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NMOACHUTEJIbHAA 3ATNMUCKA

MNporpamma no yye6HoMy npeamety "Buonorus” (ganee -
6uonorna) Ha YpoBHe cpeaHero o6buwero o6pa3oBaHus
pa3paboTaHa Ha ocHoBe defepanbHOro 3akoHa ot 29.12.2012 N2
273-®3 «06 o6bpasoBaHuu B Poccumnckon ®depepauunm», Oroc
COO, KoHuenuuu npenogaBaHnUsl  Y4ebHOro npegmera
«buonornsa» M OCHOBHbIX MONOXeHun depepanbHON paboyen
nporpamMmbl BOCMUTAHUS.

YyebHbIn npeametr «buonorusi»  yray6neéHHOro YpoOBHSA
nsydennss (10-11 knaccbl) SIBNSIeTCS OAHMM U3 KOMMOHEHTOB
npeaMeTHOM o6nactm «ECTeCTBEHHO-Hay4Hble MpeaMETbI».
CornacHo nonoxeHuam OrocC COO npodunbHble Yy4yebHble
npegMeTbl, M3y4yaemMble Ha YriybnéHHOM YpPOBHE, SABSAKOTCSH
cnocob6omMm auddepeHumaunm ob6ydYeHUss Ha YpPOBHE CpeaHero
obLero obpasoBaHuA n Npu3BaHbl obecne4ynTb
NPEEMCTBEHHOCTb MEXAY OCHOBHbIM OOLWMM, CpegHUM O06LLNM,
cpeaHuM npodeccrMoHanbHbIM M BbICLUMM ObpasoBaHueM. B 1o
XK€ BPeEMS KaXabl U3 3TUX YYEOHbIX NPeaMETOB AO/HKEH ObITb
OPUEHTUPOBAH Ha MNPUOPUTETHOE peLleHne obpasoBaTesibHbIX,
BOCNMTATENIbHbIX W pasBuBalOWMX 3afay, CBA3aHHbIX C
npodopueHTaumen oby4arowmxcs n CTUMyIMpOBaHNEM MHTepeca
K KOHKpeTHOM o061acTu Hay4yHOro 3HaHus, CBA3AHHOIO C
6uonornen, MeANUNHON, SKOSOTMEN, NMCUXOSIOrMen, CNOPTOM UK
BOEHHbIM L,E/I0M.

[porpamma no y4eb6HOMY npeameTy ‘buonorus” paér
npeacraBfeHne O Lenun n 3agavax usyvyeHms y4yebHoro npegmeTa
«brnonorus» Ha yrnybnéHHOM YpOBHe, onpeaensieT obsa3aTesnibHoe
(MHBapWaHTHoOE) npeaMeTHoe cofiepKaHue, ero
CTPYKTypupoBaHuWe Mo pasfjenamMm v TemaMm, pacrnpegesieHve no
KflaccaMm, peKoMeHAyeT  NocCnefoBaTesIbHOCTb  M3Y4YeHus
yyebHOro MaTtepmana C  YYETOM  MeXNpeaMeTHbIX U
BHYTPMMNPEAMETHbIX CBS3€M, JIOTMKU Y4YebHOro npouecca,
BO3PaCTHbIX OCOGEHHOCTEN obyvarowmxcs. B nporpamme no
61oNIorMM peannsoBaH NPUHLNM NPEEMCTBEHHOCTU C N3YYEHNEM
6uonorMM Ha ypoOBHE OCHOBHOrO o6uiero o6pasoBaHus,
6narogapa 4emMy npocMaTpMBaeTCsa  HanpaBfEHHOCTb Ha
nocneaytouiee pasBuTue 6UOSIOrMYECKMX 3HaHUN,
OPUEHTUPOBAHHbIX Ha ¢(oOpMUPOBaAHME €ECTECTBEHHO-HAY4YHOro
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MWPOBO33PEHMS, IKOSIOMMYECKOr0o MbILUNEHUS, NPeACTaBNeHNN O
30pOBOM 06pase XM3HU, Ha BOCNUTaHNE 6epeXHOro OTHOLLEHMS
K OKpy)aroulern npupoaHon cpepe. B nporpamme no 6uonorun
TaKXXe MnokasaHbl BO3MOXHOCTU y4yebHOro npegmeTta «bunonorms»
B peanusaumn TpeboBaHum OGroc COO K nnaHUpyemMbiM
JINYHOCTHbIM, MeTanpeaMeTHbIM U NpegMeTHbIM pesdynbTaTtam
obyyeHns n B GOPMMPOBAHMN OCHOBHbIX BMAOB Y4ebHO-
no3HaBaTeNbHON AeATEeNIbHOCTM 06y4aloWwmMxcss MO OCBOEHUIO
copepXXaHust 6MoNOrMyeckoro o6paszoBaHnsa Ha YpoBHE CpeHero
o6Lero obpasoBaHus.

YyebHbll npeameT «bnonornsi» Ha ypoBHe CpefiHero ooLero
obpas3oBaHuNA 3aBepLUaeT 6uonornyeckoe obpasoBaHme B LLIKONE
MW OPWEHTUPOBAH Ha pacClMpeHMe U yraybreHne 3HaHWUR
O0yYalLMXCA O >XUBOW NpUMpoAe, OCHOBAx MOJIEKYNSAPHON U
KNeTOYHON O6MOSIornn, 3IMOPUONIOTMM N BUONOTMU  Pas3BUTHUS,
reHeTUKK, cenekunm, BNOTEXHONOMMKN, 3BOTIKOLIMOHHOIO YYEHNS U
aKonormn.

N3yyeHne yyebHoro npeameta «buonorusi» Ha yriy61eHHOM
YPOBHE OpPMEHTMPOBAHO Ha MOArOTOBKY OO6yYawolWmxca K
nocrnenyrolweMy MNOJYYEHUO OUOSIONMYECKOro 06pa3oBaHUA B
Bysax W opraHmsauusx cpegHero  npogeccnoHanbHOro
obpasoBaHunsa. OCHOBY €ero copep)aHusi COCTaBnsieT cuctema
O6NONMOrMYECKMX  3HAHUK,  MOJIyYEHHbIX  Mpwu N3y4yeHumn
06y4aloWNMNCA COOTBETCTBYHOLLMX CUCTEMATUYECKUX pas3fesioB
6MONOrMM Ha ypoBHE OCHOBHOIO obuiero obpasoBaHus, B 10—11
Knaccax 9TWU 3HaHWA Nony4varoT pasBuTMe. TaK, pacluMpeHbl U
yrnyéneHbl 6MONOrMYECKME 3HAHUA O PacTEHUAX, XXUBOTHBDIX,
rpmbax, b6aKTepusx, opraHusme 4yesloBeKa, o6 MX
3aKOHOMEPHOCTAX YXN3HW, AOMNOSTHNTENbHO BKJ/THOYEHbI
6MONOrMyecKkMe CBEAEHUA  MPUKIAZAHOrO U MOMCKOBOrO
XapakTepa, KOTOpble MOXXHO MUCMONb30BaTb KaK OPUEHTUPbI AJ1s
nocnegytowero Bbibopa npodeccun. BosmoxHa — Takxke
MHTerpaumsa O6UONOrMYECKMX 3HAHMW C COOTBETCTBYHOLLMMMU
3HaHUSMM, NOJSTYYEHHbIMM 0ByYaOLWNMNCA NPU N3YYEHNN HU3UKNY,
XUMUK, reorpacdmn n MaTemMaTuKM.

CTpykTypa nporpaMmmbl Nno y4yebHoMy npeamety "buonoruma”
OTpaXxaeT CUCTEMHO-YPOBHEBbIN M 3BONMHOLMOHHbBIA NOAXOAbI K
n3yyeHnto o6uonormn. CornacHo WM, U3y4varoTCA CBOWCTBA MU
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3aKOHOMEPHOCTW, XapaKTepHble A/ XXUBbIX CUCTEM PasHOro
YPOBHS OpraHmM3aunu, 3BoIOLNK OpraHNU4YecKoro Mmpa Ha 3emrie,
COXpaHeHMs BUONIOrMYecKoro pa3Hoobpasus niaHeTbl. Tak, B 10
Knacce M3y4yaltoTCA OCHOBbl MOJIEKYNIAPHON WU KNETOYHOWN
6nonormm, 3aMO6pMOSIOTMN N OGUONOrMU PasBUTUSA, TEHETUKN W
cenekuun, OMOTEXHONOTMM WU CUHTETMYECKOM  6Mosorum,
aKTyanMsnpyroTcsa 3HaHMA 0by4atoLmnxca No 60TaHMKe, 300/10MUHn,
aHatomun, dusmonorum 4yenoseka. B 11 knacce wusyvatoTcs
9BOJIIOLMOHHOE y4YeHNE, OCHOBbI 3KONOTMK 1 y4eHue o buocdepe.

YyebHbin npeameT «buonorus» nNpusBaH o0b6GecneynuTb
OCBOEHME 006YYarLUMMUCA OUOSIONMYECKMX TEOPUA U 3aKOHOB,
naen, NPUHUMNOB M NpaBui, fexawmx B OCHOBE COBPEMEHHOWN
€CTeCTBEHHO-Hay4YHON KapTUHbl MMUpPa, 3HAHUM O CTPOEHUM,
MHOI006pa3snm U 0COHBEHHOCTAX KNETKWU, OpraHn3ma, Nonynsumm,
61oLLeHO03a, 3KOCUCTEMDI, O BblAAOLLMXCS HAaY4YHbIX LOCTMXKEHUSX,
COBPEMEHHbIX UCCMeAOBaHUAX B  6MONOrMKM, NpUKNagHbIX
acrektax OMONIOrMYecKMx  3HaHuMW. [Ona  pas3BuTMA U
NoAAEPXXAHUA MHTepeca oby4yaromxcs K 6MonorMm Hapsay co
3HauMTenbHbIM O6BHEMOM  TEOPETUYECKOro MaTepuana B
coAepXXaHun  nporpaMmbl  No  6uosiorMm  NpegycMOTPEHO
3HAaKOMCTBO C UICTOPUEN CTAHOBJIEHUA U PAa3BUTUS TON UIN UHOM
o6nactu 6monorun, BKIAAOM OTEYECTBEHHbIX M 3apybeXXHbIX
YYEHbIX B  peleHne  BaXHEeWWMux  OUOSIONMYECKUX U
9KONOrMYecKmnx npobnem.

Llenb wu3yyeHus yyebHoro npegmetra «buonormsa» Ha
Yyrny6nEHHOM YpOBHe — OBJlafieHne 06y4yaronMmNCa 3HaHUSMU O
CTPYKTYPHO-PYHKLUMOHANbHON  OpraHuMsauuuM XMBbIX CUCTEM
pasHOro paHra W npuoobpeTeHMe YMeHWN WCMOoNb3oBaTb 3TU
3HaHUA B POpPMMPOBaAHUM MHTEpeca K onpenenéHHon obnacTu
npogeccnoHanbHoOM AeATENbHOCTHN, CBA3AHHOW C 6BUOMIOrMen, Mnu
K Bbl6Opy Yy4yebHOro 3aBefeHuss Ana  NpPOAOIHKEHUS
6MoNorMyeckoro ob6pasoBaHms.

JocTmwkeHne uenn  n3yyeHUss y4yebHOro npegmeta
«brnonorusa» Ha yrny6néHHOM ypoBHE 06ecrneynmBaeTCs peLeHnem
cnepyrowmx sagau:

OCBOEHME 06yYatoLMMMUCA CUCTEMbI BUONTOTMYECKNX 3HAHUN:
06 OCHOBHbIX B6MONOrMYECKUX TEOPUAX, KOHLEMNUMSAX, rMnoTesax,
3aKoHax, 3aKOHOMEPHOCTAX W MnpaBwuiax, COCTaBAAKOLINX
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COBPEMEHHYIO €CTECTBEHHO-HAY4YHYIO KapTUHY MUPa; O CTPOEHUH,
MHOroo6pasum n ocobeHHOCTAX 6uonornyeckux cuctem (KneTka,
opraHuMsM, nonynsuusi, BuA, 6uoreoueHos, 6uocdepa); o0
BblAAIOWMXCA OTKPbITUAX W COBPEMEHHbIX WUCCNefoBaHUAX B
6MONOrnu;

O3HaKOMJIEHNE 06yYaloLMXCA C METOAAMWN NO3HAHWS XXMBOW
NPUPOAbI: UCCNefoBaTeIbCKUMU MeTogaMN BUONOTMYECKMX HayK
(MONeKynsipHOM U KNeToYHOW 6uonorun, 3MOpPUONIOrUN U
6MoNOrMM pasBUTUA, TEHETUKN U CeNEKLMU, BUOTEXHONOMUU U
CUHTETUYECKOM 6nonorun, NaneoHTOsIOrnMu, aKonoruu);
MeToJ4aMN CaMOCTOATENIbHOrO MNpOBEeAEHUA  OUONOrMYECKUX
nccnefoBaHuin B nabopatopun M B npupoae (HabntogeHwue,
N3MepeHUne, 3KCNEPUMEHT, MOAENMPOBaHMe);

oBnafeHne ob6y4alroLUMUCH YMEHUSIMU. CaMOCTOATENIbHO
HaxoAWTb, aHanM3uMpoBaTb W WCMNONb30BaTb OGUOMOrMYECKYHO
MHPOPMaLMIO; NONIb30BaTbCA BUOOrMYECKON TEPMUHONOTMEN U
CUMBOJINKOW; yCTaHaBNMBaTb CBA3b MeXAy pasBUTMemM 61Monormm
N coumanbHO-3KOHOMUYECKUMM N IKONMOrMYECKMMM NpoGieMamMu
4yesioBeYeCTBa; OLleHMBATb NOCNEACTBUA CBOEN AeATENbHOCTHU MO
OTHOLLEHMIO K OKpY)>Karouwen npupoaHoOu cpene, COOGCTBEHHOMY
340pPOBbIO U 340POBbIO OKPYXXaOLWKNX Ntofen; 060CHOBbIBATb U
cobnogatb Mepbl NpodunNakTUKN MHHEKLMOHHBbIX 3abonieBaHni,
npaBuna noBefeHns B npupoae u obecnevyeHnss 6e€30MacHOCTH
CO6CTBEHHOWN XWU3HELEATENbHOCTM B Ype3BblYalHbIX CUTyaLMaX
NPUPOAHOrO W TEXHOreHHOr0 XapakKTepa; XapaKTepusoBaTb
COBPEMEHHbIE Hay4Hble OTKPbITUS B 06/1aCTU GBUonoruy,;

pasBuTUE y 06yYaroLLMXCA MHTENEKTyalbHbIX M TBOPYECKUX
CMOCOGHOCTEN B MpoLecce 3HaAKOMCTBa C BblAalOLWMMUCS
OTKPbITUAMU U COBPEMEHHbIMU UCCNeOBaHUSAMU B 6uonorum,
pellaeMbiMK €0 NpobremMamMn, MeTofosIorMen 6MoorMYecKoro
nccnefoBaHus, npoBefeHus 9KCnepuMeHTasbHbIX
nccnefoBaHum, peeHnsa 6MoNornyecknx sagad, MoaenmpoBaHus
6UONOrMYECKMX OOBHEKTOB U NMPOLLECCOB;

BOCMMTaHME Yy O0Oy4YaroLMXCA LEHHOCTHOMO OTHOLUEHUS K
XMBOW Npupode B LENOM U K OTAeNbHbIM €€ O06bekTaM WU
ABNeHMsaM; GopMUpoBaHME  IKOJIOTMYECKOW, TEeHETUYECKOM
FPAaMOTHOCTK, O6LWEN KynbTypbl MNOBEAEHUS B NPUPOAE;
WMHTerpaummn eCTeCTBEHHO-Hay4YHbIX 3HaHWN;
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npuobpeteHne  obyyarwWMMUCA  KOMMETEHTHOCTM B
paLuMOoHaNbHOM MpPUPOAOMNO/SIb30BaHUN (COoBMtOAEHMEe MNpPaBuII
noBefeHWs B MNpupoAe, oxpaHbl BUAOB, aKOcUCTeM, 6uocdepnbl),
COXpaHeHUN COBCTBEHHOrO 340POBbSA U 340POBbSA OKPYXXaoLLUX
nogen  (cobnogeHns Mep  NpoduNakTMKu  3abosieBaHUN,
obecneyeHme 6e30nacHoOCTH YXXN3HEe[EeATeNIbHOCTH B
ypesBblYalHbIX CUTyauusax MpPUPOJAHOrO U TEXHOreHHOro
XapaKTepa) Ha OCHOBE UCMOJIb30BaHUA BUOIOMMUYECKUX 3HAHWUI U
YMEeHNN B NOBCELHEBHOW XXU3HW;

cospaHue yCnoBuMm Ans OCO3HaHHOro Bblb6opa
obyyatommMmncs MHAMBUAYaANbHOW o6pa3oBaTesibHOM
TpaekTopuMy, CMOCOOCTBYIOLLEW nocnegyoLiemy
npocdeccMoHarbHOMY CaMOOMpeAeneHnto, B COOTBETCTBUN C
UHAMBUAYANbHbIMU NHTEPEcaMm U NOTPEOBHOCTAMM pernoHa.

O6LLiee YNCo YacoB, OTBEAEHHbIX Ha U3yYeHne 6MoNormmn Ha
yrny6neHHoM  ypoOBHe  cpefHero obuwero  o6pasoBaHus,
cocTtaBnsieT 204 yaca: B 10 knacce — 102 yaca (3 Yaca B Hefiento),
B 11 knacce — 102 yaca (3 yaca B Hefieno).

OT60p OpraHusauMoHHbIXx ¢OpM, MEeToAOoB WU  CPeacTB
06y4yeHMss BUONOTMN OCYLLLECTBNSAETCA C YY4ETOM cneundukn ero
coep>XaHus 7 HanpaB/IEHHOCTH Ha NpoJoIKEHME
6MONOrNYecKkoro 06pasoBaHUA B OpraHuM3auuax CcpepHero
npodeccnoHanbHOro 1 BbiCLIEro o6pasoBaHus.

06s3aTesibHbIM yC/IOBMEM TMpuU OOYy4YeHUM OMONOorMM Ha
yrny6néHHOM ypoBHe SABNSIETCA NpoBefeHue nabopaTopHbIX WU
NpakTU4Yeckux paboT. Takxke y4dacTue obyvyawwmxca B
BbINO/IHEHMM MPOEKTHbIX M Yy4ebHO-uccnegoBaTeNbCKMX paboT,
TemMaTuka KOTOpbIX onpefenserca yvyuTenemM Ha OCHOBe
MMEIOLLNXCS MaTepunanbHO-TEXHUYECKUX PECYPCOB M MECTHbIX
NPUPOLHbIX YCNIOBUMN.
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COAEP>XAHUE OBYYHEHUA

10 KJ1ACC

Copep)XxaHue nporpammbl, BbleNeHHOe KypCUBOM, He
BXOAUT B MNPOBEpPKY rocyfapCTBeHHOM WTOroBOM aTTecTauuu
(TNA).

Tema 1. Buonorus Kak Hayka

CoBpeMeHHasas 6uonornss — KoMmMaekcHasa Hayka. KpaTkas
UcTopua  pasBuTUS  6uMonorn.  buonornyeckne Hayku wu
n3yyaemble UMKU NpobnemMbl. PyHaaMeHTanbHble, MPUKIagHbIE U
NMOMCKOBbIE Hay4Hble UccrneaoBaHus B 6Monoruu.

3HayeHne o6uonormn B GHOPMUPOBAHUU COBPEMEHHOWN
€CTeCTBEHHO-Hay4YHOM KapTuHblI Mupa. Npodeccuun, cBasaHHble C
6unonornen. 3HayeHme 6MONOrMN B NPaKTUYECKON OeATENIbHOCTH
yenoBeka: MeguLMHe, CeNiIbCKOM XO3AUCTBE, MPOMbILIEHHOCTH,
OoXxpaHe npupofbl.

LeMoHcTpauuu

MNopTpeTbl: ApuctoTenb, TeodpacT, K. JInHHen, XK. b. Jlamapk,
Y. HapsuH, Y. lNapeen, I. Mengenb, B. U. BepHagckun, N. T1.
MNaesnos, N. N. MeuHukos, H. WN. BaBunos, H. B. Tumodees-
PecoBckun, IxX. YoTcoH, ®. Kpuk, 1. K. bensies.

Tabnuubl N cxembl: «CBA3b 6UONOrUK C APYrUMU HayKaMmy,
«Cncrtema 6MONIOrMYECKNX HayK».

Tema 2. )Kuble cucTeMbl U UX U3y4eHue

XuBble cuUcTeMbl Kak nNpeaMeT W3yYeHUss OUOSOoruw.
CBOMCTBa >UBbIX CUCTEM: e€AUHCTBO XUMWUYECKOro cocCTaBa,
AUCKPETHOCTb U LeNIOCTHOCTb, CMIOXXHOCTb U YNOpPAL0YEHHOCTb

CTPYKTYpbI, OTKPbITOCTDb, camMoopraHusaums,
CaMOBOCMNpOU3BeeHNe, pa3apaXKMoCTb, U3MEHYMBOCTb, POCT U
pasBuTHe.

YPOBHM OpraHusauum >XUBbIX CUCTEM: MOJIEKYAPHbIN,
KNETOYHbIN, TKaHEBbIA, OPraHM3MEHHbIN,  MONYNASLNOHHO-
BUOBOMN, 9KOCUCTEMHDbIN (BMoreoLeHOTUYECKNIN), BUoChepHbIiA.
[poueccbl, npoucxoasuine B XMBbiX cuctemax. OCHOBHble
NPU3HaKM XXneoro. XXusHb Kak popma cyl,ecTBoOBaHUS MaTepuun.
Haykn, wusy4yarowme >XMBble CUCTEMbl Ha pasHbIX YPOBHSX
opraHusaummu.

PepaktupoBatb B WPS Office



N3yyeHne XnBbix cucteM. MeToabl BUONOTMYECKON HayKW.
HabnogeHne, uW3MepeHue, IKCNEPUMEHT, CcucTemMaTusauus,
MeTaaHanus. [loHATME O 3aBUCMMOM WU  He3aBUCUMOW
nepemMeHHon. [lnaHupoBaHWe aKcrnepuMmeHTa. [locTaHOBKa WM
npoBepka runotes. Hynesasa runotesa. [NoHATUE BbIGOPKN N eé
JOCTOBEpPHOCTb. Pas3bpoc B 6MonOrMyeckmx pAaHHbix. OueHka
AOCTOBEPHOCTU NOJIYYEHHbIX pe3ynbTaToB. [TPUUYMHBbI UCKaXKeHUSA
pe3ynbTaToB aKcrnepumeHTa. NoHATHe cTaTUCTUYECKOro TecTa.

JeMoHcTpauuu

Tabnuubl © cxembl: «OCHOBHble MNPU3HAKU  XKXUSHWUY»,
«bnonornyeckne cuctembl», «CBOMCTBA >XMUBOW MaTepumny»,
«YPOBHU OpraHmsaumun XXnsomn npupogbl», «CTpoeHne XNBOTHOM
KNeTKN», «TKaHU XXMBOTHbIX», «CUCTEMbI OPraHOB Ye/I0BEYECKOI0
opraHusma», «buoreoueHos», «buocdepa», «MeTogbl U3y4YeHUS
YXXWUBOW Mpupoabl».

O6opynoBaHue:  nlabopaTopHoe  obopydoBaHue  Ans
npoBeAeHnst HabtoAeHNIN, USBMEPEHU, SKCMEPUMEHTOB.

MNpakTuyeckaa pabota «Mcrnosnb3oBaHWe  pasfIUYHbIX
METO0B MPU N3YYEHNMN XXUBbIX CUCTEMD.

Tema 3. buonorusa KneTku

Knetka — CTpPYKTYpHO-QYHKUMOHANIbHAA eAuHULa >XUBOTO.
NcTopns oTkpbiTuA KneTku. PaboTtbl P. T'yka, A. JleBeHryka.
KnetouyHaa Teopus (T. LUeaHH, M. LUneipeH, P. Bupxos).
OCHOBHbIE MOM0XXEHUA COBPEMEHHOW K1IETOYHOW Teopun.

MeToabl  MOJIEKYNSIPHOM U KJNETOYHOM  BMOSIOTUM:
MWKPOCKOMNUSA, XxpoMmaTtorpadus, anektpodopes, MeETOA MeYEHbIX
aTOMOB, AnddepeHumnanbHoe LeHTpudyrnpoBaHue,
KYNbTUBUPOBAHUE KNETOK. M3ydyeHne UKCUpOBaHHbIX KJIETOK.
OneKTpoHHaa MuKpockonus. KoH@okasibHass MUKPOCKOIUS.
ButasibHoe (MpuKXn3HEeHHOE) N3y4yeHne KIETOK.

eMoHcTpauuu

MopTpeTbl: P. I'yk, A. JleBeHryk, T. LLBaHH, M. LLinenaeH, P.
Bupxos, K. M. bap.

Tabnuubl 1 cxemMbl: «CBETOBOW MUKPOCKOM», «JIEKTPOHHDbIN
MUKPOCKOMN», «IcTOpUA pasBUTUA METOAOB MUKPOCKOMUNY.

O6opyaoBaHMe: CBETOBOM MUKPOCKOMN, MMUKponpenaparthbl
pacTUTENbHbIX, XXKUBOTHbIX U 6aKTepuasnbHbIX KETOK.

MNpakTuyeckana pabota «M3yyeHne MeETOAOB KJIETOUYHOMN
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6uonoruun (xpomaTtorpadus, anekTpodopes, audpdepeHunanbHoe
LueHTpudyrmupoaHue, MLP)».

Tema 4. XuMun4yeckasa opraHusauma KNeTku

XUMUYECKMIA  COCTaB  KNeTKn. Makpo-, MUKpo- #
yNbTPaMUKpPO3nieMeHTbl. Boaa n eé€ ponb Kak pacTBopuTens,
peareHTa, y4acTue B CTPYKTYPUPOBAHUMN KNETKU, TENSTOPErysiLun.
MwuHepanbHble BellecTBa KNeTKW, ux buonorndeckas posnb. Ponb
KaTMOHOB U aHWOHOB B KJIETKE.

OpraHuyeckue BellecTBa KNTeTKMW. Buonornyeckue
nonumepbl. benkn. AMMHOKUCNIOTHbIN cocTaB 6enKoB. CTPYKTYpbl
6enkoBo Monekynbl. NepBMYHaa CTpyKTypa 6enka, nentuaHas
cBA3b. BTOpuYHas, TpeTuMyHasa, uYeTBepTMYHaa CTPYKTYpbl.
HeHaTypaumsa. CsownctBa 6enkoB. Knaccudukaumsa 6enkoB.
Bruonornyeckune pyHKUnM 6enKoB. [pHOHbI.

Yrnesoapbl. MoHOCaxapuabl, Aucaxapuabl, onurocaxapuabl u
nonucaxapuapl. O6WMN nNnaH CTPOEHUS U HU3NKO-XMMUYECKUNE
CBOMCTBaA yrnesonoB. buonornyeckne yHKUMN yrneBoLo0B.

Jinnnapbl. M'mapodunbHoO-rnapodobHble CBOMCTBA.
Knaccupukauua nunungoB. Tpurnvuepuabl, docdhonmnuapl,
BOCKMW, CTepouabl. buonornyeckne ¢pyHkummn nunmpos. O6ume
cBOMNCTBa 6MONOrnMYecknx MembpaH — TEKy4YecTb, CNOCOBHOCTb K
camMO3aMblKaHUIo, NONYNPOHULLIAEMOCTb.

HyknenHosble  kucnotbl. OHK wn PHK. CtpoeHune
HYK/TEUHOBbIX KUCIOT. Hykneotuabl. MpuHUMN
KoMmniemeHTapHocTu. [NpaBuno Yapradda. Ctpyktypa OHK -
ABOMHaa cnupanb. MeCToHaxoXaeHne U 6uonormyeckme
dyHkumm OHK. Buabl PHK. ®yHkumn PHK B kneTke.

CtpoeHne wMonekynbl AT®. Makpoapruyeckne cBsisn B
MosneKyne ATO. Bruonorunyeckue byHKUMU ATO.
BoccTaHOBNEHHblE NMEPEHOCUYUKN, UX PYHKUMKN B KNneTke. [pyrue
HykneosngTpugocpatsl (HTP). CekBeHmpoBanme OHK. Mertogbi
reHOMUKM, TPAHCKPUITOMUKH, [IPOTEOMUKM.

CTpyKTypHas 6uonorusa: 6uoxmmmyeckmne n 6uodumsmnyeckme
nccnefoBaHus coctaBa WM MPOCTPAHCTBEHHOW  CTPYKTYpbl
6uomonekyn.  MogennpoBaHne — CTPYKTypbl — nU  QYHKUNI
6UMOMOJIEKYST U MX KOMIIIEKCOB. KOMIMbIOTEPHbIV AN3aliH U
OpraHN4YeCcKui CUHTE3 GUOMOJIEKYJT U UX HEMNPUPOLAHbIX aHas1oros.

eMoHcTpauuu
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MopTpeTbl: J1. Monwnur, k. YoTcoH, ®. Kpuk, M. YunkuHc, P.
®paHknuH, ®. CaHrep, C. MNpyaunHep.

Onarpammbl: «PacnpegeneHne XMMUYECKUX 31IEMEHTOB B
HEXMBOW npupoae», «PacnpeneneHne XMMNMYeCKUX 31EMEHTOB B
YXXUBOW npupope».

Tabnuubl 1 cxembl: «[lepnogmnyeckas Tabnmua XMMMYeCKUX
anemMeHTOB», «CTpoeHne MoseKkysnbl BOAbl», «BellecTBa B cocTaBe
opraHnamoB», «CTpoeHue Monekynbl 6enka», «CTpyKTypbl
6enKoBOM  MONeKynbl», «CTpoeHMe MONeKyn YrneBonoB»,
«CTpoeHne Mornekyn nunuaoB», «HyKNeMHoBble KUCIOTbI»,
«CTpoeHune monekynbl ATO».

O6opyaoBaHMeE: XMMUYeckas nocyga n o6opypoBaHue.

JlabopaTtopHasa pa6oTta «O6Hapy)KeHne 6eNKOB C NMOMOLLbHO
KayeCTBEHHbIX peakLuuin».

JlabopaTopHaa pabota «WccnepoBaHue — HYK/IEMHOBbIX
KUCNOT, BblAeNeHHbIX U3 KNEeTOK pas/INyHbIX OPraHM3MoB».

Tema 5. CTpoeHune n PyHKUUKU KNeTKH

Tunbl KNeToK: adyKapuoTuyeckass W MpoKapuoTuyeckas.
CTpYyKTYpHO-pYHKLMNOHaNbHble 06pa3oBaHUs KNETKMN.

CTpoeHMe NpoKapuMoTUYEeCKOWN KNeTKW. KneTouyHas CTeHKa
6akTepun n apxen. OCOBEHHOCTU CTPOEHUA TreTepoTPOGHON WU
aBTOTPOPHOM MPOKApMOTUYECKMX KEeTOK. MecTto u ponb
NpoKapuoT B 6BuoL,eHo3ax.

CTpoeHune n PyHKUMOHMPOBAHNE IYKAPUOTUYECKOWN KIETKM.
MnasmaTtnyeckas MembpaHa (nnasmanemma). CTpyKTypa
nnasmMaTMyeckon MembpaHbl. TpaHCNoOpT BeLWECTB 4epes
nnaasmMaTuUyeckyro MeMOpaHy: NacCUBHbIN (amddysus,
obneryéHHas audadyamns), akTUBHbIN (MEPBUYHbBIA U BTOPUYHDIN
aKTUBHbIM TpaHcnopT). [MonynpoHMuaemMocTb MeM6paHbl. PaboTa
HaTpMN-KanNMeBOro Hacoca. AHAOUMTO3: NUHOUMTO3, dharounTos.
9K30umMTO3. KneTtoyHas cteHka. CTpyKTypa U QyHKLMN KNETOYHOWN
CTEHKW paCTeHUI, rpuobos.

LinTonnasma. LinTosoneb. LinTockener. [BXXeHne
LUMTOMNIasMbil. OpraHongpbl KNeTKu. OfHOMeMObpaHHble
opraHouAbl KneTku: aHgonnasmatmyeckas cetb (AMC), annapat
[oNba)Xn, NN30COMbI, UX CTpPOoeHMe n (yHKumn. BsammocBsasb
OAHOMEMOpaHHbIX OpraHoMAoB KieTKU. CTpoeHue rpaHynsipHoro
petukynyma. MexaHuam HarpassieHns 6eskoB B S[1C. CuHTes
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pacTBOpUMbIX 6enkoB. CMHTE3 KNETOYHbIX MeMbpaH. [naakui
(arpaHynsipHbIA) aHAOMIa3MaTMUYeCKUn peTukynymMm. CekpeTopHast
byHKuma annapata lonbgxn. Mogngukayms 6es1KoB B arnrnapare
lonbpxun. CoptupoBka 6es1koB B arninapare [obgxxun. TpaHcnopT
BellecTB B K/ieTKe. Bakyonn pactutesibHbIX KNeTok. KneTo4YHbin
cok. Typrop.

[lonyaBTOHOMHble  OpraHouAbl KNEeTKU:  MUTOXOHAPUN,
nnactuabl.  llpoucxoxgeHme  MUTOXOHAPUA U [/1acTuy.
CumbunoreHes (K.C. Mepexkosckuii, J1. Maprysuc). CTpoeHue u
GYHKUMM MUTOXOHAPUK M nnactui. [epBUYHbIe, BTOPUYHbIE U
CNOXHble naacTuabl (DOTOCUMHTEINPYIOLLMUX 9yKapuorT.
XnoponnacTbl, XpOMOMJIacTbl, IEMKOMNACTbI BbICLLUNX PaCTEHUN.

HemembpaHHble opraHouabl KneTkn CTpoeHue u dyHKunm
HeMeMObpaHHbIX opraHomaoB KNEeTKM. Pnéocombil.
lpomexyToyHble @unameHTbl. MukpodunameHTbl. AKTUHOBbIE
MUKPOGDUIaMEHTHI. MblLLEeYHble KNeTKu. AKTUHOBbIE
KOMITOHEHTbI HeMbILLIEYHbIX K/1eTOK. MWKpOTPY6OUKM.
KneTo4yHbin LeHTp. CTpOeHUE N ABUXXEHUE XXTYTUKOB N peCHUYeK.
MWKPOTPY6OUKHM LuTonnasmbil. LleHTpuonb. benkn,
accounmnpoBaHHbIE C MUKPOUIaMeHTaMU U MUKPOTPYO6OYKaMU.
MoTopHbie 6€eKu.

Appo. O6onoyka sfpa, XpoOMaTKH, Kapuonnasma, aApbILKw,
MX CTpOeHMe U QYHKUMKU. HA[epHbin  6enkoBbIM  MaTpUKC.
[poCTpaHCTBEHHOE pacrosioXXeHMe XPOMOCOM B UHTepdasHOM
aape. 3JyxpomatnH un rerepoxpomartuH. benku xpomaTuHa -
FMCTOHbI. [uHamuka S[EPHON 060/I04KM B MUTO3E. S[EPHbIV
TpaHcCropT.

KneTtouHble BkNOYeHUA. CpaBHUTENbHaA XxapaKTepucTuka
KN1eTOK 3yKapuoT (paCTUTENbHOMN, XXUBOTHOW, FPUGHON).

eMoHcTpauuu

MopTpeTbl: K.C. MepexxkoBckui, J1. Maprynuc.

Tabnuubl n cxemMbl: «CTpOEHME 3YKAPUOTUYECKON KNETKWU»,
«CTpoeHMe >KMBOTHOM KIeTKku», «CTpoeHne pacTUTeNbHOMN
Knetkun», «CTpoeHne MUTOXOHApUW», «HAppo», «CTpoeHue
NPOKapPUOTUYECKOMN KIETKMU».

O6opyaoBaHMe: CBETOBOM MUKPOCKOMN, MMUKponpenaparthbl
pacTUTENbHbIX, XXNBOTHbIX KNeToK, MuUKpornpenapaTbl
6aKTepunanbHbIX KNETOK.
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JlabopaTopHaa pa6oTa «M3yyeHMe CTPOEHMA  KJeTOoK
pas/INYHbIX OPraHN3MOB».

MNpakTuyeckana paboTa «M3yyeHMe CBOWCTB KJI€TOUYHOM
MeMOpaHblI».

JlabopaTopHaa pa6oTta «WccnepgoBaHve nnasmonmsa U
Aennasmosinia B pacTUTESIbHbIX KNeTKax».

MpakTuyeckan paboTta «M3yyeHne ABMXKEHUS LUTOMIasMbl B
pacTUTENbHbIX KITETKax».

Tema 6. O6MeH BeLLeCTB U NpeBpaLleHue 3HEPrumn B KneTke

AccumMunnaumMs M aucCcMMUNAuMAa —  ABe  CTOPOHbI
MeTabonnama. Twunbl O6MeHa BeLeCcTB: aBTOTPOMHbIA M
reTepoTpoPHbIN. YyacTne Kucnopoga B OOMEHHbIX Mpoueccax.
OHepreTMyeckoe obecrieyeHne KNeTku: npeBpawieHne ATD B
OOMEHHbIX npoueccax. PepMeHTaTUBHbIN XapaKTep peakuui
KNeTo4yHoro metabonuama. PepmMeHTbl, UX CTPOEHUE, CBOUCTBA U
MexaHnam pgencteus. KodepmeHTtbl. OTnmumsa ¢depMeHToB OT
HeopraHu4yeckuMx KatanusaTopoB. benku-akTuBaTopbl U 6eKu-
MHIMOBUTOPBbI. 3aBUCUMOCTb CKOPOCTU EPMEHTATUBHbIX peakLnin
OT pas/IN4YHbIX PaKToOpPOB.

[lepBMYHbIA CUHTE3 OpraHNW4YecKMX BeLeCTB B KJleTKe.
doToCUHTE3. AHOKCUIrE€HHbIN W OKCUIreHHbINi (POTOCUHTEZ Y
b6akTepuii.  CBeTocobuparoyme  nMUrMeHTbl U MUrMEHTbI
peakynoHHoro LeHTpa. Ponb xnoponnactoB B npouecce
doTocuHTesa. CeetoBas n TeMHoBas pasbl. PorogbixaHmne, Cs., Cs
- n CAM-tunbl ¢otocuHTe3a. NMpoAyKTUBHOCTbL (OTOCUMHTE3A.
BnusHne pasnuuyHbix (akTopoB Ha CKOpPOCTb (OTOCUMHTE3A.
3HayeHune poToCUHTE3A.

XeMocuHTes. PasHoobpasne opraHn3MoB-XEMOCUHTETUKOB:
HUTpUdUUMpytowme 6akTepum, Xenesobaktepmn, cepodbakTepumm,
BOAOPOAHbIe 6aKTepUN. 3HaUYEHNE XEMOCUKHTESA.

AHaspo6Hble opraHnambl. Bupgbl 6poxeHus. [poayKTbl
OPOXEHMS U UX UCMNOMb30BaHME YenoBeKOM. AHa3po6Hble
MWKPOOPraHn3mbl Kak 06beKTbl BUOTEXHONOrNKU N BO3OYAUTENN
60/1e3HEN.

A3pO6Hble OpraHu3Mbl. JATamnbl 3HEPreTUMYeckoro obMmeHa.
MNoarotoBuTeNbHbIM  3dTan. [nNukonus —  6GecKUcnopogHoe
pacLienneHmne rnroKosbl.

Buonornyeckoe okucneHne, Nun KNeToyHoe gbixaHue. Ponb
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MWUTOXOHAPUA B rnpoueccax OMONOrM4YecKoro OKMUCNEHUS.
Limknnyeckune peakuunun. OkucnutenbHoe @ochopunmpoBaHme.
SHeprusa MemMOpaHHOro rpagneHTa rMpoToHoB. CuHTEe3 AT®:
pabota rnpoToHHou AT®-cuHTasbl. lMpenmyliecTBa asapobHOro
nyTM obMeHa BeLeCTB nepesj aHaspobHbIM. IPPEKTUBHOCTb
9HepreTMyeckoro obmMeHa.

LeMoHcTpauuu

MNopTpetbl: k. [lpuctan, K. A. Tumunpnases, C. H.
BuHorpaackumn, B. A. 3Hrenbrapar, 1. Mutyenn, . A. 3aBap3uH.

Tabnuubl un cxembl: «DOTOCUHTE3», «IHEPreTUYecKun
obmMmeH», «buocuHTes  6enka», «CTpoeHue  depMeHTay,
«XeMOCUHTE3»,

O6opynoBaHuMe: CBETOBOW MUKpOcKon, obopyagoBaHue Ans
NPUroTOBIEHNA NOCTOAHHbIX U BPEMEHHbIX MUKpOMpenapaTos.

JlabopaTopHasa pa6bota «M3yyeHne  KaTanUTUUECKOM
aKTUBHOCTU (hepMeHTOB (Ha NpuMepe aMunasbl UK KaTanasbl)».

JlabopaTtopHasa pab6oTa «M3ydyeHne (pepMeHTaTMBHOIO
pacliensieHMs rnepokcupga BOAOpPOAA B PacTUTENbHbIX W
YXXMBOTHbIX KleTKax».

JlabopaTopHast paboTta «CpaBHeHue npoueccoB
hOTOCUHTE3A N XEMOCUHTE3aY.

JTabopaTtopHasa pa6oTa «CpaBHEHNE NPOLECCOB BPOXKEHUSA U
AbIXaHUs».

Tema 7. HacneactBeHHast UHpopMaLumsa U peanusaums eé B
KneTke

Peakuun MaTpPUYHOro CUHTEe3a. MpuHUMN
KOMMJIEMEHTAPHOCTM B  peakuuax MaTpuUyHOro CuHTesa.
Peanusauua HacnegcTBeHHOMW MHPOpMaLUUMN. eHeTUYEeCKUn Kog,

ero cBoucTBa. TpaHcKkpunuuMa — MaTpuyHbii cuHTe3 PHK.
MpuHUMNbI TPaHCKPUNLUNK: KOMMMIEMEHTapHOCTb,
aHTUnNapannenbHoOCTb, aCUMMETPUYHOCTb. CospeBaHune

matpnyHbix PHK B aykapunotndyeckou KirieTke. Hekoaupyroume
PHK.

TpaHcnauma mn eé atanbl. Yyactne TpaHcnopTHbiXx PHK B
6uocnHTese 6enka. Ycnoeus 6uocumHTesda 6enka. KogmpoBaHue
aMWHOKMCNOT. Ponb pn6ocom B BUOCUHTE3E Benka.

CoBpeMeHHble  npejcTaB/IeHNss O  CTPOEHUU  EHOB.
OpraHusauma reHoma y npokapuoT W 3aykapuoT. Perynaums
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aKTMBHOCTW reHoB Yy npokapuoT. 'mnoTtesa onepoHa (P. XKakob,
X. MaHo). MonekynspHble MexaHu3Mbl 3KCIPECCUU [EHOB Y
aykapnot. Ponb xpomatuHa B peryisayun paboTbl E€HOB.
Perynauua OO6MEHHbIX nmpoueccoB B KneTke. KneToyHbin
roMeocTas.

Bupycbl — HekneToyHble ¢GOpPMbl XWU3HU U ObnuraTHble
napasntbl. CTpoeHWe nNpOCTbIX WU  CJ/IOXHbIX  BUPYCOB,
peTpoBupycoB, 6aktepunodaroB. JKusHeHHbii yuka  LHK-
cogepyxaLymx BUPYCOB, PHK-cogepkatymx BUPYCOB,
b6akTepmnogaroB. ObpaTHasi TPaHCKPUIILNS, peBepTasa, MHTerpasa.

BupycHble 3abofieBaHUSA 4YesioBEKA, XXMBOTHbIX, PaCTEHUN.
crna, CoViD-19, couunanbHble U MegULMHCKME NMPOBIEMDI.

buonHgopmatTuka: UHTErpaunms M aHaams  60/IbLUNX
maccuBoB («bigdata») CTPYKTYPHbIX GUOJIOrMYECKNX JaHHbIX.
HaHotexHonorun B 6uosnormm m meguumHe. porpammupyemsie
GyHKYmMu 6es1koB. Criocobbl JOCTaBKN J1IeEKapPCTB.

JeMoHcTpauuu

MopTpeTbl: H. K. Konbyos, . N. UBaHOBCKUNA.

Tabnuubl 1M cxembl: «bunocuHTes 6enka», «leHeTU4YecKun
Koa», «<Bupychbl», «bakTepnodarm».

MNpakTuyeckan pabota «CosaaHne MoJenv BUpycan.

Tema 8. )KW3HEeHHbIN LMK KNEeTKH

KneTouHbIn unkn, ero nepuoabl u perynauus. WHtepdasa u
MnUTO3. OCO6EHHOCTU MPOLLECCOB, NpoTeKarwmnx B UHTepdase.
NMoagrotoBka  KNeTkM K geneHuto.  [pecUHTeTUYecKum
(NOCTMUTOTUYECKN), CUHTETUYECKUA W MOCTCUHTETUYECKUN
(NnpeMuTOTUYECKMIA) Nepuoabl MHTepdasbl.

MaTpuuHbin cuHTe3 [OHK - pennukaumsa. TlpuHUMNbI
pennukaunn OHK: KoMnnemMeHTapHOCTb, NMOJYKOHCEPBATUBHbIN
CWHTE3, aHTunapannenbHocTb. MexaHnsamMm pernnkauun [OHK.
XpomMocombl. CTpoeHne XpoMOCOM. Tenomepbl U TerloMepasa.
XPOMOCOMHbBIA Habop KNeTKM — Kapuotun. [OuMnnouaHbin U
raniongHbln Habopbl XPOMOCOM. [[OMOSIOrNYHbIE XPOMOCOMbI.
[MonoBble XpOMOCOMBI.

HeneHne kneTkn — Mutos. Ctagmum MuTOo3a 1 Npomncxoasiume
B HUX npoueccbl. Tunbl MuUTO3a. KapuokMHe3 U LUTOKMHES.
Buonorunyeckoe 3HayeHne MnUTO3A.

Perynauums MWTOTUYECKOIro LUuKnia KNeTKM.
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[porpaMmmMunpyemMas KneToyHas rmbenb — anonTos.

KneToyHoe s4p0o, XpOMOCOMbI, pYHKLMOHaNbHast reHOMUKaA.
MexaHnambl riposnngepauny, ANPOEOEPEHLUNPOBKN, CTaPEHUS U
rméesnmn Knetok. «Lugpoas Kaetka» — OGUOMHGPOpmaTnyeckue
MoZAENN PYHKLNOHUPOBAHNS KITETKM.

eMoHcTpauuu

Tabnuubl N cxembl: <KU3HEHHbIN LUK KNeTKn», «MUTo3s»,
«CTpoeHune xpoMocomy», «Pennukauns JHK».

O6opyaoBaHMe: CBETOBOWM MMUKPOCKOM, MWKponpenaparbl:
«MUTO3 B KJIeTKax KopeLlKa nyka».

JlabopaTopHasa paboTa «/3yyeHne XPOMOCOM Ha roTOBbIX
MUKpornpenapaTax».

JlabopaTtopHaa pabota «HabniogeHne MuTo3a B KJETKax
KOHYMKa KopeLlKa Niyka (Ha roToBbIX MUKpOMpenaparax)».

Tema 9. CTpoeHue U PyHKUUM OpraHu3MoB

Buonorunyeckoe pa3Hoo6pasue OpraHn3MoB.
OAHOKNETOYHbIE, KOJTOHNAJbHbIE, MHOFOKE€TOYHbIE OPraHWU3Mbl.
Oco6eHHOCTH CTpOeHus " XU3HeeAaATeNbHOCTH

OOHOKNETOYHbIX OpraHn3mMoB. bakTepun, apxeun, OAHOKIIETOYHbIE
rpubbl, OOHOKNETOYHble BOAOPOCIW, ApYyrne  MpPOTUCTHI.
KonoHuanbHble opraHnsMmbl.

B3anMMocCBA3b YacTe MHOMOKJIETOYHOro opraHusma. TKaHw,
opraHbl U cuctembl opraHoB. OpraHuMsM Kak eauHoe Lenoe.
[[lomMeocTas.

TKaHu pacTeHun. Tunbl pacTUTENbHbIX TKaHen:
obpasoBaTefibHasi, MOKPOBHas, NpoBOAsLLas,  OCHOBHas,
MexaHun4yeckas. OCcob6eHHOCTH CTpOeHus, DYHKLNN n
pacrosioXXeHnUsa TKaHen B opraHax pacTeHUMN.

TKaHW >XXUBOTHbIX U 4enoBeKa. Tunbl XWBOTHbIX TKaHEW:
anuTenunanbHad, COoeAWHWUTENbHas,  MbllleyHasd, HepBHas.
OCOBEHHOCTU CTpOeHUs, DYHKLUMA M PacrosioXXeHUs TKaHen B
OopraHax >XMBOTHbIX U YyenoBeka.

OpraHbl. BeretaTnBHbIe U reHepaTMBHble OpraHbl pacTeHUMN.
OpraHbl U CUCTEMbI OpraHOB XXWBOTHbIX U 4YenoBeka. OyHKUUK
OpraHoB M CUCTEM OpPraHoB.

Onopa Tena opraHmamoB. Kapkac pacTteHun. Ckenetbl
OAHOKNETOYHbIX U MHOIMOK/IETOYHbIX YXXWUBOTHbIX. Hapy>XHbIn U
BHYTPeHHUM ckenet. CTpoeHne 1 TUMbl COegUHEHUA KOCTEN.
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I1BW>XeHune  opraHusmMoB. [IBMXeHWe  O[HOKJIETOYHbIX
OpraHn3MoB: aMEBOMAHOE, XIYTUKOBOE, PpeCHUYHOE. [BUXeHMe
MHOIOKJ/TIETOYHbIX PacTeHun: TPONMuamMbl U HacTuu. [BuKeHue
MHOIOKJ/IETOYHbIX XXMBOTHbIX W YesioBeKa: MbllleyHass cucrtema.
Pednekc. CkeneTHble MbILLbl U UX paboTa.

[MnTaHMe opraHusmoB. [lornouieHne BOAbI, YrIEKUCIIOro
rasa  MMHeparsibHbIX BeLLEeCTB pacTeHnAMMU. lNMnTaHne XUBOTHbIX.
BHYTPUNONOCTHOE U BHYTPUKNETOYHOE nuweBapeHue. lNntaHune
MO3BOHOYHbIX XWBOTHbIX. OTAEeNbl MULEeBapuTesIbHOro TpakTa.
MNuweBapuTenbHble  XXenesbl. [luweBapuTenbHaa cucrtema
YyesioBeka.

IbixaHne opraHusmoB. [lbixaHne pacTeHun. [bixaHue
XMBOTHbIX. [Ouddysma rasoB 4yepes MNOBEPXHOCTb KIETKMW.
KoxHoe pAbixaHue. [bixaTenbHad NOBEPXHOCTb. YXabepHoe u
NEéroyHoe AbixaHue. [lbixaHne TMO3BOHOYHbIX >XMUBOTHbIX U
yenoBeka. OBOJIIOLMOHHOE YCIIOXXHEHME CTPOEHUA  JIErKUX
NO3BOHOYHbIX XXMBOTHbIX. [lbixaTenbHas CuUCTeMa 4enoBeka.
MexaHU3M BEeHTUNAUMKU NErKUX Yy MTUL N MIEKOMUTAKOLLKX.
Perynauua gbixaHus. [bixatenbHble 06bEMbI.

TpaHCcnopT BewecTB Yy OpraHM3MoB. TpaHCNOpPTHble
CUCTEMbl pacTeHuMi. TpaHCropT BewWwecTB Yy >KMUBOTHbIX.
KpoBeHOoCHass cuctemMa M eé opraHbl. KpoBeHOCHasa cuctema
NO3BOHOYHbIX XXWBOTHbIX M 4enoBeka. Ceppue, KPOBEHOCHbIE
cocyabl M KpoBb. Kpyrn KpoBooOpalleHuUs. IOBOJSOLMOHHbIE
YC/TOXXHEHUA CTPOEHUS KPOBEHOCHOW CUCTEMbl MO3BOHOYHbIX
XXMBOTHbIX. PaboTa cepaua un eé perynaums.

BolgeneHne y opraHmsmoB. BbigeneHne y pacTeHui.
BbigeneHne y >»XuBoTHbIX. CokpatuTesnbHble Bakyosn. Oprabl
BblaeneHnsa. dOunbTtpauus, cekpeuus u obpaTHoe BcCacblBaHME
KaKk MexaHW3Mmbl paboTbl opraHoB BblgeneHus. CBs3b MOMOCTH
Tesla C KPOBEHOCHOM U BblaenuTenbHOM cuctemamu. BolgeneHune
Y MO3BOHOYHbIX XXWUBOTHbIX U 4enoseka. [louykn. CTtpoeHue u
dbyHKUMOHUpoBaHMe HedpoHa. ObpasoBaHME MOYM Y YeNOBEKa.

3awmrta y opraHmsamMoB. 3awiuta y OAHOKJ/IETOYHbIX
opraHnamoB. Cnopbl 6aKTepui U UNCTbl NpOCTenwunx. 3awmTa y
MHOIOKJ/IETOUYHbIX pacTeHuMin. KyTukyna. CpencrtBa naccMBHOW M
XMMUYeCcKon 3awnTbl. PUTOHUMAbI.

3awmTta y MHOrOKJ/IETOYHbIX >XMBOTHbIX. [MTOKPOBbI U UX
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npousBogHble. 3alnTta opraHuamMa oOT 6ones3Hen. VMIMMyHHas
cucrtema yenoseka. KneTouyHbin U rymopasibHbli UMMYHUTET.
BpOXXAEHHbIN N MPUOBPETEHHDBIA Ccreunduyecknin  UMMYHUTET.
Teopusi KnoHanbHo-cenekTUBHOro nMmyHuteta (M. dpnux, ®. M.
BepHeT, C. ToHeraBa). BocnanutenbHble OTBETbl OpPraHM3MOB.
Ponb BpPOXAEHHONO MMMYyHUTETA B pPasBUTUM CUCTEMHbIX
3aboneBaHuN.

PasapaXumocTtb n perynauuns y OpraHM3Mos.
PasgpaXXmMMocTb Yy OAHOK/ETOYHbIX OpraHnM3MoB. TaKCUCbI.
PasgpaxMMocCTb U perynauusa y pacteHuin. PoctoBble BellecTBa n
X 3Ha4YeHue.

HepBHasa cuctema n pednekTopHasa perynsauus y XXMBOTHbIX.
HepBHaa cuctemMa u e€ oThesfbl. IBOJIIOLUMOHHOE YCJIOXXHEHUe
CTPOEHUA HEPBHOW CUCTEMbI Y XUBOTHbIX. OTAeNbl rosioBHOrO
MO3ra NO3BOHOYHbIX XXMBOTHbIX. Pednekc n pedpnektopHas ayra.
BesycnoBHble u ycnoBHble pedekchl.

['ymMopanbHasa perynaunma U  9HAOKPUHHAA  cucTtema
XXUBOTHbIX U 4YenoBeka. XXenesbl SHAOKPUHHOM CUCTEMbI U KX
ropMoHbl. [leinctBne ropmMoHOB. BsammocBA3b HepBHOW W
9HAOKPUHHOM cucteM. Mnnotanamo-rmnodusapHas cuctemMa.

eMoHcTpauuu

[MopTtpeT: U. I1. NaBnos..

Tabnuubl ©n cxembl: «OOHOKNETOYHbIE  BOAOPOC/ N,
«MHOroksieTouHble BoAZopocnu», «bakTepuun», «llpocTenune,
«OpraHbl LBETKOBbIX  pacTeHui», «Cnctembil OpraHoB
NO3BOHOYHbIX XXUBOTHbIX», «BHYTpeHHEe CTPOEeHMEe HACEKOMbIX»,
«TKaHM pacTeHuin», «KopHeBble cUCTEeMbI», «CTpoeHue cTebns»,
«CTpOeHMe NUCTOBOWM MNACTUHKWN», «TKaHU XXUBOTHbIX», «CKener
yenoseka», «llnweBaputenbHas cucrtema», «KpoBeHOCHas
cuctema», «JlbixatenbHas cuctema», «HepBHaa cuctemay,
«Koxa», «MbiweyHasa cuctema», «BbligenuTtenbHasgs cucTema,
«QHLOKPUHHasA cuctema», «CTpoeHue Mblwubl», «MMMYHUTET»,
«KWLLIEYHOMNOIOCTHbIeY, «Cxema nuTaHus pacTeHnn»,
«KpOBEHOCHble CUCTEMbI MO3BOHOYHbIX XXWUBOTHbIX», «CTpoeHue
rmapbl», «CTpoeHue nnaHapum», «BHYTpeHHee CTpoeHue
AOXAEBOro Yyepesa», «<HepBHas cuctema pblb», «<HepBHasi cuctema
nAarywku», «HepBHas cuctemMa npecMblikarowmxcsa», «HepBHas
cucTtemMa nTuu», «<HepBHasa cuctema miekonuTarowmx», «<HepsHas
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cuctemMa yenoBekar, «<Pednekc».

O6opyaoBaHMe: CBETOBOW MUKPOCKOMN, MMUKponpenaparthbl
OAHOK/ETOYHbIX  OpPraHM3aMoB, MMUKponpenapaTbl  TKaHeWn,
PaKOBMHbI MOJITIOCKOB, KOJIIEKLUUM HACEKOMbIX, WUINOKOXMUX,
YXMBble 3K3eMMNAsApbl KOMHATHbIX pacTeHun, repbapum pacTeHun
pasHbiX OTAENOB, BNaXHble MpenapaTbl XWBOTHbIX, CKENeTbl
MO3BOHOYHbIX, KOMIEKLUUN BGECMO3BOHOYHbIX XXUBOTHbIX, CKenet
4yefiloBeka, 06opyAoBaHMe ANA [OEMOHCTpauuMyM MOYBEHHOrO M
BO3AYLWHOr0 MWTaAHUA PpacTEHWUR, pacliensieHnss Kpaxmana W
6enkoB nog paenctBnemMm ¢epmeHToB, o6opyaoBaHMe Ans
AEMOHCTpaUMn OMbITOB MO WU3MEPEHUIO XXUSHEHHOW EMKOCTMU
NErknx, MexaHu3smMa  AbiXaTeNbHblX  ABUXEHWW, MOAENU
FOSIOBHOIO MO3ra pas/inyHbIX XXUBOTHbIX.

JlabopaTopHas pa6oTa «/M3yyeHne TKaHel pacTEHNN».

JTabopaTopHas pa6oTa «/3ydeHne TKaHen XXUBOTHbIX».

JlabopaTtopHasa paboTa «M3ydyeHne OpraHoB LIBETKOBOIO
pacTeHUs».

Tema 10. PasMHO)XeHUe u pasBuTUE OpraHuM3MoB

dopMbl pasMHOXXeHUs1 OpraHM3MoB: 6ecrnofioe (BKtoYas
BereTaTMBHOE) W nosioBoe. Buabl 6ecrnosioro pasMHOXKEHWUs:
noyKoBaHue, cnopynauus, pparMeHTauus, KIoOHMpoBaHMe.

NonoBoe pasMHOXeHue. [MonoBble KAETKW, MW ramMeTbl.
Menos. Cragun mMenosa. [loBegeHne XpoMOCOM B Menose.
KpoccuHrosep. buosiormyeckun CMbIiCn Meno3a M MOJI0BOro
npouecca. Menos 1 ero Mecto B )XM3HEHHOM LIMK/e OpraHM3MoB.

MNpepsapopbilieBoe pasBuTMe. aMeToreHes y >XXMBOTHbIX.
MNonoBble xenesbl. 06pa3zoBaHne M pasBUTME MOJIOBbIX KIETOK.
CnepmMaTtoreHes 1 ooreHes. CTpOeHMe NOMIOBbIX KNETOK.

OnnopoTBOPEHNE U IMOPUOHANbHOE Pa3BUTUE XXUBOTHbIX.
Cnocobbl OonJ0A0TBOPEHUS: HapYy>XHOe, BHYTPEHHee.
[TapTeHoOreHes.

NugmBuayanbHoe pa3BuTME OpPraHu3moB (OHTOreHes).
SMbpuonorua — Hayka o pa3BuTUM OpraHnamMoB. MopgoreHes —
ogHa M3 [J71aBHbIX pobsem ambpuosorun. KoHyenums
MopgoreHoB u mogenn mopgoreHesa. Ctaaum ambpuoreHesa
XXMBOTHbIX (Ha NnpuMepe narywku). poéneHue. Tunbl ApobneHus.
JleTepMUHNpoOBaHHOE U HEAEPMUHUPOBAHHOE  APOb6JIeHUE.
bnactyna, TMNbl  61acTyIl. OcobeHHOCTU  Apob6neHus
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MIIeKoNuTaloWmxX.  3apobllleBble  JIMCTKM  (racTpynsuums).
3aknagka opraHoB W TKaHeW U3 3apofbllleBblX JINCTKOB.
B3anMHOe BAMAHME YacTen pasBMBaroOLLErocAa 3apojbllla
(aMbpuoHanbHaa MHAYKUMA). 3aknagka nnaHa CTPOEHUS
XXUBOTHOIMO KakK pesynbTaT uepapxmyecKnx B3anMoaenucTBum
reHoB. BnuaHMe Ha 3MOpPUOHaNbHOE pas3BUTUE Pa3/INYHbIX
(haKTopOB OKpYXatoLlen cpenpbl.

POCT 1 pasBuTME XUBOTHbIX. [TOCTAIMOPMOHANbHbINA Nepuoa,.
MNpsaMoe M HenpsaMoe pasBuTue. PasButne ¢ metamopdo3om y
6eCno3BOHOYHbIX U MO3BOHOYHbIX XXUBOTHbIX. buonornyeckoe
3HayeHue NPAMOro N HeNpPAMOro pasBUTUSA, UX pacrpocTpaHeHue
B npupoae. Tunbl poCTa XUBOTHbIX. PaKTopbl perynaunm pocTta
XXMBOTHbIX U YyenoBeka. CTagum NOCTaSMOPMOHANIbHOIO pa3BuUTUSA
Y >KMBOTHbIX W YenoBeka. [lepuogbl OHTOreHesa u4enoBeka.
CTapeHue n cMepTb Kak 6uonornyeckune npoLecci.

PasMHOXeHMe U1 pasBuTMe pacTeHun. [ameTodut U
cnopo®uT. Menos B XXM3HEHHOM LMK/e pacTeHun. Obpa3oBaHue
cnop B npouecce Menosa. [ameToreHes Yy pacTeHuM.
OnnopgoTBOpeHMe U pas3BUTUE pacTUTEsIbHbIX OpraHU3MoB.
[1BonHOe onJI0A0TBOPEHMNE y LLBETKOBbIX pacTeHun.
Ob6pasoBaHue 1 pa3BUTUE CEMEHMN.

MexaHu3Mbl  perynsauum OHTOreHesa Yy pacTeHun u
YXXUBOTHbIX.

eMoHcTpauuu

MopTpeTnbl: C. I'. HaBawuH, X. LLinemaH.

Tabnuubl N cxembl: «BereTaTuBHOE pasMHOXeHME», «TuMbl
6ecrnonoro pasMHoOXeHusi», «PasaMHOXXeHne XnaMuaoMOHaAbl»,
«PasMHOXeHne aBrneHbl», «PasMHOXeHune runapbl», «Menosy,
«XpOMOCOMbI», «[ameToreHes», «CTpoeHne AULEKNEeTKN WU
cnepmartosoupga», «OCHOBHble CTaauuM OHTOreHesa», «l1psamMoe u
HenpaMoe pasBuTUe», «Pa3BUTUEe MaUCKOro Xyka», «PasButue
capaHuun», «Pa3BuTtue nArywku», «[JBOMHOE OnnoAoTBOpPEHME Y
LUBETKOBbIX pacTeHun», «CTpoeHne ceMAH OLHOAONbHbIX W
ABYLOJIbHbIX pacTeHUn», «<XKU3HEeHHbIN LMK MOPCKOW KanyCTbl»,
«KN3HEHHbIN UMKN MXa», «KN3HEHHbIA UWKA ManopoTHUKAY,
«XU3HEHHbIN LUK/ COCHbI».

O6opyaoBaHMeE: CBETOBOM MUKPOCKOMN, MMUKponpenapathbl
ANLEKNeTOK W crnepmaTto3ouaoB, Mogenb «Uukn passutus
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NATYLLKWU».

JlabopaTtopHasa pa6ota «M3yyeHMe CTPOEHUS MOJOBbIX
K/IeTOK Ha roTOoBbIX MUKpoONpenaparax».

MNpakTuyeckaa paboTa «BbifiBeHME NMPU3HAKOB CXOACTBA
3apoAblllen NO3BOHOYHbIX XXUBOTHbIX».

JlabopaTtopHasa pabota «CTpoeHMe opraHoB Pa3MHOXEHUs
BbICLUMX PAaCTEHNIN».

Tema 11. eHeTMKa — HayKa O HacneACTBEHHOCTU M
W3MEHYMBOCTU OPraHM3MoB

NcTopua CTaHOBNEHUS U pas3BUTUSA TEHETUKU KaK HayKW.
Pa6otbl . MeHpens, . pe ®pusa, T. MopraHa. Ponb
OTEYECTBEHHbIX YYEHbIX B pPasBUTUU reHeTukn. PaboTtbl H. K.
KonbuyoBa, H. W. Basunosa, A. H. benosepckoro, . /M.
KapneueHko, 0. A. dununyeHko, H. B. TumodeeBa-PecoBckoro.

OCHOBHble  FeHeTun4yecKue NOHATUSA n CUMBObI.
[OMONOrnMYHbIE XPOMOCOMBI, asiefibHble FeHbl, aNlbTePHATUBHbIE
NPU3HaKN, OMUHAHTHbIA U PELECCUBHbIN NPU3HaK, FOMO3UIoTa,
reTeposuroTa, 4YMCcTas JNHUSA, TMbpuabl, reHoTun, deHoTunN.

OcHoBHble MeToAbl reHeTUKMU: rMepMAO0NOrMYECKUHN,
LMTONOrNYECKUN, MOJTEKYIAPHO-TEHETUYECKUM.
eMoHcTpauuu

MNopTpetbl: . MeHpenb, . gpe ®pus, T. MopraH, H. K
Konbuos, H. . Basunos, A. H. benosepckui, I'. [l. KapneyeHko,
0. A. dununyeHko, H. B. Tumodees-PecoBckumn.

Tabnuubl W cxeMbl: «MeToAbl reHeTukn», «Cxembl
CKpeLunBaHus».

JlabopaTopHasa pabota «[lposodpuna Kak  06bEKT
reHeTUYeCKUX nccnefoBaHum».,

Tema 12. 3aKOHOMEPHOCTU HacNeLCTBEHHOCTHU

MoHornépuaHoe ckpewmaHue. lNepBbi 3akoH MeHgensa —
3aKOH eaAnHoob6pasnsa rMbpuaoB NepBoro nokosneHus. NpaBuno
AOMUHMpPOBaHMA. BTopoin 3akOH MeHaens — 3akoH pacLiensieHuns
NPU3HaKoOB. LinTonornyeckne  OCHOBbI MOHOIMOpPUAHOro
cKkpewmBaHuma. [MnoTesa YNCTOTbI ramMer.

AHanusunpyroLlee ckpelimBaHue. [1poOMeXyToUYHbIN XapaKTep
HacnepgoBaHusa. PacuiensieHMe rMpusHakoB MpU HEMNOJIHOM
AOMWHUPOBAHUN.

OunrnbpuaHoe ckpewmBaHue. TpeTuhn 3akoH Mengena -
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3aKOoH He3aBUCMMOTO HacnenoBaHUs NpPU3HaKoB.
LiuTonornyeckne oCHOBbI AUrMOPUAHOIO CKpEeLLNBaHUS.

CuenneHHoe HacnepoBaHue npmu3HakoB. Pa6oTtbl T. MopraHa.
CuenneHHOe HacnegoBaHMe TreHOB, HapyleHue CueneHus
Mex [y reHamu. XpoMOCOMHas Teopusa HacnegCTBEHHOCTH.

[[eHeTuKa nona. XPOMOCOMHbIM MexaHU3M onpefeneHuns
nosa. AyTOCOMbl W MOJIOBble XPOMOCOMbI. [[OMOrameTHbIn W
reteporameTHbli  non. [eHeTndyeckas CTPyKTypa MOJIOBbIX
XpoMoOCOM. HacnegoBaHue Npn3HaKoB, CLen/IeHHbIX C MOSIOM.

[eHOTMN KaK UesocTHaa cucrtema. [lnenotponua —
MHOXeCTBEHHOe [encTBMe reHa. MHOXECTBEHHbIM ansennsm.
B3aumogencteme HeannenbHblx reHos. KommnnemMeHTapHOCTb.
anucrtas. [lonmmepus.

[[eHeTUYEeCKUN KOHTPOJIb PasBUTUA paCTEHWUMN, XUBOTHbIX U
4yesioBeKa, a TakXXe (PU3NOMOrMYecKMx NpoLeccoB, NOBEAEHUS U
KOFHUTUBHbIX DYHKUMN. ['eHeTM4YecKkue MeXaHU3Mbl
CMMbMOreHesa, MexaHW3Mbl B3aUMOAEWUCTBUS  «XO3AUH —
napasuT» M «X03AMH — MUKpPO6MOM». [eHeTMyeckme acnekTbl
KOHTPONS M W3MEHEHUs HacneacTBEHHOW WH@opmaumn B
NMOKONIEHNAX KNETOK U OPraHU3MOB.

eMoHcTpauuu

[MopTpetbl: . MeHgenb, T. MopraH.

Tabnuubl n cxembl: «[lepBblil 1 BTOPOWN 3aKOHbl MeHaens»,
«TpeTun 3akoH MeHpensa», «AHanusupylollee CKpeliMBaHuey,
«HenonHoe pomuHupoBaHue», «CuenneHHoe HacneaoBaHue
npuMsHakoB Yy papo3odunbi», «leHeTuka nona», «Kapunotun
yenoBeka», «Kapuotun pgposodunbl», «Kapnotun NTULbIY,
«MHOXeCTBEHHbIN annennamy», «<BaanmoagencTteme reHoB».

O6opynoBaHMe: Mopgenb AN  AEeMOHCTpauuuM 3aKOHOB
egMHoobpasns rmoépuaoB NepBOro MOKOSIEHUA U pacLlensieHuns
npu3HaKkoB, MoAenb A/ OEeMOHCTpauMm 3akoHa He3aBUCUMMOTOo
HacnefoBaHUs NPU3HaKoOB, MoJenb AN AeMOHCTpauum
cuenieHHoro HacnegoBaHWA MPU3HaKoB, CBETOBOW MWKPOCKON,
MUKponpenapar: «[Jpo3odunax.

MNpakTnyeckas pa6oTa «MN3yyeHne pes3ynbTaToB
MOHOIMOPUAHOIO CKpPELLMBaHUSA y AP030(UbI».
MpakTuyeckas pa6oTa «MN3yyeHne pe3ynbTaToB

AUTMBPUAHOIO CKPELUUBaHUS Y AP030GhUNIbI».
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Tema 13. 3aKOHOMEPHOCTU UBMEHYMBOCTU

B3anmopencTeme reHotuna m cpegbl npn GopmMmpoBaHUM
dbeHoTMna. WM3MeH4YMBOCTb NpU3HaKoB. KayecTBeHHble ¢
KOJINYECTBEHHbIE NPU3HaKW. Buabl N3MEHYNBOCTMU:
HeHacneacTBeHHasa U HacneACTBEHHas.

MoandukaunmoHHaa uM3MeHYMBOoCTb. Ponb cpegbl B
dopmMupoBaHun MoauMbUKaUMOHHON KU3MeH4YMBOoCTU. Hopma
peakuun npusHaka. BapmauymoHHbi pag v BapMaunoHHasa KpuBas
(B. NoraHHceH). CBolicTBa MOANPUKALMOHHON M3MEHUYNBOCTMU.

["eHOTUNKMYecKas N3MeHYNBOCTb. CBOMCTBA reHOTUNMNYECKON
N3MEHYMBOCTMW. Buabi reHOTUNNYECKOM N3MEHYMBOCTMH:
KOMOMHaTUBHas, MyTaLMOHHas.

KomM6uHaTuBHas M3MeHUYNBOCTb. Meno3 u NonoBown npolecc
— OCHOBa KOMOGWHATMBHOWN M3MEHYNBOCTU. Ponb KOMBGUHATUBHOWN
M3MEHYMBOCTU B CO34aHMU TEHETUYEeCKOro pasHoobpasus B
npegenax ogHoro Buja.

MyTauMOHHAA W3MEHYMBOCTb. Buabl MyTauun: TeHHble,
XPOMOCOMHbIe, TFeHOMHble. CnOHTaHHble U WHAYUMPOBaHHbIe
MyTauun.  dpepHble M UMTOMNSI@3MaTuUyeckue  MyTtauuu.
ComaTtunyeckue n nonosble MytTaumu. NpuunHbl BOZHUKHOBEHUS
MyTauun. MyTareHbl W UX BJ/IMAHWE Ha  OpraHuMsMbl.
3aKOHOMEPHOCTH MYyTaLWUOHHOIo npovuecca. 3aKoH
rOMOJIOrMYECKUX PSAOB B HacNeACTBEHHOM M3aMeH4ymBocTu (H.U.
BaBunog). BHesgepHas UISMEHUYMBOCTb M HAacNeACTBEHHOCTbD.

nureHeTnka W 3rMUreHoOMUKa, pPoJib IMUrEHETUYECKNX
¢akTOpPOB B HAacsiefoBaHUN N U3MEHYUBOCTU (HEHOTUMNYECKUX
rMpuU3HaKoB y opraHM3mMoB.

eMoHcTpauuu

MopTpeTbl: I'. e ®pus, B. NoraHHceH, H. W. BaBunos.

Tabnuupl n CXEeMbl: «Buppbl N3MEHYNBOCTWY,
«MoandurkaymMoHHas N3MEHYUBOCTbY, «KoMbuHaTuBHas

N3MEHYNBOCTb», «Menos», «OnnogoTBopeHue», «eHeTuyeckume
3a60/1eBaHNA YenoBeka», «Buabl MyTaumine.

O6opynoBaHMe: XMBble U repbapHble  3K3eMMspbl
KOMHATHbIX pPacTeHWui, pucyHku (cdoTorpadumu) >XMBOTHbIX C
PasINYHbIMK BUAAMU U3MEHUYNBOCTM.

JlabopaTtopHasa paboTta «MccnepoBaHMe 3aKOHOMEPHOCTEN
MOANPMKALMOHHON N3MEHUYMBOCTU. [TOCTpoeHMe BapMaLMOHHOro
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psaa v BapuauMoHHON KpUBOW».

MpakTuyeckan paboTta «<MyTtauuu y apo3odubl (Ha roToBbIX
MUKponpenaparax)».

Tema 14. eHeTHKa yenoBeka

KapuoTtun yesnoBeka. MexayHapogHas nporpamMma
nccnefoBaHua reHoma 4denoBeka. MeTtoabl U3YYEHUS FEHETUKMU
yesioBeKa: reHeanornyeckun, 6nmM3HeLoBblA, LUTOreHEeTUYECKUN,
nonynsuMOHHO-CTaTUCTUYECKUN,  MONEKYNAPHO-TeHEeTUYECKUN.
CoBpeMeHHOe  ornpefeneHne  reHortuna: NOJIHOrEHOMHOE
CeKBEeHMpoBaHMe, reHOTUNMpPOBaHMe, B TOM 4YuUcC/le C NOMOLLbHO
MLP-aHanu3a. HacnepcTtBeHHble  3aboneBaHMA  YenoBeka.
[eHHble X XPOMOCOMHble 60f1e3HN YenoBeka. bonesHun c
HacnenCTBEHHOM npeapacnosioXXeHHOCTbHO. 3HayeHue
MEeAULUMHCKON TeHeTUKN B MNpefoTBpalleHUn U Jie4YeHuu
reHeTUYecKux 3aboneBaHMin 4enoBeka. MeamKo-reHeTuyeckoe
KOHCY/NIbTUpPOBaHMe. CTtBosioBble KNeTKW. [MoHATHe
«FeHeTUYEeCKOro rpysa». OTM4YeCKMe acnekTbl UccnefoBaHun B
0611acTn peaakTUpPOBaHMS reHOMa U CTBOJIOBbIX KNETOK.

[eHeTMyeckne ¢akTopbl MOBbILWEHHOW YYBCTBUTENIbHOCTU
yefioBeka K (PU3MYECKOMY U XMMWUYECKOMY 3arpsi3HEHUIO
OoKpyxatLlen cpegbl. [eHeTuyeckaa npeapacrnonNoXeHHOCTb
yesioBeKa K NaTosIornsim.

eMoHcTpauuu

Tabnuubl n cxembl: «Kapuotun denoeka», «MeTogbl
N3yYeHUs TeHeTUKN 4enoBeka», «[eHeTMyeckme 3aboneBaHUs
yenioBekay.

lNMpakTnyeckasn paboTta «CocTaBneHue n aHanus
POAOCTIOBHOMNY.

Tema 15. Cenekuus opraHM3MoOB

JlomecTukauma u cenekumsa. 3apoxaeHue cenekuun u
aomectukaumm. YdyeHne H. W. BasunoBa 0 LleHTpax
NMPOUCXOXXAEHMA N MHOroobpasunst KyNbTypHbIX pacTeHuin. Ponb
cefekuMn B CO3[aHUMM COPTOB PacCTEHUMW N MNOPOJA YXUBOTHbIX.
Copt, nopoga, wWTaMM. 3aKOH [OMOJIOFMYECKUX pPALOB B
HacneaACcTBEHHOU n3aMeH4YnmBocTU H. . BaBunoBa, ero 3HayeHue
AN ceneKUunoHHOM paboThl.

MeToabl cenekuMoHHOM paboTbl. NCKYCCTBEHHbLIN OTOOP:
MaccoBbli U WHAMBMAYaANbHbIA. 3JTanbl KOMOMHALWOHHOWN
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cenekumn. McnbiTaHne npousBoautTenein no notomcrtey. OT60p
NO reHoTMNy C NOMOLLbI OLEHKN HeHoTMNa NOTOMCTBA U OTHOP
no reHoTuny ¢ nomoubto aHanmsa HK.

NCKyCCTBEHHbIM MyTareHes KakK MeTo[ CeNnekKLMOHHOM
paboTbl. PagnaumMoHHbIN U XUMUYECKUIA MyTareHe3 Kak MCTOYHUK
MyTauuin y KynbTypHbIX ¢opM opraHnamMoB. Mcnonb3oBaHue
FeHOMHOro pefaKTUPOBAHMUA U METOAO0B PeKOMOMHaAHTHbIX JHK
AN NonyvyeHus UCXogHoro MmaTtepuana onsa cenekumu.

NonydyeHue nonunnoupoB. BHyTpuBuaoBas rnépuaunsaums.
bnuskopoacTeeHHoe CKpeLllmBaHue, nnm NHOPUANHT.
HepoacTBeHHOE CKpelunBaHue, Ui ayTopuanHr. etepo3uc u
ero npuuuHbl. Wcnonb3oBaHMe reTepo3nca B CeNleKUuu.
OTpanéHHasn rmépmngmsaums. MNpeogonexHne 6ecnnogua
MEeXBWUAOBbIX rMépnaoB. [JOCTUXEHUS CeNeKkUuMn PacTeHUn wu
YXXUBOTHbIX. «3€/1EHas peBOJIHOLMNA».

CoxpaHeHMe M U3y4YeHMe  TreHeTUYeCKUX  pecypcoB
KYNbTYPHbIX PaCTEHUN N UX OUKUX poguyven ANna co3faHus HOBbIX
COpPTOB U TMOBPUAOB CENbCKOXO3UCTBEHHbIX KYNbTyp. M3y4yeHue,
COXpaHeHue u  yrpaBJ/ieHne reHeTu4ecKumu  pecypcamm
CEJIbCKOXO3ANCTBEHHbBIX U [MPOMbIC/IOBbIX XXUBOTHbIX B LEJIAX
YJIYHLEHUS CYLLUECTBYIOLNX N CO3[aHNA HOBbIX MOPOLA, JINHNUA U
KpoccoB, B TOM 4ucC/ie C MPUMEHEHNEM COBPEMEHHbLIX METOAO0B
Hay4HbIX uncc/1eqoBaHni, NnepefoBbiX UAEN U NepCrieKTUBHbIX
TEXHOJIOMMH.

eMoHcTpauuu

[MopTpeTbl: H. 1. BaBunos, . B. MuuypuH, I'. 1. Kapne4yeHko,
. I. JlykbsaHeHKo, b. J1. Actaypos, H. bopnoyr, [1. K. benses.

Tabnuubl UM cxembl: «LleHTpbl  MPOUCXOXAEHUA W
MHOroo6pasus KynbTypHbIX pacTeHUN», «3aKOH FOMOJIOrMYECKUX
pPAAOB B Hac/eCTBEHHOW U3MEHUYMBOCTUY, «MeToabl cenekunm»,
«OToanéHHas rmbpmuamnsauus», «<MytareHes».

JlabopaTopHaa pa6oTa «M3yyeHne COPTOB KyNbTYpHbIX
pacTeHUn N NOPOL AOMALLHUX XXUBOTHbIX».

JlabopaTtopHasa pabota «M3yyeHne MeTOAOB cenekuun
pacTeHNN».

MpakTuyeckas paboTta «[puBuBKa pacTeHU».

9KcKypeua «OCHOBHble MeToAbl M LOCTUXEHUSA CeneKkunm
PacTEeHUM U XMBOTHbIX (Ha CENEKLUMOHHYHO CTaHLMIO, NNEMEHHYHO
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dbepmMy, copToncnbiTaTeNbHbIA YY4acToOK, B TEMJIMYHOE XO3SINCTBO,
B NabopaTopuIo arpoyHMBEPCUTETA UNN HAYYHOT O LIeHTpa)».
Tema 16. BuotexHonorus U cCMHTETUYEcKasa 6uonorus
O61BbEKTbI, UICNONb3YyeEMble B OUOTEXHONOMMUN, — KNIETOYHbIE U
TKaHeBble KyNbTypbl, MUKPOOPraHU3Mbl, UX XapaKTepucTuka.
TpaguumoHHaa 6uoTexHonorus: xnebonevyeHune, MnosyvYeHune
KUC/TOMOJIOYHbIX NPOAYKTOB, BUHOAeNne. MUKpoOOGMONOrnyeckni

CUHTEeS. O6BbEKTbI MUKPOBNONOrMYECKMX TEXHONOMMN.
[Npon3BoOACTBO 6enKa, aMUHOKUCOT U BUTaMUHOB.
CospaHue TeXHOornm n WHCTPYMEHTOB

LesieHanpaBNeHHOro USMeHeHUa N KOHCTPYMPOBaHUA reHOMOB C
Lesibro Mony4yeHns opraHM3mMoB U NX KOMMOHEHTOB, CoAep KaLlmx
He BCTpeyvarowmecs B Npupoae 6MOCMHTETMYECKUE MYTMW.

KnetouyHasa nHxeHepusa. MeTobl KyNbTypbl KNETOK N TKaHeN
pacTeHui 7 YXUBOTHbIX. KpnobaHku. Comartunyeckas
rmépuamnsaumna n comaTndyeckuim ambépuoreHes. McnonbsoBaHue
ransonaoB B cenekunu pacTteHuin. [losiyyeHne MOHOK/10Ha/IbHbIX
aHTuTes. Micriosib3oBaHne MOHOKJIOHaJIbHbIX U MOJINK/I0Ha/IbHbIX
aHTuTes1 B mMmeguumHe. VICKyCCTBEHHOe  OnjoAoTBOpeHue.
PeKOHCTPYKUMA ANLIEKTeTOK U KITOHUpOBaHUe XNBOTHbIX. MeTop
TpaHcnnaHTauun anep KNnetok. TexHosiormm 0340pOBJ1eHMUS,
KYyJIbTUBUPOBAHNA U MUKPOKJIOHASIbHOIO  PasMHOXEHUSA
CEJIbCKOXO3ANCTBEHHbIX KYJIbTYP.

XpOMOCOMHaA W reHHaa WHXeHepus. WCKycCTBEHHbIN
CMHTE3 TreHa W KOHCTpPyMpoBaHWe peKOoMOMHaHTHbIXx [HK.
CosfjaHne  TPaAHCreHHbIX  OpraHn3moB.  [JOCTUXEHUs WU
nepcneKTuBbI XPOMOCOMHOMU n reHHOW NHXXEeHepuu.
dKonormyeckune n aTn4eckmne NpodaeMbl FEHHON UHXEHEPUMN.

MeauunHckmne 6uoTexHonorun. [loctreHoMHas undposas
MeauuUuHa. MUP-anarHocTuka. MeTaboNOMHbIN aHanus,
reHOUEeHTPUYECKM aHanuM3 npoTteomMa u4esioBeka [ANA OLEHKM
COCTOSIHMA ero 3aopoBbsA. Acrnonb3oBaHMe CTBOJIOBbIX KETOK.
TapreTHaa Tepanus paka. 3D-6uouH>XeHepusi ANs paspaboTKu
dbyHAaMeHTanbHbIX OCHOB MeAMLMHCKUX TEXHOOMMIM, Co3aaHus
KOMMJIEKCHbIX TKaHeW CO4YeTaHMEM TEXHONOMMNn TPEXMEPHOro
6uonpuHTMHra K ckadpdonanHra gna  peweHna  3agad
nepcoHann3npoBaHHON MeAULMHDI.

Co3faHnMe BEKTOPHbIX BakKUMH C Lenbko o0b6ecrnevyeHus
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KOMOWUHNPOBAHHOM 3aWunTbl oT BO36yanTEnemn OPBWY,
yCTaHOBJIEHNE MOJIEKYNSAPHbIX MeXaHN3MOB (YHKLMOHUPOBaHMS
PHK-cogep>awmnx BMPYcOB, BbI3blBalOWMX 0OCO60 oOnacHble
3ab051eBaHNA YenoBeKa u XXMBOTHbIX.

deMoHcTpauuu

Tabnuubl n cxembl: «Mcnonb3oBaHMe MUKPOOPraHM3MOB B
NPOMBbILLIEHHOM NPOU3BOACTBE», «KneToyHasa UHXeHepusa»,
«["eHHaa nHxeHepua».

JTabopaTopHas pa6oTa «MN3yyeHune 06BbEKTOB
O6UOTEXHONOrNMN».

MpakTuyeckaa pa6ota «[lonyyeHMe  MOJIOYHOKMCIIbIX
NPOAYKTOBY.

IKCKypcua «bnotexHonorus - Ba)XkHeNLas
npousBoguTeNbHas cuna COBPEMEHHOCTH (Ha

6MOTEXHONOrMYeCKoe NPoON3BOACTBO)».
11 KJIACC

Tema 1. 3apoxaeHue U pasBuTUEe IBONIOLMUOHHDBIX
npeacTaB/ieHU B 6UoNorumn

asonounmoHHaa Teopua Y. [apsuHa. [lpefnocCbisiku
BO3HMKHOBEHUSA AapBuUHU3Ma. XXU3Hb 1 Hay4yHas AeaTenbHOCTb Y.
HapBuHa.

[IBwxXywme cunbl aBonwouMn Buagos no Y. [lapBuHy
(BblCcOKas WHTEHCUBHOCTb pasMHOXeHUSA OpraHuM3MmoB,
HacneacTBeHHass M3MEHYMBOCTb, 60pbba 3a CyLeCTBOBaHME,
€CTECTBEHHbIN U UCKYCCTBEHHbIN 0T6OP).

OdopMneHne cuHTeTUYeckon Teopun aBontouun (CTI).
HenTtpanbHaa Teopusa apontounn. CoBpeMeHHass 3BOTIFOLUMOHHasA
6unonorusa. 3HayeHMe 3BONMHOLMOHHON Teopun B HOPMUPOBaHUK
€CTeCTBEHHO-Hay4YHOM KapTUHbI Mupa.

JeMoHcTpayuu

MNopTpeTbl: ApuctoTtenb, K. JinHHen, XX. b. Jlamapk, 3. X
CeHT-Unep, XK. Kioebe, Y. OapsuH, C. C. YetBepukos, U. W.
LLimanbrayseH, k. XongenH, [. K. benses.

Tabnuubl M cxembl: «Cuctema >xwuBoi npupogbl (no K.
JInHHero)», «JlecTHMUa uBbIX cyulects (nNo  Jlamapky),
«MexaHn3M GopMMpoBaHUA MNPUCNOCOBNEHUINA Yy pPacTEHUN W
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XMBOTHbIX (N0  Jlamapky)», «KapTa-cxema  MapLupyTa
nytewecteua Y. [apsuHa», «Haxogku Y. HdapsuHa», «DopMbl
60pb6bI 3a CyLLLEeCTBOBaHMEY, «lMopoppbl rony6emn»,
«MHoroo6bpasne KynbTypHbix @dopM  KanycTbi», «[lopoapl
JAIOMALLHMX XUBOTHbIX», «CxemMa 06pa3oBaHUsA HOBbIX BMAOB (MO
Y. JapBuHy)», «CxemMa COOTHOLLEHUS ABMXYLLMUX CUN 3BOJTHOLUNY,
«OCHOBHbIE MONIOXXEHNSA CUHTETUYECKON TEOPUUN IBOSIOLUNY.

TeMa 2. MUKPO9BOMIOLUA U €€ pesynbTaTbl

MonynAauma Kak 3neMeHTapHas eAuHULa  9BOJTIOLUM.
CoBpeMEHHble MeToAbl OLEHKM FEHETUYECKOro pasHOo6pasmns u
CTPYKTYpbl nonynsauyun. UsmeHeHne reHopoHAa nonynsaumm Kak
a/leMeHTapHoe SBOJIIOLMOHHOE siBfieHNe. 3aKOH reHeTUYecKoro
paBHoBecus [)k. Xapau, B. BanH6epra.

dnemMeHTapHble (akTopbl (ABUXYyLLME CUNbl) 3BOJIOLMUMN.
MyTaunoHHbIM npoLuecc. KombuHaTnBHas M3MeHUYnBocCTb. [pend

FrEHOB — C/lyYyailHble HeHanpaBfieHHble W3MEHEHUA 4acToT
annenen B nonynauuax. 9ddekT ocHoBaTens. 3IgeekTt
6y TbI/IOYHOIro ropJibiLLKa. CHUKeHue reHeTU4ecKoro

pasHoobpasunsa: npuunHbl u cregereus. llpossreHne agpexkTa
apeviga reHoB B 60/bLUMX U MasibiX nonysaymsax. Murpauuu.
N3onaums nonynauuin: reorpaduyeckas (NpocTpaHCTBEHHas),
6ronormnyeckas (penpoayKTuBHas).

EcTecTBeHHbIN OTO6OP — HanpaBNAOWNIN HaKTOp 3BOOLUN.
dopMbl eCTeCTBEHHOro 0T6Opa: ABMXKYLLNIN, CTAabBUNIN3NPYHOLLINA,
paspblBakoLLL it (An3pynTUBHBIN). Nonosowu oT60p.
BO3HMKHOBEHME UK 3BOMOLMS  COLManbHOrO  NOBeAEHUS
YXXUBOTHbIX.

[pucnoco6/eHHOCTb opraHn3moB Kak pesynbTaT

MUWKPO3BOJIIOLINMN. Bo3HUKHOBeHME NPUCNOCO6NEHNI y
opraHumsmoB. Apomopdo3bl M uanoagantaumun. [pumepsbl
NpUCNoco6aeHni y OpraHM3MOoB: Mopdonornyeckue,
dbusnonornyeckue, 6UOXNMUNYECKUE, noBsefieH4yecKue.

OTHOCUTENIbHOCTb NPUCMNOCO6IEHHOCTU OPraHU3MOB.

Bua, ero kputepun n CTpyKTypa. BmpgoobpasoBaHue Kak
pesynbTaT MWKPO3BONOUMU. M3onsauma — KodYeBon dakTop
BMAoo6pasoBaHus. [yTM U cnocobbl  BMA006pPA30BAHMUS:
annonaTtpuyeckoe (reorpaguyeckoe), cuMnaTpuyeckoe
(akonoruyeckoe), «MFHOBEHHOe» (nonunnongunsaums,
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rmépuaunsaums). AnnTenbHOCTb 3BOJIFOLMOHHbIX MPOLIECCOB.

MexaHn3Mbl dbopmMmupoBaHua 6MONOrMYecKoro
pasHoobpasus.

Ponb 3BOAKOLUMOHHON 6MONOrMM B pas3paboTKe Hay4dHbIX
MeTO[O0B COXpaHeHWsa 6uopasHoobpasvs. MuKpoaBonoUUa Wt
KO9BOJIIOUMA  rMapasntoB U UX  X035eB. MexaHu3Mbl
dbopMUpoOBaHMSA YCTOMYMBOCTU K aHTUOMOTMKAM M CNOCOO6bI
60pbObI C HEMN.

JeMoHcTpauuu

MopTpeTnbl: C. C. YeTBepukos, 3. Manp.

Tabnuubl ©n cxembl: «MyTauMOHHAA W3MEHYMBOCTbY,
«MonynaumnoHHana cTpyKTypa Buga», «CxemMa nposiBNieHns 3akoHa
Xapau—BanH6epray, «[1BMXyLLne CcUnbl SBOJIHOL N,
«3Konornyeckasa usonsauus nonynsauuMmn ceBaHCKOW dopenmn,
«[eorpauyeckas uM30M9UMA  NUCTBEHHULbI CUMOMPCKOM MU
JIUCTBEHHULbI AaypCcKomn», «[lonynAunoOHHbIE BOJIHbI
YUCNIEHHOCTU  XUWHWUKOB U  XepTB», «CxemMa [encreus
eCcTecTBeHHOro otbéopa», «Popmbl 60pbbbl 3a CyLW,EeCTBOBaAHMEY,
«MHgycTpuanbHbin ~ MenaHuam»,  «XXuBble  MCKOMaeMble,
«[1oKpoBUTENBCTBEHHAsA OKpacka YXUBOTHDIX»,
«[pegynpexpatolLas oKpacka >XWUBOTHbIX», «DPusnonornyeckue
apantaumn»,  «[1lpuUCNocob6NeHHOCTb  OpraHM3mMoB U eé
OTHOCUTENbHOCTb», «Kputepun Buga», «Bupbl-ABONHUKNY,
«CTpykTypa BMAa B npupope», «Cnocobbl BMAOOOPA30BAHUAY,
«[eorpadmnyeckoe BMAoOb6pa3oBaHUEe TPEX BUAOB JaHAbllLEN,
«3Konorm4yeckoe BNnA0o6pasoBaHme BUAOB CUHNL,
«Monunnonabl pacTeHuin», «<KanycTtHo-peaeyHbIn rnépungy.

O6opynoBaHue: repbapum pacTeHUM, KONNEKLNUN HACEKOMDbIX,
yyyena nNTML W 3Bepern C  NpuMepamum  passinyHbIX
NpUCNoOco6NeHnit, 4dydena nNTUL W 3Bepen pasHbiX BUAOB,
repbapum  pacTeHun  O6/IM3KUX  BUAOB, 06pas3oBaBLUNXCSA
pasnMyHbIMKU cnocobamu.

JlabopaTtopHaa pa6ota «BbisiBneHne W3MEHYMBOCTU Y
ocober oHOro Buaa».

JTabopaTopHasa pa6oTa «[MprucnocobseHns opraHM3MoB U KX
OTHOCMUTENbHas L|es1ecoobpasHOCTby.

JTabopaTopHast paboTta «CpaBHeHue BUOOB no
MOP®dOOrNYeCKOMY KpUTEPULO».
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Tema 3. MakpoaBooLMs U eé pesynbTaThl

MeToabl U3y4yeHuUs mMakpoasostounun. lNaneoHTonornyeckmne
MeToAbl  U3ydyeHus  aBonouun. [llepexodHble  GopMbl MU
dunoreHeTn4yeckmne psaabl opraHN3MoB.

Buoreorpaguueckne  MeToabl  M3YYEHUS  SBOJSOLMUWN.
CpaBHeHne dnopbl WM @dayHbl MaTepuKoB WU OCTPOBOB.
Buoreorpadpuyeckne o6nactm 3emnu. BuAabl-3HOAEMUKN U
PeNnKTbI.

SMbpunonornyeckme u  cpaBHUTENbHO-MOpdonornyeckne
MeToAbl M3y4YeHus IBOJIOUMU. [eHeTuyeckme MexaHu3Mbl
9BOJIIOLMN OHTOreHesa 1 NosiB/IEHUSA 9BOJTFOLMOHHbIX HOBLUECTB.
[[OMONorMyHble U aHanoruyHole opraHbl. PyanmeHTapHble
opraHbl n aTaBU3MbI. MonekynsipHO-TeHeTU4YeCcKue,
6UoXMMmyeckme n  MaTemMaTuyeckme MeTogbl  MU3YyYeHus
aBontouMn. [OMOMOrnYHble reHbl. CoOBpeMeHHble MeToAabl
NOCTPOeHNs HUNOreHEeTUYECKUX AEPEBLEB.

XpPOMOCOMHbIe MyTaLnu 1 3BOJOLMUSA FEHOMOB.

O6uimMe 3akoHOMepHOCTU (npaBwuna) asonouuWn. [lpuHyMM
CMeHbl QyHKUmiA. HeobpaTUMOCTb 3BoaOUMKU. AganTuBHas
pagnaumsa. HepaBHOMEPHOCTb TEMIOB 9BOJIHOLINMN.

eMoHcTpauuu

MopTpeTtbl: K. M. bap, A. 0. Kosanesckuin, . Mionnep, 3.
["ekKersb.

Tabnuubl u cxembl: «PuNoreHeTUYeCKUin psaa  nowagn,
«ApxeonTepukc», «3Bepo3ybble  Awepbly, «CTerouedanbiy,
«PuHnodutbl», «CeMeHHble NanopoTHUKK», «<bnoreorpaduyeckune
30Hbl 3eMnu», «[lpend KOHTUHEHTOB», «PenukTbl», «<HavyanbHble
cTagum 3MOPMOHANbHOIO Pas3BUTUSA MO3BOHOYHbLIX XXMBOTHbIXY,
«[[OMOMIOrMYyHble U aHasornmyHble opraHbl», «PyaAUMEHTbI»,
«ATaBU3Mbl», «xXpOMOCOMHbIE HAbOPbl YeNOBEKA M LUMMMAH3Ee,
«['naBHble HanpaefeHnsa aBonoLun», «ObLLMEe 3aKOHOMEPHOCTH
9BOSIOL NN,

O6opynoBaHue: KONNeKUUK, repbapun, Myns>xm MCKonaemMblx
OCTaTKOB OPraHU3MoB, MYJISXXM FOMOJIOMMYHbIX, aHanormyHbIX,
PYAUMEHTapPHbIX OpraHOB U aTaBU3MOB, KOJI1EKLMN HAaCEKOMbIX.

Tema 4. [poncxoxXaeHue U pasBuTUE XXU3HU Ha 3eMne

HayuyHble ruMnoTesbl MPOUCXOXOEHUA XXU3HM Ha 3emne.
AbuoreHes U naHcnepmus. [loHay4dHble nNpeacTaBfeHUs O
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3apOXAEHUN XU3HWU (KpeaumoHusMm). [unoTesa MNOCTOSIHHOrO
CaMO3apOoXXAEHUSA XXU3HU N e€ onpoBepxeHune onbiTamun ©. Pean,
J1. CnannaHuaHu, J1. T[lacTtepa. [lpouncxoxpeHue >U3HU ¢
acTpobuonorus.

OcHOBHble aTanbl HeopraHMYyecKou 9BOJIIOLUMN.
MnaHeTapHaa  (reofiormyeckas))  aBosouus.  XuMudeckast
aBontounA. ABUOreHHbIN CUHTE3 OpraHU4YeckMx BeELLECTB W3
HeopraHmyeckmnx. OnbiT C. Munnepa un I. lOpn. O6pasoBaHue
nonMmepoB n3 MoHoOMepoB. KoauepBaTHasa runoTtesa A. W.
OnapuHa, runoTtesa nepBUYHOro OynboHa [X. XonAaewnHa,
reHeTuyeckasa runotesa . Ménnepa. Pu6osumbl (T. Yek) u
runoTtesa «mupa PHK» Y. T'mn6epta. ®opmMmnpoBaHme membpaH u
BO3HUKHOBEHME MPOTOKITIETKMU.

NUcTopus 3emnm u MeToabl €€ usydeHus. Mckonaemble
opraHuyeckne ocrtaTku. [eoxpoHonorma ©n €€ MeToAabl.
OTHoCuTenbHas n abcontoTHas reoXpoHoorus.
[[eoxpoHoornyeckas LwKarsa: 90Hbl, 3pbl, MEPUOLbl, SNOXMU.

HauyanbHble aTanbl opraHMyeckon asonouunun. lNMossneHve m
9BOJIOLMA  NepBbIX  KMAETOK.  JBonwouma  mMetabonunsma.
Bo3HnKHOBEHME nepBbix 3KocucTteM. COBpeMeHHblE MUKPOOHbIE
OMONNEHKM KakK aHanor TnepBblx Ha 3emMne CooOLWEecTB.
CtpomaTonuTbl. [1poKapuoTbl N 9yKapuoTbl.

MpoucxoxaeHme aykapuoT (cuMbuoreHes). IBOMHOLMOHHOE
npoucxoxgaeHue BupycoB. [lpoucxoxxgeHne MHOMOKJIEeTOYHbIX
opraHn3mMoB. BO3HMKHOBEHME OCHOBHbIX FPYMnn MHOMOKNETOYHbIX
OpraHn3Mmos.

OcHOBHble aTanbl 3BOMIKOUMN BbICLUNX pacTeHUin. OCHOBHble
apoMop@¢o3bl pacTeHUn. Bbixog pacTeHuMin Ha cyuwy. [losaBneHue
CNOpPOBbIX pacTeHnn u 3aBoeBaHWe wumMu cywn. CeMeHHble
pacTteHus. [poncxoxaeHne LUBETKOBbIX paCTEHUN.

OCHOBHble aTanbl 3BOJIOLNM XXUBOTHOMO Mupa. OCHOBHble
apomMopd03bl XXMBOTHbIX. BeHackasa dayHa. KeMbpuinckui B3pbiB
— nosiBNleHne coBpeMeHHblx Tunos. [lepBble XxopAoBble
XWBOTHble. JXXU3Hb B BoOAe. OBOMOUMA  MO3BOHOYHbIX.
MNpoucxoxaeHne amoduoun wn pentunumin. TMpoucxoxaeHune
MekonuTarwmx n ntud. MNpuHUMN KnroyeBoro apomopdosa.
OcBoeHMe 6ecrno3BOHOYHbIMU M MO3BOHOYHBIMU YXUBOTHBIMMU
cyLwn.
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PasButne XW3HM Ha 3emMsie No apaM U nepuogam:. apxemn,
NpOTEPO30M, naneoson, Me3030#, KanHO30M. O6buwas
XapakTepucTuka KaumMarta UM reoslorM4yeckux  rpoLeccosB.
[MosiBneHune n pacuBeT XapaKTepHbIX OpraHM3MoB.
YrneobpasoBaHue: ero ycrioBus U BAUSIHME Ha ra3oBblil COCTaB
aTmocdepsbl.

MaccoBble BbIMUpPaHUSA —  9KOJIOTUYECKNE  KPU3UChI
npowsioro. [lpMYMHbI U CNeaCcTBMA MaCCOBbIX BbIMUPAHUMN.
CoBpeEMEHHDbIA  39KONOTMYECKU  KPU3UC, €ro OCOBEHHOCTM.
[po6nema coxpaHeHus 6nopasHoobpasmnsa Ha 3emMne.

CoBpeMeHHasa cucTemMa opraHuvyeckoro mwupa. [puHuunbl
knaccudpukaumm opraHmamoB. OCHOBHble cUCTeMaTu4yecKue
rpynmnbl OpraHM3mMoB.

LeMoHcTpauuu

MNopTpetbl: ®. Peaun, J1. CnannaHuaHw, J1. Mactep, N. W.
MeuHukos, A. . OnapuH, ). XongenH, I'. Ménnep, C. Munnep, I'.
tOpwu.

Tabnuubl n cxembl: «Cxema onbiTa @. Pegn», «Cxema onbiTa
J1. TlacTepa Mo W3yyeHUIO CaMO3apPOXXAEHUS XU3HWU», «Cxema
onbita C. Mwunnepa, . Opu», «3Tanbl HeopraHW4YeCKOM
aBosiroUnmn», «["eoxpoHoornyeckas Lwwkana», «HayanbHble aTarbl
opraHuyeckom aBoswouum», «Cxema o06pa3oBaHUA 3yKapuoT
NyTEM cumbuoreHesa», «Cuctema Xusown npuponbl», «CTpoeHue
BUpyca», «Apomopdo3bl pacTeHNN», «PUHUOOUTDI»,
«OAHOKNETOYHbIe BOAOPOCNU», «MHOIOK/IETOYHbIE BOAOPOC/NY,
«Mxun», «[1anopoTHUKKN», «[ 0floceMeHHble pacTeHus», «OpraHbl
LBETKOBbIX pacTeHUi», «CxemMa pasBUTUSA XMBOTHOIO MuUpa,
«Apomopdo3bl YXXUBOTHbIX», «[1pocTenumney,
«KnWweyHononocTHble», «l1nockue 4yepBu», «YNeHUCTOHOrMeEy,
«Pblbbl», «3eMHOBOgHble», «[lpecMblkatowmecs», «[Tuubi»,
«Mnekonutarouwme», «PasBuUTUEe XU3HU B apPXENCKOU 3pe»,
«Pa3BUTNE XXU3HU B NPOTEPO30MCKOMN 3pe», «PasBuUTUE XXN3HU B
naneo3onckon aspe», «PasBUTne XWU3HU B Me3030MCKOW 3pey,
«PasButTne XWU3HMW B KaWHO30UCKOW 3pe», «CoBpeMeHHas
CucTemMa opraHM4eckoro Mmpan.

O6opynoBaHue: repbapum pacTeHMW pasMyHbIX OTAENOB,
KOMNEeKUMN HacCeKoMblX, BflaXKHble nMpenapaTtbl >XWUBOTHbIX,
pPaKOBWHbl  MOJUIFOCKOB, KOJUTIEKUMN  UTNIOKOXUX, CKeneTbl
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NO3BOHOYHbIX >XMBOTHbIX, Yyvyena nTuUL WU 3BeEpeun, KOJNeKuun
OKaMeHeNOoCTeN, NOME3HbIX NCKOMAEMBbIX, MYJISXKN OpraHU4YeCKnx
OCTaTKOB OpraH1M3moB.

BupTyanbHaas nabopatopHasi pabota «MopgennpoBaHue
onbiToB Mwunnepa—tOpy nNoO M3y4eHUO abUOreHHOro CUHTE3a
OpraHMYecKux CoeaANHEHNN B NepBUYHON aTMOochepe».

JlabopaTopHas paboTta «M3yyeHne n onMcaHne UCKOMaembix
OCTaTKOB APEBHUX OPraHU3MOBY.

MNpakTuyeckasa paboTta «M3yyeHne oCO6EHHOCTEN CTPOEHUS
pacTeHUN pasHbIX OTAENOBY.

MNpakTuyeckasa pabota «MN3yyeHne oCo6eHHOCTEN CTPOEHUS
NO3BOHOYHbIX XXUBOTHbIX».

Tema 5. [ponucxoxxaeHue YenioBeka — aHTponoreHes

Pasgenbl n 3agaun aHTpononorum. Metogbl aHTPOMoOOrmu.

CTaHOBNEHMe NpeAcTaBfieHU O MPOUCXOXAEHUN YenoBeKa.
PenurnosHole Bo33peHns. CoBpeMeHHble Hay4Hble TEOPUN.

CxoAcTBO YenoBeKa C >XUBOTHbIMU. CuctemaTtmyeckoe
nonoXxeHne 4enoseka. CBuagetenbcTBa CXOACTBa 4YenoBeka C

XVUBOTHbIMMU: CpaBHUTENbHO-MOP(OIOrNYecKune,
3MOpMNONOrnyecKue, HU3NoNoro-bUOXMMmNYECKUe,
noBeaeH4YecKue. OTnn4yma yenoBeka oT XUBOTHbIX.

[NMpaMoxoXxgeHne M KOMMAEKC CBA3aHHbIX C HUM TMPU3HAaKOB.
PasBuTHe ronoBHOro Mo3ra v BTOPOM CUrHasIbHOM CUCTEMDI.

[BuxyLune cUnbl (dbakTopbI) aHTpornoreHesa:
6uonornyeckume, coumanbHble. COOTHOWEHNE OUONOMMYECKUX U
coumanbHbIX GaKTOpOB B aHTPOMNOreHese.

OCHOBHble cTagum aHTponoreHesa. PaHHKe
YyenloBekoob6pasHbie 06e3bsiHbl (MPOKOHCYMbI) U paHHUE MNOHIUAbI
— o6wune npeaknm YenoBekoobpasHbIX 06e3bsiH UM NHOAEN.
ABCTpanonuTekn — ABYHOrve npenkun nogen. HYenosek ymersblin,
nepBble N3roToBJIEHNA OpyAun Tpyaa. HenoBek NpAMOXOLALLMNA U
nepBbli BbIXxoAd nwoaen 3a npenenbl  Adpukun. Yenosek
renaenb6eprckMm — oowmn NpeaoK HeaHaAepTanbCKOro YenoBeka
M 4yenoBeka pasyMHoOro. YesnoBek HeaHAepTallbCKUN KakK BU[
NOAen XonogHoro KnumaTta. YenoBek pasyMHbli COBPEMEHHOIO
TUna, [EHUCOBCKUW YenoBeK, OCBOEHMe KOHTUHEHTOB 3a
npeaenamun Abpuku. NManeoreHeTnka n naneoreHOMMKa.

OBONIOLMA COBPEMEHHOrO YenoBeKka. ECTeCTBEHHbIN OTOOP
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B NONynsauuax  yenoBeka. MyTauuoOHHbIA — npouecc M
nonumopdunam. MNMonynsaumMoHHbIe BONHDI, Apend reHoB, MUrpauus
n «addeKT ocHoBaTeNsA» B MONYNALMSAX COBPEMEHHOIO YenoBeKa.
YenoBeyeckne pacbl. lMoHATME O pace. bonbline pacobl:
eBporneongHas (eBpaswuiickas), aBcTpano-HerpoungHas
(akBaTopuasnbHasi), MoOHrosionaHas (asmaTCcKo-aMepuKaHcKas).
BpeMa n nytn pacceneHua 4yenoBeka no nnaHete. EAMHCTBO
YyesloBe4yeCKMx pac. HayyHas HecoCTOATesIbHOCTb pacusma.
NpMCNOCO6GNEHHOCTL  YesioBeKa K pasHbIM  YCNOBUAM
OKpy)Xatollen cpeabl. BnusaHue reorpaduyeckon cpeabl U
apenda reHoB Ha MOPHONOrnto U PMU3NOAOIULO YenoBeka.

MeXancumnamHapHble MeToAbl B bunsmyeckomn
(6nonornyeckom) aHTpoOnonNorMn. SBOJIFOLMOHHAA aHTPOMNONIOrus
" nasieocaHTponosorus yesioBe4YeCcKmnx NonynsUn.
BuocouunanbHbie nccnegoBaHus npupoabl yesioBeka.

NccnepoBaHue KO3BOMOLMU GMONOTMYECKOro U CoLuanibHOro B
yesioBeKe.

eMoHcTpauuu
[MopTpeTbl: Y. OapsuH, J1. Jlnku, 4. A. PornHckuu, M. M.
['epacumoB.

Tabnuubl N cxembl: «MeToAbl aHTpornonornm», «oNoBHOM
MO3r 4enoBeka», «4enoBekoobpasHble 006e3bsiHbl», «Ckenet
YyesiloBEKA W CKeseT lWuMnaH3e», «PyauMMeHTbl M aTaBU3MbI»,
«[1BMXYyLLME CUNbl aHTponoreHesa», «JBOJIOLNOHHOE [peBO
yenoBeka», «ABCTpanonutek», «4enoBek ymMmenbln», «Yenosek
npaMoxogawmnn», «[eHNCOBCKNM 4YenoBek» «HeaHaepTanbLbl»,
«KpoMaHbOHUbI», «[lpeakn 4Yenoseka», «3Tamnbl 3BOMHOLNMK
yenioBeka», «Pacbl yenoseka».

O6opyaoBaHME: MYNISXXM  OKaMeHenocTen, npeamMeToB
MaTepuanbHOW KynbTypbl TMPeKOB YesioBeKa, penpoaykumm
(boTorpacdmm) KapTMH ¢ MUPONOrMYECKUMU U BUBNENCKUMU
CcloXXeTaMu MNPOUCXOXAEHUS 4enoBeka, @oTtorpapumm Haxo[ok
UCKOMaeMbIX OCTaTKOB 4esioBeKa, CKeJleT 4yesioBeka, Moaenb
Yyepena yesioBeka U yeperna wMMnaH3e, MoAeNb KUCTU YesloBeKa
N KUCTU LUMMNAH3€e, MOAENN TOpCca NpeaKoB YyenoBeka.

JTabopaTopHas pa6boTta «M3yyeHne oCo6eHHOCTEN CTPOEHUS
cKefleTa YenoBeka, CBA3aHHbIX C MPAMOXOXAEHNEMY.

MpakTuyeckas pabota  «M3yyeHne  3KOJIOTMYECKUX
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apganTauumn YyenoBekar.

Tema 6. 3konorma — Hayka O B3aMMOOTHOLLUEHMUSAX
OpraHMsmMoB M HafopraHU3MeHHbIX CUCTEM C OKpYyXKaloLlen
cpeaom

3apoXkaeHue n passutue akonorumn B Tpyaax A. N'yméonbara,
K. ®. Pynbe, H. A. CeBepuoBa, 3. lekkens, A. TeHcnu, B. H.
CykauéBa. Paspgenbl u 3apgaum akonorun. CBA3b 3KONOrMM C
APYrMMU HayKaMmu.

MeToabl akonoruun. NoneeBble HabNOAEHNA. IKCNEPUMEHTDI
B 3KONOrMW: npupogHble n nabopaTtopHble. MoaennpoBaHue B
aKonormn. MOHUTOPUHI  OKpYXXatowen cpenbl: JIOKanbHbIN,
pPerMoHasnbHbl U rNo6anbHbIN.

3HayeHMe  IKOJIOMTMYEeCKMX  3HaHMWU  ONA  yenoBeka.
JKONornyeckoe  MMpPOBO33pPEHME  KakK  OCHOBa  CBSI3eH
yenoBe4yectBa C npupoaon. PdopmMupoBaHMe 3SKOJTOMMYECKOM
KYNbTYpbl N 9KOSTOrMYECKON rpaMOTHOCTU HaCeseHus.

JeMoHcTpauuu

MopTpeTbl: A. F'ymb6onbaT, K. ®. Pynbe, H. A. CeBepuos, 3.
['ekkenb, A. TeHcnn, B. H. Cykaués.

Tabnuubl M cxembl: «Pasgenbl akonorum», «MeTtogbl
aKosornm», «Cxema MOHUTOPUHIa OKpYXXatoLLLen cpepbl».

JTabopaTopHas pa6oTa «/M3yyeHne MeToA0B IKOIOrMYECKUX
nccnenoBaHUm».

Tema 7. OpraHuambl U cpefa 06UTaHUs

dkonornyeckue ¢akTopbl 1 3aKOHOMEPHOCTU UX OENCTBUS.
Knaccudukauma 3KoNornyeckmx (GakTtopoB: abuUoTUYEcKue,
6UoTMYECKMe, aHTpornoreHHble. O6WMe  3aKOHOMEPHOCTU
nencTeus akonornyeckux Gakrtopos. MpaBuno MuHumyma (K.
LUnpeHrenb, 0. JInéux). TonepaHTHOCTb. OJBPUOUOHTHbIE WU
CTEHOOMOHTHbIE OpraHM3Mbil.

AbnoTtunyeckmne daktopbl. CBET KaK 3KOJIOrmyeckmin dhaktop.
[enctBune pasHblX y4aCTKOB COTHEYHOro CnekTpa Ha OpraHM3Mmbl.
9Konornyeckue rpynrbl PaCTEHUN N XXUBOTHbIX MO OTHOLUEHMUIO K
ceeTy. CurHanbHas posb ceeTa. oTonepnoansm.

TemMnepaTypa KakK 3Konorndeckun daktop. [encreue
Temneparypbl Ha OpraHn3Mmbil. MNonknnoTepmMHble n
FOMOMOTEPMHbIE OpraHuU3Mbl. IBPUTEPMHbIE U CTEHOTEPMHbIE
OpraHn3MmbiI.
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BnaxxHoCcTb Kak akonorumyeckun daktop. lNMpucnocobneHns
pacTeHuM K nophep)xaHuto BogHoro 6anaHca. Knaccudwmkauus
pacTeHW Mo OTHOLWEHMIO K Boge. [IpMcnoco6neHns XXUBOTHbIX K
N3MEHEHMIO BOAHOIO pexxmma.

Cpeabl 06MTaHWA  OpraHM3MoOB: BOAHasA, Ha3eMHO-
BO3AYyLUHas, NoYBEHHas, rnyouHHas NnoAnoYBeEHHas,
BHYTpMOpraHmamMeHHas. PrUsnko-xmumMmnyeckne ocobeHHoCTn cpes
06UTaHNA opraHmMsamoB. lNMpnucnocobneHns opraHM3MoB K XXU3HU B
pasHbIX cpefax.

Buonornyeckne putMbl. BHewHWe U BHYTPEHHUE PUTMDI.
CyTOYHbIe M rognyHble puTMbl. [pncnocob6a1eHHOCTb OPraHM3MOoB
K C€30HHbIM N3MEHEHUSAM YCNIOBUM XUBHW.

XXn3HeHHble popMbl OopraHn3mMoB. [MOHATUE O XKUBHEHHOW
dopme. XKnsHeHHble (QOpPMbl pacTeHWUN: fepeBbsl, KyCTapHUKMW,
KYCTapHW4YKW, MHOrONneTHMWe TpaBbl, OAHONETHME TpaBbl.
XXU3HeHHble (HOPMbl  XXUBOTHbIX: TMAPOOUOHTbI, FEOOUOHTHI,
a3po6MOHTbI. OCOBGEHHOCTM CTPOEHUSA U 0OpPa3a XXU3HMU.

BruoTtuyeckue dakTopbl. Buabl O6UOTUYECKUX
B3aMMOAENCTBUN: KOHKYPEHLMNSA, XULLHUYECTBO, CUMOUNO3 U €ro
dopmbl. NMapasntmnam, Koonepaumsa, MyTyannam, KOMMEHcaNMsm
(KBapTUPAHTCTRO, HaxJIeBHNYECTBO). HeTpoduueckue
B3aumoaencTteus (Tonundyeckue, dopudeckune, dabpuyeckue).
3HayeHne O6MOTUYECKUX B3aMMOLENCTBUM AONS CyW,eCTBOBaAHUS
opraHuamMoB B cpeae o06uTaHusa. [lpMHUMN  KOHKYPEHTHOro
NCKITHOYEHUS.

JeMoHcTpauuu

Tabnuubl n cxemMbl: «3Konornyeckme Gaxktopbl», «CBETOBOM
CNeKkTp», «9KOMOorMyeckne rpynnbl XMBOTHbIX MO OTHOLUEHUIO K
CBeTY»,  «TEennoKpOBHble  XXMUBOTHble»,  «XONOAHOKPOBHbIE
YXMBOTHbIe», «Pnamonormyeckmne agantaumm XXMBOTHbIX», «Cpeapbl
06MTaHNA OpraHM3MoB», «brnonornyeckne puTMbl», «XXM3HEHHbIe
dopMbl  pacTeHuit», «KMU3HEHHble  (OPMbl  XXMUBOTHbIX,
«9KOCUCTEMA  LUMPOKOJIMCTBEHHOrO  Nleca»,  «3JKocucTema
XBOMNHOIo necan, «Llenwu MUTaHUA», «XULWHNYECTBOY,
«MapasnTtuam», «KoHKypeHUms», «CMMOno3», «<KKoMMeHcannsmy.

O6opypoBaHue: repbapum  paCTEHUM U XXMBOTHDIX,
NPUCMOCOBGMEHHbIX K BJIMAHUIO Pas/INYHbIX 3KOJIOTMYECKUX
dbakTopoB, repbapunm  CBETONOOUBBLIX, TEHENOOMBBIX W
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TEHEBbIHOC/INUBbLIX PaCTEeHU, CBETONHOOUBLIE, TEHENOOMBbIE U
TeHEeBbIHOC/INBbIE KOMHATHbIE pacTeHus], repbapum U Konnekumnm
TennoNt6mBbIX, 3MMOCTOMKUX, MOPO30YCTOMUYMBLIX PaCTEHUN,
yyyena NTUL, M 3Bepen, repbapum pacTeHWUin, OTHOCALMXCH K
rurpodutam, Kcepodutam, mesodpuTamMm, KOMHaATHble pacTeHUs
JAaHHbIX TPYyNM, KOJJIEKUMWN >XUBOTHbIX, OOMTAKOLWMX B PasHbIX
cpepax, repbapum W KONNEKUMU pPacCTEHUN WU  XKUBOTHbIX,
obnagarolmx 4YeptamMum MNPUCMNOCOBNEHHOCTU K CE30HHbIM
N3MEHEHUAM YCNOBUN XN3HW, repbapum U KOMNEKUUN pacTeHUN
M OKMBOTHbIX PasfiIMYHbIX IKUBHEHHbIX (OpPM, KOJNEeKUUn
XMBOTHbIX,  Y4YacTBYWOLWMX B  pPasfiMyHbIX  OBUOTUYECKUX
B3aUMO4eNCTBUSX.

JlabopaTtopHasa paboTa «BbisBneHne NpUCNOCOBNEHNN
OpraHM3MoB K BJIUSIHUIO CBEeTa».

JlTabopaTtopHaa paboTa «BbisBneHne NpPUCNOCOBNEHNN
OpPraHM3MoB K BIUSIHUIO TeMMNepaTypbI».

JlabopaTtopHasa paboTa «AHaTOMMYECKME OCOHBEHHOCTU
pacTeHWUI U3 pa3HbIX MECT 0OUTaHUSA.

Tema 8. 3konorusa BMaoB U Nonynayum

JKonornyeckne xapaktepuctuku nonynaumu. [lonynauus
Kak 6uonorndyeckas cucrtema. Ponb HeogHOPOAHOCTM cpepfpbl,
dunsnyecknx 6apbepoB M OCOOGEHHOCTEN OMONOrMM BMOOB B
dbopMMpOBaHMN NPOCTPAHCTBEHHOW CTPYKTYpbl  NOMNyNsUni.
OcHOBHble rMokasaTenu nonynsaunn: YUCEHHOCTb, MJIOTHOCTD,
BO3pacTHasa M rnonosasi CTPYKTYpa, POXKAAEMOCTb, NPUPOCT, TEMN
pOCTa, CMEPTHOCTb, MUTpaLUS.

JKonorunyeckas CTPYKTYypa nonynauuu. OueHka
YUCNTIEHHOCTH nonynaunun. InHaMmuka nonynsaunm n e€ perynsauus.
BuoTtnyeckumn noTeHuyman nonynaymm. MopgenunpoBaHue
AMHaMuKn nonynaumu. Kpueble pocTa YMC/IEHHOCTU NONyNALUUN.
KpuBble BbiXXnBaHuA. Perynauma YucneHHOCTU Nonynsaumn: ponb
$haKkTopoB, 3aBUCAWMUX WU He 3aBUCAWMX OT MNJOTHOCTMW.
dKonorumyeckue ctparerum Buaos (r- u K-ctpaterun).

[MoHATME 06 3KONOrnyeckom Huwe Buaa. MectoobuTaHue.
MHoromepHasa Mofefnb 3KOornyeckon Huwmn .. XatymHcoHa.
Pasmepbl 9K0J1I0rM4yecKom HULLW. MoTeHunanbHas n
peanMsoBaHHasa HULLN.

Bua kak cuctema nonyndaumn. Apeanbl BUAOB. Buabl U ux
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YXM3HEHHble CTpaTermm. IKONOrmnyeckmne saKBUBanNeHThI.
3aKOHOMEPHOCTN MNOBEAEHUS W  MUrpauui  XXUBOTHDIX.
Bruonormnyeckune nHBasmm Yy>KepoaHbiX BUAOB.

LeMoHcTpauuu

[MopTpeT: K. . XaTYMHCOH.

Tabnuubl U CXeMbl: «JKONIOTMYECKUE XapaKTEepPUCTUKM
nonynaunun»,  «lpocTpaHCTBEHHAA  CTPYKTypa  MONynsiuum»,
«BospacTHble nupamupabl nonynsummn», «CKOPOCTb 3acefneHus
NOBEPXHOCTM 3eMN pasfnYyHbIMW OpraHnaMamm», «Mopgenb
aKonornyeckoum Huwmn . . XatTynHcoHa».

O6opyaoBaHue: repbapum pacTeHUn, KONNEKLUM XXUBOTHbIX.

JlabopaTtopHasa pa6oTta «[pucnocobneHns ceMsH pacTeHUi
K paccefieHuto».

Tema 9. 3konorus coobLuecTs. AKOSIOrMYecKne CUCTEMBI.

CoobuiecTBa OpraHM3moB. buoueHO3 W ero CTpyKTypa.
CBA3n Mexay opraHnaMamMmu B 6UOLIEHO3E.

dkocucTeMa Kak OTKpbiTas cuctema (A. k. TeHcnw).
®DyHKUMOHanNbHble  6/IOKM  OpraHM3MOB B 3KOCMUCTEME:
NPOAYLEHTbI, KOHCYMEHTbI, peayueHTbl. Tpoduyeckne ypoBHMU.
Tpodwuyeckne uenn mn cetn. AMOTUYECKME ONTIOKM 3KOCUCTEM.
MouyBbl M MUNbl B 3akocucTeMax. KpyroBopoT BeLLECTB M MOTOK
9HEeprum B 3KOCUCTEME.

OcHOBHble  rokasaTenuM 3akKocuctembl. buomacca
NPOAYKUMA. IKOJIOrMYyeckme nupamuibl yucen, 6Guomaccbl WU
9Hepruum.

JnHamunka skocucteM. Karactpoguyeckmne rnepecTtpoviku.
®dnykTyaymn. HanpaBnieHHble 3aKOHOMEpPHble CMEHbl COOOLLECTB
— cyKueccuu. NepBrYHbIE N BTOPUYHbIE CYKLLECCUUN U UX NMPUYUHDI.
AHTpOMNOreHHble BO3AENCTBMA Ha cykueccun. KnumakcHoe
coobwecTBo. buopasHoobpasve UM MNONHOTA KpPyroBopoTa
BeLLEeCTB — OCHOBA YCTOMYMBOCTMN COOOLLECTB.

[MpupoAHbIE 3KOCUCTEMbI. JKOoCcHCTEMbI 03EpP U  PEK.
9KkocucTteMbl MOpeEN U OKeaHoB. JKocuCTeMbl TYHAP, J1ECOB,
cTerieu, rnyCcrbiHb.

AHTpPOMOreHHble aKOCUCTEMbI. ArpoakocucTemMa. ArpoLeHos.
Pasnuunsa MeXAy  aHTPOMOreHHbIMU n NPUPOAHbIMU
aKocUcTeMaMu.

Yp60oakocucTemMbl. OCHOBHbIE KOMMOHEHTbI YPOO3KOCUCTEM.
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Fopoackas ¢nopa M dayHa. CuHaHTponmu3aumss roOpoAcCKOMm

dayHbl. Buonornyeckoe n XO3AANCTBEHHOE 3Ha4yeHue
arpoO3KOCUCTEM M YPOOIKOCUCTEM.
3aKOHOMEPHOCTH dopMupoBaHus OCHOBHbIX

B3aMMOEeNCTBUIM OpraHM3MoB B aKocuctemax. Posib KackagHoro
appekta wu BuAOB-3aNPUKATOPOB  (K/IHOYEBBLIX BUAOB) B
DYHKUNOHNPOBAHNN IKOCUCTEM. [lepeHOC JHEeprnn un BeLLECTB
MeXZy CMEXHbIMU 3KOCUCTeMaMn. YCTOMYMBOCTb OpPraHM3MOB,
nonynsauMm wn 9KOCUCTEM B YC/NOBUAX €CTECTBEHHbIX W
AHTPOMNOreHHbIX BO34EeNCTBUMN.

MexaHn3aMbl BO3[EUCTBUA 3arpPsaA3HEHMI pas3HbIX TUMOB Ha
Cyb0praHN3MEHHOM,  OpraHU3MEHHOM,  MOMNy/JAAYNOHHOM U
9KOCUCTEMHOM YPOBHSIX, OCHOBbI 9KOJI0rM4ecKoro
HOPMUPOBaHNS aHTPONOreHHoro Bo3jencTemsa. MeTtogonorus
MOHUTOPUHIra eCTECTBEHHbIX MU @aHTPOMOrEHHbIX 3KOCUCTEM.

eMoHcTpauuu

[MopTpeT: A. ). TeHcnn.

Tabnuubl n cxembl: «CTpyKTypa 6uoLeHo3a», «9KocucTemMa
LUMPOKOJIMCTBEHHOIO Jieca», «JIKOCUCTEMA XBOWHOro secay,
«PyHKUMOHaNbHble  TPynMnbl  OpPraHU3MOB B  3KOCUCTEMEY,
«KpyroBopoT BellecTB B 3Kocucrteme», «Llenn nutaHusa
(nacTéulHan, AeTpUTHAsN)», «IKOSIOrMYeckass nupamMuaa Y1ceny,
«3Konornyeckas nupamumpa 6uomaccbly, «3Konornyeckas
nupammpa aHeprumn», «0Obpa3oBaHue 6onoTta», «llepBu4YHasn
cykueccusi»,  «BoccTtaHoBneHne  nieca  nocne  rnoxapa,
«3dKocuctemMa osepa», «ArpoueHos», «KpyroBopoT BeLlecTB W
MOTOK SHEPruu B arpoLieHose», «[pumMepbl yp603KOCUCTEMY.

O6opynoBaHue: repbapum pacTeHUM, KONNEKLNUN HACEKOMDbIX,
yyyena NTvL U 3Bepen, repbapmm KynbTYpHbIX U ANKOPACTYLLUX
pacTeHUI, akBapnym Kak Moenb 3KOCUCTEMBI.

MpakTuyeckas pabota  «M3yyeHue 7 onucaHue
YPOO3KOCUCTEMDI».

JlabopaTtopHasa pab6oTa «M3yyeHne pasHOOOPasUs MENKUX
NOYBEHHbIX YJIEHUCTOHOIMMX B pPasHbIX 9KOCUCTEMAX».

OKCKypcUsi «IKCKYypCcUsi B TUMNU4YHbIA 6uoreoueHo3 (B
AybpaBy, 6epesHsK, €fbHUK, Ha CYXOAOJIbHbIA WU MOMMEHHbIN
nyr, 03epo, 60/10T0)».

OKCKypcUsl «IKCKypcusi B arpoakocucTemy (Ha none wav B
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TenJNYHOE X03ANCTBO)».

Tema 10. buocdepa — rnobanbHas aKocucTtema

buochepa - obuwennaHeTapHaa o6osiodka 3emnu, rge
cywiecTtByeT nnu cywiectBoBana YXN3Hb. PasButune
npeacrtaBneHnn o 6uochepe B Tpyaax 3. 3tocca. YueHue B. W.
BepHagckoro o 6uocdepe. O6nactu 6uochepbl U €€ COCTaB.
XXuoe BelecTBo 6Mochepbl N ero GyHKLUUK.

3aKOHOMEPHOCTM cyulecTBoBaHUA 6uocdepbl. OCO6EHHOCTH
6uocdepbl Kak rnobanbHOM 3KocucTembl. [duHamMumyeckoe
paBHoBecne B  6uochepe. KpyroBopoTbl BewectB MU
6uoreoxumMmyeckne uuknbl (yrnepoda, asoTta). PUTMUYHOCTb
sIBNIeHUI B buocdepe.

3oHanbHOCTb 6uocdepnbl. oHATME O 6uome. OCHOBHbIe
6MOMbI  Cyln: TYHApPa, XBOWHble Jfieca, CMELaHHble ¢
LUMPOKONIMCTBEHHbIE  Nleca, CTenW, CaBaHHbl,  MYCTbIHW,
Tponnyeckne neca, BbICOKOropbsl. KnumaTt, pacTuUTEeNbHbIN U
YXMBOTHbIN MUP GUOMOB CYLLN.

CTpykTypa ¥ (QYHKUMS >KMBbIX CUCTEM, OLEHKa WX
pecypcHoro noteHumana n 6uochepHbIX QYHKLMNA.

eMoHcTpauuu

MopTpeTbl: B. N. BepHaackun, 3. 3tocc.

Tabnuubl 1 cxembl: «eochepbl 3emnun», «<KpyroBopoT a3oTa
B npupoae», «KpyroBopoT yrnepoga B npupoge», «KpyroBopoT
Kucnopoga B npupoae», «KpyroBopoT BOAbl B Mpupoae,
«OCHOBHble OMOMbI cywun», «KnumaTuyeckme nosica 3emnn,
«TyHgpa», «Taura», «CmewwaHHbIN nec», «LIMPOKONUCTBEHHbIN
nec», «Ctenb», «CaBaHHa», «[1yCTbIHA», « TPOMUYECKNN Nec».

O6opynoBaHue: repb6apum pacTeHMh pasHbiXx OMOMOB,
KOMNEeKUMN XXNBOTHbIX.

Tema 11. YenoBek 1 oKpyXKatoLyas cpeaa

JKosiormyeckme Kpusmcbl M UX MpuunHbl. Bospgencrteue
yenoBeka Ha oO6uocdepy. 3arpAsHeHMe BO3QYLIHOW cpeabl.
OxpaHa Bo3fyxa. 3arpsisHeHne BogHon cpeabl. OxpaHa BOAHbIX
pecypcoB. PaspyweHue nousbl. OxpaHa MOYBEHHbIX PeCypCoB.
N3meHeHne knumara.

AHTpOMNoreHHoe BO3OENCTBUE Ha  pacTUTENbHbIK U
XXMBOTHbIN MUp. OXxpaHa pacTUTENbHONO0 U XXMBOTHOMO MMpa.
OCHOBHbI€e MPUHLKMbI 0XpaHbl Npupoabl. KpacHble kKHurn. Ocobo
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oxpaHsieMble npupoaHble Tepputopun (OOMT). BoTaHuyeckue
cafbl 1 300/10rMYecKme NapKu.

OCHOBHbIe NPUHLMIbI YCTONYMBOrO pasBUTUS YEIOBEYEeCTBa
n npupoabl. PaunoHanbHoe NpnpoAonosib30BaHNE N COXpaHeHMe
6ronornyeckoro pasHoo6pasmusa 3emnu. 06Lwme 3aKOHOMEPHOCTMH
rnobasnbHbIX 3KOJIOrNYeCcKmnx KPU31COB. OCcob6eHHOCTH
COBPEMEHHOro Kpu3nuca v ero BeposiTHble NOCNeACTBUSA.

Pa3BuTe MeETOAOB MOHWUTOPUHIa pPasBUTMA  OMACHbIX
TEXHOreHHbIX NPOLLECCOB. CUCTEMHbIE NCC/IE[0BaHNSA Nepexoga K
pecypcocéeperaroljeisi 1 KOHKYPEHTOCITOCOOHON 3SHEPreTUKe.
buosnornyeckoe pasHoobpasne n bmopecypchbl. HaymoHasibHbie
MHOPMAaLNOHHbIE CUCTEMbI, O0becreynBaroyne [ocTyrn K
MHGOPpMaLnN M0 COCTOSIHUIO OTAE/IbHbIX BUAOB U IKOCUCTEM.
OCHOBbI 3KOpeabuaINTaumm 3KOCUCTEM U Croco60B 60pbbbI C
6UONOBPEXAEHNAMN. PEKOHCTPYKUMS MOPCKUX U HA3EMHbIX
3KOCUCTEM.

JeMoHcTpauuu
Tabnuubl 1 cxeMmbl:  «3arpsisHeHMe  aTMocdepbl»,
«3arpsisHeHue rmapocadepbi», «3arpsisaHeHue MNOYBbI»,

«MapHukoBbIn  adekT», «Ocobo oOxpaHsieMble NPUPOAHbIE
TeppuTopumn», «<Moaenu ynpaBnsaeMoro Mmpa.

O6opypoBaHue: doTorpapmm  OXpaHSIEMbIX  pacTeHUR U
XXNBOTHbIX KpacHon kHurn Poccumnckon depepaunun, KpacHon
KHUIN pernoHa.
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NJTAHUPYEMBbIE PE3YJIbTATbl OCBOEHUA NMPOIPAMMBI MO
BHNOJIO'MN HA YPOBHE CPEAHEIO OBLLEITO OBPA30OBAHUA

JINYHOCTHBbIE PE3YJIbTATHI

®roc COO ycraHaBnuBaeT TpeboOBaHMUSA K pesynbTaTaMm
OCBOEHMA  ObyyvawlMUMUcsa nporpaMMm  cpeaHero  obuiero
06pa3oBaHUSA: IMYHOCTHbIE, MeTanpeaMeTHbIE U NPeaMETHbIE.

B  CTpyKType JIMYHOCTHbIX  pe3y/bTaTOB  OCBOEHUSA
nporpamMmbl no 6uonormm BblAENEHbI cnepywoune
COCTaBnslOWME. OCO3HaHME  O0OyYyarLMMUCH  POCCUMACKOM
rpaXkAaHCKOW MAEHTUYHOCTM — FOTOBHOCTM K CaMOPa3BUTUIO,
CaMOCTOSATENIbHOCTU U CaMOONPEeAENeHnto, Halnyne MoTmBaLyumn
K  06ydeHUIO  OMONOruW,  LeJsieHanpaB/IEHHOE  pa3BUTUE
BHYTPEHHUX YOEXAEHMMA JIMYHOCTM Ha OCHOBE KJIHOYEBbIX
LleHHOCTeN 7 NCTOPUYECKUX Tpaanummn pasBuTUA
6MONOrMYECKOro  3HaHWS, FOTOBHOCTb M CHOCOBGHOCTb
0by4aloLWNXC pPYKOBOACTBOBATbCA B CBOEN [eATENIbHOCTM
LLEHHOCTHO-CMbIC/TIOBbIMW YCTaHOBKaMu, MPUCYLLMMU CUCTEME
6uonormyeckoro  obpasoBaHuUs,  Ha/suMyme  rpaBOCO3HaHUS
9KOJSIOrNMYECKON KYyNbTypbl, CIOCO6HOCTH CTaBUTb LLeNN N CTPOUTb
YXU3HEHHbIE NaHbl.

JINYHOCTHbIe  pe3ynbTaTbl OCBOEHUS MpOrpamMmbl MO
61nonorMmM AOCTUratoTCa B €4UHCTBE Y4€OHOM M BOCNUTATENbHOWN
AeATeNIbHOCTU B COOTBETCTBUU C TPaAULMOHHBIMU POCCUACKUMMU
COLMOKYNbTYPHbIMMU, NCTOPUYECKUMMU n AYXOBHO-
HPABCTBEHHbIMW  LIEHHOCTAMMW, TMPUHATbIMU B  O6LLECTBE
npaBuiamMm U HoOpMaMu NOBeAEHNSA U CNOCOBCTBYHOT NpoLeccam
caMOMno3HaHWsA, CaMOBOCMUTAHWA U CaMOpasBUTUA, PasBUTUS
BHYTPEHHEN MO3ULUN JINYHOCTK, NMaAaTPMOTU3MA U YBaXEHUs K
3aKOHY W MpaBOMOpPSAAKY, YenoBeKy TpyAa W CTapluemy
MOKOJIEHWNIO, B3aUMHOIO YBa)KeHUs, GEPEXHOr0 OTHOLIEHUS K
KyNbTYPHOMY HacneguMio un TpaguMuusM MHOMOHaLUMOHaNbHOro
Hapoga Poccuickon Gepepaumm, Npupoae 1 oKpyXXatoLLen cpege.

JINYHOCTHbIE pe3ynbTaTbl OCBOEHUA Y4YebHOro npeameTta
«brnonorua» poMmKHblI OTpaXaTb FOTOBHOCTb M CMOCOBHOCTb
obyyaroLmxcs PYKOBOACTBOBATbCA copmMmnpoBaHHOM
BHYTPEHHEN MO3MLUMEN JINYHOCTWU, CUCTEMOM  LIEHHOCTHbIX

PepaktupoBatb B WPS Office



opueHTaumn, NO3UTUBHbIX BHYTPEHHMX yoexxaeHun,
COOTBETCTBYHOLWMX TPaguuUMOHHbIM LEHHOCTAM pPOCCUUCKOro
obLlecTBa, pacCLUMpPEeHMEe >KM3HEHHOro onblTa W oOnbiTa
AeATeNnbHOCTU B npoLecce peanusaumn OCHOBHbIX Hanpas/ieHUN
BOCMUTaTeNIbHOWN [leATeNbHOCTU, B TOM YMCIe B YacTu:

1) rpaXAaHCKOro BOCNUTaHUS:

cpOpMMPOBAHHOCTb rpaX4aHCKOW No3nuum obyyaroLerocs
KaK akTUBHOIO 1 OTBETCTBEHHOIO YfleHa POCCUNCKOro obLLecTBa;

OCO3HaHMe CBOMX KOHCTUTYLMOHHbIX MpaB 1 06s13aHHOCTEN,
yBa)KeHue 3aKOHa 1 NpaBonopsaaka;

FOTOBHOCTb K COBMECTHOM TBOPYECKOW AeATeNbHOCTU npwu
CO34aHNN  YYEOHbIX  MNPOEKTOB, pPELIEHUUM  YYEOHbIX U
No3HaBaTesIbHbIX 3ajav, BbIMOSIHEHUY 6NONOrNYECKmX
9KCMepUMEHTOB;

CMOCOBGHOCTb  OMnpefensaTb COOGCTBEHHYIO MNO3UUUIO MO
OTHOLLEHUIO K IBIEHUAAM COBPEMEHHOM XXU3HN N OO BACHATD €E;

YMEHME Y4YUTbIBaTb B CBOUX [OENCTBUSX HEOOXOAMMOCTb
KOHCTPYKTUBHOIO  B3auUMOLENCTBMA  NilogenM C  pasHbIMuU
yoeXxKaeHNAMN, KYNbTYPHbIMU LEHHOCTAMM W  COUMANIbHbIM
NOJIOXKEHMUEM,;

rOTOBHOCTb K COTPYOHWYECTBY B Mpouecce COBMECTHOMo
BbIMOJSIHEHUA YYEOHbIX, NO3HaABaTENIbHbIX U MUCCNe0oBaTENbCKUX
3ajja4y, yBaXXnTenbHOro OTHOLWEHUS K MHEHUIO OMMOHEHTOB MNpu
06CY)XAEHUN CMOPHbIX BONPOCOB BUOSIOrMYECKOro CoAepXKaHus;

FOTOBHOCTb K 'yMaHWUTapHOM N BOJIOHTEPCKOMN AeATENIbHOCTY;

2) NaTpMOTUYECKOr0 BOCMUTAHUSA:

chopMMpPOBaAHHOCTb POCCUMNCKOM rpakgaHcKom
WOEHTUYHOCTK, NaTPUOTU3MA, YBAXEHUA K CBOEMY Hapoay,
YyyBCTBa OTBETCTBEHHOCTW nepen PoAuHOW, ropAoCTU 3a CBOW
Kpan, cBolO PoaunHy, CBOW A3bIK W KynbTypy, Mpowsioe wu
HacTosiLee MHOroHaunoHanbHoOro Hapoga Poccuuy;

LEeHHOCTHOe OTHOLWEeHMe K MpUupogHOMYy Hacneauio U
namMAaTHUKaAM npupofbl, [OCTUXeHMAM Poccunm B Hayke,
NCKYCCTBE, CNopTe, TEXHONIOrUAX, TPYAE;

CMOCOGHOCTb OUEHMBATb BK/ah POCCUNCKUX YYEHbIX B
CTaHOB/IEHME W pas3BUTME OMONOTNKN, MOHMMAHUSA 3HAYeHUs
6nonorMm B No3HaHMM 3aKOHOB MPUPOAbI, B XXU3HU YenoBeka U
COBPEMEHHOr0 06LLLECTBA;
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naenHasn yoexxgEHHOCTb, FOTOBHOCTb K CNY)XXEHUIO 1 3alnTe
OTeyecTBa, OTBETCTBEHHOCTb 3a €ro cyabby;

3) AyXOBHO-HPABCTBEHHOIO BOCMMUTAHUS:

0CO3HaHMe AyXOBHbIX LLeHHOCTEeN POCCUMUCKOro Hapoaa;

chOopMNPOBAHHOCTb HPABCTBEHHOIO CO3HaHMUS, 3TUYECKOrO
noBefeHus;

CMOCOGHOCTb  OLEHMBaTb  CUTyauuro M NPUHMMATDL
OCO3HaHHble  pelUeHUs,, OPUEHTUPYACb  Ha  MOpaJsibHO-
HpPaBCTBEHHbIE HOPMbI U LLEHHOCTH;

OCO3HaHue JNMYHOro BKJlaga B MOCTPOEHMEe YCTOMYMBOIO
6yayLwiero;

OTBETCTBEHHOE OTHOLUEHME K CBOUM poauUTeNsaM, CoO3aHuo
CeéMbMK Ha OCHOBE OCO3HAHHOMo MPUHATUA LLeHHOCTEN CeMeNHOM
YXM3HW B COOTBETCTBUM C TPaanLMaMn HapoaoB Poccuu;

4) 3CTETUYECKOro BOCMUTAHUSA:

9CTETMYECKOE OTHOLLEHME K MUPY, BKJIOYAsA 3CTETUKY OblITa,
HaAy4yHOro W TEeXHU4YecKoro TBOpYECTBa, CMopTa, Tpyaa,
06LLECTBEHHbIX OTHOLUEHUN;

NOHUMaHWE  SMOLMOHANIbHOIO  BO3LENCTBUA  XXMBOMU
NPUPOAbI N €€ LLIeHHOCTH;

FOTOBHOCTb K CAMOBbIPaXXeHUIO B pasHbIX BUAax UCKYCCTBA,
CTpeMeHune NposAB/sATb KayecTBa TBOPYECKOMN JINYHOCTH;

5) ¢maunyeckoro BocnuTaHus, GOpPMUPOBAHUSA KyNbTypbl
310pOBbA U AMOLIMOHANbHOro 6/1aronoNy4Yms:

NMOHMMaHMe W” peanusauusi 340pPOBOr0 UM 6e3omnacHoro
o6pasa Xn3Hu (3opoBOe NUTAHWNE, COBNOAEHNE TUTMEHNYECKUX
npaBua U HOPM, C6aNaHCUPOBAHHbBIN PEXUM 3aHATUN U OTAbIXA,
perynspHas dbunsnyeckas aKTUBHOCTD), 6epexxHoro,
OTBETCTBEHHOIO M KOMMETEHTHOIO OTHOLUEHUSI K COOBCTBEHHOMY
bhn3nYecKoMy 1 NCUXMYECKOMY 340POBbIO;

NOHUMaHWe LUEHHOCTM npaBu/l  UHAUMBUAYASIbHOIO U
KOMINEKTUBHOIO  6€30MacHOro  MOBeAEeHUs B CUTyauusix,
YyrpoXKaroLWmx 340p0OBbIO U XXN3HU NTHOLEN,

OCO3HaHue NOCNeACTBUMA U HEMPUATUSA BPeAHbIX NPUBbIYEK
(ynoTpebneHus ankorons, HApPKOTUKOB, KypeHus);

6) TPYAOBOIro BOCNUTAHUS:

rOTOBHOCTb K TpyAy, OCO3HaHMe LEeHHOCTU MacTepcTBa,
TPYAONtoo6HUeE;
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FOTOBHOCTb K aKTUBHOWN AEATENbHOCTU TEXHOSIOMMYECKON U
coumanbHOM HamnpaBNeHHOCTW, CMOCOOGHOCTb WMHMLUMMPOBATD,
nJaHMpoBaTb n CaMOCTOATEsIbHO BbIMONMHATL  TaKyo
NeATeNbHOCTb;

MHTEepeCc K pasnuMyHbiM cdepaMm npodeccnoHanbHoOM
AeATeNIbHOCTU, YMEHNe COBepLLaTb OCO3HAHHbIN BbI6Op OyayLLeN
npodeccumn n peann3oBbiBaTb COOCTBEHHbIE YXM3HEHHbIE MN1aHbI;

FOTOBHOCTb M CMOCOBGHOCTb K  06pa3oBaHUO U
caM006pa30BaHMIO Ha NPOTSXKEHUN BCEN XKUBHY;

7) 3KOJIOrMYECKOro BOCMUTaHUSA:

9KONOrM4yeckn LienecoobpasHoe OTHOLUEHME K Npupoae Kak
MCTOYHMKY XXU3HU Ha 3eMJie, OCHOBE €€ CyLLeCTBOBaHUS;

NoBblILLEHNE YPOBHS 9KO0/10rMyecKom KYNbTYypbl:
npuobpeTeHne onbiTa MNJaHUPOBAHUA MOCTYNMKOB W OLEHKU UX
BO3MOXHbIX MOCNeACTBUIN 419 OKpYXXatoLen cpegbl;

OCO3HaHMe rfnobanbHOro  XapakTepa  9KOJIOrMYecKux
Npoo6nemM 1 NyTen NX peLLeHus;

CNOCOBHOCTb MCNOMb30BaTb NpUodbpeTaeMble Npu U3y4YeHUn
6MONOrMM 3HAHUA U YMEHUS NPU PeELLEHMUN NPOBNEM, CBA3AHHbIX C
paunoHanbHbIM Npupoaononb3oBaHMeM (cobntogeHue npaBun
noBegeHna B MNpUpPoAe, HarnpasJ/ieHHbIX Ha COXpaHeHwue
paBHOBeCUMSI B 9KOCUCTEMAxX, OXpaHy BWAOB, 9KOCUCTEM,
6uocdepbl);

aKTUBHOE Henpuatue  AeNCTBUW, TMPUHOCALLMX  Bpepn
OKpYyXarlLen npupoaHon cpepe, yMeHWe MNpOrHosnposaTb
HebnaronpuaTHble aKonorunyeckue nocnencTeums
npeanpuHUMaeMbIX 4ENCTBUN U NpeaoTBpaLLaTh UX;

Hann4ue pasBUTOro 9KOJI0rMyecKoro MbILLUIEHUS,
9KONOrMYEeCKON KynbTypbl, OMNbiTa AeATENIbHOCTU 9KOJI0OrMYeCcKomn
HanpaB/IEHHOCTW, YMEHUA  pPYKOBOACTBOBATbCA UMK B
nosHaBaTesibHON, KOMMYHUKaTUBHOW U couWanbHOW MpaKTuKe,
FOTOBHOCTM K yyacTUIO B MpaKTUYECKONn [OeATeNbHOCTH
9KOJIOrMYecKomn HanpaBNeHHOCTMY;

8) LLleHHOCTU Hay4YHOro NO3HaHUA:

CchOPMUPOBAHHOCTb MUPOBO33PEHUS, COOTBETCTBYHOLLEIO
COBPEMEHHOMY YPOBHIO Ppas3BUTUA HaAyKM UM OOLECTBEHHOM
NpPakKTUKW, OCHOBAHHOIO Ha guasnore KynabTyp, CNOCOOCTBYHOLLEIO
OCO3HaHUIO CBOEro MecTa B NOJINKYNbTYPHOM MUPE;
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COBEpPLLUEHCTBOBaAHMNE A3bIKOBOM M YMTATENIbCKOWN KyNbTypbl
KaKk cpeacTBa B3aMMOLENCTBUS MeXAy NoAbMWU U NO3HaHUSA
MUpa;

NOHMMaHMe cneundukn 6MonorMm Kak Hayku, oco3HaHua eé
ponn B (GOPMUPOBAHMM paLMOHaNIbHOMO Hay4YHOrO MbILLSIEHUS,
CO3[aHMM LIeNOCTHOrO MpeacTaBfieHnss 06 OKpY)KatolWeM Mupe
Kak O eAUHCTBEe Mpupopabl, YenoBeka M O6LLeCTBa, B MO3HAHUK
NPUPOAHbIX 3aKOHOMEPHOCTEN U peLleHMn NpobnemM CoXpaHeHUus
NPUPOAHOro paBHOBECMHS;

YOEXXAEHHOCTb B 3HAYMMOCTM 6MONOrMKU ANS1 COBPEMEHHON
umBMAn3aummn:  obecnevyeHnss  HOBOIO  YPOBHS  pas3BUTUSA
MeAULUMHbI,  cOo3faHWe  MepCneKTUBHbIX  BUOTEXHONOMUN,
CMNOCOOHbIX  pelaTb  pecypCHble  MNpobnemMbl  pPasBUTUS
yenoBeyecTBa, MNoucka MyTeh BbIxoAa W3  [NoGaANbHbIX
aKofiornyecknx npobnem n  obecneyeHnss nepexoga K
YyCTOMYMBOMY pasBUTUIO, paulMOHarbHOMY MWCMONb30BaHMUIO
NPUPOAHbIX pecypcoB U ¢HOPMUPOBAHUIO HOBbIX CTaHOApPTOB
XXNU3HW;

3aMHTEPECOBAHHOCTb B MOJSTyYEHUU OBMONOMMYECKUX 3HAHUN
B LeNAX MNOBbIWEHNA OOLLEN KyNbTypbl, €CTECTBEHHO-Hay4YHOWN
rPaMOTHOCTW, KakK COCTaBHOM 4acTu  (PYHKUMOHaNbHOWM
rPAaMOTHOCTM oObyvawwmxcsa, QGOpMUPYEMON TMpU  U3YyYEHUU
O6MONOrnNHU;

MOHUMaHWE CYLLHOCTN METOA0B MNO3HAHWNA, UCMOIb3YEMbIX B
€CTECTBEHHbIX HayKax, CNOCOBHOCTN MCNONb30BaTb NoJjlydaemble
3HaHUA AN aHanu3a M OO6bACHEHUS SABNEHUN OKPYXXatoLero
MUpa M MPOMCXOASMX B HEM WU3MEHEHWN, YMeHue penatb
060CHOBaHHblE 3aK/IHOYEHUSA Ha OCHOBE Hay4yHbIX (aKTOB U
MMEIOWMXCA OaHHbIX C LUenbk MNOMYyYeHUss [OCTOBEPHbIX
BbIBOAOB;

CMOCOBHOCTb CaMOCTOSITENIbHO ncnonb3oBaTb
O6NONOrMYECKME 3HaHUA O/ peleHus npobneM B peanbHbIX
YXM3HEHHbIX CUTYyaLMsIX;

OCO3HaHWe LEHHOCTM Hay4YyHOM AeATeNIbHOCTW, FOTOBHOCTb
OCYLLLECTB/ATb MPOEKTHYIO U UCCNefoBaTeNbCKYH AeATENbHOCTb
NHANBUAYANbHO W1 B FPynne;

FOTOBHOCTb M CNOCOBHOCTb K HEMpPepPbIBHOMY 06pa3oBaHmIo
N caMmo06pa3oBaHuIO, K aKkTUBHOMY MOSTYYEHUIO HOBbIX 3HAHWUI NO
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610N10rMn B COOTBETCTBUN C XXU3HEHHbIMU NOTPEOGHOCTAMM.
METAMNPEOMETHbIE PE3YJIbTATHI

MeTanpe,qmeTHble pe3ynbTaTbl ocBOEHUA yqe6Horo

npegmMeTa «buonorus» BKJTHOYalOT: 3HaYMMble Ans
chopmMupoBaHus MWUPOBO33pPEHUS obyyatoLmxcs
MeXAMCUUNINHApHble (MexnpeaMeTHbIE) obLleHayYHble

MOHATUSA, OTpPaXkatolMe LeNOCTHOCTb Hay4YHOW KapTUHbl MUpa U
cneunduky MeTofoB MO3HaHUSA, UCMONIb3YEMbIX B €CTECTBEHHbIX
Haykax (BewecTBO, 3Heprusi, siBfieHWe, MNPOLECC, CUCTEMAQ,
Hay4YHbIn (aKT, NPUHUMM, TUNOTe3a, 3aKOHOMEPHOCTb, 3aKOH,
Teopusi, UccnenoBaHue, HabNO4eHNE, UBSMEPEHNE, SKCMEPUMEHT
N Apyrue); yHuBepcasbHble y4ebHble AeACTBUSA (MO3HaBaTeNbHble,
KOMMYHMKATUBHDIE, PerynaTuBHbIE), obecneymBatoLmne
dbopMupoBaHme (PYHKUNOHANIbHOW FPAaMOTHOCTU U COLMaNbHOWN
KOMMeTeHUUM 06y4yarolmMxcs; CrocOB6HOCTb  obyvatolmxcs
Mcrnonb3oBaTb OCBOEHHbIe MeXXAUCLMNANHapHbIe,
MWPOBO33pPEHYECKNE 3HAHUA WU  YHUBEpPCasbHble Yy4YebHble
AencTBuMA B NO3HaBaTe/IbHOW 1 coumnanibHOW NpakTuke.

B pesynbTaTe M3yyeHuss 6GMONOrMM Ha YpPOBHE CpeaHero
obuiero obpasoBaHua y obyvatowierocss 6yayt cpopmupoBaHbl
no3HaBaTesbHble YHUBEpPCalbHble y4yebHble JAEeNCTBUS,
KOMMYHUKATUBHblE  YHUBEpCalibHble  y4yebHble  OeNCTBUS,
pPerynsiTMBHbIE YHUBEpPCalbHble yYebHble AeNCTBUSA, COBMECTHas
eATeNbHOCTb.

MeTanpegMeTHble pe3ynbTaTbl OCBOEHUS MPOrpamMmbl
cpenHero o6uero o6pasoBaHus A0/HKHbI OTPaXaTb:

OBnapeHue YHUBepcasibHbIMU y4eOHbIMU
nosHaBaTeNIbHbIMU AEeNCTBUAMM:

1) 6a30Bble normyeckue AencTeums:

caMocTosiTeNlbHO  (opMynMpoBaTb M aKTyanM3upoBaTb
npo6saemy, paccMaTpMBaTb €€ BCECTOPOHHE;

MCNONb30BaTb MPU OCBOEHUWN 3HAHUM NPUEMBbI JTOFMYECKOTO
MbilWNeHnss (aHanusa, CuHTe3a, CpPaBHEHMs, Kraccudukauumu,
0606LleHNS), pPacKpbiBaTb CMbICN 6GMOSIOrMYECKUX MOHATUI
(BblAenATb UX XapaKTepHble MpU3HaKK, ycTaHaBAMBaTb CBA3U C
APYrMMU MOHATUSIMMU);
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onpefenATb Uenn AeATeNibHOCTW, 3ajaBad napameTpbl U
Kputepuu UX  AOCTUMXKEHUS, COOTHOCUTb pe3ynbTaTbl
AeATeNbHOCTU C NOCTaBJIEHHbIMU LeNIAMU;

Mcnonb3oBaTb OMONOrnMYeckne MNOHATUSA AN 06bACHEHUS
$haKTOB 1 ABNEHUI XXMBOW NPUPOAbI;

CTPOUTb  JIOTUYecKue paccyXneHus (MHAYKTUBHbIE,
AeOyKTUBHbIE, MO aHanoruu), BbISIBASITb 3aKOHOMEPHOCTU U
NPOTMBOPEYMS B pacCMaTpMBaeMbIX ABMEHUSX, GOPMYynnpoBaTb
BbIBOAbI N 3aK/THOYEHUS,

NPUMEHATb CXeMHO-MoJefbHble cpencTBa ans
NpeacTaBfieHUss  CYLLECTBEHHbIX CBf3eM W  OTHOLUEHUW B
n3yyaemMbix 6GMONOrMYeckux obbeKkTax, a TakXe NpPOTUBOPEYUit
pasHOro pofa, BbIABMNEHHbIX B PasfMYHbIX WUHPOPMALMOHHbIX
NCTOYHUKAX;

paspabaTtbiBaTb NnaH peleHns npobnemMbl C Y4ETOM
aHanMsa uMerWmxca MaTepuanbHbIX W HemaTepuasibHbIX
pecypcos;

BHOCUTb  KOpPpPeKTMBbl B  [eATeNIbHOCTb, OLeHuBaTb
COOTBETCTBME  pe3ynbTaToB  LUensaM, OueHuMBaTb  PUCKMU
NOCNeAcTBUM AeATeNbHOCTY,

KOOPAMHUPOBaTb W BbINOAHATb paboTy B  YCNOBUAX
peanbHoro, BUPTYyasibHOro n KOMOGWHUPOBAHHOIO
B3aUMOJENCTBUS;

pasBMBaTb  KpeaTUBHOE  MbllNIEHNE TMpU  peLLeHnn
YXM3HEHHbIX Npobnem.

2) 6a30Bble UccnefoBaTe/IbCKue AeUCTBUS:

BnajeTb HaBblkaMK  y4ebHO-UccnegoBaTenbCKom n
NPOEKTHOM [AeATEeNbHOCTWU, HaBblkaMW paspelleHuss Npobrem,
CNOCOBHOCTBIO M TFOTOBHOCTbKO K CaMOCTOSITEIbHOMY MMOUCKY
MeTOLOB  pelleHuUs  NpakKTU4ecKux  3apad, MNPUMEHEHMUIO
pas/InYHbIX METOA0B MO3HaHUS;

MCNONb30BaTb  pasfindHble BUAbl  [EeATENbHOCTU N0
NOyYeHuUo HOBOIO 3HaHuA, ero MHTepnpeTaumu,
Npeobpa3oBaHMIO U MPUMEHEHUID B YYEOHbIX CUTyaLMUsiX, B TOM
yucne npu Co3aaHnm y4ebHbIX U CoLManbHbIX MPOEKTOB;

dbopmMupoBaTb Hay4HbI TUM MbIWEHUS, BNaAeTb Hay4YHOWN
TEPMUHONOINEN, KNOYEBbIMU MOHATUAMU N METOLaMU;

CTaBuTb M  GOopMynMpoBaTb COOCTBEHHble 3ajaunm B
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o6pa3oBaTeNIbHOM AeATEeNIbHOCTU U XXU3HEHHbIX CUTyauUUsX;

BbIABNATb NPUYNHHO-CNEACTBEHHbIE CBA3U n
aKTyanusupoBaTb 3ajady, BblaBuratb rmnoTesy €€ peLueHus,
Haxo4MTb apryMeHTbl AN AOoKa3aTesibCTBa CBOUX YTBEPXKAEHUN,
3afaBaTb NapaMeTpbl U KPUTEPUN PELLEHNS;

aHann3MpoBaTb MOJIYYEHHbIE B XO4E PELUeHUs 3ajauu
pesynbTaTbl, KPUTUYECKM OLEHMBaATb WX [OCTOBEPHOCTD,
NPOrHO3npoBaTb MUBMEHEHME B HOBbIX YCJ/IOBUSIX;

AaBaTb  OLUEHKY  HOBbIM cuTyaumsM,  OueHMBaTb
NPUOGPETEHHbIN ONbIT,

OCYLLeCTBNATb  LieneHanpaBfieHHbI  MOUCK  MNepeHoca
CPeACTB 1 cnocoboB AeCTBUA B NPOdEeCcCUOHaNbHyr cpeay;

YMETb MEPEeHOCUTb 3HaHMA B MO3HaBaTENbHYIO MU
NPaKTUYECKYHO 06/1aCTU XXN3HELEATENbHOCTH;

YMEeTb WHTErpMpoBaTb 3HAHUSA W3 pasHbIX MNPeaAMETHbIX
obnacrewm;

BblABMraTb HOBble waew, npegnaratb OpPUrMHanbHble
nogxoAbl W  peleHus, CcTaBUTb MNpobnemMbl W  3agauw,
AonycKaroLme afnibTePHATUBHbIE PELUEHUS.

3) paboTa ¢ UHpopmaLmei:

OPUEHTUPOBATbLCA B Pas/iMyHbIX UCTOYHMKAX WMHDOpMaLmn
(TekcTe y4yebHOro nocobus, HayyHO-MOMNyNspHOW NuTepaType,
OMONOrNYECKMX CIOBApPsiX M CMpPaBOYHMKAX, KOMIMbIOTEPHbIX
6a3ax [AaHHblX, B WHTepHeTe), aHanuauMpoBaTb MWHOOpPMaLUIO
PasfnYHbIX BUMAOB W GOPM NpeacTtaBfieHUs, KPUTUYECKMU
OLeHMBaTb €€ JOCTOBEPHOCTb U HEMPOTUBOPEYMBOCTD;

dbopmMynmnpoBaTb 3anpocbl U NPUMEHATb pa3fINYHble METOAbI
npM NOuMcKe U oTbope  6Guonornyeckom  UHGpopmaumw,
Heob6xoAUMON AJis BbIMOSIHEHMS y4eOHbIX 3ajay;

npuobpeTaTb OMNbIT  MUCMNONb30BaHUA  MHGOPMaLMNOHHO-
KOMMYHUKATUBHbIX TEXHONIOMMA, COBEPLUEHCTBOBATb KYbTypy
aKTMBHOIO UCMOJIb30OBAHUA Pas/INYHbIX MOMCKOBbIX CUCTEM,;

CaMOCTOATENIbHO BblOMpaTb  ONTMManbHyO  Gopmy
npeAcTaBfieHuss 6Monornyeckon nHbopmMaumumn (cxemol, rpapuku,
AvarpamMMbl, Tabnuubl, PUCYHKU U Apyroe);

MCMoNb30BaTb Hay4yHbI A3blK B KayecTBe CpeAcTBa Mpu
pabote ¢  6uonormyeckom  UHPopmMaumen:  NPUMEHATb
XUMUYeckme, pusnyeckme n matemMaTuyeckme 3Hakm u CUMBOJIbI,
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dopmynbl, abbpeBuaTypy, HOMEHKNATYpy, MWCNONAb30oBaTb M
npeobpas3oBbiBaTb 3HaKOBO-CMMBOJIUYECKUNE cpencTea
HarnAgHoCTy;

BnajeTb HaBbIKaMu pacrno3HaBaHus n 3aWmnTbl
MHdopMaLmn, NHHOPMaLMOHHON 6e30MaCHOCTM JIMYHOCTMN.

OBnapeHue YHUBepcasibHbIMU KOMMYHUKaTUBHbIMU
NEeNCTBUAMM:.

1) o6LieHue:

OCYLLECTBNATb KOMMYHMKaLMM BO BCeX cdepax >XU3BHWU,
aKTUBHO y4yacTBOBaTb B fguasniore uam AUCKYCCUU MO CYLLeCTBY
obcyxaaemon TeMbl (YMeHMe 3afaBaTb BOMPOCHI, BbiCKa3biBaTb
CY)XXAEHUA OTHOCUTENIbHO BbINOJIHEHUS MNpefflaraeMon 3ajaum,
yuuTblBaTb MHTEpPeCcbl W COrnacoBaHHOCTb MO3MUMA  APYrux
YYaCTHMKOB Auanora uam UCKYCCum);

pacrnosHaBaTb HeBepbanbHble  CpeacTBa  O6LLEHWMS,
noHMMaTb 3HayeHWe couualnbHbIX 3HAKOB, MNpPeAnoCbINOK
BO3HUKHOBEHUS KOHMNMKTHbIX CUTyauun, YMeTb CMsAryaTb
KOH(MINKTbI U BECTU NEPEroBopbl;

BnajeTb pasINYHbIMU cnocob6amu 06LLEHUNSA n
B3aMMOAEeNUCTBMA, MOHUMATb HaMepeHus Opyrux JroLen,
NPOSIBNATb YBaXXUTESIbHOE OTHOLIEHWE K COOGEecefHuUKY U B
KOppekTHoM opmMe hopMynmMpoBaTb CBOM BO3PAXKEHUS;

pasBEPHYTO W JIOTUYHO M3naraTb CBOK TOYKY 3peHus C
MCNOoJIb30BaHNEM A3bIKOBbIX CPeACTB.

2) cOBMEeCTHas fefATeNIbHOCTb:

noHMMaTb W UCMONb30BaTb MNpenmyllecTBa KOMaHAHOM U
MHOMBMAYANbHOW paboTbl MNpU  peleHMn  BMOoNorMyYecKomn
npobnemMbl, 00OOCHOBbIBaTb  HEOOXOAMMOCTb  MPUMEHEHMUSA
rpynnoBbiXx (GOpM B3aMMOAENCTBUA MNPU  peELIEHUU y4ebHOWN
3ajauu;

BbloMpaTb TeMaTUKy M METOAbl COBMECTHbIX OENCTBUN C
YYETOM OOLMX MHTEPECOB M BO3MOXHOCTEM KaXAoro u4seHa
KOJIJTIEKTUBA;

NPUHUMATb Lenm COBMECTHOM AesATeNIbHOCTH,
OpraHu3oBblBaTb W  KOOpAUMHUpOBATb OeUCTBUSA NO  eé
AOCTUXKEHUIO: COCTaBNATb NnaH AENCTBUIN, pacnpenensaTb ponu ¢
YYETOM  MHEHMM  Y4YaCTHMKOB, o0bcy)XaaTb  pesynbTaTbl
COBMECTHOW paboThl;
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oLeHMBaTb KayeCcTBO CBOEro BKAaja W KaXAoro yyacTHMKa
KOMaH[bl B O6LLKNI pe3ynbTaT no paspaboTaHHbIM KPUTEPUAM,;

npegnaratb HOBble MPOEKTbl, OLEHNBaTb UAEU C NO3ULMU
HOBMW3HbI, OPUTMHANIbHOCTW, NPAKTUYECKOM 3HAYMMOCTW;

OCYLLECTBNATb MO3UTMBHOE CTpaTermyeckoe noBeAeHne B
PasfIYHbIX CUTyaLMsX, NPOSBNATbL TBOPYECTBO M BOOOpaXKeHue,
6bITb MHNLMATUBHbIM.

OBnapeHue YHUBepcasbHbIMU perynaTuBHbIMU
DNEeNCTBUAMMU:

1) caMoopraHusauus:

Mcnonb3oBaTb OWOMOrMYECKME 3HaHUA LS BblABNEHUS
NPO6MEM N NX PELLEHUS B XXU3HEHHbIX U y4EOHbIX CUTYaLMSIX;

BblOMpaTb Ha OCHOBE OMONOIMMYECKUX 3HAHWIA LefieBble U
CMbIC/IOBble YCTAHOBKM B CBOMX [ENCTBUAX WM MNOCTynKax no
OTHOLUEHUIO K XXWUBOW Npupoje, CBOEMY 3[40pPOBbIO N 340POBbIO
OKpY>XatoLLuXx;

CaMOCTOSATESIbHO OCYLLEeCTBATb no3HaBaTesIbHY0
AeATeNbHOCTb, BbIABMAATbL Npob6sieMbl, CTaBUTb U dopMynmpoBaTb
cob6CTBEHHbIE 3afjayM B ob6pas3oBaTeNlbHOW [EATENIbHOCTU U
YXM3HEHHbIX CUTYyaLMsX;

CaMOCTOSITE/IbHO COCTaBNATb MNJlaH peleHnss NpoodaemMbl C
YYETOM MMEIOLMNXCA PEecypcoB, COHBCTBEHHbIX BO3MOXHOCTEN U
npeanoyYTeHunn;

AaBaTb OLEHKY HOBbIM CUTYyaLUAM,;

paclwmnpaTb paMKK y4ebHOro npeamMeTa Ha OCHOBE NNYHbIX
npeanoyYTeHnn;

Jenatb OCO3HaHHbIA BblOOP, aprymMeHTMpoBaTb ero, 6paTtb
OTBETCTBEHHOCTb 3@ PELLEHUE;

oLeHMBaTb MPUOBPETEHHDbIN ONMbIT;

cnocob6¢cTBoBaTb GOPMUPOBAHUIO U MPOSIBAIEHUIO LLUMPOKOW
apyauLMM B pasHbiX 0651acTsX 3HaHMMW, MOCTOSIHHO MOBbIWAaTh
CBOW 06pa3oBaTesibHbIN U KYIbTYPHbIN YPOBEHD.

2) CaMOKOHTPOJIb:

AaBaTb OLEHKY HOBbIM CUTyauMAM, BHOCUTb KOPPEKTUBbI B
AeATeNbHOCTb, OLleHMBaTb COOTBETCTBME Pe3yibTaTOB LeNsmMm;

BNageTb HaBblkaMW MO3HaBaTe/lbHOW pednekcum Kak
OCO3HaHWA  COBEepLUAaeMbIX OENCTBUMA U MbICIUTENbHbIX
npoLeccoB, WX pes3ynbTaToB W OCHOBaHWK, MWCNONb30BaTb
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Npuémbl pedrnekcun Ana OLUEHKU CUTyaluu, Bbi6opa BEPHOro
peLleHuns;

YMeTb OLEeHMBATb PUCKU U CBOEBPEMEHHO MNPUHUMATb
PELLEHNS MO UX CHUXKEHUIO;

NPUHMMAaTb MOTMBbI WM aprymMeHTbl APYrux nNpu aHanuse
pe3ynbTaToB AesATeNbHOCTY;

3) NnpuHATUE cebs n ApYruxX:

NPUHMMaTb Ce6s, MOHMMas CBOU HEIOCTaTKN U JOCTOMHCTRA;

NPMHMMAaTb MOTWMBbI WM aprymMeHTbl APYrux npu aHanuae
pe3ynbTaToB AeATEeNbHOCTY;

Npu3HaBaTb CBOE NpaBo M NPaBo APYrMx Ha OLLIUGKMY,

pa3BMBaTb CNOCOBGHOCTb MOHMMATb MUP C NO3ULMK APYroro
yesioBeka.

NPEOMETHbIE PE3YJIbTATDI

[NpeaMeTHble pe3ynbTaTbl OCBOEHUSA coAepXXaHMsA y4ebHOro
npeamMeta «brnonorua» Ha yrny6n1éHHOM YpPOBHE OPUEHTUPOBAHDI
Ha obecrneyeHne nNpPoPUIbHOrO 0b6y4yeHuss  obyyatoLmnxcs
6uonornn. OHM BKAOYalOT: cneundunyeckme ans  6MONOrUM
Hay4YHble 3HaHWUSA, YMEHUSA U cnocobbl LENCTBUN MO OCBOEHMUIO,
NHTepnpeTaLmm " npeo6pasoBaHuto 3HaHUN, BUAbI
AeATeNbHOCTM MO NOJTYYEHUIO HOBbIX 3HAHWUM U UX MPUMEHEHUIO B
PasfIMYHbIX YYEOHbIX, a TakKXXe B peasibHblX >KU3HEHHbIX
cuTyaumusax. NpeamMeTHble pe3ynbTaTbl NpPeAcTaBfieHbl NO rogam
N3y4YeHusl.

[NpeaMeTHble pe3ynbTaTbl OCBOEHUS Y4eOHOro npeameTa
«bnonorus» B 710 knacce pomKHbl OTpaXkaThb:

cpOpMMPOBAHHOCTb 3HAHWIA O MecTe U ponu buonornn B
CUCTEME eCTEeCTBEHHbIX HaykK, B (OpMUPOBaHUN €CTECTBEHHO-
Hay4YHOMW KapTWUHbl MWpa, B MNO3HAHMW 3aKOHOB MNPUPOAbl WU
peleHnn npobnemM pauMoHaNbHOrO MNPUPOAONOSIb30BaHUSA, O
BK/1lafe POCCUIUCKMX U 3apybeXxxHblX Y4YEHbIX B pasBuUTUE
OUONOMNU;

BNlafleHne CUCTEMON OUONOTNMYECKMX 3HAHWUIW, KOoTopas
BKJItOYaeT: OCHOBoOMoJiaratolme 6MONornyeckne TEPMUHDbI U
NOHATUA (XKM3Hb, KJeTKa, opraHusMm, MeTabosin3M, romMeocTas,
caMoperynsuus, CamMOBOCNPOU3BeAEeHME, HACNeACTBEHHOCTD,
M3MEHYMBOCTb, POCT M pasBUTME), OUOSIOrUYEeCcKne Teopuu
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(knetoyHas Teopus T. lUeaHHa, M. LllUneipena, P. Bupxosa,
XPOMOCOMHasi Teopus HacneacTBeHHocTM T. MopraHa), yuyeHus
(H. . BaBnnoBa — 0 UeHTpax MHOroo6pasms U NPOUCXOXKAEHUS
KYNbTYPHbIX pPacTeHMUI), 3aKoHbl (eanMHoo6pasuss MOTOMKOB
nepBoro NOKOJ1EHUS, paclienneHus, YUCTOThI ramer,
He3aBUCUMOIro HacnegoBaHua [. MeHpaensi, roMonorn4yeckux
pAZloB B HacleAcTBeHHOW wu3aMeHumBocTM H. WU. Basunosa),
NPUHLUUNDBI (KOMMJIEMEHTAPHOCTW);

BllafeHne OCHOBHbIMW MeETOAaMM Hay4yHOro Mno3HaHuA,
MCNONb3YyeMbIX B OMONOrMYECKUX UCCNeAOBaHUAX XKUBbIX
06beKTOB (onucaHune, 3MepeHune, Habr AeHne, IKCNEPUMEHT);

YyMeHue BbifeNnATb CylleCTBEeHHble TMPU3HaKW: BUPYCOB,
KNEeToOK  MpoKapuoT M 9yKapuoT, OOHOKNIETOYHbIX WU
MHOIOKJ/TIETOYHbIX OpPraHM3MoB, B TOM 4ucne 6aktepuin, rpubos,
pacTeHUN, XXMBOTHbLIX U YenoBeKa, CTPOEHUS OpraHOB U CUCTEM
OpraHoB  pacTeHuW, XKUBOTHbIX, 4enoBeKa, MNpoLeccoB
XXU3HeLeATe/IbHOCTH, MPOTeKarLWmMx B OpraHMaMax pacTeHun,
XMBOTHbIX U YenoBeka, O6MONOrnyeckuMx npoLeccoB: O6MeHa
BelllecTB (MeTabonuaMm), MNpeBpaLLEHUS 3SHEPrUuKn, BPOXKEHUS,
aBTOTPO(MHOro N reTepoTpodHOro TMNOB NUTaHUsA, GoTOCKHTE3A
N XeMOCUHTEe3a, MUTO3a, Meno3a, raMeToreHesa, aMopuMoreHesa,
NOCTAMOPMOHAsNIbHOroO pasBuTus, pasMHOXeHUs,
nHanBMAyanbHoOro pasBuTUA opraHusma (oHTOreHesa),
B3aMMOAENCTBUSA FreHOB, reTepo3nca, MICKYyCCTBEHHOro oT6opa;

YMeHMe yCcTaHaB/IMBaTb B3aMMOCBA3U MeXxay opraHoujamu
KNEeTKM N nx PyHKUNAMU, CTPOEHMEM KNETOK PasHbIX TKAHEN U KX
bDYHKUMAMU, MeXay OpraHaMu U CUCTEMaMn OpraHoB Y pacTeHUn,
XXMBOTHbIX W 4YenoBeka U UX (QYHKUUAMMU, MeXay CuctemMamu
OpraHoB U UX (QYHKUMAMW, MEXAYy 3Tanamum OO6MeHa BELLECTB,
9TanamMm KeTOYHOro UmMKia u XU3HEHHbIX LUMKI0B OpraHM3MoB,
aTanamum aMOPUOHaNbHOrO pPa3BUTUS, TEHOTUMNOM N (PEHOTUMOM,
dheHOTUNOM 1 pakTopaMu cpefbl 06UTaHUS;

YMeHNe BblABNATb OT/INYUTENIbHbIE MPU3HAKN XKUBbIX
CUCTEeM, B TOM YUCIie paCTEHUU, XKUBOTHbIX U YeNoBeKa;

YMEHMEe UCMosib3oBaTb COOTBETCTBYHOLLME apryMeHTbl,
6NONOrMYECKYHO TEPMUHOJSIOTNIO n CUMBOJINKY ans
AoKasaTenbCTBa pPOACTBa OPraHM3MOB pasHbIX CUCTEMATUYECKNX

rpynr,
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YMEHMe pewaTtb OGUONOrMyeckMe 3agayv, BbIABAATb
NPUUYUHHO-CNEACTBEHHbIE  CBA3M  MeXay  uccreayemMbiMu
6MONOrNYECKMMM MPOLLECCaMUN U SBJIEHUAMMU, AeNnaTb BbiBOAbI U
NPOrHO3bl HA OCHOBAHWUM NOJTYYEHHbIX PE3YNbTaTOB;

YMEHME BbINOJIHATL /TabOPaTOPHbIE U NMpaKTUYeckne paboTbl,
cobniopgaTtb npaBuna nNpu paboTte ¢ y4ebHbIM M N1abOpPaTOPHbLIM
060pYyAOBaHMEM;

yMeHue BblABUraTb rMnoTesbl, NnpoBepsATb NX
9KCMepuMeHTanbHbIMKU  cpeacTBamMu,  GOpMynupyss  LUefb
nccnefoBaHus, aHann3vMpoBaTb MOJIYYEHHble pes3ynbTaTbl WU
JlenaTb BbIBOAbI;

YMEHMNe y4yacTBOBaTb B y4eOHO-UCCeAoBaTe/IbCKOM paboTe
no 6uonornu, 3KONOrMM M MeguumHe, NPOBOAMMON Ha 6ase
LUKOMbHbIX Hay4HbIX OOLLEeCTB, M MNY6AMYHO NPEACTaBATb
NnoJslydeHHble pe3ynbTaTbl HA YYEHNUYECKNX KOHpepeHUUSX;

YMEHME OLEeHUBATb ITUYECKME acCreKTbl COBPEMEHHbIX
uccnepoBaHMMm B obnactm  6uonorm U MeauUMUHbI

(KnoHUpoBaHwe, MCKYCCTBEHHOE OMnoA0TBOPEHME,
HanpaBfieHHOe W3MEHeHMe reHoMa W Cco3fJaHWe TPaHCreHHbIX
opraHvM3MoB);

YMEHME OCYLEeCTBNATb OCO3HaHHbIN Bbi6Op OyayLLen
npodeccMoHanbHOW OeATeNbHOCTM B 06nactm  6uonorum,
MeANLUHbI, BUOTEXHOIOMMN, BETEPUHAPUK, CENTbCKOro X035IMCTBA,
MALLEBOM  MPOMbILWIEHHOCTH, YrAy6naTb  Mo3HaBaTesIbHbIN
NHTepeC, HanpaB/iEHHbIN Ha OCO3HaHHbIN BblO6OpP
COOTBETCTBYHOLLEN npodeccun n NpoaoIKeHNe 6MONOrMYECKOro
0obpas3oBaHUsA B OpraHusauusx cpegHero npodeccMoHanbHOro u
BblCLUEro 06pa3oBaHus.

[NpeaMeTHble pe3ynbTaTbl OCBOEHUSI Y4eOHOro npeameTa
«bunonorusa» B 17 K1acce [OMKHbI OTpaXkaTb:

cpOpPMMPOBAHHOCTb 3HAHWIN O MecTe U ponn 6MONorun B
CUCTEME €eCTeCTBEHHbIX HayK, B GOpPMMPOBaAHUM COBPEMEHHOM
€CTEeCTBEHHO-HAay4YHOM KapTWMHbl MUpPa, B MNO3HAaHWM 3aKOHOB
NPUPOAbI N PELLEHNN IKOOMMYECKMX NpobeM YenoBeyecTBa, a
TaKXxe B peLeHnn BOMNPOCOB pauMoHanbHOro
npupoaononb3oBaHns, u B (GOPMUPOBAHMM  LEEHHOCTHOIO
OTHOWEHNA K TMpupoAe, OOLECTBY, YenoBeKy, O BKage
POCCUNCKMUX W 3apybGeXHbIX YYEHbIX-BMONOroB B pasBUTME
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OUONOMNU;
yMEeHMe BNnafleTb CUCTEMOM BMONOrMYECKUX 3HAHUI, KOTOopas

BKJIOYaeT onpegenenus n NOHNUMaHMe CYLLHOCTM
OCHOBOIMOararoWmx 6MoNOrMYecKUX TEPMUHOB U NOHATUI (BUA,
9KOCUCTEMa, 6unocdepa), 6uonornyeckue Teopuu

(aBontoumnoHHaa Teopuss Y. [apBuHa, CUHTETUYecKas Teopusi
aBontounmn), yueHus (A. H. CeBepuoBa — 0 NyTAX U HamnpaBieHMUNAX
agonouun, B.A. BepHagckoro - o0 6uocdepe), 3aKOHbI
(reHeTMyeckoro paBHoBecuss K. Xapaun u B. BaitH6epra,
3apoablweBoro cxoactBa K. M. bapa), npaeuna (MMHUMyMa |O.
JInbuxa, SKONOrMYECKON nupaMmuiabl 3IHEpruu), runoTesbl
(rmnoTtesa «mupa PHK» Y. F'mnbepTa);

yMeHMe BflageTb OCHOBHbIMM  MeETOAAMW  HaAy4HOro
NO3HaHUA, UCMNONb3YEMbIMU B OGUOMOINMYECKUX MCCNefoBaHUAX
XMBbIX OOBEKTOB M 3KocucTeM (OMMcCaHWe, W3MEpPEHME,
HabNo4eHNe, IKCNEPUMEHT), crnocobamMn BbISIBIEHUS U OLEHKMU
aHTPOMOreHHbIX N3MEHEHWI B MPUPOAE;

YMEHME BblAeNATb CYLWECTBEHHble MNPU3HaKW: BUAOB,
6UOreoLLeHO30B, 3KOCUCTEM U 6Buocdepbl, CTabUNN3NPYIOLLETO,
ABMXYLIEro M  pa3pbliBaloLLEro  ecTeCTBEHHOro  0T6opa,
annonaTtpuyeckoro W CcuMMNaTpMyeckoro BMAOOOGpa3oBaHMS,
BANAHUA OBMXXYLLMX CUMT 3BOJIKOLUMM Ha reHodOoHA nonynsumm,
NPUCNOCOBNEHHOCTM  OpraHMsMoOB K  cpeae  obuTaHus,
YyepeAoBaHUA HanpaB/IeHWA 3BONOLMN, KPYroBOpOTa BELLECTB U
NOTOKa 3HEprum B 3KOCMCTEMaX;

YMEHMEe yCTaHaBnMBaTb B3aMMOCBSA3M MeXAy npoLeccamu
3BOJOLMN, ABMXKYLLMMU CUJIaMWN aHTPOMOreHe3a, KOMMOHEHTaMM
pPasMyHbIX 3KOCUCTEM N NPUCNOCOBNEHUAMM K HUM OPraHU3MOB;

YMEHNEe BbISIBNSATb OT/INYMTENIbHbIE MPU3HAKKU  XMBbIX
CUCTEM, MNPUCNOCOBMNEHHOCTb BUAOB K cpede obuTaHus,
abNoOTMYECKMX W  OUMOTUYECKUX KOMIOHEHTOB 3KOCUCTEM,
B3aMMOCBAI3e/d OpraHM3MoOB B COO6LLECTBaX, aHTPOMOreHHbIX
N3MEHEHMUI B 9KOCUCTEMAX CBOEN MECTHOCTH;

YMEHMEe WCMOoJIb30BaTb COOTBETCTBYIOLWME apPryMeHThI,
6UONOrMYECKYHO TEPMMUHONOTUKO 7 CUMBOJINKY Ans
JloKasaTefnibCTBa pOACTBa OPraHM3MOB PasHbIX CUCTEMATUYECKUX
rpynn, B3auMoOCBSI3M OpPraHM3MOB U CpeAbl 06UTaHUS, eANHCTBA
4yesIoBEYECKMX pac, HEOOXOAMMOCTU COXPaAHEHUA MHOroobpasus
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BUAOB N 3KOCUCTEM KaK yCIOBUS COCYLLECTBOBaAHUS NPUPOAbI U
4yesloBeYecCTBa;

YMEHMEe pewaTtb OGUONOrMyeckMe 3agayv, BbIABAATb
NPUYUHHO-CNEACTBEHHbIE  CBA3M  MeXAy  UuccrneayemMbiMu
6MONOrMYECKMMM NpoLieccaMm U ABNEHUAMMU, fenaTb BbIBOAbI U
NPOrHO3bl HA OCHOBAHWUM NOJTYYEHHbIX PE3YNbTaToB;

YMEHMeE BbINOSHATb TabopaTopHble U NpaKTUyeckne paboTbl,
cobniopgaTtb npaBuna nNpu paboTte ¢ y4ebHbIM M NabopaTOPHbLIM
060opyaoBaHuEM,;

yMeHue BblgBUraTb rmnoTesbl, NpoBepATb nx
9KCMepuMeHTanbHbIMKU  cpeacTBamu,  GopMynupysa  uenb
nccnefoBaHus, aHanMaMpoBaTb MOJSYyYEHHble pesynbTaTbl WU
AenaTb BbIBOAbI,

YMEHMe yyacTBOBaTb B y4ebHO-UccnefoBaTenbCKon paboTte
no 6uonornu, 3KONorMm M MeguumHe, NpPoBOAMMON Ha 6ase
LUKOJIbHbIX Hay4HbIX OOLEeCTB, M MNYO6MAMYHO NPEACTaBATb
NoJslydeHHble pe3ynbTaTbl HA YYEHNUYECKNX KOHpEepeHUUSX;

YMEHMEe OLeHMBaTb rMMNOTE3bl U TEOPMU O MPOUCXOXKAEHUM
XXU3HW, 4enoBeKa W 4YenoBeYEeCKMX pac, O [MpUYUHaX,
NOCNEeACTBMAX M cnocobax npefoTBpalleHuss  rnob6anbHbIX
N3MeHeHU B buocodepe;

YMEHME OCYLECTBNATb OCO3HaAHHbIN BbI6Op OyAyLLEN
npodeccnoHanbHON  AeATeNnbHOCTM B obnactm  6uMonorum,
9KONIOrnmM, NpuMpoAoONoNb30BaHUSA, MegULUHbI, OBUOTEXHOOMUMU,
NMCUXONOrMKN, BETEpPUHApPUKN, CENbCKOro XO35IUCTBa, MNULLLEBOWN
NPOMBILUMIEHHOCTN,  yrnybnATb  MNO3HaBaTeNbHbIA  MHTEpEC,
HanpaBfeHHbI Ha OCO3HaHHbI BbIOOP COOTBETCTBYHOLLEN
npodeccnn M NPOAO/IHKEHME OMONOrMYecKoro obpasoBaHMAa B
opraHusaumsax cpegHero npo@eccuoHanbHOr0O W  BbICLIErO
obpa3oBaHus.
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TEMATWU4YECKOE NJ1IAHUPOBAHWE

10 KJ1ACC

N2
n/n

HaumMeHoBaHue
pasfnenoB U TeM
nporpammbl

KonunyecTtBO 4YacoB

Bcero

KoHTposbHblE
paboTbl

MNMpakTuyeckue
paboThbl

ONeKTPOHHbIe
(undposble)
obpasoBaresibHble
pecypchbl

Buonorus kak Hayka

XXuBble cuctemMbl U nx
n3yyeHume

Brnonorua knetku

0.5

Xummnyeckas
opraHusaums KneTku

10

CTpoeHue n pyHKumnm
KNeTKu

O6MeH BeLlecTB U
npeBpaLllleHne 3Heprum
B KNneTKe

HacnencTtBeHHas
nHPopmMaLmsa 1
peanunsauus e€ B
KneTke

0.5

YXNU3HEHHbIN UMK
KNeTKun

CTpoeHue n pyHKumnm
OpraHM3mMoB

17

1.5
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10 PasMHOXeHMe u 8 15
pasBuTMEe OpraHn3mMoB
"eHeTuka — Hayka O
N | e |
OpraHM3moB
12 3aKOHOMepHOCTU 10 1
HacnegCTBEHHOCTH
13| oo i 1
14 eHeTMKa YenoBeka 3 0.5
15 Cenekumns opraHnsmMoB 4 1
BuoTtexHonorma n
16 CUHTeTu4YeckKas 4
ouonorus
17 PesepBHOe Bpems 1
OBLUEE KOJIMHECTBO YACOB 102 0 13
Mo NMPOrPAMME
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11 KJTACC

N2
n/n

HaumMeHoBaHue
pasfnenoB U TeM
nporpammbl

KonunyecTtBO 4YacoB

Bcero

KoHTposibHbIE
paboTbl

lNMpakTuyeckue
paboThbl

ONeKTPOHHbIe
(undposblie)
obpasoBaresibHble
pecypchbl

3apoxpeHune un
pasBuTue
9BOJIIOLIMOHHbIX
npeacTaBfeHU B
61onornu

MuKpoaBotouna u eé
pe3ynbTaThbl

14

MakpoaBonouma n eé
pesynbTaThbl

MpouncxoxaeHue un
pas3BUTUE XKMU3HM Ha
3emne

15

1.5

lMpoucxoxpeHune
yenoseka —
aHTponoreHes

10

akonorua — HayKa o
B3aUMMOOTHOLWEHNAX
OopraHnM3moB K

HaaopraHN3MeHHbIX

CUCTEM C OKpYXXatoLLen

cpepnomn

0.5
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7 OpraHusmbl n cpega 9 15
06UTaHMS
g 3KOﬂOFVIFIvBVI,D,OB n 9 0.5
nonynsunn
9Kosormsa coobLecTs.
9 Jkonormyeckume 12 0.5
CUCTEMbI
buocdepa -
10 rno6anbHas 6
aKocuctema
11 Yenosek u 6
OKpy>XKatoLas cpeaa
12 PesepBHOe Bpems 8
OBLUEE KOJIMYECTBO YACOB
Mo NPOrPAMME 102 0 7:3
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NOoyPOYHOE NMNJTIAHUPOBAHUE
10 KJ1ACC

N2
n/n

Tema ypoka

KonunyecTBO YacoB

KOHTpOfbHbIe

Bcero
paboTbl

lMpakTuyeckue
paboTbl

[aTta
n3yyeHus

ONeKTPOHHbIe
undposble
obpasoBaTesibHble
pecypcbl

buonorus kak
KOMMJIEKCHasA HayKa n Kak
YacTb COBPEMEHHOrO
obLecTBa

YXuBble cuctemMbl U UX
CBOMNCTBA

YpoBHeBas opraHmsauums
XXUBbIX CUCTEM

NcTopusi OTKpbITUA U
N3YYEeHUs KNETKMU.
KneTto4Has Teopusa

MeToAbl MONEKYNAPHON U
KNIeTOYHOWN 6uonoruu.
MpakTuyeckas paboTa
«N3yyeHne MeToA0B
KJIETOYHOWN 6Uonorum
(xpomaTorpadus,
anekTpogopes,
anddepeHumnanbHoe
ueHTpudyruposaxue, MLP)»

0.5
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XUMUYECKUNIN COoCTaB KIeTKU

MuHepanbHble BelecTBa
KNEeTKM, UX 6ronorndyeckas
ponb

OpraHuyeckue BellecTBa
KNEeTKU — BEeNnKMU.
JlabopaTtopHas paboTa
«O6Hapy>xeHue 6enKoB C
NMOMOLLLbO KQYeCTBEHHbIX
peakuunm»

0.5

CeowicTBa, knaccudumkauus
n byHKUNM 6eNKoB

10

OpraHuyeckue BellecTBa
KNeTKu — yrnesopl

11

OpraqueCKme BeWweCTBa
KJNIETKN — nnnnabl

12

HyknenHoBble KUCNOTbI.
OHK n PHK. JTabopaTopHas
paboTta «MccnegoBaHue
HYK/TeMHOBbIX KUC/OT,
BblAeNeHHbIX U3 KNIETOK
pPasfINYHbIX OPraHN3MOB»

0.5

13

CtpoeHune n pyHkunm ATO.
Apyrve
HykneosunaTpudocdatbl
(HT®)
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14

CekBeHupoBaHue [JHK.
MeToAbl FEHOMUKMN,
TPaHCKPUNTOMUKMN,
NPOTEOMUKMU

15

MeToabl CTPYKTYpPHOW
énonorum

16

Tunbl KNeToK.
lNpokapunoTnyeckas KneTka

17

CTtpoeHue
9YyKapnoTUYECKOW KNETKMU.
MNpakTuyeckas paboTa
«N3yyeHne CBOUCTB
KN1eTOYHON MeMOpaHbI»

0.5

18

NoBepxHOCTHbIN annapaT
KNeTKu

19

OaHoMeM6bpaHHble
opraHouAbl KNeTKu.
MNMpakTuyeckas paboTa
«N3yyeHne aBMXKEHNSA
uuTonnaasmbl B
pacTUTENbHbIX KNeTKax»

0.5

20

lNonyaBTOHOMHbIE
opraHoufbl KNeTKu:
MUTOXOHAPWK, NNacTugbl.
JlabopaTtopHas paboTa
«MccnepgoBaHune
nsiasmosnnsa u

0.5
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hensiasmMosin3a B
paCTUTEsNIbHbIX KJTETKax»

21

Hemem6paHHble
opraHoubl KNeTKu

22

CTpoeHue n pyHKumMmM Agpa

23

CpaBHuTenbHas
XapaKTepucTmnka KieTok
aykapwuoT. JlabopaTopHas
paboTa «N3yyeHne
CTPOEHUSA KNEeTOK
pasfinyHbIX OPraHN3MOB»

24

Accummnnaums m
ANCCUMUNAUNS — [BE
CTOPOHbI MeTabonnama.
Tunbl o6MeHa BeLLLECTB.
JlabopaTtopHas paboTa
«M3yyeHne KaTannMTU4eCcKom
aKTUBHOCTMK hepMeHTOoB (Ha
npuMepe amunasbl Unm
KaTanasbl)»

25

depMeHTaTUBHbIN XapakTep
peakLnin KNeTo4YHoro
MeTabonnama.
JlabopaTtopHas paboTa
«N3yyeHne
dbepMeHTaTUBHOIO
pacLuenseHuns nepokcmaa

Pepnaktuposatb B WPS Office




BOAOPOAA B PaCTUTENbHbIX
N XXMUBOTHbIX KJTIETKax»

26

Benku-akTuBaTopbl U 6€NKK
-UHIMOUTOPDI

27

ABTOTPO®HDbIN TUN 06MeHa
BeLLecTB

28

doToCUHTES

29

XeMOCUHTes.
JlabopaTtopHas paboTa
«CpaBHeHuUe npoLeccoB
(hOoTOCHMHTE3a U
XEMOCHHTE3a»

0.5

30

AHaspo6Hble OpraHn3Mmbil.
Buabl 6poxxeHus.
JlabopaTtopHas paboTa
«CpaBHeHMe NpoLeccoB
OPOXKEHMUSA U AbIXaHUA»

31

A3p0O6HbIE OPraHM3Mbl.
ATanbl 3HepreTUYecKoro
obmMeHa

32

SHeprnsa MemMbpaHHoOro
rpaguveHTa npoTOHOB.
CuHTe3 AT®: paboTa
npoToHHON AT®-cuHTasbl

33

Peakuun maTtpunyHoro
CUHTEe3a

Pepnaktuposatb B WPS Office




34

TpaHckpunuua —
MaTpuyHbIM cuHTe3 PHK

35

TpaHcnauua u eé€ atanbl

36

KogupoBaHue
amMmuHokucnot. Ponb
pn6éoCcoM B BUOCUHTE3E
6enka

37

OpraHusauusi reHomay
NPOKapMoT U 3yKapuoT

38

MonekynsipHbie
MexaHW3Mbl 3KCNpeccun
reHoB y ayKapuoT

39

Bupycbl — BHEKNIETOYHbIE
hopMbI XKN3HU U
obnuraTHble NapasuTbl.
MNpakTuyeckas paboTa
«Co3paHne mopenu
BUpyca»

0.5

40

BupycHble 3aboneBaHus
YyesioBeKa, XXMBOTHBbIX,
pacTeHun

41

HaHoTexHONnorum B
61onornum un MeagununHe

42

XXU3HEHHbIN LMK KIETKU

43

MaTpuyHbIn cnHTes HK

44

XpOMOCOMBI.

0.5
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JlabopaTtopHas paboTa
«M3yyeHne XxpoMoCOM Ha
roToBbIX
MUKpornpenapaTax»

45

[leneHue KneTku — MUTO3

46

Tunbl KneTok. KapMokunHes
N UNTOKMHES.
JlabopaTtopHas paboTa
«HabntogeHne Mntosa B
K/leTKax KOHYMKa KopeLlKa
nyka (Ha rotoBbIx
MUKponpenapartax)»

0.5

47

PerJ'IFILl,VIFI XU3HEHHOIO
LMKNa KJTIETOK

48

OpraHusm Kak eguHoe
uernoe

49

TKaHu pacTeHun.
JlabopaTtopHas paboTa
«N3yyeHne TkaHen
pacTeHnn»

0.5

50

TKaHU XXUBOTHbIX U
yenoBeka. JlabopaTopHas
paboTa «M3yyeHne TKaHen
YXMBOTHbIX»

0.5

51

OpraHbl. Cuctembl opraHos.

JlabopaTtopHas paboTa
«N3yyeHune opraHoB

0.5
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LIBETKOBOIo pacteHusa»

52 Onopa Tena opraHn3amMoB

53 [BnxeHne opraHM3mMoB

54 lMnTaHne opraHn3mMoB
MuTaHMe NO3BOHOYHbIX

55 YXMBOTHbIX.
MNuweBapuTenbHas
cucTtemMa yenoBeka

56 [blxaHne opraHMsmoB

57 [bixaHne N03BOHOYHbIX
YXUBOTHbIX U YenoBeka

58 TpaHcropT BewecTB Y
OpraHn3moB
KpoBeHocHas cuctema

59 NO3BOHOYHbIX YXUBOTHbIX U
yenoBseka

60 BblaeneHne y opraHMsmoB

61 3awmTay opraHM3mMoB

62 NMMyHHasa cuctema
yenoBeka

63 PasgpaxumocTb u
perynauus y opraHMsmoB
'yMopanbHas perynsaumsa un

64 9HAOKPWHHaA cuctema

XUBOTHDbIX N YeJs10OBEKaA
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65

®opMbl pasMHOXeHUs
OpraHM3mMoB

66

[MonoBoe pa3MHOXeHne

67

Mewnos

68

FameToreHes. O6pa3oBaHune
1 pa3BUTUE NOJIOBbIX
KneTok. JlabopaTopHas
paboTa «N3yyeHne
CTPOEHMSA NOSIOBbIX KNETOK
Ha roToBbIX
MUKponpenapaTax»

0.5

69

NHpouBuayanbHoe passutue
OpraHM3MoB — OHTOreHes

70

3aknagka opraHoB u
TKaHeun 13 3apoableBbIX
JINCTKOB

71

PocT u passutue
XMBOTHbIX. JTabopaTopHas
paboTa «BbisiBneHne
NPU3HaKOB CXOACTBa
3apoblLlen NO3BOHOYHbIX
YXUBOTHbIX»

0.5

72

Pa3MHoO)eHWe n passutue
pacTeHui. JlTabopaTopHas
paboTta «CTpoeHue opraHoB
pa3MHOXeHUS BbICLLUNX
pacTeHnn»

0.5
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73

NcTopusa cTaHOBNEHNA U
pa3BUTUS FEHETUKU KaK
HayKu

74

OCHOBHbI€ MOHATUA U
CUMBOJIbl FEHETUKW.
JlabopaTtopHas paboTa
«[Apo3odunna Kak 06beKT
reHeTUYeCKunx
uccnenoBaHUn»

0.5

75

3aKOHOMepHOCTU

HacnegoBaHUA NMpmM3HakKoB.

MoHornépugHoe
CKpeluuBaHue.
MpakTuyeckas paboTa
"ayyeHune pesynbTaTos
MOHOIM6PUAHOro
CKpeLLMBaHua y
Aposodunbl”

0.5

76

LinTonornyeckme oCHoBblI
MOHOFVI6pVI,D,HOFO
cKpewunBaHunA

77

AHanusupytollee
cKpelwimBaHue. HenonHoe
AOMUWHMPOBaHMe

78

OnrnépuaHoe
CKpeLlMBaHue.
MNpakTnyeckas paboTa

0.5
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«M3yyeHune pesynbTaToB
ANrnépnaHoro
CKpelunBaHus y
Apo3odunibl»

LinTonornyeckme oCHoBbI

79 ANrnMépmuaHoro
CKpeLmBaHus

80 CuenneHHoe HacnegoBaHue
NnpM3HaKkoB

81 XpoMOCOMHas Teopus
HacneaCTBEHHOCTH

82 eHeTMKa nona

83 [eHOTUN KaK LenocTHas
cuctema
[eHeTUYeCKnn KOHTPOJIb

84 pa3BUTUSA pacTEHNN,
>XUBOTHbIX U YenoBeka

85 MN3MeHUYMBOCTb NPU3HAKOB.
Buabl n1smeHunBocTu

36 MoaudurkaunoHHas
N3MEHYNBOCTb
BapunaunoHHbIN psag u
BapuaumoHHas KpuBas.

87 JlabopaTtopHas paboTa 0.5

«MccnepoBaHue
3aKOHOMepHOCTeN
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MoAMPUKaLMOHHOM
N3MEHYNBOCTMW.
[MocTpoeHue
BapuauUMOHHOro psga u
BapuaLMOHHOMN KPpUBOMN»

88

FeHOTUNMYecKas
N3MEHYUBOCTb.
KombuHaTnBHas
N3MEHYMBOCTb

89

MyTaumoHHas
N3MEHYMBOCTb.
MNMpakTuyeckas paboTa

«MyTauum y aposocdunbl (Ha

roTOBbIX
MUKponpenaparax)»

0.5

90

3aKOHOMEPHOCTU
MyTaLMOHHOro NpoLecca.
anureHeTnka u
anureHomMmka

91

['eHeTnKa 4yenoBeka.
MpakTuyeckas paboTa
«CocTaBneHue 1 aHanms
POAOCNOBHON»

0.5

92

MeToabl MeAULIMHCKOWN
reHeTUKn

93

3HayeHne MeaNLMHCKON
reHeTUKn B
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npeaoTBpaLleHnn n
neyeHnn reHeTu4ecKux
3aboneBaHUI YenoBeKka

94

OCHOBHbI€ MOHATUSA
cenekuuu. JTabopaTopHas
paboTta «M3y4yeHne copToB
KYNIbTYPHbIX PaCTEHUI U
nopoz AOMaLUHNX
YXMBOTHbIX»

0.5

95

MeToabl cenekLunoHHOM
paboTbl. JlTabopaTopHas
paboTa «N3yyeHne MeToaoB
cenekunm pacTeHumn»

0.5

96

JlocTmxeHuns cenekuumm
pacTeHU U XXUBOTHbIX.
MNpakTunyeckas paboTa
«[1pnBMBKa pacTeHNn»

97

CoxpaHeHue, nsyyeHve un
ncrnonb3oBaHne
reHeTUYeCKUX pecypcoB

98

BuoTexHonoruns Kak Hayka u
oTpac/ib NPOM3BOACTBA.
MNpakTuyeckas paboTta
«M3y4yeHne 06bEKTOB
BUOTEXHONOrNN»

0.5

99

OcHOBHble HanpasieHns
CUHTEeTUYeckomn buonornm
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XpOMOCOMHas 1 reHHas

100 1
NHXKeHepus

101 MeguumnHckmne 1
OUOTEXHOOMMKU

Pe3epBHbI# ypoK.
102 MNMoBTOpeHMe, 0606LLEHME, 1
cuctemMaTmusauuns sHaHUN

OBLEE KOJIMYECTBO HYACOB N0
NMPOIrPAMME 102 0 13:5
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11 KJTACC

N2
n/n

Tema ypoka

KonunyecTtBO YacoB

Bcero

KOHTpOfbHbIe
paboTbl

lMpakTuyeckue
paboTbl

[aTta
U3y4yeHus

ONeKTPOHHbIe
unudposbie
o6pasoBaTe/ibHble
pecypchbl

9BONOLUMOHHAA Teopuma Y.
JapBuHa

[Bwxyuime cunbl
3BOOLUMM BUOOB MO Y.

[apBuny

Bopbba 3a cywecTBoBaHue,
€CTeCTBEHHbIN U
NCKYCCTBEHHbIN OTO0p

dopmupoBaHue
CMHTETUYECKOW Teopum
aBoOOUUN

3Tanbl 3BOAKOLUNOHHOIO
npouecca:
MUKPO3BOJIOLNA U
MaKpoaBonouma

Monynauma —
aNeMeHTapHas eanHuua
3BOOLUNMK

3aKOH reHeTU4ecKoro
paBHoBecusa K. Xapau, B.
BanH6epra. JlabopaTopHas

0.5
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paboTa «BbisiBneHne
N3MEHYMBOCTUN Yy 0CO6EN
ofHoro Buga»

dnemeHTapHble hakTopbl
3BOJIOLNM

9ddekT ocHoBaTenNs.
SddeKT 6yTbINOYHOrO
ropnbilKa

10

Mwurpauun. Usonaunm
nonynauun:
reorpaduyeckas,
6uonornyeckas

11

EcTecTBeHHbI OT6OP —
HanpasnaWMn pakTop
aBofouMn

12

MonoBon oT60p

13

MpUcnoco6aeHHOCTb
OpPraHM3MoOB Kak pesynbTaT
MWKPO3BOJTHOLMMN.
JlabopaTtopHas paboTa
«M3yyeHne apomMop@do30B u
nanoagantauum y
pacTEHUN U XXUBOTHbIX»

0.5

14

Mpumepbl
npucrnocoo6aeHnn y
OpraHn3MoB:
Mop@donornyeckue,

0.5
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dusmonorunyeckume,
BUOXNMUNYECKHE,
noBefeHYecKue.
JlabopaTtopHas paboTa
«[Mprcnocobnenus
OpPraHM3MoB U Ux
OTHOCUTENbHasA
LenecoobpasHOCTb»

15

Bupg, ero kputepum un
CTpyKTypa. JTabopaTopHas
paboTta «CpaBHeHMe BUAOB
no Mopdonormyeckomy
KpUTEPUIO»

0.5

16

CTpykTypa Buga

17

Buaoo6pasoBaHue Kak
peaynbTart
MMWKPO3BOJTHOLIUM

18

CBSA3b MUKPO3BOOLMN U
anuMaemMunosnornu

19

Makpoasontouus.
MNaneoHTONOrMYeckue
MeTOoAbl U3y4yeHUs
aBonoumm

20

Buoreorpaguyeckue
MeToAbl U3y4YeHUs
aBontoummn

21

9M6bpuonormyeckme u
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CpaBHUTENbHO-
Mopdonornyeckmne
MEeTO/bl U3yYeHUs
aBonoummn

22

MonekynspHo-
reHeTuyeckue,
6UnoxmMmMmnyeckume un
MaTemaTuyeckme MeTopbl
N3yyeHunsa 3BOIOLMU

23

06uwme 3aKOHOMEPHOCTH
3BONOLUMK

24

ApanTuBHasa paavauus.
HepaBHOMepHOCTb TEMMNOB
aBofoLUUn

25

HayyHble runoTesbl
NMPOUCXOXXAEHUSA XXU3HN Ha
3emne

26

[loHay4Hble
npegcraBneHns o
3apOXXAEHUMN XKN3HU

27

OcCHOBHbIe 3Tanbl
HeopraHnyeckoun
3BoOIOLUNMK

28

MnoTesbl 3apoXxgeHuA
XU3HU

29

NcTopua 3emnu n metofbl

0.5
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€€ N3yyeHus.

JlabopaTtopHas paboTa
«M3yyeHne un onncaHue
MCKOMaeMbIX OCTaTKOB
APEBHNX OPraHN3mMoB»

30

HayanbHble aTanbl
Opl'aHVI‘-IeCKOVI 3BOJTIOLNN

31

SBoOUNA 3yKapnoT

32

OcHOBHbIe aTanbl
9BOJTOLUUN PacTUTENIbHOIO
mMupa. MpakTnyeckas
paboTa «N3yyeHne
0COGEHHOCTEN CTPOEHUSA
pacTeHWUIN pasHbiX
OTAENOB»

0.5

33

OCHOBHbIe aTanbl
9BOJIIOLNMN XXUBOTHOTO
Mupa

34

9BOJIOLMSA KMBOTHbDIX.
MpakTuyeckas paboTa
«M3yyeHne ocobeHHOCTEN
CTPOEHMSA NO3BOHOYHbIX
YXUBOTHbIX»

0.5

35

PasBuTne XXnsHu Ha 3emne
no apam un nepmogam

36

MaccoBble BbIMUPaHUA —
3KoJiornyeckmne Kpm3ucobl
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MpOLLSIOro

37

CoBpeMeHHbIn
9KONOrMYyecKni Kpusuc,
€ro 0Co6eHHOCTH

38

CoBpeMeHHas cuctema
OpraHMYyecKoro NpoLunoro

39

OCHOBHbIe
cuctemaTuyeckue rpynnbol
OpraHn3moB

40

AHTpoOnonorus — Hayka o
yenoBseke

41

PasBuTtune npeacrasneHumn
O NMPOUCXOXKOEHNN
yesioBeka

42

MecTo 4yenoBeka B
CUCTEME OpraHM4yecKoro
Mupa. JlTabopaTopHas
paboTa «N3yyeHne
OCOOGEHHOCTEN CTPOEHUSA
cKerneTa YenoBekKa,
CBSI3aHHbIX C
NPSIMOXOXAEHUEM»

0.5

43

[Bwxyuime cunbl
aHTponoreHesa

44

CooTHoLeHue
OUONTOTNYECKUX U
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coumanbHbIX paKTopoB B
aHTponoreHese

OcHoOBHbIe cTagnu

45
aHTpororeHesa
46 ManeoreHeTtuka u
naneoreHoMuKa
47 SBOMOLMSA COBPEMEHHOIO
yenoseka
YenoBeyeckue pachbl.
48 MpakTuyeckas paboTa 0.5
«M3yyeHne aKonornyeckmnx
ajanTauum yenoBeka»
49 MexgucumnamHapHble
MeTO[bl aHTPOMoa0run
50 3apoxaeHue n passutue
aKosormm
MeTogbl aKonoruum.
JlabopaTtopHas paboTa
51 «N3yyeHne meToaoB 0.5
9KOIOrNYecKmnx
nccnenoBaHUn»
59 3HayeHune 3KO0rn4yecKmx
3HaHWI gna YenoBeka
53 dkonorunyeckune pakTopbl
54 AbunoTunyeckne dhakTopbl. 0.5

CBeT KaK 3KO0J/10rmyecKmnm
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dakTop. JlTabopaTopHas
paboTa «BbisiBneHne
NpUCNoco6aeHnI
OpPraHM3MoB K BIIUSIHUIO
cBeTa»

95

AbunoTtnyeckme pakTopbl.

TemnepaTypa Kak
aKonorunyeckumn dakrop.
JlabopaTtopHas paboTa
«BbigBneHue
NpPUCNoco6aeHnn
OPraHNU3MOB K BJIUSHUIO
TemMnepaTypbl»

0.5

56

AbunoTunyeckne dhakTopbl.

BnaxHocTb Kak
aKonorn4yecknn akTop.
JlabopaTtopHas paboTa
«AHaToOMMnyeckune

OCOOGEHHOCTU pacTeHUn u3

pasHbIX MECT 0O6UTaHUNA»

0.5

57

Cpepbl 06UTaHusA
OpraHM3mMoB

58

Buonornyeckune puTMmbli

59

YKn3HeHHble hopMbl
OpraHn3moB

60

Buotuyeckue pakTopbl

61

3HayeHne 6MOTUYECKUX
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B3aMmMogencTeum ans
CylLLeCcTBOBaHMUA
OpraHM3MoB B cpeje
06MTaHUSA

62

JKoiornyeckme
XapaKTepUCTUKHK
nonynsuum

63

OcHOBHbIe NokKasaTenu
NonynsiLUKn: YACNEHHOCTD,
NJOTHOCTb, BO3pacTHas U
nosoBas CTPYKTypa

64

OCHOBHble NoKasaTesnu
NonynAUUN: POXXAAEMOCTD,
MPUPOCT, TEMN POCTa,
CMEepPTHOCTb, MUrpaLun

65

JKosnornyeckasa CTpykKTypa
nonynaunu

66

[dunHamMmuka nonynauum u eé
perynsaums

67

KpuBble pocTa
YMCNIEHHOCTU NMonynAUnMN.
KpuBble BbXXnBaHUA

68

9konormyeckas Huwwa
Buaa. JlabopatopHas
pa6oTa «[MpucnocobneHus
CeMsiH pacTeHUn K
pacceneHunto»

0.5
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Bup kak cuctema

69 y
nonynsunn
3aKOHOMEpPHOCTH

70 noBeAEHUA U MUrpaLmn
XXUBOTHbIX

71 Coo6LecTBO OpraHM3MoB
— 6MOLIEeHO3

79 dKocucTemMa Kak OTKpbITas
cuctema
KpyroBopoT BeLecTs U

73 NOTOK 3Hepruu B
aKocucteme

74 OcHoBHble rnokasarenu
9KOCUCTEMDI

75 JKosornyeckune nupamMmabl

76 N3meHeHns coobLyecTB —
cykueccum
MpupoaHble 3KOCUCTEMDI.

77 OKOCUCTEMBbI 03ep U pek.
9KOCUCTEMbI MOpPEeN 1
OKeaHoB
MpupoaHble 3KOCUCTEMDI.

78 JKOoCUCTEMDI TYHAP, N1ECOB,
cTeneu, NyCTbiHb

79 AHTpOMOreHHble

9KOCUCTEMDI
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80

Yp603KOCUCTEMDI.
MNpakTnyeckas paboTa
«M3yyeHne un onncaHme
yp60O3KOCUCTEMDI»

0.5

81

3aKOHOMEpPHOCTH
dhopMUpPOBaHMSI OCHOBHbIX
B3auMO4eNCTBUN
OpraHn3moB B
aKocuctemax

82

MexaHu3Mbl BO3AENCTBUA
3arpA3HeHun pasHbIx
TUMNOB Ha
CcybopraHM3MeHHOM,
OpraHN3MeHHOM,
NonynsiUMOHHOM U
9KOCUCTEMHOM YPOBHSAX

83

Buocdepa —
obLennaHeTapHas
ob60n104Ka 3emMnu

84

YueHue B. V. BepHagckoro
o 6uocoepe

85

3aKOHOMEpPHOCTH
cyliecTBoBaHus buocdepbl

86

KpyroBopoTbl BeLLEeCTB U
BUOreoXMMmUYecKmne LnKIbl

87

3oHanbHOCTb 6uocadepbl.
OCHOBHble 6MOMbI CyLUK
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88

YcTonumsocTtb 6uocoepbl

89

JKkonorunyeckune KPU3UCbI A
X NPUYNHDbI

90

BosgenctBue yenoBeka Ha
6nocdepy

91

AHTpOnoreHHoe
BO3[eNCTBME Ha
pacTuUTesbHbIN K
XXUBOTHbIA MUP

92

OxpaHa npupoabl

93

OCHOBHble NPUHLMbI
YCTOMYMBOro pasBUTUS
yesioBeyecTBa M NpUpPoAbI

94

PaunoHanbHoe
NpPUpPOAONOJib30BaHNE U
COXpaHeHue
6UOSIOrMYECKOro
pasHoo6bpasnsa 3emnu

95

0606LeHne no Teme
«Munkpoasonoums n eé
pesynbTaTbi»

96

0606LLEeHNE NO TEME
«MakpoaBonouma n eé
pesynbTaTbl»

97

0606LleHNe No TeEMe
«[1poncxoxaeHue u
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pa3BUTUE XXN3HU Ha
3emne»

0606LeHne no Teme
98 «[pouncxoxaeHune 1
yenloBeKa — aHTpPoOnoreHes»

0606LleHNe No Teme
«3KOosIorusa — Hayka o
B3aUMOOTHOLLEHUAX
OpPraHM3MoB»

99

0606LeHne no Teme
100 «OpraHnambl n cpega 1
obuTaHusa»

0O606LleHne nNo Teme
101 «39Konormsa BuaoB n 1
nonynsaunn»

0606LeHne no Teme
102 «bnocdepa — rnobanbHas 1
akocucTemMa»

OBLLEE KOJIMHECTBO HYACOB 0

NPOrPAMME 102 0 75
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YYEBHO-METOOWYECKOE OBECIMEYEHUE
OBPA30OBATEJIbHOI'O MNMPOLIECCA
OBA3ATEJIbHbIE YHEBHbIE MATEPUAJIbI 419 YHEHUKA

METOOUYECKUE MATEPWUAJbI ANA YHUTENA

LIMOPOBbIE OBPA30BATEJIbHbIE PECYPCbI U PECYPCHI

CETU UHTEPHET
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