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Tema 1. buosiorusi Kak Hayka.

buonorus kak nayka. CBs3b OMOJIOTHUH C OOIICCTBEHHBIMHU, TEXHHUYECKUMHU U APYTUMHU
€CTECTBEHHBIMU HayKaMu, Quiocodueil, 3TUKOH, 3cTeTHKON U mpaBoM. Ponb Ouonoruu B
(dbopMUPOBaHUN COBPEMEHHOW Hay4YHOU KapTUHBI Mupa. CucTeMa OMOJOTHYEeCKIX HayK.

MeTo/b1 TO3HAHUS )KUBOW IPUPO/IBI (HaOII0IeHNE, SKCIIEPUMEHT, OITUCAaHKUE, U3MEPEHHE,
KJIacCU(UKAIIMsI, MOJISTUPOBAHKE, CTATHCTUYECKAsT 00pabOTKa TaHHBIX).

JdemoHcTpaumnu:

[Moprpetsl: Y. Japsun, I'. Mennens, H. K. Konbuos, /[x. Yorcon u ®@. Kpuk.

Tabauiel u cxeMbl: «MeTO bl TO3HAHUS KUBON TPUPOIBD».

JlaGopaTopHble U IpaKkTHYeCKHe padoThI:

[Ipaktuueckass pabotaNe 1. «Vcnonb30BaHuWE pa3IUYHBIX METOAOB MPH H3YUCHHUH
OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. ’KuBble cMCcTeMbI U X OPTraHU3aIUs.

Xusbie cuctembl (OMOcHCTEMBbI) Kak HpeaMeT u3ydeHus Ouonoruu. OTiIMuYue >KUBBIX
CHUCTEM OT HEOPTAaHHUYECKOU MPUPOJIBI.

CpoiicTBa OuocucteM U HX pa3HooOpasue. YPOBHM OpraHu3ali OHOCHCTEM:
MOJIEKYJIIPHBIA,  KJIETOYHBIM,  TKAHEBbIM, OPraHU3MEHHBIM,  MONMYJISUHMOHHO-BUIOBOM,
9KOCHUCTEMHBIN (OMOTeOIICHOTUYECKHH ), OMOCHEPHBIN.

JdemoHcTpaumnu:

Tabauiel 1 cxembl: «OCHOBHBIE TMPU3HAKH KHU3HUY», «YPOBHU OPraHU3AlMU >KUBOU
MIPUPOJIBI».

Ob6opynoBanue: moaens Moiekyis JJHK.

Tema 3. XumMHYeCKHil COCTAB U CTPOCHHE KJICTKH.

XWMUYECKUM  COCTaB  KIETKM.  XUMHUYECKHE  DJJEMEHThl:  MaKpOAJIEMEHTBHI,
MHUKpO3JIEMEHTHI. Bosia 1 MUHEpaJIbHBIE BEILIECTBA.

OyHKIMM BOJbI M MUHEpPAJbHBIX BeUlecTB B kieTke. [logaep:kaHue OCMOTHYECKOTO
OanaHca.

benku. CoctaB u cTpoeHue 6e1KoB. AMHHOKHCIOTH — MOHOMEpHI OenkoB. HezameHnumeie
U 3aMEHHMblE€ AMHHOKHUCIIOTHI. AMUHOKHMCIOTHBI COCTaB. YPOBHH CTPYKTYpbl O€IKOBON
MoOJIeKyJbl (TIepBUYHAs, BTOPUYHAs, TPETHYHAs W 4YETBEPTUYHAs CTPYKTypa). XUMHUYECKHE
cBoiicTBa OenkoB. buonoruueckue GpyHKIMNU OETKOB.

®epMeHTHl — OMoONOrHueckue KaranuzaTopbl. CTpoeHHe (epMeHTa: aKTUBHBINH LIEHTD,
cyocrpatHas  cnenuduuHocth. Kodepmentsl. Butammubel.  Oriauuust  (epMEHTOB  OT
HEOPraHMYECKUX KaTaJIn3aTopOB.

VYraeBoasl: MoHoOcaxapuabl (IJIOKO3a, pubo3a M J1e30KCUpu003a), aucaxapuibl
(caxaposa, J1akTO3a) W TMOJUcCaxapuibl (Kpaxmaj, TIUKOTEeH, IeJTI003a). buomorndeckue
(YHKIIHUU YTIIEBOJIOB.

Jlununel: Tpuraunepuasl, Qgochomunuael, crepounsl. ['mapodunsHO-rUAPOPOOHBIE
cBoiicTBa. buonornueckue GpyHkuuu nunuaoB. CpaBHEHUE YIIIEBOIOB, OEIKOB M JUMHUIOB Kak
HMCTOYHUKOB YHEPIHH.



Hyxneunossie kucnotel: JIHK u PHK. Hykneotnabsl — MOHOMEPHI HYKIIEMHOBBIX KHUCIIOT.
Crpoenne u ¢ynkuuu JIHK. Crtpoenne u ¢ynxnum PHK. Buast PHK. AT®: ctpoenue u
GyHKIHH.

[Muronoruss — Hayka o kierke. Kierounas teopus — nmpumep B3aUMOICHUCTBUA HIEH U
(dakTOB B HAYYHOM MO3HAHUHU. METO/Ibl U3YUYCHUS KIETKH.

Knerka xak nenoctHas xuBast cuctema. O0Imue Npu3HaKK KJIETOK: 3aMKHYTasi Hapy>KHast
memOpana, monekyibsl JIHK kak reneruueckuii anmapar, cuctema cuHTe3a Oelka.

Tumbl KJIETOK: JSyKapuoTH4eckas U Tmpokapuotuueckas. OcoOEHHOCTH CTPOEHUS
MIPOKapUOTUUYECKON KIeTKU. KieTounas crenka 6akrepuii. CTpoeHHE 2YKapHOTUUYECKON KIICTKH.
OCHOBHBIE OTJIMYUS PACTUTEIBHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYPHI KJIETOK — KIJIETOYHAS! CTEHKA, MIMKOKAIHUKC, UX (PYHKIIHH.
[Tna3maTtudeckas MeMOpana, e€ cBoicTBa M (QyHKIuH. lluTommasmMa u €€ OpraHOUIBL
OnnomemOpannbie opraHoubl kietku: DIIC, anmapar ['oabmku, mu3ocomsl. [lomyaBTOHOMHBIS
OpraHou/bl KJIETKU: MHUTOXOHAPUM, IMiacTUibl. lIponcxoxaeHne MHUTOXOHIAPUHA U IIACTHI.
Bune nnactun. HememOpaHHble OpraHouAbl KJIETKU: pUOOCOMBI, KIIETOYHBINA EHTP, EHTPUOIIH,
PECHUUKH, KTyTUKU. DyHKIIMN OpraHOUI0B KIETKU. BKitoueHus.

Snpo — perynsaTopHslii eHTp kieTku. CTpoeHue sapa: saepHas 000104Ka, Kapuoruiasma,
XPOMAaTHH, AJIPHIIIKO. XPOMOCOMBI.

TpaHcnopT BEeUIECTB B KIIETKE.

JdemoHcTpaumnu:

Hoptpetsr: A. JleBenryk, P.I'yk, T.lIBann, M. llneiinen, P. Bupxos, [[x. Yorcon,
@. Kpuk, M. Yunkunce, P. ®panxnun, K. M. bap.

Jluarpammbl:  «PacnpeneneHne XHMHUYECKMX JJIEMEHTOB B HEKHUBOW IPUPOAEH,
«PacnpenenieHre XUMUYECKUX 3JIEMEHTOB B )KUBOU ITPUPOJEH.

Tabauiel u cxembl: «Ileproguueckas Tabiuia XUMUYECKHX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIBI BOBI, «brnocunTes Oenka», «CtpoeHne Monekyisl Oenka», «CTpoeHne GpepMeHTay,
«Hyxnennossle kucnotsl. JJHK», «Ctpoenne monexyinsl AT®», «CtpoeHne 3yKapruOTHYECKON
KIeTKn», «CTpoeHue XUBOTHOM KieTku», «CTpoeHue pacTUTENbHOM KieTKu», «CTpoeHue
MIPOKAPUOTUUYECKON KIIETKN», «CTpOeHHE s11pa KIETKU», « Y TIEBOAbDY, «JIunuasn.

OO6opynoBaHWe: CBETOBOW MHKPOCKOM, OOOpYyIOBaHME JUIsl MPOBEJACHUS HAOIIOIACHUM,
U3MEpPEeHUH, 3KCIIEPUMEHTOB, MUKPOIIPENapaThl PacTUTENbHbIX, KUBOTHBIX M OaKTepHalIbHbBIX
KJIETOK.

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

JlabopatopHas padota Ne 1. «M3yueHne KaTaTUTHYECKON aKTUBHOCTH (epMEHTOB (Ha
MpUMepe aMHIIa3bl MM KaTanas3bl).

JlabopaTopHass pabota Ne 2. «V3ydyeHue CTpoeHHUS KJIETOK PACTCHHH, >KMUBOTHBIX H
OaKTepHii Mo MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIpENaparax U UX OMUCAHHUE.

Tema 4. ZKusHeaesTeJIbHOCTD KJICTKH.

OO6meH BemiecTB, WM MeTabOIM3M. AccuMWIIIMS  (TUIACTUYECKUM OOMeH) U
JUCCUMUIIALIUSA (SHEpreTUYecKrii 0OMeH) — JIBe CTOPOHBI €AMHOTO Tpolecca MeTabonusma. Ponb
3aKOHOB COXPAaHEHUS BEIIECTB U DHEPTUU B TOHUMAaHUH METab0IM3Ma.

Tunbel oOMeHa BemecTB: aBTOTPO(HBIN U rerepoTpodHbiil. Poab hepmeHTOoB B 00MeHe
BEIIECTB M MTPEBPAIIEHUH YHEPTHH B KIIETKE.

®otocunte3. CaeroBas u TeMHOBasg (aszbl (oTtocuHTe3a. Peakuum ¢orocunTesa.
D¢ dexTuBHOCTL (hoTOCHHTE3a. 3HAUCHUE (POTOCHHTE3a IS KU3HH Ha 3emuie. Briusaune ycnoBuit
cpezbl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIIIECHHS €r0 MPOIYKTUBHOCTH Y KYJIbTYpPHBIX PACTEHHM.

XeMocuHTe3. XeMOCHUHTE3UpYoIIHe OakTepun. 3HAYCHUE XEMOCHHTE3a JJIsl KU3HH Ha
3emite.

OHepreTndyecknii oOMEH B  KJeTKe. PaciieruieHue  BEIIECTB, BBIJACICHHE H
aKKyMYJIMpPOBAaHHE PHEPTUU B KJIETKE. DTalbl YJHEpreTuueckoro oomena. I nukonus. bpoxxenue u



ero Buabl. KucinopogHoe OKHCIEHHE, WIM  KJIETOYHOE  JibIXxaHue. OKHUCIUTENIBbHOE
dochopmmupoBanre. IPPEKTUBHOCT IHEPTETUIESCKOTO OOMEHA.

Peaknun matpuunoro cuHTe3a. ['enermueckas uHdopmanusa u JIHK. Peammzamms
TeHEeTHYeCKOi nHpopMau B KieTke. ['eHeTHUecKuit Kol M ero cBoWcTBa. TpaHCKpUILIUA —
MatpuuHblii cuate3 PHK. Tpancisius — 6uocunTe3 Oenka. Drtamnbl TpaHcaanuu. KoaupoBanue
aMHHOKHUCIOT. Pons pubocom B OnocuuTe3e Oernka.

Heknerounsie ¢opmbl xu3HM — Bupycbl. Hcrtopus otkpbiTus BupycoB (/.
W. ViBanoBckmii). OCOOCHHOCTH CTPOSHUS W JKU3HEHHOTO IMKJIA BUPYCOB. baktepuodaru.
bonesnu pactenuii, KUBOTHBIX U YEJIOBEKA, BbI3bIBa€Mble BUpycamu. Bupyc nMMmyHonedunra
gyenoBeka (BUY) — Bozoyaurens CIIM/la. OOpaTtHasi TpaHCKpHIIHS, peBEpTa3a U WHTErpasa.
[TpodunakTuka pacnpocTpaHeHHs] BUPYCHBIX 3a00I€BaHUIA.

JdemoHcTpaumnu:

Hoptpetst: H. K. Konsuos, J1. . Usanosckuit, K. A. Tumupsizes.

Tabmuiet w1 cxembl: «Twumbl  mwutanus», «Merabomusm», «MUTOXOHIIPHS,
«OHepreTnueckuii oomen», «Xmopormiact», «Dorocunres», «Ctpoenune JJHK», «Ctpoenue u
¢yHkunonupoBanue reHa», «Cunres Oenka», «[enetmueckuii  kom», «Bupyce»,
«bakrepuodarn», «Ctpoenne u xu3HeHHbId 1uka Bupyca CIINa, O6axtepuodaray,
«Pennmukanus JJHK».

O6opynoBanue: moaenu-anruukamuu «Yasoenue JIHK u tpanckpumnuus», «buocunres
Oenka», «CTpoeHHe KIeTKn», Mojenb cTpykTypsl JJHK.

Tema 5. PasMHoO:KeHHe U MHANBHIYaJIbHOE Pa3BUTHE OPTraHU3MOB.

Krnerounslii nuki, wiaM >KU3HEHHbIM WK Kietku. Mutepdaza u mmros. Ilpoueccsl,
npoTekaromue B uHTEpdaze. Permmukamms — peakuust marpuyHoro cuute3a JIHK. Crpoenme
XpoMOCOM. XPOMOCOMHBI HAa0Op — KapHOTHUIl. JUTUIOMAHBIA M TaIIOMIHBIM XPOMOCOMHbBIE
HaOopbl. Xpomatuasl. LluTonoruueckue OCHOBBI Pa3MHOXKEHHUS U MHJIMBUIYAJIbHOTO Pa3BUTHUS
OpTaHU3MOB.

Henenue xierku — muto3. Cragum muto3a. IIpoueccel, mpoucxonsdiiue Ha pas3HbIX
CTaauAX MUTO3a. buonornueckuii CMbICI MUTO3A.

[IporpamMmmupyemas rudenb KJIeTKH — alomnTo3.

@opMbl pa3MHOKEHHMsSI OpraHu3MoB: Oecrojioe u TmosioBoe. Buasl  Gecnonoro
Pa3MHOXXEHHUS: JIeJICHHE HaJlBOE€, MOYKOBAaHUE OJHO- U MHOTOKJIETOYHBIX, CIIOPOOOpa3oBaHUE,
BEreTaTUBHOE Pa3MHOKeHUE. VCKyCCTBEHHOE KIIOHMPOBAaHUE OPraHM3MOB, €0 3HA4YECHHE IS
CEJIEKIIUH.

[TonoBoe pa3MHOXKEHHE, €r0 OTIMYHUS OT OECIoI0ro.

Metios. Craguu wmeitosza. [lporeccsl, nmpoucxossinme Ha cTagusx Menosa. [loBexnenue
XpoMmocoM B Meio3e. KpoccuHrosep. buosnornyeckuii CMbIC U 3HaUEHUE MEH03a.

I'amerorenes — nponecc 00pa3oBaHUs MOJIOBBIX KJIETOK Y KUBOTHBIX. [1os10BBIE JKene3bl:
CEeMEHHUKU M sUYHMKH. OOpa3zoBaHHE M pa3BUTHE MOJOBBIX KJIETOK — ramer (CrepMaTo3ouf,
AllIeKJIeTKa) — crepmatoreHe3 U oBoreHe3. (OCOOEHHOCTH CTPOEHHS SIMIEKIETOK U
cnepmaro3onioB. Omronorsopenue. [laprenorenes.

NunuBunyansHoe pa3BuTHE (OHTOTEHE3). OMOPHOHAIBHOE pa3BUTHE (IMOpPUOTEHE3).
Otansl AMOPHOHAIBHOTO Pa3BUTHS Yy IO3BOHOYHBIX JKMBOTHBIX: APOOJIEHUE, TacTpysIsAlus,
opranoretes. [loctamOproHanbHOe pa3BuTHE. THUIBI MOCTIMOPHOHAIBHOIO PA3BUTHUS: HPSIMOE,
HenpsiMoe (TMYMHOYHOE). BnusHue cpeiapl Ha pa3BUTHE OPraHU3MOB, (PAKTOpPBI, CHOCOOHBIE
BBI3bIBaTh BPOXKJIEHHBIE YPOJICTBA.

Poct u pa3zsutue pacrennii. OHTOreHe3 IBETKOBOIO PACTEHMSI: CTPOCHHE CEMEHU, CTaIuU
pa3BUTHSL.

JdemMoHcTpanum:

Tabnuibl u cxembl: «DOpMBI pa3MHOXKEHHS OPTaHU3MOBY, «JIBOMTHOE OIJIOOTBOPEHHUE Y
LIBETKOBBIX pacTeHui», «BereraTuBHOe pa3MHOXXEHUE pacTeHui», «JleneHne KiIeTku
OaxTtepuii», «CTpoeHue MONOBBIX KIETOK», «CTpoeHHe XpoMOCcOMbD», «KIeTOUHBINH UKD,




«Pemmukanus JJHK», «Mutos», «Meiosy, «lIpsmoe u Henpsimoe pa3Butue», «l'ameToreHes y
MJICKOIMTAIOIINX U YeJIOBeKay, « OCHOBHEIC CTAAUN OHTOTCHE3a.

OO6opynoBaHue: MUKPOCKOI, MUKporpenaparsl «CrepMaTo30u/bl MICKOTTHTAIOMIETOY,
«Slinexnerka mekonuTarouiero», «KapuokuHes B KJIETKax KOpeIIKa JyKa», MarHUTHas
Moaenb-anrukamnus «Jlenenue kinetkn», moaens JIHK, Mmoxens MetadazHoi XpOMOCOMBI.

JlaGopaTopHble M IPaKTHYeCKHE PAdOThI:

JlaGopaTtopHas pabota Ne 3. «HabmroieHne MuTO3a B KJIeTKaX KOHYMKA KOPEIIKa JIyKa Ha
TOTOBBIX MUKpOIIPEnapaTax.

JlaGopaTopHass pab6ota Ne 4. «M3yueHune CTpOEHHUs TOJOBBIX KJIETOK Ha TOTOBBIX
MHUKpOIIpenaparax.

Tema 6. HacsieacTBeHHOCTH U H3MEHYHUBOCTH OPTraHU3MOB.

IIpenmer u 3agaunm re”eruku. Mcropus pasButus reHeTuku. Ponb nuronorun u
IMOPHOJIOTHN B CTAHOBJICHUU T€HETHKH. Bximag poccuiickux u 3apyOeKHbIX yUEHBIX B pa3BUTHE
reHeTUKU. MeToabl TeHeTHKH (IMOpUIOJIOrMYECKHM, LHUTOT€HETUYECKUH, MOJIEKYJIpPHO-
reHeTuuyeckuii). OCHOBHbIE T€HETUUYECKUE MOHATHS. ['eHeTnyeckass CHUMBOJIMKA, UCTIOJIb3yeMasl B
CXEMax CKpELMBaHUM.

3aKOHOMEPHOCTH  HACJENOBaHUS  NPU3HAKOB,  ycTaHOBJIEHHble [ MeHuenem.
MoHorubpuiHoe ckpemypaiue. 3akoH eAMHO000pa3us ruOpuI0B nepBoro nokosiexus. [Ipasuio
JOMMHHUPOBaHMs. 3aKOH paclleIuleHus mpu3HakoB. ['mmore3a uyucroTel ramer. llomHoe u
HEIOJIHOE JOMUHHUPOBAHHUE.

JurubpugHoe CcKpelMBaHHE. 3aKOH HE3aBUCUMOIO  HACJEIOBAaHUS MPU3HAKOB.
[luToreHeTHyecKue OCHOBBI JUTMOPUIHOIO CKPELIMBaHUs. AHAIU3MUPYIOLIEe CKpeIlBaHUE.
Hcnonp30BaHne aHAIM3UPYIOIIETO CKPEIIMBAHMS sl ONIPEIETICHHsI TEHOTUIIA OCOOU.

CueruieHHoe HacnenoBaHue mpusHakoB. Pabora T.Moprana mno cuemnjieHHOMY
HacJeI0BaHMIO T'eHOB. Hapylienue cuemieHns TeHOB B pe3ysbTaTe KPOCCUHIOBEpa.

XPpOMOCOMHas TEOpUS HACIIEACTBEHHOCTH. | eHeTUUEeCKne KapThl.

I'enernka nosna. XpoMOCOMHOE ompezesieHue 1moia. AyTOCOMBI U MTOJIOBbIE XPOMOCOMBI.
['omorameTHsle M TreTeporaMeTHbIE OpraHu3Mbl. HacienoBaHue NPU3HAKOB, CLEIUIEHHBIX C
IOJIOM.

N3menunBoCcTh. BuAbl M3MEHUMBOCTU: HEHACICACTBEHHAs W HACIEACTBEHHas. Ponb
Cpeapl B HEHACJHEICTBEHHON  M3MEHYMBOCTH.  XapaKTEepUCTHKa  MOAU(PUKALMOHHON
W3MEHUYMBOCTH. BapuanMoHHBI psii M BapuanuoHHas Kpusas. Hopma peakuum mnpusHaka.
KonuuecTBeHHble M KadyecTBEHHbIE MpH3HAKM M WX Hopma peaknuu. CBoiicTBa
MOU(HUKAITIOHHONW U3MEHUYUBOCTH.

HacnencrBenHnasi, iy reHOTUNUYECKasi, N3MEHUYUBOCTh. KoMOMHATHBHAS N3MEHUYUBOCTbD.
Meiio3 © moONOBOM mpolecc — OCHOBa KOMOWHAaTHMBHOM W3MEHUMBOCTH. MyTalMOHHAs
M3MeHYMBOCTh. Kiaccuukauuss MyTanui: reHHbIE, XpOMOCOMHbIE, I'eHOMHbIe. YacTtoTa U
OpUYMHBI MyTanuid. MyTtareHHble (akTopbl. 3aKOH TOMOJIOIMYECKHX PsIOB B HACIEICTBEHHON
n3menunBocty H. M. BaBunosa.

BresnepHas HaclIeACTBEHHOCTb U U3MEHUYHUBOCTbD.

I'eneruka uenoseka. Kapuotun uenoBeka. OCHOBHBIE METOJbl T€HETHKH YeJIOBEKa:
TeHEANOrNYeCKUii, ONM3HELOBBIH, IMTOT€HETHYECKHH, OMOXMMMYECKHH, MOJIEKYJIIpPHO-
reHetudecknid. COBpEMEHHOE OIpEeAeNICHHEe TE€HOTHUIIA: ITOJIHOTEHOMHOE CEKBEHHPOBAHME,
TeHOTUIIMPOBaHUe, B ToM uucie ¢ nomomsio I1IIP-ananu3a. HacnenctBeHHsle 3a0oneBaHMS
yelloBeKa: TreHHble Oosie3HH, OO0JIE3HM C  HAcleACTBEHHOM  IpelpacloiokeHHOCTHIO,
XpoMocoMHbIe Oose3Hu. ComaTuyeckue W TeHepaTuBHble MyTauud. CTBOJIOBBIE KIIETKH.
[TpunHuMIBI 3710pOBOTO 00pa3a >KU3HH, TUArHOCTUKU, MPOMUIAKTUKUA U JICYEHUS T€HETHUYECKUX
Oone3Held. MeaMKO-TeHETHYeCKOe KOHCYJIbTHpPOBaHUE. 3HAUEHHUE MEAWLMHCKOW TE€HETHKH B
MPEOTBPALICHUH U JICUEHUU TeHETUYECKIX 3a00JIeBaHUH YeIOBeKa.

JdemoHcTpaumnu:



Hoptpets: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepuxkos, H. B. Tumodees-
Pecosckuii, H. Y. BaBuios.

Tabauiel 1 cxembl: «MOHOTHOPUHOE CKPEIIMBAHUE U €r0 IIUTON€HETUYECKasi OCHOBAY,
«3aKOH pacUICIUICHUS] M €ro IIMTOT€HETUYECKass OCHOBa», «3aKOH YHCTOTBI TaMeT»,
«lurubpuanoe ckpeumBanue», «LuTomornyeckue OCHOBBI AUTMOPUIHOTO CKPEIIUBAHUSY,
«Merio3», «B3auMoaencTBie ajielIbHbIX T'€HOB», «['eHeTnueckne KapThl paCTEHUM, JKUBOTHBIX
U 4yenoBeka», «l'eHeTuka mona», «3aKOHOMEPHOCTH HACIENOBaHUS, CIEIUICHHOIO C IOJIOMY,
«KapuoTunsl YenoBeka W IKHBOTHBIX», «Bumbl wu3MeHumBocTh», «MonudukanmonHas
U3MEHYUBOCTHY», «HacnenoBanue pesyc-gakropay, «l'eHeTHka rpynn KpoBu», «MyTalloHHas
U3MEHYUBOCTHY.

O6opynoBanue: MoJenu-anuIuKaun «MoHorubpuaHoe ckpeuiuBanue», «HemnomaHoe
JOMHHHUPOBaHHUEY», «JlurmbpuaHoe ckpemmBanue», «llepekpécT XpomMocom», MHKPOCKON U
Mukpornpenapar «Jposoduna» (Hopma, mytanuu GopMbl KPbUILEB U OKpPAcKu Tela), repdbapuit
«I"0pOoX IOCEBHOW».

JlaGopaTopHble U NpaKkTH4YecKne padoThbi:

JlaboparopHas pabota Ne 5. «M3yueHue pe3yabTaTOB MOHOTUOPHUIHOTO M JUTUOPUTHOTO
CKpEIIUBAaHUS Y IPO30(HIIBI HA TOTOBBIX MUKPOIIPENIapaTaxy.

JlaboparopHas pabota Ne 6. «M3yueHne Moqu(UKAIMOHHON U3MEHUYNBOCTH, IIOCTPOCHHE
BApUALIMOHHOTO Psi/1a U BAPUALIUOHHON KPUBOI.

JlaGopatopnast pabGora No7. «AHamm3 MyTtamuii y JApo30QWIBI Ha TOTOBBIX
MUKpOIIpenaparax.

[IpaxTuueckas padora Ne 2. «CocTaBiieHHE U aHATIU3 POJOCIOBHBIX YEIOBEKAY.

Tema 7. Cesexkunsi oprann3moB. OCHOBbI OMOTEXHOJIOTUH.

Cenekius Kak Hayka U MPOLECC. 3apOXKIACHUE CEJIEKIMU U JoMecTukaius. YueHnue H.
. BaBuioBa 0 LIEHTpax HPOUCXOXKAEHHS W MHOrooOpaszusl KyJbTYpPHBIX pacTeHHil. LleHTpbl
MIPOUCXO0KICHHS TOMAIIHUX )KUBOTHBIX. COpT, IOPO/A, LITAMM.

CoBpeMeHHbIE METOJIbI CECKIIMA. MacCOBBbIA M MHIWBUIYAIbHBIA OTOOPHI B CENCKIIUU
pacteHuid u kuBOTHBIX. OlIeHKa 3KCTepbepa. bIu3KopoICTBEHHOE CKpelIMBaHHe — UHOPUAMHT.
Uucrtass nunug. CkpeumBaHue YHUCTBHIX JHHUN. [ereposuc, wim rubpuaHas cuia.
Hepoacteennoe ckpemuBanue — ayTOpuauHr. OtnanéHHas ruOpuau3anmuss U e€ yCHexu.
N cKyCCTBEHHBI MyTareHe3 M MOJYyYEHHUE MOJUILIOUJ0B. J{OCTHXKEHUS CEJNEKIMU PaCTCHUH,
JKUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHonoruss kak OTpacib MPOU3BOJACTBA. ['€HHAs HMHXKEHEpHUsA. DTambl CO3IaHUS
pexombunantHot JIHK wu Tpancrenneix opranusmoB. Knerounas wumkenepus. Knetounsie
KYJIbTYpbl. MUKpPOKIIOHAJIBHOE pa3MHOXKEHHE pacTeHui. KiIIOHMpOoBaHUE BBICOKOMPOYKTHBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPTraHMW3MOB. OKOJOTHYECKHEe M JSTudeckue mpobremsl.. MO -
TEHETUYECKU MOAU(PUIIUPOBAHHBIE OPTAHU3MBI.

JeMoHCcTpanuu:

Hoptpersr: H. Y. BaBunos, 1. B. Muuypun, I'. 1. Kapneuenko, M. @. I1BaHoB.

Tabnuiel U cxembl: kapta «LIeHTpBI MPOMCXOXKIEHUS U MHOTO00pa3usl KYJIbTYPHBIX
pacrenuii», «Ilopoasl moManTHUX KUBOTHBIX», «CopTa KyJbTYPHBIX pacTeHu», «OTaanéHHas
rubpuamzanusy, «Paboter akamemuka M. @. UBanoBay, «[lomummounus», «OOBEKTHI
ouotexHonorun», «KiaeTouHnsle KyJabTypbl U KJIOHHpOBaHUE», «KOHCTpyHpoBaHWE U TIEPEHOC
TE€HOB, XPOMOCOM».

OO6opynoBaHue: MYJISDKUA TIIOIOB U KOPHEIIONOB JUKUX (OPM M KYJIBTYPHBIX COPTOB
pactenuii, repbapuit «CenbCKOX03sIIICTBEHHBIE PACTCHHSI.

JlabGopaTopHble U NpaKkTH4YecKue padoThl:

OKcKkypcusi«OCHOBHBIE METO/ABI M JTOCTHXKEHHS! CENEKIIMM PAaCTEHUM M KUBOTHBIX (HA
CEJICKIIMOHHYIO CTAHIMIO, TJIEMEHHYIO0 (hepMy, COPTOUCIBITATEIHHBIM y9aCcTOK, B TEIJIMYHOE
X03SIUCTBO, Ta00PaTOPHUIO arpOYHUBEPCUTETA WIIM HAYYHOTO IIEHTPA)».




11 KIIACC

Tema 1. DBosIronMOHHAs OHOJIOTHS.

IIpennocelaku BO3HUKHOBEHHUS 3BOJIIOLIMOHHOM TeOpHUH. DBOJIIOLMOHHAA TeOpus U e
MecTO B OMOJIOTHH. BiusiHUE 3BOMIONMOHHON TEOPUH HA pa3BUTHE OMOJIOTHH U IPYTHX HAYyK.

CeugerenbctBa 3Bomonuu. [laneoHTosnornyeckue: MOCiIeA0BAaTENbHOCTh IOSBICHUS
BUJIOB B MaJICOHTOJIOTMYECKOH JIETONUCH, TIepexoaHbie (opMbl. bruoreorpaguueckue: cxoiacTBo
U paznuuue GayH u Gpop MaTEpUKOB U OCTPOBOB.

OMOpHOJIOTHUECKUE: CXOJACTBA U Pa3iuyusi SMOPHOHOB pa3HBIX BUIOB IO3BOHOYHBIX.
CpaBHMTENbHO-aHATOMUYECKHE: TI'OMOJIOTUYHBIE, AHAJIOTMYHbIC, PYAUMEHTApHBIE OPIaHBbI,
aTaBU3Mbl. MOJIEKYIAPHO-OMOXUMHUYECKHE: CXOJCTBO MEXAaHHW3MOB HACIEICTBEHHOCTH U
OCHOBHBIX META0OJMYECKUX ITyTel Y BCEX OPraHU3MOB.

OpomonmonHass Tteopus Y. JlapBuna. Ilpennocbulku BO3HHMKHOBEHHUS JapBUHHU3MA.
JIBIoKymme Cuibl  3BOJIOLMU  BUAOB 10 JlapBuHY (M30BITOYHOE pa3MHOXKEHHE IIpH
OTPaHUYEHHOCTH PECYpCcoB, HeompenenéHHas HW3MEHUYMBOCTh, OOphOa 3a CyIIECTBOBAHHE,
€CTECTBEHHBIN OTOOD).

Cunrernueckast Teopus 3Bosonnu (CTO) u e€ 0CHOBHbIE MOJIOKEHUS.

MuxkposBosronust. [Tomynsanus kak e1MHUIAa BUAA U SBOJIIOLUH.

JBuxyuue cuibl ((pakTophl) IBOJIOLKUUA BUJOB B Npupoae. MyTalmoOHHBIN mpolecc U
KOMOMHATUBHAs M3MEHUYMBOCThb. IlomynsuuoHHble BONHBI W Jpeid reHoB. M3zomsauus u
MUTpaLusl.

EcrecTBeHHbI 0TOOp — Hampapisttoluil (akrtop 3BoiroLUH. POpMBI €CTECTBEHHOIO
otbopa.

IIpucnocoOaeHHOCTh ~ OpPraHU3MOB  Kak  pe3yiabTaT  3Boiouuu.  [Ipumepsl
npUcnoco0IeHN Y OpraHu3MoB. ApoMOp(O3bI U HAHOATATI TAIUH.

Bun u BupgooOpasoBanue. Kputepuu Buga. OcHOBHblE (DOpMBI BHI000pa30BaHUS:
reorpauueckoe, 3K0JI0rHuecKoe.

MakposBomtonust. PopMbl 3BOIOLUM: (pugeTHdecKas, JAUBEPreHTHas, KOHBEPreHTHas,
napasuienpHasi. HeoOpaTuMoCTh 3BOMIOIHH.

IIpoucxoxaeHne  OT  HeCHEUAJIM3UPOBaHHBIX  nIpenkoB.  [Iporpeccupyromas
cricnuajan3anus. A}IaHTI/IBHaﬂ paguanus.
JdemoncTpanum:

Hoptpetsr: K. JIunne#t, XK. b. Jlamapk, Y. lapsun, B. O. Koanesckuii, K. M. bop,
9. I'ekkenb, @. Mromnep, A. H. CeBepuos.

Tabnuiel 1 cxembl: «Pa3BuTue OpraHmdeckoro Mupa Ha 3emiie», «3apoJIblln
MO3BOHOYHBIX JKUBOTHBIX», «ApxeonTepukc», «DopMbl OOpbObI 3a CYIIECTBOBAHUE,
«EcrecTBeHHBIll  0TOOP», «MHOrooOpa3sue copToB pacTeHuit», «MHorooOpasue mOpox
KHUBOTHBIX), «[Tomynauumy, «MyTanuoHHas U3MEHYHBOCTbY, «ApomMopho3bD»,
«nanoananranun», «OOmas aerenepanus», «JIBwkymme cunbsl sBomonnn», «Kapra-cxema
mapuipyta nytemectBus Y. lapBuna», «boppba 3a cymiectBoBanue», «lIpucnocobiaeHHOCTH
opranu3MoBy, «I'eorpaduueckoe Bu1000pazoBaHue», « IKOJIOTUYECKOE BUI000PA30BAHHEY.

OO6opyioBaHMeE: KOJUIEKIINSI HACEKOMBIX C PAa3JIMYHBIMU TUIIAMH OKPACKH, HAOOp IJI0/I0B
U ceMsH, KoJulekius «lIpuMepsl 3alIUTHBIX TNPUCHOCOOJEHUN Yy IKUBOTHBIX», MOJEIb
«OCHOBHbBIE HAaNpaBJIEHUS 3BOJIOLUN», 00BEMHas Mozaenb «CTpoeHHe TOJOBHOTO MO3ra
MTO3BOHOYHBIX).

buoreorpaguyeckas kapra Mupa, KoJuleKuus «DOpMbI COXPaHHOCTH MCKOMAeMbIX
’KUBOTHBIX U pacTeHMil», Mojenb anrmaukanus «llepekpéct xpomocom», BllaxKHbIE MpenapaThbl
«Pa3Butne Hacekomoro», «Pa3BuTme nATYImIKM», MuKporpenapar «/lpozodunay (HOpMma,
MyTaI# (OpMBI KPBITBEB M OKPACKHU TETa).

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

JlabopaTtopHas padota Ne 1. «CpaBHeHHE BUAOB 0 MOP(OIOTHIECKOMY KPUTEPHIOY.




JlabopatopHas pab6ota Ne2. «Omnmcanwe TPHUCTIOCOOJICHHOCTH OpraHm3dMa u eé
OTHOCHUTEIILHOTO XapaKTepay.

Tema 2. Bo3HuKHOBeHHE M pa3BUTHE "KU3HU Ha 3eMuie.

JloHayuHble NpEACTABICHUS O 3apOXKACHUM KU3HU. HayuHble runoTe3bl BOSHUKHOBEHUS
KU3HU Ha 3emiie: a0MOreHe3 W TMaHCHepMHs. XUMHUYECKas SBOJIOLUS. AOHOreHHBIH CHHTE3
OpPraHMYECKUX  BEIIECTB W3  HEOPraHWYECKUX. OKCHEPUMEHTAIIBHOE  IOATBEPKICHUE
XUMHUYECKOW 3BoIOIMKM. HadanpHble Tanel Ouonorundeckoit sBomonuu. ['unoreza PHK-mupa.
®opmupoBaHue MEMOpPAHHBIX CTPYKTYp U BO3HUKHOBEHHUE MPOTOKJIETKU. [lepBbie KIeTKH U HX
sBosIOIMA. DOPMHUPOBAHKUE OCHOBHBIX I'PYIIIT dKUBBIX OPTaHU3MOB.

Pazputne xm3uu Ha 3emsie 1o spaM U nepuoaam. Karapxeil. Apxeickas u
nporepo3oiickast 3pel. [laneos3oiickas spa u €€ NEpPHOIbI: KEMOPHUICKUN, OpPJTOBUKCKHUH,
CUJITypPUNCKHUH, JI€BOHCKUN, KAMEHHOYTOJIbHBIN, TIEPMCKHIA.

Me3so30iicKkas 3pa U €€ Iepuoabl: TPUACOBBIN, FOPCKUHI, MEJIIOBOM.

Kaiino3zoiickast 3pa u €€ nepuo/ibl: MajeoreHOBbIM, HEOr€HOBBIN, aHTPOIIOT€HOBBI.

XapakTepucTuKa KiIMMara U IeoJIOTHYECKUX MpoleccoB. OCHOBHBIE ATalbl 3BOJIIOIUU
pPacTUTEIBLHOTO W >KMBOTHOTO Mupa. ApoMopdo3bl y pacTeHuil U KUBOTHBIX. [losiBieHue,
pacuBeT U BBIMUPAHUE TPYIII KUBBIX OPTaHU3MOB.

Cucrema OpraHM4ecKOro Mupa Kak oTpakeHue 3BOMOUUNA. OCHOBHBIE CUCTEMATUUYECKUE
TPYIIIBI OPTaHU3MOB.

OBOJIIOLIMS  YeJIOBEKAa. AHTpPONOJIOTHS Kak Hayka. Pa3Buthe mnpeacTaBieHUN O
IIPOMCXOXKICHNUHN YesloBeKa. MeTo/1bl M3yueHus: aHTpornoreHesza. CxoAcTBa U pa3inyus 4eJ0BeKa
1 KUBOTHBIX. CHCTEMAaTUUYECKOE MTOJIOKEHUE YETIOBEKa.

JBmwxymme cuibl (dakTopsl) aHTpomoreHeza. HacienacTBeHHass WM3MEHYMBOCTh U
ecTecTBeHHbIH 0TOOP. OOIIEeCTBEHHBIN 00pa3 KU3HU, U3TOTOBJICHNUE OPYIUil Tpyda, MBIILICHHUE,
peub.

OCHOBHBIE CTaJAMM U BETBU HBOJIIOLMU YEJIOBEKAa: aBCTPAJIONMUTEKH, YENoBEeK yMEIblii,
Yenosek mnpsmoxoasamuii, YemoBek HeaHIepTalbCKui, YenoBek pasymublid. Haxonku
MCKOMAeMbIX OCTATKOB, BpPeMsl CYyIIECTBOBaHUS, 00JACTh PaCHpOCTpaHEHUsI, 00bEM T'OJIOBHOTO
Mo03ra, 00pa3 KU3HH, OPYIUS.

Yenoseueckne pacbl. OCHOBHBIE OOJBIIINE pachl: eBponeouHas (eBpa3uiickas), Herpo-
aBcTpajiousiHas  (dKBaTOpuaidbHasg), MOHTOJOUIHAs  (a3MaTCKO-aMepuKaHckas). YUepTsl
MPUCTIOCOOJICHHOCTH TPEICTaBUTENeH YelOBEYECKMX pac K YCIOBHUSM CYIIECTBOBaHUA.
EnunctBo uenoseueckux pac. Kpuruka pacuzma.

JdemoncTpanum:

Hoptpetsr: @. Pean, JI. Tlactep, A. . Onapun, C. Mumep, I'. FOpu, Y. JlapBun.

Tabauiet u cxemsbl: «Bo3HukHOBeHHEe CONHEYHON CUCTEMBI», «Pa3BUTHE OPraHUYECKOTO
mupa», «PacturenpHas knetka», <« KuBoTHas kieTtka», «lIpokapuornueckas KieTkay,
«CoBpeMeHHas cucTemMa OpraHM4ecKoro Mupa», «CpaBHEHHE aHATOMUYECKHX YEPT CTPOECHUS
YyeJloBeKa U 4YeIOBEKOOOpa3HbIX 00€3bsiH», «OCHOBHBIE MECTa MaJC€OHTOJOTHYECKHX HAXOJO0K
MPEAKOB COBPEMEHHOIO 4eloBeKay, «JlpeBHeimue moan», «JpeBHue moam», «llepBbie
COBpPEMEHHBIE JTIOAN», «YenoBeueckue pacb.

O6opynoBanue: wmynsiku  «lIporcxoxkaeHne uenaoBeka» (OIOCTBI  aBCTPAIONUTEKA,
MUTEKaHTPOIa, HeaHAEepTalblla, KPOMaHbOHIIA), CIENKHA WIK M300pakeHHs KaMEHHBIX OpyIuit
MEepPBOOBITHOTO YeloBeKa (KaMHHU-YOIIEpHl, pyOuia, ckpebdia), TeoXpoHOJIOTHYecKas Tabiuia,
KoJuTeKus «©@opMbl COXPAHHOCTH UCKOMAEMBbIX )KMBOTHBIX U PaCTEHHUI.

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

[Tpaktrueckas padbora Ne 1. «3ydeHue nckomaeMpIx OCTaTKOB PACTEHU U )KUBOTHBIX B
KOJUICKLIHSX).

DKckypeust «IBOJIOLNS OPraHMYeCKOro Mupa Ha 3emie» (B eCTeCTBEHHO-HAYUYHBIH WM
KpaeBeuecKuil My3en).




Tema 3. Opranusmbl 4 OKpYy Karolias cpejaa.

OKkojoruss Kak Hayka. 3ajaud W pasfenabpl dKOJIOrMM. MeTolbl 3KOJIOTMYeCKHX
MCCIIEOBAHUM. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEIIOBEKA.

Cpenpl  oOWTaHusT ~ OpPraHM3MOB:  BOJHAs,  HAa3eMHO-BO3IYyIIHAs, IOYBEHHas,
BHYTPHUOPraHU3MEHHas!.

Okonorudeckue ¢akropbl. Knaccudukamus skomorumueckux (HakTopoB: aOMOTHYECKHE,
OMOTHUYECKUE U aHTPOIIOTeHHbIE. JleHCTBUE SKOJIOTHYECKUX (PAKTOPOB HA OPIaHU3MBI.

AbGunornueckue  (akTOpel:  CBET, TEMIeEpaTrypa, BIAKHOCTh. DOTONEPHOAM3M.
[TpucnocoOneHns opraHu3MoB K JeHCTBUIO aOMOTUYECKHX (haKTOPOB. bruosoruueckue puTMsl.

buotnyeckne ¢dakropel. Buasl OMOTHYECKMX ~ B3aMMOJCHCTBUN: KOHKYpEHLHS,
XMIHUYECTBO, cUMOM03 U ero ¢opmel. [lapazutusm, kooneparus, MyTyaau3M, KOMMEHCAINU3M
(KBapTHUPAaHCTBO, HaXJEOHMYECTBO). AMEHCAINM3M, HEHUTpanu3M. 3HaueHHEe OMOTHYECKUX
B3aUMOJICHCTBUH AJIs CYIIECTBOBAHUS OPTaHU3MOB B IPUPOJHBIX COOOIIECTBAX.

DKOJIOTMYECKHE XapaKTEPUCTUKU Nomyssiuvd. OCHOBHBIE IIOKA3aTENN IOMYJISLUM:
YHUCIIEHHOCTb, IUIOTHOCTb, POXKIAAEMOCTb, CMEPTHOCTb, IIPHUPOCT, MHUrpanud. JuHamuka
YHUCJIEHHOCTHU NOIMYJISIUY U €€ perysiusl.

JdeMmoHcTpanum:

Hoprpetsl: A. I'ymGonbar, K. ®@. Pynbe, 3. ['ekkens.

Tabnuue! u cxemsl: kapta «IIpupoansie 30Hb1 3eMny», «Cpesibl OOMTaHUSI OPraHU3MOB,
«Dotonepuoguzmy», «llonmynsauum», «3aKOHOMEPHOCTH pOCTa YHUCIEHHOCTH MOIYJIALUN
uHOy30pun-Tyhenbkm», «llumessie nenmy.

JlaGopaTopHble U IPaKTHYeCKHE PAdOThI:

JIaGoparopnas pabora Ne 3. «Mopdoaoruueckrue OCOOEHHOCTH PAaCTEHHUH M3 Pa3HBIX
MECT OOUTAHUSI.

JIaGoparopHas pabota Ne 4. «BiusiHue cBeTa Ha pOCT U pa3BUTHE YEPEHKOB KOJIEYCa».

[IpaxTuueckas padora Ne 2. «Iloac4€r mI0THOCTH MOMYJISALMI pa3HbIX BUJOB PACTEHUI.

Tema 4. CooOecTBa U IKOJI0rHYeCKHEe CHCTEMBbI.

CooOmiectBo  opranu3MoB —  OuoneHo3.  CTpykTypel — OWOIIEHO3a:  BUAOBasi,
IIPOCTPAHCTBEHHAs, Tpopuueckas (muuienas). Bunpl-nomunantel. CBa3u B OHMOLIEHO3E.

Okonorndyeckue cuctembl (3kocuctemsl). ITonartue o0 skocucremMe U OHOreoreHo3e.
OyHKIMOHANBHBIE KOMIIOHEHTBI AIKOCHUCTEMBI: MPOAYIEHTHI, KOHCYMEHTBI, PEIyICHTHI.
KpyroBopor BemecTB M NOTOK 3HEpruuM B 3KocucTeme. Tpoduueckue (MHILEBBIE) YPOBHH
skocuctembl. [lumeBbie menu u cetd. OCHOBHBIE ITOKa3aTeNd SKOCHCTEMBI: Omomacca,
OPOAYKIUSA. DKOJIOTMYECKHE NHpaMHJIbl: HPOAYKIMH, YUCIEHHOCTH, Ouomaccel. CBoiicTBa
IKOCUCTEM: YCTOHUMBOCTh, CAMOPETYIISIHS, pa3BuTre. CyKieccus.

[TpupoaHble 3KOCHCTEMBI. DKOCHCTEMBI 03€p M peK. DKocucTeMa XBOHHOro Wiu
HMIMPOKOJIMCTBEHHOT O JIECa.

AHTpOINOTeHHbIE 3KOCUCTEMBL. ATPOIKOCHCTEMBI. Y pOo3kocucTeMsl. buosnoruueckoe u
XO03SICTBEHHOE 3HAUEHHNE arpPOIKOCHCTEM H YPOOIKOCHUCTEM.

buopa3znoobpasue kak (Gakrop ycrohunmBocTH sKocucTeM. CoxpaHeHre OMOJIOrMYECKOro
pa3zHooOpa3us Ha 3emiie.

Yuenne B. U. Bepnaackoro o 6mocdepe. I'paHuiipl, coctaB u CTpykTypa Ouocdepsl.
Kupoe BemectBo U ero ¢QyHkiuu. OcoOEHHOCTH Ouocdepbl Kak INI00ATbHON 3KOCHCTEMBI.
JluHamMuyeckoe paBHOBecHe U oOpaTHas cBs3b B OHochepe.

KpyroBopoTsl BemiecTB W OMOTEOXMMHUYECKHE IHKJIBI AJIEMEHTOB (YIIIepoja, a3oTa).
3oHanbHOCTH OuOochepsl. OCHOBHBIE OMOMBI CYIITH.

UenoseuectBo B Ouochepe 3emmn. AHTPONOTEHHBIE W3MEHEHUs B Owocdepe.
['moGanbHbIE SKOJIOTHUECKUE TPOOIIEMBI.

CocymiectBoBaHMe NpUpoasl M dYenoBedecTBa. CoxpaHeHHe Ouopa3HOOOpasus Kak
OCHOBa ycToiumBoctH Ouocepsl. OCHOBa pPALMOHANIBHOTO YIPABIECHUS TMPUPOIHBIMU
pecypcamu ¥ UX UCTIONb30BaHue. JlOCTIKEHHsI OMOIOTHN M OXpaHa IPUPOIHI.



JdemoHcTpaumnu:

Hoprpersl: A. /Ix. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuue! u cxemsl: «IIumessle nenu», «buoneHo3: coctaB U cTpykrypay, «IIpupoansie
coobmiectBay, «llemn mnuraHus», «OKoNorMYeckas mnupamuaa», «buocdepa u yenmoBex»,
«OKOocHUCTEMa IIUPOKOJUCTBEHHOro Jieca», «ODKOcHCTeMa XBOHHOro jeca», «buonenos
BoloéMay, «ArpoueHo3», «lIpuMepHblE aHTPOIOI€HHbIE BO3JEHUCTBUS HA IPUPOLYY,
«BaxHeiline MCTOYHMKM 3arpsi3HEHHs BO3/AyXa M TPYHTOBBIX BOi», «llouBa — BaxkHeimas
cocraisironas ouocheps», «PakTopsl Aerpaganuu nousy, «[lapHuKoBbI AP herT», «PakTophI
PalMOaKTUBHOIO 3arpsi3sHeHus 6rnocdepsl», «O01mas crpykrypa ouocdeprl», «Pacnpocrpanenue
XKHU3HH B Onocdepey, «O30HOBBIN 3KpaH Ouocheps», «Kpyrosopor yriepoga B OGuochepey,
«KpyroBopot a3ora B npupojie».

Ob6opynoBanue: MoJienb-anmuKanust ~ «Tunuunaele  OMOLEHO3B»,  repOapuii
«PactutenpHble  coolOmiecTBa»,  koiuiekuuu — «buonenos», «Bpeaurtenn — BakHeHIIMX
CENIbCKOXO3SUCTBEHHBIX KYJBTYp», TepOapul ¥ KOJUIGKIMM pAcCTeHUH U  KHUBOTHBIX,
IPUHAAISXKAIINE K pa3HbIM 3KOJOIMUYECKUM rpynnaM oxHoro Buja, Kpacnas kaura Poccuiickoit
Deneparun, N300pakeHMsI OXPaHIEMBIX BHJIOB PACTEHUI U KUBOTHBIX.




2. INTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA YYEBHOI'O IIPEIMETA
«BAOJIOTUS» HA BA30BOM YPOBHE CPEJJHEI'O OBILIEI'O OBPA30OBAHUA

Cornacho ®I'OC COO, ycraHaBiauBarOTCs TpeOOBaHUS K pe3yJbTaTaM OCBOCHUS
00YyYaloUIMMHUCS IPOTPaMM CPEAHEro o0Iiero oopa3oBaHMs: JINYHOCTHBIM, METAPEAMETHBIM H
MNPpECAMCTHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B cTpyKType TUYHOCTHBIX pE3yJbTaTOB OCBOCHMS Mpeamera «bHonorus» BBIACICHBI
CIICYIONME  COCTABIIAIONIME: OCO3HAHWE OOyYarOIUMHCS  POCCHHUCKOW  Tpa)KIaHCKOH
UJICHTUYHOCTH — TOTOBHOCTH K CaMOpPa3BUTHIO, CAMOCTOSATEIBHOCTH M CaMOOIPEACICHHUIO,
HaJIMYUEe MOTHBAIMM K OOY4YeHHIO OWOJIOTHHM, IIeJICHAIPABICHHOE pa3BUTHE BHYTPEHHUX
yOeXIeH!I JIMYHOCTH Ha OCHOBE KJIIOYEBBIX LIEHHOCTEH M MCTOPUYECKUX TPAAULUN Pa3BUTHUSA
OMOJIOTMYECKOTO 3HAHMS, TOTOBHOCTh M CIOCOOHOCTH OOYYalOIIMXCS PYKOBOJCTBOBATHCS B
CBOCH  JEATETBHOCTH  IICHHOCTHO-CMBICIIOBBIMH  YCTaHOBKAaMH, TPHUCYIIMMH  CHUCTEME
OMOJIOTHYECKOTO 00pa3oBaHMs, HAJIMYHE HKOJIOTUYECKOTO IPABOCO3HAHMS, CIIOCOOHOCTH
CTaBHUTH IEJIU M CTPOUTD )KU3HCHHBIC TUIAHBI.

JIN4HOCTHBIE PE3yNbTaThl OCBOCHHMs INpeamera «BHONMOrHs» JOCTHraroTCsi B €AMHCTBE
y4eOHOI W BOCIUTATENBHOHN JESTEIHbHOCTH B COOTBETCTBHH C TPATUIIMOHHBIMH POCCHICKIMHU
COIIMOKYJIbTYPHBIMH, UCTOPUYECKUMHU U JTYXOBHO-HPABCTBEHHBIMH IIEHHOCTSMH, NPHHSATHIMH B
o0miecTBe TpaBWIaMH UM HOPMAaMH TMOBEICHHS M CIOCOOCTBYIOT IMpOLECCaM CaMOIO3HAHMS,
CaMOBOCIIMTaHMS W CaMOpa3BUTHs, Pa3BUTHS BHYTPEHHEW MO3MIUH JMYHOCTH, HMATPHOTHU3MA,
YBOKEHHS K 3aKOHY M IPAaBONOPSIKY, YEIOBEKY TPyAa W CTapiieMy MOKOJICHHIO, B3aUMHOTO
YB@XCHUS, OEpPEeKHOTO  OTHOUIEHUS K  KYJIbTYpHOMY  HAcleAUI0 W TPaIULUAM
MHOTOHAallMOHAJIBHOTO Hapoaa Pocculickoit @enepannu, NpUpoae U OKPYKarollen cpeie.

JIM4HOCTHBIE pe3yIbTAaThl OCBOEHHS yueOHOTro npeaMeTa « BHoMorHs» T0KHBI OTPaXaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYAaIOIIUXCSl PYKOBOJICTBOBATHCS COPMHUPOBAHHOW BHYTpPEHHEH
NO3UIMEH JIMYHOCTH, CHUCTEMOW LEHHOCTHBIX OpPUEHTALMH, MO3UTUBHBIX BHYTPEHHHX
yOeXKIeHN, COOTBETCTBYIOIIMX TPAIUIMOHHBIM IIEHHOCTSM POCCHICKOTO  OOIIECTBa,
pacuIMpeHe *XU3HEHHOTO ONbITa M OMNbITa JESITEIbHOCTH B IMPOLECCE pealu3allMd OCHOBHBIX
HaIpaBJICHUH BOCITUTATEIBHON JESITEIPHOCTH, B TOM YUCIIE B YACTH:

1) rpa:k1aHCKOro BOCIIMTAHUSA:

chOPMUPOBAHHOCTh TPAKIAHCKOM TMO3UIMK OOYy4aromlerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'O WIEHA POCCUICKOTO 00IIECTBA;

OCO3HAaHHE CBOMX KOHCTHTYIMOHHBIX IpaB M OO0S3aHHOCTEW, yBakKeHHWE 3aKOHA U
MPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOH JESTENLHOCTU MPH CO3/IaHUU YUYEOHBIX MMPOEKTOB,
penieHun yueOHbIX U MTO3HABATENbHBIX 3a]1a4, BHIITOJIHEHUH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh OMpPENENsITh COOCTBEHHYIO TMO3MIMI0O MO0 OTHOUICHHIO K SIBICHUSM
COBPEMEHHOM KU3HU U OOBSCHATH €€;

YyMEHHE VyYUTHIBaTh B CBOUX JICUCTBUAX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIIOJICH C Pa3HBIMU yOKIECHUSIMH, KYJIbTYPHBIMU IIEHHOCTSIMU U COIIMAIIbHBIM
MMOJI0KEHHUEM;

TOTOBHOCTh K COTPYIHHYECTBY B TIPOIIECCE COBMECTHOTO BBITIOJIHCHHS YUYEOHBIX,
[I03HABATEJIbHBIX M MCCIENOBATEIbCKUX 33J1a4, YBAXUTEIBHOTO OTHOIIEHUS K MHEHUIO
OTIIOHEHTOB MPHU 00CYX ACHUU CIIOPHBIX BOIPOCOB OMOIOTHYECKOTO CONECPKAHUS,

TOTOBHOCTbH K TYMAHUTAPHOM U BOJIOHTEPCKOU JIEATEIBLHOCTH;



2) MaTPHOTHYECKOT0 BOCIIUTAHUSI:

c(hOPMHUPOBAHHOCTh POCCUUCKON TPaKIAHCKON UIACHTHYHOCTHU, MATPUOTU3MA, YBAXKCHUS
K CBOEMY Hapojy, YyBCTBAa OTBETCTBEHHOCTH mepel PonuMHON, TOpAoCTH 3a CBOM Kpal, CBOIO
Ponuny, cBOi1 S3bIK M KYJIBTYPY, POLUIOE U HACTOSIIEE MHOIOHAIMOHAIILHOTO Hapoaa Poccuu;

LIECHHOCTHOE OTHOLIEHWE K MPUPOJAHOMY HACIEAUI0 U MaMITHUKAaM IPUPOJIBI,
JocTuKeHUsIM Poccuu B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPY/IE;

CIIOCOOHOCTh OILIGHHMBATh BKJIAJl POCCUHCKUX YYEHBIX B CTAaHOBIIGHHE U DPa3BUTHUE
OMOJIOrHH, TOHUMAHUSI 3HAYCHUSI OMOJIOTUH B TTO3HAHUU 3aKOHOB MPUPO/IbL, B ’KU3HU YEIOBEKA U
COBPEMEHHOT0 00I1IeCTBa;

uneiiHas  yOeKIEHHOCTh, TOTOBHOCTh K CIyXeHHI0 u 3amuTe (OredecTsa,
OTBETCTBEHHOCTH 32 €ro CyAb0y;

3) AyXOBHO-HPABCTBEHHOI0 BOCTIMTAHMSI:

OCO3HAHME AYXOBHBIX LIECHHOCTEN POCCUICKOT0O HAPO/1a;

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO ITOBECHHUS;

CIIOCOOHOCTH OIEHUBATh CUTYAIMIO W PUHUMATH OCO3HAHHBIC PEIICHHSI, OPUCHTHPYSICh
Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHUE JIMYHOTO BKJIa/Ia B IOCTPOCHUE YCTOMYMBOTO OYIyIIEro;

OTBETCTBEHHOE OTHOUIEHUE K CBOUM pOJUTENSIM, CO3/JaHMI0 CEMbUM HA OCHOBE
OCO3HAHHOTO MPUHATUS [IECHHOCTEH CEMEHHOMN U3HH B COOTBETCTBUU C TPAIULIMSIMH HAPOJIOB
Poccum;

4) 3¢TeTHYECKOr0 BOCIIMTAHHUS:

9CTECTUYCCKOC OTHOIICHUE K MUPY, BKIIIOYasd 3CTCTUKY 6I)ITa, HAay4YHOTO U TCXHUYCCKOT'O
TBOPYECTBA, CIIOPTA, TPY/1a, OOIIECTBEHHBIX OTHOLIECHHIA;

IIOHUMAaHHUEC OMOIIUOHAJIBHOT'O BO3II€I>'ICTBPI$[ JKUBOH Iprupoabl 1 eé IOECHHOCTH,

TOTOBHOCTh K CAMOBBIP@KCHUIO B PasHBIX BHJIAX HCKYCCTBA, CTPEMJIEHHE TPOSBIIATH
Ka4ecTBa TBOPYECKOM JTMUHOCTH;

5) pu3nyeckoro  BoCHHUTAHUs, (OPMHPOBAHMA  KYJbTYPbl  3I0pPOBbSI M
IMOLUMOHAIBLHOIO GJIArONOJIy4usi:

MMOHMMAaHUE W pealn3alus 3J0pOBOTo U 0e30macHoro o0pasa Ku3HU (310pOBOE MUTAHUE,
coOI0ZIeHre TUTUEHHYECKUX TMPaBUJI U HOPM, COAIaHCHPOBAHHBIN PEKUM 3aHITHH M OTIbIXA,
peryisipHass (u3uyecKkas aKTHUBHOCTh), OEpEeXHOro, OTBETCTBEHHOTO U KOMIIETEHTHOTO
OTHONICHUSI K COOCTBEHHOMY (PU3UYECKOMY H IICUXHUYECKOMY 3I0POBBIO;

IIOHUMAaHHWEC M[ICHHOCTU IPaBUJI HWHIAUBUAYAJIBHOIO0O W KOJIJICKTHUBHOI'O 0e30macHoOro
MOBE/ICHUS B CUTYAIIUAX, YTPOKAIOIIUX 3/I0POBBIO U KU3HU JIOJICH;

OCO3HaHUE IOCJIEJCTBUI U HENPUITHUS BPEIHBIX NMPUBBIUEK (YHOTPEOJEHUS aIKOTOJIA,
HapKOTHUKOB, KYpPEHHUS);

6) TPy10BOr0 BOCIIHTAHUSI:

TOTOBHOCTb K TPY/Y, OCO3HaHHE IIEHHOCTH MacCTEepPCTBa, TPy 0I00ue;

TOTOBHOCTb K  AKTUBHOW  JIEATEIBHOCTH  TEXHOJOTMYECKOW M COLMaJIbHOMN
HaIpaBJICHHOCTH, CIIOCOOHOCTD HHULUHUPOBATh, IJIAHUPOBATE U CAMOCTOATCIBHO BBINIOJIHATH
TaKyIo JIesITeIbHOCTb;

MHTEpEC K pa3audHbIM chepam mpodeccrnoHalbHON NesSTeIbHOCTH, YMEHUE COBEPIIATh
0CO3HAHHBII BEIOOP OyayIIel Tpodeccuu U peaarn30BbIBaTh COOCTBEHHbIE dKU3HEHHbIE [IIAHBI;

TOTOBHOCTh U CITIOCOOHOCTh K O0pa30BaHHIO U caMOOOPAa30BaHMIO HAa MPOTSHKEHUU BCel
KH3HU;



7) 3K0JIOrHYeCKOro BOCIIUTAHMS:

9KOJIOTHYECKH I1eTIecO00pa3HOe OTHOIICHUE K MPUPOJIE KaK HCTOYHUKY JKU3HU Ha 3emiie,
OCHOBE €€ CYIIECTBOBAHMS;

MOBBIIIICHUE YPOBHS ADKOJIOTMYECKOW KYIbTYPBI: MPHOOPETEHUE ONBITA TUIAHUPOBAHUS
MOCTYIIKOB M OIIEHKH UX BO3MOKHBIX MTOCJIEACTBUM JJIsI OKPY>KaIOIIEeH Cpelibl;

OCO3HaHUE TT100aTHHOT0 XapaKTepa SKOJOTHIECKUX POOJIeM U MMyTeH X PELICHUS;

CIOCOOHOCTh HCIIOJIh30BaTh MPHOOPETaeMbIC MPU U3YYCHUH OMOJIOTHH 3HAHHS U YMEHUS
IPH PEIICHUU TPOOTEM, CBS3aHHBIX C PANMOHAIBHBIM MPHUPOAOIOIBE30BaHNEM (COOII0ICHUE
MpaBWI TOBEACHUA B MPUPOJE, HAMPABICHHBIX HAa COXPAHEHHUE PABHOBECHUA B JKOCHUCTEMaX,
OXpaHy BUJOB, YKOCHCTEM, Orochepsl);

AKTUBHOE HENpPUATUE ACHCTBUH, MPUHOCALIMX Bpe OKpY)KAroLEed MPUPOAHON cpelne,
YMEHHE MPOTHO3UPOBATH HEOJIArONPUSATHBIC YKOJIOTHUECKHUE IMOCICIACTBUS MPEIITPHHIMACMBIX
JICUCTBUI U MPEIOTBPAILATh UX;

HaJU4YMe PA3BUTOrO SKOJOTUYECKOTO MBIIUICHUS, IKOJIOTHYECKON KyJIbTYphI, OIbITa
JIEATEIIbHOCTH  DKOJOTMYECKOM  HAIpPaBJICHHOCTH, YMEHHUS PYKOBOJCTBOBAaTbCA HMH B
[M03HABATEJIbHOM, KOMMYHUKAaTUBHOM M COLMAJIBbHOW ITPAKTHUKE, TOTOBHOCTHM K YYacTHIO B
MPAKTUYECKOU JIESITEILHOCTH IKOJOTMYECKOW HAPaBICHHOCTH;

8) HeHHOCTH HAYYHOTO MIO3HAHMSI:

c(OPMHPOBAHHOCTE MHPOBO33PEHHsI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3sBUTHsI HAyKM M OOLIECTBEHHOW IpPAaKTUKH, OCHOBAaHHOIO Ha JMaJlore KyJjbTyp,
CIOCOOCTBYIOILETO OCO3HAHUIO CBOET0 MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEPLICHCTBOBAHHE  SA3BIKOBOW M  YHUTATEIbCKOW  KYyJbTYphl KaK  CpelCTBa
B3aMMOJICHCTBUS MEXKY JIOAbMH U ITO3HAHUS MUPA;

[IOHMMaHHe crenupuKd OMOJIOTHU KaK HayKH, OCO3HaHHs €€ poiid B (OPMHUPOBAHUU
PalMOHATFHOTO HAYYHOTO MBIIUICHHS, CO3JAHUN LIEJIOCTHOTO MPEICTABICHHS 00 OKPYKAIOIIEM
MHUpe KaKk O €IUHCTBE IpUPOAbI, YelIOBeKa U oOIecTBa, B IO3HAHUU HPUPOAHBIX
3aKOHOMEPHOCTEH U pEIICHUH TPOOIIEM COXPaHEHHS MPUPOTHOTO PABHOBECHS;

yOeXIEHHOCTh B 3HAYMMOCTH OMOJIOTUH JUIsl COBPEMEHHON LIMBUIIM3ALMU: O0ecTIedeHus
HOBOT'O YpPOBHSI Pa3BUTHSl MEIULIMHBI, CO3JaHME MEPCIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
pewath pecypcHble MpoOIeMbl pa3BUTHsI YeIOBEUECTBA, TIOMCKA ITyTeH BbIX0J1a U3 II100AIBHBIX
HKOJIOTMUYECKUX MPOoOJIeM U oOecreueHus nepexoia K yCTOHYMBOMY Pa3BUTHIO, palliOHAILHOMY
UCIIOJIb30BaHUIO MPUPOIHBIX PeCypcoB U (OPMUPOBAHUIO HOBBIX CTAH/IAPTOB JKU3HHU;

3aMHTEPECOBAHHOCTh B MOJIYYEHUH OMOJOTHYECKUX 3HAHUI B IIEJIAX MOBBIILIEHUS 001Ien
KYJIbTYpbl, €CTECTBEHHO-HAyYHOM T'PaMOTHOCTH, KaK COCTaBHOW YacTH ()YyHKIIMOHAJIbHOU
rpaMOTHOCTH o0yuaronuxcs, GopMUPYEMOI NpU U3y4E€HUU OMOJIOTHH;

IIOHMMAaHHUE CYIIHOCTH METOJOB IO3HAHMS, MCIOJIb3YEMBIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BAaTh IIOJy4YyaeMble 3HAHUS Il aHajdu3a U OOBSCHEHUS SBIICHUUN
OKpY’KaIOIIeT0 MHUpa M HPOMCXOJAIIMX B HEM HM3MEHEHMH, yMeHHue JeslaTb 00OCHOBAHHBIE
3aKJIIOYEHHS HA OCHOBE HAay4HbIX ()aKTOB M MMEIOIIMXCS JaHHBIX C LEJIbI0 IOJyYeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJIOTUYECKUE 3HAHUS ISl PELICHUS
npo0JeM B peabHbIX KU3HEHHBIX CUTYallUsX;

OCO3HaHHE LIEHHOCTU HaYyYHOW JESATENbHOCTH, TOTOBHOCTb OCYLIECTBIIATH MPOEKTHYIO U
MCCIIEIOBATEIBCKYIO ACSITEIbHOCTh HHAUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh U CIIOCOOHOCTh K HEMPEPhIBHOMY OOpa3oBaHUI0 M CamMO0Opa3oOBaHUIO, K
AKTUBHOMY TIOJYYEHUIO HOBBIX 3HAHMM IO OHOJOTMHM B COOTBETCTBHM C >KU3HEHHBIMHU
MOTPEOHOCTSIMU.



METAIIPEAMETHBIE PE3YJIbTATBI

MeTtanpeameTHble pe3yibTaThl OCBOCHUsI yueOHOro mpenMera «buonorus» BKIIOYAIOT:
3HaYMMble Ui (OPMHPOBAHUS MHMPOBO33PEHHSI  OOYYAIOMIMXCS  MEKIUCHUIUTMHAPHBIC
(MeX1npeIMeTHbIE) OOIIeHAYYHbIE TTOHATHS, OTPAXKAIOIIKE [IEJIOCTHOCTh HAYYHOU KapTUHBI MUpa
U cnenu(uKy METOJ0B MO3HAHMSI, UCIIOIb3yEeMbIX B €CTECTBEHHBIX HayKax (BEIECTBO, YHEPIHUs,
SBJIEHUE, TPOIECC, CUCTEMa, HAyuHbIM (akT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIENIOBaHNe, HAONIONEeHUE, U3MEpEHHe, SKCIEPUMEHT M JPYTUX), YHHUBEpPCAJIbHBIC
yueOHble JeicTBUS (TMO3HABaTeIbHbIe, KOMMYHHKATHUBHBIC, PETYJISATUBHBIE), 00eCIeunBaOIIne
¢dopmupoBanre (YyHKIHMOHAIBHONW I'PAaMOTHOCTH M COLUAIBHOW KOMIETEHIMH O0YYaromuxcs,
CIIOCOOHOCTh oOy4aromuxcs HCII0JIb30BaTh OCBOCHHBIE MEXAUCIUIUIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHHMS W YHUBEpCAIbHbIE y4yeOHbIE JCUCTBUS B IO3HABATEIbHOH U
COIIMAJIbHOW MPAKTHKE.

MertamnpeaMeTHbIe pe3ysIbTaThl OCBOEGHHUS MPOrpaMMbl CPEJHEro o0Iero odpa3zoBaHuUs
JIOJIKHBI OTpaX<aTh:

OBgJiajieHNe YHUBEPCATIbHBIMHM Y4eOHBIMH O3HABATEIbHBIMHU 1CHCTBUSIMM:

1)0a30Bble JIOTHYeCKHUE JIeiiCTBUS:

CaMOCTOSITENIbHO (OPMYJIMPOBATh M aKTYaJIM3HpPOBATh MpOOJIEMY, paccMaTpuBaTh eé
BCECTOPOHHE;

UCIOJb30BaTh INPU OCBOEHUM 3HAHUM NpPUEMBI JIOTMYECKOTO MBILIUICHUS (aHalu3a,
CHHTE3a, CpaBHEHHSA, KIACCU(PHUKAIMH, OOOOIIEHHs), PpPACKPBIBATh CMBICT OHOJIOTHMYECKHX
HOHATHUH (BBIIENATh UX XapaKTepHbIE IPU3HAKHU, YCTAHABIUBATh CBSI3U C JPYTUMHU IOHIATHUIMH);

OINpeAeNATh LU JeATEIbHOCTH, 3ajaBasl MapaMeTpbl U KPUTEPUM HUX JOCTHXKEHUS,
COOTHOCHTD PE3YJbTaThl AE€ATEIBHOCTHU C IOCTABICHHBIMU LEJISIMU;

HCIOJIb30BaTh OMOJIOTMYECKUE TOHATHUS ISl OOBSICHEHHS (DAKTOB U SIBICHUN >KUBOU
HIPUPOIbI;

CTPOUTH JIOTUYECKUE PACCYXIEHUS (MHAYKTUBHBIE, NEAYKTUBHbIE, [0 AHAJIOTHH),
BBISIBJISATh 3aKOHOMEPHOCTH M NPOTHUBOPEUHUS B PACCMATPUBAEMbIX SIBJICHUAX, (OPMYIMPOBATH
BBIBOJIbI U 3aKJIFOUEHNUS;

IIPUMEHSTh CXEMHO-MOJIEIIbHBIE CPENCTBA Ul NPEACTABIEHUS CYIIECTBEHHBIX CBA3EH U
OTHOIIIEHUN B M3Y4YaeMbIX OMOJOTHYECKHX OOBEKTaxX, a TAK)Ke MPOTHBOPEUYMM PA3HOTO Poja,
BBISIBIICHHBIX B PA3JIMYHBIX HH(POPMALIMOHHBIX UCTOYHHUKAX;

pa3zpabarbiBaTh IJIaH peuieHus MpoOjemMbl C  Yy4€TOM aHajlu3a HMEIOLIUXCS
MaTepUaIbHBIX 1 HEMAaTEPUAIBHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JESTENbHOCTb, OLIEHWBATh COOTBETCTBHE PE3YJIbTATOB IIEJISM,
OLICHUBATh PUCKU MOCIEICTBUN ACSITEIbHOCTH;

KOOPJIMHUPOBAaTh W BBINOJHATH pPabOTy B YCJIOBHUSX pEallbHOTO, BUPTY&JIbHOTO U
KOMOWHUPOBAaHHOTO B3aUMOJCHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIIIJICHUE MPU PELLIEHUH )KU3HEHHBIX TPOOIIEM.

2) 6a3oBbIe HCCAeA0BaTEIbCKUE JIeliCTBHS:

BIIa/IETh HABBIKAMU Y4eOHO-HCCIIEI0BATENbCKON U MPOEKTHOW AESITeNbHOCTH, HABBIKAMH
pasperieHust mpooeM, CIIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSITEIILHOMY ITOMCKY METOJIOB
pellIeHus MPAKTUIECKHX 3a71a4, IPUMEHEHHUIO Pa3IMUYHbIX METOJIOB MMO3HAHUS;

HCIIOJIB30BATh PA3JIMYHBIC BHABI ACATCIIBHOCTHU IO IMOJTYYCHHIO HOBOT'O 3HAHHA, €TO
WHTEPIIPETAIIMU, TTPEOOPA30BAHUI0 U MPUMEHEHHIO B yUEOHBIX CHUTYyaIMsIX, B TOM YHWCIE MPU
CO3JaHun yqe6HBIX " COOMATIBHBIX ITPOCKTOB,

(hopMUPOBATh HAYYHBII TUI MBIIIJICHHS, BIAJAETh HAYYHON TEPMUHOIOTHEH, KITFOUEBBIMU
INOHATHUAMH U METOJJaMHU,

CTaBUTHh M (POPMYITUPOBATH COOCTBEHHBIC 33aJa4d B OOpa30BaTEIbHON AEATEIHLHOCTH U
KU3HCHHBIX CUTYallUAX;



BBISIBJSITh  TIPUYMHHO-CJICJICTBEHHBIC CBSI3M W aKTyaJlU3UpOBATh 3a/ady, BBIABHUIATh
TUIIOTE3y €€ PEIICHMs, HaXOOUTb apryMEHTHl Ul JI0KAa3aTelIbCTBA CBOUX YTBEPXKICHMI,
3a/1aBaTh MapaMETPhl U KPUTCPHH PEIICHHS;

AHAJIM3UPOBATL TIIOJYUCHHBIC B XOJA€ PCHICHUA 3adadyu pPE3YyJbTaThl, KPUTHYCCKU
OLICHUBATh UX JIOCTOBEPHOCTD, IIPOrHO3UPOBATH H3MEHEHUE B HOBBIX YCIOBHUSX;

AaBaTb OLCHKY HOBBIM CUTYyallUAM, OLICHHUBATb HpHO6peTéHHLIﬁ OIIBIT,

OCYIIECTBIIATH II€JICHANPABICHHBIA MMOUCK MEPEHOCA CPEICTB M CIIOCOOOB JCHCTBUS B
po(heCCHOHATTLHYIO CPEey;

yMETh TEPEHOCHUTh 3HAHUS B [O3HABATCIbHYIO M  IPAKTHYECKYI0  00IacTH
KUBHCACATCIIBHOCTH,

YMETh HHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1aCcTeH;

BbBLIBUI'aTb HOBLIC HJCH, NpCjiaraTb OPUTHHAJIBLHBIC IMOAXOJAbl W PCHICHUA, CTABHUTH
npoOJIeMbl ¥ 337124, JIOMYCKAOIIHE ATbTePHATHBHBIC PEIICHHSI.

3) pabora ¢ unopmanmeii:

OPHEHTUPOBATHCS B PA3IMYHBIX MCTOYHHKAX MH(opManuu (Tekcre yueOHOro mocodwus,
HAYYHO-TIONYJISIPHOW JIUTEpaType, OMOJOTHUECKUX CIOBapsSX U CIPABOYHHKAX, KOMITBIOTEPHBIX
0a3ax naHHBIX, B VIHTepHeTE), aHATU3UPOBaTh HH(POPMALHUIO PA3TUYHBIX BHIOB U (OpM
NPE/ICTAaBICHUS, KPUTUYCCKU OLICHUBATh €€ IOCTOBEPHOCTh M HEPOTHBOPEYHBOCTH;

(dbopMyaHpOBaTh 3ampOChl M MPUMEHSTH pa3IMYHBIE METOABI IMPH TOUCKE U OTOOpe
Ouosornyeckoi nHMGopMaIu, HeOOXOIUMOM JIJISl BHITIOJHEHUST yUeOHBIX 3a/1a4;

NpUOOpETaTh OMBIT UCIOJIB30BaHUS MHPOPMALMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHH,
COBEPILECHCTBOBATh KYJIbTYPY aKTHBHOT'O MCITOJIb30BAHUS PA3JIUYHBIX TTIOUCKOBBIX CHCTEM;

CaMOCTOSITENIHO BBIOMPATh ONTHMAJBHYIO (OPMY TIPEACTaBICHUS OWOIOTHYECKOM
uH(popMaiuu (cxemsl, TpaduKH, JHarpaMMbl, TAOIHIIbI, PUCYHKH U IPYroe);

HCIIOJIb30BAaTh HAy4YHBIM $3bIK B KaueCTBE CpPEJACTBA NpuU paboTe ¢ OMOJOTHYECKOM
uHpOpMaLUE: TPUMEHITh XUMHUYECKHE, (DU3MYECKHEe M MaTeMAaTUYEeCKUE 3HAKH U CHUMBOJIBI,
dopmynbl, abOpeBHaTypy, HOMEHKIATYpYy, HCIIOJIB30BaTh W TMPEOOpPa3OBBIBATH 3HAKOBO-
CHUMBOJIMYECKUE CPEJICTBA HATJISTHOCTH;

BJIQJIETh HAaBBIKAMH pPACIIO3HABaHHWS W 3alIUTHl WHPOpManuu, HHOOPMAIIMOHHON
0€3011aCHOCTH JTUYHOCTH.

OB1ajieHNe YHUBEPCATLHBIMH KOMMYHHKATHBHBIMH J€iiCTBHSIMH:

1)o6menue:

OCYILIECTBIISATh KOMMYHHUKAIIMU BO BCeX cepax JKM3HU, aKTUBHO Y4aCTBOBATh B TUAJIOTe
WM JINCKYCCHH TIO CYIIECTBY 0OCYXTaeMoil TeMbl (YMCHHE 3a/1aBaTh BOIMPOCHI, BBICKA3bIBAThH
CY)KICHHMS OTHOCHTEIIBHO BBINIOJIHEHUS TMpPEIIaraeMoil 3ajaud, Y4YUTHIBaTh WHTEPECHl U
COTJIACOBAHHOCTD MO3ULUHI APYTUX YYACTHUKOB JUAJIOTa WIH JUCKYCCHH);

pacro3HaBaTh HeBepOalbHbIC CpPEICTBA OOIICHHS, MOHMMATh 3HAYCHHE COLUATBHBIX
3HAKOB, NPCANOCBIIIOK BOSHUKHOBCHHA KOHq)J'II/IKTHI)IX CHTyaHHﬁ, YMETh CMATYATDb KOH(l)J'H/IKTI)I u
BECTH MIEPETOBOPBL;

BJIAZACTh Pa3JIMYHBIMHA cnocobamu O6HIGHI/I$[ n B3aPIMOI[eI>iCTBHfI, IIOHUMAaTb HaMCPCHHA
JPYTUX JIOJICH, MPOSIBIATh YBAXKHUTEILHOE OTHOIICHUE K COOCCEHUKY U B KOPPEKTHOH (opme
(OpMyITHPOBATH CBOM BO3PAYKCHHUSI;

Pa3BEPHYTO M JIOTMYHO HM3JIAraTh CBOK TOYKY 3PCHHUS C HCIIOIb30BAHHUEM SI3BIKOBBIX
CPEZICTB.

2)COBMeCTHAasI 1eITEIbHOCTD:

MOHUMATh U HMCIIONB30BaTh MPEUMYIIECTBA KOMAaHAHON U MHIUBUAYaIbHON pabOTHI MPH
pelieHnn OMOI0rHYecKol MpoodeMbl, 000CHOBBIBATh HEOOXOAMMOCTh MPUMEHEHUS TPYMIIOBBIX
(dbopM B3aMOAEUCTBUS MPH PEeLLICHUH yueOHOM 3a1auu;



BBIOMpATh TEMAaTUKY M METOJbl COBMECTHBIX NEUCTBUN C YYETOM OOIIMX MHTEPECOB U
BO3MOXXHOCTEN Ka)J0r0 WIeHa KOJUIEKTHBA;

MIPUHUMATh LM COBMECTHOW JI€ATEIbHOCTH, OpPraHU30BBIBATH M KOOPAUHUPOBATh
JIEUCTBUA IO €€ JOCTUIKEHHIO: COCTAaBJIATH IUIAH JEHUCTBUHM, PACHPENCIATh POIU C YYETOM
MHEHHUH Y4aCTHUKOB, 00CYKJaTh pe3yIbTaTbl COBMECTHOM paboThI;

OIICHUBATh KA4eCTBO CBOETO BKJIAJIa U KAXKIOTO YYaCTHUKA KOMAH/IbI B OOIIUN PE3yJIbTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

npejjaraTb HOBBIE MPOEKTHI, OLIEHUBATh MJEHU C MO3ULHUH HOBU3HBI, OPUTHHAIBHOCTH,
MPaKTUYECKOW 3HAYUMOCTH;

OCYILECTBJIATh MO3UTHUBHOE CTPATErMYECKOE IIOBEACHUE B PAa3JIMYHBIX CUTyalHUsX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaKEHHE, ObITH MHUIIMATUBHBIM.

OgyajeHne yHHBEPCAJIbLHBIMHU PeryIsTHBHBIMH JCHCTBUSAMH:

1)camoopranusanus:

UCIOJb30BaTh OMOJIOTMYECKUE 3HAHUS Ul BBIABICHUS MHpPOOJEM M UX peIleHUs B
KU3HEHHBIX M YUEOHBIX CUTYaIHsIX;

BbIOMPATh HA OCHOBE OMOJIOTMYECKUX 3HAHUH 1IeJIEBbIE U CMBICJIOBBIC YCTAHOBKU B CBOUX
JEMCTBUSIX M IOCTYIIKax II0 OTHOLICHHIO K >KMBOM IIPUPOJE, CBOEMY 3JI0OPOBBIO U 30POBBIO
OKpPYXKalOLIMX;

CaMOCTOSITEJIbHO OCYILIECTBIISITh [103HABATEIbHYIO JESATEIbHOCTD, BBIBISATH MPOOJIEMBI,
CTaBUTh U (OPMYJIHPOBAaTH COOCTBEHHBIE 33/Ja4d B 0Opa30BATENBbHOM JEATEIBHOCTH U
JKU3HEHHBIX CUTYyalUsX;

CaMOCTOSITENIHO COCTABJIATh IUIAH PELIEHUsI TPOOJIEMBbl ¢ YU4ETOM UMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEN U IIPEIIOUYTEHUM;

JlaBaTh OLIEHKY HOBBIM CUTYaLUsM;

paciupsaTh paMKH1 y4eOHOTro NpeAMETa Ha OCHOBE JIMYHBIX MPEANIOYTEHUN;

JieN1aTh OCO3HAHHBIN BBIOOD, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTD 3a PELICHHUE;

OLICHUBATh IPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (POPMHUPOBAHUIO M MPOSBICHUIO ILIMPOKOW HPYIUIMM B pPa3HbIX
o0JacTsx 3HaHUH, IOCTOSIHHO MOBBIIIATh CBOM 00pa30BaTEIbHBINA U KYJIbTYpPHBIH YPOBEHb.

2)CaMOKOHTPOJIb:

J1aBaTh OLIEHKY HOBBIM CHUTyallUsIM, BHOCUTb KOPPEKTHUBBHI B AESATEIbHOCTb, OLICHUBATh
COOTBETCTBUE PE3YJIbTATOB LEIISIM;

BIIa/IETh HABBIKAMU MO3HABATENHHOM pe(IeKCUN KaK OCO3HAHMS COBEPILIAEMBIX IEHCTBUN
N MBICIIUTCIIBHBIX MPOLECCOB, UX PC3YJIbTATOB U OCHOBaHHﬁ, HUCIIOJB30BATh HpI/IéMI)I pe(bJ'IeKCI/II/I
JUTSL OIIEHKU CUTYalliH, BBIOOpa BEPHOTO PEIICHHUS,

YMETH OUCHUBATH PUCKU N CBOCBPEMCHHO IMPUHUMATDL PCHICHUSA 110 UX CHUKCHUIO,

MIPUHUMATh MOTUBBI U apTyMEHTHI IPYTUX MPU aHATU3€E PE3YJIbTAaTOB ACSITEIbHOCTH;

3)npunsaTHe ce0 M APYrHUX:

IIPpUHHUMATh C€6$I, IIOHUMas CBOHU HEAOCTATKU U JOCTOMHCTBA,

IIPUHUMATh MOTHMBBI U apIYMEHTHI IPYTMX IIPHU aHAIN3€E PE3yJIbTaTOB ACATEIbHOCTH;
MpU3HABaTh CBOE MPABO U MPABO APYTUX HA OMIUOKU;

pa3BUBaTh CIIOCOOHOCTh IOHUMATh MUP C MO3UIMH JAPYTroro YeJIOBeKa.

HNPEIMETHBIE PE3YJIbTATbBI

[IpenmetHsie pe3ynbTaThl ocBoeHus porpammbl COO o 6uonoruu Ha 6a30BOM ypOBHE
BKJIIOYAIOT crienupuyeckue g yueOHoro npeamera «buonorusy HaydHble 3HaHUSA, YMEHHUS U
CIIOCOOBI JeUCcTBUI o OCBOEHHUIO, UHTEPIIPETALAN
U IpeoOpaz0BaHuUIO 3HAHUN, BUJIBI JESTEIBHOCTH 110 TIOJYyUYEHUIO0 HOBOTO 3HAHUS U IPUMEHEHUIO



3HAaHUI B PA3JIMYHBIX YUYEOHBIX CUTYaIlUsiX, a TaKXKe B PEaJbHBIX JKU3HEHHBIX CUTYaIUsX,
CBSI3aHHBIX C Owojorueil. B mporpamme mpenMeTHbie pe3ylbTaThl MPEICTaBICHBI IO TOJaM
00y4eHwusl.

IIpenmerHble pe3ynbTaThl OCBOEGHUs yuyeOHoro npeamera «buonorus» ¢ 10 knacce
JIOJIKHBI OTPAXKATh:

Cc(OPMHPOBAHHOCTh 3HAHUH O MECTE U POJM OMOJOrMM B CHCTEME HAy4YHOI'O 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHHHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHBI MHpa U
HaY4YHOI'O MHUPOBO33PEHUS, O BKJIA/I€ POCCUICKUX U 3apyOekKHbIX YUEHBIX-ONOJIOTOB B pa3BUTHE
O6uonoruu, pyHKIIMOHAIBHOM IPaMOTHOCTH YEJIOBEKa JUI PEeLICHUS KU3HEHHBIX 3a/1a4;

YMEHHE PACKPBIBATh COJIEpKaHUE OMOJOrMUECKUX TEPMUHOB M MOHATHH: )KU3Hb, KJIETKA,
opranusM, Merabonu3M (0OOMEH BEImIECTB H  MPEBpAIICHHWE DHEPruu), TOMEOocTa3
(camoperynsuusi), ypOBHEBas  OpraHu3alMs  KHUBBIX  CHUCTEM, CaMOBOCIPOHM3BEAECHUE
(penpoayKuus), HacJI€CTBEHHOCTh, U3MEHYUBOCTD, POCT U PA3BUTHE;

yYMEHHE H3JlaraTh OMOJIOTMYECKHE TEOpUM (KJIETOYHAs, XPOMOCOMHAs, MyTal[MOHHas,
[EHTpallbHAs J0rMa MOJIEKYJsApHOH Omonoruun), 3akoHsl (I'. Mengens, T.Moprana, H.
W. BaBuinosa) u ydeHus (0 LIEHTPpax MHOT000Opa3us U MPOUCXOKICHUS KyJIbTypHbIX pacTeHuil H.
U. BaBuiosa), onpeneisTh FpaHULbl UX TPUMEHUMOCTH K JKUBBIM CHCTEMaM;

YMEHHUE BJIQJIETh METOAAMU HAY4YHOI'O MO3HAHUsS B OMOJOIMM: HAOJIOJCHUE U OIMCAaHUE
JKUBBIX CHUCTEM, IIPOLIECCOB U SBJICHMM, OpraHu3anus M MPOBEIEHUE OHOJIOTHYECKOrO
9KCHEPUMEHTA, BBIIBM)KEHUE THUIIOTE3bl, BBIIBICHUE 3aBUCHUMOCTH MEXIy MCCIEeTyEeMbIMU
BEJIMYMHAMHU, OOBSICHEHHE IOJYYEHHBIX pEe3yJbTaTOB, HCIIOJIb30BAHHBIX HAyUYHBIX MOHSATHUH,
TEOPHi U 3aKOHOB, YMEHHE JIeIaTh BbIBOJIbI HA OCHOBAHUHM IIOJYUYEHHBIX PE3YJIbTAaTOB;

YMEHHUE BBLICIATh CYILIECTBEHHbIE NPU3HAKU BHUPYCOB, KJIETOK MPOKAPHOT U DYKapHUOT,
OJTHOKJIETOYHBIX U MHOTOKJIETOUHBIX OPTaHU3MOB, OCOOEHHOCTHU MPOLIECCOB: OOMEHa BEIECTB U
NPEBpAIlCHUs] SHEPTUU B KIETKE, (POTOCHHTE3a, MIACTUYECKOTO M HHEPreTUYECKOTO OOMEHa,
XEMOCHHTE3a, MUTO03a, Mei03a, OIIOJIOTBOPEHUs, Pa3MHOXKEHUS, UHIUBUAYAIBHOTO Pa3BUTHA
opranu3ma (OHTOTEHE3);

yYMEHUE NMPUMEHSATh M0JIy4YeHHbIE 3HaHUS JUIsl O0ObSICHEHUS! OMOJIOIMUYECKUX MPOLIECCOB U
ABJICHUH, 1151 IPUHATUS MPAKTUUECKUX PELIECHUI B MOBCEHEBHOM KU3HHU C LENbI0 00ecieueHust
0€30IIaCHOCTH CBOETO 3[I0POBbS U 3/I0pPOBbSl OKPYXAIOIIUX JIIOJIEH, COOMIONEHUS HOPM
rPaMOTHOTO TOBEACHMS B OKpYyXKarolled MNPUPOAHON cpele, MOHMMaHHE HeoOXOIUMOCTU
UCIOJIb30BAaHUS JIOCTHKEHUH COBPEMEHHOW OMOJIOTMU M OMOTEXHOJIOTHI JUIsl palMoOHAIBLHOTO
MPUPOIONOIB30BaAHUS;

YMEHHUE pelIaTh »JIEMEHTapHble TIeHETUYEeCKHe 3aJauyd Ha MOHO- W JAUTHOpHIHOE
CKpeIllMBaHUE, CIEIUIEHHOE HACJIEeI0BaHUE, COCTABIATh CXEMbl MOHOTUOPUIHOTO CKPEIUBAHUS
JUISl TIpEICKa3aHusl HacleA0BaHUs IPU3HAKOB Y OPraHU3MOB;

YMEHHE BBINOJIHATH JA0OPAaTOPHbIE U MpPaKTUYECKUE pabOThl, COOJII0IaTh MpaBuiIa MpH
paboTe ¢ yueOHbIM U 1a00paTOPHBIM 000y I0BaHUEM;

yMEHHE KPUTHYECKH OLEHUBAThb U UHTEPIPETUPOBATh HMH(GOPMALMIO OHOJIOTHYECKOIO
COJIepKaHUs, BKJIIOYAOLIYIO IICEBIOHAYYHbIE 3HAHMSA W3 Pa3lIMYHBIX HCTOYHHMKOB (CpeacTBa
MaccoBOM MH(pOpMaluY, Hay4YHO-TIONMYJIIPHbIE MaTepUabl), STUUECKHUE aCIIEKThl COBPEMEHHBIX
UCCIIEIOBaHUN B OMOJIOTUH, MEAULIMHE, OMOTEXHOJIOTUH;

yMEHHE CO37aBaTh COOCTBEHHBIC THCBMEHHBIE M YCTHBIE COOOImeHus, 00001Ias
Ouonornyeckyro HMHGOpPMAlMI0O M3 HECKOJIBKMX HCTOYHHMKOB, TIPAaMOTHO HCHOJIb30BaTh
MOHSTUMHBIN anmnapaT OUOJIOTHH.

[IpenMeTrHble pe3ynbTaThl OCBOeHUs yueOHoro mnpenmera «buonorus» ¢ 11 knacce
JOJIKHBI OTPaXKaTh:

c(OpMUPOBAHHOCTh 3HAHUW O MECTE W pOJIM OMOJIOTHH B CUCTEME HAyYHOrO 3HAHUS
€CTECTBEHHBIX HayK, B (D)OPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHBI MHpa U



Hay4YHOI'O0 MHUPOBO33PEHUS, O BKJIA/I€ POCCUICKUX U 3apyOekKHbIX YUEHBIX-OUOJIOTOB B pa3BUTHE
O6uonoruu, pyHKIIMOHAIBHOM IPaMOTHOCTH YeJIOBeKa [l PELIeHUs KU3HEHHBIX 3a/1a4;

YMEHUE DPACKpBIBATh COJECpkKAHWE OMOJIOTMYECKMX TEPMUHOB W IOHATUI: BUJ,
HOMyJIAMs,  TeHO(OHI,  JBONIONMS,  JBWKYyIIME  CHIbl  ((aKTOphl)  DBOJIOIMH,
IPUCIOCOOJIEHHOCTh OPraHU3MOB, BHMJI000pa30BaHUE, SKOJIOIMYEcKHe (DaKTOpbl, IKOCUCTEMA,
IPOAYLEHThl, KOHCYMEHTbI, pEAYLEHThl, LEeNu MUTAHUSA, OKOJIOTMYECKas MUpaMuJa,
O6uoreoreHo3, onocdepa;

yMeHuEe wu3jaratb Ouojormueckue Teopun (3BoironmoHHas teopuss Y. JlapBuHna,
CHUHTETHYECKasi TEOPHUs HBOJIOLMM), 3aKOHBI M 3aKOHOMEPHOCTH (3apobliieBoro cxozacrsa K.
M. bapa, yepenoBanus INaBHbIX HamnpasieHUi u nytei sBomonuu A. H. CeBepuosa, yueHus o
6uochepe B. . BepHaackoro), onpenensTe rpaHULbl UX IPUMEHUMOCTH K KUBBIM CHCTEMaM;

YMEHHUE BIJIQJIETh METOAAMU HAYYHOTO MO3HAHUS B OMOJIOTMH: HAOIIOJCHUE M OIHCAHUE
KHUBBIX CHCTEM, IPOLIECCOB M SBJIECHUH, OpraHu3alys M I[POBEJCHHE OUOJIOIMYECKOro
OKCIIEPUMEHTA, BBIIBM)KEHUE TIMIIOTE3bl, BBISIBICHHUE 3aBUCUMOCTH MEXAY HCCIENyEMbIMU
BEJIMYMHAMH, OOBSCHEHHE IOJIyYEHHBIX DPE3yJIbTaTOB, MCIIOJIB30BAaHHBIX HAY4YHBIX MOHATHH,
TEOpUI U 3aKOHOB, YMEHHE JIEJIaTh BbIBOJIbI HA OCHOBAHUH IIOJyUYEHHBIX PE3YJIbTATOB;

YMEHUE BBIJICJATh CYLIECTBEHHbIE IPHU3HAKM CTPOEHUS OMOJIOTMYECKUX OOBEKTOB!
BUJIOB, TOMYJISILIUNA, NMPOIYLIEHTOB, KOHCYMEHTOB, PENYLIEHTOB, OMOT€OII€HO30B U 3KOCHUCTEM,
O0COOEHHOCTH  TPOLIECCOB:  HACIEACTBEHHOM  M3MEHUYMBOCTH, €CTECTBEHHOIO  OTOOpa,
BUI000pa30BaHus, MPUCIIOCOOIEHHOCTH OPTaHU3MOB, JCHCTBHS 3KOJIOTMYECKHX (PaKTOPOB Ha
OpraHM3MBl, [IEPEHOCA BEIIECTB U MIOTOKA YHEPIUU B SKOCHCTEMAX, AHTPOIIOIC€HHBIX W3MEHEHUN
B DKOCHCTEMax CBOEH MECTHOCTHM, KpPYyroBOpOTa BELIECTB U OMOr€OXMMMUYECKHUX LIMKIOB B
ouocdepe;

YMEHHUE NPUMEHSATH [OJIyYEHHbIE 3HAHUSI JUIsl OOBSCHEHUS! OMOJIOTMYECKUX MTPOLIECCOB U
SIBJICHUH, JIS1 IPUHATHS NPAKTUYECKUX PEIICHUH B IIOBCEIHEBHON KHU3HHU C 1I€JIbI0 00eCTIeUeHUs
0€30MaCHOCTH CBOEr0 3JI0POBbS U 3JJ0POBbSl OKPYXKAIOIIUX JIIOJEH, COOJIIOIEHUS HOpM
IPaMOTHOTO IMOBEJEHHUs B OKpYXawlleil NpUpoaHOH cpene, MOHMMaHUE HEOOXOAMMOCTHU
MCIIOJIb30BaHUs JOCTUKEHUU COBPEMEHHOM ouonoruu Ui paloHaIbHOIO
IIPUPOIONOJIB30BAHUS;

yYMEHHE pelaTh AJIEMEHTapHble OMOJOTMYECKHE 3a7aud, COCTaBISATh CXEMbl IepeHoca
BEIIIECTB M SHEPIUU B SKOCUCTEMaxX (LIeTH MUTaHus);

YMEHHE BBIOJIHATH JTAOOPATOpHbIE U MpaKTUYECKUue paboThl, COONI0IAaTh MpaBuia MpH
paboTe ¢ yueOHbBIM U 1a00opaTOpHBIM 000pYI0BaHUEM;

YMEHHE KPUTHYECKH OLEHUBAThb U WHTEPIPETUPOBATh HMH(GOPMALHIO OHOJIOTHYECKOIO
COJIepKaHUs, BKJIIOYAOLIYIO IICEBIOHAYYHbIE 3HAHMSA W3 Pa3lIMYHBIX HCTOYHHMKOB (CpeacTBa
MaccoBOM HMH(pOpMallMK, HAYYHO-TIOMYJISIPHBIE MaTepHallbl), paccMaTpuBaTh TIJI00aIbHBIE
HKOJIOTHUECKUE MPOOJIEMbI COBPEMEHHOCTH, (DOPMUPOBAThH 1O OTHOILIEHHIO K HUM COOCTBEHHYIO
MO3UIHIO;

YMEHHE CO03/1aBaTh COOCTBEHHbIE IHCBMEHHbIE M YCTHBIE COOOLIeHHs, 00001m1as
OMOJOrMYecKyt0 HMH(POpPMAIMI0 U3 HECKOJBKMX MCTOYHHMKOB, TI'PaMOTHO HCIOJIb30BaTh
HNOHATUIHBIN annapaT OMOJIOTHH.



3. TEMATUYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne HaumeHoBaHue pa3/iesioB U TeM KoJsnyecTBO 4acoB dueKkTpoHHbIe (LM pPOBbLIE)
n/m NMPOrpaMmblI Bcero KoHTpoJibHbIE IIpakTuyeckue o0pa3oBaTejibHbIE PeCypPChl
padoThbI padoThbI
1 Buonorus kak Hayka 2 0.5 bubmmoreka [IOK
https://m.edsoo.ru/7f41¢292
2 JKuBble cucTeMBbl U X OpraHu3aLus 1 bubmmoreka [IOK
https://m.edsoo.ru/7f41¢292
3 XUMHYECKUH COCTaB U CTPOSHHE KIETKH | 8 1 bubnmnorexka HOK
https://m.edsoo.ru/7f41¢292
4 KusHenesaTeIbHOCTh KICTKU 6 bubnnoreka IIOK
https://m.edsoo.ru/7f41¢292
5 PasmHOXeHHe U UHANBUIYAIbHOE 5 1 bu6nunoreka [IOK
pa3BUTHE OPraHU3MOB https://m.edso0.ru/7f41c292
6 HaciencrBeHHOCTS U U3MEHYHUBOCTH 8 15 bu6nmoreka [IOK
OpPraHu3MOB https://m.edsoo.ru/7f41¢c292
7 Cenekuust opranu3MoB. OCHOBBI 3 bu6nmoreka [IOK
OMOTEXHOJIOTHH https://m.edso00.ru/7f41¢292
8 Pe3epBHOE Bpems 1 bubnuoreka [JOK
https://m.edso00.ru/7f41¢292
OBHIEE KOJIMYECTBO YACOB I10 34 4

[TPOT'PAMME
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11 KJIACC

Ne HaumeHoBaHue pa3/iesioB U TeM KoJsinyecTBO 4acoB JuaexkTpoHHbIe (HU(POBHIE)
n/m NPOrpamMMblI Bcero KouTpoabHbIie IMpakTHyeckue o0pa3oBaTe/IbHbIEe PecypChl
padoThbI padoThbI
1 DBOIIOLMOHHAS OHOJIOTHUS 9 1 bubmmorexa I{OK https://m.edsoo.ru/7f41cc74
2 Bo3HnukHOBEHHE ¥ pa3BUTHE KU3HH | 9 0.5 bubmmoreka I{OK https://m.edsoo.ru/7f41cc74
Ha 3emie
3 OpraHu3Mbl M OKpysKarolias cpega | 5 1 bubmmoreka I{OK https://m.edsoo.ru/7f41cc74
4 Coo0111ecTBa ¥ 3KOJI0THUECKUE 9 bubmuoreka IIOK https://m.edsoo.ru/7f41cc74
CHCTEMBI
5 PesepBHOE Bpems 2 bubmmoreka 1{OK https://m.edsoo.ru/7f41cc74
OBHIEE KOJIMYECTBO YACOB I10 34 2.5

I[TPOTPAMME
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