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INOACHUTEJIbBHAS 3AIINCKA

Pabouas nmporpamma ydeOHoro npeauera «buonorusy» (6a30BbIii ypOBEHb) MPEIMETHOM
obmactu «ECTeCTBEHHO-HAyuHBbIC TIPEAMETH» HAa YPOBHE CpPEAHEro O0IIero oOpa3oBaHUs
pa3paboTaHa B COOTBETCTBUH C:

- @enepanbHbIM 3aKOHOM OT 29.12.2012 Ne 273-®3 «O06 obpa3oBannu B Poccuiickoit
denepanuny (C KBMEHEHUSIMH);

- denepanbHBIM TOCYIAPCTBEHHBIM O0pPa30BaTEILHBIM CTAaHAAPTOM CPEIHETO OOIIero
o0pa3oBaHMsl, YTBEPKIECHHOTO MpHKazoM MunHucrepcTBa oOpa3zoBaHuss u Hayku PO or
17.05.2012 r. Ne 413 (c ©3MEHEHHUSIMH | JIOTIOJTHEHUSIMH );

- DepgepanpHON 00pa3oBaTeIbHONW MPOTPAMMON CpeaHEero o0Imero oOpa3oBaHUs,
YTBEPKJICHHOU MIPUKA30M MuHnpoCBeleHUS Poccun oT 18.05.2023
Ne 371 (c u3MEHEHUSIMU U JOTIOJIHEHUSIMHU );

- paboyeil mporpaMMoii BOCIIUTAHUA C YYETOM IIPOBEPsIeMbIX TPeOOBaHUM K pe3ynbTraTramMm
OCBOEHHSI OCHOBHOW 00pa30BaTesIbHON MPOrpaMMBbl OCHOBHOTO OOIIET0 00pa30oBaHus: TyXOBHO-
HPABCTBEHHOI'0 Pa3BUTHsI, BOCIUTAHU U colranu3anuu oOyvaromuxcs ([Ipunoxenue).

Lenp u3yuenus yueOHoro mpenmera «buonorusi» Ha 06a30BOM YpOBHE Ha YpPOBHE
cpeaHero oOmero oOpa3oBaHHS — OBJAJACHUE OOYYAIOUIMMHCSA 3HAHUSAMU O CTPYKTYpHO-
(GyHKIIMOHAJIBHOW OpraHu3allud >KUBBIX CHCTEM pa3HOr0 paHra M MpPHOOpeTeHHuEe YMEHH
UCTIOJIB30BATh 3TH 3HAHMSA JUIS TPAMOTHBIX IEHCTBUI B OTHOLICHUH OOBEKTOB KUBOU MPUPOIBI U
pelIeHUs PA3IMYHBIX )KU3HEHHBIX TPOOJIEM.

JlocTmkeHne menu u3ydeHus ydeOHoro mpenmera «buomorus» Ha 06a30BOM ypOBHE
oOecreunBaeTcs pelieHrueM CIeAYIOIMUX 3a1au:

OCBOCHHE OOYYAIOUIMMHCSA CHCTEMBl 3HAHUH O OHMOJIOTWYECKHX TEOPHSX, YUCHHSX,
3aKOHAaX, 3aKOHOMEPHOCTSIX, TMIIOTE3aX, MpaBHJaX, CIYXallUX OCHOBOHM s (hopMHupoBaHUS
NPEICTAaBICHUN O E€CTeCTBEHHO-HAYYHOW KapTHHE MHpa, O METOJaX HAay4YyHOTro IO3HAHHMSA,
CTPOEHUH, MHOTOOOpa3sMM U OCOOCHHOCTSX MKHUBBIX CHCTEM pPa3HOIO YPOBHS OpraHU3allvy,
BBIJIAIOIINXCSI OTKPBITHAX U COBPEMEHHBIX HCCIEIOBAHUAX B OMOJIOTHH;

¢dopmupoBaHre y 0Oy4yarOIIMXCsl MO3HABATENBHBIX, MHTEUIEKTYaJIbHBIX M TBOPUYECKUX
CIOCOOHOCTEH B TpoIlecce aHali3a JaHHBIX O IYTSIX Pa3BUTHS B OMOJIOTHUH HAYYHBIX B3TJISOB,
uzed 1 MOIX0JI0B K U3YUEHHIO JKUBBIX CUCTEM Pa3HOrO YPOBHS OpraHU3aliH;

CTaHOBJIEHHE Yy oOOydJarommxcs oOled KyIbTypbl, (YHKIHMOHAIBHOM TI'pPaMOTHOCTH,
pa3BUTHE YMEHUN OOBSCHATH M OLCHUBATH SIBJICHMS OKPYXKAIOIIEro MUpPA KUBOW MPHUPOJBI Ha
OCHOBAHMY 3HAHWH U OMBITA, TOJYYSHHBIX IPU U3yYCHUN OMOJIOTHH;

¢dopmupoBaHre y OOy4yarOMIMXCsl YMEHHH WIIIOCTPHPOBATh 3Hau€HHE OUOJOTHYECKUX
3HAHUH B TPAKTHUECKOW NEATEIFHOCTH YEJOBEKa, Pa3BUTHH COBPEMEHHBIX MEIUIMHCKUX
TEXHOJIOTUI U arpoOMOTEXHOJIOTHIA;

BOCIIUTaHHE YOEXKIEHHOCTH B BO3MOXKHOCTH TIO3HAHUS UYEIOBEKOM >XHBOW TMPHUPOIHI,
HE00X0IMMOCTH OEpPEeKHOTO OTHOIICHUS K HeH, COOMIOIEHUS ITUYECKUX HOPM MpU MPOBEAECHUHN
OHMOJIOTUYECKHUX MCCIIEJOBAHNUH;

OCO3HaHME LIEHHOCTH OMOJIOTMYECKUX 3HAHWH IS TIOBBIIICHUS YPOBHS SKOJIOTHYECKON
KYJIBTYpPHI, IUTsl GOPMUPOBAHUS HAYIHOT'O MHUPOBO33PEHUS;

IpUMEHEHHE NPUOOPETEHHBIX 3HAHUM M yMEHHWH B MOBCETHEBHOM >KU3HU JJIS OLCHKH
MIOCJIEICTBUI CBOEW JIEATENIFHOCTH IO OTHOIICHUIO K OKpY)KalomeW cpene, COOCTBEHHOMY
3J10pOBbI0, 000OCHOBAHME U COOIIOZICHNE Mep NMPOPUIAKTHKH 3a00I€BaHHH.

JInst u3ydeHus: OMoyIoruu Ha 6a30BOM YPOBHE CpPEHETO 001Iero o0pa3oBaHusl OTBOAUTCS
68 gacoB: B 10 kmacce — 34 yaca (1 gac B Henento), B 11 kiacce — 34 vaca (1 gac B Hezento).



COJEP)KAHUE OBYYEHUA
10 KJIACC

Tema 1. buojsiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMONOTHH C OOIIECTBEHHBIMH, TEXHHUECKUMH U JPYTUMH
€CTeCTBEHHBIMH HaykaMu, ¢uiocodueil, 3TUKOH, 3cTeTukoil u mpaBoMm. Ponp Ouonoruu B
(opMHpPOBaHNN COBPEMEHHON HAY4YHOU KapTHHBI Mupa. CucTeMa OMOIOTHIECKUX HaAYK.

Mertoabl To3HaHUS XKUBOU MPUPOABI (HAOI0AEHUE, SKCIIEPUMEHT, OIIMCAHNE, U3MEPEHHUE,
KJaccu(uKanus, MOIEJIMPOBaHUE, CTATUCTUYECKAsh 00pabOTKa 1aHHBIX ).

JdemMoHcTpanum:

[Toptpetsr: Y. HapBun, I'. Mennens, H. K. Konbuos, [Ix. Yorcon nu ®@. Kpux.

TaOmuie! u cxeMbl: «MeTo bl TO3HAHUS )KUBON IPUPOJIBIY.

JlabGopaTropHble U IpaKTHYecKue padoThbl:

JIaGoparopnast pabotaNe 1. «Vcmonb30BaHHE pPAa3IMYHBIX METOAOB TNPH M3YYCHUH
OHOJOTUYECKIX OOBEKTOB.

Tema 2. 7KuBble cucTeMbl M HX OPraHU3ALMA.

XKusble cuctembl (OmocucTeMbl) Kak MpeaMeT u3ydeHus Ouonoruu. OTIMYME >KUBBIX
CUCTEM OT HEOPTaHUYECKOU MPUPO/IBI.

CpoiictBa OumocucteM M HUX pazHooOpazue. YPOBHM OpraHu3alMu OHOCHUCTEM:
MOJIEKYJISIPHBIMA,  KJIIETOYHBIMA,  TKAaHEBbIM, OPraHM3MEHHBIM,  MONYJSIUOHHO-BUIOBOM,
9KOCHUCTEMHBIN (OMOTeOICHOTUYECKHH ), OMOCHEPHBIN.

JdemoHcTpaumnu:

Tabmuupel 1 cxembl: «OCHOBHBIE TNPHU3HAKU KU3HM», «YPOBHU OPraHU3ALUHU KHUBOH
HPUPOIBI».

Ob6opynoBanue: moaens Moiekynsl JJHK.

Tema 3. XumMHu4ecKHii cocTaB U CTPOECHHE KJIETKH.

XUMHUECKUH  cOCTaB  KJIETKUH.  XUMHUYECKHE  DJIEMEHTBI:  MaKpOAJIEMEHTHI,
MUKpO3JIEMEHTHI. Bosla 1 MUHEpaJIbHbIE BEILIECTBA.

@OyHKIMM BOJIBI M MHUHEpPAIbHBIX BELIECTB B KieTke. [logmep:kaHne OCMOTHUYECKOTO
OanaHca.

benxu. CoctaB u crpoeHue 0eKoB. AMUHOKHUCIIOTHI — MOHOMEpHI OesikoB. HesameHumbie
U 3aMEHHUMbIE€ AMHMHOKHUCIOTHL. AMHHOKHCIOTHBIA COCTaB. YPOBHM CTPYKTYpbl OEIKOBOI
MOJIeKyJbl (TepBUYHAs, BTOPUYHAS, TPETHUYHAs M YETBEPTHUYHAS CTPYKTypa). XHUMHYECKHE
cBoMcTBa OenKkoB. buonornyeckue GyHKIMM OEITKOB.

depMeHTHl — Ouonoruyeckue karanuzatopbel. CTpoeHue (epMeHTa: aKTUBHBIA LIEHTP,
cyoctpatHas cneuu@uuHoctb. Kodepmentsl. Buramunbl. OTinuuss  QepMEeHTOB  OT
HEOPraHUYECKUX KaTaJINn3aTOPOB.

VYrneBoabl: MoOHOcaxapuibl (TJIOKO3a, pubo3a U Je30Kcupubo3a), aAncaxapujbl
(caxapo3a, JlakTo3a) M MoJUcaxapuabl (Kpaxmal, TJIMKOTeH, LeJIono3a). buomormnueckue
(GYHKIIMH YTIIEBO/IOB.

Jlumuapl:  Tpurnuuepuasl, Gocomunuabl, crepounsl. [uapodmibHO-THIPOGOOHBIE
cBoiictBa. buonornyeckue ¢pynkuuu aununoB. CpaBHEHUE YIIIEBOJOB, OEIKOB U JUMHIOB Kak
VCTOYHUKOB DHEPIHH.

Hyxnennoseie kucnotsl: JIHK 1 PHK. Hykieotuasl — MOHOMEpBI HyKIEMHOBBIX KHCIIOT.
Crpoenne u ¢ynkuuu JJHK. Crpoenne u dynxunun PHK. Bugst PHK. AT®: crpoenue u
GyHKIHIH.

[urtonorusa — Hayka o kierke. Kierounas teopust — npumep B3aMMOJECHCTBUS UIEH H
(dakTOB B HAYYHOM NO3HAHUH. MeTO bl U3yUEeHHSI KIETKH.

Knerka xak nenoctHas xuBas cuctema. O0Iue IpU3HaKK KIETOK: 3aMKHYTasi Hapy»XHast
memOpaHa, mosekyinsl JIHK kak reneruueckuii anmapar, cucTemMa CHHTe3a Oelka.



Tunsl KIeTOK: 3ykapuoTHyeckas W mpokapuotrhyeckas. OcCOOEHHOCTH CTPOEHUS
npokapuoTuyeckoit kinetku. Kierounas crenka 6akrepuii. CTpoeHHE 3yKapHOTHUECKON KIIETKH.
OCHOBHBIE OTIIMYUS PACTUTEIBHON, )KUBOTHOU U TPUOHOMN KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpPbI KJIETOK — KJIETOYHAsl CTEHKA, IIIMKOKAJIHMKC, UX (DYHKIIHH.
[InasmaTtuueckas MemOpaHa, e€ cBoicTBa M (ynkuuu. lluTomnazma u e€ oOpraHouibl.
OnnomemOpanubie opranonasl kietku: JIIC, anmapar ['onbmxu, mmzocomsl. [lomyaBroHOMHBIE
OpraHoubl KJIETKH: MHUTOXOHAPUH, IMiuacTuibl. IlpoucxoxkneHne MHUTOXOHAPHUA U IUIACTHI.
Bunast mitactun. HememOpanHbie OpraHOU/IbI KJIETKU: pUOOCOMBI, KJIETOUHBIN IIEHTP, IEHTPHOJH,
PECHUUKH, KTI'YyTHUKU. DyHKINN OPraHOUA0B KIETKU. BKitoueHus.

Snpo — perynasTopHbli LeHTp kieTku. CTpoeHue sapa: sijaepHas 000s04Kka, KapuoIuiama,
XPOMAaTHH, AIPBIIIKO. XPOMOCOMBI.

TpancnopT BeliecTB B KIIETKE.

JdeMoHcTpanum:

[Toptpetsr: A. JleBenryk, P. I'yk, T. llIBann, M. nelinen, P. Bupxos, k. Yorcon, @.
Kpuk, M. Yunkusnc, P. ®pankinun, K. M. bap.

Huarpammbl: «PacnpeneneHne XUMHYECKHX JJIEMEHTOB B HEXHUBOM NpUPOIE»,
«PacrnpeniesieHue XUMAYECKUX JIEMEHTOB B )KUBOU MIPUPOAE.

Tabmumsr u cxemsl: «llepuoguueckas Tabmuia XUMUYECKHX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIBI BOIB», «brnocunTe3 Oenka», «CTpoeHue MoJeKyisl Oenka», «CtpoeHne hepmenTay,
«Hykneunossie kucnotel. JJHK», «Ctpoenne monekynsl AT®», «CTpoeHne 3yKapuOoTUYECKOU
KIeTkn», «CTpoeHue >KUBOTHOM KiIeTku», «CTpOeHHE pacTUTENbHOM KieTkn», «CTpoeHue
MIPOKAPUOTUYECKON KiIeTKN», «CTpoeHue sapa KISTKU», «Y TIIeBOJbDY, «JIUMuIb».

OO0opynoBaHue: CBETOBOM MHKPOCKOI, 00OpYyIOBaHUE JI MPOBEACHUS HAOIIOJACHHM,
U3MEpPEHHi, SKCIEPUMEHTOB, MUKPOIIPENapaThl PAaCTUTENbHBIX, KUBOTHBIX U OaKTepHUaTbHBIX
KJIETOK.

JlaGoparopHble H NpaKTHYecKue padoThbl:

JlaboparopHast pabota Ne 2. «M3y4ueHune KaTATMTUIECKONW aKTUBHOCTH (DEpMEHTOB

JlaboparopHasi pabdora No 2. «l/3ydyeHue CTpoeHMs] KIETOK PACTEHUMU, >KUBOTHBIX W
OaxkTepuii ol MUKPOCKOIIOM Ha FOTOBBIX MUKpPOIIpeNnapaTax U UX OMUCAHUEY.

Tema 4. ZKu3HenessTeIbHOCTD KJIECTKH.

OOmeH BemiecTB, WM MeTabOIM3M. AccUMWISIIMS  (TUJIACTHYECKUM OOMEH) |
JUCCUMUIIALIUSA (9HEpreTUYecKrii 0OMeH) — JIBe CTOPOHBI €AMHOTO Tpolecca MeTaboau3ma. Pob
3aKOHOB COXPaHEHMsI BEILIECTB U SHEPTrUU B IOHUMaHUU MeTadosn3Ma.

Tunbel oOMeHa BemecTB: aBTOTPOGHBIA U reTepoTpodHbIif. Ponb depmeHToB B 00MeHe
BEIIECTB U MIPEBPALICHUH SHEPTUHU B KIIETKE.

®otocunte3. CaeroBas U TeMHoBasg (a3bl (oTocuHTe3a. Peakumu ¢dorocuHTesa.
D¢ dexTuBHOCTH (hOoTOCHHTE3a. 3HaUeHHE (POTOCHHTE3A IS )KU3HU Ha 3emiie. Briiusaue ycnoBuit
cpezbl Ha (POTOCHHTE3 U CIIOCOOBI MOBBILIEHUS €r0 MPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUH.

XeMocuHTe3. XeMOCHUHTE3UpYIoInue OakTepuu. 3HAYCHHE XEMOCHHTEe3a JJIsl KU3HHU Ha
3emute.

OHepreTuueckuii oOMeH B  KieTke. PacuienjeHue BeLIeCTB, BbIIEICHHE U
aKKyMYJIMpPOBAaHUE SHEPTUU B KJIETKe. DTalbl SHepreTuueckoro oomena. ['nukonus. bpoxenue n
ero Buabl. KucmoponHoe okucieHwe, WM KJIETOYHOe JbIxaHue. OKHCIUTENbHOE
docdopunupoBanre. IPPEKTUBHOCT IHEPTETUIESCKOTO OOMEHA.

Peakniun wmatpuunoro cuHTe3a. ['enermueckas wuHpopmamus u JHK. Peamuzamms
TeHeTHYeCKON MH(popMaIu B KieTke. ['eHeTuuecKkuid KoJ M ero CBOMCTBA. TpaHCKpHUMIHS —
maTpuuHblii cunTe3 PHK. Tpancnsuus — Ouocunres Oenka. Jrtansl TpaHciasuuu. Konuposanue
aMHHOKHUCIOT. Pons pubocom B OnocuHTe3e Oernka.

Heknerounsie ¢opmbl xu3HM — Bupychl. Mcropust otkpeitus BupycoB (. U.
WBanoBckuit). OcOOEHHOCTH CTPOEHUS U KU3HEHHOTO 1IMKJIA BUpYcoB. bakrepuodaru. boneznun
pacTeHUi, )KUBOTHBIX U YEJIOBEKa, BhI3bIBa€Mble BUpycaMu. Bupyc umMmyHoaepunuTa yenoBexa
(BUY) — Bo3Oymurens CIIMJla. OOpaTHas TpaHCKpHIILUS, peBepTaza M HMHTErpasa.
[IpodunakTrka pacripocTpaHeHUsI BUPYCHBIX 3a00JI€BaHUM.



JdemoHcTpaumu:

IToprpetsr: H. K. Konsuos, /1. . UBanosckuii, K. A. Tumupsizes.

Tabmuubprt w  cxembl: «Tumbl  muTaHus», «Mertabomu3my», «MHUTOXOHIPHUSY,
«OHepreTuueckuii oomen», «Xnopomact», «Porocuntes», «Ctpoenue JHK», «Ctpoenue u
dbyHknmonupoBanue reHa», «CuHre3 Oenka», «l'eHermueckuir  kon», «Bupyco»,
«bakrepnoparn», «Crpoenne u >ku3HeHHbId 1mka Bupyca CIIWJla, OGaxtepuodaray,
«Pemmukanms JJTHK».

Ob6opynoBanue: monenu-ammiukanuu «Y asoenune JJHK u tpanckpunuums», «buocunres
oenkay, «CTpoeHue KIETKU», MoJienb cTpykTypsl JJHK.

Tema 5. Pa3MHoOKeHNe M HHAUBHAYAJbHOE PA3BUTHE OPTraHNU3MOB.

Knerounblii 1Mk, WM SKU3HEHHBIM MK Kietku. MHTepdasza um mwuro3. Ilpoueccsl,
nporekaromue B uHTepdaze. Permukanms — peaknus marpuddoro cuHre3a [IHK. Ctpoenue
XpOMOCOM. XPOMOCOMHBI HAa0Op — KapHOTHUIl. J[UTUIOMIHBIA M TaIUIOMIHBIA XPOMOCOMHBIC
HaOopbl. Xpomatuasl. LluTtonoruueckue OCHOBBI Pa3MHOXKEHHS W MHIUBUIYaIbHOTO PAa3BUTHS
OpraHU3MOB.

Henenne kierku — muto3. Cragum murosa. Ilpoueccsl, mpoucxondiiue Ha pa3HbIX
CTagusaX MUTO3a. Brojornueckuii CMBICI MATO3A.

[IporpamMmmupyemas rubenb KJIETKH — allonTo3.

@opMbl pa3MHOKEHHS OpPraHM3MOB: Oecrojioe H 1oioBoe. Buasl  Gecronoro
Pa3MHOXKEHUS: JIeJICHHE HaJBOE, MOYKOBAaHHE OIHO- U MHOTOKJIETOYHBIX, CIIOPOOOpa3oBaHUE,
BEreTaTUBHOE pa3MHOKeHUe. VCKycCTBEHHOE KIIOHMPOBAaHUE OPraHU3MOB, €0 3HAUEHUE JUIS
CEJIEKLIUH.

[TosnoBoe pa3MHOXKEHUE, €TO OTIIMYUS OT OECIOIOrO.

Meito3. Cranuu Mmeiiosa. IIporeccel, mpoucxoasmue Ha craausx Meiosa. [loBenenue
XpoMocoM B Mero3e. Kpoccunrosep. bruonornyeckuii CMbICI M 3HaYEHUE MENO03a.

I'amerorenes — nporecc 00pa3oBaHus MOJIOBBIX KJIETOK Y KUBOTHBIX. [10JI0BBIE Kene3bl:
CEeMEHHUKU M suyHHKH. OOpa3oBaHHE M Pa3BUTHE MOJOBBIX KJIETOK — raMeT (CIepMaTO30u,
AilleKIIeTKa) — crepmatoreHe3 U oBoreHe3. (OCOOCHHOCTH CTPOCHHS SHIEKICTOK U
cnepmaro3onioB. Omnonorsopenue. [laprenorenes.

WupuBuayanbHOe pa3BuUTHE (OHTOreHe3). DOMOpHOHAIBHOE pa3BUTHE (IMOpPHOTrEHE3).
Otanbl 3MOPHOHAIBHOIO Pa3BUTHUS Y IMO3BOHOYHBIX JKUBOTHBIX: JpOOJIEHHE, TacTpyssius,
opranoreses. IloctamMOproHanbHOE pa3BUTHE. THIBI MOCTAIMOPHOHAIBHOTO Pa3BUTH: MPAMOE,
HenpsiMoe (JIM4uHO4YHOE). BiusHue cpenpl Ha pa3BUTHE OPraHU3MOB, (DAKTOPHI, CHOCOOHBIE
BBI3bIBaTh BPOXKJIEHHBIE YPOJICTBA.

Poct u pa3zButue pacrenuii. OHTOreHe3 [[BETKOBOTO PACTEHMsI: CTPOCHHUE CEMEHU, CTa U1
pa3BUTHS.

JdemoHcTpaumnu:

TaGnuue! u cxemsl: «@OpMbI pa3MHOKEHHsI OPraHU3MOBY, «/[BOiHOE OIII0A0TBOpPEHHE Y
LBETKOBBIX pacTeHu», «BereraTuBHOE pa3MHOXEHUE pPAacTeHU», «JleleHne KIeTKu
Oaktepuit», «CTpoeHue MOJIOBBIX KJIETOK», «CTpoeHHe XpOMOCOMBI», «KIeTOUHBIM UKD,
«Permmukanus [JHK», «Murtos», «Menos», «lIpsmoe u Henpsimoe pa3Buthe», «I'ameTorenes y
MJIEKONIUTAOIINX U YeNI0BEKa», «OCHOBHBIE CTaJUN OHTOTEHE3AY.

O6opynoBaHue: MHUKPOCKON, MHUKpomnpernaparbl «CrepMaTo30U bl MIIEKOMUTAIOIIETOY,
«Siueknerka miekonurtaroniero», «KapuoknHe3 B KIETKax KOpelIKa JIyKa», MarHUTHas
Moaenb-anmukamnus «Jlenenue knetkn», monens JIHK, Mmoaens MmetadazHoit XpoMOCOMBL.

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

JlabopaTtopHas padota Ne 4. «HabmroieHre MuTO3a B KJIETKaX KOHYMKA KOPEIIKa JIyKa Ha
TOTOBBIX MUKPOMpENapaTax» 1eMOHCTPALIMOHHO.

JlabopatopHass pabora Ne 5. «M3yueHue CTPOCHHS TOJOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenaparax» AeMOHCTPALIMOHHO..

Tema 6. HacsiencTBeHHOCTD M H3MEHYMBOCTH OPraHU3MOB.

IIpenmer u 3agmaunm reHetuku. Mcropus pa3BuTus TeHETUKH. Ponb nuTosornn u
HMOPHOJIOTHN B CTAHOBJICHUU T€HETHKHU. BKi1a pOCCUICKUX U 3apyOeKHBIX YUEHBIX B pa3BUTHE



reHeTUKU. MeToabl TeHeTHKH (TMOpUAONIOTMYEeCKUH, LUTOIEHETUYECKUH, MOJEKYISIpHO-
reHeTuuyeckuii). OCHOBHbIE TEHETUUECKUE MTOHATHS. ['eHeTnUecKasi CMUMBOJIMKA, UCIIONIb3yeMas B
CXEMax CKpEIIMBaHUM.

3aKOHOMEPHOCTH  HACJIEJO0BaHUS IPU3HAKOB, YyCTaHOBIEHHble [I. MeHnenem.
MoHorubpunHoe ckpenypanue. 3aKoH eAMHO000pa3us ruOpu10B nepBoro noxosnexus. Ilpasuio
JOMMHHUPOBaHMsI. 3aKOH paclleIuIeHHs Ipu3HakoB. ['mmore3a yucroTel ramer. llomHoe u
HEIOJIHOE JOMHUHHUPOBAHHUE.

JurnbpuHoe CKpellMBaHHWE. 3aKOH HE3aBUCHUMOIO  HACJIEIOBAaHUS  IPU3HAKOB.
[luToreHeTnyeckue OCHOBBI JUTMOPUIHOIO CKpEUIMBAHUA. AHAIU3UPYIOILEe CKPELIMBAaHUE.
Vcnonb30BaHue aHAIM3UPYIOLIETO CKPEIMBAHU U1l ONPEIETICHNs T€HOTUIIA OCOOH.

CueruieHHoe HacienoBaHue npuszHakoB. Pabora T. Moprana 1o cuemieHHOMY
HacJIEJOBaHMIO reHoB. Hapyimenue cuenneHus reHoB B pe3ynbTaTe KpOCCHHIOBEpa.

XpOMOCOMHasl TEOpUsl HACJIEICTBEHHOCTHU. | eHETHUECKHUE KapThl.

I'enernka nosa. XpoMOCOMHOE OINpEAEIEHUE M0Ia. AyTOCOMBI U ITOJIOBBIE XPOMOCOMBI.
['omorameTHble M TeTeporamMeTHble OpraHu3Mmbl. HacienoBaHue NPU3HAKOB, CLEIUIEHHBIX C
IIOJIOM.

N3menuuBocTb. Buapl M3MEHUYMBOCTU: HEHACIEICTBEHHAass W HacleACTBEHHas. Poib
cpeibl B HEHACHEICTBEHHOM  M3MEHYMBOCTH.  XapaKTepUCTHKA  MOJU(PHUKAIIMOHHON
W3MEHYMBOCTU. BapuauuoHHBI psii ¥ BapualumoHHas KpuBas. Hopma peakuuu npusHakxa.
KonuuecTBeHHBIE M KayeCTBEHHbIE IIPU3HAKM M UX Hopma peakuuu. CBoicTBa
MOIM(PUKAITIOHHON U3MEHUNBOCTH.

HacnencrBenHast, UM reHOTUIIMYECKas, U3MEHUYUBOCTh. KOMOMHATHBHAS N3MEHUUBOCTb.
Meiio3 © 1oNOBOM mpouecc — OCHOBA KOMOMHATMBHOW M3MEHUMBOCTH. MyTallMOHHas
u3MeHunBocTh. Krnaccugukanus Mmyranuii: reHHble, XpOMOCOMHBIE, I'eHOMHble. Yactora u
NPUYHHBI MyTanuid. MyTtareHHble (akTOpbl. 3aKOH TOMOJIOTHYECKHX PSIIOB B HACIIEICTBEHHOM
usMenunsocty H. . BaBuiosa.

BHesiepHast Haca€1CTBEHHOCTh U H3MEHYUBOCTb.

I'eneruka uenoseka. Kapuotun denoBeka. OCHOBHbIE METOJbl T€HETHKU 4YEJIOBEKA:
F€HEATOTHYECKUN, OJIM3HEIOBBIM, IUTOTCHETUYECKHH, OWOXMMHYECKUH, MOJEKYISIPHO-
reHeTuueckuii. COBpEMEHHOE ONpPENEICHUE TIEHOTUIIA: IIOJHOIT€HOMHOE CEKBEHUPOBAHUE,
TEHOTHUIUpPOBaHUE, B TOM uyucie ¢ nomotbio [I[P-ananmuza. HacnencrBeHHsie 3aboeBaHMs
4eJoBeKa: TeHHble O0oJie3HH, OOJe3HM C  HACJIEACTBEHHOW MpPepacroiokKeHHOCTHIO,
XpoMocoMHbIe ©Oone3Hu. ComaTuueckue M TeHepaTHBHble MyTaluu. CTBOJOBBIE KIIETKU.
[TpuHIMIBI 370pOBOrO 00pa3a *KHU3HH, JUATHOCTHKH, MPO(UIAKTUKY U JIEUYCHHUS] TeHEeTUYECKUX
Oone3Hel. MeauKO-TeHeTHUECKOe KOHCYJIbTUPOBAHHUE. 3HAUEHHE MEAMIIMHCKONW TE€HETHUKU B
NPEJOTBPALICHUN U JICYEHUHN TeHETHYECKUX 3a00JIeBaHUN YeI0BeKa.

JdemoHcTpaumnu:

IToptpetst: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepukon, H. B. Tumodees-
Pecosckmii, H. 1. BaBuios.

Tabnuuel u cxembl: «MOHOTHOPUIHOE CKpPEIMBAHUE U €r0 IIUTOreHeTHYEeCKass OCHOBAY,
«3aKkoH paclIelJIeHUs] M €ro IMTOreHETHYeCcKass OCHOBa», <«3aKOH YHCTOThI TrameT»,
«durnbpunHoe ckpeumBanue», «LluTorornueckue OCHOBBI JUTHOPUIHOTO CKpEIIMBAHUS,
«Meiio3», «B3auMozaeicTBrIe auIebHBIX TE€HOBY, «l €HeTUYeCKUe KapThl PACTEHNUH, KUBOTHBIX
U 4eloBeKay, «l'eHeTuka mojay», «3aKOHOMEPHOCTH HACJIENOBAaHUS, CLEIUIEHHOIO C IOJIOMY,
«KapuoTunsl uyenoBeka M IKUBOTHBIX», «Buael wusmMeHuHBOCTHY», «MoaudukanroHHas
U3MEHYMBOCThY», «HacnenoBanue pesyc-akropa», «l'eHeTHka rpymnn KpoBu», «MyTalnoHHAs
U3MEHYUBOCTbHY.

Ob6opynoBanue: Mojenu-anIuuKanuun «MoHoruOpuaHoe ckpemuBanue», «Hemomnnoe
JOMHHHUpOBaHHE», «/lurubpuanoe ckpemuBanue», «llepekpé€cT XpomMocom», MHKPOCKON U
MUKponpenapat «Jpo3oduna» (Hopma, MmyTauuu (GOpMbl KPbIIBEB U OKpPAcKH Tena), repdapuii
«I"opox moceBHOW».



JlaGoparopHble U NpaKkTHYecKue padoThbl:

JIaGoparopnas padora Ne 6. «/3yueHue pe3yabTaTOB MOHOTHOPUIHOTO M TUTHOPUHOTO
CKpEIIUBAaHUS Y IPO30(UIIBI HA TOTOBBIX MUKpPOIPENapaTax». JeMOHCTPALIHOHHO.

JlaboparopHast pabota Ne 7. «M3ydeHne MoaupUKAIMOHHOW U3MEHUYNBOCTH, IOCTPOCHHE
BAPUALIMOHHOTO Psiia U BAPUALIMOHHON KPUBOW».

JlaGopatopnass pabora Ne 8. «AHanmu3 MyTanuii y Jpo30QMiIbl Ha TOTOBBIX
MUKpOIIpenaparax». I1eMOHCTPAMOHHO.

IIpakTuueckas padora Ne 1. «CocraBiieHue 1 aHaJIu3 POJAOCIOBHBIX YEJIOBEKAY.

Tema 7. Cesiexuiusi opranuzmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenexkuus Kak HayKa v IpoIecc. 3apoKICHUE CeeKIUH U JoMectukanus. Yuenue H. U.
BaBmiioBa 0 I[EHTpax NPOUCXOXKIEHUS M MHOT000pas3wsi KYIbTYPHBIX pacTeHuid. LleHTpsl
MIPOUCXO0K/ICHHS IOMAlTHUX )KUBOTHBIX. COpT, NOPOJIa, LITAMM.

CoBpeMeHHBIE METOJIbI CeNIeKIIMH. MacCOBBIM ¥ WHAUBHIYAIbHBI OTOOPBI B CEICKITUU
pacTeHuid u >kuBOTHBIX. OlleHKa 3KcTephepa. bIN3KOPOACTBEHHOE CKpEIlMBaHUE — HHOPHUIMHT.
Uucras nuaus. CkpemmBaHWe YWCTBIX JMHWNA. [erepo3uwc, wnum TUOpHIHAs CHIIA.
Hepoacreennoe ckpemuBanue — aytopuaunr. OtnanéHHas ruOpuauzanuss U e€ yCHexu.
N cKkyCCTBEHHBI MyTareHe3 W IOJIYyYECHHE MOJUILIOUI0B. J{OCTHIKEHHUS CEJIEKUHMH PACTEHHI,
JKUBOTHBIX U MUKPOOPTaHU3MOB.

buorexnonoruss kak oOTpacib MPOU3BOJCTBA. ['e€HHAs WMHXKEHEpHUA. OTambl CO3JaHHS
pexombunantHot JIHK wu Tpancrenneix opranumsmoB. Kiierounas wumxenepusi. Kietounsie
KyJIbTypbl. MUKPOKJIOHAJIbHOE pa3MHOXKEHHE pacTeHui. KiioHupoBaHue BBICOKOMPOIYKTUBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPraHW3MOB. OKOJOTHYECKHEe M JTUdeckue mnpodiemsl. MO —
F€HETUYECKU MOAN(PUIIUPOBAHHBIC OPTAHU3MBI.

JlemoHcTpauu:

IToptpetsr: H. U. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. @. I1BaHoB.

Tabmuipel 1 cxembl: kapta «LleHTpBI MPOUCXOXKACHHUS M MHOT000pazus KyJbTYpPHBIX
pacrenuii», «Ilopoabl TOMANIHUX KUBOTHBIX», «CopTa KyJbTYPHBIX pacTeHui», «OtnanéHHas
rubpuanzamus», «Paborer akamemmka M. @. HBanoBay, «llomumionaus», «OOBEKTHI
ouorexHonorun», «Kierounsie KynbTyphl U KJIOHHpOBaHUE», «KOHCTpyumpoBaHHE U MEPEHOC
TE€HOB, XPOMOCOM).

OO6opynoBanue: MyJSDKA TIJI0JI0B M KOPHEIUIONOB AUKUX (OPM M KYJIBTYPHBIX COPTOB
pactenuii, repoapuit «CenbCKOX035IIICTBEHHBIE PACTECHUS.

JlaGopaTopHble U IPaKTHYeCKUE PadoThI:

Okckypcusi(BuptyanbHas) «OCHOBHBIE METOIBI U JOCTH)KCHHS CENEKIMH PACTeHHUH U
JKUBOTHBIX (Ha CEJICKIIMOHHYIO CTaHIIUIO, TUIEMEHHYIO (hepMy, COPTOUCTIBITATENIbHBINA Y4acTOK, B
TEIUTMYHOE X03SHCTBO, TA0OPaTOPHUIO arpOYHUBEPCUTETA WIIH HAYUYHOTO LIEHTPA)».

11 KJIACC

Tema 1. IBosTOLIUOHHAS OMOJIOTHS.

[IpeanochIki BO3HUKHOBEHHUS SBOJIOIMOHHON TEOPHH. DBOJIIOIMOHHAS TEOpHUS U €€
MeCTO B OMOJIOTHU. BiusiHIE YBOIOIIMOHHON TEOPUU Ha pa3BUTHE OMOJIOTHH U JPYTUX HAYK.

CunerenbcTBa HBoOLMU. [laneoHTONOrHUECKHE: MOCIEA0BATEIbHOCTh MOSIBICHUS
BUJIOB B MaJICOHTOJIOTUYECKON JIETONHMCH, Tepexoanble ¢popMbl. buoreorpadudeckue: cxoacTBo
U paznuume GayH u Gpiop MaTEPUKOB U OCTPOBOB.

DOMOpHONIOTHYECKHEe: CXOACTBA M Pa3inuvs dMOPHOHOB Pa3HBIX BHUJIOB MO3BOHOYHBIX.
CpaBHHUTEIBPHO-aHATOMUYECKHE: TOMOJIOTUYHBIE, aHAJIOTUYHBIE, PYJAUMEHTApHBIE OpraHbl,
aTaBU3MbI. MOJEKYyIIpHO-OMOXUMHUYECKHE: CXOJCTBO MEXaHM3MOB HACIEACTBEHHOCTH U
OCHOBHBIX METab0IMUYECKUX ITyTeH y BCEX OpraHU3MOB.

OpomononHast Teopust Y. JlapBuna. Ilpennochuiki BO3HUKHOBEHHUSI JapBUHU3MA.
JBwkymme Cuiabl DBOMIONMKA BUAOB 1o JlapBuHY (M30BITOYHOE pPa3MHOXKEHUE TpHU
OTPAaHMYEHHOCTH PECYpCOB, HEONpeNeNEéHHas W3MEHYMBOCTh, OOopb0a 3a CyllecTBOBaHUE,
€CTECTBEHHBIN OTOOD).



Cunrernueckas Teopus sBoonun (CTD) u e€ 0oCHOBHBIE MOJIOKECHHS.

MukposBontonud. [Tonmynsius Kkak eIMHALIA BUAA U SBOJIOLNH.

JIBrokymue cuiibl ((pakTopbl) BOJIONMK BUIOB B MpHpoAe. MyTallmOHHBIA MPOIECC U
KOMOWHATHBHAsT HM3MEHUYMBOCTh. [lomynsiuonHble BONHBI W Jpeld reHoB. M3omsamus u
MUTpaIusl.

EcrecTBeHHbI 0TOOp — Hampapisromuil (akTop 3BoOTONUH. DOPMBI €CTECTBEHHOTO
otbopa.

[IpucnocoOIeHHOCTh ~ OPraHU3MOB  KaK  pe3yibTaT  dBoiouud.  [Ipumepsl
MPUCTIOCOOICHUM Y OpraHu3MoB. ApoMop(hO3bl U U0 JANTALIUH.

Bun u Bugoob6pazoBanue. Kpurepuum Buma. OcHoBHbIe (OpMBI BUA000pa30BaHUS:
reorpapuueckoe, IKOJIOrHIECKOE.

Maxkposomonusi. @opMbl 3BONIONUH: (HIeTHYECKas, TUBEPreHTHAas, KOHBEpreHTHas,
napaiensHas. HeoGpatumMocTs 3BoONNH.

[Ipoucxoxaenne  OT  HECHEIHAIM3UPOBAHHBIX  mpenkoB.  I[Iporpeccupyromias
crnenuanan3anus. AI[aHTI/IBHaSI pagruanus.
JdemoHcTpauuu:

[oprpersr: K. Jlunneit, XK. b. Jlamapk, Y. Hapsun, B. O. Kosanesckuii, K. M. bap, O.
I'exkenb, @. Mromnep, A. H. CeBepuos.

Tabmuipr u  cxembl: «Pa3BuTHe opraHMdeckoro wmupa Ha 3emiie», «3apoJblllu
MO3BOHOYHBIX JKUBOTHBIX», «ApxeonTepukc», «DopMbl OOprOBI 32 CyIIECTBOBaHHEY,
«EcrecTBeHHblli  0TOOp», «MHOrooOpasue copToB pacTteHuii»y, «MHOroodpasme Mmopos
JKUBOTHBIX), «[Tonmynsumy, «MyTauuoHHas U3MEHYUBOCTBY, «ApoMop(o3bI»,
«Mmunoanantanun», «OO0mas aereHepanus», «JBwkymue cuibsl sBomonun», «Kapra-cxema
mapuipyra nyremectBus Y. Jlapeuna», «boprba 3a cymectBoBanue», «lIpucrnocoOnieHHOCTD
opranu3mMoBy, «I'eorpaduueckoe Bu1000pazoBaHue», «IKOJIOTUYECKOE BUI000pA30BAHUEY.

O6opynoBaHue: KOJIEKINUS HACEKOMBIX C Pa3IMYHBIMU TUTIAMU OKPACKH, HaOOp IJI0JI0B
U cemsH, Koyuiekuusi «[IpuMepsl 3alUTHBIX MPHCIIOCOONCHHUNA Y JKUBOTHBIX», MOMICIH
«OCHOBHBIE HaNpaBIICHUS DSBOJIOLUUY», 00bEMHAass Monenb «CTpoeHue TroJIOBHOTO MO3ra
[I03BOHOYHBIX».

buoreorpaguyeckas kapra mupa, KojuleKuus «DOpMBI COXPAaHHOCTH HCKOMAEMBIX
JKUBOTHBIX U pacTeHHil», Moaensb anmukanus «llepekpéct xpomMocomy, BIaKHbIE IpenapaThl
«Pa3Butne Hacekomoro», «Pa3BuTHe JATYIIKKM», MuUKporpenapar «/lpo3zoduna» (HopwMma,
MyTaluuu (GOpMbI KPbUILEB U OKPACKH TEJA).

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

JlabopaTtopHas padota Ne 1. «CpaBHEeHHE BUIOB 110 MOP(POIOTUUECKOMY KPUTEPHUIOY.

JlaGoparopHast pabora Ne 2. «OmnucaHue MPHUCIIOCOOJEHHOCTH OpraHu3Ma u eé
OTHOCHUTEIIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHE H pa3BUTHE *KM3HU HA 3emJie.

JloHayuHbIe MIpECTaBICHHS O 3apOXKIE€HUU KU3HU. HaydHble runoTe3sl BO3HUKHOBEHUS
KHU3HU Ha 3emiie: a0MOreHe3 W MaHchepMus. XUMHYecKas 3BOJIONUS. AOMOTeHHBIH CHHTE3
OpraHMYECKHUX  BEIIECTB M3  HEOPraHWYEeCKHX. OKCIEPUMEHTAIBbHOE  MOJITBEPXKJIECHUE
XUMHUYECKON dBoMIOIMKU. HauanpHble Tansl Ouonoruyeckoit sBomtonuu. ['unoreza PHK-mupa.
®opmupoBaHue MEMOpPAHHBIX CTPYKTYpP M BOSHHUKHOBEHHE NMPOTOKJIETKH. [lepBble KIIETKH U UX
3BOJIIOLINS. POPMUPOBAHNE OCHOBHBIX TPYIII )KUBBIX OPTaHU3MOB.

PasButne xu3Hu Ha 3emse mo 3pam u nepuogaM. Kartapxeil. Apxeiickas u
npoTtepo3oiickas dpel. llameo3oiickas spa u e€ mepuoabl: KeMOpPUICKHHA, OpIOBUKCKHUH,
CUJIypUHCKHUH, IEBOHCKUI, KAMEHHOYT OJIbHBIN, TIEPMCKHI.

Me3so30iickas 3pa U €€ Iepruoabl: TPUACOBBIN, FOPCKUM, MEJIOBOM.

KaiiHo3zoiickas 3pa u €€ nepuoibl: MajeOreHOBbI, HEOT€HOBbBIN, AaHTPOITOT€HOBBIM.

XapakTepucTUKa KIMMaTa U IeoJIOTHYECKUX IMpoueccoB. OCHOBHBIE ATambl IBOJIIOLMH
pacTUTEIBHOTO W >KMBOTHOTO MHpa. ApoMopdo3bl y pacTeHuil U KUBOTHBIX. [losiBieHue,
pacuBET U BBIMUPAHUE TPYIII KUBBIX OPIraHU3MOB.



Cucrema OpraHM4ecKoro Mupa Kak OTpa)keHue 3BOTOLMH. OCHOBHBIE CUCTEMAaTUYECKHE
TPYIIIIbI OPraHU3MOB.

DOBOJIIOLMS  YeJoBeKa. AHTpPONOJIOTMsS Kak Hayka. Pa3BuThe mnpenctaBieHU o
MIPOUCXOKICHUH YesloBeKa. MeTo bl u3ydeHus: antpornorene3a. Cxo/IcTBa M pa3Inydus YeJioBeKa
1 KUBOTHBIX. CHCTEMAaTUYECKOE MTOJIOKEHUE YETIOBEKA.

JBwkymme cuibl  (pakTophl) aHTpomoreHe3a. HacnencTBeHHas W3MEHYMBOCTh U
ecTecTBeHHbIN 0TOOpP. OOLIEeCTBEHHBIN 00pa3 )KU3HU, U3TOTOBJICHUE OPYIUl TpYZAa, MBILIUICHUE,
peub.

OCHOBHBIE CTaJAWM U BETBH 3BOJIIOIUU YEJIOBEKA: aBCTPAIONUTEKH, YEIOBEK yMEJbIid,
UYenoBek npsmoxondmuii, YenoBek Heanaepraabckuid, YenoBek pasymubiii. Haxonku
HCKOTMIAeMbIX OCTATKOB, BPEMsI CYIIECTBOBAHUS, 00JACTh pacIpOCTpaHEHUS, 00BEM TOJIOBHOTO
Mo3ra, 00pa3 >KM3HH, OPYAHSL.

UYenoeueckue packl. OCHOBHBIE OOJIBIIIME PAChl: €BpPOINECOUIHAs (€Bpa3uiicKas), HErpo-
aBcTpajoujHas  (PKBaTOpHAlbHAs), MOHTOJOUJHAS  (a3MaTCKO-aMepukaHckas). YepTsl
MPHUCIIOCOOJICHHOCTH TPEICTAaBUTENICH YEIOBEYECKMX pac K YCIOBUSM CYIIECTBOBaHUS.
EnuncTBOo uenoBeueckux pac. Kpuruka pacusma.

JdemoHcTpaumu:

[optpetsr: @. Penn, JI. Ilactep, A. . Onapusn, C. Muinep, I'. FOpu, Y. JlapBuH.

Tabnuupl u cxembl: «Bo3HuknoBenne ComHEUHON cUCTeMbl», «Pa3BUTHE OpraHUYECKOro
mupay», «PactutenbHas kietka», <«OKuBoTHas kierka», «lIpokapumoTuueckas KIETKa»,
«CoBpeMeHHas cucTeMa OpraHU4YecKoro Mupay, «CpaBHEHHE aHATOMUYECKUX YEPT CTPOCHUS
YeloBeKa U YeIOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MAJICOHTOJOTHYECKHX HAaXOJO0K
MPEJKOB COBPEMEHHOIO 4YeNOBeKay», «JlpeBHeimme moam», «JpeBHue moan», «llepBbie
COBPEMEHHBIE JIIOIN», «HUelloBeuecKne pach».

Ob6opynoBanne: Mymspku  «lIpoucxoxxaenue denoBeka» (OIOCTBI  aBCTPaAIONUTEKA,
MUTEKAaHTPOIa, HeaHAepTallblla, KPOMAaHBOHIIA), CICTKU WM M300paKeHUs KaMEHHBIX OPYAHii
MEPBOOBITHOTO YelOBeKa (KaMHHU-YOIIEPhI, pyOniIa, ckpedia), TeoXpoHOJIOrnIecKasi TadJunIa,
KoJuieKIus «@OpMbI COXPaHHOCTH UCKOMAEMbIX )KUBOTHBIX U PACTCHHI.

JlaGopaTopHble U NPaKTHYEeCKHE PadOThI:

JlaboparopHast pabotaNe 1. «M3yueHne UCKOMAEMBIX OCTATKOB PACTEHUN M KUBOTHBIX B
KOJUTCKITUSX ).

Tema 3. OpranusmMsl 1 OKpYyKalIIas cpeaa.

DKoJIOTHSl KaK HaykKa. 3aJadyd W pa3liefbl dKOJOTHH. METOIbl JKOJIOTHYECKUX
UCCIIE0BAHUI. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenst  oOuTaHuMs  OpPraHU3MOB:  BOJIHAs, HA3€MHO-BO3NYIIHAs,  IOYBEHHas,
BHYTPHOpPraHU3MEHHAsI.

Oxonornueckue (axropel. Knaccudukanus sxonmorudeckux (paxTopoB: abMOTHUYECKHE,
OMOTHYECKUE U aHTPOINOreHHbIe. J[elicTBHE IKOIOTUYECKUX (PAKTOPOB HA OPTaHU3MBI.

AOuoTtndeckne  (akTOphl: CBET, TeMIeparypa, BIaXHOCTh. doronepuoausm.
[TpucnocoOneHust OpraHu3MoB K AeHCTBHIO a0MOTHYECKUX akTOpoB. bronornveckre puTMbl.

buotnueckne daxkTopel. Bumbl OMOTHYECKHMX  B3aUMOJCUCTBUI: KOHKYpPEHIIHS,
XUIIHAYECTBO, CUMOMO3 1 ero ¢opmel. [lapazutusM, koomepaius, MyTyalin3M, KOMMEHCATN3M
(KBapTUpPAHCTBO, HaxJeOHWYECTBO). AMeHcalu3M, HelTpanusM. 3HaueHHe OUOTUYECKUX
B3aMMOJICHCTBHI JIJIsl CYIIIECTBOBAHUSI OPTAaHU3MOB B MIPUPOJIHBIX COOOIIECTBAX.

DKOJIOTHYECKUE XapaKTEePUCTUKK Tonyisiiuu. OCHOBHBIC TTOKA3aTeNN TOMYJISIUN:
YUCJIIEHHOCTh, IUIOTHOCTh, POXJIa€MOCTb, CMEPTHOCTb, NPUPOCT, MuUrpamus. JuHamuka
YUCJICHHOCTH TOMYJISAINH U €€ PETYIISIH.

JdemMoHcTpanum:

[Moptpetsr: A. I'ym6onbar, K. ®@. Pynse, O. ['ekkens.

Tabmuie! u cxemsl: kapta «lIpuponnsie 30Hb1 3emuny, «Cpeasl OOUTaHHS OPTAaHU3MOBY,
«Doronepuonuzmy, «llomymsmuny, «3aKOHOMEPHOCTH pPOCTAa YHUCICHHOCTH TOMYJISIIUN
uHpy30pun-Tyhenbkny», «llumeBsbie memm».



JlaGoparopHble U NpaKkTHYecKue padoThbl:

JlaboparopHasi pabora Ne 4. «Mopdonoruueckne 0COOCHHOCTH PACTEHHUU M3 Pa3HBIX
MeCT OOUTaHUAN.

JIaGoparopnas pabota Ne 5. «BnusHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB KOJICYCa.

[Tpaktrueckas padota Ne 1. «IToacuét MIOTHOCTH MOMYJISALMA pa3HBIX BUOB PACTCHUI.

Tema 4. CooOmiecTBa U IKOJI0rHYECKHE CHCTEMBI.

CoobmectBo  opraHuzmMoB —  OuoneHo3. CTpykTypbl  OHOLEHO3a:  BHIOBafd,
NpOCTpaHCTBEHHas, Tpoduueckas (rmumieBast). Bunsl-noMmuHanTel. CBsi3U B OHOIIEHO3E.

Okonornyeckue cuctembl (3kocucteMsl). ITonatue o0 skocucreme U OHOreoneHo3e.
OyHKIMOHANbHbIE KOMIIOHEHTbl 3KOCHUCTEMBI: IPOAYLIEHTbl, KOHCYMEHTBI, pPEIyLEHTHI.
KpyroBopot BemecTB M MOTOK 3HEPrUU B IKocucteme. Tpoduyeckue (MUIIEBBIE) yPOBHU
skocuctembl. [lumeBble nenu u cetd. OCHOBHBIE IIOKa3aTesld 3KOCUCTEMbI: Ouomacca,
OPOAYKIHS. DKOJIOTUYECKHE NHPAMHJIbL: TPOJYKIMH, YUCIEHHOCTH, Ounomaccel. CBoiicTBa
9KOCHCTEM: YCTOHUMBOCTb, CaMOperysanus, pazputue. Cykueccus.

[IpuponHble 5KOCUCTEMBI. DKOCHUCTEMBI 03€p M peK. ODKOCHUCTEMAa XBOWHOIO WIH
HIMPOKOJIMCTBEHHOT O JIeCa.

AHTpPOIIOT€HHBIE PKOCUCTEMBI. ATpPOIKOCUCTEMBI. YpOoskocucTeMbl. buosornueckoe u
XO035ICTBEHHOE 3HAUEHHE arPOIKOCUCTEM U YPOOIKOCUCTEM.

buopaznoobpasue kak Gakrop ycToWduBoCTH dKocucTeM. CoxpaHeHHe OMOJIOrHYECKOTO
pa3HooOpa3us Ha 3emiie.

VYuenue B. U. Bepnanckoro o 6moctepe. I'panunsbl, cocraB u cTpykrypa Onocheps.
Kupoe BemectBo u ero ¢yHkiuu. OcobeHHOCTH Ouocdepbl Kak TI00AaTbHOM SKOCHUCTEMBI.
JluHamugeckoe paBHOBECHE B 0OpaTHas CBsI3b B Ouocdepe.

KpyroBopotsl BemiecTB U OMOTr€OXMMHUYECKHE LMKIBI 3JIEMEHTOB (yriepoja, a3oTa).
3oHanbHOCTH OHMocdepsl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuectBo B Ouochepe 3emin. AHTPONOreHHble H3MEHEHHUs B Ouocdepe.
['mo6asibHBIEC HKOJIOTUYECKUE TTPOOITIEMBI.

CocyecTBoBaHue npupoAbl U dyenoBedecTBa. CoxpaHeHHe OHOpa3HOOOpaszus Kak
OCHOBa ycroiuMBocTH Ouocdepbl. OCHOBa pPALMOHAIBHOIO YIPaBIECHUS HPUPOJAHBIMU
pecypcamu U UX UCHOib30BaHue. JlOCTHXKEHHsI OMOIOTUH M OXpaHa IPUPOIbI.

JdemoHcTpaumu:

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

Tabmuis! u cxemsl: «[lumesslie nenu», «bruoreHo3: coctaB U cTpykTypay, «lIpupoansie
coobmiectBa», «llemn mnuTaHus», «OKoJoruueckas mnupamuaa», «buocdepa u yemoBeky,
«JKocHucTeMa IIMPOKOJUCTBEHHOTO Jeca», «IKOCHUCTeMa XBOWHOro Jjeca», «buoneHos
BOl0éMay, «ArpoueHo3», «lIpuMepHble aHTPONOTE€HHBIE BO3JEHCTBUS HA IPUPOLYY,
«BaxHelmme MCTOYHHMKHU 3arpsi3HEHMS BO3JyXa M TPYHTOBBIX BOI», «llouBa — BakHelInas
cocTaBisonas ouocheps», «PakTopsl Aerpaganuu nousy, «I[lapHuKoBbIH d3phexT», «DPakTOpbI
PaaAMOaKTUBHOIO 3arpsi3HeHUs ouocdeps», «O0mmas cTpykTypa ouocdeps», «Pacnpocrpanenue
KHU3HU B Ouocdepe», «O30HOBBIN 3KpaH Ouocheps», «KpyroBopor yriepoga B O6uochepey,
«KpyroBopot a3zora B mpupoie».

Ob6opynoBanue: Mojenb-anmiuKanust  «TunuuHsle  OMOIEHO3bI»,  repbapuii
«PacturenbHble  cooOmiecTBa», Koiekuuu — «buonenos», «Bpemurenu — BakKHEHWIIMX
CENIbCKOXO3SMCTBEHHBIX ~ KYJIBTYp», TepOapuM M KOJUIEKIMHM pacTeHUH M  HKUBOTHBIX,
MIPUHAJIeKAIME K pa3HbIM 3KOJIOTMYECKUM IpynaM ogHoro Buaa, KpacHas kaura Poccuiickoin
denepanun, N300pakeHNsI OXpaHIEMbIX BHIOB paCTEHUI U KUBOTHBIX.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 11O
BUOJIOI'MU HA BA3OBOM YPOBHE CPEJJTHEI'O OBIIEI'O OBPA30OBAHMUSA

Cormacho ®I'OC COO, ycranaBiaMBalOTCA TPeOOBAaHUS K pe3yabTaraM OCBOCHHS
00YyYaIOIIMMHUCS IPOTPaMM CPEAHEro o0IIero oopa3oBaHus: JIUYHOCTHBIM, METAIPEIMETHBIM H
MNpECAMCTHBIM.

JIMYHOCTHBIE PE3YJIBbTATBI

B cTpykType JMYHOCTHBIX DPE3YyJIbTATOB OCBOCHHs INpeaMeTa «bHOoJIOrHs» BBIIEICHBI
CIIEAYIOIIHE  COCTABJISIONIME. OCO3HAHHE OOy4YaroIUMMCA  POCCHHMCKOM  Tpa)IaHCKOH
UJCHTUYHOCTU — TOTOBHOCTH K CaMOPAa3BUTHIO, CaMOCTOSITEIBHOCTH M CaMOOIPENEICHHUIO,
HaJIMYME€ MOTHMBALMU K OOYyYeHHUIO OHWOJOrMH, IEJICHANPABICHHOE pa3BUTHE BHYTPEHHHX
yOeXIeHUH JINYHOCTH HAa OCHOBE KJIKOYEBBIX LIEHHOCTEH M MCTOPUYECKUX TPAJAULUN Pa3BUTUA
OMOJIOTUYECKOTO 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTh OOYyYaromMXcs pPYKOBOACTBOBATHCS B
CBOCH  JEATEIBHOCTH  L€HHOCTHO-CMBICIOBBIMH ~ yYCTAaHOBKAMH, IPUCYIIUMHU  CHCTEME
OMONIOrMYecKOro 00pa3oBaHMs, HAIMYME HKOJIOTHYECKOrO IPAaBOCO3HAHMS, CIIOCOOHOCTH
CTaBUTb LIEJIU U CTPOUTD )KU3HEHHBIE TUIAHBI.

JInuHOCTHBIE pe3yJbTaThl OCBOEHUS Ipeamera «bHonorus» AOCTUTalTCs B €IUHCTBE
y4eOHOIl W BOCHUTATENbHOM JESITEIbHOCTH B COOTBETCTBUM C TPAJUMIMOHHBIMU POCCUICKUMHU
COLIMOKYJIbTYPHBIMH, UCTOPUUECKUMHU U TYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMHU, IPUHATHIMHU B
oOmiecTBe MpaBWIaMH U HOPMAaMU HOBEAEHMS U CHOCOOCTBYIOT IpolieccaM CaMOIO3HAHU,
CaMOBOCIIUTaHUSI U CaMOPAa3BUTHs, Pa3BUTHsSI BHYTPEHHEW MO3MLIMM JIMYHOCTH, MAaTPUOTU3MA,
YBa)XXCHUs K 3aKOHY M IIPaBOIIOPSIKY, YEJIOBEKY TPyJda M CTApIIEMY IIOKOJEHHUIO, B3aUMHOIO
YBaXEHUsI, OEpEeKHOro  OTHOIIEHHUS K  KyJIbTYpHOMY  HAcClIE€QUI0O U  TpaJulusaM
MHOTOHAallMOHAJILHOTO Hapona Poccuiickoit @enepanuu, IPpUPOAE U OKPYKAIOIIEH Cpele.

JInuHOCTHBIE PE3yIbTaThl OCBOECHUS yueOHOTro npeaMeTa «bruosorus» A0IKHBI OTpaXkaTh
TOTOBHOCTh M CIIOCOOHOCTb OOYYaIOLIMXCS PYKOBOJCTBOBATHCS COPMUPOBAHHON BHYTpEHHEH
NO3UIMEN JMYHOCTH, CHCTEMON LIEHHOCTHBIX OpWEHTAIMi, IO3UTHUBHBIX BHYTPEHHUX
yOeXJIeHUH, COOTBETCTBYIOIIUMX TPATUIMOHHBIM IIEHHOCTSAM pPOCCHHMCKOrO  OOILEeCTBa,
pacivpeHue >KU3HEHHOI'O OIbITa M ONbITa AESITEIbHOCTH B IPOLIECCE PeaTn3allid OCHOBHBIX
HaIpPaBJICHU! BOCIIUTATENIBHOMN I€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpa:kIaHCKOro BOCIMTAHMS:

C(OPMHPOBAHHOCTh TPAXKAAHCKOM MO3MLIMU  OOydarollerocs Kak aKTUBHOIO H
OTBETCTBEHHOI'0 WIEHA POCCUIICKOr0o O0IIECTBa;

OCO3HaHME CBOMX KOHCTMTYLIMOHHBIX IpaB U O0OS3aHHOCTEH, YBa)KEHUE 3aKOHa MU
IIPABOIOPSJIKA;

TOTOBHOCTb K COBMECTHOW TBOPYECKOH JEATEIILHOCTH MPHU CO3JaHUU Y4EOHBIX MPOEKTOB,
pelieHny yueOHbIX U T03HABATEJIbHBIX 3a/1a4, BHITIOJTHEHUH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  ONpPENENATh COOCTBEHHYIO TMO3UIUIO0 110 OTHOWICHHIO K SIBICHUSIM
COBPEMEHHOM KU3HU U OOBSCHSATH €€,

YMEHUE YUUTBIBaTh B CBOMX JEHCTBHUSAX HEOOXOAUMOCTh  KOHCTPYKTHBHOTO
B3aMMOJIEHCTBUS JIIOJEH ¢ pa3HBIMU yOEXKIEHUSMHU, KYyJbTYPHBIMUA EHHOCTSAMHU U COLUAIBHBIM
MI0JIO)KEHUEM;

TOTOBHOCTh K COTPYAHMYECTBY B TPOIECCE COBMECTHOI'O BBIMIOJHEHUS YYEOHBIX,
MIO3HABATEJIbHBIX M HCCIEIOBATEIbCKUX 3aJa4, YBAaXHUTEJIBHOTO OTHOLIEHMS K MHEHHIO
OTIOHEHTOB MPH 00CYXIEHUU CIIOPHBIX BOIIPOCOB OMOJOTHYECKOT0 COJIEPIKaHUS;

TOTOBHOCTb K TyMaHUTapHON U BOJOHTEPCKON JEATENBHOCTH;

2) IaTPHOTHYECKOI0 BOCIIUTAHUSA:

c(OPMHPOBAHHOCTh POCCUHCKON TPaXKAAHCKON WIACHTUYHOCTH, NMATPUOTHU3MA, YBAKEHUS
K CBOEMY Hapojy, YyBCTBAa OTBETCTBEHHOCTH Iiepes PonnHOMN, ropmocTy 3a CBOM Kpail, CBOXO
Ponuny, cBOH A3bIK U KYJIBTYPY, IPOLIIIOE M HACTOSIIEE MHOTOHALIMOHAIBHOIO Hapoaa Poccuy;



IICHHOCTHOE OTHOIIEHHWE K TMPUPOJHOMY HACICAUIO U TMaMSITHUKaAM MPUPOIBI,
JOCTH>XKeHUsIM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJOTUSIX, TPY/E;

CIIOCOOHOCTh OIIEHWBATh BKJIAJ POCCHMCKHX YUYEHBIX B CTAHOBIICGHHE W PAa3BUTHE
OMOJIOTUY, TOHUMAaHW 3HAYCHUsI OMOJIOTUH B TIO3HAHUU 3aKOHOB TIPUPOJIBI, B )KU3HU YEIIOBEKA U
COBPEMEHHOTO O0IIECTBa;

uneiiHas  yOexXAEHHOCTh, TOTOBHOCTh K CIyXeHHIO u 3amuTe (OredecTsa,
OTBETCTBEHHOCTb 3a €T0 CYIL0Y;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAHME AYXOBHBIX IIEHHOCTEH POCCUIICKOTO HApO/Ia;

c(hOpMHUPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMS, STUUECKOTO ITOBEICHNUS,

CIOCOOHOCTH OIEHUBATh CUTYAIUIO U TIPUHUMATh OCO3HAHHBIC PEIICHHSI, OPUCHTHPYSIChH
Ha MOpaJbHO-HPABCTBEHHbIC HOPMBI U IIEHHOCTH;

OCO3HAHHWE JIMYHOTO BKJIAJIa B IOCTPOSHUE YCTOMYHUBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOIIEHUE K CBOUM POJUTENAM, CO3JaHUI0 CEMbHM Ha OCHOBE
OCO3HAHHOTO MPUHATUS IIEHHOCTEH CEMEHHOM KU3HU B COOTBETCTBUU C TPATULUSIMH HApOJOB
Poccuu;

4) 3cTeTHYEeCKOro BOCIUTAHMSI:

ACTETUYECKOE OTHOIIEHHE K MHPY, BKIIFOUasi 3CTETUKY ObITa, HAYYHOTO U TEXHUUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIECTBEHHBIX OTHOIIICHU;

IMOHUMaHNE SMOLIMOHAIBHOTO BO3JACHCTBUS dKUBOU MPUPOJILI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPDQXECHHUIO B Pa3HBIX BHUAAX HCKYCCTBA, CTPEMJICHUE MPOSBIIATH
Ka4yecTBa TBOPUYECKOM JIMYHOCTH;

5) d¢wusuyeckoro BocnuTaHus, GOPMHUPOBAHMSA  KYJBTYPbl 310POBbS U
3MOLHMOHAJIBHOIO 0JIArONOJIYYHS:

MMOHMMAHHE W Pean3aIus 3I0pOBOT0 U 0e30MmacHOro 00pa3a KU3HU (3I0pOBOC TTUTAHKE,
COOJII0ICHHE TUTHEHUYECKUX TPAaBUJI U HOPM, COATaHCHUPOBAHHBIA PEKUM 3aHATHH U OTIbIXA,
perymsipHass (uU3HUYECKas AaKTUBHOCTH), OEpPEKHOTO, OTBETCTBEHHOIO M KOMIIETEHTHOTO
OTHONICHUS K COOCTBEHHOMY (DU3MUECKOMY U IICUXUYECKOMY 3/10POBBIO;

MMOHMMAHHUE IIEHHOCTU TMPAaBWJI WHJIUBUAYAIHHOTO W KOJUICKTHBHOTO 0€30MacHOro
MOBEJCHUS B CUTYalUsX, YTPOXKAIOIIUX 3OPOBbIO U JKU3HU JIIOACH;

OCO3HAHUE TOCJECJACTBUN W HEMPUSITHS BPEIHBIX MPUBBIYEK (YMOTPEOJIEHUS aKOTOJIS,
HapKOTUKOB, KypEeHUs);

6) TPY10BOT0 BOCIIUTAHUSA:

TOTOBHOCTB K TPYAY, OCO3HAHUE IIEHHOCTH MacTepPCTBa, TPYAOTIO0HE;

TOTOBHOCTh K  aKTHBHOM  JICITCIIPHOCTA  TEXHOJOTMYECKOM W  COI[HAIbLHOM
HAIPaBIEHHOCTH, CMOCOOHOCTh WHHUIIMUPOBATH, MIAHUPOBATH U CAMOCTOATEIHHO BBHITIOIHSATH
TaKyI0 JIeITeIbHOCTB;

MHTEpeC K paznu4HbIM chepam npodeccrnoHalbHON NesSTENbHOCTH, YMEHHUE COBEPIIATh
OCO3HAHHBIN BEIOOP OyayIieit mpodeccun 1 peaaTn30BbIBaTh COOCTBEHHBIEC JKU3HEHHBIE TJIAHbI;

TOTOBHOCTh U CITOCOOHOCTh K 0Opa30BaHUIO U CaMOOOPa30BaHUIO HA MPOTSHKEHUU BCEi
JKM3HH;

7) 3K0JI0TMYE€CKOT0 BOCTIUTAHUS:

AKOJIOTUYECKH T1eJIECO00pa3HOE OTHOIICHHUE K MPUPO/IC KaK UICTOUYHUKY KU3HU Ha 3emIle,
OCHOBE €€ CYILLECTBOBAHMS;

TIOBBIIICHUE YPOBHS IKOJIOTHYECKON KYJIbTYPHI: MPUOOpPETEHHE OMBITa TIJIAHUPOBAHUS
MOCTYIKOB M OLIEHKU UX BO3MOXKHBIX MOCIEACTBUN JUIsl OKPYKaIOLIEH Cpebl;

OCO3HaHUE TJI00ABHOTO XapaKkTepa dKOJIOTHYECKUX MPOOJIeM U MyTeH NX PEIICHHS;

CIIOCOOHOCTH MCIOJIL30BaTh MPUOOpETaeMble TPU U3yYECHUHN OMOJIOTHH 3HAHUS U YMEHUS
MpU pEIIeHWH TPOOJIeM, CBSI3aHHBIX C PallMOHAIBHBIM IMPUPOIONOJIb30BAaHUEM (COOII0IEHNE
MpaBuJl MOBEICHUS B IMPHUPOJIC, HANPABICHHBIX HAa COXPAHEHUE PABHOBECHS B JKOCHCTEMaXx,
OXpaHy BUJOB, IKOCHCTEM, Orochepsl);



AKTUBHOE HENPUATUE ACHUCTBUH, MPUHOCSAIIMX BpEH OKPYKAIOIIEH MPUPOAHON cpene,
YMEHHE MPOTHO3UPOBATH HEOJIArONMPUSTHBIC YKOJIOTHUECKUE MOCIEACTBHS MPEIIPUHUMAEMBIX
JICUCTBUI U MPEIOTBPAILATH UX;

HaJU4he PAa3BUTOIO SKOJOTUYECKOIO MBIIUICHHS, 3KOJIOTHYECKON KYJIbTYphl, OIBITA
JIEATEIIbHOCTH  DKOJOTMYECKON  HANpaBJICHHOCTH, YMEHHMSI PYKOBOJCTBOBATHCA HWMH B
[03HABATEJIbHOM, KOMMYHUKATUBHOW M COLMAJIbHOW IIPAKTHUKE, TOTOBHOCTHM K YYacTHUIO B
MPAKTUYECKOM JIESITEIbHOCTH IKOJIOTMYECKOM HAMPABICHHOCTH;

8) HeHHOCTH HAYYHOI0 IO3HAHUS:

c(hOPMHUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTUSI HAayKH W OOIIECTBEHHOW TPAKTUKH, OCHOBAHHOTO Ha JWajore KyJbTyp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTa B MOJIUKYJIBTYPHOM MUDE;

COBEpUICHCTBOBAHME  SI3BIKOBOM M YMTATEIbCKOW  KYJbTYpbl KaK  CpeICTBa
B3aUMOJICUCTBUS MEXIY JIIOJIbMU U ITO3HAHUS MUPA;

MMOHUMaHHEe CrHenu(UKU OHMOJIOTHH KaK HayKH, OCO3HaHWs €€ poir B (HOPMHUPOBAHHH
paIoOHATBHOTO HAYYHOT'O MBIIUICHHUS, CO3JJaHUH [[EJIOCTHOTO MPEICTABICHUS 00 OKPYKAIOIIEeM
MHpPE Kak O ©eIWHCTBE NPHUPOABI, YEJIOBEKa U OOIIECTBA, B IIO3HAHWH MPUPOTHBIX
3aKOHOMEPHOCTEH M PEIICHUH TIPOOIIEM COXPaHEHUS IPUPOTHOTO PABHOBECHS;

yOexAEHHOCTh B 3HAUUMOCTH OMOJIOTUU JJISi COBPEMEHHOW LUBUIU3AIMU: O0ECTIeUeHUs
HOBOTO YPOBHSI Pa3BUTHS MEIUILIMHBI, CO3JAHHUE MEPCICKTHBHBIX OMOTEXHOJOTHH, CIIOCOOHBIX
peliaTh pecypcHble MpoOIeMbl Pa3BUTHS YEIOBEUECTBA, MMOMCKA MyTel BBIXOAA U3 III00AbHBIX
IKOJIOTHYECKUX TIPOOJIEM U 00CCIICUeHUS MePexo/ia K YCTONIMBOMY Pa3BUTHIO, PAIMOHATHEHOMY
MCIOJIb30BAaHUIO MTPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTD B TOJYUYCHUH OMOJIOTMUECKUX 3HAHHUM B LIEJISAX MOBBIIICHHS OOIIeH
KYJIBTYPbI, €CTECTBEHHO-HAy4YHOH TIPaMOTHOCTH, KaK COCTaBHOM 4YacTH (PYHKIHOHAIBHOMN
IpaMOTHOCTH 00y4Jarouuxcs, GopMupyeMoit pu U3y4eHUH ONOJIOTHH;

IIOHMMAaHHUE CYUIHOCTH METOJOB IO3HAHHUS, HCIOJb3yEMbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIOJIb30BaTh IOJy4yaeMble 3HAHUS ISl aHalu3a W OOBSICHEHUS SBICHUUN
OKPYKAIOIIEr0 MHUpPa M MPOUCXOISAIIMX B HEM HU3MEHEHUH, yMEHUE JeJaTb OOOCHOBAaHHBIC
3aKJTFOYCHHAS HA OCHOBE HAyYHBIX (DaKTOB W HMMCIOMIMXCS JAHHBIX C IEJBI0 TONydeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEILHO HCIOJIb30BaTh OWOJIOTHYECKHUE 3HAHUS I PEIICHUS
po0JieM B peambHBIX )KU3HEHHBIX CUTYAIIHSIX;

OCO3HaHUE IEHHOCTH HAYYHOU JESITeIbHOCTH, TOTOBHOCTh OCYIIECTBISTh MPOCKTHYIO U
MCCJIEI0BATENBCKYIO IESITENbHOCTh UHIMBUIYAIBHO U B TPYIIIIE;

TOTOBHOCTh U CIIOCOOHOCTH K HEIMPEPHIBHOMY OOpa30BaHHUIO U CaMOOOpa30BaHUIO, K
AKTUBHOMY TIOJYYEHHIO HOBBIX 3HAHUN MO OHOJOTUM B COOTBETCTBHH C >KU3HEHHBIMH
NOTPEOHOCTSMHU.

METAINIPEJMETHBIE PE3YJIbTATHI

MertanpeameTHble pe3ynbTaTbl OCBOCHMsI yueOHOro mnpenMera «buonorus» BKIIIOYAIOT:
3HaYMMble U1 (OPMHPOBAHUS MHPOBO33PEHHUS OOYYAIOIUXCA  MEXKAMCUUIUIMHAPHBIE
(MeXnpenMeTHbIE) OOIIeHAYYHbIE TTOHATHS, OTPAXKAIOIIKE [IEJIOCTHOCTh HAYYHON KapTHUHBI MUpa
U cnenuduKy METOA0B MMO3HAHMS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIECTBO, YHEPIHUs,
SBJIEHUE, TPOIECC, CHCTEMa, HAay4YHbIM (akT, MPHUHIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIeloBaHue, HAONI0/eHNe, U3MEpEeHHe, SKCIEPUMEHT M JPYrux), YHUBEpCalbHbIE
yueOHbIe JecTBUs (TT03HaBaTeIbHbIE, KOMMYHUKATUBHbBIE, PEryISTUBHBIE), 00ECIeUnBaOIINe
¢dopmupoBaHre (YHKIIMOHAIHLHONM I'PaMOTHOCTH M COLMAJbHONW KOMIIETEHIIMH OO0Y4YarolIuXcs,
CHOCOOHOCTh oOyuaromuxcst HCII0JIb30BaTh OCBOEHHbIE MEXIUCUUIUTMHAPHBIE,
MHUpPOBO33pEHUYECKHE 3HAHMS W YHHBepCaJlbHble y4deOHbIe JEHCTBHS B IIO3HABATEIBHOM U
COIIMAIbHOW MPAKTHKE.

MertamnpeaMeTHbIe pe3ysibTaThl OCBOEHHUSI MPOTrpaMMbl CPEIHEro o0Imero oOpa3oBaHUs
JOJIKHBI OTPAXKATh:



OBiageHne YHMBePCAJIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH 1€HCTBUSIMU:

1) 6a30BbIE JOrHYECKHUE AeCTBUS:

CaMOCTOSITENIbHO (DOPMYIHpPOBaTh M aKTyaJIM3UpPOBaTh MpoOJIeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

UCIOJIb30BaTh IPU OCBOCGHUU 3HAHUN MNPUEMBI JIOTHUECKOrO MBIIUICHUS (aHanmu3a,
CHHTE3a, CpaBHEHHUS, KJIACCU(PHUKAIMK, OOOOIIEHHS), PACKPbIBATh CMBICI OHOJIOTHYECKUX
MOHTUM (BBLIEIATH UX XapaKTEPHbIE MPU3HAKH, YCTAHABIUBATh CBS3U C APYTUMHU MOHITHUSIMH);

OTIPENIeNIATh LIEIH JeATeNbHOCTH, 33/JaBas IMapaMeTpbl U KPUTEPUH HX JTOCTHXKECHUS,
COOTHOCHUTD PE3yJIbTaThl AEATEILHOCTHU C MOCTABICHHBIMU LIETSMU;

UCIIOJIb30BaTh OMOJIOTMYECKUE TOHATUSA ISl OObsiCHEHHs] ()aKTOB U SIBICHUM >KUBOMN
HPUPOIBL,

CTPOUTH JIOTUYECKUE pacCyXIeHus (MHIAYKTUBHbIC, JEIyKTHBHbIC, II0 aHAJOTHUH),
BBIABJIATH 3aKOHOMCPHOCTU U IMPOTHBOPCYHA B paCCMAaTPUBACMBIX ABJICHHUAX, q)OpMYHI/IpOBaTB
BBIBOJIbI U 3aKJIFOUEHUS;

IMPUMCHATH CXEMHO-MOJCJIIBbHBIC CPCACTBA AJId MPCACTABICHUA CYIICCTBCHHBIX CBSI3CH U
OTHOUICHUH B M3y4aeMbIX OMOJOTMYECKMX OOBEKTaX, a TakKe MPOTUBOPEUYHIl pa3HOro poja,
BBIABJICHHBIX B pa3JIMYHBIX I/IH(1)OpMaIII/IOHHI)IX HCTOYHHUKAX,

pazpabarbiBaTh IUJIaH pelieHus MnpoOJemMbl C  Y4€TOM aHalu3a HMEIOLIUXCS
MaTepUalIbHBIX U HEMAaTEpUAIBLHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBBI B JESTEIbHOCTb, OLICHUBATh COOTBETCTBHE PE3YyJbTATOB LENSIM,
OLCHUBATb PUCKHU HOCHGILCTBI/Iﬁ JACATCIIBHOCTH,

KOOPJIUHUPOBATh U BBHINOJHATH PAOOTy B YCIOBUAX pPEabHOTO, BUPTYaJIbHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BUBaTh KPEaTUBHOE MBIILICHUE MPU PELICHUH KU3HEHHBIX TPOOIIEM.

2) 6a30BbIe HCCIET0BATENbLCKHE IEHCTBHS:

BJIa/IETh HaBBIKAMH Y4€OHO-MCCIIEI0BATEIbCKONW U MPOESKTHON eATeIbHOCTH, HaBBIKAMU
paspeuieHus mpooieM, cnocoOOHOCTBIO U TOTOBHOCTBIO K CaMOCTOSITEIbHOMY MOUCKY METOIOB
pellIeHus MPaKTUYECKHX 3a/a4, IPUMEHEHHUIO Pa3IMYHbIX METOJIOB IMO3HAHUS;

HCIIOJIB30BATh PA3JIMYHBIC BHUABI ACATCIIBHOCTH II0 IMOJIYYCHHMIO HOBOI'O 3HAHHA, €TI0
UHTEpIpeTalnu, NpeoOpa3oBaHUI0 U MPUMEHEHHMIO B YYEOHBIX CUTYalMsX, B TOM 4HUCIIEe IpU
CcO31aHuNn y‘I€6HI:vIX " COLMAJIBHBIX ITPOCKTOB,

(GbopMHpOBaTh HAYUHBIH TUI MBIIIJICHUS, BIaJIeTh HAYYHOH TEPMHUHOJIOTHEH, KITIOUEBBIMU
INOHATUAMHU U MECTOJJaMHU,

CTaBUTh U (POpPMYyTUpPOBaTh COOCTBEHHBIE 3aJlaud B 00pa30BaTEIbHON JAEATENBHOCTH U
JKU3HCHHBIX CUTYalUsIX;

BBISIBIISATh TPUYMHHO-CIIEACTBEHHBIE CBSI3W M AaKTyaJlM3UpOBaTh 3ajady, BBIABUIaTh
TUIIOTE3y €€ pELICHHs, HaXOAUThb apryMEHThl U1 JIOKA3aTEIbCTBA CBOUX YTBEP)KICHUH,
3aJaBaTh apaMeTpbl U KPUTEPUHN PEIICHUS;

AHAJIIM3UPOBATHL TIIOJYYCHHBIC B XOJAC PCHICHUA 3adadyu pPE3YJbTaThbl, KPHUTHYCCKHU
OLIEHUBATh UX JJOCTOBEPHOCTH, IPOrHO3UPOBATh U3MEHEHHE B HOBBIX YCIOBUSX;

AaBaTb OLICHKY HOBBIM CUTYyallUsIM, OLICHUBATb HpI/IO6peTéHHBII\/'I OIIBIT,

OCYILECTBIATH IleJICHANpPaBIEHHBIA MOUCK NEPEHOCca CPEJCTB M CIOCOOOB JIeHCTBUA B
poeCCHOHABHYIO CPENY;

yMETh MEPEeHOCUTh 3HAHUS B I[IO3HABATENbHYI0 M  MPAKTHYECKYI0  0O0JIacTH
KUBHEACATCIIBHOCTH,

YMETh HHTEIPUPOBATh 3HAHUS U3 Pa3HBIX NMPEIMETHBIX 001acTeil;

BBIJIBUI'aTb HOBBIC HJCH, NpCjiaraTb OPUTHMHAJIBHBIC IMOAXOJAbl W PCHICHUA, CTABHUTH
npoOJIeMbl U 33]a4u, JIOMyCKaloIue ajJbTepHATUBHBIEC PELICHHUS.

3) padora ¢ ungopmanmei:

OPHEHTUPOBATHCS B PA3IMYHBIX MCTOYHHMKAX MH(pOpMaIu (Tekcre yuyeOHOro mocolus,
HayYHO-TIOMYJISIPHOM JINTEpaType, OMOJIOTMYECKUX CIIOBAPSAX M CIIPABOYHUKAX, KOMITBIOTEPHBIX
0a3ax naHHBIX, B VIHTepHeTe), aHATU3UPOBaTh HH(POPMALMIO Pa3IWYHBIX BHJIOB M (opM
MNpeaACTaBJICHUA, KDUTUYCCKU OLICHUBATDH eé AOCTOBEPHOCTDb U HEIIPOTHUBOPCUNBOCTD,



(GbopMynIMpOBaTh 3alpochl M NPUMEHSTH pa3IMYHBIE METOABI IPHU IMOUCKE U OTOOpe
O6uonornyeckoit nHGopMaIy, He0OXOIUMOH /7S BHITIOJTHEHUS YIEOHBIX 3a/1a4;

IpUOOpETaTh ONBIT HCIOJIB30BaHUS MHPOPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOIHH,
COBEPLIEHCTBOBATDH KYJIbTYPY aKTUBHOT'O MCIOJIb30BaHUS PA3INYHbIX IOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BBIOMpPATh ONTHUMAJIbHYKO (OpPMY MNpEACTaBICHUS OHOIOTHYECKON
uHpopManuu (CXxembl, rpaduKu, TUarpaMMBbl, TaOIHIIbI, PUCYHKH U APYToe);

UCIOJb30BaTh HAYYHBIH S3bIK B KauyecTBE CpEACTBa IpU paboTe ¢ OMOIIOrHYecKOi
uHpopMaLrell: TPUMEHITh XUMHYECKHe, (PU3NYECKHe U MaTeMaTU4eCKUe 3HAKU U CHUMBOJIBI,
dopmynbl, ab0peBHaTypy, HOMEHKJIATypy, MCIIOJIb30BaTh U IMPeoOpa3oBbIBaTh 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAIJIAIHOCTH;

BJIAJIETh HAaBbIKAMHM pPACIO3HABaHMA U 3alIUTHl MHPOpPMALUH, HWHGOPMAITMOHHON
0€3011aCHOCTH JIMYHOCTH.

OBiageHne yHHMBepPCAJIbHBIMH KOMMYHHMKATHBHBIMH A€ CTBUSIMU:

1) oomenne:

OCYIIECTBISATH KOMMYHHUKAIIMH BO BCEX c(epax KM3HH, aKTUBHO y4acTBOBATh B JHAJIOTE
WIN JIUCKYCCUU TI0 CYLIECTBY 00CYXIaeMOll TeMbl (YMEHHE 3a/laBaTh BOIPOCHI, BBICKAa3bIBAaTh
CYXKJECHHUSI OTHOCUTEJIbHO BBINOJIHEHMsI Npe/UlaraeMoi 3aJayd, Y4YUThIBaTb HHTEPECHl MU
COIVIACOBAHHOCTh MO3ULUHI IPYTUX YUaCTHUKOB JUAIora UIH JUCKYCCHH);

pacrno3HaBaThb HEBepOaJIbHbIE CpEeACTBa OOIEHUS, NOHMMATh 3HAYEHUE COLUAIBbHBIX
3HAKOB, MPEANOCHUIOK BOZHUKHOBEHUS! KOH(PIUKTHBIX CUTYalluil, YMETb CMAr4aTh KOH(DIUKTHI U
BECTH IEPErOBOPHI;

BJIAJIeTh Pa3IMYHBIMU CIIOCOOAMU OOILIEHMS] U B3aUMOJICHCTBUSA, MOHUMATh HaMEPEHUs
JOPYTUX JIOACH, MPOSIBIISATh YBAKHUTEIHHOE OTHOIICHHE K COOECEHUKY U B KOPPEKTHOH (opme
(bopMyIHpOBaTh CBOU BO3PAXKEHUS;

pa3BEPHYTO M JIOTUYHO M3JaraTh CBOIO TOYKY 3PEHHUSI C MCIIOJIb30BAHHEM S3BIKOBBIX
CPEJICTB.

2) coBMeCTHasl 1eATeJIbHOCTh:

IIOHMMAaTh U MCIIOJIB30BaTh MPEUMYIIECTBA KOMAaHAHOM U MHIUBHUYaIbHON pabOThI MpH
pemeHny OGMoIornYecKor mpo0IeMbl, 000CHOBBIBATh HEOOXOJMMOCTh MTPUMEHEHHS TPYITOBBIX
¢dbopM B3aMOAEUCTBUS NPH PeLICHUH y4eOHOM 3aauu;

BBIOMpATh TEMAaTUKY M METOJbl COBMECTHBIX JECUCTBUN C y4ETOM OOIIMX HMHTEPECOB U
BO3MO>KHOCTEH Ka)KJIOT0 4I€HA KOJUIEKTHBA,

NPUHUMATh LEJIM COBMECTHOW JESTENIbHOCTH, OpPraHU30BBIBATb W KOOPAUHUPOBATH
JEUCTBUS MO €€ IOCTHKCHUIO: COCTABJIATH IIIAH JEHCTBHUM, PACIPENENATh POJIH C Y4ETOM
MHEHUH Y4aCTHUKOB, 00CYKJaTh pe3ybTaThl COBMECTHOM pabOTHI;

OLIEHUBATh KaY€CTBO CBOETO BKJIa/la U KAXJI0TO YYaCTHHKA KOMaH bl B OOLIUIl pe3ynabTar
1o pa3zpaboTaHHBIM KPUTEPUSIM;

IIpesaraTb HOBbIE IIPOEKTHI, OLIEHUBATh MJIEU C MO3ULIHUHA HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBIATh TO3UTHUBHOE CTPATETMUYECKOE IIOBEACHHE B PA3JIMYHBIX CHUTYyalUsX,
MPOSBIISATH TBOPUYECTBO U BOOOpAKEHHE, ObITH MHUIIMATHBHBIM.

OByajgeHne yHMBEPCAJIBHBIMH PeryJsiTHBHBIMY 1eICTBUAMM:

1) camoopranu3amnus:

UCIOJIb30BaTh OMOJIOTMYECKHUE 3HAHUS IS BBIABICHUS NPOOJIEM M UX pelleHus B
’KU3HEHHBIX U YY€OHBIX CUTYaIUsX;

BBIOMPATh HA OCHOBE OMOJIOTMYECKHUX 3HAHUHN 1IeJIEBbIE U CMBICIOBBIE YCTAHOBKU B CBOUX
JIEUCTBUAX M TMOCTYNKAaX MO OTHOIICHUIO K >KMBOW MPUPOJE, CBOEMY 3JI0POBBIO U 30POBBIO
OKpYXKarOIIHX;

CaMOCTOSITENIbHO OCYIIECTBIISITh [MO3HABATENbHYIO JESTENbHOCTD, BBISBISATH NMPOOIEMBI,
CTaBUTh U (QOPMYJIUPOBAaTH COOCTBEHHBIE 3aJa4d B 0Opa30BaTEIbHOW JESITEIbHOCTH U
YKU3HEHHBIX CUTYaIUsX;

CaMOCTOSITENILHO COCTAaBJISAITh [UIAH PELIeHUs TPOOIEMbI C YUETOM UMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEITOYTEHU;



JlaBaTh OLEHKY HOBBIM CHUTYalHsM;

pacuIMpsATh paMK1 y4eOHOTO IIpeIMeTa Ha OCHOBE JIMYHBIX MPEATOYTEHHIA;

JieN1aTh OCO3HAHHBIN BBIOOD, apIyMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTD 32 PELICHUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (POPMHUPOBAHUIO M MPOSABICHUIO IIMPOKOW HPYIUIMH B Pa3HbIX
00J1acTSAX 3HaHUI, TOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTEIbHBIN U KyJIbTYpHBI YPOBEHb.

2) CaMOKOHTPOJIb:

JIaBaTh OLICHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHUBBI B JCSATEIBHOCTh, OLICHUBATH
COOTBETCTBUE PE3YNIbTATOB LEIISAM;

BJIaJIeTh HaBbIKaMM [103HABATEIbHOM peduieKCuu KaKk OCO3HAHMS COBEPILAEMbIX JCHCTBUMA
U MBICIIUTENBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHHIA, NCIIOIB30BATH MPUEMBI pedIIeKCUU
JUIs OLIEHKU CUTYalllH, BBIOOPA BEPHOT'O peILLeHMS;

YMETh OLICHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATh PELICHHUS 110 UX CHUKCHMUIO;

IIPUHUMATHh MOTHUBBI U apIYMEHTBI JPYTHUX IIPH aHAJIN3E PE3YIbTATOB ACATEIbHOCTH;

3) npuHsATHE cedsl U IPYTHUX:

IIPUHUMATD ce0s, TOHUMasi CBOM HEAOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apIyMEHTBI IPYTUX IIPU aHAIU3€ PE3YNIbTATOB IEATEIBHOCTH;

IIPU3HABAThH CBOE MPaBO U MPABO JPYTUX Ha OLIMOKHY;

pa3BUBaTh CIIOCOOHOCTh NOHUMATh MUP € MTO3ULUH JIPYrOro YejloBeKa.

HNPEIMETHBIE PE3YJBTATbBI

[IpenmerHbie pe3ynbTarhl ocBoeHus rnporpaMmMbl COO no Ouosioruu Ha 0a30BOM ypOBHE
BKJIIOYAIOT crieruduueckue s yueOHoro npeamera «buosorus» HaydHble 3HAHMS, YMEHUS U
CHocoObl JEHCTBUII 1O OCBOEGHMIO, HMHTEpPHpPETAlMUd W I[peoOpa3oBaHMIO 3HAHUM, BUIbI
JeSITEAbHOCTH 10 MOJYYEHUIO HOBOTO 3HAHMS M NPUMEHEHUIO 3HAHUN B Pa3IMUYHBIX y4eOHBIX
CUTyallUsX, a TaKKe B PEAIbHBIX J>KU3HEHHBIX CHUTYAIlMsX, CBS3aHHBIX C Owuojorumeid. B
nporpaMMe IpeAMETHbIE Pe3yJIbTaThl PEACTaBIEHBI 10 roJam 00yueHHUsL.

10 KJIACC:

c(OPMUPOBAHHOCTh 3HAHUUH O MECTE U pOJIM OMOJIOTUM B CHUCTEME HAY4YHOI'O 3HAHUS
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHBI MHpa U
HAyYHOTO MUPOBO33pPEHUS, O BKJIAJI€ POCCUMCKHUX U 3apyOEKHBIX YUEHBIX-OMOJIOIOB B pa3BUTHE
6uonornu, pyHKIMOHAIBHOW IPaMOTHOCTH YeJIOBeKa JUIs PeLIeHNs KU3HEHHBIX 3a/1a4;

YMEHHE pacKpbIBaTh COJEpKaHuEe OMOJOTHYECKUX TEPMUHOB M NOHATUMN: KU3Hb, KIIETKA,
opraHusM, Meraboiau3sM (oOMeH BeIeCTB M  IpEeBpalleHue DHEPruu), ToMeocTa3s
(camoperynsuusi), YpOBHEBasi OpraHu3alMsl JKUBBIX  CHCTEM, CaMOBOCIIPOU3BENIEHUE
(penpoyKius), HaCIeCTBEHHOCTh, U3MEHYMBOCTh, POCT U PA3BUTHE;

yYMEHHE H3Jaratb OWOJIOTHYECKUE TeOopuHu (KJIETOYHasl, XpOMOCOMHAs, MYTal[MOHHasd,
[EHTpaJlbHasl JI0TMa MOJeKyJsipHoi Ouonorun), 3akonsl (I. Mennens, T. Moprana, H. W.
BasuiioBa) u yueHus (0 LleHTpax MHOT0OOpa3us U MPOUCXOKACHUSI KyIbTYpHBbIX pacTteHuit H. U.
Baguiosa), onpenensTh rpaHUIbI UX TPUMEHUMOCTH K JKUBBIM CHCTEMAaM;

YMEHHE BJIaJIETh METOJaMH HAYYHOI'O MO3HAHUS B OMOJIOTMU: HAOJIIOJEeHHE U OMHCAHHE
KHUBBIX CHCTEM, TIIPOLIECCOB M SIBIICHWH, OpraHu3alys M IpPOBEACHHE OHOJOTHYECKOTO
DKCIIEPUMEHTA, BBIIBM)KCHHE THUIOTE3bl, BBISIBICHUE 3aBUCUMOCTH MEXKIy HCCIENYEMBIMU
BEJIMYMHAMH, OOBSCHEHHE TIOJIyUEHHBIX pPE3YJIbTAaTOB, HCIIOJb30BAaHHBIX HAYYHBIX IOHSITHH,
TEOPHI U 3aKOHOB, YMEHHE JI€JIaTh BBIBO/IBI HA OCHOBAHMH MOJYYEHHBIX PE3YyJIbTaTOB;

YMEHHUE BBIACIATH CYILIECTBEHHBIE IIPU3HAKU BUPYCOB, KIETOK IPOKAPUOT U JYKApPHOT,
OJIHOKJIETOYHBIX ¥ MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH MPOIIECCOB: OOMEHa BEIIECTB U
IpEeBpalleHUs] SHEPTUM B KIETKe, (OTOCHHTE3a, MIACTUYECKOT0 M HHEPreTHUecKoro oOMeHa,
XEMOCHHTE3a, MHUTO3a, MEWO03a, OIJIOJIOTBOPEHUS, Pa3MHOKEHHS, UHANBUIYAIBHOIO Pa3BUTHUSA
opraHusma (OHTOIeHe3);



yMEHUE TIPUMEHSATh MOJIYYCHHBIC 3HAHUS I OOBSICHEHHs] OMOJIOTHYECKUX MPOIECCOB U
SIBIICHUH, 1711 IPUHATHS TPAKTUYECKUX PEIICHUI B TTOBCETHEBHOM KU3HU C IIEJIbI0 00eCTICUeHUS
0€30MacHOCTH CBOETO 3JI0POBBSI W 3JI0POBBSl  OKPYXKAIOIIMX JIIOJIEH, COOJIOCHUS HOPM
rPaMOTHOTO TIOBEACHHSI B OKpPYXKAIOIICH MPUPOAHON Cpele, NMOHMMaHWe HEOoOXOIUMOCTH
WCITOJIB30BAaHUS JIOCTHKCHUN COBPEMEHHOW OMOJIOTMH W OMOTEXHOJOTHH IS pallMOHAIBLHOTO
MIPUPOAOIIOIb30BAHMUS;

yMEHHE peliaTh dJEMEHTapHbIE TEHETHYECKHE 3aJlayd Ha MOHO- W JIUTHOPHIHOE
CKpEIIUBaHKE, CIETUICHHOE HACJIEI0BaHUE, COCTABIIATh CXEMbl MOHOTHOPUHOTO CKPEITUBAHUS
JUISL IpEJICKa3aHus HACJIeIOBAHUS MTPU3HAKOB Y OPraHU3MOB;

YMEHHUE BBITMIOJHATH Jab0paTOpHbIE U MPAKTHYECKHUE PabOThI, COOMIOAATh MpaBuja Mpu
pabote ¢ yueOHBIM U 1a00paTOPHBIM 000PYyI0OBaHUEM;

yMEHHUE KPUTUYECKH OIIEHHWBATh U WHTEPIPETHPOBATH HMH(MOpPMAIHNIO OHOJIOTMYECKOTO
COJIepXaHusl, BKJIIOYAIOLIYIO TICEBJOHAYYHbIC 3HAHUA M3 PA3IMYHBIX HCTOYHUKOB (CpeACTBa
MaccoBOM MH(OpMaIUK, HAYYHO-TIOMYJISIPHBIE MaTepUajbl), STHYECKUE ACTICKTHI COBPEMEHHBIX
HCCIIeIOBaHUI B OMOJIOTHH, MEAUIIMHE, OMOTEXHOJIOTHH;

yMEHHE CO037aBaTh COOCTBEHHBIC IIMCBMEHHBIE M YCTHBIE COOOIIEeHUs, 00001Ias
OMOJIOTHYECKYI0 HWH(POPMAIIMI0 W3 HECKOJBKHMX HMCTOYHHUKOB, T'PAMOTHO HCIIOJIh30BaTh
MOHSATUHHBIN anmapat OHOJIOTHH.

11 KJIACC:

c(OPMHPOBAHHOCTH 3HAHWUH O MECTE W PONM OMOJOTMHM B CHCTEME HAYYHOTO 3HAHHS
€CTECTBEHHBIX HayK, B (DOPMHpPOBAHHH COBPEMEHHOH €CTECTBEHHO-HAy4YHON KapTHHBI MUpa U
HAyYHOTO MUPOBO33pPEHUS, O BKJIAJI€ POCCUNCKUX U 3apYOEKHBIX YUEHBIX-OUOJIOrOB B pa3BUTHE
Ounonoruu, PyHKIMOHAIBHON rPaMOTHOCTH YeJIOBEKa JJIsl PEIICHUS )KU3HEHHBIX 3a/1a4;

YMEHHE pACKpBIBaTh COJCpKAHWE OWOJOTHYECKHX TEPMHUHOB W TOHATHI: BUJ,
nomynsitivsi,  TeHOMOHI,  SBONIOIMS,  ABWXKYyIIHEe  cuibl  (pakTopbl)  3BOJIOLUH,
IpUCIOCOOJICHHOCTh OPraHU3MOB, BHI000pa30BaHUE, KOJIOTMYECKHe (DaKTOpPBI, IKOCHCTEMA,
OPOJYUEHThl, KOHCYMEHTBI, pEAYLUEHTbl, IeNH MHTAaHUSA, OKOJIOTHYECKas MUpaMH]a,
OmoreorieHo3, buocdepa;

yMEHHME Wu3jaraTh Ouojoruyeckue Teopuu (dBomrormonHas Teopus Y. [lapBuHa,
CHHTETUYECKAasi TEOPHs SBOJIOINHN ), 3aKOHBI U 3aKOHOMEPHOCTH (3apo/ibimieBoro cxoacTra K. M.
bapa, yepenoBanus rnaBHbIX HampaBiaeHud u nyteidl sBomouuu A. H. CeBepuoBa, ydeHus o
ouocdepe B. . Bepranckoro), onpeaensaTh rpaHUIbl UX TPUMEHUMOCTH K )KHUBBIM CUCTEMaM;

yYMEHHE BIIaJeTh METOJaMH HAy4YHOTO MO3HAHH B OMONOTHH: HAOIIOJEHIE U OMUCAHHE
JKUBBIX CHUCTEM, IIPOLIECCOB U SIBJICHUN, OpraHu3alus M TPOBEACHHE OHOJIOrMYECKOTo
AKCIIEPUMEHTA, BBIJIBU)KEHHE THUIOTE3bl, BBISIBICHUE 3aBUCUMOCTH MEXKIY HCCIEIYEMbIMU
BETMYMHAMU, OOBSCHEHHE TOJTYYEHHBIX PE3YJbTAaTOB, HCIOJIb30BAHHBIX HAYYHBIX TOHSTHUH,
TEOPHl ¥ 3aKOHOB, YMEHHE JIeJIaTh BBIBO/Ibl HA OCHOBAaHUU MOJIYUEHHBIX PE3YyJIbTaTOB;

YMEHHE BBIIEIATh CYIIECTBEHHBIE INPU3HAKK CTPOEHUS OHOJOTUYECKHX OOBEKTOB:
BUJIOB, MOMYJSAILUI, MPOIYIEHTOB, KOHCYMEHTOB, PEIYLEHTOB, OMOTEOLIEHO30B M 3KOCHUCTEM,
OCOOEHHOCTH  NPOLECCOB:  HACJIEACTBEHHONM  HW3MEHYMBOCTH, €CTECTBEHHOIo  0TOOpa,
BU000pa30BaHus, MPUCIIOCOOIEHHOCTH OPraHU3MOB, JEHCTBHS JKOJIOTMYECKUX (PAaKTOPOB Ha
OpraHU3MBI, IEPEHOCA BEIIECTB U MOTOKA YHEPIHH B 3KOCHCTEMAX, aHTPOIIOI'€HHbBIX N3MEHEHUI
B JKOCHUCTEMaxX CBOEH MECTHOCTH, KPYrOBOpPOTa BELIECTB M OHMOTr€OXMMHUYECKHX ILIHKIOB B
o6uocdepe;

yYMEHHE MPUMEHSTH MOMyYeHHbIC 3HAHUS AJI OOBSICHEHHs] OMOIOTHYECKUX MPOIECCOB U
SIBJICHHUM, 1711 TPUHATHS TPAKTUUECKUX PEIICHUI B TOBCEAHEBHOM KU3HHU C 1ETBI0 00eCTIeYeHUS
0€30IIaCHOCTH CBOETO 3[I0POBbS U 3/0pOBbS OKPYXKAIOIIUX JIIOJIeH, COOJIOACHUS HOPM
rPaMOTHOTO TOBEACHHUSI B OKpYXKarolled MNPUPOAHON cpele, MOHMMaHHe HeoOXOIUMOCTU
MCIIOJIb30BaHUs JIOCTH>KEHU I COBPEMEHHOM OHoJIoTHH JUTSt palMOHAIBHOTO
MPUPOIONOIB30BaAHUS;

YMEHHE peliaTh dJeMEHTapHble OMOJIOTHMYECKHE 3aJaud, COCTaBISATh CXEMBI MepeHoca
BEIIECTB U SHEPTUU B dKocHcTeMax (L[eNH MUTaHusA);



yYMEHHE BBIMOJIHATH Ja0OpaTOpHbIE U MpaKkTUYeckue paboThl, coO0IaTh MpaBuiIa Mpu
pabote ¢ yueOHBIM U 1a00paTOPHBIM 000PYI0OBaHUEM;

YMEHHE KpPUTHUYECKH OICHUBATh U HHTEPIPETUPOBATh MH(GOPMALUIO OHOIOTHYECKOrO
COJIEp’KaHusl, BKIIIOYAIOLIYIO IICEBJOHAy4YHbIE 3HAHMUS U3 Pa3jIMYHBIX HCTOYHUKOB (CpeicTBa
MaccoBOM HMH(OpMAalLMK, HAYYHO-TIOMYJISIPHbIE MaTepHalibl), paccMaTpuBaTh TII00aIbHBIC
HKOJIOTHYECKUE MPOOIEMBI COBPEMEHHOCTH, (DOPMHUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO
MO3UIHIO;

YMEHHUE CO3/1aBaTh COOCTBEHHbIE€ NHCbMEHHBIE W YCTHBIE COOOIIEHUs, 0000Imas
OMOJIOTHYECKYI0O HMH(POpPMAIMI0 U3 HECKOJBKMX MCTOYHHUKOB, TIPAaMOTHO HCHOJIb30BaTh
MOHSATUHHBIN anmapat OUOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KITACC

KoJunyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (uudposBbie)
n/n MPOrpamMMbl Bcero Kourpoarneie Ipakruyeckue o0pa3oBaTe/bHbIE
padoThI padoThI pecypebi
1 buonorus xak Hayka 2 bubmorexa HOK
https://m.edsoo.ru/7f41c292
2 JKuBple cucTeMbl U UX OpraHU3alus 1 bubamorexa LIOK
https://m.edsoo.ru/7f41c292
3 XHUMHYECKUH COCTAB U CTPOCHUE KIIETKH 8 bubmorexa HOK
https://m.edsoo.ru/7f41c292
bubnuorexa [JOK
4 JKuznenesaTenbHOCTh KIETKH 6 1 https://m.eds0o.ru/7f41c292
5 PazMHOkeHUE 1 HTHAMBUAYATHLHOE PA3BUTHE 5 bubnuoteka [JOK
OpraHHM3MOB https://m.edsoo.ru/7f41c292
6 HacnenctBeHHOCTh M N3BMEHUUBOCTh 8 1 bubmuoreka [JOK
OpPraHU3MOB https://m.edsoo.ru/7f41¢c292
7 Cenekiust opranu3mMoB. OCHOBBI 3 bubnuoteka [JOK
OMOTEXHOJIOTHH https://m.edsoo.ru/7f41¢292
8 PeszepBHOE BpeMms 1 bubmorexa LIOK
https://m.edsoo.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 1 1


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 KUIIACC

KoanuectBo yacoB DJIeKTPOHHbIE
. HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne ni/m EpOrPAMMEI Beero KOﬁHTpO.HbeIe H[%aKanecmae 06PA30BATEILHBIC
padoThbI padoTbI pecypeb
bubnunoreka LIOK
. IBOTONKOHKAs GuOTOTHS o https://m.edsoo.ru/7f41cc74
5 Bo3HuKHOBEHWE U pa3BUTHUE KU3HU HA 9 bubnnorexa [JOK
3emiie https://m.edsoo.ru/7f41cc74
bubnunoreka LIOK
3 Oprau3Ml 1 OKpyXkarouLas cpesia > . . https://m.edsoo.ru/7f41lcc74
4 Coo01ecTBa U SKOJIOTUUECKUE CUCTEMBI 9 bubmorexa LIOK
https://m.edsoo.ru/7f41cc74
5 PezepBHOE Bpemst 2 bubmorexa [OK
P P https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 1 1



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
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YYEBHO-METOAUYECKOE OBECIIEYHEHHUE OBPA30BATEJIbBHOI'O ITIPOLIECCA

o0s13aTe/IbHbIEe YUeOHbIe MAaTePHUAJIbI VISl YHeHUKA
* buonorus, 10 knace/ [Naceunuk B.B., Kamenckuit A.A., Py6rios A.M. u apyrue /Tlox pen.
[Taceunuka B.B., Akuronepnoe o6miectBo «M3marenbctBo «lIpocBemenue» buomorus, 11 kmacc/
[Taceunuk B.B., Kamenckuit A.A., Py6rioB A.M. u npyrue /Ilox pen. [Taceununka B.B.,
Axunonepnoe o6mectBo «M3natensctBo «IIpocBenienue

MeToanyeckue MaTePUHAIbI IS YUYUTEISA
bubnuorexa IHOK https://m.edsoo.ru/7f41lcc74
bu6imoreka LIOK https://m.edsoo.ru/7f41cc74
IBLS. NuTennexryanpHas oOpazoBareiibHas miaTdopma Jjis yIeHHKOB U TIEaroroB ¢
oubmmoTekoit oopazoBarenbHoro koutenrta mo ®I'OC. Pexxum nocryma: https://ibls.one/
Uchi.ru. MurepakTuBHas obpa3oBaTenbHas onnaiH-mardopma. https://uchi.ru/;
o0ydJaromue TUCKH, MPE3CHTAIIH .

Hudposbie 00pa3oBaTebHbIE pecypchl U pecypcebl ceTn UHTepHeT
Uchi.ru. MatepaktuBHas oOpa3zoBarenbHas oHIaiH-iardopma ; https://uchi.ru/, HoBas mkona.
Omnnaiin-1ikosa noarotoBku k EI'D mo Bcem npeameram. https://educont.ru/, O6naunas
wiaropma 0TOOpakeHus: BepUUIUPOBAHHOTO U(YPOBOTO 0OPa30BATEIHLHOIO KOHTECHTA U
cepBucoB AO «M3narenbctBo «IIpocBemenuey». https://educont.ru/;
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