


MMOSACHUTEJIBHAS 3AIINCKA

[Mporpamma no ydebHomy npeameTy "Buonorua™ (ganee - 6uonorns) Ha
YPOBHE CpeAHero obuiero obpasoBaHuA paspaboTaHa Ha OCHoBe dPefepasibHOro
3aKOoHa 0T 29.12.2012 Ne 273-®3 «O6 0bpa3oBaHun B Poccuiickoin defepaums,
®roC COO, KoHuenuuu npernogaBaHus ydebHOro npeamerta «buonorus» u
OCHOBHbIX NONOXeHWI (hefiepanbHON paboyel NporpaMMbl BOCMUTaHWS.

Y4ebHblil npeaMeT «buonorms» yrnyenéHHoro ypoBHs u3ydeHums (10-11
Knaccbl) SBMSETCA OAHUM W3 KOMMOHEHTOB MpeAMEeTHON 061acTn «ECTeCTBEHHO-
HayyHble npeameTbl». CornacHo nonoxeHmam @droc COO npogubHbIe
yyebHble NpeaMeTbl, U3yYaemble Ha Yrnyo6/iEHHOM YPOBHE, ABMAKOTCSH CMOCOO0M
anddpepeHUmalmMm  06y4eHNs Ha YpOBHE cpeaHero ob6uiero o6pasoBaHuA U
npu3BaHbl 00ECneYnTb NPEEeMCTBEHHOCTb MEXAY OCHOBHbIM OOLUM, CpefHUM
06LWMM, CpeaHUM NPOMECCUOHANTbHBIM M BbICLLMM 06pa3oBaHneM. B TO e Bpems
KaKAbl1 M3 3TUX Y4eOHbIX MpPeAMEeTOB [O/MKEH OblTb OPMEHTUPOBAH Ha
NMPUOPUTETHOE peLleHne 06pa30BaTe/lbHbIX, BOCMMUTATENIbHbIX W Pa3BMBatOLLMX
3ala4, CBA3aHHbLIX C MPO(opueHTaLMEN OOYyYalOWMUXCA U CTUMYIMPOBAHUEM
MHTEpeca K KOHKPETHOM 0611acTU Hay4yHOro 3HaHusA, CBA3aHHOIO C GMosorven,
MeNLNHON, 3KONOrnelt, NCUXONOr e, CrOPTOM MM BOEHHBIM AE/IOM.

[Mporpamma no y4yebHOMY npeameTy "Buonorns” OaéT npeacTaBlieHWe O
Lenm n 3agadax usyyeHuss ydebHoro npegmetra «buonorns» Ha yrny6nEHHOM
YPOBHE, ornpefenseT obssare/ibHoe (MHBapUaHTHOE) NPeaMETHOE COAepXKaHue, ero
CTPYKTYpUpOBaHMe MO pasfjenam W Temam, pacrnpefefieHne Mo  Kiaccam,
PEKOMEHAYET MOC/ef0BaTe/lbHOCTb M3Y4YeHWs Yy4yebHOro matepuana C Yy4&TOM
MEXMNPeAMETHbIX W BHYTPUMNPEAMETHbIX CBA3eW, NOrMKM y4ebHOro npotecca,
BO3pPAaCTHbIX 0COGeHHOCTE obydarowmxcsa. B nporpamme no  6uonorun
pea30BaH MNPUHLUMN MNPEEeMCTBEHHOCTU C W3y4YeHWeM OMONOrMM Ha YpPOBHe
OCHOBHOro  06Llero obpas3oBaHusi, 6Gnarogaps 4Yemy MpocMaTpuBaeTcs
HanpaB/fIeHHOCTb Ha  NOCfedylowee  pasBuMTME  BUONOIMYECKUX  3HaHWN,
OPVEHTMPOBAHHBLIX Ha (HOPMUPOBAHME eCTECTBEHHO-HAy4YHOr0 MWPOBO33PEHUS,
3KO/IOrMYECKOro MbILLIEHUS, MPEeACTaBMeHMA O 3[40pPOBOM 006pase >XXWU3HKU, Ha
BOCMUTaHMEe OepeXXHOro OTHOLIEHWA K OKpyXatoweid npupogHoin cpege. B
nporpamme Mo OMONOrMK TakXKe MoKasaHbl BO3MOXXHOCTM Y4eBHOro npegmeta
«buonorus» B peanmsaumm TpeboBaHnin DProC COO K nnaHMpyembim
NMYHOCTHbIM, MeTanpeaMeTHbIM U NPeAMETHbIM pe3y/ibTataM 006y4yeHus U B
(hopMMPOBaHMM  OCHOBHbIX BWAOB  Y4eOHO-MO3HaBaTeNbHOW  [eATeNIbHOCTY
obyyarowmxcsd Nno OCBOEHUIO COAEPXaHWUA OMONorMyYecKoro o06pa3oBaHUA Ha
YPOBHE CpefHero o6LLero o6pasoBaHums.

YuebHbIli npeameT «bronorns» Ha ypoBHe cpeaHero obLiero o6pasoBaHus
3aBepLuaeT GuonorMyeckoe 06pa3oBaHWe B LUKOME W OPMEHTUPOBAH Ha



paclupeHne 1 yrnybneHne 3HaHMI 00y4YatOLLMXCA O XKMBOW MpPUpoge, OCHOBAaX
MOMEKYNISIPHON W KNEeTOYHOW 6uonornn, amoépuonornn n 6umonorum passuTus,
FeHETUKN, CeNneKLnm, BUOTEXHOMOTNN, IBOOLMOHHOIO YYEHNS 1 3KOOTUN.

N3yyeHne y4yebHOro npeameta «buonorus» Ha Yyrny6neHHOM YPOBHE
OpPMEHTUPOBAHO Ha MOArOTOBKY O00y4YalOMXCA K MOCNefYHLWEMY MOYyYeHNIO
ouonornyeckoro  06pasoBaHMA B BY3aX W OpraHM3auusax  CpefHero
NPOecCnoHaIbHOro 06pa3oBaHNs. OCHOBY ero CofepXaHns COCTaB/IAET CUCTEMA
OMONMOrNYECKMX  3HaHWI,  MOMYYEHHbIX MNPU  M3YYEeHUM  ObydvaroLMMUCA
COOTBETCTBYIOLLMX CUCTEMATUYECKMX Pa3fenioB 6MON0rMmM Ha YpoBHE OCHOBHOIO
obulero obpasosaHus, B 10-11 knaccax 3TV 3HaHMSA MOMy4valoT pasBuTUe. Tak,
paclUMpeHbl U yrnay6rieHbl OMONOrMYecKMe 3HaHUS O PACTEHUSAX, >KMUBOTHbIX,
rpmbax, 6akTepumax, OpraHM3Me YenoBeKa, OOLMX 3aKOHOMEPHOCTAX >KM3HMU,
LONONHUTENbHO BK/IKOYEHBI O1OMOTMYECKMEe CBeLeHNS NPUKNALHOMO U NMOUCKOBOIO
XapakTepa, KOTOpble MOXHO WCMO0/b30BaTh Kak OPUEHTUPbI A4N1A NMOCNeAYHOLEero
Bbl6opa npodeccun. Bo3amoxHa Takke WMHTErpauus GMonorMyecKnx 3HaHWn C
COOTBETCTBYIOLMMN 3HAHUAMMW, TMOSYYEHHbIMM 00YYarOLWMMNUCA MPU U3YYeHUU
(OM3NKKN, XUMUK, Teorpamm 1 maTemaTuku.

CTpyKkTypa nporpammbl Mo Yy4de6HOMY npeaMeTy “Buonormsa™ oTpaxaer
CUCTEMHO-YPOBHEBBIA W 3BOMOLUMOHHBIA  MOAXOAbl K M3Y4YeHWo 6MOoNoruu.
CornacHo MM, U3y4atoTCs CBOWCTBA N 3aKOHOMEPHOCTU, XapaKTepHble 419 XUBbIX
CUCTEM Pa3HOro YPOBHSA OpraHusaLuun, 3BONOLMN OpPraHNYeckoro Mmupa Ha 3emse,
COXpaHeHnss 6MoNornmyeckoro pasHoobpasus nnaHetol. Tak, B 10 Knacce
M3y4atoTCA OCHOBbI MOJIEKYNIAPHON U KIETOYHOW 6uonorum, 3ambpuonoruv u
Oronornmn PasBUTUA, TEHETUKU U Cenekuun, GUOTEXHONOMMM N CUHTETUYECKOM
Ovonorumn, akTyanm3mpyroTca 3HaHWUS 00y4aroLmxcs Mo 60TaHWKe, 300/10TUN,
aHaToMuK, dusmonormnm yenoseka. B 11 knacce M3y4varOTCA 3BOMOLMOHHOE
yyeHune, OCHOBbI 3KO/IOTUN 1 y4eHne 0 brocepe.

Y4yebHbi  npeameT  «buonorusi»  npusBaH  00ecneynMTb  OCBOEHME
06yyaroLMmMmcs 61UONOrMYeCKUX TEOPUIA 1 3aKOHOB, MAEN, NPUHLUMMOB 1 MpaBu,
nexXalmx B OCHOBE COBPEMEHHOW eCTECTBEHHO-HAYUYHOWN KapTUHbI MUpPa, 3HaAHWUI O
CTPOEHUN, MHOroobpasnv M OCOBEHHOCTAX KNEeTKW, OpraHu3Ma, nonynaumm,
61OoLIeH03a, 3KOCUCTEMbI, O BbIJAOLLMXCA HaYUHbIX LOCTUXEHUSX, COBPEMEHHbIX
nccneaoBaHnsax B 61Monorum, NpUKNagHbIX acrnektax 6uoornyecknx 3HaHun. Ans
Pa3sBUTUA U NOLAEPKAHUS MHTepeca O6yvaroLmxca K 6uonormm Hapsgy co
3HaUMTE/IbHbIM 00BEMOM TEOPETUYECKOro mMarepuana B COAepPXKaHUM MnporpaMmbl
no 6uonorum npesycMoTPeHO 3HAaKOMCTBO C UCTOPUEN CTaHOB/IEHUA N Pa3BUTUS
TOM WM WMHOW 06/1aCTM OMONOrMKM, BKIALOM OTEYECTBEHHbIX U 3apyOeXKHbIX
YUYEHbIX B pPeLleHre BaXKHENLINX BMONOrMYECKMNX 1N 3KONOTMUYECKMX NPoBeM.



Llenb n3yyeHns yyebHoro npegmeTa «bronorus» Ha yrny6néHHOM ypoBHe —
OBNafleHne  0by4valWUMNCA  3HAHUAMU O  CTPYKTYPHO-(DYHKLNOHA/IbHOM
OpraHm3aumMyM >XMBbIX CUCTEM pPa3HOro paHra W MPUOOPeTeHNE  YMEHWUN
MCMoNb30BaTb 3TW 3HaHUS B (DOPMMPOBAHUM MHTEpPeca K onpeaenéHHOW 06nacTu
NPoecCcnoHabHON AeATeNIbHOCTW, CBSI3aHHOW C 6OuONorvMein, nnm K BblOOpY
y4eOHOro 3aBefleHns A1 NPOAC/HKEHNSA BUONOrMYeCKOro 0bpa3oBaHms.

LOCTKEHMEe Uenn  M3yveHus y4debHOro npeameTta «buonorms» Ha
yrny6néHHOM ypoBHe 06ecneyvmBaeTCa peLleHneM Crneayowmx 3aaay:

OCBOEHME 00y4YaloLNUMNCA CUCTEMbI OMONMOTMYECKMX 3HAHWIA: 06 OCHOBHbIX
OMONIOrNYECKMX TEOPUAX, KOHLIEMUMAX, rmnoTesax, 3akoHax, 3aKOHOMEPHOCTSAX U
npasuiax, COCTaBNAOLWMX COBPEMEHHYHO €CTECTBEHHO-HAYUYHYIO KapTUHY MUPa; O
CTPOEHUW, MHOroobpasv K OCOBEHHOCTAX OMONOrnyecknx cucteM (KneTka,
opraHvam, nonynsauus, Bug, 6roreoueHos, buoctepa); 0 BblLAKLWMNXCA OTKPbITUSAX
N COBPEMEHHbIX UCCNef0BaHMAX B 61UoNornu;

O3HaKOMJIEHMe O0Oy4aroWmxca € MeTodaMu MO3HaHWUA >KMBOI MPUPOAbI:
nccnepoBaTelbCKMMM  MeTodaMn  BMONOrMYecknx Hayk  (MONeKynspHou wu
KNeTO4YHOn 6uonornu, 3moepuonormm u OUoNorMK  PasBUTUS, TEHETUKM W
cenekuun, OUOTEXHONMOTMM W CUHTETUYECKOW 6MoNorMK, nNaneoHTONornu,
3KOMOrnn);  MeTogaMmyM  CaMOCTOATE/IbHOTO  MPOBEeAeHMs  BMONOrMYecKux
nccneaoBaHMin B nabopatopun M B npupode (HabnwogeHue, M3MEPEHMe,
3KCNEePUMEHT, MOAE/IMPOBaHNe);

OBNafleHne  0byvaroMMUCA  YMEHUSIMU:  CaMOCTOSITE/IbHO  HaxXoAuTb,
aHaM3npoBaTb W WCMO/Mb30BaTb OMONOrMYECKYD WH(OpPMaUMIo; NOIb30BaThLCA
OMONIOrNYecKo TEPMUHOMOTMER N CUMBOMMKOW; YCTaHaBNMBaTb CBA3b MEXAY
pasBuTMeM 6uonoOrMM U COLMATIbHO-3KOHOMUYECKUMU U 3KOJIOTMYECKUMMU
npobnemamm 4YenioBeYeCTBa; OLEHMBATb MOCNEACTBUA CBOEM [AeATeNbHOCTU MO
OTHOLLEHMIO K OKpY>KatolLle MpupoaHon cpefe, COBCTBEHHOMY 3[0POBbIO W
3[0pPOBbLI0  OKpYXKaloWMX  Nogeil; 000CHOBbIBaTbL M COGMO4ATb  Mepbl
NPOMNAKTUKN UH(EKLUMOHHbIX 3ab60neBaHWiA, NpaBuia NoBeAeHUs B Npupoae v
obecrieyeHnss 6e30NMacHOCTM COOCTBEHHOMW YKM3HEAEATENIbHOCTU B UYpe3BblYaHbIX
CUTYyaUuusx MpPUPOAHOro U TEXHOMEHHOr0  XapakTepa;  XapaKTepu3oBaTb
COBPEMEHHbIe Hay4Hble OTKPbITUSA B 06/1aCTU BMONOrnu;

pasBuThe Yy 00YYaOLMXCA UHTENNEKTYaIbHbIX Y TBOPYECKUX CMOCOOHOCTEMN
B MpoLecce 3HAaKOMCTBA C BblAAIOWMMUCA OTKPbITUSMUA U COBPEMEHHBLIMM
nccnegoBaHMsAMM B BGMOMOrNN, pellaemMbiMK €0 Mpobiemamun, MeTOLO/0r e
OM0MOrNYeCcKoro nccnenoBaHus, npoBeaeHus 3KCNEePUMEHTa/IbHbIX
NCCnefoBaHni, pelleHns 61nonormyecknx 3atad, MogenMpoBaHnsa 61MonornYecKnx
06BEKTOB 1 MPOLLECCOB;



BOCMMWTaHME Y 00Y4atoLLMXCA LLEHHOCTHOTO OTHOLLUEHUA K XXMBOW Mpupoge B
LLe/IOM N K OTAeNbHbIM eé 06beKTaM 1 ABNEHUAM; (POPMMPOBaHNE KOO MYECKOM,
reHeTMYeCKOn rpamMoTHOCTM, 00Lled KylbTypbl MOBeAEHUss B NPUPOAE;
MHTerpauum eCTeCTBEHHO-Hay4YHbIX 3HAHWIA;

npuobpeTeHne  0Oy4YalOWMMNCA  KOMMETEHTHOCTU B paulMOHa/IbHOM
NPYPOAONONb30BaHNM  (COGMIOAEHME NpaBU MOBEAEHWUS B NPUPOLE, OXpaHbl
BW0B, 3KOCUCTEM, GroCHepsbl), coXpaHeHUM COBCTBEHHOMO 3[40P0BbA U 3[10P0BbLS
OKpyXatowmx noge  (cobnogeHns  Mep  nNpounakTUKK  3aboneBaHUN,
obecneyeHne 6e30MaCHOCTU XXMU3HEAEATENIbHOCTM B UPE3BblYaMHbIX CUTYyaLMsX
NPUPOAHOrO M TEXHOreHHOro  XapakTepa) Ha OCHOBE  WCMO/b30BaHUSA
OMO0/IOrMYECKNX 3HAHUIA N YMEHWNIA B MOBCEAHEBHOMN XXN3HU;

co3jaHve  YCNOBWMA  ANd  OCO3HAaHHOrO  Bblbopa  00YyYaroLLMMUCH
NHANBUAYaNbHOM 0bpasoBaTe/bHOM TpaekTopuu, CMOCO6CTBYHOLLIEN
nocrefytoLeMy npoMeccMoHaibHOMY CaMOOMNpeaesieHnto, B COOTBETCTBUMN C
VHAMBUAYaANIbHBIMW MHTEpecamMmy U NOTPeBHOCTAMM PervoHa.

O6Lee 4MCIO YacoB, OTBELEHHbIX Ha U3y4YeHWe BUONOrnK Ha yriyb6neHHOM
YPOBHEe cpefiHero obuiero obpasoBaHusi, coctasnset 204 vaca: B 10 knacce — 102
yaca (3 yaca B Hefiento), B 11 knacce — 102 yaca (3 yaca B Heflento).

OT6op OpraHn3auMOHHbIX (POPM, METOAO0B U CPeACTB 06YydeHWUs Guonornm
OCYLLIECTB/IETCA C YYETOM CMEeUMMUKA ero cogepXxaHus M HarpaBneHHOCTN Ha
NPOAO/HKEHNe  GMOMOrMYecKoro 06pa3oBaHUsi B OpraHM3aumax  CpeaHero
npodeccroHanbHOr0 1 BbICLLEro 06pa3oBaHus.

O6sa3aTeNlbHbIM YCNOBUEM MPU 00YYEHUN BUONOTNN Ha YrNy6N1EHHOM YPOBHE
ABNAETCH MNPOBefeHNe NabopaTopHbIX M NPaKTUYECKMX paboT. Takke ydacTue
06y4atoLLMXCA B BbIMOSIHEHUW MPOEKTHLIX M y4ebHO-MCCef0BaTe/IbCKUX paboT,
TemMaTtuka KOTOPbIX  OMpefenseTca  ydyuTesleM Ha  OCHOBE  MMEHLLMXCA
MaTepuaibHO-TEXHUYECKNX PECYPCOB U MECTHbIX MPUPOAHBLIX YCIOBUM.



COJEPKXAHUE OBYYEHUA
10 KVIACC

Cofep)kaHne nporpaMmbl, BblAeNeHHOe xypcusom, He BXOAUT B MPOBEPKY
rocyaapcTeeHHon ntorosoit attectaumm (FMA).

Tema 1. buosiorusi kKak Hayka

CoBpemeHHast 61010rnst — KOMIIeKCHass Hayka. Kpartkas uctopus passuTus
ovonormn.  buonorvyeckme  Haykm M M3yvyaemble UMW MPOGSEMBI.
dyHAamMeHTa/lbHble, MPUKNaAHble W MOWUCKOBbIE Hay4Hble WCCNeAoBaHUS B
oronorun.

3HayeHne 6monorun B HOPMMUPOBAHNM COBPEMEHHOIN eCTECTBEHHO-HAYUHOA
KapTuHbl Mupa. lMNpoteccun, ceasaHHble ¢ Ouonorven. 3HauveHue 6uonorum B
NPaKTUYECKOW [eATeNbHOCTU  YesioBeka: MeAuUMHe, CeNbCKOM  XO3SMCTBE,
MPOMbILLIEHHOCTK, OXPaHe NPUPOAbI.

JleMoHCcTpanuu

MopTpeTbl: ApucToTenb, TeodpacT, K. JlnHHel, XK. b. lamapk, Y. [apBuH,
Y. l"apsei, I'. MeHgens, B. V. BepHaackuia, W. T1. TMasnos, V. . MeyHukos, H.
. Basunos, H. B. Tumodees-Pecosckuid, K. YoTcoH, ®. Kpuk, 4. K. benses.

Tabnmubl 1 cxembl: «CBA3b BMONOrMM € APYyrMMu Haykammy», «Cuctema
BUOMOrMYECKMX HayK».

Tema 2. 7KuBble cMCTEMbI U X M3y4YeHHE

JKuBble CUCTeMbl Kak npeameT u3ydeHus 6uonornn. CBOMCTBA XKMBbIX
CUCTEM: €AMHCTBO XMMMYECKOro COCTaBa, [AMCKPETHOCTb W LEeNOCTHOCTb,
CMIOXXHOCTb WM YMOPAAOYEHHOCTb CTPYKTYPbI, OTKPbLITOCTb, CaMoOpraHm3aums,
CamMOBOCNPON3BefeHNE, Pa3apaXXMMOCTb, M3MEHUYMBOCTb, POCT U pasBUTHE.

YpOBHM  OpraHu3aumMy >KMBbIX CUCTEM: MOJNEKYNAPHbIA,  K/IETOYHbIN,
TKaHeBbIMN, OpraHn3mMeHHbI, nonynsuMoHHO-BNI0BOM, 3KOCUCTEMHbIIA
(bnoreoueHOTMYECKNIA), BUOCheEPHBIA. Tpouecchbl, npoucxoaswmne B XXMBbIX
cuctemax. OCHOBHble MpPU3HaKM XMBOro. >XKM3Hb Kak (hopma CyLLecTBOBaHMS
marepumn. Hayku, nsydaroLme XunBble CUCTEMbI Ha Pa3HbIX YPOBHAX OpraHn3aLunu.

3yyeHune XuBbIX cucTemM. MeTtofbl Gronornyeckon Hayku. HabnogeHwe,
N3MepeHNe, IKCNEPUMEHT, CUCTeMaTn3aLms, MeTaaHasn3. MoHATKE 0 3aBUCUMON 1
He3aBMCUMOMW MepemMeHHOW. [MnaHWpoBaHMe aKcnepumeHTa. [locTaHOBKa W
nposepka runote3. Hynesas runotesa. MoHATVE BbIOOPKM N €€ [LOCTOBEPHOCT.
Pasbpoc B 6uonormyecknx pAaHHbIX. OueHKa [OCTOBEPHOCTM MOJMyYEHHbIX
pe3ynbTatoB. [pUUMHBI  UCKAKEHMSI pe3y/IbTaToOB  3KCrepumeHTa. [loHsATUe
CTaTUCTUYECKOro TecTa.

JlemoHcTpanumn



Tabnmubl M cxembl: «OCHOBHble TMPU3HAKM XU3HW», «buonornyeckue
cucTeMbl», «CBOICTBA >KMBOM MaTepum», «YPOBHWU OpraHM3auun >X1BOR
npupoabl», «CTPOEHUE >XMBOTHOM KNETKU», «TKaHW >XMBOTHbIX», «CUCTEMbI
OpraHoB 4esioBeYecKoro opraHuama», «buoreoueHos», «buochepa», «MeTtogpbl
N3YUEHWS XXNBOIN NPUPOLbLI».

Ob6opynosaHve:  nabopaTopHoe  obopyaoBaHMe — AN MPOBeAeHUs
HabMOAEHNIA, N3MEPEHWNIA, SKCNEPUMEHTOB.

IIpakTnyeckass padora «/ICNONMb30BaHWE pPa3/IMYHbIX METOL0B MpU
N3YYEHWM XKMBbIX CUCTEM.

Tema 3. buosorusi KjieTku

Knetka — CTPYKTYpPHO-(PYHKUMOH&/IbHAA eanHMLa  XmBoro.  Vctopus
OTKPbITUA KNeTKW. PaboTbl P. Nyka, A. JleBeHryka. KnetouHas Teopus (T. LLIBaHH,
M. LUneingeH, P. BupxoB). OCHOBHbIE MOMOXEHWUS COBPEMEHHON KNETOYHOM
Teopuu.

MeTof4bl  MOMEKYNAPHON M KIETOYHOM  BMOMorunM:  MMUKPOCKONUS,
XpomaTorpadgus, 3MeKTpogopes, MeTo[ MeuyeHbIX aTtomoB, AnddepeHLmanbHOe
LLEHTPU(YrMpoBaHne, KyNlbTUBUPOBAHWE KNETOK. M3yuenue ¢huxcuposanuvix
Kiemox. DNEKTPOHHaA MUKPOCKONUSA. Kougoxanvnas muxpockonus. Bumanvhoe
(npusicuszHenHoe) uzyyenue Kiemox.

JlemoHcTpanuun

MopTpeTbl: P. T'yK, A. JleBeHryk, T. LLiBaHH, M. LLneiigeH, P. Bupxos, K. M.
bap.

Tabnmubl U cxeMbl: «CBETOBOM MUKPOCKOMN», «DNEKTPOHHbIA MUKPOCKONM»,
«M/cTopusa pa3BuTUA METOA0B MUKPOCKOMU».

O6opynoBaHMe: CBETOBOW MMWKPOCKOM, MUKpoMpenapartbl PacTUTeNbHbIX,
XXMBOTHbIX 1 BaKTEPUA/IbHBIX KNETOK.

IMpakTuyeckasi padora «VI3yyeHMe MeTOAOB K/IETOYHOW  6uonornu
(xpomatorpagms, anekTpogopes, AuddepeHUNaTbHOE  LEHTPUYrnpoBaHue,
MLIP)».

Tema 4. XuMmnueckas opranusanus KJI€TKH

XVMUYeCKMin cocTaB KIeTKU. Makpo-, MUKPO- U Y/bTPaMUKPO3/IEMEHTHI.
Boga n eé ponb Kak pacTBOPUTENS, peareHTa, y4yacTve B CTPYKTYpUPOBaHWUU
KNeTKKW, Tennoperynaumn. MuHepasibHble BeLecTBa K/EeTKW, UX OMOornyeckas
PO/b. POSIb KATUOHOB M @HNOHOB B K/IETKE.

OpraHnyeckne BelllecTBa K/eTKW. buonornyeckne nonumepbl. benku.
AMUHOKMCNOTHBIN cocTaB 6enkoB. CTPYKTYpbl 6eNKOBO MONeKynbl. MepBryHas
CTPpyKTypa 6efika, nenTuaHas cBA3b. BTopuyHas, TpeTuyHas, 4eTBepTUYHAS
CTPYKTYpbl.  [eHaTypaums. CsoiictBa 6enkoB. Knaccuukaums  6enkos.
Bruonornyeckne yHKUMM 6enKOB. Ilpuonut.



Yrnesogbl. MoHocaxapuabl, Aucaxapubl, onmMrocaxapubl U nonucaxapubl.
O6WmMin  niaH  CTPoeHW U (DM3MKO-XMMUYECKMe  CBOWCTBa  Yr/IeBOOB.
Buonorunyeckne YyHKLMM YrneBo4o0B.

Nnnnapl. F'napodunnbHO-rnapodobHble CBOMCTBA. Knaccugukaums nMnmaos.
Tpuramuepnabl, ocdonmnuabl, BOCKW, CTepouibl. Buonornyeckune yHKUUN
nmnnaos. O6Lme CBOCTBA GUONOrMYECKUX MEMOPaH — TEKY4eCTb, CNOCOBHOCTb K
CcaM03aMblKaHU1I0, NONYNMPOHNLLAEMOCTD.

HyknenHosble Kucnotbl. AHK un PHK. CTpoeHne HYKNEMHOBbLIX KWUC/OT.
Hykneotugpl. MpuHUMn KomniemeHTapHocTn. [Mpasuno Yaprada. CTpykTypa
AHK — aBoitHas cnvpanb. MecToHaxoxeHne n 6uonormndeckune gpyHkumm AHK.
Buabl PHK. ®yHKunn PHK B KneTke.

CtpoeHue monekynbl AT®. MaKposprunyeckue ceasmM B Monekyne AT®.
Buonorunyeckne yHKumMmM AT®. BoccTaHOBMNEHHbIE MEPEHOCUNKM, UX (DYHKLUUN B
KNnetke. /lpyeue wyxneosuompugocghamor (HTD). CekBeHnpoBaHue [OHK.
Memoowt CEHOMUKU, MPAHCKPUNMOMUKU, NPOMEOMUKU.

CTpyKTypHas 6uonorus: Guoxmmuyeckre 1 6mogunsnyeckne nccnesoBaHms
cocTaBa W MPOCTPAHCTBEHHOW CTPYKTYpbl  6UOMONeKyn. Mooeruposanue
CMPYKmMypvl U QYHKYUL OUOMOJIEKYT U UX KoMniekcos. KomnvromepHulli ouzaiin u
opeaHuquKuzZ CUHmMmes 5MOMOJZ€Kle uux Henpupodﬂblx AHAN02086.

JlemoHcTpanuun

MopTpeTbl: J1. MNMonuHr, XK. YoTcoH, ®. Kpuk, M. YUnkuHc, P. ®paHKNH,
®. CaHrep, C. Npy3nHep.

Anarpammbl:  «PacripegeneHme  XUMUYECKUX 3/IEMEHTOB B HEXWMBOWA
npupogae», «PacnpegeneHne XMMmMYECKNX 3/IEMEHTOB B YXMBOW NPUPOAE».

Tabnmubl 1 cxembl: «llepnoguyeckad Tabimua XMMWYECKUX 3/1EMEHTOBY,
«CTpoeHne MONeKynbl BoAbl», «BellecTsa B COCTaBe OpraHn3moB», «CTpoeHue
MOfeKynbl Genka», «CTPYyKTypbl OefIKOBOW MOSEKY/bl», «CTpPOeHWe MOseKys
yrnesofos», «CTpoeHVe MOMIEKYN NUNNAOB», «HYKNeMHOBble KUCMOTbI»,
«CTpoeHne Mmonekynbl AT®».

ObopynoBaHve: XMMUYecKasa nocyaa n 06opyaosaHue.

JladoparopHnasi padora «OB6HapyXXeHNe 6e/IKOB C NMOMOLLbIHO KayeCTBEHHbIX
peakunin»,

JlaGopaTtopuas  paGora  «lIccnefoBaHne — HYKIEMHOBBLIX  KUCHOT,
BblZleNeHHbIX N3 KNETOK pPas/IMYHbIX OpraHn3MoB».

Tema 5. CTpoeHue 1 PyHKIMH KICTKH

Tunbl  KNETOK: 3yKapuoTuyeckad U npokapuoTuyeckad. CTPYKTYpPHO-
(hYHKUMNOHaIbHbIE 06pa30BaHNA KETKW.



CTpoeHMe NPOKapUOTUYECKO KNETKW. KneTouHast CTeHKa 6akTepumii n apxeil.
OCOGEHHOCTN CTPOEHUSI TeTEepPOTPOPHON UM aBTOTPO(HOM MPOKAPUOTUYECKMX
KNeToK. MecTo v posib NPoKapnoT B GMOLIEHO3aX.

CTpoeHue 7 (hYHKLMOHUpPOBaHWe 3YKapMOTNYECKOM KNETKMN.
MMnasmatnyeckads MembpaHa (nnasmanemma). CTpykTypa njasMaTnuy4eckom
MeM6paHbl. TpaHCMOPT BELLECTB Yepe3 Mna3maTuyeckyto MembpaHy: MacCUBHBbIN
(anddpysns, obneryéHHas anQQysmns), akTUBHbLIA (NEPBUYHBLIA M BTOPUYHBINA
aKTUBHbIN  TpaHcnopT). [MonynpoHMuaemocTb MembpaHbl. Pabota HaTpuii-
Ka/IMeBOro Hacoca. QHAOLMTO3: MUHOLMTO3, (haroumTtos. Ik3oumtos. KnetouHas
cTeHKa. CTpyKTypa 1 (OYHKUMM KNEeTOYHOW CTEHKW pacTeHWiA, rpno0B.

LinTonnasma. Linto3ons. LinTockenet. sumkeHne wmutonnasmMmbl. OpraHonasbl
KneTkn. OpfHoMeMOpaHHble OpraHouMAbl KETKW: 3HAOMNJa3Marmyeckas CeTb
(AMC), annapat [0NbAXKKW, NN30COMbI, UX CTPOEHWEe U (PYHKUMW. B3ammMocBA3b
04HOMeMOpaHHbIX OpraHonaoB KeTKn. CTpoeHWe TpaHyNsapHOro PeTUKYnyma.
Mexanusm nanpaenenus 6enxos ¢ IIIC. CUHTE3 PacTBOPUMbIX 6efikoB. CUHTes3
KNETOUHbIX ~ MembpaH. [nagkuid  (arpaHynsapHbIid) — 3HAOMNa3MaTUYECKNIA
peTnukynym. CekpetopHas yHKuma annapata Mofbokn. Moougpuxayus benkos 6
annapame [onvoxcu. Copmuposka 6enxkos 6 annapame [ onv0xcu. TPaHCNOPT
BELLECTB B K/ieTKe. Bakyonn pacTuTesibHbIX KNeToK. KNeTouHblin cok. Typrop.

[MonyaBTOHOMHbIE ~ OpraHouAbl — KNeTKW:  MUTOXOHAPUKW,  MAacTugpl.
Ipoucxoorcoenue mumoxonopuit u naacmud. Cumouozenes (K.C. Mepesckosckuii,
JI. Mapeynuc). CTpoeHMe U (DYHKLUMN MUTOXOHAPUA W nnactug. lMepBuUHbIe,
BTOPUYHbIE U C/IOKHble  Mnactuabl  (DOTOCUHTE3UPYHOLUMX  3YKapuoT.
XnoponnacTbl, XpOMOMN/ACTbI, IENKOMNACTbI BbICLLUMX PACTEHNIA.

HemembpaHHble opraHougbl KneTkn CTpoeHWe u (hyHKLMU HeMeMOpPaHHbIX
opraHongos KNEeTKMW. Pnbéocombl. IIpomescymounvie Gunamenmoi.
MukpounameHTbl.  Axmunogvie muxpoguiamenmoi. MbIlLIEYHbIE  KNETKW.
Axmunosvie Komnonenmol Hemviuteunvix Kiemox. MUKPOTPYO60UKM. KeTouHbIi
LUeHTp. CTpoeHVe W [BMXKEHWE JKTYTUKOB W pPecHuYeK. MUKpPOTPYO6OUKM
untTonnasmbl. LIeHTpuonb. berku, accoyuuposanHvlie ¢ Muxpo@uiameHmamu u
muxpompyboukamu. Momophvie 6enxu.

Appo. O6onoyka a4pa, XPOMaTKH, Kapuoniasma, A4pbILWKA, X CTPOeHKE U
(hYHKUMW. AfepHbli  GefiKoBbIM  MaTpuKC. [1poCTpaHCTBEHHOE pPacrofoKeHne
XPOMOCOM B WHTepdasHOM sfape. Dyxpomamun u cemepoxpomamun. Benkun
XpOMatuHa — TUCTOHbl. /Junamuxa sdepHot o06on0uku 6 mumo3se. oephublil
mpancnopm.

KneTouHble BKIOYEHNS. CpaBHUTENbHAA XapaKTepuUCTMKa KIETOK 3yKapunoT
(pacTUTeNbHOM, XXMBOTHOW, FPUGHONA).

JlemoHcTpanumn



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

Tabmmubl 1 cxembl: «CTpoeHMe 3YKapUOTUYECKON KNeTKn», «CTpoeHue
XMBOTHON  KNETKM», «CTpOeHWe  pacTUTENbHON  KneTku»,  «CTpoeHue
MUTOXOHAPUN», «AAp0», «CTPOEHME NPOKAPUOTUYECKOA KNETKN».

O6opynoBaHMe: CBETOBOM MMKPOCKOM, MMUKPONpenaparbl PacTUTe/bHbIX,
YXMBOTHbIX K/IETOK, MUKpPOMpenapaTbl 6akTepuaibHbIX KNETOK.

JlaGopaTtopHasi paGora «l/I3y4yeHMe CTPOEHMUA KNEeTOK  pas/InyHbIX
OpraHu3moB».

IIpakTuyeckasi padora «/13ydeHne CBOMCTB KNETOUYHOW MeMBpaHbI».

JlabopaTopnasi pabora «liccnegoBaHue nnasmMonuMsa M Aennasmonvsa B
PaCTUTENIbHbLIX K/ETKaX».

IlpakTtuyeckas  paGora  «l/I3ydyeHne  [OBMXKEHMA  UUTOMMa3Mbl B
PaCTUTENbHbIX KNeTKax».

Tema 6. O0MeH BewlecTB U NPpeBpallieHHE YJHEPIrUU B KIEeTKe

AccuMmnnsaumna n AUCCUMUNALNA — ABE CTOPOHbI MeTabonm3ama. Tunbl 06MeHa
BELLECTB: aBTOTPOMHBIA N TeTepoTPOHLIA. Y4YacTue Kucnopoga B O0OMEHHbIX
npoueccax. OHepreTnyeckoe obecrneyeHWe KNeTKW: npeBpalleHne ATD B
06MeHHbIX npoueccax. ®PepMeHTaTMBHbIA XapakTep peakuuin  KIeTOYHOro
mMeTabonmama. ®PepMeHTbl, MX CTPOEHMe, CBOMNCTBA M MeXaHW3M [AeiCTBUS.
KothepmeHTbl. OTAnumsa (hepMeHTOB OT HEOpraHWYecKuUx KatanmsaTopoB. benku-
aKTMBaTopbl N GEeNKN-MHIMOMTOPbI. 3aBUCUMOCTb CKOPOCTU (hepMEeHTaTMBHbIX
peakLmin 0T pas/IMYHbIX (DaKTOPOB.

MepBUYHbLIA CUHTE3 OpraHMYecKUX BeLLeCTB B KeTKe. PDOTOCKMHTE3.
AHOKCcuceHHblll U OKcuceHHblll omocunmes y oaxmeputi. Ceemocoouparoujue
nueMeHmol U nuUSMeHmvl peakyuoHHo2o yenmpa. PONb X/10pPONaacToB B npouecce
(hotocnHTe3a. CeetoBasA M TeMHoBas (hasbl. @omoovixanue, Cs., Cs- u CAM-munoi
@pomocunmesa. TPOLYKTUBHOCTb (POTOCUHTe3a. BavaHMe pa3nnyHbIX (hakTopoB
Ha CKOPOCTb (DOTOCUHTE3a. 3HAaYeHNe hOTOCUHTE3A.

XeMOCUHTes. PasHoo6pasve OpraH13mMOB-XeMOCUMHTETNKOB:
HUTPUULMPYIOLWME 6aKTepun, >Xene3obakTepuu, CepobakTepun, BOLOPOAHLIE
bakTepuun. 3HayeHre XeMOCKHTe3sa.

AHa3p0o6Hble opraHuambl. Bugbl 6poxkeHus. TpofyKTbl OpOXeHUs u KX
NCMOMb30BaHME YeNOBEKOM. AHa3PO6HblE MUKPOOPraHmM3Mbl KaK OOBEKTbI
OMOTEXHONOrMKN N BO30YANTENN BONE3HEN.

A3pobHble OpraHun3Mbl. JTansl 3HEPreTMYecKoro obmeHa.
MoaroToBUTENbHbLIN 3Tan. I IMKONN3 — 6ECKUCIOPOLHOE pacLuensieHne roKo3bI.

Bronormyeckoe OKMUCNEHUe, UK KNETOYHOE [blXaHue. Pofb MUTOXOHAPWIA B
npoueccax 61onornyeckoro okmcneHuns. Linknnyeckme peakunn. OKUCIUTENbHOE
(hocthopunmpoBaHne. Duepeuss membpanno2o 2paduenma npomoros. Cunmes



AT®: paboma npomonnou ATD-cummaszer. [IperMyLLECTBA a3POOHOr0 NyTU
0bMeHa BeLLeCTB nepes aHasPoObHbIM. SPGEKTUBHOCTb IHEPreTUYECKOro 06MeHa.

JleMoOHCcTpanuu

MopTpeTbl: XK. Mpuctnn, K. A. Tumupsazes, C. H. BuHorpagckuii, B. A.
OHrenbrapar, M. Mutdenn, I'. A. 3aBap3uiH.

Tabnuubl 1 cxembl: «POTOCKMHTE3», «DHEPrETUYECKNI 06MEeH», «BrnocnHTes
benka», «CTpoeHve pepMeHTa», «XeMOCUHTES».

O6opyaoBaHMe: CBETOBOM MMKPOCKOM, 060pyAoBaHWe ANS MPUroTOB/IEHUS
MOCTOAHHbIX U BPEMEHHbIX MUKPOMpenapaTos.

JlaGopaTopunass  pabGora  «/I3ydyeHMe  KaTa/MTMYECKOM  aKTUBHOCTM
(hepmeHTOB (Ha npumepe amunnasbl UM KaTanasbl)».

JlabopaTopHasi paGora «l/I3ydyeHne (epMeHTATUBHOrO pacLyensieHuns
nepoKcuia BOLOPOAA B PACTUTENbHbLIX N )KMBOTHbLIX KNETKaxX».

JlaboparopHass padora «CpaBHEHME nNPOLECCOB  (POTOCMHTE3a U
XeMOCUHTEe3ax.

JlaGopaTopHasi padora «CpaBHeHVE NPOLECCOB BPOXKEHUNSA U AbIXaHUSA».

Tema 7. Hacsencrpennast uHpopManus u peanu3anus €€ B KJIeTKe

Peakuun MatpuyHOro cuHtesa. MpuHUMN KOMMNJIEMEHTAPHOCTU B peakLmax
MaTpPUYHOro cuHTe3a. Peasmsauma HacneaCcTBeHHOW MHGopmaunn. IMeHeTUYecKunin
KOd, ero CBOWCTBa. TpaHCKPUNUMA — MaTPUYHbIN cuHTe3 PHK. [MpuHUmnb
TPaHCKPUNUUKX: KOMM/IEMEHTAPHOCTb, aHTuUMapaaneibHoCTb, aCUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 sayxapuomuueckoti knemxe. Hexooupyrowue PHK.

TpaHcnauma n eé atanbl. Y4yactue TpaHcrnopTHbIX PHK B 6rocnHTe3e Genka.
Ycnosus 6uocuHTesa 6enka. KoguposaHue amMWHOKMCNOT. Ponb pubocom B
BrocuHTe3se beska.

Cospemennvie npedcmasienus o cmpoenuu cenog. OpraHnsauma reHoma y
MPOKApMOT N 3yKapuoT. Perynaumsa akTMBHOCTU FeHOB Y MpoKapuoT. [nnoresa
oriepoHa (®. XKakob, X. MaH0). Moaekynsaphvle mexanuzmvl IKCAPECCUU 2€HO8 Y
aykapuom. Ponv xpomamuna 6 peeynsyuu pabomoer 2enos. Perynayns 06MeHHbIX
MPOLLECCOB B K/eTKe. KNeTouHbI romeocTas.

Bupycbl — HEK/IETOUHbIE (DOPMbI XXU3HU 1 0b6MraTHble napasuTbl. CTpoeHme
MPOCTbLIX W C/IOXHbIX BAPYCOB, PETPOBMPYCOB, 6aKTepnogaroB. JKusnenmviil yuxi
JHK-cooepocawux supycos, PHK-cooepaxcawux eupycos, obaxmepuogpaos.
Obpamuas mpaHcKpunyus, peeepmasd, unmezpasa.

BupycHble 3ab0/1eBaHNA YenoBeka, XMBOTHbIX, pacteHuid. CMAL, COVID-
19, counanbHble U MeANLMHCKIE MPO6/EMDI.

buoungopmamura: unmezpayusi u anamuz b6orvuux maccusos («bigdatar)
CMPYKMYPHBLIX OUoI0cudeckux oantvlx. Hanomexuonozuu 6 ouonocuu u meouyuHe.
Ipoepammupyemvle pynkyuu 6eakos. Cnocodovt 00cmasKu 1eKkapcms.



JdeMoHCcTpanMu

MopTpeTsbl: H. K. Konbuos, A. L. IBaHOBCKMIA.

Tabnmupbl N cxembl: «bUOCUHTE3 Genkay», «"eHEeTUYECKNn Koa», «Bupychl»,
«bakTepuodiaru».

IMpakTHueckas padora «Co3faHve MOLENN BUPYCa».

Tema 8. JKu3HeHHBIH HUKJ KJIeTKH

KneTouHbln UuMKN, ero nepuogbl W perynaums. WHTepgasa M MUTOS.
OCO6eHHOCT NpoLeccoB, MpoTekalowmnx B MHTepdase. MoAroToBKa KNEeTKM K
aeneHnto.  TpPecUHTETMYECKUA  (MOCTMUTOTUYECKWNIA),  CUHTETUYECKMIA  1”
MOCTCUHTETUYECKNIA (NPEMUTOTUYECKIMIA) Neprodbl NHTePMA3bI.

MaTpuuHblin cuHTe3 OHK — pennuvkaumsa. MpuHuunel penavkaymmn OHK:
KOMMN/IEMEHTAPHOCTb,  MO/TYKOHCEPBATMBHBIA  CMHTE3,  aHTUMapa/l/ieNlbHOCTb.
MexaHnsm pennukauum OHK. Xpomocombl. CTpoeHUe XpoMOCOM. TeniomMepbl U
TenloMepasa. XPOMOCOMHbIA Habop K/eTKM — Kapuotun. [AunnongHbid u
raniongHolii  Habopbl XPOMOCOM. [TOMONOrMYHbIE  XPOMOCOMBI.  [10/0BbIE
XPOMOCOMBb!.

JeneHve knetkn — muto3. CTagumM MUTO3a M MPOMCXOAALLME B HUX
npoueccbl. Tunbl MMTO3a. KaprokmMHes 1 LMTOKMHE3. buonornyeckoe 3HavyeHue
MNTO3a.

Perynauma MUTOTUYECKOTO UMKNa KNeTKWU. [MporpamMmmupyemas KnetovHas
rméenb — anonTos.

KnetouyHoe A4p0, XPOMOCOMbI, (PYHKUMOHa/IbHAsA TFEeHOMUKA. Mexanusmol
npoaughepayuu, ouppepenyuposxku, cmapenus u eudenu xiemox. «l{ugposas
Kemka» — ououngopmamuyeckue mooeiu QyHKYUoHUpOBAHUsL KIeMKU.

JlemoHcTpanun

Tabnmubl N cxembl: «XKMU3HEHHbIN UMK KNeTKu», «Mutos», «CTpoeHume
Xpomocom», «Pennnkaunsa AHK».

O6opypnoBaHMe: CBETOBON MUKPOCKON, MUKponpenapaTbl: «MUTO3 B KeTKax
KOpeLLKa NyKa».

JlaboparopHas padora «M3yueHune XpOMOCOM Ha rOTOBbIX
MUKpONpenapartax».

JlaGopaTopHasi padora «HabntofeHne MUTO3a B KNEeTKax KOHYMKA KOpeLuKa
NyKa (Ha rotosbIX MUKpomMpenaparax)».

Tema 9. CTpoeHue n pyHKIMHA OPraHU3M OB

Buonorunyeckoe pasHoobpasme OpraHv3mos. OLHOKNeTOoYHbIe,
KONOHWa/IbHble, MHOTOK/IETOYHbIE OpraHn3MbI.

OCOGEHHOCTN  CTPOEHUA N XKU3HedesTeNlbHOCTU  OAHOK/IETOUHbIX
opraHusmoB. bakTepuu, apxen, OAHOK/MNETOYHble TrPUObLI, OAHOK/IETOUHbIE
BOAOPOC/N, Apyrue nNpoTucTbl. KonoHWaibHble 0praHn3Mbl.



B3avMOCBSA3b 4acTeil MHOIOKNETOYHOro opraHu3Ma. TKaHu, opraHbl K
cucTeMbl opraHoB. OpraHmM3m Kak efjmMHoe Lenoe. ['omeocTas.

TKaHM pacTeHWil. Twunbl pacTUTENIbHbIX TKaHel: 06pa3oBaTe/bHas,
MOKPOBHasA, MPOBOAALLAA, OCHOBHasA, MexaHu4yeckas. OCOBGEeHHOCTU CTPOeHUs,
(hYHKLMIA 1 pacrofioKeHns TKaHel B opraHax pacTeHuM.

TKaHM XXMBOTHbIX W 4YenoBeka. TUMbl XMBOTHbIX TKaHeW: anuTesMaibHas,
COefIMHNTENbHASA, MbllleYyHas, HepBHad. OCOGEHHOCTUM CTPOEHUS, (YHKUWIA ©
PacronoXeHUs TKaHel B OpraHax >XMBOTHbIX U YeI0BEKa.

OpraHbl. BeretatuBHble M reHepaTMBHbIE OpraHbl pacTeHuin. OpraHbl ©
CUCTEMbI OPraHoB XXMBOTHbLIX M YenoBeKa. PyHKLMM OpraHoB U CUCTEM OPraHoB.

Onopa Tena opraHmamoB. Kapkac pacteHuid. CKeneTbl OAHOKNETOYHbIX U
MHOIOK/IETOYHBIX >KMBOTHbIX. HapyXHbI M BHYTpPeHHUIA ckeneT. CTpoeHWe w
TUMbI COEANHEHNSA KOCTENA.

[BmKeHne  opraHusmoB.  [BWXeHME  OAHOKNIETOYHbLIX  OpPraHM3MoB:
amEO60MAHOE, XXIYTUKOBOE, PECHWYHOe. [BVXXKeHWEe MHOIMOKNETOUYHbIX pacTeHui:
TPOMMU3Mbl M HacTUKW. [BUXKEHUE MHOIOKIETOYHbLIX >XMBOTHBLIX W YesoBeKa:
MblLLeYHas cuctema. Pediekc. CKeneTHble MbiLULbI U MX paboTa.

[MuTaHMe opraHu3moB. [lornoweHrne BOAbl, YI/IEKMCNOro rasa W
MWUHEPa/IbHbIX BELLECTB pacTeHUAMU. [MuTaHue XXMBOTHLIX. BHYTpPUNONOCTHOE ”
BHYTPUKNIETOYHOE nNuLieBapeHne. MTaHMe NO03BOHOYHbLIX XXMBOTHbIX. OTAeNbl
nuLleBapuTensHOro TpakTa. [uweBapuTenibHble >Kenesbl. [ulleBapuTensHas
cucTema yenoBeka.

[bIxaHve opraHn3MoB. [bixaHune pacTeHnit. [bixaHne XUBOTHbIX. Auddy3ns
rasoB yepes3 NOBEPXHOCTb KNeTKW. KoXHOoe AbixaHue. [bixaTeslbHasd NOBEpPXHOCTb.
YKabepHoe 1 néroyHoe fpixaHue. [bixaHve M03BOHOUHbIX XXUBOTHBIX U YE0BEKA.
JBO/MOLMOHHOE  YCNOXXHEHME CTPOEHUA NIETKUX TMO3BOHOYHBLIX >KMBOTHbIX.
AbiXxaTenbHaa cucTema 4enoBeka. MexaHU3M BEeHTUNAUMW NErkux Yy NTuy, U
M/IEKOMUTAIOLWMX. Perynaums apixaHus. JbixatenbHble 06bEMbI.

TpaHCnoOpT BeLEeCTB Yy OpraHM3mMoB. TpPaHCMOPTHbIE CUCTEMbl PACTEHWIA.
TpaHCcrnopT BeLLecTB Yy XXMBOTHbIX. KpOBEHOCHadA cucTemMa W e€ opraHbi.
KpoBeHOCHass cuUCTeMa MO3BOHOYHbLIX XKMBOTHbIX W 4yenoBeka. CepaLe,
KPOBEHOCHble cocyabl M KpoBb. Kpyrn KpoBoOGpalleHus. 3DBOJOLMOHHbIE
YCNOXHEHUS CTPOEHUS KPOBEHOCHO CUCTEMbI MO3BOHOUYHBIX XKMBOTHbIX. PaboTta
cepaua v eé perynauns.

BbigeneHve y opraHusmoB. BblgeneHve Yy pacTeHWid. BblgeneHue y
XUBOTHbIX. CoOKpaTuTenbHble Bakyonu. OpraHbl BblgeneHns. PunbTpalms,
CeKkpeumsa 1 0b6paTHOe BCacbiBaHWe Kak MexaHW3Mbl paboTbl OpraHoB BblAefieHus.
CB#3b NOMOCTY TeMa C KPOBEHOCHOW W BbIAENNTENbHON cucTeMamu. BolgeneHue y



MO3BOHOYHbIX XXMBOTHbIX M 4YenoBeka. oyku. CTpoeHne U (YHKUMOHMPOBaHNE
He(poHa. O6pa3oBaHMe MOYM Y YesloBeKa.

3awmTta y opraHvM3moB. 3alinta Yy OfHOKMNEeTOYHbIX opraHusMoB. Criopsl
GaKkTepuid WM UUCTbl NPOCTEALIMX. 3awputa Yy MHOFOK/IETOUHbIX PacTEHWA,
KyTrkyna. Cpeacrsa NacCMBHOM N XUMUYECKOW 3aLmTbl. PUTOHUMADI.

3awmTa 'y MHOrOKNEeTOUYHbIX >XMBOTHbIX. [MOKPOBbI W WX MNPOU3BOAHLIE.
3awnta opraHmMaMa oT 60ne3Hel. IMMyHHas cuctema 4enoBeka. KNeTouHbln u
rymopasnbHbli UMMYHUTET. BPOXAEHHLIA M MPUOOPETEHHBIA CcnelninyecKnii
UMMYHUTET. Teopusi K/IOHa/IbHO-CeNeKTNBHOro nMmmMmyHuteta (M. Opamx, ®. M.
BepHeT, C. ToHerasa). BocnanuTenibHble OTBETbI OPraHn3MoB. Po/b BPOXKAEHHOIO
MMMYHWTETA B Pa3BUTUM CUCTEMHbIX 3a60/1€BaHNIA.

PasgpaXumocTb W perynauua y opraHusmoB. Pa3gpaXumoctb Yy
OHOK/NETOUYHbIX OpPraHu3moB. Takcucbl. Pa3gpaXXMMocTb W perynauusa y
pacTeHWA. POCTOBbIE BELLECTBA U X 3HAYEHNE.

HepBHas cuctema M pegieKTopHas perynaums y >KMBOTHbIX. HepBHas
cuctema 1 eé oTaeNbl. IBONHOLMNOHHOE YCNOXKHEHNE CTPOEHNA HEPBHON CUCTEMBI
Y XWMBOTHbIX. OTAeNbl rOfIOBHONO MO3ra MO3BOHOYHbLIX >KMBOTHbLIX. Pediekc u
pednekTopHaa Ayra. besycnoBHble 1 YC/I0BHbIE Pe/ieKChbl.

["'ymopasibHaa perynauma n sHAOKPUHHAA CUCTEMA XXMBOTHLIX W YenoBeka.
XKenesbl 3HAOKPUHHOM CUCTEMbl W WX TOPMOHbI.  [leiCTBME TOPMOHOB.
B3anmocBsi3b HEpPBHOM W 3HAOKPUHHON cucTeM. [mnoTanamo-runomsapHas
cucTema.

JlemoHcTpanun

MopTpeT: . T1. IaBnos.

Tabnuubl 1 cxembl: «OLHOK/ETOYHbIE BOAOPOC/IN», «MHOIOK/IETOYHbIE
Bogopocnny», «bakTepun», «lpocTeiume», «OpraHbl LBETKOBbIX PaCTEHMIA»,
«CUCTEMbI  OPraHoB  MO3BOHOYHBLIX XMBOTHbIX», «BHYTpPeHHee CTpoeHue
HaCeKOMbIX», «TKaHW pacTeHUn», «KOpHeBble CUCTEMbI», «CTpPOeHME CTebNs»,
«CTpOEHNe NUCTOBON MNACTUHKU», «TKaHW >XMBOTHbIX», «CKeNeT u4esioBeKa»,
«[lueBaputenbHad cuctema», «KpoBeHOCHasa cuUcTeMa», «[lbiXaTenbHas
cuctema»,  «HepBHaa  cuctema»,  «Koxa»,  «MbllleyHas — cUCTEMa»,
«BblgennTenbHaa cucTeMa», «IQHLOKPUHHaA cuctema», «CTpoeHWe MbILLbI»,
«IMMYyHUTET»,  «KULLIEYHOMONOCTHbIE»,  «CXemMa  MNUTaHUA  PacTeHUin»,
«KpOBEHOCHbIE  CUCTEMbl  MO3BOHOYHLIX XMBOTHbIX», «CTpoeHue Truapbi»,
«CTpoeHue nnaHapum», «BHYTpeHHee CTPOeHWe A0XKAEBOro 4yepsd», «HepBHasd
cuctema  pblb»,  «HepBHas  cuctemMa  narywku»,  «HepBHas — cucTema
npecMmblkalownxeca»,  «HepBHaa  cuctema  NTul», «HepBHaa  cucTema
M/IEKOMUTAOLLMX», «HepBHas cucTema yenoBeka», «Petnekcy.



O6opyfoBaHNe: CBETOBOM MWKPOCKOM, MMKporpenapatbl OLHOKIETOUYHbIX
OpraHvM3MoB, MMWKponpenapaTbl TKaHeil, pPakOBWMHbI MOJIKOCKOB, KOMIeKLUM
HaCeKOMbIX, WIMIOKOXWUX, YXMBble 3K3eMM/IAPbl KOMHATHbLIX pacTeHui, repbapun
pacTeHW pasHbIX OTAeNoB, B/@KHble MpenapaTbl >KMBOTHLIX, CKENeTbI
MO3BOHOYHbIX, KOMNEKUMM 6ECMO3BOHOUHBLIX YMBOTHbLIX, CKENeT YeslioBeka,
06opyf0BaHne 41 AEMOHCTpaLMM NMOYBEHHOIO M BO3A4YLUHOIO MUTaHWS PacTeEHN,
pacLlennieHns Kpaxmana 1 6enKoB nof AeicTBMEM (hepMEHTOB, 060PYA0OBaHNE ANs
[AEMOHCTpaUMM OMbITOB MO N3MEPEHNIO XXU3HEHHOW EMKOCTU NErKNX, MexaHn3ma
AbIXaTeNbHbIX ABUXEHWNIA, MOAENM FOIOBHOTO MO3ra pas/IMyHbIX XXUBOTHbIX.

JlaGopaTopHasi padora «l/I3y4eHne TKaHein pacTeHnn».

JlaGopaTopHasi padoTa «/13y4eHne TKaHEeN XUBOTHbBIX».

JlaGopaTopHas padora «l/13yyeHne opraHoB LBETKOBOIO PacTEHUSA».

Tema 10. PazmHoxxeHne u pa3BUTHE OPTraHU3MOB

dopMbl pasMHOXEHUS OpraHM3MoB: 0Gecnonoe (BK/KOYas BeretaTMBHOE) U
nonosoe. Bwugbl  6ecrnofioro  pasMHOXEHWA:  MOYKOBaHWe,  Cropynsauus,
(hparmeHTauus, KIOHMPOBaHME.

[MonoBoe pa3MHOXeHWe. [osioBble KEeTKW, unnM rameTbl. Melio3. Ctaguu
Melio3a. ['loBefleHNe XpOMOCOM B Meino3e. KpoccuHroeep. B1ONOrnyeckunin cMbicn
Meli03a W MONOBOro npouecca. Meilo3 M ero Mecto B XXMU3HEHHOM LMKIe
OpraH13moB.

Mpea3apoabllleBoe pa3BuTHe. MameToreHes y XXMBOTHbIX. [10/10Bble YKenesbl.
O6pa3oBaHMe 1 pa3BMUTUE MOMOBLIX KNeTOK. CnepmaToreHes 1 ooreHes. CTpoeHue
MOJIOBbIX K/IETOK.

OnnogoTBOpeHNe K 3MOPMOHaNIbHOE  pasBUTUE  XKMBOTHbIX. Cnocobbl
OM/I0A0TBOPEHUSA: HAPY>KHOe, BHYTPeHHee. MapTeHoreHes.

HamBuayansHOe pa3BuTUE OpraHM3MoB (OHTOreHes). OMOpUonornsa — Hayka
0 pasBUTUM OpPraHN3MoB. Mopgozenez — 00Ha U3 21asHbIX NPOOIEM IMOPUOTIOSUL.
Konyenyuss  mopgocenos u modenu mopgoeenesa. CTagum 3mbpuoreHesa
XWUBOTHbIX (Ha npumepe nArywku).  [OpobneHve. Tunbl  4pO6IEHUS.
Jlemepmunuposannoe u HedepMUHUpoBanHoe OpodieHue. brnacmyna, munol
onacmyn. OC0B6eHHOCTM ApobGNeHNa MiekonuTarowmx. 3apodbllLeBble IMCTKK
(racTpynsaums). 3aknagka opraHoB 1 TKaHel 13 3apo/blLLeBbIX IMCTKOB. B3avMHoe
BIMSIHME YacTeil pas3BMBatOLLErocs 3apofbila (3mMOpuvoHanbHasd WHAYKUKSA).
3aknafika njaHa CTPOEHMS >KMBOTHOIMO KakK  pe3y/bTaT  MepapXMyeckmx
B3aMMOAENCTBNIA TeHOB. BrnsHMe Ha 3MOpMOHa/IbHOE pa3BUTME  Pa3TNYHbIX
(haKTOPOB OKPYXKatoLLIEW Cpeapl.

PocT ©n pa3BuTve XMBOTHbIX. [OCTaM6pMOHanbHbLIN nepuog. Mpsavoe K
Henpsamoe pa3BuTMe. Pa3BUTMe C MeTamop(o3oM Yy 6eCro3BOHOYHBLIX W
MO3BOHOYHBIX XWBOTHbIX. BMOMOrMYeckoe 3HaYeHMe MpPAMOro W Hernpsamoro



pasBuUTUA, UX pacnpocTpaHeHWe B Mpupoge. Tunbl PocTa XXUBOTHbLIX. PaKTopbI
Perynsaumm pocta XXMBOTHbIX 1 YenoBeka. CTaann NOCTIMOPUOHAIBHOTO Pa3BUTUS
Y XXMBOTHbIX U YenoBeka. [epnofbl OHTOreHesa yesioseka. CtapeHue N CMePTb Kak
bronornyeckme npoLecchbl.

Pa3MHOXEHME W pa3BUTWE pacTeHnin. MameTout M cnopoduT. Meiio3 B
XWM3HEHHOM UMKNe pacTteHnit. O6pa3oBaHMe Crop B NpoLecce Meiosa.
CameTOoreHe3 Yy pacTeHWi. OnnoAoTBOPEHME W pPa3BUTUE  PacTUTENbHbIX
opraHusmos. [1BOiHOe OMIOA0TBOPEHNE Y LIBETKOBbIX pacTeHuii. ObpasoBaHue u
PasBUTNE CEMEHN.

MexaHn3Mbl Perynsumum oOHToreHesa y pacTeHMin 1 XXUBOTHBIX.

JleMoHCcTpanuu

MopTpetsl: C. I'. HaBawwuH, X. LLInemaH.

Tabnuubl N cxembl: «BeretaTmBHOE pasMHOXeHWe», «Tunbl 6ecrnosioro
PasMHOXEHUA», «PasMHOXeHMe XNaMUOoOMOHaAbl», «Pa3sMHOXEHWe 3BIEeHbI»,
«Pa3MHOXeHMe ruapbl», «Meino3d», «XpoMocoMbl», «I ameToreHes», «CTpoeHue
ANLEKNETKM N criepmato3onia», «OCHOBHble CTaAuW OHTOreHesa», «llpsamoe u
Henpsamoe pa3BuTUe», «Pa3BUTME MaMCKOro >Xyka», «Pa3BuTue capaH4un»,
«Pa3BuTME NArywKn», «[BOMNHOE OMNNOAOTBOPEHUE Y LIBETKOBbIX PAaCTEHUIA»,
«CTpoeHmne CeMsH OHOAO/MbHbIX U ABYAO/bHbIX PACTEHMI», «XKU3HEHHBIN LMK/
MOPCKOA  KanycCTbl», «KWU3HEHHbIA  UUKN  MXa», «KU3HEHHbIA  LWKN
NarnopoTHUKa», «KU3HEHHBIN LMK COCHbI».

O6opyaoBaHMe: CBETOBOW MUKPOCKOM, MUKponpenapatbl SMLEKNETOK U
Cnepmaro3omaoB, mogenb «LIMKn pasBnuTns NArywxKm.

JlaGopaTopHas pabora «/13yyeHne CTPOeHUS MOMOBbLIX K/ETOK Ha rOTOBbLIX
MUKponpenapaTax».

IIpakTnyeckass padora «BblFBMeHNe MPU3HAKOB CXOACTBA 3apOfblLLE
NMO3BOHOYHbIX XXMBOTHbIX».

JladopaTtopHas paGora «CTpOeHMe OpraHoB pPasMHOXEHWUS BbICLLUX
PacTEHWNA».

Tema 11. I'eHeTuka — Hayka O HaCJEACTBEHHOCTH M H3MEHYUBOCTH
OpPraHu3MoOB

cTopusi CTaHOB/MEHUA W Pa3BUTUA TEHETMKM KakK Hayku. Pabotbl I,
MeHgens, . ge ®pusa, T. MopraHa. Posib 0TeYeCTBEHHbLIX YYEHbIX B PasBUTUU
reHeTnkun. Pabotbl H. K. Konbuosa, H. . Basunosa, A. H. benosepckoro, I'. /.
KaprieueHko, 0. A. dunnnyeHko, H. B. TumodeeBa-PecoBCKoro.

OCHOBHbIE reHeTUYecKne NMOHATUA U CUMBOJIbI. [TOMOIOrMYHbIE XPOMOCOMBI,
annefibHble reHbl, anbTepHaTUBHbIE MPU3HAKW, [OMWUHAHTHbLIA W PELLECCUBHbI
NPU3HaK, roMmo3nroTa, reTepo3nroTa, YNCTas NMHUS, rTmMopuabl, reHoTuM, eHoTuN.



OCHOBHble ~ METOAbl  TEHETUKW:  TMOPUAOMOTNYECKUA,  LUTOMOMMYECKNIA,
MOJIEKYNAPHO-TEHETUYECKUIA.

JleMoOHCcTpanuu

MopTpetbl: . MeHgens, . ge ®pus, T. MopraH, H. K. Konbuos, H. W.
Basunos, A. H. benosepckunia, I'. [. KapneuyeHko, KO. A. ®ununyeHko, H. B.
TumodheeB-PeCOBCKUIA.

Tabnmupbl n cxembl: «MeTofbl FreHETUKN», «CXeMbl CKPELLMBAHUSA.

JlaboparopHasi pa6ora «[lpo3ojmna  KaK  OOBEKT  FeHeTMYecKux

ncecnefoBaHun.
Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH
MoHormépuaHoe ckpewvsaHme. [lepBbli  3akOH MeHgens —  3aKOH

efIMHO00pa3na ruépnaos Nepsoro nokosneHus. Mpasunio JOMUHMPOBaHUS. BTopoi
3aKOH MeHaena — 3aKOoH pacliensieHns npu3HakoB. LiMTonornyeckue OCHOBbI
MOHOrMOpPUAHOro CKpeLmBaHua. 'vnoTtesa YACTOTbI raMer.

AHannsnpytolLee ckpelmsaHue. MNMpPOMeXYTOUHbIA XapaKTep Hac/nefoBaHUS.
PacLienneHne npu3HakoB Npyv HENOSIHOM JOMUHUPOBaHUN.

AnrnépuaHoe ckpelmsaHune. TpeTuii 3akoH MeHaenst — 3aKOH He3aBUCUMOr o
HacnefoBaHUS NpU3HaKoB. LinTonornyeckne  OCHOBblI  AMUTMOPUAHOIO
CKpeLyBaHus.

CuenneHHOe HacnefoBaHWe Mpu3HakoB. PaboTtbl T. MopraHa. CuensieHHoe
HacnefoBaHWe rEHOB, HapyLUeHWe CUEMIeHUA Mexay reHamu. XpomMocoMHas
Teopus HacneaCcTBeHHOCTMU.

"eHeTMKa nona. XpOMOCOMHbIA MeXaHU3M onpeeneHus nonia. AyTocoMbl 1
MO/I0BblE XPOMOCOMbI. TOMOramMeTHbIn N reTeporameTHblii non. eHeTnyeckas
CTPYKTYpa No/soBbIX XpoOMOCcOM. HacnefoBaHWe Npu3HakoB, CLENIEHHbIX C MOM0M.

["eHOTMN Kak LieNIocTHaa cuctema. MNnenoTponus — MHOXeCTBEHHOE [eNCTBuMe
reHa. MHOXeCTBEHHbIA annenvMsM. B3aMmofeicTevMe HeannenbHbIX TEHOB.
KomnnemeHTapHOCTL. Anuctas. lNonumepus.

[CeHETUYECKNIA KOHTPO/Ib Pa3BUTUA PACTEHWUIA, XKMBOTHBLIX W YesioBeka, a
TaKKe (DU3NOMOrMYECKMX MPOLECCOB, MOBEAEHUSA WM KOTHUTUBHBLIX (DYHKLUN.
["eHeTNYEeCKMe MexaHM3Mbl CUMOMNOreHes3a, MexaHU3Mbl B3aUMOLENCTBUSA «X035UH
— NapasuT» N «X039MH — MUKPOOMOM». ["eHETMYECKMe acneKTbl KOHTPONA u
N3MEHEHWNS1 HacNeACTBEHHOW MH(OpMaLMK B MOKOSIEHUSX KNETOK M OpraH/U3MOB.

JlemoHcTpanuun

MopTpetbl: . MeHgenb, T. MopraH.

Tabnuubl 1 cxembl: «IepBbldi U BTOPOM 3aKOHbI MeHaens», «TpeTuid 3aKkoH
MeHgens», «AHann3npyroLlee CKpelLunBaHue», «HenonHoe AOMUHUPOBaHME,
«CUenneHHoe HacnefoBaHMe TMpPU3HAKOB Yy Apo30oubl», «[eHeTMKa nona»,



«Kaprotmn  4yenoseka», «Kapuotun  Apo3ogunbl», «Kapnotun  OTULbI»,
«MHOXECTBEHHbIN annennam», «B3anmoaeiicTBme reHoB».

ObopynoBaHve: MoOAenb AN [eMOHCTpauuu  3aKOHOB  eAunHO006pasuvs
rmopnaoB MepBOro MOKOJIEHUS W pacLyensieHns Mnpu3HakoB, Mogenb  [ANd
[OEeMOHCTpaLUMM 3aKOHa He3aBMCMMOrO HacfefoBaHWA MPU3HAKOB, MOLeNb A/
[AEMOHCTpaLUMM CLEMIEHHOr0 HacnefoBaHUA MPU3HaAKOB, CBETOBOM MWMKPOCKONM,
MUKponpenapart: «Apo3oduna.

IMpakTnyeckass padora «/3ydeHne pesynbTaTOB  MOHOrMOGPUAHOIO
CKpeLMBaHWA Y AP030(nbI».

IMpakTuyeckass  padora  «VI3yyeHMe  pe3ynbTatoB  AUTMOPUAHOIO
CKpeLLMBaH1A Y 4P030UIbI».

Tema 13. 3akoHOMepPHOCTH U3MEHYHMBOCTH

B3avMogeiicTBMe TreHOTMNA W cpefbl Mpyv  (POPMMPOBaHMKM  (heHOTMNA.
I3MeHUYMBOCTb MPU3HAKOB. KayecTBeHHble U KOMMYECTBEHHbIE MpPU3HaKK. Bugpl
N3MEHUYMBOCTWN: HeHAC/eCTBEHHAA U HAC/eJCTBEHHas.

MoandukaunmoHHas M3MeHUMBOCTb. Ponb  cpefbl B (hopMMPOBaHUK
MOANMPUKALMOHHON M3MEHYMBOCTU. Hopma peakuum npusHaka. BapuaumoHHbIR
psg 1M BapuaumoHHas Kpueas (B. WMoraHHceH). CBolicTBa MOAUMDUKALMOHHOIA
N3MEHYNBOCTH.

CeHOTMNNYEeCKas N3MeHUYMBOCTb. CBOMCTBA reHOTUMUYECKON N3MEHUYMBOCTMU.
Buabl reHOTUMMYECKON N3MEHYMBOCTN: KOMOUHATMBHAS, MyTaLMOHHas.

KombuHatuBHass M3MeHYMBOCTb. Melio3 M MNoMoBoOM MNPOLECC — OCHOBa
KOMOWHATMBHOM N3MEHUYMBOCTUN. PO/Ib KOMOUHATUBHOW M3MEHUYMBOCTM B CO34aHUN
reHeTMYecKoro pasHoobpasus B nNpefenax o4HOro suaa.

MyTalMOHHass M3MEHYMBOCTb. Buibl MyTauWil: reHHble, XPOMOCOMHbIE,
reHomHole. CMOHTaHHble W WHAYLMPOBaHHble  MyTauuu. HAaepHble w©
uutonsasmarmyeckme myrtaumm. ComaTuyeckme 1 nonosble MyTaunn. MprUymnHbI
BO3HWKHOBEHUA  MyTauuMi. MyTtareHbl U WX B/MAHWME HA  OpraHu3Mbl.
3aKOHOMEPHOCTM MYTaLMOHHOI0 npoLecca. 3aKOH TFOMOJIOTMYECKUX PsLOB B
HacneacTBeHHOW M3meHumBocTn (H.. BaBunioB). BHesgepHas M3MeHUMBOCTb U
HacneACTBEHHOCTb.

Dnucenemuxa u INUCEHOMUKA, pPOJIb INUCEHEMUYECKUX qbakmopoe 6
HACIeO008AHUU U USMEHYUBOCINU gbeﬁomunuquKux NPpU3HAKOB Y OP2AHUIMOB.

JlemoHcTpanuun

MopTpetbl: I'. e ®pus, B. NoraHHceH, H. 1. BaBunos.

Tabnmubl 1 cxembl: «Buabl  M3MeHUMBOCTU», «MogudmrkaumoHHas
N3MEHUYMNBOCTb, «KoMbKnHaT1BHas N3MEHUMBOCTb, «Meino3»,
«OnnogoTBopeHne», «"eHeTuYeckne 3a60/1eBaHNS YeioBeKay», «Buabl Mmytauuiny.



Ob6opyfoBaHue: XmuBble U repbapHble 3K3eMMNIAPbl KOMHATHbIX PacTeHWUA,
PUCYHKM (hoTOr pathnin) XXMBOTHbLIX C Pa3IMYHbIMU BUAAMU U3MEHUNBOCTMU.

JlaboparopHas padora «KccnepoBaHue 3aKOHOMEPHOCTEN
MOAM(IMKALMOHHOA  M3MeHYMBOCTU. [1OCTpOeHMe BapuaumMOHHOro psga W
BapUaLMOHHON KPMBOiA».

IMpakTnyeckass padora «MyTaumm y [Apo3oguibl  (Ha  rOTOBbIX
MUKpPOnpenaparax)».

Tema 14. I'eneTnka yeoBeka

Kapnotun uvenoseka. MexayHapogHas nporpamma WUCC/efoBaHUs reHoma
yenoBeka. MeToAbl  M3YYeHUS  TEHETUKU  YefioBeKa:  reHeasiormyeckui,
6113HeLL0BbIN, LIMTOreHeTUYECKNIA, NonyNALNOHHO-CTAaTUCTUYECKUIA,
MOJIEKYNIAPHO-TEHETUYECKNIA. CoBpemeHHoe onpejgeneHme reHoTMna:
MOSIHOreHOMHOE CeKBEHMpPOBaHWe, reHOTUNUPOBaHKE, B TOM 4YWC/e C MOMOLLbIO
MLP-aHann3a. HacneacTBeHHble 3a60/1eBaHNA YenoBeka. ["eHHble 11 XPOMOCOMHbIe
6onesHn 4enoseka. bonesHM ¢ HacneACTBEHHOW MNPeLpacnonoXXeHHOCTbIO.
3HayeHVe MeAULMHCKOW TeHeTUKM B MPefoTBpaleHn U IEYEHNN TeHETUYECKUX
3a00/1eBaHNIN YenioBeKa. MefMKO-TeHeTUYeCKoe KOHCYNbTUpoBaHme. CTBOJOBbIE
KNeTKn. MOoHSATNE «TeHETUYECKOrO rpy3a». STUYECKME acneKTbl UCCMe0BaHNA B
06/1acTV pefakTUPOBaHNA reHOMa 1 CTBO/IOBbIX K/ETOK.

CeHeTUYeCKMe (aKTopbl MOBbILEHHOW YYBCTBUTENbHOCTU YesioBeka K
(hM3MYECKOMY N XMMNYECKOMY 3arpsi3HEHNIO OKpY»XKatoLLein cpelbl. ["eHeTuyeckas
NpeLpacnosioXXeHHOCTb YesioBeka K narosiorusm.

JlemoHcTpanun

Tabnuubl 1 cxembl: «Kapuotun yenoBeka», «MeTOAbl U3YYEHUS TEHETUKM
yenioBeka», «I"eHeTUYecKue 3ab01eBaHNA YenoBeKar.

IIpaxkTuyeckas: padora «CocTaB/eHVEe N aHaIU3 POLOCTIOBHOM».

Tema 15. Cenexkuusi opraHn3mMoB

JomecTnkauma u cenekuusa. 3apoXkieHue cenekuMu u OOMeCcTUKauuu.
YdyeHne H. W. BaeunoBa 0 LleHTpax MpoMCXOXAeHUA W MHOroobpasus
KYy/IbTYPHbIX pacTeHuid. Ponb Cenekuumn B CO3A4aHWM COPTOB PAcTEHUI U MOPOL
XWMBOTHbIX. CopT, Mopofa, LWTaMM. 3aKOH TOMO/IOTMYECKUX PALOB B
HacneACTBeHHOW  M3MeHumBocTM  H. . BaBuioBa, €ero 3HauyeHwe [Ans
CeNleKUMOHHOM paboThl.

MeToabl CenekuMoHHOW paboTbl. WICKYCCTBEHHbIN OTOOP: MaccoBbl U
NHOVBUAYabHBIA.  JTanbl  KOMOWHaUMOHHOW  cenekumun.  VicnbiTaHue
nponssoguTenein no notomcTey. OTO6OP MO TEHOTUMY C MOMOLLBHO OLEHKM
(heHOTMMa NOTOMCTBA 1 OTOOP MO reHoTMNY C NomoLbio aHanmsa AHK.

AICKYCCTBEHHbI ~ MyTareHe3  Kak  MeTof  CeNeKUMOHHOW  paboTbl.
PagnaLMOHHbIN 1 XMMUYECKMIA MyTareHe3 Kak UCTOYHUK MyTauuid Y KynbTYPHbIX



(hopm OpraHusmoB. lcnonb3oBaHWe TEHOMHOI0 pPefakTUpOBaHWUA M METOLOB
pekomMonHaHTHbIX AHK ans nonyyeHns ncxogHoro marepuana anas cenekumm.

[MonyyeHue NnoAnnNIonA0B. BHyTpuBMaoBas rmépuamsaumns.
BAM3KOPOACTBEHHOE  CKpeluuBaHue, WM WHOpUAUHT.  HepoacTBeHHOe
CKpeLmBaHme, Uanm ayTopuauHr. Fetepo3nc U ero npuymnHbl. KIcnonb3oBaHue
reteposuca B cenekumun. OTaanéHHas rubpuamsaums. MNpeogoneHne 6ecnnogus
MEXBWIO0BbIX TMOpUA0B. JOCTVKEHNS CeNeKUUM PaCTEHNI U XXUBOTHbIX. «3enénas
PEBOIOYUUAN.

CoxpaHeHne 1 U3yveHne reHeTUYECKNX PecypcoB Ky/bTYPHbIX pacTeHui 1
UX  OMKUX — poauMye AN CO3[4aHMA  HOBbIX  COPTOB UM rMOpPWAOB
CeNIbCKOXO3ANCTBEHHbIX  KYNbTYP.  HU3yuenue, coxpamenue u  ynpasienue
ceHemu4YecKumu pecypcamu CeNbCKOXO3AUCMBEHHbIX U nPpOMbICII08bLX HCUBONIHBIX
6 YCJIAX YIYHUIEHUA cCyuileCmeyriouiux u CO30AHUSL HOBbIX Ifl0p00, JUHUL U Kpoccos, 6
mom 4ucie C NnpumMeHeHuem COBPEMEHRHbIX Memooos HAY4YHbIX uccxzec)aeanuzl,
nepeoosuvix uoell U NepCcneKmu8HbIX MexHOJL02U.

JleMoHCcTpanum

MopTpetbl: H. . Basunos, . B. MuuypuH, . [. KapneyeHko, I1. 1.
JlykbAHeHKo, b. J1. Actaypos, H. bopnoyr, . K. benses.

Tabnumubl 1 cxembl: «LIeHTPbI MPONCXOXAEHNA 1 MHOr006pasunst KynbTYPHbIX
pacTeHW», «3aKOH FOMO/IOrMYECKNX PSAOB B HAC/eACTBEHHOW WM3MEHUMBOCTU,
«MeTofabl cenekymmy», «OTaanéHHaa rmopuansauns», «MyrtareHes»,

JIaGopaTopHasi padora «/3ydeHre COPTOB KY/NbTYPHbIX PacTeHWUIA 1 NOPoA
AOMALLHUX YXUBOTHbIX».

JlaGopaTopHasi padora «l/13y4eHne METOA0B CeNeKLUMM PacTEHNIA».

IIpakTuyeckasi padora «[1pUBMBKA PacTEHUI».

Okckypeust «OCHOBHblE MeTOAbl W JOCTVDKEHWUSA CeNeKuMnM pacTeHUn u
YXVBOTHbIX (Ha CeNeKLMOHHYI0 CTaHLUMI0, NIEMEHHYIO hepmy,
COPTOMCNbITATE/IbHBLIA  Y4acTOK, B TEMIMYHOE XO35MCTBO, B /1ab0paToputo
arpoyHMBepcuTETa WM HAYYHOr O LieHTPa)».

Tema 16. BuorexHo10rusi 1 CHHTETHYeCKasi OHOJI0T Usl

OO6beKTbl, UCMOMb3yeMble B OMOTEXHONIOTUKN, — K/IETOYHbIE W TKaHeBble
KYNbTYpbl, MUKPOOpPraHn3mbl, NX XapakTepucTuKa. TpaguunoHHasa
ouoTexHonorms:  xneboneyeHwe, MOMyYeHNUe  KUCNOMOJIOYHbIX  MPOAYKTOB,
BUHOAene. MUKpPoO6Monornyecknini  cuHTe3. OOBBLEKTbI  MUKPOBUONOrNYECKNX
TeXHoNorunin. NMponssoacTBo 6en1Ka, aMMHOKUCIOT U BUTAMUHOB.

CosfaHne TeXHONOrMA N UHCTPYMEHTOB Lie/IeHanpaB/ieHHOr0 U3MEHEHUS U
KOHCTPYMPOBaHWA TEHOMOB C Lie/IbHo NOYyYeHNUA OPraHmM3mMoB U UX KOMMOHEHTOB,
COAePXaLLMX He BCTpeyatoLLmecs B Npupoge 6MOCMHTETUYECKME MYTH.



KnetouHas nHXeHepus. MeTofbl Ky/bTypbl KETOK U TKaHE pacTeHuid K
XMBOTHbIX. KpunobaHkn. Comatunyeckas rvbpuamsaums u  COMaTUYecKui
ambpuoreHes. Mcnosb3oBaHWe raniovgoB B CefeKUMU pacTeHuin. [loayuenue
MOHOKIOHAAbHBIX anmumen. Hcnonvzosanue MOHOKIOHANbHBIX U NOAUKIOHATbHBIX
anmumen 6 MmeouyuHe. VICKYCCTBEHHOE OMMNOAOTBOPEHME. PeKOHCTpyKLMA
ANLEKNETOK M K/IOHMPOBaHME XMBOTHbIX. MeTog TpaHcniaHTaumMm saep KIeTok.
Texnonocuu 03@0p08]l€Hu}Z, KyJlbmusupoearu: u MUKDOKIOHAJIbHO2O
PASMHOINCEHUA CeNbCKOXO3AUCBEHHbIX KyJlomyp.

XpOMOCOMHast M TeHHast WHXeHepusi. VICKYCCTBEHHbIA CUMHTE3 TeHa U
KOHCTpynpoBaHue peKoMbuHaHTHbIX AHK. Cozdanue mpanceennvix opeanusmos.
JOCTVXKEHNA 1 MepcnekTUBbl  XPOMOCOMHOW W TEHHOW  WHXXEHepuw.
JKOMIOrnYecKme 1 aTmyeckme NpobneMbl FreHHON NHXEHepUN.

MeauumnHckme 6roTtexHonoruun. NoctreHoMHasa umposas meamumHa. MNLP-
ANarHocTnka. MeTabo/lOMHbIA  aHa/iM3, TEeHOLEHTPUYECKUA aHanmn3 npoTeomMa
yenoBeKa [ANA OLEHKU COCTOAHWUA ero 340poBbA. Vcnonb3oBaHWe CTBOJ/OBbIX
Knetok. TapreTtHas Tepanua paka. 3D-OvouMHXeHepus Ons  paspaboTKu
(hyHAAMeHTa/IbHbIX OCHOB MeAMLMHCKMX TEXHOMOMMIA, CO3A4aHNA KOMMIEKCHbIX
TKaHei COYeTaHWEM TEXHOMIOMNIA TPEXMEPHOro GMOMPUHTMHIA U cKaddonauHra
AN peLleHns 3a4a4 nepcoHanvM3npoBaHHOM MeanLMHbI.

Co3faHne BEKTOPHbIX BaKUWH C Lenbio 06ecrevyeHns KoOMOMHMPOBaHHOM
3alWmTbl OT BO30yauTeneir OPBW, ycTaHOBNEHME MONEKYNSAPHbLIX MeXaHW3MOB
(hyHKUnoHMpoBaHna PHK-cogepallmx BUPYCOB, Bbi3blBAKOLWMX 0COOG0 OMacHbIe
3a00/1eBaHNA Ye/oBeKa U XXMBOTHbIX.

JlemoHcTpanuu

Tabnmubl U cxembl: «/CNOMb30BaHME MUKPOOPraHN3MOB B MPOMbILL/IEHHOM
Nnpon3BoACTBe», «KneTouHas NHXXeHepusa», «I eHHass NHXEeHepPns».

JlaGopaTopHasi padoTa «/13y4eHne 06bLEKTOB GUOTEXHONOM NN,

IIpakTuyeckas padora «[lony4yeHNE MONOYHOKUC/IbIX MPOAYKTOB.

Okckypeust «BMOTEXHONOrMA — BaXKHeWLWas MPOU3BOANUTENbHAA CUMa
COBPEMEHHOCTU (Ha BUOTEXHOIOTMYECKOE NMPOV3BOLACTBO).

11 KIIACC

Tema 1. 3apoxaeHue ¥ pa3BuTHE 3BOJILUMOHHBLIX MNMPEACTABJICHUN B
OnoJsIorum

JBOMOUNOHHAA Teopua Y. [lapeuHa. [lpefanocbiikvu  BO3HWUKHOBEHUS
AapBuHN3Ma. XKM3Hb 1 HayyHasa aeaTtenbHocTb Y. JapBuHa.

[BuXyLLne cunbl 3Bo0LMKM BMAOB Mo Y. [apBunHY (BbICOKas MHTEHCUBHOCTb
Pa3MHOXEHWSA  OpPraHW3MOB, Hac/efACTBeHHad W3MEeHYMBOCTb, 6opbba 3a
CYLLIECTBOBaHWE, eCTECTBEHHbI 1 MCKYCCTBEHHbIA 0TOOP).



OdopmneHne CcUHTeTMYeCKOn Teopumn 3sonoumn (CT3I). HeitpanbHas
Teopus  agomoumu. COBpeMeHHas  3BO/MOUMOHHAA  6uonormsa.  3HayeHwue
3BO/MOLMOHHON TEOPUK B POPMMPOBAHUN eCTECTBEHHO-HAYYHOW KapTUHbI MUpa.

JlemoHcTpanuun

MopTpeTbl: ApuctoTtens, K. JIuHHel, XK. b. Jlamapk, 3. XK. CeHT-Vnep, X.
KtoBbe, Y. AapsuH, C. C. YetBepukos, M. W. LLUmanbrayseH, k. XongenH, O. K.
benses.

Tabmmubl 1 cxembl: «Cuctema >xmBor npupofbl (No K. JIMHHeR)»,
«JleCTHMUA XMBbIX cyulecTB (Mo Jlamapky)», «MexaHn3m (HopMUPOBaHMS
MPUCNOCO6/IEHNIA Yy pacTeHUA M XMBOTHbIX (N0 Jlamapky)», «Kapra-cxema
MapLipyTa nyTewlectsus Y. JapsuHa», «Haxogku Y. [apBuHa», «@opmbl 60pbObI
3a CyllecTBOBaHMe», «llopoabl ronybei», «MHoroobpasne KynbTYpPHbIX (OpMm
KanycTbl», «[opofbl AOMALLHNX XXMUBOTHbIX», «CxemMa 06pa3oBaHUsi HOBbIX BU/0B
(no Y. [JapsuHy)», «Cxema COOTHOLUEHUS [ABVKYLLMX CUM  3BOMHOLMMNY,
«OCHOBHbIE MOMIOXEHWS CUHTETUYECKOW TEOPUM 3BONOLIAN.

Tema 2. MUKpP0IBOIIOLHA U €€ Pe3yJIbTAThI

[Monynauma Kak anemeHTapHasa eauHuua asonoumm. CoBpemMeHHble MeTOAbI
OLEHKN reHeTMYecKoro pasHoobpasus u CTPYKTYpbl Nonynauunid. 3meHeHune
reHotoHZa nonynAuMM Kak 3/1eMeHTapHOe 3BO/IOLMOHHOE AB/eHME. 3aKOoH
reHeTmnyeckoro pasHosecust K. Xapawn, B. BaiHbepra.

AnemMeHTapHble (akTopbl (ABVXKYLUME CWUMbl) 3BOMOUMKA. MyTauNOHHbIN
npouecc. KombuHaTVBHas W3MEHYMBOCTb. [lpeidy reHoB —  C/yyaiiHble
HeHanpaBNeHHble W3MEHEHUst 4acToT annened B Nonynaumsax. ekt
OcHoBatens. JIAggexm oOymoiiounoco ecopaviuka. CHUdMNCEHUE 2eHemUYeCcK020
paszHoobpasus: npuuunsl u cieocmsus. Ilposenenue s¢pghexma Opetigpa 2cenos 6
borvuwmx u  mareix  nonyasyusx.  Mwurpaumn.  Msonsums  nonynauumic:
reorpaduueckas (MpocTpaHCTBeHHas), buonornyeckas (penpoayKTnBHas).

EcTecTBeHHbIN OTOOP — HanpasBnAwWMA - (haktop 3soouun. Popmbl
€CTECTBEHHOro 0T6opa:  ABVIKYLUWA,  CTaBUIN3MPYIOLWMIA,  pa3pblBatOLLUIA
(an3pynTuBHbIA). Monosor 0oT6op. BO3HWKHOBEHWE W 3BOMKOLMSA COLMASIbHOMO
MOBeLEHWNS XKMBOTHbIX.

[Mpncnoco6/eHHOCTb  OPraHM3MOB  Kak  pe3y/ibTaT  MUKPO3BOJIHOLMMN.
BO3HMKHOBEHME ~ MPUCMOCOG/MEHNIA Yy opraHM3MoB.  ApoMopdo3bl  ©
nanoagantaunn. MprmMepbl NPUCNOCO6EHNIA Y OpraHn3MoB: MOPMOsIOrnYecKue,
(m3monornyeckne,  GUoxMmmn4veckme,  noeegeHYeckne.  OTHOCUTENIbHOCTb
NPUCMOCO6/1IEHHOCTY OpraH3MOB.

Bug, ero kputepym u CTpyKTypa. BumpaoobpasoBaHMe Kak pesy/nbTar
MWKPO3BOMIIOLMKN. W30nAumMs — KNHO4YeBOW (hakTop BMAoob6pasoBaHus. TyTn u
cnocobbl BNA000OPa30BaHUS: annonarpuyeckoe (reorpagmyeckoe),



cMMMaTpuyeckoe  (3KOIOTMYECKOe), «MFHOBEHHOe»  (nonuvnnonamsaums,
rmépunamsaumns). AamTensHOCTb 3BOJHOLMOHHBIX MPOLLECCOB.

MexaHn3Mbl (hOpMUPOBaHUA BUOMOrMYECKOro pasHoobpasus.

Pofb  3BOMOLMOHHON  6uonormm B paspaboTke Hay4yHbIX MeTOA0B
COXpaHeHus 6uopasHoobpasmsa. MUKPO3IBOMOLMSA U KO3BOMOLMSA NapasnMToB U UX
X0351eB. MexaHn3Mbl (POPMMPOBAHNSA YCTONYMBOCTU K aHTUOMOTUKAM M CMOCOObI
60pbObI C HEMA.

JemoHcTpanun

MopTtpeTbl: C. C. UeTBepukos, 3. Maip.

Tabnmubl U cxembl: «MyTauMoHHas W3MEHUMBOCTb», «[lonNynsynoHHas
CTPYKTYypa Buga», «Cxema nposiB/ieHns 3akoHa Xapan—BanHbepray», «OsumxyLume
CWU/Tbl 3BOIIOLMNY», «DKOMOTMYECcKas M30NAUNUA NMOMyIAaunin CeBaHCKON openi,
«["eorpagmueckas  M30/1AUMA  NINCTBEHHULbI  CMOMPCKOM W IMCTBEHHMULbI
[aypPCKOn», «MonynaLMOHHbIE BOMIHbI YNC/IEHHOCTU XULLIHMKOB U XXEPTB», «CxeMa
[EeACTBUS eCTeCTBEHHOro o0T6opa», «®PopMbl 60pPbLObI 33 CYLLECTBOBAHMEY,
«HOycTpranbHbI MefaHn3M», «KrBble UCKOMaemble», «[MOKPOBUTEIbCTBEHHAS
OKpacka XXNBOTHbIX, «[MpegynpexaatoLyas OKpacka YKNBOTHbIX»,
«®Pusnonornyeckme agantaymm», «lpucnocobseHHOCTb OpraHM3MoB U eé
OTHOCUTENBHOCTb», «KpuTepumn Buaa», «Buabl-nBoHNKN», «CTPYKTypa Buia B
npupoae», «Crnocobbl BMA00Opa3oBaHMs», «I eorpadmueckoe BMA00Opa30BaHMe
TPEX BUAOB NaHAbIWel», «IKOM0rMyeckoe BMA0006pa30BaHWE BULOB CUHULLY,
«Monunnongbl pacTeHnii», «KanycTHO-peeyHbIin TMopuna».

O6opyaoBaHMe: repbapun pacTeHNI, KONNEKLMN HACEKOMbIX, Yy4vena nTuy, 1
3Bepert C Mnpumepamm pPasNyHbIX MNPUCNOCOBNEHNIA, Yydena NTUL U 3Bepeit
pasHbIX BWAOB, Trepbapuy pacTeHWd BGAM3KUX BUOOB, 0OPA30BaBLUMXCS
pas3MYHbIMKN crnocobamu.

JlaGopaTropnasi pa6ora «BbISIBNeHMe W3MEHUMBOCTM Yy 0CO6eil OAHOro
BULA».

Jlaboparopnass  padGora  «[lpucrnocobneHns  OpraHM3MoB U UX
OTHOCUTE/IbHAA Lief1eco0bpasHOCTb.

Jlaboparopnass pa6ora «CpaBHeHMe BWAOB MO MOPMOIOrNYeCcKOMyY
KPUTEPUIO.

Tema 3. Makpo3BoIIOLHA U €€ Pe3yJIbTAThI

MeToabl  M3y4eHWs  MakKpo3Bo/ouMK.  [afleOHTONOrNYecKe  MeTOApbI
n3ydeHus asonoumn. lepexodHble  ¢OpMbl N (DUNOrEHETUYECKME  PALbI
OpraH13mosB.

Buoreorpauyeckne metofbl M3ydeHUs 3sonounn. CpaBHeHWe (opbl U
(hayHbl MaTepuKoB M OCTPOBOB. buoreorpatmyeckne obnactu 3emnn. Bugbl-
3HAEMUKM N PESIUKTI.



AMOPUONOrNYecKne 1 CpaBHUTENbHO-MOPMOIOTMYECKE METOAbI U3YyYeHUs
3BOMOLUNN. [eHeTUYecKMe MexaHMU3Mbl 3BOJIOLUN OHTOreHe3sa U MOABMIEHUA
3BOJMIIOUMOHHBLIX  HOBLUECTB.  ['OMO/IOTUYHbIE W aHaIOTUYHbIE  OpraHbl.
PyoumMeHTapHble  opradHbl M araBu3Mbl. MonekynspHo-reHeTU4eckue,
OVOXMMMYeCKMe M MaTemaTUyeckme  MeTofAbl  M3Yy4eHWs  3BOJIHOLMM.
FoMosiornyHble reHol. COBpPeMeHHble MeTOfbl MOCTPOEHUS (hUIOreHEeTUYECKUX
[lepeBLEB.

XPOMOCOMHbIe MyTaLuMmM 1 3BOOLNSA TEHOMOB.

O6wwue 3aKOHOMEPHOCTK (MpaBwna) 3BONMKOUUN. [lpunyun cmenvt GyHKyuil.
HeobpaTtmocTb 3Bonounn. AgantvBHaa paguaumns. HepaBHOMEPHOCTb TEMIOB
3BOMIOLNN.

JleMoHCcTpanuu

MopTpeTbl: K. M. bap, A. O. Kosanesckuin, ®. Mionnep, 3. 'eKkesb.

Tabnmubl 1 cxembl: «PUNOreHETUYECKUIA PAL NoLaan», «ApPXeonTepuKe,
«3Bepo3ybble  dAulepbl»,  «Crterouedanbl»,  «PUHMODUTLI»,  «CeMeHHble
ManopoTHUKM», «buoreorpaguyeckne 30Hbl 3eMan», «pedd KOHTUHEHTOB»,
«PennKkTbl», «HavanbHble CcTaguM 3MOPUOHAIBHOrO PasBUTUA  MO3BOHOUHbIX
XMBOTHbIX», «[ OMOMOTNYHbIE W  aHa/IoTMYHble opraHbl», «PYAMMEHTbI»,
«ATaBM3Mbl», «XPOMOCOMHblE HabOpbl 4YesioBeka W LUMMMaH3e», «[ laBHble
Harpas/ieHWs 3BOOUNN», «O6LLMe 3aKOHOMEPHOCTM 3BOJTIOLUN».

O6opynoBaHMe: KONMeKuun, repbapumn, MynsKu WUCKOMaemblX OCTaTKOB
OpraHn3MoB, MYNSAXKM FTOMOMOTNYHbIX, aHaIOrMYHbIX, PYAUMEHTaPHLIX OpraHoB U
aTaBM3MOB, KOJINEKL MU HaCEKOMbIX.

Tema 4. Ilponcxoxaenne u pasBuTHE KU3HU HA 3emJie

HayuHble runoTesbl MPOVCXOXAEHUA >KU3HW Ha 3emie. AOMOreHes wu
naHcnepmus. [loHay4yHble MpeaCcTaBeHNs O 3aPOXKAEHUN XU3HN (KpeaunoHU3m).
["MnoTes3a NOCTOAHHOIO CaM03apOXKAEHNA XN3HU U eé ONpoBepXXeHne onbiTamn @.
Peawn, J1. CnannaHuaHu, J1. Mactepa. MNMPonCXoXxaeHne XN3HU 1 acTpobronoruns.

OCHOBHbIE aTansl HeopraHM4ecKom 3BONOLMN. [NnaHeTapHas
(reoniornyeckast) a3sonouma. Xummuyeckas 3BOMOUMA. AOMOTeHHbIA CUHTE3
OpraHMYyecKnx BeLecTB M3 HeopraHunyeckux. OnbiT C. Mwunnepa u . KOpu.
O6pa3oBaHMe MNOMMMEPOB M3 MOHOMepoB. KoauepBaTHas runotesa A. W.
OnapuHa, rmnoTesa nepeuYHOro 6ynboHa k. XongeiHa, reHeTM4eckas rmnoresa
. Ménnepa. Pnbosnmbl (T. Yek) m runotesa «mupa PHK» Y. unb6epra.
dopmupoBaHe MemopaH 1 BO3HUKHOBEHWE NMPOTOK/IETKM.

NcTtopua 3emnn mn Metofbl €€ u3ydeHuda. lVICKonaemble OpraHnyeckme
ocTaTku. [eoxpoHonoruss mn e€ metodbl. OTHOCUTE/IbHas W abCcoNtoTHas
reoXpoHoN0rna. ["'e0XpoHOI0OrNYecKas LUKana: 30HbI, 3pbl, MEPUOAbI, IMOXN.



HavanbHble 3Tanbl OpraHWYeckon 3sonouun. T[lossrieHVe U 3BOMKOLMA
NepBbIX K/IETOK. IBONOUMA MeTabonmsma. BO3HMKHOBEHME NEPBbIX 3KOCKUCTEM,
CoBpeMeHHble MUKPOOHbIe BUOMNIEHKM KaK aHaor nepBbiX Ha 3emsie COOOLLECTB.
CtpomartonnTbl. NMpoKapuoThl N 3yKapnoThl.

[MponcxoxaeHne aykapuoT (CMMbuoreHes). SBOMOLNOHHOE MPOUCXOXAEHNE
BUPYCOB. [1pOMCXOXKAEHME MHOTMOK/IETOYHbIX OpraHu3MoB. BO3HMKHOBeHMe
OCHOBHbIX Py MHOIOK/IETOYHbIX OPraH13MOB.

OCHOBHble 3Tanbl 3BOMIKOLMKN BbICLLIMX pacTeHWA. OCHOBHble apoMopio3bl
pacTeHuid. BbIXo4 pacTeHuid Ha cywy. [losiBneHMe CropoBbIX PacTeHUin K
3aBoeBaHMEe VMU cylwun. CemeHHble pacTeHus. [pouCXOoXAeHVe LIBETKOBbIX
pacTeHui.

OCHOBHble 3Tanbl 3BOMOLMM XXMBOTHOrO Mupa. OCHOBHblE apoMopo3bl
XXMBOTHbIX. BeHAckas ayHa. KemOpuiACKUiA B3pbIB — MOSABNEHWE COBPEMEHHbIX
TUNOB. NepBble XOPAOBbIE XXMBOTHbIE. XKM3Hb B BOAE. DBOMOLMA MO3BOHOUHbIX.
MponcxoxaeHve amgpuénin n penTUaniA. TPOMCXOXKAEHNE MJIEKOMUTAIOWMNX U
nTvy. TpuHUMN  KIoYeBoro  apomopgosa. OcBoeHMe 6eCcro3BOHOUHLIMU U
MO3BOHOYHBLIMW XMBOTHBIMU CYLLIW.

Pa3BUTME >XMU3HM Ha 3emfie MO 3pam W nepuogam: apxei, MpPoTepo30M,
Nnaneo3on, Me3030i, KailHO30M. OO6wW@as  xapakTepuctMka Kiaumara W
reosiorMyecknx npoueccos. losBneHVMe M pacuBeT XapaKTepHbIX OpraHvM3MOoB.
YrneobpasoBaHue: ero ycioBusa 1 BUAHWE Ha ra3oBblii COCTaB aTMOCHepbl.

MaccoBble BbIMMPaHUS — 3KOMOTMYECKMe KPU3UChI MPoLsioro. MNpuunHbl v
CNefCTBAA MacCOBbIX BbIMMPaHWiA. COBPEMEHHbIN 3KOMOMMYECKNIA KPU3UC, ero
ocobeHHocTH. [Mpobnema coxpaHeHUs brMopasHo06pasna Ha 3emse.

CoBpeMeHHasi CMCTeMa OpraHM4yeckoro mupa. MNpuHUMMBL Knaccupukaumm
opraHn3moB. OCHOBHble CUCTEMATUYECKIWE TPYMMbl OPraHN3MOB.

JleMoHCcTpanuu

MopTpeTtbl: ®. Pean, J1. CnannaHuaHn, J1. MNMactep, N. . MeuyHunkos, A. W.
OnapwuH, K. XongeiiH, I'. Ménnep, C. Munnep, I'. KOpw.

Tabnuubl 1 cxembl: «Cxema onbiTa @. Pegm», «Cxema onbiTa J1. MNactepa no
M3YYEHUIO CaMO3apPOoXAeHUs XU3Hu», «Cxema onbita C. Munnepa, . FOpu»,
«OTanbl  HEOPraHW4YeckorW  3BOMOLUMM»,  «[eOXPOHONMOrMYecKas  LUKana,
«HayvanbHble aTanbl OpraHNUYeckon 3BoOLUN», «CxeMa 06pa3oBaHus yKapuoT
NyTéM cumobuoreHesa», «CucTeMa >XMBON Mpupoapl», «CTpoeHWe BUpyca»,
«ApomMopgo3bl  pacTeHWUin», «PUHNOGUTLI», «OAHOK/MIETOYHbIE BOLOPOC/N,
«MHOrokneTouHble Bogopocn», «Mxu», «lanopoTHMKK», «I 0N10CEMEHHbIe
pacTeHus», «OpraHbl LIBETKOBbIX pacTeHuii», «CxemMa pa3BUTUS >KMBOTHOIO
Mupa», «ApoMOp(O3bl XMBOTHbIX», «[llpocTeiwmne», «KuLIEeYHONOMOCTHbIE,
«['lnockue yepBu», «YneHncToHorne», «PbIObI», «3eMHOBO/HbIE,



«[Npecmbikatowmeca», «Mtuubl», «MnekonuTawowme», «Pa3BUTUE >XU3HU B
apXeNCKOoN ape», «Pa3BUTME XMN3HN B NPOTEPO30INCKON 3pe», «Pa3BUTHE XKN3HM B
Mase030MCKOIN 3pe», «PasBUTUE XXM3HM B ME3030MCKOI 3pe», «Pa3BUTINE XXN3HUN B
KaliHO30MCKOW 3pe», «COoBpeMeHHas CMCTeMa OpPraHNYecKoro Mupa.

O6opypoBaHve: repbapum pacTEHUn pas3/fIMYHbLIX OTAENOB, KOJNEKLMM
HaCeKOMbIX, B/IaXKHbIE MpenapaTbl XXMBOTHbIX, PaKOBMHbI MOJI/IFOCKOB, KOMINEKLMM
UINIOKOXMX, CKeNleTbl MO3BOHOYHbLIX >KMBOTHbIX, uydvena nNTUL, W  3BepeMn,
KONNEeKUMN OKaMeHesIOCTeN, MONMEe3HbIX WCKOMAaeMbIX, MY/SHKU  OpraHUYecKux
OCTaTKOB OpraH13MoB.

BupryanbHas  JgaboparopnHas pabGora «MogenvMpoBaHue  OMbITOB
Mwunnepa—HOpu no “3y4yeHno abMOreHHOro CUHTe3a OpPraHNYeCcKUX COeUHEHNI B
NepBUYHOM aTmocepe.

JlaGopaTopHass pabGora «/3ydyeHrne WM onucaHWe WCKOMaeMbIX OCTATKOB
APEBHUX OPraHnM3mMoB».

IIpakTnyeckass padora «l/3yyeHne OCOOGEHHOCTE CTPOEHWUS pPacTEHWUN
pasHbIX OTAEN0B.

IIpakTnyeckas padora «l/3yyeHne 0CO6EHHOCTEN CTPOEHMS MO3BOHOUHbIX
YXMBOTHbIX».

Tema 5. IIponcxoxaeHue yeJa0BeKa — AHTPONOT eHe3

Pasfensbl 1 3agayun aHTpononornn. Metoabl aHTPOMNoOI0r NN,

CTaHoB/IEHNE NpPeACTaBNEHNA O MPOUCXOXKAEHUM 4YenoBeKa. PenmrnosHble
B0O33peHusi. COBPEMEHHbIEe Hay4Hble TEOPUN.

CXO[CTBO YenoBeKa C XXMBOTHbIMWU. CUCTEMATUYECKOE MOMOXEHWE YeslIOBEKa.
CBuaeTenbCTBa  CXOACTBA  YeNOBEKA C  XXMBOTHbIMW:  CPaBHUTENbHO-
MOP®OsIOrMyecKue, aMOpUOornyeckue, (h1310/I0r 0-6MOXNMUNYECKUE,
nosegeHyeckre. OTIMUKA YenoBeKa OT XXMBOTHbIX. [PAMOXOXEHNE N KOMMEKC
CBAI3aHHbLIX C HUM MPU3HAKOB. Pa3BUTME rO/I0BHOr0 MO3ra U BTOPOW CUTHA/IbHON
CUCTEMBI.

[BmxyLime cunbl ((hakTopbl) aHTpoMoreHesa: GMoONOrnYeckme, coumanbHble.
COOTHOLLIEHNE BUONOrNYECKMX M COLMabHBIX (DAKTOPOB B aHTPOMOreHese.

OCHOBHble CTaguy aHTpornoreHesa. PaHHWe 4enoBekoobpasHble 06e3bsHbl
(MPOKOHCY/bI) U paHHWe MOHrnAbl — 00LLMe NPeAKN YenoBeKO0bpasHbIX 06e3bsH U
nofen. ABCTpasioNUTEKN — ABYHOrMe Mpeaku ntogein. Uenosek ymesblid, nepsble
M3roTOBNEHUS OpYyANIA Tpyaa. UenoBek NpsIMOXOAALLMIA U MEPBbIA BbIXOA, NHOAEN
3a npegenbl  Adpukun.  Yenosek  reinfgenbbeprckuin - — 0o6WMin  nNpefok
HeaHepTa/lbCKOro YenoBeka 1 YenoBeka pasyMHOro. YenoBek HeaHAePTaIbCKUi
Kak BWA NIHOAE XONOAHOro Knmmara. YenoBek pa3yMHbIA COBPEMEHHOr0O TuMa,
[EHNCOBCKUIA  4enioBeK, OCBOEHME KOHTMHEHTOB 3a npegenamu  Adpuku.
[ManeoreHeTyKa v nasieoreHoOMMKa.



SBOMOLMSA COBPEMEHHOIO YesioBeka. ECTECTBEHHbI 0TOOP B nonynsymsax
yesioBeka. MyTaUMOHHBIN npouecc U NoAnMopmam. MonynsuMOHHbIE BOJHBI,
Apeind reHoB, Murpaums n «3MMeKT ocHOBaTeNA» B MONYNALMAX COBPEMEHHOIO
yesioBeka.

Uenoseueckne pacbl. lNMoHATME O pace. bonbline packl: eBponeongHas
(eBpasuiickas),  aBCTpano-HerpomaHasi  (3KBaTOpWanbHas),  MOHrofoMaHas
(a3naTcko-amepuKaHcKkas). Bpemsa v nyTu paccenieHus 4esioBeka Mo rsiaHeTe,
EAVMHCTBO  4enoBeyeCcKMX  pac. HayyHad  HECOCTOSATEeNbHOCTb  pacusma.
Mpncnoco6neHHOCTb YenoBeka K pasHbiM  YCOBUAM  OKPYXKatoLLEen cpefpbl.
BnusHue reorpaguyeckoin cpedbl W Apeida reHoB Ha Mopqonoruo  u
(pM3M0MI0T MO YesloBeKa.

MexancumnanHapHole  MeToAbl B (m3nyeckon  (6ronornyeckom)
aHTponosiornn.  OBOMOLUMOHHAA  aHTPOMosiorMs 1 MaseoaHTPoNosorus
YesioBevecKMX nonynsauuin. bruocoumanbHble UCCNefoBaHUA NMPUPOAbLI YesioBeka.
ccnenoBaHue KO3BOMHOLMN BMOMOMMYECKOr0 M COLMaNbHOTO B Ye0BEKE.,

JleMoHCcTpanuu

MopTpetbl: Y. AdapsuH, J1. lukn, A. A. PornHckuin, M. M. MepacMmMoB.

Tabnuubl U cxembl: «MeTofbl aHTPONOMOrNK», «["0SI0BHON MO3I YenoBeKa»,
«YenoBekoobpasHble 00e3bsAHbI», «CKeNeT YenoBeKa M CKeNeT LMMMaH3e»,
«PYANMEHTbI 1 aTaBU3MbI», «[ABVXKYLLNE CU/blI aHTPOMOreHesa», «3BOJTIOLVNOHHOE
OPEBO  4enoBeKa», «ABCTPasonuTek», «YenoBek ymenbl»,  «Yenosek
NPAMOXOAALLNIA», «eHNCOBCKMIA YenoBek» «HeaHaepTanbLbl», «KpoMaHbOHLbI»,
«[peakn yenoBeka», «3Tarbl 3BOOLNN YeNloBeKa», «Pacbkl Ye/I0BEKa.

O6opyaoBaHMe: MYNsHXKM  OKaMeHenocTer, MpeaMeToB  MaTepuasibHOM
KyNbTypbl MPeiKOB 4efioBeKa, penpoaykumm (dotorpadgumn) KaptuH C
MU(ONOTNYECKUMU U BUBNENCKUMIN  CHOXKETAMU  NMPOUCXOXKAEHNS YeN0BeKa,
(hoTorpagmm Haxof4oK UCKOMaeMbIX OCTATKOB Ye/IoBEKa, CKENET YesioBeka, Moesb
yepena uYenoBeka W 4epena LWKMMNaH3e, MOAENb KUCTU YenoBekKa U KUCTU
LUMMNaH3e, MOZenn Topca NnpeLKoB YenoBeka.

JlaGopaTopHnasi pabGora «/I3ydeHMe OCOGEHHOCTENM CTPOEHUS CKeneTa
YesioBeKa, CBA3aHHbIX C NPAMOXOXAEHNEMY.

IpaxkTyeckas padora «/13ydeHne IKOOMMYECKMX afanTaLnii YeoBeKay.

Tema 6. Jkosormsi — Hayka O B3aUMOOTHOLICHUSIX OPraHU3MOB U
HAOPTraHU3MEHHBIX CUCTEM C OKPYKaIollel cpeaoi

3apoXkaeHne 1 passuTmne akonorum B Tpypax A. F'ymb6onbara, K. ®. Pynbe,
H. A. CeBepuoBa, 3. I'ekkens, A. TeHcnu, B. H. CykauéBa. Pa3fensl 1 3agadu
aKonormm. CeAsb 3KOIOMUK C APYrMIN HayKamu,



MeToabl 3konorun. lloneeble HabMOAEHUA. DKCMEPUMEHTbI B 3KOMOMUW:
npupogHole 1 nabopatopHble. MogenmpoBaHue B 3KOOTUKM.  MOHUTOPUHT
OKPYXKatoLLLEN Cpefbl: NOKaNbHbIA, PerMoHabHbIA U r106asbHbINA.

3HauyeHne IKOMOTMYECKUX 3HAHWA  ANd  4efioBeKa.  DKO/ornmyeckoe
MMPOBO33PEHME KaK OCHOBA CBSI3el YesioBeyecTBa C Npupoaon. dopmupoBaHme
3KO/0rMYeCKOM KYNbTYpbl U 3KONOMMYECKOM rpaMOTHOCTIN Hace/leHUs.

JemoHcTpanuu

MopTpetbl: A. I'ymbonbar, K. ®. Pynbe, H. A. Cesepuos, 3. 'ekkenb, A.
TeHcnu, B. H. Cykaués.

Tabnmubl U cxembl: «Pa3fensl sKonorum», «Metofdbl 3Konormm», «Cxema
MOHUTOPMHIa OKPY)KAoLLLEW Cpefbl».

JladopaTopHas pabora «M3yueHune METO/0B 9KO/IOrNYeCcKmx
NccneoBaHNn.

Tema 7. Opranusmsl U cpefa 00MTaAHUA

JKonornyeckme (PakTopbl U 3aKOHOMEPHOCTU MX AerncTeus. Knaccugumkayms
3KONOrMYyecknx pakTopoB: abnoTU4eckme, bMOTUYECKME, aHTpornoreHHble. Obuine
3aKOHOMEPHOCTM AeCTBUS 3KOMIOrMyeckmx paktopos. lMpasuno muHnumyma (K.
LLnpeHrens, HO. Jlmbux). TonepaHTHOCTb. IBPUOMOHTHbIE M CTEHOOWMOHTHbIE
OpraHn3mb.

AbnoTtnyeckme GakTtopbl. CBET KakK 3KoMormyeckuii akrtop. [eincreme
Pa3HbIX Y4aCTKOB CO/IHEYHOrO CreKTpa Ha OpraHuM3mbl. DKONOrMYecKue rpynnbl
PacTeHW W >KMBOTHbIX MO OTHOLWIEHMIO K cBeTy. CurHasbHas posfb CBeTa.
doToneproan3m.

Temnepatypa Kak 3KOMOrM4yecknin haktop. [enctBue TemnepaTypbl Ha
opraHuaMbl. ONKUIOTEPMHbIE Y TOMONOTEPMHbIE OpPraHun3Mbl. OBPUTEPMHbIE U
CTEHOTEPMHbIe OpraHu3Mbl.

BraXXHOCTb Kak 3KOMOrnyeckuin aktop. [pucnocobieHns pacTeHnin K
noAfepXaHuo BoAHOro 6anaHca. Knaccugmkauma pacteHuid Mo OTHOLLEHWUIO K
Boge. [pncnocob1eHns XXMBOTHBIX K U3MEHEHWIO BOAHOIO PEXMMA.

Cpeabl 06MTaHMA OpraHM3MoB: BOAHasA, Ha3eMHO-BO34YyLUHasA, MOYBEHHaS,
rnybuHHasa  MOANOYBEHHAsA,  BHYTPMOPraHu3MeHHas.  PU3NKO-XMMUYECKME
OCOOEHHOCTU cpefi 00MTaHWA OpraHn3moB. [1pucnocobsieHns OpraHn3mMoB K
YKM3HW B pa3HbIX cpeaax.

buonornyeckne putMbl. BHewWwHWe W BHYTpPeHHME PUTMbl. CyTOYHbIE W©
rognyHble puUTMbl. MpUcnocobneHHOCTb OPraHM3MOB K CE30HHBLIM M3MEHEHUAM
YCNOBUIA XXN3HN.

JKU3HeHHble  (hOpMbl  OpraHn3moB. TlOHATME O >KU3HEHHOWN  (hopMe.
YKU3HeHHble (POPMbI pacTeHWIA: [epeBbsl, KYCTapPHMUKK, KYCTapHUUYKW, MHOTO/IETHIE



TpaBbl, OAHOMETHWE TpaBbl. YXU3HEHHblE (OPMbl XXUBOTHbLIX: TUAPOOUOHTI,
re0bMoHTbI, a3P0OMOHTLI. OCOBEHHOCTU CTPOEHUSA 1 06pa3a XXN3HMN.

BuoTnuyeckme  hakTopsbl. Bugbl  GMOTMYECKMX  B3aUMOAENCTBUIA:
KOHKYPEHUWS, XULLHNYeCTBO, CMMOMO3 1 ero ¢opmbl. MNapa3nuTnsm, Koonepauus,
MyTYyasiu3M, KOMMeHcaM3m (KBapTUPaHTCTBO, HaxnebHMYecTBO). HeTpothmyeckne
B3aMMOAENCTBMA  (TOMMYecKue,  opuueckne,  (habpuueckne).  3HayeHue
OMOTUYECKMX B3aMMOLENCTBMIA ANA  CYLLECTBOBAHWA OpraHM3MOB B Cpefe
06UTaHMA. MPUHLMMN KOHKYPEHTHOIO UCK/THOUEHNS.

JlemoHcTpanun

Tabnmubl U CXeMbl: «JKONOrnMyeckme ¢aktopbl», «CBETOBOM CMNEKTP»,
«OKOMOrMYECKNe rpynnbl XXMBOTHbIX MO OTHOLUEHUIO K CBETY», «Ten/0KPOBHbIE
YXMBOTHbIE», «XO/MOAHOKPOBHbIE XXUBOTHbIE», «DU3NONOTMYECKMe adanTauum
XXUBOTHbIX», «Cpeabl 00MTaHMA OpraHM3sMoB», «buonormyeckue pUTMBbI»,
«KN3HEHHbIE  (DOPMbI  PacTeHUl»,  «KU3HEHHble  (OPMbl  XKMBOTHbIX»,
«OKOCUCTEMA LLMPOKO/IMCTBEHHOIO Necay», «OKOCUCTEMAa XBOMHOrO necax, «Llenu
NUTaHUA», «XUWHUYECTBO», «llapasutusm», «KOHKypeHUus», «CumMOnos»,
«KOMMeHca/In3m».

O6opynoBaHMe: repbapun PacTEHU N XKUBOTHbIX, MPUCMIOCOBNEHHBIX K
B/IMSAHNIO  Pa3/IMYHbIX 3KOMIOTMYECKMX (haKTOPOB, repbapun CBETOMOOMUBLIX,
TeHeN6MBLIX N TEHEBLIHOC/MBbLIX PACTEHWIA, CBETOMOOMBLIE, TEHENOOMBbLIE U
TEHeBbIHOC/IMBble KOMHATHbIE pacTeHWUs, repbapun 1 KOMNekUumUm TeniontoomBbIX,
3MMOCTOMKMX, MOPO30YCTONYMBBLIX PacTeHWI, Yydena NTuL 1 3Bepen, repbapumu
PaCTEHUI, OTHOCAWMXCA K rurpogmuTam, Kcepoutam, Me3odutaM, KOMHATHbIE
pacTeHUs AaHHbIX TPy, KOMNEKUMM YKMUBOTHbIX, 0OMTalOLWMX B pasHbIX cpeaax,
repbapum 1 KOMNEKUUW PacTEHUA W XKMBOTHBIX, 0b6Majatonx yepramm
MPUCNOCO6/IEHHOCTM K CE30HHBbIM W3MEHEHUAM YCNOBUIA XXU3HW, repbapun 1
KONNEeKUMN PacTEHNA U XUBOTHBIX Pas/IMUHbIX XWU3HEHHbIX (HOPM, KOMNeKuun
YKMBOTHbIX, YHaCTBYHOLLMX B Pa3/IMYHbIX OMOTUYECKNX B3aUMOAENCTBUSX.

JlaGopaTopHnasi pabora «BbIiBNeHVe npucnocobneHnii opraHuM3MoB K
B/IMSAHNIO CBETa».

JlaGopaTopHnasi pabora «BbIiBNeHWe npucnocobneHnii opraHM3MoB K
BIMAHUIO TEMMEPATYPbI».

JlaGopaTopHasi paGora «AHATOMUYECKME OCOOEHHOCTM pacTeHuid U3
Pa3HbIX MECT 0OUTaHUA».

Tema 8. Jkosrorust BUA0B U NOMYJISALMI

JKOMOrNYecKme  XapakTepuUCTUKM nonynaumm. Monynaumsa  Kak
bronorunyeckas cucrema. Posib HEOAHOPOAHOCTM Cpefbl, (IU3NYECKMX BapbepoB U
0C06EHHOCTeN 61onorMn BUL0B B (HOPMMPOBAHNM NPOCTPAHCTBEHHOW CTPYKTYPbI
nonynsaunii. OCHOBHble MoKasaTenM Monynauun: YUCIEHHOCTb, MIOTHOCTD,



BO3pacTHad W TMoMoBasA CTPYKTypa, POXAaeMoCTb, MPUPOCT, TeMn pocCTa,
CMEPTHOCTb, MUTpaLna.

JKonornyeckaa CTpyktypa nonynayuu. OueHKa YUCNeHHOCTU MOnynauuu.
AvHamunka nonynauum n eé perynaumsa. buotuyeckuid noTeHUuman nonynaumm.
MogenMpoBaHue AUHaMUKKU nonynaunn. Kpusble pocta YNCNIEHHOCTY NONYALMUN.
KpvBble BbDKMBaHUS. Perynaums 4YucieHHOCTU nonynsuuid: ponb  (hakTopos,
3aBUCALLMX M He 3aBUCALLMX OT NJIOTHOCTU. JKOOTMYeCKme cTpaTerum Bugos (r- u
K-ctparerun).

MoHATUE 06 3KONOrMYeckoin Huwe Buaa. MectoobutaHne. MHoOromepHas
MOZEeNb 3KONOrnyeckom Huwm k.. XatumHcoHa. PasMepbl 3KOM0rMyeckom
HULWW. [oTeHUnaNbHaa N peasin3oBaHHasA HULLN,

Bug Kak cuctema nonynaumii. Apeanbl BUAOB. Buabl M UX >KMU3HEHHbIE
CTpaTernn. KoNornyeckme IKBUBAEHTHI.

3aKOHOMEPHOCTM MOBEAEHNA W MUrpaumii XXUBOTHbIX. Buonorunyeckne
NHBA3UW YY)XXEPOHbIX BUOB.

JleMoHCcTpanuu

MopTpeT: K. . XaT4YnMHCOH.

Tabnmubl 1 cXembl: «OKOMOrMYECKME XapaKTEPUCTUKM  MONYNALUN»,
«[poCTpaHCTBeHHass  CTPyKTypa  nonynauum»,  «Bo3pacTHble  nupamuasbl
nonynayumny», «CKOpPOCTb  3aceneHuss  MOBEPXHOCTU  3eMAn  pas/InyHbIMU
opraHusmamm», «Mogenb 3K0N0rnyeckom HuWm . . XatunmHcoHa.

Ob6opynoBaHue: repbapun pacTeHMIn, KOMNEKL N XXUBOTHBIX.

JlaGopaTopunass  pabora  «[1puCnocobneHns  CcemsiH  pacTeHuid K
pacceneHnio».

Tema 9. Ixosorusi cooo1IeCTB. IKOJOTHIECKHE CUCTEMBbI.

CoobuecTBa opraHuM3MoB. BuoueHO3 u ero cTpyktypa. Ceasu mexany
opraHusmamu B 61MOLeHO3e.

JKocuctema Kak OTKpbiTas cuctema (A. K. TeHcnn). PYHKUMOHaA/bHbIE
ONOKM OpraHM3MOB B 3KOCWUCTEME: TMPOAYLEHTbI, KOHCYMEHTbI, PefyLeHTHI.
Tpouueckne ypoBHW. Tpoduuecknme uUenn U ceTn. ABMoTUYeCKMEe BNOKK
aKocucTem. ouBbl U UMbl B 3KocUcTeMaxX. KpyroBopoT BELLECTB U NOTOK 3HEPrum
B 9KOCUCTEMe.

OCHOBHble  MOKasaTennm  3KocucTembl.  buomacca U1 NPOAYKUMA.
JKoornyeckme nnupamnibl Ymcesn, 6MOMacchl 1 IHePrun.

Jlunamuxa sxocucmem. Kamacmpoguueckue nepecmpotiku. Daykmyayuu.
HanpaBneHHble 3aKOHOMEPHbIE CMEHbI COOOLLECTB — CyKueccuu. epBuYHbIE U
BTOPUYHbIE CYKLECCUM W WX MPUYUHBL. AHTPOMNOreHHble BO3M4ENCTBUA Ha
cykueccun. KnvmakcHoe coobLLecTso. briopasHoobpasme 1 nofHoTa Kpyrosopora
BELLLECTB — OCHOBA YCTONYMBOCTM COOOBLLIECTB.



[MpupoaHbIE 3KOCUCTEMbBI. Dkocucmemsl 03€p u pex. Ikocucmemuvl Mopeu U
oKeanos. Ikocucmemvl MyHOP, J1ecos, Cmenetl, NyCMblib.

AHTpOI'IOFGHHble 9KOCUCTEMBI. AFpOSKOCI/ICTEMa. Arpou,eHo3. Pasznnuuns
MeXxXay aHTponoreHHbIMMN 1 NMPUPOAHbIMIKA 3KOCUCTEMaMW.

Yp603KocucTEMbl. OCHOBHbIE KOMTMOHEHTLI Yp6oakocucTeM. [Topoackas
thnopa n ayHa. CUHaAHTpONMU3auUMs TOPOACKOM (hayHbl. Buonornyeckoe wu
X03AACTBEHHOE 3HAUEHNE arpo3KOCMCTEM U YPBOIKOCUCTEM.

3aKOHOMEPHOCTU (DOPMMPOBAHUS OCHOBHbIX B3aUMOAECTBUIA OPraHU3MOB B
aKocuctemax. Porv kackaonoco sgpgexma u 6ud08-30upuxamopos (Kiouesvix
61008) 6 pyHKYuoHUposanuu 3kocucmem. [NEPEHOC IHEPTUN U BELLECTB MeXay
CMEXHbIMW 3KOCUCTEMAMW. Y CTOMYMBOCTb OpraHM3mMos, I'IOI'nyIFILI|I/II7I N 3KOCUCTEM
B YCNOBUAX €CTECTBEHHbLIX N aHTPOMOIreHHbIX BO3,E||e|7|CTBI/II7I.

Mexanuzmoi 8030elCcmaus. 3a2psA3HeHUll  PA3HbIX munos Ha
CYOOp2AHUIMEHHOM, OPSAHUSMEHHOM, NONYJIAYUOHHOM U IKOCUCIMEMHOM YPOBHSX,
OCHOBbL  IKONIOSUYECKO20 — HOPMUPOBAHUSL — AHMPONOSEHHO20 — BO30€UCBUSL.
MGTO,CI,OI'IOFI/IFI MOHUTOPUHIa ECTECTBEHHbLIX N aHTPOMOINEHHbIX 3KOCUCTEM.

JleMOHCcTpanuu
MopTpeT: A. XK. TeHcnn.
Tabnmubl 1M cxembl:  «CTpyKTypa  6OMOUEHO03a»,  «3KocucTema

LLUIMPOKOMMCTBEHHOIO Nleca», «3KOCUCTEMA XBOMHOMO neca», «PYHKLMOHaA/bHbIE
rpynnbl OpraHM3MoB B 3KOCUCTEME», «KpyroBOpOT BELLUECTB B 3KOCUCTEMEY,
«Llenn nuTtaHmna (NnactouHas, AeTPUTHAS)», «DKOMOrMYecKas nupammnaa Ymcens,
«QKonornyeckas nupammaa 6uomMacchbl», «3IKOMOrMYeckas nmpaMmmaa 3Heprums,
«Obpas3oBaHne 60n0Ta», «llepBMUHas cykLeccus», «BoccTaHOBEHME fleca Mnocne
noxapa», «39KOCUCTeMa 03epa», «ArpoueHos», «KpyrosopoT BELUECTB M MOTOK
3HEPrun B arpoLieHo3e», «MprMepbl ypb0o3KOCUCTEM>.

O6opynoBaHue: repbapun pacTeHU, KONMEKLUMM HAaCEKOMbIX, Yyyena nTuL, 1
3Bepen, repbapun KynbTYPHbIX U AMKOPACTYLLMX PaCTEHMIA, aKBapuyM KakK MOZeSb
3KOCUCTEMBI.

IIpaxkTnyeckas padora «/3ydeHne 1 onucaHe ypbosKoCUCTEMbI».

JladoparopHasi paGora «/I3yyeHne pasHOOOpasnd MeNKMX MOYBEHHbIX
YNEeHUCTOHOIMX B Pa3HbIX 3KOCUCTEMAX».

DKCKypeHst «IKCKYpPCUsA B TUMUYHBIA GuoreoleHos (B aybpasy, 6epesHsiK,
e/lbHUK, Ha CYXOA0/bHbIA UM MOMMEHHbIV Nyr, 03epo, 60/10TO)».

Dkekypeust «IKCKYpPCUsi B arpoakocucteMmy (Ha rnone uam B TenMyHoe
XO0351MCTBO)».

Tema 10. buocgepa — riiodanbHasi IKoCUCTEMA

Buoctepa — obulennaHeTapHas 060M104Ka 3eMnn, rAe CyWecTByeT Wau
CyLLleCTBOBasIa XWU3Hb. Pa3BuTre npeactasneHnii o 6uocgepe B Tpygax 3. 3tocca.



YueHuve B. . BepHaackoro o 6moctepe. O6nactu 6rocdepbl 1 eé cocTas. XKnsoe
BeLLLeCTBO 6mochepbl 1 ero yHKUUN.

3aKOHOMEpPHOCTU CyLlecTBOBaHUA Guochepbl. OcobeHHOCTU Buoctepbl Kak
rnobanbHoW 3KocucTembl. AnMHaMmMyeckoe paBHoBecKe B 6uoctepe. KpyroBopoTbl
BELLECTB M OMOreoXmmmnYeckme UUkbl (yrnepoga, asora). PUTMUYHOCTL SIBNIEHUIA
B Grocdepe.

30HanbHOCTL 6uocepbl. TMoHATME O OGMoMe. OCHOBHble OMOMbI CYLUN:
TYHAPA, XBOVHbIE /leca, CMeLLaHHbIE W LUMPOKONUCTBEHHbIE fleca, CTEMNW, CaBaHHbI,
MYCTbIHW, TPONUYECKUNE Nleca, BbICOKOropbs. Knnmar, pacTUTeNbHbIN U XXMBOTHbIN
MUpP 6MOMOB CYLLIN.

CTpyKTypa 1 QhyHKLMSA XMBbIX CUCTEM, OLeHKA UX PECYPCHOr0 NoTeHUmana n
BrochepHbIX (YHKLNNA.

JdeMoHCcTpanuun

MopTpeTol: B. N. BepHaackuia, 3. 3tocc.

Tabnmupbl 1 cxembl: «"eocepbl 3eMnn», «KpyroBopoT a3oTa B NpMpoae,
«KpyroBopoT yrnepoga B npupoae», «KpyroBopoT Kuciopoga B MpUpoje»,
«Kpyrosopot Bogbl B npupoge», «OCHOBHble GMOMbI CyLLN», «KnMmaTnyeckme
nosica 3emMnm», «TyHapa», «Taira», «CMellaHHbIA nec», «LLIMPOKONNCTBEHHbI
nec», «Ctenb», «CaBaHHa», «[TyCTbIHA», « TPOMUYECKNIA NEC.

O6opyaoBaHue: repbapun pacTeHui pasHbiX GIOMOB, KONNEKLMN XUBOTHBbIX.

Tema 11. YestoBek U OKpy:Kawiuas cpeaa

JKONOrMYeCKMe KpUsnCbl M UX NPUYMHbL. Bo3deincTBMe 4YenoBeka Ha
ouocepy. 3arpsisHeHVe BO3L4YLIHOM cpefbl. OxpaHa BO3gyxa. 3arpssHeHue
BOAHON cpeabl. OxpaHa BOAHbLIX pPecypcoB. Pa3spylueHne nouyBbl. OXxpaHa
MOYBEHHbIX PECYPCOB. VI3MeHeHMe KumarTa.

AHTPOMOreHHoe BO3AENCTBME HAa PaCTUTENbHBIA N XMBOTHbIN Mup. OxpaHa
PacTUTENILHOTO W >XMBOTHOMO Mupa. OCHOBHblE MPUHLMMbI OXPaHbl MPUPOAbI.
KpacHble kHurn. Oco60 oOxpaHseMble npupoaHble Tepputopumn (OOMT).
BoTtaHunueckue cagbl 1 300/10TMYECKME MAPKK.

OCHOBHbIE MPUHUMMbLI YCTOMUYMBOrO PasBUTUA YerioBevecTBa U MPUPOAbI.
PaunvoHanbHOE  MPUMPOAOMNOSb30BaHWE U COXpaHeHWe  BMOJIOrMYEecKoro
pasHoobpasmsa 3emnn. O6LMEe 3aKOHOMEPHOCTU [106a/bHbIX 3KOMOrMYeCKmX
Kpun3ncoB. OCO6eHHOCTM COBPEMEHHOIO Kpu3mnca 1 ero BeposiTHble NOC/eACTBUS.

PasBnTe METOAOB MOHWUTOPUHra PasBUTUA  OMAaCHbIX TEXHOTreHHbIX
npoueccoB. Cucmemuvie ucciedo8anus nepexooa K pecypcocbepezarowell U
KOHKYPEeHmMOCnocobHoll sHepeemuke. buonozuueckoe paznoobpasue u buopecypcoi.
HaL;MOHaJZbele qu)OpMaZ/;MOHHble cucmemsl, 0560116’{1/1861}01/141/{6 c)ocmyn K
unqbopmauuu nO COCMOSHUIND OMOENbHbIX 6U008 U 3Kocucmem. (OcHOBbl



sKopeaburumayuyu dKocucmem U cnocobos 00pvbObL ¢ OUONOBPEIHCOCHUAMU.
PeKOHCI’}’lpyKI/;u}l MODPCKUX U HA3EMHDBIX IKOCUCmMeEM.

JleMoOHCcTpanuu

Tabnmubl 1 cxembl:  «3arpssHeHWe  aTtmocepbl»,  «3arpssHeHue
rmapocgepbl», «3arpsasHeHWe NouBbl», «[lapHUKOBbLIN  3dihekT», «Oco60
OXpaHseMble MPUPOAHbIE TeppUTOpUn», «Moaenn ynpasisieMoro Mupa.
O6opypnoBaHue: oTorpaunt OXpaHAeMbIX PaCTEHWUA U XXUBOTHbIX KpacHoM
KHUI1 Poccuinickoin ®efepaunm, KpacHOM KHUMM pernoHa.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHMUS ITPOI'PAMMBI 110
BNOJIOI'A HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®rocC COO ycraHaBnMBaeT TpeboBaHWA K pe3y/ibTaTaM OCBOEHUS
obyyalolMmcs  nporpamm  CpeAHero 06Llero 06pa3oBaHMsA:  JIMYHOCTHbIE,
MeTanpeaMeTHbIE U MPEeAMETHbIE.

B CTpyKType NIMYHOCTHBIX Pe3y/bTaToB OCBOEHWUS MPorpamMmmbl Mo 6rMoornm
Bblfe/IeHbl CeAYHOLLMEe COCTaB/IAIOLLME: 0CO3HAHUE 00Y4YatoLLMMUCH POCCUINCKON
rpaXaaHCKOW MAEHTUYHOCTN — FOTOBHOCTM K CaMOpa3BUTUIO, CAMOCTOATEIbHOCTU
M CamMOONpefdeneHnto, wuanuuue momusayuu K  OOYY4EeHUIO  6Guonorum,
yenenanpasiennoe passumue BHYTPEHHUX YOEXAEHUA JIMYHOCTM Ha OCHOBE
K/KOYEBbIX LEHHOCTEA M WUCTOPUYECKMX Tpaguuuii pasButmus BGMONOrMYecKoro
3HaHWA, 2comosHocmb u cnocobrocms 00YHaOLWNXCA PYKOBOACTBOBATLCA B CBOEN
[eATeNbHOCTM  LIEHHOCTHO-CMbIC/IOBbIMM  YCTAHOBKaMK, MPUCYLLMMM  CUCTEME
Ouonornyeckoro  06pa3oBaHUs,  Haauuue  npasocosHanus — IKOMNOTMYECKON
KY/bTYpbl, cnocobrocmu cmasums UENN N CTPOUTL XKNU3HEHHbIE MaHbl.

JINYHOCTHbIE pe3ynbTaTbl OCBOEHMS NPOrpaMMbl Mo GMOMOrMN AOCTUTAKOTCA
B eAWHCTBe Y4ebGHOM W BOCNUTATENIbHOW [esTeNbHOCTM B COOTBETCTBUM C
TPaANLMNOHHBIMI POCCUACKMMMN COLMOKYNbTYPHBIMU, NCTOPUYECKMMN U AYXOBHO-
HPaBCTBEHHbLIMU LEHHOCTSMW, MPUHATHIMKU B 0OLLLECTBE NpaBuiaMn 1 HopMamu
noBefeHUs W CNOCOOGCTBYIOT MpoLeccaM CamMOMO3HaHWs, CaMOBOCMUTAHUA U
CaMOpas3BUTUSA, PasBUTUA BHYTPEHHE MNO3ULUUN  NNYHOCTW, NaTpuoTM3Ma W
YBKEHNSA K 3aKOHY W MpPaBoMopsAaKY, YesioBeKy TpyAa U CTapLuemy MOKOJSIEHMIO,
B3aVMHOI0 YBaXKEHWS, OGEpPeXXHOro OTHOLUEHMS K Ky/MbTYPHOMY Hacneauio wu
TpagnumsM MHOroHaLMoHaNIbHOTO Hapoga Poccuiickor ®epepaunn, npupoge u
OKpY)KatoLLLen cpefe.

JINYHOCTHbIE pe3ynbTaTbl OCBOEHWA Y4ebHOro npegmeta  «buonorus»
[O/MKHbI OTPaXKaTb FOTOBHOCTb M CMOCOBGHOCTb 06YYatoLWMXCs PYKOBOACTBOBATLCA
ChopMMpPOBaHHOW BHYTPEHHEA MNO3ULMEN NNUYHOCTW, CUCTEMOW LEHHOCTHbIX
OpVEHTaUMA,  MO3UTUBHBLIX  BHYTPEHHUX  YOEXAEHWI,  COOTBETCTBYHOLLMX
TPaAVLUMOHHBIM LLEHHOCTAM POCCUIACKOrO 0O6LLECTBa, pacluMpeHue >XMU3HEHHOrO
onbITa U OnbiTa AesATeNlbHOCTU B MPOLECCe peanm3alm OCHOBHbIX Hampas/ieHWiA
BOCMNUTATE/IbHOW AeATeNbHOCTU, B TOM YUC/E B YaCTU:

1) rpaaaHCcKOro BOCIIUTAHMSA:

CPOPMMPOBAHHOCTb MPaXAAHCKOI NO3ULMM 00YYaroLLLErocs Kak akTUBHOIO U
OTBETCTBEHHOIO Y/ileHa POCCUMINCKOro 00LLeCTBa;

OCO3HaHME CBOMX KOHCTUTYLUMOHHbLIX MNpaB W 00653aHHOCTEN, YBaXKeHue
3aKOHa 1 NpaBonopsaKa;



FOTOBHOCTb K COBMECTHOM TBOPYECKON [eATe/IbHOCTW MNpU  CO34aHuK
y4ebHbIX MPOEKTOB, PEeLUEHNN YYebHbIX M MO3HaBaTe/lbHbIX 3afa4, BbIMOSHEHNM
BMO/IOrMYECKMX IKCMEPUMEHTOB;

CMOCOOHOCTb  OMpefeNsiTb  COGCTBEHHYHO MO3NLUMIO MO  OTHOLUEHMIO K
ABNEHWNAM COBPEMEHHOM XXM3HU U 0OBACHATD €E;

YMEHWE YUYUTbIBaTb B CBOMX AENCTBUAX HEOOXOAMMOCTb KOHCTPYKTUBHOIO
B3aVMIMOJENCTBUA NOLENA C pa3HbIMU YOEXAEHUAMU, KYNbTYPHLIMU LLEHHOCTAMU Y
couuanbHbIM NOMOXEHMEM;

FOTOBHOCTb K COTPYAHWYECTBY B MpOLecCe COBMECTHOrO BbIMO/IHEHUSA
y4yebHbIX, MO3HaBaTeNlbHbIX W WCCNeAoBaTeNIbCKUX  3afay, YBaXWUTENbHOrOo
OTHOLWIEHNA K MHEHMIO OMMOHEHTOB MpU OOCYXAEHUM CMOPHBbIX BOMPOCOB
OMO/IOrNYECcKOro cofepXKaHus;

FOTOBHOCTb K T'YMaHWTApPHOMW 1 BOJIOHTEPCKON [eATeNbHOCTMH;

2) MaTpuoOTUYIECKOro BOCIIMTAHUSA .

ch)opMMpPOBaAHHOCTb POCCHIACKOM rpaXKaaHCKOiA NAEHTUYHOCTN,
naTpuoTM3Ma, YBaXXEHUA K CBOEMY Hapofy, YyBCTBa OTBETCTBEHHOCTWU Mepeq
PoanHoR, ropAocTv 3a CBOM Kpail, CBOKO PoAuHY, CBOWM £A3blK U KY/NbTYpY,
MPOLLISIOe U HaCTOosLLLEe MHOMOHALMOHaNbHOIo Hapoga Poccuu;

LIEHHOCTHOE OTHOLLEHME K MPUPOAHOMY Hac/euto 1 NamAaTHUKaM Npupoabl,
LOCTMXXEHMAM Poccum B HayKe, UCKYCCTBe, CNopTe, TEXHONOMUsX, TPYAE;

CMOCOGHOCTb OLeHMBaTb BK/a[, POCCUACKUX Y4YEHbIX B CTaHOB/IEHME U
pasBuTME 6MONOrMK, MOHMMAHWUA 3Ha4YeHUs OMOMOTMM B MO3HAHWM 3aKOHOB
NPUPOAbI, B XXM3HW Ye/l0BEKA U COBPEMEHHOIO 0OLLIECTBA;

naenHaa yoexAEHHOCTb, FOTOBHOCTb K CMy)KeHWo u 3awmrte OTeyecTsa,
OTBETCTBEHHOCTb 3a ero Ccyaboy;

3) IyXOBHO-HPABCTBEHHOI' 0 BOCTIUTAHMSL:

0CO3HaHWe YXOBHbIX LIeHHOCTE POCCUICKOr0 Hapoaa;

ChOpPMMPOBAHHOCTb HPABCTBEHHOIO CO3HAHWSA, 3TNUYECKOr0 NOBEAEHNS;

CMOCOOHOCTb OLEHMBATL CUTYaUMO WM MPUHUMATb OCO3HAHHbIE PeLLeHNS,
OpPUMEHTUPYACb HA MOPa/IbHO-HPABCTBEHHbIE HOPMbI U LIEHHOCTY;

OCO3HaHWe /IMYHOro BKNaJa B NOCTPOEHME YCTOMUMBOIO OYAYLLErO;

OTBETCTBEHHOE OTHOLLIEHWE K CBOMM POAUTENAM, CO34aHUI0 CEMbW Ha OCHOBE
OCO3HAHHOI0 MPUHATUA LIEHHOCTEA CEMENHOW XKM3HW B COOTBETCTBMM C
TpaaMumuamMmn Hapogos Poccuu;

4) 3cTEeTH4eCKOro BOCIIUTAHUSA :

3CTETUYECKOe OTHOLLUEHME K MUpPY, BKIOYas 3CTETUKY ObiTa, Hay4YHOro W
TEXHNUYECKOro TBOPYECTBa, CNopTa, TPyAa, 00LLECTBEHHbIX OTHOLLEHWNA,

MOHMMaHWe 3MOLMOHA/TbHOIO BO3AENCTBUA XKNBOW NPUPOAbI 1 €€ LIeHHOCTH;



FOTOBHOCTb K CaMOBbIPOKEHWIO B pa3HbIX BMAAX WCKYCCTBA, CTPeMJIEHME
MPOSB/ATL Ka4ecTBa TBOPUECKON IMYHOCTW;

S) ¢pusuyeckoro BocnuTaHusA, GopMUPOBAHHA KYJbTYPHI 310POBbS H
IMOIIUOHAJIBHOI' O 6.11ar0110.11yqnﬂ:

MOHMMaHMe W peain3aums 340pOBOro M 6e30nacHOro obpasa XU3HK
(3qopoBOe  MuWTaHWe,  COGMKOLEHWE  TUTMEHWYECKMX  MpaBul U HOPM,
cbafaHCMPOBaHHbIA  PEXMUM  3aHATUA U OTAbIXa, PperynspHas  guanyeckas
aKTUBHOCTb), OEepeXXHOro, OTBETCTBEHHOr0 M KOMMETEHTHOr0 OTHOLWEHUA K
COOGCTBEHHOMY (PU3MYECKOMY U NMCUXNYECKOMY 3[00POBbIO;

MOHMMaHMe LEHHOCTX MpaBUN  UHAVBUAYaIbHOTO W KOJINEKTUBHOIO
6€e30MacHOro NoBeLeHNA B CUTYaLUAX, YIPOXKAKOLMX 340P0BbIO U XKU3HW NIOAEN;

OCO3HaHWe MOCMeACTBUAM N HEMpUATUA BPeAHbIX NpuBblveK (YrnoTpebneHuns
a/IKOro/1, HAPKOTUKOB, KYpPeHus);

6) TPy10BOro BOCIIUTAHUS:

rOTOBHOCTb K TPyAY, OCO3HaHME LIeHHOCTN MacTepcTBa, TPYAoNo6ue;

FOTOBHOCTb K aKTWMBHOW [AeATeNlbHOCTW TEXHOOrMYecKon W CounaibHOM
HanpaBNeHHOCTW, CMOCOOHOCTb MHULMMPOBATL, MIaHWPOBaTb M CaMOCTOSATE/IbHO
BbIMO/HATL TaKYH0 LeATeNbHOCTb;

MHTEPEeC K pa3/iMyHbIM cepam npogiecCMoHanbHON AeATeNlbHOCTU, YMEHMe
COBEpLUaTb OCO3HaHHbLIA BbIOOP OyaAylle npodeccun U peasM30oBbIBaTb
COOCTBEHHbIE XXU3HEHHbIE MNJIaHbI;

rOTOBHOCTb M CMNOCOGHOCTb K 06pa3oBaHWIO WM CaMO06pa30BaHUIO Ha
MPOTSXKEHWNN BCEW XKU3HM;

7) 3KOJIOrM4€eCKOro BOCIIUTAHMSI:

9KOJIOTMYECKN LiesiecoobpasHoe OTHOLLUEHME K MPUPoAe Kak MWCTOUYHUKY
YXM3HW Ha 3emM/ie, OCHOBe €€ CYLLEeCTBOBaHMA;

MOBbILUEHME YPOBHA 3KOMIOTMYECKON Ky/bTYpbl: MNPUOOPETEHUE OMbiTa
NNaHWPOBaHUS MOCTYMKOB W  OLUEHKM WX BO3MOXHbIX MOCMEACTBUNA  ANs
OKpYy)KatoLLLen cpeabl;

OCO3HaHWe rNobaIbHOro Xapaktepa 3KO/OTMYeCKUX Mnpobnem u nyTeid ux
peLLeHus;

CMOCOGHOCTb  MCNO/Mb30BaTh MpPUOOpPeTaeMble MPU  M3YYeHUM OUOMOTUN
3HAHUA W YMeHUs TNpu pewleHMn npobnemM, CBS3aHHbIX C  pPauMOHaIbHbLIM
NPUPOLOMNOob30BaHNEM  (COGMOAEHNE  NpaBui  MOBELEHWS B MPUPOLE,
HanpaB/eHHbIX Ha COXpaHeHWe paBHOBECUA B 9KOCMUCTEMax, OXpaHy BW/OB,
aKocucTeM, brocdgepbl);

aKTUBHOE  HenpuaTWe  LeNCTBUW, MPUHOCALWMX BpeL  OKpy»KatoLlew
NPUPOAHON cpede, YMeHVEe MPOrHO3MpPOoBaTb HeGNaronpuATHbIE 3KOMOrMYecKue
MocneacTBns NpeanpUHUMaeMbIX AeACTBUIA U NpefoTBpaLLaTb UX;



Ha/M4me pPasBMTOr0 3KOMOMMUYECKOr0 MbILLIEHWS, S3KONOMMYECKON KY/bTYpbl,
onbITa OeATeNbHOCTY 3K0M0MMYECKOA Hanpas/IEHHOCT!, yMeHMS
PYKOBOACTBOBATLCA UMW B MO3HABATE/IbHOW, KOMMYHUKAaTUBHON M COLMaNbHONA
MPaKTUKe, FOTOBHOCTM K YHacTUIO B NPaKTUYECKON AeATeNlbHOCTM 3KONOMMYECKONA
HanpaBfEHHOCTMW;

8) HeHHOCTH HAYYHOr 0 MO3HAHMS:

C(hOPMMPOBAHHOCTb MUPOBO33PEHUS, COOTBETCTBYHOLLErO COBPEMEHHOMY
YPOBHIO Pa3BUTMS HAyKU N OOLLECTBEHHON NPaKTWMKW, OCHOBAHHOrO Ha Amanore
Ky/bTYp, CNOCOGCTBYHOLLEN0 OCO3HAHMIO CBOEr0 MecCTa B MONMKY/IbTYPHOM MUPE;

COBEpPLLEHCTBOBAHME S3bIKOBOW WM 4YMTaTENbCKOM KyNbTypbl Kak CpeacTsa
B3aVMMO/ENCTBUA MEXAY NOAbMIN U NO3HAHNS MUPA;

MOHMMaHMe CneyngpuKn OMONOrMM Kak HayKu, OCO3HaHWA €€ ponn B
(hopMUpPOBaHMM  PaLMOHAIbHOrO HAYYHOrO MbILLMEHNS, CO3[aHUM  Le/IOCTHOrO
NpeacTaBneHns 06 OKPYXXaloLeM MMpPe KakK O eAVHCTBE MpUpPOfbl, YenoBeka U
obuiecTBa, B MO3HAHUWM MPUPOAHbLIX 3aKOHOMEPHOCTER W pPeLueHUn npob6em
COXpPaHEeHNs NPUPOLHOro PaBHOBECHS;

YyOEeXXAEHHOCTb B 3HAYMMOCTM OGMONMOrMK NS COBPEMEHHOW LMBUIU3ALNN:
06€ecrneyeHnss HOBOTO YPOBHA Pa3BUTMS MeAULMHBI, CO3AaHMe MepCneKTUBHbIX
OVMOTEXHOMOMMIA,  CMOCOGHLIX  pewaTb  PecypcHble  MpobneMbl  pPa3BUTUSA
YesloBeYeCTBa, NMOUCKA MyTen BbIXOAa U3 rNobanbHbIX 3KOMOrMYECKMUX NPo6ieM v
obecneyeHns  nepexoga K YCTOMYMBOMY  Pa3BUTUIO,  palMOHa/IbHOMY
MCMOMb30BaHNIO MPUPOAHBLIX PECYpPCcoB M (JOPMUPOBAHMIO HOBbIX CTaHAapTOB
XU3HMU,

3aMHTEPECOBAHHOCTb B MOMYYEHUM OMONOrMYECKUX 3HAHUI B LEnsX
MOBbILEHNA O6LLEN Ky/MbTypbl, €CTECTBEHHO-HAy4YHOW TrpPamMOTHOCTM, Kak
COCTaBHOM 4acTu (PYHKLMOHA/IbHON rPamMOTHOCTU 0By4aroLmxcs, hopMUpyemMoit
Npy M3ydeHnmn buonorum;

MOHMMaHMe CYLLHOCTU MeTOAOB MO3HaHWS, UCMO/b3YeMbIX B €CTECTBEHHbIX
Haykax, CMOCOGHOCTM WCNOMb30BaTb MOMyYaeMble 3HaHWS A0S aHam3a W
00BbACHEHMS ABNEHMI OKPYXKAIOLLIErO MUpa M MPOUCXOAALMX B HEM M3MEHEHMWIA,
yMeHue [enatb 06OCHOBaHHbIE 3aK/IOYEHWS Ha OCHOBE Hay4HbIX (HaKTOB U
MMEIOLLMXCS AaHHbIX C LiefIbio NOMYYeHUs AOCTOBEPHBIX BbIBOAOB;

CMOCOGHOCTb CaMOCTOATE/IbHO UCMO/b30BaTh OGUMONOrMYecKMe 3HaHUA A1
peLeHns Npo6sieM B peanbHbIX XU3HEHHbIX CUTYaLUAX;

OCO3HaHWME LIEHHOCTW Hay4yHOW [AesATeNlbHOCTU, FOTOBHOCTb OCYLLECTBATH
MPOEKTHYH U UCCNEA0BATENbCKYH AeATE/IbHOCTb MHANBUAYaIbHO W B FPYNME;

FOTOBHOCTb W CMOCOOHOCTb K HEMPEPbIBHOMY  00pa3oBaHUIO U
CaM000pa30BaHMio, K aKTMBHOMY MOMYYEHUKO HOBbIX 3HaHWI MO 6Guonorun B
COOTBETCTBUM C XKM3HEHHbIMW NOTPEBHOCTAMMU.



METAINIPEAMETHBIE PE3YJIBTATBI

MeTanpeaMeTHble pe3ynbTaTbl OCBOEHMS y4ebHOro npeameTta «buonorusy»
BK/OYAIOT: 3HauMMble A1 (DOPMMUPOBAHUS  MUPOBO33PEHMSI  0BYYatoLLMXCS
MEXANCLUMNAMHAPHbIE (MEXNpPeaMEeTHbIE) 00LLEHaYUHblE MOHATMS, OTpaxaroLue
LLeNOCTHOCTb  HAay4HOW KapTWHbI MUpa W cneundmnky MeTOoB MO3HaHUS,
MCMOMb3YEMbIX B €CTECTBEHHbIX HayKax (BELLIECTBO, 3HEPrus, sBNeHue, NpoLecc,
CUCTEMA, Hay4HbIi (haKT, MPUHLMN, TUNoTe3a, 3aKOHOMEPHOCTb, 3aKOH, Teopus,
NcCnefoBaHWe,  HabMOAEHWe,  M3MEPeHMe,  3KCMEepUMEHT 1 [ApYrue);
YH/BEpPCa/lbHble  y4eOHble feicTBMst  (NO3HaBaTeNbHbIE, KOMMYHUKATUBHbIE,

PerynaTuBHbIE), obecrneynBaroLme (hopmMupoBaHue (hYHKLMOHabHOM
rpaMoOTHOCTM W COUMaIbHOM  KOMMETEHUMN  0OYyYatoLMXCS;  CrOCOOHOCTb
obyuaroLmxcs MCNONb30BaTb OCBOEHHbIe MeXANCLMNIMHAPHbIE,

MWPOBO33PEHYECKME  3HAHUS U YHUBEpPCa/lbHble  y4yebHble  [eicTBMA B
Mo3HaBaTe/lbHON 1 CoLMabHON MpaKTUKe.

B pe3synbTate wu3ydeHWs OMOMOTMM HA YpPOBHe CpeAHEro o6Lyero
obpasoBaHMA Yy obOydvatowleroca OyayT  CcOPMUPOBaHbI  MO3HAaBaTe/IbHble
YHUBepCa/bHble y4ebHble AelCTBUSA, KOMMYHUKATUBHbIE YHUBEPCA/IbHbIE YYeOHble
[ECTBUS, PerynsiTUBHblE YHMBepCasibHble Y4yeOHble [eCTBUS, COBMeCTHas
[eATeIbHOCTb.

MeTanpegMeTHble pe3ynbTaTbl OCBOEHWA MNpPOrpamMmmbl CpefHEero ooLero
06pa3oBaHNA [O/MKHbI OTPaXKaTb:

OBnaneHne YHUBEPCAJIbHBIMHA y‘lGﬁHLIMI/I MoO3HaABaTCJIbHBIMU
JeUCTBUSIMM

1) 6a3oBbIe JJOrHYeCcKHe JeHCTBHS:

CaMOCTOATENIbHO  (POPMY/NMPOBaTb W akTyaimsmpoBaTb  Npobnemy,
paccMaTpuBaTh eé BCECTOPOHHE;

MCNONb30BaTb MPU OCBOEHWUW 3HAHWWA MPUEMBI NIOTMYECKOro MbILLIIEHNS
(aHann3a, cMHTE3a, CPpaBHEHUS, Knaccupukaunmn, 0606LLEeHNS), pacKpbIBaTb CMbIC/T
OMOMIOrNYecKMX NMOHATUIA (BbIAENATL UX XapakKTepHble NMpPU3HaKK, YCTaHaBNMBATb
CBA3N C APYrMMU MOHATUAMN);

onpeaensaTb LUen AeATeNbHOCTW, 3afaBas napameTpbl U KpUTEPUU KX
LOCTVKEHWNSA, COOTHOCUTb Pe3y/ibTaTbl AeATE/IbHOCTM C NMOCTaB/IEHHbIMUN LieNAMU;

MCNOMb30BaTb GUONOrMYECKINE NOHATUSA AN 06bACHEHUS (haKTOB U ABEHWI
YKMBOI NPUPOLbI;

CTPOUTb NOrMYecKne paccyxaeHust (MHAYKTVBHbIE, [AeAYKTUBHbIE, O
aHanorunn), BbISIBNATb 3aKOHOMEPHOCTM W MPOTUBOPEYMs B paccMaTprBaeMblX
ABNEHNAX, (DOPMYNNPOBATL BbIBOAbI U 3aK/HOUEHNS;

MPUMEHATb  CXEMHO-MOJefNibHble  CpeAcTBa  AJiA npeLcTaB/ieHNns
CYLLIECTBEHHbIX CBA3€ U OTHOLLEHWNIA B M3y4aeMbIX GUONOrMYecknx obbekTax, a



TaKKe  NPOTUBOPEYMA  Pa3HOr0  Pofa,  BbISB/EHHbIX B Pas/IMYHbIX
NH(OPMaLMOHHBLIX UCTOYHMKAX;

pa3pabaTbiBaTb MaH pelleHns npobneMbl C YYETOM aHaIM3a UMERLLMXCH
MaTepuabHbIX Y HemaTepuaibHbIX PeCYPCoB;

BHOCUTb KOPPEKTUBbI B AEATE/IbHOCTb, OLeHMBAaTb COOTBETCTBME Pe3y/IbTaToB
LLeNsiM, OLeHMBaTb PUCKM NOCNEeLACTBUN AeATeNIbHOCTH;

KOOPAMHMPOBATb M BbINOMHATL  paboTy B YC/OBUSAX  PeasibHOro,
BUPTYasIbHOr0 Y KOMOGVMHMPOBAHHOIO B3aNMOLENCTBUS;

pa3BMBaTb KPeaTUBHOE MbILLSIEHWE NPV PELUEHNM XXU3HEHHbIX MPO6/IEM.

2) 6a30BBIE HCCJIE0BATENbCKHE AelCTBYS:

BNafeTb HaBblKamMu Y4eOHO-MCCeA0BaTe/TIbCKON U NPOEKTHON AeATENbHOCTH,
HaBblKaMV  pa3pelleHns  npobsieM, CMOCOGHOCTbID W TOTOBHOCTbIO K
CaMOCTOATE/IbHOMY NMOUCKY METOZ0B peLleHns NPaKTUYecKnX 3afady, NPUMeHEHNIO
pa3/fIMyYHbIX METOA0B NO3HAHWS;

MCMOMb30BaTh pa3/IMyHble BUAbl AEATENbHOCTM MO MOMYYEHUO HOBOIO
3HaHWA, €ro WHTepnpeTayuu, MpeobpasoBaHN0 U MPUMEHEHUIO B Y4ebHbIX
CUTYyaumrsX, B TOM YKC/e NPY CO34aHNN YHeOHbIX N CoLMabHbIX MPOEKTOB;

(hopMMpPOBaTb Hay4YHbIA TUM MbILLEHWS, BNaaeTb HAyYHON TEPMUHOMOTMEN,
K/IKOUYEBLIMUN MOHATUAMW U METOAaMMU;

CTaBUTb W (DOPMYNMpPOBaTb COOCTBEHHbIE 3adayn B 06pa30BaTe/lbHOM
[eATENbHOCTU U XXMU3HEHHbIX CUTYaLUusX;

BbISIBNATL MPUUYNHHO-CNIEACTBEHHbIE CBA3W W aKTyaaM3upoBaTb 3ajavy,
BblABUraTb TrUMnoTesy eé peLleHWs, HaxOAuTb aprymeHTbl A/ [OKasaTesibCTBa
CBOMX YTBEPX/AEHWNIA, 3aaBaTb NapaMeTpbl U KPUTEPUM PELLEHNS;

aHaM3MpoBaTb MOSyYeHHble B XO4e pPelleHus 33fadn  pesynbTarhl,
KPUTUYECKM OLeHMBATb X [LOCTOBEPHOCTb, NPOrHO3MPOBATh U3MEHEHWE B HOBbIX
YCNOBUSX;

[iaBaTb OLEHKY HOBbIM CUTYaLMsAM, OLeHNBaTb NPUOBPETEHHDIN OMbIT;

OCYLLECTB/IATL LieNleHanpaB/ieHHbIN MOUCK MepeHoca CPeAcTB M CrnocoboB
[eCTBUSA B MPOECCUOHANTbHYIO CPpeay;

YMETb MEPeHOCUTb 3HaHWA B MO3HABATE/IbHYD W MPaKTUYecKyto 061acTu
XN3HeLesATeNIlbHOCTH;

YMETb UHTErPUpPOBaTh 3HAHUS U3 pasHbIX NPeAMETHbIX 06n1acTel;

BblABMIaTb HOBble MAeW, NpeasiaraTb OpUrMHabHble MOAXOA4bl U pPeLLeHNs,
CTaBUTb NPO6/IEMbI M 33241, LOMYCKatoLMe anbTepHaTUBHbIE PeLLEeHNS.

3) pa6ora ¢ uaopmanmeii:

OPVMEHTUPOBATLCA B Pa3/IMUHbLIX UCTOYHUKAX MH(opMaLnn (TEKCTe y4ebHOro
nocobus, HayyHO-MONYNSPHOA NmTepaType, OWONOrMYECKUX CNoBapsx W
CMpaBOYHUKAX, KOMMbHOTEPHbIX 6a3ax [aHHbIX, B VIHTepHeTe), aHasm3vpoBaTb



MH(OPMaLMIO Pas/INYHbIX BUAOB M (DOPM NPeLCTaBNeHns, KPUTUYECKN OLLeHNBaTb
eé 0CTOBEPHOCTb M HENPOTMBOPEYMBOCTb;

(hopmMynMpoBaTh 3anpocbl U MPUMEHSATb Pas3IMYHble MeTOAbl MPU MOUCKE Y
oT60pe 6MONOrMYECKOn MH(OPMaLMK, HEOBXOAMMON AN BbINOMHEHUS YYeOHbIX
3afjauv;

npuobpeTaTb OMbIT WCMNOMb30BaHWSA  MHMOPMaLMOHHO-KOMMYHUKaTUBHBIX
TEXHO/IOMMIA, COBEPLLEHCTBOBATL KY/bTYPY aKTUBHOIO MCMO/b30BaHUSA Pa3NUHbIX
MONCKOBbIX CUCTEM;

CaMOCTOATE/IlbHO  BbIOMPATb  ONTUMa/IbHYO  (DOPMY  MpeLCcTaB/eHNns
61onornyecko nHhopmaunn (CxXembl, rpaukn, guarpaMmmbl, Tabnuubl, PUCYHKN
n [pyroe);

MCNONb30BaTb Hay4HbI A3bIK B KayecTBe cpeActea npu  pabote C
OMONOrNYecKo  MHOPMaLMen: MPUMEHATb  XUMWUYECKME, (PU3NYECKME W
MaTtemMaTU4yeckme 3Haku MU CMMBOSbI, (hOpMYynbl, abbpeBmatypy, HOMEHKNATypy,
Mcnonb30BaTb M Npeobpas3oBblBaTb  3HAaKOBO-CMMBO/IMYECKME — CPeacTBa
HarnsaHoOCTY;

BMafieTb  HaBblkaMW  pacrno3HaBaHMs U 3alWuTbl  MH(opMaLuK,
NH(OPMALIMOHHO 6e30NMacHOCTU JINYHOCTW.

OBJIa)IeHI/Ie YHuBEpPCAJIbHBIMH KOMMYHUKATUBHBIMU IleﬁCTBHSIMPI:

1) oGienme:

OCYLLECTBNIATb KOMMYHUKaLMM BO BCEX Chepax KM3HM, aKTUBHO y4acTBOBATb
B Auasniore uUam QUCKYCCUMM MO CYLLECTBY 06CYX4aeMoil TeMbl (YMeHWe 3afaBaTb
BOMPOCbI, BbICKA3bIBaTb CYXKAEHWS OTHOCWUTE/IbHO BbIMOMHEHUS MNpefiaraemMon
3ala4n, YunTblBaTb MHTEPECHI U COrfacoBaHHOCTb MO3MUMIA APYrUX YHaCTHMKOB
Ananora unm gnckyccumn);

pacrno3HaBaTb HeBepbasibHble CpeacTBa OOLLEHWA, MOHUMATb 3HaYeHue
COUMasibHbIX 3HAKOB, MPEANOCbINOK BO3HWMKHOBEHUSA KOH(IMKTHBIX CUTyauuMn,
YMETb CMArYyaTb KOH(INKTbI U BECTU NepPeroBopbl;

B/lafleTb Pas/IMyHbIMK Cnocobammn O6LEHNUA M B3aMMOAENCTBUA, NOHUMATb
HaMepeHnst ApYrux Mogen, NposiBMATL YBaXKUTEIbHOE OTHOLLIEHME K COBeceHNKY
N B KOPPEKTHOW (hopme hopmMynMpoBaTb CBOV BO3PaXKEHUS;

Pa3BEPHYTO W /IOTMYHO M3/1araTtb CBOK TOYKY 3PEHUS C WCMO/b30BaHVEM
A3bIKOBbIX CPeACTB.

2) coBMeCTHAas IeSITeIbHOCTD:

MOHMMaTb U MCNOMb30BaTh MPENMYLLECTBa KOMaHAHOW M UHAMBWAYaNbHOM
paboTbl NPU pPeLleHnn B1UONorMyYecKoin Npobnemsl, 060CHOBbIBaTb HEOOXOANMOCTb
NMPUMEHEHUNS TPYNMNOBbIX POPM B3aMOAENCTBINA MPW PeLLeHnN y4ebHOIN 3a8aun;

BblOMpaTb TEMATUKY M MeTOAbl COBMECTHbIX AEMCTBMIA C YYETOM OOLLMX
MHTEPECOB 1 BO3MOXHOCTEW KaXX0ro YieHa KONIeKTuBa,;



NpUHMMaTb  LefIM  COBMECTHON  AeATeNlbHOCTWM,  OpraHu3oBblBaTb U
KOOPAMHMPOBaTb [ENCTBUA NO €€ [AOCTMXKEHUIO: COCTaBNATb MnaH AeACTBUA,
pacnpefensatb Poan C YYETOM MHEHWUIA YYaCTHWMKOB, 06CYXAaTb pe3y/nbTaTbl
COBMECTHOI paboThl;

OLeHMBaTb KayeCTBO CBOEr0 BKMAada WM KaX4oro y4yaCTHMKAa KOMaHAbl B
06LLKMIA pe3ynbTaT No pa3paboTaHHbIM KPUTEPUSIM;

npegiaraTb HOBble MPOEKTbl, OLEHMBaTb WAEN C MNO3ULUMMA  HOBMW3HBI,
OpPUIMHAILHOCTW, NPaKTUYECKO 3HAYMMOCTMW;

OCYLLECTB/ATb MO3UTMBHOE CTpaTErMyeckoe MoBefeHVe B  PasIMYHbIX
CUTYyauusX, NPOSBNSTb TBOPUECTBO U BOOOPaXKEHNE, ObITb UHULMATUBHBIM.

OBjaieHne YHUBEPCAJIbHBIMU PEryJIATUBHBIMH AeHCTBUAMU:

1) camoopranu3anusi:

MCNOMb30BaTb OMOMOTMYECKNe 3HaHUA NS BbISBMEHUA MpPo6/ieM U KX
PELLEHNS B XKM3HEHHbIX U YYeOHbIX CUTYaLusX;

BblOMpaTb Ha OCHOBe OMOMOrMYECKUX 3HAHWI LefieBble N CMbIC/IOBbIE
YCTaHOBKMN B CBOMX [EMCTBUAX M NOCTYNKax Mo OTHOLLEHWUIO K XKMBOW NpuUpogae,
CBOEMY 3[10pOBbIO 1 3[40POBbI0 OKPYXKAIOLLMX;

CaMOCTOSATE/IbHO OCYLLECTB/IATb MO3HABATE/IbHYHO [eATeNbHOCTb, BbISABIATb
Npo6nemMbl, CTaBUTb M (HOPMYNMPOBaTL COOGCTBEHHbIE 3afa4un B 06pa3oBaTe/bHONA
LEATENIbHOCTU U YKN3HEHHbIX CUTYaUUsIX;

CaMOCTOSITE/IbHO  COCTaBNATb  MNfiaH  pPeLleHnst Npo6nemMbl € YYETOM
VMEIOLLMXCS PECYPCOB, COOCTBEHHbIX BOSMOXKHOCTEN 1 NPeNOYTEHNI;

[jaBaTb OLEHKY HOBbIM CUTYaUMWsM;

pacLMpATb paMKK Y4e6HOro NpeameTa Ha OCHOBE NINYHbIX NPeANOYTEHNIA;

[ienaTb 0CO3HaHHbIN BbI6GOP, apryMeHTMPOBaTb ero, 6paTb OTBETCTBEHHOCTb
3a peLleHme;

OLeHMBaTb NPUOBPETEHHBIN ONbIT;

CrMocobCcTBOBaTb (JOPMMPOBAHMIO W MPOSIBNEHUIO LUMPOKOM 3pyauummi B
pasHbIX 06M1aCTAX 3HAHWA, MOCTOSIHHO MOBbIWATL CBOW 06pa3oBaTe/bHbIA
Ky/NbTYPHbI YPOBEHb.

2) CAMOKOHTPOJIb:

[iaBaTb OLEHKY HOBbIM CUTYyaLusiM, BHOCUTb KOPPEKTMBbI B AEATE/IbHOCTb,
OLeHVBaTb COOTBETCTBWE PE3Yy/bTaToB LENsM,

BMafleTb  HaBblkaMW  Mo3HaBaTe/lbHOM  pedd/ieKCMM  KaK  OCO3HaHWA
COBEPLUAEMbIX [AEACTBUA W  MbICIMTENbHBIX MPOLIECCOB, WX pPe3y/bTaToB U
OCHOBaHWIA, MCMNO/Mb30BaTb NPUEMBLI pethieKCU AN OLEHKW cuUTyauun, Bblbopa
BEPHOI 0 PELLEHUS;

YMETb OLIEHMBATb PUCKM W CBOEBPEMEHHO MPUHUMATbL PELLEHUS MO KX
CHUKEHWIO;



NPUHUMATb MOTVBbI W apryMeHTbl [ApPYrMx Mpu aHanuMse pesynbTaToB
NeATeNbHOCTU;

3) npuHsATHE CeOs1 M IPYrUX:

NPUHMMATb ce6s, MOHMMas CBOM HeAOCTaTKN U AOCTOMHCTBA;

MNPUHMMATb MOTMBbI W apryMeHTbl [APYruxX Mpu aHanm3e pe3ynbTaToB
[eATENbHOCTUY;

NpU3HaBaTb CBOE NPaBO M NPaBO APYr1X Ha OLLNGKN;

pa3BMBaTb CNOCOGHOCTb MOHMMATb MUP C MO3ULIMK APYroro YenoBeka.

NNPEJIMETHBIE PE3YJIBTATBI

[MpegmMeTHble pe3ynbTaTbl OCBOEHWSA COAePXXaHusA Yy4ebHOro npeameta
«buonornsa» Ha yrnyonéHHOM YpOBHE OpPWEHTUPOBaHbl Ha obGecrevyeHme
npounbHOro  0byyeHuss  obydarowmxcs  6uonormn.  OHW  BKIKOYAOT:
cneymmryeckne ana 6MONOrMM HayvHble 3HaHUSA, YMEHUS U CNOCOObLI AeCTBUIA NO
OCBOEHWIO, UHTEpPNpeTaumMmn 1 npeobpasoBaHMIO 3HAHWIA, BUAbI AeATEeNbHOCTU MO
MOTYYEHNIO HOBbIX 3HAHUIA U UX MPUMEHEHMIO B Pa3/IMUHbIX YUYeOHbIX, a TaKkxKe B
peasibHbIX >XM3HEHHbIX CUTyauusax. lMNMpeAMeTHble pe3y/bTaTbl MpeLCcTaBfieHbl Mo
rogam msyyeHus.

[MpeameTHble pe3y/nbTaTbl OCBOEHUA ydebHOro npegmerta «buonorus» B 10
Kaacce [OMKHbI OTPaXKaTb:

CPOPMMPOBAHHOCTL 3HaHWMA O MeCcTe W ponu  6Guonormm B CUCTEME
€CTECTBEHHbIX HayK, B (DOPMMPOBaHMN eCTECTBEHHO-Hay4HON KapTUHbI MUpa, B
MO3HaHWM  3aKOHOB  MPUPOAbI M pelleHMnM  npobsrieMm  pauvoHaIbHOro
NPUPOAONOobL30BaHNSA, 0 BKMaAe POCCUMCKUX U 3apyBeXHbIX YUYEHbLIX B pa3BuTue
oronoruu;

BNafieHMe CUCTEMO  OMOMOrMYECKMX  3HaHWW, KOTOpas  BKJ/IKOYaeT:
OCHOBOMONararLLme OuoorMyeckne TEPMUHbI U MOHATUA (KM3Hb, KIETKa,
opraHusm, MeTabonmM3Mm, romeoctas, CaMOperynsuusi, CamoBOCMPOU3BEAEHNE,
HacneACTBEHHOCTb, M3MEHYMBOCTb, POCT U pas3BuUTME), BMONOrMYecKue Teopun
(kneTouHas Teopusa T. LLIsaHHa, M. LLneinaeHa, P. BupxoBa, XpOMOCOMHas Teopus
HacnegcteeHHoct T. MopraHa), ydvenuna (H. WM. BaeunoBa — 0 LeHTpax
MHOroobpasusd 1 MNPOUCXOXAEHUA  KYNbTYPHbIX  PacTeHWi),  3aKOHbI
(eanHOO6pa3nsi MOTOMKOB MePBOro MOKO/IEHUS, pacLenieHns, YUCTOTbl ramer,
He3aBMCUMMOro HacnegoBaHus [I. MeHgend, romMOMOrMYecKUx psgos B
HacneACTBEHHOW N3MEHUYMBOCTH H. . Basunosa), NPUHLMNBI
(KOMMemMeHTapHOCTN);

BflafleHNe OCHOBHbIMW METOAaMM Hay4YHOro MO3HaHWA, WCMONb3YeMbIX B
OMOMOrMYECKMX MCCNeA0BaHNAX >KMBbIX 00BLEKTOB (OmucaHue, W3MEpPEHME,
HaboeHNe, IKCNEPUMEHT);



YMeHWe BblfeNIATb CYLLeCTBEHHbIE NPU3HAKWN: BUPYCOB, KIETOK MPOKapuoT U
3yKapuoT, OAHOK/ETOYHbIX M MHOFOKNETOYHbIX OpraHu3MoB, B TOM 4ucChe
6akTepui, rprboB, PacTEHNIA, XXMBOTHbIX 1 Ye/lOBeKa, CTPOEHMS OpraHoB 1 CUCTEM
OpraHoB pacCTeHWI, XXMBOTHbIX, YesioBeKa, MPOLECCOB XXU3HeLeATeIbHOCTH,
NPOTEKAKLMX B OpraHM3max PacTeHWiA, XXUBOTHbIX U YenoBeka, 6Monornyecknx
npoLeccoB: 0bmMeHa BellecTB (MeTabo/M3M), NPeBPaLLEHNS SHEPrnn, BPOXKeHNUS,
aBTOTPOMHOr0 1 reTepoTPOPHOro TUMOB MUTaHUSA, (DOTOCUHTE3a M XEMOCUHTE3],
MWUTO3a, Mel03a, rameToreHesa, sMb6puoreHesa, NOCTAIMOPUOHANILHOIO Pa3BUTUSA,
Pa3MHOXeHWs,  MHAMBUAYaNbHOro  pasBuTuA  opraHmsma  (OHTOreHesa),
B3aMMOAENCTBINA FEHOB, reTepo3unca, MCKYCCTBEHHOr0 0TO0pa;

YMEHWe YCTaHaB/IMBaTb B3aMMOCBA3N MeEXAYy OpraHoMaamy KeTKM U KX
(hYHKUMAMU, CTPOEHWEM KMETOK pasHbIX TKaHeW W UX (YHKUMAMKU, MeXay
opraHamn M CUCTEMaMM OpPraHoB Y PacTEHWiA, >XMBOTHbIX W YesioBeka U UX
(hYHKUMAMU, MEXAY CUCTEMaMWM OpPraHoB U UX (YHKUMAMU, MeXAy a3tanamu
06MeHa BeLLeCTB, aTanamu KIeTOYHOr0 LMKA 1 YXKU3HEHHbIX LIMK/I0B OpraH1M3MOB,
aTarnamu 3MOPUOHANILHOTO Pa3BUTKSA, TEHOTUMOM W (DEHOTMNOM, (PEHOTUMOM U
(hakTopamm cpeflbl 06UTaHWS;

YMEHWE BblISIBNATL OT/IMUUTESIbHbIE MPU3HAKM XXMBbIX CUCTEM, B TOM 4uUC/e
PACTEHWIA, XXMBOTHbIX U Ye/IOBEKa;

YMeHMe WCNOMb30BaTb COOTBETCTBYIOLME aprymMeHTbl, 6GMON0rMYecKyto
TEPMUHOMNOTMIO U CUMBO/SIMKY A1 [lOKa3aTe/lbCTBa POACTBA OPraHU3MOB PasHbIX
CUCTEMaTUYECKUX FPYMI;

YMeHUe peLlatb 61onornyeckmne 3afadu, BoisBNATb NPUUNHHO-C/IEACTBEHHbIE
CBA3M MeXAay uccnefyembiMn 6M0N0rMYecKMMmN NpoLeccaMmm U SBNEHNSAMK, LeNaThb
BbIBOZbl U MPOrHO3bl HA OCHOBAHWW NOTYYEHHbIX Pe3Y/bTaToB;

YMeHVe BbIMOMHATL NabopaTopHble M MpakTUYeckne paboThbl, cobnroaatb
npaBua npy paboTe ¢ y4ebHbIM 1 NnabopaTopPHbLIM 060PYA0BaHUEM;

YMEHMe BblgBUraTb TUMOTe3bl, MPOBEPATb WX  3KCMEPUMEHTa/IbHbIMU
cpefcTBaMu, (hOpPMYNIUPYA Leflb  UCCNeA0BaHWNSA, aHaM3npoBaTh MOSYyYeHHbIE
pe3ynbTaTbl U AenaTb BblBOAbI;

YMEHMe y4yacTBOBaTb B Yy4ebGHO-UCCMef0BaTeNlbCKOW paboTe Mo 6uonoruu,
3KONOrMn 1 MeauuMHe, NPOBOAMMON Ha 6ase LUKOMbHbIX Hay4HbIX 0OLLecTs, U
Ny6MYHO  MpPeAcTaBfsiTb  MOMy4YeHHble  pe3ynbTaTbl  Ha  YYEHUYECKMX
KOH(epeHUUAX;

YMEHME OLEeHMBATb 3TUYECKME acreKTbl COBPEMEHHbLIX WCC/eA0BaHUA B
obnactm  6uonormm U MeauuUHbl  (KNOHWPOBaHWE,  UCKYCCTBEHHOE
OMNNOAOTBOPEHME, HarpaB/ieHHOE WM3MEHEHMEe TeHOMa M COo3faHue TPaHCreHHbIX
OpraHm3mosB);



YMEHME OCYLLECTBMATb OCO3HAHHLIN BbIOOP Oyayllerd MNPoteccroHanbHOM
[eATeNbHOCTM B 061acTU Bronornn, MeauUmMHbl, GUMOTEXHONOTW, BETEPUHAPUN,
CeNbCKOro X034MCTBa, NMULLEBO MPOMBILLNIEHHOCTU, YrNy6/sTh MO3HaBaTe/bHbIN
MHTEPEC, Hanpas/ieHHbI Ha 0CO3HaHHbIN BbIOOP COOTBETCTBYHOLLENA npodeccumn u
NPOAO/HKEHNe  BMONOrMYecKOro 06pa3oBaHMS B OpraHuM3aumsax CpefHero
NpPodecCcroHaIbHOT O 1 BbICLLIEro 06pa3oBaHUs.

[MpesmeTHbIe pe3y/bTaTbl OCBOEHUA y4ebHOro npegmerta «buonorus» B 11
Kaacce JOMKHbI OTPaXKaTb:

C)OPMMPOBAHHOCTb 3HAHWIA O MecTe W ponuM 6uonormm B CUCTEME
€CTECTBEHHbIX HayK, B (DOPMMPOBaHWM COBPEMEHHOW €eCTeCTBEHHO-HAY4YHOM
KapTWHbI MUpa, B MO3HAHWM 3aKOHOB MNPUPOAbI M PELUeHUN 3IKOSIOrNYECKMX
Npo6siem 4YenoBeyecTBa, a TaKXKe B PELUEHUM BOMPOCOB PaLMOHAIbHOIO
NPUPOLOMNO/b30BaHNSA, Y B (POPMUPOBAHUN LLEHHOCTHOIO OTHOLLIEHMS K MPUPOAE,
06LLIECTBY, YeNoBeKY, O BKIae POCCUINCKUX U 3apyOeXHbIX YUYEHbLIX-O10/I0r0oB B
pasBuTMeE Gronoruu;

YMEHWe BMafeTb CUCTEMOM OMONOrMYECKUX 3HaHWIA, KOTOopas BK/OYaET
onpefeneHnss U MOHUMaHWe CYLWHOCTU OCHOBOMO/AaraloWwmnx 6roIornyeckmx
TEPMUHOB W MOHATUIA (BWA, 3KOCUCTEMa, OGuocdepa), OGMONMOrMYecKne Teopuu
(aBontoLUMOHHaA Teopus Y. [lapBuvHa, CUHTETUYECKAsH Teopust 3BOMOLMM), YHEHUS
(A. H. CeBepuoBa — 0 NyTAX U HanpaeneHusx asonounn, B.. BepHagckoro — o
orocepe), 3aKoHbI (reHeTnyeckoro pasHoeecus K. Xapan n B. BaitHGepra,
3apogplweBoro cxoactea K. M. bBapa), npasuna (MuHumyma HO. Jlnbuxa,
3KO/MOrMYecKor nupamugbl 3Heprun), runotesbl (runotesa «mupa PHK» Y.
Mnn6epra);

YMEHMe  BMafeTb  OCHOBHbIMW  MeTOZaMM  HAy4YHOro  MO3HaHWu4,
NCMO/b3yeMbIMUN B BUOMOTMYECKNX UCC/IEL0BAHNAX XKMBbIX 00bEKTOB 1 3KOCUCTEM
(onucaHne, n3MepeHne, HabNOAEHME, 3KCMEPUMEHT), Crocobamu BbISBIEHUSA U
OLLeHKM aHTPOMOreHHbIX N3MEHEHWI B NMPUPOLE;

YMEHWE BbleNATb CYLIECTBEHHbIE NPU3HaKW: BWAOB, 6MOreoLeHO30B,
3KOCMCTEM W BuoCKepbl, CTabUIN3MPYIOLLErO, ABMXKYLLErO M pa3pbliBatOLLEero
eCTECTBEHHOr0 0T60pA, ainonaTpryeckoro 7 CUMMATPUYECKOr0
B1000pa30BaHns, BAMSHUS ABVXKYLLMX CUJT 3BOJTOLMMN HA TeHOMOHS, Monynaumm,
NPUCMOCO6/IEHHOCTU OpraHM3MOB K cpefie 00UTaHWUsA, YepefoBaHNA Hanpas/ieHNIA
3BO/MOLMY, KPYroBOPOTA BELLECTB M NOTOKA 3HEPr1n B 3KOCUCTEMAX;

YMEHWe YyCTaHaB/MBaTb B3aMMOCBA3M MeXay npoLeccamn  3BOMOLNN,
OBWKYLLUMW CUMIaMM @aHTPOMOreHe3a, KOMMOHEHTaMUN Pas3/InyHbIX 3KOCUCTEM U
NPUCMOCOBEHNAMWN K HAM OpPraHn3MOB;

YMEHME  BbIBNATb  OT/IMUUTENbHbIE  MPU3HAKM  XKMBbLIX  CUCTEM,
NMPUCMOCO6/EHHOCTb BUAOB K Cpefe 0buTaHusi, abMoTMYECKUX N BMOTUYECKUX



KOMMOHEHTOB ~ 3KOCWUCTEM, B3aMMOCBSA3e/  OpraHM3amMoB B  COO6LLECTBaX,
aHTPOMNOreHHbIX M3MEHEHUIA B 3KOCUCTEMAX CBOE MECTHOCTY;

YMEHME WCNOMb30BaTb COOTBETCTBYIOLME aPryMeHTbl, 6GMOMNOrMYECKYHO
TEPMUHONOTMIO U CUMBOMNKY NS AOKa3aTe/lbCTBa POACTBA OPraHM3MOB pPasHbIX
CUCTEMATUYECKUX FPYMN, B3aUMOCBSA3M OPraHn3MOoB U cpedbl 06MTaHMs, eAMHCTBA
YeNIOBEYECKMX pac, HeoOXOAUMOCTM COXPaHEeHMs MHOroobpasusi BUAOB U
3KOCMCTEM KaK YC/I0BMS COCYLLLECTBOBaHMS NPUPO/bI U Ye/IOBEYECTBA;

YMEHWE peLlaTb 61oNornyYeckmne 3afgadun, BoisiBIsSTb MPUYNHHO-CNEACTBEHHbIE
CBA3N MeXAY uccnenyembiMn 61MOM0rMYECKUMI NpoLeccamn 1 SBNEHNAMU, AenaTb
BbIBOAbI 1 NPOrHO3bl HA OCHOBAHWM MOMTYYEHHbIX PE3y/bTaTOoB;

YMEHME BbINOMHATL /1a60paTOpHbIE M MpaKTUYeckne paboTbl, cobnto4aTb
npaBuna npy paboTe ¢ y4ebHbIM 1 NabopaTopHbLIM 060PYA0BaHUEM;

YMEHMe BblABUraTb TMUMNOTe3bl, MPOBEPSATb WX  3KCMEPUMEHTASIbHLIMY
cpefcTBaMu, (HOPMYNUPYs LeMb WCCNeAoBaHWUs, aHaIM3MpoBaTb MOMYyYEHHbIe
pe3ynbTaTbl U AenaTb BbIBO/bI;

YMeHMe Yy4yacTBOBaTb B Yy4ebOHO-MCCNef0BaTe/IbCKOM paboTe no 6uonoruu,
3KOMOrMN 1 MeauLMHe, NPOBOAMMON Ha 6a3e LUKO/bHbIX Hay4YHbIX OOLLECTB, W
Ny6/MYHO  MPeAcTaBNsATb  MOMYYeHHble  pe3ynbTaTbl  Ha  YYEHUYECKMX
KOH(epeHUuaX;

YMEHMWE OLEHMBATb MMMNOTE3bl M TEOPUN O MPOUCXOXAEHWUN XN3HW, YenoBeKa
M YENOBEYECKMX pac, O MPUYMHAaX, MOCNeACTBMAX M crnocobax npefoTBpaLLeHuns
rnobasnbHbIX N3MEHEHWI B Buochepe;

YMEHMe OCYLLECTBNSATb OCO3HaHHbIAN BbIGOP OyayLlen npodeccroHanbHOM
AeATeNbHOCTY B 061aCTV 61MON0rMK, 3KONOrK, NPMPOAOMNOIbL30BaHUS, MEANLINHBI,
OMOTEXHONOIMK, NCUXONOTNN, BETEPUHAPUW, CENbCKOT0 XO3SMCTBA, MULLEBOM
MPOMbILLNIEHHOCTN, YrybnATb MO3HaBaTe/lbHLIA WHTEpPeC, HanpaB/eHHbIA Ha
OCO3HaHHbIA  BbIOOP  COOTBETCTBYHOLLEM  NpodieccMm U MPOLO/DKEHME
610N0rMyYecKoro 0bpas3oBaHNA B OpraHM3almsx CpeaHero nNpog)eccMoHanbHOro 1
BbICLLUEro 06pa3oBaHus.



TEMATHUYECKOE INTAHUPOBAHHUE

10 KJIACC
KounuecrBo yacos JIEKTPOHHBIE
HaunmeHoBaHue pa3iesioB H TeM (undposbie)
Ne i/m Kourposbubie | IlpakTuyeckue
NPorpaMMbl Bcero 06pa3OBaTeJILHLIe
padoThbl padoThI pecypent
1 bronorua kak Hayka
2 JKVBble CUCTEMbI N UX U3YyYeHne 1
3 Buonorus kneTkn 0.5
4 XUMMYecKaa opraHun3aLmsa KneTku 10
5 CTpoeHune N YYHKLMM KIETKN 8
6 OO6MeH BeLLecTB 1 NpeBpaLleHne 3HEPrun B 9 1
KneTke
7 HaCﬂep,CTBeHljaﬂ NHpopMaL s 9 05
peanu3auns eé B KNeTke
8 YKN3HEHHbIV LMK KNETKK 6 1
9 CTpoeHue 1 hyHKL MM OpraHn3mMoB 17 15
10 Pa3MHOXeHWe 1 pasBuTME OpPraH3MoB 8 15
11 ["eHeTMKa — HayKa 0 HacNeACTBEHHOCTU U ) 0.5
N3MEHYMBOCTU OpPraHnU3mMoB
12 3aKOHOMEpPHOCTWN HaCNeLCTBEHHOCTU 10 1
13 3aKOHOMEpPHOCTN N3MEHYMBOCTU 6 1
14 "eHeTMKa yenoBeKa 3 0.5
15 Cenekumnsa opraH1u3smMoB 4 1
16 BuoTtexHonorusa n cMHTeTUYecKas buonoruns 4 1
17 Pe3epBHoe Bpems 1




OBLUEE KOJIMYECTBO YACOB 10 NPOIrPAMME

102

13




11 KVIACC

Koan4yecTBo 4acos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM (uugposbie)
Ne n/m Konrtpoasnsie | IlpakTnueckue
NporpaMmal Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
1 3apoXkaeHune 1 pasBuUTNE 3BONIFOLMOHHBIX 4
npeAcTasieHnii B 6uonorum
MuKpo3BonoLUuA 1 eé pesynbtathl 14 1 2
MakpoaBonoumna 1 eé pesynbtaThbl 6
4 MMponcxoxaeHve 1 pa3BuUTUE XKMU3HU Ha 15 15
3emne
) [NponcxoxaeHne YyenoBeKa — aHTPOMoOreHes 10 1
JKOMorna — Hayka 0 B3aMMOOTHOLLUEHUAX
6 OpraHv3moB 1 HaZOPraHNU3MEeHHbIX CUCTEM 3 0.5
C OKpY>XXatoLuel cpefo
OpraHusmbl 1 cpega obuTaHua 15
3Konorus 108 1 NONYNsLUNii 0.5
3KOo/orns coobLLecTs. IKONOrnYeckmne
9 = 12 0.5
CUCTEMBI
10 Buochepa — rnobanbHas skocucTema
11 Uenosek 1 OKpyXaroLLasa cpesa
12 PesepBHOE Bpems 1
OBLUEE KOJTMYECTBO YACOB MO NMPOrrAMME 102 2 75







HHOYPOYHOE IINTAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuecTBo uacos

Bcero

KoHnTpoJbHbIe
padoThbI

IIpakTnueckue
padoThbI

Jara
H3Y4YeHUH

JIEKTPOHHBIE
uu(ppoBbIE
oOpa3oBarejibHbIE

pecypchbl

buonorua Kak KoMniekcHaa HayKa 1 Kak
4aCTb COBPEMEHHOIO 06LL|,€CTBa

YKuBble CUCTEMbBI 1 UX CBOCTBA

YpoBHeBasi OpraHM3auns >XNBbIX CUCTEM

VicTopus OTKPbITUA N U3YUYEHUS KNETKN.
KnetoyHas Teopus

MeTozbl MONEKYIAPHON 1 KNETOUYHOW
ounonoruun. MNMpakTtnyeckasn paboTa
«M3yyeHne MeTOA0B KIETOUHOM B61onorum
(XpomaTorpadus, anekTpodopes,
AnddepeHLmanbHoe LeHTpUGYrnpoBaHue,
MLP)»

0.5

CrapToBasa AnarHocTnka

XUMUYECKNIA COCTaB KNETKMN.
MuHepasbHble BELLECTBA KNETKM, UX
oronorunyeckas ponb

OpraHnyecKkune BeLecTBa KNeTKN — 6enKku.

NabopaTtopHas paboTa «O6HapyXeHue
Ge/IKOB C MOMOLLbHO KaYeCTBEHHBIX
peakunii»

0.5

CBOIiCTBa, Knaccuukaums n QyHKLUmnm




6enkoB

OpraHunyecKkune BeLlecTBa KNeTkKu —

10
yrnesogbl

1 OpraHunyeckue BeLLeCcTBa KNeTKn —
omnnabl
HyknenHosble knucnotbl. AHK n PHK.

12 NabopaTopHas pa6ota «/ccneposaHue 05
HYKNENHOBbIX KAC/MOT, BbieNeHHbIX 13
KNETOK pa3/IMyHbIX OPraHn3MoB»
CTpoeHue n pyHKumn AT®. [pyrue

13
HyKneosunarpudochatsl (HTD)

14 CekBeHupoBaHue JHK. MeTogbl
reHOMUKW, TPaHCKPUNTOMUKMN, MPOTEOMUKN

15 MeToAbl CTPYKTYpPHOI 61onorumn

16 Twunbl KNeTok. MNpokapnoTrnyeckas KneTka
CTpoeHue 3yKapuoTUYECKOI KIETKN.

17 MpakTnyeckas paboTa «/3yyeHne cBONCTB 0.5
K/IETOYHON MembpaHbI»

18 IMOBEPXHOCTHbIV annapaT KNeTKu
OfHOMeMb6paHHble OpraHoubl KNeTKu.

19 MpakTnyeckaa pabota «/3yueHne 0
ABWKEHWNA LMTONNA3Mbl B PaCTUTENbHbIX >
KNeTKax»
[MonyaBTOHOMHble OpraHoMAbl KNETKK:

20 MUTOXOHAPUK, NnacTuibl. JlabopaTopHas 05
paboTa «/ccnegoBaHve niasmonmsa v
[ennia3Monn3a B pacTUTENbHbIX KeTKax»

21 Hemem6paHHbIe OpraHoubl KETKu




22

CTpoeHwue 1 hyHKLMM sigpa

23

CpaBHUTEIbHAsA XapaKTepPUCTMKa KNETOK
ayKapuoT. JlabopaTopHas paboTa
«M3yyeHmne CTPOeHNs KNeTOK pasnNyHbIX
OpraHu3moB»

0.5

24

AccMmnaums n gUCCUMUNALMS — fBe
CTOPOHbI MeTabonmnama. Tunbl 0bMeHa
BelLlecTB. JlTabopaTopHaa paboTa
«M3yyeHmne KataMTMYecKon akTMBHOCTY
(hepMeHTOB (Ha Npumepe amunasbl U
KaTanasbl)»

25

depMeHTaTUBHbIN XapaKTep peakuuii
KNeToYHOro Metabonmsma. SlabopatopHas
pa6oTa «/3yyeHne hepMeHTaTUBHOIO
pacLLenieHns nepoKcuaa BoAopoaa B
PaCcTUTENbHBIX U XKMBOTHbIX KNETKaX»

0.5

26

Benku-akTMBaTopbl U 6ENKN-UHTUGUTOPBI

27

ABTOTPOMHLIN TMM 06MeHa BeLLEeCTB

28

POTOCUHTE3

29

XemocuHTe3. JlabopaTopHas paboTa
«CpaBHeHMe nNpoLeccoB HOTOCUHTE3A U
XEMOCUHTE3a»

0.5

30

AHa3pobHble opraHu3mbl. Bruabl 6poxxeHuns.
JNabopatopHas paboTta «CpaBHeHMe
MPOL,ECCOB BPOXKEHNSA U AbIXaHUSA»

31

A3p06HbIe OpraHn3Mbl. STanbl
3HEpreTUYEcKoro obMeHa

32

SHeprus MemM6paHHOr o rpagueHTa




npotoHoB. CuHTe3 AT®: pabota
NMPOTOHHOW AT ®-CrHTa3bI

33 PeakLy MaTpUYHOr 0 CUHTE3a
34 TpaHcKpMNUUa — MaTpUYHbIA cuHTe3 PHK
35 TpaHcnauma n eé atansl
36 KoanpoBaHne aMMHOKMCNOT. Ponb
pnbocom B b1MocnHTE3e 6enka
37 OpraHu3aums reHoma y npokapmort u
aykapuot
38 MoneKkynsapHble MexaH13Mbl 3KCrpeccun
reHoB y ayKapunot
Bupycbl — BHEKNETOUYHbIE POPMbI XKN3HW U
39 obnmraTHble napasnTbl. MpakTnyeckas 0.5
paboTta «Co3faHve MOLenm B1Upyca»
40 BupycHble 3a6oneBaqum Ye/0BEKa,
YXUBOTHbIX, pacTeHNN
41 HaHoTexHoorMm B 6uonornn 1 MeauumHe
42 YKU3HEHHbI LUK KNETKN
43 MaTtpuuHbliii cuHTes AHK
XpomocoMmbl. JlTabopaTopHas paboTa
44 «/13y4yeHre XpOMOCOM Ha roToBbIX 0.5
MUKponpenaparax»
45 [eneHve KNeTkn — MUTO3
Twunbl KNeToK. KaproKNHes 1 LUTOKMHES.
46 NabopatopHas pabota «HabnogeHve 05

MUTO3a B KNETKaxX KOHUYMKA KOpeLUKa yKa
(Ha roToBbIX MUKpONpenapaTax)»




47

Perynﬂu,vm XN3HEHHOIO UKMK/a KNETOK

48 OpraHnsm Kak efHoe Lenoe

49 TkaHu pacTeHuii. JlabopaTopHas paboTta 05
«3yyeHne TKaHein pacTeHNn»
TKaHW XXMBOTHbIX 1 Ye0BEKA.

50 NabopaTtopHas paboTta «/13yyeHne TKaHel 0.5
YKMBOTHbIX»
OpraHbl. CucTtembl opraHos. JlabopaTopHast

51 paboTa «/3yyeHne opraHoB LBETKOBOI O 05
pacTeHuns»

52 Onopa Tena opraH1M3moB

53 [B1XeHne opraHn3mMoB

o4 lNuTaHme opraHn3moB

55 MyTaHMe NO3BOHOYHbIX XXUBOTHbIX.
MuweBapuTenpHas cUcTeMa YenoBeka

56 [blXxaHve opraHu3moB

57 [bIXaH1e N03BOHOYHbIX XXUBOTHbIX U
yesioBeka

58 TpaHcnopT BeLLEeCTB Yy OpraHM3MoB

59 KpoBeHOCHas cucTema No3BOHOUHbIX
XXMBOTHbIX N Ye/oBeKa

60 BblgeneHuve y opraH1m3MoB

61 3awmTa y opraH1u3MoB

62 VIMMyHHas cuctema 4venoBeka

63 Pa3fpaXXumocTb 1 perynaums y
opraHv3moB

64 "'ymopanbHas perynaums n aHAoKpUHHas




CUCTEMa XXNBOTHbLIX N YENOBEKA

65

dopMbl pasMHOXKEHMA OpraH3MoB

66

MonoBoe pa3MHOXeHWe

67

Mei103

68

ameToreHes. O6pa3oBaHuWe 1 pa3BuUTHe
MOM0BbIX KNETOK. JTabopaTopHas paboTa
«M3yyeHmne CTPOeHNs NOOBbIX KNeTOK Ha
roTOBbIX MUKpOMNpenapaTax»

05

69

VHanBuAayanbHoe passmuTue opraHm3moB —
OHTOreHes

70

3aknajika opraHoB 1 TKaHeli 13
3apOo/bILLEBLIX TMCTKOB

71

POCT 1 pasBUTHE XUBOTHBIX.
NabopaTopHas pa6oTa «BbisBneHne
MPU3HAKOB CXOAICTBA 3apO/blLLIEl
MO3BOHOUHbIX XMBOTHbIX»

0.5

72

Pa3MHOXXeHWe U pasBUTME PaCTEHWIA.
Na6opatopHas paboTa «CTPOeHNe OpraHoB
Pa3MHOXEHUS BbICLUMX pacTeEHUI»

0.5

73

VIcTopna CTaHOB/IEHNA N Pa3BUTUA
FrEHETUKN KaK HayKWn

74

OCHOBHbI€ MOHATUS U CUMBOJIbI FEHETUKMN.
JNabopaTtopHas paboTa «po3odmna Kak
00BEKT FEHETUYECKMX UCCNeA0BaHNIA»

0.5

75

3aKOHOMEpPHOCTUN Hacne0BaHus
npu3HakoB. MoHornébpuaHoe
cKpewimBaHue. NMpakTnyeckas paborta
"N3yyeHne pe3ynbTaToB MOHOIrMOPUAHOr0

0.5




CKpeLLMBaHNa y Apo3ogunbl”

LinTonornyeckne ocHoBbI MOHOFI/I6pVI,D,HOFO

76 1
CKpeLymBaHus

77 AHanusunpyolLee ckpelmBaHue. HenonHoe 1
AOMUHMPOBaHWE
AnrnépunaHoe cKpeLivBaHme.

78 MpakTnueckas pabota «/3yyeHue 1 05
pe3ynbTaToB AUTMOPULHOIO CKpeLLBaHmns
Y AP0O30(hnNbI»

79 LinTonornyeckne 0CHOBbI AUrMGpUgHOro 1
CKpeLLmBaHus

80 CuenneHHoe Hac/efoBaHMe NPU3HAKOB 1

81 XpPOMOCOMHasA Teopusa HacneaCcTBEHHOCTU 1

82 "eHeTnKa nona 1

83 ["feHOTUN KaK Lle/IocTHas cucrema 1

84 I'eHequEeCKmVl KOHTPO/Ib Pa3BUTHS 1
pacTeHWin, XXMBOTHbIX M YeoBeKa

85 V13MeHUMBOCTL NPU3HAKOB. Buabl 1
N3MEHYMBOCTU

86 MoandrkaumoHHas N3MeH4YMBOCTb 1
BapvaunoHHbI psg 1 BapualMoHHas
Kpueasi. JlabopaTopHas paboTa

87 «MccnegoBaHne 3aKOHOMEPHOCTEN 1 05
MOAN(MKALMOHHON N3MEHYMBOCTY.
[MocTpoeHue BapuaLoHHOr o paaa u
BapuaLOHHOW KpPUBOM»

88 feHOTMNUYecKas N3MEHYMBOCTb. 1

KombunHaTnBHast U3MEeHUYMBOCTb




89

MyTaunoHHas N3MeHYMBOCTb.
MpakTnyeckas pabota «MyTtauum y
Apo30usibl (Ha roToBbIX
MUKponpenaparax)»

0.5

90

3aKOHOMEPHOCTU MYTaLMOHHOr O NpoLjecca.
SNUreHeTUKa 1 AMUreHoM1Ka

91

"eHeTMKa YenoBeka. MNpakTnyeckas pabora
«CocCTaB/IeHWe U aHa/IN3 POAOC/IOBHOM»

05

92

MeTOo/bl MEAVLIVHCKOW eHETUKM

93

3HayeHNne MeaNLMHCKON reHETUKM B
NPeaoTBPALLEHNMN 1 NNEYEHUN TEHETUYECKMX
3a00neBaHNI YenoBeKa

94

OCHOBHbIE NOHATUS CENeKLUMN.
Na6opaTopHas paboTa «3yueHre copTos
KYNIbTYPHbIX PaCTeHWiA 1 NOpos AOMaLLIHNX
XKUBOTHbIX»

0.5

95

MeToabl ce1eKIMOHHOH padoThlI.
JlaGoparopHnas padora «M3yuenue
METO/I0B CeJICKIIUH PacTeHHID)

0.5

96

LOCTVXKEeHNS CeeKL MmN pacTeHNIA 1
XMBOTHbIX. MpaKTnyeckas paborta
«[prBMBKa pacTeHUIA»

97

CoxpaHeHue, N3y4eHne 1 NCrob3oBaHue
FeHEeTUYECKINX PECYpCoB

98

BroTexHoNorns Kak Hayka u otpac/b
Npon3BOACTBa. [NpakTnyeckas paboTa
«13yyeHne 06bEeKTOB OBUOTEXHONOTNN»

0.5

99

MTorosas KOHTponbHas paboTta




100 XpOMOCOMHas N FeHHas NHXXeHepUs 1
101 MeauumnHcKne 6MOTEXHONOTNN 1
102 Pe3epBHbIli YpOK. [0BTOpeHME, 1
0606LLeHNe, crucTemaTm3aLms 3HaHNI
OBLLEE KOJIMYECTBO YACOB MO 102 135

NMPOrPAMME




11 KVIACC

KoJsnyecrBo yacos DJIeKTPOHHbIE
[
‘:;H Tema ypoka Beero Konrpoasnbie | IlpakTuyeckue fal:;:ennﬂ :gg)al;?)?;eenbnme
padoThI padoThI pecypesI
1 JBO/MOLMOHHAa Teopua Y. [lapBrHa 1
5 [BXKyLLe cubl 3BOMHOLUN BUAOB Mo Y. 1
JapsuHy
3 Bopbba 3a cyLecTBoBaHWe, ECTECTBEHHbIN 1
N UCKYCCTBEHHbI 0T6OP
4 ®opMMpOBaHME CUHTETUYECKOIN TeopUK 1
3BOMIIOLUN
5 ATanbl 3B0/IFOLMOHHOIO npotiecca: 1
MUKPO3BO/IIOLMSA 1 MaKPO3BONOLMA
6 Monynauus — aneMeHTapHas eanHMLa 1
3BOMOLUM
3aK0H reHeTHYeCKOro paBHOBECHUA I[)K.
7 Xapau, B. Baiin6epra. JlaboparopHas 1 05
paﬁoTa «BbIfIBJIEHHE H3MEHYHBOCTH y
oco0eii 0THOTO BHIA»
8 AnemMeHTapHble PaKTOPbI 3BOIHOLUN 1
9 AhheKT ocHoBaTtesns. APheKT 1
OYTbINOYHOr O rop/ibILLKa
10 Murpaunn. 3onauum nonynsuuia: 1
reorpadmueckas, bnonoruyeckas
1 ECTecTBEHHbIN 0TOOP — HanpaBAOLLNIA 1
(haKTop 3BOMOLUN




12

KoHTponbHasa pabota no Teme: "dakTopsbl
asonoumn”

13

Mprcnoco6/1eHHOCTb OPraHn3MoB Kak
pe3y/bTaT MUKPO3BO/IOLMN.
NabopatopHas paboTa «M3yyeHne
apoMopdo30B ¥ namnoagantaymin y
PaCTEHUI U XXMBOTHbIX»

0.5

14

IIpuMepsbI npucnoco0IeHnH y
opraHusMoB: Mop(oJioruyeckue,
(pusnosioruyecKkue, GMOXMMHYECKHE,
noseaenyeckue. Jlaboparopunasi padora
«IIpucnocod/ieHlst OPraHU3MOB M UX
OTHOCHUTEJIbHASI [1eJ1eCO00PaA3ZHOCTD)

0.5

15

Bupn, ero kpurepum u CTpykTypa.
JlabopaTopHasi pabora «CpaBHeHHe
BH/I0B 110 MOP(do10ruyecKkomy
KPUTEPHUIO»

0.5

16

CTpyKTypa Bnaa

17

Buaoo6pasoBaHue Kak pesynbTat
MUKPO3BO/OLM

18

Cssi3b MWKPO3BO/IKOLMN N aNNAEMNOIOT NN

19

Makpoasonouuna. NaneoHTonornyeckme
METOAbl N3y4EHNA IBOTIOLINN

20

Buoreorpadgmyeckrie MeTofbl U3yUeHUs
3BOMHOLMN

21

3M6PYONOTrMYECKIE N CPABHUTENBHO-
MOPMOIOrMyeckme MeTofbl U3yYeHUs
3BOMOLNY




MOﬂeKyﬂFIpHO-FEHeTVI‘-IeCKI/Ie,

22 OMOXMMUYECKME N MaTeMaTUYeCKmMe
METO/bl U3y4YeHNs 3BO/IIOLUN
23 O6Lme 3aKOHOMEPHOCTU 3BOJTHOLMM
24 AfanTneHaa pagnauma. HepaBHOMEPHOCTb
TEMNOB 3BO/IHOLUN
o5 HayuHble rmnoTesbl NPONCXOX/AEeHUS
XWN3HWN Ha 3emne
26 [loHay4Hble NpeacTaB/ieHNs 0 3apOXKAeHUN
XU3HU
97 OCHOBHbIe 3Tarbl HEOPraHUYecKou
3BOMOLMM
28 ["MnoTe3bl 3apOXKAEHNA XKU3HN
VicTopusa 3emnu 1 MeToabl eé n3yyeHus.
29 NabopatopHas paboTta «/3yyeHune n 05
onucaHue NCKOMaemblX OCTaTKOB APeBHUX
OpraH13mMoB»
30 HauvanbHble aTarbl opraHuyecKomn
3BO/MOLMM
31 JBOMOLNA 3yKapuoT
OcHOBHBIE ITaNbI IBOJIOIUH
32 pactuteabHoro mupa. Ilpakruyeckas 05
padora «M3yuenue ocobeHHOCTEH
CTPOEHNSI PACTEHUI Pa3HBIX 0T/IEJIOB»
33 OCHOBHbI€e 3Tarbl 3B0/OLUM XXMBOTHOIO
Mupa
34 3BOJI]OIII/IH JKUBOTHBIX. HpaKTI/I‘leCKaﬂ 05

padora «3yyenune ocobeHHOCTEH




CTPOCHHUSA MO3BOHOYHBIX *KUBOTHBIX»

Pa3BunTne XM3HN Ha 3eM/ie No apam n

35
nepuogam

36 MaccoBble BbIMMpPaHUA — 3KOM0rMyeckue
KpW31Cbl NPOLLIIOr0

37 CoBpeMeHHbI 3KO/TOrMYeCKNn KpU3KnC, ero
0CO6EHHOCTY

38 CoBpeMeHHas cnucTema opraH1M4eckoro
npoLunoro

39 OCHOBHbIe cucTeMaTnyeckue rpynnsoi
OpraHv13moB

40 AHTPOMONOrNa — Hayka 0 Ye/loBeKe

41 Pa3BuTUe NpescTaBNeHNn O
MPOUCXOXKAEHNM YeNOoBeKa
MecTo 4esi0BEeKa B CHCTEME
oprann4yeckoro mupa. Jlaboparopuas

42 padora «3yyenune ocobeHHOCTEH 0.5
CTPOCHUA CKeJIETa Y1€J10BEKA,
CBHA3AHHBIX C MIPAMOXO0KACHUEM)>

43 [BVXKyLLMe CU/bl aHTPOMoreHesa

44 CoOTHOLLIEHWNE BUO/TOMMYECKUX 1
coumasbHbIX (PAKTOPOB B aHTPOMOr eHese

45 OCHOBHbIe CTafuu aHTpornoreHesa

46 ManeoreHeTrka 1 NaneoreHoMMKa

47 3BO/IOLMA COBPEMEHHOrO YesoBeka
Uenoseueckue pacsl. [MpakTnyeckas

48 paboTa «3y4eHune 3KON0rnyeckKmnx 0.5

ajanTaumin Yyenoseka»




Me)K,qI/ICLI'I/II'I!'II/IHapH bleé METOAbI

49 1
aHTponosornu

50 3apoXkaeHune 1 pasBuUTNE 3KONOTUN 1
MeTogbl akonorunn. JlabopatopHas paboTta

ol «/13yyeHre MeTo0B 3KONOrNYECKNX 1 05
nccneaoBaHNn»

59 3HayeHue 3KOMOrMYECKNX 3HaHUIA ANs 1
YenoBeka

53 3JKonornyeckune YakTopsbl 1
Abuorunyeckue pakropnl. CBer KaK

54 IK0JIornYecKkuii paxkrop. Jlaboparopuasn 1 05
padora «BbisiBj1eHHe npucocod1eHni
OpPraHu3MoOB K BJIMSIHHIO CBETa»
AbunoTtunyeckne akTopbl. Temnepatypa
KaK 3KO/I0rnyeckuid thakrtop.

55 NabopatopHas paboTa «BbisgBneHne 1 0.5
MPUCroco61eHNA OPraHN3MOB K BUSHUIO
Temnepatypbl»
AbBnoTnyeckne GakTopbl. BnaxXHOCTb Kak

56 3KO/IOrMyecKunin haktop. JlabopatopHas 1 05
paboTa «AHaTOMUYECKME 0COBEHHOCTM '
pacTeHNI 13 pa3HbIX MECT 0OUTaHUSA»

57 Cpefibl 06UTaHMSA OpraHnM3MoB 1

58 buonorunyeckune putmbl 1

59 YKn3HeHHbIe (hopMbl OPraH13moB 1

60 Buotunyeckune dakTopbl 1

61 3HaueHne BUOTUYECKMX B3aMMOAEN CTBII 1

ONS CYLLLECTBOBAHMS OPraHM3MOB B cpefle




006UTaHMS

DKONOrnyecKne xapakTepucTnKkm

62 1
nonynaymmn
OCHOBHbIe rnoka3saTesin NonynaLuu:

63 YUCNEHHOCTb, NMJIOTHOCTb, BO3PacTHasA U1 1
rosioBas CTpyKTypa
OcCHOBHbIe nokasarenu nonynayuun:

64 POXKaeMOCTb, NPUPOCT, TEMN POCTA, 1
CMepTHOCTb, MUTpaLun

65 JKO/ornyeckasa CTpyKrypa nonynauum 1

66 JvHamunka nonynaunm n eé perynauymsa

67 KpuBble pocTa YNCIEHHOCTU NONYNALMK. 1
KpuBble BbIXXNBaHWA
JKonornyeckas HLwa Bua.

68 JabopatopHas paboTta «IMprcnocobneHns 1 0.5
CEeMSIH pacTeHWI K paccesnieHno»

69 Bua kak cuctema nonynsawuii 1

70 3aKOHOMEPHOCTU NOBEAEHUS Y MUTpaLui 1
YXUBOTHbIX

71 Co006LecTBO OpraHn3mMoB — 6MOLIEHO3

72 JKocucTeMa Kak OTKpbITas cucrema 1

73 KpyroBopoT BeLLecTB 1 MOTOK 3HepPrum B 1
aKocucTeme

74 OCHOBHbIe NMoKa3aTe/nn 3KOCUCTEMb! 1

75 JKoornyeckme nupamuabl 1

76 i3meHeHnsa co0o6LLLeCcTB — CyKL,eccumn 1

77 MpnpoaHbIE 3KOCUCTEMbI. IKOCUCTEMBI 1




03€ep 1 PeK. DKOCMCTEMbI MOPE N OKeaHOB

MprpoaHble 3KOCUCTEMbI. DKOCUCTEMBI

8 TYHZAP, NECOB, CTeneid, NyCTblHb

79 AHTPOMOreHHbIE 3KOCUCTEMBI

80 YpboakocucTemsl. NpakTuyeckas paborta 05
«M13yyeHune n onmncaHve ypb0o3aKoCMCTEMbI»
3aKOHOMEPHOCTU (POPMUPOBAHUS

81 OCHOBHbIX B3aUMO/ENCTBUIA OpraH1M3mMoB B
aKocucTemax
MexaH13Mbl BO3L,eACTBUA 3ar pA3HEHUN

87 pa3HbIX TUMOB Ha Cy6opraH13MeHHOM,
OpraHv3MeHHOM, NonyNALNOHHOM 1
9KOCUCTEMHOM YPOBHAX

83 Brocepa — obLiennaHeTapHas 060/104Ka
3emnm

84 YueHue B. /. BepHazckoro o buocgepe

g5 3aKOHOMEpHOCTU CYLLECTBOBAHUA
orocgepbl

86 KpyrosopoTbl BELLEeCTB 1
OVOreoXMMYecKme LNKIbI

87 30HasibHOCTL 6uocthepbl. OCHOBHbIE
6VoMbI CyLLK

88 YCTOMUMBOCTL 6UOCthepbI

89 DKOMOrnyecKme Kpusmncbl 1 X NpUYmHLI

90 Bo3spaeiicTBme Yyenoseka Ha brocgepy

o1 AHTpONOreHHOe BO3AeNCTBME Ha

PacTUTENbHbIN U XXUBOTHbIA MUP




92 OxpaHa npupoabl 1

03 OCHOBHbI€ NPUHLMMBI YCTONYMUBOTO 1
pa3BUTNSA YEeT0BEYeCTBA M NMPUPOAHI
PaLoHaibHOe NPUPOAOMNo/b30BaHNE U

94 COXpaHeHne 61onorn4eckoro 1
pasHoobpasns 3emnu

95 0"606LLI,eHVIe no Teme «MUKpPO3BOMIOLUSA 1 1
eé pe3ynbTatbl»

96 O"606LLI,eHI/Ie no TeMe «Makpo3BonoLua 1 1
eé pesynbTarbl»

97 O606LLeHME Mo Teme «[1PONCXOXKAEHNE 1 1
pasBUTME XN3HU Ha 3emiex

98 O606LeHne No Teme «ponCcxoXaeHne 1
Ye/I0BEKA — AHTPOMOreHes»

99 006006LLeHNE MO TeMe «IKOMNOrna — Hayka o 1
B3aMMOOTHOLLEHUAX OPraH13MOB»

100 AToroBas KOHTpo/ibHas paboTa 1

101 O6o6m,eHV|Ue no Teme «39K0N0rnsi BULAO0B U 1
nonynauuii»

102 O606LLeHmne o Teme «brocdepa — 1
rnobanbHas aKocUcTeMa»

OBLUEE KOJIMYECTBO YACOB IO 102 75

NMPOrPAMME







YYEBHO-METOJANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLNECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

METOINYECKHUE MATEPHUAJIBI 1JIAA YUYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET






