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[Iporpamma mo yueOHOMY mpenmery «buonorus» (6a30Bblii ypoBeHb) Ha
YpOBHE cpemHero obmero obpazoBanusi pazpaboraHa Ha ocHOBe DeaepanbHOTO
3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoii Deneparum,
dI'OC COO, Konmenuuu mnpernojaBaHus ydeOHoOro mnpeaMera «buosorus» u
OCHOBHBIX MOJIOKEHUN paboyelt mporpaMMbl BOCITUTAHUS.

J{nst u3yueHusi OMoJIOruu Ha 0A30BOM YPOBHE CPEJIHETO 00111er0 00pa3oBaHuUs
orBoauTCs 68 yacoB: B 10 ximacce — 34 gaca (1 gac B Henenmo), B 11 kiacce — 34
yaca (1 gac B He/IeII0).



COJAEPKAHUE OBYUYEHUA
10 KITACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTUM C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMM HayKaMmu, (puiiocopueit, ITUKON, SCTETUKON U MPaBOM.
Ponp Ouonoruu B (HOPMUPOBAHMM COBPEMEHHOM HAyYHOW KapTUHBI MHpA.
Cucrema OMOJIOrMYECKUX HAYK.

Metoabl TO3HAHUS KUBOW PUPOIbI (HAOIIOICHUE, SKCIIEPUMEHT, ONMCAHHUE,
U3MepeHue, KilacCupUKalMs, MOJETUPOBaHUE, CTaTHCTHYecKas 00paboTka
JTAHHBIX ).

JlemoHcTpanum:

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

Tabnuibl U cxeMbl: «MeTo/Ibl TO3HAHUS )KMUBOU MPUPOJIBD.

JlaGopaTopHble ¥ NpakTH4YecKue padoThbl:

[Ipaktuueckass padora No 1. «Vcnonb3oBaHWe pa3IUYHBIX METOIOB IPHU
M3YUYCHUHU OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3aI U,

Kusble cuctembl (OMOCUCTEMBI) KaK peaMeT u3ydeHus: ouosoruu. OTinuue
YKUBBIX CUCTEM OT HEOPTaHUYECKOU MPUPOIBI.

CpoiicTBa OMOCHCTEM U MX pa3HOOOpasue. YPOBHU OpraHU3aIi OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHW3MEHHBIM, MNOMYJISIUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTE€0IeHOTUYECKUH ), OMOCEepHBI.

JdeMoHCTpPauu:

Tabmuibl u cxembl: «OCHOBHBIE TPU3HAKU JKU3HWY», « YPOBHU OpPTraHU3AIUU
YKABOW MPUPOIBD.

O6opynoBanue: moaesb MmoJiekybl JIHK.

Tema 3. XumMu4ecKkuii COCTaB M CTPOCHHE KJICTKH.

XUMHAUYECKUM COCTaB KIIETKA. XHMHUYECKHUE DJIEMEHTBI: MaKpOSJIEMEHTHI,
MHUKpPO3JIEMEHTHI. Bo/la 1 MUHEpaibHbIE BEIIECTBA.

OyHKIMM BOABI U MHUHEpPaJIbHBIX BellecTB B KieTke. l[loamepskanue
OCMOTHYECKOI0 OanaHca.

benku. CoctaB u cTpoeHHEe O€TKOB. AMUHOKHUCIOTHI — MOHOMEPHI OEIKOB.
He3aMeHnMble ¥ 3aMEHUMbIE AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBINA COCTaB. Y POBHU
CTPYKTYphl OCIKOBOW MOJEKynbl (TIEpBUYHASL, BTOPUYHAS, TPETUYHAS W
YeTBEpPTUYHAsL CTPYKTypa). XHUMHUYECKUE CBoiicTBa OenkoB. buonormyeckue
byHKUHUU OENKOB.



depmenTtsl — Owuonormdyeckue Karanm3aTtopbl. Ctpoenue (Qepmenra:
aKTUBHBIM IIeHTp, cyOcTpatHas crneuuduunoctb. KodepmenTsl. Butamunsbl.
OTnnunst JepMEHTOB OT HEOPTAHUYECKUX KaTallu3aTOPOB.

VYraeBoasl: MoOHOcaxapuabl  (TJIIOKO3a, pubo3a ©  JE30KCHpH003a),
nucaxapunipl - (caxaposa, JaKkTo3a) U MoJucaxapuibl  (Kpaxmai, TJIMKOTEH,
HesTo03a). buonornueckue GyHKIUU YTII€BOIOB.

Jlununel:  Tpurmuuepuasl, (ochomunuasl, crepouasl. [uapOPHIBHO-
ruapodoOHbie  cBoiicTBa. buonornueckue ¢Gynkuuu smnuaoB. CpaBHeHUE
YTJIEBOJIOB, OEJIKOB U JIMIHUIOB KaK HCTOYHUKOB YHEPTHUU.

HyknennoBesie kwucinotel: JHK wu PHK. Hykineornasl — MoOHOMEpHI
HykJi1enHOBBIX KucnoT. Ctpoenue u pynkunu JJHK. Ctpoenne u ¢pynkunu PHK.
Bunet PHK. AT®: ctpoenne u GpyHKIuH.

[utonorus — Hayka o kietke. KiietouHas Teopus — mpuMep B3aUMOACHCTBUS
ujel 1 paKkToOB B HAYYHOM MMO3HAHUM. MeTObl N3YUYEHUS KIICTKH.

Knerka kak mnenoctHas >xuBas cuctema. OOmme NpHU3HAKU KIETOK:
3aMKHyTas HapyHasi memOpana, moiiekyasl JIHK kak renernueckuil ammapar,
CUCTEMa CUHTE3a OelKa.

Tunsl KIETOK: »yKapuoTHyeckas U mpokapuornyeckas. (OcoOeHHOCTH
CTPOEHMsI MpOoKapuoTHueckoil kierku. Knerounas crenka Oaxtepuil. CTpoeHue
AYKAPUOTUYECKON KJIETKU. (OCHOBHBIE OTJIMYMS PACTUTEIIBHOM, >XUBOTHOU H
rpUOHON KJIETKHU.

[TOoBEpXHOCTHBIE CTPYKTYPbI KJIETOK — KJIETOYHAs CTE€HKA, TIIMKOKAIUKC, UX
bynkuuu. [Tnazmatnueckas memOpana, e€ cBoictBa u QpyHkiuu. [{utomnasma u eé
opraHousibl. OgHomemOpannbie opradoubl kietku: JOIIC, ammapat ['onbmxw,
TM30COMBIL.  [10yaBTOHOMHBIE OpPraHOWIbl KIJIETKH: MHMTOXOHJIPHUH, ILIACTHJIBI.
[Ipoucxoxxaenne MUTOXOHJpUM u T1iactun. Bunel mactun. HememOpaHHbie
OpraHOWJIbI KJIETKU: PUOOCOMBI, KJIETOYHBINM IIEHTP, LEHTPUOJU, PECHUYKH,
KryTUKU. QyHKIMHA OPraHOUI0B KJIETKU. BKirroueHus.

Anpo — perynaropHslii 1eHTp kieTku. CTpoeHue aapa: sjuepHas o0oJovKa,
KapHOoIUIa3Ma, XpOMATHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHCIIOPT BEMIECTB B KIIETKE.

JlemoncTpanum:

[Toptpetsl: A. JleBenryk, P. I'yk, T. lllanu, M. IlIneiinen, P. Bupxos, JIx.
Yorcon, ®. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Huarpammer:  «PacnpeneneHue XMMHYECKUX JJIEMEHTOB B HEXKUBOM
npupojie», «PacnpeneneHne XuMUIECKUX 3JIEMEHTOB B JKUBOU MPUPOEY.

Tabmuubr u cxembl: «llepuogndeckass TabnuIa XUMHUYECKUX DIIEMEHTOBY,
«CTtpoeHre MOJIeKYJIbl BOJIb, «brocuuTes 6enka», « CTpoeHue MOJIeKyJIbl OemKay,
«Ctpoenue ¢pepmenta», «Hyknennossie kucnotbl. [JHK», «CtpoeHue mMosexybl



AT®», «CtpoeHue 3yKapuOTHYECKOM KIETKW», «CTpOEHHE JKUBOTHOM KIIETKW,
«CTpoeHue pacTUTENbHOU KIETKN», «CTpoeHHue MPOKAPUOTUUYECKONU KIIETKNY,
«CtpoeHue sapa KIEeTKN», « Y TIeBOAbD), «JIMIuIbD.

O6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyJIOBaHWE MJii MPOBEACHUS
HAOJIOICHUM, W3MEPEHHM, SKCIEPUMEHTOB, MHUKpONpPENapaTbl pPacTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIIETOK.

JlaGopaTopHblie 1 NpakTHYeCKUE PAdOThI:

JlabopatopHas pabora Ne 1. «M3yueHue KaTaJIUTUYECKONM AaKTUBHOCTH
(dbepMeHTOB (Ha MpUMEpE aMUIIa3bl UK KaTajaasbl)».

JlabopatopHass pabota No 2. «3ydyeHuwe CTpoeHHsS KJIETOK pacTEHUM,
KUBOTHBIX W OaKTepHil MOJ MUKPOCKOIIOM Ha TOTOBBIX MHUKpOMpENmaparax M HX
OMHCAHUE.

Tema 4. ’/KusHenesATeIbHOCTb KJICTKH.

OOMeH BelIeCTB, WK METa00IU3M. ACCUMMIAIUS (TUTACTUYECKUM OOMEH) U
JUCCUMWIAIUA (PHEPreTUUYeCKuid OOMEH) — JIB€ CTOPOHBI €IMHOTO IMpolecca
MeTabonu3ma. Poyib 3aKOHOB COXpaHEHHUsI BEUIECTB U SHEPrUM B TMOHUMAaHUU
MeTabom3ma.

Tunel oOMeHa BelecTB: aBTOTpOoQHBIN U retepoTpodHsiid. Pons ¢pepmenToB
B 0OMEHE BEIIECTB U MPEBPAIEHUN YHEPTUU B KIIETKE.

®orocunTe3. CBeroBas u TeMHOBasg (a3bl (¢oTocuHTe3a. Peakuuu
dbotocunTeza. DPdhekTuBHOCTH (OTOCHHTE3a. 3HAUCHUE (DOTOCHMHTE3A ISl KUZHU
Ha 3emuie. BiausiHue ycioBuii cpenpl Ha GOTOCUHTE3 U CIIOCOOBI TOBBIIIEHUS €T0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHUM.

XeMOCHHTE3. XEeMOCHUHTE3UPYIoIue OakTepru. 3HAUCHUE XEMOCHHTE3a IS
JKU3HU Ha 3eMJIE.

DHepreTuueckuii oOMeH B KieTke. PaciiernieHue BeliecTB, BbIJCICHUE U
aKKyMYJUPOBAaHHE DHEPrUM B KJIETKE. OTambl JHEPreTUYECKOro OoOMeHa.
I'mukonmus. bpoxenue u ero Buabpl. KuciopogHoe OKHUCIEHHE, WM KIETOYHOE
JIBIXaHHUE. OxucnurensHoe dhochopunupoBanue. D¢ hHeKTUBHOCTD
HHEPreTUYECKOro oOMeHa.

Peakium wmaTpuuHoro cuHre3a. ['eHermueckas wuHpopmauus u JHK.
Peanuzanusi reHetudeckoil uHopmanuu B KiIeTKe. ['eHETHYECKUW KOA U €ro
cBoiicTBa. Tpanckpunuus — Mmatpuubli cuHTe3 PHK. Tpancnsnus — Guocunres
Oenka. Ortanbl TpaHcasuuu. KoaupoBanwe amMuUHOKUCIOT. Poib pubGocom B
OonocuHTe3e Oenka.

Hexnerounsie ¢popmbl xu3HU — BUpyChl. ctopust oTkpeiTus Bupycos (/1. U.
WBanoBckuit). OCOOCHHOCTH CTPOCHHMS ¥ JKHU3HEHHOTO IIUKJIA BUPYCOB.
bakrepuodaru. bonesnn pacreHuid, XWUBOTHBIX M YEJIOBEKa, BBI3HIBACMBIC
Bupycamu. Bupyc mmmynoxneduiura yenoseka (BMIY) — BozOyautens CIIM/a.



OOpatHass ~ TpaHCKpHUIIIIMSA, peBepTaza W uHTerpaza.  lIpodwunaktuka
pacrnpocTpaHeHHs] BUPYCHBIX 3a00JI€BaHUIA.

JleMOHCTpauM:

[Toptpetsl: H. K. Konbuos, /. Y. UBanoBckuii, K. A. Tumupsses.

Tabmuupbl U cxembl: «Tunel nutanus», «Metabomuzm», «MUTOXOHIPUSY,
«JHepreTuyeckuii oomen», «Ximopomiacty, «Potocunres», «Crpoenue JHK»,
«Ctpoenure u pyHKITMOHHpPOBaHUE TeHa», «CuHTE3 Oenka», «[ eHeTHIecKuil Koy,
«Bupyco», «bakrepunodaru», «Ctpoenne u xuzHeHHbd nukin Bupyca CIIN/da,
oaktepuodaray», «Permmukarus [JJHK».

Oo6opynoBanue: monaenu-anuinkanuu «Yasoenue IHK u Tpanckpunuusy,
«buocunTes 6enka», «CTpoeHue KIeTKu», Mmojeib cTpykTrypsl JJTHK.

Tema 5. PazmHOkeHHE M HHAUBUAYATbHOE PA3BUTHE OPraHU3MOB.

KieTouHblii UK, WX S>KU3HEHHBIM LMK KieTku. WHTepdaza U MuUTO3.
[Ipouieccrl, mpoTekaromue B uHTepdaze. Perumkanus — peakuus MaTpUIHOTO
cunteza JIHK. Crpoenne xpoMocoM. XpOMOCOMHBI Ha0Op — KapHOTHIL
JunnouaHeli M TalvIOWAHBIA ~ XPOMOCOMHBIE  HA0Opbl.  XpOMaTHUJIbI.
[{utonoruueckue OCHOBBI PA3MHOXKEHHUS W  HWHIUBUAYAJIBHOTO  Pa3BUTHUS
OpTaHU3MOB.

Henenue knetku — muto3. Craaum murtosza. IIpoueccel, nmpoucxonsiue Ha
Pa3HBIX CTAAUIX MUTO3a. BUOTOrMYEeCKuid CMBICT MUTO3A.

[Iporpammupyemasi rubenb KIETKH — arnomnTo3.

@dopMbI pa3sMHOKEHHSI OPraHU3MOB: OecIoyioe U mojioBoe. Buasl 6ecrnosnoro
Pa3MHOXKEHUS: JEJI€HUE HaJBOE, ITOYKOBAHHE OJIHO- W MHOTOKJIETOYHBIX,
criopooOpa3oBaHue, BEreTaTUBHOE pa3MHOXKEHHE. VICKycCTBEHHOE KIIOHUPOBAHHE
OpPTaHW3MOB, €r0 3HAYEHNE JJIS1 CEJIEKIINH.

[TonoBoe pa3zMHOKEHHE, €T0 OTIANYHS OT OECTIOJIOTO.

Meiio3. Cranuu menosza. IIpoueccsl, MpOUCXOAIINE HA CTagusX Meio3a.
IToBenenne xpomocoM B Meno3e. KpoccuHrosep. bBHOJIIOrMYECKUN CMBICT H
3Ha4YEHUE Meno3a.

["'ameTorenes — mnpouecc 0OOpa3oBaHUs MOJOBBIX KIETOK Yy >KUBOTHBIX.
[TonoBbie xemne3bl: CEMEHHUKU M SUYHUKUA. OOpa3oBaHHWE W Pa3BUTHE IMOJTOBBIX
KJIETOK — TaMmeT (CrepMaTo30ui, SIMIEKIeTKa) — CHepMaToreHe3 M OBOTCHES.
Oco0OeHHOCTH CTpOeHUsl SULEKJIETOK MU crepMaro3ousioB. OIUIoA0TBOpEHUE.
ITaprenorenes.

WunuBuayanbHoe pa3BuTHE (OHTOreHe3). OMOpPHOHAIBHOE  Pa3BUTHE
(amOpuorenes). Drtarnbl SMOPHOHATBLHOTO PA3BUTHUS Y TO3BOHOUYHBIX >KHBOTHBIX:
npoOieHue, racTpyisius, opraHorene3. IloctomOpuoHanbHOE pasBuTHE. THIIBI
MOCTAIMOPHOHAIBHOTO Pa3BUTHS: TMPAMOE, HempsMoe (IMUYMHOYHOE). BrnusHue



CpeIbl Ha pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CHOCOOHBIC BBI3BIBATH BPOKIEHHBIC
YPOJICTBa.

Poct m pasButne pacrenuili. OHTOreHe3 LBETKOBOI'O PACTEHUS: CTPOCHHE
CEMEHH, CTA/INH PA3BUTHSI.

JdeMoHCTpanuu:

Tabmumpt 1 cxembl: «DopMbl pa3MHOXKEHHUS OpPraHU3MOBY», «J[BoitHOE
OIUIOJIOTBOPEHUE Yy UBETKOBBIX pacTeHU», «BereraTuBHOE pa3MHOKEHUE
pacteHui», «Jlenenne xkietku Oaktepuit», «CTpoeHHE TMOJOBBIX KIETOKY,
«Ctpoenne xpoMocoMbl», «Knertounwrii nukin, «Pemnukanus JHK», «Mwutosy,
«Meio3y, «IIpsmoe u HenpsiMOe pa3BUTHE», «['aMeTOreHe3 y MIEKOIUTAIIUX U
yeoBeKay, « OCHOBHBIEC CTAIMM OHTOTEHE3a».

O6opynoBanue: MHKPOCKOTI, MHKPOITPENAPATHI «CrnepmaTo30u bl
MJIEKOIIUTAIOLIETO», «SIHIeKIeTKa MIeKonuTaromero», «Kapuoknnes B KIETKax
KOpElIKa JIyKa», MarHuTHAas MOJIeNb-alIUInKauus «/lejeHue KIeTKu», MOJEIb
JIHK, Mmonenb MmetadazHoi XpOMOCOMBI.

JlabopaTopHbie U MIPaKTUYECKHE PadOThI:

JlaGoparopuas pabora Ne 3. «HaOmronpeHue MuUTO3a B KJIETKaX KOHUYHKA
KOpEIIKa JIyKa Ha TOTOBBIX MUKPOIIpENapaTax».

JlabopatopHas pabora Ne 4. «M3ydeHuwe CTpOEHHS TMOJOBBIX KIETOK Ha
TOTOBBIX MUKPOIIPENapaTaxy».

Tema 6. HacsieAcTBEHHOCTh U U3BMEHYMBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeTuku. Mlctopus pa3BUTHS TeHETUKU. Pob utoiaorun
U OMOpPUOJIOTUM B CTAHOBJICHMM TE€HETUKU. BKIam poCCHMCKUX M 3apyOeKHBIX
y4EHBIX B pa3BUTHE TEHETUKH. MeToAbl TEHETHKH (TUOPHUI0IOTHYECKUH,
HUTOT€HETUYECKUM, MOJEKYJSIpHO-TeHeTHUeCKhi1). (OCHOBHBbIE TI'€HETHYECKUE
noHsATUsA. [ 'eHeTnYeckas CUMBOJIMKA, UCTIOJIb3yEeMasl B CXEMaX CKPEIIMBAHUM.

3aKOHOMEpPHOCTHU HAcJIeI0BaHUsl MPU3HAKOB, YCTaHOBIIEHHbIE . MeHaenem.
MonorubpugHoe CKpeuBaHue. 3akoH eauHooOpa3zus THOPUAOB TIEPBOTO
nokoyieHusA. IlpaBuno JgOMHUHMpOBaHMS. 3aKOH PACHICIUICHUS MPU3HAKOB.
['unoresa ynuctotel raMeT. [1oHOE M HEMOJIHOE IOMUHUPOBAHUE.

JuruOpuaHoe  CKpelIMBaHME. 3aKOH  HE3aBUCHUMOTO  HaCJEJOBaHUS
npu3HakoB.  lluToreHeTnueckue - OCHOBBI ~ JUTHOPUIHOTO  CKPEIIMBAHUS.
AHanu3upytolee cKkpeumpanue. Mcrnoap30BaHne aHAIM3UPYIOLIETO CKPEIIBaHUS
JJISL OTIPEICJICHHS TEHOTHIIA OCOOHU.

CueruieHHOe  HacienoBaHue TnpuszHakoB. Pab6ora T. Moprana mo
CLUEIUICHHOMY HACJIEIOBAaHUIO TeHOB. HapymieHne cueruieHus TeHOB B pe3yJibTaTe
KPOCCHUHITOBEpA.

XpOMOCOMHasl TEOPUS HACIIEACTBEHHOCTHU. | eHeThYeCcKue KapThl.



['enetuka mosia. XpoMOCOMHOE ONpEACICHUE Moyia. AYyTOCOMBI U MOJOBBIE
XpoMocoMbI. ['omorametrnele M reTreporaMeTHeie OpraHu3mbl. HacienoBanue
MIPU3HAKOB, CLICTJIEHHBIX C MOJIOM.

N3MeHYnBOCTh. BHIbl ”3MEHYMBOCTU: HEHACJIEICTBEHHASI U HACJIEACTBEHHAS.
Ponp cpempl B HEHACIHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOAM(UKAIMMOHHON U3MEHYMBOCTH. BapuarimoHHBIN ps ¥ BapUaIlMOHHAS KPUBAS.
Hopma peakuumn npusHaka. KonuuecTBEeHHbIE M KAaYECTBEHHBIE NMPU3HAKH U KX
HOpMa peakiuu. CBOMCTBA MOAUPUKAIIMOHHON H3MEHYUBOCTH.

HacnencrBeHHasi, wiM Te€HOTHUIMYECKas, W3MEHUMBOCTb. KoMOuHaTuBHAs
U3MEHYMBOCTh. Meio3 W TMOJOBOW MPOIECC — OCHOBA KOMOWHATHBHOU
M3MEHYMBOCTUA. MyTarmoHHasi ”3MEHUMBOCTh. Kitaccudukanus MyTaimii: TeHHBIE,
XPOMOCOMHBIE, TeHOMHBIE. HacToTa U MpuYuHbI MyTanuil. MyTtareHuble (pakTopsl.
3aKOH rOMOJIOTHYECKHX PSAIOB B HacleacTBeHHOM n3menunBoctu H. M. BaBuiiosa.

BresnepHas HacneACTBEHHOCTh U U3MEHUYUBOCTD.

I'enernka uyenoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOAbI TE€HETHUKH
YeJIOBeKa: TCHECATOTHICCKIM, OJIM3HCIIOBBIM, IINTOTCHETHYCCKHUM, OMOXMMHUYCCKUH,
MOJIEKYJISIPHO-TEHETUYECKH. CoBpemeHHOE ONIPENICIICHHE Tr€HOTHUIA!
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, T'€HOTUIIMPOBAHUE, B TOM YHCIJE C MOMOIIBIO
[M[[P-ananu3a. HacnencTtBeHHble 3a00jieBaHUSI 4YEJIOBEKAa: TeHHBbIE OO0JIE3HHU,
00JIe3HU C HACJIEJACTBEHHOM MpPEeApacloiOKEHHOCTbIO, XPOMOCOMHBIE OOJIE3HHU.
Comatnueckue W TreHepatuBHble MyTanud. CTBOJOBBIE KIETKU. [IpHHIUIIBI
3JI0pOBOT0 00pa3a KU3HH, TUATHOCTUKHU, MPOPUIAKTUKH U JICUCHUS T€HETUYECKUX
Oone3Hel. MenuKo-rTeHeTUYECKOe KOHCYJIbTUPOBAHHUE. 3HAUECHUE MEIUIIMHCKOMN
TeHETHKH B MPEAOTBPAICHUH U JICUEHUU TeHETHUECKUX 3a00JI€BaHUN YEIOBEKa.

JlemoHcTpanum:

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

Tabmuet u cxembl:  «MOHOTMOpPHIHOE  CKpeIIMBAaHWE HM  €ro
IUTOTCHETUYECKAasd OCHOBa», «3aKOH PACHICIUICHUS W €ro LHUTOrCHETUYeCKas
OCHOBa», «3aKOH  YHUCTOTHI  ramer», «JlurubpuaHoe  CKpelIUBaHUEY,
«lluTonornyeckre  OCHOBBI  JUTHOPUAHOTO  CKpemuBaHus»,  «Meio3y,
«B3anmMonencTBUE AJUICNIBHBIX TE€HOB», «l'e€HeTHYecKkue KapTbl pacTEHUN,
JKUBOTHBIX WU 4eEJIOBEKa», «l'eHeTuka mosia», «3aKOHOMEPHOCTH HAaCJEHOBaHUS,
CUCIUICHHOTO ¢ mnoJiom», «KapuoTunbl uyenoBeka M KUBOTHBIX», «Buubl
W3MEHYUBOCTHY, «MoaudukamonHas W3MEHUYUBOCTHY, «HacnegoBanue pesyc-
daktopay, «I'eHeTrka rpym KpoBu», « MyTarimoHHas ”3AMEHUYHUBOCTHY.

O6opynoBanue: Mojaenu-amInKaun «MOHOTHOPUIHOE CKpEITUBAHUEY,
«Hemonmunoe momuuupoBanue», «Jurubpumnoe ckpemmBanuey, «llepexpéct



XpOMOCOM», MHUKPOCKON M MHKpompemnapar «Jlpo3zodpuna» (HOpMma, MyTaluu
(bOopMBbI KpBUIbEB U OKPACKH Tema), repoapuit «I'opox mOCEBHOMY.

JlabopaTtopHblie U npakTHYecKHe padoThbI:

JlaGoparopHass pabora Ne 5. «M3yuyeHue pe3yapbTaTOB MOHOTMOPHIHOTO U
JUTUOPUIHOTO CKPEUIMBAHUS Y Ap030(UIIbl HAa TOTOBBIX MUKPOIpPENapaTax».

JlaGopaTtopHnas paborta Ne 6. «M3yueHne MoauUKAIMOHHONW N3MEHUNBOCTH,
IIOCTPOECHUE BAPUALIMOHHOIO PAZIa U BAPUALMOHHON KPUBOW.

JlaGoparopHas pabora Ne 7. «AHanu3 MyTaluil y 1po30(uiabl Ha TOTOBBIX
MUKpOIIpEenapaTax».

[Tpaktnueckass pabora Ne 2. «CocTaBieHHE M aHAIU3 POAOCIOBHBIX
YEJIOBEKa.

Tema 7. Cestekumst opranusMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenexkuys Kak Hayka M IpolecC. 3apOKICHUE CEJIEKIUU U JTOMECTHUKAILUS.
Yuenue H. UW. BaBumoBa 0 1eHTpax TMPOUCXOXKIACHUS W MHOrooOpas3us
KYJBTYPHBIX pacTeHuM. LIEHTpbI MPOUCXOKACHUSI JOMAIIHUX XUBOTHBIX. CoOpT,
IIOpOJ1a, ITAMM.

CoBpeMeHHbIE METO/IbI CeIeKIUU. MaccoBbI 1 MHAUBUAYAJIbHBII OTOOPHI B
CEJICKIMU PACTEHMM M JKUBOTHBIX. OLEHKa 3KcTepbepa. biam3kopoaCTBEHHOE
CKpelnBaHue — UHOpuAMHr. Yuctas nuHus. CKpellMBaHUWE YHCTBHIX JIMHUH.
['erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpelMBaHHE — ayTOPUAMHI.
Otnanénnas rtubpummuzanuss U e€ ycnexu. VICKycCTBEHHBIM MyTareHes u
IIOJIyYECHHUE TOJIMIUIONIOB. JIOCTMIKEHHs CENEKIUU paCTeHHUM, >KUBOTHBIX U
MHKPOOPraHU3MOB.

broTexHOJIOTHs Kak OTpacib MPOM3BOACTBA. ['€HHAs MHXKEHEpHs. OTambl
co3ganusi pexomOuHantHod JIHK wu Tpancrennsix opranu3zMoB. Kierounas
uHKeHepus. Kilerounble KyabTypbl. MUKPOKIIOHAIBHOE Pa3MHOXKEHHUE PACTEHUMU.
KJiloHMpOBaHWE BBICOKOIIPOAYKTUBHBIX CEJIBCKOXO3AMCTBEHHBIX OpPraHU3MOB.

Okojoruueckue W dtudeckue  mnpoosmembl. MO -  reHeruyecku
MOU(DUITUPOBAHHBIE OPTAHU3MBI.
JemoHcTpanuu:

[Toptpersi: H. U. BaBunos, . B. Muuypun, I'. /[I. Kapneuenko, M. O.
HNBaHOB.

Tabmuiel u cxeMbl: Kapta «lIeHTpbl MPOMCXOXKACHUS W MHOTO00pa3us
KYJIbTYPHBIX pacTeHuit», «Ilopoapl 1oMaliHUX KUBOTHBIX», «COpTa KyJIbTYPHBIX
pactenuity, «OtaanéHHas rudpuauzamus», «Padotel akagemuka M. @. liBaHoBay,
«Ilomumnongus», «OO0bekThl OWOTEexHOMOTHMY, «KileTouHble KyIbTyphl W
KJIOHUpOBaHue», « KoHCTpynpoBaHue U EPEHOC TEHOB, XPOMOCOM).

O6opynoBanue: MyJIsKH TUIOAO0B U KOPHEIJIOA0B AUKUX (POPM U KYJIbTYPHBIX
COpPTOB pacTeHuii, repoapuit «CenbCKOX035UCTBEHHBIE PACTCHUSY.



JlabopaTtopHble U NpaKkTHYecKHe padoThI:

Okckypeust «OCHOBHBIE METOJBl M JOCTH)KEHHSI CEJIEKLIMM PAcTEHUH MU
YKUBOTHBIX (Ha CEJIEKIMOHHYO CTaHLUIO, IUIEMEHHYIO bepmy,
COPTOUCIBITATEIbHBIA  yYaCTOK, B TEIJIMYHOE XO3AWCTBO, JIaDOpaTOPHIO
arpOyHUBEPCUTETA WJIM HAYYHOTO LIEHTPA)».

11 KIIACC

Tema 1. DBoJIIOIIHOHHAS OHOJIOTHS.

[Ipennochulku BO3HUKHOBEHHUS SBOJIOIMOHHOW TEOPUU. DBOJIIOIUOHHAS
Teopust U €€ MeCcTO B OUOJIOTMHU. BiusiHue 3BOJIIOIMOHHON TEOPUU Ha pa3BUTHE
OMOJIOTUU U APYTHUX HaYK.

CBuzerensctBa »BoMOIUU. [lameoHTONOrMYECKHE: TOCIEI0BATENBHOCTD
MOSIBJICHUS BHUJIOB B MMAJICOHTOJOTUYECKON JIETOMHUCH, MEPEXOJHbIE (POPMBI.
buoreorpadguueckue: cxocTBo U paznuune GayH u GJaop MaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJICTBA U PA3TUUUSI SMOPHOHOB pa3HBIX BHUIOB
MO3BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKHE: TOMOJIOTUYHBIC, aHAJIOTHYHbIE,
pPYAMMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJIEKYIIPHO-OMOXMMHUUECKUE: CXOJICTBO
MEXaHU3MOB HACJICICTBEHHOCTH W OCHOBHBIX METAa0OJIMYECKUX MyTeH y BcCex
OpTaHU3MOB.

OpomonnonHass Tteopuss Y. JlapBuna. Ilpeanochbuikd BO3HUKHOBEHHS
napBuHU3Ma. JIBHKYIME CHJIBI HSBOJIONUU BUAOB 10 JlapBuHy (M30BITOYHOE
Pa3MHOXXEHUE MPU OTPAHUUYEHHOCTU PECYPCOB, HEOMpENeNEHHAs] W3MEHUYUBOCTb,
O0opb0a 3a CyIIeCTBOBAHKE, €CTECTBEHHBIN OTOOD).

Cunrernueckas Teopus 3Bororuu (CTD) u e€ OCHOBHBIE MOJIOKEHHUS.

MuxkpoaBosorus. [lomymsius kak eIMHUIA BUAA W DBOJIOIUU.

JBrokymme cuibl ((pakTopbl) 3BOJIOLMHA BUAOB B Npupojae. MyTallMOHHbBIN
MpoIECC M KOMOMHATHUBHAsT M3MEHUYMBOCTh. [lomyJsiiMOHHBIE BOJHBI U Apeid
reHoB. M3oius 1 Murpanus.

EctecTBenHbIii oT0Op — HampaBisiommii ¢akrop sBoionun. Dopmbl
€CTECTBEHHOTO 0TOOpA.

[IpucnocoONIeHHOCTh OpPraHU3MOB Kak pe3yibTaT 3BodOUUU. [Ipumepsl
MPUCHIOCOOJIEHUI y OpraHu3MoB. ApoMopd03bl U UAHOATANITAIIIH.

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

MaxkpoaBomorusi.  DPopMbl  IBONIONUU:  (DusIeTUYECKAs, JUBEPreHTHas,
KOHBEpreHTHas1, napasuienbHas. HeoOpatuMocTh 3BOTIOIUY.

[IpoucxoxieHre OT HeCHeNHaTN3UPOBAHHBIX MpeakoB. [Iporpeccupyromas
crieruanu3anys. AJanTUBHAS paguarus.

JleMoHCTpPaUM:



[Toptpetsr: K. Jlunnei, XK. b. Jlamapk, Y. dapsun, B. O. Koanesckuii, K.
M. Bap, 2. I'ekkens, @. Mromnep, A. H. CeBepiios.

Tabmuib! u cxembl: «Pa3BuTHE OpraHnYecKoro Mupa Ha 3emiie», «3apoIbIIIH
MO3BOHOYHBIX  JKHUBOTHBIX»,  «ApxeonTepukc», «Popmbl  OopbObI  3a
cyiiectBoBanue», «EctecTBeHHbI 0TOOPY», «MHOrooOpasue COpToB PACTCHUID,
«MHoroobpasue  mopoa  KHUBOTHbIX»,  «llomymsmuwm»,  «MyTanoHHas
U3MEHYHMBOCTE», «Apomopdo3by, «Umnoamanrammm», «OOImIas aereHepanusy,
«/IBmKymre cunbl 3BomoIMn», «Kapra-cxema wapuipyTta mnyTtemectBus Y.
Hapsuna», «bopbba 3a cymiectBoBaHue», «lIprcnocoOIeHHOCT, OPraHU3MOBY,
«I"eorpaduueckoe BUI000pazoBaHuEe», « IKOJIOTMUYECKOE BUI000pa30BaAHHE .

OO6opynoBaHne: KOJUICKIMS HACEKOMBIX C Pa3IMYHBIMU THUIIAMU OKPACKH,
Ha0Op IUTOJOB W CeMsH, KOoJuteKiusi «[IpuMepsl 3alUTHBIX MPUCITOCOOJICHUN Y
KUBOTHBIX», MOJeNIb «OCHOBHBIC HAIPABICHUS IBOJIIOIUNY, 0O0BEMHAS MOJEIb
«CTpoeHue roJIoOBHOrO0 MO3ra TO3BOHOYHBIX).

buoreorpadguueckass kapta wMupa, koiekius «DopMbl COXPaHHOCTH
MCKOMAEMbIX JKMBOTHBIX U pacTeHuil», wojenb ammmkanus «llepexpéct
XpOMOCOM», BIIaxHble TmpenapaTel «Pa3Butue Hacexkomoro», «Pa3Burue
JSATYIIKWY, MUKponpenapat «Jlpo3oduna» (Hopma, MyTariud (GOpMbI KPbUILEB U
OKpacKH TeJa).

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

JlaGoparopuas pabora Ne 1. «CpaBHeHHE BHJIOB IO MOP(}OIOTHUECKOMY
KPUTEPUIO».

JlaGoparopHas pabora Ne 2. «Onucanue MpucIoCcOOJEHHOCTH OpraHu3Ma U
€€ OTHOCUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHE M Pa3BUTHE *KU3HHU Ha 3emuie.

JloHay4yHbIE TPEACTABICHUS O 3apOXKICHUM KU3HU. HayuHble TUNOTE3BI
BO3HMKHOBEHHUS >KM3HM Ha 3emiie: a0uoreHe3 W MaHCHEpMHs. XHUMHUYECKas
HBOMIONUS. AOUOTEHHBI CHUHTE3 OPraHUYECKHUX BEIIECTB W3 HEOPraHUYECKHX.
DKCHEPUMEHTATIBHOE TTOATBEPKACHUE XUMAUECKOW 3BOIOIMA. HavanbHble 3Tamsl
ounonornyeckor sBomonuu. I'unoreza PHK-mupa. @opMupoBanue MeMOpaHHBIX
CTPYKTYp W BO3HUKHOBEHHE MPOTOKJIETKHU. [lepBble KIETKM W HX SBOIIOLMSL.
@opMHUPOBaHUE OCHOBHBIX T'PYIIT AKUBBIX OPraHU3MOB.

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

Me3so030iickas 3pa u €€ nepuoabl: TPUACOBBIN, FOPCKUNA, MEJIOBOM.

KaiiHo3oiickags »3pa ®W €€ TepuoAbl: IAJICOTCHOBBIM, HEOTCHOBBIN,
AHTPOITOT€HOBBIM.



XapakTepucTuKa KiIMMaTa M IeoJIOTHYECKHX MporeccoB. OCHOBHBIE 3Tallbl
HBOJIIOLIUM PACTUTEIBHOTO U >KUBOTHOTO Mupa. ApoMopdo3bl y pacTeHudl u
KUBOTHBIX. [l0osiBIIEHME, pacliBET U BBIMUPAHUE TPYIII AKUBBIX OPTaHU3MOB.

CucremMa OpraHMYecKOTO MHpa KakK OTpaxkeHHe 3BoJIonuU. OCHOBHBIE
CUCTEMATUYECKHUE TPYNIbI OPraHU3MOB.

OBOJIOLHA YeT0BEKa. AHTPONOJIOTHS Kak Hayka. Pa3BuTre npeacTaBieHuil o
IIPOUCXOXKJIEHUN uYeloBeka. Meroasl HM3ydeHHs aHTponoreHesa. (CxonactBa u
pa3Inyus 4eJIOBEKA U KUBOTHBIX. CHCTEMATUYECKOE MOJI0KEHUE YEIOBEKA.

JBwxkymme  cuiabl  (pakTtopsl) — aHTpomoreHe3a.  HacneactBeHHas
U3MEHUYMBOCTh U  €CTECTBEHHBIM o0TOOp. OOImecTBeHHbIH 00pa3 >KHU3HH,
U3rOTOBIICHUE OPYAUI Tpyda, MBIIUICHHE, PEYb.

OCHOBHBIE CTAJIUM U BETBU SBOJIIOIMU YEJIOBEKA: aBCTpajonuTeku, Yenosek
yMenbld, Yemoek npsaMoxoasamumi, YemoBek HeaHIEepTAIbCKHM, YenoBek
pa3yMHbIii. Haxoiku uCKOMaeMbIX OCTaTKOB, BpeMsl CYIIECTBOBAaHMs, 00JIacThb
pacnpocTpaHeHus, 00BbEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIUS.

YenoBeueckue pacbl. OCHOBHbIE  OOJBIIME  pachl:  €BPONEOU]IHAsS
(eBpaswmiickasi),  HErpo-aBCTpaJioMJHAas  (PKBATOpUaANIbHASs]),  MOHTOJOWIHAs
(a3uarcko-amepukaHnckasi).  UepTbl  MPUCHOCOOJIEHHOCTH  MpeACTaBUTENCH
YeJIOBEUECKUX PAC K YCJIOBHUSAM CYIIECTBOBAHMS. EJMHCTBO 4YEIOBEYECKHX pac.
Kputuka pacusma.

JlemoHcTpanum:

[Toptpets: ®@. Pean, JI. Ilactep, A. 1. Onapun, C. Mumnep, I'. FOpu, Y.
JlapBuH.

Tabmuupel 1 cxembl: «Bo3nukHoBeHne ConHEUHOH cucTeMbl», «Pa3BuThe
opraHudeckoro Mupa», «PacturenpHas kineTtka», <«OKHBOTHas  KIETKa»,
«IIpokapuoTnueckas kietka», «CoBpeMEHHasi CHCTEMa OpPraHUYECKOrOo MUpPay,
«CpaBHEHHE AaHATOMHUYECKMX YEpPT CTPOCHMSI YEJIOBEKAa U YETOBEKOOOpa3HBIX
00e3bsiH», «OCHOBHbIE MeCTa MaJCOHTOJOTHYECKMX HAaXOJOK  IPEAKOB
COBPEMEHHOI'0 4eJIOBEKa», «JlpeBHenmme moanm», «peBHue moam», «llepBbie
COBPEMEHHBIE JII0U», «HemoBeueckue pach».

O6opynoBanue:  Myisiku — «llpoucxoxaenne — dyenoBeka»  (OKOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOIa, HEaHAEpPTalblla, KPOMAHbOHIIA), CIENKUA WU
U300pKEHUSI KAMEHHBIX OpYJIud TEpBOOBITHOTO YeloBeKa (KaMHHU-YOIIIEPHI,
pyomna, ckpebiia), TEOXpOHOJOTHMYecKas Taliuia, KouieKuus «DopMel
COXPaHHOCTH UCKOMAEMbIX )KUBOTHBIX M PACTEHUI.

JlaGopaTopHblie M NpaKkTHYeCKUE PadoThI:

[Ipaktrueckast padota Ne 1. «M3ydeHue MCKOMaeMbIX OCTAaTKOB PACTCHUU U
YKUBOTHBIX B KOJUIEKIIUSX).



OKCKypcHsl «IBOJIOLUSA OPraHMYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
HAy4YHbIM WIH KPA€BEAUECKUI My3€il).

Tema 3. Opranu3mMsbl 4 OKpYy:KawIlas cpeaa.

DKoJOorus KaK HayKa. 3ajau U pa3feibl SKOJIOTUA. MEeToAbl SKOJIOTHYECKUX
UCCIIEOBAHUM. DKOJIOTHUYECKOE MUPOBO33PEHUE COBPEMEHHOTO YEIOBEKA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAs, HAa3€MHO-BO3JYIIHAs, MOYBEHHA,
BHYTPHUOPTaHU3MEHHAS.

Oxonornueckue (axropel. Knaccudukanusa skxonorudeckux (HakTOpOB:
abnoTtnyeckue, OWMOTHYECKHE U AaHTPOIOTreHHblE. JleHCTBUE HKOIOTHYECKUX
(bakTOpOB Ha OPTaHU3MBI.

Abuotnyeckue (aKkTOpbl: CBET, TEMIIEpaTypa, BIaXHOCTh. DOTONEPUOAN3M.
[TpucniocoOnenust  OpraHU3MOB K  JEHCTBUIO  aOMOTHYECKHX  (HaKTOPOB.
buonornyeckne puTMsl.

buortnueckue (bakTopBhI. Buner OMOTUYECKUX B3aUMOJICUCTBUN:
KOHKYPEHIMsI, XUIIHUYECTBO, cUMOMO03 U ero (opmel. [lapasutusm, koonepauus,
MyTyajlu3M, KOMMEHCAJIN3M (KBapTHPAHCTBO, HAXJECOHUYECTBO). AMEHCAIN3M,
HEUTpaiu3M. 3HAueHHWE OWMOTHUYECKUX B3aUMOJEHCTBUW [UJIsl CYIIECTBOBAHUS
OpPraHK3MOB B IIPUPOIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTEPUCTUKH momyjsiuud. OCHOBHBIE IIOKAa3aTENH
NOMYJISIUMU: YHUCIEHHOCTh, IUIOTHOCTh, POXKIa€MOCTb, CMEPTHOCTh, MPHUPOCT,
Murpanus. J[mHaMuka 4uCI€HHOCTH MOIMYJISILUA U €€ peryssusl.

JlemoHncTpanum:

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

Tabmunpl u cxembl: kapTta «IIpuponnsie 30Hb1 3emuan», «Cpeapl oOUTaHUS
Opranu3moBy», «®Portonepuoausmy», «llonmymauum», «3aKOHOMEPHOCTH POCTa
YUCJIEHHOCTU MOMYJIAUUUA UHPY30puu-Ty penbkny, «Iluiesbie nenm.

JlaGopaTopHblie M NpaKkTHYeCKHE padoThI:

JlabopaTtopHnas padota Ne 3. «Mopdonoruueckne 0cCOOEHHOCTH pacTeHUM U3
pPa3HbIX MECT OOMTaHUS.

JlabopaTtopHas pabota Ne 4. «BiusHue cBeTa Ha poCcT U pa3BUTHE YEPEHKOB
KOJIeyCcay.

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

Tema 4. CooOmiecTBa ¥ 3K0JIOTHYECKHE CUCTEMBbI.

CooOmiectBO Opranu3smMoB — OuoneHo3. CTpyKTypbl OHOIIEHO3a: BUAOBas,
MPOCTPAaHCTBEHHAsA, Tpoduueckas (mumenas). Buabl-momuHanTtel. CBsizu B
ouoneHose.

DOkoyoruueckne cucrembl (dkocucteMbl). [loHsTne 00 »sKocucTemMe W
ouoreonieHoze. @OYHKIMOHAIBHBIE KOMIIOHEHTHI 3KOCUCTEMBI: MPOIYLIEHTHI,



KOHCYMEHTBI, peaylieHTbl. KpyroBOpoT BElIECTB U MOTOK SHEPIUU B SKOCUCTEME.
Tpoduueckne (muimeBbie) YPOBHHU OKOCHUCTEMBI. [luimeBbie IeMA U CETH.
OcCHOBHbBIE TMOKa3aTeNM HKOCHCTEMBI: OumoMacca, MNPOAYKIHSA. IDKOJIOTUYECKUE
nupamMuibl: TPOIYKUHUU, YHCICHHOCTH, Ouomacchl. CBOICTBA 3KOCHUCTEM:
YCTOMYMBOCTD, CAMOPETYJIALHMs, pa3BuTHE. CyKIIeCCHs.

[IpupoaHbie PKOCUCTEMBI. DKOCUCTEMBI 03EP U PEK. DKOCUCTEMA XBOMHOIO
VI [IAPOKOJIMCTBEHHOTO JIECa.

AHTpONOrE€HHBIE  IKOCUCTEMBI.  ATPOIKOCHCTEMBI.  YPOOIKOCUCTEMBI.
buonornyeckoe u X03MCTBEHHOE 3HAYEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopa3zHooOpaszue kak @akrtop ycroitunmBocTH 3kKocucteM. CoxpaHeHue
OMOJIOTMYECKOT0 pa3HOOOpa3us Ha 3emiie.

Yuenne B. U. Bepuaackoro o Omochepe. ['panuiier, coctaB u CTpyKTypa
ouocheprr. Kuoe BemectBo u ero QpyHkiuu. OcoOeHHOCTH OMocdepbl Kak
rJI00aIbHOM JKOCHCTEeMBbl. J[MHaMHueckoe paBHOBecHE W OOpaTHas CBSI3b B
ouocdepe.

KpyroBopoThl BelIECTB U OMOTCOXMMHUUYECKUE IIUKJIIBI 3JIEMEHTOB (yTiiepoa,
a3oTa). 30HAIbHOCTH Orocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Ouochepe 3emian. AHTpONOreHHbIE H3MEHEHUs B Onocdepe.
['mobGanbHbIE IKOJIOTHYECKUE TIPOOIIEMBI.

Cocy1iiecTBoBaHUE MIPUPO/IBI 151 YEJIOBEUECTRA. Coxpanenue
Oropa3zHoo0pa3us Kak OCHOBA yCTOMUYMBOCTH Omocdepsl. OCHOBA pallMOHATBHOTO
yOpaBJICHUS TMPUPOJHBIMU pecypcaMH M HX HCIHOJb30BaHue. JlocTkeHus
OMOJIOTHY U OXpaHa MPUPOJIBI.

JdeMoHCTpauu:

[Toptpetsr: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Bepnanckuii.

Tabnuiel u cxembl: «llumeBble nenn», «buoIEeHO3: COCTaB U CTPYKTypay,
«IIpuponnbie cooOmiecTBa», «llenmu nuTanusy, «IKoJOTHUYECKasT TUPAMHUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA MTUPOKOIUCTBEHHOTO Jieca», « IKOCUCTEMA
XBOWHOTO  Jeca», «buonenos Bomoéma», «Arpoueno3», «lIlpumepHbie
AHTPONIOTEHHbIE  BO3JCWCTBHA Ha NOpUPOLY», «BaxkHeEWIIME HMCTOYHUKHU
3arpsi3HEHUs] BO3AyXa M TPYHTOBBIX BoA», «IlouBa — BaKHEMIIasi COCTaBIISIONIAS
ouochepr», «DakTopsl Aerpaganuu mnousy, «llapaukoBsiii 3¢dexT», «DakTophI
pPaZIMOAaKTUBHOTO 3arpsizHeHus Ouocdepb», «OO0mas crTpykrypa Ouocheps,
«Pacmipoctpanenue xu3Hu B Ouocdepe», «O30HOBBIM d3KpaH Ouocheps»,
«KpyroBopoT yriepoaa B Ouochepe», «KpyroBopor azota B IpUpOAEH.

O6opynoBanue: Mojaenb-anrukanus « Tunudabie OMOIIEHO3bI», TepOapwii
«PacturenbHBIe COOOIECTBaY, KOJUIEKINH «bHoleHo3», «Bpeaurenn BaKHEHIIINX
CEJIbCKOXO3SIICTBEHHBIX ~ KYJIBTYp», TepOapuu M KOJUJICKIIMM PACTEeHUH W
JKUBOTHBIX, MPUHAIJICKAITNE K Pa3HBIM JKOJOTHYECKUM TPYIMIaM OJHOTO BHU7A,



Kpacnasa knura Poccuiickoii ®enepaunu, Hu300pakeHUs OXpaHSAEMbIX BHUIOB
PaCTeHUN U )KUBOTHBIX.



[INTAHUPYEMBIE PE3VJIBTATbBI OCBOEHHA IIPOTPAMMBI 110
BMOJIOTUN HA BA30OBOM VYPOBHE CPEJHEI'O OBLIEI'O
OBPA30OBAHUIA

Cornacro ®I'OC COO, ycraHaBiMBarOTCs TpeOOBaHUSA K pe3yJbTaTaM
OCBOCHHMS OOYYalOIIUMHCS TPOTrpaMM CpenHero oOmero o0pa3oBaHUs:
JUYHOCTHBIM, METAIIPEAMETHBIM U TPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JIMYHOCTHBIX pe3yJIbTaTOB OCBOEHUs mpenmera «buonorusy
BBIJICJICHBl  CJEAYIOIIHE  COCTaB/IOIIME:  OCO3HAHME  OOYYAOIIMMUCS
POCCUNCKOM TPAXKIAHCKOM HMIEHTUYHOCTH — TOTOBHOCTH K CAaMOPA3BUTHIO,
CaMOCTOSITEJIBHOCTH U CaMOOIIPEEICHUI0, HAIMYME MOTUBALUU K OOYUYEHHIO
OMOJIOTHH, LIeJICHANPaBIEHHOE PAa3BUTHE BHYTPEHHUX yOEXKACHUN TUYHOCTH Ha
OCHOBE KIIOYEBBIX LEHHOCTEM W HCTOPUYECKUX TPAAMIUK Pa3BUTHA
OMOJIOTUYECKOTO  3HAHUA, TOTOBHOCTh M  CHOCOOHOCTh OOyYaronIuxcs
PYKOBOJACTBOBATbCA B CBOEH  JEATEIBHOCTH  LI€HHOCTHO-CMBICIOBBIMU
YCTaHOBKAMM, MPHUCYLIUMHU CUCTEME OHMOJIOIMYECKOro 0Opa3oBaHUs, HaJIUuue
AKOJIOTMYECKOTO TMPABOCO3HAHMS, CIIOCOOHOCTU CTaBUTh IEIU U CTPOUTH
KU3HEHHBIE TIJIaHBI.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUA NpeaMeTa «bHoorus» AOCTUTrarTCs
B €IMHCTBE YyUe€OHONW M BOCIHUTATEJIbHON JEATENbHOCTH B COOTBETCTBUU C
TPAAULMOHHBIMUA POCCUMCKUMHU  COLMOKYJIBTYPHBIMH, HMCTOPUYECKUMHU W
JTyXOBHO-HPABCTBEHHBIMH LIEHHOCTSMH, TPUHATHIMU B OOIIECTBE MPABWIAMH U
HOpMaMHM  TOBEJAEHUS M  CIOCOOCTBYIOT  MpolLeccaM  CaMONO3HaHUS,
CaMOBOCIIMTaHUS U CaMOPa3BUTHs, PA3BUTHs BHYTPEHHEW NO3ULIMU JTUYHOCTH,
NaTPUOTU3MA, YBAXEHUS K 3aKOHY M MPABONOPANKY, YEIOBEKY Tpyla H
CTapuieMy TOKOJEHHIO, B3aUMHOIO YBa)XX€HHs, OEpEKHOr0 OTHOILIEHHUS K
KyJIbTYPHOMY HACJIEIWI0 W TPaguUUsM MHOTOHAMOHAJIBHOIO  Hapozaa
Pocculickon @enepanuu, Npupoae U OKPYKAIOIIEH cpee.

JIMuHOCTHBIE pE3yJbTaThl OCBOCHMs yueOHOro mnpeamera «buonorusn»
JIOJDKHBI ~ OTpakaTb ~ TOTOBHOCTh M CIIOCOOHOCTh  OOyYaromuxcs
PYKOBOJICTBOBAThCS C(POPMUPOBAHHON BHYTPEHHEH TMO3UIMEH JUYHOCTH,
CUCTEMOU ILEHHOCTHBIX OpHEHTAIMil, TO3UTUBHBIX BHYTPEHHUX YOEKICHUIA,
COOTBETCTBYIOIIMX TPAJULIMOHHBIM LIEHHOCTSAM POCCHUHMCKOrO 0OIIecTBa,
pacliMpeHre JKU3HEHHOIO OIbITa U OIbITa JEATENIBHOCTH B IIPOLECCE
peanu3anuy OCHOBHBIX HAIIPABJICHUN BOCIUTATEIIBHOW IEATEIBHOCTH, B TOM
YUCJIE B YACTHU:

1) rpakaIaHCKOTr0 BOCTIMTAHUS



C(hOPMHUPOBAHHOCTh  TPAXKIAHCKOW  TMO3WUIMHM  OOYYaIOMIErocsl  Kak
AKTUBHOT'O U OTBETCTBEHHOTO YJIEHa POCCUNUCKOTO 00IIeCTBA;

OCO3HaHWE CBOMX KOHCTUTYIIMOHHBIX TMpaB U OOSI3aHHOCTEH, yBa)KEHUE
3aKOHa U MPaBOIOPSAIKA;

FOTOBHOCTh K COBMECTHOM TBOPYECKOW JESATEIBHOCTH NPU CO3/IaHUU
Y4EOHBIX MPOEKTOB, PEIICHUH YUYEOHBIX U TO3HABATEIbHBIX 33/1a4, BBIIIOJIHCHUN
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH OIpPEAENATh COOCTBEHHYIO TO3UIMIO IO OTHOIICHUIO K
SIBJICHUSIM COBPEMEHHOMU KU3HU U OOBSICHATH €E;

YMEHUE YUYUTHIBATH B CBOUX JCUCTBUSAX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aUMO/JICUCTBUS JIIO/ICH C Pa3HBIMU YOCXKICHUSIMU, KYyJIbTYPHBIMU IIEHHOCTAMHU
Y COLIMAJIbHBIM ITOJIOKEHHUEM;

FOTOBHOCTh K COTPYIHHMYECTBY B IIPOLECCE COBMECTHOI'O BBIITOJIHCHHUS
y4eOHBIX, ITO3HABATEIbHBIX M UCCIEAOBATEIbCKUX 3a7a4, YBAXKUTEIHHOTO
OTHOIIIEHUS K MHEHHUIO OIMOHEHTOB MPH OOCYXJIEHWU CIIOPHBIX BOMPOCOB
OMOJIOTUYECKOTO COACPIKAHUS;

TOTOBHOCTh K TYMAaHUTAPHOM U BOJIOHTEPCKOM NEATEIBHOCTH;

2) NaTPUOTHUYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTH POCCHICKOM rpaXXJaHCKOU WJICHTUYHOCTH,
MaTPUOTU3MA, YBAKEHUS K CBOEMY HApPOJy, YyBCTBA OTBETCTBEHHOCTH MEPE
Ponunoiu, ropmoctu 3a cBOWM Kpail, cBOK PoanHy, CBOW S3BIK U KYJBTYpY,
IIPOLIOE U HACTOsALIEE MHOIOHALIMOHAIBLHOIO Hapoaa Poccnu;

[IEHHOCTHOE OTHOLIEHWE K NPUPOJHOMY HACIEIWI0 M MaMSATHUKaM
NPUPOBI, TOCTHXKEHUSAM Poccum B Hayke, MCKYCCTBE, CHOPTE, TEXHOJOTHSX,
TpyAe;

CIIOCOOHOCTh OLIGHUBATh BKJIAJ] POCCHHUCKHX YYEHBIX B CTAaHOBJICHHE U
pa3BUTHE OHWOJOTHU, TMOHUMAHUS 3HAYCHUS OMOJIOTMM B TO3HAHUU 3aKOHOB
MIPUPOJIbI, B )KU3HU YEJIOBEKA U COBPEMEHHOTO OOIIECTBA;

uaerHas yoexxaEHHOCTh, TOTOBHOCTh K CIyKEHHUIO U 3amure OTedyecTna,
OTBETCTBEHHOCTb 3a €T0 CyAb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUSA:

OCO3HaHUE IyXOBHBIX LIEHHOCTEW POCCUICKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, ITUYECKOTO IMOBEACHUS;

CITOCOOHOCTH OIIEHUBATh CUTYAllUI0 U MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HaHME JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTONYMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOIIEHHWE K CBOMM POJWTENSIM, CO3JaHUI0 CEMbU Ha
OCHOBE OCO3HAHHOTO ITPUHATHUS IEHHOCTEN CEMENHOU KU3HU B COOTBETCTBUU C
TpaauuusMu HapoaoB Poccuu;



4) 3¢TeTHYeCKOr0 BOCIIUTAHMSA:

ACTETUYECKOE OTHOUIEHUE K MHUpPY, BKIFOUYasl 3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPya, OOIIECTBEHHBIX OTHOIICHUMH;

NOHMMaHUE HMOILIMOHAJIBLHOTO BO3JEHCTBUS >KUBOW TMPUPOABI U €€
LIEHHOCTH;

TOTOBHOCTh K CAMOBBIPQXEHHUIO B PAa3HBIX BHJIaX UCKYCCTBA, CTPEMIICHHUE
POSIBIISITH KAYECTBA TBOPUECKON JTMYHOCTH;

5) pusuuyeckoro BocnuTanusi, GopMUPOBaAHMS KYJbTYPbI 310POBbSI U
IMOIMOHAIBHOTO 0J1ArONOJTyYHsI:

MOHUMAHUE W peau3amus 3JI0pPOBOr0 M 0€30MacHOTO 00pasza KU3HH
(3mopoBoe  mHUTaHHWE, COOJIOACHHE THUTHEHHYECKHUX TPaBWJI W HOPM,
cOQIaHCUPOBAHHBIM PEXUM 3aHATUW M OTAbIXa, peryjspHas Quznyeckas
aKTUBHOCTb), OEpEKHOT0, OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOIIECHUS K
CcOOCTBEHHOMY (DPU3UUECKOMY U NICUXUYECKOMY 3/10POBBIO;

MMOHUMAHUE LIEHHOCTU TMPAaBWJI WHJIWBUAYAJIbHOTO W KOJJIEKTUBHOTO
0€e30MacHOr0 MOBEJAECHUS B CUTyalUsX, YIPOKAIOMIMX 3J0POBBIO U KU3HH
JIIOJIEH;

OCO3HAaHWE  TOCHEACTBUM U HENPHUATHS  BPEIHBIX  MPHUBBIYEK
(ynmotpeOneHust ajaKoroisi, HAPKOTUKOB, KypEeHHUs );

6) TPy10BOI0 BOCIIMTAHMS:

TOTOBHOCTB K TPYAY, OCO3HaHUE IIEHHOCTH MAacTE€PCTBA, TPYI0JII00HE;

TOTOBHOCTh K aKTHBHOW JEATEIBHOCTH TEXHOJOTMYECKOM M COLMAJIBHOU
HaIPaBJICHHOCTH, CHOCOOHOCTD WHUIIUAPOBATH, NIJIAHUPOBATH u
CaMOCTOSTENIbHO BBIMOJHATh TAKYIO 1€ATEIbHOCTD;

UHTEpPEC K pa3IuyHbiM cdepaMm npodhecCUuOHANbHOW JIeATEIbHOCTH,
yMEHHUE COBEPILATh OCO3HAHHBIN BHIOOp OymyIeil npodeccuu U peann3oBbIBaTh
COOCTBEHHbBIE KU3HEHHbBIE IJIaHBbI;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa30BaHUI0O U CaMOOOpa30BaHUIO Ha
MNPOTSKEHUU BCEU JKU3HU;

7) IKOJIOrH4eCKOr0 BOCIIMTAHUSA:

HKOJIOTMYECKU 11eJIeCO00pa3HOe OTHOILIEHHE K MPUPOAE KAK HCTOUYHHUKY
’KU3HU Ha 3eMJIe, OCHOBE €€ CyILECTBOBaHNS;

MOBBIIIEHHE YPOBHSI HKOJOTMYECKON KyJIbTYphl: NPHOOPETEHHE OIbITa
IUTAHUPOBAHUS TOCTYNKOB U OIEHKA WX BO3MOXHBIX TOCIEICTBUNA IS
OKPYXaroLIen Cpebl;

OCO3HaHHUE TI00aIbHOIO XapaKkTepa 3KOJOTHYECKUX MpoOsieM U MyTed hX
peLieHus;

CIIOCOOHOCTh HCIIOJIB30BaTh MPUOOpPETaeMble MPU HU3YyUYEHUU OMOJOTUU
3HAHUST U YMEHHUS TpU PEUIEHUU MpoOJieM, CBS3aHHBIX C PaIMOHAIBHBIM



MPUPOJONONIL30BaHNEM  (COONO/IEHNe TPaBWI TOBEACHUS B  MPHUPOJIE,
HalMpaBJICHHBIX HA COXPAHECHHE PABHOBECHUS B JKOCUCTEMAX, OXPaHy BHJOB,
IKOCHUCTEM, OHOChEpHI);

AKTUBHOE HEMpUSATUE JCHCTBUN, NPUHOCALIUX BpENl OKpY’KaroIllen
MPUPOIHON Cpesie, YMEHUE MPOTHO3UPOBATh HEOJIArOMPUSTHBIE YKOJIOTUUECKUE
MOCJIEACTBUSI NPEANPUHUMAEMBIX JICHUCTBUN U MPEOTBPAILATh UX;

HAJIM4YME PAa3BUTOTO  HAKOJIOTHYECKOTO  MBIIUICHHS, 3KOJIOTHYECKOU
KyJbTYpbI, OIbITa ACSATEIBHOCTU 3KOJOTUYECKOW HANpaBIEHHOCTH, YMEHHS
PYKOBOJICTBOBAThCSl UMH B MO3HABATEIbHOM, KOMMYHHUKATUBHON U COLIMATILHOM
MpPaKTUKE, TOTOBHOCTM K YyYacCTHUIO B MPAKTUYECKON  JIESITEIHHOCTH
AKOJIOTMYECKOMN HAINPaBICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHSI HAYKH U OOIIECTBEHHOM MPAKTUKKU, OCHOBAHHOTO HA IUAJIOTE
KYJbTYp, CHOCOOCTBYIOIIIETO OCO3HAHMIO CBOETO MECTa B MOJHUKYJILTYPHOM
MUPE;

COBEPUICHCTBOBAHUE SI3bIKOBOM M YUTATENIbCKON KYJBTYpPhl KaK CpE/ICTBa
B3aUMOJICHCTBUS MEXKY JIFOAbMHU U IMO3HAHUSA MUPA;

MOHMMaHUE crenuPuku OUOJOTUM KaK HAayKd, OCO3HaHUs €€ poiu B
GbopMUPOBAHUU PALMOHATIBHOIO HAYYHOT'O MBIIUICHUS, CO3/IaHUM IIEJIOCTHOTO
IPE/ICTAaBIICHUS 00 OKpYXaloleM MHUPE KaK O €IUHCTBE MPHUPOIbI, YEIIOBEKa U
oOliecTBa, B MO3HAHUM TMPUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHUH MpodsieM
COXpaHEHUS TPUPOJIHOTO PAaBHOBECHS;

yOexKAEHHOCTh B 3HAYMMOCTHU OMOJIOTHU JIJISI COBPEMEHHOW ITUBUIIM3AIIUN:
obOecriedeHus: HOBOTO YPOBHS Pa3BUTHUSI MEIUIIMHBI, CO3JaHHE MEPCHIEKTUBHBIX
OMOTEXHOJIOTHI, CIIOCOOHBIX peIIaTh PECYpCHbIE MPOOJIEMbl Pa3BUTHS
YeJIOBEUECTBA, MOUCKA MyTeH BBIXOJA U3 TJIOOATBHBIX IKOJOTHYECKUX MPOoOIeM
u oOecrnedyeHus: TMepexoja K YCTOMUMBOMY Pa3BUTHIO, pPallMOHAJILHOMY
HCTIOJIb30BAaHUIO MPUPOJHBIX pecypcoB U (HOPMUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYYEHUU OHMOJIOTMUYECKHX 3HAHUW B MEJAX
MOBBINICHUS OOIIEH KYyJIbTypbl, €CTECTBEHHO-HAYYHOW TPaMOTHOCTH, KakK
COCTaBHOM  4YacTH  (PYHKIMOHAJIBHOM  TPAaMOTHOCTH  OOydaroluxcs,
dbopmupyemoil npu U3y4eHur OUOJIOTHY;

MMOHMMAaHUE CYIIHOCTM  METOAOB  TO3HAHUS, UCIHOJIb3YEMBIX B
€CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BaTh MOJIy4aeMble 3HAHUS JUIS
aHann3a U OOBSICHEHUS SIBIICHUN OKPY’KAIOIIETO MHUPA U MPOUCXOAIIUX B HEM
W3MEHEHUM, yMEHUE JieiaTh 0OOOCHOBAHHBIC 3aKJIIOUCHHUS HAa OCHOBE HAYYHBIX
(haKTOB U UMEIOIIUXCS JaHHBIX C LEJIbIO TTOJTYUEHHUSI JIOCTOBEPHBIX BHIBOIOB,;



CITOCOOHOCTH CaMOCTOSATEIBLHO MCIIOJH30BaTh OMOJOIHYECKHUE 3HAHMS IS
peIIeHus IPo0JIeM B peabHBIX KU3HCHHBIX CUTYAIHAX;

OCO3HAHHUE IICHHOCTH HAYYHOM JIEATCILHOCTH, TOTOBHOCTH OCYIIECTBIISATH
IIPOCKTHYIO M KCCIICIOBATEIBCKYIO NSATEIPHOCTh HHIUBHIYAIBHO U B TPYIIIIE;

TOTOBHOCTh M CIHOCOOHOCTh K HENpPEpPHIBHOMY OOpa3oBaHHUIO U
caM000pa30BaHUI0, K aKTUBHOMY ITOJYYEHHIO HOBBIX 3HAaHUUN MO OMOJIOTUH B
COOTBETCTBHH C KU3HCHHBIMH ITOTPCOHOCTIMHU.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeranpeaMeTHble  pe3yJibTaThl ~ OCBOCHUS ~ Y4eOHOro  mpeameTa
«buonorus» BKIIOYAIOT: 3HAYUMBIC 1 (DOPMUPOBAHUS MHUPOBO33PCHUS
oOyJarommxcsi  MEXKAUCHUIUIMHAPHBIE  (MEXIPEAMETHBIE)  OOIIEHAyYHBIC
MOHATHS, OTPAKAIOIIKUE IEJIOCTHOCTh HAYYHOW KapTHUHBI MUpA U clienuPUKy
METOJIOB TIO3HAHHUS, HCIOJB3YEMBIX B €CTECTBEHHBIX HayKaX (BEIIECTBO,
SHEPrusi, SIBJICHUE, MPOIECC, CUCTEMa, Hay4YHbIA (PaKkT, MPUHIUII, TUIIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TEOpHsl, HCCIEIOBaHHE, HAOIIOJICHUE, U3MEpPEHUE,
SKCIEPUMEHT W JAPYIuX),  yHUBEpCalibHble  y4eOHble  JEHCTBUS
(mo3HaBarenbHbIE, KOMMYHHMKATHUBHBIE, PETYJIATHBHBIEC), 00€CIEeUnBaIONINE
dbopmupoBanre (PYHKIIMOHAIBHON T'PaMOTHOCTH M COLIMAJIBHON KOMIIETEHIIUU
00yy4arommxcsi, CIOCOOHOCTh OOYYalNIIMXCS  HCMOJb30BaTh  OCBOCHHBIC
MEXKIUCIUIUIMHAPHBIE, MHPOBO33PEHUECKUE 3HAHUSI U YHHUBEpCAJbHBIC
y4eOHBbIE IEUCTBUS B TIO3HABATEILHOMN U COIMATILHOM MPaKTHKE.

MeranpeaMeTHble pe3yabTaThl OCBOCHUSI MPOTPAMMBI CPETHEr0 OOIIETo
00pa3oBaHUsl TIOJDKHBI OTPaXkKaTh:

OBjajeHue  YHUBEPCAJbLHBIMH  Y4eOHBIMH  TO3HABATEJILHBIMU
AeCTBUSIMM:

1) 6a3oBbIe JIOTHYECKHE AeiiCTBHUS:

CaMOCTOSATENbHO  (OopMyJIHpOBaTh M aKTyaJIU3upoBaTh MpoOiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJB30BaTh MPU OCBOEHUU 3HAHUN MPUEMBI JIOTUYECKOTO MBIIUICHUS
(ananuza, cuHTE3a, CpaBHEHMS, Kiaccupukanuu, 0000IIEHUS), PACKPHIBATH
CMBIC]I OHMOJIOTUUECKHX TOHATUH (BBIIETATH WX XapakTepHbIC MPU3HAKH,
YCTaHABIUBAThH CBSI3U C APYTHUMH MMOHATUSIMH ),

OTPENENIATh 1M JEATCIbHOCTH, 3a/laBas INapaMeTpbl U KPUTEPUH HUX
JOCTUKEHUS, COOTHOCUTHh PE3yJbTaThl JEATEIBHOCTU C IOCTaBJICHHBIMU
LEJIAMU;

UCIIOJIH30BaTh OMOJIOTUYECKHE TIOHATUS JUIsi OOBSCHEHHUS (PAKTOB U
SIBJICHUU KUBOU IPUPOJBI,



CTPOUTH JIOTMYECKUE PACCYX ACHUS (MHIYKTUBHBIE, JEIyKTHUBHBIE, IO
AHAJIOTUM), BBIBIATh 3AKOHOMEPHOCTH M MPOTHUBOPEUYHUS B PaCCMATPUBAEMBIX
ABJICHUSAX, (POPMYIMPOBATH BHIBObI U 3aKJIIOUCHUS;

OPUMEHATh  CXEMHO-MOJICIbHBIE  CpEACTBA IS IPEICTaBJICHUSA
CYILIECTBEHHBIX CBSI3€H M OTHOIIEHUH B M3y4aeMbIX OMOJIOTMYECKUX OOBEKTaX,
a TaKKe MPOTHUBOPEYMH PA3HOTO POJA, BBIABICHHBIX B Pa3jIUYHbIX
MH(POPMALIMOHHBIX HCTOUYHUKAX;

pa3palaThiBaTh IUIAH pEUIEHUs IPOOJIEMBI C YUETOM aHAIM3a UMEIOLUXCSA
MaTepUaIbHbIX U HEMATepUaIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JESATEIBHOCTb, OLEHUBATh COOTBETCTBHUE
pE3yIbTATOB LIEJISIM, OLIEHUBATh PUCKHU MTOCIIEICTBUI J€ATEIbHOCTH;

KOOPAVMHUPOBaTb U BBINOJHATH pabOTy B  YCIOBHUSIX pPEAIBHOIO,
BUPTYaJIbHOI'O U KOMOWHHUPOBAHHOTO B3aUMOIEUCTBHUS;

pa3BUBAaTh KPEATUBHOE MBIIUIEHUE TPU PEIIEHUH )KM3HEHHBIX MTPOOJIEM.

2) 6a30BbIe HcCIe0BaTeIbLCKUeE TelCTBUSA:

BJIQZIETh  HaBbIKAMU  YYEOHO-HCCIEAOBATEIILCKOM W MPOEKTHON
NESTEIbHOCTH, HaBbIKAMHM  pa3pellieHuss MOpodiieM, CIOCOOHOCTBIO U
TOTOBHOCTBIO K CaMOCTOSITEIBHOMY IIOMCKY METOJIOB PELICHUs IMPaKTUYECKUX
3a/1a4, NPUMEHEHHIO PA3JIMYHbIX METOAO0B MO3HAHUS;

UCIIOJIb30BaTh Pa3IMYHbIE BUABI JEATEIBHOCTH MO IOJIYYEHHUIO HOBOTO
3HaHUA, €ro MHTEpHpeTaluu, NpeoOpa3oBaHUI0 U MPUMEHEHHIO B Yy4E€OHBIX
CUTYalUsX, B TOM YUCIIE IIPU CO3JaHUH YUEOHBIX U COLUAIBHBIX IPOEKTOB;

(¢opMupoBaTh  HAyuyHbI  TUN  MBINUICHUS,  BJIAJAETh  HAYYHOU
TEPMUHOJIOTHEH, KIIFOUEBBIMH MOHATUAMHU U METOJAMU;

CTaBUTh M (POPMYJIHPOBATH COOCTBEHHBIE 3aJayd B 00pa30BaTEIbHOU
NEATENBbHOCTH U KU3HEHHBIX CUTYaLUsX;

BBISIBJISITh NPUYMHHO-CIICJCTBEHHBIE CBSI3W M aKTyaJlM3upoBaTh 3ajady,
BBIIBUTATh TUINOTE3y €€ PEIICHUs, HAXOIUTh apryMEHThI JUIsl JOKa3aTelIbCTBa
CBOMX YTBEPKICHHI, 3a1aBaTh NapaMeTPbl U KPUTEPUU PEILICHHUS;

aHAJIM3UPOBAaTh TIOJYYEHHbIE B XOJI€ PEIICHUS 3aJayd pe3yJIbTaThl,
KPUTUYECKHA OLEHUBATh MX JIOCTOBEPHOCTH, IMPOTHO3MPOBATh W3MEHEHUE B
HOBBIX yCIJIOBUSX;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh MPUOOPETEHHBIN ONBIT;

OCYIIECTBIIATh LEJICHAIIPABICHHBIN IMOMCK NEPEHOCA CPEACTB U CIIOCOO0B
JeMCTBUS B MPOPECCUOHANBHYIO CPELY;

YMETh MEPEHOCUTh 3HAHMS B TIO3HABATEIbHYIO M MPAKTHUUYECKYIO 00JacTu
KU3HEIEATEIIbHOCTH;

YMETh UHTErPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1acTel;



BBIIBUTATh HOBBIE UJCH, IIPEeJIaraTb OpUrHHAIbHBIEC MOAXO0/IbI U PEIICHHUS,
CTaBUTb MPOOJIEMBI U 3a/1a4H, AOIMYCKAIOIINE ATbTEPHATUBHBIE PEIICHUS.

3) paboTa ¢ unpopmanueii:

OPUEHTHPOBATbCS B PA3NMYHBIX HCTOYHMKAX HHQopManmuu (TeKcTe
y4eOHOr0 TOCOOMs, HAYYHO-TIONMYJSIPHOM  JUTEeparype, OHOJIOTHYECKUX
CJIOBApsAX M CIPaBOYHHMKAX, KOMIIBIOTEPHBIX Oa3ax JaHHbIX, B HHTepHere),
aHAJIM3UPOBaTh MH(OPMALIMIO PA3NUYHBIX BHJIOB U (OpPM MpEACTaBICHUS,
KPUTHYECKU OLICHUBATh €€ JOCTOBEPHOCTh U HEMPOTHUBOPEUUBOCTD;

(opMyIMpOBATH 3aPOCHl U IPUMEHATH Pa3IMYHbIE METOABI IIPU ITOUCKE U
orbope Owmosnormdyeckoir uHMOpMAIUK, HEOOXOMUMOW i BBITIOJIHCHHUS
y4eOHBIX 3a/1ay;

IpUOOpEeTaTh OMBIT MCIOJIb30BaHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTMM, COBEPILIEHCTBOBaTh KYJIbTYPY AaKTHUBHOTO  HCIOJIb30BaHUs
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BBIOMpaTh ONTUMAJIbHYIO (OpMY TMPEICTaBICHUS
ouosiornyeckord wuHpopmanuu (cxembl, rpaduku, gUarpamMMbl, TaOIHIbI,
PUCYHKH U JPYyTOE);

UCIIOJb30BaTh HAyUYHBIM S3bIK B KAauecTBE CpeACTBa Mpu padboTe ¢
Ouonornyecko uHGOpMaUEnd: MNPUMEHATh XUMHUYECKHEe, (U3UUYECKUE U
MaTeMaTUYeCKHe 3HaKU U CUMBOJIBI, POpMyIibl, a00OpeBUaTypy, HOMEHKIIATYDPY,
UCIOJb30BaTh M IPEOOpa3OBbIBaTh  3HAKOBO-CHUMBOJMYECKHE  CpPEJICTBA
HarJIsAHOCTH;

BJa/JeTh  HAaBBIKAMM  pACIO3HABaHUS M 3alUTBl  MHQOpPMAIMH,
MH(}OpMAMOHHOW 6€30MaCHOCTH JINYHOCTH.

OBiageHne YHUBEPCAJIbHBIMH KOMMYHUKATUBHBIMHU 1eHCTBUSMM:

1) o0menue:

OCYIIECTBIISITh KOMMYHHUKAllMM BO BceX cdepax KHU3HU, aKTUBHO
y4acTBOBaTh B JMAJIOTe€ WM JUCKYCCUHM MO CYHIECTBY OOCYXIaeMOW TEMbl
(ymMeHHMe 3amaBaThb BOIIPOCHI, BBICKa3bIBATh CYXIECHHUS OTHOCHUTEIIBHO
BBINIOJIHEHHUS MPEAJIaraeMoil 3a7a4ui, yYUThIBaTh HHTEPECHI U COTJACOBAHHOCTD
HO3UIMM IPYrUX YYaCTHUKOB IMAjIora Uili IUCKYCCUN);

pacrno3HaBaTh HeBepOajbHbIE CpeACcTBa OOIIEHHS, MOHMMATh 3HAYCHHE
COLIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BOSHUKHOBEHUSI KOH(DJIMKTHBIX CUTyalUM,
YMETh CMATYATh KOH(MIUKTHI U BECTH TIEPETOBOPHI;

BJIQ/IETh Pa3JIMUHBIMU cIoco0aMu OOLIECHHS M B3aUMOIEUCTBUS, TOHUMATD
HAMEPEeHUs JpYyTUx JIoJeH, TMpOSBIATh YBaXKUTEIbHOE OTHOIIEHUE K
co0eceTHUKY U B KOPPEKTHOU popme popMyIrpoBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO M JIOTMYHO H3JIaraTh CBOIO TOUYKY 3PEHHUSI C UCHOJb30BAaHUEM
A3BIKOBBIX CPE/ICTB.



2) cCOBMeCTHAs eATeJbHOCTh:

MMOHUMaTh W HWCHOJb30BaTh  MPEUMYIIECTBA  KOMaHIHOM  H
UHAUBUIYAIbHOM pabOThl MpU  peUIeHUHu OUOJIOTUYECKOW MpoOJIeMBlI,
000CHOBBIBATh HEO0OXOIUMOCTh MIPUMEHEHUS IPYIIOBBIX dbopm
B3aMMOJICHCTBHS MPHU pEeUICHUH Y4eOHOM 3a/1auH;

BBIOMpATh TEMATHUKy U METOJbI COBMECTHBIX JACUCTBHI C y4ETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEHN KaXKJIOTO YJI€HA KOJUUIEKTHBA;

OPUHUMATh UEIM COBMECTHOM JAEATEIBbHOCTH, OpPraHU30BBIBATH U
KOOPAWUHUPOBATh JIEUCTBUS MO €€ JOCTHKEHHUIO: COCTABIIATH IUIAH JEHCTBUH,
pacrpeeNnaTh poiu ¢ Yy4€TOM MHEHUH YYaCTHHUKOB, OOCYXXIaTh Pe3yJIbTaThl
COBMECTHOM paboThI;

OIICHMBATh KAa4E€CTBO CBOETO BKJIAJa M KaXKJOr0 y4aCTHUKA KOMAaHIbI B
oOLIMii pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npeajiaraTh HOBBIE TPOEKTHI, OLEHUBATH HUAEH C MO3ULUU HOBHU3HBI,
OpUTHMHAIBHOCTH, TPAKTUYECKON 3HAYMMOCTH;

OCYLIECTBJISATh TO3UTUBHOE CTPATETMUYECKOE IIOBEJIECHUE B PA3THYHBIX
CUTYaLUsX, IPOSBIIATH TBOPUYECTBO U BOOOpaXKE€HUE, ObITh MHUIIMATHUBHBIM.

OBiaieHue YHMBEPCAJIBHBIMH PEryJISTHBHBIMH ACHCTBUAMU:

1) camoopranu3anusi:

UCIIOJIb30BaTh OWOJIOTMYECKUE 3HAHUS MJIs BBISBICHUS MPOOJIEM M HUX
pEILIEHNUs B )KU3HEHHBIX U YUEOHBIX CUTYaIHIX;

BbIOMpaTh Ha OCHOBE OHOJIOTMYECKUX 3HAHUU LIEJEBBIE M CMBICIOBBIC
YCTaHOBKHU B CBOMX JEHCTBHAX U MOCTYNKAX MO OTHOIIECHHIO K )KUBOW IPUPOJIE,
CBOEMY 37I0POBBIO U 3I0POBBIO OKPY KAOIINX;

CaMOCTOSATENIbHO  OCYIIECTBJISITH ~ IMO3HABATENIbHYIO  J€ATEIbHOCTD,
BBISIBIISITh  TIPOOJIEMBI, CTaBUTh U (OPMYJIUPOBATH COOCTBEHHBIC 3a/laydl B
o0pa30BaTeNbHOM JEATEIbHOCTH U KU3HEHHBIX CUTYaIHIX;

CaMOCTOSITEJIbHO COCTABJISITH IUIAH pEUIEHUs MpoOJeMbl C  Y4ETOM
HMMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPEANOUYTCHUN;

J1aBaTh OLIEHKY HOBBIM CUTYalUsIM;

paclidpsATh paMKM  y4eOHOro TMpeAMeTa Ha  OCHOBE  JIMYHBIX
IPEAIIOYTECHNM;

Jenatb ~ OCO3HaHHBIA  BBIOOpP,  apryMeHTHUpOBaTh  €ro,  Oparthb
OTBETCTBEHHOCTb 32 PEILICHHUE;

OLICHUBATh MPUOOPETEHHBIN OIIBIT;

Croco0CTBOBaTh (POPMHUPOBAHUIO U TMPOSIBICHUIO IIMPOKOW SPYIUINH B
Pa3HBIX 00JIACTSIX 3HAHWM, MOCTOSIHHO TOBBLINIATH CBOW OOpa30BATENIbHBIA U
KYJIbTYPHBII YPOBEHB.

2) CAMOKOHTPOJIb:



JaBaTh OLEHKY HOBBIM CUTYalUsM, BHOCUTb KOPPEKTUBBI B JI€ATEIBbHOCTb,
OLICHUBATh COOTBETCTBHUE PE3YJIbTATOB LEIISIM;

BJA/J€Th HABBIKAMU IIO3HABATEJIBHOM pediieKcuM Kak OCO3HaHUS
COBEPIIAEMBIX JEUCTBUM M MBICIUTEIBHBIX IPOLECCOB, MX PE3YNbTATOB H
OCHOBaHUH, UCTIONIB30BaTh MPUEMBI pedIeKCru ISl OIICHKU CUTYallud, BeIOOpa
BEPHOT'O PEILICHNUS;

YMETh OLIEHHWBAaTh PUCKH M CBOCBPEMEHHO IIPUHUMATh PELICHUS IO HX
CHWKEHUIO;

OPUHUMATh MOTHBBI M apryMEHTBHl IPYIMX IIpH aHAJIM3€ pPE3YyJIbTaTOB
NEeSATENbHOCTH;

3) npuHATHE ce0Osl U APYTUX:

IPUHHUMATh ce0sl, TOHUMasl CBOM HEJIOCTATKHU U JJOCTOMHCTBA;

OPUHUMATh MOTHMBBI M apryMEHThl JPYTHX HPHU aHAJIU3€ PE3yJIbTaTOB
NEeSATENbHOCTH;

MIPU3HABAaTh CBOE MPABO U NPABO IPYTUX HA OIINOKU;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP € MTO3ULIMU APYTOro YEIOBEKA.

HHPEAMETHBIE PE3YJIBTATBI

[IpeameTHbie pe3yibTaThl ocBoeHus mnporpamMmmbl COO mo Ouosioruu Ha
0a30BOM YpOBHE BKJIIOYAIOT clenuduueckue s y4yeOHOro mnpeamera
«buonorus» HayuyHble 3HaHUS, YMEHUS M CIOCOOBI JAEHCTBUN MO OCBOEHUIO,
UHTEPIpETallMd ¥ TMpeoOpa30BaHUIO 3HAHWM, BHUJIBI JEATEIBHOCTH TIO
MOJIyYeHHIO HOBOT'O 3HAHMS M MPUMEHEHUIO 3HAHWM B PA3IUYHBIX YYEOHBIX
CUTyallusX, a TakK€ B pEaJbHbIX JXU3HEHHBIX CHUTyalUsAX, CBSI3aHHBIX C
Oouosioruei. B mporpamMmme npenMeTHbIE Pe3yJbTaThl MPEACTaBIEHbI MO ToJIaM
o0yueHus.

[IpeameTHbIC pe3ynabTaThl OCBOCHUS yueOHOTO npeamera «buonorus» ¢ 10
Kjacce NOKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCTh 3HAHUNU O MeECT€ M POJU OUOJOTUM B CHUCTEME
HAay4yHOTO 3HAaHHUS ECTECTBEHHBIX HayK, B (OPMUPOBAHUM COBPEMEHHOM
€CTEeCTBEHHO-HAYYHOU KapTHUHBI MUpa U HAYyYHOTO MHUPOBO33PEHUS, O BKIAJE
POCCHUHCKUX H 3apyOCKHBIX YYEHBIX-OMOJIOTOB B pa3BUTHE OHOJIOTHH,
(byHKIIMOHATBLHOM TPAMOTHOCTH YEJIOBEKA JIJIsl PEIICHUSI )KU3HEHHBIX 33]1a4;

YMEHHE PACKpbIBATh COJICP)KaHHE OMOJOTHYECKUX TEPMUHOB U TOHSTHI:
KW3Hb, KJIETKa, OpraHu3M, MeTaboau3M (0OMEH BEIIECTB W MPEBpaIlCHHE
SHEpPruM), TOMEOCTa3 (CaMOpEryJisilus), YpOBHEBas OpraHU3aIUsl KUBBIX
CUCTEM, CaMOBOCITPOU3BEICHUE (penpoaykiusi), HACJIEICTBEHHOCTb,
M3MEHYUBOCTb, POCT U Pa3BUTHUE;



yMEHHE u3Jaratb OHOJIOTUYECKHE TeOopuHu (KIETOYHas, XpOMOCOMHas,
MyTallMOHHAs, LEHTpajbHas JOrMa MOJIEKYJIspHOW Owuosoruu), 3akoHbel (I
Mennens, T. Moprana, H. 1. BaBunoBa) u yueHus (0 1ieHTpax MHOT00Opasus u
IMPOUCXOXKIEHUS KylbTypHbIX pacteHuid H. . Basuiora), omnpenensarsb
TPaHUIbl UX MPUMEHUMOCTH K KMUBBIM CUCTEMAM;

yMEHHE BIIJIeTh METOIaMU HAyYHOTO MMO3HAHUA B OMOJIOTUH: HAOIIOCHIE
Y OIIMCAHHE KUBBIX CUCTEM, IPOLIECCOB U SIBJIICHU, OpraHu3alus U MPOBEJICHHE
OMOJIOTUYECKOTO  AKCIEPUMEHTa,  BBIJBIJKEHHE  TUIIOTE3bl,  BBISIBICHHUE
3aBUCUMOCTH MEXAY HCCIEAYyeMbIMU BEIMUYUHAMH, OOBSICHEHUE MOIYYCHHBIX
pEe3yJIbTaTOB, UCIOIb30BAaHHBIX HAYYHBIX MOHATHI, TEOPUN U 3aKOHOB, YMEHHE
JIeN1aTh BBIBOJbI HA OCHOBAHUY MOJYYEHHBIX PE3YJIbTaTOB;

YMEHHE BBIJICIIATH CYIIECTBEHHBIE IPU3HAKNA BHUPYCOB, KJIETOK MPOKAPHUOT
U DYKapHOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPTraHHW3MOB, OCOOCHHOCTH
MpoleccoB: 0OMEHa BELIECTB U MPEBPAILICHHS YHEPTUU B KIIETKE, (DOTOCHHTE3A,
IJJACTUYECKOTO M HHEPreTUYECKOro oOMeHa, XeMOCHHTE3a, MUTO3a, MeHo3a,
OIUIOAOTBOPEHUS, PA3MHOXKEHMS, HHIWBHUAYaJIbHOTO pa3BUTUS OpraHu3Ma
(oHTOTEHE3);

yMEHUE MIPUMEHSTh MOJTyYCHHbIC 3HAHUS JUIsl OOBSICHEHUS OMOJIOTMYECKUX
IIPOLIECCOB U SIBJIECHUU, JUIS IPUHATHS TPAKTUUECKUX PELIEHUN B IOBCEIHEBHOU
KU3HH C LEJIbI0 oOecriedeHus Oe30MacCHOCTH CBOErO 3[0POBbS U 310POBbS
OKpYXaloIMX JIIOAEH, COOMIOACHHUST HOPM TpPaMOTHOTO TIOBEACHHUS B
OKpY>Karollel MpUPOAHON Cpelie, MOHUMaHUuEe HEOOXOAUMOCTH MCIOIb30BaHUS
JOCTHUKEHUHU COBPEMEHHON OHMOJIOTMHM M OMOTEXHOJOTHH JJI PallMOHAIBHOTO
MPUPOJONOIb30BAHMS;

YMEHUE pellaTh 3JIeMEHTapHble TE€HETHMYECKHE 3aJayd Ha MOHO- U
OUTHOPUIHOE CKpEIIMBAaHME, CLEMJIEHHOE HAaclelOBaHUE, COCTABIISATH CXEMBbI
MOHOTHOPUIHOTO CKPEIMBAHUS IJIs TIPEACKA3aHs HACJIeI0BaHUS IPU3HAKOB y
OpraHU3MOB;

YMEHHUE BBINOIHATH JA0OPATOPHBIE U MPaKTHUYECKHE pabOThl, COOMIOAATh
MpaBuJia Mpu padoTe ¢ yueOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

yMEHUE KPUTHUYECKH OIICHUBaTh M HHTEPIPETUPOBATH HWH(MOpMAIUio
OMOJIOTUYECKOTO COJIEpKAHUS, BKIIOYAIOIIYIO TICEBJIOHAYYHbIE 3HAHUA U3
pa3IMYHBIX HMCTOYHUKOB (CpEACTBa MaccoBOM MHGPOpMALMKM, HAYYHO-
NOMYJISIPHbIE MAaTEepUaibl), ITUYECKUE aCIIEKThl COBPEMEHHBIX UCCIIEIOBAHUN B
OMOJIOTMH, MEIUITMHE, OMOTEXHOJIOTHH;

yMEHHE CO3/1aBaTh COOCTBEHHBIE MUCHMEHHBIE W YCTHBIE COOOLICHMUS,
00001masi OMONOTHYECKYI0 HWH(MOpPMAIMI0O U3 HECKOJIBKUX HCTOYHHUKOB,
IPaMOTHO MCHOJb30BATh MOHATUWHBIN anmnapar OuOJIOTHH.



[IpenMeTtHble pe3ysbTaThl OCBOEHUS yueOHOTO npeamera «buonorus» ¢ 11
Kjlacce TOJDKHBI OTPAXKATh:

c(hOpPMHUPOBAHHOCTh 3HAHMI O MeECT€ M pOJIM OUOJIOTUM B CHUCTEME
HAyYHOTO 3HAHUSA ECTECTBEHHBIX HayK, B (OPMUPOBAHUH COBPEMEHHOM
€CTECTBEHHO-HAYYHON KapTHHBI MHUpPa U HAYYHOTO MHPOBO33PEHHUSA, O BKIAJE
POCCHIMCKAX H 3apyOCKHBIX YUYEHBIX-OMOJIOTOB B pa3BUTHE OWOJIOTHH,
(GyHKIHOHATBHOM IPAMOTHOCTH YeJIOBEKA JIJIsl PEIlICHUs )KU3HEHHBIX 3a]1a4;

yMEHUE PacKpbIBaTh COAEp>KaHUE OMOJOTUYECKUX TEPMUHOB U TMOHSITHM:
BUJI, TOMyJsAlMs, TeHODOHM, OHBOIIOLMS, JBIWKYIME CUIbl ((aKTOpHI)
ABOJTIOITUH, IPUCTIOCOOJICHHOCTD OpraHU3MOB, BH1000pa30BaHME,
AKOJIOTHYECKUE (PaKTOPBI, IKOCHCTEMA, TPOAYLIEHThI, KOHCYMEHTHI, PEAYLIEHTHI,
LeNY MUTaHUs, IKOJIOrHYecKasl mupamuia, ouoreoreHos, onochepa;

yMEHUE H3JlaraTh OMOJIOTUYECKHE Teopuu (IBONIOIMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKash TEOpHWs DBOJIOIMHU), 3aKOHBI W 3aKOHOMEPHOCTH
(3aponpreBoro cxoactsa K. M. bapa, uepenoBanus riiaBHbIX HANpaBJICHUNA U
nyteit sBomonu A. H. CeBeprioBa, yuenusi o 6uocdepe B. . Bepuaackoro),
OTPEENATh TPAHUIIBI KX TPUMEHUMOCTH K )KHUBBIM CHCTEMAaM;

yMEHUE BJIaIETh METOJJaMU HAYYHOT'O MTO3HAHUS B OMOJIOTUU: HAOIIOCHUE
Y OTMHCaHUe )KUBBIX CHCTEM, TIPOIIECCOB U SIBJICHU, OpraHU3aIlis U MPOBEICHNE
OMOJIOTUYECKOTO  DKCIEPUMEHTA, BBIIBIKCHHE  THUIIOTE3bl,  BBISIBICHHUC
3aBUCUMOCTH MEXIY HCCIEAYyeMbIMU BEIMYUHAMU, OOBSICHEHUE IMOTYUYEHHBIX
PE3yIbTaTOB, UCIIOJIH30BAHHBIX HAYYHBIX MOHSATUN, TEOPUN U 3aKOHOB, YMEHUE
JIeaTh BBIBOJIBI HA OCHOBAHUU TIOJYYEHHBIX PE3YyJIbTaTOB;

YMEHHUE BBIJCIATh CYIICCTBCHHBIC MPU3HAKU CTPOCHUS OMOIOTHYCCKUX
OOBEKTOB: BHUJOB, TMOMYJSALWNA, MPOIYIEHTOB, KOHCYMEHTOB, pEIyIEHTOB,
OMOTeOLEHO30B M SKOCUCTEM, OCOOEHHOCTH IPOLECCOB: HACIEACTBEHHON
U3MEHYUBOCTH, €CTECTBEHHOT'O otbopa, BUI000pa30BaHUs,
MPUCTIOCOOJICHHOCTH OPTaHW3MOB, JCHCTBHSI JKOJOTHYECKHX (DaKTOPOB Ha
OpraHM3MBbl, TIEPEHOCa BEIIeCTB M TIOTOKA DSHEPTUM B IKOCHUCTEMAX,
aHTPOTIOTEHHBIX M3MEHEHHUH B JKOCHCTEMaxX CBOEH MECTHOCTH, KPyroBOpOTa
BCILIECTB M OMOreOXMMHUYECKUX ITUKIIOB B Onocdepe;

yMEHUE MIPUMEHSTH MOyYCHHBIC 3HAHUS JUIsl OOBSICHEHUS OMOJIOTMYECKUX
IIPOLIECCOB U SIBJIEHUM, ISl IPUHATHS TPAKTUUECKUX PELIEHUN B OBCEIHEBHOU
KU3HU C LIEJbl0 obOecredeHus] OEe30MacHOCTH CBOETO 370POBbSl U 3I0POBBS
OKPYXKAIOIUX JIIOJIEH, COONIOIEHUS HOPM TPaMOTHOTO TIOBEJCHUS B
OKpY>Karollel MpUpPOAHOHN cpelie, MTOHUMaHUuE HEOOXOAUMOCTH MCHOIb30BaHUS
JTOCTHXKECHUU COBPEMEHHOU ounonoruu TS PaLMOHAIILHOT'O
IPUPOIOTIONH30BAHMS;



YMEHUE peIIaTh dJIEMEHTAapHbIC OWOJIOTHMYECKHE 3a7a4d, COCTAaBJISTh
CXEMBI IIEpeHOoca BEUIECTB U SHEPTUHU B IKOCUCTEMAX (1I€MU MUTAHUS);

YMEHHE BBITIOHATH JIaOOpaTOPHBIC M MPaKTHYECKUE PabOThI, COOITIOIATh
IpaBuiia Mpu padboTe ¢ ydeOHBIM U JJaOOpaTOPHBIM 000PYI0BAHUEM;

YMEHUE KPUTHYECKHA OIICHUBATH W WHTEPHPETUPOBATH HWHGOPMAIIHIO
OMOJIOTUYECKOTO COJEPKAHUS, BKIIOYAIONIYIO TICEBIOHAYYHBIE 3HAHUS U3
pPa3IMYHBIX HUCTOYHUKOB (CpeacTBa MaccoBOM wuHQOpMamuu, Hay4HO-
MOMYJISIPHBIE  MaTepUalibl), paccMaTpUBaTh TJI0OAIBHBIE SKOJOTHUYCCKHE
po0JIeMbl COBPEMEHHOCTH, (POPMHUPOBATH 110 OTHOIICHUIO K HUM COOCTBEHHYIO
MTO3UIIHIO;

YMEHHE CO3/1aBaTh COOCTBEHHBIE NHUCHMEHHBIE M YCTHBIE COOOIICHUS,
0000mass Ouojoruyeckyro HMHPOPMAIMIO U3 HECKOJbKHUX HCTOYHHUKOB,
IPaMOTHO MCTIOJIb30BaTh MOHATHHHBIN anmapaT OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJTIACC
DJIEeKTPOHHBIE
Ne HaumeHoBaHue pa3jiesioB u Koai1ecTBo (undgposBbie)
n/n  TeM NPOrpaMmbl oOpa3oBaTejibHbIE
4acoB
pecypchbl
bubmuorexa [JOK
1 b 2
MIOTOTHA felk Hayra https://m.edso0o0.ru/7f41c292
5 JKuBEIe cucTeMbI U BX 1 bubmuorexa [JOK
OpraHu3anus https://m.edsoo.ru/7f41c292
3 XUMUYECKUN COCTaB U CTPOCHUE 3 bubnuorexa [JOK
KJIETKU https://m.edso0o0.ru/7f41c292
bu6mmoteka [IOK
4 K
HSHEASHTEILHOCTD IICTRH 6 https://m.edsoo.ru/7f41c292
PasmHoOXeHue 1
5 WHIUBUyaIbHOE PAa3BUTHE 5 bubmorexa LHOK
AHBIAY P https://m.edsoo.ru/7f41c292
OpraHu3MOB
6 HacnencTBeHHOCTE B 3 bu6nuoreka [IOK
W3MEHYHUBOCTh OPTaHU3MOB https://m.edso00.ru/7f41c292
7 Cenexuus opranu3moB. OCHOBBI 3 bubnnorexka HOK
OMOTEXHOIOTHH https://m.edso00.ru/7f41c292
bu6mmoreka [IOK
8 P 1
C3CPBHOE BpeM https://m.edso00.ru/7f41c292
OBILIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME

JesITeJIbHOCTD YUHTEJISI ¢ y4eTOM padoyei
NPOrpaMMbl BOCIIUTAHUSA

noOy>kJIeHue 00y4arouxcs coOM0aaTh HOPMbI
MOBEJICHUS, TIpaBUjIa OOIICHHUS CO CBEPCTHUKAMU U
Me1aroraMu, COOTBETCTBYIOILIUE YKIIATY
00111e00pa3oBaTeIbHON OpraHU3aIH, YCTAHOBJICHUE 1
HIOJIICPIKKY JTOOPOKETIATeIILHON aTMOC(EPHI;
(hopMupoBaHHE y 00YUYAIOIINXCS POCCUUCKUX
TPAIUIIMOHHBIX TyXOBHO-HPABCTBCHHBIX U
COLIMOKYJIBTYPHBIX IEHHOCTEH, POCCHIICKOTO
MCTOPUYECKOTO CO3HAHUSI HA OCHOBE UCTOPUYECKOTO
MPOCBEILICHHUS;

PUBJICYCHHE BHUMaHUS 00YYaIOIINXCS K
[IEHHOCTHOMY aCMeKTy M3y4aeMbIX Ha ypOKax
MIPEAMETOB, SIBJICHUI U COOBITHI, HNHUIIMMPOBAHUE
00CyXIeHIH, BEICKA3bIBAHUI CBOETO MHEHUS,
BBIPAOOTKH CBOETO JIMYHOCTHOTO OTHOIIICHUS K
M3Y4aeMbIM COOBITHSIM, SIBICHUSM, JTUIAM;
MIPUMEHEHHE UHTEPAKTUBHBIX POpPM ydueOHOI pabOThI
— WHTEJUIEKTYaJIbHBIX, CTUMYIHPYIOIIHX
M03HABATENHHYI0 MOTHBAIINIO, UTPOBBIX METOTUK,
JUCKYCCHIA, JAOIINX BO3MOXKHOCTb MPHUOOPECTH OIBIT


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

BEJICHUsI KOHCTPYKTUBHOI'O AMAJIOra; IPYNIIOBOU
paboThI, KOTOPAst yYUT CTPOUTH OTHOIICHUS U
JIEHCTBOBATh B KOMaH/E, CIOCOOCTBYET Pa3BUTHIO
KPUTHYECKOT'O MBIIICHHST,;

WHUIIMAPOBAHUE U TIOJJICP)KKA UCCIISIOBATEIbCKON
JEeSITeIbHOCTH 00YYaIONIUXCsl, TUIAHUPOBAHHUE U
BBINTOJIHEHUE WHIUBUYAIBHBIX U TPYIIIOBBIX POSKTOB
BOCIIMTATEILHOU HAIIPpaBJICHHOCTH;

BBIOOP METOJI0B, METOJIUK, TEXHOJIOTUM, OKA3bIBAIOIINX
BOCIIMTATEIILHOE BO3/ICHCTBIE HA JIMYHOCTH B
COOTBETCTBHUU C BOCIIUTATCIIBHBIM HCAJIOM, LICJIBIO 1
3ala4aM¥i BOCIIMTaHUWsA, HCJICBbIMHU OPUCHTUPAMU
Pe3yJIbTaTOB BOCIUTAHUS; PEATU3ALIUIO IPUOPUTETA
BOCIIUTAHHS B yUE€OHOU NESITEIbHOCTH;

OpraHu3aIyio medcTBa MOTUBUPOBAHHBIX U
IPYAUPOBAHHBIX O0YUAIOUINXCS HAJ HEYCIEBAIOIMMHU
OJTHOKJIACCHUKAMH, B TOM YHCJIE C 0COOBIMHU
00pa3zoBaTeNbHBIMU MTOTPEOHOCTSIMHU, JAIOIIETO
00yJaronmMcs COIUaTbHO 3HAYMMBIN OTBIT
COTPYIHUYECTBA U B3aUMHOM ITOMOIIH;

BKIIIOUEHUE YUUTEISIMU B COJIEpKAaHUE YPOKOB
OpPUEHTHUPOB PE3yIbTATOB BOCIUTAHUS, UX YUET B
OTIpeIeIEHUU BOCIIUTATENBHBIX 33/1a4 YPOKOB,
3aHSITHIA; TEMATHKU B COOTBETCTBHH C KaJlCHAAPHBIM
IJJAHOM BOCIHUTATEIbHON PaOOTHI.
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I[TPOTPAMME

JeITeJIbHOCTD YUUTEIS € y4eToM padoyeii
NpOrpaMMbl BOCIIHTAHUS

o0y KJIeHHnEe 00yJaronuXcsi COOII0IaTh HOPMBI
MOBE/ICHHUS, TIPaBHJIa OOIICHUS CO CBEPCTHUKAMU U
neJaroraMu, COOTBETCTBYIOIIUE YKIIATY
0011e00pa3oBaTeIbHON OpraHU3alii, YCTAHOBICHHE U
MOAJIEPKKY A0OpOKeTaTeIIbHOU aTMOC(hEpHI;
(dhopMUpOBaHHE y OOYUAIOIIIMXCS POCCUHCKUX
TPAAUIIMOHHBIX JYXOBHO-HPABCTBEHHBIX U
COITMOKYJIbTYPHBIX IIEHHOCTEH, pOCCUHCKOTO
HMCTOPUYECKOTO CO3HAHUSI HA OCHOBE UCTOPHUYECKOTO
MIPOCBEIICHHS;

MIPUBJICYCHHE BHUMAHUS 00YYAIOIIUXCS K
LIEHHOCTHOMY aCIIEKTYy U3y4aeMbIX Ha ypoKax
MPEIMETOB, SBIEHUN U COOBITUH, MHULIMUPOBAHNE
00CyXIeHUH, BEICKA3bIBAHUI CBOETO MHEHUS,
BBIPAOOTKH CBOETO JIMYHOCTHOTO OTHOIICHHS K
M3Yy4aeMbIM COOBITHSIM, SIBIICHUSIM, JTUIIAM;
NPUMEHEHNE UHTEPAKTUBHBIX (POPM yueOHOM paboThI
— WHTEJUIEKTYAIbHBIX, CTUMYIUPYIOLTIX
MMO3HABATENIbHYIO MOTHUBAIIUIO, UTPOBBIX METOJIUK,
JTUCKYCCHM, TAIOIIIX BO3MOKHOCTh MPUOOPECTH OTIBIT
BEJICHUSI KOHCTPYKTUBHOTO IMAJIOTa; TPYNIIOBOM
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paboThl, KOTOpAst yYUT CTPOUTH OTHOILCHHS U
JIeCTBOBATh B KOMaH/Ie, CIOCOOCTBYET Pa3BUTHIO
KPUTHYCCKOI'O MBILIJICHUA

MHHULUMPOBAHKE U MTOICPIKKA UCCIIEI0BATEILCKON
JeATEIIFHOCTH 00YYaloUXcs, IJIAaHUPOBAHUE U
BBINIOJTHEHUE WHIMBUTYaJIbHBIX U TPYIIIOBBIX IPOEKTOB
BOCIIUTATENILHOIN HAIPaBICHHOCTH;

BBIOOP METO/I0B, METOAMK, TEXHOJIOTUM, OKA3bIBAIOIIINX
BOCIIUTATEILHOE BO3/ICHCTBHE HA TMYHOCTH B
COOTBETCTBHH C BOCIIMTATCJIIBHBIM HCAJIOM, IICIBIO 1
3aga4aMHi BOCIIMTAHUsA, HCJICBBIMHA OPUCHTUPAMU
pe3yIbTaTOB BOCIUTAHUS; PEAIN3aLUI0 TIPUOPUTETA
BOCITUTAHUS B y4eOHOH JIESITENbHOCTH;

OpraHu3anuio medcrsa MOTUBUPOBAHHBIX U
APYIMPOBAaHHBIX O0YYAIOMINXCS HAJl HEYCIEBAIOLIMMU
OJTHOKJIACCHUKAMH, B TOM YHCJIE C 0COOBIMU
00pa30BaTebHBIMU NTOTPEOHOCTSAMH, JAIOIETO
00y4JaromMMcs COIMaIbHO 3HAYUMBIH OIBIT
COTPYIHUYECTBA U B3AMMHOM ITOMOIIH;

BKJIFOYCHUC YUUTCIISIMU B COACPIKAaHNE YPOKOB
OpPUEHTHPOB PE3YJIbTaTOB BOCIIUTAHMS, UX YUET B
OIpeIelIeHNU BOCIUTATENbHBIX 33/1a4 YPOKOB, 3aHATHI;
TEMaTUKH B COOTBETCTBUU C KaJECHIAPHBIM IUIAHOM
BOCIIUTATEIHHON paboTHI.
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