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1. MOACHUTEJIbHAA 3AMNMUCKA

Mporpamma ob6uweobpa3oBaTtenbHoM  yd4ebHOM  AvcumniuHbl  «buonormax

npegHa3HayeHa pOns u3yvyeHusa B oOpa3oBaTesNbHbIX OpraHM3aumsax, peanuayloLmx
obpas3oBaTenbHyl0 NporpaMmmy cpegHero obuiero obpasoBaHnst B npegenax 0CBOEHMUs
OCHOBHOWN npodeccnoHanbHon obpazoBatenbHon nporpammbel CIMO (OrMOI CroO) Ha
6a3e oCHOBHOro o6uero obpazoBaHusi Npu NOArOTOBKE CNeunanmMcToB CpegHero 3BeHa.

Mporpamma paspabotaHa Ha ocHoBe TpeboBaHun PIrOC cpepHero obuiero

obpa3oBaHuA, NpeabaBnAeMbIX K CTPYKType, COAEpPXaHUo 1 pel3ynbTaTtaM OCBOEHUS
y4yebHOM ANCUMNnHGLI, C y4eToM [NMpumepHon oCHoBHOM 06pa3oBaTesibHOW NporpaMmmbl
cpenHero obuiero obpasoBaHus.

CopepxaHue nporpammbl «Bbronorusi» HanpaBneHo Ha AOCTUXEHWE CrieayoLmX

ueneu:

nonyyeHne dyHAaMeHTanbHbiX 3HaHUM O Ouonornyeckux cuctemax (Knetka,
Opranuam, [llonynauua, Bua, 3kocuctema); UCTOpMM pasBUTUA COBPEMEHHbIX
NpeACTaBNEHNI O XMBOW NPUPOAE, BbIAAKOLLNXCA OTKPbITUAX B OMONOrMyeckon Hayke;
ponun 6uonornyeckon Haykum B opMmnpoBaHMmM COBPEMEHHOW eCTECTBEHHO-HaY4YHOM
KapTUHbI MUpa; MeToAax Hay4YHOro NO3HaHWUS;

OBNafieHMe YMEHUSIMU JIOTMYECKU MbICIUTb, OOOCHOBbLIBaTb MECTO W PoJib
OMONOrMyecknx 3HaHUMN B MNPAKTUYECKON [eATEeNbHOCTU Nioaen, pasBuTun
COBPEMEHHbIX TEXHONOMN; ONpeaensTb XuBble OOBLEKTbI B MpMpoae; NpOBOAUTH
HabnoaeHna 3a 3KOCMCTEMaMU C LENb UX ONUCAHNS U BbISBIIEHNSA €CTECTBEHHbIX U
@HTPOMOreHHbIX U3MEHEHWN; HAXOAMUTb U aHanNU3MpoBaTb WMHAOPMALMIO O XMUBbIX
obbekTax;

pa3BuTne no3HaBaTeSflbHbIX WHTEPECOB, WHTENNEKTyanbHbIX W TBOPYECKUX
cnocobHocTen oby4varowmxca B npouecce u3yyeHua OMONOrnmyeckux SABMEHUM;
BblAAKOLWMXCA AOCTUXEHMUIA BMONorMM, BowweAwmnx B 00LeyYenoBeYvYeckyo KynbTypy;
CNOXHbIX M NPOTUBOPEYUBBLIX MyTEN pPa3BUTUS COBPEMEHHbLIX Hay4YHbIX B3rNsAoB,
naen, Teopun, KOHLENUN, rmnote3s (0 CyLWHOCTN M MPOUCXOXAEHUM XN3HUN, YENOBEKA)
B X04€e paboTbl C pa3nNnYHbIMKU UCTOYHMKAMWN MHAOPMALUN;

BOCNUTaHne Yyb6exaeHHOCTM B HeobXoguMOCTM MO3HaHWUS  XUMBOW  NPUPOAbI,
HeobXoAMMOCTU paLMOHANbHOIO0 NMPUPOAONONbL30BaHMSA, 6EpPexXHOro OTHOLIEHMA K
NMPUPOLHbIM PECYpPCaM 1 OKpyXatoLLen cpene, COOCTBEHHOMY 340POBbIO; YBaXEHUSA K
MHEHMIO OMNMNOHEeHTa Npu 06CyXaeHnn buonornyeckux npobnewm;

NCNoNb30BaHNe NPUOBPETEHHbIX OMONOrMYECKNX 3HAHUIN U YMEHUI B MOBCEOHEBHON
XU3HU ON9 OUEHKW MNOocneacTBuMrM CBOEN AeATenbHOCTU (M OesATenbHOCTU ApYrux
nogen) no OTHOLIEHWIO K OKpYXallen cpeae, 340POBbH ApYruX nogen wu
cobCcTBEHHOMY 300pOBbLI0; 0OOCHOBaHWe UM cobntogeHne mep npodUNakTUKM
3aboneBaHnin, OKa3aHWe NepBOM MOMOLM NpU TpaBmax, COONIOAEHWE NpaBuI
noBeAeHus B Npupoae.



2. ObWAA XAPAKTEPUCTUKA

Buonorma — cuctema Hayk, udyvaroLian BCe acnekTbl XU3HWU, HA BCEX YPOBHAX
OopraHM3aummM XMBOrO, HayMHaA C MOMEKYNSPHOrO M 3akaH4yMBaa OGMOCHEpPHbIM.
O6bekTamMn un3yyeHuss Guonormm ABASKTCA XMBble OpraHuM3Mmbl, WX CTPOEHME U
XU3HEeOeaTenbHOCTb, X MHOroobpasune, NpoMCXOXAEeHNE, 3BONIOLMSA U pacnpeaeneHme
XUBbIX OPraHU3MOB Ha 3eMmre.

O6was 6uonorns nlyyaeTt 3aKOHbl MICTOPUYECKOTO U MHAMBUAYANbHOIO pa3BUTUSA
OpraHn3moB, obLLMe 3aKOHbI XN3HM U Te OCODEHHOCTU, KOTOPbIE XapaKTEepHbl AS1 BCEX
BMAOB XWBbIX CYLLECTB Ha MNilaHeTe, a TakkXe WX B3aMMOAEWNCTBUE C OKpYXaoLLen
cpenon.

Buonorusa, Taknm obpasom, siBNsieTCA OAHOM U3 OCHOBOMOJMAraLWmx HaykK o
XW3HW, a BNnageHne 6nonormyeckuMmn 3HaHMsMNU — OAHUM U3 HEOOBXOAUMBIX YCIOBUIA
COXpPaHEeHMsI XN3HW Ha NNaHeTe.

OcHoBy copgepxaHuss yyebHonm pucumnnuHel «Buonorua»  cocraensoT
cneayowme BeayLme naen: oTimunTenbHble NPU3HAKN XUBOKM NPUPOALI, ee YPOBHEBas
opraHusaums n asonoums. B cooTBETCTBUN C HUMU BblAENEHbI COAEPXAaTENbHbIE JIMHUMN:
buonorns Kak Hayka; 6uonormyeckme 3aKOHOMEPHOCTU; METOAbl HAay4YHOro MO3HAHUS;
KneTka; opraHu3m; nonynauus; BUA; 3KocuctemMsl (B TOM vmcne 6uocdepa).

CopepxaHue yyebHom AMCUMMIIMHBI HAanpaBieHo Ha NoAroTOBKY 0byyatowmxcs K
PELLEHNI0 BaXHEWWNX 3afad, CToAwMX nepepn OMONOrMYEecKom Haykon, — no
pauMoHanNbLHOMY NPUPOAOMNONb30BaHUIO, OXPaHe OKpyXatlowen cpeabl U 300pPOBbS
nogen.

MNpu oTbope copepxaHua yyebHoOW pucumnnuHbl «Buonorma» wucnonb3oBaH
KyNbTYpPHO-COO6pa3HbI NOAXOA, B COOTBETCTBUMM C KOTOPbIM OBy4atomecss AOSNXKHbI
YCBOWTb 3HaHUA U yMeHUudA, Heobxoaumble Ana opMuMpoBaHMA OOLLEN KynbTypbl,
onpefensilolen aaekBaTHOe MOBEAEHME YenoBeka B OKpyXawwen cpege,
BOCTPEOOBaHHbIE B XU3HU N B NPAKTUYECKON AEATENBHOCTMW.

Ocoboe BHUMaHWe YAeneHO 3KOSIormYyeckoMy 00pa3oBaHMIO U BOCMUTAHUIO
obyvarowmxca, (oOPMUPOBAHUIO Y HUX 3HAHUA O COBPEMEHHON eCTeCTBEHHO-Hay4HOM
KapTMHE MWpa, LEHHOCTHbIX OpWEeHTauuh, 4YTO CBUAETENbCTBYET O rymMaHM3auuu
BGuonormnyeckoro obpasoBaHus.

CopepxaHune y4yebHOW gucCUMNNUHBI NpegycmaTpuBaeT ¢QopmMupoBaHue Y
obyyvatomxcsi obLeHayYHbIX 3HAHWA, YMEHUA U HaBbIKOB, YHMBEPCAsbHbIX CMNOCO60B
AEATENBHOCTM W KIOYEBLIX KOMMETEHUMIA, BKIIHYAKOWUX YMEHWE CpaBHMBATb
6uonornyeckne 06BLEKTbI, aHanNM3NpoBaTb, OLEHMBaATb W 0000WATb MOMyYeHHble
CBEOEHNs, YMETb HaX0ANTb U UCMOMb30BaTb MHAPOPMALMIO U3 PA3ITMYHBIX MCTOYHMKOB.

N3yyeHne yyebHOM AaucuuMnnuHbl «Buonorus» 6asvpyetcs Ha 3HaHUAX
obyyvatoerocsi, NoNy4YeHHbIX Npu U3y4YeHun Guonorun, xmummm, dusnku, reorpacdun B
OCHOBHOW LUKOJe.

3. ONMUCAHUE MECTA YYEBHOW OUCLUUNNUHbI B YYEBEHOM NNAHE

YyebHaa gucumnnmnHa «brnonoruns» m3y4daerca B o6weobpa3oBaTenbHOM LUKIe
yuyebHoro nnana OMOI1 CIrNO Ha 6a3e ocHoBHOro obLiero obpa3oBaHns C Nony4YeHnem
cpenHero obuiero obpasosanusa MNMMCC3.

4. PE3YNbTATbl OCBOEHUA YYEBEHON AUCLUNMIINHDI

OcBoeHne copepxaHust yyebGHon pgucumnnuHbl  «Buonorms»  obecneynBaeT
LOCTUXEHNE 0byyatoLmMMmnCs creayowmx pe3ynbTaToB:



. JINYHOCTHbIX:
— C(pOpMUPOBAHHOCTb YYyBCTBA rOpPAOCTM N YBaXEHUA K UCTOPUM U OOCTUXEHUAM
OoTe4YeCTBEHHOW ounonornyeckomn HayKu; npencrasBneHns o] LLeSTOCTHOM

€CTeCTBEHHOHAY4YHON KapTuHe Mupa;

— chOpPMNPOBAHHOCTb LLEHHOCTHO-CMbICIIOBbLIX YCTAHOBOK, OTpaXatoLmX JIMYHOCTHbIE U
rpaxpaHckme no3uumm B 4esaTenbHOCTY;

— NOHMMaHNe B3aMMOCBSI3N N B3aMO3aBUCUMOCTM €CTECTBEHHbIX HayK, UX BIIMSAHUA Ha
OKpYyXaloLyo cpefny, 3KOHOMUYECKYI0, TEXHOJOMMYECKYH0, COLUMArbHY0 U 3TUYECKYIO
ccepbl [eATENbHOCTN YenoBeKa, 3KONIOrMYECKYHo KynbTypy;

— CNOCOBOHOCTb UCMOMb30BaTb 3HAHNSE O COBPEMEHHOW €CTECTBEHHO-Hay4YHON KapTuHe
Mupa B o06pa3oBaTenbHON W NpodecCUoHanbHON [eATEeNbHOCTU; BO3MOXHOCTU
NHpOpMaLMOHHON cpefbl Ana obecneyeHnsa NpoaAyKTUBHONO caMoobpa3oBaHus;

— BnageHune KynbTypon MbllEeHUs, CNoCOBHOCTb K 0606LLEHMIO, aHanNn3y, BOCNPUATUIO
MHpopmaumm B 06nacTn eCcTeCTBEHHbIX HayK, NOCTAHOBKE Lenu n Bblbopy nyten ee
AOCTUXeHUS B npodreccruoHarnbHon cdepe;

— CMNOCOBGHOCTb PYKOBOACTBOBATbCA B CBOEN [AEATENbHOCTM COBPEMEHHbIMM
NpuHUMNAMM  TONMEPaHTHOCTW, Auanora W  COTPYOHMYECTBA; TOTOBHOCTb K
B3aMMOAENCTBUIO C Konneramu, pabote B KONNMEKTUBE;

— TONepaHTHOE CO3HaHWe W MnoBeAeHWe B MNOMAUKYNbTYPHOM MWpE, FOTOBHOCTb U
CNocoBHOCTbL BECTU AMarnor ¢ ApyrumMu ntoabMu, AOCTUraTb B HEM B3aMMOMNOHUMaHKS,
HaxoguMTb obLwMe uenu u CcoTpyaHW4YaTb ANnd WX OOCTUXEHUs, CNOoCOBHOCTb
NPOTUBOCTOSATb naoeonornn 3KCTpeEMn3Ma, HaUMOHaNn3ma, KceHodobumu,
ANCKPUMMHALMMK MO coumarnbHbIM, PENMIMO3HbIM, PACOBbLIM, HaLMOHANbHbIM NMPU3HaKam
N OpYyrMm HeraTMBHbIM COLManbHbIM ABMEHUAM;

— cOpPMUPOBAHHOCTL OCHOB MPaBOBOrO  MbILLMEHUS, AHTUKOPPYMUMOHHOIO
MWUPOBO33PEHNS U AaHTUKOPPYMNUMOHHbLIX CTaHAAPTOB NOBEAEHWS;

— rOTOBHOCTb UCMOJSIb30BaTb OCHOBHbIE METO/bl 3aLLUTbl OT BO3MOXHbIX NOCNeacTBui
aBapuu, katacTtpod, CTUXUNHbIX 6eacTBUN;

— CMOCOBHOCTb MCMONb30BaTb NPUOBPETEHHbIE 3HAHUS U YMEHUS B MNPaKTUYECKOM
AEATENbHOCTM W MNOBCEAHEBHOW XW3HM Ana cobniogeHna mep npodunakTukn
OTPaBNEeHUIN, BUPYCHbIX U OpYrux 3aboneBaHuii, CTPeCCoB, BpeAHbIX NpuBbIYEK (KypeHus,
ankoronnama, HapKoMaHum); NpaBuI NOBEAEHNS B NPUPOAHON cpeae;

— TOTOBHOCTb K OKa3aHMI MepBOM MOMOLLUM Npu TpaBMax, MNPOCTYAHbIX M OPYrnx
3aboneBaHusaX, OTpaBNEHNAX NULLLEBLIMU NMPOAYKTaMK;

o MeTanpeaMeTHbIX:

— TMOBbILEHNE MWHTENNEKTYyanbHOro ypoBHS B Mpouecce Mu3yvyeHus OnMonornyeckux
ABMEHNN; BbIAAKOWMXCA [OCTUXEHUn O6uonoruu, Boweawmnx B 06Le4YenoBeYecKyto
KYNbTYpYy; CIOXHbIX U MPOTMBOPEYMBLIX MNyTEN Pa3BUTUA COBPEMEHHbIX Hay4YHbIX
B3rNAQ0B, NAen, TeEOpUM, KOHLENUMA, TMNoTe3 (O CYLLHOCTU N MPOUCXOXAEHUN XU3HN,
yernoseka) B xoae paboTbl C pa3nNUYHbIMU UCTOYHUKaAMN MHAOpMaLNK;

— CNOCOBHOCTb NOHUMATb MPUHLMIbLI YCTOMYMBOCTU M NPOAYKTUBHOCTM XNBOW NPUPOabI,
nyTM ee W3MEeHeHUst NoA BINUSHWEM aHTPOMOreHHbIX (aKTopoB, CMNOCOBGHOCTb K
CUCTEMHOMY aHanuay rnobanbHbIX 3KONOrMyecknx npobnem, BOMPOCOB COCTOSHUSA
OKpyXatloLwen cpeabl U paumMoHanbHOro NCnosib30BaHNA NPUPOLHbLIX PECYPCOB;

— yMeHune 060CHOBbIBaTb MECTO W pofib OUMONOrMYECcKUX 3HaAHWUN B NPaKTUYECKOU
AEATENLHOCTUN JOAEN, Pa3BUTUM COBPEMEHHbBIX TEXHOSMOMNN; OMpenenaTb XuBble
00beKTbl B NpUpoAe; NPOBOAUTbL HAabnaeHns 3a 3KOCUCTEMaMM C LENbO UX ONUCaHUS
N BbISIBIIEHNSI ECTECTBEHHbIX M @HTPOMOreHHbIX U3MEHEHUI; HAXOAMUTb U aHaNM3npoBaTb
NHOPMaLMIO O XUBbIX 06BbEKTAX;

— CrnoCcOoBHOCTb MPUMEHSATb BMONOrMyeckne M 3KONOrMyeckme 3HaHus O aHanu3a
npukKnagHbIx Npobnem xo3anCcTBEeHHON AeATENbHOCTH;
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—  CNOCOBHOCTb K UCMOSb30BaHMI0 UH(OPMALMOHHbIX TEXHOmNormmn ons
peLLEeHMA Hay4HbIX 1 NpodecCunoHanbHbIX 3a4ay;

o npeaMeTHbIX:

— cOpPMMPOBAHHOCTbL MPEeACTaBNEeHU O PoNnm M MecTte GMonormm B COBPEMEHHOM
Hay4YHOW KapTUHe Mupa; NoHMMaHue ponu buonornn B GOPMUPOBaAHMM Kpyrolopa u
YHKUMOHANbHOM rpaMOTHOCTU ANA peLLeHnsa NpakTUYecKmx 3apay;

— BNageHue OCHOBOMoOMarakwuMmn NOHATUSMUN U NPeACTaBNEHNAMM O XMUBOW NpUpPOAE,
€€ YpOBHEBOW OpraHu3auuvM 1 3BOSIIOLUKN; YBEPEHHOE MOoSib30BaHWe 6uonornvyeckomn
TEPMUHONOIMMEN U CUMBOSNKOM;

— BNnageHue OCHOBHbIMM MeToAaMM Hay4yHOro MO3HaHUA, WCMNONb3yeMbIMU MpU
OMONOrM4Yecknx WUccnegoBaHUAX XUBbIX OOBEKTOB W SKOCUCTEM: OMUCAHUEM,
N3MepeHneM, NpoBeAeHUEM HabNOEeHWIA; BbIABNIEHWE W OLEHKA aHTPOMOreHHbIX
N3MEHEHNI B NpUpoaE;

— cpOPMMPOBAHHOCTb YMEHUN 06 BACHATbL pe3ysbTaTbl GMONOrMYECKNX IKCNEPUMEHTOB,
peluaTb 3aNieMeHTapHble buonormyeckmne 3agayu;

— cOpPMMPOBAHHOCTb COOCTBEHHOW MNO3MUMN MO OTHOLLUEHUIO K OGuonornyeckom
WHpopMaLmMK, nony4yaemMom M3 pasHbiX MCTOYHMKOB, NobanbHbIM 3KOMOrMYeCKUM
npobnemMam n NyTAM UX peLLeHUs.

KOHTponb M oueHKa pe3ynbTaToB OCBOEHUS OUCUMMAWNHBI OCYLLECTBISeTCs
npenogasBaTenem B npouecce NpoBeAeHNA NPakTUYECKMUX 3aHATUN, TEKYLLLErO KOHTPONS,
a Takxe BbINONHeHNs obyyawwmmucsa pedepaToB, MTOrOBOro TECTUPOBAHUS WK
YCTHOro onpoca.

5. COOEP>XAHUE YYEBHOWU OUCLUUNNUHbI
BBepeHune

O61bekT nsyyeHna Guonornm — xueas npupoga. buonorna kak komnnekcHasa
Hayka. CoBpeMeHHble HanpaeneHus B 6uonorun. Ces3b 61Monorum ¢ aApyrummn Haykamm.

[MpakTnyeckoe 3HavyeHne OMONOrnMYyecknx 3HaHWN. 3HayeHue Ouonoruu npu
OCBOEHUU creumanbHOCTM cpeaHero npodeccnoHanbHoro obpasoBaHus.

[Mpn3HaKn XMBbIX OPraHM3MOB U UX MHoroobpasve. YpoBHeBasi opraHu3auus
XuBOWM npupoabl W aBonoums. MeTogpl no3HaHuMs xuBol npupoabl. Obuwme
3aKoHOMepHOoCTM 6uonorun. Ponb  6uonormm B (popMUpoOBaHUN  COBPEMEHHOM
€CTECTBEHHO-HAY4YHOW KapTUHbI MUPa U NPAKTUYECKON OEeATENBbHOCTU Ntoaen. 3Ha4YeHne
6uonorun Nnpu 0CBOEHUM cneunanbHOCTN cpeaHero npodgeccnoHanbHOro o6pasoBaHunS.

HdemoHcmpauuu
Buonornyeckme cuctemMbl pa3HOro ypoBHS: KNeTka, opraHuam, nonynsaums, 9Kocuctema,
6uocdepa.

LlapcTtBa xuBown npnpogpl.

1. YYEHMUE O KIIETKE

Uutonorua. Metoabl uutonorun. Pomnb KNEeTOYHOM TeopuM B CTaHOBIIEHUU
COBPEMEHHOWN eCTECTBEHHO-HaYy4YHON KapTuHbl Mupa. KpaTkas uctopua usyyeHust KneTku.
Knetka — anemMeHTapHas XuBas CUCTEMA U OCHOBHasA CTPYKTYPHO-(PYHKLMOHaNbHaa eamHmua
BCeX XMBbIX OPraHN3mMoB.

XuMunyeckas opraHu3auus KrneTku.

XumMmnyeckas opraHmsaums Knetku. MakpoanemMeHTbl U MUKPOSSIEMEHTHI.
HeopraHuyeckune BewectBa. Boga, €€ ponb B XuBon npupoge. 'mapodunbHOCTb m
rmapodOBHOCTb. poNb MWHepanbHbIX conen B KneTke. OpraHu4eckue BeLLECTBA.
Buononumepsl. benkn. ®yHkunm 6enkoB. MexaHnu3mbl AeNCTBUS (DEPMEHTOB. YTNeBOAbI.
MoHocaxapubl, onurocaxapugbl n nonucaxapugbl. @yHKUMW yrnesoaoB. Jlunugpl.
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®yHKuMn nnnnpos. HyknenHosble kncnotbl. [IHK: ctpoeHune, ceonctea, pyHkuun. PHK:
CTpoeHune, Buabl, PyHKuMn. AT®D: cTpoeHue n yHKUMN.

CtpoeHue n dyHkunm knetkn. Obuwee ctpoeHne knetku. OCHOBHblE YacTu U
opraHoubl KneTku, ux yHKuuun. MpoKapuoTUYecKne n dyKapuoTUYECKUE KIETKMU.
Bupycbl kak HekneTtouHass copma XM3HW U UX 3HayveHue. bopbba C BUPYCHbIMU
3abonesaHuamvun (CMAL v ap.), Mepbl NpounakTUKM BUPYCHbIX 3aboneBaHunin.

O6meH BewecTtB W nNpeBpaweHMe 3Heprum B KneTke. ABTOTPO(dbl U
retepotpodbl. MukcotTpodbl. PepMeHTaTUBHbIA XapaKTep peakuuin obMeHa BeLecTB.
Mnactuyeckuin oomeH. PoTocuHTe3. Pasbl PoTOCMHTE3A. XEMOCUHTE3. DHEPreTUYecKuin
obMeH. JTanbl 3HepreTn4eckoro obmeHa.

XpaHeHve, nepegavya v peanusaumsa HacnefCcTBEHHOW MHAOPMaUnUnU B KIeTke.
CtpoeHne n dyHKuMn Xxpomocom. 'eH, reHom. ['eHeTuyecknn kog. brnocuntes benka,
peakumm MaTpU4HOro cMHTe3a. Perynauua paboTbl reHoB 1 npoLieccoB obMeHa BELLECTB
B KNeTke.

Xu3HeHHbI uukn kneTtku. Knetkm m mx pasHoobpasve B MHOIOKNETOYHOM
opraHuame. ndpdpepeHumpoBka knetok. Comatnyeckme 1 nosioBble KNeTKu.

KneTtouHblin UMKN: MHTepdasza v geneHne. Mutos, 3HayeHne MuTo3a, asbl
Muto3a. Menos, 3HayeHne Menosa, ¢asbl Meno3a. Menos B XU3HEHHOM LMKIe
opraHuama. Obpa3oBaHue ramer.

HemoHcmpauuu
CTtpoeHune u cTpykTypa 6ernka.

Ctpoenune monekyn OHK n PHK.

Pennukauna OHK.

CxeMmbl aHepreTuyeckoro obmeHa n buocmHTesa benka.
O6MeH BeLLEeCTB 1 NpeBpALLEHNE SHEPTUN B KINETKE.
doToCHHTES.

CTpoeHue KNeToK NPOKapuoT U 3yKapuoT, CTPOEHNE U MHOroobpasne KneTok pacTeHni
N XMBOTHbIX.

CtpoeHue Bupyca.

doTorpaunn cxem CTpoeHMUSI XPOMOCOM.

Cxema cTpoeHus reHa.

Cxema Muto3a 1 Menosa.

2. OPTAHU3M. PASMHOXEHUE U UHOUBUAYAJIbHOE PA3SBUTUE
OPIrAHU3MOB

Pa3mHoXxeHue opraHusmoB. OpraHuam — epguHoe uenoe. MHoroobpasue
opraHmamoB. Pa3mMHOXeHMe — BaxHenllee CBOMCTBO XMBbIX OpraHn3mos. [lonosoe u
6ecnonoe pasamHoxeHue. [ameToreHe3. CTpoeHne nonosbIX KneTok. OnnogoTBopeHune.
MapTeHoreHes.

MHauBuayanbHoe pa3BuTME opraHuama (OHToreHes). OMOpMOHanbHbLIA 3Tan
OoHTOreHe3a. OcCHOBHble cTagun 3MOpuoHanbHOro pas3BuTuA.  OpraHoreHes.
MocTtambpuoHanbHoe pa3sutue.

CxopcTtBO 3apofbllien npepcrtaBuTenen pasHbiX rpynn  MO3BOHOYHbLIX Kak
CBMAETENbCTBO WX 3BOSOUMOHHOIO poAcTBa. [1pvyMHbl HapylweHun B pasBuUTUK
OpraHm3moB. XXU3HEHHbIE LMKIIbI.

MHaouBuayanbHoe pa3BuTME  YenoBeKa. PenpoaykTuBHOe — 300pOBbE.
MocnencTeua BNUAHUSA ankoronsi, HUKOTUHA, HAapKOTMYECKUX BELLECTB, 3arpsi3HeHust
cpefnpbl Ha pa3BuUTUE YernoBeKa.

HdemoHcmpauyuu
MHoroobpasue opraHn3mMos.

Becnonoe pa3aMHoXeHne opraHn3mos.
OnnopoTBOpEeHUe y pacTeHUN.



NHavBuayanbHoe pa3Butue opraHv3ma.
Trnbl NOCTAMOPUOHANBHOIO Pa3BUTKSA XUBOTHbIX.

3. OCHOBbI TEHETUKWX U CENEKUWA

OCHOBbI y4eHUs1 0 HacnNeaACTBEHHOCTU U U3MEHUYNBOCTU. [ eHETNKa — HayKa O
3aKOHOMEPHOCTAX HAacNeACTBEHHOCTU N UBMEHYMBOCTU opraHu3mos. . MeHgenb —
OCHOBOMOJIOXHUK FEeHETUKU. ['eHeTuyeckaa TepMUHONOIMA U cumBonuka. Metonbl
reHeTukn. eHoTnn n peHoTun.

3aKOHbl HacneaCcTBEHHOCTU, ycTaHoBneHHble . MeHgenem. MoHornbpugHoe u
anrmbpugHoe ckpewmBaHve. AHanuaupylowee ckpewmBaHne. XpoMOCOMHas Teopus
HacnepcTBeHHocTU. CuenneHHoe HacnegoBaHue, KpoccuHroeep. Baaumopencrtesue
reHoB. ["eHeTuka nona. CuenneHHoe C NONIOM HacneaoBaHue. 3Ha4YeHne reHeTUKN ans
cenekunn n meguumHbl. 'eHeTMyeckoe KapTupoBaHue. ['eHeTuKa 4enoseka, MeToabl
N3y4yeHna reHeTukn yenoseka. HacneactBeHHble GONe3HW 4enoBeka, UX NPUYUHBI U
npodunakTuka. BnuaHne ankoronnama, HapKOMaHun, KYpeHNa Ha HacneaCTBEHHOCTb.
OTnyeckne acnekTbl B 0611aCT MeANLIMHCKON reHETUKMN.

3aKOHOMEpPHOCTM M3MEH4YMBOCTU. [eHOTMN WM cpepa. HacnepcrBeHHad, wnu
reHoTunuyeckas, N3MEHYNBOCTb. Buapl HacneacTBEHHON N3MEHYNBOCTH.
KombuHaTtmBHasa nameH4mBocTb. MyTtauuu, Bugpsl mytauuin. MyTareHbl, nx BnusHne Ha
opraHuambl. MoaudukaumoHHas, WNU HeHacneacTBeHHasi, U3MeH4YnBocTb. Hopma
peakumu npu3Haka. BapnaunoHHbii pag u BapyuaumMoHHasa Kpusas. Liutonnasmartmyeckas
(BHEssmepHasn) HacneacTBEHHOCTb U M3MEHUYMBOCTb. BnnaHne mytareHoB Ha 340pOBbE
yernoBeka.

OcHOBbI cenekuun pacTeHUH, XXKMBOTHbLIX U MUKPOOPraHN3MoB. [ eHeTuka —
TeopeTuyeckass ocHoBa cenekuuun. [domecTukauua (ogoMallHMBAHUE XUBOTHbLIX |
BblpalLMBaHNe KyJfbTYPHbIX PacTEHW) — HauvamnbHble 3Tanbl cenekumn. Yuedne H.U.
BaBunoBa o0 ueHTpax MHOroobpasmsa M NPOUCXOXAEHUS KYNbTYPHbIX pPaCTEHUN.
OcCHOBHble MeToAbl Cenekummn: rmépnamsauns n UCKYCCTBEHHbIM oToop. FeTepo3uc n ero
ncnonb3oBaHue B cenekumn. bruotexHonorus, ee 4OCTUXEHUA U NEPCNEKTUBbLI Pa3BUTUS.
PaclwmnpeHne reHeTU4eCcKoro pasHoobpasms cenekumMoHHOro Mmatepuana: nonunnonaus,
oTAaneHHas rmbpuamsaums, SKCNepuMeEHTanbHbI MyTareHes3, KNneToyHaa UHXeHepus,
XPOMOCOMHas MHXeHepus, reHHast uHxeHepus. bBruobezonacHoOCTb. ATUYECKNe acnekTbl
HEKOTOPbIX AOCTUXEHMA B OGuoTexHomornn. KnoHupoBaHWE XMBOTHbIX (Mpobnembl
KIMOHUPOBAHNA YENOBEKA).

OCHOBHble  OOCTUXEHWUSI COBPEMEHHOW Cenekuun KymnbTypHbIX pPacTeHun,
AOMALLHNX XUBOTHbIX U MMKPOOPraHN3MOB.

HdemoHcmpauyuu
MoHornbpugHoe n ournbpuaHoe cKpeLBaHue.

[MepekpecT XpOMOCOM.

CuenneHHoe HacnepoBaHue.

LleHTpbl MHOroobpasvs 1M NPOUCXOXAEHUS1 KymNbTYpPHbIX pacTeHUA U OOMalUHUX
XWBOTHBbIX.

Mmbpuansaums.

NcKyccTBEHHbIN 0TOOP.

HacnepcTtBeHHble 60ne3Hn YenoBeka.

lpakmu4yeckue 3aHaMuUs
CocTtaBneHune NpoCTENLLMX CXEM MOHOTMOPUAHOIO U AUTMOPULHONO CKPELLMBAHUS.
PelleHne reHeTu4yeckux 3agau.



4. NPOUCXOXAEHUE U PA3BUTUE XXU3HU HA 3EMIIE.
IBOJIIOLUIMOHHOE YYEHUE

NMpoucxoxaeHne n HavyanbHble 3Tanbl Pa3BUTUSA XU3HU Ha 3emne. MeTtoabl
AaTUPOBKKN COObITMIN MPOLLIOro, re0OXpPOHONornyeckas wkana. [MnoTesbl MPoONCXoXAeHNS
XU3HU Ha 3emne. MI3yyeHne OCHOBHbIX 3aKOHOMEPHOCTEN BO3HUKHOBEHUS, Pa3BUTUA U
cyuwiectBoBaHuA Xxu3HM Ha 3emne. OCHOBHble 3Tanbl 3BositouMM 6uocdepbl 3emnu.
KntoueBble COObITUS B 3BOMIOLUN PACTEHUA U XUBOTHbIX. BbiMupaHue eudos u ez20
MPUYUHBI. Y CNOXHEHUE XMBbIX OPraHN3MOB B NpoLecce 3BOSOLMMN.

UcTtopua pasBuTua 3BONOLMOHHbLIX naen. 3HavyeHme pabot K. JlnHHes, X.b.
JNlamapka B pa3BuMTUM 3BOMOUMOHHBLIX naen B Guonornn. OBOMOLUMOHHOE y4veHne Y.
[apBnHa. EcTtecTBeHHbIn OTO6Op. Ponb 3BOMOUMOHHOIO y4yeHuss B (QOPMUPOBAHUM
COBpPEMEHHOW eCTeCTBEHHO-Hay4YHOW KapTUHbI MUpa.

MukpoaBoniouusas 1 MakpoaBosnouusa. KoHuenuua Bupa, ero Kpurepuu.

Monynsaums — CTPYyKTypHass eavHuua Buaga v asonounn. CuHTeTM4Yeckas Teopus
aponouun. CeuaeTenbCcTBa 93BOMIOLUMN  XMBOW MNpUpoAbl:  ManeoHToNorMyeckue,
CpaBHUTENbHO-aHaTOMUYecKue, ambpuonoruyeckue, 6uoreorpaduyeckue,

MOJIeKynapHo-reHeTnyeckne. Mukpoasosniouuna. Bug, ero kputepun. [llonynauma -
afieMeHTapHaa eguHuua ssonoumn. [OBuxywme cunibl 3BOMOUMU, UX BAUSHWE Ha
reHodpoHa, nonynaumn. YpasHeHne Xapau-BanH6epra. dopmbl ectecTBEHHOro oTbopa:
ABUXyLLasn, crabunuavpylowasa, AM3pynTMBHas. JKomormyeckoe u reorpaduyeckoe
BnaoobpazoBaHne. CoBpeMeHHble npeactaBneHna o BuaoobpazosaHun (C.C.
YetBepukoB, W.N. Lmanbray3eH). Makpoasontounsa. OCHOBHble HanpasfeHus
3BOJIIOLMOHHOrO npouecca. bronormyeckun nporpecc n 6uonormnyeckmin perpecc. opmbl
9BOMOLUNN: OMBEPreHunsa, KOHBepreHuus, napannennam. MexaHu3mbl agantauui.
Koasonouus.

MHoroo6pa3une opraHM3mMoB 1 NPMUCNOCcObNEeHHOCTb OPraHM3MoB K cpefe obutaHus
Kak pesynbTaT a3sosfoumn. NpuHumunbl knaccudukaumm, cuctemaTtuka. CoxpaHeHue
BGuonornyeckoro MHoroobpasus Kak OCHoBa YCTOMYMBOCTM Brmocdepbl M NPOrpeccuBHOIO
ee pa3BuTus.

HdemoHcmpauyuu
Kputepuu Buaa.
CTpykTypa nonynaumm.
AfanTuBHblE 0COBEHHOCTN OPraHM3MOB, NX OTHOCUTESbHBIN XapakTep.
OBOJMOUMOHHOE IPEBO PacTUTENBLHOro MuUpa.
OBOMOLUMOHHOE APEBO XNBOTHOIO MUPA.
MpeacrtaBuTeny peoknx n ncyesarowmnx BUA0B PaCTEHNIN N XUBOTHBIX.

lIpakmu4eckue 3aHaMuUs
OnucaHne ocoben ogHoro Buaa no MopdgoniornyecKkoMy Kputepuio.
MpucnocobneHne opraHM3MoOB K pa3HbiM cpefam obuTaHus (BOAHOW, Ha3eMHO-
BO34YLUHOWN, MOYBEHHON).
OnwncaHne Npyucnocob1eHHOCTY OpraHn3ma u ee OTHOCUTENBHOMO XapaKTepa.
AHann3 n oueHkKa pasfnnyHbIX MMNoTe3 NPOUCXOXAEHUSA XU3HMN.

5. MIPOUCXOXAEHUE YEJIOBEKA

AHTponoreHe3 (3BonwuMA YenoBeka). Jdsonoums npumatoB. CoBpeMEHHbIE
rmnoTe3abl O MNPOUCXOXAEeHMM uYenoBeka. [lokasaTenbCTBa poacTBa YesloBeka C
MIEKONMUTAKOLWMMKN  XUBOTHbIMKU. JTanbl 3BOMOLMM 4YeroBeka. [Buxywue cunbl
aHTponoreHesa.

Pacbl yenoBeka, nx npomcxoxgeHne n eanHCcTBo. Kputnka pacmsma.

HdemoHcmpauyuu
UepTbl CXOACTBA U pasnnyms YenoBeKa u XMBOTHbIX.
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UepTbl CxoacTBa YenoBeka 1 NnpMmaToB.
[MpoucxoxaeHue yenoseka.
Yenose4eckune pachl.

6. OPFTAHU3MbI U OKPYXAIOLLAA CPELA

JKoNnorMas — Hayka O B3auMOOTHOLUEHMSAX OpraHu3MoB MeXxay cobou u
OKpy>KawlLuen cpenon. Skonorndeckne gakTopbl, UX 3HAYEHNE B XN3HU OPraHM3MOB,
3aKOHOMEPHOCTU UX BAUSHUA Ha OpraHn3mMbl (MPUHLMMN TONEPaHTHOCTU, MIMMUTUPYIOLLME
dakTopbl). NpucnocobneHnss opraHM3MoB K AENCTBUIO 3KONOrMyecknx ¢akTopoB.
Buonornyeckne putmbl. Blanmogencreme akonornvyecknx paktopoB. DKOsormyeckas
HuLwa.

BuoreoueHos. Jkocuctema. PazHoobpasne akocucteM. KOMMNOHEHTbI 93KOCUCTEMBbI.
BupgoBaa M npocTpaHCTBEHHaAsA CTpPYyKTypa 3KocuctemM. Tpoduyeckune yposHU. Tunbl
nuwieBbIX Luenen. Nuwesasn ceTb. KpyroBopoT BELLECTB U MOTOK SHEPTMM B 3KOCUCTEMAX.
BroTuyeckne B3aMMOOTHOLLEHMA OPraHM3MOB B 3KOCUCTEME: KOHKYPEHLMSA, CUMOMO3,
XULWHMYeCTBO, napa3ntuam. CBomnctBa askocuctem. [lpogykTMBHOCTL M Buomacca
9KOCUCTEM pa3sHblX TuUNoB. [IpUYMHBI  YCTOMYMBOCTM WU CMEHbI  3KOCUCTEM.
Camoperynauma askocuctem. Cykueccusa. [locneactsnsa  BNUAHUSA  OEeATENbHOCTU
yenoBeka Ha akocucTteMbl. CoxpaHeHne 6uopasHoobpa3unsa Kak OCHOBa YCTOMYMBOCTYU
3aKocucTemsbl. IckyccTBEHHbIE COObLLIECTBA — arpoO3KOCUCTEMbI N YPOOIKOCUCTEMDI, MX
0COBEHHOCTH.

Buoccepa — rnobanbHasa 3kocuctema. YdeHue B.N. BepHagckoro o
6uoccepe. CrtpykTypa Ouocdepbl. Hoocdepa. 3aKOHOMEPHOCTM CYLLECTBOBAHUSA
6uocdepbl. KomnoHeHTbl 6uocdepbl n nx ponb. Ponb XuBbIX opraHn3mMoB B 6uocdepe.
KpyroBopoT BaxXHeMNLWMX BUOreHHbIX 31IEMEHTOB (Ha NpUMepe yrnepoaa, asota u gp.) B
buoccepe. buoreHHasa murpaumsa atoMmoB. OCHO8HbIe buOMbI 3emriu.

Buocepa wu uyenoBek. Ponb 4enoseka B 6uocdepe. AHTpONoreHHoe
BO3aencTeue Ha buocepy. 3arpsisHeHne 6uocdepnbl. Bosgencrane npomsBoaCcTBEHHON
AeATeNbHOCTM Ha OKpYXaloLLyto cpeay B obnactu ceoen byayuien npodgeccum.

OKonorua Kak TeopeTnyeckasa OCHOBa pauMOHanbHOro NpMpPOAOMNOSb30BaHMA U
oxpaHbl npupogpl. CoxpaHeHMe MHOroobpasns BUAOB Kak OCHOBa YCTOMYMBOCTU
6uoccepbl. BoccmaHosumernbHas akonoaus. [Mpobnembl yCTOMYMBOrO pas3BUTUSA.
Cnob6anbHble aKonornyeckme NpodnemMbl 1 NyTU UX peLUEHNS.

HdemoHcmpauyuu
Okonornyeckne akTopbl U X BANSHWE Ha OPraHn3Mbl.

MeXB1AOBbIE OTHOLLEHNS: KOHKYPEHLMSA, CUMONO3, XULLHUYECTBO, Napa3uTn3m.
ApyCcHOCTb pacTUTENbHOro coobLecTsa.

Muwesble uenu n cetTu B buoueHose.

JKonormnyeckne nupammnipl.

Cxema akocuctemsil.

KpyroBopoT BELLECTB 1 NpeBpaLLeHne 3HEPrnn B IKOCUCTEME.

Buocdepa.

KpyroBopoT yrnepogaa (a3ota u gap.) B buocgepe. Cxema arposKoCcUCTEMBbI.
Oco60 oxpaHsieMble NpUpoAHble TeppuTopun Poccun.

lpakmu4eckue 3aHaMUSA
OnucaHue aHTPONOreHHbIX U3MEHEHUIN B €CTECTBEHHbIX MPUPOLHbIX NaHawadgTax cBoemn
MECTHOCTM.

CpaBHuUTENbHOE OnucaHne OAHOW U3 eCTECTBEHHbIX MPUPOAHBIX cUcTeM (Hanpumep,
neca) n Kakon-HMbyap arposKOCUCTEMbI (HanpumMmep, NWeHNYHOro nons).

CocTaBneHune cxemM nepegayun BeLWECTB M SHEPrnn no uenam nuTaHua B NPUPOAHOM
3KOCUCTEME U B arpoLieHo3e.
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7. BUOHUKA

BuoHuka Kak o4HO U3 HanpaBneHun uonorum n KNbepHeTMkn. PaccmoTtpeHune
6uoHukon ocobeHHocTen MopdodU3NONOrn4YecKon opraHn3aLmMm XnBbix OpraHM3mMoB U
NX UCMONb30BaHNA ANS CO30aHUA COBEPLUEHHbBIX TEXHUYECKUX CUCTEM U YCTPOMCTB MO
aHanormm Cc XuBbiMM cuctemamu. [puHUMNBI U MpUMeEPbl  UCMOMb30BaHUA B
XO3FMCTBEHHOWN OeATENbHOCTN Noaen MOPOYHKLNOHANbHBIX YepT
opraHu3aumm pacTeHUN 1 XMBOTHbIX.

HemoHcmpauyuu
AspognmHaMmnyeckue v rmgpogmHaMmnyeckme yCTponucTea B XUBOW NpUPoae U TEXHUKE
(CXeMbl, pUCYHKM).

MpumepHbIe TeMbl pedepaToB

* KneTto4yHasa Teopusa CTpoeHns opraHn3mMoB. IcTopus n coBpeMeHHOE COCTOSIHUE.

* HacnencrtBeHHasa MHoOpMaumMsa 1 nepefaya ee n3 NoKOIEHNs B NOKOSEHNME.

* Ycnexu COBPEMEHHOWN reHETUKN B MeQULUHE U 30paBOOXPaHEHNN.

* WcTopus pa3BuTtuns 9BONIOUMOHHBLIX nagen ao Y. JapsuHa.

» «Cucrtema npupoabi» K. llnHHes n ee 3HayeHue anga pa3suTtunsa Guonorun.

» CoBpeMeHHbIe NpeacTaBeHna 0 MexaHNn3Max U 3aKOHOMEPHOCTAX SBOSTOLNN.

» CoBpeMeHHble NpeAcTaBfeHNa 0 3apoXAeHUN XusHu. PaccMoTpeHue n oueHka
pPa3fIMYHbIX TMNOTE3 NPOUCXOXAEHUA

» 3HayeHne 6N3KOPOACTBEHHOIO CKpELLMBaHUSA

» CoBpeMeHHbIN 3Tan pa3BuTUA YenoBeyvecTBa. Yenoseuveckue pacbl. OnacHOCTb
pacu3ma.

« Bo3pgencreue yenoseka Ha NpUMpoAY Ha pa3fINYHbIX 3Tanax pa3BUTUA YeNOBEYECKOro
obuiecTBa.

* BrnunaHne okpyxatoLien cpefpl u ee 3arpa3HeHnsa Ha pa3BuUTUE OpraHM3MOB.

* BnuaHume KypeHus, ynoTpebneHwss ankorons W HapKOTUKOB poOAUTENAMMU Ha
amMmbpuroHanbHoe pa3sutne pebeHka.

* BnusHeubl - Hynoo XN3HK.

* BeretatnBHoe pa3aMHOXeEHME.

» Buonornyeckoe 3HayeHne metamopo3sa B NOCTIMOPNOHANTbHOM Pa3BUTUN XUBOTHbIX.

* BupycHble 3aboneBaHusa YenoBeka, XMBOTHbLIX U PACTEHUIA.

* ButamuHbl, pepMeHTbl, rOPMOHbI M UX PONb B OpraHu3me. HapyweHus npu umx
HepocTaTke U U30bITKe.

* [puyYrHbI 1 rpaHnLIbI yCTONYMBOCTM Brocdepbl K BO3AENCTBUIO AEATENBHOCTU NOAEN.

* BunoueHo3bl (3KoCUCTEMbI) Pa3HOro YPOBHS U UX CONOAYUHEHHOCTb B rnobanbHOM
akocucteme — 6mocdepe.

» XuBoe BewecTBo. Ero ponb B KpyroBopoTe BELECTB

* BupoBoe n akonornyeckoe pasHoobpasne b1MoLeHo3a Kak OCHOBa €ro yCToN4YMBOCTH.

» [lOTOK aHepruu u uenu NUTaHus.

* [loBbileHne NPOAYKTUBHOCTU (POTOCMHTE3A B WCKYCCTBEHHbIX 3KONOMMYeCcKmX
cucTtemax.

* Cykueccum n nx popmsl.

» PasnuyHble 3Konormyeckne nupammuabl U COOTHOLLEHMA OPraHM3MOB Ha KaXaown UX
CTYNeHu.

* [lyTn noBbIWEHMA BUONOrMYecKon NPoAYKTUBHOCTM B UCKYCCTBEHHbIX 9KOCUCTEMAX.

* Ponb nNpaBUTENbCTBEHHbIX W OOLWECTBEHHbIX 3KOSIOTMYECKMX OpraHuM3auuMim B
COBPEMEHHbIX pa3BUTbIX CTPaHax.

» PaumoHanbHOe Ucnonb3oBaHne 1 oxpaHa HEBO30OHOBNSIEMbIX MPUPOAHbLIX PECYpPCOoB
(Ha KOHKPETHbIX NpMMepax).
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OnacHocTb rnobanbHbiX HapyweHun B 6uocdepe. O30HOBbIE «Oplpbl»,
KUCIOTHbIE JOXAN, CMOTU U UX NPeaoTBpaLLeHmne.

JKonornyeckme Kpusnucbl U 3Konormyeckue katactpodbl. [MpepoTBpalleHne mnx
BO3HUKHOBEHMWSI.

CyLLHOCTb KIOHNPOBaHMS.

"eHHasa MHXeHepust N eé OCHOBHbIE NPOBEMbI.

HacnencrteeHHble 601€3HM YenoBeKka: NPeAnoChbIKA BO3HUKHOBEHMS.

OcobeHHOCTU cenekLumm pacTeHuin.

OcobeHHOCTU cenekumm MMKpOOpraHn3MoB.

OcobeHHOCTU CeNneKLMmM XNBOTHBIX.

BuoHuka. TexHM4eckum B3rnag Ha X1y nNpupoay.
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6. TEMATUYECKOE MNMTIAHUPOBAHUE C ONPEAOENEHMEM OCHOBHbIX
BUOOB YYEEHOWN OEATENIbHOCTU OBYYAIOLLIMXCA
Bup yuyebHom paboTbl O6bem
4Yacoe
MakcumanbHasn yyebHas Harpy3ka (Bcero) 96
AyauTtopHas yuyebHas paboTta (o6s3aTenbHble y4eOHble 3aHATUA)
(Bcero) 74
B TOM yucne:
nekuum 37
npakTuyeckne 3aHAaTus 37
BHeayauTopHas (camocTosiTenbHas) y4yebOHas paboTa 22
obyuyaroulerocs (Bcero)
B TOM 4uCrie:
camocTonTenbHass paborta (nogrotoBka pedepaTtoB MO 3agaHHbIM
TEMaM C  WCNONb30BaHMEM  WHAOPMALMNOHHBIX  TEXHOMNOMMM, 22
NnoaroToBka K Tectam, YCTHbIM OTBETaM)
UTorosas atrectauusa B hopme 3a4eTa C OLlEHKOMN
TEMATUYECKOE MJIIAHUPOBAHUE
Ne CopepxaHne oby4veHus Konuectso
L YyacoB
AyauTopHble 3aHATUA
1. BeepeHue 4
2. | Yd4eHue o Knetke 10
3. | OpraHuam. PasaMHOXeHMe u nHaneBuayanbHoe pa3sutune 10
4. OCHOBBbI rEHETUKU U CeneKLumn 10
5. [MponcxoxaeHune n passmuTme Xn3Hu Ha 3emrne. OBOSIOLNOHHOE 10
y4YyeHune
6. [MpouncxoxgeHue yenoseka 10
7. | OcHoBbI 3KONOrMK 10
8 BuoHuka 10
Utoro: 74
BHeayauTopHas camocTosiTenbHas paboTa
camocTosTenbHas paboTta (NoAroToBka K yCTHbIM OTBETAM MO
3apaHHbIM TEMaM, NoAroToBka pedepaToB C UCMOSIb30BaHNEM 22
NHOPMaLMOHHbLIX TEXHOMOMMIN, NOArOTOBKA K KOHTPOJSIbHbIM
paboTam 1 TECTMPOBAHMIO MO U3Yy4YEHHbIM TEMaM)
Bcero: 96
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XAPAKTEPUCTUKA OCHOBHbIX BMOOB AEATENBbHOCTN OBYYAKOLLUUNXCA

CopepxaHue obyyeHus

XapaKTepucTmka OCHOBHbIX BUAOB AeATENbHOCTH
CTYAEHTOB (Ha ypoBHe y4ebHbIX OeNCTBUIA)

BeeneHue

O3HakoMrieHne ¢ BMoNorMYecKUMmM CUCTEMaMMN Pa3HOro
YPOBHS: KIIETKOM, OPraHn3mMoM, Nonynsumnen,
akocuctemon, buoccepon. OnpeaeneHme ponm
6uonoruu B hopMmMpoBaHnM COBPEMEHHOM
€CTECTBEHHO-HAY4YHOW KapTUHbI M1pa 1 NPaKTUYECKON
pestenbHocTy niogen. ObyyeHne cobnogeHno npasun
noBefeHus B Npupoae, 6epexHoMy OTHOLLEHUIO K
6uonormyecknm o6bLEKTaM (PaCTEHUSIM U XMBOTHBIM U
nx coobLiecTBam) u X OXpaHe

1. YHEHUE O KINETKE

1.1 Xnmuueckasa opraHu3saums
KNeTkn

YmeHune npoBOoAnTb CpaBHEHUNE XMMUYECKOMN
OopraHn3aunn XmBblX N HEXUBbIX 0OBEKTOB. ﬂonyqume
npeacrtaBieHnAa o posit OpraHNYECKUX n
HeopraHM4YeCcKmnx BeLlecCTB B KIieTKe

1.2 CTpoeHune 1 pyHKUUN KNETKN

M3yyeHune CTpoeHNs KINEeTOK 3yKapuoT, CTPOEHUS U
MHOroo6pa3sus KNneTokK pacTeHUN N XMBOTHbIX. N3yyeHune
OpraHouaoB KNEeTKM U Ux yHKUMIA.

CpaBHeHNe CTPOEHUSs KNEeTOK PaCTEeHUI U XUBOTHbIX

1.3 ObmeH BelLecTB U
npeBpaLleHne SHEPIK B KNeTke

YMeHune CTpOoUTb CXeMbI IHEPreTu4eckoro obmeHa un
HbuocmHTe3a benka.

MonyyeHne npeacTaBneHns o0 NPOCTPaHCTBEHHOW
cTpykType 6enka, monekyn OHK n PHK

1.4 )XXM3HEHHbIN UUKI KNETKN

O3HakoMIeHMeE C KNeTOYHON Teopren CTPOEHNS
OpraHn3moB.

YMeHune caMoCToATENBHO NCKaTb foKa3aTenbcTBa Toro,
YTO KJleTKa — dfieMeHTapHas Xmpasa cuctema um
OCHOBHasi CTPYKTYPHO-DYHKLMOHaNbHaa eguHuLa Bcex
XMBbIX OPraHM3mMoB

YMeHune caMoCTOATENbHO HAXOAUTb OT/INYMA MUTO3a OT
Meno3a, onpeaenss 3BOSIOLMOHHYIO POSb 3TUX BUAOB
OEeNeHns KNeTku

2. OPTAHM3M. PASMHOXEHW

E WNHOMBUAOYAITbHOE PA3SBUTUE OPIAHN3MOB

2.1 PaaMHOXeHNe OpraHM3moB

OBnageHne 3HaHUAMN O Pa3MHOXEHUMN KakK O
BaXHeKNLWeM CBONCTBE XMBbIX OPraHM3mMoB. YMeHne
CaMOCTOATENbHO HAaxoauTb OTNN4YMA 6ecrnonoro
pPa3MHOXEHNS OT NMOIOBOro pa3MHOXEHUS, onpeaensas
3BOJTOLMOHHYH0 POSib 3TUX CMNOCOB0OB pa3MHOXEHMSA

2.2 lnpnBnayanbHoe pa3sutme
opraHusma

O3HaKkoMreHne ¢ OCHOBHbIMW CTaaUsIMU OHTOreHe3a
Ha NpumMepe pa3BUTUSI MO3BOHOYHbIX XMUBOTHbIX.
YMeHune xapaktepusoBaTb CTaamu
NOCTAMOPUOHANbLHOIO Pa3BUTUA Ha NPUMeEpE YerloBeKa.
O3HakoMeHre C NPUYNHaAMUN HapyLLEHUIA B Pa3BUTUU
opraHn3moB. Pa3BuTne ymeHus npaBunbHO
dopMupoBaTb foKa3aTenbHyo 6a3y 3BOMIOLMOHHOTO
pa3BUTUS XMBOTHOrO MMpa
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2.3 NngmemayanbHoe pa3sutune
yenoBeka

BbisiBneHne n onucaHne Npu3HakoB CXOACTBA
3apoapbllert YenoBeka 1 Apyrmx No3BOHOYHbIX Kak
[loKa3aTenbCTBa NX 9BOSOLMOHHOIO POACTBA.
MonyyeHve NnpeacTaBneHns 0 NOCNeACTBUSIX BINAHUSA
ankorons, HUKOTNHA, HAPKOTUYECKNX BELLLECTB,
3arpsi3HeHus cpefbl Ha pa3BuTHe U PENPOAYKTUBHOE
300pOBbE YENOBEKA

3. OCHOBbI TEHETUKWN 1 CENEKUWA

3.1 3akoHOMepHOCTHU
M3MEH4YUBOCTU

O3HakomJieHne ¢ HacneacTBEHHON U
HeHacneacTBEHHON N3MEHYNBOCTbLIO U ee
61onorn4yecKomn posbio B 3BOSOLMKN XUBOTO MUpa.
MonyyeHue npencTaBreHns O CBA3M FrEHETUKN U
MeanunHbl. O3HakomMneHne ¢ HacneacTBEHHbIMU
6onesHaAMK YenoBeka, Ux NpUYMHaAMM1 U
npodunakTukon. IayyeHne BANSHNUS ankoronuama,
HapKOMaHUK, KypeHnsa Ha HacneacTBEHHOCTb Ha
Bugeomartepuane. AHanu3 eHOTUNMYECKon
N3MEHUYNBOCTU. BbiiBrieHMe MyTareHoB B OKpyXatoLlen
cpene U KOCBEHHas OLLeHKa BO3MOXHOI0 UX BNUSAHMSA Ha
opraHnam

3.2 OcHoBBbI cenekuum
pacTeHUN!, XKNBOTHbIX U
MWKPOOPraHM3MOB

Mony4yeHne npeacTaBneHns o reHeTUKe Kak o
TEOPETMYECKON OCHOBE CENEKLNN.

Pa3Butrne metanpegMeTHbIX YMEHUI B NpoLecce
HaX0XAEeHMs Ha KapTe LeHTPoB MHOroobpasus u
NPOUCXOXAEHNA KYNbTYPHbIX PAaCTEHMI 1 OMALLHNX
XMBOTHbIX, OTKPbITbIX H.W. BaBunosbiMm.

N3yyeHne meTonoB rubpuansaumm n UCKYCCTBEHHOIO
oTbopa. YMeHue pa3dnpaTtbCsl B 3TUMECKUX acnekTax
HEKOTOPbIX AOCTUXEHUI B OMOTEXHONOMMN:
KITOHMPOBAHUWN XMBOTHbIX U Npobrnemax KIoHMpoBaHUS
yenoseka. O3HaKOMIEeHNE C OCHOBHbIMUW JOCTUXEHUAMU
COBPEMEHHON CeneKkuumn KynbTypHbIX pacTEHUN,
AOMALLHMX XWUBOTHbIX 1 MUKPOOPraHN3MOB

4. NPOUCXOXAEHUE N PASBUTUE XXN3HU HA 3EMIJIE. 3BOJTIOLUMOHHOE YYEHUE

4.1 MNpoucxoxgeHune n
HauvanbHble 3Tanbl PasBUTUA
)KM3HU Ha 3emne

AHanu3 1 oueHKa pasnNYHbIX rMnoTe3 NPONCXOXAEHNS
XU3HW.

MonyyeHune npeacTtaBneHns 06 YCnoXHEeHUN XUBbIX
OpraHn3mMoB Ha 3emrie B NpoLecce 3BoNIUUKN. YMeHne
3KCMepUMeHTasnbHbIM MYTEM BbISIBMATL afanTUBHbIE
0COBOEHHOCTM OPraHM3MOB, X OTHOCUTENbHbIN Xapak-
Tep. O3HaKoOMNEeHME C HEKOTOPbIMU NPeACTaBUTENAMMU
peaKux n ncyesaroLmx BUA0B pacTEHUN N XUBOTHBbIX.
MpoBeneHune onucaHua ocoben ogHoro BMaa no
MOPdOIOrM4YECKOMY KPUTEPUIO MPY BbIMOSTHEHUN
nabopaTtopHol paboTbl. BeiaBneHune yepT
NpMCNocob1EHHOCTN OPraHM3MOB K pa3HbIM cpeaam
06uTaHuns (BOQHOWN, HA3€MHO- BO3YLLHOWN, NOYBEHHOWN)
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4.2 UcTtopusa pasButusi
3BOJTIIOLMOHHbIX naen

M3y4yeHne Hacneama YyenoseyecTsa Ha npumepe
3HaKOMCTBa C UCTOpPMEN PA3BUTUS IBOTIOLIMOHHbBIX OEN
K. JlnHHes, X. b. Jlamapka Y. OapeuHa. OueHusaHune
pOnn 3BOJIIOLMOHHOIO Y4eHUS B (pOpMUpOBaHUN
COBPEMEHHON €CTECTBEHHO-HAY4YHON KapTUHbI MUpa.
Pa3Butre cnocobHOCTM ACHO 1 TOYHO u3naraTb CBOU
MbICIW, NOrM4Yeckn 060CHOBbLIBaTb CBOKO TOYKY 3pEHNS,
BOCMPUMHMMATb N aHaNU3nMpoBaTb MHEHNS
cobecegHNKOB, NpU3HaBas NpaBo APYroro YernoBeka Ha
NHOE MHEHne

4.3 MukpoaBonouus u
MaKpo3BOoLUs

O3HakoMneHne ¢ KoHUenuuen sBuaa, ee Kpurepuamu,
noabop NpMMepoB TOro, YTO NONYNALMA — CTPYKTYpHas
efnHuLa BMAa 1 3BONOLMN.

O3HakoMIeHne C ABUXYLLMMWUCA CUrIaMn 3BOSTIOLUN U
ee fjokasarenbCcTBamu.

YcBO€EHMe TOro, YTO OCHOBHbLIMU HarnpasieHUs MH
3BOJOLMOHHOrO Nnporpecca ABNsTcA Gonornyeckmmn
nporpecc n 6uonornyeckun perpecc. YMeHme
OoTCTamMBaTb MHEHMWE, O COXPAHEHUN BMONOrNYECKOro
MHOroo6pa3sus Kak OCHOBe yCTOMUYNBOCTM Brocdepbl n
NPOrpeccuBHOro ee pa3BuUTUS. Y MeHUe BbiBNATb
NPWYUHbBI BbIMUPaHWUS BUOOB

5. MPONCXOXOEHWNE YEITOBEKA

5.1 AHTponoreHe3s

AHanu3 1 oueHKa pasnnyHbIX rmnoTes o
NPOUCXOXAEHUM YeNoBeKa.

Pas3BuTue yMeHUs CTpouTb foKasaTesnbHyo 6a3y no
CpaBHUTESIbHON XapaKTepUCTHKe YenoBeka 1 NpumaTos,
[l0Ka3blBas UX POACTBO. BbisiBNieHne aTanos 3BonoLmm
yernoseka

5.2 YenoBeyeckue pachl

YMeHune nokasbiBaTb PaBEHCTBO YeI0BEYECKUX pac Ha
OCHOBaHUM UX POACTBA M €AMHCTBA NPOUCXOXAEHUS.
Pas3BuTne TonepaHTHOCTU, KPUTUKA pacu3ma BO BCeX
€ro NposiBNeHusx

. OCHOBbI 3KOJ0Irnn

6.1 dkonorns — Hayka o
B3aMMOOTHOLLUEHUSIX
OpraHu3mMoB Mexay co6om u
OKpy>KatoLluen cpenom

N3y4yeHune akonormyeckmx hakTopos 1 UX BIUAHUA Ha
OpraHu3Mbl.

3HaKOMCTBO C 9KONOrM4ecKkumMm CucTeMamm, X BUOOBOMN U
NPOCTPAHCTBEHHOW CTPYKTYpaMu. YMeHUE 0ObACHATL
NPUYMHBI YCTOMYMBOCTM U CMEHbI SKOCUCTEM.
O3HaKoMMneHne ¢ MeXBMAOBLIMIU B3aMMOOTHOLLEHUSIMU B
3KOCMCTEME: KOHKYpPEHLMEN, CUMONO30M, XMLLIHUYECTBOM,
napasuTu3mMomM.

YMeHue cTpouTb ApPYCHOCTb pacTUTENbHOIo coobLLEeCTBa,
nULEBbIE LEnu 1 ceTn B BMoLeHo3e, a Takxe
3Konorn4yeckne nupamuap.

3HaHWe OTNNYUTENBHBIX MPU3HAKOB MCKYCCTBEHHbIX
€o00LLEeCTB — arpo3kOCUCTEMbI N YPOOIKOCUCTEMBI.
OnucaHue aHTPONOreHHbIX U3BMEHEHUIN B €CTECTBEHHbIX
NPUPOLHbIX NaHawagTax CBoOeM MECTHOCTM.
CpaBHuTtenbHoe onnucaHne ogHoON U3 eCTeCTBEHHbIX
NPUPOAHbLIX CUCTEM (HanpuMep, fieca) 1 Kakon-HMbyab
arpoakocucTemsbl (Hanpumep, NWEeHNYHOro noss).
CocTtaBneHune cxem nepefayn BeLLEeCTB U SHEPruu rno
LensiM NUTaHus B NpUPOAHON 3KOCUCTEME N arpoLleHo3e
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6.2 Buocepa — rnobanbHas
aKkocucTema

O3HakomneHue c ydyeHmem B. V. BepHagckoro o
6uocdepe Kak o rnodanbHOM 3KOCUCTEME.

Hanuuve npeacraBneHns o cxeMe 3KOCUCTEMBbI Ha
npumepe 6ruocdepbl, KpyroBopoTe BELLECTB U
npeBpaLleHnmn aHeprumn B buocdgepe.

YMeHue JokasbiBaTb POsib XUBbIX OPraHM3MOB B
6uoccepe Ha KOHKPETHbLIX NpUMepax

6.3 Buoccepa n yenosek

HaxoxpaeHue cBA3un nameHeHus B buocdepe ¢
nocneacTBUsSMUN AeATENbHOCTU YeNoBeKa B
OKpYyXaloLLen cpeae. YMeHue onpeaenstb BO34encTamne
NPOU3BOACTBEHHON AEATENbHOCTU Ha OKPYXatoLLyto
cpepy B obnactu cBoen 6yayLien npodgeccuu.

O3HakomrneHue ¢ rnobanbHbIMU 3KOI0rMYeCKUMM
npobnemMamu n yMmeHue onpenensite NyTu X peLleHus.
OnucaHune 1 npakTnyeckoe co3gaHne UCKYCCTBEHHOM
3KocucTeMbI (NPecCHOBOAHOIO akBapuyma). PewweHne
3KOJI0rMyecKunx 3agau.

[leMOHCTpUpoOBaHMe yMEHNA NOCTAHOBKM LieNen
AEATENbHOCTU, NNAaHNPOBAHNSA COBCTBEHHOWN
AEATENbHOCTU ANS LOCTUXEHMA NOCTABIEHHbIX LIENen,
npeaBnaeHNs BO3MOXHbIX pe3ynbTaToB 3TUX AENCTBUN,
opraHM3auumn CaMOKOHTPOSISI U OLLEHKU MOSTyYEHHbIX
pe3ynbtaTtoB. ObyyeHne cobnoaeHno Npasun
noeefeHus B Npupoae, 6epexHoMy OTHOLLEHUIO K
b6uonormyecknm obbekTam (pacTeHNsIM, XUBOTHBLIM U UX
coobuecTBam) 1 Ux oxpaHe

7. BUOHMKA

7.1 BUOHMKaA KaK OgHO U3
HanpaBneHun 6Monorun n
KNGepHeTUKN

O3HakomMneHue ¢ npMmepamMmmn NCNosib30BaHUA B
XO3ANCTBEHHOWN AeATeNbHOCTM ntoaen Mmopdo-
OYHKUMOHaNbHbIX YepT opraHn3aunmn pacTeEHUN 1
>XMBOTHbIX NPU CO34aHUN COBEPLLEHHbIX TEXHNYECKMX
CUCTEM U YCTPOMWCTB MO aHanorum ¢ XvwBbiMu
cucremamu. 3HaKOMCTBO C TpybyaTbiMuM CTPYKTYypamu B
XMBOW NPUPOAE U TEXHMKE, a3pOANHAMUYECKNMU U
rMapOANHAMUYECKUMN YCTPONCTBAMU B XXMBOW NpUpoLae
N TEXHUKE.
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7. OMUCAHUE YYEBHO- METOAUYECKOI'O U MATEPUAIBHO-
TEXHUYECKOI'O OBECIMNEYEHUA OBPA3OBATEJIbHOU OEATEJNIbHOCTMU.

7.1. MaTtepuanbHO-TeXHUYeCKoe obecrne4vyeHune

Peanunzauma nporpammbl AncunniuHbl «bronornsa» tpebyeTt Hannuusa yuebHoro
KabuHeTa. lNomeleHne kabuHeTa ygosneTtsopseT TpeboBaHnsam CaHuTapHo-
anuagemuonornyeckux npasmn n Hopmatmeos (CaHlnH 2.4.2 Ne 178-02) n ocHalleHo
TMNOBbIM 060pyAoBaHMEM: y4yebHON Mebenbio n cpeacTBammn obydeHuns,
AOCTaTOYHbIMY AN BbINOSIHEHMA TpeboBaHMI K YPOBHIO NOArOTOBKM 0byyYatoLmxcs
(Bocka HacTeHHas 3-anemMeHTHada (MarHUTHO-MenoBas) ¢ noacBeTKomn, npoekTop BenQ
MX505, skpaH Anga npoekTopa HaCTEHHO-NOTONOYHbLIN 1500MM). B Hanuumm ectb
nepeHocHoe obopypoBaHue: HoyToyk Samsung NP300V5A-S06RU 15.6" n/unu
HoyToyk 15" ASUS X57V.

B kabnHeTe ecTb 3KpaHHO-3BYKOBbIE NOCOOMA; MynbTUMeaniiHoe obopyaoBaHue,
NOCPEACTBOM KOTOPOroO Y4aCTHUKM 06pa3oBaTesnibHOro npouecca MoryT npocmMaTpuBaTth
BM3yaribHY0 MHOPMaLMIO No Gruonoruu.

B coctaB y4ebHO-meTOguyeckoro obecnevyeHumsa nporpammbl  y4ebHom
ancuunnuHbl «bronorna» Bxoasar:

- HarnagHble nocobua (KoMnnekTbl y4ebHbiX Tabnuu, nnakaTtoB, NOPTPETOB
BbIOAIOLLMXCA YYEHbIX, UIIIOCTPaLumn 61onorMyecknx npoLLeccoB);
- GUbNMoTEYHbIN PoHA.

7.2. UuchopmaumoHHoe obecnevyeHne obyveHus

B 6mbnuoTeyHbii poHa BXOAAT Yy4eOHMKN, y4eBHO-MeToaAnYEeCKMe KOMMIEKThI
(YMK), ob6ecneuuBatolime OCBOeHMe  yyebHonm  gucumnnuHbl  «Buonorunay,
pPEKOMEHAOBAHHbIE WNN AOMNYLEHHbIe ANs UCMONb30BaHNA B MNpoeCccMoHanbHbIX
obpas3oBaTenibHbIX OpraHM3auusx, peanuaylwmx obpa3oBaTesibHyl0 MporpamMmmy
cpenHero obuiero obpa3oBaHusa B npeaenax ocsoeHns OIMNOI CIMNO Ha 6a3e 0CHOBHOrO
obuwero obpasoBaHus.

BubnunoteyHbin GoHA MOXET ObITb AOMOSHEH SHLMKIONEANAMM, CNPABOYHUKaMU,
Hay4YHOW W Hay4HO-MONYNsIpHOM NUTepaTypon M ApPYyrMMu nocobmsimMu no Bomnpocam
9KOMOrM1,  LUMTONOrMK, reHeTuKu, 3mbpuonorun, OUOTEXHOMOrMK,  3BOSHOLMUK
OpraHn4eckoro mmpa.

B npouecce ocBoeHMa nporpaMmmbl y4ebHon gucumninHbl «bronorma» cTyaeHTbl
NMEIT BO3MOXHOCTb A0CTyNa B cuCTeMy MHTEpPHET (3NEKTPOHHbIM KHUram, Tectam m
Ap.)

PekomeHayemas nutepartypa

[na obyvatowmxcs:

1.3axapos B.B. buonorusa. Obwasa éuonorus. 10 knacc : yrnybneHHbI YpOBEHb :
yuyebHuk / B. b. 3axapos, C. . MamoHTOB, H. N1. CoHuH, E. T. 3axapoBa ; nog, Hay4yHon
pepakuunen B. b. 3axapoBa. - Mocksa : NpocBelleHnune, 2022. - 351 c.

2. 3axapos B.b. buonorusi. O6was 6uonorua. 11 knacc : yrnybneHHbI YPOBEHD :
yuyebHuk / B. b. 3axapos, C. I'. MamoHTOB, H. . CoHuH, E. T. 3axapoBa ; nog Hay4HoOWn
penakuuen B. b. 3axaposa. - MockBa : [1pocBelueHne, 2022. - 266 c.

[na npenopaBaTenen:

1. ®epepanbHbli 3aKoH OT 29.12.2012 Ne273-03 «O6 obpazoBaHun B Poccuiickon
degepaumny.
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2. MNMpukaz MwuHobGpHaykm Poccum ot 17.05.2012 Ne 413 «O6 yTBepxaeHun
denepanbHOro  rocyaapCTBeHHoro obpasoBaTenbHOro CraHgapTa  CpeaHero
(nonHoro) obuero obpazoBaHUsI».

3. Mpwukas MuHobpHayku Poccum ot 29.06.2017 N2 613 «O BHECEHUN N3MEHEHWI B
denepanbHbI rocyfapCcTBEHHbI 06pa3oBaTesnbHbIN CTaHO4apPT CpeaHero obuero
obpa3oBaHus, yTBEPXAEHHbIN NpuKazom MuHnctepctsa obpazoBaHus 1
Hayku Poccunckon ®egepaunm ot 17 maa 2012 r. Ne 413.

4. Nucbmo [lenapTaMeHTa rocyfapCTBEHHON NONMTUKK B cdhepe NoAroToBKN paboumnx
kagpos n MO MuHo6pHaykn Poccumn ot 17.03.2015 N2 06-259 «PekomeHnpaumm no
opraHu3aumy nonyyeHus cpegHero obuiero ob6pa3oBaHua B Npegenax oCBOeHUs
obpa3oBaTenbHbIX MporpamMm cpegHero npogeccmoHanbHOro obpasoBaHus Ha
6a3e ocHoBHOro obuiero obpasoBaHus ¢ yueTom TpeboBaHMin enepanbHbiX
rocyaapcTBeHHbIX 06pa3oBaTenbHbIX CTaHAAPTOB M NOMy4YaemMon Npogeccmm unm
crneumanbHOCTM cpegHero npodeccuoHanbHOro 06pa3oBaHmay.

MUHdpopmaumoHHbIe 3NeKTPOHHO-06pa3oBaTesibHble pecypcChbl
(UHTEepHeT-pecypchbl):

1.  www.sbio.info (Bca 6uonorusa. CoBpemeHHasn buonorus, ctatby, HOBOCTH,
6ubnuoTteka).

2.  www.window.edu.ru (EanHoe okHO AocTyna kK o6pa3oBaTefibHbIM pecypcam
NHTepHeTa no 6uonorun).

3. www.5ballov.ru/test (TecT ana abuTypmMeHTOB No BCEMY LLUKOJNIbHOMY KypCy
6uonorun).

4. www.vspu.ac.ru/deold/bio/bio.htm (TenekoMMyHNKauNOHHbIE BUKTOPUHBI NO
6uonorumn — akonormm Ha cepsepe BopoHeXcKoro yHusepcureTa).

5.  www.biology.ru (Buonoruna B OTkpbiToM Kosnneaxe. Cant cooepXuT aNeKTPOHHbIN
y4ebHuk no 6uonorun, On-line TecThbl).

6. www.informika.ru (3neKTpoHHbIN y4ebHMK, 6ONbLIOM CNCOK MHTEPHET-PECYPCOB).

7. www.nrc.edu.ru (bnonornyeckasn kapTuHa mupa. Pasgen KoMnbloTEPHOro
yyebHuKa, pa3paboTaHHOro B MOCKOBCKOM rocyiapCTBEHHOM OTKPbITOM
yHUBEpcuTeTe).

8. www.nature.ok.ru (Pegkue n ncyezatouime XMBoTHble Poccum — npoekT
Okonoruyeckoro ueHtpa My nm. M.B.JTomoHocoBa).

9. www.kozlenkoa.narod.ru (ns Tex, KTO y4UTCA caM M YYuT OPYTUX; OYHO U
AVNCTaHLMOHHO, Bruonorun, Xumumn, apyrum npegmeTtam).

10. www.schoolcity.by (Brnonorusa B Bonpocax u otBeTax).

11. www.bril2002.narod.ru (Buonorus gns wWkonbHUKOB. KpaTkasa, KoMNakTHas, HO
AoCcTaTo4HO noapobHasa nHgopmaumsa no pasgenam: «Ob6uwasa buonorunsy,
«boTaHuka», «3oonoruay, «4enoBeky).

12. ONEeKTPOHHbIN KypC MO AUCUMNIIMHE Ha nopTarne «QNeKTPOHHbIN YHUBEPCUTET

BlIr'y» - Pexum goctyna: no nognucke. - https://edu.vsu.ru/course/view.php?id=19771
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