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Paboyas nporpamma OB[].08 Buonorus paspaboTtaHa Ha OCHOBE NPUMEPHOM
paboyen nporpammbl obLeobpasoBaTenbHON y4ebHON ancunnnuHel «brnonorua», ans
npodeccnoHanbHblix o0bpasoBaTeNibHbIX OpraHu3auui, YyTBEPXKOEHHOW Ha 3acefaHuu
CoBeTa NO OuUEHKe codepXaHUA W KadecTBa MPUMeEpPHbIX paboynx nporpamm
obLeobpasoBaTenbHOro n coumanbHO-ryMaHUTapHoro LIMKINOB cpeaHero
npodeccnoHansHoro obpasoBaHna npotokon Ne6/2025 ot «18» anpensa 2025 r., ¢
yyeTom defepanbHOro rocygapcTBeHHOro obpasoBaTeNnibHOro craHgapta cpegHero
npodeCCcnoHanbHOro obpasoBaHus no npodeccuu 35.01.27 MacTtep
CENbCKOXO35IMCTBEHHOIO MPOM3BOACTBA, YTBEpXAeHHoro [lpukazom MwuHoGpHayku
Poccum ot «24» mas 2022 roga Ne 355 (pea. ot 03.07.2024). PernctpaunoHHbIN HOMEpP
68984.

PaspaboTuuk: Yconbuesa Jliogmuna BnagumuposHa, npenogaBaTenb NepBon
KBanMuKauMoHHOW KaTeropum rocygapCTBeHHOro aBTOHOMHOIo NpodeCcCcnoHanbHOro
o6pasoBaTenbHOro yypexaeHmsa TomeHckon obnactu « onbIlMaHOBCKUIA
arponegarorm4eckmm Konmnemx».



AHHOTauMa nporpaMmmbl y4eOHOM AUCUMUNIIUHBI
OB/[1.08 Buonorusa

Pasgen: O6uweobpa3oBaTenbHbIW LUK, 6a30Bble AUCUUMIIUHbI

1. HopmaTtusHasa 6a3a n YMK.

Pabovas nporpamma OB[.08 Buonorus paspabortaHa Ha OCHOBE MPUMEPHOM
paboyen nporpammbl o6eobpasoBaTenbHON y4ebHON aAncUMnNuHbl «bronoruay», ans
npodeccmnoHarnbHbiX obpasoBaTeNibHbIX OpraHu3auun, YyTBEPXXAEHHOW Ha 3acedaHun
CoBeTa NO OUEHKE coAepXaHUA W KadecTBa MpPUMMeEpHbIX paboynx nporpamm
obLweobpasoBaTensbHOro " coumnarnbHO-ryMaHUTapHoOro LIMKIOB cpeaHero
npodeccnoHanbHoro obpasosaHma npotokosnt Ne 14 ot «30» Hosbpsa 2022 r., ¢ y4eTom
depepanbHOro  rocygapCcTBeHHOro  obpasoBaTenbHOro  craHgapra  cpefgHero
npodeccmnoHanbLHoro obpasoBaHus no npodeccuu 35.01.27 Mactep
CENbCKOXO3SIMCTBEHHOINO NPOU3BOACTBA, YyTBEpXAeHHoro [Mpukazom MuHOGpHayku
Poccum ot 24 maa 2022 r. Ne355 (pea. ot 03.07.2024). PernctpaunoHHbIn Homep 68984.

2. Lenb n 3apayn y4ye6HOM AUCLUNIIUHDI.
CopaeprxaHune nporpaMmmbl «bronorns» HanpaBneHo Ha AOCTUXKEHWE CreayroLen uenu:

dopMmpoBaHMe y 0by4aloLLMXCS CUCTEMbI 3HAHWUIA O Pa3fIUYHbIX YPOBHSX KU3HU CO
3HaHMEM COBPEMEHHbIX NPEACTaBIEHU O XXUBOW NPUPOAE, HABLIKOB MO NPOBEAEHUIO
BGronornyeckmx nccnegoBaHu ¢ cobnoaeHNEM 3TUHECKUX HOPM, apryMeHTMPOBaHHOMN
NMYHOCTHOW No3uLmn No 6epexHOMyY OTHOLLIEHUIO K OKpY»KaloLLen cpeae.

3agauu:

* nony4yeHne pyHoameHTanbHbIX 3HaHUN O Bruonornyecknx cuctemax (Knetka,
Opranuswm, MNonynauus, Bua, 9kocucrtema); CTopmn pasBuTUS COBPEMEHHbLIX
npeacTaBneHnin o XXMBOW NpUPOSE, BblAAKOLLMXCH OTKPbITUAX B BUONOrMYeckon Hayke;
posnin Gronormyeckon Haykm B popmMmpoBaHMmM COBPEMEHHOW eCTECTBEHHO-HAYyYHOWN
KapTMHbI MMpPa; METOAAaxX Hay4YHOro NO3HAHUS;

* OBMageHne yMeHMsIMM NOrmMYeckn MbiCnTb, 0G0CHOBbLIBATb MECTO M POSib
GMoNorn4Yecknx 3HaHU B NPaKTUYECKON OeATENbHOCTU NIOAEN, Pa3BUTUN
COBPEMEHHbLIX TEXHOMOMMI; ONpeaenaTb XnBble 06bEKTLI B NPUPOAE; NPOBOAUTL
HabMOeHUs 3a 3KOCUCTEMAMM C LiENbIO UX ONUCAHUSA U BbIABIIEHUS ECTECTBEHHbIX U
AHTPOMOreHHbIX UIBMEHEHWI; HAXOAUTb U aHanNM3nMpoBaTb MHPOPMALMIO O XKMUBbIX
obbekTax;

* pa3BuTME NO3HABATESbHbLIX MHTEPECOB, UHTEMMEKTYyalNbHbIX N TBOPYECKNX
cnocobHocTen oby4aroLmxca B npouecce nayyeHns Bonormyeckmnx SBneHnn;
BblOAlOLLMXCHA AOCTMXEHUIN Bronormm, BoweaLwmnx B obLiedenoBeyveckyto KynbTypy;
CNOXHbIX N MPOTMBOPEUMBLIX NYTEN PA3BUTUSE COBPEMEHHBIX Hay4HbIX B3rnNsgoB, naen,
TEOopUKn, KOHLENLUIA, TMnoTe3 (O CyLLHOCTU U NPOUCXOXOEHUN XXN3HW, YeroBeKa) B Xxoae
paboTbl C pasnMYHbIMM MCTOMHUKaMKN MHpopMaLuu;



* BOCMUTaHWe YyOEeXOAEeHHOCTM B HEOOXOAMMOCTU NO3HAHUS XXMBOW NPMpPOabl,
HeoBX0AMMOCTU paLMOHanbHOro NPUPOAONONb30BaHNsA, GepPeXXHOro OTHOLLEHUS K
NPUPOAHBLIM pecypcam 1 oKpyatoLlen cpeae, COGCTBEHHOMY 30POBbIO; YBAXXEHUS K
MHEHWIO ONMOHEHTa Npu 06CyXaeHUn Bruonornyeckux npobnem;

* UCMNONb30BaHNe NPUOBPETEHHbIX OMONOrMYECKUX 3HAHWUIA U YMEHUI B NOBCEAHEBHOM
XKM3HWN NS OLIEHKWN NOCNEACTBUIN CBOEN AEATENBHOCTU (M AeATENbHOCTU APYrnx
NoAen) No OTHOLLEHMIO K OKPYXKaloLLen cpeae, 300pPOBb0 APYrnX Nogen n
cobCcTBEHHOMY 300pOBbIO; 060CHOBaHWE U cobnogeHne mep NPomNakTUKu
3aboneBaHuii, okasaHue Nepeor NOMOLLM Npy TpaBMax, cobnogeHne npaesun
NnoBeAeHusi B Npupoae.

3. OcHOBHbIe pasgernbl AUCLUNIIUHBbI U KONTMYECTBO YacoB Ha U3y4veHue
OUCLUUNNWHBI.
Ne OcHoOBHbIe pa3aernbl NporpamMmbl KonuyecTtBo
y4yebHOM AUCLUUNIUHBI Hacos Ha
n3yyeHue
1. | Pasgen 1. buonorus kak Hayka 1
2. | Pasgen 2. KuBble cucTeMbl 1 NX opraHM3auus 1
3. | Pazgen 3 Xumn4yeckui coctaB U CTPOEHNE KIETKN 6
4. | Paspen 4. )Ku3sHeneaTternbHOCTb KNETKN 6
5. | Pasgen 5. PaamHoXeHue v nHgusugyansHoe passutue 8
OpraHM3moB
6. | Pasgen 6. HacnegcTBeHHOCTb Y MU3MEHYMBOCTL OPraHM3MoB 14
7. | Paspen 7. 3BontounoHHas buonormsa 6
8. | Pasgen 8. Bo3HMKHOBEHME M pa3BUTUE XU3HU Ha 3emne 6
9. | Pasgen 9. OpraHnambl 1 OKpyXatoLas cpeaa 4
10] Paspen 10. CoobLuecTBa 1 9KONOrMYeCcKmMe CUCTEMBI 8
11] Pasgen 11. Cenekunsi opraHn3MoB, OCHOBbI OMOTEXHOOrNN 4
12| Paspgen 12. PeweHune kencos B obnactn buotexHonorunm 4
13/ Pasgen 13. buonornyeckne nccnegoBaHus B 4
npodgeccmnoHanbHon cpepe
14| NpomexyToyHasa aTTecTauuns 4

4. nepI/IOpM‘-IHOCTb n CbOprl TeKyLwero KOHTporss, npome)KyTquoﬁ aTrTectauumu
M UTOroBOM aTTecTauuu.

MpomexyTodHaa attectauusa no gucumnnunde OBL.08 buonorna nposoanTcsa B
dopme  Opyron  (OpMbl  KOHTpONss B NEepBOM  cemecTpe, B  opwme
anddepeHUNpoBaHHOIO 3a4eTa BO BTOPOM CEMECTpE.
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1. MOACHUTEJIbHAA 3ANMUCKA

Mporpamma obuweobpasoBatenbHon y4ebHOM  AucuMninHbl  «buonormns»
npeaHasHayeHa Ana u3yydyeHus Guonormm B NpodyecCuoHanbHbiX 0OpasoBaTesbHbIX
opraHusaumsax, peanusyromnx obpasoBaTenbHyl0 MporpaMmMmy cpegHero obuero
obpasoBaHMsa B npegenax OCBOEHWA OCHOBHOWM obGpasoBaTenbHow nporpammbl CMO
(OO0IN CMNO) Ha 6ase ocHoBHOrO ob6wero obpasoBaHWA MNpu  NOLIOTOBKE
KBanM@uumMpoBaHHbIX paboumx, Crnyxawimx n cneunannuctoB CpeaHero 3BeHa.

Mporpamma paspabotaHa Ha ocHoBe TpeboBaHun PrOC cpegHero obuiero
o6pasoBaHus, NpegbsaBNAeMblX K CTPYKType, COAEpXaHUo M pesyrnbTatam OCBOEHUS
yyebHOM aucumnnuHbl  «buonorns», B cooTBeTcTBMM C PekomeHgauusmu no
opraHusauum nonyyeHnss cpegHero obuwiero obpasoBaHuA B npefenax OCBOEHUS
obpasoBaTtenbHbIX NporpamMmm cpegHero npodeccmoHansHoro obpasoBaHnsa Ha 6Gase
OCHOBHOro  obuwiero obpasoBaHMss C y4yeTom TpeboBaHwn  eaepanbHbiX
rocyaapCTBEHHbIX OOpasoBaTefbHbIX CTaHAAPTOB W MofyyaemMon npodeccumn unm
cneumanbHOCTM cpeaHero npogeccnoHanbHoro obpasoBaHms.

CopepxaHune nporpammbl 0bLieobpasoBaTenbHOM AuMcuunvHbl  «buonormns»
HanpaBneHoO Ha [AOCTWXKEHWEe pe3ynbTaToB e€ee U3YyYeHuss B COOTBETCTBUM C
TpeboBaHnamm ®roC COO c yyeTom npodpeccuoHanbHon HanpasneHHoctn ®rocC
Crio.

LUenb usyyeHua gmcumnnuHel «buonorvs» Ha 6a30BOM ypoBHe — OBrageHue
00y4aroLNMMCH 3HAHNAMWN O CTPYKTYPHO-PYHKLMOHANBHOM OpraHn3aumm XXmMBbIX CUCTEM
pasHoOro paHra n npuobpeTeHne yMeHU UCNOoNb30BaTb 3TU 3HAHUS ONS rPaMOTHbIX
AENCTBUA B OTHOLUEHNN OOBHEKTOB XXMBOW NPUPOAbLI U PELUEHNSA Pa3SINYHbBIX XXU3HEHHbIX
npodnem.

HocTkeHne uenu usyvyeHuss gucumniuHbl «buonorva» Ha 6a3oBOM ypOBHe
obecrneynBaeTca peLleHnemM cnegyowmx sagav:

. OCBOEHMEe 00y4yalLWUMnUCA CUCTEMbI 3HAHUA O BMOMOrMYECcKUX TeopusX,
YyYEeHUNAX, 3aKoHaX, 3aKOHOMEPHOCTAX, rmMnoTesax, npasunax, cryxawmx OCHOBOW AN
dopMupoBaHNA  MpeacTaBrieHMn O eCTECTBEHHO-Hay4yHOW  KapTuHe  Mupa,
O MeTodax Hay4yHOro Mo3HaHWsA, CTPOEHUW, MHOroobpasmm M OCOBEHHOCTAX XUBbIX
CUCTEM pPasHOro YPOBHS OpraHvM3auuuv, BbIAAKOLWMXCA OTKPbITUAX W COBPEMEHHbIX
nccnegoBaHusx B buonoruu;

. dopmupoBaHne y oby4valoMXCAa MNO3HaBaTESbHbIX, WHTEMNNEKTyanbHbIX
N TBOPYECKMX CMOCOBOHOCTEM B Mpouecce aHanu3a [AaHHblX O NyTAX pasBUTUS
B OMONOrMM HayYHbIX B3rnsgoB, naen n nogxonoB K U3yYeHUIO XXMBbIX CUCTEM PasHOro
YPOBHS OpraHu3aumu;

J CTaHoBrneHne Yy oby4varowmxca obuwen KynbTypbl, (YHKLUOHANbHOW
rPamMOTHOCTU, pa3BUTME YMEHMUI OOBACHATL U OLEHMBATL SIBIIEHUS OKPY>XKatoLero Mmpa
XMBOW NPUPOAbl HA OCHOBAHMM 3HAHUIN U OMbITa, NOSTYYEHHbIX NPU N3y4eHun Gruonoruu;

] dopmMMpoBaHMe y 0OOyYaloLWMXCS YMEHUA WNNKOCTPUMpPOBaTb 3HaYeHue
Buonormyecknx 3HaHUM B MPaKTUYECKOW [OEeATENbHOCTM  4erioBeka, pas3BuTum
COBPEMEHHbIX MEANLMHCKNX TEXHOMOIMIA 1 arpobMoTEXHONOINIA;

. BOCnMTaHme y6exaéHHOCTU B BO3MOXXHOCTW NMO3HAHUS YEI0BEKOM XXMBOW

npupoabl, He06X0ANMMOCTN BEPEKHOrO OTHOLLIEHUS K HEWN, COBNIOOEHUSA 3TUYECKMX
HOPM NpY NpoBeAEeHUN BMONOrMYECKNX NCCNegoBaHNi;

. OCO3HaHWE LIEHHOCTU OGUOMOrMYEecknx 3HaHWA ANS MNOBbILEHUS YPOBHS
3KONOrM4yeckom KynbTypbl, Ans GOPMUPOBAHUS HAYYHOTO MUPOBO33PEHNS;
. NPUMEHEHNE MPUOBPETEHHBIX 3HAHUIN U YMEHMI B NMOBCEAHEBHOW >KU3HU

AN OUEeHKM NnocrneacTBun CBOEN OeATENbHOCTU NO OTHOLLEHUIO K OKpYXatoLen cpeae,
cobcTBeHHOMY  300pOBbLIO, OBOCHOBaHME W cobnogeHve Mep  NPOdUNIAKTUKK
3aboneBaHun.



2. OBLUAA XAPAKTEPUCTUKA NPOrPAMMbI YYEEHOW
AncuunniunHbl «bUONOIrNA»

B nporpammy BKni4YeHO copgepkaHue, HanpaBfieHHOe Ha  POPMUPOBaHUE Y
oby4aromxca KomneTeHumn, HeobxoanuMbIX Onsi KadecTBeHHOro ocsoeHus 35.01.27
MacTep CenbCKOXO35IMCTBEHHOIO MNPOW3BOACTBA, C MNONyYeHnem cpegHero obuiero
obpasoBaHu4.

Buonorna — cuctema Hayk, nsydarowias BCe acnekTbl XXWU3HWU, HA BCEX YPOBHSX
opraHuM3aumm XXMBOFO, HaYMHAs C MOJSIEKYNSAPHOro M 3akaHumBasi GuocepHbIM.
Obbektamn wn3yveHuss GUONOrMM ABASIIOTCHA KMBblE OPraHu3Mbl, WX CTPOEHUEe U
XN3HeOeaTenbHOCTb, MX MHOroobpasne, NPOUCXOXAEHNE, SBOMNIOLMS U pacnpeaeneHme
XMBbIX OPraHM3MoB Ha 3ewmre.

O6wasa buonorna nsyyaeT 3akoHbl UICTOPUYECKOTO U MHANBUOYANBHOIO pa3BuTUS
OpraHm3moB, ObLUMe 3aKOHbI XXM3HM U Te 0OCOBEHHOCTUN, KOTOPbIE XapaKTEPHbI AN BCEX
BMOOB XMBbIX CYLIECTB Ha MNNaHeTe, a Takke WX B3aMMOLEWCTBME C OKpYyXKatoLewn
cpenon.

Buonorus, Takmm obpasom, ABNSETCA O4HOM M3 OCHOBOMOMaralwwWmx Hayk O
XW3HUW, a BnageHne GMonornvyeckMMn 3HaHUAMU — OAHUM U3 HEOOXOAMMBIX YCIOBUN
COXPaHEHMsI XXN3HN Ha NriaHeTe.

OcHoBy cogepxaHus y4ebHom aucuunnuHbl  «Buonornsa»  coctaBnsAwT
cnegywoowme segylwine naen: oTnnymTenbHble NPU3HAKM XXUBOW NPUPOALI, €€ YPOBHEBAS
opraHmsaums 1 aBonoums. B cooTBETCTBMM C HUMK BblAENEHbI coaepXaTerbHbIE NMUHUN:
Buonorna kak Hayka; uonormyeckme 3akKOHOMEPHOCTWU; MeToAbl HAay4YHOro MO3HaHUS;
KrneTKa; opraHn3m; Nnonynsauus; Bua; akocucteMol (B ToM ymcne buocgepa).

CopepxxaHune y4ebHom aMCUUNIMHbI HanpaBeHo Ha NOAroTOBKY 00y4YatoLmMxca K
PELUEHNIO BaXkHEMWMX 3agad, CTodawmx nepen OMOMOrM4eckom Haykow, — Mo
paunoHanbHOMY MPUMPOAONOSIb30BAHUIO, OXpPaHEe OKpyXKatowen cpenbl U 300POBbS
nogen.

Mpn ocBoeHnn npodpeccun Guornoruss nsyyaetcss Ha GasoBom ypoBHe PIOC
cpegHero obuwero obpasoBaHusa, npu oceBoeHun npodeccun CIMO coumanbHo-
9KOHOMMYEeCKOro npocuna  npodeccnoHanbHoro  obpasoBaHud,  y4yuTbiBalOLLas
cneunduky ocBavMBaeMbiX Npodeccurm unn cneuuanbHOCTeW. OTO BblpaxaeTcs B
cogepxaHnm oby4eHus, KoNM4YecTBe YacoB, BblAENSEMbIX Ha U3yYeHne OTAESbHbIX TEM
y4yebHOM AncumnnnuHbl, rnybrvHe Mx ocBoeHuns oby4varowmmmncs, obbeme 1 xapakrepe
NPaKTUYECKNX 3aHATUA, AEeMOHCTpauui, BMOaxX BHeaygUTOPHOM CaMOCTOATENbHOW
paboTbl CTYyQEHTOB U1 T.MM.

Mpn oTbope copepxaHua ydebHom aucumnnuHbl «Bronorns» umcnonb3oBaH
KynbTypOoCcooOpasHbii MOAXO4, B COOTBETCTBUM C KOTOPbIM OOy4arolmMecs LOSMKHbI
YCBOUTb 3HAHWUS U YMeEHus, Heobxoaumble Ans POopMUpOBaHUS 0OOLWEN KynbTypbl,
onpedensiowen agekBaTHOE TMOBeAEHWE YerioBeKa B OKpyXawwen cpege,
BOCTpPe0OOBaHHbIE B XXU3HW N B MPAKTUYECKON OeATEeNbHOCTH.

Ocoboe BHMMaHME yOerneHo 3KONorMyeckomy o6pas3oBaHUIO U BOCMUTAHUIO
obyuvarowmxcs, popMMPOBaHMIO Y HUX 3HAHWUIA O COBPEMEHHOW eCTeCTBEHHOHay4HOW
KapTMHE MUpa, LUEHHOCTHbIX OpWEHTauMh, 4YTO CBUOETENbCTBYET O TrymMaHM3auum
Buonornyeckoro obpasoBaHus.

CopepxaHne y4ebHOM gucuunMHbl npegycmaTpuBaeT ¢opmupoBaHue y
obyyarowmxcsa obLeHayyHbIX 3HaHUM, YMEHUIA U HaBbIKOB, YHMBEPCAllbHbIX CNoco6oB
OEATENbHOCTU UM KIKOYEBbIX KOMMETEHUMW, BKNIOYAOWMNX YMEHME CpaBHMBATb
Guonornyeckne o0OBLEKTbI, aHanM3MpoBaTb, OUeHMBaTb W 0606wWaTb NonyyYeHHbIe
CBeAEHUs1, YMETb HAXOANTb N NCNONb30BaTb MHAPOPMALINIO U3 PA3NNYHbBIX NCTOYHMKOB.

N3ydyeHne obOuweobpasoBaTtenbHon  yvyebHon  gucumnnuHbel  «buonormns»
3aBepluaetca noaBefeHWeM WUTOroB B ApYrMx opmax KOHTPOMs B pamkax
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NPOMEXYTOYHON aTTecTalmm cTyaeHToB B npouecce ocBoeHnsa OOI CINO ¢ nonyyeHmnem
cpeaHero obuwiero obpasoanus (MMKPC).

3. MECTO YYEBHOM AUCUUMIIMHbI B YYEEHOM NMNAHE

O6weobpasopatenbHass aucumnnmHa «buonorns» un3yyaetca Ha 0Ga3oBOM
ypoBHe B  obuwieobpasoBaTenbHOM  uUuKkne  y4ebHOro  nnaHa  OCHOBHOM
npodeccuoHanbsHom obpasoBaTenbHOM nporpaMmmbil YKPYMHEHHOMN rpynnbl
cneunansHocten/npodeccnin 35.00.00.

TpyooemkocTb gucumniuHbl «bronormsy Ha 6a3oBOM ypoBHe cocTaBnsieT 72
yaca, U3 KoOTopblx 12 yacoB BKM4YaeT npogeccuoHanbHO-OPUEHTUPOBAHHOE
cogepxaHve, ycunusawLliee npodecCuoHarnbHy0 COCTaBNSAOWY MO KOHKPETHOW
npodeccumn nnm cneumnanbHOCTU B 3aBMCUMOCTHU or ®roc Crio
npodgeccun/cneymanbHOCTH.

lMpodeccnoHanbHO-OPUEHTUPOBAHHOE CoAepXXaHne peannayeTcs B NPUKNagHom
moayne (pasgen 5 “buororva B XU3HW') OAnNa Bcex npodpeccui/cneymnanbHOCTEN Ha
MaTepuane KemcoB, CBA3aHHbIX C aHanM3oM WUHgopMauun O pasBUTUN U NMPUMEHEHUM
GuoTexHonormm no otpacnam  Oygyuwien  npodeccrMoHanbHOW  OeATENbHOCTU
obyvarowmuxca. Kpome TOro, npoeccrmoHanbHO-OPUEHTUPOBAHHOE CcoAepXXaHue
yunTbiBaeTCA B pasgene 4 “Okonorns” npu BbINOAHEHUM NabopaTopHbIX U NPaKTUYECKNX
paboT, cBsA3aHHbIX C ByayLien npodeccnoHanbHOM AeATENbHOCTbIO 0By4YaloLmMXCs.

OucumnnuHa usydaetca B 1,2 cemecTpe, C Y4e€TOM JIOrMKM (pOpMUpPOBaHUS
npeaMeTHbIX  pesynbTatoB, O6WMX M NpoeccuMoHarnbHbIX  KOMMETEHLUMUHN,
MeXnpeaMeTHbIX CBA3en C ApyrMMn  gucumnnmHamyn  obuieobpasoBaTenbHOro U
obLenpodeccnoHanbHOro LMKNoB y4ebHoro nnaxa.

4. PE3YNbTATbl OCBOEHUSA YYEBHON AUCLIUMIUHbI

OcBoeHne copgepxaHua yyebHonm pgucumnnuHel «bBunonornsa» obecneuvsaeT
OOCTWXEeHue CTyeHTamu cneayrowmx pesynbTaTos:

* INYHOCTHbIX:

- chopMMpPOBaHHOCTb YyBCTBA rOPAOCTU U YBAXKEHUSI K UCTOPUN N OOCTUXKEHUSIM
0TeYeCTBEHHOM BUONIOrMYEeCKOm HayKu;

- NpeacTaBneHns o LernocTHOM eCTeCTBEHHO- Hay4YHOW KapTUHE MUpa;

- MOHMMaHMe B3aMMOCBSI3M U B3aMMO3aBUCMMOCTM E€CTECTBEHHbLIX HayK, WX
BIIUAHUSA Ha OKPY>XXaloLLYy0 cpefy, 9KOHOMMUYECKYH, TEXHOMNOMMYECKYH0, CoumanbHyo U
3TUYECKYIO chepbl AeATENbHOCTU YeoBeka;

— CNOCOBHOCTb UCNONb30BaTb 3HaHMS O COBPEMEHHOW €CTeCTBEHHOHAy4YHOW
KapTuHe Mupa B obpasoBaTenbHON 1 NpodeCCMoHanbHON 4eATENIbHOCTY;

- BO3MOXHOCTU MHOPMALMOHHON cpedbl Ans obecnedyeHuss NpoOAYKTUBHOMO
camoobpa3oBaHus;

- BMnageHuve KynbTypOW MbIWEHNS, CNOCOBHOCTb K 0606LWeHuo, aHanuay,
BOCNPUATUIO MHpOpMaLMK B 0651aCTU €CTECTBEHHbIX HayK, NOCTAaHOBKE LieNiv U BbIOOpY
nyTen ee JOCTMXKEHNA B NpodbeCCnoHanbHON cgepe;

— CNOCOBHOCTb pPYKOBOACTBOBATbLCS B CBOEW [OeATEeNbHOCTU COBPEMEHHbLIMU
npyHUMNaMn  TONMEpaHTHOCTW, Auanora W COTPyAHMYECTBA; TFOTOBHOCTb K
B3aMMOAENCTBUIO C Konreramu, paboTte B KONNEKTUBE;

— TOTOBHOCTb WCMOMb30BaTb OCHOBHblE MeTOAbl 3aluTbl OT BO3MOXHbIX
nocneacTBui aBapum, kKatactpodd, CTUXMNHBLIX BeacTeum;

- obnagaHve HaBblkamyn 6es3onacHo paboTbl BO BpeMsi  MPOEKTHO-
MCcnegoBaTenibCkon U AKCMEepPUMEHTaNbHOM AeATeNIbHOCTU, MNpPU  MUCMNONb30BaHUN
nabopaTtopHoro o6opyaoBaHus;



— CMOCOBHOCTL MCMNONb30BaTh NPUOOPETEHHbBIE 3HAHUS U YMEHUS B MPAKTUYECKOMN
AEeATEeNnbHOCTU U MNOBCEOHEBHOM >KM3HM AOnsa cobniogeHns mep  npodunakTukm
OTpaBfeHNn, BUPYCHbIX N ApYyrinx 3aboneBaHnin, CTPECCOB, BpeAHbIX NPUBbIYEK (KypeHus,
ankoronuama, HapkomMaHum); npasusl NOBeAeHNA B NPUPOOHON cpeae;

— FOTOBHOCTb K OKa3aHWI0 NepBor NOMOLLM NpW TpaBMmaXx, NPOCTYAHbIX U APYruX
3aboneBaHunAxX, OTpaBreHNsX NULWEBBbIMU NPOAYyKTaMu;

* MeTanpegMeTHbIX:

— OCO3HaHMe couuanbHOW 3HAa4YMMOCTU CBOEWN npodreccuun/cneynarnbHOCTw,
obnagaHne MoTMBaLMEN K OCYLLLECTBNEHUIO NPOdeCCMOHaNbHON AEATENBHOCTY;

— NOBbILEHNE NHTENNEKTYaNbHOro YPOBHS B NpoLecce ndyyeHnsa Gnonornyeckmx
SBMEHWI; BbIOAKOLWMXCA OOCTMXKEHUN 6uonormm, Boweguwunx B 0bLievyenoBeyveckyro
KyNbTYpY; CIOXHbIX W MPOTUBOPEYMBLIX MyTEN pPasBUTUS COBPEMEHHbLIX Hay4HbIX
B3rNs40B, MAEN, TEOPU, KOHUENUMA, rmnoTe3 (O CYLLHOCTU U NPOUCXOXKAEHUN XU3HN,
yenoseka) B xoge paboTbl C pa3nUYHbIMM UCTOYHUKAMUN UHDOpMaLW;

— CNOCOBHOCTb OpraHM3oBbIBaTb COTPYAHMYECTBO €4MHOMBILLSIEHHUKOB, B TOM
ynucne C  UCNOSIb30BAHMEM  COBPEMEHHbIX  MHEMOPMALMOHHO-KOMMYHUKALMOHHbBIX
TEXHOSIOrUN;

— CMNOCOBHOCTb MOHUMAaTb MPUHLUUMBI YCTOMYMBOCTU M MPOAYKTUBHOCTU KUBOW
npupoabl, NyTU €e U3MEHEHU No4 BANAHNEM aHTPOMNOreHHbIX akTopoB, CNOCOBHOCTL
K CUCTEMHOMY aHanuay rnobanbHbIX 3KONOrm4yeckux npobriem, BOMPOCOB COCTOSHMS
OKpy)XatoLen cpeabl U paumoHanbHOro UCNoNb30BaHUS NMPUPOOHbIX PECYPCOB;

- yMeHue 060CHOBbIBaTb MECTO U pPOSib BUONOrMYECKMX 3HAHUIN B MPaKTUYECKOM
OEeATEeNbHOCTU Ioaen, pasBUTUM COBPEMEHHbLIX TEXHOMOrMnN; OnpeaensTb >XMBble
00beKkTbl B Npnpoae; NpoBoauTbL HAbNIAEHNSA 3@ 3KOCUCTEMAMM C LIENbIO X ONNCaHUS
N BbISIBNEHNSA €CTECTBEHHbIX M aHTPOMOreHHbIX U3MEHEHUI; HAXOAUTb U aHaNU3MpoBaTb
MHPOPMaLNIO O XMBbIX 0ObeEKTaXx;

— CNOCOBHOCTb NPUMEHSATL BUOMNOrMyYeckne N IKONOrnmvYeckmue 3HaHUa ans aHanmsa
NpuUKnagHbiX NpobriemM X03s1MCTBEHHON OEATENBHOCTY;

— CMOCOBHOCTb K CaMOCTOATENIbHOMY MPOBEAEHUIO UCCEeA0BaHUN, NOCTaHOBKE
€CTECTBEHHOHaY4YHOro 3KCMepuMeHTa, UCMNOSIb30BaHUID MHOPMALMOHHBIX TEXHONOMN
OS5 peLleHnst Hay4vHbIX 1 Npod)ecCUoHanbHbIX 3a4au;

— CMOCOBHOCTb K OLEHKE 3TUYECKMX acCrneKkToB HEKOTOPbIX MCCreaoBaHun B
obnactn 6uotexHonornun (KNOHMpoOBaHUE, MCKYCCTBEHHOE OMNSTIOA0TBOPEHNE);

* NnpeaAMeTHbIX:

- cchopMnpOBaAHHOCTb NPEACTaBNEHMI O PONN U MecTe B1onornm B COBPEMEHHOM
Hay4YHOW KapTMHE Mupa; MOHMMaHue ponu Guonormm B GOPMUPOBAHUM Kpyrosopa wu
YHKLMOHANbHON rPaMOTHOCTM A8 peLleHns NpakTUYeckux 3agau;

— BNnafeHue OCHOBOMOMarawwWuMn MOHATUAMU U NPEeACTaBMEHNAMU O XUBOW
npupoge, €e YPOBHEBOW OpraHu3aumMmM W 3BOMKOLMK; YBEpeHHOe MoNb30BaHune
BGronorn4yeckon TEPMMHONOIMEN N CUMBOSTNKOW;

- BrageHne OCHOBHbIMW METO4aMW Hay4YHOro Mo3HaHus, UCMOJSIb3yeMbIMU MPU
OMONOrMYEecKMX UCCNeoBaHUAX XUBbIX OOBEKTOB WM 3KOCUCTEM: OMUCAHUEM,
n3MepeHmem, npoBeaeHMeM HabnaeHun; BbISIBNIEHWE M OLEHKa aHTPOMOreHHbIX
N3MEHeHUN B Npupoae;

- CPOPMUPOBAHHOCTb YMEHUA OOBACHATL pesynbTaTbl  OMONornyeckux
9KCNEPUMEHTOB, peLLaTh 3NIEMEHTapHble Buonornyeckne 3agauu;

- chopMUPOBAHHOCTb COBCTBEHHOM MO3MLMK NO OTHOLLUEHWUIO K Buonormyeckom
WH dopmauumn, MNONMy4YaeMom M3 pasHbIX MCTOYHUKOB, rrobanbHbIM 3KONOrMYeCcKUm
npobriemam n NyTam UX peLleHns.

B pe3ynbTaTe 0CBOEHUSA ANCLMMINHBI 00Y4YaloLLNNCs OCBanBaeT NIEMEHTHI
KomneTeHumn, obwme komneteHuumn (ganee — OK) 1 npodeccrnoHanbHble KoMneTeHunn
(nanee — 1K) ®IrOC CIO B COOTHECEHUU C JIMMHOCTHLIMW, MeTanpeaMETHbIMU WU
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npegMeTHbIMK pesynbTatamu obydeHna 6asoBoro ypoBHs ganee —1P6) ®rOC COO
npeAacTaBneHbl B Tabnumue:

Kog mn
HanMeHOBaHue
¢opmMmupyembix

KoOMneTeHuunmn

MnaHupyemble pe3ynbTaTbl OCBOEHUA AUCLUNIUHbI

Oowume

OvcumnnuHapHble

OK 01. BblbupaTtb
cnocobbl peleHns
3agad
npodeCccnoHanbHO
N 0esaTenbHOCTH
NPUMEHNTENBHO

K pasnuyHbIM
KOHTEKCTaM

JINYHOCTHbIE pesynbTaThl
OOJITKHbI OTpaXkaTb B YacTu:
TPy4OBOro BOCAUTAHUSA:

- FTOTOBHOCTb K TpyAy,
0CO3HaHWNE LIEHHOCTH
mMacTepcTBa, Tpyaontobue;
- FOTOBHOCTb K aKTMBHOWN
nesTenbHOCTH
TEXHONOIrMYeCcKon

N coumnanbHom
HanpaBnNeHHOCTH,
CnocobHOCTb
WHULMMPOBATD,
nnaHMpoBaTb U
CaMOCTOSATENTbHO
BbIMOMHATb TaKYyHO
[EesATEeNbHOCTb;

- UHTEPEC K PasnnYHbIM
chepam
npogeCccnoHanbHOM
[esTenbHOCTH.
MeTanpegmeTHble
pe3ynbTaTbl AOSMKHbI
oTpaxartb:

Osnapgexue
YHUBEpCcanbHbIMN
y4yebHbIMK
Nno3HaBaTenbHbIMA
OENCTBUSIMMU:

a) 6asoBble nornyeckme
OEencTBuUs:

- CaAMOCTOSAITENbHO
dopmynupoBaTtb 1
aKkTyanuampoBaTb
npobremy, paccmaTpuBaTb
€€ BCECTOPOHHE;

- yCTaHaBnuBaTtb
CYLLECTBEHHbIN NPU3HaK Unn
OCHOBaHWA Onsi CPaBHEHUS,
Knaccudukaumm un
ob6o6LeHus;

- onpenenartb uenu
[esaTenbHOCTH, 3a4aBaTb
napameTpbl

MP6 1. CdhopmmnpoBaHHOCTb
3HaHW O MecTe 1 ponu
ouonoruu

B CMCTEME Hay4HOro 3HaHUS;
dYHKUMOHASTbHOM rPaMOTHOCTU
YyenoBeka Ans peLleHnst
XW3HEHHbIX nNpobnem.

MP6 2. CdhopMmnpoBaHHOCTb
YMEHMUS pacKkpbiBaTb
cogepxaHue
OCHOBOMONarawLLmnx
BMONOrM4YecKnx TEPMUHOB U
NMOHATUI: XXN3Hb, KIETKA, TKaHb,
opraH, opraHu3m, Bug,
nonynsauus, akocmuctema,
BuoueHos, bruocoepa;
meTabonuam (obmeH BelecTs
1 NpeBpaLLeHne aHeprum),
romeoctas (camoperynaums),
BnocuHTes 6enka, CTpyKTypHas
OopraHM3aumns XuBbIX CUCTEM,
ANCKPETHOCTb, CaMoperynauus,
camMoBOCMNpouM3BeaeHne
(penpoaykums),
HacneacTBEHHOCTb,
N3MEHYMBOCTDb,
3HEepro3aBUCMMOCTb, POCT U
pas3BuTne, ypoBHEBas
opraHusauus.

NP6 3. CdhopmMMpoOBaHHOCTb
YMEHNS packpbiBaTb
cogepxaHue
OCHOBOMONaratwLLmnx
Bronorn4yecknx Teopuin n
rMNoTes: KNeTo4YHON,
XPOMOCOMHOW, MyTaLMOHHON,
3BOJTOLMOHHON, MPOUCXOXOEHUS
XWU3HU N YenoBeka.

MP6 4. ChopmmnpoBaHHOCTb
YMEHMS pacKkpbiBaTb
OocHoBoMonararowme
Bronornyeckune 3akoHbl n
3akoHoMmepHocTu (. MeHgens,
T. MopraHna, H./. Basnnoga, 3.
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N KPUTEPUUN X JOCTUXKEHUS,
- BbISIBNSATb
3aKOHOMEPHOCTU 1
npoTUBOpPEUnSs

B paccmaTpuBaeMbIX
ABIMEHUSX;

- BHOCUTb KOPPEKTUBBI B
AenTenbHOCTb, OLEHNBATb
COOTBETCTBUE pe3ynbTaToB
Lensim, oLeHMBaTb PUCKK
nocrneacTBun
AeATenbHOCTY;

6) 6a3oBble
nccnegoBartenbckune
JEencTBus:

- BNageTb HaBblkamMu
y4yebHo-nccnenoBaTenbCKom
N NPOEKTHOWN OeATENbHOCTH,
HaBblkaMn paspeLleHuns
npobnewm;

- BbISIBASATb NPUYNHHO-
CNneaCcTBEHHbIE CBA3N

N akTyanuanpoBaTtb 3aauvy,
BblABUraTh rmnoTesy

€€ peLleHunst, HaxoauTb
aprymeHTbl 4ns
AokasaTenbcTBa CBOUX
yTBEPXAEHWI, 3a4aBaTb
napamMeTpbl U KpUTEPUN
peLUeHns;

- aHanuM3npoBaTb
nonyYeHHble B Xo4e
peLleHns 3agayn
pe3ynbTaTtbl, KPUTUYECKM
OoLeHMBaTb MX
AOCTOBEPHOCTb,
NPOrHO3npoBaTb N3MEHEHNE
B HOBbIX YCINOBUSIX;
paspabaTbiBaTb NnaH
peLieHns npobnemsbl ¢
y4yeTOM aHanmsa
NMELLNXCA MaTepuarnbHbIX
N HeMaTepuasnbHbIX
pecypcoB;

-- YMETb NepPeHOCUTb
3HaHUSA B NO3HaBaTESbHYIO
N NpakTu4eckyto obnactm
XN3HEeOeAaTenbHOCTY;

- YMeTb MHTErpupoBaThb
3HaHMS 13 pasHbIX
npegMeTHbIX obnacTen;

- BblABUraTb HOBbIE MAEWN,

"ekkens, ®. Mionnepa, K. bapa),
rpaHuLbl X MPUMEHMMOCTU K
XWBbIM CUCTEMAM.

MP6 5. NpuobpeTteHne onbiTa
NPUMEHEHNSA OCHOBHbIX METOLOB
Hay4YHOro NO3HaHus,
ncnonb3yembix B Guonormu:
HabnoaeHus

N ONUCAHNSA XUBbIX CUCTEM,
NPOLIECCOB U SIBMIEHWUM;
opraHu3aumm n NPoBeaeHUs
BMONOrM4YecKoro aKCNepPUMEHTA,
BbIABWKEHUS TMNOTE3,
BbISIBNIEHNSA 3aBUCMMOCTU MEXAY
nccnegyemMbiMmn BenmMYmMHamu,
06 BACHEHNSA NONYYEHHbIX
pe3ynbTaToB U
dhopmynmnpoBaH1s BbIBOLOB C
NCMonb30BaHMEM Hay4HbIX
NMOHATUI, TEOPUA U 3aKOHOB.
MP6 6. CdhopMmnpoBaHHOCTb
YMEHNS BblAENATb
CYLLECTBEHHbIE NMPU3HAKK
BMPYCOB, KINETOK NPOKapuoT 1
3YKapUWOT; OAHOKNETOYHbIX U
MHOTOKMNETOYHbIX OPraHN3MOB,
BMOOB, OMoOreoueHo30B 1
3KOCUCTEM; OCOBEHHOCTH
npoueccoB oOMeHa BELLECTB U
npeBpaLLeHns SHEPrnnN B KNeTke,
doTOCKMHTE3a, NNacTU4ECKoro n
3HepreTn4eckoro oomeHa,
XEeMOCWUHTEe3a, MUTO3a, Meno3sa,
OnNII0A0TBOPEHUS, PA3BUTUSA U
pa3MHOXeHUS,
MHOUBMAOYANbHOIO pas3BUTUSA
opraHumama (OHTOreHesa),
6opbbbl 3a CcyLlecTBOBaHME,
eCTeCTBEHHOro otbopa,
B1naoobpasoBaHus,
NpPUCcNocobreHHOCTH
OpraHM3MoB K cpeae obutaHus,
BNUSAHUS KOMMOHEHTOB
3KOCUCTEM, aHTPOMOreHHbIX
N3MEHEHMUI

B 9KOCMCTEMaxX CBOEM
MECTHOCTU, KpyroBopoTa
BELLIECTB U NpeBpaLleHne
3Hepruu B buocdepe.

MP6 7. CdhopMmnpoBaHHOCTb
YMEHUS MPUMEHATb NONYyYEHHbIE
3HaHus ans 06 bACHEHNS
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npeannaratb opurMHasribHblie
noaxoabl N peweHnA

BrMonorn4ecknx NpoLLEeCcoB n
SABMEHUI, OANS NPUHATUSA
NPaKkTUYECKNX peLleHni B
NOBCEAHEBHOM XXU3HU C LIESbH
obecneyveHnsa 6esonacHoOCTU
CBOEro 340pOBbs U 300pPOBbS
OKpY>KatoLmx nogen,
cobntogennsa 3gopoBoro obpasa
XW3HW, HOPM FPaMOTHOIO
NoBeAEHNS B OKpPY>KatoLLeN
npupoaHou cpeae; NoHMMaHue
Heo6XoaMMOCTMK UCMNONb30BaAHNUSA
OOCTUXXEHUN COBPEMEHHOMN
Guonorun n buotexHonornn ona
pauMoHanbHOro
NpUpPOaONONb30BaHNS.

MP6 8. CdhopMmnpoBaHHOCTb
yMeHuna pelwaTb buonornyeckme
3agayun, cocTaBnATb
reHOTUNUYEeCKne CxeMbl
CKpeLmBaHus Ans pasHbiX TUNOB
HacrnegoBaHUA NPU3HAKOB Y
OpraHn3moB, COCTaBIIATb CXEMbI
nepeHoca BELLECTB N SHEPIUN B
aKocucTemax (Lenu nuTaHus,
nULEBLIE CETW).

MP6 9. CdhopMmnpoBaHHOCTb
YMEHWUN KPUTUYECKN OLEHNBATb
MHdopMaLuo Bronornyeckoro
CoAepXaHusl, BKNHOYAIOLLYHO
nceBgoHay4YHble 3HaHNA 13
pPasrMYHbIX MICTOYHUKOB
(cpencTtBa MaccoBoMu
MHdOpMaUUK, Hay4HO-
nonynsipHble maTepuansbl);
NHTEPNPETUPOBaATb 3TUYECKME
acneKkTbl COBPEMEHHbIX
nccnenoBaHun B bmuonorum,
MeaunumnHe, BrnotexHonoruu;
paccmaTtpuBaTb rnobanbHble
aKkonornyeckme npodbnemsol
COBPEMEHHOCTHU, (hopMMpoBaTh
MO OTHOLLUEHWNIO K HUM
COBCTBEHHYIO NO3ULMIO.

MP6 10. CdhopmmpoBaHHOCTb
yMeHun co3gasaTb
COBCTBEHHbIE MUCbMEHHbIE N
YCTHble COObLLEHNSI HA OCHOBE
Buonornyeckon NHpopmaumn n3
HECKONMbKMUX NCTOYHUKOB,
rPaMOTHO UCMOMb30BaTb
NOHATUNHBIN annapaT Guonornn
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OK 02.
Mcnonb3oBaTb
COBPEMEHHbIE
cpeacTBa noucka,
aHanusa

N MHTEepnpeTaunmn
MHJOpMaLnK

n
NHJOPMaLIMOHHbIE
TexHonormm ons
BbIMNOJTHEHUS
3agad
npodeCccmnoHanbHoO
N 0esaTenbHOCTH

JIn4HOCTHbIE pe3ynbTaThl
OOJDKHbI OTpaXkaTb B YaCTU:
LEeHHOCTN Hay4YHOro
NO3HaHMUS:
-C(hOpMNPOBAHHOCTb
MUPOBO33pPEHMS,
COOTBETCTBYHOLLErO
COBPEMEHHOMY YPOBHIO
pasBUTUSA HAYKN K
00LLECTBEHHON NPaKTUKN,
OCHOBaHHOrO Ha agnanore
KynbTyp, CNOCOBCTBYIOLLErO
OCO3HaHUI0 CBOEro MecTta
B MONMKYNbTYPHOM MUpeE.
MeTanpegmeTHble
pe3ynbTaTbl AOSMKHbI
oTpaxaTb:

Oenagexue
yHUBEpcanbHbIMU
y4eOHbIMM
nosHaBaTeNbHbIMU
JEeNCTBUAMMU:

B) paboTta ¢ nHdopmaumen:
- BNageTb HaBblkaMu
nonyyeHnst MHdopmaLmm
N3 NCTOYHMKOB pa3sHbIX
TMNOB, CAMOCTOSTENTbHO
OCYLLECTBNATb NMOUCK,
aHanus, cuctemaTnsaunto
N NHTEpnpeTauunio
NHopMaLnn pasnnYHbIX
BMOO0B 1 hopM
npeacTaBneHns;

- OLEeHMBaTb
OOCTOBEPHOCTb,
NEermTMMHOCTb
MHJopMaLnu,

ee COOTBETCTBME NPaBOBbIM
N MOpasibHO-3TUYECKUM
HopMmam

MP6 1. CdhopMmnpoBaHHOCTb
3HaHW 0 MeCcTe N ponu
Gmonornun B cMcTeMe Hay4YHoro
3HaHuUs; (PYHKUNOHAaNbHOM
rPaMOTHOCTM YernoBeka ang
peLUeHNs XKM3HEHHbIX Npobrem.
MP6 7. CdhopMmnpoBaHHOCTb
YMEHUNSA NPUMEHSTb NOMNyYEeHHbIE
3HaHMA anst 06bACHEHUS
Bronorn4yecknx NpoLEeccoB n
ABMEHWI, NS NPUHATUSA
NPaKTU4EeCKNX peLleHni B
NOBCEAHEBHOW XU3HU C LIENbIO
obecneyeHnsa 6e3onacHoCTn
CBOEro 340p0Bbs 1 340POBbS
OKpYy>atoLux niogen,
cobntogeHnsa sgoposoro obpasa
XW3HWN, HOPM rPaMOTHOIO
noBefEeHNs B OKpyKatoLlen
NpUpoaHON cpeae; NoOHUMaHne
Heo6XO0ANMOCTU NCMONb30BaHMA
OOCTMXXEHNN COBPEMEHHON
ownonorum n GuotexHonorum ansa
paunoHanbHOro
NPUPOLONOSb30BaHKS.

MP6 10. CdhopMmnpoBaHHOCTb
YMEHUN co3gaBaTtb
COOCTBEHHbIE MUCbMEHHbIE U
YCTHble COObLLEHNSA HA OCHOBE
Buonormnyeckon nHopmaumn ns3
HECKONbKNUX NCTOYHUNKOB,
rPaMmoOTHO NCMOMb30BaTb
NOHATUNHBIN annapaT Guonornn

OK 04.

AP PeKTUBHO
B3anMMoOencTBoBa
Tb 1 paboTtaTtb

B KOJNEKTUBE

N KomaHae

JINYHOCTHbIE pesynbTaThl
OOMKHbI OTpaXkaTb B YacCTHU:
LLEHHOCTN Hay4YHOro
NO3HaHUSA: OCO3HaHWe
LEHHOCTU Hay4HOM
[EeATEeNbHOCTN, TOTOBHOCTb
OCYLLECTBNATb MPOEKTHYIO U
nccnegoBaTenbCKyo
DeATenbHOCTb
NHOMBUAYANbHO U B rpynne.
MeTanpegmeTHble
pe3ynbTaTbl JOMKHbI

MP6 5. NpuobpeTteHne onbiTa
NPUMEHEHNSA OCHOBHbIX METO0B
Hay4HOro No3HaHus,
ncnonb3yemblix B buonormu:
HabnaeHNsa N ONUCaHNSA XNUBbIX
CUCTEM, NPOLECCOB N SBMEHUN;
opraHu3aumm n NpoBeaeHUs
BMONOrM4YecKoro aKCNepUMEHTa,
BbIABWXEHUS TMNOTES,
BbISIBIIEHNSA 3aBUCUMOCTU MeXay
nccnegyemMbiMn BenmMYmMHamu,

00 bACHEHNSA NONMYYEHHbIX
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oTpaxartb:
Osnagexue
yHUBEpcanbHbIMN
KOMMYHUKaTUBHbLIMU
JEeNCTBUAMMU:

6) coBmecTHas
[EeATenbHOCTb:

- NOHMMAaTb M UCMONb30BaTb
npeumMyLLecTsa KOMaHaHOM
N nHanBMAayanbHon paboTbl;
- NPUHUMATDb Lienn
COBMECTHOW JeATENTbHOCTH,
OpraHM3oBLIBaTb U
KOOpAWHMpPOBAaTL OENCTBUSA
Nno ee AOCTUXKEHMIO:
COCTaBNATb NflaH AENCTBUN,
pacnpegenaTb ponv ¢
Y4E€TOM MHEHUI Y4aCTHUKOB
obcyxpaTb pesynbtaTbl
COBMECTHOW paboThl

pe3ynbTaToB U
dopMynnpoBaHNA BbIBOLOB C
NCMonb30BaHMEM Hay4HbIX
NOHATUI, TEOPUN U 3aKOHOB

OK 07.
CopencrteoBaTb
COXpPaHeHIo
OoKpyXatoLien
cpeabl,
pecypcocbepexeH
N0, NPUMEHSITb
3HaHUS

00 n3meHeHumn
Knumara,
NPUHLUMNbI
OepexnmBoro
Npon3BOACTBA,
apPeKTUBHO
JencTBoBaTb

B Ype3BblYanHbIX
cuUTyaumsax

JInyHOCTHbIE pesynbTaThl
OOMKHbI OTpaXkaTb B YaCTHU:
3KOJTIOrnM4ecKoro
BOCMUTAHUS: -
ChopMUPOBAHHOCTb
9KONOrM4YeCcKon KynbTypsbl,
NOHMMaHWe BNUSHUSA
coumanbHO-9KOHOMUYECKUX
NpoLEeCcCOB Ha COCTOSIHNE
npupogHOMn

N coumanbHoOW cpeabl,
OCO3HaHue rnobdanbHoro
XapakTepa 3KONorn4eckmx
npobnewm;

- NNlaHMpOBaHME n
OCyLleCTBMNeHne 4eNCTBUN B
OKpy>XaroLlen cpefe Ha
OCHOBE 3HaHUA uenen
YCTONYMBOro pasBUTUSA
4yenoBe4vecTBa;

- aKTUBHOE HenpuaTne
OEeNCTBUI, MPUHOCALLMX
BpeL OKpyXatLlen cpeae;
- YMEeHUe NporHo3mpoBaTb
HebnaronpusTHble
aKosornyeckume
nocneacTeus
npeanpuHMMaeMbIX
OencTeumn, npegorepawaTtb
nx;

- paclumpeHue onbita
OEeATEeNnbHOCTH

MP6 5. NpuobpeTteHne onbiTa
NPUMEHEHNSA OCHOBHbIX METOLOB
Hay4YHOro No3HaHus,
ncnonb3yemblix B Guonormu:
HabnaeHNsa N ONMCaHUSA XNUBbIX
CUCTEM, NPOLECCOB U ABNEHWUM;
opraHu3aumm n NpoBeaeHUs
BMONOrM4YecKoro aKCNepPUMEHTA,
BbIABWXEHUSA TMNOTES,
BbISIBNEHNSA 3aBUCMMOCTU MEXAY
nccnegyemMbiMmn BenMYmMHamu,
06 BACHEHNSA MONYYEHHbIX
pesynbTaToB U
dhopmynmnpoBaHuMs BbIBOLOB C
NCNOnb30BaHMEM Hay4HbIX
NMOHATUI, TEOPUA N 3aKOHOB.
MP6 6. CdhopMmnpoBaHHOCTb
YMEHNS BblAENAaTb
CYLLECTBEHHbIE NMPU3HAKK
BMPYCOB, KINETOK NPOKapuoT 1
3YKapUWOT; OAHOKNETOYHbIX U
MHOTOKMNETOYHbIX OPraHN3MOB,
BMOOB, OMOreoueHo30B 1
3KOCUCTEM; OCOOEHHOCTU
npoueccoB oOMeHa BELLECTB U
npeBpaLLeHns SHEPrnn B KNeTke,
dpoTOCKMHTE3a, NNacTU4ECKOro n
3HepreTn4eckoro oobmeHa,
XEeMOCUHHTEe3a, MUTO3a, Menosa,
ONII0A0TBOPEHUS, PA3BUTUSA U
pa3MHOXeHUS,
WHANBUOYANbHOro pasBnUTUA
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3KONorn4yeckomn
HanpaBNeHHOCTW.
MeTanpegmeTHble
pe3ynbTaTbl AOSMKHbI
oTpaxartb:

Osnagexue
yHUBepcanbHbIMN
KOMMYHUKaTUBHbLIMU
JEeNCTBUAMMU:

6) coBmecTHas
DEeATeNbHOCTb:

- NOHMMAaTb M UCMONb30BaTb
npeumMyLLecTsa KOMaHaHOM
N nHanBMAyanbHon paboThbl;
- NPUHUMATDL Lienn
COBMECTHOW JEeATENTbHOCTH,
OpraHmM3oBbIBaTb U
KOOpAWHMpPOBaTL OENCTBUSA
Nno ee JOCTUXKEHMIO:
COCTaBNATb NSf1aH AENCTBUN,
pacnpegensaTb ponv ¢
Y4ETOM MHEHUI Y4aCTHUKOB
obcyxpaTb pesynbtaTbl
COBMECTHOWN paboThl

opraHu3ma (OHTOreHesa),
6opbbbl 3a cyllecTBOBaHME,
€eCTeCTBEHHOro otbopa,
B1MOoobpasoBaHus,
nNpUCcnocobeHHOCTH
OpraHM3MmoB K cpeae obuTaHus,
BITMAAHUA KOMMNOHEHTOB
3KOCUCTEM, aHTPOMOreHHbIX
N3MEHEHUN

B 9KOCHUCTEMAaX CBOEN
MECTHOCTU, KpyroBopoTa
BELLIECTB U NpeBpaLleHne
3Heprumn B buocdepe.

MP6 7. CdhopMmnpoBaHHOCTb
YMEHMUS MPUMEHATb NONYyYEHHbIE
3HaHUA ans o6bsAcHeHNs
Bronorn4yecknx NpoLLEeCccoB n
SABMEHWI, OANS NPUHATUSA
NPaKkTUYECKNX peLleHnn B
NOBCEOHEBHOMN XXN3HU

C uenblo obecnevyeHns
6e30nacHOCTM CBOEro 300pOBbS
N 300POBbS OKPYXKatoLLMX
nogen, cobnoaeHnst 3opoBoro
obpasa n3Hu, HOPM rPaMOTHOrO
NnoBeAEHNS B OKpY>KatoLLen
npupoaHoun cpeae; NoHMMaHue
HeobxoAUMOCTN UCMNONb30BaHUSA
OOCTUXXEHUN COBPEMEHHOMN
ovonornn n GnoTexHonorum Ans
pauMoHanbHOro
NpUpPoaoNoNb30BaHUs

JInyHOCTHBLIE pe3ynbTaTbl:

JInyHoCTHbBIE pe3ynbTaThl peanusaumm nporpaMmmMmbl BOCNUTaHUA Koo
(Oeckpurnmopenl) JINYHOCTHbIX
pe3ynbTaToB
peanusauuun
nporpamMmmbl
OcosHatowmmn cebsa rpaxkgaHMHOM U 3aLLMTHUKOM BESTMKOW CTPaHbI. P 1
MposBRAWNNA  aKTUBHYIO TPaXKOAHCKYH MO3ULMI0, OEMOHCTPUPYHOLLMIA
NPUBEPXXEHHOCTb MPUHUMNAM YECTHOCTWU, MNOPSAOYHOCTUN, OTKPbITOCTH,
9KOHOMMYECKM aKTUBHbIN M Yy4acCTBYWOLWMMA B  CTYAEHYECKOM W NP 2
TeppuTopnanbHOM camMoynpaBneHun, B TOM YuUCre Ha YCrOBUSX
AobpoBonbYecTBa, NPOAYKTUBHO B3aMMOAENCTBYIOLNA N YYaCTBYOLWNIA B
AesaTenbHOCTN OOLLECTBEHHbIX OpraHM3aLuni.
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Cobniogatowmm  HOpMbl  MpaBoOMOpPsiAKa,  Cnegylowmin ngeanam
rpaxkgaHckoro obuiecTtBa, obecneveHns 6esonacHocTu, npaeB u cBobop
rpaxgaH Poccun. JloanbHblM K yCTaHOBKAM M MPOSIBNEHUSAM
npeacTaBuTenen cybkynbTyp, OTNMYaOLWMIA UX OT rpynn ¢ 4eCTPYKTUBHbBIM
W  OeBMaHTHbIM noBedeHueM. [1eMOHCTpUpYLWMA  Henpuatne wn
npeaynpexaarLwmnin coumanbHO onacHoe NoBeAeHne OKPYKatoLmX.

ne3

MposiBRsOWNMMN N OEMOHCTPUPYIOLWNK  yBaXeHne K Jogam  Tpyaa,
OCO3HaKLWMUN  UEeHHOCTb cobcTBeHHOro Tpyda. Crpemsawmnca K
dopMMPOBaHUID B CETEBOW Ccpefe JIMYHOCTHO U NpodpeCCUOHanbHOro
KOHCTPYKTUBHOIO «UMdpOBOro cnepa.

nP 4

[eMOHCTPUPYLWNN NPUBEPKEHHOCTb K POAHOWN KyNbType, UCTOPUYECKON
namMsTM Ha OcHoBe nbeu kK PoauHe, pogHOMy Hapoay, Manon poguHe,
NPUHATUIO  TPAAULUMOHHBLIX LIEHHOCTEM MHOrOHauMOHanbHOro Hapoga
Poccum.

NP5

npOFIBJ'IFIPOLLl,I/IIZ yBaXeHune K nogamMm crtapLliero nokoneHuna n rotoBHOCTb K
y4yacTunio B coumnanbHomn nogaepXke n BOJNIOHTEPCKNX OABMXEHUAX.

JNIP 6

Oco3HalLWmin NPUOPUTETHYIO LIEHHOCTb JIMYHOCTM YeNoBeKa; yBaXkatoLLmin
COBGCTBEHHYIO U YYXKYH YHMKANbHOCTb B PasnMYHbIX CUTyauuMsix, BO BCEX
chopmax n Buaax AesiTeNnbHOCTY.

ne7

MposiBNSALOWNA N OEMOHCTPUPYIOLUIN  YBaXKEeHWe K npeactaBuTensam
PasnUYHbIX 3THOKYNbTYPHbIX, COUManbHbIX, KOHECCUOHANbHbIX U WHbIX
rpynn. ConpuyacTHbIN K COXPaHEHWUHD, MNPEYMHOXEHUIO U TpaHCcnauuu
KynbTypHbIX TpPaguuMim U LLeHHOCTEM MHOroHauuoHasrIbHOro POCCUNCKOro
rocygapcTrBa.

NP 8

Cobniogatowmm n nponaraHaupyowmin npasmna 3gopoBoro 1 6e3onacHoro
obpasa Xu3Hu, cnopTa; npegynpexpawwmn nmbo npeogoneBaroLLnin
3aBMCUMOCTU OT ankorons, tabaka, NCMXOaKTUBHbLIX BELLECTB, a3apTHbIX
urp u 1.4. CoxpaHsoLWmMA NCUXONOrMYECKY0 YCTOMYMBOCTb B CUTYaTMBHO
CMOXHbIX NN CTPEMUTENBHO MEHSIOLLMXCS CUTYyaLUNAX.

NP9

3aboTAWMNCA O 3alumMTe OKpyXawLlen cpedbl, COOCTBEHHON WU Yy>KOW
6e3onacHoCcTK, B TOM 4ncne undpoBon.

npP 10

MposiIBNSIOWMIA  YBaXEHNE K ICTETUYECKUMM LIEHHOCTSIM, obnagatoLmi
OCHOBaMWM 3CTETUYECKOW KYNbTYpbl.

ne 11

MpuHMMaOLWNN cemMenHble LEeHHOCTU, FOTOBbIM K CO34aHUK0 CeMbU W
BOCNUTaHUIO OeTen; OEMOHCTPUPYIOLWUNA HENPUATUE HacUnNus B CeMbe,
yxoga OT pOAUTENbCKOM OTBETCTBEHHOCTWU, OTKa3a OT OTHOLUEHWA CO
CBOUMU OETbMU U NX (PUHAHCOBOrO COAEPXKAHUS.

nP 12
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5.COOEPXXAHMUE YYEBHOW OUCLUUMIIMHDI

Bua yye6HoM paboThbl Ob6bem
yacoB

0O61em obpasoBaTenibHOW NPorpamMmMbl 76
Ob6s3aTenbHasa ayauTopHasa yyeOHas Harpy3ka (Bcero) 72
B TOM YmChe:
TeopeTnyeckne 3aHATUSA 42
npakTuyecKne 3aHATUA 26
nabopaTtopHble 3aHATUS 4
BHeayauTopHas camoctosiTenbHasa paboTta obyyarowlerocs (Bcero) -
NMpomexyToyHasa aTTecTaumsa — KOHTporibHasa paboTta 1 cemecTp (2 4

yaca), andpdbepeHUMpoBaHHbLIN 3a4€T 2 cemecTp (2 4aca)
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6.TEMATUYECKOE NMNIAHUPOBAHUE

Koabl
KOMMEeTEeHUUH,
HaumeHoBaHue CopepxaHue yyebHoro marepmana n oopmbl O6bem ¢popmupoBaHuto
pa3genos u Tem opraHusaumm gesaTenbHOCTU obyyarowmxcs yacoB KOTOPBLIX
cnocobcTByeT
anemMeHT
nporpamMmbi
1 2 3 4
Pasgen 1. Buonorus kak Hayka. Paszgen 2. XKuBble cMcTtemMbl U UX opraHusauus 2
Tema 1.1. CopgepxaHue y4yebHoro marepmana 2
Buonorus B Buonorms — Hayka o >xuBon npupoge. Cesasn 6uonormm c 0BLECTBEHHbBIMU,
cucteme Hayk TEXHUYECKUMN U OPYTMMU eCTECTBEHHBLIMU HayKamu, ouriocouen, penurmen, 3TMkon,
Tema 2.1. Obwas | acteTkon M npaBom. Ponb 6Guonorm B popMMpPOBaHMM COBPEMEHHOW HayYHOM OK-01, OK-02, OK-
XapakTepuctuka KapTuHbl Mupa. Cnuctema 61MONOrMYecknx Hayk. 04, OK-07
XKN3HN MeTogbl MNO3HAHUA XMBOW npupoabl (HabntogeHue, 3KCNEePUMEHT, OnucaHue, NP1-NP12
n3mepeHune, knaccmgukaumsa, MogenmpoBaHune, ctTatmctTudeckass obpaboTtka gaHHbIX)
XKuBble cuctembl (BrocucTembl) Kak npeameT ndydeHus buonormn. OTnnymne Xmebix
CUCTEM OT HeopraHuyeckon npmpoabl. CeBoncTBa GUOCUCTEM U UX pa3Hoobpasme.
YpoBHM  opraHuMsauum  OMOCUCTEM:  MONEKYNAPHO-TEHETUYECKNA,  KNETOYHbIN,
OpPraHNU3MeHHbIN, MNOMyMALMOHHO-BMAOBON, 3KOCUCTEMHBIN (BMOreoLeHOTUYECKNI),
BrnocdepHbIN
Pasgen 3 XMMnyecknm coctaB U CTPOEHUE KNEeTKH 6
Tema 3.1. CopgepxaHue y4yebHoro marepmana 2
Xnmunyeckum XvMu4ecknn  coctaB  KMeTKWn.  XUMUYECKME  3NIEMEHTbl:  MaKpOJNEMEHTHI, OK-01. OK-02. OK-
COCTaB KIeTKMU. MUKPO3neMeHTbl. Boga n MuHepanbHble BelecTBa. PyHKLUMN BOLAbI M MUHEPASbHbIX OA: OK-O7’
Bopa BellecTB B knetke. [NogaepxaHne ocMoTudeckoro banaHca. J'IP’1 _11P12
N MUHEparnbHble benkn. CoctaB u cTpoeHue 6enkoB. AMWHOKMCNOTbI — MOHOMeEpbl 6enkos.
BelllecTBa. HesameHnMble M 3aMeHMMble aMWHOKUCAOTbl. AMWHOKUCIOTHBLIA COCTaB. YPOBHU
Tema 3.2. CTPYKTYpbl 6€nKoBON Monekynbl (NepBUYHasi, BTOpUYHast, TPETUYHASA N YeTBEPTUYHASA
Bronornyecku CTpyKTypa). XuMmnyeckme cesonctaa bernkos. bronornyeckme dyHKunmn 6erkos.
BaXHble dPepmeHTbl — Bronornveckme katanmsatopbl. CTpoeHne pepMeHTa: akKTUBHbIN LIEHTP,
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XUMUYeckme
coeauHeHus

cybcTtpaTHasa cneumduyHocTb. KopepmeHTbl. ButamuHubl. OTnnums oepmMeHToB OT
HeopraHM4yecknx KatanusaTtopoB. YrneBoAbl: MoOHOcaxapuibl (rnwokosa, pubosa u
aesokcmpnbosa), Amcaxapugbl (caxaposa, naktosa) v nonmcaxapugbl (Kpaxman,
rMIUKOr€eH, uennonosa). buonornyeckne - yHKuuMM  yrmesogoB.  Jlunuabl:
Tpurnuuepuasl, oocdonunuabl, cteponabl. 'mapodunsHo-rmapodobHble CBOMCTBA.
Buonornyeckne dyHkuun nunugos. CpaBHeHWe yrneBoaoB, GenkoB M NUNMAOB Kak
MCTOYHUKOB SHEPIUN.

HykneunHosble kncnotbl: [IHKn PHK. Hykneotnabl — MOHOMEpPbI HYKNEWHOBBIX KUCIIOT.
CtpoeHnune n pyHkummn OHK. CtpoeHune n pyHkunm PHK. AT®: cTtpoeHne u oyHKLMn

Tema 3.3.
CTpyKTypHO-
dyHKUMOHanbHas
opraHusauus
KNeToK

CopgepxaHue y4yebHoOro marepmana

LinTonorns — Hayka o knetke. KnetoyHas teopusa — npumep B3anMOAENCTBUS Naen u
drakTOB B HAy4HOM Mo3HaHUN. MeToabl U3yHeHUs KneTku.

KneTka kak uenocTtHaa >uBas cuctema. O6Wme npusHaKkM KNeTok: 3aMKHyTas
HapyxHas membpaHa, monekynbl [AHK kak reHeTuyeckun annapat, cMctema CuUHTe3a
Bernka.

Tunbl KNEToK: ayKkapuoTuyeckada M npokapmoTtudeckas. OCOBGEHHOCTU CTpOeHUs
npokapmnoTu4eckon kneTkn. KnetoyHas cteHka 6aktepuin. CTpoeHne aykapmoTnieckomn
kKneTkn. OCHOBHbIE OTNNYMS PaCTUTENBHOW, >KMBOTHOM W TPUBHOM  KIETKMW.
[MoBEPXHOCTHbIE CTPYKTYPbl KINETOK— KNeToYHasd CTeHKa, rMUKOKaNMKC, UX (OYHKLUUN.
lMnasamatnyeckaa membpaHa, ee CBONCTBA U OYHKLNMN.

LinTonnasma u ee opraHonabl. OgHoMembpaHHble opraHonbl knetku: AINC, annapaT
"onbaxun, nM3ocomel. NMonyaBTOHOMHbIE OpraHOMAbl KNETKU: MUTOXOHAPWUK, NNacTuabl.
lMpoucxoxpgeHne MuUTOXoHAPUMA W nnactug. Buabl nnactua. HemembpaHHble
opraHonapbl KneTku: pMbOCOMBI, KNETOYHbIN LEHTP, LEHTPUOMN, PECHUYKUN, KIYTUKW.
DyHKUMKM opraHomaoB KneTkn. BkrtoyeHus.

Anpo — perynsatopHbin  LeHTp kneTkn. CTpoeHne agpa: sgepHas o060no4ka,
Kapuonnasma, XpoMaTuH, S4pbIKO. XpOMOCOMbI. TpaHCNoOpT BELLECTB B KNeTKe

JlabopaTopHbIe 3aHATUA

Ne1 (Ha BbIGop npenopgaBaTtens) « CTpoeHne KneTku (pacTeHus, XNBOTHbIE, rpubbl) n
KNeTOYHble BKITOYEHNS (KpaxmMar, KapoTUHONAbI, XIIOponnacTbl, XPOMOMNAACTbI)»

nnun «M3yyeHme cTpoeHus KNeTok pacTeHUN, XXUBOTHbLIX U BakTepuin No4 MUKPOCKOMOM
Ha roToBbIX MUKpoOMpenaparax u Ux onnucaHme».

19




Pa3pen 4. XusHeaeATenbHOCTb KINEeTKU

Tema 4.1.
ObmeH BeullecTB
N NpeBpalleHune
3Hepruu
B KNneTke

CopepxaHue y4ebHOro matepmana

ObmeH BelwecTtB, unu Metabonuam. Accumumnaumna (NnNactTuyecknin OobmeH) wu
anceummnaumsa  (sHepretnyecknin obmeH) — [OBe CTOpPOHbl €AMHOro  nmpouecca
mMeTabonmama. Ponb 3aKOHOB COXpaHEeHUs BelwecTBa W 3HeprMm B MNOHUMaHWUU
meTabonuama. Tunbl obmeHa BeLllecTB: aBTOTPOMHbIN U retepoTpodHbii. Ponb
hepmMeHTOB B 0OMeEHEe BeLLEeCTB U NpeBPaLLEHNUN SHEPTUN B KNETKE.

doTocuHTe3. CBeToBas M TeMHoBas asbl POTOCUHTE3a. Peakumm potocuHTesa.
A dhekTnBHOCTL POTOCMHTE3a. 3HadeHuMe OTOCMHTE3a AONs XMU3HUM Ha 3emne.
BnusHne ycnosuin cpeabl Ha OTOCKMHTES 1 CNOCOObLI NOBLILLEHMS €r0 NPOAYKTUBHOCTYU
Yy KynbTYPHbIX pacTeHun. XeMocuHTe3. XeMocuHTesnpylowme baktepun. 3HadyeHue
XeMoCuHTEe3a NS XU3HM Ha 3emre.

OHepreTnyeckin oOMeH B knetke. PacuwenneHne BewecTB, BblAeNeHne U
aKKyMynNMpoBaHWE 3HEeprnm B KreTke. OTanbl dHepreTndeckoro obmeHa. [Mukonua.
bpoxeHne n ero Buabl. KncrnopogHoe OKUCNEHME, WU KINEeTOYHOEe [AblXaHue.
OkncnuntensHoe docdopunupoBaHne. 3PDHEKTUBHOCTb 3HEPreTUYECKOro obmeHa

N O

Tema 4.2.
BuocuHTes benka
Tema 4.3.
Bupycbl

CopgepxaHue y4yebHoro marepmana

Peakumn matpuyHoro cuHtesa. [eHeTuyeckas uHpopmauma n OHK. Peanusauus
reHeTMyeckom wuwHdopMauum B KneTke. [eHeTnyeckmh Kog M ero CBOWCTBA.
TpaHckpnumna — maTpudHbin cnHTed PHK. TpaHcnauua — 6uocmHTes Genka. dtanbl
TpaHcnsaumn. KognpoBaHne ammHokMcnoT. Ponb pubocom B GMocuHTe3e Bernka.
HekneTtouHble oOpMbl XU3HM — BUpycbl. WcTopus oTkpbiTua Bupycos (0. W.
MBaHoBckuin). OCOB6EHHOCTM CTPOEHMUS M KU3HEHHOTO LMKa BUpycoB. baktepuodaru.
BonesHn pacTeHuin, XMBOTHbIX W 4YenoBeKa, Bbl3blBaeMble Bupycamu. Bupyc
nmmyHogedpuumta denoseka (BUY) — Bosbygutens ClAOa. [Mpodunaktuka
pacnpoCcTpaHeHUsi BUPYCHbIX 3aboneBaHnmn

lMpakKkTn4yeckoe 3aHATUE

Ne 1 «Buomnormyeckas ponb MWUHepanbHbIX BellecTB B  obecnedvyeHun
XU3HEOEATEeNbHOCTM  OPraHu3MoB, MPOSIBNEHUs  aucbanaHca  MuHepanbHbIX
3NEeMEHTOB»

Ne 2 «PelleHne 3agay Ha onpeaeneHne NocneaoBaTenlbHOCTU HYKNeoTUOA0BY

OK-01, OK-02, OK-
04, OK-07
nP1-npP12
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Pasgen 5. PaamHOXeHMe n nHaMBMAayanbHoe pa3BUTMe OpraHu3mMoB 8

Tema 5.1. CopepxaHue y4yebHOro matepumana 2

KuU3HeHHbIN LMK | KNeTOYHbIA LMK, UMW XU3HEHHbIW LUMKN KneTku. MHTepdasa u mutos. pouecchl,

KNeTKn npoTekawwumne B uMHTepdase. Pennukauma — peakuns matpudHoro cuHtesa [QHK.

Tema 5.2. CTpoeHne XpoMOCOM. XpOMOCOMHbIA Habop — kapuoTun. AunnongHbii U rannongHbIn

dopmbl XPOMOCOMHbIe Habopbl. Xpomatuabl. LluTonorndeckne OCHOBbI Pa3MHOXEHUS U

pPa3MHOXEeHNS NHONBMAOYANbHOrO Pa3BUTUA OpraHnM3mMoB. [leneHne knetkm — mutod. CTagum Mmtosa.

OpraHnM3mMoB lMpouecchl, nNpoucxoasme Ha pasHbiX CcTagusx MuTosa. buonornveckuii cmbicn
MuTOo3a. MNMporpammupyemasi rméens KneTkn — anonToas.
dopmbl  pasMHOXeHMs opraHuamoB: ©Gecnonoe wun nonosoe. Bugbl 6ecnonoro
Pa3MHOXEHUA: aeneHne HagBoe W MOYKOBAHME OAHO WM MHOFOKIETOYHbIX,
cnopoobpa3oBaHne, BeretatMBHoOe pa3MHOXeHUe. WICKYCCTBEHHOE KIOHWpOBaHue
OpraHM3MoB, ero 3Ha4YeHue ans cenekuunu.
MonoBoe pa3mMHOXeHue, ero otnuums ot ©Gecnonoro. Mewnos. Ctagum menoasa.
Mpouecchl, npoucxoaswmne Ha ctagmsax menosa. NoBegeHne XpoMOCOM B MeMNOo3e.
KpoccuHrosep. bruonornyeckmin cMmbicin 1 3HadeHne menosa. [ameToreHes — npouecc
06pa3oBaHMsi NONOBbIX KIETOK Y XXMBOTHbIX. [ONOBbLIE XXenes3bl: CEMEHHUKN N SUYHUKM.
O6pasoBaHune 1 pasBuUTME MNOJSIOBLIX KNETOK — rameT (cnepmaTto3ouna, AnuekneTka) —
cnepmatoreHes un ooreHe3. OCoOBeHHOCTN CTPOEHUS SANLIEKNETOK U cnepmMaTo30MaoB.
OnnogoTteopeHue. MNMapteHoreHes

Tema 5.3. CopepxxaHue y4eOHOro marepumana 2

NHoveuayanbHoe | MiHomBMayanbHoOe pas3BuTue (OHTOreHes). AMOpuoHansHoe passutme (amMOpuoreHes).

passutune OTanbl 3MOpPUOHANbHOrO pPasBUTUS Yy  MO3BOHOYHLIX KMBOTHbIX: ApobrneHue,

OpraHnM3moB racTpynsums, opraHoreHes. MocTambproHansHoe pasBuTHE. Tunbl

Tema 5.4. NOCTAMOPUMOHANBLHOIoO pa3BUTUA: NpsiMoe, He nNpsimoe (NMYnHOYHoe). BrninsaHue cpeapl

OcobeHHoCTH Ha pasBuTME OpPraHM3MoB; (PaKTOpbl, CMOCOBHbIE BbI3blBaTb BPOXAEHHbIE YPOACTBA.

CTPOEHUs PocTt n pasutme pacteHuin. OHTOreHes LBETKOBOrO PacTEHUsi: CTPOEHWE CEMEHM,

N pasBUTUSA cTagun pasBuTud

mMakpoopraHuama | BapuaHt 1. TkaHu pacteHmin. CTpoeHne opraHoB pacTUTENbHOrO OpraHnMama, Ux porsb

n cBA3b mMexay cobon. YXKusHeoesaTenbHOCTb PacTUTENbHOrO opraHuama. Poct wm
pas3BUTUE pacTeHusl. YCnoBus npopactaHus cemsiH. [logrotoBka CeMsiH K MOCeBY.
Passutne npopoctkoB. BnusHue UTOropMOHOB Ha pOCT pacTeHus. PocTtoBble
OBWKEHUs pacTeHuin. PassButue nobera M3 noykn. PasMHOXEHWe pacTeHun n ero

OK-01, OK-02, OK-
04, OK-07
ne1-npP12
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3HayeHne. CemeHHoe (reHepaTUBHOE) pa3MHOXEHUe pacTeHuin. LiBeTkn n couBeTus.
OnbineHne. [lepekp€CTHOe  onbifieHne  (BETPOM, XMBOTHbIMW, BOAOW) WU
camoonbineHve. [1BorHoe onnogoTBopeHne. BeretatMBHoe pa3smMHOXEHNE LIBETKOBbIX
pacTeHun B npupogde. BeretatMBHOoe pasMHOXEHME KynbTYypHbIX pPacTeHUN.
X039MCTBEHHOE 3HAaYEeHNEe BEreTaTMBHOIO PasMHOXEHUS.

lMpakKkTn4yeckne 3aHATUA

Ne 3 Pa3paboTka MeHTanbHOW KapTbl TKAHEW, OPraHOB U CUCTEM OPraHoB
MaKpOOpraHM3MoB (pacTeHNS, XNBOTHbIE, YENOBEK) C KPaTKOW XapaKTEePUCTUKON MX
YHKUMNA.

Ne 4 «BupycHble n GakTepuanbHble 3aboneBaHMs MaKpOOPraHM3MOB (YESIOBEK,
XWBOTHbIE, pacTeHund). IdnuaeMnyecknin  (dNM300TUYECKUA,  ANUPUTOTUYECKUI)
npouecc. ObLme NPUHLMMBLI LCNONb30BaHNA NEKapCTBEHHLIX BewecTB. OcobeHHOCTH
NpUMEHEHNsE aHTUBUOTUKOBY

Paspgen 6. HacnegctBeHHOCTb U U3BMEHYUBOCTbL OPraHU3MOB

Tema 6.1.
3aKoHOMEepHOCTHU
HacrnegoBaHus

CopepxaHue y4yeGHoOro matepuana

MpeomeT n 3agavn reHetukn. Ponb uutonormm mn amMOGpuoniormm B CTaHOBEHWUM
reHeTukn. Bknag poccumnckux n 3apybexHbix ydeHbiX B pa3Butue reHetukn. Metoapl
reHeTUKn (rmépmaonornyecknin, UNTOFEHETUYECKUIN, MOSEKYIISPHO-FrEHETUYECKUI).
OCHOBHblEe TeHeTMyeckne MoHATUA. [eHeTMyeckas CUMBONMKA, WUCNoONb3yemMas B
CXeMax CKpeLLnBaHum.

3aKOHOMEpPHOCTU HacneaoBaHUs MPU3HAKOB, YCTaHOBMeHHble [. MeHgenem.
MoHormbpumaHoe ckpelumBaHne. 3akoH eamnHoobpasuns rmbpnaos NEPBOro NOKONEHUS.
MpaBuno [oMUHMPOBaHMSA. 3aKOH paclliennieHns npusHakoB. [MnoTesa 4YnUCTOThI
rameT. [lonHoe n HenomnHoe AoMuHupoBaHue. OurnbpuaHoe ckpewmBaHue. 3akoH
He3aBMCMMOro HacrnegoBaHUsA NPU3HAKOB. LiMToreHeTnyeckne oCHOBbI ANrMOPMAOHOro
cKpelwimBaHus. AHanusupylollee ckpelwymBaHue. Mcnonb3oBaHMe aHanmMsnpyrowlero
CKpelmBaHua Anga onpegenenns reHotuna ocoou.

lMpakKkTn4yeckne 3aHATUA

Ne 5 PelleHune 3aad Ha onpeaeneHne BepOSTHOCTU BO3HUKHOBEHMS HacneACTBEHHbIX
NPU3HAKOB NPW MOHO-, OW-, MONUIMOPUOHOM U aHanMU3UPYHOLLEM CKpeLLUMBaHUW,
COCTaBNEeHNEe reHOTUMUYECKUX CXEM CKpeLLUBaHUS

Tema 6.2.
CuenneHHoe

CopepxaHue y4yebHOro matepumana

CuenneHHoe HacnegoBaHuve npu3HakoB. Pabota T. MopraHa no cuenneHHomy

OK-01, OK-02, OK-
04, OK-07
ne1-np12
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HacnegoBaHue
NPU3HAKOB

Tema 6.3.
3akoHOMepHOCTH
N3MEHYNBOCTMU

HacrnegoBaHUIO reHoB. HapylleHue cuenneHnsa reHoB B pesynbTaTe KPOCCUHrosepa.
XpoMocoOMHaa Teopusi HacneacTBEHHOCTU. [eHeTudeckne kapTbl. [eHeTuka nona.
XpomMocoMHOe ornpegernieHMe nona. AyTOCOMbl U MOSIOBblE  XPOMOCOMBI.
[omorameTHble U1 reTeporameTHble oOpraHuambl. HacnegoBaHue npU3HaKoB,
CLENSIEHHbIX C NOMOM.

N3meHumBoCTb. Brabl n3amMeH4YMBOCTU: HEHAcneacTBEHHAs U HacneacTBeHHasa. Ponb
cpedbl B HeHacneaCcTBEHHOW WM3MEHYMBOCTWU. XapaKTepucTuka moamcukauMoHHON
N3MEHYNBOCTN. BapunaumoHHbIM pag M BapuaumoHHas KpuBas. Hopma peakuuum
npuaHaka. KonuyecTBEHHblE W KayYeCTBEHHbIE MPU3HAKM N KX HOpPMa peakuuu.
CsowcTBa MOANPUKALNOHHON N3MEHYMBOCTIN. HacneacTBeHHas, UM reHoTUnmMyeckas
N3MeH4YNBOCTb. KOMOMHaTMBHas naMmeH4YnBocTb. Menos3 n nonoBom npoLecc — 0OCHOBa
KOMOMHATMBHOM U3MeH4MBOCTU. MyTaumoHHas wu3MeH4umBoCTb. Knaccudumkauus
MyTauun: reHHble, XPOMOCOMHblE, TFeHOMHble. YacToTa W NPUYUHBI  MyTauUUA.
MyTareHHble ¢akTopbl. 3aKOH TOMOSOIMYECKUX PSAOoOB B HAcNeLCTBEHHOW
N3MEHYNBOCTHU

H. /. BaBunoBa

n PaKTu4eCKkune 3aHATusA

Ne 6 PelueHne 3agay Ha onpeneneHne BepOATHOCTU BO3HUKHOBEHUS HACeaCTBEHHbIX
NPU3HaKoOB Mpu cUENNIEHHOM HacnegoBaHWKW, COCTaBNEHME TEHOTUMUYECKUX CXEM
CKpeLumBaHns

Ne 7 PelwieHne 3agady Ha onpeaeneHne BepOATHOCTU BO3HUKHOBEHUS HACneaCTBEHHbIX
MPU3HAKOB MNPV  pPasfnUYHbIX TuUNax B3aMMOLEWCTBUSA TEHOB, COCTaBfEeHUEe
reHOTUMNYECKNX CXEM CKpeLLMBaHUSA

Tema 6.4.
leHeTuKa
yenoBeka

CopgepxaHue y4yebHoro marepmana

leHeTnka 4enoBeka. Kapuotmn yenoBeka. OCHOBHblE METOAbl FEHETMKM YerioBeKa:
reHeanornyeckun, 6rmsHeLoBbIv, LMTOreHeTUYECKUIA, BUOXMMUYECKNIA, MONEKYTISAPHO-
reHeTUYECKUN. CoBpemeHHoe onpeneneHue reHoTuna: NONHOreHoMHoe
CEKBEHMpOBaHWEe, reHoTUNMpoBaHme, B TOM 4ucne c¢ nomowbto [1LP-aHann3a.
HacnepctBeHHble 3aboneBaHusi 4enoBeka: TreHHble 6one3Hn, 6onesHn ¢
HacrneacTBEHHOW MpPeapacrnonioXXeHHOCTbI, XPOMOCOMHble 6one3Hn. ComaTudeckue
N reHepaTtmBHble MyTauuun. CTBoMoBbIE KNETKW. [NpruHUMnbl 300poBOro obpasa XusHu,
OVNArHOCTUKN, NPOUMNAKTUKA U JIeYeHUst TreHeTudeckux OonesHen. Mepguko-
reHeTU4Yeckoe  KOHCynbTMpOoBaHuMe. 3HayeHue  MeOMUMHCKOM  FEeHeTUKM B
npegoTBpaLlEeHNUM 1 NEYEHNN reHETUYECKMX 3ab0neBaHni YenoBeka
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n PaKTUn4eCKkmne 3aHATUA

Ne 8 «CocTaBneHne n aHanus3 poAoCiOBHbIX YernoBeKay

KoHTponbHas paboTa 3a 1 cemecTtp

Pa3pen 7. 9Bontoy

MOHHasa Guonorus

Tema 7.1.

CopepxaHue y4yebHoro matepuana

OBONMOLIMOHHAA
Teopus

MW ee MecTo B
ovnonorum

Mpennocbifnkn BO3HUKHOBEHUST 3BOSIOLMOHHON TEOPUN. OBOSIOLIMOHHAA TeopUsa n eé
MecTo B Guonormun. BnnsiHme aBOMOLMOHHOM TEOPMM Ha pa3suTne Gruonornm n gpyrmux
Hayk. CsugetenbctBa aBomnouuun. [laneoHTonornyeckme: nocneaoBaTesibHOCTb
nosiBNIEHNA BWOOB B MNaNeOHTONOMMYecKon rnetonucn, nepexogHble opMbl.
Buoreorpadunyeckue: cxoacTeBo n pasnuune dpayH u ¢ornop MaTepukoB U OCTPOBOB.
OMbpuornornyeckme: CXoacTea 1 pasnuunsa aMOpUOHOB pasHbIX BUAOB MO3BOHOYHbIX.
CpaBHUTENbHO-aHAaTOMUYECKNE: TOMOSOMMYHbIE, aHanornyHble, pyaAUMEHTapHbIe
opraHbl, aTtaBm3ambl. MonekynapHo-GMOXMMUYECKME:  CXOOCTBO  MEXaHM3MOB
HacneacTBEHHOCTU M OCHOBHbIX MeTabonn4ecknx nyTen y BCEX KUBbIX OpraHn3MoB.
OBontoumoHHas Teopus Y. [apsBuHa. [Npeanocbinikm BO3HUKHOBEHUS OapBUHU3MA.
[Bwxywine cunbl aBonoumMm BuaoB no [JapeuHy (M36LITOYHOE pPa3MHOXEHME Mnpwu
OFPaHNYEHHOCTM  PECYpCoB, HeonpedenéHHas  M3MeHYMBOCTb, 6Oopbba  3a
CyLLECTBOBaHME, eCTECTBEHHbIN 0TOHOP)

N (N

Tema 7.2.

CopepxaHue yuye6HOro matepvana

Mwukpoasontouma.
Tema 7.3.
Makpoasontoums

CuHTeTnyeckasn Teopus aonwoumm (CT3) M €€ OCHOBHbIE  MOSIOXEHUS.
Mukpoasontouma. lMonynauua kak eguHuua Buaa u asonwouuun. [OBuKywmne cunbl
(cpakTopbi)asontoumm BMaoB B npupone. MyTauMOHHbBIN Npouecc U KoMOMHaTMBHas
N3MEHYMBOCTb. [lonynsunoHHbIE BOMHLI M Apend reHoB. M3onauua u murpaums.
EctecTBeHHbI 0TOOp — Hanpasnsawwmun daktop asonoumm. Popmbl €CTECTBEHHOIO
oT6opa. [MpncnocobneHHOCTb OpraHM3mMoB Kak pesynbTaT aBonioumn. [pumepsl
npucnocobneHnn y opraHmamoB. Apomopdosbl M mguoagantauun. Bug wn
BngoobpasoBaHne. Kputepun Bumaa. OcHOBHble ¢opMbl  BuAo0Opa3oBaHUS:
reorpadumyeckoe, aKonorn4eckoe.

Makpoasontouns. Popmbl 3BOMIOLMMK: mneTmyeckas, AUBEPreHTHas, KOHBEPreHTHas,
napannensHas. HeobpatnmMocTb 9Bonoumm

MpakTn4yeckoe 3aHaTue (Ha BbIOOP NpenogaBaTens)

Ne 9 «CpaBHeHMe BUaoB N0 MOPONornyeckoMy KpUTepmon»
nnn «OnmcaHne nNpmMcnocobyIeHHOCTN OpraHn3Ma 1 ee OTHOCUTENbHOIO Xapakrepa»

OK-01, OK-02, OK-
04, OK-07
ne1-np12
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Pasgen 8. Bo3HUKHOBEeHME U pa3BUTUE XXU3HU Ha 3emne

Tema 8.1.
3apoxgeHue n
Pa3BUTUE KN3HMW.

CopepxaHue y4yeOHOro marepumana

ﬂ,OHay'-IHbIe npencraBlieHnA (0] 3apoxgeHun XU3HN. Haquble rmnoTesbl
BO3HMKHOBEHWSA XN3HN Ha 3emne: abuoreHes u naHcrnepmMmunA. XumMmunyeckasi 9Bosoums.

N[O

Tema 8.2. ABNOreHHbIN CUHTE3 OPraHNYeCKNX BELLLECTB N3HEOPraHNYeCKMX. QKCNepuMeHTanbHoe
Cuctema noaTBEPXAEHNE XMMUYECKOM 3BonwuMn. HadvanbHble 3Tanbl  Guonornveckown
OpraHnyecKkoro agonoumn. vnotesa PHK- mupa. PopmupoBaHne meMOpaHHbIX CTPYKTYp W
Mupa BO3HWKHOBEHME MPOTOKNETKW. [lepBble kneTkm mn umx asonwouus. PopmmpoBaHune
OCHOBHbIX PYIM XWBbIX OPraHN3MOB.
Passutne xu3HM Ha 3emne no apam u nepuodam. Katapxen. Apxenckas wu
npoTepo3onckas apbl. [laneosonckasn apa n e€ nepmnoapl: KEMOPUNCKUIA, OPOOBUKCKUN,
CUNYPUNCKUIN, OEBOHCKUM, KaMEeHHOYronbHblM, nepmckun. Mesosonckas apa U eé
nepuogbl: TpWacoBbl, OPCKUK, MenoBon. KanHo3ouckas a3pa M eé nepuoabl:
naneoreHoBbIN, HEOreHOBbIA, aHTPOMNOreHOBbIN. XapakTepuctuka Kiumarta W
reosiorMyeckmx npoLeccos.
Cuctema opraHMyeckoro mMupa Kak oTpaxeHue  aponounn.  OCHOBHblE
cucTemaTudeckme rpynnbl opraHn3amMoB. OCHOBHbIE aTanbl 3BOSIOLMU PaCTUTENBHOIO
N XXMBOTHOrO Mmpa. ApomMopdo3bl Y pacTeHUN U XMBOTHbIX. [losiBNneHne, pacuBeT m
BbIMUPaHWE rpynmn XnBbIX OPraHM3MoB
Tema 8.3. | CopepxaHue y4eObHOro marepumana 2
MpoucxoxaeHwe OBonouna  4venoseka. AHTpPOMoOnorma Kak Hayka. PasButve npencraBneHun o
yernoBseka — | NnpoucxoxaeHun yenoseka. Metoabl U3yyeHus aHTpornoreHesa. CxoacTea v pasnuyus
aHTpornoreHes. yerioBeka M XMBOTHbIX. CucTemaTnyeckoe nonoxeHue yernoBeka. [BuxKyLune cunbl
OcHoBHble cTaguu | (hakTopbl) aHTponoreHesa. HacnegcTBeHHasi UBMEHYMBOCTb M €CTECTBEHHbIV OTOOP.
3BOSIOLINMN OOwecTBeHHbIN 00pa3 XW3HW, WU3rOTOBMEHME OpyaMn Tpyaa, MbIUNEHWE, peyb.
yernoseka OcCHOBHble CTaguu 1 BETBY 3BOSIOLUKN YeNoBeKa: aBcTpanonuTeku, Yenosek ymensin,

UenoBek npsamoxogswmin, YenoBek HeaHOepTanbckun, Yernosek pasyMHbIN
COBpEMEHHOro Tumna. Haxooku wuckonaemblX OCTaHKOB, BpPEMS CyLLeCTBOBaHMS,
obnacTb pacnpocTpaHeHusi, 06BbEM rofIloBHOro Mo3ara, obpas XunsHu, opyaus.
Yenoseyeckne pacbl. OCHOBHble 6GonbluMe packl: eBponeouaHas (eBpasuinckas),
Herpo-aBcTpanongHas (3ksaTopuarnbHasi), MOHroriomaHasa (asmaTcko-aMmepuKaHckas).
YepTbl NpucnocobneHHOCTN npeacTaBuTENEen 4YenoBeYecKUX pac K  YCroBUSIM
cyuecTBoBaHusA. EAMHCTBO YyenoBeyecknx pac. Kputuka pacusma

OK-01, OK-02, OK-
04, OK-07
ne1-np12
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MpakTnyeckue 3aHATUA (Ha BbIGOP npenogaBaTens)

Ne 10 «Bpems n nytn pacceneHunsa yenoseka no nnaHeTe»
nnn «lMpmncnocobneHHoCTb 4YenoBeka K pasHbiM YCrOBUMAM  Cpeapl.
reorpadomyeckon cpefbl Ha MOPdONOrNI0 U PUNONOTNK0 YeroBeKa»

BnuaHue

Paspgen 9. OpraHuambl U oKpyxaruias cpeaa 4
Tema 9.1. CopepxaHue y4yebHoro marepmana 2
Qkonorus Kak | Okonormst kak Hayka. 3agadum u pasgenbl akonormn. MeTogbl 3KONormyeckux
Hayka. Cpenbl | ccnegoBaHuin. JKorormyeckoe MUMPOBO33peHMe COBpPeMeHHOro yenoseka. Cpenpl
XU3HMW. obutaHuna OpraHn3moB: BOAHas, Ha3eMHO-BO3yLLUHas, noYBeHHas,
Qkonorunyeckue BHYTpMOpraHmaMeHHas. Jkonornyeckme daktopbl. Knaccudukaums 3KONornyeckmx
drakTopsbI drakTopoB: abnoTndeckne, BuoTUYecKne N aHTponoreHHble. [1encTeme aKONorm4ecKnx
Tema 9.2. (haKTOpOB Ha opraHn3msbl OK-01. OK-02. OK-
JKonornyeckue AbBuoTuyeckme akTtopbl: CBeT, TemnepaTtypa, BRaXHOCTb. doTonepnognsm. 04’ OK-O7’
XapaKTepUCTUKN MpucnocobneHnst opraHM3MoB K OENCTBUIO abnoTnudecknx gaktopoB. bruonornyeckune J'IP’1 P12
nonynauum PUTMBbI.

BuoTtuyeckne dakTtopbl. Buabl GuoTuvecknx B3aMMOOEWCTBUN:  KOHKYPEHLMS,

XUWHUYecTBo.  [lapasutmam,  MyTyanusMm, KOMMEHCanuaMm  (KBapTMPaHCTBO,

HaxnebHn4ecTBo), amMmeHcanmam, HEeNTpanm3am. 3HavyeHune OnoTUYECKNX

B3aMMOAENCTBUN ANSA CYLLECTBOBAHUS OPraHM3MOB B MPUPOAHbIX COObLecTBax.

JKonornyeckme xapaktepuctvku nonynaumn. OCHOBHble nokasatenu nonynsauun:

YUCNEHHOCTb, NSIOTHOCTb, POXAAEMOCTb, CMEPTHOCTbL, NPUPOCT, MUrpaums. AnHamvka

YUCINIEHHOCTM NONYNALMM 1 e€ perynsums

lMpakTnyeckoe 3aHATHE 2

Ne 11 «lMoacYET NAOTHOCTM NONYNAUUKA pasHbiX BUOOB PacTEHUNY
Pasgen 10. CoobuecTBa U 3Konorm4eckme CUCTeMbI 8
Tema 10.1. CopgepxaHue y4yebHoro marepmana 2
CoobuwectBa CoobuwectBo opraHmamoB — 6uoueHo3. CTpykTypbl 6GuoueHo3a: BuaoBas, OK-01, OK-02, OK-
OpraHu3mos, NPOCTPaHCTBEHHad, Tpodudeckas (nuwesas). Bwugbl-gomuvHaHTel. CBA3M B 04, OK-07
aKkocuctembl Tema | BuoueHo3se. JIP1-NP12

10.2.
MpupopaHble
9KOCUCTEMBI

Okonornyeckme cuctembl (akocuctemsbl). MoHsaTMe 06 akocucTeme n GuoreoueHose.
@DYHKUNOHANbHbIE KOMMOHEHTbLI 9KOCUCTEMBI: NMPOAYLIEHTbI, KOHCYMEHTbI, PeAYLIEHTHI.
KpyroBopoT BellecTB U MOTOK 3Heprum B akocucteme. Tpodmyeckume (NuieBble)

YPOBHWU 3KOCUCTEMBbI. Muwesble uenn n cetn. OCHOBHbIE MOKa3aTenn 3KOCUCTEMBI:
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Guomacca, npoaykums. JKomormyeckue nupammabl: NPOAYKUUKW, YUCIEHHOCTW,
BGuomaccel. CBoWCTBa 9KOCUCTEM: YCTOMYMBOCTb, CaMOpErynsuus, pasBuTue.
Cykueccus.

MpupogHble 3KOCUCTEMbI. JKOCUCTEMbBI PEK K O03EpP. OKOCUCTEMA XBOWHOIO Wn
LUMPOKOSIMCTBEHHOTO  fieca.  AHTPOMOreHHble  3KOCUCTEMbl.  ArpoO3KOCUCTEMBI.
Ypb6oakocuctembl. buonornyeckoe n XO3sIMCTBEHHOE 3HAYEHWE arpo3KOCUCTEM U
ypboakocuctem. buopasHoobpasve kak akTop YCTOMYMBOCTM  IKOCUCTEM.
CoxpaHeHune brnonorn4yeckoro pasHoobpasus Ha 3emne

Tema 10.3.
Buocdepa —
rnobanbHas
akocucTema
3emnu.

Tema 10.4.
Bnnanwne
a@HTPOMOreHHbIX
drakTopoB Ha
BGuocdepy.

Tema 10.5.
Brnnaxne
couunanbHo-
3KOMNOrn4ecKkmnx
drakTopoB

Ha 300poBbE
yeroBeka

CopepxaHue y4yeObHOro marepmana

YueHnue B. . BepHaackoro o 6uocdepe. 'paHuubl, cocTaB 1 CTpPykTypa Guocdepsbl.
Kveoe BewectBo n ero dgyHkumn. OcobeHHOCTM OBuocdepbl kak rnobanbHOn
akocuctembl. [OuHamumyeckoe paBHoBecue u obpaTHas cBsA3b B Buocdepe.
KpyroBopoTbl BELLECTB M BUOreoxmmmyeckne LuKnbl anemMeHToB (yrnepoga, asoTa).
3oHanbHOCTb 6uoccepbl. OCHOBHbIE GBUOMBI CyLLN.

UenoseyectBo B Ouocdepe 3emnu. AHTponoreHHble U3MeHeHusi B Ouocdepe.
mobanbHble  akonornyeckme  npobrnembl.  CocywiectBoBaHMe  npupodbl U
yenoseyecTtBa. CoxpaHeHne GruopasHoobpasns Kak OCHOBa yCTOMYMBOCTU Brocdepsi.
OcHoBa paumnoHarnbHOro yrnpaeneHns NPUPOAHbLIMU PeECYpPCaMmn N UX UCMNOSTb30BaHUE.
HocTmkeHuns Guonorun n oxpaHa npupoapl

3popoBbe M ero cocraBnsawowmne. Paktopbl, MNOMOXUTENBHO W  OTPULATENBHO
BNMSKOWME Ha OpraHnam 4enoseka. [lpobGrnema TexHOreHHbIX BO3L4EWCTBUMM Ha
3[0pOBbE YenoBeKa (3MNeKTpoMarHMTHble Nons, 6biToBass XMMuUsl, N36bITOYHbIE LLUYMb,
pagvauma un 1.n.). Agantaums opraHmsma YesioBeka K paktopam okpyxarLien cpeabl.
MpuHUunbl  opMmnpoBaHua  3gopoBbecbeperatowiero  nosegeHus.  dusndeckas
aKTUMBHOCTb M 340poBbe. [pynnbl 3gopoBbs. OCHOBbLI 3akanuBaHusa. buoxmmmnyeckue
acnekTbl paunoHanbHoro nutaHua. MNpaeuna 6e3onacHOro MCNonb3oBaHUS ObITOBLIX
npnbopoB K1 TexHuyeckux ycTponcte OBnageHne MeTogamn onpeaeneHuns
nokasatenem YMCTBEHHOW  paboTOCNOCOOHOCTM, OOBACHEHME  MNONYyYEHHbIX
pe3ynbTaTtoB U hopMynMpoBaHue BbIBOAOB (MMCbMEHHO) C MCMOSb30BaHNEM HayYHbIX
NOHATUW, TEOPUN N 3aKOHOB

lMpakKkTn4yeckue 3aHATUA

Ne 12 PelueHne NpakTUKO-OPUEHTMPOBAHHbLIX pacyeTHbIX 3alaHUii Ha cocTaBfieHue
Tpodudeckmx Lenen, nupamma Guomaccsl n 3Hepruu, NepeHocy BeLecTBa N SHepPrum
B 3KOCUCTEMaX
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Ne 13 PelueHne NpakTUKO-OPUEHTMPOBAHHBLIX PacyeTHbIX 3afdady Ha onpegeneHue
NNOLWAaAM HacaXXaAeHUA ANs CHUXKEHUS KOHLEHTpaLuK YrieKkMcrnoro rasa B atMmocdepe
CBOEr0 pernoHa npoxmneaHus

MpakTu4yeckoe 3aHATME (HA BbIOOP NnpenogaBaTens)

Ne 14 «3konornyeckne acnekTbl NPOGECCMOHaNbHON OeATENbHOCTNY

nnu «BnuaHue NponsBoACTBEHHbIX (DAKTOPOB HA OpPraHM3M Yenoseka»

nnn «PelueHne NpakTUKO-OPUEHTUPOBAHHBIX PaCYeTHbIX 3afaHui MO COXPaHEHWUIO
NPUPOAHbLIX PECypCOB CBOErO pPernoHa rnpoXXuBaHUsA»

Ne 15 «OnpegeneHne CyTOYHOrO pauMoHa MNUTaHUS B 3aBMCUMOCTU OT YPOBHS
dom3n4EeCKOM aKTUBHOCTUY

nnu «lNpodurnakTnka npodeccmoHanbHbIX 3aboneBaHniny

nnn «BaanmogencTeme YenoBeka ¢ TEXHOIOMMYECKON cpeaon»

JNlaGopaTopHble 3aHATUA (Ha BbIOOp NpenoaaBaTtens)

Ne 2 «YmcTBeHHast paboTocnocobHOCTbY

unn «BnnsHne abuotmyeckux pakTopoB Ha 4YenoBeka (HU3KME W BbICOKME
TemnepaTypbl)»

(B kadecTBe TpUIrepoB CHwXawWmMx paboTocnocoBHOCTL MCNONb30BaTb YCMOBUS
OCYLLEeCTBNEHUS NPOodeCCNOHaNbHON AeATENbHOCTU: LWYM, TeMnepaTtypa, musnyeckas
Harpyska v 1.4.)

Pasgen 11. Cenekuusa opraHn3mMoB, OCHOBbI OMOTEXHONOrnm

Tema 11.1.
Cenekuus Kak
Hayka un npolecc

CopepxxaHue y4yebHOro marepumana

Cenekums Kak Hayka 1 npouecc. 3apoXxaeHne cenekumm n gomectmkaumsa. YueHune H.
. BaBnnoBa o0 LeHTpax MHOroobpasvsi n NPOUCXOXOEHUSA KyIbTYPHbIX PacTEHUMN.
LleHTpbl NponCXoXXaeHnsa goMaLLHKX XMBOTHbLIX. COpT, nopoaa, wramMmm.
CoBpeMeHHble MeToabl cenekumm. MaccoBbIn 1 MHOUBUAYaNbHbIN OTOOPLI B CENEKLUN
pacTeHMn n XuBOTHbIX. OueHKka akcTepbepa. bnmnskopoacTBEHHOE CKpelmBaHue —
NHOPUANHT. Yuctasa nuHus. CkpelmBaHne YNCTbIX NUHKIA. FeTepo3nc, nnu rmbpmnaHas
cuna. HepoacTteBeHHoe ckpelumBaHne — aytopuauHr. OtganéHHasa rmbpuansauusa n eé
ycnexu. WICKYCCTBEHHbI MyTareHe3d W nomnyvyeHne nonuvniounaoB. [OCTMXKEHUS
Cenekumm pacTeHUN, XXMBOTHbLIX 1 MUKPOOPraHN3MOB

Tema 11.2.
OcHoBbI
OMOTEXHOOMMN.

BuoTexHonorns kak oTpacnb Npou3BOACTBa. [eHHast MHXeHepusi. BTanbl co3aaHus
pekoMbuHaHTHOM [OHK wn TpaHCreHHbix opraHu3moB. KneTouHas WHXeHepus.
KnetoyHble KynbTypbl. MUKPOKNOHaNbHOE pa3MHOXeHue pacteHuin. KnoHuposaHue

OK-01, OK-02, OK-
04, OK-07
ne1-np12
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Tema 11.3. BbICOKOMPOOYKTMBHbLIX  CENbCKOXO3ANCTBEHHbBIX OPraHM3MoB. JKOSlorMyeckme w
BuotexHonorun B | aTudeckue npodbnembl. MO — reHeTUYECKM MOANGPULMPOBAHHBIE OPraHN3MbI.

KN3HU OcHOBHble HanpaBneHusi COBPEMEHHON OunoTexHonorm B MNpPOodeCCUOHaNbHOM
n npodpeccun peatenbHocTy Yenoseka. Metoabl 6uoTexHonormn. O6bLeKTbl BuoTexXHONOrMn. ATUKa
OMOTEXHOMOIMYECKMX N FTEHETUYECKMX IKCNepuMMeHTOB. [MpaBuna noucka n aHanmsa
BG1o3KoNnorMyeckorn UHOpPMaUUN N3 pPasfnnYHbIX MCTOYHWKOB (HayyYHas M y4ebHo-
Hay4Has nurepartypa, cpeacTea MaccoBon MHpopmauumn, cetb IHTEPHET 1 apyrue)

Paspen 12. PewueHue kencoB B obnactn 6MoTexHornorum 4
Tema 12.1.3. MpodeccrnoHanbHO OpUeHTUPOBaHHOE coaepXaHue (coaepxaHue NPUKNagHoro 2
BuotexHonormn wn | moayns)
pacTeHus BapuaHt 3. PasButne GMOTEXHONOMMN C MCMNOMb30BaAHMEM PacCTEHUW, NMPUMEHEHME
NPOAYKTOB OMOTEXHOMNOrMM B XXM3HWM YerioBeka, MOMCK M aHanuM3 mHdopMaumm u3
pa3nNUYHbIX UICTOYHMKOB (Hay4Has 1 y4ebHo-Hay4YHasa nuTepaTtypa, cpeacTtsa MacCcoBOM OK-01, OK-02, OK-
NHopMaLmu, ceTb NHTepHeT 04, OK-07
JIP1-NTIP12
n apyrue)
lNMpakTuyeckue 3aHATUA 2
Ne 16 Kencbl Ha aHann3 nHopmMaunm o pa3BnUTUN BUOTEXHONOIMI C NCMONb30BaHMEM
pacTeHumn
(MO MUHK- rpynnam)
Ne 17 3awmTa Kenca: npeacraBrieHne pesynbTaToB peLleHns KencoB (BbICTYNMeHne
C Npes3eHTauunen)
Pasgen 13. Buonornyeckune nccrnegoBaHnsa B npodeccmoHanbHoun cepe 4
Tema 13.1. MpodeccuoHanbLHO OpMEHTUPOBaAHHOE coaepKaHue (coaepKaHue NpUKNagHoro 2
OcHoOBHble mopayns)
MeToabl HayyHbin  meTon. Metoabl  BMO3KOMOrMYEeCKUX  UccrnegoBaHUW:  MNOSieBble, OK-01, OK-02, OK-
B1oakoNorN4eCKNX naGopaTopHble, SKCNEPUMEHTarbHbIE. MOHUTOPUHI OKPYXatoLLein cpeabl: OKanbHbIi, 04, OK-07
nccneagoBaHUn. PEerMoHanbHbIi JIP1-J1P12
Tema 13.2. .
n rnobanbHbIN.
Broakonornyeckm

MeToabl noucka, aHanmMsa M 06paboTkM MHoOpMaUMM O MPOeKTe B PasfUYHbIX
McToYHMKax. MocTaHoBKa Lenu, 3agad, BbiABUXKEHME TMNoTe3bl
MpakTuyeckune 3aHATUSA

N 9KCNepUMEHT
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Ne 18 O630p TeM aKCNepuUMeHTanbHbIX y4ebHO-MccnegoBaTeNbCKUX NPOEKTOB.
Bbi6op y4yebHo-nccnegoBaTenbCKOro NpoekTa n3 NpeasioXkeHHbIx. dopmupoBaHue
KOMaHAbl npoekTa. ANropuTM BbINOMHEHUS NPOEKTA.

MepBbli 3Tan BbINOMIHEHUS NPOoeKTa: 060CHOBaHWE aKkTyanbHOCTU BbIOPaHHOW TEMBI.

BbisBneHne npobnembl nccnegoBaHusi, opMynmpoBaHmne rmnotesbl. Boibop

MeToO0B nccnenoBaHus. Beibop Touek oTbopa Nnpob Ha TeppuTOpPUM UCCNEeLOBaHUS.

lMocTaHoBKa uenen n 3agad nccnegosaHusa. OnpeneneHve POpMbl NpeacTaBreHns
pe3ynbTaTtoB uccnegosanunsa. OnpegeneHune atanos

N coCTaBlieHne nnaHa nccnegoBaHus

Ne 19 3awmra npoekta. [NpencrasneHve pesynbTaToB BbINONHEHNA y4ebHO-
nccrenoBaTernbCKNX NPOEKTOB (BbICTYNMNEHME C Npe3eHTaunen)

MpomexyToyHaa aTtrectaumsa gucpdepeHUMpPOBaHHbLIN 3a4eT 2 ceMecTp

Bcero:

76

30




7. XAPAKTEPUCTUKA OCHOBHbIX BUAOB YYEBEHON OEATENIbHOCTU

OBY4YAKOLWIUNXCA
CopepxaHue XapakTepucTnKka OCHOBHbIX BUAOB AEATENIbHOCTU
obyyeHus CTYyAEeHTOB (Ha YpOBHe Y4eOHbIX AeNCTBUN)

Buonorua kak Hayka.
XuBble cuctembl
MX opraHusauus

O3HakomneHne ¢ BMonornM4eckuMmn CUCTeEMamMmn pasHoro
YPOBHS: KNETKOW, OPraHn3mMomM, nonynsaumnen, 3KoCUCTEMOWN,
onocodepon. OnpegenerHne ponu Guonorum B
dhopmMmpoBaHNN COBPEMEHHOM €CTECTBEHHO-HAYyYHOM
KapTUHbI MMpPa U NPaKTUYECKON OeATENbHOCTN N0OEN.
O6yyeHune cobnogeHuto npasun NoBeAeHUs B Npupoae,
BepeXHOMY OTHOLLUEHUIO K Bruonornyecknm obbektTam
(pacTeHnsiM N XMBOTHbLIM M MX COOBLLIECTBAM) N X OXPaHe

XuMUYeckum coctas
MU CTPOEHME KNEeTKn

YMeHne NpoBOAUTL CpaBHEHME XMMMUYECKOW OpraHn3aunm
XMBbIX U HEXMBBIX 06BHEKTOB. NonyyeHne npeacTaBneHns o
POSIN OPraHNYEeCKMX N HEOPraHNYECKNX BELLLECTB B KNEeTKe

XunsHepneAaTenbHOCTb
KINeTKn

N3y4eHne CTpoeHns KNeToK ayKapuoT, CTPOEHUS U
MHOroobpasns KneTok pacTEHUIN N XKMBOTHbIX C MOMOLLbIO
MUKponpenapatoB. HabnogeHne KNneTok pacteHnn n
XWBOTHbIX NOL MUKPOCKOMNOM Ha roToBbIX
MUKponpenaparax, ux onucaHue. NpurotosneHune u
onucaHue MUKponpenapaToB KNeTok pacteHmn. CpaBHeHne
CTPOEHUSA KNETOK pacTEHUN N XKUBOTHbLIX MO rOTOBbLIM
MUKporipenapartam.

YMeHMe CTponUTb CXeMbl 3HEPreTn4ecKoro obmeHa n
BGuocumHTesa Genka. NonyyeHne npeacTaBneHnst o
NPOCTPaHCTBEHHON CTPyKType 6enka, monekyn AHK n PHK.
O3HakomneHue ¢ KNeTOYHOW Teopuen CTPOEHWS
OpraHM3MoB. YMeHMe CaMOCTOATENbHO UCKaTb
AoKasaTenbCTBa TOro, YTO KrneTka — areMeHTapHasi XXvBas
cucTeMa 1 OCHOBHasi CTPYKTYPHO-GPYHKLIMOHabHas
eMHMLa BCEX XMBbIX OPraHM3mMoB.

Pa3smHoOXeHue n
MHauBnayanbHoe
pasBuTtue
OopraHnsmoB

OBnageHne 3HaHUSIMK O Pa3MHOXEHNWN KaK O BaXKHENLLEM
CBOWCTBE XMBbIX OPraHn3mMoB. YMeEHNe CaMOCTOATESTbHO
HaxoOauTb OTNIMYMS MUTO3a OT MeKno3a, onpegenss
9BOSOLMOHHYIO POSib 3TUX BUAOB AENEHNSA KNETKU
O3HakoMrneHne ¢ OCHOBHbIMU CTaAUSIMMN OHTOreHe3a Ha
npumMmepe pasBUTUS NO3BOHOYHbLIX XXUBOTHbIX. YMEHMe
XapakTepusoBaTb CTaann NOCTIMOPUOHANBHOIO pasBUTUS
Ha npumepe vyenoseka. O3HaKOMMNEHNE ¢ NpUYMHaMM
HapyLLEeHW B pasB1UTMM OpraHn3mMoB. Passutne ymeHuns
npaBuibHO OpPMMUPOBATL AoKasaTeNbHyo 6a3sy
3BOMOLMOHHOIO PasBUTUS XXMBOTHOIO Mmpa

BbisiBneHne 1 onncaHne npmsHakoB CXOACTBA 3apoAbllLen
YyerioBeka U ApyrMx NO3BOHOYHbLIX KaK JOKa3aTenbCcTBa ux
3BOMOLMOHHOro poacTea. [onyyeHne npeacrtaBneHns o
nocneacTBUAX BNUSAHUA ankorons, HUKOTUHA,
HapPKOTUYECKNX BELLECTB, 3arpA3HEHNS cpeabl Ha pas3BuUTmne
N penpoayKTMBHOE 300pOBbLE YenoBeka
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HacneacrtBeHHOCTb
M U3MEHYUBOCTb
OpraHu3smMoB

O3sHakomMneHue ¢ HacneacTBEHHOW N HEHACNEeACTBEHHOM
N3MEHYMBOCTbLIO N €€ BUONOrNMYECKOM Posibio B 9BONOLMM
Xuoro mupa. lNonyyeHne npeacraBreHNs O CBA3N
reHeTUKn n meaguunHbl. O3HaKoOMMNeHMe ¢ HacneacTBEHHbIMU
OonesHaMM Yenoseka, X NpUYNHaMmn U NPoOUNaKTUKON.
N3y4eHne BNUAHMSA ankoronnama, HapkoMaHum1, KyYpeHus Ha
HacneacTBEHHOCTb Ha Buaeomartepuane. AHanms
dPeHOTUNNYECKON N3MEHUYMBOCTU. BbisiBrieHne MyTareHos B
OKpYy)XatoLen cpefe U KOCBEHHas OLeHKa BO3MOXHOIo nx
BNUSAHMS HA OpraHn3Mm.

[MonyyeHue npeacTaBreHnst O FreHeTUKe Kak O
TeopeTnyeCcKon ocHoBe cenekuuun. Passutume
MeTanpeaMeTHbIX YMEHUIN B NpoLecce HaxoXaeHNs Ha
KapTe LeHTPOB MHOroobpasmnsi U NpoUCXOXaeHUs
KyNbTYPHbIX PACTEHUA U JOMALUHUX XUBOTHbLIX, OTKPbITbIX
H. /. BaBunosbimM. N3yyeHne meTtonoB rubpungmsaumm mn
NCKYCCTBEHHOro oTbopa. YMeHne pasbupatbcsi B 3TUHECKUX
acnekTax HEKOTOPbIX AOCTUXEHUA B BUOTEXHONOMNN:
KNOHMPOBAHUM XNBOTHbLIX U NPpoBnemMax KNnoHMpPOBaHMS
yenoBeka. O3HaKoOMMNeHne ¢ OCHOBHbIMU AOCTUXEHNAMMN
COBPEMEHHOM CeNeKLMU KyNbTYPHbIX pacTeHUI, AOMaLLHUX
XXMBOTHbIX 1 MMKPOOPraHN3mMoB
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OBOMOLMNOHHANA
Ounonorus.
Bo3HUKHOBeHMe U
pa3BUTHE XN3HU HA
3emne

AHarnu3 1 oueHKa pasfiMyHbIX rMnoTes NPOUCXOXaeH s
Xn3Hu. MNonyyeHne npeactaBneHns 06 YCNOXHEHUN KUBbIX
OpraHM3MoB Ha 3ewmrsie B npolecce 3Bositounn. YmMeHne
3KCNepUMeHTanbHbIM MNyTEM BbISIBNATE afanTUBHbIE
0COBEHHOCTN OPraHN3MOoB, UX OTHOCUTESbHbLIN XapakTep.
O3HakommneHne ¢ HEKOTOPbIMU NPeACTaBUTENAMUN PeaKnX 1
ncyesarLmx BUO0B pacTEHUN U XMBOTHBIX. [NpoBeaeHne
onucaHmna ocoben ogHoro Buaa no Mopdonornyeckomy
KpUTEPMLIO NpW BbINONHEHUN NabopaTopHoOn paboTsbl.
BbisiBneHne 4epT npucnocobneHHOCTN OpraHn3MoB K
pasHbIM cpegam obutaHmsa (BOAHOM, HA3eMHOBO3AYLLUHOWN,
NOYBEHHOW)

N3y4eHne Hacnegus YyenoseyecTBa Ha npumepe
3HAaKOMCTBa C UCTOpUEN pa3BUTUS 3BOMIOLIMOHHLIX ngen K.
JTnHHeq, XK. B. Nlamapka Y. apsuHa. OueHBaHne ponu
3BOSOLMOHHOIO y4eHusi B oOpMMpoOBaHUN COBPEMEHHOM
€CTeCTBEHHO-Hay4YHOW KapTuUHblI Mnpa. Passutue
CMOCOBHOCTN ACHO 1 TOYHO U3naraTb CBOW MbICIN,
nornyeckn o60CHOBbIBaTb CBOK TOYKY 3pEHUS,
BOCMNPUHMMATb U aHanM3mpoBaTb MHeHUsi cobeceHUKOB,
npu3HaBas NpaBo APYroro Yenoseka Ha UHOEe MHEHWe
O3sHakomreHune ¢ KoHuenuuen Bnaa, ee Kputepusmu,
noabop NpMMepoB TOro, YTO NONYNAUNS — CTPYKTYpHas
eavHuua Buga u aponoumn. O3HakoMeHne ¢
ABWXKYLLIMMUCH CUamun 3BONIOLMN N ee JoKa3aTeNnbCTBaMMU.
YcBO€EHUe TOro, YTo OCHOBHbIMW HanpaBreHnsaIMu
9BOJIOLMOHHOrO Nporpecca siBfaTcsa 61Monornyeckni
nporpecc n uonornyecknin perpecc.

YMeHune oTctanBatb MHEHWE, O COXpPaHEHU
Bronornyeckoro MHoOroobpasus kKak OCHOBE YCTOMYMBOCTM
BGurocdepbl U NPOrpeccMBHONO ee pasBuUTULA. YMeHne
BbISIBNATb NPUYMHBLI BbIMUPAHUS BULOB.

AHanus 1 oueHka pasfiMyHbIX rMnoTes O NPOUCXOXAEHUN
Yyenoseka. Pa3Butne ymeHns cTpouTb JoKasaTernbHyto 6asy
Nno CpaBHUTENBHOW XapakTepPUCTUKE YenoBeka 1 NpuMaTos,
AoKa3blBas X poacTBo. BbisiBrieHne atanos 3BoMHOLMM
yerioBeka.

YMeHue foKkasbiBaTb PpaBEHCTBO YenoBeYeckux pac Ha
OCHOBaHUN UX POACTBA U €ANHCTBA NPOUCXOXOEHUS.
Pa3BuTre TonepaHTHOCTU, KPUTUKa pacu3ma BO BCEX €ro
NpOsIBNEHUAX

OpraHusmbl 1

OKpyXakullasa cpeaa.

CoobuwecTBa u
3Konormnyeckme
cucTemsl.
Cenekuus
OpraHM3MoB,
OCHOBbI
OMoTexHoOnoruu.

N3yyeHune akonormyecknx haktopoB U UX BIIUSHUSA Ha
OpraHuM3mbl. 3HaKOMCTBO C 3KOSTOrMY4ECKUMU CUCTEMAMU, UX
BWOBOW U MPOCTPAHCTBEHHOW CTPYKTypaMu. YMeHue

006 BACHATL NPUYMHBI YCTONYMBOCTM U CMEHbBI 9KOCUCTEM.
O3sHakomreHne ¢ MexsngoBbiMY B3aUMOOTHOLLEHUSIMA B
3KOCUCTEME: KOHKYPEHLIMEN, CUMOMO30M, XULLIHNYECTBOM,
napasvTM3MoM. YMeHne CTPoUTb SPYCHOCTb PacTUTENbHOIo
coobLecTBa, nNuLLeBble uenu u cetn B bruoLeHose, a Takke
aKonornyeckue nupamuabl. 3HaHMe OTNIMYUTENBbHbIX
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NPU3HAKOB NCKYCCTBEHHbIX COOBLLECTB — arpO3KOCUCTEMbI
n ypboakocuctembl. OnucaHme aHTPOMNOreHHbIX U3MEHEHUI
B €CTECTBEHHbIX MPMPOAHbLIX NaHALwadTax CBOEN
MecTHOCTU. CpaBHUTENBHOE ONUcaHne O4HOMN 13
€CTECTBEHHbIX NPUPOAHbIX CUCTEM (Hanpumep, neca) u
Kakon-HMbyab arpo3akocucTemMsbl (HaNnpuMep, NWEHNYHOro
nons). CoctaBneHne cxem nepegaym BeLeCTB 1 S3HEPTrnn No
uensam nNUTaHus B NPUPOAHON 3KOCUCTEME U arpoLieHo3e.
O3sHakomrieHue ¢ yyeHmem B. N. BepHagckoro o 6uoccepe
Kak 0 rmobanbHon akocucteme. Hannune npencraBneHus o
CXeme 3KOCUCTEMbI Ha NpumMmepe Grocdepsbl, KPyroBopoTe
BELLIECTB U NpeBpaLleHnm 3Heprum B bnocdepe. YMeHne
AOKa3blBaTb POJib XUBbIX OpraHM3MoB B Buocdepe Ha
KOHKPETHbIX NpuMepax.

HaxoxgeHue cBA3n nameHeHns B buocdepe ¢
NnocrneacTBUSMU AeATENbHOCTM YenoBEKa B OKpY>KatoLLen
cpefe. YMeHue onpenensatb BO34eNCTBME
NPOM3BOACTBEHHON AEATENbHOCTU Ha OKPYXatoLLyto cpeay B
obnactn ceoen byayuien npodeccnn. O3HaKOMMNEHNE C
rnobarnbHbIMKU 3KONOrMYecKMMn Nnpobnemamu nu ymeHue
onpenenaTb NyTn nx pewenus. OnucaHme n npakTnyeckoe
CcO3aHne UCKYCCTBEHHOW 3KOCUCTEMbI (MPECHOBOAHOMO
akBapuyma). PelueHune akonormy4ecknx sagau.
[leMoHCTpupoBaHNe yMeHUs NOCTaHOBKM Lieren
AEATEeNbHOCTU, NNaHMPOBaHNS COBCTBEHHOW AEATENBbHOCTU
ANA JOCTMXKEHMS NOCTaBNEHHbIX Luenen, npeasnaeHns
BO3MOXHbIX pe3ynbTaToB 3TUX ENCTBUIN, OpraHn3aumm
CaMOKOHTPOJIS U OLEHKN NOMyYeHHbIX pe3ynbTaToB.
O6y4eHune cobniogeHnio npaBmn NOBE4EHMS B NPUPOAE,
BepeXXHOMY OTHOLLEHUIO K Bruonornyecknm obbektam
(pacTeHnsM, XMBOTHBbIM M MX COOBLLIECTBAM) U UX OXPaHe.
O3sHakomreHue ¢ npuMepamm UCnosib3oBaHUs B
XO3ANCTBEHHOMW AEATENbHOCTY nogen
MOPdOGYHKLMOHASBHbLIX YepT OpraHM3aunn pacTeHnn u
XMBOTHbIX NPWU CO34aHMN COBEPLUEHHBIX TEXHUYECKMX
CUCTEM U YCTPOWCTB MO aHasiorMmn ¢ XXmBbIMMU CUCTEMAMM.
3HaKoMCTBO C Tpyb4aTbiMy CTPYKTypamMu B XXMBOW NpUpoae
N TEXHUKE, a3poanUHaAMUYECKUMUN U TMOPOANHAMNYECKUMU
YCTPOMCTBAMM B XXMBOW NMPUPOOE U TEXHUKE.

YMeHue cTpouTb MoAenun cknagvaTon CTPYKTypbl,
ncnosnb3yemMble B CTPOUTENLCTBE
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8. YCNOBUSA PEATNIU3ALIUM NMPOIPAMMbI OBLLEOBPA30BATEJIbHOMN
ANCUUNMIIUHDI

KabuHet «Bbuonormmy», ocHalleHHbIn oGopyaoBaHuMeM: mebenb, Aocka, men,
HarnagHble  nocobust  (KOMNMEKTbl y4eOHbiXx Tabnuu, nnakatoB), TEXHUYECKMMMU
cpeacTBamMmn obyyYeHnsa: KOMMbIOTEP C YCTPOMCTBaMmn BOCNPOM3BEAEHUS 3BYKaA, NPUHTEP,
MyrbTMMeAna-NnpoeKkTop € akpaHoM. JlabopaTtopHoe obopyaoBaHue, Ansi NPoBeAeHUs
3aHATUA: MUKPOCKOMbI, CEKyHAOMep, TOHOMeTp, nabopartopHas nocyaa (npobupkw,
NOACTaBKM ANSA NpoOMPOK, MUHLETbI, NEecOK, CTYMKM C MNecTUkaMu, NpeaMeTHblie U
MOKPOBHbIE CTEKINA, CTEKNSHHbIE Naroyku, npenapoBanbHble Uribl, hunbTpoBanbLHas
Bymara (candeTkn), cTakaHbl) rMNepTOHNYECKUA pacTBop xnopuaa Hatpus, 3%-Hbln
pacTBOp nepokcuga BoAopoda, pacTBOp Moga B MOAMCTOM Kamnuu, FAMUEPUH, KyOHM
KapTodens, NUCT anogen kKaHaackow, nnog psiduHbl OObIKHOBEHHOW (PAOGMHBLI MK
ToMara), NyK penyatbiil, pa3BedeHHbIE B BOAE OPOXOKM).

9. KOHTPOIJ1b 1 OLIEHKA PE3YJIbTATOB OCBOEHUA
OBLLUEOBPA30OBATEJIbHON AUCLUIMIINHDI

KoHTponb M oueHKka pe3ynbTaToB OCBOEHMs1  06Lieobpa3oBaTenbHOM
AMCLMNMMHBI pacKpblBalOTCA Yepes OAUCUMMIMHApHbIE pesynbTaTbl, HanpaBrneHHble Ha
dopmmpoBaHme oBLIMX U NPOdEeCcCHMoHarnbHbIX KOMMNETEHUMI No pasgenaMm M Temam
cofepxaHus yyebHoro maTepuana.

O6was/npodeccmoHanbHasn
KOMNeTeHuUs

Paspen/Tema

Tun oueHOYHbIX
MeponpuaTUA

OK 01. BbibupaTtb cnocobbil
pelueHus 3agad
npodeccnoHanbHOn
AEeATeNnbHOCTH
NPUMEHUTENBHO K Pa3nnUYHbIM
KOHTEeKCTaM

Tembl 2.1 -2.3, 3.1- 3.3,
4.1-4.3, 5.1-5.4, 6.1-6.3,
7.1-7.3, 8.1, 8.2, 9.1-9.3,
9.4MM-o/c, 9.5MM-o/c, 10.1,
10.2, 10.3M-o/c, 11.1T1-
olc

O6cyxaeHne no Bonpocam
nekumnm

PaspaboTka rnoccapus
3anonHeHne
CpaBHUTENbHbIX TAabnuy,
TecTupoBaHue

YCTHbIN onpoc

[MKTaHT Ha ncnonb3oBaHne
aprymMeHTOB,
Brnonornyeckon
TEPMUHOMOMMN N CUMBOJTUKM
NhomeBnayanbHas
camocTodaTenbHasa paboTa
MpencraesneHue
pe3ynbTaTtoB MPaKTUYECKMX
paboT

KoHTponbHbie paboTbl
3awmTta TBOpYECKnX paboT
3awmTta unHaMBMAOYanbHbIX
NPOEKTOB

BbinonHenve 3agaHnmn
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MPOMEXYTOYHOM
aTTecraumu

OK 02. Ucnonb3oBaTb
COBpPEMEHHbIE cpeacTBa
noucka, aHanmsa

N NHTepnpeTaumm
MHdopMauuu,

N MH(POPMaLMOHHbIE
TEXHOSOrMn 4518 BbINOSIHEHUS
3agay npodeccnoHanbHoOW
AeATeNbHOCTH

Tembl 1.1, 2.1 -2.3, 3.1-
3.3, 4.1-4.3, 5.1-5.4, 6.1-
6.3, 7.1-7.3, 8.1, 8.2, 9.1-
9.3, 9.4ll-o/c, 9.5MN-olc,
10.1, 10.2, 10.3l1-o/c,
11.1MM-o/c

OueHnBaemas gnckyccus
Nno BONpocam nekuum
PaspaboTka meHTanbLHoun
KapTbl B MUHK rpynnax
BbinonHeHnne n 3awmrta
nabopaTopHbIX paboT
MpeacrtaeneHune
pe3ynbTaTtoB MNpPaKTUYECKNX
paboT

MpencraBneHne yCTHbIX
coobLeHnn ¢
npeseHTauuen,
NoAroTOBIIEHHbIX MO
NepeYH0 NCTOYHUKOB,
pekoMeHA0BaHHbIX
npenogasaTenem

OK 04. 3dhdhekTnBHO
B3aMMO4encTBOBaTb U
paboTaTb B KONNekTuee u
KomaHae

Tembl 2.1 -2.3, 3.1- 3.3,
4.1-4.3, 5.1-5.4, 6.1-6.3,
7.1-7.3, 8.1, 8.2, 9.1-9.3,
9.411-o/c, 9.5MM-o/c, 10.1,
10.2, 10.3M-o/c, 11.10-
o/c

O6cyxaeHue no sBornpocam
nexkuunm

MpeacrtaeneHune
pe3ynbTaToB MNPaKTU4ECKUX
paboT

3awmTa TBOpYECKUX paboT
3awmTta unHOMBMAOYanbHbIX
NMPOEKTOB

OK 07. CopenctBoBaTb
COXPaHEHUIO OKpYXKatoLLEeNn
cpeabl, pecypcocbepexeHuto,
NPUMEHSATL 3HaHUS 00
N3MEHEHUN Knmmara,
NPUHUMNBLI BEPEXNMBOrO
npou3BoacTBa, 9PPeKTUBHO
AencTBoBaTh B Ype3BblyalHbIX
CcUTyaumsx

Tembl 1.1, 2.1 -2.3, 3.1-
3.3, 4.1-4.3, 5.1-54, 6.1-
6.3, 7.1-7.3, 8.1, 8.2, 9.1-

9.3,
9.411-o/c, 9.5MM-o/c, 10.1,
10.2, 10.3M-o/c, 11.10-
o/c

O6cyxaeHue no Bornpocam
neKkumm

PaspaboTka rnoccapus
3anonHeHue
CpaBHUTESNbHbIX Tabnuy,
TecTupoBaHue

YCTHbIN onpoc

[nKTaHT Ha ucnonb3oBaHue
apryMeHTOB,
Buonoruyeckom
TEPMUHOMOMMN U CUMBOSNKN
NhomeBmayanbHas
camocTosATenbHas paboTa
MpencraesneHue
pe3ynbTaTtoB MpakTU4ECKUX
paboT

KoHTponbHble paboTbl
3awmTa TBOpUECKNX paboT
3awmTta unHaMBMAOYanbHbIX
NPOEKTOB

BbinonHeHne 3agaHun
NPOMEXYTOYHOM
aTTecrayuu
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KpVITepVIVI n MeToaAukK1U OUEHKU JINHHOCTHbIX pe3ynbTaToB

Kputepuun oueHkun
JINYHOCTHBLIX pe3ynbTaToB

Kypchbl

MeToaukun, nokasaTenu oLeHKU

[leMoHCTpauna nHTepeca K
Oyayuwen npodeccun

1 KypcC

AHKeTMpPOBaHME Ha TeMY:
«OTHoLeHuWe Kk ByayLlen
npodeccnmny

1 KypcC

YyacTue B KOHKypcax
npodpeccnoHarnbHoro
MacTepCTBa, TEXHUYECKOrO
TBOPYECTBA, B ABUKEHUN
«Monogable npodeccunoHarnbl», B
paboTe npodeccmoHanbHbIX
KPY>KKOB. [[pamMoTbl, AUNSIOMbI,
cepTudmKaTtbl 3a y4acTtume.
AHanuns npoayKkToB
AeaTenbHOCTM (NPOEKTOB,
TBOPYECKMX paboT U T.M1.)

OueHka cobcTBEHHOro
NPOABMXEHUS, TUYHOCTHOO
pas3BUTUS

1 KypcC

[wnarHoctnyeckoe TeCTMpoOBaHMe,
MmeToamka «CamooueHKa»
"pamoThbl, GnarogapHocTy,
ceptTudmkaTbl

1 KypcC

[narHoctnyeckoe TeCcTMpoBaHue
«A-peanbHoe» A-ngeanbHoey.

'pamorThbl,

1 KypcC

[AnarHocTnyeckoe TecTupoBaHue
«YNOPCTBO B JOCTMXXEHUM LIENNY.
"pamoThbl, BnarogapHocTw,
cepTudmKkaTbl

MonoxuTtenbHas AMHaMuUKa B
opraHmsaumnm cob6CTBEHHON
y4yebHON OesaTenbHOCTU No
pesynbTaTtam CaMOOLIEHKM,
camoaHanusa un koppekuumn ee
pesynbTaTtoB

1 KypcC

HabniopeHne. AHkeTMpoBaHue
ANSA OLEHKM YPOBHS y4ebHon
MoTmBaumn H JlyckaHoBom

1 KypcC

Habnioaenne. Metoanka ans
ANarHOCTUKM y4ebHOoM
mMoTuBauun ctyaeHtos (A.A.PeaH
n B.A. AkyHUH, moandukaumna
H.Ll. bBagmaesown)

OTBETCTBEHHOCTb 3a pe3ynbTaT
y4yebHOM AesaTenbHOCTU U
NOAroTOBKE K
NpodeCccnoHanbHOM
AeATenbHOCTU

1 KypcC

HabnioaeHne. CBoeBpeMeHHOE
BbINONHEHNe NabopaTopHbIX,
npakTnyecknx pabot un 1.4.
AHanuns ycneBaemocTu U
noceLlaemocTtu. Yyet
pe3ynbTaToB 3K3aMeHaLMOHHbIX
ceccun

lMposasneHue
BbICOKOMpPOeccrnoHanbHom
TPYyOOBOW aKTUBHOCTU

1KypcC

HabntogexHune

1 KypcC

XapakTepucTtuka ¢ mecTt
NpoXoX4eHUst
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I'IpOI/I3BO)J,CTBeHHOI7I NPaKTUKN

6 YyacTtume B nccnegosatensckon n | 1 kypc | FpamoTbl, GnarogapHocTy,

NPOEKTHON paboTe cepTudmrKaTtbl U Op. 3a y4acTve B
KOHKypcax, KOH(bepeHUmMsaxX n T.0.
AHanun3 npoayKToB
AeATenbHOCTM (MPOEKTOB,
TBOPYECKMX paboT)

7 YyacTtme B KOHKypcax 1 kypc | F'pamoTbl, GnarogapHocTy,
NpodeCCcnoHanbHOro cepTudmKaTtbl, NpUKasbl,
MacTepcTBa, onumnuagax no doTooTyEeTHI U Ap.
npodgeccun, BUKTOpUHaXx, B
NpeAMETHbIX Hegensax

8 CobntogeHne aTU4ECKUX HOpM 1 kypc | HabnogeHue. dukcaymsa
o6LeHnsa Nnpy B3anMOAENCTBUM C Hann4ns nnn OTCYTCTBUSA
obyvarowmmmcs, KOH(NNKTOB.
npenogasaTensiMn, Mactepamn u
PYKOBOAUTENSAMM MPAKTUKU

9 KoHCTpyKTUBHOE 1 kypc | HabnogeHuwe. TecT «YpoBeHb
B3anMOAENCTBUE B y4eOHOM KOH(PNMKTHOCTM NINYHOCTIY.
KONnekTmee

10 [emoHcTpauns HaBblkoB | 1 Kypc | HabniogeHme. TecT «YpoBeHb
MEXMUYHOCTHOrO AernoBoro KOHMMMKTHOCTM INYHOCTM»
obLeHns, counanbHOro UMuaxa

11 CdopmurpoBaHHOCTb 1 TecT «Tbl rpaxkgaHNHOM ObITb
rpaXgaHcKown nosnuum Kypc | o6sa3aH»

1 kypc | HabnogeHue, yyactue B
MEpPOMNPUATUSAX MPaXXdaHCKON
HanpaBfIEHHOCTH

12 OTOBHOCTb K OOLLEHMIO 1 1 TecT «YpoBeHb KOHAITUKTHOCTH
B3aMMOLENCTBUIO C NIOABMMN KypC | JIMMHOCTU»
camMoro pasHoro craTtyca u B 1 kypc | HabnioaeHne. dukcauns
MHOroo6pasHbIx HanMuusa unm oTCyTCTBUSA
obcTosaTenbCcTBax KOH(ONMKTOB.

XapaktepucTtumka ¢ Mect
NpoXoXaeHus
NPoOn3BOACTBEHHOWN NPAKTUKN.

13 lMposasneHue 1 Occe «[lMaTpnoTtnam n ero

MMUPOBO33PEHYECKMNX YCTAHOBOK Kypc | rpaHuupbly. HabnwogeHwue.
Ha roTOBHOCTb Monofblx noaen K | 1 kypc | HabnogeHue. Yyactue B
paboTe Ha 6naro OTe4yecTBa rpakaaHCcKo-NaTpmoTUYECKNX
MepOonpuUATUSX, akumax (oTo-,
Bungeomarepuvansl 1 1.4.)
14 lMposiBneHne npasoBon 1 kypc | TecT «CKNOHHOCTb K

aKTMBHOCTM M HaBbLIKOB
NpaBOMEPHOro NOBEAEHNS,
yBaXeHus K 3aKoHy;

AeBnaHTHOMY nosegeHuo» (3.B.
Jleyc, A.l'. ConoBbeB) AHanus
HanM4na UM oTCyTCTBUS
npaBoHapyLleHnn y
obyuarowmxca. Hanuune unm
OTCYTCTBME MOCTAHOBKN Ha
NpouNakTM4eCKNn y4eT B
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opraHax cuctemsbl I'IpOCbI/IJ'IaKTMKI/I

1 AHann3 Hann4nsa UnNn oTCyTCTBUS
KypC | NpaBOHapyLleHUn y
obyvaroLmxcs

15 lNposiBneHne npaBoBOn 1kypc | AnarHocTtuka
aKTUBHOCTU U HaBbIKOB pobpoxenaTenbHOCTK (MO LWKane
NpaBOMEPHOro NOBeAEHNS. Kamn6enna)

1 kypc | HabniogeHne. AHanus
pasmeLleHnss maTepuarnos B
coumarbHbIX CEeTSX.

16 YyacTue B peanunsaumm 1kypc | AnarHocTtuka
NPOCBETUTENBCKUX NPOrpamMmm, pobpoxenaTenbHOCTK (MO LWKane
MOWUCKOBbIX, apPXE0STIOrMYECKMX, Kamn6enna). Habniogexne
BOEHHO-UCTOPUYECKMX, 1 kypc | TecT «Hackonbko Bbl
KpaeBegyeckux, BOSIOHTEPCKNX TonepaHTHbI». HabnogeHue.
OTpsAAax 1 MONOAEKHbIX 1kypc | Wkana npuHatna gpyrmx .
obbeanHeHsX dena. HabnogeHue

17 HobpoBonbyeckne NHNLMATUBDI 1 kypc | FpamoThbl, GnarogapHoCTy,

No NoaAaepXKke NHBanuMaos U cepTudukaTbl, Npukasbl, POTO U
npecTapenbiX rpaxxaaH BMOEO0 OTYEThI, CTaTbU 1 Ap.

18 [MposiBrieHne aKkonorn4yeckom 1 Kypc | Y4acTme B BOSIOHTEPCKOM
KynbTypbl, ABvxeHun. PaspaboTka
OepeXXHOro OTHOLLEHUS K POLHOM NPOEKTOB, UCCIeoBaHuN,
3emre, npupoaHbIM 6oraTtcTBam CBSI3aHHbIX C JaHHbIM
Poccun n, mupa HanpasneHueMm, oTo BUAEO

Martepuansl

19 [emoHcTpauunsa YyMeHUn n| 1kKypc | Yyactme B BONIOHTEPCKOM
HaBbIKOB pasyMHOro ABWXKEeHUU. AHanNu3 npoayKToB
NPUPOAONONb30BaHNS, AeaTenbHOCTU (MPOEKTOB,
HETEPNMMOro  OTHOLUEHUSA K TBOPYECKMX paboT n T.n.)
OENCTBUSAM, MNPUHOCALLMM  Bpes
3Konoruu

20 [leMoHCcTpaunsa HaBbIKOB 1 Kypc | Y4yacTne B BOSIOHTEPCKOM
300poBOro obpasa XusHu u ABWXKEHUU. AHanNu3 nNpoayKToB
BbICOKWUIN YPOBEHb KyrbTypbl AeaATenbHOCTU (MPOEKTOB,
30,0pOBbsi 06y4aroLMXCH TBOPYECKMX paboT n T.n.)

‘pamoTbl, cepTudmKaTbl U Op. 3a
y4yacTue B KOHKypcax,
KOHbepeHUMax 1 T.4.

21 [MposiBneHune KynbTypbl 1 kypc | Hanuune nnun otcytcreme

notpebnexHns nHpopmaumn,
YMEHUIN N HaBbIKOB MOSIb30BaHMWS
KOMMbIOTEPHOWN TEXHUKOM,
HaBbIKOB OTOOpa 1 KPUTUYECKOIo
aHanusa uHdopmaumm, yMeHns
OPUEHTUPOBATLCA B
WH(OPMaLNOHHOM NPOCTPaHCTBE

BpeOHbIX NpuBbIYeK. NMoceleHne
CMOPTUBHbIX CEKLMI, KIyboB
CMOPTUBHOW HaNpaBnNeHHOCTW.
YyacTtue B CNOpTUBHBIX
COpPEBHOBAHUSIX, B
340poBbecheperaomx u
nponaraHgupyoLmnX 340P0BbIN
06pas Xn3HN MepoNpUATUSX,
KOHKypcax, akumsax (doTo, Buaeo
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OT4YeTbl, CTaTbW, rPamMoThl,
ceptuduKkaTtbl U T.1.)

22 YyacTtue B peanusauum 1 kypc | YcTHbIM onpoc. HabnogeHue.
MPOCBETUTENBCKNX NPOrpamm, AHanua pasmeLLeHuns
MOMCKOBbIX, apXEO0SI0rn4ecKuX, MaTepuarnos B colmnanbHbIX
BOEHHO-UCTOPUYECKHX, ceTax

KpaeBea4yeckunx, BONOHTEPCKUX
oTpsiAax, U MONOAEXHbIX

06 beanHEeHnAX

23 YyacTtre B KOHKypcax 1 kypc | 'pamoThbl, AUNIOMBI,
npogeccnoHanbHOro MactTepcTea cepTudukatbl, 6narogapHocTH,
N B KOMaHAHbIX NpoeKTax; dOTO 1 BUAEOOTYETHI, CTaTbU U

T.0.

24 lMposiBneHne 3KOHOMNUYECKOWN U 1 KypC | YCTHbIV onpoc
JoMHaHCOBOW KyIbTypbl, AHanus npoaykTos
9KOHOMWNYECKOWN rpaMOTHOCTH, a AeATenbHOCTU (MPOEKTOB,
Takke cOBCTBEHHON afeKBaTHOM TBOPYECKMX paboT n T.n.)

NO3ULIMM NO OTHOLLEHMUIO K
coumarnbHO-9KOHOMUYECKOMN
JEeNCTBUTENbHOCTU

10. PEKOMEHAYEMASA JINTEPATYPA

Ona peanusauum nporpammbl  GUGNMOTEYHBIM  POHO 0GpasoBaTenbHON
opraHv3auum [OIDKEH MMETb MneyaTHble W/WUMM 3neKTPOHHble obpas3oBaTerfibHble U
WH(POPMALUMOHHbIE  PECyYpCbl,  PEeKOMEeHOOBaHHble  Ons  WUCNOSMb30BaHMS B
obpasoBaTenbHOM MpoLecce, He CTapLue NATK NieT C MOMEeHTa U3gaHus

Ona ctyaeHToB
1.Maceynnk B.B. Buonorua 10 knacc Y4ebHuk ba3osbin ypoBeHb / NacevHuk B.B.. — 5-
e nsg., ctep. - M.: lNpoceelweHne, 2023. — 224 c.
2.Maceynunk B.B. buonorus 11 knacc Y4ebHuk basosbii yposeHb / [NacevHuk B.B.. — 5-
e nsg., ctep. - M.: lNpoceeweHne, 2023. — 256 c.

Ona npenopaBaTenen
1. 06 obpasoBaHuu B Poccuiickon ®epepaummn: denep.

3akoH oT 29.12. 2012 Ne 273-93 (B peq. PenepanbHbix 3akoHoB oT 07.05.2013
Ne 99-®3, ot 07.06.2013 Ne 120-®3, ot 02.07.2013 Ne 170-®3, ot 23.07.2013 Ne 203-
@3, ot 25.11.2013 Ne 317-®3, o1 03.02.2014 Ne 11-03, o1 03.02.2014 Ne15-®3, o
05.05.2014 Ne 84-93, ot 27.05.2014 Ne 135-®3, ot 04.06.2014 Ne 148-03, c n3wm.,
BHeceHHbIMN PegepanbHbiM 3akoHoM OT 04.06.2014 Ne 145-93, B pea. ot 03.07.2016,
¢ n3m. ot 19.12.2016.)

2. Mpwukas MuHobpHaykun Poccunm ot 29.12.2014 Ne 1645 «O BHeECEHUM U3MEHEHNI
B NMpuka3 MuHuctepcTBa obpasoBaHus n Haykn Poccuinckon ®epepaumm ot 17.05.2012
Ne 413 “O6 yTtBepxaeHunM deaepanbHOro rocyaapCTBEHHOro obpa3oBaTenbHOro
cTaHgapTa cpegHero (nosHoro) obwiero obpasoBaHus».

3. MNucbmo [denapTameHTa rocyaapCTBEHHOW MOMUTMKM B cdhepe MnoAroToBKM
pabounx kagpoB wu [OMNO MwuHoGpHaykm Poccum ot 17.03.2015 Ne 06-259
«PekomeHgauun no opraHvMsaumMmM nonyyeHuss cpegHero obuiero obpasoBaHus B
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npegenax OCBOEHWs1 OGpasoBaTenbHbIX NporpaMMm cpeaHero npodecCUoHanbLHOro
obpasoBaHnas Ha 6ase ocHoBHOro obuero obpasoBaHus C y4vyeToMm TpeboBaHUN
denepanbHbIX rocyaapCTBeHHbIX ObOpas3oBaTenbHbIX CTaHAApPTOB UM MofyvyaemMou
npodeccumn nnun cneumanbHOCTN CpeaHero NpodeCCMoHanbHoOro 0opa3oBaHUs».

UHTepHeT-pecypcChbl

www. sbio.info (Bca 6uonorna. CoBpemeHHass 6uonorusi, ctaTbW, HOBOCTM,
Gubnuoteka).

www.window.edu.ru (EgmHoe okHO pocTtyna Kk obpasoBaTesibHbIM pecypcam
WHTepHeTa no 6uonorun).

www.5ballov.ru/test (Tect gna abuTypueHTOB MO BCEMY LUKOSIbHOMY KypcCy
Buonorum).

www. vspu.ac. ru/deold/bio/bio. htm (TenekoMMyHUKAUNOHHbLIE BUKTOPUHbLI MO
BGuonorum — akonorun Ha cepsepe BopoHexcKoro yHuBepcuTteTa).

www.biology.ru (Buonorus B OTkpbiToM konnegpxke. CanT CoaepXnUT INEKTPOHHbIN
yyebHuk no 6uonorumn, On-line TecThl).

www.informika.ru (ONeKTPOHHbIN  y4eOHMK, OONbLIOA CMNUCOK WHTEPHET-
pecypcos).

www.nrc.edu.ru (buonornyeckaa kaptvHa wMupa. Pasgen KoMnbHTEpPHOro
yyebHuka, paspabotaHHOro B MOCKOBCKOM rocyiapCTBEHHOM OTKPbITOM YHUBEpPCUTETE).

www. nature. ok. ru (Pegkue u wncyesawwme xumBoTHble Poccum — npoekT
Qkonornyeckoro ueHTpa MI'Y nm. M.B. JlomoHocoBa).

www.kozlenkoa.narod.ru (ns Tex, KTO y4ntcsa cam WU YyYUT APYruxX; OYHO U
ANCTAHUWOHHO, Buonoruun, Xumnn, apyrum npegmeTtam).

www.schoolcity.by (buonorus B Bonpocax n orsetax).

www. bril2002.narod.ru (buonorua aonsa wkonbHWKOB. KpaTkasi, KOMMNakTHas, HO
A0CTaTovyHO noapobHas nHgopmauma no pasgenam: «Obwasa duonorusay, «botaHunkay,
«3oonorusy, «4enosek»).
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