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NOACHUTEJIbHASA SAMMNCKA

Mpn paspaboTke nporpamMmmbl MO OMOMOTMN TEOPETUYECKYHD OCHOBY [ONs
onpepeneHnss NoaxXoAoB K (hOpMMPOBaHMIO CofepXXaHust Yy4ebHOro npegmeTa
«buonorns»  coctaBunu:  KoHuenTyanbHble  nonoxeHuns ~ OFOC  COO o
B3aMMOOOYCNOBNEHHOCTU Lienen, coaepXaHns, pesynsratoB obyvyeHns n TpeboBaHuin
K YPOBHIO MOLrOTOBKW BbIMYCKHNKOB, MOMNOXEHUS 06 O6LWMX Uenax v npuHuunax,
XapaKkTepusylLwmx COBPEMEHHOE  COCTOsiHAE  CUCTEMbl  cpedHero  obLiero
obpazoBaHna B Poccuinickon ®epepaunn, a TakxXe MNOfoXKeHNa O cneuynduke
oéuonornn, eé 3Ha4eHNn B NO3HAHUN XXMBOW NPUpoabl U ob6ecneyeHn CyLeCcTBOBaHNSA
yenose4yeckoro obuwectea. CornacHO HasBaHHbIM  MOMIOXKEHMAM, ONpPeaeneHbl
OCHOBHble (yHKLMM NpOorpamMmbl No 61MONornm 1 eé€ CTpyKTypa.

Mporpamma no 6uonorun [aET NpPencTaBfeHne O uensax, o6 obuwien ctpaTterum
0by4eHns, BOCMUTAHMS U pasBUTUSA OBy4daroLmMXcs cpeacTsaMmn y4ebHOro npegmera
«buonorus», onpepensetr obssaTtenbHoOe NpegMeTHOe coaep)XaHue, ero CTPYKTYpPY,
pacnpegeneHne no pasgenam un TemMaMm, peKoOMeHAyemyl MnocnefoBaTeflbHOCTb
N3y4eHns y4ebHOro matepumana C YY4ETOM MEXNPEOMETHbIX U BHYTPUMNPELMETHbIX
CBA3EN, JOrMKu obpasoBaTenbHOro  npouecca, BO3PACTHbIX OCOBEHHOCTEN
obyyaroLmnxcs.

B nporpamme no 6uonormm Takxe y4yuTblBatOTCA TpeboBaHMS K MNiaHUupyembiM
JINYHOCTHbIM,  MeTanpeaMeTHbIM M NPEeOMETHbIM  pe3ynbratam  obyyYeHus B
hopMMpoBaHNM OCHOBHbIX BWOOB Y4eOHO-NMO3HaBATENbHOW AeATENbHOCTU/YHEeOHbIX
OENCTBUI 06YyHaloLLMXCA MO OCBOEHUIO Coaep KaHnst BMoNorn4eckoro o6pasoBaHums.

B nporpamme no 6uonormn (10-11 knaccbl, 6a30Bbll YpOBEHb) peann3oBaH
APUHLUMN NPEeMCTBEHHOCTM B U3y4yeHUM Ouonoruu, 6Gnarogaps 4Yemy B Heu
NpoCMaTpMBaETCA  HanpaBflIeHHOCTb Ha  pasBUTUE  3HAHWW, CBA3a@HHbIX C
dhopmMMpoBaHNEM €CTECTBEHHO-HAY4YHOrO0 MUPOBO33PEHUS, LEHHOCTHbIX OpUeHTauun
JINYHOCTUN, 3KONOMMYECKOrO MbILLMEHNS, NPEACTABAEHNA O 300POBOM 06pase >XN3HU U
OepeXXHbIM OTHOLLUEHMEM K OKpy)XXarwllen npupogHon cpepe. lostomy Hapsgy C
N3y4eHneM O6LLLEONONOrMYECKNX TEOPUI, @ TaKXKEe 3HaHNIN O CTPOEHUN XKMBbIX CUCTEM
Pa3HOro paHra n CyLLHOCTN OCHOBHbIX MNPOTEKAKLWMX B HUX NPOLLECCOB B NporpaMmme
no 6uonorMM YyAaeneHo BHUMAHWE WCMOMNb30BaHWUKO  MOMYYEHHbIX 3HaHUN B
NOBCEOHEBHOW XXN3HN ANS peLleHns NPpUKNagHbIX 3a4ad, B TOM 4Yuche: NpodunakTmkm
HaCneOCTBEHHbIX 3a00NeBaHUN YenoBeka, MeanKo-reHETUHECKOro KOHCYLTUPOBaHUS,
OOOCHOBaHUSA  3KOMOMMYECKM  LIeNecoobpasHOro MOBEOeHUs B OKpy>XXarollen
NPUPOAHON Cpede, aHanusa BAUAHUS XO3SNCTBEHHOW LEATENbHOCTM 4YenoBeka Ha
COCTOSIHUE MPUPOLHbIX W WUCKYCCTBEHHbIX 3KOCUCTEM. YCUNEHME BHMMaHus K
NPUKNagHOM HanpasfeHHOCTN y4debHoro npegmeTta «buonorus» NPOAUKTOBaHO
HEeO6XOOUMOCTbLIO OOECNeYeHNsa YCNOBUN ONA pelleHns OOHOW N3 aKTyanbHbIX 3ajad
LLIKOMbHOro 61onorn4eckoro obpasoBaHus, Kotopas npegnonaraet (hopMupoBaHue y
oby4aloLmxcsa  CNoCoBHOCTU  afjanTupoBaTbCA K M3MEHEHVWsSM  OUHaMUYHO
pas3BUBalOLLLEroCs COBPEMEHHOIO Mupa.



Buonorusa Ha ypoBHe cpefHero obuiero o6pasoBaHns 3aHUMaET BaXXHOE MECTO.
OHa obecrnednBaeT (opMmpoBaHMe Yy oOOy4aloWmMxcs NpeacTaBneHun O Hay4Hom
KapTUHe MUpa, paclnpseT N 0606LLAET 3HaHWS O XXUBOW NpUpoae, €€ OTNNYNTENbHbIX
Npu3Hakax — ypOBHEBOW OpraHn3auun 1 3BOMIOLMK, CO3AAET YCNoBMSA AS1: NO3HaHUA
3aKOHOB >XMBOW Npupoapl, GopMnUpoBaHnsa (PyHKLUNOHANbLHOW FPaMOTHOCTW, HaBbIKOB
340pOBOro N 6e3onacHoOro obpasa XM3HW, 3KOOrMYECKOro MbILLMIEHUS, LLIEHHOCTHOIO
OTHOLLEHNS K XXUBOW NPUPOAE 1 YENOBEKY.

Bonblioe 3HadeHne 6uONOrMs UMeEeT TakXe ONS peLleHns BOCnUTaTESIbHbIX U
pasBuBaloLLNX 3a0a4q cpegHero obuiero obpasoBaHusi, coumann3aumm oby4aroLwmxcs.
N3ydeHne 6uonormm obecnedmBaeTt ycnosus gna OpMUPOBaHUS UHTENNEKTYalbHbIX,
KOMMYHUKAUWUOHHbLIX U NH(POPMALUMOHHbLIX HaBbIKOB, 3CTETMYECKOWN KYNbTYpbl,
CNoCcO6CTBYET UHTErpauun 6GUONOrMYECKUX 3HaHWA C MPeacTaBNeHnaMU U3 Apyrux
y4ebHbIX MNpegMeToB, B 4YaCTHOCTU, (GU3NKKW, xummnm n reorpadpun. HasBaHHble
NONIOXKEHUs O NpefHasHa4vyeHun y4debHoro npegmeta «buonorus» coctaBuanm OCHOBY
O OnpefeneHns nogxodoB K OTOOpPYy U CTPYKTYPUMPOBAHUIO €ro COAEp>XaHus,
npeacTaBNeHHOro B nporpamMmme no 61uonornu.

OTbop copepxaHnsa y4debHoro npepgmeta «buonorusi» Ha 6a30BOM YpPOBHE
OCYLLIECTBNEH C MO3ULMIA KySbTYpPOCOOH6pa3HOro noaxona, B COOTBETCTBUN C KOTOPbIM
obyvaloLmecss OOMKHbI OCBOUTb 3HAHWUA N YMEHWUs, 3Hadnmble Ons (OpPMUPOBaHUA
obLen KynsTypbl, onpegensowmne agekBaTtHoe NOBEAEHNE YENOBEKA B OKpY>XatoLLen
npupogHon cpefe, BOCTpeboBaHHble B MOBCEOHEBHOM >KM3HU W MPaKTUYECKOWN
pesatenbHoctn. Ocoboe MecTo B 3TOW CUCTEME 3HAHWA 3aHMMAalT 3SfIEMEHTHI
copep>XaHus, KOTOpble Cny>aT OCHOBOW ANna (opmMuMpoBaHMs MpPencTaBneHnin o
COBPEMEHHON €CTECTBEHHO-Hay4YHON KapTuMHE Mupa U LEHHOCTHbIX OpUEHTauusX
JINYHOCTW, CNOCOBCTBYIOLLMX NYMaHU3aumm 61onorn4eckoro obpasosaHust.

CTpyKTypupoBaHMe cofepxaHua yy4ebHOro wmatepuana B nporpamme o
Ononorum  OCYLLUECTBIEHO C Y4YETOM MNPUOPUTETHOrO 3HA4YeHUs 3HaHUW 06
OTNINYUTENBHBIX OCOBEHHOCTAX >XMBOW MNpUPOAbl, O €€ YyPOBHEBOW opraHusauun wu
asonouun. B cooTBeTCTBUM C 3TUM B CTPYKType y4dyebHoro npegmeta «bunonorus»
BblAeNeHbl criegyoumne cogepxxartefbHble NuHUK: «brnonorms kak Hayka. MeTtogbl
Hay4YyHOro mno3HaHus», «Knetka Kak 6wuonorndeckas cuctemar», «OpraHmam Kak
ouonorndyeckas cuctemar», «Cuctema u MHoroobpasme OpraHM4ecKoro Mupa»,
«DBOMIOLMS XKMBOW NPUPOApI», «OKOCUCTEMbI 1 MPUCYLLNE UM 3aKOHOMEPHOCTU».

Llenb wn3ydeHna yyebHoro npegmeta «buonorms» Ha 6a3oBOM YypoBHE -
oBfnageHne oby4alLWUMNCA 3HAHUAMU O CTPYKTYPHO-(PYHKLMOHANBHOW OopraHM3aumm
XKMBbIX CUCTEM Pa3HOro paHra n NpuobpeTeHne YMEHNA NCMONb30BaTh 3TN 3HAHUS ANS
rPamMOTHbIX AENCTBUA B OTHOLLEHUN OO6BEKTOB >XXMBOW NPUPOLOb! N PELLUEHNS pasnnyHbIX
XKU3HEHHbIX NPO6GNeEM.

LocTuxeHne uenn wndydeHns ydyebHoro npegmeta «buonorusi» Ha 6a30BOM
ypOBHe 06ecrneymBaeTCs peLleHeM crnegyoLwmx 3agaq:

OCBO€EHMe 00y4aloLWUMNCA CUCTEMbI 3HAHNIN O BUOIOMMYECKNX TEOPUSX, YHEHUSX,
3aKoHax, 3aKOHOMEPHOCTAX, runoTesax, npasunax, Chayxawmx OCHOBOW AN



hopMmpoBaHs NpeacTaBfieHMn O eCTECTBEHHO-HAYYHOW KapTMHE Mupa, O MeTogax
Hay4YHOro MO3HaHWs, CTPOEHMM, MHOroobpasmm KN OCOBEHHOCTHAX >XUBbIX CUCTEM
PasHOr0 YPOBHSA  OpraHM3auuv, BblOAOWMXCSA  OTKPbITUSX W COBPEMEHHbIX
nccnepoBaHuaX B Gmonoruu;

dopmMmpoBaHne Yy 0Oy4aloLWUXCA MNO3HABaTENbHbIX, WHTENNEKTYaNbHbIX W
TBOPYECKUX CMOCOBHOCTEN B MpPOLECCE aHanm3a [aHHbIX O NyTAX pasBuTUS B
OM0NOrMM HayYHbIX B3rNAL0B, NOEN M NOOXOO0B K U3YYEHUIO XKMBbIX CUCTEM Pa3HOro
YPOBHS OpraHn3awumu;

CTaHOBJIEHNE Y OBy4aloLLMXCA O6LLEN KYNbTYpbl, (PYHKLNOHANBHOW rPaMOTHOCTH,
pasBUTME YMEHUA OODBACHATb M OLEHUBATb SABMEHUS OKPY>XAKOLLEro mMupa >XMBOW
NPUPOAbI HA OCHOBaHMUM 3HAHUI U OMNbITa, MNONYYEHHbIX NPU N3yYeHU Gonoruu;

dopmMupoBaHne Yy  OOy4YalLUMXCA  YMEHUN  UAMKCTPUMPOBaTb  3HA4YeHue
OVONOrMYEeCKNX 3HaHUA B MPAKTUYECKOW [OEATENbHOCTU YenoBeKa, pasBuUTun
COBPEMEHHbIX MEOULIMHCKMNX TEXHONOMMIN N arpoBbUOTEXHONOMIA;

BOCNUTaHNE YO6EXOEHHOCTM B BO3MOXHOCTU MO3HAHUSA YESIOBEKOM >KMBOW
npupoabl, HEOBXOOUMOCTN OGEPEXHOr0 OTHOLUEHNA K HEW, COOMOOEHUS 3TUYECKMX
HOPM Npu NpPoBeAeHU BUONOrMYECKNX UCCNeq0BaHN;

OCO3HaHMEe LEHHOCTU OUONOrMYECKNX 3HAHWA ONs  MNOBbIWEHNS YPOBHS
9KOJSIOMNYECKON KyNbTYpbl, AN dOPMMPOBAHUSA HAyYHOrO MUPOBO33PEHNS;

NPUMEHEHNEe NPUOOPETEHHbBIX 3HAHWM N YMEHU B MOBCELHEBHOWN >XU3HU ONA
OLEHKMN MNOCMEACTBMIA CBOEN OEATENbHOCTU MO OTHOLLEHUIO K OKpy>Karwollen cpefge,
COOCTBEHHOMY 3[00pOBbLIO, OO6OCHOBaHWe W cobnwgeHne Mep NPOoMUNaKTUKN
3aboneBaHunin.

B cucteme cpegHero obuiero obpasoBaHus «brnonorus», nsyvyaemas Ha 6a3oBom
YPOBHE, SABNSETCA 06s3aTefbHbiM  y4eOHbIM NPEAMETOM, BXOAALWMM B COCTaB
npenMeTHoM obnacTn «ECTecTBEHHO-Hay4YHbIE MPEAMETbI».

Ona nayveHns 6uonormm Ha 6a30BOM YpOBHE cpepHero obuiero o6pasoBaHus
otBoguTcs 68 yacos: B 10 knacce — 34 4aca (1 yac B Hegento), B 11 knacce — 34 yaca
(1 yac B Hepgento).



COLAEPXAHUE OBYYEHUSA
10 KNNACC

Tema 1. Buonorus Kak Hayka.

Buonorna kak Hayka. CBs3b 6MONOrNMN C OOLLECTBEHHBLIMU, TEXHUHYECKUMN W
APYruMn eCTECTBEHHbBIMWU HayKamu, hnnocoduen, aTMKon, 3CTETUKON 1 npasoM. Ponb
évonormm B (POPMUPOBAHUN COBPEMEHHON Hay4HOW KapTuHbl Mupa. Cuctema
610NornYecKnx Hayk.

MeTogbl MO3HaHMS >XMBOW MNpupoapl (HAbNOeHUe, 3KCMEPUMEHT, OnMcaHue,
n3mepeHmne, knaccnukaums, MOgennMpoBaHne, ctTatucTnieckaa o6paboTka AaHHbIX).

LHemMoHcTpaunu:

MopTpeTbl: Y. OapeuH, I Mergenb, H. K. Konbuos, K. YoTcoH n ®. Kpuk.

Tabnuupl n cxeMbl: «MeToapbl NO3HAHNS XXNBOW NPUPOLbI».

JlabopaTopHble 1 NpakTnydeckne padoTbl:

MpakTtnyeckasa pabota Ne 1. «icnonb3oBaHne pasnuyHbIX METOAOB MNPU U3y4eHUN
6ronornyeckKnx 06 bLEKTOB».

Tema 2. X)KuBble CUCTEMbI U UX OPraHn3auus.

XKusble cuctembl (BMOCUCTEMBI) Kak NpegMeT uadydyeHus ouonormn. OTnnyuve
XKMBbIX CUCTEM OT HEOPraHN4YeCKOWM NPUPOAbI.

Csoncrtea 6rnocuctem 1 ux pasHoobpasue. YpoBHU opraHmsauum 6uoCUCTeM:
MOJEKYNSAPHDbIA, K/ETOYHbIN, TKaHEBbI, OPraHW3MEHHbIN, MNONYNALNOHHO-BUOOBOM,
9KOCUCTEMHBIN (BLUOreoLeHOTUYECKIUIN), 6MOCHEPHbIN.

JeMoHcTpaumu:

Tabnuubl 1 cxembl: «OCHOBHbIE NPU3HAKKN XN3HW», «YPOBHWU OpraHn3aumnmn >XMsBom
npupoabI».

O6opypnoBaHue: mogenb monekynbl OHK.

Tema 3. XMn4ecKkui cocTtaB U CTPOEHNE KNETKM.

XUMNYECKNA COCTaB KNETKN. XUMUYECKNE INEMEHTbI: MaKpPO3NEMEHTHI,
MUKpoanemeHTbl. Boga n MmHepanbHble BelecTsa.

OyHKUMM  BOOblI W MUHEpanbHbiX BewecTB B Knetke. [logaep)xaHune
ocmMmoTn4eckoro 6anaHca.

Benkn. CoctaB u cTpoeHne 6enkoB. AMUHOKUCNOTbI — MOHOMEPbl 6enKoB.
HesameHnMble 1 3aMeHUMble aMWUHOKUCNOTbl. AMWHOKUCMOTHBIA COCTaB. YPOBHMU
CTPYKTYpPbl 6EMKOBON MONEKYNbI (MEpBMYHAs, BTOPUYHAsSA, TPETUYHAA U YeTBEPTUYHASA
CTPYKTYypa). XuMmn4yeckune ceoncTea 6enkoB. brnonormnyeckmne yHKLmm 6enKoB.

depmeHTbl — buonorndeckne Kartanudatopbl. CTpoeHne epMeHTa: aKTUBHbIN
LeHTp, cybcTpaTHaa cneumdunyHocTb. KodhepMeHTbl. ButamuHbl. OTnmnymsa dhepmMeHToB
OT HEOPraHMYeCKnxX KaTtanm3aTopos.

YrneBsogbl: MOHOcaxapugpl (rokosa, pubosa 1 aes3okcnpubosa), gucaxapuipl
(caxapo3a, nakto3a) W nonucaxapugpl (Kpaxman, [MUKOreH, Uennnosa).
buonorndeckune yHKUUM yrnesonos.



Jlvnuabt: Tpurmuyepuapl, doconunugpbl, cTepougpbl.
maopodunbHO-r°MapodobHble  cBoncTBa.  buonormyeckne  yHKUUMM  NMNWAOB.
CpaBHeHue yrneBofoB, 6enKoB 1 NUNUAOB Kak UCTOYHUKOB 3HEPrun.

HyknenHosble kucnotel: OHK n PHK. Hykneotngbl — MOHOMEpPbI HYKIIENHOBbIX
kucnot. CtpoerHne n yHkuun OHK. Ctpoenne n ¢dyHkumn PHK. Bugbl PHK. AT®:
CTpOEHNE N PYHKLMN.

LinTonornsa — Hayka o knetke. KrnetoyHass Teopus — npumep B3auMOAENCTBUA
noen n hakToB B HAY4YHOM MO3HAHUN. MeToabl U3YHEeHUS KNETKN.

Knetka kak uenoctHas »mas cuctema. O6Lme nNpusHakn KNeToK: 3aMKHyTas
Hapy>xHas mMembpaHa, monekynbl OHK Kak reHeTudeckuin annapart, cuctema cuHTesa
6enka.

Tunbl KNETOK: ayKapuoTnyeckas u npokapuotnyeckas. OCO6eHHOCTN CTPOEHMS
NPOKaPNOTUYECKOWN KNETKN. Kneto4Has CTeHKa 6aKTepUI. CtpoeHune
aykapmotTndeckon Knetkn. OCHOBHbIE OTNNYUS PACTUTENBHON, XUBOTHON N FPUBHOIA
KNETKN.

[TOBEPXHOCTHbIE CTPYKTYpPbl KNETOK — KNETOYHas CTEeHKa, [MUKOKaINMKC, WX
dyHKumn. lNnasmaTtndeckas membpaHa, e€ cBoncTBa U yHkumK. Liutonnasma n eé
opraHougbl. OpHomembpaHHble opraHougbl Knetku: 3lC, annapaTt [onboXuy,
nn3ocombl.  [lonyaBTOHOMHbIE  opraHoubl KNETKW:  MUTOXOHAPUW, nnacTuabl.
MpouncxoxpgeHne muTOXOoHApU ©  nnactug. Bugbl nnactug.  Hememb6padHbie
opraHougpl KNeTku: puboCoMbl, KNETOYHbIN LEHTP, LEHTPUONN, PECHUYKN, XKIYTUKW.
OyHKLUNN opraHonaoB KeTkn. BknioveHns.

Aopo — perynatopHbin UeHTp kneTkn. CTpoeHne sagpa: sgepHas 060504ka,
Kapuonnasma, XpoMaTuH, S4pbILLKO. XPOMOCOMbI.

TpaHCNopT BELLECTB B KIETKE.

LemoHcTpaunn:

MopTtpeTnl: A. JleBeHryk, P. Tyk, T. LLIBaHH, M. LLInengeH, P. Bupxos, [I>X. YOTCOH,
®. Kpuk, M. YunkuHc, P. ®paHknuH, K. M. bap.

Ouarpammbl: «PacnpeneneHne XMMUYECKUX 31IEMEHTOB B HEXWBOWN Npupope»,
«PacnpegeneHne XmMn4ecKnx aNeMeHTOB B XXUBOW NPUPOAE».

Tabnuupl n cxembl: «[lepnoguyeckas Tabnuua XUMUYECKUX SNEMEHTOB»,
«CTpoeHne Mosekynbl Bofbl», «buocnHtes 6enka», «CTpoeHue Monekynbl 6enka»,
«CTpoeHne depmeHTa», «HyknenHoBble Kucnotbl. [JHK», «CTtpoeHune monekynbl ATD»,
«CTpOEHNE 3yKapuoOTUYECKON KNETKU», «CTPOEHne >XMBOTHOW KNeTKU», «CTpoeHune
pPacTUTENbHON KNETKN», «CTPOEHME MNPOKAPMOTUYECKON KNETKU», «CTpoeHne sappa
KNeTKn», «Yrnesobl», «Jinnngbi».

O6opynoBaHne: CBETOBOW MWUKPOCKOM, obopygoBaHMe [[ns  npoBefeHus
HabMIOOeHUN,  WU3MEPEHNn, 3KCMEepPUMEHTOB, MUKponpenapatbl  pPacTUTENbHbIX,
XXMBOTHbIX 1 6aKTepunasnbHbIX KNETOK.

JlabopaTtopHble 1 NpakTn4eckne paboThbl:

JlabopatopHas pa6ota Ne 1. «/3yyeHne KaTanUTUYECKON aKTUBHOCTU
(hepMeHTOB (Ha NpuMepe amunasbl UK KaTanasbl)».



JlabopatopHas paboTta Ne 2. «/I3y4yeHne CTPOEHNSI KNETOK PaCTEHUN, XXUBOTHbIX
N 6aKTeEPUin NOL MUKPOCKOMOM Ha rOTOBbIX MUKponpenaparax 1 nx onncaHmne».

Tema 4. XKusHepeatenbHOCTb KNETKN.

O6meH BellecTB, WM MeTabonmam. AccumMunaumsa (MNacTUY4eCKUn OBMeH) u
anccummnaums  (dHepreTmdeckmun o6bmeH) — [OBe CTOPOHblI €AMHOro npoLecca
mMeTabonuama. Pofib 3aKOHOB COXpaHEeHWst BELECTB W 3HEPruM B MOHMMaHUN
MeTabonnama.

Tunbl obMeHa BeLLeCcTB: aBTOTPOMHbIN U retepoTpodHbin. Ponb depmMeHTOB B
obMeHe BELLECTB 1 NpeBpaLLEHNN SHEPTUM B KIETKE.

doTtocuHTe3. CeeToBas 1 TeMHoBas (asbl poTocuHTe3a. Peakuumn poTtocuHTe3a.
O dhekTnBHOCTL (oToCMHTE3a. 3HadeHne oTocMHTE3a ONS XU3HU Ha 3emne.
BnusaHue ycnosuin cpefpl Ha (POTOCUHTES 1N CNOCOOLI MOBbILLEHNSA €ro NPOLYKTUBHOCTYU
Y KYNbTYPHbIX PaCTEHNIA.

XeMocuHTe3. XemocuHTesnpylowme 6aktepun. 3HaYeHne XemocuHTe3a ans
XKN3HN Ha 3emne.

OHepreTnyecknin obmMeH B KneTke. PaclienneHvne BewecTB, BblAeneHWe W
aKKyMynMpoOBaHMWE 3Heprum B KNeTKe. JTarnbl 3HEPreTuyeckoro obmeHa. [Mukonus.
BpoxeHne un ero Bugbl. KucnopogHoe OKUCAEHWE, WAW KINETOYHOE [AbIXaHue.
OkucnutenbHoe pochopnnmpoBaHmne. IPPEKTUBHOCTbL SHEPreTUHECKOro O6MeHa.

Peakunn matpudHoro cuHtesa. [eHeTn4deckas nHgpopmaums n OHK. Peanusayus
reHETMYECKON WHpopMaunmnm B KeTke. [eHeTMyeckunm Kog W  ero CBOWCTBA.
TpaHckpunumsa — matpuyHbin cnHTed PHK. TpaHcnauust — 6uocnHTed 6enka. dTanbl
TpaHcnaumn. KognposaHue aMMHOKNUCHOT. Ponb pnéocom B GUOCNHTE3E 6esKa.

Hekneto4uHble opMbl XU3HN — BUPYCbl. cTopua oTKpbiTus Bupycos (O. W.
MBaHoBCKuUM). OCOBEHHOCTN CTPOEHUSA N XXUSHEHHOIO LKna BupycoB. bakTepuodarn.
bonesHn pacTeHunin, >XMBOTHbIX W YENOBeKa, Bbi3blBaeMble Bupycamu. Bupyc
nMmmyHogeduumTa vyenoseka (BNY) — Bosbygutens ClMOa. O6paTtHas TpaHCKpUnums,
peBepTasa 1 nHTerpasa. [Npogunaktmka pacnpocTpaHeHUs BUPYCHbIX 3a60neBaHni.

LemoHcTpaunn:

MopTtpeThi: H. K. Konbuos, . U. iBaHoBckun, K. A. Tumnpsnaes.

Tabnmubl ©  cxembl: «Tunbl  nuTaHus», «MeTtabonuam», «MuToxoHOpPUs»,
«QHEpPreTu4eckun obmeH», «Xnoponnact», «®doTocuHTesd», «CTpoeHne [OHK»,
«CTpoeHne un ¢yHKUMOHUpPOBaHNE reHa», «CuHTe3 6enka», «[eHeTudeckum Kopg»,
«Bupycbl», «baktepunodarn», «CTpoeHne wn Xu3HeHHbI uukn Bupyca Cll0a,

6akTepunodara», «Pennnkauna JHK».

O6opygoBaHue: Mogenn-annnukaumn <«ygsoeHne [OHK wn  TpaHcKkpunums»,
«brnocunHTes 6enka», «CTpoeHne KneTkn», Moaenb cTpykTypbl AHK.

Tema 5. PasMHOXEHME 1 nHANBNAYanbHOE pasBuTUe OpraHn3MoB.

KneTouHbIN UMK, NN XXN3HEHHbIN LMK KneTku. IHTepdasa n mmutos. lMNpoueccsl,
npotekawwme B WHTepdase. Penankaums — peakumsa matpuyHoro cuHtesa [OHK.
CTpoeHne XpomMocoM. XpOMOCOMHbIA Habop — KapuoTun. OunnongHbii 1 raniongHbIn



XPOMOCOMHbIE Habopbl. Xpomatugbl. LinTonormyeckne OCHOBbLI PaA3MHOXEHUS W
NHOVBUAYaNbHOro PasBUTUS OPraHN3MoB.

Henenne knetkm - muto3. Ctagum muto3a. [lpouecchl, npoucxogdlime Ha
pasHbIX CTagnsax MnTosa. buonornyecknin cmMmbicn MUTO3a.

Mporpammupyemas ruéesib KNeTkn — anonTos.

dopMbl PasMHOXEHUSA OpraHu3mMoB: Gecnonoe u nonosoe. Bugbl 6ecnonoro
Pa3MHOXEHWS:  OeneHne HagBoe, MOYKOBaHWME OAHO- U MHOIOKJIETOYHBbIX,
crnopoobpasoBaHne, BeretatMBHOE pa3MHOXXeHne. VICKYCCTBEHHOE KIoHMpOBaHME
OpPraHn3MoB, ero 3Ha4YeHne gnsa cenexkunin.

[NMonoBoe pasmMHoOXeHne, ero oTAN4YMA oT 6ecrnonoro.

Menos. Ctagum menosa. [lpouecchl, npoucxogsme Ha CcTagusax Menosa.
MoBeneHne xpomocoM B Menose. KpoccuHrosep. brnonorndecknin cmeicn n 3HayveHne
Menosa.

lameToreHe3 — npouecc o6pa3oBaHNSA MOMOBbIX KMETOK Y XXMBOTHbIX. [1onoBble
Xenesbl: CEMEHHUKU 1 andHMKKU. ObpasoBaHne U pasBUTUE MOMNOBLIX KMETOK — raMeT
(cnepmarosoung, AnuekneTka) — cnepmaTtoreHe3 n osoreHe3. OCO6EHHOCTU CTPOEHNS
ANLEKNETOK 1 cnepmaTo3ongos. OnnogoTtesopeHne. MNapTeHoreHes.

HouBugyansHoe passutue (oHTOrEeHes). OMOpunoHanbHoe  pasBuTtue
(embpuoreHes). 3ITanbl 3MOPUOHANBHONO pPa3BUTMS Y MO3BOHOYHbLIX >KUBOTHbIX:
ApobneHue, racTpynauusi, opraHoreHes. [locTambpuoHanbHoe passutue. Tunbl
NOCTAIMOPUOHANBHOIO PasBUTUS: MPAMOe, Henpsamoe (NMMYnHoYHoe). BnnaHue cpegpl
Ha pasBuUTME OPraHn3MoB, hakTopbl, CNOCO6HbIE BbI3biBaTb BPOXKAEHHbIE YpOoACTBa.

Poct u passutne pacteHun. OHTOreHe3 LUBETKOBOrO pPacTEHUsS: CTPOEHME
CEMEHU, CTaann Pas3BUTKS.

demoHcTpaunu:

Tabnupl u  cxembl: «@OpMbl  PaA3MHOXEHUSI  OpraHu3moB», «[lBonHOe
ONIOQOTBOPEHNE Y LIBETKOBbLIX pacTeHun», «BeretaTuBHOE Pa3MHOXXEHNE PaCTEeHUn»,
«[leneHne KneTkn 6aktepun», «CTpoeHne NonoBbIX KNETOK», «CTPOEHNe XpPOMOCOMbI»,
«KneTouHbIn umkn», «Pennukauna OHK», «Mutos», «Menos», «[1psimoe n Henpsmoe
passuTne», «lfameToreHes y wmnekonuTaloWMUX W YenoBeka», «OCHOBHble CTaguu
OHTOreHe3a».

O6opynoBaHue: MUKPOCKOM, MUKponpenaparhbl «Cnepmarozongpl
MIEKONUTaloLWero», «AnuekneTka MnekonuTarowero», «KapnokmHes B KJeTKax
KOpelwlKka Jfiyka», MarHuTHas mopgenb-annnaukaumsa «[eneHue knetku», mogens OHK,
MOAENb MeTagasHoN XPOMOCOMbI.

JlabopaTtopHble 1 NpakTnyeckne paboThbl:

JlabopatopHas paboTta Ne 3. «<HabnogeHne Mntosa B KneTkax KOH4YMKa KopeLlka
JlyKa Ha roToBbIX MUKporpenapaTax».

JlabopatopHasa pabota Ne 4. «/13ydeHne CTpOeHWs1 NOMOBbIX KNETOK Ha roTOBbIX
MUKponpenapaTax».

Tema 6. HacnegCTtBeHHOCTb M UBMEHYNBOCTL OPraHM3MoB.



MpegomeT 1 3agadqn reHetnkn. ictopusa pasButnsa reHeTnkun. Ponb uutonorun u
aM6pPMONOrMM B CTAHOBNEHUN FEHETUKN. BKnag poCCUNCKNX N 3apyBeXXHbIX YYEHbIX B
pasBuTME TreHeTUKN. MeToapl reHeTUKn (rMépuaonormYecKun, LUTOreHETUYECKUN,
MONEKYNAPHO-reHeTn4ecknin). OCHOBHbIE TEHETUYECKME MOHATUSA. [eHeTuyeckas
CUMBOJIMKA, UCNONb3yeMasi B CXeMax CKpeLLBaHUN.

3aKOHOMEPHOCTM HacnegoBaHWs MNPU3HaKOB, YCTaHoBMNEHHble [. MeHpgenem.
MoHornépuagHoe ckpelmBaHe. 3akKoH eanHoobpasns rmépunaos NePBOro NOKONEHNS.
MpaBnno goMUHMPOBaHUS. 3aKOH pacLuenieHnst Npu3HakoB. [MnoTesa YNCTOTbl FaMeT.
MonHoe n HenonHoe LOMMHNPOBAHKE.

OurmbpngHoe ckpelwmBaHne. 3aKoH HE3aBMCKMMOrO HacneqoBaHus MPU3HaKoB.
LinToreHeTndeckne  OCHOBblI  OUrMOPUOHOrO  CKpewmBaHuda.  AHanusupyroLlee
cKpewwmBaHue. Vicnonb3oBaHne aHanM3upyroLero ckKpewmBaHna nns onpeneneHns
reHoTuna ocoou.

CuenneHHoe HacnegoBaHue npuaHakoB. Pa6ota T. MopraHa no cuensieHHOMY
HacneqoBaHUIO reHoB. HapylleHne cuenneHns reHoB B peaynbTaTe KPOCCUHroBepa.

XpoMOCOMHas Teopust HacneacTBEHHOCTN. [eHeTU4YeCcKne KapThbl.

l[eHeTMKa nona. XpOMOCOMHOe ornpefeneHne nona. AyTOCOMbl M MOMOBble
XpoMocOMbl. [omMorameTHble U reTeporaMeTHble oOpraHu3ambl. HacneposaHue
NPW3HAKOB, CLIENNEHHbIX C MOJSIOM.

M3meHumBoCTb. Buapl M3MEHYMBOCTU: HeHacneacTBEeHHasi U HacneacTBEHHas.
Ponb cpeapl B HeHacnenCTBEHHOW N3MEHYMBOCTN. XapaktepucTtumka
MOANMUKALMOHHON W3MEHYMBOCTU. BapumauyuoHHbIn psg M BapuauuoHHas Kpusasi.
Hopma peakuumn npusHaka. Konn4ecTBeHHbIE N KAYECTBEHHbIE MPU3HAKU N UX HOpMa
peakumn. CBoncTea MOANMPUKaALNOHHON N3MEHUYNBOCTN.

HacneoctBeHHada, wnu  reHotunuyeckasi, W3MeH4YMBOCTb. KombuHaTtusHas
N3MeH4YMBOCTb. Meno3 1 NonoBo NPoLECC — OCHOBA KOMOVHATUBHOWN N3MEHYMBOCTMW.
MyTaumMoHHas M3MeHYMBOCTb. Knaccudukaums myTauun: reHHble, XPOMOCOMHbIE,
reHoMHble. Yactota ©“ nNpuyMHbl  MyTauuin. MyTareHHble dakTopbl.  3akKOH
FOMOSIOrNYECKNX PALOB B HAacNeacTBeHHoOM nameH4msoctn H. . BaBnnosa.

BHesigpepHas HacneacTBEHHOCTb N USBMEHYMBOCTD.

leHeTMka 4enoseka. Kapuotmn 4enoseka. OCHOBHble METOObl TEHETUKMN
YyenoBeKa: reHeanornv4ecknn, ONN3HELOBbIA, LUTOreHETUYECKNA, OUOXUMNYECKUN,
MONEeKyNsApHo-reHeTnyecknin. CoBpeMEHHOE OMnpeaeneHne reHoTuna: NosIHOreHoOMHoe
CEKBEHMPOBaHME, reHOTUNUPOBaHME, B TOM 4ucne ¢ nomouwbto [ P-aHanusa.
HacnepctBeHHble  3aboneBaHWst  4enoBeKa: reHHble  60ne3Hn, 60nesHn ¢
HaCneqCTBEHHOM NPenpacnofioXXEHHOCTBI0, XPOMOCOMHbIE 60ne3Hn. ComaTndeckue n
reHepaTuBHble MyTaumn. CTBoOMoOBblE KNeTKW. [MpuHUUNbLI 300pOBOro obpasa >XMU3HW,
ANarHOCTUKM, NpPoUNaKTUKN n ne4yeHns reHeTNYEeCKNX oonesHen.
MepOuKo-reHeTM4eCcKoe KOHCYNbTUpOBaHMe. 3HayeHne MeguuMHCKONW TFEeHETUKN B
NPEenoTBPALLEHUN U IEYEHNN FTEHETUYECKUX 3ab0NeBaHNIN YenoBeKa.

LdemoHcTpaunu:



Moptpetbl: . MeHpenb, T. Mopran, I ge ®pus, C. C. YHerBepukos, H. B.
Tumodees-Pecosckuin, H. . Basunos.

Tabnuubl n cxembl: «MoHOMrMBPUOHOE CKpeLuMBaHWE N ero uuToreHeTnyeckKas
OCHOBa», «3aKOH pacLLenieHnsa N ero LUMToreHeTu4eckasi OCHoBa», «3aKOH YUCTOTbI
ramet», «[dnrnbpuaHoe ckpewmBaHne», «LluTonorndyeckme OCHOBbI AUrMOPULHOIO
cKkpewmBaHusi», «Menos», «Bsaumopgenctsne annenbHbiXx reHoB», «[eHeTn4eckune
KapTbl PacTeHWUn, >XUBOTHbIX W 4YenoBeka», «[eHeTnka nona», «3aKOHOMEPHOCTU
HacneqoBaHus, CLUENIEHHOMO C MOMoM», «KapuoTurbl YenoBeka N XXUBOTHbIX», «Bugpl
N3MEHYNBOCTU», «MogundunkaynoHHas N3MEHYNBOCTb», «HacnepgoBaHue
pe3yc-akTopa», «[eHeTuka rpynn Kposu», «MyTaLnoHHAA N3MEHUYNBOCTb».

O6opypoBaHne:  mogenu-annavkaumm  «MoOHOrMOpugHoe  CKpelumBaHue»,
«HenonHoe  OOMWHMPOBAHMUE», «urnbpugHoe  ckpewmBaHue»,  «[lepekpécTt
XPOMOCOM», MUKPOCKOM 1 Mukpornpenapart «[posoduna» (Hopma, MytTauum opmbl
KPbINbEB U OKpaCcKW Tena), repbapuin «[oOpox NOCEeBHON».

JlabopaTtopHble 1 NpakTndeckne padoTbi:

JlabopatopHas pabota Ne 5. «/3yyeHne pe3ynstatoB MOHOMMOGPUAHONO W
ANrMOPUAHOrO CKpeLLMBaHus Yy Apo30dubl Ha FOTOBLIX MUKpoOMpenaparax».

JlabopatopHas pabota Ne 6. «M3yvyeHne MoOgUdUKALMOHHOW WN3MEHYMBOCTM,
NOCTPOEHNE BapnaunoHHOro psaa 1 BapuaLyioHHON KpUBOM».

JlabopaTtopHaa pa6ota Ne 7. «AHanu3 MyTaumi y Apo30duibl Ha rOTOBbIX
MUKponpenaparax».

MpakTnyeckasa pabota Ne 2. «CocTaBneHne n aHann3 PpoaoCNoBHbIX YenoBeka».

Tema 7. Cenekuns opraHn3moB. OCHOBbI GBUOTEXHONOM .

Cenekuns kak Hayka M npouecc. 3apoXOeHue cenekuun u JoMecTukauus.
YueHne H. V. BaBunoBa O LEHTpax MPOUCXOXOEHUS U MHOroobpasusi KynbTYpHbIX
pacTeHnin. LIeHTpbl NponcxoXaeHnsa goMallHNX XXMBOTHbIX. CopT, nopoaa, LWTaMMm.

CoBpemMeHHble MeToApl cenekuun. MaccoBbil U UHOUBUAYANbHbIA OTOOPbLI B
cefnekumm pacteHMin un  KuBOTHbIX. OueHka akcTepbepa. bnuskopopcTeeHHoe
cKpewmBaHne — MH6puguHr. Yucrtasa nuHusa. CKpewmBaHne Y1CTbIX NNHWMIA. feTeposnc,
nnn rmépugHas cuna. HepopcTtBeHHOe cKpelwvBaHue — aytopuaunHr. OTpanéHHas
rmépuansaums n e€ ycnexm. VICKyCCTBEHHbIN MyTareHe3 1 NoslydeHue nonvnaongos.
[oCTXeHna cenekunm pacTeHNn, XXMBOTHbLIX N MUKPOOPraHM3MOB.

BuoTtexHonorms kKak oOTpacnb Npou3BoOAcTBa. [eHHas wHXeHepus. 3Tanbl
Cco30aHnsa pekoMbuHaHTHon [HK 1 TpaHCcreHHbIX opraHn3moB. KnetovHas HXeHepusi.
Kneto4Hble KynbTypbl. MUKpOKNOHaNbHOE pa3MHOXEHME pacTeHuin. KnoHuposaHue
BbICOKOMPOOYKTUBHBIX  CENbCKOXO3ANCTBEHHbBIX OPraHnM3MoOB. JKOJSIOMMYECKNE 1
aTnyeckne npobnemol. MO — reHeTn4eckn MoanuLMpoBaHHbIE OPraHN3MbI.

LdemoHcTpauuu:

MopTtpeTsbl: H. . BaBunos, V. B. Mu4ypuH, I. [1. Kapneyenko, M. ®. IsaHOB.

Tabnuubl 1 cxembl: KapTta «LleHTpbl npoucxoxgeHns n  MHoOroobpasns
KYNbTYPHbIX pacTeHu», «[lopogbl AOMaLLUHUX >XMBOTHbIX», «CopTa KyAbTypPHbIX
pacTeHunin», «OTganéHHas rmbpuansauus», «PaboTbl akagemmka M. ®. lBaHoBa»,



«[Nonunnongns», «O6BbEKTDI OrOTEXHONOrNN», «KneTo4yHble KYyNbTypbl U
KNOHMpoOBaHue», «KoOHCTpynpoBaHMe N NEPEHOC reHOB, XPOMOCOM>.

O6opynoBaHue: Myns>xu naogoB U KOPHEMMIOAOB ANKUX (POPM M KYNbTYPHbIX
COpPTOB pacTeHuin, repbapuin «CenbCKOXO3ANCTBEHHbIE PACTEHMS».

JlabopaTtopHble 1 NpakTn4eckne paboThbl:

OkcKypcnsa «OCHOBHbIE METOAbLI U AOCTUXKEHUS CENEKLMN PACTEHUN N XKNBOTHbIX
(HA CenekUMOHHYK CTaHUMIO, MNJIEMEHHYD (hepmMmy, COPTOUCMbITATENbHbIA Y4aCcToK, B
TENMMYHOE X03ANCTBO, NTabopaToputo arpoyHNBEPCUTETA UK HAYHHOIO LIEHTPA)».

11 KNNACC

Tema 1. OBontoumMoHHasa Gruonorus.

Mpennocbinky BO3HUKHOBEHNSA 3BOMOLMOHHON TEOPUN. DBONOLMOHHAA TEOPUS U
eé mMecTo B 6uonornn. BnusiHne 3aBOMIOLMOHHOMW TEOpUM Ha pasBuTMe Guosorum n
APYTrNX HayK.

Ceupgetenoctea  asonounn.  lNaneoHTonorn4eckmne:  nocnenoBaTenbHOCTb
NosiBNEeHNs BUOOB B  MNaSIEOHTONONMYECKON NETONUCK, MepexogHble  (opMbl.
Buoreorpacduyeckune: cxogcTeo 1 pasnuyme ayH 1 paop MaTeprukos 1 OCTPOBOB.

OMOpPUONOrMyeckme: Ccxoacrtea W pasnnymsa  3MOPUMOHOB pasHbiX  BUOOB
MNO3BOHOYHbIX.  CpaBHUTENbHO-AaHATOMUYECKNE:  FOMOJSIOTMYHbIE,  aHASIOrMMYHbIE,
pPyAMEHTapHble OpraHbl, aTtaBm3mMbl. MonekynsapHO-6UOXUMUNYECKNE: CXOACTBO
MEXaHN3MOB HacCNeACTBEHHOCTM U  OCHOBHbIX METAbONMYECKMX MyTen Yy BCeX
OpPraHn3moB.

oBonoumoHHas Teopus Y. [OapeuHa. [lpegnocbuikym  BO3HUKHOBEHUSA
AapBuHU3Ma. [OBmxywime cunbl  aBonouMn BugosB no  [dapBuHy (M30bITOYHOE
Pa3MHOXEHNE MNpPU OrpaHNYEeHHOCTN pPECYPCOB, HeOoNnpeaenéHHas W3MEHYUBOCTD,
6opbba 3a CyLLEeCTBOBaHME, ECTECTBEHHbIN OTOOP).

CuHTeTnyeckasa Teopus aponouunm (CT3) n €€ 0OCHOBHbIE MONOXKEHNS.

Mukpoasontouus. MNonynauusa Kak eguHnLa Buaa 1 3BOMHOLNN.

OBmxywme cunbl (pakTopbl) 3BonouUM BUAOB B npupoge. MyTaumoOHHbIN
NpoLecc N KOMOMHaTMBHAA WU3MEH4YMBOCTb. [MonynaumoHHbIe BOSHbI N apend reHos.
N3onsauma n murpaums.

EcTecTBeHHbIN OTO6OP — Hanpasnswowmn ¢daktop asonouun. Popmbl
€CTeCTBEHHOIo oTbopa.

MpncnocobneHHOCTb  OpraHM3MoB Kak peaynestar  asofounn.  [Npumepsl
npucnoco61eHnin y opraHn3moB. ApoMopo3bl 1 nanoagantayui.

Bug un  BmgoobpasoBaHue. Kputepun  Buga.  OCHOBHble  hOpMbI
BMOoo6pasoBaHus: reorpadnuyeckoe, aKONOrm4ecKoe.

Makpoasontouusi.  dPopmbl  aBonouMKn:  puneTndeckasl,  guUBEpreHTHas,
KOHBEpreHTHas, napannensHas. HeobpaTuMocTb 3BOMOLNN.

lMpoucxoxpgeHne OT HecneuvanusanpoBaHHbIX Mpeakos. [lporpeccupytowlas
cneumanusaunsa. AganTueHasa paguaumsi.



[JeMoHcTpaumu:

MopTtpetbl: K. JluHHen, XK. B. Jlamapk, Y. OapsuH, B. O. Kosanesckuin, K. M.
Bap, 3. lekkenb, ®. Mionnep, A. H. Cesepuos.

Tabnuubl U cxembl: «Pa3BuTne opraHM4eckoro mupa Ha 3emse», «3apofbilun
NMO3BOHOYHbBIX >XUBOTHbIX», «ApXeonTepukc», «dopMbl 60pbObI 3a CyLLECTBOBaHUE,
«EcTecTBeHHbIN 0T6OpP», «MHOroobpasne copToB pacTeHun», «MHoroobpasne nopog
XKUBOTHbIX»,  «[lonynauuu», «MyTaumMoHHass  N3MEHYUBOCTb», «ApOMOPdO3bI»,
«Mlgnoapantauuun», «O6bwas  pgereHepauns», «[BKywme Cunbl  3BOMOLUN»,
«KapTa-cxema mapuupyTta nytewectsus Y. [JapsuHa», «bopbba 3a cylLlecTBOBaHME»,
«[1pncnocobneHHOCTb OpraHnN3mMoB», «[eorpaguyeckoe BNOoo6pasoBaHme»,
«9QKOonorn4yeckoe sngoobpasoBaHme».

O6opynoBaHune: KONNEKUMST HACEKOMbIX C PasfiMYHbIMK TUNaMKU OKPacKu, Habop
NJ0J0B M CeMsH, Konnekumsa «[prmepbl 3almUTHbIX NPUCHOCOBAEHUN Y XKNBOTHbIX>,
mopenb «OCHOBHble HanpasneHusi 3BonwuUnn», O6bEMHas mopgenb «CTpoeHne
FONOBHOIO MO3ra NO3BOHOYHbIX».

buoreorpacgudeckas kapta wMupa, Konanekums  «@OpMbl  COXPaHHOCTU
NCKOMAaeMbIX XXMBOTHbIX WU pacTeHui», MoAenb annamkauusa «[epekpEcT XpoMOCOoM»,
BNakHble npenaparbl «PasBntne HacekomMoro», «PassuTtme narywkum», Mukponpenapar
«[lpo3oduna» (Hopma, MyTauum hopMbl KPbIIbEB U OKPaCKW Tena).

JlabopaTtopHble N NpakTnyeckne paboThbl:

JlabopatopHas pabota Ne 1. «CpaBHeHue BMOOB MO MOPEONOrMYECKOMY
KpUTEPUIO».

JlabopaTopHasa pa6ota Ne 2. «OnucaHne npucrnocobneHHOCTN OpraHu3ma un eé
OTHOCUTENBHOIrO Xapakrepar.

Tema 2. Bo3HMKHOBEHME 1 pasBUTUE XXU3HN Ha 3emne.

[JoHay4yHble npeacTaBfeHMss O  3apOXKAEHWUM >KU3HWU. Hay4yHble runoTesbl
BO3HUKHOBEHUSA XKM3HN Ha 3emne: abnoreHes 1 naHcnepmmnsa. Xmmmyeckasi 3BOMIOLMS.
ABUNOreHHbIN CUHTE3 OpraHnyecKmnx BELLECTB n3 HeopraHN4eCcKunx.
OKCNepUMEHTaNIbHOE MOATBEPXXAEHMNE XUMUYECKON 3Bonouun. HavanbHble 3Tanbl
ouonorndeckon asonoumn. unotesa PHK-mupa. ®opmupoBaHne memMOpaHHbIX
CTPYKTYP W BO3HUKHOBEHME TMPOTOKNETKN. [lepBble KNETKM U UX SBOMAOLUS.
dopMMpoBaHME OCHOBHbBIX FPYMM XUBbIX OPraHN3MOB.

PasButne xunsHm Ha 3emne no spam u nepuogam. Kartapxein. Apxenckas u
npotepo3onckas 9pbl. [laneosonckas 23pa ©n €€ nepuogbl: KEeMOPUNCKUN,
OPOOBUKCKWIA, CUNYPUACKUIA, LEBOHCKNN, KAMEHHOYONbHbIW, MEPMCKUNA.

Meso3oinckasa apa 1 eé nepuogpl: TPUACOBbIA, OPCKUIA, MENOBOM.

KanHo3soinckaas 3pa ”n €€ nepuodbl:  NaneoreHoBbll, HEOreHoBbIN,
aHTPOMNOreHoBbIN.

XapakTepucTnka knmmara u reofnormyeckux npoueccoB. OCHOBHble 3Tanbl
3BOMIOLMN PACTUTENBHOIO U XXMBOTHOIO Mmpa. ApoMopd03bl Y PaCTEHUIN U XKNBOTHbIX.
lMosiBneHne, pacuseT 1 BbIMUPaHWE rPynn XXUBbIX OPraHU3MoB.



Cnctema oOpraHM4eckoro Mumpa Kak oTpakeHue asoaounn. OCHOBHble
cuctemaTtmyeckune rpynnbl OpraHn3mMoB.

IBONIOUMS YenioBeka. AHTPOMONOrns Kak Hayka. PasBuTue npepcrasneHuii o
npoucxoXxaeHnn Yyenoseka. Metoabl n3yyeHns aHTponoreHesa. CxoacTea 1 pasnmyuns
4yenoBeKa U XXNUBOTHbIX. CucTeMaTU4eCKoe NONOXKEHNe YenoBeka.

OBvXyuwme cunbl (akTopbl) aHTponoreHe3a. HacnegctBeHHaa U3MEHYMBOCTL U
€CTECTBEHHbIN OTOOpP. OO6LLECTBEHHbLIN 06pa3 >XW3HW, U3rOTOBMEHWE opyauin Tpyaa,
MbILLNIEHNE, peYb.

OcHOBHble CTagun 1N BETBM 3BOMOLMM YenoBeKa: aBcTpanionutekn, Yenosek
yMenbiin, YenoBek npsmoxogdawmin, Yenosek HeaHAepTanbCKui, YenoBek pasyMHbIiA.
Haxogkn nckonaembix OCTaTKOB, BPEMS CyLLECTBOBaHUA, 06nacTb pacnpoCTpaHeHNs,
O6BbEM ronoBHOrO Mo3ra, o6pas XXnsHu, opyaus.

Yenoseyeckne pacbl. OCHOBHble 6OnbLUME pPacbl: €BPONEOMaHas (eBpasumnckas),
Herpo-aBcTpanongHasa (dKBaTopuanbHasl), MOHrofiongHas (asvaTcko-amepukaHcKas).
YepTbl NpUCNOCOGNEHHOCTU NpeacTaBuUTENENn 4YeoBEeYECKMX pac K  YCNOBUSM
cywecTBoBaHuA. EQUHCTBO YenoBeyeckux pac. Kputunka pacusma.

JeMoHcTpaumu:

MopTpeTbl: ®. Pean, J1. NacTep, A. . OnapuH, C. Munnep, I. KOpu, Y. JapsuH.

Tabnuubl N cxembl: «Bo3HukHOBeHne ConHeYHoW cucTtembl», «PasButne
OpraHn4eckoro Mupa», «PactutenbHas KneTka», «KnBoTtHas KneTka»,
«[lpokapunotndeckaa knetka», «CoBpeMeHHass CuUcTeMa OpPraHN4eckoro mMupa»,
«CpaBHeEHMEe aHaTOMWYECKMX YepT CTPOEHUs1 YenoBeka W 4YenoBekoObpasHbIX
06e3bsiH», «OCHOBHble MeCTa NaNeOoHTONOMMHYECKUX HAXO0O0K NPegKkoB COBPEMEHHOIO
YyenoBeKa», «[peBHenwune nogn», «peBHne nogu», «[lepBble COBPEMEHHbIE MOAN»,
«Henoseyeckune pachbl».

O6opynoBaHne: Mynsxmn «poncxoxxageHne yenoseka» (60CTbl aBCTpanonuTeKka,
nMTEKaHTpona, HeaHaepTanbLa, KPOMaHbOHLA), CNENKN U N306PaXKEHN KaMEHHbIX
opyaumn nepBo6bLITHOrO yenoseka (kamMHM-4onnepsl, pybuna, cKpebna),
reoxpoHosiormyeckass Tabnuua, Konnekums «DopMbl  COXPAHHOCTW UCKOMaemblX
XXMBOTHbIX N PaCTEHUI».

JlabopaTtopHble 1 NpakTndeckne padoTbl:

MpakTnyeckas pabota Ne 1. «/3yyeHme UCKOMAEMbIX OCTATKOB pPaCTEHUN W
XKNBOTHbIX B KOMNIEKLMSX>.

IKCKypcusa «DBOMOUMS OpraHn4yeckoro Mupa Ha 3emne» (B
€CTECTBEHHO-HayYHbIN UNN KpaeBEAYECKNIA MYy3€EN).

Tema 3. OpraHnambl 1 OKpy>KaroLas cpega.

Okonorns Kak Hayka. 3agadm u pasgenbl akonorun. Metogbl 9KONorn4eckux
nccnepoBaHun. SKONOrM4eCcKoe MMPOBO33PEHNE COBPEMEHHOIO YeNoBeKa.

Cpegbl ob6UTaHWs OPraHU3MOB: BOAHAasi, HA3eMHO-BO3AyLUHAasi, MNOYBEHHAs,
BHYTPUOpraHn3MeHHasl.



Okonornyeckne  daktopbl. Knaccudumkaums — 3Konorm4eckmx — (pakTopos:
abnoTunyeckne, GUOTUYECKNE N aHTPONOreHHble. [JenCTBMe 3KONOrm4ecknx akTopos
Ha opraHn3Mbl.

AbunoTtuyeckne akTopbl: CBET, TemnepaTtypa, BnaxHocTb. doTonepnogmsm.
MpncnocobneHns opraHM3MoOB K OENCTBUIO abnoTudecknx aktopos. brnonornyeckne
PUTMbI.

BuoTtnyeckne daktopbl. Buabl 6MOTUHECKUX B3aUMOAENCTBUN: KOHKYPEHLMS,
XULWHMYECTBO, CcUMOMO3 1 ero ¢opmbl. [lapasutusMm, Koonepauusi, MyTyannsm,
KOMMeHCcanm3aMm (KBapTUPaHCTBO, HaxNebHM4ecTBO). AMeHcannaMm, HeWTpanmu3Mm.
3HayeHne OMOTUYECKNX B3aMMOAENCTBMA [ONA  CYLLECTBOBaHMS OpPraHnu3MoB B
NPMPOOHbIX COObLLEeCTBaXx.

DKOnornyeckmne xapaktepnctnkm nonynsaumm. OCHOBHbIE NoKasaTeny Nonynauun:
YNCNEHHOCTb, NMNOTHOCTb, POXXO4AEMOCTb, CMEPTHOCTb, MPUPOCT, MUrpauus. JuHammka
YUCNEHHOCTN NONYNALUK N €€ perynsums.

LdemoHcTpaunu:

MopTtpeTbl: A. T'ym6onbar, K. ®. Pynee, 3. lekkensb.

Tabnuubl N cxembl: kapta «[lpupogHble 30HbI 3emnun», «Cpegbl 06UTaHUS
opraHusmoB»,  «doTtonepuognam»,  «llonynayuun»,  «3aKOHOMEPHOCTU  pocTa
YUCNEHHOCTN NONYNALUUN NHPY30PUN-TyhenNbkn», «luiesble Lenmn».

JlabopaTtopHble N NpakTnyeckne paboThbl:

JlabopatopHas pab6ota Ne 3. «Mopdonormyeckne OCOOEHHOCTM pacTEHUA U3
pa3HbIX MECT OBUTaHNSA».

JlabopatopHas pabota Ne 4. «BnusiHne cBeTa Ha pPOCT M pas3BUTNE YEPEHKOB
Koneyca».

MpakTnyeckas pabota Ne 2. «[MogcHE€T MNAOTHOCTU MNOMYNAUMIA Pa3HbIX BUOOB

pacTeHNn».
Tema 4. CoobLiecTBa 1 9KONMOrM4YeCKNe CUCTEMbI.
CoobuecTtBo opraHnamMoB — 6uoueHo3. CTpyKTypbl 6uoLEHO3a: BuOoBas,

NPOCTPaHCTBEHHasd, Tpoduyeckas (nuwesas). Buabl-gommnHaHTbl. CBs3M B 61OLLEHO3e.

oKonornyeckme cuctembl (3Kocuctembl). [loHATMe 06 3kocucteme U
ouoreoueHo3e.  DyHKUMOHANbHbIE  KOMMOHEHTbl ~ 3KOCUCTEMbI:  MPOJYLIEHTbI,
KOHCYMEHTbI, peayueHTbl. KpyroBopoT BeELLECTB W MOTOK 3HEPruM B IKOCUCTEME.
Tpodunyeckne (NuLeBbIE) YPOBHU 3KocucTeMbl. uwesble uenn n cetn. OCHOBHblE
nokasatenM 9KOCUCTEMbI: 6uomacca, npoaykuus. JKonorumdeckne nupamMuabi:
NPOAYKUNKN,  YUCNEHHOCTW, O6uomaccbl. CBoWCTBA 3SKOCUCTEM: YCTOMYUBOCTD,
camoperynsaums, passutue. Cykueccus.

MpupogHble 9KOCUCTEMbI. IKOCUCTEMbI O3EP N PEK. DKOCUCTEMA XBOMHOIO WK
LLUMPOKONNCTBEHHOO Neca.

AHTPOMOreHHble 3KOCUCTEMbI. ArposkocucTemMbl. Yp603aKkocucTeMbI.
Buonormnyeckoe n xo3sMCTBEHHOE 3HAYEHNE arpO3KOCUCTEM U YPOOIKOCUCTEM.

BuopasHoob6pasne Kak akTtop YycTom4mBoCTM 3Kocuctem. CoxpaHeHune
61onorn4eckoro pasHoobpasauns Ha 3emre.



Yuenne B. W. BepHapgckoro o 6uoccepe. paHuubl, coCTaB U CTPyKTypa
o6vnoccepbl. XKuBoe BewectBO U ero dyHKuun. OcobeHHoCTM 6unochepbl Kak
rno6anbHon akocncTembl. [JuHamnyeckoe paBHoBecKe 1 obpaTHas CBA3b B bBuocdepe.

KpyroBopoTbl BeELLECTB N OMOreoXMMMYECKNe LMKIbl dNeMeHTOB (yrnepoga,
asoTa). 3oHanbHOCTb 6uocepbl. OCHOBHbIE GUOMbI CYLLIW.

YenoseyvecTBOo B 6uoctepe 3emnn. AHTPOMOreHHble U3MEHEHUs1 B Buocaepe.
[mo6anbHble aKonornyeckmne NpodnemMol.

CocywecTtBoBaHMe npupogbl 1 4YenosedectBa. CoxpaHeHne GuopasHoobpasuns
KaKk OCHoBa ycTomumBocTu 6uoctepbl. OcHOBa paumoHanNbHOroO  ynpasneHus
NPUPOAHLIMK pecypcamMn N KX ucnofib3oBaHue. [JocTumxeHns 6uonorum u oxpaHa
npupoAabl.

LdemoHcTpaunu:

MopTtpetbl: A. . TeHcnu, B. H. Cykaués, B. V. BepHagckui.

Tabnuubl n cxembl: «[luwesBble uenun», «buoueHO3: cocTaB N CTPYKTypa»,
«[lpupogHble  coobuwecTBa», «Llenn nutaHus», «3konorndeckas nvpamMmuga»,
«buocdepa n 4enoeek», «3IKOCUCTEMA LUNPOKOUCTBEHHOIO fnecar», «JKOoCcucTema
XBOWHOro neca», «bnoueHo3 Bogoéma», «ArpoueHos», «[1pumMepHble aHTPOMOreHHble
BO3OENCTBMS Ha npupopny», «BaXHenwme WUCTOYHUKN 3arpAs3HeHus Bo3gyxa U
FPYHTOBbLIX BOL», «[lodBa — BaxHelwasa cocTaenswowas o6uocdepbl», «DakTopbl
aerpagaunmn noys», «MapHMKoBbIN ahdeKT», «PakTopbl PaANOAKTUBHOMO 3arpA3HEHNS
6vnoccepbl», «Obwaa CcTpykTypa 6uoctepbl», «PacnpocTpaHeHue >XU3Hu B
o6noccepe», «O30HOBLIN 3KpaH Buocdepbl», «KpyroBopoT yrnepoga B 6uocdepe»,
«KpyroBopoT a3oTa B Npupoge».

O6opynoBaHue: Mogenb-annavkaunsa «TunnyHble  OGuMouUeHOo3bl», repbapun
«PactutenbHble coobuwecTtBa», Komnekumn «buoueHos», «Bpegutenun BadKHeMLWmnXx
CENbCKOXO3ANCTBEHHbIX KYNbTYp», repbapuv N KOMNEKUUN PacTEHUN U >XUBOTHbIX,
npuvHagnexawime K pasHbiM 3KOSIOrMYeCcKUM rpynnam ogHoro Bupa, KpacHast kHura
Poccuinckon depepaunn, n3obparkeHns OXpaHseMbIX BULOB PacTEHUN N XXUBOTHbIX.



NMIAHUPYEMBIE PE3YJIbTATbl OCBOEHUSA NMPOIrPAMMbI MO BNOJIONNN HA
BA30OBOM YPOBHE CPEAHEIO OBLLEINO OBPASOBAHUA

CornacHo ®I'OC COO, yctaHaBnmBatoTCca TpeboBaHWsS K pe3ynsrtataM OCBOEHUS
obyyalowumMmcs  nporpaMMm  cpegHero  obuwiero  obpas3oBaHus:  JIMHHOCTHbIM,
MeTanpeaMeTHbIM 1 MPEaMETHbIM.

JINMHOCTHDIE PE3YJIbTATbDI

B CTpyKType JMYHOCTHbIX pPe3ynbTaToB OCBOEHWs npegmeta  «buonorus»
BblOeNeHbl Criedylolne COoCTaBnslowWme: OCO3HaHue OO6y4aloWmMMNCS POCCUNCKON
rPaXX4aHCKON NUOEHTUYHOCTU — FOTOBHOCTM K CaMOpas3BUTUIO, CAMOCTOSTENIbHOCTU U
CaMOoOMNpeneneHunto, HanM4me MoTMBauum K obydeHuto 6uonornn, LeneHanpasneHHoe
pasBUTNE BHYTPEHHUX YOEXOEHUA NIMYHOCTU Ha OCHOBE KIIOYEBbIX LEHHOCTEN W”
NCTOPUYECKMX Tpaguuuin  pasBuTMS  OUONOMMYECKOro 3HaHWs, T[OTOBHOCTb U
CNOCOOHOCTb  OOyYalLMXCA  PYKOBOACTBOBATbCA B CBOEW  AEATENbHOCTU
LEHHOCTHO-CMbICNIOBbIMWA  YCTAaHOBKaMu, MNPUCYLUMKM  CUCTEME  BMONOrNYEeCcKoro
06pas3oBaHsi, HaM4Yne 3KONOrMHYEeCKOro NpPaBoCO3HaHNS, CNOCOOGHOCTM CTaBUTb Lienu
N CTPOUTb XXN3HEHHbIE MNJ1aHbI.

JInyHOCTHbIE pesynbTaTbl OCBOEHWS npegMeTta «buonoruns» pocturaloTcs B
eQUHCTBE Yy4ebHOW ©N  BOCOUTATENbHON  OEATEeNIbHOCTU B COOTBETCTBMM  C
TPaAVNLNOHHBIMM POCCUNCKUMMU COLMOKYBTYPHbBIMMU, NCTOPUYECKNMM n
[YXOBHO-HPABCTBEHHbIMM  LIEHHOCTAMU, MPUHATbBIMU B OOLLECTBE MpasuiamMn 1
HOpMamMu NoBefeHNst U CNOCOBCTBYHIOT NpoLeccaMm CaMOnO3HaHNs, CaMOBOCMNUTAHNS U
camMopasBUTUSA, Pa3BUTUA BHYTPEHHEN MO3MLMN NNYHOCTU, NAaTPUOTU3Ma, YBAXKEHNS K
3aKOHY U NpPaBOMOPSOKY, 4YenoBeKy TpyAa W CTapLllemMy MOKOSIEHNO, B3aUMHOMO
YBaXKEHUS, OEpPEeXHOro OTHOLWEHUS K KyNbTYPHOMY Hacneguio u Tpaguumsm
MHOroHaunoHaneHoro Hapoga Poccuickon ®epepauun, NpUpoae U OKpyKaroLlein
cpege.

JIn4HOCTHbIE pe3ynbTaThl OCBOEHUSA y4ebHOro npegMmeta «buonorns» [OMKHbI
OoTpaXaTb [OTOBHOCTb W  CMOCOBGHOCTb  OOy4aloLMXCs  PYKOBOLCTBOBATLCSA
CchOPMUPOBAHHON  BHYTPEHHEN MNO3UUMEN  JINYHOCTWU, CUCTEMOWN  LIEHHOCTHbIX
OpVEHTAUN, NO3UTUBHBIX BHYTPEHHUX YOEXOEHWNIA, COOTBETCTBYOLLMX TPAANLMOHHBIM
LEHHOCTSAM pPOCCUICKOrO OO6LLECTBa, paclUMpeHne >XU3HEHHOrO OnbiTa M OnbiTa
OEATENIbHOCTM B MpOLEecce peann3auny OCHOBHbIX Hanpa.fieHUn BOCMUTATENBHOM
AEeATENbHOCTU, B TOM YMCE B HYacTu:

1) rpa>xgaHcKoro BOCNUTaHUS:

ChOPMMNPOBAHHOCTb FPaXKAaHCKOM Mo3uuMm OOy4atoLerocs Kak akTUBHOMo W
OTBETCTBEHHOIO YJIeHa POCCUINCKOro O6LLECTBA;

OCO3HaHMe CBOUX KOHCTUTYLMOHHbIX NpaB U 0653aHHOCTEN, YBaXKEHE 3aKoHa U
NpaBonopsaKa;



FOTOBHOCTb K COBMECTHOW TBOPYECKOW OEATENbHOCTW MpU CO3LaHUN yYeOHbIX
NPOEKTOB, PELLUEHNN Y4eOHbIX 1N NO3HABaTeNbHbIX 3a4ay, BbIMOMHEHNN BMONOrNYECKIMX
9KCMNEPVMEHTOB;

CNOCOBHOCTb OMpPenensATb COOCTBEHHYIO MO3MLMIO MO OTHOLUEHUIO K SIBAIEHUSM
COBPEMEHHOWN XN3HN N OOBbACHATL €€;

YMEHME Yy4uTbIBaTb B CBOWUX [OENCTBUSAX HEOOXOOUMOCTb KOHCTPYKTUBHOIO
B3aMMOLENCTBUSA NoAeN C pasHbIMA YOEXOEHUAMMW, KYNbTYPHbIMA LIEHHOCTAMU 1
coumnasnbHbIM MONOXEHNEM;

FOTOBHOCTb K COTPYAHMYECTBY B MPOLECCE COBMECTHOIO BbIMOMHEHNS YY4EOHbIX,
NO3HaBaTesIbHbIX M UCCe[oBaTeNbCKNX 3a4ad, YBaXKUTENbHOIO OTHOLLEHNST K MHEHMIO
OMMOHEHTOB NP 06CY>XAEHNN CNOPHbLIX BOMPOCOB 61OIOrMYECKOro COaEPXKaHUS;

FOTOBHOCTb K N'YMaHUTapPHOW 1 BONIOHTEPCKON LEATENbHOCTM;

2) NaTPMOTNYECKOrO BOCMMNTAHMS:

C(hOpMMPOBAHHOCTb POCCUNCKON FPadKOAHCKON WMAEHTUYHOCTW, NaTtpuoTu3ma,
yBa)KEHUS1 K CBOEMY Hapofay, YyBCTBa OTBETCTBEHHOCTU nepepn, PoanHon, ropgocTtu 3a
cBoM Kpan, cBot PoauHy, CBOM £A3blK W KynbTypy, NPOLUIOE W HacTosiuee
MHOroHaumoHanbHoOro Hapoga Poccun;

LEeHHOCTHOE OTHOLUEHNE K MNPUPOAHOMY Hacneguio 1 namMsaTHUKaM Npupoabl,
[OCTUXeHMAM Poccun B Hayke, UICKYCCTBe, CNOpPTe, TEXHONOINSX, TPYAE;

CNOCOBHOCTb OLEHMBaTb BKS1a[ POCCUNCKMX YHEHBIX B CTAHOBMEHNE U pa3BUTUE
6monornn, NOHNMaHNSA 3HAYeHUs GMONOrnMN B MO3HAHUN 3aKOHOB NPUPOAbI, B XXU3HM
4yesnioBeka U COBPEMEHHOIO O6LLLECTBa;

noenHas yb6exOEHHOCTb, FOTOBHOCTb K CnyxeHutio u 3awmte OTeyecTBa,
OTBETCTBEHHOCTb 3a ero cyapby;

3) ByXOBHO-HPABCTBEHHOIO BOCMMUTAHMSA:

OCO3HaHne QyXOBHbIX LLEHHOCTEN POCCUICKOro HapoAaa;

chopMMpPOBaHHOCTb HPABCTBEHHOIO CO3HAaHWUS, 3TMHECKOrO NOBEOEHNS;

CNOCOBHOCTb OUEHMBATb CUTyauuMldo U MNPUHMMaTb OCO3HaHHblE pPELUEeHUS,
OPVIEHTUNPYACH Ha MOPanbHO-HPaBCTBEHHbIE HOPMbI U LLEHHOCTH;

OCO3HaH1e NM4YHOro BKNaga B NOCTPOEHME YCTONYMBOro 6yayLLero;

OTBETCTBEHHOE OTHOLLUEHME K CBOVMM POQMTENsM, CO34aHM0 CEMbM Ha OCHOBE
OCO3HAHHOIro MPUHATUA LEHHOCTEN CEMENHON XXN3HWU B COOTBETCTBMM C Tpagnuusimm
HaponosB Poccuu;

4) 9CTETNYECKOro BOCMUTAHUSA:

9CTETMYECKOE OTHOLUEHNE K MUpPY, BKJOYAA ICTETUKY ObITa, Hay4YHOro U
TEXHMYECKOrO TBOPYECTBA, CNOPTa, TPYAa, OOLLECTBEHHbIX OTHOLLEHWI;

NOHUMaHNE 3MOLNOHANIBHOrO BO3LENCTBMSA XKMBOW NPUPOabl U €€ LEHHOCTN;

FOTOBHOCTb K CaMOBbIPa)XXEHMIO B pPasHblX BMOAX WCKYCCTBA, CTPEMSIEHUE
NPOSABNSATL Ka4eCcTBa TBOPHYECKOW JINYHOCTU;

5) c¢wusnyeckoro BocnuTaHusi, (OPMMPOBaHMSA  KyNbTypbl  340POBbS U
3MOLMOHANBLHOro 651aronosy4ms:



NOHMMaHue 1 peanu3auus 300poBOro 1 6e3onacHoro obpasa »nsHu (3gopoBoe
nuTaHne, COGMIOAEHNE TMIMEHNYECKNX MPaBu U HOPM, COaNaHCMPOBAaHHbLIN PEXNM
3aHATUA 1 OTAbIXa, perynapHas  ¢Gu3nyeckas  akTUBHOCTb), 6GepexHoro,
OTBETCTBEHHOIO M KOMMETEHTHONO OTHOLIEHUST K COOCTBEHHOMY (PU3NYECKOMY W
NCUXNYECKOMY 300POBbLIO;

NOHUMaHNEe LEeHHOCTW Npasuf NHANBUAYANbHOINO U KOMNEKTUBHOrO 6€30nacHoro
NOBEAEHNSA B CUTYaLMNAX, YIPOXKAOLLNX 3A00POBbI0 N XXU3HW NIIOLEN;

OCO3HaHMe NOCNeACTBUA W HEMPUATUS BPEOHbIX NpuBbIYEK (ynoTpebneHuns
anKoronsi, HAPKOTNKOB, KyPEeHUS);

6) TPYAOBOro BOCNUTaHUSA:

FOTOBHOCTb K TpyAy, OCO3HaHWe LIeHHOCTN MacTepcTBa, Tpyaontobve;

FOTOBHOCTb K aKTUBHOW [OEATEeNIbHOCTU TEXHOMOMMYECKON U coumanbHOM
HanpaenNeHHOCTW, CMOCOOHOCTb WHULMMPOBATb, MNaHNPOBATb U CaMOCTOSATENIbHO
BbINMOSHATb TaKY0 AEATENbHOCTb;

NHTEPEC K pas3nuyHbiM cdepam npodeccnoHanbHON [eATeNbHOCTH, YMEHne
CcoBepLUaTb OCO3HaHHbIN BbIGOP ByayLLen Npodeccun n peanm3oBbiBaTb COOCTBEHHbIE
>KN3HEHHbIE NnaHbl;

FOTOBHOCTb W CMOCOOHOCTb K 00pasoBaHUiO U caMoobpa3oBaHUIO Ha
NPOTSXXEHNN BCEN XXUSHW;

7) 9KOOrM4eCKoro BOCNUTaHNS:

9KOSIOrNYECKN LienecoobpasHoe OTHOLLEHME K MPUPOAE KaK NCTOYHUKY XXU3HN Ha
3emrne, OCHOBe €€ CyLLLeCTBOBaHWS;

MOBbILLEHNE  YPOBHA  OKOSIOMMYECKOW  KynbTypbl:  NPUOBGPETEHNE  OnbiTa
NJaHMPOBaHMSA MOCTYMNKOB U OLEHKN MX BO3MOXXHbIX MOCNEACTBUN ANS OKPY>XatoLLen
cpenpl;

OCO3HaHue rnobasibHOro Xapakrtepa 9KONMorm4ecknx npobnem u nytem ux
peLLeHuns;

CNOCOBHOCTb UCMONbL30BaTb NPUOBPETAEMbIE NPU N3YHEHUN BUONOrNN 3HAHNS 1
YMEHNSA Npu peLeHnn NpobnemM, CBA3aHHbIX C paunoHasibHbIM NMPUPOLONob30BaHNEM
(cobniopeHne npaeun noBedeHWs B MNPUPOAE, HamnpasfieHHbIX Ha COXPaHeHue
PaBHOBECUSA B 9KOCMCTEMAX, OXpaHy BUAOB, 9KOCUCTEM, Buocdepsbl);

aKTUBHOE HEMpUATUE LENCTBUN, NPUHOCSALLMX Bpen OKpy XatoLlen NpupoLHOWn
cpefe, yYMeHue NpOrHo3upoBatTb He6NaronpuSATHbIE 3KOMOrMyYeckue mnocneacTaus
npeanpuHUMaemMbIX AENCTBUA N NPeaoTBpaLLaTh 1Xx;

HanMyne pasBUTOrO SKOJSIOMMYECKOrO MbILAEHUS, 3KONMOMMYECKOW KYNbTYpbl,
onbiTa OEeATENbHOCTM 3KOMOrMYEeCKOW HanpasfieHHOCTU, YMEHUS PYKOBOLCTBOBATLCA
MMW B MO3HaBaTeNbHOW, KOMMYHUKaTUBHOW M CouManbHOW MNPakTUKe, MOTOBHOCTU K
y4acTuio B NPaKTUYECKON OeATENIbHOCTN 3KONOMrMYEeCKOW HanpasieHHOCTY;

8) LEHHOCTN Hay4YHOro NO3HAHNS:

ChOPMUPOBAHHOCTL  MUPOBO33PEHUS,, COOTBETCTBYIOLLENO  COBPEMEHHOMY
YPOBHIO PasBUTUA HayKum U OOLLECTBEHHOW MNPaKTUKW, OCHOBaHHOro Ha pAuanore
KYNbTYp, CMOCOBCTBYIOLLLEr0 OCO3HAHNIO CBOEro MecTa B NOSINKYSIETYPHOM MUPE;



COBEpPLLUEHCTBOBAHNE $A3bIKOBOW W 4YATATENbCKOW KYyNbTYpbl Kak CpeacTsa
B3auMOAENCTBNSA MexXAy JitoabMU 1 NO3HaHUS MUPa;

noHnMaHne cneunduku 6uonormm Kak Haykn, OCO3HaHUA €€ ponu B
dopmMupoBaHUN  paunoHanNbHOrO  Hay4HOro  MbILWMIEHUS, CO34aHUN  LEeSfIoCTHOro
npencrtaBneHnsi 06 OKpyXKawllemM Mupe Kak O edVHCTBE Mpupodbl, 4YenoBeka W
obuwecTtBa, B MNO3HaHUM MPUPOOHLIX 3aKOHOMEPHOCTEN W pelleHun npobnem
COXPaHeHNs NPUPOAHOIO PaBHOBECKS;

yOEeXXAEHHOCTb B 3HAYMMOCTU OuonorMM gnd COBPEMEHHON LUMBUIM3aUnN:
obecrneyeHnss HOBOrO YPOBHSA pas3BUTMS MeOUUMHbI, CO30aHME NepCrneKTUBHbIX
OMOTEXHONOMNIA, CNOCOGHBIX pellaTb PEeCypCHble NPO6NeEMbl pPasBUTUSA Ye10BEYECTBA,
noucka nyTten BbiIxoda W3 obanbHbIX 3KOMOrMYecKMx npobsiem un obecneyeHus
nepexoga K YCTOMYMBOMY pPas3BUTUIO, PaUMOHaNbHOMY WCMOMAb30BaHMIO MPUPOLHbIX
pecypcoB 1 (POPMUPOBAHUIO HOBbIX CTaHAAPTOB XU3HW;

3aMHTEPECOBaHHOCTb B MOSlyYeHUN BUONOMMYECKNX 3HAHUI B LENsiX MOBbILLEHWS
obLen KynbTypbl, €CTECTBEHHO-HAy4YHOW rpPamMOTHOCTWN, KaK COCTaBHOW 4acTu
(PYHKUMOHANbHOW rPamMOTHOCTN  OBy4vatoLmxcs, OPMUPYEMON NPU  U3YHEHUN
éuonoruu;

NOHMMaHNe CyLHOCTU METOLOB MO3HAHUA, WCMONb3YEMbIX B €CTECTBEHHbIX
Haykax, CNOCOBHOCTU NCMONb30BaTh NoslydaemMble 3HaHWUS O aHanm3a 1 06 bACHEHUS
ABIEHMI OKpPY>KaroLero Mvpa u NpouUCXOfsAWmMX B HEM WU3MEHEHU, YMeHne aenatb
OB60CHOBaHHbIE 3aK/IIOYEHUS Ha OCHOBE Hay4HbIX (DAKTOB M VMEIOLWMNXCS OAaHHbIX C
Lienbio NoslyYeHns LOCTOBEPHbIX BbIBOLOB;

CNOCOBHOCTb CaMOCTOATESIbHO WCMONb30BaTb OMONOrMYecKne 3HaHus [ns
peLeHns NpobsieMm B peanbHbIX XXN3HEHHbIX CUTyauusX;

OCO3HaHMe LUEHHOCTU Hay4yHOW [AeATeNbHOCTU, TFOTOBHOCTb OCYLUECTBNAATb
NPOEKTHYIO N NCCNeaoBaTesibCKyo AeATENbHOCTb UHONBMAYASIBHO U B rPynne;

FOTOBHOCTb U CMNOCOBGHOCTb K  HerpepbiBHOMY  06pa3oBaHuiO U
caMo06pa3oBaHUIO, K aKTUBHOMY MOSIYYEHUIO HOBbIX 3HaHUW Mo 6wuonornn B
COOTBETCTBUN C XKU3HEHHbLIMW MOTPEOHOCTAMM.

METANPEAMETHbIE PE3YJIbTATbI

MeTanpegMeTHble peaynbTaTbl OCBOEHUs yyebHoro npegmeta «buonorus»
BK/IOYAIOT:  3Ha4uMble Ons  (HOPMUPOBAHUA  MUPOBO33PEHUST  0BYy4aroLMXCS
MeXANCUMNINHApPHbIe (MeXNnpeaMeTHble) obLleHay4YHble MOHATUS, OTpaxkarowime
LENOCTHOCTb HAy4YHOW KapTWUHbl MuMpa W  Ccneuuduky MeTogoB  MO3HaHMS,
NCNONb3yeMbIX B €CTECTBEHHbIX Haykax (BEeLlecTBO, 3Heprusi, siBfieHne, npouecc,
cucTema, HayudHbli akT, NpuHUMM, FUnoTe3a, 3aKOHOMEPHOCTb, 3aKOH, Teopwus,
nccnepoBaHve, HabnogeHne, N3MepeHue, 3KCNEpPUMEHT KU Opyrux), yHMBepcasbHble
y4yebHble  OencTBusi  (No3HaBaTeNbHble,  KOMMYHUKaTUBHbIE,  PErynsiTUBHbIE),
obecnevunBaowme GopMnpoBaHme (QYHKUMOHANIBHON PaMOTHOCTM U COLMaNbHON
KOMMNETEHUMN OBYHatoLLMXCHA, CMOCOOHOCTbL OBYYatoLMXCA UCMONb30BaTh OCBOEHHbIE



MEXANCUNNINHAPHbIE, MWPOBO33PEHYECKNE 3HAHUA W YyHMBEpPCalbHble Yy4ebHble
OEeNCTBUS B NO3HABATENbHOW U COLUManbHON NPaKTUKE.

MeTanpegMeTHble pe3ynbTaTbl OCBOEHWA NporpaMmbl  CpegHero  obLuiero
0b6pasoBaHns OOMKHbI OTpaXkaTb:

OBnageHune yHmBepcasibHbIMU Y4e€OHbIMI NO3HaBaTENIbHbIMU LENCTBUSMU:

1) 6a30Bble nornyeckne OencTBuA:

CaMOCTOSTENBHO dopmynmpoBaTtb n aKTyannamposaTtb npoo6nemy,
paccmaTpuBaTb €€ BCECTOPOHHE;

NCNOMb30BaTb NPV OCBOEHNN 3HAHUIN NPUEMbI NOMMYECKOro MbllLEHNS (aHann3a,
CUHTE3a, CpaBHeHWs, Knaccudukaumn, o06006LEeHNs), pacKpbiBaTb  CMbICH
OMONOrMYEeCKNX NOHATUN (BbIAENATb X XapaKTEPHbIe NMPU3HaKN, yCTaHaBNMBaTb CBA3U
C OpYrMu NOHATUSIMM);

onpenenstb LUenn [esaTeNnbHOCTW, 3apaBas napameTpbl U KpUTEPUM  UX
OOCTMXKEHUSI, COOTHOCUTb pe3ynbTaThbl AEATENbHOCTN C MOCTaBEHHbIMUY LENSMU;

NCNONb30BaTb OMONOrMYecKne MOHATUS ONsi OOBbACHEHUS (DaKTOB U SBNEHUN
>KNBOW Npupoabl;

CTPOUTb NOrMYecKne paccyxaeHust (MHOYKTUBHbIE, OeQYKTMBHbIE, MO aHanoruu),
BbISIBNATb 3aKOHOMEPHOCTM W MNPOTMBOPEYNs B pacCMaTpuMBaeMbIX SIBNEHUSX,
hopmynmpoBaTh BbIBOAbI U 3aKIIOYEHUS;

NPUMEHATb CXEMHO-MOAENbHbIE CPEeAcTBa LNs NPELCTaBNEeHUs] CYLLECTBEHHbIX
CBA3EN N OTHOLLEHWNA B U3yYaeMbiX BMONOMMYECKNX 0ObeKTax, a Takxe NPoTUBOPEYNIA
Pa3HOro pofa, BbIABNEHHbIX B Pa3NnNYHbIX MHHOPMaLMOHHbBIX MCTOYHUKAX;

paspabartbiBaTb MfAaH pelweHuss NpPobnemMbl C YY4ETOM aHanM3a WMEKLNXCSA
MaTepuanbHbIX 1 HemMaTepuasibHbIX PECYPCOB;

BHOCUTb KOPPEKTMBbI B AEATENBHOCTb, OLEHMBATb COOTBETCTBME PE3YyNbTaToB
LensiM, OLleHMBaTb PUCKU NOCNeACTBUN LEATENbHOCTW;

KOOPAMHNPOBATL M BbIMOMHATL PaboTy B YCNOBUSIX peanibHOro, BUPTYyaslbHOMo U
KOMOVHNPOBaHHOIo B3aMMOOENCTBUS;

pasBMBaTb KPeaTuBHOE MbILLNIEHNE NPW PELLEHNN XXUSHEHHbIX MPO6NeMm.

2) 6a30Bble NccnegoBaTenbCKne AeNcTBIUS:

BNafeTb HaBblkaMy Yy4ebHO-UCCNeqoBaTeNlbCKON U MPOEKTHON AeATeNlbHOCTU,
HaBblKamMu paspeLleHns npoo6nem, CMOCOBGHOCTBIO U FOTOBHOCTLIO K
CaMOCTOSTENNbHOMY MOUCKY METOOO0B PELLUEHNA MPaKTUYEeCKMX 3aaad, MPUMEHEHUIO
Pa3MNYHbIX METOA0B NO3HAHUS;

MCNonb30BaTb pPasnnyHble BUAbl AEATENBHOCTN MO MOMYYEHMUIO HOBOIMO 3HaHWS,
€ero NMHTepnpeTauum, Nnpeobpa3oBaHNIO N NPUMEHEHNIO B YYEOHbIX CUTyauusix, B TOM
4yncne nNpu co3gaHnn y4ebHbIX N counasnbHbIX MPOEKTOB;

opMMpoBaTb HayYHbIA TUM MbIWAEHWS, BNageTb Hay4YHOW TEPMUHOMOrMeNn,
KITIOYEBbIMU MOHATUAMM 1 METOAAMM;

CTaBUTb U (opMynnpoBaTb COBGCTBEHHblE 3afjayn B ob6pasoBaTefibHOMU
AEATENBHOCTU N XKN3HEHHbIX CUTYauUnNaX;



BbISIBATb  MPUYMHHO-CNIEACTBEHHbIE CBA3W U aKTyanMsuposaTb  3ajady,
BblABUraTb rMNOTe3y €€ peLLeHns, HaxoouTb apryMeHTbl AN foKasaTenbCTBa CBOUX
yTBEPXXOEHWI, 3a4aBaTb NapaMeTpbl U KPUTEPUN peLLEHUS;

aHaNM3npoBaTb MOMYYEHHbIE B XOAE PeLUeHns 3afayn pes3ynbtaTbl, KPUTUYECKU
OLeHMBaTb UX AOCTOBEPHOCTb, MPOrHO3MPOBaTb N3MEHEHNE B HOBbIX YCNOBUSX;

AaBaTb OLEHKY HOBbIM CUTyaUnsiM, OLeHNBaTb NPUOBPETEHHDBIN OMbIT;

OCYLLECTBNATb LieNieHanpaBfieHHbI MOUCK MepeHoca CPeacTts U cnocobos
AENCTBUS B MPOgeCCMOHanbHYo cpeay;

YMETb MEPEHOCUTb 3HaHWSA B MNO3HaBaTeflbHYl0 W MNpPaKTU4eCKyro obnactu
XKN3HEeOeATeNbHOCTH;

YMETb MHTErPMPOBaTb 3HAHUSA N3 Pa3HbIX NPEAMETHbIX 06nacTel;

BblABUraTb HOBble WAeW, NpeanaraTb OpUrMHasibHble MNOAXOAbl U PeLUeHUs,
CTaBUTb Npo6NeMbl 1 3aga4u, 4ONycKaLme ansTepHATNBHbIE PELLEHUS.

3) paboTta ¢ nHhopmaumen:

OPVEHTMPOBATLCS B PasfiMYHbIX UCTOYHMKAxX WHopmauumn (Tekcte y4ebHOro
nocobus,  Hay4YHO-MOMyNsApPHOM  nuTepatype,  OUMONOrMYEecKUX  CNoBapsx W
CnpaBoO4YHMKAX, KOMMbIOTEPHbIX 6a3ax pAaHHblX, B VIHTepHeTe), aHanuampoBaTb
NHOPMaLMNIO pPasNyHbIX BUAOB N (hOpM NpeacTaBneHns, KpUTUYECKN OLEeHNBaTb €€
AOCTOBEPHOCTb N HEMPOTUBOPEUYNBOCTb;

dhopMynmpoBaTb 3anpocbl U MPUMEHATb Pas3nNu4YHble MEeToAbl MPU MOUCKE U
oT6ope brnonornyeckon nHopmayumn, HEO6XoaMMOWN ANs BbINOSHEHNS yYeOHbIX 3a0ady;

npuobpeTtatb  OMNbIT  UCMONb30BaHUSA  MHMOPMAUNOHHO-KOMMYHUKaTUBHbLIX
TEXHONOMN, COBEPLUEHCTBOBAaTb KYNLTYPY aKTUBHOMO WCMONb30BaHNSA PasfnydHbIX
MONCKOBbIX CUCTEM;

CaMOCTOATENBHO BbIOGMpaTb ONTUManbHYo hopmy npegcTaBneHus
ononornyeckon mHpopmaumm (cxembl, rpaduvkn, gnarpammbl, Tabnuubl, PUCYHKN W
Apyroe);

MCNONb30BaTb HaAy4HbI SA3blK B KayecTBe cpenctesa npu pabote C
OVONOrM4ecKkon  MHopmaunen:  NPUMEHATb  XMMUYECKUE,  (U3NYECKNE 1
MaTemMaTuyeckme 3HakKum W CUMBOJbI, (opMmynbl, abbpesuaTtypy, HOMEHKNATypy,
ncnosb3oBaThb N NPeobpas3oBbiBaTb 3HAKOBO-CMMBOSINYECKNE CpeacTBa HarmsgHoOCTH;

BMafeTb HaBblKamMu pacrno3HaBaHUSA U 3alnTbl UHoOpMaLMK, NHHPOPMALNOHHON
6e30nacHOCTU JINYHOCTM.

OBnageHune yHmBepcanbHbIMU KOMMYHUKATUBHBIMU AENCTBUSMNA:

1) o6LeHwme:

OCYLLECTBNATb KOMMYHMKaLMN BO BCEX Chepax XMU3HW, aKTMBHO y4acTBOBaTb B
ananore wWnM AUCKYyCcCMM MO cywecTBy o6cy>xgaemon Tembl (YyMeHue 3apaBaTtb
BOMPOChHI, BbICKa3blBaTb CYy>XXAEHMS OTHOCUTENBHO BbINOSIHEHMS Npeg/iaraeMoin 3agaqu,
YUMTbIBaTb UHTEPECHI N COMMacoBaHHOCTb MO3MUMIA OPYrnX yH4aCTHUKOB guanora unm
ANCKYCCUW);



pacno3HaBaTb HeBepbanbHble CcpeacTBa OOWEHNHA, MOHMMAaTb 3Ha4yeHue
coumanbHbIX 3HAKOB, MPEAMNOCHIIOK BO3HUKHOBEHUS KOHMNKTHBIX CUTyauun, yMETb
cMsrdaTb KOHQNKTbI U BECTU NEPEroBopbI;

BNageTb pPasnyHbiMN cnocobamn OO6LLEHUS U B3aUMOLENCTBUA, MOHMMAaTb
HaMepeHns Opyrux ngen, NposiBAsaTb YBaXKUTENbHOE OTHOLLEHNEe K cobeceHUKy 1 B
KOpPEKTHOM hopme (hopMynMpoBaTb CBOU BO3PAKEHNS;

Pa3BEPHYTO U JIOMMYHO Wu3naraTb CBOK TOYKY 3PEHMS C UCMOSIb30BaAHNEM
S3bIKOBbIX CPeCTB.

2) coBMeCTHas oesTeNlbHOCTb:

NOHMMAaTb W WCMNOMb30BaTb MPENMYLLECTBA KOMAHOHOW W MHOAUBULYaNbHOW
paboTbl Mpu peLleHnn O6uonorn4eckon npobnembl, 060CHOBbLIBAaTb HEOOXOAMMOCTb
NPVUMEHEHNSA MPYNMOBbIX (POPM B3aUMOAENCTBUS NPU peLLeHnn y4ebHOoN 3aaayu;

BblbMpaTb TEMATUKY W METOA4bl COBMECTHbIX OEWCTBUM C YYETOM 0OLLMX
NHTEPECOB N BO3MOXXHOCTEN Ka)KA0ro YneHa KoNneKkTuea,;

npuHUMaTb  Lenn COBMECTHON  OesATeNIbHOCTH, opraHu3oBbiBaTb U
KOOPAMHMPOBaTbL [AENCTBMS NO €€ [OOCTMIXKEHMIO: COCTaBnATb NNnaH AenCTBUMN,
pacnpegmensaTb pPoAM C  YYETOM MHEHUA Y4acTHUKOB, OOCYyXAaTb pe3ynbrarhl
COBMECTHOWN paboThl;

OLEeHMBaTb Ka4eCTBO CBOEro BKMafa M KaXKAoro y4acTHUKa KOMaHAbl B 0OLmiA
pes3ynsraT No paspaboTaHHbIM KPpUTEPUSIM;

npegnaratb HOBble MPOEKTbl, OUeHMBaTb WAEW C NO3NUUMA  HOBUSHDI,
OPUrMHANBHOCTU, NPaKTUYECKON 3HAYMMOCTN;

OCYLLECTBNATb NO3UTUBHOE CTPaTErMYEeCKOE NOBEAEHNE B PA3NINYHbBIX CUTYaLUSIX,
NPOSsIBNATb TBOPYECTBO U BOOOPaXKeHne, ObiTb UHNLMATUBHbIM.

OBnapeHve yHnBepcanbHbIMU PErynsaTUBHbIMU OENCTBUSMMN:

1) camoopraHusaums:

NCNONb30BaTb BMONOrNYECKNE SHAHUSA 0151 BbIABAEHNSA NPO6GAEM N UX PELLUEHNS B
>KN3HEHHbIX N y4eOHbIX CUTYaLmnsX;

BblGMpaTb Ha OCHOBE OGMONOrMYECKMX 3HAHUIN LENEBbIE N CMbICNOBbIE YCTAHOBKM
B CBOMX OENCTBUSAX U NOCTYNKax Mo OTHOLLUEHMIO K XXMBOW NpUpOoAe, CBOEMY 300POBbIO
N 300POBbLI0 OKPY>KatoLLNX;

CaMOCTOATENbHO OCYLLECTBNATb MNO3HABaTENIbHYIO OEATENIbHOCTb, BbIABMATb
npobnembl, CTaBuTb U (OPMYNMPOBaTb COOCTBEHHblE 3agayn B o6pas3oBaTesibHOM
AEATENBHOCTU U XXN3HEHHbIX CUTYaUnsix;

CaMOCTOSATENIbHO COCTaBMATb MfaH PELUEHNS NMPoBnemMbl C Y4ETOM NMEKOLLMXCA
pPEeCypcoB, COGCTBEHHbIX BO3MOXXHOCTEN U NPEANOYTEHWI;

AaBaTb OLEHKY HOBbIM CUTYaLMsIM;

paclwmnpsTb paMKy y4e6HOro NnpegMeTa Ha OCHOBE JIMYHbIX NPeanoyYTEeHN;

AenaTb OCO3HaHHbIN Bbl6OP, apryMeHTUpOBaTb ero, 6paTb OTBETCTBEHHOCTb 3a
peLleHue;

OLEeHMBaTb NMPUOBPETEHHBIN OMbIT;



cnoco6cTBOBaTb (hOPMUPOBAHMIO U MPOSBAEHNIO LUNPOKON 3PYAMLMM B Pa3HbIX
obnacTsax 3HaHuW, MOCTOSHHO MOBLIWATL CBOWM 06pasoBaTesfibHbIA U KYNLTYPHbIV
YPOBEHb.

2) CaMOKOHTpPOJIb:

AaBaTb OUEHKY HOBbIM CUTyauusiM, BHOCWUTb KOPPEKTVBblI B [OESATESIbHOCTb,
OLeHMBaTb COOTBETCTBME PE3YNLTATOB LIENSM;

BMafeTb HaBblkamMu NO3HaBaTeNbHON pediieKCnN Kak OCO3HaHUs CoBepLUaeMbIX
AENCTBUA N MbICINTENBbHbLIX MNPOLIECCOB, UX Pe3ynbTaToB N OCHOBAHWI, MCNOb30BaTb
Npuémbl pednekcun gnsa oueHKN cutyaumn, Bbibopa BEPHOro peLleHuns;

YMETb OUEHMBaTb PUCKM W CBOEBPEMEHHO TMPUHMMATb pPelleHns Mo UxX
CHWKEHWIO;

NPUHUMATbL MOTMBbI W  aprymMeHTbl ApPYyrux nMpu aHanuse pesynsTaTtoB
AEeATENbHOCTY;

3) npuHATNE cebsa n gpyrux:

NPUHUMAaTL cebsl, NOHMMasa CBOW HEQOCTATKN N JOCTONHCTBA;

NPUHUMATbL MOTMBbI W apPrymMeHTbl APYyrux nMpu aHanuse pesynsTaTtoB
AEeATENbHOCTY;

Npu3HaBaTb CBOE Npaso 1 Npaso ApYrnx Ha oLnN6KuY;

pasBuBaTb CNOCOBGHOCTb MOHMMATbL MUP C MNO3ULUN OPYroro YenoBeka.

NMPEAMETHbDIE PE3YJIbTATDI

MpeomeTHble pesynbraTbl 0cBOeHUS nporpammbl COO no 6uonornn Ha 6a3oBoM
YPOBHE BK/OYaOT chneunduyeckne gna ydebHoro npegmeta «bumonorusi» Hay4Hble
3HaHMS, YMeHMs W Cnocobbl AEWCTBUA MO OCBOEHWIO, WHTEpnpeTauum u
npeobpa3oBaHN0 3HaHUW, BUObl OEATENbHOCTM MO MOAYYEHUO HOBOMO 3HAHUA W
NPUMEHEHNIO 3HaHWM B pPasn4HbiX YYebHbIX CUTyauusax, a TakXe B peasbHbIX
XKM3HEHHbIX CUTyauusax, CBA3aHHbIX C O6uonornen. B nporpamme npeameTHble
pes3ynsTaTthl NPeacTaBfeHbl N0 rogam oby4eHus.

[NpeomeTHble pes3ynbTaTbl OCBOeHUA Yy4debHoro npegmeta «buonoruns» B 10
Kacce AOMKHbl OTpaXaTb:

CchOPMUPOBAHHOCTb 3HaHWA O MecTe U pPoan BGUONOrMN B CUCTEME HAy4YHOro
3HaHNA eCTeCTBEHHbIX HayK, B (phOpMMPOBaHMM COBPEMEHHON €CTECTBEHHO-HaY4HOW
KapTUHblI MMpa M Hay4YHOr0 MUPOBO33PEHMS, O BKIaAe POCCUNCKUX U 3apyBexxHbIX
Y4€HbIX-OM0NOroB B pasBuUTUE Ouonorum, yHKUUOHaNbHOW rPaMOTHOCTU 4YenoBeka
AN peLleHnNs XXU3HEHHbIX 3aaay;

YMEHNe packpbiBaTb COAep>KaHne 6UOOrMYECKNX TEPMUHOB U MOHATUN: XXN3Hb,
KneTka, opraHuam, MeTabonuam (06MeH BeLeCcTB W TMpeBpalleHne 3Heprum),
romeocTtas  (camoperynsauusl), ypOBHeBasi  opraHM3auusi  >XMBbIX  CUCTEM,
camoBoCnpou3BefeHne (penpoaykums), HacnegCcTBEeHHOCTb, U3MEHYMBOCTb, POCT U
pasBuTuE;



yMeHne unsnaratb 6uonornyeckue Teopumn  (KNEeTovHasi, XPOMOCOMHas,
MyTaUMOHHasA, LeHTpasibHas aorma MonekynspHomn 6uonorum), 3akoHsl (. Mengens, T.
MopraHa, H. /. BaBnnoBa) n y4eHns (0 LeHTpax MHOroobpasnsa 1 NPOUCXOXAEHUS
KynbTYpHbIX pacTeHuin H. V. BaBunosa), onpenenste rpaHvubl UX NPUMEHUMOCTU K
XXNBbIM CUCTEMAM;

yMeHne BnageTb MeTodamu HayyHOro no3HaHus B Guonorun: HabnogeHve u
OMMUCaHNe >XUBbIX CUCTEM, MNPOLECCOB W SBAEHUW, OpraHu3auus u npoBefeHne
OMONOrN4YECKOro 3JKCMNEPUMEHTA, BbIOBVKEHNE TUMNOTE3bl, BbIABAEHNE 3aBWCMMOCTU
MeXOy uccnegyemMbiMn  BeMYMHaMK, OOBACHEHWE MOMYyYEHHbIX  Pe3yfbTaTos,
MCMNONb30BAHHbIX HAy4YHbIX MOHATWI, TEOPUI U 3aKOHOB, YMEHME LeNnaTb BbIBOAbl Ha
OCHOBaHU NOJly4eHHbIX Pe3yNbLTaToB;

YMEHNEe BbIOENATb CYLWECTBEHHblEe MNPU3HaKM BMPYCOB, KIETOK MNpPOKapuoT U
3yKapuoT, OQHOKMETOYHbIX N MHOFOK/IETOYHbIX OPraHn3MoB, OCOBEHHOCTI NPOLECCOB:
obMeHa BeleCTB U NpeBpaLleHnsi 3Heprun B KneTke, (poTocnHTe3a, NnacTuyeckoro u
SHEepreTM4eckoro oO6bMeHa, XeMOCWUHTe3a, MUTO3a, Meno3a, OnfOAOTBOPEHUS,
Pa3MHOXXEHWS, HONBUAYAIbHOrO Pa3BUTUSA OpraHn3ma (OHToreHes);

YMEHNE MNPUMEHATb MONYyYEHHble 3HAHUA AN OOBbACHEHMS OGUONOrNYeCKnX
NPOLECCOB U ABNEHUIA, ANS NPUHATUSA NPaKTUYECKNX PELLEHNIA B MOBCEAHEBHOM XXN3HN
C uenbto obecneveHns 6e30MacHOCTM CBOEro 340POBbSA M 340POBbS OKPY>XXaroLLMX
nogen, cobnaeHnsi HOpM rPamMOTHOIO NMOBEAEHUSA B OKPY KatoLLEer MPUPOLHON cpeae,
NOHMMaHNe HeoOBXOANMMOCTU MNCMOSIb30BaAHNA OOCTUXKEHUA COBPEMEHHOWN Guonorun u
OMOTEXHONOMMI ANS paLMoHaNbHOro NPMPOAOMNOb30BaHUS;

YMEHNe pellatb 31EMEHTapHbIE MrEeHETMYECKNE 3a4adyn Ha MOHO- U uUrnépugHoe
CKpewuBaHue, cuenfieHHoe HacfiegoBaHne, COCTaBisATb CXeMbl MOHOrM6puUgHOro
CKpeLLmBaHna ans npeackasaHnsa HacnegoBaHus NPU3HaKos y OpraHn3MoB;

YMEHNEe BbINONHATL JlabopaTopHble W nNpakTudeckue paboTbl, CcoONOAATH
npasuna npu paboTe ¢ y4ebHbIM 1 NabopaTopHbLIM 060pPYaOBaHNEM;

YMEHNE  KPUTUYECKM OueHMBaTb W  MHTEPNpeTMpoBaTb  MHGOPMauumto
OMONOrN4YECKOro CoAep>XXaHns, BKIOHAIOLLY MNCEBOOHAYYHbIE 3HAHUSA U3 PasNYHbIX
NCTOYHUKOB (CpeacTtBa MaccoBOW WHOpMauuK, Hay4YHO-MONYNSpPHblEe MaTtepuanbl),
3TUYECKMEe acnekTbl COBPEMEHHbIX WUccnegoBaHWn B 6Guonoruv, MeguumHe,
OGUNOTEXHONOMNN;

YMeHNe co3gaBaTb COOCTBEHHbIE MNCbMEHHbIE N YCTHbIE COOOLLEHNS, 0606LLas
6ronornyeckyto MHopMaunlo U3 HECKOMNbKMX UCTOYHUKOB, MPamMOTHO UCMONb30BaTb
NOHATUWHbIN annapat 61onornn.

lMpeomeTHble pesynbTaTbl OCBOeHMs y4yebHoro npegmeta «buonorus» B 171
Kiiacce OOMXHbl OTpaXkaThb:

C(hOpPMMPOBAHHOCTb 3HaHUN O MecTe U ponn GUonorMm B CUCTEME Hay4yHOro
3HaHMSA eCTECTBEHHbIX Hayk, B (pOPMMPOBaHMN COBPEMEHHON €CTECTBEHHO-HaY4YHOM
KapTWHbl MUpa N HAy4YHOrO0 MUPOBO33PEHUS, O BKIa4e POCCUNCKUX U 3apyOexxHbIX
YYEHbIX-OMONOroB B pasBuUTne 6Monormm, yHKLUUOHANbHOW rPaMOTHOCTU YenoBeka
ANS peLleHnst XXN3HEHHbIX 3a4ay;



YMEHME pacKpblBaTb copep>kaHne OMONorm4yecknx TEPMUHOB U MOHATUN: BULG,
nonynauusi, reHogoHn, 3BoOMOUNA, OBUXKYyWME cunbl  (pakTopbl)  3BOMAOLUN,
NPUCNOCOBSIEHHOCTL OpraHN3MoB, BUAOOOpas3oBaHWe, 3JKOMOrn4yeckue GaxkTopsbl,
3KOCUCTEMA, MPOAYLEHTbI, KOHCYMEHTbI, PeayLUeHTbl, Lenn nNUTaHus, SKONormyeckas
nupamuga, buoreoueHo3, buocdepa;

yMeHMe usnaratb 6uonorn4eckne Teopum (3BontoumMoHHaa Teopus Y. [dapsBuHa,
CUHTETUYECKAA Teopusi 3BOMNOLUMM), 3aKOHbl U 3aKOHOMEPHOCTM (3apOoabILEBOro
cxogctea K. M. bapa, yepenoBaHus rnaBHbIX HanpasfeHun n nyten aponounn A. H.
CeBepuoBa, yyeHuss o 6uocctepe B. W. BepHagckoro), onpenenstb rpaHuubl KX
NPVUMEHNUMOCTU K XXUBbIM CUCTEMAM;

yMeHVe BnageTb MeTogamMu HayyHOro rno3HaHus B 6uonoruun: HabnwogeHue u
onncaHne >XMBbIX CUCTEM, MPOLECCOB W SBAEHWUA, OpraHuM3auus 1 npoBeAeHne
OVONOrMYEeCKOro 3KCNEPUMEHTA, BbIOBMXKEHWE TUMOTESbI, BbISBIEHNE 3aBUCUMOCTHU
MeXay uccnegyemMbiMy  BeMYMHaMu, OOBSCHEHMEe MOJyYEeHHbIX  pPe3ysfbTaTos,
MCMNOSIb30BaHHbIX Hay4HbIX MOHATWWA, TEOPUN U 3aKOHOB, YMEHME OenaTb BbiBOObl Ha
OCHOBaHMM NOJlyYEHHbIX PE3YNLTATOB;

YMEHVE BblOeNSATb CYLIECTBEHHble TMPU3HaKNM CTPOEHUsA  BUONOrnYecKux
O6beKTOB:  BUAOB,  NOMynAUMWA,  NPOAYLEHTOB, KOHCYMEHTOB, pPedyLeHTOB,
OMOreoLleHO30B 1 3KOCUCTEM, OCOOBEHHOCTU  MPOLECCOB: HaCNeacTBEHHOW
N3MEHYMBOCTN, €CTECTBEHHOro 0T6opa, BMAOOOpPA30BaHNA, NPUCNOCOBNEHHOCTN
OpraHM3MoB, OEeNCTBUSA IKONOrMYEeCKNX (pakTOPOB Ha OpraHnU3Mbl, NepeHoca BeLLEeCTB
N NOTOKA 3HEPIruUM B 9KOCUCTEMAX, aHTPOMOrEHHbIX N3MEHEHNIN B 9KOCUCTEMAX CBOEN
MECTHOCTU, KPyroBopoTa BELLECTB 1 BUOreOXUMNYECKNX LNKIIOB B Brocgepe;

YMEHME TMPUMEHATb MOJMy4YeHHble 3HaHUA ONA OObBACHEHUS OMONOrnyYecKnx
NPOLLECCOB U ABNEHWI, ANA NPUHATUS MPAKTUYECKNX PELLEHNI B MOBCEOHEBHOMN XXN3HW
C uenbio obecneyeHns 6e30MacHOCTM CBOEro 300POBbSA M 300PO0BbS OKPY>KAKOLLMX
nogen, cobniogeHns HoOpM rPamMoTHOMO NOBEAEHNS B OKPY>KatoLLen NpupogHon cpeae,
NOHMMaHNe HeoOBXOANMMOCTU MCMOSb30BaAHNA OOCTUMXKEHUA COBPEMEHHON 6GMONOrnum
AN paunoHanbHOro NPMpPoLono/b30BaHNS;

yMeHVe pelwaTb 3neMeHTapHble Ouonormyeckme 3apgadyun, COCTaBNSATb CXEMbl
nepeHoca BELLECTB 1 3HEPIX B 3KocUcTemMax (Lenn NnTaHns);

YMEHMe BbINONHATL JlabopaTopHble W nNpakTudeckue paboTbl, cobnoaaThb
npasuna npu paboTe ¢ y4ebHbIM 1 NnabopaTopHbLIM 060pYaOBaHNEM;

YMEHME  KPUTUYECKM OUeHMBaTb W  WUHTEPNPETMpoBaTb  MHpOpMauno
OVONOrMY4ECKOro COAEPXKAHUS, BKIIOHAIOLLYIO NCEBAOHAYYHbIE 3HAHUSA U3 PA3NNYHbIX
MCTOYHUKOB (CpeacTtBa MaccoBOW WHoOpMauuK, Hay4YHO-MONYNSpHbIE MaTtepuanbl),
paccmaTpuBaTtb rno6anbHble aKosiornyeckne  npobsemsl COBPEMEHHOCTH,
dhopMmnpoBaTb NO OTHOLLEHUIO K HUIM COBCTBEHHYIO MO3NLNIO;

YMeHne co3gaBaTb COOCTBEHHbIE MNCbMEHHbIE N YCTHbIE COOOLLEHNs, 0606LLas
éronornyeckyto MHopMaumito U3 HECKONbKMX UCTOYHUKOB, MPamMOTHO UCMONb30BaTb
NOHATUAHBIN annapaTt 61onorun.



TEMATUYECKOE NMNJIAHUPOBAHUE
10 KJ1ACC

Ne n/n

HanmeHoBaHve pasgenos v Tem
nporpamMmbl

KonnyecTtBo 4YacoB

Bcero

KOHTPOJSIbHbI
€ paboThbl

MpakTnyecku
€ paboThbl

ONEKTPOHHbIE

(undbposbie)
obpasoBaTesibHble

pecypchl

Buonormna kak Hayka

0.5

bunbnuoteka LUIOK
https://m.edsoo.ru/7f4
1c292

’KuBble CUCTEMBI U NX opraHn3auus

Bubnnoteka LIOK
https://m.edsoo.ru/7f4
1c292

XrMunyecknin coctas 1 CTpOEeHne KNneTkn

Bubnnoteka LIOK
https://m.edsoo.ru/7f4
1c292

KunsHeneaTtenbHOCTb KNETKN

Bubnnoteka LIOK
https://m.edsoo.ru/7f4
1c292

Pa3MHOXeHMe 1 nHansmayansHoe
pasBUTME OPraHN3MoB

Bubnuoteka LLOK

https://m.edsoo.ru/7f4
1¢c292

HacnencTtBeHHOCTb U UBMEHYMBOCTb
OpraHn3mMoB

1.5

Bubnuoteka LLOK

https://m.edsoo.ru/7f4
1c292



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

Cenekuuns opraHnamoB. OCHOBBbI

Bunbnunoteka LLIOK

BUOTEXHONOrN 3 https://m.edsoo.ru/7f4
1c292
bunbnunoteka LLOK
Pe3epBHOe Bpems 1 https://m.edsoo.ru/7f4
1c292
OBLLIEE KOJTMYECTBO HYACOB MO a4

NMPOIrPAMME



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

11 KJIACC

Konu4yecTtBo yacoB ONEeKTPOHHbIE
HavnmeHoBaHne pasgenos 1 Tem (uncbposbie)
Ne n/n KOHTPOsbHbI MpakTn4eckun
nporpaMmmsl Bcero obpasoBaresibHble
e paboThl e paboThl
pecypchbl
Bubnuoteka LLJOK
1 3OBontoLMOHHAa Buonorms 9 0 1 https://m.edsoo.ru/7f4
1cc74
Bnbnuoteka LIOK
BO3HMKHOBEHME N PasBUTUNE XKNSHN
2 9 0 0.5 https://m.edsoo.ru/7f4
Ha 3emne
1cc74
Bnbnuoteka LIOK
3 OpraHusmbl 1 OKpy>xaroLlias cpega 5 0 1 https://m.edsoo.ru/7f4
1cc74
CoobLuecTBa 1 3Konorn4eckune Bubnoreka LIOK
4 - 9 0 0 https://m.edsoo.ru/7f4
CUCTEMDI
1cc74
bnbnuoteka LIOK
5 Pe3epBHoe Bpems 2 0 0 https://m.edsoo.ru/7f4
1cc74
OBLLIEE KOJIMHECTBO YACOB MO
W 34 0 2.5

NMPOIrPAMME



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74

NOYPOYHOE NMNJIAHUPOBAHUE

10 KJ1IACC
KonnyecTtso 4Yacos ONEKTPOHHbIE
Ne Tema ypoka KoHTponbHbl | MpakTuyeck flara Hicppostle
n/n Bcero N3y4YeHns obpasoBaresibHble
€ paboThbl ne paboThl pecypeh
bunbnuoteka LUIOK
https://m.edso00.ru/863
1 buonorna B cucteme Hayk 1 0 0 1 mopoynb e6122
https://m.edsoo.ru/863
€632a
MeToabl NO3HaHNSA XXUBOW
npupoapl. lNpakTnyeckas
pZ6ZTan Ne 1 2|/|CI'IOJ'IbSOBaHI/Ie Bubnmorera LIOK
2 1 0 0.5 1 moaynb https://m.edso0.ru/863
PasNNYHbIX METOOO0B MpWn 6129
N3y4eHnn GUONOrN4YECKNX -
0OBEKTOB»
buonorndeckune cnctemsl Bubnmorera LIOK
3 POLECCH 1 X msyqume’ 1 0 0 1 Mmoay”nb https://m.edso0.ru/863
€6564
XUMN4eCcKunin coctaB KNeTKu. Bubnmorera LIOK
4 1 0 0 1 mopynb https://m.edsoo0.ru/863
Bopga n MuHepanbHble conu 06746



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e674e

Benkn. CocTtas 1 cTpoeHne

Bunbnunoteka LLIOK

5 erKOR 0 1 moaynb https://m.edso0.ru/863
e6b72
depMeHTbl — Buonornyeckune
KaTanuaartopsbl. JlabopaTtopHas Bu6mmoTexa LIOK
6 pacora Ne 1 <<I/I:fyquv|e 0.5 2 Mogynb https://m.edsoo0.ru/863
KaTannmTU4eCKon akTUBHOCTU
hepMeHTOB (Ha Nnpumepe £0b72
amMmnasbl NN Katanasbl)»
Bunbnunoteka LIOK
7 Yrnesopbl. Jlunnapl 0 2 Mopynb https://m.edso0.ru/863
€6870
Bunbnuoteka LLOK
8 HyknenHosble kucnotbl. ATO 0 2 Mopynb https://m.edso0.ru/863
e6d5c
VcTopust u MeToabl N3yYeHns Bubnmorera LIOK
9 0 2 Mogynb https://m.edso0.ru/863
KneTkn. KnetoyHasa Teopus
€6e88
KneTka Kak LenocTHas Xunsas
10 0 2 Moaynb
cuctema
CTpoeHune aykapnoTnyeckom
KJ'ISTKI/I. J'Ia6></)paiopHaﬂ paboTa Bubnmorera LIOK
Ne 2 «/ayueHme CTPOEHNS https://m.edso0.ru/863
11 0.5 3 mogynb €6ff0

KNETOK pacTeHWI, )XNBOTHbIX,
rpnéoB 1 6akTepuii Nog,
MUKPOCKOMOM Ha roTOBbIX

https://m.edso00.ru/863
er16c¢c



https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e716c

MUKponpenaparax u nx
onvcaHne»

O6meH BeLlecTB Unmn

Bubnuoteka LLJOK

12 0 3 mogynb https://m.edso0.ru/863
MeTabonnam
e766¢
Bubnuoteka LLJOK
13 DoTOCUHTES. XEMOCUHTES 0 3 mogynb https://m.edso0.ru/863
€7c98
Bubnuoteka LLOK
14 OHepreTnyecknii obmeH 0 3 mopynb https://m.edso0.ru/863
e/aae
JKN3HEHHBIN LUK KNETKN.
HeneHne knetkn. Mutos.
JlabopaTtopHas paboTa Ne 3 Bubnnoteka LIOK
15 «HabntogeHne mntosa B 0.5 3 mogynb https://m.edso0.ru/863
KNeTKax KoH4YMKa KopeLuka e7dc4
JlyKa Ha rotoBbIX
MUKponpenapaTax»
BrnocuHTes 6enka. Peakuus Bubnmorexa LIOK
16 0 4 moaynb https://m.edsoo0.ru/863
MaTPUYHOIO CUHTE3a
e/96e
TpaHcnauna — 6UoCUHTES Bubnuorexa LIOK
17 0 4 mopgynb https://m.edsoo0.ru/863

6enka

e796e



https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e

HekneTo4Hble (hOpMbI XKN3HN

Bunbnunoteka LLIOK

18 0 4 mopynb https://m.edso0.ru/863
— BUpPYCH
7540
bunbnunoteka LLOK
DOPMbI PASMHOKEHNS https://m.edsoo.ru/863
19 OpraHM3mMoB 0 4 mopyne A
https://m.edsoo0.ru/863
e831e
bubnuoteka LLOK
20 Meino3s 0 4 moaynb https://m.edsoo0.ru/863
erfda
O6paszoBaHne 1 passuTme
MOMOBbIX KNETOK.
OnnopgoTBOpEHME. Bubnuoteka LLJOK
21 JlabopatopHas pa6oTta Ne 4 0.5 4 mopynb https://m.edso00.ru/863
«/1I3y4eHne CTpoOeHNs NOMoBbIX e81b6
KNETOK Ha roTOBbIX
MUKponpenaparax»
VNHavemayanbHoe passuTtune Bubnmorexa LIOK
22 OPraHIaMOoB 0 5 mogynb https://m.edsoo0.ru/863
€8436
leHeTnka — Hayka o Bubnunoteka LIOK
23 HacnefCcTBeHHOCTU U 0 5 moaynb https://m.edso0.ru/863

N3MEHYNBOCTU

e86f2



https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e86f2

3aKoHOMepPHOCTH

Bubnuoteka LLOK

24 HacnenoBaHWs MPU3HaKoB. 0 5 mopgynb https://m.edso0.ru/863
MoHornépungHoe ckpelyBaHne e8878
OnrnépngHoe ckpelwmsaHue. Bubnnoteka LIOK
25 3aKOH He3aBnUCUMOro 0 5 mogynb https://m.edsoo.ru/863
HacnenoBaHMs NPU3HaKoB e89a4
CuenneHHoe HacnegoBaHue
npu3HakoB. JlabopaTopHas
pabota Ne 5 «/3y4eHne Bubnnoteka LIOK
26 pe3ynsTaToB MOHOrMOPULHOro 0.5 5 mogynb https://m.edsoo.ru/863
N QUrnbpuagHoOro CKpeLunBaHus e8c60
y Op030nnbl HA rOTOBbIX
MUKponpenapaTax»
leHeTnKa nona. HacnepgoBaHne Bubnnoteka LIOK
27 NPW3HAKOB, CLIEMNEHHbIX C 0 5 mopgynb https://m.edso00.ru/863
MoJSIoOM e8c60
N3meH4nBOCTb.
HeHacnepncTteeHHas
N3MeH4BOCTb. JlTabopaTtopHas BuGmmoTexa LIOK
28 pacora Ne 6. May-erue 0.5 5 moayrb https://m.edso0.ru/863

MOANMKALVOHHOW
N3MEH4YMBOCTUN, MOCTPOEHNE
BapunaLoHHOro psaaa u
BapuaunoHHON KpnBom»

e8efe



https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe

HacnepctBeHHas

N3MeH4YMBOCTb. JlabopaTtopHas

Bubnnoteka LIOK

29 pabota Ne 7. «AHanu3 myTaumi 1 0.5 6 mofoynb https://m.edso0.ru/863
y Op030¢nsbl HA FOTOBbIX e8efe
MUKponpenapaTax»

bubnunoteka LLIOK
30 leHeTnKa YyenoBseka 1 0 6 mogynb https://m.edsoo0.ru/863
€8d78
PesepBHbIn ypok. O606LeHne
31 no Teme «HacnegcTBEHHOCTb U 1 0 6 moaynb
N3MEHYNBOCTb OPraHN3MOoB»
Cenekuuns Kak HayKa 1 Bubnuorexa LIOK
32 npoLiece 1 0 6 mogynb https://m.edsoo0.ru/863
9214
MeToapbl 1 AOCTUXXEHUS Bubnnoteka LIOK

33 cenekuun pacTeHum u 1 0 6 mooynb https://m.edsoo0.ru/863
>KUBOTHbIX €9214
BuoTexHonorusa Kak otpacnb Bubnmorexa LIOK

34 —— 1 0 6 Mogynb https://m.edso0.ru/863

€9336
OBLLUEE KOJTMYECTBO YACOB MO 34 4

NMPOrPAMME



https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336
https://m.edsoo.ru/863e9336

11 KITACC

KonuyecTtso yacoB ONEeKTPOHHbIE
Ne ara nposble
Tema ypoka KOHTpPOJSIbHBI MpakTnyeck A HAchp
n/n Bcero N3y4eHns obpasoBarenbHble
€ paboThbl ne paboThl
pecypcbl
OBontoumnst 1 MeToabl eé Bubnmorera LIOK
1 H A 1 0 0 1 moaynb https://m.edsoo0.ru/863
N3y4eHns
ea20e
Bunbnunoteka LIOK
NcTopuna passutus
2 . 1 0 0 1 moaynb https://m.edso0.ru/863
npepcTaBneHnin 06 apontounmn
€9570
Bunbnuoteka LLOK
3 Mwukpoasontouus 1 0 0 1 moaynb https://m.edso0.ru/863
e9cle
Monynauuns Kak anemeHTapHas
eguHMLa Buaa 1 3BOMIOLNN.
J'IJ:\60 L;TO :laﬂ a60TaLIiI 1 Bubnmorera LIOK
4 paropran p ) 1 0 0.5 1 mogynb https://m.edso0.ru/863
«CpaBHeHMe B1OoB no
€99c6
Mopdonorn4eckomy
KpUTepuro»
LBxyuime cunbl Bubnuoteka LLOK
5 (enemeHTapHble haKTopbl) 1 0 0 1 moaynb https://m.edsoo0.ru/863
3BonoLUumn e9dad



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9da4

EcTecTBeHHbI OT6OP 1 ero

bunbnunoteka LLIOK

6 0 2 Moaynb https://m.edsoo0.ru/863
hopmbl
€9ed0
PesynbTaThl 3Bontouunn:
NPUCNOCOBNEHHOCTb
OpraHn3mMoB U
BNOoobpasoBaHue. Bubnnoteka LLOK
7 JlabopatopHas paboTta Ne 2 0.5 2 mopynb https://m.edso0.ru/863
«OnucaHne e9fde
NPUCNOCO61IEHHOCTU
opraHuama u eé
OTHOCUTENBLHOIO XapakTepa»
HanpasneHus n nytn Buenmoreka LIOK
8 P Y 0 2 mogynb https://m.edso0.ru/863
MaKpO3BONOLMN
e9cle
9 HeobpaTumocCTb asonoummn 0 2 Moaynb
NcTopusa »nsHu Ha 3emne u
10 P . 0 2 Mopynb
MeTOoAbl €€ N3y4eHns
[MNoTe3bl MPONCXOXKOEHUS Bubnmorera LIOK
11 P A 0 3 mogynb https://m.edso00.ru/863
XKN3HW Ha 3emne
eabab
PasButune xnsHu Ha 3emsne no Bubnmorera LIOK
12 0 3 mogynb https://m.edsoo0.ru/863

dpam n nepmnogam

eabbe



https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea6be

OcHoBHbIe 3Tanbl 3BONHOLMN
pPacTUTENBHOIO N XXMBOTHOIO
Mupa. lNpakTtnyeckas pabéota Ne

Bubnnoteka LIOK

13 0.5 3 mogynb https://m.edsoo0.ru/863
1 «I3yyeHne nckonaembix
. ea8bc
OCTaTKOB pPacTeHWI 1
XKMBOTHbIX B KOINEKLNAX»
CoBpemeHHas cuctema BuGnmorexa LIOK
14 P 0 3 mogynb https://m.edsoo0.ru/863
opraHn4eckoro mumpa
ead8e
Bunbnunoteka LIOK
OBonoLUMs YenoBeka
15 0 3 moaynb https://m.edso0.ru/863
(aHTpoOnoreHes)
eac2c
[BrxyLme cunbl ((hbakTopbl) Bubnmorera LIOK
16 Y P 0 4 mopgynb https://m.edso0.ru/863
aHTponoreHesa
ead44
OCHOBHbIE CTaann 3BOSOLMN
17 A 4 0 4 moaynb
Yyenoseka
YenoBe4eckue pachl n Bubnnoteka LLOK
18 npupoaHble agantauum 0 4 mopynb https://m.edsoo0.ru/863
yenoseka eaea?2
Pe3epBHbIn ypok. O606LeHne
19 no Teme «Bo3HWKHOBEHKE 1 0 4 mopynb
pasBuUTUE XU3HW Ha 3emne»
20 JKOoorns Kak Hayka 0 4 moaynb



https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eaea2

Cpepnpbl obutaHus n

bunbnunoteka LLIOK

21 0 4 mopgynb https://m.edso0.ru/863
akonormnyeckne akTopsbl
eafec
AbuoTndeckme pakTopsbl.
JlabopartopHas paboTta Ne 3.
«Mopdonormnyeckune
OCO§$HOCTM acTeHun n3 Bubnmorexa LIOK
22 P 0.5 5 mopgynb https://m.edso0.ru/863
pasHbIX MECT OOUTAHNS». eb10e
JlabopartopHas paboTta Ne 4. -
«BnusiHne ceeta Ha pocT n
pasBuUTNE YEPEHKOB Koneyca»
Bunbnunoteka LLIOK
23 Buotnyeckme daktopsl 0 5 mopynb https://m.edso0.ru/863
eb348
JKonornyeckune
XapaKTePUCTUKN NOMyNsSLUN.
lNpakTndeckas pabota Ne 2
24 b . P 0.5 5 moaynb
«[NogcyéT NnoTHOCTH
nonynsauni pasHblX BUOOB
pacTeHunin»
Bubnuoteka LLJOK
CoobLecTBa OpraHM3mMoB —
25 B1OLIEHOS 0 5 moaynb https://m. I
H eb46a
Bunbnunoteka LIOK
JKonornyeckne CUCTeMbl
26 0 5 mogynb https://m.edso0.ru/863

(ekocuncTembl)

eb46a



https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a

OcHoBHble nokasartenu
3KOCUCTEMbI. DKONornyeckue

Bubnuoteka LLOK

27 . 1 0 5 mopynb https://m.edso0.ru/863
nupamuabl. CeoncTBa
eb5fa
akocuctem. Cykueccus
28 MpupoaHble 3KOCUCTEMDI 1 6 Moaynb
29 AHTPOMOreHHbIE 3KOCUCTEMBI 1 6 Moaynb
Bubnuoteka LLOK
b — 6
30 nocepa — rnobanbHas 1 0 6 Mogynb https://m.edsoo0.ru/863
akocucTtema 3emnu
ebbbe
Bunbnunoteka LIOK
3aKOHOMEPHOCTU
31 1 0 6 monynb https://m.edso0.ru/863
cyLecTBoBaHus 6uocdepsl
ebd16
30 YHenoseyecTBO B Buocdepe 1 0 6 Moy
3emnu
CocyLliecTBoBaHVe Nppogbl 1 Bubnmorera LIOK
33 yil PYPOA 1 0 6 Moaynb https://m.edso0.ru/863
Yyenose4ecTBa
ebale
Pe3epBHbIn ypok. O606LeHne
34 Tembl «CoobLecTsa n 1 0 6 mogynb
9KONOrn4ecKne CUCTEMbI»
OBLLUEE KOJTMYECTBO YACOB MO 34 5

NMPOrPAMME



https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e
https://m.edsoo.ru/863eba1e

NMPOBEPAEMbIE TPEBOBAHUSA K PE3YJILTATAM OCBOEHUS1 OCHOBHOU
OBPA30BATEJIbHOW MPOrPAMMbI

10 KJ1IACC

Kop,
nposepsemor
O pesyneraTa

[MpoBepsieMble NpeaMeTHbIe pe3ynbTaTbl OCBOEHUSI OCHOBHOM
obpasoBaTtenbHON NporpamMmbl CpegHero obLero
obpaszoBaHus

CcopMMpOBaHHOCTb 3HaHUN O MecTe U ponu Guonornn B
CUCTEME  HAy4YHOro 3HaHUS  eCTEeCTBEHHbIX HayK, B
dopmuposaHnn COBPEMEHHOM €CTECTBEHHO-HAy4HOM
KapTUHbl MMWpa W HayyYHOro MMWPOBO33PEHWS; O BKage
POCCUIACKNX N 3apybexXHbIX YYEHbIX-OMONOroB B passuUTue
6uonornn; @YyHKUMOHANbHOW rPaMOTHOCTU 4enoBeka Aans

pewerHna XXN3HeHHbIX 3aga4y

YMeHne packpbiBaTb copep)KaHne GUONTIOrMYecKuX TEPMUHOB
N NOHATUI: XXN3Hb, KNETKa, OpraHu3m; Metabonmam (o6meH
BelLleCcTB " npespaLleHne aHeprum), romeocTas
(camoperynauns), ypoBHeEBasi OpraHu3aumsi XXMBbIX CUCTEM,
camMoBoOCnpou3BeaeHne (penpoaykuusi), HacnegcTBEHHOCTb,

N3MEHHYNBOCTb, POCT N pa3BnUTne

YmMeHne wun3naratb 6Guonorn4eckme Teopumn  (KNeTtodHas,
XPOMOCOMHas, MyTauuoHHas), 3akoHbl (. MeHpens, T.
Moprana, H.N. BasBunoBa) n y4yeHuss (0 uUeHTpax
MHOroo6pasusi 1 NPOUCXOXAEHNSA KYNbTYPHbIX pacTteHunin H..
Basunosa), onpegensaTb rpaHnLpbl X MPUMEHUMOCTU K XKNBbIM

cncremam

YMeHune Bnapgetb MeTogamu Hay4YHOro no3HaHmA B énonormnn
(H8.6J'IIO,D,€HI/Ie n onmcaHme >XmBbIX CUCTEM, TMpouecCoB I
ABNEHNI; opraHmsauma wn nposeneHne O1oNorMyecKoro
QKCrnepnmeHTa, BblABM>XXEHNE r’mnoTes3bl; BbisiBJIEHUNE
3aBNCUMOCTU Mexay ncenegyembimn Bein4nHamu,
O6bACHEHNE NnoNy4YeHHbIX pPe3ynbratoB, WCMO/Nb30BaHHbIX
Hay4HbIX NMOHATUN, TGOpI/II7I N 3aKOHOB;, YyMeEeHune penatb

BbIBOAbl HA OCHOBAHMWN MONYy4YeHHbIX PE3ysLTaTOB)
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YMeHe BblaensTb CyLLeCTBEHHbIE NPU3HaKM BUPYCOB, KNETOK
NPOKAPUOT 1 3YKapuOT, OQHOKIIETOYHbLIX U MHOMOKJIETO4HbIX
OpraHn3MoB; OCOBGEeHHOCTU MpoueccoB o6MeHa BeLLecTB W
npeBpaLleHns SHeprMm B KJeTke,  (DOTOCKHTE3a,
MIacTU4ECKOro M 3HEepreTM4eckoro obMeHa, XeMOCUHTE3a,
MUTO3a, Melio3sa, OMNJI0AOTBOPEHNS, Pa3MHOXXEHMS,

NHOMBUAYAIbHOMO Pa3BUTUS OpraHn3ma (OHTOreHes)

YMeHMe MpPUMEHATb MONYyYEHHble 3HaHUs ANnst O6bSACHEHMS
OMONOrMYecKX TMpPOLECCOB W SBNEHUA, LN MNPUHATUSA
NPaKTUYECKUX PELUEHNN B MOBCEOHEBHOM >XU3HW B LENsX
obecnedveHnss 6e30NacHOCTN CBOEro 340pOBbsA U 300POBbS
OKpYyXawLwmx nogen, CcobniogeHnss HOPM  FPamMOTHOro
NoBEOEHNA B OKpPY>KaloLlenl MpUPOAHOA Cpeae; NMOHMMaHue
HEeOo6XoANMOCTN MCMNONb30BaHNSA OOCTVKEHUN COBPEMEHHOM
éuonormnu n onoTexHonorum ons paunoHanbHOro

NPUPOAOMNOSb30BaHSA

YMeHne pelwatb aNneMeHTapHble FeHeTU4Yeckue 3apaynm Ha
MOHO- U AUrMbpuaHoe  CKpewmBaHWe,  CUenneHHoe
HacnegoBaHWe, COCTaBNsATb  CXEeMbl  MOHOrMGpPUOHOro
CKpeLLMBaHNSa Onsi NpeackasaHust HacneaoBaHusi NMPU3HAKoB

y OpraHn3moB

YMeHve BbINONHATL nabopaTopHble U NMpakTuyeckne paboThl,
cobnogate npasuna npu  pabote € y4eOHbIM U

naéopaTopHbIM 060pPYAOBaAHMNEM

YMeHVe KpUTMYECKM OueHMBaTb U  UHTepPrpeTupoBaTb
NHpopMaUNIO BMOSIOTMYECKOrO COAEPXKAHNSA, BKITHOHAIOLLYIO
nceBOoOHay4Hble 3HaHWUS U3 PasfnyHbiX KUcTo4HuMKkos (CMWU,
Hay4HO-MONYNSPHbIE  MaTepuanbl); 3TUYECKNEe  acnekTbl
COBPEMEHHbIX uUccnegoBaHui B 6uonornn, MeguumHe,

6mnoTexHonormum

YMeHve cosgaBaTb COOCTBEHHblE MUCbMEHHbIE W YCTHblE
coobuieHns, obobuas 6buonormyeckyto uHdopmauuio n3
HECKOSIbKNX NCTOYHUKOB, rPamoTHO ncnonbL3oBaThb

NOHATUMHBIN annapat 6uonornn



11 KJIACC

Kon
npoBepsiemMor
0 pe3ynbraTa

[MpoBepsieMble NpeaMETHbIE Pe3yNbTaTbl OCBOEHNS OCHOBHOW
obpasoBaTenbHON NPorpaMMbl CpegHero obLero
obpaszoBaHus

CdhopMnpoBaHHOCTb 3HAHUM O MeCTe U ponu buonorun B
CUCTEME  HAy4YHOro 3HaHWA EeCTECTBEHHbIX HayK, B
dhopmmpoBaHnn COBPEMEHHON €CTEeCTBEHHO-Hay4YHOM
KapTWHbl MuUpa W Hay4yHOro MMPOBO33PEHUS; O BKage
POCCUNCKNX N 3apybexXHbIX YYEHbLIX-OMONOroB B pasBuUTUE
ovonoruy; (QyHKUMOHANBHOW FPaMOTHOCTN 4efnoBeka nans

peweHna >XM3HeHHbIX 3aaav

YMeHne packpbiBaTb copepykaHne 61Monorn4yeckmnx TepMrMHOB
W  NOHATWI: BWA, nonynAuus, reHodoHA, 3BOMOLUS,
OBVXyLLMe cunbl (hakTopbl) 3BONOLUMN, NPUCMOCOBNEHHOCTb
OpraHn3mMoB, BMOO06pa3oBaHKe, 3Kofornm4yeckue ¢akTopsl,
9KOCKCTEMA, NPOAYLIEHTbl, KOHCYMEHTbl, PeayueHTbl, Lenu
nuTaHus, aKonornyeckas nupamuaa, 61oreoLeHos,
6nocdepa

YMeHne wuanaratb O6MONOrMyeckne Teopun (3BONIOLMOHHASA
Teopuss Y. [apBuHa, CUMHTETUYECKAs Teopusi 3BOMOLNN),
3aKOHbl 1 3aKOHOMEPHOCTU (3apoppiweBoro cxopcTtea K.M.
bapa, 4epepoBaHus rMaBHbIX HanpaBneHWA W MNyTen
aomoumn  A.H. CeBepuoBa, y4eHus o Ouoctepe B.W.
BepHagckoro), onpegenatb rpaHvubl UX MPUMEHUMOCTU K

XKNBbIM CMCTEMAM

YMeHve Bnagetb MeToAamMu Hay4YHoOro mo3HaHus B 6ronorum
(HabniogeHMe © OnMucaHWe >XUBbIX CUCTEM, MPOLECCOB U
ABNEHW; opraHu3aunss 1 npoBefeHne 6ronorn4yeckoro
9KCMEepUMEHTa,  BbIgBWKEHWE  TMnoTe3bl;  BbiSIBNEHUE
3aBMICYMOCTHU Mexay nccnegyemMbiMu BeSIMYMHaMW,
OObSICHEHME MOJSYYEHHbIX PE3YNbTaToB, WCMOJSIb30BaHHbIX
HayYHbIX MMOHSATUA, TEOPUA W 3aKOHOB;, YMeHWe penatb

BbIBOAbl HA OCHOBaHUN MONY4YE€HHbIX pesyanaTOB)
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YMeHne BblensTb CYLWECTBEHHble MNPU3HaKN CTPOEHUs
6MONOrNYecKnx OO6bLEKTOB: BMAOB, NONyNSAUMIA, NPOOYLIEHTOB,
KOHCYMEHTOB, pefyLeHTOB, OMOreoueHO30B N 3KOCUCTEM;
OCOGEHHOCTMN MPOLECCOB HacnegCcTBEHHOW W3MEH4YMBOCTM,
€CTeCTBEHHOIo oT6opa, BNoobpasoBaHns,
NPUCNOCOBIEHHOCTM OPraHM3MoB, OENCTBUS SKONOrMYECKMX
(hakTOpOB Ha oOpraHu3mbl, MepeHoca BELWECTB U MOTOKa
SHEpPrUn B IKOCUCTEMAX, AaHTPOMOrEHHbIX W3MEHEHWU B
3KOCUCTEMAX CBOEW MECTHOCTWU, KpyroBopoTa BELLECTB U

BMoreoXMMNYECKNX LUKNOB B Buocdepe

YMeHne npuMeHATb MOSyYEeHHble 3HaHUs ONna O6bsACHEHUSs
OMONOrMYECKMX TMPOLECCOB W SABNEHUA, LN NPUHATUSA
NPaKTUYECKUX PELUEHNIA B MOBCEOHEBHOMW >XU3HW B LENsX
obecne4veHnss 6e30nNacHOCTN CBOEro 340pOBbsA U 300POBbSA
OKpYyXawLwmx nogen, CcobalgeHns HOPM  FPamMOTHOro
NnoBeOeHNA B OKpYy>Kalollen NMpUpOAHON Cpeae; MOHMMaHue
HEeOOXOANMOCTN WCMONb30BaHNSA AOCTUMXXEHUN COBPEMEHHON

6UoNorMn ANs paumoHanbHOro NPUPOAONoSb30BaHNS

YMeHne pelwaTtb 3neMeHTapHble OMoNornM4yeckne 3agayu,
COCTaBNATb CXeMbl MNepeHoca BewecTB W 3Heprun B

aKocucTtemax (Lenu NnTaHns)

YMeHve BbINONHATL nabopaTopHble U NMpakTuyeckne paboThl,
cobnogate npasuna npu  pabote € y4eOHbIM U

naéopaTopHbIM 060pPYAOBaAHMNEM

YMeHVe KpUTMYECKM OueHMBaTb U  UHTepPrpeTupoBaTb
NHpopMaUNIO BMOSIOTMYECKOrO COAEPXKAHNSA, BKITHOHAIOLLYIO
nceBOoOHay4Hble 3HaHWUS U3 PasfnyHbiX KUcTo4HuMKkos (CMWU,
Hay4YHO-MNoNyNApHbIE MaTtepuvanbl); paccmaTtpuBaTtb
rnobanbHble 39KOMOrndeckne npobnemMbl COBPEMEHHOCTH,

CbOpMI/IpOBaTb Nno OTHOLLUEHNIO K HUM COﬁCTBeHHy}O nos3nynto

YMeHve cosgaBaTb COOCTBEHHblE MUCbMEHHbIE W YCTHblE
coobuieHns, obobuas 6buonormyeckyto uHdopmauuio n3
HECKOSIbKNX NCTOYHUKOB, rPamoTHO ncnonbL3oBaThb

NOHATUMHBIN annapat 6uonornn



NMPOBEPSAEMbIE SJIEMEHTbI COAEP>XXAHUSA

10 KJ1IACC

Kop,

1.1

1.2

2.1

2.2

3.1

3.2

3.3

M poBepAemM bl NIEMEHT coaep>kaHuns

Buonorna kak HayKa

Buonorma - Hayka o >xumBon npupoge. Ponb 6Guonorun B
dopMupoBaHNN COBPEMEHHOW Hay4yHOW KapTuHbl Mupa. Cucrtema

O1ONorMyeckKmx Hayk

MeTofbl MO3HAHUS >KMBOW NpUpPoabl (HabntogeHne, SKCMepUMEHT,
onncaHue, N3MepeHNe, Knaccudurkauus, MoZenMpoBaHue,

cTaTucTnyeckas obpaboTka gaHHbIX)
>KnBble cUCTEMbI 1 NX OpraHmM3aums

JXuBble cucTembl (BMOCUCTEMDBI) KaK MNPEeAMEeT M3y4YeHusi Gronorun.

CsoncTea 6uocucTemM 1 nx paszHoobpasne

YpoBHN  opraHum3aumm  OMOCUCTEM:  MONEKYNSPHO-FEHETUYECKNIA,
KNIETOYHbIN, OpraHN3MeHHbIMN, NonynsLMOHHO-BUAOBOWA,

9KOCUCTEMHBIN, BUOCHEPHbIN
XUMMYECKNIA COCTaB N CTPOEHNE KIETKU

XUMNYECKNIA COCTaB KNETKU. XUMUYECKNE 3NEMEHTbI: MaKpPO3NEMEHTHI,
MUKpOanemMeHTbl. Boga n MunHepanbHble BewecTBa. OyHKUUN BOAbI U
MUHepasibHbIX BeLWeCcTB B Knetke. [logaoep>kaHne OCMOTUYECKOro
6anaHca

Benkun. CoctaB u cTpoeHne 6enkoB. AMMHOKMCIOTbI — MOHOMEPDI
6enKkoB. HesameHuMble n 3aMeHUMble aMUNHOKNCNOTHI.
AMUWHOKUCIIOTHBIN COCTaB. YPOBHU CTPYKTYpbl 6ENKOBOW MOMEKYnbl
(nepBnyHasa, BTOpMYHAs, TPETUYHAA W YeTBEPTUYHAA CTPYKTypa).
XumMmnyeckne ceonctea 6enkoB. brnonornyeckne gyHkUMn 6€nKoB.
depmeHTbl — Buosiormyeckne Katanusatopbl. CTpoeHue depmeHTa:
aKTUBHbIA LEHTP, cybcTpaTHaa crneunduyHocTb. KodepMeHThl.
ButamuHbl. OTnnymsa epmMeHTOB OT HEOPraHMYECKNX Katann3aToposB
Yrnesogpl: MOHOCaxapuppl (rnoKo3a, pubo3a n [e30KcMprnbo3sa),
ancaxapugpl (caxaposa, naktosa) u nonucaxapugpl  (Kpaxmarn,

[MVKOreH, Lenntonoda). buonornyeckune yHKLMM yrieBoaoB.



3.4

3.5

3.6

3.7

3.8

3.9

3.1

4.1

Jlvnngp!: Tpurnuuepugpl, cTepouabl, dhochonnugbi.
fmopodunbHo-rmgpodobHble cBoilcTBa. buonornyeckne yHKUUK
nunngos. CpaBHeHVEe yrneBonos, 6eIKOB N NUMUAOB Kak MCTOYHUKOB

3Heprum

HykneunHosble kucnotbl: OHK un PHK. Hykneotugbl — MOHOMep®bI
HYKNenHoBbIX Kucnot. CtpoeHne wun dyHkuyun OHK. CtpoeHne un
dyHKunn PHK. AT®: cTpoeHne n pyHKLmnn

LinTonorua — Hayka o knetke. KnetodHasa Teopusi. Metoabl UsyyeHus

KNETOK

Knetka kKak uenocTtHasa »wmBasi cuctema. O6Lime npusHaky KNeToK:
3aMKHyTas Hapy>Has Membpana, monekynbl [HK Kak reHeTtndeckuia

annapart, cuctema cuHTesa 6enka

Tvnbl KNETOK: aykapmoTnyeckasa n npokapuotnyeckad. Oco6eHHOCTU
CTPOEHNA NPOKapPUOTUYECKON KNETKU. KnetoyHast cTeHka GakTepuia.
CTpoeHne  ayKapmoTn4eckom KNETKN. OcHoBHbIe oTNNYns

pPacTUTENBbHOWN, XXUBOTHOW N FPUBGHON KNETKN

[MOBEPXHOCTHbIE CTPYKTYPbI KNETOK — KIIETOYHAsS CTEHKA, MUKOKaNuKC,
nx yHkummn. MNnasmartndeckasa membpaHa, e€ cBoncTBa U (QYHKUMN.
LinTonnaama n eé opraHomabl. OgHOMeMOpaHHbIE OpraHoWabl KNEeTKW:
aHponnasmartmnyeckass cetb (OlC), annapat [onbaXw, AN30COMbI.
[MonyaBTOHOMHbIE OpraHouabl KAETKW: MWUTOXOHOPWUMW, nnacTugbl.
MpoucxoxpeHne  mMuToxoHApuA W1 nnactug.  Bwuagbl  nnactug,.
HememObpaHHble opraHougbl KETKU: PUOOCOMbI, KNETOYHbIN LEHTP,

PECHUYKN, XXI'YTUKWN. (DyHKLLI/II/I opraHonaoB KNeTKW. BkntoueHuns

Appo — perynsATopHbld UeHTp kneTkn. CTpoeHue sppa: sipgepHas

obonoyka, Kapuonnasma, XpoMaTuH, AAPbILLKO. XPOMOCOMbI
TpaHCnopT BELLECTB B KNETKe

JKn3HeneaTenbHOCTb KNETKN

O6bmeH BewecTs, uUnuM MetTabonuam. Accumunaumsa  (MnacTu4ecKumn
o6MeH) 1 guccummnaumnsa (3HepreTudeckun obmeH) — OBe CTOPOHbI
eguHoro  npouecca Metabonmama.  Tunbl  obMeHa  BeLlecTs:
aBTOTPOMHLIN 1N reTepoTPodHbIn. Ponb ¢depmMeHTOB B 0OMEHe

BeLeCTB 1 npespaeHnin aHeprmm B KneTke



4.2

4.3

4.4

4.5

5.1

5.2

®doTtocmHTe3d. CeetoBas M TeMHoBasi hasbl oTocmHTE3a. Peakuum
doTocnHTE3A. O PeKTUBHOCTb hoTOCHHTESA. 3Ha4eHne
doTocuHTE3a ONsa XuU3HM Ha 3emne. BnnaHue ycnosun cpegpl Ha
OTOCMHTE3 U CMOCOObLI MOBbIWEHNA €ro MNPOJYKTUBHOCTM Yy
KYNbTYPHbIX PaCTEHUNA.

XeMOCUHTE3. XeMOoCHHTE3MpYoLmne 6akTepun. 3Ha4eHNe XeMOCUHTE3a

ONs XKN3HWM Ha 3emne

OHepreTnyecknin o6MeH B KneTke. PacuienneHne BeLEeCTB, BblaeneHne
N aKKyMynMpOBaHWE 3HEPrum B KIETKE. JTanbl 3HEepreTnyeckoro
obmeHa. [nnkonna. bpoxkeHne n ero suapl. KNUCNOPOAHOE OKUCNEHME,

NN KNETOYHOE ApIXxaHne. SPPEKTUBHOCTb SHEPreTUHECKOro OOMeEHa

Peakumn matpu4Horo cuHtesa. [eHeTunyeckas uHdopmauus n OHK.
Peannsauuns reHeTnyeckon MHpopmMauumn B KneTke. [eHeTUYeCKNin Kog,
M ero cBoWCTBa. TpaHCcKpUNuMa — MaTpudHblin cuHTes PHK.
TpaHcnsauna — 6uocnHTe3 benka. KoguposaHue aMWHOKMKCIOT. Posnb

pnéocom B BUoCHHTE3E 6enka

Hekneto4yHble hopMbl XNU3HU — BUPYCbl. VICTOpua OTKPbITUS BUPYCOB
(O.N. NeaHoBckunin). OCOBEHHOCTN CTPOEHUSA N XKUSHEAEATENbHOCTU
BupycoB. bakTepnodarn. bonesHn pacTteHun, XXMBOTHbIX N YENOBEKA,
Bbi3blBaeMble Bupycamu. Bupyc numyHogeduumTta yenoseka (BUY) —
Bo3oyautens ClOa. lMpodunaktnka pacnpoCcTpaHeHUs BUPYCHbIX

3aboneBaHuin
Pa3mMHOXeHne n nHoMeMayanbHoe pa3BnTie OpraHn3mMoB

KneTo4YHbIN LMK, UAN XXUSHEHHbIN LMKN KneTkn. NHTepdasa n MuTos.
Mpouecchbl, npoTekawwme B uWHTepdaze. Pennukauus — peakuus
matpuyHoro cuHtesa [OHK. CtpoeHne XpomMocoM. XpPOMOCOMHbIN
Habop — kapuoTtun. OunaongHbIn N ranaougHbll XPOMOCOMHbIE
Habopbl. XpomaTtuabl. LinTonorn4eckme OCHOBbI Pa3MHOXEHUS W
NHOMBUAYASIbHOrO Pas3BUTUS OPraHN3MoB.

Denenne knetkm —  wmuto3. Cragum  mutosa.  [poueccsl,
NPOMCXOQALUME Ha pasHbIX CTagusx MuTosa. brnonoruvecknii cmbicn
MUTO3a

CDOprI pa3MHOXeHNAa OpraHn3MOB: 6ecnonoe n nonosoe. Buabl
6ecnosnoro pasMHOXeHunA: feneHne Haasoe, rnoYkosaHuMe OO4HO- U

MHOIOKNETO4HbIX, cnopooGpasoBaHme, BeretTatMnBHoe pa3MHOXXeHNne.
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MCKyCCTBeHHoe KNOHUpoOBaHme opraHnM3moB, €ero 3HaydeHune and

cenekumn

[MonoBoe pasmMHOXeHWe, ero oTn4Ynsa oT 6ecnosnoro.
Menos. Crtagnnm menosa. [lpouecchl, Npoucxogslime Ha CcTagnsax
menosza. [loBegeHne xpomMocoM B  Menoze. KpoccuHrosep.

Buonornyecknin cmbicn 1 3Ha4YeHMe Menosa

[ameToreHe3 — npouecc 06pa3oBaHNs MOJMOBbIX KNETOK Y XKUBOTHbIX.
MonoBble »Xenesbl: CEMEHHVKN U AndHKKN. O6pas3oBaHne 1 pas3BuUTUe
MONOBbIX KJIETOK — rameT (cnepmato3oup, sSWUekneTka) -
cnepmatoreHe3s u ooreHe3. OCOGEHHOCTU CTPOEHUS SANLEKNETOK U

cnepmaro3onaos. OI'IJ'IO,D,OTBOpeHI/Ie. I'IapTeHoreHes

NHaonBnpyanoHoe pas3BuTME (OHTOreHes). DMOpUOHaNbHOE pas3BuUTUE
(embpuoreHes). ITanbl 3MOPUOHASIBHONO Pa3BUTUS Y MO3BOHOYHbIX
>KNBOTHBIX: apobneHue, racTpynsums, OpraHoreHes.
MocTambpuroHanbHoe pas3BuTHE. Tunbl NOCT3AMOpPUOHASIBHOIO
pPasBuUTUSA: NpsiMoe, HenpsiMoe (Nn4nHo4vHoe). BnusiHne cpegpl Ha
pasBuUTNE OPraHM3MoB; haKTOpPbl, CMOCOOHbIE Bbi3blBaTb BPOXKAEHHbIE
yponcTBa.

Poct n passutne pacteHun. OHTOreHe3 LBETKOBOrO pPacTeHus:

CTpoOeHne cemMeHun, ctagnn pas3snTus
HacnenCctBeHHOCTb Y UIBMEHYNBOCTb opraHn3mMmoB

MpeomeT n 3apayn reHetuku. Victopma passutua reHetuku. Bknap
POCCUMIACKNX U 3apybexXHbIX YYE€HbIX B pas3BuUTME reHeTukn. Metogpl
reHEeTUKN (rMépuraonornyeckmni, LIMTOreHEeTUYECKINIA,
MONEKYNAPHO-reHeTn4ecKnin). OCHOBHbIE TEHETUYECKNE MOHATUSA.

[eHeTn4eckas cMMBOSNKA, ncnosib3yemMas B cxemax CKpGLLlI/IB&HI/IVI

3aKOHOMEPHOCTM HacnegoBaHWA MNPU3HAKOB, YCTaAHOBMEHHble .
Mengenem. MoHornbpugHoe ckKpewmBaHue. 3akoH eanHoobpasns
rmépngoB nepBoro nokoneHus. [lpaBuno [oMMHUPOBaAHUS. 3akoH
pacuienfsieHns npu3HakoB. [unotesa 4MCTOTbl ramet. [lonHoe n
HenonHoe OMNHUPOBaHME.

OnrnbpngHoe cKpewmBaHne. 3aKOH HE3aBUCUMOro HacnegoBaHus
NPU3HaKOB. LIMToreHeTnyeckne OCHOBbI OUrMOPUAOHOIO CKpeLmBaHuns.
AHanuanpytoulee ckpewmsaHne. llcnonb3oBaHne aHanM3upyoLwero
CKpeLuBaHns Onsi onpeaeneHnsa reHoTuna ocoom
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CuenneHHoe HacnepgoBaHue npu3HakoB. Pab6ota T. MopraHa no
CLUEenNeHHoMy HacnegoBaHWio reHoB. HapylieHne cuensieHns reHoB B
pesynerate KPpOCCUHroBepa. XpomocomHast Teopus
HacneocTBeHHOCTU. [eHeTNYECKME KapThbl.

[eHeTMKa nona. XpOMOCOMHOe onpefefnieHne nofsa. AyTOCOMblI W
NofoBble XPOMOCOMbI. [OMOraMeTHble U reTeporameTHble OpraHnU3Mbl.

HacneposaHune NpPMU3HaKoB, CLEMJIEHHbIX C MOJIOM

N3meHumBoCTb. Bugpl  M3MEHYMBOCTU:  HeHacneaocTBEeHHas U
HacneocTBeHHas. Ponb cpedbl B HEHAcnegCTBEHHOW U3MEH4YMBOCTU.
XapakTepuctuka MoanguKauMoHHON N3MEH4YMBOCTU. BapuaunoHHbI
pPSO W BapuauMoHHas KpuBas. Hopma peakuun  npu3Haka.
Konn4ecTBeHHbIE 1M KA4YE€CTBEHHbIE MPU3HAKN N NX HOpMa peakuuu.

CsoncTtea MoaNMUKaLMOHHON N3MEHYNBOCTH

HacnepcTtBeHHas, nnu reHoTUNnYecKas, N3MEHYNBOCTb.
KomburHaTuBHast ”aMeH4nBoCcTb. Meno3 n nonosomn nNpoLecc — OCHOBa
KOMOWHATUBHOW  M3MeHYMBOCTW.  MyTauuoHHas  U3MEHYUBOCTb.
Knaccudukauusa mytaumii: reHHble XPOMOCOMHbIE, FeHOMHbIE. HacToTa
N NpUYNHbI MyTaumi. MyTareHHble akTopbl. 3aKOH FOMOSIOrMYECKNX

psiAoB B HacnegcTeseHHon namenydnsoctn H.W. Basnnosa

leHeTuka Yenoseka. KapnoTtun Yenoseka. OCHOBHbIE METOAbI FEHETUKM
yenoBeKa: reHeanornd4eckun, O6MM3HELOBbIA, LUTOrEHETUYECKUNA,
OMOXUMNYECKNIA, MONEKYNAPHO-reHETUYECKIIA. CoBpemeHHoe
onpepeneHve reHoTuna: NOSIHOreHOMHOE CEeKBEHNpPOBaHue,
reHoTmnupoBaHne, B TOM 4ucne ¢ nomowpsto [MLUP-ananuza.
HacnepcTtBeHHble 3a60neBaHNs YenoBeka: reHHble 601e3Hn, 601e3HN C
HacneacTBEHHON NpPenpacnofioXXEHHOCTbIO, XPOMOCOMHbIE 6ONE3HM.
ComaTtudeckne un reHepaTtuBHble MyTaumn. [lpvHUMNbLI 340POBOrO
obpasa XXN3HWN, ANarHOCTUKKN, NPOMUNAKTUKN U NTEYEHNS FTEHETUYECKINX
6onesHenn. MeOnKo-reHeTU4YeCKOe KOHCYNbTUpOBaHMe. 3HadeHue
MEOULNHCKON FeHETUKN B NPeaoTBpaLLEeHN N NIEYEHUN FrEeHETUYECKNX

3abosieBaHMIN YenoBeka
Cenekuusi opraHnamoB. OCHOBbI 61OTEXHONOMN

Cenekumss Kak Hayka W npouecc. 3apoxaeHne cenekumm wu

aomecTukaums. Yyenme H.W. BasunoBa o LeHTpax NpONCXOXXOEHUS U
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MHOroobpasns KynbTypHbIX pacTeHun. LleHTpbl nponcxoxXxaeHns
AOMaLLHUX XXNBOTHbIX. CopT, nopoaa, wramMmm

CoBpeMeHHble MeTofabl cenekumn. MaccoBbii 1 MHAMBMAYANbHbIV
OTOOpPbl B Cenekuum pacTeHun M >XMBOTHbIX. OueHKa 3KcTepbepa.
BnuskopoacTBeHHOE CKpewmBaHue — uWHOpuAMHE. Yucrtad nuHuA.
CKpewmBaHne 4YUCTbIX nunHWIA. [eTepo3uc, unu rubpugHas cuna.
HepogctBeHHoe — ckpewwmBaHne -  aytopuavHr.  OTganéHHas
rmépungnsaums n eé€ ycnexu. VICKyCCTBEHHbIN MyTareHe3 1 noslydeHune
nonunnonaoB. [OCTMXKEHUs Cenekununm pPacTeHUn, >XMBOTHbIX W
MUKPOOPraHn3mMoB

buotexHonorns kKak oTpacnb npoundsBoAacTBa. [eHHass WHXXeHepus.
OTanbl co3gaHnsa pekoMbuHaHTHon [JJHK n TpaHcreHHbIX opraHu3mMoB.
KnetouyHass uHxeHepusi. KneTtouHble KynbTypbl. MUKpOKNoHanbHoe
PasMHOXXeHNEe pacTeHuin. KnoHMpoBaHMe BbICOKOMPOLYKTUBHbIX
CEeNIbCKOXO3ANCTBEHHbBIX OPraHN3MOB. OJKOMOrMYECKUEe N 3TUYECKUE

npo6nemsl. MO - reHeTu4eckn MognrUMpPoBaHHbIE OPraHN3Mbl

[MpoBepsieMbIt aNeMEHT COAeP XKaHUS

OBontoLUMOHHAa Buonorms

OBONIOUMOHHAsA Teopusa n e€ MecTo B Gronoruu.

Ceupgetencrsa 3BONIOLNN. [ManeoHTONOrM4eckue:
NnocnenoBaTeNbHOCTbL  MOSBAEHUS BWAOB B NaNie€OHTONOrMYeCcKom
neronucu, nepexogHble ¢opmbl. buroreorpadguyeckue: cxoacTteo U
pasnu4yve cayH 1 pnop MaTtepukoB 1 OCTPOBOB. IMOPUOSIOrMYECKUE:
CXOACTBA W pasnmyus 3MOPUOHOB pPasHbiX BUAOB MO3BOHOYHbIX.
CpaBHUTENBHO-aHaTOMUNYECKNE: FOMOSIOMNYHbIE, aHanorn4yHole,
PYAMEHTapPHbIE OpraHbl, artaBu3mbl. MonekynapHoO-6UOXMMUYECKNE:
CXOACTBO MEXaHNU3MOB HacneacTBEHHOCTY n OCHOBHbIX

MeTabonNnyecKmnx nyTen y BCex opraHM3MoB

OsontounoHHaa Teopus Y. OapsuHa. [peanocbiikyi BO3HUKHOBEHUS

AapBUHM3MA. [BvXylMe Ccunbl  3BOAOUMM  BUAOB no  [dapBuHy
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(M36bITOMHOE  pa3MHOXEHMEe nNpuv  OrpPaHUYEHHOCTU  PECYpPCOB,
HeonpenenéHHass U3MEH4YMBOCTb, 6Gopbba 3a cCcyLlecTBOBaHUE,

€CTECTBEHHbIN OTOOP)

CuHTeTnyeckasn teopusi aonoumn (CT3) 1 OCHOBHbIE €€ MOMOXXEHUS.

Mwukpoasontoums. Monynsaums Kak eguHLa Braa 1 3BoOLNN

OBvyuwme cunbl  (pakTopbl) 3BONOUAM  BUOOB B Npupoge.
MyTauMOHHBbIN npouecc u KOMOMHaTVBHass  U3MEH4YMBOCTb.
MonynaunoHHble BOMHbI U gpend reHoB. M3onaums n murpaums.
EcTecTBeHHbIN OTOOP — Hanpaenswowmn dakTop asonoumn. dopmbl
eCTeCTBEHHOro otéopa.

MpucnocobneHHOCTb OPraHN3MOB Kak pesynstaT asontoumn. [Npumepsl
NPUCNoco6eHnn y opraHnamoB. ApoMopd03bl 1 nguoagantaumm.

Bug v Bupgoob6pasosaHvne. Kputepun Buga. OCHOBHble (HOPMbI

BMOoo6pa3oBaHis: reorpaduyeckoe, aKonorniyeckoe

Makpoasontouna. Popmbl 3BonOUUK: hUNeETUYECKAA, OUBEPreHTHas,

KOHBepreHTHasi, napannensHas. HeobpatnMmocTb aBoAOLNN
BO3HUKHOBEHME N pa3BUTUNE XXU3HN Ha 3emne

[loHay4Hble npeacTaBneHnss 0 3apoXXKAEeHUN XNU3HU. Hay4yHble rmnoTessb
BO3HUKHOBEHUSA >XM3HU Ha 3emne: abuoreHe3 ©n NaHCnepMus.
Xummnyeckas  aBOMOUUSA.  DKCNepUMeEHTalbHOE  MOATBEPXAEHME
XUMUYECKON aBonoumnn. HavanbHble aTanbl 6MONOrn4ecKon 3BOSIOLNN.
Mnoteza PHK-mupa. lNepBble KNeTkn n nx asontouys. dopmmposaHmne

OCHOBHbIX rpynn >X1nBbIX OpraHM3mMmoB

PazButne >M3HM Ha 3emne nNo 3JpaM n nepuogam. Karapxen.
Apxenckasa n npoTepo3oinckas apsbl. [Naneosorickasa apa n eé neproabl:
KEMOPUINCKUN, OpPAOBUKCKUMN, CUNYPUNCKNIA, JEBOHCKUN,
KaMeHHOYrofibHbIN, MnepMckun. Me3sozonckaa apa n e€ nepuogbl:
TpWacoBblIn, OPCKNIA, MENTOBOMW.

KainHo3oinckass 3pa M eé nepuoabl: MNaneoreHoBbll, HEOreHOBbIN,
AHTPOMOreHOBbIN.  XapakTepucTnka KaMmarta W reonorn4yeckmx

npoLeccos. OcHoBHbIe 3Tansbl 3BOJIIOUNN PACTUTENIBHOIO N XXNBOTHOIO
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Mupa. ApoMopdo3bl Y pacTeHNin 1 XMBOTHbIX. MosiBNeHne, pacuseT u

BbIMUpaHme rpynn >XmBbiX opraHN3mMmoB

Cuctema opraHn4eckKoro mMmmpa Kak otpaxeHme 3BOJIIoLnN. OcHoBHblE

cncreMaTtnyeckune rpynribl OpraHNM3MoB

OBonoums  YenoBeka.  AHTpononorns  Kak Hayka. Passutme
npencTaBneHnn O MPOUCXOXOEHUM 4enoBeka. MeTogpl un3yveHus
aHTponoreHesa. CxoactBa W pasnMyus 4YenioBeka W >KMBOTHbIX.
CunctemaTnyecKoe NonoXKeHne YenoBeka.

OBvxywme cunbl  (dakTopbl) aHTpornoreHesa. HacneacteeHHas
N3MEHYNBOCTb M €CTECTBEHHbIN 0T60P. OOLLECTBEHHbIN 06pa3 XXU3HM,

N3roTtosJieHne opyp,l/l|7| Tpyaa, MbillieHne, pedb

OcHoBHblE CTaguM 1 BETBU 3BONIOLUMMA YENOBEKA: aBCTPaONUTEKN,
Yenosek yMenbin, Yenosek NPSAMOXOASLLNIA, Yenosek
HeaHOepTaNbCKNn, YenosBek padyMHbIn. Haxogkm uncKonaemblxX
OCTaHKOB, BpPeMsi CYLLeCTBOBaHMs, 061acTb pacnpocTpaHeHusi, OO bEm

FO/IOBHOrO MO3ra, o6pas »13Hu1, Opyans

Yenosedeckne pacbl. OCHOBHble 6oOnblIMe pacbkl: eBponeougHas
(eBpasunckas), Herpo-aBcTpanongHas (skBaTopumanbHas),
MOHrosiongHas (a3naTtcko-amepukaHckasl). HYepTbl MPUCNoco6eHHOCTH
npegcTaBuTenel 4YenioBeYEeCKUX pac K YCNOBMSAM CyLLECTBOBaHMS.

EouHcTBO Yenoseveckunx pac. Kputuka pacuama
OpraHuambl 1 OKpy>xarowias cpeaa

Okonornss Kak Hayka. 3agadnm u pasgenbl  akonorun. MeTogpl
9KOJSIOMNYECKNX  NCCNEenoBaHun. OKONOrMYecKOe MUPOBO33PEHNUE.
Cpegbl 0obuTaHus OpraHM3MoB: BOAHasi, Ha3eEMHO-BO3AyLUHas,

no4yseHHast, BHyTpMopraHm3mMmeHHas

2konornyeckne daktopbl. Knaccupukaumsa aKonormdeckmnx akTopos:
abnotun4yeckue, ébunoTnyeckune " aHTPOMOreHHbIEe. HenctBne
39KOSI0rn4ecKnx hakTopoB Ha OPraHU3MbI

Abunotndeckmne (haKTopbl: CBET, Temneparypa, BNa>XHOCTb.
®otonepuognam.  NpucnocobneHnss OpraHM3MoB K  OENCTBUIO

abnoTUYeCKnNX CbaKTOpOB. Buonornyeckune PUTMbI
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buotndeckne aktopbl. Bugbl  GUOTUYECKMX  B3aNMOLENCTBUN:
KOHKYPEHLMS, XULLHNYECTBO, Napasntuam, MyTyann3m, KOMMEHcanu3m
(HaXNeBbHNYECTBO, KBAPTUPAHTCTBO), aMeHcann3aMm, HENTPan3M.
3HayeHne OUOTMYECKMX B3aUMOLENCTBUA ONsi  CyLLECTBOBaHUS

OpraHuM3MoB B NPUPOAHbIX COOOLLEeCTBax

Okonornyeckne xapakTepucTuky nonynaumn. OCHOBHble MokasaTenu
NONyNAUMN:  YUCNIEHHOCTb, MJIOTHOCTb, POXAAEMOCTb, CMEPTHOCTD,
NPUPOCT, Murpauusi. [uMHamuka 4YMCNEeHHOCTW nonynsauum un  eé
perynsuus

Coo6LLecTBa 1 3KONOrN4eCKNe CUCTEMbI

CoobuiectBo opraHnamoB - 6uoueHo3. CTpykTypbl 6uoLeHo3a:
BMOOBas, NPOCTPaHCTBEHHAS, Tpodmyeckas (Nnwesas).

Bugpbl-goMmnHaHTbl. CBS3KN B 61oLeHO3€e

JKonornyeckme cuctembl (akocuctemsbl). NMoHATME 06 aKocucTeme ”
61oreoLeHo3e. @OYHKUNOHANbHbIE  KOMMOHEHTbl  3KOCUCTEMBbI:
NpPOAYLEHTbI, KOHCYMEHTbI, peayLueHTbl. KpyroBopoT BeLLEeCTB 1 MOTOK
3Heprun B akocucteme. Tpoduryeckue (MMLLEBbLIE) YPOBHM 3KOCUCTEMBI.
Muwesble uenn ©n cetn. OCHOBHblIE MNOKasaTenn 3KOCUCTEMbI:
ovomacca, npoAayKuusi. OJKOAOrMYecKne nupamMugbl: NpoJyKuun,
YyncneHHoctTn, 6uomaccbl. CBOMCTBA 39KOCUCTEM: YCTONYMBOCTD,

camoperynsauus, passutue. Cykueccus

MpupogHble SKOCUCTEMBbI. JKOCUCTEMbI O3Ep U peK. IkocucTema
XBOWHOrO WK LWMPOKOIMCTBEHHOMO neca.

AHTPOMOreHHblIE 3KOCUCTEMbI. ArpoO3KOCUCTEMBbI. YPOOIKOCUCTEMDI.
Buonornyeckoe ” XO3ANCTBEHHOE 3HAYEHWEe arpo3KOCUCTEM U
yp60o3KocucTem.

bropasHoobpasune Kak  akTop  YCTOMYMBOCTU  3KOCMUCTEM.

CoxpaHeHre 610510rM4eckoro pasHoobpasmns Ha 3emne

Yuenune B./N. BepHagckoro o 6uocgepe. [paHuubl, COCTaB 1 CTPYKTypa
o6unocoepbl. >KuBoe BewectBo U ero  dyHKunun. OcobeHHOCTU
6rnocdepbl Kak rmnobanbHon 3KocUcTeMbl. OuHaMnyeckoe paBHoOBeCKE

n obpaTtHasa cBA3b B Ouocdepe. KpyroBopoTbl BeLwecTB W
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OroreoxXnMmyeckne LMKIbl aNeMeHTOB (yrnepoaa, a3zoTa). 30HaNbHOCTb
6nocdepbl. OCHOBHblE GUOMbI CyLLN

YenosevectBo B 6uocdepe 3emnn. AHTPOMOreHHble NU3MEHEHUs B
6unocepe. MobanbHble 3KONOrnyeckne Npoodnemsl.

OcHoBa pauMoHanbHOro ynpasneHus NPUPOOHbIMKA pecypcamMm n nx

ncnonb3oBaHne. JoCcTmKeHNs 61MoornM U oxpaHa NpUPOoAb!



YYEBHO-METOAUYECKOE OBECMNEYEHUE OEPA3OBATENIbHOIO
NPOLIECCA
OBSI3ATE/IbHbIE YYEBHbIE MATEPUATbI 4151 YYEHUKA

¢ brnonorus, 10 knacc/ KameHckuii A.A., Kacnepckas E.K., Cusornasos B.I.,
AKLUMnoHepHoe 06LecTBO «/M3paTtenncTBo «[1poceeLleHne»
¢ brnonorus, 11 knacc/ KameHcknii A.A., Kacnepckas E.K., Cusornasos B.I.,

AKuUMnoHepHoe 06LecTBo «/M3gaTtenscTBo «lpoceeLleHne»

METOAUYECKUE MATEPUAJIbI ONA YHUTENA

A.FO.NoHueBa. A.B.Topranos. brnonorus B cxemax n Tabnmyax 9KCMO Mocksa. 2012 r
I. . NepHep. buonorus. MNonHbin cnpaBo4vHMK gns nogrotoBkn K E I 3. M. AcTtpenb
2012 r

lotoBumcs K EIMD. O6was 6uonorus M [Opoda 2012 r

EM3 2012 r. buonorus. M. Actpenb 2012r

EM3. O6was 6unonorunsa. KoHTponbHble nameputensHole matepuansl M lNpoceelleHne
2012 r

.P. MyxamepyxaHoB. MacTepckas yuntens « TecTbl, 3a4eTbl, 6nmyonpock! 10-11
knacc» M «BAKO» 2007 r

O6wwas 6uonorus: Y4ebruk / MNog pen. KoHctantuHosa B.M.. - M.: Academia, 2018. -
704 c.

BopoHuos, H.H. Buonorna. O6wasn 6uonorus. 10-11 knaccbl: Y4ebHUK ans
obLeobpasoBartesfibHbIX yupexkaeHuii: basosbin yposeHb / H.H. BopoHLoB. - M.:
Mpocs., 2022. - 304 c.

Henwa-CuoHunukas, M.A. O6Lwas n caHTapHas MUKPOOMONOrns C TEXHUKOW
MUKPOBUNONOrn4ecknx ncecnegosanui: YuebHoe nocoobue / M.A. Jenwa-CuroHnukas. -
CI6.: IlTaHb, 2022. - 588 c.

3axapos, B.b. Pabo4as TeTpagb no obuwien 6uonorun: 10-11 knacc: k: YuebHuky B.B.
3axaposa, A.l. MyctaduHa, B.W. CuBornasosa, H.M. HYepHosoi "Ob6Luasn 6uonorus.
10-11 knacc" / B.b. 3axapos, E.T. 3axaposa, A.[l. Kynaes, B.W. CnBornaszos. - M.:
Ok3ameHn, 2. - 157 c.

T A JloBkosa. lNogrotoBka k onumnuagam no émnonorumn 8-11 knaccos. M Anpuc-npecc
2011

LHNDPOBbIE OBPA30OBATEJIbHbIE PECYPCbIl U PECYPCbl CETU UHTEPHET
www.informika.ru - aneKTpoHHbIN y4ebHuK "Buonorusa"” (Bep. 2.0 - 2000) us uukna
"O6y4atoLme sHUnknoneann". - Y4ebHblin Kypc, KOHTPOSIbHbIE BOMpockI. (Kak

nonb3oBaTbCs - CM. "lMomoLk".)

www.college.ru - pasgen "OTkpbIToro Konnegxa" no bnonornn. Y4ebHuk, mogenu,



On-line TecTbl, yuntento.

www.skeletos.zharko.ru - "OnopHo-aBuratensHas cuctema vyenoseka'.
O6pasoBartenbHbli canT no npegMeTy buonorus, kypc Yenosek. CTpoeHne ckenerta.
MbiweyHas cuctema. Kak ato pabotaer. [punoxkeHns: 2 ckeneTHbIX SHUuKoneanu;
ONS y4UTens - ypoku, nabopaTtopHble, 6 TECTOB C OTBETAMU.

www.biodan.narod.ru - "buo[lan" - buonorus ot daHbl. HoBocTn 1 0630pbl No
6nonoruun, akonorun. Npobnemol n Teopun. ECTb TeMaTnyeckmne BbinycKu,
doToranepen, buorpadumn BENNKMUX YHEHbIX, CReLCcnoBapb.

www.bio.1september.ru - gna yuntenen "A ngy Ha ypok Brionorun". Ctatbm no:
BoTtaHuke, 3oonornn, Bnonorum - Yenosek, O6uen 6unonornm, SKonornu.

www.bio.1september.ru - raseta "buonorns" (mexxgy BbIXOGOM O4epPEenHOro Homepa
raseTbl U NOSIBAIEHNEM MOSTHOTEKCTOBOW BEPCUN HOMEPA Ha calTe yCTaHOBMEH rogoBOM
NHTepBan)

www.kozlenkoa.narod.ru - 9T1oT cant KosneHko A.l. - npenogasartens n gns
npenopasaTenen, onga Tex, KTo y4UTCsa cam 1 y4uT Opyrux; O4HO U OUCTaHLUMOHHO,
évonoruu, Xumnn, opyrum npegmMeTam - ¢ NOMOLLbIO KoMnbioTepa n VIHTepHeT.

www.nsu.ru buonorus B BOnpocax n orteeTax - y4eHble HOBOCI/I6I/IpCKOFO
AKa,D,eMFOpO,D,Ka oTBeHaroT Ha BOMPOChI CTapLUEKNaCCHNKOB.

www.websib.ru - pasgen "buonorna" HoBocnbupckom obpasoBaTefibHON CETU.
Mopb6opka maTepranos 1 CCbINOK (MPOorpamMmbl, MPOEKTLI, MaTepuarnbl y YPOKY,
abUTYpPUEHTY).

www.nrc.edu.ru - "Bronornyeckasa kaptuHa mupa" - pasgen aNneKTPOHHOro yyebHuka
"KoHuenunm coBpeMeHHOro ecTeCTBO3HaHNA". KoHUeNnunmn NnponcxoXXngeHnsa XXU3Hm n
Teopun asonoumn. (Mepexoq no ceoiike BHU3Y "Hanee...".)

www.floranimal.ru - "FLORANIMAL - pacteHns n XXnBoTHble" Kak saHumMKnonegusi.
(O6BemM nHhopmaunn BnevaTnseT.) Boibpatb 6yKBY, OTKPOETCSA CTpaHuua C ABYMS
60nbLUMMN KONOHKaM1 HadBaHuin: PacteHuns n 2)KnBoTHble. Bbibrpaem no HasBaHuUo -
OTKpbIBAETCSA onncaHne n goTo.

www.filin.vn.ua - "®unanH" - nnalcTprupoBaHHaa SHUMKIONEANSA XXUBOTHbIX. K
COXKaneHuto He BCe pasfgensl rotosbl. OnucaHus n otorpadun.

www.nasekomie.h10.ru "Hacekomblie" O HaceKoMbIX ANns LWKOMbHUKOB - ONncaHmne
OCHOBHbIX BUOOB, PUCYHKW.

www.invertebrates.geoman.ru Hacekowmsle. lNonynapHas kHura AkumywikuHa U.W. ¢
MHO>XXECTBOM LBETHbIX PUCYHKOB 1 hoTorpacun. -



www.bird.geoman.ru Ntuubl. MNonynspHasa kHura AkumywknHa .. ¢ MHoXxecTBOM
LIBETHbIX PUCYHKOB 1 (poTorpacui.

www.animal.geoman.ru Mup »xuBoTHbIX. [MonynapHasa kHura AknmywkuHa N.W. ¢
MHOXXECTBOM LBETHbIX PUCYHKOB 1 hoTorpaduii.

fish.geoman.ru Pbi6bl. UnnocTprpoBaHHasa aHUMKIoneans polo.

www.plant.geoman.ru - )KnuaHb pacteHuin. 3aHnmarenoHo o 6oTtaHuke. baktepun.
JlekapcTBeHHbIE pacTeHus.

www.livt.net - anekTpoHHas nnncTpupoBaHHas aHUMKnonegus ">Kueble cyuiectsa".
Knaccundukauusa n chotorpadum 6e3 TekcTa.

www.nature.ok.ru - Pegkune n ncuyesatowme XnBoTtHble Poccun. OnucaHuns n ronoca
PEOKNX XXNBOTHbIX.

www.bril2002.narod.ru - Buonorusa gnsa WKonbHUKOB. Kpatkas nHgopMm. No pasgenam:
O6wwas 6unonorusa, botaHnka, 3oonorus, Yenosek.

www.festival.1september.ru - ®ecTtuBansb negarorndeckux ngen "OTKpbITbIA YPOK"
2006 - 2007. Pasgen "lNpenogasaHne 6uonornn” - 86 crtatemn.

www.charles-darwin.narod.ru - Yapnb3 JapsuH: buorpadus n KHUru.



