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IMMOACHUTEJIBHASA 3AIIMCKA

Mporpamma no y4yebHomy npeameTy “Buonorus™ (ganee - 6wonorvsa) Ha
YPOBHe cpefHero obuiero obpasoBaHuA pas3paboTaHa Ha OcHoBe defepasibHOro
3aKOHa 0T 29.12.2012 Ne 273-®3 «O6 06pa3oBaHuny B Poccuitckoin defepanmmns,
droC COO, KoHuenumu npenogasaHus ydebHOro npeameta «buonorusi» wu
OCHOBHbIX NONOXeHWI (hefiepasibHOM paboyeit NporpamMmmbl BOCMNTaAHMS.

YuebHbliA npegMeT «buonorus» yrny6néHHoro ypoBHsi usydveHus (10-11
Knaccobl) ABNAETCA O4HUM M3 KOMMOHEHTOB NpeAMeTHOM 06n1acTu «ECTecTBeHHO-
HayyHble npeameTbl». CornacHo nonoxeHnam @roc COO npodubHble
yuyebHble MpeaMeTbl, U3yvaeMble Ha Yrny6nEHHOM YPOBHe, ABMAKOTCA CNOCOOOM
andpepeHumaumm 0byyYeHNs Ha YpOBHe cpeAHero o06ulero o6pa3oBaHUs U
Npu3BaHbl 06ecneYnTb MPEEeMCTBEHHOCTb MEXAY OCHOBHbIM OO6LUMM, CPefHUM
obuwmM, cpeaHMM NPOgeCCUOHabHBLIM U BbICLLMM 06pa3oBaHeM. B To e Bpems
KaXAbld 13 3TUX Y4ebHbIX MNPeAMETOB A0/MKEH ObITb OPWMEHTUPOBaH Ha
NPUOPUTETHOE peLleHne o06pa3oBaTe/lbHbIX, BOCMUTATE/IbHbIX W Pa3BUBAKOLLMX
3afja4y, CBA3aHHbIX C MPOopMeHTaUmMein o0bydvaloWmnXcss N CTUMYINPOBAHMEM
MHTepeca K KOHKPETHOM 06/1acTU Hay4YHOro 3HaHMsi, CBSi3aHHOro C 6Guosorume,
MeAULMHOW, 3KONMOrneid, NCUXONOrnen, CopPTOM WM BOEHHBIM [€/10M.

[Mporpamma no y4debHoMy npeameTy “Buonorus” faéT npefcTaBlieHWe O
LUenu v 3agadax u3ydeHus yyebHOro npegmeta «buonorus» Ha yrny6néHHOM
YPOBHe, ornpefenseT obs3arenibHoe (MHBapMaHTHOE) NPeaMETHOE COepXKaHue, ero
CTPYKTYpVpOBaHWe Mo pasfenaMm W Temam, pacrpefesieHne Mo K/accam,
PEKOMeHAYeT MOC/ef0BaTe/IbHOCTb M3Y4YeHUsi y4ebHOro matepuasna Cc Y4y&TOM
MEXMPeAMETHbIX W BHYTPUMNPELMETHbIX CBA3eW, NOrMKM y4yebHOro npotecca,
BO3pPacTHbIX 0COGeHHOCTEN obyvarowmxcsa. B nporpamme no  6uonoruu
peasv3oBaH MPUHUMMN MPEEMCTBEHHOCTU C W3YYeHMEM OWOMOTMM Ha YPOBHe
OCHOBHOro  06Llero obpa3oBaHus, 6Gnarogaps 4Yemy MpocMaTpuBaeTcs
HanpaBNeHHOCTb Ha  Mocnefylollee  pasBuTve  BUOMOrMYECKUX  3HaHWMN,
OPWEHTUPOBAHHBLIX Ha (POPMUPOBaHME €eCTECTBEHHO-HAaYy4YHOr0 MVPOBO33PEHNS,
9KO/IOTMYECKOr0 MbILLIEHWS, MNPeACTaBieHnd O 340p0BOM 06pase >KU3HWU, Ha
BOCMUTaHNe OepeXXHOro OTHOLLEHUS K OKpYXKatolled npupoaHon cpepe. B
nporpamme Mo OMONOrUKM TakXKe MoKasaHbl BO3MOXHOCTU Y4ebHOro npeamera
«buonorua» B peanusaumm TpeboBaHmin ProC COO K nnaHMpyeMbIM
NMYHOCTHBIM, MeTanpegMeTHbIM W MpeAMeTHbIM pe3y/ibTaTaM 00yyeHus 1 B
(hopMUPOBaHMM  OCHOBHbIX BMAOB  Y4eOHO-MO3HABATeNbHOW  [AeATEe/IbHOCTY
0byyatoLMXca MO OCBOEHUIO COLEepXaHWa 6uonornyeckoro 06pasoBaHUA Ha
YPOBHe cpefHero obLero obpasosaHus.

Y4ebHbI npeameT «bronorns» Ha ypoBHe CpefHero obuiero obpasoBaHus
3aBepluaeT 6uonornyeckoe 06pasoBaHMe B LIKONe W OPUEHTMPOBAH Ha



paclunpeHvie 1 yrinybneHvwe 3HaHUn 00y4aroLLMXCA O XXMBOW NPUPOAEe, OCHOBAX
MOJIEKY/IAPHO M KNEeTOYHOW 6uonorun, amopuonornn n 6uonornui passuTus,
reHeTUKK, cenekumm, GUOTEXHONOT MK, 3BOIIOLMOHHOIO YYEHUS U 3KOMOTUN.

N3yyeHne y4yebHOro npegmetra «buonorus» Ha YrnyoneHHOM YpPOBHE
OPVEHTMPOBAHO Ha MOATOTOBKY O06YYatOLMXCA K MOCMEAYHOLEeMY MOMYYeHUIO
ovonormyeckoro obpasoBaHMs B BYy3ax W OpraHuM3aumsx  CpefHero
npogeccmoHabHoro obpasoBaHns. OCHOBY ero CoAepXKaHus CoCTaB/ISeT cucTeMa
OMONIOTNYECKMX  3HAHWUIA,  MOMYYEHHbIX NPU  U3YYeHMM  ObyuvaroLMMUCA
COOTBETCTBYIOLUMX CUCTEMATMYECKMX Pa3fenioB 6MOM0rMn Ha YpoBHe OCHOBHOIO
obulero obpasosaHusa, B 10-11 knaccax 3TV 3HaHWA MNONYy4arT pa3BuTME. Tak,
pacluvpeHbl 1 yrny6neHbl GMOMOTMYECKME 3HAHUS O PACTEHMSX, YKUBOTHbIX,
rpmbax, 6akTepusx, OpraHu3Me 4enoBeKa, OOLUMX 3aKOHOMEPHOCTHAX >XMU3HM,
L0MNOTHUTENbHO BK/TKOUEHbI G10/I0rMYecKne CBeAEeHNSA NPUKIALHOMO U MOUCKOBOIO
XapakTtepa, KOTopble MOXHO WCMO/b30BaTb KakK OPUEHTUPbI A4/ MOCNeyHoLWwero
Bblbopa npoteccun. Bo3mMOXHa TakKe WHTerpauyus GMONOrMYecKUX 3HaHWUn C
COOTBETCTBYIOLMUMI 3HAHWUAMM, MONYYEHHbIMWU O00YYaOLWMMUCH NPU U3YYEHUU
(PU3NKK, XUMUK, reorpaun 1 MaTeMaTUK.

CTpyKTypa nporpammbl Mo Yy4yebGHoMy npeameTty “Buonormsa™ oTpaxaeT
CUCTEMHO-YPOBHEBbLIA W 3BOJIIOLMOHHBIA  MOAXOAbl K W3YYeHUIO 6uonoruum.
CornacHo 1M, U3y4yaroTCs CBOWCTBA U 3aKOHOMEPHOCTM, XapaKTepHbIe /19 XKMBbIX
CUCTEM Pa3HOro YPOBHSA OpraHu3aLuu, 3BOMIFOLUN OPraHNYecKoro Mupa Ha 3emie,
COXpaHeHWs OWMOMIOrMYecKoro pasHoobpasus nnaHetol. Tak, B 10 Knacce
M3y4aroTCA OCHOBbI MOJIEKYNAPHOM W KNETOYHOM 6uonorum, amépuonorni u
OMoNOrMn pasBUTUS, TEHETUKU WU Cenekunu, BUOTEXHONOTUN N CUHTETUYECKOM
ovonornn, akTyaausvMpyroTca 3HaHWA 06yvarolmxcs Nno 60TaHMKe, 30071071,
aHaToMuK, uanonormm denoseka. B 11 knacce uM3yyatoTCcA 3BOMIOLMOHHOE
y4YeHMe, OCHOBbI 3KO/IOTK 1 YUYeHKe 0 Grocdepe.

Y4yebHbIi  npeamMeT  «buonorusi»  npu3BaH  06ecrneynTb  OCBOEHME
0byyaloWwmnmMmncs 6MoIorMUYecKUX TeOpUin 1N 3aKOHOB, NAEW, NMPUHLUMIMOB 1 NpaBul,
NneXxawux B 0CHOBE COBPEMEHHOM eCTECTBEHHO-HAY4YHOWN KapTUHbI MUPa, 3HAHWI O
CTPOEHUN, MHOroobpasum u OCOBEHHOCTAX KNEeTKW, OpraHusma, nonynsumm,
O1OLEH03a, 3KOCUCTEMBI, O BbIAAIOLMXCA HAYUHbIX LOCTUXEHUSAX, COBPEMEHHbIX
nccnefoBaHMAX B 61M0NOrnK, NPUKNaaHbIX acnekTax buonormMyecknx sHaHuin. Ans
Pa3BUTUA W NOAAEPXKaHUS MHTepeca oOyvaroLmMxca K 6uonorny Hapsagy co
3HaUNTE/IbHbIM 00BLEMOM TEOPETUYECKOro MaTepuasa B COAepXXaHuu nporpammbl
no 6vonorMn NPesycMOTPEHO 3HAKOMCTBO C UCTOPME CTaHOB/IEHMS W Pa3BUTUSA
TOW WM WHON 06/1aCcTU BMONOrMK, BKNALOM OTEYECTBEHHbIX W 3apy6eXXHbIX
YUYEHbIX B peLleHre BXKHENLNX BMONOMMYECKMX N IKONOTMYECKUX Npobem.



Llenb n3yyeHns yyebHoro npeameTa «bronorus» Ha yrny6n8HHOM YPOBHE —
OBNnafleHne  obyvalWUMNCA  3HAHMSMU O  CTPYKTYPHO-(YHKLMOHa/IbHOM
OopraHu3auumM  >KMBbIX CUCTEM pPa3HOro paHra W MpuobpeTeHne YMEHUN
MCNOMb30BaTh 3TU 3HAHUA B (DOPMUPOBAHUW MHTepeca K onpeaenéHHon 061acTu
NPothecCUoHaIbHOW [eATe/IbHOCTK, CBSI3aHHOW C OGMONIOrMein, unnm K BbiGopy
y4ebHOro 3aBefieHNs AN NPOA0/HKEHMSA BMOIOrMYECKOro 06pasoBaHms.

[loCTvKeHVe Uenn  u3y4deHus y4debHOro npegmeta «buonormsi»  Ha
yrny6néHHOM ypoBHe 06ecneyYnBaeTCa peLleHnemM Creayowmnx 3agay:

OCBOEHME 00y4YatoLLMMUCH CUCTEMbI BUONOTMYECKNX 3HAHWNIA: 06 OCHOBHbIX
BMONIOMMYECKMX TEOPUSX, KOHLEMNUMSX, rMnoTesax, 3aKoHax, 3aKOHOMEPHOCTAX U
npaBuniax, COCTaBNAOLWMX COBPEMEHHYHO €CTECTBEHHO-HAYYHYIO KapTUHY MUPa; O
CTPOEHMM, MHOroobpasnm M O0COBEHHOCTAX OMONOrmyeckMx cuctem (KeTka,
opraHuam, nonynauus, sug, 6uoreoueHos, nocgepa); 0 BbILAOLWMNXCA OTKPbITUAX
1 COBPEMEHHbIX UCCNefoBaHNAX B 6LUON0rnu;

03HaKOM/IeHVe 00yvatoWwmuxcs € MeTofaMu MO3HAaHUA >KMBOW NPUPOAbI:
nccnefoBaTeNlbCKUMM - MeToammn — GMONOrMYECKUX  HaykK  (MONEKYNSpHOW ©
KNeTo4yHou 6uonorum, 3ambpuonoruv u OUONOrMM  PasBUTUSA, TEHETUKN 1
cenekumMn, OMOTEXHOMOMMU W CUHTETUYECKOM OMonoruu, NaneoHTONornu,
3KOMOrnn);  MeTofaMu  CamMOCTOSATE/IbHOTO  NPOBeAeHVs  BMOSIOrMYECKUX
uccnefoBaHMin B nabopatopum u B npupode (HabnoAeHMe, U3MEPEHMUe,
3KCMepPUMEHT, MOAeNNpPoBaHue);

OBNnafieHne  06y4alLWMMUCA  YMEHUSIMU.  CaMOCTOATE/IbBHO  HaxXOAuUTb,
aHaM3npoBaTb U MCMOMb30BaTb OMOMOrMYECKY0 WH(OPMALMIO; MO/Mb30BaTLCH
OMONOrNYECKO TEPMUHOMOTMEN M CUMBOJIMKOW; YCTaHaB/MBaTb CBA3b MEXAY
pasBuTMEM OMONOrMU U COLMATIBHO-3KOHOMUYECKUMU U 3KOIOTMYECKUMMU
npo6nemMaMun 4YenoBeYvecTBa; OLEHMBATb MOC/EACTBUA CBOEN [AeATesIbHOCTU Mo
OTHOLLEHWNIO K OKpY»XKarouleld NpupoLHOM cpefe, COOGCTBEHHOMY 3[40POBbI U
3[l0POBbI0  OKPYXXaloLMX /ofein; 060CHOBbIBaTbL M CO6MO4aTL  Mepbl
NPOMNAKTUKA UHPEKUMOHHBIX 3a60M1eBaHWIA, MpaBuia NoBeLeHUs B Npupoge v
obecneyeHns 6e30MacHOCTM COBCTBEHHOM >XMU3HeAeATeNIbHOCTN B Ype3BblYaiHbIX
CUTyaumsx MPUPOLHOIO U TEXHOTEHHOr0  XapakTepa, XapakKTepu3oBaTb
COBPEMEHHbIE HayYHble OTKPbITUSA B 06/1aCTU BMONOrUNK;

pa3BuTUE Yy 00YYaOLLMXCA UHTENNEKTYasIbHbIX Y TBOPYECKMX CMOCOOHOCTEN
B Mpouecce 3HAKOMCTBA C BblAOWUMUCA OTKPbITUSAMU U COBPEMEHHBLIMM
nccnefoBaHMAMM B OMONOrMK, pellaemMbiMU el Npobriemamu, MeTOZO0/I0rveNn
61010rMYecKoro nccnenoBaHuns, NpoBeAeHS 3KCNepPUMEHTa/IbHbIX
NCCNefoBaHWi, pelleHns 61onorMyecknX 3agad, MoLenMpoBaHnsa 61MONOrNYecKnX
06BEKTOB ¥ MPOLECCOB;



BOCMNMUTaHMe Yy 00y4YatoNXCs LLEHHOCTHOIO OTHOLLEHNSA K XMBOI Npupoae B
LIe/IOM M K OTAeNbHbIM €€ 06beKTaM U ABMEHMSAM; (DOPMUPOBaHME 3KOMOMMYECKOM,
reHeTMYeCKOn rpamMOTHOCTW, 0OLled Ky/nbTypbl MOBeAEHUS B MPUPOLE;
MHTerpaumm eCTeCTBEHHO-Hay HbIX 3HAHWI;

npuobpeTeHre  0Oy4YalOWMUMUCA  KOMMETEHTHOCTM B pauMOHa/IbHOM
NPUPOAONO/b30BaHMM (CO6MO4EHME MpaBun MOBEAEHUA B MNPUPOLE, OXpaHbl
BWOB, 3KOCMCTEM, Buocdepsbl), COXpaHeHUN COBCTBEHHOrO 3/10P0OBbA N 340P0BbA
OKpyXaroLlmx nogein  (cobnogeHnss  mep  NPouMnakTUKKA - 3a60/1eBaHuiA,
obecneyeHe 6e30MaCHOCTM >XMU3HEAEATENbHOCTU B 4pe3BblYaHbIX CUTYyaUUAX
NPUPOLHOIO M TEXHOTeHHOro  XapakTepa) Ha OCHOBE  MCIMO/b30BaHUA
BMO0/IOMMYECKMNX 3HAHUI 1 YMEHWNIA B MOBCEAHEBHOM XU3HU;

co3faHMe  YyCMoBMA  ANd OCO3HAHHOro  Bblbopa  O6y4varoMMmCH
NHANBMAYabHOM 06pa3oBaTe/ibHOW TpaeKTopuu, CNOCOBCTBYHOLLIENA
nocneayroleMy npogeccMoHasibHOMY CaMOONPeAeNeHnto, B COOTBETCTBUMN C
NHANBUAYaNbHBIMU MHTEPECAMU 1 MNOTPEBHOCTSAMUN PErvoHa.

OO0LLee YMCNo YacoB, OTBEAEHHbIX Ha U3y4YeHUe BUOMOrNN Ha Yriy61eHHOM
YPOBHe cpefHero obuiero obpasoBaHus, coctasnset 204 yaca: B 10 knacce — 102
yaca (3 yaca B Hefento), B 11 knacce — 102 yaca (3 yaca B Hegento). B 10 m 11
Kjaccax MoxeT ObITh jJo0aBjeH 1 yac B ciydae 3ampocOB YYACTHHKOB
o0pa3oBaTeJIbHBIX OTHOILIEHHIA.

OT6op opraHu3aLMoHHbLIX OpM, METOAOB M CPeAcTB 06y4veHus Guonorum
OCYLLECTB/ISIETCA C YYETOM CMeuuduKnN ero cogepXaHus v HarnpasBieHHOCTM Ha
NMPOAO/MKEHNe  BMOMIOTMYecKOro 006pasoBaHMs B OpraHuU3aumax CpegHero
NPodeccroHaIbHOro 1 BbICLLEro 06pa3oBaHms.

Ob6s3aTe/IbHbIM YCNIOBMEM MPKN 06YYEHUN BUONOTNN Ha YTrTy6NEHHOM YPOBHE
ABNAETCA MNPOBefAeHWe NabopaTopHbIX M NPaKTUYeCcKMX paboT. Takxke ydyactue
06yyatoLLMXCH B BbIMOIHEHUW MPOEKTHbIX M y4YebHO-MCCef0BaTe/lbCKMX PaoborT,
TemMaTMka KOTOpbIX OMpefenseTcd yyuTeSleM Ha OCHOBE  MMEHOLMXCA
MaTepuasibHO-TEXHUYECKNX PECYPCOB M MECTHbIX MPUPOLHbBIX YC/TOBUIA.



COIAEPKXAHHUE OBYYEHUA
10 KVIACC

CofepxXaHve nporpammbl, BbleNEHHOE xypcusom, He BXOAUT B MPOBEPKY
rocyfapcTBeHHon ntoroson attectaumm (CA).

Tema 1. buoJsiorusi Kak Hayka

CoBpemeHHas 61oorms — KOMMNeKcHast Hayka. Kpatkas uctopus passmTus
ovonorun.  bBuonornyeckme  Haykm M M3yvyaeMble UMW NPOGJEMbI.
dyHAameHTa/lbHble, MPUKNaAHble W MOWCKOBbIE Hay4Hble WCCMeAoBaHUA B
oronoruu.

3HayeHne 6ronornm B POPMMPOBaHUN COBPEMEHHON €CTECTBEHHO-HAYUYHOM
KapTuHbl Mupa. lMpodeccuun, cBa3aHHble C Guonorvein. 3HavyeHne 6Guonoruy B
NPaKTUYeCKOW AeATeNbHOCTW  YenoBeka: MefAuuuHe, CefIbCKOM  XO3SIMCTBE,
MPOMbILLIEHHOCTK, OXpPaHe NPUPOABbI.

JdemoHcTpanumn

MopTpeTbl: ApuctoTtenb, TeogpacT, K. JinHHenn, XK. b. Mamapk, Y. dapsuH,
Y. l'apseit, I'. MeHgens, B. V. BepHaackuia, W. T1. Masnos, N. N. MeuHukos, H.
. BaBunos, H. B. Tumodees-Pecosckui, k. YoTtcoH, @. Kpuk, A. K. benses.

Tabnuubl 1 cxembl: «CBA3b 6uonorum ¢ ApyruMy Haykamu», «Cuctema
BM0MOrNYECKMX HaYK».

Tema 2. 7)KuBble cUCTEMbI U MX U3Yy4YeHHE

XKvBble cUCTEMbl KaK npeameT u3ydeHuss 6Guonorum. CBOWCTBA KMBbIX
CUCTEM: eOWMHCTBO XMMWYECKOro COCTaBa, AWUCKPETHOCTb W LIe/IOCTHOCTb,
C/IOXKHOCTb U YMOPALOYEHHOCTb CTPYKTYPbI, OTKPbITOCTb, CamMOOpraHu3aLus,
CamMOBOCIMPON3BEAEHNE, Pa3LPaXKUMOCTb, M3MEHUMBOCTb, POCT U Pa3BUTHE.

YPOBHM  OpraHuM3auuMm >KMBbIX CUCTEM: MOMEKYNISIPHbIA,  KNETOUHBINA,
TKaHeBbIN, OpraHu3mMeHHbI, nonynsuMoHHO-BMA0BOMA, 9KOCUCTEMHBbIA
(buoreoueHoTNYECKMIN), BuochepHbIA. Tlpouecchbl, MPOMUCXOAALLNE B XKUBbIX
cuctemax. OCHOBHble MPU3HAKM XMBOro. XXM3Hb Kak (hopma CyLlecTBOBaHUA
martepumn. Hayku, nsyyaroLime Xunsble CUCTEMbI HA Pa3HbIX YPOBHAX OpraHu3aumn,

3yyeHue XmBbIX cuctem. MeTtodbl 61onornyeckor Hayku. HabnwogeHue,
N3MepeHue, IKCNePUMEHT, cucTemaTmsalms, metaaHanms. MNoHATUE 0 3aBUCUMOI U
He3aBMCMMOW MepemMeHHOW. [MnaHWpoBaHve 3kcrepuMeHTa. [locTaHoBKa W
nposepka runote3. Hyneead runotesa. MoHATVE BbIGOPKM N €€ [OCTOBEPHOCT.
Pa3bpoc B 6uoMOrMYeckMx paHHbIX. OueHKa [OCTOBEPHOCTM MOJTYyYEHHbIX
pe3ynbTatoB. [pUUMHBI  UCKAXXEHUA pe3y/nbTaToB  3KCrepumeHTa. [loHATUe
CTaTUCTUYECKOro TecTa.

JdemoHcTpanumn



Tabnuubl 1 cxembl: «OCHOBHble MPU3HAKN >KU3HW», «Bnonornyeckue
cuctembl», «CBOICTBA XKMBOM MaTepum», «YPOBHW OpraHM3auun >XUBOW
npupogbl», «CTPOEHUE >XMBOTHOM KNEeTKU», «TKaHU XXMBOTHbIX», «CUCTEMbI
OpraHoB YesloBEYECKOro opraHumama», «buoreoueHos», «buochepa», «MeTofbl
N3YyUEHWS XXNBOIN NMPUPOLbI».

O6opygoBaHue:  nabopaTopHoe  obopydoBaHWe — AN NPOBeAEHMS
HabNtoAEHNIA, U3MEPEHUIA, SKCNEPUMEHTOB.

IIpakTnueckass padora «l/ICNOMb30BaHME Pa3/IMYHbLIX METOL40B Npwu
N3YUYEHWNN XKUBbIX CUCTEMD.,

Tema 3. buoJsiorust KJieTKH

Knetka — CTPYKTYpPHO-(DYHKUMOHaNbHAA eAuHMua >Xueoro. Kictopus
OTKPbITUA KNeTkn. PaboTbl P. Nyka, A. JleeHryka. KnetoyHas Teopus (T. LLIBaHH,
M. LlneingeH, P. BupxoB). OCHOBHble MOMOXEHWUS COBPEMEHHON KIETOYHOW
Teopun.

MeToabl  MONMEKYNSPHOM M KNETOYHOW  BMONOrnM:  MUKPOCKOMMWS,
Xpomartorpagms, 31eKTpoopes, METO[ MeyeHbIX aToMoB, AvddepeHumansHoe
LEHTPUYrnpoBaHue, KynbTUBMPOBaHWE KNETOK. M3yuenue purcuposanuvix
K1emox. DNEKTPOHHAA MUKPOCKONUSA. Koughokanvhas mukpockonus. Bumanvroe
(npudicusHeHHoe) uzyueHue Kiemox.

JdeMoHCcTpamuun

MopTpeTol: P. T'yK, A. NleBeHryk, T. LLUBaHH, M. LLineiigeH, P. Bupxos, K. M.
Bap.

Tabnmupbl U cxeMbl: «CBETOBOM MUKPOCKOM», «3NEKTPOHHBIA MUKPOCKONM»,
«cTopmsa pa3BUTNA METOL0B MUKPOCKOMUN,

O6opyfoBaHMe: CBETOBOW MWKPOCKOM, MUKpOMpenapatbl pPacTUTesbHbIX,
XXMBOTHbIX 1N 6aKTeprabHbIX KNEeTOK.

IIpakTuyeckas padora «/3yyeHMe MeTOAOB KNETOUYHON 6Gronorum
(xpomatorpagms, anekTpogopes, AnddepeHUMabHOE  LEHTPUGYTrMpoBaHme,
MLIP)».

Tema 4. Xumnueckasi OpraHu3anms KJIeTKH

XUMWNYECKNA cocTaB KeTKU. Makpo-, MUKPO- U Y/IbTPAMUKPO3NEMEHTBI.
Boga 1 eé ponb Kak pacTBOPUTENA, peareHTa, yyactue B CTPYKTYpUpPOBaHUM
KNeTKun, Tennoperynauun. MuHepasbHble BeLlecTBa K/IeTKW, UX Guoniormyeckas
PO/b. PO/Ib KATUOHOB Y @aHNOHOB B K/NETKEe.

OpraHuyeckre BellecTBa KeTKW. buonornyeckne nonumepsl. benku.
AMWHOKMNC/IOTHBIA cocTaB 6enkoB. CTPYKTYpbl 6e/IKOBOW MOsieKy bl. MepBuyHas
CTPyKTypa 6efka, nentugHas cBA3b. BTopuuyHasd, TpeTuyHasd, 4eTBepTMYHas
CTPYKTYpbl.  OeHatypaumsa. CsoucTBa 6enkos. Knaccumkaums  6enkos.
Buonornyeckne yHKUMK 6eMKOB. [Ipuonot.



Yrnesofbl. MoHOCaxapuabl, gnucaxapubl, oimMrocaxapuael U noamcaxapuibl.
Obwwuii  nnaH CTPoOeHUS U (DM3NKO-XMMMUYECKMe CBOWCTBA  Yrn1eBOAOB.
Buonornyeckne PyHKLMM YrneBoL0B.

Nunugbl. TnapodunbHO-rnapodobHble cBolicTBa. Knaccugukauma nmnuaos.
Tpurnuuepnabl, gocdonmnuapl, BOCKW, CTepouabl. Brvonorunyeckue QyHKUUN
nnmnuaos. Obuymne CBOMCTBA GUOMOTMYECKNX MeMOPaH — TEKYYEeCTb, CNOCOBHOCTL K
camo3amblKaHWI0, NOYNPOHNLIAEMOCTb.

HyknenHoBble kucnotel. AHK n PHK. CTpoeHune HYKNenHOBbLIX KUC/OT.
Hykneotugbl. MpuHumn komnnemeHTapHocTw. lMpasuno Yapradga. CTpykTypa
OHK — aBoiiHas cnvpanb. MecToHaxoxaeHue 1 6uonoruyeckne gyHkummn JHK.
Bugbl PHK. dyHkumm PHK B KneTke.

CTtpoeHue monekynbl AT®. Makpoaprnyeckme ceasu B Mosnekyne AT®.
Buonornyeckne yHkumMmn AT®. BoccTaHOB/EHHbIE MEPEHOCUNKKN, UX PYHKLUN B
KneTke. /lpyeue wuyxneosuompugocghamovr (HT®D). CekBeHupoBaHne [OHK.
Memoowi CEHOMUKU, MPAHCKPUNMOMUKU, NPOMEOMUKU.

CTpyKTypHas 6uonorus: 6uoxmMmmyeckme n bmodusnyeckmne mccnefoBaHns
cocTaBa W MPOCTPAHCTBEHHOW CTPYKTYpbl GUMOMONEKYN.  Mooeruposanue
CMpyKmypol U OYHKYuil OUOMONEKYT U UX Komniekcos. KomnviomepHuiti ousatin u
opeaﬂuqecmtﬁ CUHmes 6MOM0]Z€KyJZ uux Henpupodybzx aAHANo02o86.

JdeMoHCcTpamuun

MopTpeTsl: J1. MonuHr, K. YoTcoH, ®. Kpuk, M. YunkuHc, P. ®paHKInH,
®. CaHrep, C. Npy3nHep.

Avarpammbl:  «PacnpefeneHne XUMUYECKUX 3MIEMEHTOB B  HEXMBOIA
npupoge», «PacnpefeneHne XMMUYECKNX 3/IEMEHTOB B XKUBOI NPUPOSe».

Tabnuubl 1 cxembl: «[lepuogmyeckas TabnmMua XMMUYECKUX 3/1EMEHTOBY,
«CTpoeHVe Monekynbl BoAbl», «BellecTBa B cOCTaBe OpraHu3moB», «CTpoeHue
MONeKynbl 6enka», «CTPYKTypbl 6GENKOBOW MONEKYNbl», «CTPOEHNE MONEKyn
yrnesofoB», «CTpOeHWe MOMEeKYNn NUNUA0B», «HYKMEMHOBbIE  KWUCNOTbI»,
«CTpoeHune Monekysnbl AT®».

O6opynoBaHuMe: XMMrUyeckas nocyaa v obopygoBaHue.

JlaGoparopHas padora «OBHapyXeHne 6e/1KOB C NMOMOLLbIO Ka4yeCTBEHHbIX
peakuminy.

JlabopaTtopHasi  paGora  «lIccnefloBaHMEe  HYKNEMHOBbLIX  KWUC/OT,
BblAe/IEHHbIX U3 KNeTOK Pa3/InyHbIX OpraHn3MoB».

Tema 5. CTpoeHue n yHKIUM KJIETKH

Tunbl KMNETOK: 3yKapuoTuyeckas W npokapuotuyeckas. CTPyKTypHO-
(hYHKUMOHa/IbHblE 06pa30BaHNA KIETKMN.



CTpoeHMe NPoKapnoTMUECKOIN KNeTKW. KneTouHas cTeHKa 6akTepuia u apxei.
OCOGEHHOCTU CTPOEHUS reTepoTPOHON W aBTOTPOMHOM MNPOKAPUOTUUECKUX
KneToK. MecTo v posib NPoKapnoT B G1UOLEHO3aX.

CTpoeHue " (hYHKUMOHMpPOBaHME 3YKapMOTNYECKOM KNETKMN.
Mnasmatnyeckas MembpaHa (nnasmanemma). CTpyKTypa nna3MaTuyecKom
MeM6paHbl. TpaHCNOPT BELLECTB Yepe3 MnasMaTnyeckyto memopaHy: NacCUBHbIA
(andpdpysms, obneryéHHas andysmns), akTMBHbIA (NEPBUYHBLIA M BTOPUYHBINA
aKTMBHbIN  TpaHcnopT). [lonynpoHMLaeMocTb MeMbpaHbl. Pabota HaTpuii-
Ka/JIMeBOro Hacoca. dHAOLMTO3: MUHOUMTO3, (haroumtos. Jk3oumTtos. KnetoyHas
cTeHKa. CTpyKTypa 1 (hyHKUMM KNETOYHOW CTEHKM PacTeHWiA, rpnooB.

LinTonnasma. Lintosons. LnTtockeneT. ABmxeHne umtonnasmel. OpraHoubl
KneTkn. OpHoMembpaHHble OpraHomfbl KAeTKW: 3HAonfasMatuyeckas cetb
(AMNC), annapaT [onbAXun, NN30COMbI, UX CTPOEHUE M (PYHKUMK. B3ammocBAa3sb
0HOMEMOpPaHHbIX OpraHonAoB KneTKW. CTPOeHWe TpaHyNsapHOro PeTUKynyma.
Mexanusm nanpasnenus oenxos ¢ IIIC. CUHTE3 pacTBOPUMbIX 6enkoB. CuHTe3
KNETOYHbIX  MembpaH. [nagkuidi  (arpaHynsipHblid)  3HAOMNa3MaTUUECKUIA
petukynym. CekpeTopHas (yHKUMA annapata Monbmpkn. Moougukayus b6enxkos 6
annapame [onvoocu. Copmuposxa 6enxos 6 annapame IoavOxcu. TPaHCNOPT
BELLLECTB B KNeTKe. Bakyonu pacTuTeNbHbIX KNeToK. KNeTouHbIin oK. Typrop.

[MonyaBTOHOMHbIE ~ OpraHouAbl  KNeTKU:  MUTOXOHAPWMW,  MIacTufpl.
IIpoucxoocoenue mumoxonopuii u niacmud. Cumouoeenes (K.C. Mepeockosckuil,
JI. Mapeynuc). CTpoeHWe W (YHKLUUMN MUTOXOHAPWUMA W nnactug. [epBuyHble,
BTOPMYHbIE W C/IOXKHbIE  MAacTUAbl  (POTOCUHTE3MPYIOLLUMX  3YKapuoT.
X1oponsiacTbl, XpOMOMNACTbl, NEKONIACTbl BbICLUMX PacTeHUIA.

HemeMb6paHHble opraHomabl KneTkn CTpoeHue v yHKUUN HEMEMOPaHHbIX
opraHongos KNETKW. Prnéocombl. IIpomeorcymounvle Qunamernmeot.
MukpounameHTbl. Axmunosvie  muxpogpuramenmol.  MbILLEYHbIE  K/ETKW.
Axmunosvle kKomnonenmol Hemvliuieunvlx Kiemok. MUKPOTPYOOUKU. KNeTOYHbIN
UeHTp. CTpoeHWe W [OBWKEHWE IKIYTUMKOB W  pecHu4YeK. MUKpoTpyboUKu
untonnasmbl. LIeHTpuonb. berxu, accoyuuposammvie ¢ Mukpo@uiameHmamu u
muxpompyooukamu. Momopuvle beaku.

Appo. O6ono4UKa a4pa, XPOMaTUH, Kapronnasma, A4pbILWKA, X CTPOEHME U
(YyHKUMW. AfepHbld  6e/IKoBbIA  MaTpUKC. [pOCTPaHCTBEHHOE PACMOSIOKEHME
XPOMOCOM B WHTepasHOM fafpe. Dyxpomamun u cemepoxpomamun. Bbenku
XpOMaTUHA — TWUCTOHbI. /JJuramuka sdepunou obonouku 6 mumo3e. foepHbiil
mpancnopm.

KneTouHble BKIOYeHNA. CpaBHUTENbHAA XapaKTePUCTMKA KIETOK 3yKapuoT
(pacTUTENbHOM, XXMBOTHOW, FPUGHON).

JdemoHcTpanumn



MopTpeTobl: K.C. MepexxkKoBckuid, J1. Maprynuc.

Tabnuubl 1 cxembl: «CTpOEHME 3YKapUOTMYECKON KNeTKu», «CTpoeHune
XXVWBOTHOW  KNeTkum», «CTpoeHWe  pacTUTENIbHOW  KNeTku»,  «CTpoeHue
MUTOXOHAPUMN», «AAp0o», «CTPOeHNE NPOKAPUOTUYECKON KIETKMNY.

O6opyaoBaHMe: CBETOBOW MMWKPOCKOM, MWKPONpenapatbl pPacTUTe/NbHbIX,
YXMBOTHbIX KNETOK, MUKponpenapartbl 6akTepuasibHbIX KNeToK.

JlabopaTtopHass paGora «l/I3yyeHVe CTPOEHUA K/ETOK  Pas/INYHbIX
OpraHn3mMoB».

IMpakTuyeckas padora «/13yyeHrie CBOINCTB KIIETOYHON MeMOpaHbI».

JlabopaTopHass paGora «lccnefosaHve nnasmonusa W [ennasmonnsa B
PaCTUTE/IbHbIX KNeTKax».

IpakTuyeckass  padora  «/3yyeHue  [BMXKEHWUA  UMTOMA3Mbl B
PaCTUTE/IbHbIX KNeTKax».

Tema 6. O0MeH BelIeCTB M NPeBpallleHNEe JHEPTHH B KJIETKe

AcCCUMnIALMA 1 AUCCUMUAALMA — ABE CTOPOHbI MeTabosimama. Tunbl 06MeHa
BELLECTB: aBTOTPOMHBIA N reTepoTPO(HbIA. Y4yacTue Kucnopoga B O0BMEHHbIX
npoueccax. OHepreTMyeckoe obecrneveHne KeTKW: rnpespaweHne ATD B
06MeHHbIX npoueccax. PepMeHTATUBHBIA XapakTep peakuuin  KIeTOUYHOro
MeTabonmama. ®PepMeHTbl, MX CTPOEHME, CBOMCTBA WM MEXaHW3M [eiACTBuMS.
KogepmeHTbl. OTiMuma pepMeHTOB OT HEOPraHUYeCcKMUX KaTasim3aTopos. benku-
aKTMBaTopbl N BENKN-UHTMOUTOPbI. 3aBMCUMOCTb CKOPOCTU (hepMeHTaTUMBHbIX
peakuuii OT pas/IMYHbIX PaKTOPOB.

MepBUYHbIA  CUHTE3 OpraHWYecKMX BelLeCTB B KeTke. POTOCKMHTES.
AnoxcueeHHblll U OKcueeHHwlli omocunmes y obaxmepuii. Ceemocodbuparowue
nUcMermysl U nuemeHnnivl peakyuoHHo2o yenmpda. Ponb XﬂOpOﬂﬂaCTOB B ﬂpOLl,GCCG
(hoTocuHTe3a. CeeToBast 1 TeMHoBas (hasbl. @omoowixanue, Cs., C4. u CAM-munuol
Gomocunmesa. NMPOJYKTMBHOCTb (POTOCMHTE3a. BnvsHME pasiMyHbIX (DaKTOpPOB
Ha CKOpPOCTb pOTOCKMHTE3a. 3HaYeHme POToCMHTE3A.

XemMOoCUHTES. Pa3Ho06pasne OpraHn3mMoB-XeMOCUHTETUKOB:
HUTPUUUMpYOLWMe OGakTepum, Xenesobaktepun, cepobakTepuu, BOAOPOAHbIE
bakTepuun. 3Ha4YeHNe XeMOCUHTE3a.

AHa3po6Hble opraHuambl. Bugbl 6poxkeHus. TpofyKTbl OpOXeHUs N KX
MCNONb30BaHWE YesloBEKOM. AHa3pOOHble MUKPOOPraHuW3Mbl KakK OOBEKTbI
OVMOTEXHOIOTMM U BO3OYAUTENN BONE3HEN.

A3p06HbIe OpraHu3Mmbl. Aranbl 9HepPreTUYecKoro obmeHa.
MofroToBUTENBbHbLIV 3Tan. ['MKONN3 — 6ECKUCNOPOLHOE pacLLensieHne rIoKo3bl.

Bronornyeckoe oKuUCNeHNe, NN KETOYHOE [biXaHue. Po/lb MUTOXOHAPWIA B
npoueccax 6MoNOrM4eckoro okucieHus. Limknuyeckme peakuun. OKUCINTENIbHOE
(hochopunmpoBaHne. Jduepeusi memobpanno2o epaduenma npomonos. Cunmes



AT®D: paboma npomonnoi ATD-cunmaszwvl. [pemmyLlecTBa aspobHOro nyTtu
06MeHa BelLleCTB nepes aHa3PoOHbIM. OPGEKTUBHOCTb 3HEPreTUYECKOrO 0OMeEHa.

JdemoHcTpanuun

MopTpeTbl: k. Mpuctan, K. A. Tumupsases, C. H. BuHorpagckuin, B. A.
OHrenvrapar, . Mutyenn, I'. A. 3aBap3nH.

Tabnuupbl U cxembl: «POTOCUHTES», «OHEPreTUYECKNI 0OMEH», «BUOCUHTE3
6enka», «CTpoeHne pepMeHTa», «XeMOCUHTE3».

O6opypaoBaHMe: CBETOBOM MUKPOCKOM, 060pyAOBaHWe ANS MPUrOTOBEHUA
MOCTOSAHHbIX N BPEMEHHbIX MUKPOMpPenapaTos.

JlaGopaTopHass paGora  «l/I3ydyeHMe  KaTa/IMTMYECKON  aKTUBHOCTU
(hepMeHTOB (Ha Npumepe amuiasbl UNN KaTanasbl)».

JlaGoparopHas paGora «lM3yyeHVe (hepMeHTATUBHOIO pacLiensieHuns
nepokcunia BOAOPOAA B PACTUTENbHBIX N XKMBOTHbBIX KNETKax».

JlaGoparopHass paGora «CpaBHEHMe nNpPOLEeCcCCOB  (JOTOCUHTE3a U
XEMOCUHTEe3a».

JlaGoparopHas padora «CpaBHEHMe MPOLLECCOB OPOXKEHUSA U AbIXaHNS».

Tema 7. HacneancrBeHHass uHGOPMALUSA M peajM3alus e€é B KJIeTKe

Peakuun MaTpuyHOro cuHTesa. MpuHUMN KOMMIEMEHTApHOCTU B peakLunsax
MaTPUYHOro CUHTe3a. Peasim3auns HacnefCcTBEHHOM MHGopMaLmn. eHeTUYeCKunin
KOA, ero CBOWCTBa. TpaHCKpMNuusa — MaTpuuHblii cuHTe3 PHK. TpuHUmnb
TPaHCKPUNUUKN: KOMMNJEMEHTAPHOCTb, aHTUMNapannefibHoCTb, aCUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 syxapuomuuecxoii kiemxe. Hexooupyrowue PHK.

TpaHcnauma n eé atanbl. YyacTue TpaHcnopTHbIX PHK B 6MocnHTe3e Genka.
Ycnosus 6uocuHTe3a 6enka. KogupoBaHue amMWHOKUCNOT. Ponb pubocom B
brocrHTe3e benka.

Cospemennvle npeocmasienus o cmpoeruu cenos. OpraHusauma reHoma y
NPOKapuoT N 3yKapuoT. Perynaums akTMBHOCTU FeHOB Y NpoKapuoT. [mnoTesa
onepoHa (P. XKakob, XK. MaH0). MorexyriapHole Mexanuzmvl IKCAPECCUU 2€HO8 )
sykapuom. Ponv xpomamuna 6 pezynsyuu pabomsi 2enos. Perynauns 00MeHHbIX
MPOLLEeCccoB B KeTKe. KneTouHbli roMmeocTas.

Brpycbl — HEK/IETOUHbIE (DOPMbI XXMU3HN N 06NUraTHble napasvTtbl. CTpoeHue
MPOCTLIX M CNOXHbIX BMPYCOB, PETPOBMPYCOB, bakTepuogaros. JKusnennolii yuxi
JIHK-cooepocawux  eupycos, PHK-codepocawux eupycos, 6axmepuogazos.
Obpamuas mpanckpunyus, peeepmasa, uHmezpasa.

BupycHble 3a60/1eBaHNA YenioBeKa, XXMBOTHbIX, pacTeHuin. CMNiAL, COVID-
19, coymasibHble U MeAULMHCKME NPobemMbl.

buoungopmamuxa: unmeepayusi u ananusz b6orvuux maccusos («bigdatar)
CMPYKMYPHBIX Ouoocudeckux oannvix. Hanomexwnonoeuu 6 buonocuu u meouyume.
Ilpoepammupyemole hynxkyuu 6enxkos. Cnocobvi 00cmasKu 1eKkapcme.



JdemoHcTpanuun

MopTpeTsl: H. K. Konbuos, 4. V. ViBaHOBCKMUIA.

Tabnuubl N cxembl: «bMOCKMHTE3 Genka», «eHeTUYEeCKNiA Kog», «Bupycol»,
«bakTepuodgaru».

IIpakTuueckas padora «Co3faHne Moaenu Bupyca.

Tema 8. JKusHeHHBIH UK KJIETKH

KneTouHbli UMK, €ero nepuoabl W perynauus. WHTepdasa M MUTOS.
OC06eHHOCTU MPOLECCOB, MPOTeKalWwmx B MHTepgase. MOAroToBKa KNETKM K
neneHnto.  TIpecMHTeTUYeCKNiA  (MOCTMUTOTUYECKUIA),  CUHTETUYECKUIA 1
MOCTCUHTETMYECKNIA (NPEMUTOTUYECKINIA) Nepurofbl NHTepdasbl.

MaTpuuHblii cuHTe3 OHK — pennuvkaumsa. MpuHumnbl penamkauun OHK:
KOMMN/IEMEHTAPHOCTb,  MO/TYKOHCEPBATUBHbLIA  CUMHTE3,  aHTUNapainenbHOCTb.
MexaHnsm pennnkauun AHK. Xpomocombl. CTpoeHue XpoMOCOM. Tenomepbl U
TenlomMepasa. XPOMOCOMHbIA Habop KNeTKM — KapuoTwun. [OunaougHold ©
raniougHbln  Habopbl XPOMOCOM. [TOMOMOrMYHbIE  XPOMOCOMbI.  [lonoBble
XPOMOCOMb!.

[eneHve knetkm — muto3. Crtagmm mMuTO3a WM NPOUCXOAALLME B HUX
npouecchbl. Tunbl MUTO3a. KapuvoOKnHE3 N LUTOKMHe3. buonornyeckoe 3HayeHue
MUTO3a.

Perynauma MWUTOTUYECKOrOo UMKNa KNeTku. lporpammupyemas KneToyHas
rmbesnb — anonTos.

KnetouHoe £4po, XpPOMOCOMbI, (DYHKUMOHA/IbHAsA TEeHOMUKA. Mexanusmol
nponugepayuu, oupgepenyuposxku, cmapenus u eubenu xiemox. «ljugposas
K1emKay — ououn@opmamuyeckue mooeau QyHKYUOHUPOBAHUSL KIIeMKU.

JdeMoHCTpamuu

Tabnuubl N CXeMbl: «XKU3HEHHbIA UMK KNETKM», «Mutos», «CTpoeHue
XpoMocom», «Pennnkauna JHK».

O6opypoBaHMe: CBETOBOW MMKPOCKONM, MUKpONnpenapatbl: «MUTO3 B K/IETKaxX
KOpeLLKa flyKa».

JlabopaTopHas pabora «M3yyeHne XpoOMOCOM Ha rOTOBbIX
MUKponpenaparax».

JlabopaTopHas padora «HabntoLeHNe MTO3a B K/IETKAX KOHUYMKA KOpeLlKa
NnyKa (Ha roToBbIX MUKpOMpenaparax)».

Tema 9. CTpoenue n GyHKINH OPraHU3MOB

Buonorunyeckoe pasHoobpasme OpraHu13mos. OLHOKNeTOYHble,
KO/TOHWa/1bHbIE, MHOTOK/IETOYHbIE OPraHN3MbI.

OCOGEHHOCTN  CTPOEHUA N XKU3HELEATEeNbHOCTU  OAHOK/IETOYHbIX
opraHusmoB. baktepuu, apxew, OAHOKNETOYHble TIpPUbbl, OLHOK/IETOYHbIE
BOAOPOC/U, Apyrue NpoTUCTbI. KONOHWasIbHble OpraHn3Mbl.



B3anmocBsi3b 4YacTeld MHOFOK/IETOYHOrO OpraHusma. TKaHu, opraHbl U
cucTemMbl opraHoB. OpraHmMsMm Kak eiMHoe Lesnoe. [T'omeocTas.

TKaHW pacTeHWid. Tunbl pacTUTENIbHbIX TKaHeW: o06pas3oBaTesibHas,
MOKPOBHasA, MNPOBOAALLAS, OCHOBHasA, MexaHW4yeckas. OCOOEHHOCTM CTPOEHMS,
(hYHKUMI 1N pacrofioXKeHUs TKaHel B opraHax pacTeHuM.

TKaHW >XMBOTHbIX U 4enoBeka. TuMbl XWBOTHbIX TKaHeW: anuTennasibHas,
COeAMHUTENbHAA, MblleYyHas, HepBHas. OCOGEHHOCTM CTPOeHUs, (PYHKUMA 1
PacnonoXeHnst TKaHel B opraHax XMBOTHbIX W Ye0BeKa.

OpraHbl. BeretatmBHble W reHepaTVBHblE OpraHbl pacTeHuid. OpraHbl ©
CUCTEMbI OPraHoB YXMBOTHbLIX U YenoBeKa. PyHKLUMM OpraHoB 1 CUCTEM OpPraHos..

Onopa Tena opraHnM3MoB. Kapkac pacTeHuil. CKenetbl OAHOKMETOYHbIX W
MHOFOK/IETOYHbIX >KMBOTHbIX. Hapy>HbIA U BHYTPeHHUI ckeneT. CTpoeHWe wu
TUNbI COeAMHEHNS KOCTEN.

[BKeHne  opraHuamMoB.  [BW>KeHWe  OOHOKNETOYHbIX  OpraHuM3MOB:
ameébonHoe, XryTUKOBOe, PeCHUYHOoe. [BVKeHWe MHOrOKNEeTOUHbIX PacTeHWA:
TPOMU3Mbl N HACTUW. [BUXEHME MHOrOKNEeTOYHbIX >XMBOTHbLIX M Ye/l0BeKa:
MblLLleYyHas cuctema. Pedonekc. CkeneTHble MbiLLbI 1 KX paboTa.

[MuTaHne opraHusmoB. [lornowleHne BOAbl, YrNEKUCNoro rasa wu
MWUHepP&asIbHbIX BELLECTB pacTeHUsMU. [MuTaHue XUBOTHbIX. BHYTPUNONOCTHOE U
BHYTPUKIETOYHOE nuLieBapeHne. lMnTaHMe MNO3BOHOYHbLIX XUBOTHbIX. OTAeNbI
NULLEBAPUTENBHOIO TpakTa. [lulleBapuTenbHble >Kenesbl. [uileBapuTenbHasa
cucTema YesioBeEKa.

[bIxaHne opraHn3moB. [biXxaHne pacTeHNA. [dbiXxaHWe XXMBOTHbIX. Auddy3uns
ra3oB Yepes3 NOBEPXHOCTb KNETKU. KoxXHOe AbixaHue. [bixaTenbHasa NoBepxXHOCTb.
YKabepHoe 1 néroyHoe AbixaHue. ObixaHve N03BOHOUHBIX XXMBOTHBIX U Ye/0BeKa.
OBOMIOLMOHHOE  YCNOXXHEHME CTPOEHUA NETKUX TMO3BOHOYUHbLIX >KUBOTHbIX.
[bixaTensHas cucteMa 4enoBeka. MexaHU3M BEHTUNAUMW NETKUX Y NTUL U
MIEKONUTatoLWmX. Perynaums abixaHus. OpixaTe/lbHble 06bEMBI.

TpaHCnopT BeLWEeCTB Y OpPraHWM3MoB. TpaHCMOPTHble CUCTEMbl PaCTEHWIA.
TpaHCNOpPT BeWeCTB Y XXMBOTHbIX. KpOBeHOCHass cuUcTemMa W €€ opraHobl.
KpoBeHOCHass cucTemMa MO3BOHOYHBLIX XKMBOTHbIX W yenoBeka. Ceppue,
KPOBEHOCHble cocyfbl M KpoBb. Kpyru KpoBoob6palleHus. OBOMOLUMOHHbIE
YCNOXXHEHUS CTPOEHWNA KPOBEHOCHOW CUCTEMbI MO3BOHOUHBIX XXUBOTHbIX. PaboTta
cepaua v eé perynaums.

BblgeneHve y opraHusMoB. BblgeneHve Yy pacTeHuwid. BblgeneHve 'y
XUBOTHbIX. CoKpaTuTenbHble Bakyonu. OpraHbl BblgeneHusa.  ®dunbTpauns,
CeKkpeuusa 1 obpaTHOe BCacbiBaHWe KakK MexaHu3Mbl paboTbl OpraHoB BblAeNeHUS.
CB#3b M0/I0CTM Tefa C KPOBEHOCHOW U BbIAeNNTENbHOM cucTeMamMu. BbigeneHme y



MO3BOHOYHbIX XXMBOTHbIX U 4enoseka. Moykn. CTpoeHne 1 yHKUNOHMPOBaHWE
HedhpoHa. Obpa3oBaHME MOYM Y YeNoBeKa.

dawnta y opraHusmoB. 3aliuTta Yy OAHOKIETOYHbIX opraHu3moB. Cnopebl
GaKkTepuii M UWUCTbl MPOCTEMLWMX. 3alnTa Yy MHOFOK/IETOUHbIX PacTeHWA,
KyTukyna. CpefcTBa NacCUBHOM N XMMNYECKOW 3alnTbl. PUTOHUMAbI.

3awmnTa y MHOMOK/ETOUYHbIX XMBOTHbIX. [MOKPOBbI M WX MNPOU3BOAHbLIE.
3awmnTa opraHmama OT 6one3Heil. VIMMyHHasi cuctema 4venoBeka. KNeTouHblin u
ryMopasibHblAi UMMYHUTET. BPOXAEHHLIA U NPUOBPETEHHBIA  CNeLnprnyecKnia
NMMYHUTET. Teopus KNOHa/IbHO-CeNneKTMBHOro ummyHuteta (M. dpamx, ®. M.
BepHeT, C. ToHerasa). BocnasnnTesibHble OTBETbI OPraHn3mMoB. Po/b BPOXXAEHHOIO
MMMYHUTETa B Pa3BUTUM CUCTEMHbIX 3a60/1€BAHUIA.

PasgpaXumocTb UM perynauma y  OpraHuMsmMoB. Pa3fpaXumoctb Yy
OAHOK/ETOYHbLIX OpraHuM3MoB. TakCUCbl. Pa3gpakmmocTb U perynauums y
pacTeHuin. POCTOBbIE BELLIECTBA U UX 3HAYEHNE.

HepBHas cuctema u peieKTopHas Perynauust 'y >XMBOTHbIX. HepsHas
cuctema v eé oTaenbl. IBOMOLMOHHOE YCNOXHEHNE CTPOEHNS HEPBHOWN CUCTEMbI
Yy XWUBOTHbIX. OTAeNbl rofioBHOr0 MOo3ra MO3BOHOYHbIX YXMBOTHbIX. Petriekc u
pethnekTopHas ayra. be3sycnoBHble 1 YCIOBHbIE pediieKcsl.

'ymopasibHaa perynauma n 3HOOKPUHHAA CUCTEMA >KMBOTHLIX M YesloBeKa.
XKenesbl 3HAOKPUHHOW CUCTEMbI WM WX TOPMOHbI. [leiicTBME TFOPMOHOB.
B3avMOCBSA3b HEPBHOW U 3HAOKPWHHON cucTem. [mnoTasamo-runopusapHas
cucTema.

JdeMoHCTpamuu

MopTtpeT: W. I1. TaBnos.

Tabnuupl 1 cxembl: «OAHOKNETOYHbIE BOAOPOCAN», «MHOrMOKNETOUHbIE
BoAopocnn», «bakTepum», «lpocTeime», «OpraHbl LBETKOBbIX PaCTEHWUIA»,
«CucTeMbl  OpraHOB  MO3BOHOYHbLIX XXMBOTHbIX», «BHYyTpeHHee CTpoeHue
HaCEKOMbIX», «TKaHW pacTeHun», «KopHeBble CUCTEMbI», «CTpoeHMEe CTebns»,
«CTpoeHMe NIUCTOBOM MNNACTUHKM», «TKaHW XMUBOTHbIX», «CKeneT 4esioBeka»,
«lvweBaputenbHad cuctema», «KpOBEHOCHasd cuUCTEMa», «[lbiXaTenbHas
cuctema»,  «HepBHad  cuctema»,  «Koxa»,  «MblweyHaa  cuUCcTeMa»,
«BblgennTenbHas cucteMa», «3OHOOKPUHHAA cucTtema», «CTpPOEHUE MbILLbI»,
«IMMyHUTET»,  «KULIEYHOMONOCTHbIE»,  «CxXemMa  MUTaHUA  PacTeHWin»,
«KpoBeHOCHbIE  CUCTEMbI  MO3BOHOYHLIX >KUBOTHbLIX», «CTpOeHue runapbi»,
«CTpoeHne nnaHapum», «BHYTpeHHee CTpPOeHWe [0XKAEBOro 4yepssa», «HepBHasa
cuctemMa  pblb»,  «HepBHas  cucTema  narywku»,  «HepBHas — cucTema
npecmblkalowmxea»,  «HepBHaa  cuctemMa  NOTUL», «HepBHaa  cuUcTeMa
M/IEKONUTAIOLWLMX», «HepBHasA cuCTeMa YesioBeKa», «PeteKke.



O6opypaoBaHMe: CBETOBOM MUKPOCKOMN, MMUKponpenapatbl O4HOKIETOUHbIX
OpraHusMoB, MUKpornpenapaTbl TKaHei, pPakoBUHbI MOJIIFOCKOB, KONIEKLMUK
HaCeKOMbIX, WUIIOKOXMNX, YXUBbIE 3K3EMMAPbl KOMHATHbLIX PacTeHuWid, repbapumu
pacTeHWin pasHblX OTAEN0B, Bf&XHble NpenapaTbl >XMBOTHbLIX, CKENeTbl
MO3BOHOYHbIX, KOMINEKUMA 6EeCrMO3BOHOUHBLIX YWMBOTHbIX, CKENeT 4esloBeka,
obopyaoBaHue 4ns 4eMOHCTPaLMM NOYBEHHOIO U BO3AYLLHOIO NUTaHUS PacTeHWA,
pacLLeneHns Kpaxmana n 6enkoB nog gectemem epMeHTOB, 060pya0BaHMe Ans
[AEMOHCTpaLMmM ONbITOB MO M3MEPEHUIO YKXU3HEHHOW EMKOCTU NETKMUX, MexaHu3ma
AbIXaTe/IbHbIX ABUXEHWIA, MOAENN FO/IOBHOIO MO3ra pas/inyHbIX XXMBOTHbIX.

JlaGopaTopHasn paGoTa «/3y4yeHne TKaHeN pacTeHNN».

JlaGopaTopHasn padoTa «/3y4yeHne TKaHEN XKUBOTHbIX.

JlabopaTopHas pa6ota «/13yyeHne opraHoB LBETKOBOI0 PacTEHUA».

Tema 10. PazmHokeHHe M pa3BUTHE OPraHU3MOB

®opmMbl pasMHOXeHUS OpraHn3moB: 6ecnonoe (BKNKOYas BeretaTMBHOE) U
nonosoe. Bwugbl 6ecnonoro  pasMHOXEHWS:  MOYKOBaHWe,  COPYNAUmS,
(hparmeHTaums, KNOHUPOBaHMe.

MonoBoe pasmMHOXeHMWe. MofoBble KNETKW, MM rameTbl. Melio3. CTagum
Melio3a. [oBefeHNe XpOMOCOM B Meiio3e. KpoccuHroBep. B1onornyeckuii cmbicn
Meio3a M NonoBoro npouecca. Meilo3 M ero Mecto B >KW3HEHHOM LMKSe
OpraHu3Mos.

MpensapoppbileBoe pa3suTme. ['ameToreHes y XXUBOTHbLIX. [10/10Bble Xenessbl.
O6pa3oBaHMe 1 pa3BMTHE NOMOBbIX KNEeTOK. CnepmaToreHes 1 ooreHes. CTpoeHue
MOJIOBbIX K/IETOK.

OnnogoTBopeHne 1 3MOPUOHaNIbHOE  PasBUTME HKMBOTHbLIX. Cnoco6bl
OM/I0A0TBOPEHNUSA: HAPY>KHOe, BHYTPeHHee. NMapTeHoreHes.

VHanBuayanbHoe pa3BuTUe OpraHn3mMoB (OHTOreHes). AMOPUONOrns — Hayka
0 Pa3BUTUM OPraHU3MOB. Mopgoecenes — 00Ha u3 2nasuvix npPoodIem IMOPUOTIOSUML.
Konyenyus  mopgpocenoe u mooenu mopghoceneza. Ctagum 3smbpuoreHesa
XMBOTHbIX (Ha npumepe  narywku).  ApobneHve. Tunbl  ApobneHus.
Jlemepmunuposannoe u HedepmunuposarnHoe oOpoobnenue. bnacmyna, munsi
oracmyn. OCOBEHHOCTM [ApPO6MeHUA MeKONUTaloWmMX. 3apobllleBble JIMCTKK
(racTpynsaums). 3aknagka opraHoB 1 TKaHein 13 3apo/blLLeBbIX IMCTKOB. B3anmHoe
B/IMSAHNE YacCTeill pa3BMBAIOLLEroCs 3apofbla (3MOpUOHasIbHas WHAYKLMS).
3aknaflka njaHa CTPOEHUS D>KMBOTHOIMO Kak pe3y/nbTaT  MepapXmMyecKmx
B3aMMOAENCTBUIA TeHOB. BnusHMe Ha 3MOPUOHA/IbHOE pa3BUTUE pPas/INUHbIX
(haKTOPOB OKPY>KatoLLet cpespl.

PoCT ©n pa3BuTUE >XMBOTHbIX. [OCTaIMOpMOHaNbHbLIN nepuog. lMpsmoe u
Henpsamoe pas3BuTMe. Pa3BuTve C MeTamMop(o3oM Yy 6ecrno3BOHOYHbLIX W
MO3BOHOYHbIX >XMBOTHbIX. BMOMOrMYecKoe 3HaYeHWe MpPSAMOro UM HenpsMoro



pasBUTUA, UX pacnpocTpaHeHne B npupofe. Tunbl pocTa XXUBOTHLIX. DaKTOpbI
PErynaummn pocTa >XMBOTHbLIX N Yenoseka. CTaanm NoCcTaMOPMOHANIBHOIO Pa3BUTUSA
Y )XMBOTHbIX U YenoBeka. [epnoabl OHTOreHesa yenoeka. CTapeHue n cMepTh Kak
bronornyeckme npoLecchbl.

PasMHOXeHMe N pa3BuUTMe pacTeHWid. ameTomT M cropouTt. Meiio3 B
XXM3HEHHOM UMKNe pacTeHuid. O6pa3oBaHMe CMNop B Mpolecce Menosa.
FameToreHes y pacTeHuit. OnNMOLOTBOPEHVME W pa3BUTUE  PacTUTESIbHBIX
opraHusmoB. [1BOiHOe OMN/040TBOPEHNE Y LBETKOBbLIX pacTeHuii. Obpa3oBaHue U
pa3BUTNE CEMEHN.

MexaHn3Mbl Perynsaumm OHToreHesa y pacTeHu U XKMBOTHbIX.

JdemoHcTpanumn

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

Tabnuubl 1 Ccxembl: «BeretatvBHOe pasMHOXeHWe», «Tunbl 6ecrnosoro
PasMHOXEHUA», «Pa3sMHOXeHWe XnamnaoMoHalbl», «PasMHOXEHWEe 3BI/IEHbI»,
«Pa3smMHOXeHNe ruapbl», «Meinos», «XpoMOCOMbI», «"aMeToreHes», «CTpoeHume
ANLEKNeTKN 1 cnepmato3onga», «OCHOBHbIe CTaguM OHTOreHesa», «l1psmMoe K
HenpsmMoe pasBuTMe», «Pa3BUTME MaMCKOro >Xyka», «Pa3BUTue capaHuun»,
«Pa3BnTne NArywKkn», «[BOMHOE ONOAOTBOPEHME Y LIBETKOBbIX PaCTEHWUA»,
«CTpoeHne CeMsH O4HOAO/MbHLIX U ABYLO/bHBIX PaCTeHW», «XKU3HEHHbIA LUK
MOPCKOM  KanycTbl», <« KWU3HEHHbIA UMK MXa», «KU3HEHHbIA  LUKN
NanopoTHUKa», «KU3HEHHbIN LMK/ COCHbI».

O6opyfoBaHMe: CBETOBOM MMKPOCKOM, MWKporpenapaTbl AWLEKNETOK U
cnepmato3ouaoB, Mofenb «LIMKn pasBuTms NAryLKm».

JlaGoparopHasi padora «V/I3yyeHne CTPOEHMA NOJIOBLIX KNETOK Ha roTOBbIX
MUKpOMpenapaTax».

IIpakTnyeckass padora «BbIABNEHNE NPU3HAKOB CXOACTBA 3apO/bILLEN
MO3BOHOYHbIX XXMBOTHbIX».

JlabopaTopHass pabora «CTpOEHME OpraHoB pPasMHOXEHUA BbICLUNX
pacTeHUi».

Tema 11. I'eHeTuka — Hayka 0 HACJIEACTBEHHOCTH M HM3MEHYUBOCTH
OpPraHu3MoB

NcTopus CTaHOB/IEHUS M Pa3BUTUA TEHETUKM KakK Hayku. Pabotbl T
MeHgens, . ge ®pusa, T. MopraHa. Posiib 0TEYECTBEHHbLIX YUYEHbLIX B PasBUTUU
reHeTukn. Pa6otbl H. K. Konbuosa, H. V. Basunosa, A. H. benosepckoro, I'. 1.
KapneueHko, 0. A. dunmnyeHko, H. B. Tumodeesa-PecoBCcKoro.

OCHOBHbIE reHeTUYECKNE NMOHATUSA N CUMBOJIbI. [TOMOIOrNYHbIE XPOMOCOMBI,
a/iNeNbHble TeHbl, anbTepHATUBHbIE MPU3HAKX, AOMWUHAHTHLIA U PELECCUBHBIN
MPU3HaK, roMoO3nUroTa, reteposnroTa, YNCTas NNMHKUA, TMopuabl, reHoTun, heHoTumn.



OCHOBHble ~ MEeTOAbl  TEHETUKWU:  TMOPUAONOrNYECKUA,  LIUTONOTUYECKMIA,
MOJIEKYNIAPHO-TEHETUYECKMUIA.

JdemoHcTpanuun

MopTpeTobl: . MeHpgens, . ae ®pus, T. MopraH, H. K. Konsuos, H. W.
Basunos, A. H. Benosepckuid, I'. [l. KapneyeHko, KO. A. ®ununyeHko, H. B.
TumodeeB-PeCoBCKMUIA.

Tabnuupl 1 cxembl: «MeToabl FeHETUKN», «CXeMbl CKPELLMBAHNA.

JlaGoparopHasi paGora «[lpo3ogmna Kak O0OBEKT  reHeTUYeCKuX
nccnefoBaHNm.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

MoHornépuaHoe ckpewmBaHue. TlepBblil  3akOH MeHaens —  3akoH
enHoo6pasunsi rMbpraoB NEPBOro NOKoMeHUs. NpaBnio AOMUHUPOBaHKS. BTopoit
3aKOH MeHpaens — 3aKOH pacluensieHns npusHakoBs. LInTonormyeckue OCHOBGI
MOHOTMOPUAHOIO CKpeLmBaHuA. M'MnoTesa YACTOThbI raMeT.

AHanumsmpytollee ckpewmsaHme. MpPoMeXyToUHbIA XapaKTep HacneaoBaHus.
PacLuenneHne npu3HaKkoB Npu HeMoJIHOM JOMUHUPOBaHNN.

AnrnbpuaHoe ckpelmBaHue. TpeTuin 3akoH MeHzens — 3aKOH He3aBUCUMOro
Hacnef0BaHUs NPU3HaKOoB. LinTonornyeckme  OCHOBbI  AUTMOPUAHOIO
CKpeLLnBaHuS.

CuenneHHOe HacnefoBaHWe npusHakoB. Pabotbl T. MopraHa. CuennieHHoe
HacnefoBaHWE TEeHOB, HapyLUeHWe CUENIeHns Mexay reHamu. XpomocoMHas
Teopus HacneaCTBEHHOCTN.

"eHeTuKa nona. XpOMOCOMHbIA MeXaHWU3M ornpefeneHunsi nona. AyTocoMbl U
M0/IOBble XPOMOCOMbI. [TOMOrameTHbI U reTeporamMeTHbIA Mos. [eHeTuyeckas
CTPYKTYypa MnonoBbIX XpOMOCOM. HacnefoBaHWe NPU3HaKOB, CLEMIEHHbIX C NMOJIOM.

TeHOTMN Kak Le/IoCcTHaa cuctema. MNnenoTponms — MHOXXECTBEHHOE [1eNCTBMe
reHa. MHOXECTBEHHbIN annennsm. B3aMMmopgeiicTBre HeannenbHbIX T[EHOB.
KomnnemeHTapHOCTb. dnucTas. NMonnmepus.

CeHETUYECKMIN KOHTPO/Ib Pa3BUTUSA PaCTEHUI, XXUBOTHbIX M YesioBeka, a
TaKKe (PU3MONOrMYECKMX MPOLECCOB, MOBEAEHUS W KOTHUTUBHBLIX (DYHKUWNA.
["eHeTUYeCKMe MexaHU3Mbl CUMOMOreHesa, MexaHU3Mbl B3aUMOAENCTBUSA «X035MH
— MapasuT» N «XO03IMH — MUKPOOMOM». [eHeTMYeCKMe acrekTbl KOHTPONs U
M3MEHEHUA HacneLCTBEHHOW MH(OpMaLMK B MOKOIEHUAX KNEeTOK M OPraHnU3MoB.

JdemoHcTpanumn

MopTpeTol: I'. MeHpgens, T. MopraH.

Tabnuubl 1 cxembl: «[lepBblii U BTOPOW 3aKOHbI MeHaens», «TpeTuid 3aKoH
MeHgensa», «AHannsnpyroLlee CKpellmBaHue», «HenosHoe AOMUHUPOBaHME,
«ClLenneHHoe HacnefoBaHMe MNPU3HAKOB Yy Apo3ousbl», «[eHeTuKa mnona,



«Kapnotnn 4enoseka», «Kapuotun Apo3odusbl», «Kapuotun  NTUlbI»,
«MHOXECTBEHHbI annennsam», «B3anMoaeincTemne reHoB».

Ob6opynoBaHve: Mofenb [ANd  LEeMOHCTpauuy  3aKOHOB  eMHO006pasus
rmopnaoB MepBoro MOKOMIEHUA W pacLUenieHns Mpu3HaKkoB, MOAenb ANS
[EeMOHCTpauUMM 3aKOHa He3aBWCMMOrO Hac/efoBaHUA MPU3HAKOB, MOLENb A/
[AEMOHCTpaUMM CLENIEHHOro Hac/iefoBaHUsi NPU3HAKOB, CBETOBOW MWKPOCKOM,
MuUKponpenapar: «po3opuna».

IpakTuyeckass padora «/I3ydyeHne pe3ynbTaTOB  MOHOrMOPUAHOIO
CKpeLLMBaH1s y 4p030(hnbI».

IpakTuyeckass  padora  «/I3yyeHne  pe3ynbrTatoB  AUTMOPUAHOrO
CKpeLLMBaH1s y 4p030(hnbI».

Tema 13. 3aK0oHOMEpPHOCTH U3MEHYNBOCTH

B3aumopencTBMe reHotMna w cpefbl Npu  (HOpMUPOBaHUM  (PeHoTUMA.
A3MeHYMBOCTb MPU3HAKOB. KayeCTBeHHbIE N KOMNYECTBEHHbIE NPU3HaKK. Buabl
MN3MEHYMBOCTW: HEHACNEACTBEHHAsA U Hac/eACTBeHHas.

MoandukaumoHHas  M3MeHYMBOCTb. Ponb  cpedbl B (DOPMUPOBaHUU
MOANMDUKALMOHHON M3MEHUMBOCTM. Hopma peakuun npusHaka. BapuaunoHHbIiA
psg W BapuauunoHHas Kpueas (B. WMoraHHceH). CBoiicTBa MOANMPUKALMOHHON
N3MEHUYMNBOCTW.

CeHOTMNMYeCKas M3MeHUMBOCTb. CBOMCTBA FrEeHOTUMNYECKON N3MEHUNBOCTU.
Buabl reHOTUMUYECKO N3MEHUYMBOCTW: KOMOUHATUBHAS, MYyTaLMOHHas.

KombrHaTBHas WM3MeHYMBOCTb. Meio3 M M0MoBOM NpoLecc — OCHOBa
KOMOMHATUBHOM N3MeHUYMBOCTU. POsIb KOMOUHATVBHOW M3MEHUMBOCTY B CO34aHUK
reHeTMYeCcKOro pa3Hoobpasms B npesenax o4HOro BMaa.

MyTauMoHHas W3MeHYMBOCTb. Buabl MyTauuil: reHHble, XPOMOCOMHbIE,
reHoMHble. CnOHTaHHble W WHAYLMPOBAHHble  MyTauuu.  SAnepHble  W©
uMTonasmarmyeckne mytauun. ComaTUyeckme W Mosiosble MyTauuu. MpuyrHbl
BO3HWKHOBEHWUA MyTauumi. MyTtareHbl M WX BAUAHWE HA  OpPraHu3Mbl.
3aKOHOMEPHOCTM MYTaLMOHHOIO npoLecca. 3akKOH TFOMOSIOTMYECKUX PSAOB B
HacneAcTBeHHOW n3MeHumBocTM (H.W. BaBmnos). BHesgepHas M3MEHUMBOCTL U
HacneCTBEHHOCTb.

Dnucenemuxa u INUSCEHOMUKA, PpPOJIb  INUCEHEMUUECKUX qbakmopoe 6
HACIe008AHUU U USMEHYUBOCTIU qbeHomunuueCicux NPpU3HAKoE y OpecaHu3IMoe.

JdemoHcTpanumn

MopTpeTol: I'. e ®pus, B. NoraHHceH, H. V. Basnnos.

Tabnuubl 1 cxembl:  «Bugbl  U3MeHUMBOCTUY», «MoAnMKaLMOHHas
N3MEHYMBOCTb, «KoMbuHaTvBHas N3MEHUYMBOCTbY, «Meino3s»,
«OnnopoTBopeHne», «I"eHeTnYeCKme 3a601eBaHNSA YenoBeKa», «Brabl MyTaumin.



Ob6opypaoBaHMe: XuBble N repbapHble 3K3eMMNIAPbl KOMHATHbLIX PacTeHW,
PUCYHKM (hoTorpadmm) XMBOTHBIX C Pa3/IMUYHbIMW BUAAMU N3MEHUMBOCTMN.

JlaGoparopHuasi padora «K/ccnegoBaHue 3aKOHOMepPHOCTEMN
MOAN(MKALMOHHON  M3MEHYMBOCTW. [1OCTpOEHMEe BapualuMOHHOro psga WU
BapUaLMOHHON KPUBOWA».

IpakTuyeckasn padora «MyTaumm y  [po3ogmnbl  (Ha  TOTOBbIX
MUKponpenaparax)».

Tema 14. I'eHeTnKa yejioBeKa

Kapnotun uyenoseka. MexayHapogHas nporpaMma uccrefoBaHWs reHoma
yenoseka. MeToabl  M3YYeHWA  TFEHETUKM  YefioBeka:  reHeasiorMyeckui,
6113HELLOBbIN, LMTOreHeTUYECKNIA, NonynAUMOHHO-CTaTUCTUYECKNIA,
MOJIEKYNAPHO-FEHETUYECKMUIA. CoBpemeHHoe onpegeneHune reHoTUNa:
MOSIHOTEHOMHOE CEeKBEHMPOBaHWE, reHOTUMMPOBaHWe, B TOM YKCe C NMOMOLLbIO
MLP-aHann3a. HacneacTeeHHble 3a601eBaHNS YenoBeka. ['eHHble Y XPOMOCOMHbIE
bonesHn 4enoseka. bonesHn ¢ HacneACTBEHHOW MpeLpacnonOXeHHOCTbIO.
3HauyeHne MeAMUMHCKON reHeTUKN B NPeAoTBPaLLeHN U NeYeHU TeHETUYECKMUX
3ab0neBaHMn YenoBeka. MeanKO-reHeTUUYECKOe KOHCY/bTMpoBaHWe. CTBOJOBbIE
KNeTkn. MOHATUE «reHETUYECKOro rpy3a». DTUYECKNe acneKTbl UCCNeaoBaHuin B
06/1aCTN pelakTMPOBaHNA TeHOMA 1 CTBOJIOBbIX K/ETOK.

CeHeTMYeCKMe (haKTOPbl MOBbILEHHOW YYBCTBMTENBHOCTM 4YenoBeka K
(hM3NYECKOMY 1 XMMUYECKOMY 3arpsa3HEHUIO OKpYyXXatoLlel cpefpbl. eHeTnYecKas
NpeLpacnofioKeHHOCTb Ye/loBeKa K natosiorusam.

JdeMoHCTpamuu

Tabnuubl 1 cxembl: «KapnoTun yenoseka», «MeTofbl U3YUYeHUS TeHETUKU
yesnoBeka», «I"eHeTuYecKme 3a601eBaHNS YeN0BEKa.

IpakTuyeckas padora «COCTaBNEHVE U aHANIN3 POAOCNOBHOM».

Tema 15. Centekuusi opraHusMoB

[loMecTvKaums 1 cenekums. 3apoxeHue Ccefekumnm U [OMeCcTUKauun.
Yuyenne H. . BaBunoBa 0 LleHTpax MpPOMUCXOXAEHNA W MHOroobpasns
KYNIbTYPHbIX pacTeHWid. Ponb Cenekuun B CO3LaHUN COPTOB PACTEHMIA U MOPOL
XMBOTHbIX. CoOpT, nopofa, wWTamm. 3aKOH TOMOJIOTMYECKUX PALOB B
HacnefiCcTBeHHOW u3MmeHumBocTM H. . BaswioBa, ero 3HavyeHue [Ans
CeNIeKLMOHHOM paboThbl.

MeTofbl CeNeKUMOHHOM pPaboTbl. VICKYCCTBEHHbIA OTOOP: MaccoBbld U
UHAMBUAYaNbHbIA.  JTanbl  KOMOWHALMOHHOWM  cenekuymun.  VicnbiTaHue
npoussoguTener no notomctey. OTOOP MO reHOTUMY C MOMOLLbIO OLEHKU
(heHOTUMA NOTOMCTBA U OTOOP MO reHOTUMY C NOMOLbLO aHann3a A HK.

NCKYCCTBEHHbI ~ MyTareHe3 Kak  MeTof  CeNeKUMOHHOW  paboTsbl.
PafnaunoHHbIN M XUMUYECKNIA MyTareHe3 Kak UCTOYHMK MYTaUUii Yy KybTYPHbIX



(hopM oOpraHu3moB. WCnonb3oBaHWE FEHOMHOrO pefakTMpPOBaHWA WM METOA0B
pekoMOUHaHTHbIX AHK ans nonyyeHns ncxofHoro marepuana g cenekumm.

[MonyyeHwne NoAnNIOUA0B. BHyTpuBMA0Bas rméopuamnsaums.
B/M3KOPOACTBEHHOE  CKpellvBaHWe,  wAM  UHGpPUAMHT.  HepoacTBeHHOe
CKpelymBaHme, wuam ayTopmauHr. eTepo3nc u ero npuyunHbl. KVicnonb3osaHue
reteposuca B cenekumn. OTganéHHaa rnbpuamsaums. MNpeogoneHve 6ecnnoaus
MEXBWUAO0BbIX TMOPUA0B. JOCTUXKEHMS CeNEKLUUN PACTEHUI U XXUBOTHBIX. «3erénast
PEBOTIIOYUAL.

CoxpaHeHue N n3yyeHe reHeTUYECKNX PecypcoB KY/bTYPHbLIX pacTeHui U
UX  OWMKAX  poAuuyerd  ANs CO34aHUsi  HOBbIX  COPTOB M rMbpuaos
Ce/IbCKOXO3ANCTBEHHbIX  KYNbTYP.  HM3yuenue, coxpamenue u  ynpasieHue
ceHemuyecKkumu pecypcamu CeNbCKOXO3AUCMBEHHBIX U NPOMbBICIIO6bLX IHCUBOMHBIX
6 Yyesix yayduerusd cywecmeyroujux u CO30AHUSL HOBBIX I’lOpOO, JUHUL U Kpoccoe, 6
mom uvucie ¢ npumeHeHuem COoBpPEMEHHbIX Memoooes HAy4HblX ucmedoeanud,
nepeoosuvlx uoell U NepCneKmuHbIX MexXHOLO0ULL.

JdemoHcTpanumn

MopTpeTbl: H. . Basunos, . B. MwnuypuH, . [. KapneuyeHko, I1. T1.
JlykbsiHeHKoO, b. J1. AcTtaypos, H. bopnoyr, A. K. benses.

Tabnuubl 1 cxembl: «LIeHTPbI MPOUCXOXAEHNA 1 MHOT000pa3uns Ky/bTYPHbIX
pacTeHuii», «3aKOH FOMOIOrMYECKMX PALOB B HAC/EACTBEHHON M3MEHUYMBOCTU,
«MeTofabl cenekummn», «OThanéHHas rmbpuamnsauns», «MyrtareHes».

JlaGopaTopHas padora «/13yyeHre COPTOB KyNbTYPHbIX PaCTEHWIA 1 NOPOA
OOMALLHUX YXUBOTHbIX».

JlaGopaTopHan padoTa «/3yyeHne METOA0B CENEKLMN PaCTEHNI».

IIpakTunyeckas padora «[1pMBMBKa PaCTEHNA».

Oxckypeusi «OCHOBHble MeTOAbl U JOCTUKEHUSA CeNekumn pacTeHuin U
XXNBOTHbIX (Ha CeNeKLNOHHY0 CTaHuu1o, NIEMEHHYIO (hepmy,
COPTOMCNbITATENbHBLIA  Y4acTOK, B TEM/INYHOEe XO35MCTBO, B /1abopaTtopuio
arpoyHMBEpPCUTETA UM HAYUYHOTO LIEHTPA)».

Tema 16. buorexHosorusi U CHHTeTH4YeCKasi OMOJI0TUsl

OO6beKTbl, UCMOMb3yeMble B OUOTEXHONOMMKU, — K/ETOYHbIE W TKaHeBble
KYNbTYypbl, MWKPOOPraHu3mbl, nx XapaKTepucTuKa. TpaanLUMoHHasA
ouoTexHonormsa:  xneboneyeHue, MOMyYeHUE  KUCNOMOJIOYHbIX  MPOAYKTOB,
BUHOZeNMe. MuKpPOOGUONOrnyecknin  cuHTes. OOBLEKTbI  MUKPOBMOIOTNYECKNX
TeXHONOrunin. NMpon3BoACTBO 6e/1Ka, aMMHOKUC/IOT U BUTaMUHOB.

Co3faHne TeXHONOMMn U MHCTPYMEHTOB Lie/ieHanpaBNeHHOro M3MeHEHUA U
KOHCTPYMPOBaHNA FTEHOMOB C Lie/Ibo NOJTyYeHUs OpraHu3mMoB U UX KOMIMOHEHTOB,
coAepxKalmnx He BCTpeYatoLLmecs B Npupoge OMOCUHTETUYECKME MYTH.



KneTouHast mHxeHepus. MeTofbl KyNbTypbl KNETOK WM TKaHeil pacTeHuin u
XMBOTHbIX. KpunobaHkn. ComaTvyeckas rubpuamsaums W COMaTUYECKMUiA
ambpuoreHes. lcnonb3oBaHWe raniougoB B CefekuuMn pacTeHuid. Ilonyuenue
MOHOKNOHANbHBIX anmumen. Mcnonv3zosanue MOHOKIOHANbHBIX U NOJAUKTOHATIbHBIX
anmumen 6 Mmeouyune. VICKYCCTBEHHOE OMIOAOTBOPEHME. PEKOHCTPYKLUNS
ANLEKNETOK N K/IOHMPOBaHMe XXMBOTHbIX. MeTog TpaHcnnaHTauum sigep KNeTok.
Texnonocuu 03()0p06]l€Hu}Z, KyJlomueupoeaHrusl u MUKDOKIIOHATTbHO20
PASMHOINCEHUA CeNbCKOXO3AUCH BEHHbIX Kyjlemyp.

XpOMOCOMHast M TeHHas WHXeHepus. VICKYCCTBEHHbIA CUHTE3 TeHa W
KOHCTpympoBaHue peKomMbuHaHTHbIX OHK. Cozdanue mpanceennvix opeanuzmos.
LOCTKEHNA 1 NEepcnekTUBbl  XPOMOCOMHOM U TEHHOW  MHXXEHepuw.
JKONOrNYecKme 1 aTnyeckme Npo6ieMbl FeHHOWN MHXEHEPUN.

MeauunHckune 6roTexHonormun. octreHomMHasa umpposas meauumHa. MNLP-
AMarHocTnKa. MeTaboNoOMHbIA aHanu3, TeHOLEHTPUYECKMIA aHann3 npoTeomMa
yenoBeka [ANs OLEHKM COCTOAHMA €ero 340poBbA. VICcnonb3oBaHWe CTBO/OBLIX
Knetok. TapreTHaa Tepanua paka. 3D-6uovHXeHepus [gnsa  pas3paboTku
(hyHAAMEHTa/IbHbIX OCHOB MeAMLMHCKUX TEXHOJNIOMMIA, CO3A4aHNA KOMIMIEKCHbIX
TKaHel coYeTaHWeM TEXHONOMNA TPEXMEPHOro GUONPUHTUHIA U CKaddongmHra
ON151 peLleHns 3afay NepcoHaIM3MpoBaHHOM MeLULMHbI.

Co3fjaHve BEKTOPHbIX BaKUMH C Lenbto obecreyeHns KOMOWHMPOBaHHOM
3awnTbl 0T BO3dyauTeneir OPBI, ycTaHOBNEHWE MOMEKYNAPHbLIX MEXaHW3MOB
(hyHKUmnoHmposaHna PHK-cogepalimx BMPYCOB, Bbi3blBAKOLWMUX 0CO60 OMNacHbIe
3a60/1eBaHMA YeN0BEKA U XKNBOTHbIX.

JdeMoHCTpamuu

Tabnuubl 1 cxembl: «/Icnonb3oBaHe MUKPOOPraHM3MOB B MPOMbILLIEHHOM
NPON3BOACTBE», «KNEeTOUHaA NHXeHepusa», «[ eHHasA UHXXEHEPUS».

JlaGoparopHas padora «l/3yyeHne 061LEKTOB OMOTEXHOIOT NN,

IIpakTuueckas padora «[1onyyeHNE MONOYHOKUCLIX MPOAYKTOB.

Okckypeusi  «BUOTEXHONOrMA — BadKHeWLWas MpouM3BOAMTE/NIbHAA Ccuna
COBPEMEHHOCTM (Ha BMOTEXHOIOrMYECKOe NPOU3BOACTBO)».

11 KIJACC

Tema 1. 3apoxaenne W pa3BUTHE IBOJIIHOHHBIX MPeEICTABJIEHUH B
OuoJioruu

JBONKOLMOHHAA Teopua Y. [apsBuHa. [1pednocbiikM  BO3HUKHOBEHUSA
AapBMHU3Ma. 2KN3Hb U HayyHasa gedatenbHocTb Y. [lapBuHa.

[BvxKyLme cunbl 3Boa0LMM BMAOB Mo Y. JapBuHy (BbICOKaA MHTEHCUBHOCTb
Pa3MHOXEHWA  OpraHM3MOB, Hac/leACTBeHHas  WM3MEHYMBOCTb, 6opbba 3a
CYLLIECTBOBaHWE, eCTECTBEHHbI M UCKYCCTBEHHBIA OTOOP).



OdopmneHne cuHTeTUYeCKOW Teopun 3sonoummn (CTI). HeilTpanbHas
Teopus  3gonwounn.  CoBpemMeHHas  3BONIOLMOHHAA  Guonorms.  3HauveHue
3BOJMOLMOHHON TeOpMM B POPMUPOBAHMMN €CTECTBEHHO-HAYYHOW KapTUHbI MUpa.

JdemoHcTpanuun

MopTpeTbl: ApuctoTtens, K. JlInHHel, XK. b. Namapk, 3. XK. CeHT-Unep, X.
KtoBbe, U. AapsuH, C. C. YeTtBepukos, N. V. LLmanbrayseH, k. XongenH, 4. K.
benses.

Tabnuubl 1M cxembl: «Cuctema >uor npupogbl (Mo K. JIMHHet0)»,
«JlecTHMUA XUBbIX cyulecTB (Mo Jlamapky)», «MexaHu3M (HopmMupoBaHnA
NMPUCMOCO6NEHNIA Yy pacTeHUA U KMBOTHbLIX (N0 Jlamapky)», «KapTa-cxema
MapLipyTa nyTewectsums Y. OapsuHax», «Haxoaku Y. [apBuHa», «®opmbl 60pbObl
3a CyLlecTBOBaHMe», «llopoabl ronybern», «MHoOroobpasne KynbTYpHbIX (hOpM
KanycTbl», «10pofbl AOMALLHMX XMUBOTHbIX», «CXema 06pa30BaHNs HOBbIX BU[0B
(no Y. [apsuHy)», «Cxema COOTHOLUEHMS [ABWKYLLMX CUT  3BOMHOLUN,
«OCHOBHbIE MOMTOXKEHNS CUHTETUYECKOI TEOPUM 3BONIOLUN».

Tema 2. MUKPO3BOJIIOLHA U €€ Pe3yJIbTATHI

Monynaumus Kak aneMeHTapHas eauHuua 3sositoumn. CoBpeMeHHble MeTO/b!
OLEHKM TeHeTUYecKoro pasHoobpasus n CTPYKTypbl Nonynsauuii. K3meHeHwe
reHogoH4a nOMynALMM Kak 3/MeMEHTapHOe 3BOJIIOLMOHHOE fB/MeHMe. 3akoH
reHeTM4Yeckoro pasHoeecus k. Xapau, B. BaitH6epra.

AnemMeHTapHble (akTopbl (ABVXKYLUME CUMbl) 3BOMOUMA. MyTaUMOHHbIR
npouecc. Kom6uHaTMBHAsA W3MeHYMBOCTb. [lpeiih reHOB —  clyyaiiHble
HeHarnpaB/leHHble W3MEHEHWs 4acToT annened B nonynaumsax. ekt
OCHoBaTens. JOggexm oOymovirounozo eopaviuika. CHUdICEHUE 2eHeMmU4ecKo2o
pasnoobpasusn: npuyunsl u cieocmsus. llposenenue s¢hpexma opeiigha eenos 6
bonvwux u  manbix  nonynayusx.  Mwurpayun.  Msonsuus  nonynsumib:
reorpauyeckas (NpocTpaHCTBEHHas), 61Uonormyeckas (PenpoayKTuBHas).

ECTeCTBeHHbIA OTOOP — HanpaBnAlOWNMA  (PakTop 3BonoUUn. DopMbl
eCTeCTBEHHOro oTbopa:  ABWXYLIMA,  CTabUNU3NPYHOLNIA,  pa3pbliBatOLLNIA
(An3pynTumBHbIA). TMonoBo 0T60P. BO3HMKHOBEHWE W 3BONKOUMS COLMAILHOIO
MOBeAEHWNS XXMBOTHbIX.

MpnCNoCco6/EHHOCTb  OPraHM3MOB  KakK  pe3y/ibTaT  MUKPO3BOOLUN.
BO3HMKHOBEHVE  MpPUCMOCO6/IEHNIA Yy OpraHuM3mMoB.  Apomopgosbl  ©
nanoagantaumu. MNpumepsl NPUCNOCO6MEHNIA Y OPraHN3MOB: MOPGOSIOTNYECKME,
(m3monornyeckne,  OGMOXUMUYECKMe,  noBefeHYeckne.  OTHOCUTENbHOCTb
MPUCMoco6/1IEHHOCT OpraHVU3MOB.

Bug, ero kputepum un CTpykTypa. BupgoobpasoBaHve Kak pe3y/bTar
MUKPO3BOMOLMKN. 30M1aumMs — K/KOYeBO (hakTop BuAoobpasoBaHus. MyTn u
Cnocoo6sl B1,006pa30BaHNA: anionarpuyeckoe (reorpaguyeckoe),



cumnaTpuyeckoe  (3KOMOTMYECKOe),  «MFHOBEHHOe»  (Mo/mMnaouamnsaums,
rmépuamnsauns). 4aMtenbHOCTb 3BOMOLMOHHBIX MPOLECCOB.

MexaHun3Mbl hopMm1poBaHMsA 6MOMIOrMYeCcKOro pasHoobpasus.

Ponb  3BOMOLUMOHHOW  6uonormm B pa3paboTKe Hay4yHbIX MeTOA0B
coxpaHeHUsi 6ropasHoobpasns. MNKPOIBONOLMSA M KO3BOMOUMSA NapasuToB M UX
X035€eB. MexaHn3mbl (hOPMMPOBAHNA YCTOMUYMBOCT K aHTMOMOTUKAM U CMOCOObI
60pbObI C HE.

JdemoHcTpanumn

MopTpeTsbl: C. C. UeTBepukos, 3. Maup.

Tabnuupl M cxembl: «MyTaumoHHas W3MEHYMBOCTL», «[lonynauMoHHas
CTPYKTYypa Buga», «Cxema nposiBfieHns 3akoHa Xapan—BaiH6epra», «OsumxyLime
CU/bl 3BONOUUN», «IKOMOrMYecKas M30Nsaumust NOnynsumii CeBaHCKOM dhopenu,
«[eorpauueckas  M30N1AUMA  NIMCTBEHHULbI  CUOUMPCKOM U NIUCTBEHHULbI
[aypCKOon», «MonynsuMoHHbIE BOMHbI YACNIEHHOCTU XMLLIHUKOB U XXepTB», «CxeMa
[EACTBUS eCTECTBEHHOro 0T6opa», «Popmbl 60pbObI 33 CYLLECTBOBAHMEY,
«HAYCTpUanbHbIA MenaHn3aM», «XXnBble UCKOMaeMble», «MOKPOBUTENLCTBEHHANA
OKpacka XXMBOTHbIX», «[penynpexxaaroLLas OKpacka XXNBOTHbIX»,
«Pusmonornyeckme agantauyum», «IpucnocobieHHOCTb OpraHu3MoB K eé
OTHOCMTENbHOCTb», «KpuTepumn Buaa», «Buabl-ABONHUKN», «CTPYyKTypa Buaa B
npupoge», «Crnocobbl BMA00Opa3oBaHMs», «leorpaduyeckoe BMa006pa3oBaHME
TPEX BWAOB NaHAblWel», «3IKONOrMyeckoe BMA0006pa3oBaHMEe BULOB CUHULLY,
«Monmnnonabl pacTeHnin», «KanycTHO-pefeuUHbI rnépuay.

O6opynoBaHue: repbapumn pacTeHNA, KONIEKLMN HACEKOMbIX, Yy4yena NTuL, 1
3Bepeil C Mnpumepamm Pas3INYHbIX MNPUCMOCOGMEHNIA, dydena NTUL U 3Bepei
pasHbIX BWAOB, Trepbapun pacTeHWi GAM3KMX BUAOB, 06pPa30BABLUMNXCA
pas/IMYHbIMKU criocobamu.

JlaGopaTopHasi padora «BbISBNEHNE W3MEHYMBOCTM Y 0C06GE OAHOro
BULA».

JlaGoparopuass  padora  «[lpucnocobneHns  OpraHMsamMoB M UX
OTHOCUTe/IbHaA Lies1ecoobpasHOCTb.

JlaGopaTtopHas paGora «CpaBHeHMe BWUAOB MO MOPJOIOrMYecKoMy
KpUTEPUIO».

Tema 3. Maxkpo3BoJirouus 1 €€ pe3yJibTarhbl

MeToabl  M3y4yeHUss  MaKpo3BO/OUMW.  [aleOHTONIOTNYECKME  METOAbI
n3ydeHuss agonouMn. [epexogHble  (OPMbl U (DUIOrEHETUYECKUE  PALbI
OpraHu3Mos.

Buoreorpauueckme MeTofbl M3ydeHus 3sonouun. CpaBHeHWe ¢opbl U
(hayHbl MaTepUKOB M OCTPOBOB. buoreorpaguyeckue ob6nactn 3emnn. Buppl-
SHAEMUKMN N PESINKTI.



AMOPNONOrnYeckne U CpaBHUTENILHO-MOPMOIOrMYECKE METOAbl N3YYeHUs
3BOMOLUNN. [ eHeTUYECKMe MeXaHW3Mbl 3BONKOLMM OHTOreHesa W MosABIEHUA
3BO/MIOLUMOHHBLIX  HOBLUECTB. [OMO/IOTMYHbIE W aHANOTUYHbIE  OpraHbl.
PyouMeHTapHble  opraHbl U aTaBU3Mbl. MonekynapHo-reHeTU4eCKue,
OMOXMMWYECKME W MaTeEMATUYecKMe  MeToAbl  U3Y4YeHWs  3BOJIHOLMM.
fomonornyHole reHbl. COBpemMeHHble MeToAbl MOCTPOEHUA (UIOTEHETUYECKNX
[epeBbEB.

XPOMOCOMHbIe MyTaLK 1 3BOIKOLNSA TEHOMOB.

Ob6uwme 3aKOHOMEpPHOCTU (Npaswunia) 3BONKOUMWN. [Ipunyun cmenvt @yHKyuil.
HeobpatumocTb 3Bontoumn. AganTuBHas pagvaums. HepaBHOMEpPHOCTb TEMIMOB
3BONTOLNN.

JdemoHcTpanumn

MopTpeTbl: K. M. Bap, A. O. Koanesckuit, . Mtonnep, 3. MeKKefb.

Tabnumupl U cxembl: «PUNOrEHETUYECKUI PAL, NOLIAANY», «APXeONnTePUKC»,
«3Bepo3ybble  dAulepbl»,  «Cterouedanbl»,  «PUHMOPUTBLI»,  «CemMeHHble
ManopoTHUKM», «buoreorpaguyeckne 30Hbl 3eMan», «[peid KOHTUHEHTOBY,
«PenuKTbl», «HayanbHble CTaguy 3MOPUOHAILHOTO PasBUTUA  MO3BOHOYHbIX
XWBOTHbIX», «[ OMONMOrNYHbIE U  aHANOrMYHblE OpraHbl», «PyAUMEHTbI»,
«ATaBU3MbI», «XPOMOCOMHblE HAbOpbl YesioBeKa W LIMMMaH3e», «[ naBHble
Harpas/ieHWs 3BOIOUNN», «O6LLMEe 3aKOHOMEPHOCTM 3BOJTHOLAN».

Ob6opyfoBaHve: KOMMeKuun, repbapumn, Mynsu WUCKOMaemMbliX OCTaTKOB
OpraHn3MoB, MY/ISXKU FOMOIOTMYHbIX, aHaNIoOrNYHbIX, PYAVMEHTapHbIX OPraHoB M
aTaBM3MOB, KOJINEKL MU HACEKOMBIX.

Tema 4. Ilpouncxoxaenne U pa3BuTHE )KU3HU Ha 3em.ie

HayuHble runoTesbl MPOUCXOXAEHUA XWM3HW Ha 3emne. A6UOreHes wu
naHcnepmus. [JoHay4yHble MpeLCcTaB/ieHNA O 3aPOXKAEHUN XU3HN (KpeaLnoHU3Mm).
['MnoTe3a NOCTOAHHOIO CamMo3apoXXAEeHNA XKN3HU 1 €€ ONpPoBepPXXeHWe onbiTamu .
Peaw, J1. CnannaHuaHu, J1. Mactepa. MponcxoXxaeHne XXnM3Hm n actpobmosnorms.

OCHOBHbIe aTansbl HeopraHuyecKoun 3BONIOLNN. [MnaHeTapHas
(reoniornyeckas) 3sonouna. XuMuUyeckas 3BOMOLMA. ABUOTeHHbIA CUHTE3
OpraHMYecKnx BeLLlecTB M3 HeopraHuyeckux. OnbiT C. Mwunnepa u . HOpw.
O6pasoBaHue nonvMepoB K3 MoHomepoB. KoauepsaTHas runotesa A. W.
OnapwuHa, riunoTtesa nepsuyHoro 6ynboHa [x. XongenHa, reHeTUYecKas runoresa
. Ménnepa. Pnbosumbl (T. Yek) m runotesa «mupa PHK» Y. Tunbepra.
dopmupoBaHre MembpaH 1 BO3HUKHOBEHWE MPOTOK/ETKM.

Wctopua 3emnn u metodbl €€ u3yyeHUs. lVIcKonaemble oOpraHuyeckue
octaTku. [eoxpoHonorvas u eé metofbl. OTHOCUMTeNnbHas W abconoTHaA
reoxpoHosnorus. ['eoxXpoHonornyeckas LKana: 30Hbl, 3pbl, NEPUOAbI, AMOXMN.



HauanbHble 3Tanbl OpraHMYeckon 3sonoumn. T[losiBneHWe U 3BONKOLMA
MepBbIX KMETOK. IBoNOUMA meTabonmsma. BO3HMKHOBEHME MepPBbIX 3KOCUCTEM,
CoBpeMeHHble MUKPOOHbIe BUONIEHKM KaK aHasor nepsbiX Ha 3emsie COOOLLECTB.
CTpomatonuTbl. MpoKapnoTbl U 3yKapuoThl.

MponcxoxaeHve aykapmoT (CMMOuoreHes). 3BOMOLMOHHOE NPOUCXOXKAEHWNE
BUPYCOB. TTPOMCXOXAEHNE MHOMOK/IETOYHbIX OpraHuM3MoB. BO3HMKHOBEHWE
OCHOBHbIX Py MHOrOKNETOYHbIX OPraHNU3MOoB.

OCHOBHble 3Tanbl 3BOJIOLMU BbICLLUMX pacTeHWiA. OCHOBHble apoMopdo3bl
pacTeHuil. BbIxof pacTeHWid Ha cywy. [losiBneHWe CMNOPOBbIX PacTeEHU U
3aBoeBaHME VMU cylwn. CeMeHHble pacTeHus. [poMcXoXaeHWe LBETKOBbIX
pacTeHUIA.

OCHOBHble 3Tarnbl 3BOMOLUMM XXMBOTHOrO Mupa. OCHOBHble apoMop(o3bl
XXMBOTHbIX. BeHAcKaa (hayHa. KeMOpWIACKUIA B3pbIB — MOSIBIEHNE COBPEMEHHbIX
TUNOB. NepBble XOPAOBbIE XXMBOTHbIE. XKN3Hb B BOAE. DBOMOLMA MO3BOHOUHbIX.
MpouncxoxaeHre amubnini 1 penTUanin. TPOUCXOXKAEHNE MIEKONUTaKOWMUX W
nTuy. MpuHUMN  KAoYeBoro apomopdosa. OCBOeHWe 6GEeCnO3BOHOUYHLIMU 1
MO3BOHOYHBLIMU YKMBOTHbIMM CYLLW.

Pa3BUTME XM3HM Ha 3emne Mo 3pam W nepuofam: apxei, MpoTepo30W,
Naneo3oil, Me3030i, KaiHo30M. O6was XxapakTepucTuka Kiumata W
reosIorMYecknx npoteccos. [osiBNeHWEe M pacuBeT XapaKTepHbIX OpraHWM3MOoB.
YrneobpaszoBaHue: ero ycioBus 1 BANAHME Ha ra3oBblil COCTaB aTMOCHepb.

MaccoBble BbIMUPaHUS — 3KOMOMMYeCKMe KpU3ncbl NpoLusioro. MpuynHbl 1
CNeACTBMS MacCOBbIX BbIMUPaHMl. COBPEMEHHbIA 3KONOTMYECKMIA KPU3KUC, ero
0cobeHHOCTW. [Npobnema coxpaHeHMs bBropa3HOO6pa3uns Ha 3eme.

CoBpeMeHHass cucTeMa OpraHuM4eckoro mwupa. MpuHLMNbl Knaccugukaumm
OpraHn3moB. OCHOBHble CMCTEMATUYECKME TPYMIbl OPraHn3MoB.

JdeMoHCTpamuu

MopTpeTbl: @. Pegun, J1. CnannaHuaHw, J1. Mactep, . . MeuHnkos, A. U.
OnapwuH, K. XongewH, I'. Ménnep, C. Munnep, I'. FOpw.

Tabnuupl 1 cxembl: «Cxema onbita ®. Pean», «Cxema onbita J1. [NacTepa no
M3YUYEeHNI0 CamMOo3apoXaeHUsa »XnMsHu», «Cxema onbita C. Munnepa, I'. FOpu»,
«JTanbl  HEOPraHWYeckoW  3BOMOUMM»,  «[EOXPOHONOrMYecKas  LUKanax,
«HayvanbHble 3Tanbl OpPraHNYeckolr aBonUun», «CxeMa 06pa3oBaHUA 3yKapuoT
NyTéM cuMbuoreHesa», «Cuctema >XMBOW npupopbl», «CTpOeHue BUpyca,
«ApoMOpPo3bl  PacTeHU», «PUHNOMUTLI», «OLHOK/IETOYHbIE  BOLOPOC/IN,
«MHOrOKNeTouHble  BOAOPOCAU», «MXu», «[1anopoTHUKU», «I 0N0CEMEHHbIE
pacTeHus», «OpraHbl LBETKOBbIX pPacTeHUli», «CxemMa pa3BUTUS >KMBOTHOIO
Mupa», «ApoMopdOo3bl XMBOTHbLIX», «[llpocTeime», «KMLLIEYHONONOCTHbIEY,
«[lnockue 4epBU», «YneHUCTOHOr e, «PblObI», «3eMHOBO/HbIE,



«[pecMmbikatowmecs», «Mtuubl», «Mnekonutatowme», «Pa3BuTne >XWU3HWU B
apXxemnckom ape», «Pa3BUTUE XXM3HW B MPOTEPO30MCKON 3pe», «Pa3BUTUE XXMU3HU B
Naneo30MCKON ape», «Pa3BuTUE XKN3HU B ME3030MCKOIN ape», «Pa3BuTne XN3HW B
KaHO30CKO 3pe», «CoBpeMeHHas CMCTeMa OpraHM4ecKoro Mupa.

O6opynoBaHve: repbapun pacTeHWn  Pas3INYHbLIX OTAEN0B, KOMNEKUUN
HaCeKOMbIX, BIaXKHble Npenaparbl XWBOTHbIX, PAKOBMHbI MOJITKOCKOB, KOMIEKL MM
UINIOKOXKUX, CKeNeTbl MO3BOHOYHbLIX D>KMBOTHbIX, 4ydyena MTUL, W  3Bepen,
KONMIEKLMN OKaMeHesIoCTeN, MOME3HbIX WCKOMAaeMbIX, MYNSHXKU OpPraHNYecKmx
OCTaTKOB OpraHu3MOoB.

BupryansHass JgaGopatopHas padora «MogenvMpoBaHME  OMbITOB
Mwunnepa—HOpKn No M3y4eHNo abMOreHHOro CMHTe3a OpPraHNYecKUX CoeJMHeHN B
NepBUYHOM aTMocgepe.

JlabopaTopHass padora «l/I3ydeHne ¥ onucaHWe WCKOMNAeMbIX OCTaTKOB
APEBHUX OPraHN3mMoB».

IMpakTuyeckasi padora «l/3yyeHne OCOOGEHHOCTE CTPOEHWUS pacTeHWi
pasHbIX OTAEN0B.

IIpakTuyeckas padora «/13yyeHne 0CO6GEHHOCTEN CTPOEHMS NO3BOHOYHbIX
YXMBOTHbIX».

Tema 5. [IpoucxoxaeHue 4eJ10BeKa — AaHTPOIOIeHe3

Pa3gensl 1 3afavn aHTponosiorum. MeTofbl aHTPOMNOJIOT UW.

CTaHOBNeHVE MPeACTaBeHNA O NMPOUCXOXAEHUN YenloBeKa. PennrnosHole
BO33peHNs. COBPEMEHHbIE HayYHble TEOPUN.

CXO[CTBO YesiI0BeKa C XXMBOTHbIMWU. CUCTEMATMUECKOE MOJOXEHME Ye0BeKa.
CBuaeTeslbCTBA  CXOACTBA  Ye/loBEKA C  XKMBOTHbIMW:  CPaBHUTENbHO-
MOpPoNornyecKkue, aMOpPMOsIOrnyeckme, (hM310N0ro-6MOXNMNYECKIE,
nosefeH4Yeckre. OTINUMA YeloBeKa OT XUBOTHbLIX. [PAMOX0XAEHE U KOMINJIEKC
CBAA3aHHbIX C HUM MPU3HAKOB. Pa3BMTUE FOI0BHOrO MO3ra M BTOPOIN CUIHA/IbHOM
CUCTEMBI.

[BvxyLme cunbl (hakTopbl) aHTponoreHesa: 6MoON0rnMYecKme, coumanbHble.
COOTHOLLIEHNE BUONOTNYECKNX N COLMabHBIX (DAKTOPOB B aHTPOMOreHese.

OCHOBHble CTagun aHTpororeHesa. PaHHME 4enoBeKOOOpasHble 006e3bAHbI
(NPOKOHCY/bI) N paHHWE MOHINAbI — 00LLME NPeAKN Yen0BEKOOOPa3HbIX 06e3bsSH U
nofen. ABCTpaIoNUTEKN — ABYHOr1e npedkun nogeid. Yenosek ymesibid, nepsble
N3roTOB/IEHNS OPYAUIA Tpyaa. YUenoBek NpsAMOXOAALLMIA U NEPBbIA BbIXOA, NHO4ei
3a npegenbl  Adpukn.  YenoBek rergensbeprcki  — - o0WMin - npefok
HeaHAepPTa/IbCKOro YesioBeka M YenoBeka pasymMHOro. YenoBek HeaHAepTasbCKUiA
KaK BWA Nl0Aeil XOMo4HOro Kimvmata. YenoBek pas3yMHblii COBPEMEHHOMO TuMa,
[EHVNCOBCKNIA  YefioBeK, OCBOEHME KOHTMHEHTOB 3a npefenamm  AQpuKu.
[MaseoreHeTVKa U NasieoreHOMUKa.



JBONOUMA COBPEMEHHOIO 4YenoBeka. ECTeCTBEHHbIM OTOOP B NOMYnsumaX
yenoseka. MyTaUMOHHbBIA nipouecc U nosmmopgusm. MonynsaumoHHbIe BOMHbI,
Apeind reHos, Murpaums U «3PQeKT oCHOBATENA» B MONYNALUAX COBPEMEHHOIO
yesnoBeKa.

Uenoseueckne pacbl. lMoHATME 0 pace. Bonblive packl: eBponeongHas
(eBpasmiickasd),  aBCTpasio-HerpovaHasi  (3KBaTopuasibHasi),  MOHrofonaHas
(asnartcko-amepuKaHckas). Bpemsa v nyTu pacceneHWs 4esioBeka Mo MaHeTe.
EAVHCTBO  4enoBeyecKMX pac. HayyHad  HECOCTOATENbHOCTbL  pacusma.
Mp1cnocobneHHOCTb 4YenoBeKa K pPasHbIM  YCMIOBUSM  OKPYXKatoLWen cpefbl.
BnnsiHue reorpadyeckoin cpefbl U aperda reHoB Ha MOPKONOrn U
(hM3M0I0r IO YesioBeka.

MexgucumnamHapHble  mMetodbl B (hM3nMyecKo  (6MOoNornyveckoin)
aHTpoOMoNornMn.  IBOJIOLUMOHHAA  aHTPOMOMOrMSA XU Nasie0aHTPOoMNoNoruns
4esIoBEYECKMX NONynsunin. bruocounanbHble MCCNeaoBaHUs MPUPOAbI YenoBekKa.
ccnefoBaHne KO3BOMOLMI BMOIOMMYECKOT0 U COLMaNbHOTO B Ye/IOBEKE.

JdemoHcTpanumn

MopTpeTbl: Y. AapsuH, J1. Jlukun, A. A. PoruHckuid, M. M. "'epacmos.

Tabnmupl 1 cxeMbl: «MeTofbl aHTPOMNOOrMK», «I"0SIOBHON MO3I Ye/l0BEKa,
«YenoBekoobpasHble 06e3bsiHbI», «CKeNeT 4eoBeKa W CKeNeT LUMMMaH3e»,
«PYANUMEHTbI 1 ataBu3Mbl», «[ABMXKYLLINE CUNbI aHTPOMNOreHes3a», «3BOJTIFOLVNOHHOE
OPEBO  YenoBeKa», «ABCTpaNonUTeK», «YenoBeK  yMenblid»,  «Yenosek
NPAMOXOAALLMIA», «[JeHNCOBCKMIA YenoBek» «HeaHaepTanbLbl», «KpOMaHbOHLbI»,
«[MpefiKn YyenoBeka», «3Tarbl 3BOHOLUN YeNoBeKa», «Pacbl YenoBeKa».

O6opyfoBaHMe: MY/SHXKM  OKaMeHesnocTel, NpeAMeTOB  MaTepuasibHOM
KynbTypbl MPeAKoB  4enoBeka, penpofdykuum (dotorpagpum) KaptuH C
MUONOTMYECKUMN U BMONENCKUMM  CHOXXKETaMM  MPOUCXOXKAEHUSI  YenoBeKa,
(hoTorpamv HaxoLoK MCKOMaeMbIX OCTATKOB Ye/I0BEKA, CKE/eT YesioBeKa, MOAeNb
yepera 4enoBeKa W yepena LWKMMAH3e, MOAENb KUCTU YesioBEKA W KUCTU
LLUIMMNaH3e, MOAENN Topca NPeAKOB YenoBeka.

JlaGoparopHas paGora «l/I3yyeHMe OCOOGEHHOCTEN CTPOEHUSI CKefeTa
4enoBeKa, CBA3AHHbIX C MPAMOXO0XKAEHNEeM>.

IpakTnyeckas padora «/13yyeHne IKOIOrMYECKMX afanTaLnii YeoBeKay.

Tema 6. Jkonoruss — Hayka O B3aMMOOTHOIIEHUSIX OPraHU3MOB U
HAIOPraHU3MEHHBIX CHCTEM C OKPY KaKoIlel cpeaoi

3apoxkaeHve 1 passuTre akonornn B Tpypax A. N'ymbonbara, K. @. Pynbe,
H. A. CeBepuoBa, 3. I'ekkena, A. TeHcnn, B. H. Cykauésa. Pasgensl v 3afayu
aKonoruu. CeAsb 3KONOTMM C APYTrMMIN HayKaMu.



MeTogbl akonoruu. [lonesble HabNOAEHUA. OKCMEPUMEHTbI B 3KOMOTUN:
npupoaHble 1 nabopaTopHble. MogenvposaHve B 3KONOrmn. MOHUTOPUHT
OKPY>KatoLLLEW Cpefbl: NOKa/IbHbIN, PErMOHaSbHbIA U TN06aNbHbIN.

3HayeHMe  3KONIOTMYECKUX  3HAHWI  ONA  4YenoBeka.  IKONOrm4yeckoe
MMPOBO33PEHME KaK OCHOBAa CBSi3el YenoBeyecTBa C NpMpoAoin. dopmupoBaHme
3KONOrMYeCcKOoM Ky/bTypbl U 3KOMOrMUYeCKOM rpaMOTHOCTY Hace/leHus.

JdemoHcTpanumn

MopTpetbl: A. T'ymbonbar, K. @. Pynbe, H. A. CeBepuos, 3. Nekkenb, A.
TeHcnu, B. H. Cykaués.

Tabnuupl 1 cxembl: «Pa3fenbl aKonornm», «Metogbl 3Konormm», «Cxema
MOHWUTOPWHIa OKPYXKatoLLeid cpefbl».

JlaGopaTopHas padora «/3yyeHune METOA0B 3KOJIOr MYECKMX
nccnefoBaHNm.

Tema 7. Opranusmsl 4 cpeia O0UTAHUSA

JKonornyeckme PaxkTopbl U 3aKOHOMEPHOCTU UX AeicTeus. Knaccupukayms
3K0JIOTMYeCKNX pakTopoB: abnoTnyeckune, 6MOTUYECKME, aHTPOMoreHHble. Obuue
3aKOHOMEPHOCTM AENCTBMS 3KOMOrMYecknx haktopos. Mpasuno muHumyma (K.
LLinpeHrens, HO. Jlnbux). TonepaHTHOCTb. OBPMOWOHTHbIE M CTEHOOUOHTHbIE
OpraHu3Mmbl.

AbroTnyeckne aktopbl. CBET KaK 3KOOrMYecKnin akTop. [eincTaue
pasHbIX Y4YaCTKOB COJIHEYHOrO CMEeKTpa Ha OpraHu3Mbl. JKOOTMYECKne rpymnbl
PacTEHUA W >KMBOTHLIX MO OTHOWEHWKO K cBeTy. CurHasibHas posib CBeTa.
doTonepnogunsm.

TemnepaTypa KaK 3KOMOTMYecKuii aktop. [eicTBuMe TemnepaTypbl Ha
OpraHu3mbl. MONKUIOTEPMHbIE Y TOMONOTEPMHbIE OPraHU3Mbl. IBPUTEPMHbIE U
CTEHOTEPMHbIEe OpraHn3Mmbl.

BNa)KHOCTb KaK 3KONOrMyeckunidi aktop. pucnocobneHns pacTeHWd K
noAfepXaHno BogHoOro 6anaHca. Knaccudgmkaums pacTeHUin no OTHOLUEHMIO K
Boze. [pncnocob1eHns XXMBOTHBIX K M3MEHEHWNIO BOAHOIO peXuma.

Cpefpbl 00MTaHWA OpPraHM3MOB: BOAHas, Ha3eMHO-BO34YyLUHAasA, MOYBEHHas,
rnybuHHas  NOAMOYBEHHAsA,  BHYTpMOpraHu3MeHHas.  PU3NKO-XMMUYECKUne
OCOOEHHOCTN cpef 00WMTaHUA OpraHn3moB. [1pMCrNoco6ieHns OpraHM3MoB K
YXW3HU B pa3HbIX cpeaax.

Buonorvyeckne puTmbl. BHeEWHWe W BHYTPeHHME pPUTMbl. CyTOYHbIE W
roguyHble puUTMbI. PUCNOCO6NEHHOCTb OPraHM3MOB K CEe30HHbIM W3MEHEeHUAM
YC/TOBUIA YXXM3HW.

JKu3HeHHble  (hOpMbl  OpraHu3mMoB. T[lOHATME O XKU3HEHHOW (hopMe.
YKun3HeHHble (hOpMbl pacTEHWIA: fepeBbs, KYCTaPHUKU, KYCTaPHUYKW, MHOTONETHME



TpaBbl, OAHOMETHWE TpaBbl. YXW3HEHHble (OPMbl >XMBOTHbLIX: TMAPOOUOHTI,
reobnoHTbI, a3P0OMOHTbI. OCO6EHHOCTM CTPOEHMS N 06Pa3a XU3HM.

Buotuueckme  aktopbl.  Buabl  BGMOTMYECKMX  B3aMMOAENCTBUMNA:
KOHKYPEHUMA, XULLHNYECTBO, CUMOMO3 1 ero hopmbl. Mapasntnsm, Koonepawums,
MyTya/sin3M, KOMMeHcanm3m (KBapTMPaHTCTBO, Hax1ebHN4YecTBO). HeTpodmueckme
B3aMMOAEeNCTBMS  (TOMMYeckue,  hopuyeckmne,  habpuyeckne).  3HauveHue
OMOTMYECKNX B3aMMOAENCTBUIA AN CYLLEeCTBOBaHWA OpraHuW3MOB B cpeje
06uTaHms. MPUHLUMN KOHKYPEHTHOIO UCK/THOYEHNS.

JdemoHcTpanumn

Tabnuubl N CXembl: «3JKONMOrMYeckme (akTopbl», «CBETOBOW CMEKTP»,
«JKONOrnMyeckne rpynnbl XXMBOTHBIX MO OTHOLIEHUIO K CBETY», «Ten/OKPOBHbIE
XXMBOTHbIE», «XOMIOJHOKPOBHbIE XMBOTHbIE», «®PU3MONOrMYecKMe agantauum
XMBOTHbIX», «Cpefbl 00MUTaHWA OpraHM3mMoB», «BUONOrNYecKue pPUTMbI»,
«KW3HEHHble  (HOPMbl  PacTeHUt»,  «KWU3HEHHble  (HOPMbl  XKMBOTHbIX»,
«JKOCUCTEMA LLUMPOKO/IMCTBEHHOTO Necax», «9KOCMCTeMa XBOMHOI0 necax», «Llenu
NUTaHUs», «XUWHUYECTBO», «llapasuTusm», «KoHKypeHUuns», «CrM6n0o3»,
«KomMMeHcannsm».

O6opypaoBaHue: repbapuy pPacTeHUA M XMBOTHbIX, NPUCNOCOBNEHHBIX K
BIMSAHMIO  Pa3/IMYHbIX 3KO/IOTMYECKUX (haKTopoB, repbapun CBETOMOOMBBIX,
TEHEeNOMBLIX N TEHEBLIHOC/IMBbLIX PACTEHWUIA, CBETOMOOMBbLIE, TeHe6UBbLIE U
TEHeBbIHOC/IMBblEe KOMHATHbIE PacTeHUs, repbapun U KONEKUMM Tenn0/06mBbIX,
3MMOCTOMKMNX, MOPO30YCTONYMBBLIX PacTeHWiA, Yyydena NTul 1 3Bepen, repbapmm
pacTeHWI, OTHOCAWMXCA K FUrpoguTam, Kcepodutam, Me3oputaM, KOMHaTHble
pacTeHus AaHHbIX TPYMM, KOMMEeKUUN XXUBOTHbIX, 0OUTAIOWUX B PasHbIX cpeaax,
repbapym U KONMEKUMW PacTeHWW W OKMBOTHbIX, 06Mafjarolmx Yepramu
MPUCNOCO6IEHHOCTM K CE30HHBIM W3MEHEHMSIM YCNOBUIA XU3HW, repbapumn u
KONNEeKUMN PacTeHUA N XKMBOTHBIX Pas/IUUHbIX YKU3HEHHbIX (DOPM, KOJNEKL MK
YXMBOTHbIX, Y4aCTBYHOLLMX B Pa3/INYHbIX GBUOTUYECKMX B3aMMOLENCTBUAX.

JlaGoparopHasi padora «BbifBneHMe npucrnocobneHni OpraHnM3MoB K
B/IMSIHNIO CBETa.

JlaGoparopHasi padora «BbIfBneHMe npuUCnoco6seHnd OpraHnU3MoB K
B/IMSAHNIO TEMMNEPATYPbI».

JlabopaTtopHasi padora «AHAaTOMUYECKMEe OCOBEHHOCTU pacTeHuin W3
Pa3HbIX MeCT 06UTaHUA».

Tema 8. Dxosiorust BUA0B U MOMYJISIIIMH

JKONIOTUYECKME  XAPaKTEPUCTUKM  MOMYNALmK, Monynaumsa  Kak
buonornyeckas cuctema. Ponb HeOLHOPOLHOCTU Cpefbl, (U3NYECKUX 6apbepoB U
0C0BGEHHOCTe 61onorMm BULOB B (HOPMUPOBAHUM NPOCTPAHCTBEHHOW CTPYKTYpbI
nonynaumii. OCHOBHble MoOKasaTen MONyNAUMK: YUCEHHOCTb, MIOTHOCTS,



BO3pacTHad W MofoBas CTPYKTypa, POXKAaemMoCTb, NPUPOCT, TeMN POCTa,
CMEPTHOCTb, MUTpaLms.

JKonornyeckaa CTpyktypa nonynauuun. OueHKa YMCNeHHOCTU nonynauun.
OnHammka nonynaumm n eé perynaumsi. bBUoTnyeckuin noteHuman nonynsauuu.
MogenvpoBaHue AMHaMUKKA nonynaunn. Kpueble pocTa YMCIEHHOCTM NONYNALUN.
KpuBble BbDKMBaHWSA. Perynaums 4YMCNeHHOCTM MNONyNAauniA: pofib (hakTopoB,
3aBUCALLMX M He 3aBUCALLMX OT NMJIOTHOCTU. DKOMOrMYecKme cTpaternm Bugos (r- v
K-cTparerun).

[MoHATNE 00 3KOMOrMYyeckoim Huwe Buaa. MecTtoobutaHue. MHoromepHas
MOAeNb 3KOMNOrn4Yeckom Huwm K. XaTumHcOHa. Pa3mepbl 3KOI0rMYecKom
HUWW. MNoTeHUnanbHaa N peaim3oBaHHaa HULLN.

Bug kak cuctema nonynsuyvia. Apeanbl BUAOB. Buabl U WX >KWU3HEHHbIE
CTpaTernn. Ko0rnyeckme 3KBUBaJIEHTSI.

3aKOHOMEPHOCTM MOBEAEHUS M MUrpauuii XMBOTHbIX. bBuonornyeckue
NHBAa3NN Yy>KepoaHbIX BUJOB.

JdemoHcTpanumn

MopTpeT: XK. V. XaTUnHCOH.

Tabnuubl M CXembl: «3OKONOTMYECKME  XaPaKTEPUCTUKM  MONYNALUn»,
«[lpoCTpaHCTBEHHasAs  CTPYKTypa  nonynaumm»,  «Bo3pacTHble  nupamuibl
nonynaumm», «CKOPOCTb  3aCefieHMa  MOBEPXHOCTU  3eMIu  pasInYHbIMU
opraHusMammns», «Mogenb 3KON0rnM4eckom HULWmn . . XaTtunHcoHa.

O6opynoBaHve: repbapun pacTeHW, KOMNEKLMN XXUBOTHBIX.

JlaGopaTopHass  padora  «[1puCcnocobneHNs CemsiH  pacTeHUA K
pacceneHunto».

Tema 9. Ixkosorusi co001ECTB. IKOJOTHYECKHE CHCTEMBI.

CoobulectBa opraHuM3MoB. BuoueHo3 n ero cTpykTtypa. CBA3nM Mexay
opraHvu3mamu B 6MOLIEHO3E.

JkocucteMa Kak oTkpbiTas cuctema (A. K. TeHcnn). PyHKUMOHabHbIE
ONOKM OpraHu3MoB B 3KOCUCTEME: MPOAYLEHTbl, KOHCYMEHTbI, pPefyLEeHTbI.
Tpogmyeckne ypoBHWU. Tpoduuyeckne uenn KN ceTn. ABMOTUYECKME 6JI0KK
aKocucTeMm. [MouBbl 1 Wbl B 3KocUcTeMax. KpyroBopoT BELLECTB U NMOTOK SHEPTrnn
B 3KOCUCTEME.

OCHOBHble  MOKasaTennm  3KocucTembl.  buomacca 1 npoAyKuus.
JKONOrnYecKme nupammnibl Yncen, 61MomMacchl 1 3Hepruu.

Junamuxa sxocucmem. Kamacmpoghuueckue nepecmpoiiku. Daykmyayuu.
HanpaBneHHble 3aKOHOMEpHble CMeHbl COOOLLECTB — cyKueccun. lMepBUYyHbIE U
BTOPUYHbIE CYKLECCUM W WX MNPUYUHBI. AHTPOMNOreHHble BO3LEWCTBUA Ha
cykueccun. KnmmakcHoe coobLyecTso. briopasHoobpasme v nosiHoTa KpyrosopoTa
BELL,ECTB — OCHOBA YCTOMYMBOCTI COOBLLECTB.



[MpupoaHbIe 3KOCUCTEMBI. Dxocucmemubl 03€p U pex. IKocucmemvl Mopel U
oKeanog. Ixocucmemvl MyHOp, 1€CO8, Cmenel, NyCmvlHb.

AHTpOI'IOFeHHbIe 9KOCUCTEMBI. AFpOBKOCI/ICTeMa. AFpOLI,EHO3. Pasnnunsa
MeXAay aHTPOrnoreHHbIMMN 1 NpUpoaHbIMMN 3IKOCUCTEMaMWN.

Yp6oakocuctembl. OCHOBHble KOMMOHeHTbl YypboakocucTtem. ["opoAackas
tnopa n ayHa. CuHaHTponu3auMs TOPOACKOM (hayHbl. Buonornyeckoe wu
X03AMCTBEHHOE 3HAUYEHME arPO3KOCUCTEM N YPOOIKOCUCTEM.

3aKOHOMEPHOCTM (POPMUPOBAHMS OCHOBHbIX B3aMMOAENCTBNIA OPraHM3MoB B
aKocuctemax. Poav kackaonoeo s¢phgexma u 6ud008-30upuxamopos (Kirouesvlx
61008) 6 ¢hynkyuonuposanuu sxocucmem. [epeHOC IHEPrun N BeLLECTB MeXay
CMEXHbIMW 3KOCUCTEMaMW. Y CTONYMBOCTb OPraHNM3MOB, NONYALNA U 3KOCUCTEM
B YC/IOBUAX CTECTBEHHbIX U aHTPOMOreHHbIX BO3AENCTBUIA.

Mexanusmuol 8030eticmaus 3GepA3HeHUll  PA3HbIX Mmunoe Ha
CyOOpP2aHU3MEHHOM, OP2AHUBMEHHOM, NONYIIAYUOHHOM U IKOCUCEMHOM YDOBHSIX,
OCHOBbl  IKOJ02UYECKO20  HOPMUPOBAHUSA ~ AHMPONO2EHHO20  8030€liCMBUsL.
MeToz0N0rug MOHUTOPUHIA ECTECTBEHHbLIX Y aHTPOMOreHHbIX 3KOCUCTEM.

JdemoHcTpanumn
MopTpeT: A. XK. TeHcnw.
Tabnuupl 1 cxembl:  «CTpykTypa  OMOUEHO3a»,  «3JKOCUCTEMaA

LUMPOKO/IMCTBEHHOIO Nleca», «3KOCUCTEMA XBOWHOMO feca», «PyHKUMOHA/bHbIE
rpynnbl OpPraHW3MOB B 3KOCMCTEME», «KpyroBOpOT BELLECTB B 3KOCUCTEMEY,
«Llenn nuTaHus (nactouwiHas, AeTpUTHas)», «KOOrMYecKas nupammaa Yncen,
«DKOMormyeckas nvpammaa 6momacchbl», «3KONOrnyeckas nupammuga 3Heprum»,
«Ob6pasoBaHue 60n10Ta», «lepBnYHan cykueccus», «BoccTaHoBEHNE fieca nocre
noxxapa», «9KocucTeMa 03epa», «ArpoueHo3», «KpyroBopoT BeLecTB U MOTOK
3HEPrun B arpoLieHo3e», «prMepbl yp603KOCUCTEM.

O6opynoBaHve: repbapmmn pacTeHNIA, KONMEKLMN HACEKOMbIX, Yydena NTuL, 1
3Bepeit, repbapnn KynbTYPHbIX N AUKOPACTYLLMX PACTEHWI, aKBapUYM Kak MOAE/b
9KOCUCTEMBI.

IpakTuyeckas padora «/3yyeHne 1 onmcaHne ypo0oaKoCMCTEMbI».

JlaGoparopHas pa6Gora «/I3yyeHMe pasHOOOpasnud MeSIKUX MOYBEHHbIX
YNIEHUCTOHOTUX B Pa3HbIX 3KOCUCTEMAX».

DKCKypeHust «9KCKYpPCUsi B TUNUYHBIA 6uoreoleHo3 (B AyopaBy, 6epesHsK,
e/IbHUK, Ha CYXOA0/bHbIN NN MONMEHHbIV Nyr, 03epo, 60/10TO)».

DKCKypeust «IKCKYPCUSi B arpoakocucteMmy (Ha nosne vnn B Tenn4Hoe
XO034ACTBO)».

Tema 10. buocdepa — riiodajnbHass 3KOCHUCTEMA

Buoctepa — obuiennaHeTapHas 060n04ka 3emMnaun, rae CywecTByeT Wau
CyLLleCTBOBa1a XWU3Hb. Pa3BnTre npefcTaBeHnin o buocgepe B Tpydax 3. 3kocca.



YueHune B. . BepHaackoro o 6uocdepe. Obnactu mocdepsl 1 eé coctas. XKnsoe
BELLECTBO 6Mochepbl 1 ero PyHKLMN,

3aKOHOMEpPHOCTHM cylLecTBOBaHUA Grochepbl. Ocob6eHHOCTN BUoCHepbl Kak
rnobanbHO 3KoCcUCTeMbI. [MHaMn4eckoe paBHoBecKe B buoctepe. KpyrosopoTsl
BELLECTB M Groreoxmmmnyeckme Umkabl (yrnepoga, asorta). PUTMUUYHOCTL SBNEHNIA
B Grocepe.

30HanbHOCTL 6uocgepbl. oHATME O 6Guome. OCHOBHble OMOMbI CYLLW:
TYHAPA, XBOWHbIe fleca, CMeLlaHHbIe U LUMPOKONIMCTBEHHLIE /1eca, CTENWU, CaBaHHbI,
MYCTbIHW, TPONUYECKME Nleca, BbICOKOropbs. Knmmat, pacTUTENbHbINA U XXUBOTHbIA
MUpP GMOMOB CYLLW.

CTpyKTypa 1 (hYHKLNSA XMBbIX CUCTEM, OLEHKA UX PECYPCHOr0 NOTEHLMana u
BrochepHbIX (YHKLWNA.

JdemoHcTpanumn

MopTpeTobl: B. N. BepHaackuii, 3. 3tocc.

Tabnuubl 1 cxembl: «I"eocgepbl 3emnun», «KpyrosopoT asoTa B NPUpPOAEe»,
«KpyroBopoT yrnepoga B npupoge», «KpyroBopoT Kuciopoga B MNpMpoae,
«KpyroesopoT BofAbl B npupoge», «OCHOBHble GUOMbI CyLIN», «KnuMaTnyeckume
nosica 3emnu», «TyHapa», «Taiira», «CMelLaHHbI nec», «LLIMPOKONNCTBEHHBI
nec», «Ctenb», «CaBaHHa», «[yCTbIHA», «TPONUYECKNIA NEC.

O6opypaoBaHue: repbapun pacTeHUin pasHbiX GIOMOB, KONNEKLMN XXUBOTHbIX.

Tema 11. YestoBek u oKpy:kainas cpeaa

JKONOrnyeckne Kpusucbl M KX NpUYMHbl. Bo3deicTBre YenioBeka Ha
oroctepy. 3arpsisHeHMe BO3AYLIHOW cpefbl. OxpaHa BO3dyXxa. 3arpsisHeHMe
BOAHOM cpedbl. OxpaHa BOAHBLIX pecypcoB. PaspylueHve noysbl. OxpaHa
MOYBEHHbIX PECYPCOB. VI3MeHeHMe Kmmara.

AHTPOMOreHHoe BO3AENCTBME Ha PacTUTENIbHbIA U XXUBOTHbIA Mup. OxpaHa
PacTUTE/IbHOTO W >XMBOTHOrO Mupa. OCHOBHblE MPUHLMUMbI OXPaHbl MPUPOLbI.
KpacHble kHurn. Ocobo oxpaHsieMble npupodHble Tepputopun  (OOTIT).
BoTaHMueckue cagbl U 300/10TMYECKME NaPKU.

OCHOBHblE MPUHUUMBI YCTOMYMBOIrO PasBUTUA YesloBevecTBa M MPUPOLbI.
PaunoHasibHOE  MPUPOAONO/b30BaHNE M COXpaHeHWe  BMONOrMYeckoro
pasHoobpasus 3emnn. O6LME 3aKOHOMEPHOCTM T[/100a/IbHbIX 3KOOrMYECKMX
Kpn3ncoB. OCOBEHHOCTY COBPEMEHHOIO KpM3nca 1 ero BepPOosiTHbIe MOC/eACTBUS.

Pa3BuTe METOAOB MOHWUTOPUHIa PasBUTUA  OMaCHbIX TEeXHOMeHHbIX
npoweccoB. CucmemHvle uccredosarus nepexooa K pecypcocbepezarwei u
KOHKYPEHmMOCnOCoOHOU 3Hep2emuKe. buonocuueckoe paznoobpasue u buopecypcai.
HCll/;uOHClJleble qubopmaquHHbze cucmemsl, 0666716'%14661}01/{41/!8 ()Ocmyn K
qubopMauuu nO COCMOSAHUID OMOENbHbIX 6Uu006 u sKkocucmem. QOcHoswl



IKopeabunumayuy dKkocucmem u cnocobo8 6O60pbbbl ¢ OUONOBPEIHCOCHUAMU.
P€KOH6mpykl4uﬂ MOPCKUX U HA3EMHbIX I9KOCUCMEM.

JdemoHcTpanuun

Tabnuubl M CXeMbl:  «3arpsis3HeHMe  atmocgepbl»,  «3arpsisHeHue
rmapocdepbl», «3arpssHeHWe MNouBbl», «[lapHUKOBbLIN  3pdekT», «Ocobo
OXpaHsieMble NPUPOHbIE TeppuTOpUUN», «Moaenn ynpaBnseMoro Mmpa.
O6opynoBaHue: hoTorpaun OXpPaHSEMbIX PaCTEHUA U XXMBOTHbIX KpacHoi
KHUrn Poccuiickoin depepaumn, KpacHOWM KHUM permoHa.



IHIJIAHUPYEMBIE PE3YJbBTATBI OCBOEHUSA ITPOI'PAMMBI 11O
BHUOJIOI'MA HA YPOBHE CPE/IHEI'O OBLHIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

®roOC COO ycraHaBnMBaeT TpeboBaHWA K pe3ynbTataM OCBOEHWUSA
obyuvatoLmmmnca nporpamm  cpegHero obulero 06pasoBaHWUA:  IMYHOCTHbIE,
MeTanpeAMeTHbIe U MPeaMETHbIE.

B CTpYKType NMMYHOCTHbLIX Pe3ynbTaToB OCBOEHUS MporpaMmbl Mo 61oorum
BblZeNeHbl CreaytoLlmne cocTaBNsAoLWMe: 0CO3HaHe 00y4YatoWMMNCA POCCUIACKOIA
rpaXkaaHCKOW MAEHTUYHOCTU — FOTOBHOCTU K CaMOpPa3BUTUIO, CAMOCTOATENNbHOCTH
N caMoonpeaeneHnto, wuanuuue momusayuu K  00Yy4YeHUO  Buonorum,
yenenanpasientoe pazeumue BHYTPEHHUX YOEXAEHWA NNUYHOCTM Ha OCHOBE
K/HOYEBbIX LEHHOCTEA M UCTOPMYECKUX TpaauuMin pa3BuTUS BUONOrNYECKOro
3HaHWA, 2omosrnocms u cnocobrocms 00YHaOLMXCA PYKOBOACTBOBATLCA B CBOEM
[eATeNbHOCTM  LIEHHOCTHO-CMbIC/IOBLIMM  YCTAHOBKaMK, MPUCYLLMMU  CUCTEME
6vonornyeckoro  06pa3oBaHUs,  Haauuue  npasocosnanusi  3KONOTMYECKOMN
KyNbTYpbl, cnocobrocmu cmasums LENN U CTPOUTb XXMU3HEHHbIE MNJIaHbI.

JINYHOCTHbIe pe3ynibTaTbl OCBOEHWS NPOrpamMmmbl Mo 6MONOrMM JOCTUTAKOTCA
B eQUHCTBe Y4ebGHON W BOCMUTATE/IbHON [eATeNbHOCTM B COOTBETCTBUM C
TPaANLNOHHBIMU POCCUACKUMI COLMOKYbTYPHBIMU, UCTOPUYECKAMU N [YXOBHO-
HPaBCTBEHHbLIMW LEHHOCTAMU, NPUHATLIMK B 0OLLECTBE NpasuiaMu U Hopmamu
MOBeJEHUs N CMOCOOCTBYHOT MpoLeccaMm CaMOrMo3HaHUA, CaMOBOCMUTaHUA W
CaMopas3BUTUS, pPas3BUTUA BHYTPEHHEW MNO3NUUUWM  JIMYHOCTK, NaTpuMoTU3IMa U
YBKEHNA K 3aKOHY M NPaBOMOPALKY, YeSI0BEKY TpyAa WU CTapLuemy MOKOJIEHMIO,
B3aMMHOI0 YBaXKEHWs, OEpeXXHOro OTHOLUEeHWS K KY/IbTYPHOMY Hacneiuio u
TpaAMuMaM MHOMOHaUMOHa/IbHOTO Hapoga Poccuiickoin degepaumun, npupoge u
OKpY>KatoLLen cpege.

JINYHOCTHbIe pe3ynbTaTbl OCBOEHMS Yy4yebHOro npegmeta «buonorus»
LO0/MKHbI OTPaXKaTb TOTOBHOCTb U CMOCOBGHOCTL 00YYatoLMXCA PYKOBOLCTBOBATLCA
ChOPMMPOBAHHON BHYTPEHHEN MO3ULUMEN JIMYHOCTM, CUCTEMOWN LEHHOCTHbIX
OpUeHTauui, MO3UTUBHBLIX  BHYTPEHHUX  YOEX[AEHWn, COOTBETCTBYHOLLMX
TPagNUMOHHBIM LIEHHOCTSAAIM POCCUMIACKOr0 06LLEeCTBa, pacLUMPeHUe >KU3HEHHOrO
OMbITa M ONbITa AEATENbHOCTU B MPOLECCe peasiv3alm OCHOBHbIX Harpas/ieHUi
BOCNUTATE/IbHOW AeATeNbHOCTU, B TOM YMC/e B YacTU:

1) rpaskaIaHCKOT0 BOCTIUTAHNS:

ChOpMMPOBAHHOCTb MPaXXAAHCKOW NO3nLMK 00yYatoLLEroCH Kak aKTUBHOMO U
OTBETCTBEHHOIO Y/IEHA POCCMINCKOro 00LLeCTBa;

OCO3HaHVe CBOMX KOHCTUTYUMOHHbLIX MNpaB M 0053aHHOCTEN, YBaXKeHWe
3aK0OHa ¥ NpaBoMnopsALKa;



FOTOBHOCTb K COBMECTHOW TBOPYECKON [AeATe/IbHOCTU MpU  CO34aHuK
y4YebHbIX MPOEKTOB, PeLleHnU Y4YebHbIX U MOo3HaBaTe/bHbIX 3afay, BblMO/HEHWN
BMONOrMYeCcKnX IKCNEPUMEHTOB;

CMOCOOHOCTb  OMpefeNiiTb  COOCTBEHHYH MO3ULMI0 MO  OTHOLUEHWIO K
AB/IEHNAM COBPEMEHHON XMN3HU N OO BACHATD €8;

YMEHWe yunTbiBaTb B CBOMX AECTBUSX HEOOXOAMMOCTb KOHCTPYKTUBHOIO
B3aMMOAENCTBUS NIOAEN C pas3HbIMU YOeXKAeHUAMU, KYNbTYPHbIMW LEHHOCTAMU Y
COLMa/IbHBIM MOSIOXEHNEM,;

FOTOBHOCTb K COTPYAHWYECTBY B MNPOLLECCE COBMECTHOrO BbINOIHEHUA
yyebHbIX, MO3HaBaTe/IbHbIX W  WCCNeLoBaTe/IbCKUX 3afja4y, YBaXKMUTE/IbHOro
OTHOLUEHNA K MHEHWUKO OMMOHEHTOB MpPU 06CYXAEHWM CMOPHbIX BOMPOCOB
BM010rNYEeCcKOro CoaepXKaHus;

FOTOBHOCTb K 'yMaHWTapHOMW 1 BOIOHTEPCKOM LeATeNbHOCTH;

2) NIaTPUOTHYECKOr0 BOCTIMTAHUSA:

cthopmMmnpoBaHHOCTb POCCUICKON rpaXx4aHCKoW NLEHTUYHOCTH,
NaTpuoTU3Ma, YBaXKEHWA K CBOEMY Hapofy, YyBCTBa OTBETCTBEHHOCTW Mepes
PoanHOW, ropaocTM 3a CBOW Kpail, CBOK PofuHy, CBOWM £A3blK U KyNbTypYy,
MPOLUJIOE M HACTOALLEe MHOMOHaLMOHaIbHOr0 Hapoaa Poccuu;

LIEHHOCTHOE OTHOLLEHWE K MPUPOLHOMY HAC/eAM0 N NamMATHUKAM MPUPOLb,
LOCTVKEHNAM Poccumn B HayKe, UCKYCCTBe, CNOpPTe, TEXHOMOTUAX, TPYAE;

CNOCOOHOCTb OLEHMBATb BKaf POCCUMICKMX YYEHbIX B CTaHOBMEHWE U
paseBuTMe 6MONOrMK, MOHUMAHWUA 3HayYeHWs OWMOMOrMM B MO3HAHUWM 3aKOHOB
MPUPOLbI, B XXM3HW YeNOBEKA U COBPEMEHHOIO 00LLIECTBa;

npeHas yoeX4EHHOCTb, FOTOBHOCTb K CNyXXeHuto ¥ 3awute OTeyecTsa,
OTBETCTBEHHOCTb 3a ero cyanoy;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

0CO3HaHWe AYyXOBHbIX LlEHHOCTE POCCUNCKOro Haposa;

ChopMMPOBAHHOCTb HPABCTBEHHOIO CO3HAHUA, 3TUYECKOIrO NOBEAEHNS;

CMOCOBGHOCTb OLEHMBATb CUTYaLMIO U MPUHMMATb OCO3HAHHbIE peLleHus,
OPUEHTUPYACb HA MOPa/IbHO-HPaBCTBEHHbIE HOPMbI U LIEHHOCTU;

0CO3HaHVe NIMYHOTrO BK/1aJa B MOCTPOEHNE YCTONYMBOIO OYAYyLLEro;

OTBETCTBEHHOE OTHOLLEHME K CBOVMM POAUTENAM, CO34aHMIO CEMbW HA OCHOBE
OCO3HAHHOI0 MPUHATUA LEHHOCTEe CEMEMHON >KM3HW B COOTBETCTBUM C
TpagnumamMmn Hapogos Poccuu;

4) 3cTETHYECKOT0 BOCIIMTAHMSA:

3CTETUYECKOE OTHOLUEHME K MUPY, BK/OYas 3CTETUKY ObITa, Hay4YHOro U
TeXHWYeCKOro TBOPYECTBa, CNopTa, TPY/Aa, 0OLLECTBEHHbLIX OTHOLLUEHWIA;

MOHVMMaHVe 3MOLMOHA/TIbLHOTO BO3AENCTBUA XXUBOI MPUPOAbI 1 €€ LIEHHOCTH;



FOTOBHOCTb K CaMOBbIP&XXEHWIO B pas3HblX BMAaxX WMCKYCCTBa, CTPeMJIEHUE
NPOSABNATL KayecTBa TBOPYECKON TMYHOCTMU;

S) ¢usuyeckoro BocnutaHus, GopMHPOBAHHMSA KYJbTYPbl 310POBbS U
IMOIIUMOHAJIBHOI'O 6JIaFOHOJIy‘{l/Iﬂ2

MoHMMaHWe W peanu3aums 3[0POBOr0 K 6e30rmacHOro o6pasa >KMU3HK
(3mopoBoe  nuTaHWe, COGMIOAEHME  TUTMEHWYECKUX MNpaBui N HOPM,
COaNaHCMPOBAHHBIA  PEXUM  3aHATUIA W OTAbIXa, PerynsapHas  (uanyeckas
aKTUBHOCTb), 6GEepeXXHOro, OTBETCTBEHHOr0 M KOMMETEHTHOrO0 OTHOLWIEHUSA K
CcO06CTBEHHOMY (hM3NYECKOMY M NCUXNYECKOMY 3[10POBbIO;

MOHMMaHWe LEHHOCTX nNpaBun  WMHAMBUAYaNbHOrO U KOMNEKTUBHOIO
6e30MacHOro NoBeAeHNs B CUTYaUMaX, YrpoXatoLMX 340POBbIO U XKNU3HW NIHOAEN;

0CO3HaHWe MOCNeACTBUA MU HENPUATUS BPeLHbIX MpuBbIYeK (YNoTpebneHns
aJIKOrons, HapKOTUKOB, KYpPeHus);

6) Tpy10BOr0 BOCIIMTAHMS

FOTOBHOCTb K TPYAY, OCO3HaHMe LIEHHOCTU MacTepCcTBa, TpyAontobue;

FOTOBHOCTb K aKTMBHOW [AEATENIbHOCTM TEXHOMNOrMYECKOM W CoLManbHOM
HanpaeNeHHOCTW, CNOCOBHOCTb MHULMMPOBATbL, NaHMPOBaTb M CaMOCTOSATESIbHO
BbIMO/HATL TaKy0 LeATeNbHOCTb;

MHTepec K pas/iMyHbIM cepam NpPoheccroHaIbHOM [eAaTeNIbHOCTH, YMeHue
COBepLUaTb OCO3HaHHbIA BbIGOp Oyaylle npodeccun ©  pean3oBbIBaThb
COOCTBEHHbIE YXXM3HEHHbIE MJIaHbI;

FOTOBHOCTb M CMOCOGHOCTb K 06pa3oBaHWO M CaMo0bpa3oBaHMIO Ha
MPOTSXKEHUW BCEW XM3HM;

7) 3K0JIOrH4eCKOro BOCIIMTAHMS

3KOMIOrMYECKMN LieniecoobpasHoe OTHOLLUEHME K MPUPOLEe KaK WCTOYHUKY
XXW3HW Ha 3emsie, OCHOBE €€ CYLLeCTBOBaHUS;

MOBbILLIEHNE YPOBHS 3KOMIOTUYECKOW KyNbTypbl: MNPUOGPETEHMe OrbiTa
NNaHWPOBaHMS MOCTYMKOB W OUEHKM WX BO3MOXHbIX MOCMEACTBUA  AN1s
OKpY>KatoLLen cpefpl;

0CO3HaHMe rnobasbHOro XapakTepa 3KO/IOrMYecKMX npoénem n nyTen mx
peLLeHus;

CMOCOBGHOCTb UCMO/MIb30BaTh MPUOGpPeTaemMble MPU  U3YYeHUU BMonornu
3HAHUA W YMeHus nNpu peweHun npobnem, CBA3AHHbLIX C  pauMOHaIbHbIM
npupogononb3oBaHnemM  (CO6MOA4eHNe  NpaBWn  MOBEAEHUS B MPUPOSE,
HanpaBNeHHbIX Ha COXpaHeHWe paBHOBECUS B 3KOCWUCTEMAX, OXpaHy BWUAOB,
aKocucTeM, brocdepsl);

aKTUBHOE  HenpuaTve  [LeNCTBWW, MNPUHOCAWMX BpeL  OKpY»KaroLei
NPUPOLHON Ccpefe, YMeHWe MNPOrHo3MpoBaTb HeGNaronpuATHbIE 3KOOrMYecKue
nocneAcTBms NpeanpUHMMaeMblX LeNCTBU U NpeaoTBpaLLaThb ux;



Ha/IM4ne pasBUTOro IKOIOMMYECKOr0 MbILLIEHWS, 3KOTIOTUYECKON KY/bTYpbl,
onbITa AeAaTeNbHOCTH 3KOJIOTMYECKOM Harnpas/IeHHOCTH, YMEHMS
PYKOBOZCTBOBATLCA UMW B MO3HaBaTe/IbHON, KOMMYHWKATMBHON W COLMaNbHON
NpaKTKe, FOTOBHOCTU K Y4YacTUIO B NPaKTUYECKOW AesTeNlbHOCTN 3KO/I0rMYeCKOiA
HanpaeNeHHOCTY;

8) HeHHOCTH HAYYHOT 0 MO3HAHHUSA:

ChopMMPOBAHHOCTb  MUPOBO33PEHUS, COOTBETCTBYHOLLEINO COBPEMEHHOMY
YPOBHIO PasBUTUA HayKu N OOLLECTBEHHOM MPaKTUKKW, OCHOBaHHOIO Ha Auasnore
Ky/bTYp, CNOCOOCTBYHOLLEr0 0CO3HaHWIO CBOEro MeCTa B MOJIMKYNbTYPHOM MUPE;

COBEPLLEHCTBOBaHNE S3bIKOBOM W UMTATE/IbCKON KyNbTypbl KakK CpeacTBa
B3aUMOLENCTBUS MeXAY OAbMIN 1 NO3HAHWSA MUPa;

MOHUMaHWe Ccrneun@uKN 6UONOTMN  KaK HayKu, OCO3HaHMS eé posinm B
(hopMMPOBaHMM PaLMOHANIBHOIO HAY4YHOr0 MbIL/IEHUS, CO3[4aHUN LLeNOCTHOrO0
NpefcTaBneHNs 06 OKpPYXKatolwem MUpPe Kak O efMHCTBE MPUPOfbl, YenoBeka W
ob6LlecTBa, B MO3HAHMW MNPUPOAHBLIX 3aKOHOMEPHOCTEM W pelleHun npobem
COXpaHeHWs NPUPOAHOro paBHOBECUS;

y6eXXAEHHOCTb B 3HAYMMOCTU OGMONOrMM AN COBPEMEHHOWN LMBUIN3ALNN:
obecrieyeHnss HOBOrO YPOBHS PasBUTUA MeAUUMHbI, CO3AaHue MepCrneKTUBHbIX
OMOTEXHONOMMIA,  CNOCOBGHLIX  pellaTb  PecypcHble  MPo6/MeMbl  Pa3BUTUA
4e/I0BEYECTBA, MOMCKa MYTEeN BbIX0OAa U3 rN06asbHbIX 3KOMOTMYECKUX NPO6/IEM U
obecrieyeHnss  nepexoja K YCTOMYMBOMY  pasBUTUIO,  pauvOHa/IbHOMY
MCNOMb30BAHNIO MPUPOAHLIX PecypcoB M (POPMUPOBAHMIO HOBbLIX CTaHAApPTOB
XXU3HU;

3aMHTEPECOBAHHOCTb B MOJlyYeHUM OMONOrMYECKUX 3HAHUA B Lensax
MOBbILEHNS OOLLEN  KyNbTypbl, €CTECTBEHHO-HAy4YHOW rpaMOTHOCTH, Kak
COCTaBHOM YacTW (PYHKLMOHA/IbHON rpaMOTHOCTM 0By4arolmxcs, hopMUpyemoit
Mpy n3yyeHun 6uonorum;

MOHMMaHWe CYLLHOCTM MeTOZLOB MO3HAHWUSA, UCMOMb3YeMbIX B €CTECTBEHHbIX
HayKax, CMOCOBGHOCTM WCMOMb30BaTb MNOMyYaeMble 3HaHWUS A0S aHam3a U
00BACHEHNA SBMEHNIA OKPYXKAtOLLLEr0 MUpa N NPOUCXOAALLMX B HEM U3MEHEHUA,
yMeHMe fenaTb O06O0CHOBaHHble 3aK/HYEHUS Ha OCHOBE Hay4HbIX (DAaKTOB W
MMEIOLLMXCS JaHHbIX C LiefIbo NOMYyYeHNs AOCTOBEPHbIX BbIBOAOB;

CMOCOGHOCTL CaMOCTOATE/IbHO WCMNO/b30BaTb 6GMOMOrMYecKMe 3HaHWUSA A1
peLLeHns Npo6sieM B peasibHbIX XXU3HEHHbIX CUTYaUUSIX;

0CO3HaHWe LIEHHOCTW HAay4yHON [AeATeNIbHOCTW, FOTOBHOCTb OCYLLECTBAATb
MPOEKTHYIO U UCCNe0BaTeNbCKYIO AeATeIbHOCTb MHAMBUAYANIbHO U B TPYNNE;

FOTOBHOCTb M CMOCOGHOCTb K  HenpepbiBHOMY  00pa3oBaHWO U
camo06pa3oBaHNi0, K aKTUBHOMY MO/YYEHWIO HOBbIX 3HaHMIA NO 6uonoruu B
COOTBETCTBUN C XXM3HEHHBIMMW NMOTPEBHOCTAMMN.



METANPEIMETHBIE PE3YJIbTATBI

MeTanpeameTHble pe3ynbTaTbl OCBOEHWS Y4eOHOro npeameTta «buonorus»
BK/HOYAIOT: 3HauMMble 418  (OPMMPOBAHUS MUPOBO33PEHMSI  0OYy4aroLMXCS
MEXANCUMNANHAPHbIE (MeXMNPeAMETHbIe) 00LLEHay4YHble MOHATWS, OTpaXaroLme
LLENOCTHOCTb HAay4yHOW KapTWHbI Mupa W CNeunudurky MEeTOAOB MO3HaHMS,
MCMOMb3YEMbIX B ECTECTBEHHbIX HayKax (BELLECTBO, IHEPrus, sBeHNe, NpoLecc,
CUCTEMA, Hay4HbIA (haKT, MPUHLMM, TUMNOTe3a, 3aKOHOMEPHOCTb, 3aKOH, TEopWS,
NCCnefoBaHWe,  HaGMIOAEHWE,  M3MEPEHWe,  3KCMEPUMEHT W APYrue);
YHUBEpCa/lbHble Y4ebHble AeACcTBMA  (MO3HaBaTe/lbHblE, KOMMYHUKATUBHbIE,

PErynaTuBHbIE), obecneyuBatoLme (hopMmpoBaHue (hYHKLMOHaNbHOM
rPpaMOTHOCTU U COUMaNbHOM  KOMMNETEHUMM 00yYaroLMXCS; CNOCOOHOCTb
obyuyaromxcs MCMo/b30BaTh OCBOEHHbIE MEXANCLMNIMHAPHbIE,

MVWPOBO33PEHYECKME  3HAHUS W YHUBepCa/ibHble  y4yebHble  AelCTBMS B
Mo3HaBaTe/IbHOM Y COLMaNbHON MPaKTUKe.

B pesynbTaTe uM3yyeHWs OMONOTMM  Ha YPOBHe CpefHero o6Llero
obpasoBaHMa Yy obyuvarouleroca OyayT  chopmmpoBaHbl  MO3HaBaTesbHble
YHUBEpCa/ibHble YyUYebHble Ae/iCTBUSA, KOMMYHUKATUBHbIE YHMBEPCA/IbHbIE YUYeOHble
LENCTBUSA, pPerynaTuMBHbIE YHMBEpCasibHble Y4ebHble [AeWCTBUSA, COBMECTHas
LeATeNbHOCTb.

MeTanpefMeTHble pe3ynbTaTbl OCBOEHWA MpOrpaMmbl CpeaHero o6LLero
06pa3oBaHNs LO/MKHbI OTPaXKaTb:

OBnaneHne YHUBEPCAJIBbHBIMHA y‘leﬁHbIMI/I MO3HABATCJIbHBIMHU
NEeHCTBUSAMM:

1) 6a30Bble JJOrHYECKHe IeCTBHS:

CamMOCTOATE/IbHO  (POPMY/IMPOBaTL U aKTyalM3uposaTb  Mpob6remy,
paccmartpuBaTtb e€ BCECTOPOHHE;

MCNONb30BaTh MPU OCBOEHWW 3HAHWA MPUEMBbI NIOrTMYECKOrO MbILLIEHWS
(aHanu3a, CMHTE3a, CpaBHEHUS, Knaccudukalmm, 0606LeHNs), pacKpbiBaTb CMbIC/T
OMO0IOrNYeCcCKMX NOHATUIA (BbIAENATL MX XapaKTepHble MPW3HaKKW, YCTaHaB/INBATb
CBA3M C APYTVMMU MOHATUAMW);

onpefenatb LUenu [eaTenbHOCTW, 3aJaBas MapaMeTpbl U KPUTEPUM UX
LOCTVDKEHWNSA, COOTHOCUTb Pe3y/bTaTbl AeATENIbHOCTU C NMOCTaB/IEHHbIMU LENAMY;

MCNoNb30BaTh BUONOTMYECKNe NOHATUSA AN 00BACHEHWNA (DAKTOB U ABMNEHUN
YXVBOW NPUpOoAabI;

CTPOUTbL JIOTMYECKUe pacCyXXAeHns (MHAYKTUBHbIE, [AedyKTVBHble, [0
aHanoruu), BbISIBNATb 3aKOHOMEPHOCTM W MPOTUBOPEYUss B PacCMaTpyBaeMbIX
ABNEHUAX, (DOPMYNNPOBATb BbIBOAbI U 3aK/HOYEHUS;

NPUMEHATb  CXEMHO-MOJeNlbHble  CpeactBa A1 NpefAcTaBieHus
CYLLIECTBEHHbIX CBA3€i M OTHOLLEHWUIA B M3y4aeMbIX 6MONOrMYecKnx obbekTax, a



TaK)Ke  NPOTMBOPEYNA  pasHOro  pofa,  BbISIBMIEHHbIX B Pas3/iMYHbIX
MHOPMALMOHHbIX UCTOYHUKAX;

paspabaTbiBaTb MfaH peLleHns Mpob6siemMbl C YYETOM aHaM3a MMEOLMNXCS
MaTepuasibHbIX N HeMaTepuasibHbIX PECYPCOB;

BHOCWUTb KOPPEKTMBbI B 1eATe/IbHOCTb, OLEHMNBaTb COOTBETCTBUE Pe3y/bTaToB
LleNsIM, OLleHMBaTb PUCKW MOCNEACTBUIA AeATENIbHOCTH;

KOOPAMHMPOBaTb M BbIMOMHATL  pPaboTy B YCNOBUSAX  peasibHOro,
BUPTYasIbHOr0 ¥ KOMOGMHMPOBAHHOI O B3aUMOLENCTBIS;

pa3BMBaThb KPEaTUBHOE MbILL/IEHME NPW PELUEHNMN XMU3HEHHBIX NPO6/IEM.

2) 0a3oBbIe HCCJIEI0BATENbCKHE TeHCTBHS:

B/lafleTb HaBblKaMy y4ebHO-1CCNeL0BaTENbCKOW U MPOEKTHOW AeATeNbHOCTH,
HaBblkaMy  paspelleHnss  npobsieM, CMOCOGHOCTbHD U TOTOBHOCTbIO K
CamMOCTOSITe/lbHOMY MOUCKY METOA0B PeLleHNs NPaKTUYeCcKnX 3agay, NpUMeHeHNIO
pasNYHbIX METOA0B MO3HAHUS;

MCMOMb30BaTh pPas/iNyHble BUAbl AEATENbHOCTU MO MNOMYYEHUD HOBOIO
3HaHWA, €ero WHTepnpeTauMu, nNpPeobpasoBaHNI0 U MPUMEHEHUIO B YYeOHbIX
CUTYyaUmMsX, B TOM YMC/e NpY cO34aHUN Y4eOHbIX U COLMabHbIX MPOEKTOB;

(hopMMpPOBaTb Hay4YHbIA TUN MbILWIEHNSA, BNaAeTb HAYYHON TEPMUHOOMMEN,
K/THOYEBbIMU MOHATUAMY U MeToLamu;

CTaBUTb W (HOPMYNMPOBaTb COOCTBEHHbIE 3afaynM B 06pa30BaTe/IbHOW
LeATeNbHOCTU U KU3HEHHBIX CUTYauusXx;

BbISIBNATb MPUUYNHHO-CNEACTBEHHbIE CBA3W W aKTya/M3MpoBaTth 3ajauvy,
BblABUraTb rMUNOTe3y eé pelueHWns, HaxoauTb aprymeHTbl A1 [OKa3aTeNbCTBa
CBOMX YTBEPX/EHWI, 3afjaBaTb NapameTpbl U KPUTEPUN PELLEHUS;

aHaM3MpoBaTb MOJIyYeHHble B XOfe peLleHus 33jaun  pesynbrarthl,
KPUTUYECKN OLEHMBATb UX [OCTOBEPHOCTb, MPOrHO3MPOBaTb N3MEHEHME B HOBbIX
YCNOBUSAX;

[aBaTb OLEHKY HOBbIM CUTYyaLMAM, OLeHUBAaTb NPUOBPETEHHbLIV OMbIT;

OCYLLECTBNIATbL LieNleHanpas/ieHHbIA NMOWCK MepeHoca CPeacTB M CrocoboB
LEeiCTBUA B MPOECCUOHANIBHYIO Cpesy;

YMEeTb MePeHOCUTb 3HAaHMS B MO3HABATE/IbHYI0 M MPaKTUYECKYr 06/1acTu
XWN3HELEeATeNbHOCTH;

YMETb UHTErpUpoBaTh 3HaHMS U3 pasHbIX NPeAMETHbIX 06nacTei;

BblABUraTb HOBble WMAewn, npegaratb OPUTrMHasIbHbIe MOAXOAb!I U PeLleHus,
CTaBWTb NPO6/EMbI U 337a4K, LOMYCKatoLMe a/ibTepHaTUBHbIE PeLLeHuns.

3) pabora ¢ uHpopMaumeii:

OPUEHTUPOBATLCA B Pa3/IMUHBIX UCTOYHMKAX MH(hopMauun (TeKCTe y4ebHOro
nocobus, Hay4yHO-MOMyNsSApPHON fiMTepaType, OWOMOTMYECKUX  CMOBapsxX W
CMpaBOYHUKAX, KOMMbIOTEPHbIX 6a3ax [faHHbIX, B VIHTEpHeTe), aHa/JM3MpoBaThb



MHOPMaLMIO Pas3/inyHbIX BUAOB U (DOPM MpeACTaB/IeHNsA, KPUTUYECKN OLEHNBATb
€€ J0CTOBEPHOCTb U HEMPOTMBOPEUNBOCTb;

(hopMmynMpoBaTthb 3anpocbl M NMPUMEHATb Pa3/INYHble MeTOAbl NPU NMOUCKe Y
oT6ope 6MONIOrMyYecKo MHGopMaLmMm, HEOOX0AMMON ANA BbINONHEHNUS YYEOHbIX
3ajau;

npuobpeTatb OMbIT WUCMO/b30BAHUA  MHHOPMALMOHHO-KOMMYHUKATUBHBIX
TEXHO/OrMiA, COBEPLLEHCTBOBATb KY/IbTYPY aKTUBHOIO UCMO/Ib30BaHUS Pa3/INYHbIX
MONCKOBBIX CUCTEM;

CamMOCTOSITE/IbHO  BbIGUPaTb  ONTMMasbHYHO  (hOpMYy  NpeAcTaBneHus
61on1ornyeckon MHgopmaumm (Cxembl, rpafukn, anarpaMmmbl, Tabnuubl, PUCYHKN
n pyroe);

MCMOMb30BaTb Hay4yHbIA A3bIK B KauyecTBe cpeacTBa npu paboTte ¢
OMONOrMYecKo  MHOPMaLMen: MPUMEHATb  XUMUYECKUe,  (QU3NYecKme Wu
MaTeMaTU4ecKmne 3HaKuU WM CUMMBOJbI, opMynbl, abbpeBnaTypy, HOMEHKNaTypy,
MCnonb3oBaTb M Mpeobpas3oBbiBaTb  3HAKOBO-CUMMBOJ/IMYECKME — CPeAcTBa
HarnsaHoOCTW;

BNafieTb  HaBblkaMW  pacrno3HaBaHMsi U 3aWuTbl  MHDOPMaLUN,
MHOPMaLMOHHOM 6e30NacHOCTU NINYHOCTW.

OBnane}me YHUBEPCAIBHBIMA KOMMYHUKATUBHBIMHA IlCﬁCTBI/IﬂMHZ

1) obmenue:

OCYLLECTB/IATb KOMMYHWKaLMMK BO BCEX C(hepax >KM3HW, aKTUBHO y4YacTBOBaTb
B Avanore WanM LUCKYCCUM MO CYLLECTBY 0OCY)XAaemoin Tembl (YMeHMe 3ajaBaThb
BOMPOCbI, BbICKA3bIBATb CYXKAEHUSI OTHOCWUTE/IbHO BbIMNO/HEHUA Mpea/iaraemon
3afjaun, yumTblBaTb UHTEPECHI U COrMacoBaHHOCTb MO3NULMIA APYrUX Y4aCTHUKOB
Ananora unm UCKyccumn);

pacrnosHaBaTb HeBepbasibHble CpefAcTBa OOLLEHMS, MOHUMATb 3HAYeHue
COUMaIbHBIX 3HAKOB, MPeAnoCbIIOK BO3HWKHOBEHUS KOH(IMKTHBLIX CUTYaLMiA,
YMETb CMAryaTb KOH(PIMKTbI U BECTU NEpPerosopbl;

BNageTb pas/iMyHbIMK Crnocobamm O6LLEHNA U B3aUMOAEWCTBUA, MOHUMATb
HaMepeHns ApYrux MOLeNn, NPoSBIATL YBaXKMTE/IbHOE OTHOLUEHWE K COBecejHUKY
N B KOPPEKTHOW hopme hopMyNMpoBaTb CBOW BO3PAXKEHWS;

Pa3BEPHYTO M NIOTMYHO M3f1aratb CBOK TOYKY 3peHUs C MCNO/b30BaHUEM
A3bIKOBbIX CPeACTB.

2) COBMeCTHAsI esITeIbHOCTh:

MOHMMATb W UCMOJIb30BaTh MPEenMyLLeCcTBa KOMaHAHOW U VHAMBUAYaIbHOM
paboTbl MNpPU peleHnn 6Monornyeckon NPobeMbl, 060CHOBLIBATbL HEOOXOANUMOCTb
MPUMEHEHUNA TPYNMOBbIX (POPM B3aMMOLENCTBUA NMPU PeLLEHNN Y4eOHOIN 3a4auu;

BblOVpaTh TEMATMKY W MeTOAbl COBMECTHbIX AEACTBUA C YYETOM 0O6LLMX
WHTEPECOB M BO3MOXHOCTE KaXKA0ro YneHa KOINeKTUBa;



NPUHMMATL  LUen  COBMECTHOW  [AeATeNbHOCTW, OpraHv3oBbiBaTb U
KOOPAMHMPOBaTL [ENCTBUA MO €€ [LOCTWKEHUIO: COCTaBNAaTb MiaH [AenCTBUNA,
pacnpefensTb poiM € Y48TOM MHEHMI Y4YaCTHMKOB, 0OCYXAaTb pe3ynbTaThbl
COBMECTHOW paboThl;

OLEeHMBaTb Ka4yeCTBO CBOEro BK/afa WM KaXAOro y4vacTHMKa KOMaHAbl B
06LLKMIA pe3ynbTaT Mo pa3paboTaHHbIM KPUTEPUAM;

npegnaraTb HOBble MPOEKTbl, OLEHMBATb MWAEW C MO3ULUMA  HOBU3HBI,
OPUTMHANILHOCTK, NPaKTUYECKOW 3HAYMMOCTMW;

OCYLLECTBNISATb  MO3UTMBHOE CTpaTernyeckoe roBefeHne B  Pas/INYHbIX
CUTYyaUmMsX, NPOSBAATbL TBOPUECTBO M BOOOPaXKeHMe, 6bITb MHULMATUBHBIM.

OBJ'Ia}]eHI/Ie YHUBEPCAJIBHBIMH PETryJIAATHBHBIMHA I[CﬁCTBI/IﬂMI/IZ

1) camoopranu3anusi:

MCMonb3oBaTb OMONOrMYECKME 3HAHWA [ONS BbISBEHUA MpPo6ieM M UX
PELLUEHMS B XXM3HEHHBIX M YUYEBOHbIX CUTYaUUSX;

BblOMpaTb Ha OCHOBE OWOMOTMYECKUX 3HAHWIA LEeNeBble U CMbIC/IOBbIE
YCTaHOBKWN B CBOMX AEMCTBMSX M MOCTYNKax Mo OTHOLLEHWUIO K XXMBOW NpUpo[e,
CBOEMY 30POBbIO 1 30POBbLI0 OKPYXKAOLLMNX;

CaMOCTOATE/IbHO OCYLLECTBNATb MO3HaBaTe/IbHYH [eATe/IbHOCTb, BbISBNATb
Npo6iemMbl, CTaBUTb U (HOPMYNIMPOBaTb COOCTBEHHbIE 3aAa4n B 06pa30BaTe/IbHOWA
LEeATeIbHOCTU U XKN3HEHHbIX CUTYaUUSIX;

CaMOCTOATE/IbHO  COCTaBNATb  MfaH peweHus MpobnemMbl € YYETOM
MMEIOLLMXCS PECYPCOB, COOCTBEHHBLIX BOSMOXHOCTEN U MPeanoYTeHNI;

[iaBaTb OLEHKY HOBbIM CUTYaLMsM;

pacLUMpATb paMKK y4e6HOro npeameTa Ha OCHOBE JIMYHbLIX NPEAMNOYTEHWA;

[enatb 0CO3HaHHbIN BbIGOP, apryMeHTMPOBaTb ero, 6parb OTBETCTBEHHOCTb
3a peLUeHue;

OLeHMBaTb NPUOBPETEHHDINV OMbIT;

CNoco6CTBOBaTL (OPMMPOBAHUIO M MPOSIBMIEHUIO LUMPOKON 3pyauumm B
pasHbIX 06M1acTAX 3HaHWA, MOCTOSAHHO MOBbIWATb CBOW 06pa3oBaTeflbHbIN U
KY/bTYPHbI/ YPOBEHb.

2) CAMOKOHTPOJIb:

[aBaTb OLEHKY HOBbIM CUTYauusM, BHOCUTb KOPPEKTMBbI B AEATE/IbHOCTS,
OLeHMBaTb COOTBETCTBME Pe3y/ibTaToB LieNsM;

BnafleTb  HaBblkamy  MO3HaBaTe/IbHOW  peeKCMM  KaK  O0CO3HaHUs
COBEpLUaEMbIX [AENCTBUA W  MbIC/IUTENbHBIX MPOLECCOB, WX Pe3ynbTaToB U
OCHOBaHWI, UCMO0/b30BaTb NPUEMBI pethiieKCMn AN OLEeHKM CUTyauumu, Bblbopa
BEPHOI 0 peLleHus:;

YMeTb OLEHMBATb PUCKM W CBOEBPEMEHHO MPUHMMATb PELUEHUS MO KX
CHVDKEHWIO;



MPMHMMaTb MOTMBbI W apryMeHTbl APYrMX MNpU aHaiu3e pesy/bTaToB
LEeSTeNbHOCTY;

3) npuHsTHE Ce0S M APYTrUX:

NPVHMMaTb Ce6sl, NOHNMas CBOW HEAOCTATKM 1 AOCTOMHCTBA;

MPVHUMaTb MOTMBbI W apryMeHTbl APYrMX MNpU aHaiu3e pe3y/bTaToB
[EeSTENbHOCTY;

Npv3HaBaTb CBOE MPaBO M NPaBO APYrX Ha OLLUNOKMK;

pa3BKBaTb CMOCOOHOCTb MOHMMATb MUP C MO3ULMK APYTOro YesioBeKa.

NNPEJIMETHBIE PE3YJIbTATBI

[MpeaMeTHble pe3ynbTaTbl OCBOEHUS COAepXKaHWs YydebHOro nmnpeamera
«buonorna» Ha yrnybnéHHOM YpPOBHE OPWEHTMPOBaAHbI Ha 0becreyeHue
npounbHOro  06yyeHUss  obyvarowmxcsd  6uonormn.  OHM  BK/KOYAHOT:
cneumgmyeckme ans 61uonornm HayuHble 3HaHWUs, YMEHMSt U CNOCOObLI AECTBUIA NO
OCBOEHUIO, MHTEprpeTauumn 1 rnpeobpasoBaHNO 3HaHWIA, BUAbI AeATENIbHOCTM MO
MOMYYEHNIO HOBbIX 3HAHUI U NX MPUMEHEHUIO B Pa3/INUHbIX YUYeBHbIX, a TaKke B
peasibHbIX >XM3HEHHbIX cUTyauuax. lNMpeameTHble pe3ynbTatbl NpPeAcTaB/ieHbl Mo
rogam usy4deHus.

MpesmeTHble pe3ynbTaTbl OCBOEHWUA y4yebHOro npegmerta «buonorus» B 10
Kacce [OMKHbI OTPaXaTh:

CchopMMPOBAHHOCTb 3HaHW O MecTe W ponu 6GuonorMnm B CUCTEME
€CTECTBEHHbIX HayK, B (DOPMUPOBaHMN €CTeCTBEHHO-HAYYHON KapTWHbI MUPa, B
MO3HaHWM  3aKOHOB  MPMPOAbl U pelleHWM  npobseM  pauvoHaIbHOro
MPVYPOAONOL30BaHNSA, O BKNafe POCCUNCKUX W 3apYBeXHbIX YYEHbIX B pa3BUTHE
ouonoruu;

BnafleHne CUCTeMOM  OGMOMOrMYECKMX  3HaHWIA, KOTOpas  BK/IHOYaeT:
OCHOBOMONarawLe 6uMoNorMYecKne TEePMUHbI W TMOHATUSA (KU3Hb, KIETKa,
opraHusMm, metabonuMsm, romeocrtas, CaMOperynsauus, CamoBOCMPOM3BEAeEHNE,
HacneCTBEHHOCTb, M3MEHYMBOCTb, POCT M Pas3BUTKE), OMONIOTUYECKME TEOpPUn
(kneToyHas Teopusa T. LLIBaHHa, M. LUneingeHa, P. BupxoBa, XpOMOCOMHas Teopus
HacneacteeHHocTn T. MopraHa), ydveHua (H. W. BaBunoBa — 0 LeHTpax
MHOroobpasus 1 MPOUCXOXAEHUA  KY/NbTYPHbIX  PacTeHui),  3aKOHbI
(eanHOO6pa3nsA MOTOMKOB MEPBOr0 MOKOJIEHWS, PACLLEN/IEHUs, YACTOTbI ramer,
He3aBMCMMOro  HacnegoBaHusa . MeHgens, romonornyecknx psgos B
HacneLCTBEHHOW N3MEHUYNBOCTU H. n. Basunosa), MPUHLMNbI
(KOMNieMeHTapHOCTN);

BflafileHne OCHOBHbIMW MeTOA4aMW Hay4yHOro MnOo3HaHWsA, WCMOJSb3yeMbIX B
OMONIOTNYECKNX  UCCNEeL0BaHUAX XMBbIX OOBEKTOB (OnucaHue, W3MepeHue,
HaboaeHNe, IKCNEPUMEHT);



YMeHWe BblAeNsiTb CYLECTBEHHbIE NPU3HAKN: BUPYCOB, KNETOK NPOKapuoT U
3yKapuoT, OAHOKNETOYHbIX W MHOrOKNEeTOYHbIX OpraHu3MoB, B TOM 4uUCNe
6aKTepuii, rpnboB, PacTEHWNIA, XXMBOTHbIX U Ye/l0BEKA, CTPOEHWS OpraHoB 1 CUCTEM
OpraHoB pacTeHWiA, >KMBOTHbIX, Ye/loBeKa, MPOLECCOB XKN3HeLeATe/IbHOCTH,
NPOoTeKaLWMX B OpraHn3mMax PacTEHWIA, XXMBOTHbIX M YesloBeKa, GMOIOrMYecKmx
npoLeccoB: 0bmMeHa BellecTB (MeTabosM3M), NPeBpaLLeHNA IHEPTUN, BPOXKEHWS,
aBTOTPO(YHOr0 U reTepoTPOPHOro TUMNOB NUTaHUA, POTOCMHTE3a U XEMOCUHTES3],
MWUTO3a, Meio3a, rameToreHesa, amopuoreHesa, NOCTaIMOPUOHA/ILHOIO Pa3BUTUS,
PasMHOXEHWSA,  UHAMBUAYaNbHOrO  pasBMTUA  opraHumsma  (OHTOreHesa),
B3aMMO/ENCTBMUS TEHOB, reTepo3nca, UCKYCCTBEHHOMO 0TO0PA;

YMEHWe YCTaHaB/IMBaTb B3aMMOCBA3N MeX[y OpraHoMgamMu KAeTKU K KX
(PYHKUMAMKM, CTPOEHWEM K/ETOK pasHbIX TKaHeW W UX (YHKUMUAMU, MeXay
opraHamm u cucTemMamy OpraHoB Yy pPacTEHMI, XXMBOTHLIX W 4enioBeKa U UX
(DYHKUMAMK, MEXAY CUCTEMaMW OpPraHoB M UX (YHKUMAMK, MeXAy 3Tanamu
o6MeHa BeLLeCTB, aTanaMu KNeToUYHOro LMKAa U XM3HEHHbIX LUKI0B OpraHu3MOB,
aTarnaMmv 3mMOPUOHANIbLHOIO Pa3BUTUS, TEHOTUMNOM W (DEHOTUMOM, (PEHOTUMOM WU
(hakTopamu cpefbl 06UTaHUS;

YMEHWEe BbISAB/ATb OT/IMUUTENbHBIE NMPU3HAKW XXMBbLIX CUCTEM, B TOM YUC/E
PaCTEHWIA, YXMBOTHbIX U Ye/IOBEKE,;

YMEHWe MCMO/b30BaTb COOTBETCTBYIOLLME apryMeHTbl, 6MONOrNYecKyto
TEPMUHO/OTAI0 U CUMBOMIUKY A/ [OKa3aTeNbCTBa POACTBA OPraHM3MOB pPasHbIX
cucTeMaTMyecKnx rpynm;

YMeHUe peLlatb 61onornyeckune 3afayu, BbisBAATb NPUUNHHO-CNEACTBEHHbIE
CBSA3M MeXay uccnesyembiMy 61MON0rMYECKMMU MPOLECCaMU U ABIEHUAMMN, AeNaThb
BbIBOZbl M NMPOrHO3bl HA OCHOBAHWW MOTYYEeHHBIX Pe3y/bTaToB;

YMeHVe BbIMOMHATL labopaTopHble M MpakTuyeckme paboTbl, CO6/MOAATH
npasuna npu pabote ¢ y4ebHbIM 1 NabopaTopHbIM 060PYA0BaHNEM;

YMEHWe BblABUraTb TUMOTE3bl, MPOBEPATb WX 3IKCMNEPUMEHTa/IbHbIMU
cpeacTeamu, (opmynvpys Leflb WUCCMeA0BaHUA, aHaM3npoBaTb MOJTyYEHHbIE
pe3ynbTaTtbl U AenaTb BbIBOAbI;

YMeHMe Yy4yacTBOBaTb B Y4ebHO-MCC/ef0BaTe/IbCKOW paboTe no 6uonoruum,
3KONOrnM 1 MeanuMHe, NMPOBOAMMON Ha 6a3e LUKO/bHBIX Hay4HbIX 00LLecTB, U
Ny6NMYHO  MpPeACTaBNATb  MOJMYyYEeHHble  pe3ynbTatbl  Ha  YYEHUYECKMX
KOH(pepeHUmAX;

YMEHMe OLEeHMBaTb 3TUYECKUe acreKTbl COBPEMEHHbIX WCCNefoBaHUn B
obnactm  6uosmorum M MeAuuuHbl  (KNOHWpPOBaHWE,  UCKYCCTBEHHOE
OMNOAO0TBOPEHME, HanpaB/ieHHOE WM3MeHeHMe TeHOMa W CO3[aHWe TPaHCreHHbIX
OpraH13moB);



YMEHMe OCYLLEeCTBNSATb OCO3HaHHbIA BbI6OP OyayLlein npodeccroHaibHO
[eAaTeNlbHOCTM B 06/1aCT 6M00rMK, MeauLMHbI, 6UOTEXHOMNOMNN, BETEPUHAPUMN,
Ce/IbCKOro X0351MCTBa, NULWEBOM MPOMBbILLIEHHOCTU, Yry6naTb no3HaBaTe/bHbIN
MHTEPEC, Hanpas/ieHHbI Ha 0CO3HAaHHbIN BbIOOP COOTBETCTBYHOLLE npodeccumn u
NPOLO/KEHNe  OMONOrMYecKoro o06pasoBaHWA B OpraHmsauusax CpefHero
NPodeccroHaIbHOro 1 BbICLLIEro 06pa3oBaHmS.

[MpeaMeTHble pe3ynbTaTbl OCBOEHUS yyebHOro npeameta «buonorusa» B 11
Knacce [O/MHKHbI OTpaXarhb:

CchOPMMPOBAHHOCTb 3HaHWIA O MecTe W ponn  6KMonorMM B CUCTEME
eCTECTBEHHbIX HayK, B ()OPMUPOBaHWM COBPEMEHHOW eCTeCTBEHHO-HAY4YHOM
KapTUHbI MUpa, B MO3HAHWWM 3aKOHOB MPUPOAbI U PELLUEHUN 3KONOrMYECKUX
npobnem YenoBeyecTBa, a TakKKe B PeELUEHUN BOMPOCOB pPauUOHaIbHOMO
NPUPOLONOobL30BaHUSA, U B (POPMMPOBAHUMN LIEHHOCTHOIO OTHOLLIEHUSI K NMPUPOAE,
06LLIECTBY, YeNl0BEKY, O BKMafe POCCMIUCKUX U 3apyBeXXHbIX YUYEHbIX-610M0roB B
passuTue buosnoruu,

YMeHWe BMafeTb CUCTEMOM OMONOrMYECKUX 3HaHWIA, KOTopas BKIHOYAET
onpefeneHns ” MNOHMMaHMe CYLHOCTU OCHOBOMoO/aratoWmx 6monormyecKmx
TEPMUHOB W MOHATMIA (BMA, 3KOCUCTeMa, Guocdepa), OGMOMOrMYecKMe Teopun
(aBontouymnoHHas Teopus Y. [lapBuHa, CMHTETMYECKad Teopus 3BOJIHOLUN), YYeHUS
(A. H. CeBepuoBa — 0 nyTax 1 HanpaeneHusax asonounn, B.. BepHaackoro — o
6rocepe), 3aKoHbI (FreHeTUYECKOro paBHoBecus K. Xapan n B. BaitHGepra,
3apogbiweBoro cxoactea K. M. bapa), npasuna (MuHumyma HO. Jlmbuxa,
3KO/OMMYeCcKo nupaMuibl 3Hepruu), runotesbl (runotesa «mupa PHK» Y.
Cnn6epra);

YMEHWe  BMafeTb  OCHOBHbIMW  MeTOAaMV  HAy4YHOro  Mo3HaHW4,
MCNO/b3YeMbIMU B BUONMOTMYECKUX UCCIEA0BAHUAX XXMBbIX 00BEKTOB M 3KOCUCTEM
(onucaHve, n3mepeHve, HabnOAeHME, 3KCMEPUMEHT), CNocobamy BbISIBNIEHNS W
OLLeHKMN aHTPOMNOreHHbIX U3MEHEHWI B NMPUPOLE;

YMEHWe BblAeNiATb CYLIEeCTBEHHbIE TMPU3HaKW: BULOB, OMOreoLEeHO30B,
3KOCUCTEM U Buoctepbl, CTabUINM3MPYIOLLEro, [ABMXKYLLErO W pa3pblBatoLLEro
eCTECTBEHHOr0 0T60opa, a11onNaTpMyYecKoro " CUMMATPUYECKOro
BML,000pa30BaHns, BAUAHUA ABVKYLLUX CUN 3BOIKOLMM Ha reHOOHA nonynsauun,
MPUCMOCO6/IEHHOCTN OPraHM3MOB K Cpefle 06UTaHusA, YepefoBaHUA Hampas/eHW
3BOIOLMN, KPYrOBOPOTA BELLECTB 1 MOTOKA IHEPTMM B IKOCUCTEMAX;

YMEHWe yCTaHaBNMBaTb B3aMMOCBA3M MeXay Mpoueccamn 3BOJHOLMMN,
OBWKYLLUMW CUIAMU aHTPOMOreHe3a, KOMMOHEHTaMM Pas3/InyHbIX 3KOCUCTEM U
MPUCMOCO6/IEHNAMU K HUM OPraHn3mOB;

YMEHMe  BbIBNATb  OT/IMUUTE/IbHbIE  MPU3HAKUW  KMBBIX  CUCTEM,
MPUCMNOCO6/IEHHOCTL BUAOB K cpefe 06uTaHus, abMOTMYECKUX U BUOTUYECKMX



KOMMOHEHTOB  3KOCWUCTEM, B3aUMOCBS3e/i  OpraHM3MoOB B  COOOLLECTBax,
aHTPONOreHHbIX N3MEHEHWI B 3KOCMCTEMAX CBOE MECTHOCTU;

YMEHWe MCMNoMb30BaTb COOTBETCTBYIOWME aprymeHTbl, OMONOrNYECKYHO
TEPMUHOMOTNI0 U CUMBOMUKY A1 [OKa3aTe/bCTBa POACTBA OPraHM3MOB pasHbIX
cucTeMaTUyeCKUX rpynmn, B3anMOCBSI3V OpraHn3MOoB U Cpefbl 06UTaHUs, enHCTBa
4e/IoBEYECKMX pac, HeoOXOAMMOCTW COXpaHeHWs MHOroobpasvis BWUAOB W
3KOCMCTEM KaK YC/I0BMSA COCYLLLECTBOBaHMS NPUPOAbLI U Ye/l0BEYeCTBa;

YMeHMe peLlatb 61onornyeckmne 3agadu, BbiBIATb NPUUNHHO-CNEACTBEHHbIE
CBSI3M MeXAay uccnefyemMbiMn 61MON0rMYECKMMI MPoLeccaMy U ABNEHUSAMMN, AeNaThb
BbIBO/bl M NMPOrHO3bl HA OCHOBAHWW NONYYEHHbIX Pe3y/bTaToB;

YMeHVe BbIMOMHATL 1abopaTOpHble U MNpakTUYeckue paboTbl, Co6M0A4aTh
npaswia npu pabote ¢ y4ebHbIM 1 N1abopaTopHLIM 060PYA0BAHMEM;

YMEHMe BblABUraTb T[UMOTE3bl, MPOBEPATb WX 3IKCMNepUMeHTa/bHbIMU
cpeacTeaMu, (opMynuMpys Lefb WUCCNeAoBaHUs, aHaaM3npoBaTb MOJTyYEHHbIE
pe3ynbTaTbl U AeNnaTb BbIBOAbI;

YMEHMe y4yacTBOBaTb B y4ebHO-UCCNefoBaTeNbCKOW paboTe Mo 6uonoruu,
3KONOrmn U MeauumMHe, NPOBOAMMON Ha 6a3e LUKO/bHbLIX Hay4HbIX 06LLECTB, W
Ny6/IMYHO  MpPeAcTaBnATb  MOJIyYeHHble  pe3ynbTaTbl  Ha  YYEHWYECKUX
KOH(epeHUusX;

YMeHVE OLeHMBATb TMNOTe3bl U TEOPUM O NMPOUCXOXKAEHUN XXMU3HK, YenoBeka
M YeloBEYECKMX pac, O MpuUMHaXx, MOCNeACTBUAX U cnocobax npefoTBpaLleHus
rnobanbHbIX N3MEHeHWI B Grocdepe;

YMEHMe OCYLLECTBMSATb OCO3HaHHbIA BbI6OP OyAyLlen npodeccroHanbHOM
[eATeIbHOCTM B 061aCTV 61MON0rMK, 3KONOT K, NPUPOLOMNO/b30BaHNSA, MEAULMHBI,
OMOTEXHONOIMKN, MNCUXONOTUKN, BETEPUHAPUWN, CENbCKOr0 XO039MCTBA, MULLEBOM
MPOMBILLNEHHOCTK, YrNy6nAaTb MO3HaBaTesbHbIA WMHTEpPeC, Harpas/ieHHbIA Ha
OCO3HaHHbIA  BbIOOP  COOTBETCTBYHOLLEW  npodeccun M NPOLAO/IKEHME
6M0oNOrnyYecKoro obpasoBaHNA B OpraHM3aumsax cpegHero NpPogeccUoHasIbHOro U
BbICLLUEro 06pa3oBaHus.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
KosunyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NporpaMMeI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI pecypest
1 buonorus Kak Hayka
2 JKVBble CUCTEMbI U UX U3Yy4YeHne
3 Buonorusa kneTku 0.5
4 XuMmnyeckas opraHusaumsa KneTku 10
5 CTpOeHue 1 PYHKLUN KNEeTKM 8
5 OO6MeH BeLLEeCTB M NpeBpaLLeHne 3Heprum B 9 1
KNeTKe
7 HaCI'Ie,EI,CTBeHIjaFI nHopMaums u 9 05
peanu3aums eé B KneTke
YKU3HEHHBIN LMK KNETKN 6 1
CTpoeHue 1 yHKLUM OpraHn3mMoB 17 15
10 Pa3MHO)KeHWe 1 pa3BUTNe OpraHn3MoB 8 15
1 ["eHeTUKa — HayKa O HacneACTBEHHOCTU U 5 0.5
N3MEHYMBOCTN OPraH1N3mMoB
12 3aKOHOMEPHOCTU HacneACTBEHHOCTH 10
13 3aKOHOMEPHOCTU M3MEHUYMBOCTU 6
14 ["eHeTVKa yenoBeka 3 0.5
15 Cenekumns opraH1M3moB 4 1
16 BroTexHOMOrNA U CUHTETUYeCKas 6ronorus 4
17 Pe3epBHOE Bpems 1




OBLLEE KOJTMYECTBO YACOB MO NPOIrPAMME

102

13




11 KVIACC

KoaunuyecTBO YacoB 3.]'IeKTp0HH]:.Ie
HaumeHoBaHue pa3ie/ioB U TeM (undgposrbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NporpaMMeI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
1 3apoXaeHune 1 pasBUTHE 3BOOLIMOHHBIX 4
npeacTaB/ieHNiA B 6GMON0rnm
MuKpo3BonoLusa 1 e€ pesynbTaThbl 14 2
Makpo3Bo/itoLna N eé pe3ynbTathl 6
4 MpoucxoxaeHne 1 pasBUTKE XXN3IHN Ha 15 15
3emne
5 [NpouncxoxaeHne YenoBeka — aHTPOMNoreHes 10 1
3KO0rMsi — Hayka 0 B3aMMOOTHOLLEHNAX
6 OpraHM3mMoB 1 HafopPraHU3MeEHHbIX CUCTEM 3 0.5
C OKPY)KatoLLeid cpeaoin
OpraHu3ambl 1 cpefa 06uUTaHNs 15
3Konornsa BUAOB 1 NONYNALWIA 0.5
JKO0rns COOBLLECTB. IKONOTMYECKMe
9 H 12 0.5
CUCTEMBI
10 Buocdepa — rnobanbHas akocuctema
11 Uenosek 1 oKpyxXarowasa cpega
12 Pe3epBHOE Bpems
OBLLEE KOJTMYECTBO YACOB MO NPOIrPAMME 102 0 7.5




IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBO 4acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
U3ydeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

Bronorus Kak KOMMaeKcHas Hayka v Kak
4acCTb COBPEMEHHOr0 06LLecTBa

YKuBble CUCTEMBI 1 X CBOINCTBA

YpoBHeBasi OpraHM3aLns XXUBbIX CUCTEM

VicTopuns OTKPLITUA U U3YYEHUSA KNETKN.
KneTouHada Teopus

MeTo/bl MONEKYNSIPHOW 1 KNETOYHOM
oronorun. MpakTrnyeckas paboTa
«/13yyeHre MeTOA0B KNeTOUHOM 61oorum
(xpomatorpadms, aneKTpogopes,
AnddepeHUmanbHOe LEHTPUDYTMpoBaHue,
MLP)»

0.5

XMUMUYECKMNIA COCTaB KNETKM

MuHepaibHble BELLEeCTBa KNNETKN, UX
6ronormyeckas posib

OpraHun4yeckune BeLLECTBA KNETKN — 6enKu.

NabopaTopHas paboTta «OBHapyXKeHue
6e/IKOB C MNOMOLLbKO Ka4YeCTBEHHbIX
peakuuin»

0.5

CBoiCcTBa, Knaccugumkaumsa n QyHKLUmnm
6enkoB




OpraHunyeckue BeLLleCTBa KNeTKN —

10
yrnesogpl
11 OpraHunyeckue BeLLLeCcTBa KNeTKN —
amnual
HyknenHosble kKncnotbl. AHK n PHK.
12 NabopaTopHasa paboTa «KccnefoBaHue 05
HYKNEeNHOBbIX KUCMOT, BbI4ENEHHbIX U3
K/IETOK pas/INyHbIX OpraHu3mMoB»
CTpoeHue n yHkumn AT®. [pyrue
13
HyKneosugTpudocdatel (HTP)
14 CekseHupoBaHue JHK. MeTogpl
rEHOMWKW, TPAHCKPUNTOMUKM, NPOTEOMUKN
15 MeTogbl CTPYKTYPHOI 61onorumn
16 Twvinbl KNeTOK. NpokaproTmyecKasa KneTka
CTpoeHMe ayKaproTUYECKOMN KNEeTKM.
17 MpakTnyeckas paboTa «/13yyeHne cBOCTB 0.5
KNeTOYHOW MeMOpaHbI»
18 [MoBEpPXHOCTHbI annapaT KNeTKu
OfHOMeMbpaHHble OpraHonabl KNeTKu.
19 MpakTnyeckas paboTta «M3yueHune 05
ABWKEHUS LUTOMNNA3Mbl B PACTUTENbHBIX
KETKax»
MonyaBTOHOMHbIE OpraHoOUbl KNeTKu:
20 MUTOXOHAPWM, NnacTuipl. SlabopatopHas 0.5
paboTa «MccnegoBaHune niasmonmsa un
[ennasmMosin3a B pacTUTENIbHbIX KIeTKax»
21 Hemem6paHHble opraHonbl KNeTKu
22 CTpoeHune 1 thyHKLMK Aapa




23

CpaBH/TENbHAA XapaKTepUCTMKA KNETOK
3yKapuoT. JlabopaTopHas paboTa
«/13yyeHne CTPOEHMS KNIETOK Pa3INYHbIX
OpraH13moB»

0.5

24

AccMmnauma u gUCCUMUNALNA — aBe
CTOPOHbI MeTabonmn3ma. Turnbl 06MeHa
BeLLecTB. JlTabopaTopHasa paboTa
«M3yyeHne KaTaIMTNYeCKON akTUBHOCTY
(hepMeHTOB (Ha NpyMepe amuniasbl UNn
KaTtasnasbl)»

25

depMeHTaTUBHbIV XapaKTep peakuuii
KNIeTOYHOro metabonuama. JlabopatopHas
paboTa «l/13yyeHne epMeHTaTUBHOIO
pacLLensieHns nepokcmaa BoAoposa B
PaCTUTENbHBIX U XXMBOTHbIX K/ETKax»

0.5

26

Benkn-akTUBaTopbl U GENKN-MHTMGUTOPBI

27

ABTOTPO(HbIV TN 06MEeHa BELLLECTB

28

doTOCUHTES

29

XemocuHTe3. JTabopaTtopHasi paboTa
«CpaBHeHMe NpoL,eccoB POTOCMHTESA U
XEMOCUHTEe3a»

0.5

30

AHa3p0o6HbIe OpraHn3mMbl. Bubl GpoXeHus.

NaboparopHas pabota «CpaBHeHWe
MPOLLECCOB BPOXKEHNSA U AbIXaHUS»

31

A3p06Hble OpraH13Mbl. JTanbl
3HepreTnyeckoro obmeHa

32

AHeprus MemopaHHOro rpagueHTa
NPoToHOB. CuHTE3 AT®: paboTa




MPOTOHHON AT ®-CUHTA3bI

33 Peakuun mMaTpMyHOro cMHTe3a
34 TpaHCKPUNLMA — MaTpUUHbIA CMHTE3 PHK
35 TpaHcnaumsa n eé atanbl
36 KoaupoBaHue aMMHOKUCIOT. Posb
pnbocom B 6rocKHTE3E Genka
37 OpraHusauusa reHoma y NpokapuoT u
ayKapunoTt
38 MoneKkynapHble MeXaH13Mbl 3KCNpeccumn
reHoB Yy ayKapunot
Bupycbl — BHEKNETOUHbIE (DOPMbI XXMU3HU W
39 obnuraTHble napasnThbl. NpakTnyeckas 0.5
paboTa «Co3gaHne MOLenn Bupyca»
40 BupycHble 3a60neBat|Mﬂ YesioBeKa,
YXMBOTHbIX, PacTeHUN
41 HaHoTexHonoruv B 6Monornm n meguumnHe
42 YKU3HEHHBIN LMK KNETKN
43 MatpuyuHblii cuHTe3 JHK
Xpomocomsl. JTabopaTopHas paboTa
44 «/13yyeHne XpOMOCOM Ha roTOBbIX 0.5
MUKponpenapaTax»
45 [eneHne KNeTkn — MUTO3
Tunbl KNeToK. KapnoknHes 1 LMTOKNHES.
46 NabopaTopHas paboTta «HabnwogeHne 0.5
MWNTO3a B K/IETKAX KOHYMKA KOpeLLKa nyKa
(Ha roToBbIX MUKpOMpenaparax)»
47 Perynauuns XX1U3HeHHOro UpMKna KneTok




48

OpraHu3m Kak efiMHoe Lienoe

TKaHW pacTeHuid. JTabopaTopHas paboTa

49 o o 0.5
«3yyeHne TKaHen pacTeHU»
TKaHW XNBOTHbIX U YenoBeka.

50 NabopatopHas paboTa «M3ydeHne TKaHel 0.5
YXNBOTHbIX»
OpraHbl. Cuctembl opraHoB. JlabopaTtopHas

51 paboTa «/13y4yeHre opraHoB LIBETKOBOIO 0.5
pacTeHus»

52 Onopa Tena opraH13MoB

53 [BKeHne opraHn3mMoB

o4 lMuTaHve opraHn3MoB

55 MnTaHre NO3BOHOYHBIX XXUBOTHbIX.
MyweBapuTenbHas cMcTeMa YenoBeka

56 [bixaHne opraH1M3MoB

57 [bixaHne N03BOHOUHbIX XXMBOTHBIX U
yesioBeka

58 TpaHcnopT BELLECTB y OpraHnM3MoB

59 KpoBeHoCcHas cucTeMa no3BOHOUHbIX
YXMBOTHbIX U YenoBeKa

60 BblgeneHve y opraHnusmoB

61 3awmTa 'y opraH1M3mMoB

62 ViIMMyHHasa cuctema yenoBeka

63 Pa3fpaKMMoCTb 1 perynaunsa y
opraH13mMoB

64 ["ymopasibHas perynaumsa n sHAOKpPUHHAS

CUCTEMa XXMBOTHbLIX N YENTOBEKaA




65

®opMbl Pa3MHOXEHWS OPraHN3MOoB

66

[NonoBoe pasMHOXXeHue

67

Meiio3

68

"ameToreHes. O6pa3oBaHve U pa3BuUTUe
MoI0BbIX KNETOK. JTabopaTtopHas paboTa
«M3yyeHne CTPoeHMs NOMOBbIX KNETOK Ha
roTOBbIX MMKpONpenaparax»

0.5

69

NHavBuAayanbHoOe pasBrTie OpraHn3mMoB —
OHTOreHe3s

70

3aknagka opraHoB 1 TKaHein u3
3apoApbILLEBbLIX NIMCTKOB

71

POCT 1 pa3BUTHE XUBOTHBIX.
NabopatopHas paboTa «BblisiBneHme
MPV3HAKOB CXOACTBA 3apO/blLLUeit
MO3BOHOYHBIX XXNBOTHbIX»

0.5

72

PasMHOXeHWe 1 pa3BUTUE PaCTEHWIA.
JNabopatopHasi pabota «CTpoeHne opraHoB
Pa3MHOXXEHMS BbICLLNX PacTEHWNIA»

0.5

73

VicTopuma CTaHOBNEHUA U pa3BUTUA
FrEHETUKN KaK HayKWN

74

OCHOBHble NOHATMA U CUMBO/IbI TEHETUKM.
NabopaTopHas paboTa «[po3otmna Kak
06BLEKT FEHETUYECKNX NCCNeLOBaHNI»

0.5

75

3aKOHOMepHOCTW Hacnef0BaHNA
npu3HakoB. MoHOrnépuaHoe
cKpeLymBaHue. MNMpakTuyeckas paboTa
"N3yyeHune pe3ynbTaToB MOHOrMOPUAHOIO
CKpeLymBaHma y Apo3opunbl”

0.5




LiMTonornyeckmne 0CHoBbI MOHOTMGPUAHOTO

76 1
CKpeLLmBaHuA
77 AHanusupyroLlee ckpelimsaHme. HenonHoe 1
AOMVHUPOBaHMe
AnrnépunaHoe cKpemBaHue.
78 MpakTnyeckas paboTa «M3yyeHve 1 05
pe3ynbTaToB ANrMOPUAHOIO CKpPELLMBaHNA
Y 4P030(KSIbI»
79 LinTonormyeckme 0CHOBbI AUTMB6PUAHOIO 1
CKpeLLmBaHua
80 CuenneHHOe Hac/iefoBaHWe NPU3HAKOB 1
81 XpoMOCOMHasa Teopust HacneACTBEHHOCTU 1
82 "eHeTVKa nona 1
83 ["eHOTUN Kak LieNIoCTHasA cuctema 1
84 reHeTMHfCKMVI KOHTPO/1b Pa3BUTUA 1
pacTeHuI, XXMBOTHbIX U YeNOBeKa
85 M3MeH4YMBOCTb NPU3HaKOB. Bubl 1
N3MEHYMBOCTU
86 MoanukaumoHHas N3MeHUYNBOCTb 1
BapraumoHHbIi psjg 1 BapualMoHHas
KpwuBas. JlabopaTopHas paboTa
87 «MccnefjoBaHne 3aKOHOMEPHOCTeM 1 0.5
MOAN(UKALMOHHON N3MEHUYNBOCTMN.
MocTpoeHe BapnaLoHHOro psaja u
BapUaLMOHHON KPMBOI»
a8 "eHOTUNMYeCKas N3MEHUMBOCTD. 1
KombuHaTmBHas M3MeHUYMBOCTb
89 MyTaunoHHasA U3MEHUNBOCTb. 1 0.5




MpakTnyeckas pabota «MyTauum y
Apo30dunbl (Ha roTOBbIX
MUKponpenaparax)»

90

3aKOHOMEPHOCTN MYTALIMOHHOTO NpPOLiecca.
SnNUreHeTMKa 1 aNMreHoMmKa

91

"eHeTVKa yenoseka. [NpakTnyeckas paboTa
«CoCTaBNeHNe 1 aHan3 POLOC/IOBHOM»

0.5

92

MeTo/ibl MEANLINHCKOI FeHETUKM

93

3HaueHue MeULIMHCKO FeHeTUKN B
NPeAoTBPALLEHN 1 NIEYEHNN TEHETUYECKNX
3a00/1eBaHNI YenoBekKa

94

OCHOBHbIE MOHSATUS CEeNeKLUN.
Na6opaTopHas paboTa «/3yueHre COpToB
KYNIbTYPHbIX PacTeHWiA 1 Nopoj, AOMALLHUX
KUBOTHbIX»

0.5

95

MeTozb! CeneKUMOHHON paboThl.
JNabopatopHas paboTa «/13y4yeHne MeToA0B
CeNeKuUn pacTeHnn»

0.5

96

[LOCTKEHNSA CeneKLUmMmn pacTeHnin n
XMBOTHbIX. [NpakTnyeckas paboTa
«[pMBMBKa pacTEHNIA»

97

CoxpaHeHue, N3y4eHne 1 UCcnob3oBaHne
FrEHETUYECKNX PECYPCOB

98

BroTexHOMorMsa Kak Hayka u oTpac/b
npoun3soAcTBa. MNpakTuyeckas paboTa
«3yyeHne 06bEKTOB BMOTEXHOIOT NN

0.5

99

OCHOBHbIe HarpaBneHWsi CUHTETUYECKON
oronornu




100 XpOMOCOMHas 1 FreHHasA NHXXeHepus

101 MeAanuMHCKne BUOTEXHO/IOT UK

Pe3epBHbIi1 ypoK. MOBTOpeHwe,

102 o
00600LLeHMe, cucTeMaTn3aumsa 3HaHUin

OBLLEE KOTMYECTBO YACOB IO
MPOrPAMME

102

135




11 KVIACC

KojaunuecTBO 4acoB 3.]'IeRTp0HH]:.Ie
[
Jr:;-n Tema ypoka Bcero Kontpoapmpie | - Mpaxkruteckue fl[:;:eﬂl/lﬂ ﬁggazzln;::)enbﬂme
padoTsbI padoThI pecypest
1 3BOMOLMOHHAs Teopus Y. [apBuHa 1
5 [BVKyLLIe CU/bl 3BONTKOLNN BUAOB Mo Y. 1
[apBuHy
3 Bopbb6a 3a CyLecTBOBaHME, ECTECTBEHHbIN 1
1 UCKYCCTBEHHBI 0TOOP
4 dopmMMpoBaHMEe CUHTETUYECKOI TeOpU 1
3BO/OLMM
5 ATanbl 3BOOLMOHHOIO MpoLecca: 1
MWUKPO3BONIOLMSA 1 MaKPO3BONHOLLUSA
6 Monynauns — aneMeHTapHas eauvHULA 1
3BO/OLMM
3aKOH reHeT4eckoro pasHosecus [x.
7 Xapaw, B. BaitH6epra. SlabopatopHas 1 05
paboTta «BbISIBNeHWE N3MEHYMBOCTU Y '
ocobeii 0JHOro BMaa»
8 AnemMeHTapHble (haKTopPb! 3BOHOLMM 1
9 AhhekT ocHoBaTens. AdekT 1
OYTbIIOYHOIO rop/bILLKa
10 Murpauun. M3onsaumm nonynauui: 1
reorpadmyeckas, 61onormyeckas
1 ECTecTBeHHbI 0T60P — HanpaBAAoLLNiA 1

(haKTOp 9BOMOLMY




12

MonoBoii 0T60p

13

Mpucnoco61eHHOCTL OPraHN3MOoB Kak
pe3ynbTaT MUKPO3BOOLMN.
NabopatopHasa paboTa «/3yyeHre
apomoph0o308B 1 namoaganTaunin y
PacTeEHNIA N XXUBOTHbIX»

0.5

14

MprMepbl MPUCNOCO6/IEHNIA Y OpraHU3MOB:
MOP®O/IOrNYeckme, PU3n0Iornyeckme,
BMOXMMUYECKUE, NMOBEAEHYECKME.
NabopatopHas paboTta «MpucnocobneHmns
OpraH13MOoB 1 UX OTHOCUTE/IbHaS
LienecoobpasHoCTb»

0.5

15

Bwup, ero Kputepum 1 CTpyKTypa.
JNabopatopHas pabota «CpaBHeHVe BUAOB
M0 MOP(OIOrMYECKOMY KPUTEPUIO»

0.5

16

CTpyKTypa Bnga

17

Buaoo6pasoBaHye Kak pe3ynbTar
MUKPO3BO/THOLIMM

18

CBA3b MUKPO3BOJTOLAN 1 3NMUAEMUONOT NN

19

Makpoasosouus. NManeoHToNornyeckme
METObl N3YYEHNA 3BOTHOLINN

20

Buoreorpagumyeckme MeTobl U3yYeHNs
3BOOLUN

21

SM6PUONOTrMYECKME 1 CPABHUTENBHO-
MOP(ONOrYECKIE METOAbI N3YyUeHUs!
3BOOLIUN

22

MonekynapHo-reHeTU4eckue,
OMOXMMUYECKME N MaTeMaTMYECKME




METOAbl N3yHEHUA 3BOTIOLINN

23 O6Lme 3aKOHOMEPHOCTY 3BONOLNN
24 ApanTnBHaa pagnauns. HepaBHOMepPHOCTb
TEMMOB 3BO/HOLNN
o5 HayuHble runoTesbl NPOUCX0XKAEHUA
XXWU3HW Ha 3emne
26 [loHayyHble NpeaCcTaBNeHNs 0 3aPOXKAEHNN
XKU3HU
97 OCHOBHble 3Tarnbl HeOPraHNYecKoMu
3BO/IIOL MK
28 ["MNOTesbl 3apPOXKAEHNA XKU3HN
VcTopusa 3emnm n MeTopbl €€ N3yveHus.
29 NabopaTopHas paboTa «/3yyeHune n 05
ornucaHmne NCKOMaeMbIX OCTaTKOB APEBHUX
opraHv3moB»
30 HauanbHble 3Tanbl OpraHM4ecKoii
3BO/IIOL MK
31 JBO/IIOLMA 3yKapuoT
OCHOBHbIe 3Tarbl 3BO/IHOLUN
39 pacTuTenbHoOro Mmupa. NpakTtuyeckas 05
paboTa «/13yyeHne 0cCobeHHOCTEN
CTPOEHUNSA PaCTeHNI Pa3HbIX OTAE/I0B»
33 OCHOBHbIe 3Tarbl 3BOMHOLUN XNBOTHOrO
mMupa
DBOJIOLUMA XKMBOTHbIX. NMpakTnyeckas
34 paboTa «/13yyeHne 0CobeHHOCTEN 0.5
CTPOEHMSA NO3BOHOUHbIX XMBOTHbLIX»
35 Pa3BUTKNE XXM3HM Ha 3em/ie Mo 3pam 1




nepuojam

MaccoBble BbIMUPaHNA — 3KOJ10rMYeCKmne

36 KpW3nCbl NPOLL/IOro

37 COBpeMEHHbI 3KONOrMYECKNIA KPpU3KC, ero
0C06EeHHOCTH

38 CoBpemeHHas cMcTema OpraHMyeckoro
MpoLLIoro

39 OCHOBHbIe cUCTeMaTMYeCcKue rpynnol
OopraHn3MoB

40 AHTPONOIOrNA — HayKa 0 Ye/ioBeke

a1 Pa3BuTMe NpeACTaBeHN O
MPOUCXOXKAEHUN YenoBeKa
MecTo YenoBeka B cucTeme
OpraHunyeckoro mMupa. JlabopartopHas

42 paboTa «M3yyeHne 0CO6EHHOCTEN 0.5
CTPOEHMA CKeNeTa YeioBekKa, CBA3aHHbIX C
NPAMOX0XAEHNEM»

43 [BVXKyLLMe CUNbl aHTPOMoreHesa

44 CoOoTHOLIEHME BUOOTNYECKUX U
couManbHbIX PaKTOPOB B aHTPOMOreHese

45 OCHOBHbIE CTaanKN aHTponoreHesa

46 ManeoreHeTnKa U naneoreHoMmnKa

47 JBO/IOLNA COBPEMEHHOIO Ye0BeKa
Yenoseueckue pachbl. [NMpakTnyeckas

48 paboTa «l13yyeHne 3KON0rMYecKmx 0.5
afanTaunii Yenoseka»

49 MexaucumnanHapHble MeTopbl

aHTpononormn




50 3apoXKeHNe N pa3BUTUE IKOJIOTUK 1
MeTogbl aKonoruu. JlabopatopHas paboTta
o1 «3yyeHne MeToA0B IKOMOTNYECKUX 1 0.5
nccnefoBaHui»
59 3HayeHne 3KOMOMMYeCKNX 3HaHWUIA ANns 1
yesoBeKa
53 AKON0rnyeckme akTopsbl 1
AbnoTumyeckmne haktopbl. CBET Kak
54 3KONOrnyeckmin haktop. JlabopatopHas 1 05
paboTa «BbIsiBNeHMe NpMCcnoco6eHui
OpraH13MoB K B/IMSHWIO CBETa»
AbroTnyeckune aktopbl. Temneparypa
KaK 3KO/I0rMYecKmin hakTop.
55 NabopaTopHas paboTa «BblisiBneHme 1 0.5
NpYcnoco61eHNin OpraHN3MOB K BINSHNIO
TemnepatypbI»
AB1OTMYECKME (DaKTOPbI. BNaXKHOCTb Kak
56 3Ko0rnyeckmin haktop. JlabopatopHas 1 05
paboTa «AHaTOMUYECKNe 0CO6EHHOCTM
pacTeHWi U3 pasHbIX MeCT 06UTaHMS»
57 Cpefpbl 06UTaHMsA OpraHM3MoB 1
58 buonornyeckme puTmbl 1
59 YKN3HEeHHble POPMbI OpraH13mMoB 1
60 BuoTtuyeckme akTopsl 1
3HayeHMe BMOTUYECKMX B3aUMOAENCTBUI
61 ANA CyLLecTBOBaHNS OpraH1M3MoB B cpeje 1
obutaHus
62 JKO/IOTNYECKMEe XapaKTEPUCTUKN 1




nonynsaumm

OCHOBHbIe Nnokasaresnu nonynaunn:

63 YMCNEHHOCTb, N/IOTHOCTb, BO3PAacTHas
nonoBas CTPyKTypa
OcCHOBHbIe Nokasarenu nonynaunm:

64 pOXAaeMoCTb, MPUPOCT, TEMN POCTA,
CMEpPTHOCTb, MUrpaLmm

65 3Konormnyeckasa CTpykTypa nonynauum

66 [dvHaMnKa nonynauum n eé perynaums

67 KpvBble pocTa YMCNEeHHOCTY NonynAumum
KpuBble BbDKMBaHNA
JKoNornyeckas Hvwa snaa.

68 NabopaTopHas paboTa «lpucnocobneHns 0.5
CEMSIH PaCTeHWI K pacceneHno»

69 Bup Kak cuctema nonynsymi

70 3aKOHOMEPHOCTM MOBELEHUS Y MUTpaLnii
XXUBOTHbIX

71 Co06LLecTBO OpraHM3MoB — 61OLEHO3

72 JKocucTema Kak OTKpbITas cuctema

73 KpyroBopoT BeLLecTB 1 NMOTOK 3Hepruv B
aKocucTeme

74 OCHOBHbIE NoKasaTenn 3KOCUCTEMbI

75 JKO/I0rnYyeckne nupammnab

76 3meHeHMsi cO0OBLLLECTB — CYKLIeCCUN

= MpupoaHbIe 3KOCUCTEMbI. DKOCUCTEMbI
03ep 1 peK. IKOCUCTEMbI MOPEN N OKEaHOB

78 IMprpoaHbIe 3KOCUCTEMBI. DKOCUCTEMb




TYHAP, NECOB, CTenel, NyCTbIHb

79 AHTPONOreHHbIE IKOCUCTEMbI

80 Ypb6oakocucTemsbl. MNMpakTnyeckas paboTa 05
«M3yyeHue 1 onncaHme ypbosKOCUCTEMbI»
3aKoHOMepHOCTY (hopMMpOBaHMSA

81 OCHOBHbIX B3aMMOZENCTBUIA OpraH13MoB B
aKocucTeMax
MexaH13Mbl BO3LeNCTBUSA 3ar psA3HEHNI

82 pa3HbIX TUMOB Ha CybOPraHN3MeHHOM,
OpraH1M3MeHHOM, NonynALNOHHOM Y
9KOCUCTEMHOM YPOBHSIX

83 Bruocdepa — obLennaHeTapHas 060/104Ka
3emnn

84 YueHue B. N. BepHagckoro o 6uocepe

85 3aKOHOMepHOCTM CYLLLeCTBOBaHMSA
orocdepsbl

86 KpyrosopoTbl BeLLECTB U
BMOreoXMMmnYeckre LUKNbI

87 30HasIbHOCTL Grochepbl. OCHOBHbIE
OGMOMbI CyLLIN

88 YCTONYMBOCTbL Grochepsbl

89 JKOJIOTNYECKMEe KPU3UCHI N NX MPUYNHBI

90 Bo3geicTBre YenoBeka Ha buoctepy

o1 AHTponoreHHf)e BO3,£I,eI7ICTBvI/Ie Ha
PacTUTeNbHbIN N XXUBOTHBIA MUP

92 OxpaHa npupoabl

93 OCHOBHbIe NPUHUMIMBI YCTONYMBOTO




pasBuUTKNA YenoBeyveCcTBa 1 Npupoabl

PaL|MoHanbHOe NPUPOAOMNO0/b30BaHNE U

94 COXpaHeHue G100rMyYecKoro 1
pasHoo6pasus 3emnu

95 O606LeHNe No TeMe «MUKPO3BONOLMA U 1
eé pe3y/bTarbl»

9 O606LeHNe No TeMe «MaKpo3BOMHOLMA U 1
€€ pesynbTaTbl»

97 O606LeHNe No TeMe «POMCXOXKAEHME U 1
pa3BUTUME KMU3HN Ha 3eMne»

08 O606ueHne No Teme «pPoONCXOXAEHNE 1
4e/loBEKa — aHTPOMOreHe3»

99 O606LLeHNe NO TeMe «IKONOrnsA — HayKa 0 1
B3aMMOOTHOLLIEHNAX OPraHN3mMOoB»
O606L1eHne No Teme «OpraHn3Mbl 1 cpefa

100 1
obuTaHus»

101 O6o6u.|,eH|/|Ue no TeMe «3KOorns BUaoB n 1
MonNynAuniA»

102 0O606LeHme no Teme «brocgepa — 1
rnobasnbHas aKocmcTeMa»

OBLLEE KOJIMYECTBO YACOB INO 102 75

NMPOrPAMME




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

e [loHomapesa N.H., KopHunosa O.A. buonorus. 10 kn. YuebHuK
(yrny6neHHblin ypoBeHb)

e [loHomapesa W.H., KopHunosa O.A. Bruonorus. 11 kn. YuebHuK
(yrny6neHHblin ypoBeHb)

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HMHTEPHET: bub6aunoreka IIOK
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