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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,
XapakTepusyloLmx COBPEMEHHOE  COCTOsiHMEe  CUCTEMbl  cpefgHero  obLiero
obpazoBaHna B Poccuinickon ®epepaunn, a TakxXe MNOfoXKeHNa O cneuynduke
oéuonornn, eé 3Ha4eHNn B NO3HAHUN XXMBOW NPUpoabl U ob6ecneyeHn CyLeCcTBOBaHNSA
yenoBseveckoro obuwectsa. CornacHO Ha3BaHHbIM  MOMOXEHWSM, OrnpefeneHobl
OCHOBHble (yHKLMM NpOorpamMmbl No 61MONornm 1 eé€ CTpyKTypa.

Mporpamma no 6uonorun [aér npeacTtaeBfieHne O uensax, o6 obuien cTpaTterum
00y4eHunsi, BOCNUTaHNS N PasBUTUS OBYyYatoLMXCA CPeAcTBamMU y4ebHOro npeameta
«buonorns», onpepensier ob6sA3artenbHOe NPeaMETHOE COoAep)XaHue, ero CTPYKTypY,
pacnpegeneHne no pasgenam u TemaMm, PEeKOMEHAYeMYK MNOCnenoBaTesibHOCTb
N3y4eHns y4ebHOro matepumana C YY4ETOM MEXNPEOMETHbIX U BHYTPUMNPELMETHbIX
CBsi3el, JOrMkn obpasoBaTenbHOro  Mpouecca, BO3PaCTHbIX  OCOOGEHHOCTEN
obyyaroLmxcs.

B nporpamme no 6uonornn Takxe ydmTbiBatOTCA TpeboBaHUA K MiaHupyembiM
JINYHOCTHbIM,  MeTanpegMeTHbIM U NPEeOMETHbIM  pedynbtataMm  ObyyeHnss B
(hopMMPOBaHNN OCHOBHbLIX BUOOB Y4e€OHO-NO3HABaTENbHON AeATeNbHOCTU/Y4eOHbIX
AENCTBUI 00YyHaloLLMXCA MO OCBOEHUIO Coaep KaHnst B1oNorn4eckoro obpasoBaHuns.

B nporpamme no 6uonornn (10-11 knaccel, 6a30Bblii YPOBEHb) peann3oBaH
NPUHLMN NPEeMCTBEHHOCTM B U3y4eHUM Ouonormu, OGnarogapst 4Yemy B HeM
NpoCMaTpMBaETCA  HanpaBfieHHOCTb Ha  pas3BUTUE  3HaHWNA, CBS3aHHbIX C
hopMmpoBaHNEM €CTECTBEHHO-HAY4YHOr0 MUPOBO33PEHUS, LIEHHOCTHbIX OpUeHTauui
JINYHOCTN, 3KOSTIOMMYECKOrO MbILLSIEHUS, NPEACTABNEHNIA O 300POBOM 06pase XXN3HU 1
6epeXXHbIM OTHOLLEHMEM K OKpYy>Xarollen npupogHon cpepe. [loatomy Hapsigy €
N3y4eHnemM o6LLEOBMNONOrMYECKMX TEOPUN, a TaKXe 3HAHUI O CTPOEHNN XXUBbIX CUCTEM
pPa3HOro paHra u CyLHOCTM OCHOBHbIX MPOTEKaoLWMX B HAX NPOLIECCOB B NporpamMmmMe
no 6uonorMM YyaeneHo BHUMaHWE WCMONb30BaHWUKO  MONYYEHHbIX 3HaHUN B
NOBCEOHEBHOW XXN3HN ANS peLleHns NPUKNagHbIX 3a4ad, B TOM Yuche: NpounakTmkm
HacneacTBeHHbIX 3aboneBaHnii YenoBeKa, MeaNKo-reHETUYECKOro KOHCYNBTUPOBaHNS,
0OOCHOBaHUSA  9KOMOMMYECKM  LIEeNecoobpasHOro MNOBeOeHUs B OKpYy>Katoluen
NPMPOOHON cpefe, aHanm3a BAUAHUSA XO3SNCTBEHHOW OEeATEeNbHOCTU 4enoBeka Ha
COCTOSIHME MPUPOLHbIX W WUCKYCCTBEHHbIX 3KOCUCTEM. YCUNEHME BHMMaHuA K
NPUKNagHOM HanpaeneHHOCTN y4ebHoro npegmeTta «buonorusi» NPoOoMKTOBaHO
Heo6XoOUMOCTbLIO 0OecneYeHns YCNoBUIN QNS PeLleHnst OOHOW N3 aKTyalbHbIX 3agad



LLUKOSIbHOrO 6rnonormyeckoro obpasoBaHns, Kotopas npegnonaraeT opMupoBaHue y
oby4alLmxcs  CNOCOBHOCTM  afanTUpOoBaTbCA K M3MEHEHVWSM  OUHAMWUYHO
pa3BUBAlOLLIErOCsl COBPEMEHHOIO Mupa.

Buonorusa Ha ypoBHe cpenHero obuiero o6pas3oBaHnsa 3aHUMaeT BaXXHOE MECTO.
OHa obecnednBaer opmMmpoBaHMe Yy oOy4aroWmMXcs NpPencTaBneHnn O Hay4HoWn
KapTVHE MUpa, paclnpsieT N 0606LLAET 3HAHMS O XXUBOW NpUpoae, €€ OTNNYNTENbHbIX
NpU3HaKax — YPOBHEBOW OopraHM3auum 1 3BoouMn, co34aéT YCnoBus isa: Nno3HaHus
3aKOHOB >XMBOW Npupodbl, GOPMUPOBAHUSA (PYHKLIMOHANBHOW MPaMOTHOCTN, HaBbIKOB
340pOBOro U 6e30MacHoOro obpasa XMU3HN, 3KONOrMYECKOrO MbILLMIEHUS, LLIEHHOCTHOIO
OTHOLLEHNS K XXUBOW NPUPOAE 1 YENOBEKY.

Bonblloe 3HayeHne 6Monorus UMeeT Takke AN PeLUeHUsi BOCMUTaTENbHbIX U
pas3BMBalOLLMX 3a[ay cpefHero obLlero ob6pasoBaHns, coumani3aumm oby4atoLLmXCs.
N3yyeHne 6rnonorun obecrneydrBaeT ycnosus anst hopMmMpoBaHUS UHTENNEKTYalbHbIX,
KOMMYHUKAUWOHHBIX U MH(OPMALMOHHbIX  HaBblKOB, 3CTETUYECKON  KYNbTYpbl,
CMOCO6CTBYET UHTErpauum GUONIOTMYECKUX 3HaHWIA C MPEACTaBNEHUSIMU U3 [PYrux
y4ebHbIX NpPeaMeToB, B 4YacTHOCTW, U3NKK, XUMuUM W reorpacdun. HassaHHble
MOMOXXEHNs1 O MpepHasHaveHun y4debHoro npegmeta «buonorusi» coctaBuIM OCHOBY
ANsS onpefeneHns noaxodoB K OTOOPY W CTPYKTYPUPOBAHWIO €ro COpep’KaHus,
NpencTaBfieHHOro B Nporpamme no 61onoruu.

OT6op copepxaHus yyebHoro npegmeta «buonorms» Ha 6a30BOM ypOBHE
OCYLLECTBNEH C NO3MLMIN KYNLTYPOCOOOPa3HOro nogxona, B COOTBETCTBUW C KOTOPbIM
obyvaloLmecss OOMKHbI OCBOUTb 3HAHWUS N YMEHWUs, 3Hadumble Ons (GopMUpPOBaHNA
obLen KynbTypbl, onpegensoowmne agekBaTtHoe NOBEAEHNE HYENOBEKA B OKPY>XatoLLel
npupogHou cpefe, BOCTpeboBaHHble B MOBCEOHEBHOM >KM3HU W MPaKTUYEeCKOWN
peatenbHocTn. Ocoboe MecToO B STOM CUCTEME 3HAHWA 3aHUMAaOT  SNEeMEHTbI
copep>XaHusi, KOTOpble Chny>aT OCHOBOW ANnsa (popMuMpoBaHMA MpPencTaBneHnin o
COBPEMEHHON €CTECTBEHHO-HAay4YHON KapTMHE MUpa U LIEHHOCTHbIX OpUEeHTaumsX
JINYHOCTN, CNOCOBCTBYIOWNX FYyMaHM3aunmnm 61onormyeckoro o6pasoBaHus.

CTpyKTypupoBaHMe cogepXXaHna yy4ebHOro matepuana B nporpamme no
OnonorMM  OCyLLECTBIEHO C  YY4ETOM MNPUOPUTETHONO  3HA4YeHUs 3HaHUn 06
OTIHMUTENBHBIX OCOBEHHOCTSX >XMBOW NpMpoAbl, O €€ YPOBHEBOW OpraHu3auun u
sBonoumn. B cooTBeTCTBMM C 3TUM B CTPYKType y4yebHoro npegmeta «buonorus»
BblAENEHbl cregyoumne cogepxXatefbHble NUHUK: «brnonorms kKak Hayka. MeTtogbl
Hay4HOro nmno3HaHus», «Knetka Kak o6uonornyeckas cucrtemar», «OpraHmam Kak
ouonornyeckaa cuctemar», «Cuctema u MHoroobpasme OpraHM4ecKoro Mupa»,
«DBOSIOLMS XKNBOWN NPUPOLAbI», «DKOCUCTEMbI 1 NPUCYLLNE NM 3aKOHOMEPHOCTU».



Llenb wn3ydeHna yyebHoro npegmeta «buonormsi» Ha 6a30BOM YpOBHE -
oBnageHve oby4varWmnMNCs 3HAHNAMU O CTPYKTYPHO-(DYHKLMOHAIBHON OpraHn3aumm
>XMBbIX CUCTEM Pa3HOro paHra n NpuobpeTeHne YMEHNI NCMONb30BaTb 3TN 3HAHUS ANs
rPaMOTHbIX AENCTBUA B OTHOLLUEHUN OOBEKTOB XXMBOW NPUPOLOb! 1 PELLEHUS PasNYHbIX
>KVU3HEHHbIX Npobnem.

LHocTumxeHne uenn wnsydeHns ydyebHoro npegmeta «buonorusi» Ha 6a30BOM
ypOBHe 06ecrneymBaeTCs peLleHemM crnegyowmx 3agaq:

® OCBOEHME OOy4alLMMNCA CUCTEMbI 3HaHUM O OUOAOIMYECKNX TEeopusiX,
YYEHUAX, 3aKOHaX, 3aKOHOMEPHOCTSX, runoTesax, npasunax, Cny>xawmx
OCHOBOW AN hopMMPOBaHNSA NpeacTaBneHnin 0O ecCTECTBEHHO-HAYYHOW KapTUHe
MMpa, O MeTogax Hay4yHOro MnO3HaHWA, CTPOEHUW, MHoroobpasmm Wu
OCOOEHHOCTAX XXMBbIX CUCTEM pPa3HOro YPOBHS OpraHn3auuu, BblOAOLNXCA
OTKPbITUAX N COBPEMEHHbIX UCCNEAOoBaHNSAX B BMonoruu;

e (opmupoBaHne y OO6y4valLWUXCA MNO3HABaTENbHbIX, WHTENNEKTyallbHbIX W
TBOPYECKMX CMOCOBHOCTEN B MpoLEecCce aHanmM3a aHHbIX O NyTAX pasBuTus B
OMONOrnMN HayYHbIX B3MMS4OB, UOE M NOOXOAOB K W3YHEHUIO XXMBbIX CUCTEM
Pa3HOro YPOBHSA OpraHn3auuu;

e CTaHOBnNeHMe Yy oby4dawwmxcs  obwen  KynbTypbl,  (YHKUNOHANLHOW
rPamMoOTHOCTW, pas3BUTUE YMEHUA OOBLACHATb U  OUEHUBaATb  SABJIEHUS
OKpY>XalLLlero Mupa >XUBOW MNpupoabl Ha OCHOBaHMM 3HaHUW W OMbITa,
NOAYYEHHbIX NPY U3y4YeHUn BMonornu;

e opMupoBaHME Yy OOyYalLWUXCA YMEHUA WANMKCTPMPOBATb  3HA4YeHue
OVONOrMYEeCKNX 3HaAHUN B MNPaKTUYECKOW OeATEeNbHOCTM YenoBeka, passBuTuu
COBPEMEHHbIX MEAULIMHCKMX TEXHONOMMIN 1N arpoBbUOTEXHONOMNIA;

e BOCMUTaHNE YOEXOEHHOCTU B BO3MOXHOCTU MO3HAHMS YENOBEKOM >XUBOWA
npupoabl, HeobXoOMMOCTN OGepexXHOro OTHOWEHNA K HeW, CcobniogeHus
3TUYECKUX HOPM MpY NPOBeAEHNN BUOOMNYECKNX NCCNeoBaHNN;

® OCO3HaHMe LEHHOCTU OWONOrNYeCKUX 3HAHUA AN1s  MOBbLIWEHUS YPOBHS
9KONOrM4eCKOM KynbTypbl, AN (hOpMMPOBaHMSA Hay4YHOrO MUPOBO33PEHNIS;

® pVMeEHeHNe MNPUOBPETEHHBIX 3HAHMM U YMEHWA B MOBCEAHEBHOW >XWU3HWU LS
OLEHKN MOCNEACTBUN CBOEN AEATENBHOCTU MO OTHOLUEHUIO K OKPY>KatoLLEN
cpege, COOCTBEHHOMY 300pPOBbLIO, O6OCHOBaHWE U co6noaeHNne Mep
NpouNakTUKN 3abonesaHnm.

B cucteme cpepgHero obuero o6pasoBaHus «brnonorus», ndydaemas Ha 6asosom
YPOBHE, SABNSeTCA o06s3aTefbHbiM  y4ebHbIM NPEeaMETOM, BXOASAWMM B COCTaB
npegMeTHoON obnacTn «ECTeCTBEHHO-Hay4YHbIE MPEAMETbI».

Ons n3dydeHna 6uonornnm Ha 6a30BOM ypoOBHE cpefHero obuiero obpasoBaHusA
otBoauTcs 68 vacos: B 10 knacce — 34 yaca (1 4yac B Hegento), B 11 knacce — 34 yaca
(1 vac B Hegento).



COLAEPXAHUE OBYYEHUSA
10 KNNACC

Tema 1. Buonorusi Kak Hayka.

Buonorna kak Hayka. CBsi3b 6MONOrMM C OBLLECTBEHHBIMU, TEXHUYECKMMU U
APYruMn eCTECTBEHHbBIMWU HayKamu, hnnocoduen, aTMKon, 3CTETUKON 1 npasoM. Ponb
évonormm B (POPMUPOBAHUN COBPEMEHHON Hay4HOW KapTuHbl Mupa. Cuctema
610NornYecKnx Hayk.

MeToabl MO3HaHUA >XXMBOW nNpupogpl (HabnwogeHne, 3KCMEePUMEHT, OrnucaHue,
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. XKuBble cuUCTEMbI U UX OpraHu3ayus.

JKuBble cucTtemMbl (BUOCUCTEMDBI) Kak MNpeameT u3ydeHus 6Guonorun. Otnuyme
XXMBbIX CUCTEM OT HEOPraHNYEeCKOWN NPUPOAbI.

CsonictBa 6mocucteM 1 Mx pasHoobpasne. YpoBHU opraHusauum OnocucTem:
MONEKYNSAPHDbIN, KNETOYHbIN, TKAHEBbIA, OPraHW3MEHHbIN, MNONYNALUNOHHO-BULOBOM,
9KOCUCTEMHBIN (BUoreoLeHOTUYECKUIN), 6UOCEpPHbIN.

LdemoHcTpauuu:

Tabnuupl 1 cxembl: «OCHOBHbIE NPU3HAKN XXN3HU», «YPOBHN OpraHn3aummn XX1som
NpUPOAbI».

O6opypnosaHue: mogenb monekynbl OHK.

Tema 3. Xummn4eckuin coctaB N CTPOEHUE KJIETKWU.
XUMNYECKNIN COCTaB KNETKU. XUMUYECKNE BNEMEHTbI: MaKpO3NEMEHThI,
MUKpoanemMeHTbl. Boga n MuHepanbHble BelecTsa.

OyHKUMM  BOObl W MUHepasibHbIX BewecTB B Knetke. [lopgaoep>xaHue
OCMOTUYeCKOro 6anaHca.

Benkn. CoctaB n CTpoeHue 6enkoB. AMUHOKUCIOTbI — MOHOMEpPbl 6esKOoB.
He3ameHnMble 1 3aMEHUMbleE aMUHOKWUCNOTbl. AMWHOKUCIOTHbIA COCTaB. YPOBHMU
CTPYKTYpbl 6€NKOBOW MOSEKYNbI (MepBMYHAas, BTOPUYHAsA, TPETUYHAA U YeTBepTUYHAS
CTPYKTYpa). XuMmn4yeckumne ceonctea 6enkoB. brnonormnyeckmne yHKLmm 6enKoB.

depmeHTbl — buonorndeckne Karanusatopbl. CTpoeHne epMeHTa: aKTUBHbIN
LeHTp, cybcTpaTHaa crneumuyHocTb. KodepMeHTbl. ButamuHbl. OTnnymnsa dhepmMeHToB
OT HEOPraHMYEeCKNX KaTtannsaTopos.



Yrnesogpl: MoHOcaxapugbl (FMoKo3a, pubo3a 1 0e30Kcnpubosa), gucaxapugpbl
(caxapoza, nakTto3a) W nonucaxapuapl (Kpaxman, [UKOreH,  Lennonosa).
buonornyeckune yHKUUM yrnesonos.

Jlvnuabt: Tpurmuuepuapl, doconunugpbl, cTepougpbl.
maopodunbHO-r°MapodobHble  cBoncTBa.  buonormyeckmne  yHKUUM  NMNWAOB.
CpaBHeHMe yrneBofoB, 6eNKOB 1 NUNUAOB Kak UCTOYHUKOB SHEPTUN.

HykneuHoBble kucnotel: JHK n PHK. Hykneotugbl — MOHOMEpPbI HYKNENHOBbLIX
kucnot. CtpoeHne n dpyHkumn OHK. CtpoeHne n dyHkuum PHK. Bugbl PHK. ATO:
CTPOEHNE N PYHKLMN.

Lntonorns — Hayka o knetke. KnetoyHas teopusi — NnpumMep B3anMogencTBus
ngen n hakToB B HAY4YHOM MO3HaHUN. MeToabl U3yHeHUS KNETKN.

Knetka kak uenoctHas »kmas cuctema. O6Lime nNpusHaky KIeToK: 3aMKHyTas
Hapy>xHaa mMembpaHa, monekynbl OHK Kak reHeTudeckuin annapart, cCuctema cuHTesa
6enka.

Tunbl KNETOK: ayKapuoTmyeckas u npokapuotnyeckas. OCO6eHHOCTN CTPOEHMS
NPOKaPNOTUYECKOW KNETKN. Kneto4Has CTeHkKa 6aKTepUI. CtpoeHue
aykapunoTndeckon Knetkn. OCHOBHbIE OTNNYUS PACTUTENBHON, XXUBOTHON N FPUBHOIA
KNETKN.

[MOBEPXHOCTHbIE CTPYKTYPbl KNETOK — KIETOYHAA CTEHKa, MUKOKaNMKC, WX
dyHKuMn. lNnasmaTtndeckas membpaHa, e€ cBoncTBa U yHKumK. LiuTonnasma n eé
opraHougbl. OpHomMemMbpaHHble opraHoungbl Knetku: 3lC, annapat [onboXxw,
nn3ocombl. [loflyaBTOHOMHbIE — OpraHoudbl  KNETKW:  MUTOXOHAPWW, nnacTtugpl.
MpouncxoxpgeHne muTOXoHApU ©  nnactug. Bwugbl nnactug.  Hememb6padHbie
opraHougpl KNeTku: puboCoMbl, KNETOYHbLIN LEHTP, LEHTPUONN, PECHUYKN, XKIYTUKW.
OyHKUMN opraHonaoB KNeTkn. BknioveHums.

AOpo — perynsatopHbln LeHTp KneTkn. CTpoeHne sgpa: sigepHasi 060504Ka,
Kapuonnasma, XpoMaTuH, S4pbILLKO. XPOMOCOMbI.

TpaHCnopT BELLECTB B KIIETKE.

LemoHcTpaunn:

MopTtpeThi: A. JleeeHryk, P. Tyk, T. LLIBaHH, M. LLinengeHn, P. Bupxos, [>X. YOTCOH,
®. Kpuk, M. YunkuHc, P. ®paHknuH, K. M. bap.

Ounarpammbl: «PacnpeneneHne XMMUYECKUX 3NIEMEHTOB B HEXMBOW MNpupoge»,
«PacnpepeneHne XmMn4ecknx aneMeHTOB B XXNBOW NPUPOAE».

Tabnuupl n cxembl: «[lepnoguyeckas Tabnuua XUMUYECKUX SNEMEHTOB»,
«CTpoeHne monekynbl Boabl», «bunocuHTed 6enka», «CTpoOeHWe MoneKkynbl 6enka»,
«CTpoeHne depmeHTa», «HyknenHoBble Kucnotbl. JHK», «CTtpoeHune monekynbl ATD»,
«CTpOEHNE 3yKapuOTUYECKON KNETKU», «CTpOeHne >XMBOTHOW KNeTKu», «CTpoeHune
pPacTUTENbHON KNeTkn», «CTpoeHne MnpoKapuoTUyeckon Knetku», «CTpoeHue sagpa
KNeTKn», «Yrnesoabl», «Jinnngbi».

O6opyaoBaHue: CBETOBOW MUKPOCKOM, oO6opyaoBaHue [ns  npoBedeHns
HaGNOOEHUN, WN3MEPEHUN, SKCMEPUMEHTOB, MUKpornpenapaTtbl  PacTUTENbHbIX,
>XNBOTHbIX 1 6aKTepranbHbIX KNETOK.



JlabopaTopHblie U NpakTu4eckne paboTbi:

JlabopatopHas pabota Ne 1. «/3yyeHne KaTanUTUY4ECKON aKTUBHOCTU
(hepMeHTOB (Ha NpuMepe amunasbl UK KaTanasbl)».

JlabopaTopHasa pabota Ne 2. «/3y4eHne CTPOEHUSA KNETOK PaCTEHNI, >KNBOTHbIX
1N 6aKTEPUin NOJ MMKPOCKOMOM Ha rOTOBbIX MUKpONpenapaTtax u ux onMmcaHue».

Tema 4. XKusHepneaTenbHOCTb KJIETKU.

O6meH BewlecTB, WM MeTabonmam. AccumMunaumsa (MNacTUY4eCKUin OBMeH) u
anccummnaums  (dHepreTndeckmn o6bmeH) — [OBe CTOPOHbl  €AMHOro npolecca
mMeTabonuama. Pofib 3aKOHOB COXpaHeHusi BelecTB W 3Heprun B MNOHUMaHUN
MeTabonuama.

Tunbl obmMeHa BeLlecTB: aBTOTPOMHbIN KU retepoTpodHbin. Ponb depmeHTOB B
obmeHe BeLLeCTB 1 NpeBpaLLeHnn 3HEPrumn B KIETKE.

doTocnHTe3. CeeToBas 1 TeMHoBas asbl poTocnHTe3a. Peakunn potocmHTesa.
OddekTnBHOCTL (oTocuHTE3a. 3HadeHne OToCMHTE3a O XKU3HU Ha 3emne.
BnusaHne ycnosui cpefpl Ha POTOCMHTES U CNOCOO6bI MOBbILIEHWS €ro NPOAYKTUBHOCTH
Y KYNbTYPHbIX PacTEHWUNA.

XeMOCHHTe3. XeMocCuHTe3Vpylowmne 6akTepun. 3HaYeHWe XemMocuHTe3a AN
XKN3HU Ha 3emre.

OHepreTnyeckun o6bmeH B KeTke. PacuienneHne BewecTB, BblAeNeHne wu
aKKyMynMpoBaHMe 3Heprun B KeTKe. JTarnbl SHepretTmyeckoro obmeHa. [Mmukonus.
bpoxeHne un ero Bugbl. KucnopogHoe OKUCEHWE, WM KINETOYHOE [AbIXaHue.
OkucnutenbHoe ochopunupoBaHune. APPEKTUBHOCTb SHEPrETUHECKOrO OOMEHa.

Peakunn matpudHoro cuHtesa. leHeTndeckas nHgpopmaums n OHK. Peanusayus
reHeTMYeCKon WuHpopmMaununm B KeTke. [eHeTMyeckum Kog W ero CBOWCTBA.
TpaHckpunums — maTpuyHbin cnHTe3 PHK. TpaHcnauusa — 6uocunHTes 6enka. OTanbl
TpaHcnaumn. KoguposaHue aMMHOKUCNOT. Ponb pnbéocom B GUOCHHTESE BesKa.

Hekneto4uHble OpMbl XU3HN — BUPYCbl. cTopua oOTKpbiTMs Bupycos (0. W.
MBaHoBCKUIN). OCOBGEHHOCTN CTPOEHNS U XXUSHEHHOIO LKNa BUpycoB. bakTepuodarn.
bonesHn pacTeHuin, >KMBOTHbIX W YenoBeKa, BbI3blBaeMble Bupycamn. Bupyc
nmmyHogedunumta vyenoseka (BNY) — Bosbygutens ClNOa. O6paTHas TpaHCKpUnums,
peBepTasa u nHTerpasa. [Npogunnaktmka pacnpocTpaHeHns BUPYCHbIX 3a00neBaHNiA.

AemMmoHcTpayun:

MopTtpeTsl: H. K. Konbuos, . . MBaHoBckun, K. A. Tumnpsises.

Tabnuubl ©n cxembl:  «Tunbl  nUTaHua», «MeTabonnam», «MUTOXOHOPWS»,
«DHEepreTnyecknn obmeH», «Xnoponnact», «®otocmHTe3», «CTpoeHne [OHK»,
«CTpoeHne un @yHKUMOHUpPOBaHNe reHa», «CuHTe3 6enka», «[eHeTudeckum Kopg»,
«Bupycbl», «baktepunodarn», «CTpoeHne wn XU3HeHHbI umkn Bupyca Cll0a,

6akTepunodara», «Pennnkauna JHK».
O6opynoBaHune: Mogenu-annaukaumm «ygsoeHne [OHK wn  TpaHcKpunums»,
«brnocunHTes 6enka», «CTpoeHne KneTkn», Moaenb CTpykTypbl AHK.



Tema 5. PasMmHOXeHne u nHaguBuayanbHOe pa3BuTUe OPraHu3MoB.

KneTo4YHbIN LMK, UK XXNU3HEHHbIN LMK KNeTKU. NIHTepdasa n mutoa. lNpoueccel,
npotekawwme B WMHTepdase. Pennnkauma — peakumsa matpuyHoro cuHtesa [OHK.
CTpoeHne XpoMoCOM. XPOMOCOMHbIN HAbop — KapuoTun. OunanongHslin n ranfiongHbIn
XPOMOCOMHblE Habopbl. Xpomatugpl. LMTonornyeckme OCHOBbI Pa3MHOXEHUS U
NHONBMAYaNbHOro PasBUTNS OPraHN3MOB.

Henenve knetkm - muto3. Ctagmm mutosa. [lpouecchl, npoucxopswme Ha
pasHbIX CTagnsx MmTo3a. buonorn4ecknii CMbiCcn MUTO3a.

lMporpammupyemas rmbenb KNeTKM — arnonTos.

dopMbl pasMHOXEHUST opraHmM3mMoB: 6ecnonoe n nonosoe. Buapl 6ecnonoro
Pa3MHOXEHWSA:  [efleHMe  HagBoe, MO4YKoBaHWE OAHO- M MHOFOKNETOYHbIX,
cnopoobpasoBaHne, BereTtaTtMBHOE pasMHOXeHue. VICKYCCTBEHHOE KIOHMpOBaHMe
OpraHn3mMoOB, ero 3Ha4eHve Ans cenekunu.

[MonoBoe pasmMHOXKeHue, ero oTIn4usa ot 6ecrnonoro.

Menos. Ctagun menosa. [lpouecchl, npoucxogswmne Ha CcTagusax Menosa.
lMoBeneHne xpomocoM B Menose. KpoccuHrosep. bronornyecknii CMbICn 1 3Ha4eHNe
Menosa.

lameToreHes — npouecc ob6pa3oBaHus MOMOBbIX KETOK Y XMBOTHbIX. [MonoBble
>Xenesbl: CEMEHHUKN U andHuKKN. O6pasoBaHne 1 pasBuUTHE MOMOBbLIX KNETOK — rameT
(cnepmarto3ouna, AnlekneTka) — cnepmMmaroreHe3 u oBoreHe3. OCOBEHHOCTN CTPOEHUS
ANLEKNETOK 1 cnepmaTo3ongoB. OnnogoTBopeHune. NapTeHoreHes.

WNHouBugyansHoe pas3sutne  (OHTOreHes). OMbpunoHanbHoe  pasBuTtue
(eambpuoreHes). 3JTanbl 3MOPUOHANBHOrO pPas3BUTUA Y MO3BOHOYHbLIX >KMBOTHbIX:
ApobneHne, racTpynauus, opraHoreHes. [locTambpuoHanbHOe passuTue. Tunbl
NOCTAMOPUOHANIBHOIO PasBUTUSA: NPSMOE, HenpsiMoe (InYMHOYHOe). BnnsHue cpepgpl
Ha pas3BUTME OPraHM3MoB, haKTopbl, CNOCO6HbIE Bbi3biBaTb BPOXKAEHHbLIE YpOACTBA.

Poct n passutne pacteHnin. OHTOreHe3 LBETKOBOIO pPacTeHUs: CTPOEeHue
CeMeHN, cTagun pasBuTUsS.

AemMmoHcTpauyun:

Tabnuupl un  cxembl:  «DOpMbl  Pa3MHOXEHUSI  OpraHu3moB», «[lBonHOe
ONNOLOTBOPEHNE Y LIBETKOBbIX pacTeHUn», «BeretatnBHOe pa3MHOXXEHNE PacTEHUIA»,
«[leneHne kneTkn 6aktepuin», «CTpoeHne NonoBbIX KNETOK», «CTPOeHne XPOMOCOMbI»,
«KneTouHbIn umkn», «Pennukauna OHK», «Mwutos», «Menos», «[1psimoe n Henpsimoe
passuTne», «fameToreHes y wmMnekonuTalwWmUx u Yenoseka», «OCHOBHble CTaguu
OHTOreHesa».

O6opypoBaHue: MUKPOCKOMM, MUKponpenapaThl «CnepmaTo3ongbl
MIeKonuTatowero», «dAinueknetTka mnekonutawlowero», «KapuokmHes B KJeTKax
KOpeLlKa Jiyka», MarHMTHasa mopgenb-annnukauus «eneHne knetku», mogens OHK,
MOAeNnb MeTagasHoM XPOMOCOMBI.

JlabopaTopHble U NpakTu4yeckne paborbl:

JlabopaTtopHasa paboTta Ne 3. «<HabnogeHne MrUTo3a B KIETKAxX KOHYMKA KOpeLlKa
JlyKa Ha roToBbIX MUKpoOnpenapaTax».



JlabopatopHas pabota Ne 4. «/I3y4eHne CTPOEHUS MOMOBbLIX KMETOK Ha rOTOBbIX
MUKponpenaparax».

Tema 6. HacneacTBEHHOCTb U UBMEHYNBOCTb OPraHU3MoOB.

MpeomeT 1 3agayn reHeTuku. ctopus pasButus reHeTukn. Ponb umMtonorum m
aMO6PMONOrMM B CTAHOBNEHUN FEHETUKN. BKnap poCCUNCKNX N 3apyBeXXHbIX YY4EHbIX B
pasBuTME TreHeTuKn. MeTtoabl reHeTUKn (rmMbpugonormYecKun, LUTOreHETUYECKUN,
MONEKyNApHO-reHeTn4yecknin). OCHOBHblE TeHETUYECKMEe MOoHATUS. [eHeTuyeckas
CUMBOJIKA, UCNONb3yeMas B CXeMax CKpeLLBaHUNA.

3aKOHOMEPHOCTN HacnegoBaHWss MNPU3HAKOB, YCTaHOBMNEHHble [ MeHgenem.
MoHornépuagHoe ckpelmBaHme. 3akKoH eanHoobpa3unst rmMbpuaoB NEPBOro MOKONEHUS.
MpaBnno goMuHMpOBaHNS. 3aKOH pacLuenneHns NpusHakoB. MnoTesa YNCTOTbl FaMeT.
MonHoe n HenonHoe LOMUHMPOBAHKE.

OurmbpungHoe ckpelymBaHne. 3aKOH HE3aBMCKMMOro HacneqoBaHust MPU3HaKoB.
LinToreHeTn4eckne  OCHOBbl  AUMMOPUAOHONO  CKpewmBaHus.  AHanusupyouiee
cKpewwmBaHune. Vicnonb3oBaHne aHanM3npyroLLEro CKpelmBaHna nns onpeneneHns
reHoTmMna ocoowu.

CuenneHHoe HacnegoBaHue npuaHakoB. Pa6ota T. MopraHa no cuensieHHOMY
HacneqoBaHMIO reHoB. HapyLueHne CLEenneHns reHoB B peaynbTaTe KPOCCUHIroBepa.

XpoMocomMHas Teopust HaCNeACcTBEHHOCTU. [eHeTnYeCcKune KapThbl.

leHeTnka nona. XpOMOCOMHOe onpefgeneHne nona. AyTOCOMbl U MNOSiIOBble
XpoMocombl. [omMorameTHble W reteporameTHble oOpraHu3ambl. HacnepoBaHue
NPW3HAKOB, CLIEMIEHHbIX C MOJSIOM.

M3meHunBoCTb. Buapl M3MEHYMBOCTU: HeHAcNeacTBEeHHasi U HacneacTBEHHas.
Ponb cpegpl B HeHacnenCTBEHHOW N3MEHYMBOCTN. XapaktepucTtumka
MOANMMKALNOHHON N3MEHYMBOCTU. BapumaunoHHbIn psg 1 BapuauMOHHAsA Kpusasi.
Hopma peakunn npusHaka. Konn4ecTBeHHble 1 Ka4eCTBEHHbIE MPU3HAKN U UX HOpMa
peakumn. CBoncTea MoanduKaunoHHON N3MEHUYNBOCTN.

HacneoctBeHHasa, wnu  reHotunuyeckasi, W3MEH4YMBOCTb. KombuHaTtusHas
N3MEHYMBOCTb. Menos 1 NonoBon NPoLEecc — OCHOBa KOMOUHATUBHOWN U3MEHYMBOCTH.
MyTaumoHHaa M3MEHYMBOCTb. Knaccudukaumsa MyTauuin: reHHble, XPOMOCOMHbIE,
reHoMHble. YacTtota ©“  nNpuydmMHbl  MyTauuin. MyTareHHble  ¢akTopbl.  3akKOH
FOMOJSIOrNYECKNX PSOOB B HAacNeacTBeHHoM nameH4msoctn H. . BaBnnosa.

BHesigpepHas HacneacTBEHHOCTb N USBMEHYMBOCTD.

leHeTnka 4enoseka. Kapuotmn 4denoBeka. OCHOBHblE METOObl TEHETUKU
yenoBeka: reHeaniorm4yeckui, ONN3HELOBbLIN, LUTOreHETUYECKNIA, OUOXUMUYECKUN,
MOneKyNsapHo-reHeTndecknin. CoBpeMeHHOe onpeaeneHne reHoTuna: NosIHOreHOMHoe
CEKBEHNPOBaHNE, reHOTUNMPOBaHMe, B TOM 4ucne ¢ nomouwsto [N P-aHannsa.
HacnepctBeHHble  3aboneBaHUst  4YenoBeKa: reHHble  6one3Hn, 60nesHn c
HacnegcTBEHHOW MpenpacnofoXXEHHOCTbI, XPOMOCOMHbIe 6o51e3HN. ComaTndeckme un
reHepaTuBHble MyTaumn. CTBoOMoBble KNeTKW. [MpuHUUNbLI 300pOBOro obpasa >XMU3HW,
ANarHOCTUKMU, NpPoMUNaKkTUKn n ne4yeHns reHeTN4YEeCKnX 6onesHen.



Megnko-reHeTu4ecKoe KOHCYNBTUPOBaHNE. 3HavYeHne MeOMUMHCKON TFeHETMKN B
NpenoTBPAaLLEHNN N SIeYEHUN FEHETUHYECKNX 3ab0NeBaHNN YenoBeka.

AemoHcTpauyun:

Moptpetbl: . Mengenb, T. MopraH, . gpe ®pus, C. C. Yersepukos, H. B.
Tumodees-Pecosckuin, H. . Basunos.

Tabnnubl N cxembl: «MOHOrM6pNOHOE CKPELVBaHNE U €ro LUTOreHeTnveckas
OCHOBa», «3aKOH pacLUenfieHNss N ero UMTOreHeTn4yeckass OCHoBa», «3aKOH YUCTOTbI
ramet», <«dnrnbpuagHoe ckpewmBaHne», «LluTonorndyeckme OCHOBbI AUrMOPULHOIO
cKkpewmBaHusi», «Menos», «Bsaumopgenctsne annenbHbiX reHoB», «[eHeTn4eckune
KapTbl PacTEeHWUn, >XUBOTHbIX W 4YenoBeka», «[eHeTnka nona», «3aKOHOMEPHOCTU
HacneqoBaHWs, CUENIEHHOMO C MOMoM», «KapuoTurbl YenoBeka N XXUBOTHbIX», «Bugpl
N3MEHYNBOCTU», «MoagnurkaymoHHas N3MEHYMBOCTb», «HacnegoBaHune
pesyc-akTopa», «[eHeTuka rpynn Kposu», «MyTaLnoHHAA N3SMEHUYNBOCTb».

O6opypoBaHue: Mogenu-annavkauun  «MoHorMépugHoe  CKpeLumBaHmne»,
«HenonHoe  AgoMuHUpoOBaHue»,  «urubpugHoe  ckpewwmBaHue»,  «[lepeKpécT
XPOMOCOM», MUKPOCKOM 1 Mukpornpenapart «[poszoduna» (Hopma, Mytauum opmbl
KPbINbEB U OKpaCKW Tena), repbapuin «[opox NOCEeBHON».

JlabopaTopHble u npakTu4yeckne paborbl:

JlabopatopHas pabota Ne 5. «l/I3yyeHne pesynstatoB MOHOMMOPUOHOIO U
ANrMOPUAHOrO CKpeLLmBaHus y Apo30dunbl Ha FOTOBbLIX MUKpoOMpenaparax».

JlabopatopHas pabota Ne 6. «M3yvyeHne MogudUKaLMOHHOW WN3MEHYMBOCTM,
NOCTPOEHNE BapMaLMOHHOIro psga U BapuauoHHON KPUBO».

JlabopaTtopHaa pab6ota Ne 7. «AHanu3 MyTaumi y Apo30duibl Ha rOTOBbIX
MUKponpenaparax».

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

Tema 7. Cenekuyusi opraHn3amoB. OCHOBbl GUOTEXHOJIOMMM.

Cenekums Kak Hayka W npouecc. 3apoXOeHue cenekuun u AoMecTuKauus.
Yuenne H. V. BaBunosa o0 UeHTpax MNPOUCXOXOAEHMUS U MHOroobpasns KynbTypHbIX
pacTeHuin. LIeHTpbl NPONCXOXAeHNS AOMALLHKX XMBOTHbIX. COpT, nopoaa, Wramm.

CoBpeMeHHble MeTOoAbl cenekuun. MaccoBbii 1 MHAUBUAYalNbHbIA OTOOPLI B
cenekumm pacteHmin un  KuBOTHbIX. OueHka akcTepbepa. bnuskopopcTeBeHHoe
cKpeLwmBaHne — nHepuguHr. Yncrtasa nuHna. CKpelumBaHue YnCTbIX NMHUIA. FeTeposuc,
nnn rmbpugHas cuna. HepogcTtBeHHoe ckpelwmBaHne — aytopuanHr. OTaanéHHas
rmépuansaums n eé€ ycnexm. VICKyCCTBEHHbIN MyTareHe3 1 NoslyYeHne nonvnaongos.
JOCTUXKeHNsa cenekunm pacTeHnin, XXMBOTHbIX U MUKPOOPraHN3MOB.

BuoTtexHonorms kKak oTpacnb npou3BoacTBa. [eHHas WHXeHepus. JTanbl
co3paHnsa pekomonHaHTHon [HK n TpaHcreHHbIX opraHn3moB. KneToyHas nHXXeHepus.
KneTtouHble KynbTypbl. MUKPOKOHaNbHOE pPas3MHOXEHME pacTeHuin. KnoHuposaHue
BbICOKOMPOOYKTMBHbIX  CEIbCKOXO3SANCTBEHHbIX OPraHnM3MoB. JKONOrn4eckune u
aTnyeckmne npodnemol. F'MO — reHeTn4eckn moanunLmMpoBaHHbIE OPraHN3MbI.



AemMmoHcTpayun:

MopTpeTbl: H. N. Basunos, . B. MuuypuH, I. 1. KapneyeHnko, M. ®. ViBaHoB.

Tabnuubl 1 cxembl: KapTa «LeHTpbl npoucxoxpgeHns u  MHoroobpasus
KYNbTYPHbIX pacTeHui», «[lopogbl AOMaLLUHUX >KMBOTHbIX», «CopTa KynbTypPHbIX
pacteHun», «OTpanéHHas rnépuamsaums», «PaboTbl akagemuka M. @. ViBaHoBa»,
«[lonunnongns», «O6BbEKTDI 6rnoTexHonornm», «KneTo4Hble KYNbTypbl U
KINOHNPOBaHMe», «KOHCTPYNPOBAHME U MEPEHOC MEHOB, XPOMOCOM>.

O6opyaoBaHue: Myns>Xn MNaog0B U KOPHEMNNO4OB AUKUX (POPM N KYNbTYPHbIX
COPTOB pacTeHun, repbapuin «CenbCKOXO3ANCTBEHHbIE PACTEHUS».

JlabopaTopHble N NpakTnyeckmne paboThbil:

Okckypens «OCHOBHblE METOAbLI U OOCTUMIXKEHUSI CENEKLMN PACTEHUIN N XKNBOTHbIX
(Ha CenekUMOHHYI CTaHUMIO, MNSIEMEHHYI (hepmMy, COPTOUCMbITATENbHbBIA Y4aCToK, B
TEMNMNYHOE XO3ANCTBO, N1abopaToputo arpoyHNBEPCUTETA U HAYHHOIO LIEHTPA)».

11 KJ1IACC
Tema 1. OBOntOLUNOHHAA Guonorus.

MpeanocbiNKM BO3HUKHOBEHMS SBOSFOLMOHHON TEOPUN. DBOSIIOLUNOHHAA TEOPUS U
eé mMecTo B 6uonornn. BanaHne 3BOSIIOLMOHHON Teopuu Ha pasBuTve Grnosaornum u
APYrNX HayK.

Ceupetenbctea  asonoumn.  [ManeoHTonormyeckue:  nocnenoBaTeflbHOCTb
nosiBNeHNss BWOOB B MafeoOHTONOrMYECKOW flIeTonncu, nepexogHble  (opMbl.
Bbuoreorpagunyeckune: cxoacTeo v pasnuyme ayH 1 pnop MaTeprukoB N OCTPOBOB.

SMOpuonorn4yeckne: CxXOACTBa W pasnuymss SMOPUOHOB  pasHbiX BUOOB
NO3BOHOYHbIX.  CpaBHUTENbHO-aHAaTOMUYECKNE:  FTOMOJSIOMNYHbIE,  aHaNOrMYHbIE,
PYOMMEHTapHble OpraHbl, araBum3mbl. MonekynsapHoO-6MOXMMNYECKIME: CXOLCTBO
MEXaHU3MOB HACNeACTBEHHOCTU W OCHOBHbIX METabonu4ecknx nyTem y BCeEX
OpraHn3mosB.

oBonoumoHHas  Teopus Y. [HapeuHa. [lpegnocbiikm  BO3HUKHOBEHUSA
AapBuHu3ma. [OBvxywme cunbl  asonoun BugosB no  [dapBuHy (M30bITOYHOE
pPasMHOXeHWe Mpu OrpaHNYeHHOCTU PEeCcCypCcoB, HeonpeaenéHHas W3MEHYNBOCTD,
6opbba 3a CyLLeCcTBOBaHME, ECTECTBEHHbIN OTOOP).

CuHTteTu4eckasn Teopus asonoummn (CTI) n e€ OCHOBHbIE MONOXXEHUS.

Mwukpoasontouus. MNonynauusa Kak eguHuLa Buaa 1 3BOMHOLNN.

OBvXyuwime cunbl (paktopbl) 3BonouMn BUOOB B npupoge. MyTaunOHHbI
npoLecc N KOMOMHATMBHAA U3MEH4YMBOCTb. [MonNynsAunNOHHbIE BOMHbLI U Apend reHoB.
N3onsauma n murpaums.

EcTecTBeHHbIN OTOOP - Hanpasnsawowmn daktop asoawoun.  Dopmebl
€CTECTBEHHOro oTbopa.

MpncnocobneHHOCTb OpraHM3MoB KakK pesynerat  asofounn.  [Npumepsbl
npucnoco6seHnin y opraHnamoB. ApoMopd0o3bl 1 nguoagantaumm.

Bug n BMOoob6pasoBaHume. KpuTtepun BMaa. OcHoBHble  hOpMbI
BNOOOOpasoBaHus: reorpadnyeckoe, 3Konorm4yecKoe.



Makpoasoniouns.  dopmbl  aBofoLMK:  uneTudeckas, — OuBepreHTHas,
KOHBEepreHTHas, napannenbHasa. HeobpaTtuMocTb 3BOAOLNN.

lMpoucxoxpgeHne OT HecneunanusnpoBaHHbIX npegkos. [lporpeccupytowas
cneumanmsaums. AganTneHas paguauus.

HJeMoHcTpaumu:

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

Tabnuupbl N cxembl: «Pa3BuTve opraHu4eckoro mupa Ha 3emne», «3apogpluun
MO3BOHO4YHbLIX >XXUBOTHbIX», «ApxeonTepukc», «P@opmMbl 60pbObI 3a CyLLECTBOBaHME»,
«EcTecTBeHHbIN 0TOOP», «MHOroo6pasne CopToB pacTeHuin», «MHoroobpasue nopoa
XUBOTHbIX»,  «[lonynaunm»,  «MyTaunmoHHas  U3MEH4YMBOCTb»,  «ApPOMOPE(O3bI»,
«Mgnoapgantauumn», «Obwaa  gereHepaumsi»,  «[BvXywme Cufbl  3BONOLUN»,
«KapTa-cxema maplipyTta nytewectsus Y. [apsuHa», «bopbba 3a cylLlecTBOBaHME»,
«[1pncnocobneHHOCTb OpPraHN3MoB», «[eorpaguyeckoe BMOoo6pasoBaHme»,
«9DKONIOrM4eckoe BnaoobpasoBaHme».

O6opypoBaHue: KoeKunsa HAaCEKOMbIX C pasnn4HbIMK TUNaMN OKpacku, Habop
NJ0J0B M CeMsH, Konnekunsa «[prmepbl 3alnUTHLIX NPUCMOCOBGAEHUIN Y XKNBOTHbIX>,
mMopenb «OCHOBHbIE HarnpaeneHus aBonouun», o6bEMHas Mopgenb «CTpoeHune
FOSIOBHOIO MO3ra NO3BOHOYHbIX».

Buoreorpacguyeckas kapta mMupa, Konnekuusi  «®opMbl  COXPaHHOCTU
NCKOMaeMbIX XXMBOTHbIX WU pacTeHui», MoAenb annamkauusa «[epekpEcT XpoOMOCOM»,
BNaXkHble npenapaTtbl «PasBuTne HacekoMoro», «Passutue narywKkn», Mukponpenapar
«[lpo3oduna» (Hopma, MyTauumn OpMbl KPbIIbEB U OKPaCKn Tena).

JlabopaTopHble U NpakTu4yeckne paborbi:

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

JlabopaTtopHas pa6ota Ne 2. «OnucaHne npucnocobneHHOCT opraHM3amMa 1 eé
OTHOCUTENBHOIO Xapakrepar.

Tema 2. BO3HMKHOBEHME U pa3BUTUE XU3HU Ha 3emie.

JloHay4yHble npeacTaBfeHMs O  3apOXKAEHWM >KU3HU. Hay4yHble runoTesbl
BO3HMKHOBEHUS XWU3HMN Ha 3emne: abnoreHes 1 naHcnepmmns. XuMmn4eckasa 3BonioLms.
ABUNOreHHbIN CUHTE3 OpraHnyecKmnx BELLLECTB "3 HEeopraHN4YeCcKunx.
OKcnepuMeHTanbHOe MOATBEPXXAEHNE XMMUYECKON 3BonouMn. HavanbHble 3aTansl
ovnonornyeckon aponoumn. [mnoteza PHK-mupa. ®opmupoBaHne MemOpaHHbIX
CTPYKTYP W BO3HUKHOBEHWE TMPOTOKNETKN. [lepBble KNETKM U UX IBOMAOLUS.
dopMMpoBaHME OCHOBHbIX FPYMM XXWBbIX OPraHN3MOB.

Passutne »>usHm Ha 3emne no apam u nepuogam. Katapxen. Apxenckass u
npoTepo3onickaa 9pbl. [laneol3oickas 3pa ©n €€ nepuogpl: KeMOPUNCKUN,
OPOOBUKCKUIA, CUNYPUNCKUIA, 4EBOHCKUA, KAMEHHOYIOMNbHbIA, MEPMCKUNA.

Me3o30o1ickas apa n eé nepuopbl: TPMacoBbIN, FOPCKNA, METOBOMW.



KanHo3oickass 23pa W €& nepuodbl:  NasieoreHoBbIN, HEOreHOBbLIN,
aHTPOMNOreHoBbIN.

XapakTepucTuka knmmara un reonormdeckux npoueccos. OCHOBHble 3aTanbl
39BOMIOLUNN PACTUTENBHOIO U XXUBOTHOIO Mupa. ApoMopd03bl Y pacTEHUA N XXUBOTHbIX.
MosiBneHne, pacuBseT 1 BbIMUPaHUE FPYMn XXUBbIX OPraHU3MOB.

Cuctema oOpraHM4eckoro mupa Kak oTpaxeHne aponoumn. OCHOBHblEe
cucTeMaTUYeCKME rpymnnbl OpraHN3mMoB.

oBonouns Yenoseka. AHTPOMONOrNs Kak Hayka. PasBuTue npepcraBneHuii o
NpouncxoXaeHnn Yyenoseka. Metoabl n3yyeHns aHTponoreHeda. CxoacTea 1 pasnnyus
4yenoBeKa 1 XMBOTHbIX. CUCTEMATUYECKOE MOMOXKEHNE YESloBEKa.

OBmxywime cunbl (hakTopbl) aHTponoreHesa. HacneacteeHHas UISMEHYMBOCTbL U
€CTEeCTBEHHbIN O0TO0pP. OO6LLECTBEHHLIN 06pa3 >XM3HW, M3rOTOBNEHWE OpyauiA Tpyaa,
MbILLUSIEHNE, PEYb.

OcHOBHble CTagum N BETBM 3BOMOLUN YenoBeKa: aBcTpanonutekn, Yenosek
ymenbin, YenoBek npsamMoxogawmin, Yenosek HeaHOepTanbCKuii, YenoBek pasyMHbIi.
Haxopkn nckonaembix OCTaTKOB, BPeEMS CYLLECTBOBaHNA, 061aCTb pacnpoCTpaHeHus,
06bEM ronoBHOIO MO3ra, o6pas XXN3Hu, Opyaus.

Yenose4veckne pacbl. OCHOBHble 6OMbLUNE pachkl: eBporeongHas (eBpasninckas),
Herpo-aBcTpanongHasa (9KBaTopuanbHasl), MOHronongHas (asmaTtcko-aMmepukaHcKas).
YepTbl NpPUCNOCOGNEHHOCTN NpeacTaBUTENEn YenoBeYeCKUX pac K  YCNoBUSAM
cywecTBoBaHuA. EQUHCTBO YenoBeyeckux pac. Kputnka pacusma.

AemoHcTpauyun:

MopTtpetbl: ®. Pegu, J1. NacTtep, A. . OnapuH, C. Munnep, I. KOpwu, Y. JapsuH.

Tabnuubl N cxembl: «Bo3HukHOBeHMe ConHevyHOW cucTembl», «PasButmne
OpraHn4yeckoro Mupa», «PacTtutenbHas KneTka», «KunBoTHas KneTka»,
«[1lpokapunotndeckaa knetka», «CoOBpPEMEHHAss CUCTEMA OPraHN4ecKoro mupa»,
«CpaBHEHME aHaTOMWYECKMX YEepT CTPOEHMSI YenoBeka U YenoBeKOOOpas3HbIX
06e3bsiH», «OCHOBHble MeCTa NafleOHTONOMMYECKUX HAXoOoK NPenKkoB COBPEMEHHOMO
yenoseKka», «[peBHenwmne nogn», «pesHne nogn», «[lepBble COBPEMEHHbIE NOAN»,
«Yenose4vecKkune pacol».

O6opypoBaHue: Mynsh>xn «[1poncxoxxaeHne YyenoBeka» (6I0CTbl aBCTpasionnTeka,
NUTEKaAHTPONa, HeaHAepTanbLa, KPOMaHbOHLA), CNenkn Unm N3o06parkeHnss KaMeHHbIX
opyaun NepBO6bLITHOIO yenoBeka  (KamHu-4onnepsbl, pyéuna, cKpebna),
reoxpoHosiormyeckass Tabnuua, Konnekums «POopMbl COXPAHHOCTU UCKOMaeMblX
>KNBOTHbIX 1 PacTEHUIN».

JlabopaTopHble U npakTu4eckne paboTbi:

MpakTnyeckas pabota Ne 1. «/3yyeHme unCKOMAEMbIX OCTaTKOB pacTeEHUN U
>KNBOTHbIX B KOSIEKLMSX>.

SKCKypcus «DBONIOLMSA OpraHn4yeckoro Mupa Ha 3emne» (B
€CTECTBEHHO-HAyYHbIN NN KpaeBeaveCKNiA My3en).



Tema 3. OpraHnambl U OKpy>Karowias cpeaa.

JKONorMs Kak Hayka. 3agadvm u pasgenbl akonorun. MeTtogbl 3KONorn4eckux
nccneqoBaHni. IKONOrM4eCKoe MMPOBO33PEHNE COBPEMEHHOIO YENOBEKA.

Cpegbl 06UTaHWs OPraHU3MOB: BOAHAsi, HA3eMHO-BO3AyLUHAasi, MNOYBEHHAs,
BHYTPUOPraHN3MeHHas.

oKonoruyeckne  daktopbl. Knaccudukaumsa  9KoOnormyecknx  HakTopoB:
abunoTnyeckmne, 6MOTNYECKNE N aHTPOMNOreHHble. [1ecTBMe 3KONOrm4eckux akTopos
Ha opraHN3Mbl.

Abuotndeckne akTopbl: CBET, TemnepaTtypa, BAaXHOCTb. PoTonepnogmsm.
MpucnocobneHnss opraHN3MoB K OENCTBUIO abnoTnyecknx paktopos. bruonornyeckne
PUTMBbI.

BuoTtnyeckne dakTopbl. Buabl 6MoTUHECKUX B3aUMOAENCTBUN: KOHKYPEHLMS,
XULWHNYEeCTBO, CUMOMO3 u ero ¢opmbl. [lapasntuam, koonepauusi, MyTyannsm,
KOMMEHCanm3m (KBapTUPaHCTBO, HaxnebHMYecTBO). AMEHCanu3M, HeuTpanmsm.
3HayeHne OMOTUYECKNX B3aMMOAENCTBMA [ONA  CYLLEeCTBOBaHUS OpPraHn3MoB B
NPUPOAHbLIX coobLlecTBax.

DKonornyeckme xapaktepmuctuky nonynaumm. OCHOBHbIE NOKa3aTenu nonynauun:
YNCNEHHOCTb, NMNOTHOCTb, POXXAAEMOCTb, CMEPTHOCTb, MPUPOCT, MUrpauus. AuHammka
YUCNEHHOCTN NONYNALUN N €€ perynsums.

AemMmoHcTpayun:

MopTpeTbl: A. TymbonbaT, K. @. Pynbe, 3. lekkenb.

Tabnuubl 1 cxembl: Kapta «[lpupogHble 30HbI 3emnu», «Cpegbl 06UTaHUA
opraHnamoB»,  «doTtonepuoguam»,  «flonynaunm»,  «3aKOHOMEPHOCTU  pocCTa
YNCNEHHOCTU NONYNALUUN MHAY30PUN-TY(PENbKK», «[TnLeBble uenun».

JlabopaTopHble U NpakTu4ecKkne paboTbl:

JlabopaTtopHasa pabota Ne 3. «Mopdonorniyeckne oCoBeHHOCTN pacTeHun u3
pasHbIX MECT OBUTaHNS».

JlabopaTtopHasa pabota Ne 4. «BnnaHue cBeTta Ha POCT M pasBUTUE YEPEHKOB
Kosieyca».

MpakTudeckas pabota Ne 2. «[MogcyéT NAOTHOCTM NONYNSAUMA pPasHbiX BUOOB
pacTeHNn».

Tema 4. CoobLiecTBa U 3KOJIOTMYECKNE CUCTEMbI.

CoobuwecTtBo opraHn3amMoB — 6uoueHo3. CTpyKTypbl 6uOLEHO3a: BuOoBas,
NPOCTpPaHCTBEHHAs, Tpodundeckasa (nuwesas). Bugbl-goMmnHaHTel. CBA3K B 6GUoLIEHO3E.

JKonornyeckme cuctembl (3KocucTtembl). [loHATMe 06 3kocucteme U
ouoreoueHo3e.  DyHKUMOHANbHbIE  KOMMOHEHTbl ~ 3KOCUCTEMbI:  MPOJYLEHTbI,
KOHCYMEHTbI, peayLeHTbl. KpyroBOpOT BELLUECTB U MOTOK 3HEprum B 3KOCUCTEME.
Tpoduyeckne (nuwieBble) ypoBHU aKocucTeMbl. lMuwesble uenn n cetn. OCHOBHbIE
nokasarenM 9KOCUCTEMbl: 6Guomacca, npoaykKuus. JKonorumdeckne nupamMuabi:
NPOAYKUNKN,  YUCNEHHOCTW, 6uomaccbl. CBoWCTBa SKOCUCTEM: YCTOMYUBOCTD,
camoperynsaums, passutue. Cykueccus.



MpupogHbleE 9KOCUCTEMbI. DKOCUCTEMbI O3EP U PEK. DKOCUCTEMA XBOMHOIO WK
LLUMPOKONNCTBEHHOIO feca.

AHTpOMOreHHble 3KOCUCTEMBI. ArpoakocucTemsl. Yp6o3aKkocucTemsl.
Buonormnyeckoe n xo3sMCTBEHHOE 3HAYEHNE arpO3KOCUCTEM U YPOOIKOCUCTEM.

BuopasHoobpasne Kak dakTtop YycTtom4mBoCcTM 3KocucteMm. CoxpaHeHue
Omnonornyeckoro pasHoobpasunsa Ha 3emne.

Yuenne B. W. BepHagckoro o 6uocdepe. [paHuubl, cocTaB W CTPYyKTypa
o6vnocepbl. XKuBoe BewectBO U ero dyHKuun. OcobeHHoCTU 6unochepbl Kak
rno6anbHon akocncTembl. [JuHamnyeckoe paBHoBecKe 1 obpaTHas cBA3b B buocdepe.

KpyroBopoTbl BeLLECTB N OMOreoXMMmYecKne LMKIbl dnemMeHToB (yrnepopa,
asoTa). 3oHanbHOCTb 6rocthepbl. OCHOBHbIE GUOMbI CYLLIW.

YenoseyvectBo B 6uoctepe 3emnn. AHTPOMOreHHble U3MEHEHUs1 B Buocaepe.
[mo6anbHble aKonornyeckmne Npoodnemol.

CocyuiectBoBaHe npupodbl 1 yenoseyectsa. CoxpaHeHne 6mopasHoobpasns
KaKk OCHoBa ycTomumBocTu 6uoctepbl. OcHOBa pauMoHanNbHOrO  ynpasneHus
NPUPOAHLIMK pecypcaMmn N NX ucnosib3oBaHue. [JocTmxeHns 6uonorum u oxpaHa
npupoAbI.

AemMmoHcTpayuu:

MopTpeThl: A. k. TeHcnu, B. H. Cyka4és, B. V. BepHaackun.

Tabnuubl 1 cxembl: «[lnwesBble uenu», «buoueHO3: cocTaB N CTPYKTypa»,
«[lpupogHble  coobuiectBa», «Lenun nutaHus», «3Ikonorndeckass nMpamuga»,
«bunocdepa n 4enosek», «3KOCUCTEMA LINPOKOUCTBEHHOIO necar», «3JKOocucTema
XBOMHOro neca», «bnoueHo3 Bogoéma», «ArpoueHos», «[1pruMepHble aHTPOMOreHHbIe
BO3OENCTBMS Ha npupopny», «BaXHenwme WUCTOYHUKN 3arpaA3HeHus Bo3gyxa U
FPyHTOBbLIX BOL», «[lodBa — BaxHeWwas cocTaenswowas ouocdepbl», «PakTopbl
aerpagaunn noys», «[MapHnKoBbin ahdekT», «DakTopbl PaaNoaKTUBHOIO 3arpA3HEHMS
onocdepbl», «Obwan CcTpykTypa 6unocdepbl», «PacnpocTpaHeHne >XU3Hu B
6noccepe», «O30HOBLIN 3KpaH Guocdepbl», «KpyroBopoT yrnepoga B 6uocdepe»,
«KpyroBopoT a3oTa B Npupoge».

O6opypoBaHue: Mogenb-annavkaums «TunnyHble  6MoLeHOo3bl», repbapuii
«PactutenbHble coobulecTtBa», Komnekumn «buoueHos», «Bpegutenun BadKHeMLWnX
CENbCKOXO3ANCTBEHHbIX KYNbTYp», repbapuv 1 KOMNEKUUN PaCTEHUN U >XUBOTHbIX,
npuvHagnexawume K pasHbiM 3KOSIOrMYecKUM rpynnam ogHoro sBupa, KpacHast kHura
Poccuinckon depepaunn, n3obparkeHnst OXpaHsieMbIX BULOB PacTEHUN N XXUBOTHbIX.



NMIAHUPYEMBDBIE PE3YJIbTATbl OCBOEHUSA MPOrPAMMbBI MO BUOJIOTMN HA
BA30OBOM YPOBHE CPEAHEIO OBLLEINO OBPASOBAHUA

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

JINMHOCTHDbIE PE3YIJIbTATbI

B CTpykType nMYHOCTHbIX pe3ynsLTaToB OCBOEHWA npeametra  «buonorns»
BblAefieHbl Crefylolme COoCTaBnfawWme: OCO3HaHWE O6y4aloLLMMNCS POCCUNCKON
rpaXXgaHCKoON MAEHTUYHOCTU — FOTOBHOCTU K CaMopasBUTUIO, CAMOCTOATENbHOCTU U
CaMOONpPeneneHnto, Hanmyme MoTmeaunm K obydveHuro 6uonornn, LieneHanpasneHHoe
pasBUTNE BHYTPEHHUX YOEXOEHUA NIMYHOCTU Ha OCHOBE KIIHOYEBbIX LEHHOCTEN W1
NCTOPUYECKMX Tpaguuun pasBuTMs  OUONOMMYECKOro  3HaHWs, [OTOBHOCTb U
CMOCOBGHOCTb  OBy4alolmMXCsl  PYyKOBOACTBOBAaTbCA B CBOEW  OeATENbHOCTU
LEHHOCTHO-CMbIC/IOBbIMA  YCTAaHOBKaMu, MNPUCYLUUMKM  CUCTEME  BMONOrnM4ecKoro
obpasoBaHVs, Hann4ne 3KONOrMYeCcKoro NpaBoCO3HaHUSA, CMOCOBHOCTM CTaBUTb LEenn
N CTPOUTb XXN3HEHHbIE NNaHbl.

JInyHOoCTHbIE pesynbTaTbl OCBOeHWUs npegMeTta «buonorns» pocturaloTcs B
eQUHCTBE Yy4ebHOW W  BOCOUTATENbHON  OEATEeNIbHOCTU B COOTBETCTBUM  C
TPagLUMOHHbBIMU POCCUNCKUMM COLMOKYNBTYPHbIMUA, NCTOPNYECKNMU n
AYXOBHO-HPABCTBEHHbIMW LEHHOCTAMU, MNPUHATBIMA B OOLIEeCTBe npasunamm wu
HOopMamMu NoBefeHNss U CNOCOBCTBYIOT NpoLeccaMm CaMOnO3HaHNs, CaMOBOCTNUTAHNS U
camMopasBuUTKS, PasBUTUS BHYTPEHHEN NO3ULUN NIMYHOCTU, NaTPUOTU3Ma, YBaXKEHNS K
3aKOHY 1 NpaBoMNopsaKy, YenoBeKky Tpyda WM CTapllemy MNOKOMEHNo, B3aVIMHOIo
yBaXKEHUSA, O6EpeKHOro OTHOLWEHUS K KyJbTYPHOMY Hacneguio u Tpaguumsam
MHOroHaumMoHanbHoro Hapoga Poccuinickon ®epepaunn, Npupoae 1N OKpyXKaroLlen
cpege.

JINYHOCTHbIE pe3ynbTaTbl OCBOeHUs1 y4ebHoro npegmeta «buonorns» OomKHbI
oTpaxaTb [OTOBHOCTb W  CMNOCOOGHOCTb  OOyYalLMXCA  PYKOBOACTBOBATLCA
chopMMpOBaHHOW  BHYTPEHHEN MNO3ULMEeRn  NIMYHOCTW, CUCTEMOWN  LEHHOCTHbIX
OpveHTaunin, NO3UTUBHBIX BHYTPEHHUX YOEXOEHNN, COOTBETCTBYIOLLMX TPAAULMOHHBLIM
LEHHOCTSAM pPOCCUACKOrO OO6LLECTBa, paclUMpeHNEe >XUSHEHHOrO OnbiTa W OnbiTa
AEATENbHOCTU B Mpouecce peanu3aum OCHOBHbIX HarpasfieHNA BOCNUTATENbHON
AEeATENbHOCTU, B TOM YUCHE B YacTu:

1) rpa)>kpaHCKOro BOCNUTaHUS:

CPOPMUPOBAHHOCTb MPaXKAAHCKOM MNO3nUUN OBy4atoLLErocsl Kak akTUBHOrMo U
OTBETCTBEHHOIO YJleHa POCCUNCKOro O6LLEeCTBa;

OCO3HaHMe CBOUX KOHCTUTYLMOHHbIX NpaB 1 06A3aHHOCTEN, 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) NaTPMOTUYECKOro BOCNUTAHUS:

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) AyXOBHO-HPABCTBEHHOI0 BOCMUTAHUSI:

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) acTeTU4ECKOro BOCNUTaHUS:

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) ¢wusuyeckoro BocnuTaHuUA, (HOPMUPOBAHUS  KYJIbTYPbl 3[0POBbS W
3MOLMOHaNbHOIro 6naronony4vs:



NOHUMaHNEe N peann3auus 340poBoro 1N 6e3onacHoOro obpasa >XXU3Hu (34opoBoe
nuTaHne, COGMIOAEHNE TMIMEHNYECKNX MPaBu U HOPM, COaNaHCMPOBAaHHbLIN PEXNM
3aHATUA 1 OTAbIXa, perynapHas  ¢Gu3nyeckas  akTUBHOCTb), 6GepexHoro,
OTBETCTBEHHOIO M KOMMETEHTHONO OTHOLIEHUST K COOCTBEHHOMY (PU3NYECKOMY W
NCUXNYECKOMY 3[40POBbIO;

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 BOCNUTaHUS:

FOTOBHOCTb K TPyAy, OCO3HaHMEe LIEHHOCTN MacTepCcTBa, TPyLontoome;

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 06pa3oBaHMi0 U CcaMO0b6pal30BaHUIO  Ha
NPOTSXXEHNN BCEN XXUSHW;

7) 9KONIOrM4ecKoro BOCNUTaHus:

9KONOrn4eckun LenecoobpasHoe OTHOLLEHUE K MPUPOoAE KaK MCTOYHUKY XXN3HU 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 UCMOb30BaTb NPUOBPETEHHbBIE NPU U3YHEHUN BUONOINN 3HAHNS U
YMEHNSA Npu peLeHnn NpobnemM, CBA3aHHbIX C paunoHasibHbIM NMPUPOLONob30BaHNEM
(cobniopeHne npaeun noBedeHWs B MNPUPOAE, HamnpasfieHHbIX Ha COXPaHeHue
pPaBHOBECUS B 3KOCUCTEMAX, OXPaHy BUOOB, 9KOCUCTEM, Buocdepbl);

aKTUBHOE HEMpUATUE LENCTBUN, NPUHOCSALLMX Bpen OKpy XatoLlen NpupoLHOWn
cpene, yMeHue MnporHo3npoBaTb HeONaronpusTHblE 3KOOrMYecKue nocnencTens
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) LeHHOCTU Hay4YHOro NO3HaHUS:

Cc(hopMMPOBAHHOCTb  MUPOBO33PEHNS,, 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
O6LLeN KynbTypbl, €CTECTBEHHOHay4YHOW PaMOTHOCTW, KakK COCTaBHOM 4acTu
(PYHKUMOHANbHOW rPamMOTHOCTN  OBy4vatoLmxcs, OPMUPYEMON NPU  U3YHEHUN
éuonoruu;

NOHMMaHNe CyLHOCTU METOLOB MO3HAHUA, WCMONb3YEMbIX B €CTECTBEHHbIX
Haykax, CNOCOBHOCTU NCMONb30BaThb NOJSlyYeHHble 3HaHWA A1 aHanmM3a U 06bACHEHNS
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.

METAMNMPEAMETHbDIE PE3YJIbTATbI

MeTanpegMeTHble peaynbTaTbl OCBOEHMS Yy4ebHoro npegMeta «buonorns»
BKMIOYAIOT:  3HadYMMble AN (QOPMUPOBAHUS  MUPOBO33PEHUS  OByYaloLLMXCH
MEXANCUMNNNHAPHbIE  (MEeXNPeaMETHbIE) OOLLeHay4YHble MNOHATUS, OTpaxarowime
LENIOCTHOCTb Hay4YHOW KapTUHbl Mupa W cneundunky MeTogoB  MO3HaHuS,
MCNOSb3yEMbIX B €CTEeCTBEHHbIX HayKax (BewecTBO, 3Heprus, sieneHve, npolecc,
cucTema, HaydHbli (akT, NpuHUMM, rUnoTesa, 3aKOHOMEPHOCTb, 3aKOH, Teopwus,
nccneqoBaHne, HabngeHne, U3MEpPEHNe, 3KCNEPUMEHT U APYrux), YHUBepcasbHble
y4ebHble  gencTtsus  (Mo3HaBaTeslbHble, KOMMYHUKATUBHbIE,  PErynsTuUBHbIE),
obecnevuBatome GopMMpoBaHME (QYHKUMOHAIBHON PaMOTHOCTM U COLManbHON
KOMMETEHLUMN OBYyYaroLMNXCHA, CNOCOBHOCTL 0OBy4HatoLLMXCA MCMNOSIb30BaTb OCBOEHHbIE



MeXANCUUMIINHAPHbIE, MWPOBO33PEHYECKNE 3HAHUA W YHUBEpPCasibHble Yy4ebHble
AENCTBUS B MO3HaBATENbHOW M COLManbHON NpaKTUuKe.

MeTanpegMeTHble pe3ynbTaTbl OCBOEHWA NporpaMmbl  CpegHero  obLuiero
0b6pasoBaHns OOMKHbI OTpaXkaTb:
OBnapeHne yHuBepcasnbHbIMN y4e6HbIMY NO3HaBaTeNIbHbIMU AENCTBUAMM:

1) 6a30Bble Nnorn4yeckme AencTBuUN:

® CaMOCTOSATENBHO dhopmynuposaTtb n aKTyannanposaTtb npoo6nemy,
paccMaTpmBaTtb €€ BCECTOPOHHE;

e UCnonb3oBaTb MPU OCBOEHUN 3HAHWA MPUEMbI JIOTMYECKOTO  MbILLNEHUSN
(@Hannza, cuHTEe3a, cpaBHeHWs, Knaccudukauun, o606LeHns), pacKpbiBaTb
CMbIC/T OUONOIMYECKNX MOHATMI (BblAENATb WX XapaKTepHble MNPU3HaKMy,
ycTaHaBnMBaTtb CBA3W C APYrUMN NOHATUAMMW);

® OnpemenaTb UenM [LOeATeNnbHOCTW, 3afaBas napameTpbl U KPpUTEPUUM KX
AOCTUXKEHUSI, COOTHOCUTb peaynbTaTbl OeATeNbHOCTM C  MNOCTaBfIEHHbIMU
Lensmu;

® UCnonb3oBaTb OMONOrMYEeCKNE MOHATUA LN OObACHEHUA (hakToB U SBMEHUI
XXNBOW Npupogpl;

® CTPOUTb NOrnYecKkue paccyxgeHns (MHAYKTUBHbIE, AeQYKTUBHbIE, MO aHanoruu),
BbISIBNATb 3aKOHOMEPHOCTN M MNPOTUBOPEYMS B pacCMaTpuBaeMbiX ABMEHUSX,
hopmynupoBaTth BbIBOObI U 3aKITIOHEHUS;

® TMPUMEHATb CXEMHO-MOAENbHbIE CpeacTBa ANsa NPencTaBNeHNs CyLeCTBEHHbIX
CBA3EN W OTHOLIEHNA B U3y4aeMblX OUNOMOMNYECKNX OOBEKTax, a TakxXe
NPOTMBOPEYNIA PA3HOro POLa, BbISBNEHHbLIX B Pa3fUYHbIX UHPOPMALMOHHBIX
NCTOYHUKAX;

e pazpabaTbiBaTb MfaH peweHuss npobsieMbl C YY4ETOM aHanmsa WMERLLNXCS
MaTepuanbHbIX 1 HEMaTepuasibHbIX PECYPCOB;

® BHOCUTb KOPPEKTUBbI B OEATENbHOCTb, OLEHMBaTb COOTBETCTBME Pe3YynbLTaToB
LensiM, oLeHMBaTb PUCKN NOCNeACTBUN OEATENbHOCTW;

® KOOPAVHNPOBATbL W BbIMOMHATL PabOTy B YCNOBUSAX PeasibHOro, BUPTYaNbHOIoO n
KOMOUHNPOBAHHOIO B3aUMOAENCTBUS;

e pasBMBaTb KpeaTUBHOE MbILLMIEHNE NMPU PELUEHUN XXN3HEHHbIX NPO6neM.

2) 6a3oBble nccnepoBartenbCKue AeNcTBUS:

e BfafdeTb HaBblkaMn Yy4ebHO-MCCneaoBaTeNlbCKON N MPOEKTHON OeATEeNbHOCTH,
HaBblkamMn  paspelleHns npobsieM, CMNOCOOHOCTBID U FOTOBHOCTBIO K
CaMOCTOATENIbHOMY  MOUCKY METOAOB  pelleHNs NpakTUY4eCKMX 3ajad,
NPUMEHEHNIO Pa3INYHbIX METOLOB NO3HAHWS;

® 1Cnonb3oBaTb PasfinyHble BUAbI OEATENBbHOCTU MO MOMAYYEHUIO HOBOMO 3HaHWS,
ero nHTepnpeTaunmn, NpeobpasoBaHnO N MPUMEHEHMNIO B YY4EOHbIX CUTyaunsx, B
TOM 4mcCre Npu co3gaHnn y4ebHbIX 1 coumanbHbIX MPOEKTOB;

e (popmupoBaTb Hay4HbIl TWUM MbIWSIEHNS, BMageTb HAy4YHOW TEPMUHOMOrMEN,
K/HOYEBbIMW NOHATUAMU N METOAAMM;



CTaBuTb 1 QOpMynMpoBaTb COOCTBEHHble 3afjayn B 06pasoBaTebHON
AEATENBHOCTU N XKN3HEHHbIX CUTYauUnsaXx;

BbISBNATb MNPUYMHHO-CNIEACTBEHHbIE CBA3M W aKTyanu3mpoBaTb 3ajady,
BblABUraTb rMroTe3y eé peLueHus, HaxoouTb apryMeHTbl AN OoKasaTenbCcTBa
CBOMX YTBEPXXOEHUN, 3aaBaTb NapamMeTpbl U KpUTEPUN pPeLLEHNS;
aHann3npoBaTb MOJyYEHHbIE B XO4e peLleHnsa 3afa4vn pesynbratbl, KpUTUYECKN
OLlEHMBATb X OCTOBEPHOCTb, MPOrHO3NPOBAaTb U3BMEHEHNE B HOBbIX YCMOBUSIX;
AaBaTb OLEHKY HOBbIM CUTYyauusiM, OLeHUBaTb NPUOBPETEHHLIN OMbIT;
OCYLLECTBNATL LeneHanpasfieHHbI MOWUCK MepeHoca CPencTB U CnocoboB
OENCTBUS B NPOgECCHMOHaNbHYIO Cpeny;

YMETb MEPEHOCUTb 3HAHUS B MO3HABATESNbHYIO W MNPaKTUYECKYD 06nacTu
XKN3HEeOesaTeNnbHOCTY;

YMETb UHTErPUPOBaTb 3HaHNS U3 PasHbIX MPEAMETHbIX obnacTen;

BblABUraTb HOBble uaew, npegnaraTe OPUrMHaNbHbIE MOAXOAbl U PEeLleHus,
CTaBuTb NPO6neMbI 1 3aga4n, JONyCKaLwme ansTepHaTUBHbIE PELLEHNS.

3) paboTta ¢ uHpopmaumnen:

OPUEHTMPOBATLCA B Pa3NN4YHbIX UCTOYHUKAX WHGopMaumm (Tekcte yd4ebHOro
nocobusi, Hay4YHO-MOMNyASPHON JfuUTepatype, OUONOrMYECKUX CcnoBapsx W
CnpaBo4YHMKax, KOMMbOTEPHbIX 6a3ax AaHHbIX, B VIHTEpHETe), aHann3nposaTb
NHoOpMaUUIO  pas3nuyHbIX BUAOB U (OPM NpencTaBfeHnsi, KPUTUYECKU
oueHVBaTb €€ JOCTOBEPHOCTb N HEMPOTMBOPEYNBOCTD;

hopMynMpoBaTtb 3anpocbl U MPUMEHATb PasfMyHble METOAbl MPU MOUCKE U
oTbope 6uonornyeckon nHPopmaLmm, HEO6XoaMMon NS BbINOMHEHNST Y4EOHbIX
3agay;

npuobpeTtatb  OMbIT  MCNOMBL30BaHMA  MHPOPMALNOHHO-KOMMYHUKATUBHbBIX
TEXHONOIM,  COBEPLUEHCTBOBATb  KYNbTYpYy  aKTUBHOIMO  UCMOSIb30BaHUSA
PasfIMYHbIX MOUCKOBbIX CUCTEM;

CaMOCTOSATENBHO BblGupaTb  ONTMMasIbHYO dhopmy npencTaBneHns
ovnonornyeckon uHgopmauun (Cxembl, rpaduku, pguarpammbl, TabnMupl,
PUCYHKW 1 Opyroe);

Mcnofb3oBaTb HayyHbI £A3bIK B KayecTBe cpeactesa npu  pabote C
OVONOrM4eckon UHopMaunen: MNPUMEHATb XUMUYECKNE, (U3NYECKUE W
MaTtemaTuyecKmne 3Hakm 1 cumBonbl, hopMynbl, abbpeBnaTypy, HOMEHKNATYPY,
ncnonb3oBatb U MNpeobpas3oBbiBaTb 3HAKOBO-CMMBOSINYECKNE CPencTBa
HarnagHoCTw;

BMafeTb HaBblkaMy pacno3HaBaHns U 3awnTbl MHOopMaumn, MHHPOPMaLMOHHO
6e30nacHOCTU JINYHOCTM.

OBnapeHue YHuBepcasibHbIMU KOMMYHUKATUBHbIMUN DEVUCTBUSIMUN:

1) o6weHne:

OCYLLECTB/ATb KOMMYHMKaALMN BO BCeX chepax >XN3HW, aKTUBHO y4acTBOBaTb B
Avanore Wan AWCKYCCUMM MO CyLlecTBy o6Cy)XAaemol TeMbl (yMeHVe 3ajaBaTb
BOMPOChI, BbICKa3blBaTb CYXAEHNSI OTHOCUMTENBbHO BbIMOSIHEHNS Npeanaraemoi



3agayu, yumTbiBaTb MHTEPECH! N COrMacoBaHHOCTb MO3ULUIA OPYIrNX Y4aCTHUKOB
ananora unu gucKyccum);

pacno3HaBaTb HeBepbOarnbHble CpeacTsa  OOLWEHUs, MOHMMaTb 3HayeHue
coumanbHbIX 3HAKOB, MPEANOCbHIIOK BO3HUKHOBEHUNSA KOHMMKTHBLIX CUTyauui,
YMETb CMSAr4aTb KOH(INKTbI U BECTUN NEPEroBOpbI;

BNageTb pasnnyHbiMM crnocobamu o6uWeHns 1N B3auMOOENCTBUSA, MOHMMAaTb
HaMepeHnss AOpyrux nopen, nposiBAsATb  YBaKUTENIbHOE  OTHOLUEHME K
cobeceqHVKY N B KOPPEKTHON hopme (hopMynmMpoBaTb CBOW BO3PaXKEHUS;
PasBEPHYTO M NOMMYHO M3naraTb CBOK TOYKY 3PEHMS C UCMNONb30BaHUEM
S3bIKOBbIX CPeACTB.

2) coBMeCTHaA AeAaTeNbHOCTb:

NOHMMAaTb W WCMNONb30BaTb MNPEMMyLLECTBA KOMaHOHOW M WHAMBMAYaNbHOWN
paboTbl Npu  peleHnn  Buonormyeckon  npobniembl,  0BOCHOBbLIBATb
HEeO6X0OUMOCTb NPUMEHEHNST TPYNNOBbIX (DOPM B3aMOLENCTBUSA NPU peLLEHNI
y4ebHOWN 3aaayu;

BblbMpaTb TemMaTuKy M METOoObl COBMECTHbIX OENCTBUA C YYETOM OOBLLMX
NHTEPECOB N BO3MOXXHOCTEN Ka)KO0ro YneHa KoNneKTunea,;

npvHUMaTb  UeNM  COBMECTHOMW  OEeATENbHOCTW,  OpraHuM3oBbiBaTb U
KOOPAMHMPOBaTb AENCTBUSA MO €€ OOCTUMIXKEHUID: COCTaBNATb MfaH OeNcTBui,
pacnpegensaTb ponn C YY4ETOM MHEHMI YHaCTHUKOB, OOGCYXAaTb pe3ynbraTbl
COBMECTHOWN paboThl;

OLeHMBaTb Ka4eCTBO CBOEro BKafa M KaXXAoro y4acTHMKa KOMaHabl B 06N
pesynesTaTt No pa3paboTaHHbIM KPUTEPUSM;

npegnaratb HOBble MNPOEKTbl, OUEHMBaTb WAENn C MO3uUUMA  HOBU3HBDI,
OPUrMHANIbHOCTU, NPaKTUY4ECKON 3HAYNMOCTH;

OCYLLECTBNATbL MO3UTMBHOE CTpaTernyeckoe noBedeHne B PasfnYHbIX
cuTyaumsix, NPosSBASTL TBOPYECTBO M BOOOPaXKeHne, 6bITb MHALMATUBHBIM.

OBnapeHne yHMBepcasnbHbIMN PErynaTUBHbIMU AEACTBUSMMU:
1) camoopraHnsauus:

NCNoNb3oBaTb GUOMNOrMYECKNE 3HAHUA AN BbIABAEHUSA NMPOGAEM 1N X PELUEHNS
B >KN3HEHHbIX N Y4EOHbIX CUTYaUNsIX;

BblOMpPaTb HA OCHOBE BMONOMMYECKMX 3HAHWI LieneBble U CMbICNOBbIE YCTaHOBKM
B CBOUX OENCTBMAX M MOCTYMNKax Mo OTHOLLUEHMIO K >XMBOW Npupoge, CBOemy
340POBbIO N 30OPOBbLIO0 OKPY>XXAOLLNX;

CaMOCTOATENBHO OCYLLECTBMAATbL MNO3HaBATENbHYIO AEATENbHOCTb, BbIABNATb
npobnembl, CcTaBUTb N  (POPMYyNMpPoBaTb  COOCTBEHHble  3adayn B
obpasoBaTenbHON AeATENBbHOCTU N XXU3HEHHbIX CUTYaUUsX;

CaMOCTOATENIbHO COCTaBNATb MaH pelleHns NpobsieMbl C YY4ETOM MMEIOLLMXCS
pecypcoB, COGCTBEHHbIX BOSMOXHOCTEN U MPELNOYTEHNI;

AaBaTb OLLEHKY HOBbIM CUTyaUNsM;

pacLUMpATb paMKn y4ebHOro npegMeTa Ha OCHOBE JINYHbIX MPeanoYTeHUI;



e [enaTb OCO3HaHHbIV BbIOOP, apryMeHTMpOBaTh ero, 6paTb OTBETCTBEHHOCTb 3a
peLleHue;

® OLEHMBaTb NPUOBPETEHHDIN OMbIT;

e CnocobcCcTBOBaTb (POPMUPOBAHMIO N MPOSBAEHNIO LUMPOKON 3pyanLMmM B Pa3HbIX
obnacTsx 3HaHW, NOCTOSAHHO MOBbILWATL CBOW 06pa3oBaTeNbHbIN U KYNLTYPHbIV
YPOBEHb.

2) CaMOKOHTpPOJIb:

e [asBaTb OLUEHKY HOBbIM CUTyauusiM, BHOCUTb KOPPEKTUBbI B OESATESIbHOCTb,
OLEeHMBaTb COOTBETCTBUE PE3YNLTATOB LIENsAM;

e BfafeTb HaBblkaMy No3HaBaTeNbHON pedieKCMN Kak OCO3HaHMS coBepLUIaeMbIX
AENCTBUA N MbICAIUTENbHBLIX MPOLECCOB, WX pe3ynstatoB U  OCHOBaHWN,
ncrnonb3oBaTb MNpUémbl pedrnekcun O OUeHKU cuTyaumu, Bblbopa BEpPHOro

peLleHuns;

® YyMETb OLEHMBATb PUCKM U CBOEBPEMEHHO TMPUHUMATb PEeLIeHNst Mo  UX
CHVKEHWIO;

e MpuHMMaTb MOTUBbI W apryMeHTbl [pyrux npu aHanmM3e pes3ynsTaToB
AEeSTENbHOCTY;

3) NnpuHATUE cebsa n apyrux:
e npuvHMMaTbL cebA, NOHMMAasi CBOM HEAOCTATKN U 4OCTONHCTBA;
® [pUHMMATb MOTMBbI W aprymMeHTbl Apyrux npuv aHanuse pesynsrtaTtoB
OEATENbHOCTY;
e [pu3HaBaTb CBOE MpasBo M NpPaBso OPYrux Ha OLUNOKWY;
e pasBMBaTb CMOCOBGHOCTb MOHMMATb MUP C MNO3ULMK OPYroro YenoBeka.

NMPEAMETHbDIE PE3YJIbTATDI

MpeomeTHble pe3ynstaTbl ocBoeHUs nporpammbl COO no 6uonorumn Ha 6a3oBOM
YPOBHE BK/OYAKOT cneundunyeckne ans yyvyebHoro npeameta «buonorns» Hay4dHble
3HaHMS,, YMeHMsi W Ccnocobbl OEWCTBUA MO OCBOEHWIO, WHTEpnpeTauum u
Npeobpa3oBaHNio 3HaHU, BUAObl OEATENBHOCTU MO MOSYYEHUO HOBOIO 3HaHUS U
NPUMEHEHNIO 3HAHWA B Pasfn4YHbIX Y4EOHbIX CUTyauusix, a TakXe B peasibHbIX
XKN3HEHHbIX CUTyauusix, CBsI3aHHbIX C Ouonornen. B nporpamme npeameTHble
pe3ynbTaThl NPeAcTaBeHbl MO rogamMm 06y4eHus.

MpeomeTHble peaynbTaTtbl OCBOEHMs1 ydebHoro npegmeta «buonorus» B 10
Kiacce AOMKHbl OTpaXkaTb:

e Cc(hOpPMUPOBAHHOCTb 3HAHWI O MECTE W PONM BUOAOrUN B CUCTEME HAYyYHOIO
3HaHWS €CTECTBEHHbIX HayK, B hopmupoBaHnm COBPEMEHHO
€CTeCTBEHHO-HAy4YHOW KapTWHbl MUpa N HAy4YHOro MUPOBO33PEHUs, O BKNage
POCCUNCKNUX W 3apybexHbiX Y4E€HbIX-OMONOroB B passutne 6uonorun,
(bYHKUMNOHANBHOM rPaMOTHOCTU YesioBeka OJ1s1 PELLEHNS XXN3HEHHbIX 3a4ay;

® yYMEHMe pacKpblBaTb Coaep>xaHne 61oNorn4ecknx TEPMUHOB U NMOHATUIN: XXN3Hb,
KNeTka, opraHnam, mMetadonu3m (06MeH BEeWEecTB U NpeBpalleHne 3aHeprun),
romMeoctad (camoperynsuusl), YpOBHEBasi OpraHuM3auusi >XMBbIX CUCTEM,



camMoBOCMNpou3BedeHne (pPenpopykumns), HacnegCTBEHHOCTb, W3MEHYMBOCTD,
POCT N pa3BuUTUE;

e yMeHMe un3naraTb Ouonorndeckue Teopun (KNEToyHasi, XPOMOCOMHas,
MyTaUVOHHadA, LUeHTpanbHas [AorMa MonekynsipHon 6wuonoruu), 3akoHbl (I
Mengens, T. MopraHa, H. V. BaBunoBa) n y4eHus (0 ueHTpax MHOroobpasus u
NPOUNCXOXAEHNS KYNbTYPHbIX pacteHun H. V. BaBnnosa), onpenensTb rpaHnLpl
NX NMPUMEHNMOCTM K XKMNBbIM CUCTEMAM,;

e yMeHMe BnageTb MeTogamMy Hay4yHOro Mo3HaHus B Ouonoruu: HabniogeHne u
onncaHne >XX1BbIX CUCTEM, MPOLIECCOB U ABNEHWI, OpraHn3aumsi 1 npoBegeHne
OVONOrMYECKOro  3KCMEPMMEHTa,  BbIOBUXKEHME  TMNOTE3bl,  BbIABAEHNE
3aBMCMMOCTU MeXAy uccnegyemMbiMn BenndnHamn, OO6bsACHEHME MOSyYEHHbIX
pes3ynbTaToB, UCMNOIb30BaHHbIX HAyYHbIX MOHATUA, TEOPUIA N 3aKOHOB, YMEHME
AenaTb BbIBOAbI HA OCHOBAHMN MOYYEHHbIX PE3YNLTATOB;

® yMeHMe BblOensTb CYLLECTBEHHblE MPU3HAKM BUPYCOB, KJIETOK MPOKApUOT Wt
9yKapuoT, OAHOKMNETOYHbIX W MHOIMOKETOYHbIX OPraHn3MoB, OCOOGEHHOCTU
npoLeccoB: o6MeHa BELLECTB 1 NpeBpaLLEHNS SHEPrUN B KNETKe, (POTOCMHTESA,
NNacTU4ECKOr0 U 3HEPreTU4eckoro obmeHa, XemMOCuMHTEe3a, MUTO3a, MEeNo3a,
ONNOLOTBOPEHUS, PA3MHOXEHWS, WHOVMBUOYANbHOrO pPasBUTMS OpraHu3ma
(oHTOreHes);

® yMEHMe TMPUMEHSATb MOJNyYEHHbIE 3HAHUS ANA OObSACHEHUS GMONMOrMYECcKnxX
NPOLIECCOB 1 ABNEHWIA, ANsl NPUHATUSA MPaKTUYECKNX PELLEHNI B NOBCEOHEBHOM
XXU3HN C Uenbto obecneveHnss 6e30MacHOCTN CBOEro 340pPOBbsA U 300POBbSA
OKpYyXXawLwmx nogen, Ccob6nlaeHUss HOPM  rpPamMOTHOrO  MOBEAEHWS B
OKpYy>KaroLlern nNpupogHon cpepe, NoHMMaHne HeobBXoaUMOCTUN UCMNONb30BaHMUS
OOCTMXKEHU COBPEMEHHON Ouoniormm n GUOTEXHONOrM ANS paunMoHanNbHOro
NPMPOLONONb30BaAHNS;

® yMEHMe pellaTb dNIEMEHTapPHblE FrEHETUYECKME 3a4a4M Ha MOHO- 1N gurnépungHoe
cKpeluBaHue, cuenneHHoe HacnegoBaHue, COCTaBfsATb CXEMb
MOHOMMOPUAHOIO CKpeLmnBaHns ons Npeacka3aHns HacnegoBaHnst NPU3HaKoB Y
OpPraHn3moB;

® yMeHMe BbIMOMHATL NabopaTopHble W MpakTuyeckne paboTbl, cobnoaatb
npasuna npu paboTe ¢ y4ebHbIM 1 fnabopaTopHbLIM 060pYyaOBaHNEM;

® yYMEHMEe KPUTMYECKM OueHMBaTb W  MHTEpnpeTupoBatb  MHdopMauno
OVONOMrMYECKOro cogep>XaHns, BKIIOYAKOLWYKO MNceBAoHay4yHble 3HaHuUs U3
Pa3NNYHbIX NCTOYHNKOB (cpenctBa MaccoBOW NHopmMauuu,
Hay4YHO-MONyNSApPHbIE  MaTtepuanbl), 3TUYECKUE  acrnekTbl  COBPEMEHHbIX
nccnegosaHuin B 6uonornmn, MeguumHe, 6MoTEXHONOMI;

® YyMeHMe co3faBaTb COOCTBEHHbIE MUCbMEHHbIE N YCTHbIE CO00LLEeHNA, o6o0LLas
OVONOrnyeckyto  MHAPOPMAaLMIO U3  HECKOMbKMX WCTOYHMKOB, TPaMOTHO
NCNOMb30BaTb MOHATUNHLIM annapat 6uonornn.

lNpeomeTHble pes3ynbtaTbl OCBOeHUA Yy4debHoro npegmeta «buonorus» B 171
Kiiacce OOMXHbl OTpaXkaTb:



C(hOpPMMPOBAHHOCTb 3HAHW O MEeCTe W Ponu GUOSIorMM B CUCTEME Hay4YHOro
3HaHNSA €CTECTBEHHbIX HayK, B hopmupoBaHnn COBpPEMEHHOM
€CTECTBEHHO-HAy4YHOW KapTWHbl MUPa W HAy4YHOro MUPOBO33PEHUs, O BKnage
POCCUNCKUX W  3apybexHbIX Y4EHbIX-OMONOroB B  passBuTue oGuonorum,
(PYHKUMOHANBbHOW rPaMOTHOCTM YeloBeKa A5 PELLEHNS XKN3HEHHbIX 3a0ay;
YMEHNe pacKpblBaTb cofep)xaHne OrMonorm4ecknx TEPMUHOB U MOHATUNA: BUA,
nonynsaums, reHogoHa, 3BOMOUUA, ABMXKYLUME Cusbl ((PakTopbl) SBOMHOLMM,
NPUCMNOCOBSIEHHOCTL  OPraHn3MosB, BNUgoobpasoBaHne,  3KONOrmyeckne
hakTopbl, 3KOCUCTEMA, MPOJYLEHTbI, KOHCYMEHTbI, peayLeHTbl, Lenn nutaHus,
aKonornyeckasa nupamuga, buoreoLeHos, buocdepa;

yMeHne nanaratb érionorndeckne teopumn (aBontoumoHHasa Teopusa Y. JapsuHa,
CUHTETUYECKAA TEOPUSA 3BONIOLMN), 3aKOHbI 1 3aKOHOMEPHOCTU (3apoapbILLEBOrO
cxopctea K. M. Bapa, YyepenoBaHus rMaBHbIX HanpasfieHU U NyTen 3BOAOLUN
A. H. CesepuoBa, y4deHuss o 6uoccepe B. . BepHapckoro), onpemensitb
rpaHnupbl X MPUMEHNMOCTU K XKMBbIM CUCTEMAM;

YMeHWe BnafeTb MeToAaMy HayyYHOro Mo3HaHus B 6uonoruu: HabnogeHve u
OMMCaHNEe >XXUBbIX CUCTEM, NMPOLIECCOB U SABNEHUIN, OpraHn3auusa n nposeneHne
OVIONOrMYEeCKOro  3KCMNEepUMEHTa,  BbIOBUXXEHME  TMNOTe3bl,  BblABEHUE
3aBUCUMOCTN MeXay uccnegyeMbiMyi Benn4MHamu, OObSACHEHWE MNOoYyYEeHHbIX
pes3ynbTaToB, UCMNOb30BaHHbIX HAyYHbIX MOHATUNA, TEOPUA N 3aKOHOB, YMEHME
AenaTb BbIBOAbI HA OCHOBAHUM MOSTyYEHHbIX Pe3ynbLTaToB;

YMEHWe BblOeNsATb CYLWECTBEHHble MNPU3HaKM CTPOEHUs BUMONOrmyYecKmnx
OOBbEKTOB: BUOOB, MONYyNAUUA, MPOAYLEHTOB, KOHCYMEHTOB, pPEAYLEHTOB,
O10reoLleHO30B 1 3KOCUCTEM, OCOBEHHOCTU MPOLLECCOB: HaCNegCTBEHHOM
N3MEH4YMBOCTN, €CTECTBEHHOro otbopa, BMAoo6pasoBaHus,
NPUCNOCOBSIEHHOCTN OPraHN3MOB, AEWNCTBUSA SKOMOMMYeCKuUX (akTopoB Ha
OpraHu3Mmbl, MepeHoca BewecTB W MNOToKa 3HeprMm B 3KOCUCTEMaX,
AHTPOMOreHHbIX M3MEHEHM B 3KOCUCTEMAxX CBOEN MECTHOCTWU, KpyroBopoTa
BELLECTB 1 BOreoOXMMmMYeCKnX LMKIoB B Buocdepe;

YMEHME MNPUMEHATb MOMlyYeHHble 3HaHUSA ONs OOBbACHEHUS OMONOrnYecKnx
NPOLLECCOB 1 ABNEHWUI, ANS NPUHATUSA MPaKTUYECKNX PELLUEHNN B NOBCEOHEBHOW
XXN3HU C Uenbio obecneyeHns 6e30MacHOCTN CBOEro 300POBbS U 300POBbSA
OKpy>XawLmx fogen, CobniogeHns HOPM  FPaMOTHOro  MNOBEAEHUs B
OKpYy>KaroLlern NpupogHon cpeae, NoHMMaHne Heob6XoaMMOCTUN UCMONb30BaHMS
OOCTVKEHUIN COBPEMEHHOWN ononornmn ans pauMoHanbHOro
NpMPOLONONb30BaHNS;

YMEHME pellaTb 3fIEMEHTapHble OMOoNornyeckrne 3agadn, COCTaBASATb CXEMbI
nepeHoca BELLECTB N 3HEPrUn B aKocucTemMax (Lenu nutaHus);

YMEHMEe BbINONHATL NabopaTopHble U MNpakTuyeckne paboTbl, cobnogaTb
npasuna npu padoTe ¢ y4ebHbIM 1 N1abopaTopHbIM 060pYyA0BaHNEM;

YMEHNEe KPUTMYECKU OueHMBaTb W  WHTEpPnpeTupoBatb  UHGOpMaLmio
OMONOrNMYECKOro COOEPXXaHUsA, BK/HOYAOLLYIO MNCEBOOHAYYHbIE 3HAaHUA U3



PasINYHbIX NCTOYHNKOB (cpepcTtea MaccoBOW NHopmauuu,
Hay4HO-MONyNsipHble Martepuarnbl), paccMaTpmBaTb rnobanbHble 9KONOrn4yeckmne
Npo6nemMbl COBPEMEHHOCTN, (POPMMPOBATL MO OTHOLLEHUIO K HUM COBCTBEHHYIO
NO31LMIO;

yMeHne co3aBaTb COOCTBEHHbIE MMCbMEHHbIE N YCTHbIE COOBLLEHNSA, 0606LLas
OMoNornyeckyo  MHoOpMaumlo N3  HECKONbKUX  WUCTOYHWKOB, PamMOTHO
MCNOb30BaTh NOHATUNHBLIA annapaTt 61oNormn.



TEMATUYECKOE NMNJIAHUPOBAHUE
10 KJ1ACC

Ne
HaumeHoBaHune pa3genos 1 Tem NporpaMmmbl

KonunyecTtBO 4yacos

Bcero

KoHTposnbHble
paboTbl

MpakTuyeckne
paboThbl

OneKTpoHHble (uncpoBbie)
o6pa3oBaTelibHble pecypchbl

1 Buonorusa kak Hayka

0.5

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

2 2KnBble cuctembl 1 nx opraHmnsauus

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

3 XUMMYECKNIA COCTaB U CTPOEHNE KNETKMN

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

4 KnsHeneaTenbHOCTb KNETKU

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

5 PasMHoXXeHne v nHonengyanbHoe pa3BnTne opraHn3MoB

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

6 HacnenctBeHHOCTb 1 N3BMEHYMBOCTbL opraHn3mMosB

1.5

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

7 Cenekuunsa opraHmamoB. OCHOBbI 6GMOTEXHONOM N

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

8 PesepBHoOe Bpems

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

OBLLEE KOJINYECTBO HYACOB I1M0 MNMPOIrPAMME

34



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

11 KJIACC

KonnyecTtBo 4acoB
Ne HaumeHoBaHune pa3genoB n TeM nporpammbl SnekTpohHbie (Lndposbie)
n/n pasn porp Bcero KoHTponbHble MpakTuyeckue 06pa3oBaTenbHbe Pecypchbl
pab6oThbl paboThbl
Bbuénuoteka LLOK
1 C] 6 9 1
BOMOLMOHHAs bronorusa https://m.edsoo.ru/7f41cc74
Bbuénuoteka LLOK
2 B 3 9 0.5
O3HNKHOBEHWE U Pa3BUTUE XXN3HN Ha 3emne httos:/m.edsoo.ru/7f41ccT4
3 OpraHu3mbl 1 OKpy>KatoLLias cpeaa 5 1 Bubnoreka LIOK
P Py L pea https://m.edsoo.ru/7f41cc74
4 CoobLecTBa 1 9KONOrMYecKne CUCTeMbI 9 Bubnuorexa LIOK
t https://m.edsoo.ru/7f41cc74
Bbuénuoteka LLOK
5 Pese oe Bpe 2
PBHOE Bpems https://m.edsoo.ru/7f41cc74
OBLLUEE KONMMYECTBO YACOB MO NPOIrPAMME 34 0 2.5



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

NOYPO4YHOE NMNJIAHUPOBAHUE

10 KJIACC
Konun4yectBo 4yacos
Ne Tema ypoka KOoHTpOnbHbIe MpakTnyeckue SneKTPOoHHbIe unpoBble

n/n Bcero o6Gpa3oBaTesibHble pecypchbl

paboThbl paboTbl

y EMONOMS B CHCTEME HAVK ’ https://m.edso0.ru/863e6122

Y https://m.edso0.ru/863e632a
MeTofabl NO3HaHNS XXNBOW NPUPOAbI.

5 MpakTnyeckas pabota Ne 1 «/icnonb3oBaHne ’ 05 Bubnnoteka LIOK
pasnu4YHbIX METOO0B NpU N3yYeHnn ) https://m.edso0.ru/863e6122
610S10rNHECKNX 06 BEKTOB»

3 Buonorndeckune cnctemol, NPoLECCHI N NX y Bubnuoteka LLOK
n3yyeHue https://m.edsoo.ru/863e6564

4 Xnmunyeckun coctaB KneTkn. Boga n ’ Bubnuoteka LLOK
MVHepasbHble Conn https://m.edso0.ru/863e674e

5 Benkn. CocTaB 1 cTpoeHne 6enkoB 1 BuGnuoreka LIOK

https://m. . 72
depMeHTbl — BUONIOrNYecKMe KaTanmsaTopsl.

6 JlabopaTopHas pabota Ne 1 «/3yyeHne ’ 05 Bubnnoteka LIOK
KaTannTNYeCKOWN aKkTUBHOCTU hepMeHTOB (Ha ) https://m.edso0.ru/863e6b72
npuMepe amunasbl Un KaTanasbl)»

Bubnuoteka LLOK

7

yrnesopb. Jiunnab! ! https://m.eds00.ru/863e6870
Bunénnoteka LIOK

8
Hyrneurosbie kncnotel. AT® 1 https://m.edsoo.ru/863e6d5¢c

9 VicTopusa n metogbl N3y4eHnst KNeTku. KnetodHas ’ Bubnnoteka LIOK
TEOPUS https://m. S

10 KneTka Kak LlenocTHas xmsas cucrema 1
CTpoeHne aykapnoTNYeCKOn KNeTKu.

JNabopaTopHas padoTta Ne 2 «/3y4eHne CTpoeHns Bubnnoteka LIOK
11 KNETOK pacTeHWUN, XXUBOTHbIX, FPMOOB 1 GakTepuil 1 0.5 https://m.edso0.ru/863e6ff0

nop, MMKPOCKOMOM Ha FOTOBbIX MUKpOrMpenapaTax
1 UX onucaHue»

https://m.eds00.ru/863e716¢



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c

Bubnuoteka LLOK

12

O6meH BeLLecTB 1 MeTabonnam hitps://m.edsoo.ru/863e766¢
Bubnnoteka LIOK

13

(PoTocyHTes. XewmocurTes https:/m.edsoo.ru/863e7¢98
o Bubnnoteka LIOK

14
OHepreTu4eckii oomeH https://m.edsoo.ru/863e7aae
JKN3HEHHbIV LKN KNETKW. [leneHune KNeTku.

15 MwuTo3. JlabopaTopHas pabota Ne 3 «<HabniogeHne 05 Bubnnoteka LIOK
MUTO3a B KINETKaxX KOHYMKA KOopeLlKa fyka Ha ) https://m.edsoo.ru/863e7dc4
roToBbIX MUKpOMpenaparax»

16 BuocuHTes 6enka. Peakums MaTpuyHOro cmHTesa BuGnmorexa LIOK

https://m.edsoo.ru/863e796e
Bubnuoteka LLOK
17 TpaHensALms — GuocuHTes Genka https:/m eds%o ru/863e796e
18 HekneTo4Hble OpMbl XXU3HN — BUPYChI Bubnnoreka LIOK
https://m.eds00.ru/863e7540
Bubnuoteka LLOK
19 DopMbl Pa3MHOXXEHUS OPraHN3MOB https://m.edso0.ru/863e81b6
https://m.edsoo.ru/863e831e
. Bubnnoteka LIOK

20
Merios https://m.edsoo.ru/863e7f4a
O6pasoBaHue 1 pa3BuTUE MOSOBbIX KNETOK.

21 OnnopoTBopeHune. JlabopatopHas paboTa Ne 4 05 Bubnnoteka LIOK
«3y4eHne CTpoeHNs NONOBbIX KIIETOK Ha MOTOBbLIX ) https://m.edso00.ru/863e81b6
MUKponpenaparax»

Bubnuoteka LLOK

22 VHpouBrayaneHoe pa3BuTre opraHM3MoB https://m ) 4

23 leHeTnKa — Hayka O HacnegcTBEHHOCTU U Bubnuoteka LIOK
N3MEHYUBOCTHU hitps://m.edso0.ru/863e86{2

o4 3aKOHOMEPHOCTY HacnegoBaHWs NPU3HaKOB. Bubnnoteka LIOK
MoHornbpuaHoe ckpelimBaHue https://m.edso0.ru/863e8878

o5 OurnépugHoe ckpelumsaHme. 3aKoH Bubnuoteka LLOK

HEe3aBMCNMOIo HacnegoBaHNA NPU3HaKoB

https://m.edsoo.ru/863e89a4



https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4

CuenneHHoe HacnegoBaHMe NPU3HaKOB.
JlabopaTopHas pa6ota Ne 5 «/3yyeHne

Bubnuoteka LLOK

26
pes3ynsratoB MOHOMMOPUAHOro N AUrnépUAHOro 1 0.5 https:/m.edsoo.ru/863e8c60
CKpeLLMBaHus y Apo30g bl Ha rOTOBbIX
MUKponpenaparax»
leHeTnka nona. HacnegoBaHue NpU3HaKoB, Bubnnoteka LIOK
27 1
CLeneHHbIX C Noiom https://m.edsoo.ru/863e8c60
MameHumBocTb. HeHacneacTeeHHas
26 | Vlsyenmis womcorxanONmOR HoveanBooTA : 05 Gutnuotera LIOK
y A H ’ ) https://m.edsoo0.ru/863e8efe
NOCTPOEHNE BapraLlOHHOIo psiga 1
BapunaLUMOHHON KPUBOW»
o | pocpens e osensoers Jeseroner | o | Ewomorsavox
P S yrauany ap ) https://m.edsoo0.ru/863e8efe
roTOBbIX MUKpOMnpenapaTax»
Bubnuoteka LLOK
30
feHeTuka Henoseka ! https://m.eds00.ru/863e8d78
Pe3epBHbIn ypok. O606LLeHNE MO Teme
31 «HacnegcTBeHHOCTb U UBMEHUMBOCTb 1
OpraHn3mMoB»
32 Cenekuus Kak HayKa 1 npoLecc 1 BuGnuoreka LIOK
H yKa v nipou https:/m.eds00.ru/863¢9214
33 MeTonp! 1 LOCTUIXKEHNS CEeNEKLUN pacTEHUIN 1 ’ Bubnuoteka LLOK
>KNBOTHbIX https://m.edso0.ru/863e9214
34 BuotexHonornsi Kak oTpacnb Npon3BoacTBa 1 BuGnmoreka LIOK
P P A https://m.eds00.ru/863e9336
OBLLIEE KOJTIMYECTBO YACOB MO NMPOIrPAMME 34 4



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KJIACC

KonuyectBo 4yacoB

Ne OneKkTpoHHbie undpoBbIe
Tema ypoka
n/n P Bcero KonTponbHeie MpakTu4eckue ob6pa3oBaTesibHble pecypcChbl
paboThbl paboTbl
R Bubnnoteka LIOK
1 OBonoLUMA 1 METOAbI €€ N3yYeHNs 1 https://m.edsoo.ru/863ea20e
ps://m. .
. Bubnnoteka LIOK
2 VicTopusi pa3sntuis npegctasneHmnin 06 asonoumun 1 httos://m.edsoo.ru/863e9570
ps://m. .
3 MuKpoaBontoLus 1 15m6n!/|0TeKa LIOK 86369
Monynsaumsa Kak aneMeHTapHasi eaMHuLa Buaa u
4 aponounn. JlabopatopHas pabota Ne 1 «CpaBHeHne 1 0.5 Et16237r;eggsuo?:u /863699C6
ps://m. .
BMAOB N0 MOPONIOrM4eCKOMY KPUTEPULO»
5 LBuxyLume cnnbl (anemeHTapHble hakTopbl) 3BOSOLNN 1 ﬁ t|:6n!/|or;eKa LI'O}: 4
. Bubnnoteka LIOK
6
EcTecTBeHHbI 0TGOP U ero hopmbl 1 https://m.edsoo.ru/863e9ed0
PesynbraThl aBontoLmn: NpUCnocob/eHHOCTb OPraHn3mMoB
7 1 BugoobpasosaHue. JlabopaTtopHasa padoTta Ne 2 ’ 05 Bubnnoteka LIOK
«OnncaHne NpucnocobneHHOCTY opraHnama n eé ) https://m.edsoo.ru/863e9fde
OTHOCUTENIBbHOIO Xapakrepa»
Buénuoteka LLOK
8 HanpasneHus 1 nyTn Makpo3aBosoLmm 1 https://m edsoo.ru/863e9c1e
9 HeobpatnmocTs aBontoumnn 1
10 VcTopusi XKu3Hun Ha 3emne n MeToAbl €€ N3y4eHns 1
Bubnuoteka LLOK
11 [MNoTE3bl NPONCXOXXAEHUS XKN3HN Ha 3emne 1 httos://m )
12 PasBuTue XN3HM Ha 3emne No apam 1 nepuopam 1 Bubnmoreka LIOK
i bvioA https://m.edsoo.ru/863eatbe
OcHOBHbIe aTanbl 3BONIOLUN PACTUTENBHOIO M XXUBOTHOMO
13 mMupa. Npaktnyeckas pabota Ne 1 «/13yyeHune ’ 05 Bubnuoteka LLOK
NCKOMaeMbIX OCTaTKOB PacTEHWI 1 XKMBOTHbIX B ) https://m.edsoo.ru/863ea8bc
KONEKLMSAX»



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc

Bubnuoteka LLOK

14
CoBpeMeHHas cuctema OpraHn4ecKkoro mmpa hitps://m.edsoo.ru/863ead8e
Bubnnoteka LIOK
15 OBontoums YenoBeka (aHTPOMoreHes) https://m.edsoo.ru/863eac2c
ps://m. .
Bubnnoteka LIOK
16 LBvxyLime cunbl ((pakTopbl) aHTpOnoreHesa httos://m edsuoo ru/8636addd
ps://m. .
17 OCHOBHbIE CTaanmn 3BOJIOLMMN YeNloBeEKa
Bubnnoteka LIOK
18 Yenoseyeckre pachl 1 NpUpoAaHbIe aaanTaumn Yenoseka https://m.edsoo.ru/863e6aea?
ps://m. .
19 Pe3epBHbin ypok. O606LLeHne no Teme «BosHnkHOBEHME
1 pasBuTNE XXN3HU Ha 3emne»
20 DKonorusi Kak Hayka
Bubnuoteka LLOK
21
Cpepbl 061TaHMs 1 aKonorn4eckne akTopsbl https://m.edsoo.ru/863eafec
AbunoTtnyeckne akTtopsl. JlabopaTopHas padota Ne 3.
2 «Mopdonornyeckne ocob6eHHOCTU pacTeHN N3 pasHbIX 05 Bubnnoteka LIOK
MecT obutaHus». JlabopatopHas pabota Ne 4. «BnusHue ) https://m.edsoo.ru/863eb10e
CBETa Ha POCT W pPasBUTNE YEPEHKOB Komneyca»
Bubnuoteka LLJOK
23
BuoTuyeckue hakTopbl httos://m. P 4
OKONOrnyeckne XxapakTepUCTUKN NONYNALMN.
24 MNpakTnyeckas padota Ne 2 «[1ogCHET NNOTHOCTU 0.5
nonynsuMin pasHblX BUOOB PacTEHWIN»
25 CoobuecTBa opraHu3MoB — 6MOLEHO3 E;T!AOLGQZSHO?:U 863eb46a
26 OKororn4yeckmne cucTembl (3KOCUCTEMbI) BMGH!AOTeKa LIOK
https://m.edsoo.ru/863eb46a |
27 OcCHOBHbIE NoKasaTenn 9KOCUCTEMbI. DKOSIOrMYeCcKme Bubnnoteka LIOK
nupamuapl. CBoncTea akocuctemM. Cykueccust https://m.edsoo.ru/863eb5fa
28 lMNpnpogHble aKoCUCTEMBI
29 AHTPOMNOreHHbIE 3KOCUCTEMDI
30 Buocdepa — rnobanbHast akocnctema 3emnu Bubnnoreka LIOK

https://m.edso0.ru/863ebb5e



https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e

31 3aKOHOMEpPHOCTH CyLLLeCcTBOBaHMS 6Grocdepsl 1 BuGnmoreka LIOK
P i P https://m.edso0.ru/863ebd16
32 Yenose4ecTBO B 6rocthepe 3emnu 1
Bubnuoteka LLOK
33 CocylecTBOBaHME NPVPOAbI U YenoBevecTsa 1 httos://m ) 1
34 Pe3epBHbin ypok. O606LLeHne TemMbl «CoobLuecTsa 1 ’
OKOJOrMHYECKNE CUCTEMBI»
OBLLEE KOJIMYECTBO YACOB MO NPOIrPAMME 34 0 2.5

YYEBHO-METOAUYECKOE OBECINEYEHUE OBPA3OBATEJIbHOIO NMPOLIECCA
OBS3ATEJIbHbIE YHEBHbIE MATEPUAJIbI AN YHEHUKA

Buonorus, 10 knacc/ MNMacevnuk B.B., KameHckun A.A., Pybuos A.M. un gpyrue /Iog pegn. NacevHnka B.B.,
AKumoHepHoe obulectBo «M3pgaTenbcTBo «[1pocBelieHne»
Buonorus, 11 knacc/ MNMacevnuk B.B., KameHckun A.A., Py6uos A.M. un gpyrue /Iog pegn. NacevHnka B.B.,
AKumoHepHoe obuliectBo «Ms3pgaTenbcTBo «[1poceelieHne»

METOANYECKUE MATEPUAIDbI OANA YYUTENSA

MpeomeTHasa NUHUSA y4eOHUKOB «JTnHUA XXn3HU». 10—11 Knaccbl: y4eb. nocobure ans obLeobpazoBaTefibHbIX
opraHusaumin: 6asoBbii ypoBeHb / B. B. Maceynuk, I I. LLseuos, T. M. Edumosa. — M. : lNpoceeleHne

LLN®POBbLIE OBPA30BATEJIbHbIE PECYPCbl N PECYPCbl CETU UHTEPHET

OnekTpoHHasn 6ubnuoteka. lNpoceelleHne. MynstumegninHoe y4ebHoe nocobue M lNpoceewenne MEONA
http://edu.1c.ru

EnvHas konnekumsa undgposblix obpasoBaTtesibHbIX pecypcoB: http://schoolcollection.edu.ruy/.
www.bio.1september. ru — laseta «buonornsa» «[lepBoe ceHTAOPS»;

www.nature.ru - Hay4Hble HOBOCTU GMONOrnK;

www.herba.msu.ru - 6otaHn4eckumn cepsep MIY;

www.nrc.edu.ru/est/r4/ - buonorndeckas KaptTnHa Mmpa.



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

