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MOACHUTEJNIbHAA 3ATTNMCKA

Mpn pa3paboTke nporpamMmbl MO OGUONOTMN TEOPETUYECKYHD OCHOBY AN
onpefesieHUs MOAXOAOB K (HOPMUPOBAHUIO CcofepXaHua ydebGHOro npegmeta
«buonorna»  coCTaBUAW:  KOHUeNnTyanbHble nonoxeHna @droc COO o
B3aMMOOOYCNOBNEHHOCTN  LeNein, cofepxaHusa, pe3ynbTaToB  00y4vYeHUs K
Tpeb6OoBaHWUN K YPOBHIO MOATOTOBKMW BbIMYCKHMKOB, NOMOXEHUS 06 06LLNX LENsx un
MPUHUMNAx, XapakKTepusylolwmnx COBPEMEHHOE COCTOSIHME CUCTEMbl CpeAHero
obuiero o6pasoBaHMa B Poccuiickon Pepepaumn, a TakKXKe MOMNOXKEHUA O
cneyndguke 61Monormum, eé 3Ha4eHU B NO3HAHUM XMBOW MPUPOAbI N 0b6ecneyveHnn
CyLLeCTBOBaHMA 4enoBeyeckoro obulectBa. CornacHoO HasBaHHbLIM MMOOXEHUAM,
onpejesieHbl OCHOBHbIE PYHKLUM MporpamMbl N0 6U010TUK U €€ CTPYKTYpa.

Mporpamma no 6uonornn p[aét npeacTaBneHMe 0 Uensx, 06 ob6Lein
cTpaTermm o6y4veHWsi, BOCNUTaHUS W pPa3BUTUS 0bydaroWMXCAa CcpeAcTBaMu
yuyebHOro npeametra «buonorusa», onpegenser o6a3aTenbHOe NpeaMeTHOe
cofepXaHue, ero CTPYKTypy, pacnpefeneHume no pasgenam u Temam,
pPeKOMEHAYeMYIO MOC/ef0BaTeNbHOCTb M3YYeHUsi Yy4eOHOro mMartepuana ¢ y4éTom
MEXMNpPeaMeTHbIX W BHYTPUMNPEAMETHbIX CBSi3eil, NOrMKM 06pa3oBaTelbHOro
npouecca, BO3pacTHbIX 0COGEHHOCTEN 06yYatoLLnXCs.

B nporpamme no 6uonormn TakKXke YyuuTbiBalOTCA TpeboBaHMA K
NAaHUPYeMbIM JIMYHOCTHbIM, MeTanpeaMeTHbIM U NpeaMEeTHbIM pe3y/ibTaTam
obyyeHns B (POPMMPOBAHUM  OCHOBHbLIX BWAOB  Y4eOGHO-MO3HaBATE/IbHOM
NeATeNbHOCTU/YUYEOHbIX [AeACTBUI 06yYaloWMXCcs MO OCBOEHMIO COAEpPXaHUS
6uonornyeckoro obpasoBaHus.

B nporpamme no 6uonorum (10-11 knaccel, 6a30Bblil YPOBEHbL) peann3oBaH
MPUHLMN MNPEeMCTBEHHOCTU B W3y4YeHUM Ouonorum, 6Gnarogaps 4yemy B Hel
npocmaTpuBaeTCs HamnpaB/lE€HHOCTb Ha pa3BUTWE 3HaHWIA, CBA3AHHbLIX C
(hopMMpOBaHUEM eCTEeCTBEHHO-HAY4YHOr o0 MWUPOBO33PEHMA, LLeHHOCTHbIX
OpUeHTaLM NMMYHOCTU, 3KONOTNYECKOr0 MbILW/IEHUS, NPeACTaBNeHNA 0 340P0OBOM
obpase XW3HW K 6GepeXHbIM OTHOLIEHWEM K OKpYXXalollei NpupofHOli cpefe.
Mo3ToOMy Hapsily C u3yvyeHuem 06LWEONONOrNMUYECKMX TEOPUIA, a TaKXKe 3HaHUI O
CTPOEHUMN XMBbIX CUCTEM Pa3HOr0 paHra U CYLLHOCTU OCHOBHbIX MPOTEKAKLWNX B
HUX MPOLECCOB B nNporpamme no 6uonornv yaeneHo BHUMaHWe UCMONb30BaHUIO
MOMYYEHHbIX 3HaHWI B MOBCEAHEBHOW XWU3HWN ANA pelleHns NpuKNagHbIX 3adad, B
TOM 4ucne: NPoMNakTUKM HacnefCTBEHHbIX 3aboneBaHUiA 4venoBeka, MeLUKO-
reHeTUYecKoro KOHCYNbTMPOBaHUS, 060CHOBaHMA 3KONIOrMYECKM
LlenecoobpasHoOro noBefleHMA B OKPYXXalolleid MNpPUMpPOAHONA cpefe, aHanusa
BAUAHUSA XO3ANCTBEHHOW [eATeNbHOCTU YefioBeKa Ha COCTOAHWE MPUPOAHbIX U
MCKYCCTBEHHbIX 3KOCMUCTEM. Y CUNEHNE BHUMAHUS K NPUKNaAHOM HanpaBieHHOCTY



yyebHOro npegmeta «buonorms» nNpoaMKTOBaHO HeEO6XOAMMOCTbIO 06ecneveHus
YC/OBUIW ANA pelleHnst O4HOW U3 aKTya/lbHbIX 3afay LWKONbLHOIo 6MONOrnYeckoro
obpasoBaHus, KOoTopas npegnonaraet  (opMupoBaHMe Yy  obyyvarowmxcs
CMOCOBHOCTM afanTMpPoBaTbCs K W3MEHEHWSIM [AWMHAMWUYHO pPa3BMBAKOLLEroCs
COBPEMEHHOr0 Mmpa.

Buonorns Ha ypoBHe cpeaHero o6ulero o6bpa3oBaHMS 3aHMMaeT BaXKHOe
mecto. OHa o6ecneuymBaeT (oOpMMpPOBaHME Yy 0Oy4arOLMXCA MNpeacTaBNEHUA O
Hay4YHO KapTWHE Mupa, paclimnpsieT n o0606uWaeT 3HaAHUS O XWUBOW nNpupode, eé
OTANYNUTENbHBLIX MPU3HaKax - YPOBHEBOW OpraHm3auuMvM W 3BOMKOLWMK, CO3AaET
yCnoBuA  ON:  MO3HaHUA  3aKOHOB  XXMBOW  npupodbl, (HOpPMUPOBaHUS
()YHKUMOHa/IbHO TPaMOTHOCTK, HaBbIKOB 340p0OBOro M 6e3onacHoro ob6pasa
YXW3HW, 3KONOrMYECKOro MbILL/IEHUSA, LEHHOCTHOIO OTHOLLEHMSA K XKMUBOW npupoje
N YENOoBEKY.

Bonblioe 3HaueHne BMONOTrNS NMEET TaKXKe A5 PELleHNs BOCNMUTaTeNbHbIX U
pasBMBatoLIMX  3afjay  cpefHero  obuwero obpasoBaHusA,  coumanunsauunmn
obyvatrowmxcs. M3yyeHne buonornm obecneynmBaeT yCnoBua Ans GopmMmpoBaHus
WHTENNEeKTyaNnbHbIX, KOMMYHWUKALMWOHHbIX W  MH(POPMALMOHHbLIX HAaBbIKOB,
3CTETUYECKOW KyNbTypbl, CMOCOOGCTBYET MHTErpaunum OUONOrMUYECKUX 3HaAHWUI C
npeacTaBNeHUAMM U3 APYTUX YUYeOHbIX NPeaMEeTOB, B YaCTHOCTU, (PU3NKN, XUMUN
N reorpadgun. HasBaHHble MONOXEHWS O MpefHa3Ha4YeHUM y4yebHOro npegmeTta
«buonorna» coctaBunM OCHOBY [ANsi oOnpefefieHNs NOAXOAOB K 0T6opy M
CTPYKTYPUPOBaHUIO €ero cofepXaHus, npeAcTaBfieHHOro B Mporpamme o
ounonorun.

OT60p copepxaHus y4yebHOro npeameTa «buonorusi» Ha 6a30BOM YPOBHe
OCYLWEeCTBNEH C MO3MUWIA KynbTypocoobpa3HOro noaxoda, B COOTBETCTBUMM C
KOTOpPbIM 00yu4atlolinmecs A0MKHbI OCBOWUTb 3HAHMA W YMEHUsl, 3HayuMble AN
(hopmupoBaHUsA 06LIEel KynbTypbl, Onpefenstoline afekBaTHOe MNOBefAeHMe
yenoBeka B OKpYy)Katollelh NpUpoAHON cpede, BOCTPebOBaHHbIE B MOBCEAHEBHOWA
XXN3HM N MpakTU4eckoin aeatenbHocTun. Ocoboe MeCTO B 3TOW CUCTEME 3HaHWA
3aHMMalOT 3/IEMEHTbI COAEPXXaHWs, KOTOpbIe CyXXaT OCHOBOM Ansi (hopMUPOBaHUS
npeAcTaBNeHNUA O COBPEMEHHOW eCTeCTBEHHO-Hay4YHOW KapTuUHe Mupa W
LLEHHOCTHbIX  OpPMEHTaUMAX  JIMYHOCTW,  CMOCOOGCTBYKOLWMX  FyMaHU3aLum
6nonornyeckoro obpasoBaHus.

CTpyKTypupoBaHMe coaepXXaHus y4yebHOro martepumana B Mporpamme ro
ovonormm ocyLecTBNeHO C Y4YETOM MPUOPUTETHOTO 3HAYEHUA 3HaHUKW 00
OT/IMUYNTENbHBLIX 0COBEHHOCTAX XXMBOW NPUPOAbI, O eé YPOBHEBOW OpraHu3auum un
3BONKOUMN. B COOTBETCTBMM C 3TUM B CTPYKTYpe y4yebHOro npegmeta «bnonorus»
Bblfle/IeHbl Cneaytolne cogepxaTenbHble MMHUK: «brnonorma Kak Hayka. MeTtogpl
Hay4yHOro nosHaHus», «Knetka Kak 6uonoruyeckas cucrema», «OpraHusMm Kak



ouonornyeckasa cuctema», «Cuctema M MHOroobpasme OpPraHMYECKOro Mupa,
«IBOJIOLMSA XXUBOW MPUPOAbLI», «DKOCUCTEMbI N MPUCYLLME UM 3aKOHOMEPHOCTMU».

Llenb un3yyeHua ydebHoro npeameta «buonorns» Ha 6a30BOM YpPOBHe -
oBnageHne  obyvalolWMMUCA  3HAHUAMKU O  CTPYKTYPHO-(YHKLMOHAbHOM
opraHmM3auMn >KUBbIX CUCTEM Pa3HOr0 paHra W nNpUoBpPeTeHne YMEeHUN
MCNOMb30BaTh 3TU 3HAHWA [ANA TPamMOTHbIX AEWCTBUMIA B OTHOLIEHUM OOBLEKTOB
YXMNBOW NPUPOAbI N peLleHNs PasINUHbIX XWU3HEHHbIX MPO6/EM.

JloCTUXeHMEe Lenn nlyyvyeHus ydyebHoro npegmera «buonorusi» Ha 6a30BOM
YpOBHe 06ecneymBaeTCs pelleHneM cneayoLwmx 3afau:

0OCBOEHME 06y4yaloLWMMNCA CUCTEMbI 3HAHWUA O OGMONOTNYECKUX TeopusX,
YUeHUsX, 3aKOHaX, 3aKOHOMePHOCTSX, rMnoTesax, npaBunax, CAyxaliux OCHOBOM
ANs hopmmpoBaHns MpeacTaBNeHUn O eCTeCTBEHHO-Hay4YHOW KapTuHe mMupa, o
METOAax Hay4yHOro NO3HaHWsl, CTPOEHUM, MHOroo6pa3num N 0CO6EHHOCTAX XXUBbIX
CUCTEM pa3HOro YPOBHS OpraHm3auunun, BblAaLUNXCS OTKPbITUSAX U COBPEMEHHbIX
nccrneqoBaHMAX B 6MONOTNK;

(hopmupoBaHne y ob6yyaloLnMXcs MNo3HaBaTeNbHbIX, WHTENNEKTYalbHbIX U
TBOPYECKMX CMNOCOGHOCTEl B MpoLecce aHanu3a fAaHHbIX O MNyTAX PasBUTUA B
OMONOrMN Hay4HbIX B3rNSA40B, UAEA M MOAXOAOB K M3YYEHWUHD XXUBbIX CUCTEM
pPa3HOro YpOBHS OpraHu3auum;

CTaHOBNeHWe Yy obyvawowmxcs o06uwen KynbTypbl, (YHKLUNOHA/ILHOWN
rpaMoOTHOCTU, pa3BUTUE YMEHNIN 0OBACHATL M OLEHMBAaTb ABNEHUS OKPYXKatoLLero
Mupa >KMBON MPUPOAbl Ha OCHOBAHWW 3HAHWUKA W ONbITa, MOMYYEHHbLIX MNPU
n3ydeHun 6uonorum,

(hopmupoBaHMe Yy 06yYaloLMXCAs YMEHWUA WNNKCTPUPOBaATb 3HaYeHUe
OMONOrNYeCcKNX 3HaHWUI B MPaAKTUYECKON [eATenbHOCTW 4YenloBeKa, PasBUTUMU
COBPEMEHHbIX MEANLNHCKNX TEXHONOTUIA N arpobUOTEXHONOTNIA;

BOCNUTaHUe Y6eXAEHHOCTU B BO3MOXHOCTM MO3HAHWS YENOBEKOM >KWMBOW
NpupoAabl, HEO6XOAUMOCTI GEPEXHOr0 OTHOLLEHMNS K Heil, COBN0AeHNS 3TUYECKNX
HOpPM MNPV NPOBEAEHNN BMONOTNYECKNX UCCNEA0BaHNIA;

0CO3HaHWe LEHHOCTM O6MONOrNYECKUX 3HAHWI [ANA MOBbIWEHUS YPOBHSA
9KOJIOrMYECKOWN KYNbTypbl, AN POPMUPOBAHNUA HAYHYHOTO MUPOBO33PEHMS;

NPUMEHEHNEe NPUOBPETEHHBIX 3HAHWIA N YMEHWIA B NOBCEAHEBHON XWU3HU ANA
OLIeHKM MoCneAcTBUIA CBOE AeATENbHOCTM NO OTHOLLUEHMIO K OKPYXXaloLlein cpeae,
COOGCTBEHHOMY 3[0pPOBbID, 060CHOBaHME W COGMAOAEHME Mep MNPOPUNAKTUKN
3a60/1eBaHUMN.

B cucteme cpegHero obuwiero o6pasoBaHua «buonorusa», nsyvaemas Ha
06a30BOM YpOBHe, ABNseTCS 06s3aTeNbHbIM Y4YeOHbIM MpeaMeTOM, BXOASLMM B
coCTaB NpeAMeTHOIn 06nacTn «ECTeCTBEHHO-Hay4YHble NpeaMeTbi».



[na n3yuveHnsa 6uonornuy Ha 6a30BOM YpOBHe CpefHero ob6uiero o6pa3oBaHus
oTBoauTca 68 yvacos: B 10 knacce - 34 vaca (1 yac B Hegento), B 11 Knacce - 34
yaca (1 yac B Hefgento).



COOEP>XAHWE OBYYEHWUA
10 K/TACC

Tema 1. buonormna Kak Hayka.

Buonorns kak Hayka. CBsA3b 6M0ON0OrMN € 06LLECTBEHHLIMW, TEXHUYECKUMU W
APYTMUN eCTEeCTBEHHbIMW HayKamu, unocoguen, aTMKON, 3CTETUKOM M NPaBOM.
Pofb 6uonormm B (POPMUPOBAHUN COBPEMEHHOW Hay4yHOW KapTUHbI MUpa.
Cucrtema 6MOTIONMYECKUX HayK.

MeTofbl MO3HAHWA XUBOI NpUpoLbl (HabnLeHNe, IKCMEPUMEHT, ONUCaHKe,
N3MepeHne, Knaccuukaums, MoLenmpoBaHue, cTaTucTuyeckas obpaboTka
[aHHbIX).

JemMoHcTpaynn:

MoptpeTbl: Y. AapsuH, I'. MeHgenb, H. K. Konbuos, K. YOTCOH n ®. Kpuk.

Tabnunupbl N cxembl: «MeTofbl NO3HAHUSA XXNBOW MPUPOLbI».

JlabopaTopHble 1 NpakTUyecKne paboThbl:

MpakTnyeckass pab6ota Ne 1. «Mcnonb3oBaHMe pasMUHbIX MeTOL0B MNpu
N3yYeHUN 6MONOrNYecKMX 0OBHEKTOBY.

Tema 2. )KuBble CUCTeMbI N UX OpraHu3auuns.

XKuBble cuctembl (bMocucTembl) Kak npeameT usyyvyeHuns éuonorun. Otnmyme
YXMBbIX CUCTEM OT HeOpraHM4ecKom Npupoabl.

CaoiicTBa 6rocucTem 1 UX pasHoobpasve. YPOBHM opraHusaunum 6uocncTem:
MOJIEKYNAPHbIN,  KNEeTOYHbIA, TKAHEBbI, OPraHU3MeHHbIA, MOMNYIALMOHHO-
BMAO0BOI, 3KOCUCTEMHbIN (BUOTeoLEeHOTUYECKINIA), BOChEPHbIA.

JemoHcTpaynn:

Tabnnubl 1 cxembl: «OCHOBHbIE MPU3HAKN XU3HU», «YPOBHU OpraHunsaumnm
YXVBOW NpUpobI».

O6opyposaHue: moaenb Mmonekynol AHK.

Tema 3. XMUYECKUNI COCTaB M CTPOEHNE K/TETKM.

XVUMUYECKNIA COCTaB K/EeTKU. XUMUYECKME 3N1eMEHTbI: MaKPO3/1EMEHTbI,
MUKPO3/ieMeHTbl. Bofa n MnHepasbHble BellecTsa.

®PyHKUMM BOAbI W MUHEpanbHbIX BeLWeCcTB B KneTke. [llogaep)xaHue
OCMOTUYECKOro 6anaHca.

Benkn. CocTtaB M CTpoeHMe 6e/lKkoB. AMUHOKMCIOTbI - MOHOMepbl 6e/KOB.
He3ameHVMble M 3aMeHUMble aMUHOKUCIOTbl. AMUHOKUC/IOTHBIA COCTaB. Y POBHMU
CTPYKTYpbl ~ 6eNKOBOW MONEeKynbl (NepBuMYyHas, BTOPWUYHAs, TPeTUYHaA W
YyeTBEPTUYHAA CTPYKTypa). XuMU4YecKue cBoilcTBa 6enkoB. buonormyeckue
(YHKUMM GENKOoB.



®PepmeHTbl - 6uonornyeckne  Katanmsatopbl. CTpoeHue  (hepMeHTa:
aKTUBHbIA LEHTP, cybCcTpaTHas cneyu@uyHocTb. KotepmeHTbl. BuTaMuHbI.
OTn4nga epMeHTOB OT HEOPTraHMYECKNX KaTann3aTopoBs.

Yrneesofbl:  MoHocaxapugbl  (riwkos3a, pubosza M Ae30Kcupubo3a),
gucaxapufibl (caxaposa, nakrto3a) W nonucaxapupgbl (Kpaxman, T/IMKOreH,
Lennnosa). buonornyeckne YyHKLUN YrneBosos.

Nvnnabl:  Tpurnnuepugsl,  gochonunuibl, crepoudbl. [MAPOGUNLHO-
rmapogobHble cBoicTBa. buonornyeckune QyHkuum nunupos. CpaBHeHue
yrneBofoB, 6e/IKOB M NMNNNL0B KaK UCTOYHUKOB 3HEPTUN.

HyknenHoBble Kucnotbl: AHK wu PHK. Hykneotngbl - MOHOMeEpbI
HYKNEeNHOBbIX KNCcnoT. CtpoeHne n pyHkumn OHK. CtpoeHne n pyHkumn PHK.
Buabl PHK. AT®: cTpoeHue n QpyHKLUN.

LinTonorusa - Hayka o Knetke. KnetouyHas Teopusa - npumMep B3aMMOLeNnCTBUSA
naein n HakToB B HAYHHOM NO3HAHUWU. MeTOoAbl NU3YUYeHUSA KNETKMN.

Knetka Kak UenocTHad ueasa cuctema. OO6UIMe NPU3HAKW  KETOK:
3aMKHyTas Hapy>XHas Memb6paHa, Monekynbl AHK Kak reHetMyeckuin anmnapar,
cucTema cuHTe3sa beska.

Tunbl KNeTOK: 3ykKapuoTuyeckas w npokapuotmnyeckad. OCOBEHHOCTH
CTPOEHUS MPOKAPUOTMUYECKON KNeTKW. KrneToyHas cTeHKa OGakTepuid. CTpoeHue
ayKapuoTn4ecko Knetkn. OCHOBHble OTINYUA PaCTUTENbHOW, >XUBOTHOW U
rPUOHOI KNEeTKMN.

[MOBEpPXHOCTHbIE CTPYKTYPbl KNETOK - K/IeTOYHasa CTeHKa, MMUKOKaInke, nx
(yHKUMW. Mna3maTnyeckas membpaHa, eé cBOMCTBA U (hyHKUMKN. LinTonnasma un eé
opraHongbl. OfHomMeMObpaHHble opraHougbl Knetku: JMC, annapat [onbAXMW,
NN30COMbl. [10/lyaBTOHOMHbIE OpraHoufAbl K/eTKu: MWUTOXOHAPWUKW, NAacTuabl.
IMponcxoxaeHne MUTOXOHAPWIA W nnactug. Bupgbl nnactng. HememobpaHHble
opraHomabl KneTkn: puboCOMbl, KNETOYHbIA LEHTP, LUEHTPUONN, PECHUYKMN,
XIYTUKN. DYHKLUN OPraHOMA0B KNeTKu. BKioyeHus.

ALPO - PerynaAtopHbIi LeHTp KneTku. CTpoeHue agpa: sfaepHas 060/104Ka,
Kapuonnasma, XpomMaTuH, A4pbILKO. XPOMOCOMbI.

TpaHCcnopT BELLECTB B K/ETKE.

JemoHcTpaynn:

MopTtpetbl: A. JleBeHryk, P. I'yk, T. LLBaHH, M. LLneingeH, P. Bupxos, OX.
YoTtcoH, ®. Kpuk, M. ¥Yunkuuc, P. ®paHknuH, K. M. bap.

Onarpammbl:  «PacnpefeneHne XMMUYECKUX  3N1eMEHTOB B HEXUBOMU
npupoge», «PacnpegeneHne XMMNUYECKMUX 3/IEMEHTOB B XXMBOW NPUPOAE».

Tabnuubl 1 cxembl: «[lMepnognyeckas Tabnmua XMMUYECKUX 3/IEMEHTOBY»,
«CTpoeHune MoneKy bl BOAbI», «BUOCUHTE3 6enka», «CTpoeHne MONeKy bl 6enka,
«CTpoeHue (hepmeHTa», «HyknenHosble KucnoTbl. AHK», «CTpoeHue monekysbl



AT®», «CTpoeHMe 3yKapuoTUYECKOW KNeTku», «CTPOEHUE XMBOTHON KNETKW»,
«CTpoeHne pacTuUTeNbHOW KneTku», «CTpOeHWe MPOKapMOTUUYECKOW KIETKM»,
«CTpoeHne aapa KNeTKn», «YTneBoabl», «JIunnabi».

O6opyaoBaHMe: CBETOBOM MMKPOCKOM, o6opyAoBaHMe [N NPOBeAEHUA
HabMOAEHWUIA, W3MEPEHUIA, ISKCNEPUMEHTOB, MMUKpOMpenapaTbl PacTUTESIbHbIX,
YXVBOTHbIX N 6aKTEpPUaNbHbIX K/IETOK.

JlabopaTopHble N NpaKTuyeckue paboThbl:

NabopatopHasa pab6ota Ne 1 «M3yuyeHuMe KaTaIMTUUYECKOW aKTUBHOCTU
(bepMeHTOB (Ha NpuMepe ammnnasbl UK KaTtanasbl)».

NabopaTopHaa pa6ota Ne 2. «M/3yuyeHne CTpPOeHMS KNETOK pacTeHui,
YXMBOTHbIX W 6GakTepuin noj MUKPOCKOMOM Ha roTOBbIX MUKponpenapatax v ux
onucaHume.

Tema 4. )Kn3HeeAaATeNbHOCTb KNETKMU.

O6MeH BellecTB, Uan mMetabonuam. Accumunaumns (NNacTUYeckmuin 06MeH) u
ancecuMunaumnsa  (3HepretTuyecknii 06MeH) - aBe CTOPOHbI e€AMHOro npotecca
meTabonnsMa. Ponb 3aKOHOB COXpPaHeHUS BELLeCTB W 3Hepruu B MOHUMAHUWU
mMeTabonmsma.

Tunbl 06MeHa BelecTB: aBTOTPOMHbLIA U reTepoTpodHbIA. Ponb (hepMeHTOB
B 0OMeHe BeLecTB U NnpeBpaLleHn IHEPTUK B KIETKE.

dotocuHTes. CsetoBad W TemHoBad (hasbl (POTOCUHTE3a. Peakuuu
(hoToCMHTE3a. DPPEKTUBHOCTb (POTOCKMHTE3a. 3HauYeHUe (POTOCMHTE3a AN XKU3HU
Ha 3emne. BnusHue ycnoeuin cpefbl Ha (POTOCMHTE3 U CMOCOObI MOBbIWEHWA €ro
MPOAYKTUBHOCTU Y KY/IbTYPHbIX PacTeHWA.

XemMocuHTe3. XeMOCUHTe3npyrowme baktepun. 3HadyeHMe XeMOCUHTEe3a A4
XW3HN Ha 3emrne.

AHepreTnyecknin obMeH B KJeTKe. PacliensieHWe BeLLECTB, BblAe/leHne |
aKKyMy/nMpoBaHWe 3HeprMm B KNeTKe. 3ITanbl 3HEPreTU4eckoro obmeHa.
[Fnnkonus. bpoxeHne n ero Buabl. KncnopogHoe OKWUCNEHUE, WUAU KNeTOYHOe
[blXaHue. OkucnuTenbHoe (hochopunupoBaHue. AP DPeKTUBHOCTL
3HepreTMyeckoro obmeHa.

Peakumn MaTpuMyHOro CUHTe3a. [eHeTuyeckas wHMopmauna u [AHK.
Peanusaynsa reHeTU4ecKoM WHGoOpMauum B KneTke. [eHeTUYeCKU Koh WU ero
cBOMCTBa. TpaHCKpunuus - mMaTpuudHblid cuHTe3 PHK. TpaHcnsums - 6UMOCUHTE3
benka. 3dTanbl TpaHcaauuu. KoguposaHuMe amumHOKMUCAOT. Ponb pubocom B
brocuHTe3e beska.

HeknetouyHble hOpMbl XXU3HWN - BUPYCbl. AIcTOpuA OTKpbITUSA BUpYycos (4. W.
MBaHoBCKMiN). OCOBEHHOCTU CTPOEHUA W XXM3HEHHOrO0 UWKMa BUPYCOB.
BakTepnogarn. BonesHn pacTeHUi, >XUBOTHbIX W 4YeloBeKa, Bbl3blBaeMble
BUpycamn. Bupyc mmmyHogeduunta venoseka (BWY) - Bosoyautens CrMNAa.



O6paTHaa  TpaHCKpunuwms, peBepTtasa MU MHTerpasa. MpogunnakTnka
pacnpoCcTpaHeHUs BUPYCHbIX 3a60/1eBaHNA.

JemMoHcTpayuu:

MoptpeTbl: H. K. Konbyos, A. V. MBaHoBCKMIA, K. A. TumMmnpsses.

Tabnuubl U cxembl: «Tunbl OUTaHUA», «MeTabonnsm», «MUTOXOHAPUA»,
«JHepreTnyeckmii obmeH», «XnoponnacTt», «PoTocumHTE3», «CTpoeHue OHK»,
«CTpoeHne N PYHKUNOHMpPOBaHNE reHa», «CUHTe3 Genika», «"eHeTUUYEeCKNin Koay,
«Bupycbl», «baktepuoarun», «CTpoeHMe W >XU3HeHHbIn uukn sBupyca CrA/a,
bakTepuodhara», «Pennmkayma AHK».

O6opypoBaHue: Mogenu-annankaumy «YpasoeHne OHK un TpaHcKpunuymas,
«brnocnHTes 6enka», «CTpoeHMe KNeTKn», Mogens CTpyktypbl AHK.

Tema 5. PasamHOXeHMe N NHANBUAYaIbHOE pasBUTNEe OpraHnU3MoB.

KNeTouHbIN UMKA, WAN >XXU3HEHHbIA UWKN KNeTKu. VHTepdasa um MUTOS3.
MMpoueccohl, npoTekawwme B WHTepdase. Pennukauusa - peakumsa MaTpuyHOro
cuHtesa [OHK. CtpoeHMe XpomMocoM. XPOMOCOMHbI Habop - KapuoTun.
AvnnongHblh - M ranionfgHbli  XPOMOCOMHble  Habopbl. Xpomatussi.
LinTonornyeckne OCHOBbl  PasMHOXEHWA W WHAWBUAYaSbHOTO  pPasBUTMA
OpraHn3mos.

[eneHve knetkn - muto3. Ctagmm mutosa. lpouecchl, npoucxopdauime Ha
pasHbIX CTaAusAX MUTO3a. BUONOTMYECKNIA CMbICT MUTO3A.

MporpamMmmupyemas rméesb KneTky - anonTos.

®dopMbl pasMHOXXeHUSA opraHn3MoB: 6ecnosioe U nonosoe. Bugbl 6ecnosioro
pa3sMHOXeHWa: f[efneHue HaABOe, MOYKOBAHWE OfHO- W  MHOTOK/IETOUHbIX,
cnopoobpasoBaHue, BereTaTMBHOE pasMHOXeHUe. VICKYCCTBEHHOE K/IOHMPOBaHue
OpraHn3moB, ero 3HayeHue gnsa Cenekuum.

[Mos0BOE pa3MHOXeHMWe, ero oTiMumsa ot 6ecnosoro.

Meio3. Ctagum meiosa. lMpoueccobl, Npoucxofdlime Ha cTaguax Merosa.
MoBefeHne xpomocom B Melo3e. KpoccuHrosep. BuOMOrMYecKUii CMbICT 1
3HayeHVe Meiio3a.

ameTOoreHes - npouecc o06pasoBaHWA MOMOBbIX KNETOK Y >KUBOTHbIX.
[MonoBble Xenesbl: CEMEHHUKU N ANYHUKK. O6pa3oBaHMe W pa3BUTME MOMOBbIX
KNeTok - rameT (crnepmato3ong, sAluekneTka) - CcrnepmatoreHes M OBOreHes.
OCO6EHHOCTU CTPOEHUs ANLEKNIeTOK W cnepmaro3onfoB. OMiof0TBOPEHME.
[MapTeHoOreHes.

NHamenpyansHoe pasButve  (OHTOreHe3). 3MOpMOHanbHOE  pasBuUTHE
(ambpuoreHes). I3Tanbl 3MOPMOHANIBHOTO Pa3BUTUA Y MO3BOHOYHbLIX >XUBOTHbIX:
Apo6neHue, ractTpynauus, opraHoreHes. MocTamMbpuoHanbHOe pasBuTue. Tunbl
MOCTAIMOPNOHANBHOTO pa3BUTMA: MpAMOe, Henpamoe (IMYMHOYHOE). BrngHune



cpefbl Ha pa3BUTUE OpPraHM3MoB, (PaKTOpbl, CNOCOOHbLIE Bbi3blBaTb BPOXAEHHbIE
YPOZACTBa.

PocT n pa3suTue pacteHunin. OHTOreHe3 LBETKOBOIO pacTeHWUs: CTPOeHue
CEMEHMU, CTagun pa3BUTUA.

JemoHcTpaynn:

Tabnuubl M cxembl: «PoOpMbl  PasMHOXEHUA OpPraHM3mMoB», «JlBOHOE
ONNOAOTBOPEHME Yy UBETKOBbIX pacTeHU», «BeretatMBHOE pPasMHOXEHNe
pacTeHUN», «[leneHne KneTtkn 6GakTepuin», «CTPOEHWE MOMNOBbIX KNETOK»,
«CTpoeHne XpoMOCOMbI», «KneTouHbld UuKn», «Pennukauymsa OHK», «Mutos»,
«Meios», «lMpamoe n HenpaAMoe pa3BuTMe», «FaMeTOreHe3 y MAEKONUTAKLWNX 1
yenoseka», «OCHOBHble CTailu OHTOreHes3ax.

O6opyaoBaHue: MUWUKPOCKOM, MUKponpenapaTthl «Cnepmartosounfbl
M/IEKOMUTAIOLWEro», «AnUeKkneTka MaekonuTamwero», «KapnMokmHes B K/eTKax
KOopelwlKka fnyKa», MarHMTHad MoOJeNb-annankauua «fefeHne KNeTku», MOAesb
OHK, Mogens meTathasHOM XPOMOCOMBI.

JlabopaTopHble U NpakTUyeckmne paboThbl:

NabopatopHasa pa6ota Ne 3. «HabnwogeHne MUTO3a B K/EeTKax KOHYMKa
KOpeLluKa flyKa Ha roToBbIX MUKpOMpenapaTax».

NabopatopHasa pa6ota No 4. «M3yyeHWe CTPOEHMA MOMOBbIX KNETOK Ha
rOTOBbIX MUKpOMpenapaTax».

Tema 6. HacnegCTBEHHOCTb M U3SMEHYMBOCTb OPraHM3MOoB.

MpegMeT n 3agayun reHeTUKK. Victopms pasButua reHeTukn. Ponb LnTonornm
N 3IMOPUONOrMM B CTAHOBIEHUU TeHeTUKW. BKnag pOCCUINCKUX U 3apyOexXHbIX
YUYEHbIX B pasBUTME TreHeTUKU. MeTofgbl TreHeTuKn (rMbpuaonornyecKui,
LUUTOTeHETUYECKNIA, MOJIEKYNAPHO-reHeTnyecknin). OCHOBHble TeHeTU4YecKue
NOHATUA. [eHeTMYecKasd CUMBOJIMKA, NCNOMb3yeMast B CXeMax CKpeLLnBaHuii.

3aKOHOMEpPHOCTN HacnefoBaHUA NPU3HaKOB, YCTaHOBNEHHble . MeHaenem.
MoHornbpuaHoe ckpewmaHne. 3akOH eAWHO-06pasns rnMopuaos MNEPBOTO
nokoneHusa. [llpaBuno AOMUHMPOBaHMA. 3akOH paclienneHns npu3HaKos.
f'MnoTte3a ynuCTOThLI rameT. osHOE U HEMO/IHOE AJOMUHUPOBAHUE.

OnrnbpungHoe  ckpewmBaHMe.  3aKOH  He3aBUCMMOrO  HacnejoBaHUs
NpuU3HaKoB.  LIMTOreHeTMYeckme  OCHOBbl  AUTMOPUAHOIO  CKpeLiMBaHuS.
AHanusupytouee ckpewmsaHue. Icnonb3oBaHne aHaIN3NPYOLWLEro CKpeLBaHns
NS ONpefeneHns reHotumna ocoou.

CuenneHHoe HacnegosaHve npusHakos. Pa6ota T. MopraHa no
CLenseHHoOMY HacnefoBaHUIO TeHOB. HapylleHne cLensieHna reHoB B pe3y/nbTaTte
KPOCCUHIroBepa.

XpoMOCOMHas Teopua HacNeACTBEHHOCTU. [TeHeTUYeCKne KapTbl.



eHeTMKa nona. XpoOMOCOMHOe ornpefeneHne nonia. AyToCOMbl U MOM0BbIE
XpOMOCOMbI. [OMOrameTHble W reTeporameTHble OpraHuM3mbl. HacnegoBaHue
NPWU3HAKOB, CLEMNIEHHbIX C NOIOM.

M3meHYnBOCTb. Bribl N3MEHUYNBOCTW: HEHAC/EACTBEHHAs U HAC/EACTBEHHaS.
Ponb  cpeibl B HeHacleACTBEHHON  M3MEHYUBOCTW. XapaKTepuctunka
MOAN(PMKALNOHHON N3MEHUYMBOCTU. BapnaunoHHbI psg v BapualMoHHas Kpusas.
Hopma peakuum npusHaka. KoNMUYECTBEHHbIE M KayeCTBEHHbIe MPU3HAKU N UX
Hopma peakumn. CoiicTBa MOANPUKALNOHHON M3MEHUYNBOCTN.

HacnefacTBeHHasi, WAM TEHOTUMNKUYECKasd, W3MEHYMBOCTb. Komb6GMHaATMBHaA
M3MEHUYMBOCTb. Melio3 1 NOMOBOW NPOLECC - OCHOBA KOMOMHATMBHOM
M3MEeHUYMBOCTW. MyTaUuMOHHAs U3MEHYMBOCTb. Knaccugukauma MyTaLUunii: reHHble,
XPOMOCOMHbIE, FeHOMHbIe. YacToTa U NpUYNHbLI MyTaunin. MyTtareHHble )akTopbl.
3aKOH roM0N10rnyecknx paaoB B HacneACcTBEHHON nameHumnBocTn H. V. BaBuniosa.

BHesinepHasa HacneACTBEHHOCTb U M3MEHYNBOCTb.

MeHeTMKa uvenoBeka. KapuoTtun uyenoBeka. OCHOBHble METOAbl FEHETUKMK
yefioBeKa: reHeanornyeckuii, 6M3HeL0BbIA, LNTOreHETUYECKNIA, BUOXUMUYECKNIA,
MOEKYIAPHO-TEHETUYECKUA. CoBpeMeHHoe onpeaeneHune reHoTuna:
MO/IHOrEHOMHOE CEKBEHMpPOBaHWe, FEHOTUNUPOBAHWE, B TOM YUCNE C MOMOLLbIO
MUP-aHann3a. HacneacTBeHHble 3ab60neBaHUA  YeNloBeKa: TEeHHble 00Me3HM,
00M1e3HN C HaCNeACTBEHHOIN MpeapacrnonoXeHHOCTbH, XPOMOCOMHbIE 60/1e3HMN.
Comatnyeckme W reHepaTtuBHble MyTaumu. CTBONOBble KNeTKW. [MpuHUMNBI
3[0p0BOro 06pasa XXW3HU, ANAarHOCTUKKN, NPOUNAKTUKIN N NeYeHNA FTeHEeTUYECKNX
6onesHen. MeANKO-reHeTUYECKOEe KOHCYNbTUPOBaHME. 3HauYeHWe MeAULUHCKOWN
reHeTUKM B NpeAoTBPaLLEHNN U NEYEHUN TEHETUYECKMX 3a00/1eBaHUIA YeNloBeka.

JemoHcTpaynn:

MopTtpeTbl: . MeHpgenb, T. MopraH, . ge dpus, C. C. YeTtBepukos, H. B.
TumodheeB-PecoBckuid, H. . BaBnnos.

Tabnuubl N CXEMBbI: «MoHOrMbpnaHoe  CKpelimBaHMe M €ero
LMTOreHeTMYeckas OCHOBa», «3akKOH pacLenfeHns W ero LUMTOoreHeTn4yeckas
OCHOBa, «3aKOH  YUCTOTHI rameT», «AnrnbpnaHoe  CKpelinBaHme»,
«Uuntonornyeckne OCHOBBbI AUTNOPNAHOIO CKpeLLnBaHmA», «Meino3»,
«B3anmopeictBue annenbHbiX TreHOB», «[e€HETUYECKMe KapTbl pPacTeHWid,
XVUBOTHbIX W 4YenoBeka», «[eHeTMKa nona», «3aKOHOMEPHOCTW HacnegoBaHus,
CUEMNNEHHOro C Nonom», «KapuoTunbl 4enoBeKa W XKUBOTHbIX», «Buibl
N3MeHUYMBOCTU», «MoanpNKaLMoHHasa W3MEHUYMBOCTb», «HacnegoBaHue pesyc-
thakTopa», «"eHeTnKa rpynn Kposu», «MyTalUnoHHas N3MEHUYNBOCTb.

O6opyaoBaHue: mMogenn-annamkauum «MOHOrMOPUAHOE CKpeLuBaHue,
«HenonHoe [AOMWHUPOBaHME», «OUTNOPUAHOE CKpelinBaHue», «llepekpécT



XPOMOCOM», MWKPOCKOM U1 MuKponpenapaTt «[posoguna» (Hopma, MyTauuu
(hopMbl KpbINIbEB M OKpacku Tena), repbapuii «FOpox NOCeBHON.

JlabopaTopHble U NpakTuyecKmne paboThbl:

NabopatopHaa pa6oTta Ne 5. «M3y4yeHue pe3ynbTaTtoB MOHOrMOPUAHOIO U
AUTMOPUAHOIO CKpeLwmMBaHns y Ap030¢n/ibl Ha TOTOBbIX MUKpPONpPenaparax».

NNabopaTopHasa pabota Ne 6. «/3yyeHne MoANGUKALNOHHON N3MEHUYNBOCTMU,
MOCTPOEHMNE BapuaLMOHHOIO psja v BapuaLunoHHON KPUBOW».

NNabopaTopHasa pabota Ne 7. «AHann3 myTauui y 4po30nsibl Ha rOTOBbIX
MUKponpenapaTax».

MpakTnyeckas pabota Ne 2. «CocTaBneHue W aHanM3 POAOCNOBHbIX
ye/loBEKa».

Tema 7. Cenekumns opraHnamMoB. OCHOBbI 6MOTEXHOMNOTNN.

Cenekumnsa Kak Hayka WM npouecc. 3apoXieHue cenekumn u LOMecTuKauus.
YyeHne H. . BaBunoBa 0 UeHTpax MNPOUCXOXAEHMA W MHOroob6pasus
KYNbTYPHbIX pacTeHMi. LILeHTpbl NPOUCXOXAEHMA LOMaLLUHUX XXUBOTHbIX. CopT,
nopoja, Wwramm.

CoBpeMeHHble MeTOoAbl CefleKunn. MaccoBblil U MHAMBUAYaNbHbIA OTOOPLI B
CeNnekuum pacTeHNin un XMBOTHbIX. OueHKa 3KcTepbepa. BAM3KoOpoACTBEHHOE
cCKpewmBaHue - WHOpUAUHI. Yuctad numHuA. CKpelmBaHWe UYUCTbIX JIMHUIA.
leTepo3uc, uan rmépugHasa cuna. HepoACTBEHHOe CKpelwuMBaHWe - ayTOPUAUHT.
OTpanéHHaa rubpuamnsauma un eé ycnexu. KVICKYCCTBEHHbIA MyTareHe3 U
MofiyyeHne MOAMNNONAOB. [OCTMXKEHUSA CeNeKuMM PaCcTEHWA, XXUBOTHbLIX U
MMUKPOOPraHn3mos.

BuoTexHonornma Kak oOTpac/ib MPou3BOACTBA. [eHHad WHXeHepusa. JITanbl
co3fjaHna pekombuHaHTHOM [HK ¥ TpaHCreHHbIX opraHu3moB. KreTtouyHas
NHXeHepusi. KnetouHble KynbTypbl. MUKPOK/IOHaIbHOE pa3MHOXXEHWEe pacTeHWiA.
KnoHupoBaHne BbICOKOMPOAYKTUBHbLIX  CENbCKOXO3AMCTBEHHbIX  OpPraHM3MoB.

JKonornyeckue 7 3TUYeckue npo6nemsl. MO - reHeTUYecKu
MOAMPUUNPOBaHHbIE OPraHN3MbI.
JeMoHcTpayuu:

MopTpetbl: H. WN. Basunos, . B. MuuypuH, I'. O. KapneyeHko, M. &.
1BaHOB.

Tabnuubl K cxembl: KapTa «LIeHTpbl MNPOMCXOXAEHUA M MHOroobpasus
KYNbTYPHbIX pacTeHNn», «MopoAbl AOMALIHUX XUBOTHbIX», «CopTa KyNbTYPHbIX
pacTeHnin», «OTaanéHHas rmbpmansauns», «PaboTbl akageMnka M. @. iBaHOBa»,
«Monunnonansa», «OOBLEKTbI OGUOTEXHOMOTUM», «KNETOUHble KY/NbTypbl W
KNOHMpOBaHue», « KOHCTpPynpoBaHne 1 nepeHoc reHoB, XPOMOCOM».

O6opyaoBaHue: MyNISHXXKU MNOAOB U KOPHENNOAOB AUKUX (POPM 1 KYNbTYPHbIX
COPTOB pacTeHui, repbapnin «CenbCKOXO3ANCTBEHHbIE PACTEHUA».



JlabopaTopHble 1 NpaKTU4YecKne padboThbi:

9KcKypcus «OCHOBHble MeTOAbl W AOCTMXKEHUS CeneKUUU pacTeHuid u
XXUBOTHbIX (Ha CEeNeKUMOHHYI0 cTaHUM1o, NNeMeHHYI0 thepmy,
COpTOMCNbITATeNbHbLIA  y4yacTOK, B TEeNJWYHOE XO35CTBO, NnabopaToputo
arpoyHMBEPCMTETA UM HAYYHOTO LIEHTPA)».

11 KTACC

Tema 1. IBONOUMOHHAA 6LUOIOTUA.

MpeAnocbINIKA BO3HUKHOBEHWS 3BOJIIOLMOHHON Teopun. 3IBOJOLMOHHAA
Teopus 1 eé MecTto B 6uonorun. BavsaHue 3BONOLMOHHON TEOPUU Ha pasBuUTHE
ovonornmn n Jpyrux Hayk.

CeupetenbctBa 3Bofounun. [laneoHTONOrMYecKue: MocnefoBaTe/lbHOCTb
NMOABNEHUA BUAOB B MaNeOHTONONMYECKOW JIETOMUCK, MNepexofHble (opMbl.
Buoreorpagunyeckme: cXo4CcTBO U pasnnyme ayH u Gpaop matepnkos 1 OCTPOBOB.

Ambpuonornyeckme: CXoACTBa M pasnnums 3MOPMOHOB pasHbIX BUAOB
MO3BOHOYHbIX. CpaBHUTENbHO-aHATOMWUYECKME: TOMO/IOTUYHbIE, aHaNOrnYHble,
PyAVMEHTapHble OpraHbl, aTtaBu3Mbl. MONEKYNAPHO-OMOXMMMYECKNE: CXOACTBO
MeXaHW3MOB Hac/ieJICTBEHHOCTM U OCHOBHbIX MeTabonnyecknx nyTenl y BCeX
OpraHu3moB.

JBonoumoHHaa Teopma Y. [dapsuHa. [1pegnocCbliiKM  BO3HUKHOBEHMUA
fapsuMHu3Ma.  Bvywme cunbl 3sonwouMy Buaos no [apsuHy (M36bITOYHOE
pPa3MHOXeHMe Mpu OrpaHNYeHHOCTU PecypcoB, HeonpedenéHHas M3MEeHYMBOCTb,
6opbba 3a CyLlecTBOBaHME, eCTECTBEHHbIN OT6OP).

CuHTeTnyeckasa Teopus agonoumn (CT3I) M eé OCHOBHbIE MOMOXKEHNS.

Mwukpoasontouyma. MNMonynaumna Kak eguHuLa Buaa n 3B0JOLMUMN.

ABmxyuwme cunbl (hakTopbl) 3BOAKOLUM BMAOB B npupoge. MyTaunOHHbIN
npouecc M KoM6GMHATMBHAA WM3MEHYMBOCTb. [MOMYNAUNOHHbLIE BOJSIHbI U Apend
reHoB. 3onauma n murpaums.

EcTecTBeHHbIA 0OT6OpP - HanpaBnawWMA - (akTop 3sonouun. Popmbl
ecTecTBeHHOro otbopa.

Mpncnoco6neHHOCTL OpPraHM3MOB Kak pesynbTar 3sonouuu. [pumepsl
NMpUcnoco6sieHNIn y opraHnM3moB. ApoMopdo3bl 1 nano-agantauun.

Bug wn  BumpoobpaszosaHue. Kputepum  Bupga.  OCHOBHble  (hOopMbl
BMA006pa3oBaHna: reorpauyeckoe, aKosorn4eckoe.

Makpoasontouma. @dopmbl  3IBONKOUMK:  PUIETUYeCKasd, [AMBEPreHTHas,
KOHBepreHTHad, napannenbHad. HeobpaTMMOCTb 3BOMOLMMN.

MpoucxoxzaeHne OT HecneuuannM3MpoBaHHbIX MpefkoB. [porpeccupytoas
cneyuanusaumsa. AganTuBHasa pagmauums.

JemoHcTpaynn:



MoptpeTbl: K. NluHHel, XK. Bb. Nlamapk, Y. AapsuH, B. O. Koanesckuii, K.
M. Bbap, 3. INekkenb, ®. Mwonnep, A. H. CesepL0B.

Tabnuupbl U cxembl: «Pa3BuUTME OpPraHNYecKoro Mupa Ha 3emsne», «3apogbliLin
MO3BOHOYHBLIX  JKUBOTHbIX»,  «APXEONTEPUKC», «®opmbl  60pbObLI 34
CyLlecTBOBaHMe», «EcTecTBeHHbI 0T60p», «MHOroobpasne COpPTOB pacTEHWUIA»,
«MHoroo6pasune nopog YXUBOTHbIX», «[lonynayun», «MyTaunoHHas
N3MEHUYMBOCTb», «ApoMopdosbl», «Manoagantaymmn», «ObuWaa [fereHepauma»,
«[ABmXyuwimne cunel 3Bonwounn», «Kapta-cxema MapuwpyTa nyTewecTtsmna Y.
[apBuHa», «bopbba 3a cyllecTBoBaHME», «[1pMCNOCOBNEHHOCTb OPraHW3mMOB,
«leorpaduyeckoe BMA006pa3oBaHMeE», «DKOMNOITMUYECKOE BUA00OPa30BaHMEY.

O6opyaoBaHue: KOMNEKUMA HaCeKOMbIX C pas/IMYHbIMKM TUNAMWU OKpPacKMu,
Habop NNoA0B W cemsiH, Konnekums «lpumepbl 3aWMTHbIX MPUCNOCOBNEHUIA Yy
XXVBOTHbIX», Mofenb «OCHOBHble HanpaB/ieHUS 3BOMOUUM», O0OBLEMHAA MOAENb
«CTpoeHne rooBHOro Mo3ra no3BOHOYHbIX».

Buoreorpaguyeckas Kapta Mupa, Konnekumsa «®Popmbl  COXPaHHOCTU
MCKOMAEMbIX XXWBOTHbIX W pacTeHWn», Mopaenb annaukaums «lepekpécT
XPOMOCOM», BRaKHble npenapaTbl «Pa3BuTne Hacekomoro», «Pa3BuTue
NATYWKW», MUKponpenapaT «[po3oguna» (Hopma, MyTauunm hOpMbl KPbIbEB ”
OKpacku Tena).

NabopaTopHble U NpaKTU4Yeckue paboThbl:

NabopaTopHass pa6oTa Ne 1 «CpaBHeHWe BMAOB NO MOPJPONOTrMYEeCKOMY
KpUTEPUIO».

NabopaTtopHaa pa6ota Ne 2. «OnucaHMe NPMCNOCO6MEHHOCTM OpraHM3ma u
€€ OTHOCMTE/IbHOIO XapaKTepa».

Tema 2. BO3HWKHOBEHME U pa3sBUTUE XXU3HWN Ha 3eMne.

[loHayu4Hble npeacTaBfeHNA O 3apOXAEHUW >XU3HW. HayuHble runoTtessbl
BO3HMKHOBEHUA W3HM Ha 3emne: abuoreHes KW naHcrnepMuns. Xumuyeckas
agonouma. AOUOreHHbIN CUMHTE3 OpPraHMYecKuUx BeLeCTB W3 HeOopraHUYeckKux.
JKcnepuMeHTasIbHOe MOATBEPXAEHME XUMUYECKOWN 3BOMOLUKN. HavasibHble aTanbl
buonornyeckon asonwounn. Mvnotesa PHK-mupa. ®opmupoBaHve MemMOpaHHbIX
CTPYKTYP W BO3HWKHOBEHME TMPOTOKNETKWU. [lepBble KMETKM W KX 3BOJIOLUS.
dopmMmnpoBaHMe OCHOBHbIX FPYMM XWBbIX OPraHU3MOB.

Pa3BuTue XXU3HU Ha 3emsne no apam u nepuogam. Kartapxeir. Apxeickas K
npoTepo3onckas 3pbl. [laneo3oickas 3pa W €€ nepuoabl: KemMOPUIACKUNA,
OP/[I0BUKCKWNIA, CUNYPUACKWNIA, IEBOHCKUIA, KAMEHHOYTO/NbHbIN, MEPMCKUA.

Me3030icKas apa 1 eé nepnobl: TPUACOBbIN, KOPCKNIA, MENOBOIA.

KaliHo30iCcKass 93pa W €& nepuofbl: MNaneoreHoBblil, HEOreHOBbIMN,
aHTPOMNOreHOBbIMN.



XapakTepucTuka Knmmara U reonormyeckux npoueccos. OCHOBHble 3Tarbl
3BOMOUMM PacTUTENIbHOTO W >KMBOTHOrO Mupa. ApoMopdo3bl Yy pacTeHUin U
XXUBOTHbIX. MoABNeHMe, pacLBeT U BbIMMUPaHWe TPy XXUBbIX OPraHn3MosB.

Cuctema OpraHMYeckoro mwupa Kak oTpaxeHue asonounn. OCHOBHbIE
cucTemMaTUyeCKue rpynnbl OpraHn3Mos.

JBOIOLMA YenoBeka. AHTPONONOrNA Kak Hayka. Pa3BuTue npefcraBneHuii o
MPOUCXOXAEHUN 4enoBeka. MeTofbl M3yyeHMsA aHTponoreHesa. CxofcTtBa U
pasnnMumna YyesoBeKa M XMUBOTHbIX. CUCTEMaTUYECKOe MOIOXKEHNE YeoBeKa.

ABxyume CUnbl (dbakTophI) aHTpornoreHesa. HacnepcteeHHas
M3MEHUYMBOCTb W  €CTeCTBEHHbIn 0T60p. OO6LeCTBEHHbIA 006pa3  >XU3HMU,
N3roTOBNEHWE OPYAUIA TPYAA, MblLUNEHWE, pPeyb.

OCHOBHble CTagMu 1 BETBU 3BOJIOLMY YeNOBEKA: aBCTpPanonuTekn, Yenosek
yMenblil, YenoBek npaMoOXoAawnin, Yenosek HeaHAepTanbCKui, Yenosek
pasyMHbIn. HaxoAKy WCKOMaeMblX OCTaTKOB, BPeEMSA CYLLECTBOBaHMA, 061acTb
pacnpocTpaHeHus, 06bEM rofIOBHOr0 M0o3ra, 06pas XusHu, opyaus.

Uenoseyeckne pacbl.  OCHOBHble  6OfbWIME  pacbl:  eBponeougHas
(eBpasmiickas), Herpo-aBcTpanongHas  (3KBatopuanbHas),  MOHIO/0UAHas
(asmatcko-amepuKaHcKas). YepTbl MPUCNoco6/IeHHOCTH npefcTaBuTesNei
4ye/loBeYEeCKUX pac K YC/MOBUSIM CYLLeCTBOBaHUSA. EAMHCTBO 4enioBEYECKMX pac.
Kpntnka pacmsma.

JemoHcTpaynn:
MopTtpeTbl: ®. Pegun, J1. Mactep, A. . OnapuH, C. Munnep, . KOpu, 4.
LapBuH.

Tabnuubl 1 cxembl: «Bo3HMKHOBeHME COMHEUYHON CUCTEMbI», «Pa3BuTue
OpraHM4yeckoro Mupa», «PacTuTeNnbHas  KNneTka», «KMBOTHas  KNeTKa»,
«MpoKapuoTuyeckas KneTka», «COBpPeMeHHass CUCTEMA OPraHW4yecKoro Mupa,
«CpaBHEHMe aHAaTOMWUYECKMX YepT CTPOEHUS 4yenoBeka U YeN0BEKOOOBPa3HbIX
06e3bsiH»,  «OCHOBHble  MecTa  MafieOHTONONMYECKUX  HAXOA0K  MpeaKoB
COBPEMEHHOIO 4enioBeka», «[peBHelilune nan», «[peBHue nwogu», «Mepsble
COBPEMEHHbIE MOAN», «YenoBeYecKme pachl».

O6opyaoBaHue: Mynsxxu  «llpoucxoxaeHue  yenoseka»  (6HOCTI
aBCcTpanonuTeka, NUTeKaHTPOMa, HeaHAepTanblLa, KPOMaHbOHLA), CMENKW WK
N300PAXKEHUS KAMEHHbIX OpyAWuii NepBOGLITHOrO 4YenoBeka (KaMHM-4omMnepsl,
pybuna, ckKpebna), reoxpoHofornyeckas Tabnuua, Konnekums  «Popmbl
COXPAHHOCTN UCKOMAEMbIX XXMBOTHbIX U PACTEHMNIN».

J1abopaTopHble U NpaKTUYecKne padboThl:

MpakTuyeckas pa6ota Ne 1. «M3yyeHMe MCKOMAeMbIX OCTATKOB PacTeHWii W
XXUBOTHbIX B KONNEKLUAX.



JKCKypcusa «3IBONOLUNA OpraHuyeckoro mMmpa Ha 3emne» (B eCTEeCTBEHHO-
Hay4YHbIA UK KpaeBeLUYeCKNiA My3ei).

Tema 3. OpraHusmbl 1 OKpyXKatoLlasa cpesa.

JKoNorna Kak Hayka. 3agaym v pasgenbl 3Konornn. Metogbl 3KOMOrMYecKnx
nccnefoBaHU. DKONOTMYECKOe MUPOBO33PEHNE COBPEMEHHOIO Ye/loBeKa.

Cpegbl 06uUTaHUA OpraHM3MoB: BOfHas, Ha3eMHO-BO34YLUHasA, MOYBEHHas,
BHYTpPMOpraHn3MeHHas.

Jkonornyeckne aktopbl. Knaccudukauua 3KOMOTMYECKUX (HDaKTOPOB:
abnoTtnyeckne, OMOTMYECKME W AHTPOMOreHHble. [eiCTBME 3KOJIOMMYECKUX
(haKTOpPOB Ha OpraHMU3Mbl.

AbBnoTnyeckmne (hakTopbl: CBET, TeMnepaTypa, BNaXKHOCTb. PoTONEpnoan3m.
MpucnocobneHna  OpraHM3mMoB K [AeACTBMIO  abMOTMYeCKMX  (haKTOpOB.
Buonornyeckne puTMmol.

Buotnyeckue (haKTopbl. Bugabl BUOTUYECKMX B3aMMOAENCTBUNA:
KOHKYpPeHUNS, XULWHNYECTBO, CUMONO3 1 ero ¢hopmbl. Mapas3nTtuim, Koonepayus,
MyTyanin3M, KOMMeHcanu3M (KBapTUPaHCTBO, Hax/iebHU4YeCcTBO). AMEHCaNN3M,
HelnTpannM3m. 3HayeHMe OMOTMYECKUX B3aMMOLENCTBUWA [ANs  CYLLeCTBOBaHMSA
OpraHu3MoB B MPUPOLHbIX CO06LLeCTBaX.

JKONOrnyeckme xapaktepuctuku nonynauymm. OCHOBHble MoOKasaTenu
nonynaunumn:  YUCNEHHOCTb, MNOTHOCTb, POXAAEMOCTb, CMepPTHOCTb, MNPMUPOCT,
murpauma. AnHammka YACNeHHOCTM NoNynaunm n eé perynayms.

JeMoHcTpayuu:

MopTtpetbl: A. Tymbonbar, K. ®. Pynbe, 3. 'ekkenb.

Tabnuubl 1 cxembl: KapTa «[pupofHble 30HbI 3emnn», «Cpefabl 06UTaHUS
opraHusamoB», «doTonepunoansm», «lflonynaumm», «3aKOHOMEPHOCTU pocTa
YNCNEHHOCTU NONYNALNUN NHPY30PUN-TYENbKN», «ITnLLeBble Lenns.

JlabopaTopHble N NpaKTUyeckue paboThbl:

NabopatopHasa pabota Ne 3. «Mopdonornyeckme 0CO6eHHOCTN pacTEHNI K3
pasHbIX MeCT 0OUTaHUA».

NabopaTtopHasa pabota Ne 4. «BnusHue cBeTa Ha poCT U pa3BUTUE YEPEHKOB
Ko/fieyca».

MpakTnyeckas paboTta Ne 2. «IMoACYET NNOTHOCTM NONYNALUIA pasHbIX BULOB
pacTeHun».

Tema 4. CoobLlecTBa M 3KO/IOTMYeCKNe CUCTEMBbI.

Coo6LecTB0 OpraHM3mMoB - 6uoueHo3. CTpyKTypbl 6uOLEeHO3a: BUAOBasd,
MPOCTPaHCTBEHHaA, Tpodumyeckad (nuwesad). Bwuabl-goMuHaHTbl. CBA3M B
bunoueHo3e.

JKonormyeckme cuctembl (skocuctembl). TMoHATME 06 3KOCMCTEME M
ovoreoueHose. PYHKUUOHANbHbIE KOMMOHEHTbI  3KOCUCTEMbI: MPOAYLEHTHI,



KOHCYMEHTbI, pefyLeHTbl. KpyroBopoT BellecTB M MOTOK 3HEPrMU B 3KOCUCTEME.
Tpoguyeckne (nuwieBble) YPOBHM IKOCUCTeMbl. [luweBble Uenu W CETW.
OCHOBHble MOKa3aTen 3KOCUCTEMbl: OGuomacca, NPoOAYyKUMA. IDKOMNOrmyeckue
nupaMnibl:  NPOAYKUWKM, 4YUC/IeHHOCTM, 6uomaccbl. CBOICTBA 3KOCUCTEM:
YyCTOMNYMBOCTb, cCaMoperynauns, passutue. Cykueccus.

MpupofHble 3KOCUCTEMbI. DKOCUCTEMbI 03Ep U peK. JKOoCcMCcTeMa XBOMHOIO
NN LUMPOKONNCTBEHHOTO fieca.

AHTPOMOTreHHble  3KOCUCTEMbl.  ATpoO3KoCUCTEMbl.  YPOBO3IKOCUCTEMBI.
Buonornyeckoe n Xo3aMCTBEHHOE 3HAUYEHME arpO3KOCMCTEM U YPOOIKOCUCTEM.

BuopasHoobpasne Kak (pakTop YCTOMYMBOCTM 3KocucteM. CoxpaHeHue
6uonornyeckoro pasHoobpasms Ha 3emse.

YueHne B. WN. BepHaackoro o 6uocgepe. paHuubl, COCTaB M CTPYKTypa
ouocepbl. XX1MBOe BelecTBO M ero (yHKumnM. OcobeHHOCTU OGuochepbl Kak
rno6anbHOM 3KOCUCTeMbl. [MHaMU4yecKoe paBHOBecMe W obpaTHas CBSA3b B
ouocepe.

KpyroBopoTbl BeLecTB U 6MOreoXMMUYECKNE UNK/bI 3/1eMeHTOB (yrnepoga,
a3oTa). 30HanbHOCTb 6mocgepbl. OCHOBHbIE GUOMbI CYLLW.

YenoseyecTBO B 6moctepe 3eMnn. AHTPONOreHHble N3MeHeHMA B Grocdepe.
Tnob6anbHble 3KO0rnyeckmne nNpobaemsl.

CocyuiectsoBaHue npupoasbl " 4ye/l0BEYeCTBa. CoxpaHeHue
6nopasHo0bpasns Kak 0CHOBa YCTOMYMBOCTU Guocgepbl. OCHOBa paUnoHanbHOro
yrnpasneHus npupoaHbIMKM pecypcamum UM WX WUCNOMb30BaHWe. [OCTUXEeHUS
o6nonormm n oxpaHa NPUPoAbI.

JeMoHcTpayuu:

MopTtpetbl: A. K. TeHcnu, B. H. Cykaués, B. /. BepHaackui.

Tabnmubl 1 cxembl: «llulieBble Lenn», «BUOLIEHO3: COCTaB U CTPYKTypa»,
«MpupoaHble coobuwecTBa», «Llenn nuTaHUs», «3IKONOrMYecKas numpamuaar,
«bnocgepa n yenosek», «IKOCUCTEMA LLUMPOKOIUCTBEHHOMO Neca», «3KOoCuUcTeMa
XBOMHOro  neca», «bunoueHo3s  BofOEMa», «ArpoueHos3»,  «[lpumepHble
aHTPOMOreHHble  BO3AENCTBMA  Ha npupody», «BaxHelhwne UCTOUHMKM
3arpsi3HEHNs BO3fyXa U TPYHTOBbIX BOA», «[1ouyBa - BaXKHelLlas COCTaBAHOLLas
ounocepbl», «PakTopbl Aerpagauun nous», «lMapHUKOBbLIA aPdeKT», «PaKTopsbl
pafnoaKTUBHOIO 3arps3HeHuss 6uochepbl», «O6Was CTpykTypa 6uoctepbl»,
«PacnpocTpaHeHne Xu3HM B Ouochepe», «O30HOBLIA 3KpaH 6Guochepbl»,
«KpyrosopoT yrnepoga B 6uocepe», «KpyroBopoTt a3oTa B Npupoae».

O6opyaoBaHue: Moaenb-annankKauns «TUnU4YHble 6GUMOLIEHO3bI», repbapuil
«PacTuTenbHble co06LECTBa», KONNEKUMU «BroueHo3», «BpeanTtenn BaKHenwmx
CENbCKOXO3AWCTBEHHbIX  KYyNbTyp», Trepbéapun © KONNEKUUM pacTeHUn K
XWBOTHbIX, NPUHaANexaline K pasHbIM 3KOMOTMYecKMM rpynnam OA4HOro BuUAQ,



KpacHasi KHura Poccuiickoli ®egepauun, n300paxeHWs OXpaHSeMbIX BW0B
pacTeHWii 1 XXUBOTHBIX.



MTAHNWPYEMBIE PE3YJ/IbTATbl OCBOEHWA TMPOIMPAMMBI 110
BNONOT NU HA  BA3OBOM YPOBHE CPEOHETO OBLWLEIO
OBPA3OBAHWUA

CornacHo @©IOC COO, ycrtaHaBnMBawTCA TpeboBaHUA K pe3ynbTaTam
OCBOEHMS  obydawlwmMmmuca nporpamm  cpefiHero  obuiero  o6pas3oBaHus:
NMYHOCTHBLIM, MeTanpeaMETHbIM U NPeAMETHbLIM.

NMNMYHOCTHbIE PE3YJIbTATbI

B CTpyKType NMYHOCTHbIX pPesynbTatoB OCBOEHUA npeamerta «buonoruns»
BbIeNleHbl C/efylole COCTaBNAKOLWME: 0CO3HaHWe 06y4yatoLMMMUCA POCCUNCKOMN
rpaXjaHcKom MAEHTUYHOCTU - TOTOBHOCTM K CamopasBUTUIO, CaMOCTOATE/IbHOCTH
W camMOONnpefefieHnto, Haiauume  MOTMBaUMM K 00yyeHUO  Buosorum,
LlefieHanpaBneHHOe pas3BUTME BHYTPEHHUX YOeXAeHUn NUYHOCTU Ha OCHOBE
KNOYEBbIX LEHHOCTEN W UCTOPUYECKUX Tpaguumii pasBuTUs OGUOIOTMYECKOro
3HaHWUA, FOTOBHOCTb U CMNOCOBHOCTbL 06Yy4YaroLWMXCA PYKOBOACTBOBATLCS B CBOEM
LeATeNbHOCTM LUEHHOCTHO-CMbIC/IOBbIMU  YCTAHOBKAMW, MPUCYLLMMK CUCTEME
ouonornyeckoro 06pas3oBaHUs, HaIU4yMe  IKOJIOTMYECKOro  MpaBOCO3HaHWUS,
CNOCOBHOCTN CTaBUTb LeNN U CTPOUTb XU3HEHHbIE M/aHbl.

JINYHOCTHbIE pe3ynbTaTbl OCBOEHUA npegmeTa «buonorma» focTuraloTca B
eAVNHCTBE Y4yeOHON W BOCMUTATENbHOW [eATEeNbHOCTU B COOTBETCTBUM C
TPagMLMOHHBIMU POCCUNCKMMWN COLMOKY/IbTYPHLIMWU, NCTOPUYECKUMU U AYXOBHO-
HPaBCTBEHHLIMW LLEHHOCTSIMW, MPUHATBIMW B 06LLECTBE MpaBuiaMm U HoOpmamu
MoBefleHNss U CNOCOOGCTBYIOT MpoLueccam Camono3HaHUsA, CaMOBOCMUTAHUA W
caMopasBuTUA, PasBUTUS BHYTPEHHEW NO3NuMM  NIMYHOCTWU, NaTpuoTU3Ma,
YBXKEHMNA K 3aKOHY W NpPaBoOMopsKy, YeNoBeKy Tpyja U cTaplliemMy MOKONEHUIO,
B3aMMHOI0 YBa)XKEHWS,, OEepPeXXHOro OTHOLWEHUA K KY/IbTYPHOMY Hacneguto u
TpaguLuMamMm MHOroHaunoHanbHOro Hapoga Poccuiickon Pefepaunun, npupoge u
OKpyXaroLLei cpeje.

JIN4HOCTHbIe pe3ynbTaTbl OCBOEHMA Yy4dyebHOro npegmera «buonormsa»
[AO/KHbI OTpaXkaTb FOTOBHOCTb M CMOCOOHOCTL 06YyYaloLWmMxCcs PyKOBOACTBOBATbLCS
ChOPMUPOBAHHON BHYTPEHHEN NO3ULMeA NUYHOCTU, CUCTEMON LEHHOCTHBIX
OpUEeHTauui,  NO3UTUBHBLIX  BHYTPEHHUX  YO6EeXAeHWA,  COOTBETCTBYHOLLUX
TPagULMOHHBIM LEHHOCTAM POCCUICKOro 06LiecTBa, pacliMpeHne >KU3HEHHOTO
onbiTa U OnblTa AeATEe/IbHOCTM B MpoLecce peann3aunm OCHOBHbLIX HamnpasBieHWUiA
BOCNMUTaTENIbHON LeATENbHOCTU, B TOM YMC/IE B YacTu:

1) rpaXgaHCcKoOro BOCNMTaHUA:

ChOPMMPOBAHHOCTb FPaXAaHCKOWN no3numy oby4aroLerocs Kak akTUBHOIO 1

OTBETCTBEHHOIO Y/IeHa POCCUINCKOro 06LLEeCTBa;



OCO3HaHME CBOMX KOHCTUTYLMOHHbLIX MpaB W 00653aHHOCTEN, YBaXXeHue
3aKOHa 1 NpaBoONOPAAKa;

FOTOBHOCTb K COBMECTHOMW TBOPYECKOW [AeATeNbHOCTU MpU  CO3[4aHUK
y4YeOHbIX MPOEKTOB, PELIEHNN YUYebHbIX KU MO3HaBaTe/bHbIX 3aay, BbIMOMHEHUN
OMONOrNYEeCKNX 3KCNEPUMEHTOB;

CNOCOGHOCTL ONpeAensTb COOCTBEHHYH MO3ULUKD MO OTHOLUEHUK K
SBNEHWNSIM COBPEMEHHOM XU3HN N OOBSACHATL €€;

YMEHME YUUTbIBaTb B CBOUX AEWCTBUSX HEOOXOAUMOCTb KOHCTPYKTUBHOIO
B3aMMO/ENCTBMA NIOAEN C PasHbIMU YOEXAEHUAMN, KYNbTYPHbIMU LLEHHOCTAMU 1
coumanbHbIM NONOXEHUEM;

FOTOBHOCTb K COTPYAHWYECTBY B TMpPOLIECCE COBMECTHOIO BbIMO/HEHUSA
yuyebHbIX, MO3HABaTE/IbHbIX W WUCCMEA0BATENIbCKUX 3afad, YBaXXUTENbHOIO
OTHOLLUEHUS K MHEHMWK OMMOHEHTOB MpPW O0OCYXAEHUM CMOPHbIX BOMPOCOB
O1ONOrNYECKOro CoAepPXKaHUs;

FOTOBHOCTb K F'YMaHUTapHOW U BOJIOHTEPCKOMN AeSATENbHOCTMU;

2) NaTpPUOTUYECKOro BOCMUTAHUS:

CchOpMMPOBAHHOCTb POCCUINCKOIA rpaXkaaHcKoi NAEHTUYHOCTMN,
naTpMoTM3Ma, YBaXeHMs K CBOEMY Hapoay, 4YyBCTBa OTBETCTBEHHOCTW Mepef
PoanMHOW, ropAocTu 3a CBOW KpaW, CBOW PoauHy, CBOW £A3blK W KYNbTYpy,
MpoLI0e N HacTosALLee MHOroHalUnoHanbHOro Hapoga Poccuu;

LLEHHOCTHOE OTHOLUEHME K NPUPOAHOMY HACNeaunto 1 NaMAaTHUKaM NPUpoabl,
AOCTMXKEHUSIM Poccuun B HayKe, UCKYCCTBe, CMOPTe, TEXHONOTUAX, TPYAE;

CNoco6HOCTb OUEHMBATb BKMaA POCCUMNCKMX YUEHBbIX B CTAHOB/IEHME U
pa3BuTMe 6MONOrMKU, MNOHMMAHMUA 3HAYeHWss OGMONOrMM B MNO3HAHUM 3aKOHOB
NPUPOAbI, B XXN3HW YeN0BEKa U COBPEMEHHOIO 06LLECTBA,;

naenHas y6eXAEHHOCTb, FOTOBHOCTb K CAYXeHWH U 3awmte OTeyecTBa,
OTBETCTBEHHOCTb 3a ero cyfboy;

3) IyXOBHO-HPaBCTBEHHOI0 BOCNUTAHUSA:

0CO3HaHMe AYXOBHbIX LLEHHOCTEN POCCUIACKOTro Hapoaa;

chOpMMPOBAHHOCTb HPABCTBEHHOIO CO3HAHMSA, 3TUYECKOr0 MOBeAeHUS;

CNoco6HOCTb OUEHMBATb CUTyaUUO W MPUHMMATb OCO3HAHHbIE PEeLUEHNUS,
OPUEHTUPYSACL Ha MOPanbHO-HPABCTBEHHbIE HOPMbI U LIEHHOCTMU;

0CO3HaHWe NMYHOro BKNaAa B MOCTPOEHME YCTONUMBOIO BYAYLLErO;

OTBETCTBEHHOE OTHOLUEHME K CBOMM POAMTENSAM, CO3[4aHMNI0 CEMbM Ha OCHOBE
OCO3HAHHOr0 TMPUHATUSA LEHHOCTEW CEMEMHOW >KU3HM B COOTBETCTBUM C
Tpaguumammn Hapoaos Poccuu;

4) 3CTETMYECKOro BOCNMUTaHUA:

3CTEeTMYECKOe OTHOLWIEHME K MUPY, BKAKOYAs 3CTETUKY ObiTa, Hay4yHOro u
TEXHWUYECKOro TBOpYECTBa, CnopTa, TpyAa, 06ULeCTBEHHbIX OTHOLLEHWN;



MOHMMaHME 3MOLMOHANbHOIO BO3AENCTBUA XXNBOIN NPUPOAbI U €€ LEHHOCTH;

FrOTOBHOCTb K CaMOBBbIP@XEHWID B pasHbiX BUAAaX WCKYCCTBa, CTpPeM/eHue
NPOsIBNATb KayecTBa TBOPYECKON NMNYHOCTH;

5) hm3nyeckoro BOCMUTaHUSA, POPMUPOBAHMA KYNbTypbl 340POBbS U
aMouMOHaNbLHOro 6,1aronony4vuns:

MOHMMaHWe W peannsaums 340pOBOro M 6e30nacHOro obpasa >XKU3HWU
(3gopoBoe  nNuTaHue,  COOMKOAEHME  TUTMEHWMYECKMX  MpaBun M HOPM,
cbanaHCUPOBaHHbIA PEXWUM 3aHATUIA W OTAbIXa, perynspHas Quanyeckas
aKTMBHOCTb), 06EpeXXHOro, OTBETCTBEHHONO W KOMMETEHTHOrO OTHOLWEHUS K
COGCTBEHHOMY (DU3NYECKOMY U NMCUXUYECKOMY 3[40POBbLIO;

MOHMMaHWEe LEHHOCTU npaBWI  WHAMBUAYANbHOTO W KONJEKTUBHOIO
6e30nacHOro NOBeAEeHUS B CUTYyaUMAX, YIPOXKaKOLWMNX 340POBbI0 1 XXU3HW NHOAEN;

OCO3HaHWe MOCNeACTBMI N HeNpUATUA BPeAHbIX MPuMBbIYEK (YynoTpebneHus
anKorons, HapKOTUKOB, KYpPeHWUS);

6) TPYZOBOIro BOCNUTAHUA:

FrOTOBHOCTb K TpyAy, OCO3HaHMe LLeHHOCTW MacTepcTBa, Tpyaontobue;

FOTOBHOCTb K aKTUBHOWN [AeATE/IbHOCTM TEXHO/IOFMYEeCKOlW W couunanbHOw
HanpaBfeHHOCTU, CNOCOBHOCTb MHULUMPOBATL, MAHWPOBATb W CaMOCTOATENIbHO
BbIMONHATL TaKyl [AeATeNbHOCTb;

MHTEpPEeC K pa3nnyHbIM chepaM MPogecCUOHaNbHOW AeATeNIbHOCTU, YMeHUe
coBepllaTb OCO3HaHHbLIA BbIGOpP Oyaywein npodeccum W peann3oBbIBaTb
COBCTBEHHbIE XXN3HEHHbIE M/aHbI;

rOTOBHOCTb U CMNOCOOGHOCTbL K 006pasoBaHWIO M CcaMo0b6pa3oBaHUIO Ha
MPOTSXKEHNW BCEI XKU3HU;

7) 3KONOTNYeCKOro BoCNUTaHUA:

9KONOTMYEeCKN LenecoobpasHoe OTHOLIEHWE K NPUPOAE KakK WUCTOYHMKY
YKM3HW Ha 3emsie, OCHOBE €€ CYLLEeCTBOBaHUS;

MOBbILUEHWE YPOBHSA 3KONMIOrMYECKON KynbTypbl: nNpuobpeTeHMe onbiTa
NNaHUpOBaHWS MNOCTYMKOB U OLEHKM WX BO3MOXHbIX MOCNeACTBUWA  ANS
OKpY)KatoLlen cpefbl;

0CO3HaHue rnobanbHOro xapakTepa 3KO/IOFMYecKMx npobsem u nyTen ux
peLeHmns:;

CNOCO6GHOCTL MCNOMb30BaTh MpuobpeTaemble MNpU  M3yYeHUU BMonoruu
3HaHUS W YMeHUs nNpu peleHnn npobneM, CBsi3aHHbIX C paunOHaNIbHbLIM
npupogononb3oBaHMem  (cobnwofeHne  npaBui  MNOBeAEHMA B MPUPOSE,
HanpaB/ieHHbIX Ha COXpaHeHWe paBHOBECUS B 3KOCUCTEMaX, OXpaHy BWAOB,
aKocucrtem, buochepsl);



aKTUBHOE  HenpuaTWe  AeiCTBMIA, NPUHOCAWMX  Bped  OKPYXKatoLlein
NPUPOAHOIA Ccpede, YMeHMe MPOrHO3MPOBaTh HEGNAronpuATHbIE 3KOMOTrMYecKue
nocneacTBuUs NpeanpUHUMaeMbiX AeACTBUIA U NPeAoTBpaLlaTh UX;

HanMune pPasBUTOrO 3KOOTMYECKOr0 MbILLIIEHUS, IKOMOTNYECKOI Ky/bTypbl,
onbITa NesTeNbHOCTU 3KONOrNYecKol HanpaBNeHHOCTH, yMeHUS
PYKOBO/CTBOBATbCA VMW B MO3HABaTE/IbHON, KOMMYHWKATMBHOW W COLMaNbHO
NpPakTUKe, TOTOBHOCTM K Y4acTUIO B MPaKTUUYECKOW AesaTeNbHOCTM 3KONOTMYeCKol
HanpaB/eHHOCTY;

8) LLleHHOCTW Hay4YHOro Mo3HaHUSA:

COPMUPOBAHHOCTb MMPOBO33PEHUS,, COOTBETCTBYIOLLEFO COBPEMEHHOMY
YPOBHIO Pa3BUTUS HayKW U 0OLLECTBEHHOM NPaKTWKWM, OCHOBAHHOIO Ha Auanore
Ky/NbTyp, CNOCOGCTBYIOLLEr0 OCO3HAHMIO CBOEr0 MecTa B MOMNKYNbTYPHOM MUPE;

COBEPLUEHCTBOBAHME $A3bIKOBOW W uMTaTeNbCKOW KyNnbTypbl Kak cpeacTsa
B3aUMOAECTBMA MeXAY NIOAbMU 1 NO3HAHWS MUPA;

MOHUMaHWe cneundukn 6UONOrMM KakK HayKu, O0CO3HaHMS eé ponu B
(hOPMMPOBAHUN PALMOHANILHOTO HAay4YHOr0 MbILINEHNS, CO34aHWM LEN0CTHOMO
npefacTaBNeHNs 06 OKpYXXalolleM MUpe Kak O eJMHCTBE MpPUPOAbI, YenoBeKa U
06llecTBa, B MO3HAHUW MNPUPOAHBLIX 3aKOHOMEPHOCTE U pelleHun npobnem
COXPaHeHUs NPMPOAHOro paBHOBECHUS,

y6eXXAEHHOCTb B 3HAYMMOCTU GUONOrMM [ANS1 COBPEMEHHOW LMBUNU3ALNK:
o6ecrneyeHnss HOBOTO YPOBHS PasBMTUS MeAULMHbI, CO3[aHWe MNepCrneKTUBHbIX
6MOTEXHONOIWIA,  CMOCOGHLIX  pewaTb  PEcYpCcHble  MNpo6ieMbl  PasBUTUS
yes0BeYecTBa, MoMcKa NyTei BbIXo4a W3 rNo6anbHbIX 3KONOTMYECKUX NPOBIeM K
obecneyeHns  nepexoga K  YCTOWUYMBOMY  pasBUTUIO,  paLMOHaNbHOMY
MCNONb30BaHMIO MPUPOAHBLIX PecypcoB U (OPMUPOBAHUIO HOBbLIX CTaHAAPTOB
XU3HMU,

3aMHTEPECOBAHHOCTb B  MOMYYEHUW OUOMOTMYECKMX 3HAHUIA B LENsx
MOBbILIEHNS  06LLEA KynbTypbl, €CTECTBEHHO-HAy4YHOW FpPamMOTHOCTU, Kak
COCTaBHOW 4acTu (PYHKLMOHAMbLHOW FpaMOTHOCTU obyuatolimxcs, hopMupyemoit
Npv N3yYyeHun Gruonoruu;

MOHUMaHNEe CYLHOCTU MEeTOJO0B MO3HAHWUSA, WCMO/Mb3YEMbIX B €CTECTBEHHbIX
HayKax, CMOCOGHOCTU MCMO/Mb30BaTh MOMlyYaeMble 3HaHWUS [1s  aHanusa U
00bACHEHUS SIBEHUIA OKPYXKAlOLLEro MUpa UM MPOUCXOASLINX B HEM M3MEHEHWA,
yMeHWe fAenatb O060CHOBAHHbIE 3aK/OUYEHUS HA OCHOBE Hay4YHbIX (AaKTOB U
MMEKLWNXCA aHHbIX C LeNbio NONYYEHUS AOCTOBEPHbIX BbIBO/AOB;

CNOCO6GHOCTb CaMOCTOATENIbHO WMCMNO/b30BaTh 6GMONOTMYECKUe 3HAHUS Ans
PELLIEHNs NPO6NEM B peasibHbIX XU3HEHHbIX CUTYaLMAX;

0CO3HaHWEe LEHHOCTM Hay4HOW [AesTeNbHOCTU, FOTOBHOCTb OCYLLECTBAATb
MPOEKTHYI0 W UCCNEeA0BaTENbCKYO AeATeNbHOCTb MHAUBUAYANLHO U B TPYNNE;



FOTOBHOCTb M CMOCOGHOCTb K  HenpepbiBHOMY  06pa3oBaHWl0 U
camMo06pa3oBaHNO, K aKTUBHOMY MO/lyYeHUIO HOBbIX 3HaHWI Mo 6uonorum B
COOTBETCTBMM C XWU3HEHHbIMU NOTPEOGHOCTAMMU.

METATPEAMETHbBIE PE3YJIbTATbI

MeTanpeaMeTHble pe3y/nbTaTbl OCBOEHMS yuyeGHOro npeameta «buonorus»
BK/MIOYAIOT: 3HauMMble ANn8  (HOPMMPOBaHMS MUPOBO33PEHUS  0BYyYatoLnXCs
MeXAUCUUNANHapHbIe (MeXNpeaMeTHbIe) 06LLeHayUYHble MOHATUS, OTpaxawolue
LLeNOCTHOCTb HAY4YyHOW KapTWHbI MUpa W CcheuntnuKy MeTOA0B MNO3HAHWS,
NCNONb3YeMbIX B €CTECTBEHHbIX HaykaX (BELLEeCTBO, 3HEPrus, siIBNeHMe, npoLecc,
CUCTEMA, HayuHblil (haKT, NPUHLMM, TUMNOTe3a, 3aKOHOMEPHOCTb, 3aKOH, Teopus,
nccnefoBaHue,  HaGMOAEHWE,  U3MepeHWe,  IKCMEPUMEHT U ApYrux),
YHUBepCanbHble Yy4yebHble [AeiAcTBMS (MO3HaBaTeNbHblE, KOMMYHUKATUBHbIE,

PETYNATUBHBIE), o6ecneynBaroLine hopmMupoBaHue (YHKLMOHAbHO
rPaMOTHOCTM W COLMANbHOW  KOMMETEHUUM 06y4yarolmUxcsi, Crnoco6HOCTb
06yyato L MXcs MCNOMb30BaTh OCBOEHHbIE MEXANCLUUMINHAPHbIE,

MUPOBO33PEHYECKME 3HAHMA W YHUBEpCa/ibHble  y4yebHble [enCcTBUA B
Nno3HaBaTe/lbHOW N CoLMarbHON NpaKTUKe.

MeTanpegMeTHble pe3y/ibTaTbl OCBOEHUS MNporpaMmbl CpefHero o6uiero
o6pasoBaHNs fO/MKHbI OTpaXKaTh:

OBnageHue YHUBepcarbHbIMU yyeOHbIMN no3HaBaTes/IbHbIMU
AENCTBUAMMN:

1) 6a30Bble /IOrnvecKune L4encTBUS:

CaMOCTOATe/IbHO  (hOpMYNMpoBaTb U akTyanu3uposatb  npobnemy,
paccmartpuBaTb €€ BCeCTOPOHHE;

MCNONMb30BaTb MPU OCBOEHMU 3HAHWIA MNPUEMBI JIOTUYECKOr0 MbILIIEHMNSA
(aHanu3a, cMHTe3a, CpaBHeHMA, Knaccupukayumn, 0606LLeHNA), pacKpbiBaTb CMbIC/
OMONOrNYecKNX MOHATUI (BblAENATb MX XapaKTepHble MPU3HaKW, yCTaHaBIMBaTb
CBA3M C APYTUMU NMOHATUAMN);

onpefenaTb LeNnM AeATeNIbHOCTW, 3ajaBas napaMeTpbl U KPUTEpUM unx
[OCTUXKEHUSA, COOTHOCUTbL pe3ynbTaTbl AeATE/IbHOCTU C MOCTaBNEHHbIMU LENSMU;

MCNoNb30BaTb GUOMOrMYECKME MOHATUA A1 00bACHEHUS (PAKTOB M ABMEHUN
XXVBOW NpUpPOLbI;

CTPOUTb JNIOrMYEecKMe paccyaeHus (MHAYKTUBHblE, AeAYKTUBHbIE, MO
aHanoruu), BbISBNATbL 3aKOHOMEPHOCTU W MNPOTUBOPEUUs B paccMaTpmBaemblX
ABNEHMAX, (DOPMYNNPOBATb BbIBOAbI U 3aK/THOUYEHUS;

MPUMEHATb CXEeMHO-MOJeNbHble cpeacTBa NS npeacTaBneHuns
CYLLLEeCTBEHHbIX CBS3€M M OTHOWEHMIA B U3y4aeMblX OMOMOrMYECKUX 06bekTax, a



Tak)ke  MPOTMBOPEYMIA  pasHOro  pofa,  BbISB/IEHHbIX B Pa3/IMUHbIX
NHOPMALNOHHbLIX NCTOYHUKAX;

paszpabatbiBaTb MfaH pelweHus npobnembl ¢ y4ETOM aHanmM3a MMerLwmxcs
mMaTepuasibHbIX N HEMaTepuanbHbIX PECYpPCOoB;

BHOCUTb KOPPEKTUBLI B AEATENbHOCTb, OLlEHNBATb COOTBETCTBME Pe3yNbTaToB
Llen1IAiM, OLleHUBaTb PUCKMW MOCNEACTBUIA LeATENbHOCTMY;

KOOpAMHMPOBATb U BbIMONHATL  paboTy B YCNOBMAX  peasibHOrO,
BMPTYa/lbHOro U KOMOUHMPOBAHHOIO B3aMMOAENCTBUS;

pa3BMBaTb KpeaTMBHOE MbILUMEHME NPU PELLEHUN XXUZHEHHBIX NPOGIEM.

2) 6a30Bble NccnegoBaTelbCKUE AeNCTBUS:

BNafieTb HaBblKamMun y4ebHO-MCCeL0BaTENbCKOM N MPOEKTHON AesATeNbHOCTMH,
HaBblkaMu  paspeweHnss npobnem, CNOCOOGHOCTbKD U TOTOBHOCTbD K
CaMOCTOATENIbHOMY MOWCKY MeTO/0B peLleHns NPakKTUYecKnx 3agay, NPUMEHEHNIO
pPa3NMUHbIX METOL0B NO3HAHUS;

MCNONMb30BaTh pPas3finyHble BUAbl AEATENIbHOCTM MO MOJYYEeHUK0 HOBOIO
3HaHWS, €ero WHTepnpeTauuMu, npeobpasoBaHUO U MNPUMEHEHUIO B Y4YebHbIX
cuUTyaumsax, B TOM YMCne Npu co3gaHnn y4ebHbIX 1 coLnanbHbIX MPOEKTOB;

(hopMMpOBaTb Hay4HbIiA TUM MbILWAEHWS, BNaAeTb Hay4YHON TEPMUHONOTUEN,
KNOUYEBbIMW MOHATUAMMN U METOAAMMU;

CTaBUTb W (OpPMynMpoBaTb COOCTBEHHble 3afayM B 06pa3oBaTe/lbHOWN
NEATENbHOCTU U XXU3HEHHbIX CUTYyaLUsiX;

BbISIBNATb MNPUYMHHO-CNEACTBEHHbIE CBS3W W aKTyanu3uMpoBaTb 3ajady,
BbIABUraTb rUNOTe3y eé peleHus, HaxoAuTb aprymMeHTbl AN [JOKasaTe/NbCTBa
CBOMX YTBEPXX/AEHWI, 3afaBaTb NapamMmeTpbl U KPUTEPUUN PeLLEeHUS;

aHanu3npoBaTb MOMyYEHHble B XOfe pPeWeHns 3afayunm pesynbTaThl,
KPUTUYECKN OLEHUBATb MX AOCTOBEPHOCTb, MPOrHO3MPOBaTb M3MEHEHWE B HOBbIX
YCNOBUAX;

faBaTb OLIEHKY HOBbIM CMTYyaL MM, OLEeHUBaTb NPUOBPETEHHbIN ONbIT;

OCYLLECTBNATL LieNieHanpaB/ieHHbIi MOMCK MepeHoca cpeAcTB M Cnocobos
NeACTBUA B NPOJECCUOHANBbHYIO Cpeay;

YMEeTb MEPEHOCUTb 3HaHUA B MO3HaBATE/IbHYK W NPaKTUYecKyt 06/1acTu
XN3HeaesTeNbHOCTH;

YMEeTb MHTErpMpoBaTh 3HAHWS M3 pa3HbIX NPeAMETHbIX 06nacTei;

BblABMraTb HOBble WAeW, NpefanaraTb OPUrUHaNbHblE MOAXOAbl WM PELUeHUS,
CTaBWUTb Npo6/iemMbl M 3afaun, JOoNycKaroLwme anbTepHaTUBHbIE PELLEHNS.

3) paboTta ¢ nHopmaymei:

OPVMEHTMPOBATLCS B PA3/INYHbIX UCTOUYHMKAX UHDOopMaLmn (TeKCTe y4ebHOro
nocobus, HayyHO-NoONynspHoOM nuTepaType, OMONOTMYECKMX  CNOBApAX MU
CNpaBOYHMKAX, KOMMbKOTEPHbIX 6a3ax AaHHbIX, B VIHTepHeTe), aHanM3nmpoBaTthb



NH(OPMaL M pasnnMyHbIX BUAOB M (hOPM MpeAcTaB/eHUs, KPUTUUYECKN OLLeHMBATb
€€ NOCTOBEPHOCTb W HEMPOTUBOPEUMBOCTD;

(hopMynMpoBaTb 3anpocbl U NPUMEHSTb pa3nMyHble METOAbl NPU MOUCKE U
oT60pe 6MONOrMYEcKo MHopMaLUn, HeoO6XoANMOW ANA BbINONHEHUS YUYEOHbIX
3afauy;

npuobpeTatb OMbIT WCNOMNb30BaHMA WHGPOPMaLMOHHO-KOMMYHUKATUBHbBIX
TEXHO/IOT A, COBEPLLUEHCTBOBAThL KYy/bTYpYy aKTUBHOIO UCMO/Ib30BaHUSA Pa3INUHbIX
MOUCKOBbIX CUCTEM;

CaMOCTOSITe/IbHO  BblGMpaTb  ONTUManbHYytO  (OpMy  NpeAcTaBNEHUS
O61ONOrNYeckKon MHpopmaunmn (CXembl, rpaukun, guarpaMmmbl, TabNULbl, PUCYHKK
N opyroe);

MCNONb30BaTb Hay4UHbI $3blIK B KayecTBe CcpeAcTBa npu paboTe ¢
ONONOrNYecKOn MHGoOpPMaUnen: TMPUMEHATbL  XUMUYECKUE, (DU3NYECKMEe U
maTtemaTnyeckme 3HaKuM U CUMBOSbI, (PopmMysnbl, abbpeBmatypy, HOMEHKNATYpy,
nucnonb3oBatb U npeobpas3oBbiBaTb  3HAKOBO-CMMBOJ/IMYECKME  CpefcTBa
HarnagHocCTu;

BNageTb HaBblKaMu pacno3HaBaHus N 3aWuThl NH(opMaumu,
NHOPMaLNOHHOM 6€30NacHOCTM INYHOCTH.

OBnageHve yHuUBepcasibHbIMU KOMMYHUKATUBHbIMU AEACTBUAMMU:

1) obLeHwue:

OCYLLLECTBNATb KOMMYHMKaLMK BO BCEX Cpepax XXU3HWN, akTUBHO y4acTBOBaTb
B Auanore WM AUCKYCCUM MO CyLLecTBY 006CYXAaemMoil TeMbl (YMeHWe 3afaBaTb
BOMPOCHI, BbICKA3blBaTb CYXAEHUSI OTHOCUTENIbHO BbIMNOMHEHUS Npeanaraemon
3alayu, yunTbIBaTb MHTEPECbI WU COrnacoBaHHOCTb MO3UUMIA APYTrMX Y4aCTHUKOB
avanora unu ANCKyccun);

pacno3HaBaTb HeBepba/bHble cpeAcTBa 06LWEHWUS, MOHUMATb 3Ha4YeHue
coumuanbHbIX 3HaKOB, MNPEANOCbINIOK BO3HUKHOBEHWUS KOHMMKTHBLIX CUTYyaUWi,
YMeTb CMArvyaTb KOHMANKTbI 1 BECTU MEepPeroBopsbl;

BNafeTb pasMYHbIMU crnocobamu 06LEHNS U B3aUMOAEWUCTBUS, MOHUMATb
HaMepeHua OpYrux Naein, NpossBaAaTb YBaXMUTeNlbHOE OTHOLWEHME K cobeceqHUKY
N B KOPPEKTHOI (hopme (hOpMYNNMPOBaTh CBOM BO3PaXKEHUS;

pa3BEPHYTO W NOrMYHO KM3NMaraTb CBOK TOYKY 3PEHMA C WUCMNONb30BaHMEM
A3bIKOBbIX CPEeACTB.

2) COBMeCTHas 1eATe/IbHOCTb:

MOHMMaTb W MCNOMb30BaTb MPeuMyLLlecTBa KOMaHAHOW U MHANUBUAYANbHOW
paboTbl NPW peLeHn B1oNornMveckon npobnemMsl, 060CHOBbIBaTb HEO6XOAUMOCTb
NPUMEHEHNS TPYNMNOBbLIX POPM B3aMMOAENCTBMA MPU peLleHnn y4ebHon 3afaun;

BblOMpaTh TEMATUKY W METOAbl COBMECTHbIX AENCTBMIA C YYETOM 06LIMX
MHTEPecoB N BO3MOXHOCTEN KaXK40ro YsieHa KONNEeKTUBA;



NMPUHMMaTb  LEeNn  COBMECTHOW  [AesiTe/IbHOCTW, OPraHM30BbIBaTb U
KOOPAUHMPOBATb [AENCTBMA MO €& AOCTMXKEHWUID: COCTaBNATb MfaH [AeNCTBUNA,
pacnpefensaTb PonM € YYETOM MHEHMUA Y4YacTHUKOB, 06CYyXAaTb pe3ynbTaTbl
COBMECTHOW paboThl;

OLleHMBaTb KayeCTBO CBOEro BKAafJa WM KaXAaoro y4yacTHMKA KOMaHAbl B
o6 nin pesynbTaT Mo pa3paboTaHHbIM KPUTEPUAM;

npegnaraTb HOBble MPOEKTbl, OLEHMBaTb WAEM C NO3ULMA HOBWU3HBI,
OPUTNHAaNbHOCTU, NPaKTUYECKON 3HAYUMOCTMU;

OCYLWEeCTBNATL MNO3UTUBHOE CTpaTerMyeckoe MOBEAEHWE B  Pa3/IMUHbIX
CUTYyauusix, NPosBIATbL TBOPUYECTBO N BOOOPaXKeHUE, 6biTb NHULNATUBHbBIM.

OBnageHne yHUBepPcasibHbIMWN PErYAATUBHbIMU AEACTBUAMMU:

1) camoopraHusaums:

MCNONb30BaThb OWMONOrMYEeCKMe 3HaHUS ANS BbIBAEHMA Mpo6aeM M uMX
PELLIEeHNS B XXU3HEHHbIX N YY4EBHbIX CUTYaLUSX;

BblOMpPaTb Ha OCHOBE OWOMOMMYECKUX 3HAHWN LENeBble U CMbIC/IOBbIE
YCTAHOBKWN B CBOUX [AENCTBMAX W MOCTYMKax MO OTHOLLUEHWUK K XXWBOI Npupoje,
CBOEMY 3[10POBbIO 1 3[J0POBbH OKPYXaKLLUX;

CaMOCTOSITE/IbHO OCYLLECTBNATb MO3HaBaTE/bHYI AeATeNIbHOCTb, BbISBAATH
npo6nembl, CTaBUTb U HOPMYNNPOBaTh COGCTBEHHbIE 3aauyn B 06pa30BaTE/IbHOWM
AeATeNbHOCTU N XXU3HEHHbIX CUTyaUnsX;

CaMOCTOSITE/IbHO  COCTaBNATb MNMaH pPeweHnMs npobneMbl € YYETOM
MMEILLINXCS PECYPCOB, COOCTBEHHbIX BO3MOXHOCTEN 1 NPeAnoYTEHNIA;

[laBaTb OLIEHKY HOBbIM CUTYyaLUAM;

pacLInpaATb pamMKin y4ebHOro npegmMeTa Ha OCHOBE NIMUYHbIX NPeANOUTEHWNIA;

fenaTb OCO3HaHHbIM BbIOOP, apryMeHTUpPOBaTb €ro, 6paTb OTBETCTBEHHOCTb
3a pelleHue;

OueHMBaTb MPUOBPETEHHDLIN ONbIT;

cnoco6cTBOBaTb (POPMUPOBAHUIO W MPOSBAEHMIO LUMPOKOW 3pyanuuMn B
pasHbIX 06N1acTaAX 3HaHW, MNOCTOSHHO TMOBbIWATbL CBOW 06pa3oBaTe/lbHbLIA 1
KYNbTYPHbIA YPOBEH.

2) CAaMOKOHTPO/1b:

faBaTb OLEHKY HOBbIM CUTyaUWsiM, BHOCUTb KOPPEKTWBbI B [eATeNIbHOCTb,
OLleHMBaTb COOTBETCTBME Pe3ynbTaToB LENsM;

BNageTb  HaBblkamMW  MO3HaBaTeNbHOW  pedrekcum  Kak  0CO3HaHUS
COBEpLUAEMbIX AEUCTBUA W MbICIUTENbHBLIX MNPOLECCOB, WX Pe3ynbTaToB W
OCHOBa@HWI, UCMONb30BaThb MPUEMBbI pediekcun ANsS OUEHKU cuTyauun, Bbibopa
BEPHOrO pPeLUEeHNS;

YMETb OLEHUBAaTb PUCKU W CBOEBPEMEHHO MPUHMMATb PELIEHUS N0 UX
CHWKEHUIO;



NPUHMMATb MOTMBbI W apryMeHTbl ApYrux Mpu aHanuse pesynbTaToB
NeATeNbHOCTY;

3) NpUHATNE Cebs N APYTUX:

NPUHMMaTL Cce6s, MOHUMAas CBOM HEAOCTaTKM M JOCTOUHCTBA;

NPUHUMATL MOTMBbI W aprymMeHTbl APYrUX MpPU aHanm3e pesynbTaToB
NeATeNbHOCTY;

Npu3HaBaTb CBOE NPaBO M NPaBO APYrMX Ha OWNGKMK;

pa3BuBaTb CMOCOBHOCTb MOHUMATb MUP C MO3NULMKN APYTOro YeNnoBeKa.

NMPEOMETHDBIE PE3YJIbTATDI

MpeameTHble pe3ynbTaTbl 0CBOeHMA nporpammbl COO no 6uonorum Ha
6a30BOM YpOBHE BK/OYAKOT cneyuduyeckme ana yyebHoro npegmera «bnonorms»
Hay4YHble 3HaHWA, YMEHUSA 1 cnocobbl AENCTBUIA MO OCBOEHMUIO, UHTepnpeTauLum u
npeobpa3oBaHUi0 3HAHWIW, BUAblI AEATENIbHOCTM MO MOJYYEHUIO HOBOMO 3HaHWUA U
MPUMEHEHWNIO 3HAHWUI B Pa3NIMYHbIX YUYEOHbIX CUTyauusx, a TakXe B peasibHbIX
YXM3HEHHbIX CUTyauuaX, CBsA3aHHbIX C 6uofornein. B nporpamme npegMeTHble
pe3ynbTaTtbl NpeAcTaBAeHbl MO rogaM obyyeHus.

MpeaMeTHble pe3ynbTaTbl 0CBOEHMA y4yebHOro npegmera «buonorusa» B 10
Knacce fO/MKHbI OTpaXkaTb:

C(hOPMMPOBAHHOCTbL 3HAHWI O MecTe MU Ponn GUONOrNN B CUCTEME HAy4YHOIO
3HaHMA €eCTEeCTBEHHbIX HayK, B (OPMUPOBAHUN COBPEMEHHOW €CTECTBEHHO-
Hay4YHOW KapTUHbl MMpa M HAY4YHOro MUPOBO33PEHUS, O BKNaje POCCUNCKUX K
3apy6eXXHbIX YYEHbIX-OMOMIOFOB B pasBUTME  OMONMOTUKN, (PYHKLNOHANLHOM
rPaMOTHOCTW YeN0BeKa ANA peLleHUa XXU3HEeHHbIX 3ajay;

YMeHWe packpbiBaTb COfep>KaHue OWUONOrnYecKUX TEPMUHOB U MOHATUNA:
XXW3Hb, KNeTka, opraHusMm, MeTtabonusm (06MeH BeLWEeCTB W MpeBpaLlleHune
3Heprun), romeoctas (camoperynaumsa), ypoBHeBas OopraHm3alns XXMUBbIX CUCTEM,
camoBocCnponssefeHune (penpoaykKumns), HacneacTBeHHOCTb, MU3MEHUYMBOCTb, POCT U
pa3BuUTHE;

yMeHue wusnaratb Ouosornyeckne Teopun (KNeTtoyHas, XPOMOCOMHaf,
MyTauMOHHasa, LUeHTpasbHad Aorma MOonekynsapHon 6uonorun), 3akoHbl (.
MeHpgens, T. MopraHa, H. . BaBunoBa) u yyeHus (0 LeHTpax MHoOroobpasms u
MPOUCXOXAEHNSA KYNbTYPHbIX pacTeHuini H. V. BaBunosa), onpefenstb rpaHuubl
X NPUMEHUMOCTU K XXUBbIM CUCTEMAM;

yMeHue BNajeTb MeTofaMy HayyHOro nosHaHus B Guonorun: HabnogeHune un
onucaHne >XMBbIX CUCTEM, MPOLLECCOB W ABNEHWIA, OpraHm3aums n nposefeHue
OMONOrNYEeCKOro  3KCNEepUMEHTa, BblBUXEHNE rmnoTessbl, BblfIBNIEHNE
3aBUCMMOCTU MeXAy WuccreqyeMbiMn BelMYMHAMKW, OOBACHEHME MOJyUYEHHbIX



pe3ynbTaToB, MCMO/Nb30BaHHbLIX Hay4YHbIX MOHATWIA, TEOPUIA U 3aKOHOB, YMEHMWE
fenaTb BbIBOAbl HA OCHOBAHMW MOJIyYEHHbIX Pe3ybTaToB;

YMEHWe BbIAENATb CYLEeCTBEHHbIE MPU3HAKN BMPYCOB, K/IETOK MPOKapUoT U
9yKapuoT, OJHOK/ETOYHbIX W MHOFOK/MEeTOYHbIX OpPraHn3mMoB, 0COGEHHOCTM
npoueccoB: 0O6MeHa BELLECTB W MpeBpalleHNs 3HEpPrum B KNeTKe, POTOCUHTe3a,
MNacTUY4eCKOro W 3HepreTMyeckoro o6MeHa, XeMOCWMHTe3a, MWUT03a, Melo3a,
ONMIO4OTBOPEHUS, Pa3MHOXEHUs, WHAUBUAYa/NIbHOMO  pasBMTUA  opraHusMa
(oHTOTrEHe3);

YMEHWEe NPUMEHATbL MONYYEeHHble 3HAHUA A1 O0ObACHEHMA OGMONOrMYECKUX
MPOLECCOB W SABMIEHUI, ANA NPUHATUA NPaKTUYEeCKUX PeLleHnii B NOBCeLHEBHOM
XU3HU C uUenbko obecneyeHns 6e30NacHOCTU CBOEro 340pOBbA W 3[40POBbS
OKpy>XarLwmx noaen, cobnofeHns HopM rpamoTHOro NOBEAEHNS B OKPYXKatoLLein
NMPUPOAHOIN cpefe, MOHMMaHWe Heob6XO04MMOCTM WCMNOMb30BAHUA [OCTUXEHUNA
COBPEMEHHO 6nonorun 7 ONOTEXHONOI NN ans paLnoHanbHOro
MPUPOAONOSb30BaHUS;

yMeHWe pewaTb 3/eMeHTapHble TeHeTUYyeckMe 3afadnm Ha MOHO- MU
AMTrMbpuaHoe CKpelinBaHWe, CLENIeHHOe HacnefoBaHWe, COCTaB/ATb  CXEMbI
MOHOTMOPUAHOIO CKpewnBaHns ANA npeAckKasaHWs HacnefoBaHWs NPU3HAKOB Y
OpraHuM3moB;

YMeHWe BbIMOMHATL NflabopaTopHble W npakTudeckue paboTbl, cobnogartb
npasuna npu pabote ¢ yuyebHbIM 1 nabopaTopHbIM 060pYA0BaAHMEM;

YMEHNEe KPUTUYECKN OLEHMBATb W WHTEpPNpeTupoBaTb WHGOpPMaLUIo
OMONOrNYecKOro COAepXKaHus, BK/KOYAKOWY MCeBAOHay4YHble 3HaHWS U3
pPa3/IMYHbIX UCTOYHMKOB (CpeAcTBa MacCOBOW MHMOPMaLUKM, HAYUYHO-NONYNAPHbIE
maTepuanbl), 3TUYECKMe acrekTbl COBPEMEHHbLIX WCCNef0BaHU B GUONOruw,
MeauLmHe, BUOTEXHONOTNK;

yMeHMe co3faBaTb COOCTBEHHble MWUCbMEHHbIE W YCTHblE COO6LLEHKS,
0606wasa 6M0M0rMYECKY0 MH(OPMaUNIO U3 HECKOJIbKUX WUCTOYHWUKOB, FPamoTHO
MCNOMb30BaTh MOHATUIAHBLIA annapar 6Moioruu.

MpeAMeTHble pe3ynbTaTbl OCBOEHUA y4vyebHOro npegmera «buonorus» B 11
Knacce [O/MKHbI OTpaxaTb:

ChOPMMPOBAHHOCTbL 3HAHWIN O MecTe U Poan GUONOrMN B CUCTEME HAYUHOTO
3HaHMA €eCTeCTBEHHbIX HayK, B (OPMUPOBAHUN COBPEMEHHOW €CTECTBEHHO-
Hay4YHOW KapTUHbl MMpa U Hay4yHOro MUPOBO33PEHUSA, O BKNaAe POCCUNCKUX W
3apy6eXXHbIX YYEHbIX-OMONIOFOB B pasBuTMe  6MONMOTUKN, (PYHKLNOHANLHOM
rpaMOTHOCTW YefloBeKa A5 peLleHns XXU3HEHHbIX 3a4au;

YMEHWe pacKpbiBaTb cofepXaHue OMONOTNMYECKUX TEPMUHOB M MOHATUMN:
BMA, NONyNnauuns, reHooHs, 3BONKOUMA, ABMXKYLIME CUMbl ((haKTopbl) 3BONIOLMN,
NPUCNoco6/IeHHOCTL OPraHUM3mMoB, BMA00Opa30oBaHME, 3KOJIOrMYeckue HhakTopsl,



3KOoCUCTeMa,  NPOAYLEHTbl,  KOHCYMEHTbl,  PeAyueHTbl, LUenn  nuTaHus,
3KON0rnyeckas nupammuaa, uoreoueHos, ruocdepa;

yMeHWe wusnaratb 6uonornyeckme Teopunm (9BONMKOLMOHHAA Teopua Y.
[apBuHa, CUHTETMYecKas Teopusa 3BOMKOUMKM), 3aKOHbl M 3aKOHOMEPHOCTU
(3apoabiweBoro cxoactea K. M. Bapa, uyepefoBaHMsA rNaBHbIX HanpaBieHUA W©
nyten asonwounm A. H. CeepuoBa, y4yeHuss o 6uocepe B. . BepHanckoro),
onpeaensitb rpaHnLbl UX NPUMEHUMOCTU K XXUBbIM CUCTEMAM;

yMeHWe BNnajeTb MeTof4aMy Hay4yHOro rnosHaHus B 6uonorun: HabnwogeHue v
OonmncaHue XWUBbIX CUCTEM, MPOLECCOB W SIBMEHWUI, OpraHm3aums uU npoBefeHune
OMONOrNYEeCKOro  3KCNEpPUMEHTA, BblBUXEHMNE rmnoTessl, BbISIBNIEHUE
3aBMCUMOCTU MeXAy WcCnefyeMbiMn BeNnYnUHaAMU, OOBACHEHME MOSTYUYEHHbIX
pe3ynbTaToOB, MCMNO/Mb30BAHHbLIX Hay4YHbIX MOHSATWUIA, TEOPUIN M 3aKOHOB, YMeEHMUeE
AenaTb BbIBOAbl HA OCHOBAHUW MOMyYEHHbIX PE3y/bTaToB;

YMEHNEe BbIAENATb CYLIECTBEHHble MPU3HAKM CTPOEHUS OUONOrMYECKUX
00bLEKTOB: BMAOB, MOMNyNAUWA, MPOAYLEHTOB, KOHCYMEHTOB, PeAyLEeHTOB,
OMOreoUeHoO30B U  3KOCUCTEM, OCOOEHHOCTM MPOLECCOB: HACNeACTBEHHO
M3MEHYNBOCTU, €CTECTBEHHOro 0TOOpa, BMA006pa30BaHUS, NMPUCMOCOOIEHHOCTY
OpraHu3MoB, [eNCTBUS 3KONOrMYEeCKUX (haKTOPOB Ha OpraHu3Mbl, MepeHoca
BELLECTB M MOTOKA 3HEpPruM B 3KOCUCTEMAaX, AHTPOMOreHHbIX W3MEHEeHU B
3KOCUCTEMAX CBOEl MeCTHOCTM, KPyroBopoTa BELWIECTB U OUOreoXMMUYECKMX
LNKNOB B Guocepe;

YMEHNEe NPUMEHATb MONYYEHHblEe 3HAHUA AN 0O6bACHEHUS GUONOrMYECKUX
NPOLLECCOB W ABMNEHWUI, AN NPUHATUA NPAKTUYECKUX PELUEHUI B MOBCEAHEBHOW
XXN3HM C Uenblo obecneyeHMs 6e30NaCHOCTU CBOEro 3740POBbA W 3[40POBbS
OKpYXarLWwmx noaei, cobnoaeHns HopM rpamoTHOro NOBEAEHUS B OKpYXKatoLLei
NPpUpPoAHOIA cpefe, MOHMMaHWE Heo6XO0AMMOCTM MWCMOMb30BaHMUA OOCTVKEHWI
COBPEMEHHOWN 6uonornun ans paunmoHanbHOro NpMpPoLonNob30BaHus;

YMEHMe pellaTb 3/1IEMeHTapHble GMONOrnYeckne 3agayvn, COCTaBMAATb CXEMb
MepeHoca BELLECTB U 3HEPTUM B 3KOCMCTeMax (Lienn nuTaHus);

YMEHWe BbIMONHATb NabopaTopHbie M MNpakTU4yeckne paboTbl, CO6MHOAATH
npasunia npu pabote ¢ yyebHbIM 1 nabopaTopHbIM 060pYA0BaAHMEM;

YMEHNEe KPUTUYECKM OLUeHMBaTb W WHTepnpeTupoBaTb WHGOPMaLUIO
OMONOrNYEeCKOro COAepPXaHusl, BKAKOYAKOLLY MCEeBAOHAYyUYHble 3HaHUA U3
Pa3NMUHbIX UCTOMHMKOB (CpeAcTBa MacCOBOW MH(OPMaLMK, HAYyUYHO-NOMNYNSPHbIE
maTepuanbl), paccmaTpuBatb rnobasbHble  3KO/OTMYecKue npo6nembl
COBPEMEHHOCTUN, JOPMMPOBATbL MO OTHOLIEHU K HUM COBCTBEHHYHO MO3NLMIO;

yMeHMe co3daBaTb COOCTBEHHbIe MWUCbMEHHble W YCTHble COO06LLEHKS,
0606Llas 6MONOrNYeCcKyt0 UHMOPMALNKD M3 HECKONbKMX WCTOYHWUKOB, FPaMOTHO
MCNONb30BaTh NOHATUIMHbLIN annapaT 6uonoruu.



TEMATUYECKOE NMNJ1AHNPOBAHWE
10 KJTACC

HanmeHoBaHWe pasfenoB N TeM
nporpaMmmsil

brvonorna Kak Hayka
JKvBble CUCTeMbI U UX OpraHuM3auuns
XUMUYECKNIA COCTaB U CTPOEHME KNETKM

)KVISHG,CI,EFITeﬂbHOCTb KNEeTKn

Pa3sMHOXeHWe 1 MHAVMBUAYabHOE Pa3BUTUE
OpraHv13MoB

HacneacTBEHHOCTbL Y M3MEHUYMBOCTb
OpraHn3mMosB

Cenekuma opraHn3moB. OCHOBbI
bnoTexHonoruu

PesepBHOe Bpems

OBLEE KOJTMYECTBO YACOB I10 NMPOIrPAMME

KonnyecTtBo yacoB

Bcero

34

KOHTpONbHbIE
paboTbl

MNMpaKTnyeckmne
paboTbl

05

15

ONEKTPOHHbIE

(unppoBsble)
obpasoBaTe/ibHble

pecypchbl

bubnunoteka LLOK
httos://m.edsoo.ru/7f41c292
Bubnuoteka LLOK
https://m.edsoo.ru/7f41c292
Bubnmoteka LLOK
httos://m.edsoo.ru/7f41c292

bubnmoteka LLOK
httos://m.edsoo.ru/7f41c292

bubnmoteka LLOK
httos://m.edsoo.ru/7f41c292

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

bubnunoteka LLOK
httos://m.edsoo.ru/7f41c292

Bubnuoteka LLOK
httos://m.edsoo.ru/7f41c292


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

11 KNTACC

HanmeHoBaHWe pa3fenoB N TeM
nporpaMmmsil

Ne n/n

JBONIOLMOHHAsA buonorus

BO3HWKHOBEHME 1 pa3BMUTKE XN3HU Ha
3emne

OpraHu3mbl 1 OKpyXatollas cpefa
Coo06L1ecTBa 1 3KONIOFMYECKNE CUCTEMBI

Pe3epBHOe Bpems

OBLIEE KOJIMHECTBO YACOB MO NMPOrPAMME

KonnyectBo yacoB

Bcero

34

KOHTpONbHbIE
paboTbl

MpakTnyeckue
paboTbl

0.5

2.5

ONEKTPOHHbIE

(unppoBble)
obpasoBaTesibHble

pecypcbl

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

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

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

bubnnoteka LLOK
httos://m.edsoo.ru/7f41cc74

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


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

NOYPOYHOE MNMNAHNPOBAHWE

10 K/TACC
KonnyectBo yacoB ONEeKTPOHHbIE
Ne ata ngppoBLIe
Tema ypoka KoHTponbHble  lMpakTuyecKue f Hcpp
n/n Bcero n3yyeHns  obpasoBaTesibHble
paboTbl paboTbl
pecypchbl
bubnunoteka LLOK
Bronorus B cucteme Hayk 1 httDs://m.eds00.ru/863e6122
httDs://m.edso0.ru/863e632a
MeTofbl NO3HaHWSA XXMBOW NPUPOAbI.
MpakTnyeckas pabota Ne 1
«Mcnonb3oBaHne pas3NyHbIX 1 0.5 bubnworeka LIOK
P ' https://m.edso0.ru/863e6122
MeTOA0B MPU U3y4eHnm
61ONOrMYecknX 06 LEKTOBY
Bruonoruyeckne cuctemol, NpoLecchl 1 bubnnoteka LLOK
N X U3yyeHue https://m.edso0.ru/863e6564
XUMUYECKniA cocTaB KNeTkn. Boaa n 1 bubnunoteka LLOK
MWHepabHble CONN https://m.edso0.ru/863e674e
bubnunoteka LLOK
b .C e 1
enku. COCTaB M CTpoeHMe Genkos https://m.edso0.ru/863e6b72
depMeHTbl — 6KOIOTNYECKNE
KaTtanusaTopsbl. JlabopaTtopHas
pabota Ne 1 «/3yyeHune 1 05 bubnnoteka LLOK
KaTa/IMTUYECKOI aKTMBHOCTM ' httos://m.edso0.ru/863e6b72
(hepMeHTOB (Ha Npumepe aMmunasbl
NN Katanasbl)»
Yrnesogbl. Jliunnasbl 1 bubnmoreka LIOK

https://m.edso0.ru/863e6870


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

10

12

14

15

16

17

18

HyknenHoBble Kucnotol. AT®

VicTopuma 1 MeTofbl N3yYeHus
KneTkn. KnetouHaa Teopusa

KneTtka Kak LleflocTHas »unsas
cucrtema

CTpoeHue 3yKapnuoTUYECKOW KNETKN.
NabopatopHas paboTa Ne 2
«M3yyeHune CTPoeHNa KneTok
pacTeHWI, XXMBOTHbIX, FPUBOB U
6aKTepuin NoA4 MUKPOCKOMNOM Ha
roTOBbIX MUKpOMpenapaTax U ux
onuncaHme»

OO6MeH BeLecTB UM MeTabonn3Mm
®OTOCUHTE3. XEMOCUHTE3

SHepreTnYecknii 06meH

YKU3HEHHbIA uMKn KNeTku. LdeneHve
KneTkn. MuTo3. JlabopaTopHas
pabota Ne 3 «HabnogeHne MuTo3a B
K/IeTKax KOHYMKa KopeLlKa nyKa Ha
roTOBbIX MUKpOMpenapaTax»
BuocuHTes benka. Peakuus
MaTpUYHOro CUHTE3a

TpaHcnauma — buocnHTe3 benka

HekneTouHble hOpMbI XKU3HU —

0.5

05

bubnunoteka LLOK
https://m.edsoo.ru/863e6d5c

bubnunoteka LLOK
https://m.edso0.ru/863e6e88

bubnnoteka LLOK
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716¢

bubnunoteka LLOK
https://m.edso0.ru/863e766¢

bubnnoteka LLOK
https://m.edsoo.ru/863e7c98

bubnnoteka LLOK
https://m.edsoo.ru/863e7aae

bubnunoteka LLOK
https://m.edsoo.ru/863e7dc4

bubnunoteka LLOK
https://m.edsoo.ru/863e796e

bubnunoteka LLOK
https://m.edsoo.ru/863e796e

bubnnoteka LLOK


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

19

20

21

22

23

24

25

26

27

BMPYCbI

®opMbl Pa3MHOXEHWUS OPraHN3MOB

Meiio3

O6pasoBaHue 1 pa3BUTHE MOMOBbIX
KneToK. ONnofoTBOPEHMeE.
Na6opatopHas paboTa Ne 4
«3yyeHne cTpoeHMs MOMIOBbIX
K/IETOK Ha roTOBbIX
MUKponpenaparax»

VHanBmayanbHoe passuTtue
OpraHM3moB

[TeHeTMKa — Hayka o
HacneACTBEHHOCTU U U3MEHYNBOCTU

3aKOHOMEPHOCTU HacnegoBaHUA
npu3Hakos. MoHornépuaHoe
CKpeLLuBaHue

OunrnbpuaHoe ckpeliBaHme. 3aKOH
He3aB/MCMMOro Hac/efoBaHuA
NMPU3HAKOB

CuenneHHoe HacnegoBaHue
npu3HakoB. JlabopaTopHas paboTa
Ne 5 «M3yyeHune pe3ynbLTaToB
MOHOIMOPUAHOIo 1M ANTM6PULHOIO
CKpeLmMBaHus y Apo30¢nnbl Ha
roToBbIX MUKpOMpenapaTax»

"'eHeTnKa nona. HacnenosaHne

0.5

05

https://m.edsoo.ru/863e7540

bubnunoteka LLOK
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e

bubnnoteka LLOK
https://m.edsoo.ru/863e7f4a

bubnunoteka LLOK
https://m.edsoo.ru/863e81b6

bubnnoteka LLOK
https://m.edso0.ru/863e8436

bubnunoteka LLOK
httos://m.edso0.ru/863e86f2

bubnnoteka LLOK
https://m.eds00.ru/863e8878

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

bubnunoteka LLOK
https://m.edso0.ru/863e8c60

bubnnoteka LLOK


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
https://m.edsoo.ru/863e8c60

MPU3HAKOB, CLEMNJIEHHbIX C NOIOM https://m.edso0.ru/863e8c60
M3meHUYMBOCTb. HeHacneACTBEHHAA
N3MEHYMBOCTL. JlTabopaTopHas

pa6oTa Ne 6. M3yueHune bubnunoteka LLOK

28 MOANMDMKALNOHHO N3MEHUYMBOCTMH, 1 05 https://m.edsoo.ru/863e8efe
NOCTPOEHNE BapMaLMOHHOIO psaja v
BapuaLNOHHON KPUBOMN»

HacneacTBeHHas M3MEHUMBOCTb.

29 NabopaTtopHas pabota Ne 7. 1 05 bubnunoteka LLOK
«AHanu3 myTaumin y apo3ogunbl Ha https://m.edsoo.ru/863e8efe
roTOBbIX MUKpOMNpenapaTax»

30 ["'eHeTMKa yenoBeka 1 bubnuoreka LIOK

https://m.edso00.ru/863e8d78

Pe3epBHbIli ypoK. O606LeHMe no
31 Teme «HacnefCcTBEHHOCTb U 1
N3MEHYMBOCTb OPraHnU3MOoB»

bubnunoteka LLOK

32 Cenekuna kak Hayka u mpoviecc ! https://m.edso0.ru/863e9214
3 MeToAbl N LOCTUXKEHNS Cenekumm 1 bubnmoTteka LLOK

PacTeHW 1 XXUBOTHbIX https://m.edso0.ru/863e9214
2 bruoTexHonornsa Kak otpac/b 1 bubnnoteka LLOK

npoun3BOACTBa https://m.edso0.ru/863e9336

OBLEE KOJIMYECTBO YACOB 10O

NMPOrPAMME 34 0 4


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 KNTACC

Tema ypoka

OBO/IOUMS 1 METOAbI €€ N3YUeHUs

WcTopusa pas3suTus npeactaBieHnii
06 ssonouun

MwuKkpossontouus

Monynaums Kak anemeHTapHas
efMHMLA BMAA U 9BONIOLNN.
NabopaTtopHas pabota Ne 1
«CpaBHeHu1e BUAOB Mo
MOP(0/IOTMYECKOMY KPUTEPUIO»
[BuxyLune cunbl (3NeMeHTapHble
(hakTopbl) 3BO/IOLNN

EcTecTBeHHbIV 0T60OP 1 €ro opmbl

Pe3ynbTathl 3BONHOLUN:
NPMUCNoco6/IEHHOCTb OPraHN3mMoB U
B1A006pa3oBaHue. JlabopaTopHas
pa6oTa Ne 2 «OnucaHue

MpMUCcNoco6/1IeHHOCTM OpraHM3Ma 1 eé

OTHOCUTE/IbHOI 0 XapaKTepa»

HanpasneHua v nytn
MaKpOo3BONOLUY

KonnyecTtBo YyacoB

Bcero

KOHTpONbHbIE
paboTbl

MNMpaKTnyeckne
paboThl

0.5

05

JaTta

N3yyeHuns

ONEeKTPOHHbIe

umppoBble
obpasoBaTe/ibHble

pecypcbl

bubnunoteka LLOK
https://m.edsoo.ru/863ea20e

bubnunoteka LLOK
https://m.edso0.ru/863e9570

bubnnoteka LLOK
https://m.edsoo.ru/863e9cle

bubnunoteka LLOK
https://m.edso00.ru/863e99c6

bubnunoteka LLOK
https://m.edsoo.ru/863e9da4

bubnunoteka LIOK
https://m.edsoo.ru/863e9ed0

bubnunoteka LLOK
https://m.edsoo.ru/863e9fde

bubnunoteka LLOK
https://m.edsoo.ru/863e9cle


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

10

12

13

14

15

16

17

18

19

20
21

HeobpaTumocTb 3B0MOL MM

VicTopus XusHu Ha 3emsie n MeTOAb!
eé n3yyeHus

"'MNoTe3bl MPOUCXOXAEHUSA XIU3HN
Ha 3emne

Pa3BuTune XN3HM Ha 3emsie Nno apam u
nepuogam

OCHOBHbIe 3Tanbl 3BO/HOLMM
pacTUTENbHOIO U XXMBOTHOIO Mupa.
MpakTuyeckas pabota Ne 1
«M3yyeHne ncKonaemMbIX OCTaTKOB
pacTeHU N XXMBOTHbIX B
KONNEeKLMNAX»

CoBpemMeHHasa cuctema
opraHvyeckoro mupa

3BONOUMA YenoBeKa (aHTPOMOreHes)

[BmxyLune cunbl (hakTopbl)
aHTponoreHesa

OCHOBHbIe CTagnKn 3BONHOLUN
yenoseka

UenoBeyeckune pachl M NpUpoaHble
aganTaumy Yenoseka

Pe3epBHbIl ypok. O606LLeHMe NO
Teme «BO3HNKHOBEHME 1 pa3BUTHE
YXU3HW Ha 3eme»

JKONOrns Kak Hayka
Cpefibl 06UTaHUA 1 3KONIOTMYeCKUe

05

bubnnoteka LLOK
httDs://m.edso0.ru/863ea5a6

bubnunoteka LLOK
https://m.edsoo.ru/863ea6be

bubnunoteka LLOK
https://m.edsoo.ru/863ea8bc

bubnunoteka LLOK
https://m.edsoo.ru/863ea48e

bubnunoteka LLOK
https://m.edsoo.ru/863eac2c

bubnunoteka LLOK
https://m.edsoo.ru/863ead44

bubnunoteka LLOK
https://m.edsoo.ru/863eaea2

bubnnoteka LLOK


https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2

22

23

24

25

26

27

28
29

30

31

(hakTOpbI

AbunoTnyeckune akTopbl.
NabopaTtopHas pa6ota Ne 3.
«Moponornyeckme 0cCo6eHHOCTM
pacTeHW U3 pasHbIX MeCT
obuTaHusa». JlabopaTtopHas paboTa
Ne 4. «BnuaHne cBeTa Ha PocT n
pas3BUTME YEPEHKOB Koneyca»

brnoTuyeckme gakropsl

OKONOTMYECKNE XapaKTEPUCTUKN
nonynaumu. Npaktuyeckas paborta
Ne 2 «[MOACYET NNOTHOCTU
nonynauMin pasHbiX BUAO0B
pacTeHnin»

CoobluecTBa OpraHM3MoB —
6roueHo3

OKONOrNMYecKne CUCTEMbI
(skocuctembl)

OCHOBHbIe NOKa3aTe/in 3KOCUCTEMBbI.
JKON0ornyeckme nupaMmmnpbl.
CsoiicTBa akocuctem. Cykueccus

MprpoaHbIe 3KOCUCTEMBI
AHTPOMOreHHbIE 3KOCUCTEMBI

brocthepa — rnobanbHas
JKocucTema 3eMnn
3aKOHOMepHOCTK CYLLLeCTBOBaHNA
6rocdeps!

05

05

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

bubnnoteka LLOK
https://m.edsoo.ru/863eb10e

bubnnoteka LLOK
https://m.edsoo.ru/863eb348

bubnnoteka LLOK
https://m.edsoo.ru/863eb46a

bubnunoteka LLOK
https://m.edsoo.ru/863eb46a

bubnunoteka LLOK
https://m.edsoo.ru/863eb5fa

bubnunoteka LLOK
https://m.edsoo.ru/863ebb5e

bubnunoteka LLOK
https://m.edsoo.ru/863ebd16


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

32 YenioBeyecTBo B brocgepe 3emnim
3 CocyuiecTBoBaHWE NPUPOAbLI 1
4yenoBeyecTsa
Pe3epBHbIil ypok. O6006LeHME TEMbI
34 «CoobLiecTBa 1 3K0I0rnyeckKmne

CUCTEMbBI»

OBLEE KO/TMYECTBO YACOB 10O
NMPOrPAMME

34

2.5

bubnunoteka LLOK
https://m.edsoo.ru/863ebale


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

YYHEBHO-METOANYECKOE OBECIEYEHWE
OBPA3OBATEJIbHOI' O NMPOUECCA
OBA3ATEJIbHbIE YYEBHbIE MATEPUVAJIbI ANA YYHEHNKA

e buonorusa, 10 knacc/ MacevyHnk B.B., KameHckuii A.A., Py6uos A.M. n gpyrue
/Mop pen. MacevyHnka B.B., AKUMOHEpHOe 06LecTBO «/3aaTenscTBo
«lMpocseLeHme»

e buonorus, 11 knacc/ MNMaceuyHnk B.B., KameHckuii A.A., Py6uos A.M. n apyrue
/Mop pep. MacevHnka B.B., AKUMoHepHOe 06LwecTBO «l134aTeNbCTBO

«[1pocBeLleHne»

METOANYECKVME MATEPUWANDBI ONA YUUTENA
http://window.edu.ru/

http://www.edu.ru/

LND®POBbLIE OEPA3SOBATEJIbHBIE PECYPCbIl 1 PECYPCbl CETW
NMHTEPHET

http://school-collection.edu.ru


http://window.edu.ru/
http://www.edu.ru/
http://school-collection.edu.ru

