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MOACHUTENBHAA 3ATNNCKA

Mporpamma 06LLe06pazoBaTe/ibHON Y4ebHOM AUCUMNMHLI «Bronorna» npefHasHayveHa gns
N3y4eHnst GMONOrMM B NPOGeCCMOoHaIbHbIX 00pa3oBaTe/lbHbIX OpraHU3auusax, peannsyroLmx
06pa3oBaTe/bHYH NporpaMmy CpeaHero o6Llero o6pasoBaHus B Npeaenax OCBOEHMS
OCHOBHOW npodeccroHanbHoM 0bpasoBaTenbHon nporpaMmel CMO (OMOIMT CrO)  Ha 6a3e
OCHOBHOr0 06LLero o6pasoBaHusa Mpv NOArOTOBKE CMeuuaIincToB CpedHero 38eHa. Mporpamma
paspaboTaHa Ha ocHoBe TpebosaHuii ®IOC cpeaHero obLiero 06pasoBaHns, NPeAbABNSEMbIX K
CTPYKTYpe, COAepXXaHMo 1 pe3ynibTaTaM 0CBOEHUS Y4eOHOM ANCUMNANHBI «Bronorus», B
COOTBETCTBUM C PekoMeHZaumMsaMmM Mo opraHm3aumMmn nofyyveHmst cpegHero obero 06pasoBaHus
B Npefenax 0CBOEHMs 06pa30BaTe/lbHbIX MPOrpaMM CpeaHero  MpoecCMOHa/IbHOro
06pa3oBaHMs Ha 6a3e OCHOBHOIO 06LLero 06pasoBaHNs ¢ y4eToM TpeboBaHUn (eaepasibHbIX
rOCyAapCTBEHHbIX 06pa3oBaTe/IbHbIX CTaHAAPTOB M NOlyYaeMOn  CMeLuasibHOCTW CPeaHero
npogeccroHanbHOro o6pasoBaHms (NcbMo  [lenapTameHTa rocyfapCTBEHHONM NOMUTUKA B
cthepe noaroToBKM paboumx Kagpos n OO

MwuHo6pHayku Poccum ot 17.03.2015 Ne06-259).

Copep>xaHue nporpammbl «br1onorns» HanpaBneHo Ha AOCTUDKEHWE CMeayHOLMX

Lene:

* NoNlyYeHVe PyHAAMEHTaNbHBIX 3HAHWI 0 Bronornyecknx cuctemax (Knetka, OpraHuam,
Monynauus, Bua, 9KocucTema); UCTOPUM PasBUTUSA COBPEMEHHBIX NPEeACTaB/IEHNIA O XXUBOW
NPVPOAE, BbIAAKLMXCA OTKPLITUAX B OMONOTMYECKO HayKe; pov G1OMOrMYECKO HayKu B
(hopMMpPOBaHNM COBPEMEHHO €CTECTBEHHO-HAYUYHOM  KapTWHbI MMPa; METOAaX Hay4YHOro
NO3HaHUS;

* OBNafieHMe YMEHUAMM NOrMYECKN MbIC/IUTb, 060CHOBbIBAaTL MECTO U POsb 61OSI0-

FMYECKMX 3HaHWI B MPaKTUYECKOW AeATeNIbHOCTI NI0AEN, PasBUTUN COBPEMEHHbIX

TEXHO/OTUIA; ONpPeAensTh XMBble 06BHEKTLI B NPUPOAE; NMPOBOAUTL HabMOAeHUS 3a
3KOCMCTEMAaMK C LiefIbH0 MX OMUCaHWS U BbISBIEHNS €CTECTBEHHbLIX M aHTPOMOTeHHbIX
M3MEHEHUIA; HAXOAMTb W aHA/IM3KPOBAaTb MH(POPMALMIO O XXMBbLIX 00BEKTAX;

* pa3BUTMe NO3HaBATE/IbHbIX MHTEPECOB, MHTENNEKTYa/IbHbIX U TBOPYECKMX CNOCOOHOCTEN
06yyaroLWmMXCs B MPOLIECCE U3YUEHUSI BUOMOTMYECKUX SIBMIEHMWIA; BbIAAKOLIMXCA AOCTUXEHWI
6ronoruu, BowweAWNX B 06LLEYHEN0BEYECKYHO KYbTYPY; CNOXHBIX 1 NMPOTUBOPEUMBLIX NyTei
pa3BUTUS COBPEMEHHbIX HAYUHbIX B3rNs40B, UAel, TEOpUiA,  KOHLENLMA, runotes (0 CyLHOCTH
1 NPOUCXOXAEHNMN XM3HW, YeNOoBeKa) B Xofe pPaboTbl C Pas/IMYHbIMU UCTOYHUKAMM
NH(opMaLmN;

* BOCMUTaHMe YOEXAEHHOCTN B HEOOXOAMMOCTM NMO3HAHWS XXMBOI NPUPOAbI, HEOOXOAUMOCTH
paLMoHa/IbHOro NPYPOAOMNO0/Ib30BaHMS, GEPEXXHOr0 OTHOLLEHMS K NPUPOAHLIM  pecypcamM U
OKpY>KatoLLeil cpeae, CO6CTBEHHOMY 3[10POBbH); YBAXKEHUSI K MHEHUIKO  OMMOHEHTa Npu
06CY>XAEeHUN B1ONOrMYECKX NPOGNEM;

* UCMOMb30BaHME NPUOBPETEHHBLIX BUONOrMUECKNX 3HAHWIA 1 YMEHWIA B MOBCEAHEBHOM  XKMU3HU
A1 OLeHKM NOCNeACTBUIA CBOEN LeATeNlbHOCTU (M AeATeNbHOCTM APYTUX Nofeit) no
OTHOLLIEHMIO K OKPY)KatoLLEi cpefe, 340P0BbHO APYTUX NtoAel U COGCTBEHHOMY  3[0PO0BbIO;
060CHOBaHME 1 CO6M0AeHNE Mep NPONIAKTUKIN 3a60/1eBaHNIA, OKa3aHNe  MepPBO MOMOLLM
npw TpaBmax, Co6/10AeHNe NpaBua NOBEAEHUS B NMPUPOAE.

OBLAA XAPAKTEPUCTUKA YYUEBHOW ANCUNTNNHDBI «<BNONOT NA»

Bronorms — cuctema Hayk, U3y4yaroLas Bce acrekTbl XKM3HW, Ha BCEX YPOBHAX OpraHm3aumm
YKMBOrO, HauMHas C MOMEKYNSPHONO 1 3aKkaHuMBas 6roctepHbIM. O6beKTaMM U3yUeHNs
OMONOrnK ABNSKOTCS XKMBbIE OPraHW3Mbl, X CTPOEHWE W XXMU3HEEeATeNbHOCTb X
MHOroobpasue, NPOUCXOXAEHWE, 3BONIOLLMA U pacrpefeneHne XmBbIX OpraHn3MoB Ha  3emsie.
O6Lwas 6ronornsa n3y4vaet 3aKOHbl UICTOPUYECKOTO Y UHAMBUAYASTbHOTO pPa3BUTUSA OpraHU3MOoB,
06LLKe 3aKOHbI XXM3HW 1 Te 0COBEHHOCTU, KOTOPble XapakTepHbl 419 BCEX BULOB KMBbIX
CYLLIECTB Ha NNaHeTe, a TakKe UX B3aMMO/ENCTBUE C OKPY>XKaKOLLEN cpefoin. Buonorus, Takum
06pa3om, SBNSETCA OLHOM U3 OCHOBOMOMAratoLLMX HayK O XXMU3HW, a BlafeHue



OMONOrMYECKNMUN 3HAHUAMU — OAHUM U3 HEOOXOAMMBIX YCMI0BUIA COXPAHEHUS  YKU3HU Ha
nnaHeTe.

OCHOBY cofiepXXaHUst Y4eBHOW AMcUmMnInHbI «Bronorvs» cocTaBnaoT CrefyHoLLye BeayLiye
Naen: OTNIMYUTENbHbIE NPU3HAKM XKNBOIA NPUPOLbI, ee YPOBHEBas opraHmn3aums n  aponouus. B
COOTBETCTBUM C HUMM Bblfe/IeHbl COLePXKaTebHbIE NIMHAN: B1OOTNA KaK  HaykKa;
OMoNornyeckre 3aKOHOMEPHOCTI; METOAbI HAYUYHOrO NO3HAHWS; KNETKA; OpraHu3m;
nonynauuns; Bug; aKoCUCTeMbl (B TOM yncne buocdepa).

CopgepxaHue y4ebHOW ANCLUUNANHBI HANPaBIeHO Ha NOAroTOBKY 00Yy4atoLmMXCa K peLleHnto
BaXKHEMLUMX 3afa4, CTOAWMX nepes 61MoNornyeckoii Hayko, — Mo payuoHaibHOMY
NPYPOLONO/b30BaHNIO, OXPaHe OKPYXXatoLLEen cpedbl U 300p0oBba Ntojed. B
NpoQeccMoHabHbIX 06pa3oBaTe/IbHbIX OpraHU3aLusax, peannsyrowmx 0bpasoBare/bHy0
nporpammy cpefHero obuiero obpasosaHus B npegenax ocsoeHns OMOIM CrNO  Ha 6a3e
OCHOBHOrO 00LLero 06pa3oBaHns, U3yyeHne y4ebHON AUCLMNANHBI «BUONOrMs»  MMeeT CBOM
0COBEHHOCTK B 3aBUCMMOCTM OT Npodnns NpodecCMoHasibHOro 06pa3oBaHns,  6asmpyeTcs Ha
3HaHMAX 0B6YyYatoOLMXCSA, NOMYUYEHHbIX NP U3YYeHUU BUONOrUK, XUMUK, (PU3NKK, reorpadnn B
OCHOBHOM LWKone.  Npwu ocBoeHun npodeccuii CMO n cneumansHocTeir CMNO TeXHUYECKOro
npocuns NpodeccroHanbHOro 06pas3oBaHms 61onorus nlyyaeTca Ha 6a3osom yposHe PrOC
cpefHero o6ulero obpasoBaHms, Npu ocBoeHUN npodeccuii CMO u cneumansHocTen CMO
eCTECTBEHHO-Hay4YHOro npoduns NpogeccuoHasbHOro obpasosaHns 61onorvs nlyyaertca bonee
yrny6neHHo, Kak NpouibHas y4ebHas AUCUUNINHA, YYUMTbIBAIOLWAs CreunprKy ocsanBaeMblX
npodeccuii nn crneumasbHOCTEN. ITO BbIPAXKAETCA B COLAePXXaHUM 00YYeHUs, KONMYeCTBe
4acoB, BblJeNAEMbIX Ha N3yYeHUe OTAe/NbHbIX TeM YYeOHOW AUCUMMIUHLI, TNyOuHE KX
OCBOEHUS 0byyatoLLMMmUCs, 06beMe 1 XapaKTepe MPaKTUYECKNX 3aHATUIA, AEMOHCTPaLNNA,
BMAAX BHeayaUTOPHOW CaMOCTOATE/IbHOM paboTbl CTYAEHTOB U T. M.

Mpwn ocBoeHun crieypanbHocTein CMO rymaHUTapHOro Npognsis NPoMeccroHabHOro
06pa3oBaHMs BMONOrKsA U3yYaeTcs B pamkKax yy4ebHOW AUCUMNINHBI «ECTeCTBO3HaHMe»
0693aTe/IbHOI NPeaMeTHON 06/1acTU «ECTeCTBEHHbIE HayKu» PEOC cpeaHero obLuero
06pazoBaHus.

Mpwn o0T6OpE coaepXKaHNsa Y4eOHON AMCUMNINHBI «BrMoNorns» Ncnonb3oBaH KynbTypo-
co06pasHbIi NOAXOM, B COOTBETCTBUM C KOTOPbIM 00YyYatoLLmecs JO/MKHbI YCBOUTL 3HAHWUA 1
YMeHUsi, HeobXxoAnMble 418 PopMUPOBaHMS 06LLel KyNbTypbl, ONpeaenstoLeli afekBaTHoe
MoBeAEeHNEe YeNoBeKa B OKPYXKAKOLLEI cpefie, BOCTPebOBaHHbIE B XKM3HM U B NPaKTUYECKOM
[eATeNbHOCTH.

Oco60e BHUMaHWe yeneHo 3KON0rM4yeckoMy 06pasoBaHUIO 1 BOCMIUTAHUIO 00YYatoLLMXCS,
(hopMMPOBaHNIO Y HX 3HAHWI O COBPEMEHHOI ECTECTBEHHO- HAYYHON KapTuHe

MUPa, LLEHHOCTHbIX OPUEHTALMI, YTO CBUAETENLCTBYET O ryMaHu3aumMm 61Monormiyeckoro
06pa3oBaHus.

CopgepxaHue y4ebHOM AUCUMNMHBI NpeaycMaTprBaeT (POPMUPOBaHME Y 00YyYHatOLLMXCS
06LeHay YHbIX 3HAHWIA, YMEHWIA N HaBbIKOB, YHUBEPCA/IbHBIX CMOCOO0B AeATe/IbHOCTM U
K/IFOYEBbIX KOMMETEHLMI, BK/OYAOLMX YMEHWE CPaBHMBATL OMON0rnyeckme 06LeKTbl,
aHa/M3MpoBaThb, OLEHMBATb M 0600LLATb MONYYeHHbIE CBEAEHWS, YMETb HAX0ANTb U
1CNO/b30BaTb UH(POPMALIMIO M3 Pa3/IMYHbIX MCTOYHWKOB.

B cofep>xaHun y4e6HOM AUCUMMANHBI KYPCUBOM BblfefileH MaTepuasl, KOTOPbIN Npu  U3yyYeHnm
OMONOrNM KOHTPOJTHO HE MOAJIEXUT.

M3yueHre 06L1e06pa3oBaTenbHON YUeOHON AMCUMNINHBI «B1ONOrns» 3aBepLUaeTCs
nozBeAeHneM UTOroB B hopmMe AMKepeHLMPOBaHHOMO 3a4eTa NN 3K3aMeHa B pamKax
NPOMEXYTOYHOM aTTecTauumn cTyaeHToB B npouecce ocBoeHns OO CIrO ¢ nonyyeHnem
cpefHero obuero obpasosaHus ( MMNCC3)



MECTO YYEBHOW AncunnnmnHbl B YYEEHOM MJTAHE
YyebHas gucumnnvHa «brnonorus» aisetcs y4ebHbIM NpeamMeToM no Bolibopy 13
0653aTe/IbHOI NPeaMeTHON 0651acTh «ECTecTBeHHble Hayku» PIOC cpegHero obLuero
o6pasoBaHus. B npoteccnoHaibHbIX 06pa30BaTe/ibHbIX OpraHn3auusaX, peansyroLmx
06pazoBate/ibHyt0 nporpaMmmy cpefHero obuiero obpasosaHuns B npegenax ocsoeHus OroOri
ClNO Ha 6a3e 0OCHOBHOMO 06LLEro 06pa3oBaHKs, yuebHas gucumnanHa «brnonorus» nsy4vaetcs
B 06LL,e06pa3oBaTe/IbHOM LMKe yye6Horo nniaHa OMOIMT CrO Ha 6a3e 0CHOBHOIo 06LLero
06pasoBaHus C NosyvyeHnem cpefHero obuero obpasosaHus ( MNMCC3).

B yuebHbIx nnaHax , MMNCC3 MecTo y4ebHOW AncUmMnanHbl «bronorus» — B cOCTaBe
06Le06pa3oBaTe/IbHbIX YYEOHbIX AUCLUMNANH NO BbIGOPY, (OPMUPYEMbIX U3  0653aTe/IbHbIX
npeameTHbIX 0bnactein PrOC cpefHero obLero obpasosaHus, Ans creymanbHocTerd Cro
COOTBETCTBYHOLLEr0 NPOGUASA NPOPECCUOHANILHOIO  06pa3oBaHmA.

PE3Y/IbTATbl OCBOEHWA YUEEHOW ANCUNTMNNHDI
OcBOeHMe cofiepyKaHns y4eOHOM ANCUMNNHBI «Bruonorus» obecnevnBaeT AOCTUXKEHUNE
CTYAEHTaMM CNneayroLmx pe3ybTaToB:

« IMMHOCT HbIX:

— C(hOpMMPOBAHHOCTb YyBCTBA FOPAOCTU 1 YBXKEHUS K UCTOPUUN W LOCTUIKEHUAM

OTEeYECTBEHHOI BMONOrMYECKON HayKK; NPeACcTaBNeHNs O LIeNOCTHON eCTECTBEHHO-HAYYHO
KapTUHE MUpa;

— MOHMMaHWe B3aUMOCBA3N M B3aUMO3aBUCUMOCTU eCTECTBEHHBIX HayK, WX BNAHUA Ha

OKPY)KatoLLYHO Cpeay, SKOHOMUYECKYH), TEXHOMOMMYECKYHO, COLMANbHY0 1 3TUYECKYHO Cepbl
[EATENbHOCTMN YeNOBEKa,;

— CMOCOBHOCTb MCMO/b30BaTh 3HaHWS O COBPEMEHHOW eCTECTBEHHO-HAYYHOW KapTUHE Mupa B
06pa30BaTenbHOIN 1 NPOECCMOHAIbHON AEATENbHOCTM; BOSMOXHOCTU  MH(OPMaLOHHOIA
cpefpl 4N obecrnevyeHns NPOAYKTMBHOro caMoobpasoBaHus;

— BnafleHne KynbTYpoil MbILLIEHNS, CNOCOBHOCTb K 0606LLEHNIO, aHann3y, BOCNPUATUIO

MH(opmaLymn B 061aCTU eCTECTBEHHBIX HayK, NOCTAHOBKE LieNn 1 BblIGopy
nyTei ee AOCTUXEHMS B NPOECCUOHANIbHOM ciepe;

— CNOCOBHOCTb PYKOBOACTBOBATHLCA B CBOEW AeATE/IbHOCTU COBPEMEHHBLIMU MPUHLMNaMM
TONEPaHTHOCTK, Ananora u COTPYAHUYECTBa; FOTOBHOCTb K B3aUMOZEWCTBMIO  C KOJeramu,
paboTe B KO/INEKTMBE;

— TOTOBHOCTb MCMNO/Ib30BaTb OCHOBHbIE METO/b! 3aLMUTbI OT BO3MOXHbIX MOCNEACTBUIA
aBapuii, KatacTpod), CTUXUNHBLIX 6eCTBUNA;

— o06nagaHve HaBblKaMK 6e30MacHoM paboThbl BO BPEMSI MPOEKTHO-MUCCNEA0BATENIbCKON 1
3KCMepyMeHTaIbHOIN AeATeNbHOCTU, MPU UCMO/b30BaHNM NabopaToOpHOro 060PYA0BaHMS;

— CMOCOBHOCTb MCMO/b30BaTh NPUOOPETEHHbIE 3HAHWSA U YMEHUA B MPaKTUYECKOWA
[eATeNIbHOCTM W MOBCEAHEBHOM XMU3HW A/11 COOMOLEHNS Mep NPOGUIAKTUKIA OTPaBIEHUIA,

BMPYCHbIX 1 ApYyrunx 3a60neBaHuii, CTPECCOB, BPEAHbLIX MPUBbIYEK (KYPEHNS, anKoronmama,
HapKOMaHW1W); Npasu NOBeLEHNS B NPUPOAHON Cpese;

— TOTOBHOCTb K OKa3aHuIo MepBoi NOMOLLM NpY TpaBmax, NPOCTYAHbIX U ApYTux
3a60/1eBaHMAX, OTPaBNEHMAX NMULLEBLIMW NPOAYKTaMU;

- METaNpPegMeTHbIX:

— 0CO3HaHWe CoLMabHOM 3HA4YMMOCTY CBOEI Npodeccum/cneumansHoOCTU, 0bnagaHme

MOTMBaLMEN K OCYLLLECTBEHNIO MPOPECCUOHA/IbHON AEATENBHOCTY;

JK3aMeH MPOBOANTCA MO PeLLeHNIO NPOeCcCMOHaIbHON 06pa3oBaTeNbHOW OpraHn3aLumn 6o
M0 XXeNaHWo  CTYJEHTOB MPY U3yYeHUN Y4eBHON ANCUMNANHBI «BMONOrns» Kak NpotnibHOM
y4eOHOM ANCLUNINHBI.

— MOBbILEHVE UHTENNEKTYa/IbHOrO YPOBHS B MPOLIECCE U3YUEHNS BMONOTNYECKNX SBNEHWIA;

BbIAAIOLLMXCS AOCTUMDKEHWIA GMOMOMM, BOLLEALLNX B OOLLEYENIOBEUYECKYHD KY/bTYPY; CMOXHbIX K
MPOTMBOPEUMBLIX MyTel PasBUTUS COBPEMEHHbLIX Hay4HbIX B3rNS40B, WAEWA, TEOPWIA,
KOHLenuuid, rmnotes (0 CyLWHOCTM U MPOUCXOXKAEHNN XKIN3HW, YeNlOBEKA) B X0fe paboTbl C
Pa3INYHLIMA UCTOYHMKAMU  MH(OPMALIMW;

— CMOCOBHOCTb OPraHN30BbIBaTL COTPYAHUYECTBO €4NHOMbILLIEHHWKOB, B TOM



yuncne ¢ UCNob30BaHWEM COBPEMEHHbLIX MH(POPMaLMOHHO-KOMMYHUKALMOHHbIX
TEXHOMOTWA;

— CNOCOGHOCTb MOHMMATb NPUHLUMMLI YCTOXYMBOCTA U MPOAYKTUBHOCTU XXMBOW
NpUPOAbl, NYTU ee N3MEHEHUS NOJ BAUSHUEM aHTPOMOreHHbIX (PaKTOPOB, CMOCOOHOCTb K
CUCTEMHOMY aHann3y rnobanbHbIX 3KONOrMYecknxX Npobnem, BOMPOCOB

COCTOSIHUS OKPY>KAKOLLEN cpeabl U pauyoHaIbHOMO UCMO/Ib30BaHMS NPUPOAHBIX

pecypcos;

— YMeHMe 060CHOBbIBaTb MECTO M POJ/ib BUONIOrMYECKMX 3HAHWIA B NPaKTUYECKOM
AeAaTenbHOCTM NHOAEN, Pa3BUTMMN COBPEMEHHbIX TEXHOMOIWIA; ONpeaensiTb XNBble

06bEeKTbI B NPMPO/e; NPOBOANTL HAOMOAEHNS 32 3KOCMCTEMAMM C LIEMbIO UX ONucaHus u
BbISIB/IEHWSI eCTECTBEHHBIX M aHTPOMOreHHbIX U3MEHEHUIA; HAXOANTb 1

aHaNn31poBaTb MHPOPMALMIO O XMBbLIX 0OBEKTAX;

— CNOCOBHOCTb MPUMEHSATL GMONOTMYECKIME N 3KOMOMMYECKME 3HAHWNA A1 aHa/Im3a
NpUKNagHbIX NPo6/1emM X03aACTBEHHOM AeATENbHOCTY,

— CMOCOBHOCTb K CAaMOCTOATE/IbHOMY MPOBELEHMIO UCCeA0BaHNIA, NOCTAHOBKE
€CTECTBEHHO-HAaYy4HOr 0 3KCMepuMeHTa, UCMOo/b30BaHNIO MH(OPMALMOHHBLIX TEXHOMOMIA ANs
PELLEHNS HAYYHbIX 1 NPOGECCUOHANbHbIX 3aday;

— CMNOCOBHOCTb K OLIEHKE 3TUYECKMX acreKToB HEKOTOPbIX UCCNef0BaHNIA B 06/1acTu
6MoTEXHONOrMM (KNOHMPOBAHME, UCKYCCTBEHHOE OMNMOAOTBOPEHNE);

« NPEAMET HbIX:

— C(hOpPMUPOBAHHOCTb NPEACTaBNEHWIA O PO U MECTE BUONOrK B COBPEMEHHOW Hay4HON
KapTUHE MMpPa; MOHMMaHMe ponu 61onorum B JOPMUPOBaHNM KPyrozopa i (yHKLMOHaNbHOW
rpamoTHOCTW A/15 PELLEHNS MPaKTUYECKMX 3aau;

— B/aieHEe OCHOBOMONAraoLLMMI MOHATUAMU 1 NPeACTaBNEHMSIMI O XXUBOI Npupoje, ee
YPOBHEBOI OpraHu3aLun 1 3BO/HOLMK; YBEPEHHOE MONb30BaHNE G1OMOrNYECKOiA
TEPMUHOMOIMEN 1N CUMBONMNKO,

— BNafleHe OCHOBHbLIMU METOAAMM Hay4HOr0 NO3HaHWS, UCMONb3YEMbIMU MPU
BMONOrMYECKNX NCCNEA0BAHMSX YXKUBbIX 0OLEKTOB 1 3KOCUCTEM: OMUCAHWEM, U3MEPEHMEM,
npoBefieHNeM HabNOAEHWIA; BbISIBNEHME U OLeHKa aHTPOMOreHHbIX

N3MEHeHUI B NPUPOAE;

— C(hOPMUPOBAHHOCTb YMEHUIA 0OBACHATb Pe3y/ibTaTbl GUONOrMYECKUX IKCNIEPUMEHTOB,
peLlaTb 3N1eMEHTaPHbIE BMONOrMYECKME 3aaaun;

— chopMMPOBaAHHOCTb COGCTBEHHOM MO3ULMM MO OTHOLLIEHNO K 6LUONOrNYEeCKOR NH-
(hopmaumu, Nony4aemoit U3 pasHbIX UCTOYHWMKOB, N106a/IbHbIM 3KOIOrMYeCKUM
npo6nemam 1 NyTSM UX PELLIEHNS.

COAEPXAHWE YYEEHOW ANCUMNNNHDI

BBegeHve

OO6bEKT M3y4eHUst 61onornm — xueas npupoga. MNMpusHaky XMBbIX OPraHU3MOB U UX
MHOroo6pasune. Y poBHeBas opraHu3auns X1Bor Npupoasl 1 3BooUmMs. MeTofbl MO3HaHNS
XuBoW npupogbl. O6LMe 3aKOHOMEPHOCTU Guonornn. Ponb 6ruonorumn B opmMmpoBaHn
COBPEMEHHO eCTeCTBEHHO-HAay4YHOW KapTUHbI MUpa Y NPaKTUYeCKON AesTeNbHOCTU NKOAEN.
3HayeHne 61oIOrMM NPV OCBOEHUM MPOMECCUIA U CneumabHOCTeN CpefHero
NpogecCUOHaIbHOr0 06pa3oBaHus.

JemoHcTpaynmn

Bronornyeckne cMcTeMbl pa3HOro YPOBHS: KNeTKa, OpraHu3m, nonynsaums, 3KocucTema,
6rocdepa.

LlapcTsa >X1MBOW NpUPOAbI.

1 YUYEHWNE O KNETKE

XvMmnyecKasi opraHmsaumsa KneTku. Knetka — aneMeHTapHas XuBasi cuctema u

OCHOBHasi CTPYKTYPHO-(DYHKLMOHabHAsA eNHULLA BCEX XXMBbIX OPraHU3MOB. KpaT kas
NCTOPUS M3YUHEHUS KNETKM.

XunMmnyeckas opraHu3aums Knetkn. OpraHMyeckue 1 HeopraHMYecKre BELLLECTBA KNETKN 1
XKMBbIX OPraH13MoB. Benku, yrneBofbl, MUNAbI, HYKNENHOBbIE KACOTbI U X PONib B KNETKE.



CTpoeHVe 1 PYyHKUUM KNeTKU. NpoKapnoTUYecKme 1 3yKapuoTuYeckme KneTku. Bupycbl Kak
HEKNeToYHas hopma XN3HN 1 UX 3Ha4eHne. bopbba ¢ BUpYcHbIMK 3abonesaHuamu  (CIMAL w
ap.) Liutonnasma n KnetouHas MembpaHa. OpraHonibl KNeTKu.

OO6MeH BeLLEeCTB 1 NpeBpaLLeHne aHeprum B KeTKe. MaacTUYecKunii n aHepreTnyHecKuia
06MeH. CtpoeHue 1 hyHKLMM Xpomocom. AHK — HocuTenb HacneACcTBEHHOW MH(opMaLmn.
Pennunkaums AHK. "eH. MeHeTnueckunin Kof. bMocuHTes benka.

YKN3HEHHBIN UMKN KNeTKU. KNeTkn 1 nx pasHoobpasve B MHOTOK/IETOYHOM OpraHu3me.
Onddeperuynposka kneTok. KNeToyHaa Teopmsa CTPOEHMA opraHn3MoB. MuTos. LINTOKnHes.
JemMoHCcTpauynmn

CTpoeHue 1 CTPYKTypa 6enka.

CtpoeHne monekyn AHK n PHK.

Pennukauuns AHK.

CXxeMbl 3HEPreTMYeckoro obmeHa 1 6MoCUHTE3a GeskKa.

CTpoeHure KIeTOK NPOKapunoT 1 3yKapmoT, CTPOEHME 1 MHOroobpasune K/IeTOK pacTeHui

N XXNBOTHBbIX.

CT1poeHue Bupyca.

doTorpagumn cxem CTPOEHNUA XPOMOCOM.

Cxema CTpoeHus reHa.

MwuTos.

MNpakTunyeckue 3saHATUA

HabntogeHne KNeToK pacTeHUIA U XXMBOTHBIX MO MUKPOCKOMOM Ha roTOBbIX MUKpPOMpenapatax,
nx onucaHue. MpUroToBaEHWE Y ONMUCaHNE MUKPONPeNapaToB KMETOK pacTeHnii.  CpaBHeHWe
CTPOEHUS KNIETOK PaCTEHWUIA M XXMBOTHBIX MO FOTOBbIM MUKPOMNpenapaTam.

2. OPFAHN3M. PASMHOXXEHUVE N NHANBUAY ANTbHOE PA3BUTUE

OPIrAHN3MOB

Pa3mMHOXeHWe opraHn3moB. OpraHu3Mm — eauHoe Lenoe. MHoroobpasve opraHM3MOoB.
Pa3MHOXeHNe — BadKHelLLIEee CBOWCTBO XMBbIX OpraHnu3moB. Mo10Boe 1 6ecnonoe
pasmHoXeHue. Melio3. Obpa3oBaHue MOOBbIX KNETOK U OM/I040TBOPEHME.
VHavBuayasibHOe pasBuUTUe opraHmuama. OMOPUOHabHbIN 3Tan OHToreHe3a. OCHOBHbIE
CTagunmn 3M6pI/IOHaJ'IbHOFO pPa3BUTUA. OpraHoreHes. MocTambpuoHanbHoe passuTune. CXOACTBO
3apofplLLeil NpeacTaBUTeNein pasHbIX FPYnMn MO3BOHOUHBIX KakK CBUAETEIbCTBO  MX
3BOJTOLMOHHONO POACTBA. MNpUUMHbBI HapyLLEHWIA B Pa3BUTMN OPraHNU3MOB.
MHanBuayanbHoe pasBuTUE YesioBeKa. PenpoayKTMBHOe 340poBbe. MocneacTems BANAHUSA
aJIKOrONsA, HUKOTMHA, HAPKOTUYECKNX BELLECTB, 3arps3HeHus Cpefbl Ha pa3BUTUE  YenoBeka.
JemoHcTpaynmn

MHoroobpasve opraH13mos.

O6MeH BELLECTB Y NpeBpaLLeHre SHEPTN B KIETKE.

doTOoCKHTES.

JeneHve KneTku.

MwuTos.

becnonoe pasMHOXeHVe opraHy13MoB.

O6pasoBaHye NOMOBbIX KNETOK.

Mein03.

OnnofoTBOPEHME Y pacTeHWIA.

VHavBmayanbHoe pasBuTre opraHnsma.

Tunbl NOCTAMOPUNOHASIBHOTO Pa3BUTUSA XKUBOTHBIX.

MpakTunYecKoe 3aHAT A

BbIsiBNeHMe 1 onmncaHmne NpU3HaKoB CXOACTBA 3ap0/bILLEei YesloBeKa M APYruX NO3BOHOYHbIX
KaK [0Ka3aTe/IbCTBO MX 3BOJOLMOHHOIO POACTBA.

3. OCHOBbI TEHETUVKIW N CENEKUAN

OCHOBbI YYeHNA 0 HaC/eACTBEHHOCTU U U3MEHUMBOCTU. ["eHeTKa — Hayka 0
3aKOHOMEPHOCTAX Hac/NeACTBEHHOCTM Y U3MEHUYMBOCTY OpraHu3mMoB. . MeHaenb —
OCHOBOMOJIOXHUK FreHETUKN. ["eHeTnYecKas TEPMUHO/ONNA 1 CUMBOJIMKA.

3aKOHbI reHeTVKM, ycTaHoBNeHHble . MeHgenem. MoHornépuaHoe 1 aurnépuagHoe

. KpeLmBaHne XpoMOCOMHas Teopus HacnefCTBEHHOCTU. BsaumogeiicTeue renos. [ EHETUKA



nosia. CuenneHHoe c nonom HacnegosaHne. 3HAYEHNE TEHETUKN AN1A CEIEKUMN U MEAULIMHDI.
HacnefcTBeHHble 601€3HM YenoBeka, UX NPUYNHBI U NPONIAKTMKA.

3aKOHOMepHOCTU M3MEHYMBOCTWN. HacneaCcTBEHHAA, UM FeHOTUNNYecKas, U3MEHYMBOCTD.
MogaudnkaunoHHas, niv HeHacneACTBEHHas, U3MEHUMBOCTL. ["eHeTMKa YefioBeKa. [eHeTvKa un
MeauumHa. MatepuanbHble OCHOBbI HACNeACTBEHHOCTU U U3MEHUMBOCTHU. ["eHeTuKa U
3BO/IIOLMOHHAA Teopust. ["eHeTMKa NONYNALMNIA.

OCHOBbI CeNeKL MM PacTeHWU, XXMBOTHbIX U MUKPOOPraHn3MoB. MeHeTnKa — TeopeTunyeckas
OCHOBa Ccenekumn. OfoMalLHNBaHNE XXUBOTHbIX U BblpalimMBaHue KYNbTYPHbIX PacTeHUA —
HayaslbHble 3Tanbl cenekunn. Yuerme H. V. BaBnnosa o LeHTpax MHOroobpasns w
MPONCXOXAEHUS KYNbTYPHbIX pacTeHniA. OCHOBHbIE METOAbI CENeKUMN: rnopuamnsaums  u
MCKYCCTBEHHbIN 0T60P. OCHOBHbIE JOCTUXEHUS COBPEMEHHON CENEKLMN KybTYPHbIX
PacTeHWI, JOMALLHUX XXMBOTHbLIX M MUKPOOPraHU3mMoB.  BUOTEXHOMOrUsA, ee JOCTVKEHWS 1
NepPCrneKTMBbI Pa3BUTUA. 3 Tuyeckne acnekTbl HEKOT OPbIX 4OCTUXK EHUA B BUOT EXHONOTUN.
KnoHupoBaHue >X UBOTHbIX (Npo6nembl KNOHWUPOBaHUA 4YenoBeka).

JemoHcTpaynmn

MoHornépuaHoe n gnrnbpuaHoe CKpeLyBaHme.

NepeKpecT XpOMOCOM.

CuenneHHoe HacnefoBaHue.

MyTauun.

LleHTpbl MHOroo6pasus 1 NPOUCXOXKAEHNA KyNbTYPHbLIX PAaCTEHWIA 1 AOMALLHUX XXUBOTHBbIX.
Mmbpuansaums.

WcKycCTBEHHbIN 0TOOP.

HacnefcTBeHHble 601€3HM Ye/loBeKa.

BnvsaHne ankoronnsma, HapKOMaHuK, KypeHus Ha HacneCTBEHHOCTb.

MpakTunyeckne 3aHATUA

CocTaBneHmne NPOCTEMLLNX CXeM MOHOMMOPUAHOIO U ANTMOPUAHOIO CKPeLLyBaHUS.

PelueHne reHeTUYECKNX 3aaau.

AHann3 PeHOTUNNYECKOW U3MEHUNBOCTY.

BblsiBneHne MyTareHOB B OKpYXXatoLLEN cpeae M KOCBEHHasi OLeHKa BO3MOXHOIO UX  BUSHUS
Ha OpraHu3m.

4. TIPONCXOXOEHUVE U PASBUTUE XU3HN HA 3EMJIE.

3BOMIOUNOHHOE YYEHWE

MpouncxoxXaeHve N HavasibHbIe 3Tarbl Pa3BUTUA XU3HU Ha 3emMne. ['unoTesbl
MPOUCXOXAEHMNSA XM3HW. 3yYeHne OCHOBHbIX 3aKOHOMEPHOCTEN BO3HUKHOBEHUSA, PasBUTUSA U
CYLLECTBOBaHUSA XWN3HN Ha 3em/ie. Y CNOXHEHWE XMBbIX OpraHu3mMoB B MNPoLLecce 3BOMHOLNN.
MHoroo6pasue >1Boro Mmvpa Ha 3emsie U COBpeEMEHHas ero opraHusaLus.

VicTopusa pasBUTUA 3BOTIIOLUMOHHbIX Maei. 3HadeHre paboTt K. JluHHes, XK. b. Jlamapka B
pasBUTUM 3BOMOLMOHHLIX 1Ael B BLUOMOrMK. IBONOLMOHHOE YyeHue Y. JapBuHa.
EcTecTBeHHbIn 0TOOP. PO/b 3BOMOLMOHHOMO YYeHUs B (POPMUPOBAHUM COBPEMEHHOM
eCTeCTBEHHO-Hay4HON KapTUHbI Mupa.

MwuKpo3Bonouua 1 MakKpoasonouuvsa. KoHuenuna suaa, ero Kputepun. MNMonynauma —
CTPYKTYpHasa efMHuLa BUAA U 3BoNOLMN. [BUXKYLLME cunbl 3BooL MK, CUHTEeTMYeCKas Teopus
aBonioummn. Mukpossontoums. CoBpemMeHHble NpeacTasneHns o BugoobpasosaHun (C. C.
YeTtBepukos, N. V.LLmanbrayseH). Makpoasontoums. [okasaTe/ib,CTBa 3BOJOLMN.
CoxpaHeHue 6MONOTMYECKOTO MHOTO06pa3nsa Kak OCHOBayCTONWYMBOCT U 6Guocepbl u
PrTcpeccusHoro ee passnTus. [1PUUNHBI BbIMUPaHWUA BUAOB. OCHOBHbIE HaNPaB/IeHNA

>50/1K CIFOHHOr0 Nporpecca. bruonornyeckuii Nporpecc 1 6UONOrMYecKnin perpecc.

J e.MOHCTpaunum

Kputepun Buga.

CTpyKTypa nonynauuu.

ALINTUBHbIE 0COBEHHOCTN OPraHNM3MOB, UX OTHOCUTENbHbIN XapaKTep.

3b: --; C/IOHHOE [JPEBO PaCTUTENBHOIO MUPA.

3Ob: TCCCC;-CeHHOE APeBO XXUBOTHOMO Mupa.

MpefcTaBUTeNIN PEAKUX N UCHE3AIOLMX BULOB PACTEHWNIA U XKUBOTHbIX.

IMpakTu4yeckue 3aHATUA



OnwcaHne ocobei ogHOro Bmaa No MopgonornYecKoMy KpUTEpUIO.

MprcnocobneHne opraHM3mMoB K pasHbIM cpegam 06uTaHus (BOAHOM, Ha3eMHO-BO3AYLLHOW,
MOYBEHHOIA).

AHa/IN3 1 OLEeHKaA Pas/fIMUHbIX TMMOTE3 NMPOUCXOXKAEHNS XKU3HW.

5. MPONCXOXXAEHWVE YE/TIOBEKA

AHTpoOnoreHes. 3sonouma npumaros. CoBpeMeHHbIe TMNOTE3bl O MPOUCXOXAEHUN  YenoBeka.
JoKa3atenbCcTBa POACTBA Ye10BEKA C MIEKOMUTAIOLWUMU XMBOTHBIMU. JTanbl  3BOOLUN
YesioBeKa.

Uenoseyeckue pacbl. POACTBO M e4UHCTBO MPOUCXOXKAEHUSA YenoBeyecKmnx pac. Kputnka
pacu3ma.

JemoHcTpaynmn

UepTbl CXOACTBA U Pa3INyumnA YenoBeKa 1 XXNBOTHBIX.

UepTbl CX0OACTBA YeN0BEKA M NPUMATOB.

[NponcxoxaeHne yenoseka.

Yenoseueckue pachl.

MNMpakTunyeckoe 3aHATME

AHaN3 1 OUeHKa pasfIyHbIX T1MNoTe3 O MPOUCXOXKAEHUN YeroBeKa.

6. OCHOBbI 3KOJ10I' 1M

3KO/0rna — Hayka 0 B3aMMOOTHOLLUEHUAX OPraHn3MoB MeXay COO0M N OKPYXKatoLLel
Cpefon. IKoNormyeckune (hakTopbl, X 3HaA4EHUE B XXM3HN OpPraHM3MoB. DKOJOrMyecKme
cucTeMbl. BuaoBas U NpoCcTpaHCTBeHHAsA CTPYKTypa aKocUCTeM. MuLLeBble CBA3W, KPYroBOPOT
BELLECTB 1 MpeBpaLLeHne 3Heprumn B akocuctemax. MexxsnaoBble B3aMMOOTHOLLIEHUA

B 9KOCUCTEME: KOHKYPEHLMS, CUMOMO3, XMULLHNYECTBO, NapasUTU3M. MpuumHbl ycT 0iunBoCT Y 1
cMeHbl akocucTem. Cykueccun. VICKYCCTBEHHbIE COOOLLLECTBA — arpO3KOCUCTEMbI U
yp603KOCHCTEMBI.

Brocgepa — rnobanbHasa skocucTeMa. YuyeHume B. . BepHagckoro o 6uocdepe. Ponb
XXMBbIX OpraHn3moB B 6uoctepe. Buomacca. KpyroBopoT BaXKHEALIMX BUOreHHbIX 3/IEMEHTOB
(Ha npvMepe yrneposa, a3oTa 1 ap.) B buocgepe.

Buocepa n venosek. Mi3meHeHns B brocepe. MNocneacTBus AeaTeNlbHOCTU YeNloBEKa B
OKpy>KatoLLeli cpefie. BosfeicTame NPon3BOACTBEHHON AeATENbHOCTM Ha OKPY)KatoLLyto  cpefy
B 061aCTV CBOEN 6y,quu,e|7| NMPOMECCUN. MnobanbHble 3KoNOTMYECKMe NPO6AEMbl U NyTK UX
peweHnsa.

JKONOrns Kak TeopeTunyeckas 0CHOBA paLoHaIbHOro NPUPOA0N0/b30BaHNA Y OXPaHbl
npupogpl. Hoocepa. Mpasuna nosefeHNs NIHOAEN B OKPYXKAHOLLEN NPUPOAHOIA cpefe.
BepexxHoe OTHOLLEHME K 61MOIOrMYecKM 06beKTaM (pPacTeHMAM U XKUBOTHBLIM U X
co06LLECTBAM) U UX OXpaHa.

JeMoHcTpauum

JKosnornyeckme akTopbl U X BANAHME Ha OPraHU3MbL.

Me>B1A0Bble OTHOLLEHUSA: KOHKYPEHUMSA, CUMOMO3, XULLHWUYECTBO, NapasnuTU3M.

APOCTHOCTb PacTUTENIbHOr0 COOOLLECTBA.

MyLLeBble Lenun 1 ceTn B B1oLeHO3e.

3KONOrnyeckre nupamunpl.

Cxema 3KOCUCTEMBI.

KpyrosopoT BeLLEeCTB ¥ MpeBpaLLeHne SHeprum B 3KOCUCTEME.

Brocepa.

Kp\toBopoT yrnepoga (a3ota v ap.) B 6roctepe.

Cxema arposkocmucTem.

Oc060 OxpaHsieMble NPUPOLHbIE TeppUTopUn Poccun.

MNpakTunyeckne 3aHaTUA

OnucaHve aHTPOMNOreHHbIX N3MEHEHWI B eCTECTBEHHbIX MPUPOAHbLIX NaHALwagTax cBoew
MEeCTHOCTW. CpaBHUTE/IbHOE OMMCaHWe OfHON 13 eCTECTBEHHbIX MPUPOAHbLIX CUCTEM (Hanpumep
JIeca) 1 Kakomr-HMoy/b arpoakocucTeM (Hanpumep, MeHNYHOro nons).

CocTaBlieHMe CXeM nepegayn BewWeCcTB M 3HEPTNUN NO LenaMm NNTaHUAa B I'IpI/IpO,ElHOI7I
dKOCNUCTEME M B arpoyeHose.



Onu1caHve 1 NpPakTUYecKoe co3faHne NCKYCCTBEHHOW 3KOCUCTeMbI (MPECHOBOAHbIN akBapuym).
PeLLeHVe 3KON0rM4eckunx 3afay.

7. BMIOHNKA

B1oHMKa Kak 0flHO 13 HarnpaB/eHN 6LUO0rNN U KNBEPHETUKW. PacCMOTpeHMEe GUOHMKOIA
0C06€eHHOCTEN MOPO-(N3NONOTMYECKOIN OpraHM3aLmn XMBbIX OPraHU3MOB U UX
1CNOMb30BaHUA 415 CO3L4aHNSA COBEPLUEHHBIX TEXHUYECKMX CUCTEM M YCTPOMCTB MO aHa/lorum ¢
XVBbIMU CUCTEMAMW. MpuHLUMNb M NPUMEPLl UCNONb30BaAHNA B XO3AWCT BEHHOA

peATenbHOCT U Ntoaeil Mopo-PYHKUMOHANbHbLIX YepT OpraHn3aunm pacTeHUn U XX UBOT HbIX.
JeMoHcTpauumn

Mogenu cknafyaror CTPyKTypbl, UCMNOMb3YeMO B CTPOUTE/bCTBE.

Tpy6uaTtble CTPYKTYPbI B XXUBOI NPUPOAE N TEXHWKE.

A3spogmnHamuyeckme 1 ruapoauHaMmnyeckme YCTPOMCTBa B XKMBOIW NPUPOAE U TEXHUKE.
JKCKypcumn

MHoroo6pasne BUAOB.

Ce30HHblIE (BECEHHI/Ie, OCEHHVIE) W3MEHEHUNA B Nnpupopge.

M Horoo6pa3|/|e COPTOB KyiIbTYPHBbIX paCTeHI/IVI mnopoag AOMaAWHUX >)KUBOTHbLIX, METOAbl UX
BblBEAEHUA (Ce]'IEKLU/IOHHaFI CTaHunda, nneMmeHHasa q)epma, CeNbCKOX03siCTBEeHHAA BbICTaBKa).
EcTecTBeHHbIE U MCKYCCTBEHHbIE 3KOCUCT EMblI CBOEIO pa|7|0Ha.

MNpumepHble Tembl pedepaToB (LOKNAA0B), NHANBUAYA/IbHbBIX NPOEKTOB

* KneToyHas Teopusi CTPOEHNSA OpraHn3MoB. CTopus 1 COBPEMEHHOE COCTOSIHME.
 HacnepactBeHHas MHopmaumsa 1 nepegada ee U3 NoKOIEHNS B NMOKONEHUE.

* [ipamaTnyeckune CTpaHuLbl B UCTOPUM Pa3BUTUSA FEHETUKN.

* YCnexu COBPeMEHHOIN reHeTUKN B MeULIMHE U 34paBOOXPaHEHNN.

* IcTopus pa3BuTUSA 3BONIOLMOHHLIX Uaein fo Y. JapsuHa.

» «Cuctema npupogbl» K.JInHHES v ee 3Ha4eHue 419 pasBuTusa 61onorun.

* CoBpeMeHHble NPeACTaB/eHNs 0 MeXaHU3Max 1 3aKOHOMEPHOCTSAX 3BOJHOLLUN.
 CoBpeMeHHble NpeACTaB/IeHNs 0 3apPOXKAEHNN XM3HWU. PacCMOTpeHMe 1 OLEeHKa pas-
NMYHBIX TUNOTE3 NPOUCXOXKAEHUA

» CoBpeMeHHbIN 3Tan pa3BuTKA YeioBeyecTBa. Yenoseyeckme pacbl. ONacHOCTb pacu3mMa.

* Bo3geiicTBre YenioBeKa Ha MPUpoAy Ha pas/IMyHbIX aTanax pasBuTUA Ye/I0BEUECKOrO
obLuecTBa.

* BMsiHVe OKpY>KatoLLEein cpefbl U ee 3arps3HeHnst Ha pa3BUTE OpraH13MOoB.

* BAvsiHe KypeHus, ynoTpebieHns ankorons 1 HapKOTUKOB POAUTENAMU Ha IMOPUOHA/IbHOE
pasBuTHe pebeHka.

* ButamuHbl, PepMeHTbI, FOPMOHBI U UX PO/b B OpraHu3me. HapyLueHust npu nx HefocTaTke v
N30bITKe.

* [pUYMHBI U rPaHULLbI YCTOMYMBOCTU GMOCKEPbI K BO3LENCTBUIO AeATEIbHOCTU NOAEN.

* B1OLEHO3bI (3KOCUCTEMBI) Pa3HOr0 YPOBHS Y UX COMOAYMHEHHOCTb B IN06&/IbHOM 3KOCMCTEME
— 6uocdepe.

» BM0BOE 1 3KOMOrMYeCKoe pasHoobpasme 61OoLIEHO3a Kak OCHOBa ero yCTOMYMBOCTH.

* [0oBbILLEHVE NPOAYKTUBHOCTU (DOTOCUMHTE3A B UCKYCCTBEHHbIX 3KO/IOrMYECKMX CUCTEMAX.

* Pa3nnyHble 3KONOrnyeckme nupaMuibl U COOTHOLLEHMS OPraHW3MOB Ha KaXKAO0W UX CTYMNEHW.
* [yTW NOBbILIEHNA 6NOMOrMYECKON NPOAYKTUBHOCTU B UCKYCCTBEHHBIX 3KOCUCTEMAX.

* PO/lb NpaBUTENbCTBEHHbIX U 06LLECTBEHHBIX 3KOIOMMYECKMX OpraHn3auuin B COBPEMEHHbIX
pa3BUTbIX CTpaHax.

* PaumoHanbHOe MCnob3oBaHMe U 0XpaHa HeBO30OHOBAEMbIX MPUPOAHLIX PecypcoB (Ha
KOHKPETHbIX MprMepax).

* OnacHoCTb rn1o6asibHbIX HapyLleHuiA B 6roctepe. O30HOBbIE «AbIPbl», KACIOTHbIE [OXAMN,
CMOrY 1 UX NpeaoTBpaLleHme.

* DKONOrMYeCKNe KPU3NChl U 3KOOrMYeCKre KaTacTpodbl. MpefoTBpaLleHne nx
BO3HWKHOBEHWS.

13



TEMATWYECKOE MNMAAHVPOBAHUE

Mpun peanu3aummn cogepXkaHns 06LLeobpasoBaTe/ibHON YHe6HON AUCLMNINHBI «BrUonorns» B
npegenax oceoeHnst OMOIMT CMO Ha 6a3e OCHOBHOIrO 06Lero 06pasoBaHns ¢ NOYyYEHNEM
cpenHero obuero obrazoaHus ( MMNCC3) makcumanbHas yuyebHas  Harpyska o0yyatoLmxcs
COCTaBNSET:

* N0 npogeccusm cneynansHocTam CIO ecTecTBEHHOHAYUYHOMO NPOguIs NPOgecCUoOHaIbHOMO
o6pasoBaHusi — 108 yacoB, U3 HUX ayauTopHas (06s3aTenbHasd) yyebHas Harpyska
06yyaroLMXCcs, BKNKOYas NPaKTUYecKmne 3aHATUA. — 72 yaca,

BHeayUTOpHas caMOCTOATeNbHasA paboTa CTyAeHTOB — 36 4acoB.



lNprMepHbIe TeMaTUYecKne nnaHbl

HanmeHoBaHue MakcumanbHas KonuuyecTBo CamocToAaT
pasgena, Tembl yuyebHas ayANTOPHbIX eNnbHas
Harpyska yyebHas
4yacoB
CTyAEeHTa Harpyska

nekKumn npaktmyeck CTYyAEHTa

nx
BeegeHwue 6 2 - 4
YueHue 0 KNeTke 14 8 2 4
OpraHusm. PasMHOXeHne 12 6 2 4
N NHAVBUAYaNbHOe
pasBuTME OPraH13MoB
OCHOBbI TEHETUKN 1 22 14 2 6
cenekumu
MponcxoxaeHve u 22 14 2 6
pasBUTHE XM3HM Ha
3emne. IBOMOLNOHHOE
yueHvie
MponcxoxaeHve Yenoseka 10 6 : 4
OcHoBbI 3KONOrNK 16 10 2 4
BroHunka 6 2 - 4

UTOro 108 62 10 36



*23

2.4

3.1

3.2

3.3

TemaTU4ecKnin nnaH

HanmeHoBaHue pasgena, TeMb

BBegeHue

OO6BbEKT MU3y4YeHNs BKUoNorMn —
XnBas npupoga. Mpr3HaKM XMBbIX
CpraHv3moB 1 UX MHOroobpasue.

Y4eHne 0 KJeTKe
XUMNYECKas OpraHmn3aumns KneTku
CTpoeHve 1 DYHKLUMN KNEeTKK

O6MeH BeLLEeCTB M NpeBpaLyeHme
3HEprun B KNeTKe

YKU3BHEHHBIN LWKN KNETKY

ﬂpaKTquCKoe 3aHATNe
Hab6GnwogeHne KneToKpacTEeHUI 1
XUMBOTHbBLIX NO4 MUKPOCKONOM Ha
rOTOBbIX MUKpONpenapaTax, UX
onncaHwue.

OpraHun3m. PasmMHOXeHMe U

NHAVBUAYa/IbHOE Pa3BUTUE
opraHv3moB

Pa3aMHOXeHve opraH1M3MoB
WHamBugyanbHoe passutme
opraHmsma

VHavBuayansHoe passutume

YenoBEKa

Makcu
MasibH
as
y4yeobl
as
Harpys
Ka
cTyae
HTa

16

12

KonnyecTBo

ayanTOPHbIX

nekuui

4yacosB

NPakKTU4YeCK
nXx

CamocToAaT
eNbHas
y4yebHas
Harpyska
CTyfeHTa



4.4

4.6

- T

55

>

MpakTunyeckoe 3aHAT U4
BbifBneHve 1 onucaHue Npu3HaKkoB

CXO/ICTBa 3apO/blLLEl YenoBeka u
APYTX NO3BOHOYHBIX

OCHOBbI FreHETUKN U cenekynmn

['eHeTnKa — Hayka o0

3aKOHOMEPHOCTAX HacneaCTBEHHOCTH

N N3MEHYNBOCTU OPraHN3MOB.

XpoMOCOMHasi Teopust
HaC/eACTBEHHOCTY

HacneactseHHas, unm
reHoTunnyeckas, N3MeH4YMBOCTb

"eHeTMKa YenoBeka

eHeTMKa 1 3BO/IOLIMOHHAS TEOPUS.
eHeTUKa Nonynsuuii.

OcHoBbI cenexkuun

brotexHonorna mn 4OCTUXKEeHNS

n paKT MYeCKNe 3aHAT N4
["rcTaBneHve NPOCTENLLMX CXeM

V ; HOrM6PUAHOr0 1 AMrM6pUAHOIOo
CKpeLLyBaHms.

PellleHMe reHeTMYeCcKMX 3aad.
MpouncxoxaeHvie 1 pasBuTue
YXM3HN Ha 3emse. OBOJIHOLMOHHOe

y4eHue

"'MNoTe3bl NPOUCXOXKAEHUSA YKN3HW

MHOroo6pasme »uBoro Mvpa

3BO/IOLMOHHbIE YueHus [apBrHa

ECTecTBEHHbIN 0T6OP

KoHLenuus Buaa - Kputepum

C "\BpeMeHHble NpeACcTBaBNEHN O
B1006pa30BaHUN

Bronornyecknin nporpecc n perpecc

22

14

14
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M paKT M4YecKne 3aHaT nd
OnucaHvne ocobeli 0AHOro BKUaa No
MOP(O/IOrMYECKOMY KPUTEPUIO.

IMpoucxoxkgeHwe yenoseka

AHTpOMoreHes. BOMOLMS NPUMATOB

. CoBpeMeHHbIe TnnoTesbl 0
MPOUCXOXAEHUN  YeNloBeKa

YenoseuecKkune pacbl. POACTBO U
eIMHCTBO NMPOUCXOXAEHUA
4esIoBeYeCKuMX pac

OcHoBbI 3K0N0rUN

SKonornyeckne akTopsl,
MEXBWAO0Bble B3aUMOOTHOLLEHNA
DeCKYCTBEHHOE CUCTeMbl

Buoctepa - rnobanbHas 3Ko cucTema
Buoctepa 1 Yenoeek
3konorus 1 Hoocepa

npakTuyeckas pabota OnucaHune
aHTPOMOreHHbLIX U3MEHEHWIA B
eCTeCTBEHHbIX MPUPOAHbIX
naHfwagrax cBoei MeCTHOCTW.
BuoHnka

BuoHMKa - HanpaBneHne 6GuoornK

NToro

10 6 4
4 2 2
4 2 2
2 2

18 10 2 6
4 2 - 2
2 2 -

4 2 - 2
2 2 -

4 2 - 2
2 2

2 2

2 2

108 62 10 36



XAPAKTEPVICTUKA OCHOBHbIX BUAOB YUEEHOW AEATE/IbHOCTU

CTYQEHTOB
CopepxxaHue 0byueHus

BBeneHue

YYEHUE O KJIETKE
XMumyeckas opraHmsauns

K/IETKN

CTpoeHne U hYHKLMN KNETKM

OO6MeH BeLEeCTB U
npe.BpaLLeHne
3HEpPrun B KNeTKe

YKU3HEHHBIV LMK KNETKM

XapaKTepuCTKa OCHOBHbIX BUAOB AEATENbHOCTM

CTYEHTOB (Ha YPOBHE YUeOHbIX AENCTBUIA)

O3HakoM/eHMe ¢ BUONOrMYECKUMI CUCTEMAaMM Pa3HOr0 YPOBHS:
KNETKOM, OpraHn3mMom, Nonynsumein, SKocucTemoi, 6uoctepoi.
OnpeneneHune ponu uonorum B hOpMMpPOBaHNMN COBPEMEHHOIA
€CTECTBEHHO-HAYYHOW KapTUHbI MUpa U NPaKTUYECKOW
nestensHocTu ntofdein. ObyyeHe COONOAEHNIO NPaBU
noBefeHus B Npupoge, 6epeXkHOMY OTHOLLEHUMIO K
6MonornyecknMm o6bekTaM (PacTeHUSM U XXMBOTHBIM M UX
coo6LLecTBam) M X OXpaHe

YMeHVe NpoBOANTL CPaBHEHUE XMMUYECKON OpraHn3a-

LMW XKMBBIX U HEXXMBbIX 06HEKTOB.

MonyyeHne NpeacTaBNEHMS O POAN OPraHNYeCKNX

N HEeOpraHNYeCKMX BELLECTB B KIETKe.

M3yuyeHre CTPOeHUS KNeTOK 3yKapuoT, CTPOEHUS U MHOroo6pasus
KNETOK PacTEHWIA M XKMBOTHbLIX C MOMOLLbKO  MUKPOMPENnapaTos.
HabntofeHne KNeTok pacTeHWn 1 KMBOTHbIX MO MUKPOCKOMOM
Ha roToBbIX MMKpOMpenapaTax, X onucaHwe. puroToBneHue un
onuncaHve MUKpPONpPenaparoB KETOK PacTeHWUA.

CpaBHeHWe CTPOEHWNSA KNETOK PacTeHWI M XKUBOTHbIX MO FOTOBbIM
MUKponpenapaTam

YMeHUe CTPOUTb CXeMbl 3HEPreTMYeCcKoro obmMeHa 1 6MocKHTe3a
bernka.

MonyyeHne NpeacTaBieHMs 0 MPOCTPAHCTBEHHON CTPYKTYpe
6enka, monekyn AHK n PHK

O3HakoM/eHMe C KNIETOYHOM Teopueil CTPOeHUs OpraHn3MoB.
YMeHMe caMOCTOSATENbHO UCKaTb JOKa3aTeNbCTBa TOro, YTOo
KNeTka — 3/IeMeHTapHas XuBas CMcTema 1 OCHOBHas
CTPYKTYPHO-(hYHKLMOHaNbHAs eAMHMLA BCEX XKMBbIX OpPraH13MOoB

OPIAHN3M. PASMHOXXEJHAE N HOBUAYANBbHOE PA3BUTUE OPI"AH3MOB

Pa3mHOXXeHne opraH1n3mMoB

VHavBuayansHoe pasBuTue
opraHusmMa

VHaBMayanbHoe pasBuTme
yenoBeka

OBnafieHNe 3HaHVAMM 0 PA3MHOXKEHMMN KaK O BaXKHelLLEM CBOCTBe
YKMBbIX OpraH13MoB.

YMeHue camoCcTosATelbHO HaXOAWTb OT/INYMS MUTO3a OT Meii03a,
onpeaensis 3BOMHOLMOHHYO PO/b 3TUX BUAOB AENEHUS KNETKU
O3HaKOM/IEHME C OCHOBHbIMM CTaaMsIMM OHTOreHe3a Ha

npvmepe pa3BUTUSA NMO3BOHOYHBIX YKMBOTHBIX.

YMeHVe XapakTepn3oBaTb CTafun NOCTIMOPUOHA/ILHOTO PasBUTUS
Ha npumMepe YenoBeka. O3HaKOM/IEHME C NPUYHAMK HapyLLEHWI B
PasBMUTUW OPraHN3MOB. Pa3BUTUE YMEHWS NPaBU/IbHO (HOPMUPOBATh
A0Ka3aTe/bHYt0 6a3y 3BO/MOLMOHHOIO Pa3BUTUS XXMBOTHOTO MMpa
BbisiBNieHWe 1 OnmcaHre NprU3HaKoB CXOACTBA 3apojpblLLUei
YenoBeKa 1 ApYrmx No3BOHOYHbIX KaK [0Ka3aTe/lbCTBa



VX 9BO/OLIMOHHOIO POACTEA.

MonyuyeHne NpeacTaBNeHNUst O NOCNEACTBUSX BNSHUS ankoross,
HUKOTWHA, HAPKOTUYECKMX BELLECTB, 3arpsisHEHNst CPpefbl Ha
pasBUTME U PENpPOAYKTUBHOE 3[0POBbLE YeNoBeKa

OCHOBbI TEHETUKW N CEJTEKUN

3aKOHOMEpPHOCTU
N3MEHUNBOCTU

OCHOBbI Cenekuum
pacTeHW,
YKMBOTHBbIX U
MUKPOOPraHn3mMoB

O3HakoM/IeHMEe C HAaCNeCTBEHHON N HeHaceACTBEHHOM
M3MEHYMBOCTBIO U ee B1ONOTNYECKON PO/IBIO B 3BOJHOLMN

XXMBOro mupa. llony4yeHne npescTaBieHNs O CBA3N FeHETUKU U
MeAnUMHbL. O3HaKOM/EHWE HacneLCTBEHHbIMU BOME3HAMM YerloBeKa,
UX NPUYUHAMMN U NPOINNAKTUKOMN.

3yyeHune BIMAHNA ankoronusma, HapKomaHum, Kype-

HWA Ha HacneACTBEHHOCTb Ha BUAeomaTepuane.

AHann3 (heHOTUMNYECKON N3MEHUMBOCTU. BbisBnieHne

MyTareHOB B OKPYXXatOLLIEN cpefie M KOCBEHHas OLeHKa
BO3MOXHOI0 UX B/IMAHUA Ha OpraHu3m

MonyyeHve npefcTaBneHns 0 reHeTUKE Kak 0 TEopeTuYe-

CKOW OCHOBe cenekuuun. Pa3BuTue mMeTanpeiMeTHbIX YMEHUI B
npoLiecce HaXOX/eHUs Ha KapTe LiegHTPOB MHOroo6pasus 1
MPOUCXOXAEHNA KYbTYPHbIX PACTEHUIA 1 LOMALLHUX XXUBOTHbIX,
OTKPbITbIX H. . BaBWIoBbIM.

3yyeHne meToL0B rnbpuamsaumm n UCKyCcCTBEHHOro 0Tbopa.
YMeHue pazbrpaTbCs B ITUYECKMX acneKTax HeKOTOopbIX
[OCTUXKEHWIN B BUOTEXHONOTUN: KNOHUPOBaHUW XMBOTHBIX U
npob6sieMax KNOHMPOBaHWUA Yenoseka. O3HAKOM/EHWE C OCHOBHbIMM
[OCTUDKEHVAMU COBPEMEHHOM CeNeKLUUU KYNbTYPHbIX PACTEHWA,
JIOMaLLIHNX YXMBOTHbIX 1 MMKPOOPraHN3MoB

MPONCXOXAEHWVE N PASBUTUE XXN3HW HA 3EMJIE. 3BOJTFOLUMOHHOE YYEHUE

[MponcxoxkaeHve v
HavanbHble

aTarnbl PasBUTUA XXU3HN Ha
3emre

cTopusa pa3Bntus
3BOJ/MIOLMOHHbIX Naein

>1AKPO3BO/IOHHSA
1 Yakpo3BoNOLMA

AHanM3 1 oLeHKa PasMYHbIX rMnoTe3 NPOUCXOXAEeHMS
XW3HW. TlonyyeHve NpeacTaBneHns 06 YCNOXHEHUN XXMBbIX
OpraHu3moB Ha 3eMsie B NPOLeCce 3BOJHOLMMN.

YMeHue 3KCnepuMeHTa/IbHbIM NYyTeM BbISIB/ISATb afanTuBe-
Hble 0CO6EHHOCTM OPraHM3MoB, UX OTHOCUTESIbHbIN Xapak-
Tep. O3HaKOM/IEHME C HEKOTOPbIMU NPELCTaBUTENAMM pef-
KNX N MCYE3atoLLMX BUAOB PAaCTEHNIA U XXMBOTHbIX.
MpoBefeHWe onucaHns ocobert 04HOro BuAa No MopgoIornyeckomy
KPUTEPUIO MPW BbINOSTHEHWUN NabopaTopHOiA

paboTbl. BbisiBNeHWe YepT NPUcnoco61eHHOCTN OpraHn3MoB K
pasHbIM cpefam 0buTaHus (BOAHOM, Ha3eMHO- BO3/YLLHOW,
MOYBEHHOM)

W3yuyeHve Hacneams YenoBeyecTsa Ha Npumepe 3HaKOMCTBa C
MCTOPUEN Pa3BUTUSA 3BOJHOLMOHHBIX UAe

K. lnHHeq, XK. b. NNamapka Y. [dapsBuHa. OLeHMBaHNe

PONM 3BOIFOLMOHHOIO YYeHUS B (DOPMMPOBaHUM COBpE-
MEHHOI eCTeCTBEHHO-Hay4YHON KapT1HbI MUpa.

Pa3BuTMe CNocoOBHOCTU ACHO U TOYHO M3naratb CBOU

MbIC/IN, JIOTNYECKN 0B0CHOBbLIBATL CBOK TOUKY 3PEHNS,
BOCMPUHMMATb N aHaINM3MPOBATb MHEHWSI COBECEeJHIKOB,
npu3HaBas Npaso ApYroro YesioBeKa Ha MHOe MHeHMWe
O3HaKoM/ieHWe € KOHLENUMen BUAa, ee KpUTepusamu,

nofbop NPMMEPOB TOrO, YTO MOMYNALMA — CTPYKTYpHast
eiMHMLA B1AA 1 3BOTOLUN.

O3HaKoM/ieHWe € ABVXYLLMMUCS CUNaMu 3BOJHOLMN

Y ee [OKa3aTeNlbCTBaMU.



*NTT>0MOreHes

Uen: beyveckue pachbl

JKanornsa — Hayka o
1:aH'l 00THOLLEHNAX
*PMHKHE3MOB MeXX[y COob0M
* 1 <p>)KaloLLein cpepoi

Bu xpepa — rnobasibHas
aKocuctema

Buocdepa 1 venosek

YCBOEHMe TOro, YTO OCHOBHbLIMU HarpaBieHUs MU 3BOJHO-
LIMOHHOr0 Nporpecca ABAATCA GMONOrMYECKMA NPorpecc
1 BUONIOrNYECKINIA perpecc. YMeHve oTCTaMBaTb MHEHUE, O
COXPaHEHUN GMONOrMYECKOro MHOroo6pasmsi Kak OCHOBE
YCTOMYMBOCTM BUOChepbl 1 NPOrPECCUBHONO ee PasBUTUA. YMeHMe
BbISIBNATL MPUYMHBI BbIMUPaHUS BULO0B
MPONCXOXAOEHUVNE HE/TOBEKA
AHaIM3 1 OLUEeHKa PasINyHbIX F1MNoTe3 0 NPONCXOXAEHNN
yenoBeka. Pa3BuTME yMeHUst CTPOMTb AoKasaTebHyo 6a3y rno
CpaBHUTE/IbHOWN XapaKTepUCTMKE YeNoBeKa 1 NPUMaToB,
[l0Ka3bIBasA UX POACTBO. BbifBNeHMe 3TanoB 3BOMOLMMN YenoBeka
YMeHune [J0Ka3bIlBaTb PABEHCTBO Y€/I0BEYECKMX pac Ha
OCHOBaHMM UX POACTBA U eIMHCTBA MPOUCXOXKAEHUS.
Pa3BuUTME TONEPAHTHOCTU, KPUTUKA pacmn3ma BO BCeX ero
NPOSABNEHUAX

OCHOBbl akonorum
M3yuyeHre 3KONormyecknx akTopoB U UX BANSHUA Ha
OpraHy3mbl. 3HaKOMCTBO C 3KO/IOMMYECKUMW CUCTEMAMMU, UX
BUA0BOMMN NPOCTPAHCTBEHHON CTPYKTYpaMU. Y MeHMe 00bACHATb
MPUYNHBI YCTONYMBOCTU U CMEHbI 3KOCUCTEM.
O3HaKoM/IeHMe C MEXBUA0BbLIMY B3aVIMOOTHOLLIEHUAMMN
B 3KOCUCTEME: KOHKYPEHLMER, CUMOMO30M, XMULLLHNYECTBOM,
napasvT13MoM. YMeHWe CTPOUTb SPYCHOCTb PacTUTE/IbHOrO
co06LLEeCTBa,
nyiLLEeBble Lienu 1 ceT B BUOLLEHO3e, a TaKXXe 3KO/ormye-
CKUWe nvpaMuibl. 3HaHWe OTIMUYUTENbHBIX NPU3HAKOB
NCKYCCTBEHHbIX COOOLLECTB — arpo3KOCUCTEMbI 1 YPOOIKOCUCTEMBI.
OnuncaHne aHTPONOreHHbIX M3MEHEHWIA B €CTECTBEHHBIX MPUPOAHBLIX
NaHAawagTax cBoei MeCTHOCTU. CpaBHUTE/IbHOE OMUCaHWNE OHOW U3
€CTECTBEHHbIX MPY POLAHbLIX CUCTEM (HanpuMep, fieca) U Kakoii-
HMOY/b arpo3aKocucTeMbl (Hanpumep, MEHNYHOro Mons).
CocTaBneHWe CxXem nepefayun BeLLeCTB U 3HEPrvK MO LENsAM NUTaHKS
B MPVPOLHOIN 3KOCUCTEME U arpoLeHo3e
O3HakoMneHme ¢ yyeHvem B. V. BepHagckoro o 6uocdepe
Kak 0 rnobanbHoM akocucTeMe. Hanmune npeAcTaBnieHns 0 CXeme
3KOCUCTEMbI Ha NpuMmepe Guochepbl, KPYroBOpoTe BELLECTB U
rpeBpaLleHnn 3Heprumn B Gruocdepe.
YMeHVe [J0Ka3blBaTb PO/ib XKMBbIX OpraHu3mMoB B Guocge-
pe Ha KOHKPETHbIX NprMepax
HaxoxaeHue cBA3n U3MeHeHUs B buocdepe ¢ nocnea-
CTBMSIMU [eATEeNbHOCTM Ye/I0BEKA B OKPYXKatOLLEN cpeje.
YMeHve onpefensTe BO3LENCTBNE NPOV3BOLCTBEHHOM
[eATeIbHOCTY Ha OKPYXKatoLLyHo cpefy B 061acTu CBOEN
oyaywei npogeccun. O3HaKOM/EHKE € rnobanbHbIMU
3KONOrMYecKMMu npobiemaMun ymeHve onpeaensts Nyt nx
peweHns.OnumcaHne 1 NpakTUYecKoe COo34aHmne UCKYCCTBEHHOM
3KOCUCTeMbI (MPeCHOBOAHOIO akBapnyma). PeLleHue 3K0M0rMyeckmx
3apa4y. [leMoHCTprpoBaHMe YMeHMs NOCTaHOBKN Lienei
[eAaTeIbHOCTW, NIaHNPOBaHWS COGCTBEHHOM AeATeNIbHOCTI [/15
[OOCTVXKEHUSA NMOCTaB/IEHHBIX Lenei, npessuaeHNs BO3MOXKHbIX
pe3ynbTaToB 3TUX AENCTBUIA, OpraHu3aLum
CaMOKOHTPO/I M OLEHKW MOJTyYeHHbIX pe3y/bTaTos.
O06yyeHue co6/IIOAEHNIO MPaBW/ MOBEAEHWS B NPUPOSE,
6epeXXHOMY OTHOLLIEHMIO K BMONOrMYECKUM 06bEKTaM
(pacTeHUsAM, XXMBOTHbIM M 1X COOOLLECTBAaM) N UX OXpaHe



BNOHUNKA

BroHuKa Kak 0aHO 13 O3HaKoM/IeHU e C NprMepamm 1CNo/b30BaHNS
HanpaB/eHUIA 6MOMOTMN U B XO3ANCTBEHHON AEATENbHOCTY Mtofei Mopo-
KNGEPHETUKM (hYHKLMOHa/IbHBIX YepT OpraHm3aLmmn paCTeEHUIA N XKMBOTHbIX NP

CO3/aHMN COBEPLLEHHbIX TEXHUYECKMX CUCTEM U YCTPOMCTB MO
aHasIornn € >KMBbIMM CUCTEMAMMU.

3HaKoMCTBO C TpybyaTbIMK CTPYKTYpaMu B XXVBOW Npu-

POAE N TEXHUKe, a3pOANHAMUYECKUMUN U TUAPOLNHAMUYECKMU
YCTPOMCTBAMM B XXVBOW NPUPOLE Y TEXHUKE. YMeHMe CTPOUTb
MOZENN CKMafyaToin CTPYKTYpPbl, UCMOJb3yeMble B CTPOUTE/LCTBE

YYEBHO-METOANYECKOE

N MATEPUAJIBHO-TEXHUNYECKOE OBECMNEYEHNE

MPOrPAMMbI YYEBHOW ANCUNNNNHDI

«BONOTI NA»

OcBOeHVe NporpamMmmMbl y4e6HOM AUCUMNINHBLI «Bruonorus» npeanonaraeT Haln4yne B
npoteccnoHanbHOM 06pa3oBaTe/lbHOM OpraHu3aLmmn, peannaytoLLeli 06pasoBaTe/lbHy0
nporpammy cpefHero obuero obpasoBaHus B npegenax ocsoeHns OMNOM CMO Ha 6a3e
OCHOBHOI0O 00LLero obpasoBaHus, y4e6HOro kKabmHeTa, B KOTOPOM UMEETCS BO3MOXHOCTb
06ecneyntb CBOGOAHbIN AOCTYN B CeTb VIHTEPHET BO BPEMS YYEOHOI0 3aHATUSA U B NEPUOA
BHEYYEOHOI AesATeNbHOCTI 0byyaroLmxcs. MNomelleHre KabuHeTa JO/MKHO YA0BNETBOPSATL
Tpe6oBaHUAM CaHUTAPHO-3NUAEMNONOTMYECKNX MpasBui u Hopmatueos (CaHlMunH 2.4.2 Ne 178-
02) 1 6bITb OCHALLEHO TUMOBLIM 060PYA0BaHMEM, YKa3aHHbIM B HACTOALLMX TPpeboBaHUAX, B TOM
ymncne cneymann3vpoBaHHON y4e6HOV Mebefbo 1 cpeacTBaMM 00yYeHMs, 4OCTAaTOMHLIMK As
BbIMONHEHWSI TPebOBaHWI K YPOBHIO MOATOTOBKN 06yyaroLmxcs.B kabuHeTe JOMKHO ObiTh
My/bTUMeAMINHOe 060pyA0BaHMe, NOCPEACTBOM KOTOPOro Y4acTHUKM 06pa3oBaTe/lbHOro
npouecca MOryT NPOCMaTpmBaTh BU3Ya/lbHYO MH(OpMaLMo 1o 6uonorum, co3gasaTb
npeseHTauUmn, BugeoMaTepuabl, UHbIE AOKYMEHTbI.

B cocTaB y4e6HO-METOAMUECKOTO 1 MaTeprasibHO-TEXHUYECKOro 06ecneyeHmnst NporpaMmbl
Yy4e6HOW ANCUMNAMHBI «BMONornsa» BXOAAT:

* MHOTO(DYHKLMOHA/TbHbIN KOMMNJIEKC NpenojaBaTens;

* HarnsaHble Nocobus (KOMNIEKTbl YUYebHbIX Tabnunu, NiakaToB, NOPTPETOB BblAAKLLMXCS
YUeHbIX, AMHaAMUYeCKMe Nocooms, UNMKCTPUPYLOLLMe BMONOrMYeckne NPoLEecchl, MoOAenu,
MYZISDKU 1 MUKpOMpenapaTbl 6M0N0rnyecknx 06beKTOB 1 Ap.);

* NH(hOPMaLMOHHO-KOMMYHWKATVBHbIE CPeACTBa;

* 9KpaHHO-3BYKOBbIe NM0OCcobus;

* KOMM/EKT TEXHUYECKOI JOKYMEHTALMK, B TOM YMC/Ie NacropTa Ha CpeAcTBa 00yUeHws,
WHCTPYKLMM NO X UCMONb30BaHUIO 1 TEXHMKE 6€30MacHOCTY;

* 6MBNMOTEYUHbIV (POHA,

B 6161nMoTeuHbI POHL BXOAAT YYEOHNKK, YHebHO-MeToAnYecKne KoMniekTbl (YMK),
obecneymBaroLLe 0CBOEHME YUYeOHON ANCUMNANHBI «B1oN0rns», peKOMeHA0BaHHbIE K
[ONYLLEHHbIE 4715 UCNONb30BaHUA B NPOJEeCCUOHa/IbHbLIX 06pa30BaTe/bHbIX OpraHM3aumsx,
pean3ytoLLmMX 06pa3oBaTe/lbHYyH0 NporpamMmmMy cpefHero obLero 06pasoBaHus B npesenax
ocoeHuns OMMOIM CIO Ha 6a3e 0CHOBHOIO 06LLero 0bpasoBaHus.

BrnbnnoTeyHblii hoHA MOXET ObITb AOMOHEH SHUMKIOMNEANAMU, CNPaBOYHKaMU, C/OBapsSMM,
Hay4HOW 1 Hay4YHO-NOMNYNSPHON NTepPaTypoli U ApYrol NMTepaTypoli No pasHbIM BONpocam
Guonorum.

B npoLecce ocBoeHMs NporpammMbl y4e6HOW ANCUMNINHBI «BUONorus» CTyLeHTbl LO/KHbI
MMETb BO3MOXKHOCTb [0CTYNa K 3/IeKTPOHHbIM Y4ebHbIM MaTepuanam no 6uonoruu,
VMEIOLLIMMCS B CBOOOAHOM A0CTyre B cucteMe VIHTEPHET (3MEKTPOHHBLIM KHUraMm, npakTyKyMam,
Tectam v ap.).



Mucbmo MuHKcTepcTBa Hayku 1 06pa3osaHua P® ot 24.11.2011 Ne M/-1552/03 «O6
OCHaLLeHMK 06LL,e06pa3oBaTe/lbHbIX YUPEXKAEHUI YUYeOHbIM 1 y4eOHO-NabopaToOpPHbIM
060pyLoBaHMEM ».
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[na npenopasatenei

denepanbHbIii 3aKoH 0T 29.12.2012 Ne273-d3 «O6 06pa3oBaHMmM B Poccuiickoii deaepauum.
Mprka3 MuHo6pHaykn Poccum oT 17.05.2012 Ne 413 «O6 yTBEpXXAeHUN (hefepasibHOro
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cpegHero

npogeccMoHanbHOro 06pasoBaHns Ha 6a3e OCHOBHOMO 06LLEro 06pa3oBaHuUs C yYeTOM
TpeboBaHWi (hefjepasibHbIX FOCYAapCTBEHHbIX 06pa30BaTebHbIX CTAHAAPTOB M MONy4aemMoi
npogeccum nnn

CrneumanbHOCTM CpeAHero nNpog)eCCMoHanbHOIro 06pa3oBaHms.
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