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COJEP)KAHUE OBYYEHMUSA 10

KJIACC

Tema 1. buosorus kak Hayka.

buonorus xak Hayka. CBsi3b OMOJIOTUM C OOIECTBEHHBIMU, TEXHUYECKUMHU U APYTUMU
€CTCCTBCHHBIMU HayKaMH, (QHIOCO(HEH, ITUKOH, ICTETUKOW W TpaBoM. Ponb Ouonoruu B
(hopMHUpPOBaHHH COBPEMEHHOUM HaydHOU KapTUHBI Mupa. CucTemMa OMOJIOTHYECKUX HaYK.

MeTopl IO3HAHUS KUBOW MPUPO/IbI (HAOTIOACHUE, SKCIIEPUMEHT, ONTUCAHUE, U3MEPEHHE,
KJaccu(uKaIys, MOICITUPOBAHNE, CTATHCTUYECKasi 00pabOTKa JaHHBIX).

Jdemoncrpanuu:

[Moptpetsr: U. lapBun, I'. Mennens, H. K. Koasnos, [x. Yorcon u ®@. Kpuk. Tabnuist u

cxembl: «MeToIpl TO3HAHUS KUBOU MPUPOIBI.

JlabopaTopHble H IPAKTHYECKUE PA0OThI:

[IpakTnueckass padora Ne 1. «lcnonb3oBaHue pa3aMYHBIX METOJIOB MpPH H3YYEHUU
OHOJIOTUYECKUX 0OBEKTOBY.

Tema 2. ’KuBble cucTeMbl H HX OPTraHU3AIMS.

XKusble cucrembl (OMOCHCTEMbI) Kak MpeAMET u3ydeHus Ouonoruu. OTauune KUBBIX
CUCTEM OT HEOPraHUYECKOU MPUPOJIBI.

CpoiicTBa OmocucteM W WX pa3HooOpa3uWe. YPOBHH OpraHU3alMH OHOCHCTEM:
MOJICKYJISIPHBIMA,  KJIETOYHBIM, TKAHEBbIA, OPraHU3MEHHBIH, MOMYJSIIUOHHO-  BHJIOBOW,
AKOCHUCTEMHBIN (OMOTCOIIEHOTUYECKHM ), OMOC(EPHBIH.

JdemoncTpanuu:

Tabmuib! u cxembl: « OCHOBHBIE PU3HAKH KU3HW», «YPOBHU OPraHU3AIUH KHUBOM
MIPUPOJIBI».

Ob6opynoBanue: Moaenb Mostekyibl JTHK.

Tema 3. XuMHUYeCKHH COCTAB M CTPOEHNE KJIETKH.

XUMHYECKUH  COCTaB  KIETKH.  XHMHYECKHE  DJIEMEHTBI:  MAaKpO3JEMEHTHI,
MHKpPO3J€MEHThI. Bosia 1 MuHepanbHbI€ BEILIECTBA.

@yHKIMK BOJbI M MHUHEpaJIbHBIX BelECTB B KieTke. [loaaepikaHne OCMOTHYECKOTO
OanaHca.

benku. CocraB u crpoenue 6enkoB. AMUHOKHCIOTH — MOHOMEpHI OenkoB. Hesamennmblie
U 3aMEHHUMbIE AMHHOKHCIOTHl. AMMHOKUCIOTHBIM COCTaB. YPOBHH CTPYKTYPHI OEIKOBOM
MOJIEKYNbl (TIepBHYHAs, BTOpUYHAs, TPETHYHAs W YETBEPTUYHAS CTPYKTypa). XUMHUYECKHE
cBoiicTBa OenkoB. buonorndeckue GyHKIMN OEIKOB.



®depmeHTHl — Ouosornueckue KatanuzaTopbl. CTpoeHue ¢epMeHTa: aKTUBHBIA ICHTD,
cyocrpatnas  crnenuduuHocte.  Kodepmentsl. Burtamunbl.  Otnuuns — QepMeHTOB  OT
HEOPraHUYECKUX KaTalu3aTopOB.

YraeBoipl: MOHOCaXapusl (TIII0K03a, pubo3a 1 1e30KCHpud03a), aucaxapuibl (caxaposa,
JIaKTO3a) W ToJMcaxapuibl (Kpaxmai, TJIMKOTEH, IeJUIiio3a). buonorudeckue ¢GyHKIUU
YTJIEBOJIOB.

Jlumuapl:  TpUraMuepuasl, QGochomunuasl, crepouabl. [uapodmibHO- THAPOGOOHBIE
cBoiicTBa. buonornueckue pyHkuuu aunuaoB. CpaBHEHUE YIJIEBOJOB, OEJIKOB U JIMIHUIOB Kak
HCTOYHUKOB PHEPIUH.

Hyxnennossie kucnotsl: JIHK n PHK. Hykieotnasl — MOHOMEpPBI HYKJIIEMHOBBIX KHCJOT.
Crpoenne u ¢ynkiun JHK. Crpoenne u ¢ynkuum PHK. Buasr PHK. AT®: crpoenue u
(GyHKIMH.

[uronorusa — Hayka o kiuerke. KierouHas teopuss — nmpumep B3aMMOJCUCTBUS HJEH H
(akTOB B HAYYHOM MMO3HAHUU. MeTO/1bl U3Y4YEHHUS KIETKH.

Knetka kak nenocrHas xuBas cuctema. OO1ue nNpu3Hakyu KIETOK: 3aMKHYyTash Hapy)KHast
MeMOpaHa, moJiekyiasl JIHK kak renernueckuii anmapar, cucTemMa CuHTe3a Oenka.

Tunel KIeTOK: JyKapuoTHYecKas M IpokapuoThueckas. (OCOOEHHOCTH CTPOEHUs
npokapuoTrueckoil kinetku. Kinerounas crenka Oakrepuil. CTpoeHue 3yKapuoTHUECKON KIIETKU.
OCHOBHBIE OTINYHUS PACTUTEIHHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYphl KJIETOK — KJIETOYHasl CTEHKa, TIIMKOKAIHUKC, UX (YHKIUH.
[Inazmatnueckass memOpana, e€ cBoiictBa W (QyHkuuu. lluTomnmazma u e€ oOpraHoujbl.
OnnomemOpannbie opranouibl kietku: DI1C, anmapar ['omsmku, muzocomsl. [lomyaBTOHOMHBIE
OpraHoubl KJICTKH: MHUTOXOHIPHH, IUIACTUABL. I[IpoMcXokaeHME MUTOXOHAPHM M IUIACTHUL,.
Bunp! miiactun. HememOpaHHbIe OpraHOUIbI KIIETKU: pUuOOCOMBI, KJICTOYHBIM LIEHTP, LIEHTPUOIIH,
PECHUYKH, KI'yTUKH. DyHKIIMN OpraHOMA0B KIETKU. BKitoueHus.

SAnpo — perynsaTopHsIi 1eHTp KieTku. CTpoeHue sijapa: sjaepHas 000J09Ka, Kapruoria3ma,
XPOMAaTHH, AAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BElECTB B KIIETKE.

Jdemoncrpanuu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. llIBann, M. lIneiinen, P. Bupxos, JIx.

Yorcon, ®@. Kpuk, M. Yuikuuc, P. ®panxnun, K. M. bap.

JlnarpamMel: «Pacrnpenenenue XMUMHYECKUX JJIEMEHTOB B HEXHUBOU
npupone», «PacnpeneneHne XuMUYECKUX IIEMEHTOB B KMBOU IIPUPOLIE».

Tabmuuel u cxemsl: «llepuoauueckas TaOnuua XUMUYECKHUX 3JIEMEHTOBY,
«CTtpoeHue MoJIeKyJbl BOJbl», «buocnnTes Oenkay, «CTpoeHue MOJIeKYIbl Oenkay,
«Crtpoenue pepmenta», «Hyknennossle kucnotsl. JJHK», «CtpoeHne monekyss



AT®», «CtpoeHue 3yKapuOTUYECKOW KiIeTKW», «CTpOeHHE MKUBOTHOM KIIETKN»,
«CTpoeHHe pacTUTENbHON KIeTKN», «CTpOE€HHE MPOKAPUOTHUECKON KIIETKWY,
«CTpoeHue spa KIEeTKI», «YTIEBOAb», «JIumuabn».

OGopynoBaHue: CBETOBOW MHKPOCKOI, O0OpYIOBaHHE i TPOBEACHHUS HAOIIOJICHHIA,
U3MEPEHUH, IKCIIEPUMEHTOB, MUKPOIPENApaThl PaCTUTENIbHBIX, KUBOTHBIX M OaKTepUaIbHBIX
KJIETOK.

JlabopaTopHble H IPAKTHYECKUE PA0OTHI:

Jlaboparopuass padora Ne 1. «l/3ydeHne KaTaJMTUYCCKOW aKTUBHOCTH ()EPMEHTOB (HA
MpUMepe aMuiIa3bl WA KaTalla3bl)y.

Jlaboparopuass pabora Ne 2. «M3ydeHHWe CTPOCHHS KJICTOK PACTCHHM, »XUBOTHBIX W
OakTepuil Mo MUKPOCKOTIOM Ha TOTOBBIX MUKpOTIpEnapaTax u uX OMHCAHUE.

Tema 4. JKu3zHeaeATeIbHOCTDH KJIETKH.

O6meHn BemiecTB, WM MeTa0OMM3M. ACCUMWISALMUS (IJIaCTUUECKUH OOMEH) u
TUCCUMMIISALIUS (PHEpreTuuecKuii 0OMeH) — JIBe CTOPOHBI €MHOT0 Ipolecca Meradonnsma. Ponb
3aKOHOB COXPAHEHHS BEIECTB U YHEPTUU B MOHUMAHUU META00IM3MA.

Tumnber oOMeHa BemecTB: aBTOTPO(MHBIA U TeTepoTpodHbii. Poms dhepmeHTOoB B 0OMEHE
BEIIIECTB W MPEBPAICHUN YHEPTUHU B KIICTKE.

®otocunre3. CBeroBas u TeMHOBas (a3bl ¢otocuHTe3a. Peakumm QorocuHTE3A.
DddextuBHOCTH (hoTOCHHTE3a. 3HAUeHHE POTOCHHTE3A IS )KU3HU Ha 3emute. Biusiaue ycmoBuii
cpenbl Ha (POTOCHHTE3 M CTIOCOOBI MOBBIMIICHUS €70 TPOTYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUM.

XeMmocuHTe3. XEMOCHHTE3UPYIOIUe OakTepuu. 3HAUYEHHWE XEMOCHHTE3a IS KU3HM Ha
3emute.

DHepreTuyeckuidi OoOMEH B  KIeTKe. PaciierieHue  BEIIECTB, BBIJACICHHE U
aKKyMYyJUPOBAaHHME SHEPTUU B KJIETKE. DTarbl SHEpreTuyeckoro oomena. Iukonus. bpoxkenue u
ero Buabl. KucmopoaHoe okucieHue, WIM KJIE€TO4YHOEe JbpixaHue. OKHUCITUTENbHOE
dhochopumpoBanue. DPPEKTUBHOCTh FHEPTETUIECKOTO OOMEHa.

Peaknmun matpuunoro cunrte3a. ['enermueckas wuHpopmanus u JIHK. Peammzarus
reHeTu4ecKor mHpopmaruu B KieTke. | eHeTHUeCcKuil Ko M ero coicTtBa. TpaHCKpumims —
MarpuuHbiii cuHTe3 PHK. Tpancnsmus — 6uocunrtes Oenka. DTtansl TpaHcasaiuu. KoaupoBaHnue
aMUHOKHCIIOT. Posib pubocom B OMocuHTE3e OerKa.

Hexnerounsie ¢dopmbl xu3HH — BUpYyChl. Mctopus otTkpeitus BupycoB (. U.
NBanoBckuii). OCOOEHHOCTH CTPOCHMSI Y KU3HEHHOTO LKMKIIa BUPYcOB. bakrepuodaru. boie3snu
pacTeHuii, >KMBOTHBIX U YeNOBEKa, BbI3bIBaéMble BHpycaMu. Bupyc umMmyHoaedhuuta
yenoBeka (BHUY) — Bo3Oymutens CIIM/]a.



Oo6parHas TPAHCKPUIILIMS, peBepTasza u WHTErpasa. [Tpodunaktuka
pacnpocTpaHeHusl BUPYCHBIX 3a00J1€BaHU.

JdeMoHcTpanmu:

[Moptpets: H. K. Konbuos, 1. . UBanosckuii, K. A. Tumupsses.

Tabmumer u cxembl: «Tumbl muTanus», «Meradomm3my», «MHUTOXOHIPHUS,
«QHepreTuueckuii oOMen», «Xioporacty, «Porocunresy, «Crpoenue JTHK»,

«Ctpoenne 1 QyHKIIMOHUPOBaHHUE reHay, «CuHTe3 O0enkay, «['eHeTHIeCKuil Koy,
«Bupyce», «bakrepuodarm», «Ctpoenune u xu3HeHHbIH 1ukn Bupyca CITN/la,
Oakrepuodaray, «Permxkanms JJHK».

ObopynoBanue: moaenu-anmukanuu «Ynsoenne JHK u Tpanckpumniusy,
«buocunres 6enka», «CTpoeHue KiIeTkn», Moaenb cTpykrypsl JTHK.

Tema 5. PazMHoOKeHHe U HHAMBHAYAJIbHOE Pa3BUTHE OPraHN3MOB.

KneTounslil 1uki, WiIM JKU3HEHHBIM LUk kietku. Wutepdaza u muto3. [Ipoueccsl,
npoTtekamomue B uHTepdaze. Pemnukanusa — peaknus marpuuHoro cunreza JIHK. Crpoenue
XpoMocoM. XpOMOCOMHBIM Ha0op — KapuoTur. JIUTUIOMIHBIN W TarjIOUIHBIA XPOMOCOMHBIE
Habopel. Xpomatuel. LuTongorudyeckrie OCHOBBI Pa3MHOKEHUSI U MHAWBHUIYaIbHOTO Pa3BUTHUS
OpraHu3MOB.

Henenue knetku — muto3. Cramgum mutosa. [Ipormecchl, mpoucxonsdiiye Ha pas3HbIX
CTaIusAX MUTO3a. BHonornyeckuii CMBICII MUTO3Aa.

[Iporpammupyemasi ru0enb KIETKU — allonTo3.

@opMBl  pa3MHOXKEHMsI OpraHM3MoB: Oecrosioe W mosioBoe. Buasl Oecrnosoro
Pa3MHOXKEHHUSI: JIeJICHHE HaJBOE, MOYKOBAaHME OJHO- U MHOTOKJIETOYHBIX, CIIOPOOOpa3zoBaHMUeE,
BEre€TaTUBHOE Pa3MHOKEHHE. VICKyCCTBEHHOE KIOHMPOBAaHHWE OPraHM3MOB, €0 3HAYEHUE s
CEJIeKIUU.

[TonoBoe pazMHOKEHNUE, €r0 OTINYHUS OT OECIOI0T0.

Meiio3. Craguum meio3za. [Ipoueccel, mpoucxoasine Ha craausx meno3a. IloBenenue
XpoMmocoM B Meio3e. Kpoccunrosep. buosiornueckuii CMbICT M 3HAaU€HUE MeEH03a.

l'amerorenes — mpouecc oOpa3oBaHus MOJOBBIX KJIETOK y KUBOTHBIX. [1070BbIE jKeme3bl:
CeMEHHHUKU U SU4YHUKH. OOpa3oBaHHME W Pa3BUTHE IMOJOBBIX KIETOK — TaMeT (CcrepMaTo30uf,
siilleKiieTka) — crepMaroreHe3 u oBoreHe3. (OCOOEHHOCTH CTPOEHHUS SULEKIETOK |
cnepmaro3onioB. OmnonorBopenue. [laprenorenes.

NunuBuayanpHOe pa3BUTHE (OHTOTEHE3). OMOpPHOHAIBHOE pa3BUTHE (IMOpPHOTEHE3).
Ortanbel 3MOPHOHAJIBHOTO PA3BUTHUA Y MO3BOHOYHBIX >KHBOTHBIX: JIPOOJIEHUE, TacTpYJIsIus,
opranorenes. [loctamOproHanbHOE pa3BuTHE. TUIBI MOCTIMOPUOHAIBHOTO PAa3BUTHUS: TPSAMOE,
HemnpsiMoe (JIMYMHOYHOE). BrumsHue



Cpeabl Ha pa3BUTHE OPraHU3MOB, (PAKTOPHI, CHOCOOHBIC BBHI3BIBATH BPOXKAEHHBIC YPOJICTBA.
Poct u pasButue pacteHuil. OHTOreHe3 IIBETKOBOIO PACTEHUS: CTPOEHUE CEMEHH,
CTaJuM Pa3BUTHSL.

JdeMoHcTpanmu:
Tabmuuer u cxembl: «@OpMBI pa3MHOKEHHSI OPTaHU3MOBY, «/|BOIHOE OIIIOOTBOpEHUE Y
LBETKOBBIX pacTeHui», «BererarnBHOE pa3MHOKEHUE PACTCHUI, «/lenenne KIIETKU

Oaktepuit»y, «CTpOCHHE TIOJOBBIX KIIETOKY,

«Ctpoenne xpomocombl», «Kierounsrii mukmy», «Permmukamus JHK», «Mwutos»,

«Meiios», «lIpsamoe n Henpsmoe pa3BuTue», «l'aMeTOreHe3 y MIEKONHTAIOIUX U YEIOBEKay,
«OCHOBHBIE CTaIUM OHTOTECHE3a.

OGopynoBaHue: MHKPOCKOM, MUKpomnpenaparbl «CrepMaTo30UIbl MIIEKOTUTAIOIIETOY,
«Sineknerka miekonuTaronero», «KapuokuHes B KJIETKax KOpEIIKa JyKa», MarHUTHas
Mojenb-anmukanus «/lenenne kietkny», moaens JJHK, moaens metadazHoil XpoMOCOMBI.

JlabopaTopHble H IPAKTH4YeCKUE PA0OThI:

JlabopaTtopnast pabota Ne 3. «HaGnronenne MmuTo3a B KJIeTKaX KOHYMKA KOPEIIKa JyKa Ha
TOTOBBIX MUKPOTIpEIapaTax.

Jlabopatopnass pabota Ne 4. «/3yueHue CTpOEHHUS TIOJOBBIX KJIETOK Ha TOTOBBIX
MHKpOIIpenapaTaxy.

Tema 6. HaciiencTBeHHOCTH H H3MEHYHBOCTH OPTraHU3MOB.

IIpenmer wm 3amaum reHeTuku. Mcropus pa3BUTHS TEHETUKH. Poyib 1UTONOTHH U
SMOPHOJIOTUH B CTAHOBJICHUW T€HETUKU. BKI1as poCCHICKUX U 3apyOCKHBIX YUEHBIX B pa3BUTHE
reHeTUKH. MeToapl TeHETUKH (TUOPUIOJIOTUYECKHM, LHUTOT€HEeTHYEeCKU, MOJIEKYISIPHO-
reHeTuyeckuit). OCHOBHbIE FeHETHUUECKUE MOHATHUS. ['eHeTndyeckass CMUMBOJIMKA, CTIOIb3yeMas B
CXeMax CKpelIUBaHUM.

3aKOHOMEPHOCTH  HACIEIOBaHUS  MPHU3HAKOB, YyCTaHOBieHHble [.  Menaenem.
MonoruOpuaHOE CKpeluBaHue. 3aKOH €IMHO-00pa3us THOpHUIOB MEepBOTO MoKojIeHus. [IpaBuio
JTOMHUHHMPOBAHUS. 3aKOH paclleruieHus Npu3HakoB. [umore3a uyuctorsl ramer. [lomHoe u
HEIOJHOE JOMUHUPOBAHUE.

JuruOpugHoe ckpemuBaHue. 3aKOH  HE3aBUCHMOTO  HACJIENIOBAaHUS  IPU3HAKOB.
[{uToreHeTnvyeckre OCHOBBI IUTHOPUAHOTO CKpEIIMBAaHMS. AHaIH3UPYIOUIEe CKpEIIMBaHUE.
Hcnonp30Banne aHAMU3UPYIOIIETO CKPEIIUBAHUS ISl ONIPEAETICHHs T€HOTUIIA OCOOH.

CuemieHHOe HacienoBaHMe Tpu3HakoB. Pabora T. Moprana 1o CIEIUICHHOMY
Hacje10BaHUIo reHoB. HapylilieHue clienyieHusi TeHOB B pe3ylbTaTe KPOCCUHIOBEPA.

XpOMOCOMHaH TCOPUA HACIICACTBCHHOCTH. I'eneTnueckue KapThI.



I'enetnka nona. XpoMOCOMHOE OINpe/eeHue mojaa. AyTOCOMBI U MOJIOBBIE XPOMOCOMBL.
I'omoramerHele M reTeporameTHble OpraHu3Mbl. HacinenoBaHue NPU3HAKOB, CLEIUIEHHBIX C
IIOJIOM.

N3menunBocTh. Bubl N3MEHUNBOCTH: HEHACIIEICTBEHHAs U Haclle[CTBEHHasl. Poib cpenbl
B HEHACJEJICTBEHHON W3MEHYMBOCTH. XapaKTEPUCTHKA MOIU(PUKAIMOHHONW H3MEHYHBOCTH.
Baprannonnslil psan u BapuanuonHas kpusas. Hopma peakunu npusnaka. KosmuyecTBeHHbIE H
KayeCTBEHHbIE ITPU3HAKU U UX HOpMa peakuuu. CBoicTBa MOIM(UKALIMOHHONW N3MEHYUBOCTH.

HacnencrBenHnasi, nuiau reHOTUNHYECKas, U3MEHYUBOCTh. KoMOMHATHBHAS U3MEHUYHUBOCTD.
Meiio3 u 1o0NOBOM mpolecc — OCHOBa KOMOMHATMBHOW M3MEHYMBOCTH. MyTalMoHHas
n3MeHuuBOCTh. Kiaccudukanuss Myranuii: reHHble, XpOMOCOMHBIE, IeéHOMHble. YacToTa u
NpUYMHBI MyTanuil. Myrarenusle (akTopbl. 3aKOH TOMOJIOTUYECKUX PAOB B HACIEACTBEHHOMN
n3menunBocty H. M. BaBumosa.

BuesinepHas Haciae1CTBEHHOCTh U H3MEHYUBOCTb.

I'enetuka uenoBeka. Kapuotunm uyenoBexka. OCHOBHBIE METOJABl TEHETHUKH YEJIOBEKA:
TE€HEAJOTHYECKUN,  OJIM3HEIOBBIM, [UTOTCHETHUYECKHH, OHMOXMMHUYECKHH, MOJEKYJISIPHO-
reHetudeckuii. COBpEMEHHOE OIpeeieHHe TEeHOTUIIA: TIOJJHOTEHOMHOE CEKBEHUPOBaHHE,
T€HOTHIUPOBaHKME, B TOM uucie ¢ momorisio I[1[P-ananm3a. HacnencrBeHHsie 3a0osieBaHMs
YeJloBeKa: TEeHHbIe O0JIe3HHM, OO0JE3HM C  HACIEACTBEHHOM  MPEapaciosioKeHHOCTHIO,
xpoMocomHbIe OosiesHH. ComaTHdeckue | TeHepaThBHbIE MyTanuud. CTBOJIOBBIE KIIETKH.
[Tpunnumer 310poBoro obpasa KU3HU, TUATHOCTUKH, MPOQPIIAKTUKA U JICUCHUS] TEHETHUYECKUX
Oose3Heil. Menuko-reHeTHYeCKOe KOHCYIbTHPOBAaHUE. 3HAUCHHE METUIIMHCKOW TEHETHKU B
MPEAOTBPAIICHUN U JICYCHUH T'€HETUYECKUX 3a00JICBaHUI YEIIOBEKA.

JdemoncTpanuu:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. UerBepukos, H. B. Tumodeen-
Pecosckuii, H. 1. BaBunos.

Tabmuupl 1 cxembl: «MOHOTHOPUIHOE CKPEIIMBAHUE U €T0 IIUTOTCHETHYECKas OCHOBaY,
«3aKOH pacIEIUICHUsI U €ro IUTOTCeHETUYECKasi OCHOBAY, «3akoH YHUCTOTBI ramer»,
«/lurubpumHoe  CKpelIuBaHUEY,

«{utomornyeckue OCHOBBI JTUTHOPHIHOTO CKpEILLIMBAHUS», «Metiosy,
«BzanmoaeiicTBre aJIIeIbHBIX TCHOBY, «'enernyueckue KapThI pacTeHui,
JKUBOTHBIX M 4e€JIOBeKay», «l'eHeTuka mosa», «3aKOHOMEPHOCTH HACJIeI0BaHUs, CUCILICHHOIO C
nmojom», «KapuoTumel yemoBeka W KUBOTHBIX», «Buapl n3MeHUHBOCTHY, «MoauduKamoHHas
M3MEHUYUBOCTBY, «HacienoBanue pesyc- gaktopay, «'eHeTuka rpynmn KpoBu», «MyTallmoHHAS
W3MCEHUYHUBOCTBY.
O6opynoBanue: MO 1€ -aNIINKALI] «MoHorubpuHOE CKpEILMBAHUEY,
«Hemnomnoe JIOMUHUPOBAHUEY, «/lurnbpuaHoe CKpELIMBAHUEY, «Ilepekpéct



XpOMOCOM»,  MHUKPOCKON W MuKpompenapat «Jposodpuna» (HopMma, MYyTalH
(hOpMEBI KPBUTHEB M OKPACKH Tela), repOapuii «I 0opox MOCEeBHOMY.

JlabopaTopHble H NPAKTHYeCKUE PA0OThI:

Jlaboparopuas pabota Ne 5. «M3ydeHue pe3ynbTaToB MOHOTHOPUIHOTO U
JTUTHOPHUIHOTO CKPEIIUBAHUS Y APO30(UITBI HA TOTOBBIX MUKPOIIPEIapaTaxy.

Jlaboparopras padota Ne 6. «M3ydeHre MOAU(PUKAITMOHHONH N3MEHIUBOCTH, TIOCTPOCHHE
BAPUALIMOHHOTO PsAZa U BApUALIMOHHON KPUBON».

JlaGopatopHasi pabdota Ne 7. «AHanmu3 MyTranuii y Apo30(uibl Ha TOTOBBIX
MHKpOTIpenaparax.

[IpaxTrueckas pabora Ne 2. «CocraBnenue U aHauu3  POJIOCIOBHBIX
YEJIOBEKAY.

Tema 7. Cenexuust opranusMoB. OcHOBBI OMOTEXHOJIOTHH.

Cenekuus Kak Hayka U Tpoliecc. 3apoxkACHUe CeeKInu U nomectukamus. Yuenue H. 1.
BaBunoBa o 1eHTpax MPOUCXOXKACHUS W MHOTO00pasusi KyJdbTYpHBIX pacTeHui. LIeHTpbl
MPOUCXOKACHUS JOMAIIHUX KUBOTHBIX. COpT, MOpOJIa, IITAMM.

CoBpemMeHHbIE METOJbI CeNeKIMU. MaccoBblii U MHAUBUAYAIbHBIN OTOOpHI B CENEKLUU
pacTeHud W KUBOTHBIX. OlleHKa dKCTephepa. bIM3KopoICTBEHHOE CKpelMBaHUe — WHOPHIUHT.
Uucrtas muuua. CkpenuBaHue 4YHCTBHIX JHHHE. ['erepo3uc, wuiaum ruOpUaHAs —cuUja.
Hepoacteennoe ckpemmuBanue — ayrOpuawar. OtnanéHHas ruOpuau3amuss U e€ YCIeXHu.
HckyccTBEeHHBIM MyTareHe3 W TOJIy4€HUE TOJUIUIONIOB. J[OCTHIKEHUs CENeKUUHU PACTEHUH,
YKUBOTHBIX 1 MUKPOOPTaHU3MOB.

buoTtexHonorus kak oOTpacib NPOU3BOJACTBA. ['€HHas WHXKEHEpHUs. ITambl CO3JAHUS
pekomOunantHo JIHK wm TtpaHcrennsix opranm3moB. Kiertounas wmxkenepus. Kietounbie
KyJIbTypbl. MUKPOKJIOHAJIBHOE pa3MHOKEHUE pacTeHnid. KiloHMpoBaHnEe BBICOKOIPOIYKTUBHBIX
CEIbCKOXO3SMCTBEHHBIX OpPraHW3MOB. OKOJOTHYECKHE M ITHYeckue mnpobiembl. MO —
TFeHEeTUYECKU MOIU(ULIMPOBAHHBIE OPTaHU3MBI.

JleMoHcTparuu:

[Toptpetsr: H. U. BaBuiios, 1. B. Muuypum, I'. 1. Kapneuenko, M. @. NBaHoB.

Tabmuipel u cxembl: kapta «L{eHTpBl MPOUCXOXKAECHUS W MHOrooOpaszusi KYJIbTYPHBIX
pactenuii», «llopoasl fOManIHUX KUBOTHBIX», «COpTa KYJbTYPHBIX pacTeHui», «OTaanéHHas
rubpunuzamusy», «Padotsl akanemuka M. @. FiBanoBay,

«[Homumnonnus», «OO0beKTbl OMOTEXHOJIOTUNY», «KIeTouHble KyabTYphl M KIOHHPOBAHHEY,
«KoHCTpynpoBaHue U NEPEHOC F€HOB, XPOMOCOM.

O6opynoBaHue: MyISDKM TUIOJIOB U KOPHEIUIOJAOB AMKUX (OPM M KYIBTYPHBIX COPTOB

pactenuii, repoapuii «CenbCKOX035HCTBEHHbIE PACTEHUS.



JlabopaTopHble M IpaKkTHYeCKUe PadoThI:

Okckypeusi «OCHOBHBIE METOJIbI U JOCTUIXKEHUSI CEJIKI[MM pPAaCTEHUU M KUBOTHBIX (Ha
CENIEKIIMOHHYIO CTAHLUIO, MJIEMEHHYIO (epMy, COPTOUCHBITATEIbHBIA YJ4aCTOK, B TEIIMYHOE
X034HCTBO, JTA00OPATOPUIO arpOyHUBEPCUTETA WIIK HAYIHOTO LIEHTPA)».

11 KJIACC

Tema 1. DBoJ1IOLIMOHHASI OMOJIOT S,

[Ipeanochlnku BO3HMKHOBEHHUS 3BOJIIOIMOHHOW TEOPUU. DBOJIOIMOHHAS TEOpUs U €&
MecTo B OmoJioruu. BivsiHre 3BOTIOIIMOHHON TEOPHH HA pa3BUTHE OMOJIOTHUU M IPYTUX HAYK.

CupnerenbctBa 3Botonuu. [lameoHTosiornyeckue: MOCIEI0BATENbHOCTh TOSBICHUS
BUJIOB B MaJICOHTOJIOIMUYECKOH JieTonucH, nepexousie popmMbl. bruoreorpaduueckne: cxoacTBo
U paznuuue GayH U Gop MaTepUKOB U OCTPOBOB.

OMOpHOJIOrMYecKHe: CXOJCTBA U paziuuus 3MOPHOHOB pa3HbIX BUOB TO3BOHOYHBIX.
CpaBHHTEIIBHO-aHATOMUYECKHE: TOMOJIOTUYHBIC, AHAJOTUYHBIC, PYJAUMEHTAPHBIE OpraHbl,
aTaBU3Mbl. MOJEKyIIpHO-OMOXMMHYECKHUE: CXOJCTBO MEXaHM3MOB HAcClI€JICTBEHHOCTH U
OCHOBHBIX METab0IMYECKUX MyTeH Y BCEX OPraHU3MOB.

OpommoroHHass Teopust Y. JlapBuHa. Ilpeanocelnky BO3HHKHOBEHHMS JTapBHUHHU3MA.
JIBWKymue CUIbl  JBONIONWMKA BUAOB 10 JlapBuHYy (M30BITOYHOE pPa3MHOXKEHHE TMpHU
OTPaHMYEHHOCTH PECYpPCOB, HEONpeNes€HHAas H3MEHYMBOCTh, Oopb0a 3a CyIleCTBOBaHUE,
€CTECTBEHHBIN 0TOOD).

Cunrternueckas Tteopus oHBomoru (CTD) m e€ OCHOBHBIE TMOJIOXKCHUSA.

Muxkpososmtorus. [lomynsius kak equHuIa BUAA U 3BOJIOLUH.

JIBwxkymue cuiabl ((hakTophl) SBOJIONUHM BHIAOB B TIpHpoje. MyTallMOHHBIA TPOIECC H
KOMOMHATHBHasT M3MEHUYMBOCTh. [lomynsnuoHHble BOJHBI M apeld reHoB. Mzomsauus u
MUTPALIUSL.

EcrecTtBennbii 0TOOp — Hampapistomuid ¢gaktop 3Boonuu. DopMbl €CTECTBEHHOTO
oTbOopa.

[Ipucnoco6aeHHOCTh OPraHu3MOB Kak pe3yabTaT 3Boironuu. [Ipumepsl npucnocobaeHuit
y Opranu3moB. ApoMop(}o3bl ¥ UIMO0-aJaNTaLUH.

Bun u BupooOpazoBanue. Kputepuu Buma. OcHOBHble (GOpMBI BHI000pPa30BAHUSA:
reorpauueckoe, 3K0JI0rHYECKOE.

Makxkpossomtornus. DopMbl 3BOIONUU: (GuUIeTUYECKas, TUBEPreHTHAs, KOHBEPreHTHas,
napajuiensHas. HeoOpaTuMocTh 9BOTIOIMH.

[IpoucxoxxaeHne  OT  HECHENHMATU3WPOBAHHBIX  MPEAKOB. [Iporpeccupyromias
crienuanu3anus. AJanTuBHAs pajualus.

JdemMoHncTpanum:



Ioptpersr: K. Jlunnen, XK. b. Jlamapk, Y. Hapsun, B. O. KoBanesckuii, K. M. Bap, 3.
I'exkens, @. Mromiep, A. H. CeBep1ios.

Tabmuuet u cxembl: «Pa3BuTHe oOpraHmveckoro Mupa Ha 3emiey», «3apoabllu
MO3BOHOYHBIX JKMBOTHBIX», «ApxeonTepukcy, «Dopmbl O0pbObl 3a CYIIECTBOBAHHUEY,
«EctecTBenHbIit 0TOOP», «MHOTOOOpa3ue COPTOB PACTCHHI»,

«MHoroob6pa3ue TOpoJ KHBOTHBIX», «llomymsamuuy, «MyTannoHHass W3MEHUHUBOCTBY,
«Apomopo3s», «nmoamanranuuy, «OOmas aereHepanusy,

«/IBmxyuiue cuiibl 3BoJironuny, «Kapra-cxema mapuipyra nyremectsus Y. lapsuna», «bopbba
3a cymecTBoBaHue», «lIpucIocoOIEHHOCTh OPraHU3MOBY,

«["eorpaduueckoe Bug00OpazoBaHue», « IKOJIOTHUECKOE BUAO0OPA30BAHHEY.

OO6opynoBaHue: KOJUIEKIMS HACEKOMBIX C Pa3IMYHBIMHU TUIIAMHU OKPAcKu, Ha0Op IUI00B U
ceMsiH, Koyuiekiusi «[Ipumepsl 3alUTHBIX NPUCTIOCOOJICHH y SKHUBOTHBIX», MOJEIb
«OCHOBHBIE HAIpaBIICHUS HBOJIIOIUNY», OOBEMHAS MOJIENb
«CTpoeHHE TOJIOBHOTO MO3Ta MO3BOHOYHBIX.

buoreorpaduueckas kapra wmupa, Koyuiekiuss «DOpMBI COXPAaHHOCTH MCKOTIAeMBIX
KUBOTHBIX W PACTCHHI», Monenb ammiukanus «llepekpéct xpoMocomy, BIaKHBIE MTpenapaThl
«Pa3BuTtne Hacekomoro», «Pa3zBuTue nATYmIKH», MUKporpenapar «Jlpozoduna» (HOpMa,
MyTaruu (OpPMBI KPBUTHEB U OKPACKU TETIA).

JlabopaTopHble M IPAaKTHYECKUE PA0OTHI:

JlabopaTtopHnast padota Ne 1. «CpaBHEeHHE BHUIOB 110 MOP(OJIOTHIECKOMY KPUTEPHIOY.

Jlabopatopnass pabota Ne 2. «OmnmcaHwe TPHUCTIOCOOJICHHOCTH OpraHm3mMa Hu eé
OTHOCHUTEJIbHOTO XapaKTepay.

Tema 2. Bo3HUKHOBEeHHUE U Pa3BUTHE KU3HU Ha 3eM.ie.

JloHayuHble TIPEICTABJICHUS O 3apOXKACHUU KU3HU. HaydHble TUMOTE3bl BOSHUKHOBEHHUS
KU3HU Ha 3emJyie: aOMoreHe3 M IMaHChepMus. XUMHYECKas IBOIONUA. AOHOTCHHBIH CUHTE3
OpraHMYECKUX  BEIIeCTB U3  HEOPraHMYECKUX. OKCIEPUMEHTAIbHOE  TMOITBEPXKACHUE
XUMUYECKOH 3BoJironn. HavanpHbie dTanbl Ononorndyeckoi sBosonun. ['unoreza PHK-mupa.
dopmupoBaHue MEMOpPaHHBIX CTPYKTYP M BO3HUKHOBEHHE MPOTOKJIETKHU. [lepBble KIETKH U HX
sBoOIHS. POPMUPOBAHNE OCHOBHBIX TPYIII KUBBIX OPTaHU3MOB.

PazButne xu3Hm Ha 3emsie 1o ospam M nepuoaam. Karapxed. Apxeiickas u
npoTepo3oiickas 3pel. [lanmeosoiickas spa u €€ mepuoabl: KeMOPUHCKHHA, OPIOBUKCKUMH,
CUJIYPUMCKHM, T€BOHCKUI, KAMEHHOYT OJIbHBIN, TEPMCKHUI.

Meso3oiickas 3pa u e€ mepuo/Ibl: TPUACOBBIN, FOPCKUIA, METOBOH.

Kaiino3zoiickas spa u e€ mepuo/ibl: MajaeoreHOBbIN, HEOT€HOBBIM, AaHTPOTIOT€HOBBIH.



XapakTepucTUKa KiIuMaTa M IeoJIOTHYECKUX IpoueccoB. OCHOBHBIE 3Talbl ABOJIIOLUU
pPacTUTENIFHOTO W XUBOTHOTO MHpa. ApoMopdo3bl y pacTeHWil W >KUBOTHBIX. [losBienwue,
pacuBeT ¥ BBIMUPAHUE I'PYIII KUBBIX OPIraHU3MOB.

Cucrema opraHM4ecKOro Mupa Kak OTpakKeHue 3BOJIOLUU. OCHOBHBIE CHCTEMAaTUYECKHE
IPYIIbl OPraHU3MOB.

OBoJIOLMs  yeloBeKa. AHTpoOmosorusi Kak Hayka. Pa3Butue mnpencTtaBieHUd o
IIPOUCXOXKICHUN YenoBeKa. MeToabl u3yueHus antponorenesa. CxoAcTBa U pa3ivuus YeIOBEKa
1 KUBOTHBIX. CHCTEMATHUECKOE MOJI0KEHUE YEIOBEKa.

JBuxymue cunbl (paxkTopsl) aHTpororeHe3a. HacneacTBeHHas W3MEHUMBOCTh U
ecTecTBeHHbIN 0TOOP. OOLIECTBEHHBIN 00pa3 KU3HU, U3TOTOBJICHUE OPYAUN TPY/Aa, MBILUICHUE,
pedb.

OcCHOBHBIE CTaJMU M BETBH HBOJIIOIMHM YEJIOBEKA: aBCTPAJONMUTEKH, UETOBEK yMEblii,
Yenosek mnpsmoxoxpsamuii, YemoBek HeaHnepTalbCckui, YenoBek pasymubld. Haxonku
HCKOIIA€MBIX OCTaTKOB, BpeMs CYIIECTBOBAHMS, O0IACTh PACIPOCTPaHEHUs], OOBEM TOJIOBHOTO
Mo3ra, 00pa3 KU3HH, OPYIHSL.

UYenoseueckne packl. OCHOBHBIE OOJIBIIIME pachl: €BpPOTEOUIHAs (€Bpa3uiicKasi), HErpo-
aBcTpajionHas  (PKBaTOpHalbHAas), MOHTOJOUJHAs  (a3MaTCKO-aMepHuKaHcKas). YUepTsl
MIPUCTIOCOOIEHHOCTH MPEJCTaBUTENIe YEeNOBEYECKHX pac K YCJIOBHMSIM CYIIECTBOBAHHUS.
EnunctBo yenoseueckux pac. Kpuruka pacuzma.

Jdemoncrpanuu:

[Moptpersr: @. Pemn, JI. Tlactep, A. W. Omapun, C. Mumiep, I'. FOpu, Y. JlapBun.

Tabmuiel U cxeMmbl: «Bo3HukHoBeHHe COJHEYHOM CHCTEMEI», «Pa3Buthe
OpPraHNUYECKOro MHpPay, «PacturenpHas KJIIETKa», «OKuBoTHas KJIETKQ»,
«IIpokapuoTnueckas Kierka», «COBpeMEHHasi CHCTEMa OPraHWYeCKOro MUpPay,
«CpaBHEHHE aHATOMUYECKUX YEpPT CTPOCHMSI YeNOBEKa M UEIOBEKOOOpa3HbIX 00e3bsHY,
«OCHOBHBIE MECTa IMAJCOHTOJOTMYECKUX HAXOJOK IPEJKOB COBPEMEHHOTO YEJIOBEKay,
«/lpeBHelmue moan», «JpesHue moan», «llepBbie coBpemeHHble Toan», «YemoBeueckue
pachei».

Ob6opynosanue: wmymspku — «l[IpoucxoxaeHue denoBeka» (OIOCThI  aBCTPAJOMUTEKA,
MUTEKaHTPOIa, HeaHJepTaiblla, KPOMAHbOHIIA), CICNKHU WIH U300paKeHUs] KaMEHHBIX Opyaui
MEePBOOBITHOTO YEJIOBEKa (KaMHU-UYOMIEPHI, pyOuiia, ckpebia), TeOXpOHOJIOTHYECKas TaOnuIla,
KoJuIeKUIUs «POpMBI COXPAaHHOCTH UCKOTIAEMBIX KUBOTHBIX U PACTCHUII.

JlaGopaTopHble 1 IPaKTUYecKue padoThi:

[Ipaktuueckas padorta Ne 1. «M3ydeHne UCKOMAaEMbIX OCTaTKOB PACTEHUHN U KUBOTHBIX B
KOJUIEKLIHSIX».



DKCKypcHsi «IBOJIOLMS OPraHUYecKoro Mupa Ha 3emiie» (B €CTeCTBEHHO- HayYHBIM WM
KpaeBeqUeCKUl My3eil).

Tema 3. OpranusMsl 1 OKpY:KaloLIas cpeaa.

DKOJIOTHSI KakK HayKa. 3aJayd W pa3feibl JKOJOTMU. METOJbl 3KOJOTUYECKUX
UCCIIEI0OBaHUI. DKOJIOTHYECKOE MUPOBO33PEHUE COBPEMEHHOTO YEJIOBEKA.

Cpenst  oOuTaHMs  OpPraHu3MOB:  BOJHAs,  HA3eMHO-BO3JAYyIIHAs,  IOYBEHHAs,
BHYTPHOPraHU3MEHHAS.

Okonoruveckre ¢GakTtopbl. Kiaccudukarus 3KoI0rudeckux (akTopoB: aOHMOTHYECCKHE,
OMOTHYECKHE U aHTPOIIOTEHHBIE. JleliCTBHE SKOJIOTHIECKUX (PaKTOPOB HA OPTaHU3MBI.

AbGuoTtnueckue  (GaxkTOphl:  CBET, TeMIeparypa, BiIaxHOCTh. DoTomepruoausm.
[IpucnocobaeHust OpraHu3MoB K JecTBUIO abnoTHyecKux (pakTopoB. buonsornueckre puTMBbl.

buotnueckne ¢daktopel. Buasl OMOTHYECKMX  B3aUMOJCHCTBUN:  KOHKYpPEHIIHS,
XMUIHUYECTBO, cUMOMO3 U ero ¢opmel. [lapazutusm, koonepauus, MyTyaiu3M, KOMMEHCAIU3M
(KBapTHpaHCTBO, HaXJEOHWYECTBO). AMEHCANIM3M, HEUTpalu3M. 3HauyeHHEe OHOTUYECKHX
B3aUMO/ICHCTBUII /1715 CYILIECTBOBAHUS OPraHU3MOB B IPUPOHBIX COOOIIECTBAX.

DKOJIOTHYECKHE XapaKTepUCTHKU nomynsauud. OCHOBHBIE TMOKAa3aTeNH IOMYIISIIHU:
YHCIIEHHOCTh, IUIOTHOCTh, POXIA€MOCTb, CMEpPTHOCTb, MPUPOCT, Murpanus. JuHamuka
YUCJIEHHOCTH MOMYJISIUU U €€ PeryIsiiusl.

Jdemoncrpanuu:

[optpetsi: A. 'ymOonbar, K. @. Pynbe, 3. ['ekkensb.

Tabmuips! u cxemsbl: kapra «lIpupoausie 3081 3emnny, «Cpeapl 00UTaHUS OPraHU3MOBY,
«Dotonepuoguzmy», «llomymsiun», «3aKOHOMEPHOCTH pOCTAa YHCIEHHOCTH MOMYISIMU
nHpy3opun-Tydenbkn», «llumespie menmy.

JlaGopaTopHble 1 IpaKTUYecKue padoThi:

JlabopaTtopnast padota Ne 3. «Mopdosornueckre 0COOEHHOCTH pACTEHUN W3 PAa3HBIX MECT
oOUTaHUDY.

JlabGopaTtopnas pabota Ne 4. «BiausiHue cBeTa Ha pOCT M pa3BUTHE YEPEHKOB KOJIEyCay.

[IpakTrueckas padota Ne 2. «Iloacy€T MIOTHOCTH MOMYJIALMN Pa3HBIX BUJIOB PACTCHUI».

Tema 4. Coo0111ecTBA ¥ DKOJOTHYeCKHe CHCTEMBI.

CooOmiectBo  opranuzMoB  —  OuonieHo3.  CTpykTypbl — OHOLIEHO3a:  BHJIOBaf,
MIPOCTpPaHCTBEHHAd, Tpodudeckas (nuuieBas). Buabi-gomunanTsl. CBS3u B OUOLIEHO3E.

Dkonorudeckue cucrembl (3kocuctemsbl). [lonstue 06 sKkocucTeMe U OMOreOlCHO3E.
OYHKIMOHATIBHBIE KOMIIOHEHTBI 3KOCHUCTEMBI: IPOIYIEHTHI,



KOHCYMEHTBI, peAyleHThl. KpyroBopoT BelecTB 1 MOTOK PHEPTUU B 3KocucTteMe. Tpoduueckue
(nuieBbie) ypOBHU 3KocucTeMbl. [IumeBbie nenu u cetu. OCHOBHBIE NIOKA3aTENN 3KOCUCTEMBI:
O6uomacca, MPOAYKIHA. DKOJOTHYECKUWE HUPAMHUIBI: TPOIYKIHH, YHCICHHOCTH, OHOMACCHI.
CBoiiCTBa HKOCHUCTEM: YCTOMYMBOCTD, CAMOPEryJsilius, pazButhe. Cykueccus.

[Ipupoansle 3KOCHCTEMBI. ODKOCHCTEMBI 03€p M peK. ODKOCHCTeMa XBOWHOTO WIH
IIMPOKOJIMCTBEHHOTO JIeca.

AHTPOTIOTEHHBIE ~ DKOCHUCTEMBI.  ATpPOIKOCHCTEMBI.  YPOOIKOCHUCTEMBI.
Buonorndeckoe n X03s1CTBEHHOE 3HAYCHHUE arpO3KOCUCTEM B YPOOIKOCHUCTEM.

buopasznooOpasue kak (aktop ycroitumBoctu skocucTeM. CoxpaHeHHe OHOJIOTHYECKOTO
paszHooOpa3us Ha 3emuie.

VYuenne B. U. Bepnaackoro o Ouocdepe. I'panuibl, cocTaB M CTpyKTypa Ouocgepsl.
XKusoe BemectBo u ero ¢yHkuuu. OcoOeHHOCTH Omocdeprl Kak INI0OATbHOW 3KOCHUCTEMBI.
Jlunamuueckoe paBHOBecHE U oOpaTHas CBsi3b B Ouocdepe.

KpyroBopoTsl BemecTB M OHOT€OXMMHYECKHE ILHKIBI 3JIEMEHTOB (yriepojaa, asoTa).
3oHanbHOCTH Onochepsl. OCHOBHBIE OMOMBI CYIIIH.

UYenoseuecTBo B Onochepe 3emau. AHTpOIIOTCHHBIE H3MEHEHHUS B Orocdepe.

['moGanbHBIE KOJIOTHYECKHE TTPOOJIEMBI.

CocymecTBoBaHHE IPUPOABI U yesoBedecTBa. CoxpaHeHne OnopazHOOOpa3usi Kak OCHOBA
ycroitunBoctr 6nocdepsl. OCHOBaA pallMOHAIFHOTO YIPABICHHS MPHPOTHBIMU pECypcaMH B UX
ucnoJib30Banue. JloCTikeHus: OMOJIOTHH U OXpaHa MPUPO/IbI.

Jdemoncrpanuu:

[Toptpetsr: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuupl u cxemsl: «llumessie nenu», «bUONEHO3: COCTaB M CTPYKTypay,
«[Ipupoansie coobmectBay, «llenn nuTaHusy, «IKONOrHUecKas MUPAMUIAY,

«buocdepa u ydenoBek», «IKOCUCTEMA HIMPOKOIMCTBEHHOTO Jecay, «IKOCHCTEMa XBOWHOTO
neca», «buonenos Bogoémayn, «ArpoueHos», «lIpumepHbie aHTPONOTEHHBIE BO3JACHCTBHS Ha
npupoay», «BaxHellire HMCTOYHMKU 3arps3HEHUs BO3AyXa M TPYHTOBBIX Boa», «llouBa —
BaXKHEHIIasi cocraBisiomas ouocdepb», «Dakrtopbl Aerpaganuu  mnous», «llapHUKOBBIN
ahdexT», «DaKkTOpbl paTUOAKTUBHOTO  3arps3HeHuss  Owocdepb», «OOmas  CTpyKTypa
ounocheps,

«Pacnipoctpanenne ku3Hu B Ouochepe», «O30HOBBIA dKpaH OuoChephI»,
«Kpyroopot yriepoaa B 6uocdepe», « KpyroBopor azora B IpHpoIe».

O6opynoBanue: Mojenb-anmiuKanus «TUnudHble OMOLIEHO3BD», TepOapHii
«PactutenbHble  coobmiecTBa», Kouiekuud — «buoneno3», «Bpemutenun — BaxHEHIIMX
CEJIbCKOXO3SUCTBEHHBIX KYIbTYp», TepOapuu U KOJUIEKIIMM pPACTEHUH U  IKUBOTHBIX,
MpUHAUISKANINE K Pa3HBIM SKOJOTHYECKUM TpyIIamM OJHOTO BHJA,



Kpacnas  xuura Poccuiickoi  Penepanum, M300pakeHUs OXpaHSEMBIX BHJIOB
pacTeHUH U KUBOTHBIX.



[NTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA INIPOTPAMMBI 110 BUOJIOTUN HA
FA30BOM YPOBHE CPEJJHEI'O OBIIEI'O ObPA30OBAHUA

Cornacho ®I'OC COO, ycraHaBnuBalOTCAd TpPeOOBAHUS K pe3yJIbTaTaM OCBOCHMS
00yJaroImUMUCs MPOrpaMM CPEIHETO O0IIero 0Opa3oBaHUs: JTMYHOCTHBIM, METAPEIMETHBIM H
IMPpECAMCTHBIM.

JIMYHOCTHBIE PE3YJIbTATbI

B cTpykType JNMYHOCTHBIX pE3yJbTaTOB OCBOCHHUS IpeaMera «buosiorus» BblIIEICHbI
CIENYIONIME  COCTABJISIIONIME: OCO3HAHWE OOYYAIOUIMMUCS  POCCHUMCKOM  TpaKJaHCKOU
UJICHTHYHOCTH — TOTOBHOCTH K CAaMOPa3BHUTHIO, CaMOCTOSITCIILHOCTH W CaMOOIIPEICICHHIO,
HaJIM4YMEe MOTHBAIIUU K 06y‘I€HI/IIO 6I/IOJ'IOFI/II/I, IIGJ'[CHaHpaBJ'ICHHOC pa3BI/ITI/I€ BHy’I‘peHHI/IX
yOEXJeHUI JTMYHOCTH Ha OCHOBE KIIFOUEBBIX IIEHHOCTEH M MCTOPUYECKUX TPAAULIMHA Pa3BUTHS
OMOJIOTMYECKOTO 3HAHUs, TOTOBHOCTh W CIIOCOOHOCTH OOYYarOIIMXCS PYKOBOACTBOBATHCSA B
CBOCI\/JI ACATCIBbHOCTHU IIEHHOCTHO-CMBICJIOBEIMHU YCTaHOBKaMI/I, HpI/ICYHII/IMI/I CUCTEME
OMOJIOTMYECKOTO 00pa30BaHUs, HAIWYUE OSKOJOTUYECKOTO TMPABOCO3HAHMS, CIHOCOOHOCTH
CTaBUTH LICIIN U CTpOI/ITB JKN3HCHHBIC ITJIaHBI.

.HI/I‘-IHOCTHI)IG pesyanaTBI OCBOCHUA npe)IMeTa «BI/IOJ’IOFI/ISI» JOCTHUTI'akOTCI B C€AUHCTBEC
y‘-Ie6HOI\/’I 158 BOCHI/ITaTeJ'II)HOI\/'I JCATCIIBHOCTH B COOTBETCTBUHU C Tpa)II/II_[I/IOHHI)IMI/I pOCCHfICKHMH
COI_[I/IOKy.]'II)TypHI)IMI/I, HCTOqueCKHMH 158 )IYXOBHO- HpaBCTBeHHI)IMI/I IICHHOCTAMU, HpI/IHSITBIMI/I B
o01IecTBe TpaBWIaMU W HOPMaMHU TOBEICHUS M CIIOCOOCTBYIOT TpOIleccaM CaMOTIO3HAHUSA,
CaMOBOCITUTAHUS M CaMOPA3BUTHsI, PA3BUTHUSI BHYTPEHHEW MO3WIIMH JIMYHOCTH, MAaTPUOTHU3MA,
YBOXEHUS K 3aKOHY M TIPABOIMOPSIKY, YETOBEKY TPyJa U CTapIieMy MOKOJICHHIO, B3aUMHOTO
YBOXEHHUS, OCPEKHOTO  OTHOWIICHWS K  KyJbTYpHOMY  HACICIUIO W TPaIULUSIM
MHOTOHAIIMOHAJILHOTO Hapoaa Poccuiickoit denepanuu, MpUpoJEe U OKPYKAIOLIEH cpeie.

JIngHOCTHBIE Pe3yJabTaThl OCBOCHHS yIeOHOTO mpeamMera «buoaorus» AOHKHBI OTPaKaTh
TOTOBHOCTh M CIIOCOOHOCTh OOYYarOIIMXCs PYKOBOJICTBOBATHCS C(HOPMUPOBAHHOM BHYTPEHHEH
MO3HUIMEH JIMYHOCTH, CHCTEMOW IIGHHOCTHBIX OPHUEHTAIMHA, TIMO3UTHBHBIX BHYTPEHHHX
yOCKJICHU, COOTBETCTBYIOIIMX TPATUIIMOHHBIM  IICHHOCTAM POCCHMCKOTO  OOIIECTRBa,
pacIIMpeHre >KM3HEHHOTO OIbITa M OMbITa JEATEILHOCTH B MPOIECCE pPeaM3alldd OCHOBHBIX
HaIpaBJICHUH BOCIIUTATEILHOM NEATEILHOCTH, B TOM YHCJIE B YaCTH:

1) rpaxnanckoro BocnuTanus:
COPMHUPOBAHHOCTh  TPAXKAAHCKOW TO3HMIMU OOy4aromierocs Kak aKTUBHOTO U
OTBETCTBEHHOI'O WiCHA POCCHICKOIO OOIIECTRA;



OCO3HAHME CBOMX KOHCTUTYIIMOHHBIX NpaB M OO0SM3aHHOCTEH, YBa)KEHHE 3aKOHA U
IIPaBOIIOPSJIKA;

TOTOBHOCTH K COBMECTHOM TBOPYECKOH NESATEIHHOCTH MPH CO3JAaHUH yYeOHBIX MPOEKTOB,
pelneHny yueOHBIX U MO3HABATEIbHBIX 33/a4, BHIIOJHEHUH OMOJIOTMUECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTh  OTPENeNATh COOCTBEHHYIO TIO3HMLHMIO [0 OTHOUICHHIO K SIBJICHUSM
COBPEMEHHOM KU3HU U OOBICHATH €€;

YMEHHME  yUUThIBaTb B CBOUX JEHUCTBUAX HEOOXOAMMOCTh  KOHCTPYKTHBHOIO
B3aUMO/ICHCTBUS JIIOJIEH C pa3HbIMU yO€XKIEHUSMHU, KyJIbTYPHBIMHU LIEHHOCTSIMU U COLUATIbHBIM
IIOJIOKEHHUEM;

FOTOBHOCTb K COTPYAHHUYECTBY B IIPOLIECCE COBMECTHOIO BBINOJIHEHUS YYEOHBIX,
ITIO3HABATENBHBIX M HCCIEA0BATENIBCKUX 3a/ad, YBAXKUTEIBHOTO OTHOUIEHUS K MHEHUIO
OTIOHEHTOB MPH 00CYX/IEHUU CIIOPHBIX BOIIPOCOB OMOJIOTMYECKOT0 COJIEPKaHNUS;

TFOTOBHOCTb K T'YMaHUTapPHOU U BOJIOHTEPCKOM AEATEIBHOCTH;

2) NaTPHOTHYECKOI0 BOCTIHTAHMS:

c(hOopMUPOBAHHOCTh POCCUUCKOM TPaXTAHCKOW HMIACHTUYHOCTH, MATPUOTHU3MA, YBAKECHHS
K CBOEMY HapoJly, YyBCTBAa OTBETCTBEHHOCTH mepen PoamHON, ropAocTy 3a cBOW Kpai, CBOIO
Ponuny, cBOM S3bIK U KyJAbTYpY, MPOIIJIOE U HACTOsIIee MHOTOHAIIMOHAILHOTO Hapoda Poccuuy;

LIEHHOCTHOE OTHOILIEHHE K MPUPOJHOMY HAclIeAUI0 U MaMATHUKAM MPUPOJIBL,
noctxeHusiM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCUUCKHUX YUEHBIX B CTAaHOBJIEHWE M pa3BUTHE
OMOJIOTHH, TOHUMAaHMsI 3Ha4€HUs1 OMOJIOTHUH B IO3HAHUM 3aKOHOB MPHUPO/IbI, B )KU3HU YEJIOBEKA U
COBPEMEHHOTO OOIIECTBA;

uaeiHast yoex1EHHOCTh, TOTOBHOCTh K CIIY’KE€HHIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero Cyan0y;

3) JAYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHME TYXOBHBIX IECHHOCTEH POCCUIMCKOTO HApPOIa;

c(hopMUPOBAaHHOCTHh HPABCTBEHHOTO CO3HAHUS, STUYECKOTO ITOBEICHHS;

CIOCOOHOCTH OIIEHWBATh CUTYAIMIO M NMPUHUMATh OCO3HAHHBIC PEIICHHS, OPUCHTHPYSICh
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMbI U LICHHOCTH;

OCO3HaHUE JIMYHOTO BKJIaJa B TOCTPOCHUE YCTOMYMBOTO OyIyIIEro; OTBETCTBEHHOE

OTHOIIIEHUE K CBOUM POJIMTENSIM, CO3/IaHUIO0 CEMbU Ha OCHOBE
OCO3HAHHOTO MPUHATHUS LEHHOCTEH CEeMEMHOM KU3HU B COOTBETCTBHMU C TPAIULIUSIMU HAPOJOB
Poccuu;

4) >cTeTHYecKoro BOCIIATAHMS:
3CTETUYECKOE OTHOIIEHHE K MHUpY, BKIIOYask SCTETHKY ObITa, HAYMHOTO M TEXHMYECKOTO
TBOPYECTBA, CIOPTA, TPY/A, OOIIECTBEHHBIX OTHOIICHHI;



IIOHMMAaHUEC 5MOIIMOHAJIBHOI'O BO3I[€I>'ICTBHSI JKHMBOM npupoabl U eé OCHHOCTHU, TOTOBHOCTH
K CaMOBBIPpAXXCHHUIO B Pa3HbIX BHUJAAX HCKYCCTBA, CTPCMIICHHUC
IMPOsBJIATH KAa4CCTBA TBOp‘-IGCKOﬁ JIMYHOCTH,

5) ¢usuueckoro BocnMTaHHs, (OPMHPOBAHHS  KYJILTYPbl  3/0POBbS W
IMOIMOHAJIBHOIO 0JIArONoJIYyYns:

MMOHMMAHKE U Pealiu3alvs 3I0pOBOro U 0e30macHOro oOpasza KU3HH (3I0pOBOC MUTAHUE,
coOJIOICHHE TUTUCHUYSCKUX MPABWI M HOPM, COQTAHCHPOBAHHBINA PEKHUM 3aHSATUH U OTIBIXA,
peryimspHas (Qu3HYECKas aKTUBHOCTH), OCpPENKHOTO, OTBETCTBEHHOTO H KOMIIETEHTHOTO
OTHOIIEHHUS K COOCTBEHHOMY (PU3MUECKOMY U TICUXHUYECKOMY 3/I0POBBIO;

MMOHMMAaHHWE [ICHHOCTH TMPaBWI HWHIUBUIYAJTbHOTO M KOJUIEKTHBHOTO 0€301acHOTO
TOBEJICHUS B CUTYAITUSX, YIPOXKAIOIINX 3/I0POBBIO U KU3HU JIO/ICH;

OCO3HAHUE TOCJIC/ICTBUI W HEMPUSATHS BPEIHBIX MPUBBIYEK (YHIOTPEOJCHHS aIKOTOJIS,
HapKOTUKOB, KypeHHUSI);

6) TpyaoBoro BocnuTaHuSA:

TOTOBHOCTh K TPYIy, OCO3HaHWE IEHHOCTH MAacCTepCTBa, TPYIO0JIIOOHME; TOTOBHOCTh K

AKTUBHOM JIESITEIBHOCTA TEXHOJOTHYECKOW M COLMAIBHON
HaIpaBJIEHHOCTH, CTMOCOOHOCTh WHHUITMUPOBATH, IJIAHUPOBATh M CAMOCTOSTEIHLHO BBIMOJTHATH
TaKyIo JESITeIIbHOCTD;

HWHTEpEeC K pa3nuyHbIM cdepam MpodecCHOHATBHONW NEATebHOCTH, YMEHHE COBEpIIaTh
OCO3HAHHBIN BRIOOD Oymymien mpodeccun u peann3oBbIBaTh COOCTBEHHBIC )KU3HEHHBIC TUIAHBI;

TOTOBHOCTh U CIIOCOOHOCTh K 00pa30oBaHHMIO M CaMOOOpa30BaHUIO HA MPOTSIKEHUHM BCel
KU3HU;

7) 5K0JIOTHYECKOT0 BOCTIUTAHHS:

HKOJIOTUYECKH IIeJIecO00pa3HOe OTHOIICHUE K MPUPOJIE KaK UCTOYHHMKY KU3HU Ha 3eMile,
OCHOBE €€ CYyIIECTBOBAaHUS,

MOBBIIICHUE YPOBHS 3KOJOTHMUYECKOW KYJIBTYpBl: NPUOOpETEHHE OIbITa TUIAHUPOBAHMS
MOCTYIKOB U OIIEHKH WX BO3MOKHBIX ITOCIIEACTBUI IS OKPY)KAIOIICH CPEIbl;

0CO3HAHKE TJI00ATBHOTO XapaKTepa SKOJIOTHYECKHUX MPOOJIeM U IyTeH X PELICHUS;

CIOCOOHOCTh HCIIOJIL30BATh MPHOOpPETaeMbIe MPU U3yYCHUN OMOJIOTUU 3HAHHS U YMCHHUS
IpH PEUICHUU TMPOOJIEM, CBS3aHHBIX C PAIMOHAIBHBIM MPUPOONOIB30BaHUEM (COOIIOICHHE
MPaBHUJI TMOBENCHHS B TPUPOJIC, HANPABJICHHBIX Ha COXPAHECHUE PABHOBECHS B IKOCHUCTEMAX,
OXpaHy BHJIOB, SKOCHUCTEM, OHOCheEpPHI);



AKTUBHOE HEIPUATUE JEHUCTBUM, NPUHOCSIIUX BpEI OKPYKAIOIIEH NPUPOIHON cpene,
YMEHHUE MPOTHO3UPOBATH HEOIATONPHUATHBIE SKOJIOTUYECKUE MOCIEICTBHS MPEAPHHUMACMBIX
JEUCTBUN U NIPEAOTBPAILATh UX;

HaJU4ue€ PAa3BUTOTO DKOJOTMYECKOTO MBIIUICHUs, SKOJOTMYECKOW KYJIbTYphl, OIIbITa
JEATENBHOCTH  JKOJOTMYECKOM HAIpPaBICHHOCTH, YMEHUS pPYKOBOJCTBOBATHCS HMH B
[I03HABATEJIbHOM, KOMMYHMKAaTUBHOM M COLMAJIbHOM IIPAKTHKE, T'OTOBHOCTU K YYAaCTHIO B
MIPAKTUYECKON JIEATEIbHOCTH 3KOJIOITMYECKON HAIPABICHHOCTH;

8) HeHHOCTH HAYYHOI0 O3HAHMS:

C(OPMHUPOBAHHOCTh  MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUST HayKM M OOILECTBEHHOM MpPAKTUKH, OCHOBAHHOIO Ha JHaJOTe€ KYIBTYP,
CIOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MUDE;

COBEPUICHCTBOBAHUE SA3bIKOBOM M UUTATENICKON KyJIbTYpbI KaKk CpEACTBA B3aUMOJCHCTBUS
MEX]Ty JIFOJIbMU | TTO3HAHUS MHPA;

MOHMMaHHe crneun(uku OUOJIOTUM KaK HAayKd, OCO3HaHHSA €€ poiu B (OPMHUPOBAHUU
PaIMOHAIBLHOTO HAYYHOI'O MBIIIEHMS], CO3/IaHUU LIEJIOCTHOTO MPEACTaBICHUS 00 OKPYKaroLeM
MHpEe KaKk O €IMHCTBE TMPUPOJbI, 4YeloBeKa M oOulecTBa, B MO3HAHUM IPUPOIHBIX
3aKOHOMEPHOCTEH U pelieHnu IpoodieM COXpaHeHUs! IPUPOTHOTO PAaBHOBECHS;

yOEKIEHHOCTh B 3HAUUMOCTHU OMOJIOTHH Ul COBPEMEHHOW IMBWIIM3AIMU: OOecredeHus
HOBOT'O YPOBHSI Pa3BUTHUS MEAUILIMHBI, CO3JaHHE MEPCIEKTUBHBIX OMOTEXHOJOTHUH, CIIOCOOHBIX
pelarb pecypcHble MpooOieMbl pa3BUTHS YEJIOBEYECTBA, NIOUCKA MyTEeH BBIXOJA U3 TJI00aNIbHBIX
AKOJIOTMUECKUX MpoOsieM U o0ecrieueHus nepexoia K ycTOHd4MBOMY Pa3BUTHIO, PAllMOHATIEHOMY
UCIOJIb30BAHUIO IPUPOAHBIX PECYPCOB U (POPMHUPOBAHUIO HOBBIX CTAaHAAPTOB KH3HH;

3aMHTEPECOBAHHOCTh B MOJYYEHUU OMOJIOTMYECKHX 3HAHUM B LENAX MOBBILICHUs OOIIeH
KYJIbTYpbl, €CTECTBEHHO-Hay4yHOW TIPAaMOTHOCTHM, KaK COCTaBHOM 4YacTH (YHKIHMOHAIBHOU
TPaMOTHOCTH OOy4JaromuXxcs, opMUPYyEeMO IPH U3YICHUH OHOJIOTHH;

MOHMMAaHHUE CYIIHOCTH METOJOB IO3HAHMs, HUCIOJIb3YEMbIX B €CTECTBEHHBIX HayKax,
CIOCOOHOCTH HCIOJIb30BaTh IOJlydyaeMble 3HaHMWS Ui aHanu3a M OOBSICHEHUS SABJICHUH
OKpYXXAIOIEro MHpa U HPOUCXOJAIIMX B HEM HM3MEHEHHMH, yMEHHE JenaTh O0O0OCHOBaHHBIE
3aKJIIOYEHUS HAa OCHOBE HAy4YHbIX (AKTOB M MMEIOUIMXCS JaHHBIX C LEJIbI0 IOJy4eHUs
JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CaMOCTOSITENILHO HCIOJIb30BATh OMOJIOTMYECKUE 3HAHUS JJIsl peIleHUs
Ipo0JieM B peasibHbIX AKU3HEHHBIX CUTYaIUsX;

OCO3HAHME IIEHHOCTU HAayYHON NeATEeNbHOCTH, TOTOBHOCTh OCYIIECTBJIATh IPOEKTHYIO U
HCCIIEI0BATENILCKYIO JESITEIbHOCTh MHAUBUIYaIbHO U B IPYIIIIE;



TOTOBHOCTh M CIIOCOOHOCTh K HEIPEPHIBHOMY OOpa30BaHUIO U €aMOOOpPA30BAHUIO, K
AKTUBHOMY IIOJIYUYCHHUIO HOBBIX 3HaHUH 10 OWOJIOTMM B COOTBETCTBHH C >KHU3HEHHBIMU
MOTPEOHOCTSAMHU.

METAINIPEIMETHBIE PE3YJIbTATHI

MertanpeaMeTHble pe3ylbTaThl OCBOCHHUs yueOHOro mpenmera «buosorusy BKIIOUYAIOT:
3HaYMMble Ui (OPMHPOBAHUS MHPOBO33PEHUS OOYYAIOMIMXCS  MEKIAUCHUIUIMHAPHBIC
(Mex1npeaMeTHbIE) OOLIEHAYYHbIE IOHTHS, OTPAXKAIOIINE LETOCTHOCTh HAYyYHOU KapTHHBI MUpa
U crenu(uKy METO0B TIO3HAHMUS, HCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, SHEPTHS,
SIBIIGHUE, MPOLIECC, CUCTeMa, HAay4HbI (aKkT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEOpHUsl, UCCIIeJOBaHUE, HAOIIOJCHUE, U3MEPEHHUE, SKCIIEPUMEHT M JPYTUX), YHUBEpCaIbHbIE
yueOHble JIeHcTBUS (TIO3HABaTelbHbIE, KOMMYHUKATUBHbBIE, PETYIATHBHbIE), 00eCIIeUBaIOLINE
dhopmupoBanre (PyHKIIMOHATHEHONW TPAMOTHOCTH U COIMAIBHOW KOMIIETEHIIMU OOy4aroluxcs,
CIOCOOHOCTH 00Y4aIOIIUXCS UCIMOJIb30BATh OCBOEHHbIE

MEXIMCIUIIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS U YHHBEpCaIbHbIE
yueOHbIe eHCTBUS B IO3HABATEIBLHOM U COLIMANIbHOM MPaKTUKE.

MertanpeameTHble pe3ylbTaThl OCBOEHHUS NMPOTPaMMbl CpPEAHEro OO0IIero oOpa3oBaHMs
JOJIKHBI OTPAXKATh:

OBiajeHHe YHMBeEPCAJIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH /1€ CTBUSIMMU:

1) 6azoBbIe Tormyeckue aeiicTBus:

CaMOCTOATENIEHO (OPMYIIMPOBATh M aKTYaJIM3UPOBATH IMPOOJIEMY, paccMaTpuBarh ¢
BCECTOPOHHE;

WCTIONh30BaTh IPH OCBOCHWM 3HAHWUH NPUEMBI JIOTMYECKOTO MBIIIICHUS (aHAU3a,
CUHTE3a, CpaBHEHMS, Kiaccudukanuu, oO0O0OIIeHHs), pPaCKpbIBaTh CMBICT OHOJOTUYECKHUX
MOHATHH (BBIIENATh UX XapaKTEPHbIC MPU3HAKH, YCTAHABINBATH CBSI3U C APYTHMMH MOHSTHIMH);

OTIpENIeNATh e ACATENBHOCTH, 3a/JaBas MapaMeTpbl M KPUTEPHUH HX JTOCTHKCHUSI,
COOTHOCHTB PE3YJIbTAThl ICATSILHOCTH C IOCTABICHHBIMU IICIISIMH;

WCIIOJb30BaTh OWOJIOTUYECKUE TOHATUS Il OOBsCHEHHS (DAaKTOB W SIBICHUH IKHUBOH
TIPUPOIBL;

CTPOWTH JIOTUYECKHE pACCYKICHHsS (MHIYKTUBHBIC, JIEAYKTHBHBIC, I10 aHAJIOTHH),
BBISIBJIATh 3aKOHOMEPHOCTH W TPOTHUBOPEYHUS] B pAacCMaTPUBAEMBIX SIBICHHSAX, (POPMYIHPOBATH
BBIBO/IbI Y 3AKJIFOUYCHHS;

MPUMEHSTh CXEMHO-MOJICIIHBIC CPEJICTBA ISl MPEICTABICHUS CYIIECTBECHHBIX CBS3CH W
OTHOIIICHUI B WU3y4aeMbIX OMOJIOTHMUYECKMX OOBEKTaxX, a



TaKKe IIPOTUBOPEUU I pasHoro pona, BBISIBJICHHBIX B Pa3IU4HbIX
MH(POPMAIMOHHBIX HCTOYHUKAX;

pa3pabaTbiBaTh IUIAH PEHICHUS MPOOJIEMBI C YY4ETOM aHaIM3a WMEIOIIUXCS
MaTepUalbHbIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBHI B IEATEIBHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LIEIISM,
OLICHUBATh PUCKHU IIOCIIEACTBUH NEATEIBHOCTH;

KOOPJIMHUPOBATH U BBINOJHATH paboty B YCIOBHAX peanbHoro,
BUPTYaJIbHOIO U KOMOMHMPOBAHHOI'O B3aUMOJIEHCTBUS;

pa3BHUBaTh KPEATUBHOE MBIIUIEHUE IIPU PEILICHNUH KU3HEHHBIX [TPO0JIEM.

2) 6a30Bble HCCIeI0BaTeIbCKHE JeiiCTBHS:

BJIaJIETh HAaBbIKAMH y4e€OHO-MCCIIEIOBATENLCKOW M MPOEKTHON JESITEIIbHOCTH, HaBBIKAMU
paspelieHus npoosieM, COoCOOHOCThIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY IOMCKY METOJIOB
pelieHus MpakTUYECKUX 3a1a4, MPUMEHEHHIO PA3IMYHBIX METO0B MIO3HAHUS;

WCIIONb30BaTh DPAa3JMYHbIE BHUJABI JIEATEITLHOCTH IO TOJYYCHHIO HOBOTO 3HAHHS, €ro
WHTEpIpETaIui, TpeoOpa3oBaHUI0 U NMPUMEHEHUIO B yYEOHBIX CHUTYaIMSX, B TOM YHCIIE MPHU
CO3/ITaHWU YYEOHBIX U COIUATBHBIX TTPOCKTOB;

(dhopMupOBaTh HAYYHBIN THIT MBIIIJICHUS, BIAIETh HAYYHONH TEPMHUHOJOTHEH, KITFOYEBBIMHU
MOHSATHUSMH B METOJIAMU;

CTaBUTh U (GOPMYIHPOBATH COOCTBEHHBIE 33/Jaud B 0Opa30BaTENbHOUN NEATEITHHOCTH H
KU3HEHHBIX CUTYaIIHIX;

BBISIBJISITh TIPUYUHHO-CJICJCTBEHHBIE CBSI3M M aKTyaJIM3UPOBATh 3aJady, BBIJIBUTATH
rUnoTe’y e€ pelieHHs, HaxXOOUTh apryMEeHTbl Uil JIO0Ka3aTelIbCTBAa CBOMX YTBEP)KJICHUH,
3aJlaBaTh NapaMeTpbl U KPUTEPUH PELICHHUS;

aHAJIM3UPOBATh TOJYYCHHbIE B XOJE peEHIeHUs 3aJayd pPe3ylbTaThl, KPUTUYECKU
OIICHUBATh UX IOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHUE B HOBBIX YCIIOBHSX;

J1aBaTh OLIEHKY HOBBIM CUTYAIIUSIM, OI[EHHBATh IPHOOPETEHHEII OTIBIT;

OCYIIECTBIATh ILieICHATIPABICHHBIA TIOMCK IEpPeHoca CPEJACTB M CHOCOOOB JeiicTBUA B
PO(eCCHOHATBHYIO CPELY;

yMeTh MEpeHOCHTh 3HAHMS B [O3HABATENbHYIO M  NPaKTUYECKYyl0  06IacTu
KU3HEIeATETbHOCTH;

yMeTh MHTETPHPOBATH 3HAHMS U3 PA3HBIX MPEMETHBIX 00/IacTeil;

BBIJIBUTaTh HOBHIE HJEM, HpEIaraTh OPUTMHAIBHBIE TMOJAXOABI M DEIIEHHs, CTAaBUThH
IpOGIEMBI U 33/1aut, JOMYCKAIONINE aTbTePHATHBHBIE PEIICHHS.

3) pa6ora ¢ undopmanmueii:

OPHMEHTUPOBATECA B PA3TMYHBIX MCTOYHHMKAX MH(MOPMAIMH (TEKCTe yd4eOHOro Iocobms,
HAyYHO-TIOMYJISAPHOMN JTHTEpaType, GHONOTHYECKHX CIOBAPSX U CIIPABOYHMKAX, KOMITBIOTEPHBIX
6a3ax NaHHBIX, B VIHTepHeTe), aHATU3UPOBATH



MHGOPMALMIO PA3TMYHBIX BUAOB U (OpPM TpencTaBieHHs, KPUTUYECKH OICHUBATH €&
JOCTOBEPHOCTH U HETIPOTUBOPEUNBOCTD;

(dbopMynHpoOBaTh 3aMpochl U NPUMEHSTH PA3JIMUHBIE METOIbl NpPU TOUCKE H OTOOpe
Ounonorudeckoi nHGopMaIuu, HeOOXOIUMOM JIIsl BBITIOJIHEHUS yIEOHBIX 3a/1a4;

npuoOpeTaTh OMBIT KCIOJIB30BAaHMS WH(POPMAIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHH,
COBEPILIEHCTBOBATH KYJIBTYpPY aKTUBHOTO HUCIOJIH30BAHUS PA3JIMIHBIX TIOUCKOBBIX CHCTEM;

CaMOCTOSITEIIFHO BBIOMpATh ONTUMAJbHYIO (OpMY TPEACTaBICHUS OHOJIOTUYECKON
nHpopmanuu (CxeMbl, rpaduKu, TUarpaMMbl, TaOJIHIbI, PUCYHKU U IPYTOe);

WCIOJb30BaTh HAy4YHBIN S3BIK B KadyeCTBE CpeACTBa NpU paboTe ¢ OHOJOTHYECKOU
nHbOpManKeli: TPUMEHSITh XUMHUYECKUE, (PU3MUECKHEe M MaTeMaTWYeCKHe 3HAKH M CHMBOJIBI,
dbopmynbl, abOpeBUaTypy, HOMEHKIATYpy, HCIOJb30BaTh U MpeoOpa3oBbIBaTh 3HAKOBO-
CHMBOJIMYECKHE CPEJICTBA HATJISITHOCTH;

BJIQJIETh HAaBBIKAMH DPACIO3HABAHMSA M 3allUTHl WHGOpMAWH, HWHOOPMAITMOHHON
0€30MacCHOCTH JIUYHOCTH.

OBJajieHue YHMBEPCAIbLHBIMA KOMMYHUKATHBHBIMH JAeiCTBUAMU:

1) o6menue:

OCYIIECTBIISITh KOMMYHHKAIIMU BO BCEX c(epax KU3HU, aKTHBHO y4acTBOBATh B JHMAJIOTE
WIH JUCKYCCHU TI0 CYIIECTBY OOCYXJaeMOW TeMbl (YMEHHE 3aJaBaTh BOIPOCHI, BBICKA3HIBATH
CYXKIIEHWsI OTHOCHUTEJIGHO BBITIOJNHEHUS TIpeIUlaraeMoil 3aJadyd, YYWUTBIBATH WHTEPECHl W
COTJIACOBAHHOCTH TIO3UIINH IPYTUX YYACTHUKOB JHUAIOTa WIH JUCKYCCHH);

pacrio3HaBaTh HeBepOaJbHBIC CpEICTBA OOMICHMS, TOHMUMATh 3HAYEHHE COIMAIbHBIX
3HAKOB, MPEANOCHIIOK BOZHUKHOBEHUSI KOH(MIMKTHBIX CUTYaIMil, yMETh CMAT4aTh KOH(DIUKTHI U
BECTHU MEPETOBOPHI;

BIIAJIETh PA3IUYHBIMU CHIOco0aMu OOIIEHHS W B3aUMOJICHCTBUS, MOHUMATh HaMEPEHUS
JPYTUX JIIOJIeH, MPOSBIIATh YBOXKUTEIHHOE OTHOLIEHHE K COOECeHUKY U B KOPPEKTHOU (popme
(bopMynupOBaTh CBOM BO3PAKEHUS;

pa3BEPHYTO U JIOTUYHO H3JIaraTb CBOIO TOYKY 3PEHHUS C HCIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB.

2) coBMecTHAsl 1eATeIbHOCTD:

MIOHUMATh U UCIOJIb30BaTh NMPEUMYIIECTBA KOMAaHAHONW U MHAWBUIYaTbHOU pabOTHI MpHU
pelieHny OGMOoJIOru4eckor mpoobsieMbl, 000CHOBBIBATH HEOOXOIUMOCTh MTPUMEHEHUS TPYIIIOBBIX
(dhopM B3aMMOJICHCTBUS MPU pEeUICHUH yueOHOM 3a/1auu;

BBIOMpPATh TEMAaTHUKy M METOJIbI COBMECTHBIX NEHCTBUH € yu€TOM OOIIMX MHTEPECOB U
BO3MOXHOCTEH Ka)/I0TO YjeHa KOJUIEKTHBA;



IIPUHUMATh L€ COBMECTHOM J€ATEIbHOCTH, OpPraHU30BbIBATb U KOOPAMHHPOBATH
JNEUCTBUSA IO €€ JOCTUIKEHUIO: COCTABJIATH IUIAH JCUCTBUM, PACIpPENEisaTh POIM C Y4ETOM
MHEHHH yJaCTHUKOB, 00CYKAaTh Pe3yJIbTaThl COBMECTHOM paboThI;

OIICHUBATh Ka4eCTBO CBOETO BKJIAJA U KaXKJOTO YYaCTHHKA KOMaHbI B OOIIUI pe3ynbTaT
10 pa3pabdOTaHHBIM KPUTEPHUSIM;

IpeaiaraTb HOBBIE IMPOEKTHI, OLEHUBATh UAEU C MO3ULMUU HOBU3HBI, OPUTMHAJIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYHIECTBJIATh IO3UTHBHOE CTPATETMYECKOE IIOBEJCHUE B DPA3JIM4YHBIX CHUTyalUsX,
MIPOSIBJIATH TBOPUYECTBO U BOOOpaXKeHue, ObITh HHUIIUATUBHBIM.

OgiajieHNe YHUBEPCAJIBLHBIMH PeryJIATHBHBIMH 1eHCTBUSMM:

1) camoopranuzanus:

HCIOJIb30BaTh OMOJIOTMYECKWE 3HAaHUSA JJIs BBIABICHUS NOpoOJeM M HX pelIeHHs B
KU3HEHHBIX U Y4€OHBIX CUTYallUsIX;

BBIOMpATh Ha OCHOBE OMOJIOTUYECKUX 3HAHUII 1I€JIEBbI€ U CMBICIOBBIE YCTAHOBKU B CBOUX
JNEUCTBUAX U TMOCTYNKAaX MO OTHOLICHUIO K JKMUBOW MPUPOJIE, CBOEMY 3J0POBBIO U 3J0POBBIO
OKPYXKAIOIIHX;

CaMOCTOSITENIBHO OCYILIECTBIISITh MO3HABATEIBbHYIO JIE€ATENbHOCTD, BBISBIATH MPOOJIEMBI,
CTaBUTh W (HOPMYIHpPOBATH COOCTBEHHBIE 3aqa4ll B 00pa30BaTEIbHOW MACSITEIBHOCTH U
KU3HEHHBIX CUTYyalHsIX;

CaMOCTOSITEJIBHO COCTABJISITh IUIAH PELeHHs MPOOIeMbI ¢ YYETOM UMEIOLIUXCS PECYPCOB,
CcOOCTBEHHBIX BO3MOKHOCTEH U MPEOUTEHUI;

JlaBaTh OLICHKY HOBBIM CUTYaLlMsIM;

paclupATh paMKH Y4eOHOro IpeaMeTa Ha OCHOBE JIMUHBIX HPEINOYTEHHUH; JenaTh

OCO3HAHHBII BBIOOpP, APTYMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTh
3a pEIICHHE;

OLIEHUBATh IPHOOPETEHHBIH OIBIT;

crocoO0CTBOBATh (POPMUPOBAHUIO U IPOSIBICHHUIO IIUPOKOM 3pyJULIMU B Pa3HBIX 001acTAX
3HaHUH, OCTOSIHHO MOBBIIIATE CBON 00pa30BaTeNbHbIN U KyJIbTYPHBIH YPOBEHbD.

2) caMOKOHTPOJIb:

J1aBaTh ONEHKY HOBBIM CHTYAIUAM, BHOCHTh KOPPEKTHBBI B JEATEIHHOCTb, OLEHHBATH
COOTBETCTBHE PE3y/bTATOB LEJAM;

BJIJIeTh HABBIKAMH TIO3HABATENBHOMH ped)IeKCHH Kak OCO3HAHMS COBEPIIAEMBIX JeHCTBHIl
¥ MBICTUTEJBHBIX MPOIIECCOB, X PE3yIbTATOB M OCHOBAHMH, MCIIONB30BATh MPHEMBI pedIeKcHu
JUTS OLIEHKH CHTYAIUH, BEIGOPA BEPHOTO PEITEHNS;

YMeTh OIIEHMBATH PUCKH H CBOEBPEMEHHO IIPMHUMATH PEMICHHS [0 X CHIKEHHIO;



IIpUHUMaTb ~ MOTMBBl M apryMEHThl  JpPYrMX IpUd aHaIU3€  pPE3yJIbTaTOB
JEATEIHOCTH;

3) npunsTHE ceds U APYTUX:

MPUHUMATH ce0sl, IOHUMasi CBOM HEJOCTATKU U JJOCTOUHCTBA;

IIpUHUMaTb ~ MOTMBBI M apryMEHTBl  JpPYyruX IIpH aHAIA3E  pe3yJbTaTOB
NEATEIBHOCTH;

MIPU3HABaTh CBOE IIPABO U MIPaBO JPYruX Ha OLUIUOKH;

pa3BUBaTh CHIOCOOHOCTH MOHUMATh MUP C MO3ULIUHU JPYTrOT0 YEI0BEKa.

HNPEIMETHBIE PE3YJIBTATbBI

[IpenmetHbie pe3ynapTaThl ocBoeHUs nporpaMMbl COO no Ouosoruu Ha 0a30BOM ypOBHE
BKJIIOUAIOT crienupuyeckue s yuedHoro npenmera «buosorus» HaydHble 3HaAHUS, YMEHHUS U
CrocoObl JEMCTBUII 1O OCBOGHHIO, HHTEpPIpPETAlMUd U MpeoOpa3OBaHUIO 3HAHUM, BUIbI
JESITEeIbHOCTH O TOJYYEHUIO HOBOTO 3HAHMS W MPUMEHEHMIO 3HAaHWU B Pa3jIMuYHBIX Y4e€OHBIX
CUTyallsiX, a TaKXe B pEabHBIX >KU3HEHHBIX CHUTYallUsiX, CBS3aHHBIX ¢ Ouojorueil. B
MporpaMMe MpeIMeTHbIE Pe3yIbTaThl MPEACTABIECHBI 110 TOAaM 00y4EHusI.

[IpenmeTrHbie pe3ynbTaThl OCBOEHHsS ydeOHoro mpenmera «buonorus» 6 10 kaacce
JOJIKHBI OTPAXKATh:

c(OpMUPOBAHHOCTh 3HAHUI O MeCTe U POJM OUOJIOTMHM B CHUCTEME HAYYHOTO 3HAHUS
€CTECTBEHHBIX HAaYK, B (JOPMUPOBAHUU COBPEMEHHON €CTECTBEHHO- Hay4YHOM KapTUHBI MUpa U
Hay4HOT'O MHUPOBO33PEHHUS, O BKJIA/I€ POCCUICKUX U 3apyOeKHbBIX YUEHBIX-OMOJIOTOB B Pa3BUTHE
Onosoruu, PyHKIMOHAIBHONW I'PaMOTHOCTH YEJIOBEKA ISl PELIEHUs )KMU3HEHHBIX 3a/1a4;

YMEHHUE pacKpbIBaTh COJAEpKaHHE OMOJIOIMYECKMX TEPMHUHOB U MOHSATHUMN: )KU3Hb, KJIETKA,
opraHus3M, Meraboym3M (0OMEH BEmIeCTB M NPEBpallleHHEe JSHEPTUM), TrOMeocTa3
(camoperynsuus), ypoBHEBas  OpraHM3aLUs  JKUBBIX  CHUCTEM, CaMOBOCIIPOU3BEJICHHE
(penpoaykuus), HacIEICTBEHHOCTh, H3MEHUMBOCTh, POCT U Pa3BUTHE;

yMEHHUE u3jiaraTb OHOJOIMYECKHE TEOpUU (KJIETOUHAs, XPOMOCOMHAs, MyTallUOHHas,
LEHTpaJbHAsl JIOTMa MOJICKYISIpHOW Owosoruu), 3akoHbl (I'. Mengens, T. Moprana, H. .
BaBuioBa) u yuenus (0 LieHTpax MHOTro00Opa3usi U IPOMCXOXKACHUS KyabTYpHBIX pacTteHuil H. 1.
BaBuiosa), onpeaensTh rpaHULbl UX IPUMEHUMOCTH K KUBBIM CHCTEMaM;

YMEHHUE BIa/IeTh METOJaMHM HAy4yHOTO IIO3HAHUS B OMOJIOTMH: HAOJIIOAEHUE U ONMCAHUE
KHUBBIX CHCTEM, IIPOLIECCOB M SBJICHUH, OpraHu3alus M MPOBEJCHHE OHOJOIMYECKOIro
SKCIIEPUMEHTA, BBIIBIKCHUE THMIIOTE3bl, BBISBICHHE 3aBHUCHMOCTH MEXIY HCCIELyEeMbIMU
BEJIMYMHAMH, OOBSCHEHHE IOJIyYEHHBIX



pe3yIbTaTOB, UCIOIB30BAHHBIX HAYYHBIX MOHATHHA, TEOPUN U 3aKOHOB, YMEHHUE JEIaTh BHIBOIBI
Ha OCHOBAHUH TOJIyYCHHBIX PE3yJIbTaTOB;

YMEHHUE BBIJICNIATh CYIIECTBEHHBIC MPHU3HAKH BHPYCOB, KJIETOK MPOKAPHUOT U IYKAPHOT,
OJTHOKJICTOYHBIX U MHOTOKJIETOYHBIX OPraHMU3MOB, OCOOCHHOCTH IMPOIIECCOB: 0OMEHA BEIIECTB U
MIPEBpAILEHUs] PHEPTUU B KIETKE, (POTOCHHTE3a, IUIACTHUYECKOTO M SHEPreTHYECKOro oOMeHa,
XEMOCHHTE3a, MHUTO03a, MEH03a, OIJIOJOTBOPEHHS, PA3MHOKEHUS, WHIUBHUIYyAIHOTO PAa3BUTHS
opranusma (OHTOT€HE3);

yMEHHUE NMPUMEHSTHh MOJTYUYEHHBIE 3HAHUS U1 OOBSCHEHUs OMOJIOTHYECKHX MPOLIECCOB U
SIBJICHUH, JJIs1 IPUHSITHS MPAKTUICCKUX PEIICHUN B TIOBCEAHEBHON XKU3HU C IEIIbI0 00CCIICUCHUS
0€30ITaCHOCTH CBOETO 3JI0POBbS W 3I0POBbS OKPYXKAIOIUX JIOACH, COONIOACHUS HOPM
TPaMOTHOTO TIOBEJICHUSI B OKPYXKAIOMIEH NPUPOAHON cpene, MOHUMAaHHWE HEOOXOIUMOCTH
WCTIOJIb30BAHUS JOCTIKEHUN COBPEMEHHOW OMOJOTMH M OMOTEXHOJOTHH U palrOHAIHLHOTO
MIPUPO/IOTIONIE30BAHUS;

YMEHHE pelIaTh DSJeMEHTapHbIE TEHETHYECKHE 3aJadyd Ha MOHO- W JUTHOpHIHOE
CKpEIIMBaHKe, CICTIJICHHOE HACIIE0BAHUE, COCTABISTh CXEMbl MOHOTHOPHIHOTO CKPEITHBAHHS
IUTSL TIpeICKa3aHusl HAClIeI0BaHUS IPU3HAKOB Y OPraHU3MOB;

YMEHHE BBIMOJIHATH JIa0OpaTOpHbIE U IMpaKTU4YecKue padoThl, cOOMI0IaTh IMpaBHUiia MpU
paboTe ¢ yueOHBIM U J1a00PaTOPHBIM 000PYAOBAHHUEM;

YMEHHE KpPUTHYECKH OIICHMBATh W HHTEPIPETUPOBATh WHPOPMANNIO OHUOJIOTHYECKOTO
COJIepKaHUs, BKIIOYAIONIYIO TICEBJAOHAYYHBIC 3HAHUS W3 PA3IMYHBIX HMCTOYHHKOB (CpelCTBa
MaccoBO# MH(pOpMAINK, HAyIHO-TIOMY/ISIPHBIE MaTEPUANbI), STHUYECKUE aCTIeKThl COBPEMEHHBIX
UCCleI0BaHuI B OMOJIOTHH, MeIULIMHE, OMOTEXHOJIOTUH;

YMEHHE CO3/JaBaTh COOCTBEHHBIE TIMCbMEHHBIE M YCTHBIC COOOIIEHHUs, 00001Ias
OMOJIOTHMYECKYI0 HMH(QOpPMAIMI0 U3 HECKOJBKMX HCTOYHHUKOB, TPAaMOTHO HCIOJIb30BaTh
MMOHSATUWHBIN anmapat OHOJIOTHH.

[IpeameTHBIC pe3ynbTaThl OCBOCHHS YydeOHOro mnpeamera «bwonorus»y ¢ 11 knacce
JOJIKHBI OTPAXKATh:

cOpMUPOBAHHOCTh 3HAHUM O MECTe U POJM OUOJIOTMHM B CHUCTEME HAYYHOTO 3HAHUS
€CTECTBEHHBIX HAayK, B (JOPMUPOBAHUU COBPEMEHHOW €CTECTBEHHO- HAyYHOM KapTUHBI MUpa U
HAayYHOTO MHUPOBO33PEHHUS, O BKJIA/I€ POCCUMCKUX U 3apyOeKHBIX YUEHBIX-OMOJIOTOB B Pa3BUTHE
ouosnoruu, PyHKIIMOHAIBHON IPAMOTHOCTH YeJIOBEKa JUIsl pEIIeHHs] )KU3HEHHBIX 3a]1a4;

YMEHHE pPacKpbIBaTh COJIep>KaHWE OWOJIOTMUECKUX TEPMHHOB W TOHSTHMA: BH],
NOMyJsilus,  TeHO(OHJA,  SBOJIONUS,  ABWXKYIIHME  Clibl  ((aKToOpbl)  HBOJIOLHUY,
MPUCTIOCOOIEHHOCTh OPraHU3MOB, BHJI000pa30BaHME, SKOJOTHUEcKHue (PakTopsl,



9KOCHUCTEMA, MPOAYIEHThI, KOHCYMEHTBI, PEIYLICHTHI, LI MTUTaHUs, SKOJOTHYeCKas MUpaMHIa,
ouoreoreHo3, ouocdepa;

yMEHUE WU3jararb Ouosorndeckue Teopuu (dBosroroHHas Teopus Y. JlapBuHa,
CHUHTETHUYECKasl TEOPHUs SBOJIOLNN), 3aKOHBI U 3aKOHOMEPHOCTH (3apoabliieBoro cxojcra K. M.
bapa, uepenoBanus riaBHbIX HampasieHud u nytei 3somonuu A. H. Cesepuosa, yueHus o
ouoctepe B. . BepHajickoro), onpeneisiTh rpaHUIlbl KX IPUMEHUMOCTH K KUBBIM CHCTEMAaM;

yMEHHUE BIIaJIETh METOJAaMH HAyYHOTO TIO3HAHHWS B OMOJIOTHMH: HAOIIOJCHUE W ONHCAHUE
KUBBIX CHUCTEM, IIPOLIECCOB U SIBICHUN, OpraHu3auus M IPOBEJCHHE OHMOJIOrMYECKOIo
OKCIIEPUMEHTA, BBIJIBIDKCHHE THUIIOTE3bl, BBISBICHUE 3aBUCHMOCTH MEXIY HCCIEAYyEeMbIMU
BEJIMYMHAMH, OOBACHEHHE TIOJYyYEHHBIX PE3YyJIbTAaTOB, HCIOJB30BAaHHBIX HAYYHBIX IOHSTUM,
TEOPU U 3aKOHOB, YMEHHE JIEJIaTh BbIBOJIbI HA OCHOBAHUU MOJIY4YEHHBIX PE3YJIbTaTOB;

YMEHHUE BBIICIATH CYIIECTBEHHBIC MPU3HAKU CTPOCHUS OMOJIOTHUYECKHUX OOBEKTOB: BUIOB,
MOMYJISIUKM, TPOAYLIEHTOB, KOHCYMEHTOB, pEAYLEHTOB, OHOT€OLEHO30B M HOKOCHCTEM,
OCOOEHHOCTH  IPOIIECCOB:  HACIEACTBEHHON  HM3MEHYMBOCTH, €CTECTBEHHOTO  0TOOpa,
BUJI000pa30BaHus, MPUCIIOCOOIEHHOCTH OPraHU3MOB, JIEHCTBHUS DKOJIOTHUYECKUX (PAKTOPOB Ha
OpraHu3MBbl, IEPEHOCA BEIIECTB U NMOTOKA YHEPTUH B AKOCHCTEMAaX, aHTPOTIOT€HHBIX U3MEHEHUN
B DKOCHCTEMAax CBOEW MECTHOCTH, KPyroBOpOTa BEUIECTB U OHOr€OXMMHYECKHUX LHKIOB B
ouocdepe;

yMEHHE TIPUMEHSTh TOJyYeHHBIE 3HAHUS JJIs1 OOBSICHEHUS OMOJOTUYECKUX MPOIECCOB U
SIBJICHUH, JJIs IPUHSATHS MPAKTHYECKUX PEIIEHU B TIOBCETHEBHOM JKU3HU C TEJIhI0 00€CTICUeHUS
0€30MacCHOCTH CBOEr0 3JI0pPOBbS U 3J0POBbSl OKPYXKAIOLIUX JIIOJEH, COOM0AeHUS HOpM
IrPaMOTHOTO TOBEACHHUS B OKpY)Kalolled MNPUPOJHON cpele, MOHMMaHHE HeOoOXOIUMOCTU
HCI0JIb30BAHUSA JOCTHKEHUIN COBpEMEHHOM ouonoruu JUIs paroHaIbHOrO
MIPUPOIOIIOJIL30BAHUS;

YMEHHE pellaTh 3JIeMEHTapHble OHOJOTHYecKHUe 3a/layM, COCTAaBJIATH CXEMbl IEpeHoca
BEIIIECTB M SHEPTUH B IKOCUCTEMAaX (IIeTIH MUTAHHUSA );

YMEHHE BBINOJIHATH JJAOOpaTOpHbIE W MpaKTHUecKue paboThl, cOOMI0AaTh MpaBuUiia MpPHU
paboTe ¢ yueOHBIM U JJa0OPaTOPHBIM 00OPYIOBAHHEM;

YMEHHE KPUTHUYECKH OILICHMBATh M HHTEPIPETUPOBATH HH(POpPMALHMIO OUOJIOTHYECKOrO
COJIep’KaHus, BKJIIOYAIOLIYIO TICEBJOHAy4YHbIE 3HAHHUS U3 PA3IUYHbIX HCTOYHUKOB (CpelCTBa
MaccoBOo HH(OpMaNMM, HAyYHO-TIOMYJSPHBIE MaTepHalbl), paccMaTpuBaTh TIJI00AIbHbBIE
9KOJIOTHYecKre MpoOIeMbl COBPEMEHHOCTH, (GOPMUPOBATH IO OTHOIIEHUIO K HUM COOCTBEHHYIO
MO3UIIHUIO;

YMEHHME CO3/1aBaTh COOCTBEHHbIE MUCHBMEHHBIE U YCTHBIE CcOOOIIeHHs, 0000IIas
OMOJIOTHYECKYI0 HMH(POPMAIUI0O M3 HECKOJBKMX MCTOYHHUKOB, TIPaMOTHO HCIOJIb30BaTh
MMOHSATUWHBIN anmapar OHOJIOTHH.



TEMATHYECKOE INTAHUPOBAHME 10

KJIACC
KoandecTBo yacos DJIeKTPOHHbIE
HaunmeHoBaHUE pa3aesoB U TEM udpoBLIe
Ne n/m P Konrpoabubie | Ilpakrnueckue (1upp )
NporpaMmbI Bcero o0pa3oBare/ibHbIE
padoTbI padoThI
pecypcnbl
bubmmoreka [JOK
1 b 2 0.5
HOJIOTHA faK HayKa https://m.edso0o.ru/7f41c292
2 JKuBBIEe CCTEMBI U X OpraHu3aIins 1 bubmmorexa [JOK
p 1 https://m.edsoo.ru/7f41c292
bu6mmoreka [JOK
3 X 7 8 1 1
WMHYECKHI COCTaB U CTPOCHUE KIICTKH htts://m.edsoo.ru/ 741292
Hcnons3yro 11 (mdpoByro
J1a00paTOPHIO) 110 OMOJIOTHHU
n3 Touku Pocrta
bubmmoreka [JOK
4 XK 6
HBHEACATEILHOCTE KIeTI https://m.edsoo.ru/7f41c292
Hcnonesyro 11 (mdpoByro
J1a00paTOPHIO) 110 OMOJIOTHHU
n3 Touku Pocrta
5 Pa3MHOkeHMe 1 UHIMBUAYAJIbHOE PA3BUTHE 5 1 1 bu6nmoreka [JOK
OpraHu3MOB https://m.edsoo.ru/7f41c292
Hcnonssyro LI (1mdpoByio
J1a00paTOPHIO) 110 OMOJIOTHHU
n3 Touku Pocrta
5 HacnencTBeHHOCTE M H3MEHYNBOCTD 8 1 15 bu6nmoreka [JOK
OpraHu3MOB ' https://m.edsoo.ru/7f41c292
7 Cenexkuust opranu3mMoB. OCHOBBI 3 bubnunoreka [IOK
OHUOTEXHOIOTHHU https://m.edsoo.ru/7f41c292
bu6nmoreka [JOK
8 P 1
C3CPBHOC BpeMA https://m.edsoo.ru/7f41¢c292
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 3 4
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11 KJIACC

KoaudecTBo yacos DJIeKTPOHHbIE
HaunmeHoBaHUE pa3aesioB U TEM udpoBLIe
Ne n/m pasi Kourpoabusie | IIpakTnueckue (mucp )
NPorpaMmbI Bcero o0pa3oBare/ibHbIE
padoTbI padoThI
pecypcsl
1 DBOJIIOIIMOHHAS OUOJIOTHSA 9 1 bubmmorexa HOK
https://m.edsoo.ru/7f41cc74
Bo3HUKHOBEHME 1 pa3BUTHE )KU3HU HA bubnuoreka [IOK
2 9 0.5
3emie https://m.edsoo.ru/7f41cc74
bu6mmoreka [JOK
3 O 5 1
PratHsMbl H OKpYsaotias cpeia https://m.edsoo.ru/7f41cc74
Hcnons3yro 11 (imdbpoByro
J1a0OPAaTOPHIO) I10 DKOJIOTUH
n3 Touku Pocrta
4 Coo0111ecTBa M DKOJIOTHYECKHUE CUCTEMBI 9 bubmmorexa LIOK
https://m.edsoo.ru/7f41cc74
bu6mmoreka [JOK
5 P 2
C3CPBHOC BpeMA https://m.edsoo.ru/7f41cc74
OBILIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 0 2.5
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