ITPUJIOXEHHUE 13
k ©®OII COO

Ilpeomemnasn oo6racme: ECTECTBEHHO-HAYYHBIE ITPE/IMETHBI

PaGouas nporpamma
1o Y4eOHOMY TNpeaMeTy

BNOJIOI'usl

10 — 11 kaacconl



COJAEP)KAHUE OBYYEHUA

10 KITIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJOTMM € OOIIECTBEHHBIMH, TEXHUYECKUMHU H APYTUMHU
€CTECTBCHHBIMU HayKamH, Quiocodueil, ITHUKOH, ICTETUKOM u mpaBoM. Poms Ouonoruu B
(dbopMHpOBaHNN COBPEMEHHON HAY4YHOU KapTHHBI MUpa. CucreMa OMOIOTHYECKUX HaAYK.

MeTopl MO3HAHUS KUBOW MPUPOJIBI (HAOMIOACHHUE, SKCIEPUMEHT, ONHUCAHUE, U3MEpPEHHE,
KJ1accuukanus, MOJASITHMPOBAHNUE, CTATUCTHYECKAss 00pabOTKa JaHHBIX).

JdemoHcTpaumuu:

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

Tabmue! 1 cxeMbl: «MeTo/ bl TO3HAHUS KUBON PUPOIBI.

JlaGopaTopHble U NpaKkTH4YecKue padoThbi:

[TpakTueckass paboraNe 1. «lMcnonp3oBaHue pa3iaMUHbIX METOJOB HPU HU3YYEHUU
OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. JKuBble cucTeMbl H UX OPraHU3aIUA.

JKuBble cuctembl (OMOCHUCTEMBI) KaK MpeaMeT u3ydeHus: 6uoiaoruu. OTInYre )KUBBIX CUCTEM
OT HEOPTaHUYECKOU MPUPOJIBI.

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

KJICTOYHBIH, TKaHEBBIH, OpraHUu3MEHHBIH, HOMYJISIITHOHHO-BHUIOBOIA, 9KOCHUCTEMHBIH
(buoreoneHOTHYECKHI ), OMOC(EPHBI.
JdemoHcTpaumMu:

Tabmuibt u cxembl: «OCHOBHBIE IPU3HAKU KU3HUY, «Y POBHU OPTaHU3AIIUH )KUBOH TIPUPOIBI.

O6opynosanue: moaens Monekynsl JJHK.

Tema 3. XumMu4ecKkuii cOCTaB U CTPOCHHE KJICTKH.

XVUMUYECKUN COCTAaB KJIETKU. XHUMHUYECKHE AJIEMEHTBI: MaKpO3JIEMEHTbI, MUKPOIJIEMEHTHI.
Bojzia 1 MuHepanbHbIE BEIIECTBA.

@YHKIMY BOJbI U MUHEPAIbHBIX BEIeCTB B KieTke. [lognep:xanne ocMoTudeckoro danaxca.

benku. CoctaB u crpoeHue 6enkoB. AMUHOKHUCIOTH — MOHOMeEpHI OenkoB. HezameHnMble
3aMEHUMbIE AMUHOKHUCIIOTBl. AMUHOKHCIIOTHBII COCTaB. YPOBHHM CTPYKTYPhl OEIKOBON MOJIEKYIIbI
(mepBUYHasi, BTOPUYHAs, TPETUYHAS U YETBEPTUYHAS CTPYKTypa). XMMUYECKUE CBOICTBA OEIKOB.
buonornueckue pyHKIMU OEIKOB.

®epmeHThl — Ouosiorndeckue KatanuzaTopbl. CTpoeHue ¢epMeHTa: aKTUBHBIM LEHTP,
cyocrparnas cnienupuynocts. Kopepmentsl. Butamunpl. OTinuuuns GepMEeHTOB OT HEOPraHUYECKHX
KaTaJIn3aTOpOB.

VYrneBonapl: MOHOcaxapuabl (TJIFOKO3a, prbo3a U JIe30Kcuprb03a), nucaxapuabl (caxaposa,
JaKTO3a) U ToJMcaxapuabl (Kpaxmall, MIMKOTeH, eJUTo103a). buonornueckrue GyHKIUU yTiIeBOOB.

Jlunuasl: TpurmMuepusl, hGocdomunuabl, crepoussl. ['napopminsHo-runpodoOHbIe CBOICTBA.
buonoruueckue ¢pynkuuu aunuaoB. CpaBHEHUE YIIEBOJIOB, OEIKOB U JIUMUAOB KaK MCTOYHUKOB
SHEPIHH.

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

[Mutonorus — Hayka o kieTke. Kietodynast Teopust — mpumep B3auMOJEHCTBUS uaei u (pakTos
B HAyYHOM IMO3HAHUU. MeTo/1bl U3yUeHUS KIETKH.

Knerka kxak menoctHas kuBas cuctema. OOIIMe MPU3HAKK KIETOK: 3aMKHYTas HapyXKHas
memOpana, mosiekynbl JIHK kak reneTnueckuii anmapar, CHCTeMa CHHTE3a Oelka.



Tunel KIETOK: JyKapuoTHuUeckas U MpokapuoTuueckas. (OCOOEHHOCTH CTPOEHHUS
npokapuoTudeckor kietku. Kmerounas crenka Oakrepuil. CTpoeHHE 3yKapHOTHYECKOH KIIETKH.
OCHOBHBIE OTJIMYUS PACTUTEIBHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepxHOCTHBIE CTPYKTYPBl KJIETOK — KIETOYHAs CTEHKA, TJUKOKAJIUKC, MX (QYHKIIHH.
[InasmaTtuueckas wmemOpaHa, e€ cBoiictBa u ¢yHkuuu. llutoriasma u  e€ OpraHoubl.
Onnomem6Opanubie opranounsl kinerku: DIIC, ammapat ['onbmku, nuzocomsl. [lomyaBToHOMHBIE
OpraHou/bl KJIETKU: MUTOXOHAPUH, IutacTusl. [IpoucxoxaeHne MUTOXOHAPUN U miuacTul. Buael
wiactug. HemeMmOpaHHbIE OpPraHoWAbl KJIETKU: PUOOCOMBI, KIJIETOYHBIM LEHTP, LEHTPUOIH,
PECHUYKH, KIyTUKH. DYHKIIMY OPraHOMJIO0B KIETKU. BritoueHusl.

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

TpaHcnopT BEIECTB B KIIETKE.

JdeMoHcTpanum:

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

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

Tabmuubr u cxembl: «llepmomuyeckass TabnwWma XUMHYECKHX OJIIEMEHTOB», «CTpoeHHe
MOJIEKYJIBl BONbI», «bruocunTres Oenka», «CTpoeHne MoieKkyasl Oenka», «CtpoeHne depmeHTay,
«Hykneunossie kucnotel. JJHK», «Crpoenue monekynbl AT®», «CTpoeHHE 3yKapuOTHYECKOM
KJIeTkn», «CTpoeHue >KUBOTHOM KIETKW», «CTpPOEHHE pacTUTEIbHOM KiIeTKkn», «CTpoeHue
MIPOKAPUOTUYECKON KIIETKNY, «CTPOCHHE siIpa KIETKI», «Y TIEBOABDY, «JIMIUIbD.

OOGopynoBaHue: CBETOBOM MHKPOCKON, OOOpYAOBAaHHME [JIsi TPOBEICHUS] HAOIIOJICHUH,
U3MEPEHUH, HKCIEPUMEHTOB, MHKpOINpenapaTbl PacTUTENbHBIX, >KUBOTHBIX M OaKkTepHalbHbIX
KIIETOK.

JlabopaTopHble U NpaKkTHYeCKUe PadoThI:

Jlaboparopuas pabora Ne 1. «/3yueHue KaTraaUTHUECKON aKTUBHOCTH (EpMEHTOB (Ha
IpUMepe aMHJIa3bl WIIM KaTalla3bl)».

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

Tema 4. 7KuzHenesiTeIbHOCTb KJIETKH.

OOMeH BelecTB, WK MeTabomu3M. AcCUMUIIALINS (TIACTHYECKUH OOMEH) M JTMCCHUMUIISIITUS
(oHepreTnyeckuii OOMEH) — JABE CTOPOHBI €AMHOrO Iporecca Mmerabonu3ma. Poib 3aKkoHOB
COXpaHEHHUs BEILIECTB U SHEPTrUU B IOHUMaHUU MeTabosIn3Ma.

Tunsl oOMeHa BemiecTB: aBTOTPO(MHBIN U TerepoTpodHbii. Ponb ¢epMmeHTOB B 00OMEHe
BELIECTB U ITPEBPALICHUH JHEPTUHU B KIIETKE.

@®otocunTe3. CBetoBas u TemHOBas (a3sl  (oTtocuHTe3a. Peakuum ¢dorocuHTesa.
D¢ dekTuBHOCTL PoTocHHTE3a. 3HaUeHHe (HOTOCHHTE3a IS KU3HU Ha 3emuie. BrnusHue ycioBuii
cpelibl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIIIEHUS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PaCTEHUH.

XeMOocHHTEe3. XEeMOCHHTE3UpYIolIe OakTeprH. 3HaUueHHuEe XEMOCHHTEe3a ISl )KU3HU Ha 3eMie.

OHepreTuyecknii 0OMeH B KieTke. Paciiensienne BemecTs, BbIICIEHHE U aKKyMYJIHPOBaHHUE
SHEPTUM B KIETKE. OTambl JHEpPreTH4YecKkoro ooOmeHa. [nmkonus. bpokeHwe W ero BUIHI.
Kucnoponnoe oxucienue, Wik KiIeToyHoe JbixaHue. OxuciautensHoe GochopuiarpoBaHHe.
O} PeKTUBHOCTH SHEPTETHIECKOTO 0OMEHa.

Peakumu wmarpuynoro cunte3a. [enermueckas wuHdopmanus u JHK. Peanuzanus
TeHEeTUYECKON HMH(pOpManuu B KiIeTKe. ['€HEeTHYeCKuid KOJ M ero CBOMCTBA. TpaHCKpUIIIHS —



MatpuuHabli cuHTe3 PHK. Tpancmammss — OuocuuTes Oenka. Dtambl TpaHchmsuuu. KogupoBanwue
aMHHOKHUCIOT. Pons pubocom B OmocuuTe3e Oernka.

Hexnerounsie ¢opmbl sxu3Hu — BUpYCHL. Mcropust oTkpsiTis Bupycos (. 1. ViBaHoBCKwMiA).
OcoOeHHOCTH CTpPOEHHUs U JKU3HEHHOro IMKiIa BHUpycoB. bakrepuodaru. bone3nu pacreHuid,
JKUBOTHBIX W YEJOBEKa, BbI3bIBacMble Bupycamu. Bupyc mmmyHonedunurta yenoBeka (BUY) —
Bo30yautens CIIM/la. OOparnHast TpaHCKpHILHMS, peBepTaza M uHTerpasa. llpodumaktuka
pacrpocTpaHeHHs BUPYCHBIX 3a00JICBaHUH.

JdemoHcTpaumMu:

IToptpetsi: H. K. Konbuos, /1. . UBanosckuii, K. A. Tumupsizes.

Tabmune! 1 cxembl: «TUNBI TUTaHUSDY, «MeTtadonu3my», «MUTOXOHAPHU», « DHEPTETUUSCKUN
obMeny, «Xmopormnacty, «Dorocunte3», «Ctpoenne JIHK», «Ctpoenne u (QpyHKIHMOHUPOBAHUE
reHa», «CuHre3 Oenka», «[eHeTmueckuid koa», «Bupyce», «bakrepuodarn», «CtpoeHHe wu
»ku3HeHHbIH nuki Bupyca CIINa, 6akrepuodaray, «Pemnukanus JJTHK».

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

Tema S. PazMHoOKeHH e M UHAUBUAYAJIbHOE PA3BUTHE OPraHU3MOB.

KneTounslii 1MKI, WIM >KU3HEHHBIM 1UK1 kinetkud. MuHtepdaza u mwmros. [Ipoueccsr,
npotekaromue B uHTepdasze. Perumkamus — peakums matpuunoro cunte3da JIHK. Crpoenwme
XPOMOCOM. XPOMOCOMHBIN HAOOp — KapHOTHI. J{UTIIIONTHBIN U TaTUTOUHBIH XpPOMOCOMHBIC HA0OPHI.
XpomaTtuasl. L{lutonornyeckne 0CHOBbI Pa3MHOXKEHUS U MHAUBUIYAIbHOTO Pa3BUTHS OPTAaHU3MOB.

Henenune knetku — Muto3. Ctaauu muto3a. IIpouecchl, npoucxoasiiyue Ha pa3HbIX CTaAMsIX
MHTO3a. BHOJIOrMYECKHI CMBICT MUTO3A.

[Tporpammupyemasi rHOEIb KIETKH — aromnTOo3.

@DopMbl pa3MHOKEHHsI OPraHU3MOB: Oecriosioe U mojoBoe. Buapl 6ecronoro pa3MHOXKEHUS:
JiefieHHe HaJlBoe, IMOYKOBAaHHE OJIHO- M MHOTOKJIETOYHBIX, CIIOPOOOpa30BaHHE, BETETATUBHOE
pa3mHoO)keHHe. VICKycCTBEHHOE KIIOHUPOBAaHNE OPraHU3MOB, €0 3HAYEHHUE JIJIS CEIEKIIHH.

[TonoBO€ pa3MHOKEHUE, €T0 OTIIMYUS OT OECIIONOrO.

Meiio3. Cranuu wmeio3a. Ilpoueccsl, mpoucxonsdiue Ha craausx Meiosa. [loBenenue
XpoMocoM B Meio3e. KpoccuHrosep. buosnornyeckuii CMbIC U 3HaUEHUE MEH03a.

["amerorenes — mporecc oOpa3oBaHMs IMOJIOBBIX KIIETOK Y *KUBOTHBIX. llojoBBIE Kene3bl:
CEMEHHHKU U AWYHUKU. OOpazoBaHME U pa3BUTHE MOJIOBBIX KIJIETOK — TaMeT (CHepMaro30H,
ARIEKIIEeTKA) — CiepMaTorenes 1 oporenes. OcoOEHHOCTH CTPOEHUS SIMIIEKIETOK U CIIEPMaTO30U/I0B.
Omnoporsopenue. IlapreHorenes.

WuauBuayanbHoe pa3BUTHE (OHTOTeHE3). DMOpPHOHAIBHOE pa3BUTHE (AMOpUOTEHE3). DTambl
HMOpPHOHANILHOTO PA3BUTHS Y MO3BOHOYHBIX JKUBOTHBIX: JIPOOJICHHE, racTpyJslusi, OPraHOTEeHE3.
[TocToMOpHOHAIBHOE pa3BUTHE. THUIBI MOCTIMOPHOHAIBHOTO PA3BUTHUS: TMPsAMOE, HEMPSIMOe
(mmunHOYHOE). BnusiHue cpenbl Ha pa3BUTHE OPraHU3MOB, (DAKTOPBI, CIOCOOHBIE BHI3LIBATH
BPOXIEHHBIE YPOICTBA.

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

JdemoHcTpaumuu:

Tabmumpl 1 cxembl: «DOpMBI pa3MHOXKEHHUS OPraHU3MOBY, «J[BOWHOE OIUIOAOTBOpPEHUE Y
I[BETKOBBIX pacTeHuil», «BerertatuBHOE pa3MHOXKEHHE pacTeHU», «JleneHue KiIeTku OakTepHii»,
«CTpoeHue MOJIOBBIX KIIETOK», «CTpoeHre XpoMOCOMBI», «KieTounsiit ki, «Pemnukanus JJTHK»,
«Muro3», «Menos», «lIpsmoe u Hemnpsmoe pas3BuTHE», «['aMeTOreHe3 y MIICKONMTAKOLIUX H
yenoBeka», «OCHOBHBIE CTaMU OHTOI'€HE3a.



O6opynoBaHue: MHUKPOCKOI, MHKporpenapaTsl «CrepMaTo30UIbl MIJIEKOIUTAIOLIETO»,
«Slitnexnerka miekonurawoero», «Kapnokrnues B KJIeTKax Kopellka JIyKa», MarHUTHas MOJEJIb-
ammumakanys «Jlenenue kinerku», moaens JJHK, monens merada3sHol XpOMOCOMBL.

JlaGopaTopHble U IpaKkTH4YecKre padoThbi:

Jlaboparopuas pabora Ne 3. «Halnrogenne MuTo3a B KIETKaX KOHYMKA KOpeEIIKa Jiyka Ha
TFOTOBBIX MUKpOIIpenapaTaxy.

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

Tema 6. HaciiencTBEHHOCTH M H3MEHYHBOCTH OPraHU3MOB.

[Tpeamer u 3anaun reHeTHKH. VIcTopus pa3BUTHS TeHETHKH. PO IUTOIOTHH U SMOPHUOIOTUH
B CTAaHOBJICHUU T'€HETHKH. BK1a] pocCUICKUX 1 3apyOeKHBIX YUEHBIX B Pa3BUTHE TEHETHKH. METOIbI
FeHETUKU (TUOPUAOIOTHYECKHUM, HUTOTEHETHUECKUU, MOJEKYIsIpHO-reHeTHueckuii). OCHOBHBIE
TE€HETUYECKUE MOHATUSA. [ 'eHeThuecKasi CHMBOJIMKA, UCIIOJIb3yeMasi B CXEMaxX CKpEIIMBaHUM.

3aKOHOMEPHOCTHU HACJIeI0BaHUS MTPU3HAKOB, ycTaHOBIeHHBIE ['. Menaenem. MoHorubpuanoe
CKpeIMBaHUe. 3aKOH €INHO0-00pa3usi THOpPHIOB MEPBOTO MOKOJICHHS. [IpaBmiio JOMUHUPOBAHHUS.
3aKOH paclleIyIeHUs IPU3HAKOB. ['nnore3a ynctorsl ramer. [loaHOE U HEMOIHOE TOMUHUPOBAHUE.

JurubpunHoe  CKpellMBaHHWE. 3aKOH  HE3aBUCUMOTO  HACIEAOBAHMUS  IPU3HAKOB.
[{uToreHeTUYEeCKUE OCHOBBI JTUTMOPUIHOIO CKpELIMBaHUSA. AHAIU3MPYIOIIEE CKPEIMBaHUE.
Hcnonp30BaHne aHAIM3UPYIOIIETO CKPEIIUBAHUS ISl ONIPEIEIEHUsI TEHOTUIIA OCOOU.

CuernneHHoe HacnenoBanue npusHakoB. Pabora T. Moprana no crernyiieHHOMY HacJe10BaHUIO
reHoB. HapymieHnue cuensieHus TeHOB B pe3yJibTaTe KPOCCUHIOBEpPA.

XpOoMOCOMHas TEOpUs HACJIECTBEHHOCTH. | eHeTHuecKne KapThl.

['eneruka moma. XpOMOCOMHOE OIpENEICHHE I0da. AyTOCOMBI U IIOJIOBBIE XPOMOCOMBI.
['oMmorameTHbI€ ¥ reTeporaMeTHbIe Opranu3Msl. HacnenoBanne npu3HaKoB, CLHEIVIEHHBIX C TIOJIOM.

N3meHunBOCTh. Bubl M3MEHYMBOCTU: HEHACIEACTBEHHAs U HACIEACTBEHHas. Poib cpenpl B
HEHACJIEJICTBEHHOW  M3MEHUMBOCTH.  XapaKTepUCTHKAa  MOAM(PHUKAIMOHHON  M3MEHYMBOCTH.
Bapunanvonsslii psa u BapuanuonHas Kpuas. Hopma peaknum npusHaka. KosmnuecTBeHHbBIE M
Ka4yeCTBEHHbIE MMPU3HAKU U UX HOpMa peakiuu. CBoicTBa MOAUPHUKAIIMOHHON U3MEHYMBOCTH.

HacnencrBeHHas, WM TE€HOTUIIMYECKAs, W3MEHUYMBOCTb. KOMOWMHATHBHAs H3MEHUYUBOCTb.
Meii03 1 110J1I0BOM Mpo1iecc — 0CHOBa KOMOMHATUBHON H3MEHUMBOCTH. MyTallMOHHAs! U3MEHYUBOCTb.
Knaccudukanus myranuid: TeHHbIE, XpOMOCOMHbIE, T€HOMHbIE. HacToTa W NPUYUHBI MYTalUM.
MyTtareHHsle (QakTOpbl. 3aKOH TOMOJIOTHMUECKUX DPSJIOB B HacieAcTBeHHOW m3MeHumBoctu H. W.
Basunosa.

BHesnepHas HacieICTBEHHOCTh U H3MEHYUBOCTb.

I'enetuka wyenoBeka. Kapuotun denoBeka. OCHOBHbIE METOIbl TE€HETHKH YEJIOBEKA:
reHealornyecknii,  OJM3HELOBBIH,  IUTOICHETHYECKUH, OMOXMMHUYECKUH,  MOJEKYJISIpHO-
reHeTuueckuil. COBpPEMEHHOE OIpEAEIeHUE TIEHOTUIA: IIOJIHOTEHOMHOE CEKBEHHPOBAHME,
TeHOTHUIUpPOBaHWe, B ToM uyucie ¢ nomomipto [II[P-anamm3a. HacnencrtBennsie 3a0osieBaHUS
YyeJioBeKa: FeHHbIe 00J1e3HU, O0JIE3HH C HACJIEICTBEHHON MPenpacnoiokKeHHOCThI0, XPOMOCOMHbBIE
6one3nn. Comartuueckue M reHeparuBHble MyTanuu. CTBOJIOBBIE KJIETKU. [IpMHIMIIBI 310pPOBOTO
o0Opa3a JKM3HHU, JWArHOCTUKH, NPOPHIAKTUKUA M JIEYEHUs T'eHeTH4YecKux Oone3Held. Meauko-
FeHETUYECKOe KOHCYJIbTUPOBAHME. 3HAYEHHE MEAMIMHCKOW TEeHETUKM B NPEJOTBPALICHUH U
JICUEHUHU TeHEeTUYEeCKNX 3a00JIeBaHUI YeTIOBEKa.

JdemoHcTpaumuu:

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



Tabmunel 1 cxembl: «MOHOTHOPUAHOE CKPEIIMBAHHWE U €ro IMTOrCHETHYecKash OCHOBaY,
«3aKOH paCIICIUICHHS M €r0 IUTOTEHETHIECKasi OCHOBaY», «3aKOH YHUCTOTHI ramMeTy, «{urudpumanoe
ckpemmBanue», «lluTomornueckue  OCHOBBI ~ AWTHOPUIHOTO  CKpeUIUBaHUS»,  «Meio3y,
«B3aumonenicTBUE aNIENbHBIX T€HOBY, «I'€HeTHUeCKHue KapThl PACTEHUM, JKUBOTHBIX U YEIIOBEKa»,
«l'eHeTnka mosa», «3aKOHOMEPHOCTH HACIENOBAHUs, CUEIUIEHHOTO C MoJom», «KapuoTumnsl
YelIOBeKa U JKUBOTHBIX», «BHUIBI W3MEHUMBOCTHY, «MoOAU(UKAIMOHHAS W3MEHUHUBOCTDHY,
«HacnenoBanue pesyc-hakropa», «I'eHeTuka rpymnmn KpoBuy», « MyTallmoOHHAs U3MEHYUBOCTH.

O6opynoBanue: Mojenu-anmuikauuu «MoHorubpugHoe ckpemuBanue», «HemnomaHoe
JOMHUHHUpOBaHUE», «Jlurubpuanoe ckpeuBanuey, «llepekpéct XpomMocom», MHUKPOCKON U
Mukpornpenapar «Jpo3zodpuna» (Hopma, Mmyranuu (HOpMBI KPBUIBEB W OKPACKH Telia), repOapuid
«I"opox moceBHOW».

JlaGopaTopHble U NpaKkTH4YecKne padoThbi:

JlaboparopHas pabora No 5. «/3ydeHue pe3ylbTaToB MOHOTHOPUIHOTO M AUTHOPUTHOTO
CKpELIUBaHUS Y APO30(HIIBI HA TOTOBBIX MUKPOIIpEHapaTaxy.

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

JlaboparopHas pabota Ne 7. «AHanu3 MyTauuii y 1po30(uiel Ha TOTOBBIX MUKPOIIpenapaTaxy.

[TpakTiaeckas padorta Ne 2. «CocraBieHUe U aHAIH3 POJAOCIOBHBIX YSIIOBEKAY.

Tema 7. Cesiekuusi oprann3moB. OCHOBBI OMOTEXHOJIOTHH.

Ceneknusi Kak HaykKa M MHpOLECC. 3apOKJICHUE CENeKUMH U Jomectukauus. Yuenue H. W.
BaBunoBa 0 MeHTpax MPOUCXOXKICHHS W MHOrooOpasusi KyJIbTypHBIX pacTeHuid. LleHTpbl
MIPOUCXOKICHHS IOMAITHUX JKUBOTHBIX. COpT, OO/, IITAMM.

CoBpeMeHHBIE METOJbl CEJICKIMU. MaccoBbli W WHIAMBUIYAJIbHBIA OTOOPHI B CEJICKIIUU
pacTeHuid M KUBOTHBIX. OIlleHKa JKCTepbepa. BIM3KOpPOACTBEHHOE CKPEUIMBAHUE — MHOPHJIMHT.
Yucras nuaus. CkpeluBaHue YMCTHIX JUHUHA. ['eTepos3uc, wiu rubpuaHas cuna. HepoactBeHHoe
cKpenuBanue — ayropunuur. Otnanéanas rubpuauzanus u e€ ycnexu. IckycCTBEHHBIN MyTareHes
Y MOJYYECHHUE TOJUIUIONIOB. JJOCTHKEHUS CENEKIIMN PACTEHUH, )KUBOTHBIX 1 MUKPOOPIaHU3MOB.

buorexHomoruss Kak OTpaciib MPOU3BOJACTBA. ['€HHAas HHXKEHepus. OTanbl CO3AaHUs
pexombunantHoit JIHK wu Tpancrennsix opranusmoB. Krerounas wumkenepus. Kierounble
KyJbTYpbl. MHKPOKJIOHAJIBHOE pPa3MHOKEHUE pacTeHul. KIIOHMpOBaHHWE BBICOKONMPOIYKTHBHBIX
CEBCKOX035UCTBEHHBIX OPTaHU3MOB. JKOJIOTUYECKHE U dTH4YecKue mpoosemsl. MO — renernyuecku
MO (PUIIMPOBAHHBIE OPTAHU3MBI.

JemMoHcTpanuu:

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

Tabmumpl u cxembl: kKapta «lleHTpBI MPOUCXOXKIEHUS W MHOTO000pasus KyJIbTYPHBIX
pacteHui», «lloponabl gOMalIHMX >KUBOTHBIX», «CopTa KyJIbTYpPHBIX pacTeHuit», «OTaanéHHas
rubpuam3amus», «Pabotel akamemuka M. @. UBanoBay, «llomummonaus», «OOBEKTHI
ouotexHonorum», «KiaeTounble KyJIbTypbl U KJIOHUpOBaHUEY, «KKOHCTpyHpOBaHHE U TIEPEHOC TEHOB,
XPOMOCOM.

O6opynoBaHue: MYJSDKA IJIOJJOB M KOPHEIUIONOB AMKUX (OPM MU KYJIBTYPHBIX COPTOB
pactenuii, repoapuit «CenbCKOX035IIICTBEHHBIE PACTECHUS.

JlaGopaTopHble U NpaKkTH4YecKue padoThbi:

Okckypcusi «OCHOBHBIE METOIBI M JIOCTHIKCHHUS CEJIEKIIMM PACTEHUW W KUBOTHBIX (HA
CEJICKIIMOHHYIO CTaHIUIO, IJIEMEHHYI0 (GepMy, COPTOMCHBITATENbHBIN y4acTOK, B TEILUTUYHOE
X035UCTBO, Ta00OPaTOPHIO arpOYHUBEPCUTETA WIIH HAYYHOTO IICHTPA)».



11 KJIACC

Tema 1. IBoIIOIIHOHHASA OMOJIOTHS.

[TpennochbuIKyu BOSHUKHOBEHHS 3BOJIOLUOHHON TEOPUU. DBOIIOLMOHHAS TEOPHUS U €€ MECTO B
Ouosnorun. BinsHue 3BOTIOLMOHHON TEOPUH HA Pa3BUTUE OUOJIOTUU U APYTUX HAYK.

CaunerenbctBa 3Boiounu. [lageonTonornyeckue: mocaea0BaTeIbHOCTh MOSBICHUS BUIOB B
MaJICOHTOJIOTUYECKOM JIETOMUCH, TepexoiHblie popMbl. broreorpaduueckue: cXoAcTBO U pa3nudne
dayH u paop MaTEpUKOB H OCTPOBOB.

OMOpPHOJIOTMYECKHE: CXOJICTBA W pPa3iMyus SMOPHUOHOB pa3HbIX BHJIOB IO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTHYHBIC, aHAJIOTHMYHbIE, PYIMMEHTapHbIE  OpPraHbl,
aTaBU3Mbl. MOJIEKYIISIPHO-OMOXUMHUYECKUE: CXOJICTBO MEXaHU3MOB HACJIEJCTBEHHOCTH M OCHOBHBIX
METa0OJIMUECKUX MyTeH Y BCEX OPraHU3MOB.

OpomouronHas teopus Y. Jlapsuna. [Ipeanoceuiku BOSHUKHOBEHUS JapBUHU3MA. J[BUKyIIHE
CHWJIBI DBOJIIOLUMU BUAOB MO JlapBUHY (M30BITOUHOE Pa3MHOXKEHUE IIPU OTPAHHUYEHHOCTH PECYPCOB,
HeomnpeaenéHHast U3MEHYUBOCTh, 00pb0a 3a CyIECTBOBAHHE, ECTECTBEHHBII 0TOOD).

Cunrerndeckas teopust 3Bosonuu (CTO) u e€ ocCHOBHBIE TIOJIOKEHUS.

Muxkpososmtonus. [Tonynsius Kak equHUIA BHIA U SBOJTIOIUH.

JBuxyme cuibl ((pakTopbl) SBOMIONMM BHJIOB B MpUpoje. MyTallMOHHBIA MpoOLEcC H
KOMOWHATHBHASI U3MEHUUBOCTD. [lonynsannoHHbIe BOJHBI U peiid reHoB. M30msmus 1 MUTparms.

EcrecTBenHbIi 0TOOp — Hampasisromuil paktop BororH. @OpMbI €CTECTBEHHOTO 0TOOpA.

[Tprcnoco0IeHHOCTh OPraHU3MOB KaK pe3yibTar 3BONIONUH. [IpuMepsl npucnocoOiaeHuit y
Opranu3MoB. ApoMOp(O3bl U UANO-aJaNTAIHH.

Bun wu BumooOpasoBanme. Kpurepum Buma. OcHOBHBIE (OpMBI BHA000Pa30BaHUS:
reorpauueckoe, 3K0JI0rH4ecKoe.

MakposBomonus. Popmbl  HBOJIOLUM:  (UIETHUECKas,, AWBEPreHTHas, KOHBEPreHTHas,
napaniensHas. HeoGpatumocTs 3BoMONNN.

[TpoucxoxaeHne oT HeCeMATU3UPOBAHHBIX MpeaKkoB. [Iporpeccupyromas cnenuain3amnms.
AnanTuBHAas paauanus.

JleMoHCTpanum:

[Toprpertsr: K. JIunneit, XK. b. Jlamapk, U. [lapsun, B. O. KoBanesckuii, K. M. bap, O. I'ekkens,
®. Mrosutep, A. H. Cesep1ios.

Tabmune! u cxembl: «Pa3BuTHE OpraHUYecKOro Mupa Ha 3emiie», «3apoJbIly MO3BOHOUYHBIX
AKHUBOTHBIX», «Apxeontepukc», «DopMbl 00pbOBI 3a cyliecTBoBaHUE», «EcTecTBeHHBIN 0TOOPY,
«MHoroo0Opa3ue CcopToB pacTeHuil», «MHoroobpasue mOpoJ KHUBOTHBIX», «llomymsamuny,
«MyTaloHHass U3MEHYMBOCTH», «Apomopdosbly, «Mauoamantanumn», «OO0mas aereHepanus,
«/IBmwxymue cuibl sBoTIonMNY, «Kapra-cxema mapmpyrta myremectsust Y. [lapsunay, «bopnbda 3a
cyuiectBoBaHuey», «lIpucmnocobieHHOCTh opraHu3mMoBy», «l'eorpaduueckoe BHI000pa3oOBaHUEY,
«DKOJIOTHUECKOE BUA000PA30BaHUEY.

O6opynoBaHue: KOJIEKIHUS HACEKOMBIX C Pa3IMYHbIMH TUIIAMHU OKpAacKu, HabOp IJIOJIOB U
ceMsiH, Koyekuus «lIpuMepsl 3alllUTHBIX MPUCIIOCOOJIIEHUN Y >KMBOTHBIX», MoAelb «OCHOBHbIE
HarpaBJIeHUS 3BOIIOLUNY, 00bEMHAs MoieTh «CTpOEHHE TOJIOBHOTO MO3Ta ITO3BOHOYHBIX Y.

Buoreorpaduyeckas kapta Mupa, KouieKuus «PopMbl COXPAaHHOCTH MCKOTAEMBIX KUBOTHBIX
U pacTeHuil», mojend anmiukanus «llepekpéct xpoMmocom», BiaxkHble mnpenapatbl «Pa3Butue
HacekoMmoroy», «Pa3BuTue narymku», MUKporpenapaTr «/pozoduna» (Hopma, myrauuu (Gopmbl
KPBUIbEB U OKPACKH TEJa).

JlabopaTopHble U NpaKkTHYeCKHe PadoThI:

JlaGopaTtopHnas pabota Ne 1. «CpaBHEeHHE BUAOB IO MOP(OJIOTHIECKOMY KPUTEPHIOY.



JlaGopatopnas pabora Ne 2. «OmnucaHue TPUCTOCOOJICHHOCTH OpraHM3dmMa © 8
OTHOCHUTEJIBHOTO XapaKkTepay.

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

JloHayuyHble TpEACTABICHUS O 3apOXACHMM XU3HHU. HayuHbple rmnore3pl BO3HUKHOBEHUS
KU3HM Ha 3emuie: aOuoreHe3 M MaHcrepMus. XUMHUYEcKas 53BOJIONUSA. AOHOTeHHBIH CHHTE3
OpPraHMYECKUX BEIIECTB M3 HEOPraHMYECKUX. DKCIIEPUMEHTAIBHOE MOATBEPKACHUE XMMHUYECKON
sBosronu. HavanpHble sTanbl Ononorunyeckoit sBomtonun. ['unoresa PHK-mupa. @opmuposanue
MEMOpaHHBIX CTPYKTYp M BO3HHKHOBEHHE IpPOTOKJIETKH. [lepBhle KIETKM M HX 3BOJIOLUA.
@opMHUPOBAHUE OCHOBHBIX I'PYIIII KUBBIX OPTaHU3MOB.

PazButue xxu3Hu Ha 3emiie 1o 3pam u nepuojaM. Karapxeit. Apxeiickasi u mpoTepo3oiickas
apel. Tlaneo3oiickas spa U €€ mepuojbl: KeMOPHIICKHII, OPAOBUKCKUH, CHITYPUHCKHIA, TEBOHCKUH,
KaMEHHOYTOJIbHBIN, TIEPMCKHI.

Me3so3olickas 3pa u €€ nepruojibl: TPUACOBbIN, IOPCKUA, MEJIOBOM.

Kaiino3olickas 3pa u €€ nepro/ibl: MaJeOreHOBbINA, HEOT€HOBBIN, aHTPOIIOI€HOBBIM.

XapakTepucTuka KiIuMaTa M TeOoJOrM4ecKkux ImporeccoB. OCHOBHBIE 3Tallbl 3BOJIIOLMU
pPacTUTEIBLHOTO U KUBOTHOTO MHpa. ApoMoph o3kl Y pacTeHul U )KkuBOTHBIX. [losiBiIeHHe, pacuBeT u
BBIMUpaHUE TPy )KUBBIX OPraHU3MOB.

Cucrema OpraHMYecKOro Mupa Kak OTpakeHHe 3BotoLUU. OCHOBHBIE CHCTEMaTHYECKHE
TPYIIIBI OPTaHU3MOB.

DBOJIIOLMS YEI0BEKa. AHTPONOJIOT U KaK HayKa. PazBuTre nmpencTaBlieHHil O MPOUCXOKIECHUN
yesioBeka. MeTroabl M3ydeHHsl aHTpornoreHe3a. CXOJICTBa M pa3linyusl 4YEJOBEKAa U JKUBOTHBIX.
CucreMaTn4ecKkoe IOJI0KEHUE YEI0BEeKa.

JBuwxymue cunbl  (pakropbl) aHTponoreHeza. HacneacTBeHHas HM3MEHUHMBOCTh U
ecTecTBEeHHbIH 0TOOp. OOlIecTBEHHBI 00pa3 >KU3HU, U3TOTOBJIIEHUE OPYIUH Tpyla, MBIIJICHHUE,
peub.

OCHOBHBIE CTaJIMU U BETBHU SBOJIIOIINH YETIOBEKA: aBCTPAIONMUTEKH, UeoBeKk ymenbiid, YUenmoBek
npsaMoxoamui, Yenosek HeanaepTanbekuil, YenoBek pasyMHbIi. Haxoku HCKOMMaeMBbIX OCTAaTKOB,
BpeMs CYIIECTBOBAaHHUs, 00JAaCTh PaCIPOCTPaHEHus, 00BEM TOJIOBHOTO MO3ra, 00pa3 KHU3HH, OPYAHUS.

YenoBeueckue packl. OCHOBHBIE OOJBIIME pachl: €BpONEOUaHas (eBpa3uiicKas), HEerpo-
aBcTpajoujHas  (dKBaTopuaibHas), = MOHTOJIOMJHas  (a3MarcKo-aMepukaHckas).  UepTsl
MPUCTIOCOOTIEHHOCTH MPEJCTaBUTENEH YEeTOBEUYECKUX pac K YCIOBUSM cyllecTBoBaHus. EnnHcTBO
yenoBeueckux pac. Kputuka pacuzma.

JleMoHCTpanum:

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

Tabmumpl n cxembl: «Bo3nukHOBeHHE COJHEUHOW CHUCTEMBI», «Pa3BUTHE OpPraHUYECKOTO
mupay», «PactutenbHas kietka», <«OKuBotHas kierka», «lIpokapuoTuyeckas —KIETKa»,
«CoBpeMeHHas cucTeMa OpraHu4eckoro mupay», «CpaBHEHHME AHATOMHUYECKHX YEpPT CTPOEHUs
YyelloBeKa U 4YeJIOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa IaJCOHTOJIOIMYECKUX HaXOA0K
MPEKOB COBPEMEHHOIO 4YeJloBeKay, «llpeBHeimme moan», «lpeBHue moan», «llepBbie
COBpPEMEHHBIE JTI0N», «UenoBeueckre pachl».

Ob6opynoBanue: Mmymspku — «IIpoucxoxxaenune  uenoBeka»  (OIOCTBI  aBCTPaJIONIUTEKA,
MUTEKaHTPONa, HeaHAepTaliblla, KPOMaHbOHIIA), CJIENKH WM H300pa)KeHHs KaMEHHBIX OpYyIui
MEePBOOBITHOTO 4YeOBEeKa (KaMHH-YOMMEpHl, pyOuia, cKkpebdiia), TE€OXPOHOJIOTHYECKas TaOIuIa,
KoJuteKIUs «DOpMbI COXPaHHOCTH UCKOMAEMbIX )KUBOTHBIX U PACTEHHI.

JlabopaTopHble U NpaKkTHYeCKHe PadoThI:



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

OKCKypcHusi «IBOJIOLMS OPraHUYECKOro MHpa Ha 3emie» (B €CTeCTBEHHO-HAYYHBIM HIIU
KpaeBEeIUECKUI MY3€il).

Tema 3. Opranusmbl H OKPY:KaloIas cpeaa.

DKoJorus Kak Hayka. 3aJjaud U pa3/ielibl 3KOJOTuU. MeToabl 3KOJIOIrMUECKUX UCCIEJOBaHUM.
DKOJIOTUYECKOE MUPOBO33PEHNE COBPEMEHHOIO YEJIOBEKA.

Cpenpl oOuTaHus OpraHU3MOB: BOJHAs, HA3eMHO-BO3/1YIIHAS, MOYBEHHAS,
BHYTPUOpPraHU3MEHHasI.

Okonorudeckue Qaktopel. Kiaccupukanus SKONTOTHUECKUX (AKTOPOB: aOHMOTHYECKUE,
OMOTHYECKUE U AaHTPOIIOTEHHBIE. J[eiCTBUE SKOJIOTHYECKUX (PAKTOPOB Ha OPTaHU3MBI.

AbGuotnueckue  (akTOpbl:  CBET,  TEMIeEparypa,  BIAXHOCTh.  DOTONEPUOAU3M.
[TpucnocoOneHust OpraHu3MoB K AeHCTBHIO a0MOTUYECKUX (akTOpoB. brojgornueckre puTMbl.

buotndeckue pakTopsl. Buasl OMOTHYECKUX B3aMMOACHCTBHIA: KOHKYPCHIIHSI, XUIITHUYECTBO,
cumObuno3 u ero ¢gopmel. [lapasutusm, kKoomepanus, MyTyaan3M, KOMMEHCAIN3M (KBapTHPAHCTBO,
HaXJICOHUYECTBO). AMEHCAIM3M, HEUTpalu3M. 3HaueHHuE OMOTHYECKHX B3aUMOJCHCTBHM s
CYIIIECTBOBAHMS OPTaHU3MOB B IPUPOIHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XapaKTePUCTHKU mnonyiasuuu. OCHOBHBbIE IOKa3aTeNu MOMYJSALUU:
YHUCJIEHHOCTb, INIOTHOCTb, POXKJIA€MOCTh, CMEPTHOCTD, IPUPOCT, MUTpaLius. [JuHaMIKa YUCIIEHHOCTH
MOMYJISILIAY U €€ PeryJsiusl.

JdeMoHcTpanum:

[Toptpetsr: A. I'ym6onpaT, K. @. Pynse, O. ['ekkens.

Tabmumer 1 cxeMbl: kapta «l[Ipupomnbie 30HBI 3eMiny, «Cpenbl 0OUTaHUS OPTraHU3MOBY,
«Dotonepuoauzmy», «Ilomymnsaiumy, «3akOHOMEPHOCTH POCTA YUCICHHOCTH MOMYISALNN UHDY30pUH-
Tydenbkny, «[lumessie nemnmy.

JlabopaTopHble U NpakTHYeCKUe PadoThI:

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

JlaboparopHas pabota Ne 4. «BrnusHue cBeTa Ha POCT U pa3BUTHE YEPEHKOB KOJIEyCa.

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

Tema 4. Coo01mecTBa U IKOJIOTHYECKHE CUCTEMBbI.

Coo0111ecTBO OpraHu3MoB — 61o1eH03. CTPYKTYpbl OMOIIEHO3a: BU10Bast, IPOCTPAHCTBEHHAS,
Tpouueckas (nuimesas). Buabli-nomuHanTsl. CBSI3U B OUOIIEHO3E.

Okojoruyeckue cucreMbl (dkocuctembl). IloHsTne 00 sKocucTemMe U OHOreolnEeHO3e.
O yHKIIMOHATBHBIE KOMIIOHEHTHI 9KOCUCTEMBI: POAYIIEHThI, KOHCYMEHTHI, peyleHThl. KpyroBopor
BEIIIECTB U MOTOK YHEPTUH B 3KocucTeMe. Tpoduueckue (MUIEBbIE) YPOBHU 3KOCUCTEMBL. [IniieBbie
nenu u cetd. OCHOBHbBIE IOKa3aTeNd SKOCHCTEMBI: OHOMacca, NPOAYKIHA. DKOJIOTHYECKHE
NUpaMUJIBI: TPOAYKLIUH, YHUCICHHOCTH, Ouomacchl. CBOHCTBA 3KOCHCTEM: YCTOWYHBOCTb,
camoperysiuusi, pazsutue. CyKieccus.

ITpuponHbIE SKOCUCTEMBI. OKOCHCTEMBI 03€p M peK. OKOCHCTEMA XBOMHOIO WIH
LIMPOKOJINCTBEHHOTO JIECA.

AHTpPOIIOTEHHBIE 3KOCHCTEMBI. ATPO3KOCUCTEMBI. YpOoskocuctembl. buosiormdeckoe u
XO03SICTBEHHOE 3HAaYEHHE arpO3KOCUCTEM U YPOOIKOCHCTEM.

Buopaznoobpaszue kak (akrop ycroluuBocTH sKocucTeM. CoxpaHeHHe OMOJIOTHYECKOTro
pasHooOpa3us Ha 3emiie.



VYuenue B. 1. Bepnanckoro o 6uocdepe. ['panuiisl, cocraB u cTpykrypa ouochepsl. Kupoe
BellecTBO u ero GyHkimu. OcodeHHOCTH OMocdephl Kak To0aabHONW 3KOCUCTEMBIL. [IlnHaMudeckoe
paBHOBecHE U 00paTHast CBs3b B Onocdepe.

KpyroBopoTsl BemiectB U OHOr€OXMMHYECKHE LUKIBI 3JIEMEHTOB (yrjepoja, a3oTa).
3oHanbHOCTE OMochepsl. OCHOBHBIE OMOMBI CYIITH.

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

CocymiecTBoBaHH€e NMPUPOJLl U yenoBedecTBa. CoxpaHeHHe OMOpa3zHOOOpa3usi Kak OCHOBA
ycroiunBocT Onocdepbl. OCHOBa PallMOHANBHOTO YIPABIEHUS MPUPOJHBIMU pecypcaMu U HX
UCIIOJIb30BaHue. JlocTuykeHus: OMONIOrUM U OXpaHa IPUPO/IBI.

JdemoHcTpaumuu:

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

Tabmunel 1 cxembl: «[lumessie nenu», «buorneHo3: coctaB u CTpykTypay, «I[Ipuponnsie
cooOmectBay, «llemn mmraHus», <«OKomormyeckas mnupamuaa», «buochepa u yenmoBeky,
«IKocucTeMa MHUPOKOIUCTBEHHOTO Jiecay, «IKOCUCTEMa XBOMHOTO Jiecay, «buoreHo3 Bogoémay,
«ArponeHo3», «[IpuMepHble aHTPONIOTEeHHBIE BO3ACHCTBHS HA IPUPOAY», «BakHelIne NICTOUYHUKU
3arpsi3HEHUs] BO3JyXa M TPYHTOBBIX Boa», «llouBa — BakHeHmnas cocraBistomias Ouocdepb»,
«®DaxTopsl nerpaganuu mouBy, «llapuukoBsiii 3¢ dexT», «PakTOpbl PaInOaKTHBHOTO 3arpsSI3HEHUS
ounocheps», «Obmas crpykrypa ouocdepni», «Pacrnpocrpanenue xu3Hu B 0Onocdeper», «O30HOBBIN
sKpaH ouocdeps», «KpyroBopot yriepoaa B Ouocdepe», «Kpyropoport azota B mpupoe.

O6opynoBanue: Mojenb-aninKanus «TunuyHsie 0MoLeHo3bl», Tepbapuil «PacturenbHbie
cooOmiecTBa», Koiekiuu «buoneno3», «BpeauTenn BaxHEHIINX CEIbCKOXO3SHCTBEHHBIX
KYJIBTYp», TepOapud H KOJUICKIUHM PACTCHHH W IKUBOTHBIX, MNPUHALICKANINE K Pa3HBIM
HKOJIOTMUECKUM TpymmaMm ofHoro Bunaa, KpacHas kuura Poccuiickoit @enepanuu, n300paskeHuUs
OXpaHsIEeMbIX BHJIOB PACTEHUN U KUBOTHBIX.



I[TNTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUS ITPOI'PAMMBI 11O bBUOJIOI'MH HA
BA30BOM YPOBHE CPEJJHEI'O OBIIET'O ObPA30OBAHUA

Cormacao ®I'OC COO, ycraHaBIMBaIOTCA TpeOOBaHUS K pPE3yJbTaTaM OCBOCHHS
00y4aroIMMUCS TPOrpaMM CpeAHero ooiero o0pa3oBaHus: JIUYHOCTHBIM, METAIPEIMETHBIM U
MPEAMETHBIM.

JIMUHOCTHBIE PE3YJIBTATBI

B cTpykType JIMYHOCTHBIX pe3yJbTaTOB OCBOEHUs Npeamera «buonorus» BblIEIEHbI
CIEyIOIIMe  COCTABIAIOIIME: OCO3HAHME OOYYaIOIIMMHUCA  POCCUHCKOM  Tpa)kIaHCKON
UJECHTUYHOCTH — TOTOBHOCTH K CAaMOPA3BUTHIO, CAMOCTOSITEIbHOCTH M CaMOONPEACIIEHUIO,
HAIMYUE MOTHBAIIMM K OOY4YEHHWIO OHOJIOTHH, IEJICHANPABICHHOE pPAa3BUTHE BHYTPCHHHX
yOeXAeHUI JTUYHOCTH Ha OCHOBE KIIOYEBBIX LIEHHOCTEH M MCTOPUUECKUX TPAIULUN pa3BUTHUS
OHMOJOTUYECKOr0 3HAHUS, TOTOBHOCTh M CLIOCOOHOCTh 00yUaloIInXcsi PYKOBOICTBOBATHCS B CBOCH
JIEATETbHOCTH IIEHHOCTHO-CMBICJIOBBIMU YCTAHOBKAMHM, MPUCYIIUMH CHUCTEME OHMOJIOTHYECKOTO
00pa3oBaHMsl, HAJIMYME SKOJOTUYECKOTO MPABOCO3HAHMS, CTIOCOOHOCTHU CTaBUTh LIEJU U CTPOUTh
JKU3HEHHBIE ILJIAHBI.

JlnyHOCTHBIE pe3ynbTaThl OCBOCHUs Ipeamera «buosiorus» A0CTUraroTCs B €IMHCTBE
y4eOHOM U BOCHUTATEIBHOU JEATEILHOCTH B COOTBETCTBUM C TPAJAUIIMOHHBIMU POCCUMCKUMU
COIIMOKYJIbTYPHBIMU, HCTOPUUECKUMH U JyXOBHO-HPABCTBEHHBIMHU LIEHHOCTAMH, IPUHITHIMHU B
oOmiecTBe MpaBUJIaMH U HOPMaMHu TMOBEACHUS M CIIOCOOCTBYIOT MpOIlECcCaM CaMOIO3HAHUS,
CaMOBOCIIUTAHUA M CaMOPA3BUTHS, PA3BUTHUSI BHYTPEHHEH MO3ULMM JIMYHOCTH, MAaTPUOTH3MA,
YBAKECHUS K 3aKOHY U MPABONOPSAKY, YEJIOBEKY TpyJa U CTAPLIEMY MOKOJEHUIO, B3AUMHOIO
yYBaXXEHHUsA, OEpeKHOro  OTHOMICHHMs K  KYJbTYpHOMY  HAcJIE€IUI0 W  TPATUIUAM
MHOTOHAallMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKPYKAKOLIEN Cpele.

JIM4HOCTHBIE Pe3ybTaThl OCBOCHHS Y4eOHOTO mpeamera «bHuonorusy TOMKHBI OTpaxarh
TOTOBHOCTh M CITOCOOHOCTH OOYYaIOIIUXCSl PYKOBOJICTBOBATHCA C(HOPMHUPOBAHHOW BHYTpPEHHEH
MO3UIMENA JIMYHOCTH, CHCTEMOM LEHHOCTHBIX OPHUEHTAIMH, TO3UTHUBHBIX BHYTPEHHHX
yOEXKJIEHUI, COOTBETCTBYIOIIMX TPATUIMOHHBIM IIEHHOCTSM POCCHUUCKOrO  00IIecTBa,
pacHIMpEeHHEe JKU3HEHHOTO OMNbITa U ONbITa AEATEIBHOCTH B MPOLECCE peaiu3aluyd OCHOBHBIX
HaIpaBJIE€HUN BOCIIUTATEIbHOMN 1€ATEIbHOCTH, B TOM YUCJIE B YACTH:

1) rpa:k1aHCcKOro BOCIMTAHUSA:

c(hOPMUPOBAHHOCTh TPAXKIAHCKOM TMO3UIIMK  OOY4YalOIIETOCs KaK AaKTUBHOTO H
OTBETCTBEHHOT'O YJIeHa POCCUICKOTO OOIIECTBA;

OCO3HAHHE CBOMX KOHCTUTYLMOHHBIX TMpaB H OOS3aHHOCTEH, yBakeHHWE 3aKOHa U
MPaBOIOPSIKA;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOW ACATEIHHOCTH MPHU CO3AaHUH YICOHBIX MPOEKTOB,
pelieHnr y4eOHbBIX U TO3HABATENbHBIX 3314, BBITIOJTHEHHH OMOIOTHYECKUX YKCIIEPUMEHTOB;

CIIOCOOHOCTh  ONPEIENATh COOCTBEHHYIO TO3HMIIMIO TIO OTHOIICHUIO K SIBICHUSM
COBPEMEHHOM KM3HU U OOBSICHATH €€;

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

TOTOBHOCTh K COTPYIHHYECTBY B TIPOIECCE COBMECTHOTO BBITIOJHEHUS YUEOHBIX,
MO3HABATENIbHBIX W UCCIEAOBATEIbCKUX 33/1a4, YBAXUTEIBHOTO OTHOIICHUS K MHEHUIO
OTIIIOHEHTOB NP 00CYXICHUU CIIOPHBIX BOMPOCOB OMOJIOTUIECKOTO COJICPIKAHUS;

TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOM NEATEIIBHOCTH;



2) NaTPUOTHYECKOI0 BOCIIUTAHMS:

c(hOpPMUPOBAHHOCTH POCCHICKON IPKIAHCKON MICHTHYHOCTH, TATPUOTH3MA, YBAKCHHUS K
CBOEMY HApoAy, 4yBCTBa OTBETCTBEHHOCTH Iepel PonMHON, TOpAOCTH 3a CBOM Kpai, CBOXO
Ponuny, cBOH S3BIK M KYJIBTYpPY, IPOLIOE U HACTOSALIEE MHOTOHALMOHAIBHOrO Hapoaa Poccuu;

LEHHOCTHOE OTHOLIEHUE K IPUPOJHOMY HACIEIUIO U TAMATHUKAM PUPO/IbI, JOCTHIKEHUSIM
Poccun B Hayke, UCKycCTBE, CIOPTE, TEXHOJIOTUSX, TPYAE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJl POCCUMCKUX YUEHBIX B CTAHOBJICHUE U PA3BUTHE OMOJIOTHH,
MOHMMAHUS 3HAuYeHUsi OWOJOTMM B IO3HAHWU 3aKOHOB TNPUPOJBI, B KU3HU YelOBEKa U
COBPEMEHHOT0 00I1IeCTBa;

ujelHas yoex1€HHOCTh, TOTOBHOCTh K CITYEHHIO U 3amuTe OTedecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HaHUE JYXOBHBIX LIEGHHOCTEN POCCUIMCKOT0O HapO/a;

c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO IOBEJCHMUS;

CIOCOOHOCTH OLIEHUBATh CUTYAITUIO U PUHUMATh OCO3HAHHBIEC PEIICHHS], OPUCHTUPYSICh HA
MOPAJIbHO-HPABCTBEHHbBIE HOPMBI U LIEHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMYMBOTO OYAYyIIEro;

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

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

ACTETHYECKOE OTHOIICHHE K MUPY, BKJIIOYAs 3CTETUKY ObITa, HAYYHOTO M TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOLIEHMUI;

MOHUMaHNE YMOITMOHAJIBHOT'O BO3ICUCTBUS KUBOM MPUPOIBI U €€ IICHHOCTH;

TOTOBHOCTh K CaMOBBIP@KEHUIO B PAa3HbIX BUJAX HCKYCCTBA, CTPEMIICHHE MPOSIBIATh
KauecTBa TBOPYECKOM JINUHOCTH;

5) d¢wusuyeckoro BocnuTaHus, (GOPMHMPOBAHMA  KYJLTYPbl 30POBbSI M
IMOLMOHAJIBLHOIO 0JIAroOnoJIy4us:

NOHMMaHME U peau3alys 370poBoro U 0e3omacHoro odpasza *HU3HH (3J0pOBOE MUTAHUE,
coOIOfIcHHe TUTUEHUYECKUX TMPaBUJI U HOPM, COAlaHCHPOBAHHBIN PEKUM 3aHITHH M OTIbIXA,
perynsipHasi (u3MYECKas aKTUBHOCTh), OEpEeKHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOTO
OTHOLIEHUSI K COOCTBEHHOMY (PM3MUECKOMY U IICUXUUECKOMY 3/I0POBBIO;

MOHMMAaHWE I[EHHOCTH TPaBUJ WHAMBUIYAIBHOTO M KOJUIEKTUBHOTO O€30MacHOro
MOBEJICHUS B CUTYAIUsIX, YTPOXKAIOIIUX 3OPOBbIO U JKU3HU JIIOACH;

OCO3HAHUWE TOCJIEICTBUI M HEMPHUSATHS BPEIHBIX MPUBBIYEK (YIOTPEOJICHHS aAJTKOTOJIS,
HapKOTHUKOB, KYpEHHUS);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTb K TPYZly, OCO3HAaHHE LIEHHOCTH MacTepCTBa, TPYI0I00HE;

TOTOBHOCTh K aKTUBHOM JIEATEIHHOCTH TEXHOJIOTHYECKON M COIMAIBLHOM HANIPABJICHHOCTH,
CIOCOOHOCTH HHUITMUPOBATh, INIAHUPOBATH U CAMOCTOSTEIHLHO BBIMOIHATH TAKYIO JEATEILHOCTD;

UHTEpEC K pa3imuyHbiM cepam mpodeccHOoHANBbHON AESITeNTbHOCTH, YMEHHE COBEPIIATh
OCO3HAHHBII BBIOOp OyayIieii mpodeccruu U peann30oBbIBaTh COOCTBEHHBIE KU3HEHHBIC TIJIaHbL;

TOTOBHOCTb U CIIOCOOHOCTH K 00pa3oBaHUIO M CaMOOOpPa30BaHUIO Ha NMPOTSKEHUU BCEH
KU3HU,

7) 3KOJI0TNYeCKOr0 BOCIIMTAHMSA

9KOJIOTMUYECKH I1IeJIeCO00pa3HOe OTHOIICHUE K MPUPOJIE KaK UCTOYHHKY KU3HU Ha 3eMIie,
OCHOBE €€ CYIIIECTBOBAHUS;



HOBBIIIEHUE YPOBHS SKOJIOIMYECKON KYNbTYphbl: IPUOOpPETEHHE OMNbITA IUIAHUPOBAHUS
IIOCTYIIKOB M OLICHKU X BO3MOKHBIX IIOCIEACTBUN JUIsl OKPYXKAIOLIEH CPEIbl;

OCO3HAHME TTI00ATBHOTO XapaKTepa KOJOTHYECKUX MPoOIeM U IMyTel UX PEeLICHHUS;

CHOCOOHOCTh MCIIOJIb30BaTh NPHOOpPETaeMble IPU U3YYEHUH OMOJIOIMU 3HAHMSI U yMEHUS
IpU pEIIEHUuH MpoOJieM, CBA3aHHBIX C PAlMOHAIBHBIM MPUPOIONOIb30BaHUEM (COOIIOACHNE
IIpaBUJI MOBEICHUS B IPUPOJIC, HAIPABJICHHBIX HA COXPAHEHHE PABHOBECHUsS B JKOCHCTEMAX,
OXpaHy BUIOB, YKOCHCTEM, Orochepsl);

AaKTUBHOE HENPUATHE [EHCTBUM, NPHUHOCAIIMX BPEN OKPYKAIOLIEH IPUPOJHON Cpele,
YMEHHUE MPOTHO3MPOBATH HEOJAroNpHUSATHBIE SKOJIOTMYECKHE MOCIEICTBUS MPEANPHHUMAEMbIX
JICMCTBUN U NIPEJOTBPALLATD UX;

HaJIU4Me Pa3BUTOTO HKOJIOIMYECKOTO MBIIIICHUS, JKOJIOTMYECKOM KYJIbTYpBl, OIIBITA
JEATEIIBHOCTH  DKOJIOTMYECKOW  HANpaBICHHOCTH, YMEHHA pYKOBOJACTBOBATbCSI HMH B
[IO3HABATEJIbHON, KOMMYHUKATHUBHOM M COLMAJIBHOM IPAKTHUKE, INOTOBHOCTU K YYacTHIO B
IIPAaKTUYECKON AEATEIbHOCTH dKOJIOTHUECKONW HAIIPABICHHOCTH;

8) HeHHOCTH HAYYHOI0 O3HAHMA:

c(OPMHPOBAHHOCTb MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3sBUTHsI HAykKl M OOLIECTBEHHOW IPAaKTUKH, OCHOBAaHHOIO Ha JMaiore KyJjabTyp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOEr0 MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEPIICHCTBOBAHUE A3BIKOBOM M UNTATEIBCKON KYJIbTYPbI KaK CPEICTBA B3AUMOIECHCTBH
MEXy JIFOJIbMU U TIO3HAHUS MUDA,

NOHUMaHue cneuudUku OHONOrMU Kak HayKd, OCcOo3HaHHs €€ posid B (OPMHPOBAHUU
palMOHATFHOTO HAYYHOTO MBIIIICHHS, CO3JaHNN LEIOCTHOTO MPEICTABICHHUS 00 OKPYKaIOIIeM
MUpE Kak O €IMHCTBE IMpHUPOAbI, 4YelloBeKa M OOIIecTBa, B IO3HAHUM IPUPOJIHBIX
3aKOHOMEPHOCTE! U pelIeHNH PoOIeM COXpaHEHHs TPUPOTHOTO PABHOBECHS;

yOeXIEHHOCTh B 3HAUUMOCTH OHMOJIOTMHU JUIsl COBPEMEHHOW LMBMIIM3AIMU: 00eCIeueHus
HOBOT'O YPOBHSI Pa3BUTHSl MEIULMHBI, CO3AaHUE MEPCIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
pemath pecypcHble MpoOaeMbl pa3BUTHUSL YEJIOBEUECTBA, MIOMCKA MyTel BbIXOAA U3 II100aJIbHBIX
HKOJIOTHUECKUX MpoOsIeM U obecreueHus nepexoaa K yCTOMYMBOMY Pa3BUTHIO, PALIMOHATIBHOMY
UCIIOJIb30BaHUIO MPUPOIHBIX PECYPCOB M (HOPMUPOBAHHUIO HOBBIX CTAH/IAPTOB JKU3HU;

3aMHTEPECOBAHHOCTD B MOJYUYEHUU OMOJOTMYECKMX 3HAHWUU B LIEJSAX MOBBIINIEHUS 00Ien
KYJIbTYpPbl, €CTECTBEHHO-HAay4YHOH TIpPAaMOTHOCTH, KaK COCTaBHOM YacTH (YHKIIMOHAIbHOU
IPaMOTHOCTH O0y4Jarouuxcs, GopMupyemMoi npu U3y4eHuu ONOIOTHH;

NOHMMAHHE CYIIHOCTH METOJOB IO3HAHMS, MCIIONb3YEMBIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BaTh TIOJyyaeMble 3HAHUS U1l aHaidu3a U OOBSICHEHHs SBIICHUUN
OKpY’KAloIIero MHUpa M MPOUCXOIANIMX B HEM H3MEHEHUH, yMEHHE JelaTh O0OOCHOBaHHbIE
3aKJIIOYEHHsT Ha OCHOBE HAy4YHBIX (DAKTOB M MMEIOUIMXCS JaHHBIX C IENbI0 TOJXY4YeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCHOJIb30BaTh OMOJOTMYECKUE 3HAHMS JJs pelleHus
po0JieM B peabHBIX )KMU3HEHHBIX CUTYaIHsIX;

OCO3HAHUE LIEHHOCTH HAy4YHOW JEATEIbHOCTH, TOTOBHOCTH OCYLIECTBIATH IMPOCKTHYIO U
HCCIIEI0BATEIBCKYIO ACSITEIbHOCTh MHAUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTb U CIIOCOOHOCTh K HEMpPEpPhIBHOMY 00pa3oBaHUI0 M CaMOOOpPa30BaHHUIO, K
aKTUBHOMY TIOJYYEHHIO HOBBIX 3HAaHUN 1O OHOJIOTMM B COOTBETCTBUU C IKU3HEHHBIMU
NOTPeOHOCTAMH.

METAINPEIMETHBIE PE3YJIbTATBI



MertanpeameTHble pe3ysbTaTbl OCBOEHHUS ydyeOHOro mpeamera «buoJOrus» BKIIOUYAKOT:
3HaYMMble U1 (OPMHPOBAHUS MHMPOBO33PEHHSI OOYYAIOMMXCS  MEKIUCUUIUITMHAPHBIC
(MeXmpeMeTHbIE) 00LIeHayYHbIEe TIOHATHS, OTPAXKAIOIINE EJTOCTHOCTh HAYYHOH KapTHHBI MUpa
U cnenu(uKy METOA0B MO3HAHMSI, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BELECTBO, YHEPIus,
SBJICHUE, NPOILECC, CHCTeMa, HAayuHbId (DaKkT, MPUHLUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsI, UCCIe0BaHNe, HAaOII0eHUe, U3MEPEHUE, SKCICPUMEHT U JIPYTHX), YHUBEPCaIbHbIC
yueOHble NeiicTBUs (TIO3HABaTeNbHbIC, KOMMYHUKATUBHBIC, PErYJISATUBHBIC), 00ECICUNBAIOIINE
(dopmupoBaHue (YHKIMOHAIBHONW I'PAMOTHOCTH M COLMAIBHOW KOMIETEHIMH O00YyYaroluxcs,
CHOCOOHOCTh o0yyaromuxcs HCIOJIb30BaTh OCBOCHHbIE MEXIUCLUIITIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHHWS W YHHBEpCaJlbHbIE y4YeOHBbIC JEHCTBHS B IIO3HABATEIBHOW U
COLIMAJIbHON IIPAKTHKE.

MeranpeameTHble pe3yiabTaThl OCBOCHMs IMPOrpaMMbl CpeJHEro o0Iero oOpa3oBaHUs
JIOJKHBI OTPakaTh:

OBi1ageHne YHMBePCAJIbHBIMH YUeOHBIMH M103HABATEIbHBIMM J1eHCTBUSIMU:

1) 6a30Bble JIOTHYeCKHE NeCTBUSA:

CaMOCTOATENIbHO (OPMYJIMPOBATh U aKTYaJIM3UPOBaTh Ipo0iieMy, paccMaTpuBaTh &
BCECTOPOHHE;

MCII0JIb30BaTh MPU OCBOCHUH 3HAHUN NPUEMBI JJOTMYECKOT0 MBILUIEHUS (aHaJIN3a, CHHTE3a,
CpaBHEeHMs, Kiaccu(uKauu, OOOOIICHUS), PACKPBIBATh CMBICT OHOJOTHYECKUX MOHSATHHA
(BBLAEIATH UX XapaKTepHbIE MPU3HAKY, YCTAHABIMBATh CBS3U C IPYTUMU IOHATUIMH);

ONpeNeNiATh LeJNU JAEATeNbHOCTH, 3aJaBas NapaMeTpbl U KPUTEPUHM HX JIOCTHUXKEHHS,
COOTHOCHUTD PE3YJIbTaThl AEATEIbHOCTHU C IIOCTABICHHBIMU LIENISIMU;

UCIOJIb30BaTh OMOJIOTMYECKUE MOHSTHUSI JUIsl OOBbACHEHUS (AKTOB M SBJICHUN >KUBOMU
IPUPOIBI;

CTPOUTBH JIOTHUECKUE PACCYXkIeHUS (MHIYKTUBHBIE, JIeTyKTUBHBIE, 10 aHAJIOTHH ), BBISIBIIATH
3aKOHOMEPHOCTH U MPOTUBOPEUMS] B paCCMaTPUBAEMBIX SIBICHUAX, (POPMYJIUPOBATH BBIBOABI U
3aKJII0YEHUS;

IIPUMEHATh CXEMHO-MOJIENBbHBIE CPEACTBA Ul MPEACTABICHUS CYIIECTBEHHBIX CBSA3EH U
OTHOILIEHUH B M3y4aeMbIX OHMOJIOTMYECKMX OOBEKTaX, a TAaK)Ke MPOTUBOPEUYMH pa3HOro poja,
BBISIBIICHHBIX B PA3JIMYHBIX HHPOPMAITMOHHBIX HCTOYHHUKAX;

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

BHOCUTb KOPPEKTUBBI B [JEATEIBHOCTb, OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LENSM,
OILICHUBATh PUCKU MOCIEICTBUN AESITETbHOCTH;

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

pa3BUBATh KPEATHUBHOE MBIIUICHUE NP PEILICHUH )KU3HEHHBIX POOIIEM.

2) 0a30BbIe HCCJAEN0BATEIbCKHE NeHCTBUS:

BJIQ/IETh HAaBBIKAMHM y4€OHO-UCCIIEIOBATEIbCKON U MPOEKTHOW AESITEeIbHOCTH, HaBbIKAMU
paspernieHus: npoodsieM, COCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TOHCKY METOJIOB
pelIeHHs MPAKTUYECKHUX 33/1a4, IPUMEHEHHIO Pa3IMYHbIX METOA0B IIO3HAHUS;

HCIIOJIb30BaTh PAa3jMyYHble BHUABI AESITEIBHOCTH IO IMOJIyYEHUIO HOBOTO 3HAHHUA, €ro
MHTEPIIpETAllUU, PEOOpa30BaHUI0 U MPUMEHEHHMIO B yYEOHBIX CHUTyallUsIX, B TOM YHUCIE NPHU
CO3JIaHUH Y4EOHBIX M COLIMATIBHBIX IPOEKTOB;

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



CTaBUTh W (GOPMYIUPOBATH COOCTBEHHBIE 3aJa4W B 00pa3OBaTEbHOW ACSITEIBHOCTH M
YKU3HEHHBIX CUTYaIUsX;

BBISBJISITh TPUYMHHO-CIICJICTBCHHBIC CBSI3M W aKTyaIM3UpPOBATh 3a7ady, BBIIBUTATH
TUIO0TE3Y €€ peleHus, HAXOIUTh apryMEHTHI Ui J0Ka3aTelIbCTBAa CBOMX YTBEPKJIEHUH, 3a/1aBaTh
napaMeTpbl U KPUTEPUH PEIICHHUS;

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

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT;

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

yMETh TIEPEHOCUTh 3HAHMWSA B ITIO3HABATEIBHYI0 M  IPAaKTHYECKyl0  o0nacTu
KU3HEJEATEIbHOCTH;

YMETh UHTErPUPOBATH 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00JIacTeil;

BBIJIBUTATh HOBBIC HWJCH, IPEAJararb OPUTHHAIBHBIC TMOIXOABI W PEUICHHS, CTABHTh
npoOJIeMBl B 33]1a49H, JTOITYCKAIOIINE aJIbTePHATUBHBIC PEIICHHUS.

3) pabora ¢ ungopmanmeii:

OpUEHTUPOBATHCS B PA3NUYHBIX MCTOYHHMKAX HH(pOpMamuu (TeKcTe ydeOHOro mocoows,
HAYYHO-TIOMYJISIPHON JIUTEpaType, OMOJOTHUECKUX CIOBapsIX M CIPABOYHHMKAX, KOMITBIOTEPHBIX
0a3ax naHHBIX, B VIHTepHeTE), aHATU3UPOBaTh HH(POPMALMIO PA3IUYHBIX BHIOB U (OpM
MPEJICTaBICHUSI, KPUTUUECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEIPOTUBOPEUNBOCTD;

dbopMynupoBaTh 3ampochl W NPUMEHATH pa3jMYHbIE METOABI NpPU IOHCKE M OTOOpe
Ounonoruveckoi HHGOpPMaIUU, HEOOXOUMOH JIJIsl BBITOJIHCHUS YUSOHBIX 3a/1a4;

PHOOpPETaTh OMBIT HCIOJIB30BaHUS WH(POPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHH,
COBEPIIIEHCTBOBAThH KYJIbTYPY aKTUBHOTO MCIIOIB30BaHUS Pa3TUYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMAIbHYIO (OPMY TMPEACTAaBICHUS OMOIOTUYECKOU
uH(popManuu (cxemsl, rpaduKu, JUarpamMmmbl, TAOJIUIIbI, PUCYHKHU U JIPYTrOe€);

WCIIOJIb30BaTh HAy4YHBINM S3BIK B KA4eCTBE CpEJCTBa NpH paboTre ¢ OMOJIOTHYECKOH
uH(popMaliel: MPUMEHITh XUMUYECKue, PU3NYECKUe U MaTeMaTHYeCKHe 3HAKU U CHMBOJIBI,
dbopmynbel, abOpeBUATypy, HOMEHKIATYpPY, HCIONb30BaTh M MPEOOpa30BBIBATh 3HAKOBO-
CHUMBOJIMUYECKHE CPEJICTBA HATIISTHOCTH;

BJIQJICTh HABBIKAMHU pACMO3HABAHUS W 3aIlIUTHl  HHPOpMAINUU, HHOOPMAIIMOHHOM
0€30MacHOCTH TUYHOCTH.

OBi1aieHHe YHUBEPCAJILHBIMH KOMMYHHUKATHBHBIMH el CTBUSIMH:

1)o6menne:

OCYIIECTBIISATh KOMMYHHKAIIMHA BO BCceX cepax KM3HH, aKTHBHO y4acTBOBATh B JTHAIIOTE
WIH JUCKYCCUU TIO CYIIECTBY 0OCYyXIaeMoil TeMbl (YyMEHHE 3a7aBaTh BOIPOCHI, BBICKA3bIBATH
CYXKICHHS OTHOCUTENIbHO BBITIOJHEHHsI TpeiaraeMoi 3aJadd, YYUTHIBaTh HWHTEPEChl U
COTJIACOBAHHOCTH TIO3UIIUH IPYTUX YIaCTHUKOB JIHAJIOTa WIIH JUCKYCCHH);

pacrio3HaBaTh HeBepOaJbHBIE CpEICTBA OOUICHHS, TOHMUMATh 3HAYEHHE COIMAIBHBIX
3HAKOB, MPEANOCHUTIOK BOSHUKHOBEHUS KOH(PIUKTHBIX CUTYallUl, YMETh CMTr4aTh KOH(QIUKTHI U
BECTH MIEPETOBOPHI;

BJIAJICTh PA3IUYHBIMH CIIOCOOAMHU OOIIEHHS] ¥ B3aWMOJICHCTBHS, TOHHUMATh HaMEpPEHUS
JIPYTUX JIOACH, TPOSIBIIATh YBAXHUTEIHHOE OTHOIICHNE K COOSCETHUKY U B KOPPEKTHOH (opme
(bopMyITHUpPOBaTh CBOM BO3PAKECHHUS;

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



2) coBMecTHAsl IeITeIbHOCTD:

NOHMMATh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIUBUIYaJIbHONH pabOThI IpU
peleHnH OMOIOTUYECKOH MpoOiIeMbl, 00OCHOBBIBaTh HEOOXOAUMOCTh IPUMEHEHHUS TPYIOBBIX
(GbopM B3aMMOAEUCTBUS NIPH PELLICHUH y4eOHOM 3aauu;

BbIOMpPATh TEMATUKY M METO/bl COBMECTHBIX NEHCTBUH ¢ yu€ToM OOIIMX HHTEPECOB U
BO3MOXKHOCTEM Ka)kJI0T0 Ui€Ha KOJUIEKTHBA,

IPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPIraHHU30BbIBaTh M KOOPAHMHUPOBATH
JEUCTBUA 110 €€ NOCTUKEHUIO: COCTaBJIATh IIJIaH JEUCTBUM, paCIIPEeleNsTh PO ¢ Y4ETOM MHEHUN
YYaCTHHUKOB, 00CYXJaTh pe3yJIbTaThl COBMECTHON PabOTHI;

OLICHUBATh Ka4eCTBO CBOETO BKJIAJA U KAXKJOT0 YYaCTHHUKA KOMaH/bI B OOLINI pe3ynbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpejiaraTb HOBBIE IIPOEKTHI, OLICHUBATh UACHU C IO3ULUU HOBU3HBI, OPUIMHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYILECTBJISITh IMO3UTUBHOE CTPATETMYECKOE IIOBEJIEHUE B pPa3IMUHBIX CHUTYyalUsX,
IPOSIBIISATH TBOPUYECTBO U BOOOpAKEHUE, ObITH MHUIIMATHBHBIM.

OsiaieHHe YHHBEPCAJIBLHBIMHU PeryIsTHBHBIMH ACHCTBUAMM:

1) camoopranmn3anus:

UCIOJIb30BaTh OMOJIOTMYECKHUE 3HAHUS IS BBIABICHUS NpoOJEeM M HX pelIeHUs B
YKU3HEHHBIX U Y4eOHBIX CUTYalUsX;

BbIOMPATh Ha OCHOBE OMOJIOIMYECKMX 3HAHUM LIEJIEBbIE U CMBICIOBBIE YCTAHOBKU B CBOMX
JEUCTBUAX M IOCTYIKAX II0 OTHOLIEHUIO K >KUBOM IPHUPOAE, CBOEMY 3I0POBBIO U 3I0POBBIO
OKpYXKaroIIHX;

CaMOCTOSITENIbHO OCYILLECTBIISTh IO3HABATEIbHYIO JESATEIbHOCTb, BBIABIATH MPOOJIEMBI,
CTaBUTh U (OPMYJIUPOBAaTH COOCTBEHHBIE 33aJa4l B 0Opa30BaTENbHOW JEATEIBHOCTH U
YKU3HEHHBIX CUTYalUsX;

CaMOCTOSITENIbHO COCTABJISITH IUIaH PElIeHusl MpoOIeMbl C YIETOM HUMEIOIINUXCSl PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIIOYTEHUN;

JIaBaTh OLIEHKY HOBBIM CUTYalUsM;

pacUIMpsATh paMKH Y4eOHOTI0 IpeMETa Ha OCHOBE JIMUHBIX NMPEANOUTCHUN;

JIeJIaTh OCO3HAHHBIN BBIOODP, apryMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCTD 3a PEIICHHUE;

OLICHUBATh IPUOOPETEHHBIN OMIBIT;

CHoCcoOCTBOBATh (POPMUPOBAHHIO U MPOSIBIECHUIO IIMPOKOM PYIUIMH B Pa3HBIX 00JACTIX
3HaHUH, TOCTOSIHHO MOBBIIIATE CBON 00pa30BaTENbHBIN U KYJIbTYPHBIN YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CHUTYalllSM, BHOCHUTb KOPPEKTUBBI B AESITEIbHOCTH, OIICHHBATh
COOTBETCTBUE PE3YNIbTATOB LENISM;

BJIaJICTh HABBIKAMU ITO3HABATEIbHON pedieKCUU KaK OCO3HAHUS COBEpIIAEMBbIX NeHCTBUI
Y MBICITUTEJIbHBIX MPOIIECCOB, UX PE3YIbTATOB U OCHOBAHMI, UCIIOJIB30BATh MPUEMBI pedIeKCUn
JUTSL OLIEHKU CUTYaI[H, BHIOOpAa BEPHOTO PEIICHMUS;

YMETb OLIEHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATD PELICHUS 10 UX CHUKEHUIO;

IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IIPU aHAJINU3€E PE3YJIbTATOB AEATEIbHOCTH;

3) npuHATHE ce0s M APYTUX:

MPUHUMATH ce0sl, MOHUMasi CBOM HEJIOCTaTKU U IOCTOMHCTBA;

IIPUHUMATh MOTHUBBI M apIYMEHTBI APYTUX IIPU aHAJIU3E PE3YJIbTATOB AEATEIbHOCTH;

NPU3HABaTh CBOE MPaBO U MPABO JAPYTUX Ha OMINOKH;

pa3BUBaTh CIOCOOHOCTh IOHUMATh MUP C MO3ULMU APYrOro 4EI0BEKa.



NPEJMETHBIE PE3YJIbTATbBI

[IpeamerHbie pe3ynbraThl ocBoeHus nporpaMMbl COO mo 6uonorun Ha 6a30BOM YpOBHE
BKJIIOYAIOT crieruduueckue 1 yueOHoro npeamera «buonorus» HaydHble 3HAHMS, YMEHUS U
crocoObl JEeMCTBUH IO OCBOCHMIO, HHTEpHpETallMd W NpeoOpa3oBaHUIO 3HAHWM, BUIbI
JESITeIBHOCTH TI0 MOJYYECHHIO HOBOTO 3HAHHS M NMPUMEHEHMIO 3HAHWW B PAa3NIUYHBIX y4EOHBIX
CHUTYaIlUsX, a TAKXKE B PEANbHBIX )KU3HEHHBIX CUTYallUsX, CBI3aHHBIX ¢ Ononorueil. B mporpamme
IPEIMETHBIE Pe3yJIbTaThl IPEACTABIEHBI 110 roJaM 00yUeHHs..

[TpenmerHble pe3yabTaThl OCBOCHUS yueOHOro npenmeta «buonorus» é 10 knacce 10AKHbI
OTpakaTh:

c(OPMHPOBAHHOCTh 3HAHHM O MECT€ M POJM OHOJOTMHM B CHCTEME HAyYHOTO 3HAHUS
€CTECTBEHHbIX HayK, B (DOPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTHUHBI MHpa U
HAY4YHOTO MUPOBO33PEHUS, O BKJIA/Ie POCCUICKHUX U 3apyOeKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
Oouonornu, PyHKIMOHAIBHOW IPaMOTHOCTH YEJIOBEKa [T PEIICHHS KU3HEHHBIX 3a7ay;

YMEHHUE PacCKpHIBaTh COJAEPKaHHE OMOJIOrMYECKMX 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 TEOpUr (KJIETOYHAs, XPOMOCOMHAs, MYyTallMOHHAs,
LEHTpajbHas JorMa MOJEKyJsapHoW Ouosorun), 3akoHel (I. Menpens, T. Moprana, H. H.
BaBuiosa) u yuenus (o LeHTpax MHOrooOpasus U MPOMCXOKACHUS KyIbTypHbIX pacTenuil H. U.
BaBuiosa), onpenensats rpaHULbI UX IPUMEHUMOCTH K KUBBIM CHCTEMaM;

yYMEHHUE BIAJIeTh METOJaMH HAYYHOTO MO3HAHWS B OMOJIOTWMHU: HAOIIOJACHWE W ONMHCAHUE
KUBBIX CHCTEM, TIPOIIECCOB W SBJIICHUH, OpraHu3alys | TPOBEICHHE OHOJOTHYECKOTO
HKCIEPUMEHTA, BBIJBI)KEHUE THUIOTE3bl, BBISBICHUE 3aBUCHUMOCTH MEXIY HCCIEAYEeMbIMU
BEIMYMHAMH, OOBSCHEHHE TIOJIyUEHHBIX DPE3YJIbTaTOB, HMCIIOJIb30BAaHHBIX HAYYHBIX MOHSATHH,
TEOPH U 3aKOHOB, YMEHHE JIeIaTh BHIBOBI HA OCHOBAaHUH TIOJIYYCHHBIX PE3yJIbTaTOB;

YMEHHUE BBIJCNATh CYNIECTBEHHBIC MPHU3HAKH BUPYCOB, KJIETOK MPOKAPHOT M JIYKApHUOT,
OJTHOKJIETOYHBIX U MHOTOKJIETOUHBIX OPTaHU3MOB, OCOOEHHOCTHU IMPOLIECCOB: OOMEHa BEIECTB U
NpEBpalleHUs] SHEPTUU B KIETKe, (OTOCHHTE3a, MIACTUYECKOIO M HHEPreTHUecKoro oOMeHa,
XEMOCHHTE3a, MHTO03a, MEH03a, OIUIOOTBOPEHUsS, Pa3MHOKCHHS, WHIUBUAYATLHOTO Pa3BUTHSA
opranusma (OHTOTEHE3);

yYMEHUE NPUMEHSATh MOJTy4YE€HHbIE 3HAHUA Uil OOBSCHEHUs OMOJOTMYECKHX IMPOLECCOB U
SIBJICHUM, ISl IPUHATHS MPAKTUYECKUX PEIICHUI B MOBCETHEBHOMN KU3HHU C 1IE€JIbI0 00eCTIeUeHUs
0€30I1aCHOCTH CBOETO 3J0POBbS U 3/0pOBbS OKPYXKAIOIIUX JIOAEH, COOIIOACHUS HOPM
TPaMOTHOTO TIOBEJICHHUSI B OKPYXAMOIIEH NPUPOMHOW cpeae, MOHMMaHUue HEO0OXOIMMOCTH
UCIIOJIb30BAaHUS JIOCTUKEHUH COBPEMEHHOW OMOJIOTMM M OMOTEXHOJOTHH Ul pallOHAIBLHOTO
PUPOIONIOIB30BAHNUS;

YMEHHE pemaTh JJIeMEHTapHble TeHETWYeCKHe 3aJadyll Ha MOHO- W JAUTHOPHIHOE
CKpEeIIMBaHKe, CIICTUICHHOE HACIIEJ0BAaHUE, COCTABIATh CXEMbl MOHOTHOPHIHOTO CKPEIIMBAHUS
JUIS TIpeJICKa3aHMsl HaclleZI0BaHUs IPU3HAKOB Y OPTraHU3MOB;

YMEHHUE BBIOIHATH JIAOOPAaTOpPHBIE M MPAKTHUYECKUue paboThl, COONOAATh MpaBuia MpU
paboTe ¢ yueOHBIM U J1abOpaTOPHBIM 000PYIOBaHHUEM;

yYMEHUE KPUTHUYECKH OIICHWBATh M WHTEPIPETHPOBATH HH(DOPMAIMIO OHOIOTHYECKOTO
COJepKaHUs, BKIIIOYAIOLIYIO0 ICEBJAOHAYYHbIE 3HAHMUA W3 Pa3lIMYHBIX HCTOYHHUKOB (CpeicTBa



MaccoBOM HMH(}OpMaLNK, HAyYHO-TIONYJSPHbIE MaTEePHUalIbl), ITUUECKHUE ACTIEKThl COBPEMEHHBIX
HCCIIeIOBaHUI B OMOJOTHH, MEIUIIMHE, OMOTEXHOJIOTHH;

YMEHHE CO3/aBaTh COOCTBEHHBbIC NHCbMEHHBIE M YCTHBIE COOOIIeHHs, 0000Imas
OMOJIOTHYECKYI0O HMH(POpPMAIMI0 U3 HECKOJBKMX HMCTOYHHUKOB, T'PaMOTHO HCIOJIb30BaTh
MOHSATUHHBIN anmapat OUOJIOTHH.

[IpenmeTrHbIe pe3yabTaThl 0OCBOCHUA YueOHOTO peamMeTa «buonorusy» ¢ 11 knacce n0IKHBI
OTpakaTh:

c(OpMUPOBAHHOCTh 3HAHUI O MECT€ U POJM OUOJIOTMUM B CHUCTEME HAy4yHOTO 3HAHUS
€CTECTBEHHbIX HayK, B (D)OPMHpPOBAaHHH COBPEMEHHON €CTECTBEHHO-HAy4YHON KapTHUHBI MHpa U
HAYYHOTO MUPOBO33PEHUS, O BKJIA/I€ POCCUICKHIX U 3apyOeKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
O6uonornu, pyHKIIMOHAIBHOM IPaMOTHOCTH YEJIOBEKa Ul PEeLICHUs )KU3HEHHBIX 3a/1a4;

YMEHHE PaCKPBIBATH CO/IEPKaHUE OMOIOTUYECKUX TEPMUHOB U MOHSATHIA: BUJI, TOMYJISIIHS,
reHooHA, SBONIONMS, JBUXKYHIME CHIBl ((aKTOpbl) SBOJIONUH, MPUCIOCOOIECHHOCTD
OpPraHW3MOB, BHJI000pa30BaHHE, OSKOJOTUYECKHE (AKTOPHI, JKOCHUCTEMA, MPOAYICHTHI,
KOHCYMEHTBI, PeYIIEHTHI, IENH MUTaHHs, YKOJOrHYecKas mupaMua, OnoreomneHos, onocgepa;

yMEHHE Wu3NaraThb Owuonoruueckue Teopuu (dBomouuoHHass Tteopus Y. Jlapsuna,
CUHTETHYECKas TeOpHs SBOJIOINH ), 3aKOHBI M 3aKOHOMEPHOCTH (3aposiieBoro cxoacrsa K. M.
bapa, uepenoBaHus riaBHbIX HampasieHud u myted spomonuu A. H. CesepuoBa, yuyeHus o
ounoctepe B. U. BepHaickoro), onpeaensTh TpaHUIBl UX TPAMEHHUMOCTH K )KUBBIM CHCTEMaM;

YMEHHE BJaJIeTh METOJAaMH HAay4yHOTO MO3HaHUSA B OWOJIOTUU: HAOIIOJEHHE U OMUCAHHE
JKUBBIX CHCTEM, IIPOLIECCOB U SIBICHMI, OpraHu3alus ¢ MPOBEIEHHE OHOJIOTHYECKOro
OKCIIEPUMEHTA, BBIABI)KEHHE THUIIOTE3bl, BBISIBICHHE 3aBHCHUMOCTH MEXIY HWCCIECAYEMBbIMU
BEJIMYMHAMH, OOBSCHEHHE TIIOJIYYCHHBIX DPE3YJIbTAaTOB, HCIIOJIB30BAHHBIX HAYYHBIX MOHSTHH,
TEOPH U 3aKOHOB, YMEHHUE JIeaTh BBIBObI HA OCHOBAaHMU MOJIYYEHHBIX Pe3yJIbTaTOB;

YMEHUE BBIIENATH CYIIECTBEHHbIE TPU3HAKH CTPOEHUS OMOJOTMUECKUX OOBEKTOB: BUJIOB,
MOMYJISIAA, TPOJYIEHTOB, KOHCYMEHTOB, PEIYIEHTOB, OHOTCOIEHO30B U HIKOCHUCTEM,
OCOOEHHOCTH  IPOLECCOB:  HACIEACTBEHHON  M3MEHYMBOCTH, €CTECTBEHHOTo  0TOopa,
BU000pa30BaHus, MPUCIIOCOOIEHHOCTH OPraHU3MOB, JEHCTBHS 3KOJIOIMYECKMX (DaKTOPOB Ha
OpraHu3MBl, IEpEeHOCa BEIIECTB U IOTOKA YHEPTUU B IKOCUCTEMAX, aHTPOIIOT€HHBIX H3MEHEHHH B
IKOCHUCTEMAaxX CBOEH MECTHOCTH, KPYTOBOPOTa BEIIECTB M OWOTCOXMMHYECKHX IIMKIOB B
ouocdepe;

yYMEHUE NPUMEHSATh MOJTy4YE€HHbIE 3HaHUS Uil OOBSICHEHUs OMOJOTMYECKHX IMPOLECCOB U
SIBJICHUM, JJIS1 IPUHATHS MPAKTUYECKUX PEIICHUI B TOBCETHEBHOM KU3HHU C 11€IbI0 00ecTIeYeHus
0€30MacHOCTH CBOETO 3JI0POBbS W 3[0POBBSl OKPYXKAIOIIMX JIIOJEH, COOJIIOEHUS HOPM
TPaMOTHOTO TIOBENIEHHsI B OKPYXKAMOIIEH NPUPOMHOW cpene, MOHMMaHUe HEO0OXOIMMOCTH
UCTIOJIb30BaHUS JOCTHKEHUIH COBPEMEHHOM ouonoruu JUIst panroHaIbLHOTO
IPUPOIONIOIB30BAHNUS;

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

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

yYMEHUE KPUTHUYECKH OIICHUBATh W WHTEPHPETHPOBATH HH(OPMAIMIO OHOIOTHYECKOTO
COJIepKaHUsI, BKIIOYAOINIYIO0 IICEBJAOHAYYHbIE 3HAHWSA W3 PA3IMYHBIX HMCTOYHHKOB (CpeicTBa
MaccoBOW WH(OpPMALMK, HAayYHO-IOMYJSPHbIE MaTepualibl), paccMaTpuBaTh TIJI0OAIbHBIE
HKOJIOTHYECKUE MPOOIEMBbI COBPEMEHHOCTH, (DOPMUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO
MO3UIHIO;



YMEHHE CO3/1aBaTh COOCTBEHHBIE THCHMEHHBIE M YCTHBIE COOOIICHUsS, 0000IIas
OMOJIOTUYECKYI0O HMH(POPMAIIMI0 W3 HECKOJBKUX WCTOYHHKOB, TPAMOTHO WCIOJIb30BaTh
NOHATUIHBIN armapaTt OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoaundecTBO 9acoB DJIeKTPOHHbIE
Ne (uudpossbie)
HanmenoBaHue pa3/ie/ioB U TeM NPOrpaMMbl Konrpoabusie IIpakruueckue
n/n Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcbl
b K
1 buonorus kak Hayka 2 0.5 nomorexa 110
https://m.edsoo.ru/7f41c292
bubmuoreka [JOK
2 JKuBble CUCTEMBI M KX OpraHu3aIus 1
https://m.edsoo.ru/7f41c292
3 XUMHYECKHH COCTaB U CTPOECHHUE KIETKHU 8 1 bubnmnorexa LIOK
R https://m.edsoo.ru/7f41c292
bubmuorexa [JOK
4 XK
HSHCACATCIILHOCTD KICTKH 6 https://m.edsoo.ru/7f41c292
5 PasMHOXEHHE W WHAMBUAYaTbHOE pa3BUTHE 5 | bubnunorexa [JOK
OpraHU3MOB https://m.edsoo.ru/7f41¢c292
6 HacnencTBeHHOCTH u U3MEHYHUBOCTD g 15 bu6mmoreka [IOK
OpraHU3MOB ' https://m.edsoo.ru/7f41¢292
7 Cenekrus OpraHU3MOB. OcHOBBI 3 bubnuotexa [JOK
OMOTEXHOJIOT MU https://m.edsoo.ru/7f41¢292
bubmuorexa [JOK
8 PezepBHOE Bpe 1
PBHOC BpeMi https://m.edsoo.ru/7f41¢292
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 34 0 4




11 KIIACC

KouuyecTBO 4acoB DJIeKTPOHHbIE
Ne (uudpossbie)
HanmenoBaHue pa3/ie/ioB U TeM NPOrpaMMbl KonrTpoabubie IIpakTuueckue
n/n Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcnl
bubnunoreka LIOK
1 0 1
IBOTIOLHOHHs GHONOTHS ? https://m.edsoo.ru/7f41cc74
b K
2 Bo3HUKHOBEHME U pa3BUTHE )KU3HU HA 3eMiie 9 0.5 nomotexa O
https://m.edsoo.ru/7f41cc74
3 Opradu3Mbl 1 OK arolas cpeaa 5 1 bubmmorexa [JOK
p pyzaiom pea https://m.edsoo.ru/7f41cc74
bubnuoreka [IOK
4 Coo0 9
00011eCTBa M AKOJIOTHYCCKUE CHCTEMBI hitps://m.edsoo.ru/Tf41ccT4
bu6nmorexa LIOK
5 PesepBHOE Bpe 2
PBHOS BpeM https://m.edsoo.ru/7f41cc74
OBHIEE KOJIMYECTBO YACOB I1O 34 0 )5

I[TPOT'PAMME




IHOYPOYHOE IIVTAHUPOBAHUE
10 KITACC

KoaudecTBO 9acoB

DJIeKTPOHHbIE HU(PPOBBIE 00pa3oBaTe/bHbIE

Ne Tema ypoka KonTpoabubie IlpakTuuyeckue
Bcero pecypcbl
padoThI padoThI
1 buosorus B cucteMe HayK 1 bubmorexa HOK
y https://m.edso0.ru/863e6122https://m.edsoo.ru/863e632a

MeToapl TTO3HAHUS KUBOU
npupoasl. [IpakTrdeckas
pabora No 1

2 «cnons3oBanue 1 0.5 bubmnoreka IHOK https://m.edsoo.ru/863e6122
Pa3IUYHBIX METOAOB IIPH
WU3YYCHUH OWOJIOTHYECKUX
00BEKTOBY
buonorndyeckne CHCTEMEI,

3 1 bu6mmoteka 11OK https://m.edsoo.ru/863e6564
MIPOIIECCHI U UX U3YUYCHUE
XHUMHUYECKUMN COCTaB

4 KJIETKH. Bona u 1 bu6nuoteka LIOK https://m.edsoo.ru/863e674e
MUHEPATbHBIE COJIH
benku. CocTtaB u cTpoeHue

5 P 1 bubmuoreka [{OK https://m.edsoo.ru/863e6b72
OCIIKOB
DepMeHTHI —
OMOJIOTHYECKHE
KaTaJnu3aTOpPHI.

6 P 1 0.5 bubmuoreka [{OK https://m.edsoo.ru/863e6b72
JlaGoparopHas paboTa Ne 1
«M3yuenune

KaTaJIUTUYECKOUN




AKTUBHOCTH  (PEPMEHTOB
(Ha mpuMepe amuiIasbl Wik
KaTaJasbl)»

VriaeBoapl. JIunuael

bu6nmoteka LIOK https://m.eds0o.ru/863e6870

10

HyxnenHoBbIE  KHCIIOTBI.
ATO

HcTopus u METO/BI
U3y4YeHUs KJIETKH.

Knerounas teopus

Knerka xak nenoctHas
’KHBas CUCTEMa

Bbu6nuoteka LIOK https://m.edsoo.ru/863e6d5¢

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

11

Crpoenue

AYKAPUOTUYECKON KIIETKH.
Jlaboparopuas pabota Ne 2
«M3yuenune CTpOEHUs
KIJIETOK pacTeHui,
XKHUBOTHBIX, TI'pUOOB U
OaxTepuit oJ1
MHUKPOCKOIIOM Ha T'OTOBBIX
MHUKpoIpenaparax M HX
ONHMCAHUE»

0.5

bu6nuoreka [IOK
https://m.edso00.ru/863e6ffOhttps://m.edsoo0.ru/863¢e716¢

12

13

OOMeH  Bewmecrts  WIH
META00JIN3M

dotocuHTe3. XEeMOCHHTE3

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

bubmuoreka [{OK https://m.edsoo.ru/863e7¢98

14

15

DHepreTUYecKuii 0OMeH

JKU3HEHHBIN UK KIETKU.
Jenenue xieTku. MuTO3.
JlaGopatopHas pabota Ne 3

0.5

bu6mmoteka IIOK https://m.edsoo.ru/863e7aae

bubmuoreka [{OK https://m.edsoo.ru/863e7dc4




«HaOmonenne wmwurto3a B
KJIETKaX KOHYMKa KOpelKa
JayKa Ha TOTOBBIX
MUKpOIIpenaparax»

Buocunres Genka. Peaknus

16 bubnuoreka I{OK https://m.edsoo.ru/863e796e
MaTPUYHOTO CHHTE3a
TpaHcismus — OMOCHHTE3
17 p H bu6nmoteka LIOK https://m.edsoo.ru/863e796e
Oenka
Heknerounsie bopmbI
18 bubmnoreka IHOK https://m.edsoo.ru/863e7540
YKU3HU — BUPYCHI
19 ®dopmbl Pa3MHOKCHHS bubnmnoreka [HOK
OpPraHu3MoOB https://m.edsoo.ru/863e81b6https://m.edsoo.ru/863e831e
20 Meiio3 bubmuorexa IOK https://m.edsoo.ru/863e7f4a
OOpa3zoBaHue W pa3BUTHE
MTOJIOBBIX KJIETOK.
Ormo10TBOpPEHHE.
JlaGopaTtopnas pabora Ne 4
21 PaTOpHAA P 0.5 Bu6miorexa LIOK https:/m.eds0o.ru/863¢81b6
«M3yuenue CTPOEHHUS
MOJIOBBIX  KIJIETOK  Ha
TOTOBBIX
MUKpOTpenaparax»»
NuauBuayaisHOE
2 AMBIAY BuGmnorexa [IOK https:/m.edsoo.ru/863¢8436
pa3BUTHE OPraHU3MOB
I'enetuka — Hayka o
23 HACIICJICTBEHHOCTH u bu6mmoteka IIOK https://m.edsoo.ru/863e86f2
U3MCHUYMBOCTH
3aKOHOMEPHOCTH
24 p bubmuoreka ITOK https://m.edsoo.ru/863e8878

HACJICAJOBAaHUS IIPU3HAKOB.




25

26

Monorubpumnoe
CKpEIINBAHHE

Jurndpumnoe
CKpEIIMBaHHUE. 3aKoH
HE3aBHCHUMOI0
HACJICJIOBaHMsI IPU3HAKOB

Cuennennoe
HACJIC/IOBAaHHE MPU3HAKOB.
JlaboparopHas padora Ne 5
«3ydyeHue  pe3ysbTaToB
MOHOTHOPHUIHOTO u
JTUTHOPUTHOTO
CKpEIIUBAHUS y
Ipo30(UiIBl Ha TOTOBBIX
MUKpOTIpEnapaTax»

0.5

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

bu6nmoteka LIOK https://m.edso0o.ru/863e8c60

27

28

I'eneTuxka mnoJa.
HacnenoBanue npusHakos,
CIIEIUICHHEIX C IIOJIOM

M3MeHYNBOCTSD.
Henacnencreennas
WU3MEHUYUBOCTb.
JlaGopatopnast paGorta No
6. Nzyuenue
MOIU(PUKAITMOHHOM
U3MEHYUBOCTH,
IIOCTPOEHHUE
BapHallMOHHOIO psifa |
BAapUALIMOHHOM KPUBOI»

0.5

bubmmoteka IIOK https://m.edso0o.ru/863e8c60

but6mmoreka [{OK https://m.edsoo.ru/863e8efe




HacnencrBennas

U3MEHUYUBOCTb.

79 Jlaboparopuass pabora No
7. «Anamu3 wmyramui y
npo30(uiIbl Ha TOTOBBIX

MUKpOTIpenaparax»

0.5

Bbu6nuoteka LIOK https://m.edsoo.ru/863e8efe

30 I'eneruka uemoBeka

Pe3zepBHbIit YPOK.
O0o001IeHNE 1O TEME
31 «HacnencrseHHOCTE u
M3MEHYHUBOCTD
OpPTaHU3MOBY

CeJ’IeKHI/ISI KaKk HayKa H
mpouecc

32

bu6nunoteka LIOK https://m.eds0o.ru/863e8d78

bu6numoteka LIOK https://m.edsoo.ru/863e9214

Metoapl W IOCTUXKEHHUSA
33 CeJIEKIIMM  pacTeHUd |
JKUBOTHBIX

bu6mmoteka I1OK https://m.edsoo.ru/863¢9214

34 buorexnonorus KaK
OTpacyib TPOU3BOJICTBA

OBIIEE KOJIMYECTBO YACOB
I10 ITPOTPAMME

34

bu6mmoteka IIOK https://m.edsoo.ru/863¢9336




11 KIIACC

Ne KoanuectBo yacon
Tema ypoka dunexktponnblie HHOPBI
n/n Bcero Kourpoabnble IIpakTHyeckue
padoThI padoThI
1 DBOJIIOLHS U METOBI €€ N3YUEHUS 1 buGnuorexa [IOK
https://m.edsoo.ru/863ea20e
) Hctopuss pa3BuTus mnpencTaBieHud o0 | Bbu6mmoteka [JOK
3BOJIIOLIUU https://m.edsoo.ru/863e9570
bubnunoreka LIOK
3 MuipososmoLHs ! https://m.edsoo.ru/863e9cle
[Monynauust kKak »JIeMEHTapHas €IMHHIIA
4 BHJA ¥ dBOoIMH. JlabopaTopHas padora No | 0.5 bubmmoreka [JOK
1 «CpaBHeHUe BHIOB o https://m.eds00.ru/863e¢99¢c6
MOP(}OTOrHIecKOMY KPUTEPHIO»
5 JIBroKyIue CUitbl (3JeMeHTapHbIe (PaKTOPHI) | bubnmnorexa [JOK
HBOJIOIIAN https://m.edsoo.ru/863e9da4
. bubnuoreka [{OK
6 EcrectBennblit 0TOOp U €ro GopMbl 1 hitps://m.cdsoo.ru/863¢9ed0
Pesynbrarel SBOJIIOLIUU:
MPUCTIOCOOJIEHHOCTh OpraHu3MOB u
. BH1000pa3zoBanue. JlabopatopHas padota Ne 1 0.5 bubnnorexa [JOK
2 «Onmcanmne MPUCIIOCOOIEHHOCTH https://m.edsoo.ru/863e9fde
opraHmsmMa u eé OTHOCHUTEIILHOTO
XapaxkTepa
8 Hampasnenus n mytu MakpO3BOJIOLIMHT 1 Bubmmorexa [IOK
https://m.edsoo.ru/863e9cle
9 Heob6patumocTs 3BOTIONINMN 1




Uctopust xu3Hu Ha 3emiie U METOAbl €€

10
U3Y4EHHUS
11 ['unoTre3sl MPOUCX0XKACHUS KU3HU HA 3emIle Bubmaorexa ITOK
https://m.edsoo.ru/863ea5ab
12 Pa3zButne >xu3HM Ha 3emiie MO 3paM U bubnuorexa [{OK
rnepuogam https://m.edsoo.ru/863eabbe
OCHOBHBIE 3Talbl IBOJIIOLUN PACTUTEIILHOTO
13 1 kuBoTHOTO MHmpa. [IpakTudeckas padbora 0.5 bubmmoreka [JOK
Ne 1 «M3yueHue HUCKONAEMBIX OCTAaTKOB https://m.edsoo.ru/863ea8bc
PacTeHMIi U KUBOTHBIX B KOJUICKIIHIX
14 CoBpeMeHHast cucTeMa OPraHuYecKoro Mupa bubmorexa [IOK
https://m.edsoo.ru/863ea48e
15 DBOJIOIMS YeJIoBeKa (aHTPOMOreHe3) bubmmorexa [IOK
https://m.edsoo.ru/863eac2c
bu6nunorexa LIOK
16 JIBrokytue cuiibl ((pakTopbl) aHTpONOreHe3a hitps//m.cdsoo.ru/863cadd4
17 OCHOBHBIE CTa U 3BOJIOLUHU YETIOBEKA
13 UYenoBeyeckue  packl W NPUPOIHBIE bubmuoreka [IOK
aJanTanunu YyejioBeKa https://m.edsoo.ru/863eaca2
PesepBHblil ypok. O000IieHHe Mo Teme
19 «Bo3HUKHOBEHHE M pa3BUTHE KU3HU Ha
3emiie»
20 DKoJorus Kak HayKa
21 Cpenst  oOWTaHMST ¥ DKOJOTUUYECKHE bu6nunorexa LIOK
(bakTopbl https://m.edsoo.ru/863eafec
Abuortnueckue (akropsl. JlabopaTopHas BuGmorexa LIOK
22 pabdora Ne 3.  «Mopdonoruueckue 0.5

OCOOCHHOCTH pAacTeHMH U3 pPa3HBIX MeCT

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




obutanms». JlaboparopHas pabora Ne 4.
«BrnusHHEe cBeTa Ha POCT H pa3BHTHE
YEpPEHKOB KOJIEYyCa»

bubnmnoreka HOK
23 broTiiecKie akTopkl ! https://m.edsof)l.ru/863eb348
DKOJIOrHYecKHe XapaKTePUCTUKU
24 nonyisuun. I[IpakTudeckas padbora Ne 2 | 0.5
«IIoacy€éT MIOTHOCTH NOMYJISALMNA PA3HBIX
BHJIOB PACTCHUIN»
bubnnorexa [JOK
25 Coo0rmiecTBa OpraHu3MOB — OHOIIEHO3 1 hitps-//m.c dsogru/863eb46a
bubnnoreka [JOK
26 DKOJIOTHYECKHE CUCTEMBI (IKOCUCTEMBI) 1 https://m.edsocL).Iru/863eb46a
OcHOBHbIE  TIOKa3aTelIM  JKOCUCTEMBI.
27 Okosnorudeckue  nupamuabl.  CBoiicTBa 1 bubmmorexa [TOK
skocucten. CyKIeccus https://m.edsoo.ru/863ebSfa
28 IIpupoaHbIE S3KOCUCTEMBI 1
29 AHTPONIOTr€HHBIE Y3KOCUCTEMBI 1
30 buocdpepa — rmobanbHas HKOcHCTEMA 1 bubmuoreka [IOK
3emuu https://m.edsoo.ru/863ebbSe
31 3aKOHOMEPHOCTHU CYILIECTBOBAHUS | bubmuoreka [IOK
o6uochepsl https://m.edsoo.ru/863ebd 16
32 UYenoseuecTBo B Omochepe 3emnu 1
13 CocyiiecTBoBaHue MIPUPOJIBI u ] bubnuoteka [JOK
YeJI0BEUECTBA https://m.edsoo.ru/863ebale
34 PesepBHbiii  ypok. OO06o00mieHHe  TeMbl 1
«Coo011ecTBa 1 KOJIOTUYECKUE CUCTEMBI»
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2.5
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