ITPUJIOXEHHUE 13
k ©@OII COO

IlIpeomemmnasn oonacmpe: ECTECTBEHHO-HAYYHBIE TPEJIMETbBI

PaGouas nporpamma
10 Y4eOHOMY TNpeaMeTy

BNOJIOI'usl

10 — 11 kaaccol



COJAEPKAHUE OBYYEHUA

10 KIIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJOTMH C OOIIECTBEHHBIMHM, TEXHUYECKUMHU H APYTUMHU
€CTECTBCHHBIMU HayKamH, Quiocoueil, ITHUKOH, ICTETUKOW © mpaBoM. Poms Ouwonoruu B
(opMHpPOBaHNN COBPEMEHHON HAYy4YHOU KapTHHBI Mupa. CucreMa OMOIOTHIECKUX HAYK.

MeTopl MO3HAHUS KUBOW MPUPOJBI (HAONIOACHHUE, SKCIEPUMEHT, ONHUCAHUE, U3MEpPEHHE,
KJ1accU(UKals, MOJICTUPOBAHKE, CTATUCTUYECKAsi 00pabOTKa TaHHBIX).

JdemoHcTpaumuu:

IToprpersr: Y. {apsun, I'. Mennens, H. K. Konpuos, /[x. Yorcon u @. Kpuk.

Tabmue! u cxeMbl: «MeTo/IbI TO3HAHUS KUBON TPUPOIBI.

JlaGopaTopHble U NpaKkTH4YecKue padoThbi:

[Tpaktueckass paboraNe 1. «lMcnonp3oBaHue pa3iaMUHbIX METOJOB IPU HU3YYEHUU
OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. JKuBble cucTeMbl H UX OPraHU3aIUA.

JKupble cuctembl (OMOCHUCTEMBI) KaK MpeaMeT u3ydeHus: 6uonaoruu. OTInYme >KUBBIX CUCTEM
OT HEOPTaHUYECKOU MPUPOJIBI.

CoiicTBa OnocucTeM U UX pa3HOOOpas3ue. Y pOBHU OpraHU3aluU OMOCUCTEM: MOJICKYIISIPHBIH,

KJICTOYHBIH, TKaHEBBIH, OpraHU3MEHHBIH, HOMYJISIITHOHHO-BUIOBOIA, 9KOCHUCTEMHBIH
(buoreoneHOTHYECKHI ), OMOC(EPHBIN.
JdemMoHcTpaumMu:

TaGmmubt u cxembl: «OCHOBHBIE IPU3HAKY KUZHUY, «Y POBHU OPTaHU3AIIUH )KUBOH TIPUPOIBI.

Ob6opynosanue: moaens Monekynsl JJHK.

Tema 3. XumMu4ecKkuii COCTaB U CTPOCHHE KJICTKH.

XVUMHYECKUH COCTAaB KJIETKU. XHUMHUYECKHE AJIEMEHTBI: MaKpO3JIEMEHTbI, MUKPOIJIEMEHTHI.
Bojia 1 MuHepanbHbIE BEIIECTBA.

@YHKIMY BOJbI U MUHEPAIbHBIX BEIIECTB B KieTke. [loanep:xanne ocMoTudeckoro oanaxca.

benku. CocraB u crpoeHune 6e1koB. AMUHOKHUCIOTH — MOHOMeEpHI OenkoB. HezameHnMble U
3aMEHUMbIE AMUHOKHUCIIOTBl. AMUHOKHCIIOTHBIN COCTaB. YPOBHM CTPYKTYPhl OEIKOBON MOJEKYIIbI
(mepBUYHasl, BTOPUYHAs, TPETUYHAS U YETBEPTUYHAS CTPYKTypa). XMUMUYECKUE CBOICTBa OEIKOB.
buonornueckue pyHKIMN OEIKOB.

®epmeHThl — Ouosiorndeckue KartanuzaTopbl. CTpoeHue ¢epMeHTa: aKTUBHBIM LEHT,
cyocrparHas cnienupuynocts. Kopepmentsl. Butamunpl. OTinuuuns GepMEeHTOB OT HEOPraHUYECKHX
KaTaJIn3aTOpOB.

YrneBonpl: MOHOcaxapuabl (TJIFOKO3a, prbo3a M JMe30Kcuprb03a), nucaxapuabl (caxaposa,
JaKTO3a) U ToJMcaxapuabl (Kpaxmall, MIMKOTeH, LIeJUTo103a). buonornvecknue GyHKIUU yTiIeBOIOB.

Jlunuasl: TpurmMuepusl, hocomunuabl, crepousl. ['napopmnsHo-runpodoOHbIe CBOICTBA.
buonoruueckue ¢pynkuuu aunuaoB. CpaBHEHUE YIIEBOIOB, OENKOB U JIUMUAOB KaK MCTOYHUKOB
SHEPIHH.

Hyxneunossie kucnotrel: JJHK u PHK. Hykneotnasl — MOHOMEpBI HYKIEMHOBBIX KHCIIOT.
Crpoenue u ¢pynkuuu JJHK. Crpoenue u ¢pynkunn PHK. Bunst PHK. AT®: crpoenue u ¢pyHKuuu.

[Mutonorus — Hayka o kieTke. Kiuetounast Teopust — mpumep B3auMOJEHCTBUS uaeH u (pakToB
B HAyYHOM ITO3HAHUU. MeTo/1bl U3yUeHUS KIETKH.

Knerka kxak memoctHas kuBas cuctema. OOIIMe MpU3HAKU KIETOK: 3aMKHYTas HapyXKHas
memOpana, mosiekynbl JIHK kak reneTuueckuii anmapar, CHCTeMa CHHTE3a Oelka.



Tunel  KIETOK: JyKapuoTHuUeckKas U MpokapuoTuueckas. (OCOOEHHOCTH CTPOCHHUS
npokapuoTudeckor kietku. Knmerounas crenka Oakrepuil. CTpoeHHE 3yKapHOTHYECKOH KIIETKH.
OCHOBHBIE OTJIMYUS PACTUTEIBHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepxXHOCTHBIE CTPYKTYPBl KJIETOK — KIETOYHAs CTEHKA, TJUKOKAJIUKC, UX (QYHKIIHH.
[InasmaTtuueckas wmemOpaHa, e€ cBoiictBa u ¢yHkuuu. llutoruiasma u  e€ oOpraHoubl.
Onnomem6Opanubie opranounsl kinerku: DIIC, ammapat I'onbmku, nuzocomsl. [TomyaBToHOMHBIE
OpraHou/bl KJIETKH: MUTOXOHAPUH, IutacTusl. [IpoucxoxaeHne MUTOXOHAPUN U muacTul. Buael
wiactug. HemeMmOpaHHbIE OpPraHoWAbl KJIETKU: PUOOCOMBI, KIJIETOYHBIM LIEHTP, LEHTPUOIH,
PECHUYKH, KIyTUKH. DYHKIIMY OPraHOMIOB KIETKU. BritoueHusl.

SAnpo — perynsaTopHblii neHTp KieTku. CTpoeHue sijpa: sjepHas 000J0YKa, KapHoIUia3ma,
XPOMAaTHH, AIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIECTB B KIIETKE.

JdeMoHcTpanum:

[Toptpetsr: A. JleBenryk, P. I'yk, T. [lIBann, M. lllneiinen, P. Bupxos, JIxx. Yorcon, @. Kpuk,
M. Vunkunce, P. ®@panknun, K. M. bap.

Huarpammbl:  «PacnpeneneHne XMMHYECKMX  JJIEMEHTOB B HEXHBOM  HPUPOIE»,
«Pacnpenenenre XuMUYECKUX 3JIEMEHTOB B JKUBOU MPUPOJIEN.

Tabmuubr u cxembl: «llepmomuyeckass TabnwWma XUMHYECKHX OJIEMEHTOB», «CTpoeHHe
MOJIEKYJIBl BONbI», «bruocunTres Genka», «CTpoeHne MoJeKyabl Oenka», «CtpoeHune (epmeHTay,
«Hykneunossie kucnotel. JJHK», «Ctpoenue monekynbl AT®», «CTpoeHHE 3yKapuOTHYECKOM
KJIeTkn», «CTpoeHue >KUBOTHOM KIETKW», «CTpPOEHHE pacTUTEIbHOM KIeTKku», «CTpoeHue
MIPOKAPUOTUYECKON KIIETKNY, «CTPOCHHE sI/Ipa KIETKW», «Y TIeBOABDY, «JIMIuabD».

OOopynoBaHue: CBETOBOM MHKPOCKON, OOOpYAOBAaHHME Il TPOBEICHUS] HAOIIOICHUN,
U3MEPEeHUl, SKCIEPUMEHTOB, MHKpOINpenapaTbhl pacTUTENbHBIX, >KUBOTHBIX M OaKTepHalIbHbIX
KJIETOK.

JlabopaTopHble U NIpaKkTHYeCKUe PadoThI:

Jlaboparopuas pabora Ne 1. «/3yueHue KaTaaUTHUECKON aKTUBHOCTU (EPMEHTOB (Ha
pUMepe aMHJIa3bl WIIM KaTalla3bl)».

JlaGopatopHas pabota Ne 2. «/3yueHue cTpoeHus KIE€TOK pacTeHUH, )KUBOTHBIX U OaKTepuit
0] MUKPOCKOIIOM Ha FOTOBBIX MUKpOIIpenapaTax U X OMHCAHUEN.

Tema 4. 7KuzHenesiTeIbHOCTb KJIETKH.

OOMeH BelecTB, WK MeTabomu3M. ACCUMUIIALINS (TTACTHYECKUH OOMEH) M JTUCCHUMUIISITUS
(oHepreTnyeckuii OOMEH) — JBE CTOPOHBI E€AMHOrO Iporecca Merabonu3ma. Poib 3aKkoHOB
COXpaHEHHUs BEILLIECTB U SHEPTUU B TOHUMaHUU MeTabosIn3Ma.

Tunsl oOMeHa BemecTB: aBTOTPO(HBIN U TerepoTpodHbIil. Poinb ¢epmeHTOB B 0OMEHe
BELIECTB U IIPEBPALLICHUH SHEPTUHU B KIIETKE.

@®otocunTe3. CBetoBas M TemMHOBas (Qas3bl (oTocuHTe3a. Peakumm (dorocuHTesa.
D¢ dexTuBHOCTL PoTocHHTE3a. 3HaUeHne (HOTOCHHTE3a IS KU3HU Ha 3emuie. BrnusHue ycrioBuii
cpenbl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIIIEHUS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PaCTEHUH.

XeMOoCUHTEe3. XEeMOCHHTE3UpYIolIe OakTeprH. 3HaueHHUEe XEMOCHHTEe3a ISl )KU3HU Ha 3eMIle.

OHepreTuyecknii 0OMeH B KieTKe. Paciieniienne BemecT, BbIICIEHUE U aKKyMYJIHPOBaHHUE
SHEPTUM B KIETKE. OTambl JHEPreTH4YecKkoro ooOmeHa. [nukonus. bpokeHwe W ero BUIHI.
Kucnoponnoe oxucienue, Wik KiIeTo4Hoe JbixaHue. OxuciautensHoe GochopuiarpoBaHue.
O} PeKTUBHOCTH IHEPTETHIECKOTO OOMEHa.

Peakumu wmarpuyHoro cunte3a. [enermueckas wuHpopmanus u JHK. Peanuzanus
TeHEeTHYECKON MHpopManuu B KieTKe. ['eHeTHYecKui KOa M ero CBOMCTBA. TpaHCKpUIIIUAS —



MatpuuHbli cuHTe3 PHK. Tpancnaumss — OuocuuTe3 Oenka. Dtambl TpaHchsuun. KomaupoBanwue
aMHHOKHUCIOT. Pons pubocom B OnocuuTe3e Oernka.

Hexnerounsie ¢opmbl sxu3Hn — BUpYChL. Mcropust oTkpsiTis Bupyco (. 1. ViBanoBCKkwid).
OcoOeHHOCTH CTPOEHHUS U >KU3HEHHOro IMKiIa BHUpycoB. bakrepuodaru. bone3nu pacreHuid,
JKUBOTHBIX W YE€JOBEKa, BbI3bIBacMble Bupycamu. Bupyc mmmyHonedunurta yenoBeka (BUY) —
Bo30yautens CIIM/la. OOparnast TpaHCKpHILHKs, peBepTaza W UHTerpasa. Illpodunaktuka
pacrpocTpaHeHHUs BUPYCHBIX 3a00JICBaHUH.

JdemoHcTpaumMu:

IToptpetsi: H. K. Konbuos, 1. . UBanosckuii, K. A. Tumupszes.

Tabmume! 1 cxembl: «TUNbl TUTaHUSDY, «MeTtadomu3my», «MUTOXOHAPHU», « DHEPTETUUSCKUN
obMeny, «Xmopomnacty, «Dorocunte3», «Crpoenne JIHK», «Ctpoenne u (QpyHKIHMOHUPOBAHUE
reHa», «CuHre3 Oenka», «['eHeTmueckuid koa», «Bupyce», «bakrepuodarn», «CtpoeHHe H
»ku3HeHHbIH nuki Bupyca CIIN1a, 6akrepuodaray, «Pemnukanus JJTHK».

O6GopynoBanue: Moaenu-ammdkauu «Yapoenune JHK u Tpanckpunius», «buocunres
Oenka», «CTpoeHue KIeTKn», Mojiens cTpykTypsl JJHK.

Tema S. PazMHoOKeHM e M UHAUBUAYAJIbHOE PA3BUTHE OPraHU3MOB.

KneTounslii 1MKI, WIM >KU3HEHHBIM 1uK1 kinetkd. MuHtepdaza u mwmros. [Ipoueccsr,
npotekaromue B uHTepdasze. Perumkamus — peakums Mmatpuunoro cunte3a JIHK. Crpoenwme
XPOMOCOM. XPOMOCOMHBIN HAOOp — KapHOTHI. J{UTIIIONTHBIN U TaIUTOUIHBIA XpPOMOCOMHBIC HA0OPHI.
Xpomatuasl. L{lutonornyeckue 0CHOBbI Pa3MHOXKEHUS U MHAUBUIYAIbHOTO Pa3BUTHS OPTaHU3MOB.

Henenune knetku — Muto3. Ctaaun muto3a. IIpouecchl, npoucxoasiiyue Ha pa3HbIX CTaAMIX
MHUTO3a. BHOJIOrMYECKHI1 CMBICT MUTO3A.

[Tporpammupyemasi ru0esb KIETKH — alonTo3.

@DopMbl pa3MHOKEHHsI OPraHU3MOB: Oecriosioe U mojoBoe. Buasl 6ecronoro pa3MHOXKEHUS:
JiefieHHe HaJlBoe, IMOYKOBAaHHE OJIHO- M MHOTOKJIETOYHBIX, CIIOPOOOpa3oOBaHHE, BETETATUBHOE
pa3mHoO)keHHe. VICKycCTBEHHOE KIIOHUPOBAaHNE OPraHU3MOB, €0 3HAYEHHUE JJIS CEIEKLIHH.

[TonoBo€ pa3MHOKEHUE, €TO0 OTIINYUS OT OECIIONOrO.

Meiio3. Cranum wmeio3za. Ilpoueccsl, mpoucxonsdiue Ha craausx Menosa. [loBenenue
XpoMocoM B Meiio3e. KpoccuHrosep. buonornueckuii CMbIC U 3HaUEHUE MEH03a.

["amerorenes — mporecc oOpa3oBaHMs IMOJIOBBIX KIIETOK Y *UBOTHBIX. lloJOBBIE Kene3bl:
CEMEHHUKU U AWYHUKU. OOpazoBaHuE U pa3BUTHE MOJIOBBIX KJIETOK — TaMeT (CHepMaro30H,
ARIEKIIEeTKA) — CiepMaTorenes 1 oporenes. OcoOEHHOCTH CTPOEHUS SIMIIEKIIETOK U CIIEPMaTO30U/I0B.
Omnonorsopenue. IlapreHorenes.

NuauBuayanbHoe pa3BUTHE (OHTOreHe3). DMOpPHOHAIBHOE pa3BUTHE (AMOpHOTEHE3). DTambl
HMOpPHOHANIBHOTO Pa3BUTHS Y MO3BOHOYHBIX JKUBOTHBIX: JIPOOJICHHE, racTpyJslusi, OPraHOTeHE3.
[TocToMOpHoOHAIBHOE pa3BUTHE. THIBI MOCTIMOPHOHAIBHOTO PA3BUTHUS: TMPsAMOE, HEMPSIMOe
(muunHOYHOE). BnusiHue cpenbl Ha pa3BUTHE OPraHU3MOB, (PAKTOPBI, CIOCOOHBIE BHI3LIBATH
BpPOXKIEHHBIE YPOICTBA.

Poct u pa3zButue pacreHui. OHTOreHe3 LBETKOBOTO PACTEHUS: CTPOCHHE CEMEHH, CTaJuu
pa3BUTHSL.

JdemoHcTpaumuu:

Tabmumpl 1 cxembl: «DOpMBI pa3MHOXKEHHUST OPraHU3MOBY, «J[BOWHOE OIUIOAOTBOpPEHUE Y
I[BETKOBBIX pacTeHuil», «BeretatuBHOE pa3MHOXKEHHE pacTeHU», «JleneHue KiaeTku OakTepHii»,
«CTpoeHue MOJIOBBIX KIIETOK», «CTpoeHre XpoMOCOMbI», «Kierounsiit ki, «Pemnukanus JJTHK»,
«Muros», «Menos», «lIpsmoe u Hempsmoe paszBuTHE», «['aMeTOreHe3 y MIICKONMUTAKOLUX H
yenoBeka», «OCHOBHBIE CTaUU OHTOI'€HE3a».



O6opynoBaHue: MHUKPOCKOI, MHKporpenapatsl «CrnepMaTo30UIbl MIIEKOIUTAIOLIET 0%,
«Slitnexnerka miekonurawouero», «Kapnokrnues B KJI€TKax Kopellka JIyKa», MarHUTHas MOJEJb-
amumukanys «Jlenenue kinetku», moaens JJHK, monens merada3sHol XpOMOCOMBL.

JlaGopaTopHble U NpaKkTH4YecKre padoThbi:

Jlaboparopuas pabora Ne 3. «HaOnrogenne MuTo3a B KJIETKaX KOHYMKA KOpeEIIKa Jiyka Ha
TFOTOBBIX MUKpOIIpenapaTax».

Jlaboparopuass pabora Ne 4. «M3ydeHWe CTpPOEHUS TOJOBBIX KIETOK Ha TOTOBBIX
MUKpOIIpenaparax.

Tema 6. HaciiencTBeHHOCTH M H3MEHYMBOCTH OPraHU3MOB.

[Tpeamer u 3anaun reHeTHKH. VIcTOpHs pa3BUTHSA TeHETHKH. POJIb IUTOOTHUH U SMOPHUOIIOTUHI
B CTAaHOBJICHUU T'€HETHKH. BK1ag poccuiicKuX 1 3apyOeKHBIX yUEHBIX B Pa3BUTHE TEHETHKH. METOIbI
FeHETUKU (TUOPUAOIOTHYECKUM, HUTOTEHETHUECKUN, MOJEKYJIspHO-reHeTHueckuii). OCHOBHBIE
T€HETUYECKUE MOHATUSA. [ 'eHeTnuecKasi CHMBOJIMKA, UCIIOJIb3yeMasi B CXEMaxX CKpEIIMBaHUM.

3aKOHOMEPHOCTH HACJIeI0BaHUS MTPU3HAKOB, ycTaHOBIeHHBIE ['. Menaenem. MoHorubpuanoe
CKpeIMBaHue. 3aKOH €INHO0-00pa3usi THOPHIOB MEPBOTO MOKOJCHHS. [IpaBmiio JOMUHUPOBAHHUS.
3aKOH paclIeIyIeHUs IPU3HAKOB. ['nnore3a yuctorsl ramer. [loaHOE U HEMOIHOE TOMUHUPOBAHUE.

JurubpunHoe  CKpellMBaHHWEe. 3aKOH  HE3aBUCUMOTO  HACIEJAOBAHMUS  IPU3HAKOB.
[{uToreHeTHYECKUE OCHOBbI JTUTMOPUIHOIO CKpELIMBaHUSA. AHAIM3MPYIOIIEE CKPEIMBaHUE.
Hcnonp30BaHne aHAIM3UPYIOIIETO CKPEIMBAHMS ISl ONIPEIETIEHUsI TEHOTUIIA OCOOU.

CuernneHHoe HacnenoBaHue npusHakoB. Pabora T. Moprana no crenyiieHHOMY Hacle1I0BaHUIO
reHoB. HapyuieHue cuensieHusi TeHOB B pe3yJibTaTe KPOCCUHIOBEpPA.

XpOoMOCOMHas TEOpUs HACJIECTBEHHOCTH. | eHeTHuecKne KapThl.

['eneruka moma. XpOMOCOMHOE OIIpENEICHHE Ioda. AyTOCOMBI U IIOJIOBBIE XPOMOCOMBI.
['oMmorameTHbI€ ¥ reTeporaMeTHbIe OpraHnu3Msl. HacnenoBanne npu3HaKoB, CLHEIUIEHHBIX C TIOJIOM.

N3MmeHunBOCTh. BHbl N3MEHYMBOCTU: HEHACIEACTBEHHAs U HACIEACTBEHHasA. Poib cpenpl B
HEHACJICJICTBEHHOW  M3MEHUMBOCTH.  XapaKTepUCTHKAa  MOAM(PHUKAIMOHHON  M3MEHYUBOCTH.
Bapuanvonsslii psa u BapuanuonHas kpuas. Hopma peaknum npusHaka. KomnuecTBeHHbBIE U
Ka4yeCTBEHHbIE MMPU3HAKU U UX HOpMa peakiuu. CBoicTBa MOAU(PHUKAIIMOHHON U3MEHYMBOCTH.

HacnencrBeHHas, WM TE€HOTUIMYECKas, W3MEHUYMBOCTb. KoMOMHATHBHAs H3MEHUYUBOCTb.
Meii03 1 110J10BOM Mpoliecc — 0CHOBa KOMOMHATUBHON H3MEHUMBOCTH. MyTallMOHHAs U3MEHYUBOCTb.
Knaccudukanus myranuid: reHHbIE, XpOMOCOMHbIE, T€HOMHbIE. HacToTa W NpPUYMHBI MYTalUM.
MyTtareHnHsle (QakTopbl. 3aKOH TOMOJIOTHUECKUX DPSJIOB B HacieAcTBeHHOW m3MeHumBoctu H. W.
Basunosa.

BHesnepHas HacieICTBEHHOCTh U H3MEHYUBOCTbD.

I'enetuka wyenoeka. Kapuotun denoBeka. OCHOBHbIE METOJbl TE€HETHKH YEJIOBEKA:
reHealoOrnyecknii,  ONM3HELOBBIH, IUTOTCHETHUECKUH, OMOXMMHUYECKUH,  MOJEKYJISIpHO-
reHeTuueckuil. COBpPEMEHHOE OIpEAEIeHUE TIEHOTHIIA: IIOJIHOTEHOMHOE CEKBEHHPOBAHME,
TeHOTHUIUpPOBaHWe, B ToM uyucie ¢ nomompto [II[P-anamm3a. HacnencrtBennsie 3a0osieBaHUS
yeJioBeKa: FeHHbIe 00J1e3HU, O0JIE3HH C HACJIEICTBEHHON MPenpacnoiokKeHHOCThI0, XPOMOCOMHbBIE
6one3nn. Comaruueckue M reHepatuBHble MyTanuu. CTBOJIOBBIE KJIETKU. [IpMHIHMIIBI 310pPOBOTO
o0Opa3a JKU3HHU, JWArHOCTUKH, MPOPHIAKTUKMA M JIEYEHHs T'eHeTHYecKux Oone3Held. Menuko-
FeHETUYECKOe KOHCYJIbTUPOBAHHUE. 3HAYeHHE MEAMIIMHCKOW TE€HETUKM B NPEJOTBPALICHUH U
JICUEHUHU TeHETUYEeCKNX 3a00JIeBaHUI YeTIOBEKa.

JdemoHcTpaumuu:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®@pus, C. C. YerBepuxos, H. B. Tumodees-
PecoBckwnii, H. 1. BaBuios.



Tabmunpl 1 cxembl: «MOHOTHOPUAHOE CKPEIIMBAHWE U €ro IMTOI€HETHYeCcKass OCHOBaY,
«3aKOH PACIICIUICHHS M €r0 IUTOTEHETHYeCKasi OCHOBaY», «3aKOH YHUCTOTHI ramMeTy, «{urudpumanoe
ckpemmBanue», «lluTomornueckue  OCHOBBI ~ AWTHOPUIHOTO  CKpeUIUBaHUs»,  «Meio3y,
«B3aumonencTBUE alIENIbHBIX T€HOBY, «I'€HeTHUeCKHue KapThl PACTEHUM, JKUBOTHBIX U YEJIOBEKa»,
«l'eHetnka mosa», «3aKOHOMEPHOCTH HACIENOBaHUs, CUEIUIEHHOTO C MoJom», «KapuoTumsl
YellOBeKa U JKUBOTHBIX», «BHUIBI W3MEHUMBOCTHY, «MOAU(PUKAIMOHHAS W3MEHUHUBOCTDHY,
«HacnenoBanue pesyc-hakropa», «I'eHeTuka rpynmn KpoBuy», « MyTallmoOHHAs U3MEHYUBOCTH.

O6opynoBanue: Mojenu-anmuikauuu «MoHorubpugHoe ckpemuBanue», «HemnomaHoe
JOMHUHHUpOBaHUE», «JlurubpuaHoe ckpeuBanuey, «llepekpéct XpomMocom», MHUKPOCKON U
Mukpornpenapar «Jpo3zodpuna» (Hopma, myranuu (HOpMBI KPBUIBEB W OKPACKH Tela), repOapuii
«I"opox moCceBHOW».

JlaGopaTopHble U IpaKkTH4YecKne padoThbi:

Jlaboparopuas pabora No 5. «/3ydeHue pe3ylnbTaToB MOHOTHOPUIHOTO M AUTHOPUTHOTO
CKpELIUMBaHUS Y APO30(HIIBI HA TOTOBBIX MUKpPOIIpEeHapaTaxy.

Jlaboparopuass padora Ne 6. «/3yueHne MOIUPUKANMMOHHOW W3MEHUYMBOCTH, IMOCTPOCHHE
BApUALIMOHHOTO Psiia U BAPUALIMOHHON KPUBOW».

Jlaboparopnas pabota Ne 7. «AHanu3 MyTanuii y 1po30(uiel Ha TOTOBBIX MUKPOIIpenapaTaxy.

[TpakTraeckast padorta Ne 2. «CocTaBieHUE U aHAIH3 POJAOCIOBHBIX YSIIOBEKAY.

Tema 7. Cesiekuusi oprann3moB. OCHOBBI OMOTEXHOJIOTHH.

Cenekiusi Kak Hayka M MHpPOLECC. 3apOKJICHUE CENeKUMH U JoMecTukauus. Yuenue H. WM.
BaBunoBa o0 1eHTpax MPOUCXOXKICHHS M MHOrooOpasusi KyJIbTypHBIX pacTeHuid. LleHTpbl
MIPOUCXOKICHHS IOMAITHUX KUBOTHBIX. COpT, MOPO/Ia, IITAMM.

CoBpeMeHHBIE METOJbl CEJICKIMU. MaccoBbli W WHIAMBUIYAJIbHBIA OTOOPHI B CEJICKIIUU
pacTeHuid M KUBOTHBIX. OIlIEHKa JKCTepbepa. BIM3KOpPOACTBEHHOE CKPEUIMBAHUE — MHOPHJIMHT.
Yucras nuaus. CkpelBaHue YMCTHIX JUHUHA. ['eTepos3uc, wiu rubpuaHas cuna. HepoactseHHoe
cKpenuBanue — ayropunuur. Otnanéanas rubpuanzanus u e€ ycnexu. IcKkycCTBEHHBIN MyTareHes
Y MOJyYECHUE TOJUIUIONIOB. JJOCTHKEHUS CENEKIIMN PACTEHUH, )KUBOTHBIX 1 MUKPOOPIaHU3MOB.

buorexHomoruss Kak OTpaciib MPOU3BOJACTBA. ['€HHAas MHXKEHepus. OTanbl CO3AaHUs
pexombunantHoit JIHK wu Tpancrennsix opranusmoB. Krerounas wumkenepus. Kierounble
KyJIbTypbl. MHKPOKJIOHAJIBHOE pPa3MHOKEHUE pacTeHul. KIIOHMpOBaHHWE BBICOKONMPOIYKTHBHBIX
CEBCKOX035HCTBEHHBIX OPTaHU3MOB. DKOJIOTHUYECKHE U dTHYecKue mpoosemsl. MO — renernuecku
MO (PUIIMPOBAHHBIE OPTAHU3MBI.

JemMoHcTpanuu:

[Toptpetsr: H. 1. BaBunos, 1. B. Muuypus, I'. JI. Kapnieuenko, M. ®@. IBaHoOB.

Tabmumpl u cxembl: Kapta «lleHTpbl NPOUCXOXKIEHUS W MHOT000pa3us KyJIbTYPHBIX
pacteHuit», «lloponbl JOMalIHMX >KUBOTHBIX», «CopTa KyJIbTYpPHBIX pacTeHuit», «OTaanéHHas
rubpuam3amusy, «Paborel akamemuka M. @. UBanoBay, «llomummonaus», «OOBEKTHI
ouotexHonoruny, «KiaeTounsle KyJbTyphl U KJIOHUpOBaHUEY, «KOHCTpyHpOBaHHE U TIEPEHOC TEHOB,
XPOMOCOM.

O6opynoBaHue: MYJSDKA IJIOJJOB M KOPHEIUIONOB AMKUX (OPM MU KYJIBTYPHBIX COPTOB
pactenuii, repoapuit «CenbCKOX035IICTBEHHBIE PACTECHUS.

JlaGopaTopHble U NpaKkTH4YecKre padoThbi:

Okckypcusi «OCHOBHBIE METOIBI M JIOCTHIKCHHUS CEJICKIIMA PACTEHWW W KUBOTHBIX (HA
CEJICKIIIOHHYIO CTaHIUIO, IJIEMEHHYI0 (GepMy, COPTOMCHBITATENbHBIN yYacTOK, B TEILUTUYHOE
X035IUCTBO, Ta00PaTOPHUIO arpOYHUBEPCUTETA WIIH HAYIHOTO IICHTPA)».



11 KJIACC

Tema 1. IBoIIOIIHOHHASA OMOJIOTHS.

[TpennocbuIKyu BOSHUKHOBEHHS 3BOJIOLUOHHON TEOPUH. DBOIIOLUOHHAS TEOPHUS U €€ MECTO B
Ouosnorun. BiusHue 3BOTIOLMOHHON TEOPUH HA Pa3BUTUE OUOJIOTUU U APYTUX HAYK.

CaunerenbcTBa 3Boiouuu. [lageonTonornyeckue: mocaea0BaTeIbHOCTh MOSBICHUS BUIOB B
MaJICOHTOJIOTUYECKOM JIETOMUCH, TiepexoHbie popMbl. broreorpaduueckue: cXoacTBO U pa3nudne
¢dayH u pI0p MaTEpUKOB M OCTPOBOB.

OMOpPHOJIOTHYECKHE: CXOJICTBA W pa3iMuus SMOPHUOHOB pa3HbIX BHJIOB TO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTHYHBIC, aHAJIOTHMYHbIE, pPYyIMMEHTapHbIE  OpPraHbl,
aTaBU3Mbl. MOJIEKYIISIPHO-OMOXUMHUYECKHUE: CXOJCTBO MEXaHU3MOB HACJIEJCTBEHHOCTH M OCHOBHBIX
METa0OJIMYECKUX MyTeH Y BCEX OPraHU3MOB.

OpomouronHas teopus Y. Jlapsuna. [Ipeanoceuiku BOSHUKHOBEHUSI JapBUHU3MA. J[BUKyIIMe
CHWJIBI DBOJIIOLUU BUAOB MO JlapBuHY (M30BITOUHOE Pa3MHOXKEHUE IIPU OTPAHHUYEHHOCTHU PECYPCOB,
HeonpeaenéHHast U3MEHYUBOCTh, 00pb0a 3a CyIEeCTBOBAaHHE, ECTECTBEHHBIN 0TOOP).

Cunrernyeckas teopus 3Bosonuu (CTO) u e€ oCHOBHBIE TIOJIOKEHUS.

Muxkpososmronus. [Tonynsius Kak equHUIA BHIA U SBOJTIOIUH.

JBuxyme cuibl ((pakTopbl) SBOJNIONMM BHJIOB B MpUpoje. MyTallMOHHBIA MpOLEcC |
KOMOWHATHBHASI U3MEHUMBOCTD. [lonynannoHHbIe BOJHBI U peiid reHoB. M30msamus 1 MUTparms.

EcrecTBenHbI 0TOOp — Hampasisromuil Gpakrop 3Bororu. @OpMbI €CTECTBEHHOTO 0TOOpA.

[Tprcnoco0IeHHOCTh OPraHU3MOB KaK pe3yibTaT 3BOMIONUH. [IpuMepsl npucnocoOiaeHut y
Opranu3MoB. ApoMOp(O3bl U UANO-aJaNTAIHH.

Bun wu BumooOpasoBanme. Kpurepunm Buma. OcHOBHBIE (OpPMBI BHA00OPa30BaHUS:
reorpauueckoe, 3K0JI0rHuecKoe.

MakposBomonus. Popmbl  HBOJOIUM:  (UIETHUECKas,, AMBEPreHTHas, KOHBEPreHTHas,
napaniensHas. HeoGpatumocTs 3BoMONNN.

[TpoucxoxaeHne oT HeCeMATU3UPOBAHHbBIX NpeaKkoB. [Iporpeccupyromas cnenuain3amnms.
AnanTuBHas paguarysl.

JleMoHCTpanum:

[Hoptpertsrt: K. JIunneit, XK. b. Jlamapk, U. [lapsun, B. O. KoBanesckuii, K. M. bap, O. I'ekkens,
®. Mrosutep, A. H. Cesepiios.

Tabmune! 1 cxembl: «Pa3BuTHE OpraHUYECKOro MuUpa Ha 3emiie», «3apoJbIlu MO3BOHOYHBIX
XKHUBOTHBIX», «Apxeontepukc», «DopMbl 00pbOBI 3a cyliecTBoBaHUE», «EcTecTBeHHBINH 0TOOPY,
«MHoroo0Opa3ue CcopToB pacTeHHil», «MHoroobpasue mOpoJ KHUBOTHBIX», «llomymsamuny,
«MyTaloHHass U3MEHYMBOCTH», «Apomopdosbly», «Mauoamantanumn», «OO0mas aereHepanus,
«/IBmwxymue cuibl sBoTIoNMNY, «Kapra-cxema mapmipyrta myremectsust Y. [lapsunay, «bopnbda 3a
cyuiectBoBaHuey», «lIpucmnocobieHHOCTh OpraHu3MoBy», «l'eorpaduueckoe BHI000pa30OBaHUEY,
«DKOJIOTHUECKOE BUA000PA30BaHUEY.

O6opynoBaHue: KOJIEKIHUS HACEKOMBIX C Pa3IMYHbIMH TUIIAMHU OKpAacKu, HabOp IJIOIO0B U
ceMsiH, Koyekuus «lIpuMepsl 3alllUTHBIX MPUCIIOCOONIEHUN Y >KMBOTHBIX», MoAelb «OCHOBHbIE
HaIpaBJICHUS 3BOIIOLUNY, 00bEMHAs MoeTh «CTpOEHHE TOJIOBHOTO MO3Ta ITO3BOHOUHBIX Y.

Buoreorpaduyeckas kapta Mupa, KojuieKuus «PopMbl COXPAaHHOCTH MCKOTIAEMBIX KUBOTHBIX
U pacTeHuil», mojenb ammiukanus «llepekpéct xpoMocom», BiakHble mnpenaparbl «Pa3Butue
HacekoMmoroy», «Pa3BuTHe narymku», MuKporpenapar «/pozoduna» (Hopma, myrauuu (Gopmbl
KPBUIbEB U OKPACKH TEJa).

JlabopaTopHble U NpaKkTHYeCKHe PadoThI:

JlaGopaTtopnas pabota Ne 1. «CpaBHEeHHE BUAOB IO MOP(OJIOTHIECKOMY KPUTEPHUIOY.



JlaGopatopnas pabora Ne 2. «OmnucaHue TPUCTOCOOJICHHOCTH OpraHu3dmMa # 8
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHe M pa3BUTHE )KU3HU Ha 3emJie.

JlonayuyHble TpEACTABICHUS O 3apOXACHHM XU3HU. HayuHbple rmmnore3pl BO3HUKHOBEHUS
KU3HM Ha 3emuie: aOuoreHe3 M MaHcrepMus. XUMHUYEcKas 53BOJIONUSA. AOHOreHHBIH CHHTE3
OpPraHMYECKUX BEIIECTB W3 HEOPraHMYECKUX. DKCIIEPUMEHTAIBHOE MOATBEPKICHUE XMMHUYECKON
sBosronu. HavanpHble 3Tanbl Ononorunyeckoit sBomtonuu. ['unoresa PHK-mupa. ®opmuposanue
MEMOpaHHBIX CTPYKTYp M BO3HHKHOBEHHE MPOTOKJIETKH. [lepBhle KIETKM M HX 3BOJIOLUS.
PopMHUPOBAHUE OCHOBHBIX I'PYIIII KUBBIX OPTaHU3MOB.

PazButue xxu3Hu Ha 3emiie 1o 3pam u nepuojaMm. Karapxeit. Apxeiickasi u mpoTepo3oiickas
apbl. Tlaneo3oiickas spa U €€ mepuojibl: KeMOPHIICKHI, OPAOBUKCKUH, CHITYPUHCKHIA, TEBOHCKUH,
KaMEHHOYTOJIbHBIN, TIEPMCKHIA.

Me3so3olickas 3pa 1 €€ nepruojibl: TPUACOBbIN, IOPCKUA, MEJTOBOM.

KaiiHo3zoiickas 3pa 1 €€ nepro/ibl: MaJeOreHOBbIMA, HEOT€HOBBIN, aHTPOIIOI€HOBBIM.

XapakTepucTuka KiIuMaTa M TeOoJOrM4ecKux mporeccoB. OCHOBHBIE 3Tallbl 3BOJIIOLMU
pPacTUTEIBLHOTO U KUBOTHOTO MHpa. ApoMopdh o3kl Y pacTeHuil 1 )KkuBOTHBIX. [losiBiIeHHe, pacuBeT u
BBIMUpaHUE TPy )KUBBIX OPraHU3MOB.

Cucrema OpraHMYecKOro Mupa Kak OTpakeHHe 3BotoUU. OCHOBHBIE CHCTEMaTHYECKHE
TPYIIIIBI OPTaHU3MOB.

DBOJIIOLMS Y€IOBEKa. AHTPONOJIOT U KaK HayKa. PazBuTre nmpencTaBieHuid O MPOUCXOKICHUN
yesioBeka. MeTroabl M3ydeHHsl aHTpornoreHe3a. CXoJCTBa M pa3iiMyusl 4YEJOBEKAa M KUBOTHBIX.
CucremaTn4ecKkoe MOJI0KEHUE YEI0BEeKa.

JBuwxymue cunbl  (pakropbl) aHTpomnoreHe3za. HacneacTBeHHas HM3MEHUHMBOCTh U
ecTecTBEeHHbIH 0TOOp. OOIIecTBeHHBI 00pa3 >KU3HU, U3TOTOBJIIEHUE OPYIUH TpyJla, MBIIICHHUE,
peub.

OCHOBHBIE CTaJIMU U BETBHU SBOJIIOIINU YETIOBEKA: aBCTPAIONUTEKH, UeoBeK yMmenbiid, UenmoBek
npsaMoxoamui, Yenosek HeanaepTanbckuil, YenoBek pa3yMHbIi. Haxoqku HCKOIMaeMbIX OCTAaTKOB,
BpeMs CYIIECTBOBAaHHUs, 00J1aCTh PaCIpOCTpaHeHus, 00BEM TOJIOBHOTO MO3ra, 00pa3 KHU3HH, OPYAHUS.

YenoBeueckue packl. OCHOBHBIE OOJBIIME pachl: €BpONEOUaHas (eBpa3uiickas), HEerpo-
aBcTpajoujHas  (PKBaTopuaibHasl), = MOHTOJIOMJHas  (a3MarcKo-amMepukaHckas).  UepTsl
MPUCTIOCOOTIEHHOCTH TPEJCTaBUTENEH YeIOBEUYECKUX pac K YCIOBHUSIM cylllecTBoBaHus. EnnHcTBO
yesoBeueckux pac. Kputuka pacuzma.

JleMoHCTpanum:

[Toptpetsr: @. Penu, JI. [Tactep, A. U. Onapun, C. Muinnep, I'. FOpu, Y. lapBuH.

Tabmumpl u cxembl: «Bo3nukHOBeHHE COJHEUHON CHUCTEMBI», «Pa3BUTHE OpPraHUYECKOTO
mupay», «PactutenbHas kietka», <«KuBotHas kierka», «lIpokapuoTuyeckas —KIETKa»,
«CoBpeMeHHas cUCTeMa OpraHU4eckoro mupay», «CpaBHEHHME AHATOMHUYECKHX YEpPT CTPOEHUs
YyelloBeKa U 4YeIOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa IaJCOHTOJIOIMUECKUX HaXOA0K
MPEKOB COBPEMEHHOIO 4YesloBeKay», «llpeBHeimme moan», «lpeBHue moan», «llepsbie
COBpPEMEHHBIE JTI0N», «UenoBedueckre pachl».

Ob6opynoBanue: Mmymspku — «lIpoucxoxkaenune uenoBeka»  (OIOCTBI  aBCTPaJIONUTEKA,
MUTEKaHTPONa, HeaHAepTaliblla, KPOMaHbOHIIA), CJIENKH WM H300pa)KeHHs KaMEHHBIX OpYyIuil
MEepPBOOBITHOTO 4YeJOBEeKa (KaMHH-YOMMEpHl, pyOuia, ckpebdiia), Te€OXpPOHOJOTHYECKas TaliIuIa,
KoJuteKIUs «DOpMbI COXPaHHOCTH UCKOMAEMbIX )KUBOTHBIX U PACTCHHI.

JlabopaTopHble U NpaKkTHYeCKHe PadoThI:



[Tpaktuueckas padora Ne 1. «M3yueHHne MCKOMAEMBIX OCTAaTKOB PACTEHUM W >KMBOTHBIX B
KOJUIEKLIASAX .

DKCKypcHusi «IBOJIOLMS OPraHUYECKOro MHpa Ha 3emie» (B €CTeCTBEHHO-HAYYHBIM HIIU
KpaeBeIUECKUI MY3€Hl).

Tema 3. Opranusmbl H OKpPY:Kalolas cpeaa.

DKoJorus Kak Hayka. 3aJjaud U pa3/ielibl 3KOJOTUU. MeToabl 3KOJIOIMUECKUX UCCIEJOBaHHM.
DKOJIOTUYECKOE MUPOBO33PEHNE COBPEMEHHOIO YEJIOBEKA.

Cpenpl oOuTaHus OpraHU3MOB: BOJHAs, HA3eMHO-BO3/1YIIHAs, MOYBEHHAS,
BHYTPUOpPraHU3MEHHasl.

Oxkonorudeckue Qaktopel. Kiaccudukanus SKOIOTHUECKUX (AKTOPOB: aOHMOTHYECKUE,
OMOTHYECKUE U aHTPOIIOTEHHBIE. J[eiCTBUE SKOJIOTHYECKUX (PAaKTOPOB Ha OPTaHU3MBI.

AlGuotnueckue  (akTOpbl:  CBET,  TEMIeEparypa,  BIAXHOCTh.  DoOTONEPUOAU3M.
[TpucnocoOneHust OpraHu3MoB K AeHCTBHIO a0MOoTHYeCKUX (akTopoB. bruojgornveckre puTMbl.

bruoTtndeckue pakTopsl. Buasl OMOTHYECKUX B3aMMOACHCTBHIA: KOHKYPCHIIHSI, XUIITHUYECTBO,
cumbuno3 u ero ¢gopmel. [lapasuTusm, Koomepanus, MyTyaan3M, KOMMEHCAIN3M (KBapTHPAHCTBO,
HaxXJICOHUUYECTBO). AMEHCAIM3M, HEUTpalu3M. 3HaueHHue OMOTHYECKHX B3aUMOJCHCTBUM s
CYIIECTBOBAHHS OPTaHU3MOB B IPUPOIHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XapaKTePUCTUKU mnonyiasnuu. OCHOBHbIE IOKa3aTeNud MOMYJSALHUU:
YHUCJIEHHOCTb, INIOTHOCTb, POXKJIA€MOCTh, CMEPTHOCTD, IPUPOCT, MUTpaLius. [JuHaMIKa YUCIIEHHOCTH
MOMYJISIIIUY U €€ PeryJsiusl.

JdeMoHcTpanum:

[Toptpetsr: A. I'ym6oapaT, K. ®. Pynse, O. ['ekkens.

Tabmuner u cxeMbl: kapta «l[Ipupomnbie 30HBI 3eMiny, «Cpenbl 0OUTaHUS OPTraHU3MOBY,
«Dotonepuoauzmy», «Ilomymsaiumy, «3akOHOMEPHOCTH POCTA YUCICHHOCTH MOMYISALNN UHDY30pUH-
Tydenbkny, «[lumessie nemnmy.

JlabopaTopHble U NIpaKkTHYeCKUe PadoThI:

JlaGopaTtopnast pabora Ne 3. «Mopdomornueckrie 0COOEHHOCTH PACTEHUM W3 Pa3HBIX MECT
oOUTaHUSY.

JlaboparopHas pabota Ne 4. «BrnusiHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB KOJIEyca.

[TpakTrueckas padota Ne 2. «Iloacuér mIOTHOCTH NOMYJIALUNA Pa3HbIX BUAOB PACTEHUN».

Tema 4. Coo01ecTBa M IK0JIOTHYEeCKHE CUCTEMBbI.

Coo0111ecTBO OpraHu3MoB — 61oreH03. CTPyKTYpbl OMOIIEHO3a: BU10Bast, IPOCTPAHCTBEHHAS,
Tpouueckas (nuimesas). Buabi-nomuHanThl. CBSI3U B OUOIIEHO3E.

Okojoruyeckue cucreMbl (dkocuctembl). IloHsTne 00 »sKocucTemMe U OHOreolEeHO3e.
D yHKIIMOHATBHBIE KOMIIOHEHTHI 9KOCUCTEMBI: IPOAYIIEHTHI, KOHCYMEHTHI, peyleHThl. KpyroBopor
BEIIIECTB U MOTOK YHEPTUH B 3KocucTeMe. Tpoduueckue (MUIIEBbIE) YPOBHU 3KOCUCTEMBI. [IniieBbie
nenu u cetd. OCHOBHbBIE IOKa3aTeNd SKOCHCTEMBI: OHOMacca, NPOAYKIHA. DKOJIOTHYECKHE
NUpaMUJIBl:  TPOAYKLIUH, YHUCICHHOCTH, Ouomacchl. CBOHCTBA 3KOCHCTEM: YCTOWYHBOCTb,
camoperysiuusi, pazsutue. CyKieccus.

[TpuponHblE SKOCHUCTEMBI. OKOCHCTEMBI 03€p M peK. OKOCHCTEMA XBOMHOIO WIH
LIMPOKOJINCTBEHHOTO JIECA.

AHTpPOIIOTEHHBIE 3IKOCHCTEMBI. ATPO3KOCUCTEMBL. YpOoskocuctemsbl. buonormueckoe u
X03SCTBEHHOE 3HaYEHHE arpO3KOCHCTEM U YPOOIKOCUCTEM.

buopaznoobpaszue kak (akrop yctoWduBocTH 3KocucTeM. CoxpaHeHHe OMOJIOTHYECKOTro
pasHooOpa3us Ha 3emiie.



VYuenue B. 1. Bepnanckoro o 6uocdepe. ['panuiisl, cocraB u cTpykrypa ouochepsl. Kupoe
BellecTBO u ero GyHkimu. OcodeHHOCTH OMocdephl Kak To0aTbHON 3KOCUCTEMBIL. [luHaMudeckoe
paBHOBecHE U 00paTHast CBs3b B Onocdepe.

KpyroBopoTsl BemectB M OHOr€OXMMHYECKHWE LUKIBI 3JIEMEHTOB (Yrjepoja, a3oTa).
3oHanbHOCTE OMochepbl. OCHOBHBIE OMOMBI CYIIH.

UenoseuecTBO B Onocdepe 3eMin. AHTPONOTEHHBIE U3MEHEHUs1 B Ouocdepe. [modanbHbIe
HKOJIOTHYECKUE MPOOIIEMBI.

CocymiecTBoBaHH€e NMpUPOJbl U yenoBedecTBa. CoxpaHeHHe OMOpa3HOOOpa3usi Kak OCHOBA
ycroiunBocT Ouocdepbl. OCHOBa PallMOHAIBHOTO YIPABIEHUS MPUPOIHBIMU pecypcaMu U HX
UCIOJIb30BaHue. JlocTuykeHus: OMONIOrMM U OXpaHa IPUPO/IBI.

JdemoHcTpaumuu:

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

Tabmunel u cxembl: «[lumessie nenu», «buorneHos: coctaB u cTpykTypay, «l[Ipuponnsie
cooOmectBa», «llemn mmraHus», «Okomormyeckas mnupamuaay, «buochepa u yenmoBeky,
«IKocucTeMa MHUPOKOIUCTBEHHOTO Jiecay, «IKOCUCTEMa XBOMHOTO Jiecay, «buoreHo3 Bogoémay,
«ArpoueHo3», «[IpuMepHbIe aHTPOTIOTEHHBIE BO3ACHCTBHS HAa IPUPOAY», «BaxkHellne NICTOUYHUKU
3arpsi3HEHUs] BO3JyXa M TPYHTOBBIX Boa», «llouBa — BakHelmnas cocraBistonias Ouocdepb»,
«®DaxTopsl nerpaganuu mouBy, «llapuukoBsiii 3¢ dexT», «DPakTOpbl PaInOaKTHBHOTO 3arpsS3HEHUS
ounochepsr», «Obmas crpykrypa ouocdepni», «Pacrnpocrpanenue xu3nu B 0nocdeper», «O30HOBBIN
sKpaH ouocdeps», «KpyroBopot yrieposaa B Ouocdepe», «Kpyropopot azota B mpupoe».

O6opynoBanue: MoJenb-aninKanus «[unuyHsle 0MoLeHo3bl», Tepbapuit «PacturenbHbie
cooOmiecTBa», Koiekiuu «buoneno3», «BpeauTenn BaxHEHIINX CEIbCKOXO3SHCTBEHHBIX
KYJIBTYp», TepOapud H KOJUICKIUHA PACTCHHH U IKUBOTHBIX, NPUHALICKANINE K Pa3HBIM
HKOJIOTMYECKUM TpymmaMm ofHoro Bunaa, KpacHas kuura Poccuiickoit @enepamnuu, n300paskeHUs
OXpaHsIEeMbIX BHJIOB PACTEHUN U KUBOTHBIX.



I[TNTAHUPYEMBIE PE3VIJIbTATBI OCBOEHHUS ITPOI'PAMMBI 11O BUOJIOI'MH HA
BFA30BOM YPOBHE CPEJJHEI'O OBIIET'O ObPA30OBAHUA

Cormacao ®I'OC COQO, ycraHaBIMBaKOTCA TpeOOBaHUS K pPeE3ysbTaTaM OCBOCHHS
00y4aroIUMUCS IPOrpaMM CpeAHero ooiero o0pa3oBaHus: JIMYHOCTHBIM, METAPEIMETHBIM U
MPEAMETHBIM.

JIMUHOCTHBIE PE3YJIBTATBI

B cTpykType JIMYHOCTHBIX pe3yJbTaTOB OCBOEHUs Ipeamera «buonorus» BblIEIECHbI
CIIEyIOIIE  COCTABIIAIOIIME: OCO3HAHME OOYYaIOIIMMHUCA  POCCHUHCKON  Tpa)kIaHCKON
WJCHTUYHOCTH — TOTOBHOCTH K CAaMOPA3BUTHIO, CAMOCTOSITEIbHOCTH M CaMOONPEACIIEHUIO,
HAIMYUE MOTHBAIIMM K OOY4YEHHWIO OHOJIOTHH, IEJICHANPABICHHOE pPAa3BUTHE BHYTPCHHHX
yOeXAeHHUI JTMYHOCTU Ha OCHOBE KIIFOUYEBBIX LIEHHOCTEW M MCTOPUUECKUX TPAJULUN pa3BUTHUS
OMOJOTUYECKOT0 3HAHUS, TOTOBHOCTh U CLIOCOOHOCTH 00y4aloIInXcsi pyKOBOICTBOBATHCS B CBOCH
JESATETLHOCTH IIEHHOCTHO-CMBICJIOBBIMU YCTAHOBKAMHM, MPUCYIIUMH CHUCTEME OHMOJIOTHYECKOTO
00pa3oBaHUsl, HAJIMYME KOJOTUYECKOTO MPAaBOCO3HAHMSI, CIIOCOOHOCTH CTaBUTh LIEJU U CTPOUTH
JKU3HEHHBIC ILJIAHBI.

JlnyHOCTHBIE pe3ynbTaThl OCBOCHUs Ipeamera «buosiorus» AOCTUraroTCsl B €IMHCTBE
y4eOHOM M BOCHUTATEIHHOU NEATEIBHOCTH B COOTBETCTBUM C TPAJAUIIMOHHBIMU POCCUMCKUMU
COIIMOKYJIbTYPHBIMU, HCTOPUUCCKUMH U JyXOBHO-HPABCTBEHHBIMHU LIEHHOCTSAMH, IPUHITHIMH B
oOmiecTBe MpaBUJIaMH U HOPMaMHu TMOBEACHUS M CIIOCOOCTBYIOT MpOIlEccaM CaMOIO3HAHUS,
CaMOBOCIIUTAaHUSA M CaMOPA3BUTHsI, PA3BUTHUSI BHYTPEHHEH MO3ULIMM JIMYHOCTH, MAaTPUOTH3MA,
YBAKECHUS K 3aKOHY M MPABONOPSAKY, YEJIOBEKY TpyJa U CTApPIIEMY MOKOJIEHUIO, B3AUMHOTO
yBaXXEHHUsA, OEpeKHOr0  OTHOMICHHMS K  KYJbTYpHOMY  HACJIEIUI0 W  TPATUIHUAM
MHOTOHAalMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Mpupoae U OKPYKAIOLIEH Cpele.

JIM4HOCTHBIE Pe3yNbTaThl OCBOCHHS Y4eOHOTO mpeaMeTa «bruonorusy IOMKHBI OTpaxarh
TOTOBHOCTb M CITOCOOHOCTH OOYYaIOIIUXCSl PYKOBOJICTBOBATHCA C(HOPMHUPOBAHHOW BHYTpPEHHEH
MO3UIMENA JIMYHOCTH, CHCTEMOM UEHHOCTHBIX OPHUEHTAIMH, TO3UTHUBHBIX BHYTPEHHHX
yOEXKJIEHU, COOTBETCTBYIOIIMX TPATUIMOHHBIM IIEHHOCTSM POCCHUUCKOrO  00IIecTBa,
pacClIMpEeHNE KU3HEHHOIO OIbITa W OMNbITA JESATEIBHOCTH B IPOLECCE PEATU3aLMU OCHOBHBIX
HaIlpaBJIE€HUN BOCIIUTATEIbHOMN 1€ATEIbHOCTH, B TOM YUCJIE B YACTH:

1) rpa:k1aHCcKOro BOCIMTAHUSA:

c(hOPMUPOBAHHOCTh  TPAKIAHCKOM TMO3UIIMH  OOYYalOIIETOCs KaKk AaKTUBHOTO H
OTBETCTBEHHOT'O YJIeHa POCCUICKOTO OOIIECTBA;

OCO3HAHHE CBOMX KOHCTUTYLMOHHBIX TMpaB H OOS3aHHOCTEH, yBakKeHHWE 3aKOHA U
MIPaBOTOPSJIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOW ACATEIHHOCTH MPHU CO3JAAHUH YICOHBIX IMPOEKTOB,
pelieHnr y4eOHbBIX U TO3HABATENbHBIX 3314, BBITOJHEHHH OMOIOTHYECKUX YKCIIEPHUMEHTOB;

CIIOCOOHOCTh  ONPEIENATh COOCTBEHHYIO TO3HMIIMIO TI0O OTHOIIGHHIO K SIBICHUSM
COBPEMEHHOM KU3HU U OOBSICHATH €€;

YMEHHWE YYHUTHIBaTh B CBOMX JIEHCTBHSIX HEOOXOAUMOCTh  KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIOJEH ¢ pasHBIMU yOEXKIEHUSIMHU, KYIbTYPHBIMUA [IEHHOCTSMU U COLUATBHBIM
MOJIOKEHUEM;

TOTOBHOCTh K COTPYIHHYECTBY B TIPOIECCE COBMECTHOTO BBITIOJHEHUS YYEOHBIX,
MO3HABATENIbHBIX W MCCIEAOBATEIbCKUX 3a/1a4, YBAXUTEJIBHOTO OTHOIICHUS K MHEHUIO
OTITIOHEHTOB NP 00CYXICHUU CIIOPHBIX BOPOCOB OMOJIOTUIECKOTO COIEPIKAHUS;

TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOM NEATEIIBHOCTH;



2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(hOpPMUPOBAHHOCTH POCCHICKON IPKIAHCKOW UICHTHYHOCTH, TATPUOTH3MA, YBAKCHHUS K
CBOEMY HApoAy, 4yBCTBa OTBETCTBEHHOCTHM Iepel PoIMHON, TOpAOCTH 3a CBOM Kpai, CBOXO
Ponuny, cBOH 53BIK M KYJIBTYpPY, IPOLLIOE U HACTOALIEE MHOTOHALMOHAIBHOrO Hapoaa Poccuu;

LEHHOCTHOE OTHOLIEHUE K IPUPOJHOMY HACIEIUIO U TAMATHUKAM PUPOJIbI, JOCTHKEHHUSIM
Poccun B Hayke, UCKycCTBE, CIOPTE, TEXHOJIOTUSX, TPYAE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJl POCCUMCKUX YUEHBIX B CTAHOBJICHUE U Pa3BUTHE OMOJIOTHH,
MOHMMAHUSA 3HAuYeHUsT OWOJOTMM B IO3HAHWU 3aKOHOB TNPUPOJBI, B KU3HU YeIOBEKa U
COBPEMEHHOT0 00I1IeCTBa;

uelHas yoex1€HHOCTh, TOTOBHOCTh K CITYXEHHIO U 3ammTe OTedecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHUE AYXOBHBIX LIEGHHOCTEN POCCUICKOT0O HApO/a;

c(OpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOT0 MIOBEJCHMUS;

CIOCOOHOCTH OLICHUBATh CUTYAITUIO U PUHUMATh OCO3HAHHBIC PEIICHHS], OPUCHTUPYSICh HA
MOPaJIbHO-HPABCTBEHHbBIE HOPMBI U [IEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B IOCTPOEHUE YCTOMYMUBOTO OYAYyIIEro;

OTBETCTBEHHOE OTHOLIEHHE K CBOMM POJIUTEIISIM, CO3/IaHUIO0 CEMbH Ha OCHOBE OCO3HAHHOI'O
MPUHSTHUS LIEHHOCTEN CEMEMHOM )KM3HU B COOTBETCTBUU C TPaAULMAMU HapoaoB Poccuu;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

ACTETHYECKOE OTHOIICHHE K MUPY, BKJIIOYAs 3CTETUKY ObITa, HAYYHOTO M TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPY1a, OOIIIECTBEHHBIX OTHOLIECHMUI;

MOHUMaHWE YMOITMOHAIBHOT'O BO3ICUCTBUS KUBOM MPUPO/IBI U €€ IICHHOCTH;

TFOTOBHOCTh K CaMOBBIP@KEHUIO B PAa3HbIX BUJAX HCKYCCTBA, CTPEMIICHHE MPOSIBIAThH
KaueCcTBa TBOPYECKOM JINUHOCTH;

5) d¢wusuyeckoro BocnuTaHus, (GOPMHUPOBAHMA  KYJLTYPbl 30POBbSI M
IMOLMOHAJIBLHOIO 0JIAronoJIy4us:

NOHMMaHMEe U peau3alys 370poBoro U 0e3omacHoro odpasza *HU3HH (3J0pPOBOE MUTAHUE,
coOI0OZIcHHe TUTUEHHUYECKUX TMPaBUJI U HOPM, COAlaHCHPOBAHHBIN PEKUM 3aHITHH M OTIbIXA,
perynsipHasi (u3MYeCKas aKTUBHOCTh), OEpPEKHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOTO
OTHOUIEHUSI K COOCTBEHHOMY (PU3MUECKOMY U IICUXUUECKOMY 3/I0POBBIO;

MOHMMAaHWE I[EHHOCTH TPaBUJ WHAMBUAYAIBHOTO M KOJUIEKTUBHOTO O€30MacHOro
MOBEJEHUS B CUTYalUsX, YTPOXKAIOIIUX 3OPOBbIO U JKU3HU JIOACH;

OCO3HAHUWE TIOCJIEICTBUI W HENMPHUSATHS BPEIHBIX MPUBBIYEK (YIOTPEOJICHHS AIKOTOJIS,
HapKOTHUKOB, KYpEHHUS);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTb K TPYZly, OCO3HAaHHE LIEHHOCTH MacTepCTBa, TPYI0I00HE;

TOTOBHOCTb K aKTUBHOM JEATEIHHOCTH TEXHOJIOTHYECKON M COIMAIbHON HAIIPABICHHOCTH,
CITOCOOHOCTH UHUITUUPOBATh, INIAHUPOBATH U CAMOCTOSTEIHLHO BBIMTOIHATH TAKYIO JESTEIHHOCTD;

UMHTEpEC K pa3nuyHbiM chepam mpodeccHOoHATBbHON AESTeNTbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBII BBIOOp Oyaymieii mpodeccruu U peann30BbIBaTh COOCTBEHHBIE KU3HEHHBIC TIJIaHbL;

TOTOBHOCTb U CIIOCOOHOCTh K 00pa3oBaHUIO M CaMOOOpPA30BaHUIO Ha NMPOTSKEHUU BCel
KU3HU,

7) 3KOJI0rN4YeCKOr0 BOCIIMTAHMSA:

HKOJIOTMUYECKH IIeJIeCO00pa3HOe OTHOIICHUE K MPUPOJIE KaK UCTOYHHKY KU3HU Ha 3eMIie,
OCHOBE €€ CYIIIECTBOBAHUS;



HOBBIIIEHUE YPOBHS SKOJIOIMYECKON KYNbTYphbl: IPUOOpPETEHHE OMNbITa IUIAHUPOBAHUS
IIOCTYIIKOB Y OLICHKU UX BO3MOKHBIX IIOCIECACTBUN ISl OKPYXKAIOLIEH CPEIbl;

0CO3HAHME TTI00ATBHOTO XapaKTepa KOJOTHUECKUX IPoOIeM U IMyTel UX PEeLICHHUS;

CHOCOOHOCTh MCIIOJIb30BaTh NIPHOOpPETaeMble IPU U3Y4YEHHH OMOJIOIMU 3HAHMS U yMEHUS
IpU pEIHIEHUH MpoOJeM, CBA3aHHBIX C PAlMOHAJIBHBIM MPHUPOIONOIb30BaHUEM (COOIIOACHNE
IIpaBUJI MOBEICHMS B IPUPOJE, HAIPABJICHHBIX HAa COXPAHEHHE PABHOBECHUsS B JKOCHCTEMAX,
OXpaHy BUIOB, YKOCHCTEM, Orochepsl);

aKTUBHOE HENPUATHE IEHCTBUHM, NPHUHOCAIIMX BPEN OKPYKAIOLIEH IPUPOJHON Cpele,
YMEHHUE MPOTHO3MPOBATH HEOJAroNpHUATHBIE SKOJIOTMYECKHE MOCIEICTBUS MPEANPUHUMAEMbIX
JIEUCTBUN U NIPEJOTBPALLATD UX;

HaJIU4Me pPa3BUTOTO HKOJOIMYECKOTO MBIIIICHUS, JKOJIOTMYECKOM KYJIbTYpBl, OIIBITA
JEATEIIBHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHHA pYKOBOJACTBOBATbCSI HMH B
[IO3HABATEJIbHON, KOMMYHUKATHUBHOM M COLMAJIBHOM IPAKTHUKE, INOTOBHOCTU K YYacTHIO B
IIPAKTUYECKON JEATEIbHOCTH SKOJIOTHYECKON HAIIPaBICHHOCTH;

8) HeHHOCTH HAYYHOI'0 O3HAHMA:

c(OPMHPOBAHHOCTb MHUPOBO33PEHUS, COOTBETCTBYIOLUIETO COBPEMEHHOMY YPOBHIO
pa3sBUTHsI HAykKl M OOLIECTBEHHOW NPAaKTUKH, OCHOBAaHHOIO Ha JMaiore KyJiabTyp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTA B MTOJIUKYJIBTYPHOM MUDE;

COBEPIICHCTBOBAHUE A3BIKOBOM M UNTATEIBCKON KYJIbTYPBI KaK CPEICTBA B3AUMOICHCTBH
MEXy JIFOJIbMU U TIO3HAHUS MUDA,

NOHUMaHue cneuudUuku OHONOrMM Kak HayKd, OCOo3HaHHs €€ posid B (OPMHPOBAHUU
palMOHATFHOTO HAYYHOTO MBIIIJICHHS, CO3JaHUN LEIOCTHOTO MPEICTABICHHUS 00 OKPYKaIOIIeM
MUpE Kak O €IMHCTBE IMpHUPOAbI, 4YelloBeKa M OO0IIecTBa, B MO3HAHUM IPUPOJIHBIX
3aKOHOMEPHOCTEH U peleHNH TPOOJIeM COXpaHEHHs IPUPOTHOTO PABHOBECHS;

yOeXJIEHHOCTh B 3HAUUMOCTH OMOJIOTUMHU JUIsl COBPEMEHHOW LMBMIIM3AIMU: O0OecreueHus
HOBOTO YPOBHSI Pa3BUTHS MEIULMHBI, CO3AaHUE NEPCIEKTUBHBIX OMOTEXHOJOTHH, CIIOCOOHBIX
pemath pecypcHble MpoOaeMbl pa3BUTHUS YEJIOBEUECTBA, MOMCKA MyTel BbIXOAA U3 II100aJbHBIX
HKOJIOTHUECKUX MpoOsIeM U obecrieueHus nepexoaa K yCTOMYMBOMY Pa3BUTHIO, PALIMOHATIBHOMY
UCIOJIb30BaHUIO MPUPOIHBIX PECYPCOB M (HOPMUPOBAHHUIO HOBBIX CTAH/IAPTOB JKU3HHU;

3aMHTEPECOBAHHOCTD B MOJyYEHUU OMOJOTMYECKHX 3HAHUU B LIEJISAX MOBBIIMICHUS 00Ien
KYJIbTYpPbl, €CTECTBEHHO-HAy4YHOH TIpPAMOTHOCTH, KaK COCTaBHOM YacTH (YHKIIMOHAIbHOU
IPaMOTHOCTH O0y4Jarouuxcs, GopMupyemMoit pu U3y4eHuu ONOIOTHH;

NOHMMAHHE CYIIHOCTH METOJOB IIO3HAHMS, MCIIONb3YEMBIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BAaTh TIOJy4yaeMble 3HAHUS U1l aHaidu3a U OOBSICHEHHs SBIICHUUN
OKpY’KAIoIIero MHUpa M MPOUCXOIANIMX B HEM H3MEHEHUH, yMEHHE JelaTh O0OOCHOBaHHbIE
3aKJIFOYEHHUsS Ha OCHOBE HAy4YHBIX (DAKTOB M MMEIOUIMXCS JaHHBIX C IENbI0 TOJXY4YeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCMOJIb30BaTh OMOJOTHMYECKUE 3HAHMS JJs pelieHus
po0JieM B peabHBIX )KM3HEHHBIX CUTYaIHsIX;

OCO3HAHUE LIEHHOCTH HAy4YHOW JEATEIbHOCTH, TOTOBHOCTb OCYLIECTBIATH IPOCKTHYIO U
HCCIIEIOBATENBCKYIO AECSITEIbHOCTh HHAUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh U CIIOCOOHOCTh K HEMpPEpPHIBHOMY 00pa3oBaHUI0 M €aMOOOpPa30BaHHUIO, K
AKTUBHOMY TIOJYYEHHUIO HOBBIX 3HAaHUN 1O OHOJIOTMM B COOTBETCTBUU C IKU3HEHHBIMU
NOTPEOHOCTAMH.

METAINPEIMETHBIE PE3YJIbTATHI



MeranpeameTHble pe3ysbTaTbl OCBOEHHUS ydyeOHOro mpeamera «buosorusy BKIIOUYAKOT:
3HaYMMble Ui (OPMHPOBAHUS MHMPOBO33PEHHSI  OOYYAIOMIMXCS  MEKIUCHUIUTMHAPHBIC
(MeXTpeMeTHbIE) 00LIeHayYHbIEe TIOHATHS, OTPAXKAIOIINE EJIOCTHOCTh HAYYHOH KapTHHBI MUpa
U cnenu(uKy METOA0B MO3HAHMSI, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BELECTBO, YHEPIus,
SBJICHHE, IPOILECC, CHCTEeMa, HAayuyHbId (DaKkT, NPUHLUI, TUNOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsI, UCCIE0BaHNe, HAOIIOEeHUE, U3MEPEHUE, SKCIEPUMEHT U JIPYTHX), YHUBEPCAIbHbIC
yueOHble NeiicTBUs (TIO3HABaTeNbHbIC, KOMMYHUKATUBHBIC, PErYIIATUBHBIC), 00eCIeUNBAIOIINE
(dopmupoBaHue (YHKIMOHAJIBHONW I'PAaMOTHOCTH M COLUAIBHOW KOMIETEHIMH O0YyYaroluxcs,
CIOCOOHOCTh o0yyaromuxcs UCIOJIb30BaTh OCBOCHHbIE MEXIUCLUIIIIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHHWS W YHHBEpCaJbHbIC y4YeOHBbIC JEHCTBHS B IIO3HABATEIBHOW U
COLIMAJIbHOM IIPAKTHKE.

MeranpeaqmeTHble pe3ysabTaThl OCBOCHMS IMPOrpaMMbl CpeJHEro o0Iiero oOpa3oBaHUs
JIOJKHBI OTPakaTh:

Osgi1aieHHe YHHBEPCAJIbLHBIMU Y4eOHbIMHU II03HABATEIbHBIMH ICHCTBUSIMU:

1) 6a3oBble JIOTHYeCKHE NeCTBUSA:

CaMOCTOATENIbHO (OPMYJIMPOBATh M aKTyaJIM3UPOBaTh IpoOiieMy, paccMaTpuBaTh &
BCECTOPOHHE;

MCII0JIb30BaTh MPU OCBOCHUH 3HAHUN PUEMBI JJOTMUYECKOTI0 MBILIUIEHUS (aHaJIN3a, CHHTE3a,
CpaBHEeHMs, Kiaccu(uKaiuy, OOOOIICHHUS), PACKPBIBATh CMBICT OHOJOTHYECKUX MOHSATHHA
(BBLAETATH UX XapaKTepHbIE PU3HAKU, YCTAHABIMBATh CBS3U C IPYTUMU IMOHATHIMH);

ONpeNeNiATh LeJNU JAEATeNbHOCTH, 3a7aBas INapaMeTpbl U KPUTEPUH HX JIOCTHUXKEHHS,
COOTHOCHUTD PE3YJIbTaThl AEATEIbHOCTHU C MIOCTABICHHBIMU LIENISIMU;

UCIIOJIb30BaTh OMOJIOTMUYECKHUE MOHSTHUSI JUIsl OOBbACHEHUS (AKTOB M SBJICHUN >KUBOMU
IPUPOIBI;

CTPOUTBH JIOTHUECKUE PACCYXkI€HUS (MHIYKTUBHBIE, JIeTyKTUBHBIE, 10 aHAJIOTHH ), BBISIBIISAT
3aKOHOMEPHOCTH U MPOTUBOPEUMS B paCCMaTPUBAEMBIX SIBICHUAX, (POPMYJIUPOBATH BBIBOABI U
3aKJII0YEHHUS;

IIPUMEHATh CXEMHO-MOJIENBbHbBIE CPEACTBA Ul MPEACTABICHUS CYIIECTBEHHBIX CBS3EH U
OTHOILIEHUH B M3y4aeMbIX OHMOJIOTMYECKMX OOBEKTaX, a TAaKXKe MPOTUBOPEUYMH pa3HOro poja,
BBISIBIICHHBIX B PA3JIMYHBIX HH(POPMAITMOHHBIX HCTOYHHUKAX;

pa3pabarbIBaTh IUIaH PELICHHS MPOOJIEMbI C YUETOM aHAIN3a UMEIOLINXCA MaTepHalIbHbIX
Y HEMATEpUAJIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B [JESATEIBHOCTb, OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LENSM,
OILICHUBATh PUCKU MOCIEICTBUN ACSITETbHOCTH;

KOOPJMHHUPOBAaTh M BBINOJHATH pPabOTy B YCJIOBHUSIX pPEaJbHOr0, BHUPTYalbHOIO U
KOMOWHUPOBAaHHOTO B3aUMOCHUCTBUS;

pa3BUBATh KPEaTHUBHOE MBIIUIEHUE MTPH PEILICHUH )KU3HEHHBIX MPOOIIEM.

2) 0a30BbIe HCCJAEN0BATEIbCKUE NeHCTBUS:

BJIa/IETh HABBIKAMM y4€OHO-UCCIIEIOBATEIbCKON U MPOEKTHOW AESITEeIbHOCTH, HaBbIKAMU
paspelnieHus: npoodsieM, COCOOHOCTBIO U TOTOBHOCTHIO K CAMOCTOSITEIbHOMY TOHMCKY METOJIOB
pelIeHHs MPAKTUYECKHUX 3a/1a4, IPUMEHEHHIO Pa3IMYHbIX METOA0B IO3HAHUS;

HCIOJIb30BaTh PAa3jMyYHbIe BHUABI AESITEIBHOCTH IO IMOJIYYEHUIO HOBOTO 3HAHHUA, €ro
MHTEPIIPETAllUY, TPEOOpPa30BaHUI0 U MPUMEHEHHIO B YYEOHBIX CHUTyallUsIX, B TOM YHUCIE NPHU
CO3JIaHUH YYEOHBIX M COIIMATIBHBIX IPOEKTOB;

(dbopMHpOBaTh HAYYHBIA THUIl MBIIIICHHS, BIAJCTh HAYYHOW TEPMHUHOJIOTHEH, KIIIOYEBBIMH
HOHATUSAMH U METOAAMU;



CTaBUTh W (GOPMYIUPOBATH COOCTBEHHBIE 3a7a4W B 00pa30BaTENbHOW ACSITEIBHOCTH M
YKU3HEHHBIX CUTYaIUsX;

BBISBJISITh TPUYMHHO-CIICJICTBCHHBIC CBSI3M W aKTyaIM3UPOBaTh 3a7ady, BBIIBUTATH
TUIO0TE3Y €€ peleHus, HAXOIUTh apryMEHTHI Ui J0Ka3aTelIbCTBAa CBOMX YTBEPKJICHUH, 3a/1aBaTh
napaMeTpbl U KPUTEPUU PEIICHHUS,

aHAJM3UPOBAThH MOJyYCHHBIE B XO/1€ PEIICHUS 3a/1a41 Pe3yJIbTaThl, KPUTHUECKHU OIICHUBAThH
UX JOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBHSIX;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT;

OCYIIECTBIISITh IEJICHAIIPABICHHBIN MMOUCK MEpPEeHoca CPEACTB U CIIOCOOOB JIEHCTBUS B
po(hecCHOHATLHYIO CPEy;

yMETh TIEPEHOCUTh 3HAHMWSA B TO3HABATEIBHYI0 M  IPAaKTHYECKyl0  001acTu
KU3HEJESATENIbHOCTH;

YMETh UHTErPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTeil;

BBIIBUTATh HOBBIC HJCH, IPEAJararb OPUTHHAIBHBIC TMOIXOABI W PEUICHHS, CTABHTh
npoOJIeMBl B 33]1a4H, TOITYCKAIOIINE aJTbTePHATUBHBIC PEIICHHUS.

3) pabora ¢ undgopmanmeii:

OpUEHTUPOBATHCS B PA3NUYHBIX MCTOYHHMKAX HH(pOpManuu (TeKcTe yd4eOHOro mocoows,
HAYYHO-TIOMYJISIPHOU JIUTEpaType, OMOJOTHUECKUX CIOBapsIX M CIPABOYHHUKAX, KOMITBIOTEPHBIX
0a3ax naHHBIX, B VIHTepHeTE), aHATU3UPOBaTh HH(POPMALMIO PA3NTUYHBIX BHIOB U (OpM
MPEJICTaBICHUSI, KPUTUUYECKH OLEHUBATh €€ JOCTOBEPHOCTh M HEIPOTUBOPEUNBOCTD;

dbopMynupoBaTh 3ampochl W NPUMEHATH pa3jNMyHbIE METOAbI MpPU IOHCKE U OTOOpe
Ounonoruveckoi HHPOpPMaIUU, HEOOXOUMOH JIJIsl BBITOJIHCHUS YUEOHBIX 3a/1a4;

pPHOOpPETaTh OMBIT HCIOJIB30BaHUS WH(POPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHH,
COBEpPIICHCTBOBATH KYJIbTYPY aKTUBHOTO MCIOJIB30BAHUS PAa3TUYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMAIbHYIO (OPMY TMPEACTABICHUS OMOIOTUYECKOU
uH(popManuu (cxemsl, rpaduKy, JuarpaMmmbl, TAOJIUIbI, PUCYHKH U JIPYTrOe);

WCIIOJIB30BaTh HAy4YHBIM S3BIK B KA4eCTBE CpEJCTBa NpH paboTre ¢ OMOJIOTHYECKOH
uH(popMaliel: MPUMEHITh XUMUYECKue, PU3NYECKHe W MaTeMaTH4YeCKHe 3HAaKW U CHMBOJIBI,
dbopmynbel, abOpeBUATypy, HOMEHKIATYpPY, HCIONb30BaTh M MPEOOpa3OBBIBATh 3HAKOBO-
CHUMBOJIMUYECKHE CPEJICTBA HATIISTHOCTH;

BJIQJICTh HABBIKAMHU pACMO3HABAHUS W 3aIlUTHl  HWHPOpPMANUU, HHOOPMAIIMOHHON
0e30MacHOCTH TUYHOCTH.

OBi1aieHHe YHUBEPCAJIbHBIMH KOMMYHHUKATHBHBIMH A€l CTBUSIMMU:

1)o6menne:

OCYIIECTBIISITh KOMMYHHKAIIMHA BO BCceX cepax >KM3HH, aKTHBHO y4acTBOBATh B JTUAIIOTE
WIH JUCKYCCUU TIO CYIIECTBY 0OCYXIaeMoil TeMbl (YyMEHHE 3a7aBaTh BOIPOCHI, BBICKA3bIBATH
CY)KICHHS OTHOCUTEIIbHO BBIMIOJHEHHs] TpeiaraeMoi 3aJadd, YYUTHIBAaTh HWHTEPEChl U
COTJIACOBAHHOCTH TIO3UIIUH IPYTUX YIaCTHUKOB JIHAJIOTa WIIH JUCKYCCHH);

pacrio3HaBaTh HeBepOaJbHBIE CPEICTBA OOUICHHS, TOHMUMATh 3HAYEHHE COIMAIBHBIX
3HAKOB, MPEANOCHUTOK BOSHUKHOBEHUS KOH(DIUKTHBIX CUTYallUl, YMETh CMT4aTh KOH(QIUKTHI U
BECTH MIEPETOBOPHI;

BJIAJIETh PA3IUYHBIMH CIIOCOOAMHU OOIIEHHSI W B3aWMOJICHCTBHS, TMOHHUMATh HaMEpPEHUS
JIPYTUX JOACH, TPOSIBIIATh YBAXHUTEIHHOE OTHOIICHNE K COOSCETHUKY U B KOPPEKTHOH (opme
(bopMyITHUpPOBaTH CBOM BO3PAKECHHUS;

pa3BEPHYTO W JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHHUSI C HCIOJIB30BAHUEM SI3BIKOBBIX
CPEJICTB.



2) coBMeCcTHAs1 IeITeIbHOCTD:

NOHMMATh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIMBUIYaJIbHONH pabOThI IpU
peueHn OMOIOTUYECKOH MpoOiieMbl, 00OCHOBBIBAaTh HEOOXOAUMOCTh IPUMEHEHHUS TPYIOBBIX
(dbopM B3aMMOAEUCTBUS NIPH PELLICHUH y4eOHOM 3a1auu;

BbIOMpPATh TEMATUKY M METO/bl COBMECTHBIX JEHCTBUH ¢ yuy€ToM OOIIMX MHTEPECOB U
BO3MO>KHOCTEM Ka)kJI0r0 UleHa KOJUIEKTHBA,

IPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPIraHWU30BbIBaTH M KOOPAMHUPOBATH
JEUCTBUA 110 €€ NTOCTHKEHUIO: COCTABJIATh IIJIaH JEUCTBUM, paCIIPEeNeNsITh PO ¢ Y4ETOM MHEHUN
YYaCTHHUKOB, 00CYXJaTh Pe3yJIbTaThl COBMECTHON PabOTHI;

OLICHUBATh Ka4eCTBO CBOETO BKJIAJA U KAXKJIOTO YYaCTHHUKA KOMaH/bI B OOLIUI pe3ynbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpejuiaraTb HOBBIE IIPOEKTHI, OLICHUBATh UACHU C ITO3ULMU HOBU3HBI, OPUTMHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYILECTBJISATh IMO3UTUBHOE CTPATETMYECKOE IIOBEJIEHUE B pPAa3IMUHBIX CHUTYyalUsX,
IPOSBIISATH TBOPUYECTBO U BOOOpAKEHUE, ObITH MHUIIMATHBHBIM.

OsiaieHHe YHHBEPCAJIBLHBIMHU PeryIsTHBHBIMH ACHCTBUAMM:

1) camoopranu3anus:

UCIOJIb30BaTh OMOJIOTMYECKHUE 3HAHUS JJIs BBIABICHUS NpoOJeM M HUX pelIeHUus B
YKU3HEHHBIX U Y4eOHBIX CUTYalUsX;

BbIOMpPATh Ha OCHOBE OMOJIOIMYECKMX 3HAHUM LIEJIEBbIE U CMBICIOBBIE YCTAHOBKU B CBOMX
JEUCTBUAX M IOCTYIKAX II0 OTHOLIEHUIO K >KUBOW IPUPOZAE, CBOEMY 3I0POBBI0 U 3I0POBBIO
OKpYXarOIIHX;

CaMOCTOSITENIbHO OCYILLECTBIISTh IO3HABATEIbHYIO JEATEIbHOCTb, BBIABIATH MPOOJIEMBI,
CTaBUTh U (OPMYJIUPOBaTH COOCTBEHHBIE 3aJa4d B 0Opa30BaTENbHOW JEATEIBHOCTH U
YKU3HEHHBIX CUTYalUsX;

CaMOCTOSITENIbHO COCTABJISITH IUIaH PElIeHUsl IpoOIeMbl ¢ YIETOM HUMEIOIINXCSl PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIIOYTEHUM;

JIaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacuIMpsATh paMKH Y4eOHOTIO IPeMETa Ha OCHOBE JIMUHBIX NMPEANOUTECHUH;

JIeJIaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 32 PELICHHUE;

OLICHUBATh IPUOOPETEHHBIN OMBIT;

CHocoO0CTBOBaTh (POPMUPOBAHHIO U TPOSIBICHUIO HIMPOKOM SPYIUIMH B Pa3HBIX 00JaCTIAX
3HaHUH, TOCTOSIHHO MOBBIIIATE CBON 00pa30BaTEeNbHBIN U KYJIbTYPHBIN YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CHUTYallUSM, BHOCHUTb KOPPEKTUBBI B AESITEIbHOCTb, OIICHHBAThH
COOTBETCTBUE PE3YNIbTATOB LENISM;

BJIaJICTh HAaBBIKAMU ITO3HABATEIbHON pedieKCHU KaK OCO3HAHUS COBEPIIAEMBIX NeHCTBUI
Y MBICITUTEJIbHBIX MPOILIECCOB, UX PE3Y/IbTATOB U OCHOBAHMI, UCIIOJIb30BATh MPUEMBI pedIeKCUn
JUTSL OLIEHKU CUTYaI[H, BBIOOpAa BEPHOTO PEIICHMUS;

YMETbH OLIEHUBATh PUCKHU U CBOEBPEMEHHO NIPUHUMATh PELICHHUS 10 UX CHUKEHUIO;

IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX NP aHAINU3€E PE3YJIbTATOB AEATEIbHOCTH;

3) npuHATHE ce0N M APYTUX:

MPUHUMATH ceOsl, MOHUMasi CBOM HEIOCTaTKU U IOCTOMHCTBA;

IIPUHUMATh MOTHUBBI M apIYMEHTBI JPYTUX IIPU aHAJINU3E PE3YJIbTATOB AEATEIbHOCTH;

NPU3HABATh CBOE MPaBO U MPABO JAPYTUX Ha OMINOKH;

pa3BUBaTh CIOCOOHOCTh IOHUMATh MUP C MO3ULMU APYrOro 4eI0BeKa.



NPEAMETHBIE PE3YJIbTATbBI

[IpenmerHbie pe3ynbraThl ocBoeHus nporpaMMbl COO mo 6uonorun Ha 6a30BOM YpOBHE
BKJIIOYAIOT crieruduueckue 1 ydeOHoro npeamera «buosorus» HaydHble 3HAHMsI, YMEHUS U
crocoObl JEeMCTBUH IO OCBOCHMIO, HHTEpHpETallMd U NpeoOpa3oBaHUIO 3HAHWM, BUIbI
JESITeIBbHOCTH TI0 MOJYyYSCHHIO HOBOTO 3HAHHS M MPUMEHEHMIO 3HAHWW B PAa3NUYHBIX y4eOHBIX
CHUTYaIlUAX, & TAKXKE B PEANbHBIX )KU3HEHHBIX CUTYallUsX, CBI3aHHBIX ¢ Ononorueil. B mporpamme
IPEIMETHBIE PE3yJIbTaThl IPEACTABIEHBI 110 roJaM 00yUeHHs.

[TpenmetHsble pe3yabTaThl 0OCBOCHUA yueOHOro npenmera «buonorus» é 10 knacce n0onxKHbI
OTpakaTh:

c(OPMHPOBAHHOCTh 3HAHHM O MECT€ M POJM OHOJOTMH B CHCTEME HAyYHOTO 3HAHUS
€CTECTBEHHbIX HayK, B (D)OPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI MHpa U
HAY4YHOTO MUPOBO33PEHUS, O BKJIA/Ie POCCUICKHUX U 3apyOeXHbIX YUEHBIX-OUOJIOTOB B pa3BUTHE
O6uonornu, PyHKIIMOHAIBHOM IPaMOTHOCTH YEJIOBEKa [T PEIICHHS KU3HEHHBIX 3a7ay;

YMEHHUE PACKpBIBATh COJEPKaHHE OMOJIOrMYECKHX TEPMHHOB M TOHITUN: )KU3Hb, KIETKA,
opranusM, MeTa0ou3M (0OMEH BEIIECTB U MPEBPAIICHUE YHEPTUH ), TOMEOCTa3 (CaMOpETyIIsIus),
YPOBHEBas ~ OpraHu3alUsl  JKUBBIX  CHUCTEM, CaMOBOCIpPOM3BEAEHHE  (PEmpoayKLus),
HACJIE/ICTBEHHOCTh, U3MEHUYHUBOCTb, POCT U Pa3BUTHE;

yMEHHE Wu3JaraTb OWOJOTHYECKHE TEOpUu (KJIETOYHAs, XPOMOCOMHAs, MYyTallMOHHAs,
LEHTpajbHas JorMa MOJeKyJsapHoW Ouosiorun), 3akoHel (I. Menpens, T. Moprana, H. H.
BaBuiosa) u yuenus (o LeHTpax MHOrooOpas3usi U MPOMCXOKACHUS KyIbTypHbIX pacTeHuil H. U.
BaBuiosa), onpenenats rpaHULbl UX IPUMEHUMOCTH K KUBBIM CHCTEMaM;

yYMEHHUE BIAaJIeTh METOJaMH HAYYHOTO MO3HAHWS B OMOJIOTWHU: HAOIIOJACHWE W ONMHCAHUE
KUBBIX CHCTEM, TIPOIIECCOB W SBJIICHUH, OpraHu3alys W TPOBEICHHE OHOJOTHYECKOTO
HKCIEPUMEHTA, BBIJBI)KEHUE THUIOTE3bl, BBISBICHUE 3aBUCHUMOCTU MEXIY HCCIEAYyEeMbIMU
BEJIMYMHAMH, OOBSCHEHHE TIOJIyYE€HHBIX DPE3YyJIbTaTOB, HCIIOJIb30BAaHHBIX HAYYHBIX MOHSATHH,
TEOPH U 3aKOHOB, YMEHHE JIeIaTh BBHIBOBI HA OCHOBAaHHH TIOJTYYCHHBIX PE3yIbTaTOB;

YMEHHUE BBIJCIATh CYNIECTBEHHBIC MPHU3HAKH BUPYCOB, KJIETOK MPOKAPHOT M JIYKApHUOT,
OJTHOKJIETOYHBIX U MHOTOKJIETOUHBIX OPTaHU3MOB, OCOOEHHOCTHU MPOLIECCOB: 0OMEHa BEIECTB U
NpPEBpalleHUs] SHEPTUU B KIETKe, (OTOCHHTE3a, MIACTUYECKOI0 M HHEPreTHUecKoro oOMeHa,
XeMOCHHTE3a, MHTO03a, MeH03a, OIUIOJIOTBOPEHUS, Pa3MHOXKECHHSI, WHANBUIYAILHOTO Pa3BUTHSI
opraHu3ma (OHTOTEHE3);

yYMEHUE NPUMEHSTh MOJTy4YE€HHbIE 3HaHUA Uil OOBSICHEHUs OMOJOTMYECKHX IMPOLECCOB U
SIBJICHUM, JIS1 IPUHATHS MPAKTUYECKUX PEIICHUI B MOBCETHEBHOMN KU3HHU C 1I€IbI0 00eCTIeYeHUs
0€30I1aCHOCTH CBOETO 3[0POBbS U 3/0POBbS OKPYXKAIOIIUX JIOAEH, COOIIOACHUS HOPM
TPaMOTHOTO TIOBEJICHHSI B OKPYXAMOIIEH NPUPOMHON cpeae, MOHMMaHUe HEO0OXOIMMOCTH
UCTIOJIb30BAaHUS JIOCTUKEHUN COBPEMEHHOW OMOJIOTMH M OMOTEXHOJOTHH Ul pallOHAIBLHOTIO
PUPOIONIOIB30BAHNUS;

YMEHHE pemaTh JJIeMEHTapHbIe TeHETWYECKHe 3adadyll Ha MOHO- W JAWTHOPHIHOE
CKpEeIIMBaHKe, CIICTUICHHOE HACIIEJ0BAaHUE, COCTABIATh CXEMbl MOHOTHOPUIHOTO CKPEIIMBAHUS
JUIS TIpeJICKa3aHysl HaclleI0BaHUs IPU3HAKOB Y OPTraHU3MOB;

YMEHHUE BBINOJIHATH JIAOOpAaTOpPHBIE M MPaKTHUYECKue paboThl, COONIOAATh MpaBUia MpU
paboTe ¢ yueOHBIM U J1abOpaTOPHBIM 000PYIOBAHHUEM;

yYMEHHE KPUTHUYECKH OIICHWBATh M WHTEPIPETHPOBATH HH(DOPMAINIO OHOIOTHYECKOTO
COJIepKaHUs, BKIIOYAOUIYIO0 IICEBAOHAYYHbIE 3HAHWUSA W3 Pa3IMYHBIX HMCTOYHHUKOB (CpeacTBa



MaccoBOM MH(OpMaLNU, HAyYHO-TIONYJSPHBbIE MaTEepHUalIbl), STUHUECKHUE ACTIEKThl COBPEMEHHBIX
HCCIIeIOBaHUI B OMOJIOTHH, MEAUIIMHE, OMOTEXHOJIOTHH;

YMEHHE CO3[aBaTh COOCTBEHHBbIC NHCbMEHHBIE M YCTHBIE COOOIIeHHUs, 0000Imas
OMOJIOTUYECKYI0O HMH(POpPMAIMI0 U3 HECKOJBKMX MCTOYHHUKOB, T'PaMOTHO HCIOJIb30BaTh
MOHSATUHHBIN anmapat OUOJIOTHH.

[IpenmeTrHbIe pe3yabTaThl 0OCBOCHUS YueOHOTO penamMeTa «buonorusy» ¢ 11 knacce nOIKHBI
OTpakaTh:

c(hOpMUPOBAHHOCTh 3HAHUN O MECT€ U POJM OUOJIOTMHM B CHUCTEME HAy4yHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMHpPOBAHHH COBPEMEHHON €CTECTBEHHO-HAy4YHON KapTHHBI MHpa U
HAYYHOTO MUPOBO33PEHUS, O BKJIA/I€ POCCUICKHX U 3apyOeKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
O6uonornu, pyHKIIMOHAIBHOM TPAaMOTHOCTH YEJIOBEKa I PEeLICHUs )KU3HEHHBIX 3a/1a4;

YMEHHE PaCKPBIBATH CO/IEPKaHUE OMOOTUYECKUX TEPMUHOB U MOHSATHIA: BUJI, TOMYJISIIHS,
reHooHA, SBONIONMS, JBUXKYHIHME CHIBl ((aKTOpbl) SBOJIONUH, MPUCIOCOOIECHHOCTD
OpPraHu3MOB, BHJI000pa30BaHME, OSKOJOTUYECKHE (PAKTOPBI, JKOCHUCTEMA, MPOAYICHTHI,
KOHCYMEHTBI, PeYIIEHTHI, IENH MUTaH!s, YKOJOrHYecKas mupaMua, OnoreomneHos, onocgepa;

yMEHHE Wu3NaraTh Owuonoruueckue Teopuu (dBomounoHHass Tteopus Y. Jlapsuna,
CUHTETHYECKasl TeOpHs SBOJIOINH ), 3aKOHBI M 3aKOHOMEPHOCTH (3aposiieBoro cxoacrsa K. M.
bapa, uepenoBanus rinaBHbIX HampasieHud u myted somonuu A. H. CesepuoBa, yueHus o
ounoctepe B. U. BepHaickoro), onpenensTh TPaHUIIBl UX TPAMEHHUMOCTH K )KUBBIM CHCTEMaM;

YMEHHE BJaJIeTh METOJAaMH HAay4yHOTO MO3HaHUSA B OWOJIOTUU: HAOIIOJCHHE U OMUCAHHE
JKUBBIX CHCTEM, IIPOLIECCOB U SIBICHMI, OpraHu3alus ¢ MpOBEAEHHE OHOJIOTHYEeCKOro
OKCIIEPUMEHTA, BBIABIIKEHUE THUIIOTE3bI, BBISIBICHHE 3aBHCHUMOCTH MEXIY HCCIECAYEMBbIMU
BEIMYMHAMH, OOBSCHEHHE TIOJIYUYCHHBIX DPE3YJIbTAaTOB, HCIIOJIB30BAaHHBIX HAYYHBIX IOHSTHH,
TEOPH U 3aKOHOB, YMEHHUE JIeaTh BBIBObI HA OCHOBAaHMU MOJIYYEHHBIX Pe3yJIbTaTOB;

YMEHUE BBIIENSATH CYIIECTBEHHbIE TPU3HAKH CTPOEHUSI OMOJOTMUECKUX OOBEKTOB: BUJIOB,
MOMYJISIIAA, TPOJIYIEHTOB, KOHCYMEHTOB, PEIYIEHTOB, OHOTCOIEHO30B U HIKOCHUCTEM,
OCOOEHHOCTH  IPOLECCOB:  HACIEACTBEHHON  M3MEHYMBOCTH, €CTECTBEHHOTo  0TOOpa,
BU000pa30BaHus, NMPUCIIOCOOIEHHOCTH OPraHU3MOB, JEHCTBHS 3KOJIOIMYECKMX (DaKTOPOB Ha
OpraHu3MBl, IEpeHOCa BEIIECTB U IOTOKAa YHEPTUU B IKOCUCTEMAX, aHTPOIOT€HHBIX H3MEHEHHH B
IKOCHUCTEMAaxX CBOEH MECTHOCTH, KPYTOBOPOTa BEIIECTB M OHWOTCOXMMHYECKHX IMKIOB B
ouocdepe;

yYMEHUE NPUMEHSTh MOJTy4YE€HHbIE 3HaHUA Uil OOBSICHEHUs OMOJOTMYECKHX IMPOLECCOB U
SIBJICHUH, JJIS1 IPUHATHS MPAKTUYECKUX PEIICHUI B TOBCETHEBHOM KU3HHU C 1I€IbI0 00ecTIeYeHus
0€30MacHOCTH CBOErO 3JI0POBbS W 3[0POBBS OKPYXKAIOIIUX JIIOJEH, COOJIIOEHUS HOPM
TPaMOTHOTO TIOBENICHHSI B OKPYXAMOIIEH NPUPOMHON cpeae, MOHMMaHUe HEO0OXOIMMOCTH
UCTIOJIb30BaHUS JOCTHKEHHH COBPEMEHHOM ouonoruu JUIst panroHaIbLHOTO
PUPOIONIOIB30BAHNUS;

YMEHHUE pelIaTh JJIEMEHTapHbIe OMOJOTMYECKHE 3aJaud, COCTABIATH CXEMBI IepeHoca
BEIIECTB U SHEPTUH B 3KOcUcTeMax (IL[eMH MUTaHUs);

YMEHHUE BBINOJIHATH JIAOOpAaTOpPHBIE M MPAKTHUYECKue paboThl, COONIOAATh MpaBUia MpU
paboTe ¢ yueOHBIM U 1a00paTOPHBIM 000PYI0BaHUEM;

yYMEHHE KPUTHUYECKH OIICHUBATh W WHTEPHPETHPOBATH HH(OPMAIMIO OHOIOTHYECKOTO
COJIepKaHUsI, BKIIOYAONIYIO0 TICEBIAOHAYYHBIE 3HAHHUSA W3 PA3IMYHBIX HMCTOYHHKOB (CpeicTBa
MaccoBOW HWH(pOpMAlMK, HAayYHO-TIOMYJSPHbIE MaTepualibl), paccMaTpuBaTh TIJIOOAIBHBIE
HKOJIOTHYECKUE MPOOIEMBI COBPEMEHHOCTH, (DOPMHUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO
MO3UIHIO;



YMEHHE CO3/1aBaTh COOCTBEHHBIE THCHbMEHHBIE M YCTHBIE COOOIICHUsS, 0000IIas
OMOJOTUYECKYI0 HMH(POPMAIIMI0 W3 HECKOJBKHUX WCTOYHHKOB, TPAMOTHO WCIOJIb30BaTh
NOHATUIHBIN armapaTt OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJTIACC
KosaunyecTBo 4acoB DJIeKTPOHHbIE
Ne (undgposBbie)
HaumeHoBaHue pa3aesioB M TeM IPOrpaMMBbl Konrpoabnbsie IIpakTuueckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoTshI padoTsbI
pecypcsbl
bubmuoreka [JOK
1 b 2 .
HOMOTIDL K Hayka 05 https://m.edsoo0.ru/7f41c292
2 JKvBBIE cHCTEMBI M X OpraHU3aIus 1 bubmorexa LHOK
P t https://m.edso0.ru/7f41c292
. bubnuorexa [JOK
3 XHUMHYECKUH COCTAB M CTPOCHUE KIIETKH 8 1 https://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
4 HKHSHEEATENEHOCTE KIETKH 0 https://m.edso00.ru/7f41¢c292
PasMHOXEHHE M WHAMBUAYAIbHOE pPa3BUTHE bubnnorexka [JOK
5 5 1
OpraHu3MOB https://m.edsoo.ru/7f41c292
6 HacnencrBeHHocTh u M3MEHYHNBOCTh 3 15 bubmuorexa [JOK
OpTraHM3MOB ' https://m.edsoo.ru/7f41c292
7 Ceneknus OpraHU3MOB. OcHOBBI 3 bubnmnoreka [JOK
OMOTEXHOJIOTHH https://m.edsoo.ru/7f41¢c292
bu6mmorexa [IOK
8 P 1
SSEPBHOE BpeMA https://m.edso00.ru/7f41c292
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 4



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

11 KITACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne (undgposBbie)
HanmeHoBaHue pa3/ieioB U TeM MPOrpaMMBbl Konrpoasusie IIpakruueckue
n/n Bcero o0pa3oBaTejibHbIE
padoThI padoTshI
pecypchl
bubnmoreka [IOK
! IBOMOUKOHHA GHOTOTHS 9 . https://m.edsoo.ru/7f41cc74
bubnuoreka [{OK
2 B .
O3HHKHOBEHHE U PAa3BUTHE KU3HU HA 3eMJIe 9 0.5 https://m.edsoo.ru/7fA1cc74
bubnunoreka LIOK
1
3 Opranu3MEl H OKpyAkaiolas cpea > https://m.edsoo.ru/7f41cc74
bubnunoreka LIOK
4 Coo0111ecTBa U DKOIOTHUECKUE CUCTEMBI 9 https://m.edsoo.ru/7f41cc74
bubmmoreka IIOK
> Pesepaiioe Bpens 2 https://m.edsoo.ru/7f41cc74
OBHIEE KOJIMYECTBO YACOB I1O
- 34 0 2.5

I[TPOTPAMME



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

HOYPOYHOE IINTAHUPOBAHUE
10 KITACC

KoaunuecTBO 4acoB

JIeKTPOHHBbIE HU(POBbIE 00pa3oBaTeIbHbIE

Ne Tema ypoka Kontpoabsubie IIpakTuueckue
Bcero pecypcnl
padoThI padoTshI
1 buonorus B cucreme Hayk 1 brbmmorexa LTOK
https://m.edso00.ru/863e6122https://m.eds00.ru/863e632a

MeTobl TTO3HAHUS KHUBOMH
npupoasl. [Ipaktnueckas
paboTta No 1

2 «/cnonp3oBaHue 1 0.5 bubnuoreka [{OK https://m.edsoo.ru/863e6122
Pa3IMYHBIX METOJOB MPHU
U3YYEHUU OUOJIIOTHMYECKUX
00BEKTOBY

3 bronoririeckue  cHCTeME, 1 bubnuoreka [TOK https://m.edsoo.ru/863e6564
MPOLIECCHI U UX U3YUYEHHE
XUMUYECKUI COCTaB

4 KIICTKH. Boma u 1 bu6mmoteka I1OK https://m.edsoo.ru/863e674e
MUHEpaIbHBIE COJIH

g Demku Coctasucrpochne ) Bu6miorexa [JOK https://m.eds00.ru/863e6b72
OeKOB
DepMeHTBI —
OMOJIOTHYECKHE

6 KaTaH3aTopH. 1 0.5 bu6muorexa IOK https://m.edsoo.ru/863e6b72

JlaGopaTtopnast pabota Ne 1
«3yuenne
KaTaJIUTUYECKOMN



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

aKTUBHOCTH  (hepMEHTOB
(Ha mpuMepe aMUITa3bl WK
KaTaJiasbl)»

VYrnesoasl. JInnuael

HyxnenHoBbIE ~ KHMCIIOTBHI.
ATO

bubnuoreka ITOK https://m.edsoo.ru/863e6870

bu6nmoteka LIOK https://m.edsoo.ru/863e6d5¢

Hctopus u METOBI
W3y4YeHUs KJIETKH.
Knerounas Teopus

bubnuoreka I{OK https://m.edsoo.ru/863e6e88

10

11

12

Kierka xak nemoctHas
JKHBas1 CUCTEMaA

Crpoenue

9YKApUOTHUYECKON KIIETKH.
Jlaboparopuas pabota Ne 2
«M3yuenue CTPOCHHUS
KJIETOK pacTeHui,
JKUBOTHBIX, TI'puOOB U
OaxTepuii oJ{
MHUKPOCKOIIOM Ha TOTOBBIX
MHUKpOIpenapatax H Hux
OTHCaHHUE»

O0OMeH  BelIeCTB WU
MeTa00In3M

0.5

bu6mmoteka [IOK
https://m.edsoo.ru/863e6ffOhttps://m.edso0.ru/863e716c¢

bubmuoreka [{OK https://m.edsoo.ru/863e766¢

13
14

dorocunaTe3. XeMOCHUHTES

DHepreTudeckuii oOMeH

bubmuoreka [{OK https://m.edsoo.ru/863e7¢c98
bubmuoreka ITOK https://m.edsoo.ru/863e7aae

15

JKu3HEHHBIN MUK KISTKH.
Jenenue xieTku. MwuTto3.
JlaGopaTtopHnas padorta Ne 3

0.5

bubnuoreka [{OK https://m.edsoo.ru/863e7dc4
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«Habmomenue MwuTO3a B
KJIETKaX KOHYMKA KOpeIlKa
JayKa Ha TFOTOBBIX
MHUKpOIIpenaparax»

Buocunres Oenka. Peakuus

16 bubmuorexa ITOK https://m.edsoo.ru/863e796e
MaTPUYHOTO CUHTE3a
T — 0 e
17 ParCIBIT HOCHITTES bubnuoreka [{OK https://m.edsoo.ru/863e796e
Oenka
Heknerounsie bopMbI
18 bubnuoreka [{OK https://m.edsoo.ru/863e7540
YKU3HU — BUPYCHI
19 Dopmsbl Pa3MHOKEHHUS bubnnorexka HOK
OpraHU3MOB https://m.eds00.ru/863e81b6https://m.edsoo.ru/863e831e
20 Meiio3 bubnuoreka I{OK https://m.edsoo.ru/863e7f4a
OO6pa3zoBaHue W pa3BUTHE
MOJIOBBIX KIIETOK.
Onno10TBOpPEHHE.
Jla6 6ota Ne 4
21 abopaTopHai paboTa 0.5 bub6mumoreka L{OK https://m.edsoo.ru/863e81b6
«3yuenune CTpOEHUS
IIOJIOBBIX KIJICTOK Ha
TOTOBBIX
MUKpOTIpEnapaTax»
141
22 FMBHAYRTIbHO® bubmuoreka [{OK https://m.edsoo.ru/863e8436
pa3BUTHE OPTaHU3MOB
I'enetuka — mHayka o
23 HaCJIEACTBEHHOCTH Hu bu6nunoteka LIOK https://m.edsoo.ru/863e86f2
U3MEHUYUBOCTH
3
24 AOHOMEpHOCTH bubnmoteka [{OK https://m.edsoo.ru/863e8878

HacCJICOJOBAaHUsS ITPU3HAKOB.



https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e7f4a
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https://m.edsoo.ru/863e8878

Monorubpuaaoe
CKpEIIMBaHHE

25

Jurubpunnoe
CKpelIUBaHUE. 3akoH
HE3aBUCHMOTO
HaCJIEI0BaHMsI TPU3HAKOB

bubnuoreka I{OK https://m.edsoo.ru/863e89a4

26

27

CreruieHHOE
HACJICJIOBAaHKUE TPH3HAKOB.
JlaboparopHas pabora Ne 5
«M3yueHne  pe3yabTaTOB
MOHOTHOPUAHOTO 51
JUTHOPUTHOTO
CKpCIIBAHHS y
Ipo30QHIIbI Ha TOTOBBIX
MUKpOTpenaparax»»

T'eneTuka moJa.

HacnenoBanue ITPU3HAKOB,
CIHCIIJICHHBIX C ITOJIOM

0.5

bu6mmoteka 11OK https://m.edso00.ru/863e8c60

bubnuoreka [{OK https://m.edsoo.ru/863e8c60

28

M3MeHYnBOCTS.
Henacnencrsennas
M3MEHYUBOCTb.
JlaGopatopHasi paborta Ne
6. N3yuenue
MO (PHUKAITMOHHON
W3MEHUYUBOCTH,
IIOCTPOEHNE
BapHallMOHHOTO psia |
BApUALIMOHHON KPUBOII»

0.5

bubmuoreka I{OK https://m.edsoo.ru/863e8efe



https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe

HacnencrBenHas
U3MEHYUBOCTb.
JlaGopatopnast paborta No

29 . 1 0.5 bu6nmoteka IIOK https://m.edsoo.ru/863e8efe
7. «AHanu3 MyTrauui y
Ipo30MiIbl Ha TOTOBBIX
MUKpOTIpenaparax»

30 I'eneTrka yenoBeka 1 bu6nmoteka IIOK https://m.edsoo.ru/863e8d78
PesepBHbIi YPOK.
O6oOmeHre 1Mo  TeMme

31 «HacnencTBeHHOCTD u 1
U3MCHYMBOCTh
OpPTraHU3MOBY

32 Cenexuma  kax  Hayka n 1 bubmnoreka IHOK https://m.edso0o.ru/863e¢9214
porecc
Meroasl W JTOCTHXKEHUS

33 CEJeKUUH pacTeHUh U 1 bu6nunoteka LIOK https://m.edso00.ru/863e9214
JKHUBOTHBIX

34 brorextonoris Kax 1 bubmuoreka [{OK https://m.edsoo.ru/863e9336
OTpaciib MPOU3BOJICTBA

OBIIEE KOJIMYECTBO YACOB 34 4

[10 [TIPOT'PAMME
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11 KITACC

Ne KoanyecTBo 4acosB
Tema ypoka JaexkTpoHHbie [{OPbI
n/n Bcero Kourpoubnble IIpakTHyeckue
padoThI padoThI
1 DBOJIIOLMS U METOJIbI €€ U3yUEHUS 1 bubnnorexa LHOK
https://m.edso0o.ru/863ea20e
5 Hcropuss pa3ButHs TpeacTaBiIeHUH 00 1 bubnnoreka [JOK
SBOJIIOAU https://m.edso0.ru/863e9570
bubnuoreka [IOK
3 Muipossostows 1 https://m.edsoo.ru/863e9cle
[Tomymnsimust Kak dJeMEeHTapHas eIWHUIA
4 BHJIa ¥ 3BOIIOIMH. JITabopaTopHas padota No 1 05 bubnuoreka [IOK
1 «CpaBHEeHUE BHOB o https://m.edsoo.ru/863e99c6
MOp(}OITOTHIeCKOMY KPUTEPHIO)
5 JIBmokyIire cuibl (3IeMeHTapHbIe (PaKTOPHI) 1 bubmuoreka [IOK
9BOJIIOLAA https://m.edso00.ru/863e9da4
. bubmuoreka [IOK
6 EctectBennslit oT60p 1 ero Gpopmbl 1 https://m.eds00.ru/863e9ed0
Pe3ynbTaTe! SBOJIFOLINH:
MPHUCTIOCOOTICHHOCTh OpraHu3MOB u
7 BU000pa3oBanue. JJaboparopuas padora No 1 05 bubmuoreka [JOK
2 «Onucanue MIPUCIIOCOOJICHHOCTH https://m.edsoo.ru/863e9fde
opranm3mMa e€  OTHOCHUTEIHHOTO
XapakTepa
8 Hampapnenus u myTd MaKpOdIBOIIOIUH 1 bubmmorexa [JOK
https://m.eds00.ru/863e9cle
9 HeoOpatumocTs 3BoMIOIINN 1



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

Hctopus xu3Hu Ha 3emsie M METOnbI €€

10
U3Y4YCHUS
11 ['unoTe3sl MPOUCXOXKACHUS KU3HU Ha 3eMIie buGnuorexa [IOK
https://m.edsoo.ru/863ea5a6
12 Pa3Butue >xu3HuM Ha 3emiie MO 3paM U bubnmnoreka HOK
IepuoIam https://m.edsoo.ru/863ea6be
OcHOBHBIE 3TaIbl YBOJIIOLUN PACTUTEIBHOTO
u xuBoTHOro mupa. IIpaktuueckas pabora bubnnorexa [JOK

13 0.5
No 1 «M3yueHue HCKOMAEMbIX OCTATKOB https://m.edsoo.ru/863ea8bc
PaCTCHHIA U KUBOTHBIX B KOJUICKIIHSX)
14 CoBpemeHHas cucTeMa OpraHu4ecKoro Mupa bubmmorexa LIOK
https://m.edsoo.ru/863ea48e
bubnuoreka [{OK
15 DBOJIIONHS YeJIOBEKa (aHTPOTIOTEHE3) https://m.edsoo.ru/863eac2c
bubmmoteka IIOK
16 JBmxymue cuiibl ((akTopbl) aHTPOIIOreHe3a https://m.edsoo.ru/863ead4d
17 OCHOBHBIE CTaJUH 3BOJIIOIMH YEI0BEKA
18 UYenoBeueckne  pacbl M MOPUPOJAHBIE bubnnorexa [JOK
ajanTalyuy 4ejIoBeKa https://m.edsoo.ru/863eaea2
PezepBubIii  ypok. O600mIeHHEe 1O Teme

19 «BO3HUKHOBEHHE M pa3BUTHE KU3HU Ha
3emiie»

20 DKoJoTHs Kak HayKa

21 Cpenpl  oOuTaHMsIT M DKOJOTUYECKHE bu6muoreka [JOK
(baxTopsl https://m.edso0.ru/863eafec
AbGuotnueckue (akropel. JlaGoparopras

22 padora Ne 3.  «Mopdonorudeckne 0.5 bubmorexa [IOK

0COOEHHOCTH pPACTEHHH M3 pa3HbBIX MeECT

https://m.edsoo0.ru/863eb10e



https://m.edsoo.ru/863ea5a6
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obutanus». JlabopatopHas pabora Ne 4.
«BriusHue cBeta Ha pPOCT H pa3BUTHE
YEPEHKOB KOJIEyCa

bubmmoreka [JOK
23 buorimeckie daxropkl 1 https://m.edsocI)_.[ru/863eb348
DKOJOTUYECKHE XapaKTePUCTHKU
24 nonynsimuu. [Ipaktuyeckas pabGora Ne 2 1 05
«[Tomcyér MIOTHOCTH TOMYJSIMA pPa3HBIX
BUJIOB PACTCHHI»
bubmmoreka [JOK
25 Coo01ecTBa OpraHu3MoOB — OHOIIEHO3 1 https://m.edSO(])_.[ru/863eb46a
bubmmoreka [JOK
26 DKOJOTHYECKHE CUCTEMBI (IKOCUCTEMBI) 1 https://m.e dsoc])_.[ru 1863eb46a
OCHOBHBIE ~ TIOKa3aTed  IKOCHUCTEMBI.
27 Okonornueckue  nupamuasl.  CBoiicTBa 1 bubnmorexa IOK
sxocicTem, CyKieccus https://m.eds00.ru/863eb5fa
28 [TpupoiHbIE S5KOCUCTEMBI
29 AHTpPOIIOT€HHBIE YKOCUCTEMBI
30 buocpepa — rnobanbHas 3KocucTEMa 1 bubmmnoreka HOK
3emnn https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTHU CYIIIECTBOBAHUS 1 bubnmnorexa [JOK
ouochepsl https://m.eds00.ru/863ebd16
32 YenoseuecTBO B Onochepe 3eminn 1
33 CocymiecTBoBaHue MIPUPOJIBI u 1 bubnmnorexa [JOK
YeJI0BEYECTBA https://m.edsoo.ru/863ebale
34 PezepBHblii  ypok. OO0600uIeHHE  TEMBI 1
«Co0011ecTBa U DKOJIOTUUECKHAE CUCTEMBD)
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2.5
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