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NMOACHUTEJIbHASA SANMNCKA

Mpn paspaboTke nporpamMmmbl MO OGUONOTMA TEOPETUHECKYKD OCHOBY AN
onpepeneHns noaxomoB K (OPMUPOBAHUIO COAepXXaHus y4ebHOro npegmeta
«buonorus»  coctaBunn:  KoHuenTyanbHble  nonoxeHns ®roc COO o
B3aMMOOOYCNOBNEHHOCTIN LENEN, COAEPXKaHUS, pe3ynbTaToB 00y4eHNsa 1 TpeboBaHUN
K YPOBHIO MOAFOTOBKWN BbIMYCKHUKOB, MOMIOXEHUA 06 O6WMX Uensax M npuHumnax,
XapakTepU3YyLLMX COBPEMEHHOE COCTOSIHNE CUCTEMbI CpegHero obuero obpasoBaHuns
B Poccuinckon Pegepaumn, a Takke NonoXXeHus o cneunduke rnonormm, eé sHadeHnm
B MO3HaHMM >XUBOW nNpupoabl U 0OecnevyeHun CyLecTBOBaHUS YeloBEYECKOro
obwectea. CornacHo Ha3BaHHbIM MOJSIOXKEHUAM, OMNPeAeneHbl OCHOBHbIE (YHKLMN
nporpamMMbl No 6Monorun n eé CTpPykTypa.

Mporpamma no 6uonorun Oaét npeacTtaBneHne O uensax, o6 obuien crtparternu
oby4eHunsi, BOCNNTaHMA N pasBuTMS 0Oy4aroLmMXxcss CpeacTBamMmn y4ebHOro npegmera
«brnonorna», onpepensieT obsasartenbHOEe NpegMETHOE coaep’kaHne, ero CTPYKTYpY,
pacnpegeneHve no pasgenam u Temam, PEKOMEHOYEMYIO MOCnenoBaTeflbHOCTb
N3y4yeHNs y4ebHOro matepmana C y4ETOM MEXNPEOMETHbIX U BHYTPUMPEAMETHbIX
CcBsi3el, Jormkn obpasoBaTesibHOrO  Mpouecca, BO3pacTHbIX  OCOBEHHOCTEN
obyyatoLmxca.

B nporpamme no 6monornn Takxe yyduTbiBatOTCA TpeboBaHMA K MAaHupyeMbIM
JINYHOCTHbIM,  METanpPeaMeTHbIM U MNPEAMETHbIM  pe3yfibTataM  0b0y4YeHust B
hopMMpoBaHNM OCHOBHbIX BMAOB Y4e€OHO-MO3HABaTENbHOW OEATENbHOCTW/YYebHbIX
AENCTBUI 06yHatoLLMXCSA MO OCBOEHMIO COAEP>XaHNst B1ON0rM4ecKoro o6pasoBaHus.

B nporpamme no 6uonorum (10-11 knaccel, 6a30BbIi YPOBEHL) peanvu3oBaH
NPMHUMN MNPEEMCTBEHHOCTM B U3ydeHUn Ouonoruu, 6narogapsa 4Yemy B Hen
NPOCMaTPMBAETCA  HanMpaBfieHHOCTb Ha  pasBuUTUE  3HaHW, CBA3AHHbIX C
dhopMmpoBaHNEM ECTECTBEHHO-HAYYHOrO MUPOBO33PEHMUS, LIEHHOCTHbLIX OpUEHTauui
JINYHOCTN, 3KOSIOMMYECKOr0 MbILNEHNs, NPeaCcTaBeHNn O 300POBOM 06pase XXNU3HN 1
6EepeXHbIM OTHOLLEHNEM K OKpYy>XXatowen npupogHon cpepe. [loatomy Hapsgy C
N3y4eHnem obLLEONONOMMHECKNX TEOPUN, @ TaKXKE 3HAHUIA O CTPOEHUN XKMBbIX CUCTEM
Pa3HOro paHra n CyLHOCTM OCHOBHbIX NPOTEKAKLLMX B HUX NPOLECCOB B NporpaMmme
no 6uonorun ygeneHo BHUMaHne Ncnosib30BaHNI0 NOyYEHHbIX 3HAHUI B NOBCEOHEBHOM
XKN3HWU AN peLLeHNs NPUKNaaHbiX 3agaY, B TOM Ynce: NPogunnakTukm HacneacTBEHHbIX
3aboneBaHnin YenoBeka, MEAUNKO-FEHETUYECKOrO KOHCYNbTUPOBaHWUSA, OOOCHOBaHUA
9KOJIOMMYECKN Lenecoobpas3Horo noBEAEHMS B OKpYyXKaloLwen npupogHon cpepge,
aHanM3a BANSHNA XO3ANCTBEHHON OEATENbHOCTN YeNoBEKA Ha COCTOSHME NPUPOAHbLIX
N UCKYCCTBEHHbIX 3KOCUCTEM. YCUNEHNE BHUMAHUSA K MNPUKIALHON HanpaBieHHOCTU
y4yebHoro npegmeTta «buonorusi» NPOAMKTOBAHO HeOBXOAMMOCTbIO 0b6ecneyeHns
YCNOBUN ONSA pPELUEHNss OOHOW W3 aKTyaslbHbIX 334ay LWKOJSIbHOro 6MO0rn4yeckoro
obpasoBaHus, KoTopas npegnonaraet opMmnpoBaHme y obydatromxcss cnocobHOCT
afanTnpoBaTbCs K MUBMEHEHMAM AVMHAMUYHO PasBuBatoLLErOCA COBPEMEHHOMO Mupa.

Buonorusa Ha ypoBHe cpegHero obuiero o6pasoBaHnst 3aHUMAET BaXKHOE MECTO.
OHa obecne4ymBaeT gopmMmupoBaHne y o0O0y4HaroWmMXcs npeacTaBfeHnin O Hay4HOW
KapTuMHE M1pa, pacLuMpseT 1 0606LWaeT 3HaHNS O XXUBOW NpUpPoae, €€ OTNNYUTENBHbIX
Npu3Hakax — YpOBHEBOW OpraHm3aumv 1 3BONIOLMM, CO3AAET YCNOBUA ONSA: NO3HAHUSA
3aKOHOB XXMBOW Npupogpl, hopmMmpoBaHma OYHKLNOHANBHOW MPaMOTHOCTW, HaBbIKOB
300POBOro 1 6e3onacHoOro obpasa »>X1U3Hu, 3KOIOMMYECKOrO MbILLMIEHNSA, LEHHOCTHOIO
OTHOLLIEHNS K XXNBOW NPUPOAE U YENOBEKY.



Bonblioe 3HaveHne 6Monorns MMeeT TakXe LN peLlleHns BocnuTaTeNlbHbIX U
pasBMBarOLLMX 3a0ad cpegHero obLero obpasoBaHus, coumnann3aumm oby4aroLmxcs.
N3yyeHne 6uonorum obecneymBaeT yCcnoBusa s (pOpMMPOBaHUSA UHTENNEKTYaNbHbIX,
KOMMYHUKAUNOHHBIX 1 MH(OPMAUMOHHBIX HaBblKOB, 3CTETUYECKOW  KYJbTYpbl,
CNOCOBCTBYET MHTErpauum GUONOrM4eCcKUX 3HAHUN C NPeacTaBAeHUsMN N3 OPYrux
y4eOHbIX NPEAMETOB, B 4YaCTHOCTW, U3UKW, XUMUU K reorpadun. HassaHHble
NONOXEHUA O NpefHasHavYeHun yyebHoro npegmeta «buonorns» coctaBnam OCHOBY
ONs onpefeneHns nogxodoB K OTOOpPY U CTPYKTYPUPOBAHWUIO €ro COOep’KaHus,
NpencTaBfieHHOro B NporpaMmme no 6uonorun.

OTtbop copgepxaHua yyebHoro npegmeta «buonorus» Ha 6a3o0BOM YypOBHE
OCYLLECTBMEH C NO3ULUIA KYNbTypOCOOObpa3HOro Nogxoaa, B COOTBETCTBUN C KOTOPbIM
oby4aromecs OOMKHbI OCBOUTb 3HAHWSA U YMEHUS, 3Ha4uMble ANns (popMUpOBaHUsA
obLen KynbTypbl, ONPeaensiowmne agekBaTtHOe NOBEAEHNE YENOBEKA B OKPYXKaKoLLE
NpUPOAHON cpefe, BOCTPEOOBaHHbIE B MOBCEOHEBHOW >XU3HM U MNPaKTUYECKOW
pestenbHoctTn. Ocoboe MeCcTO B 3TOM CUCTEME 3HaHUMA 3aHMMaloT  3SIEMEHTHI
COOEepXXaHusl, KOTOpble CnyXXaT OCHOBOM A (POPMUPOBaHUA NPEOCTaBfieHUA O
COBPEMEHHON €eCTECTBEHHO-HAy4YHOW KapTUHE MUpa U LEHHOCTHbIX OpUeHTaunsX
JINYHOCTUN, CMNOCOBCTBYIOLMX N'YMaHN3aummn 61uoNorn4eckoro obpasoBaHus.

CTpykTypypoBaHue cofgep>xaHna y4ebHOro wmarepuana B nporpamme no
6uonorMn  OCyWEeCTBNIEHO C  YY4ETOM MPUOPUTETHOrO 3HA4YeHUst 3HaHu 06
OT/INYNTENBHBLIX OCOBEHHOCTAX >XMBOW MPUPOAbl, O €€ YPOBHEBOW OpraHu3auum u
aBonouun. B cooTBeTCTBUM C 3TUM B CTPYKType yy4ebHOro npegmerta «buonorms»
BblAENEHbl Crefywme coaepXXatesnbHble nuHUK: «brnonorma kak Hayka. MeTtogpl
Hay4YyHOro no3HaHus», «Knetka kKak 6uonormyeckas cucrtemar», «OpraHusm Kak
buonornyeckas cucrtema», «Cuctema u MHoroobpasve OpraHM4eckoro mupa»,
«IDBOJIOLUNA XXNBOW NPUPOAbI», «DKOCUCTEMbI U MPUCYLLINE UM 3aKOHOMEPHOCTN».

Llenb nsy4veHus yuebHoro npegmeta «brnonorus» Ha 6a3oBOM YpPOBHE — OBNafeHne
oby4aroLMNCa 3HaAHUAMU O CTPYKTYPHO-(DYHKLUNOHANBHOW OpPraHn3auumn >XuBbIX
CUCTEM pa3HOro paHra u npuobpeTeHne yMeHUn NCNOoNb3oBaTb 3TU 3HaHWUA A4
FPaMOTHbIX OENCTBUIA B OTHOLLEHUN OOBHEKTOB XKMBOW MPUPOLAbI U PELLEHNsT PasnnyHbIX
>KN3HEHHbIX Npobnem.

JocTmxeHune uenn ndyveHnsa y4yebHoro npegmeta «brnonorus» Ha 6a3oBoM ypoBHE
obecrneumBaeTCcsa peLleHnemM cnegyowmnx 3agaq:

OCBOEHME 06y4HaLLMMNCS CUCTEMbI 3HAHWIA O BNONOrMYECKUX TEOPUSAX, YHEHUSX,
3aKoHax, 3aKOHOMEPHOCTHAX, runoTesax, npasunax, Chayxawmx OCHOBOW AN
hopmupoBaHNA NPEACTaBfieHU O eCTECTBEHHO-HAYyYHOW KapTWHE Mupa, O MeTogax
Hay4YHOro MO3HaHWs, CTPOEHUN, MHOroobpasmm N OCOBEHHOCTSAX >XUBbIX CUCTEM
pa3HOro YpPOBHS  OpraHu3auuy, BbIOAIOWMUXCA OTKPbITUSX W COBPEMEHHbIX
nccnegoBaHusix B 6uonornu;

dopmrpoBaHne y 06y4qaloLWMXCA MNO3HaBaATESbHbIX, WHTENNEKTYaNbHbIX U
TBOPYECKMX CMOCOBHOCTEN B NpoLEecce aHann3a AaHHbIX O NYTSX PassuTus B G1onorum
Hay4HbIX B3rns4oB, MAEN M NOAXOAOB K M3YYEHWIO >XXUBbIX CUCTEM Pa3HOro YPOBHSA
opraHusauuu;

CTaHOBJEHME Y OByHaoLWMXCa 06Len KynbTypbl, YHKUMOHANBHON rPaMOTHOCTH,
pasBUTNE YMEHUN OOBLACHATL M OUEHMBATb SBMIEHUS OKPY>XXalLEero mMupa >X1BOW
NPUPOAblI HA OCHOBAHMM 3HAHUIN U OMbITa, MOYYEHHbIX NPY U3y4YeHnn Gruonoruu;



dopmmpoBaHne |y  OOy4qaloLUMXCS  YMEHUA  WANKCTPUPOBaATb  3HAYEHME
OUONOrMYECKNX 3HaHWA B MNPAaKTUYECKON [OEesATENbHOCTM YenoBeka, pas3Butumn
COBPEMEHHbIX MEONLIMHCKNX TEXHONOMNIN 1 arpObNOTEXHONOINIA;

BOocnuTaHne YyO6eXXAEHHOCTM B BO3MOXXHOCTW MO3HAHUA YENOBEKOM >KUBOWA
npupoapbl, HEOBXOANMOCTN B6EepPEXXHOr0 OTHOLLEHUS K HeW, COOMOAEHNA 3TUYECKUX
HOPM Npu NpoBeaeHN GMONOrMYEeCKUX NCCnenoBaHui;

OCO3HaHMe UEHHOCTW OMONOrMYecCKNnX 3HaHUN ONs  MNOBbILWEHUS  YPOBHS
9KOJI0rMYECKON KyNbTYpbl, AN (OPMUPOBAHNSA HAYYHOrO MUPOBO33PEHMS;

NPUMEHEHNE NPUOBPETEHHbBIX 3HAHUA N YMEHWI B MOBCEAHEBHOW >XWU3HW ONA
OLIEHKN MOCnencTBuii CBOEN AEATENIbHOCTU MO OTHOLLUEHUIO K OKpY>XXarollen cpepe,
cOB6CTBEHHOMY 300pPOBbID, O060OCHOBaHME W cobnogeHne Mep NpodUNaKkTUKN
3abonesaHuin.

B cucteme cpepHero obuiero obpasoBaHus «buonorusi», nsyvyaemas Ha 6a3oBom
YPOBHe, sBNAeTcs o0643aTtefbHbiM  y4eOHbIM NPegMeToM, BXOOSAWMM B COCTaB
npegMeTHon obnacTtn «<ECTeCTBEHHO-Hay4HbIe NPEAMETbI».

Ons n3yyvyeHus 6uonornnm Ha 6a30BOM YPOBHE cpegHero obuiero obpasoBaHus
oTBoauTca 68 yacos: B 10 knacce — 34 yaca (1 4ac B Hegento), B 11 knacce — 34 vaca (1
4yac B Hefeno).



COAEP>XAHUE OBYYEHUA
10 KJ1IACC

Tema 1. bnonorus kak Hayka.

Buonorna kak Hayka. CBssb 61M0NoOrMM C OBLWECTBEHHBIMWU, TEXHUYECKUMU U
APYrMMN eCTECTBEHHBIMWU Haykamu, unocopuren, 3TUKON, 3CTETUKON N nNpaBoM. Ponb
6uonormm B (OPMUPOBAHUN COBPEMEHHOM Hay4YHON KapTuHbl Mupa. Cuctema
BMONIOrNYECKNX HayK.

MeTogbl MO3HaAHWSA >XMBOW MNpuUpoabl (HabnogeHne, 3KCNEPUMEHT, OnMncaHue,
n3mMepeHne, knaccunurkaums, MogenmposaHmne, ctatuctTmyeckas obpaboTka aaHHbIX).

IemoHcTpaunn:

MopTpeTbl: Y. dapsuH, . Mengensb, H. K. Konbuos, k. YoTcoH 1 ®. Kpuk.

Tabnuubl n cxembl: «MeToapbl MO3HaHWS XXMBOW NPUPOAbI».

JlabopaTopHbie 1 NnpakTnyeckue paboTbl:

MpakTuyeckas pabota Ne 1. «Mcnonb3oBaHve pasnUyYHbIX METOLOB MPU U3YyHEHUU
Buonornyecknx o6bEKTOBY.

Tema 2. X)KuBble CUCTEMbI 1 NX OpraHn3auus.

XKuBble cuctemMbl (BUocucTemMbl) Kak npegmeT uadydeHusa 6uonormn. OTnvymne
>KUBbIX CUCTEM OT HEOPraHNYeCKOoW Npupoapl.

CeoincTtBa 6uocucteMm 1 ux pasHoobpasue. YpoBHU opraHmsaumm 6nocuctem:
MONEKYNIAPHbIN, KJIETOYHbIW, TKaHEeBbI, OpPraHU3MeHHbIN, MOonyNALNOHHO-BNOOBOW,
9KOCUCTEMHBIN (BUOreoLeHOTUYECKNIN), BUOCHEPHDIA.

LemoHcTpaunn:

Tabnuubl n cxembl: «OCHOBHbIE MPU3HAKN XN3HU», «YPOBHU OpraHn3auumn >Xnsom
npupoabl».

O6opynosaHue: mogenb monekynbl HK.

Tema 3. XMNYECKIMIN COCTaB U CTPOEHNE KIETKN.

XuMU4ecKun coctaB KNETKU. XMMUYECKUE 3NIEMEHTbI:  MaKpO3JIEMEHTHI,
MUKPO3anieMeHTbl. Boga n MmmHeparsnbHble BeLecTBa.

OyHKUMM  BOObl W MUHepanbHbIX BewectB B Khnetke. [logaoep>xaHue
ocMOTMYeckoro 6anaHca.

Benkn. CoctaB u cTpoeHne 6enkoB. AMUHOKUCAOTbI — MOHOMEPbI 6enKoB.
He3zameHMMble N 3aMeHVMble aMUHOKMUCOTbl. AMUHOKUCNOTHBLIM COCTaB. YPOBHU
CTPYKTYpPbl 6€NKOBON MOMEKY bl (NepBUYHAdA, BTOPUYHAs, TPETUYHAA N YeTBepTUYHaA
CTPYKTYpa). XuMmmn4eckne ceomnctea 6enkoB. buonormnyeckmne yHKUMN 6enKoB.

depMeHTbl — Buonormnyeckne kKatanudatopbl. CTpoeHne epMeHTa: aKTUBHbIN
LUeHTp, cybecTpatHasa cneuyngunyHocTb. KodepmeHTbl. ButamuHbl. OTanumns pepmeHToB
OT HEOPraHN4YeCKNX KaTanm3aTopos.

Yrnesogpl: MoHOcaxapuabl (FoKo3a, pubosa n ges3okcnpubosa), gncaxapugpl
(caxaposa, nakTo3a) W noaucaxapugbl (Kpaxman, [MKOreH,  Lennono3a).
Buonornyeckne yHKUMN yrnesonos.

Jlvunuabl:  Tpuravuepuabl, hochonunuabl, cTepouvabl. 'mppodunnbHo-
rmgpodobHble ceoncTea. buonornyeckne pyHkuun nunugos. CpaBHeHne yriesonos,
6enKoB 1 NUNUAOB KaK UCTOYHUKOB SHEPTUN.

HyknenHosble kucnotel: OHK n PHK. Hykneotunabl — MOHOMeEpPbLI HYKIEMHOBbIX
kncnot. Ctpoenne n dyHkuun OHK. CtpoerHne n dyHkumn PHK. Bugbl PHK. AT®:
CTPOEHNE N PyHKLUN.



LinTonorusa — Hayka o KneTtke. Kneto4yHas Teopusi — npumMmep B3aMOAENCTBUS Naen
N (pakToOB B HAY4YHOM MO3HaHUN. MeToapbl N3y4eHNsT KNETKN.

KneTtka Kak uenoctHas »wuas cuctema. ObLlume npusHaku KNeToK: 3aMKHyTas
Hapy>xHast MembpaHa, monekynbl OHK kak reHeTuyeckuii annapat, cuctema CuHTe3a
Benka.

Tunbl KNETOK: ayKapmnoTuyeckas un npokapuoTtnyeckas. OCobeHHOCTUN CTPOEHNS
NPOKapPMOTUYECKON KNETKN. KneTto4yHas cteHka 6aktepuin. CTpoeHME 3yKapuoTMHECKOM
KneTkn. OCHOBHbIE OTINYUSA PACTUTESNBbHON, XXUBOTHON U rPUBHON KNETKN.

[MOBEPXHOCTHbLIE CTPYKTYPbl KMETOK — KJETOYHAA CTEeHKa, FIMKOKanIuKe, ux
dyHKumn. lNnasmatnyeckas membpaHa, eé€ csoncTtea U yHkumn. Liutonnasma n eé
opraHongpl. OpHomMeMbpaHHble opraHouabl Knetkn: 3lC, annapat [onboxu,
nm3ocombl.  [lonyaBTOHOMHbIE  OpraHouabl  KAETKU:  MUTOXOHAPWW, nnacTugpl.
MpouncxoxxgeHne MMTOXoHAPUN n nnactua. Bugpl nnactua. HemembpaHHbie opraHongpl
KNETKN: pUBOCOMbI, KIETOYHbIA LEHTP, LEHTPUONN, PECHUYKU, XIYTUKN. DyHKunn
opraHongoBs KNeTku. BkntoyeHus.

ADpo — perynatopHbi LEHTP KneTtkn. CTpoeHue sagpa: sgepHas o60n04ka,
Kapuonnasma, XpoMaTuH, S4pbILLKO. XPOMOCOMbI.

TpaHCnopT BELLECTB B KIETKE.

IemoHcTpaunn:

MopTtpeTbl: A. JleseHryk, P. I'yk, T. LLBaHH, M. LLInengeH, P. Bupxos, [>X. YOTCOH,
®. Kpuk, M. Yunkuuc, P. ®panknuH, K. M. bap.

Onarpammebl: «PacnpefeneHne XMMUYECKUX 371IEMEHTOB B HEXUBOW MPUPOLE»,
«PacnpepgeneHne XuMn4eCcKnx afieMeHTOB B XXUBOW Npupoge».

Tabnuubl " cxembl: «[lepnognyeckas Tabnuua XUMUYECKUX INIEMEHTOB»,
«CTpoeHne Monekynbl BoAbl», «bnocnHTes 6enka», «CTpoeHne Monekynbl 6enka»,
«CTpoeHne epmeHTa», «HyknemHoBble kKucnoTtbl. AHK», «CtpoeHne monekynel ATO»,
«CTpOEHNE 3yKaApUOTUYECKON KNETKU», «CTPOEHUE >XMBOTHOW KNETKU», «CTpoeHune
PacTUTENBbHON KNETKU», «CTPOEHUE NPOKapUOTUYECKON KNeTku», «CTpoeHue sappa
KNEeTKN», «Yrnesogpl», «Jlunngbl».

O6opynoBaHMe: CBETOBOW MWKPOCKOMN, 0b6opyaoBaHWe LS MNpPOBEeAeHMs
HaAGNIOAEHNA, WU3MEPEHUI, 9KCMNEPUMEHTOB, MUKpoONpenapatbl PacTUTENbHbIX,
XKNBOTHbIX N BaKTepuanbHbIX KNETOK.

JlabopaTtopHble 1 npakTndeckne paboTol:

JTabopaTopHasa pabota Ne 1. «M3y4yeHne kaTanMTU4eCcKon akTUBHOCTU DEPMEHTOB (Ha
npumMepe amunasbl UnNn Katanasbl)».

JTabopaTtopHas paboTta Ne 2. «M3ydyeHme CTPOEHUNs KMETOK pacTEeHUM, XUBOTHLIX WU
GakTepuii 04 MMKPOCKOMOM Ha roTOBbIX MUKpoNpenapaTax U Ux onmcaHme».

Tema 4. X)KnzHegeatenbHOCTb KNETKN.

O6meH BellecTB, UM metabonuam. Accumunsaumsa (nnactndeckmin 0bmeH) 1
ONCCUMUNALMS  (SHEPreTUYecKnin obmeH) — [OBe CTOPOHbl eguHOro npouecca
mMeTabonuama. Ponb 3aKOHOB COXpaHeHWs BELWEeCTB W SHEpPrum B MOHMMaHWUU
meTabonunama.

Tunbl o6bMeHa BewecTB: aBTOTPOMHbIA 1 reTepoTpodHbIn. Ponb depmeHToB B
obMeHe BELLECTB 1 NPEeBPALLEHNN SHEPTUN B KIIETKE.

doTocuHTE3. CBEeTOBast 1 TeMHOBas dasbl poTocuHTE3a. Peakumm boTocnHTesa.
OPPeKTNBHOCTL (POTOCUHTE3A. 3HAYEHME (POTOCUHTE3A ANA XWU3HM Ha 3emne.



BnvsHue ycnosuin cpefbl Ha POTOCUMHTES N CNOCOObI MOBbILLEHNSA €M0 NPOAYKTUBHOCTH
Y KYNbTYPHbIX PaCTEHWIA.

XeMOoCUuHTE3. XeMOCUHTe3upyLwme 6akTepun. 3HaA4YeHUe XeMOCUHTe3a Ans
XKN3HU Ha 3emre.

DHepreTn4yeckmin obMeH B KneTke. PaclienfneHne BewecTB, BblOefIEHNne W«
aKKyMyNMpOBaHWE 3Heprun B KNETKe. JTarnbl dHepretndeckoro obmeHa. [nukonuns.
BpoxeHne wun ero Bugbl. KncnopogHoe OKUCNEHWE, WAN  KNETOYHOE [ObIXaHue.
OkucnutenbHoe ochopunupoBaHne. SPPEKTUBHOCTb SHEPrETUHECKOO OOMEHa.

Peakuumn matpunyHoro cuHtesa. ['eHeTndeckas nHdpopmauusa n OHK. Peanusauus
FEHETMYEeCKON WHpopMaumnm B KneTke. [eHeTn4eckKnin Kog W ero CBOWCTBA.
TpaHcKkpunuma — maTtpudHbin cnHTed PHK. TpaHcnsaumsa — 6nocnHTesd 6enka. Otanbl
TpaHcnauun. KognposaHne aMnMHOKNCNOT. Ponb pnbocom B GuocnmHTe3e 6enka.

Hekneto4Hble (popmbl XK3HU — BuUpycbl. cTopus oTKpbiTua supycos (4. W.
ViBaHoBCKUIM). OCOBEHHOCTN CTPOEHUSA U XXN3HEHHOIO Uukna BupycoB. bakTepnodarn.
BbonesHn pacTeHun, >XMBOTHbIX W YenoBeKa, BbI3blBaeMble BuUpycamun. Bupyc
nmmyHogeduunta Yyenoseka (BUY) — sosbygutens ClNOa. ObpaTtHasa TpaHCKpunuus,
peBepTasa un nHterpasa. lNpogunaktnka pacnpoCcTpaHeHnsa BUPYCHbIX 3aboneBaHui.

LemoHcTpaunn:

MopTtpeThl: H. K. Konbuos, . N. saHosckuin, K. A. Tummnpases.

Tabnnupl n  cxembl: «Tunbl nuTaHusa», «MeTtabonuam», «MutoxoHgpus»,
«QHEepreTn4eckuin - obmen», «Xnoponnacrt», «PoTocumHTE3», «CTpoeHne [OHK»,
«CTpoeHne 1 QYHKUMOHMPOBaHME reHa», «CuHTEe3 6enka», «[eHeTu4eckuin kopg»,
«Bupychbl», «baktepuodarn», «CTpoeHune wn XusHeHHbin uukn Bupyca CllA0a,

bakTepuodara», «Pennukauuys JHK».

O6opypnosaHue: Mopgenu-annavkaumm «YpgsoeHne [OHK un  TpaHckpunuus»,
«brnocnHtes 6enka», «CTpoeHne KneTkn», Mogens cTpyktypbl AHK.

Tema 5. PasamMHOXeHne 1 nHavMsuagyanbHoe passuTne opraHn3moB.

KneTouHbIN LUK, NN XXU3HEHHBIM UMK KneTkn. HTepdasa n mutos. lNpoueccsl,
npoTtekawowme B WMHTepdase. Pennnkaumsa — peakuusi matpudHoro cuHtesa [JHK.
CTpoeHne XpoMoCcoM. XPOMOCOMHbI Habop — KapunoTun. OunaongHbin v raniongHbIn
XPOMOCOMHbIE Habopbl. XpomaTtuabl. LMTOnorndyeckne OCHOBbI Pa3MHOXXEHUS U
NHAMBNOYANbHOIO PasBnUTUS OPraHN3MOB.

Henenve knetku — Mntod. Ctagmm mmntosa. lNpouecckl, Nponcxogsaime Ha pasHblX
cTagmsx Mutosa. bnonorn4eckum cMmbicn MUTO3a.

Mporpammupyemas rmbenb KNeETKu — anonTos.

dopMbl pa3MHOXXEHUST opraHn3moB: 6ecrnonoe n nososoe. Buabl 6ecnonoro
Pa3MHOXEHUA:  AefieHne HaaBoe, MOYKOBaHME OOHO- U MHOFOKJIETOYHbIX,
cnopoobpasoBaHne, BeretaTMBHoOe pa3MHOXeHue. VICKYyCCTBEHHOE KJIOHMpOBaHue
OpraHn3moB, ero 3Ha4eHne anga cenekumnm.

[MonoBoe pa3aMHOXEHNE, ero OTnM4mMsa ot 6ecnonoro.

Menos. Cragum wmenosa. [lpouecchl, npoucxogsawme Ha CTagusx Menosa.
[MoBegeHne xpoMocoM B Meno3e. KpoccuHrosep. brnonorndeckum cMbiCn U 3Ha4YeHne
Menosa.

lameToreHes — npouecc 06pa3oBaHNA MOSIOBbIX KMETOK Y XXUBOTHbIX. NonoBble
)Xenesbl: CEMEHHMKUN 1 andHnKK. OBpa3oBaHne 1 pasBUTME MNOJOBbLIX KNETOK — raMeT
(cnepmaro3oung, snuekneTka) — cnepmartoreHe3 n osoreHe3. OCO6eHHOCTN CTPOEHMS
ANLEKNETOK 1 cnepmatosongos. OnnogoTeopeHmne. NapTeHoreHes.



VHomsnpgyansHoe passuTne (oHTOreHes). OMbproHaneHoe passuTne
(embpuoreHes). ITanbl 9MOPUOHANBHOrO PasBUTUA Yy MNO3BOHOYHbLIX >XMBOTHbIX:
apobneHne, racTpynsaumsa, opraHoreHes. [locTambpuoHanbHOe passutue. Tunbl
NOCTOMOPUOHANBbHOIO PasBUTUSA: NPSIMOE, HEMPAMOE (NMMYNMHOYHOE). BnnsHue cpeabl Ha
pasBuTE OpPraHM3mMoB, aKTopbl, CNOCOBHbLIE BbI3biBaTb BPOXKAEHHbLIE YPOLCTBA.

PocT 1 passutne pacteHuin. OHTOreHes3 LBETKOBOIO PacTEHUS: CTPOEHMNE CEMEHN,
cTagum passuTus.

[emMoHcTpaumu:

Tabnuubl ©n  cxembl: «POpPMbl  Pa3MHOXEHUA  OpPraHu3MoB», «[lBOWHOE
OonsogOTBOPEHMNE Y LUBETKOBbIX pacTeHui», «BeretatnBHoe pasmMHOXeHne pacTeHuin»,
«[leneHne kneTkn 6aktepuin», «CTpoOeHNe NoNOBbIX KNETOK», «CTPOEHNEe XPOMOCOMbI»,
«KnetouHbin uukn», «Pennnkauna OHK», «Muto3», «Meinos», «[1psmoe n Henpsmoe
passuTne», «[aMeToreHe3 y MekonuTalwmx u 4enoseka», «OCHOBHble cTagun
OHTOreHesa».

O6opypnosaHue: MUKPOCKOM, MUKponpenaparbl «Cnepmarosongbl
MNeKoNUTaWeEro», «ANuekneTka MaekonuTalLwero», «KapuoknHes B KIeTKax
KOpeLLKa Jyka», MarHuTHasi Mopgenb-anniavkauma «[eneHve knetku», mopgens OHK,
Mopenb meTadasHOW XPOMOCOMbI.

JlabopaTtopHble 1 npakTndeckne paboTol:

JTabopaTopHasa pabota Ne 3. «HabniogeHne MuTO3a B KreTKax KOHYMKa Kopelluka nyka
Ha roToBbIX MUKpoONpenapaTax».

JTabopaTtopHas paboTa Ne 4. «M3yyeHMe CTpPOEHMsI MONOBbLIX KETOK Ha rOTOBbIX
MUKponpenaparax».

Tema 6. HacnegCcTBEHHOCTb U MIBMEHYMBOCTb OPraHN3MOB.

MNpegMeT u 3agayvn reHeTuku. ictopus pasButmna reHeTuku. Ponb umntonorum m
aM6pMOSIorMn B CTaHOBNEHUN FeHETUKN. BKknag pocCcumnckux n 3apyberkHblX YHEHbIX B
pasBuTME reHeTUKU. MeTtogpl reHeTukn (rMbpuaonorm4ecKun, LUTOreHETUYECKUN,
MOSIEKYNAPHO-reHeTUYeCKnii). OCHOBHblE reHeTudeckue noHATUS. [eHeTnyeckas
CUMBOJINKA, NCMOJIb3yeEMasi B CXEMaX CKPELLUMBaAHWIN.

3aKOHOMEPHOCTM HacnegoBaHuss MPU3HaKoB, YycTaHoBMEHHble [. MeHgenewm.
MoHornbpuagHoe ckpeLmBaHue. 3akKoH eqmHoo6pasus rmépungos NEPBOro NOKONEHWS.
MpaBnno QOMMHNMPOBaHUS. 3aKOH pacLlenaeHnsa Npn3Hakos. [MnoTe3a YNCTOThbl FraMeT.
MonHoe n HeENONHOE AOMUHMPOBAHNME.

OvrnbpngHoe ckpewmBaHne. 3aKOH HE3aBMUCMMOro HacnegoBaHUs NPU3HAKOB.
LinToreHeTnyeckne OCHOBbl  OUrMbpugHOro  ckKpewmsBaHud.  AHanmaupyloLliee
cKpewmBaHue. Vicnonb3oBaHne aHaNM3NPYOLLEro CKpeELUmMBaHUS LN onpefeneHus
reHoTuna ocobu.

CuenneHHoe HacnegoBaHve npu3HakoB. Pabota T. MopraHa no cuensieHHOMY
HacnegoBaHMo reHoB. HapyLueHne cuenneHns reHoB B pe3ynbTaTte KPOCCUHroBepa.

XpoMOCOMHasi TeopusA HacnNeACTBEHHOCTWU. ['eHeTu4YecKne KapThbl.

leHeTMKka nona. XpOMOCOMHOe onpegeneHne nona. AyTOCOMbl U MONOBbIE
XPOMOCOMbI. [OMOrameTHble W reTeporameTHble opraHuambl. HacneposaHue
NPU3HaKOB, CLEMEHHbIX C NOJIOM.

M3ameHumBOCTb. Buabl M3MEHYMBOCTWN: HEHACNEOCTBEHHAs U HacnefCTBEHHas.
Ponb cpepnbl B HeHacnegCcTBEHHON N3MEHUYMBOCTU. XapakTepucTka MoANMUKaLNOHHON
N3MeH4YMBOCTU. BapuaumoHHbIl psg u BapuauuoHHast Kpueasi. Hopma peakuum



npu3Haka. KoNMYyecTBEHHblE W Ka4yeCTBEHHbIE MPU3HAKN N UNX HOpMa peakuuu.
CsolicTBa MOgNMUKALMOHHON N3MEHYMBOCTH.

HacnepgctBeHHasa, wnu reHoTununyeckasl, W3MeH4YMBOCTb. KombuHaTuBHas
N3MeH4YMBOCTb. Melio3 1 NonoBO NPOLLECC — OCHOBA KOMOUHATUBHOM M3MEHUYNBOCTH.
MyTaumoHHass U3MEeHYMBOCTb. Knaccudukaumss mMyTaumin: reHHble, XPOMOCOMHbIE,
FEHOMHble. YactoTa ” npuyMHbl  MyTauuin. MyTareHHole  (pakTopbl. 3akoH
FOMOJIOMMYECKNX PSAQO0B B HAaCNeacTBeHHON nameH4ymsoctn H. 1. Basunosa.

BHesinpepHas HacnegCTBEHHOCTb U UIBMEHYNBOCTD.

"eHeTnKa yenoBeka. KapnoTtun yenoseka. OCHOBHbIE METOObI FEHETUKM YENOBEKA:
reHeanorn4eckun, 6AN3HeLoBbIN, LMTOreHeTUYECKUI, BUOXUMUYECKIUI, MONEKYNSIPHO-
rEHETUYECKUNI. CoBpeMeHHoe onpepenexHne reHoTumna: NOSIHOrEHOMHOE
CEKBEHMPOBaHWe, reHOTUNMpPoOBaHMe, B TOM u4ucne ¢ nomowpbio [MUP-aHannaa.
HacnepctBeHHble  3aboneBaHusi 4enoBeKa: TreHHble 0one3Hn, 6one3Hn ¢
HacneacTBEHHOW NpenpacrnofioXKEHHOCTbIO, XPOMOCOMHble 60/1e3HN. ComMaTnyeckme n
reHepaTtyBHble MyTaumn. CTBONOBblE KNETKU. [MpUHUMNbLI 300POBOro obpasa >XMU3HW,
ONArHOCTUKK, MPOMUNAKTUKM U NIeYEeHUs1 reHeTndeckux 6one3Hen. Mepguko-
FEHETMYECKOE  KOHCY/NbTUPOBaHME.  3HA4YeHWe  MEeOUUMHCKOW  FEHETUKU B
NPEenoTBPAaLLEHNN N NNEYEHNN FTEHETUYECKIMX 3ab0neBaHnin YenoBeka.

IemoHcTpaunn:

Moptpetbl: . Mengenb, T. MopraH, . gpe ®puns, C. C. YertBepukos, H. B.
Tumodees-Pecosckuin, H. . BaBunos.

Tabnuubl 1 cxembl: «MOHOrMOPUOHOE CKPELLMBAHME U €ro LUToreHeTn4eckas
OCHOBa», «3aKOH pacLUennieHnst U ero UUTOreHeTu4eckas OCHOBa», «3aKOH YNCTOTbI
rameT», «QurnbpugHoe cKpewmBaHue», «Llutonormyeckne oOCHOBbI ANrMBPUOHOIO
cKpeLwmBaHus», «Menos», «<BaanmogencTaemne annesnbHblX FreHOB», «[ eHeTNYeCcKne KapThbl
PacTEeHUN, >KMBOTHbIX W 4enoBeka», «[eHeTMka nona», «3aKOHOMEPHOCTN
HacnenoBaHUsl, CLENIEHHOrO C NOOM», «KapnoTunbl YenoBeKa U XUBOTHbIX», «Bugpl
N3MeH4YmBoCTU», «MogudukaumoHHass W3MEHYNBOCTb», «HacnegosaHne pesyc-
hakTopa», «[eHeTuKa rpynn Kposu», «MyTaunmoHHast UISMEHUYNBOCTb».

O6opypnosaHue:  mopgenu-annavkaumm  «MoHOrMbpugHoe  CKpelmBaHue»,
«HenonHoe gomMmHMpoBaHue», «AnrnbpungHoe ckpeLmBaHne», «[epekpeECT XpPOMOCOM>»,
MNKPOCKON 1 MuKponpenapat «[dpo3ocguna» (Hopma, Mytaumnm OpMbl KPbISIbEB U
oKpackmn Tena), repbapuin «[C0Opox NOCEBHOM>.

JlabopaTtopHble n npakTndeckne paboTol:

JTabopaTopHas paboTta Ne 5. «MN3yyeHne pesynbTaTtoB MOHOMMBPUAHOIO 1 AUrnbpuagHoro
CKpelwmBaHna y Apo30usibl Ha rOTOBbLIX MUKponpenaparax».

JTabopaTtopHas pabota Ne 6. «M3yyeHne MOANMPUKALNOHHON W3MEHUYNBOCTM,
NOCTPOEHME BapaLNOHHOIo psaa 1 BapnauuoHHOM KPUBOM».

JTabopaTtopHas pabota Ne 7. «AHanuM3 wmytauum y AOpo3odurnbl Ha rOTOBbIX
MUKponpenaparax».

MpakTtnyeckas pabota Ne 2. «CocTaBneHne n aHanma pogoCnoBHbIX YENTIOBEKAY.

Tema 7. Cenekums opraHnamoB. OCHOBbI OMOTEXHOIOMNN.

Cenekumns Kak Hayka 1 npouecc. 3apoXXaeHne Cenekuum n OMecTnkaums. YyeHme
H. . BaBunoBa 0 ueHTpax NpoOUCXOXXAEHUS U MHOroo6pasus KyfbTYPHbIX PacTEHWUIA.
LleHTpbl nponcxoXxaeHns goOMalUHNX XXUBOTHbIX. COpT, nopoaa, LWTaMM.

CoBpemMeHHble MeTofbl cenekumn. Maccosbini U nHOuBMAYanbHbIA OTOOPLI B
Cenekumm pacTteHun un >XMBOTHbIX. QOueHka 3KcTepbepa. bnnskopoacTeBeHHoe



cKpewmBaHue — NH6puanHr. Yuctas nuHus. CKpelumBaHmne YUCTbIX IMHWMA. TeTeposuc,
nnn rmépugHaa cuna. HepopacTtBeHHOe ckpewwmBaHne — aytopuanHr. OTpanéHHas
rmbpungnsaumnsa n eé ycnexu. VICKyCCTBEHHbIN MyTareHe3 1 nosyvYeHne noavnaouaos.
[OCTXeHns cenekumm pacTeHnin, XXMBOTHbLIX U MMKPOOPraHU3MOB.

BuotexHonorns Kak oTpacnb MNpou3BoACTBa. [eHHaa WHXeHepus. JTanbl
co3paHunsa pekombuHaHTHom JHK 1 TpaHCreHHbIX opraHn3mMoB. KneToyHasa NHXXeHepus.
KneTo4Hble KynbTypbl. MUKPOKNOHaNbLHOE pasMHOXEHWE pacTeHuin. KnoHuposaHue
BbICOKOMPOAYKTMBHbIX  CESIbCKOXO3ANCTBEHHbIX OPraHu3MoB. OJKOJSIOMMYECKNE U
aTu4eckme npobnemol. MO — reHeTU4eCKN MogMULNPOBaHHbIE OPraHN3MbI.

IemoHcTpaunn:

MopTtpeTol: H. V. BaBunos, . B. Muuypwun, I'. [l. KapneyeHko, M. ®. /IsaHoB.

Tabnuubl n cxembl: KapTa «LIeHTpbl NPOMCXOXOEHNSA N MHOFrO06pa3uns KybTyPHbIX

pacteHuin», «llopoabl AOMALUHMX >XUBOTHbIX», «CopTa KyNbTYPHbIX pPacTEeHUI»,
«OTpanérHHas rmbpuansayus», «PaboTbl akagemuka M. ®. ViBaHoBa», «[lonunnongus»,
«O6beKkTbl  BuoTexHonornn»,  «KnetodHble  KyAbTypbl U KIOHUPOBaHUE»,

«KOHCTpynpoBaHne 1 NepeHoc reHoB, XPOMOCOM>.

O6opynoBaHme: Myns>ku MaogoB U KOPHEMNOAOB OUKNX (DOPM U KYNbTYPHbIX
COPTOB pacTeHun, repbapuin «CenbCKOXO3ANCTBEHHbLIE PACTEHUS».

JlabopaTtopHble 1 npakTndeckne paboTol:

OKcKypceusi «OCHOBHbIE METOAbBI N OCTUXKEHUS CENEKLMN PACTEHUIA 1N XXNBOTHbIX
(Ha CeneKUMOHHYIO CTaHLUMIO, NNEMEHHYO epMy, COPTOUCHTbITATENbHbINA Y4acToK, B
TENNYHOE XO3KANCTBO, NabopaTopuo arpoyHNBEPCUTETA NN HAYHYHOIO LIEHTPA)».

11 KJ1IACC

Tema 1. OBontoOLMOHHAA 6uonorus.

MpennocbinikKn BO3HMKHOBEHUS SBOJIIOLMOHHON Teopun. DBOJIIOLMOHHAA Teopus
n eé mecto B 6muonorun. BnvsHne 3BONIOLMOHHONM Teopun Ha passutne éuonorun m
APYrux HayK.

Ceupetenbctea  aonoumn.  [ManeoHTonorn4yeckne:  NOCNeaoBaTeNbHOCTb
nosiBNeHNs BWOOB B NaNIEOHTONOMMYECKON JNeTonncn, nepexogHble  (OpPMbI.
Buoreorpadguyeckue: cxogcTeo 1 pasnuyune gayH n hnaop MaTeprukos 1 OCTPOBOB.

OMOpUonormMyeckne: CxXOAcTBa U pasnmyus SMOPUOHOB pasHbiX BUOOB
NO3BOHOYHbIX.  CpaBHUTENbHO-AHAaTOMUYECKME:  FTOMOJIOMNYHbIE,  aHaNornyHbIE,
PYAVMEHTapHble OpraHbl, arasm3mbl. MoneKkynsapHO-6MOXMMNYeCKme: CXoacTBO
MEXaHM3MOB HACNEACTBEHHOCTM W OCHOBHbIX METaboNn4ecknx nyTen y BCeX
OpraHn3moB.

DBonoumoHHas Teopus Y. JapsuHa. Npegnocbink BO3HMKHOBEHUS OAapBUHU3MA.
Oswxywime cunbl aBosouun BUAOB MO [apBuHy (M3ObITOYHOE pPas3MHOXKEHME MNpU
OrPaHN4YEHHOCTN  PECypCoB, HeOonpepenéHHas  U3MEH4YMBOCTb, 6Gopbba  3a
CyLLEeCTBOBaHME, ECTECTBEHHbIN OTOOP).

CuHTeTndeckas Teopus asontounm (CTI) n eé oCHOBHbIE NOIOXKEHUS.

Mukpoasonoums. [Nonynauua Kak eguHiLa Buga v 3BOIOLNN.

OsvxyLume cunbl ((pakTopbl) 9B0OOLUN BUAOB B Npupoae. MyTaumoHHbIn npouecc
N KOMBUHATMBHAA N3MEHYMBOCTb. [MonynaumMoHHbIe BONHbI U apend reHos. V3onauns
N MUrpaums.

EcTectBeHHbIN OTOOP - Hanpasnsawowmn daktop asoswoumn.  Dopmbl
€CTeCTBEHHOIO oTHopAa.



MpucnocobneHHOCTb OpraHNM3MoB Kak peadynbtar  asonwouun.  [Npumepsl
NpPMCNoco6neHnin y opraHn3mos. ApoMopdo3bl 1 nanoagantTauun.

Bup v Bupoobpasosanue. Kputepun Bnga. OCHOBHbIE (hOpMbl BUAOOOPaA30BaHUS:
reorpaduyeckoe, 3KOI0rM4eckoe.

Makpoasonouus.  dopmbl  3BoAOUUK:  PUNEeTUYECKas,  OUBEpreHTHas,
KOHBEPreHTHas, napannesnbHas. HeobpatnMoCTb 3BOOLNN.

[MpouncxoxgeHne OT Hecneumanu3npoBaHHbIX npeakos. [lporpeccupytowas
cneymanusauns. AgantTueHasa pagmaums.

LemoHcTpaunn:

MopTpeTbl: K. JluHHen, XK. B. Jlamapk, Y. OapeuH, B. O. KoBanesckun, K. M. bap,
2. Nekkenb, ®. Mionnep, A. H. Cesepuos.

Tabnuubl N cxembl: «Pa3BuTne OpraHM4eckoro mupa Ha 3emne», «3apoaplun
MO3BOHOYHbBIX >XUBOTHbIX», «ApPXEONTEepUKC», «dopMbl 60pbbbl 32 CyLleCTBOBaHME>,
«EcTecTBeHHbIN 0TO6OpP», «MHOroobpasne copToB pacTteHuin», «MHoroobpasne nopop
XXUBOTHbIX»,  «[lonynaummn»,  «MyTaunoHHas  M3MEHYUBOCTb»,  «ApPOMOPEO3bi»,
«lgnoapantaunn», «Obwan pgereHepauuns», «OBvKyLuMe cunbl aBonoumn», «Kapta-
cxema MapuwpyTta nytewectsus Y. [HapsuHa», «bopbba 3a CyllecTBOBaHUE»,
«[1pncnocobneHHOCTb OpPraHn3mMoB», «["eorpagunyeckoe BNOoobpasoBaHmne»,
«39KONorn4eckoe BnooobpasosaHne».

O6opynoBaHne: KONNeKkums HAaCEKOMbIX C pasfinyHbIMU TUNamMu OKpacku, Habop
NNOAOB N CEMSIH, Konnekumnsa «lMprumepsbl 3amTHbLIX NPUCMOCOBNEHUIN Y XKMBOTHbIX»,
mogenb «OCHOBHbIE HanpaBneHns 3Bonlounn», 06bEMHas Mopenb «CTpoeHune
FOSIOBHOMO MO3ra NO3BOHOYHbIX».

Buoreorpaguyeckas kapta mupa, koanekums «@opmMbl COXPAHHOCTU MCKOMaeMbIX
XXUBOTHbIX WM pacTeHuin», Mogenb annaukaumsa «lepekpECT XPOMOCOM», BRaXXHble
npenapatbl «Pa3Butne Hacekomoro», «PassButune narywkm», Mukponpenapart
«[dpo3ocuna» (Hopma, MyTaumm opMbl KPbIIbEB 1 OKPACKKN TeNa).

JlabopaTtopHble 1 NpakTnyeckne paboThbl:

JNTabopatopHas pabota Ne 1. «CpaBHeHMe BUOOB NO MOPKOOrM4eckoMy KpUTEPUIOY.
JlabopatopHasa pabota Ne 2. «OnucaHme npucnocobreHHOCTU opraHMamMa u eeé
OTHOCUTESIbHOIO XapakTtepay.

Tema 2. BOSHMKHOBEHME U pa3BUTUE XXU3HM Ha 3emne.

[oHay4Hble nNpencTaBneHnss O 3apoXXAEHUN >KU3HWU. Hay4yHble runoTesbl
BOSHNKHOBEHWS XXN3HW Ha 3emne: abnoreHes 1 naHcnepmmnsa. XuMnyeckasa 3BoSIoLmS.
ABUNOreHHbIN CUHTES OPraHNYECKMX BELLECTB U3 HEOPraHNYECKNX. DKCMEPUMEHTANBHOE
NOOATBEPXOEHME XUMUYECKON 3Bonouun. HavanbHble 3Tanbl  GMONOrMYECKOm
sonoumn. mnotesa PHK-mupa. ®opmmpoBaHne MeMOpaHHbIX CTPYKTyp W
BO3HNKHOBEHME MNPOTOKNETKU. [lepBble Knetkn un ux aponwound. dopmmpoBaHne
OCHOBHbIX FPYNn XX1UBbIX OPraHN3MoB.

PasBntne XusHm Ha 3emnie No apaMm u nepuogam. Katapxein. Apxenckas u
npoTepo3oickas apbl. Naneo3olickas apa n eé€ nepuogbl: KEMOPUNCKNIA, OPAOBUKCKUNA,
CUNYPUNCKNIA, 0EBOHCKNN, KAMEHHOYIOJIbHbIN, MEPMCKUIA.

Me3o3o1ickas apa 1 eé nepnoapl: TPNacoBbIN, KOPCKUIA, MESTOBOW.

KanHozoickaa 3spa u €€ nepuopbl:  NaneoreHoBbll,  HEOreHOBbIN,
aHTPOMNOreHOBbIN.

Xapaktepuctuka knumata u reonorndeckmx npoueccoB. OCHOBHble 3Tanbl
3BOJIIOLNN PACTUTENBHOMO U XXUBOTHOIO Mupa. APOMOpP(O3bl Y pacTEHNA U )KNBOTHbIX.
MosBneHne, pacuBeT 1 BbIMUPaHWE Py XMBbIX OPraHN3MOoB.



Cuctema oOpraHM4eckoro Mupa Kak oTpaxeHue aonounn. OCHOBHbIE
cucTemaTmyeckue rpynnbl OpraHn3MoB.

IBOOUNA YenoBeka. AHTPOMONOrMA Kak Hayka. PassButue npegctasBneHuin o
NponCXOXOeHUN Yenoseka. MeToabl n3yyeHns aHtponoreHesa. CxoacTea 1 pasnmyns
YyesloBeKa M XXMBOTHbIX. CUCTEMATNYECKOE NOSIOXKEHNE YefoBeKa.

Osmxywme cunbl (hakTopbl) aHTponoreHe3a. HacnegcTtBeHHas MU3SMEHUYNBOCTDL U
€CTecTBEHHbIN 0T60p. OOLLECTBEHHbIN 06pa3 >XN3HW, U3rOTOBJIEHNE OPYyAUN TPYyAa,
MbILLSIEHME, PEYb.

OcCHOBHblE CTaamMm N BETBWM 3BOJIOLMM YENOBEKA: aBCTpanonuTekn, Yenosek
yMernblin, Yenosek nNpsaMoxogawmin, Yenosek HeaHOepTanbCKuii, YenoBek pasyMHbIN.
Haxopkun nckonaembiX OCTaTKOB, BPEMSA CYLLECTBOBaHWs, 061acTb pacnpocTpaHeHus,
06BbEM rofIOBHOro MO3ra, 06pas >XMU3HU, OPyAS.

Yenoseueckune pacbl. OCHOBHble 60JbLUNE packl: eBponeongHas (esBpasuinckas),
Herpo-aBcTpajsiongHasa (dkBaTtopuanbHas), MOHronongHas (asmaTtCko-aMepuKaHcKas).
YepTbl NPMCNOCOBAEHHOCTN MpencTaBUTENIEN YENOBEYECKMX pac K  YCOBUAM
cylwecTBoBaHusA. EgMHCTBO YenoBeveckunx pac. Kputuka pacusma.

[emMoHcTpaumu:

MopTpeTbl: ®. Pean, J1. Mactep, A. V. Onapun, C. Munnep, I'. FOpun, Y. DapsuH.

Tabnuubl n cxembl: «Bo3HukHOBeHMe ConHe4yHOM cuctembl», «Passutue
OpraHn4yeckoro  mupa», «PacTtutenbHas KNneTKa», «KnsoTtHas KNeTKa»,
«[MpokapunoTndeckas knetka», «CoBpeMEHHas CUCTEMA OPraHUYecKoro Mupa»,
«CpaBHEHME aHaTOMUYECKNX YEPT CTPOEHUS YeloBEKA U YENIOBEKOOOPAa3HbIX 06E3bsiH»,
«OCHOBHbIE MeCTa ManeoHTONOMNMYECKUX HAXOAOK NPEAKOB COBPEMEHHOIO YEN0OBEKA»,
«[peBHenwne nogu», «[dpeBHne nwoan», «llepBble COBPEMEHHbIE  NOAN»,
«Henose4veckune pachbl».

O6opynosaHune: mynsxkn «[poncxoxxaeHne yenoseka» (60CTbl aBCTPanonNUTEKA,
NUTEKaHTPONa, HeaHaepTanbLa, KPOMaHbOHLA), CNENKn UM N306paXkeHnst KaMeHHbIX
opyaui nepBOOLITHOrO  4YenoBeka  (KaMHU-4omnnepbl, pybuna, cKpebna),
reoxXpoHosnornyeckas Ttabnuua, kKonnekumst «PopMbl  COXPAHHOCTU MCKOMAeMbIX
XKVUBOTHbIX N PaCTEHNN».

JlabopaTopHbie 1 NnpakTnyeckue paboTbl:

MpakTtnyeckas pabota Ne 1. «N3yyeHne nckonaemMmbix OCTaTKOB PACTEHUIN U XXMBOTHbIX B
KOMNEKUNSX».

OKCKypCUsa «IDBOMIOLNA OpraHMyeckoro mumpa Ha 3emne» (B eCTeCTBEHHO-
Hay4HbIA NN KPaeBEAYECKNIA MYy3€EN).

Tema 3. OpraHu3mbl 1 OKpy>XatoLlas cpepa.

JKONOrMA Kak Hayka. 3agayv v pasgenbl akonornn. MeTtogbl 9KOMOrmy4eckux
nccneaoBaHnin. IKONOrM4ecKoe MMPOBO33PEHNE COBPEMEHHOIO YeoBeEKaA.

Cpepgpl 06uUTaHMs OpPraHM3MoOB: BOAHAas, HA3eMHO-BO3AylLUHasi, MNOYBEHHas,
BHYTPMOPraHN3MeHHas!.

okonorudeckne  aktopbl. Knaccudukaums — 9KONOrmyeckux  (hakTopoB:
abuoTn4eckune, BUOTUHECKNE N aHTPOMOreHHble. [1eicTBme 3KoMormyeckmnx akTopos
Ha OpraHn3Mbl.

Abunotnyeckne akTopbl: CBET, Temnepartypa, BAaXHOCTb. PoTonepuoanam.
MpucnocobneHns opraHM3mMoB K AeNCTBUO abnoTnyecknx akTopos. bruonoruyeckne
PUTMBbI.

Buotnyeckne akTopbl. Buabl 6GMOTUHECKUX B3aUMOLENCTBUA: KOHKYPEHLUS,
XULLHNYeCTBO, CcMMOMo3 un ero dopmbl. [Mapasntnam, Koonepauusi, MyTyanusm,



KOMMEHCanM3M (KBapTMPaHCTBO, HaxebHMYeCcTBO). AMEHCanuMsMm, HenTpannam.
3Ha4yeHne O6MOTNYECKMX B3aMMOOEWCTBUIA ONS CyLECTBOBaHUA OPraHn3MoB B
NPUPOAHbIX COObLLECTBAX.

OKONOrn4yeckKmne xapakTepucTunkm nonynsumm. OCHoOBHbIE NokasaTenn NonynAunn:
YNCNEHHOCTb, NIOTHOCTb, POXXOAEMOCTb, CMEPTHOCTb, NPMPOCT, Murpaums. JuHammka
YNCNEHHOCTN NONYNALUN N €€ Perynauus.

HemoHcTpaunn:

MopTpeTbl: A. F'ymbonbaT, K. ®@. Pynbe, 3. 'ekkensb.

Tabnuubl 1 cxembl: KapTta «[lpupogHble 30HbI 3emnun», «Cpegbl O6UTaHUSA
opraHuamoB», «®otonepmnoguam»,  «llonynauyumn»,  «3aKOHOMEPHOCTM  pocTa
YUCNEHHOCTN NONYNAUMN UHY30PUN-TyEeNbKN», «[nLeBble Lenns.

JlabopaTtopHbie 1 NpakTnyeckne paboThbl:

JTabopaTopHas pabota Ne 3. «Mopdonornyeckne ocobeHHOCTU pacTEHMI U3 pasHbiX
MeCT 0BuTaHUAY.

JTabopaTopHas pabota Ne 4. «BnvsHue cBeTa Ha poCT 1 pa3BUTUE YEPEHKOB Koreycay.
MpakTnyeckas pabota Ne 2. «[oacYET NNOTHOCTM NONYNALMA pasHbIX BUOOB PaCTEHNNY.

Tema 4. CoobLiecTBa N 3KOJIOMMHYECKNE CUCTEMBbI.

CoobuwectBo opraHn3mMoB - 6uoueHo3. CTpyKTypbl 6umoueHO3a: BMAOBas,
NPOCTPaHCTBEHHas, Tpoduyeckas (niwesas). Buabi-gommnHaHTel. CBs3n B 61oLEeHO3e.

2Konorn4yeckme cuctembl  (3kocuctembl). [loHATME 006 9KocucTeMe WU
6uoreoueHo3e.  OyHKUMOHASIbHbIE ~ KOMMOHEHTbl  3KOCUCTEMbI:  MPOOYLEHTbI,
KOHCYMEHTbI, penyLeHTbl. KpyroBopoT BeELLECTB M MOTOK 3HEPrum B 3KOCUCTEME.
Tpoduyeckne (Nuwesble) ypoBHU 3KocucTembl. nwesble uenu n cetn. OCHOBHblEe
nokasaTennm 3KOCUCTEMbl: 6Guomacca, npoayKumsa. OKOMOrMyeckue nmpammngpl:
NPOAyKUMK, YuCneHHoCcTH, 6uomacchl. CBOWCTBA 3KOCUCTEM: YCTOWYMBOCTb,
camoperynauus, passutne. Cykueccus.

MpupoaHble 3KOCUCTEMbI. DKOCUCTEMbI 03EP 1 PEK. DKOCUCTEMA XBONHOIO U
LUMPOKOJINCTBEHHOIO Neca.

AHTPOMNOreHHble 9KOCKCTEMBI. Arpo3KoCcUCTEMBI. Yp603KOoCUCTEMBI.
Buonornyeckoe n xo3aNCTBEHHOE 3HAYEHNE arpO3KOCUCTEM N YPOOIKOCUCTEM.

BuopasHoobpasne kak akTop ycTomumBoctTn akocucteMm. CoxpaHeHue
610I0rN4eCcKoro pasHoobpasus Ha 3emne.

YueHne B. . BepHagckoro o 6uocdepe. [paHuupl, coctaB M CTpyKTypa
6uoctepbl. XKnBoe BewectBO M ero dyHkumn. OcobeHHocTn 6uocepbl Kak
rnobanbHon akocucTeMbl. [dnHaMmmnyeckoe paBHoBecKe N obpaTHas cBa3b B buocgepe.

KpyroBopoTbl BeLECTB U OUOreOXMMUYECKNE LMKIbl 3NIEMEHTOB (yraepoga,
asoTa). 3oHanNbHOCTL Buocdepbl. OCHOBHbIE BUOMbI CYLLIN.

YenosedecTBO B 6uoctepe 3emnn. AHTPOMNOreHHble U3MEHEHNA B Buocdepe.
[Tnob6anbHble aKonornyeckne Npodaemsl.

CocyuwlecTtsoBaHe npupodbl 1 Yenosedectsa. CoxpaHeHne 6GrnopasHoobpasus
KaKk OCHoBa YycTomymBocTu 6uocdepbl. OcHOBa pauMoHanbHOrO  ynpasneHus
NpPUPOAHLIMA pecypcaMmn U KX WNCMNONb30OBaHue. [OCTXKeHUa 6umonorunm n oxpaHa
npupoapbl.

HemoHcTpaunn:

MopTtpeTbl: A. k. TeHcnu, B. H. Cykaués, B. V. BepHagckui.

Tabnuubl 1 cxembl: «[luwesble uenn», «bnoueHO3: cocTaB n CTPYKTypa»,
«[MpupogHble  coobuiectBa», «Llenn nuTaHus», «3IKonorndyeckas nvpamuga»,



«brnocgepa n 4venosek», «DKOCMCTEMA LUMPOKOIMCTBEHHOIO Jieca», «IDKOCUCTeMa
XBOMHOro neca», «bnoueHo3 Bogoéma», «ArpoueHos», «[1pnMepHble aHTPOMOreHHbIe
BO3OENCTBUSA Ha npupoay», «BaxkHelwme WCTOYHMKM 3arpsisHEHWs BO3gyxa WU
FPYHTOBbIX BOA», «[lo4YBa — BadKHemwas cocTaBnsowas 6uocdepbl», «PakTopbl
aerpagaunm rnoys», «[MapHUKoBbIN a(peKkT», «DakTOpbl PaAN0aKTUBHOINO 3arpsi3HEHNS
Brocdepsbl», «ObLasn cTpykTypa buocdepsbl», «<PacnpocTpaHeHne XXusHm B buocgepe»,
«O30HOBbLIN 9KpaH Guocdepbl», «KpyroBopoT yrnepona B 6uochepe», «KpyroBopoT
asoTa B Npupoae».

O6opypnoBaHue: Mopgenb-annankaumsa  «TunuyHble  6GuoueHOo3bl», repbapui
«PactutenbHble coobulectBa», Koanekuun «brnoueHos», «Bpegutenn BakKHEMLWunx
CeNIbCKOXO3ANCTBEHHbIX KYNbTyp», repbapum n KONNEKUUN PaCTEHUA U >XUBOTHbIX,
npuvHagnexaiwume K pasHbiM 3KOJOrMYecKMM rpynnam ogHoro Bupa, KpacHast kHura
Poccuinckon ®epgepaunn, n3obparkeHns OXpaHAeMbIX BUOOB PACTEHUIN 1N XXUBOTHBbIX.



NMJIAHUPYEMBDIE PE3YJIbTATbl OCBOEHUA NMPOrPAMMbDI MO BUOJIOTMN HA
BA30OBOM YPOBHE CPEAHEIO OBLLENO OBPA30OBAHUA

CornacHo ®IroOC COOQO, yctaHaBnuBaroTCcs TpeboBaHns K pe3ynbTaTaM OCBOEHUS
obyvaromMncs  nporpamm  cpegHero  obuiero  obpasoBaHusA:  JIMHHOCTHbLIM,
MeTanpegMeTHbIM U NPEOMETHbIM.

JINMHOCTHbIE PE3YJIbTATDI

B CTpyKType JAMYHOCTHbIX pe3ysbTaToB OCBOeHUs npegmeTta «buonorns»
BblAeNIeHbl cnefyolwmne COCTaBsOWME: OCO3HaHME OBy4alWMMIUCa POCCUINCKON
Fpa)K,IJ,aHCKOVI NOEHTUHYHOCTN — NOTOBHOCTUN K CaMOpa3BUTUO, CaMOCTOATEJIbHOCTU U
CaMOONpPeaeneHnio, Hanmyne MoTmeaumm K oby4eHunio buonorun, LeneHanpasfieHHoe
pasBUTNE BHYTPEHHUX YOEXOEHUA NNYHOCTM Ha OCHOBE KJIYEBbLIX LEHHOCTEN U
NCTOPUYECKNX Tpaguuum pasButna OMonorm4eckoro 3HaHusl, rOTOBHOCTb W
CNOCOBHOCTb 0By4HaroWNXCcs PyKOBOACTBOBATLCS B CBOEN OEATENbHOCTU LLEHHOCTHO-
CMbIC/IOBbIMM YCTaHOBKaMK, MNpUCYLUMK CUCTEME OBUONOrnMYeckoro obpasoBaHus,
HanMyne 3KOSIOMMYECKOro MNPaBOCO3HAaHUSA, CNOCOBHOCTU CTaBUTb LEAN U CTPOUTb
>KN3HEHHbIE MNJaHbl.

JINYHOCTHbIE pe3ynbTaTbl OCBOeHMS NpegmeTa «buonornsa» pocTuraloTcs B
eOuHCTBE y4ebHOM M BOCNUTATENIbHOW  OEATEeNIbHOCTM B COOTBETCTBUM  C
TPaAVLUMNOHHBIMA  POCCUNACKUMW  COLMOKYSIbTYPHBIMU, WUCTOPUYECKUMU U  OYXOBHO-
HPABCTBEHHbIMW LEHHOCTAMW, MPUHATbBIMM B 0O0LWecTBe npasuiamm u HopMamu
noBedeHMs 1 Cnocob6CTBYOT MpoueccaMm CaMOMO3HaHUSA, CamMOBOCIUTaHUA U
CamMopasBuUTUS, Pa3BUTUS BHYTPEHHEN No3nuumn IMYHOCTU, NaTPUOTU3Ma, YBAXKEHUS K
3aKOHY 1 npaBonop4agkKy, 4esioBeky Tpyoa un crtapwemy MnoKOoJIeEHNK, B3aMMHOIo
yBaXKeHMsi, OepeXXHOro OTHOWEHNS K KyJbTYPHOMY Hacneguio u Tpaguuusam
MHOroHaumoHanbHoro Hapopga Poccuiickon ®epepauun, NpUpoae N OKpY>KatoLLen
cpepe.

JINYHOCTHbIE pe3ynbTaTbl OCBOEHUA y4ebHOro npepgmeta «buonorusi» OOMKHbI
OTpaxaTb FOTOBHOCTb W  CNOCOBGHOCTb  OByvalmMxcs  PyKOBOACTBOBATLCS
CcPOpMUPOBAHHON  BHYTPEHHEN MOo3uumMenn  NIMYHOCTU, CUCTEMOWN  LEHHOCTHbIX
OpVEHTALMIN, NO3UTUBHbLIX BHYTPEHHUX YOEXXAEHWI, COOTBETCTBYIOLUNX TPAOULNOHHBIM
LEeHHOCTAM POCCUACKOro obuiecTBa, paclUMpeHne >XU3HEHHOro onbiTa M OnbiTa
OEATENbHOCTM B MpoLecce peanu3auun OCHOBHbIX HanpasfeHU BOCAUTATENbHOM
AEeATEeNbHOCTU, B TOM YUCSE B YaCTU:

1) rpaxxgaHCcKoro BOCNUTaHWS:

C(hOPMMPOBAHHOCTb MPAXKOAHCKOM MO3NLMN 00Yy4aloLEerocsa Kak akTUBHOMo U
OTBETCTBEHHOIO YjleHa POCCUINCKOro obLLecTBa;

OCO3HaHne CBONX KOHCTUTYLUMOHHBIX NpaB n 06ﬂ3aHHOCTeI7I, yBa>XE€HNE 3aKOHa "
npaBonopsaKa;

FOTOBHOCTb K COBMECTHOWN TBOPYECKON AEATESNIbHOCTU NpW CO34aHun y4ebHbIX
NPOEKTOB, peLleHnn y4ebHbIX 1 No3HaBaTesbHbIX 3a4a4, BbIMOSHEHUN BUONOrMYECKMX
9KCMNEPUMEHTOB;

CNOCOBHOCTbL onpefensTb COOCTBEHHYO MO3ULMIO MO OTHOLLIEHUIO K SABAEHUAM
COBPEMEHHOI XXU3HU N OOBACHATD €€;



YMEHME Y4YNTbIBaTb B CBOUX [ENCTBUAX HEOOXOOMMOCTb KOHCTPYKTMBHOMO
B3aMMOLENCTBUA NIOAEN C pPasHbIMK YOEXXOEHUAMU, KYNbTYPHbIMA LEHHOCTAMU W
coumasnbHbIM MONOXKEHNEM;

FOTOBHOCTb K COTPYAHMYECTBY B NPOLIECCE COBMECTHOMO BbIMNOSIHEHMS YYEOHbIX,
NO3HaBaTesIbHbIX N UCCNefoBaTENbCKMX 3a0a4, YBXXUTENbHOrO OTHOLIEHNSA K MHEHNIO
OMMOHEHTOB NPY 0B6CY>XAEHMM CMOPHbIX BOMNPOCOB B1ONOMMYECKOro COAEP KaHus;

FOTOBHOCTb K N'YMaHUTapPHOW 1 BONTOHTEPCKON OeATENbHOCTY;

2) NaTPUOTUYECKOrO BOCMUTAHNS:

CPOPMUPOBAHHOCTb POCCUNCKON FPaXKOaHCKON WOEHTUYHOCTW, NaTpuoTU3Ma,
YBa)XEHUS K CBOEMY Hapopay, YyBCTBa OTBETCTBEHHOCTU neped PoanHown, ropgoctn 3a
CBOM Kpan, cBow PoanHy, cBOW A3bIK W KyNnbTypy, MPOLUIOE W HacTosiee
MHOroHaumoHanbHoro Hapoga Poccuu;

LEeHHOCTHOE OTHOLWUEeHWEe K MNPUPOOHOMY Hacneguio U namMsaTHUKaMm npupogpl,
[ocTmkeHnsamMm Poccun B Hayke, UICKYCCTBE, CropTe, TEXHONOMNAX, TPYAE;

CNOCOBHOCTb OUEHNBATb BK1a4 POCCUNCKNX YYEHBLIX B CTAHOBMIEHNE N pa3BUTHE
6ronornn, NOHNMaHNS 3Ha4vYeHns GUoNorMM B NO3HaHUM 3aKOHOB MPUPOAbI, B XKN3HU
4yenoBeka 1 COBPEMEHHOro 06LLEeCTBa;

noenHasa yb6exOEHHOCTb, FOTOBHOCTb K ChyXeHuio u 3awmte OTedvecTsa,
OTBETCTBEHHOCTb 3a ero cyabby;

3) ByXOBHO-HPABCTBEHHOIO BOCMUTAHWUS:

OCO3HaHWe OyXOBHbIX LLEHHOCTEN POCCUNCKOro Hapoaa;

CchOpMUPOBAHHOCTb HPABCTBEHHOIO CO3HaHWS, 3TUYECKOro NOBEeAEHNS;

CNOCOBHOCTb OuEeHMBaTb CUTyauuio W MNPUHMMaTb OCO3HaHHbIE pPELUEHMS,
OPUEHTUPYACH Ha MOPasibHO-HPAaBCTBEHHbIE HOPMbI U LIEHHOCTN;

OCO3HaHWe NMYHOro BKJada B MOCTPOEHME YCTONYNBOIro ByayLLero;

OTBETCTBEHHOE OTHOLUEHWE K CBOUM POAUTENSAM, CO30AHUI0 CEMbM HA OCHOBE
OCO3HAHHOIro MNPUHATUS LEHHOCTEN CEMENHOWN >XXN3HW B COOTBETCTBMM C TPagnuuusiMu
Hapopgos Poccuu;

4) 3CTETUYECKOro BOCMUTAHWS:

9CTETUYECKOE OTHOLWUEHME K MUPY, BK/KOYas 9CTETUKY ObiTa, Hay4yHOro W
TEXHNYECKOro TBOPYECTBA, CNopTa, TPYAa, O6LLECTBEHHbIX OTHOLLEHWN;

NOHMMaHNE 3MOLMOHANIBHOrO BO3AENCTBUS XKMBOW NPUPOabl N €€ LLEHHOCTW;

FOTOBHOCTb K CaMOBbIPaXXEHNIO B pasHbiX BMAAx WCKYCCTBa, CTPeMIIeHune
NPOSBAATbL Ka4ecTBa TBOPHYECKOWN JIMHHOCTY;

5) dwuaunyeckoro BocnuUTaHus, OPMUPOBAHNSA  KySbTypbl  300POBbS U
3MOLUMOHANbHOro 61aronony4ms:

NOHUMaHNE 1 peann3aums 3aopoBoro n 6esonacHoro obpasa XXuU3Hu (3aoposBoe
nuTaHne, cobNogeHNe MMrMEHNYECKNX NPaBui U HOPM, cHanaHCUPOBaHHbLIA PEXUM
3aHATUN 1 OTOpIXa, perynsapHas (hnanyeckas akTMBHOCTbL), BEPEXXHOIro, OTBETCTBEHHOMO
N KOMMETEHTHONO OTHOLWEHNA K COBCTBEHHOMY (U3NYECKOMY U MNCUXUHECKOMY
300pPO0BbIO;

NOHVMMaHNe LEHHOCTN NpaBun UHOMBUAYANBHOMO N KOMNEKTUBHOro 6e30nacHoro
NoBeOeHUs B CUTyaLMsIX, YIPOXaOLWMX 300P0BbIO N XXU3HWU NIOAEN;

OCO3HaHue MOCNeACTBUA U HEMPUATUS BpedHbIX MpuBbiHeK (ynoTpebneHus
anKoronsi, HAPKOTUKOB, KyPEHUS);

6) TPyooBOro BOCMUTAHUSA:

FOTOBHOCTb K TPyAYy, OCO3HaHWe LeHHOCTM MacTepcTea, Tpygontobue;



FOTOBHOCTb K aKTUBHOW [EATENbHOCTU TEXHOSIOMMYECKON W COoLManbHOM
HanpaBnNeHHOCTN, CNOCOBHOCTb MHULMNPOBATb, MNNAHUPOBAaTb W CaMOCTOATENbHO
BbIMOJIHATbL TaKyr AeATENIbHOCTb;

NHTEPEC K pasfnyHbiM cpepam NpodecCnoHanbHON [eATENbHOCTU, YMeHue
coBepLlaTb OCO3HaHHLIN BbI6Op OyayLen npodeccun n peann3oBbiBaTb COOCTBEHHbIE
>KN3HEHHbIE NnaHbl;

FOTOBHOCTb M CNOCOBHOCTL K 06pa3oBaHmo 1 CaMmoobpas3oBaHNIO Ha NPOTSXKEHUN
BCEWN XXU3HW;

7) 9KONOrM4eCKOro BOCNUTaHWS:

9KONOrn4ecku LenecoobpasHoe OTHOLLEHME K NPUPOAE KaK UCTOYHUKY XKN3HU Ha
3emMre, OCHOBE €€ CYLLECTBOBaHWS;

MOBbILLEHNE  YPOBHSA  3KOJIOMTMYECKOM  KYSbTypbl:  NpUobpeTeHne  onbiTa
NAaHMPOBaHMA NOCTYMKOB U OLEHKN UX BO3MOXXHbIX MOCNEOCTBUNA O OKPY>XatoLLel
cpeabl;

OCO3HaHue rnobanbHOr0 XxapakTrepa 9KOJSIOMMYECKNX MpobneMm u nyTen ux
peLLeHuns:;

CNOCOBHOCTb MCNONb30BaTh NpUobpeTaemMble NP U3yHeHU BMONOrUN 3HAHNS 1
YMEHNSA NPU peLleHnn Npobnem, CBA3aHHbIX C paunoHasibHbIM NPUPOLAONOSIb30BaHNEM
(cobniogeHne npasun NOBeAeHWS B NpupoAe, HarnpasfieHHbIX Ha COXpaHeHue
pPaBHOBECUSA B 9KOCMCTEMAX, OXpPaHy BUOOB, aKocucTem, bruocoepsbl);

aKTUBHOE HEenpuaTue OencTsBui, NPUHOCALLMX Bpen OKpyXKarwlwen NpupoaHon
cpene, YMeHne nporHo3uposaTb HebnaronpuaTHble 3KOIOrMYecKue nocneacTsus
npegnpuHMMaemMbiX AeNCTBU 1 NpefoTepallaTth Ux;

HanMyne pasBUTOrO 3KOJIOMMYECKOrO MbILLSIEHUS, 3KONOMMYECKON KynbTypbl,
onbiTa AEATEeNbHOCTM 3KOJSIOMMYECKON HanpaBfiEHHOCTW, YMEHUS PYKOBOACTBOBATLCS
MMN B NO3HaBaTeNIbHOW, KOMMYHUKATUBHOW U COLMAaNbHOW MPaKTUKe, FOTOBHOCTU K
y4acTUo B NPaKTUHYECKON OEATENbHOCTIN 9KOOMMYECKOW HanpaBieHHOCTH;

8) LEHHOCTN HAy4YHOr O NMNO3HaHUA:

CPOPMUPOBAHHOCTE  MUPOBO33PEHNSA, COOTBETCTBYIOLLENO  COBPEMEHHOMY
YPOBHIO pas3BUTUS HaykKum K OOLLECTBEHHOM NPaKTUKK, OCHOBaHHOrO Ha pguanore
KYJIbTYp, CNOCOB6CTBYIOLLEr0O OCO3HAHUIO CBOEr0 MecTa B NOSIKYIbTYPHOM MUPE;

COBEPLLUEHCTBOBAHMNE $A3bIKOBOW UM 4YMTATENbCKOW KynbTypbl Kak CpeacTsa
B3aUMOAENCTBUS MeXAy NHOAbMU 1 MO3HAHWUS MUPA;

NOHMMaHNe cneundukn O6noNormm Kak Hayku, OCO3HaHWA €€ ponvm B
dhopMMpoBaHUM  PaUMOHANbHONO  HAY4YHOrO  MbIWMEHUSA, CO34aHUN  LIESIOCTHOroO
npencrasneHna 06 OKpy)KalLeM MUpe Kak O eOuHCTBE Npupodbl, YenoBeka U
obuwectBa, B MO3HaHMM MPUPOAHBIX 3aKOHOMEPHOCTENM W peweHun npobnem
COXpPaHeHus NPUPOJHOro paBHOBECUS;

yO6eXXOEHHOCTb B 3HAYMMOCTM Ouonormm panss COBPEMEHHOW  LMBUIM3ALNN:
obecneyvyeHnss HOBOrO YPOBHA pPasBUTUA MeauuMHbl, CO3AaHMe MNepCneKTUBHBbIX
OMOTEXHONIOMNIA, CMNOCOBHLIX pelaTb PECYPCHbIE NMPOGIEMbI Pa3BUTUS YENOBEYECTBA,
noucka nyTen Bbixoga W3 rnobanbHbiX 3KONOrMyecknx npobnem u obecneveHus
nepexoga K yCTOMYMBOMY pPasBUTMIO, pPauMoOHasbHOMY WCMONIb30BaHMIO MPUPOAHbIX
pecypcoB 1 (hOpMMPOBaHMIO HOBbIX CTaHOAPTOB XXU3HU;

3aMHTEePECOBaHHOCTb B MOSYyYEHUN BUONOMMYECKMX 3HAHWIA B LENSX NOBbILLEHNS
obLen KynbTypbl, €CTECTBEHHO-HAy4YHOWM rPaMOTHOCTW, KakK COCTaBHOW 4acTu
(PYHKUMOHANIBHON  rPaMOTHOCTM  ofBy4arowmxcs, (QOopMUPYEMON MNpu  NIy4eHUn
érnonoruu;



NOHMMaHNE CYLWHOCTM METOLOB MO3HaHWS, WCMOJSIb3YyEMbIX B €CTECTBEHHbIX
Haykax, CNnoCOBHOCTN UCNONBL30BaTb NOJlyYaeMble 3HaHUSA ANS aHann3a u 06bCHEeHNS
SIBJIEHU OKPY>XKaloLLEero Mmpa m rnpoucxogawmx B HEM M3MEHEHUW, yMeHne fenatb
O0B0OCHOBaHHbIE 3aKJIIOYEHUA Ha OCHOBE Hay4YHbIX (DAKTOB U MMEKOLNXCA AaHHbIX C
Lenblo Nosy4YeHnss AOCTOBEPHbIX BbIBOAOB;

CNOCOBHOCTb CaMOCTOSATENIbHO WCMOMb30BaTb OMONOrMyeckne 3HaHus Ans
peLueHns NpobaemM B peanbHbIX XXU3HEHHbIX CUTyaunsx;

OCO3HaHMe LEHHOCTU HayyYHOW [OeATeNbHOCTW, FOTOBHOCTb OCYLUECTBNAATb
NPOEKTHYIO N UCCNefoBaTeNbCKY OeATENbHOCTb NHONBUAYASIBHO N B FPYNIE;

FOTOBHOCTb 1 CNOCOBHOCTbL K HENMpPepbIBHOMY 06pa3oBaHnio 1 camoobpas3oBaHuio,
K aKTMBHOMY MOJTYYEHUIO HOBbIX 3HAHWUIA MO 6UONMOrMK B COOTBETCTBUM C XXUSHEHHbBIMI
NOTPEBGHOCTAMM.

METAMNPEOMETHDIE PE3YJIbTATbI

MeTanpegmeTHble pe3ynbTaTbl OCBOEHMs Yy4ebHoro npegmeta «buonorus»
BK/OYAOT:  3Ha4MMble AN (OpPMMPOBaHUS  MUPOBO33PEHUsi  0ByYaroLmMXcs
MeXOUCUMNNHAPHbIE  (MeXXnpeoMeTHble) O0OLeHayYHble MOHATUS, OTpaxkatoLlume
LIe/TOCTHOCTb Hay4HOW KapTUHbI MUpa 1 crneunuduky MeTo4oB NO3HaAHWUS, UCMOb3YEeMbIX
B €CTEeCTBEHHbIX Haykax (BELECTBO, dHeprusi, sBfieHne, NpoLecc, CUCTeMa, Hay4HbIl
daKT, npuHUMM, TrunoTe3a, 3aKOHOMEPHOCTb, 3aKOH, Teopus, WccnenoBaHue,
HabnoaeHne, U3MepPEeHNe, IKCNEPUMEHT U APYruX), yHUBepCcanbHble Y4eOHble AencTBISA

(no3HaBaTenbHbIE, KOMMYHMKaTUBHbIE, PErynsTuBHbIE), obecne4vnBaroLme
dopmupoBaHne  @QYHKUMOHANIbBHON PaMOTHOCTM U COUManbHOWM  KOMMETEeHUMN
obyvatomxcs, CNOCOBHOCTL obyyatomxcsi NCnonbL30BaTb OCBOEHHbIE

MEXOUCLUMMNHAPHbIE, MUPOBO33PEHYECKNE 3HAHUA W YyHMUBEpPCasbHble Y4ebHble
OENCTBUNSA B NO3HaBaTENbLHOW U coumnanbHOW NpakTuKe.

MeTanpegmeTHble pe3ynbTaTbl OCBOEHUS MporpaMmmbl  CpegHero  obuiero
0b6pasoBaHns OOMKHbI OTpaXkaTb:

OBnapeHve yHuBepcanbHbIMU y4eOHbIMY NO3HaBaTeNbHbIMU OENCTBUAMM:

1) 6a30Bble NnorMyeckne oencTens:

CaMOCTOATESNIBHO dopmynnpoBaTb n aKTyanm3nposaTb npobnemy,
paccmaTpuBaTb €€ BCECTOPOHHE;

MCNONb30BaTb NPY OCBOEHUN 3HAHUI NPUEMbBI IOMMYECKOro MbILSIeHNs (aHanusa,
CUMHTE3a, CpaBHEeHMs, Knaccudgukauyum, o6o06LieHNs), packpbiBaTb  CMbICH
BMONIOrNYECKNX NOHATUN (BbIOENATL UX XapaKTEPHbIE NPU3HaKN, YCTaHaBMBaTb CBA3N
C OPYrMun NOHATUAMWN);

onpefenaTb Uenn OesaTenbHOCTW, 3ajaBasi napameTpbl U KPUTEpUU KX
AOCTUXKEHWS, COOTHOCUTb pe3ynbTaTthl AEATENIbHOCTU C MOCTaB/IEHHbIMY LIENSMU;

MCNONb30BaTb OMONOrMYECKME MOHATUA ANA O6bACHEHUs (HaKToB U SABAEHUI
XKVUBOW NpUpoapl;

CTPOUTb NOrNYECKNE PaCCyXOeHNs (MHAYKTUBHbIE, OEOYKTUBHbIE, NO aHanorum),
BbISIB/IATb 3aKOHOMEPHOCTM U MNPOTUBOPEYMS B paccMaTprBaeMbiX SABMEHUSIX,
hopmynMpoBaTh BbIBOAb! N 3aKSIIOHEHNS;

NPUMEHATb CXEMHO-MOLENbHbIE CPEACTBa O/ NPEACTaBNeHUs CyLEeCTBEHHbIX
CBA3EN N OTHOLLEHUI B U3yYaeMbiX OMONOrNMYECKNX 0ObEKTax, a TakxKe NPoTUBOPEYniA
pPa3HOro poaa, BbIABNEHHbIX B Pa3/INYHbIX MH(POPMALMOHHbLIX NCTOYHNKAX;



paspabaTbiBaTb MnaH peleHns npobnembl C YY4ETOM aHanmsa WMEROLLMXCS
MartepuasnbHbIX 1 HeMaTepuanbHbIX PECYPCOB;

BHOCUTb KOPPEKTUBbI B OEATENbHOCTb, OLEHMBAaTb COOTBETCTBME PE3YSbTaToB
LensM, oueHnBaTb PUCKK NOCNEeACTBUN OEeATENBbHOCTY;

KOOPANHUPOBATbL U BbINOSHATL PaboTy B YCNOBUSAX peanbHOro, BUPTYyanbHOroO t
KOMOVHNPOBAaHHOIoO B3aMOAENCTBIS;

pasBUBaTb KpeaTMBHOE MbILLSIEHNE NPU PELLEHNN XKXN3HEHHBIX NPO6neMm.

2) 6a3oBble nccnegoBaTefibCKe AencTBus:

BNageTb HaBblkamu y4ebHO-UCCneqoBaTelbCKOM U MPOEKTHOW LeATENbHOCTH,
HaBblKamMu paspeLueHns NpobaemM, CNOCOOHOCTLIO M FOTOBHOCTLIO K CaMOCTOSATENIbHOMY
NMOUCKY METOLOB PELUEHUA MPaKTUYECKUX 3afad, NPUMEHEHUIO pasfinyHbiX METOO0B
NO3HaHUS;

MCNONb30BaTb Pasfn4yHble BUOblI OEATENbHOCTU MO MOJIyYEHUIO HOBOrO 3HaHWUSA,
ero MHTepnpeTauun, NpeobpasoBaHNIO N NPUMEHEHNID B y4YeOHbIX CUTyauusix, B TOM
4yucne Npu co3gaHnmn y4ebHbIX 1N coumarnbHbIX MPOEKTOB;

dopMmpoBaTb Hay4Hbi TUM MbIWAEHUSA, BMaAETb HAy4YHON TEPMUHONOMMEWN,
K/IOYEBbIMY MOHATUAMM 1 METOAAMU;

CTaBuTb U dopmMynMpoBaTb COOCTBEHHbIE 3agadn B 06pa30oBaTESNbHON
AEATENbHOCTU U XXUSHEHHBIX CUTYyaLUsIX;

BbISIBNIATb  MPUYMHHO-CNEOCTBEHHbIE CBA3W U akTyaamaupoBaTb  3agady,
BblABUraTb MMNOTE3y €€ peLleHns, HaXoauTb apryMeHTbl ONs OoKa3aTenbCTBa CBOMX
YTBEPXXOEHWI, 3afaBaTb NapaMeTpbl U KPUTEPUN PELLEHNS;

aHann3npoBaTb MOJlydYeHHbIE B XOA4E peLleHns 3aga4vn pesynbTaTtbl, KPUTUYECKU
OLUeHMBaTb UX JOCTOBEPHOCTb, MPOrHO3UPOBaTb U3MEHEHNE B HOBbIX YCI0BUSAX;

AaBaTb OLEHKY HOBbIM CUTYyaLMsIM, OLEHMBATb NPUOBPETEHHbIN OMbIT;

OCYLLECTBNATb LieNeHanpasBfieHHbI MOUCK MNepeHoca Ccpeacts UM Cnocobos
AENCTBUS B NPOdeCCMOHasbHY0 cpeay;

YMETb MEPEHOCUTb 3HaAHWS B MO3HaBaTESIbHYD U MPaKTMYECKYD 06nacTu
XXNU3HEAEATENbHOCTW;

YMETb UHTENPUPOBAaTb 3HAHUA N3 Pa3HbIX NPegMeTHbIX obnacTen;

BblABUraTb HOBblE wuaewn, npegnaraTb OPUrMHasNbHblE MNOAXOObl U pPeELUEHUs,
CTaBuTb NPOo6aemMbl U 3afa4n, AoNycKarLwme anbTepHaTUBHbIE PELLEHMS.

3) paboTta ¢ uHdopmaumen:

OPUEHTUPOBATLCA B Pa3fiNYHbIX UCTOYHUKAX WHPopmaumm (Tekcte ydebHoro
nocobus,  Hay4yHO-MONYNAPHOW  fuTepatype, OMONOrMYecknx  cnosapsix U
CNpaBoO4YHMKAX, KOMMbIOTEPHbIX 6a3ax p[aHHblX, B VIHTepHeTe), aHanu3mpoBaTb
NHOopMaUNIO pa3nnyHbIX BUOOB 1 (POPM NPeACcTaBfieHns, KPUTUYECKN OLEeHNBaTb €€
AOCTOBEPHOCTb U HEMPOTUBOPEYMBOCTb;

hopmynMpoBaThb 3anpocChkl M NPUMEHATb Pa3NyHble METOLbI MPU MONCKE 1 0T6ope
Buonorn4eckom nHpopmaunmn, Heo6xoaANMON oNsA BbINONHEHNS Y4eOHbIX 3a4ay;

npuobpetaTtb  OMbIT  UCMNONB30BaHMS  MHPOPMALMOHHO-KOMMYHUKATUBHbIX
TEXHOJOrMI, COBEPLUEHCTBOBATb KyJbTYpYy akTUBHOIMO WCMOSIb30BaHUSA pPasfinyHbIX
NOUCKOBbIX CUCTEM;

CaMOCTOATESIbHO BbIOMpaTb ONTUMasbHYO dopmy npencTasneHns
B6uonorn4eckon nHpopmaunn (Cxembl, rpadukn, anarpammbl, Tabnuupl, PUCYHKN U
npyroe);

MCNONb30BaTb HAY4YHbIN S3bIK B KA4eCTBE cpeacTea nNpu paboTte ¢ 6Uonorn4eckom
NHopMaumnen: NPUMEHSATb XUMUYECKME, (PU3NYECKME N MaTeMaTUYecKne 3Haku W



CUMBOJIb, hopmyibl, abbpesnartypy, HOMEHKNaTypy, NCNonb30BaTb n
npeobpas3oBbiBaTb 3HAKOBO-CMMBOJIMYECKME CPEACTBA HAarNAgHOCTY;

BflageTb HaBblkamMy pacno3HaBaHus N 3awmTbl MHopMaLumn, NHPOPMaLVOHHON
6e30MacHOCTN INYHOCTN.

OBnapgeHve yHuBepcanbHbIMU KOMMYHUKATUBHbIMY AEACTBUSMUA:

1) oOwieHne:

OCYLLECTBNATb KOMMYHMKaUUN BO BCEX Cpepax >XU3HW, aKTUBHO y4acTBOBaTb B
Avanore unn aNCKyccum rno CyLecTsy o6Cy>kxaaemoi TeMbl (YyMeHME 3afaBaTth BOMPOCHI,
BbICKa3blBaTb CYXAEHUS OTHOCUTENbHO BbINOMHEHUS npegfiaraeMon  3apayu,
YyYUTbIBATb MHTEPECHI U COrMacoBaHHOCTb MNO3MUMA APYruX y4aCTHUKOB guanora wuau
ANCKyCCUW);

pacno3HaBaTb HeBepbasibHble cpegcTBa  OO6LWEHWs, MNOHMMAaTb  3Ha4vYeHue
coumanbHbIX 3HAKOB, MPEAnOCbIIOK BO3HUKHOBEHUA KOHMIMKTHBIX CUTyauuin, yMeTb
cMsr4aTb KOHUKTbI U BECTU NEPErOBOPbI;

BNnageTb pasnuyHbiMu crnocobamn OO6LEHNA 1 B3aMMOLENCTBUS, MNOHUMATb
HaMepeHns Apyrux anen, NPoABASATb YBaXKUTENIbHOE OTHOLWIEHNE K cOBeceqHUKY 1 B
KOPPEKTHOM (hopMe (hOpMYyNpOoBaThb CBOU BO3PaXKEHNS;

PasBEPHYTO U JIOFMYHO WM3naratb CBOK TOYKY 3PEHUS C UCMNOJSIb30BaHUEM
S13bIKOBbIX CPefCTB.

2) coBMeCTHas AeATENbHOCTb:

NOHUMATb W WCMOMb30BaTb MNPEeuMyLLecTBa KOMaHOHON W WHOUBUOYaNbHOW
paboTbl NPU pPeELIeHnn Bronorn4yeckonm npobnembl, 060CHOBLIBATb HEOOXOANMOCTb
NPUMEHEHNS rpynnoBbIX (OPM B3aUMOLENCTBUS NMPY peLLeHnn y4ebHon 3anaqn;

BblbupaTb TEMATUKY U METOAbI COBMECTHbIX AENCTBUI C Y4ETOM OBLLNX NHTEPECOB
N BOSMO>XHOCTEN Ka)XOO0ro YfeHa KONNeKTuBa;

NPUHUMATL  LEenM  COBMECTHOW  OesATENbHOCTU, OpraHn3oBbiBaTb U
KOOpOMHNPOBATbL [LENCTBUA MO €€ [OOCTUXKEHUKD: COCTaBNATb nfaH  LEeNCTBUN,
pacnpefenste poam C  Yy4ETOM MHEHUI yYaCTHMKOB, 0O6CyXpaTb pe3ynbTaTbl
COBMECTHOW paboThbl;

OLEeHMBaTb Ka4yeCTBO CBOEr0 BKlaga N KaXKAoro yyYacTHMKa KOMaHabl B 06N
pesynbTart No paspaboTaHHbIM KPpUTEPUSAM;

npegnaratb  HOBble MPOEKTbl, OueHMBaTb uOen C no3nuum  HOBU3HBI,
OPUrNHANIBHOCTN, NPAaKTUYECKON 3HA4YNMOCTW;

OCYLLECTBAATb NO3UTUBHOE CTpaTern4yeckoe NoBeaeHne B PasnyHbIX CUTyauusx,
NPOABASATL TBOPYECTBO U BOOOParKeHne, ObITb MHULMATUBHBIM.

OBnapgeHve yHnBepcanbHbIMU PErynaTUBHbIMU AENCTBUSAMN:

1) camoopraHnzaums:

NCNONb30BaTb BMONOrNYECKNEe 3HaAHNS N5 BbISBNEHUS NPO6aEM 1 NX peLleHns B
YKN3HEHHbIX N y4EOHbIX CUTYaUnsiX;

BbIGMpaTb Ha OCHOBE BUONOMMYECKMX 3HAHWI LefeBble U CMbICNOBbIE YCTAHOBKMN
B CBOUX OENCTBUSAX N MOCTYMNKax Mo OTHOLLEHMIO K >XXMBOW Npupoae, CBOEMY 300P0BbI0
N 300POBbLI0 OKPY>KaKLLNX;

CaMOCTOATESIbHO OCYLLUECTBAATL MO3HaBaTeNbHYIO OeATENbHOCTb, BbIABASATb
npobnembl, CTaBuUTb U opMynMpoBaTb COBCTBEHHblE 3agadn B 06pasoBaTeflbHOW
AEATENBHOCTU U XXU3HEHHbIX CUTYaLUNAX;

CaMOCTOATENIbHO COCTaBAATb MaH PeLIeHns NpobnemMbl C Y4ETOM UMEKOLLMXCS
pPEeCcypcoB, COBCTBEHHbIX BO3MOXHOCTEN 1 NpennoYTeEHI;

AaBaTb OLEHKY HOBbIM CUTYaUUSM;



pacLUMpATb paMKn y4ebHOro npeameTa Ha OCHOBE JINYHbIX NPEANOYTEHNIA;

AenaTb OCO3HaHHbIA BbIOOP, apryMeHTMpoBaTb ero, 6partb OTBETCTBEHHOCTb 3a
peLleHue;

oueHuBaTb NPMOBPETEHHDIN ONbIT;

cnocobcTBOBaTb (POPMMPOBAHMIO 1 MPOSBIIEHMIO LLUMPOKOW 3PYAMLMM B Pa3HbIX
obnacTax 3HaHW, MOCTOSIHHO MOBbIWATb CBOW 00pa3oBaTeNbHbI N KyNbTYPHbI
YPOBEHb.

2) CaMOKOHTPOJb:

AaBaTb OLEHKY HOBbIM CUTyauusiM, BHOCUTb KOPPEKTUBbI B OEATEIbHOCTb,
OLeHMBaTb COOTBETCTBUE PE3YIbTATOB LIENAM;

BNageTb HaBblkaMy NO3HaBaTeNbHOW pedekcnn Kak 0CO3HaHNs CoBepLUaeMbIX
AENCTBUA N MbICIINTENbHbBIX NPOLIECCOB, UX Pe3y/bTaToB M OCHOBAHWIA, UCNONb30BaTb
Npuémbl pednekcnm ans oLeHKN cuTyaumm, BbiIbopa BEPHOIO PELLEHUS;

YMETb OLEHNBATb PUCKM 1 CBOEBPEMEHHO MPUHMMATD PELLEHNSA MO UX CHYKEHWIO;

NPUHUMATb MOTMBbI W aprymMeHTbl Apyrux npu aHanmse pesyfbTaTos
AEeATENbHOCTY;

3) npuHATNE cebsa n gpyrux:

NPUHUMAaTbL cebs, NOHNMAasa CBOM HEQOCTATKM U LOCTOMHCTBA;

NPUHUMATbL MOTMBbI W aprymMeHTbl Apyrux Mpu aHanmse pesyfbTaTos
AEeATENbHOCTY;

npu3HaeaTb CBOE Npaso 1 NPaBo ApYrnx Ha owmnbKu;

pasBuBaTb CNOCOBHOCTb MOHMMAaTb MUP C NO3ULMN APYroro YenoBeka.

NMPEAMETHbDIE PE3YJIbTATbDI

MpeoMeTHble pe3ynbTaTbl ocBoeHus nporpammbl COO no 6uonorum Ha 6a30BOM
YPOBHEe BK/OYaloT chneundudeckne ans y4ebHoro npeameTta «bmonorms» HayyHble
3HaHUs, YMEHUss 1 Ccnocobbl AENCTBUA MO OCBOEHWID, UWHTepnpeTaumm wu
NpeobpasoBaHNIO 3HaHWUA, BUAbl AEATENIbHOCTU MO MOJSlyYEHMIO HOBOMO 3HaHWUS U
NPUMEHEHNIO 3HaHUN B PasfiNyHbIX Y4YEOHbIX CUTyauusix, a TakXe B peanbHbIX
XKN3HEHHbIX CUTyauusX, CBSA3aHHbIX C Owuonormenn. B nporpamme npegmeTHble
pesynbTaTtbl NpeacTaBfeHbl MO rogam obyyeHns.

lMpegmeTHbIe pe3ynbTaTbl OCBOEHUSA y4ebHOro npegmeta «buonorns» 8 10 knacce
AOJDKHbI OTpaXkaTb:

chopMMPOBaHHOCTb 3HAHWIA O MeCTe U ponn 6rMonorMm B CUCTEME Hay4HOro
3HaHMS eCTECTBEHHbIX HayK, B (hOpPMMPOBaHUN COBPEMEHHON €CTECTBEHHO-Hay4YHOW
KapTUHbl MUpa N Hay4YHOro MUPOBO33PEHUS, O BKMAO4E POCCUNCKUX U 3apyberkHbIX
Y4€HbIX-610N0roB B passutve Guonornm, MyHKUNOHANIbHOM FPaMOTHOCTU YenoBeka
ONS PELLEHNS )KN3HEHHbIX 3a0ay;

YMEHMNE pacKpblBaTb COAeEp>KaHne BMoNormM4ecKnx TEPMMHOB U NMOHATUI: XKN3Hb,
KJleTKa, opraHn3m, metabonnam (0bMeH BELLECTB 1 NpeBpaLLeHNe 3Heprum), roMeocTas
(camoperynsauus), ypoBHEBas OpraHu3auus >XMBbIX CUCTEM, CaMOBOCMNPOM3BEOAEHNE
(penpopykumsl), HaCcNeaCTBEHHOCTb, M3MEHYNBOCTb, POCT U Pa3BUTUE;

yMEeHne wuanaratb Ouonorumdeckne Teopumn  (KNEToYHas, XPOMOCOMHas,
MyTauMOHHas, LieHTpanbHasi 4ormMa MosnekynsapHon éuonoruu), 3akonbl (. MeHngens, T.
MopraHa, H. V. BaBunosa) n y4eHns (0 LeHTpax MHOroobpasmsi u NpOUCXOXKOEHUSNA



KyNbTypHbIX pacTeHuin H. . BaBunoBa), onpenensatb rpaHuupl NX NpUMEHNUMOCTU K
XXUBbIM cUCTEMAM;

YMEHME BNageTb METOAaMn Hay4yHOro no3HaHua B OGuonorun: HabnwopgeHue un
OonncaHne >XMBbIX CUCTEM, MPOLIECCOB W SBMEHWA, OpraHu3auusi u npoBeAeHNe
OMONIOrNYECKOr0 3KCMNEPUMEHTA, BbIOBUXKEHNE TMMNOTE3bI, BbISIBIEHNE 3aBUCUMOCTU
MeXay uccnegyembiMn  BenuYMHamn, OObSACHEHME MOJIyYEHHbIX PEe3yNbTaTos,
NCNONb30BaHHbIX Hay4YHbIX MOHATUIA, TEOPUA N 3aKOHOB, YMEHME OenaTb BbiBOAblI Ha
OCHOBaHMM NONYYEHHbIX PE3YNLTATOB;

YMEHME BbIOENATb CYLLUECTBEHHbIE MPU3HAKM BUPYCOB, KIETOK MNPOKapuoT U
3YKapWOT, OAHOKSIETOYHBIX U MHOMOKSIETOYHbBIX OPraHu3mMoB, OCOBEHHOCTY NPOLLECCOB:
obmeHa BEeLLECTB 1 NpeBpPAaLLEHUsT SHEPIN B KNETKe, POTOCUHTESA, NNACTUYECKOro U
9HEepreTn4eckoro oOMeHa, XemMOCMHTEe3a, MWUTO3a, MeNo3a, OnNJoA0TBOPEHNS,
Pa3MHOXXEHNS, UHOVMBUAYANBHOO Pa3BuUTUS OpraHn3mMa (OHTOreHes);

YMEHME TMPUMEHATL MOJSyYEHHbIE 3HAHUSA ONs OObACHEHUS OGUONOrMYEeCKNX
NPOLLECCOB 1 ABNEHUN, ON1S1 MPUHATUSA NPaKTUYECKUX PELLEHNI B MOBCEAHEBHOM XXN3HN
C uenbto obecnedeHns 6e30MacHOCTM CBOEro 300POBbA U 300POBbS OKPY>KaKLLMX
nogen, cobnogeHnss HOpM rPamMoTHOro NOBEAEHWS B OKPY>KatoLLLeln NPUPOLHON cpeae,
NOHMMaHNne Heo6XoOUMOCTN UCMONb30BaHUSA OOCTUMIKEHUA COBPEMEHHON Bronorun n
OMOTEXHONOMNIN ONSA pauMoHanbHOro NPUPOLONOb30BaHNS;

YMEHNE peLlaTb aNeMeHTapHble reHeTUYECKME 3a[a4n Ha MOHO- U gurnbpugHoe
CKpewmBaHne, CuensieHHOe HacnegoBaHne, COCTaBNATb CXEMbl MOHOrMOpULHOro
CKpeLmBaHns ons npeackasaHns HacnegoBaHnst NPU3HaKoB Y OPraHn3MoB;

YMEHME BbINMOJIHATb NabopaTopHbIe 1 NPaKTUYeckne paboTbl, cobnogaTe npasuna
npu paboTe ¢ y4ebHbiM 1 nabopaTopHbIM 060PYAOBAHNEM;

YMEHNE  KPUTMYECKU OUeHMBaTb W WHTEpnpeTuMpoBaTb  WHMOopmMauuto
BMONIOrNYECKOro COAEP KaHNs, BKIIOYAIOLWY NCEBOOHAYYHbIE 3HAHWUS U3 Pa3NNYHbIX
NCTOYHUKOB (CpencTtBa MaccoBOW MHOpMauMK, Hay4HO-MOMynspHble Martepuanbl),
9TWYECKME acneKTbl COBPEMEHHbIX WCCnegoBaHuin B 6Guonorun, MeguumHe,
OnoTexHoNornu;

yMEHME co3aaBaTb COBCTBEHHbIE MMCbMEHHBIE N YCTHbIE CO0OLLEHMS, 0606Las
61ONOrNYEeCKy0 MHOPMaLMIO N3 HECKOJSIbBKUX UCTOYHMKOB, MPaMOTHO UCMNOb30BaTb
NOHATUIAHBIN annapat éuonoruu.

MpeoMeTHbIe pedynbTaTbl 0CBOEHUSA y4ebHOoro npegmeTa «buonorus» 8 11 kiacce
OOJDKHbI OTpaXkaTb:

CPOPMUPOBAHHOCTb 3HAHW O MECTE U poan BGUONOrMM B CUCTEME HAyYHOro
3HaHNS eCTECTBEHHbIX HayK, B (POPMUPOBaHUM COBPEMEHHOWN eCTeCTBEHHO-Hay4HOW
KapTUHbl MMpa N Hay4YHOro0 MUPOBO33PEHUS, O BKNage POCCUNCKUX U 3apybedXHbIX
Y4€HbIX-610N0roB B pasBuTne Guonornm, MyHKUNOHANbHOM rPaMOTHOCTU 4YenoBeka
ONS PELUEeHNs XXU3HEHHbIX 3a4ay;

YMEHME pacKpbiBaTb COAEPXKaHME OMONOMMYECKNX TEPMUHOB W MOHATUIA: BUA,
nonynaums, reHodoHa, 9BONOUMS, ABWXKYLME Cunbl  (hakTopbl) 3Bonouuun,
NPMCNOCOBNEHHOCTL OpPraHM3MoB, BMAoOOBpaszoBaHMe, 3KOSIOrnMYeckne akTopsbl,
9KOCKCTEMA, NPOAYLEHTbl, KOHCYMEHTbI, PEAYLEHTbI, LEenn nuTaHns, 3Konorndeckas
nupamuga, bruoreoueHo3, buocdepa;

yMEHME uanaratb Guonorndeckune Teopumn (aBontounoHHas Teopus Y. [JapsuHa,
CUHTETUYECKass Teopus 3BOJIIOLMKM), 3aKOHbl M 3aKOHOMEPHOCTU (3aponbiLLeBOro
cxofgctea K. M. Bapa, yepenoBaHns rnaBHbIX HanpasieHnin 1 nyTein asonouun A. H.



CeBepuoBa, y4eHus o 6uoccepe B. W. BepHagckoro), onpemensTb rpaHuubl KX
NPUMEHUMOCTU K >XXUBbIM CUCTEMAM;

YMEHNe BnafgeTb MeTofaMu Hay4yHOro no3HaHus B 6Guonoruu: HabniogeHve u
OMMUCaHMe >XUBbIX CWUCTEM, MPOLLECCOB W SABAEHUN, OpraHn3auuss u npoBeaeHue
OGUONOrM4ECKOro 3KCNEPUMEHTA, BbIABMXKEHME TUMNOTESbI, BbISBAEHNE 3aBUCMMOCTU
MeXay uccnegyembiMn  BenuYMHamn, OObSACHEHME MOJIyYEHHbIX PEe3yNbTaTos,
MCMNOJSIb30BaHHbIX Hay4YHbIX MOHATWI, TEOPUIN U 3aKOHOB, YMEHWE AenaTb BbiBOAbl HA
OCHOBaHWN NOJlyYEHHbIX PE3YbTATOB;

YMEHNE BblAENATb CYLLECTBEHHbIE NPU3HAKN CTPOEHMS BUONOrNYECKNX OO BEKTOB:
BMOOB, MNOMYyNsUMiA, MNPOAYLIEHTOB, KOHCYMEHTOB, penyLeHToB, O1OoreoueHo30B U
9KOCKCTEM, OCOBEHHOCTM NPOLECCOB: HAaCNenCTBEHHON N3MEHYNBOCTMW, ECTECTBEHHOIO
oTbopa, BNOoobpasoBaHns, npPUCcNoco6/1eHHOCTM OpraHM3moB, OENCTBUS
9KOJIOMMYECKNX (PaKTOPOB Ha OpraHu3Mbl, MEPEHOCAa BELIECTB M MOTOKa 3HEeprum B
9KOCUCTEMAX, aHTPOMOreHHbIX W3MEHEHUA B 9KOCUCTEMAxX CBOEW MECTHOCTW,
KpyroBopoTa BELLECTB 1 BMOreoXMMmNYeCcKmx LUKNoB B Buocdepe;

YMEHNE MPUMEHSTb MOMYYEHHble 3HaHUA AN OObACHEHUS OMONOrNYECKNX
NPOLECCOB U ABMEHWNIA, ONA NPUHATUS NPAKTUYECKNX PELLUEHNA B MOBCEAHEBHON XN3HU
C Uenblo obecneyeHns 6e30MacHOCTU CBOEro 340POBbSA M 340POBbS OKPY>KaKLLMX
nogen, cobnogeHns HopM rpamMoTHOro NOBEAEHWS B OKPY>KatoLLLEN NPUPOLHON Cpeae,
NOHUMaHNEe HEOBXOAMMOCTM UCMONb30BaHNSA OCTUXKEHNIA COBPEMEHHOI Bronorun ons
paunoHansHOro NPMPOLONOb30BaHNS;

YMEHNEe pellaTb 3NeMEHTapHble 6uonormyeckne 3aga4vv, COCTaBNATb CXEMb
nepeHoca BELWECTB 1 AHEPIriM B 3KOCUCTEMAX (Lenn NuTaHns);

YMEHME BbINONHATL NabopaTopHbie 1 NpakTuieckue paboTel, cobnogaTe Nnpasuna
npu paboTe ¢ y4ebHbiM 1 nabopaTopHbIM 060PYAOBAHNEM;

YMEHNE  KPUTMYECKU OUeHMBaTb W UHTEPnpeTMpoBaTb  MHMOpMauuio
BUONOrM4ECKOro Coaep XKaHus, BKIOHAKOLLYIO NCeBAOHAYYHbIE 3HAHUS N3 Pa3INYHbIX
MCTOYHUKOB (CpencTBa MaccoBOW WHOpMauuM, Hay4HO-NonynspHble MaTtepuansbl),
paccmatpmBatb  rnobanbHble  9KOSIOMMYECKMEe  Npob6nemMbl  COBPEMEHHOCTMU,
dhopMmpoBaTb NO OTHOLLEHNIO K HAM COBCTBEHHYHO MO3ULNIO;

YMEHME co3aaBaTb COBCTBEHHbIE MMCbMEHHbBIE N YCTHbIE CO00OLLEHMS, 0606Las
BUONOrM4EeCKyto0 MHPOPMALNIO N3 HECKONBKMX MCTOYHUKOB, MPAMOTHO UCMOSIb30BaTb
NOHATUMHbLIN annapat éuonoruu.



TEMATUYECKOE NMNJIAHUPOBAHME

10 KJIACC
KonnyecTso 4acoB ONEKTPOHHbIE
No r/ HavnmeHoBaHWe pasgenos n Tem KOHTPOJTbHb! MpaKTiecKi (undppoBble)
nporpammbl Bcero obpasoBaTesibHble
e paboTbl e paboTbl
pecypchbl
Bnbnnorteka LUIOK
1 Buonorns kak Hayka 2 0 0.5 https://m.edsoo.ru/7f4
1c292
BubnuoTteka LIOK
2 JKuvBble CUCTEMBI U UX OpraHn3aums 1 0 0 https://m.edsoo.ru/7f4
1c292
Bnbnnorteka LIOK
3 XUMUNYECKNIN COCTaB N CTPOEHNE KNETKN 8 0 1 https://m.edsoo.ru/7f4
1c292
BubnuoTteka LIOK
4 JKun3HeneaTenbHOCTb KNeTKu 6 1 0 https://m.edsoo.ru/7f4
1c292
PasMHoXeHne n nHamsmnayanbHoe Bubnnorexa LIOK
5 A3BATIE O I'aHVISM'Dé)B Ay 5 0 1 https://m.edsoo.ru/7f4
P P 1c292
HacnencTtBeHHOCTb U UBMEHYNBOCTb Bubnnorexa LIOK
6 iy .fsmos 8 0 15 https://m.edsoo.ru/7f4
P 1c292
Cenekuus opraHnamos. OCHOBbI Bubnmorexa LIOK
7 H P ' 3 2 0 https://m.edsoo.ru/7f4
OnoTexHonornn
1c292
8 PesepBHoe Bpems 1 0 0 Bubnuoteka LIOK



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

https://m.edsoo.ru/74
1c292

OBLLEEE KOJINHYECTBO HYACOB MO
NMPOIrPAMME

34



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

11 KNNACC

KonunyecTtBo 4yacos

ONEKTPOHHbIE
No r/ HanmeHoBaHue pasgenos n Tem KOHTPOMbHbI MpaKTudecky (uncpposbie)
nporpamMmbl Bcero obpasoBaresnbHble
e paboTbl e paboTbl
pecypchbl
Bnbnuoteka LIOK
1 OBoNOLUMOHHAsA bruonoruns 9 0 1 https://m.edsoo.ru/7f4
1cc74
BO3HUKHOBEHWE 1 pa3BUTNE XXUSHU Bubnuoreka LIOK
2 P 9 1 0.5 https://m.edsoo.ru/7f4
Ha 3emne
1cc74
Bbnbnnorteka LIOK
3 OpraHusmbl 1 OKpy>Xarowjas cpena 5 0 1 https://m.edsoo.ru/7f4
1cc74
CoobuiecTBa 1 aKonornyeckmne Bubnuoreka LIOK
4 H 9 1 0 https://m.edsoo.ru/7f4
CUCTEMBI
1cc74
Bnbnnorteka LIOK
5 PesepBHoe Bpems 2 0 0 https://m.edsoo.ru/7f4
1cc74
OBLLEE KOJINYECTBO YACOB INMO 34 5 05

NMPOIrPAMME



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

NOYPOYHOE MNJIAHUPOBAHUE

10 KJ1IACC
KonuyectBo 4yacos ONEKTPOHHbIE
N/Q Tema ypoka Bcero KOHTPONbHBI MpakTn4eck Rara ugcbposble
n/n e paboTsl Ve paboTl N3y4eHuns obpasoBaresibHble
pecypchbl
Bnbnmnorteka LIOK
https://m.edso0.ru/863
1 Bbuonorus B cucteme Hayk 1 0 0 1 mogynb e6122
https://m.edso0.ru/863
e632a
MeToabl NO3HAHUS KNBOW
oabl. Npa ecka
HZESTQ I?\Ilo 1p« ;Izﬁ:nbl;oﬂsame Bubnnoreka LIOK
2 P - 1 0 0.5 1 Mmoaoynb https://m.edsoo.ru/863
pasfiMyHbIX METOOOB NpPU 06122
N3y4eHnm Gnonornyeckmx
0ObeKToB»
Bronornyeckune cuctemsl Bubsmorera LIOK
3 ’ 1 0 0 1 moaoynb https://m.edsoo.ru/863
NPOLECCHI N NX U3YyYeHNE
6564
XMNYECKNIN COCTaB KNETKU Bubnnoreka LIOK
4 ) 1 0 0 1 moaynb https://m.edsoo0.ru/863
Bopga n muHepanbHble conu
e674e
Benkn. CocTaB n cTpoeHne Bubsmorera LIOK
5 ) P 1 0 0 1 Mmopoynb https://m.edsoo.ru/863
6enkos
e6b72
depmeHTbl — Buonornyeckune Bubnuoteka LLIOK
6 KaTanusaTopbl. JlabopaTopHas 1 0 0.5 2 Mopy b https://m.edso0.ru/863



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72

paboTta Ne 1 «M3yyeHune
KaTanuTMyYeCckon akTUBHOCTU
hepmMeHTOB (Ha npumepe
amunasbl Unu Katanasbl)»

Bubnuorteka LIOK

7 Yrnesoppbl. Jlunuapl 0 2 Mmoaynb https://m.edso00.ru/863
6870
Bnbnnorteka LIOK
8 HyknenHosble KucnoTbl. ATO 0 2 Mogynb https://m.edso00.ru/863
e6d5¢c
VicTopust u meToapl n3yyeHus Bubnnorexa LIOK
9 P A y 0 2 mopynb https://m.edso0.ru/863
KneTkn. Kneto4Hasa teopus
€6e88
10 KneTka Kak LenocTHas Xunusas 0 2 Moy
cuctema
CTpoeHune ayKkapnoTmyeckomn
kneTku. JlTabopatopHasa paboTa
Ne 2 «l/I3yqu€|e CfpoeHEIFI Bubmmoreka LIOK
(T1ETOK DACTEHMI. KUBOTHBIX https://m.edsoo.ru/863
11 ron6 P 6 " ’ 0.5 3 mogynb e6ff0
pV1OoB 11 bakTepin noa https://m.edsoo.ru/863
MMKPOCKOMOM Ha roTOBbIX
e716c¢
MUKponpenaparax u ux
onucaHue»
O6MmeH BeLecTB unm Bubmmoreka LIOK
12 t 0 3 mogynb https://m.edsoo0.ru/863
MeTabonmam
e766¢c
Bubnnoteka LLOK
13 POTOCUHTES. XEMOCUHTES 0 3 mopoynb https://m.edso0.ru/863

e7c98



https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7c98

BubnuoTteka LIOK

14 OHepreTn4ecknin obmeH 0 3 mogoynb https://m.edso0.ru/863
e/aae
YKM3HEHHbIN UMK KNETKN.
eneHvne kneTkn. MuTos.
ﬁaGopaTopHaﬂ pabota Ne 3 Bubsmorera LIOK
15 0.5 3 moaynb https://m.edso00.ru/863
«HabnwogeHne mntosa B o7dca
KneTkax KOHYMKa KOpeLLKa fyka
Ha roToBbIX MUKpoNpenapaTax»
BrnocunHTes 6enka. Peakuus Bubnmoreka LIOK
16 0 4 mopynb https://m.edso0.ru/863
MaTpPUYHOro CUHTE3a.
e796e
TpaHcnsaums — 6UoCUHTES Bubnmorexa LIOK
17 0 4 mopgynb https://m.edso0.ru/863
6enka
e796e
18 Monyroposas KI1P 0 4 mopgynb
HekneTouHble (pOpMbl XKXN3HK Bubnmorexa LIOK
19 — BUPYCHI 0 4 mogynb | https://m.edsoo.ru/863
e7540
Bnbnnorteka LIOK
DOPMbI PASMHOKEHUS https://m.edso0.ru/863
20 OPraH3MOB 0 4 mopynb e81b6
https://m.edso0.ru/863
e831e
BubnuoTteka LIOK
21 Meino3 0 4 mopgynb https://m.edso0.ru/863
e/fda
50 O6pasoBaHue 1 passutme 05 4 mopyns Bubnuoteka LIOK

NOJ1I0BbIX KIEeTOK.

https://m.edso0.ru/863



https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6

OnnogoTBoOpeHMe.
JTabopaTopHas paboTta Ne 4
«M3yyeHne cTpoeHnsa nonosbIxX
KNeTOK Ha roTOBbIX
MUKponpenapaTax»

VHomBnayanbHoe passutne

Bubnuorteka LIOK

23 OPraHIBMOB 0 5 mogynb https://m.edso00.ru/863
8436

'eHeTnka — Hayka o Bubnnoteka LLOK

24 HacnegCcTBEHHOCTU U 0 5 mopynb https://m.edso00.ru/863
N3MEHYNBOCTN e86f2
3aKOHOMEPHOCTM Bubnnoteka LJOK

25 HacnegoBaHUs NPU3HAKOB. 0 5 mogynb https://m.edso0.ru/863
MoHornbpuagHoe ckpelumBaHmne 8878
OnrnbpngHoe ckpelymBaHme. BubnuoTteka LIOK

26 3aKOH HeE3aBMCUMOro 0 5 mogynb https://m.eds00.ru/863
HacnegoBaHMA NPU3HaKoB e89a4
CuenneHHoe HacnegoBaHue
npu3HakoB. JlabopaTtopHas
pabota Ne 5 «M3yueHune Bubnnoteka LJOK

27 pe3ynbTatoB MOHOMMOGPUAHOIO 0.5 5 mogynb https://m.edso00.ru/863
N oMrndpmnaHoro CKpeLumBaHns e8c60
y Ap030unbl Ha FOTOBbLIX
MUKponpenapaTax»
leHeTnKa nona. HacnegoBaHne Bnbnnorteka LUIOK

28 NPU3HaKOB, CLEMIEHHbIX C 0 5 mogynb https://m.edso00.ru/863
nosiom e8c60
M3mMeH4YnBOCTb. Bubnuoteka LLIOK

29 HeHnacnencTteseHHas 0.5 > MORY /b https://m.edso0.ru/863



https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe

n3meH4YnBocTb. JlabopaTopHas
paboTta Ne 6. N3yyeHune
MOANGOMKALMOHHOMN
N3MEHYMBOCTU, MOCTPOEHNE
BapuMaLMoOHHOro psiga n
BapuaLnOHHOWN KPUBOM»

HacnegcrteeHHas
N3MeH4YMBOCTb. JlabopaTopHas

Bnbnnorteka LUIOK

30 pabota Ne 7. «AHanua mytauum 1 0.5 6 mogynb https://m.edso00.ru/863
y Ap030unbl Ha FOTOBbLIX e8efe
MUKponpenapaTax»

Bnbnnoteka LUOK

31 eHeTnkKa yenoseka 1 0 6 mooynb https://m.edso0.ru/863

e8d78

32 MpomexyTo4dHas atrectaums/ 1 0 6 Moay b
BIP

Bubnuoteka LIOK
33 EI‘IOP/G(;EneKuMﬂ Kak Hayka n 1 0 6 mooynb https://m.edso0.ru/863
pouecc. e9214
MeToabl 1 JOCTMXKEHNA
cenexkunmn pacTeHnn n Bunbnnorteka LIOK

34 >KNBOTHBIX. 1 0 6 mooynb https://m.edso0.ru/863
BrnoTtexHonorus Kak otpacinb €9336
npon3BoacTBa

OBLLUEE KOJIMHECTBO YACOB MO 34 4

NMPOIrPAMME



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

11 KINACC

KonnyectBo 4YacoB

ONEKTPOHHbIE

Ne Tema ypoka KOHTPOSIBbHBI MpakTnyeck Hara U1cpoBbIe
n/n Bcero N3yyeHus obpasoBaTesibHble
e paboTbl ne paboThbl
pecypchbl
9BooOUMA N METOAbI €€ Bubnuorexa LIOK
1 1 0 0 1 moaynb https://m.edso0.ru/863
N3y4eHns
ea20e
NcTopua passutus Bubnuoreka LIOK
2 . 1 0 0 1 moaynb https://m.edsoo0.ru/863
npeacTasneHnin 06 asontounmn
9570
Bubnnoteka LJOK
3 MwuKpoasontoums 1 0 0 1 moaynb https://m.edso0.ru/863
e9cle
Monynsaums kak anemeHTapHas
eanHuLUa Buaa 1 3BOSIIOLNN. Bunbnnorteka LIOK
4 JlabopaTopHasa patota Ne 1 1 0 0.5 1 moaynb https://m.edso0.ru/863
«CpaBHeHue BMAoOB No €99c6
MOPONOrM4ecKOMyY KpUTEPUIO»
OBrxyuive cunbl Bnbnnorteka LIOK
5 (onemeHTapHble hakTopbI) 1 0 0 1 moaynb https://m.edso0.ru/863
aBonounmn e9dad
EcTecTBeHHbI OT6OP U ero Bubnmorexa LIOK
6 oMbl 1 0 0 2 Moaynb https://m.edso0.ru/863
€9ed0
PesynbTaTtbl aBonoumn: Bnbnnorteka LUIOK
7 nNpUCcnocobreHHOCTb 1 0 0.5 2 Moaynb https://m.edso00.ru/863
OpraHn3mMoB U e9fde



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

BngoobpasoBaHue.
JTabopaTopHas pabota Ne 2
«OnucaHune
npucnocobneHHOCTN opraHm3ma
N €€ OTHOCUTENBHOIO
Xapakrtepa»

HanpaeneHns n nytu

Bubnuorteka LIOK

OpraHn4Yeckoro mupa

8 0 2 Moaynb https://m.edso0.ru/863
MaKpO3BOJIOLMM
e9cle
Bnbnnorteka LUIOK
9 HeobpaTtumocTb aBoaoumn 0 2 Moaynb https://m.edso0.ru/863
ebb5e
VicTopus xnsHm Ha 3emne u Bubnnorexa LIOK
10 P . 0 2 Moaynb https://m.edso0.ru/863
METOAb! €€ N3yYeHus
ebbbe
(MNoTesbl NPONCXOXXOEHUA Bubmmoreka LIOK
11 P A 0 3 mopynb https://m.eds00.ru/863
XKN3HN Ha 3emne
eabab
PasBuTtne »n3Hm Ha 3emne no Bubnnorexa LIOK
12 5DAM 1 NEONONAM 0 3 mopgynb https://m.edso0.ru/863
P proA eabbe
OcHoBHbIe 3Tanbl 3BOMNOLINK
wipa. Mpakriseckas pagora Ne BuGmoTexa LIOK
13 pa. 11p P g 05 3 mopynb | https:/m.edso0.ru/863
1 «M3yyeHne nckonaemblix ca8bc
OCTaTKOB PaCTEHUI N XKNBOTHbIX
B KONNEKLMSX»
14 CoBpemeHHas cuctema 0 3 moayb Bubnuoteka LLOK

https://m.eds00.ru/863



https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e

ead8e

DBoJIOUMA YeoBeka

Bubnuoteka LIOK

15 0 3 mogynb https://m.edso0.ru/863
(aHTpoOnoreHes)
eac2c
[OBrxyLime cunol ((pakTopbl) Bubsmorera LIOK
16 Yyl P 0 4 mopynb | https://m.edso0.ru/863
aHTponoreHesa
ead44
OcCHOBHble CTaaun 3BOMOLMN Bubmmoreka LIOK
17 A H 0 4 mopynb https://m.edsoo0.ru/863
yenoBeka
eaea2
Yenose4veckune pachbl 1 Bubnnoteka LJOK
18 npUpogHble aganTauumn 0 4 mopysb https://m.eds00.ru/863
yesioBeka eaea?2
KIP no pasgenam
19 «OBONOLMOHHAA bnonorus. 0 4 mopyns
Bo3HukHOBEHNE 1 pa3BuTnEe
XKN3HN Ha 3emne»
Bubnuorteka LIOK
20 OKON0ornsa Kak Hayka 0 4 mopynb https://m.edso0.ru/863
ebbb5e
Cpeppl obutaHus n Bubmmoreka LIOK
21 bea 0 4 mopynb https://m.edsoo0.ru/863
aKonorn4eckue aktopsl
eafec
ABunoTtunyeckme gakTopbl.
J1ab 6] Ne 3.
Moptbonormsecie BuGuoTera LIOK
22 P 0.5 5 moaynb https://m.edso0.ru/863

0COBEHHOCTN pacTeHnin n3
pasHbIX MECT OOUTaHMNAY.
JTabopaTtopHas pabota Ne 4.

eb10e



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

«BnuaHue ceeTta Ha pocT 1
pasBUTME YEPEHKOB KOreyca»

Bunbnmnorteka LIOK

23 BuoTtnyeckne akTopbl 0 5 mopgynb https://m.edso00.ru/863
eb348
Qkonormnyeckue
XapaKTEPUCTMKN NOMNyALMN.
HpZKquPeCKaﬂ pa60T}fa NI; 2 Bubnuoteka LIOK
24 ; 0.5 5 mopgynb https://m.edso00.ru/863
«[loac4éT NNoTHOCTH
y ebbbe
nonynsaunin pasHbix BUAOB
pacTeHumn»
" Bnbnnorteka LIOK
25 Egpzizgisiegéeﬁaerams“nb' V 0 5 mogynb https://m.edso0.ru/863
eb46a
CoobuwecTBa opraHn3mMoB — Bubnuoteka LLOK
26 OroLeH03. IKonornyeckne 0 5 moaynb https://m.eds00.ru/863
CUCTEMBbI (SKOCUCTEMbI) eb46a
OCHOBHbIE nokasaTenm
9KOCMKCTEMBI. DKONOrNYECKme Bubsmorera LIOK
27 . 0 5 mogynb https://m.edsoo0.ru/863
nupamugbl. CBoricTea
ebbfa
akocucTem. Cykueccus
Bubnuorteka LIOK
28 MpupogHble 3KOCUCTEMBI 0 6 mogynb https://m.edso0.ru/863
ebbbe
Bnbnmnorteka LUIOK
29 AHTPOMOreHHbIe 3KOCUCTEMbI 0 6 mogysb https://m.edso00.ru/863
ebbbe
30 Buocepa — rnobanbHas 0 6 Moayb Bubnuoteka LLIOK

aKocuctema 3emnn

https://m.edso00.ru/863



https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebb5e

ebb5e

3aKOHOMEPHOCTU

Bnbnnorteka LIOK

31 1 0 6 mopysb https://m.edso0.ru/863
cyLecTBoBaHUA 6ruocdepbl
ebd16
YenoseyecTBO B Buocdepe Bubsmorera LIOK
32 P 1 0 6 Mopynb | https:/m.edso0.ru/863
3emnn
ebbbe
CocyuiecTsoBaHne Npupoapl u Bubmmoreka LIOK
33 y PVIPOA 1 0 6 mogysnb https://m.edsoo0.ru/863
YyenoBe4yecTBa
ebale
PesepBHbIn ypok. O606LeHnEe
34 Tembl «CoobulecTBa n 1 0 6 moaysb
3KOJIOrN4YECKNE CUCTEMbI»
OBLLUEE KOJIMHECTBO YACOB IO 34 o5

NMPOIrPAMME



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

NMPOBEPAEMbIE TPEBOBAHUSA K PE3YJIbTATAM OCBOEHUA OCHOBHOM
OBPA30BATEJIbHON NPOrPAMMbI

10 KNNACC

Kon
nposepsiemor
O pesynbTarta

MpoBepsieMbie NpeaMeTHblE Pe3ybTaTbl OCBOEHNST OCHOBHOM
obpaszoBaTtesibHON NporpamMmbl CpegHero obLero
obpazoBaHus

CdopMnpoBaHHOCTb 3HaHUI O MEcTe U ponu 6uonorum B
CUCTEME HAY4YHOro 3HaHMS  EeCTECTBEHHbIX HayK, B
dhopmmnpoBaHnu COBPEMEHHOM €CTEeCTBEHHO-Hay4HOW
KapTWHbl MMpa W HaAy4YHOro MUPOBO33PEHMS; O BKNage
POCCUNCKUX N 3apybBexxHbIX YYEHbIX-6MONOroB B pPasBuUTME
6uonorun; (yHKLMOHANBLHOW FPaMOTHOCTM 4YenoBeka AN
peLleHns XXN3HEHHbIX 3aaaq

YMeHue packpbiBaTb coaepkaHne 6nonormiyeckux TEPMUHOB
N MNOHATUN: >XXU3Hb, KJIETKA, OpraHuam; metabonmam (o06meH
BELLECTB n npespatleHne aHeprun), romeocTas
(camoperynsuunsi), ypoBHEBasi OpraHm3aumsi XXMBbIX CUCTEM,
CaMOBOCMNPOU3BEAEHNE (PENPORYKUNS), HACNeaCTBEHHOCTb,
N3MEHYNBOCTb, POCT U pa3BUTUE

YMeHne wusnaratb 6uonorndeckue Teopun  (KNeTo4vHas,
XPOMOCOMHas, MyTauumoHHas), 3akoHbl (. MeHpens, T.
MopraHa, H./. BaBnnosa) n y4eHuns (0 LeHTpax MHOroobpasus
N MNPOUCXOXKAOEHNA KyNbTYypHbIX pacteHun H.W. Basunosa),
onpeaensaTb rpaHnLpbl NX NPUMEHMMOCTH K XKMBbIM CUCTEMaM

YMeHue Bnagetb MeTogamu Hay4yHoro no3HaHus B 6uonorun
(HabnogeHne n onmMcaHMe >KMBbIX CUCTEM, MNPOLIECCOB W
SIBIEHWIA; OpraHu3aums u npoBegeHne Buonornyeckoro
3KCMNEPUMEHTA, BblOBVXKEHNE rMnoTesbl; BbIiBNIEHNE
3aBUCUMOCTW Mexay nccnegyemMmbiMin BeNMYMHaMW,
OOBSACHEHNE TMOJIyYEHHbIX PE3YNbTaTtoB, WCMNOSb30BaHHbIX
Hay4HbIX MOHATUIA, TEOPUI N 3aKOHOB; YMEHNE AenaTb BbiBOAbI
Ha OCHOBaHWUW MOJIyYEHHbIX PE3Y/bTaTOB)

YMeHne BblAensiTb CYLLIECTBEHHbIE NPU3HAKN BUPYCOB, KIIETOK
NPOKapVOT N 3yKapuOT, OOHOKIIETOYHbIX Y MHOIMOK/IETOYHbIX
OpraHn3moB; OCOB6EHHOCTU MNPOLECCOB OOMEHa BELLECTB U
NpeBpaLleHnst  3Heprum B  KJNETKe, hoTocuHTe3,
NNacTUYEeCKOro U 3HEepreTnyeckoro obmeHa, XeMOCUHTE3a,
MUTO33, Melio3sa, onnoaoTBOPEHMS, Pa3MHOXKEHUS,
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11 KJ1IACC

Kopg

npoBepsieMor
0 pesynbTarta

NHONBMAOYANbHOro PasBUTUSA OpraHn3ma (OHTOreHes)

YMeHne NpuUMEHsITb MOJIyYEHHblE 3HaHWUS ANst OObACHEHUS
OMONOrNYECKNX MNPOLECCOB U  SABMAEHUA, LONS  NPUHATUSNA
NPaKTUYECKNX PELUEHNI B MOBCEOHEBHOW >XU3HU B LENsX
obecneyeHns 6e30MacHOCTN CBOEr0 300POBbA N 300POBbSA
OKpy>XawLwmx nogen, cobniogeHnss HOpPM  rpPamMOTHOro
NOBEAEHMS B OKpY>KaloLlen NpUPOLHON Cpeae; MOHMMaHue
Heob6Xx04MMOCTN MNCMNONb30BaHUS OOCTUXKEHUN COBPEMEHHON
ovnonoruu n OunoTexHonornm ans paunoHanbHOro
NPMPOLONONL30BaHMS

YMeHue pelatb 3NeMeHTapHble FeHeTMYeckue 3agadn Ha
MOHO- W  gurMbpuaHoe  CKpeluvBaHue,  CLEensieHHoe
HacnegoBaHWe;  COCTaBNsATb  CXeMbl  MOHOrMépuaHoro
CKpeLMBaHNs Ofs NpefckasaHus HacnenoBaHUs NMpPU3HaKoB
y OpraHu3moB

YMeHue BbINONHATL 1abopaTtopHble N npakTudeckne paboThl,
cobnogaTb npasuna npu paboTte ¢ y4ebHbIM 1 TabopaTopHbIM
obopynoBaHNEM

YMeHne KpUTUYECKM OUEHMBaTb W  MHTEPNPEeTMpPOBaTb
NHopMaunio BMONIOrNYECKOro COAEPXKaHNs, BKJIHOYAIOLLYHO
nceBOoOHAy4YHble 3HAHUA U3 Pa3fIMYHbIX UCTOYHUKOB (CMWU,
Hay4YHO-MONYyNsIPHblIE  MaTepuanbl); 3TUYECKMEe  acnekThbl
COBPEMEHHbIX WCCnegoBaHui B Guonornn, MeauuuHe,
onoTexHonorum

YMeHne co3pgaBaTtb COOCTBEHHbIE MUCbMEHHbIE W YCTHbIE
coobuleHns, obobwas 6uMonorn4eckyrd WHgopmaunio K13
HECKONbKMX NCTOYHMKOB, rPamoTHO 1NCnosb30BaThb
NOHATUMHLIAN annapat éuonorum

MpoBepsieMble NpeaMeTHbIe Pe3ybTaTbl OCBOEHNS OCHOBHOM
obpasoBarenibHOM NporpaMmmbl cpegHero obLero
obpasoBaHus

CdhopmMnpoBaHHOCTb 3HaHWn O MecTe u poan buonornn B
CUCTEME HAy4yHOro 3HaHWsA  eCTEeCTBEHHbIX HaykK, B
dhopmmnpoBaHnm COBPEMEHHO €CTeCTBEHHO-Hay4HOW
KapTUHbl MUpPa W Hay4YHOro MMPOBO33PEHNS; O BKNage
POCCUIACKUX 1 3apybexxHbIX YYEHbLIX-OMOMOroB B pasBuTue



6uonornm; YyHKLMOHANBbHON PaMOTHOCTM YefioBeka s
PELLEHUNS XKMBHEHHbIX 3afay

YMeHne packpbiBaTb cogeprkaHne 6Uonormvyecknx TEPMMUHOB
N MOHATUIA: BUA, NONYNAUUSA, reHOOHA, 9BOJIOLUNA, OBUKYLLME
CUnbl (dhakTopbl) asonoumn, NPMCNOCOBIEHHOCTb
OpraHmM3mMoB, BuMpoobpasoBaHMe, SKONOrNYeCKne gakTopsbl,
9KOCKCTEMA, MPOAYLEHTbI, KOHCYMEHTbl, peayueHTbl, uenu
nuTaHnsa, 3Koornyeckas nupamuga, buoreoueHos, buocdepa

YMeHne wusnaratb 6uonorvyeckme Teopun (3BOAOLMOHHAS
Teopus Y. [apBuHa, CUHTETUYECKAA Teopusi 3BONOLMN),
3aKOHbl N 3aKOHOMEPHOCTU (3apopbiwesoro cxoactea K.M.
Bapa, YepenoBaHus rnaBHbIX HAaNPaBAEHU U NyTEN 3BOOLMN
A.H. CeepuoBa, y4yeHus o 6uoctepe B.W. BepHagckoro),
onpenensaTb rpaHnLbl NX MPUMEHMMOCTU K XXMBbIM CUCTEMaM

YMeHne BnageTb METO4AMU HAy4YHOro NO3HaHWA B Guonoruu
(HabnogeHne n onmncaHue >XKBbIX CUCTEM, MPOLIECCOB U
SIBMIEHWIA; oOpraHu3aums u npoBedeHne Buonornyeckoro
9KCMNEPUMEHTA, BblOBV>KEHNE rmnoTesbl; BbIABNIEHNE
3aBNCMMOCTU Mexay nccnenyemMbiMn BeMYMHamMu,
0OBbACHEHNE MOMYYEHHbIX Pe3ynbTaToB, WCMNONb30BaHHbIX
Hay4HbIX MOHATUIA, TEOPUA N 3aKOHOB; YMEHNE AeNnaTtb BbIBOAb!
Ha OCHOBAHWUN NONYYEHHbIX PE3YybTaToB)

YMeHne BblOensiTb CYLIECTBEHHble MPU3HaKM CTPOEHUs
6uonormyeckmx o6beKTOB: BUAOB, MOMYNAUNA, NPOOYLEHTOB,
KOHCYMEHTOB, penyLeHToB, OMOreoLeHO30B 1 3KOCUCTEM;
0OCOBEHHOCTN MPOLECCOB HACNEACTBEHHON WN3MEHYMBOCTM,
€CTEeCTBEHHOI0 oT60pa, B1Aaoobpa3oBaHus,
NPUCNOCO6GNEHHOCTN OPraHN3MOB, OEVCTBUS SKONOMMYECKNX
hakTopoB Ha OpraHuM3mbl, NepeHoca BELLECTB U MNoToKa
SHEeprMm B SKOCUCTEMAX, AaHTPOMOreHHbIX W3MEHEHUIA B
9KOCHCTEMaxX CBOEN MECTHOCTW, KPyroBopoTa BELECTB U
OMOreoXnMMNYECKNX LUNKNoOB B Brocdepe

YMeEHNE MNPUMEHSATb MOJIyYEHHbIE 3HAHUSA AN OObSACHEHMS
OMONOrN4YECKNX MNPOLECCOB U  SABMAEHUA, LONs NPUHATUS
NPaKTUYECKUX PELUEHUI B MOBCEAHEBHOW >XM3HU B LENSX
obecneyeHnsa 6e30nNacHOCTM CBOEro 340POBbS U 300POBbSA
OKpyXawwmx nogen, cobnogeHnss HOPM  rPamMOTHOro
NOBeAEHNS B OKpyXXarwLlen NpupogHOM cpene; NoHMMaHue
HEOOXOAMMOCTU UCMNONb30BaHNS LOCTMXKEHUA COBPEMEHHON
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6uonornm gnst paumoHasnbHOro NPYPOAONONL30BaHUS

YMeHne pewatb 3fieMeHTapHble 6uofniormyeckne 3apgaydu,
COCTaBNATb CXEMbl MepeHoca BeLWeCTB W 3Heprum B
aKocucTtemax (Lenm nuTaHns)

YMeHne BbINONHATbL 1abopaTopHble U NPaKTUYecKne paboThl,
cobnogatb npasuna npu pabote ¢ y4ebHbIM 1 nabopaTopHbIM
obopynoBaHneM

YMeHNe KPUTUYECKM OUEHMBaTb W  MHTEPNPETMPOBaTb
NHpopMaunio BGMONOrMYECKOro COAEP)XaHWS, BKIHOHAOLLYIO
NnceBAoOHay4Hble 3HAHWA K3 Pas/iMyHbIX UCTOYHUKOB (CMWU,
Hay4HO-NONYNsPHbIE mMaTepuanbl); paccmaTpuBaTb
rnobanbHble 3KOSIOrMYECKNE NPoBneMbl COBPEMEHHOCTU,
hopmMmpoBaTb NO OTHOLLEHNIO K HAM COBCTBEHHYIO MO3NLNIO

YMeHne cosgaBaTtb COOGCTBEHHbIE MUCbMEHHbIE W YCTHbIE
coobuleHns, ob6obwas 6mnonorn4eckyro WHgopmauuio K13
HECKONbKMX NCTOYHVKOB, rPamoTHO 1Mcnosb30BaThb
NOHATUIHBIN annapat 6nonorum



NMPOBEPAEMbIE 3JIEMEHTblI COOEP>XXAHUA

10 KJ1IACC

Kon

1.1

1.2

2.1

2.2

3.1

3.2

3.3

3.4

[MpoBepsieMbln 9NEMEHT Cofep>KaHUs
Buonorus Kak Hayka

Buonorus — Hayka o »xunBow npupoge. Ponb 6ruonorum B hopMnpoBaHum
COBPEMEHHON Hay4YHOW KapTuHbI Mupa. Cnctema bmonorndecknx Hayk

MeTogbl NO3HaHMS >XUBOWM Npupoabl (HabnogeHne, SKCNEPUMEHT,
onncaxwue, N3MepeHue, Knaccupukaums, MOLenMpoBaHne,
cTaTucTndeckasi o06paboTka AaHHbIX)

JKnBble CUCTEMbI 1 NX opraHmnsauunsd

XKusble cuctembl (BnocucTembl) Kak npeameT udydeHus 6uonoruu.
CsoicTBa 6uocmcTem 1 nx pazHoobpasne

YpoBHN  opraHm3aumm  OMOCUCTEM:  MONEKYNSPHO-FEHETUYECKUNA,
KJIETOYHbIN, OPraHN3MeEHHbIN, MONYNSALNOHHO-BUOOBOWN, 9KOCUCTEMHbIN,
6uocdepHbIn

XYMUYECKNIN COCTaB N CTPOEHNE KNETKN

XUMNYECKUN COCTaB KNETKU. XUMNYECKNE 3/IEMEHTbI: MaKPO3NEMEHThI,
MUKpO3anemeHTbl. Boga n MuHepanbHble BelwlecTsa. OyHKUMM BOOb! U
MUHEpasnbHbIX BELWECTB B KheTke. [loggep>kaHne OCMOTUYECKOrO
6anaHca

Benkn. CoctaB u cTpoeHne 6enkoB. AMUHOKUCAOTbI — MOHOMEPDI
6enKkos. He3zameHuMble n 3aMeHUMble aMNHOKNCOTI.
AMUWHOKUCNOTHLIN COCTaB. YPOBHM CTPYKTYpPbl GENKOBOW MOSEKY/bI
(NnepBuYHaAA, BTOpPUYHAsA, TPETUYHAA W 4YeTBepTMYHas CTPYKTypa).
Xumnyeckune ceonctea 6enkoB. buonormnyeckne yHkUMN 6enKoB.

®epmMeHTbl — Buonorudeckne katanuadatopbl. CTpoeHne depmeHTa:
aKTVBHbIA LEHTp, cybcTpaTtHasa cneundunyHocTb. KodepMeHTbl.
ButamuHbl. OTnnyms bepMeHToOB OT HEOPraHNYECKNX KaTannu3aTtopos

Yrnesogpl: MoOHocaxapugbl (rnioko3a, pubosa un pes3okcmprnbosa),
ancaxapugpl (caxaposa, nakto3a) W noaucaxapugbl  (Kpaxman,
FVKOreH, Lennonosa). buonorunyeckne yHKUUN yrnesoaos.

Jlunuabl: Tpuranyepuael, ctepouabl, dochonunugpl. MmopodunsHo-
rmgpocobHble  cBoncTBa. buonornveckne - yHKUMM  AUNNOOB.
CpaBHeHune yrnesogoB, 6e1KoB 1 NMNMA0B Kak NCTOYHUKOB SHEpPrnm

HykneuHosble kucnotel: OHK n PHK. Hykneotugbl — MOHOMEpPbI
HyKNenHoBbIX KucnoT. CtpoeHne u dyHkumm [OHK. CtpoeHune u



3.5

3.6

3.7

3.8

3.9

3.1

4.1

4.2

4.3

dyHKkunn PHK. AT®: cTpoeHne n pyHKumnn

LinTonorna — Hayka o knetke. KnetoyHas teopusa. Metoabl n3y4eHuns
KNeToK

Knetka kak uenoctHasa »usasd cuctema. Ob6Lme NpU3Hakm KIETOK:
3aMKHyTas Hapy)xHas Membpana, monekynol [HK Kak reHetudeckui
annapar, cuctema cuHtesa 6enka

Tvnbl KNETOK: 3yKapmoTMyeckasa u npokapuoTtmnyeckas. OcobeHHoCTH
CTPOEHMS1 MPOKAPUOTUHECKOWN KNeTKU. KneToyHas cTeHka GakTepuii.
CtpoeHne  aykapuoTu4eckonm  knetkn.  OCHOBHblE  OT/IMYUSA
PaCTUTENbHON, XXMBOTHON U rPUBHON KNETKN

[MoBEPXHOCTHbIE CTPYKTYPbI KIETOK — KNETOYHAA CTEHKA, IMNMKOKaSNKC,
nx yHkuuun. lNnasmatmnyeckas membpaHa, €€ cBONCTBa N PYHKLUMW.
Lntonnasma n eé opraHongbl. OgHomMeMbpaHHble OpraHonabl KNETKU:
aHponnasmartmdeckas cetb (OIC), annapat [0nbaXu, NM30COMbI.
[MonyaBTOHOMHbIE OpraHouabl KETKW: MUTOXOHAPWUW, MnacTuabl.
MpoucxoxpgeHne  mMuToXoHgpun v nnactug.  Buagbl  nnacTtug,.
HemembpaHHble opraHongpl KNeTkn: pubOCOMbI, KNETOYHbIA LIEHTP,
PECHUYKN, XXIYTUKN. DYHKLUN OpraHongoB KNeTku. BkoyeHns

AOpo — perynsTopHbii UeHTp KneTku. CTpoeHue sigpa: saepHas
060104Ka, Kapuonnasma, XpoMaTuH, AOpPbILKO. XPOMOCOMbI

TpaHCnopT BELLECTB B KJIETKE

XnsHepeaTenbHOCTb KNETKU

O6bmeH BewecTB, uam metabonuam. Accumunsaumsa (nnacTUYecKuin
0OMeH) N guccnmMmunaums (3HEpreTndecknin obmeH) — OBE CTOPOHbI
eanHoro npouecca wMetabonmama. Tunbl obmeHa  BeLlecTs:
aBTOTPOMHbIN U reTepoTPOdHbIN. Ponb hepMeHTOB B 0OOMEHE BELLECTB
N NpeBpaLLEHNN SHEPTUN B KNETKE

doTocmHTe3. CBeToBass M TemMHOBas hasdbl (HOTOCUHTE3a. Peakuun
doTocuHTe3a. APPHEKTUBHOCTL (POTOCKMHTE3A. 3HaYeHNE (POTOCUHTES3A
ONa XU3HM Ha 3emne. BansaHne ycnosun cpepbl Ha (DOTOCMHTES "
CNoCco6bbl NOBLILLEHNS €r0 NPOAYKTUBHOCTU Y KYJIbTYPHbIX PACTEHUIA.
XeMOCUHTEe3. XeMOoCUHTE3NpYowWwmne 6akTepun. 3Ha4eHne XeMOCHTEe3a
OIS XKN3HN Ha 3emne

DHepreTndecknin obMeH B KneTke. Pacluennenne BewecTs, BblaeNeHne
N aKKyMYJIMPOBaHME 3HEPruM B KeTKe. IJTanbl 3HEPreTUYecKoro
obmeHa. nMnkonna. bpoxkeHne n ero Buagbl. KncnopogHoe OKUCNEHNE,
NN KNETOYHOE AbixaHne. QPP EKTNBHOCTb SHEPrEeTUHECKOrO 0OMeHa



4.4

4.5

5.1

5.2

5.3

5.4

5.5

Peakuun matpunyHoro cuHtesa. eHeTnyeckaa mHdopmauma n OHK.
Peanusauus reHeTn4eckom nHpopmMaunmn B KneTke. 'eHeTn4eckum Kog
N ero ceoncTea. TpaHcKpunuus — matpuyHbln cuHte3d PHK. TpaHcnaums
— 6uocunHte3 6Genka. KogmposaHme amuHokucnot. Ponb pnbocom B
6uocuHTese 6enka

HekneTouHble pOpMbI XN3HU — BUPYCbl. VICTOpUS OTKpPLITUA BUPYCOB
(O.N. NeBaHoBckuin). OCOBEHHOCTN CTPOEHUA U >XKU3HEOEATESIbHOCTU
BupycoB. bakTepunodarn. bonesHn pacteHuin, XXNBOTHbLIX 1 YeNoBeKa,
BbI3blBaeMble Bupycamun. Bupyc nmmyHopgeduunta yenoseka (BUNY) —
Bo3byautens ClWOa. lNpodunaktnka pacnpocTpaHeHUs BUPYCHbIX
3abonesaHunii

PasMHo)XeHune 1 nHonBmayanbHoOe pa3BUTne opraHN3mMoB

KNeTo4YHbIN LUK, UK XXU3HEHHbIN UMK KNeTku. NHTepdasa n Mutos.
[Mpoueccobl, npoTekawwme B WHTepdase. Penavkaums - peakuus
mMaTtpuyHoro cuHtesa [JHK. CtpoeHne XxpoMocoM. XpOMOCOMHbI Habop
— Kapuotun. OunnovaHbin 1 raniougHbii XPOMOCOMHbIE Habopbl.
Xpomatugabl. LinTonorndeckue OCHOBbI pas3MHOXXeHUs n
WHOMBUAYANbHOO Pa3BuUTUS OPraHN3MoB.

Henerne knetkn — mnto3d. Ctagmm mutosa. lNpouecchl, nponcxoasiwme
Ha pasHbIX cTagusax MuTo3a. bruonornyecknin cMbicn MUTO3a

dopMbl  PasMHOXEHUS1 OpraHM3mMoB: 6ecnonoe u nonosoe. Buppbl
6ecnonoro pasMHOXEeHUs: AefieHne Hagsoe, MNOYKOBaHWe O[HO- U
MHOIFOKJ/IETOYHbIX, CNOPOOBpa3oBaHNe, BEreTaTMBHOE Pa3MHOXXEHNE.
NICKyCcCTBEHHOE KNOHUPOBAHME OPraHN3MoB, €ero 3HayeHue [[ns
cenexkumnm

[MonoBoe pasMHOXXEHUE, ero oTAnYnsa ot 6ecrnosoro.

Menos. Crtagum wmenosa. [lpouecchl, npoucxopsiwume Ha CcTagmax
menosa. [loBegeHne XxpomMocoM B Menode. KpoccuHrosep.
Buonornyecknin cmbicn 1 3Ha4eHNe Menosa

"ameToreHes3 — npouecc o6pasoBaHns MOMOBLIX KMETOK Y XXUBOTHbIX.
[MonoBble Xenesbl: CEMEHHUKN N AndHUKKN. OBpa3oBaHue u pasBuUTme
NOMOBbLIX KMETOK — ramMeT (cnepmaro3oup, SAlueknetka) -
cnepmaTtoreHe3d u ooreHe3. OCOBEHHOCTU CTPOEHUS SANLEKNETOK U
cnepmarto3ongoB. OnnogoTBopeHue. NapTeHoreHes

NHonBnoyanbHoe pasBuTME (OHTOreHes). OMOpPUOHANbLHOE pa3BUTUE
(embpuoreHes). ITanbl IMOPMOHANBHONO PasBUTUSA Y MO3BOHOYHbIX
>KNBOTHbIX: apobneHue, racTpynsums, OpraHoreHes.
MocTambproHansHoe passuTme. Tunbl NOCTOMOpPUOHANBHOIO
pasBuUTUSA: NpsiMoe, Hemnpsmoe (MM4MHo4YHoe). BnusiHne cpepbl Ha
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pas3BuTNE OPraHM3MOoB; haKTopbl, CNOCO6OHbIE Bbi3biBaTb BPOXKAEHHbIE
ypOAcTBa.

Poct un passButne pacteHuii. OHTOreHe3 LBETKOBOIrO pPacTeHUs:
CTPOEHVEe CeMeHN, cTaaun pa3BuTUs

HacnenctBeHHOCTb N UIBMEHYMBOCTb OpraHn3mMoB

MpeomeT n 3apadn reHetukun. Victopus passutna reHetuku. Bknap
POCCUINCKUX 1 3apybexxHbIX Y4€HbIX B pas3BuTtue reHetukn. MeTogbl
reHeTuKn (rmépunaooNornvYecknii, LNTOrEHETUYECKNIA, MONEKYNSPHO-
reHeTudecknin). OCHOBHblE TeHeTn4eckue noHATUs. [eHeTnyeckas
CUMBOJIMKA, UCMOJIb3yemMasi B CXeMax CKpeLLBaHUN

3aKOHOMEPHOCTM HacnepoBaHWsA MNPU3HAKOB, YCTaHOBNEHHble [
MeHgenem. MoHornbpungHoe ckpewmBaHme. 3akoH eanHoobpasuns
rmépungoB nepBoro nokoneHusi. paBuno AOMUHUPOBAHUSA. 3akoH
pacwenneHns npuaHakoB. [mMnoTe3a 4ucTOTbl ramet. [lonHoe wu
HenosHOe AOMUHNPOBAaHME.

OurnbpugHoe cKpelBaHne. 3akOH He3aBMCUMOro HacliegoBaHus
npu3HakoB. LntoreHeTnyeckne ocHoBbl AUrMbpPUAHOro CKpPELLBaHNS.
AHanuaupyowiee ckpewmBaHne. licnonb3oBaHne aHanM3npytoLwwero
CKpeLunBaHna ons onpegeneHnsa reHotmna ocoom

CuenneHHoe HacnepgosaHue npusHakos. Pabota T. MopraHa no
CLUEenfIeHHOMY HacnenoBaHUo reHoB. HapylleHne cuenneHns reHos B
pesynbrarte KpOCCUHroBsepa. XpomocomHasi Teopus
HacnenCcTBEHHOCTU. ['eHeTnYecKne KapThbl.

eHeTka nona. XpoOMOCOMHOe orpefgeneHne nona. AyTOCOMbl U
NOS0OBblE XPOMOCOMbI. [OMOraMeTHblEe N FrETEPOraMeTHbIE OPraHN3Mbl.
HacnepoBaHne Nnpn3HakoB, CLUEMAEHHbIX C NOSIOM

N3meHumBOoCTb.  Buabl  M3MEHYMBOCTWU:  HEHACneAcTBEHHas U
HacnencTeBeHHas. Ponb cpefdbl B HEHACNEACTBEHHON U3MEHYMBOCTU.
XapakTepuctmka MogudukaumoHHOW N3MEH4YMBOCTU. BapuraunoHHbIn
psSg4 M BapuauuoHHass KpuBas. Hopma peakumm  npu3Haka.
KonunyecTBeHHble 1 Ka4eCTBEHHble MPU3HaKU U UX HOpMa peakuuu.
CsoricTBa MOgUUKALMOHHON N3MEHYMBOCTU

HacnegcTteeHHas, nnm reHoTunn4eckas, N3MEHYMBOCTD.
KombunHaTtnBHas n3amMeH4MBoCTb. Melno3 1 nonoBon Npouecc — OCcHoBa
KOMOVHATMBHON  U3MEH4YMBOCTW.  MyTaumoHHast  U3MEH4YMBOCTb.
Knaccundpukauma Mmytaumii: reHHble XPOMOCOMHbIE, FeHOMHbIe. HacToTa
N ANPpUYnHBbI MyTaumin. MyTtareHHble (pakTopbl. 3aKOH FOMOSIOrMYECKNX
pPsOo0B B HacnencTBeHHon nameH4ymsocTtn H.. BaBsunosa

"eHeTuKa Yenoseka. Kapmomn yenoseka. OCHOBHble MeTOdbl FrEeHETUKIN
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YyenoBeKa: reHeanorndeckui, OAN3HELOBbIN, LMUTOreHeTUYEeCcKun,
BUOXUMUNYECKNIA, MOJIEKYNAPHO-FEHETUYECKUI. CoBpemeHHoe
onpepenexHne reHoTuna: NOJIHOreHOMHOE CEKBEHNPOBaHME,
reHotTunupoBaHne, B TOM 4ucne C nomowpto [ P-anHanusa.
HacnenoctBeHHble 3aboneBaHns YenoBeka: reHHble 601e3HN, 60N1e3H
C HacnenCcTBEHHOW NPeapacnofioXXEHHOCTBIO, XPOMOCOMHbIE 60NE3HN.
Comartnyeckne wn reHepatmBHble MyTauuun. [lpuvHUMNBLI 340POBOro
obpasa XXU3HW, ANarHOCTUKKU, NPOMUNAKTUKN N NIEHEHUS FTEHETUYECKUX
bonesHein. MeOuKo-reHeTU4ECKOE KOHCYNbTUPOBaHMWE. 3HaveHne
MEONLMHCKON FEHETMKN B NPenoTBpaLLEHNN N NEYEHNN TEHETUHYECKNX
3aboneBaHNn YenoBeKa

Cenekunsa opraHmamos. OCHOBbI BMOTEXHONOM M

Cenekums Kak Hayka W npouecc. 3apoxaeHue cenekumm u
aoomecTukaums. Yyerdne H./. BaBunoBa o0 ueHTpax npouCXOoXaeHus u
MHOroobpasns KynbTypHbIX pacTeHuin. LleHTpbl npouncxoxxpeHus
AOMaLLHKX XNBOTHbIX. CopT, nopoaa, wramm

CoBpemMeHHble MeToabl cenekumn. MaccoBbii U UHAMBULYANbHbINA
OTOOpPblI B CEnekumn pacTeHnin u XuBOTHbIX. OueHKa 3KcTepbepa.

BAn3kopoacTBeHHOE CKpelBaHne — WHOPUOUHr. YucTtas nuvHuS.
CkpewmBaHne 4YUCTbIX NUHURA. [eTepo3uc, wnu rmbpugHas cuna.
HepopoctBeHHoOe  ckpewwmBaHne -  aytopuguHr.  OToanédHas

rmépungnsaumnsa n eé ycnexum. VICKyCCTBEHHbIN MyTareHe3 1 noJslydeHve
noamnnongos.  [OCTUXKEHUSI Cenekuun pPacTeHUn, >KMUBOTHbIX W
MUKPOOPraHn3mMoB

BuoTexHonorma kak oTpacfib Npou3BOACTBa. [EeHHas UWHXeHepus.
OTanbl co3gaHnsa pekombnHaHTHon JHK n TpaHCreHHbIX OpraHM3mMoB.
KnetouyHasa wuHXXeHepus. KneTouHble KyfbTypbl. MuWKpOKnoHanbHoe
PasMHOXeHne pacTeHun. KnoHMpoBaHWe  BbICOKOMPOAYKTUBHbLIX
CESIbCKOXO3ANCTBEHHbIX OPraHn3MoB. JOKOJIOMMYECKUEe U 3TUYECKNE
npobnembl. TMO — reHeT4eCKN MOANMDULMPOBAHHbIE OPraHN3Mbl

[MpoBepsieMbIl 3NEMEHT COAEP>KaHUS

OBoNOUMOHHas buonorus

OBOJIIOLIMOHHAsS TeopUsa N e€ MecTo B Bruonorun.

Ceunpetenbcraa 3BOMOLUMN. [ManeoHTONOrM4YECKNE:
nocnegoBaTeNbHOCTE MOSIBIEHUST BUAOB B MasneoOHTONOMMMYeCcKom
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neronncu, nepexopgHble Qopmbl. brnoreorpaduyeckne: cxogcTeo
pasnuyne ayH 1 aop MaTepPUKOB 1 OCTPOBOB. DMOPUONOrMYECKHUE:
cXoAcTBa U pasnuumna 9MOPUOHOB pasHbiX BUOOB MO3BOHOYHbIX.
CpaBHUTENbHO-aHaTOMUYECKME: rOMOJIOrMYHbIE, aHanornyHole,
PYOVUMEHTapHblE OpraHbl, ataBu3mbl. MonekynspHo-61MoxmmMmyeckue:
CXOACTBO MEeXaH13MOB HacneacTBEHHOCTHN n OCHOBHbIX
MeTaboNnM4ecKnx NyTen y BCex opraHn3mMoB

oBonoumnoHHan Teopus Y. [apsuHa. Mpennocbinkn BO3HUKHOBEHUSA
papsuvHu3ma. [Oewxkyuime cunbl asonouun BMOoB Mo [apBuHy
(36bITO4YHOE  pPa3MHOXXEHWe MNpu  OrpPaHNYeHHOCTU  PEecypcos,
HeonpegenéHHas N3MeH4MBOCTb, Oopbba 3a CyllecTBOBaHue,
€CTECTBEHHbIN 0TOOP)

CuHTeTtuyeckasn teopus asoaouum (CTI) N OCHOBHbIE €€ MONOXXEHUS.
Mwukpoasontoums. Nonynauusa Kak eguHiLa Buga n 9BonIoLUn

Oswxywime cunbl  (hakTopbl) 3BOMOLUM  BMOOB B NpUpoge.
MyTaunoHHbIN npouecc u KOMOUHaTVBHasA N3MEHYNBOCTb.
MonynaumMoHHble BOSMHBLI KM gpend reHoB. Wzonauus mn murpaums.
EcTecTBeHHbIN OTOOP — HanpaeBAawwWmin gakTop asonounn. Popmbl
ecTecTBeHHOro otbéopa.

MpucnocobneHHOCTb OPraHn3MoB Kak pesyfbTaT asoaouun. Npnmepsi
npucnocobneHnn y opraHn3mos. ApoMopdo3bl 1 nanoagantaumm.

Bug wn BupgoobpasosaHune. Kputepun Buga. OCHOBHblE (OPMbI
B1Ao006pasoBaHns: reorpadu4eckoe, aKonorm4eckoe

Makpoasosntoums. PopMbl 3BONOLMK: huneTnyeckas, OnBepreHTHas,
KOHBEpPreHTHas, napannensHas. HeobpaTnmocTb 3BOMOLMUN

Bo3HUKHOBEHME 1 pasBnTnNe XXM3HU Ha 3emne

[loHay4Hble NpeacTaBneHnst 0 3apoXKAeHUN XN3HWU. Hay4yHble rmnoTesbl
BOSHMKHOBEHMS >XM3HM Ha 3emne: abuoreHes u naHcnepMus.
XumMmndeckaa  aBofouus.  DKCMEPUMEHTaNbHOE  MNOLTBEPXXOAEHME
XMMYecKom aBontouun. HavanbHble 3Tanbl 6MONOrM4ecKom 3BOSTHOLUN.
'mnotesza PHK-mupa. lNepBbie knetkn n nx aponoums. PopmmposaHmne
OCHOBHbIX FPYMM XXUBbIX OPraHn3mMoB

PasBuTture XunsHum Ha 3emne no spam n nepuogam. Katapxemn. Apxerickas
N npoTepo3onckaa apbl. [laneosonckas spa u e€ nepuoabl:
KemMOpUINCcKnn, OPAOBUKCKNNA, CUNYPUINCKNIA, OEBOHCKUMN,
KaMeHHOYroJfibHbIn, nepMcknin. Me3osonckas spa u eé nepuogpbl:
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TpnacoBbl, FOPCKNA, MENOBOW.

KanHozonckas spa M eé€ nepuodbl: naneoreHoBbl, HEeOreHOBbIN,
aHTPOMOreHOBbIN.  XapakTepucTuka KaMMata W reosiorm4eckux
npoueccoB. OCHOBHbIE 3Tanbl 3BOIIOLNN PACTUTENBHOIO U XXUBOTHOIO
Mupa. ApomMopdO3bl Y pacTEHUN N XNBOTHLIX. [1osiBNeHne, pacuBeT n
BbIMUPaHWE rpynn XMBbIX OPraHN3MoB

Cunctema opraHMyeckoro Mvpa kak oTpaxkeHue aontounn. OCHOBHble
cucTeMaTnyecKne rpynnbl OpraHn3mMoB

oBonoumnsa  4Yenoeseka.  AHTpornonorma  Kak — Hayka. Passutne
nPencTaBfeHnn O MPOUCXOXAEHUM Yenoseka. MeTogbl n3y4eHus
aHTponoreHe3za. CxoacTBa W pPasnuuna  4YenoBeKa W XKUBOTHbIX.
CucTtemaTtmyeckoe NonoXKeHNe YenoBeKa.

OBvXywme cunbl  (pakTopbl) aHTponoreHesa. HacnegcTBeHHas
N3MEHYMBOCTb N €CTECTBEHHBIN 0TOOP. OBLLECTBEHHbIN 06pPa3 >XU3HW,
N3roToBfIEHNE OPYANA TPYAA, MbILLNIEHNE, PEYb

OcHOBHble CTaguM M BETBM 3BOJIOLUUN YENOBEKA: aBCTPasoONUTEKMN,
Henosek yMenbln, Yenosek NPSAMOXOOALLNN, Henosek
HeaHOepTanbCcKur, Yenosek padymHbln. Haxookm unckonaembix
OCTaHKOB, BpeMsl CyLLeCTBOBaHWs, 061acTb pacnpocTpaHeHus, 06bEM
rofIOBHOro Mo3ra, obpas >K13Hu, Opyans

Yenosedeckne pacbl. OcHOBHble 60nblUME pacbkl: eBponeongHas
(eBpaswuiickas), Herpo-aBcTpanongHas (ekBaTopunanbHas),
MOHroJfiongHas (asmaTtcko-amepukaHckas). YepTbl NpMcnoco61eHHOCT
npencTaBMTENENn 4YeNOBEYECKNX pac K YCIIOBUSM CYLLECTBOBAHUS.
EnnHcTBO YenoBeveckunx pac. Kputuka pacmsma

OpraHuaMmbl 1 OKpy>xatoLas cpega

Okonornsi Kak Hayka. 3agadm W paspgenbl  3kosorun.  MeTtogpl
9KOMOMMYECKNX  UCCefoBaHniAi.  DKOMOMMYECKOEe  MUPOBO33pPEHNE.
Cpeobl 00OMTaHWs OpraHW3mMoB: BOAHasi, Ha3eMHO-BO34yLLUHas,
NoYBeHHas!, BHyTPMOpraHn3MeHHas

2konornyeckne aktopbl. Knaccugurkaumnsa aKonorn4ecknx hakTopos:
abuoTtuyeckmne,  OUOTMHECKME U aHTPOMOreHHole.  [encrteue
9KOJIOMMYECKNX (DAKTOPOB Ha OPraHN3Mbl

Abnotnyeckne  hakTopsbl: CBeT, Temnepartypa, BNIAXKHOCTb.
®oTonepmnognam. [MpucnocobneHnsas opraHn3mMoB K  AOENCTBUIO
abunoTtuyecknx hakTopos. Buonornyeckmne puTMmbl



3.4

3.5

4.1

4.2

4.3

4.4

4.5

BuoTtuyeckne akTopbl. Bugbl  6noTMHEeCKMX  B3aMMOOENCTBUN:
KOHKYPEHLNS, XULWLHNYECTBO, NapasnTnam, MyTyann3m, KOMMEHCaIN3M
(HaxnebHN4ecTBO, KBaApPTUPAHTCTBO), AaMeHcan3M, HenTpaInam.
3HayeHne OUOTMYECKMX B3aMMOLENCTBUA [Ns  CyLeCTBOBaHUSA
OpraHM3MoB B NPUPOAHbIX coobLyecTBax

Dkonornyeckne xapaktepucTtukn nonynsumn. OCHOBHble MokasaTenu
NONyNALMN: YUCNEHHOCTb, MJIOTHOCTb, POXXOAEMOCTb, CMEPTHOCTb,
nPEUpPocCT, MUrpauuna. ,D,VIHaMVIKa YMCNEeHHOCT nonyndaununm " eé
perynauus

CoobuiecTBa 1 9KONOrM4ecKne CUCTEMbI

CoobuwectBo opraHu3amoB - 6uoueHo3. CTpykTypbl 6uoLeHo3a:
BMOoOBad, MNPOCTPaHCTBEHHasi, Tpoduyeckaa (nuwesas). Bugpl-
JomMunHaHTbl. CBA3n B BroueHo3e

OKONOrnM4YeCcKne CUCTEMbI (3KOCUCTEMBI). [loHATHE 06 aKocucTeme u
BroreoLeHo3e. ®yHKUMOHASIbHbIE KOMMOHEHTbI 9KOCUCTEMBI:
NPOAYLEHTbI, KOHCYMEHTbI, peayLueHTbl. KpyroBopoT BELLECTB N MOTOK
3Heprumn B akocucteme. Tpoduyeckne (MNLLEBbIE) YPOBHN 3KOCUCTEMBI.
Muwesblie uenn n ceTn. OCHOBHbIE NOKa3aTENN 3KOCMCTEMbI: Bromacca,
NPOAYKUMS. ODKOJSIOrMYECKNE nuUpaMmugbl: NPOAYKUUKN, YUCIIEHHOCTMW,
6uomaccel. CBOICTBA 9KOCUCTEM: YCTONYMBOCTb, CaMOPErynsuus,
passuTtne. Cykueccus

MpupopHble 3KOCUCTEMBbI. OKOCUCTEMbI 03EP U peKk. IKocucTema
XBOWHOIO WM LUMPOKOSMCTBEHHOIO Nieca.

AHTPOMNOreHHbIE 3KOCUCTEMbI. Arpo3KOCUCTEMbI. YPOOIKOCUCTEMBI.
buonornyeckoe un XO3ANCTBEHHOE 3HAYeHWe arpo3KOCUCTEM I
yp603KocucTeM.

BuopasHoobpasune Kak hakTop yCTon4nmsocTn akocmcteM. CoxpaHeHne
Grnonornyeckoro pasHoobpasusi Ha 3emne

Yuyenune B.U. BepHaackoro o 6uocdepe. 'paHnupl, coctas 1 CTPyKTypa
6uocdepsbl. XKnsoe BeLectso 1 ero pyHkumm. OcobeHHocTn brnocdepsbl
Kak rnobanbHON 3KocUcTeMbI. [JuHaMn4eckoe paBHoBecue n obpaTHas
cBs3b B 6rocepe. KpyroBopoTbl BELLLECTB U BMOreoXMMN4eCcKme LKIbl
anemMeHToOB (yrnepopa, asoTta). 30HanbHOCTb 6Guocdepbl. OCHOBHbIE
6uomsbl cyLmn

YenosedectBo B 6uoctepe 3emnn. AHTPOMOreHHble WU3MEHEHUS B
6nocdepe. (nobanbHblie 3KoNoOrndeckmne Npobnemsl.



OcHoBa paunoHanbHOro ynpaefieHs1 NMPUPOAHbIMU pecypcaMm N nx
ncnonb3oBaHne. JOCTVXXeHUst BUONornM n oxpaHa Nnpupoabl
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AkuunoHepHoe obuecTsBo «/3paTtenscTBo «[1pocselieHne»

METOANYECKUE MATEPUAIbI ANA YYUTENSA
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www.informika.ru - aneKTpoHHbIN y4ebHuK "Bruonornsa" (Bep. 2.0 - 2000) n3s unkna
"O6yyatowme aHumMKnonegun'. - Y4ebHbin Kypc, KOHTPObHbIE BONPOCHI. (Kak
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www.college.ru - pasgen "OTKpbITOro konnemxa" no bnonormun. YuebHuk, mogenu,
On-line TecThbl, yunTento.

www.skeletos.zharko.ru - "OnopHo-gBuratenbHas cuctema 4yenoseka'.
O6pasoBartenbHbIn cant no npegMmety bruonorus, kypc Yenosek. CTpoeHne ckeneta.
Mbliwe4dHas cuctema. Kak ato paboTaeT. [NpnnoxxXeHns: 2 CKENETHbIX SHUUKIONEANN;



OJ1A3 y4nTensd - Ypoku, na6opaTopr|e, 6 TecToB C OTBETaAMW.

www.biodan.narod.ru - "Buo[aH" - Buonorusa ot JaHbl. HoBocTn 1 0630pbI NO
6uonorun, akonorun. NMpobnembl n Teopun. ECTb TEMaTUYeCKNE BbIMyCKMU,
doToranepeun, buorpacdum BENNKNX yHEHbIX, CMEeLCcnoBapb.

www.bio.1september.ru - gns yuutenein " nagy Ha ypok buonorun'. Ctatbm no:
BoTaHuke, 3oonorun, bnonorum - Yenosek, O6Len Guonorum, SKoONormmn.

www.bio.1september.ru - raseta "brnonorusa" (Mexay BbIXOAOM O4EPEAHOro HOMepa
raseTbl U NOsABIEHWEM NOJIHOTEKCTOBOW BEPCUN HOMEpPA Ha canTe yCTaHOBEH
rogoBOW NMHTepBan)

www.kozlenkoa.narod.ru - 3T1oT cant KoaneHko A.l". - npenogaeaTens n ons
npenogasatenen, aNnsa Tex, KTo Y4UTCS caM U yHUT OPYrnx; O4HO 1N OUCTaHLMOHHO,
6uonornm, XMMmnn, opyrum npegMeTam - ¢ NOMOLLBIO KoMnbloTepa 1 VIHTepHeT.

www.nsu.ru bnonorus B BOnpocax n oTeeTax - y4eHble HOBOCI/I6I/IpCKOFO
AKa,D,eMFOpO,EI,Ka OoTBEeYaroT HA BOMPOCHI CTapLUEKJSTAaCCHUKOB.

www.websib.ru - pasgen "buonorna" Hosocnbupckom obpasoBaTesibHON CEeTU.
Mopbopka maTepnanos 1 CCbISIOK (NPOorpamMmbl, MPOEKTbI, Matepuanbl y YPOKY,
abuTypuUEHTY).

www.nrc.edu.ru - "Brnonornyeckasa kaptnHa mupa" - pa3gen 3N1EKTPOHHOro y4ebHmka
"KoHuenuum coBpeMeEHHOro ectecTso3HaHus". KoHLENUMN NMPONCXOXKAEHUS XXU3HN U
Teopuu aBontouuun. (Mepexopd no ceouike BHKU3Y "Lanee...".)

www.floranimal.ru - "FLORANIMAL - pacTteHns n xXnBoTHble" Kak aHunknonegus.
(O6bem nHpopmaunn BnevaTnseT.) BoibpaTtb 6yKBY, OTKPOETCH CTpaHuLua ¢ ABYyMS
60MbLWMMN KONOHKaMKN HadBaHW: PacTerHns n 2KnuBoTHble. Beibupaem no Ha3BaHMio -
OTKpbIBaAeTCA onucaHune n goTo.

www.filin.vn.ua - "®unuH" - nNCTPUPOBaHHas 3HUMKIONEANS XMBOTHbIX. K
COXKasnieHnto He BCe paspaesbl rotoBbl. OnucaHms n otorpadum.

www.nasekomie.h10.ru "Hacekomble" O HaceEKOMbIX OJ1s1 LUKOJSIbHUKOB - ONncaHme
OCHOBHbIX BUOOB, PUCYHKM.

www.invertebrates.geoman.ru Hacekomsie. NonynapHas kHura AkumyikmnHa V.U, ¢
MHO>XECTBOM LBETHbIX PUCYHKOB 1 hoTorpacdun. -

www.bird.geoman.ru tuubl. NonynsapHas kHura AkumykmnHa U.1. ¢ mHoXXecTBoM
LBETHbIX PUCYHKOB 1 hoTorpaduii.

www.animal.geoman.ru Mup xusoTHbIX. [MonynapHas kHura AkumyikmnHa .U, ¢
MHO>XECTBOM LIBETHbIX PUCYHKOB 1 hoTorpadui.

fish.geoman.ru Pbi6bl. inntocTprnpoBaHHas aHuuKnoneams pol6.

www.plant.geoman.ru - )KnusHb pacteHuin. 3aHnmartenbHO 0 60TaHuke. BakTepuun.
JlekapcTBEHHbIE PacTEHMS.



www.livt.net - aneKTpoHHas NANICTPUPOBaHHas aHUuKNoneaus ">Kueble cyllecTtsa'.
Knaccudukaumsa n potorpacum 6e3 TekcTa.

www.nature.ok.ru - Pegkune n ncdesatowme xxXuBoTHble Poccumn. OnucaHmsa n ronoca
PEAKNX XXNBOTHBbIX.

www.bril2002.narod.ru - Buonorns gnsa WKoNbHMKOB. KpaTtkas nHopM. No pasgenam:
O6uwas éuonorus, botaHnka, 3oonorus, Yenosek.

www.festival.1september.ru - ®ectuBans negarornyeckmnx naen "OTKPbITbIA YPOK"
2006 - 2007. Pa3gen "lMpenogasaHue 6uonorun" - 86 crarten.

www.charles-darwin.narod.ru - Yapnb3 dapsuH: 6rorpadunsa n KHUM.



