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NOACHUTEJNIbHAA 3ANMNCKA

Mporpamma no y4ebHomy npeamety "buonormns" (manee -
buonorns) Ha YypoBHe cpeaHero obuwero obpa3oBaHUS
pa3paboTaHa Ha ocHoBe dedepasibHOro 3akoHa oT 29.12.2012
Ne 273-®3 «06 obpa3zoBaHun B Poccuinckon degepaunn», ®roc
COO, KoHuenuum npenogaBaHns  y4ebHoro npeameTa
«brnonorna» m OCHOBHbLIX MONOXXEHUN deaepanbHON paboyen
NporpaMmbl BOCMUTAHMUS.

YyebHbin npegmeT «buonoruns» yrnybnéHHoOro YypoBHS
n3ydyeHmsa (10-11 knaccel) ABNSeTCa OAHMM W3 KOMIMOHEHTOB
npeameTHon obnactm «ECTEeCTBEHHO-Hay4YHble MpeaMeTbI».
CornacHo nonoxeHmam OroC COO npoguibHble Yy4ebHble
npegMeTbl, U3y4aemble Ha yrnybnéHHOM YpOBHE, ABAAKTCA
cnocobom audpdepeHunaumm obyyvyeHms Ha ypoBHe CpefHero
obuwero obpa3oBaHua n NPU3BaHbI obecneynTb
NPeeMCTBEHHOCTb MeXAYy OCHOBHbIM 00WMM, cpegHUM 0bLLnM,
CpeaHMM NpoecCnoHaabHbIM U BbICLIMM 0Opa3oBaHMeM. B TO
XKe BpeMs Kaxkablh U3 3TuX y4ebHbIX NpeamMeToB A0/KEH ObiTb
OPVEHTUPOBAH Ha MNPUOPUTETHOE pelleHne obpa3oBaTesbHbIX,
BOCMUTATENbHLIX W pa3BMBaKOWMX 3ada4, CBA3AHHbIX C
npogopueHTaumnen  obyvawwmxca 1M CTUMYIUPOBAHMEM
NHTEepeca K KOHKpPeTHoM 061acTn Hay4YHOro 3HaHus, CBA3aHHOMO
c buonornen, meguuUMHON, 3KOJIOrMEN, NCUXONOrnen, CNopToM
NN BOEHHbLIM OEJ10M.

Mporpamma no y4yebHomy npeameTty "Buonorua" paér
npegcTaBfieHne O UeAnm K 3ajadax  U3yyeHus y4ebHoro
npegmeTta «buonorua» Ha yrnybnéHHom ypoBHe, onpenenseT
obsi3aTenbHoe (MHBapMaHTHOE) NpeaMeTHOE COAEpP)KaHWe, ero
CTPYKTYpPUpOBaHME MO pa3fenaMm u TeMaM, pacnpeneneHne no
KflacCaM,  pPEeKOMeHAyeT  MocNefoBaTeNlbHOCTb  U3Yy4YeHus
yyebHOro mMaTepmana C  Y4ETOM  MeXNpeaMEeTHbIX W”
BHYTPUNPEAMETHbIX CBSA3EW, NOrMKM y4ebHOro npouecca,
BO3PACTHbIX 0cobeHHOCTen obyvatowmxca. B nporpamme no
bronormm peannsoBaH NPUHLNMN MPEEMCTBEHHOCTU C U3YYEHNEM
buonormm Ha ypOBHE OCHOBHOro obwiero obpa3oBaHus,
bnarogapsa 4emMy NpoCMaTPMBAETCA  HaMpaB/eHHOCTb  Ha
nocnepywolliee pa3suTue bronornyecknx 3HaHWN,



OPUEHTUPOBAHHbLIX Ha (OPMUPOBaAHNE eCTECTBEHHO-HAYy4YHOro
MWUPOBO33PEHNSA, IKOJIOMMYECKOr0 MblLIeHUS, NpeacTaBAeHU O
300poBoM  obpase  XKWM3HW, Ha BOCNMTaHWe 6epexHoro
OTHOLLEHUNA K OKpY>XatloLen npupogHon cpene. B nporpamme no
buonornn Tak)xe MokasaHbl BO3MOXHOCTK y4yebHOro npeameTa
«bunonornsa» B peanumsauum TpebosaHnn Groc COO «
NJaHUPYEMbIM JINYHOCTHbLIM, MeTanpeaMeTHbIM N NpeaMeTHbIM
pesynbTtatam obyyeHus n B (HOPMUPOBAHUM OCHOBHbLIX BWUAOB
y4ebHO-Mo3HaBaTeNlbHOW  AeATeNbHOCTM  oby4valwmxcs no
OCBOEHUIO codepXaHus Ouosormyeckoro obpa3oBaHUsA Ha
YPOBHe cpeaHero obuiero obpasoBaHus.

YyebHbin npegmeT «buonorus» Ha ypoBHE cCpegHero
obuiero obpasoBaHus 3aBepliaeT buonormnyeckoe obpasoBaHue
B LUKOME W OPWMEHTUPOBAH Ha pacmpeHume un yriaybneHue
3HAHUN  oby4YalWwmMxcd 0  XKWMBOWM  NpPUPOAE,  OCHOBaX
MOJIEKYNAPHON 1 KneToyHon 6uonorum, 3smbpuonornn wu
buonornn pasBuTUA, TFEHETUKKW, Ccenekumn, OBnoTexHooruu,
3BOJIIOLMOHHOIO YYEHUS N 3KONOT UM,

N3y4yeHne  y4yebHOoro  npegmeta  «buonorma»  Ha
yrny6sieHHOM  YpOBHE  OPWEHTUPOBAHO Ha  MNOArOTOBKY
obyyalowmuxcs K nocneaylowemy noayvyeHuto brnonormyeckoro
obpa3oBaHMa B By3ax W OpraHuMsauuax  cpegHero
npoeccnoHanbHoro obpasoBaHnss. OCHOBY €ero coaep>XaHus
COCTaBNSET cucTeEMa BUONOrNYECKNX 3HAHWUN, MOJIYHEHHbIX MPU
n3yyeHnn obyvarowmMMNCa COOTBETCTBYIOWMX CUCTEMATUYECKNX
pa3aenoB 61onormm Ha ypoBHe OCHOBHOIO obLiero obpasoBaHus,
B 10-11 knaccax 3TW 3HaHWA TMoOJiy4yalT pas3suTue. Tak,
pacwmpeHsbl 1 yrnybneHbl bnonornyeckme 3HaHMa 0 pacTeHusx,
XNBOTHbIX, rpnbax, bakTepusx, opraHusMe 4esoBeka, 0bOLINX
3aKOHOMEPHOCTAX XKN3HW, OOMOJIHUTENBHO BKJ1HOY€EHbI
buonormyeckne ceedeHus  MNPUKAAOHOMO U MOMCKOBOrO
XapakTepa, KOTOpble MOXHO MCM0JIb30BaTb Kak OPUEHTUPLI 41
nocnepywowero Bblbopa npogeccun. BO3MOXHa  Takxe
MHTerpaunsa 6nonormyeckMx 3HaHMMW C COOTBETCTBYHOLLNMM
3HAHUAMK, NOJly4YeHHbIMKM  ObyvawWMMNCA NpU  U3YyYeHUn
PU3NKK, XMUK, reorpadun n MmaTeMaTUKN.



CTpyKTypa nporpaMmsl no yyebHomy npeamety "buonornsa”
OTPaXaeT CUCTEMHO-YPOBHEBLIA U 3BOJIOLUMOHHBLIN NOAXOAbl K
n3yyeHumto 6uonorum. CornacHoO WM, WU3y4akwTCAa CBOMCTBA U
3aKOHOMEPHOCTW, XapaKTepHble AN XMBbIX CUCTEM pPa3HOro
YPOBHS OpraHm3aLnm, 3B0JI0LNN OPraHMYeckoro Mmmpa Ha 3emre,
coxpaHeHnsa brnonormyeckoro pasHoobpasus nnaHeTsbl. Tak, B 10
KJlacCe M3y4alTCA OCHOBbl MOJIEKYNAPHON U KNETOYHOW
buonorun, smbpuonorum n OGMONOrUN Pa3BUTUSA, TEHETUKU W
cenekumn, 6buoTexHonormm ©  CUHTETUYECKoW  buonorun,
aKTYanm3npylTcsa 3HaHua  obyvatowmxcs no  OoTaHuKe,
300/10rK, aHaToMuK, duinonorunm Yenoseka. B 11 knacce
N3Yy4aloTCHA IBOJIOLUNOHHOE yYeHNe, OCHOBbI 3KOJIOMNN U yYeHune
0 buocepe.

YyebHbin npeaomeT «buonorma» npusBaH obecneynTb
ocBoeHue oby4varwmmmncs BMONOrnM4eCKUX TEOPUN K 3aKOHOB,
naen, NPUHUMNOB N NpPaBu, NieXXallnx B OCHOBE COBPEMEHHOW
eCTeCTBEHHO-Hay4YHON KapTWUHbl MKpa, 3HAHUA O CTPOEHUN,
MHOroobpa3snn n 0CobeHHOCTAX KNETKN, OpraHn3Ma, nonynsauum,
broueHo3a, 3KOCUCTEMDI, 0 BblOAlOLLMNXCH Hay4HbIX
OOCTUMXXEHUAX, COBPEMEHHbIX WCCNefoBaHUAX B 6Ouonoruu,
NPUKAAAHbIX acnekTax bnonornyeckmx 3HaHun. na pa3sutus u
nooaepXXaHus nHtepeca oby4varowmxca K buonormm Hapsagy co
3HAYUTENIbHbIM  0OBEMOM  TeopeTU4eckoro MaTepuana B
COAEpXaHMM nporpammbl  no  buonormm  npenycMoTPeEHO
3HAKOMCTBO C UCTOPUEN CTAHOBJIEHUA U PA3BUTUA TON UIN MHOW
obnactn 6uonornn, BKJAAOM OTEYECTBEHHbLIX U 3apybeXxHbIX
YY4EHbBIX B peleHne  BaXKHeuwWwumx  buonornyeckmx u
3K0JI0rnyeckumx npobnem.

Llenb wn3ydeHusa y4ebHoro npeometa «buonorms» Ha
yrny6iEHHOM YypOBHE - oBnlafeHne oby4vatowmmMmncs 3HaHNAMN o
CTPYKTYPHO-(DYHKLMOHAJIbHOW OpraHmM3auum >XMBbIX CUCTEM
Pa3HOro paHra u npuobpeTeHme yMEeHUn WCMNoSb30BaTb 3TU
3HaHMA B (hOPMUPOBaAHUN MHTEpPEca K onpegenéHHon obnacTu
NpodeccMoHaNbHON AeATeNbHOCTW, CBA3aHHOW C OBuonoruen,
nanm K Bblbopy y4ebHOro 3aBegeHMa 4S9 NPOAOJSHIKEHUS
buonornyeckoro obpasobaHus.



JocTuXeHne uUenn  un3lyyveHnss yyvyebHoro npegmeTa
«bunonorns» Ha  yrnybnéHHom ypoBHe obecneymBaeTcs
peLleHneM cnefyrowmx 3anas:

0CBOeHMe obyyatowmmmnca cuctembl OBMONOrNYECKNX 3HAHWI:
06 OCHOBHbIX B1OIOrMYECKNX TEOPUSX, KOHLUEMNUNSAX, rMnoTesax,
3aKOHax, 3aKOHOMEPHOCTHAX W  npaBufax, COCTaBAALWLNX
COBPEMEHHYI  €CTECTBEHHO-Hay4YHYl0  KapTWHY Mupa; O
CTpoeHnKn, MHoroobpasnm n 0cobeHHOCTAX Buonornyeckmnx
cucTteMm (kKneTka, opraHusMm, nonynauus, Bua, 6uoreoueHos,
buocepa); 0 BbIAAOWMXCA OTKPLITUAX U COBPEMEHHbIX
nccnenoBaHuax B buonorum;

O3HaKoMAeHne oby4aloLmnxcs ¢ MeTo4aMm NO3HAHNSA XXNBOW
npupoAabl: UCCNenoBaTeNbCKUMN  MeTodaMn  BnoNornvyeckmx
HayK (MONEKynspHOM KU KneTtoyHon 6buonorum, ambpuonornn u
bronormm pasBUTUS, FreHETUKM N cenekuunmn, BuotexHonornm u
CMHTEeTMYeckon  buonorum, NaNeoHTONIOrNN,  3KOJIOrUK);
MeTo4aMW CaMOCTOSATE/NIbHOr0 nposeaeHns  brnonornvyeckmx
nccnegosaHui B nabopatopum m B npuponde (Habnwogenwe,
N3MepeHne, 3KCNepuMeHT, MOLEJIMPOBAHME);

oBJlafieHne o00yyvalWnMMNCa YMEHUAMKU: CaMOCTOATENbHO
Haxo4uTb, aHaAM3MPOBaTb W WCNONb30BaTb OMONOrUYECKYIO
NMH(OPMaLNIO; NOb30BaTbCSA OMONOrNMYECKON TEPMUHOSIOTUEN 1
CMMBOJIMKOW;  yCTaHaBAMBaTb CBA3b  MeXAy Pa3BUTUEM
buonorunm n coumanbHO-IKOHOMUYECKUMM U IKOJIOrMYECKUMMU
npobnemamm 4YenoBeyvecTBa; OLEHMBATb MOCNEACTBUSA CBOEN
LEeATEeNbHOCTM MO OTHOWEHMKD K OKpyXXaloLwen MnpupoaHoOn
cpene, cobCTBEHHOMY 300POBbIO U 3[40POBbI  OKPYXKaoLWMX
nogen; obocHoBbIBaTL W cobnogatbe Mepbl NPOMUNAKTUKN
NHMEKLUMOHHbLIX 3aboneBaHuin, Npasuia NoBeAEHUS B NpMpoae u
obecnevyeHns 6e30nNacHOCTM COOCTBEHHOW XXU3HEAEATENbHOCTY
B 4Ype3Bbl4aWHbIX CUTyauusax MPUPOLHOrO M TEXHOMeHHOro
XapaKTepa; XapakTepun3oBaTb COBPEMEHHbIE HAY4YHbIE OTKPbLITUSA
B obnactn buonoruw;

pazBuTMe y  00y4YaloWWUXCH  MHTEIeKTYyalbHbIX  W©
TBOPYECKUX cnocobHOCTen B npouecce 3HakKoMCTBa C
BblAAIOWMMNCA OTKPLITUSAMWU N COBPEMEHHBLIMU UCCIeA0BaHNAMMU
B Ouonorun, pewaembiMn e npobremamn, MeTOO0N0rneEN



bronornyeckoro nccnegoBaHms, npoBegeHuns
3KCNEPUMEHTANbHbIX UCCNeA0BaHWUN, peleHns 6Monorn4yeckux
3a4a4, moaennpoBaHuns brnonorn4yeckmx obbLEKTOB M NPOLLECCOB;

BOCNUTaHME Yy 0Oy4YaloLWMNXCA LEHHOCTHOrO OTHOLUEHMSA K
XNBOW npupolde B LENOM W K OTAENbHbIM eé obbekTaM W
ABNEHUAM;  (OPMMPOBAHME  IKOJIOFMYECKOW, [EHETUYECKOW
rPaMOTHOCTK, o06uwen KynbTypbl MOBEOEHUA B MNPUPOAE,;
NHTErpaumnm ecTeCTBEHHO-HayYHbIX 3HAHWUN;

npnobpeteHne  obyvalWMMNCA  KOMMNETEHTHOCTM B
PaLUMOHaIbHOM MPUPOAONO0/Sb30BaHMM (cobnogeHne npaBu
noBedeHns B NPUpoAe, OXpaHbl BUAOB, 3KOCUCTEM, Brocdepsl),
COXPaHEeHUn cCOBCTBEHHOIO 340POBbSA U 340P0BbA OKPYXKatoLMX
nogen  (cobnogeHns Mep  npodunakTukym - 3aboneeaHuu,
obecneyeHne 6e3onacHocTH XN3HEeNeATEeNbHOCTY B
Yype3BblYalHbIX CUTyaumax MNPUPOSHOr0O W TEXHOMEeHHOro
XapakKTepa) Ha OCHOBE MUCMONb30BaHNA BUOIOrNYeCKNX 3HaAHUIN U
YMEHNI B NOBCEAHEBHOW XXMN3HU;

co3faHue yCNOBUIA ons OCO3HAHHOro BblbOpa
obyyatommmcs NHOANBULYANbHOW obpa3oBaTesibHOW
TpaekTopuu, crnocobecTayoLWEN nocnepyowemy
npogeccMoHasibHOMY CcaMoonpefesieHnio, B COOTBETCTBUN C
NHOMBUAYANbHBIMU MHTEpecaMm 1 NOTPebHOCTAMN pernoHa.

ObLiee 4MCno 4acoB, OTBEAEHHbIX Ha MU3yyeHue Guonorum
Ha yrnybneHHoM ypoBHe cpenHero obuiero obpasoBaHus,
coctasnser 204 4aca: B 10 knacce - 102 vaca (3 4vaca B
Hepent), B 11 knacce - 102 yaca (3 4aca B Hefeno).

OTbop OpraHM3auMoHHbIX (OPM, METOOOB W CPenacTs
oby4yeHns Buonornm oCyLecTBAAETCA C YY4ETOM cneundukm ero
cogepxaHus " HanpaBAEHHOCTY Ha NPOOOJIKEHMNE
buonornyeckoro o6pa3oBaHMS B OpraHM3aUUAX CpPeaHero
NpogheCcCnoHaNbHOro 1 BbiCLLEro obpa3oBaHus.

ObsA3aTeNbHbIM  yC/I0BMEM Npu  0Dy4YeHUM Ouonormm Ha
yrnybnéHHoMm ypoBHe sBNAeTCA npoBedeHme nabopaToOpHbIX U
NpakTnyecknx paboT. Takxe yvacTme obyvatowmxca B
BbIMNOJIHEHWUW MPOEKTHbIX U Yy4ebHO-uccnenoBaTenbCKmMx paboT,
TeMaTMKa KOTOPbIX OnpedenseTcs Yy4yuTesneM Ha OCHOBe



NMEKLLNXCA MaTepuanbHO-TEXHUYECKMX PECYPCOB N MECTHbIX
NPUPOLHbLIX YCNOBUNA.



COOEP)XAHUE OBYYEHMUA

10 KJIACC

CopepXaHue nporpamMmmbl, BblAeNleHHOe KYypCuMBOM, He
BXOOMT B MPOBEPKY rOCyOapCTBEHHOW WTOrOBOW aTTecTauuu
(THNA).

Tema 1. Buonorus Kak Hayka

CoBpeMeHHaa 6buonorns - KOMMNAEKCHas Hayka. KpaTkas
ncropusa  passutma  buonormnm.  buonormyeckme  Haykum U
n3yyvyaemble UMn npobnembl. PyHAaMeHTasbHbIe, NPUKIaAHbLIE U
MONCKOBbIE Hay4YHble NCCeaoBaHNUs B bruonoruum.

3HavyeHme Ouonormm B (HOPMUPOBAHUN COBPEMEHHOMN
eCTeCTBEHHO-Hay4HOM KapTuHbl Mupa. Npodeccuun, cea3aHHble C
buonornen. 3HaveHne Gronornn B NPakTUYECKON AeATENbHOCTY
YyesioBeKa: MeauuMHe, CelbCKOM X03AMCTBE, MPOMbILLIEHHOCTH,
OoXpaHe NpUpPoLbI.

JleMOHCTpauum

MopTpeTbl: Apuctotens, TeodpacT, K. JinHHen, XK. b.
JNlamapk, Y. OapsuH, Y. lapsen, I'. MeHgens, B. . BepHaackun,
h. M. Nasnos, N. N. MeyHukos, H. WN. Basunos, H. B. Tumodees-
Pecosckuin, 1. YoTcoH, ®. Kpuk, [. K. benses.

Tabnnubl 1 cxembl: «CBSA3b BUONOMNN C APYrMMU HAyYKaMU»,
«CncTemMa BMoNOrnYecKnx Hayk».

Tema 2. X)KuBble CUCTEMbI U UX U3YUYEHHUe

XuBble CUCTEMbl KakK npeameT um3y4vyeHusa Ouonoruw.
CBONCTBA XXMBbIX CUCTEM: €OMHCTBO XMMWUYECKOro COCTaBa,
ANCKPETHOCTb N LeNOCTHOCTb, CJIOXKHOCTb M YNOpAL04EeHHOCTb

CTPYKTYPHI, OTKPbITOCTb, caMoopraHun3saums,
CaMOBOCMNPOn3BefeHNe, pa3apa’KMMoCTb, U3MEHYNBOCTb, POCT U
pa3BUTMeE.

YpPOBHW OpraHnM3auum >MUBbIX CUCTEM: MONEKYJIAPHBIN,
K/IETOYHbIW,  TKAHEBbIA, OPraHU3MEeHHbIN,  MOMNYNALMOHHO-
BMOOBOMW, 3KOCUCTEMHbIA (OMoreoueHoTUYeCKun), bruochepHsin.
Mpouecchl, npoucxogawme B XXUBbIX cucTemMax. OCHOBHbIE
NPU3HAKKN XXUBOr0. XKN3Hb KakK (popMa CyLLeCTBOBAHNA MaTepuu.
Hayku, wu3yyawowme >XuBble CUCTEMbI Ha pa3HbIX YPOBHSX
opraHu3aumu.



3y4yeHne XuBbix cuctem. Metoabl BUONOrNY4ECKON HayKu.
HabniogeHne, wn3MepeHue, 3SKCNEPUMEHT, cucTemMaTm3aums,
MeTaaHanam3. [loHATME 0  3aBUCMMOWM U HE3aBUCUMOW
nepeMeHHon. [lnaHuMpoBaHWe 3KcnepumeHTa. [locTaHOBKa W
npoBepka runotes. Hynesas runotesa. lNoHATME BbIOOPKM N eé
0OCTOBEPHOCTb. Pa3bpoc B 6uonormyeckux pAaHHbIX. OueHKa

LOCTOBEPHOCTU MOJIy4EeHHbIX pes3y/ibTaToB. MpUynHbI
NCKaXKeHns pe3y/ibTaToB 3KCnepuMeHTa. [MoHATNe
CTaTUCTUYECKOro TecTa.

JleMOHCTpauum

Tabanubl 1 cxembl: «OCHOBHbIE  MPU3HAKKM  XKU3HUY,
«bnonornyeckne cuctembl», «CBOWCTBA XXWUBOWM MaTepumn»,
«YPOBHM OpraHM3aunm XXneon npupoabl», «CTpoeHne XXNBOTHON
KJIETKUN», «TKaHu XKNBOTHbBIX>», «Cncremsl OpraHos
YyenoBe4yeckoro opraHmima», «bumoreoueHos», «buocpepa»,
«MeToObl U3yYeHMNS XKXNUBOW NPUPOLbLI».

ObopynoBaHue:  nabopatopHoe  obopyaoBaHue  Ons
nposefeHns HabnoeHNn, N3MEPEHUIN, SKCMEPUMEHTOB.

MpakTuyeckaa pabota «lMcnonb3oBaHME pPa3/IMYHbIX
MEeTOL0B NPU N3YHYEHUN XKMBbIX CUCTEM>.,

Tema 3. buonorus KJseTku

KneTka - CTPYKTYPHO-PYHKLMOHaIbHasd efuHMLA XXUBOrO.
NcTopus oTKpbiTUA Knetku. Pabotbl P. Tyka, A. JleBeHryka.
KnetoyHaa Teopus (T. LWeaHH, M. LlnenpgeH, P. Bupxos).
OCHOBHbIE NON0XKEHNSA COBPEMEHHOWN KJIETOYHOWN TEOPUMN.

MeToObl  MONEKYNsSpHOM K KNeToyHon  Buonorum:
MUKPOCKOMNUA, XpoMaTorpadgus, anekTpodopes, MeTo MeyeHblX
aTOMOB, AngpdepeHymnansHoe LLeHTpUpyrnposaHme,
KYNbTUBUPOBAHNE  KNEeTOK. M3y4yeHne @GUKCUPOBAHHbIX
KJIeTOK.  DJIeKTPOHHas MUKpockonua.  KoHgoKaslbHas
MUWKPOCKOMuUA. ButasbHoe (NpuXn3sHeHHoOe) U3y4YeHune
KJIETOK.

JleMOHCTpauum

MopTpeTsl: P. I'yk, A. JleBeHryk, T. LUBaHH, M. LUnenaeH, P.
Bupxos, K. M. bap.

Tabnuubl 1 cxembl: «CBETOBOM MUKPOCKOM», «DNEKTPOHHbIN
MUKPOCKOM», «/ACTOpNA pa3BUTUA METOLOB MUKPOCKOMUN».,



ObopynoBaHMe: CBETOBOM MWUKPOCKOM, MUKpornpenapaThl
PACTUTENbHbIX, XXMUBOTHbIX N DaKTepunanbHbIX KNETOK.

MpakTnyeckasa padota «/13yyeHne MeToao0B KJIETOYHOW
buonorum (xpomaTorpadgus, 3/lekTpodhopes,
ongepeHumansHoe LeHTpugyrnposanme, MLUP)».

TeMa 4. XuMuyeckas opraHusaums KJeTkKu

XUMNYECKUn  COCTaB  KNIeTKN. Makpo-, MUKPO- W
YNbTPaMUKPO3/IEMEHTLI. Boda n e€ posib Kak pacTBopuTens,
peareHTa, y4yacTtune B CTPYKTYPUPOBAHNU KJIeTKMN,
Tennoperynaunmn.  MuHepanbHble  BellecTBa  KJETKM, UX
buonornyeckasn ponb. Posib KATUOHOB U AHMOHOB B KJIETKE.

OpraHuyeckme  BeLlecTBa KJIeTKW. buonornyeckune
nonumepbl.  benkn.  AMMHOKWUCNOTHBLIM ~ COCTaB  OEnKoB.
CTpykTypbl 6enkoBon MosneKkysbl. MNepBnyHaa CTpPykKTypa benka,
nenTugHaa cBA3b. BTopu4yHada, TpeTuyHada, 4eTBepTU4YHaA
CTPYKTYpbl. [leHaTypauusa. CeoncTtea 6enkoB. Knaccudumkaums
6enko.. bnonornyeckme pyHKUNN 6enKoB. [TPUOHBI.

Yrnesogbl. MoHOCaxapuabl, ANUCaxapuabl, OIMrocaxapuabl 1
nonvcaxapuabl. OBWNIA NAaH CTPOEHUS U PU3NKO-XMMUYECKNE
CBOWCTBA yraesonoB. bnonornyeckme yHKUMN yrnesonos.

Jinnngbl. [MapodnnbHO-rnapotobHbIe CBOWCTBA.
Knaccugpumkauma namnuaos. Tpuravuepugbl, ¢Gochonmnnisbl,
BOCKW, CTepouabl. buonornyeckne yHkunm nunmuaos. Obuine
cBoncTBa bronornyeckmx membpaH - TeKy4ecTb, COCOBHOCTb K
CaMO3aMblKaHWI, NONYMPOHUNLAEMOCTD.

HykneunHosble  kKucnotel. [IHOHK wn  PHK. CtpoeHue
HYK/J1I€MHOBbIX KUCNOT. HykneoTtuabl. MpuHumn
KoMnsemeHTapHocTu. [pasuno Yapragda. Ctpyktypa OHK -
OBOMHaa cnupanb. MecToHaxoxgeHne w©n  buonornyeckne
pyHkunm AHK. Buabl PHK. ®yHKunm PHK B kKneTke.

CtpoeHne m™onekynbol AT®. Makpospruyeckme CcBs3N B
MoJiekyne ATO. buonornyeckune PyHKLMN ATO.
BocCcTaHOBNIEHHbIE NEPeHOCHYMKN, UX GQYHKUUKM B KIeTKe.
Apyrne Hykneosunmatpugoceatoel (HT®). CekBeHMpPOBaAHME
OHK. MeToagbl reHOMUKW, TPaHCKPUMTOMUKU, MPOTEOMUKMN.

CTpykTypHasa buonorus: buoxummyeckne n bnogpusnyeckne
nccrenoBaHMs CoCTaBa M MNPOCTPAHCTBEHHOW  CTPYKTYPbI



buomonekyn. MogenvpoBaHue CTPYKTYpbl U GDYHKUNN
61MOMOJIEKYJT U UX KOMIJIEKCOB. KOMMbIOTEPHbIV AN3aVH U
OpPraHN4YeCKun CUHTE3 OGUOMOJIEKYT N UX HENPUPOLAHbIX
aHaJioros.

JeMOoHCTpauum

MopTpeTsl: JI. MonuHr, OX. YoTcoH, ©. Kpuk, M. YunkuHc, P.
®paHkanH, ©. CaHrep, C. lNpy3unHep.

Onarpammbl: «PacnpepeneHve XUMUYeCKUX 3JIEMEHTOB B
HEeXMBOW npupoge», «PacnpenenieHne XmmMmyeCcKnx 31eMeHTOB B
XXNBOW npupoae».

Tabnuubl n cxembl: «lepuoanyeckas Tabnanua XMMN4eCKNX
3neMeHToB», «CTpoeHne Monekysbl BOAbl», «BewecTsa B
COCTaBe  oOpraHm3mMoB», «CTpoeHuMe MoJiekynbl  benka»,
«CTpYKTypbl 6enkoBon Monekysbl», «CTPOEHME MONEKY/
yrnesogos», «CTpoeHwe MoOJsieKyn nvnnaos», «HykienHoBble
KNCNOTbI», «CTpoeHne MoneKkynbl ATO»,

ObopypnoBaHue: xummyeckas nocyna n obopynosaHue.

JlabopaTtopHaa paborta «Ob6HapyxeHne 6enkoB C
MOMOLLbIO KQ4YeCTBEHHbIX peakuuimn».

JlabopaTopHasa paborta «liccnenoBaHne HYKIENHOBbIX
KWCNOT, BblA€NeHHbIX U3 KJIeTOK Pa3JINYHbIX OPraHn3MoB».

Tema 5. CTpoeHue u PYyHKLUMN KJIeTKH

Tvnbl KJETOK: 3yKapuoTuyeckas W NpoKapuoTuyeckas.
CTPYKTYPHO-pYHKLMOHabHbIE 06pa30BaHNS KNETKMW.

CTpoeHMe npoKapmoTMHeCcKon kneTku. KneTo4yHas CTeHKa
bakTepuin n apxeinr. OCOBEHHOCTU CTPOEHUA reTepoTPOodHON U
ABTOTPOHOMN TMPOKAPUOTMHECKUX KJEeTOK. Mecto u posb
NpokapuoT B broLeHo3ax.

CTpoeHne n PyHKLNOHNPOBAHNE IYKAPNOTUYECKON KIIETKMN.
MnasmaTmyeckasds MeMbpaHa (nnasmanemma). CTpyKTypa
nnasMatudyeckon membpaHbl. TpaHCNOPT BeWeCTB Yepes
naa3MaTU4yecKyto MeMOpaHy: NaCCMBHbIN (anddysmns,
obnervyéHHasa gnddysns), akTUBHbLIA (NEPBUYHbLIA U BTOPUYHbIN
aKTUBHbIN TpaHcnopT). MonynpoHnuaemMmocTb MembpaHsl. PaboTa
HaTPUI-KaIMeBOro Hacoca. AHAOLUMNTO3: NUHOLKUTO3, haroumnTos.
oK30umMTo3. KneToyHad cTeHKa. CTpykTypa ©n  QyHKUUK
KJIETOYHOW CTEHKW pacTeHui, rpnbos.



UnTonna3sma. LUnTo30/b. LUnTockener. [BU>XXeHune
LMTOMNNA3Mbl. OpraHounabl KJIeTKW. OnHomeMbpaHHbIe
opraHouabl KNeTKW: a3HpgonaasMaTmyeckas cetb (3MC), annapat
[ONbOXXW, JIN30COMbI, UX CTPOeHMe un (yHKUMK. B3anmMocBA3b
ogHomeMbpaHHbIX opraHonnos KJIeTKW. CTpoeHne
FPaHYNSAPHOro peTukynyMa. MexaHnu3m HarpassieHns 6es1koB
B 3lIC. CuHTe3 pacTBOpuMbIX 0enkoB. CUHTE3 KJIETOYHbIX
MeMbpaH. [nagkui (arpaHynspHbid)  3HAOMAA3MaTUYECKUI
peTukynyMm. CekpeTtopHas QyHKUMA annapata [0baXN.
Moangpunkaumns benkos B annapate losabaxxun. CopTUpoBKa
besikoB B annapate [osiba>xxn. TpaHCNOPT BELLECTB B KJIETKe.
Bakyonu pacTuTenbHbIX KNeToK. KneTo4Hbln COK. Typrop.

[lonyaBTOHOMHbIE  OpraHoOMAbl  KNeTKU: MUTOXOHLPUM,
nnactuabl. llpoucxoxxgeHne MUTOXOHAPUA U MaacTua.
CumbuoreHes (K.C. Mepexkosckuvi, JI. Mapryauc).
CTpoeHne 1 (PYHKUMN MUTOXOHOPUA W nnacTug. [epBuYHbIE,
BTOPUYHbIE W  CJNOXHbIe NAacTuabl  (MPOTOCUHTE3UPYHOLLNX
3YKapuoT. XJIoponaacTbl, XPOMOMAACThl, IENKONAACTbI BbICLLINX

pacTeHUN.

HemembpaHHble opraHouabl KNeTkn CTpoeHme n yHKLUK
HemMeMbpaHHbIX opraHomgos KJIETKMN. Pnbocomsl.
[lpomMme>xyTo4YHbIE pUIaMEHTHI. MuKpogunameHThI.

AKTUHOBbIE ~ MUKPOMUIaMEHTHI. MblleYyHble  KIeTKW.
AKTUHOBbIE KOMIMOHEHTbI HEeMbILLIEYHbIX KJIETOK.
MukpoTpyboukun. KneToyHbin uUeHTp. CTpoeHue n ABUXKEHUe
XIFYTUKOB U pecHuYyek.  MukpoTpyboykm  LUTOMNIA3MBI.
LleHTpnonb. benkn, accounnpoBaHHsbIe C
MUKpoguiaMeHTaMmm un MUKpoTpybodykamu. MoOTOpHbIE
besikn.

Anpo. ObosoYKa sapa, XPOMaTUH, Kapuonnaasma, SOpbILLKNY,
NX CTpPOeHWe W QYyHKUMKU. dAoepHbin 6enkoBbii  MaTPUKC.
[MpOCTpaHCTBEHHOE pPacCnosioKeHne XPOMOCOM B WHTepda3HOM
anpe. IyxpomMaTuH v retepoxpomaTmH. benkn xpomatuHa -
FNCTOHbl.  [AuHamuka sgepHoui o0060/104KM B  MUTO3E,
AnepHbivi TpaHCopT.

KneTo4yHble BktOYeHUS. CpaBHUTENIbHAA XapakKTepuCcTukKa
KJIETOK 3YKapuoT (pacTUTENbHOWN, XXUBOTHOWN, rpnbHON).



JleMOHCTpauum

MopTpeThl: K.C. MepexkoBckun, J1. Maprynumc.

Tabnnubl n cxembl: «CTPOEHME 3YKAPUOTUYECKON KNETKU»,
«CTpoeHne >XMUBOTHOW KNeTkn», «CTpoeHue pacTUTebHON
KNeTku», «CTpoeHne mMutoxoHgpum», «Anpo», «CTpoeHune
NPOKaPMOTUYECKON KITETKUN»,

ObopypnoBaHue: CBETOBOM MUKPOCKOM, MUKpornpenapaTsl
pacTUTesNbHbIX, XKNBOTHbIX KJIeTOK, MUKponpenapaThl
bakTepuranbHbIX KNETOK.

JlabopaTtopHaa paboTa «l/3yvyeHne CTPOEHUsA KIEeTOK
Pa3/INYHbIX OPraHN3MOB».

MpakTnyeckasa padorTa «M3yyeHne CBONCTB KJIETOYHOW
MeMbpaHbI».

JlabopaTtopHana paboTa «lccnenoBaHne naasMonunsa u
L.enna3Mosin3a B PaCTUTENbHbIX KJIeTKax».

MpakTuyeckasn paboTa «3yq4eHne  OBUXKEHUS
LMTOMNJIa3Mbl B PaCTUTEJIbHbIX KNETKax».

Tema 6. OOMeH BewecTB UM nNpeBpaLlieHue
3HEeprum B KJieTkKke

Accnmumnauma M OUCCUMUNAUMSA -  OBe  CTOPOHb
meTabonmsma. Tunbl obMeHa BewWeCTB: aBTOTPOMPHBLIA 1
reTepoTpodHbIN. Y4acTue Kucnopoda B 0OMeHHbIX npoLeccax.
JHepreTnyeckoe obecrieyeHme KneTku: npespaweHne ATO B
0bMeHHbIX npoueccax. PepMeHTaTUBHbLIA XapaKTep peakuui
KNEeTOYHOro Metabonunsma. PepMeHTbl, X CTPOEHME, CBONCTBA U
MexaHu3M penctensa. KoepmeHTbl. OTanmymsa ¢epmMeHTOB OT
HeopraHM4yecKnx KaTaam3aTopoB. benku-akTmeaTopbl U Benku-
MHIMBUTOPLI.  3aBUCMMOCTb  CKOPOCTU  (pepMEeHTaTUBHbIX
peakuunim 0T pa3/InyHbIX (haKTOPOB.

[MepBUYHBIN CUHTE3 OpraHMYeCcKMX BeLLeCTB B KJIETKe.
®OTOCUHTE3. AHOKCUI€HHbIV M OKCUIE€HHbIN POTOCUHTE3 Y
bakTepuni. CBeTocobupatoLume MMrMeHTbl W MUTMEHTbI
peakuMoHHoro ueHTpa. Ponb xsoponnactoB B npouecce
oTocmHTe3a. CBeToBas U TemHoBasa asbl. PoTogbixaHue, Cs.,
Cs- wn  CAM-tunbl  (pOoTOCHHTE3A. MPOAYKTUBHOCTb
(poToCMHTEe3a. BnnaHuMe pasnmyHblX (akTOPOB Ha CKOPOCTb
(poToCKMHTE3a. 3Ha4YeHne hoTOoCMHTE3a.



XemocumHTe3. Pa3Hoobpa3ne opraHM3MOB-XEMOCUHTETUKOB:
HUTPUULNPYOLLne bakTepuu, xenesobakTepuuy,
cepobakTepun, BOOOPOAHbIE BaKTEPMN. 3HAYEHNE XEMOCUHTE3A.

AHa3pobHble opraHusmbl. Buabl OpoxeHusa. TpoayKThbl
OpoXXeHns ©n KX WUCMNOSb30BaHUE 4YeNloBeKOM. AHa3pobHble
MUKPOOPraHn3Mbl Kak 06bekTbl BruoTexHosnormm n so3byantenn
bonesHein.

A3pobHble OpraHuM3Mbl. ITanbl 3HEpPreTuyeckoro obmeHa.
MoaroToBMTENbHbLIA  3Tan. [AMkonus -  BeckncioponHoe
pacLLensieHne raKossbl.

Buonornyeckoe okKncneHme, Uam KneToyHoe ObixaHue. Posb
MUTOXOHOPWUA B npoueccax Ouonornyeckoro OKMCIEHUS.
LUnknnyeckne peakumn. OkucnmnTenbHoe dochopuanposaHme.
SHepruss MeMbpaHHOro rpagneHTa rpoToHoB. CUHTE3
AT®: pabota npoToHHoW AT®-cuHTa3bl. [penMywecTsa
a’pobHoro nytm obmeHa BewecTtB nepen  aHas3POObHbIM.
I PEKTUBHOCTb IHEPreTUYECKOro obMeHa.

JeMOoHCTpauum

MopTtpeTnl: . [Mpuctam, K. A. Tumupsases, C. H.
BuHorpanckun, B. A. SHrensrapar, . Mutyenn, I'. A. 3aBap3uH.

Tabnuubl ©n cxembl: «POTOCUMHTE3», «IHEPreTnyecKun
obmeH»,  «buocuHTes benka», «CTpoeHne epmeHTa»,
«XeMOCUHTE3».

ObopynoBaHue: CBETOBOM MUKPOCKOM, obopynoBaHue O
NPUrOTOBNEHNA MOCTOSAHHbBIX M BPEMEHHbBIX MUKPOMNpPenapaTos,

JlJabopaTopHasa padbora «/3yyeHne KaTanUTU4ECKON
aKTUBHOCTU (hepMeHTOB (Ha NpuMepe amunasbl NN KaTanasbl)».

JlabopaTopHaa pabota «M3yyeHne epMeHTaTMBHOIO
pacllensieHna nepokcmaa BOOOPOAA B pPaCTUTENbHbIX U
XKMBOTHbIX KNETKaX».

JlabopaTtopHaa pabotra «CpaBHeHMe MpoLLEeccoB
(POTOCKMHTE3a N XeMOCUHTE3a».

JlabopaTtopHaa pabora «CpaBHeHMe MpoLLeccoB
BpoXXeHNS N ObIXaHNS».

Tema 7. HacnepcrBeHHas wuHdpopMmauua w
peanu3auua eé B KJieTKe



Peakuuun MaTPUYHOI O CUHTe3a. MpuHUNMN
KOMMNEMEHTAaPHOCTN B  peakunsax MaTpU4yHOro CuUHTe3a.
Peannsauns HacnenCTBEHHOW NMHMOPMaLmMn. [eHeTUYeCKMin Koa,

ero CBOWCTBA. TpPaHCKpUNUUSA - MaTPUYHbIN CUHTE3 PHK.
MpuHUMMBI TPaAHCKPMALNK; KOMMJIEMEHTAPHOCTb,
aHTMNapannenbHoCTb, ACMMMETPUYHOCTb. Co3peBaHune

MaTpPUYHbIX PHK B 3YKapUOTNYECKOU KJ/1IeTKe.
Hekogupyrowmne PHK.

TpaHCchauma n e€ 3Tanbl. Y4acTme TpaHCnopTHbIX PHK B
buocuHTese benka. Ycnosmsa buocnHTesa benka. KogmposaHue
aMUHOKNCNOT. Ponb pubocom B brocnHTe3e benka.

CoBpeMeHHble rpefcTaB/ieHUss O CTPOEHUN [eHOB.
OpraHusaumna reHoMa y MpokKapuoT W 3yKapuoT. Perynauus
aKTMBHOCTW FEHOB Yy NPOKapuoT. 'mnoTte3a onepoHa (P. XKakob,
XK. MaHo). MosnieKynsipHble MexaHWU3Mbl SKCIPECCUN FreHOB Y
3yKapuoT. Posib xpomaTuHa B peryasaunn paboTbl reHos.
Perynauma obMeHHbIX npoueccoB B KheTke. KneTo4HbIN
romeocTas.

Bupycbl - HekneToyHble (OpMbl XU3HKM U obnanraTHble
napasutbl. CTpoeHMe MNpoOCTbIX W  CJIOXHbIX  BUPYCOB,
peTpoBupycoB, bakTepuodaroB. YKu3HeHHbIV UMKA [OHK-
cogepxxawunx  BupycoB, PHK-cogepxalimx BuUpycos,
bakTepuogparos. ObpaTHasi TPaHCKPUILUWS, PeBEPTAa3a,
MHTerpasa.

BupycHble 3aboneBaHnsi YenoBeKa, XWBOTHbIX, PAaCTEHUN.
cnna, CoVID-19, couunanbHble U MegULMHCKKUE Npobnemsl.

bBuonHpopmaTuKa: WHTErpaumss v aHaam3 60/bLinx
maccuBoB  («bigdata») CTPYyKTYpHbIX bOuOI0rn4ecKmnx
HdaHHbIX. HaHoTexHosiormn B 6buosorun un MeauLunHe.
lMporpammupyemsbie pyHKUn b6esikoB. Criocobbl 4OCTaBKM
J1eKapCTB.

JeMOoHCTpauum

MopTpeTsbl: H. K. Konbuos, [. . MUBaHOBCKUNA.

Tabnuubl n cxembl: «bnocnHTes benka», «leHeTUYeCKMn
Kog», «Bupychl», «<bakTepuogarmn».

MpakTnyeckasa padoTta «Co3naHne Moaenn BMpyca.

Tema 8. )KU3HEHHbIN LUK KJEeTKH



KneTouYHbIN UMK, ero nepuodbl 1 perynsaumns. IHTepdasa u
MUTO3. OCOBEHHOCTWN MpPOLECCOB, NMPOTEKAKLWMX B MHTepgase.
MoaorotoBka  KJIETKW K OeneHuto.  [IpeCcuHTeTMYeCcKun
(MOCTMUTOTUYECKNN), CUHTETUYECKMA W MNOCTCUHTETUYECKUIA
(MpeMnToTUYECKMIA) Nepnoabl MHTepdasbl.

MaTpuyHbin  cuHTe3 [OHK - pennukaumsa. TpuHUMNbI
pennmkaunm OHK: KoMnnaemMeHTapHOCTb, MOJYKOHCEPBATUBHBLIN
CUHTE3, aHTunapasnefnbHoCTb. MexaHu3m penaukauum OHK.
XpomocoMbl. CTpoeHuMe XpomocoM. Tesiomepbl U Tenomepasa.
XPOMOCOMHbIN Habop KNeTkn - KapuoTtun. OunaongHbin W
ranjongHblni Habopbl XPOMOCOM. [OMOSMIOrMYHbIE XPOMOCOMBI.
[MonoBble XpOMOCOMBI.

NeneHune knetkn - Mmuto3. CTagum mmTo3a U npomcxogawme
B HMX npoueccbl. Tunbl MuUTO3a. KapuMOKMHE3 U LUTOKMHES.
buonormnyeckoe 3HavyeHne MMTO3a.

Perynauuns MUTOTMYECKOr0 LMK KJIeTKMW.
[MporpaMMupyemas KnetoyHasa rmbens - anonTos.

KneTo4yHoe A4p0, XpPOMOCOMbI, (PYHKLIMOHaIbHas reHoOMuKa.
MexaHu3mbl nposngepaumnu, AngpopepeHUnpoBkuy,
cTapeHus un runbenn KAeTok. «lngppoBas KiaeTka» -
6u1onHpopmMaTndecKkme Moaesu QQYHKLUNOHNPOBaHWA
KJIETKU.

JleMOHCTpauum

Tabnuubl 1 cxembl: «)KU3HEHHbIN LUK KNeTKu», «Mntos»,
«CTpoeHune xpomocom», «Pennunkaumsa OHK».

ObopypnoBaHMe: CBETOBOM MUKPOCKOM, MUKpornpenapaThl:
«MunTO3 B KJleTKax KopeLlKa siyKa».

JlabopaTtopHaa pabora «l/I3yyeHne XxpomMocom Ha
FOTOBbIX MUKpOMNpenapaTax».

JlabopaTtopHaa paborta «HabnwogeHne ™uTO3a B
KJieTKax KOHYMKa KopeLuKa nyKa (Ha FOTOBbIX
MUKponpenapaTax)».

Tema 9. CtpoeHue n PyHKLUN OPraHU3MoOB

buonornyeckoe pa3Hoobpa3sme OpraHn3MoB.
OOHOKJIeTOYHbIe, KOJIOHMAJIbHble, MHOTOKJ/1eTOYHbIe OpraHn3Mbl.

OcobeHHOCTK CTpoeHus 7 XN3HeOeAaTeNbHOCTH
OLHOKJ1IETOYHbIX OpraHnW3moB. bakTepun, apxewu,



OOHOKNETOYHble rpubbl, OAHOKNETOYHbIE BOLOPOCAM, Apyrue
NPOTUCTbI. KOJIOHNAsIbHbIE OPraHN3MbI.

B3anMMoCBA3b YaCTen MHOMOKJIETOYHOIr0 opraHm3ma. TkaHu,
opraHol U cuctembl opraHoB. OpraHmsM Kak efnuHoe Lenoe.
['omMeocCTas.

TKaHW  pacTeHUW.  Tunbl  pacTUTESNIbHbIX  TKaHEeW:
obpasoBaTesibHasdA, MOKPOBHAasd,  MNpoBoAsLlas, OCHOBHa#4,
MexaHuyeckas.  OcobeHHOCTM  CTpoeHUs,  YHKUUA 1
PacrnoIoXKEeHNS TKaHe B OpraHax pacTeHun.

TKaHM XXMBOTHbLIX K 4YenoBeKa. Tumnbl XWBOTHbIX TKAHEMW:
aNuTennanbHaa, CcoefuHUTEeNbHas, MbllleyHasds, HepBHaA.
OcobeHHOCTN CTPOEeHUS, hYHKLUUN N PaACMOIOKEHNS TKAHEN B
opraHax XXMBOTHbIX N YesoBeKa.

OpraHbl. BeretaTmBHbIE N reHepaTBHbIE OPraHbl PpacTEHUN.
OpraHbl U CACTEMbI OPraHoOB XMBOTHBLIX W YesoBeka. PyHKLUNK
OpraHoB N CUCTEM OPraHoB.

Onopa Tena opraHmsmoB. Kapkac pacTteHun. CkeneTbl
OOHOKJIETOYHbIX U MHOMOKJIETOYHbLIX MXWUBOTHbIX. HapyXXHbIn 1
BHYTPEHHUIN ckesieT. CTpoeHne v TUMbl COeANHEHMNSA KOCTEN.

[Bn>xeHne opraHm3MoB. [BMXeHMEe  OOHOKJIETOYHbIX
OpraHnM3MoB: aMébonaHoe, XryTMKOBOE, PeCHUYHoe. [BMXeHune
MHOIOKJIETOYHbIX PacCTeHWUN: TPOMU3Mbl M HACTUKW. [BMXeHune
MHOIOK/IETOYHbIX XXMBOTHbIX WU YeNOoBeKa: MblleYyHass CUCTeMa.
Pednekc. CkeneTHble MbllLbl 1 X paboTa.

[MnTaHne opraHuM3mos. T[lorsolleHne BOAbl, YrI€KUCI0oro
rasa W MMWHepasibHbIX BelecTB pacTeHusaMmu. [uTaHne
XXWUBOTHbIX. BHyTpunonocTHoe n BHYTPUKNETOYHOE
nuwesapeHne. [nUTaHMe MNO3BOHOYHbLIX XKUBOTHBLIX. OTOenb
nueBapuTenbHOro TpakTa. [lviweBapuTesibHble  Xesesbl.
MnweBapuTenbHasa CMCTEMa YesioBekKa.

ObixaHne opraHnu3MoB. [lbixaHune pacTeHun. [bixaHue
XXUBOTHbIX. [Ouddy3nsa rasoB 4Yepe3 TMOBEPXHOCTb KIETKMW.
KoXHoe AabixaHue. [bixaTenbHas MOBEPXHOCTb. YKabepHoe wu
NEro4yHoe AbixaHue. [biIxaHWe TMO3BOHOYHbLIX >KMBOTHbLIX U
4yesioBeKa. IBOJIOLUMOHHOE YCJIOXKHEHWEe CTPOEHUs  NErkmnx
MO3BOHOYHbLIX >KMBOTHbLIX. [lbiIxaTesbHasd CUCTeMa YesloBeka.



MexaHu3M BEeHTUAAUUKU NErKNUX y NTUL WU MJIEKOMUTALWNX.
Perynauns gbixaHuns. ObixaTenbHble 00bEMBI.

TpaHCNopT BewecTB Yy OpraHW3MoB. TpaHCNOPTHbLIE
CUCTEMbl pacTeHun. TpaHCNoOPT BewecTB Y >KUBOTHbIX.
KpoBeHOCHaa cuctema M e€ opraHbl. KpOBEHOCHasd cuctema
MO3BOHOYHbLIX »XWBOTHbLIX U 4enoBeka. Cephue, KPOBEHOCHble
cocyabl M KpoBb. Kpyrm KpoBoobpalleHus. IBOOLIMOHHBIE
YCNOXHEHNA CTPOEHUS KPOBEHOCHOW CUCTEMbl MO3BOHOYHbIX
XUNBOTHbIX. PaboTa cepaua v eé perynauus.

BoigeneHne y opraHu3mMoB. BolgesnieHne y pacTeHun.
BoioeneHne y XnMBoTHbIX. CokpaTuTenbHble Bakyosn. OpraHbl
BblaeneHns. dunbTpaunus, cekpeums m obpaTHoe BCacCbiBaHMe
KaK MexXaHuU3Mbl paboTbl opraHoB BblaeneHus. CBA3b MOJOCTU
Tesfla C KPOBEHOCHOW W1 BblAeNNTENIbHON cCucTeMaMn. BeloeneHne
Yy MO3BOHOYHbIX »XMBOTHbIX U 4esioBeKa. [loyku. CTpoeHue u
(PYHKLNOHMpPOBaHNE HedpoHa. Obpa3oBaHME MOYM Y YENOBEKA.

3awmMta Yy OpraHM3mMoB. 3alinTta Yy OLAHOKJIETOYHbIX
opraHm3moB. Criopbl bakTepuin N LUCTbI NPOCTENWNX. 3aliuTa y
MHOIOKJIETOYHbIX pacTeHuin. KyTukyna. CpeacTBa nacCMBHOM W
XUMUYECKONM 3almnTbl. PUTOHLMNALI.

3aWmnTa Y MHOrMOKJIETOYHbIX MXMBOTHbIX. [MOKPOBbI U KX
npou3BogHble. 3awuTa opraHusma ot 6onesHen. MMMyHHas
cucTteMa 4enoBeka. KNeTOYHbIN U rymopasibHbIA UMMYHUTET.
BpoXXOEHHBIN N NPUOBPETEHHLIN CNEUNPUYECKUN UMMYHUTET.
Teopusa K/IOHaJ/IbHO-CeNeKTUBHOro nMmmyHuTeTa (M. Ipanx, ®. M.
bepHeTt, C. ToHeraBa). BocnasnunTenbHble OTBETbl OPraHM3MOB.
Posib  BPOXXAEHHOr0O WMMMYHUTETA B Pa3BUTUMN CUCTEMHbIX
3abonesaHui.

Pa3gpaxnmocTb 7 perynaunsa y OpraHn3Mos.
PasgpaXmMoCTb Yy OAHOKJIETOYHbIX OpraHmM3MoB. TaKCUCbI.
Pa3apa>MMoCTb U perynsuma y pacteHnin. PocToBble BellecTBa
N UX 3HaYeHue.

HepBHasa cuctema n pedieKTopHasa perynsaums y XMBOTHbIX.
HepBHasa cucTeMa n e€ oThesbl. IBOJIIOLUMOHHOE YCJ/I0OKHEHMeE
CTPOEHNSA HEPBHOW CUCTEMbl Y XUBOTHbIX. OTAENbl FONOBHOMO
MO3ra No3BOHOYHbIX XXMBOTHbIX. Pedhniekc n pednektopHasa ayra.
be3ycnoBHbIe 1 YCI0BHbIE pedieKChl.



['yMopanbHass  perynaumsa ©  3HOOKPUHHAA  cuCTeMa
XXMBOTHbIX U 4esioBeka. Xenesbl SHLOKPUHHOM CUCTEMbl U UX
FOPMOHbl.  [1encTBMe ropmMOHOB. B3amMoOCBSA3b HepBHOW WU
SHAOKPUHHOW cucTeMm. 'mnoTanamo-runodusapHas cuctema.

JeMOoHCTpauum

MopTpeT: W. . NaBnos..

Tabanubl 1 cxembl:  «OOQHOKNIETOYHbIE  BOOOPOCAN,
«MHOroksieTo4Hble BOAOpPOCAM», «bakTepun», «lpocTenume»,
«OpraHbl  LBETKOBbIX  pacTeHun»,  «CucTeMbl  OpraHoB
MO3BOHOYHbIX XXUBOTHbIX», «BHYyTpEHHEE CTPOEHNE HAaCEKOMbIX>»,
«TKaHW pacTeHun», «KopHeBble cucTeMbI», «CTpoeHune cTebns»,
«CTpoeHne NUCTOBOWM MAACTUHKW», «TKaHW  >XUBOTHbIX»,
«Ckenet 4yesloBeKa», «MunuesaputenbHas cucTeMan,
«KpoBeHOCHaa cuctema», «[bixaTesnbHasa cucteMa», «HepBHas
cucrtemMar», «Koxa», «MbilleyHas cuctema», «BbloenntenbHas
cucTtemMa», «IDHOOKPUHHas cuctema», «CTpoeHne MblWLbI»,
«MMMyHUTET»,  «KWULWIEYHOMOJIOCTHbIE»,  «CxeMa  nuTaHuUA
pacTeHnn», «KpoOBEHOCHbIE CUCTEMbI MO3BOHOYHbLIX XXUBOTHbIX»,
«CTpoeHne rugpbl», «CTpoeHne nnaHapun», «BHyTpeHHee
CTPOEHMEe [0XOeBOro 4epssi», «HepBHasa cuctema pbib»,
«HepBHa4 cucTeMa NATYLWKN», «HepBHas cucTema
npecMmblikaowmxca», «HepsHaa cuctema nTuy», «HepBHada
cMcTeMa MekonuTalwmx», «HepBHas CUCTeEMa YeloBEKa»,
«Pednekc».

ObopynoBaHue: CBETOBOW MUKPOCKOM, MUKponpenapaThl
OLQHOKJ/IETOYHbIX ~ OpPraHW3MoB, MUMKporpenapaTbl  TKaHew,
PAaKOBMHbI MOJUTIOCKOB, KOJUIEKLUM HACEKOMbIX, WIrJIOKOXMNX,
XMBbIE 3K3eMNAAPbl KOMHATHbIX pacTeHun, repbapun pacTeHui
Pa3HbIX OTOEN0B, BJlAaXHble MpenapaTbl XWBOTHLIX, CKeNeTbl
MO3BOHOYHbLIX, KOMNEKUMN BECNO3BOHOYHbLIX XXUBOTHLIX, CKeneT
yenoseka, obopygoBaHue ONA AEMOHCTPaAUMM MOYBEHHOrO U
BO3LYLUIHOrO MNUTAHWA pacTeHW, pacllerneHns Kpaxmana Wu
benkos non pgenctsnem QepmeHToB, obopynoBaHne ANS
LEMOHCTPaAUUN OMbITOB MO W3MEPEHUID XXWU3HEHHOMW EMKOCTU
NErkKnX, MexaHw3Ma  [OblXaTesIbHbIX  ABMXXEHUW,  MOLEes
FOJIOBHOIO MO3ra pPa3/INYyHbIX XXMBOTHBbIX.

JlabopaTopHasa paboTa «M3y4yeHne TKaHeNn pacTeHNN».



JlJabopaTopHasa paboTa «M3yvyeHne TKaHeN XXUBOTHbIX».

JlabopaTopHan paboTta «3y4yeHne OpraHoB
LLBETKOBOIO PacTeHMs».

TeMma 10. PazMHO)XXeHUue U pa3BuUTUEe OpraHu3IMoB

®opMbl Pa3MHOXEHMA OpraHM3MoB: 6Oecnonoe (BKKYas
BereTaTMBHOE) M nonosoe. Buabl 6ecnonoro pasMHOXEHUS:
NOYKOBaHMe, CNopynauns, pparMeHTaums, KJIOHMPOBaAHME.

[Monosoe pa3MHoOXeHue. [1on10Bble KJEeTKW, WU raMeThbl.
Menos. Ctagum ™eno3a. [loBeeHMe XpPOMOCOM B MeKnose.
KpoccuHrosep. buonornyeckum cmbiCi Menos3a U MNOJIOBOro
npouecca. Menos n ero MecTo B XXW3HEHHOM LKJ1e OPraHn3MOoB.

MpensapofbilleBoe pasBuTue. [ameToreHes y XUBOTHbIX.
Monosble xxenesbl. ObpaszoBaHMe M pa3BUTME MOJIOBbLIX KIETOK.
CnepMaToreHes n ooreHes. CTpoeHMe NooBbIX KNETOK.

OnnofoTBOpeHne 1 3MOpMOHaNIbHOE Pa3BUTUE XMBOTHbIX.
Cnocobbl ONJI040TBOPEHUS: Hapy>xHoe, BHYTPEHHee.
[NapTeHoreHes.

NWHovBmayanbHoe pa3BUTME OpraHM3mMoB (OHTOreHes).
9Mbpuronorns - Hayka o pa3BuUTun opraHnsmMos. MopgoreHes -
oHa W3 r/saBHbIX rpobsem >s3mbpuviosornn. KoHUenuuns
MopghoreHoB [ moLesnu MopghoreHesa. Ctaoum
ambpuoreHesa XMBOTHLIX (Ha npumepe nArywku). OpobneHue.
Tunol npobnexHuns. LeTepMuHupoBaHHoOeE m
HegepMuHupoBaHHoe  apobsieHne. brnactyna,  TwMbl
6nactysn.  OcobeHHocTn  apobneHus MJIEKONUTAIOLWMX.
3apobilleBble JINCTKU (racTpynauus). 3aksiafka OpraHos WU
TKaHen 13 3apofbllleBblX JIMCTKOB. B3anMHoe BAnsHME YacTen
pa3BMBaloLLErocs 3apoAdbiwa (3mMbpuoHanbHas  MHAYKLMSA).
3aknagkKa nJaHa CTPOEHUS XKMBOTHOrO Kak  pe3ynbTaTt
nepapxmyeckux  B3auUMOOENCTBUMA  reHoB. BnuaHme  Ha
IMOpPUOHaNbLHOE pa3BUTME Pa3siMyHbIX (PAaKTOPOB OKpPYXKaloLiewn
cpensbl.

POCT 1 pa3BuTUE XMBOTHbIX. MOCTIMOPUOHaNBLHLIA Nepuog.
[paMoe 1 Henpamoe pa3suTue. Pas3Butue ¢ mMeTtamopdo3oMm vy
6eCno3BOHOYHBLIX W MO3BOHOYHbLIX »XWBOTHbLIX. bronoruyeckoe
3Ha4yeHune NpsAMOro n HenpaMoro pa3BuTUA, NX
pacnpocTpaHeHne B npupoae. Tunbl POCTa XUBOTHLIX. PaKTOpPLI



perynauum  pocta  XMBOTHbIX U 4enoseka. Craguu
NOCTIMOPUOHANBHOrO pPa3BUTUS Y XKUBOTHLIX U YesloBeEKa.
Mepuonbl OHTOreHesa 4enoseka. CTapeHue © CMepTb KakK
bronornyeckmne npouecchl.

Pa3MHOXeHMe ©n pa3BuTue pacTeHuin. [ameTouT Wu
CcnopouT. Meino3 B XXN3HEHHOM UMKNe pacTeHun. Obpa3oBaHue
cnop B rnpouecce Menosa. [ameToreHes Yy pacTeHun.
OnnoLoTBOpeHMe © pasBUTUE PaCTUTENIbHbIX OpraHM3MoB.
[lBonHoe  onJogoTBOPEeHue y LiBETKOBbIX pacTeHu.
Obpa3oBaHue 1 pa3BuTME CEMEHN.

MexaHU3Mbl perynsaunum OHTOreHesa Yy pacTeHunm wu
XKWUBOTHbIX.

JleMOHCTpauum

MNMopTpeTol: C. . HaBawwuH, X. LUnemaH.

Tabnuubl N cxembl: «BeretaTuBHOE pa3MHOXeEHME», «Tunebl
6ecrnonoro pa3MHoOXeHUsd», «Pa3MHOXeEHWEe XIaMUAOMOHabl»,
«Pa3MHOXeHMe 3BrneHbl», «PazMHOXeHWE ruapbl», «Menos»,
«XpoMocoMbl», «[ameToreHes», «CTpoeHne sSnUeKNeTKn W«
cnepmato3onga», «OCHOBHbIe CTagun OHTOreHesa», «[lpamoe u
HenpsaMoe pa3sBuTue», «Pa3BUTUE MaNCKOro Xyka», «Pa3sutue
capaH4yn», «Pa3BuTue NArywkn», «JBoNHOE onjogoTBOpPeHune y
LIBETKOBbIX pacTeHunn», «CTpoeHue CceMsiH OOHOLOJIbHbIX W
OBYOOJIbHbIX PACTEHUN», «XKU3HEHHbIN LMK MOPCKOM KanyCTbl»,
«MU3HEHHbLIN LUK MXa», «XU3HEHHbIN UMK NanopoTHUKA»,
«MUN3HEHHbIN LMK COCHBI».

ObopynoBaHMe: CBETOBOM MWKPOCKOM, MUKpornpenapaThbl
ANLEKNIeTOK W crepmaTo3omaos, Mogenb «Lukn pa3BuTus
NATYLWKN»,

JlJabopaTtopHana pabota «l/I3yyeHne CTpoOeHUs MONOBbIX
KJIETOK Ha rOTOBbIX MUKpOMpenapaTax».

MpakTuyeckaa paboTta «BbiSBNAeHMe MpU3HaKOB
CX04CTBa 3apoblllel MO3BOHOYHbIX XXUBOTHbIX».

JlabopaTopHan paboTa «CTpoeHune OpraHoB
Pa3MHOXEHWNS BbICLLUNX PaCTEHUI».

Tema 11. Nl'eHeTUKa - HayKa O HacneanCTBEHHOCTH
M U3MEH4YUBOCTU OPraHM3MoB



NcTopnsa CTaHOBNEHUS N Pa3BUTUA TEeHETUKU KaK HayKW.
Pabotel . MeHgenda, . pe ®pusza, T. MopraHa. Ponb
OTEYECTBEHHbIX YYE€HbIX B Pa3BUTUM reHeTukun. PaboTel H. K.
Konbuosa, H. W. Basmnosa, A. H. benosepckoro, . [.
KapneyeHko, 0. A. dununyeHko, H. B. Tumodeesa-Pecosckoro.

OCHOBHble reHeTunyeckumne NOHATUSA 7 CUMBOJIbI.
[[OMONOrNYyHble XPOMOCOMbI, anJiefibHble reHbl, aJisTeEPHATUBHbIE
NPU3HAKKN, JOMUHAHTHBIN N peLeCCUBHbLIA NPU3HAK, rOMO3UroTa,
reTepo3nroTa, 4YuCcTas AuHMA, rnbpuabl, reHoTun, QeHoTun.

OCHOBHble MeTonbl reHeTUKN: rmbpunaonornyeckum,
LUTONOr MY4ECKUIA, MOJIEKYIAPHO-TEHETUYECKUN.
JeMOoHCTpauum

MopTpeTbl: . MeHpens, . pe ®pus, T. MopraH, H. K
Konbuos, H. . Basunos, A. H. beno3sepckuin, I'. 1. KapreyeHko,
0. A. dununyeHko, H. B. Tumodees-Pecosckun.

Tabnnubl ©n cxembl: «MeToabl reHeTukn», «Cxembl
CKpeLwnBaHNA».

JlabopaTtopHaa pabora «[lpo3oduna Kak O0OBEKT
reHeTUYeCKNX NCcnefoBaHnm».,

Tema 12. 3aKOHOME@pPHOCTMU HaCJ/IeACTBEHHOCTH

MoHornbpuagHoe ckpewmBaHue. MNepsBbii 3aKOH MeHaens -
3aKOH eanHoobpasusa rmbpuaos nepBoro nokoseHus. MNpasuno
NOMUHUPOBaHUA. BTopon 3akoH MeHaens - 3aKOH pacLlensieHns
NPW3HAKOB. LluTonornyeckme  OCHOBbI MOHOrMbpunaHoro
CKpeLLinBaHuA. ['mnoTesa YNCTOThI FraMeT.

AHanusupytouiee CKpellBaHue. [MpOMeXYTOYHbIN
XapakTep HacnefnosaHusa. PacuwenneHne npu3HakKoB MNpwu
HEernoJIHOM LOMWUHNPOBAHUW.

OurnbpmnagHoe ckpelimBaHune. TpeTun 3akKoH MeHpens -
3aKOH He3aBMUCUMOro Hacsie4oBaHNA NPW3HAKOB.
LinTonorn4yeckme oCHOBbI GUrMOPUAHOI0 CKpeLLnBaHMS.

CuennieHHoe HacfnenoBaHue npu3HakoB. Pabotbl  T.
MopraHa. CuenneHHOe Hac/lefoBaHMe T[eHOB, HapylleHune
cLensieHms MexXxay reHamu. XpoMoCcoMHas Teopus
HacnenCTBEHHOCTN.

[eHeTMKa nosia. XPOMOCOMHbIA MexXaHWU3M orpeneseHns
nosa. AyTOCOMbl W TMOJIOBble XPOMOCOMbl. [OMOraMeTHbIN W



reTeporaMeTHblM MoJ. [eHeTuyeckas CTPYKTypa MOM0BbIX
XpoMocoM. HacnepoBaHue NpU3HAKOB, CUENIeHHbIX C NOJIoM.

FeHOTUN KakK uUesocTHas cucTtema. [newoTtponunsa -
MHOXXeCTBEHHOe [eWCTBMe reHa. MHOXeCTBEHHbIN asinennsMm.
B3aumognencteme HeannenbHblX reHoB. KoOMMaeMeHTapHOCTb.
onucras. Monnmepuns.

[eHeTUYeCKNN KOHTPOJIb PA3BUTUA PaCTEHUN, XXMUBOTHbLIX U
4yesloBeka, a Takxe (n3Monorm4ecknx npoLeccos, noBeaeHnsa un
KOMHUTUBHbIX DYHKL M. ['eHeTn4eckune MeXaHN3MbI
cumbuoreHesa, MexaHW3Mbl B3aUMOLEWCTBUA  «XO3AMH -
napasuT» N «X0389MH - MUKPOOMOM». [eHeTmyeckne acneKkThbl
KOHTPONA W W3MEHEeHMA HacneACTBEHHOMW WHpopMauun B
NOKONEHNAX KNeTOK M OpraHn3MoB.

JleMOHCTpauum

MNMopTpeTol: [. MeHaenb, T. MopraH.

Tabnuubl n cxemsbl: «MepBbll N BTOPON 3aKOHbI MeHaens»,
«TpeTun 3akoH MeHpOens», «AHanu3npylLllee CKpPeLLuBaHUE»,
«HenonHoe pgomuHUpoBaHMe», «CuenneHHoe HacnenoBaHue
NPU3HAKOB Yy JApo3ogunbl», «leHeTuMka nona», «Kapuotun
yenoseka», «KapuoTtun gposoduabl», «Kapuotun nMTULbI>»,
«MHO)KeCcTBEeHHbIV annennsm», «BanmogencTesmne reHoB».

ObopynoBaHue: Moaenb [OAd AEMOHCTPaALUM  3aKOHOB
egnHoobpasma rmbpuaos NepBoro MOKOMAEHMA U pacLllenseHns
NPW3HAKOB, MOoAeNb AN AEeMOHCTPaUnM 3aKOHa He3aBUCUMOro
HacnegoBaHWA  MPU3HAKOB, MoAenb A4  OeMOHCTpauuu
CLIeNnJIeHHOro Hacsie4oBaHUA MPU3HaKoB, CBETOBOW MUKPOCKONM,
MUKpornpenapaT: «[po3oguna».

MpakTuyeckaa pabora «/3yyeHne pe3ynbTaToB
MOHOrMOPUAHOr0 CKpeLwmBaHnus y 4po30duibl».

MpakTnyeckaa padora «M3yyeHne pe3ynbLTaToOB
AMrMbprnaHOro CKpewmnBaHma y gpo3oguibl».

Tema 13. 3aKOHOMEPHOCTU U3MEHUYUBOCTHU

B3anmopenctemne reHotuna v cpelbl nNpu hoOpMUPOBAHUN
(peHoTMna. W3MeH4YMBOCTb nNpU3HakKoB. Ka4yecCTBeHHble W
KOJINYeCTBEeHHbIe NPU3HaKMW. Buabl N3MEHYNBOCTW:
HeHacneACTBeHHas U HacnenCTBEHHaA.



MoondmkaunmoHHas  U3MeH4YMBOoCTb. Ponb  cpedbl B
hopMmnpoBaHUM  MOANGPUKALNOHHON  M3MEH4YMBOCTU. Hopma
peakuun npusHaka. BapmauMoHHbIM psg WM BapuaLMOHHas
Kpusasa (B. WoraHHceH). CeoucTBa MOAUMDUKaALMOHHON
N3MEHYNBOCTMU.

feHOTMNMYECKas N3MEHYNBOCTb. CBoncTBa
FEeHOTUNNYECKON  U3MEeHYMBOCTWU. Buabl  reHoTMnu4eckom
N3MEHYNBOCTUN: KOMOMHATUBHASA, MyTaLMOHHaS.

KoMbnHaTUBHasA N3MEHYNBOCTb. Meino3 1 NoaoBon npouecc
- OCHOBa KOMOWHATMBHON M3MEH4YNBOCTU. Ponb KOMBUHaTMBHON
N3MEHYMBOCTM B CO3JaHUN TFEeHeTUYeCcKoro pa3Hoobpasns B
npenesax ogHoro snaa.

MyTauuoHHass W3MEHYMBOCTb. Buabl MyTauwun: TreHHble,
XPOMOCOMHbIE, TeHOMHble. CrOHTaHHble W MHAYUMPOBAHHbLIE
MyTauun.  dpoepHble M yuTonasMaTuyeckme  MyTauuwn.
ComaTuyeckmne n rosiosble myTtauunn. NpnYnMHbl BO3HUKHOBEHUS
MyTauun. MyTareHbl W WUX BAUSHWE HA  OPraHU3Msbl.
3aKOHOMEPHOCTH MYyTaLWNOHHOIO npouecca. 3aKOH
FOMOJIOrMYECKMX PAAOB B HAaCNeACTBEHHOW n3meH4msocTu (H.W.
BaBunoB). BHesnepHas N3MeHYMBOCTb M HAC/IeACTBEHHOCTb.

ArnnreHeTunka n 3rMUreHomMuKa, pOJib
MUreHeTu4eckKnux @akTopos B  Hac/iegoBaHun v
N3MEeHYNBOCTHU peHOTUNNYECKNX NMpU3HaKoB y
opraHn3MoB.

JeMOoHCTpauum

MNMopTpeTol: . oe ®pu3s, B. MoraHHceH, H. 1. Basnnos.

Tabnnubl n CXEMbi; «Bnabl N3MEH4YNBOCTU,
«MopgungunkaunoHHas N3MEHYMBOCTb», «KoMbnHaTuBHas

N3MEHYMBOCTb», «Meino3», «OnnogoTBopeHne», «leHeTn4eckne
3aboneBaHmna Yyenoeeka», «Buabl MyTaLunimn».

ObopynoBaHue: xuBble UK repbapHble  3K3eMnasaps
KOMHaTHbIX pPacTeHUW, PUCYHKKN (hoTorpadum) XMBOTHBLIX C
pa3NYHbIMU BUOAMMN N3MEHYNBOCTH.

JlabopaTopHasn paboTta «ccnepoBaHme
3aKOHOMEpPHOCTEN MOAN(DUKALNOHHON N3MEHYNBOCTM.
[MoCTpoeHMe BapMaLNoOHHOrO psaaa 1 BapnaLMoHHOM KPUBON»,



MpakTnyeckasa padora «Mytauum y apo3odunbl (Ha
FOTOBbIX MUKpOMNpenapaTax)».

Tema 14. l’eHeTUKa YenoBeka

KapuoTun YyeJsioBeKa. MexoyHaponoHas nporpamMmma
nccnefoBaHMsa reHoMa 4venoseka. MeTodbl N3Y4YEHUS TEHETUKU
4YeJIOBEKA: reHeanornyeckuni, 6an3HeLoBbIn, LUTOreHEeTUYECKNNA,
NONYyNSALUMOHHO-CTAaTUCTUYECKUIN,  MOJIEKYIAPHO-TrEHETUYECKUN.
CoBpeMeHHOe  onpedeneHne  reHoTuna:  MNOJIHOFeHOMHOoe
CeKBEeHNpOBaHMe, reHOTUNMMPOBaHNe, B TOM 4ucie C MOMOLLbIO
MNUP-aHann3a. HacnenctBeHHble  3aboneBaHUs  YesoBeKa.
[eHHble N XPOMOCOMHble ©Oone3Hn YenoBeka. bonesnHn ¢
HaCNeaCTBEHHOM npenpacnosioXeHHOCThIO. 3Ha4vyeHue
MEANUNHCKON TEeHeTUKN B nNpeaoTBpalleHUn Un  Jie4eHuun
reHeTuyecknx 3aboneBaHun YenoBeka. Meamko-reHeTnyeckoe
KOHCYJIbTUPOBaHMe. CTBONOBbLIE KNETKMW. MNoHATMe
«FEHEeTMYECKOro rpysa». ITUYECKUe acrekTbl NCCNeloBaHun B
0bnacTn penakTUPOBaHUA reHoOMa N CTBOJIOBbLIX KNETOK.

[eHeTnYeckmne (aKTopbl MOBbILEHHOW YYyBCTBUTENIbHOCTHU
yesioBeka K (U3NYECKOMY UM XMMUYECKOMY 3arpsi3HeHuio
OKpyXatowen cpenbl. eHeTunyeckas npenpacnosioXeHHOCTb
4yenoBEeKa K NaToJIorusm.

JeMOoHCTpauum

Tabnnubl ©n cxembl: «KapuoTun 4enoseka», «MeTonbl
N3Yy4YeHUS reHeTUKN 4YenoBeka», «[eHeTuvyeckme 3aboneBaHus
4YenoBEKa».

MpakTnyeckas pabora «CocTaBneHne n aHanu3
POLOC/IOBHOM,

Tema 15. Cenekumnsa opraHu3MoB

JomecTukaums un cenekumns. 3apoXxAeHune cenekumn u
oomectukaumn. Yvyenme H. W. BasBumnosa o0 LeHTpax
NPONCXOXAEHNA N MHOroobpa3ns KynbTYpPHbIX pacTeHuin. Ponb
ceNekunm B CO30aHUN COPTOB PACTEHMA W MOPOL >XUBOTHbIX.
CopT, nopopga, wWTaMM. 3akKOH T[OMOJIOTMYECKNUX pPSAOOB B
HacneaCTBEHHOM M3MeH4YnBocTu H. W. BaBunoBa, ero 3HavyeHue
ONS CENEKUMOHHON paboThl.

MeToabl cenekunmoHHoM paboTbl. WcKyccTBeHHbIM 0TOOp:
MacCOBbIN M WUHAMBUAYAJbHBLIN. STanbl  KOMOUHALIMOHHOWN



cenekumn. UcnbitaHne npoussogutenen no notomctey. OTbop
MO reHOTUMNY C NOMOLLbIO OLLEHKM (DeHOTUMa NOTOMCTBa M 0THOp
Mo reHoTuny C nomoLlbio aHanmsa OHK.

NICKYCCTBEHHbLIM MyTareHe3 KakK MEeTOo[ CenekLNUOHHOM
paboTbl. PagnauMoOHHBIN N XUMUYECKMA MyTareHes Kak
MCTOYHMK  MyTauunm y  KYyJbTYpHbIX  (OpM  OpPraHmM3MoB.
Acnonb3oBaHMe TrEeHOMHOr0 pefakTMpOoBaHWA U MeTonoB
pekoMbHaHTHbIX OHK Ond nonyYeHmMs MCXOAHOro mMaTepuana
LN cenekumn.

MonyyeHue nonunaongos. BHyTpuBuaoosas rubpuansayms.
bnnskoponcTeeHHoe CKpeLBaHue, nnu NHBPUANHT.
HepoacTBeHHOe CKpeluuBaHue, nam aytopuaunHr. Feteposnc u
ero npu4mHbl. lACnosib30BaHMe reTepo3nca B Cenekuuu.
OTpanéHHas  rmnbpugmsauuns. MpeononeHne  becnnogus
MEXBUOOBbIX rMOPUAOB. LOCTVXEHUA Cenekunm pacTeHUn u
XXWBOTHbIX. «3€J/IEHas PEBOJIIOLNSA».

CoxpaHeHMe ©  U3y4YeHMe TeHeTU4YeCKUX pecypcos
KYNbTYPHbIX pacTeHUn M UX ANKUX pogmyen Ona Co3faHus
HOBbIX COPTOB W TrMOPUAOB CENbCKOXO3ANCTBEHHbLIX KYJbTYp.
N3y4dyeHne, coxpaHeHune u yripaBJ/ieHNE reHETUYECKUMU
pecypcamu  Ce€J/IbCKOXO3SINCTBEHHbIX W MPOMbIC/I0BbIX
XWUBOTHbLIX B UeJIAX YJAYyHleHNsa CyLeCcTBYLWNX u
CO3/1aHNsA HOBbIX roposa, JIMHUN U KPOCCOB, B TOM 4YUCJIE C
rnpuMeHeHneM COBPEMEHHbIX MeTo40B Hay4YHbIX
nccnengoBaHuv, nepefoBbix wvAen u  NepcrieKTUBHbIX
TEXHOJI0M .

JleMOHCTpauum

MopTpeTsl: H. . Basunos, U. B. MuiypuH, I'. [1. KapneyeHko,
M. M. JlykbsAHeHkKo, b. J1. AcTaypos, H. bopnoyr, [l. K. benses.

Tabanubl ©n  cxeMbl:  «LeHTpbl  NPOUCXOXAEHus w”
MHoroobpasus KYJIbTYPHbIX pacTeHnn», «3aKOH
FOMOJIOrMYECKMX PSAOOB B HACNEACTBEHHOW W3MEHYNBOCTMW»,
«MeTOnbI cenekuunm», «OThanéHHan rmbpungnsaumnsa»,
«MyTareHes».

JlabopaTopHaa pabota «l3yyeHne COpTOB KYyNbTYpPHbIX
PacTeHUN N NOPOL AOMALUHMX XXUBOTHbIX».



JlabopaTopHaa paboTa «/3y4yeHne MeToO0B Cenekumnm
pPacTEHUN».

MpakTuyeckana pabota «[pnBMBKa pacTEHNA».

IKCKYypcua «OCHOBHble MeTOAbl U AOCTUXEHNSA CenekLnm
PaCcTEHUM N XKUBOTHBbIX (Ha  CENEKUMOHHYK  CTaHUMWIo,
NNeMEHHY0  epMy, COPTOMCMbITAaTENbHbLIA  Yy4acCTOK, B
TenamyHoe X038NCTBO, B abopaToOputo arpoyHMBEPCUTETA UK
Hay4YHOro LueHTpa)».

Tema 16. BMOTEXHOJIOrMA U CUHTeETUYecKan
ouonorus

Ob6beKTbl, UCNONb3yeMble B OMOTEXHOIOMNN, - KNETOYHbIE U
TKaHeBble KyJibTYpPbl, MUKPOOPraHn3Mbl, NUX XapakKTepUCTUKA.
TpaguunoHHas OuoTexHonorus: xneboneyeHune, noayyveHue
KWCNOMOJIOYHBIX NPOAYKTOB, BUHoAenme. Mnkpobunonormyeckui

CUHTE3. Ob6BbeKTHI MUKPOBUNONOrnyecknx TEXHOJI0T U,
Mpon3BoAcTBO 6enka, aMUHOKNCIOT U BUTAaMUHOB.
Co3paHue TEXHOJI0r NI 7 NHCTPYMEHTOB

LesneHanpasiieHHOro U3MeHeHuss U KOHCTPYMPOBaHUA TreHOMOB C
LUesbio  NoJiyYeHMs  OpraHMsMoB WU UX  KOMMOHEHTOB,
COAEpPXXaLLUX He BCTpevalLwmecs B npupone bnocmMHTeTUYECKE
nyTw.

KneTo4yHaa wHxXeHepusa. MeToabl KYNbTypbl KNETOK W
TKaHen pacTeHUn un XUBOTHbIX. KpuobaHkn. ComaTmyeckas
rmbpmnamsauma n comatTu4eckun smbpuoreHes. Mcnonb3oBaHue
ranionnos B cenekumnm pacTeHuM. lMony4yeHune
MOHOKJ10HaJ1bHbIX aHTUTE. Wcnosib30BaHme
MOHOKJIOHaJ/IbHbIX W [MOJINKJIOHAJIbHbIX  aHTUTE/1 B
megunuymHe. VICKyCCTBEHHOe OMioL0TBOpeHue. PeKOHCTPYKLUMS
ANLEKSIETOK n KJIOHUPOBaHMe XXUBOTHbIX. MeToL
TpaHCONAHTAUUN adep KIeTOK. TexHOJIormm 0340pPOBJIEHUS,
KYJIbTUBUPOBAHUA U MUKPOKJIOHAJIbHOrO pPa3MHOXEHUS
CEJIbCKOXO35INCTBEHHbIX KYJIbTYP.

XpOMOCOMHasA W TreHHas uHxeHepusa. KCKyCCTBEHHbIN
CUHTE3 TreHa W KOHCTpyupoBaHMe pekoMbuHaHTHbIX [OHK.
Co3pgaHne TpaHCreHHbIX OopraHn3MoB. [OCTMXEeHUA U
NepcreKTuBLI XPOMOCOMHOWN 7 FEHHOW NHXXEHepUn.
JKONOrnyeckmne n asTu4yeckne npobaembl FEHHON UHXXEHEPUUN.



MeguunHckne 6unoTtexHonoruu. locTreHoMHas uudposas
MeauunHa. MNUP-onarHocTuka. MeTabo1OMHbIN aHanuns,
FEHOLIEHTPUYECKMIA aHaNn3 MpoTeoMa YesioBeKa I8 OUEHKU
COCTOSIHNA ero 340poBbA. MCnosib30BaHMe CTBOJIOBbIX KJIETOK.
TapreTHas Tepanusa paka. 3D-bnomHxeHepus gna pas3paboTku
(PyHOAMeHTasNbHbIX OCHOB MeAUUWNHCKUX TEXHOJIOrMIA, CO3AaHNS
KOMMJIEKCHBbIX TKaHEN COYeTaHWEeM TEXHOJIOrMn TPEXMEPHOro
buonpuHTMHra © ckaddongmHra pnna  pelleHns  3anad
NepCoHaN3NPOBAHHON MeAULINHDI.

Co3faHMe BEeKTOPHbIX BaKUMH C Uenblo obecnevyeHus
KOMOMHMPOBaAHHOM  3alWnUTbl  OT  BO3byauTenem  OPBW,
yCTaHOBJIEHME MOJIEKYJIAPHbBIX MEXaHW3MOB (PYHKLMOHNPOBAHWS
PHK-cogep>alumx BUPYCOB, BbI3blBAOWMX 0C0DOO oOnacHble
3a60/1eBaHMA YenoBeKa N XNBOTHbIX.

JeMOoHCTpauum

Tabnuubl U cxembl: «MACNonb30BaHNE MUKPOOPraHM3MOB B
NPOMBbILLUIEHHOM MPOU3BOACTBE», «KneTtoyHas WHXeHepusa»,
«['eHHasa nHxxeHepuns».

JlabopaTopHasn paboTa «N3yyeHne  obbekTOB

broTexHonornm».

MpakTuyeckaa padbota «[lonyyeHne MONOYHOKUCAbIX
NPOLAYKTOB>.

IKCKypcCcUa «bnotexHonorus - Ba)KHeuLas
npon3BoOAUTENIbHAA cuna COBPEMEHHOCTMH (Ha

broTexHoNorn4eckoe NPon3BoACTBO)».
11 KJIACC

TeMma 1. 3apo>xaneHue [ pa3BuTHe
3BOJIIOLMOHHbIX NpeacTaB/iIeHun B Omosnorum

JBOJIOUMOHHAA Teopusa Y. [JlapsuHa. [lpeanocCbiiku
BO3HWKHOBEHMS OapBMHU3Ma. XN3Hb U Hay4yHaa LeATesIbHOCTb
Y. [lapBuHa.

OBunxyuime cunbl 3sooumn Bugos no Y. [lapeuHy (BbiCOKas
MHTEHCUBHOCTb pPa3MHOXEHMs OpraHuM3MoB, HacnenCTBeHHas
N3MEHYMBOCTb, 6Bopbba 3a CyulecTBOBaHWE, €CTEeCTBEHHbIN W
NCKYCCTBEHHbIN 0TOOP).



OdopmneHne cuHTEeTUYeckonm Teopum 3Bomoumn (CTI).
HenTpanbHasa Teopusa 3sontoumn. CoBpeMeHHas 3BOJIOLNOHHAA
brvonorma. 3HavyeHne 3BOJIOLMOHHON Teopun B (HOPMUPOBAHUN
eCTeCTBEHHO-Hay4YHOW KapTUHbI MUpa.

JeMOoHCTpauum

MopTpeTbl: ApuctoTens, K. JlIuHHen, XK. b. Jlamapk, 3. X.
CeHT-nep, X. Kiosbe, Y. HapsuH, C. C. Yetsepukos, . W.
LUmanbrayseH, . XongewnH, [1. K. benses.

Tabnanubl 1 cxembl: «CuctemMa Xuow npupodbl (No K.
JInHHe)», «JlecTHMUA@ XXUBbLIX cywecTB (no Jlamapky)»,
«MexaHn3M (opMMPOBAHUA MPUCNOCODNEHMIA Yy pacTeEHUA W
XMBOTHbLIX (N0 Jlamapky)», «KapTa-cxema  MapLipyTa
nytewectena Y. JapBuHa», «Haxooku Y. HdapBuHa», «Popmbl
6opbObI 3a CYLLLECTBOBaHME, «[Mopoabl ronyben»,
«MHoroobpasne KyabTypHbIX (OpM KanycCTbl», «[lopogbl
OOMALLUHMX XUBOTHbIX», «CxeMa obpa3oBaHUA HOBbLIX BUOOB (MO
Y. JapBuHY)», «CxeMa COOTHOLLEHNSA OBUXKYLLMX CUJT SBOSIIOLMN»,
«OCHOBHbIE MOJIOXKEHNS CUHTETUYECKON TEOPMK 3BOJTOLNIN>.

TeMma 2. MUKpPO3BOJIIOLUSA U €€ pe3yisbTaThl

Monynaums Kak 3JIeMeHTapHasa eauHuua 3BOJIUMN.
CoBpeMeHHble MEeTOAbl OLEHKN FeHeTMYEeCKoro pasHoobpasus v
CTPYKTYpPbI nonynauui. NiameHeHne reHodoHga nonynaumm Kak
3/IeMEHTapHOe 3BOJIIOLMNOHHOE fBJIEHME. 3aKOH reHeTU4YecKoro
paBHoBecusa [)X. Xapan, B. BanHbepra.

JfieMeHTapHble (aKTopbl (ABUXKYLLME CUJbl) 3BOJIOLMMN.
MyTaumoHHbIN npouecc. KoMOMHaTMBHAA N3MEHYNBOCTb. [pend
FeHOB - CJ/ly4yallHble HeHarnpaBJieHHble W3MEeHeHUs YacToT
annenen B nonynAumax. IPpdekT ocHoBaTens. IpgekT
Oy TbIJIOYHOro ropJbilka. CHUXXEHNE TreHETUYECKOro
pa3Hoobpasusa: npuyYnHbl un caeacTeus. [lposiBaeHne
ahpeKkTa apeviha reHoB B 60OIbLLUNX N MaJIbIX MOMYASLUNSX.
Murpauun. N3onaumns nonynsaunn: reorpaunyeckas
(MpocTpaHCTBEHHAs), bruosornyeckas (penpoayKTuBHas).

EcTecTBeHHbIN 0TOOP - HanpaBAALWMIA (haKTOP 3BOJIOLNN.
®opMbl eCTECTBEHHOIO 0TOOPa: ABMXXYLLMIA, CTabUAN3NPYIOLWLNA,
pa3pbiBalOLLNN (OV3pynTUBHbBIN). [MonioBou oTbop.



BO3HMKHOBEHME 1 3BOMIOLUMA  COLUMANBHOMO  MOBEAEHUS
XKMNBOTHbIX.
MpucnocobneHHOCTh OpraHn3mMoB Kak pe3ynbTaT

MWUKPO3BONIOLMN, Bo3HMKHOBeHME npucrnocobneHnin y
opraHusmoB. Apomopdo3bl ”M  unanoadantauun. [pumepsl
npucnocobneHni y OpraHn3MoB: Mopdhoniormnyeckue,
(pmsnonornyeckue, broxmmnyeckue, noseneH4yeckue.

OTHOCUTENBHOCTb NPUCNOCOBAEHHOCTM OPraHN3MOB.

Bua, ero kputepum n CTpyKTypa. BuooobpasoBaHue kak
pesyfsbTaT MUKPO3BOJIOUMN. M3019uma - KI0YeBOW (aKTop
BnaoobpazoBaHma. [Tlytm un  cnocobbl  BMA00OpPa30BaHUS:

annonaTpuyeckoe (reorpacu4yeckoe), cMMnaTpuyeckoe
(3Konornyeckoe), «MFHOBEHHOE» (monunnongmsauuns,
rmbpunagnsaumns). AamTenbHOCTb 3BOIIOLMOHHbBIX MPOLLECCOB.

MexaHn3Mbl hopMupoBaHua bronormnyeckoro
pa3Hoobpa3uns.

Ponb 3BOMIOLMOHHON OUoNorMmM B pa3paboTKe HayYHbIX
MEeTOOO0B CoXpaHeHua 6uopa3Hoobpasnsda. MuKpo3BOAKOLUA 1
KO3BOJIOUMSA  MapasutoB M UX  Xo3deB.  MexaHuU3Mbl
GOPMMPOBAHUA YCTOMYMBOCTU K aHTUOMOTMKAM U Cnocobbl
6opbbbI C HEn.

JeMOoHCTpauum

MopTpeTsl: C. C. YeTBepukos, 3. Manp.

Tabnuubl ©n cxembl: «MyTauMOHHAA  M3MEHYMBOCTb»,
«lonynaumMoHHaa CTpyKTypa Bupa», «Cxema nposBieHns
3aKOHa Xapau-BanHbepra», «[BMXKYLLUME CWUAbl 3BOIOLIANY,
«3JKoJIornyeckas usonaumsa nonynaunnm CceBaHCKON dopenmn»,
«[eorpacuyeckas un3009UNA  NUCTBEHHULUbLI  cnbupckon wu
JINCTBEHHULbI naypcKoms, «MonynaumnoHHbIe BOJIHbI
YACNEHHOCTU XUWHWKOB 1 XepTB», «Cxema [OencrTeus
eCcTecTBeHHOro otbopa», «PopMbl BopbbbI 3a CyLlecTBOBaHME,
«AHOYCTPUanbHbll ~ MenaHu3M»,  «XKKBble  UCKOMaeMble»,
«lMoKpoBNTEIbCTBEHHAS OKpacka XKNBOTHbIX»,
«Mpepynpexapatowas oKpacka XUBOTHbIX», «DU3nMosiornyeckune
agantaumm»,  «lpucnocobneHHoCTb  OpraHM3MoB U©  €é
OTHOCUTENBHOCTb», «KpuTepun Buaa», «Buabl-OBONHUKN»,
«CTpyKTypa Buaa B npupone», «Crnocobbl BMA00OPa30BaHUNA>,



«eorpadunyeckoe BMaoobpa3oBaHMe TPEX BUOOB NaHAbILLEN»,

«3JKOoNornyeckoe BMAoobpasoBaHune BWIOB CUHNL,
«[lonmnnonabl pacTeHnn», «KanyCTHO-peaeyHbIn rnbpnao».
ObopynoBaHue: repbapun pacTeHunn, KOJIeKLnm

HaCeKoMbIX, Yy4ena NTuy W 3Bepen C NnpuMmepaMm pasnyHbIX
npucnocobneHnn, 4Yyyena nNTWUL W 3BEpPel pa3HbiIX BUAOB,
repbapun  pacteHun  6AM3KUX  BUAOB, 0Opa30BaBLUUXCSH
pa3nYHbIMK cnocobamu.

JlabopaTtopHaa paborta «BbisiBneHMe M3MEeHYMBOCTU Y
ocoben ogHoro snaa».

JlJabopaTopHasa paboTa «[pucnocobneHns opraHn3Mos
N NX OTHOCUTENbHAsA LenecoobpasHoOCTb».

JlJabopaTtopHas pabora «CpaBHeHWe BWOOB MO
MOP(OIOrM4eCKOMY KPUTEPUIO».

Tema 3. Makpo3Bosouusa U eé pesynbTaThbl

MeTonbl M3y4YeHUs MaKpo3BoslouuuK. lNaneoHTosI0rn4Yeckne
MeTo4bl  M3yvyeHus 3Bonwouunn. [epexogHole  OpPMbl U
uioreHetTnyeckmne paabl OpraHNM3IMoB.

bunoreorpanyeckne  MeTogbl  U3y4eHMs  3BOJIIOLMW.
CpaBHeHne nopbl W ®MayHbl MATEepuUKOB U  OCTPOBOB.
buoreorpadguyeckne obnactm 3eman. Buabl-dHOEMUKN W
PENNKTHI.

dMmbpunonornyeckne un  CpaBHUTENbHO-MOPdONOrnyeckmne
MeTodbl W3y4YeHUs 3BoJsIOUMU. [eHeTuYeckne MexaHU3MbI
3BOJIIOLIMN OHTOreHes3a 1 MosIBJIEHNSA 3BOJIOLMOHHbLIX HOBLLECTB.
[OMOJIOrNYHbIE W aHaNOrM4Hble OpraHbl. PyaguMMeHTapHble
OpraHbl n aTaBU3Mbl. MonekynspHoO-reHeTu4eckume,
bnoxmmmyeckne N MaTemaTMyeckne  MeTodbl  U3y4YeHus
3BOJIIOUMKN. [OMONoOrmyHble reHbl. CoBpeMeHHble MeToAbl
NOCTPOEHUA PNNOreHeTUYeCKMX OepeBLEB.

XPOMOCOMHbIe MyTaLUK 1 3BOIOLLNA TeHOMOB.

Obuwme 3aKOHOMepPHOCTW (NpaBwna) 3Boawuun. lNpuHUnn
CMEeHbI pyHKUnU. HeobpaTumocTb 3BOAOUMK. AfanTuUBHaS
paguaumna. HepaBHOMEpPHOCTb TEMMOB 3BOJIOLINMN.

JeMOoHCTpauum

MopTpeTbl: K. M. bap, A. O. Kosanesckuun, ®. Miwonnep, 3.
['ekKesb.



Tabnnubl 1 cxembl: «PUNOreHeTUYeCKun psn nowagns,
«ApxeonTepuKkc», «3Bepo3ybble guwepbl», «CTerouedasnbl»,
«PUHMOUTLI», «CeMeHHble NAnoOPOTHUKK,
«bnoreorpaguyeckme 30HbI 3eMaun», «[pend KOHTUHEHTOB>,
«PenukTbl», «HavanbHble cTagunm 3MOPMOHANBLHOMO pPa3BUTUSA
MO3BOHOYHbIX »KWBOTHbIX», «[OMOJIOrNYHbIE W aHaNIOrnYHbIe
opraHbl», «PyguMeHTbI», «ATaBU3Mbl», «XPOMOCOMHbIE Habopbl
YyesioBeKa W WuMmnaH3e», «[faBHble HamnpasJieHNA 3BOJIIOLAN>,
«ObLme 3aKOHOMEPHOCTN IBOJIIOLINNY.

ObopyaoBaHue: KOJMINeKuunu, repbapun, MY 15K U
MCKOMAEMbIX OCTAaTKOB OPraHM3MOB, MYJISXKW [OMOJOTMYHbIX,
AaHANIOMNYHbIX, PYOMMEHTApPHbIX OpraHoB W  aTaBU3MOB,
KOJIIEKLMN HACEKOMBIX.

TeMma 4. NpoucxoxpaeHue U pa3BuTUe >XXU3HU Ha
3eMmne

Hay4yHble runoTesbl MPOUCXOXOEHUA XXU3HW Ha 3emie.
AbuoreHes un naHcrnepmusa. [oHayyHble NpeacTaBieHUsa o
3aPOXKAEHNN XU3HU (KpeaunoHusm). [mnoTe3a MNOCTOAHHOIO
CaMO03apOoXXAEHNSA XN3HN N eé onpoBep)xeHune onblTamu ®. Peguy,
JI. CnannaHuaHwn, J1. [lacTtepa. [lponcxoxneHue XU3HU U
actpobuonorus.

OCHOBHble 3Tansl HeopraHn4eckon 3BOJIIOLINMN.
[NnaHeTapHas (reonorn4yeckas) 3BOJIIOLMSA. XnMmmnyeckas
3BOMIOUMA. ABMOreHHbIN CUMHTE3 OpraHU4yeckKMx BeLLeCTB W3
HeopraHuyeckmnx. OnbiT C. Munnepa n . KOpn. ObpasoBaHue
nonmMepos u3 MoOHOMepoB. KoauepsaTHasa runotesa A. U.
OnapuHa, runote3a nepBu4yHOro OynboHa [XK. XonaenHa,
reHeTnyeckas runotesa . Ménnepa. Pubosumbl (T. Yek) u
rmnoTtesa «mmpa PHK» Y. Fmnbepta. ®opMmupoBaHne membpaH u
BO3HWUKHOBEHME MPOTOKJIETKMN.

NcTopus 3emam n metondbl eé wusydveHunsa. Wckonaemoble
OopraHuyeckme ocTtaTku. [eoxpoHosiorMs ©n eeé MeTonbl.
OTHOCKTeNbHas n abcontoTHas FeoXpoHoJIoruns.
[[eoxpoHoJiornyeckas LWKaJsa: 30Hbl, 3pbl, Mepuoibl, IMOXK.

HavanbHble 3Tanbl opraHn4yeckomn 3sosoumnmn. MNossrieHne u
3BOJIIOUMA  MNEPBbIX  KNEeTOK.  3Jsojounms  meTabonumsma.
Bo3HMKHOBEHME NepBbiX 3KOCUCTeM. CoBpeMEHHblIE MUKPOOHbLIE



OMONNEHKN KakK aHanor nepsBbiXx Ha 3emie CoobwecTs.
CtpomaTosInTbl. MNPoKapmnoTbl 1 3YKapnoThl.

MponcxoxxaeHne 3ykapuoT (cumbuoreHes). IBONIOLMOHHOE
NPONCXOXAEHNE BUPYCOB. [POMCXOXOEHME MHOIMOKIETOYHbIX
OpraHn3mMoB. BO3HMKHOBEHME OCHOBHbLIX FPYMM MHOMOKNETOYHbIX
OpraHn3mos.

OCHOBHbIE 3Tarbl 3BOJIOUNN BbICLUNX pacTeHUWn. OCHOBHbIE
apomMopd03bl pacTeHUn. Boixod pacTeHUn Ha cyuwy. MNosBneHue
CMOPOBbLIX pacTeHUM W 3aBoeBaHWe uMnU cywmn. CeMeHHble
pacTeHuns. MponcxoXXaeHne UBETKOBbLIX pacTEHUN.

OCHOBHbIE 3Tanbl 3BOJOLUM XUBOTHOrO MUpa. OCHOBHblE
apoMopdo3bl XXMBOTHbIX. BeHACKas ayHa. Kembpuinckun s3pbis
- MOSIBNIEHME COBPEMEHHbIX Tunos. [lepBble  XOpAOBble
XWNBOTHble. MW3Hb B BOAE. IBOJIOLUA  MO3BOHOYHbIX.
MponcxoxaeHne ampunbun n  pentunmn. [lpoucxoxaeHune
MaekonuTamwmx U ntuy. MpuHUMN K4eBoro apomopdosa.
OcBoeHMe 6eCcno3BOHOYHLIMA U MO3BOHOYHLIMU XKMBOTHbLIMY
CyLUW.

Pa3BuTMeE XMU3HN Ha 3emie Mo 3paM W nepuodam: apxewn,
NpoTepo3on,  naneoson, Me3030i,  KauHo3onm.  Obuias
XapakTepucTnka KaummMata W reosornyecknx rnpoLeccos.
MosiBneHune 7 pacuBeT XapaKTepHbIX OpraHn3MoB.
YrneobpasoBaHue: ero ycsioBus 1 BAMSAHME Ha ra3oBblii COCTaB
aTMocepsbl.

MaccoBble  BbIMMpPaHWA -  3KOJIOTMYECKUE  KPU3MChbl
npowsioro. [llpvyYmMHbl U CNeaCcTBUA  MACCOBbIX BbIMUPAHUN.
COBpPEMEHHbIN  IKONOMMYECKUA  KPU3UC, €ero 0COobeHHOCTW.
Mpobnema coxpaHeHns buopasHoobpa3unsa Ha 3emne.

CoBpeMeHHas CUCTeMa opraHmMyYyeckoro mupa. MpuHUMNLI
Knaccudukaumm opraHnsmoB. OCHOBHble CUCTEMATUYECKME
rpynnbl OPraHM3MoB.

JeMOoHCTpauum

MNopTpeTbl: ®. Pean, JI. CnannaHuaHwn, JI. Mactep, N. WN.
MeyHukos, A. . OnapuH, I>x. XongewnH, . Ménnep, C. Munnep,
. Opw.

Tabnunubl n cxembl: «Cxema onbiTa @. Pegn», «Cxema onbITa
JI. TlacTepa No M3y4eHUID CaMO3aPOXAEHUA XU3HU», «CxeMa



onbita C. Mwunnepa, . Kpwu», «3Tanbl HeoOpraHNYecKown
3BOJIOLUMN», «[ €0XPOHOJIOrnyeckasa WKana», «HavyanbHble 3Tanbl
opraHuMyeckonm 3sonouumn», «Cxema obpa3oBaHUA 3yKapuoT
nyTém cnmbuoreHesa», «Cnucrtema xmeson npupofabl», «CTpoeHme
BUPYCa», «ApoMopdo3bl pacTeHUn», «PruHNMOUTLI»,
«OOHOKNeTOoYHble BoAopoC/In», «MHOrOKIeTOYHbIE BOLOPOCN>,
«Mxu», «[ManopoTHUKK», «lonocemMeHHble pacteHus», «OpraHobl
LIBETKOBbIX pacTeHun», «Cxema pas3BUTUS XMUBOTHOIO Mupa»,
«Apomopo3bl XXUBOTHbIX», «[MpocTenwmne»,
«KnweyHononocTHole», «llnockne 4epBu», «4neHUCToHOrme»,
«PbIObI», «3eMHOBOAHbIE», «[lpecMbiKatowmecs», «MTuubl»,
«MnekonuTatowme», «PasBUTME XMU3HW B aPXENCKON 3pe»,
«Pa3BnTME XMN3HN B NPOTEPO30NCKON 3pe», «Pa3BUTNE XN3HU B
Naneo30MCcKon 3pe», «Pa3BUTUE XKU3HM B Me3030MCKOM 3pe»,
«Pa3BUTME KWU3HM B KaMHO30MCKOM 3pe», «CoBpeMeHHas
CMCTEeMa OpraHM4yeckoro Mmpa».

ObopynoBaHue: repbapun pacTeHUn pas3NYyHbIX OTAENOB,
KOJIIEKLMM HACeKOMbIX, BJIa)XHble npenapaTbl XWUBOTHbIX,
PaKOBMHbI  MOJUTIOCKOB, KOJUIEKUMU  WUTJIOKOXUX, CKeseThbl
MO3BOHOYHbLIX XMBOTHbIX, Yy4yena MNTWUL, N 3Bepeun, KoJeKuun
OKaMeHeJsIOCTEN, MoJIe3HbIX NCKOMAeMbIX, MYJISXKN OpraHn4yeCcKmnx
OCTaTKOB OPraHM3moB.

BupTtyanbHas nadopartopHasn paboTa
«MopenunposaHne onbltoB Mwunnepa-tOpyn no  un3lyyeHuio
abnoreHHoro cMHTEe3a opraHnYyecknx CoeguHEHNn B NepPBUYHOW
aTMocgepe».

JlabopaTtopHaa paboTa «M3yyeHMe un onucaHue
NCKOMAaeMbIX OCTaTKOB APEBHUX OPraHM3MOB».

MpakTnyeckas paborta «M3yyeHne ocobeHHOCTEN
CTPOEHMS paCTeHUN Pa3HbIX OTAEN0B>.

MpakTuyeckaa padora «M3yyeHne ocobeHHoOCTEN
CTPOEHMS MO3BOHOYHbIX XXUBOTHbIX».

TeMma 5. Mpoucxo>xxpeHue yeJsioBekKa -
aHTponoreHes

Pasgenbl 1 3aga4n aHTponosornn. MeTobl aHTPOMONOI UK.

CTaHOBJIEHME NpeAcTaBAEHNN O NPOUCXOXOEHNN Yesl0BEKA.
PennrnosHole Bo33peHns. CoBpeMeHHble Hay4Hble Teopun.



CxonCcTBO 4esioBeKa C  XKMBOTHbIMU. CucTeMaTumyeckoe
nonoXxeHne 4yenoseka. CBmAeTtesibCTBa CXOACTBa YenoBeka C
XXNBOTHbLIMU: CpaBHUTENIbHO-MOpPoSIornyeckue,
aMbpurosormyeckune, tumsnonoro-bnoxmmmnyeckume,
rnosefeH4yeckue. OTnnymns YyesioBeka OT  >KMBOTHbIX.
MpsAMoOXoXOeHne W KOMMIEKC CBA3AHHbIX C HMM MPU3HAKOB.
Pa3BuTME rOJIOBHOrO MO3ra U BTOPOW CUrHAJIbHOW CUCTEMBI.

OBrxyLine Cubl (pakTOphI) aHTponoreHesa:
buonormnyeckne, coumnansHble. COOTHOLLEHNE BNONOrNYECKUX U
couManbHbIX (DAaKTOPOB B aHTpPOMNOreHese.

OCHOBHbIe cTaguu aHTponoreHesa. PaHHNe
4yenoBekoobpasHble 06e3bAHbI (MPOKOHCYbI) N PaHHME NOHIUAbI
- obwwne npegkn 4enosekoobpasHbix 06e3bsH U Noaen.
ABCTpasionuTekn - OByHOrne npenku nwogen. Yenosek ymesbin,
nepBble U3roTOBNEHMS OPYANA Tpyhda. YesoBek NpaMOXoOsALLni
N nepBbi BbIXOL Jwgen 3a npepensl Adpukn. Yenosek
rengensbeprckun - obWMA  NpenokK  HeaHOAEPTanNbCKOro
YesioBEKa W 4esioBeka pa3yMHOro. Yenosek HeaHAepTaNbCKUN
KakK BWL JN04e X0J04HOro KiavMmaTa. YenoBek pasyMHbIN
COBPEMEHHOro  Tuna, [OeHWCOBCKUW  4eslOBEeK, OCBOEeHMne
KOHTUHEHTOB 3a npefenamn Adpukn. [laneoreHeTvka W
naneoreHoMuKa.

SBOJIIOLUNSA COBPEMEHHOIO YesoBeka. ECTecTBeHHbIN 0TOOP
B MOMynsaumax  4enoseka. MyTauUMOHHbIA  npouecc wu
nonnmopdusM.  lMonynsumoHHble  BOJIHbLI,  Opend  reHos,
Murpauma  m - «3pgeKT  oCHoBaTenda» B MNONynALMAX
COBPEMEHHOro 4esioBeka.

Yenoseyeckne pachl. loHATME O pace. bonbline pachi:
eBporneonaHas (eBpa3uinckas), aBCTpasio-HerponaHas
(3KBaTOpManbHasa), MOHrosnomaHasa (asmaTcKo-aMepuKaHcKas).
Bpema n nyTtun pacceneHus 4enoseka Mo nnaHeTe. EOMHCTBO
yesioBeyeckmx pac. HayyHas HecoCTOATeNbHOCTb pacu3Ma.
MpucnocobneHHOCTb  4YenloBeKa K pasHbiM  yCJIOBUAM
OKpyXXatowlen cpenbl. BnuaHme reorpaduyeckon cpelbl W
npenda reHoB Ha MOPdOsIOrno U HU3N0JIOrn0 YeoBeKa.

MeXXancumnanHapHole MeToabl B hmsnyeckom
(bruonormyeckom) aHTPOMOOr M. IBOJIIOLMOHHASA aHTPOMOJIOrna



n MaaeoaHTpPOonosornA 4eJsioBe4eCKnx I'IOI'IyJ'IﬂLI,I/IIZ.
brnocoumnanbHble nccnenoBaHuA npupoasbl 4eJI0BEKa.
ccnepoBaHme Ko3asoaoumn GMonorn4eckoro U CounanbHoOro B
4eJioBeKe.

JeMOoHCTpauum
MopTpeTbl: Y. OapsuH, JI. Jinkn, 4. 4. PornHckmnin, M. M.
'epacnumos.

Tabnuubl U cxembl: «MeTodbl aHTPONOAOrnUM», «I0JIOBHOW
MO3F YenoBeka», «YenosekoobpasHble o06e3bsHbI», «CKenet
4yesioBEKa W CKeNeT LWuMnaH3e», «PyauMeHTbl U aTaBU3MbI»,
«[BMXYLLNE CUNbI aHTPOMNOreHesa», «IBOJIOLUMOHHOE [APEBO
4yenoBeka», «ABCTpasonuTek», «YesioBek ymenbln», «YenoBek
npaMoxoaawmn», «[JeHNCOBCKUA 4YenoBek» «HeaHOepTasnbLbl»,
«KpoMaHbOHUbI», «[lpeakn 4YenoBeka», «3Tamnbl 3BOJIOLUN
YyenoBeKka», «Pacbl YenoBeKa».

ObopynoBaHME: MYNS)KWU OKaMeHesnocTen, npeameToB
MaTepuasbHOW KyJbTypbl MPEeaKOB YesloBeKa, penpoaykuumu
(poTorpacmn) KapTuH C MuUdonorndyeckummn un 6bubnencknmu
CIOKeTaMN NMPOUCXOXOEeHNA 4YenoBeKa, (hoTorpaum Haxopok
NCKOMAEMbIX OCTATKOB YesIOBEeKa, CKeneT 4YenoBeka, Mofnesb
yepena 4yenoBeka N Yyepena LWIMMMNaH3e, MOLEIb KUCTK YesioBeKa
N KNCTWU LWWMMMNAH3e, MOAENIN TopCa NPeaKoB YesloBekKa.

JlabopaTtopHasa pabora «/3yyeHne ocobeHHOCTEN
CTPOEHMS CKesleTa YenoBeKa, CBA3AHHbIX C MPSAMOX0XXAEHNEM>,

MpakTnyeckaa pabota «l/3yyeHne 3KOOrMYECKMX
afjanTaunm YenoBeka».

TeMma 6. Okonorusa - Hayka 0 B3aUMOOTHOLLUEHUAX
OpPraHM3MOB U HaAOpPraHU3MEeHHbIX CUCTEeM C
OKpYy>XaloLwen cpenon

3apoXXaeHne ©n  pasBuTMe 3KoJorMuM B Tpygax A
F'ymbonbata, K. ®. Pynbe, H. A. CeBepuoBa, 3. [ekkens, A.
TeHcnu, B. H. Cyka4yésa. Pasgenbl u 3agaym skonorun. Ceasb
3KOJIOrnn € ApyrmMn Haykamu.

MeToabl 3Kosorun. MNMonesble HabOAEHNA. IKCNEPUMEHTDI
B 3KOJIOrMK: npupoaHble n nabopaTopHble. MogenmpoBaHue B
3KONOrMn. MOHUTOPUHI  OKpY>XXaloLWwen cpedbl: JIOKaNbHbIN,
PErnoHasbHbIN N rNOBaNbHbIN.



3HayeHne  3SKOJIOTMYECKUX  3HAHMW 0SS  4esloBeKa.
JKONOrMyeckoe  MUPOBO33pPEHME  KakK  OCHOBa  CBs3el
yenoseyectsa C npupogon. PopmmpoBaHME 3KOJIOrNYECKOW
KYJIbTYpPbl M 9KOJIOrMYeCKOW rpaMOTHOCTW HacesleHuns.

JeMOoHCTpauum

MopTpeTobl: A. TymbonbaT, K. ®. Pynbe, H. A. CeBepuoB, 3.
ekkenb, A. TeHcnn, B. H. Cyka4és.

Tabnuubl n cxembl: «Pa3pgenbl  3konorum», «MeTopnbl
3KoN0rnmn», «Cxema MOHUTOPUHIA OKPYKaloLLen cpelbl».

JlabopaTopHan paboTa «3yyeHune MeTO/10B
3KOI0MMYECKUX NCCIef0BaHNA».

Tema 7. OpraHusMmbl U cpepa obuTaHus

JKoJiorn4yeckne pakTopbl M 3aKOHOMEPHOCTU UX OENCTBUS.
Knaccudukaums 3skKonornyeckux daktopoB: abuoTtmyeckue,
bnoTuyeckme, aHTpornoreHHole. O6wme  3aKOHOMEPHOCTU
LEeNCTBUA 3KoJIorn4yeckux ¢akTtopos. [lMpaBuio MuHuMMyma (K.
LLnpeHrens, K. JInbux). TonepaHTHOCTb. IBPUOUOHTHbIE W
CTEHOONOHTHbIE OpraHM3Mbl.

AbnoTtundeckue dakTopbl. CBET Kak 3KOJIOrMYecKnin hakTop.
[lencTBme pa3HblX Y4aCTKOB COJIHEYHOI0 CNEKTPa Ha OPraHn3Msl.
JKONOrnyeckne rpynrbl pacTEHUN M XUBOTHbLIX MO OTHOLUEHWUIO
K cBeTy. CurHasbHas posib cBeta. PoTonepmnoamnsm.

TemnepaTypa KakK 3KoJiormyeckun aktop. Jencreume
TemMnepaTypsl Ha OpraHn3Mmbl. [MONKNNOTEPMHbIE 7
FOMOMOTEPMHbIE OpPraHn3Mbl. IBPUTEPMHbIE U CTEHOTEPMHbIE
OPraHu3Mmbl.

BnaXHoCTb Kak 3Konormyeckun gakrtop. MpucnocobneHns
pacTeHUN K Noagep)XaHutio BoaHoro banaHca. Knaccndpukauymsa
pPacTEeHW MO OTHOLLIEHWIO K BoAe. MpucnocobieHns MMUBOTHbIX K
N3MEHEHWNIO BOAHOIr0 peXxunma.

Cpeabl obuTaHMA  OpraHM3MOB: BOAHas, Ha3eMHO-
BO34YLUHaA, NnoYBeHHas, rnybuHHas nognoYyseHHas,
BHYTpUoOpraHnsMeHHasa. ®u3nko-xmMmmnyeckmne ocobeHHoCTn cpenq
obuTaHusa opraHm3mos. MNpucnocobneHns opraHM3MoB K XXU3HW B
pa3HbIX cpepax.



buonornyeckne putmbl. BHewHMe N BHYTPEHHUE PUTMBbI.
CyTOYHbIE M roANYHbIe pUTMbI. MprcnocobneHHOCTb OpraHM3MoB
K C€30HHbIM N3MEHEHMNAM YC/TIOBUN XXU3HW.

Xn3HeHHble (GopMbl OpraHn3MoB. [OHATWE O »XU3HEHHOW
hopme. XU3HeHHble (DOPMbl PACTEHUW: LepeBbs, KYCTapPHUKMU,
KYCTapHWYKW, MHOroNeTHMe TpaBbl, O[HOJNIETHNE TpaBbl.
MU3HEHHblIEe (OPMbl  XKUBOTHbLIX: TMAPOONOHTLI, re0bUNOHTHI,
a3pobnoHThl. OcobeHHOCTN CTpoeHNs 1 0bpa3za XXU3HW.

buoTnyeckune (hakTopHbI. Buabl broTnyeckmnx
B3aMMOOENCTBUN: KOHKYPEHUNSA, XULLHNYECTBO, CMMOMO3 1 ero
opMbl. [Mapa3nTtmnsm, Koonepauuns, MyTyasn3M, KOMMEHCaIN3M
(KBapTUPAHTCTBO, Hax1ebHN4eCTBO). HeTpodunyeckume
B3aMMOAENCTBUSA (Tonmyeckne, dopudeckue, dabpnyeckne).
3Ha4yeHne bMOTUYECKUX B3aUMOLENCTBUA 018 CyLLeCTBOBaHUS
opraHmsMoB B cpege obutaHud. TpUHUKN  KOHKYPEHTHOro
NCKIOYEHNS.

JleMOHCTpauum

Tabnnubl 1 cxeMmbl: «IKoNornyeckmne gakTopbl», «CBETOBOW
CMEeKTP», «IKON0rnyeckme rpynnbl )XUBOTHbLIX MO OTHOLLIEHWUIO K
CBeTy», «TenJIOKPOBHble  XWUBOTHbIE»,  «XOJIOOQHOKPOBHbIE
XWBOTHbIE»,  «DuU3nosiornyeckne agantauum  XKUBOTHbLIX»,
«Cpegbl 0buTaHusa opraHuM3MoB», «buonornyeckne puUTMbI»,
«MU3HEHHbIE  (OPMbI  pacTeHun», «XKU3HEHHble (HOPMbI
XXWUBOTHbIX»,  «JKOCUCTEMA  LUNPOKOJSIMCTBEHHOrO  Jieca»,
«IKOCUCTEMA XBOWHOI0O neca», «Lenn NMUTaHNA»,
«XUWwHNYecTBo», «lapa3ntuim», «KoHkypeHuuns», «Cumobmos»,
«KoOMMeHcann3m»,

ObopynoBaHue: repbapum  pacTeEHUA U XKMBOTHbIX,
NPUCNOCOONIEHHbIX K  BJIMAHUIO  PA3JIMYHbIX  dKOJIOMNYECKMX
thakTOopoB, repbapun  CBETONOOUBLIX, TeHeNobMBbLIX U
TEHEBbLIHOC/IMBLIX pacTeHun, ceeTonobueble, TeHenbusble u
TEHEBbLIHOC/IMBbIE KOMHATHbIE pacTeHus, repbapumn n Koanekunu
TennoobnebiX, 3UMOCTOMKNX, MOPO30YCTOMYMBLIX PaCTEHWUN,
yyyena nTuu u 3Bepen, repbapun pacTeHUn, OTHOCALLUUXCSH K
rmrpoutam, kcepopmtam, Me3oMTaM, KOMHaTHbIe pacTeHud
OaHHbIX TPYMMN, KOJUIEKLUM XXUBOTHbLIX, 0DMTAOWNX B Pa3HbIX
cpepax, repbapum M KOMNEKUUM pPaCTEHUA U XKUBOTHBIX,



obnagalowmx YepTtamm NPUCNOCOBNEHHOCTU K  CE30HHbIM
N3MEHEHMAM YCNOBUI XWU3HW, repbapun 1 KoNekuum pacTeHnn
N XKMUBOTHbIX PA3JINYHBbIX KWU3HEHHbIX (OPM, KOJEKLUK
XKMBOTHbIX,  YYaCTBYWOLINX B  Pa3/IMyHbIX  BMoTMYECKUX
B3aMMOAENCTBUSX.

JlabopaTtopHana paboTa «BbisiBneHne npucnocobneHunn
OPraHn3MOB K BJIUSHHUIO CBETa».

JlabopaTtopHana paboTa «BbisiBneHne npucnocobneHunn
OPraHn3MOB K BINSHUIO TEMMEPaTYPbI».

JlabopaTopHasa pabora «AHaTOMU4yeckmne 0CobeHHOCTH
PacTeHUN N3 pa3HbiX MECT 00UTaHNSA».,

Tema 8. DKosiorma BUA,0B U NONynsauum

DKONOrnYyeckne XapakTepuctukn nonynsuuu. Monynsuuns
Kak Buonormyeckas cucrtema. Ponb HeoOHOPOAHOCTWM Cpeabl,
dusnyeckux bapbepoB u ocobeHHoCTen Ouonormm BMAOB B
hopMNPOBAHUM MPOCTPAHCTBEHHOM CTPYKTYPbl  MONYyAALUN.
OCHOBHbIE MOKa3aTenn nonyasuun: HYNCNEeHHOCTb, MOTHOCTb,
BO3pacTHas W NONOBas CTPYKTypa, POXAAEMOCTb, MPUPOCT,
TeMn pocTa, CMEePTHOCTb, MUrpaLus.

JKoJlormyeckas CTPYKTYypa nonynaunm. OueHka
YUCNEeHHOCTN  nonynsumn. [OuHamumka nonynsumm n  eeé
perynauns. BuoTnyeckumi noTeHuunan nonynauunmn.

MopoenupoBaHue AWHAMUKKM  nonynauun. KpuBble  pocTa
YNCNIEHHOCTN nonynaumn. KpuBble BbDKMBaHUA. Perynauuns
YNCNEHHOCTN NONYyNAUMA: Ponb (PAaKTOPOB, 3aBUCALLUNX M HE
3aBUCALLNX OT MIOTHOCTU. DKONOrM4ecKkme ctpatermm BuaoB (r-
n K-ctpaterun).

MoHATME 06 3KoNormyeckom Huwe Buaa. MectoobuTaHume.
MHoromepHas Mogesib 3Kosornyeckorm Huwm Ix.N. XaT4ymHcoHa.
Pa3smMepsbl 9K0JIOrMYeCcKomn HULLW. MoTeHUManbHas n
peanM3oBaHHasA HULLN,

Buo kak cuctema nonynsaunni. Apeansl BUOOB. Bugbl n mnx
)KU3HEHHbIE CTpaTEerun. IKoa0rnyeckme 3KBUBaJIEHTHI.

3aKOHOMEPHOCTN TMOBEAEHMS W  MUrPaUUil  XKUBOTHbIX.
bruonormnyeckne NHBa3nMmM YyXepoaHblX BUOOB.

JleMOHCTpauum

MopTpeT: XK. . XaTYNHCOH.



Tabnnubl 1 CXeMbl:  «3IKOJIOrNYECKNE XapaKTepUCTUKMK
nonynauumn», «lMpoCTpaHCTBEHHAA CTPYKTypa Monynsaumum»,
«Bo3pacTHble nupamuabl nonynaummn», «CKOPOCTb 3acesieHus
MOBEPXHOCTN 3eMn  pPasIMyHbIMKM OpraHusmMamm», «Mogaenb
3Koorn4yeckom Huwm Ix. . XatT4nHcoHa».

ObopynoBaHue: repbapmn pacTeHUN, KOIIEKLMN XUBOTHBIX.

JlabopaTtopHaa pabora «[lpucnocobneHns cemsH
PAaCTEHUN K paCCeneHuno».

Tema 9. dkonorusa coobwiecTB. DKoJsorn4yecKkue
CUCTEMbl.

CoobuwiecTBa opraHu3mMoB. buoueHO3 K ero CTPyKTypa.
CBsA31 MeXxay opraHusmMamu B buoueHose.

JKoCuMCTeMa Kak OTKpblTaa cuctema (A. Ox. TeHcan).
®OyHKUMOHaNIbHble  OJIOKM  OpPraHuM3MOB B 3KOCUCTEME:
NPOAYLIeHTbl, KOHCYMEHTbI, pefyueHTbl. Tpoguyeckme ypoBHU.
Tpodhuyeckne uenn n cetn. AbrnoTmyeckmne 6710KNU 3KOCUCTEM.
Mo4YBbl U Wbl B 3KOCUCTEMax. KpyroBopOT BewecTB U MOTOK
3HEepPrumn B aKoCUCTeMe.

OCHOBHble  MnokasaTenn  3KocucTembl. buomacca wm
NpoaykKumsa. IKoJornm4yeckne numpammgbl 4ducen, buomaccbl u
3Heprun.

LnHaMmunka 3KOCUCTEM. KaTtacTtpogpuydeckune
nepectpovikn. ®ayktyaunmn. HanpasneHHble 3aKOHOMEpPHbIe
CMEeHbl coobwecTB - cykueccun. [lepBUYHbIE KM BTOPUYHbIE
CYKLEeccunm n ux MpUYnHbl. AHTPOMOreHHble BO34ENCTBUS Ha
cykueccun. KnumakcHoe coobuwectBo. buopasHoobpasue u
MOJIHOTA KPYyroBopoTa BeweCcTB - OCHOBAa YCTOMYUBOCTWU
coobuwecTs.

MpupoaHble 3KOCUCTEMBbI. IKOCUCTEMbI 03EP U pPEK.
IKOCUCTEMbI MOPEN U OKEAHOB. SKOCUCTEMbI TYHAP,
J1eCcoB, cTerieui, nycTblHb.

AHTpOMOreHHbIe 3KoCUCTeMbI. ArposkocuctemMa. ArpoLeHos.
Pasnn4yns Mexny  aHTPOMnoreHHbIMu 7 NPUPOLHBLIMY
3KOCUCTEMaMM.

Ypboskocmctembl. OCHOBHbIE KOMMOHEHTLI Ypbo3KoCUCTeM.
fopoackaa nopa wu dayHa. CuHaHTponu3auus ropoackom



hayHbl. buonormnyeckoe N XO3A9NCTBEHHOE  3HA4YeHue
arpo3sKkocucTeM n ypboakocncTem.

3aKOHOMEpPHOCTH hopmMumpoBaHua OCHOBHbIX
B3aMMOOENCTBUM  OpPraHM3MoOB B 3KocucTemax.  Posib
KackagHoro agpeKkTa v BnaoB-34npnKaTopoB (KJ1H0YeBbIX
B1AOB) B (hYHKLIMOHUPOBAHUN 3KOCUCTEM. [epeHoC 3Heprum
N BELLeCTB MexOy CMeXHbIMW 3KOCMCTeMaMWu. YCTOMYMBOCTb
OpraHu3MoB, MONyJAUMA W SKOCUCTEM B YCJIOBUAX
€CTECTBEHHbIX N aHTPOMNOreHHbIX BO3AENCTBUN.

MexaHun3mbl  BO34EUCTBUA  3arpPs3HEeHUW  pPasHbIX

TUroB Ha CyéOpI'aHl/BMeHHOM, OpraHN3MeHHOM,
rmonyiadaunoHHoOM N 3SKOCUCTEMHOM YPOBHAX, OCHOBBbI
3KOJIOrn4eckKoro HOpMUpoBaHWA aHTPOroreHHoro

BO3AencTBMA. MeTomonorns MOHUTOPUHIa eCTEeCTBEHHbIX W
aHTPOMNOreHHbIX SKOCUCTEM.

JleMOHCTpauum

MopTpeT: A. ). TeHCan.

Tabnnubl n cxembl: «CTpykTypa buoueHo3a», «IKoCUcTeMa
LUMPOKOJIMCTBEHHOIO Nleca», «IKOCUCTEMa XBOWHOro Jeca»,
«DYHKLUMOHaNbHbIE TPynnbl OPraHM3MOB B  JKOCUCTEMEY,
«KpyroBopoT BewecTB B 3Kocucteme», «Uenn nuTaHusd
(macTbuwiHasg, OeTpuTHaN)», «IKoJornieckas nupaMmmaa Yyncen»,
«JKoNornyeckasa nupammpa Ouomaccbl»,  «IKONOrmyeckas
nMpamuga 3Heprumn», «Obpa3oBaHne 6Oonota», «lepBnyHas
cykueccusi»,  «BoccTaHoBneHue fleca  nocjle  noxXkapar,
«JKoCncTeMa o03epa», «ArpoueHo3», «KpyroBopoT BeLLeCTB U
MOTOK SHEPrumn B arpoLeHo3e», «Mpumepbl YpO03IKOCUCTEM.

ObopyaoBaHue: repbapun pacTeHun, KONEKL NN
HaCeKOMbIX, YyyYena NTuu n 3Bepen, repbapumn KynbTYpPHbIX K
OVKOPACTYLLUNX PAacTEHUI, aKBapUyM Kak MOAESIb SIKOCUCTEMBI.

MpakTuyeckaa pabora «/3yyeHne un onucaHue
ypb0o3KoCUCTEMBI»,

JlabopaTtopHasa pabora «M3yyeHne pa3Hoobpasus
MEJIKUX MOYBEHHbIX YJIEHUCTOHOMMX B Pa3HbIX 3KOCMCTEMAX>».

IKCKYPCUA «IKCKYpCMS B TUMUYHbIA BroreoueHos (B
nybpaBy, 6epesHsK, elbHUK, Ha CyXOAO0JIbHbI NN NOWMEHHbIN
nyr, o3epo, 60510T0)».



IKCKYPCUA «IKCKYpPCUA B arposkocuctemy (Ha nosae mam
B TEMNJINYHOE XO3SMCTBO)».

Tema 10. buocdepa - rnobanbHan skocucrema

buocthepa - obuwiennaHeTtapHas o6osiodka 3emnu, rpae
cyuiecTeyeTr nnn cylLiecTBoBasia XKN3Hb. Pa3sutue
npeacTtaBneHnn o buoctepe B Tpyaax 3. 3t0cca. YyeHue B. WU.
BepHagckoro o buochepe. Obnactn buocdepbl n eé cocTas.
XunBoe BeLLecTBO bruocdepsbl 1 ero PyHKLUN,

3aKOHOMEpPHOCTY cylecTBoBaHua bruoctepsl. OcobeHHOCTH
buocepbl Kak rnobanbHOM 3KOCUCTEMBI. [JMHaMu4Yeckoe
paBHOBecme B  Ouocepe. KpyroBopoTbl  Bewects MU
bnoreoxnmmnyeckme uumknbl (yrnepofa, asoTta). PUTMUYHOCTb
sBNIeHnn B bruocepe.

30HaNbHOCTL 6uocdepbl. MoHATME O 6nome. OCHOBHbIE
bvomMbl  Cywun: TyHApPa, XBOWMHbIE feca, CMeLllaHHble W
LUMPOKOJIMCTBEHHbIE  Nleca,  CTenu,  CaBaHHbl,  MNYCTbIHMK,
Tponuyeckne neca, BbICOKOropbs. KnumaT, pacTUTEsNbHbIA U
XXVBOTHbLI MUP BMOMOB CYLLIN.

CTpyKTypa M (QYHKUMA IKMBBIX CUCTEM, OLEHKA WX
PECYpPCHOro noTeHumana n buochepHbiX PYHKLINA.

JeMOoHCTpauum

MopTpeTsbl: B. . BepHaackui, 3. 3t0CC.

Tabnanubl 1 cxemsbl: «eocthepbl 3eman», «KpyroBopoT a3oTa
B npupoge», «KpyrosopoT yrnepoga B npupoge», «Kpyrosopot
Kucnopoga B npupope», «KpyroBopoT BOAbl B MNpUpoLe»,
«OCHOBHblE OMOMBI CyLWN», «KnMmaTuyeckune nosica 3emaus,
«TyHgpa», «Tanra», «CmewaHHbIn nec», «LLnpoKOINCTBEHHLIN
nec», «Ctenb», «CaBaHHa», «[yCTbIHA», «TPOMUYECKNI 1ec».

ObopynoBaHue: repbapum pacTeHUn pasHbIX OUOMOB,
KOJINEKLIUN XKNBOTHBbIX.

Tema 11. HenoBek M oKpyXxatouiaa cpepa

JKOJIOrNYeCKNe KpuUsncbl U UX MNPUYUHLI. Bo3pgencTteume
yenoBeka Ha Owuocohepy. 3arpsisHeHMe BO3AYLUHOW cpefbl.
OxpaHa BO34yxa. 3arpsa3HeHue BoaHon cpenbl. OXpaHa BOAHbLIX
pecypcoB. Pa3pyuweHune no4sbl. OxpaHa MOYBEHHbLIX PEeCcypCos.
N3meHeHMe KnnmaTa.



AHTpOMNOreHHoe BO34ENCTBME Ha  PACTUTENIbHLIA U
XWMBOTHbIN MUP. OXpaHa PaCTUTESIbBHOrO W XXWBOTHOIMO MUpa.
OCHOBHbIE NPUHLMMLI 0OXPaHbl Npupodbl. KpacHble KHMrn. 0cobo
oxpaHsieMmble npupoaHble Tepputopun (OOMT). boTaHu4eckue
caflbl U 300/10rNYecKmne napku.

OCHOBHbIe MPUHLMMNbI YCTONYNBOro pa3BuUTUA YenoBevyecTBa
N Npupoabl. PaLunoHanbHoOe NpMpPoaonoab30BaHME N COXPAHEHME
buonornyeckoro pasHoobpasma 3eman. Obuime 3aKOHOMEPHOCTY
rnobanbHbIX 3KONOrN4eCKnxX KPW3MCOB. OcobeHHOCTK
COBPEMEHHOr0 KpM3nca n ero BeposiTHble NoCNeaCcTBUS.

Pa3zBuTe MeTOAOB MOHUTOPWHIA pPa3BUTUA  OMACHbIX
TEeXHOreHHbIX  npoueccoB. CUCTEMHbIE  nCC/Ie40BaHUA

nepexonaa K pecypcocbeperaroLien i
KOHKYPEHTOCNOoCcobHoWi  3HepreTuke.  buonornyeckoe
pa3Hoobpa3sue i buopecypchbil. HauvoHasibHbIE

MHOPMaLIMOHHbIE CUCTEMbI, obecrneynBaroLume AOCTYN K
MHpopMaunn o COCTOSSHUIO OTAEJIbHbIX BWUAOB U
sKkocnucteM. OCHOBbI 3Kopeabuantaumm 3KOCUCTEM U
criocoboB bopbbbl ¢ BonoBpeXXxAEHUAMUN. PEKOHCTPYKLUMNSA
MOPCKUX N HA3€MHbIX 3KOCUCTEM.

JeMOoHCTpauum
Tabnanubl 1 CcxeMmbl:  «3arpsizHeHMe  aTtMmocdepsbl»,
«3arpsa3HeHune rmapocdepsbl», «3arpsa3HeHune NOYBbI»,

«MapHuKoBbIn 3hdekT», «0cobo oxpaHseMble NPUPOOHbIE
Tepputopumn», «Mogenn ynpasnaeMmoro Mmpa».

ObopypoBaHue: oTorpamm OXpaHAEMbIX pacTeHUn W
XXWNBOTHbIX KpacHom KHurm Poccumnckon depepaunm, KpacHom
KHUTW pernoHa.



NNAAHWUPYEMBIE PE3YJIbTATbl OCBOEHUA
NMPOrPAMMBLI NO BUOJIOTNN HA YPOBHE
CPEAHEIO OBLUEIO ObPA3OBAHUA

JINHHOCTHBLIE PE3VYJIbTATbDI

®roC COO yctaHaBnmBaeT TpeboBaHWS K pe3ynbTaTaM
ocBoeHns  obyyvawolmMmMnucs  nporpamm  cpegHero  obuuero
o0bpa3oBaHMA: IMYHOCTHbIE, MEeTaNPeAMETHbIE U NMPeAMETHbIE.

B CTpyKType JIMHHOCTHbIX  pPe3y/sbTaTOB  OCBOEHMSA
NporpaMmbl no bronorum BblAe/1eHbI cnegyiouine
cocTaBnsoWme:  0Co3HaHMe  oby4YalwmMMmnca  POCCUIACKON
rPa)KOaHCKOW MAOEHTUYHOCTM - FOTOBHOCTU K CaMOpa3BUTMIO,
CaMOCTOATENbHOCTU 7 camoonpeneneHuto, Hasim4me
MmoTuBaunm K obydeHuto 6uonorun, uesieHaripaBIeHHOE
Pa3BUTNE BHYTPEHHUX YOEXOAEHWA JIMYHOCTM Ha OCHOBE
KJIOYEBbIX LEHHOCTEN W WUCTOPUYECKUX TPaguunin pa3BUTUS
bnonormyeckoro 3HaHwsl, rOTOBHOCTb W  CrOCOBHOCTb
obyyalomnxcs pPyKoOBOACTBOBATLCS B CBOEN [OeATENbHOCTU
LLleHHOCTHO-CMbIC/IOBbIMM  YCT@HOBKaMM, MPUCYLLUMU CUCTEME
buonormyeckoro obpasoBaHudA, HaJMyYne pPaBoOCO3HAHUSA
3KO0JIOrMYECKON KyNbTYypbl, CrIOCOBHOCTM CTaBUTb UENN W
CTPOUTb XXU3HEHHbIE NAaHbI.

JINYHOCTHbIE  pe3yfbTaTbl OCBOEHMA  MPOrpaMmbl MO
brvonormm gocTuralTCca B egnHCTBE y4ebHOM 1 BOCMUTATEIbHOW
0eATEeNbHOCTN B COOTBETCTBUN C TPAANLMOHHBIMA POCCUNCKNMUA
COLMOKYJIbTYPHbLIMMU, NCTOPUYECKMUMU 7 LYXOBHO-
HPaBCTBEHHbIMW  LIEHHOCTAMM, MNPUHATBIMKM B obuiecTBe
NpaBuAaMn N HOpMaMn NOBEAEHNS U CMOCODCTBYIOT npoueccam
CaMOMoO3HaHNS, CaMOBOCMMUTAHUA WM CaMOPa3BUTUSA, Pa3BUTUSA
BHYTPEHHEN MNO3ULMWA JINYHOCTW, MNAaTPUOTM3MA U YBaKEHMUSA K
3aKOHY W NPaBONOPSOKY, YeNnoBeky Tpyda W CTapliemy
MOKOJIEHWNIO, B3aWMHOI0 YyBa)KeHUs, Bepe)xHOro OTHOWEHUS K
KYJbTYPHOMY Hacneguto n TpaguumsMm MHOrMOHaLMOHAJIbHOMO
Hapoga Poccunckon Penepaunn, MNpuUpoLe W OKPYKakLLen
cpege.

JINYHOCTHbIE pe3ynbTaTbl OCBOEHMA Yy4ebHOro npegmeTa
«bnonorns» [QOMKHbI OTpaXkaTb TFOTOBHOCTb W CNOCOBHOCTb



obyyatoLmxcs PYKOBOACTBOBATbLCS ChopMMpPOBaAHHOM
BHYTPEHHEN NO3UUMEN JINYHOCTK, CUCTEMOM  LIEHHOCTHbIX
opuveHTaLunn, NO3UTUBHbIX BHYTPEHHUX ybexxgeHun,
COOTBETCTBYKOLWMX TPAAULMOHHBLIM LIEHHOCTSIM  POCCUNCKOrO
obwecTBa, pacClWMPEHNE HKU3HEHHOrO OMblITa W OMbiTa
LeATeNIbHOCTK B NpoLuecce peannsaunm 0CHOBHbIX HarMpaBaeHWN
BOCMUTATENIbHON OEATENIbHOCTU, B TOM YUCSIE B YaCTMW:

1) rpa>kaaHCKOro BOCNUTaHUA:

CChOPMUPOBAHHOCTb FpaxxAaHCKOM no3munmn oby4yatoerocs
KaK aKTUBHOIO U OTBETCTBEHHOI0 YJIeHa POCCMICKOro obLlecTBa;

OCO3HAHMEe CBOUX KOHCTUTYLMOHHbLIX NpaB 1 06s3aHHOCTEN,
yBa)KeHne 3aK0Ha 1 NPaBonopsaaka;

FOTOBHOCTb K COBMECTHOW TBOPYECKOW LeATEeNbHOCTU Mpwu
co3gaHunm  y4yebHbIX  MPOEKTOB, peweHun  y4ebHbIx U
NO3HaBaTesIbHbIX 3ajau, BbIMOJIHEHUY bronormnyeckmnx
9KCMEPMMEHTOB;

CcrnocobHOCTb onpenendaTb COBCTBEHHYID MO3ULUUIO MO
OTHOLLEHUIO K SABJIEHNAM COBPEMEHHOMN XXN3HU N 06BACHATL €€;

YMEHMEe Y4YUTbiBaTb B CBOUX AENCTBUSAX HEobXoaMMOCTb
KOHCTPYKTUBHOrO  B3auMMOOenCTBMS  Ntoge C  pa3HbiMU
ybexxaeHuammn, KyabTYPHbIMA LEHHOCTAMM U COUMANbHbIM
NOJIOXKEHMNEM;

FOTOBHOCTb K COTPYAHWYECTBY B MpoLEecce COBMECTHOro
BbIMOJIHEHMA YY4€DOHbIX, MO3HaBaTENbHbLIX U UCCNEeA0BaTENbCKMX
3a,@4, YBaXKNTEJIbHOr0 OTHOLIEHNS K MHEHUIO OMMOHEHTOB MpW
0bCy>XAE€HUN CMOPHbIX BOMNPOCOB BMOSIOrMYeCcKoro cogepxaHus;

FOTOBHOCTb K FYMaHUTapHOM 7 BOJIOHTEPCKOW
LeATeNIbHOCTY;

2) NaTPUOTUYECKOro BOCNUTAHUA:

ChOPMUPOBAHHOCTb POCCUNCKON rpPaXkaAaHCKOW
NOEHTUYHOCTWN, MaTPUOTMU3MA, YBAXKEHUA K CBOEMY Hapoay,
4YyBCTBa OTBETCTBEHHOCTM nepepn PoguHon, ropaoCTy 3a CBOW
Kpan, CBOW PoguHy, CBOM $£A3bIK W KyJabTypy, MpoLwioe wu
HacTosLlee MHOroOHaLMOHaIbHOro Hapoaa Poccuu;

LLeHHOCTHOE OTHOLIEeHNe K TMPUPOLHOMY Hacneguto wu
NaMATHUKaAM MpuUpoabl, OOCTMXEHUsSM Poccunm B Hayke,
NCKYCCTBE, CMopTe, TEXHONOMNAX, TPYLE;



CNOCOBHOCTb OUEHMBATbL BKJAd POCCUNCKUX Y4YEHBbIX B
CTaHOB/IEHNE W pa3BuTUE OKO0A0rUK, MNOHUMAHUSA 3HAYEHUS
bronormm B NO3HaHWN 3aKOHOB MPUPOAbI, B XXU3HU YenoBeKa U
CoBpeMeHHOro obLecTBa;

noenHas yb6eXOEHHOCTb, FOTOBHOCTb K CJYXEHUIO W
3awmTe OTevyecTBa, OTBETCTBEHHOCTb 3a ero cyabby;

3) AYXOBHO-HPABCTBEHHOIro BOCNMUTAHMUA:

OCO3HAHMe OYXOBHbIX LLEHHOCTEN POCCUMNCKOro HapoLaa;

CPOPMMPOBAHHOCTb HPABCTBEHHOIrO0 CO3HAHWUA, 3TUYECKOro
noBefeHuns;

CNoCOBbHOCTbL  OUEHMBATb  CUTyauumw 1M NPUHMMATb
OCO3HAHHble  pelleHUs,  OPUEHTUPYACb  Ha  MOpaJibHO-
HPaBCTBEHHbIE HOPMbI U LLEHHOCTH;

OCO3HAHMEe JNINYHOro BKJlaga B MOCTPOEHME YCTOMYUBOIO
byaywero;

OTBETCTBEHHOE OTHOLLUEHNE K CBOMM POAUTENAM, CO3A4aHNI0
CeMbW Ha OCHOBE OCO3HAHHOrO MPUHATUSA LLEHHOCTEN CEMENHON
XKW3HW B COOTBETCTBUM C TpaANLMSAMN Hapogos Poccuu;

4) 3CTEeTU4eCKOoro BOCNUTaHuNA:

3CTETUYECKOE OTHOLWIEHME K MUPY, BKJOYaa 3CTETUKY bbiTa,
Hay4YHOro ” TexHWYeCKoro TBOpYeCTBa, CMopTa, Tpyaa,
0bLWEeCTBEHHbIX OTHOLLEHUN;

MOHMMaHMe  3MOLMOHANbLHOr0  BO3LEUCTBUA  XKUBOW
npupoabl N €€ LLeHHOCTH;

FOTOBHOCTb K CaMOBbIPaXXeHUIO B Pa3HbIX BMOAX UCKYCCTBA,
CTPEMIEHUNE NPOABAATL Ka4yeCTBa TBOPYECKOW JIMYHOCTU;

5) d¢u3mndeckoro BocnuTaHua, ¢GopMUpoBaHUA

KYNbTYpbl 340pPOBbA n 3SMOLMOHAJIBHOIO
Oonarononyuwms:

NOHMMaHWEe W peanu3auus 340poBoro K 6e3onacHoro
obpa3za XKN3HU (3mopoBoe nnTaHwue, cobnopgeHne

FMrMEeHNYeCcKUX MNpaBuil U HOpM, cOanaHCMpPOBaAHHBIA PEXUM
3aHATUN N OTAbIXa, PerynspHas ¢u3nyeckas akKTUBHOCTb),
bepe)xHOro, OTBETCTBEHHOr0 U KOMMETEHTHOIr0 OTHOLUEHUS K
Cco6CTBEHHOMY (PU3NYECKOMY U NMCUXNYECKOMY 3[0POBbIO;



NOHUMAHME  LEHHOCTWU nMpaBun  MHOMBUAOYAJIbBHOrO U
KONNeKTuBHoro 6esonacHoro noBegeHWss B CUTyauusXx,
YrPOXXaloLWKNX 340P0BbI0 N XXU3HU Nl04en;

OCO3HaHMe NOoCNeACTBUN U HENPUATUS BPEOHbIX NPUBbIYEK
(ynoTpebneHns ankorons, HAPKOTUKOB, KYPEHUS);

6) TPyAOBOro BOCNUTAHMUA:

FOTOBHOCTb K Tpydy, OCO3HAHME LEHHOCTU MacCTepcTBa,
Tpynonobue;

FOTOBHOCTb K aKTMBHOMW OeATeNbHOCTU TEXHOJIOrNYECKON 1
couManbHOM HanpaB/IEHHOCTW, CMOCOBHOCTb WHULMNPOBATD,
MNJaHMPOBaTb W CAMOCTOSATENbHO  BbINOJHATL  TaKYHo
LeATeNIbHOCTb;

NHTepeC K pPas/inyHbIM  cdepam npodeccnoHas bHOWM
0EeATeNbHOCTW, YMEHMe CcoBepwaTb OCO3HaHHbIN  BbIGOP
byoywien npodeccum 1 peann3oBbiBaTb  CODCTBEHHbIE
XKN3HEHHbIE MNJaHbl;

FOTOBHOCTb W CrMocobHOCTb K  0Opa3oBaHuiO  W”
camoobpa30BaHMIO Ha NPOTAXKEHUN BCEN KU3HW;

7) 3KOoNOorn4yecKoro BoOCnMTaHuma:

9K0JI0rn4yeckun uenecoobpasHoe OTHOLWEHME K NPUpoae Kak
NCTOYHUKY XU3HN Ha 3eMJie, OCHOBE e€ CyLLLeCTBOBaHUS;

NOBbILLIEHNE YPOBHS 3KON0rN4eCKom KYNbTYpbl:
npunobpeTeHne onbiTa MNAAHUPOBAHUSA MOCTYMNKOB N OLLEHKU MKX
BO3MOXXHbIX MOCNeACTBMI A1 OKPY>XaloLen cpelbl;

OCO3HaHMe  rn0banbHOro  XapakTepa  3KOJIOrMYecKmx
npobsaem n nyTen Nx peLleHmns;

CMoCoBHOCTb MCMNOb30BaTb NpuobpeTaemMbie NP N3yHEeHUN
Bronormm 3HaHUA 1 yMeHUs npu peweHnn npobaem, CBA3aHHbIX
C paLUnoHanbHbLIM NPUPOAOMNOsb30BaHNEM (cobniogeHne npaBu
nosefeHnsa B MPUPOOE, HaAMpPaB/IEHHbIX Ha COXPaHEHue
pPaBHOBECMA B 3KOCUCTEMAX, OXpaHy BWUAOB, 3KOCUCTEM,
buocepsl);

aKTMBHOE HenpuatTne LOEeWCTBUA, NPUHOCAWMX Bpen
OKpyXatowen npupoaHon cpene, YMeHue nporHo3npoBaTh
HebnaronpuaTHble 3K0JI0rnyeckme nocnencTens
npeanpuHUMaeMblx OeNCTBUM 1 NpeaoTBpaLllaTh UX;



Han4yme Pa3BUTOro 3KO0JI0rN4eckKoro MbILLIIEHWUS,
3KOJI0MMYECKOM KYJIbTYpPbl, OMNbITa AEATENbHOCTU 3KOJI0MrNYECKON
HanpaBJIEHHOCTW, YMEHUA  PYKOBOACTBOBATbCA  MMW B
Nno3HaBaTeJIbHON, KOMMYHUKaTMBHOWN W COLMANIbHOW MpPakTUKe,
FOTOBHOCTM K Y4aCTUIO B TMPaKTUYeCKOM [OeATeNlbHOCTU
9KOJI0MM4ECKOM HaNpaB/IEHHOCTN;

8) LeHHOCTU Hay4YHOro No3HaHuA:

CopMMPOBAHHOCTL MUPOBO33PEHNSA, COOTBETCTBYHIOLLErO
COBPEMEHHOMY YPOBHIO pPasBUTUA Haykm U 0OLLECTBEHHON

MPaKTUKMK, OCHOBAHHOIO Ha ananore KYNbTYP,
CNOCOBCTBYIOLEr0 0CO3HAHMIO CBOEr0 MECTa B MOJNKYIbTYPHOM
MUpPE;

COBEPLUEHCTBOBAHME A3bIKOBOW W YMTATESIbCKON KYJIbTYpbI
KaK CcpeacTBa B3aMMOOENCTBUS MexAy JI0AbMU N MO3HAHMA
MUPa;

NOHUMaHMe cneundunkn Bonornm Kak Haykun, 0Co3HaHus eé
PO B (POPMMPOBAHUM PALMNOHANBHOMO HAy4YHOr0 MbIWAEHMS,
CO30aHMM LENoCTHOro npeacTtaBneHns 06 OKpyXXatwem mupe
KaK O eOWHCTBE NpUpOoAbl, YenoBeka u obuecTtsa, B MNO3HAHUK
NPUPOAHbLIX 3aKOHOMEPHOCTEN K peleHnn npobaem coxpaHeHus
NPUPOLHOr0 PaBHOBECUS;

ybe)4EHHOCTb B 3Ha4YMMoCTK bronormm onsa CoBpeMeHHOM
UMBUAM3aunK:  obecrneyeHMs  HOBOrO  YPOBHA  pa3BUTUA
MeOWUWHbI,  CO3daHMe  NepCneKTMBHbIX  BroTexHonorum,
CNocobHbIX  pewaTb  pecypcHble  npobnembl  pas3BUTUA
yenoBeyecTBa, MNOWCKa MNyTen BbIxoga W3  ryobanbHbIX
aKosorndyeckux npobnem un  obecnevyeHus nepexoga K
YCTOMYMBOMY  Pa3BUTWIO, pPaLNOHANIbLHOMY  MUCMOJIb30BAaHMIO
NPUPOAHbLIX PecypcoB U (OPMUPOBAHWUIO HOBbLIX CTaHOAPTOB
XKU3HWY;

3aMHTEPECOBAHHOCTb B MOJyYeHUM BMONOrNYECKMX 3HAHUI
B LUENAX MNOBbILLEHMA 00Wen KynbTypbl, eCTECTBEHHO-HAY4YHON
FPaMOTHOCTK, KaK  COCTABHOW  4acTW  (PyHKLWOHAJSIbHOW
FPAaMOTHOCTU 0ByYaloLlWmMxcs, ¢GHOPMUPYEMON MPU  U3YHEHUU
buonoruu;

NOHUMAHME CYLHOCTM METOA0B MNO3HAHUSA, NCMOJIb3YEMbIX B
€CTEeCTBEHHbIX HayKax, CNOCOBOHOCTM NUCMOJIb30BaTb NOJyYaeMble



3HaHMSA AN9 aHanm3a u 00bSCHEHUS SIBNIEHWMIA OKPYXXatoLLero
MUpPa W MPOUCXOAOSLMUX B HEM W3MEHEHWUWA, yMeHWe pnenaTb
000CHOBaHHbIE 3aKJ/Il04EHMS Ha OCHOBE Hay4HbIX (aKTOB WU
MMEIOLWMXCSA  OaHHbIX C  LEAbl MOJyYeHUst [10CTOBEPHbIX
BbIBO/10B;

CNocobHOCTb CaMOCTOSITENIbHO NCMob30BaTh
brvonormyeckne 3HaHuMA OAs peweHus npobnem B peasbHbIX
XUN3HEHHBIX CUTYaUNAX;

0CO3HaHWe LEHHOCTW Hay4YHOW AesiTeNbHOCTW, FOTOBHOCTb
OCYLLIECTBASATb NPOEKTHYIO " NcCnenoBaTeNbCKYIO
NesTeNbHOCTb MHAVBUAYANLHO U B rPynne;

FOTOBHOCTb M CNOCOBHOCTb K HEMPEPLIBHOMY 06pa30BaHUI0
N caMoobpa30BaHNIO, K AKTUBHOMY MOJIYYEHUIO HOBbIX 3HAHWIA
no 61oN0rMn B COOTBETCTBUN C XKU3HEHHBIMU NOTPEOHOCTAMMN.

METANPEOMETHBDBIE PE3VYJIbTATDI

MeTanpeaMeTHble  pe3ynbTaThl  OCBOEHUS  y4ebHoro
npegMeTa «Bbronorma» BKJIOYaIOT: 3Ha4YUMBbIE s
hopMMpoBaHMS MUPOBO33PEHUS obyyvatoLmxcs
MeXANCLMNNHAPHbIE (MexnpeaMeTHble) obLleHay4YHble
MOHATUSA, OTPaXKaloLLME LIeNOCTHOCTb Hay4YHON KapTWHbI MUpa U
cneunduky MeToaoB No3HaHWA, NCMOb3YEMbIX B €CTECTBEHHbIX
Haykax (BeLlecTBO, 3Heprus, sBJeHWe, MnpoLecc, CUCTeMa,
HaYYHbI haKT, NPUHLMM, TUNoTe3a, 3aKOHOMEPHOCTb, 3aKOH,
Teopus, uccaenoBaHue, HabntaeHne, N3MepeHne, 3KCNepUMeHT

7 npyrue); YHMBepcCasbHble y4yebHble LEeNCTBUS
(mo3HaBaTesbHbIE, KOMMYHWKaTUBHbIE, pPerynaTuBHbIE),
obecneymBatowme opmmpoBaHue (PYHKLMOHaNbHOWN

FPAMOTHOCTM U  COLUMANbHOW KOMMEeTeHuun obyyalolwmxcs;
cnocobHoCcTb  obyvaroLmxcs NCMNOJIb30BaTb  OCBOEHHblE
MeXOUCLUMMVHAPHbIE, MWPOBO33PEHYECKNE  3HAHUS "
YHUBEpCaJibHble Yy4yebHble OencTBus B MO3HABATENbHON 1
coumanbHOM NpakTuKe.

B pe3ynbTaTe u3y4yeHus O6UoNOrum Ha ypoBHE CPEaHEero
obwero obpasoBaHusa y obyvatowieroca byayt chopMmMpoBaHbI
NO3HaBaTe/NlbHble  YHMWBEpPCaJibHble  y4ebHble  OencTBuS,
KOMMYHMWKATUBHblE  YHMBEPCaJibHble  y4yebHble  OencTBuS,



PErynaTuBHbIE YHMBEPCAJIbHbIE Y4ebHble 1eNCTBMSA, COBMECTHas
0EeATEeNbHOCTb.

MeTanpeaMeTHble  pe3ysibTaTbl OCBOEHMS  MPOrpamMmbl
cpenHero obuiero obpa3oBaHNsA O0JKHbI OTPaXKaThb:

OBnapeHue YHUBEpCaJibHbIMMU y4eOHbIMM
no3HaBaTeJIbHbIMU OEeNCTBUAMMU:

1) 6a30Bble nornyeckme OencTBUA:

CaMOCTOATENIbHO () OPMYNMPOBATb W aKTya/IM3MPOBaTh
npobnemy, paccMaTpuBaTb €€ BCECTOPOHHE;

NCMOSb30BaTb MNPU OCBOEHUWN 3HAHWUI NPUEMBbI JIOrNYECKOro
MbIlUNEHNA (aHanu3a, CUHTEe3a, CPaBHEHUs, Kriaccudukauumu,
060bueHns), packpbiBaTb CMbIC OMONOrMYECKUX MOHATUN
(BbIAENSATb UX XapakKTepHble NPU3HaKK, YCTaHABANBATb CBA3N C
APYr MU NOHATUSAMN);

onpenenaTb Uenn AeATesIbHOCTM, 3aJaBas MNapameTpbl U
KPUTEPUM  UX  JOCTMXKEHMWS,,  COOTHOCUTb  pe3ynbTaThl
NeATeNbHOCTU C MOCTABAEHHbIMWN LIENSMU;

MCNONb30BaTb OMoONOrmyeckne MNOHATMA ON8 00BbACHEHMS
(PaKTOB W ABJIEHUI XMNBOW NPUPOLbI;

CTPOUTb  JIOTMYECKMEe  paccyxaeHus  (MHOYKTUBHbIE,
0EeOYKTUBHbIE, MO aHaNOrnun), BbISBAATb 3aKOHOMEPHOCTU U
NPOTMBOPEYNS B pacCMATPUBAEMBIX ABJIEHUSAX, (HOPMYSINPOBATH
BbIBO/Ibl 1 3aKJIOYEHMS;

NPUMEHATb CXEMHO-MO e bHble CcpencTBa ons
npeacTaBfieHNs CYLECTBEHHbIX CBS3e W OTHOLWIEHUA B
n3y4yaembix buonornyecknx obbekTax, a TakXe MNPOTUBOPEYUi
PA3HOro poja, BbIABMEHHbIX B Pa3/IMYHbIX MHHOPMALMOHHbIX
NCTOYHMKAX;

paspabaTbiBaTb MAaH peweHns npobnembl C  Y4ETOM
aHaM3a MMEWLWMXCS MaTepuanbHbiX W HeMaTepuasibHbIX
pecypcos;

BHOCUTb  KOPPEKTMBbI B  OEeATENbHOCTb, OLEHMBATb
COOTBETCTBME  pPe3ynbTaToOB  LENAsAM, OLEeHMBaTb  PUCKMK
nocneacTBUN OedaTeNbHOCTH;

KOOPAMHNPOBATb W BbIMNOAHATL paboTy B  yCNOBUAX
peasibHoro, BUPTYasIbHOIO 7 KOMOWHMPOBAHHOIO
B3aMMOOENCTBUS;



Pa3BMBaTb KPEaTUBHOE  MbIlLJIEHNE MNPU  peLleHun
XKN3HEHHbIX npobnem.

2) 6asoBble uccnepoBaTesibCKue nencTBma:

BNafleTb  HaBblkaMW  y4ebHO-nccnenoBaTeNbCKON U
NPOEKTHON [OeATeNbHOCTWN, HaBblkaMW pa3pelueHus npobnem,
CMOCOBOHOCTBIDO M TOTOBHOCTbID K CaMOCTOATE/IbHOMY MOUCKY
METOLNOB  pPEeleHns NpPakTU4YeCcKnx 3adayd, MPUMEHEHUIO
Pa3/INYHbIX METOA0B MO3HAHUS;

MCNONb30BaTb  pPa3/iMyHble  BUAbl  AEATENbHOCTU MO
NOJIyYEHUNIO HOBOIO 3HaHMA, ero NHTepnpeTaumu,
npeobpa3oBaHNIO N NPUMEHEHNIO B Y4eOHbIX CUTYaLMAX, B TOM
4ynucae Npu co3aaHnm y4ebHbix U CoOUnanbHbIX MPOEKTOB;

POPMMPOBATb HAYYHbI TUM MbILLJIEHNS, BNAaAETb HAaY4YHON
TEPMUHONOTNEN, KITHOYEBLIMU MOHATUAMN N METOAAMU;

CTaBUTb U opMyanpoBaTb COBCTBEHHbIE 3ajayn B
obpa3oBaTeIbHON AEATENBHOCTU N XN3HEHHbIX CUTYaLNSX;

BbISIBASATb NPUYNHHO-CNEeACTBEHHbIE CBS3M "
aKTyanm3upoBaTb 3afady, BblABWraTb FUMOTE3y €€ pelleHus,
HaXO0AUTb apryMeHThbl ONa A0Ka3aTeNbCTBa CBOUX YTBEPXKAEHUN,
3a[aBaTb NapPaMEeTPbl N KPUTEPUN PELLEHMS;

aHaM3MpoBaTb MOJYYEHHbIE B XOOe pPeELIeHUS 3adayu
pe3ynbTaTbl, KPUTUYECKN OLEHUBATb WX [AOCTOBEPHOCTb,
NPOrHO3MPOBaTh N3MEHEHMNE B HOBbIX YC/IOBUSAX;

0aBaTb  OLEHKY  HOBbIM  CUTyauusMm,  OLEHWBaTb
NpnobpeTEHHLIN OMbIT;

OCYLLEeCTBAATb  LiefieHanpaBfieHHbI  MOUCK  MepeHoca
cpencTB 1 cnocoboB AencTema B NPoeccMoHalbHY0 Cpeay;

yMeTb MEepPeHOCUTb 3HaHUA B  MO3HaBaTeslbHYID W
NPaKTUYeCKY 061acTN XN3HEOEeATENbHOCTY;

yMeTb WHTErpupoBaTb 3HAHMA W3 pPasHbIX MPEeAMETHbIX
obnacrten;

BblABUraTb HOBble WAen, npeanaraTb OPUrMHaNbHbIE
nogxogbl W  peweHus, CTaBUTb npobnembl K  3agauw,
00MyCKaloLWmne anbTEPHATUBHbBIE PELLEHMS.

3) paboTta c mHpopmaumnen:

OPUEHTNPOBATLCS B PA3/INYHbIX UCTOYHMKAX MHGMOPMaL MK
(TekcTe y4yebHoro nocobus, Hay4HoO-MOMNYyASAPHOM nUTepaType,



Bnonornyecknx CnoBapsax W CNpaBOYHUKAX, KOMMbIOTEPHbIX
6asax QOaHHbIX, B VIHTepHeTe), aHanu3npoBaTb WHGOPMaLMIO
Pas/IMyHbIX BMOOB W (HOPM MpencTaBieHNs, KPUTUYECKN
OLleHNBAaTb €€ N0CTOBEPHOCTb N HEMPOTUBOPEYNBOCTb;

hopMyINPOBaTb 3aMpPOChl U NPUMEHSATb Pa3/InyYHblie METOAbI
npy noucke wn otbope OBuonornmyeckon  UHDopMaLuu,
HeobxoanMMon Ans BbiNOSHEHMS y4ebHbIX 3aaay;

npunobpeTaTb OMbIT  WCMOAb30BaHNUA  MHAOPMALMOHHO-
KOMMYHUKATUBHbIX TEXHOMOrMMM, COBEPLLUEHCTBOBATb KYNbTypy
aKTMBHOIO NUCMOJIb30BaHNS Pa3INYHbIX MOUCKOBbIX CUCTEM;

CaMOCTOATENbHO BbIbUpaTh ONTUMaNbHYIO dopmy
npeacTaBaeHnsa buonornyeckonm nHpopMaunm (Cxemsl, rpadunku,
anarpammbl, Tabnuubl, PUCYHKN 1N Opyroe);

NCMONb30BaTbh HayYHbIN §A3bIK B KayecTBe CpeacTBa Npwu
pabote Cc 6uonormyeckom  MHopMauMen:  NPUMEHATb
XUMMYeckmne, pusnyeckme n MaTeMaTuyeckme 3Haku n CUMBOJIbI,
copmynbl, abbpeBnaTypy, HOMEHKNATYpy, WCMOJb30BaTb W
npeobpa3oBbiBaTb 3HaKOBO-CUMBOJIMYECKME cpencTsa
HarNAgHOCTW;

BlafEeTb HaBblKaMU pacno3HaBaHus 7 3alUUTHI
NH(OPMaLnn, NHopMaLMOHHON Be30MaCHOCTM JIMYHOCTMN.

OBnapeHue YHUBEepcCaJibHbIMU
KOMMYHUKATUBHbIMU 0EeACTBUAMM:

1) oOweHue:

OCYLLECTBNATb KOMMYHWKaUMW BO BCEX Cepax »XU3HW,
aKTMBHO Yy4YacCTBOBaTb B AManore wUam AUCKYCCMM MO CYLLECTBY
obcyxgaemonm Tembl (YMeHMe 3aaBaTb BOMPOCHI, BbICKa3blBaTb
CYXXOEHNA OTHOCUTESIbHO BbIMOJSIHEHUS MpenJsiaraeMon 3agaudu,
YYUTbIBaTb WHTEPECbl W COrNacoBaHHOCTb MNO3MUMA  APYrux
YYaCTHUKOB Ananora uam gucKyccumn);

pacrno3HaBaTb  HeBepbanbHble  cpeacTBa  0bweHuns,
MNOHMMaTb 3HA4YeHMEe CouManbHbIX 3HAKOB, NPEANOCHIIOK
BO3HUKHOBEHUA KOHMAUKTHbLIX CUTYaUWUn, YMETb CMAr4yaTb
KOH(MKTbI 1 BECTU NEPEr0BOPSI;

BlafeTb Pa3INYHbIMM crnocobamm obuieHns 7
B3aMMOOENCTBUSA, TMOHUMAaTb HaMepeHusa Apyrux nwgeun,



NPOSIBNAATbL YBaMTeJibHOE OTHOLWEHWe K cobecefHUKY U B
KOPPEKTHOM hopMe hopMyIMPOBaTL CBOM BO3PaXKEHUS;

Pa3BEPHYTO W JIOTMYHO U3s1AraTb CBOK TOYKY 3peHus C
NCNONb30BaHMEM S3bIKOBbIX CPEOCTB.

2) COBMeCTHas O eATesibHOCTb:

NOHUMATb W WCMOJIb30BaTb MpPenMyLLecTBa KOMaHO4HOW W
nHamemuayansHon paboTbl npu  peweHun  bronorn4yeckon
npobnembl, 060CHOBbIBaTb  HEOOXOAMMOCTb  MPUMEHEHUS
rpynnoBbIX (OpPM B3aMMOLENCTBUA NPU  pelleHnn y4ebHon
3a4a4u;

BblOMpaTb TeMaTMKy M MeTOoObl COBMECTHbIX AENCTBUI C
YY4ETOM 0OWMX MHTEPECOB WM BO3MOXHOCTEN Ka)Aoro 4jeHa
KONNIEKTUBA;

NPUHMMATb Lenu COBMECTHOW 0EeATeNbHOCTH,
OpraHn3oBbIBaTb WM  KOOPAWHMPOBATb  OENCTBUA MO  eé
OOCTUXXEHWUIO: COCTaBNATb MJaH AENCTBUN, pacnpenenaTb Posu
C YYETOM MHEHUM YYaCTHUKOB, 0OCYy)XAaTb pe3ysibTaTbl
COBMECTHOWM paboThl;

OUEHMBaTb Ka4yeCTBO CBOEro BKJlada M Ka)KAoro y4acTHUKa
KOMaHbl B 06NN pe3ynbTaT No pa3paboTaHHbIM KPUTEPUSM;

npegsiaraTb HOBble MPOEKTbl, OLEHUBATb UAEN C MO3MLUN
HOBMW3Hbl, OPUIrMHANIbHOCTM, NPAaKTUYECKON 3HAYUMOCTN;

OCYLLEeCTBAATb MO3UTUBHOE CTpaTermyeckoe rnosefeHne B
Pa3INYHbIX CUTYaUUSAX, NPOSABAATL TBOPYECTBO U BOOOparkeHue,
ObITb MHMLNATUBHLIM.

OBnapeHue YyHuUBepCaJSibHbIMU pPeryasiTUBHbIMMU
DEeUCTBUAMM:

1) camoopraHM3sauua:

MCNONb30BaTb OWoNormyeckne 3HaHUA 018  BbISBIEHUS
npobseM N Ux pelleHns B XXNU3HEHHbIX U Y4eOHbIX CUTYyaUNSX;

BblIOMpaTb Ha OCHOBE OMONOrMYEeCKMX 3HAHWW LeNeBble U
CMbICNIOBbIE YCTAHOBKW B CBOUX [HOENCTBUSAX M MOCTYNKax Mo
OTHOLUEHMIO K XXMBOW Npupoae, CBOEMY 3[0POBbI0 U 340POBbLIO
OKPY>KatoLLnX;

CaMOCTOSATENIbHO OCYLLEeCTBNATb NO3HaBaTeJIbHYIO
0EeATeNbHOCTb, BbISIBNATb npobnemsl, CTaBUTb "



opMynmpoBaTb COOCTBEHHbIE 3aja4yn B 00pa30oBaTeNbHON
0EeATENbHOCTU N XU3HEHHbIX CUTYaLUAX;

CaMOCTOATENbHO COCTaBAATb MJaH peleHns npobnemsl C
YY4ETOM UMEILLNXCA PecypcoB, COOCTBEHHbIX BO3MOXHOCTEN U
npeanovYTeHNn;

NaBaTb OLEHKY HOBbIM CUTYaUNSAM;

PacWMpATb pamMkKn y4ebHOro npegmeTa Ha OCHOBE JINYHbIX
npeanovYTeHNN;

0enaTb OCO3HaHHbLIA BbIOOP, aprymMeHTMpoBaTb ero, bpaTb
OTBETCTBEHHOCTb 3@ peLleHue;

OUEHMBATb MPUOOPETEHHbLIN ONbIT;

cnocobcTBoBaTb (POPMMPOBAHUIO M MPOSBAEHMNIO LUMPOKON
3PYANLMKN B pa3HbiXx 061acTAX 3HAHWMW, NOCTOSAHHO MOBLILWATH
cBOV 0bpa3oBaTesibHbIN U KYJbTYPHbIA YPOBEHD.

2) CAMOKOHTPO/J1b:

NaBaTb OLUEHKY HOBbIM CUTYyaLMUsM, BHOCUTb KOPPEKTUBLI B
0EeATeNbHOCTb, OLEHMBATbL COOTBETCTBME PE3YyNbTaTOB LENAM;

BllafleTb HaBblkaMW MO3HaBaTeNIbHOM pediekcum Kak
OCO3HaHUA  COBEpPLIAEMbIX  OENCTBUM W MbICJINTENbHbIX
NpoueccoB, WX pPe3yabTaTOB W OCHOBAHWW, WCNOAb30BaATb
Npuémbl pednekcun Anasa OUeHKM cuTyauuun, Bbibopa BeEpHOro
peLleHmns;

YMETb OLEHWBATb PUCKM W CBOEBPEMEHHO MPUHUMATb
PELLUEHNS MO UX CHUXXEHMWIO;

NPUHMMATb MOTMBbI W APrymMeHTbl APYrux Mpu aHaause
pe3ynbTaToB OeATENbHOCTH;

3) npuHaTHe cedsa n apyrux:

npuHMMaTb  cebs, noHMMas  CBOM  HeOoCTaTKM U
0OCTOUHCTBA;

NPUHMMATb MOTMBbLI WU APrymMeHTbl APYrux Mpu aHanuse
pe3ynbTaToB AeATeNbHOCTH;

NpuM3HaBaTb CBOE MpaBo M NpPaBo APYrMX Ha oWwnbKuy;

pa3BMBaTb CNOCOBOHOCTbL MOHMMAaTb MUP C NO3ULMK OPYroro
4yesioBeKa.

NMPEOMETHDIE PE3YJIbTATDI

[MpeaMeTHble pe3ysibTaTbl 0CBOEHUS cogepXaHusa y4ebHoro
npenmeTa «bnonornsa» Ha yrnybnéHHom YpOBHe



OPUEeHTMPOBaHbI Ha obecrneyeHne npouIbHOro o0byyeHuns
obyyvatowwmxcs 6uonormn. OHM BKAKOYAIOT: crneunduryeckmne ans
buonornn Hay4Hble 3HaHWUS, YMEHMs KU cnocobbl AencTBMrA Mo
OCBOEHWIO, MHTepnpeTauum n npeobpasoBaHUO 3HAHWUNA, BUAbI
0EATENbHOCTU MO MOSYYEHUIO HOBbIX 3HAHUA U UX MPUMEHEHUIO
B pa3fnyHbiX Y4yebHbIX, @ TakXe B peajibHbiX >»XWU3HEHHbIX
cuTyaumsax. NMpeameTHble pe3ynbTaThl NPeACTaBsIeHbl NO rofam
N3y4yeHus.

MpeoMeTHble pe3ynbTaTbl OCBOEHUS y4yebHOro npeameTa
«bunonorusa» B 10 knacce LO/XKHbI OTPaXKaThb:

CPOPMUPOBAHHOCTbL 3HaHUW O MecTe KU ponan buonorun B
CUCTEME eCTEeCTBEHHbIX HayK, B )OPMUPOBAHUN €CTECTBEHHO-
Hay4YHOW KapTWHbI MUPa, B MO3HAHWW 3aKOHOB MPUPOAbI W
peleHnn npobneM paunoHasbHOro nNPUPOAONOSAb30BaHNUSA, O
BKNafAe POCCUNCKUX W 3apybexxHbiX Y4YE€HbIX B pPa3BUTUHE
buonorum;

BlafeHne cuctemon OmMoNornyeckmx 3HaHWN, KOTopas
BK/IIOYAET: OCHOBOMoJsarawowme 6unonorn4yeckne TEPMUHBLI W
NOHATUA (KU3Hb, KNeTKa, OpraHm3Mm, mMetabonnsm, romeocTas,
camoperynauus, CcamoBOCrnpousBeneHne, HacieaCTBEHHOCTb,
N3MEHYNBOCTb, POCT W pa3BuTue), Ouonormyeckne Teopun
(knetoyHaa Teopus T. LWBaHHa, M. LUnenpgeHa, P. Bupxosa,
XPOMOCOMHas Teopus HacsnencTBeHHoOCTU T. MopraHa), y4eHus
(H. N. BaBunoBa - 0 LleHTPax MHOroobpasns u NponcxoXXaeHus
KYJbTYPHbIX pPacCTeHUIn), 3akoHbl (eguHoobpa3vs MNOTOMKOB
NepBOro  MNOKONEHMS,  pacllensieHns,  YUCTOTbl  raMmer,
He3aBUCMMOro HacnegoBaHuna [. MeHpens, roMon0rnyeckKmux
PSO0B B HAcNeOCcTBEHHOM u3MeH4YmBocTM H. W. Basunosa),
NPUHUMNbI (KOMOJEMEHTAPHOCTN);

BllafleHNne OCHOBHbIMW METOAaMW HayyHOro no3HaHus,
NCNONb3YEMbIX B BUONOrMYECKUX WUCCNEeA0BaHUAX  »KUBbIX
06beKTOB (onncaHne, N3MepeHune, HabnaeHne, SKCNepuMeHT);

YMEHNe BblAeNATb CyLWEeCTBEHHbIe TMPU3HAKW: BUPYCOB,
KNEeTOK  MNPOKapuoT M 3YKApUOT, OOHOKNETOYHbIX W
MHOIOKJIETOYHbIX OpPraHnW3MoB, B TOM yucne baktepuin, rpnbos,
PAaCTEHUN, XMUBOTHbIX N YENOBEKA, CTPOEHMNS OPraHoB N CUCTEM
OPraHoOB  pPacCTEeHWWN, >XUBOTHbLIX, YesioBeKa, MpOoLeccoB



XN3HEeOesaTeNnbHOCTN, NPOTEKAKLWMX B OpPraHnu3mMax pacTeHun,
XMBOTHBLIX W 4YenoBeka, buonormyeckmx npoueccos: obmeHa
BewecTB (meTabonuiMm), npeBpalleHnss 3SHeprun, bpoxxeHus,
aBTOTPOGHOrO MU reTepoTpoHOro  TMMOB AnTaHus,
(hOTOCMHTE3a M XEMOCUHTE3a, MUTO3a, MeNno3a, raMeToreHesa,
ambpuoreHesa, NoCTIMOPMOHANBHOIO Pa3BUTUSA, PA3MHOXEHMS,
MHOWBUAYASIbHOMO  pa3BUTUA  opraHu3Ma  (OHTOreHesa),
B3aUMOAENCTBMA FEHOB, reTepo3nca, NCKyCcCTBeHHOro otbopa;

yMeHVe yCTaHaBAMBaTb B3aMMOCBA3M MeXAy OopraHoumaamu
KNETKN 1 X PYHKUMAMKN, CTPOEHNEM KNETOK Pa3HbIX TKaAHEn 1
NX GQYHKUMAMK, Mexay OopraHamm n CACTEMAMMU OPraHoB Yy
PACTEHUN, XXUBOTHbLIX N YenoBeKa W UX (QYHKUMAMU, Mexay
CUCTEMAMN OPraHoB M UX PYHKUUAMU, MeXAy dTanamm obmeHa
BELLEeCTB, 3TanaMu KAETOYHOro UMK WU XWU3HEHHbIX LMKIOB
OpraHM3MoB, 3Tanamn 3MOpMOHaNIbLHOIO Pa3BUTUSA, TEHOTUMOM U
heHoTUNoMm, heHoTMnoM 1 hakTopaMn cpenbl obutaHus,

YMEHNEe BbISABMAATb OT/IMYUTENbHBIE MNPU3HAKN  »KUBbIX
CUCTEM, B TOM YUC/I€ PACTEHUI, XXUBOTHbIX U YEJIOBEKA;

yMeHMe WCNoNb30BaTb COOTBETCTBYKOLWME apPryMeHThl,
bronormyeckyio TEPMUHOJIOT U0 " CUMBOJINKY ans
NOKa3aTeNbCTBa poAcTBa OpraHM3MoB Pa3HbIX
CUCTEMATUYECKUX FPynm;

yMeHne pewaTb Ouonornyeckne 3agadn, BbISBAATb
NPUYMHHO-CNEeACTBEHHbIE  CBA3N  MexAay  uUccnegyembiMu
bronormyecknMn npoueccamm n ABAEHUSMU, AenaTb BbIBOAbI U
MNPOrHO3bl Ha OCHOBAHWW NOJTyYEHHbIX Pe3y/IbTaTOB;

yMeHMe BbINOAHATbL JNlabopaTopHble U  MpaKTU4Yeckue
paboTbl, cobnogaTe npaBuna npu pabote ¢ y4ebHbIM K
nabopaTopHbIM 060PYyA0OBaHNEM;

yMeHne BblABUIraTb rnmnoTessl, NPOBEPATH Nx
3KCNEePUMEHTaNbHbIMW  CpeacTBamu,  Qopmyampysa  Uesb
nccnegoBaHus, aHaaM3nMpoBaTb MOJIYYEHHbIE pe3ynbTaTbl U
nenaTb BbIBOAbI;

yMeHMe y4acTBOBaTb B y4ebHO-nccnenoBatenbckonm pabote
no 6uonorumn, skonorum n meguuuHe, nposoaumon Ha b6a3ze
LUKOSIbHbIX Hay4HbiIX obuwiecTs, M NybAMYHO NpPencTaBAATb
NOJIy4YEeHHbIE Pe3ynbTaTbl HAa YYEHUYECKUX KOHEPEHUNSX;



YMEHMEe OLEeHNBaTb 3TUYECKME aCMeKTbl COBPEMEHHbIX
nccnenoBaHum B obnactm  buonorum n MeaULVHbI

(KNoOHUpoOBaHwMe, NCKYCCTBEHHOE ONN040TBOPEHNE,
HanpaBNeHHOE W3MEHEHWEe reHOMa W COo3JaHue TPaHCreHHbIX
OpPraHn3moB);

YMEHMEe OCYLLEeCTBAATb OCO3HaHHbLIN BbibOp OyayLlen
npoeccnoHanbHoOM aeatenbHocTM B obnactm  6Guonorun,
MeaULUMHBI, broTexHonoruum, BeTEpUHapuu, CeNIbCKOoro
X035NCTBA, NNLEBON NPOMbILLNEHHOCTN, yrayonatb
Nno3HaBaTesJibHbI WHTEpeC, HanpaBJ/IeEHHbIMW Ha OCO3HAHHbIN
BbIOOp  COOTBETCTBYlOWEN npodeccun 1 NPOAOCSIKEHUE
buonornyeckoro obpasoBaHMs B OpraHM3auMax CpeaHero
NpoeCcCnoHa bHOro 1 BbiCLLEro 06pa3oBaHus.

MpeameTHble pe3ysbTaTbl OCBOEHMS y4yebHOro npeameTta
«bnonorua» B 11 knacce LOMKHbI OTPaXKaTb:

CPOPMUPOBAHHOCTb 3HaHUW O MecTe KU ponan buonorun B
CUCTeMEe eCTeCTBEHHbIX HayK, B )OpMMPOBAHMUN COBPEMEHHON
€CTEeCTBEHHO-Hay4YHON KapTWHbI MWUpa, B MO3HAHUN 3aKOHOB
NPUPOAbLl N PEeLleHNN 3KONOrnyecknx npobnem yenoseyecTsa, a
Takxe B peLeHnn BOMPOCOB paLMOHaIbHOr o
NpMpoaAONOsib30BaHNA, WU B  (POPMMPOBAHUN  LEHHOCTHOIrO
OTHOWEHMA K npupode, obwecTBy, 4YenoBeKy, O BKlaae
POCCMNCKUX W1 3apybexxHbiXx Y4€HbIX-bnonoroB B pa3BuTue
buonorum;

yMeHue BfageTb cuctemon OuMoNornvyeckmx  3HaHum,
KOTOpas BKJIlOMaeT ornpeaeneHns un rMoHUMaHue CYLIHOCTHU
OCHOBOMoOJIaraloLWmx bnonornyecknx TEPMUHOB 1 MOHATUIA (BKA,
3KoCUcCTema, buocdepa), buonornyeckune Teopum
(aBonoumnoHHasa Teopua Y. [lapBuHa, CUHTETUYECKas Teopus
sBosiounm), ydeHms (A. H. CeepLioBa - 0 NyTAX M HanpaBAeHNAX
ssosounn, B.WN. BepHagckoro - o 6uocgepe), 3aKOHbI
(reHeTuyeckoro pasHoBecua [x. Xapanm wun B. BawnHbepra,
3apoabiweBoro cxoacrea K. M. bapa), npasuna (MuHnmyma HO.
JInbnxa, 3KONOrMYecKoW nupamMuabl 3SHEpruun), runoTessl
(rmnoTte3sa «Mmupa PHK» Y. F'mnbepTa);

yMeHne BnafleTb  OCHOBHbIMWM  METOAaMW  Hay4HOro
NO3HAHWA, WUCMOJb3yEMbIMA B OMONOrMYeCKUX UCCNenoBaHUsAX



XUBbIX O0OBEKTOB WK 3KOCMCTEM (OMMCaHMe, W3MEpeHue,
HabngeHne, 3KCNEePUMEHT), crnocobamm BbISBNEHNS U OLEHKU
aHTPOMOreHHbIX U3MEHEHN B NPUPOAE;

YMEHMEe BblOeNsATb CYLIEeCTBEHHbIE TMPU3HAKW: BWUAOB,
broreoLeHo30B, 3KOCUCTEM K Buocdepbl, CTabuansupyoLlero,
OBMXXYLLEro W  pa3pbiBalollero ecTtecTBeHHoro oTbopa,
annonaTpuyeckoro n CUMNATPUYECKOro Buaoo0bpa3oBaHuUS,
BAMAHNS ABWXXYLLMX CUN 3BOSIOLMK Ha reHodoHO nonynsuum,
npucrnocobneHHoCT  opraHuM3MoB K  cpege  obuTaHus,
Yyepe[0BaHMA HanpaBJeHU 3BOSIOLNM, KPYrOBOPOTa BELLECTB U
MOTOKa dHEPrum B 3KOCMCTEMAX;

YMeHMe yCTaHaBAMBaTb B3aMMOCBSA3M MeXAay npoueccamu
3BOIOLINMN, OBVXYLLMMMN cmnamm aHTponoreHesa,
KOMIMOHEHTaMN Pa3NYHbIX 3KOCMCTEM W npucnocobneHnsamm K
HUM OPraHW3MOB,

YMEHNEe BbIABNATbL OTANYUTENbHbIE MNPU3HAKW  XKUBbIX
cucteMm, npucnocobneHHoCTb BMAOB K cpede obutaHus,
abnotnyecknx wn  OUMOTUYECKUX KOMMOHEHTOB 3KOCUCTEM,
B3aMMOCBSA3e OpraHM3mMoB B coobuiecTBax, aHTPOMOreHHbIX
N3MEHEHW B SKOCUCTEMaX CBOEN MECTHOCTW;

YMEHME WCMNONb30BaTb COOTBETCTBYKOWME aAPryMEHThI,
bronornyeckyto TEPMUHONOTUIO 7 CMMBOJINKY ons
LI0Ka3aTeNbCTBa POACTBA OpraHn3MoB Pa3HbIX
CUCTEMATUYECKMX TPYynM, B3aUMOCBSA3N OPraHW3MOB W cCpenbl
obnTaHns, eOuMHCTBa YenoBeYeCKUx pac, HeobxoammocTu
COXPaHeHns MHOroobpa3na BUOOB N 3KOCUCTEM KaK YCIOBUS
COCYLLLEECTBOBaAHMS NPUPOAbI 1 YENOBEYECTBa;

yMeHue pewatb 6buonornyeckme 3agadn, BbISIBAATb
NPUYNHHO-CNEACTBEHHbIE  CBA3M  MeXAy  WUCCneayemMbiMu
bronornyecknmmn npoueccaMmn 1 SABAEHUSIMU, AeNaTb BbIBOAbI U
NPOrHO3bl HA OCHOBAHMWM MOJTYYEHHbIX Pe3y/IbTaTOB;

YMEHMEe BbINMOJHATL JlabopaTopHble U NpPaKTUYecKkue
paboTbl, cobnogate npaBuna npu pabote C y4ebHbIM W”
nabopaTtopHbIM 0bopynoBaHMEM;

yMeHune BblABUIaTb rMNoTe3bl, NpOBEPATH Nx
3KCMEepPMMEHTaNIbHbIMK  cpeacTBaMun,  opMyampysa  Lefb



NCCNefoBaHMS, aHaNU3MPOBaTb MOJIYYEHHbIE pe3ynbTaTbl U
LenaTb BbIBOAbI;

yMeHMe y4acTBOBaTb B y4ebHO-nccnenoBatenbckonm pabote
no Gwonorun, 3konorMm wn MeauunHe, nposogmmon Ha 6ase
LUKOSIbHbIX Hay4YHbIX obuwecTs, M NybAMYHO NpencTaBAATb
NoJly4eHHble pe3ysibTaTbl HA Y4eHNYECKNX KOH(epeHUmsaX;

YMEHMEe OLeHNBaTb rMMoTe3bl U TEOPUN O MPOMUCXOXKAEHUN
XKW3HW, YesioBeKa W  YesnoBevyeCKMX pac, O MpUYmMHaXx,
nocnencTeuax u  crnocobax npepoTBpalleHna  raobanbHbIX
n3meHeHun B bruochepe;

YMEHMEe OCYLLEeCTBAATb OCO3HaHHbLIMN BblbOp OyayLlen
npodeccMoHanbHON aesaTenbHoCTM B obnactu  6Guonorum,
3KO0JIOrNKN, NPUPOAONOJb30BaHNA, MeAUUMHbI, BUOTEXHO0r NN,
NCUXOJIOTUN, BETEepPUHapuUn, CeNibCKOro Xo03AMUCTBa, MNULLEBOWN
NPOMBILIEHHOCTK,  YyraybnaTb  MNO3HaBaTEsNIbHbLIA  UHTEpeEC,
HanpaBJIEHHbIN Ha OCO3HAHHbLIM BLIOOP COOTBETCTBYHOLLEN
npodeccun n npoposmkeHne buonornyeckoro obpasoBaHUsA B
opraHm3aumsax cpegHero npoMecCroHanbHOro W BbICLIEro
obpa3oBaHus.



TEMATUYECKOE NJIAHUPOBAHUE

10 KJIACC
KosanmyecTBO 4acoB D NEeKTPOHHbIEe
Ne HanMmeHoBaHue pa3nesioB m KouTpons | Mpaktuuec| (uudposbie)
n/n TeM nporpaMmmbl Bcero Hble Kue obpa3oBaTesibHbI
paboTbl paboTbl e pecypcCbl
1 buonorus Kak Hayka
2 XuBble CUCTEMbI U NX U3yYeHne
3 buonorus KneTku 0.5
4 XMnyeckas opraHm3aumnsa KNeTku 10 1.5
5 CTpoeHune n PyHKLNN KNeTKK 8 0.5
6 ObMeH BeLLEeCTB 1 NpeBpalleHne 9 1 1
SHEpPrumu B KJeTKe
7 HacnencTeeHHas nHpopmaums u 9 05 05
peanv3auns e€ B KieTke
8 MN3HEHHbIN LMK KNETKK 6 1
9 CTpoeHue n pyHKLMM OpraHn3MoB 17 1.5 1.5
10 Pa3sMHOXeHMne 1 pa3sutue 3 1 15
OpraHn3mMoB
[eHeTuKa - HayKa o
11 HacnenCTBEHHOCTU U N3MEHYNBOCTHU 2 0.5
OpraHn3mMoB
12 3aKOHOMEPHOCTK 10 1 1
HacnefCTBEHHOCTM
13 3aKOHOMEPHOCTU U3MEHYMBOCTU 6 1 1
14 [eHeTnKa YesioBeKa 3 0.5 0.5




15 Cenekuna opraHm3mos 4 0.5 1
16 BrnotexHonormsa n CMHTeTUYeCcKas 4 1
buonorunsa
17 Pe3epBHOE BpeMs 1
OBLUEE KOJINYECTBO YACOB IO 102 10 13

MPOIrPAMME




11 KJIACC

KonuyecrtBo 4yacos

DJIeKTPOHHbIe

Ne HanMmeHoBaHMue pa3aesnioB n KouTponb | Mpaktuuec| (uudposbie)
n/n TeM nporpamMmmMbl Bcero Hble Kue obpa3oBaTesibHbI
paboTbl paboTbl e pecypcCbl

3apoXxgeHue n passutune

1 3BOJIIOLMOHHbIX NpeacTaBieHnn B 4
buonorunn

2 Mukpo3BonoUnNs 1 eé pesynbTaThl 14 2

3 MaKkpo3BonoLUus 1 e€ pesynbTaThl 6

4 MponcxoxxaeHne 1 pa3BuTmne Xn3Hu 15 15
Ha 3emJie

5 [poucxoxpeHne YyenoBeka - 10 1
aHTpoOnoreHes
DKOJIOrns — Hayka o

6 B3aMMOOTHOLLEHMAX OPraHN3MOB U 3 05
HaJOpPraHNU3MEHHbIX CUCTEM C '
OKpYy>Xatouwen cpenomn

7 OpraHu3msbl 1 cpefa 0buTaHus 9 1.5

8 2KosI0rns BUA0B 1 nonynsauunm 9 0.5

9 JKonorunsa coobuecTs. 12 05
DKOJIOrn4yeckmne CUCTEMbI

10 buocdepa - rnobanbHas 6
3KOCUCTEMA

11 YenoBek 1 OKpyXatoLas cpeaa 6

12 Pe3epBHOe BpemMs 8




OBLLUEE KOJINYECTBO HYACOB 10
MPOIrPAMME

102

7.5







NOYPOYHOE NNAHUPOBAHME

10 KJIACC
KosanyecTBO 4acoB INEeKTPOHH
ble
Ne KouTtpon| MpakTtuy Aara uucposbie
. Tema ypoka P P msyye
n/n Bcero | bHble eckue Hust obpasoBaTte
paboTbl paboTbl NibHbIE
pecypchbl
1 Buonornsa Kak KOMMNaeKCHas Hayka u 1
KaK YaCTb COBpPeMeHHOoro obuiecTsa
2 XuBble CUCTEMbI U UX CBOWNCTBA 1
3 YpoBHEBas opraHM3auns XnBblx 1
CUCTeM
4 cTopuna oTKPLITUA U N3YYEHUS 1
KneTkn. Kneto4yHas Teopus
KoHTpoJsIbHOE TecTupoBaHue. MeToabl
MONEKYJIAPHON N KJIETOYHOW
buonorun. NpakTuyeckasa pabota
5 «3y4yeHne meTonoB KJIEeTOYHOM 1 0.5 0.5
bronorum (xpomaTtorpadus,
3NeKTpogopes, gupdepeHumansHoe
LeHTpudyrmnposaHue, MLP)»
6 XUMNYECKNIA COCTaB KNETKU 1
7 MuHepanbHble BELLECTBa KNETKM, UX 1
bronornyeckas posb
KoHTpoJsibHOE
8 TecTupoBaHune.OpraHnyeckune 1 0.5 0.5
BeLLEeCTBa KNETKN — Benku.




JlabopaTopHas paboTa
«O6bHapy»xeHne 6en1KOB C NOMOLLbIO
Ka4YeCTBEHHbIX peakLumin»

CsoncTBa, Knaccudmkaums un

<<I/I3y'-|eH|/|e OBVMKEeHNA UNTOMJ1a3Mbl B

9
yHKLMM 6enKoB
10 OpraHuyeckue BelLeCcTBa KNETKN —
yrnesogbl
11 OpraHunyecKkue BelLleCcTBa KNETKN —
amnunasl
HyknenHosble Kucnotbl. AHK n PHK.
JlabopaTopHas paboTa
12 «MccnepoBaHme HYKNEMHOBLIX 0.5
KWUCJIOT, BblAeJIeHHbIX U3 KJ1IeTOK
pa3JInyHbIX OPraHM3MoB»
CtpoeHue n pyHkuum ATO. Opyrue
13
HyKaeo3naTpugocgatsl (HTD)
CekBeHupoBaHue IHK. MeTobl
14 reHOMWUKWN, TPAHCKPUNTOMUKMN,
NPOTEOMUKN
15 MeToAabl CTPYKTYypHOW Buonorunm
16 Tunbl KNeToK. [pokapuoTnyeckas
KJIeTKa
CTpoeHMne 3yKapnmoTUYECKON KNeTKuN.
17 MpakTnyeckas paboTta «M3yyveHne 0.5
CBOWCTB KJ1IeTOYHOWN MeMbpaHbl»
18 MoBEepPXHOCTHLIN annapaT KJeTKK
OnHoMeMbpaHHble opraHonAbl
19 KneTku. NMpakTuyeckasa pabota 0.5




PaCTUTEJIbHbLIX KJIETKaX»

20

KOHTpO/IbHOE TeCcTUpOoBaHue.
MoslyaBTOHOMHbIE OPraHoOMAbl KNeTKW:
MUTOXOHOPWN, NAacTULbI.
JlabopaTopHas paboTa
«ccnepoBaHue nnasmonunsa u
[lenna3smMosinsa B pacTUTEJIbHbIX
KJIeTKax»

0.5

0.5

21

HEMeM6paHHbIe opraHongbl KNETKN

22

CTpoeHune n pyHKLMKN a4pa

23

CpaBHUTENbHAs XapaKTepPUCTMKa
KNIETOK 3yKapuoT. JlabopaTopHas
paboTa «M3y4yeHune CTpoOeHNs KNeToK
Pa3NYHbIX OPraHM3MOB»

0.5

24

Accumunauns n guccumMunaumnsa — ase
CTOPOHbI MeTabosmama. Tunbl obMeHa
BewlecTB. JlabopaTopHas paboTa
«I3y4eHne KaTannTnyeckom
aKTUBHOCTW (hepMeHTOB (Ha npumepe
amMmnnasbl UM KaTanasbl)»

25

depMeHTaTUBHBIN XapakTep peakLuui
KNeTo4yHoro metabonmnsma.
JNlabopaTopHas paboTa «M3yyeHne
(hepMeHTaTUBHOIO pacLlenieHns
nepokcuga BO4OPOAA B
PAaCTUTENbHbIX N XXNBOTHbIX KNETKaX»

0.5

26

Benkun-aktmeaTopbl 1 6enku-
NHrMOBUTOPBI

27

ABTOTPOMHLIN TN 0b6MeHa BeLLecTB




28

doTOCMHTES

KOHTpONIbHOE TeCcTupoBaHMe.
XeMocuHTe3. JlabopaTopHas paboTa

29 0.5 0.5
«CpaBHeHue npoueccoB hoToCMHTE3a
N XeMOCMHTEe3a»
AHaspobHble opraHusmMbl. Bugpl
30 6poxxeHns. JlabopaTopHas paboTa
«CpaBHeHMe npoLeccos bpoxxeHnsa un
LbIXaHUS»
31 A3pobHble opraHu3Mbl. ITansl
dHepreTnyeckoro obMeHa
SHeprusa MmeMbpaHHOro rpagueHTa
32 NpoTOHOB. CuHTe3 AT®: paboTa
NPOTOHHON AT®-CUHTa3bI
33 PeakLny MaTpU4YHOro CMHTE3a
TpaHCKpMNLUMA — MaTPUYHbBIA CUHTE3
34
PHK
35 KoHTponbHasa paboTa.TpaHcnauusa v 1
eé 3Tansbl
36 KoanpoBaHne aMUHOKNCIOT. Posb
pnbocom B brocnHTese benka
37 OpraHusauns reHoma y npokapuoT u
3yKapuoT
38 MonekynsipHble MexaHu3Mbl
3KCNPECCUN reHoB Y 3YKapuoT
Bupycbl — BHeKIETOYHbIE (POPMbI
39 XXU3HW 1 0bAnraTHblIe NapasunTsl. 0.5

MpakTundeckasa pabota «CosgaHne
MOJZeNin BUpyCa»




BupycHble 3aboneBaHns YenoBeka,

40 -
XXMBOTHbIX, PacTeHUN

41 HaHoTexHonorum B buonornu n
MeaunUnHe

42 MU3HEHHbIN LUK KIETKN
KoHTpoJsibHaa TecTupoBaHue .

43 » 1
MaTpuyHbIn cnHTe3 HK
Xpomocomel. JlabopaTopHas paboTa

44 «M3yYyeHne XpoMOCOM Ha rOTOBbIX 0 0.5
MUKponpenapaTax»

45 [leneHune KneTkn — MnTo3
Tunbl KNeTok. KapnoknHes v
LUTOKMNHE3. JTabopaTopHas paboTa

46 «HabniogeHne MnTo3a B KNeTKax 0.5
KOHYMKa KopeLLKa NyKa (Ha roToBbIX
MUKponpenapaTax)»

47 Perynsaunsa Xn3HeHHOro uukia
KJIETOK

48 OpraHunsm Kak eguHoe Lesnoe

49 TkaHn pacTeHnin. JlabopaTopHas 05
paboTa «M3y4yeHune TKaHeN pacTeHNN» '
TKaHW XXUBOTHbIX U Yesl0BEKa.

50 JNabopaTopHas paboTa «M3yyeHune 0.5
TKaHen XXNUBOTHbIX»
KoHTposibHOe TecTupoBaHue. OpraHsi.

51 Cnctembl opraHoB. JlabopaTopHas 05 05

paboTa «M3yy4eHune opraHos
LIBETKOBOI0 pacTeHmsa»




52 Onopa Tena opraHN3MoB 1

53 [lBM>XeHne opraHn3MoB 1

54 MNnTaHne opraHnN3IMoB 1

55 MTaHMe NO3BOHOYHBIX XXMUBOTHbIX. 1
MnueBapuTesibHas cCucTemMa YesoBeka

56 [lbIXxaHne opraHn3mMoB 1

57 bIXaHne MO3BOHOYHbIX XMUBOTHbIX U 1
4yesloBeKa

58 KOHTpONIbHOE TeCcTUpoBaHMe. 1
TpaHCnopT BeLeCTB Y OPraHn3mMoB

59 KpoBeHOCHas cuMcTeMa No3BOHOYHbIX 1
XXMBOTHbIX U YesI0BEKa

60 BbioeneHue y opraHu3MoB 1

61 3auwmTa y opraHm3mMos 1

62 NMMyHHas cuctema YenoBeka 1

63 Pa3opaXXnumocTb 1 perynaums y 1
OpPraHn3mMoB
F'ymopanbHasa perynsaums u

64 SHOOKPUHHAA CUCTEMA XXUBOTHbIX U 1
4yesioBeKa

65 ®opMbl pa3MHOXKEHNSA OpPraHN3MOB

66 MonoBoe pasMHOXeHMe

67 KoHTponbHasa paboTta. Meinos
FameToreHes. Obpa3oBaHue u

68 pa3BUTME NOJIOBbLIX KJIETOK. 1 0.5

JNabopaTopHas paboTa «M3yyeHne
CTPOEHMS NONIOBbIX KJIETOK Ha




FOTOBbLIX MUKPOMPeEnapaTax»

69

NHovenpyanbHoe pa3suTue
OpraHnU3MoB — OHTOreHes

70

3akflaika OpraHoB N TKaHen n3
3apoblLLEBbIX JIMCTKOB

71

POCT 1 pa3BUTNE XNBOTHBIX.
JNlabopaTopHas paboTa «BbisiBNeHne
NPM3HAKOB CXOACTBA 3apoabllLen
MO3BOHOYHbIX XKMBOTHbIX»

0.5

12

Pa3MHOXXeHWe 1 pa3BUTUE PACTEHNNA,
NabopaTopHas pabota «CTpoeHne
OpraHoOB Pa3MHOXEHUS BbICLLNX
pacTeHumn»

0.5

73

NcTopusa ctaHOBNEHNA U pa3BUTUA
FreHETUKN KaK HayKU

74

OCHOBHbIE MOHATUA U CUMBOJIbI
reHeTukun. JlabopaTopHas paboTa
«[po3ogmna Kak 0bbekT
reHeTU4yeCKnxX nccaenoBaHumn»

0.5

75

3aKOHOMEPHOCTW HacneoBaHNSA
npu3HakoB. MoHormbpuaHoe
ckpewmBaHme. MNMpakTuyeckas paboTa
"N3y4eHne pe3ynbTaToB
MOHOrMBPNAHOIr0 CKpeLLMBaHNS Y
Apo3odunbl”

0.5

76

KOHTpO/1bHasA
paboTa.lluTonornyeckne oCHoOBbI
MOHOrMOpPNAHOIr0 CKpeLLBaHNS

77

AHanusnpytollee CKpeLLmBaHme.
HenosHoe AOMUHMPOBaHWE




OurnbpuaHoe cKpellBaHue.
MpakTuyeckas paboTta «MN3y4yeHne

78 0.5 0.5
pe3ynbTaToB AMrnbpunaHoro
CKpellMBaHua y 4p0o30puJibl»
79 LUuTonornyeckmne oCHOBbI
ANrMbpuAHOro CKpeLwmnBaHms
30 CuenneHHoe HacnhenoBaHue
NPU3HAKOB
81 XpomocoMHas Teopus
HaCcNeaCTBEHHOCTH
82 [eHeTUKa nona
83 [eHOTUN Kak LesnoCcTHas cuctemMa
84 [eHeTMYeCKMn KOHTPOJIb pa3BuUTuA
pPacCTEHNN, XXMBOTHbIX 1 YEJI0BEKA
85 13MeH4YMBOCTbL NMPuU3HaKoB. Buabl
N3MEeH4YNBOCTU
86 MoangukaumoHHaa N3MeH4YNBOCTb
BapraunoHHbIN psg 1 BapMaunoHHas
KpuBas. JlabopaTopHasa paboTa
87 «ccnepoBaHne 3aKkOHOMEPHOCTEN 05 05
MOANGDUKALMOHHON N3MEHYMBOCTH. ' '
MocTpoeHne BapnaLMoOHHOro psaaa u
BapuaLMOHHOWN KPUBOWN»
88 [eHOTMNNYECKast U3MEHYNBOCTb.
KoMbuHaTMBHAA N3MEHYMBOCTb
KOHTpO/IbHOE
89 TecTupoBaHue.MyTaumoHHas 0.5 0.5

N3MeH4YMBOCTb. MpakTuyeckas pabota
«MyTaumm y 4po3o¢usibl (Ha roTOBbIX




MUKponpenapaTax)»

90

3aKOHOMEPHOCTW MYyTaLIMOHHOI0O
npouecca. dnureHeTuKka u
3NUreHOMMKa

91

eHeTMKa YenoBeka. [lpakTnyeckas
paboTa «CocTaBneHne n aHanus
pPOOOC/IOBHOM»

0.5

92

MeToAbl MeAULIMHCKON FreHeTUKN

93

3HayeHne MegNUMHCKON reHeTUKMN B
npenoTepalleHnn n JieHeHnn
reHeTn4yecknx 3aboneBaHnin YenoBeka

94

OCHOBHbI€ MOHATUS CeNneKkLnn.
JNlabopaTopHas paboTa «M3yyeHne
COPTOB KYJIbTYPHbIX PAaCTEHUIA 1
NopoJ AOMALLIHNX XXUBOTHbIX»

0.5

95

MeTonabl CENekUnoHHON paboThl.
JNlabopaTopHas paboTa «M3yyeHne
METOA0B CENEKLMN PaCTEHNIN»

0.5

96

[OCTUXKEHNS Cenekunn pacTeHN 1
XXMBOTHbIX. [pakTnyeckasn paboTa
«lpuBMBKa pacTeHUN»

97

CoxpaHeHue, n3yyeHue un
NCMONIb30BaHNE FreHETNYECKUX
pecypcos

98

BroTexHonorna Kak Hayka vn oTpacib
npoun3BoAcTBa. [pakTnyeckas paboTa
«3y4yeHne 0bbeKTOB
broTexHonornm»

0.5

99

OCHOBHbIe HanpaBsJieHs




CUHTEeTNYecKon bruonornm

100 XpPOMOCOMHas U reHHas NHXXeHepusa

101 MegununHckue bruoTexHonorum

102 Pe3epBHbIN YpOK. [MoBTOpEHME, ) 1 1
obobueHmne, cncTeMaTmsaumnsa 3HaHUN

OBLLUEE KOJINYECTBO HYACOB MO MPOIrPAMME 102 10 13.5




11 KJIACC

KonuyectBo 4acoB INEeKTPOHH
HaTta ble
Ne ndpposbie
Tema ypoka Koutpon| MMpaktunue uzyde uncp
n/n Bcero bHble cKue HUS obpa3oBaTe
paboThbl paboThbl NibHblE
pecypchbl
1 JBoJIloUMOHHaa Teopus Y. [lapBuHa 1
7 [BUXyLLMe CUJbl 3BOSIIOLUM BULOB MO 1
Y. JapBuHy
Bopbba 3a cywecTBoBaHue,
3 eCTeCTBEHHbIN N NCKYCCTBEHHbIN 1
oTbop
4 dopmMmpoBaHMeE CUHTETUYECKOM 1
Teopun 3BOJIIOLLINN
5 STanbl 3BOJIIOLMOHHOIO NpoLiecca: 1
MWKPO3BOIOLMS Y MaKPO3BOJIOLINSA
6 Monynauns — anemeHTapHas 1
eVHMLA 3BOJIIOLUK
3aKOH reHeTn4yeckoro paBHoBeCus
I>x. Xapan, B. BanHbepra.
7 JNlabopaTopHas paboTa «BbisBNeHne 1 0.5
N3MEHYMBOCTN Y 0Coben ogHOro
BMOa»
8 DneMeHTapHble (haKTopPbl 3BOIOLINMN 1
9 DpeKT ocHoBaTeNA. dPdeKT 1
Oy ThIIOYHOr O ropJblLLKa
10 Murpauumn. N3onaumm nonynsaunin: 1




reorpacguyeckas, bronornyeckas

11

EcTecTBeHHbIN 0THOP —
HanpasaoLWNA (haKTop 3BONOLMM

12

Monosown oTHOp

13

an/ICI'IOC06J'IeHHOCTb OpraHM3MoOB Kak

pe3ynbTaT MUKPO3BOMOLMNN.
JNabopaTopHas paboTa «M3yyeHne
apoMop030B N nanoaganTaunm y
PaCTEHUN N XXUBOTHbIX»

0.5

14

MprMepbl NpucnocobneHnin y
OpPraHM3MoB: MOp@osiornyeckume,
dusnonornyeckune, buoxmuMmmnyeckme,
nosefeH4yeckue. JlabopaTopHas
paboTa «lpucnocobneHns
OpPraHn3MoB M UX OTHOCUTE/IbHAS
L,enecoobpa3HoOCTb»

0.5

15

Bua, ero Kputepum n CTpykTypa.
JNlabopaTopHas paboTta «CpaBHeHune
BMOO0B N0 MOpP(oSIorn4yeckomy
KpUTepuo»

0.5

16

CTpyKTypa BMaa

17

BunooobpasoBaHue Kak pesynbTaTt
MUKPO3BOIIOLINY

18

CBS13b MMKPO3BOIIOLINM 1
AaNnMaemMmnonornn

19

MakpoaBosoLus.
[NaneoHTONOrM4YECKME METOObI
N3y4eHNs 3BOJOLUN

20

buoreorpadguyeckme metoLbl




n3y4yeHunsa 380JIOUNN

IMBpuronornyeckne n CpaBHUTENbHO-

21 MOpPOI0rmMyeckme MeTolbl N3y4eHns
3BOJIOLNN
MonekynsipHO-reHeTu4yeckue,
22 Broxummnyeckue n MmaTeMaTuyeckmne
MeTOAbl N3y4eHNs 3BOJIOLUN
23 Ob6wme 3aKOHOMEPHOCTM 3BOOLMN
24 ApanTuBHas paguauus.
HepaBHOMEpPHOCTb TEMMOB 3BOJIOLMN
75 Hay4Hble runoTesbl MPONCX0OXOeHUA
XXW3HW Ha 3emne
26 J[loHay4YHble npeacTaBsieHNs 0
3aPOXKAEHUN XN3HN
27 OCHOBHbIe 3Tanbl HeopraHN4yeckon
3BOJIOLNN
28 MnoTes3bl 3aPOXAEHNA XKN3HU
NcTopus 3emnun n metonbl eé
29 n3y4venus. JlabopatopHas paboTa 05
«3y4yeHne n onncaHme nckonaembix '
OCTaTKOB [PEBHUX OpraHn3mMoB»
30 HavYanbHble 3Tanbl OpraHN4yecKom
3BOJIIOLINN
31 SBOJIIOLMA SyKapuoT
OCHOBHbIe 3Tarbl 3BOJIOLUN
pacTuTenbHOro mupa. lNMpakTnyeckas
32 paboTa «/3yyeHne ocobeHHOCTEN 0.5

CTPOEHNS PaCTEHUN Pa3HbIX
0TOEeN0B»




OcCHOBHbIe 3Tanbl 3B0JIOLUN

33
XXMBOTHOI0 MUpa
IBOJIOLMSA XXUBOTHbIX. [TpakTnyecKas

34 paboTa «M3y4yeHne ocobeHHOCTeN 0.5
CTPOEHUS MO3BOHOYHBIX XXNBOTHbIX»

35 Pa3BuTune XXU3HM Ha 3emJsie no 3pamM n
nepuogam

36 MaccoBble BbIMUPaHNA —
3KOJIOrNYeCKMe KPU3NChbl NPOLLJIOro

37 CoBpEeMEHHbIN 3KOI0r M4eCcKuni
KpU3unc, ero 0cobeHHoCTH

38 CoBpeMeHHasa cucTeMa
OpraHn4yeCcKoro NpoLLIoro

39 OCHOBHble cUCTEMaTUYeCKMe Fpynmbl
OpPraHn3mMoB

40 AHTpOMNoNOrna — Hayka 0 Yenoseke

41 Pa3BuTre npencTaBneHnmn o
NPOUCXOXXAEHUN YENOBEKA
MecCTo 4esioBeKa B cucTeme
opraHmyeckoro mupa. JlabopaTtopHas

42 paboTa «M3y4yeHne ocobeHHOCTeEN 0.5
CTPOEHMA CKesieTa YesloBekKa,
CBSA3@HHbIX C NPAMOX0XKAEHNEM»

43 ABVXyLLNe CUNbl aHTpoMNoreHesa
CooTHOLIEeHMEe BUONOrnyeckmnx u

44 coumabHbIX PAaKTOPOB B
aHTpornoreHese

45 OCHOBHble CTagun aHTponoreHesa




46

[NManeoreHeTnKa 1 NnaneoreHoMmKa

47

2BoJIOLUMA coBpeMEHHOr o 4esioBeka

48

YenoBeyeckune pachl. MpakTnyeckas
paboTa «M3y4yeHne 3KONOrnyeckmnx
ajanTauun YyenoBeka»

0.5

49

MeXXancunnanHapHble MeToAbl
aHTPOMNOJOr N

50

3apoxaeHune 1 pa3BuTue 3K0N0rmmn

51

MeToAbl 3Konorun. JlabopatopHas
paboTa «/3y4yeHne meTon0B
9KOJIOMMYECKUX UCCIeL0BAHNIN»

0.5

52

3HaYeHme 3KO0JI0rMYeCcKnxX 3HaHUN ons
yesloBeka

53

JKonornyeckme akTopbl

54

AburoTnyeckune akTopbl. CBET Kak
3KOJIOrM4eCKUn hakTop.
NabopaTopHas paboTa «BbisiBneHne
npucnocobneHnin opraHU3mMoB K
B/NSHNIO CBETA»

0.5

55

AbnoTmyeckne akTopsbl.
TemnepaTypa Kak 3KONOrn4yeckum
dakTop. JlabopaTopHas paboTa
«BblisiBNeHne npmucnocobneHni
OpPraHM3MOB K BIUSAHUIO
TemnepaTypbl»

0.5

56

AbnoTunyeckmne akTopbl. Bna>KHOCTb
KaK 3KO0JIOrMyeckum gakrop.
NabopaTopHas paboTa
«AHaTOMMNYeckne ocobeHHOCTH

0.5




PACTEHUI M3 pa3HbIX MECT 0bUTaHNA»

57 Cpenbl 06buTaHNs opraHM3MoB 1

58 buonormnyeckne pnuTMbl 1

59 XW3HeHHbIe PopMbl OpPraHN3MoB 1

60 brnoTnyeckune pakTopsl 1
3Ha4yeHne bnoTu4eckmnx

6l B3aMMOLEeNCTBUA ONSA CYyLLeCTBOBAHNS 1
OpraHn3MoB B cpefie 0buTaHusa

62 DKOJIOrnyeckmne xapakTepucTukm 1
nonynauum
OCHOBHble nokasaTesin Nonynaunmn:

63 YUCNIEHHOCTb, MNOTHOCTbL, BO3pacTHad 1
N NoNoBas CTPYKTYypa
OCHOBHble nokasaTesn Nonynaunmn:

04 POXX[aeMOoCTb, MPUPOCT, TEMM POCTa, 1
CMEePTHOCTb, MUrpaummn

65 JKoJiornyeckas CTpykTypa 1
nonynauum

66 [vHaMunka nonynaumm n eé 1
perynauusa

67 KpurBble poCcTa YNC/IEHHOCTH 1
nonynaunn. Kpmeble BbXMBaHNS
JKONornyeckasa HuLWa smaa.

68 NabopaTopHas paboTa 1 05
«MpucnocobneHnsa ceMsaH pacTeHNUn K '
paccesieHno»

69 Bua Kak cuctema nonynsuyum

70 3aKOHOMEpPHOCTKU NoBefeHnsa n




M|/|rpau,|/||7| XUNUBOTHbIX

CoobuLecTBo opraHnM3mMoB —

71 1
broueHo3

72 JKOCUCTEMA Kak OTKpbITas cuctema 1

73 KpyroBopoT BeLLeCTB 1 NOTOK 1
3HEepPrum B IKoCucTeme

74 OcCHOBHble NoKa3aTenn 3KOCUCTEMbI 1

75 JKoJiornyeckmne nupaMmnabl 1

76 i3meHeHns coobwecTB — CyKLeccum 1
MpupogHble 3KOCUCTEMBI.

77 DKOCUCTEMbI 03ep U peK. IKOCUCTEMBI 1
MOpEeN 1 OKeaHoB
MpupoAHbIE 3KOCUCTEMBI.

78 JKOCMCTEMbI TYHAP, NIeCoB, cTenen, 1
NYyCTbIHb

79 AHTpOMOreHHble 3KOCUCTEMBI 1
YpboakocncTtemsl. MNpakTuyeckas

80 paboTa «M3y4yeHne n onncaHue 1 0.5
ypb0o3KOCUCTEMBI»
3aKOHOMEPHOCTU (hOpMMNPOBAHUNSA

81 OCHOBHbIX B3aMOAENCTBUN 1
OPraHn3mMoB B 3KOCUCTEMAX
KOHTpOJIbHOE TecTMpoBaHue.
MexaHW3Mbl BO34eNCTBMUA

82 3arpsA3HEeHNn pasHbIX TUMOB Ha 1

cybopraHm3mMeHHOM, OpraHM3MeHHOM,
MonyNALUVOHHOM W 3KOCUCTEMHOM
YPOBHSAX




Buocdepa — obuwennaHeTapHas

83 1
obonoyka 3emnu

84 YyeHune B. U. BepHagckoro o 1
buocepe

85 3aKOHOMEpPHOCTU CyLLLeCTBOBaHWUSA 1
bruocepsl

86 KpyroBopoThl BELLECTB U 1
broreoxmmmyeckme Kbl

87 30HanbHOCTb buoctepbl. OCHOBHbIE 1
Brombl CyLun

88 YcTonymsocTb Brocgepsl 1

89 IKONOrnyeckme Kpm3suncol n nx 1
NPUYNHBI

90 Bo3aencTeune yenoseka Ha buocepy 1

91 AHTpOMNoreHHoe BO34eNCTBME Ha 1
PacTUTENbHbIA N XXUBOTHbLIN MUP

92 OxpaHa npupoabl 1

93 OCHOBHble NPUHLMMbI YCTONYNBOIO 1
pa3BUTNSA YenoBeyecTBa N NPUPOLbI
PaunoHanbHOe NpupoaononbL30BaHne

94 N coxpaHeHne brnonormyeckoro 1
pa3Hoobpa3uns 3emnu

95 O6o6uwieHne no Teme 1
«MUKpPO3BOMOLMA N €€ pe3ysibTaTbl»

96 O6o6uwieHne no Teme 1
«MaKpo3BOIOLNS 1 €€ pe3ynbTaTbl»
KOHTPObH

97 OHTpPOJIbHOE 1

TecTupoBaHune.0bobLLieHre No Teme




«lMpouncxoxxgeHne n pasBuTUE XXU3HN
Ha 3emne»

98

ObobLeHne no Teme
«MponcxoXxaeHne YenoBeka -
aHTPOMOreHes»

99

ObobLieHne no Teme «3Konorns -
HayKa 0 B3aMMOOTHOLLEHNSIX
OpraHM3MOoB»

100

0606LeHne no Teme «OpraHnU3Msbl 1
cpena obutaHmns»

101

KOHTpPO/IbHOE TeCTMpPOBaHMeE.
Ob6obLeHne no TeMe «3K0N0rns
BMOOB N MOMyasaUnmn»

0.5

102

KOHTpOJIbHOE TECTUPOBAHME .
0606LieHne no Teme «brocepa -
rnobanbHas 3KOCMCTEMA»

0.5

OBLLUEE KOJINYECTBO HYACOB MO MPOIrPAMME

102

7.5







YYEBHO-METOOMNYECKOE OBECINEYEHME
OBPA3OBATEJIbHOIO NMPOLLECCA
OBA3ATEJIbHbIE YHEBHbIE MATEPUAJIbI ONA
YYEHUKA

* buonorus, 10 knacc/ MaceyHunk B.B., KameHckuin A.A.,
Pybuos A.M. n apyrue; non penakumnen MNacevyHnka B.B.,
AKuMnoHepHoe obuecTBo «M3paTenbcTBO «lpocBeLLeHne»
* brnonorusg, 11 knacc/ NacevyHuk B.B., KameHckui A.A., Pybuos

A.M. n opyrue; nog penakumen MacevyHnka B.B., AKLMOHepHoe

obwecTtBo «M3gaTenbcTBO «[lpocBeLLeHne»

METOONWYECKUWE MATEPUANDBI ONA YHUTENA
Buonorus. NMoypoyHble pa3paboTku. 10-11 knacchl.

MpothnNbHbLIA YPOBEHD.

LNDOPOBbLIE OBPA3SOBATEJIbHbIE PECYPCbI U
PECYPCbl CETU UHTEPHET

resh.edu.ru






