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COILEPKAHUE OBYUEHUA
10 KVIACC

Tema 1. buosorusi Kak Hayka.

buonorust xak Hayka. CBsi3b OMOJIOTUM C OOIIECTBEHHBIMHU, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMU HayKamu, pusocodueit, ITUKOM, ICTETUKON U MPaBOM.
Ponp Oumonoruum B (QOpPMHUPOBAHMU COBPEMEHHOW HAYYHOW KapTHUHBI MUDA.
Cucrema OMOJIOTHYECKUX HaYK.

Mertobl MO3HAHMS KUBOUM MPUPOBI (HAOII0IEHUE, SIKCTIEPUMEHT, ONTMCAHUE,
U3MepeHue, Kilaccupukalus, MOJETUPOBaHUE, CTaTHUCTHYecKass o00padoTka
JTAHHBIX).

JdemoncTpanuu:

[Toptpetsr: Y. HapBun, I'. Mennens, H. K. Konbmos, /Ix. Yorcon u @. Kpuk.

Tabnuupl 1 cxeMbl: «MeTo/ bl TO3HAHUS KUBOU MPUPOJIBI.

JlaGopaTopHble U NpakTHYeCKHEe PadoThI:

[Tpaktrueckas pabora Ne 1. «Mcmonmp3oBaHue pa3lIWYHBIX METOAOB MpHU
U3YUYECHUHN OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. JKuBble cUCTEMBI U UX OPTaHU3AIUA.

XKuBble cuctembl (OMOCUCTEMBI) KaK peaMeT u3ydeHus: ouonoruu. Otinuue
JKUBBIX CUCTEM OT HEOPTaHUYECKOW MPUPO/IBI.

CBolicTBa OMOCHCTEM M MIX pa3HOOOpa3ue. YpOBHH OpPTaHU3AIUN OHOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBINA, IOIYJISALUOHHO-
BUJIOBOM, SKOCUCTEMHBIHN (OMOreoIeHOTHYeCKu ), OnocqepHBIii.

JdeMoHcTpanuu:

Tabnuiel u cxeMbl: «OCHOBHBIE MPU3HAKKU KU3HUY, «YPOBHU OpraHU3aLUU
YKUBOW IPUPOIBD.

O6opynoBanue: moaenb Mmojiekyibl JIHK.

Tema 3. XumMuuyeCcKHil COCTAB U CTPOEHHE KJIETKH.

XUMHUYECKAN COCTaB KIETKU. XHMMHUYECKUE DJJIEMEHTHI: MaKPOIJIEMEHTHI,
MHKPOAJIEMEHTHI. BoJia 1 MUHEpabHBIE BEIIECTBA.

OyHKIMHA BOABI W MHHEpaJbHBIX BelecTB B KieTtke. llogaep:kanue
OCMOTHYECKOr0 OaaHca.

benku. CoctaB u crpoeHure OeIKOB. AMHUHOKHUCIOTBI — MOHOMEpPHI OEJIKOB.
He3ameHnMble 1 3aMEHUMbIE aMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBINA COCTaB. Y POBHHU
CTPYKTYpbl O€IKOBOM MOJIEKYJbl (II€pBUYHAs, BTOpUYHAs, TpETUYHAA W
YETBEPTUYHASI CTPYKTypa). XHUMHYECKHME CBOMCTBa OenkoB. buonornueckue
GyHKIUU OCITKOB.



depmeHTHl — OwWosormdeckue Kartammsatopel. CtpoeHme (epmenTa:
aKTUBHBIA IEHTp, cyOcTparHas crneuuguuHocts. KodepmeHTtsl. BuTaMuHbI.
OTnnuus pepMEHTOB OT HEOPTAHUUYECKUX KaTaJIU3aTOPOB.

YrineBompl:  MoHOcaxapuabl  (TJIFOKO3a, pubo3a ©  JIe30KCHUpHb03a),
aucaxapujipl  (caxaposa, JaKTo3a) M IoyiMcaxapuibl  (Kpaxmal, TJIMKOTEH,
1eJUTI0I103a). buonorndyeckue GyHKIMH YTIIEBOIOB.

Jlunuasl:  Tpurauuepuabl, Qocdorunuasl, crepouasl.  ['MapoduIbHO-
ruapodoOHble  cBoiicTBa. buonornueckue ¢GyHkuuu nunuaoB. CpaBHeHUe
YIJIEBOJIOB, OETIKOB U JIMMHUIO0B KaK UCTOYHUKOB SHEPTHUU.

Hykneunoseie xucnorsl: JHK wu PHK. Hyxkmeornasr — MOHOMEpHI
HyKJIenHOBBIX kuciot. Ctpoenue u ¢pyukiuu JJHK. Ctpoenne u pynkuum PHK.
Buaest PHK. AT®: ctpoenue u GhyHKIIUY.

[{utonorust — Hayka o kietke. Kiietounas Teopus — npuMep B3auMOIUCTBUS
ujen u (pakToB B HAYYHOM MMO3HAHUU. MEeTObl U3yUeHUS KIIETKHU.

Knerka xak 1enoctHass >kuBas cuctemMa. OOmme NpU3HAKH —KIIETOK:
3aMKHyTasi HapyxHasi memOpana, monekynbl JJHK kak reneruueckuit ammapar,
cucTeMa CMHTe3a Oeska.

Tumnbel KJIETOK: JyKapuoTHYecKas U mpokapuotuyeckas. OCOOEHHOCTH
CTpOCHHS TpoKapuoTHUeckor kieTku. Kmerounas crenka Oaktepuil. CtpoeHue
AYKAPUOTHUYECKON KJIeTKH. OCHOBHBIE OTJIMYMS PACTUTEJILHON, >XUBOTHOM H
rpUOHOMN KJIETKHU.

[ToBepXHOCTHBIE CTPYKTYPHI KJIETOK — KJIETOYHAsI CTEHKA, MIMKOKAIUKC, UX
¢ynxun. [Inazmatudeckas memOpana, e€ cBoiicTBa u QpyHkiun. L{utonnazma u eé
opranounbl. OnHomeMOpanHbie opraHouabl kieTku: JIIIC, ammapar I'onbmxu,
au30coMbl. [1oyaBTOHOMHBIE OpPraHOWbl KIJIETKU: MHUTOXOHIPHUH, IIJIACTUIBI.
[Tpoucxoxaenne MUTOXOHIApUM u mactua. Buasl mmactun. HememOpanHbie
OpraHou/Ibl KJIETKU: pPUOOCOMBI, KJIETOYHBIM IIEHTP, IEHTPUOJIH, PECHUYKH,
KryTUKUA. OYHKIIUU OPraHOUI0B KJIETKU. BritoueHus.

Anpo — perynaropHsiii 1eHTp kieTku. CTpoeHue sjpa: sigepHas 000J0uKa,
KapuoIlIa3Ma, XpOMAaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIIECTB B KIIETKE.

JdemoncTpanuu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. lllann, M. llneiaen, P. Bupxos, Jx.
Yorcon, ®@. Kpuk, M. Yuikunc, P. ®@panknun, K. M. bap.

Huarpammel:  «PacrnipeneneHue XUMHUYECKMX 3JEMEHTOB B HEXKHMBOU
npupoze», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B dKUBOU IPUPOIECH.

Tabmuupbr u cxembl: «llepuogndeckas TabaUIAa XUMUYECKUX DIIEMEHTOBY,
«CTtpoeHue MoeKy bl Boab», «brocunrtes 6enka», « CTpoeHrne MOJIEKYJIbI OeTKay,
«Ctpoenue pepmenta», «Hykneunossie kucnotsl. [JHK», «Ctpoenue Monexyibt



AT®», «CtpoeHue 3yKapuOoTHUYECKON KIETKW», «CTpoeHue >KUBOTHOM KIIETKW,
«CTpoeHue pacTUTENbHON KIETKN», «CTpoeHHe MNPOKAPUOTUYECKON KIETKHY,
«CTpoeHue sapa KIeTKn», « YTIeBOAb, «JIumuabn.

OOopynoBaHu€: CBETOBOM MHMKPOCKON, OOOpYJIOBaHHE I IPOBEICHHUS
HaOMIOJICHUM, W3MEpPEHHM, SKCIEPUMEHTOB, MUKPOIpENnapaTbl PACTUTENIbHBIX,
KUBOTHBIX U OAKTEPHAIBHBIX KIETOK.

JlaGopaTopHblie 1 NpaKTHYeCKHEe PadOThI:

JlaGoparopuas pab6ora Ne 1. «l/3yueHue KaTaqIuTUYECKOW AaKTUBHOCTHU
dbepMeHTOB (Ha MpUMEpPE aMuIa3bl WU KaTalla3bl)y.

Jlabopatopuass pabora No 2. «lM3ydeHue CTpOeHHS KIETOK pACTEHUH,
KUBOTHBIX M OaKTEpHil MOJ, MUKPOCKOIOM Ha TOTOBBIX MHUKpONpENapaTax M HX
OTIMCAHHUE.

Tema 4. /Ku3HenesTeJJbHOCTH KJIETKH.

OOMeH BemecTB, WM METa0oIn3M. ACCUMUIISINS (TUTACTUYECKH OOMEH) |
JTUCCUMUJISIIUS (PHEPreTHUeCKuil OOMEH) — JBE CTOPOHBI E€AMHOTO Ipoliecca
MeTtabonu3ma. Poib 3aKOHOB COXpaHEHHs BEIIECTB W HHEPrUM B TMOHUMAHUU
MeTaboau3ma.

Tuner oOMeHa BemecTB: aBTOTpodHBINA U reTepoTpodHbii. Pons dhepmenToB
B OOMEHE BEIIECTB U MPEBPALEHUN YHEPTUU B KIIETKE.

®orocunte3. CmeroBass u TeMHOBas (¢a3bl (oTocuHTe3a. Peakmuu
dboTocunTeza. DPphekTuBHOCTH (hoTOCHHTE3a. 3HaAUeHUE (POTOCUHTE3a NSl KU3HU
Ha 3emsie. Biausinue yciioBuil cpefpl Ha (POTOCHHTE3 U CHOCOOBI MOBBIIMIEHUS €TI0
MPOJAYKTUBHOCTU Y KYJbTYPHBIX PACTCHHIA.

XeMOCHHTE3. XEeMOCHHTE3UPYIoIUe OakTepur. 3HAUCHUE XEMOCHHTE3a IS
KU3HU Ha 3eMJI€.

DHepreTuueckuii oOMeH B kJeTke. PaciiensieHue BelecTB, BbIJICICHHE U
AKKyMYJUPOBAHHE DHEPrud B KIETKE. JTambl HHEPreTUYECKOro oOMeHa.
['mukomus. bpoxkenne m ero Buasl. KucinopomHoe OKHCIEHHE, WM KJIETOYHOE
JbIXaHUE. OxkucnuTenbHOe dbochopunupoBaHue. O¢ddexTuBHOCTH
HHEPreTUYECKOro oOMeHa.

Peakiium wmaTpuuHoro cuHre3a. [eHermueckas wuHpopmauus u JHK.
Peanuzanus renermyeckod HMHQPOpMalLMH B KJIETKE. ['€HETHYECKHl KO M €ro
cBoiicTBa. Tpanckpunuus — Matpuunblii cuaTe3 PHK. Tpancisauus — OuocunTes
Oenka. Ortambl TpaHchsuuu. KomupoBanue amuHOKucIOT. Pomb pubocom B
OounocuHTe3e Oerka.

Hexkinerounsie popMbl ku3HU — BUpYchl. UcTtopus oTkpsiTus Bupycos (. WM.
NBanoBckuit). OcCOOEHHOCTH CTPOCHHUSI W JKM3HEHHOTO I1IMKJa BHUPYCOB.
baktepuodaru. bonesnu pacreHuid, >XUBOTHBIX U YEJIOBEKa, BBI3HIBAEMBIC
Bupycamu. Bupyc mmmyHnozaedunuta yenopeka (BUY) — Bo3Oyautens CITN/a.



OOpatHass ~ TpaHCKpHUIIMA, peBepraza W uHTerpaza.  lIpodunakruxa
pacnpocTpaHeHHUsi BUPYCHBIX 3a00JIeBaHUM.

JdeMoHcTpanuu:

[Toptpetsr: H. K. Konbuos, /1. . UBanosckuid, K. A. Tumupszes.

Tabmuubr u cxembl: «Tumnbl nutanusy, «Mertabomuzm», «MuUTOXOHAPUY,
«OHepreTuyeckuit oomen», «Xmopomiacty, «®Dorocunred», «Crpoerue JIHK»,
«CtpoeHue 1 PyHKIIMOHHpPOBaHUE TeHa», «CuHTe3 Oenka», «['eHeTnueckuit Koay,
«Bupyce», «bakrepuodarn», «Ctpoenre u xuzHeHHbM nuka Bupyca CIIN/a,
oakxTeprodaray, «Pemmmkarus JTHK».

O6opynoBanue: Moaenu-anmukanuu «Yasoeane JIHK u Tpanckpurmmmsy,
«buocunres 6enka», «CTpoeHue KJIETKu», Mozenb cTpykTypbl JJHK.

Tema 5. Pa3MHoOKeHHe M MHAUBUAYAJbHOE PAa3BUTHE OPTAaHU3MOB.

KiieTouHbIil MUK, WM JKU3HEHHBIM LMK KiIeTku. MHTepdaza u MHUTO3.
[Tpomeccrl, mpotekatomue B wHTep(daze. Perumkamus — peaxius MaTpUIHOTO
cuateza JIHK. Crpoenme xpomocomM. XpOMOCOMHBIH HabOp — KapHOTHIL
JIMTITON qHBIN U TaIUIOUIHBIN XPOMOCOMHBIE Ha0OPHI. Xpomatuisl.
[{uToJIOTHYECKHE OCHOBBI PA3MHOKEHUS W  HWHIMUBUIYAJbHOTO  Pa3BUTHUA
OPraHu3MOB.

Henenne knerkn — muto3. Craaumu murtosa. [Iponeccsl, nmpoucxonsmue Ha
PAa3HBIX CTAIUSIX MUTO3a. BHOJIOrMYECKN CMBICI MUTO34.

[Tporpammupyemast rubenb KIETKH — aromnTo3.

®opMbl pa3sMHOKEHHSI OPraHU3MOB: Oecrioynoe U nmososoe. Bunpl 6ecrnosnoro
Pa3MHOXEHUS: JICJICHUE HAJABOE, IIOYKOBAaHHE OJHO- M MHOTIOKJIETOYHBIX,
criopooOpa3oBaHue, BEreTaTUBHOE pa3MHOkeHHE. MICKycCTBEHHOE KJIOHMPOBAHUE
OpPraHU3MOB, €0 3HAYECHUE JJIS1 CEJICKIUU.

[TosoBOE pa3MHOXKEHHE, €r0 OTINYHS OT OECTIOJIOTO.

Meito3. Cragumn meiiosza. IIporecchbl, Npoucxoidiine Ha CTaguax Menosa.
[loBenenne xpomocoM B Menose. KpoccuHrosep. buonormyeckuii CMbICa U
3Ha4YeHUE MeKo3a.

['ametoreHes — mporecc 00pa3oBaHUsI MOJOBBIX KIETOK Yy KUBOTHBIX.
[TonoBeie *esne3bl: CEMEHHUKUA M SUYHUKUA. OOpa3oBaHHE W PAa3BUTHE IMOJOBBIX
KJIIETOK — TaMmeT (CrmepMaro30ujl, SIMIEKIIeTKa) — CIepPMaToreHe3 U OBOICHE3.
OCOOEHHOCTH CTpPOEHMS SWLEKIETOK M crepMaTo30ouaoB. OIIoA0TBOPEHUE.
[TapTreHorenes.

WnnuBuayanbHoe  pa3BuTue  (OHTOreHe3). OMOpUOHANIBHOE  pa3BUTHE
(amMOpuorenes). Jrtarnbl SMOPHOHATIBLHOTO PA3BUTHUSL Y MO3BOHOYHBIX >KMBOTHBIX:
npoOJeHue, racTpyisinus, opraHorene3. lloctamOpuoHanbHoe pa3zBuTue. TUIIBI
NOCTAMOPHUOHAIBHOTO PAa3BUTHS: MPsAMOE, HempsiMoe (IMUMHOYHOE). BriusiHue



cpeabpl Ha Pa3BUTHE OPraHW3MOB, (PaKTOPBI, CIIOCOOHBIC BBI3BIBATH BPOXKIEHHBIC
YpOJCTBA.

Poct u pasButue pactenuii. OHTOr€HE3 LBETKOBOI'O PACTEHUS: CTPOEHUE
CEMEHU, CTAINU PA3BUTHSL.

JdemoncTpanuu:

Tabmuubr u cxembl: «DOpMbI pa3sMHOXKEHHS OPraHU3MOBY», «JIBoWHOE
OIUIOJIOTBOPEHUE y IIBETKOBBIX pacTeHUi», «BereraTuBHOe pa3MHOKEHUE
pactenuity, «J/lenenue xknetku Oaktepuit»y, «CTpOCHHE TIOJOBBIX KIIETOK,
«Ctpoenne xpomocoMbl», «Knerounei mukn», «Pemmukanus JTHK», «Mwutosy,
«Meiiosy, «IIpsamoe u Henpsmoe pa3zButue», «l'aMeTorene3 y MIEKOIUTAKOIINX U
4yesi0Beka», « OCHOBHBIE CTAIMM OHTOT€HE3a».

O6opynoBaHue: MHUKPOCKOTI, MUKPOIIPENApaThI «Cnepmaro3ounsl
MJICKOTIUTAIOIIETO», «SHIeKIeTka MieKonuTarmero», «KapuoknHes B KiIeTKax
KOpEIIKa JIyKa», MarHuTHAas MOJENb-alIUIMKanusa «/leleHue KIeTKn», MOJEIb
JIHK, monmens meTadha3HO XpOMOCOMBI.

JlaGopaTopHblie U NpaKTHYeCKHE PadOThI:

JlaGoparopuas pabora No 3. «HaOmiomeHue mMuUTO3a B KJIETKaX KOHUYMKA
KOpEIIIKa JTyKa HAa TOTOBBIX MUKPOIPENapaTaxj».

Jlabopatopuast pabora Ne 4. «V3ydeHwe CTPOCHHS TIOJOBBIX KIETOK Ha
FOTOBBIX MHUKpPOIIpEnaparaxy.

Tema 6. HacsieACTBEHHOCTh M1 MK3MEHYHUBOCTH OPraHU3MOB.

[Ipeamer u 3amauun reHeTuku. Mictopus pa3BUuTUA T€HETUKU. Pob uTosioruu
¥ OMOpHOJIOTUM B CTAaHOBJICHWHM TEHETHUKH. BKiaa poCCHICKHX W 3apyOeHBIX
y4EHBIX B pa3BUTHE TCHETHKH. MeETOJbl TEHETUKH (THOPHI0JIOTHYCCKHM,
[IUTOTCHETUYECKUHM, MOJICKYIIpHO-TeHeTHYeCKU). (OCHOBHBIE T'€HETHYECKHE
noHATus. ['eHeTnyeckasi CHMBOJIMKA, UCMOJIb3yeMasi B CXeMaxX CKPEIIMBaHUM.

3aKOHOMEPHOCTH HACJIEIOBaHUs NMPU3HAKOB, YCTAHOBJIEHHbIE . MeHnenem.
MonorubpumHoe CcKpemuBaHue. 3aKOH €IWHO-00pa3usi THOPUIOB TEPBOTO
nokoJieHus. IlpaBuino JOMUHUPOBAaHMS. 3aKOH PpACHICIJICHUS MPU3HAKOB.
['unoresa yuctoThl raMet. [1loHOE ¥ HEeMOJHOE IOMUHUPOBAHUE.

JurubpupHoe  CKpeniMBaHWE. 3aKOH  HE3aBUCHUMOTO  HacCIeIOBaHUS
npu3HakoB.  [[UTOreHETHYEeCKWE  OCHOBBI  JUTHOPHUIIHOTO  CKPEIIUBAHUA.
AHanuzupytoiiee ckpenpanue. Mcnonp30BaHre aHATU3UPYIONIETO CKPEIIMBAHUS
JUISL OTIPEJICIICHHS TEHOTHIIA OCOOH.

CueruieHHOe  HacienoBaHue mnpu3HakoB. PabGora T. Moprana mo
CLEIUICHHOMY HAcCJIEJOBaHUIO I'eHOB. HapylieHne cuemnieHus reHoB B pe3yabTare
KPOCCUHIOBEpA.

XpoMOCOMHas TEOpHUs HACJIEACTBEHHOCTH. | €HETUYECKHUE KaPThI.



['enernka nosia. XpoMOCOMHOE OIpPEAEIICHHE Ioda. AyTOCOMBI U IOJIOBBIE
XpoMOCOMBI. ['omoramerHsle W reTeporaMeTrHele oOpraHusmbl. HaciienoBanue
IIPU3HAKOB, CLIETUIEHHBIX C ITOJIOM.

N3meHunBOCTh. BBl ”3MEHYMBOCTHU: HEHACIIEACTBEHHASI U HACIIEACTBEHHAS.
Ponp  cpempl B HEHAcIEOCTBEHHOM  M3MEHUYMBOCTH.  XapaKTEPHUCTHKA
MOIU(PUKAIIMOHHON U3MEHYMBOCTH. BapuarimoHHbIN psijl M BapUallMOHHAS KPUBAS.
Hopma peakuunun npusHaka. KonnuecTBEHHbIE M Kaue€CTBEHHBIE MPHU3HAKUM U HX
HOopMa peakuuu. CBoicTBa MOAU(DUKAIIMOHHONW U3MEHUYHUBOCTH.

HacnencTBennasi, winm TEHOTHNHMYECKas, W3MEHYMBOCTb. KoMOMHAaTHBHAS
U3MEHYMBOCTh. Meio3 W TMOJOBOM MpOIECC — OCHOBAa KOMOWHATHBHOU
U3MEHUYMUBOCTU. MyTalnmoHHast u3aMeH4YuBoCTh. Kitaccudukanus myTaiuii: reHHbIE,
XpOMOCOMHBIE, FeHOMHbIE. YacToTa 1 mpuunHbl MyTaluud. MyTareHHbie (aKTOPBHI.
3aKOH rOMOJIOTMYECKHX PSAJOB B HaclieACTBEHHOM n3menunBoctu H. Y. BaBuiiosa.

BresnepHas HacIeICTBEHHOCTh U N3MEHUYNBOCTb.

I'eneruka 4yenoBeka. Kapuorun uemoBeka. OCHOBHBIE METOIbl T€HETHKHU
YyeJIoBeKa: TeHeaIOrMueCcKuil, OJIM3HEIOBbIN, IUTOI€HETHUECKUH, OMOXUMUYECKUN,
MOJIEKYJISIPHO-TE€HETUYECKHA. CoBpemeHHOE OIIpENIECIICHHE rE€HOTHUNA!
IIOJIHOTEHOMHOE CEKBEHUPOBAHNE, T€HOTUIIMPOBAHUE, B TOM YHCIIE C ITOMOIIBIO
[T11{P-anamm3a. HacmencTtBeHnbie 3a00JIeBaHUS 4YEIIOBEKA: TI'CHHBIC OOJIC3HHU,
0O0JIE3HN C HACJIEICTBEHHOW MpPEeApacHoiOKEHHOCTbIO, XPOMOCOMHBIE OOJIE3HHU.
CoMarnueckue M reHepaTuBHble MyTauuu. CTBONOBBIE KJIETKHU. [IpuHUUMIIBI
3JI0pOBOT0 00pa3a MKU3HH, TUArHOCTUKHU, MPOPUIAKTUKU U JICUEHUS T€HETUYECKHUX
0osne3Held. MenuKO-reHeTUYECKOE KOHCYJIbTUPOBAHHE. 3HAYEHHUE MEIAMIIMHCKON
T€HETUKHU B MIPEIOTBPALLEHUH U JICUEHNUU T€HETHUECKUX 3a00JIeBaHUN YeJIOBEKa.

JdeMoHcTpanuu:

[Toptpetsl: I'. Menaens, T. Mopran, I'. ne ®@pus, C. C. Uersepukon, H. B.
Tumodees-Pecosckuii, H. 1. BaBuios.

Tabmuuel ©W  CXEMBL: «MOHOTHOpPUAHOE  CKpEIIMBaHUE U  €ro
LIUTOT€HETUYECKAs] OCHOBa», «3aKOH paCIUEIUIEHUS M €ro LUTOr€HETHYeCKas
OCHOBa», «3aKOH  YHCTOTHI  Tamer», «JuruOpuaHoe  CKpellrBaHHUE»,
«lluTonornyeckre  OCHOBBI  JUTHOPUAHOTO  CKpemiuBaHus»,  «Mehosy,
«B3aumMoznencTeue ajIeNbHBIX T'€HOB», «l'€HeTHMYecKne KapThl pacTEHUH,
JKUBOTHBIX W YEJIOBEKa», «l'eHeTuka mnosa», «3aKOHOMEPHOCTH HACJIEAOBaHUs,
CLEILNICHHOIO ¢ IMojaom», «KapuoTumsl 4YenoBeKa H  KUBOTHBIX», «Buasl
U3MEHUYHUBOCTHY», «MoaudukalnonHas H3MeHUYMBOCTH», «HacmemoBanue pesyc-
dakropay, «l'eHeTuka rpynn KpoBuw», « MyTallmoHHasi U3MEHUHUBOCTHY.

OOopynoBaHue: MoAeNU-aNIUIMKauud «MOHOTHOPUIAHOE CKpELIMBAaHUEY,
«Henonmnoe nmomunupoBaHuey, «JuruOpumanoe ckpemnmBanue», «llepexpéct



XpOMOCOM», MHKPOCKON M MHKpompemnapaT «Jlpo3odpuma»y (HOopma, MyTanuu
(GbopMBI KPBUIBEB M OKPACKH Tela), repoapuii «['opox moceBHOM».

JlaGopaTopHble U NpakTHYeCKHE PadOThI:

JlabopatopHast pabora Ne 5. «V3ydeHue pe3yiapbTaTOB MOHOTHOPUIHOTO W
TUTHOPUIHOTO CKPEIIMBAHUS y IPO30( MBI HA TOTOBBIX MUKPOIIPETIapaTaxy.

JlaGoparopHas padota Ne 6. «3yuenne MoaupuKanmOHHON H3MEHUYHBOCTH,
IIOCTPOCHUE BAPUALIMOHHOIO PsA/Ia U BAPUALMOHHON KPUBON».

JlabopaTtopHas pabora Ne 7. «AHanu3 MyTauuid y JIpo30(puibl Ha TOTOBBIX
MHKpPOITpENapaTax».

[Tpaktuueckas pabora Ne 2. «CocTaBieHWe ¥ aHAJIU3 POJOCIOBHBIX
YEJIOBEKAY.

Tema 7. Cenekuusi opranu3zmMoB. OCHOBbI OMOTEXHOJIOTHUH.

Cenekuus Kak HayKa M IPOLECC. 3apOXKIAEHUE CEIIEKUUU U JTOMECTHUKALHS.
VYuenue H. . BaBunoBa o0 1eHTpaXx NIPOUCXOXKIEHUS U MHOT000pa3us
KYJbTYPHBIX pacTeHUU. LIeHTphl MPOUCXOKIEHUSI NOMAUIHUX >KUBOTHBIX. CoOpT,
opoJ1a, ITaMM.

CoBpeMeHHbIe METO/IbI CeleKUUU. MaccoBblii 1 MHAUBUAYAIbHBINA OTOOPHI B
CEJICKIUM pPACTeHUM U KUBOTHBIX. OIEHKa SKCTepbepa. bIM3KOpOICTBEHHOE
ckpenuBanue — WHOpuaWHT. Ywmcras nuHug. CKpelmMBaHUE YHCTHIX JIMHUU.
['erepo3uc, wim rubpunnas cuia. HepoacTBeHHOE CKpemMBaHUe — ayTOPUIMHT.
Otrnanénnas rtubpummzanuss U e€ ycrnexu. VICKyCCTBEHHBIM MyTareHes u
MOJIyYEHUE TIOJUIUIOUAOB. JIOCTMKEHUA CENEKUUU PACTCHUH, KUBOTHBIX U
MHUKPOOPTaHU3MOB.

buotexHonoruss Kak OTpacib NPOWU3BOACTBA. ['€HHAsi MHXKEHepHUsa. OTalbl
co3nanusi pexomOuHantHOoM JIHK wu Tpancrennsix opranusmoB. Kierounas
uHxeHepus. Kierounble KyJabTypbl. MUKPOKIIOHAIBHOE Pa3MHOXKEHUE PACTEHUU.
KiionupoBanve BBICOKONPOAYKTUBHBIX CEJIbCKOXO3SIMCTBEHHBIX OpPraHU3MOB.

Okonoruueckue U dtudeckue  mpobimemp. MO - reHeruyecku
MOJIM(ULIHPOBAHHBIE OPTaHU3MBI.
JlemoHcTpanumu:

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

Tabnuiel U cxeMbl: Kapta «lIeHTpbl NPOUCXOXKACHUS W MHOT000pa3us
KYJBbTYPHBIX pacTeHui», «Iloposbl TOMaIIHUX KUBOTHBIX», «CopTa KyJIbTYyPHBIX
pacrenumity, «OTnanéHnas rudpuausamnus», «Padotel akagemuka M. ®. MBanoBay,
«Ilomumnongus», «OObeKThl OuorexHonorun», «KiaeTtounele KyJIbTyphl U
KJIOHUpOBaHue», « KoHCTpynpoBaHue U MEPEHOC TEHOB, XPOMOCOM).

O6opynoBaHue: MYJISDKH TUIOJ0B M KOPHEIIOAOB JUKUX (DOPM U KYJIBTYPHBIX
COpPTOB pacTeHu, repoapuii «CenbCKOX035UCTBEHHbBIE PACTEHUS.



JlaGopaTopHble M NpakTHYecKue padoThbl:

Okckypceusi «OCHOBHBIE METOJIBI M JOCTHXKCHMSI CEJIEKIIMM pacTeHUH u
YKUBOTHBIX (Ha CEJICKIIMOHHY IO CTaHIINIO, MJIEMEHHYIO bepmy,
COPTOUCTIBITATENILHBIN ~ y9acTOK, B TEIUIMYHOE XO3SHUCTBO, J1abOpaTopuio
arpOyHUBEPCUTETA WIIM HAYUYHOTO LICHTPA)».

11 KVIACC

Tema 1. DBoJIIOMOHHAS OMOJIOTHA.

[IpennochuiIku BO3HUKHOBEHHUSI JBOJIOIMOHHOW TEOPUHU. ODBOJIOLMOHHAS
Teopust U €€ MecTo B OMOJNOrMU. BiusiHue 3BOIIOIIMOHHOW TEOPUM HA PA3BUTHE
OHMOJIOTUU U IPYTHUX HaYK.

CuzerenscTBa 3BOMOLUU. [lameoHTOIOrMYECKHE: IOCIIEI0BATEIBHOCTD
NOSIBJICHUS BHUJIOB B MAJICOHTOJIOTMYECKOW JIETOMHUCH, NEPEXOJHbIE (HOPMBI.
buoreorpadguyeckue: cxocTBO U pazinuue GayH u GJaop MAaTEPUKOB U OCTPOBOB.

OMOpHOIOTUYECKHE: CXOACTBA M pPa3iuuusi SMOPHOHOB pa3HBIX BHIOB
N03BOHOYHBIX. CpaBHUTEIIBHO-aHATOMUYECKUE: TOMOJIOTUYHBIC, AHAJIOIHYHBbIE,
pyIMMEHTApHbIE OpraHbl, aTaBU3Mbl. MOJIEKYJIIPHO-OMOXUMHYECKHE: CXOACTBO
MEXaHU3MOB HACIEJCTBEHHOCTH M OCHOBHBIX METAa0OJIMYECKMX IyTeH Yy BceX
OpraHU3MOB.

OpomonmonHass teopuss Y. JlapBuHa. IIpeanocsiiku  BO3HUKHOBEHUS
JapBUHMU3Ma. JIBWXKyIME CHUJIbI 3BOJIONUU BUJOB 1o JlapBuHy (M30bITOYHOE
Pa3MHOKEHUE MPU OTPAHUYEHHOCTH PECYPCOB, HEONPENEIEHHAS W3MEHUYUBOCTb,
0opb0a 3a CyllecTBOBaHUE, €CTECTBEHHBIN 0TOOD).

Cunrernueckas Teopus 3Bosiouu (CTD) u €€ 0OCHOBHBIE MOJ0KEHHUS.

MukposBomtonus. [lonynsuus kak equHUIA BUAA U 3BOJIIOLIMH.

JBrxymue cuibl ((pakTopbl) BOJONMKA BUAOB B Mpupojae. MyTallmOHHBINA
npolecc ¥ KOMOWHATUBHAas WM3MEHYMBOCTH. l[lomynsiMoHHBIE BOJHBI U Jpeiid
reHoB. M30s1us 1 MUTrpanus.

EcrtecTBeHHbI1 0TOOp — HampaBiAOmMi (akrop 3Bomouud. DPopMbl
€CTECTBEHHOTO 0TOOpA.

[Tpucnoco6NIeHHOCTh OpraHU3MOB Kak pe3yjbTaT dBojtouuu. [Ipumepst
PUCTIOCOOJIEHN Y OpraHu3MOB. ApoMop(hO3bl U UIUO-aAANTALHH.

Bun wu  BugooOpazoBanue. Kputepun Buma. OcHOBHblE  (OpPMBI
BUJI000pa3oBaHus: reorpaduyeckoe, IKOJIOTHIECKOE.

Maxkpospomtorusi.  dopmbl  3BosoLMU:  (QUIETHYECKAs, JUBEPreHTHas,
KOHBEpreHTHas, napasuiesbHas. HeoOpaTuMocTh 3BOIOIUY.

[TpoucxoxeHne OT HeclneUHaTM3UpOBaHHbIX NpenkoB. IIporpeccupyronias
crnenuain3anvs. AJanTUBHAS paguanus.

JdemoncTpanuu:



[Toptpetsl: K. Jlunueit, XK. b. Jlamapk, Y. lapsun, B. O. Kopanesckuii, K.
M. Bbap, O. I'ekkens, @. Mromiep, A. H. CeBepiios.

Tabnuup!l u cxembl: «PazBuTre oprannyeckoro Mupa Ha 3emie», «3apoAbIu
NO3BOHOYHBIX  JKHBOTHBIX»,  «ApxeonTepukc», «Dopmbel  OOopbOBI 32
cylecTBoBaHHue», «EcrecTBeHHBIM 0TOOPY, «MHOr0oOOpasue COpPTOB pacTEHHII,
«MHoroo6pa3ue  MOpoJ  KHUBOTHBIX), «ITonmynsaunny», «MyTanunonHas
U3MEHUYUBOCTE», «Apomopdo3b», «Unumoamanraumm», «OO0mas aereHepauus,
«/IBmkymme cunbl dBomonum», «Kapra-cxema wapmpyra nyrtemectBus Y.
Hapsunay, «boppba 3a cymectBoBaHue», «IIpucrmocobIeHHOCTh OPTraHU3MOBY,
«I"eorpaduueckoe Bua000pazoBaHue», « IKOJIOTUUECKOE BUI000PA30BAHHEY.

O6opynoBaHue: KOJUJIEKIHMS HACEKOMBIX C PAa3JIMYHBIMU THUIIAMH OKpPACKH,
HA0Op IUIOMOB M ceMsH, KoyuieKius «[Ipumepsl 3aUUTHBIX MPUCITIOCOOJIECHUN Y
XKUBOTHBIX», MOZeNb «OCHOBHBIE HAIPaBJICHUS 3BOJIIOLMNY, O0BEMHAS MOJEIb
«CTpoeHue roJIOBHOIO MO3ra TO3BOHOYHBIX).

buoreorpaduyeckas xkapra wmupa, Koimekuus «DopMbl COXpaHHOCTH
UCKOMAEMbIX JKMBOTHBIX M pacTeHui», wmonenp anmumkauus «llepexpécr
XpOMOCOM», BJIaxHble mpenaparsl «Pa3Butue Hacekomoro», «Pa3Burue
JATYLIKW», MUKponpenapaTr «/lpo3zodpuna» (Hopma, myTtanuu (opMbl KpPbUILEB U
OKpAacKu Tena).

JlabopaTopHble U NpakTHYecKue padoThbl:

Jlabopatopnasi padora Ne 1. «CpaBHeHHE BHUAOB MO MOP(POIOTHUECKOMY
KPUTEPHUIOY.

JlabopaTtopHnas padota Ne 2. «Onucanue mpucrnocoOJIEHHOCTH OpraHu3Ma U
€€ OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HuKHOBeHMe U Pa3BUTHE KU3HU HA 3emuie.

JloHaydHble TpPEACTABICHUS O 3apOXKICHHM KW3HU. HaydHble TMIOTE3bI
BO3HMKHOBEHHUSI >KM3HM Ha 3emse: aOuoreHe3 M NaHCIepMus. XUMHUYecKas
HBOMIIOLUS. AOHMOT€HHBIM CUHTE3 OPraHWYECKHUX BEIIECTB U3 HEOPTaHMYECKHX.
OKCIEPUMEHTAIBHOE MOATBEPKACHUE XUMUYECKOM 3Bomonmy. HavanbHble 3Tansl
ounosoruueckoi sBosroruu. ['mnoreza PHK-mupa. ®opmupoBanue MeMOpaHHBIX
CTPYKTYp M BO3HUKHOBEHHE IPOTOKJIETKH. lIepBble KIETKM M HX 3SBOJIOLUSL.
DopMHPOBAHUE OCHOBHBIX I'PYII KUBBIX OPraHU3MOB.

PazButne xu3HmM Ha 3emie mo spam M nepuonaMm. Karapxei. Apxenckas u
nporepo3oiickas dpel. [lameosolickas spa u €€ mNepuoabl: KEeMOPHIICKUH,
OPAOBUKCKHUH, CHLITYPUHUCKHM, JEBOHCKNM, KAMEHHOYTOJIbHBIN, IEPMCKHUN.

Me3so30iickas spa ¥ €€ epuoabl: TPUACOBBIN, FOPCKUN, MEJIOBOM.

KaliHo30iickass »spa W €€ mNepuoAbl: MNaJICOTCHOBBIA, HEOTCHOBBIM,
AHTPOITOr€HOBBIM.



XapakTepucTUKa KJIMMaTa U reoJoruyeckux mpoueccoB. OCHOBHBIE ATallbl
HBOJIIOIIMU PACTUTEIIBHOIO M S>KMBOTHOIO MHUpa. ApoMopdo3bl y pacTeHUH u
KUBOTHBIX. [losiBNIeHHE, paclBET U BEIMUPAHUE TPYMI )KUBBIX OPraHU3MOB.

CucremMa OpPraHMYECKOrO0 MHpPa KaK OTpakeHue 3BOIOUUA. OCHOBHBIE
CUCTEMAaTUYECKHUE IPYIIIIBI OPraHU3MOB.

DBOJIIOIMS YeJIOBEKa. AHTPOIIOJIOTUA KaK HayKa. Pa3Butue nmpeacTaBieHU o
MPOUCXOKIECHUHU YesloBeKa. Meroabsl u3ydyeHus anTpomnoreHe3a. (CxoncrtBa u
paznuyus 4esoBeKa U )KUBOTHBIX. CHCTEMAaTHUECKOE MOJIOXKEHUE YeJIOBEKa.

HBwxkymme  cuibl  (paktopbl) — aHTpomorene3a.  HacmeactBeHHas
U3MEHUMBOCTh M  €CTECTBEHHBIM o0TOOp. OOmecTBeHHbI o00pa3 >KHU3HH,
W3TOTOBJIEHUE OPYIUI TPyAa, MBILLJICHHUE, PEYb.

OCHOBHBIE CTAJIUM U BETBU JBOJIIOIMU YEJIOBEKA: aBCTPAJIONUTEKH, UenoBek
yMenbld, YenoBexk npsaMoxomdalui, YermoBek HeaHIEpTAIbCKUHM, YenoBek
pa3ymubIii. Haxonku uCKOmaembIX OCTaTKOB, BpEMs CYIIECTBOBaHHUs, 00JacTh
pacmpocTpaHeHus, 00bEM TOJIOBHOTO MO3ra, 00pa3 JKU3HU, OPYIUSL.

UYenoseueckre packl. OcCHOBHbIE  OOJbIIME  pachkl:  €BPONEOUHAS
(eBpasmiickasi),  HErpo-aBCTpaJiOMJHAs  (PKBATOpUAlbHAs),  MOHTOJOUIHAsS
(a3maTcko-amepukaHckas).  YepTsl  NPUCIOCOOJIEHHOCTH  MpEJCTaBUTENEH
YEJIOBEYECKUX pac K YCJIOBHUSM CYIIECTBOBAaHMS. EIMHCTBO 4YeNOBEYECKUX pac.
Kputuka pacusma.

JdeMoHcTpanuu:

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

Tabmuipel 1 cxembl: «Bo3nukHoBeHue CoaHEUYHOM CHCTEMBI», «Pa3BuTHe
OpraHuyeckoro mupa», «PacturenpHass KieTka», <«KuUBOTHas  KJIETKa»,
«IIpokapuornueckas kieTtka», «COBpeMEHHas CHCTEMa OPraHUYECKOrO MHPay,
«CpaBHEHHE AHATOMUYECKHMX YEpPT CTPOCHMS 4YEJIOBEKAa M YeJIOBEKOOOpPa3HBIX
00e3psiH», «OCHOBHBIE Me€CTa NAJCOHTOJOTMYECKUX  HAXOAOK  IPEAKOB
COBPEMEHHOI0 4YeJOBeKa», «JlpeBHenmue moam», «/pesHue moam», «llepsbie
COBPEMEHHBIE JIIOIN», «HelIoBeUeCKue pachb.

O6opynoBanue:  Mmynsiku  «I[lpoucxoxnenne — denoBeka»  (OFOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONA, HEaHAEPTajblld, KPOMAHBbOHIIA), CIEIKH WU
U300pakKeHUsT KaMEHHBIX OpYAHMH MEpPBOOBITHOTO YeJIOBEeKa (KaMHHU-YOIIIEPHI,
pyOmmra, ckpebia), TEOXPOHOJOTHYECKas TaliuIa, KOUIeKIus «Dopmbl
COXPaHHOCTH UCKONAEMbIX )KUBOTHBIX M PACTCHUI.

JlaGopaTopHble U NpakTHYeCKHEe PadoThI:

[Tpaktuueckas padora Ne 1. «M3yueHue HCKOMAEMBbIX OCTATKOB PAaCTEHUI U
YKUBOTHBIX B KOJUIEKIIUSX).



OKcKypcus «IBOJIOIMUS OPraHUYecKoro Mupa Ha 3emie» (B €CTECTBEHHO-
HayYHBIN WJIM KpaeBeIUeCKU My3eil).

Tema 3. Opranu3Msbl U OKpY:KaIas cpeaa.

DKOJIOTHS KaK HayKa. 3aJa4¥ U pas3Aeiibl SKOJIOTUUA. MeTObl KOJIOTrHYECKUX
VCCIEOBAHAN. DKOJOTHYECKOE MUPOBO33PEHUE COBPEMEHHOIO YEIIOBEKA.

Cpenpl oOuTaHUS OPraHU3MOB: BOJHAs, HA3€MHO-BO3YIIHAs, MOYBEHHAas,
BHYTPUOPTraHU3MEHHASI.

Oxonornueckue (aktopel. Knaccupukanus >3Koj0rHueckux (akTopoB:
abMoTHYeCKHe, OMOTHYECKHME U aHTPOIOTeHHbIE. JleMCTBUE HKOJIOTMYECKUX
(bakTOpOB Ha OPTAHU3MBI.

AOGuoTnueckue (hakTOphl: CBET, TEMIEpaTypa, BIaXHOCThb. DOTONMEPUOAN3M.
[Ipucnocobnenust  OpraHU3MOB K  JICUCTBUIO  a0MOTHYECKUX  (PaKTOpOB.
buosornueckue puTMsl.

buortnueckue (dakTopsI. Bunpr  OMOTMYECKMX  B3aUMOJCHCTBUIL:
KOHKYPEHLUS, XUIIHUYECTBO, CUMOMO03 U ero ¢opmel. [lapazutusm, koonepanus,
MyTyajlu3M, KOMMEHCAJIM3M (KBapTHPAHCTBO, HAXJECOHMYECTBO). AMEHCAIU3M,
HeUTpaiinu3M. 3HaueHHE OWOTHUYECKUX B3aUMOJEWCTBUM MJii CYLIECTBOBAHUS
OpPraHU3MOB B IPUPOJIHBIX COOOIECTBAX.

OKOJIOTUYECKHE XApAKTEPUCTHKU nomyisuuu. OCHOBHBIE IOKa3aTENH
NOMYJSILMN: YHUCIEHHOCTb, IJIOTHOCTh, POXKJIa€MOCTb, CMEPTHOCTb, IPHUPOCT,
Murpauus. [[mHaMuka YuCI€HHOCTH MOMYJISIUUN U €€ PEryJIsiusl.

JdeMoHcTpanuu:

[Toptpetsr: A. 'ymb6onbar, K. ®@. Pynbe, O. ['ekkensb.

Tabmuubr u cxemsl: kapta «I[Ipupogusie 30Hb1 3emum», «Cpeapl oOUTaHUS
opranusMoBy», «®oronepuoguzm», «llonmynsuun», «3aKOHOMEPHOCTH pOCTa
YHUCJICHHOCTHU NOMYJISUU HHOY30puu-Ty penbkuy, «lumieBsie nemnmy.

JlaGopaTopHble U NpakTHYeCKHEe PadoThI:

Jlabopatopnas pabota Ne 3. «Mopdonorndeckne 0COOEHHOCTH PAaCTEHUN U3
Pa3HBIX MECT OOHUTAHHS.

JlabopatopHasi pabota Ne 4. «BrnusgHue cBeta Ha poCcT U Pa3BUTHE YEPEHKOB
KOJIeyCcay.

[TpaxkTrueckas padota Ne 2. «Iloacu€r maOTHOCTH MOMYJISALUN Pa3HBIX BUIOB
pacTeHUu.

Tema 4. Coo0mecTBa ¥ 3KOJI0rHYECKHE CHCTEMBI.

CooOmiecTtBO opranu3mMoB — OuorieHo3. CTpyKTypbl OMOIIEHO3a: BHUAOBas,
NpPOCTpAHCTBEHHAs, Tpoduueckass (mumieBas). Buabl-momuHantel. CBs3u B
OHOLIEHO3E.

Okonoruyeckne cucrembl (dKocuctemsbl). [lomsitue 00 »sKocucreme W
ouoreornieHoze. DyHKIIMOHANBHBIE KOMIIOHEHTHl JKOCHUCTEMBI: MPOIYILIECHTHI,



KOHCYMEHTBI, peAyLEeHTbl. KpyroBopoT BELIECTB U MOTOK YHEPTUU B 3KOCHCTEME.
Tpoduueckue (muiLeBbIE) YPOBHU OKOCUCTEMBI. [luIineBble LENMM U CETH.
OcCHOBHBIE MOKa3aTeau HKOCUCTEMbI: Ouomacca, MNPOAYKIUSA. DKOJIOTMYECKHE
OUPAaMUIBL:  TPOAYKIMHM, YHUCICHHOCTH, Omomacchl. (CBOHCTBA 3KOCHUCTEM:
YCTOWYMBOCTh, CAMOPETYJIALHNS, pa3BuTHE. CyKIECCHUs.

[TpupoaHble IKOCUCTEMBI. DKOCHCTEMBI O3EP U peK. DKOCUCTEMA XBOMHOTO
WJIU IIUPOKOJIUCTBEHHOTO JIEca.

AHTpONOreHHbIE  IKOCUCTEMBI.  ATPOIKOCUCTEMBL.  YPOOIKOCHCTEMBI.
buonoruueckoe u x035HCTBEHHOE 3HAUYEHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.

buopa3noobpaszue kak @akTop ycroiunBocTH 3kocucteM. CoxpaHeHUe
OMOJIOTUYECKOTO pazHooOpasus Ha 3emiie.

VYuenue B. U. Bepnaackoro o Ouocdepe. ['paHuiibl, coctaB u CTpyKTypa
ouochepnl. XKupoe BemecTBO U ero ¢gpyHkuuu. OcobeHHOCTH Ouochepbl Kak
NI00AJIBHONM 3KOCUCTEMBL. J[MHaMHuecKkoe paBHOBecME€ M oOpaTHas CBS3b B
ouocdepe.

KpyroBopoThl BeliecTB 1 OMOr€OXMMHYECKUE IIUKIIbI 3JIEMEHTOB (yriaepoja,
a30oTa). 30HAIbHOCTh Ouocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YemosedyecTBO B Onochepe 3emin. AHTpOTIOTEHHBIE U3MEHEHHS B Orocdepe.
['1o6anbHbIE YKOTOTUYECKUE TPOOTIEMBI.

CocyiecTBoBaHue IPUPOABI 17} YeJIOBEYECTBA. CoxpaHeHue
Oouropa3zHooOpa3usi Kak OCHOBa ycToiunBocTu 6uocdepsl. OCHOBA pallOHATIBLHOTO
YOpPABJICHUS] TMPUPOJHBIMU pecypcaMM U MX HCHoNb30BaHue. JlocTukeHus
OHMOJIOTMU U OXpaHa NPUPOJIBI.

JdemoncTpanuu:

[Toptpetsr: A. JIx. Tencnu, B. H. Cykaués, B. U. Bepuaackuii.

Tabnuubl u cxembl: «llumesbie nenu», «buoleHo3: cocTaB U CTPYKTypay,
«IIpuponnbie coobmiectBay, «llenu nutanus», «IKOJOrMYECKass MUPAMHIAY,
«buocdepa u yenoBek», «IKOCUCTEMA HIUPOKOIUCTBEHHOTO Jiecay, « DKOCHCTEMA
XBOMHOTO  Jeca», «buomeno3s Bomoéman, «ArpoueHo3», «lIpumepHbie
aHTPONOTEHHbIE  BO3JICUCTBUA HA NOpUPOAY», «BaxHeWllne HMCTOYHUKHU
3arpsi3HEHMs BO3/lyXa W TPYHTOBBIX BO», «[louBa — BakHeilIIasi cocTaBisiolas
ouocdepo», «Paktopbl aerpaganuu nouBy, «llapHukoBsiid 3QdexT», «DakTopbl
panMoOaKTUBHOTO 3arpsizHeHust Ouocdepb», «OOmas cTpykrypa Ouocheps»,
«Pacnpoctpanenue xku3Hu B Ouocdepe», «O30HOBBIA dKpaH Ouocheps»,
«KpyroBopoT yrieponaa B ouocdepe», «KpyroBopor azota B IpUpOIe».

O6opynoBaHue: MoJiefb-anmiukanus « TunuuHble OMOIIEHO3bI», TepOapuii
«PacturenbHble COOOIIECTBAY, KOMUIEKIIUH «bHUOLIEHO3», «BpeauTenu BaxHEUIIUX
CEIbCKOXO3SIUCTBEHHBIX  KYJbTYyp», TepOdapuu W KOJUIKIIMM PACTCHUH U
YKUBOTHBIX, NIPUHAJJIEKAIINE K PA3HBIM 3KOJIOTMYECKUM TpyIaM OAHOTO BHJA,



Kpacnas xuura Poccuiickoit ®enepamnuu, M300pakK€HUsS OXPAHSIEMBIX BHJIOB
pPacTEeHHI U )KUBOTHBIX.



INDTAHUPYEMBIE PE3VIJIBTATBI OCBOEHMA IIPOTPAMMBI  I10
BMOJIOTMN HA  BA30BOM  YPOBHE CPEJHEI'O  OBIIETO
OBPA30OBAHUA

Cormacho ®I'OC COO, ycraHaBnmBalTCS TpeOOBaHUS K pe3ysibTaTam
OCBOGHHUSI  OOYyYaOIIMMHUCA MPOrpaMM  CPEAHEro  00mero o0pa3oBaHUS:
JUYHOCTHBIM, METAPEIMETHBIM U TIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpykType NMYHOCTHBIX pE3yiabTAaTOB OCBOEHUA IpeaMera «buonorns»
BBIJICJICHBI CIIEAYIOIINE COCTABIISIIONINE: OCO3HAHKME O0YyYaroNUMUCA POCCUNUCKON
IPaXAAHCKON MJIEHTUYHOCTU — FTOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOATEIIbHOCTH
U CaMOONpPEACJICHUIO, HalWyuMe MOTHUBAllMM K OOy4YeHUI0  OUOJIOTHH,
IIEJICHANPABIICHHOS Pa3BUTHE BHYTPCHHHX YOCKICHWNW IJWUYHOCTH HA OCHOBE
KITFOUEBBIX IIEHHOCTEM M HMCTOPUYECKUX TPATUIUN Pa3BUTHUS OMOIOTHYECKOTO
3HaHMS, TOTOBHOCTh W CHOCOOHOCTH OOYYalOIIMUXCS PYKOBOJCTBOBAaTHCS B CBOEH
JEATEIIbHOCTH LIEHHOCTHO-CMBICJIOBBIMU ~ YCTAHOBKAaMM, MPUCYLUIUMH CHUCTEME
OMOJIOTMYECKOr0  00pa30BaHMs, HAJIW4YME HKOJOTHUUECKOTO MPaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTD LIEJIM U CTPOUTD KU3HECHHBIC 1JIAHBI.

JInuHOCTHBIE pe3ynpTaThl OCBOCHUA Npeamera «buonorus» nocTuraroTcs B
CAMHCTBE Y4YEOHOM M BOCHUTATEIBHOW JAESTENIBHOCTH B COOTBETCTBUU C
TPAJULIMOHHBIMA POCCUMCKUMU COLMOKYJIbTYPHBIMU, UICTOPUUECKUMH U JyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHSATHIMUA B OOIIECTBE MpaBUIaMU MU HOpMaMu
MOBEJACHUSI W CIIOCOOCTBYIOT TPOIIECCaM CaMOIIO3HAHMS, CAMOBOCHHUTAHUS U
CaMOpAa3BUTHUs, pPA3BUTHsS BHYTPEHHEW MO3UIMU JIMYHOCTH, IATPUOTHU3MA,
YBAXKEHHUSI K 3aKOHY U IIPABOMOPSAKY, YEJIIOBEKY TPYJa U CTApPLIEMY IOKOJIEHUIO,
B3aMMHOI'0 YBa)KCHUS, OCEPEKHOTO OTHOIICHUS K KYJIbTYPHOMY HACJIEAUI0 U
TpaJUuLUsIM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickoit dexpepanuu, mpupone u
OKpY>Karolen cpee.

JIn4HOCTHBIE pe3yJIbTaThl OCBOCHMS YyueOHoro mpeamera «buomorus»
JIOJDKHBI OTpakaTh TOTOBHOCTh U CLIOCOOHOCTh O0YYarOUIUXCsl PyKOBOJICTBOBATHCS
cOpMUPOBAHHOW BHYTPEHHEH TMO3WULMEH JIMYHOCTHU, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAlMi, TO3UTUBHBIX BHYTPEHHHX  YOEXJEHUH, COOTBETCTBYIOIIHUX
TPAJMIIMOHHBIM IIEHHOCTSIM POCCHUICKOTO OOIIECTBa, PACIIUPEHUE KU3HEHHOTO
OIbITA W OIbITA JEATEIBHOCTH B IPOLIECCE pealn3alii OCHOBHBIX HAIIPaBJIICHUU
BOCIUTATEJIBHOMN AEATEIIbHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTD IPAKIAHCKON MO3HUIIMKM 00YYAIOIIETOCs KaK aKTUBHOTO U

OTBETCTBEHHOTO WJIEHA POCCUICKOTO OOIIECTRA;



OCO3HaHUE CBOMX KOHCTUTYIIMOHHBIX MpaB U OOS3aHHOCTEH, yBaKEHUE
3aKOHa U MPaBOIOPSAIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATENHOCTH TMPU CO3JaHUU
y4eOHBIX MPOCKTOB, PEIICHUN y4eOHBIX W TMO3HABATEIBHBIX 33/1a4, BHITIOJHEHUU
OMOJIOrMYECKUX IKCTIEPUMEHTOB;

CITIOCOOHOCTh  OMPEACNIATh COOCTBEHHYIO IIO3HMIIMI0O IO OTHONIEHHUIO K
SIBIICHUSIM COBPEMEHHOM KU3HU U OOBACHSTH €€

YMEHHUE YUUTHIBATH B CBOUX JACHCTBUSIX HEOOXOAUMOCTH KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJICH C Pa3HBIMHU YOCKICHUSIMH, KyJIbTYPHBIMH IICHHOCTSMH U
COLIMAJIbHBIM IOJI0KEHUEM;

TOTOBHOCTb K COTPYAHUYECTBY B IPOLECCE COBMECTHOI'O BBIIOJIHEHUS
y4eOHBbIX, TO3HABaTEJIbHBIX M HUCCIENOBATENBCKUX 3aJa4, YBaXKHUTEIBHOTO
OTHOIIIEHUS! K MHEHHUIO OIIMOHEHTOB NPU OOCYXICHUU CIOPHBIX BOIPOCOB
OMOJIOrMYECKOT0 COJIEPKAHNUS;

TOTOBHOCTh K TYMAaHUTAPHOW U BOJIOHTEPCKOMN JEATEIbHOCTH;

2) IATPMOTUYECKOT0 BOCTIUTAHUSA:

c(hOpMUPOBAHHOCTH POCCUHCKOU TPpaKIaHCKOU UJICHTUYHOCTH,
NaTpuOTU3Ma, YBaXEHUS K CBOEMY HApOJy, YYBCTBA OTBETCTBEHHOCTH IEpe]l
Ponuuou, ropmoctn 3a cBOM Kpai, CBOO PoauHy, CBOM SA3BIK M KYJBTYpY,
MPOIIJIOE ¥ HACTOSIIEE MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOLLEHHUE K MPUPOJHOMY HACIEAUIO U MAMSATHUKAM IIPUPOJIBI,
JTOCTUXKEHUSIM Poccuu B Hayke, UICKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIICHWBATh BKJIAJ POCCHUUCKMX YYEHBIX B CTAHOBIICHHE U
pa3BUTHE OWOJOTHMH, TOHUMAHUS 3HAYCHHsS OWOJOTMM B TO3HAHUU 3aKOHOB
IPUPOBI, B AKU3HU YEJIOBEKA U COBPEMEHHOI0 00IIEeCTBa;

ujeitHas yOeXJIEHHOCTh, TOTOBHOCTh K CIIyeHHUI0 M 3ammurte (OTeyecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAh0Y;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:

OCO3HAaHUE IyXOBHBIX LIEHHOCTEW POCCUMCKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHUBATh CHUTYAIlMI0O U MPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHME JINYHOTO BKJIAJa B TOCTPOSHUE YCTOWIMBOTO OYIyIIIETo;

OTBETCTBEHHOE OTHOIIIEHUE K CBOMM POJAMUTEISIM, CO3/JaHUI0 CEMbU HA OCHOBE
OCO3HAHHOTO TMPHUHATUS LEHHOCTEH CEMEWHOW JKU3HHM B COOTBETCTBUU C
TpaauuusaMu HaponoB Poccuu;

4) 3¢TEeTHYeCKOr0 BOCIIUTAHUS

ACTETUYECKOE OTHOIIEHWE K MHUPY, BKIIOYAs 3CTETUKY ObITa, HAy4YHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYJa, OOIIECTBEHHBIX OTHOILICHU;



NOHMMAaHUE SMOLIMOHAJILHOTO BO3JAEHCTBHS JKUBOW TPUPOJBI U €€ HEHHOCTH;

TOTOBHOCTh K CaMOBBIPDQKEHHMIO B Pa3HbIX BHUAAX HCKYCCTBa, CTPEMJICHUE
IPOSBIISITH KAYECTBA TBOPUYECKOU JTUYHOCTH;

S) ¢usuyeckoro BocnuTaHusd, GOPMHUPOBAHHMSA KYJAbTYPbI 310POBbS U
IMOLMOHAJIBHOIO 0J1ArONOTyYHs:

NOHMMaHHWE W peajlu3alus 370pOBOro M 0e30macHoro odpasza >KU3HU
(3mopoBoe  TUTaHUE, COOJIIOJIGHUE TUTMEHUYECKUX TMpaBUJI U HOPM,
cOQIaHCUPOBAaHHBI PEXUM 3aHATUH M OTAbIXa, peryisipHas (usnveckas
aKTUBHOCTbH), O€pEXKHOro, OTBETCTBEHHOI'O W KOMIIETEHTHOT'O OTHOIICHUS K
coOCTBEHHOMY (DPU3MYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

NOHUMAaHUE IEHHOCTH TMPaBWJI HHJIWBUAYAIbHOTO M  KOJUJIEKTUBHOTO
0€30MacHOro MOBEJICHUS B CUTYalMAX, YTPOXKAIOIIUX 3JOPOBBIO U KU3HU JIIO/ICH;

OCO3HaHUE MOCHEACTBUNA M HENMPUSATUS BPEAHBIX NPHUBBIUEK (yHOTpeOIeHUs
QJIKOT'0JIsI, HAPKOTUKOB, KYpEHUS);

6) Tpy10BOT0 BOCIIMTAHMSI:

TOTOBHOCTH K TPY/y, OCO3HAHUE IIEHHOCTH MacTepCTBa, TPY10JII00HE;

TFOTOBHOCTh K AaKTHUBHOHM JESTEIIbHOCTU TEXHOJOTMYECKOW W COLMAIbHOU
HAMpPaBJIEHHOCTH, CIIOCOOHOCTh WHUIIMUPOBATH, IUIAHUPOBATH M CaMOCTOSATEIHHO
BBINIOJIHATH TAKYIO JI€SITEIbHOCTB;

UHTEpEC K Pa3MyHbIM cpepaM mpodhecCHOHATBbHOU JesITeIbHOCTH, YMEHUE
COBEpILATh OCO3HAHHBIA BBIOOP Oynymied npodeccun U peasu30BHIBATH
COOCTBEHHbBIE KU3HEHHbIE TIIaHbL;

TOTOBHOCTh W CIOCOOHOCTh K OOpa30BaHWI0O W CaMOOOpA30BaHHWIO Ha
MPOTSIKEHUU BCEU KU3HH;

7) IKOJIOTHYECKOT0 BOCITUTAHMSA

HKOJIOTHYECKH I€JIeCO00pa3HOEe OTHOIICHHE K MPHUPOAEC KaK HCTOYHUKY
KU3HU Ha 3emJle, OCHOBE €€ CYIlECTBOBAHUS;

MOBBIIICHHE YPOBHS 3KOJOTHYECKOW KyJIbTYypbl: TNPHOOPETEHHE OIbITa
IUIAHUPOBAHUSI TIOCTYIIKOB M OLIGHKM HUX BO3MOXHBIX IIOCIEACTBUN IS
OKpY>KaloIlel Cpebl;

OCO3HaHUE rja00aJbHOTO XapaKTepa AKOJOTMYECKUX MpoOiieM U MyTel ux
pelIeHus;

CIIOCOOHOCTh HMCIONIB30BaTh MPHOOpETaeMble NpPU H3YYCHHH OHOIOTHU
3HaHHUA W YMEHHUS TpU pEIIeHUU NpoOJieM, CBA3AHHBIX C palUOHAJIbHBIM
IPUPOAOIIONIb30BaHUEM  (COONIIOZICHHE  TPaBWJI  MOBEACHHUS B MPUPOJIE,
HaIpaBJI€HHBIX HA COXpPAaHEHUE PABHOBECHUS B HOKOCHUCTEMAax, OXpPaHy BHJIOB,
IKOCUCTEM, Onochepsl);



AKTUBHOE  HEINPUATUE JCUCTBHM, NPUHOCAIIMX BpEl  OKPYXKaIOLIEH
IPUPOAHON cpelie, YMEHHE IPOrHO3UPOBATh HEOJArONMpPUATHBIE IKOJIOTHYECKUE
MOCJIEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEOTBpAIIATh UX;

HaJM4YUe Pa3BUTOrO FKOJIOTHYECKOr0 MBIIUICHUS, IKOJIOTUUECKON KYJIbTYpHI,
OmbITa NEeSATEeNbHOCTU HKOJIOTUYECKOMN HaIpaBJICHHOCTH, YMEHHUS
PYKOBOACTBOBATbCSI UMM B MO3HABATEIIbHOM, KOMMYHUKATUBHOW U COLHMAIBHOU
MIPAKTHKE, TOTOBHOCTU K YYAaCTHIO B IPAKTHUUECKOMN NEATEIBHOCTH dKOJIOTHYECKON
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHUSA:

c(hOpPMUPOBAHHOCTh MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKW M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JIMaJore
KYJbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOEI0 MECTa B MOJIMKYJIBTYPHOM MHPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YUTATENbCKON KYyJbTYpPhl KaK CpeJCTBa
B3aUMOJICHCTBUSI MEXK/TY JIFOJbMU U MIO3HAHUSI MUDA;

NOHUMaHuEe crnenu@uku OWOJOTUM KaK HayKd, OCO3HaHUS €€ polu B
(GbopMHpPOBAHUU PALMOHATBHOTO HAYYHOT'O MBIIUICHUS, CO3JIaHUU IIEJIOCTHOTO
npeAcTaBiIeHUusl 00 OKpYy»KalollleM MHUpE KaKk O €JAMHCTBE IPHUPOJIbI, YeJIOBEKa U
o0l11lecTBa, B MO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEM U pElIeHuU mpodaeM
COXpaHEHUS IPUPOJIHOTO PABHOBECHS,

yOeKIEHHOCTh B 3HAYMMOCTH OHMOJOTUU JJII COBPEMEHHOW IMBHIIM3AINU:
oOecrieueHrss HOBOTO YpPOBHSI Pa3BUTHsSI MEIUIIMHBI, CO3JaHUE TEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pEellaTh pPECYpCHblE  MPOOJEMBbI  Pa3BUTHS
YeJI0BEYECTBA, NMOMCKA MyTEeH BBIXOJIa U3 TJI00ATBHBIX SKOJOTMYECKUX MPOOJIeM U
obOecrieueHnss  mepexola K  YCTOMYMBOMY  Pa3BUTHIO,  PAlMOHAIBHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECYpcOB U (POPMUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TOJYYECHUU OHMOJOTMYECKUX 3HAHUM B IEIAX
MOBBIIIEHUS OOIIEH KyJbTYpbl, €CTECTBEHHO-HAyYHON TI'pPAaMOTHOCTH, Kak
COCTaBHOM 4acTU (PYHKIIMOHAIBHOW T'PaMOTHOCTH OOydaromuxcs, Gpopmupyemon
IpU U3y4YEeHUU OMOJIOTHH;

MOHUMAHHUE CYIIHOCTH METOJIOB MO3HAHUS, UCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CHOCOOHOCTH HCIOJL30BaTh MOJIydaeMble 3HAHWS [Jis aHajdu3a u
OOBSICHEHUSI SBJICHUN OKPY’KAIOIIEr0 MUpa U MPOUCXOMASIINX B HEM MU3MEHEHUH,
yMEHUE JieflaTh OOOCHOBAHHBIC 3aKIIIOUEHHMs] HAa OCHOBE HAy4YHBIX (DaKTOB U
MMEIOIIUXCS JAHHBIX C LIEJIbIO MTOTYUYEHHS JOCTOBEPHBIX BBIBOJOB;

CIIOCOOHOCTh CaMOCTOSITEJILHO HCIOJIB30BaTh OMOJOTHMYECKUE 3HAHUS IS
penieHus npooyieM B peaibHbIX )KU3HEHHBIX CUTYaIUsX;

OCO3HAaHHME IIEHHOCTHM HAYYHOM AESATEIbHOCTHU, TOTOBHOCTh OCYIIECTBISATH
MPOEKTHYIO U UCCIIEN0BATENBCKYIO AEITEIbHOCTh NHIUBUAYAIBHO U B TPYIIIIE;



TOTOBHOCTh M  CIOCOOHOCTh K  HENPEPHIBHOMY  OOpa30BaHUIO U
camMo00pa3oBaHWI0, K aKTUBHOMY TOJYYEHHIO HOBBIX 3HAHUU MO OHWOJOTHH B
COOTBETCTBHH C KU3HECHHBIMH ITOTPCOHOCTSMHU.

METAIIPEIMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIe pe3yibTaThl OCBOCHHS ydeOHOro mpemmera «buomorusy
BKJIFOYAIOT: 3HA4YMMble i1 (OPMHUPOBAHUS MHUPOBO33PEHUSI O0yUYaIOIIUXCS
MEXAUCIUIUIMHAPHBIE (MEXIPEIMETHbIE) OOIeHAYYHbIE MOHATHSA, OTPaXKaIoIIne
IEJOCTHOCTh HAy4YHOM KapTUHBI MHpa U CHeuupuKy METOJIOB IO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPIUs, SBJICHUE, MPOLecC,
CUCTEMa, HAy4YHbIN (haKT, MPUHIIUII, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCClIeIoOBaHUe,  HAONMIO/IEHWe, W3MEpPEHHE, OKCIEPUMEHT ©  JPYrHux),
yHUBEpCalbHble Yy4yeOHbIe JIeWcTBHUS (IIO3HABATENbHbIE, KOMMYHHUKATHBHBIC,

pEryJsiTUBHBIE), o0ecreynBaroIue dbopmupoBaHue (GyHKUHOHATBHOM
IPAMOTHOCTM W  COLMAJIbHOM KOMIIETEHUMH OOYy4YaroIIMXCs, CIIOCOOHOCTh
oOyJaromuxcst UCII0JIB30BaTh OCBOCHHBIE MEXAUCLUIUIMHAPHBIE,

MHUPOBO33PEHUYECKUE 3HAHMS M  yHUBEpPCalbHble y4eOHbIE JEUCTBUS B
[I03HABATEIbHOU U COLIMAJIBHOW IPAKTUKE.

MeTtanpenMeTHbIE PE3yJIbTaThl OCBOCHMSI MPOrpPaMMbl CPEIHEr0 OOLIETro
00pa30BaHUs IOJKHBI OTPAXkKaTh:

OBaagenue YHHMBEpPCAJIbHBIMH y4eOHbIMH NMO03HABATEJbHBIMH
AefCTBUSIMM:

1) 0a30BbIe JJOrHYecKHe TeCTBUS:

CaMOCTOATENIbHO  (OPMYJIMpPOBATh W AKTyaJlU3UpoBaThb  MpoOIieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh IPU OCBOCHMHM 3HAHMM IPUEMBI JIOTMYECKOTO MBILIICHUS
(ananu3a, cuHTE3a, CPaBHEHUS, KiIacCU(pUKAIIUKA, 000OIICHUS ), PACKPBIBATh CMBICII
OMOJOTUYECKUX MOHATUN (BBIIETATh UX XapaKTepHbIE NMPU3HAKU, YCTaHABIIUBATh
CBSI3H C APYTHMHU MOHITHIIMH);

ONpeAeNATh LEIN MACSITeNbHOCTH, 3a/aBas NapaMeTpbl U KPUTEPUH UX
JOCTHXKEHHUS, COOTHOCUTD PE3YJIbTATHI JACSITEIBHOCTU C TIOCTABICHHBIMU LEJISIMU;

UCII0JIb30BaTh OMOJOTMYECKUE MOHATUA ISl OOBsICHEHUS (PAKTOB U SIBICHUUN
YKUBOH IIPUPOLBI;

CTPOUTH JIOTMUECKHE pPacCyKIeHUs (MHIYKTUBHbBIC, J€AyKTUBHBIE, IIO
aHaJIOTHH), BBIABIATH 3aKOHOMEPHOCTH W NPOTHBOPEUMS. B paccMaTpUBAEMBIX
SBJICHUSIX, (POPMYJIUPOBATH BHIBOJIbI U 3aKIIOUCHUS;

IPUMEHSTh CXEMHO-MO/ICJIbHbIE cpeactBa Ui peICTaBIICHUS
CYILLIECTBEHHBIX CBSI3€ M OTHOLUEHUN B M3y4YaeMbIX OMOJOTMYECKHX OOBEKTaX, a



TAaKK€  MPOTUBOPEUMUA  PA3HOTO  poOjAa,  BBIIBICHHBIX B Pa3IMYHBIX
UHPOPMAIMOHHBIX UCTOYHUKAX;

pa3pabaThiBaTh IIaH PEIICHHS MPOOJIEMBbI C YYETOM aHAIM3a WMCIOIIUXCS
MaTepPHATBHBIX ¥ HEMAaTePUATbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBHI B ICSITEIILHOCTh, OIICHUBATh COOTBETCTBHE PE3YIHTATOB
1EJISIM, OLICHUBATh PUCKH MOCTIEACTBUMN JACSITEIBHOCTH;

KOOPAWHHUPOBATh W  BBINOJNHATH pabOTy B  YCJIOBHSX  pPEaIbHOTO,
BUPTYAJIbHOTO 1 KOMOMHUPOBAHHOTO B3aWMO/ICHCTBHS,

pa3BHUBATh KPEATUBHOE MBINIJICHUE TIPHU PEIICHUH KU3HEHHBIX MTPOOIIEM.

2) 0a3oBbIe McCIe0BaTEIbCKUE e CTBHUSA:

BJIQJICTh HaBBIKAMU Y4eOHO-HCCIICIOBATEIBCKON U MIPOCKTHOU JIEATEIHHOCTH,
HaBBIKAMHU  pa3pemieHusi mpoOjeM, CHOCOOHOCTBIO H  TOTOBHOCTBIO K
CaMOCTOSTEIILHOMY TIOUCKY METOJIOB PEIICHUs MMPAKTUYECKHUX 3a]1a4, TPUMCHCHHIO
Pa3TUYHBIX METOJIOB TTO3HAHUS;

UCIIOJIb30BaTh PA3IMYHBIE BUJBI JCSITEIBHOCTH IO TMOJIYYEHHUIO HOBOTO
3HAHUSA, €r0 HWHTEPIpETAINH, MNPEOOPA30BAHUIO M TPUMEHEHUI0 B YYEeOHBIX
CUTYaIMIX, B TOM YHCIIC TIPH CO3JaHUH YICOHBIX M COIUATBHBIX MPOCKTOB;

dbopMHUpOBATH HAYYHBIN TUI MBINIJICHUS, BIAJACTh HAYYHON TEPMUHOJIOTHUEH,
KITFOUEBBIMU TTOHATUSMU U METO/IAMH;

CTaBUTh W (HOopMyIuMpoBaTh COOCTBEHHBIE 3aJadyd B 00pa3oBaTEIbHOMN
NEeSTEIbHOCTH 1 )KU3HEHHBIX CUTYAIHIX;

BBISIBIISATh TIPUYMHHO-CJICACTBEHHBIC CBS3M M aKTyaJIM3UPOBATh 3ajady,
BBIJIBUTATh THUNOTE3y €€ peIlIeHUs, HaXOAUTh apryMEHTHI JJIs JIOKa3aTeIhCTBA
CBOUX YTBEPKJICHHM, 3a/1aBaTh ApaMETPhl U KPUTEPUHU PEIICHHUS;

aHAIM3UPOBATh TMOJYYCHHBIE B XOJEC peUICHHs 3adadd  pe3yJbTaThl,
KPUTHYECKH OIICHUBATHh WX IOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JaBaTh OIICHKY HOBBIM CHUTYAITUsIM, OTICHUBATH TPUOOPETEHHBINA OIIBIT;

OCYIIECTBIISTh II€JICHANIPABICHHBIM TIOUCK TMEpPEeHOCa CPEJICTB M CIOCOOOB
JEHCTBUSI B MPOPECCHOHAIBHYIO CPELY;

yMETh TIEPCHOCHUTHh 3HAHUS B IO3HABATEIBHYID M NPAKTUYCCKYIO 00JIacTh
KU3HEICATCITLHOCTH;

yYMETh UHTETPUPOBATh 3HAHUS U3 PAa3HBIX IPEIMETHBIX 00JIacTeH;

BBIJIBUTATh HOBBIC WJIEH, MpeJjiaratb OPUTHHAIBHBIE TOIXOJbI M pEIIeHUs,
CTaBUTH MPOOJIEMBI U 331a49H, JOIYCKAIOIINE aTbTePHATUBHBIC PEIICHUSI.

3) pabora ¢ undpopmanueii:

OPUEHTHUPOBATHLCS B PA3TUYHBIX UCTOYHHKAX WH(OpMAIUHU (TEKCTE y4eOHOTO
nocoOusi, HAYYHO-TIOMYJIIPHON JUTEpaType, OHOJOTMUECKHX CIIOBApSAX U
CIpaBOYHHMKAX, KOMITBIOTEPHBIX 0a3ax JaHHBIX, B VHTEepHeTe), aHaIM3upoBaTh



UHGOPMAIIMIO Pa3INYHBIX BUJOB U (POPM IpeICTaBICHUs, KpUTUUECKHU OLIEHUBAThH
e€ I0OCTOBEPHOCTh U HEMTPOTUBOPEUUBOCTb;

(GbopMyIMpPOBATH 3alpPOChl U MPUMEHSATH PA3NMUYHBIE METOJbI MPU TMOUCKE U
otOope Omosiornyeckoil nHpoOpManry, HEOOXOAUMOM ISl BBHITIOTHEHHUS] Y4EOHBIX
3aJ1ay;

npuoOpeTaTh ONBIT HCIHOJIb30BaHUS HMH(POPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUM, COBEPIICHCTBOBATh KYJIbTYpPy aKTUBHOTO MCIIOJIb30BAHUS PA3IMYHBIX
MIOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpaTh  ONTUMalbHYIO  (OpMy  TpeICTaBICHUSA
ounonornyeckoit nHbopMaruu (CxeMbl, rpaduKy, TUarpaMMbl, TaOIHIIbI, PUCYHKH
" ApyToe);

UCIIOJIb30BaTh HAyYHbIM #A3BIK B KayecTBE CpeAcTBa Npu padoTe C
OuoJornyeckod HHPOpMalMen: MNPUMEHATh XHUMHYECKHe, (Quanyeckue u
MaTeMaTHYeCKue 3HAKH W CHUMBOJIBI, (opmyibl, aO0peBHaTypy, HOMEHKIATYPY,
UCIOJb30BaTh M NpeoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHE  CPEJICTBA
HArJISIHOCTH;

BJIAJE€Th  HABBIKAMM  paclo3HaBaHWsd M 3allUThl  MH(OpManuwu,
uHGOPMAITMOHHON 06€30MaCHOCTH JTHYHOCTH.

Osgi1aieHHe YHUBEPCAJbHBIMU KOMMYHUKATUBHBIMU /1eliCTBUAIMM:

1) o01enme:

OCYIIECTBJISITh KOMMYHHUKAIIMHU BO BceX cpepax KMU3HU, aKTUBHO Y4aCTBOBATh
B JMAJIOTe€ WM JUCKYCCUU MO CYIIECTBY OOCyX AaemMoil TeMbl (yMEHHUE 3a7aBaTh
BOIIPOCHI, BBICKA3bIBaTh CY>KIEHUS OTHOCHTEJIBHO BBINOJHEHHS MpeljiaraeMou
3aJlayM, YYUTHIBATh MHTEPECHl U COIIACOBAHHOCTh MO3MIMM JAPYTUX YYaCTHHUKOB
JMasora Wik JUCKYCCHUHN);

pacro3HaBaTh HeEBepOaJbHbIE CpEACTBA OOIICHHS, TNOHMMAaTh 3HAYECHUE
COLIMAJIBHBIX 3HAKOB, MPEANOCHIJIOK BO3HUKHOBEHHS KOH(IMKTHBIX CHUTyalUH,
YMETb CMATYATh KOH(IMKTHI U BECTH MIEPETOBOPHI;

BJAJIETh PA3IMYHBIMH CHOCOOaMU OOILEHUS U B3aUMOJICHCTBUS, OHUMAThH
HaAMEpEHUs JIPYTUX JIOJeH, MPOSBIATh YBAKUTEILHOE OTHOILIEHUE K COOECETHUKY
U B KOPpeKTHOU popme HopMyaupoBaTh CBOU BO3PAKEHUS;

pa3BEPHYTO M JIOTMYHO HM3JIaraTh CBOK TOUYKY 3pPEHHUS C HCIIOJIb30BAaHUEM
S3BIKOBBIX CPEJICTB.

2) coBMecTHAasI 1eATeJbHOCTD:

MOHUMAaTh M MCIOJIb30BATh MPEUMYIIECTBA KOMAHAHOW W MHAUBUAYAJIBLHON
paboThI MpH PEIICHUU OUOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
IPUMEHEHUs TPYNIOBLIX (DOPM B3aUMOJICHCTBUS MPHU PELICHUH y4eOHOil 3a1a4u;

BbIOMpaTh TEMATHKY W METOJIbI COBMECTHBIX AEHCTBHM € y4€ToM OOLIMX
WHTEPECOB U BO3MOKHOCTEN KaXKJOT0 YJieHA KOJUIEKTUBA;



IIPUHUMATh LEJIM  COBMECTHOM  JEATEIIbHOCTH, OpPraHW30BbIBaTb U
KOOPAMHUPOBATh JEHCTBUSA MO €€ JNOCTHXKEHUIO: COCTAaBIATH IUIAH JCHUCTBUM,
pacnpenensiaTb pojad € Y4€TOM MHEHHMH YYacCTHMKOB, OOCYXKIaTh pe3yJbTaThl
COBMECTHOI pabOTBHI;

OLICHMBATh KA4E€CTBO CBOEr0 BKJIAJAa M KaXJOTO y4YaCTHUKA KOMAaHIbI B
o01uii pe3ynbTar Mo pa3pabOoTaHHBIM KPUTEPHUSIM;

[pejaraTb HOBBIE IIPOEKTHI, OLEHMBAThb WAECU C IO3ULUMU HOBU3HBI,
OPUTHHAIIBHOCTH, IPAKTUYECKON 3HAYNMOCTH;

OCYILECTBJIATh TO3UTUBHOE CTPATETMYECKOE IIOBEICHHE B Pa3JIMYHBIX
CUTYAIHSIX, IPOSIBIISITH TBOPUYECTBO ¥ BOOOPAKEHHE, OBITh MHUIIMATHBHBIM.

OBJaieHNe YHMBEPCAJIbHBIMY PEryJIATHBHBIMU ACHCTBUSIMH:

1) camoopranusanus:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHWS JUIsl BBISBJICHUS NpPOOJIEM U UX
pElIeHUs B )KU3HEHHBIX U YUEOHBIX CUTYaAIUAX;

BBIOMpAaTh HAa OCHOBE OHMOJOTMYECKHX 3HAHUW II€JIEBbIE M CMBICIOBBIE
YCTaHOBKHM B CBOMX JICMCTBHUSAX M IOCTYNKAX II0 OTHOLICHUIO K JKUBOW IIPUPOJE,
CBOEMY 3JI0POBBIO U 3[I0POBBIO OKPYKAOIINX;

CaMOCTOSITEJIbHO OCYLIECTBJISATh IMO3HABATEIBHYIO JECSATEIbHOCTD, BBISBISATH
poOIeMBbI, CTaBUTh U (DOPMYyIHUPOBATH COOCTBEHHBIC 3a7]a4i B 00pa30BaTEIbHON
JEATEIBHOCTH U )KU3HEHHBIX CUTYalUsX;

CaMOCTOATENIbHO COCTaBJIATh IUJIAH pEIIeHHs MpoOJeMbl C  y4€ToM
UMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEANIOUTCHU;

JIaBaTh OLICHKY HOBBIM CUTYalUsIM;

pacIMpATh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEOYTCHHUI;

JieaTh OCO3HAHHBIM BHIOOP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTH
3a PELICHHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CcrocoOCcTBOBaTh (POPMUPOBAHUIO M MPOSBICHUIO MIMPOKOH OSPYIUIH B
pPa3HBIX O00JIACTSIX 3HAHWM, IOCTOSIHHO TMOBBINIATH CBOW 0Opa30BaTENbHBIN H
KYJIbTYPHBIA YPOBEHb.

2) CAMOKOHTPO.Ib:

JlaBaTh OLIEHKY HOBBIM CHTYAaIUsIM, BHOCUTHh KOPPEKTUBBI B JIE€STEIBHOCTD,
OLICHMBATh COOTBETCTBUE PE3YyJIbTATOB LEIAM;

BIAJCTh HABBIKAMH  IIO3HABATENbHON  pedJeKCUM KaK  OCO3HAHUS
COBEPILIAEMBIX JEHUCTBUM U MBICIUTEIBHBIX IPOLIECCOB, HUX PE3YJbTATOB U
OCHOBaHM, UCHOJIb30BaTh MPUEMBI pedIeKCUU AJIsi OLEHKU CUTyalluu, BbIOOpa
BEPHOI'O PELICHNS;

YMETh OLICHUBaTh PUCKU M CBOEBPEMEHHO NPUHHUMATh PELICHHS MO HUX
CHWXKCHUIO;



IIPUHAMATh MOTHBBI M apryMEHTBl JPYTHX IIPH aHaJIu3€ pe3yJIbTaTOB
NEATENbHOCTH;

3) npuHsATHE ce0s1 M APYTrHUX:

IPUHUMATh Ce0sl, IOHUMas CBOU HEJJOCTATKU U JIOCTOMHCTBA;

IIPUHAMATh MOTHBBI M apryMEHTBl JPYTHX IIPH aHaJIu3€ pe3yJIbTaTOB
NEeATEIIbHOCTH;

pU3HaBaTh CBOE IPABO U MPABO JAPYTUX HA OLIMOKY;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULIUU JPYTOro YeJOBEKa.

IMPEAMETHBIE PE3YJIBTATBI

[IpenmeTrHple pe3ynbTarhl ocBoeHHs mporpamMmbel COO mo Ouosnorum Ha
0a30BOM ypOBHE BKJIIOYAIOT crienuduueckue 1id yueoHoro npeamera «buonorusy
Hay4yHbl€ 3HAaHUS, YMEHHUS U CHOCOOBI IEWCTBUN IO OCBOCHMIO, HHTEPIIPETALIUU U
npeoOpa30BaHUI0 3HAHUM, BUIbI JAESITEIBHOCTU IO MOJIYYEHHUIO HOBOIO 3HAHUS U
IPUMEHEHHUIO 3HAHUHM B Pa3MUHBIX Y4€OHBIX CUTYallUsAX, a TaKKe B pealbHBIX
KU3HEHHBIX CHUTYallUsX, CBA3aHHBIX C Ouosiornedd. B mporpamme npenmeTrHbie
pe3yJIbTaThl MIPEICTABICHBI IO FOJaM 00yUYEeHUsI.

[IpenmeTHble pe3ysbTaThl OCBOCHMS ydyeOHoro npeamera «buonorus» ¢ 10
KJlacce JOJIKHBI OTPAXKATh:

c(hOpMUPOBAHHOCTH 3HAHUIA O MECTE M POJU OMOJIOTUU B CHCTEME HayYHOTO
3HaHHUSA ECTECTBEHHBIX HAayK, B (OPMHUPOBAHUM COBPEMEHHOM €CTECTBEHHO-
HAay4YHOM KapTHHBl MHMpPa M HAyYHOI'O MHMPOBO33PEHMs, O BKJIAJE POCCUICKHUX U
3apyOEKHbIX Y4YEHBIX-OMOJIOTOB B pa3BUTHE OHOJOTWH, (PYHKUHMOHAIBHOU
IPaMOTHOCTH Y€JIOBEKA JUIsl pELICHUS KU3HEHHBIX 3a]a4;

YMEHHE pPACKpbIBaTh COJAEpKAHHE OMOJIOrMUECKUX TEPMHUHOB M IMOHSITHIA:
KU3Hb, KJIETKA, OpraHu3M, Merabonu3M (OOMEH BELIECTB U IIPEeBpallCHHE
HHEPIrUM), FOMEOCTa3 (CaMOpEryJsiliisl), YpPOBHEBAs OPraHU3aLUs JKUBBIX CHCTEM,
CaMOBOCIPOU3BEAECHHUE (PENPOAYKIIHS ), HACAEACTBEHHOCTh, I3MEHYUBOCTh, POCT U
pa3BUTHE;

yMEHHE Hu3JIaraTb OWOJIOTUYECKHWE TEOpuH (KJIETOYHAas, XpOMOCOMHas,
MyTallMOHHAsl, LEHTpaJbHas JIOTMa MOJIEKYJSIpHOM Ouosnoruu), 3akoHsl (I
Mengens, T. Moprana, H. 1. BaBuiioBa) u y4yeHus (o HeHTpax MHOTrooOpasusi u
MPOUCXOXKIEHUS KyJbTypHbIX pacteHuidt H. V. BaBunoBa), onpeaensiTh rpaHUIlbl
UX PUMEHUMOCTH K KUBBIM CUCTEMaM;

yYMEHHE BJaJIeTh METOJAAMH HAYyYHOT'O TIO3HAHUS B OMOJIOTHUHU: HAOIIOACHHUE U
ONMCAHUE JKMUBBIX CHCTEM, IIPOLIECCOB M SIBJICHUM, OPraHU3alUs W IPOBEICHUE
OMOJIOTUYECKOTO  JKCHEPUMEHTA,  BBIABMIKEHUE  TUIOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEXJy HCCIEAyEeMbIMU BEJIIMYMHAMHU, OOBSCHEHHUE IOIYYEHHBIX



pe3yIbTaTOB, MCIIOJIH30BAHHBIX HAYYHBIX MOHSATHH, TEOPHH W 3aKOHOB, YMEHHE
JIeNaTh BHIBOJIbI HA OCHOBAHUH MOJIYYEHHBIX PE3yJIbTaTOB;

YMEHHUE BBIJCIATH CYIIECTBEHHBIC TPU3HAKH BUPYCOB, KJIETOK MPOKAPHUOT U
DYKapHWoOT, OJHOKJICTOYHBIX W MHOTOKJICETOYHBIX OpPTaHU3MOB, OCOOCHHOCTH
MIPOIIECCOB: OOMEHA BEIIECTB WM MPEBpAICHUS JdHEPTUH B KIETKe, (poToCcHMHTE3a,
IUTACTHYECKOTO W DJHEPreTMYeckoro oOMEHa, XEeMOCHHTEe3a, MHTO3a, MeHo3a,
OIUIOAOTBOPEHUS, PA3MHOXKEHUS, HWHIUBUIYAIbHOIO Ppa3BUTUS  OpraHu3Ma
(oHTOTEHE3);

yMEHUE TPUMEHATH TOJYyYCHHBIE 3HAHUS ISl OOBSICHEHHS OMOJOTHYECKHX
IIPOLIECCOB U SIBJICHUU, JUISl MIPUHATUSA NMPAKTUYECKUX PELICHUN B IOBCEIHEBHOU
KU3HM C 1IN0 o0ecredeHus: Oe30MacHOCTH CBOETO 3[0pOBbs M 370POBBS
OKPY>KaIOIIUX JIFOJIeH, COOJIIOICHHUS] HOPM T'PaMOTHOTO TTOBEACHUS B OKPY Karolen
MPUPOIHOM cpese, MOHUMaHWe HEOOXOJMMOCTH WCIOJIB30BAHUS JIOCTHIKEHUN
COBpPEMEHHOW  Owojoruu o OMOTEeXHOJIOTH Ui  PAIMOHAIBLHOTO
PUPOIOTIOIH30BAHNUS;

yMEHUE pelaTh JJIEMEHTApHblE T'E€HETHYECKHME 3aJadyd Ha MOHO- U
TUTHOPUIHOE CKpENIMBaHWe, CICIUICHHOE HACleJOBaHUEe, COCTaBIISATH CXEMBbI
MOHOTHOPHIHOTO CKPEIIMBAHUS IS TPEICKa3aHUus HACJICIOBAHUS TPU3HAKOB Y
OpTaHU3MOB;

YMEHHUE BBIMOJIHATh JIA0OpaTOpHBIE M MpaKTUYeCKHe paboThl, cOOII0IaTh
npaBuiia Mpy padboTe ¢ yueOHBIM U JIaOOpaTOPHBIM 000PYI0BAHUEM;

yMEHUE KPHUTHYECKH OIICHWBATh MW HHTEPIPETHPOBATH HHGOPMAIIHIO
OMOJIOTUYECKOTO  COJCP)KAaHMS, BKIIOYAMONIYIO TICEBIOHAYYHBIE 3HAHUS U3
Pa3IUYHBIX UCTOYHUKOB (CpPEACTBA MACCOBON MHGPOPMAIINH, HAYYHO-TIOMYJISIPHBIC
MaTepHalibl), STUYECKHUE aCMEKThl COBPEMEHHBIX HCCIEIOBaHUN B OHOJOTHUU,
MeJUIMHE, OMOTEXHOJIOTUH;

YMEHUE CO3/1aBaTh COOCTBEHHBIC IMMCHbMEHHBIE M YCTHBIC COOOIIEHUS,
000011ast OMOJIOTHYECKY0 MH(GOPMAIMIO M3 HECKOJIbKUX MCTOYHUKOB, TPAMOTHO
WCIOJIb30BATh TOHATUITHBIN armapaT OMOJIOTHH.

[IpenmeTHble pe3ysbTaThl OCBOCHUS ydyeOHOro mnpeamera «buonorus» ¢ 11
KJlacce TOJDKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCTH 3HAHUA O MECTE U POJU OMOJOTHUU B CUCTEME HAYYHOTO
3HaHMSI €CTECTBEHHBIX HAyK, B (OPMHPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAyYHOW KapTHHBI MHpPAa W HAYYHOTO MHPOBO33PEHHS, O BKIIAJEé POCCHHCKUX U
3apyO0eKHBIX YYEHBIX-OMOJIOTOB B pa3BUTHE OHWOJIOTHH, (PYHKIIMOHAIBHOM
IPaMOTHOCTH YeJIOBEKa JUIsl pEeIICHUS KU3HCHHBIX 3a/1a4;

YMEHHUE PACKpPBIBATh COJEpKAHUE OWOJOTHYECKUX TEPMHUHOB W TOHSTHH:
BU/I, TIOMYJISALNS, TeHO(DOH/, dBOJIONHS, ABUKYIINE CUITBI ((PaKTOPHI) IBOIIOINH,
PUCIOCOOJICHHOCTh OPraHU3MOB, BUJI000pa30BaHUE, SKOJOTUYECKHE (PaKTOPHI,



HKOCHCTEMA, MPOAYLEHTbl, KOHCYMEHTBI, PpEIYLEHThl, LEeNu MUTAHUA,
IKOJIOTHYECKas Mupamuaa, OuoreoneHos, onocdepa;

yMEHUE H3/araTb OWOJOTrMYEeCKHe Teopuu (IBONIOLMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKash TEOpHsI SBOJIOIHMH), 3aKOHBl U 3aKOHOMEPHOCTHU
(3apoapimieBoro cxonacrtea K. M. baspa, uepenoBaHusl IJaBHBIX HalpaBiIE€HUU U
nyteit aBomon A. H. CeseproBa, yuenus o 6uochepe B. U. Bepuanckoro),
ONpeeNsATh TPAHULIBI KX TPUMEHUMOCTH K KHUBBIM CHCTEMAaM;

yMEHUE BIIAJIETh METOJIaMHU HAyYHOI'O MO3HAHUS B OMOJIOrMH: HAOIIOACHUE U
OMMCAaHNE JKUBBIX CHUCTEM, MPOLIECCOB U SIBICHWI, OpPTaHU3alMs U TPOBEACHUE
OMOJIOTMYECKOTO  DKCIEPUMEHTa,  BBIIBIJKEHHWE  THIIOTE3bl,  BBIABIICHUE
3aBUCUMOCTH MEX]y HCCIEIyEMbIMH BEJIMYMHAMH, OOBICHEHHE TOJTYyYEHHBIX
pe3yiabTaTOB, MCIIOJIb30BAHHBIX HAYUYHBIX MOHSATHH, TEOPUM M 3aKOHOB, YMEHHE
JIeNiaTh BBIBOJIBI HA OCHOBAHUU TOJTYYCHHBIX PE3YJIbTATOB;

YMEHHE BBIICTATh CYIIECTBEHHBIC TPU3HAKH CTPOCHUS OMOIIOTUYECKUX
OOBEKTOB: BMJIOB, NOMYJSILMHA, TMPOIYLEHTOB, KOHCYMEHTOB, pPEIyLEHTOB,
OMOTeOIIEHO30B U HKOCUCTEM, OCOOCHHOCTH IPOIIECCOB: HACIEIACTBEHHOMN
W3MEHYUBOCTU, €CTECTBEHHOI'0 OTOOpa, BHUI000pa30BaHMs, MPUCTIOCOOJIEHHOCTU
OpPraHM3MOB, JIEHUCTBUS OSKOJOTHYECKHX (DAKTOPOB HaA OpPraHM3MBI, IEpeHoca
BEIIECTB W TIOTOKAa DJHEPTUHM B DKOCHUCTEMaX, AHTPONOICHHBIX H3MEHEHHUU B
HKOCHCTEMAax CBOEM MECTHOCTH, KpPyrOBOPOTa BEIIECTB U OHMOr€OXMMHUYECKHX
IIUKJIOB B Orocdepe;

YMEHHE MPUMEHSTh MOJyYEeHHBbIC 3HAHUS I OOBSICHEHUS OMOIOTUYECKUX
IIPOLIECCOB M SIBJICHHUM, JUISl PUHATHS NPAKTUYECKUX PEUICHUN B IOBCEIHEBHOU
KHU3HU C LeNplo obecriedeHus: 0e30MacHOCTU CBOETO 3J0pPOBbsl U 3/10pPOBbS
OKPY>KaIOIIUX JIFOJIEH, COOJIIOICHHUSI HOPM T'PaMOTHOTO TTOBEACHUS B OKPY Karolen
IPUPOAHON cpeze, MOHUMaHHWE HEOOXOAMMOCTH UCIOJIb30BAaHUSL JOCTHXKEHUN
COBPEMEHHOM OMOJIOTHH 1711 PALIMOHATILHOTO TPUPOAOIIONb30BaHNUS;

YMEHHE pelaTh 3JIeMEHTapHbIe OMOJIOTHYECKUE 33/aYd, COCTABIATH CXEMBI
MEepEeHOCca BEIIECTB U SHEPTUH B IKOCUCTEMAaX (LIETH MUTaHUsA);

YMEHHUE BBINMOJIHATh JIa0OpaTOpHbIE M MpakTUYecKue padoThl, cOOI0IaTh
npaBuiia Mpu padboTte ¢ yueOHBIM U JIaOOpaTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHYECKH OIEHUBAaTh W HHTEPIPETHUPOBATH HH(GOPMALUIO
OMOJIOTUYECKOTO COAEP)KAaHMS, BKIIOYAIONIYIO IICEBJIOHAYYHbIE 3HAHUS U3
Pa3IMYHBIX UCTOYHUKOB (CpeACTBa MacCOBOM MH(OpMALUU, HAYYHO-MOMYJISIPHbIE
MaTepualibl),  paccMaTpuBaTh  IJOOAJbHBIE  DKOJOTHYECKHE  MPOOJIEeMbI
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOLIECHUIO K HUM COOCTBEHHYIO MO3HUIIHUIO;

YMEHHE CO3/1aBaTh COOCTBEHHBIE€ THCBMEHHBIE M YCTHBIE COOOLICHHUS,
000011ast OMoJIOTHYeCcKyr0 MHGOPMAIMIO M3 HECKOJIbKUX MCTOYHUKOB, TPAMOTHO
UCIOJIb30BATh MOHATUIHBIN armapaT OMOJOTHH.



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KUIACC

Ne i/

HanmeHoBaHMe pa3/ie/ioB U TeM
MporpamMMmsl

buonorus kak Hayka

JKuBble cucTEeMBI U HX OopraHu3anus

XHUMHYECKHI COCTaB U CTPOCHUC KIICTKU

H(I/BHC,Z[GHTGJIBHOCTL KIICTKH

PasmHOXeHMe 1 UHAUBHUIYAIbHOE PAa3BUTHE
OpraHU3MOB

HacnencTBeHHOCTh M U3MEHYHNBOCTh
OpPraHu3MOB

Ceneknust opranu3mMoB. OCHOBBI
OMOTEXHOJIOTHH

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I1O ITIPOTPAMME

KoanuyecTBo 4acoB

Bcero

34

KoHnTpoibHbIe
padoThbI

IIpakTHYeckue
padoThbI

0.5

1.5

JIEKTPOHHbIE
(uudgposbie)
o0pa3oBaTejibHbIE

pecypchl

bu6mmorexa [IOK
https://m.edsoo.ru/7f41¢292

bu6mmoreka [IOK
https://m.edsoo.ru/7f41¢292

bu6mmorexa [IOK
https://m.edsoo.ru/7f41¢292

bubmoreka [JOK
https://m.edsoo.ru/7141¢292

bu6mmorexa [IOK
https://m.edsoo.ru/7141¢292

bu6mmorexa [IOK
https://m.edsoo.ru/7f41¢292

bubmuoreka [JOK
https://m.edsoo.ru/7f41¢292

bubmoreka [JOK
https://m.edsoo.ru/7f41¢292




11 KVIACC

HaumeHoBaHue pa3ieioB U TeM
NPorpamMmsl

Ne i/

DBOJIOLMOHHAA OUOJIOTUS

BO3HI/IKHOBCHI/IC nu paBBI/ITI/IC JKHN3HHU Ha
3emie

OpraHu3Msbl U OKpy»Karouias cpeaa

COO6H.I€CTB3 1 3KOJOTHUYCCKUE CUCTCMBI

PesepBHoe Bpems

OBILEE KOJIMYECTBO YACOB I10 [TPOTPAMME

KoanuecTBo 4acoB

Bcero

34

KonTpoJbHbIe
padoThI

IIpakTHYeckue
padoThI

0.5

2.5

JJIeKTPOHHbIE
(un¢posbie)
o0pa3oBaTe/ibHbIE

pecypcbl

bubmoreka [JOK
https://m.edsoo.ru/7f41cc74

bubmoreka [JOK
https://m.edsoo.ru/7f41cc74

bubmmoreka [IOK
https://m.edsoo.ru/7f41cc74

bubmoreka [JOK
https://m.edsoo.ru/7f41cc74

Bub6nuoreka [JOK
https://m.edsoo.ru/7f41cc74










		2023-10-11T11:31:53+0800
	МУНИЦИПАЛЬНОЕ КАЗЕННОЕ ОБЩЕОБРАЗОВАТЕЛЬНОЕ УЧРЕЖДЕНИЕ СРЕДНЯЯ ОБЩЕОБРАЗОВАТЕЛЬНАЯ ШКОЛА № 24 Р.П. ЮРТЫ




