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NMOACHUNTEJIbHAA SANMNCKA

Mpn pa3paboTke nporpammbl MO GMONOTMM TEOPETUYECKYHD OCHOBY ANA
onpegeneHns MoAxXo4OB K (hOPMMPOBAHUIO COAEPXKaHWA Y4yebHOro mnpeameta
«buonorna»  coctaBunu:  KOHUENTyasbHble nonoxeHua Hroc COO o
B3aMMOOOYC/IOB/IEHHOCTN  LieNel, COAepXKaHus, pe3y/bTaToB  0Oy4YeHuUs U
TpeboBaHWNN K YPOBHIO MOArOTOBKN BbIMYCKHWKOB, MOMOXEHUSA 006 0OLIMX Lensx u
MNPUHUMNAX, XapaKTepusytoLmMX COBPEMEHHOE COCTOSIHME CUCTEMbl CPefHero
obulero o6pasoBaHus B Poccuidckon defepaumn, a TakXKe [ONIOKEHUS O
cneumguke 6monornn, eé 3HauYeHU B NO3HaAHUM XXMBOW NPUPOAbLI 1 0BeCneYeHnN
CyLLLeCTBOBaHMS 4enoBeyeckoro obuiectsa. CorfacHO Has3BaHHbLIM MOJIOXKEHMAM,
onpeaeneHbl OCHOBHbIE (hYHKLIMK NPOrpaMMbl Mo 61010rMmn u eé CTpykKTypa.

Mporpamma no 6uonorum f[aéT MpeacraBfeHne O Lensx, 06 06Lwel
cTpatermm 06yYeHMsi, BOCMUTAHUS UK Pa3BUTMS 0Oy4aroLLIMXCA CpeacTBammu
yuyebHOro npeameta «buonorus», onpegensieT 06s3aTeNIbHOE  MNpPeAMETHOe
COAepXXaHWe, ero CTPYKTypy, pacrpefenieHme no pasfgenam u  Temawm,
PEKOMEHAYEMYIO MOCNef0BaTe/lbHOCTb M3YYeHUs y4ebHOro matepuana ¢ yUYETOM
MEXMNPEeAMETHbIX W BHYTPUNPEAMETHbIX CBSI3ei, NIOTMKM 06pa30BaTeNbHOrO
npouecca, Bo3pacTHbIX 0COOEHHOCTEN 00YYatoLLMXCS.

B nporpamme no 6MONOrMKM  TaKXe Y4YUTbIBAOTCA TpebOoBaHUA K
MNNaHUPYEMbIM [IMYHOCTHBLIM, MeTanpeaMeTHbIM U MPeAMETHbIM pe3ynbTaTam
06yyeHMss B  (DOPMUPOBAHMM  OCHOBHbLIX BWMAOB  Y4eOHO-MO3HaBATE/ILHOW
NeATeNIbHOCTU/YYEBHbIX [OEWCTBMI 00yYatoLLMXCA M0 OCBOEHWMIO COMEpPXKaHUs
61o10rnyecKoro obpasosaHus.

B nporpamme no 6uonormmn (10-11 knaccbl, 6a30BbIM YPOBEHL) peann3oBaH
NPUHUMN NPEEMCTBEHHOCTU B W3yYeHUW Ouonorun, 6Gnarofgapsi Yemy B Hel
MPOCMaTPUBAETCA  HanpaBfeHHOCTb HA  PasBUTWE  3HAHWI, CBA3AHHbLIX C
(hopMupoBaHMEM  eCTECTBEHHO-HAy4YHOro  MUPOBO33PeHWS, LIEHHOCTHbIX
OpWEHTaUMIN IMYHOCTU, 3KONOMMYECKOTO MbILIEHWS, MPeACTaBIeHNA 0 340POBOM
obpase XW3HW N 6GepeXXHbIM OTHOLUEHMEM K OKPY)KaloLeil NpUpPOAHONA cpeje.
[Mo3aToMy Hapsigy C M3yyeHueM 00LLEOMONOrMYeCKMX TeOpUi, a TakKXKe 3HaHWUA 0
CTPOEHUM XMBbIX CUCTEM Pa3HOrO paHra M CYLHOCTM OCHOBHbIX MPOTEKaloLWMUX B
HMUX NPOLLECCOB B Mporpamme no 6monorum yaeneHo BHUMaHWE WUCNOb30BaHUIO
MONYYeHHbIX 3HaHWIA B MOBCEAHEBHOW XXU3HN NS PELleHnst NPUKNadHbIX 3adad, B
TOM uucne: NPOUIAKTUKM HAC/NeACTBEHHbIX 3a00/1eBaHNI YenoBeka, MeauKo-
reHeTMYeCcKoro KOHCYNbTUPOBaHMS, 060CHOBaHUA 9KOJIOMMYECKU
LileN1ecoobpa3HoOro MNOBeAEHMS B OKpYXXaloLleld MpUPOAHON cpede, aHamsa
BUAHNS XO3ACTBEHHON [AeATeNIbHOCTU Ye/loBEKA Ha COCTOSIHME MPUPOAHBIX U
MCKYCCTBEHHbIX 3KOCMUCTEM. Y CUNEHNE BHUMAHUA K NPUKNaAHOW HanpaBneHHOCTH
y4yebHOro npeameta «buonorns» NPoOAMKTOBaHO HEOOXOAUMOCTbIO 0becrneyveHus



YCNOBWI ANA PELUeHNs OAHON M3 aKkTyasibHbIX 334ay LUKO/IbHOro GMO0/I0rMYecKoro
obpas3oBaHusa, KOTopas npegnonaraet  (hopMUpoBaHME Yy  0bydaroLmxcs
CMOCOBGHOCTM  afanTMpPoBaTbCA K W3MEHEHMSAM AMHAMWYHO pa3BMBatOLLErocs
COBPEMEHHOIro Mupa.

Buonorva Ha ypoBHe cpefHero 06Llero 06pa3oBaHMsi 3aHMMAeT BaKHOE
mMecTo. OHa ob6ecneymBaeT QOpMUPOBaHWE Yy 0Oy4atoWMXCS NPeACTaBIeHUA 0
Hay4YHON KapTMHe MMpa, pacLumpseT 1 0000LLaeT 3HaHMA 0 XXMBOW Npupoge, eé
OT/IMUYUTENBHBIX MPU3HAKaX — YPOBHEBOW OpraHu3auuy 1 3BOMIOLMMW, CO3HAET
YCNOBUA  AN1S:  MO3HAHWS  3aKOHOB  XXMBOM  MpupoAbl,  (hOPMUPOBaHMS
()YHKUMOHaIbHOMN rpamMOTHOCTM, HAaBbIKOB 3[0pOBOro 1 6e3onacHoro obpasa
XKMU3HW, 3KONOMMYECKOr0 MbILW/EHMS, LLEHHOCTHOrO OTHOLLEHMSA K XXMBOW Npupoge
N YenoBeky.

BonbLioe 3HaveHVe 61MONOMNA UMEET TaKXKe ANA PeLUeHUst BOCNNTATENbHbIX U
pasBMBalOWMX  33day  CpeAHero  obwero  o6bpasoBaHMs,  coumManmsauum
obyyvatowmxcs. MsyyeHne buonorum obecrneynBaeT YCcnoBus N8 (hOpMUPOBaHNSA
WHTENNEKTYaNlbHbIX, KOMMYHUKaLUWOHHbIX 1 MH(OPMAaLMOHHBLIX  HaBbIKOB,
3CTETUYECKON Ky/bTypbl, CMOCOBCTBYET MHTErpauuy 6MONOrMYECKUX 3HAHWUIA C
NpeacTaBNeHUAMM U3 APYTUX YUYeOHbIX NPeAMETOB, B YAaCTHOCTU, (IM3NKK, XUMUN
N reorpamun. HasBaHHble MOMOXEHWA O NpeAHasHa4YeHUW y4vebHOro npeameTa
«buonorus» CoCTaBuM OCHOBY [N11 ONpeAeneHuss MOAXOLOB K OTbopy W”
CTPYKTYPVPOBaHUIO €ro COAepXKaHws, NpeACTaB/eHHOro B Mporpamme Mo
éronoruu.

OT6op cofepXaHus yyebHOro npegmeTa «buonorus» Ha 6a30BOM YpPOBHE
OCYLLECTBNEH C MO3MUMIA KynbTypocoo6pasHOro noaxofda, B COOTBETCTBUM C
KOTOPbIM 00Yy4aloLMecs A0MKHbI OCBOWUTb 3HAHWA U YMEHMs, 3HauMMble ANS
(hopmmnpoBaHMs  00LUE  KynbTypbl, ONpPeAensioline afekBaTHOe MoBeAeHNe
YesioBEKA B OKPYXKatoLLe NMpUpoLHOM cpefe, BOCTpeboBaHHbIE B MOBCEAHEBHOM
XMU3HM W NpPaKTUYecKoW AesTenbHocT. Ocoboe MeCcTO B 3TOW CUCTEME 3HaHWiA
3aHMMatOT 3/IEMEHTbI COLepXKaHWs, KOTOpbIe CyXaT OCHOBOW Ans (DOpMUpPOBaHUA
NPeacTaB/eHUA O COBPEMEHHOM eCTEeCTBEHHO-Hay4yHON KapTUHE Mupa U
LEHHOCTHbIX  OPMEeHTauMsX  JIMYHOCTW,  CMOCOBCTBYHOWMX  FyMaHU3auuu
610/10rMYecKoro obpasoBaHus.

CTpyKTypuypoBaHMe cofepXaHus y4ebHOro marepuasa B nporpaMme o
OMONIOrMN  OCYLLLECTBNIEHO € YYETOM MPUOPUTETHOIO 3HAYEHMSA 3HAHWA 00
OT/INUNUTENbHBIX 0COBEHHOCTSIX XXMBOM NPMPOAbI, 0 €8 YPOBHEBOIN OpraHm3aummn u
3BOMIIOLMM. B COOTBETCTBUM C 3TUM B CTPYKTYpe y4ebHOro npegmeta «bmonorus»
BblAENEHbI CNeytoLLMe coaepxXaTesibHble NMMHUN: «Bronorna Kak Hayka. Metofpl
Hay4HOro Mo3HaHus», «KneTka kak Ouosiormyeckas cucrema», «OpraHu3Mm Kak



buonornyeckas cuctema», «Cucrtema M MHOroobpasuve OpraHM4Yeckoro mupax,
«OBO/IIOLMSA XXUBOI NPUPOABI», «IDKOCUCTEMbI 1 NPUCYLLME M 3aKOHOMEPHOCTU».

Llenb n3yuyeHus yye6GHOro npegmeta «buonorus» Ha 6a30BOM YpPOBHE -
OBNageHne  06yYalOLMMUCA  3HaHMAMW O  CTPYKTYPHO-(PYHKLMOHAIbHOM
opraHu3auuyM  >KMBbIX CUCTEM pa3HOro paHra W NPUOGPETEHNE  YMeHWi
MCNOMb30BaTb 3TU 3HAHWA AN TPaMOTHbIX [EeACTBUA B OTHOLUEHUW OOBLEKTOB
YKMBOW NPUPOAbI 1 PELLEHUA Pa3INUHBIX XXMU3HEHHbIX NPO6eMm.

JocTkeHne Lenm nsydeHns yyebHoro npegmeta «bronorms» Ha 6a30BOM
YPOBHe 06ecrneynBaeTCa peLeHnemM CrefyroLmx 3aaay:

OCBOEHME 0O0YyYatoWMMNCA CUCTEMbI 3HAHWUIA O OUMONOTNYECKUX TeopusX,
YUYeHMsIX, 3aKOHaxX, 3aKOHOMEPHOCTAX, rmnoTesax, npaBuiax, CAyxXatiMx OCHOBOWA
Ans (hopMMpPOBaHMA NPeACTaB/EHUA O eCTECTBEHHO-HAy4YHOW KapTUHE Mupa, 0
MEeTOAax Hay4yHOro mMo3HaHus, CTPOEHUW, MHOro06pasnn N 0COBEHHOCTAX XMBbIX
CUCTEM PA3HOr0 YPOBHSA OpraHv3aLum, BblAAKOLLMXCS OTKPLITUSX U COBPEMEHHbIX
nccnefoBaHNAX B Gruonoruu;

(hopMMpoBaHME Yy 0OYYalOLLMXCS MO3HABATE/IbHbIX, WHTENNEKTYa/bHbIX W
TBOPYECKNX CMOCOGHOCTEN B Mpouecce aHaam3a [aHHbIX O MyTAX pa3BUTMS B
OMONOrNM Hay4HbIX B3rNS40B, WAEA U MOAXOA0B K WM3YYEHWUHO XXMBbIX CUCTEM
Pa3HOro yYpoBHSA OpraHu3aumu;

CTaHOBNeHMe Yy obyyvarowmxcsd 006LWeiRn  KynbTypbl, (YHKUMOHAILHOM
rPaMOTHOCTW, Pa3BUTME YMEHWUIA OOBACHATL U OLIEHUBATL SBMEHUS OKPYXKAHOLLEro
MMpa >KMBOW MpPUPOAbl Ha OCHOBaHUWM 3HAHWIA U ONbiTa, MOMYYEHHbIX MNpU
U3yYeHUn G1MoNornu;

(hopMMpoBaHME Yy O0Yy4YalOWMXCA YMEHWUW WANKCTPMPOBaTb  3HAYeHue
OMONOrMYECKMX 3HAHWI B MPaKTUYECKON [AeATeNIbHOCTU YeslioBeKa, pasBUTUK
COBPEMEHHbBIX MEANLIMHCKUX TEXHOMOMNIA U arpoBUOTEXHONOTUIA;

BOCNUTaHME YOEXAEHHOCTM B BO3MOXHOCTW MO3HAHUA Ye/IOBEKOM >KMBOM
NpUPo/bl, HEO6XOANMOCTM BEPEXXHOr0 OTHOLLEHUS K Held, COOMIOAEHNSA 3TUYECKNX
HOPM MpW NPOBEAEHNN BUONMOMMYECKMX UCCef0BaHNIA;

OCO3HaHMe LEHHOCTU OMONOrMYECKUX 3HAHWIA [NA MOBbILEHNS YPOBHS
3KONOrMYECKOW KynbTypbl, A1 (hOPMUPOBaHMS Hay4YHOrO MUPOBO33PEHNS;

MpPYMeHeHNe NPUOBPETEHHBIX 3HAHWIA U YMEHWIA B MOBCEAHEBHOW XW3HW N1
OLEHKM MOCNeACTBMWIA CBOEW AeSATeNIbHOCTM MO OTHOLLEHUIO K OKPYXKatoLLEn cpefe,
COOGCTBEHHOMY 340pPOBbIO, 0OOCHOBaHWE W COG/MIOAEHME Mep MPOUIAKTUKN
3ab0n1eBaHNI.

B cucteme cpenHero o6ulero obpasoBaHua «buonorus», usyvaemas Ha
0a30BOM YpOBHe, ABNAETCA 06s3aTeflbHbIM YyYeOHbIM NpeaMeTOM, BXOAALMM B
cOoCTaB NpeAMETHON 061acT «ECTECTBEHHO-HAYYHble NPeAMETbI».



NS n3yyeHns GMONOrMKU Ha 6a30BOM YPOBHE CPeAHEro 06LIero 06pa3oBaHus

oTBoauTcs 68 vacos: B 10 knacce - 34 yaca (1 yac B Hegento), B 11 knacce - 34
yaca (1 yac B Hefento).



COOEP>XAHWE OBYYEHUNA
10 K/TACC

Tema 1. bnonorua Kak Hayka.

Bruonorus kak Hayka. CBsizb 61010rMN € 06LLECTBEHHLIMW, TEXHUYECKMU W
APYTUMW eCTECTBEHHbIMU HayKamu, (PUNOCO(Med, 3TUKOW, SCTETUKOA U NpPaBOM.
Ponb 6uonorMm B (hOPMUPOBAHNM COBPEMEHHON HAy4HOW KapTWUHbI MWUpa.
Cuctema 610I0TNYECKMX HayK.

MeToAb! MO3HaHWSA XXMBOW NpUpPoAbl (HabnoaeHne, 3KCNepUMEHT, OnucaHuve,
M3MEPeHUe,  Knaccugmkaumsa, MOLeNMpoBaHMe, CTaTtucTMyeckass 0b6paboTka
[aHHbIX).

JeMoHcTpaymn:

MopTpeTbl: Y. AapsuH, . MeHgenb, H. K. Konbyos, K. Y0OTCOH 1 ®. Kpuk.

Tabnuubl 1 cxeMbl: «MeTofbl MO3HAHWSA XXUBOI NPUPOLbI».

JNabopaTtopHble 1 NpPakKTUYecKne padoTbi:

MpakTnyeckas pabota Ne 1. «Mcnonb3oBaHWe pa3IMYHbIX METOLOB MNpU
N3yYeHNN BMOSTIOTNYECKMX OOBEKTOB.

Tema 2. )KuBble CUCTeMbI 1 UX OpraHu3aLus.

YKuBble cucTeMbl (6MOCUCTEMBI) Kak NpeaMeT u3ydeHus ouonorun. OTnnyue
YKMBbIX CUCTEM OT HEOPraHWYeCKOW Npupoapbl.

CsoiicTBa 6UOCUCTEM M KX pa3HOobpasve. YPOBHM opraHu3aumum 6MocucTem:
MOJIEKYNIAPHDBIA,  KNETOYHbIA, TKaHEBbIA, OpPraHWU3MeHHbIA,  MONYNALUOHHO-
BU0BOW, 3KOCUCTEMHBIA (6MOreoLeHOTUYECKIIA), BUOCHEPHBIN.

JeMoHcTpaymn:

Tabnumubl 1 cxembl: «OCHOBHbIE MPU3HAKK YXU3HWY», «YPOBHU OpraHm3auum
XXMBOW NPUPObI».

O6opyaosaHve: moaens Monekynbl AHK,

Tema 3. XMMUYECKNIA COCTaB 1 CTPOEHME KIIETKMN.

XUMWNYECKNA COCTaB KNeTKU. XUMUYECKMe 3/IEMEHTbI: MaKpPO3/IEMEHTbI,
MWKPO3N1emMeHThbl. Boa n MUHepasibHbIe BeLLEeCTBa.

@®YHKUMM  BOAbI W MUHEpasibHbIX BelecTB B KeTke. [logaepxaHue
OCMOTUYECKOro 6asaHca.

Benkn. CocTtaB ¥ CTpoeHue 6enkoB. AMUHOKMUC/IOTbI — MOHOMEPbI 6enKoB.
HesameHMMble U 3aMeHVUMble aMUHOKNCNIO0Tbl. AMWHOKMC/IOTHBIN COCTaB. YPOBHU
CTPYKTYpbl  6e/IKoBOWM  MOMeKy/nbl  (MepBuMYHasA, BTOPUYHasd, TPETUYHaA U
YeTBEPTUYHAA CTPYKTypa). XUMWUYECKue CBOCTBA 06enkoB. Buonoruyeckme
(PYHKUMM BefiKoB.



depmeHTbl - 6Guonornyeckne  katanmsatopbl. CTpoeHWe  (hepmeHTa:
aKTVBHbIA LeHTp, cy6cTpaTHas crneuu@uyHocTb. KodepmeHTbl.  ButamuHbl.
OT1/muna hepMeHTOB OT HEOPraHNYECKMX KaTanm3aTopos.

Yrnesoapl:  MoOHocaxapuibl  (rnoko3a, pubo3a U Ae30KcMprnbo3a),
Aucaxapuibl (caxapos3a, /flakto3a) W nonucaxapuibl  (Kpaxman,  TMKOreH,
Llennonosa). buonormnyeckne yHKUMM Yrneso40B.

Nunngpl:  Tpuravuepugpl,  gocdonunuabl, crepouabl.  'MapoguibHO-
rmapoobHble  cBoilcTBa. buonornyeckne  ¢yHkuum nunugos.  CpaBHeHWe
YrneBofoB, 6e1KOB ¥ NMMUA0B KaK UCTOYHUKOB 3HEPruun.

HyknenHosble kucnotbl: AHK wun PHK. Hykneotugbl - MOHOMEpLI
HYKNenHoBbIX KucnoT. CtpoeHune n gpyHkuum AHK. CtpoeHue n yHKummn PHK.
Bugbl PHK. AT®: cTpoeHue 1 QyHKLUN.

LinTonornsa - Hayka o knetke. KnetoyHas Teopus — npumep B3aMMOAecTBUs
naen n (HakToB B HAY4YHOM MO3HAHUWN. MeTOob! U3YYeHUS KNETKU.

KneTka kak UenoctHas wueas cuctema. OOLMe npu3HaKM  KNETOK:
3aMKHyTast HapyXHas Memb6paHa, monekynbl OHK Kak reHeTMyeckumin annapar,
cucTema CuHTe3a benka.

Tunbl  KNETOK: 3dyKapuoTuyeckas U npokapmoTuyeckasd. OCOGEHHOCTU
CTPOEHMSI MPOKAPUOTUYECKON KNeTKW. KneTouHas cTeHKa GakTepuid. CTpoeHue
3YKapUOTUYECKON KNeTKN. OCHOBHble OT/IMYUA PaCTUTE/IbHOW, >XUBOTHOW U
rPUGHOW KIETKMN.

[10BEPXHOCTHbIE CTPYKTYpPbl KNETOK - KNEeTOUYHAasA CTEHKA, NTMKOKA/IMKC, KX
(yHKumn. MnasmaTryeckas membpaHa, eé cBoincTBa U (hyHKuuW. LinTonnasma v eé
opraHoungbl. OfHOMeMOpaHHble opraHomibl Knetku: JMC, annapaT [onbapku,
NN30COMbI.  [10NyaBTOHOMHbIE OpraHoMAbl KNETKW: MUTOXOHAPWUW, NnacTuibl.
MpoucxoxaeHne MUTOXOHAPWUA W nnactug. Buabl nnactma. Hemem6paHHble
OpraHomfbl KNeTKW: pPUOOCOMbI, KNETOYHbIA LEHTP, LEHTPUONN, PECHUYKM,
XIYTUKN. PYHKLUUN OpraHouaoB KNeTku. BknroyeHus.

AOpPo - perynaTopHbIid LeHTP KneTku. CTpoeHve afpa: sgepHas 060/104Ka,
Kapvionnasma, XpoOMaTuH, AAPbILKO. XPOMOCOMbI.

TpaHCMopT BELLECTB B KNETKE.

JeMoHcTpaumn:

MopTpeTsl: A. JleBeHryk, P. T'yk, T. LLBaHH, M. LLneigeH, P. Bupxos, OX.
YotcoH, ®. Kpuk, M. YunknHc, P. ®paHknuH, K. M. bap.

Anarpammbl:  «PacrnpefefieHne  XMMUYECKMX  3/IEMEHTOB B HEXMBOM
npupoge», «PacrnpefeneHne XMMNUYECKUX 3/1EMEHTOB B XXMBOW NPUPOAE».

Tabnuubl 1 cxembl: «lNepuognueckas TabnMua XMMUYECKUX 3/IEMEHTOBY,
«CTpoeHve MoseKy bl BOAbI», «BUOCUHTE3 Befika», «CTpoeHe MONeKy bl 6enka»,
«CTpoeHve (epmeHTa», «HyknenHosble Kucnotel. AHK», «CTpoeHne MOeKysbl



AT®», «CTpoeHNe 3yKapuOTUYECKON KNeTKM», «CTPOEHME XXMBOTHON KNETKU»,
«CTpoeHVe pacTUTENbHOM KNeTKu», «CTpPOeHMEe NPOKapUOTUYECKON KIETKM»,
«CTpoeHure aapa KNeTku», «YTnesofbl», «J/Innugpl».

O6opyaoBaHMe: CBETOBOM MWKPOCKOM, 000pyAoBaHWe Af1s MPOBeAeHUs
HabNIOAEHNA, W3MEPEHWIA, 3KCMEPUMEHTOB, MUKpONpenapaTbl PacTUTENbHbIX,
YKMBOTHbIX N 6aKTepuasibHbIX K/IETOK.

JTabopatopHble 1 NpakTuyeckue paboThbl:

NabopatopHad pabota No 1. «/3yyeHue KaTa/IMTUYECKOW aKTMBHOCTU
(hepMeHTOB (Ha npuMepe aMmunasbl UK KaTanasbl)».

NabopaTtopHass pa6ota No 2. «l3yyeHne CTPOEHMSI KNETOK PaCTeHui,
YXMBOTHbIX W 6aKTepuin Mof MMUKPOCKOMOM Ha FOTOBbIX MUKpOMpenapatax v mx
onucaHme».

Tema 4. )Kn3HefeATeIbHOCTb K/1eTKM.

OO6MeH BeLLecTB, UM MeTabonnsm. Accumunauua (MnactTuyeckuin 06meH)
ANCCUMUNALMSA (SHEpreTUYecknin obMeH) - [Be CTOPOHbl eAMHOro mnpouecca
mMeTabonmsma. Ponb 3aKOHOB COXPaHEHWA BELLEeCTB U 3HepPrMnm B MOHUMaHUM
mMeTabonm3ma.

Tunbl 06MeHa BeLLEeCTB: aBTOTPOMHbLIA U reTepoTPOgHbIA. Ponb epmeHTOB
B 0OMEHe BeLLEeCTB 1 MPeBpaLLeHNN 3HEPTUN B KNETKE.

doTocuHTE3. CBeToBas M TemHOBas (asbl (POTOCUHTE3a. Peakumu
(hoTocMHTE3a. IPPEKTUBHOCTb (DOTOCMHTE3a. 3HAYeHMe (POTOCUHTE3a A/A YKMU3HM
Ha 3emnie. BnvsHue ycnosuii cpefibl Ha (POTOCMHTE3 U CMOCOObI MOBBILLEHNS €ro
NPOAYKTUBHOCTU Y KYNbTYPHbIX PaCTEHUIA.

XemMocuHTe3. XeMOCUHTE3MpYHoLLMe GakTepun. 3HayeHne XemMOCUHTe3a A1
XU3HU Ha 3emne.

AHepreTuyecknii 06MeH B K/eTKe. PacluensieHvVe BeLlecTB, BblfefleHne U
aKKyMy/nMpoBaHWEe 3HEPruM B K/ETKe. JTarbl 3HEPreTMYecKoro 0obmeHa.
['nnkonus. BpoxeHue u ero BuAabl. KncnopogHoe OKUCNEHWe, WU KNeTOYHOe
AblIXaHue. OKuncnuTtensHoe (hochopunmposaHue. ANDEKTNBHOCTb
9HepreTMYeckoro obmeHa.

PeakumMn maTpuyHOro cuHrtesa. [eHeTuyeckad uHgpopmauma u  OHK.
Peanusaums reHeTUYECKOM MHQopMaumm B KreTke. eHeTUYeCKWin Kof U ero
CBOMCTBa. TpaHCKpuNumMa - MaTpu4Hblii cuHTe3 PHK. TpaHcnaums — GUMOCKMHTES
benka. JTanbl TpaHcnauun. KoaumposaHue amMuHOKMCOT. Ponb  pubocoMm B
bnocnHTe3e beska.

HekneTouHble (hOpMbl XU3HN — BUpYChl. IcTopus oTKpbITUA Bupycos (4. U.
BaHOBCKMiIN). OCOGEHHOCTM CTPOEHUS U XKU3HEHHOTO UMKIa  BUPYCOB.
BakTepnoparn. bBonesHn pacTeHWA, >KMBOTHLIX W UYeNOBEKA, BbI3blBAEMblE
BUpycamn. Bupyc nmmyHogedmumta yenoseka (BUY) - Bosbyautens CMAAa.



ObpaTHasd  TpaHCKpunuus,  peBeprtasa W WHTerpasa.  [llpodmnakTuka
pacnpocTpaHeHUst BUPYCHbIX 3a060/1eBaHUIA.

JeMoHcTpaumn:

MopTpetbl: H. K. Konbuos, A. N. MiBaHoBckuiA, K. A. Tummpsses.

Tabnuubl N CxeMbl: «TuUMbl NUTaHUA», «MeTabonm3M», «MUTOXOHAPUS,
«OHEPreTUYeCKNiA 0O6MeH», «Xnoponnact», «PoTocuHTe3», «CTpoeHvne AHK»,
«CTpoeHne 1 hyHKUNOHMPOBaHME reHa», «CUHTE3 befika», «"eHETUYECKMiA Komy,
«Bupycbl», «bakTepnotarn», «CTpoeHne 1 >XM3HEeHHbIA Lmkn Bupyca CMA[a,
bakTepuodara», «Pennnkaumna AHK».

O6opynaoBaHue: Mofenn-annavkaumm «YapoeHme OHK u TpaHCKpunums,
«bunocnHTes 6enkax», «CTpoeHre KNeTkn», Mmogenb CTpyKTypbl AHK.

Tema 5. PasMHOXeHWe N UHANBUAYa/IbHOe pa3BuUTME OpraHM3MOB.

KNeTouHbIA UMK, W KU3HEHHBIA UMK KNeTku. VIHTepdasa 1M MUTO3.
[Mpouecchl, npoTekarowune B WHTepgase. Pennvkaums - peakumss MaTpUYyHOro
cuHtesa [OHK. CTpoeHue XpomocoMm. XPOMOCOMHbIA Habop - KapuoTun.
AnnnovaHblni - 1 ranfougHblii -~ XPOMOCOMHbIE  Habopbl.  XpomaTugbl.
LinTonornyeckme OCHOBbl  PasMHOXEHWA 1 MHAMBUAY&IbHOTO  pasBuTUA
OpraHv13moB.

JeneHve knetkn - muto3. Ctagmm mutosa. [pouecchl, Npoucxofswime Ha
pasHbIX CTaguAaX MUTO3a. BMONOrMYECKNA CMbICTT MUTO3a.

[Mporpammunpyemas rmbesnb KIeTKU — anonTos.

®opMmbl pa3MHOXeHWA OpraHu3MoB: 6ecrofioe u nonosoe. Buabl 6ecnonoro
PasMHOXEHUA: [eNeHne HaaBoe, [MOYKOBaHWE OAHO- U MHOTOK/IETOYHbIX,
Crnopoo6bpasoBaHue, BereTaTMBHOE PasMHOXEHWE. VICKYCCTBEHHOE KNOHMpOBaHue
OpraHmM3MoB, €ro 3HauyeHue Ana cenexkunn.

[MonoBoe pa3sMHOXeHWe, ero oTnYms oT 6ecnosoro.

Meiio3. CTtagumn Meiio3a. [llpouecchbl, NPOUCXOAsALLME HA CTaguax Melosa.
[MoBefeHVe XpoOMOCOM B Meio3e. KpocCuHroeep. BMOMOrnyecknii cmbicn #
3Ha4YeHue Meinosa.

[ameToreHes - npouecc 06pa3oBaHWA TMOMIOBbIX KETOK Y >KMUBOTHbIX.
[MonoBble >kenesbl: CEMEHHWKM W AMYHUKKW. Ob6pa3oBaHMe W pa3BUTME MOJIOBbIX
KNeToK - rameT (cnepmaro3ouj, SWLUEKTeTKa) - CriepmaTtoreHes U OBOreHes.
OCOGEHHOCTN CTPOEHMs AWLEKNETOK W crnepmato3omgos.  OnofoTBOPEHNE.
[MapTeHoreHes.

NHauBmayansHoe pasButhe  (OHTOreHe3). 3OMOpPUOHaNIbHOE  pas3BUTKE
(ambpuoreHes). JTanbl 3MOPMOHANIBHOTO PasBUTKS Y MO3BOHOYHBIX YXMBOTHbIX:
ApobneHve, racTpynsaumsa, opraHoreHes. [oCcTamMbpuoOHaIbHOe pas3BuUTUe. TuMbl
MOCTAIMOPUOHAILHOIO PasBUTUSA: MNPsAMOe, HenpsmMoe (IMYMHOYHOE). BnnsHue



Cpefbl Ha pa3BUTWE OPraHM3mMoB, (DAKTOPbl, CMOCOOHbIE BbI3blBaTb BPOXKAEHHLIE
YpPOACTBa.

PocT n pa3BuThe pacTeHWii. OHTOreHe3 LBETKOBOIO PacTeHUs: CTPOeHue
CeMeHW, CTalun pasBUTKS.

JeMoHcTpaumn:

Tabnuubl n  cxembl: «®POPMbl Pa3MHOXEHWUA OPraHM3MoB», «[lBOHOe
OMNNOJOTBOPEHNE Y  LIBETKOBbIX pacTeHW», «BeretaTnBHOe pa3MHOXeHWe
pacTeHU», «JleneHve KNeTkn 6akrepuit», «CTPOEHME TMOJOBbIX K/ETOK»,
«CTpoeHe XpPOMOCOMbI», «KneTouHbln uMk», «Penavkaumsa OHK», «MuTo3,
«Meio3s», «lpsamoe 1 HenpsMoe pas3BuUTHe», «"aMeToreHe3 y MIEKOMUTAOLNX U
yenoseka», «OCHOBHbIE CTaUN OHTOreHesax.

O6opyoBaHue: MUKpPOCKOM, MUKponpenapathbl «Cnepmarosonfbl
M/IEKONUTAIOLLEro», «ANLEKNeTKa MIeKONUTaroLWero», «KapnokuHes B K/eTKax
KOpeLlKa fyKa», MarHWTHasa Mopenb-annankauma «fleneHue Knetku», Mopenb
OHK, moaenb meTathasHOM XPOMOCOMbI.

NabopaTtopHble N NpakTuyeckue paboThbl:

NabopatopHass pabota Ne 3. «HabniogeHWe MUTO3a B KNETKaX KOHYMKa
KOpeLLKa /IyKa Ha roToBbIX MUKpOMpenaparax».

NabopatopHad pabota Ne 4. «M/3yyeHMe CTPOEHMS MOMOBbIX KMNETOK Ha
roTOBbIX MUKpPOMpenapaTax».

Tema 6. HacneacTBeHHOCTb ¥ MISMEHUMBOCTbL OpPraHn3MoB.

[MpegmeT u 3afayn reHeTukn. Victopma pasButmua reHeTuKnU. Ponb uutonorum
W 3MOPMONIOTMN B CTAHOBMIEHUWN TEHETUKWU. BKnag POCCUNCKUX U 3apyOeXKHbIX
YYéHbIX B pasBUTME TeHeTMKN. MeToabl reHeTukn  (TMbpuaonornyeckui,
LUMTOreHeTUYECKUA,  MONEKYNAPHO-TeHETUYECKMN). OCHOBHbIE  FEHETUYECKME
MOHATMA. ["eHeTUYeCcKas CMMBO/IMKA, UCMO/b3yeMas B CXeMax CKpeLmMBaHuim.

3aKOHOMEPHOCTK HacnefoBaHWA MPU3HAKOB, YCTaHOB/MEHHbIe . MeHaenem.
MoHornépunaHoe CckpelivBaHue. 3akoH efAuMHOOOpasvs rmbpuaos MepsBoro
nokoneHusa. [lpaBuno  LOMWMHUPOBAHMA. 3aKOH  pacLiensieHns  npu3Hakos.
['MnoTes3a YMCTOTLI rameT. [osIHOE 1 HENOJTHOE AOMUHUPOBAHME.

AnrnépnaHoe  CKpewmBaHve.  3aKOH  He3aBMCMMOrO  HacnefoBaHus
NpuM3HakoB.  LIuToreHetMyecknme  OCHOBbI  AUTMOPUAHOIO  CKpeLvBaHus.
AHannsupytoLlee ckpewmsaHme. 1icnonb3oBaHe aHaIM3NPYIOLLETO CKPeLLMBaHUA
AN19 onpefeneHus reHoTunmna ocoou.

CuenneHHoe HacnefoBaHvWe npusHakoB. Pabota T. MopraHa no
cLuenneHHoMy HacnefoBaHWUIO reHoB. HapyLlleHue CLennieHusa reHoB B pesysbrarte
KPOCCUHIoBepa.

XpPOMOCOMHasA Teopns HacneACTBEHHOCTU. ['eHeTUYeCKMe KapThl.



[eHeTuKa nona. XpPOMOCOMHOe ornpefenieHne nona. AyToCOMbl U MOMOBbIe
XPOMOCOMbI. ['OMOrameTHble W TreTeporamMeTHble oOpraHusmbl. HacnefgosaHue
MPU3HAKOB, CLEMNIEHHbLIX C NMOJOM.

A3meHuBOCTL. BuAabl M3MEHUMBOCTU: HEHAcNeACTBEHHAs W HacneACTBEHHAS.
Ponb  cpefbl B HEHACNeACTBEHHOW  WM3MEHUMBOCTW.  XapaKTepucTuka
MOAV(MKALNOHHON U3MEHUYMBOCTU. BapmnalMoHHbIN pag U BapuauMoHHas Kpusas.
Hopma peakumn npusHaka. KonM4yecTBEHHblE W KauyeCTBEHHbIe MPU3HAKU U UX
HopMa peakummn. CBONCTBa MOAUGUKALMOHHOW M3MEHUYMBOCTH.

HacneactBeHHas, WAM reHOTUNMYecKas, W3MeHUMBOCTb. KombuHaTMBHas
M3MEHYMBOCTb. Meino3 ¥ MOMoBOM MpoLecc - OCHOBA KOMOMHATMBHOM
M3MEHUMBOCTM. MyTalMOHHas M3MEHYMBOCTb. Knaccupukaumsa MyTauuii: reHHble,
XPOMOCOMHbIE, FTeHOMHble. YacToTa 1 NpuyMHbl MyTaumin. MyTareHHble (akTopbl.
3aKOH rOMOJIOrMYECKMX PAA0B B HACMeACTBEHHOW M3MeHUMBOCTU H. 1. BaBunosa.

BHeanepHasa HacneACTBEHHOCTb U MU3MEHUYMBOCTD.

eHeTnKa 4enoBeka. KapumoTtun yenoBeka. OCHOBHble METOAbl TEHETUKU
yesioBeKa: reHealormyeckunia, 61IM3HeL0BbIN, LMTOreHETUYECKNIA, BUOXNMUYECKINA,
MOJIEKYNIAPHO-TeHETUYECKUIA. CoBpemeHHoe onpeaeneHue reHoTmna:
MOMHOreHOMHOE CEeKBEHWPOBaHWE, TEHOTUMUPOBAHWE, B TOM 4UC/e C MOMOLLbIO
MLP-aHann3a. HacneacTBeHHble 3ab0/1eBaHUS  YeNlOBEKA: TeHHble  60Me3HN,
00/1€3HN C Hac/eACTBEHHOW MPeApacrnofioKeHHOCTbI0, XPOMOCOMHbIE 60/1e3HN.
ComaTuyeckme W reHepaTMBHble MyTauuu. CTBOMOBblE KNETKW. [1puHUUNGI
340p0OBOro 06pasa >XM3HWU, ANAarHOCTUKK, NPOPUNAKTUKA U NEYEHUA TeHEeTUYECKNX
bonesHel. MeOMKO-TEHETUYECKOE KOHCY/IbTMPOBaHMe. 3HavyeHne MeLMUMHCKOM
reHeTVKW B MPeAOoTBPALLEHNN U NTeYEHNN TEHETUYECKMX 3a0601eBaHNI Ye0BeKa.

JemMoHcTpaunmn:

[MopTpeTbl: . MeHpens, T. MopraH, . ge ®pus, C. C. YeTtsepukos, H. B.
Tumodpees-Pecosckuia, H. V. Basunos.

Tabnuubl ©n  cxembl:  «MOHOrM6bpMaHOE  CKpewmBaHWe 1 €ro
LMTOreHeTUYecKasds OCHOBa», «3aKOH pacLlensieHns u ero LUTOreHeTuyeckas
OCHOBa»,  «3aKOH  4YMCTOTbl  ramet»,  «QurnbpuaHoe  CKpeLumBaHue»,
«LlMTonornyeckme  OCHOBbl  AUTMOPUAHOINO  CKpewmBaHusa»,  «Meino3s»,
«B3aMmofencTBme  annefibHbiX TeHOB», «[E€HETUYeCKMe KapTbl PacTEHWIA,
XXUBOTHbIX W 4enoBeKka», «[eHeTuKa nona», «3aKOHOMEPHOCTM HacnefoBaHus,
CUENMIeHHOro ¢ nofom», «KapuoTunbl YenoBeKa U >KUBOTHLIX», «Bupbl
N3MEHUMBOCTU», «MoAM(MKaLMOHHAA W3MEHYMBOCTb», «HacnefoBaHWe pesyc-
(hakTopa», «["eHeTMKa rpynn Kposu», «MyTaluMOHHasA U3MEHUYMBOCTbY.

O6opynoBaHue: Mogenu-annankaumnm «MOHOrMepuaHOe CKpeLBaHne»,
«HenonHoe [OMMHUPOBaHWE», «AUTMOPULHOE CKpelumBaHMe», «llepekpécT



XPOMOCOM», MMUKPOCKON ¥ MUKponpenapat «[posoduna» (Hopma, MyTauuu
(hopMbI KPbINIbEB M OKpPacku Tena), repbapumini «Opox nMoceBHOM».

NabopaTtopHble N NpakTUyeckue paboThbi:

NabopatopHast pabota Ne 5. «M/3yuyeHne pe3ynbTaTOB MOHOrMOGPUAHOIO W
ANTUBPUAHOTO CKpeLLmBaHus y Ap030(nbl HA FOTOBbLIX MUKpOMpenaparax».

NabopaTopHas pabota Ne 6. «M3yyeHne MOAUPUKALMOHHON N3MEHUYMBOCTH,
MOCTPOEHNE BapMaLMOHHOIO psija U BapuaLMOHHOW KPUBOi».

JlabopatopHas paboTta Ne 7. «AHanM3 MyTauuii y Apo30(u/bl Ha FOTOBbIX
MUKponpenaparax».

MpakTnyeckaa pabota Ne 2. «CocTaBneHVe W aHaM3  POoAOC/IOBHbIX
yenoBeka.

Tema 7. Cenekuyusa opraHnsamo. OCHOBbI GMOTEXHO/IONN.

Cenekumsa Kak Hayka W npouecc. 3apoXkaeHne cenekuum n LoMecTUKauus.
YueHne H. W. BaBunoBa 0 LUeHTpax MPOUCXOXAEHNA U MHOroobpasus
KYNbTYPHbIX PacTeHuid. LIeHTpbl NPOUCXOXAEHUS AOMALLUHUX XXUBOTHbIX. CoprT,
nopoja, LuTaMm.

CoBpeMeHHble MeTOAb! cenekumm. MaccoBblii 1 MHAMBUAYANbHbLIA OTOOPbLI B
CeNneKkuMn pacTeHUii 1 XMBOTHbIX. OUeHKa aKcTepbepa. BM3KOpOACTBEHHOE
CKpewmBaHue - WHOPUAMHT. Yuctas fmHWA. CKpewymBaHWe YUCTbIX JIMHWA.
eTepo3nc, wnv rmbpugHas cuna. HepoACTBEHHOe CKpelyvBaHWe - ayTOPUAMHT.
OTpanéHHas rmbpuamsaums u  eé ycnexu. WCKYCCTBEHHbIA MyTareHes u
MosiydyeHve MOAMNIONAOB. JOCTMXKEHUS CEeNeKLUUM PaCTEHWUA, >KMBOTHbIX W
MWKPOOPraHN3MOoB.

BuotexHonorma Kak oTpac/ib MNpou3BoACTBa. [eHHasa WHXeHepus. ITanbl
co3faHus  pekoMouHaHTHoM [AHK u© TpaHCreHHbIX opraHnsmoB. KneToyHas
NHXeHepus. KneTouHble Ky/bTypbl. MUKPOKNOHaNbHOE Pa3MHOXEHWE PacTeHWIA.
KnoHnpoBaHMe  BbICOKONPOAYKTUBHBLIX — CE/Ib,CKOXO3SMCTBEHHbIX  OpPraH13moB.

Jkonornyeckme U atmyeckme  npobnembl. MO - reHeTUYecku
MOAN(ULNPOBAHHbIE OpraHN3Mbl.
JemoHcTpaymu:

[MopTpetbl: H. W. Basunos, . B. MuuypuH, I'. [. KapneyeHko, M. .
lBaHOB.

Tabnuubl 1 cxembl: KapTa «LIeHTpbl NPOMCXOXAEHMS WM MHOroobpasus
KYNbTYPHbIX pacTeHuin», «opoabl 4OMALLUHUX XXUBOTHbIX», «CopTa Ky/bTYPHbIX
pacTeHU», «OTaanéHHas rmopuansaumsa», «PaboTsl akageMmka M. ®. ViBaHOBa»,
«Monmnnongusa», «OOBLEKTbl  BMOTEXHONOTMUY», «K/ETOUHble  Ky/bTypbl U
KNOHMpPOBaHMe», « KOHCTPYMPOBaHUE 1 NEPEHOC FeHOB, XPOMOCOM».

O6opyfoBaHue: MynsXXn Ma040B U KOPHEMIOA0B AUKMUX (DOPM U KYNbTYPHbIX
COPTOB pacTeHun, repbapmnii «CenbCKOX035MCTBEHHbIE PACTEHUS».



JlabopaTopHble 1 NMPaKTUYecKne padboThbl:

AKckypensi «OCHOBHblE MeTOAbl W AOCTUDKEHMS CENEKUUM PacTeHMIn W
YKVBOTHbIX (Ha CeNEKLUMOHHYHO CTaHLMHO, M1EMEHHYHO (hepmy,
COPTOUCNbITATE/IbHBLIA ~ Y4aCTOK, B  TeM/IMYHOE  XO3AWCTBO, /1abopaTopumto
arpoyHUBEPCUTETA WU/IN HAyUYHOr0 LeHTpa)».

11 K/TACC

Tema 1. OBO/OLUMOHHAA 6LO0T LS.

MpefnoCbiNKN  BO3HUKHOBEHWSA 3BOJIOLMOHHOW Teopun.  OBOJIOLMOHHASA
Teopus U eé MecTo B Guonoruv. BnusiHve 3BOMKOLMOHHON TEOpWMM Ha pasBUTME
6monormm n Apyrnx Hayk.

CBuaeTenbCTBa 3BOMOUMA.  [laIeOHTONONMYECKME:  MOCNeL0BaTe/IbHOCTb
MosBMEHNA BWAOB B MaJIEOHTONIOMMYECKOM NETOMUCK, MepexofHble  (OpPMbl.
Buoreorpaduyeckune: cXoACTBO W pasinume ayH 1 aop MaTepmKoB 1 OCTPOBOB.

AMOpuonornyeckmne: CXOACTBA W pas3nyuMa 3MOPUOHOB pasHbIX BUAOB
MO3BOHOYHbIX. CpaBHUTE/IbHO-aHAaTOMUYECKUE: TOMOJIOTUYHbIE, aHaIOrUYHbIE,
PYAMMEHTapHble OpraHbl, aTaBu3Mbl. MONEKyNAPHO-OMOXMMUYECKME: CXOACTBO
MEXaHU3MOB HaCNeACTBEHHOCTU M OCHOBHbIX MeTabo/IMYeCKUX MyTeln Yy BCex
OpraHu13mos.

JBontoumoHHas Teopus Y. [apeuHa. [1peanocbiiKM  BO3HWKHOBEHUA
[apBUHM3MA. [ BVXKYyLIMe CWNbl 3BOMKOUMW BUMAOB MO JapBuHy (M306bITOYHOE
Pa3MHOXeHWe MpyY OrpaHUYeHHOCTU PEeCypPCcoB, HeornpeaenéHHas W3MeHYMBOCTD,
6opbba 3a CyLLeCTBOBaHMNe, eCTECTBEHHbIN 0TOHOP).

CuHTeTu4eckas Teopus asontouun (CTI) 1 eé OCHOBHbIE MOIOXKEHUS.

Mwukpoasontouus. Monynaums Kak eguHMLA BUAA 1 3BOTHOLUN.

Apwxyume cunbl ((hakTopbl) 3BOMOLMW BMAOB B npupoge. MyTaunOHHbIN
npouecc 1 KOMOMHATMBHAA W3MEHYMBOCTb. [OMyNALMOHHbIE BOMHbLI U Apeid
reHos. Mzonaumsa v murpayus.

EcTecTBeHHbI 0OTOOp - HanpaBAslOWMA  (akTop 3sonouun. Popmbl
eCTeCTBeHHOro oToopa.

[MprCnoco6/ieHHOCTb OpraHM3MOB  Kak pe3ynbTaT 3Bonoumun. [Mpumepsl
MPUCMOCO6/IEHNIA Y OpraHM3MoB. ApoMopdo3bl U MAMoaanTaumm.

Bug wn  BugoobpasosaHve. Kputepuyn  Buga.  OCHOBHble  (hOpPMbI
B1A0006pa30BaHNA: reorpafmyeckoe, 3K0ON0rMyecKoe.

Makpoasonouus. PopMmbl  3BONKOUMK:  UNeTUYeCKass, [AMBEPreHTHas,
KOHBepPreHTHas, napannensHas. HeobpaTumMoCTb 3BOJTHOLUN.

[MponcxoxaeHre 0T Hecreuuann3mpoBaHHbIX Mpeakos. [porpeccupytolas
cneymanmsauma. AfanTneBHasa paguaums.

JeMoHcTpaymn:



MopTpetbl: K. JlInHHeR, XK. b. Jlamapk, Y. OapsuH, B. O. Kosanesckuii, K.
M. Bap, 3. 'ekkenb, . Mwonnep, A. H. CesepL0B.

Tabnmupl 1 cxembl: «Pa3BUTHE OPraHMYecKoro Mupa Ha 3emne», «3apoibllu
MO3BOHOYHbIX  JKMBOTHbIX»,  «ApPXeonTepukc»,  «Popmbl  60pbObI  3a
CyLLEeCTBOBaHME», «ECTECTBEHHbIA 0T6OP», «MHOroobpasne COpTOB pPacTeHUI»,
«MHoroobpasve  nNopoA  XMBOTHbIX»,  «[lonynsuuu»,  «MyTauMoHHas
N3MEHUYMBOCTL», «ApomMopdo3sbl», «Manoagantaummu», «O6LWas AereHepauus»,
«[BXKYyLLMe cunbl 3BoNOUNN», «KapTa-cxema MapLupyTa nyTeLlecTsma Y.
HapeuHa», «Bbopbba 3a cyulecTBoBaHME», «[1pMCNOCO6/IEHHOCTb OPraHN3MOBY,
«["eorpatmueckoe B1A006pa3oBaHne», «AKOIOrMUYECKOe BA006Pa30BaHNES.

Ob6opyfoBaHMe: KOMMEKUMA HACEKOMbIX C Pa3IMYHbIMKA TUMaMKU OKPacKW,
Habop NM0AOB W CeMsiH, Konnekums «puMepbl 3aWUTHBIX MPUCMIOCO6NEHNI Y
XXMBOTHbIX», Mofenb «OCHOBHblE HanpaB/ieHWs 3BOMOLMU», 00bEMHas MOZesb
«CTpOeHne ro/IoBHOro Mo3ra no3BOHOYHbIX».

Buoreorpauyeckasd kapta Mupa, Konsiekums «®PopmMbl  COXPaHHOCTU
MCKOMAaeMbIX D>KMBOTHbIX U pacTeHW», Modenb annaukauma «llepekpéct
XPOMOCOM»,  BflaXKHble  npenapaTbl «Pa3BUTME  HaceKoMOro», «Pa3BuTue
NAryLWKM», MUKponpenapat «Apo3ouna» (Hopma, MyTaumm (QOPMbl KPbIbEB W
OKpacku Tena).

JlabopaTopHble 1 NMPaKTUYecKne paboTbl:

NabopatopHass pa6ota Ne 1. «CpaBHeHWe BWAOB N0 MOPMOIOrNYECKOMY
KPUTEPUIO».

JNabopatopHas pabota Ne 2. «OnucaHue NPUCNOCO6/IEHHOCTU OpraHu3mMa u
e6é OTHOCUTE/NIbHOIO XapaKTepax.

Tema 2. BOSHWKHOBEHMEe N pPasBUTKE XXU3HU Ha 3emJie.

JoHayyHble NpeAcTaBNeHNs 0 3apOXAEHWUM XXU3HW. HayyHble TrunoTessbl
BO3HWKHOBEHUA >KM3HM Ha 3emse: abuoreHes W naHcnepMusa. XuMMu4yeckas
3BOMOUMSA. AOMOreHHbIA CUHTE3 OPraHNMYecKUX BeELECTB M3 HeopraHU4YecKux.
JKCnepMeHTa/IbHOE MOATBEPXKAEHNE XMMUYECKOI 3BONIOLMW. HavasibHble aTanbl
6uonornyeckor asonouun. 'mnotesa PHK-mupa. ®opmmpoBaHne mMemOpaHHbIX
CTPYKTYP W BO3HWKHOBEHMWE MPOTOKNeTKW. [lepBble KNETKM W WX 3BOJOLMA.
dopMUMpoBaHMe OCHOBHbLIX FPYMN »KMBbIX OpraHu3MoB.

Pa3BuTHE XM3HM Ha 3emne No apam W nepuogam. Kartapxeir. Apxeickas u
npoTepo3oinckad apbl. [laneo3onckas 3pa WM €€ Mepuodbl:  KeMOPUIACKMNA,
OPLOBUKCKMIA, CUNYPUIACKNIA, IEBOHCKMNIA, KAMEHHOYTO/bHbINA, NEPMCKMIA.

Me3030icKast 3pa 1 eé neprofbl: TPUACOBbIN, FOPCKUIA, MEIOBOMA.

KaiHo3olckads 3pa W eé nepuodpl:  MaseoreHoBblA,  HEOreHOBbIN,
aHTPOMOreHOBbIN.



XapakTepucTUKa KiMMaTta M reonornyecknx npoteccos. OCHOBHbIe 3Tanbl
9BONKOUMN  PaCTUTENBbHOrO U >XMBOTHOTO Mupa. ApPOMOPgO3bl Y pacTeHWUA W
XXWNBOTHbLIX. [10ABNeHNe, pacLBET 1 BbIMUPaHWE Tpynn XXMBbIX OpraH13MOB.

CuctemMa OpraHMYyeckoro Mupa Kak oTpaxkeHue 3sosoumn. OCHOBHbIE
cucTeMaTuyeckme rpynrsl opraHn3mMos.

JBoNtoUMA Yenoseka. AHTPOMOMOrMA Kak Hayka. Pa3BuTue npeactaBieHunid o
NPOUCXOXAEHUN 4YenoBeKa. MeToabl M3y4yeHUs adTpornoreHesa. CXxoacTtsa U
pasnnuna venoBeka n XUBOTHbIX. CUCTEMAaTUYECKOE MOMOXEHWEe YenoBeKa.

ABxyline  cunbl (hakTopbl) aHTponoreHesa. HacneacteeHHas
M3MEHYMBOCTb U  €CTeCTBEHHbIM 0T60p. OO6LWECTBEHHbIN  06pa3  XKWU3HM,
N3roTOB/IEHNE OPYAUA TPYLA, MbILUNEHNE, peub.

OCHOBHble CTagun 1 BETBM 3BO/IOLMM YeNI0BEKA: aBCTPa/IONUTEKN, Yenosek
ymenblii, Yenosek npsMoxoasawlmin, Yenosek HeaHAepTanbCKuiA, Yenosek
pasymMHbIA. HaxofKu WCKOMaeMbIX OCTaTKOB, BpPeMs CYLLeCTBOBaHMSA, 061acTb
pacnpocTpaHeHns, 06bLEM rOM0BHOr0 M0O3ra, 06pas XXM3HWU, Opyaus.

YUenoseyeckne  pacbl. OCHOBHble  6O/blUME  pacbl:  eBPONeonaHas
(eBpasuiickas),  Herpo-aBcTpasiongHad  (SKeBaTtopuanbHas),  MOHro/ioMaHas
(a3vaTcko-amepukaHckas).  YepTbl  MPUCMOCO6/IEHHOCTM  MNpeAcTaBUTENEN
4e/IoBEYECKMX pac K YCNOBMAM CYLLECTBOBaHMA. EAMHCTBO 4YenoBeYecKux pac.
Kputnka pacusma.

JeMoHcTpaumn:

[MopTpetbl: @. Pegn, J1. Mactep, A. . OnapuH, C. Munnep, I'. KOpn, Y.
[apBuH.

Tabnmubl 1 cxembl: «BoO3HWKHOBeHWe COSIHEYHOW CUCTEMbI», «Pa3BuTue
opraHuyeckoro mupa», «PacTUTeNbHasd  KNeTKa», <«KUBOTHadA  KNETKa»,
«lNpoKapnoTnyeckas Knetka», «COBpPEMEHHadA cuUCTema OpraHM4yeckoro mupa,
«CpaBHeHVe aHaTOMWMYECKMX YepT CTPOeHMsi YesioBeka M 4YeNOBeKOOOpasHbIX
06e3bsiH»,  «OCHOBHble ~ MeCTa  MaJIeOHTONIOTMYECKMX  HaxXOAOK  MpPeaKoB
COBPEMEHHOI0 YesioBeKa», «[lpeBHeluve NOan», «[pesHune noan», «llepsble
COBPeMeHHbIe Noan», «YenoBeyeckme pachl».

O6opyaoBaHue: Myns)ku  «lMpoucxoxaeHve — denoBeka»  (6HOCTHI
aBCTPa/IONUTEKA, MUTEKaHTPOMa, HeaHAepTasibLa, KPOMaHbOHLA), CEnKU Waun
N300paKEHNS KaMeHHbIX OpyAuiA NepBOOLITHOTO YesioBeka (KamMHW-4onnepsl,
pybuna, ckKpebna), reoxpoHosormyeckad Tabnuua, Konnmekums  «Popmbl
COXPAHHOCTM MCKOMaeMbIX XXUBOTHbIX 1 PacTeHU».

NabopaTtopHble N NpPaKTUYecKue paboThbl:

MpakTnyeckan pabota Ne 1. «M/3yyeHune MCKOMaEMbIX OCTAaTKOB PacTeHUi
YXUBOTHbIX B KOJINEKLMAX».



IKCKypCusA «IBOMIIOLMA OpraHMyeckoro mupa Ha 3emsne» (B eCTeCTBeHHO-
HaY4HbI NN KpaeBeaveCKNiA My3ei).

Tema 3. OpraHmsmbl 1 OKpy>KatoLLiasa cpega.

JKOMOrMA Kak Hayka. 3agauv v pasfenbl 3Kosorum. Metofbl 3KOM0rnyecknx
UccnefoBaHNiA. IKOOTMYECKOe MUPOBO33PEHE COBPEMEHHOIO YeoBeKa.

Cpefbl 00MTaHWA OpraHU3MOB: BOAHas, Ha3eMHO-BO34YyLUHASA, MOYBEHHas,
BHYTPUOPraHnM3MeHHas.

JKonornyeckme aktopbl. Knaccuukauma 3KOMOTMYeCKUX  (hakTopoB:
abuoTnyeckne, OMOTUYECKME 1 aAHTPOMOreHHble. [elCTBUE  3KOMOMMYECKMX
(haKTOpOB Ha OpraHu3Mmbl.

ABMNOTNYECKME (DAKTOPbI: CBET, TeMNepaTypa, BMaXHOCTb. POTONEpUoan3Mm.
[MpucnocobneHns  opraHM3MoB K [eNCTBUMIO  abMOTMYECKUX  (PaKTOpPOB.
Buonornyeckne putMmbl.

Buotnyeckue  akTopbl. Bugbl  GMOTUYECKMX  B3aVMOLENCTBUIA:
KOHKYPEeHUMSA, XULLHUYECTBO, CUMOMO3 1 ero qopmsbl. apasuTinam, Koonepaums,
MyTyasin3m, KOMMeHcannsMm (KBapTMPaHCTBO, Hax1ebHUYecTBO). AMeHCaIN3M,
HenTpasm3m. 3HayeHWe OMOTMYECKMX B3aUMOAEWCTBUA AN  CYLLECTBOBaHWS
OpraHn3MoB B MPUPOLHbIX COOBLLECTBAX.

JKOMOrMYEeCKMe  XapakTepuctkn nonynsaumn.  OCHOBHble  MokKasatenu
MONyNAUMK:  YUCNIEHHOCTb, M/IOTHOCTb, POXAAEMOCTb, CMEpPTHOCTb, MPUPOCT,
Murpauus. AnHammka YACNeHHOCTU NonynsumMmn n eé perynaums.

JeMoHcTpaymn:

MopTpeTbl: A. T'ymbonbaT, K. ®. Pynbe, 3. 'ekkens.

Tabnuubl 1 cxeMbl: kapta «[MpupogHble 30HbI 3emnn», «Cpefdbl 06UTaHUS
opraHu3moB», «doTonepuoansm», «lonynaunmn», «3aKOHOMEPHOCTU pocTa
YMCNEHHOCTM MONYNALMUN MHIY30PUN-TY(ENBbKN», «[nLLeBble Lienmus.

JTabopaTopHble 1 NpaKTU4ecKne paboThbl:

NabopatopHas pabota Ne 3. «Mopdonornyeckme 0Co6eHHOCTU PacTeHUA U3
pasHbIX MeCT 0OUTaHUA».

JTabopatopHas pabota Ne 4. «BnmsHve cBeTa Ha POCT U Pas3BUTME YEPEHKOB
Koneyca».

[MpakTnyeckan paboTa Ne 2. «[MoACYET NAOTHOCTM NOMY/NALUNIA Pa3HbIX BUAOB
pacTeHUn».

Tema 4. CoobulecTBa ¥ 3KO/I0rMYeCKNe CUCTEMBI.

Coo0bLecTBo OpraHM3mMoB - 6uoLeH03. CTpyKTypbl OMOLEHO3a: BWAOBaS,
MPOCTPaHCTBEHHas, Tpogmyeckad (nuwesasd). Buabl-gommHaHTbl. CBS3M B
buoLeHo3e.

JKonornyeckme cuctembl (3kocucTembl). [loHATME 06 3KocucTemMe WU
ovoreoueHose. PYHKLUMOHa/IbHbIE  KOMMOHEHTbl  3KOCUCTEMbl:  MPOAYLIEHTI,



KOHCYMEHTbI, peAyLeHTbl. KpyroBopoT BeLLeCTB U MOTOK 3HEPrMU B 3KOCUCTEME.
Tpodmnueckme (MWLLEBbIE) YPOBHW 3KOCUCTEMbI. [ULLEBblE LENW W CETW.
OCHOBHble MOKa3aTe/IM 3KOCUCTEMbI: OGuomacca, NPOAYKUMA. DKOMOrmyeckue
nupaMuibl:  NPOAYKUMW, YUCNEHHOCTKW, OGuomacchl. CBOWCTBA  3KOCUCTEM:
YCTONYMBOCTb, cCamoperynaums, passutme. Cykueccus.

[MpUpoaHbIE 3KOCUCTEMbI. DKOCUCTEMbI 03Ep U peK. DKOCUCTeMa XBONHOMO
UMW LUMPOKO/SIMCTBEHHOIO feca.

AHTPOMNOreHHble  3KOCUCTEMbI.  Arpo3KoCUCTEMbl.  YPOOIKOCUCTEMBI.
Bruonornyeckoe n Xo3aMCTBEHHOE 3HaYeHKEe arpO3KOCUCTEM 1 YPOOIKOCUCTEM.

BuopasHoobpasve Kak (hakTop YCTOMYMBOCTM 3KocucTem. CoxpaHeHuwe
610M10rnMYecKoro pasHoobpasms Ha 3emne.

YueHne B. WN. BepHaackoro o 6uoctepe. MpaHuubl, COCTaB M CTPYKTypa
orocepbl. XKnMBoe BewecTBO M ero (yHkumMn. OcobeHHOCTU 6uoctepbl Kak
rnobasibHoO 3aKocucTeMbl. [dMHaMU4Yeckoe paBHOBecMe W 06paTHas CBS3b B
bnocgepe.

KpyroBopoTb! BeLLeCTB U GMOreoXMMUYECKMEe LUKIbl 3/1eMEHTOB (Yrieposa,
a3oTa). 30Ha/IbHOCTb 6uocdepbl. OCHOBHbIE GUOMbI CYLLN.

YenoseyecTBo B 6uocthepe 3emnn. AHTPOMOreHHbIe N3MeHeHUs B Guocgepe.
["nobasibHble 3KOM0rMyeckme nNpob/emsl.

CocyLlecTsoBaHue MpypoAbI " 4esioBeYecTBa. CoxpaHeHue
bropa3Hoobpa3ms Kak OCHOBa YCTOMUMBOCTU 6uocdepbl. OCHOBa paLyOHaIbHOro
YMNpaB/fieHNs NPUPOAHLIMKA  pecypcamv W UX  WUCMOoNb3oBaHWe.  [OCTVKEeHWS
oronornn n oxpaHa npuposbl.

JeMoHcTpaunmn:

MopTpeTbl: A. . TeHcnn, B. H. Cykaués, B. 1. BepHaackuii.

Tabnuubl 1 cxembl: «luleBble LEenW», «BUOLIEHO3: COCTaB U CTPYKTypa»,
«[MpupoaHble coobulecTBa», «Llenn nuTaHus», «3IKOMOTMYECKas nupaMmuaa,
«buocdepa 1 YenoBek», «9KOCMCTEMA LLUMPOKOIMCTBEHHOIO fleca», «IKOCMCTeMA
XBOMHOro  neca», «buoueHO3 BOAOEMa»,  «ArpoueHos»,  «lpuMepHble
aHTPOMOreHHble  BO3AEWCTBMA  Ha  npupody», «BaXKHellume  UCTOYHUKK
3arpsi3HEHNS BO3AyXa M TPYHTOBbIX BOA», «[louBa - BaXKHENLLAs COCTaBNAOLLASA
onocepbl», «DaKTopbl Aerpagaumm nous», «MMapHUKOBbLIA 3(eKT», «PaKTopbI
PagnoaKTMBHOIO 3arpsasHeHns ouocdepbl», «O6Las CTpyKTypa 6Guochepbl»,
«PacnpocTtpaHeHre Xu3Hu B 6uochepe», «O30HOBbIA 3KpaH OGMochepbI»,
«KpyroBopoT yrnepoja B buochepe», «KpyroBopoT a3oTa B Npupoae».

O6opyaoBaHue: MoAenb-annanKaumsa «TUNUYHbIE BUOLEHO3bI», Fepbapuli
«PacTuTenbHble COOOLLECTBA», KONNEKLMN «BUoLeHO3», «Bpeantenn BaXHEMLLINX
Ce/IbCKOXO35INCTBEHHbIX  KYNbTYp», repbapuv 1 KOMMEeKUMM  pacTeHuin u
XXMBOTHbIX, MPUHageXawme K pasHbiM 3KONOrMYecKMM rpynnam OLHOro BWAa,



KpacHass KHura Poccuiickoit degepauymn, M300paXeHMs OXpaHsieMblX BWAOB
PacTeHUIA U XMBOTHbIX.



NMIAHNPYEMBIE PE3YJIbTATblI OCBOEHUWA TPOTPAMMBI 10
smoinormm  HA  BASOBOM  YPOBHE  CPEAHEIO  OBLUEIO
OBPA3OBAHNA

CornacHo ®IrOC COO, ycTaHaB/MBalOTCA TpeboBaHWA K pe3y/ibTaTtam
OCBOEHMSi  OoOydyalowymMucs  MporpaMM  CpefHero  obwero  obpasoBaHuS:
NIMYHOCTHbIM, MeTanpeaMeTHbIM ¥ NPeAMETHbIM.

JIMYHOCTHBbIE PE3YJIbTATDI

B CTpyKType NMYHOCTHBLIX pPe3ynbTaToB OCBOEHWs MpeameTa «buonorus»
BblflefIeHbl CeAyHoLLMe COCTaB/AIOLWME: OCO3HaHMe 00YyYaroLWMMMCA POCCUCKOM
rPaXX4aHCKON MAEHTUYHOCTU — TOTOBHOCTM K CaMOpPa3BUTKIO, CAMOCTOATE/IbHOCTH
W CaMOOMpefesieHnto,  HalnyuMe  MOTMBAUMM K 0ByYeHWUO  Guonoruum,
LieneHanpaBneHHoe pas3BUTME BHYTPEHHUX YOEXAEHWA NNUYHOCTU Ha OCHOBE
K/TOYEBbIX LIEHHOCTEA W WUCTOPUYECKUX Tpaguuvin pa3suTus BGMONOrMYecKoro
3HaHWsA, TOTOBHOCTb WM CMOCOBGHOCTbL 00Yy4aroLMXCA PYKOBOACTBOBATLCA B CBOEM
[eATeNbHOCTU  LLeHHOCTHO-CMbIC/IOBbIMW  YCTaHOBKaMK, NPUCYLUMU  CUCTEME
OMONOrnyYecKoro 06pasoBaHWsA, HaMuMe 3KOMIOTMYECKOro  NPaBOCO3HAHWUA,
CMOCOBGHOCTN CTaBUTb LIENIN U CTPOUTL XXMU3HEHHbIE MaHbl.

JINYHOCTHbIE pe3ynbTaTbl OCBOEHUA npeameTa «buonorua» LOCTUrakOTCs B
eIMHCTBE Y4yeBHOM ¥ BOCMUTATENbHOW [AeSATeNbHOCTM B COOTBETCTBUM C
TPagNUMOHHBIMU POCCUACKMMM COLMOKY/IbTYPHBIMW, UCTOPUYECKUMW W LYXOBHO-
HPaBCTBEHHLIMU LIEHHOCTAMMU, MPUHATLIMU B 0OLLECTBE MpaBuIaMuM ¥ HOpMamu
MoBeAeHNs 1 CrocobCTBYIOT MpoueccaM CaMOMNO3HaHWs, CamMOBOCMUTAHWUA U
camMopasBuUTUS, pPasBUTUA  BHYTPEHHE MNO3vMUMW  JIMYHOCTK, MaTpMOTU3MA,
YBaKEHWSA K 3aKOHY ¥ NpaBOMoOpsAKy, YesloBeKy Tpyfa W CTapLueMy MOKOJEHWIO,
B3aVMHOIO YBa&XKEHWSA, OEpPEeXXHOr0 OTHOLUEHWUS K KYNbTYPHOMY Hacnieivio W
TpagnumsM MHOroHauMoHanbHOro Hapoga Poccuiickoin ®efepauun, npupoge W
OKpy>KaroLLen cpege.

JINYHOCTHblE pe3ynbTaTbl OCBOEHWA Yy4yebHOro npeameTa «buonorus»
AO/MKHbI OTpaXKaTb FOTOBHOCTb M CMOCOBGHOCTb 06YYatoLLMXCA PYKOBOACTBOBATLCA
ChopMMPOBAHHOWM BHYTPEHHE MO3MUMEA NNYHOCTK, CUCTEMOM LEHHOCTHbIX
OpViEHTaUMIA,  MO3UTMBHLIX  BHYTPEHHUX  YOEXAEHWI,  COOTBETCTBYHOLLMX
TPagnUMOHHBLIM LIEHHOCTAM POCCMIACKOrO O0O0LLeCTBa, pacLUMpeHne XM3HEHHOrOo
OMbITa W OMbiTa 4eATeNIbHOCTU B NPOLIECCe pean3alMn OCHOBHbIX Hamnpas/ieHWiA
BOCMNUTATE/IbHOW [AeATeNbHOCTW, B TOM YKC/Ee B YaCTW:

1) rpaXkfaHCcKoro BoCnuTaHus:

ChOPMMPOBAHHOCTb MPaXKAAHCKOW MO3ULMM 00yYatoLLerocs Kak akTMBHOIO

OTBETCTBEHHOIO Y/IeHa POCCUMCKOrO 06LLECTBa;



OCO3HaHMEe CBOWMX KOHCTUTYLMOHHbIX MpaB W 0053aHHOCTEN, YBaXKeHuWe
3aKOHa ¥ NMpaBoNopPAaKa;

FOTOBHOCTb K COBMECTHOM TBOPYECKOW [esATeNbHOCTU Mpu  CO34aHuK
y4eOHbIX MPOEKTOB, PeLleHMn YUYeOHbIX M MO3HaBaTe/lbHbIX 334ad, BbIMO/HEHWM
OMO0/TIOTNYECKMX IKCMEPUMEHTOB;

CMOCOOHOCTL  OMNpefensTb COOCTBEHHYHO MNO3MUMIO MO OTHOLUEHWKO K
SBNIEHNSIM COBPEMEHHO YXXM3HN U OOBACHATD €€;

YMEHVE Y4YnTbIBaTb B CBOWX [AENCTBUAX HEOOXOAUMOCTb KOHCTPYKTUBHOIO
B3aVIMOAENCTBUS NIOLEN C pasHbIMU YOEXAEHUSMU, KYNbTYPHbIMA LEEHHOCTSMW 1
COLMa/IbHBIM MONOXEHMWEM;

rOTOBHOCTb K COTPYAHMYECTBY B MpPOLECCE COBMECTHOrO BbIMO/IHEHUA
yuyebOHbIX, MNO3HaBaTe/IbHbIX W  WCCNeAoBaTe/lbCKMX — 3afa4y, YBaXKMTENbHOro
OTHOLUEHMS K MHEHMIO OMMOHEHTOB NPU OOCY)KAEHUN CMOPHbIX BOMPOCOB
OMONOrMYECKOro CoLepXKaHus;

FOTOBHOCTb K N'yMaHUTapHOMW W BOJIOHTEPCKOW AeATe/IbHOCTY;

2) NaTPUOTUYECKOro BOCNUTaHUS:

C(hOpMMPOBaAHHOCTb POCCUIACKON rpaXXaaHCKOM NLEHTUYHOCTH,
NnaTpuoTM3Ma, YBaXKEHWS K CBOEMY Hapofy, 4yBCTBa OTBETCTBEHHOCTWU Mepef
PoAMHOR, rophoCcTM 3a CBOW Kpail, CBOWO PoamHy, CBOM A3bIK U Ky/bTypy,
MPOLL/IOe W HACTOSALLLEe MHOTrOHALMOHAIbHOr0 Hapoa Poccuu;

LIEHHOCTHOE OTHOLUEHME K NPUPOAHOMY Hac/neAmo U NamAaTHUKaM Npupoabl,
AOCTUXKEHUAM Poccun B HayKe, UCKYCCTBE, CMOPTe, TEXHONIOMUAX, TPYAE;

CMOCOBGHOCTb OLEHMBATL BKMaf POCCUIACKMX YYEHbIX B CTAHOBNEHME W
pasBuThe OMONOrnK, MOHUMAHWA 3HaA4YeHWs OMOMorMM B MO3HAHUWM 3aKOHOB
MPUPOABI, B XKM3HN Ye/lOBEKa N COBPEMEHHOIO 00LLIECTBa;

naeHas yoexAEHHOCTb, FOTOBHOCTb K CNYXXeHUIO u 3awmTte OTeyecTsa,
OTBETCTBEHHOCTb 3a ero cyaboy;

3) LlyXOBHO-HPaBCTBEHHOIO0 BOCNUTaHUSA:

0CO3HaHMWe [lyX0BHbIX LLEHHOCTEN POCCUIACKOr0 Haposg;

ChopMMPOBAHHOCTb HPABCTBEHHOIO CO3HAHWUA, 3TUYECKOTO MOBeLEHNS;

CMOCOBGHOCTb OLEHMBATb CUTYaUMO U MPUHUMATL OCO3HAHHbIE PELLEeHWS,
OPUEHTUPYACb Ha MOPa/IbHO-HPaBCTBEHHbLIE HOPMbI U LIEHHOCTH;

0CO3HaHWe NIMYHOr0 BK/1aAa B NOCTPOEHME YCTONYMBOIO OYAyLLEro;

OTBETCTBEHHOE OTHOLLUEHVE K CBOUM POAUTENAM, CO3[4aHUI0 CEMbW Ha OCHOBE
OCO3HAHHOI0 MPUHATUA LEHHOCTEA CemMeWHOW )>KM3HW B COOTBETCTBUM C
Tpagnumsammn Hapogos Poccuu;

4) 3CTETUYECKOro BOCNUTaHUSA:

3CTETUYECKOe OTHOLLUEHME K MMUpY, BK/KOYad 3CTETUKY ObiTa, Hay4yHOro u
TEXHNYECKOro TBOPYECTBa, CNopTa, TPY/Aa, O6LLECTBEHHbIX OTHOLLEHWIA;



MOHMMaHVe 3MOLMOHA/IbHOIO BO3AENCTBUSA XXMBOIN NPUPOAbI 1 €€ LLeHHOCTY;

FOTOBHOCTb K CaMOBbIP@KEHWIO B pasHbIX BMAAX WCKYCCTBA, CTPEM/IEHNME
NPOSIBNATL Ka4yecTBa TBOPYECKOMN IMYHOCTMW;

5) (hM3nyeckoro BocnMTaHUs, (HOPMUPOBAHUS Ky/bTYpbl 340P0BbS U
3AMOLMOHA/IbHOr 0 6/1aronosyyms:

MOHMMaHMe W peasm3aums  340pPOBOr0 1 6Ge30macHOro obpasa >KM3HM
(3gopoBoe  NuTaHWe,  COOMIOAEHWE  TUTMEHWYECKMX  MpaBul U HOPM,
cbanaHCUPOBaHHbIA  PEeXUM  3aHATUA U OTAbIXa, perynspHas (husmnyeckas
aKTVBHOCTb), OEpPEeXHOro, OTBETCTBEHHOIO 1 KOMMETEHTHOr0 OTHOLLEHMS K
CO6CTBEHHOMY (PM3NYECKOMY U MCUXUYECKOMY 3[40POBbIO;

MOHMMaHWE LEHHOCTM MpaBWN  WHAMBMAYANbHOTO W KONNEKTMBHOIO
6e30MacHOro NoBefeHNs B CUTYaumsX, YrpoXKatowWwmx 340POBbIO U XKU3HW NOAEN;

OCO3HaHVe MOCNeACTBUMA U HENpUATUS BPeAHbIX MpUBbIYEK (YNoTpebneHus
a/IKOrons, HapKOTUKOB, KYpPeHWs);

6) TPyA0BOro BOCAUTAHUSA:

FOTOBHOCTb K TPYZY, OCO3HaHWe LeHHOCTW MacTepcTBa, TPYyAontobue;

FOTOBHOCTb K aKTUBHOW [eATeNIbHOCTN TEXHOMOMMYeCKorW W CoLManbHOM
HanpaB/fIEHHOCTK, CMOCOBHOCTb MHULMMPOBATL, MIaHMPOBaTb W CaMOCTOSTENbHO
BbINOHATL TaKylo AeATeNIbHOCTb;

MHTEPeC K PasnMyHbIM cthepam NpotecCMOHaNbHON AeATeNbHOCTU, YMEHMWe
COBepLUaTb OCO3HaHHbIA Bbl6Op Oyaywein npodeccunm U peasm3oBbIBaTb
COOCTBEHHbIE XKN3HEHHbIE NMaHbl;

FOTOBHOCTb W CMOCOOHOCTL K 06pa3oBaHM0 W Camo06pa3oBaHWMI0  Ha
MPOTSHXKEHNMN BCEW XKN3HU;

7) 3KONOrMYECKOro BOCANTaHMS:

9KONOIMYeCcKN LienecoobpasHoe OTHOLLEHME K MPUPOAE KaK WCTOUHMKY
YKWM3HW Ha 3eM/ie, OCHOBe eé CyLLecTBOBaHMS;

MOBbILLIEHNE YPOBHSA 3KOMOMMYECKOM KY/bTypbl:  NPUOGPETEHME OMbITa
MNaHMPOBaHUA MOCTYMKOB W OLEHKM WX BO3MOXHbIX MOCNEACTBUIA  Ans
OKpYy>KatoLLelt cpefbl;

0CO3HaHMe rnobanbHOro xapakTepa 3KOIOMMYECKMX Npobnem W nyTeild nx
peLleHms;

CMOCOGHOCTL  MCMOMb30BaTh MPUOBpPETaeMble NPU  U3yYeHUn Buonornm
3HaHMS U YMeHMs npu pelleHMn npobnem, CBA3aHHbIX C  palMOHa/IbHbIM
npupoaononb3oBaHneM  (cobnofeHVe  npaBua  MOBEAEHUS B NPUPOAE,
HanpaB/fEHHbIX Ha COXpaHeHMe paBHOBECUSI B 3KOCMCTEMAax, OXpaHy BWOB,
aKocucTeM, brocdepsl);



aKTUBHOE  HenpuaTue  [JeNCTBUW, MPUHOCALWMX  BpeL  OKpy>XKaroLlel
NMPUPOAHOIA cpefe, YMeHVe MPOrHo3npoBatb He6MaronpusaTHbIE 3KOM0rMYecKme
nocneAcTBUS NPeANPUHNUMaEMbIX AeACTBUM W NPeAoTBpaLaTh UX;

Ha/IM4Yne Pa3BUTOro 3KOMOMMYECKOr0 MbILLIMEHWS, 3KONOrMYECKON KynbTypbl,
onbITa [eATeNbHOCTY 3K0N0rMYeCcKoM HanpaBeHHOCTH, YMeHUA
PYKOBOACTBOBATLCA VMW B MO3HaBaTe/lbHOM, KOMMYHWKATUBHOW W COLMaIbHONA
MPaKTMKe, FOTOBHOCTW K Y4YacTUIO B MPAKTUYECKOW LesATeNIlbHOCTU 3KONOrMYeCKoim
Hanpae/IeHHOCTW;

8) LLeHHOCTM Hay4HOro Mo3HaHuSA:

ChOpMMPOBAHHOCTb  MMPOBO33PEHUS, COOTBETCTBYHOLLErO COBPEMEHHOMY
YPOBHIO Pa3BUTUA HayKM M OOLLECTBEHHOW MpPaKTWMKW, OCHOBAHHOIO Ha Avanore
Ky/bTyp, CNOCOBCTBYHOLLEr0 OCO3HAHWMIO CBOEr0 MeCTa B MOIMKY/IbTYPHOM MUPE;

COBEPLLEHCTBOBAHME S3bIKOBOM W 4YMTaTE/IbCKON Ky bTypbl KaK CpefcTBa
B3aUMOAENCTBUS MeXAY NOAbMU U NMO3HAHWUA MUPA;

MOHWMaHWe CneuuguKn OUONMOTUN  KakK HayKW, OCO3HaHWs e€ ponin B
(hOpMMPOBAHMN PALMOHA/IBHOIO HAy4HOrO MbILLEHMS, CO34aHUW Le/IOCTHOro
NpefcTaB/ieHNs 06 OKpyXXatolem Mupe Kak O efMHCTBE MPUPOAbl, YenoBeka u
obwiecTBa, B MO3HaHUWM MNPUPOAHbLIX 3aKOHOMEPHOCTEW W peweHun npobaem
COXpaHeHUs NPUPOAHOro paBHOBECUS;

yOeXXAEHHOCTb B 3HAYMMOCTW OMONOTUM NS COBPEMEHHOW LMBUIN3ALNN:
obecrneyeHnss HOBOTO YPOBHSA Pa3BUTUA MeAWLMHbI, CO3[aHWe NepcrneKTUBHbLIX
OVMOTEXHOMOrMIA,  CNOCOOHbLIX  pellatb  PecypcHble  Mpob6nembl  pasBUTUA
4esioBeYecTBa, Momcka nyTein BbiXxoAa U3 rnobasibHbIX 3KONOMMYECKMX npobnem u
obecrneyeHnss  nepexofa K  YCTOMYMBOMY  pasBUTMIO,  palOHaIbHOMY
MCMO/b30BaHNIO MPUPOLHLIX PECYpPCcoB M (DOPMUPOBAHUIO HOBbLIX CTaH4APTOB
XU3HU;

3aMHTEpPecoBaHHOCTbL B MOMlyYeHUM OMONOTMYECKUX 3HAHWA B LeNsx
MOBbILIEHNA 00Llend  KynbTypbl, €CTECTBEHHO-Hay4HOW TpaMOTHOCTM, Kak
COCTaBHOW 4acTu (DYHKLUMOHa/IbHOW rpaMOTHOCTM 06yuvatowmxcs, popMmpyemoit
Mpw U3y4eHUn bronoruu;

MOHMMaHWe CYLHOCTM METOAOB MO3HaHWSA, WUCMO/b3YeMbIX B €CTECTBEHHbIX
Haykax, CMoCOOHOCTM WCMOMb30BaTL MOJyvyaeMble 3HaHWA 4S9 aHamsa u
0O6BACHEHUS ABMEHMIA OKPY)KAIOLLEro MMpa M MPOUCXOAALLUMX B HEM WU3MEHEHWH,
yMeHWe fenaTb 0O0CHOBaHHbIE 3aK/IlOUYEeHWS Ha OCHOBE Hay4HbIX (DAaKTOB Y
MMEIOLLMXCA [aHHbIX C LEe/bl MoyYeHNUs 4OCTOBEPHbIX BbIBOAOB;

CMOCOGHOCTL CaMOCTOATENIbHO MCMO/b30BaTh OMOMOTMYECKNE 3HAHUA [N
peLleHns NpobeM B peasibHbIX XKMU3HEHHbIX CUTYaUKUSX;

OCO3HaHWe LEHHOCTWM Hay4HON [eATeNIbHOCTW, TOTOBHOCTb OCYLLECTBNATb
MPOEKTHYHO W UCC/eA0BaTENIbCKYHO AeATeNIbHOCTb MHAMBUAYAIbHO W B TPYIME;



FOTOBHOCTb M CMOCOGHOCTb K  HEMpepbIBHOMY  06pa3oBaHui0 U
CamM006pa3oBaHNI0, K aKTVBHOMY MO/lyUYEHWIO HOBbIX 3HaHWIA MO GMONOrUM B
COOTBETCTBUM C XKM3HEHHbIMX NOTPEGHOCTAMN.

METAMNPEOMETHbBIE PE3YJIbTATbI

MeTanpeaMeTHble pe3y/nbTaTbl OCBOEHMSI y4ebHOro npeamerta «bruonorus»
BK/OYAIOT: 3HauMMble A1 (POPMMPOBAHMA MUPOBO33PEHUSI  0OYYatOLLMXCS
MEXANCLUMMINHAPHbIE (MEXNpPeaMETHbIE) 06LLEHaYUYHble MOHATMS, OTpaXkKaroLye
LENOCTHOCTb HAyYHON KapTUHbI MUpa M CheunduKy MeTOA0oB MNO3HaHUS,
MCMOMb3YeMbIX B €CTECTBEHHbIX HayKax (BELLECTBO, 3HEprus, siBneHue, npoLecc,
cuUCTeMa, HayuHblli (haKT, MPUHLUMN, TUMNOTe3a, 3aKOHOMEPHOCTb, 3aKOH, Teopws,
nccnefoBaHue,  HabMOAeHWe,  M3MepeHWe,  3KCMepUMEHT 1 ApYrux),
YHUBepCaNibHble  yuyebHble AeiCTBUS  (MO3HaBaTeNbHble, KOMMYHMWKATUBHbIE,

PErynsTuBHbIE), obecneynsatoLLme (hopMmpoBaHue (hYHKLMOHA/IbHOM
rPamoOTHOCTM 1 COUMATIbHOM  KOMMETEHUMM  0ByuYatoLmxcs, CrnoCcO6HOCTb
obyyaroLmxcs MCNONb30BaThb OCBOEHHbIE MEXANCUMMINHAPHBIE,

MWPOBO33PEHYECKME  3HAHMA U YHUBEPCa/lbHble  Yy4eOHble  [eicTBMA B
Mo3HaBaTe/lbHOW W COLMaNbHON MPaKTHKE.

MeTanpeAMeTHble pe3ynibTaTbl OCBOEHUA MpOrpaMMbl CpPeAHero o6Lero
06pa3oBaHNA LO/MKHbI OTPaXaTb:

OBnafileHne  YHUBepPCa/lbHbIMU yyebHbIMU no3HaBaTe/IbHbIMU
[AENCTBUAMN:

1) 6a30Bble NOrnyecKue LencTBus:

CamMOCTOSTe/IbHO  (hOpMynMpoBaTb U akTyanuM3uposatb  Mpobnemy,
paccmartpuBaTtb € BCECTOPOHHE;

MCNOMb30BaTb MPWY OCBOEHUW 3HAHUA MPWUEMbI NTIOTMYECKOTO MbILL/IEHNS
(aHanu3a, cUHTE3a, CpaBHeHMs, Knaccugukaymmn, 0606LLEHNS), pacKpbIBaTb CMbIC/
OMO0/TIOTNYECKMX MOHATUIA (BbILENATL UX XapaKTepHble MPWU3HaKKW, YCTaHaB/IMBaTb
CBA3W C APYTVMMU NOHATUAMN);

onpefenaTb Uenu [eATeNlbHOCTW, 3ajaBafd nNapameTpbl W KpUTEPUU KX
AOCTUXKEHWNA, COOTHOCUTL Pe3y/ibTaTbl AeATENIbHOCTM C NMOCTaBNEHHbIMW LIENAMY;

MCNOMb30BaTh BUONOrMYECKNe MOHATUSA AN 06bACHEHWS (PAKTOB U ABNEHWIA
YXV1BOW Npupospl;

CTPOMTb JIOTMYEeCKne paccyXaeHns (MHLYKTMBHblE, [AedyKTVBHbIE, M0
aHanornm), BbIABNATL 3aKOHOMEPHOCTW W MPOTMBOPEYMS B pacCMaTpUBAEMbIX
ABNEHMAX, OPMYNNPOBaTL BbIBOAbI 11 3aK/THOUEHUS;

MPUMEHSATD CXEMHO-MOJ€e/bHbIe cpeactsa And npeacTaBNeHns
CYLLIECTBEHHbIX CBS3ei 1 OTHOLUEHWA B M3y4yaemblX OMONOrMYECKMX 0O6beKTaX, a



TaK)Ke  MPOTMBOPEYMIA  pa3HOrO0  Poda,  BbISIBAEHHbIX B Pa3/IMYHbIX
MHOPMALMOHHbIX UCTOUYHUKAX;

paspabaTtbiBaTb MaH peLleHns npobiemMbl ¢ YYETOM aHa/M3a MMEOLLMXCS
MaTepuasibHbIX 1 HeMaTepuasibHbIX PECYPCOB;

BHOCUTb KOPPEKTMBbI B AESATE/IbHOCTb, OLEHNBaTb COOTBETCTBME Pe3y/bTaToB
LLensim, OLeHMBATb PUCKM NOCNEACTBUI AeATENbHOCTY;

KOOPAUHMPOBaTb 1 BbIMOMHATL  PaboTy B YCMOBUAX  peanbHOro,
BUPTYaIbHOr0 1 KOMOUHMPOBAHHOIO B3aMMOAENCTBUS;

pa3BMBaTh KPEaTMBHOE MbILLIIEHNE NPU PELLEHUN YXU3HEHHBIX NPO6eMm.

2) 6a30Bble McceaoBaTe/lbCKMe AeNCTBUS:

BNafleTb HaBblKaMn y4eOHO-NCCNeA0BaTENbCKON U NPOEKTHOWN AeSTENbHOCTY,
HaBblkamy  paspewleHns  npobnem,  CMOCOOHOCTbIO M TOTOBHOCTbHO K
CaMOoCTOATE/IbHOMY MOWCKY METOA0B PELEeHNs MPaKTUYeCKUX 3adady, NPUMEHEHWIO
Pa3NYHbIX METOOB NO3HAHUS;

MCNOMb30BaTb pasfnyHble BUAbl AESTENbHOCTM N0 MOMYYEHU HOBOMO
3HaHWSA, ero wuHTepnpetTauun, npeobpasoBaHUIO U MPUMEHEHUIO B Y4YEOHbIX
CUTYyaumsX, B TOM YMCae NPy CO3AaHMN YUYEOHbIX U COLMabHbIX NPOEKTOB;

(hopMMPOBaTb HayUHbIA TUM MbILWEHWS, BNaeTb Hay4YHOW TEPMUHOMOTUEN,
K/HOUEBLIMU MOHATUAMU U METOAAMU;

CTaBUTb U (DOPMYNMpPoBaTb COOCTBEHHbIE 3adayM B 06pa3oBaTe/bHOM
AeATeNbHOCTU W XXU3HEHHbIX CUTYaLUAX;

BbISIBNATb MPUYMHHO-CNEACTBEHHbIE CBA3M W aKTyalM3npoBaTh 3adavy,
BblABUraTb TUMOTE3y €€ peLUeHWns, HaxoAMTb apryMeHTbl AN [JOKa3aTeNbCTBa
CBOMX YTBEPXAEHWIA, 3aaBaTb NapaMeTPbl I KPUTEPUN PELLEHUS;

aHaM3MpoBaTb MOMyYEHHble B  XOfdEe pelleHWs 3agaduv  pesynbTaThbl,
KPUTUYECKN OLEHMBATb MX AOCTOBEPHOCTb, NPOrHO3MPOBaTb M3MEHEHME B HOBbIX
YCNOBUSAX;

AaBaTb OLIEHKY HOBbIM CUTYaLMsIM, OLEeHBaTb NPUOOPETEHHLIN OMbIT;

OCYLLECTBNATbL Lie/IeHanpaB/ieHHbI NOUCK nepeHoca CPeacTB W CNoco6oB
AEVCTBNA B NPOgIeCCMOHaNbHYHO Cpefy;

YMeTb MEPEeHOCUTb 3HaHUA B MO3HaBaTeNbHY W MPaKTUYECKYH 06nacTu
XW3HEAEATENbHOCTH;

YMEeTb MHTErPMPOBaTh 3HAHWUSA U3 Pa3HbIX NPeAMETHbIX 061aCcTel;

BblABUraTb HOBbIE MAeW, MpeanaraTtb OPUrMHaNbHbIE NOAXOAblI M PELLEHNS,
CTaBWUTb NPOGNEMbI U 3a[a4um, AONYCKAOLIME anbTEPHATUBHbIE PELLIEHNS.

3) paboTa ¢ MH(opmaLmen:

OPUEHTMPOBATLCS B Pa3IMUHbIX UCTOUYHMKAX MHGopMaLmmn (TEKCTe y4ebHOro
Nnocobusi, Hay4yHO-NMOMyNAPHOM NATepaType, OMONOrMYECKUX  CNOBapaX U
CMpaBOYHMKAX, KOMMNbHOTEPHbIX 6a3ax AaHHbIX, B VIHTEPHETE), aHanM3MpoBaTb



MHOPMALMIO pa3/InyHbIX BUAOB 1 (hOpM NpeACTaB/eHNsA, KPUTUYECKN OLEHUBATb
eé OCTOBEPHOCTb U HEMPOTUBOPEUNBOCTD;

(hopMynMpoBaTb 3anpocbl U MPUMEHATb Pas3/IMYHbIe METOAbI MpU MOUCKE W
0T60pe 6MONornyeckon MHGopmalmm, Heo6XOAMMON ANA BbIMOHEHUSA YYEOHbIX
3ajau;

npuobpeTatb OMbIT WCNOMb30BAHUA UH(OPMALMOHHO-KOMMYHUKATUBHbIX
TEXHO/OMMIA, COBEPLLEHCTBOBATL KY/IbTYPY aKTUBHOIO UCMO/b30BaHMS Pas/inyHbIX
MOUCKOBBIX CUCTEM;

CaMOCTOATE/IbHO  BblOMpaTb  ONTUMa/IbHYO  (POpPMY  MpefcTaBieHuns
OM0/1I0rMYeCKOn HAOPMALMK (CXeMbI, rpatinKK, AuarpaMMbl, TabANLbl, PUCYHKMN
N Opyroe);

MCNONb30BaTh HAy4HbI SA3bIK B KayecTBe CpefcTsa npu pabote ¢
OVONIOTNYECKON  MH(opMaLMed:  MPUMEHATb  XMMUYECKMe,  (DU3MYecKue 1
MatemaTuMyecKkmne 3Haku U CUMBOSbI, (DOPMY/bl, abbpeBuaTtypy, HOMEHKIATYPY,
ncnonb3oBaTtb WM NpeobpasoBbiBaTb  3HAKOBO-CMMBO/IMYECKME — CpefcTBa
HarnsgHoCTY;

BMafleTb  HaBblkaMW  pacno3HaBaHMs U 3aWWTbl  WHOpMaUmK,
NH(OPMaLMOHHOM 6€30NMacHOCTA IMYHOCTMW.

OBnageHue yHMBepcasibHbIMM KOMMYHUKATUBHbIMW AeACTBUAMMN:

1) obuieHwme:

OCYLLECTB/IATb KOMMYHUKALMK BO BCEX Chepax XM3HW, aKTUBHO Yy4acTBOBaTb
B Auasiore wam AMCKYCCMM MO CYLLECTBY 00CYX4aemoil TeMbl (YMeHVe 3aaBaTb
BOMPOCHI, BbICKA3bIBaTh CYXAEHWUS OTHOCWUTE/IbHO BbIMO/IHEHMS Mpea/iaraemon
3afja4un, y4uTbIBaTb WUHTEPECHI M COracOBaHHOCTb MO3ULMIA APYrMX YYaCTHUKOB
ananora unm GUCKyccumn);

pacnosHaBaTb HeBepbasibHble CpefcTBa O06OLWEeHWs, MOHMMATb 3HayeHue
COUManbHbIX 3HAKOB, MPEAMOCHIIOK BO3HMKHOBEHUS KOHMIMKTHBIX CUTYaLWid,
YMeTb CMAryaTb KOHMANKTbI 1 BECTW NePeroBopsbl;

B/afleTb Pas/InyHbIMK crocobamu O6LLEHNA U B3aMMOAENCTBUA, MOHMMATb
HaMepeHWs ApYyrux Mogen, NpPossnATb YBAXKUTEIbHOE OTHOLLEHME K COBeceqHUKY
N B KOPPEKTHOW (hopMe (hopMyMpoBaTb CBON BO3PaXKEHUS;

Pa3BEPHYTO W JIOTUYHO W3/1aratb CBOK) TOYKY 3PEHUS C WCMO/b30BAHUEM
A3bIKOBbIX CPEACTB.

2) COBMeCTHas AeATe/IbHOCTb:

MOHMMATbL W MCMO/Mb30BaTh NPEMMYLLECTBA KOMaHAHOW W WUHAVBULYabHOW
paboTbl NPU peLLeHMn 61uonormyeckor npobnemMbl, 060CHOBLIBaTL HEOOXOAMMOCTb
MPUMEHEHMS TPYNMOBbLIX (HOPM B3aMMOAENCTBUA NPU PeLLEHUN YUYebHOIN 3atauun;

BblOVpaTb TEMATUKY W MeTOAbl COBMECTHbIX [ENCTBUM C YYETOM OO6LLMX
WHTEPECOB N BO3MOXKHOCTEW KaXKA0ro YseHa KOMNeKTmBa;



NPUHMMATL  LEeNnM  COBMECTHON  [eATeNbHOCTW,  OpPraHu3oBbIBaTb W
KOOPANHMPOBATL [AeNCTBUA MO eé AOCTVDKEHWHD: COCTaBNATb MnaH AeiCTBUN,
pacnpegenstb Ponv C YYETOM MHEHWA YYaCTHWKOB, 0OCYXAaTb pe3y/bTarbl
COBMECTHOW paboTbl;

OLeHMBaTb Ka4yeCTBO CBOEro BKMada UM KaXKAOro y4vaCTHMKa KOMaHAbl B
06WMIA pe3ynbTaT no paspaboTaHHbIM KPUTEPUAM;

npegnaraTb HOBble TMPOEKTbl, OLEHMBaTb WAeW C MNO3ULUN  HOBU3HBI,
OpPUIMHASILHOCTK, NPaKTUYECKOW 3HAYMMOCTH;

OCYLLECTB/IATL  MO3UTMBHOE CTPATErMyeckoe MOBefJeHNe B  Pa3/INYHbIX
cUTyaumsx, NPosiBNATL TBOPYECTBO 1 BOOOpaXKeHWe, ObiTb MHULMATUBHBIM.

OBrafieHne YHMUBEPCA/IbHbIMU PEryNATUBHBLIMW [eACTBUSAMU:

1) camoopraHusayms:

MCMoMb30BaTh OWMOMOTUYECKME 3HAHUA NS BbISAB/IEHWA MNPO6GJeM U UX
PELLEHNS B XXU3HEHHbIX 1 YYEOHbIX CUTYaLUsIX;

BblOVMpaTb Ha OCHOBE OMONOrMYEeCKUX 3HaHWA LUeneBble W CMbIC/IOBbIE
YCTAHOBKWN B CBOMX [AEWCTBUAX U MOCTYMNKaxX Mo OTHOLLEHWIO K YKMBOW MPUPOAE,
CBOEMY 3[10pOBbIO 11 3[10POBbI0 OKPYXKatOLMX;

CaMOCTOSATE/IbHO OCYLLECTB/ATL MO3HABATE/IbHYI0 AeATe/lbHOCTb, BbISABNATH
Npo6siembl, CTaBUTb U POPMYNMPOBaTL COOCTBEHHbIE 3afayn B 06pa30BaTe/lbHOM
[eATENbHOCTU U XKU3HEHHbIX CUTYaUUsX;

CaMOCTOATE/IbHO  COCTaBfIATb  MJIaH  pelleHns  npobfiembl € YYETOM
MMEIOLLMXCS PECYPCOB, COOCTBEHHBIX BO3MOXHOCTEN 1 NPEANoYTEHNN;

[iaBaTb OLEHKY HOBbIM CUTYyaLUAM;

pacLLUMpATb PaMKM y4ebHOro rnpegmeta Ha OCHOBE JIMYHbLIX NPEANOYTEHWIA;

[enaTb OCO3HaHHbLIN BbIGOP, aprymeHTMpOBaTb ero, 6paTb OTBETCTBEHHOCTb
3a peLleHue;

OLeHMBaTb MPUOBPETEHHbIV OMbIT;

Cnoco6CcTBoBaTb (POPMMPOBAHUIO W MPOSIBIEHNIO LLUMPOKOW 3pyAuLMN B
pasHbIX 06/1aCTAX 3HaHWIA, MOCTOSHHO MOBbIWATL CBOW 06pa3oBaTe/IbHbIA 1
KYNbTYPHbIA YPOBEHb.

2) CAMOKOHTPO/Ib:

[aBaTb OLEHKY HOBbIM CUTYyauusM, BHOCWUTb KOPPEKTMBbI B AeATe/IbHOCTb,
OLeHMBaTb COOTBETCTBME Pe3y/bTaToB LENsM;

BMafleTb  HaBblkaMW  MO3HaBaTe/IbHOM  pedieKCMM  Kak  0CO3HaHUA
COBEpPLUAEMbIX [AEACTBUMI U MbIC/IUTE/NbHBIX MPOLECCOB, WX pPe3y/nbTaToB U
OCHOBaHWIA, MCMOMb30BaTb MPUEMbI petiieKCMn 19 OLEHKW cuTyauumu, Bblbopa
BEPHOr0 peLleHus;

YMeTb OLIeHMBATb PWUCKM W CBOEBPEMEHHO MNPUHUMATb PeELleHUs Mo WX
CHUKEHWIO;



NPUHMMATb MOTWMBbI W aprymeHTbl APYruMX TNpW aHanv3e pe3ynbTaToB
NeSTeNbHOCTY;

3) NpuHATUE ceba 1 ApYyruX:

NPUHMMaTbL Cebs, NOHMMas CBOM HeAOCTAaTKMN N AOCTOMHCTBA;

NPUHMMATb MOTMBbI W aprymeHTbl APYrMX NpKU aHanv3e pe3ynbTaToB
AeTeNbHOCTY;

NpW3HaBaTb CBOE NPaBO M MPaBo APYrvX Ha OLINOKY;

pas3BuBaTb CMOCOGHOCTb NOHMMATb MUP C MO3ULMK APYTOro YenoBekKa.

NMPEAMETHbBIE PE3YJIbTATDI

MpeameTHble pe3ynbTaTbl OCBOeHWA nporpammbl COO no 6uonorum Ha
6a30BOM YPOBHe BK/HOYAKOT Crieuudmryeckme 4ns yuebHoro npegmeta «brnonorus»
Hay4Hble 3HaHWA, YMEHUA U Crocobbl AeNCTBUIA MO OCBOEHUIO, MHTepnpeTaLmmn 1
Npeobpa3oBaHuIO 3HaHWIA, BUAbI AEATENbHOCTU MO MOJTYYeHWUHO HOBOMO 3HaHWS U
MPUMEHEHWNIO 3HAHWIA B Pa3/IMYHbIX YYeOHbIX CUTyauuax, a Takke B peasibHbIX
YKM3HEHHbIX CUTyaumax, CBA3aHHbIX C 6uonorveidl. B nporpamme npegmeTHble
pe3ynbTatbl NPeACcTaB/ieHbl N0 rogam 06y4yeHus.

[Mpe4MeTHble pe3ynbTaTbl OCBOEHUA yyebHOro npegmerta «buonorus» s 10
Knacce [JO/KHbI OTpaXKaTb:

ChopMMPOBAHHOCTb 3HAHWUIA O MeCTe W ponu BMONOrMM B CUCTEME HAYUYHOrO
3HaHWA €eCTeCTBEHHbIX HayK, B (DOPMUPOBaHMN COBPEMEHHOW eCTEeCTBEHHO-
HayYHON KapTWHbI MMpa W Hay4yHOro MMPOBO33PEHUSA, O BKNafe POCCUMCKMX W
3apy6eXKHbIX  YYEHbLIX-OMOMOroB B pasBuMTUE  OMONMOTUK,  (PYHKLMOHASIbHOM
rPamMoOTHOCTU YesioBEKA ANA PeLLeHUs XXU3HEHHbIX 3ajad;

YMeHMe pacKpbiBaTb COAepXKaHWe OMOMOTNYECKMX TEPMUHOB U MOHATWIA:
XW3Hb, KNeTKa, OpraHusm, metabonmsMm (0OMeH BewecTB W MpeBpaLLeHue
3Hepruu), romeocTas (Camoperynsauus), ypoBHesas OopraHu3aums XMBbIX CUCTEM,
camoBOCnpomn3BefeHve (penpogyKums), HacneACTBEHHOCTb, U3MEHYMBOCTb, POCT U
pasBUTHE,;

yMeHue wu3naraTtb OMOMOrMYeckue Teopumn (KNeToyHas, XpPOMOCOMHaS,
MyTalMOHHasA, LUeHTpasbHasd AormMa MOMeKynspHoW  6uonorun), 3akoHbl (T
MeHgens, T. MopraHa, H. /1. BaBunosa) 1 yyeHus (0 LeHTpax MHOroobpasms u
MPOUCXOXKAEHNA KYNbTYPHbIX pacTeHnid H. . BaBunosa), onpeaenstb rpaHuupl
X NPUMEHUMOCTU K XXUBbLIM CUCTEMaM;

yMeHVe BfajeTb MeTofaMn Hay4yHOro no3HaHus B 6MONoruun: HabngeHve u
OMuncaHue >KMBbIX CUCTEM, MPOLECCOB U SABMEHWUIA, OpraHu3auus WU npoBefeHue
OVO/IOTMYECKOr0  3KCMEPUMEHTa,  BbIABWKEHWE  TUMoTe3bl,  BbIFB/EHWE
3aBMCUMMOCTN MeXAy WCCNefyeMbIMU Be/IMYMHAMK, OOBACHEHWME MONYYEHHbIX



pe3ynbTaToB, WUCMO/b30BAHHbLIX HayYHbIX MOHATWIA, TEOPWUIA U 3aKOHOB, YMeHWe
[enatb BblBOAbl HA OCHOBAHMMW MONYYEHHbIX Pe3yNbTaToB;

YMeHUe BbIfeNIATb CYLLECTBEHHbIE MPU3HAaKM BMPYCOB, KIETOK NPOKapuoT W
3YKapuoT, OAHOK/ETOYHbIX U MHOFOKNETOYHbIX OpPraHW3MoB, 0COBGEHHOCTU
MpoLeccoB: 0OMeHa BELUECTB ¥ MpPeBPaLLEHNs 3HEprum B K/eTKe, (DOTOCMHTE3a,
MNacTUYECKOro W 3HEepreTMYecKoro obOMeHa, XeMOCWHTEe3a, MWUTO03a, Melo3a,
OMN/IOAOTBOPEHNS,  Pa3MHOXEHMUS,  WHAMBMAYa/IbHOTO  Pa3BUTUA  OpraHM3ma
(oHTOreHes);

YMEHWEe MPUMEHSATb MOMYYEHHbIE 3HAHWUS A/ 0ObACHEHUS BGUOMOrNYECKMX
MPOLLECCOB U ABNEHWIA, ANS MPUHATUS NPaKTUYECKMX PELUEHWIA B MOBCEAHEBHOWA
XWU3HW C Uenblto obecrneyveHWs 6e30MacHOCTM CBOEro 3[40p0BbS W 3[40POBbA
OKpYXKatoWwmx nogen, cobnogeHms HoOpM rpaMOTHOIO MOBEAEHUS B OKPYXKatoLLEeN
NPVMPOAHON cpefe, MOHWMaHMe HeobXoAMMOCTU WCNOMb30BaHMS  AOCTUXKEHWIA
COBPEMEHHOM oronormm " OMOTEXHONOI A ans paLMoHa/IbHOro
MPVYPOAONO/L30BaHMS;

YMEHMe pelatb 3MeMEHTapHble TeHeTUYeCKMe 3afaydM  Ha MOHO- U
ANTMbpUAHOe CKpeLuvBaHue, CLEneHHOe HacnefoBaHMe, COCTaBATb CXEMbI
MOHOIrMOPUAHOr0 CKpewmBaHus And NpeackasaHus HacnefoBaHWs MPU3HAKOB Y
OpraHv3moB;

YMEHUWe BbIMNOMHATL NabopaTopHble M NpakTUyeckue paboTbl, CO6MHOAATb
npaBuna npu paboTe ¢ y4ebHbIM 1 NabopaTopHbLIM 060PYA0BAHUEM;

YMEHME KPUTUYECKM OLEHMBaTb W MHTEPNPETUPOBaTb  MHGOPMALMIO
OMONOrMYECKOro CofepXKaHus, BK/OYAOLWYH MCEeBAOHAYYHble 3HaHWUA U3
pas/IMyHbIX UCTOYHWMKOB (CpefCcTBa MacCOBOW WMH(OPMaLMK, Hay4HO-MONY sPHbIe
MaTepuaibl), 3TUYECKME acneKTbl COBPEMEHHbIX WCCNeAoBaHWn B 6GUonoruu,
MeAuLMHE, BUOTEXHONOIU;

YMeHMe co34aBaTb COOCTBEHHbIE MMUCbMEHHbIE U YCTHblEe COO6LLEHMS,
0606LLas 61M0N0rnMYeckyto MHHOPMaLMIO M3 HECKO/IbKMX WUCTOYHWUKOB, FPaMOTHO
MCMO/b30BaTb MOHATUIAHBI annapar 61oNornu.

MpeameTHble pe3ynbTaTbl OCBOEHWSA y4yebHOro npeameta «buonorus» s 11
Knacce [JO/MKHbI OTPaXaTb:

CPOPMMPOBAHHOCTb 3HaHUIA O MECTe ¥ ponn GUONOrMK B CUCTEME HAYUHOrO
3HaHWS eCTECTBEHHbIX HayK, B (DOPMMPOBaHWM COBPEMEHHON ECTECTBEHHO-
Hay4YHOM KapTWHbI MMpa U Hay4yHOro MWUPOBO33PEHUS, O BK/aAe POCCUNACKUX U
3apy6eXKHbIX  YYEHbIX-OM0MOroB B pasBuUTUE  OMONOrMK,  (PYHKLMOHA/IbHOM
rPamoTHOCTU YeNOBeKa [/ PELUEHUS XKN3HEHHbIX 3aay;

YMEHME pacKpblBaTb COAepXKaHue O6MOMOrMYECKMX TEPMUHOB U MOHATUIA
BUA, NONYNsums, reHoqoHs, 3BOMOLUMSA, ABMXYLLME CUMbl ((PakTopbl) 3BOMHOLMMN,
MPUCMNOCO6/IEHHOCTL OPraHn3mMoB, BWAO0Opa30BaHWe, 3KOMOrMYecKune (akTopsbl,



aKoCUCTeMa,  MPOAYLEHTbl,  KOHCYMEHTbl,  PeAyueHTbl, Lenu  nuTaHus,
aKo/fiornyeckas nupammaa, buoreoueHos, buocdepa;

yMeHVe wu3fnaratb Ouonornyeckne Tteopun (3BOMOUMOHHAA Teopus Y.
[apBuHa, CUHTeTMYecKasd Teopus 3BOJMIKOLMM), 3aKOHbl M 3aKOHOMEPHOCTU
(3apogpiweBoro cxoactsa K. M. bapa, uyepefoBaHMsi TNaBHbIX HamnpasfeHUA K
nyten asontoumn A. H. CesepuoBa, yyeHus o 6uocgepe B. . BepHagckoro),
onpeaensTb rpaHnLbl MX MPUMEHUMOCTU K XXMBbIM CUCTEMAM;

YMeHVe BnajeTb MeTo4amy Hay4yHOro no3HaHuWs B GMOM0rMn: HabngeHve n
OrMuncaHue >XMBbIX CUCTEM, MPOLECCOB W SIBMEHWUIA, OpraHM3auMs M npoBeAeHune
OMO/IOTNYECKOr0  3KCMEPUMEHTa,  BbIABWKEHWE  TWUMOTE3bl,  BblB/EHUE
3aBMCMMOCTU MeXAy WCCnefyeMbiMM BeNMYMHaMKU, OOBACHEHME MOMYYeHHbIX
pe3ynbTaToB, WCMO/Ib30BAHHbLIX HAYYHbIX MOHATWUWA, TEOPUA M 3aKOHOB, YMeHMWe
[enaTb BbIBOAbl HA OCHOBAHWM MOJTyYeHHbIX Pe3y/bTaToB;

YMeHVe BbIeNATb CYLIECTBEHHblE MPU3HAKX CTPOEHUS BMONOrNYeCKmX
00BLEKTOB:  BWMAOB, NONYNAUMIA, NPOAYLEHTOB, KOHCYMEHTOB, pefyLeHTOB,
OMOreoLeHO30B U 3KOCWUCTEM, OCOOEHHOCTM  MPOLIECCOB:  Hac/eACTBEHHOW
M3MEHUMBOCTN, €CTECTBEHHOro 0T60pa, BMA006pa3oBaHMsA, NPUCNOCO6/IEHHOCTY
OpraHM3moB, [eNCTBUA 3KOMOTMYECKMX (haKTOpOB Ha OpraHusMmbl, MepeHoca
BELECTB M MOTOKA 3HEPrMnm B 3KOCUCTEMAX, aHTPOMOreHHbIX W3MEHeHWA B
9KOCMCTEMaxX CBOE MeCTHOCTW, KpyroBopoTa BELEeCTB W 6MOreoXMMUYECKMX
LIMKNOB B Grocdepe;

YMEHUE MPUMEHSATb MOMYYEHHbIE 3HAHUA AN 0OBACHEHMS BUONOrNYECKMX
MPOLLECCOB U ABMNEHWIA, ANA MPUHATMS NPaKTUYECKMUX PELUEHWIA B MOBCEAHEBHOWA
XWU3HW C Uenblto obecrneveHUs 6e30MacHOCTM CBOEro 3[0pOBbA W 3[40POBbA
OKPY>KaKoLLMX Nofein, cobMoeHNss HOPM rPaMoOTHOTO NOBEAEHMS B OKPY)KatoLLeid
NPUPOAHOI cpefe, MOHMMaHWe HeobXoAMMOCTM WCMOMb30BaHMA  [LOCTUXKEHUN
COBPEMEHHOI 61oornn Ans paunoHanbHOro NPYPOAONOo/b30BaHNS;

YMeHVe peLlaTtb 3/leMeHTapHble GMOMorMyeckre 3afaqmn, COCTaBATb CXEMb
NnepeHoca BELLECTB M 3HEPrUMN B 3KOCMCTeMax (Lenu nuTaHus);

YMeHVe BbIMOMHATL /1ab0paTopHble U NpPaKTUYeckue paboThbl, CO6MHOAATH
npasBuna npy paboTe ¢ y4ebHbIM 1 1abopaTopHbIM 060PYA0BaHMEM;

YMEHMe KPUTUYECKM OLUEHMBaTb W MHTEPMPeTMPOBaTb  MH(OPMaLMIO
OMO/IOTNYECKOr0  COAEPXXaHus,  BK/IHOYaloWy MCeBAOHAYYHble 3HaHUA U3
Pa3/INYHbIX UCTOYHMKOB (CpefCcTBa MacCOBON MH(OPMALMK, Hay4HO-MOMNyNspHbIe
mMarepvasbl),  paccMarpvBatb  100a/lbHble  3KOMOrMyeckne  Mpob6semsl
COBPEMEHHOCTK, (hOPMUPOBATb MO OTHOLLEHWNIO K HUM COBCTBEHHYHO MO3ULMIO;

YMeHVe Cc034aBaTb COOCTBEHHblE MUCbMEHHbIE W YCTHble COOGLLEHNS,
0606LLas 610N0rnMYecKyro MHHOPMAaLMIO U3 HECKO/IbKMX WMCTOYHWUKOB, rPamMOTHO
MCNO/b30BaTh MOHATUINHBIA annapaT 6uonoruu.



