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HOACHUTEJIbHASA 3AIIMCKA

Mporpamma no yye6HomMy npeamety “Buonorus” (ganee - 6uonorusa) Ha
YPOBHE CpefHero obuiero obpasoBaHus pas3pabotaHa Ha OCHOBe defepasibHOro
3aKoHa 0T 29.12.2012 Ne 273-®3 «O6 obpasoBaHun B Poccuiickoin depepaumm»,
®roC COO, KoHuenuun npenogaBaHWs y4vebHOro npeameta «buonorns» u
OCHOBHbIX NOMOXeHWI (hefiepasibHOM paboyein Nporpammbl BOCMIMTaHWUS.

YuebHblii npeamMeT «buonorus» yrnybnéHHoro ypoBHst usyyenmsi (10-11
Knaccbl) SBNSETCS O4HWM M3 KOMMOHEHTOB MpPeAMETHON 061acT «ECTecTBEHHO-
Hay4Hble npeameTbl». CorfacHo nonoxeHnam @droc COO npodusbHble
yyeOHble MpeAMeTbl, U3yYaeMble Ha Yrny6/1EHHOM YPOBHe, ABNAKOTCA CNOCOOOM
anddepeHumaumm 00yveHnss Ha YpPOBHe CpeAHero o6Liero obpasoBaHuA W
npu3BaHbl 06eCNeYnTb MPEEeMCTBEHHOCTb MEXAY OCHOBHbIM O6LLMM, CPeaHUM
00LLMM, CpeaHUM MPOMecCOoHa/IbHbIM M BbICLUMM 06pa3oBaHneM. B TO e Bpems
KaXabld M3 3TUX Y4ebHbIX MNPeAMeTOB A0/MKEH ObITb OPWEHTUPOBAH Ha
MPUOPUTETHOE peLLeHne 00pa3oBaTe/ibHbIX, BOCMUTATE/IbHbIX W Pa3BUBAMOLLMX
3afjay, CBSI3aHHbIX C NPOQOpUeHTaUME 0ByYatOLMXCA U CTUMY/IMPOBAHMEM
MHTepeca K KOHKPETHOM 06/1aCcTU Hay4yHOro 3HaHWus, CBA3aHHOro C 6WMONOrnein,
MeNLUMHON, 3KONOr e, NCUXoNormein, CnopToM NN BOEHHLIM [AE/IOM.

Mporpamma no y4ye6bHomy npeamMety “buonorms” Oaét npefacrasneHve O
Luenn n 3afgadax usydeHus ydebHoro npeameta «buonorms» Ha yrny6néHHom
YPOBHE, onpeensieT 0b6s3arenibHoe (MHBapMaHTHOE) NPeAMETHOe CoAepXKaHue, ero
CTPYKTYpMpOBaHMe MO0 pa3fenaMm W Temam, pacnpefeneHve Mo  Kraccawm,
PEKOMEHAYEeT MOCnefoBaTe/IbHOCTb M3YyYeHMst Y4eOHOro Martepuana C YYETOM
MEXNPeAMETHbIX W BHYTPUNPEAMETHbIX CBSi3ei, JIOTMKM Yy4ebHOro npouecca,
BO3pPAcTHbIX OCOGEHHOCTENW obydyarowmuxcs. B nporpamme Mo  6uonormu
peasim3oBaH MNPUHUMM MPEEMCTBEHHOCTU C M3y4YeHMeM OMOMOrMM Ha YpPOBHe
OCHOBHOIo  06Llero obpasoBaHus, OGnarogaps 4Yemy MpoOCMaTpUBaeTCs
HanpaB/eHHOCTb  Ha  MoOcfefdytollee  pasBuTMe  BUONOTMYECKUX  3HAHWNA,
OPUEHTMPOBAHHbLIX Ha (HOPMUPOBaHME eCTECTBEHHO-HAy4YHOro MMPOBO33PEHNS,
3KOMIOrMYECKOro MbIW/IEHNs, MNPeACTaB/eHWin O 340pPOBOM 06pase >KM3HW, Ha
BOCNUTaHME 6EpPEeXXHOro OTHOLLEHNS K OKPYXKatolleil npupoaHoi cpepe. B
nporpammMe no 6MoNorMM TaKkxke MokKasaHbl BO3MOXHOCTW Yy4yebHOro npefgmerta
«bvonorusa» B peanmsaunm TpebosaHmin PrOC COO K nnaHUpyembIM
NMYHOCTHbIM, MeTarnpeiMeTHbIM W MPeAMETHbIM pe3ynbTataM O00y4eHUs N B
(hOpMMPOBaHMM  OCHOBHbIX BWAOB  Y4eOHO-MO3HaBaTe/IbHON  [eATeNlbHOCTU
00yyaroLmMxca Mo OCBOEHWIO COAepXKaHusi 6uoornyeckoro 06pasoBaHMA Ha
YPOBHE CcpefiHero o6bLLero obpasosaHus.

YuebHblii npeameT «bronorns» Ha ypoBHe cpefHero obuiero obpasoBaHus
3aBepllaeT 6uonormyeckoe 06pazoBaHME B LUKOME W OPUEHTUPOBAH Ha



paclinpeHve 1 yrinybneHue 3HaHWIn 00y4aroLMXCA O XXMBOW NPUPOAEe, OCHOBAaX
MOMEKYNAPHOA W KNETOYHOM 6uonorum, amepuonormm u 6uonorun pasBuTus,
reHeTUKW, CeNnekuun, GMOTEXHONOMNN, 3BOFOLMOHHOIO YUYEHUS 1 3KONOTUN.

N3yyeHne yyebHOro npegmeta «buonorus» Ha yrny6/eHHOM YpOBHe
OPUEHTMPOBAHO Ha MOArOTOBKY O00y4YatoWMXCA K MOCNeLYOLWEeMY MOYyYEHNIO
buonornyeckoro  06pasoBaHMs B By3aX M OpraHusauusax  CpefHero
npogeccMoHasIbHOro obpasosaHns. OCHOBY ero CoAepXaHus CoCTaB/sieT CUCTeMa
OMONOrMYECKUX  3HAHWA,  MOMYYEHHbIX MNPU  U3yYeHUM  0ByyatoLLMMUCH
COOTBETCTBYIOLLMX CUCTEMATUYECKUX Pa3fenioB 6MonorMm Ha ypoBHe OCHOBHOIO
obulero obpasosaHusa, B 10-11 knaccax 3Tv 3HaHMS NOMyYatoT pasBuUTHe. Tak,
pacluvpeHbl 1 yrnybneHbl OMOMOTMYECKNe 3HaHWUSA O PacTeHUAX, >XMBOTHBIX,
rpnbax, 6akTepuax, OpraHu3Mme 4YesioBeka, OOLMX 3aKOHOMEPHOCTAX >XWU3HW,
[0MOJTHUTENbHO BK/KOYEHbI 6UONOrMYecKne CBefeHNs NPUKIaAHOro 1 NOUCKOBOMO
Xapakrepa, KOTOpble MOXHO WCMO/b30BaTb KakK OPUEHTMPbLI A9 NOCNeAYHLEro
Bblbopa npodeccun. Bo3MOXKHa Takxke MHTerpaums O6MONOrmyeckux 3HaHun C
COOTBETCTBYIOLMMN 3HAHUAMMU, MOMYYEHHbIMU 00Y4YalOWMMUCA MPU U3YYEHUN
(OM3NKN, XUMWUK, Teorpadun 1 maTemMaTuKN.

CTpyKTypa nporpamMmMmbl Mo y4debHOMYy npeameTy “Buonorus” oTpaxaet
CUCTEMHO-YPOBHEBBIA M 3BO/MOLMOHHBLIN  MOAXOAbl K U3Y4YeHWo 6uonorun.
CornacHo um, n3y4atoTcs CBOMCTBA U 3aKOHOMEPHOCTU, XapaKTepHble 415 XXMBbIX
CUCTEM Pa3HOro YPOBHSA OpraHunsauumn, 3BOIHOLUN OPraHNYecKoro mmpa Ha 3eme,
COXpaHeHMs OWONOrMYecKoro pasHoobpasnsa nnaHetol. Tak, B 10 Knacce
M3y4atoTCA OCHOBbI MOJEKYNSAPHON W KNETOYHOW Guonorun, amépuonorum u
OMoNIorMN PasBUTUA, TEHETUKN U CeNnekuun, GUOTEXHONOTMA N CUHTETUYECKOM
Ouosiornn, akTyam3npyrTCca 3HaHMS 00ydarowmxcs no 60TaHWKe, 300/10TUN,
aHaToOMuK, usnonormm Yenoseka. B 11 knacce M3yyatOTCs 3BOMOLMOHHOE
y4YeHu1e, OCHOBbI 3KO/IOMMN 1 Y4eHne 0 brocdepe.

Y4yebHbIh  npeameT  «buonorus»  npu3BaH  06GECneYnTb  OCBOEHME
0byyatoLLMMmMCA BUONOrNYECKMX TEOPUIA N 3aKOHOB, WAEeW, MPUHLMNOB M NpaBu/l,
nexawmx B 0CHOBE COBPEMEHHOI eCTECTBEHHO-HAYUYHON KapTUHbI MMPa, 3HaHWI 0
CTPOEHMMN, MHOroobpasMm U O0COOEHHOCTAX K/IETKM, OpraHusma, nonynsyum,
OMOLIEHO03a, S3KOCUCTEMbI, O BbIJAIOLLMXCA HAYYHbIX OOCTVXKEHWUAX, COBPEMEHHbIX
nccnefoBaHMsAX B 61MoNOrnm, NPUKNaaHbIX acrnekTax ouoorMyecKnx 3HaHun. Ans
pasBUTMS U MOALEPXKAHUA WHTepeca 00y4yaroLMXCa K OMOMorMn Hapsgy co
3HaUYNTE/bHBIM 00BLEMOM TEOPETUYECKOr0 MaTepuasia B COAEPXKaHUN MPorpaMmbl
no 6monornm npegycMoTpeHo 3HAKOMCTBO C UCTOPUEN CTaHOB/IEHWUA U Pa3BUTUS
TOW WM WHO 06nacTn 6Monornn, BKNALOM OTEYECTBEHHbLIX WU 3apyOeXXHbIX
YUYEHbIX B PeLLeHne BXKHENLLNX BUOMOTMYECKUX 1 IKOSTOTUYECKMX MPOBIEM.



Llenb n3yueHuns yuebHoro npeameTa «brnonorus» Ha yrny6néHHOM ypoBHe —
OBNafleHVe  06y4YaloLMMUCA  3HAHUAMW O  CTPYKTYPHO-(hYHKLMOHA/IbHOM
OopraHu3auum >KMBbIX CUCTEM PasHOro paHra u npuobpeTeHne YMeHWUM
MCMO/b30BaTb 3TW 3HAHUA B (DOPMMPOBAHUWN MHTEpPeca K OnpeaenéHHon obnactu
NPOMEeCCUOHaNIbHON AeATENIbHOCTW, CBA3aHHOW C OWMONOrven, unm K Bblbopy
y4ebHOro 3aBefieHns A4/ NPOA0/HKEHNUA BMONOrMYecKoro 06pasoBaHus.

JocTmwkeHne uUenm  n3ydeHus y4debHOro npeameta «buonorma» Ha
yrny6néHHOM ypoBHe 06ecrneynBaeTCsa peLleHneM creayroLwmx 3agay:

OCBOEHMe 06y4YatoLMMUCA CUCTEMbI GUOTOTNYECKNX 3HAHWIA: 06 OCHOBHbIX
BMO/TIOTNYECKMX TEOPUAX, KOHUEMNUMAX, TMnoTesax, 3akoHaxX, 3aKOHOMEPHOCTAX U
MpaBusiax, COCTaBNALLMX COBPEMEHHYIO eCTECTBEHHO-HAYYHYI0 KapTUHY MUpa; O
CTPOEHWUN, MHOroo6pasnm K 0COBEHHOCTSAX OMONIOTMYECKUX CcucTemM (K/eTKa,
opraHu3m, nonynsauus, Bua, 6uoreoueHos, 6roctepa); 0 BbIAAKLWMNXCA OTKPbITUAX
1 COBPEMEHHbIX UCCNeoBaHNAX B Buonoruu;

O3HaKOM/IeHMe 00y4YaloWwmnxcss C MeTodaMu TMO3HAHUA YXMBOW MPUPOAbI:
MCCnefoBaTe/lbCKUMM — MeTodaMn  BMONOrMYECKUX HayK  (MONEKYNSIPHOW 1
KNeTOYHOW 6uonorun, 3smépuonormm wn 6OUONOTUA  PasBUTUSA, TEHETUKU WU
cenekumMn, OMOTEXHONOTMM W CUHTETMYECKOW OMONoruM, NaseOHTONorN,
3KO/IOrUKN);  METOAaMM  CaMOCTOATE/IbHOrO  MPOBeAeHNs  BUONOrMYEeCcKUX
nccrefoBaHuii B nabopatopum M B npupoge (HabnrogeHue, U3MepeHwue,
3KCMEPUMEHT, MOAENNPOBaHNE);

OBNafileHVe  0OyYaloWUMUCH  YMEHUAMMW:  CaMOCTOATENIbHO — HaxOAUTb,
aHa/M3MpoBaTb U MCMNOMNb30BaTb OMOMOrMYECKYD WMH(OPMaUMIO; MOMb30BaThLCH
6M0/IOrMYECKO TEPMUHOMNOTMEN U CUMBOJSIMKON; YCTaHaB/MBaTb CBSA3b MeXay
pasBuTMEM OMOMIOTUN U COLMAIbHO-3KOHOMUYECKUMW U 3KOJIOTUYECKUMU
npo6nemMaMmn 4enoBevecTBa; OLEHMBATL MOCMEACTBUS CBOEW [eATe/IbHOCTU MO
OTHOLLUEHNIO K OKpy>XKatoLleld NpupoAHOM cpefde, COOGCTBEHHOMY 340POBLIO Y
340POBbI0  OKpY)XaloLWmMx /iofed; 000CHOBbIBaTb M C06MOAATH  MepbI
NPOMNAKTUKN MH(EKLMOHHBIX 3ab0n1eBaHWIA, NpaBuia NoBeAeHNS B NPUPOAe U
obecrneyveHns 6e30MacHOCTN COOCTBEHHOW YXMU3HEAEATEeNIbHOCTU B Upe3BblyaliHbIX
CUTYaumuaxX  MPUPOAHOr0O M TEXHOTeHHOrO  XapakTepa, XapaKTepu3oBaTb
COBPEMEHHbIe Hay4Hble OTKPbLITUA B 06/1aCTW B1onoruu;

pasBuUTME Yy 00YyYatOLNXCA UHTENIEKTYabHLIX M TBOPYECKMX CNOCOBHOCTEN
B Mpouecce 3HAKOMCTBA C BbIJAIOLWMMUCA OTKPbITUAMA U  COBPEMEHHbLIMU
UccnefoBaHUAMM B 6GUMOMOTUN, pellaeMbiMK eto  nNpobieMamu, MeTOAO0/ornel
OMONOrnYecKoro nccnefoBaHus, npoBefeHns aKCNepUMeHTaIbHbIX
“ccnefoBaHWi, peLleHns 61MonornyeckuX 3agay, MoaennpoBaHnus G1oNorMyYecKnx
0OBEKTOB M MPOLECCOB;



BOCNMTaHME Y 06y4atoLMXCA LLeHHOCTHOrO OTHOLLEHUS K YKWMBOW Npupoje B
LIe/IOM U K OTAe/bHbIM eé 06beKTaM M ABNEHUAM; (HOPMUPOBaHME 3KONOMMUYECKOIA,
reHeTMYeCKOM rpamoOTHOCTKM, 00Weil KynbTypbl MOBeAEeHVUS B MPUPOAE;
MHTErpaumm eCTeCTBEHHO-HayYHbIX 3HAHUI;

npuobpeTeHne  0OyYalOLMMMCA  KOMMETEHTHOCTM B palMOHa/IbHOM
NpUpoLononbL30BaHMN (CO6MOAEHNE NpaBua MOBEAEHUS B MPUPOLEe, OXpaHbl
BWAOB, 3KOCUCTEM, GUOCHEPbI), COXPaHEHUN COOCTBEHHOIO 3/10P0BbS U 340POBbA
OKpyXXarwmx noge  (cobnogeHns  Mep  NpounakTUKK  3aboneBaHni,
obecrneyeHne 6e30MaCHOCTU >XMU3HEAEATENIbHOCTU B UPe3BblYaHbLIX CUTyaUUsX
MPUPOLHOTO W  TEXHOTEHHOr0  XapakTepa) Ha OCHOBE  WCMO/Ib30BaHUA
OMONOrNYECKUX 3HAHWNIA 1 YMEHWIA B MOBCEAHEBHOMN XXN3HN;

co3faHMe  YCNOBWIA AN OCO3HAHHOro  Bblbopa  O6yuvaroLLMMMUCA
NHANBNOYaNIbHON 06pasoBaTe/ibHOM TpaekTopuu, CNoco6CTBYHOLLENA
nocneaytoLleMy npogeccMoHaibHOMY CaMOONPeaeeHNIo, B COOTBETCTBMU C
NHANBUAYaIbHBIMW MHTEPecaMun 1 NOTPeBHOCTAMM pervoHa.

OO6LLee YnCno YacoB, OTBEEHHbIX Ha U3y4yeHne G1onornum Ha yrny6n1eHHOM
YPOBHE cpeaHero obuiero obpasosaHus, coctaenseT 204 vaca: B 10 knacce — 102
yaca (3 yaca B Hefento), B 11 knacce — 102 yaca (3 yaca B Hefento).

OT6op opraHM3aLMOHHbIX (HOpPM, METOLOB M CpeAcTB 00y4eHUs 6monorum
OCYLLECTB/IAETCA C YYETOM CreuniMKM ero cogepXkaHus M HanpasNeHHOCTU Ha
NPOAO/HKEHNEe  OMONOrMYecKOro 06pa3oBaHMs B OpraHM3auusix CcpefHero
NpodecCnoHanbHOr0 1 BbICLLEro 06pa3oBaHus.

Ob6s3aTeNnbHbIM YCI0BMEM NPU 06YyYeHUM 61MONOrnK Ha yriy61EHHOM YPOBHE
SBNAETCA NPOBeAeHMe N1abopaTopHbIX M MpaKTUYeckmx paboT. Takxe ydyacTue
06yyatoLLMXCA B BbIMOSIHEHUN MPOEKTHLIX U Y4eBHO-MCCeA0BaTe/IbCKUX PaboT,
TemMaTuka KOTOPbIX  OMNPeAenseTcs yyuTesieM Ha OCHOBE  MMELMXCA
MaTeprasibHO-TEXHUYECKMX PECYPCOB N MECTHbIX MPUPOAHBIX YC/TOBUN.



COILEPKXAHUE OBYUYEHUA
10 KJTACC

CofepxaHue nporpammbl, BblAeNeHHOe kypcusom, HE BXOAUT B MPOBEPKY
rocyapcTBeHHou utorosoi attectauum (FMA).

Tema 1. buoJsiorusi kKak HaykKa

CoBpeMeHHasa 61onorna — KoMriaekcHas Hayka. Kpatkas UcTopus passuTtus
6uonornn.  buonormyeckme  Haykm M M3yyvaemMble UMW NPOGSIEMBI.
dyHAaMeHTaNbHble, MPUKNa4HbIE W MOUCKOBble Hay4Hble WCCNeA0BaHNA B
éronoruu.

3HayeHve 6uonorny B (hOPMUPOBAHNM COBPEMEHHOW €CTECTBEHHO-HAY4YHOM
KapTUHbl Mupa. lpodeccnmn, cBsizaHHble C 6uonorvein. 3HavyeHne Guonorun B
MPaKTUYECKON [eATeNIbHOCTU  YesloBeKa: MeAMUMHE, CeflbCKOM  XO3AICTBE,
MPOMBbILLIEHHOCTK, OXpaHe NPUPOAbI.

JlemoHcTpanuu

MopTtpeTbl: Apuctotens, TeopacT, K. JIuHHeR, XK. B. Jlamapk, Y. [apBuH,
Y. lapseir, I'. MeHgens, B. V. BepHaackuia, W. 1. Maenos, N. . MeuHukos, H.
M. BaBunos, H. B. TumodeeB-Pecosckuid, K. YoTcoH, @. Kpuk, 4. K. benses.

Tabnuubl 1 cxembl: «CBA3b OGMOMOTMK C APYrUMKU HayKamu», «Cuctema
BMO/TIOMMYECKMX HAYK.

Tema 2. 7KuBble cucTeMbI U X U3y4YeHHUE

XXuBble CUCTEMbl KakK MpeameT u3ydyeHWs 6uonormn. CBOWCTBA KMBbIX
CUCTEM: €OUHCTBO XUMMYECKOro COCTaBa, [MAWUCKPETHOCTb W LIENOCTHOCTb,
C/IOXXHOCTb W YNOPSAOYEHHOCTb CTPYKTYPbl, OTKPLITOCTb, CaMOOPraHmn3aums,
CamMOBOCMPOM3BeeHNE, Pa3APaXKUMOCTb, M3MEHUNBOCTb, POCT U PasBUTHE.

YPOBHM OpraHuM3aumMm >XMBbIX CUCTEM: MOMEKYNAPHBIA,  KNETOYHbIN,
TKaHeBbIN, OpraHU3MeHHbI, MonynaUMOHHO-BUI0BOMN, 3KOCUCTEMHBIN
(6bnoreoueHoOTUYECKINIA), OGUOCHEpPHbIA. Tpouecchbl, MPOUCXOAALLME B XKMUBbIX
cuctemax. OCHOBHblE MPU3HAKM XXMBOFO. XKM3Hb Kak (hopma CYLLECTBOBaHMS
martepun. Hayku, n3yyaroLime XXuBble CUCTEMbI Ha Pa3HbIX YPOBHAX OpraHu3aLuu.

M3yyeHne XuBbIX cucteM. MeTtofbl 6ronornyeckon Hayku. HabnwogeHue,
N3MepeHue, IKCNePUMEHT, cucTeMaTmn3aums, MetaaHanms. MoHATME O 3aBUCMMON U
He3aBUCUMOW MNepeMeHHON. [MnaHWpoBaHWe 3KcnepumeHTa. [locTaHOBKa U
npoBepka runotes. Hynesas runotesa. MoHATME BbIOOPKM U €€ [LOCTOBEPHOCTb.
Pa3bpoc B 6OMOMOrMYecknx pdaHHbIX. OueHKa [OCTOBEPHOCTU  MOYYEHHbIX
pe3ynbTaToB. [pUUYMHBI  UCKAXKEHUSA pPe3ynbTaToB  aKCnepuMmeHTa. [loHATMe
CTaTUCTUYECKOrO TecTa.

JdemMoHcTpanuu



Tabnuubl 1 cxembl: «OCHOBHble MPU3HAKK XU3HW», «buronornyeckme
cucTeMbl», «CBOWCTBA XKMBOW MaTepum», «YPOBHU oOpraHu3aumm >XKUBOW
npupodbl», «CTPOeHME XXMBOTHOW KNETKU», «TKaHW >XMBOTHbIX», «CUCTEMbI
OpraHoB Ye/0BEYECKOro OpraHuama», «buoreoueHo3», «buocthepa», «MeToapl
N3YUEHWS XKXNBOIN NPUPOLbI».

O6opynosaHue:  nabopaTtopHoe  obopydoBaHMe AN MPOBEAEHMS
HabNOAEHNIA, N3MEPEHWNIA, SKCNIEPUMEHTOB.

IIpakTnueckas padora «/ICNoMb30BaHWE pPa3/IMYHbIX METOAOB Npw
N3YUYEHWM XKMBbIX CUCTEMY.

Tema 3. buoJsorusi KJieTKu

KneTtka — CTPYKTYpPHO-(pYHKUMOHaNbHas eguHMUa uBoro. Victopus
OTKPbITUA KNeTKN. PaboTbl P. Nyka, A. JleBeHryka. KnetoyHas Teopus (T. LLIBaHH,
M. LlneingeH, P. BupxoB). OCHOBHblE MOMOXEHUS COBPEMEHHOM KNETOYHOM
Teopun.

MeToabl  MOMEKYNAPHOM U K/ETOYHOWM  BMONMOrnnM:  MUKPOCKOMMWS,
Xpomartorpaus, 3neKkTpoopes, METO[ MeYeHbIX aTtoMoB, AunddepeHUManbHOe
LEeHTPUMYrMpoBaHne, Ky/lbTUBMPOBaHUE KNETOK. M3yuenue @Hurkcupo8aHmvix
Kkiemox. DNEKTPOHHasA MUKpockonus. Kougokanvnas muxpockonus. Bumanvhoe
(npudicuzHeHHoe) uzyueHue Kiemox.

JdeMoHCcTpanu

MopTpeThbl: P. T'yK, A. NeBeHryk, T. LLBaHH, M. LLneiaeH, P. Bupxos, K. M.
bap.

Tabnmupbl N cxeMbl: «CBETOBOW MUKPOCKOM», «DNEKTPOHHBIA MUKPOCKOM»,
«cTopuna pa3BUTUSA METOLOB MUKPOCKOMUN.

O6opyaoBaHMe: CBETOBOM MMUKPOCKOM, MUKponpenapaTbl PacTUTENbHbIX,
YXMBOTHbIX 1 6aKTepuasibHbIX KNETOK.

IIpakTnyeckass padora «/3yyeHMe MeTOLOB KIETOUYHON 6GMONorMu
(xpomatorpadus, anektpodqopes, AnddepeHUnansHoe UEHTPUQYrmposaHue,
MLP)».

Tema 4. Xumuueckasi Opranm3anus KJICTKH

XUMUYECKMIA cocTaB KNeTKU. Makpo-, MUKPO- M YNbTPaMUKPO3/IEMEHTI.
Boga 1 eé ponb Kak pacTBOpWUTENs, peareHTa, yyacTue B CTPYKTYpMpOBaHMU
KNeTKW, Tennoperynayun. MuHepanbHble BeLLeCTBa KIeTKWU, MX 6nonornyeckas
pO/ib. PO/b KATMOHOB Y aHWOHOB B K/IETKE.

OpraHnyeckne BellecTBa KeTKW. buonornyeckne nonumepsl. benku.
AMUWHOKMCNOTHbIN cocTaB 6enkoB. CTPYKTYypbl 6e/IKOBOM MOJEKY bI. [epBuYyHas
CTPyKTypa 6efnka, nenTuaHas CBsA3b. BTopuyHas, TpeTWyHas, 4eTBepTUYHAS
CTPYKTYpbl.  OeHatypaums. CsoiictBa 6enkoB. Knaccudmkaums — 6Genkos.
Buonornyeckune pyHKUNM 6eMKOB. [Ipuonoi.



Yrnesogbl. MoHOcaxapufbl, gncaxapuibl, onmMrocaxapuibl v noancaxapval.
OO6WmMin  nnaH CTPOEHUS U (PM3MKO-XMMUYECKMe CBOWCTBA  Yr/1eBOAOB.
Buonornyeckune yHKUUM yrneBogoB.

Nnnngpl. TvgpodunsHo-rngpodobHoble cBoitcTea. Knaccupukaums nunmngos.
Tpurnnuepnabl, (ocdonmnuasl, BOCKW, CcTepouibl. Bbuonornyeckne YHKLMM
nnnunaos. ObLwme CBOMCTBA BUONOrMYECKNX MEMOPAH — TEKYYECTb, CMOCOBHOCTb K
camo3amblKaHW0, MNOMYNPOHULAEMOCTb.

HyknenHosble kucnotbl. AHK 1 PHK. CTpoeHMe HYKNeMHOBLIX KWUC/OT.
Hykneotugpl. MNpuHuMn komnnemeHTapHocTu. MMpasuno Yaprada. CTpykTypa
OHK — gBoiiHasa cnupanb. MecToHaxoxaeHve n éuonorndeckme gyHkumm OHK.
Buabl PHK. ®yHkuun PHK B KneTke.

CtpoeHne monekynol AT®. Makpospruyeckme cBssn B Monekyne AT®.
Buonornyeckune yHkumn AT®. BoccTaHOBNEHHbIE MEPEHOCUMKN, UX (DYHKLUKN B
Knetke. /lpyeue wuyxneosuompugpocpamovr (HTD). CekBeHuposaHue [OHK.
Memoowi CEHOMUKU, MPAHCKPUNMOMUKU, NPOMEOMUKU.

CTpyKTypHas 61onorus: Guoxmmmyeckme n bmodmnsnyeckne UccneaoBaHus
cocTaBa W MPOCTPAHCTBEHHOW CTPYKTYpbl  GUOMONEKYN.  Mooeruposanue
CMPYKmMypvl U QYHKYUL OUOMONIEKY U UX KoMniekcos. Komnvromepuoviil ousain u
OPZCZHulleCKuZZ cuHmes 6u0]l/l0jlel<y]l u ux HeanlPOOHblx aArAjll02c086.

JdeMoHCcTpanu

MopTpeTbl: J1. MonuHr, K. YoTcoH, ®. Kpuk, M. YunkuHc, P. ®dpaHKIuH,
®. CaHrep, C. Npy3unHep.

[dnarpammbl:  «PacnpefeneHve  XUMUYECKUX  3MIEMEHTOB B HEXWMBOM
npupoge», «PacnpefeneHne XMMMYECKNX 3IEMEHTOB B XXMBOW NMPUPOAE».

Tabnuubl N cxembl: «lleproanyeckas Tabnmua XMMUYECKUX 3/1EMEHTOB,
«CTpoeHne Monekynbl BoAbl», «BellecTsa B cocTaBe OpraHuU3moB», «CTpoeHue
MOsieKy bl 6enka», «CTPyKTypbl 6€/IKOBOM MOMEeKY/bl», «CTPOeHWe MONeKys
yrneBogoB», «CTpoeHMe MONeKyn NMNUAOB», «HYK/IEMHOBbIE  KUCNOTbI»,
«CTpoeHne mMmonekynbl AT®».

O6opyfoBaHMe: XMUYecKas rnocysaa n 06opynosaHue.

JlaGopaTopHasi padora «O6Hapy>keHMe 6eNKOB C MOMOLLbH KaYeCTBEHHbIX
peakLnin.

JlaGopaTopnass  paGora  «lIccnefoBaHMe  HYK/EMHOBLIX  KWUC/OT,
BblfeNeHHbIX M3 KMETOK Pas/IMyHbIX OpraHn3MOoB».

Tema 5. CTpoenue u QyHKIUM KJIETKH

Tunbl KNETOK: 3yKapuoTUYeckas W npokapuoTnyeckass. CTPYKTYpPHO-
(hYHKLUMOHa/IbHbIE 06pa30BaHNA KNETKMN.



CTpoeHme NPoKapnoTUYECKOW KNeTKU. KneTouHas CTeHKa 6akTepuii U apXxen.
OCO6EHHOCTM CTPOEHUSA TeTepOTPO(HOM M aBTOTPOGHOM MNPOKAPUOTUYECKMX
KNeToK. MecTo 1 ponb NPoKapunoT B 6UoLEHO3ax.

CTpoeHue 7 (hYHKLMOHMPOBaHWE 3YKapMOTNYECKON KNETKM.
MnasmaTnyeckass MembpaHa (nnasmanemma). CTpyKTypa nNia3maTuyecKoi
MeM6paHbl. TPaHCNOPT BELLECTB Yepe3 niasMaTMyecKyto MembpaHy: MacCUBHbIN
(andbdpysmsa, obneryéHHas Anddysnsa), akTUBHBIA (MEPBUYHBIA U BTOPUYUHbIN
aKTUBHbIA  TpaHcropT). [lonynpoHuuaeMocTb MembpaHbl. PaboTa HaTpuia-
Ka/IMeBOro Hacoca. dHAOUMTO3: MUHOUMTO3, (haroymTos. IK3ounTo3. KnetoyHas
cTeHKa. CTpyKTypa 1 PYHKLMM KNETOYHON CTEHKM pacTeHWiA, rpubos.

LinTonnasma. LinTo3onb. LinTockeneT. [ABvKeHne umTonnasmbl. OpraHongpl
KneTkn. OfHoMemOpaHHble OpraHouabl KAeTKW: 3HAonnasMaTnyeckas ceTb
(AMNC), annapat MonbmKM, NN30COMbI, UX CTPOEHME U (YHKUMK. B3anmocssA3b
0AHOMEMOpPaHHbIX OpPraHoMAoB KNeTKW. CTPOeHMe rpaHyNspHOro PeTUKynyma.
Mexanusm nanpasnenus 6enxos ¢ DI1C. CUHTE3 PacTBOPUMbIX 6enkoB. CUHTE3
KNeTOUHbIX  MembpaH. [nagkuii  (arpaHynsipHblid) — 3HAOMIA3MATUYECKNIA
peTukynym. CekpeTopHas (hyHKuus annaparta [Fonbmkun. Mooupukauus b6enxkos 6
annapame [onvooxcu. Copmuposxka 6enxoe 6 annapame Ionvoxcu. TpaHCNOPT
BELLECTB B K/IETKe. Bakyonu pacTuTeNbHbIX KNeToK. KneTouHblil cok. Typrop.

MoNyaBTOHOMHbIE ~ OpraHoMfbl  KNETKW:  MUTOXOHAPWUW,  MNacTuabl.
Ilpoucxoorcoenue mumoxondpuii u niacmuod. Cumouoecenes (K.C. Mepesickosckuil,
JI. Mapeynuc). CTpoeHVe U (DYHKUMN MUTOXOHAPWUA WM nnactug. [MepBUYHbIe,
BTOPMYHbIE W CNOXHblE  NAacTUAbl  (DOTOCMHTE3NPYHOLIMX  3YKapuoT.
XnoponnacTbl, XpOMOMAACTbl, IEAKONAACTbI BbICLUNX PACTEHWIA.

HemeMb6paHHble opraHouabl KneTku CTpoeHne M (hyHKUUM HeMeMOpaHHbIX
opraHongoB KNEeTKMW. Pnéocombl. Ilpomeoscymounvie Qunamenmot.
MuKpounameHTbl.  Axmunosvie mukpogunamenmoi. MblLIEYHbIE  KNETKMW.
Axmunosvle kKomnonenmol Hemvluteunvix Kiemox. MUKPOTPYO6OUKM. KNeTouHbIN
UeHTp. CTpoeHMe W [BMXKEHME XKFYTUKOB WU PecHMYeK. MUKpPOTPYO6OUKN
unTonnasmbl. LIeHTpuoNnb. benxu, accoyuuposanHvie ¢ MUKpouiameHmamu u
muxpompyboukamu. MomopHvie b6enxu.

Anpo. Obonoyka Aapa, XPOMaTuH, Kapuoniasma, SAPbILKA, UX CTPOEHUE U
(yHKUMW. HAaepHbId  6eKOBbIA  MaTpuKe. [pocTpaHCTBEHHOe pPacrnooXeHue
XPOMOCOM B WHTep(asHOM fAape. dyxpomamun u 2cemepoxpomamur. Benku
XpOMaTuHa — TWUCTOHbIl. /Jlumamuxa sdepuoii obonouku 6 mumo3se. oephbiii
mpancnopm.

KneTouHble BKNOYEHNS. CpaBHUTENbHAA XapaKTePUCTUKA KETOK 3yKapuoT
(pacTuUTeNIbHOW, XXMBOTHOM, FPUGHOIA).

JleMoHCTpanun



MopTpeThbl: K.C. MepexxkoBckuid, J1. Maprynuc.

Tabnmubl 1 cxembl: «CTpoOeHME 3YyKapuMOTUYECKOW KNeTKu», «CTpoeHue
XMBOTHOW  KNeTKW», «CTpoeHMe  pacTUTeNnbHOM  KNeTku»,  «CTpoeHue
MUTOXOHAPUW», «A0p0», «CTPOeHMe NMPOKapPUOTUYECKOW KNETKM.

O6opyaoBaHMe: CBETOBOM MMKPOCKOM, MUKpOMNpenapatbl PacTUTESbHbIX,
YKMBOTHbIX K/IETOK, MUKPONpenapatbl 6akTepuasibHbIX KETOK.

JlaGopaTopHass paGora «M/3yyeHMe CTPOEHUS KNETOK  Pas/INyHbIX
OpraHn3MoB>.

IIpakTuyeckas padora «/13yyeHre CBOMCTB KNETOYHON MeMOpaHbI».

JlaGopaTopnasi padora «lIccnegoBaHve nnasMonuMsa M Aennasmonusa B
PacTUTENbHBIX KNeTKax».

IlpakTnueckass  paGora  «l/I3yyeHne  [ABMXKEHMA  UMTOMNA3Mbl B
PacTUTENbHBIX KNeTKax».

Tema 6. O0OMeH BelecTB M NMPeBpalleHNe JHEPTUH B KJIETKe

ACCUMUNIAUMA N UCCUMUNALNA — [BE CTOPOHbI MeTabonmama. Tunbl 06MeHa
BELLECTB: aBTOTPOMHLIA M reTepoTPO(HbIN. Y4YacTve KMCnopoga B OOMEHHbIX
npoueccax. JHepreTnyeckoe obecrievyeHMe KNeTKU: npesBpalleHe AT B
06MeHHbIX npoueccax. PepMeHTATMBHbIA XapakKTep peakuuin  KJeTOYHOro
meTabonuama. PepmeHTbl, WX CTPOEHWEe, CBONCTBA W MeXaHWU3M [JeilCTBUS.
KoepmeHTbl. OTMUmNA (hepMeHTOB OT HeOpraHWYeCcKMx Katanms3aTopoB. benku-
aKTMBaTopbl N OGENKU-UHITMOMTOPbLI. 3aBMCUMOCTb CKOPOCTM (DePMEHTATUBHbIX
peakuuii OT pas/inyHbIX PaKTopoB.

MMepBUYHbLIA CUHTE3 OpraHNU4YeckKMX BeWECTB B K/eTke. POTOCUHTES.
AHoKcucenHbIll U OKcuceHHbll Gomocunme3 y obaxkmepuii. Ceemocoouparoujue
NUSMEHMbL U NUCMEHRMbL PEAKYUOHHO20 YERMpPA . Ponb XﬂOpOI'U'IaCTOB B I'IpOLIIECCe
(hoTocuHTe3a. CBeToBasdA 1 TeMHoBas (hasbl. @omoovixanue, Cs., C4. u CAM-munuol
gomocunmesa. NPOAYKTUBHOCTb (POTOCUHTE3A. BnnsHWe pasnyHbIX (DaKTopoB
Ha CKOPOCTb (POTOCUHTEe3a. 3HayeHne (DOTOCMHTE3A.

XemMoCuHTEs. Pa3Hoobpasue OpraHnM3MoB-XeMOCUHTETMKOB:
HUTpUuuMpyolwmne 6akTepuun, >kenezobaktepun, cepobakTepun, BOAOPOAHbIE
bakTepuun. 3HauyeHne XeMOCMHTesa.

AHa3pobHble opraHnsmbl. Bugbl 6poxkeHus. poayKTbl OPOXKEHUA U UX
NCMO/b30BaHNE YeNOBEKOM. AHa3p00Hble MWUKPOOPraHn3Mbl Kak OObeKTbl
OMOTEXHO/IOMMM W BO30YANTENIN BONE3HEN.

A3p0o6HbIE OpraHu3mbl. ATansl 3HepreTMYecKoro obMeHa.
MoAroToBMTENbHBIV 3Tan. [ MKONN3 — 6ECKMCNOPOAHOE pacLLensieHne rnoKo3bl.

Bruonornyeckoe OKMUCNeHWE, UK KNETOYHOE AbiXaHue. PONb MUTOXOHAPWIA B
npoueccax 61MoI0rMYecKoro okucneHus. Linknmyeckne peakuymmn. OKUCAUTENbHOE
(hochopunupoBaHne. ODuepeuss membpannozo epaduenma npomonos. Cunmes



AT®: paboma npomonnou AT®-cummaszwvl. [NpeMMyLLECTBA a3pOBHOr0 NyTU
0OMeHa BeLLLeCTB nepes aHaspobHbIM. OPYEKTUBHOCTb IHEPreTUYeCKOro obmeHa.

JlemoHcTpanuu

MoptpeTbl: k. Mpuctan, K. A. Tumupsaszes, C. H. BuHorpaackuin, B. A.
SHrenerapar, M. Mutyenn, I'. A. 3aBap3uH.

Tabnuupl U cxemMbl: «POTOCUHTES», «DHEPreTUYECKUIA 0OMEH», «BUOCKHTES
benka», «CTpoeHne (hepmeHTa», «XeMOCHHTE3.

O6opyaoBaHme: CBETOBOWM MMWKPOCKOM, 060pyAoBaHMe A1 NPUroTOB/IEHNS
MOCTOAHHBIX U BPpeMeHHbIX MUKPOMNPENapaTos.

JlaGopaTtopnass  paGora  «/I3ydeHMe  KaTa/MTMYECKOM  aKTMBHOCTM
(hepMeHTOB (Ha NpuMepe amunasbl UK Katanasbl)».

JlaGopaTopHast pabora «l/I3ydyeHMe (hepPMEHTATMBHOIO pacLLeneHns
nepokcunaa BOA0POAA B PaCTUTENIbHBIX U XKMBOTHbLIX KNeTKax».

JlaGopaTopnass padora «CpaBHeHVMe MNPOLECCOB  (POTOCUHTE3A U
XeMOCUHTEe3a».

JlaGopaTopHas padora «CpaBHeHVe NPOoLLeCCoB OPOXEHUS U LbIXaHUSA».

Tema 7. HaciienctBeHHass uHGOpMaLMs U peaiu3alus eé B KIeTKe

Peakuun MaTtpuyHoro cuHTesa. MpuHUMN KOMMIEMeHTapHOCTM B peakLmsax
MaTpPUYHOro CUHTe3a. Peanusaums HacneACTBEHHOW UH(opMaummn. eHeTnYecKni
KO, ero CBOWCTBa. TpaHCKpunuusi — maTpuuHbid cuHTe3 PHK. TpuHumnb
TPaHCKPUMLMX: KOMMNJIEMEHTAPHOCTb, aHTUMNapaieslbHOCTb, aCUMMETPUYHOCTD.
Cospesanue mampuynvix PHK 6 sykapuomuueckoti kiemke. Hexooupyrowue PHK.

TpaHcnaums v eé stanbl. YyacTue TpaHcnopTHbIX PHK B 6rocnHTese 6eska.
Ycnosua 6uocuHTesa 6enka. KogupoBaHue aMWUHOKWUCNOT. Pofb pubocom B
brocuHTE3e Genka.

CogpemenHvie npedcmasieHus o cmpoenuu 2enog. OpraHn3auma reHoma y
NPOKapuoT N 3yKapuoT. Perynauma akTMBHOCTM TEHOB Y MpoKapuoT. 'mnoTesa
orepoHa (. XKakob, XX. MaH0). MoxexyiapHble Mexanuzmvl IKCNPECCUU 2€HO8 Y
aykapuom. Ponv xpomamuna 6 pecynayuu pabomwi 2enos. Perynaums 06MeHHbIX
MpoueccoB B KneTke. KneTouHbIli romeocTas.

Bupycbl — HekneTouHble hOPMbI XKU3HU U 06/IMraTHble napasutbl. CTpoeHne
MPOCTLIX U CMIOXKHbIX BUPYCOB, PETPOBMPYCOB, 6aKTepUOMaroB. JKusnenHblil Yuki
JIHK-cooepocawux eupycos, PHK-codepocawux eupycos, 6axmepuogazos.
Obpamuas mpanckpunyus, pesepmasa, uHmezpasa.

BupycHble 3a60neBaHMS YEN0OBEKA, XKUBOTHbIX, pacTeHuid. CMAL, COVID-
19, coumanbHble U MeaULMHCKME NPo6emMbl.

buoungopmamuxa: unmeepayus u ananuz b6oarvuux maccusos («bigdatar)
CMPYKMYPHBIX OUoa02udeckux 0aunvix. Hanomexuonoeuu 6 buonocuu u meouyuHe.
LIpoepammupyemvie pynxyuu beaxos. Cnocobvl docmasKu ieKapcms.



JleMoHCTpanumn

MopTpeTbl: H. K. Konbuos, 4. N. MiBaHOBCKUIA.

Tabnuubl N cxembl: «bUoOCUHTE3 BefKa», «I eHeTUYECKUA Kog», «Bupycbl»,
«baKTepuogarmn».

IMpakTuyeckas padora «Co3faHne Mo4eNn BUpyca».

Tema 8. ’KuzHeHHBIA HUKJ KJICTKH

KneTouHbl UuMKN, €ro nepuogsl W perynsuymsi. VHTepasa M MMTOS.
OC06eHHOCTM NpOoLEeccoB, MPOTEKalWMUX B MHTepgase. oArotoBka K/ETKU K
feneHnto.  TpecMHTETUYECKUA  (MOCTMUTOTUYECKWIA),  CUHTETUYECKUIA U
MOCTCUHTETUYECKUNIA (NPEMUTOTUYECKIIA) Nepuroabl NHTepdasbl.

MaTpuuHblii cuHTe3 OHK — pennvkaums. MpuHuunbl pennvkauun OHK:
KOMM/IEMEHTAPHOCTb,  MOMIYKOHCEPBATUBHbIA  CUMHTE3,  aHTUMapaNieflbHOCTb.
MexaHun3m pennvkaunm OHK. Xpomocombl. CTpoeHMe XpoMocoM. Tenomepbl U
Tenomepasa. XPOMOCOMHbIA Habop KMNeTKM — KapuoTwun. [uniongHold ©
ranfiongHoli  Habopbl XPOMOCOM. [TOMOSIOTMYHbIE  XPOMOCOMbI.  [10/10Bble
XPOMOCOMbI.

[eneHve Knetkn — muto3. Cragum MUTO3a M MPOMCXOAALLME B HUX
npouecchl. Tunbl MUTO3a. KaprMoKMHE3 N LUUTOKUHE3. BUONornyeckoe 3HaveHue
MNTO3A.

Perynauma MUTOTUYECKOrO LMKNa KneTku. lMporpammupyemas KnetoyHas
rméenb — anonTos.

KneTouHoe A4po, XPOMOCOMbI, (PYHKLMOHaIbHAA TFeHOMUKA. Mexanusmbi
npoaughepayuu, oughgepenyuposku, cmaperus u eubenu kKiemox. «lLlugposas
KliemKkay» — ououngopmamuyeckue mMooeniu QyHKYUOHUPOBAHUSL KIemKU.

JleMoHCcTpanuu

Tabnuubl N CXembl: «XKU3HEHHbIA UWMKN KNETKW», «Mutos», «CTpoeHume
XpomMocom», «Penankaumsa AHK».

O6opyoBaHMe: CBETOBOM MUKPOCKOM, MUKporpenapaTtbl: «MUTO3 B KNneTKax
KOpeLLlKa fyKa.

JlaGopaTtopnass  paGora  «V/I3yyeHMe  XPOMOCOM Ha  rOTOBbIX
MUKpOnpenapaTax».

JlaGopaTopnas padora «Habn04eHe MUTO3a B KNeTKax KOHYMKa KOpeLLKa
nykKa (Ha rotoBbIX MUKponpenaparax)».

Tema 9. Ctpoenne u GyHKIIUU OPTraHU3MOB

buonoruyeckoe pasHoobpasue OopraHuM3MoB. O[LHOKNETOYUHbIe,
KOJIOHW&/IbHble, MHOTOK/1IETOYHbIE OPraHn3Mbl.

OCO6GEHHOCTM  CTPOEHWA U KU3HEeOeATeNbHOCTM  Of4HOK/ETOYHbIX
opraHusMoB. baktepun, apxeu, OAHOKNETOYHble TPUObI, OAHOK/IETOYHbIE
BOZOpOC/U, ApYyrue NpoTUCTbl. KonoHanbHbIe OpraHn3mel.



B3anmocBA3b 4YacTeld MHOTrOKNETOYHOro opraHmama. TKaHW, opraHbl U
cucTemMbl opraHoB. OpraHusm Kak efiMHoe Lesnoe. F'omeocTas.

TKaHW pacTeHUin. Twunbl pacTUTENbHbIX TKaHeil: obpa3oBaTe/ibHas,
MOKPOBHasA, NPOBOASALLAA, OCHOBHas, MexaHu4yeckad. OCOOEHHOCTW CTPOeHMS,
(hYHKLMIA 1 pacnonoXeHWst TKaHel B opraHax pacTeHNIA.

TKaHWN >XXMBOTHbIX N 4YenoBeka. TUMbl XXUBOTHbIX TKaHei: anuTenvaibHas,
COeIMHUTENbHAS, MbllLeYHas, HepBHad. OCOGEHHOCTU CTPOeHUS, (YHKLUUIA ©
pacnosioKeHNs TKaHe B opraHax XXMBOTHbIX U Ye/loBeka.

OpraHbl. BeretatuBHble M reHepaTVBHble OpraHbl pacTeHuid. OpraHbl ©
CUCTEMbI OPraHoB XXVBOTHbLIX 1 YenoBeka. PYHKLUN OpraHoB 1 CUCTEM OpPraHoB.

Onopa Tena opraHusmoB. Kapkac pacteHmin. CKeneTbl O4HOK/IETOUHbIX W
MHOFOK/IETOYHbIX >XMBOTHbIX. HapyXXHbI 1 BHYTPeHHWA ckeneT. CTpoeHue U
TUMbI COEANHEHNS KOCTENA.

[BKeHne  opraHuamoB.  [BM>KeHMe  OAHOK/ETOYHbIX  OpraHuM3MOB:
ameébonaHoe, XXryTMKOBOE, PeCcHUYHOoe. [BVKEHWe MHOTMOK/IETOUHbIX PacTeHWi:
TPOMU3Mbl N HacTUW. [BWXKEHME MHOTOK/IETOUHbIX >WBOTHLIX M YesoBeka:
MblLLeYHasa cuctema. Pedpriekc. CkeneTHble MbiLLbl U UX paboTa.

MutaHne opraHusmoB. [lorfoweHne BoAbl, YrIEKUCNOro rasa W
MUHepPasIbHbIX BELLEeCTB pacTeHUAMWU. MnTaHWe >XXMBOTHbLIX. BHYTPMMNONOCTHOE U
BHYTPUK/IETOUHOE MuLieBapeHue. MutaHne MNO3BOHOYHLIX XWUBOTHbIX. OTAeNbI
NULLEBApUTENBHOTO TpakTa. [luweBapuTenbHble Xenesbl. [lulleBapuTesbHas
CUCTEMA YesioBeKa.

[bixaHve opraHn3amMoB. [bixaHne pacTeHui. [bixaHune XNBOTHbIX. Anddy3uns
rasoB yepes NOBEPXHOCTb KNeTKK. KoXKHOe AbixaHue. JbixaTenbHaa noBepxHoOCTb.
YKabepHoe 1 néroyHoe fbixaHue. [bixaHWe NMO3BOHOYHbIX XXMBOTHbIX N YeslOBeKa.
OBO/MIOLMOHHOE  YC/IOXXHEHWE CTPOEHUS NIETKMUX MO3BOHOYHbLIX  YKMBOTHbIX.
AbixatenbHaa cucTtemMa 4enoBeka. MexaHuW3M BEHTUNIAUMU NETKUX Yy NTUL, U
MIeEKONUTAaKOLWNX. Perynaumsa abixaHus. [bixaTe/lbHble 06bEMbI.

TpaHCcnopT BeLLECTB Y OpraHvW3mMoB. TPaHCMOPTHbIE CUCTEMbI PaCTeHUMN.
TpaHCcnopT BELWECTB Y >KUBOTHbIX. KpOBEHOCHas cuUCTeMa W €€ OpraHbl.
KpoBeHocHad cucTeMa MO3BOHOYHLIX >KMBOTHbIX U 4enoseka. Cepaue,
KPOBEHOCHbIE COCYfbl WM KpoBb. Kpyru KposoobpalleHus. OBOMOLUOHHbIE
YCNOXXHEHNA CTPOEHNA KPOBEHOCHOW CMCTEMbI MO3BOHOUHbIX YXMBOTHbIX. PaboTa
cepaua n eé perynaums.

BbligeneHne y opraHu3moB. BblgeneHne y pacTeHuil. BblaeneHue y
XUBOTHbIX. CoKpaTuTenbHble Bakyonu. Opradbl BblgeneHns. dunbTpaums,
CeKpeuua 1 obpaTHOe BcacblBaHMe KakK MexaHW3Mbl paboTbl OpPraHOB BblAefieHuns.
CB#3b NMOMOCTA Tesia C KPOBEHOCHOW W BbIAENUTENBbHON crucTeMamin. BobigeneHue y



MO3BOHOYHbIX XXMBOTHbIX M 4enoseka. MNMoykn. CTpoeHne n PyHKLMOHMPOBaHME
He(poHa. Obpas3oBaHMe MOYM Y YesloBeKa.

3awmTa y opraHusmMoB. 3awjuTa Yy OAHOK/IETOYHbIX OpraHu3moB. Cnopbl
GakTepuii M UMUCTbl MNPOCTEMLIMX. 3alnTa Yy MHOTOK/IETOUHbIX PacTeHUMN.
KyTukyna. CpeficTBa NacCMBHOM N XMMWUYECKOW 3aLUnTbl. PUTOHUMABI.

3awmnTa 'y MHOFOKNETOYHbIX XMBOTHbIX. [MOKPOBbI U WX MNPOU3BOAHBIE.
3almTa opraHmMaMa oT 60ne3Heil. IMMyHHasi cuctema 4venoBeka. KneTouHbl u
rYMOPa/ibHbI UMMYHUTET. BPOXAEHHBLIA N NPUOOPETEHHbLIA  CreUUgUYECKIii
UMMYHUTET. Teopua KNOHa/lbHO-CenekKTuBHoro ummyHuteta (M. Spamnx, ®. M.
BepHeT, C. ToHerasa). BocnanuTenbHble 0TBETbI OPraHN3MOB. P0Osib BPOXAEHHOTO
MMMYHWTETA B Pa3BUTUN CUCTEMHbIX 3a00/1EBAHUIA.

Pa3gpakmmocTb W perynauus y  opraHmsMoB. Pa3gpakMmocTb Yy
OJHOK/NETOYHbIX OpraHMsMoB. Takcucbl. PasgpaxumocTb W perynauusa y
pacTeHuid. POCTOBbIE BELLECTBA U NX 3HAYEHME.

HepBHad cuctema u perieKTopHas perynaums y >XMBOTHbIX. HepBHas
cucTema 1 eé oTheNbl. IBONOLUMOHHOE YCNOXHEHNE CTPOEHNS HEPBHOM CUCTEMbI
Y XMBOTHbIX. OTAeNbl FO/I0OBHOMO MO3ra MO3BOHOYHbLIX >XMBOTHbIX. Pediekc u
pediekTopHasA ayra. be3sycnoBHble U YCNOBHbIE PeXIEKChI.

['ymopanibHas perynauma 1 3HAOKPMHHAA CUCTEMA >KMBOTHLIX U YenoBeKa.
)Kenesbl 3HAOKPUHHOM CUCTEMbI M WX TOPMOHbI.  [lelCTBME TOPMOHOB.
B3anmocBa3b HEPBHOM W 3HAOKPWHHOW cucTeM. [TunoTanamo-runogusapHas
cucTema.

JemoHcTpanuu

MopTtpeT: L. I. NaBnos.

Tabnmubl 1 cxembl: «OAHOK/ETOYHbIE BOLOPOCAU», «MHOrOK/IETOUHbIE
Bogopocnn», «baktepum», «[llpocTenne», «OpraHbl LBETKOBbIX PaCTEHUI,
«CUCTeMbl  OPraHoB  MO3BOHOYHbIX XXMBOTHbIX», «BHYTPEHHEE CTPOeHue
HaCeKOMbIX», «TKaHW pacTeHuin», «KopHeBble cUCTeMbI», «CTpoeHUe CTebN1s»,
«CTpOeHne NNCTOBOM NNACTUHKM», «TKaHU XXUBOTHbIX», «CKeneT 4enoBeKa»,
«luweBaputenbHaa cuctema», «KpoBeHOCHas cuctema», «[bixatesibHas
cuctema»,  «HepBHaa  cuctema»,  «Koxa»,  «MbIlWeYyHaa  CUCTEMa»,
«BblgennutenbHas cucTemMa», «IOHOOKPUHHAA cucTema», «CTPOEHME MbIWLbI»,
«MMYyHUTET»,  «KWLWIEYHOMONOCTHbIE», «CXemMa  NUTaHUA  PacTeHUiA»,
«KpOBEHOCHbIE  CUCTEMbI  MO3BOHOYHBLIX >KUBOTHbIX», «CTpOeHWe ruapbi»,
«CTpoeHne nnaHapuun», «BHYTpeHHee CTpOeHMe [0XAEeBOro 4yepBs», «HepBHas
cuctema  pblb», «HepBHad cuctema  nArywku»,  «HepBHad  cuctema
NpecMblKalolnxes»,  «HepBHaa  cuctemMa  NTUU», «HepBHaa  cucTema
M/IEKOMUTAIOLLNX», «HepBHaa cuctemMa YyenoBeka», «Pediiekcs.



O6opyaoBaHue: CBETOBO MWMKPOCKOM, MUKponpenapaTbl O4HOKNETOYHbLIX
OpraHM3moB, MUKporpenapaTbl TKaHel, pakoBWHbI MOJIIKOCKOB, KOEKLUN
HaCEKOMbIX, WITIOKOXMX, XXMBble 3K3eMMNIAPbl KOMHATHbLIX pacTeHui, repbapumn
pacTeHW pasHblX OTAEeN0B, BXKHbIE Npenapatbl XXMBOTHbLIX, CKeNeThbl
MO3BOHOYHbIX, KO/NEKUMN 6ECMO3BOHOUHBIX MXMBOTHbLIX, CKENeT YesioBekKa,
obopyaoBaHme Ans 4eMOHCTPaLMN MOYBEHHOMO M BO3AYLLIHOMO NMUTaHNA PacTeHWA,
pacLyenneHns Kpaxmana u 6enKoB Nnog AeincTemem pepmMeHToOB, 060pya0BaHNe A1
[AEMOHCTpauun OnbITOB MO U3MEPEHUIO XM3HEHHON EMKOCTU NErKUX, MexaHu3Ma
AbIXaTeNlbHbIX ABVXXEHWIA, MOAENN FO/I0BHOr0 MO3ra pas/IMyHbIX XXMBOTHBIX.

JlaGopaTopHas padora «/13y4yeHune TKaHel pacTeHU».

JlaGopaTopHas padora «/13y4yeHne TKaHel XXMBOTHbIX».

JlaGopaTopHas padora «l/13y4yeHne opraHoB LIBETKOBOI0 PacTEHNS».

Tema 10. PazmHoxkeHue M pa3BUTHE OPraHU3MOB

®PopMbl PasMHOXEHNA OpPraHM3MoB: 6ecriosioe (BKNKOYas BereTtaTvBHOE) U
nosmosoe. Bwuabl  6ecrnonoro  pasMHOXEHWA:  MOYKOBaHWE,  Cropynauus,
(pparmeHTaLms, KNOHUPOBaHME.

MonoBoe pa3mMHOXeHWe. [MonoBble KNETKU, UM rameTbl. Meito3. Ctaaum
melio3a. MoBefeHne XpoOMOCOM B Melio3e. KpoccrHrosep. bMonornyeckmin CMbicr
Melri03a W MonoBoro npouecca. Meio3 n ero Mecto B >KM3HEHHOM LMK/
OpraH13Mos.

lNpep3apobilieBoe pasBuTue. ['aMeToreHes y XXMBOTHbIX. [1os10Bble »Kenesbl.
O6pa3oBaHue 1 pas3BuUTKE NOMOBbIX KNeToK. CnepmartoreHes 1 ooreHes. CTpoeHue
MO/I0BbIX K/IETOK.

OnnogoTBOpeHMe UK 3MOPUOHa/IbHOE pasBUTME XKMBOTHBLIX. Crocoobbl
OMN/I0L0TBOPEHNSA: HAPYXXHOE, BHYTPEHHee. MapTeHoreHes.

NHamBrAayansHOe pa3BuTHE OPraHn3MoB (OHTOreHe3). AMOPMOIOrA — HaykKa
0 pPa3BUTUM OPraHU3MOB. Mopgozcenez — 00Ha U3 21A8HLIX NPOOIEM IMOPUOTIOUU.
Konyenyuss  mopgocenos u modenu mopghoceneza. CTagum 3mbpuoreHesa
XXWMBOTHbIX (Ha npuMepe  NArywkun).  [po6neHne. Tunbl  APO6IEHWUS.
Jlemepmunuposannoe u HedepMuHuposaHwoe Opooaenue. bnacmyna, munwl
oracmyn. OCOBEHHOCTUM APOBGNEHNA MieKonuTarowWwmx. 3apoAbllLeBble JINCTKM
(racTpynsaums). 3aknagka opraHoB U TKaHel 13 3apofblLLeBbIX IMCTKOB. B3anmHoe
B/IMSHWME 4acTeil pa3BMBalOLLErocs 3apofbla (3MOpUoHanbHas WHAYKLUNA).
3aknafka njaHa CTPOEHWA D>KUBOTHOTO Kak pesynbTaT  MepapXuyecKux
B3aMMO/JENCTBUIN reHOB. BnusHMEe Ha 3MOpPUOHaNbHOE pasBUTUE Pa3/INYHbIX
(haKTOPOB OKPYXKAKOLLIEN Cpefbl.

PoCT ©n pa3BuTUE XXMBOTHbIX. [MOCTaMOpUOHaNbHbIA nepuog. lMpsmoe u
Henpsmoe passuTMe. Pa3BuTve € MeTamopo3oM Yy 6eCno3BOHOYHBLIX U
MO3BOHOYHBIX XWBOTHbLIX. BKWOMOrMyeckoe 3HayeHvWe MNPAMOro WM HENPAMOro



pasBuUTUA, X PacrnpocTpaHeHMe B MpUPoAe. Tunbl pPocTa >XMBOTHLIX. PakTopbI
PerynsaumMm pocTa XXMBOTHbIX U YyenoBeka. CTaauy NocTaMOopPUOHaIbHOTO PasBUTUS
Y XXMBOTHbIX 1 YenoBeKa. [Meprofbl OHTOreHesa yenoBeka. CTapeHne n cMepThb Kak
61oiornyeckme NpPoLeccsl.

PasMHOXeHME W pa3BuUTME pacTeHW. MameTomT n crnopodut. Meiio3 B
YKM3HEHHOM UMKNe pacTeHuid. O6pasoBaHMe CMop B Mpouecce Melo3sa.
[ameToreHes Yy pacTeHuWiA. ONNoOAOTBOPEHVWE W pas3BUTME PaCTUTENbHbIX
opraHun3moB. [1BOiHOe OMNJI040TBOPEHNME Y LBETKOBbIX pacTeHuid. ObpasoBaHue v
pasBUTME CEMEHM.

MexaHn3Mbl Perynsayunm OHTOreHes3a y pacTeHN U XXMBOTHBIX.

JdeMoHCcTpan U

MopTpeTsbl: C. I'. HaBawunH, X. LLnemaH.

Tabnuubl 1M cxembl: «BeretaTmBHOE pa3MHOXeHWe», «Tunbl 6ecnonoro
PasMHOXeHUA», «PasMHOXeHWe XnamMuaoMoHagbl», «PasMHOXEHWe 3Br/eHbI»,
«Pa3MHOXeHMe rnapbl», «Menos», «XpoMoCoMbIl», «I ameToreHes», «CTpoeHme
AALEKNETKN 1 cnepmaTo3omaa», «OCHOBHbIE CTafuy OHTOreHesa», «[lpsimoe u
HenpsMoe pas3BuTue», «Pa3BUTWE MaiNCKOro >Xyka», «Pa3BuTve capaHun»,
«Pa3BuTne narywkn», «[BoriHOe OnJoA0TBOPEHME Y LBETKOBbLIX PAaCTEHMIA»,
«CTpoeHne cemsH OAHOAOMbHbLIX WU ABYAO/bHbLIX PacTeHUin», «XKU3HEHHbIA LMK/
MOPCKOM  KanycTbl»,  «XWU3HEHHbIN UUKN  MXa», <«KW3HEHHbIA LMK
NanopoTHUKa», «XKU3HEHHbIW LMK COCHbI».

O6opyaoBaHMe: CBETOBOM MWKPOCKOM, MWUKporpenapartbl SNLEKNETOK W
CnepmMarto3onoBs, Moaesnb «LInKn pa3BuTuS NAryLwKmn».

JlaGopaTopHnasi padora «l/3yyeHne CTPOEHUA MOJOBbLIX KNETOK Ha rOTOBbIX
MUKponpenapaTax».

IIpakTnuyeckasn padora «BbIIBNEHME MPU3HAKOB CXOACTBA 3apOAblLLEN
MO3BOHOYHbIX XXUBOTHbIX».

Jlabopatopnasi paGora «CTpOeHMe OpraHoB pPasMHOXEHUA BbICLUNX
pacTeHu».

Tema 11. I'eneTuka — Hayka 0 HACJE€ACTBEHHOCTH W HM3MEHYHMBOCTH
OpPraHu3mMoB

VicTopus CcTaHOBNEeHUA W pasBUTMSA TeHeTMKM Kak Hayku. Pabotbl T
MeHgens, . ge ®pusa, T. MopraHa. Ponb 0Te4YeCTBEHHbIX YYEHbLIX B PasBUTUN
reHetukn. Pabotbl H. K. Konbuosa, H. . Basunosa, A. H. benosepckoro, I". [,
KapnieyeHko, HO. A. dununyeHko, H. B. TumodeeBa-PeCcoBCKOro.

OCHOBHble TeHeTUYECKME MOHATUA U CUMBOJIbI. [TOMONOTrMYHbIE XPOMOCOMBI,
a/ineNbHble TeHbl, abTEPHATMBHbIE MPU3HAKK, AOMWHAHTHBLIA U PeLeCCUBHbIN
MPU3HaK, roMo3nroTa, reTepo3nroTa, YACTas IMHUSA, TMopuabl, reHoTUN, PeHoTMN.



OCHOBHble ~ MeTOAbl  TEHETUKW:  TMOPUAONOTMYECKNA,  LIMTONMOTMYECKMA,
MOJIEKY/IAPHO-TEHETUYECKIIA.

JlemoHcTpanuu

MopTtpetbl: . MeHgens, . ge dpus, T. MopraH, H. K. Konsuos, H. .
Basunos, A. H. benosepckuin, I'. A. KapneueHko, KO. A. ®dununyeHko, H. B.
TumodheeB-PeCcoBCKMA.

Tabnuubl 1 cxeMbl: «MeTofbl FreHETUKIN», «CXeMbl CKPELLNBAHUSA».

JlaGopaTopnas padora «Jpo3omna  KaK  OObEKT  reHeTUYecKux
NCCNnefoBaHNn.

Tema 12. 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH

MoHornépnaHoe ckpewmsaHue. [lepBblii  3akKOH MeHgend — 3akoH
eflMHO06pa3ns rMoépuaoB NePBOro NOKoneHUs. MpaBnnio AOMUHUMPOBaHMS. BTopoii
3aKOH MeHaens — 3aKOoH paclienneHns npusHakos. LinTonormnyeckue OCHOBBI
MOHOIMOPUAHOMO CKpeLmBaHus. MmnoTesa YNCTOTLI Framer.

AHanusnpytoulee ckpelmBaHue. NpomMeXXyToYHbIA XapaKTep HacnefoBaHus.
PacLLienneHre nNpu3Hakos Npu HEMOMHOM JOMUHUPOBaHWUN.

AnrnépuaHoe ckpelmBaHue. TpeTuin 3akoH MeHens — 3aKoH He3aBUCUMOTr 0
HacnefoBaHUsA  MPU3HAKOB. LiuTonornyeckme  OCHOBblI  AUTMOPUAHOIO
CKpeLynBaHus.

CuenfieHHoe HacnefioBaHve npu3HakoB. Pabotbl T. MopraHa. CuenseHHoe
HacnefoBaHWE TEHOB, HapylUeHWe CUEMNIeHns Mexay reHamu. XpomMoCcOMHas
TEeopusa HacneaCTBEHHOCTH.

"eHeTMKa nona. XpOMOCOMHbI MexaHWU3M orpefeneHns nona. Aytocombl 1
MO/I0Bble XPOMOCOMbI. ["OMOramMeTHbI U reTeporaMeTHbli Nos. eHeTuyeckas
CTPYKTYypa NoJsioBbIX XpOMOCOM. HacnegosaHne Npu3HaKoB, CLEMNIEHHbIX C NOJIOM.

[CeHOTMN KaK LieNIocTHas cuctema. MienoTponms — MHOXeCTBEHHOE feCTBYe
reHa. MHOXeCTBeHHbIA annenusM. B3avMofeicTBme HeansieflbHbIX T[EeHOB.
KomnnemeHTapHOCTb. AnucTas. Nonnmepus.

[eHETUYECKMUIA KOHTPO/Ib PasBUTUSA PacTeHUIA, XXUBOTHLIX M YeslioBeka, a
TakKKe (QU3NONOrMYECKNX MPOLECCoB, MOBEAEHUA W KOTHUTUBHbIX (DYHKLUWIA.
["eHeTNYeCKMe MeXaHM3Mbl CUMOMOreHesa, MexaHU3Mbl B3aMMOAENCTBUA «X03AWH
— Mapasnt» K «X03AMH — MUKPOOMOM». [EeHETUYEeCcKMe acneKkTbl KOHTPONA U
N3MEHEHWNSI HaCcNeACTBEHHON MH(OPMAaLMN B NOKONIEHNAX KIETOK 1 OpraHM3MOB.

JdeMoHcTpanuu

MopTpeTbl: ['. MeHaens, T. MopraH.

Tabnmupbl 1 cxembl: «[epBblid U BTOPOW 3aKOHbI MeHgens», «TpeTuii 3aKoH
MeHgensa», «AHanusMpyroLlee ckpewusaHue», «HenosHoe AOMUHUPOBaHUE»,
«CUenfeHHoe HacnefoBaHVe MPU3HAKOB Yy Ap030gubl», «[eHeTMKa nona»,



«Kapnotn  4yenoseka», «Kapuotun  gpo3otumnbl», «Kapuotmn  OTULbI»,
«MHOXeCTBEHHbI annenu3m», «B3anmogeincTeme reHoB».

Ob6opyaosaHve: MogeNb AN AEMOHCTpauuMmM  3aKOHOB  eAMHO06pasuns
rMopuaoB MNepBOro MOKOMEHWA W pacLUenieHus MNpu3HaKkoB, Mofenb Ans
[AEMOHCTpaumMn 3aKoHa He3aBMCMMOrO Hac/nefoBaHMs MPU3HAKOB, MOAEeNb AN
AEMOHCTpauMn CLENIEHHOrO HacnefoBaHUA MPU3HAKOB, CBETOBO MWKPOCKONM,
MuKponpenapaTt: «Apo3otunax.

IpakTnyeckass padora «l/I3yyeHne pe3ynbTatoB  MOHOrMOGPUAHOI0O
CKpeLynBaHnsa y Apo3odusibi».

IlpakTnyeckass  padora  «/I3yyeHMe  pe3ynbTatoB  AUIMOGPUAHOIO
CKpeLLMBaHWA Y 4PO30UNbI».

Tema 13. 3aK0OHOMEPHOCTH U3MEHYUBOCTH

B3anmopgeincteme reHotuna v cpedpl nNpu  (OpMUPOBaHUM  (PeHoTMNa.
3MeHYMBOCTb NPU3HaKOB. KayeCTBeHHbIE WU KO/IMYECTBEHHbIE MPU3HaKku. Buapl
M3MEHYMBOCTW: HeHac/eCTBEHHasA U Hac/MeACTBEHHaA.

MognpukaumoHHas M3MeHYMBOCTb. Ponb  cpedbl B (hOpMUPOBaHUM
MOAN(IMKALMOHHON M3MeHYMBOCTU. HopMma peakuuy npusHaka. BapuauyoHHbIN
psg v BapuaumoHHas Kpueasi (B. WMoraHHceH). CBoilcTBa MOAUMPUKALMOHHOM
N3MEHYMBOCTH,

["eHOTUMNMYeCKas N3MeHYMBOCTb. CBOMCTBA reHOTUMMUYECKON M3MEHUNBOCTW.
Buabl reHOTUNMYECKO M3MEHUMBOCTU: KOMOUHATMBHASsA, MyTaLMOHHas.

KombuHaTuBHas M3MeHUMBOCTb. Melio3 1 MOM0BO MNPOLECC — OCHOBA
KOMOUHATMBHOW M3MEHUMBOCTU. PONb KOMBUHATMBHOW M3MEHUMBOCTU B CO3[aHMK
reHeTMYeCKOro pasHoobpasus B npegenax 0AHOro BuAa.

MyTaunoHHast M3MEHYMBOCTb. Buibl MyTauWid: TeHHble, XPOMOCOMHbIE,
reHoMHble. CrOHTaHHble W WHAYUMPOBaHHble  MyTauuu. FAfepHole U
uuTonnasMaTnyeckme mytaumm. ComMatUYeckue 1 MosioBble MyTauun. MNpuynHbI
BO3HWKHOBEHMS  MyTauuin. MyTareHbl W WX B/AUSIHWE Ha  OPraHU3Mbl.
3aKOHOMEpPHOCTN MyTaLMOHHOro mnpouecca. 3aKOH TFOMOJIOrMYECKUX PALOB B
HacneACcTBEHHON M3MeHumBocTU (H.W. BaBunos). BHesfepHas U3MeHUYMBOCTb U
HacneLCTBEHHOCTb.

Dnucenemuxa u INUSCECHOMUKA, pPOJIb INUCEHEMUUECKUX d)dkﬂ’lOpOG 6
HACIe008aAHUU U USMEHYUBOCU gbenomunuqecmx NPU3HAKOB Y OP2AHUIMOE.

JdeMoHcTpanuu

MopTpeTsl: . e ®pus, B. MoraHHceH, H. . BaBnnos.

Tabnuubl 1 cxembl:  «Bugbl  U3MEHUMBOCTW», «MoAMDMKALMOHHASA
N3MEHYMBOCTb, «KombunHaTnBHas N3MEHYMBOCTb, «Meino3s»,
«OnnofoTBOpeHve», «["eHeThYecKme 3ab0/1eBaHUA YesioBeKa», «Buibl MyTaumin.



Ob6opyaoBaHue: »XuBble U repbapHble 3K3eMNIAPbl KOMHATHbLIX PacTeHW,
PUCYHKW (poTorpadmm) XXNUBOTHBIX C PasfIMYHbIMK BUAAMUN N3MEHUNBOCTMU.

JlabGopaTopHas padora «MccnepoBaHme 3aKOHOMEPHOCTEMN
MOANMPUKALMOHHON  M3MeHUMBOCTW. [1OCTpOeHMEe BapuaLMOHHOIO psga U
BapMaLMOHHO KPUBOM».

IIpakTuyeckas padora «MyTtaumm y  [po3ounbl  (Ha  rOTOBbIX
MUKponpenaparax)».

Tema 14. I'eHeTHKA YeJi0OBeKa

Kapuotun 4enoseka. MexayHapo4Has nporpamma MWCCfefoBaHus reHoma
yenoseka. MeTofbl  M3YYEHWA  TeHETUKM  YesloBeKa:  reHeasiorMyeckui,
ONN3HELLOBbIN, LMTOreHeTUYECKNA, NONYyNALMNOHHO-CTaTUCTUYECKUIA,
MOJIEKY/IIPHO-TEHETUYECKIIA. CoBpemeHHoe oripefeneHmne reHoTuna:
MOSIHOTEHOMHOE CEKBEHMPOBAHWEe, reHOTUMMPOBaHWE, B TOM YMUC/IE C MOMOLLbHO
MLP-aHann3a. HacneacTBeHHble 3a60/1eBaHNS YenioBeka. ["eHHble 1 XPOMOCOMHbIe
6onesHn yenoseka. bonesHW C HacneACTBEHHOW MPeApacrnonoXeHHOCTbIO.
3HayeHne MeAMUMHCKON FeHETUKN B NPefoTBPaleHn N TEYEHNN TeHETUYECKMX
3ab60/1eBaHNIA YenioBeka. MeaMKO-TeHeTUYeCKoe KOHCY/bTupoBaHue. CTBOJIOBbIE
KNeTKN. MOHATME «TEHETUYECKOro rpysa». OTUYECKME acMeKTbl UCCNeA0BaHU B
061acTn pelakTMpPOBaHUA reHOMa 1 CTBOJIOBbIX K/ETOK.

CeHeTUYeCcKMe (aKTopbl MOBbLILIEHHOW YYBCTBUTENbHOCTW YeNOBeKa K
(hM3nMYECKOMY N XMMUYECKOMY 3arpsisBHEHUIO OKpYXKatoLlel cpefbl. "eHeTnyeckas
MpespacnofioKeHHOCTb Ye/I0BEKA K MaTOIONMMAM.

JemoHcTpanuu

Tabnuupl 1 cxembl: «KaprnoTun yenoBeka», «MeTOfbl U3YYEHUSI TEHETUKM
yenoBeka», «I"eHeTnYecKne 3a601eBaHNSA YeOBEKa».,

IIpakTuueckas padora «CoCTaB/ieHNe U aHaIU3 POAOC/IOBHOM.

Tema 15. Cenekuusi Oprann3MoB

JomecTvkauma wn cenekuus. 3apoXKaeHue cenekumm u  LOMecTUKauuun.
YueHne H. . BasunoBa 0 LleHTpax nNpoUCXOXAEHUA W MHOroobpasms
KY/NIbTYPHbIX pacTeHuil. Pofb cenekumy B CO3f4aHWM COPTOB PACTEHWUIA U MOPOL
XMBOTHbIX. CopT, nopofda, wWTaMM. 3aKOH TOMOJIOTMYECKUX PSOOB B
HacfefCTBEHHON uM3MeHumMBocTM H. . BaBwnoBa, ero 3HauyeHwe [/
CeNleKLMOHHOM paboThl.

MeToabl CeNeKUMOHHOW paboTbl. VICKYCCTBEHHbIN OTOOP: MacCoBbIA W
UHOMBUAYANIbHBIA.  3Tanbl  KOMOMHALMOHHOM  cenekuyun.  VcnbiTaHue
npoussoguteneir no notomctsy. OTOOP MO TEHOTUMY C MOMOLLBHO OLEHKM
(peHOTMMa NOTOMCTBA 1 OTOOP MO reHOTMMY C NOMOLbHO aHanm3a JHK.

VICKyCCTBEHHbIA ~ MyTareHe3 Kak  MeTof  CeleKUMOHHOW  paboTbl.
PagnaLOHHbIA N XMMUYECKNIA MyTareHe3 Kak UCTOYHUK MyTauui y KylbTYPHbIX



(hopm opraHusmoB. Vicrosib3oBaHMe TeHOMHOro pefakTMpoBaHUS U METOAOB
PEKOMOUHaHTHbIX AHK ang nonyyeHns MCXOAHOro maTepuana ansa cenekuum.

MonyyeHwne NnoAnNIOUA0B. BHyTpuBMaoBas rmépvamnsanms.
BAM3KOPOACTBEHHOE  CKpelvBaHve, WM UHOPUAWMHT.  HepoacTBeHHOe
CKpeLnBaHue, WAn aytopuauHr. eTeposuc u ero npuymnHbl. Kcnonb3oBaHue
reteposunca B cenekumn. OTpanéHHas rmopuamsaums. NMpeogoneHne 6ecnnoams
MEeXBMNOBbIX rMOpNA0B. [JOCTMXXEHUS CENEKLMN PACTEHWNIA U XXUBOTHbIX. «3enénast
PEBOIOYUA).

CoxpaHeHMe U U3yyYeHue reHeTUYECKUX PECYPCOB KY/bTYPHbLIX PaCcTEHUA ©
UX  OWKAX  poaudel  ANd  CO3Q4aHMS  HOBbIX  COPTOB U rmMbpuios
Ce/IbCKOXO3ANCTBEHHbIX  KYNbTYP.  M3yuenue, coxpamenue u  ynpasieHue
ceHenu4ecKumu pecypcamu CeNbCKOXO3AUCMBEHHbIX U NPOMbBICIIOBBIX IHCUBONHBLX
6 Yejix YyaydueHusr cyumecmeeyrouux u CO30AHUSL HOBBIX I’lOpO(), JAUHUUL U Kpoccoe, 6
mom 4ducine C npumeHeHuem COo6pEeMEHHbIX Memoooes HAY4YHbIX ucwzedoearmu”,
nepeoosuvlx uoell U NePCneKmuU8HbLX MexHOL0ULL.

JdemoHcTpanuu

MopTtpetl: H. . Basunos, N. B. MuuypuH, . O. KapneyeHko, 1. T1.
JNykbaHeHKo, b. J1. Actaypos, H. bopnoyr, [. K. benses.

Tabnuubl N cxembl: «LIeHTPbI MPOUCXOXAEHNA N MHOr006pasns KynbTYPHbIX
pacTeHuin», «3aKOH roOMOIOrMYECKUX PALOB B HAC/NeACTBEHHOW M3MEHUYMBOCTU,
«MeToabl cenekumm», «OTaanéHHas rmopuansaumns», «MyTareHes».

JlaGopaTopHas padora «l/3yyeHne COPTOB KyNbTYPHbIX PacTeHWIA 1 NOpo[
LAOMALLHNX XXUBOTHbIX».

JlaGopaTopHas padora «/13y4yeHne MeToL0B CENEeKLNN PaCTEHNIA».

IpakTyeckas pagora «[1pMUBMBKa PaCTEHUIA».

Axckypeusi «OCHOBHble MeTOAbl W [JOCTUKEHWUA CeNleKuun pacTeHuin wu
YXVBOTHbIX (Ha CeNIeKUNOHHYIO CTaHUuI, NIEMEHHYIO hepmy,
CopTOMCMbITAaTE/IbHBIA  Y4aCTOK, B TeMIMYHOe XO3AWCTBO, B /1abopaTtoputo
arpoyHMBEPCUTETA UK HAYHYHOTO LIEHTPA)».

Tema 16. BuoTexHo/J10rusi 1 CHHTETHYECKAsA OMOJIOTHS

OO6beKTbl, MCMO/Mb3yeMble B OMOTEXHOMOMMKU, — K/IETOYHbIE N TKaHEeBble
KYNbTYpbl, MUKPOOpPraHu3mbl, nx XapaKTepucTuka. TpagnunoHHas
OMOTEXHONOrMA:  XnebonevyeHne, MOMyYeHWE  KUC/IOMOMOYHBLIX  MPOAYKTOB,
BUHOAenne. MuKpobmonornyeckmin  cuHTe3. OOBEKTbI  MUKPOOMOMIOrMYECKNX
TeXHOMorni. NMponsBoacTBO 6e/1ka, aMUHOKUC/IOT U BUTAMUHOB.

Co3faHne TEXHOOMNIA N MHCTPYMEHTOB LiefieHanpaBieHHOro U3MeHeHUs ©
KOHCTPYMPOBaHNA TEHOMOB C Lie/lblo MOoJlyyYeHNss OpraHnM3MoB U MX KOMIMOHEHTOB,
coAepXalmnx He BCTPeyaroLLMecs B Npupoe OMOCUHTETUYECKME MYTH.



KnetoyHas vHXeHepusi. MeTofbl Ky/bTypbl KNeTOK U TKaHeil pacTeHWUi K
XMBOTHbIX. KpunobaHkn. ComaTuvyeckasd rvbpuamsaums u  coMaTUYecKui
ambpuoreHes. licnonb3oBaHWe raniongoB B CeNeKUMW pacTeHWin. Ilonyuenue
MOHOKIOHANbHBIX aumumein. Hcnonv3oeanue MOHOKIOHAIbHBIX U NOJUKIOHATbHBIX
anmumen 6 meduyune. VICKYCCTBEHHOE OMN/OAO0TBOPeHME. PeKOHCTPYKLMSA
ANLEKNETOK U KNOHUPOBaHME YXMBOTHbIX. MeTof TpaHCniaHTaumMmn saep KneTok.
Texnonocuu 0300p06]leHu}Z, Kyibmueupoearnus u MUKDPOKIIOHAJIbHO2O
PA3ZMHOINCEHUA CeNbCKOXO03AUCMBEHHbIX KyJlomyp.

XpOMOCOMHasA W TreHHas WHXeHepus. VICKYCCTBEHHbIN CUHTe3 reHa W
KOHCTpyupoBaHue pekoMonHaHTHbIX AHK. Cosoanue mpanceennvix opeanusmos.
[OCTKEHMS M NEepCrneKkTUBbl  XPOMOCOMHOM M TEHHON  UHXXEHepuMn.
IKONOrMYecKme 1 aTyecKre NPoo6/1emMbl FTeHHOW MHXKEHEPUN.

MeaunumnHckue 6roTtexHonormu. FNoctreHomHasa umposas meamumHa. MLP-
AnarHoctuka. MeTabo/IOMHbIA  aHain3, TeHOLEHTPUYECKUA aHann3 npoTeoma
yenoBeka 4719 OLEHKW COCTOSAHWA ero 340p0BbfA. MICNonib30BaHWE CTBOJOBbLIX
KNnetok. TapreTHaa Tepanus paka. 3D-6bumonHxeHepus ans  pa3paboTKu
(hyHAAMEHTa/IbHbIX OCHOB MeAMUMHCKMX TEXHONOIWI, CO3[4aHMsi KOMIIEKCHbIX
TKaHeil CovyeTaHWeM TEXHOJSIOMMA TPEXMEPHOIO0 GUOMPUHTMHIa U cKaddonamHra
ANA peLleHns 3a4a4 NepcoHaM3npoBaHHON MeanLMHbI.

Co3faHne BEKTOPHbIX BakKUMH C Lenbio 06ecrnevyeHnss KOMOVMHMPOBAHHOM
3awnTbl 0T BO36yauTenein OPBIA, ycTaHOBNEHWE MOMEKYNAPHbIX MeEXaHU3MOB
yHKUnoHupoBaHna PHK-cogep)kallimx BUPYCOB, Bbi3blBalOWMX 0CO60 OMacHbIe
3a60/1eBaHMA YesloBeKa N XXMBOTHbIX.

JleMoHCcCTpanuu

Tabnuubl N cxembl: «/ICN0Nb30BaHNE MUKPOOPraHN3MOB B MPOMbILLIEHHOM
MPOV3BOACTBEY», «KMETOUHAA NHXEHePUs», «["eHHas NHXeHepus».

JlaGopaTopHasi padora «l/13yyeHne 06bLEKTOB OGUOTEXHOMOM NN,

IpakTHyeckas padora «[101y4eHNE MONOYHOKUCIIBIX NPOAYKTOBY.

Oxckypeusi «BUOTEXHOMOMNA — BaXKHEWLIAA MPOU3BOAUTENbHAA CWa
COBPEMEHHOCTM (Ha BUOTEXHONOrMYECKOe NPON3BOACTBO).

11 KJTACC

Tema 1. 3apoxkaeHue m pa3sBUTHE 3BOJIOUUOHHBIX MpeICTABJICHUN B
OMoJI0THUH

JBOMOUNOHHAA Teopua Y. [apsuHa. [1peAnocbinkK/n BO3HWKHOBEHUSA
AapBrHU3Ma. XKM3Hb U Hay4yHast AesTenbHoCTb Y. JapBuHa.

[BWXyLLMe cunbl 3BONOLNMN BUAOB Mo Y. [lapBuHY (BbICOKas MHTEHCMBHOCTb
Pa3MHOXEHNS1  OpPraHM3MOB, HaCNeACTBEHHasd W3MEHUYMBOCTb, 6opbba 3a
CYLLIECTBOBAHWE, eCTECTBEHHbIN 1 UCKYCCTBEHHLI 0TOOP).



OdopmnieHne cuHTeTMYecKoi Teopum 3ssonoumn (CT3I). HeitpanbHas
Teopua  3sonmoumn.  CoBpemMeHHast  3BOJIIOLMOHHAA  6uonorua.  3HauveHue
3BO/IFOLMOHHONM Teopun B (hOPMUPOBaHNM eCTECTBEHHO-HaYYHON KapTUHbLI MUpa.

JdeMoHCcTpanu

MopTpeTbl: ApuctoTensb, K. JlIuHHeln, XK. b. Namapk, 3. XK. CeHT-Unep, X.
Ktosbe, Y. AapsuH, C. C. YetBepukos, L. L. LLmanbrayseH, k. XongevH, 4. K.
benses.

Tabnuubl 1 cxembl: «Cuctema >XuBo npupodbl (No K. JIMHHEND)»,
«JlecTHMUa XwuBbIX cyulects (Mo Jlamapky)», «MexaHusM (QopmM1poBaHuUS
MPUCMOCO6MEHNIA Y pacTEHUA N XMBOTHBLIX (N0 Jlamapky)», «KapTa-cxema
MapLipyTa nyTewectsna Y. JapBuHax», «Haxoaku Y. OapsuHax», «PopMbl 60pLObI
3a cyllecTBoBaHue», «llopoabl rony6ei», «MHoOroobpasme KynbTYpPHbIX (hOpM
KanycTbl», «1opoabl AOMALLHUX XUBOTHbIX», «Cxema 06pa30BaHNS HOBbIX BU/0B
(mo Y. JdapsuHy)», «CxemMa COOTHOLUEHUSA [BMXYLUMX CWUT  3BOMHOLMMN,
«OCHOBHbIe MO/I0XKEHNS CUHTETUYECKOW TEOPU 3BONHOLUNY.,

Tema 2. MUKpPO3BOIIOLNSA U €€ Pe3yJIbTATHI

Monynaumsa Kak anemeHTapHas eguHuua asostoumn. CoBpemMeHHble METO/b!
OLEHKN TeHeTMYecKoro pasHoobpasvsi 1 CTPYKTYpbl NOMynAauui. V3meHeHue
reHooHZa MonynauuM Kak 3/EMEHTApHOE 3BOJIIOLUOHHOE fB/IeHMe. 3aKoH
reHeTMYecKoro pasHoeecusa . Xapau, B. BainHb6epra.

AneMeHTapHble (akTopbl (ABVXKYLIME CUMbl) 3BOMOUNN. MyTaUMOHHbIA
npouecc. KombuHaTVBHas W3MeHUYMBOCTb. [peid TreHOB —  C/y4aiHble
HeHanpaB/eHHble  WM3MEHEHMs 4YacToT anfened B nonynaumax.  gdekT
OCHoBaTensa. JIAgpgexkm oOymouiriounoeo 2opaviuka. CHUdCEHUe 2eHemuyecKo2o
pasnoobpazus: npuuunsbl u cieocmeus. llpossenenue s¢hgpexma Opetipa eenos 6
bonvuwux u  manbix  nonyaayusx.  Mwurpauun.  Msonauus  nonynsumib:
reorpaduyeckas (NPocTpaHCTBEHHaNA), bmonornyeckas (PenpoayKTBHas).

ECTecTBEHHbIA OTOOP — HanpasnAwoWMA  (hakTop 3somounn. Popmbl
eCTECTBEHHOro  oTbopa: ABWXYLMIA,  CTabUIM3MPYIOLNIA,  Pa3pbiBatOLLUN
(am3pynTuBHbIA). MonoBoit 0T60p. BO3HMKHOBEHWE W 3BOMIKOLMA COLMALHOMO
MOBeAEHMNS XXMBOTHbIX.

MpnCcnoco6ieHHOCTL  OpPraHU3MoB  KaK — pesy/nbTaT  MUKPO3BOJIHOLMM.
BO3HVMKHOBEHME  nNpUCNOCOBNeHWA Yy OpraHm3smMoB.  Apomoposbl U
nanoagantauyun. Mprumepbl NPUCNOCOGIEHNIA Y OPraHM3MOB: MOPOJIOTNYECKIE,
(m3monornyeckme,  GUoxmmuuyeckue,  nosegeHyeckne.  OTHOCUTENILHOCTb
MPUCNoco6/1EHHOCTN OPraHN3MOB.

Bug, ero KpuTepum u CTpykKTypa. BupoobpasoBaHMe Kak pesynbTar
MWUKPO3BOMOUMK. M30naums — KNHOYeBO (hakTop BMAo0OpaszoBaHusA. MMyTn u
Cnocoobl BMA006pa30BaHUS: afnonarpuyeckoe (reorpaduueckoe),



cuMnaTpuueckoe  (3KOMOTMYECKoe),  «MIHOBEHHOe»  (nonunnovausauus,
rmépuamsauyms). 4amTenbHOCTb 3BOMOLMOHHBIX NPOLLECCOB.

MexaHn3Mbl (DOPMUPOBaAHNA BMOIOTMYECKOro pasHo0bpasus.

Ponb  3BOMOLUMOHHON GuonorMm B pa3paboTke HayyHbIX MeTOA0B
COXpaHeHns 6ropasHoobpasns. MMKPO3BOMIOLMA U KOIBOJOLMSA NapasvuToB U UX
X034eB. MexaHn3Mbl (POPMMPOBAHUS YCTOMUMBOCTU K aHTUOMOTMKAM M CNOCOObI
60pbObI C HENA.

JleMoHCTpanumn

MopTpeThbl: C. C. YeTBepunkoB, 3. Maip.

Tabnuubl 1 cxembl: «MyTaUMOHHasAs W3MEHYMBOCTbY», «[1oMyNALMOHHAS
CTPYKTYypa Buga», «Cxema nposBieHnNs 3akoHa Xapan—BanHb6epra», «BuxyLume
CWUNbI 3BOMIOLUN», «IKOSOrMYecKas M30M5UMa NONynsaumini ceBaHCKOW (hopenu,
«[eorpatmyeckass  U30NAUMA  NNCTBEHHULbI  CUBUPCKOW U JINCTBEHHULLbI
AaypcKom», «IMonynaumoHHbIE BOMHbI YACNIEHHOCTM XULLIHUKOB U XXePTB», «Cxema
NeCTBMS  eCTECTBEHHOr0 0T6opa», «®PopMbl 6GOpbObI 3a CYLLECTBOBAHUE,
«HOyCTpUabHbIA MeNlaHn3M», «XKKBble MCKOMaeMble», «MOKPOBUTEIbCTBEHHASA
OKpacka YXUBOTHbIX», «[MpegynpexaatoLLas OKpacka YKUBOTHbIX»,
«Pusmonornyeckme agantauum», «lpucnocobneHHoOCTb OpraHu3MoB KU eé
OTHOCUTENBHOCTbY, «Kputepumn Buga», «Buabl-aBoiHUKN», «CTPYKTypa Bua B
npupoge», «Cnocobbl BMA006pa3oBaHUs», «leorpaduyeckoe BMao0Gpa3oBaHME
TPEX BWAOB NaHAbILLEN», «3IKOMOMMYECKOe BMA006pa30BaHME BUAOB CUHWULY,
«[Monmnnonabl pacTeHNin», «KanycTHO-peeUHbIA Tnépunay.

O6opyaoBaHue: repbapumn pacTeHWi, KOMNEKUMMA HaCEKOMBbIX, Yy4vena nTuy, n
3Bepeit C npumepamun pasfIMYHbIX MPUCMIOCOONEHNIA, Yyyena NTUL, W 3Bepel
pasHbIX BWMAOB, repb6apunm pacTeHUA OGAN3KMX BWAOB, 06pPa30BaBLUNXCS
pas/IMyYHbIMK Cnocobamu.

JlaGopaTtopHasi padora «BbISIBleHME W3MEHUYMBOCTN Yy 0CO6e OfHOro
BUa».

JlaGopaTtopnass  paGora  «[lpucnocobneHns  OpraHuMsMoB U KX
OTHOCUTE/IbHas Lie/1ec006pasHOCTb.

JlaGopaTopnass pa6ora «CpaBHeHVWe BWUAOB MO MOP(OIOrNYECKOMY
KpUTEPUIO».

Tema 3. Makpo3BoaOUus U eé pe3yabTaTbl

MeToabl  M3Y4eHUs  Makpo3BoMouuMK.  [lasleOHTONOrMYecKe  MeTOApbI
n3ydeHus sBosouMn. [lepexogHble  (OPMbl U (PUIOTeHETUYECKME  PALbI
OpraH13Mos.

Buoreorpadmyeckme metofbl M3yyveHUs 3sonoumn. CpaBHeHWe (opbl U
(hayHbl MaTepuKOB M OCTPOBOB. Buoreorpauyeckne obnactu 3emnn. Bupgbl-
3HAEMUKMN W PEIUKTI.



AMOPUONOrNYeckne 1 CpaBHUTEILHO-MOPMOIOrMYeCcKne MeTOAbl U3yYeHUs
3BOMOUMN. [eHeTUYecKMe MexaHW3Mbl 3BOMOUMN OHTOreHe3a W MNOABMEHUS
3BO/IIOLMOHHbIX ~ HOBLUECTB.  [OMOMOrMYHbIE M a@HANIOTNYHbIE  OpraHbl.
PyaumMeHTapHble  opraHbl M araBusmbl.  MonekynsapHo-reHeTuyeckue,
OMOXMMMYECKME U MaTeMaTU4YecKMe  METOAbl  U3YYeHUs  3BOJIOLMN.
[FlomMonornyHble reHbl. CoBpeMeHHble MeTOAbl MOCTPOEHUS (PUIOreHeTUYECKNX
[ePEBbLEB.

XPOMOCOMHbIe MyTaLun 1 3BO/IKOLMA TeHOMOB.

O6Lme 3aKOHOMepPHOCTK (MpaBuna) 3BOMKOUMN. [lpunyun cmenvt ynkyuil.
HeobpaTMmocTb 3BonoumMn. AgantuBHas pagvaumns. HepaBHOMEPHOCTb TeMIOB
3BONIOLMMN.

JdeMmoHcTpanuu

MopTpeTbl: K. M. bap, A. O. KoBanesckuit, ®. Mionnep, 3. leKKenb.

Tabnuubl N cXeMbl: «PUNOreHETUYECKUIA P Nowaam», «ApPXeonTePUKC,
«3Bepo3ybble  Awepbl»,  «CTerouedanbl»,  «PUHMOMPUTLI»,  «CeMeHHble
NanopoTHUKM», «buoreorpatmyeckme 30Hbl 3emaun», «Apeid KOHTUHEHTOB,
«PennkTbl», «HavanbHble CTaguM 3MOPUOHANIBHOTO Pa3BUTUA  MO3BOHOYHBIX
YXMBOTHbIX», «[ OMONMIOrNYHbIE W  aHa/loOrMYHble opraHbl», «PYAUMEHTbLI»,
«ATaBu3MbI», «XPOMOCOMHblE Habopbl YenoBeka M LUMMMaH3e», «[ faBHble
HarnpasneHnsa 3BoNOLUNN», «OB6LLIE 3aKOHOMEPHOCTI 3BOOLINN.

O6opyfoBaHue: KOMMEKUMK, repbapuv, MYIsHKM MCKOMaeMblX OCTATKOB
OpraHn3mMoB, My/IAXN TOMONOTUYHBIX, aHAIOTUYHbIX, PYAUMEHTAPHbLIX OpraHoB U
aTaBM3MOB, KO/INEKLMN HACEKOMBIX.

Tema 4. Ilpouncxoxaenne U pa3BuTHE )KU3HU Ha 3emJie

HayuHble runotesbl MPOUCXOXAEHUS XM3HWU Ha 3emsie. AbMOreHes wu
naHcnepmMus. [JoHay4yHble NPeLCTaB/EHNS O 3aPOXKAEHUN XKU3HU (KpeauyuoHN3M).
['MnoTe3a NOCTOAHHOI0 CamMO3apPOoXKAEHUA XXU3HN 1 € ONpPOoBEPXKEHME oMnbiTamu P.
Peawn, J1. CnannaHuaHu, J1. Mactepa. MNponcxoxaeHne XXnU3Hn 1 actpobronorus.

OCHOBHbIe aTansbl HeopraHMyecKom 3BONOLMMN. [MnaHeTapHas
(reonoruyeckas) 3BonoUMs. Xumuyeckas 3BOMOUMA. AOMOreHHbIM CUMHTE3
OpraHM4yecknx BeLLECTB M3 HeopraHuyeckmx. OnbiT C. Munnepa n . KOpw.
Ob6pa3oBaHMe MoOMMMEPOB K3 MOHOMepoB. KoauepsaTtHad runotesa A. .
OnapuHa, rmnoTesa NepeBMYHOro 6ynboHa K. XongeiHa, reHeTUYecKas runoresa
. Ménnepa. Pnbosnmbl (T. Yek) n runotesa «mupa PHK» Y. Tunb6epra.
dopmMmpoBaHNe MeMOpaH 1 BO3HUKHOBEHME MPOTOK/ETKN.

NcTopmna 3emnm n meTodbl €€ u3yydyeHus. lIckonaemble OpraHuyeckue
octatkh. [eoxpoHonorvd ©n eé metofbl. OTHOCMTENbHAas W abCo/OTHAS
reoXpoHosiorua. ['eoxpoHonornyeckas LWKana: 30Hbl, 3pbl, NePUOAbI, 3MOXU.



HavanbHble 3Tanbl OpraHM4Yeckoin 3sonouun. TlosiBNeHMe U 3BOMOLMS
MepBbIX K/IETOK. IBONOUMA MeTabonmsma. BO3HMKHOBEHME MepBbIX 3KOCUCTEM.
CoBpeMeHHble MUKPOOHbIE BUOMNEHKM KaK aHa/or nepBbiX Ha 3eM/e COOOLLECTB.
CtpomatoninTel. [poKaproThl 1 3yKapuoTsl.

MponcxoxaeHne aykapuoT (CMMOUOreHes). 3BOJOLMOHHOE NMPONUCXOXAEHWNE
BUPYCOB. [1poONCXOXKAEHNEe MHOTFOK/IETOYHbIX OpraHn3MoB. BoO3HMKHOBEHME
OCHOBHbIX rpyrnn MHOMOKNeTOYHbIX OpPraH1M3MOB.

OCHOBHble 3Tanbl 3BOMOUMM BbICLUIMX pacTeHNid. OCHOBHble apoMOpPgO3bI
pacTeHnii. BbIxoj pacTeHnidi Ha cyuwly. [1osBfeHne CMNOpoBbIX PacTeHUA U
3aBoeBaHMe UMW cywn. CemeHHble pacTeHWs. [1pOMCXOXAeHWe LBETKOBbIX
pacTeHui.

OCHOBHble 3Tanbl 3BOMOUMU XXMBOTHOrO Mupa. OCHOBHble apoMOpdO3bI
XMBOTHbIX. BeHpackas hayHa. KeMOpUACKWIA B3pbIB — MOSABMIEHNE COBPEMEHHBIX
TUNOB. NMepBble XOPAOBbIE XXMBOTHbIE. XKM3Hb B BOAE. IBO/MOLMSA MO3BOHOYHbIX.
MponcxoxaeHne amuounin n pentunni. TpPoUCXoXKAeHe MIEKOMUTARLWMX W
ntuy. MpuHUMn  KAoYeBoro apomopdo3a. OCBOeHWe 6ecrno3BOHOYHBLIMU U
MO3BOHOYHbIMW YXUBOTHBIMM CYLLIN.

Pa3BuTME XM3HW Ha 3em/ie MO 3pam U nepuofam: apxen, MPOTEPO3OiA,
Naneo3oi, Me3030i, KanHOo30M. O6las XxapakTepucTuka KiMMata MU
reosiormyecknx npoueccos. llosBfeHMe M pacuBeT XapaKTepHbIX OpraHn3MOB.
YrneobpasoBaHue: ero ycroBusa 1 BAMSIHWE Ha ra3oBblii COCTaB aTMoC{epsbl.

MaccoBble BbIMMPaHUA — 3KOMOMMYECKMe KPU3MCbl MPoLLIoro. MNpuynHbl 1
CNeACTBUA MacCOBbIX BbIMUPaHWUiA. COBPEMEHHbIN 3KOMOrMYECKUA KPU3nc, ero
0cobeHHOCTN. [Mpobnema coxpaHeHNs bruopasHoobpasms Ha 3eMie.

CoBpeMeHHas cucTemMa OpraHm4yeckoro mupa. MpuHUMnbl Knaccugmkaymm
opraHn3MoB. OCHOBHble CUCTEMATUYECKME TPYNMbl OPraHU3MoB.

JleMoHCTpanun

MopTpeTbl: ®. Pean, J1. CnannaHuyaHu, J1. Mactep, . . MeuHukos, A. .
OnapuH, k. XongeiH, I'. Ménnep, C. Munnep, I'. KOpn.

Tabnuupl n cxeMbl: «Cxema onbita @. Pegun», «Cxema onbita J1. MNactepa no
N3YYEHNIO CaMO3apoXKAEHMA XXU3HU», «Cxema onbita C. Munnepa, . KOpu»,
«JTanbl  HEOPraHWYeCKOW  3BOMKOLUUN»,  «["€OXPOHOMOrMYecKas  LUKana»,
«HayvanbHble 3Tanbl OPraHNYeckom 3BonrUUN», «Cxema 06pa3oBaHNA 3yKapuoT
NyTéM cumbuoreHesa», «Cuctema >XMBOW npupoabl», «CTpoeHWe Bupyca»,
«Apomop®o3bl  pacTeHuin», «PUHUOPUTLI», «OQHOKNETOYHbIE BOLAOPOCN»,
«MHOroknetTouHble Bogopocan», «Mxu», «[l1anopoTHUKKM», «[ 0noceMeHHbIe
pacTeHust», «OpraHbl LBETKOBbIX PacTeHWUin», «Cxema pa3BUTUS >KMBOTHOIO
Mupa», «ApomMopto3bl XMBOTHbIX», «[llpocTelime», «KUWevyHONoNoCTHbIE,
«[nockune yepBu», «YneHncToHorme», «PblObI», «3eMHOBOAHbIE»,



«[lpecmbiKarowmecs», «lMtuubl», «Mnekonutarowme», «Pa3BuUTUE >XU3HU B
apXencKon ape», «Pa3BuUTUE XKN3HN B NPOTEPO30MCKON 3pe», «Pa3BUTHNE XMN3HN B
Mase030iCKoN 3pe», «Pa3BUTME XKU3HWN B ME3030MCKOI 3pe», «Pa3BMTIE XN3HU B
KailHO30MCKOM 3pe», «CoBpPeMEHHas CUCTeMa OpraHMyecKoro Mmpa.

Ob6opyaoBaHue: repbapun  pacTeHUA  PasIMYHbLIX OTAEN0B, KONJEKLUN
HaCeKOMbIX, BMaXKHble Mpenapartbl XXMBOTHbIX, PAKOBMHbI MOJITKOCKOB, KOMIEKL N
UrIOKOXWX, CKeNeTbl MO3BOHOYHbIX XXMBOTHBIX, 4ydena nNTUL W 3Bepei,
KONNEeKUMN OKaMeHeNoCTeld, MOMe3HbIX WCKOMaeMbIX, MY/SHXKU OpraHUYecKmx
OCTaTKOB OpraH13MOoB.

BupryaabHas Jsabopatopnas paGora «MogennposaHve  OnbITOB
Mwunnepa—HOpu No “3y4yeHno abMOreHHOro CMHTe3a OPraHNYecKMX CoeMHEHNI B
MepPBUYHOI aTMoCtepe».

JlaGopaTopnasi pa6ora «M/3yyeHne M onucaHWe WCKOMaeMbIX OCTaTKOB
APEBHMX OpPraHn3mMOoB».

IpakTnyeckasn padora «M3yyeHMe OCOBGEHHOCTEN CTPOEHMS PacTeHUN
pasHbIX OTAEN0B».,

IIpakTnyeckas padora «/13yyeHne 0CO6EHHOCTEN CTPOEHMSA NO3BOHOYHbIX
YXMBOTHBIX.

Tema S. [IpoucxoxkaeHue 4ej10BeKa — AHTPOIOIeHe3

Pa3genb! 1 3a4a4m aHTponosorun. MeToasl aHTPOMosIoruun.

CTaHOoBNEHME NPeACTaB/eHNA O MPOUCXOXKAEHUN 4YenoBeka. PenmrnosHble
BO33peHus. COBpPeMEHHbIE HayUHble TEOPUMN.

CXO0ACTBO YenoBeKa € XMBOTHbIMU. CUCTEMATUYECKOE MOSIOXKEHWE YeN0BEKa.
CBuaeTenbCTBa  CXOACTBA  YefioBeKa  C KMBOTHbIMW:  CPaBHUTE/IbHO-
Mopdonornyeckue, amMBpPNONOrnyeckue, (h13M0N0ro-61MOXMMMYECKIE,
nosefeHyeckne. OTIMUNA YenoBeKa OT XXMBOTHbIX. [PAMOX0OXAEHNE N KOMIIEKC
CBAA3aHHbIX C HUM MPU3HaKOB. Pa3BUTME MOJIOBHOIO MO3ra v BTOPOW CUTHa/IbHOM
CUCTEMBI.

AmxyLime cubl ((hakTopbl) aHTPONoreHesa: 6M0OrMYecKre, coLmnasbHbIe.
CoOoTHOLEHVEe BMOTIOTUYECKMX U COLMATbHBIX (haKTOPOB B aHTPOMOreHese.

OCHOBHble CTafMn aHTponoreHesa. PaHHWe 4enoBekooOpasHble 06e3bsHbI
(MPOKOHCYNbI) 1 paHHWE MOHIUAbI — 06LLMe NPeaKn YenoBeKoobpasHbIX 06e3bsH U
nofen. ABCTPanionUTEKN — ABYHOrMe Npeakn nogein. YenoBek ymenblid, nepeble
N3roTOB/IEHNS OPYANIA Tpyaa. UenoBek NpsAMOXOAALLMIA M NEPBbIA BbIXOA, N04ei
3a npegenbl  Adpukn.  YenoBek rendgenboeprcknii —  06wWmMiA Npeaok
HeaHepTa/IbCKOro Ye/nOBeKa M YeNnoBeKa pasyMHOro. Yenosek HeaHAepTa/lbCKUI
KaK BWA NOfein X0NoAHOro Knvmata. YenoBek pasyMHblii COBPEMEHHOIO TWNa,
[AEHNCOBCKMIA  4Ye/ioBeK, OCBOEHWe KOHTWHEHTOB 3a npefdenamv  Adpuku.
ManeoreHeTnKa 1 NaneoreHOMMKa.



SBO/MOUMSA COBPEMEHHOIO YenoBeka. ECTECTBEHHbIN 0TOOP B MONyNALMAX
yesioBeka. MyTalMOHHbIA Npouecc M nommopguam. onynsaumMoHHbIE BOJHBI,
Apeid) reHoB, murpaumnst N «3eKT ocHoBaTteNs» B NOMYNsSUUAX COBPEMEHHOMO
yenoBeka.

Uenoseyeckne pacbl. [loHATME O pace. bonbline pacbl: eBponeoniHas
(eBpasuiickas),  aBcCTpano-HerpouaHas  (9KBaTopuasibHasd),  MOHronoMAaHas
(asnarcko-ameprikaHckasd). Bpemsi 1 nyTu pacceneHus 4YenoBeka MO MJaHeTe.
EAnHCTBO  uefnoBeveckMx  pac. HayyHad  HeECOCTOATENIbHOCTb  pacu3Ma.
Mprcnocob/IeHHOCTb  YenoBeKa K pasHbIM  YCMOBUAM  OKPY>KalOLLEen cpefbl.
BnvaHve reorpadmuueckoir cpedbl M Apeidpa reHoB Ha  MOPgOorMK  u
(hM3M0N0r N0 YenoBeKa.

MexaucumnanmHapHole  metodbl B (hm3myeckoil  (6MONOrnMYecKoi)
aHTpPorMosiorMn.  OBOJIOLMOHHAA  aHTPOMo/IorMA 1 Ma/eoaHTPoNosorus
4enI0BeYECKMX nonynsuumin. brocoumnanbHble MCCNeaoBaHMs MPUPOLbl YenoBeKa.
VccnenoBaHve KO3BOMOLMM GMO/IOTMYECKOTO 1 COLMAIbHOTO B YesI0BEKeE.

JdemoHcTpanuu

MopTpeTbl: Y. AapsuH, J1. JIukn, A. A. PornHckuia, M. M. "epacvMMos.

Tabnmupl 1 cxembl: «MeTofbl aHTPONOMOrMN», «I"0IOBHOM MO3I Ye/I0BeKa»,
«YenoBekoobpasHble 06e3bsHbI», «CKeNeT 4enoBeka W CKEeNeT LMMMIaH3e»,
«PyANMeHTbI 1 aTaBU3MbI», «[BVXKYLLME CU/bl aHTPONOreHe3a», «BOHOLNOHHOe
APEBO  4enoBeka», «ABCTpanonuTek», «YenoBek ymenblit», «Yenosek
MPSAMOXOAALLMIAY, «[LeHUCOBCKUI YenoBek» «HeaHaepTanbLbl», «KpoMaHbOHLbI»,
«[pefKy Yenoseka», «3ATanbl 3BOMOLNN YeNoBeKa», «Pacbl YenoBeKa».

O6opyfoBaHMe: MyNsHKM  OKaMeHenocTeid, MpeAMETOB  MaTepuaibHOM
KYNbTypbl MPEeAKOB  4enoBeka, penpodykuum  (dotorpadpumn) KaptuH ¢
MUMONOrMYECKUMN N OUBNENCKMMU  CHOXKETaMM  MPOMCXOXKIAEHNS UYEeNOBEKa,
(hoTorpaduv Haxo4oK NCKOMaeMbIX OCTATKOB Ye/IOBEKA, CKENeT YesioBeKa, MoLesb
yepena 4enoBeka M 4Yepena LUMMMaH3e, MOAE/Nb KUCTWM YeNoBeKa U KUCTU
LLUIMMNaH3e, MOAENM Topca NpPeaKoB YenoBeka.

JlaGopaTopunass padora «/I3yyeHnMe OCOBGEHHOCTE CTPOEHUS CKeneTa
4esI0BeKa, CBA3aHHbIX C NMPAMOXO0XKAEHVEM.

IIpakTuyeckas padora «/13yyeHre IKOMOrMYeCKMX afanTaL i YenoBeKa.

Tema 6. Jkojorusas — Hayka O B3aMMOOTHOUIEHHSIX OPraHU3MOB H
HAIOPraHU3MEHHBIX CUCTEM € OKPY/KAKLIeH cpeaou

3apoxaeHne 1 passutune akonorum B Tpyaax A. N'ymb6onbara, K. ®. Pynbe,
H. A. CeBepuoBa, 3. l'ekkensa, A. TeHcnn, B. H. CykauéBa. Pa3fensl 1 3agaun
aKosiorun. Ceasb 3KONOMMK € APYrMU HayKamu,



MeToabl akonorun. onesble HabNOAEHUA. DKCMEPUMEHTbI B 3KOMOMUN:
NpupogHble U fabopatopHble. MogenvmpoBaHue B 3KOOTMKM.  MOHUTOPUHT
OKpY>KatoLLiel cpefpl: NIOKasbHbIA, PErMOHaNIbHbI U TN06a/bHBbIA.

3HayeHVe  3KOMOrMYEeCKUX 3HaHWA AN YesioBeKa.  DKOMOrmMyeckoe
MMPOBO33PEHNE KaK OCHOBa CBfA3el 4YenoBeyvecTBa € npupogon. dopmmuposaHune
9KOJIOTMYECKOIN KYNbTYPbl Y 3KOJIOMMYECKOW FPaMOTHOCTM HaceeHuns.

JeMmoHcTpanuu

MopTtpeTbl: A. T'ym6onbaT, K. ®. Pynbe, H. A. CeBepuoB, 3. 'ekkenb, A.
TeHcnun, B. H. Cykaués.

Tabnuubl N cxembl: «Pa3genbl 3Konornm», «MeTogpl 3Konornmy», «Cxema
MOHUTOPUHIa OKPY>KatoLLEn Cpefbl».

JlaGopaTopHasi padora «M3y4yeHune MEeTOA0B 9KONOTrNYeCKmX
NCCnefoBaHNn.

Tema 7. Opranu3msl U cpeaa 0OUTAHUS

Jkonormyeckme GakTopbl K 3aKOHOMEPHOCTM UX AencTens. Knaccugukaums
9KO/IOrMYECKMX (DaKTOPOB: abMoTUYECKMEe, BUOTMYECKIME, aHTPOMOreHHble. ObLLme
3aKOHOMEPHOCTU AeiCTBUA 3KOMOorMYeckux (aktopos. Mpasuno mMuHumyma (K.
LLInpeHrenb, HO. JInbux). TonepaHTHOCTb. IBPUOWOHTHbIE M CTEHOOGUOHTHbIE
OpraHu3mbl.

AbnoTtunyeckme qakTopbl. CBET Kak 3KOMOrMyeckuii aktop. [eincteve
Pa3HbIX Y4YaCTKOB CO/IHEYHOrO CMeKTpa Ha OpraHuM3mbl. DKOOrMYecKme rpynmnbl
PaCTEHUA N >KMBOTHLIX MO OTHOLIEHWO K CBeTy. CurHasbHas posib CBeTa.
doToneproaun3sm.

TemnepaTypa Kak 3KO/IOTUYeCKU (hakTop. [eicTBre Temnepatypbl Ha
OpraHuambl. ONKNUNIOTEPMHbIE Y TOMONOTEPMHbIE OpraHu3Mbl. IBPUTEPMHbIE Y
CTEHOTEPMHbIE OpraHN3Mmbl.

BnaXHOCTb Kak 3KOMornmyeckuin aktop. lMpucnocobneHnsi pacTeHuin K
noafepXXaHno BoAHOro 6anaHca. Knaccugmkaumsi pacTeHWA MO OTHOLLUEHMIO K
BoZe. Mpncrnoco6/1eHNs XXNBOTHBIX K U3MEHEHMIO BOLHOIO peXxuma.

Cpefbl 06UTaHMS OpraHM3MOB: BOAHas, Ha3eMHO-BO3[YLLHasA, MOYBEHHas,
rnybrvHHas  MOAMOYBEHHAs,  BHYTPUOPraHuMsmMeHHasd.  PUMKO-XUMUYECKME
0COBEHHOCTU cped 06uTaHus opraHuM3MoB. [1pucrnocobieHns opraHuM3MoB K
YKN3HW B pa3HbIX cpefax.

Buonornyeckne putmbl. BHelWHWe W BHYTPeHHWE pUTMbl. CyTOYHbIE U
rogu4yHble puUTMbl. MPUCNOCO6IEHHOCTL OPraHM3MOB K CE30HHbLIM M3MEHEHUAM
YC/TOBUIA YKN3HW.

YXu3HeHHble  (hopMbl  opraHM3mMoB. [1OHATME O >KU3HEHHOW opme.
YKn3HeHHble (POPMbI paCTEHWIA: epeBbs, KyCTapHUKN, KyCTapHUYKM, MHOTO/IETHME



TpaBbl, OAHOMETHME TpaBbl. YXU3HEHHble (OPMbl XXUBOTHbLIX: TUAPOOMOHTHI,
reobMoHTbI, a3P06NOHTBLI. OCOBEHHOCTY CTPOEHUS N 06pasa XU3HMW.

Buotnueckme  aktopbl.  Buabl  GMOTUYECKMX  B3aMMOAENCTBWIA:
KOHKYPEHUMSA, XMLLHMYECTBO, CMMOMO3 1 ero opMbl. apasntmsm, Koornepawms,
MYTYyasin3M, KOMMeHCcan3M (KBapTUPaHTCTBO, HaxnebHMYecTBo). HeTpodmyeckue
B3ammogenctema  (Tonuueckue,  Qopuyeckne,  (abpuyeckmne).  3HayeHMme
OMOTUYECKMX B3aUMOAEWCTBUIA [ANS  CYLeCTBOBaHMS OpraHuW3MOB B Cpeje
06uTaHuA. MPUHLMM KOHKYPEHTHOIO UCK/HOYEHUS.

JemoHcTpanuu

Tabnuubl N CXeMbl: «3KOMormyeckne Maktopbl», «CBETOBOW CMEKTP»,
«OKOMIOrMYEeCKMe TPYMbl XXMBOTHBIX MO OTHOLLEHWIO K CBETY», «TenjioKPOBHbIE
YXUBOTHbIE», «XONOAHOKPOBHbIE >KMBOTHbIE», «®PU3M0MIOTMYECKME afanTauun
XUBOTHbIX», «Cpeabl 00UTaHMA OPraHU3MOB», «BKOMOrNYeckne pPUTMbI»,
«KN3HeHHble  (hOpMbl  pacTeHuli»,  «XKWU3HEeHHble  (DOPMbl  YKMBOTHbIX»,
«QKOCUCTEMA LLMPOKOIMCTBEHHOIO fleca», «JKOCUCTeMa XBOMHOIO fieca», «Llenu
NUTaHMA», «XULWHNYECTBO», «llapasntusam», «KOHKypeHuus», «Cumonos»,
«KoMMeHcannsm».

O6opypoBaHMe: repbapun pPacTeHUn N XKUBOTHbLIX, MPUCMOCOOMIEHHBbIX K
BAIMSIHUIO  Pa3/IMYHbIX 3KOMOMMYeCKMX (HakTopoB, repbapum CBETONHOOMBBIX,
TeHeNtOMBbLIX N TEHEBbLIHOC/IMBLIX PACTEHWIA, CBETONHOOMBbLIE, TEHeNtoMBbIE U
TeHeBbIHOC/IMBblE KOMHATHbIE PacTeHUs, repbapumn 1 KOMNeKuMn Teniontoomsbix,
3MMOCTOMKUX, MOPO30YCTOMUMBLIX PAcTEHWA, Yydena MNTUL, U 3Bepen, repbapumn
pacTeHuid, OTHOCALMXCA K rurpodmram, Kcepogutam, mMe3omTam, KOMHATHbIE
pacTeHns AaHHbIX Py, KOMMEKLUN XXMBOTHbIX, 0OMTalOLLMX B pasHbIX cpenax,
repbap M KONMNEKUMU pPacTEHUA M XKMBOTHbIX, 06M1ajaromx YepTamu
MPUCNOCO6NEHHOCTU K CE30HHLIM W3MEHEHMSIM YC/OBUIA >KU3HK, repbapumn u
KONNEKUMM PaCTEHUA N XKMBOTHBLIX Pa3/IMYHBLIX dXMU3HEHHBIX (POPM, KOMIeKuum
YKMBOTHBbIX, Y4aCTBYIOLMX B Pa3/IMYHbIX BMOTUYECKNX B3aMMOLENCTBUAX.

JlaGopaTtopuass padora «BbIfBNeHMe nMPUCMIOCO6/IEHNA OpPraHN3MoB K
B/IMSIHWIO CBETa.

JlaGopaTtopuass pabora «BbISBNeHMEe MPUCMIOCOGNEHNA OPraHU3MOB K
B/IUSHUIO TEMMeEPATYpbI».

JlaGopaTtopHasi padora «AHATOMUYECKME OCOOGEHHOCTU pacTeHUd U3
pa3HbIX MeCT 0OMTaHUS.

Tema 8. IKo/10rusi BUAOB U MOMYJIAMH

OKOMOrMYecke  XapakTepucTukn  nonynauuu.  llonynaumsa  Kak
6uonornyeckas cucrtema. Pofb HeOAHOPOAHOCTM cpedbl, (IM3NYeCKNX 6apbepoB K
0C06EHHOCTeNn 61onornv BMAOB B (POPMMPOBAHUM MPOCTPAHCTBEHHON CTPYKTYPbI
nonynaunii. OCHOBHble MoOKasaTenu MnonynsuMn: YUCIEHHOCTb, MNOTHOCTb,



BO3pacTHas W MofoBas CTPYKTypa, POXKAAEMOCTb, MPUPOCT, Temn pPocCTa,
CMEPTHOCTb, MUTpaLus.

JKonormnyeckaa CTpyktypa nonynsaumm. OueHKa YMCNeHHOCTU Mnonynauuu,
OnHammka nonynaumm n eé perynaumsa. BUoTUYeckuii noTeHUMan Nonynsyumn.
MopgenvpoBaHue AUHaMUKN nonynauumn. Kpreble pocTa YNCNEHHOCTU Nonynaunn.
KpuBble BbDKMBaAHWA. Perynauus 4YuCNeHHOCTU Monynaunin: ponb (PakTopos,
3aBUCALLMX N HE 3aBUCALLMX OT MIOTHOCTU. DKOMOrMYecKue ctpareruy sugos (r- v
K-cTparerun).

MoHATMEe 06 3KOMOrM4Yeckon Huwe Buga. MectoobuTtaHve. MHOromepHas
MOAEeNb 3KONOrnmyeckon Huwm k.M. XaTumHCcOHa. Pa3mepbl 3KO/IOMMYECKOM
HULWW. ToTeHUnanbHas 1 peain3oBaHHaa HAULLIW.

Bug kak cuctema nonynsuuii. Apeanbl BMAOB. Buabl U KX XU3HEHHblE
CTpaTerun. AKOMOrMYeCcKne IKBUBAJIEHTI.

3aKOHOMEPHOCTN MOBEAEHMS WM MUrpaumii XXMBOTHbIX. bBuonornyeckue
NHBa3NN Yy>KepoaHbIX BUAOB.

JdemoHcTpanuu

MopTpeT: XK. . XaTUMHCOH.

Tabnuubl 1 CXeMbl:  «IOKOJIOTUYECKME XapaKTEPUCTUKU  NOMYNALnmn»,
«[pocTpaHCTBEHHAA  CTPYKTypa  nonynauum»,  «BospacTHble  nupamuibl
nonynaunmn», «CKOpPOCTb  3ace/ieHNs  MOBEPXHOCTU  3eMAn  pas/IMyHbIMU
opraHusMamuy», «Mogenb 3K0OrMYecKon Huwn K. L. XaT4mHCOHa».

O6opyaoBaHue: repbapmmn pacTeHWA, KONNEKUMN XXUBOTHbIX.

JlaGopaTtopuass  padora  «[1pnCNOCO6/MEHNS  CEMSAH  pacTeHUd K
pacceneHunio».

Tema 9. Ikoj0rus coodmECTB. IKOJIOTHIECKHE CHCTEMBI.

CoobulectBa opraHvM3moB. buoueHO3 ¥ ero CTpykTypa. CBasu mexay
opraHusmamu B 61oLIEHO3e.

Jkocuctema Kak OTKpbiTas cuctema (A. K. TeHcnn). DYHKUMOHA/bHbIE
GNOKM OpraHM3MOB B 3KOCUCTEME: MPOAYLEHTbl, KOHCYMEHTbI, pPefyLEeHTbI.
Tpodgmyeckne ypoBHW. Tpodmuyeckne uenn KN ceTu. AOBUOTUYECKME OB/IOKM
3KocuCTeM. [1oUBbI 1 UNbl B 3KOCUCTEMAX. KpyroBopoT BELLECTB 1 NMOTOK 3HEPrum
B 9KOCUCTEME.

OCHOBHble  MoKasaTenM  3KOCUCTEMbl.  Buomacca ¥ npoayKuus.
JKoornyeckme NMpamuabl Ynces, 6MOMacchl U SHEPrun.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpotiku. Daykmyayuu.
HanpaBnieHHble 3aKOHOMEpPHbIE CMeHbl COO0OLLECTB — CyKueccumn. epBuUHbIE 1
BTOPWUYHbIE CYKLECCMM W UX MPUYMHBL. AHTPOMOreHHble BO3AENCTBMS Ha
cykueccun. KnmmakcHoe coobLectso. bropasHoobpasne 1 NosHoTa KpyroBopoTa
BELLEeCTB — OCHOBA YCTONYMBOCTU COOOLLECTB.



[MpupoaHbIE 3KOCUCTEMbBI. Dxocucmemuvl 03€p u pek. IKocucmemvl mMopeu u
oKeanos. Ixocucmemvl MyHOp, 1€cO8, cmenetl, NyCMmblHb.

AHTpOI'IOFeHHbIe 9KOCUCTEMDI. AFpOSKOCI/ICTeMa. AFpOLI,EHO3. Pasnnuusa
MeXAY aHTPOoNnoreHHbIM1 1 NpnpoaHbIM 3KOCUCTEMaMW.

Yp603KocucTEMbI. OCHOBHblE KOMMOHEHTbI YP603KOCcUCTEM. [OpoACKast
nopa n hayHa. CuHaHTponu3aumMs TOPOACKOM (hayHbl. Buonorunyeckoe wu
XO03MCTBEHHOE 3HaYeHMe arpo3KOCUCTEM U YPOOIKOCUCTEM.

3aKOHOMEPHOCTY (HOPMMPOBAHNS OCHOBHbIX B3aMMO/ENCTBUIA OPraHNU3MOB B
aKocuctemMax. Ponv kackadnoco sgpgexma u 6udo8-30upukamopos (Kirouesvix
61008) 8 yHKyuoHuposanuu sxocucmem. ['NEPEHOC IHEPTNN U BELLECTB MeXay
CMEXHbIMW 3KOCUCTEMaMW. Y CTOMUYMBOCTb OopraHnM3Mos, I'IOI'IyI'I‘r'lLIII/II‘/JI N 3KOCUCTEM
B YC/IOBUSIX €CTECTBEHHbIX U aHTPOMOreHHbIX BO3/JECTBUIA.

Mexanuzmoi 8030eticmaus 3aepA3HEHUll  PA3HbIX munoe Ha
cybOpeaHU3MEeHHOM, OP2aAHUSMEHHOM, NONYIAYUOHHOM U IKOCUCHEMHOM YPOBHSX,
OCHO8bl ~ IKOJI02UHECKO20  HOPMUPOBAHUS — AHMPONOSEHHO20  B030€UCEUS.
MeTO,D'O]'IOFI/IFI MOHUTOPUHIa eCTECTBEHHbLIX N aHTPOMOIMeHHbIX 3KOCUCTEM.

JleMoHCTpanun
MopTpeT: A. XK. TeHcnn.
Tabnmubl 1 cxembl:  «CTpykTypa  6MOLEHO3a»,  «3KOcUCcTeMa

LLUMPOKO/IMCTBEHHOTO /leca», «3KOCUCTEMA XBOMHOro flieca», «PYHKLUMOHa/IbHbIE
rpynnbl OpraHnM3MoB B 3KocucTeMe», «KpyroBopoT BeLeCTB B 3KOCUCTEMEN,
«Llenn nutaHmsa (nactéulHas, AeTPUTHas)», «OKOM0rMyeckast nmpammuaa Yncen»,
«3DKOMOrnyeckas nupammaa 6uomacchbl», «3Konormyeckas nupamuaa Heprum»,
«O6pa3oBaHne 6010Ta», «lepBMYHas CykLeccus», «BocctaHoBNeHWe neca nocne
noXkapa», «3KocucTema 03epa», «ArpoueHo3», «KpyroBopoT BELLECTB U MOTOK
3HEPruKn B arpoLieHo3e», «Mpumepbl ypO0o3KOCUCTEM,

Ob6opyaoBaHue: repbaprm pacTeHUI, KOMNEKLUMN HACEKOMBIX, Yyyena nTuy, v
3Bepeit, repbapun KynbTypHbIX U AMKOPACTYLLUMX PacTeHWIA, akBapnym Kak MoAesb
3KOCUCTEMBI.

IpakTnyeckas padora «/3yyeHne v onmcaHne ypoo3KoCUCTEMbI».

JlaGopaTopHass paGora «M/3yyeHVe pa3HOOOpPasns MENKUX MOUYBEHHbIX
Y/IEHUCTOHOIMX B Pa3HbIX IKOCUCTEMAX».

DKCKypeust «QKCKYpCUs B TUNWUYHbLIA 6uoreoueHos (B Aybpasy, 6epesHsiK,
e/IbHUK, Ha CYXO0/0/IbHbIA NN NOMMEHHbIV NyT, 03ep0, 6010TO)».

DKcKkypeusi «IKCKYPCUS B arpoakocmcteMy (Ha nose Wan B TeNIMYHOE
XO035MACTBO)».

Tema 10. buocdepa — riodanbHas IKOCUCTEMA

Buoctepa — obulennaHeTapHas 060s04Ka 3eMnun, rAe CyLecTBYET Wau
CYLLLeCTBOBasa XXU3Hb. Pa3BUTHe npeacTas/eHnii o buocgepe B Tpygax 3. 3kocca.



YueHue B. . BepHaackoro o 6uocepe. Obnactu buocdepb! 1 eé coctas. XKmBoe
BeLLLeCTBO bmocdepb! 1 ero PyHKUMN.

3aKOHOMEpPHOCTN CyLlecTBOBaHNA Guocgepbl. OcobeHHOCTM buochepbl Kak
rnobanbHOM aKocucTeMbl. JuHamMmnyeckoe paBHoBecue B brocdepe. KpyroBopoTsl
BELLLECTB 1 BUOreoXMMmYecKmne UMKNbl (yrnepoda, a3ota). PUTMUYHOCTL SIBNEHWIA
B brocdepe.

30HanbHOCTL 6uocepbl. MoHATME 0 6uoMe. OCHOBHble OGUOMbI CYLLIW:
TYHZpa, XBOHbIe fleca, CMeLlaHHble U LIMPOKONMCTBEHHbIE Nleca, CTeNu, caBaHHbI,
MYCTbIHW, TPONUYECKWE fleca, BbICOKOropbsa. Knnumar, pacTUTe/IbHbIN 1 XXUBOTHbIN
Mup 6MOMOB CyLUN.

CTpyKTypa 1 (DYHKLMA XXUBbIX CUCTEM, OLIEHKA UX PECYpPCHOro MnoTeHLmana n
BroctepHbIX DYHKLUMIA.

JlemoHcTpanuu

MopTpeTbl: B. L. BepHaackuii, 3. 3tocc.

Tabnuubl 1 cxembl: «I"eocdepbl 3emnmn», «KpyrosopoT asoTta B Npupoge»,
«KpyroBopoT yrnepoga B npupoae», «KpyroBopoT Kuciopoga B NpUPOAE»,
«KpyrosopoT BoAbl B npupoge», «OCHOBHble GMOMbI CylIn», «Knumartmnyeckue
nosica 3emnu», «TyHapa», «Taira», «CmellaHHbIA nec», «LLIMPOKONMCTBEHHbIN
nec», «Ctenb», «CaBaHHa», «[TyCTbIHS», « TPOMUYECKMIA NEC».

O6opyfoBaHue: repbapnn pacTeHN pasHbIX 61OMOB, KOMNEKLUN XXNBOTHBIX.

Tema 11. YesroBek u OKpy:xa0OIIafA cpeaa

SKONOrnYyeckKne Kpusucbl M KX MNPUYMHbL. Bo3deicTBMe YenoBeka Ha
buocepy. 3arpssHeHve BO3AYLWIHOWN cpedbl. OxpaHa Bo3dyXa. 3arps3HeHue
BOoAHOM cpefbl. OxpaHa BOAHbIX pecypcoB. PaspylwleHve rmoysbl. OxpaHa
MOYBEHHbIX PECYPCOB. VI3MeHeHMe KMMmarTa.

AHTPOMNOreHHOe BO3JENCTBME HA PAaCTUTENbHbINA U XXMBOTHbIN MuUp. OXpaHa
PacTUTENIbHOTO W >XMBOTHOro Mupa. OCHOBHble MPUHLMMbLI OXpaHbl MPUPOALI.
KpacHble KHUrKM. Ocob60 oxpaHsiemble npupofaHble Tepputopun (OOMMT).
BoTaHn4yeckme cagpbl 1 300/10MMYECKME NapKK.

OCHOBHble MPUHUMMbI YCTOMYMBOrO pasBUTUA YesloBeYeCTBA U NPUPOAbI.
PauvoHanbHOE  MpUPOAOMNOSb30BaHNME M COXpaHeHWe  BMOJIOTMYECKOro
pasHoo6pasua 3emnn. O6LUME 3aKOHOMEPHOCTU [/106&/1bHbIX 3KO0rMYeCKnx
Kpu3ncoB. OCOBEHHOCTM COBPEMEHHOIO Kpr3nca 1 ero BeposiTHbIE MOCeACTBUS.

Pa3BuTe METOAOB MOHWUTOPMHIa PasBUTUA  OMAaCHbIX TEXHOTeHHbIX
npoueccoB. Cucmemuvie ucciedo8anus nepexooa K pecypcocbepezarowell U
KOHKYPeHmocnocobHol snepeemuke. buonocuueckoe paznoobpasue u buopecypcoi.
Hayuonanvuvie ungopmayuonnvie cucmemvl, odecneuusarouwue 00CmMyn K
zmgbopmauuu NO COCMOSHUIO OMOENbHbIX 6U008 u 3Kkocucmem. OcHOBbI



aKopeabuiumayuyu dKocucmem U cnocoboos 60pvOLl ¢ OUONOBDEHCOCHUAMU.
PeKOHcmpyKL;Mﬂ MOPCKUX U HA3EMHDBIX IKOCUCmMeM.

JlemoHcTpanuu

Tabnmubl M CXeMbl:  «3arpsisHeHWe  aTMocepbl»,  «3arpsasHeHume
rmapoctepbl», «3arpsisHeHne MouBbl», «[apHUKOBBLIA  3ahhekT», «Oco60
OXpaHsieMble NPUPO/HbIE TEPPUTOPUN», «Moenn ynpasaseMoro Mupa.
O6opyaoBaHue: hoTorpamm OXpaHsSeEMbIX PacTeHWt U XMBOTHbIX KpacHoM
KHUrK Poccuinickon deaepauunn, KpacHOM KHUMM pervoHa.



IIJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 11O
BUOJIOTYHN HA YPOBHE CPEJHEI'O OBIIEI'O OGPA30OBAHUA

JIMYHOCTHBLIE PE3YJIBTATBI

®rocCc COO ycraHaBnMBaeT TpeboBaHMA K pe3yfnbTaTaM OCBOEHUS
obyvaroMmca  nporpaMm  CpeaHero  06Liero  06pa3oBaHWs:  NIMYHOCTHBIE,
MeTanpeaMeTHbIE U MPeaMETHbIE,

B CTpyKTYpe NMYHOCTHBIX pe3ynbTaToB OCBOEHMS MPOrpamMmmMbl N0 6MON0rnm
BblA€NeHbl CNefytoLime COCTaBAOLME: 0CO3HaHME 00YyYatoWUMUCH POCCUNCKOM
rpaXkAaHCKON NAEHTUYHOCTN — FOTOBHOCTU K CamMOPa3BUTUIO, CAMOCTOSTENIbHOCTY
W CaMOOMPEAENneHnto, uanuuue momusayuu K  00YYEHWO  6GUONOruu,
yenenanpasientoe paszeumue BHYTPEHHUX YOEXAEHW SIMYHOCTM Ha OCHOBE
K/TIOYEBbIX LIEHHOCTEA W MUCTOPUYECKMX Tpaauumii pasBUTUS BUOMOrMYECKOro
3HaHWA, 2comosHocmb u cnocobrocms 00YHaOLMXCA PYKOBOACTBOBATLCSA B CBOEM
AEATENIbHOCTU  LIEHHOCTHO-CMbIC/IOBbIMU  YCTaHOBKaMu, MNPUCYLLMMA  CUCTEME
buonormyeckoro  00pasoBaHUs,  Haauuue  npasocosnanusi  IKONOTMYECKOM
KYNbTYpbl, cnocobrocmu cmasums LENN N CTPOUTb XKU3HEHHbIE MNaHbl.

JINYHOCTHbIE pe3ynbTaTbl OCBOEHUS MPOrpamMmMbl N0 GUOMOrNK AOCTUIaKOTCA
B e4MHCTBE Y4yebHOW K BOCNUTATENbHOM AEATENbHOCTU B COOTBETCTBMMU C
TPaAULUNOHHBIMW POCCUACKMMN COLMOKYbTYPHBIMMW, UCTOPUYECKUMU U AYXOBHO-
HPaBCTBEHHBbIMU LEHHOCTSIMW, NPUHATLIMK B 0OLLIECTBE MpaBuiaMu 1 HOpMamu
MnoBefeHNss K CrocobCTBYHOT MpoueccaMm CaMoro3HaHUs, CamMOBOCMUTaHUA U
CaMopa3BUTUSA, PasBUTUA BHYTPEHHEA NO3WULMW  JIMYHOCTW, NaTpuoTM3Ma W
YBaXKEHMS K 3aKOHY W MPaBONOPAAKY, YENOBEKY TPyda M CTapLUemMy MOKOMEHWIO,
B3aMMHOI0 YBaXKEHWS, OEPEXHOr0 OTHOLUEHWS K Ky/bTYPHOMY Hacneguio U
TpaguuMaM MHOTOHaUMOHaNbHOro Hapoga Poccuiickon ®efepaunn, npupoge u
OKpY>KatoLLel cpeae.

JINYHOCTHbIE pe3ynbTaTbl OCBOEHUS Y4yebHOro npeamMeta «buonorns»
A0/MKHbI OTPaXXaTb FOTOBHOCTb M CMOCOOHOCTbL 00YYatOLLIMXCA PYKOBOACTBOBATLCS
ChOPMUPOBAHHON BHYTPEHHE MO3ULMENA JIMUHOCTU, CUCTEMON LIEHHOCTHbIX
OpVEHTaUMA,  NO3UTUBHBLIX  BHYTPEHHUX  YOEXAEHWIA,  COOTBETCTBYHILLMX
TPaAULUMOHHLIM LIEHHOCTAM POCCUIACKOrO O6LLECTBA, PACLLUMPEHNE XXM3HEHHOIO
onbiTa W OMbITa AeATeIbHOCTU B NPOLIECCe peasv3aumin OCHOBHbIX HarpaB/eHuit
BOCNMTATE/IbHON AeATeNIbHOCTU, B TOM YMC/e B YaCTW:

1) rpaIaHCKOro BOCIIMTAHUS

CPOPMMPOBAHHOCTb MPaXKAAHCKOM NO3nLMM 00YyHatoLLLErocs Kak akTMBHOIO U
OTBETCTBEHHOIO Y/1eHa POCCUICKOro OOLLECTBa;

0CO3HaHMe CBOMX KOHCTUTYLUMOHHbLIX MpaB W 00643aHHOCTEN, YBaXKeHWe
3aKOHa 1 MpaBonopsaKa,;



FOTOBHOCTb K COBMECTHOM TBOPYECKOM [JeATe/IbHOCTU MpU  CO3L4aHuN
yUYebOHbIX MPOEKTOB, pPelleHMn Yy4ebHbIX M Mo3HaBaTe/IbHbIX 334ady, BbIMOIHEHWUN
BMONOrNYECKMX IKCNEPUMEHTOB;

CMOCOOHOCTb  OMNpefensTb COOCTBEHHYKD MO3MUMIO MO  OTHOLLUEHUO K
SBNEHNSIM COBPEMEHHOM XXM3HU U OOBACHATD €€;

YMEHME YyumnTblBaTb B CBOMX AENCTBUAX HEOOXOAMMOCTb KOHCTPYKTUBHOIO
B3aMMO/ENCTBUS NMIOAEN C pasHbIMU YOEXAEHUAMU, KYNbTYPHbLIMW LLEHHOCTAMM U
CoUManbHbIM NOMOXEHUEM;

FOTOBHOCTb K COTPYAHMYECTBY B MpPOLLECCE COBMECTHOMO BbIMO/IHEHUS
yuyebHbIX, MNO3HaBaTeNbHbIX W  WCCNEAOBATENbCKUX 3afa4, YBaXMUTENbHOIO
OTHOLUEHUSA K MHEHWIO OMMOHEHTOB MNpPU 06CYXAEHWM CMOPHBLIX BOMPOCOB
BMONOrMYECKOro cofepXXaHus;

FOTOBHOCTb K N'YMaHWTAPHOW U BOSIOHTEPCKOW AeATeIbHOCTY;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

C(hopMMPOBaAHHOCTb POCCUIACKOIA rpaXkaaHCKo NOEHTUYHOCTN,
NaTpMoTU3Ma, YBaXKEHMS K CBOEMY Hapofy, 4yBCTBa OTBETCTBEHHOCTU nepef
PoaunHoi, ropAocTh 3a CBOWM Kpai, CBOK PoauHy, CBOM A3blK W KYNbTYpy,
MPOLL/IOe U HacTosALLee MHOrOHaLMOHaIbHOr0 Hapoga Poccuu;

LIEHHOCTHOE OTHOLLIEHNE K NPMPOAHOMY Hacneauto 1 NaMsTHUKaM Npupoabl,
AOCTVKEHMSIM Poccum B HayKe, UCKYCCTBE, CMOPTe, TEXHOMOTUAX, TPYAE;

CMOCOOHOCTb OLIEHMBATb BK/1a[ POCCUMIACKUX Y4YE€HbIX B CTaHOB/IEHWE W
pasBuTve OWONOrMK, MOHWMAHWUA 3HAYeHWs 6UOMorMM B MO3HAHWM 3aKOHOB
NPUPOAbI, B XXMN3HW YeN0BeKa M COBPEMEHHOMO O6LLIECTBA;

naenHas yoeXXaEHHOCTb, FOTOBHOCTb K CNYXEHUHO U 3awmte OTeyecTBa,
OTBETCTBEHHOCTb 3a ero cyaboy;

3) AYXOBHO-HPABCTBCHHOI'0O BOCIIUTAHMA:

0CO3HaHWe AyXOBHbIX LLEHHOCTEN POCCUINCKOro Haposa;

CPOPMMPOBAHHOCTb HPABCTBEHHOIO CO3HAHMS, 3TUUYECKOr0 MOBEAEHNS;

CMOCOGHOCTb OLEHMBaTL CUTYaUUIO U MPUHMMATb OCO3HaHHbIE PELUEHUS,
OPVEHTUPYSACHL HA MOPa/IbHO-HPABCTBEHHbIE HOPMbI U LIEHHOCTMW;

0CO3HaHWe IMYHOro BK/Iafa B MOCTPOEHME YCTONYMBOI0O ByAYyLLEero;

OTBETCTBEHHOE OTHOLLEHME K CBOMM POAUTENAM, CO3[4aHUI0 CEMbM Ha OCHOBE
OCO3HAHHOr0 MPUHATUS LIEHHOCTEN CEMENHON >KU3HWM B COOTBETCTBUM C
Tpaguumammn Hapozos Poccun;

4) 3¢TeTH4eCKOr0 BOCIIUTAHMSL:

3CTETUYECKOE OTHOLUEHME K MUPY, BKIHOYas 3CTETUKY ObiTa, Hay4yHOro wu
TEXHNYECKOro TBOPYECTBA, CNOPTa, TPY/a, 00LLECTBEHHbIX OTHOLLEHWIA;

MOHMMaHVEe 3MOLIMOHA/IbHOTO BO3ENCTBIS XXMBOW NPUPOLbI U €€ LIEHHOCTY;



FOTOBHOCTb K CaMOBBIP&XXEHWIO B PasHbIX BUAax WCKYCCTBA, CTPeMJIeHue
MPOSBNATL Ka4yecTBa TBOPYECKOI TMYHOCTY;

5) ¢usznyeckoro BocnuTanusi, GOpMHPOBAHMSA KYJIbTYPbI 310POBbS H
IMOIIUOHAJIBHOI'O 6.JIaFOHOJ'Iy‘II/Iﬂ:

MOHMMaHVe W peann3aumsi 340pOBOro M 6e3onacHOro o0b6pasa >KWU3HK
(3mopoBoe  nuTaHMe,  COOMIOAEHME  TUTMEHUYECKMX  MpaBul U HOPM,
cbanaHCMpOBaHHbIA PEXMM  3aHATUA U OTAblXa, perynspHas gum3nyeckas
aKTVBHOCTb), OEepeXXHOro, OTBETCTBEHHOrO W KOMMETEHTHOrO OTHOLLEHWUA K
COOCTBEHHOMY (PU3NYECKOMY W NCUXUYECKOMY 3[0PO0BbIO;

MOHMMaHMe LEHHOCTU MpaBU  WHAVBUAYAbHOTO W KOJJIEKTUBHOIO
6e30MacHOro NoBeAeHUs B CUTYaLMSX, YIPOXatoLWMX 340P0BbIO U XXU3HU NIOLEN;

0CO3HaHWe NOCMeACTBUIA U HEMPUATUA BPefHbIX NPUBbIYEK (YNoTpebreHns
a/IKOr0/151, HaPKOTUKOB, KypeHus);

6) Tpy10BOr0 BOCIIUTAHMS:

rOTOBHOCTb K TPyAy, OCO3HaHWe LeHHOCTM MacTepcTBa, TPYL0H00uE;

FOTOBHOCTb K aKTUBHON [eATe/IbHOCTU TEXHOMOrMYECKON M COLMabHOM
Hanpas/fIeHHOCTW, CMOCOBHOCTb MHULMUPOBATL, NJAHNMPOBaTL M CaMOCTOATE/IbHO
BbINO/HATb TaKY0 LEeATeNIbHOCTb;

NHTEPEC K pa3M4YHbIM cepaM MpPoeccnoHanbHON AeAaTeNbHOCTU, YMEeHNe
COBepLlUaTb OCO3HaHHbIA Bbl6Op Oyayulein npoeccun U peasv3oBbIBaTb
COOCTBEHHbIE XXM3HEHHbIE MNaHbI;

FrOTOBHOCTb W CMOCOGHOCTbL K 06pa3oBaHUO M Camo0bpa3oBaHUIO Ha
MPOTSHKEHNUMN BCEW XKN3HN;

7) 3K0JI0TN4eCKOTr0 BOCITUTAHMS:

3KOJIOTUYECKM Liesiecoobpa3Hoe OTHOLUeHVE K MpUpofe Kak WUCTOYHMKY
YKW3HW Ha 3eM/e, OCHOBE eé CYLLeCTBOBaHWS;

MOBbILLIEHNE YPOBHA 3KOIOMMYECKOW Ky/bTypbl: MNpPUOBpeTeHVEe OMbITa
MNNaHMPOBaHMSA MOCTYMNKOB W  OLEHKM WX BO3MOXHbIX MOCNeACTBUIA A1
OKPY>KatoLLIeW cpefbl;

0CO3HaHWe rnobanbHOro XapakTepa 3KOMOMMYecKUX MpobsiemMm u nyTen umx
peLLeHns;

CMOCOOHOCTb  MCMO/Mb30BaTh MpPUObpeTaemMble MPU  U3yYeHUU 6GUonorum
3HAHUS N YMeHWUs NpU pelleHnn npobnem, CBA3aHHbIX C  pPauMOHa/IbHBIM
npupogononb3oBaHmem  (cobnofeHne  npaBun  MOBeAeHMS B MPUPOSE,
Hanpas/IeHHbIX Ha COXpaHeHWe paBHOBECUS B 3KOCUCTEMAx, OXpaHy BWAOB,
akocuctem, 6rocepsbl);

aKTUBHOE  HenpusiTue  JeNCTBUA, MPUHOCALMX BPeLd  OKPYXKatoLLei
MPUPOLHOM Ccpefe, YMeHMe NPOrHo3MpoBaTb HE6MaronpusATHbIE 3KONOrMYecKue
MoCNeLCTBUA NpeAnpUHUMaeMbIX LeCTBUIA U NPeLoTBpaLaTh 1x;



Ha/Myme Pa3BUTOro 3KO0MMYECKOro MbILLIEHMNS, 3KOMOMMYECKON KYNbTYpbl,
onbITa [eATe/IbHOCTH 9KO/0OrMYeCKoi Hanpas/IeHHOCT!, YMeHS
PYKOBO/CTBOBaTbCA VMW B MO3HaBaTe/IbHON, KOMMYHUKATUBHOW W COLMa/IbHOM
MPaKTMKe, FOTOBHOCTW K Y4aCcTUIO B NPaKTUYECKON AeATeNbHOCTY 3KOM0MMYECKON
Hanpas/IeHHOCTY;

8) HeHHOCTH HAYYHOI0 NO3HAHMS:

CPOPMMPOBAHHOCTb  MUPOBO33PEHUS, COOTBETCTBYIOLLErO COBPEMEHHOMY
YPOBHIO Pa3BUTUA HayKn M OOLLECTBEHHOW MPaKTWKW, OCHOBAHHOIO Ha Avasore
KY/IbTYp, CNOCOBCTBYHOLLEr0 OCO3HAHMIO CBOEr0 MeCTa B MOJUKY/IbTYPHOM MUPE;

COBEPLUEHCTBOBaHME SA3bIKOBOM WM 4MTaTENbCKOW KyMbTypbl Kak CpefcTBa
B3aMMO/ENCTBUS MeXAY NMOAbMUN U NO3HAHWSA MUPa;

MOHMMaHVe cneynmpukn OMoNorMM Kak Hayku, OCO3HaHMs eé ponv B
(hopMMpPOBaHNM  PaLMOHA/IbBHOr0 Hay4HOro MbIW/eHNs, CO34aHWUM  LeNOCTHOro
npeacTaBneHnsi 06 OKPYXXatolemM MUpPe KakK O eAMHCTBE MPUPOAbl, Ye/loBeKa U
o6LlecTBa, B MNO3HAHUWM MPUPOAHBLIX 3aKOHOMEPHOCTENM M PeLleHUn npobnem
COXpaHeHNsa NPUPOAHOro PaBHOBECUS;

yOeXXEHHOCTb B 3HAYMMOCTM OGMONOTUN AN COBPEMEHHON LMBUNM3ALMN:
obecrneyeHns HOBOrO YPOBHS PasBUTUA MeULMHbLI, CO3faHMe MepCreKTUBHbIX
OMOTEXHONOIWIA,  CMOCOOHbLIX  peliaTb  PecypcHble  Mpo6nemMbl  pa3BUTUA
4enI0BEYECTBa, MOMCKa MyTe BbIX0o4a U3 rNodasbHbIX 3KOMOrMYECKMX Npobrem u
obecrieyeHns  nepexofa K  YCTOMYMBOMY  PasBUTMIO,  palMOHaIbHOMY
MCNONb30BAHWMIO MPUPOAHbIX PecypcoB U (POPMUPOBAHMIO HOBbLIX CTaHAAPTOB
XN3HW;

3aMHTEPECOBAHHOCTb B MOMYYEHUN OUMONOTUYECKUX 3HAHWIA B LENsX
MOBbLILEHNA O6LLEN KyMbTypbl, €CTECTBEHHO-HAy4YHOW TrpPamMOTHOCTM, Kak
COCTaBHOM 4acTW (yHKLMOHaNbHON rpaMOTHOCTM 06y4arowmxcs, hopMmUpyemon
Mpy n3yyeHnm ruonoruu;

MOHMMaHME CYLLHOCTM METOAOB MO3HAHWS, UCMOMb3YEMbIX B €CTECTBEHHbIX
Haykax, CroCOGHOCTM WCNO/Mb30BaTb MOJlyYaemble 3HaHWA NS aHamM3a U
06BbACHEHUS SBNEHMIA OKPYXKAtOLWEro mvpa v NpPoMcXofsamx B HEM U3MEHEHWA,
YMeHWe [enaTb O060CHOBaHHble 3aK/IlOYEHMS Ha OCHOBE Hay4HbIX (akToB U
VMEIOLLMXCH faHHbIX C LiefIbio NOy4YeHNs JOCTOBEPHbIX BbIBOAOB;

CMOCOBHOCTb CaMOCTOSATENIbHO WCMO/b30BaTh OMOMOMMYECKMe 3HaHWS ANs
peLLeHns Npo6eM B peasibHbIX XXM3HEHHbIX CUTYaLUAX;

0CO3HaHWe LIEHHOCTU Hay4yHON AeATeIbHOCTW, FOTOBHOCTb OCYLLECTBAATb
MPOEKTHYIO U UCCNeL0BaTe/IbCKYHO AeATeIbHOCTb MHAMBUAYA/IbHO 1 B TPYNNe;

FOTOBHOCTb W CMOCOOGHOCTb K HEMNPEepbIBHOMY  006pa30BaHuO U
caMo06pa3oBaHNi0, K aKTMBHOMY MO/YYEHWMIO HOBbLIX 3HaHWI MO 6GuonornnM B
COOTBETCTBWU C XKXM3HEHHBIMW NOTPEOHOCTAMM.



METANIPEAMETHBIE PE3YJIBTATBI

MeTanpeaMeTHble pe3y/bTaTbl OCBOEHMSt yyebHOro npeameTta «buonorus»
BK/HOYAOT: 3HauMMble A1 (DOPMMPOBAHMS MUPOBO33PEHUS  OOYUatOLLIMXCA
MEXANCLMNMHAPHbIE (MeXNpPeAMeTHbIe) 06LLEeHayYHble MOHATUS, OTpaKaroLLme
LLeNIOCTHOCTb  HAay4yHOU KapTUHbI Mupa W cneuuduKy MeTOJ0B MO3HAHUS,
NCMOMb3YeMbIX B CTECTBEHHbIX HayKax (BELLECTBO, 3HEPrusi, SBNeHMe, NpoLecc,
CUCTEMA, Hay4HbIi (hakT, NPUHLMMN, TMMNoTe3a, 3aKOHOMEPHOCTb, 3aKOH, Teopws,
NCCNeaoBaHWe,  HabNtOJeHWe,  U3MEPeHMe,  3KCMEPUMEHT W [pYrue);
YHUBEpCa/lbHble Y4eOHble aelcTBUsS  (NMO3HaBaTeNbHblE, KOMMYHWUKATUBHbIE,

PErynsaTuBHbIE), obecneyrBaroLLme (hopmurpoBaHue (hYHKLMOHa/IbHOM
rpaMOTHOCTM U COUMA/IbHOW  KOMMETEHUMM  0By4aroLmxcs;  CrnocobHOCTb
obyyaroLmxcs MCNOMb30BaTb OCBOEHHble MEXANCUMUNIMHAPHbIE,

MWPOBO33PEHYECKME  3HAHMA U YHUBEpPCa/lbHble YyyebHble  [JeNCTBUA B
Mo3HaBaTe/lbHOM U COLManbHOM NPaKTUKE.

B pesynbtate wu3yyeHuss 6MOMOrMM Ha YPOBHE CcpedHero obulero
obpasoBaHMAa Yy ob6yvatowlerocs OyayT  cPOPMUPOBAHbI  MO3HaBaTESIbHbIE
YHMBEPCa/IbHble YUYebHble AeCTBUA, KOMMYHUKaTUBHbIE YHMBEPCA/IbHbIE YYeOHble
[ENCTBUSA, PerynaTuBHble YHMBEPCa/bHblE Y4ebHble [eACTBUA, COBMECTHas
AeATeNbHOCTb.

MeTanpe4MeTHble pe3ynbTaTbl OCBOEHUS MPOrpaMMbl CpeAHero o6Lero
06pa3oBaHuns [O/MKHbI OTPaXKaTb:

OB.]IaIIEHI/Ie YHHUBEpPCAJIbHBIMHA y‘lCﬁHLIMI/I MOo3HaABaTCJIbHBIMU
NEUCTBUSIMM:

1) 0a30BbIe JIOTHYeCKHe AeliCTBUA:

CaMOoCTOATENIbHO  (hOPMY/NIMPOBaTb M aKTya/M3vMpoBaTb  Mpobnemy,
paccMaTpuBaTb €€ BCECTOPOHHE;

MCMo/b30BaTb MNPV OCBOEHUW 3HAHWA MNPUEMbI NTOTMYECKOr0 MbILWIEHNA
(aHanmn3a, CUHTe3a, CpaBHEHWS, KnaccudmKkaumm, 0606LLEHINS), paCKPbIBaTb CMbIC/
OMO/TIOTNYECKMX NMOHATUIA (BbIGENATL UX XapaKTepHble MPU3HaKW, YCTaHaBMBaTb
CBA3U C APYrMMUN MOHATUAMN);

onpeaenaTb Lenn fAedATeNlbHOCTW, 3adaBas napameTpbl M KpUTEPUU KX
AOCTUDKEHUS, COOTHOCUTb Pe3ynbTaTtbl AesTe/lbHOCTU C NOCTaB/IEHHbIMU LeNISMU;

MCMOoMb30BaTb OBMONOrNYECKME MOHATUA A1 0ObACHEHUA (PAKTOB U ABMEHNIA
YKNBOW Npupoapbl;

CTPOUTb NIOrUYecKne paccyxpeHus (MHAYKTUBHbIE, AefYKTUBHbIE, O
aHanornn), BbISBNATb 3aKOHOMEPHOCTW M MPOTMBOPEUMS B paccmaTpuBaemblX
SBNEHUAX, (DOPMY/IMPOBaTL BbIBOAbI M 3aKNHOYEHUS;

MPUMEHATb  CXEMHO-MOfeflbHble  CpeAcTBa  And NpesCcTaB/eHNS
CYLLLECTBEHHbIX CBA3el U OTHOLLEHWI B MU3y4aeMblX 6MOMOrMYeckmx obbekTax, a



TakKe  MPOTMBOPEUM A  PasHOrO  POAa,  BbISIBNEHHbIX B Pas/M4HbIX
MH(OPMaLMOHHbIX UCTOYHMKAX;

paspabaTtbiBaTb MfaH PeLIeHNs MPo6aeMbl C YYETOM aHaM3a UMEHOLLMXCS
mMaTepuasbHbIX U HeMaTepuasibHbIX PECYpCOB;

BHOCWTb KOPPEKTVBbI B AESTENIbHOCTb, OLEHMBATb COOTBETCTBME Pe3y/bTaToB
LIeNsiM, OLeHMBaTb PUCKM NOCNEACTBUI AeATENIbHOCTH;

KOOPAMHUPOBaTbL W BbINOMHATL  PaboTy B YCMOBUAX — peasibHOro,
BUPTYa/IbHOIO Y KOMOMHUPOBAHHOTO B3aNMOENCTBIS;

pa3BMBaTh KpeaTUBHOE MbILLIEHWE MPY PELLEHNMN XKN3HEHHBIX NPOG/IEM.

2) 6a30BbIe MCCJIEI0BATEIbCKHE JIeHCTBHS:

B/1afleTb HaBblKamMy y4eOHO-MCCNe0BaTeIbCKOM U NPOEKTHOW AeATeNIbHOCTH,
HaBblkamMy  paspelleHnss  nNpo6niem, CMOoCOGHOCTbKD U TFOTOBHOCTbHO K
CaMOCTOSITE/IbHOMY MOUCKY METOZ0B PELLEHNS NPaKTUYECKMX 3af4a4, MPYMEHEHNIO
Pa3IMyHbIX METOA0B NO3HAHNS;

MCNONb30BaTh pas/inyHble BUAbl AEATENbHOCTM MO MONYYEHUHO HOBOIMO
3HaHWA, ero WHTeprpeTauun, nNpeobpa3oBaHUIO U MPUMEHEHUIO B Y4YeOHbIX
CUTyaUMsiX, B TOM YMCe NPU CO34aHMMN YHEBHbIX U CoLMaibHbIX NPOEKTOB;

(hopMMPOBaTb HayYHbIN TUM MbILNEHNS, BNageTb HayYHO TEPMUHOMOMMER,
K/TKOUYEBBIMY NOHATUAMMN Y METOAAMU;

CTaBUTb U (HOpMY/NMpoBaTb COBCTBEHHbIE 3afayn B 06pa30BaTeNbHOWA
AEATENbHOCTU M XKU3HEHHBIX CUTYaUMsiX;

BbISIBNISITb  MPUYNHHO-CNEACTBEHHbIE CBA3M W aKTyanm3upoBaTb 3ajaqvy,
BblABUraTb FUMOTE3y €€ peLIeHns, HaxoAuTb aprymeHTbl AN [A0OKa3aTeNbCTBa
CBOMX YTBEPXKAEHWIA, 3a1aBaTb NapameTpbl U KPUTEPUN PELLIEHNS;

aHaM3MpoBaTb MOMYYEHHblE B XOAE PeLeHns 3afaydnm  pesy/bTaTbl,
KPUTWUYECKUN OLEHMBATb MX AOCTOBEPHOCTb, MPOrHO3MPOBaTb N3MEHEHME B HOBbIX
YCNoBUSAX;

[aBaTb OLEHKY HOBbIM CUTYaLAM, OLEeHNBATb MPUOBPETEHHBI OMbIT;

OCYLLECTBNATbL LieNIeHanpaB/eHHbIA MOWUCK MepeHoca CPeAcTB M Cnocobos
AeCTBMSA B NPOJEeCCMOHaNbHYHO cpeay;

YMETb MEPEHOCUTb 3HAHUA B MO3HABATENbHYD N MNPaKTUYECKyt 06/1acTy
XU3HEAEATENIbHOCTY;

YMETb MHTErpPMpPOBaTh 3HAHNA U3 pasHbIX NPeAMETHbIX 061acTel;

BblABUraTb HOBbIE MAeW, Npednaratb OPUrnHasIbHbIe MOAXOAbI U PeLIeHUs,
CTaBUTb NPO6MEMbI U 3a4a4u, AONYCKatOLWME aNlbTEPHATUBHbIE PELLIEHNS.

3) padora ¢ undgopmanueii:

OPVEHTMPOBATLCA B Pa3IMUHbIX MCTOUYHUKAX MH(opMauun (TeKCTe y4ebHOro
Nocobusi, HayyHO-MONYNSPHOA NuUTepaType, OMONOrMYECKUX  CNOBapsX W
CMpaBOYHMKAX, KOMMbIOTEPHLIX 6a3ax AaHHbIX, B VIHTepHETe), aHanM3MpoBaTb



MH(OPMaLMIO Pa3/IYHbIX BULOB U (hOpM NpeLCcTaB/eHns, KPUTUYECKN OLEHNBATb
eé J0CTOBEPHOCTb M HEMPOT1BOPEUNBOCTD;

(hopmynmMpoBaTb 3anpocbl M NMPUMEHATb Pas3/iMyHble METOAbI MPU MOUCKe U
oT6ope 6MoNornyeckon MHhopmaumm, HeOOX0AMMON ANA BbINOHEHNS YYEOHbIX
3ajauv;

npuobpeTatb OMbIT UCMO/b30BAHUS  MH(OPMALMOHHO-KOMMYHUKATUBHBIX
TEXHO/OMMi, COBEPLLEHCTBOBATb KY/bTYPY aKTUBHOIO MCMO/b30BaHNSA Pa3/IyHbIX
MOVCKOBbIX CUCTEM;

CaMOCTOATE/IbHO  BblOMpaTb  ONTUMaIbHYIO  (hopMy  NpeACTaB/ieHUs
610/1I0rMYeckoin nHopMaumm (Cxembl, rpanku, gnarpaMmmbl, Tabanbl, PUCYHKK
n opyroe);

MCMONb30BaTb HAayYHbIA $3bIK B KayecTBe cpeacTtea npu pabote ¢
OMONMOrMYECKON  UH(OPMaLMERn: NPUMEHATb  XUMWYECKME, (PU3NYECKME U
mMaTeMaTU4yeckme 3Hakm M CUMBOSbI, (hOpMYynbl, abbpeBmaTypy, HOMEHKNATypy,
MCrosb3oBaTb M Mpeobpas3oBbiBaTb  3HAKOBO-CMMBO/IMYECKME — CPeACcTBa
HarnsgHoCTy;

BMafleTb  HaBblkaMW  pacrno3HaBaHWA WM 3aWmMTbl  MHGopMayuu,
MHHOPMaLMOHHOM 6e30MacHOCTU IMYHOCTH.

OBJIaIleHI/Ie YHUBEPCAIbHBIMA KOMMYHUKATUBHBIMUA HCﬁCTBI/IHMI/It

1) o0mmennme:

OCYLLLECTBNATb KOMMYHUKaLMW BO BCEX Cpepax XKM3HWU, aKTUBHO y4acTBOBaTb
B Avanore WAy AMCKYCCUM MO CYLLECTBY 06CyKaaeMol TeMbl (YMeHWe 3afaBaTb
BOMPOCbI, BbICKA3blBaTb CYXAEHWS OTHOCUTENbHO BbIMOMHEHUA MpefnaraemMoin
3afja4u, y4mTbIBaTb MHTEPECHI U COrMacoBaHHOCTb NO3ULUMKA APYrUX Y4aCTHUKOB
Aananora unm SUCKyccum);

pacrno3HaBaTb HeBepbasibHble CpefAcTBa OOLLEHUS, MOHUMAaTb 3Ha4veHue
COUManbHbIX 3HAKOB, MPeAnOCbIIOK BO3HWKHOBEHUS KOH(IMKTHLIX CUTYyauuiA,
YMeTb CMAryaTb KOH(/IMKTbI 1 BECTU MEPEroBopbl;

BfafeTb pas/inyHbIMU Crocobamm OOLLEHNA M B3aUMOAENCTBMSA, NMOHUMATb
HaMepeHWs 4pYruX NofAen, NPosBIsTb YBAXKUTE/IbHOE OTHOLLEHME K COBeceHNKY
1 B KOPPEKTHOM hopme hopMynmnpoBaTb CBOW BO3PAKEHUS;

Pa3BEPHYTO W NOrMYHO M3naraTb CBOK TOYKY 3PEHMs C MCMONb30BaHUEM
13bIKOBbIX CPe/CTB.

2) COBMeECTHAS AesATeJbHOCTD:

MOHMMaTb U MCMNO/b30BaTh MPENMYLLECTBA KOMaHAHOW U WUHAMBUAYASIbHOM
paboTbl NPV pPeLLeHn 6UoNornYeckKor NpPo6semMbl, 060CHOBbLIBaTb HEOOXOANMOCTb
MPUMEHEHUS TPYNNOBbLIX (JOPM B3aUMOAENCTBMS NPU PeLLEHNN Yy4ebHOI 3adaun;

BbIGMpaTb TEMATUKY M METOAbl COBMECTHbIX [ENCTBUMA C YYETOM OOLLMX
MHTEPeCoB 1 BO3MOXHOCTEN KaXKAOr0 YneHa KONeKTUBa;



NPUHMMATL  LEeNM  COBMECTHOW  AeATeNbHOCTW,  OpraHu3oBbIBaTb U
KOOPANHMPOBaTb [AEWCTBUS MO €€ AOCTVDKEHWUIO: COCTaBNATb MMaH [eNCTBUMN,
pacnpefenstb Poin C YYETOM MHEHWIA Y4YaCTHUKOB, 06CYX[AaTb pe3ynbTaTbl
COBMECTHO paboThl;

OLEHMBATb Ka4yecTBO CBOEro BKMada WM KaXKAOro yyacTHMKA KOMaHAbl B
06LLMIA pe3ynbTaT Mo pa3paboTaHHbIM KPUTEPUAM;

npegnaratb HOBble MPOEKTbl, OLEHMBaTb MAEW C MO3MUUA  HOBU3HbI,
OPUrMHANILHOCTK, NPaKTUYECKOW 3HAYNMOCTN;

OCYLLECTB/IATL MO3UTMBHOE CTpaTernyeckoe MOBefeHNe B  Pa3/INYHbIX
CUTYaUMAX, NPOSIBNATbL TBOPYECTBO M BOOOPAXKEHMWE, ObITb UHULIMATUBHBIM.

OBJaieHne YHHBEPCAJIbHBIMH PeryJISTUBHBIMHU AeCTBUSIMMN:

1) camoopranu3anusi:

MCronb30BaTb OMOMOTMYECKME 3HAHUS AN BbISABNEHUS NPo6GAeM U KX
PELLIEHNS B XXU3HEHHBIX 1 YYEOHbIX CUTyaUUsX;

BbIOMpaTb Ha OCHOBE OMOMOrMYECKMX 3HaHWIA LEeNeBble U CMbIC/IOBbIE
YCTaHOBKM B CBOWMX AENCTBUAX W MOCTYMKax MO OTHOLUEHMIO K XXMBOW Mpupoae,
CBOEMY 3/[10POBbLHO 1 3[]J0POBLI0 OKPYXKAOLLMX;

CaMOCTOSTE/IbHO OCYLLECTB/ISATL NO3HaBaTe/IbHYIO AeATeNbHOCTb, BbISBMASATH
Npo6nembl, CTaBUTb U (HOPMYIMPOBaTb COOCTBEHHbIE 3a4aun B 06pa30BaTe/IbHOV
AEeATENbHOCTU U XXU3HEHHbIX CUTYaLNSIX;

CaMOCTOSITE/IbHO  COCTaBMSATb MMaH  pelieHns npo6neMbl € YYETOM
MMEIOLLINXCS PECYPCOB, COOCTBEHHbIX BO3MOXHOCTEN 1 NPeANOYTEHWIA;

[aBaTb OLEHKY HOBbIM CUTYaLUsM;

pacLUMpsATL paMKM y4eBHOro npegMeTa Ha OCHOBE NINYHbIX MPEeANOUTEHNIA;

[enatb 0CO3HaHHbIA BbIOOP, aprymMeHTUpPOBaThb ero, 6paTb OTBETCTBEHHOCTb
3a peLleHue;

OLeHNBaTb NPUOOPETEHHDIN ONMbIT;

cnocobcTBoBaTb (DOPMMPOBAHUIO M MPOSBNIEHUIO LUMPOKOW 3pyauumnn B
pasHbIX 006/1aCTAX 3HaHWI, MOCTOSHHO MOBbIWATL CBOWM 06pa30BaTe/lbHbLIA U
KYNbTYPHbIA YPOBEHD.

2) CAMOKOHTPOJIb:

[aBaTb OLEHKY HOBbIM CUTYyaUWsM, BHOCUTb KOPPEKTUBbI B AeATENbHOCTb,
OLeHMBaTb COOTBETCTBUE PE3yNbTaTOB LIENSM,;

BNafieTb  HaBblKaMW  MO3HaBaTe/lbHOM  pedyieKCM  KaK  OCO3HaHWA
COBEpPLUAEMbIX AEACTBUMA W MbICUTENbHBLIX MNPOLIECCOB, WX Pe3ynbTaToB U
OCHOBaHWI, UCMNOMb30BaTb MPUEMbI pediieKcnn N8 OLEHKU CUTyauuu, Bblbopa
BEPHOr0 pPeLLEHNS;

YMETb OLEHMBATb PUCKM M CBOEBPEMEHHO MPUHMMATb PELUEHMS MO WX
CHVDKEHWIO;



NPMHUMAaTb MOTMBbI W aprymMeHTbl [pYrMx nNpu aHanuse pesynbTaToB
NeSTENbHOCTW;

3) npuHsATHE Ceds M IPYTrUX:

MPWUHMMATL Cebs, NOHMMast CBOM HelOCTaTKN N AOCTOMHCTBA;

NPMHUMAaTb MOTMBbI W aprymMeHTbl [PYrMX Npu aHanuse pesynbTaToB
NesTeNbHOCTK;

NpW3HaBaTb CBOE NMPaBO U NPaBO APYrMX Ha OLUNGKY;

pa3BMBaTb CNOCOGHOCTb MOHMMATb MUP C MO3MLIMK PYroro YenoBekKa.

INPEJIMETHBIE PE3YJIBTATHI

MpeameTHble pe3y/bTaTbl OCBOEHWUA COAepXXaHus Y4yeOGHOro npegmera
«buonorns» Ha yrnybnéHHOM YpOBHE OPMEHTMPOBaHbI Ha 0b6ecnedveHme
NPoMNILHOrO  06yyeHMs  obyvarowmxcsa — 6uonormn.  OHW  BK/IKOYAHOT:
cneundguyeckmne ansa 6UoNOrMM HayyHble 3HaHUS, YMEHUS U CNOCOObLI AeNCTBUI MO
OCBOEHWI0, MHTEpMpeTaumMn 1 nNpeobpasoBaHN0 3HAHUIA, BUAbl AEATENbHOCTA MO
MONYYEHUIO HOBbIX 3HAHWI U NX MPUMEHEHUIO B Pa3/INYHbIX YUYeOHbIX, a TaKkKe B
peasibHbIX XWU3HEHHbIX cUTyaumax. MNpeameTHble pesynbTaTbl NPeAcTaB/eHbl Mo
rogam n3y4veHus.

MpegmeTHble pe3ynbTaTbl OCBOEHMA Yy4ebHOro npegmera «buonorusa» B 10
Knacce [OMKHbI OTpaXaTb:

ChOpMMPOBAHHOCTb 3HaHWA O MecTe M ponuM 6Guonormm B CUCTEME
eCTECTBEHHbIX HayK, B (DOPMMPOBAHUWN €CTECTBEHHO-HAY4YHOW KapTWHbI MUpa, B
MO3HaHMM  3aKOHOB  MPUPOAbl M pelleHun  npobnem  paunoHanbHOro
MPUPOLOMNO/b30BaHUSA, O BKIaAe POCCUMCKUX N 3apyOeXXHbIX YYEHbIX B pasBUTHE
buonoruu;

BNafeHne CUCTEMOM  OMONOTMYECKMX  3HAHWIA, KOTOpasi  BK/IHOYAEeT:
OCHOBOMOMaratowme 6uoNornyeckre TePMUHbI W MOHATUS  (KM3Hb, KIETKa,
opraHusm, meTabosmM3M, romeocTtas, CaMOPerynsuusi, CamMoBOCMPOM3BeAeHNE,
HacneACTBEeHHOCTb, WM3MEHUYMBOCTb, POCT M pa3BMTUE), OGUOMOrMYECcKne Teopuu
(knetouHas Teopus T. LLBaHHa, M. LLnengeHa, P. Bupxosa, XpOMOCOMHasi Teopus
HacneacteeHHocT T. MopraHa), ydvenua (H. WM. BaBunoBa — 0O UeHTpax
MHOroo6pasnsa 1M NPOUCXOXAEHUS  KYNbTYPHbIX  PacTEHW),  3aKOHbI
(eanMHOO6GpPas3ns MOTOMKOB MEepPBOro MOKOMeHWsA, pacLuensieHns, YUCTOTbl ramer,
Hes3aBUCMMOro HacnegosaHua [.  MeHgensa, TrOMOMOrMYECKUX PpAagoB B
HaCcNeACTBEHHOA N3MEHYMBOCTU H. n. BaBunosa), NPUHLUMNGI
(KoMnnemeHTapHOCTW);

BMafleHne OCHOBHbIMW METO4aMM Hay4YHOro MO3HaHUA, WUCMOMb3yeMbIX B
OMONIOTNYECKMUX  UCCNEef0BaHUAX XKMBbIX OObLEKTOB (OMucaHue, W3MepeHue,
HabnoAeHNe, IKCNEPUMEHT);



YMeHVe BblfeNATb CYLLECTBEHHbIE MPU3HAKWN: BUPYCOB, K/IETOK NPOKapuoT U
3YKapuoT, OLHOK/IETOYHbIX W MHOTOK/IETOYHbLIX OpPraHu3MoB, B TOM Yucne
GakTepuid, rpnboB, pacTEHWUIA, XXMBOTHbLIX U Ye/loBeKa, CTPOEHNS OpraHoOB U CUCTEM
OpraHoB PacCTEHW, >KMBOTHbIX, YefoBeKa, MPOLECCOB >KMU3HEAEeATeNbHOCTH,
MPOTeKatoLWMX B OpraHM3Max PacTeHWi, XXMBOTHbIX 1 YesioBeKa, 61M0N0rnyeckmx
npoueccos: 0bMeHa BellecTB (MeTabonnam), npeBpaleHns aHeprum, BpoxXeHus,
aBTOTPO(PHOr0 M reTepoTPOdHOro TUMOB NMUTaHUS, (DOTOCUHTE3a M XEMOCUHTE3A,
MWUTO3a, Meli03a, raMeToreHesa, aMopmroreHesa, NOCTAIMOPMOHA/ILHOIO PasBUTUS,
Pa3sMHOXEHWNA,  WHAMBUAYaNbHOTO  pa3BuMTUA  opraHusMa  (OHTOreHesa),
B3aMMOJENCTBUA reHOB, reTepo3nca, MCKYCCTBEHHOMO 0TOOPA;

YMeHVe YyCTaHaB/MBaTb B3aMMOCBA3M MEXAY OpraHomgamu KneTku u ux
(OYHKUMAMU, CTPOEHMEM KNETOK pPasHbIX TKaHed W WX (YHKUMAMU, MeXIy
opraHamMu ¥ CUCTEMaMU OpraHoB Y PacTeHWil, XXMBOTHbIX W YesioBeka M UX
(YHKUMAMM, MeXAY CUCTEMaMM OpraHoB M KX (YHKUMAMW, MeXay 3dTanamu
obMeHa BeLLecTB, aTarnaMu KIeTOYHOI0 LUMKIa U XKU3HEHHbIX LIMK/I0B OPraHn3MoB,
aTarnaMn 3MOPUOHA/IBHOTO Pa3BUTWUA, TEHOTUMNOM U (PEHOTUMNOM, (PeHOTUMOM U
(hakTopamu cpefbl 06UTaHUS;

YMeHVe BblIIBNATb OT/IMYUTE/IbHbIE MPU3HAKN XUBLIX CUCTEM, B TOM 4uMC/e
pacTeHWI, XXMBOTHbIX 1 Ye/I0BEKa,;

YMeHVe WCMo/b30BaTb COOTBETCTBYIOLLME aprymeHTbl, OMOMOrMYECKyHo
TEPMUHOMOTMIO U CUMBOJIMKY A/ [OKa3aTe/lbCTBa POACTBA OPraHNM3MOB pPasHbIX
cUCTEMATUYECKUX TPy,

YMeHMe peLlatb 61uonornyeckme 3afadn, BolBNATb MPUYNHHO-CIEACTBEHHbIE
CBSI3M MeXAy nccregyembiMu 610I0rMYecKMM NpoLeccammn 1 ABNeHNAMU, Aenartb
BbIBOAbI 1 NPOrHO3bl HA OCHOBAHUW MOJTYYEHHbIX Pe3y/bTaToB.;

YMeHWe BbINOMHATL N1abopaTopHble U NpakTU4YecKne paboTbl, cobnoaatb
npasuna npu pabote ¢ y4ebHbIM 1 nabopaTopHbIM 060PYA0BaHNEM;

YMeHVe BblABWraTb TUMNOTe3bl, MNPOBEPATb WX 3KCMEPUMEHTASIbHbLIMY
cpeacTeaMu, (hopmynupys Lenb WCCNefoBaHWs, aHa/M3MpoBaTh MOyYeHHbIe
pe3ynbTaTbl U feNaTh BbIBOAbI;

YMeHMEe y4yacTBOBaTb B Yy4ebGHO-MCCNeAoBaTe/IbCKOn paboTe Mo 6uonorum,
3KONOrMM 1 MeauLMHe, NPOBOAMMOM Ha 6ase LUKOJbHbIX Hay4HbIX OOLLECTB, U
Ny6ANYHO  MpPeAcTaBNATb  MNOMYYeHHble  pe3ynbTaTbl  Ha  YYEHUYECKUX
KOH(epeHLmsx;

YMEHMe OLEHMBaTb 3TUYECKME acneKTbl COBPEMEHHbIX WCCNef0BaHNA B
obnactv  6uonorv M MeauuUMHbl  (KMOHWPOBaHWe,  UCKYCCTBEHHOE
OMN0AO0TBOPEHME, HarpaB/ieHHOE W3MEHeHWEe reHoMa W Co3faHue TPaHCreHHbIX
OpraHu3moB);



YMEHME OCYLLECTBNATb OCO3HAHHbLIN BbIGOP OyAyLLed NPOGEecCUoHabHOM
[eaTeNbHOCTN B 061acT 61MoMorMKn, MeauUMHbl, GUOTEXHONOMNK, BETEPUHApPUN,
Ce/IbCKOro XO03AMCTBA, NMULLEBOW MPOMbILLINEHHOCTU, Yrny6naTb No3HaBaTe bHbIN
WHTEPEC, HanpaB/eHHbIn HA 0CO3HAHHbIA BbIOOP COOTBETCTBYIOLLEN Mpoteccun n
MPOAO/HKEHNE  OMOMOTMYECKOro  00pa3oBaHWA B OpraHu3auusax — CpefHero
NpodecCnoHanbHOI0 1 BbICLLEro 06pa3oBaHus.

MpeaMeTHbIe pe3ynbTaTbl OCBOEHUA y4yebHOro npegmeta «buonorma» B 11
Kaacce [O/MKHbI OTPaXKaTb:

CPOPMMPOBAHHOCTb 3HAHWA O MecTe K ponu  6uonorMnm B CUCTEME
eCTECTBEHHbIX HayK, B (DOPMUPOBAHWM COBPEMEHHON €eCTeCTBEHHO-HAY4YHOM
KapTUHbI MMUpa, B MO3HAHUW 3aKOHOB MPUPOAblI M PELUEHUN 3IKOJIOTUYECKMX
NpobsieM 4YesioBeYecTBa, a TaKXkKe B peLIeHMU BOMPOCOB PaLMOHA/IbHOIO
MPUPOLOMO/b30BaHUSA, N B (POPMUPOBAHMMN LLEHHOCTHOIO OTHOLUEHUS K MPUPOLE,
O6LLECTBY, Ye/loBeKY, O BK/Ia[e POCCUMACKMX U 3apyOeXKHbIX YYEHbIX-61O0M0roB B
pasBuTne 6UoNornu;

YMeHWe BMafleTb CUCTEMON OMONOrMYECKUX 3HaHWIA, KOTopas BK/OYaeT
onpefenieHnss M MOHUMaHWEe CYLLHOCTM OCHOBOMOMAratoLWmx 6m1onormyecKmnx
TEPMUHOB W MOHATUWA (BWUA, 3KOocuUcTeMa, 6uocdepa), Gronornyeckme Teopun
(sBontoymoHHas Teopus Y. [apBuHa, CUHTETUYECKAs TEOPUS 3BONIOLNN), YUEHWS
(A. H. CeBepuioBa — 0 NyTax 1 HanpasneHuax ssonouun, B.. BepHaackoro — o
6uocepe), 3akoHbI (reHeTnyeckoro pasHoBecus K. Xapanm n B. BaliHb6epra,
3apogblweBoro cxogctea K. M. bapa), npasuna (MuHumyma HO. Jlnbuxa,
9KONOrMYeCKon nupamuabl 3Heprum), runotesbl (runotesa «mupa PHK» Y.
(nn6epta);

yMeHVe  BNnafleTb  OCHOBHbIMW  MeTOZaMM  HAy4YHOro  Mo3HaHu4,
UCMO/Ib3yeMbIMW B BUONOTMYECKNX UCC/IEA0BAHUAX XKMNBbIX 0OBEKTOB 1 3KOCUCTEM
(onucaHue, n3MepeHune, HabMO4EHNE, 3KCMEPUMEHT), cnocobamMmn BbISB/IEHUA U
OLEHKM aHTPOMOreHHbIX N3MEHEHUIA B NPUPOLE;

YMeHVe Bbl4eNdaTb CYLWECTBEHHble MPW3HaKN: BUAOB, OMOreoLEeHO30B,
3KOCUCTEM W Buochepbl, CTabUNU3NPYIOLLErO, ABWMXKYLLET0 U pa3pbiBaOLLEro
eCTECTBEHHOI0 oT6opa, a11onaTpryYecKoro " CUMMNATPUYECKOTO
BMA006Pa30BaHNA, BAUAHUSA ABUXKYLLMX CUT 3BOMOLMM HA TEHOMOHL Nonynauuu,
MpPMcnoco6/IeHHOCT OPraHNU3MOB K Cpefie 00uUTaHusA, YepefoBaHNs Hamnpas/ieHN
3BOOLMN, KPYrOBOPOTa BELLLECTB U MOTOKA 3HEPT M B 3KOCUCTEMAX;

yMeHVe YCTaHaB/MBaTb B3auMMOCBA3W MeXxAy MpoLueccaMmy 3BONHOLUN,
ABWXKYLLMMU CUMaMU @HTPOMOreHe3a, KOMMOHEHTaMW Pas3/IMYHbIX 3KOCUCTEM W
MPUCMOCO6/IEHNAMN K HAM OPraH13MoB;

YMeHVEe  BbISBATbL  OT/IMUUTENbHbIE  MPU3HAKM  XXMBLIX  CUCTEM,
NMPUCMNOCO6/IEHHOCTL BUAOB K cpede 06uTaHWsA, abuOTUYECKMX U BMOTMUYECKMNX



KOMMOHEHTOB ~ 3KOCWUCTEM, B3aMMOCBSA3e/l  OpPraHM3mMoB B CO06LLECTBaX,
aHTPOMOreHHbIX N3MEHEHWNIA B 3KOCMCTEMAX CBOE MECTHOCTH;

YMEHME WCMo/b30BaTb COOTBETCTBYIOLLME aprymeHTbl, OMOOrMYECKYHO
TEPMUHOMOIMI0 U CUMBOJIMKY A1 [JOKa3aTe/lbCTBa POACTBA OPraHNM3MOB pPasHbIX
CUCTEMaTUYECKUX TPy, B3aUMOCBSA3M OPraHn3mMoB 1 cpefbl 06UTaHns, eanHCTBA
4e/IoBEYECKUX pac, HeobXoAMMOCTM COXPaHeHWs MHOroobpasvs BWLOB WU
9KOCKCTEM KaK YC/I0BUS COCYLLECTBOBAHNA MPUPOLbI U YeN0BeYeCTBa;

YMeHUe peLuatb 61onormyeckme 3a4aydm, BblBAATb NPUUUHHO-CNEACTBEHHbIE
CBA3N MeXAY nccnefyeMbIMU 6MON0rMYECKMMU MPoLeccamn U ABEHNAMM, LeNaTb
BbIBOAbI 1 NPOrHO3bl HA OCHOBAHUW MOJTYYEHHbIX Pe3y/bTaToB.;

YMeHVe BbINOMHATL /1abopaTopHble M MpakTUYeckue paboTbl, cobntodaTh
npasuna npu padbore ¢ y4ebHbIM 1 NabopaTopHbIM 060PYA0BAHUEM;

YMEHWe BbIABUraTb UMNOTe3bl, MPOBEPATb WX  3IKCMEPUMEHTAIbHLIMMI
cpeacTeaMu, (opmMynuMpys LUefb WUCCNefoBaHWs, aHaInM3MpoBaTb MOYyYeHHbIe
pe3ynbTaTbl U AeNaTb BbIBOAbI;

YMeHMe y4yacTBOBaTb B YydebGHO-MCCNeAoBaTe/IbCKON paboTe Mo 6uonorum,
3KONOrMM 1 MeauLmMHe, NPOBOAMMON Ha 6ase LIKO/IbHbIX Hay4HbIX O6LLECTB, W
Ny6/IM4HO  MpPeAcTaBnATb  MOJIyYeHHble  pe3y/bTaTbl  Ha  YYEHUYECKMX
KOH(epeHumsXx;

YMeHMWe OLeHMBaTb MMMNOTe3bl Y TEOPUM O NMPOUCXOXKAEHNMN XKN3HN, YenoBeKa
M 4YenoBeYecKMX pac, 0 MpuUYnHaxX, NOCNeACTBUAX M crnocobax npefoTBpalleHus
rno6anbHbIX M3MEHEHNIA B Brocdepe;

YMeHMe OCYLLECTBNATb OCO3HAHHbLIN BbIGOP OyaAyLleil NpodeccroHaIbHOM
AeATeNbHOCTN B 06/1aCTV 6MONOrNK, 3KOTOTUK, NMPUPOLONOb30BaHUS, MeAULMHDI,
OMOTEXHONOIMKW, TMCUXONOrMKN, BETEPUHAPWM, CENbCKOro XO035MCTBa, MULLEBOM
MPOMbILLUNEHHOCTI, YINyoNAaTb MO3HaBaTe/lbHbIA WMHTEPEC, HanpaB/ieHHbIR Ha
OCO3HaHHbIA  BbIOOP  COOTBETCTBYHOLLEW  npodieccn M NPOAOIIKEHME
6uoniornyeckoro obpasoBaHus B OpraHu3aUmsx cpegHero nNpoMeccuoHaIbHOro u
BbICLLUEr0 06pa3oBaHus.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KIIACC

KoJsmmuecTBo yacos DJIEeKTPOHHbIE
Ne n/m HaumeHoBaHue pa3iesioB M TeM NPOTrPAMMBbI Kontpoabnbie IIpakTuueckue (unposnie)
Bcero oOpa3oBarte/ibHbIE
padoThI padoThI pecypesI
1 buronorua Kak Hayka
2 JKMBble CUCTEMBI U UX U3YyYeHUe
3 bronorua knetku 0.5
4 XMUYecKas opraHn3auma KneTku 10 1 0
5 CTpoeHue 1 PYHKLUN KTETKN 2
6 OO6MeH BeLLEeCTB 1 NpeBpaLleHre 3HEPrMKn B KNETKe 1
7 HacnenctBeHHass MHoOpMaUma 1 peannsaums eé B KeTke 0 0.5
8 YKM3HEHHBIN LMK KNETKK 1
9 CTpoeHue 1 PyHKLMN OpraHn3MoB 17 2 1.5
10 Pa3mMHOXeHWe 1 pa3BnTne opraHn3MoB 8 15
1 "eHeTVKa — HayKa O Hac/eACTBEHHOCTU U M3MEHYMBOCTU ) 0.5
OpraH13moB

12 3aKOHOMEPHOCTWN Hac/eACTBEHHOCTH 10
13 3aKOHOMEPHOCTU M3MEHUYNBOCTH 6
14 ["eHeTUKa YenoBeka 3 0.5
15 Cenekuus opraH1M3moB 4 1
16 BuoTexHonorna n cMHTeTUYecKas bruonoruns 4 1
17 Pe3epBHOe Bpems 1

OBLLUEE KOJTMYECTBO YACOB MO NMPOrrPAMME 102 6 12




11 KVIACC

KosnuecTBo 4acos JJIeKTPOHHBbIE
HaumeHoBaHue pa3ieioB U TeM (ungposbie)
Ne o/ Kontpoabnbsie  IIpakTHueckue
NpOorpaMmabl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThbI
pecypcsl
1 3apoxXaeHune 1 pasBuTHE 3BOMOLMOHHBIX 4
npeLCcTaBNeHNiA B GMonormm
MUKpPO3BONOLMSA U €€ pe3y bTaTbl 14 2 2
Makpo3aBonouua 1 eé pe3ynbTaTbl 6
4 [MponCXoXaeHVEe 1 pa3BUTUE XN3HW Ha 15 15
3emne
5 [MpouncxoXkaeHne YenoBeka — aHTPOMOreHes 10 1 1
3JKOo/0rms — Hayka 0 B3aMOOTHOLLEHUAX
6 OpraHM3mMoB 1 HaZopraHN3MEHHbIX CUCTEM 3 0.5
C OKPY>KatoLLeRn cpeaoi
OpraHusmbl 1 cpefa 0buTaHus 15
3konorvsa B1MA0B 1 Nonynauuii 0.5
3KON0rns coobLLECTB. IKONOrNYECKMe
9 H 12 2 0.5
CUCTEMBI
10 Buocepa — rnobanbHas aKkocmcTema 6
11 UenoBek 1 OKpy»xaroLLlaa cpesa 6
12 Pe3epBHOe Bpems
OBLULEE KOTMYECTBO YACOB MO NMPOIrPAMME 102 5 7.5




HOYPOYHOE IINTAHUPOBAHHUE
10 KIIACC

Ne
n/n

Tema ypoka

bronoruns Kak KomnnaekcHaa Hayka 1 Kak
4aCTb COBPEMEHHOIO 06LL|,ECTBa

YKnBble CUCTEMbI 1 X CBOWCTBA

KoaunuyecTBo yacoB

KonTtpoJsbHsbie

Bcero
padoThI

IIpakTH4eckune
padoThI

Jara
U3ydeHust

DJIEKTPOHHBIE
uudgposbie
o0Opa3oBaTe/IbHbIE

pecypcbl

YpOoBHEBasi OpraHu3aLys XMBbIX CUCTEM

icTopua OTKPBLITUA N N3YUYEHUSA KNEeTKN.
KneTtoyHas Teopus

MeTozbl MONEKY/IAPHON 1 KNETOYHOW
6ronoruu. MpakTnyeckas paboTta
«l/13y4yeHne MeTOA0B KNETOUHOM 61oornm
(xpomarorpadus, anekTpodgopes,
AnepeHUmManbHoe LEHTPURYrnpoBaHue,
MLP)»

0.5

XUMUYECKMNIA COCTaB KNETKM

MuHepa/ibHble BELLECTBa KNETKM, UX
ouonornyeckas posb

OpraHn4yeckune BeLLecTBa KeTKN — 6enKu.

JNabopaTopHas pabota «O6HapyxeHne
0€e/IKOB C NMOMOLLIbHO KaUYeCTBEHHbIX
peaxLmin»

CBoWiCTBa, Knaccupukauma n QyHKLUm
6enkos

0.5




OpraHnyeckne BeLLecTBa KNeTKN —

10
yrneBsoApl
11 OpraHunyeckue BeLLeCTBa KNETKU —
nmnngpl
HyknenHosble kucnotel. AHK n PHK.
12 JNabopaTopHas paboTa «MccnenoBaHme 05
HYKNENHOBbIX KICNOT, BblAeNEeHHbIX 13
K/1IETOK Pa3/INyHbIX OpraHn3MoB»
CtpoeHue n pyHKuun AT®. pyrue
13
HyKneosumatpudgochatel (HTP)
14 CekseHupoBaHue HK. MeTtoabl
reHOMMUKM, TPAHCKPUNTOMUKK, MPOTEOMUKM
15 MeTozbl CTPYKTYpHOI 61onorum
16 Tunbl KNeTok. MNpoKaprnoTnyeckas KneTka
CTpOeHUNe 3yKapmnoTUYECKOM KETKM.
17 MpakTnyeckas paboTa «/3yyeHne CBONCTB 0.5
KNETOYHOM MeMOpaHbI»
18 MoBePXHOCTHbIN annapar KNeTku
OfHOMeMbpaHHble OpraHonbl KNeTKN.
19 MpakTnyeckas pabota «/3yyeHune 05
[BWKEHUS LMTONNAa3Mbl B PACTUTENbHBIX
KNeTKax»
[MonyaBTOHOMHbIE OpraHouAb! KNeTKU:
20 MUTOXOHAPWK, NnacTuabl. JlabopaTopHas 05
paboTa «/ccnefoBaHune nNiasMonnsa u
[ennia3Monn3a B pacTUTE/bHbIX KNETKaxX»
21 HemembpaHHble opraHounbl KIeTKn
22 CTpoeHue 1 yHKLMN aapa




23

CpaBHUTENbHAsA XapaKTepUCTKa KNeToK
ayKapuorT. JlabopaTopHas paboTa
«/13yyeHne CTPOeHUS KETOK pas/InuHbIX
OpraH1M3moB»

0.5

24

Accumnnauma n AUCCUMUNALMA — [Be
CTOPOHbI MeTabomama. Tunbl 06MeHa
BeLlecTB. JlabopaTopHas paboTa
«l/13yyeHne KaTaIMTUYECKON aKTUBHOCTM
(hepMeHTOB (Ha NpyMepe ammnasbl UK
Katanasbl)»

25

26
27
28

depmeHTaTUBHbIV XapaKTep peakuuii
KNeToyHoro metabonmama. JlabopatopHas
paboTa «/13yyeHne hepMeHTaTUBHOIO
pacLLlensieHns nepokcuaia BoLoposa B
PacTUTENbHBIX U XXMBOTHbIX KIETKaxX»
Benkun-akTmBaTopbl U 6ENKN-MHTMBUTOPBI
ABTOTPO(HbLINA TUN 06MeHa BELLECTB

doTOCUHTES

0.5

29

XemocuHTe3. JTabopaTopHas paboTa
«CpaBHeHMe NpoLeccoB POTOCKMHTE3A U
XEMOCUHTE3a»

0.5

30

31

32

AHaspo6Hble opraHu3Mbl. Buabl 6poxxeHus.

NaboparopHas pabota «CpaBHeHVe
MPOLLECCOB BPOXKEHNA U AbIXaHNA»
A3p06HbIe OpraHn3mbl. Tarbl
3HEPreTMYecKoro obmeHa

AHeprvs MeMOpaHHOro rpagneHTa
NPoTOHOB. CuHTE3 AT®: paboTa




NPOTOHHON AT®d-crHTa3bI

33 PeakLn MaTpMUYHOro CUHTe3a
34 TpaHCKpUNUMA — MaTpuyHbIiA cnHTe3 PHK
35 TpaHcnAuna n eé stanbl
36 KoanpoBaHue aMUHOKNCNOT. Posib
pnbocoM B GUOCUHTE3e Genka
37 OpraHu3saLmsa reHoma y npokapmoT un
ayKapuot
38 MonekynsipHble MexaH13Mbl 3KCNPeccun
reHOB Y 3yKapuoT
Bupycbl — BHEK/IETOUHbIE (POPMbI XXMU3HU U
39 obnuraTHble napasnTbl. MpakTuyeckas 0.5
paboTa «Co3gaHne Mogenu Bmpyca»
40 BupycHble 3a60neBa|U-||/m YesloBekKa,
YXMBOTHBbIX, pPacTeHWI
41 HaHoTexHonornm B 61nonornmn 1 MeauLmHe
42 YKM3HEHHBIN LMK KNETKK
43 MatpuuHblin cnHTe3 AHK
Xpomocomsl. JTabopaTopHas paboTta
44 «13yyeHne XpoMOCOM Ha roTOBbIX 0.5
MUKponpenapaTax»
45 [eneHne KNeTkn — MUTO3
Tunbl KNeToK. KapnoknHes N LUTOKNHES.
16 NabopaTopHas paboTta «HabnogeHve 05
MWUTO3a B K/IETKaX KOHYMKa KOpeLLIKa NyKa
(Ha roToBbIX MUKpOMpenaparax)»
47 Perynaumsa >XM3HeHHOro LUnKia KneTok




48

OpraHun3m Kak ejuHoe Liesnoe
TKaHu pacTeHuiA. JlabopaTopHas paboTa

49 . o 0.5
«3yyeHne TKaHen pacTeHnn»
TKaHW XXMBOTHbIX U YeNOBeKa.

50 JTabopaTopHas paboTa «M3yueHne TKaHekn 0.5
YXNBOTHbIX>»
OpraHbl. CrcTembl opraHoB. JlabopaTopHas

51 paboTa «/13yyeHne opraHoB LIBETKOBOIO 0.5
pacTeHunsa»

52 Onopa Tena opraHnM3mMoB

53 [BuXeHne opraHM3MoB

54 MnTaHne opraHnN3mMoB

55 [MrTaHMe NO3BOHOYHbIX XXUBOTHBbIX.
MyweBapnTenbHasa cCUCTeMa YenloBeKa

56 [bIXaHne opraHn3mMoB

57 [JbIXaHne No3BOHOYHbIX XXUBOTHbIX U
yesoBeKa

58 TpaHcnopT BELLECTB y OpraH1M3moB

59 KpoBeHoCHas cucTeMa no3BOHOUHbIX
YXMBOTHbIX U YenoBeKa

60 BblgeneHve y opraHm3Mos

61 3aumra y opraH13moB

62 VIMMyHHas cuctema yenoBeKa

63 PasgpaxXMMocTb 1 perynauus y
OopraHn3MoB

64 "yMopasibHas perynaums n sHL0KPUHHasA

CNUCTEMA XXMBOTHbLIX N YENOBEKA




65
66
67

68

69

dopMbl pa3MHOXEHMS OpraHN3MoB
MonoBoe pa3amMHOXeHMe
Melio3

rameToreHe3. O6pa3oBaHue 1 pa3BuUTUE
MOJI0BbIX K/ETOK. JTabopaTopHas paboTa
«M3yyeHne CTPOeHMS NOOBbIX KNETOK Ha
rOTOBbIX MUKpOMNpenapaTax»

NHAnBMaYyanbHOe pasBUTIE OPraHU3MOB —
OHTOreHes

0.5

70

3aKnajKa opraHoB U TKaHei 13
3apO/bILLIEBbIX IMCTKOB

71

POCT 1 pa3BUTHE XXMBOTHbIX.
NabopartopHas paboTta «BbisBneHve
MPU3HAKOB CXOACTBA 3apOAblILLel
MO3BOHOYHbIX XXUBOTHbIX»

0.5

72

Pa3MHOXKeHWe 1 pa3BUTVE PaCTEHWIA.
JNabopatopHas pabota «CTpoeHMe opraHoB
Pa3MHOXEHUSA BbICLLUNX PacTEHWUIA»

0.5

73

74

cTopus CTaHOBNEHWS 1 Pa3BUTMA
FEHETVKMN KaK HayKu

OCHOBHbIE MOHATUA N CUMBO/IbI TEHETUKMN.

JTabopaTopHas paboTa «[po3otunna Kak
0OBEKT reHeTUYeCKNX 1CCnef0BaHNmn

0.5

75

3aKOHOMEPHOCTY Hacnef0BaHNA
npu3HakoB. MoHormépuaHoe
cKpeLymBaHue. MNpakTnyeckas paborta
"N3yyeHne pe3ynbTaToB MOHOrM6PNAHOro
CKpeLLmBaHua y apo3ogunsl”

0.5




LinTonornyeckune oCHOBbI MOHOFI/I6pVI,D|HOFO

76 1
CKpeLLmBaHus
77 AHanunsupytoLLee ckpeLymsaHme. HenonHoe 1
LOMWHMPOBaHMe
AnrnbpuaHoe cKpeLmBaHue.
78 MpakTnyeckas pabota «/3yyeHune 1 05
pe3ynbTaToB ANTMOPULHOIO CKpeLmBaHna
Y 4pO30(uSIbI»
79 LiMTonornyeckme 0CHOBbI AUrMOPUAHOIO 1
CKpeLymBaHus
80 CuenneHHoe HacnegoBaHWe NPU3HAKOB 1
81 XpPOMOCOMHasa Teopusi HaceACTBEHHOCTH 1
82 "eHeTnKa nona 1
83 ["feHOTUN Kak Lle/IoCTHas cuctema 1
84 FeHeTMqS:CKMVl KOHTPO/1b PasBUTKA 1
pacTeHnI, XXMBOTHbIX N Ye/l0BeKa
85 I3MeHUMBOCTb NPU3HAKOB. Bufbl 1
N3MEHUYMBOCTH
86 MoanmKaunoHHas N3MEHUYNBOCTb 1
BapraunoHHbIV psf 1 BapuaLMoHHas
KpvBas. JlabopatopHas paboTa
g7 «MccnefoBaHne 3aKOHOMePHOCTEMN 1 05
MOAN(MKALMOHHON N3MEHUYMBOCTMW.
[MocTpoeHme BapnauMoOHHOIO paaa n
BapyaLVOHHON KPUBOW»
a8 "eHoTUNMYecKas M3MEHUMBOCTD. 1
KombuHaTmBHas N3MeHUYMBOCTb
89 MyTaumoHHas N3MEHUYNBOCTD. 1 0.5




MpakTnyeckas pabota «MyTtauum y
Apo3odunbl (Ha roToBbIX
MUKponpenaparax)»

90

91

3aKOHOMepHOCTM MyTaLMOHHOIOo npoLiecca.
AnureHeTNKa 1 aNNUTreHOMKKa

"eHeTVKa Yenoseka. NpakTnyeckas paboTa
«CocCTaB/ieHNe 1 aHaIM3 poAOCIOBHOM»

0.5

92

MeTOAbl MEANLIMHCKON reHeTUKY

93

94

95

96

3HaueHue MeJULMHCKOW reHeTKN B
NpeAoTBPALLEHNN N NEYEHNIN TeHETUYECKMX
3ab0/1eBaHUIA YenoBeka

OCHOBHbI€E MOHATUSA CeNeKLMN.
Na6opaTopHasi paboTa «l13yueHne CopToB
KYNbTYPHbIX PaCTEHWIA 1 NOPOS, AOMALLHKX
YKUBOTHbIX»

MeToabl CeNneKUNOHHOM paboTbl.
NabopatopHas paboTta «M3yyeHne MeTOA0B
CeneKLUn pacTeHnn»

LOCTVXEHUA cenekuum pacTeHUin n
XVBOTHbIX. [NpakTnyeckas paboTa
«[1puBMBKa pacTeHnin»

0.5

0.5

97

CoxpaHeHue, 3yueHne 1 UCrosb3oBaHme
reHeTUYECKMX PecypcoB

98

buoTexHonorusa Kak Hayka v oTpac/b
npouseozcTsa. NpakTnyeckas paborta
«M3yyeHre 06bEKTOB BMOTEXHOMOT NN

0.5

99

OCHOBHbIe HanpaBNeHWst CUHTETUYECKOIA
6uonorumu




100 XPOMOCOMHasA N TeHHasa MHXXeHepUs
101 MeamumHCKne 6MOTEXHONOT M

Pe3epBHbIi1 YpoK. MoBTOpEHNE,

102 o
0606LLeHne, cuCTEMaTM3aLMA 3HAHWUI

OBLLEE KOIMYECTBO YACOB IO
NMPOIrPAMME

102

13.5




11 KVIACC

KoanuectBo yacon JIeKTPOHHbBIE
[]
J:;n Tema ypoka Bcero Konrpoapueie  Ipaxkruueckue i[:;:eﬂnﬂ :)lgl()l:f:())l:;fenbnme
padoThI padoThbI pecypes:
1 3Bo/IOUNOHHaa Teopusa Y. [apsuHa 1
5 [BVXKyLLne cubl 3B0NHOLUN BUA0B NO Y. 1
JapBuHy
3 Bopbba 3a CyLLecTBOBaHWE, ECTECTBEHHIN 1
1 UCKYCCTBEHHBI 0TOOP
4 dopmMmnpoBaHmNe CUHTETUYECKOW TeopU 1
3BO/MOLMN
5 STanbl 3B0TOLMOHHOIO Npotiecca: 1
MWUKPO3BOJOLMSA Y MaKpO3BOHOLUSA
6 Monynauma — anemeHTapHas eAMHULA 1
3BO/MOLMM
3aKOH reHeTM4ecKoro pasHoeecus .
5 Xapaw, B. BaiiH6epra. JTabopaTopHas 1 05
paboTa «BblIfiBNEHNE N3MEHUMBOCTU Y '
0co6ei 0gHOro BUaa»
8 AnemeHTapHble (hakKTopbl 3BOHOLMM 1
9 AhekT ocHoBatens. ekt 1
OYTbIIOYHOr0 rop/bILLKa
10 Murpayun. N3onauumn nonynsaumi: 1
reorpaduyeckas, bronornyeckas
1 ECTeCcTBEHHbI 0TOOP — HanpaBNAoLWMIA 1
(hakTOp 3BOMOLMUN
12 Monosoii 0T60p 1




13

Mprcnoco61eHHOCTb OPraHM3MOB Kak
pe3y/ibTaT MUKPO3BOIOLMN.
NabopatopHas pabota «3yyeHre
apoMopch0308 1 nanoaganTayunin y
PaCcTEHMNIA N XKMBOTHbIX»

0.5

14

15

MprMepbl NPUCNOCOGNEHNIA Yy OPraHN3MOB:

mMopdonornyeckune, hnU3nMonornyeckme,
OGMOXMMMYECKME, MOBEAEHYECKNE.
NabopatopHas paboTta «[pncnocobneHms
OpraHn3mMoB 1 UX OTHOCUTE/TbHas
LIeN1eco06pasHOCTb»

Bua, ero Kputepum n CTpyKTypa.
NabopatopHas pabota «CpaBHEHNEe BUI0B
Mo MOPONOrMYECKOMY KpUTEPUNIO»

0.5

0.5

16

CTpykTypa Bnga

17

18

BunpoobpasoBaHue Kak pesynbTar
MVKPO3BOOL M

CB$3b MMKPO3BO/TOLMN N 3NULEMUONOTUN

19

Makpoagontouys. ManeoHTonornyeckme
METO/bl U3yUeHUs IBOOLMY

20

21

Brioreorpaduyeckrie MeToabl U3yYeHNs
3BONOLMN

AMOPUONOrNYECKIE 1 CPABHUTENBHO-
MOP(ONOrMYECKIE METOAbI U3YUYeHNS
3BO/IHOLMM

22

MonekynsapHo-reHeTuyecKue,
OMOXMMUYECKME N MaTeEMATUYeCKMe
MEeTO/b! N3yUYeHNs 3BONOLMN

23

O6LLMe 3aKOHOMEPHOCTY 3BO/OLMY




AnanTyBHas pagmaums. HepaBHOMEPHOCTb

24
TeMMoB 3BONOLNN
o5 HayuHble runoTesbl MPOVCXOXAEHNA
XW3HWN Ha 3emne
26 [JoHayuHble NpeACTaB/IeHNS O 3apPOXKAEHNN
XKU3HU
97 OCHOBHble 3Tarbl HeopraHM4ecKom
3BonoLMN
28 "MNoTesbl 3apOXAEHNA XN3HN
VicTopua 3emnn n MeTofbl eé U3yyeHus.
29 NabopatopHas paboTa «3yyeHne u 05
OrnucaHme NCKOMaembIX OCTATKOB PEBHUX
OpraHvu3MoB»
30 HauanibHble 3Tanbl opraHU4ecKoi
3BonOLMNN
31 3BO/IOLMSA 3yKapuoT
OcCHOBHbIe 3Tanbl 3BONHOLNN
32 pacTuTenbHOro Mupa. lNpakrtuyeckas 05
paboTta «/3yyeHne 0CO6eHHOCTEN '
CTPOEHUSA PaCTEHWNIA pa3HbIX OTAE/0B»
33 OCHOBHbIe 3Tanbl 3BONHOLUN XNBOTHOIO
mupa
3BO/IOLMA XKMBOTHbIX. [NpaKTnyeckas
34 paboTa «/13yyeHne 0CO6eHHOCTEN 0.5
CTPOEHMNS NO3BOHOUHbIX XXMBOTHbIX»
35 Pa3BuTre XN3HN Ha 3emsie Nno apam 1
nepuogam
36 MaccoBble BbIMUPaHUA — 3KONOrMYecKue

KPWU3KCbI npoLunoro




COoBpEMEHHbI 3KOMOTMUYECKUIA KPU3KUC, Ero

37
0C06EeHHOCTH
38 CoBpemeHHas cucTemMa OpraHMyeckoro
NpoLL/Ioro
39 OCHOBHbIe CUCTEMATMYECKUE TPYMIbI
OpraH13mMoB
40 AHTPONOOrNsa — HaykKa 0 Ye/oBeKe
a1 Pa3Bu1TMe NpeacTas/eHnii o
NPONCXOXAEHUN YenOoBeKa
MecTo yenoBeka B cucTeme
opraHuyeckoro mupa. JlabopartopHas
42 paboTa «/13yyeHne 0cobeHHOCTEN 0.5
CTPOEHNSA CKefeTa YesioBekKa, CBA3aHHbIX C
NPAMOX0XAEHNEM>»
43 LBWXKyLLne cubl aHTPOMoreHesa
44 CooTHoLLeHne B1OMOTNYECKNX U
coumanbHbIX (PAKTOPOB B aHTPOMOreHese
45 OCHOBHbIe CTafMKn aHTponoreHesa
46 [ManeoreHeTnKa 1 NasieoreHOMMKa
47 JBO/OLNA COBPEMEHHOIO Ye/ioBeKa
Uenoseyeckue pachbl. lNpakTrnyeckas
48 paboTa «/13yyeHne 3KOIOrM4ecKmx 0.5
afjanTaymii YenoBeka»
49 MexamcumnanHapHble METObI
aHTpornosnormun
50 3apoXaeHne N pa3BUTHE 3KONOTUK
51 MeTogbl akonorum. JlabopatopHas paboTa 05

«13y4eHne MeTo0B 3KOMOrMYEeCcKmx




nccneaoBaHmn
3HaueHne 3KONOrMYeCKNX 3HaHWIN 415

52 1
yesioBeKa
53 JKonoruyeckme hakTopbl 1
AbroTnyeckmne haktopbl. CBET Kak
54 3KO/Ornyeckumin haktop. JlabopatopHas 1 05
paboTa «BbIsBNeHME NPUCNOCO6NEHNI
OpraHn3MoB K B/IMSAHWIO CBETa»
AbroTnyeckmne haktopbl. Temneparypa
KaK 9KOI0rMYeCcKmin (hakTop.
55 JabopaTopHas paboTa «BblsiBNeHne 1 0.5
NpKUcnocob1eHnii OpraHn3MoB K BIMSHUIO
TemnepatypbI»
AbnoTnYeckmne hakTopbl. BNaxKHOCTb Kak
56 3KO0NOrmnyeckunin haktop. JlabopatopHas 1 05
paboTta «AHaTOMUYeCKne 0CO6EHHOCTM
pacTeHWiA U3 pasHbIX MeCT 0OMTaHUA»
57 Cpefpbl 06UTaHMs OpraHM3MoB 1
58 bronornyeckme puTmbl 1
59 YKn3HeHHble hopMbl OpraH1M3mMoB 1
60 Buotunyeckume takTopsl 1
3HauyeHne 6BOTUYECKMX B3aMOAENCTBIIA
61 [Ns CyLLLeCTBOBaHNS OpraHNU3MOoB B cpefe 1
0buTaHns
62 SKONOrMYecKme XapakTepucTuku 1
nonynayum
OCHOBHble Nokasartenu Nonynauun:
63 YMCNEHHOCTb, MNOTHOCTb, BO3pPacTHas U 1

rnosoBas CTPyKTypa




OcCHOBHbIe Nokasatenv NonynaLnmn:

64 POXKAaeMOoCTb, NPUPOCT, TeMMN POCTa,
CMepTHOCTb, MUrpauumu

65 3Konornyeckasa CTpyktypa nonynayum

66 JnHamunka nonynaunm u eé perynauus

67 KpuBble pocTa YACNEHHOCTM NONYNALNN.
KpuBble BbKMBaHNA
JKosornyeckas HuLLIa Buaa.

68 JabopaTopHas pabota «[prcnocobneHns 0.5
CEMSIH PaCTEHUI K pacCceneHnio»

69 Bug Kak cuctema nonynsaumm

20 3aKOHOMEPHOCTU NOBEAEHNS Y MUTpaLuii
YXUBOTHbIX

71 Co06LLeCcTBO OpraH1M3mMoB — GUOLIEHO3

72 JKocucTema Kak OTKpbITas cuctema

73 KpyroBopoT BeLecTB 1 NMOTOK 3Heprumv B
aKocucteme

74 OCHOBHbIe NoKa3aTenn 3KOCUCTEMbI

75 JK0o/10rnyeckune nupammnasbl

76 3meHeHUs cO06LLLECTB — CYKLECCUM

77 MpupoLHbIE 3KOCUCTEMbI. DKOCUCTEMBI
03ep U peK. IKOCUCTEMbI MOpPEN 1 OKeaHOB

78 MpupofHble 3KOCI/IC'I;EMbI. 3KocUCTEMBI
TYHAP, NIeCOB, CTeMnei, NyCTbiHb

79 AHTPONOreHHbIE 3KOCUCTEMBDI

80 Yp6oakocucTemsl. MpakTnyeckas pabota 05
«/13yyeHvie 1 onmcaHne ypbo3KoCUCTEMbI»

81 3aKoHOMepHOCTY (hopMMpPOBaHMS




OCHOBHbIX BS&VIMO,EI,GVICTBVIVI OpraHnM3mMoB B
IKOCUCTEMAX

MexaH13Mbl BO3LeCTBUS 3arps3HeHWIA
pa3HbIX TUMOB Ha Cy60praHN3MeHHOM,

82 OpraHM3MeHHOM, NOnynALMOHHOM U
9KOCUCTEMHOM YPOBHSX

83 Buochepa — obLyennaHeTapHas 060/104Ka
3emnn

84 YuyeHue B. /. BepHagckoro o 6uoctepe

85 3aKOHOMEPHOCTU CYLLIeCTBOBaHMSA
orocepb!

36 KpyrosopoTb! BELLECTB U
6MOreoXMMNYeCKme LMKNbI

g7 30HasIbHOCTb Brochepbl. OCHOBHbIE
6VOMbI CyLUIU

88 YcTonunsocTs 6roctepsl

89 DK0/10rnyeckmne Kpusncbl N X NPUYnHBbI

90 Bo3spaelicTBre yenoseka Ha buocgepy

01 AHTpOI‘IOI'eHHvoe BO3,EI,eIZCTBUVIe Ha
PacTUTENbHBIA N XXUBOTHbIA MUP

92 OxpaHa npupogpl

93 OCHOBHble NPUHLMMbI YCTONYNBOIO
pasBMTUSA YenoBevecTBa 1 NPUPoLb!
PalmoHaibHOe NPYPOAOMNO0sb30BaHMeE U

94 COXpaHeHue 610I0rMyYecKoro
pasHo06pasmnsa 3emnm

05 O606LLeHNe No TemMe «MUKPO3BONHOLNA 1

eé pesynbTaTbl»




O606L1eHe No Teme «MaKpo3BoOLMSA 1

96 ) 1
eé pesy/nbTaTbl»

97 O606LeHMe No Teme < POUCXOXKAEHME U 1
pa3BUTUE XKN3HW Ha 3eMne»

08 O606LLeHMe No Teme «[poncxoxaeHme 1
4e/loBEKAa — aHTPOMOreHe3»

99 O6006LLEHNE N0 TEME «DKOMOINA — HayKa O 1
B3aVIMOOTHOLLIEHMAX OPraH13MOoB»
O606ueHme No Teme «OpraHn3Mbl U cpega

100 1
0bUTaHMA»

101 O6o6m,eH|ﬂe no TeMe «39K010rnsa BUA0B U 1
nonynALnn»

102 O606LeHVe no Teme «brocdepa — 1
rnobasbHas aKocucTema»

OBLLEE KOMMYECTBO YACOB IO 102 75

NMPOIrPAMME




YYEBHO-METOINYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

METOAUYECKHE MATEPHUAJIbBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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