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COJAEPKXAHUE OBYUYEHUA
10 KITACC

Tema 1. buoJsiorus Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTMH C OOIIECTBEHHBIMHU, TEXHUYECKUMHU U
JIPYTUMHU €CTECTBEHHBIMM HayKaMu, (puiiocopueit, STUKON, 3CTETUKON U MPABOM.
Ponr Ouonoruu B (OpMUpPOBAaHMM COBPEMEHHOW HAay4YHOW KapTUHBI MUpA.
Cucrema OMOJIOTUYECKUX HAYK.

MeTopI MO3HAHUS KUBOM MPUPOABI (HAOIIOACHHE, SKCIIEPUMEHT, OMMCaHUE,
U3MepeHue, KiaacCU(pUKalMs, MOJAEIUpPOBaHUE, CTaTUCTHYecKas o00padoTka
JTAHHBIX ).

JdemMoHcTpanum:

[Toptpersr: Y. lapsun, I'. Menaens, H. K. Konbros, [Ix. Yorcon u ®@. Kpuk.

Tabmuibl 1 cxeMbl: «MeTOo bl TO3HAHUS JKUBOU TPUPOIBD.

JlaGopaTopHble U MpaKTHYECKHEe PadOThI:

[Ipaktuueckass padora Ne 1. «Vcnonb3oBaHWe pa3IUYHBIX METOAOB IPHU
U3YUYEHUU OMOJIOTUYECKUX O0BEKTOBY.

Tema 2. ’KuBble cucTeMbl U HX OPraHM3aLMS.

Kusblie cuctembl (OMOCUCTEMBI) Kak MpeAMET u3ydeHus: onongorun. Otandue
YKUBBIX CUCTEM OT HEOPTaHUYECKOU MPUPOIBI.

CpoiicTBa OMOCHCTEM U MX pa3HOO0Opa3ue. YpOBHU OpraHU3alMU OMOCHCTEM:
MOJIEKYJISIDHBIM, KJIETOYHBIM, TKAHEBBIM, OPraHU3MEHHBIH, MOMYJIALUOHHO-
BUJIOBOM, 9KOCHUCTEMHBIN (OMOTEOIICHOTUYECKHI ), OMOC(EPHBIH.

JdemoncTpanuu:

Tabnuubl u cxeMbl: «OCHOBHBIE TPU3HAKU >KU3HW», «YPOBHU OpraHU3alluu
YKUBOW IPUPOABD).

Oo6opynoBanue: moaenb MoJiekyibl JJHK.

Tema 3. XumMHu4ecKHil COCTAB H CTPOCHHE KJIETKH.

XHUMUYECKUIM COCTaB KIETKH. XUMHUYECKUE DJIEMEHTBI: MaKpO3JIEMEHTHI,
MHUKpPO3JIEMEHTBL. Bo/ia 1 MUHEpanbHbIE BEIIECTBA.

@OyHKIMU BOABI M MHUHEPAIBHBIX BelIlecTB B KieTke. llomnep:kanue
OCMOTHYECKOro OanaHca.

benku. CoctaB u cTpoeHre OenKOB. AMHUHOKHUCIOTBI — MOHOMEpPHI OEIKOB.
He3amenumble 1 3aMEHUMbIE aMUHOKHUCIOTHI. AMUHOKUCIIOTHBIA COCTaB. Y pOBHU
CTPYKTYphl ~O€JIKOBOM MOJIEKYyJbl (IIepBUYHAs, BTOpUYHAs, TpPETHYHAs U
YeTBepTUYHAsl CTPYKTypa). XHUMHUYECKHME CcBoHcTBa OenkoB. buonormueckue
byHKIIUM OETIKOB.



®depmentsl — Owuonormdyeckue Karanm3aTtopbl. CTpoenue (QepmeHTa:
aKTUBHBIM 1EHTp, cyOcTpaTHas cnenupuuHocTb. KodepmeHntsl. BuTamMuHbI.
OTnuuust GepMEHTOB OT HEOPTraHUYECKUX KAaTaIN3aTOPOB.

VYraeBoasl: MoHOcaxapuabl  (TJIIOKO3a, pubo3a ©  Je30KCUpud03a),
aucaxapujibl - (caxaposa, JaKTO3a) U ToJMcaxapuibl (Kpaxmall, TJIUKOIeH,
HesuToa03a). buonornueckue GyHKIUU yTIeBOIOB.

Jlununel: Tpurauuepuasl, Qochonunuasl, crepounsl. [ uApopUIBHO-
ruapodoOHble  cBoiicTBa. buomornueckue ¢Gynkumu aunuaoB. CpaBHeHHe
YTJIEBOJIOB, OEJIKOB Y JIMIUI0B KaK UCTOYHUKOB YHEPTUU.

HykneunoBesie xkucnotrsl: JHK u PHK. Hykineoruasl — MOHOMEpHI
HykJIenHOBbIX KucnoT. Ctpoenne u Qynkuuu JJHK. Ctpoenne u ¢pynkiuu PHK.
Buast PHK. AT®: ctpoenue u pyHKIINN.

[{utonorus — Hayka o kietke. Kiietounas teopus — mpuMep B3aMMOIEUCTBUS
ujei 1 pakToB B HAYYHOM MMO3HAHUH. MeTObl U3yUeHUs KIIETKH.

Knerka kak menoctHas >kuBasg cuctema. OOmMe TMNPU3HAKH KIETOK:
3aMKHYyTasi Hapy>kHas memOpana, monekyibsl JIHK kak renermyeckuil ammapar,
CHUCTEeMa CHHTe3a Oerka.

Tunel KJIETOK: JyKapuoTHueckas W mpokapuotruyeckas. OcoOeHHOCTH
CTpOEHHUs MpoKapuoTuueckor kietku. Kierounas crenka Oakrepuit. CTpoeHue
DYKApUOTUYECKOW KIIETKU. OCHOBHBIE OTJIWYUSA PACTUTEIBHOM, >XUBOTHOM U
IrpUOHON KIIETKH.

[IoBEpXHOCTHBIE CTPYKTYpbI KJIETOK — KJIETOYHAs CTEHKA, IIIMKOKAIUKC, UX
dbyukiuu. [nasmatnyeckas memOpana, e€ cBoiictBa u ¢pyHkiuu. [{uromnnasma u eé
opranounabl. OnHomeMOpaHHbie opraHouabl kieTku: IIIC, anmapar I'onbmxu,
au30CcOMBl.  [loyaBTOHOMHBIE OpPraHOWIBl KIIETKHM: MHUTOXOHIPHUH, ILJIACTHJBI.
[Tpoucxoxaenne MUTOXOHApUA W miacTua. Buasl muactua. HememOpanubie
OpraHOMWJbl KJETKH: PpHUOOCOMBI, KIETOUYHBIA LEHTP, LEHTPUOIH, PECHUYKH,
KryTUKA. OyHKIIMU OPraHOMI0B KIETKU. BKiItoueHus .

SAnpo — perynaropHslil neHTp kiaetku. CTpoeHue sapa: siaepHas 000104Ka,
KapHOoIUIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCIIOPT BELIECTB B KIIETKE.

JdemoncTpanuu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIBann, M. llneiinen, P. Bupxos, JIx.
Yorcon, @. Kpuk, M. Yuikunce, P. ®panximn, K. M. bap.

Juarpammel:  «PacripeneneHne XUMHUYECKUX OJJEMEHTOB B HEXKHMBOM
npupoze», «PacrpeneneHne XuMUIECKUX 3JIEMEHTOB B dKUBOU IIPUPOAEY.

Tabmuubl n cxembl: «llepuognyeckass TabiauIa XUMHUYECKUX DJIEMEHTOBY,
«CTpoeHure MoJIeKyJibl BOJIb», «bruocunTes 0enka», « CTpoeHue MoJIeKyJibl Oenkay,
«Ctpoenue ¢pepmentay, «Hyknennosbie kuciotel. JJHK», «Ctpoenne momnekybt



AT®», «CTpoeHne 3yKapuoTHYECKOW KIETKN», «CTpoeHue KXUBOTHOW KIETKW»,
«CTpoeHue pacTUTEIbHOM KIETKN», «CTpOEHHE MPOKAPUOTUYECKON KIETKU,
«CTtpoeHue sipa KIEeTKN», « Y TIeBOAbDY, «JIMIuabD.

O6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyJIOBaHUE MJi MPOBEACHHUS
HAOJIOICHUM, H3MEPEHHH, SKCIEPUMEHTOB, MHUKPOIpENnaparbl pPAaCTUTEIbHBIX,
KUBOTHBIX U OaKTEPUATBHBIX KIIETOK.

JlabopaTtopHble U NpakTHYecKHe PadoThI:

JlabopatopHas pabora Ne 1. «M3ydeHue KaTaIUTUYECKOW aKTUBHOCTU
dbepMeHTOB (Ha MpUMEpPE aMujIa3bl WU KaTalla3bl)y.

JlabopatopHas pabora Ne 2. «M3yueHue cCTpoeHUs KIETOK pPACTECHUI,
KUBOTHBIX W OaKTepHil MOJI MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIpenaparax U ux
OIHCAHUE.

Tema 4. ’KuznenesiTeJLHOCTL KJIETKH.

OOMeH BeIIeCTB, WU MeTa00Iu3M. ACCUMUIIALMS (TIIAaCTUYECKUIT OOMEH) U
JTUCCUMUJTISINSA (SHEPTeTUUECKHii OOMEH) — JIB€ CTOPOHBI €IMHOrO IIpoliecca
MeTabonm3ma. Ponb 3aKOHOB COXpaHEHHWS BEIIECTB W DHEPTUM B TMOHUMAaHUU
MeTabonu3ma.

Tumnbel oOMeHa BeliecTB: aBTOTPO(dHBIN U rerepoTpodHbIil. Ponbs dhepMeHTOB
B 0OMEHE BEIIECTB U MPEBPAILEHUN SYHEPTUU B KIIETKE.

®dotocunre3. CBetoBas u TemMHOBass (a3pl (orocunrTeza. Peakuun
doTtocunteza. DpdexTuBHOCTh PoTOCHHTE3a. 3HAUEHUE (HOTOCHHTE3A ISl JKU3HU
Ha 3emue. BiausiHue ycnoBuil cpeqibl Ha (POTOCHHTE3 U CIIOCOOBI MOBBILICHUS €TI0
MPOJYKTUBHOCTHU Y KYJIbTYPHBIX PACTCHUM.

XeMOoCHHTe3. XEeMOCUHTE3UpYIole OakTepuu. 3HaYEHUE XEMOCUHTE3a IS
KU3HH Ha 3eMIIe.

DHepreTruecknii oOMeH B KieTke. PaciierniieHue BemecTB, BBIJCICHHUE U
aKKyMYJUPOBAaHHE DSHEPrud B KJIETKE. OTalbl HSHEPreTUYECKOro oOMeHa.
['mukonu3. bpoxenue u ero Buibl. KuciopoaHoe OKHCIIEHHE, WU KIETOYHOE
JIbIXaHUE. OkucnuTenbHOE dbochopunupoBaHue. OddekTuBHOCTD
HHEPreTUYECKOro OOMeHa.

Peakiun martpuunoro cunre3a. [‘enernueckas wunpopmanus u JHK.
Peanuzanusi renernueckoil wHGoOpMaIlMU B KIETKE. ['@HETHYECKUM KOJ U €ro
cBoiictBa. Tpanckpunius — matpuuHblii cuate3 PHK. Tpancnsuus — 6nocunTes
Oenka. Ortambl TpaHchsanuu. KoawpoBanue aMuHOKUCTOT. Pombs pubocom B
OouocuHTe3e Oemka.

Hexnerounsle ¢hopmbl )Ku3HU — BUpYChl. cTopus oTkpeiTus Bupycos (/. U.
WBanoBckuit). OCOOEHHOCTH CTPOECHHMS M JKU3HEHHOTO LHKJIa BUPYCOB.
bakrepuodaru. bonesnu pacTteHuid, >XKMBOTHBIX M YEJIOBEKa, BbI3bIBAEMbIC
Bupycamu. Bupyc mmmynoneduuura yenoseka (BHUY) — Bo36ynutens CIIM/a.



OOpatHast ~ TpaHCKpuWIIUs, peBepraza u  uHTerpaza. lIpodwumakrrka
pacnpocTpaHEHUsI BUPYCHBIX 3a00JICBaHMIA.

JdemMoHcTpanuu:

[Toptpetsl: H. K. Konsuos, /. . MBanosckuii, K. A. Tumupsses.

Tabmuubl U cxembl: «Tunbel nutanusy, «Meradoauzm», «MUTOXOHAPUSD,
«OHepreTnyeckuii oOMen», «Xioportacty, «Dotocunres», «Ctpoenue JIHK,
«Ctpoenre u QPyHKIIMOHUpPOBaHUE TeHA», «CuHTE3 Oenkay, «['eHeTnaeckuit Komy,
«Bupycw», «bakrepuodarn», «CtpoeHue u xu3HeHHBIM 1k Bupyca CITN/la,
oaktepuodaray, «Permmukarus JJTHK».

Oo6opynoBanue: moxaenu-anmnkauuu «Yasoenue [IHK u Tpanckpumnuumsy,
«buocuntes 6enkay, «CTpoeHHe KISTKN», MOJeb cTpyKTypbl JTHK.

Tema S. PasmMHoOXKeHHe M HHAUBUAYAIbHOE Pa3BUTHE OPraHU3MOB.

KierouHblii 1IMKI, WM >KU3HEHHBIM 1Mk KieTku. MHTepdaza u MuUTO3.
[Ipoueccrl, mpoTekaromue B UHTepdaze. Perumkanusa — peakuus MaTPUYHOTO
cunteda JIHK. Ctpoenme xpomocom. XpOMOCOMHBIII HabOp — KapUOTHIL
JlumouaHeI W TAlUIOMIHBIA ~ XPOMOCOMHBIE  HAOOpBL.  XPOMATHIBI.
[{uTonoruuyeckue OCHOBBI PA3MHOKEHHSI M  WHIUBUAYAJIBHOTO  Pa3BUTHUSA
OpPraHU3MOB.

Henenue knetkn — muto3. Craguu mutosza. IIpoueccsl, nmpoucxonsime Ha
Pa3HbIX CTAAUIX MUTO3a. BHOJIOrMYECKU CMBICT MUTO3A.

[Iporpammupyemasi TuGesb KJIETKA — aroITo3.

dopMbI pa3MHOXKEHHSI OPraHU3MOB: Oecrioyioe U nosioBoe. Bunbl 6ecrnosnoro
Pa3MHOXKEHUA: [JIEJICHHE HAABOE, IIOYKOBAaHME OJHO- W MHOTIOKJIETOYHBIX,
cropooOpa3zoBaHue, BEreTaTUBHOE pa3MHOXeHue. VIcKyccTBEeHHOE KIIOHHMPOBAaHUE
OPTaHU3MOB, €r0 3HAYEHHUE JJISI CEJIEKIUU.

[TomoBoe pa3MHOKEHHE, €T0 OTINYHSI OT OECTIOJIOTO.

Meiio3. Craguu meio3a. IIpomecchl, MpoOUCXOSIIME HA CTaausIX Meno3a.
[ToBenenne xpomocoM B MeHo3e. KpoccuHrorep. bBHOJIOTMYECKUI CMBICT H
3HA4YEHUE MEHo03a.

["ameTorenes — mporecc 0OOpa3oBaHUsS TMOJOBBIX KJIETOK Yy IKUBOTHBIX.
[TonoBbie >xene3pl: ceMeHHUKUA W sudHUKHA. OOpa3oBaHWE W Pa3BUTHE IOJIOBBIX
KJIETOK — TaMmeT (CrepMaro30ui, SIMIEKIeTKa) — CHepMaToreHe3 M OBOIEHES.
Oco0eHHOCTH CTpOEHUSI SAMIIEKIETOK W crepMaro3ouaoB. OIioJ0oTBOpEHUE.
[Taprenorenes.

WunuBunyanpHOoe pa3BuThHe (OHTOTEHE3). OMOpPHOHAIBHOE  Pa3BUTHE
(amOpuorenes). DTanbl SMOPUOHAIBHOTO PA3BUTHSL Y TMO3BOHOYHBIX JKUBOTHBIX:
npobienue, ractpysiius, opraHorene3. IloctamOpuonanbHOEe pazButhe. TuIbI
NOCTAIMOPHUOHAIBHOTO PAa3BUTHS: MpsMoe, Hempsimoe (JIMYMHOYHOE). BrnusHue



Cpelbl Ha pa3BUTHUE OPraHU3MOB, (PAKTOPBI, CIOCOOHBIE BBHI3BIBATH BPOXKIEHHBIC
YPOJICTBa.

Poct n pasButue pacteHuil. OHTOreHe3 IBETKOBOTO PACTEHHS: CTPOCHHUE
CEMEHH, CTaJNU Pa3BUTHSI.

JdemoHncTpanuu:

Tabmumpt 1 cxembl: «DOpMbl pa3MHOXKEHUS OpPraHU3MOBY», «JIBoitHOE
OIUIOAOTBOPEHUE y UBETKOBBIX pacTeHuil», «BererarnBHoe pa3MHOKEHUE
pacteHui», «Jlenenne xknetku Oaktepuit», «CTpOEHHE TMOJOBBIX KIETOKY,
«Ctpoenne xpomocoMbl», «Knerounsrii mukim», «Pernmukamus JHK», «Mutos»,
«Menos», «IIpsimoe u HenpsaMoe pa3BUTHEY, «I aMETOTeHE3 Yy MIIEKOIUTAIOIIUX U
YeJnoBeKay, « OCHOBHBIE CTaIMA OHTOTE€HE3A.

ObopynoBanue: MHKPOCKOII, MUKpOIpenapaThbl «CriepMaTo301,1bl
MJIEKOIIUTAIOLIETO», «SHIIEKIeTKa MIIEKONMUTAOWEro», «KapnoknHes B KieTKax
KOpEelIKa JIyKa», MarHuTHAas MOJEJb-alUInKauus «/leaeHue KIeTKu», MOJEIb
JHK, monens Metada3Hoi XpOMOCOMBI.

JlabopaTtopHble U NpakTHYecKHe padoThI:

Jlabopatopuas pabora Ne 3. «HaOmromenwe MHTO3a B KIIETKaX KOHYHMKA
KOpEIIKa JIyKa Ha TOTOBBIX MUKPOITPENapaTax».

JlabopaTtopHas pabora Ne 4. «/3ydeHuwe cTpoeHHS TOJIOBBIX KIJIETOK Ha
TOTOBBIX MUKpOIIpEnapaTaxy.

Tema 6. HacjiecTBEHHOCTh U M3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun renetuku. Mlctopus pazButus reHeTuku. Poibs nuronoruu
U OMOpPUOJIOTUU B CTAaHOBJICHHM Te€HETUKH. Bkiaa poccuiickux u 3apyOeiKHBIX
y4€HBIX B pa3BUTUE TEHETUKU. MeToapl TeHeTUKU (THOpUI0JIOTHUYECKH,
LIUTOT€HETUYECKUIM, MOJEKYJISIPHO-TeHEeTUYECKUi1). (OCHOBHBIE TI'€HETUYECKUE
NOHATHUS. | 'eHeTnyecKasi CHUMBOJIMKA, HCIIOJIb3yEMas B CXEMax CKpEIIMBaHUM.

3aKOHOMEpPHOCTH HAacJIeI0BaHUsl MPU3HAKOB, YCTaHOBIICHHbIE I'. Menaenem.
MonorubpuaHoe CKpellMBaHue. 3aKOH €JAMHO0Opa3usi TUOpUIIOB TEPBOTO
nokosieHus. IlpaBwiio JOMHHMpOBaHMs. 3aKOH pacCUICIUIEHHS [PU3HAKOB.
['unoresa ynctoTsl rameT. [1oHOE 1 HEMOIHOE JOMUHUPOBAHHUE.

JurubpugHoe  CKpeliMBaHME. 3aKOH  HE3aBUCHUMOTO  HACJIEJOBAHMS
npu3HakoB.  LluToreHeTnueckue - OCHOBBI ~ JUTHOPUIHOTO  CKPEIIMBAHUS.
AHanm3upytolee ckpeupanue. Menonp30BaHne aHATU3UPYIOLUIETO CKPEIMBAHUS
JUTSI OTIPEICIICHUSI TEHOTHIA OCOOH.

CueruieHHoe HacienoBaHue npusHakoB. PabGora T. Moprana 1o
CLEIUICHHOMY HACJIEOBAHHIO T€HOB. HapyIieHue cuerieHns: TeHOB B PE3YJIbTaTe
KPOCCHHI'OBEpA.

XpoMOCOMHas TEOPUS HACIIEICTBEHHOCTH. | €eHETUUECKHE KAPTHI.



['enetuka mosia. XpoMOCOMHOE ONpeAesieHUE Moyia. AyTOCOMBI U TMOJOBBIC
XpoMocoMbl. ['oMoramerHeie W rereporaMeTHble opraHus3Mbl. HacnegoBanue
MIPU3HAKOB, CLIEMJIEHHBIX C MOJIOM.

N3mMeHunBOCTh. BHIbl ”3BMEHUMBOCTHU: HEHACJIEICTBEHHAS U HACJIEICTBEHHAS.
Ponp  cpempl B HEHACIENCTBEHHOM  HM3MEHUMBOCTH.  XapaKTEPUCTUKA
MOIM(DUKAIIMOHHOW U3MEHUYUBOCTH. BaprallMoHHbIN psifl M BapHallMOHHAs KPUBas.
Hopma peakuuu mpusHaka. KoJIM4eCTBEHHBIE M KAYECTBEHHBIEC IPU3HAKU U UX
HOpMa peakiuu. CBoiicTBa MOAUPUKALIMOHHON U3MEHYUBOCTH.

HacneactBeHHasi, wiM TeHOTHUIMYECKas, W3MeHUYMBOCTh. KomOuHaTHBHas
W3MEHYUBOCTh. Melo3 W TMOJIOBOM MpolecC — OCHOBAa KOMOMHATHUBHOMU
U3MEeHUYMBOCTA. MyTarmoHHasi "3MeHUIUBOCTh. Kimaccudukanus MmyTamuii: TeHHBIC,
XpOMOCOMHBIE, TeHOMHBIE. YacToTa U MPUYMHBI MyTaluii. MyTareHHbie (aKTOpHI.
3aKOH TOMOJIOTMYECKHUX PSAJIOB B HACJIeACTBEHHOM n3MeHunBoctu H. 1. BaBuiona.

BHesinepHas HaclieICTBEHHOCTh U U3MEHYUBOCTb.

['enetuka 4yenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOAbl T€HETUKU
YeJIOBEKA: T€HEAIOrHYSCKUM, OJIM3HEI[OBEIN, [IMTOT€HETHUCCKHUM, OMOXUMHYECKHIA,
MOJIEKYJISIPHO-T€HETUYECKHM. CoBpemeHHOE ONpPEAEIEHNE TEHOTHUIIA!
MIOJJTHOTEHOMHOE CEKBEHUPOBAHUE, T'€HOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[111P-ananu3a. HacneacTtBenHbie 3a0ojieBaHUs 4YeJIOBEKa: TI'€HHBIC OOJIC3HH,
OOJIe3HN C HACJIEACTBEHHOW MPEAPaCIOIOKEHHOCTHIO, XPOMOCOMHBIE OOJIE3HHU.
Comarnueckue | TeHepaTuBHbIe MyTaluu. CTBOJOBbIE KIETKU. J3HAYEHUE
MEIMLIMHCKOW TEHETUKHM B NPEAOTBPAlICHUM M JICYEHUH TE€HETUYECKHUX
3a00s1€BaHUH YellOBEKa.

JdemoncTpanuu:

[Toptpetsl: I'. Mennens, T. Mopran, I'. ne ®pu3, C. C. YerBepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBuinos.

Tabmuubt  u  cxembl:  «MOHOTHUOpPUAHOE  CKpEIIMBAHHME UM €ro
LUTOIE€HETUYECKAas: OCHOBa», «3aKOH pACIICIUIEHUS W €ro LHUTOT€HETHYeCKas
OCHOBa», «3aKOH  YHCTOTHI  TameT», «JlurmOpuaHOe  CKpeIIMBaHUEY,
«uTonornueckue OCHOBBI TUTHOPUTHOTO CKpELLUBAHUAY, «Meiio3y,
«B3auMonencTBue ajueNbHBIX T'E€HOB», «l'€HeTM4eckne KapTbl pPacTEHUU,
KUBOTHBIX W 4EJIOBEKa», «['eHeTmka mona», «3aKOHOMEPHOCTH HACIEHOBaHUS,
CUEIUIEHHOTO ¢ mojom», «Kapuotumsl dYenoBeka © KUBOTHBIX», «Buasl
U3MEHUYMBOCTH», «MoaudukanroHHas W3MEHYHBOCTH», «HacmemoBanue pesyc-
daktopay, «I'eHeTuKa rpynn KpoBu», « MyTallMOHHAS U3MEHYHBOCTH.

O6opynoBanue: MoAENU-ANIIIUKAIMK <« MOHOTHOPUIHOE CKpELIMBAHUEY,
«HenonHoe nmoMuHHMpoBaHue», «JuruOpuaHoe ckpemuBaHue», «llepekpécr
XpOMOCOM», MHKPOCKOIl MU MHKporpenapaT «Jlpo3zodpuna» (Hopma, MyTauuu
(GhOopMBI KPBUTBEB M OKPACKH Telia), Tepoapuii «['opox moceBHOI.



JlabopaTtopHblie U NpakTHYecKHe PadoThI:

JlabopaTtopHas pabora Ne 5. «/3ydyeHue pe3yiabTaTOB MOHOTHOPUIHOTO U
TUTUOPUIHOTO CKPEUIUBAHUS Y JP030( Uikl HAa TOTOBBIX MUKPOIIpENnapaTax».

JlabopaTtopHas pabora Ne 6. «M3ydyenne MoaupUKaIMOHHOW U3MEHUYUBOCTH,
MIOCTPOCHUE BAPUALIMOHHOTO Psiia U BAPUALIMOHHON KPUBO.

JlaGopatopHas padota Ne 7. «Ananu3 MmyTanuil y apo30(uisl Ha TOTOBBIX
MUKpOIpenaparax».

[Ipaktuueckass pabora Ne 2. «CocTaBieHHME U aHAIU3 POAOCIOBHBIX
YEJIOBEKA.

Tema 7. Cenexknusi opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenekuus Kak HayKa W MPOUECC. 3apOKICHHUE CEJNEKIUH U JIOMECTUKAIIMS.
Yuyenue H. UW. BaBumoBa 0 T1eHTpaXx TMPOUCXOXKIACHUS U MHOT00Opasus
KYJbTYPHBIX pacTeHUM. LIEHTpBhI MPOMCXOXKIAEHUS JOMAIIHUX XKUBOTHBIX. CoOpT,
OpOJ1a, ITAMM.

CoBpeMeHHbIE METOMIbI celeKIuu. MaccoBbli M1 HHAUBUAYAJIbHBIA OTOOPHI B
CEJEKUMH PACTEHHA U JKUBOTHBIX. BJIM3KOPOJCTBEHHOE CKpEUIMBAaHUE —
uHOpuanHr. Yuctas nuHusa. CKpellMBaHHWE YMCTHIX JHMHHUNA. ['ereposuc, win
rubpuaHas cwia. HepoacTtBeHHoe ckpemuBaHue — ayTOpuauHr. OTnanéHHas
rubpuauzanusi U e€ ycnexu. VICKycCTBeHHbIH MyTareHe3 U IOJy4YeHHUe
NOJIATUTONIOB. JIOCTHKEHNS CENEKIIMH PACTEHUH, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buorexHosoruss Kak oTpacib NMPOU3BOJACTBA. ['€HHAas WHXKEHEpHs. OTarbl
coznanus pexkoMOuHanTHOM JIHK wu TpancreHHsix opranusmoB. KierouyHas
uHxeHepus. Kiietounble KyJbTypbl. MUKPOKJIOHAIIBHOE PAa3MHOKEHHE PACTECHUM.
KiioHHpOBaHME BHICOKOITPOLYKTUBHBIX CENBCKOXO3SIICTBEHHBIX OPTaHU3MOB.

JlemoHcTpanuu:

[Toptpersr: H. M. BaBunos, . B. Muuypun, I'. JI. Kapneuenko, M. @.
MBaHOB.

Tabmuubl 1 cxembl: KapTa «LIeHTpbl NMPOMCXOXKACHUS M MHOTro0o0pas3us
KYJbTYPHBIX pacTteHuin», «[lopoabl JoMamHuX )KUBOTHBIX», «CopTa KyJIbTYpPHBIX
pacteHuiy, «Otnanéanas rudpunuzaiusy, «Padboter akanemuka M. @. MBanosay,
«[lomumnongus», «OO0BeKThl OuoTexHoMOTUNM», «KileTouHble KyJNbTypbl U
KJIOHHpPOBaHKE», « KOHCTpyHpOBaHHE U IEPEHOC T€HOB, XPOMOCOM).

O6opynoBaHue: MyJISIKH TIO0B U KOPHEIIJION0B JUKUX (POPM U KYJIBTYPHBIX
COpTOB pacTeHuit, repoapuit «CelbCKOX035HCTBEHHBIE PACTEHUS.

JlabopaTtopHble U NpakTHYecKHe padoThI:

Okckypenust «OCHOBHBIE METOABI U JOCTHUKEHHUS CEJIEKUWA PACTCHUU H
YKUBOTHBIX (Ha CEJIEKI[UOHHYO CTaHILIUIO, IJIEMEHHYIO bepmy,
COPTOUCHBITATENIbHBI ~ y4acTOK, B TEIUIMYHOE XO35UCTBO, J1abOpaTopuio
arpOyHHBEPCHUTETA UM HAYYHOT'O LEHTPA)».



11 KITACC

Tema 1. JBorOMOHHAsT OHOJIOTHA.

[IpeanocbuUIKM BO3HUKHOBEHHUS 3BOJIIOLIMOHHOM TEOPUU. OBOJIOLUOHHAS
Teopusi U €€ MecTo B OMONOruH. BrusiHue 3BOJIOIMUMOHHON TEOpUM HA pa3BUTHE
OMOJIOTHH U APYTUX HAYK.

CBuzerensctBa  3BoMONUU. [lameoHTONIOrMYECKHE: ITOCIIEN0BATEIbHOCTD
NOSIBJICHUS BHUJOB B HaAJCOHTOJIOIMYECKOM JIETOMMCH, MEPEXOAHBIE (POPMBI.
buoreorpaguyeckue: cxoacTso U paznuuue (payH U Gaop MaTEPUKOB U OCTPOBOB.

OMOpUONOrHUecKue: CXOACTBA W pa3inuvs SMOPHOHOB pa3HBIX BHUOB
N03BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKHE: TOMOJOTUYHBIE, AHAJOTWYHbBIE,
pYyJIMMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJIEKYISPHO-OMOXUMUYECKUE: CXOJICTBO
MEXAHU3MOB HACJEICTBEHHOCTH M OCHOBHBIX META0OJIMYECKUX IyTEH y BCeX
OpPraHU3MOB.

OpomounoHHas Tteopuss Y. JlapBuna. Ilpeanocbuikyn BO3HUKHOBEHHS
napBUHM3MA. J[BWDKyIIHME CHUIIBI 3BOJIONUU BUAOB 1o JlapBuHy (M30BITOYHOE
Pa3MHOXKEHHUE IIPU OIPAaHUYEHHOCTH PECYPCOB, HEONpEAEIEHHAs W3MEHYUBOCT,
O0opb0a 3a CyIIeCcTBOBaHKE, €CTECTBEHHBIN 0TOOD).

Cunrernueckas teopus 3Bosroruu (CTI) U €€ OCHOBHBIE MOJIOKEHHUS.

Mukposontonus. [Tonynsiuusa kak equHUILA BUAA U 3BOJIIOLIMH.

JBroxyuie cuibl ((akTopbl) SBONIOIUM BUAOB B IpHpoje. MyTalMOHHBIHI
OpoLecC W KOMOMHATHBHAs W3MEHUYMBOCTb. llomynsnnoHHBIE BOJHBI U Apeid
re”oB. M3oisnus u Murpanus.

EctectBennblii oTOOp — HampaBistonmii  (aktop 3Bomonud. DPopMbI
€CTECTBEHHOTO 0TOOpA.

[Tprcnoco0aeHHOCT OpraHU3MOB Kak pe3ynbTar 3Boitonuu. llpumepsr
IPUCIIOCOOIEHUN y OpraHu3MoB. ApoMop(03bl U UANOAJANTALINH.

Bun wu BumooOpazoBanue. Kpurepun Buga. OcHOBHbIE  (GOPMBI
BUJI000pa3oBaHus: reorpaduyeckoe, IKOJIOTrHIECKOE.

MaxkposBomtorusi.  Dopmbl  3BomonMU:  (QUIETHYECKAs, JUBEpreHTHas,
KOHBEPreHTHasl, napajenbHas. HeoOpaTuMoCTh 3BOIOLUY.

[IpoucxoxaeHne OT HeCleNMAIN3UPOBAaHHBIX NpelnkoB. lIporpeccupyromas
criequanu3anys. AJanTUBHAS pagualysl.

JdemMoHcTpanum:

[Toptpetsl: K. Jlunnueit, XK. b. Jlamapk, Y. Hapsun, B. O. KoBanesckuii, K.
M. Bbap, DO. I'ekkens, @. Mrouiep, A. H. CeBepios.

Tabnuups! 1 cxemsl: «Pa3BUTHE OpraHMYECKOro Mupa Ha 3emiiey», «3apoIbIIIn
MO3BOHOYHBIX  JKUBOTHBIX»,  «ApxeonTepukc», «Dopmbl  OOpbObI 32
cyliecTBoBaHue», «EctecTBeHHBIM 0TOOpY», «MHOroo0Opasne COpTOB paCTEHUI,
«MHorooOpa3ue  MopoJ  KUBOTHBIX, «Ilomynsiuum, «MyTtaunoHHas



U3MEHYHMBOCTE», «Apomopdo3by, «Umnoamantammm», «OO0mmas aereHepanus,
«/IBmkymme cunsl dBosonum», «Kapra-cxema wapmpyrta nyrtemectsus Y.
Hapsuna», «boppba 3a cymiecTBoBaHue», «lIpHCIOCOOIEHHOCT, OPTAaHU3MOBY,
«I"eorpaduueckoe BU000pa30BaHUE», « IKOJIOTHYECKOE BUAO0OPAZOBAHUEY.

O6opynoBaHue: KOJUIEKIIMS HACEKOMBIX C PA3JIUYHBIMU THUIIAMH OKpPACKH,
HaOOp IUIOMOB U CeMsiH, KoJutekiusi «[IpuMepsl 3aluTHBIX MPUCTIOCOOJIECHUN Y
KUBOTHBIX», MOJEb «OCHOBHBIC HAIPABICHUS JBOJIIOIUNY, 00BEMHAS MOJCIb
«CTpoeHue roJIoBHOr0 MO3ra O3BOHOYHBIX).

buoreorpapuyeckas kapra wmupa, KojuleKuus «DopMbl COXPaHHOCTH
VUCKOMAEMbIX JKMBOTHBIX M pacTeHui», wmonaenb anmukanus «llepexpécr
XpoOMOCOM», BiaxHble npenapatbl «Pa3Butue Hacekomoro», «Pa3Butue
JATYIIKW», MUKponpenapat «Jlpo3odunay (Hopma, MmyTaruu GOpMBI KPbUILEB U
OKpacKH Tena).

JlaGopaTopHble U MpaKTHYECKHEe PadOThI:

Jlabopatopuas padota Ne 1. «CpaBHeHue BHUIOB MO MOP(OJIOTHIECCKOMY
KPUTEPUIO».

JlabopaTtopHas padota Ne 2. «Onucanue mpuUCIIOCOOIEHHOCTH OpPTaHU3Ma U
€€ OTHOCUTEIBHOTO XapaKTepay.

Tema 2. Bo3HuKHOBEeHMEe U Pa3BUTHE *KU3HU HA 3emuie.

JloHay4dHbIE TIPEICTABICHHUS O 3apOXKACHWUM XKWU3HU. HaydHble TUIIOTE3bI
BO3HMKHOBEHHUSI JKM3HM Ha 3emiie: a0uoreHes M NaHCHepMusA. XHUMHYECKas
HBOMIOIMSI. AOHMOTEHHBIM CHUHTE3 OpPraHUYECKHUX BEIIECTB W3 HEOPraHUYECKHX.
DKCIEPUMEHTAIBHOE MOATBEPKIACHUE XUMUYECKON IBOMOLNH. HavanpHbIe 3Tanbl
ouosiorndyeckor sposoruu. ['unoreza PHK-mupa. ®opmupoBanue MeMOpaHHBIX
CTPYKTYpP M BO3HUKHOBEHUE MPOTOKIETKHU. llepBble KIETKH M HMX 3BOJIIOIUSA.
@opMUPOBAaHUE OCHOBHBIX I'PYMI AKUBBIX OPTaHU3MOB.

Pa3Butue xu3Hu Ha 3emuie 1o 3pam U nepuomaM. Karapxein. Apxeiickas u
npoTepo3oiickas dpbl. Ilameosoiickas 3pa W €€ TEpuoAbl: KEeMOPHUICKUM,
OPJAOBUKCKUU, CHIIyPUUCKHM, IEBOHCKNM, KAMEHHOYTOJIbHBIN, IEPMCKHHM.

Meso301icKas 3pa U €€ nepruoabl: TPUACOBBIN, FOPCKNN, MEJIOBOU.

KaliHo3omckas 3pa W €€ mnOepuoApl: MNaJCOrC€HOBBIA, HEOTCHOBBIM,
AHTPOIIOTE€HOBBIM.

XapakTepucTKa KJIMMaTa U Te0JOTHYECKUX MpoueccoB. OCHOBHBIE 3Tallbl
ABOJIIOIIMU PACTUTEIBHOTO W KHBOTHOTO MHUpa. ApoMopdo3bl y pacTeHUW u
*KUBOTHBIX. [l0osiBIIEHHE, pacliBET U BBIMUPAHKE TPYIII KUBBIX OPraHU3MOB.

CucreMa OpPraHMYEeCKOTO MHpa KaK OTpakeHHE H3BONOUUHA. (OCHOBHBIE
CHUCTEMAaTUYECKHUE TPYIIIbI OPraHU3MOB.



OBOJIOLHS Ye0BEKa. AHTPONOJIOTHs KaKk Hayka. PazButue npeacraBieHui o
IPOUCXOXKJIEHUH 4YeJIoBeKa. MeToapl HM3ydeHMsl aHTpororeHe3a. CXoicTBa H
pa3nuyMs 4eJ0BEKA U KUBOTHBIX. CHCTEMATHUECKOE MOJIOKEHUE YETIOBEKA.

JBwxkymme  cuibl  (pakrtopsl) — aHTpomnoreHe3a.  HacneactBeHHas
U3MEHUYMBOCTh UM  €CTECTBEHHBIM 0TOOp. OOmecTBEeHHBIM 00pa3 KU3HH,
U3rOTOBIICHHE OPYIUH TPyJa, MBILLIIEHUE, PEYb.

OCHOBHBIE CTaJIMM U BETBH 3BOJIOLMH YEJIOBEKA: aBCTPAJIONUTEKH, UenoBek
yMmenbiid, YenoBek mnpsaMoxonsuuyi, YenoBek HEaHACPTAIbCKUM, YenoBek
pasyMHbIii. Haxoiku uCKoIaeMblX OCTaTKOB, BpeMs CYIIECTBOBaHMS, 00JacThb
pacrnpoctpaHeHus, 00bEM roJIOBHOTO MO3ra, 00pa3 >KU3HU, OPYIUSL.

YenoBeueckne packl. OCHOBHbIE  OOJbIIME  pachl:  €BPONECOUTHAS
(eBpasmiickasi),  HErpo-aBCTpajioujHas  (PKBATOpUAJbHAs),  MOHTOJOUIHAS
(a3uarcko-amepukaHnckasi).  UepTbl  NPUCHOCOOJIEHHOCTH  MpEeJCTaBUTENEH
YEJIOBEYECKUX Pac K YCJIOBHUSM CYIIECTBOBaHHWs. EIMHCTBO 4YEIIOBEUECKUX pac.
Kputuka pacusma.

JdemMoHcTpanum:

[Toptpetrsr: ®@. Penu, JI. Ilactep, A. U. Onapun, C. Mumiep, I'. FOpu, Y.
JapBuH.

Tabmuubl u cxembl: «Bo3HukHOBeHHe CoOJIHEUHOM cucTeMbl», «Pa3BuTHe
OopraHnueckoro wmupa», «PacturenbHas KieTka», <« KUBOTHas  KIIETKay,
«IIpokapuoTnueckass kietka», «CoOBpeMEHHass CHUCTEMa OPraHUYECKOIOo MHUPAY,
«CpaBHEHHE AHATOMUYECKHX YEPT CTPOCHHUS 4YEJIOBEKAa M YeJIOBEKOOOPA3HBIX
00e3psin», «OCHOBHBIE MecTa MaJCOHTOJOTMYECKUX HAXOJOK  IMPEIKOB
COBPEMEHHOI'O YEJIOBEKa», «/lpeBHenmme moam», «JpesHue moan», «llepsbie
COBPEMEHHBIE JIIOIN», «HeToBeYeCKHE pachy.

O6opynoBanue:  mymsiku  «lIpoucxoxaenue  demoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONA, HEaHJEPTalblla, KPOMAHBOHIIA), CIICTIKH WIIU
U300pKEHUSI KAMEHHBIX OpYJIUd MNEepBOOBITHOTO YeNOBEKa (KaMHHU-YOIIEPHI,
pyOuna, ckpebia), TEOXpOHOJOTHYEcKass Ta0numa, KoJuiekiusa «Dopmbl
COXPAaHHOCTH MCKOMAEMBbIX KUBOTHBIX U PACTEHUI».

JlabopaTopHble U NpakTHYecKHe PadoThI:

[Ipaktuueckast padota Ne 1. «M3yueHue MCKOMAaeMbIX OCTATKOB PacTeHUU U
YKUBOTHBIX B KOJUIEKLIUSX).

OKCKypcHsl «IBOJIOLKS OPraHMYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
HAy4YHbIN WIM KpaeBeAUYECKUN My3€el).

Tema 3. Opranu3mMbl 4 OKpPY:KawInas cpeaa.

DKOoJOorus KaK HayKa. 3ajauu U pa3aesbl SKOJOTUH. MeToabl SIKOJIOTHYECKUX
UCCIIEN0BAaHUM. DKOJIOTUUYECKOE MUPOBO33PEHNE COBPEMEHHOT'O YEJIOBEKA.



Cpenbl oOuTaHUs OpPraHU3MOB: BOJHAs, HAa3€MHO-BO3JYyIIHAs, MOYBEHHA,
BHYTpHUOpPraHU3MEHHasI.

Okonoruueckue ¢akropel. Kraccuduxamumss skonornyeckux (HakTopos:
abnoTtnyeckre, OWOTHUYECKHME U aHTPOINOreHHble. JIeHCTBHE SKOJOTHYECKHUX
(baKkTOpOB Ha OPTAHU3MBI.

Abuotnyeckue (aKTOphl: CBET, TEMIIEpaTypa, BIaXHOCTh. DOTONEPUOAN3M.
[IpucnocoOnenust OpraHU3MOB K  JEUCTBUIO  a0MOTHYECKUX  (DaKTOPOB.
buonornyeckue puTMsl.

buotnueckue (hakTOopHI. Bunnl OMOTHYECKUX B3aMO/ICHCTBUU:
KOHKYPEHIMsI, XUIIHUYECTBO, cUMOUO03 U ero gopmel. [lapazutusm, koomnepanus,
MyTyanu3M, KOMMEHCAIU3M (KBapTUPAHCTBO, HAXJIEOHHMYECTBO). AMEHCAIU3M,
HelTpanu3M. 3HayeHHe OWOTHYECKUX B3aUMOACUCTBUNA [UIS CYIIECTBOBAaHUS
OpraHU3MOB B MPUPOJHBIX COOOIIECTBAX.

DKOJIOTMUECKHE XapaKTepUCTUKH mnonyisanuu. (OCHOBHbIE TMOKa3aTenu
HOMYJISILIUKA: YUCICHHOCTh, IJIOTHOCTb, POXKIAEMOCTb, CMEPTHOCThH, MPHUPOCT,
murpanus. JJmHaMuka YMCcIeHHOCTH TOMYJISALNU U €€ PeryJsiusl.

JdemMoHcTpanuu:

[Toptpetsl: A. I'ym6onbar, K. @. Pynbe, O. ['ekkensb.

Tabmuubl u cxemsl: kapta «IIpupogusie 30Hb1 3emuan», «Cpeabl oOUTaHUS
opranu3moB», «®Poronepuoansm», «llomymsamum», «3aKOHOMEPHOCTH poOCTa
YHUCIIEHHOCTU MOMYJISIIUH UHPY30puH-Ty Penbki», «[IuieBsie nemnm.

JlaGopaTopHble U MpaKTHYECKHEe PadOThI:

JlaGoparopnas padbota Ne 3. «Mopdonornueckue 0COOEHHOCTH PACTEHUM U3
Pa3HBIX MECT OOUTaHUS.

JlaGoparopHas padota Ne 4. « BnusiHue cBeTa Ha pOCT U Pa3BUTHE UYEPEHKOB
KOJIeyCcay.

[Tpaktuueckas padota Ne 2. «Iloacu€T MIOTHOCTH MOMYJISALUNA pa3HBIX BUIOB
pacTEeHU.

Tema 4. CooOmecTBa ¥ 3K0JI0rHYeCKHE CHCTEMBI.

Coo0miecTBO opraHuzMoB — OuoueHo3. CTpyKTypbl OHOIIEHO3a: BUAOBAs,
MPOCTPAaHCTBEHHAs, Tpoduueckas (mumieBas). Buasl-mommHanTtel. CBsizu B
OHOIIEHO3E.

Dkoyioruueckue cuctembl (dkocuctembl). IloHstne 00 »3KocucTeMe U
ouoreoneHoze. DyHKIMOHANBHBIE KOMIIOHEHTBI HKOCHCTEMBI: MPOAYLEHTHI,
KOHCYMEHTBI, peAYLEHTbl. KpyroBopoT BEMIECTB U MOTOK 3HEPTUU B IKOCUCTEME.
Tpoduueckue (TUIEBbIE) YPOBHU HKOCUCTEMBI. IluleBble IENM W CETH.
OCHOBHBIE TIOKA3aTeNu SKOCHUCTEMBbI: Omomacca, NPOAYKIHUA. DKOJIOTHYECKUE
nupamMubl:  MPOMYKLUHMH, YHUCJIEHHOCTH, Ouomacchl. CBOHCTBA HKOCUCTEM:
YCTOWYMBOCTD, CAMOPETYJISIIMS, pazButue. CyKueccus.



[TpupoaHbIe SKOCUCTEMBI. DKOCUCTEMBI 03EP U PEK. DKOCUCTEMA XBOMHOTO
VI [IAPOKOJIMCTBEHHOTO JIECa.

AHTpPOIIOTEHHBIE ~ JKOCHUCTEMBI.  ATPOIKOCHUCTEMBL.  YPOOIKOCHCTEMBI.
buonornyeckoe u X034MCTBEHHOE 3HAYEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopa3znooOpaszue kak @akrop ycroilunmBoctH 3kKocucteM. CoxpaHeHue
OMOJOTUYECKOTO pa3HooOpasus Ha 3eMIie.

Yuenue B. U. Bepuanckoro o 6mocdepe. ['paHuiibl, coctaB u CTPyKTypa
ouocdepnl. KuBoe BemecTBO U ero ¢yHkuuu. OcobeHHOCTH Onochephl Kak
rJ100aJIbHOM 3KOCHCTEMBbl. J{MHaMHueckoe paBHOBecMe€ M oOpaTHasi CBSI3b B
ouocdepe.

KpyroBopoTs! BemiecTB U OMOre0OXMMHUYECKUE KBl AIEMEHTOB (yIiiepoja,
a30Ta). 30HATBHOCTh OMocdepbl. OCHOBHBIC OMOMBI CYIIIH.

YenoredecTBo B Onochepe 3emin. AHTpONOTeHHBIE U3MEHEHHs B Ouocdepe.
['oGanbHbIE IKOIOTHYECKUE TTPOOIIEMBI.

CocyiecTBoBaHue MIPUPOIBI U YEJI0BEYECTRA. Coxpanenue
Onopa3zHo0Opa3us Kak OCHOBa ycTOWYMBOCTU O6uochepsl. OCHOBA pallMOHAIBHOTO
YOpPABJIEHHUS MPUPOJHBIMU pPECypcaMM M MX HCHOIb30BaHuE. JloCcTHKeHus
OHOJIOTUU U OXpaHa MPUPOJIbI.

JdemoncTpanuu:

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

Tabmunpr u cxemsl: «IIumesbie nenun», «buoneHo3: coctaB U CTPYyKTypay,
«IIpuponnbsie coobmiecTBay, «llenn nuTtanus», «IKoJOTHYECKass TUPAMHUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA HIUPOKOIUCTBEHHOTO JIeca», « IKOCUCTEMA
XBOWHOTO  Jiecay, «buoneno3d Bomoéman, «ArpoueHo3», «lIpumepHbie
aQHTPOIIOTEHHBIC  BO3JEUCTBHs HAa Ipupoay», «BaxHenmme HUCTOYHMKHU
3arpsi3HEHUS] BO3/yXa U IPYHTOBBIX BOJ», «IlouBa — BaxkHeHIIas COCTaBISAIOIIAL
ounochepr», «DakTopsl Aerpaganuu nousy», «llapHukoBeiil 3 dext», «DakTopbl
paIMoaKTUBHOIO 3arpsis3HeHus Ouocdeprl», «OO0mas cTpykrypa Ouocheps,
«Pacnpoctpanenne xu3Hu B Ouocdepe», «O30HOBBI dKpaH Ouocheps,
«KpyroBopot yriepoaa B Ouocdeper», «KpyroBopot azora B mpupoze».

ObopynoBanue: Mojenb-anmnKanus «TUIUUHbIe OHOLIEHO3bD», repOapuii
«PactutenbHble COOOIIECTBaY, KOUIEKIINKN «bHoleH03y, «BpenuTenn BaKHEUIIINX
CEJIbCKOXO3SIUCTBEHHBIX ~ KYJbTYyp», Tepbdapuu W KOJUIGKIUMU PACTEHUH U
YKUBOTHBIX, MPUHAAJICKANIME K Pa3HbIM 3KOJOTMYECKHM TpylnaMm OJHOrO BHUAA,
Kpacnas kuura Poccuiickoit ®enepanmu, H300pa)K€HUS OXpPAaHSIEMBIX BHUIOB
pPACTEHUH U )KUBOTHBIX.



I[IJTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOT'PAMMBI
I10O BMOJIOI'M HA BA30BOM YPOBHE
CPEJJHEI'O OBILEI'O OBPA3OBAHNA

Cornmacno ®I'OC COO, ycranaBnuBalTCi TpeOOBaHUS K pe3yibTaTaM
OCBOCHHSI  OOy4alONUMHUCA TPOTPaMM  CpPEIHEro  OO0Iero  0oOpa3oBaHUS:
JMYHOCTHBIM, METAIIPEIMETHBIM U TIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIbTATBI

B cTpykType JNMYHOCTHBIX PE3YyJbTATOB OCBOEHUA mpeamera «buosorus»
BBIJICJICHBI CIIEAYIOIINE COCTABJISIONINE: OCO3HAHKME O0YYarONUMUCS POCCHUUCKON
rpak1aHCKOW MJACHTUYHOCTH — FOTOBHOCTH K CaMOPa3BUTUIO, CAMOCTOSTEIIbHOCTH
U CaMOOIPE/IENICHUI0, HaJu4yhe MOTUBAlMM K  OOYy4YeHUI0O  OHOJIOTHH,
LEJICHANPABICHHOE Pa3BUTHE BHYTPEHHHUX YOEXKIECHUW JMYHOCTH HA OCHOBE
KJIFOUEBBIX IIEHHOCTEM M MCTOPUYECKUX TPATUIUNA Pa3BUTHS OHOJOTHYECKOTO
3HaHUS, TOTOBHOCTh W CIIOCOOHOCTH OOYYarOIUXCS PYKOBOJCTBOBATHCS B CBOCH
JEATEIIbHOCTH 1[IEHHOCTHO-CMBICIIOBBIMA YCTAHOBKAMH, MPUCYIIUMU CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHMs, HAJIUYME HKOJOTHMUYECKOTO IPaBOCO3HAHMS,
CITIOCOOHOCTH CTaBUTH 1IEJIM U CTPOUTD KU3HEHHBIC TIJIAHBI.

JInyHOCTHBIE pe3ysbTaThl OCBOCHUS MpeameTa «bUoJorus JOCTUTaloTCs B
CANHCTBE YYEOHOW ¥ BOCIUTATEIBHOW JEATEIHPHOCTH B COOTBETCTBHH C
TPAAUIUOHHBIMA POCCUICKUMU COLIMOKYJIBTYPHBIMU, UICTOPUUECKUMH U TyXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSIMU, NMPUHATHIMU B OOIIECTBE MpaBUJIAMU U HOPMaMu
MOBEJACHUSI U CIOCOOCTBYIOT TMpOILlECCaM CaMOIMO3HAHUsSl, CaMOBOCIUTAHUS U
CaMOpa3BUTHUS, Pa3BUTHUSI BHYTPEHHEW TMO3UIUMU JIMYHOCTH, NATPUOTU3MA,
YBKEHHS K 3aKOHY U IMPABOIOPAJKY, YETOBEKY TpyJa U CTaplieMy MOKOJIECHUIO,
B3aMMHOTO YBa)KE€HHsI, OCPEKHOIO OTHOIIEHUS K KYyJbTYpPHOMY HACJIEIUI0 U
TPAAULMSAM MHOTOHAILMOHAIBLHOTO Hapona Poccuiickon denepauuu, MpUpose U
OKPY>KaroLIEH Cpelie.

JIn4HOCTHBIE pE3yJNbTaThl OCBOCHHS ydeOHOTro mipeamera «buomorus»
JOJDKHBI OTPakaTh TOTOBHOCTh M CITIOCOOHOCTH 00YYArOITNXCSI PYKOBOACTBOBATHCS
chOpMUpPOBAaHHOW BHYTPEHHEH TO3UIIMEN JMUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAllUM, TO3UTUBHBIX BHYTPEHHHX  YOEXJACHUH, COOTBETCTBYIOIIMX
TPaJMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOINeCTBa, PACIIUPEHUE KU3HEHHOTO
ONBITa U OMBITA JEATEILHOCTH B IMPOIECCE peaM3allii OCHOBHBIX HAaNpaBICHUN
BOCIIUTATENBHOU ESITEILHOCTH, B TOM YHCJIE B YACTH:

1) rpamaaHCKOro BOCIMTAHMS:

c(hOpMUPOBAHHOCTD IPAKIAHCKON MO3UIIMKM 00YYaIOMIEroCcsl Kak aKTUBHOTO U

OTBETCTBEHHOTO WICHA POCCHIICKOTO OOIIECTBA;



OCO3HAaHUE CBOUX KOHCTHUTYIIMOHHBIX TpaB M OOS3aHHOCTEH, yBaKEHUE
3aKOHA U MPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOW JEATEIBHOCTH TMPHU CO3JAaHUU
y4eOHBIX MPOEKTOB, PEIICHUN y4eOHBIX M IMO3HABATENIbHBIX 3a/a4, BBINOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTIPENENSITh COOCTBEHHYIO TIO3UIIMIO 10 OTHOIICHUIO K
SIBJIEHUSIM COBPEMEHHOM KU3HU U OOBSICHATH €€;

YMEHUE YUYHUTHIBATh B CBOUX JEUCTBHUSIX HEOOXOJIMMOCTH KOHCTPYKTHBHOI'O
B3aMMOJICUCTBUS JIIOJIEH C pa3HbIMU YOEXKACHUSMU, KyJIbTYPHBIMHU LIEHHOCTSAMHU U
COLMAJIbHBIM IOJIOKEHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IPOIECCE COBMECTHOTO BBIMOJIHEHUS
y4eOHBIX, TIO3HABATEIBHBIX W HCCJIEAOBATEIBLCKUX 3a7a4, YBAXKHUTEIBHOTO
OTHOILIEHUSI K MHEHHIO OIMOHEHTOB NpHU OOCYXKIECHUU CIOPHBIX BOIPOCOB
OHOJIOTUYECKOTO COCPKAHUS;

TOTOBHOCTh K TYMAaHUTAPHON U BOJIOHTEPCKOM JNEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCITUTAHNS:

c(hopMUPOBAHHOCTH POCCHICKOU rPaXJaHCKOU UJIEHTUYHOCTH,
MaTpUOTU3MA, YBAXXEHUS K CBOEMY HApOJdy, YYBCTBA OTBETCTBEHHOCTH IIEpPE]
Ponunou, ropmoctn 3a CBOM Kpai, CBOXO PoauHy, CBOM $S3bIK U KYJBTYpY,
MIPOLIOE U HACTOSIIEE MHOTOHAILMOHAIIBHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOIIIEHHE K MPUPOJHOMY HACJEAUIO U MaMSTHUKAM MPUPO/IBI,
JNOCTHXEHUSIM Poccun B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJOTHUSX, TPYAE;

CIIOCOOHOCTh OLIEHMBAaTh BKJIAJ, POCCHUHCKHX Y4YE€HBIX B CTAHOBJIEHHUE U
pa3BuUTHE OWOJOTMH, MOHUMAHUS 3HAYE€HHs OMOJOTMM B TO3HAHUM 3aKOHOB
PUPOJIBI, B )KU3HH YEJIOBEKA U COBPEMEHHOTO OOIIECTRA;

ujeitHas yOeKIEHHOCTh, TOTOBHOCTh K CIIyKeHHUI0 u 3ammute (OTedecTsa,
OTBETCTBEHHOCTb 32 €ro CyAb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUSA:

OCO3HAHHUE TYXOBHBIX IEHHOCTEW POCCUMCKOTO HAPO/Ia;

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO MTOBEICHUS;

CIIOCOOHOCTh OIICHWBATh CHUTYallUI0 W MPUHUMATH OCO3HAHHBIC PEIICHUS,
OPHUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HaHUE JINYHOTO BKJIaJ|a B TOCTPOEHUE YCTOMYUBOTO Oy TyIIETO;

OTBETCTBEHHOE OTHOIIIEHUE K CBOUM POAUTENSIM, CO3/IaHUIO0 CEMbU Ha OCHOBE
OCO3HAaHHOTO MPUHATHS LEHHOCTEM CEMEMHOM JKWU3HU B COOTBETCTBHM C
TpaguuuaMu HaposioB Poccuu;

4) 3cTeTH4eCKOr0 BOCIIUTAHMS

ACTETUYECKOE OTHOILIEHHE K MHUpPY, BKJIIOYAs 3CTETUKY ObITa, HAy4YHOrO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPY/a, OOIIECTBEHHBIX OTHOIICHU;



MOHMMAHHUE YMOIMOHAIBHOTO BO3/ICUCTBHUSI )KMBOM TPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQXEHUIO B Pa3HBIX BHUAAX HCKYCCTBa, CTPEMIJICHUE
MPOSIBIIATh KAYECTBA TBOPUECKOM JIMYHOCTH;

5) ¢usnyeckoro BocnUTAHUA, GOPMHPOBAHMS KYJbTYPbI 3[0POBbS U
IMOIUUOHAIBHOIO 0J1ar0MOTyYHs:

MOHMMAHUE W peaju3anus 370pOBOTO U Oe3omacHOro oOpa3a >KHU3HU
(3mopoBOoe  TUTaHWE, COOJIONICHWE TUTMEHWYECKHX TMPaBWJI ©  HOPM,
cOaJIaHCUpPOBAHHBI PEXUM 3aHATUH M OTAbIXa, peryispHas (dusuyeckas
aKTUBHOCTb), OEpPEHKHOT0, OTBETCTBEHHOIO W KOMIIETEHTHOI'O OTHOLIEHUS K
coOCTBEHHOMY (DU3UUECKOMY U MICUXUYECKOMY 370POBBIO;

MOHMMAHUE 1IEHHOCTH NpPaBUJl HHIUBUAYAIBHOTO W  KOJUIEKTUBHOTO
0€30macHOT0 MOBEICHUS B CUTYaIIUSX, YTPOXKAIOMIUX 3IOPOBBIO M KU3HU JIFO/ICH;

OCO3HAHUE TOCIEJACTBUNA W HEMPUSATUS BPEAHBIX MPUBBIUEK (yMOTpeOIeHUs
aJIKOT0JIs, HAPKOTUKOB, KYpEHUs);

6) TPy10BOIr0 BOCIIUTAHUS:

TOTOBHOCTH K TPY/ly, OCO3HAHHE IIEHHOCTH MaCTEPCTBA, TPYAOTIO0HE;

FOTOBHOCTh K AKTUBHOM JEATEIBHOCTA TEXHOJOTHUYECKOW M COLUUAIBHOMN
HaIPaBJIECHHOCTH, CIIOCOOHOCTh MHUIMUPOBATH, IJIAHUPOBATh U CAMOCTOSITEIHHO
BBITIOJIHSATH TAKYIO JIESITEIbHOCTD;

WHTEpPEC K pa3muuHbIM cdepam mpodhecCHOHATBHOU JeATeTbHOCTH, YMEHUE
coBepuIaTh OCO3HAaHHBIM BBIOOp Oynymied mpodeccun U peaTr30BBIBATH
COOCTBEHHbIE KU3HEHHbIE TIJIaHbI;

TOTOBHOCTh M CIOCOOHOCTH K OOpa3oBaHUI0O W C€aMOOOpa30OBaHMIO Ha
NPOTSKEHUU BCEH JKU3HMU;

7) 3K0JIOrH4€CKOro BOCIIMTAHMSA:

DKOJIOTUYECKH IEJIECO00pa3HOE OTHOIICHHE K MPHUPOAEC KaK HCTOYHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CYyIlIeCTBOBAHMS;

MOBBIIIEHUE YPOBHS SKOJOTMYECKOM KyJNbTYphl: MNPUOOpPETEHUE OIbITa
IJIAHUPOBAHUSI TIOCTYNIKOB U OLEHKM WX BO3MOXHBIX TMOCJIEACTBUNM s
OKPYXKaIOLIEH CPEeIbl;

OCO3HaHUE TI00aTBLHOTO XapaKTepa DKOJOTHYECKUX MPOOJIeM U TMyTed uxX
pelieHus;

CIIOCOOHOCTh HMCIIOJIb30BaTh MPUOOpETaeMble MPU U3YyUYEHUU OUOIOTUU
3HaHWST W YyMEHUS TMPU PEIICHUH TPoOJeM, CBS3aHHBIX C PalMOHAIBHBIM
MIPUPOJIOIOIH30BAHUEM;

aKTUBHOE HENpUsITHE JEHUCTBUN, NPUHOCAIIUX Bpel  OKpYKarolleu
OPUPOIHON cpelie, YMEHUE MPOrHO3UPOBATh HEOJArONpPUATHBIE SKOJOTUYECKUE
MOCJIE/ICTBUSI PEANTPUHUMAEMBIX JEHCTBUN U IPEIOTBpalIaTh UX;



HaJIM4HUE PA3BUTOIO HKOJIOTMYECKOTO MBIIUICHHS, SKOJIOTUYECKON KYJIBTYPBI,
OmbITa NEeATEIbHOCTH AKOJIOTHYECKOM HaIlpaBJIEHHOCTH, YMEHUSA
PYKOBOACTBOBATbCA MMM B IIO3HABAaTEJIBHOW, KOMMYHMKATHBHOM M COLUAIBHOU
IIPAaKTHUKE, TOTOBHOCTH K YYAaCTHIO B IIPAKTUYECKON JESTEIIBHOCTH dKOJIOTHYECKOU
HaIIPaBJICHHOCTH;

8) neHHOCTH HAYYHOI'0 NTO3HAHUSA:

c(OpMHUPOBAHHOCTh MHPOBO33PEHUSI, COOTBETCTBYIOILETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOILECTBEHHOM NMPAKTHUKU, OCHOBAHHOI'O Ha JUAJIOTe
KYJIbTYp, CHOCOOCTBYIOILETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHUDE;

COBEPIICHCTBOBAHUE S3BIKOBOM M YNTATEIbCKOM KYJBTYpPbl KaK CpEACTBa
B3aMMOJICUCTBUS MEXY JIIOAbMU U TIO3HAHUS MUPA;

NOHMMaHUE creuu(UK OHONOTHH KakK HayKH, OCO3HaHUS €€ poiu B
(OpMUPOBAHNMN PALMOHAIBLHOTO HAYYHOI'O MBIIUIEHUS, CO3AAHMU LIEJIOCTHOTO
IPEJCTaBICHUsT 00 OKPYXKAIOLIEM MHUpPE KaK O €IMHCTBE IMPHUPOAbI, YEJIOBEKAa U
oOmiecTBa, B TO3HAHUU MPHUPOAHBIX 3aKOHOMEPHOCTEM M pELIEHUH MpodsieM
COXPaHEHUS IIPUPOJTHOIO PABHOBECHS,

yOeXKAEHHOCTh B 3HAYUMOCTU OHOJIOTMU JAJIi COBPEMEHHOW IMBHIIM3ALINU:
o0OecrieyeHNns: HOBOT'O YPOBHSI Pa3BUTHS MEIUIMHBI, CO3JAAHHME MEPCHEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  pellaTh PECypCHble  IPOOJIEMBbl  Pa3BUTUS
YeJI0BEYECTBA, OUCKA MyTel BBIXOJA U3 II00ANBHBIX HKOJIOTHYECKUX MPOOIEM U
ofOecrieueHHuss  Mmepexoja K  YCTOMYMBOMY  pa3BUTHIO,  PalMOHAIBLHOMY
UCIIOJIb30BAHUIO TMPUPOJIHBIX PECYpPcOB M (OPMHUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HH,

3aMHTEPECOBAHHOCTh B IIOJYYEHUM OMOJOTMYECKMX 3HAHUW B LEJAX
MOBBIIICHUSI OOIIEH KyJIbTYphl, €CTECTBEHHO-HAYYHOM TI'PaMOTHOCTH, Kak
COCTaBHOHM 4acTH (PyHKIMOHAJIBHOM I'PaMOTHOCTH O0OydYarommuxcs, GopMupyemoi
IPU U3Y4EHUH OMOJIOTUHY;

IIOHMMAaHUE CYLUIHOCTH METOJOB IO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BaTh MOJy4yaeMmble 3HaHHsS MJi1 aHalu3a Hu
0O0BSICHEHUS SIBJICHUN OKPYXKAIOIIEr0 MUpa U MPOUCXOIALINX B HEM U3MEHEHMUIA,

CIIOCOOHOCTh CaMOCTOSITEIBHO HCIIOJIB30BATh OMOJOTMYECKUE 3HAHUS IS
pelIeHns Ipo0JIeM B PEASIbHBIX )KU3HEHHBIX CUTYalIMX;

OCO3HaHUE ILEHHOCTH HAy4YHOM JEATEIBHOCTH, N'OTOBHOCTH OCYLIECTBIATH
IPOEKTHYIO M HCCIIEOBATENBCKYIO AEATENHOCTh HHINBUIYAIbHO U B TPYIIIIE;

TOTOBHOCTb ¥  CIIOCOOHOCTh K  HENPEpPHIBHOMY  OOpa30BaHUIO |
caM000Opa30BaHNI0, K AKTHUBHOMY IIOJyUYEHHUIO HOBBIX 3HAaHUI IO OMOJOIMM B
COOTBETCTBUU C KU3HEHHBIMU NTOTPEOHOCTSAMH.



METAIIPEJMETHBIE PE3YJIBTATbBI

MertanpenMeTHble pe3yJbTaThl OCBOCHMS ydyeOHOro npeamera «buomorusy»
BKJIIOYAIOT: 3HAYMMble i (OPMHPOBAHUS MHUPOBO33PEHUS OOYYAIOMIMXCA
MEXIUCIUIUIMHAPHBIE (MEXIPEIMETHbIE) O0IeHAYYHbIE MOHATHUS, OTPaXKaroIne
IIEJIOCTHOCTh HAyYHOU KapTHHBI MHUpa H CHCNU(PUKY METOIOB TO3HAHUSA,
UCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKax (BEIECTBO, SHEPrus, sIBJICHUE, Mpoliecc,
cucTeMa, Hay4dHbId (haKT, MPUHIINI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
uccleoBaHue,  HaOJOeHHe, HU3MEpPEHUEe, OKCHEPUMEHT U JPYTuXx),
yHUBEpPCAIbHBIC Yy4YeOHBIC JEUCTBUS (ITO3HABATENIbHBIE, KOMMYHHKATHBHBIC,

PEryJISTUBHBIE), o0ecrieunBaroIne dbopmupoBanue GyHKIIMOHATEHON
IPaMOTHOCTH ¥  COLIMAJbHOW KOMIIETEHIIMH OOYyYaloluXcs, CIOCOOHOCTD
o0yyaronmxcs UCTIOJIb30BATh OCBOCHHBIC MEXTUCITUTUTMHAPHBIE,

MUPOBO33pPEHYECKUE 3HAHUS W  YHUBEpPCAIbHbIE YyueOHbIE JCHCTBUS B
MO3HABATEILHOU U COLMAIBHOM MPAKTHKE.

MeranpeaMeTHbie Pe3yiabTaThl OCBOCHHUS POTPAMMBI CPEIHETO OOIIEero
00pa3oBaHUsl TOHKHBI OTPAXKATh:

OBJanenue YHUBEPCAJIbHBIMHU y4eOHBbIMH NMO3HABATEIbLHBIMH
JNEeHCTBUSIMM:

1) 6a30Bble JIOrHYecKUe TeHCTBHS:

CaMOCTOSITENIbHO  (OPMYJIMPOBAaTh W aKTyalW3UpoBaTh  MpoOIiieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

MCIMOJIb30BaTh IIPM OCBOCHUM 3HAHUM MPUEMBI JIOTMUYECKOTO MBIIUICHUS
(aHanmu3a, cUHTE3a, CPaBHEHMSI, Ki1accuukaiyu, 0000IIeHNs ), PACKPBIBATH CMBICIT
OMOJIOTUYECKUX TOHATHH (BBIACIATh WX XapaKTEPHBIC NMPHU3HAKH, YCTAHABINBATH
CBSI3U C IPYTUMU HOHSITUSAMM);

ONPENEATh LENU JCSATEIbHOCTH, 3a/aBas MapaMeTpbl U KPUTEPUU UX
JIOCTUXKEHU S, COOTHOCUTD PE3YJIbTAThI AEATEIILHOCTH C MOCTABJICHHBIMU LICJISIMU;

WCITOJIB30BaTh OMOJIOTUYECKHUE TTOHSATHS JUIsl OOBsICHEHUS (DAKTOB M SIBJICHUUN
YKWBOW MPUPOJIBI;

CTPOUThH JIOTMYECKHUE pacCyXJAeHUsl (MHAYKTUBHBIC, JCAYKTUBHBIC, IIO
aHAJIOTUM), BBISIBJISATH 3aKOHOMEPHOCTH W MPOTHUBOPEUYHS B paccMaTPUBAEMBIX
SABJICHUSAX, (DOPMYJIMPOBATH BHIBOBI U 3aKJIFOUCHUS,

MPUMEHSITh CXEMHO-MO/ICJIbHBIC CpencTBa TUISt MpEACTaBICHUS
CYIIIECTBEHHBIX CBsI3€H M OTHOIIECHWUH B M3yYae€MbIX OMOJOTUYECKUX OOBEKTaX, a
TaK)K€  MPOTUBOPEUYMH  Pa3HOTO  POJA,  BBISBICHHBIX B Pa3WYHBIX
WH(POPMAIIMOHHBIX HCTOYHUKAX;

pa3pabaThiBaTh IUIAH PEIICHHS] MPOOJIEMBbI C yYETOM aHAIM3a WMEIOIIUXCS
MaTepUaJIbHBIX U HEMATEPUAIIbHBIX PECYPCOB;



BHOCHUTb KOPPEKTHBBI B ACSITEIbHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIHTATOB
LEJSIM, OLICHUBATh PUCKU MOCIEACTBUN JESTENbHOCTH;

KOOPAMHUPOBaTh M  BBINOJHATH pabOTy B  YCIOBHSX  PEabHOTO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOI'O B3aMMOJIEICTBHS;

pa3BUBaTh KPEaTUBHOE MBIIIJICHUE NTPU PELIEHUH KU3HEHHBIX IPOOJIEM.

2) 0a30Bbl€e HCCJIEI0BATEIbCKHE NeiiCTBUA:

BJIa/IE€Th HaBBIKAMU Y4€OHO-UCCIIEI0BATENbCKON U MPOSKTHON JIEATEIbHOCTH,
HaBbIKAMHU  paspelieHuss MpoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEIbBHOMY ITOMCKY METOJIOB PELIEHUS IPAKTUYECKUX 3a/1a4, [IPUMEHEHUIO
Pa3IUYHBIX METOJIOB IO3HAHMSI,

UCIIONIb30BaTh pa3jMyYHble BHUABl JEATEIBHOCTH MO TMOJIYYEHHIO HOBOTO
3HaHUS, €ro HWHTEpPIpEeTalMH, MPeoOPa3OBaHUI0 M TPUMEHEHUI0 B YYeOHBIX
CUTYalUsIX, B TOM YUCIIE [IPU CO3JaHUM YUEOHBIX U COLUAIbHBIX IPOEKTOB;

(opMUPOBATh HAYUYHBIM TUI MBILUICHUS, BIa/€Th HAYYHOU TEPMHHOJIOTHEN,
KITIOYEBBIMU MOHATHSAMH U METO/IaMU;

CTaBUTh W (opMynHpoBaTh COOCTBEHHBIE 3a7aud B OOpa30BATENBHOM
JESITEIIbHOCTH U KU3HEHHBIX CUTYAIIHIX;

BBISIBJISITH NPUYMHHO-CJICACTBEHHbIE CBSI3M U aAKTyaIM3UpOBaTh 3ajady,
BBIIBUTaTh TUIOTE3Y €€ PpEeLIeHUs, HAXOAUTh apryMEHThl Uil JOKa3aTesIbCTBA
CBOMX YTBEPXJACHUM, 3a]]aBaTh MapaMeTPbl U KPUTEPUH PEIICHUS;

aHAJIM3UPOBaTh TMOJYYEHHBbIE B XOJE€ pELICHUS 3aJauyd pe3yJIbTaThl,
KPUTHYECKH OIICHUBATh UX JTOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh PUOOPETEHHBIH OIIBIT;

OCYIIECTBIISATh LIEJICHANPABICHHBIN MOMCK MEPEeHOca CPEACTB M CIOCOOOB
JEHCTBUS B MPOPECCHOHATBHYIO CPENy;

YMEThb NEPEHOCUTh 3HAHHS B IO3HABATEIbHYIO U IMPAKTUYECKYIO 00JIACTH
KU3HECATEIIbHOCTH;

yYMETh MHTETPUPOBATh 3HAHUA U3 PA3HbIX MPEIMETHBIX 001acTeH;

BBIJIBUTATh HOBBIE HJEU, NpeiaraTh OPUTHHAIbHBIE TOIXOJbl U PELICHHUS,
CTaBUTh MPOOJIEMBI U 337a4H, JOMYCKAIOIINE abTePHATUBHBIC PEILICHUSI.

3) pabora ¢ naopmanuei:

OpPUEHTUPOBATHCS B PAa3IMYHBIX UCTOYHUKAX UH(POPMALUU (TEKCTE yueOHOrO
nocoOusi, HAy4YHO-IIOMYJISIPHOM JuTeparype, OHOJIOTUYECKUX CIIOBapsiX U
CIPaBOYHHKAX, KOMIIBIOTEPHBIX 0a3zax AaHHbIX, B MHTepHeTe), aHamM3upoBaTh
UH(POPMAIMIO Pa3InYHBIX BUJOB U (POPM IIpENCTaBICHMS], KpUTUUECKH OLIEHUBATH
€€ IOCTOBEPHOCTh U HEMPOTUBOPEUNBOCTH;



(GbopMyIHpOBaTh 3aMpOChl U MPUMEHSATh PA3TMYHbIE METOJbI MPHU MOUCKE U
otbope Oumosiormueckoil nHpoOpMaIuy, HEOOXOUMOM NJIsi BHIMIOJHEHUS YUeOHBIX
3ajad4;

npuOOpeTaTh OMNBIT MCHOJB30BaHUS HHGOPMAILIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHIA, COBEPIIIEHCTBOBAThH KYJbTYPYy aKTUBHOTO MCIIOJIb30BAHUS PA3JIMYHBIX
MIOUCKOBBIX CHUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMAJbHYIO  (OpMYy  TIpeaCTaBICHUS
ouosiorndeckor uHGopmaIuu (CxeMbl, Tpauku, TUarpaMmbl, TaOJIUIIbI, PUCYHKH
" ApyToe);

UCIIOJIb30BaTh HAy4HbIA S3bIK B KayecTBE CpeAcTBa Impu pabore ¢
Oouonornueckor uH(poOpManuend: TNPUMEHATh XUMHYECKHE, (QHU3NYECKUEe U
MaTeMaTHUYeCKUe 3HAaKH U CUMBOJIBI, (hopmysbl, abOpeBHATypy, HOMEHKIATYpY,
UCIIOJIb30BaTh U MPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHE  CPEJICTBA
HaIJISTHOCTH;

BJaJeTh ~ HAaBbIKAMUM  pAaclO3HABaHMS M 3alIUTHl  MH(POpPMAIUH,
uHGOPMaIMOHHON 0€30MaCHOCTH JTUYHOCTH.

OByaieHUe YHUBEPCAJbLHBIMY KOMMYHUKATHBHBIMHY JI€HCTBUSIMU:

1) oOmenme:

OCYIIECTBIISATh KOMMYHHUKAIIMHU BO BCEX cpepax KM3HU, aKTUBHO Y4aCTBOBATh
B JIMAJIOTe WU TUCKYCCHH MO CYIIECTBY 00CYXJIaeMOil TeMbl (YMEHHUE 3a/1aBaTh
BOMPOCHI, BBICKA3bIBaTh CYXKICHHSI OTHOCHUTEIHHO BBIIIOJHEHHUS MpeiaracMon
3a/1a4d, YYUTHIBATh UHTEPECHI U COTJIACOBAHHOCTH MO3UIMI JIPYTUX YYaCTHUKOB
Jajiora Wi TUCKYCCHUH);

pacno3HaBaTh HeEBepOaJlbHbIE CPEJCTBA OOIIECHMS, TNOHMMATh 3HAYEHUE
COLIMATIBHBIX 3HAKOB, MPEINOCHUIOK BO3HHUKHOBEHMS] KOH(JIMKTHBIX CHUTYallHi,
YMETb CMATYaTh KOH(MIUKTHI U BECTH MEPErOBOPHI;

BJIAJETh Pa3IMYHBIMU CHOCOOaMU OOIEHUS M B3aUMOJICUCTBUS, MMOHUMATh
HaMEpEHUs IPYTUX JIOJEeH, MPOSBISATh YBAKUTEIbHOE OTHOILIEHUE K COOECETHUKY
U B KOPPEKTHOM popme popMyIrpoBaTh CBOM BO3PAKECHHUS;

pa3BEPHYTO U JIOTHYHO H3JIaraTb CBOIO TOYKY 3PEHHUS C HCIOJIb30BAHHEM
S3BIKOBBIX CPEJICTB.

2) coBMeCTHAS 1eITeJIbHOCTD:

MOHUMATh M MCIOJb30BATh MPEUMYIIECTBA KOMaHAHOW W WHAMBUIYAIbHON
paboThI IPH pelIeHUH OHUOJIOTHYECKOU MPoOJIeMbl, 000CHOBBIBATH HEOOXOIMMOCTh
IPUMEHEHHUS IPYNIOBBIX (POPM B3aUMOIEHCTBUS IPU PEIICHNN YUEeOHOH 3aauu;

BBIOMpPATh TEMATHUKy U METOJAbl COBMECTHBIX JACHCTBUH € Yy4ETOM OOMIMX
WHTEPECOB M BO3MOKHOCTEN KaXKJIOTO WeHA KOJUIEKTUBA;

OpUHUMATh I[eJId  COBMECTHOM  JeATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIUHUPOBATh ACHUCTBUA MO €€ JIOCTHKEHHIO: COCTAaBJISITh IUIAH JICWCTBHM,



pacmpenenartb pojiid ¢ Y4€TOM MHEHHH Y4YaCcTHHKOB, OOCYXIaThb pE3yJbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAaueCTBO CBOEr0 BKJAJa M KaXXIOTO YYaCTHHKA KOMaHIbl B
001U pe3yNbTar Mo pa3padoTaHHBIM KPUTEPUSIM;

npeajiaraTh HOBBIE TPOEKTHI, OLIEHHBaTh HJIEU C TMO3ULHUU HOBU3HBI,
OpPUTHHAIILHOCTHU, MPAKTUYECKOM 3HAUUMOCTH;

OCYIIECTBIISAITh MO3UTUBHOE CTPATETMYECKOE TIOBEIEHHWE B Pa3IUYHbBIX
CUTYaIUSX, POSIBISATH TBOPUECTBO U BOOOPaKEHHE, ObITh MHUIIMATUBHBIM.

Ogy1aieHHe YHUBEPCAJIbHBIMH PeryJISTHBHBIMHU J1eHCTBUSMMU:

1) camoopranu3amnus:

WCIIOJIB30BaTh OWOJIOTUYECKUE 3HAHUS [IJIS BBIABJICHHS TPOOJIEM W WX
pEIIeHNs B )KU3HEHHBIX U YY€OHBIX CUTYAIUsX;

BBIOMpPAaTh HA OCHOBE OHOJIOTMYECKMX 3HAHUM II€JI€BbIE M CMBICIOBbBIE
YCTAaHOBKU B CBOMX JIEUCTBHSIX M IMOCTYNKAaX MO OTHOILIEHUIO K >KHUBOW MPHUPOJE,
CBOEMY 3/IOPOBBIO U 37IOPOBBIO OKPYKAIOIINX;

CaMOCTOSITENIbHO OCYUIIECTBIIATh MMO3HABATEIbHYIO JESTENbHOCTD, BBISBIATDH
poOIeMBbI, CTaBUTh U (POPMYJIMPOBATH COOCTBEHHBIE 3a7a4l B 00pa30BaTEIHHOU
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaIUSIX;

CaMOCTOSITEJIbHO  COCTaBJISATh IJIaH pEHIeHUs MpoOJeMbl C  y4E€TOM
UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOYKHOCTEH U MIPEATIOYTCHUIA;

JaBaTh OIIEHKY HOBBIM CHUTYaIHsIM;

pacuMpsITh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEITOYTCHHUI;

JienaTh OCO3HAHHBIM BBIOOP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTD
3a pelIeHue;

OLICHUBATH MIPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBAaTh (POPMUPOBAHUIO M TMPOSBICHUIO MIMPOKOH SPYIUIUH B
pa3HbIX 00JacCTSIX 3HAHWM, IMOCTOSIHHO TMOBBINIATH CBOM 00pa30BATENbHBIN U
KYJIbTYPHBII YPOBEHD.

2) CAaMOKOHTPOJIb:

JaBaTh OIEHKY HOBBIM CHUTYaIlUsSIM, BHOCHTh KOPPEKTHBBI B ICSATEIHHOCTD,
OLICHHUBATh COOTBETCTBUE PE3YJIbTATOB LEISM;

BJIAJ€Th  HABBIKAMHM  IO3HABATENbHOM  pediekcud KaKk  OCO3HaHUSs
COBEpILIAEMbIX JIEUCTBUH UM MBICIUTEIbHBIX IMPOILIECCOB, WX PE3YJbTATOB U
OCHOBaHUM, UCHOJB30BaTh MPUEMBI pe(ICKCUU IS OLEHKU CHUTYyalllH, BhIOOpa
BEPHOIO PEILICHUS;

yMETh OLIEHUWBATh PUCKHM W CBOEBPEMEHHO IPUHUMATh PEIIEHUS MO HX
CHUKEHUIO;

OpPUHUMATh MOTHBBI W apryMEHThl JPYTUX IMpU aHaliu3e pe3yJbTaToB
JIESITEIbHOCTH;



3) npuHsiTHe ce0s U APYTHUX:

OPUHUMATD Ce0sl, MOHUMAsi CBOM HEJOCTATKU M IOCTOMHCTBA;

OPUHUMATh MOTHBBI W apPryMEHThl JPYTMX IpU aHaIU3€ pe3yJbTaTOB
NESITEIbHOCTH;

IpU3HABaTh CBOE IIPABO U IPABO APYTUX HA OIIUOKH;

pa3BUBATh CIOCOOHOCTH MOHUMATh MUP C TIO3UIMH JPYTOro YeI0BeKa.

HPEAMETHBIE PE3YJIBTATBI

[TpenmeTtHbie pe3ynpTaThl ocBoeHusi mporpamMmbl COO mo Ouonoruu Ha
0a30BOM YpPOBHE BKIIIOHAIOT crienupuyueckue ajs yueoHoro npeamera «buonorus»
HAy4YHbIC 3HAHMSI, YMEHHUS U CIOCOObI IEUCTBUI MO OCBOEHUIO, HHTEPIPETALNUU U
npeoOpa3oBaHUIO0 3HAHUM, BUIBI JEATEIBHOCTH MO MOJIYYEHHIO HOBOTO 3HAHUS U
IPUMEHEHHUIO 3HAHUM B Pa3iMyYHBIX y4EOHBIX CUTYallUsAX, a TaKkKe B peallbHbIX
KU3HEHHBIX CUTYyalUsiX, CBA3aHHBIX ¢ Ouosoruedd. B mporpamme mnpeameTHbIe
pe3yabTaThl MPEACTABICHBI [0 ToAaM O0yUEHHUS.

[IpeameTHbIe pe3ynbTaThl OCBOCHHS yueOHOro npeamera «buonorus» ¢ 10
Kjlacce JOJDKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHHUI O MECTE M POJM OMOJIOTUU B CHCTEME HayYyHOTO
3HaHUS ECTECTBEHHBIX HAayK, B (OPMHUPOBAHMM COBPEMEHHON €CTECTBEHHO-
HAay4YHOW KapTHHbI MHpPa M HAy4YHOTO MHUPOBO33pPEHHMS, O BKJIAJE POCCUUCKUX U
3apyOeXHBIX y4YEHBIX-OMOJOrOB B pa3BUTUE OHOJOTHH, (YHKIUOHAIHLHON
IPAMOTHOCTH Y€JIOBEKA VISl pEIICHUS dKU3HEHHBIX 33/1a4;

YMEHHE pPACKpbIBaTh COAEpKAHHE OMOJIOrMUECKUX TEPMHUHOB M TMOHSITHIA:
JKW3Hb, KIJIETKa, OpraHu3M, MeTaboau3Mm (0OMEH BEIIECTB M IpPEBpallleHHe
HHEPrUM), TOMEOCTa3 (CaMOpEryJsilys), YPOBHEBAs OpPraHU3aIUsl KUBBIX CHUCTEM,
CaMOBOCIPOU3BEAEHUE (PENPOYKIIHS ), HACIEACTBEHHOCTh, U3MEHUYUBOCTD, POCT U
pa3BUTHE;

yMEHUE u3JlaraTh OHOJIOTMYECKHE Teopur (KJIETOYHAs, XPOMOCOMHas,
MyTallMOHHAs, IEHTpaJibHasg JOrMa MOJIEKYJIIpHON Ouosoruu), 3akoHbl (I
Meunnens, T. Moprana, H. 1. BaBuiioBa) u ydeHust (0 1IeHTpax MHOTooOpas3usi u
MPOUCXOKJCHUS KyJIbTypHbIX pactenuii H. M. BaBuioBa), onpeaensiTe rpaHULlbl
UX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

yMEHHUE BJIJIETh METOJIaMHU HAyYHOT'O MO3HAHUsSI B OMOJIOTMH: HAOMIOJEHUE U
ONMCAaHHUE JKMUBBIX CUCTEM, MPOLECCOB U SIBJICHUM, OpraHu3alus W IPOBEICHUE
OMOJIOTMUECKOTO  HOKCIEPUMEHTa,  BBIIBIDKEHHWE  THUIOTE3bl,  BBISABICHUE
3aBHCHUMOCTH MEXAY HCCIIEIYyEMbIMH BEIUYMHAMH, OOBSICHEHHE IMOJyYEHHBIX
pE3yIbTaTOB, MCIOJIb30BAHHBIX HAYYHBIX NOHSATHUH, TEOPH M 3aKOHOB, YMEHHE
JIeTIaTh BBIBOJIBI HA OCHOBAHUH MOJYYEHHBIX PE3YJIbTATOB;



YMEHHUE BBIJEIATh CYyIIECTBEHHBIC NIPU3HAKH BUPYCOB, KJIETOK MPOKAPHOT U
DYKapHOT, OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX OPTaHW3MOB, OCOOCHHOCTU
MIPOIIECCOB: OOMEHA BEIIECTB M MPEBpAICHUS dHEPTUH B KIETKe, (poToCHMHTE3a,
IUTACTUYECKOTO M JHEPreTHYECKOro OOMEHa, XEMOCHHTE3a, MHUTO03a, Meio3a,
OIUTOIOTBOPEHUS, Pa3MHOXKCHHS, WHIUBUAYaJbHOTO PA3BUTHUS OpraHU3Ma
(oHTOTEHER);

yMEHUE MPUMEHATH TOJYyYCHHbIE 3HAHUS ISl OOBSICHEHHS] OMOJOTHYECKHUX
MIPOIIECCOB W SIBJICHWM, JJISl TIPUHATHS MPAKTUUECKUX PEIICHUH B MOBCEIHEBHOU
KU3HU C TIeNplo obecriedeHus 0e30MacHOCTH CBOETO 3J0POBbsI U 3I0POBBSA
OKPYKAIOMIMX JIFOJCH, COOIIOICHNS HOPM IPaMOTHOTO TIOBE/ICHHUSI B OKPY KAFOIICH
IPUPOIHON cpefie, MOHUMaHWEe HEOOXOMMMOCTH WCIOJIb30BAHUS JIOCTHKEHUN
COBpPEMEHHOM  OwWojoruu | OMOTEXHOJIOTH IS PAIMOHAIBLHOTO
TIPUPOOTIOIH30BaAHHS,

yMEHHE peliaTh »JJIEMEHTApHbIE TEHETHYECKHE 3aJadyd Ha MOHO- W
TUTHOPUIHOE CKpEIIMBAaHUE, CIICIUICHHOE HACJIeIOBaHUE, COCTABIIATh CXEMBI
MOHOTHOPHIHOTO CKPEIIUBAHUS JIsl TPEACKA3aHUs HACJICIOBAHUS TPU3HAKOB Y
OpraHU3MOB;

yYMEHHE BBITIOIHIATH J1A00paTOpHbIE M TMPAKTUYECKHE DPAaOOTHI, COOII0IAThH
IpaBuJia Mpy padboTe ¢ yueOHBIM U JTabOpaTOPHBIM 000PYI0BAHUEM;

yMEHHUE KPUTHYECKH OIEHWBATh MW HHTEPIPETHUPOBATH WH(OOPMAITUIO
OMOJIOTUYECKOTO  COJEP)KAaHMsI, BKIIOYAIONIYIO TICEBJIOHAYYHBIE 3HAHUS W3
Pa3IMYHBIX UCTOYHUKOB (CpeACTBa MAacCOBOW MH(OpMAaIMK, HAyYHO-TTOMYJISIPHBIC
MaTepuaibl), STUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEAOBaHUNA B OHMOJOTHH,
MEANIMHE, OMOTEXHOJIOTHH,

yMEHUE CO03/1aBaTh COOCTBEHHBIC IMHCHbMEHHBIE M YCTHBIE COOOIIEHUS,
000011ast OMONIOTHYECKYI0 MH(MOPMAITUIO U3 HECKOJBKHUX MCTOYHHKOB, TPAMOTHO
UCTIONIb30BaTh IOHATUWHBIN armapar OUOJIOTHH.

[TpenMeTHbIE pe3yabTaThl OCBOSHUSI yueOHOro mpeamera «buomorus» ¢ 11
KJlacce JOJDKHBI OTPAXKATh:

c(hOpMUPOBAHHOCTh 3HAHUA O MECTE U POJU OUOJIOTHUHU B CHCTEME HAYYHOTO
3HAHHMS €CTECTBEHHBIX HAyK, B (OPMHPOBAHWM COBPEMEHHOW €CTECTBEHHO-
HAyYHOW KapTHHBI MUpPa M HAYYHOTO MHPOBO33PEHHS, O BKJIAJE POCCHMCKUX U
3apyOeKHbIX YUYEHBIX-OMOJIOTOB B pa3BUTHE OHOJIOTHH, (PYHKIIMOHAIHHOU
TPAaMOTHOCTH YeJIOBEKA JIJIsl PeIIeHUs )KU3HCHHBIX 3a71a4;

YMEHUE PACKpPBIBATh COJEpX)aHUE OWOJIOTHYECKUX TEPMUHOB W TOHSATHM:
BU/JI, TIOMYJISALMS, TeHOMOH/I, PBOJIONMS, JBIKYIIHME CHIbI ((PaKTOPBI) IBOIOIUH,
MIPUCIIOCOOICHHOCTh OPTaHW3MOB, BHI000pa30BaHME, JKOJIOTHUECKHE (PaKTOPHI,
DKOCHCTEMa, MPOIYIECHTHI, KOHCYMEHTBHI, PpEIYLEHThl, IIeMd TMHUTAHUSA,
AKOJIOTHYECKas pamMua, OMoreoenos, onocdepa;



yMEHHE u3JaraTh OHOJOTHYECKHEe TEOpUH (3BOJIOIMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKash TEOpHs SBOJIOIHMH), 3aKOHBI W 3aKOHOMEPHOCTU
(3apoapieBoro cxonacrea K. M. baspa, depenoBaHusi IJIaBHBIX HANpaBICHUN W
nyteit 3o A. H. CeeprioBa, yueHus o ouochepe B. U. Bepnanckoro),
ONPEeEATh TPAHULIBI KX TPUMEHUMOCTH K KMBBIM CHCTEMaM;

yMEHHE BJaJIeTh METOJAaMH HAYYHOTO TIO3HAHMS B OMOJIOTUHN: HAOIIOACHHUE U
OMMCAHUE >KUBBIX CHUCTEM, IMPOLIECCOB U SIBICHHM, OpPraHU3alMs U TPOBEACHHE
OMOJIOTUYECKOTO  DKCIEPUMEHTA,  BBIABUKEHUE  THUIOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEXJy HCCIEeIyEMbIMU BEIMYUHAMH, OOBSICHEHHE IOJYyUYEHHBIX
pEe3yJIbTaTOB, MCIOJIb30BAHHBIX HAYYHBIX IMOHSATUN, TEOPUH U 3aKOHOB, YMEHHE
JIeN1aTh BBIBOJIBI HA OCHOBAHUU MOJYUYEHHBIX PE3yJIbTaTOB;

YMEHHE BBIICNATh CYIIECTBEHHBIE MPU3HAKU CTPOEHUS OHOJIOTUYECKUX
O00OBEKTOB: BHJIOB, TMOMYJSIUN, MPOAYIEHTOB, KOHCYMEHTOB, PEIyLIEHTOB,
OMOreolleHO30B M JKOCUCTEM, OCOOEHHOCTH IMPOIIECCOB: HACIEICTBEHHON
W3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BHUI000pa30BaHUsI, MPUCIOCOOICHHOCTU
OpraHM3MOB, JEWUCTBUSA 3KOJOTHYECKMX (PAKTOpPOB HA OpraHU3MbI, MepeHoca
BEIIECTB M IIOTOKAa DHEPIMH B HKOCHCTEMAaxX, AHTPONOTEHHBIX M3MEHEHHH B
IKOCUCTEMaxX CBOEH MECTHOCTH, KPYroBOpOTa BEHIECTB M OHOTCOXMMHUYECKUX
IIUKJIOB B Onocdepe;

yMEHHE MPUMEHSATh MOJIyYeHHbIE 3HAHUS A1 OOBSACHEHUS OMOJIOTUYECKUX
IIPOLIECCOB U SIBJICHUM, IJI NPUHATHS NMPAKTUYECKUX PELIEHUH B IOBCEIHEBHOU
KU3HM C 1IeJIblI0 o0ecreyeHus: 0e30MacHOCTH CBOETO 3[0pOBbsI U 370POBbSA
OKPY>KaIOIIMX JIFOJIEH, COOJIIOICHHSI HOPM T'PaMOTHOTO TTOBEACHUS B OKPY>Karolen
OPUPOIAHON cpefe, MOHUMaHWe HEOOXOAMMOCTH UCIOJIb30BaHUSL JOCTHUXKEHUN
COBPEMEHHOM OMOJIOTHH JIsl PAllMOHAIBHOTO PUPOIOTIONH30BAHMS;

yMEHHE pellaTh dJeMEHTapHble OMOJIOTMYecKUe 3aJaud, COCTABIATH CXEMBI
IepeHoca BEIleCTB U SHEPTUH B dKocHcTeMax (LeNu MUTaHus);

yMEHHUE BBIMOJHATH JIA0OpaTOpHbIE M MpakTUYecKkue padoThl, cOOJ0IaTh
npaBuiia Ipu padoTe ¢ yueOHBIM U JIa0OpaTOPHBIM 000pPYA0BaHUEM;

yMEHHE KPUTHYECKH OLEHUBAaTh W HHTEPNPETHUPOBATH HHOOPMALIUIO
OMOJIOTHYECKOTO  COJAEP)KAHMS, BKJIIOYAIOIIYIO IICEBIOHAYYHBIE 3HAHUA U3
Pa3IMYHBIX UCTOYHUKOB (CpEICTBAa MacCOBOM MHGOpPMAIIK, HAYYHO-TIOMYJISIPHbIE
MaTepuaibl),  paccMaTpuBaThb  rJ00ajJbHbIE  SKOJOTMYECKHE  MPOOIEMbI
COBPEMEHHOCTH, (POPMHUPOBATH [0 OTHOLIEHUIO K HUM COOCTBEHHYIO IMO3UIIUIO;

yMEHHE CO3/1aBaTh COOCTBEHHbIE IMHCbMEHHBIE M YCTHBIE COOOIIEHHUS,
0000111258 OMOOTHYECKYI0 MH(POPMAIMIO W3 HECKOJBKUX MCTOYHHUKOB, TPAMOTHO
UCI0JIb30BATh MOHATUIHBIN armapaT OMOJOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBo 4acos DJIeKTPOHHbIE
HaunmeHnoBanue pa3aeoB H TeM nudpoBLIe
Ne ni/mn P Kontpoabnbie  IIpakTnueckue (mupp )
NMPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
bu6mmoreka [IOK
1 b 2 .
HOJIOTHIL Kak Hayka 0-5 https://m.edsoo.ru/7f41¢292
2 JKuBBIe cUCTEMBI U UX OpraHU3aIus 1 buGnnorexa LIOK
p H https://m.edsoo.ru/7f41¢292
3 XUMHYECKHI COCTaB M CTPOEHHE KIIETKH 8 1 bubmorexa LIOK
p https://m.edsoo.ru/7f41¢292
Bbu6nmuoreka [JOK
4 IKH3HENeATELHOCTS KIeTKH 6 https://m.edsoo.ru/7f41¢292
5 PazMHOXkeHUE 1 THAVBUAYAJIBHOE PA3BUTHE 5 1 bubmmoreka [JOK
OpPraHU3MOB https://m.edsoo.ru/7f41¢292
6 HacnencTtBeHHOCTh M UBMEHUYUBOCTh 2 15 bubmuorexa [JOK
OpraHu3MoOB ' https://m.edsoo.ru/7f41¢292
7 Cenexkuust oprann3MoB. OCHOBBI 3 bu6mmoreka [IOK
OHMOTEXHOJIOTHHU https://m.edsoo.ru/7f41¢292
Bbu6nmuoreka [JOK
8 P 1
C3CPBHOC BpeMA https://m.edsoo.ru/7f41¢292
OBIIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 34 0 4



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

11 KJIACC

KouunyecTBo 4acoB DJIeKTPOHHbIE
HaunmMeHoBaHMe pa3/iesioB U TeM ungpoBbie
Ne /i P Konrpoabnsie IIpakTuueckue (wipp )
NporpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
bu6mmoreka [IOK
1 1
IBOMIOLHONHAS GHOTOTHS ? https://m.edsoo.ru/7f41cc74
) Bo3HMKHOBEHUE U pa3BUTHE KU3HU HA 9 0.5 bubanorexka HOK
3emiie ’ https://m.edsoo.ru/7f41cc74
3 OpranusMbl 1 OKpY>Karolas cpeia 5 1 bubmorexa HOK
P Py tHast cpet https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
4
Coo011ecTBa ¥ SKOJOTHYECKHE CHCTEMBI 9 https://m.cdsoo.r/7f4 1ccT4
bu6mmoreka [IOK
P 2
> C3CPBHOC BpEMA https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 0 2.5



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

IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KosaunyecTBo 4acoB JIeKTPOHHbIE
Ne Hdara uudposbie
Tema ypoka Kontpoabnbsie IlpakTHyeckue
n/n Bcero u3yuyeHuss oOpasoBaTejbHbIE
padoThI padoThI
pecypchl
but6mmoreka [IOK
1 buosnorus B cucreMe Hayk 1 https://m.edso0o.ru/863e6122
https://m.edsoo.ru/863e632a
MeTo1bl TO3HAHUSA KUBOW TPUPOIBI.
[TpakTrueckas padota Ne 1
but6mmoreka [IOK
2 «Mcnonp30BaHNUE pa3TUYHBIX 1 0.5
https://m.edso0.ru/863e¢6122
METOJIOB MPY U3YICHUU
OMOJOTUYECKIX O0BEKTOBY
3 buonornyeckne cucTeMsl, IPOLECCHI 1 bubnmoreka [JOK
1 UX U3YUYECHUE https://m.eds00.ru/863e6564
4 XuMHYECKUH coCcTaB KIIeTKH. Boma u | bubmunoreka LIOK
MUHEPAIBHBIE COJIU https://m.edsoo.ru/863e674¢
bubmunoreka LIOK
5 b .C 0 1
CIKH LOCTAR I CTPOCHHE DENKOB https://m.edso00.ru/863e6b72
depMeHThI — OHOJIOTHYECKHE
karanu3atopsl. JlabopaTopHas
6 pabota Ne 1 «/3yuenue | 0.5 bubnmoreka [JOK
KATATUTUYECKOW aKTUBHOCTH ' https://m.edsoo.ru/863e6b72
dbepMeHTOB (Ha MpUMepe aMUIa3bl
WJTH KaTajasbl)»
b K
7 VYrneBonwl. JInnuasl 1 nbmmorexa IO

https://m.eds00.ru/863¢6870



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870

bubmunoreka LIOK

8 HyxentoBele KHCIOTH. AT https://m.edsoo.ru/863e6d5¢c
9 Hcropust u METObI N3yUYEHUS bubnmoreka [JOK
kietku. Knetounas teopust https://m.edsoo.ru/863e6e88
10 Krnerka kak 1enoctHas xuas
cucremMa
CTpoeHme 3yKapuOTUYECKON KIIETKH.
JlaGopaTopnas padora Ne 2
«H3yuenue cTpoeHUs KIIETOK bu6nuorexa [IOK
11 pacTeHuil, KUBOTHBIX, TPHOOB U 0.5 https://m.eds00.ru/863¢6ff0
OaKTepHii Mo MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716¢
TOTOBBIX MUKpOTpEnapaTax U ux
OTIHCAHUE»
bubmunoreka LIOK
12 OOMeH BeleCTB WM MeTa00JIN3M hitps://m.cdsoo.rw/863¢766¢
Bbubmunoreka LIOK
13 Potocures. XemocHHTes https://m.eds00.ru/863¢e7¢98
14 DHepreTUYeCKuii 0OMeH bubmorexa [IOK
https://m.edsoo.ru/863e7aae
JKu3HeHHbIN IUKIT KIETKU. [lenenue
KieTku. Muto3. JlabopaTopHas
15 paborta Ne 3 «HaGmronenue Mutosa B 0.5 bubmmorexa LOK
https://m.edsoo.ru/863e7dc4
KJIETKaX KOHYMKa KOpeIlKa JIyKa Ha
TOTOBBIX MUKPOMpPENapaTax»
16 buocunres 6enka. Peaknus bubmoreka [JOK
MAaTPUYHOT'O CUHTE3a https://m.edso0o.ru/863e796e
bubmunoreka LIOK
17 Tpascasnus — Guocnes benka https://m.edsoo.ru/863e796¢
18 Hexknerounsie ¢popmbl )KU3HH — Bu6muotexa [JOK



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

BUPYCBI

https://m.eds00.ru/863¢7540

bu6mmoreka [IOK

19 DopMBbI pa3MHOKEHUSI OPTraHU3MOB https://m.edso0o.ru/863e81b6
https://m.edsoo.ru/863e83 1e
N but6mmoreka [IOK
20 Meiios https://m.edsoo.ru/863e7f4a
OO6pa3oBaHue U pa3BUTHE MOJIOBBIX
KJIeTOK. OII00TBOPEHHE.
21 JlaboparopHnas pabota Ne 4 0.5 bu6nuoreka [IOK
«/3y4eHne CTpOCHUS MOJTOBBIX https://m.edso0o.ru/863e81b6
KJIETOK Ha TOTOBBIX
MUKpOIpenaparax»
2 NunuBuyansHOE pa3BUTHE bu6nuoreka [IOK
OpraHu3MoOB https://m.edsoo.ru/863e¢8436
3 ['enetnka — Hayka o bubmmnoreka [JOK
HACJICICTBEHHOCTH Y N3MEHYNBOCTH https://m.eds00.ru/863e8612
3aKOHOMEPHOCTHU HACIEAOBaHUS
24 pU3HAKOB. MOHOTHOpUIHOE bubmmorexa LIOK
https://m.edsoo.ru/863e8878
CKpeIllIUBaHKe
UTHOPHUIHOE CKpeUIMBaHUE. 3aKOH
25 fezzamimilmro HaiJII:I[OBaHI/ISI bubmmorexa IOK
https://m.edsoo.ru/863e89a4
MIPU3HAKOB
CleIUIeHHOE HACIEIOBaHUE
npu3HakoB. JlaboparopHas pabota
2 Ne 5 «M3yuenue pe3ynbTaToB 0.5 bu6nuoreka [IOK
MOHOTHOPUAHOTO U JUTHOPUIHOTO https://m.edso00.ru/863e8c60
CKpEIIUBaHUS Y APO30(IIILI HA
TOTOBBIX MUKPOMpPENapaTax»
27 I'enetuka noma. Hacienosanue but6mmoreka [IOK



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

IMMPU3HAKOB, CICIUVICHHLIX C IMOJIOM

https://m.edso0.ru/863e8c60

HN3menunBocth. HenacnencrseHHas
U3MEHUYUBOCTh. JlaboparopHas

73 pabota Ne 6. Uzyuenue | 0.5 bu6nuoreka [IOK
MOIU(DUKAITMOHHON U3MEHUNBOCTH, https://m.edsoo.ru/863e8efe
MOCTPOEHUE BAPUALIMOHHOTO Psiia U
BApUAIMOHHOW KPUBOW»

HacnencrBennast u3MEHYHNBOCTb.

29 Jlaboparopnas pabota Ne 7. | 0.5 bu6nuoreka [IOK
«AHanmu3 MyTaluii y 1po30(uis Ha https://m.edsoo.ru/863e8efe
TOTOBBIX MUKPOMPENapaTax»

but6mmoreka [IOK

30 T'eneritka uenopexa ! https://m.eds00.ru/863e¢8d78
PesepBHblit ypok. O600111eHNE 1O

31 teme «HaciaeacTBeHHOCTD U 1
U3MEHYMBOCTH OPraHU3MOBY»

but6mmoreka [IOK

32 (Cenexupa kax Hayka H npoece ! https://m.eds00.ru/863¢9214

3 MeTo/ bl U TOCTHKEHUS CENTEKIINU | bubnuoteka [JOK
pacTeHUN U KUBOTHBIX https://m.edsoo.ru/863¢9214

14 broTexHoI0rus Kak oTpacib 1 bubnmoreka [JOK
NPOU3BOACTBA https://m.eds00.ru/863¢9336

OBIIEE KOJIMYECTBO YACOB I10 34 4

[NPOT'PAMME



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

11 KJIACC

KosunyecTBo 4acoB JJIeKTPOHHbBbIE
Ne Hdara uudposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero u3yuyeHuss oOpa3oBaTejbHbIE
padoThI padoThI
pecypchl
1 OBOJIIOIMSA U METOJIBI €€ U3yUEeHHS 1 bubmorexa HOK
H A Y https://m.edsoo.ru/863ca20e
) Hctopus pa3BuTHs IPEACTABICHUN 1 bu6nuoreka [IOK
00 3BOJIOIINH https://m.edso0.ru/863¢9570
but6mmoreka [IOK
3 MuKpo3BOIIO 1
HKPOIBOTIONHA https://m.edsoo.ru/863e¢9cle
[Tomynsiiust Kak 3yIeMeHTapHas
eJIMHUIIA BUIA U DBOJIIOLHH.
AIHIL A . but6mmoreka [IOK
4 Jlaboparopnast pabota Ne 1 1 0.5
https://m.edsoo.ru/863¢99¢c6
«CpaBHEHHE BUJIOB 110
MOp(}oTOTHIeCKOMY KPUTEPHIO)
5 JIBrOKyIIHME CUITBI (9JIEMEHTapHBIC 1 but6mmoreka [IOK
(haKTOpHI) SBOTIOLNH https://m.edsoo.ru/863e9da4
bubmunoreka LIOK
6 EctectBe i1 oTOOp U ero o 1
TECTBEHHBII OTOOp 1 ero Gopwb: https://m.edsoo.ru/863e¢9ed0
Pe3ynbpTarsl HBOIIONMN:
MIPUCIIOCOOJIEHHOCTh OPTAaHU3MOB U
7 BH1000pazoBanue. JlaboparopHas 1 0.5 bu6nuoreka [IOK
pa6ora Ne 2 «Omnucanue ’ https://m.edsoo.ru/863e9fde
MPUCTIOCOOTICHHOCTH OpTaHu3Ma U e€
OTHOCHUTEIILHOTO XapaKTepay
2 Hanpasnenns u nytu 1 bubnmoreka [JOK

MaKpO3BOJTHOIHNHN

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



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

9 HeoOpatumocTs 3BoOMIONNN
10 Uctopust xu3Hu Ha 3emMiie U1 METObI
e€ u3ydyeHus
1 ['unoTte3pl MPOUCXOKACHUS KUZHU bubnmoreka [JOK
Ha 3emiie https://m.edsoo.ru/863ea5a6
12 PazButue xu3Hu Ha 3eMIie 1o 3pam u bubnmoreka [JOK
nepuoaam https://m.edsoo.ru/863eabbe
OCHOBHBIE 3TaIlbl BOTIOIUU
PaCTUTENBHOTO U )KUBOTHOT'O MHpA.
13 [TpakTuyeckas padora Ne 1 0.5 bu6nuorexa [IOK
«M3ydyeHne NCKONaeMbIX OCTaTKOB https://m.edsoo.ru/863ea8bc
pacTEeHUN U KUBOTHBIX B
KOJUTEKIIUSX
14 CoBpeMeHHas cuctema bu6nuoreka [IOK
OpPraHUYECKOro Mupa https://m.edsoo.ru/863ea48e
15 DBOJIOIMS YeTI0BEeKa (aHTPOIIOTEHE3) Bubmmorexa [IOK
https://m.edsoo.ru/863eac2c
16 JBrokymme cuitbl (pakTopsl) bu6nuoreka [IOK
AHTPONOTEHE3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaJIUU IBOJIOLUN
YelioBeKa
13 UYenoBeyeckue pacsl U MPUPOIHBIE bu6nuoreka [IOK
ajarTalyuy 4yeaoBeKa https://m.edsoo.ru/863eaca2
PesepBubIil ypok. O6001IeHIE TIO
19 Teme «BO3HUKHOBEHHE U pa3BUTHE
JKA3HU Ha 3eMiie»
20 DKOJIOTHSI KaK HayKa
21 Cpenbl OOUTaHUS U SKOJIOTHYECKUE bubmunoreka LIOK



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

(baxTopsl

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

AbGuoTtudeckue HaKTopsbl.
Jlaboparopnas pabota Ne 3.
«Mopdonorudeckue 0COOCHHOCTH

22 pacTeHM U3 pa3HbIX MECT 0.5 bubmmorexa LIOK
https://m.edsoo.ru/863eb10e
obutanus». JlaboparopHas pabora
No 4. «BnusiHue cBeTta Ha poCT U
pa3BUTHE YEPEHKOB KOJIEyca»
bubmunoreka LIOK
23 buorutieckue paxToper https://m.edsoo.ru/863eb348
DKOJOTUYECKHIE XapaKTePUCTUKU
nonyssauuu. [Ipaktuyeckas padora
24 Ne 2 «IToncuét ImioTHOCTH 0.5
MOMYJISINI pa3HbIX BUJOB
pacTeHui»
’5 Coo0riecTBa OpraHu3MOB — bubnmoreka [JOK
OHOIIEHO3 https://m.eds00.ru/863eb46a
2 DKOJIOTUYECKHNE CUCTEMBI bubmuoteka [JOK
(9KOCUCTEMBI) https://m.edsoo.ru/863eb46a
OcHOBHBIE MOKa3aTeNN IKOCUCTEMBI.
bubmunoreka LIOK
27 DKOJOTUYECKUE MUPAMUBI.
N https://m.edsoo.ru/863ebSfa
CgoiictBa 3xocuctem. Cykueccus
28 [Ipupoanbie 3KOCHCTEMBI
29 AHTPOIOT€HHbIE SKOCUCTEMBI
30 buocdepa — rinobanpHas bubmmoreka [JOK
AKOCHCTEMA 3eMJIU https://m.edsoo.ru/863ebbSe
31 3aKOHOMEPHOCTHU CYIIECTBOBAHUS bu6nuoreka [IOK

o6uocdepsl

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



https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16

32 YenoeuecTBo B Onochepe 3eminn 1
3 CocylecTBOBaHHE TPUPOJIBI U | bu6nuoreka [IOK
YEeJI0BEYECTBA https://m.edsoo.ru/863ebale
PesepBubIil ypok. O600IICHIE TEMBI
34 «Co00111eCTBA U DKOJIOTUUECKHE 1
CUCTEMBD»
OBUIEE KOJIMYECTBO YACOB I10 34 )5

I[TPOIT'PAMME



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

IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOU IPOI'PAMMBI

10 KITACC

Kon
NpoBepPsIeMOro
pe3yJjabTaTa

IIpoBepsiemble npeIMeTHBIE Pe3yJIbTATHI 0CBOEHHUS] OCHOBHOM
0o0pa3oBaTe/IbHOI MPOrPaMMBbI CpeIHero o01ero 00pa3oBaHus

ChopMUpOBAaHHOCTH 3HAHMK O MECTE M POJM OWOJOTHU B CHUCTEME
HAYYHOT'O 3HAHHSI €CTECTBEHHBIX HAayK, B OPMUPOBAHUH COBPEMEHHOM
€CTECTBEHHO-HAYyYHO! KapTHHBI MUPA U HAYYHOTO MHUPOBO33PEHUS; O
BKJI/Ie POCCUHCKUX U 3apyOeXHBIX YUEHBIX-OMOJIOTOB B Ppa3BUTHE
Ouosiornu; (QYHKIMOHAILHOW TPAMOTHOCTH YEJIOBEKA Ui PEIICHUS

JKU3HCHHBIX 3aJa4

YMeHHe pacKphIBaTh COJACpKAHWE OWOJIOTHYECKUX TEPMHUHOB |
MOHATHIA: KU3Hb, KIIETKA, OpraHu3M; MeTabonmmn3m (0OMEH BEIIECTB H
IpeBpalleHHe SHEPruH), ToMeocTa3 (caMoperynsinus), YpOBHEBas
OpraHu3aIys >KUBBIX CHUCTEM, CaMOBOCTIPOM3BEACHUE (PEIPOTYKIIHS),

HACJICACTBEHHOCTb, UBMCHYNBOCTL, POCT U PA3BUTHC

VYMmeHue uznaratb OMOJIOrHYECKHE TEOPHH (KJIETOYHAsl, XpPOMOCOMHas,
MyTaimoHHas), 3akonbl (I'. Menaens, T. Moprana, H.1. Basusnosa) u
ydeHus (0 IeHTpax MHOrooOpasusi M TNPOUCXOXKICHHS KYJIbTYPHBIX
pactenuii H.J1. BaBuinosa), onpenenars rpaHuilbl UX IPUMEHUMOCTH K

KUBBIM CUCTEMaM

YMeHue BIaAeTh METOJaMU HAYYHOTO TIO3HAHHWS B OHOJOTHUH
(HaOmro/IeHNEe W OINMCAHME YKUBBIX CHUCTEM, IPOIECCOB U SIBIICHU;
opraHu3amnysi © TPOBEICHHE OMOJOTHYECKOTO  AKCIIEPUMEHTA,
BBIIBM)KCHUE  THUIIOTE3bI, BBISIBICHUE  3aBUCUMOCTH  MEXIY
WCCIIEAYEeMbIMU BEJIUYMHAMH, OOBSICHEHUE MOJYyYECHHBIX PE3yIbTaTOB,
WCIIOIb30BaHHBIX HAYYHBIX TOHSATHH, TEOPUH M 3aKOHOB; YMCHHE

ACJIaTh BBIBOJbI HA OCHOBAHUU MMOJTYYCHHBIX pe3yanaT0B)

VYMeHue BBIACIATh CYIICCTBEHHbIC TMPHU3HAKH BHPYCOB, KIETOK
MNpOKapuoT MU ISYKAPHUOT, OJHOKJIECTOYHBIX W  MHOT'OKJICTOYHBIX
OpPraHW3MOB; OCOOCHHOCTH  TMPOILIECCOB OOMEHa  BEIIeCTB U
NpEBpAIICHHUs] SHEPTUU B KiIETKe, (POTOCHHTE3a, IUIACTHYECKOTO W
IHEPreTUYecKOro  OoOMeHa,  XEMOCHHTE3a,  MHUTO3a,  Meilo3a,
OIJIOAOTBOPCHUA, PAa3MHOXKCHUA, WHIUBUYAJIbHOT'O Pa3sBUTHA

opranu3Ma (OHTOTEHE3)




YMenune MMPUMCHATH MMOJIYYCHHBIC 3HaHHUA JIIsL 00BACHEHNS

OMOJIOTUYECKHUX MPOIECCOB U SIBICHUM, JJIS MPUHSATUS MPAKTUIECKUX
pelIeHni B MOBCEAHEBHON KU3HHU B LIETSAX oOecreueHus: 6€30macHOCTH
CBOETO 37I0POBbsI U 3JJ0POBbs OKPY>KAIOIUX JII0JIeH, COOIIOACHNUS HOPM
rPaMOTHOTO  TOBEJCHUS B MIPUPOTHOMN

OKpYyXKarolein cpene;

ITIOHUMAaHHEC HGOGXOI[I/IMOCTI/I HUCIIO0JIb30BaHUA I[OCTI/I)KGHI/Iﬁ

COBPEMEHHOW OMOJOTMM W OHOTEXHOJIOTHH Il PaIMOHAIBHOTO

MIPUPOIONOIB30BAHUS

YMeHne pemarb 3JIeMEHTapHbIe T'€HETHYECKHE 3aJadyd Ha MOHO- U
IUTUOPUIIHOE CKpEIIMBaHKE, CICIICHHOE HACJIEIOBAHUE; COCTABISThH
CXeMbl ~ MOHOTHOPHIHOTO

CKpCIIUBaHUA JJIsA MMpCaACKa3aHuA

HACJIEA0BAHUS IIPU3HAKOB Y OPraHU3MOB

YMeHue BBINOJHATH JIA0OpaTOpHBIE M NpPaKTUYECKHe padoTHl,

coOmoiaTh TpaBWja TpH padoTe ¢ y4eOHBIM M JIaOOPaTOPHBIM

o0opyI0BaHUEM

YMeHue KpUTHYECKH OLEHWBATh W UHTEPHPETUPOBATH MH(OPMALIUIO
OMOJIOTMYECKOT0 COJepKaHusl, BKIIOYAIOIIYIO TICEBAOHAYYHbIE 3HAHUS
U3 pa3nuuHbIX ucTouyHNKoB (CMU, HayyHO-TIONYJIsIpHBIE MaTepHalbl);
STHYECKUE AacCMeKThl COBPEMEHHBIX HCCIEAI0BaHUM B OHOIOrUH,

MeaunyHe, OMOTEXHOIOTHI

10

YMeHne co3iaBaTh COOCTBEHHBIC TUCHMEHHBIC U YCTHBIE COOOIICHUS,
000011ast OMOTOTUUECKYI0 MH(OPMAITUIO M3 HECKOJBKUX MCTOYHUKOB,

rpaMOTHO HUCIIOJIB30BATh MOHSTHHHBIN arrapar OMOJIOrUHU

11 KIIACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHBIE Pe3yJabTATHI 0CBOEHHUS] OCHOBHOM
0o0pa3oBaTe/IbHOW MPOrPaMMbl CpeHero 001ero o0pa3oBanusi

CdopmupoBaHHOCT 3HAHUKW O MECT€ U POJH OHOJIOTUM B CHCTEME
HAYYHOTO 3HAHHSI €CTECTBEHHBIX HAayK, B ((OPMUPOBAHNH COBPEMEHHOM
€CTECTBEHHO-HAYYHOW KapTUHBI MUPAa M HAYYHOTO MHPOBO33PEHUS; O
BKJIaJIE POCCUMCKMX U 3apyOCKHBIX YUYEHBIX-OMOJIOrOB B pPa3BUTHE
Oouonorun; (PyHKIMOHAILHON TPaMOTHOCTH 4YeJIOBEKa HJIsi PEIICHUS

JKU3HCHHBIX 3aJa4

YMeHue packpblBaTh COJEpKAHHWE OWOJIOTUYECKUX TEPMHHOB U

TOHSATUN: BHJI, TOIMYJSAIUS, TeHO(OH, BOJIONMS, IBIKYIIHE CHIIBI




(paxropsr) IBOJIIOLINH, MPUCIIOCOOTICHHOCTD OpPraHHU3MOB,
BU000pa3oBaHue, HKOJIOTUYECKUE daxTopsl, HKOCHUCTEMA,
OPOXYLEHThI,  KOHCYMEHTBI,  PEOYLEHTHl,  [ENH  MHUTaHH,

AKOJIOTHYECKasl MUpaMuia, OuoreoreHo3, onochepa

VYMeHue uznaraTb OMOJIOTHYECKUE TEOPUU (IBONIOLMOHHAS Teopus Y.
JlapBuHa,  CHHTETHYECKass  TEOpUs  OSBOJIIOLMHU), 3aKOHBI U
3aKOHOMEpHOCTH (3apossimieBoro cxonacrsa K.M. bapa, uepenoBanus
IJIaBHBIX HampasjieHui u nmytei spomonuu A.H. CeBepuiosa, yueHus o
omochepe B.M. Bepnaumckoro), ompenensTe  TPaHUIBI  HX

IMIPUMEHUMOCTH K ) KUBBIM CUCTEMaM

YMeHne BIageTh METOJaMH HAyYHOTO TIO3HAHWUS B OHOJIOTHH
(HaOnrofieHWe W OMKCAHUE >KUBBIX CHCTEM, IPOIECCOB U SIBICHMIA,
OpraHm3ainusi W TMpOBEAEHUE OMOJOTHYECKOTO  JKCICPUMEHTA,
BBIIBMKCHHUE  THUIIOTE3BI; BBISIBIICHUE  3aBACUMOCTH  MEXIY
HCCIIEAYEMbIMU BEIUYMHAMH, OOBSICHEHUE MOJYyUYEHHBIX PE3yIbTaTOB,
HCMOJIb30BAHHBIX HAyYHbIX IOHSATUWA, TEOPUH M 3aKOHOB; YMEHHUE

ACJIaTh BBIBOJbI HA OCHOBAHUU MMOJTYYCHHBIX pe3yanaT0B)

YMmenune BBICIATH CYHICCTBCHHBIC IIPpU3HAKU CTPOCHUMA
OMOJIOTUYECKUX  OOBEKTOB:  BHJOB, MOMYJSIIMNA, MPOAYIEHTOB,
KOHCYMEHTOB,  PEAYIIEHTOB,  OHOTCOIICHO30B U  JKOCUCTEM;
0COOCHHOCTH IPOIIECCOB HACJIeICTBEHHOMN HU3MCHYMBOCTH,
€CTeCTBEHHOTO  0TOOpa, BHA000pa30BaHMS, TMPUCIIOCOOICHHOCTH
OpPraHU3MOB, JEHCTBUS HKOJOTHYECKUX (DAKTOpPOB HAa OpPraHU3MBI,
MEePEHOCa BEIIECTB M MOTOKA SHEPIHH B SKOCUCTEMaX, aHTPOIIOT€HHBIX
HU3MCHEHUI B 9KOCHCTEMaX CBOCH MECTHOCTH, KPyroBOPOTa BEIECTB U

OMOTeOXMMHYECKHX IIMKIIOB B Onochepe

YMmenune MMPUMCHATH MMOJIYYCHHBIC 3HaHUA JJIA OG’bHCHeHI/IH
6HOJIOI‘I/I‘IGCKI/IX mponeccoB u HBHGHHﬁ, AJI TIPUHATUSA TPAKTUYCCKUX
pelIeHni B MOBCEAHEBHON KU3HHU B LIEJIAX o0ecrieueHus: 6€30MacHOCTH
CBOETO 3/I0POBbsSI U 3JI0POBbsI OKPY>KAIOIIUX JIFOJIEH, COONIIOIEHUS HOPM
rPaMOTHOTO  MOBEAEHUA B  OKPYXAKOUIEH MNPUPOAHOU  CpEAE;
IIOHHMMAaHUC HGOGXOI[I/IMOCTI/I HUCITIOJIb30BaHUA I[OCTI/I)KGHI/II\/'I

COBPEMEHHOM OMOJIOTUH AJIsl PALIMOHAIIBHOTO IPUPOIOTIOIB30BAHUS

YmMmenue peuiaTtb 3JICMCHTAPHBIC OHOJIOTHYECKUE 3aaa4r, COCTaBJIATHb

CXEMBI NTepeHoca BEIIECTB U SHEPTUU B 3KOocHcTeMax (L[eNH MUTaHNs)

YMeHHe BBINONHATH JIA0OpPAaTOpHBIE H  TPAaKTUYECKHE PadoTHl,
coOmoaTh TpaBuja Tpu padboTe ¢ Y4eOHBIM H JaOOpPaTOPHBIM

o0opyaoBaHuEeM




YMeHHne KpUTHUYECKH OLIEHMBATh M HMHTEPIPETUPOBATh HH(OPMAIUIO
OMOJIOTUYECKOTO CO/IepKaHMs, BKIIOYAIOIIYIO TICEBIOHAYYHbIC 3HAHMS

13 pa3nuHbIX UCTOYHUKOB (CMMU, Hay4dHO-TIONYJIIpHBIE MaTepUaIb);

? paccMaTpuBaTh rIo0anbHBIC AKOJIOTUYECKUE POOJIEMBI
COBpEMEHHOCTH, (HOPMUPOBATH MO OTHOIICHUIO K HHUM COOCTBEHHYIO
MO3UIIHIO
YMeHue co3naBath COOCTBEHHBIE MHUCHbMEHHBIE U YCTHBIE COOOIICHHS,
10 000011251 OMOJIOTHYECKYI0 HHPOPMAINIO U3 HECKOIbKUX HNCTOYHHKOB,

IPaMOTHO UCHOJIb30BaTh MOHATUHHBIN anmapat OMOJI0THI




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KJIACC

Kon

IIpoBepsieMblii JJIEMEHT COEPKAHUSA

buonorus xak Hayka

1.1

buonoruss — Hayka o >xuBoil mpupoze. Pornb Ouosnoruu B (GpopMHpPOBaHUHU

COBPEMEHHOW Hay4yHOH KapTHHBI Mupa. CucTtemMa OMOJIOrMYecKiX HayK

1.2

MeTo1p1 IO3HAHUS KUBOU PUPOIBI (HAOTIOACHHE, SKCTIEPUMEHT, OMHCAHUE,
U3MepeHue, KiacCHU(UKaIus, MOACTUPOBAaHUE, CTAaTHUCTHYECKas o0padoTka

JTAHHBIX )

’KuBble cucTEeMBI U X opraHu3anus

2.1

Kussbie cuctemsl (OMOCHCTEMBI) KaK MpeAMET u3ydeHus: ouosoruu. CBoicTBa

OMocHucTeM M UX pazHooOpasue

2.2

YpoBHU OpraHu3anuu OMOCUCTEM: MOJIEKYISIPHO-TCHETHUYECKUH, KICTOUHBIMH,

OpraHU3MEHHBIN, TOMYJISIIMOHHO-BUIOBOM, SKOCUCTEMHBIN, OrochepHbIi

XHUMUYECKUH COCTaB M CTPOCHUE KIIETKU

3.1

XWUMUYECKUH COCTaB KJIETKH. XHUMHYECKHE AJIEMEHTBI: MaKpO3JEMEHTHI,
MHKpO3JIEMEHTBI. Bona u muHepanpHble BemiecTBa. DyHKIMH BOABI U

MHHCPAJIBHBIX BCIICCTB B KJICTKC. Ho;mep)KaHHe OCMOTHYECKOro OanaHca

3.2

benku. CoctaB u cTpoeHHe OEIKOB. AMHHOKHUCIOTBI — MOHOMEPHI OENKOB.
He3amenumble M 3aMEHHMMBIE aMHHOKHUCIOTBI. AMWHOKHMCIOTHBIM COCTaB.
VYPOBHHU CTPYKTYpbI OETTKOBOM MOJIEKYJIbI (IEPBUYHAS, BTOPUYHAS, TPETUYHAS
U YeTBEPTUYHAS CTPYKTypa). XUMUYECKHE CBOMCTBA OenkoB. buonornueckue
¢dyHKIMN OEIKOB.

depMeHTHI — Onosornyeckue katanu3atopbl. CTpoeHrne pepMeHTa: aKTHBHBIN
LEeHTp, cyOcTpaTtHas cnenuduanocts. Kodhepmentsl. Butamuupl. OTinmuuns

(bepMeHTOB OT HCOPraHNYCCKUX KATaJIN3aTOPOB

3.3

VYrneBonmpl:  MOHOcaxapuabl  (TJIFOKO3a, pubo3a ©  Ae30Kcupu0o03a),
aucaxapuibl (caxaposa, JIakTo3a) W TMOoJucaxapuibl (Kpaxmal, TIHMKOTEH,
1emtoo3a). buonorndeckue GyHKIUN YTIEBOIOB.

Jlumuaer:  Tpurmunepunabl, crepounnl, (ochomunuael. ['mapodunsHO-
ruapodoOHbIe cBolicTBa. buonormdeckue dyHkuuu aunuaoB. CpaBHEHHE

YIJIeBo0B, OEJIKOB U JIMIIUA0OB KaK UCTOYHHUKOB SHCPTHUU

3.4

Hyxneunosbie kucnorsl: JHK wu PHK. Hyxneotuast — MoHOMEpHI




HyKJIeMHOBBIX KucnoT. Ctpoenne u ¢pynkuuu JJHK. Ctpoenue u QyHKImu

PHK. AT®: cTtpoenue u GyHKIIIH

3.5

[uTonorus — Hayka o kietke. Kinerounas teopusi. MeToapl H3y4eHUsI KJIETOK

3.6

Krnetka kak nenoctHas xxuBasi cuctema. O01ye Npu3Haky KJIETOK: 3aMKHYTast
HapykHass MmemOpana, mosiekynbl JIHK kak renernueckuii anmapar, cucreMa

cuHTe3a Oelka

3.7

Tunel KJIETOK: DJyKapuoTHYecKas U mpokapuotuueckas. OcobeHHocTH
CTpPOCHHS TMPOKAPUOTHYECKOW KIeTKu. KilerouHas creHka OakTepuid.
CrpoeHue »ykapuoTHUYECKOW KJIeTKH. OCHOBHBIE OTIWYHUSL PACTUTEIBHOM,

YKUBOTHOM ¥ TPUOHOM KJICTKH

3.8

[ToBepXHOCTHBIE CTPYKTYpPBHI KJIETOK — KIJIETOYHAsl CTEHKA, TIMKOKAIHKC, HX
¢bynknuu. [lnazmarndyeckas memOpana, e€ cBoiictBa 1 pynkmuu. [{uTomnazma
u e€ opranoupl. OJHOMEMOpaHHbIE OPraHOUAbI KJIETKH: SHAOILUIa3MaTHUeCcKast
cerb (OIIC), anmapar I'ompaxku, 1m3ocoMmsl. [10TyaBTOHOMHBIE OpPraHOMIBI
KJIETKH: MUTOXOHJIpUH, TuIacTH L. [IponcxoxxaeHre MUTOXOHIPUHN U TUIaCTHI.
Bunbr mnactun. HememOpanHble OpraHOHIbI KJIETKH: PHOOCOMBI, KJIETOUHBIHA

LIEHTP, PECHUYKH, )KTYTUKU. DYHKIIUU OPraHOUIOB KJIETKU. BKitoueHus

3.9

Anpo — perynsTopHbiii 11eHTp KieTku. CTpoeHHe sapa: siaepHas 000JI0vKa,

KapHOILJIa3Ma, XPOMATHH, SAPBIIIKO. XPOMOCOMBI

3.10

TpaHcnopT BEIECTB B KIIETKE

X(HBHGI[GHTGHBHOCTB KIJIICTKHU

4.1

OOMeH BemIecTB, WM MeTa0oaN3M. AcCUMIIIANUS (TIaCTUYECKU 00MeH) U
TUCCUMUIIALUS (PHEPTeTHUECKU 0OMEH) — JIBe CTOPOHBI €AMHOTO IMpoliecca
Merabonm3ma. Tumbl oOMeHa BeIIECTB: aBTOTPOMHBIA M TeTepOTPOGHBINH.

Ponb pepmenTOB B 0OMEHE BELIECTB U MIPEBPALEHUN SHEPTUU B KIIETKE

4.2

®dorocunte3. CBeroBass u TeMmHoBas (a3bl  ¢dorocuHTe3a. Peaknun
dbotocunTe3a. DhPexkTuBHOCTH (PoTOocHHTE3a. 3HaUYeHHE (HOTOCHHTE3a s
KU3HU Ha 3emse. BrusHue ycinoBuil cpenbl Ha (OTOCHHTE3 U CIIOCOOBI
MOBBILIEHUS €r0 MPOTYKTUBHOCTH Y KYJIBTYPHBIX PaCTEHUH.

XeMocHHTe3. XeMOCUHTE3UPYIOIIHe OakTepruu. 3HAUCHUE XEMOCHHTE3a IS

JKU3HU Ha 3emiie

4.3

DHepreTUYecKuii oOMEH B KJIeTKe. PacIieruieHue BemecTB, BBIJICICHUE U
AKKyMYJIUPDOBaHHE DHEPTUHM B KIETKE. JTallbl YHEPTeTUYECKOro OoOMeHa.
I'mukonus. bpoxkenue u ero Buabl. KuciaopoaHoe okucieHue, WIH KIETOYHOE

neixanue. DPHEeKTUBHOCTh IHEPTETHIECKOT0 0OMEeHa

44

Peakumn wmarpuunoro cuHTe3a. ['eHermyeckas wuHpopmanus u JIHK.

Peanuzarus renerndeckoil nHpopManuu B KieTke. ['eHETHYECKUN KOl M €T0




cBoiicTBa. TpaHckpunuus — wMatpuunblii cuHTe3 PHK. Tpancmsmus —
ouocunTe3 Oenka. KogupoBanue aMuHOKHUCIOT. Pois pubocoM B OMOCHHTE3E

Oenka

4.5

Hexnerounsie ¢popmbl xu3Hu — BUpychl. Mctopus otkpeitus Bupycos (I.1.
NBanoBckuii). OCOOEHHOCTH CTPOCHHS W JKU3HEACATEIHBHOCTH BUPYCOB.
baktepuodaru. bone3nu pacTeHuii, KUBOTHBIX M YEJIOBEKA, BHI3BIBACMBIC
BUpycamu. Bupyc ummynonepunmra uenoeka (BUY) — Bo3Oyaurens
CII1/Ia. [TpodunakTruka pacipoCTpaHEHHs] BUPYCHBIX 3a00JIEBaHHI

Pa3mHOXkeHNe 1 HHAMBUAYATbHOE Pa3BUTHE OPTaHU3MOB

5.1

Kierounslii WK, WM SKM3HEHHBIM MUK KiaeTku. MHTepdaza m MHTO3.
ITponeccel, nporekaromue B uHTEpdase. Permkanns — peakuus MaTpUIHOTO
cunreza JJHK. Crpoenune xpomocom. XpOMOCOMHBIH HA0Op — KapHOTHII.
JIMMJIOWIHBIE ¥ TalyIOWAHBI  XpOMOCOMHBIE HAOOpBL.  XpOMAaTUIBI.
[MuTomornyeckue OCHOBBI Pa3MHOXKECHHMS W HHIWBHIYAIBHOTO PAa3BUTHUSA
OpPraHHU3MOB.

Henenue kietkn — Muto3. Cragum mutosa. Ilponeccsl, npoucxonsniye Ha

pa3HbIX CTAAUSAX MUTO3a. bUOIOrHUecKuii CMbICII MUTO3a

52

®opMbI pa3MHOKEHHsI OPraHU3MOB: Oecronoe U mosioBoe. Buasl 6ecronoro
pa3sMHOXKEHHUA: JAEJICHHE HAJBOE, MOYKOBAHHE OJHO- M MHOTIOKJIETOYHBIX,
CropooOpa3oBaHue, BEreTaTUBHOE  Pa3MHOKEHHE. HckyccTBeHHOE

KIIOHUPOBAHUC OPraHU3MOB, €0 3HAUCHUC IJId CCIICKIIUN

53

ITonoBoe pa3zMHOXkEHHE, €r0 OTINYUSA OT OE€CIOIIOrO.
Meiio3. Craguu Mmeiosa. Ilpoueccel, mpoucxoisniye Ha CTagusX Menosa.
IloBenenne xpomocom B meinose. Kpoccunrosep. buonorndeckuii cMmbici u

3Ha4yeHue Meio3a

54

['ameTorenes — mpouecc 0Opa30BaHUS TMOJOBBIX KIETOK Yy >KUBOTHBIX.
[lonoBeie skenme3bl: CEeMEHHUKM U sSU4YHUKH. OOpa3oBaHuWe U pa3BUTHE
MOJIOBBIX KJIETOK — raMeT (CIepMaTo30Mj, SHIeKIeTKa) — ClepMaToreHe3 u
ooreHed. OCOOCHHOCTH CTPOCHHSA SHULEKIETOK U  CHepMaTO30HJIOB.

OmnonotBopenue. [TapreHorenes

5.5

NunuBuayanpHOe  pa3BuTHE (OHTOreHe3). OMOpHOHAIBHOE pa3BHUTHE
(amOpuorene3). Otambl 3MOPHUOHAIBHOTO PA3BUTHS Yy  IMO3BOHOYHBIX
KUBOTHBIX: JIPOOJICHHE, TacTPyJsus, opraHoreHe3. IlocTaMOpuoHaIBHOE
pa3BuTHe. TuOBl MOCTAIMOPHOHAIBHOTO PAa3BUTHUSA: MpPSIMOE, HENpsMoe
(muunHOYHOE). BrnusiHME cpenbl Ha pa3BUTHE OPraHU3MOB; (PAKTOPBI,
CTIIOCOOHBIE BBI3BIBATh BPOXKIEHHBIC YPOJICTBA.

Poct u pasButue pacrenuid. OHTOreHE3 LBETKOBOTO PACTEHUS: CTPOCHUE




CCMCHU, CTalUN PASBUTUA

HaCJIe,Z[CTBGHHOCTB U USMCHYUBOCTb OPTraHU3MOB

6.1

IIpeamer u 3amaum reHetuku. Mceropus pasButus TeHETUKU. Bxian
POCCHUUCKHX U 3apyOEKHBIX YUEHBIX B pa3BUTHE T€HETHUKU. METO/1bl T€HEeTUKU
(TuOpUAOIOTUYECKHM, ITUTOTCHETHUECKHH, MOJICKYJISIPHO-TCHETHUECKHHA).
OCHOBHBIE T€HETUYECKHE MOHATHUSA. [ 'eHeTHUeCKasi CHMBOJIMKA, UCIIOIb3yeMast

B CX€Max CKpeIlUBaHUN

6.2

3aKOHOMEPHOCTH HACJEeIOBAaHUS MPU3HAKOB, YCTaHOBIEHHBIE I'. MeHeneM.
MoHoruOpuaHOe CKpelIMBaHue. 3aKOH eAMHOo0Opasus THOPHIIOB IMEPBOTO
nokojeHus. [IpaBuiao MOMHUHUpPOBaHHS. 3aKOH paCHICTUICHUS TPU3HAKOB.
['umore3a ynctothl ramet. [1oHOE M HETIOTHOE JOMUHHPOBAHHUE.

JluruOpumHoe  CKpelwBaHWE. 3aKOH  HE3aBHUCHUMOTO  HACJIEIOBAHUS
Mpu3HaKoB. [lUTOreHeTHYECKHe OCHOBBI JUTHOPUIHOTO CKPEIIMBaHUA.
AHanu3upyromiee  CKpemmBaHue.  Vicmonp3oBaHHWE — aHATM3UPYIOIIETO

CKpEITUBaHUSI JIJIs1 OTIPEICIICHUSI TEHOTHUITA 0COOH

6.3

CueruieHHOe  HacienoBaHWe Tpu3HakoB. Pabora T. Moprana mo
CUEIUICHHOMY HAacJIeIOBaHUIO TeHOB. HapyleHue clerieHuss TeHOB B
pe3yabTaTe KpPOCCUHIOBEpa. XpPOMOCOMHAas TEOpHUsl HACIEACTBEHHOCTH.
['enernueckue KapThl.

I'eneruka mosa. XpoMOCOMHOE OMpeENeSieHHE 1oja. AyTOCOMBI U MOJIOBBIE
XPpOMOCOMBI. I'omoramerHnsie u réreporaMCcTHLIC OpPraHHU3MBI. HaCJIe,Z[OBaHI/Ie

MMPHU3HAKOB, CHUCIUVICHHBIX C ITOJIOM

6.4

N3menunBOoCTh. BUIbI N3MEHUMBOCTH: HEHACIICACTBECHHAS U HACIEICTBEHHAs.
Ponp cpenpl B HEHACIEACTBEHHOM W3MEHYMBOCTH. XapaKTEPUCTUKA
MOANGUKAITMOHHOW W3MEHUYMBOCTU. BapuanmoHHBIA P W BapHUAIlMOHHAS
kpuBad. Hopma peaknum npusHaka. KolM4ecTBEHHbIE M KayeCTBCHHBIE
OpU3HaKM W WX HopMma peakuuud. CBoiicTBa  MOAM(PHUKAIIMOHHOMN

HU3MCHYUBOCTHU

6.5

HaCJIe,Z[CTBeHHa}I, Wi TICHOTUIIMYCCKAsA, HU3MCHYHNBOCTB. KOM6I/IHaTI/IBHa}I
M3MEHYMBOCTh. Meiio3 W TIOJIOBOM TMpoIecC — OCHOBA KOMOWHATHBHOMU
W3MEHYMBOCTH. MyTalMoHHas HM3MEHYMBOCTh. Kiaccudukamuss MyTanuid:
T'CHHBIC XpOMOCOMHBIG, TCHOMHUBIC. I‘IEICTOTEI n HpI/I‘-II/IHI:I MyTaI_[I/II\/'I.
MyTtarennsle (GakTopbl. 3aKOH TOMOJOTMYECKHX PSAJOB B HACJIEICTBECHHOMH

n3MenuuBocty H.M. BaBuiosa

6.6

T'eneTuka uyenoBeka. KapI/IOTI/IH YCJIOBCKA. OCHOBHBI@ METOAbI TCHCTUKHU
YeJIOBEKA: reHeaIOTHYECKHUH, OU3HELOBLIH, IIUTOT€HECTHYCCKUH,

OMOXMMHYECKHI, MOJEKYJsSIpHO-TeHeTHUeCKui. COBpEMEHHOE OIpe/IeiieHuE




T'CHOTHUIIA: ITIOJTHOT'CHOMHOC CGKBGHI/IpOBaHI/IG, FGHOTI/IHI/IpOBaHI/IG, B TOM YHCJIC
¢ momomrsto ITI[P-ananu3a. HaciaeacTBennbie 3a001eBaHUS YeI0BEKa: TCHHBIC
0one3nu, 0oJie3Hn c HaCJIEICTBEHHOMN MIPEAPACIIONOKEHHOCTBIO,
XpoMOCOMHBIE ~ Oone3nn. ComaTuyeckue M TIeHEepaTUBHbIE MYTAallWU.
[Tpunnunsl  310poBOro oOpas3a >KU3HM, JUATHOCTHUKH, NPOPHUIAKTHKH U
JICUEHUS T€HETHYECKUX 0o0JIe3HEH. Meanko-reHeTHYECKOE
KOHCYJIbTUPOBaHME. 3HAUYCHUE MEIUIIMHCKON T€HETUKH B MPEAOTBPAIICHUN U

JICYCHUH TE€HETUYCCKUX 3a00JIEBaHUM YeIOBEKa

Cenexust opraan3MoB. OCHOBBI OMOTEXHOJIOTUU

7.1

Cenexkuusi Kak HaykKa M IPOLECC. 3apOXKACHUE CEIEKLIUU U JOMECTHKALUS.
VYuenue H.M. BaBuioBa o0 IHEHTpax NPOHCXOXKACHHUS W MHOTooOpasus
KyJIbTYPHBIX pacTeHUH. LIEHTpBl NPOMUCXOKICHUS AOMAIIHMX >XUBOTHBIX.

Copr, nopoaa, mramm

7.2

CoBpeMeHHbBIE METOIbI CeIeKIIMU. MacCcoBbIi U MHANBUIYAIbHBIH OTOOPHI B
CEJIEKIIMM pAaCTeHUH U KMBOTHBIX. OlleHKa 3KcTepbepa. bianm3kopoicTBEHHOE
ckpemuBanue — HHOpuaAMHT. Yncras nuaus. CKpellrBaHUe YMCTHIX JTUHUH.
I'etepo3uc, wunum TuOpuAHas cuwia. HeponcTBEHHOE CKpeLIMBaHUE —
aytOpuauar. OtnanéHHas rubOpuam3anus U e€ ycnexu. VICKycCTBeHHBIN
MyTareHe3 M IOJy4YEHHE MOJUILIONAOB. JlOCTHKEHUS CENEeKLIUHU DPACTEHH,

JKUBOTHBIX U MUKPOOPTaHU3MOB

7.3

buorexHonorust Kak oTpacib NPOM3BOACTBA. ['€HHas WH)KEHEpHUs. OTallbl
coznanust pexkomOuHantHoi JIHK u Tpancrennsix opranuszmoB. Kiertounas
nHxeHepus. Kierounele KynbTypbl. MUKpPOKIOHAIBHOE PpPa3MHOKEHHE
pactenuii. KioHuUpoBaHHE BBICOKONPOAYKTUBHBIX CEIbCKOXO3SHCTBEHHBIX
OpPraHU3MOB. DKOJIOTHUECKHE U dTHUecKue mpodnemsl. MO — reHetuuecku

MOIU(DHUIIMPOBAHHBIE OPTAHU3MBI

11 KIIACC

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

DBOJIONMOHHAS ONOJIOTHS

1.1

DBOJIOIMOHHAS TEOPHS U €€ MECTO B OMOJIOTHH.
CBuAeTeIbCTBA DBOMIONMU. [lalleOHTOJIOTHUECKHE: IOCIIEA0BATEIBHOCTh
MOSIBJICHUST BUJIOB B TAJICOHTOJIOTHYECKON JIETOMHCH, MEePEXOAHbIE (POPMBL.

buoreorpaduueckne: cxoacTtBo u paznuuue ¢dayH U (HIOp MATEPUKOB M




OCTPOBOB. DMOPHUOJIOTUYECKHE: CXOJACTBA M PasziIuuusi 3MOPHOHOB pPa3HbBIX
BU/IOB  MO3BOHOYHBIX. CpaBHUTEIHHO-aHATOMUYECKHE: TOMOJIOTHYHBIC,
AQHAJIOTUYHBbIC, pyAUMEHTapHbIE OpraHbl, aTaBU3Mbl.  MOJIEKYJIAPHO-
OMOXMMHYECKHE: CXOJICTBO MEXAaHM3MOB HACJIEICTBEHHOCTH M OCHOBHBIX

MeTa0OJIMUECKUX MyTel Y BCEX OPraHU3MOB

1.2

OpomtonmonHas Teopuss Y. [lapBuna. Ilpennocwiiku BO3HUKHOBEHUS
JapBUHU3MA. J[BHXKYIIME CUJIBI YBOJIOLUM BUAOB M0 JlapBUHY (M30BITOYHOE
pPa3MHOXEHHME  IpU  OIPAaHUYECHHOCTH  PECYpPCOB,  HEOINpeAenEHHas

W3MEHYHBOCTH, 00pH0a 3a CyIIECTBOBAHUE, ECTECTBEHHBIA OTOOP)

1.3

Cunrernueckas teopus s3Bomouuu (CTD) M OCHOBHBIE €€ IOJIOXKEHUS.

MuxkposBomtorus. [Tomynsmus Kak eTMHAIA BUAA U SBOJIOIUH

1.4

JBwxkymue cuibl ((pakTophl) SBOJIONUH BHIOB B MpUpojae. MyTalMOHHBIN
MPOIEeCC U KOMOWHATUBHAS H3MEHYUBOCTh. [1OMySIIMOHHBIE BOIHBI U Apeiid
reHoB. M3zomsmus w murpanus. EcrecTBeHHBIM OTOOp — HampaBiIsSIONTAI
¢axrop 3BooH. DOpMBI €CTECTBEHHOTO 0TOOPA.

[Tpucnoco0aeHHOCT, OpPraHU3MOB KaK pe3yibTaT 3BOMIONUH. [Ipumepsl
npUcnoco0IeHNH Y OpraHu3MoB. ApoMOp(O3bI U HAHOAANTALINY.

Bunx wu BumooOpazoBanme. Kpurepunm Buma. OcHoBHbIE  (HOpPMBI

BHUJI000pa30BaHMUs: reorpaduuecKoe, IKOITOTHIECKOe

1.5

MakposBomrorusi.  DPopMbl  HBOJIONUM:  (pueTHdeckas, JUBEpreHTHasl,

KOHBEpreHTHas, napamienbHas. HeoOpaTumocTs 3BoIOLNUN

Bo3HUKHOBEHUE U Pa3BUTHE KU3HU HA 3eMIIe

2.1

JloHay4HBIC TNpEACTABIECHUS O 3apOoKIeHWU >kU3HU. HayuHble rumoress
BO3HUKHOBEHUS XKM3HU Ha 3emie: aOuoreHe3 W MaHCHepMUs. XUMHUYecKas
IBOJIIOLMS. OKCIHEPUMEHTAIbHOE IOATBEPKICHUE XUMHUYECKOW HBOJIIOLHH.
Hauanbnble 3Tansl 6nonornyeckoit sBomtorun. [ unoresa PHK-mupa. [eprie
KIETKM M uX JBoaonus. @POopMHUpPOBaHME OCHOBHBIX TIPYIII JKUBBIX

OpPTraHU3MOB

2.2

PazButue xu3Hu Ha 3emiie mo 3paMm W nepuonaMm. Kartapxeil. Apxeiickas u
npoTepo3oiickas apel. Ilaneos3olickas spa W e€ Nepuoabl: KeMOPUHCKUH,
OPJIOBUKCKUM, CHIIYPUHCKUM, IEBOHCKUW, KAMEHHOYTOJIbHBIM, TMEPMCKHUM.
Me3so30iicKas 3pa U €€ IepUoAbl: TPHACOBBIN, FOPCKUM, MEIIOBOM.

KaiiHozoiickass 2pa W €€ Tmepuojpl: MNAJCOreHOBbI, HEOTCHOBBIN,
AQHTPONIOTEHOBBIN. XapaKTepUCTHKA KJIMMAaTa M TE0JIOTMYECKUX IPOLIECCOB.

OCHOBHBIC  3Tambl OBOJJIOLNUMK  PAaCTUTCIIBHOIO HW  XXHBOTHOI'O  MHpaA.




Apomopdo3bl y pacTeHuld U KUBOTHBIX. [losiBIIEHHE, pacBeT U BHIMHpPAHUE

TPYII KUBBIX OPTaHU3MOB

23

Cucrema OpraHMuYecKOro MHUpa Kak OTpaxeHue 53Boiouud. OCHOBHbBIE

CUCTEMAaTUYECKUE IPYIIIBI OPraHU3MOB

24

OBOJIIOLIMS YEJIOBEKa. AHTPOIOJIOTHS Kak Hayka. Pa3BuTue npeacraBieHui o
MMPOUCXOKACHUUN YCJIOBCKA. MGTOI[BI N3YUYCHUS aHTPOIOICHE3a. CXO,Z[CTBa n
pa3nuuus YyesloBeKa U )KUBOTHBIX. CHCTEMaTHUeCKOe MOJI0KEHUE YeTOBeKa.

JBmwxymue cuisl (pakTopbl) anTponorenesza. HacnencTBeHHas H3MEHYMBOCTD
U €CTEeCTBEHHBIH 0TOOp. OOIIECTBEHHBIN 00pa3 )KU3HU, U3TOTOBJICHUE OPYIHI

TPY/Za, MBILJICHUE, PEYb

2.5

OCHOBHBI@ CTaaunu U BCTBU DBOJIFOIINU YCIIOBCKA: aBCTpa.HOHI/ITeKI/I, quOBeK
yMenbii, YemoBek mnpsMoxoasuuid, YenoBek HeaHaepTalibCkuii, YemoBek
pa3yMHbIi. Haxoaku nckonaeMbIX OCTaHKOB, BpeMsl CYIIECTBOBaHMs, 001aCTh

pacrpocTpaHeHusi, 00bEM TOJIOBHOTO MO3Ta, 00pa3 KU3HHU, OPY M

2.6

YenoBeueckne  packl. OCHOBHBIE  OOJIBIIME  pachl:  €BPOICOMTHAS
(eBpasmiickasi), HErpo-aBCTpAJIOWAHAS (PKBATOpHUATbHAS), MOHTOJIOUIHAS
(a3marcko-amepukaHckas). UYepTel NPUCIOCOOJEHHOCTH MpeACTaBUTEICH
YCJIOBCUYCCKUX paC K YCIOBHUAM CYIICCTBOBAHUA. E,Z[I/IHCTBO YCJIOBCUCCKUX

pac. Kputuka pacuzma

OpranusMebl 1 OKpy>Karolias cpeia

3.1

DKOJIOTHs KaK HayKa. 3aJayd U pa3zieibl SKOJOTUH. METoAbl S3KOJIOTHYECKUX
UCCIIEIOBaHUNA.  DKoJormueckoe  MupoBo33peHue. Cpeapl  oOuUTaHMA
OpTaHU3MOB: BOJIHA, HA3eMHO-BO3IyIITHAS, IMOYBCHHA,

BHYTPUOpPraHU3MEHHAs

3.2

Oxonornueckue (Qakropel. Kiaccudukamums dKogorudeckux  (PakTOpoB:
abuoTnyeckre, OMOTUYECKHE W AHTPOINOTeHHbIE. J[eHCTBHE HKOIOTHYECKUX

(GhakTOpOB HA OPraHU3MBI

3.3

Abunotndeckue (aKTOphI: CBET, TEMIIEPATypa, BIAKHOCTh. DOTOMEpHOAN3M.
[Ipucniocobnennss OpraHu3MoB K JCHCTBHIO aOMOTHYECKHX (PAKTOPOB.

buonornyeckue puTMbI

3.4

buotnueckue dhakTopsl. Bumbl 6MOTHYECKUX B3aMMOICHCTBHI: KOHKYPEHIIHS,
XAIMHUYCCTBO, IMapasuTuiM, MyTyaJin3M, KOMMCHCAJIU3M (H&XHGGHH‘-IGCTBO,
KBapTUPAHTCTBO), aMeHCalu3M, HeHTpaiau3M. 3HaueHHe OHOTHYECKHX

B3aUMOJCUCTBUM  JUIsl  CYLIECTBOBAHHUS  OPraHU3MOB B  IIPUPOJHBIX




coo01iecTBax

3.5

DKOJIOTHYECKUE XapaKTCPUCTHKU  TIOIMYJIAINH. OCHOBHBIC  ITOKAa3aTEIH
MOomyJisiquu: YUCJIICHHOCTD, IIJIOTHOCTh, POXKIAAEMOCTb, CMEPTHOCTb, IIPHUPOCT,

MUrpanus. I[I/IHaMI/IKa YUCJICHHOCTH NOIYJISIIUU U e€ peryisanusa

Coo011ecTBa ¥ DKOIOTHUECKHE CUCTEMBI

4.1

CoobmiecTBo opranu3MoB — OworeHo3. CTpyKTypsl OHOIleHO3a: BHUIOBas,
MPOCTpAaHCTBEHHAs, Tpoduueckas (muimeBas). Buabl-nomuHantel. CBs3U B

OnolEeHo3€e

4.2

DKoyiorudeckue cuctembl (3Kocuctembl). [lonsitue 00 »3KocucTeMe U
ouoreorieHo3e. DyHKIMOHATBLHBIE KOMIIOHEHTHI 3KOCHCTEMBI: MPOMYIEHTHI,
KOHCYMEHTBI, penyleHTbl. KpyroBopoTr BemlecTB M TOTOK DSHEPIUUd B
skocucteme. Tpodudeckre (MHUIIEBBIE) YPOBHU SKOCUCTEMBI. [IHieBbie menu
u ceru. OcCHOBHBIE TIOKa3aTeNld »SKOCUCTEMbI: Ouomacca, MPOIYKLHS.
DKOJIOTUYECKUE MTUPAMHUIBI: TTPOIYKINH, YUCICHHOCTH, OMoMaccel. CBOMCTBa

9KOCUCTEM: YCTOWYUBOCTb, CaMOperyisiius, pazsutue. Cykueccus

4.3

[IpupoaHbie SKOCUCTEMBI. DKOCUCTEMBI O3EP U PEK. DKOCHUCTEMa XBOHWHOIO
HJIM IIUPOKOJIMCTBCHHOI'O JIECa.

AHTpPOTIOTEHHBIE ~ JKOCHCTEMBI.  ATPOIKOCHUCTEMBI.  YPOOIKOCHCTEMBI.
buonormueckoe M XO3SIICTBEHHOE  3HAUYEHHWE  arpodKOCUCTEM U
ypOOsKOCHCTEM.

buopaznoobpazue kak (akrop ycToHuMBOCTH 3KocucTeM. CoxpaHeHue

OMOJIOTMYECKOT0 pa3HOOOpa3us Ha 3emiie

44

VYuenne B.M. Bepuanckoro o Omocdepe. I'panuribl, coctaB U CTpyKTypa
ounoctepsl. XKuboe BemiecTBo u ero pyHkuuu. OcobeHHOCTH O6HOChEpHl Kak
rio0anbHOM 3KOCUCTeMBl. JIlMHaMHU4Yeckoe paBHOBECHE M OOpaTHasi CBSI3b B
ounocepe. KpyroBopoTsl BemiecTB U OMOTCOXMMHYECKHE IUKIBI SJIEMEHTOB

(yraepona, azota). 30HaIBHOCTH OHOchepbl. OCHOBHBIE OMOMBI CYIIN

4.5

UYenoseuecTBo B Ouochepe 3emiin. AHTpONIOTEHHBIE U3MEHEHUsI B Orocdepe.
['moGasbHBIC YKOJIOTUYECKHUE TPOOIIEMBI.
OcHOBa palMOHAILHOTO YIPABJICHUS MPHUPOIHBIMH pecypcaMH U HUX

ucnoJib30BaHue. JlocTukeHus: OMONIOruM U OXpaHa MPUPOIbI




