBBIMHU MTOHATUSAMU U METOJIAMY;

CTaBUTh M (HOpMyIUpOBaTh COOCTBEHHbIE 3aJaud B 00pa30oBaTEIbHOU
NEeSATEIbHOCTH U dKU3HEHHBIX CUTYaLUsIX;

BBIIBIIATh [IPUYMHHO-CJICACTBEHHBIE CBSI3M M AaKTyaJM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIIOTE3y €€ pEIIEHUs, HaXOAUThb APTYMEHTHI IS JI0Ka3aTelIbCTBA
CBOMX YTBEP>KJICHHM, 3a/1aBaTh NapaMeTPbl U KPUTEPUU PELLICHHUS;

aHANM3UPOBaTh TIOJIyUEHHbIE B XOJE PpEIICHUs 3aJayd  pe3yJIbTaThl,
KPUTUYECKU OIIEHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

OCYUIECTBJISAThH LI€JICHANIPABICHHBIA MOUCK MEpPeHOca CPEICTB U CIOCOOOB
JEeUCTBUS B MPO(HECCUOHANBHYIO CPEY;

YMETh NEPEHOCUTh 3HAHUS B TO3HABATEIbHYIO M MPAKTUYECKYHO OOJAcTH
KU3HEIEATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIJIBUTaTh HOBBIE WJEH, Mpejaratb OpUrMHaIbHbIE TMOJXOJbl M pELICHUS,
CTaBUTb MPOOJIEMBI U 33/1a4H, JAOMYCKAIOIINE aJbTEPHATUBHBIE PEIICHUS.

3) pabora ¢ ungopmanueii:

OpPUEHTHPOBATHCS B PA3TUYHBIX HCTOYHUKAX MH(OpMAIMK (TEKCTe y4eOHOTO
nocoOusi, HAyYHO-TIOMYJIAPHOW JUTEparype, OHOJOTHYECKHX CIOBapsAX U
CIIPaBOYHMKAX, KOMIBIOTEPHBIX Oa3axX JaHHbIX, B VHTepHeTe), aHaIM3upoBaTh



WH(OPMAITUIO PA3TMYHBIX BUIOB U (HOPM MPEACTABICHUSI, KPUTUIECKH OLICHUBATh
e€ IOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

dbopMynTupoBaTh 3aMpPOChl U MPUMEHATh PA3IMYHBIE METOABI MPU TOUCKE U
otbope Ouosorndeckor mHOpMaIi, HEOOXOAUMOM NJI BBITOTHEHUS YYCOHBIX
3ajiay;

mpUOOpETaTh OIBIT KCHOJIB30BAHUS HH(GOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHI, COBEPILICHCTBOBATh KYJIbTYPY aKTUBHOTO MCIOJB30BaHUS Pa3IMUHbIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMANbHYIO  (OpMY  IPEACTABICHUS
ouonornyeckor uHbopmalu (cxemMbl, rpaduKy, TUarpamMmbl, TaOJIUIIbI, PUCYHKH
" Jpyroe);

UCTIONB30BaTh HAYYHBI S3BIK B KadecTBE CpeAcTBa mpu paboTe ¢
Ouonornyecko MHPOpMALUEH: TPUMEHATH XUMHUYECKHE, (U3UYECKUEe W
MaTEeMaTUYeCKUe 3HaKU W CUMBOJIBI, (HOpPMYJbl, abOpeBHATYpy, HOMEHKIATYDY,
UCIIONB30BaTh W NPeoOpazoBhIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CpE/ICTBA
HaTJISAHOCTH;

BJaJIeTh ~ HAaBBIKAMH  PAclO3HABaHWA U 3aIIUTHl  HWH(pOpMaIHH,
nH(OPMAITMOHHON 0€30MaCHOCTH JIMYHOCTH.

OByaieHUe YHMBEPCAJIbLHBIMH KOMMYHUKATHBHBIMHU JeHCTBUSIMMU:

1) o0mmennme:

OCYIIIECTBISATH KOMMYHHUKAIIMK BO BCeX chepax KU3HU, aKTUBHO yIaCTBOBAThH
B JIMAJIOTe WM JUCKYCCHU MO CYLIECTBY OOCY>KIaeMol TeMbl (yMEHHME 3aJaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJCHUS OTHOCHUTEILHO BBITIOJHEHHUS TMpeJiaraeMomn
3aJlayy, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH MO3UIIMK JPYTHUX YYaCTHUKOB
JMasora Wik JUCKYCCUN);

pacrmo3HaBaTh HeBepOalbHBIE CpPEACTBA OOIIEHHS, TOHMMATh 3HAYCHHE
COIMAJIBHBIX 3HAKOB, TMPEINOCHIJIOK BO3HHUKHOBEHUS KOH(JIMKTHBIX CUTYyaIluH,
YMETh CMSTYATh KOH(JIMKTHI U BECTH IEPETOBOPHI;

BJIQ/IETh PA3IMYHBIMH CIOCOOaMM OOINEHUS U B3aUMOJICHCTBUSA, MMOHUMAThH
HAMEPEHUs IPYTUX JIIOJIeH, IPOSBIIATh YBAKUTEIBHOE OTHOIICHHE K COOECETHUKY
U B KOPPEKTHOU Gopme (hopMyaupoBaTh CBOM BO3PAKEHUS;

pa3BEPHYTO U JIOTMYHO HM3JIaraTb CBOK TOYKY 3pPEHHUSI C HCIIOJIb30BAHHEM
S3BIKOBBIX CPEJICTB.

2) cCOBMeCTHAas 1eSITeJIbHOCTh:

MOHUMAaTh M MCIOJIb30BaTh MPEUMYILECTBA KOMAHAHON U WHAMBUAYaJIbHOU
paboThI IpH peleHUU OUOIOTHYECKON MPOOIIeMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNTIOBBIX (DOPM B3aMMOJICHCTBUS NP PEIICHUN YIeOHOH 3a1a9H;

BBEIOMPATh TEMATHKy M METOJbl COBMECTHBIX NEUCTBHM C yd4&€TOM OOIUX
MHTEPECOB M BO3MOKHOCTEHN Ka)KI0ro YjieHa KOJUIEKTHBA,;



IIPUHAMATh  LEIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIUHUPOBATh ACHUCTBUA NO €€ ITOCTHKEHUIO: COCTABIISITH IUIAH JCUCTBUM,
pacnpenensaTh poiad ¢ YYETOM MHEHHMM YYaCTHHKOB, OOCYKIAaTh pe3YJIbTaThl
COBMECTHOI paboTHI;

OLICHMBATh KayeCTBO CBOETO BKJIAJAa M KAXKIOTO Y4YaCTHHKA KOMAaHIBI B
OOIIMiA pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/uiaratb HOBBIE IIPOEKTHI, OLEHWBAaTh HUIEU C TO3ULHAA HOBU3HBI,
OpPUTMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJISATh IIO3UTHUBHOE CTPATETMYECKOE IIOBEJICHUE B Pa3IUYHBIX
CUTYaLUsIX, IPOSBISATH TBOPUECTBO U BOOOpaXKEHHE, ObITh HMHUIIMATUBHBIM.

OBJaieHNe YHUBEPCAIbHBIMH PeryJSTUBHBIMU ACHCTBUSIMM:

1) camoopranu3anusi:

UCIIOJIb30BaTh OMOJIOTMYECKHE 3HAHUS U1 BBIABICHUS MpOOJIEM M HX
pELICHUs B AKU3HEHHBIX U YU€OHBIX CUTYaIUsX;

BBIOMpPAaTh HAa OCHOBE OHMOJIOTMYECKHX 3HAHUU 1IEJIEBBIE U CMBICIOBBIE
YCTAHOBKM B CBOMX JECHCTBHSAX M IOCTYIIKax IO OTHOLIECHHIO K KMBOM IMPHUPOJE,
CBOEMY 3JI0POBBIO U 3JI0POBBIO OKPYKAOIINX;

CaMOCTOSITEIIBHO OCYLIECTBIIATH ITO3HABATEIBHYIO JIEATEIIBHOCTD, BBIABIATH
po0JIeMBbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 3aJja4l B 0Opa30BaTEIbHON
JEATEIIbHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOATENILHO COCTABJISITH IUIAH pPELICHUS MpoOJieMbl €  YYETOM
UMEIOIITUXCST PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH M IIPEATIOUTCHHIA;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paciupsATh paMKH y4eOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MPEATIOYTEHU;

JienaTh OCO3HAHHBIA BBIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTH
34 pEILICHHUE;

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

coco0CTBOBaTh (POPMHUPOBAHUIO M TMPOSBICHUIO HIMPOKOM JpyAMLIMU B
pa3HbIX O00JaCTSIX 3HAHWM, IMOCTOSIHHO MOBBIIIATH CBOW 0Opa30BATENbHBIA U
KyJIbTYPHBII YPOBEHB.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTHBBI B JIESTEIIBHOCTD,
OLICHUBATbh COOTBETCTBUE PE3YJILTATOB LEISAM;

BJIAJE€Th  HABBIKAMM  IIO3HABATENbHON  peduieKCMH KakK  OCO3HAHMS
COBEPIIAEMBIX JEHCTBHUM M MBICIUTENBHBIX IIPOLECCOB, HX pE3yJbTaTOB U
OCHOBaHUi, UCMOJIb30BaTh MPUEMBI peduieKCHH IJsi OIEHKH CUTyalluu, BBIOOpA
BEPHOI'O PEILICHHUS;

YMETb OLICHUBATh PUCKU M CBOEBPEMEHHO NPUHUMATH PEIICHUSA MO HX
CHU)KCHMUIO;



IIPUHAMATh MOTHMBBI M apryMEHTBl JPYIMX INPU AaHAIU3€ pPe3yJbTaTOB
NEATEIbHOCTH;

3) npuHsTHE celOsl ¥ APYTUX:

IPUHUMATH ce0sl, TOHUMas CBOM HEIOCTATKH U JOCTOMHCTBA,

IPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPM AHAIN3E pPeE3yJbTaTOB
NEATEIBHOCTH;

IPU3HABATh CBOE MPABO U MPABO APYTUX HA OIINOKHU;

pa3BHUBaTh CIIOCOOHOCTh IOHUMATh MUP € MO3UIUH IPYTOro YEJIOBEKA.

HPEIMETHBIE PE3YJIbTATDBI

[TpenmeTrHble pe3ynapTaThl ocBoeHus nporpamMmmel COO mo Ouonoruu Ha
0a30BOM YpPOBHE BKIIIOUAIOT crielUpUUYEcKue s yueOHoro npeamMera «buonorus»
HAy4YHbIE 3HAHUS, YMEHUS U CIOCOOBI JEHCTBUI 10 OCBOCHHIO, HHTEPIIPETAIIUN U
npeoOpa30BaHUIO0 3HAHUM, BUABI JEATEIBHOCTH MO MOJIYYEHHIO HOBOIO 3HAHUS U
IPUMEHEHUIO 3HAHUM B pa3iMuYHBIX y4E€OHBIX CUTYyallUsX, a TaKXKe B peasibHbIX
KU3HEHHBIX CUTYallUsX, CBSA3aHHBIX Cc Ouosorueid. B mporpamme mnpenmMerHbie
pE3yNbTaThl IPEACTABICHBI IO T01aM 00yUYEHUSI.

[IpeameTHbIe pe3yNbTaThl OCBOCHUS yueOHOro npeamera «buonorus» ¢ 10
Kjlacce NOJDKHBI OTPAXKATh:

Cc(OPMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJOTHH B CUCTEME HAYyYHOTO
3HAHMSI €CTECTBEHHBIX HayK, B (DOPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-
HAay4YHOM KapTHHbBl MHpPAa M HAYYHOIO MHPOBO33PEHHsS, O BKIJAJI€ POCCUUCKHX U
3apyOEKHbIX yUYEHBIX-OMOJIOTOB B pa3BUTHE OHMOJOTUH, (PYHKIIMOHAIBHON
I'PaMOTHOCTH Y€JIOBEKA JUISl pELIEHUS KU3HEHHBIX 3a/a4;

YMEHHE PACKpbIBaTh COAEpKaHME OHUOJOIMYECKUX TEPMHHOB M TOHSTHM:
KW3Hb, KIJIETKA, OpraHu3M, MeTadoiau3M (oOMEeH BeEIIeCTB U TMpeBpalleHUE
HHEPrUm), TOMEOCTa3 (CaMOperyssiius), ypOBHEBasi OpraHu3alis KUBBIX CUCTEM,
CaMOBOCIPOU3BEACHHE (PENPOIYKIHS), HACIEICTBEHHOCTh, N3MEHYMBOCTb, POCT U
pa3BUTHE;

yMEHHME Hu3JIaraThb OWOJIOTMYECKHE TEOpUH (KJIETOYHas, XpOMOCOMHas,
MyTallMOHHAsI, IIEHTpajbHasl J0TMa MOJEKyJIsipHOH Ouonorun), 3akoHbl (I
Menpens, T. Moprana, H. 1. BaBunoBa) u ydenus (0 LeHTpax MHOrooOpasus u
MPOUCXOKJCHUS KyJIbTYpHbIX pacTenuit H. 1. BaBuioBa), onpeaensiTh rpaHUllbl
UX IPUMEHUMOCTH K XKUBBIM CUCTEMAM;

yYMEHUE BJIAJIETh METOJIAMU HAYYHOTO MO3HAHUS B OMOJIOTMH: HAOMIOJEHUE U
OMMCAHUE MKUBBIX CUCTEM, ITPOLIECCOB U SIBICHMI, OPraHU3alMs U MPOBEICHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KEHHE  THUIOTE3bl,  BBISBICHHE
3aBHCHUMOCTH MEXAY HCCIEyeMbIMU BEIWYMHAMH, OOBSICHEHHE IMOJyUYEeHHBIX



pe3yabTaTOB, MCIOJIb30BAaHHBIX HAYUYHBIX MOHATUN, TEOPUNH M 3aKOHOB, YMEHHE
JIeN1aTh BBIBOJIBI HA OCHOBAHWH TIOJYUYEHHBIX PE3yIbTaTOB;

YMEHHE BBIJCISTH CYIIECTBEHHbIE MPU3HAKUA BHPYCOB, KIETOK MPOKAPUOT U
AYKapuoT, OJHOKIETOYHBIX W MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOECHHOCTHU
MPOLIECCOB: OOMEHA BEIECTB U IMPEBpAICHUs] SHEPTUM B KIETKe, (HOTOCHHTE3a,
IUTACTUYECKOTO M JHEPreTMYecKoro oOMeHa, XEMOCHHTe3a, MHTO3a, Melo3a,
OIJIOJIOTBOPEHMSI, PA3MHOXKEHHUSA, WHAMBUAYAIBHOTO DPAa3BUTHS  OpraHu3Ma
(oHTOTEHER);

yMEHUE MPUMEHATH MOJYYEHHbIE 3HAHUS JIsi OOBSCHEHUS OMOJOTUYECKUX
IPOLIECCOB U SIBJICHUM, JJISl MPUHATUS MPAKTUYECKUX PEILIECHUI B MOBCEIHEBHOM
KU3HU C IeNplo obecriedeHus 0e30MacHOCTH CBOETO 3J0POBbSI U 3/I0POBBSA
OKPY>KaIOIIUX JIFO/IeH, COOMI0OIEHUS] HOPM TPaMOTHOTO MOBEJCHHS B OKPYKAIOIICH
OPUPOJIHON cpene, NMOHUMAaHUE HEOOXOIUMOCTH HCHOJIb30BAaHUS JTOCTHKEHUMN
COBpEMEHHOW  Ouojoruu U OMOTEXHOJIOTUHA  JUIsI  PalMOHAIBHOTO
IPUPOIOTIOTH30BAHUS;

YMEHHE peliaTh »JJIEMEHTAapHbIE TEHETHYECKHE 3aJaud Ha MOHO- H
TUTUOPHUIHOE CKpEIIMBAaHUE, CILEIMJICHHOE HAaCJIeI0BaHUE, COCTaBISATH CXEMBI
MOHOTHOPHIHOTO CKpEIIMBAHUS JJIsl MpPEICKa3aHMsl HacleOBaHUS MPU3HAKOB Y
OpraHH3MOB;

YMEHUE BBINOJIHATh JIA0OPATOPHBIE M MpPaKTUYECKHUE padOThl, COOIHOIATH
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JJaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHYECKH OLEHUBaTh U HWHTEPIPETHUPOBATh HHGPOPMAIUIO
OMOJIOTMUECKOTO  COJEP)KAHUSA, BKIIOYAIOIIYI0 I[ICEBJOHAYYHbIE 3HAHUS U3
pa3IMyYHBIX UCTOYHHUKOB (CpeAcTBa MaccoBOW MH(pOpPMAlLMU, HAYYHO-TIOMYJISIPHbIE
MaTepuaibl), STUYECKHE AaCIeKThl COBPEMEHHBIX HCCIENOBAaHUI B OHOJIOTHH,
MEANIIMHE, OMOTEXHOJIOTHUH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE IMHCbMEHHBIE M YCTHBIE COOOIICHMUS,
00001mast 6noIoTHYecKy0 HH(POPMAIMIO U3 HECKOJIBKUX HCTOYHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTHH.

[IpeameTHble pe3yNbTaThl OCBOCHUS ydyeOHOro npeamera «buonorus» 6 11
K1acce NOJIKHBI OTPaKaTh:

c(OpPMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJOTHH B CUCTEME HAYyYHOTO
3HAaHUS ECTECTBEHHbIX HayK, B (OPMHUPOBAHMM COBPEMEHHOH €CTEeCTBEHHO-
HAyYHOW KapTUHBI MUpPAa W HAYYHOTO MHPOBO33PECHHS, O BKJIAJE POCCHUCKHUX U
3apyOeXKHBbIX YYEHBIX-OMOJIOTOB B pa3BUTHE OHOJOTHH, (PYHKIIMOHAIBHOU
IPaMOTHOCTH Y€JIOBEKa JIJISl pElIeHHs )KU3HEHHBIX 3a]1a4;

YMEHHE PACKpbIBaTh COAEPKAHME OMOJIOrMYECKUX TEPMHHOB M TOHSTHIMA:
BUJI, TIOMYJIALNSA, TeHO(DOH, SBOMIONUS, ABIKYIINE CUIIBI ((DaKTOPBI) IBOJIOLNUH,
MPUCIOCOOJIEHHOCTh OPraHu3MOB, BUJ000pa30BaHUE, SKOJOTUYECKUE (PaKTOPHI,



DKOCUCTEMA, TMPOAYIEHThI, KOHCYMEHTBHI, PEAYIEHThI, IeMU  MUTaHUS,
AKOJIOTHYECKas pamMua, OMoreonenos, onocdepa;

YMEHHE H3JaraTh OHOJOTHYECKHE TEOpHH (SBOMIONMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpUs DBOJIONUHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apogsimeBoro cxonactea K. M. bapa, uepenoBaHus rjiaBHbIX HaIpaBiIeHUN U
nyteit aBomoruu A. H. CeseprioBa, yuenns o 6mochepe B. M. Bepnanckoro),
OTIPEIEISITh TPAHUIIBI UX TTPUMEHUMOCTH K JKHBBIM CHCTEMaM;

yYMEHUE BJIaJIETh METOJIAMU HAYYHOTO MO3HAHMS B OMOJIOTUU: HAOIIOICHUE U
OMKMCAHHUE YKUBBIX CHUCTEM, IPOLIECCOB M SBJIICHUM, OpraHu3als U IMPOBEJACHHE
OMOJIOTUYECKOTO  JKCIEPUMEHTAa,  BBIABMKEHUE  THUIOTE3bl,  BBISBICHUE
3aBHCHUMOCTH MEXAY HCCIECIyeMbIMH BEIWYMHAMH, OOBSCHEHHE IMOIyUYEeHHBIX
pe3yabTaTOB, MCIOJIb30BAHHBIX HAYYHBIX TMOHATHN, TEOPUH M 3aKOHOB, YMECHHE
JieaTh BBIBOJIBI HA OCHOBAHUU MOJIYYEHHBIX PE3yJIbTaTOB;

YMEHUE BBIICISATh CYIIECTBEHHBbIC MPU3HAKU CTPOEHUS OHOJOTUYECKUX
OOBEKTOB: BHUJOB, TMOMYJALUUNA, MPOAYLUEHTOB, KOHCYMEHTOB, pEIYyILIEHTOB,
OMOTEOIEHO30B W  JKOCHUCTEM, OCOOCHHOCTH TMPOILIECCOB: HACJIEICTBEHHOM
M3MEHYMBOCTHU, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMS, MPUCIOCOOIEHHOCTH
OpraHU3MOB, JICUCTBHUS DKOJOTHYECKHX (PAKTOPOB HA OPTraHU3MBI, TEpEeHOca
BEI[ECTB W TIOTOKA DHEPTMM B DKOCHUCTEMAax, AHTPOMOTEHHBIX HW3MEHEHUN B
HPKOCHUCTEMAX CBOEW MECTHOCTH, KPYroBOpPOTa BEIIECTB M OHMOr€OXUMHYECKUX
LIMKIIOB B Ouocdepe;

yMEHUE MPUMEHATH MOJYyYCHHbIE 3HAHUS JJIsi OOBSCHEHUS OMOJOTUYECKUX
IPOLIECCOB U SIBJICHUU, JJIsl NMPUHATHS NPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
KU3HU C 1eNplo obecriedyeHus 0e30MacHOCTU CBOETO 3J0POBbsI U 3JI0POBbS
OKPY’KaOIIHUX JIFO/IeH, COOII0IEHIS] HOPM TPaMOTHOTO MOBEJCHHS B OKPYKAIOIICH
IPUPOHON cpene, MOHUMAHUE HEOOXOTUMOCTH HCTOIb30BAaHUS JOCTHXKCHUN
COBPEMEHHOW OMOJIOTUH JJIsl PallUOHATIBFHOTO TPUPOIOTI0JIb30BAHUS;

yMEHUE peliaTh dJIEMEHTApHbIC OMOJIOTUYECKHUE 3a/1aud, COCTABISITH CXEMBbI
NepeHoca BEIIeCTB U SHEPTUU B dKOCUCTEMAX (1[eNU MUTaHUS);

YMEHUE BBIMOJIHATh J1TA0OPATOPHBIE M MpPaKTUYECKHe pabdoThl, COOMIOAATH
npaBuiia Mpy padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YyMEHUE KPUTHYECKH OIICHWBAThb M HWHTEPHPETUPOBATH HH(POPMAIIHIO
OMOJIOTMUECKOTO  COJEP)KAaHUS, BKJIIOYAIONIYI0 TICEBJOHAYYHbIE 3HAaHUS U3
Pa3IMYHBIX UCTOYHUKOB (CpEeACTBa MacCOBOW MH(MOPMAIIMU, HAYIHO-TIOMYJISIPHBIC
MaTepuaibl),  paccMaTpuBaTh  IJ00ajdbHBIE  HKOJOTHYECKHE  MPOOJIeMbI
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOUICHUIO K HUIM COOCTBEHHYIO MO3UIHUIO;

YMEHHE CO3[1aBaTh COOCTBEHHbIE MHCbMEHHBIE M YCTHBIE COOOIICHMUS,
00001ast 6MOJIOTHYECKYI0 MH(POPMAIMIO M3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
UCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne HaumeHnoBaHue pasaesioB U TeM Koanuecrno yacos
duekTpoHHbIe (LM (POBBIE) 00pa3oBaTeIbHbIE PeCyPChl
n/n MPOrpamMmbl Bcero K/P I1/P
buonorus xak Hayka 1 bubmmoteka LIOK https://m.edsoo.ru/7f41c292
JKuBble CUCTEMBI M KX OpraHu3anus bu6nmoteka LIOK https://m.edsoo.ru/7f41¢c292
X .
3 VMHHBCIHIL COGTaB | CTpoCie 8 1 BuGmuorexa LOK https://m.eds00.ru/7f41c292
KJIETKH
4 KuzneneareIbHOCTb KJIETKH 6 1 bu6nuoteka LIOK https://m.edsoo.ru/7f41¢c292
P
5 BSMHONCCHHE 1 HEAUBIAyATRHO® 5 1 BuGmuorexa LOK https://m.eds00.ru/7f41c292
pa3BUTHE OPraHU3MOB
H
6 ACICACTBCIHOCTE I HIMCHAHBOCTD 8 1 BuGmuorexa OK https://m.eds00.ru/7f41c292
OpPTaHU3MOB
C .0
7 CAICKIIL OPTatisMoB. LICHOBE 3 bubmuoreka I{OK https://m.edsoo.ru/7f41¢c292
OHMOTEXHOJIOTHH
8 PesepBHOE BpeMms 1 1 bubmmoreka [{OK https://m.edsoo.ru/7f41c292
OBILIEE KOJIMYECTBO HACOB I10 34 1 5

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

11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHMe pa3jae/ioB U TeM uudposbie
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoTsbI
pecypcsl
bu6nmorexa [IOK
1 JBOMOUHOHKAA GHONOTHS o L https://m.edsoo.ru/7f41cc74
5 Bo3HUKHOBEHWE U Pa3BUTHUE KU3HU HA 9 1 bubnnorexa [JOK
3emiie https://m.edsoo.ru/7f41cc74
bubnuoreka [{OK
3 OPraHH3MBL 1 OKpYKaIOWas cpeia > L https://m.edsoo.ru/7f41cc74
bubmuoreka [IOK
4 Coo01ecTBa 1 SKOJIOTUUECKUE CUCTEMBI 9 https://m.edso.ru/7fA1ecT4
bubmuoreka [IOK
P 2 1
> CICPRIOC BpEMA https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 2 2
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HOYPOYHOE INIVIAHUPOBAHUE

10 KJIACC
KoanuectBo
Ne Tema ypoka aacon JIeKTPOHHBbIE HU(POBHIE
n/n AesTeILHOCTE yyaluXcs 00pa3oBaTe/bHbIE pecypchbl
Bcero
PackpsiBaTh conep:kaHue TEPMUHOB U IIOHATHMN:
Hay4yHOE MUPOBO33pEHUE, HayYHasi KapTHHA MUPA,
HAy4YHBIM METOJI, TUIIOTE3a, TEOPHSL, METOIbI
ucclieIoBaHMs. XapaKkTepu30BaTh OMOJIOTHIO KaK
HayKy, €€ MECTO U POJIb CPEIU APYTUX bubmorexa HOK
buonorus B cucreme Hayk 1 CCTeC”ljBeHH I https://m.edso0.ru/863e6122
bIX HayK. [lepeuncrsaTs pazaensl
i 1P P https://m.eds00.ru/863e632a
OMOJIOTUU B COOTBETCTBHE C 0OBEKTAMH U3Y4YCHUSI.
HaspiBaTh BakHEHIIINE OTPACIH OMOIOTUIECKUX
3HAHUH U 3a7a4y, cTosAmue nepes ouonoruein X XI
B.
. PackpeiBaTh copepkaHne TEPMUHOB U IIOHATHI:
MeToabl O3HAHUS )KUBON .
Hay4YHBIH METO/1, METO/Ibl UCCIIETOBAHMUSI.
npupoasl. [Ipakrnueckas
XapakTepru30BaTh OCHOBHBIE METO/IbI ITO3HAHUS
pabora Ne 1 . bubmuoteka [IOK
1 KUBOU NMPUPOABI: HAOIIOIEHUE, SKCTIEPUMEHT,
«/cronp30BaHue pa3TUYHBIX https://m.eds00.ru/863e6122
OIMCaHue, U3MEPEHUe, KiIaccuuranus,
METOJIOB MPU U3YUYEHUU
MO/IEIMPOBAaHUE, CTATUCTHYECKAs 00paboTKa
OMOJIOTUYECKUX 0OBEKTOBY
JAaHHBIX.
PackpsiBaTh conepkaHre TEPMUHOB M ITOHATHMN:
cucTeMa, OMOJIOruYecKasi CuCTeMa, 3JI€MEHThI
buoniornueckue cucremsi, 1 CUCTEMBI, CTPYKTypa OMOCUCTEMBI, CBOMCTBA bubnuotexa [JOK

MponeCChbl U UX U3YUYCHUC

KHUBBIX CUCTECM, oOMeH BCIICCTB, Pa3MHOXCHHUC,
POCT, pa3BUTHUEC, HACIICACTBCHHOCTb, U3BMCHYNBOCTD,
PasapakKuMoOCTh, SHCPro3aBUCUMOCTh, YPOBHHA

https://m.edso0.ru/863e6564



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

XUMHYECKHU COCTaB KJIETKH.
Bopna u muHepanbHble cOMU

OpraHHU3aINH KU3HH (OMOCHUCTEM).
XapaxkTepu30BaTh NPUHIMIIBI OPraHU3AIIH
OHMOCUCTEM: OTKPBITOCTh, BEICOKAS
YIIOPSIOYCHHOCTh, CAMOPETYJISIIHS,
uepapxu4HocTh. [lepednciaTs yHuBepcalbHbIC
CBOWCTBA KUBOTO: €IMHCTBO XMMUYECKOT'O COCTABA,
pa3ApakuMOCTh, IBUKEHUE, TOMEOCTa3, pOCT U
pa3BUTHE, HACIEICTBEHHOCTh, U3MEHYNBOCTb,
HBOJIOIUS (MTPUCTIOCOOTICHNE K M3MEHSFOIIUMCSI
ycaoBusM). [IpuBoauTs mpumMepsl 6HocUCTEM
Pa3HOTO YPOBHS OpraHU3aIMY U CPAaBHUBATH
MPOSIBJICHUSI CBOIMCTB JKUBOT'O HA PAa3HBIX YPOBHSX.
XapaxkTepu30BaTh OCHOBHBIE IIPOLECCHI,
IpOTEKaroIye B OnocucTeMax: 0OMEH BELIECTB U
MpeBpalleHne YHEPTUr, CAMOBOCIIPOM3BE/ICHUE,
camoperysuus, pazsutue. CoOnronars npasuia
Oepe’KHOTO OTHOIIEHHUSI K KUBOU TIPUPOJIE.

PackpsiBaTh copepkaHre TEPMUHOB U IMOHSATHMN:
AJIEMEHTHI-OMOTEHBI, MAaKPOIJIEMEHTHI,
MHKPORJIEMEHTHI; MUHEPAJIbHBIE BELIECTBA,
MOJIEKYJIa BOJIbI KaK JIUIOJb, BOJIOPOIHBIE CBSI3H;
ruaApo@uIIbHbIE U THIPO(OOHBIE BEIIECTBA.
Jloka3pIBaTh €IMHCTBO 3JIEMEHTHOT'O COCTaBa Kak
OJIHO U3 CBOWCTB X)UBOro. Pacnpenenars
XUMHUYECKUE 3JIEMEHTHI 110 TPyNIaM B 3aBUCUMOCTH
OT KOJIMYECTBEHHOTO MPEICTaBUTEILCTBA B
OpraHU3Me; XapaKTepU30BaTh POiIb OTIEIbHBIX
9JIEMCHTOB.

BBISBIATH CBA3b MEKY COCTABOM, CTPOCHHEM
MOJIEKYJIBI XUMUYECKOTO COEUHEHHUS U €r0

bubmunoreka IIOK
https://m.edso0.ru/863e674e



https://m.edsoo.ru/863e674e

(GYHKLIMSAMU B KIIETKE.

benku. CocraB u crpoeHue
0enKoB

PackpbIBaTh cosepkaHie TEPMUHOB U TIOHSITHIA:
OeNKH, TOJIMMEPHI, MOHOMEPBI, AMUHOKHUCIIOTHI,
MIENTUIHAS CBS3b, MOJHIICTITU], ICHATYPALIHS.
XapakTepru3oBaTh OCIKH KaK KJIacc OpraHMIeCKHX
COCMHEHUH; KITacCU(UIIMPOBATH UX 11O CTPOCHUIO
(rmoOynspHbIe U GUOPUILIAPHBIC OCTIKH),
MEPEYHCIIATh U XapaKTepH30BaTh (DYHKIIMU OCIIKOB

bubnunoreka LIOK
https://m.edso00.ru/863e6b72

®epMeHTHI —
OuoJIornyecKue
KaTaJn3aTopPhl.

VYrnesoasl. JInnuael

PackpsiBath conep:kaHre TEPMUHOB U ITIOHSATHMN:
(bepMeHTBI, aKTUBHBIN LEHTP, CyOCTpaTHAS
cnenu(UIHOCTh, KOPEPMEHTHI, OSITKN-aKTHBATOPI
1 OCNKU-UHTHOUTOPBI.

VYka3bIBaTh OTINYUS PEPMEHTOB OT
HEOPraHM4ecKuX Katanu3aropoB. OObIACHATh POJib
(epMeHTOB B (yHKLIMOHUPOBAHUY JKUBBIX CUCTEM,
B IIPOMBIIIJIEHHOCTH, B METUIIUHE, B IOBCEAHEBHON
YKU3HU YeJIOBEKa.

PackpeiBaTh copepkaHne TEPMUHOB U TIOHATHI:
YTJI€BOJIbI, MOHOCAXapUIBbl, IUCAXapUBL,
noJiucaxapubl, TI0K03a, pub03a, 1e30Kcuprud03a,
caxapo3a, JaKT03a, MaJlbT03a, LeJUII0I03a
(kneryaTKa), Kpaxmall, TIIMKOT€H; JIUIH/IbI,
TPUTIHLEpUAbl (KUPBI, Macia), pochonunuasl,
CTepouIbl. XapaKTepU30BaTh YIiIeBOIbI, JTUIH/IbI
KaK KJacc OpraHM4eCKUX COSIUHEHUM.
KnaccuduupoBats yrieBoabl U JIUMUIBI 1O
CTPOEHUIO; IEPEUUCIIATh (PYHKIUHU YIIIEBOJIOB U
8197000201 (0): 1

Cxemarudecku n300pakaTb CTPOCHHUE MOJIEKYI

bubnunoreka LIOK
https://m.eds00.ru/863e6b72

bubmmoteka IIOK
https://m.eds00.ru/863e6870
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YIJIEBOJIOB, JIUIIHJIOB.

ATO

HYKJ'IGI/IHOBHG KHCJIOTBI.

PackpsbiBaTh copepkaHre TEPMUHOB U TOHATH:
ne3okcupubonykienHoas kuciota (JJHK),
pubonykiennoBas kucnora (PHK), mykneorun,
IIOJINHYKJIEOTU/IHASA LENb (MIOIUHYKIEOTUN),
KoMmIuieMeHTapHocTb, pynkuuu JJHK (xpanenue n
nepeiaya HacjaeICTBEHHOM nHpopmanun); BUIbI
PHK (undopmarnmonnas, TpaHcropTHas,
pubocomManbHas); aneHo3uHTpudochar (ATD),
MaKpO3pruueckas cBs3b. XapakTepu3upoBaTh
HYKJICHHOBBIE KHCIOTHI KaK XHMUYECKHE
COCAMHEHUS ¥ HOCUTEININ HACIIEICTBCHHOM
uHpOpMaIHy.

OTmeyaTb 0COOEHHOCTH CTPOSHHS MOJICKYJT
nykinenHoBbIx kuciot (JHK, PHK) u ATO®.
CxemaTHuecku u300paxaTb CTPOCHUE
HYKJICOTUIOB, MOJIEKYJI HYKJIIEMHOBBIX KHUCIIOT,
ATO.

bubnuoreka [IOK
https://m.edso0.ru/863e6d5c

HcTopus u metoasl
9 W3YYEHHUS KIETKU.
Knerounas reopus

10 Knerka xak nenoctHas

JKHBasi CHCTEMA

PackpsiBath conepkaHre TEPMUHOB U ITOHATHMN:
KJIETKA, LIUTOJIOTUS; PACKPBIBATh COACPIKAHUE
MOJIOKEHUH KJIETOUYHOU Teopuu. [lepeunciars u
XapaKkTEPU30BaTh OCHOBHBIE METO/bI U3YUYEHHUS
KJIETKU: (IPUTOTOBJIEHHE CPE30B, OKPAIIMBAHUE,
MHUKPOCKOIIUPOBaHKE, IEHTPU(YyTUpOBaHHE,
KYJbTUBHUPOBAHUE KJIETOK U TKAHEH ).
PackpbIBaTh cojiepykaHUe TEPMUHOB M TIOHATHHA: KJICTKU
(ayKapuoTHUecKas, IpPOKapHOTHYECKas),
I1a3MaTrdeckas MmemOpana (Ta3ManemMma),
TJIMKOKAJIMKC, TPAHCTIOPT BEIIECTB (TTaCCUBHBIMN,
AKTHUBHBII), SHIOIMTO3 ((aronuTo3, MMHOIUTO3),

bubmmoteka IIOK
https://m.eds00.ru/863e6e88
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CrpoeHnue 3ykapuoTUYeCKON
kietku. JlaboparopHas
pabota Ne 1 «/3yuenue
CTPOEHHUS KJIIETOK PACTEHH,

11 KUBOTHBIX, TPUOOB 1
OaxTepuil Mol MUKPOCKOIIOM
Ha TOTOBBIX
MUKpOIIpenaparax 1 ux
OIMCAHUE»

OK30LUTO3, KJIICTOYHAsA CTCHKA, HYKJICOU.

CpaBHUBATbh MEXIy COO0H SyKapHOTHYECKHE U
MIPOKAPUOTHYCCKHUE KIICTKH,; OTME€YATh CXOJACTBO U
pasiniurg B CTPOCHUU KIIETOK 6aKTepI/II71, JKHMBOTHBIX,
pacTeHuii u rpuoB.

PackpbiBaTh copepkaHre TEPMUHOB U IOHATH:
LUTOIJIa3Ma, OPraHOUbl, SHJOIIIIa3MaTHYeCKast
ceth (DIIC), anmapat ['oabKH, TU30COMBI,
BaKyOJIb, MUTOXOHAPHUH, TUTACTHIBI (XJIOPOILIACTHI,
XPOMOILIACTHI, JIEUKOILIACTHI), PUOOCOMBI,
MHUKPOTPYOOUKH, KIIETOUHBIH HEHTP (IIEHTPOCOMA),
PECHHUYKH, KI'YTHKH, BKIIOYCHHUSI, AP0, sAepHAsT
000J104Ka, KapuoIia3Ma, XPOMAaTHH, SAPBIIIKO,
XPOMOCOMBI.

OnuceIBaTh CTPOEHUE 3YKAPUOTUYECKOM KIIETKH IO
M300pakeHNSIM U Ha MUKpOIIperapaTax;
KJ1acCU()UIIMPOBATH OPTAHOM Bl B 3aBUCUMOCTH OT
0COOEHHOCTEH UX CTpoeHHUs (0lHOMEMOpaHHBbIE,
IByMeMOpaHHbIE, HEMEMOPaHHBIE); OITUCHIBATH
(GYHKINU KaXJI0T0 OpPraHOMJIa B KJIETKE.
XapakTepu30BaTh KJIETOYHOE SJIPO KaK MECTO
XpaHeHus, nepenadu (YABOEHUE XPOMOCOM)
peanu3anuu (TPaHCKPHUIILUS ) HAaclIeACTBEHHON
nH(pOPMAaLIUU KIIETKH.

[epeuncasiTh U ONMMUCHIBATH KOMITOHEHTHI SiIpa U UX
bynxunm;

CxemaTHuHO U300pakaTh CTPOCHHUE PACTUTEIHHOU
Y )KUBOTHOM KJIeTKH. OOBACHATH OMOJIOTHUYECKOE
3Ha4YeHHE TPAHCIIOPTA BEIECTB B KIIETKE.

bu6nmorexa LIOK
https://m.edso0.ru/863e6ff0
https://m.edsoo0.ru/863e716¢

12 OO0OMeH BEIIECTB UIIN

PackpsiBaTh conepkaHre TEPMUHOB W ITOHSATHMN:

bubanoreka [JOK



https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c

13

MeTadoJIu3M

dorocunrte3. XeMOCHUHTES

0OMeEH BEIIECTB U MPEBPAICHIE YHEPTUU
(MeTaboIu3M), aCCUMUMJIALINS, THTACTUYCCKUN
O0OMEH, JUCCUMUIIAINS, SHEPTeTUICCKUI OOMEH,
dhoTtocunTes, hotonus, pochopunuposanue,
MEPEHOCYHK MPOTOHOB, XEMOCHHTE3.

OnwuceiBaTh (HOTOCHHTE3, MPOLIECCHI, TPOTEKAIOIIHNE
B CBETOBOM U TEMHOBOH (ha3ze.

BbIABISATE NPUUNHHO-CIIEICTBEHHBIE CBSI3U MEKIY
TIOTJIOLIEHUEM COJTHEYHOUM SHEPTUU XJIOPOPHILIIOM U
cuHTe30M Mosiekys1 ATO.

CpaBHUBATh UCXO/IHbIE BEILIECTBA, KOHEUHbBIE
MIPOJYKTHI U YCJIOBUS IPOTEKAHUS PEaKLUil
CBETOBOM U TEMHOBOH (ha3bl (POTOCHHTE3A;
CpaBuuBath (GOTOCUHTE3 M XeMOocHHTe3. OlEeHUBATh
3HaueHue (OTOCHHTE3a U XEMOCHUHTE3a IS KU3HU
Ha 3emuie

https://m.edso00.ru/863e766¢

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

14

DHepreTudeckuii oOMeH

PackpeiBath conepkanre TEPMUHOB M IOHSTUIA:
SHEPreTUYeCcKUii 0OMEH, TIIMKOJIN3, MOJIOYHOKHCIIOE
OpoxeHue, CIUPTOBOE OpOKEHUE, OMOJIOTUYECKOE
OKHCJIEHUE, KJIETOYHOE JbIXaHHe, JUCCUMUTISINS,
(bepmenT. XapakTepu3oBaTh OOMEH BEIIECTB U
MpeBpalieHne SHEePTruu (MeTaboIu3M) Kak OJHO UX
CBOMCTB xuBoro. [lepeuncisate ocobeHHOCTH
IUTACTUYECKOTO U YHEPTEeTHUECKOro 0OMeHa B
KJIETKE; YCTaHABJIMBATH B3aUMOCBSI3bh MEXTy HUMHU.
Pa3znuyath THIBI OOMEHA BEUIECTB B KJIETKE:
aBTOTPO(HBIN U TeTEPOTPODHBII.

OnuckIBaTh TaNbl IHEPTETUYECKOTO OOMEHA
(TOATOTOBUTENBHBIN, OECKUCIOPOIHBIH,

bubnmorexa LIOK
https://m.edsoo.ru/863e7aae
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16

JKu3HeHHBIN MK KIETKH.
Jlenenue kiaeTku. MuTos.
JlaGopaTtopHas pabota Ne 2
«Habmroienne MuTo3a B
KJIETKaX KOHUYMKa KOPEeIIKa
JyKa Ha TOTOBBIX
MUKpOTpenaparax»»

Buocunres Oenka. Peakims
MaTpPUYHOTO CHHTE3a

KHCJIOPOAHBIIN) U CPaBHUBATH UX MEX]y COOOM.
XapakTepu30BaTh PEeaKIUHU TJIMKOJIN3a, OPOKECHHSI,
KJICTOYHOTO JIBIXaHHS; BBISBJISATH TPUIHMHHO-
CJICICTBEHHBIC CBSI3U MEKY TITMKOJIH30M,
KJICTOYHBIM JIBIXaHUEM U CUHTE30M MOJIeKyl ATO.
CpaBuuBath 3QEKTUBHOCTH OECKUCIOPOTHOTO
KHUCJIOPOJIHOTO 3TAIOB.

PackpbiBaTh cosep:kaHie TEPMUHOB U TIOHSITHIA:
KJICTOYHBIH UK, HHTEepda3a, pelyIHKaIys,
XpOMOCOMa, KApUOTHII, TAIJIOUIHBIH, JUITTIOWIHBIH
XPOMOCOMHBIN Ha0Op, XpOMATUIBI; MHTO3 €T0
cranuu: ipodasa, meradasa, anadasa, renodasa.
OnwuchIBaTh KU3HEHHBIH ITUKIT KIETKH;
MEPEYHCIATh U XapaKTePH30BaTh MEPHOIBI
KJICTOYHOTO [UKJIA, CPABHUBATh UX MEXKIY COOOIA.
OmnuceIBaTh CTPOECHHE XPOMOCOM, KAPHOTUIIOB
OpPraHU3MOB, CPAaBHUBATh XPOMOCOMHBIE HAOOPBI
kjeTok. CpaBHUBATh CTaAMM MUTO3a. Pa3nnyare Ha
MHKpOIIpenaparax 1 pucyHKax CTaJlui MUTO3a.
PackpbiBaTh OMOJIOTHUYECKUIN CMBICT MUTO3A.

PackpeiBath conepkaHre TEPMUHOB U IIOHSTUI:
I'eH, TEHETUYECKUN KOJI, MATPUYHBIA CUHTE3,
TPaHCKPHUIILIUA, puOOCOMA, IIEHTPaJIbHAS JOTMAa,
MOJIEKYJIsIpHAsT OHOJIOTHSI.

Onpenensatb CBOMCTBA TEHETUYECKOTO KOJIa
(TpUIIETHOCTH, OJTHO3HAYHOCTH, BBIPOXKICHHOCTb,
YHUBEPCAITBHOCTb, HEMEPEKPHIBAEMOCTb,
HENPEPHIBHOCTH ).

bubnunoreka LIOK
https://m.edsoo.ru/863e7dc4

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

17

Hexknertounsie GopMbl )KU3HU

PackpsiBaTh conepkaHre TEPMUHOB W ITOHSATHMN:

bubanoreka [JOK



https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e

— BUPYCBI

BUPYC, BUPYCOJIOTHsI, Karcua, 6akrepuodar, BUpyC
nMmyHozaedunura yenoseka (BUY), onkoreHHbie
BUPYCHI. XapaKTepU30BaTh BUPYCHI KaK
HEKJIETOUHYI0 (hOpMY KH3HH; OCOOCHHOCTH
CTPOCHHUS M JKU3ZHEICATEILHOCTH BHPYCOB.
OnuceiBaTh KU3HESHHBIN ITUKI BUPYCOB
MMMYHOJIC(HUIINTA YEITOBEKa; pa3IndaTh Ha
pucynkax BTM ((Bupyc TabauyHOM MO3auKH),
OakTepuodar, BUU. O6G0CHOBBIBaTh B COOIIOIATH
Mepbl TPOPUITAKTUKA PACTIPOCTPAHCHHSI BUPYCHBIX
3a00s1eBaHul (pecUpaToOpHbIE,

KEIyJOYHO "KHIIIEYHbIC, KJICIICBON SHIIS(DAIHUT,
BUY-undexmus).

https://m.edso00.ru/863e7540

18

DopMBI pa3MHOKEHUS
OpraHU3MOB

PackpsiBaTh conep:kaHre TEPMUHOB U ITOHATHMN:
pa3sMHOXEHHUE, KJIIOH, I0JIOBbIE KJIETKH (raMeThl),
SAHULEKIIeTKa, CIIepMaTO30M /1, 3Ur0Ta, JIeJIeHue
Ha/IBO€, TOYKOBaHMeE, CIIOPYJIsLus, (pparmMeHTanus,
BEreTAaTUBHOE Pa3MHOXKEHUE, CEMEHHOE
Pa3MHO>KEHHUE, ONIBUICHUE, IBOMHOE
OILJIOIOTBOPEHUE, MTOJIOBBIE KEJIe3bl, CECMEHHUKH,
SIMYHUKH, OIJIOJIOTBOPEHHE (HapyKHOE,
BHYTpEHHee). XapaKTepHu30BaTb 0COOEHHOCTU U
3Ha4eHue 0eCI0JI0ro 1 MOJI0BOTr0 CIIOCOO0B
Pa3MHOXKEHHS.

Bbiienats Buabl 0€Cronoro pa3MHOKEHHS;
BBISIBJISATH B3aUMOCBSI3U MEXIY opMaMu U
croco0amMM pa3sMHOXKEHUs, U UX OMOIOTHYECKUM
3HAYEHUEM.

Brnagers npuémamu BereTaTUBHOTO pa3MHOKEHHUS
KYJIbTYPHBIX paCTeHH (Ha MpuMepe KOMHATHBIX ).

bu6nmorexa LIOK
https://m.edso0.ru/863e81b6
https://m.edsoo.ru/863e831e
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XapakTepru30BaTh MOJOBbIE KIETKU: SIULEKIETKH,
CIIEPMAaTO30H/Ibl; BBISBIIATH OCOOCHHOCTH HX
CTPOCHUS.

PackpsiBaTh conep:kaHue TEPMUHOB U IIOHATHMN:
M€1103, KOHBIOTallsl XPOMOCOM, NIEPEKPECT
(KpOCCUHIOBEP) XPOMOCOM, FaMETBHI.
XapakTepu30BaTh MEHO03 KaK CII0CO0 KJIETOYHOIO

bubnunoreka LIOK

19 Meiio3
JIEJICHMS; OITICHIBATh MEHO03 110 CTaIHIM; https://m.edsoo.ru/863e7f4a
CpaBHMBATh CTAJMH MEH03a U MUTO3A.
Pa3znuuath Ha pUCYHKax cTaauu Meio3a;
pacKpbIBaTh OMOJIOTHYECKOE 3HAUYCHHE Mei03a
OnuceIBaTh ATanbl peaanu3aluy HacIeACTBEHHON
20 Tpancusanus — OMOCHHTE3 nHpopmanuu B kieTke. CpaBHUBATh peakluu bubmmoreka [JOK
Oenka MatpuyHoro cunresza Monekyn PHK u Oenka B https://m.edsoo.ru/863e796e
KIIETKE.
PackpsiBaTh conepkaHre TEPMUHOB U ITIOHATHMN:
raMeTOreHe3, CIIEPMAaTOreHE3, OOTEHES,
OO6pa3oBaHue 1 pa3BUTHE -
CIIEPMAaTO30Ml, aKpPOCOMa, SIULEKIIETKA, TOJISIPHbIE
MIOJIOBBIX KJIETOK.
TeJNblA. XapaKTepH30BaTh 0COOEHHOCTH
Onno10TBOpPEHHE.
raMeToreHesa y *UBOTHBIX U €r0 CTaJuu; MOJIOBbIE bubnnorexa [JOK
21 JlaGopatopHas pabota Ne 3
KJIETKH JKUBOTHBIX U OMHCBIBAThH MPOLECC UX https://m.edso0.ru/863e81b6
«M3y4enue crpoeHus
pa3BUTHSL.
MOJIOBBIX KJIETOK HA TOTOBBIX
CpaBHHBaTh criepmMaToreHes u oorene3. OnuckrBaTh
MUKpOIIpenaparax»
OILJI0JIOTBOPEHHUE, OMOJIOTHYECKOE 3HAUCHHE
OILIOIOTBOPEHMUS.
PackpsiBaTh conepkaHre TEPMUHOB M ITOHATHMN:
99 NunuBuayanpHOE pa3BUTHE OHTOTE€HE3, SMOPHOTEHE3, 3UT0Ta, APOOIICHUE, bubnmoreka [JOK

OpraHu3MOB

OyracToMepsl, MOpyJIa, OJacTyina, 6J1acToIeb,
ractpy’ia, Heupymia, OpraHOTeHe3; 3apO IbIIIEBbIC

https://m.eds00.ru/863e8436
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JUCTKH: SKTOJIEpMa, ME30IepMa, SHTOIEPMA;
IOCTAMOPHOHAIIBHOE Pa3BUTHE: NIPSAMOE U
HeTpsiMoe (JIMTYMHOYHOE); MeTaMopd03, Meracropa,
MHUKpPOCIOpa, NbLIbLIEBOE 36pPHO, CIIEPMHUH,
3apOJIBILIEBbII MEIIOK, IBOIHOE OIUIO0TBOPEHHUE.
OmnpenensTs 3Tanbl SMOPHOHAIBHOTO Pa3BUTHSA
XOPJIOBBIX HA CXEMax M IMpernaparax U OMUCHIBATh
MIPOIIECCHI, TPOUCXOIAIINE HAa KaXKIOM dTarle.
CpaBHHBATH TIEPUO/IBI OHTOTCHE3A; IPSIMOE U
HenpsiMoe (JINYMHOYHOE) OCTAIMOPHUOHAIIBHOE
pa3BUTHE, 3apObIIIN YETOBEKa U IPYTUX
XOPJIOBBIX.

OOBACHATH OMOJIOrMYECKOE 3HAaUEHUE Pa3BUTHS C
MeTaMop(}ho30M; OTpULIATEIbHOE BIUSHHE
QJIKOTOJIS, HUKOTUHA U IPYTHX TePaTOTeHHBIX
(hakTOpPOB Ha pa3BUTHE 3apPOIBIIIA YETIOBEKA.
OmnwuceIBaTh MpoIece ABOWHOTO OIIOAOTBOPEHHS Y
LBETKOBBIX PACTCHUM.

23

I'enetnka — HaykKa O
HaCJICACTBCHHOCTHU U
N3MCHYHUBOCTHU

PackpeiBaTh copepkaHne TEPMUHOB U IOHATHI:
I'€H, TeHOM, T€HOTHUII, (PEHOTUII, XPOMOCOMBI,
aJIeTIbHBIE TeHBI (JIJIENIH ), TOMO3HUTOTa,
reTepo3uroTa, TOMUHAHTHBIN NpU3HaK (TeH),
peliecCUBHBIN pU3HAK (T€H), YMCTask JIUHMUS,
rUOpuI.

[lepeuncnsaTh U XapakTepu30BaTh METOBI
TeHETUKHU: THOPUI0JIOTHUECKUH,
LIUTOT€HETUYECKUH, MOJIEKYJIIPHO-TEHETUUECKU;
JIOMUHAHTHBIE U PELIECCUBHBIE MPU3HAKU PACTEHUN
1 ’KUBOTHBIX.

[Tonp30BaThCS rEHETUYECKON TEPMUHOJIOTHEN U

bu6mmotexa IIOK
https://m.eds00.ru/863e862
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CHUMBOJIHUKOM JJI 3alIMCHU TCHOTHUIINYCCKUX CXEM
CKpC€IIMBaHM.

3aKOHOMEPHOCTH
24 HACJICIOBaHMsI IPU3HAKOB.
MonorubpuaHoe

CKpEILIMBaHUE

PackpsiBaTh conep:kaHue TEPMUHOB U IIOHATHMN:
MOHOTHOPUAHOE CKpeIMBaHKe, (PEHOTUITHYECKIE
IPYIIIBL, THOPUIOIOTHYECKHI METO/I, YHCThIC
JIMHUM, JOMUHUPOBAHKE T€HOB (TI0JIHOE,
HEIOJHOE), PACILEIUIEHUE B TIOTOMCTBE.
OnuceiBaTh METOIUKY MpoBeaeHus I'. Menaenem
OIIBITOB 110 U3YYEHHUIO HACJIEI0BaHUsI OTHOM Maphbl
IIPU3HAKOB y TOPOXa IIOCEBHOTO.

PackpbIBaTh cozmepkaHie 3aKOHOB €MHOO0PA3HS
ruOpUI0B IEPBOrO MMOKOJEHUS U 3aKOHA
paciernierust. OObsCHATh TUIIOTE3Y YHCTOTHI
raMeT. 3ammuchiBaTh CXeMbl MOHOTUOPUIHOTO
CKpELIMBAaHUA, OOBIACHATH €r0 IIUTOJIOTHYECKHE
OCHOBBI M pelllaTh FeHETUYECKUE 33/1a4H Ha
MOHOTHOPUHOE CKpEIIMBaHHeE.

bubnuoreka [IOK
https://m.edso00.ru/863e8878

I[I/IFI/I6pI/II[HOC CKpCIINBAHUC.

25 3aK0H HE3aBUCUMOTO
HACJICJIOBAHMSI IPU3HAKOB

PackpsiBaTh conepkaHnre TEPMUHOB U ITOHATHMN:
JUTMOPUIHOE CKPEIUBaHKE, aHATTM3UPYIOILEe
ckpemnBanue. OnuceBaTh onbIThl I'. Menaens no
M3Y4YEHUIO HACIIEOBAaHUs JBYX I1ap IIPU3HAKOB Y
ropoxa IoceBHOro. PackpbIBaTh cofep:KaHue
3aKOHA HE3aBMCUMOT0 HACJIEJOBaHUs IIPU3HAKOB.
[IpuMeHATh MaTEMaTUYECKUI pacyeT ¢ IOMOLIBIO
METO/ia EPEMHOXKEHUS BEPOSTHOCTEN M 3aINCH C
MOMOUIBI0 (DEHOTUITUYECKUX PATUKAIOB
pacllernieHus IPU3HAKOB y MOTOMKOB 10 (PEHOTHUITY
Y TEHOTHITY.

3anuchIBaTh CXEMbI TUTHOPUIHOTO CKPELIUBAHNUS,

bubnmorexa LIOK
https://m.edso00.ru/863e89a4
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OOBSICHATH €0 IMUTOJIOTHUYCCKUC OCHOBLBI U pCIIATH
TCHETUYCCKUEC 3aJa4l Ha I[I/II‘I/I6];)I/II[HOC
CKpC€IIMBaHHUC.

26 CI_IGHJ'ICHHOG HaCJICJOBaHUC

IIPU3HAKOB.

PackpsiBaTh conep:kaHue TEPMUHOB U IIOHATHMN:
CLICIUIEHHOE HACJIE€I0BaHUE IPU3HAKOB,
pEKOMOHMHALINS TE€HOB, TCHETHYECKUE KapThI
XpOMOCOM, MOPraHuza.

Ha3biBaTh OCHOBHBIE ITOJIOKEHHS XPOMOCOMHOM
Teopuu HaciencTBeHHocTH T. Moprana;
packpbIBaTh cojepxkanue padotsl T. Moprana o
CLEIUICHHOMY HAaCJIEA0BaHUIO I€HOB U IIPUYNHBI
HapyLICHUs CLEIUICHUs MEKy T€HAMH.
3anuchIBaTh CXEMbI CKPELIUBAHUS IPU CLETVIEHHOM
HaCJIeZIOBAaHUH, OOBSICHATH PUIHHBI
PEKOMOMHALIMY T€HOB, ONPEEIIATh YUCIIO TPYII
CLICTUICHUS T€HOB; PEIIATh TEHETUYECKHUE 3a/1a4U Ha
CLEIUICHHOE HACIIeJOBaHUE.

bubnuoreka [IOK
https://m.edso00.ru/863e8c60

I'enerunka nona.
27 HacnenoBanue npusHakos,
CICTUICHHBIX C ITOJIOM

PackpeiBath conepkanre TEPMUHOB U TOHSTHIA:
XPOMOCOMHBIN HAOOP, ayTOCOMBI, TIOJIOBBIE
XPOMOCOMBI, TOMOTAMETHBIH I10J1, TE€TEPOraMeTHbIN
T10J1, CUEIJIEHHOE C I10JIOM HACIEI0BaHUE
MPU3HAKOB.

OOBACHATH HUTOIOTUYECKUE OCHOBBI
XPOMOCOMHOTO MEXaHU3Ma OIPEIETIECHUS T10J1a Y
pa3IMYHBIX OpraHu3mMoB. CpaBHUBATh
3aKOHOMEPHOCTH HACJI€A0BaHUs IPU3HAKOB,
CIECTUICHHBIX U HE CIIETUIEHHBIX C MOoJIoM. Pemars
T€HETUYECKHUE 3a/1a4M Ha HACJIEI0BAaHNE
CLEIUICHHBIX C M10JIOM IIPU3HAKOB.

bubnmorexa LIOK
https://m.eds00.ru/863e8c60
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28

29

N3MeHUYHUBOCTS.
Henacnencreennas
U3MEHYUBOCTb.
JlaGopaTtopnast pabota Ne 4.
N3yuenne

MO TU(DUKAITHOHHOM
W3MEHYUBOCTH, IOCTPOCHHE
BapHAIIOHHOTO psJa U
BapUAIMOHHON KPUBOI»

Hacnencreennasa
N3MCHUYUBOCTD.

PackpsiBaTh conep:kaHue TEPMUHOB U ITIOHSATHMN:
W3MEHYMBOCTh, HACJIECTBEHHAS] ”3MEHYUBOCTb,
HEHACIIEJCTBEHHAs: U3MEHYUBOCTD,
Moau(UKAIIMOHHAS U3MEHYMBOCTb, BapHAIIMOHHBIN
psl, BapuaHTa, BapUallMOHHAs KpUBasi, IPU3HAK,
HOPMa peaKIuy, KOJIMYECTBCHHBIC U KAYECTBCHHBIC
npusHaku. KinaccupunupoBars BUIbI
M3MEHYMBOCTH U BBIABIIATH UX. [Iepeuncisars
CBOMCTBAa MOAN(DUKAITMOHHON U3MEHYUBOCTH U
OOBSICHATH €€ 3HAYCHHE JIJIsI OPTAaHU3MOB.
Pa3nuuarh KOIMYECTBEHHBIE U KAYECTBEHHbIE
MPU3HAKU; CTPOUTH BapUALIMOHHBIN Psij,
BAPUALIMOHHYIO KPUBYIO, BBIUYUCIISATH CPEIHEE
3Ha4YEHHE MPU3HAKA.

PackpriBath cojiep:kaHre TEPMUHOB U IOHSTUIA:
HacleACTBEHHAs N3MEHYNBOCTD, KOMOMHATHBHAS
W3MEHYHUBOCTh, MyTAallHOHHAS! U3MEHYUBOCTb,
MYTaHT, MYTallUU: T€HHbIE, XPOMOCOMHBIE,
T€HOMHBIE; ITOJUIUIOU S, aHEYTLIIOU M,
MyTareHbl. XapaKTepu30BaTh HACIEICTBEHHYIO
W3MEHYUBOCTH; (HOPMYIUPOBATH 3aKOH
FOMOJIOTHYECKUX PSAOB B HACIEICTBEHHOM
n3meHunBocty H. 1. BaBuiioBa 1 00BICHITE €ro
3HaYeHUeE 1JI9 OMOJIOTHH U CEJIEKIIHU.
KnaccudumnupoBats MyTaluu: TeHHBIE,
XPOMOCOMHBIE, TCHOMHBIE U IPUBOJUTDH IIPUMEPBI
MyTaluu.

OOBACHATH MPUINHBI BOSHUKHOBEHHS MYyTaIlUM,
pouib pakTopoB-myTareHoB. CpaBHUBATH BUIBI
MYTallHil; BBIABJISATH NIPUYMHBI HACIEICTBEHHOM

bu6nmoreka IIOK
https://m.edsoo.ru/863e8efe

bubmnoreka IIOK
https://m.edsoo.ru/863e8efe
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W3MEHYMBOCTH, HCTOYHUKH MYTareHOB B
OKpYy:karole cpene (KOCBeHHO). XapaKTepu30BaTh
BHEAJICPHYIO HACJIEICTBEHHOCTh U M3MEHYNBOCTb.

['eHeTHKa YellOBEKa.
JlaGopaTtopHnast pabota No5

PackpsiBaTh conep:kaHue TEPMUHOB U IIOHATHMN:
KapHOTHII YEJIOBEKA, IUTONCHETUYECKUNA METO/,
ICHEAJIOTUYECKUI METO/, POJOCIOBHBIE,
OJIM3HEIOBbIM METO/, HacIeICTBEHHbIE OOJIE3HU:
(MOHOT'€HHBIE, C HAaCJIeZICTBEHHON
IPEIPACIOI0KEHHOCTBIO, XPOMOCOMHBIE), METUKO-
TE€HETUYECKOE KOHCYJIbTUPOBAHNUE.

[lepeuncnsiTb 0COOEHHOCTH U3YYEHUS F€HETUKHU

bubmuoreka [IOK

30 "CocTaBiieHHE U aHAIIU3 YeJI0BEKa; IPUBOJUTH IPUMEPHI HACIEACTBEHHBIX https://m.eds00.ru/863e8d78
POJZIOCIIOBHBIX YeoBeKa" OoJie3HEl YenoBeKa, XapakTepU30BaTh METOIbI UX
poUIAKTUKN; 00OCHOBBIBATH 3HAYCHUE MEIUKO-
TEHETUYECKOT0 KOHCYJIbTUPOBAHMS.
BbIABIIATE M cpaBHUBATH MEXKIY COOOM
JIOMHMHAHTHBIE U PELIECCUBHBIE IPU3HAKH YEJIOBEKA.
CocTaBnATh U aHAIU3UPOBATh POJLOCIOBHBIE
YeJI0BEKA.
PesepBHBIil ypOK.
31 O06o0611eHne 1o Teme
«HacnencTBeHHOCTD U
WU3MEHUYUBOCTb OPraHU3MOB
PackpsiBaTh conepkaHre TEPMUHOB M ITIOHATHMN:
CEJIEKIIMSI, COPT, OPOJa, ITaMM, TOMECTUKALIMS,
39 Cenekius Kak HayKa U WM OJIOMAlTHUBAaHKE, [IEHTPBI MHOT000pa3us u but6mmorekxa [IOK

nporecc

MPOUCXOKACHUA KYJIbTYPHBIX paCTCHI/Iﬁ n
JKHUBOTHBIX, I' I/I6pI/I,Z[I/I3aI_[I/ISI, I/ICKYCCTBeHHHﬁ OT60p.
HazwiBaTh 1 CpaBHHUBATb OCHOBHBIC OTallbl Pa3BUTUA

https://m.edso0.ru/863e9214
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CEJIEKIIUH.
Nznarates yuenue H. M. BaBunosa o nenrpax
MIPOUCXOXKACHUS KYIbTYPHBIX PACTCHHI; pa3anyaTh
LEHTPHI Ha KapTe MUPA, CBA3BIBATH UX
MECTOIIOJIOKEHHE C OYaraMi BOSHUKHOBEHHUSI
JPEBHENIINX [IUBUIIM3ALIHM.

CpaBHHBaThH COpTa KYIbTYPHBIX PACTEHUMN, TOPOIbI
JIOMAIIIHUX KUBOTHBIX U UX JIUKUX MPEKOB.
OneHuBaTh POJIb CEIEKIINHN B 00CCIICUCHUN
IIPOJIOBOJILCTBEHHON O€3011aCHOCTH YEJI0BEYECTBA

MeTobl ¥ JOCTHKEHUS
33 CEJIEKIINM PAaCTCHUN U
KUBOTHBIX

34 buotexHoorus kak oTpacib
MPOU3BOACTBA

PackpsiBath conep:kaHre TEPMUHOB U ITIOHATHMN:
HCKYCCTBEHHBIH 0TOOP, MacCOBBIN O0TOOD,
WHIUBUAYAJIBHBIN 0TOOP, SKCTEPBED,
OIM3KOPOICTBEHHOE CKPEIIMBAaHUE, YHCTAs JINHUS,
reTepo3nc, HEPOACTBEHHOE CKPELIUBAHUE,
HCKYCCTBEHHBIN MyTareHes, MOJUIION/IbI.
CpaBHuBaTh (OPMBI HICKYCCTBEHHOTO 0TOOpa
(MaccoBOro ¥ MHAMBUYATbHOTO), BUIBI
ruOpuau3anyu (6JIM3KOPOICTBEHHOM U
OTJIQJICHHOM ), CIOCOOBI OJTyYEHUS TIOJTUIIONI0B.
[IpuBOUTE IPUMEPHI JOCTUKEHUN CEIEKIINN
pacTEeHUl U KUBOTHBIX.

PackpeiBaTh copepkaHne TEPMUHOB U TIOHATHI:
OMOTEXHOJIOT U, KJIETOUHAs! MHKEHEPHsI, TeHHas
WHXEeHepusl, KIOHHPOBAHUE, TPAHCT€HHbIE
opranusmsel, MO (reneTudecku
MOAU(DUIIMPOBAHHBIE OPTAHU3MBI).
XapakTepHu30BaTh OMOTEXHOJIOTUIO KaK OTPacilb
IIPOU3BOJICTBA, OCHOBHBIE TOCTH)KEHHUS

bubnunoreka LIOK
https://m.edso0.ru/863e9214

bubnunorexa LIOK
https://m.eds00.ru/863e9336
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OBIIEE KOJIMYECTBO YACOB
[10 [TIPOT'PAMME

34

OMOTEXHOJIOTHH B 00JIACTH MPOMBIIIUIEHHOCTH,
CEJIBCKOTO XO351CTBA U MEJUIUHBI.

Ilepeuncnars U XapakTepu30BaTh OCHOBHBIE
METObI U JOCTHXKEHUSI OMOUHKEHEPUH.
OO6cy)aaTh HKOJOTHUECKUE U ITUUECKHE aCIIEKThI
HEKOTOPBIX MCCIIeIOBAaHUN B 00JIACTH
OMOTEXHOJIOTHHU (KIIOHHUPOBAHUS, HCKYCCTBEHHOTO
OIUIOOTBOPEHUS, HAIIPABICHHOIO U3MECHEHUS
Ire€HOMAa M CO3/IaHUS TPAHCT€HHBIX OPraHU3MOB).

KonTponbHbIX pador — 1

[IpakTuueckux pador - 6




11 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBO
4acoB

Bcero

I[eﬂTeJIbHOCTL Yyamuxcs

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/bHbIE pecypchl

OBOIIOLUSA U METO/IbI
€€ U3y4eHus

Hctopus pa3BuTHs
npejcTaBiIeHuit 00
IBOJIIOLIAN

PackpsIBaTh conep:kaHue TEPMUHOB U ITOHSATUN:
ABOJIIOIHS, IEpEeXOAHbIe (POPMBI, PUIOTEHETUYECKHE
PSAbL, BUABI-DHJIEMUKU, BUIBI-PETUKTHI, 3aKOH
3apOJBIIIEBOTO CXOJCTBA, OMOr€HETUYECKUI3aKOH,
rOMOJIOTMYHBIE ¥ aHAJIOTUYHbIE OPTraHbl,
PYAMMEHTapHbIE OPraHbl, aTABU3MBI.

[TepeuncasiTb OCHOBHBIE 3TAIbl PA3BUTHUS
HBOJIIOL[MOHHOMN TEOpUH.

XapakTepu30BaTh CBUJIETEILCTBA IBOJIIOLUU:
HaJICOHTOJIOTHUECKHE, Onoreorpaduueckue,
HMOPHUOJIOTUYECKUE, CPABHUTEIIBHO "aHATOMUYECKUE,
MOJIEKYJISIPHO "OMOXUMHYECKHUE.

[TpuBOANTE MpUMEPHI NEPEXOAHBIX (POPM OPraHU3MOB,

(buIIoreHeTUYEeCKUX PSIOB.
[TpuBOAUTE GOPMYITHPOBKH 3aKOHOB
OMOTreHEeTUYECKOr0 1 3apO/IbIIIEBOIO CXOJICTBA.

PackpsIBaTh conep:kaHre TEPMUHOB U ITOHSATUN:

CHUCTCEMATHKa, €CTECTBEHHBIN U I/ICKYCCTBeHHHﬁ OT60p.

XapakTepHu30BaTh OCHOBHBIE 3BOJIIOLMOHHBIE HJIEH,
KOHLENIMU U TEOPUH; CPABHUBATH B3IJIAbIHA BUI U
sposonnio K. Jlunnes, XK.b. Jlamapka, Y. /lapBuna.
OuenuBath BkJIaja JIMHHES B pa3BUTHE CUCTEMATUKU U
O0O0BSACHATH MPUHLMUITEI OMHAPHON HOMEHKJIATYPBHI.
XapakTepHu30BaTh COACPKAHUE U 3HAYECHUE

bubmuorexa [JOK
https://m.edsoo.ru/863ea20e

bu6mmoreka [JOK
https://m.eds00.ru/863e9570
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sBosmoLinoHHON KoHuenuuu JK. b. Jlamapka.
OueHuBaTh €CTECTBEHHO-HAYYHBIE U COI[MAIIBHO-
HKOHOMUYECKHE MPEIIOCHUIKH BO3HUKHOBEHHUS
sBOJIIOIIMOHHOM Teopuu Y. [lapBuna. PackpbiBaTh
coaep)kaHue 3BOOIMOHHON TeopunY. JlapBuHa;
CPaBHUBATh HEONIPEACIIEHHYIO U OIIPENCIEHHYIO
M3MEHUYHUBOCTh, ECTECTBEHHBIN U UCKYCCTBEHHBIN
0oT00p, GopMbI OOPHOBI 32 CYIIECTBOBAHHE.
OnuceIBaTh MOJMOKEHUS CHHTETUYECKOU TEOPHUH
sposornu (CTD) 1 0OBSICHITH €€ 3HAYCHHE TSI
OuoNIorUH.

MukposBoionus

PackpsIBaTh conep:kaHre TEPMUHOB U ITOHSATUN:
MUKPO3BOJIIOLUS, BUJ, KpUTEPUHU BUA,
apeaJt,oMyJIsIus, FTeHO(MOH ], MyTalluy, KOMOMHAIIH
IEHOB. XapaKTepu30BaTh BUJ KAK OCHOBHYIO
CUCTEMATUYECKYIO €IMHULLY U LIEIOCTHYIO
OMOJIOTHYECKYIO CUCTEMY.

bu6mmorexa [IOK
https://m.edsoo.ru/863e9cle

[Tommyssius xax
AJIeMEHTapHas euHUIA
BHJIa U DBOJIIOLNH.
JlaGoparopHas paboTa
Ne 1 «CpaBuenue
BUJIOB I10
MOP(OJIOTHUECKOMY
KPUTEPUIO»

JBroKy1ye cuiibl
(a1eMeHTapHbIE
(baxTOpBI) IBOIOLUT

Boiiensate kputepun Buga (Mophooruueckui,
(bU3HOTOTUYECKHH, OMOXUMUYECKUN, TCHETHYECKUH,
HKOJIOTMUECKUH, TeorpadudecKuii) U MPUMEHSATh
KPUTEPUU JJI ONTMCAHNS KOHKPETHBIX BUJIOB.
XapakTepu30BaTh NOMYJSLUIO KAK CTPYKTYPHYIO
€AMHUILY BUJIa U SBOJIIOLIUU.

OnuceIBaTh MOMYJIALNIO IO OCHOBHBIM MTOKA3aTelIsIM:
COCTaB, CTPYKTYpa.

PackpsIBaTh conep:kaHre TEPMUHOB U ITOHSATUN:
KOMOMHATUBHAs U3MEHUYMBOCTb, MyTAallUH,
MYTaLMOHHBIN MIPOLIECC, MOMYJIALIMOHHBIE BOJIHBI,
Ipeiid reHoB, N30MALMS, MUTpAalluU. XapaKTeprU30BaTh

bu6mmoreka [IOK
https://m.edso00.ru/863e99c6

bubmuoreka [JOK
https://m.edso0.ru/863e9da4
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EctectBeHHbIi 0TOOD U

aJIeMEHTapHbBIE (aKTOPHI IBOITIOIUU: MYTAI[HOHHBII
mpouecc, KOMOMHATHUBHAS U3MEHUYUBOCTD,
MOMYJISILIUOHHBIE BOJIHBI, Ipeii() reHoB, U30IAIHS,

MUTrpanus. YcTaHaB/IMBaTh IPUUUHHO "CIIEICTBEHHbIE
CBSI3U MEKIY MEXaHU3MOM M pe3yJIbTaTOM JeHCTBUSA
JBIDKYIIUX CHIT (3JIEMEHTAPHBIX (PaKTOPOB) SBOJIIOLINH.

PackpbIBaTh cozepkaHle TEPMUHOB U TIOHSATHIA:
€CTECTBEHHBIN 0TOOP, O0pbOa 3a CyIIeCTBOBAHHE.
OnuceIBaTh MEXaHU3M JIEHCTBHS €CTECTBEHHOTO
otbopa.

XapakTepu30BaTh (OPMBI €CTECTBEHHOTO 0TOOpa
(IBUXKYILIMH, CTAOMIU3UPYIOIINNA, TU3PYITUBHBIN) U

bubmuoreka [JOK

ero Gpopmsl . https://m.eds00.ru/863e9ed0

CPaBHMBATh UX MEXKIY COOOM.

Xapaktepu3oBaTh 00pb0Y 3a CYIIECTBOBAHUE U

CpaBHUBaTh €€ BU/IbI (MEXBHI0Basl, BHYTPUBUIOBAS,

00oprOa c HeOIaronpuATHBIMU (PAKTOpAMU BHEIITHEH

CpeIibl).

PackpsIBaTh conep:kaHre TEPMUHOB U ITOHSATUN:
Pe3ynbTarst

PUCTIOCOOTICHHOCTD, TIOKPOBUTEIILCTBEHHAS U
IBOJIOIIH:

npejocTeperaroiias OKkpacka, MaCKUpPOBKa,
IpUCIIOCOOTIEHHOCTh

BUA000pa3oBanue. ONKChIBaTh MEXaHU3M
OpPTraHU3MOB U B

BO3HUKHOBEHUS MPUCIIOCOOJIEHUH Y OpraHU3MOB.
BU000pa30BaHUeE.

JlaGoparopHas paboTa
Ne 2 «Onncanne
MPUCTIOCOOJIEHHOCTH
opranusma u eé
OTHOCHTEJIBEHOTO
XapakTepa»

BBISABIIATE O M300paXKEHUAM, HA KHUBBIX U
(UKCUPOBaHHBIX MpenapaTax MpUMEpHI
MPUCTIOCOOTIEHHOCTH PACTEHUM U KUBOTHBIX K
YCIIOBUSIM CpeJibl 0OUTaHus, T0Ka3bIBATh

OTHOCHTEJIbHYIO 11eJIECO00Pa3HOCTh MPUCTIOCOOTICHHHA.

XapakTepru3oBaTh CIOCOOBI U MEXAHU3MBI
BUJI000pa30BaHUs;, OMICHIBATh U CPABHUBATH

bu6mmoreka [JOK
https://m.edsoo.ru/863e9fde
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OCHOBHBIE (DOPMBI DKOJIOTHYECKOTO H
I'eorpaduyeckoro Bumo0o0pa3oBaHus.

Hanpasnenus u nytu
MaKpO3BOIIOIUU

PackpsIBaTh conep:kaHre TEPMUHOB U ITOHSATUM:
MaKpOIBOIIOIHS, PUIIOTEHE3, OMOIOTUICCKHIA
nporpecc u perpecc, apoMopho3, uauoaganTarms,
o011as gereHepanys, alanTHBHAS PaHaLds.
XapakTepu30BaTh (OPMBI IBOIONNU. BBISBIATH
apoMopdO3bl U UAMOANANTALNN Y PACTCHUHN U
YKUBOTHBIX.

CpaBHHMBaTh OMOJIOTUYECKUN TIPOTPECC U
Ouonornveckuii perpecc, apoMopdhos, HInoaganTaIuo
1 OONIYIO JIeTeHEPAIIHIO.

BBISIBIIATE B3aUMOCBSI3H MEXY TyTAMU H
HaNpaBJICHUSMH SBOJIIOLUH Y PACTEHUH W KHUBOTHBIX.

bubmuorexa [JOK
https://m.edsoo.ru/863e9cle

10

11

HeobOpartumocTs
HBOJIIOIUH

Hcropus xu3Hu Ha
3eMiie 1 METOIBI €€
W3y4YeHUs

I'umnoresnl
MPOUCXOKICHUS
’KA3HU Ha 3eMiie

BBISBIAT B3aMOCBA3M MEKAY IYyTSAMHU U HalpaBJICHUSIMU
9BOJIIOLIMU Y PACTEHUI U )KUBOTHBIX.

PackpbIBaTh CojiepKaHie TEPMUHOB U TIOHSTHIA
KpearnoHn3M, abMOoTeHe3, BUTATH3M, TAaHCIIEPMHUS,
01011033, KoarepBaThl, TPOOUOHTHI, CHMOHOTCHE3.
XapakTepru3oBaTh METO/IbI H3YUECHUST HCTOPHUECKOTO
npormIoro 3emin. I[lepeunciiaTh OCHOBHBIE STAITbI
XUMHUYECKON ¥ OHMOJIOrMUECKOM SBOJIIOLIHH.

N3narate copepkaHue runoTe3 U TEOpUn
BO3HUKHOBEHUS KHU3HU Ha 3emiie (KpealnoHu3Ma,
CaMOTIPOU3BOJILHOTO 3apPOXKACHUS (CIOHTAHHOTO),
naHcnepmuu, runote3sl PHK-mupa). OnuceiBats
skcnepuMeHTsl C. Mutepa u I'. FOpu o nonmydenuro
OPraHMYECKHUX BEIIECTB U3 HEOPTAaHUYECKHUX ITYyTEM
aOMOreHHOr0 CUHTE3A.

bubmuorexa [JOK
https://m.edsoo0.ru/863ea5a6



https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6

12

Pa3BuTHe *u3Hu Ha
3emJie 1o 3pam u
nepuogam

PackpsIBaTh conep;kaHue TEPMUHOB U IIOHATUI: JOH,
apa, mepuoa, apoMopdo3bl, HANOAIANITAIUNA. 3HATh
MOCJIE0BATEIbHOCTh YOHOB: KaTapXeu, apxeu,
MPOTEPO30H, haHepPO30ii; 3p: apXercKas,
MPOTEPO30MCKas, MaIe030MCKasl, ME3030MCKas,
KaifHO30MCKas; IepUOJI0B: KEMOPUICKUIA,
OPIOBUKCKHI, CHITYPUHCKUIA, TEBOHCKU,
KaMEHHOYTOJIbHBIN, IEPMCKHH, TPUACOBBIN, FOPCKUM,
MEJIOBO, ITaJICOrCHOBBIM 1 HEOICHOBBIM,
AHTPOIOT€HOBBIN.

bu6mmoreka [IOK
https://m.edsoo.ru/863eabbe
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OcCHOBHBIE 3TaNbI
SBOJIIOIUU

pPacTUTEIBLHOIO U
YKUBOTHOT'O MHUDA.

CoBpeMeHHas cuctema
OpPTaHUYECKOTO MHUpa

DBOJIIOLHUS UeI0BEKA
(anTpOMoOreHes)

XapakTepru3oBaTh OCHOBHBIEC COOBITHS B Pa3BUTHHU
OpPraHUYECKOr0o MHUpa IO 3paM U TepHoIaM
TeOJIOTUYECKON MCTOPUH; ITAIBI PAa3BUTHUS
PACTUTENBHOTO U )KUBOTHOT'O MUpa. BbIienuTh
rJIaBHBIE apoMOpP(hO3bl PACTCHUH U )KUBOTHBIX.
CpaBHUBaTh MEXy COO0OH IpecTaBUTENeH
CHUCTEMAaTUYECKHUX TPYII OPTaHU3MOB, BBISBIISITh
YepThl YCIOKHEHUS U TIPUCTIOCOOIEHHOCTH K
YCIIOBUSIM KU3HH.

PaCKpLIBaTB COJACPpKaHNEC TCPMUHOB U TOHSATHM:
CUCTCMATHUKA, UCKYCCTBCHHAs U €CTCCTBCHHAA
KJ'IaCCI/I(I)I/IKaI_II/IH, 6I/IHapHaH HOMCHKIJIaTypa, MIPUHIHAIL
HCPAPXUIHOCTH.

XapaKTepI/BOBaTB COBPCMCHHYIO CUCTCMY
OpTraHu4YeCKOro Mupa.

PackpbiBaTh conep:kanrie TEPMUHOB U MOHSATUI:
AHTPOIIOJIOT U, AaHTPOIIOT€HES, YEJIOBEK pa3yMHbIN
(Homo sapiens), mpsIMOXOKeHHE, BTOpasi CUTHAIIbHAS
cucTema.

bu6mmorexa [IOK
https://m.edsoo.ru/863ea8bc

bu6mmoreka [JOK
https://m.edsoo.ru/863ea48e

bubmuoreka [JOK
https://m.edsoo.ru/863eac2c



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

[lepeuncnars 3aa4u aHTPOOJIOTHH,
ATANbICTAHOBIICHUS M PA3BUTHS TIPEICTABICHUNA O
MIPOMCXOKICHUH YEIOBEKA.

N3narate ocHOBHBIE NTOJI0KeHUS Teopuun Y. JlapBuHa,
KPUTHYECKH OIICHUBATh HCHAYYHYIO HH(OPMAITUIO O
MIPOUCXOXKICHUH YETIOBEKA.

3HaTh CHCTEMaTUYECKOE MoJIokeHre Buga Homo
sapiens, MEPEYUCIATh €ro MOpP(OIOr0-aHATOMUYECKHE
MIPU3HAKU PA3HOTO YPOBHS (THII, KJIACC, OTPSA H JIp.).
YcranaBiuBaTh YEPTHI CXOJICTBA U PA3JIMUU YEJIOBEKA
1 )KUMBOTHBIX. OOBACHATH U OLIEHUBATEL 3HAYECHHUE
HAYYHBIX 3HAaHUU O MPOUCXOKJACHUU YeIIOBEKa AJIs
MMOHUMaHHUS MECTa U POJIM YEJIOBEKa B IIPUPOJIE.

16
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JBrKy1ne cuiibl

(axtopsr)
aHTpOIIOTeHe3a

OCHOBHBIE CTaIUU
SBOJIIOLIMU YEI0BEKA

YenoBeueckue pacel 1
MMPpUPOAHBIC aJlallTalluH
YCIO0BCKa

PackpsIBaTh conep:kaHre TEPMUHOB U ITOHSATUM:
(bakTopbl aHTPOIIOTeHe3a, IPYIIOBOE COTPYIHUYECTBO,
peub, opynuiiHas JesTeIbHOCTb, HOTUMOP(U3M.
XapakTepHu30BaTh ABUXKYIIHNE CHIIBI ((PaKTOpPbI)
AHTpOIIOTeHe3a: ONOJIOTHUECKUE U COLIUANIbHBIE,
CpaBHUBATh UX MEXy c000il.

PackpbIBaTh coaepxaHue TSPMUHOB U MOHSATHIL:
ABCTPAJIONHUTEK, YETOBEK YMEIIbIH, YEIOBEK
HPSIMOXOISIIHHN, HeaHepTalel], KpOMaHbOHell,
HEOJIMTHYECKasl PEBOJIFOLIHS, IEPBOOBITHOE HCKYCCTBO.
XapaKkTepr30BaTh U CPABHUBATH MEXKIY COOOIT OCHOBHEIE
CTa/INM 3BOJIOLMHN YEJIOBEKA: XPOHOJIOIHYECKUIT BO3PACT,
apeaJ pacpocTpaHeHus, 00bEM roJ0BHOIO Mo3ra, oopas
KU3HH M OpyJHs Tpy/a.

PackpbIBaTh cofep:kaHue TEPMUHOB U ITOHATUI:PaCHI,
pacoreHes, CoLUal- JapBUHU3M, PACU3M, METUCALIUS.
XapakTepru30BaTh U CPABHUBATH MIPEACTABUTENCH

bu6mmorexa [IOK
https://m.edsoo.ru/863ead44

bu6nmoreka [JOK
https://m.edsoo0.ru/863eaea?



https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
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20

21

Pe3epBHbIii ypoK.
O000I11IEHNE TT0 TEME
«Bo3HUKHOBEHME U
pa3BHUTHE KU3HU HA
3emiie»

DKoJiorus Kak HaykKa

Cpenpl oOuTaHus u
9KOJIOTUIECKUE
(bakTopbI

YEJIOBEYECKUX Pac, paCKpbIBAaTh IPUYUHBI U
MEXAHU3MBI PaCOreHe3a, IEPEUNCIIATh U IPUBOIUTH
IPUMEPBI IPUCIIOCOOIEHHOCTH YeJIOBEKa K YCIOBHSIM
cpefbl, IPUMEPBI IPUCIIOCOOUTENBHOIO 3HAYEHUS
PacoBBIX TPU3HAKOB.

Jloka3biBaTh eqMHCTBO BHa Homo sapiens, Hay4qHYIO
HECOCTOATEIBHOCTh PACOBBIX TEOPUH, UIEN
COLIMAJIBHOT'O TAPBUHMU3MA U PACU3MA.

PackpriBath conepkaHie TEPMHUHOB U TOHITHNA: DKOIIOTHS,
TMOJIeBbIE HAOIIOACHUS, SKCTIEPUMEHTHI, MOHUTOPHHT
OKpYKarolen cpeibl, MOACTUPOBAaHHUE, IKOJIOTHIECCKOS
MHPOBO33pEHHE.

[Tepeuncnars 3aJ1a4u 3KOJIOTHUH, €€ pa3/IeIibl UCBSI3U C
JIPYTHMU HayKaMH. XapaKTepH30BaTh METO b
AKOJIOTUYECKHUX UCCICTOBAHUN.

PackpsIBaTh conep:kaHre TEPMUHOB U ITOHATUI: cpea
oOuTaHus, SKoJIoru4Yeckre PakTopbl, OMOTOTHUECKHIA
ONTUMYM, OTPAaHUYUBAIOIINNA (JTMMUTHUPYIOIIUH)
dbaxTop.

XapakTepu30BaTh YCIOBUS Cpell OOUTaHUS
OpPraHU3MOB;

KJIacCU(UITUPOBATh M XapaKTEPU30BaATh
IKOJIOTHYECKHUE (PaKTOPHI: AOMOTHYECKHE,
OnoTuueckue u anTpornoreHHbie. OMUCHIBAThH IEUCTBUE
HKOJIOTHYECKUX (PaKTOPOBHA OPTaHU3MEI.

bu6mmoreka [JOK
https://m.edsoo.ru/863eafec



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

XapakTepu30BaTh 0COOCHHOCTH CTPOCHHUS U
KU3HENICATEIILHOCTH PACTEHUH U )KMBOTHBIX Pa3HBIX
cpen oouTaHusl.

22
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AOuoTuyeckue
baxTopsI.
JlaGopaTtopHnast pabora
No 3.
«Mopdornoruueckue
0COOCHHOCTH pacTeHUI
U3 Pa3HbIX MECT
oOUTAHUSY.

buoTtnueckue haxkTopsl

PackpsIBaTh conep:kaHre TEPMUHOB U ITOHSATUM:
abuotnueckue HakTopel, GOTOMEPHOIN3M,
OMOJIOTUYECKHUE PUTMBI.

AHaM3UpoBaTh IEHCTBHUE CBETA, TEMIIEPATYPHI,
BJIQKHOCTH Ha OPTaHU3MBbl U IPUBOJUTH IPUMEPHI
IPUCIIOCOOTIEHHOCTH OPTaHU3MOB.

[TpoBoauTH OMONOrUYECcKre HAOIIOACHUS U
0(OPMIISITH PE3YJILTATHI TPOBEIEHHBIX HAOIOICHHIHA.

PackpbIBaTh coziepkaHle TEPMUHOB U
HOHATUI:0noTHYeckue GakTopbl, XUIITHUYECTBO,
Hapa3uTU3M, KOHKYPEHIMs, MyTyaliu3M, CUMON03,
KOMMEHCAJIU3M, HaXJ1eOHMYECTBO, KBAPTUPAHCTBO,
aMEHCaJIN3M, HEUTPaIU3M.

XapakTepu3oBaTh OMOTHYECKHE (PAKTOPHI U
BU/IIB3aUMOOTHOILIEHUI MEXIy OpraHu3Mamu;
MPUBOJUTH IPUMEPHI B3AUMHOMN MPUCIIOCOOIEHHOCTH
opranu3MoB. CpaBHUBATh MEXy COOON BUbI
OMOTHYECKHMX B3aUMOJIEHCTBUI OpraHU3MOB.

bubmuorexa [JOK
https://m.edsoo.ru/863eb10e

bu6mmoreka [JOK
https://m.edso0.ru/863eb348
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DKOJIOTUYECKHUE
XapaKTEPUCTUKU
MONYJISLIHUH.

Coo0mrecTBa

PackpsIBaTh conep:kaHre TEPMUHOB U ITOHSATUN:
MONYJISILINSL, YUCIEHHOCTb, INIOTHOCTb, POKIAEMOCTB,
CMEPTHOCTb, IPUPOCT, MUTPALIHS, TUHAMHUKA
YUCJICHHOCTH IOIYJISLHH.

XapakTepru30BaTb OCHOBHBIE [TOKA3ATENN U
JKOJIOTUYECKYIO CTPYKTYPY IOIYJIALUN; ONUCHIBATh
MEXaHU3MBI PETYISIUN YUCICHHOCTHU MOMYJIALUN

PackpsIBaTh conepkaHre TEPMUHOB U MTOHSATUN:

bu6mmorexa [IOK



https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348

OpPTaHU3MOB —
OHOLIEHO3

OHOLIEH03, DKOCUCTEMA, OMOT€OIEHO3, BUILI-
JIOMUHAHTBI, SKOJIOTHUYECKAsl HUIIIA. XapaKTeprU30BaTh
OuoI11eHO3 (COOOIIECTBO), €T0 BUAOBYIO,
MIPOCTPAHCTBEHHYIO U TPOPUUECKYIO CTPYKTYPBI.
OOBSACHATH POJIb KOMIIOHEHTOB OMOIIEHO3a B
MOJJICPIKAaHUU €T0 CTPYKTYPHI M CYIIIECTBOBAHUS Ha
onpenenéuHoi repputopuu. OOBACHATH
OMOJIOTUYECKUN CMBICIT IPYCHOCTH MIIMCTOBOM
Mo3auku. CpaBHUBATh KOMITOHEHTBI OMOIIEHO30B, UX
BHJIOBYIO, TIPOCTPAHCTBEHHYIO M TPOPHUICCKYIO
CTPYKTYpBI, CBSI3U MEXKIY OpraHU3MaMHu.

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

26

DKOJIOTHYeCcKue
CUCTEMBI (3KOCUCTEMBI)

PackpsIBaTh conep:kaHre TEPMUHOB U ITOHSATUN:
IKOCUCTEMA, OMOTEOLIEHO3, TPOAYIICHTHI, KOHCYMEHTHI,
penyneHTsl, TpohuIecKre ypOBHHU, MMHUIIEBAsK IETb 1
CeTb, FKOJIOTMUECKUE MUPAMU/Ibl, OnomMacca,
IIPOAYKIIMSL, CYKLECCHSL.

bu6mmorexa [IOK
https://m.edsoo.ru/863eb46a

27

OcHOBHBIC TTOKa3aTeIN
9KOCHCTEMBIL.
DKOJIOTHYECKHUE
nupamusl. CBOMCTBA
skocucreM. Cykieccus

XapakTepu3oBaTh CBOMCTBA YKOCUCTEMBI (€€
CIIOCOOHOCTH K JJIUTEIBHOMY CaMOTIOIEPKAHHUIO,
OTHOCHUTEJIBHO 3aMKHYTBIN KPYTOBOPOT BEILECTB,
HEO0OXOMMOCTh MOTOKA YHeprun ). CpaBHUBATH
MacTOUIIHBIC U IETPUTHBIE MUIIEBHIC 1IEMH,
Tpouueckre ypoBHH IKOCUCTEMBI.

Paznuuare nupaMupl NPOAYKIIMH, TUPAMHUJIBI
YHCIEHHOCTH U MHPaMUIbl OMOMACCHI.

CocCTaBIIsITh eI U CETHU ITUTaHU. Hepe‘—II/ICHHTL
CBOICTBA AKOCUCTEM: YCTOMUHUBOCTh, CAMOPETYJISALIMSA,
pa3BuTHE (CYKIIECCHS).

OnuceiBaTh MEXAHU3M noaACpIKaHUA PAaBHOBECHSA B
JKOCUCTEMAX.

bu6mmoreka [JOK
https://m.edsoo.ru/863eb5fa



https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa

XapaKTepnsoBaTL CYKICCCHUH, BBIABIIATH IPUYIUHBI U
O6H_[I/Ie 3aKOHOMEPHOCTH CMCHBI DKOCHCTEM.

28

[Ipuponusie
HKOCHUCTEMBI

PackpsIBaTh conep:kaHre TEPMUHOB U ITOHSATUM:
BOJIHBIE YKOCHUCTEMBI, OMOT€OIIEHO3bI, (PUTOTLIAHKTOH,
300IUIaHKTOH, OeHTOC, Tymyc. [IpuBoauTh npumMepsl
IIPUPOJIHBIX SIKOCUCTEM CBOEM MecTHOCTU. CpaBHUBATH
HA3E€MHBIE U BOJHBIE DKOCUCTEMBI; OPraHU3MBI,
oOpasyroliye pa3Hble TpoGUIECKHE YPOBHHU.

29

30

AHTpOHOI‘eHHHe
3KOCHCTCMbI

buochepa —
riio0agpHas
SKOCUCTEMA 3eMIIH

PackpsIBaTh conep:kaHre TEPMUHOB U ITOHSATUN:
AHTPOIIOTE€HHAs SKOCHUCTEMA, arpO3KOCUCTEMA,
ypOo3KocucTema, buopaznoodpasue.
XapakTepu30BaTh arpo3KOCUCTEMBI U
ypOOIKOCUCTEMBI, 0COOCHHOCTH UX CYIIECTBOBAHHUS.
[TpuBOIUTH MpUMEPHI aHTPOTIOTEHHBIX 3KOCUCTEM
CBOEH MECTHOCTHU, OTHCHIBATh UX BUIOBOM COCTaB U
CTpyKTypy. CpaBHUBATh COCTaB U CTPYKTYPY
MPUPOIHBIX SKOCUCTEM U arpOdKOCUCTEM,
arpo’KOCUCTEM U YPOOIKOCUCTEM.

PackpriBath copeprkaHne TEPMUHOB U TIOHSATHH:
ouocdepa, KHUBOE BEUIECTBO, JMHAMHUECKOE
paBHOBECHE.

OuenuBats Bkian B. U. Bepnaackoro B co3manue
yaeHus o 6uocdepe. XapakTepu3zoBaTh COCTaB
ounocdepsl, GyHKIIUN KUBOTO BEIEeCTBa OMOChHEpHI U
ompeensTh (Ha KapTe) 00JIaCTH ero HauOOIBIIIETO
pacnpoctpaneHus. [[puBOAUTH TPUMEPHI MIPOSBICHUS
(byHKLNH )KUBOTO BellecTBa OMOChepHl,
OMOreoXMMHUYECKON AEATEIIbHOCTH YeTOBEKa.
[lepeuucnars ocobeHHOCTH OHOChephl Kak

bu6mmorexa [IOK
https://m.edsoo.ru/863ebb5e



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

[J100aJIbHOM 3KOCUCTEMBI 3EMIIH.

31

32

33

3aKOHOMEPHOCTH
CYIIIECTBOBAHHUS
ouocdepsl

YenoBeuecTBO B
ouocdepe 3emaun

CocymiecTBoBaHUE
MPUPOJIBI U
YeI0BeUeCTBa

PackpbIBaTh coepikaHHe TEPMUHOB U TIOHSITHIA:
IEJIOCTHOCTh OUOC(Ephl, KPYyrOBOPOT BEIECTB,
OMOTreOXMMHUYECKUE UKIIBI 3JIEMEHTOB, 30HAILHOCTD
ouocdepsl, OMOMBL.

OnwuceIBaTh KPYroBOPOT BELIECTB, OMOTCOXMMHYECKHE
IIMKJIBI @30Ta M yriiepoaa B ouocdepe.

OOBSACHATH MPUINHY 30HAIILHOCTH OHOC]EpHI.
[TepeuncisiTh U XapaKTepH30BaTh OCHOBHBIC OMOMBI
CyLIu 3eMJIH.

PackpsIBaTh conep:kaHre TEPMUHOB U ITOHSATUN:
AHTPONIOTEHHBIE U3MEHEHUS, DKOJIOTUYECKUI KpU3HC,
rJI00aTbHBIC TPOOJIEMBI.

XapakTepu3oBatb OuochepHyI0 poiib YelIOBEKa.
[TpuBOIUTE MpUMEPHI aHTPOIIOTEHHBIX U3MEHEHH B
ounocdepe.

OueHuBaTh NOCIEACTBUS 3arpsI3HEHUS BO3AYIIHOM,
BOJIHOM Cpe/ibl, U3BMEHEHUS KJIMMaTa, COKPALCHHS
O6ropazHo0Opa3usi.

®opMynupoBaTh COOCTBEHHYIO IO3UIUIO 110
OTHOILEHHIO K I100aIbHBIM U PErHOHATBHBIM
HKOJIOTUYECKUM MpolIeMaM, apryMEeHTHPOBATh CBOIO
TOYKY 3pEHHUS.

Ha3zpiBaTh NpUYMHBI NOSIBIIEHUS TPUPOTOOXPAHHOMN
ATHKH, PaCKphIBaTh 3HAUEHUE Mporpecca s
MIPEO0ICHHS IKOJIOTHUYECKOT0 KpU3HCa.

PackpeiBaTh conep:kaHne TEPMUHOB U TIOHATHUI:
paloHaIbHOE IPUPOIONOIb30BAHUE, YCTONYUBOE
pa3BUTHE, KOIBOIIOIUS. XapaKTepU30BaTh

bubmuoreka [JOK
https://m.edsoo.ru/863ebd16

bu6nmoreka [JOK
https://m.edsoo.ru/863ebale



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

paloHaIbHOE UCII0JIb30BaHNE IPUPOIHBIX PECYPCOB;
OCHOBHBIE IT0JIO’KEHUS] KOHLEMNIIUN YCTOHYUBOTO
pasBUTHSL.

PesepBHBIi ypOK.
O60011eHNE TEMBI

34 «Coo0riecTBa 1 1
9KOJIOTUIECKUE
CHCTEMBI»
OBILEE KOJIMYECTBO 34 KontponbsHbIx padot — 2
YACOB I10 [TPOT'PAMME [MpakTuueckux pador — 1.5







YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* buonorus. O6mas ouomnorus, 10 knace/ Cupornazos B.U., Aradonosa 1.b.,
3axaposa E.T., O6uiectBo ¢ orpaHM4eHHON OTBETCTBEHHOCTHIO «/[PODAY;
Axunonepnoe o6mectBo «M3narensctBo «lIpocBemenne

* buonorus. O6mas ouonorus, 11 kinacc/ Cupornazos B.U., Aradonosa 1.b.,
3axapoBa E.T., OG11iecTBO ¢ orpaHM4eHHON OTBETCTBEHHOCTHIO «IPODAY;

AKI_[I/IOHepHOG O6IHCCTBO «I/I?;,Z[aTeJIBCTBO «HpOCBGIHeHI/IG»

METOANYECKHUE MATEPHUAJIBI 1JISd YUUTEJISA

B.H. Mumaxkosa, 11.b. Aradonosa, B.1. CuBornazoB. MeToandeckoe nocooue
yueonuky U.b. Aragonosoii, B.. CuBornazosa buonorus. ba3oBbiii ypoBeHb,
10 kiacc.

B.H. Mumaxkosa, 1.b. AradonoBa, B.1. CuoriazoB. Merogudeckoe rmocooue x
yuebnuky 1.b. Aragonosoii, B.. CuBornazosa buosorus. ba3zoBsiii ypoBeHb,
11 knacc.

[Toypounsiit pazpadbotku buonorust 10-11 xnacc. B.B. [laceunuk, I'.I". [1IBeniosa,

T.M. Edpumona

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

UHTEPHET



https://edu.skysmart.ru/homework/new/615
https://resh.edu.ru/subject/5/10/

https://content.edsoo.ru/lab/subject/1/

https://foxford.ru/wiki/biologiya/razvitie-rastitelnogo-mira-na-zemle

https://www.yaklass.ru/
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