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MOSACHUTEJIbBHAS 3AIIMCKA

[Mporpamma no yyebHoMy npeamMeTy "Buonorua™ (ganee - 6uonorus) Ha
YPOBHe cpeAHero o6Llero obpasoBaHus pa3paboTaHa Ha ocHoBe defepasibHOro
3aKoHa 0T 29.12.2012 Ne 273-®3 «O6 obpazoBaHunn B Poccuitickon defepauum»,
®IroC COO, KoHuenuuu npernogaBaHus ydebHOro npeamerta «buonorns» u
OCHOBHbIX NONOXeHUI (hefiepanbHON paboyelt NporpaMmMbl BOCMUTaHWS.

Y4ebHblil npeamMeT «buonorusa» yrnyenéHHoro ypoBHs u3ydeHums (10-11
Knaccbl) SIBNSETCA OAHWUM M3 KOMMOHEHTOB NpPeAMETHON 0651acTu «ECTECTBEHHO-
Hay4Hble npeameTbl». CornacHo nosoxkeHnsam ®rOC COO npodubHble y4ebHble
npegMeTbl, U3y4yaemble Ha Yrny6néHHOM  YpOBHe, ABASKOTCA  CMOCO60M
AndpepeHymanLmMm  06y4eHNs Ha YpOBHE cpegHero o6uiero o6pasoBaHMsA U
npu3BaHbl 00eCneYnTb NPEeeMCTBEHHOCTb MeEX/AY OCHOBHbIM O0OLUMM, CpefHUM
06LLKMM, CpegHUM NPodecCMOHa/IbHBIM M BbICLLUMM 06pa3oBaHMeM. B TO ke Bpems
KaKObIA M3 3TUX YYebHbIX MpeamMeToB [O/MKEH ObiTb OpPUEHTUPOBaH Ha
NPUOPUTETHOE peLLeHne 06pa3oBaTe/ibHbIX, BOCMUTATE/IbHbIX W pPa3BUBAOLLMX
3aflay, CBA3aHHbIX C MNpOo(opueHTaumein obyyatroWwmxcs U CTUMYIMPOBAHNEM
MHTEpeca K KOHKPETHOM 0611acTU Hay4yHOro 3HaHus, CBA3aHHOI0 C GMosorven,
MeVLNHON, 3KOSIOrneid, NCUXONOr e, CropTOM MUY BOEHHBIM A/IOM.

[Mporpamma rno y4ye6HoMy npeameTy "Buonorna” gaét npeacTas/ieHne O Lenn
N 3ala4ax M3y4vyeHus y4ebHoOro npeamera «buonorus» Ha yrny61EHHOM YPOBHE,
onpefenseTr o06s3aTeflbHOe (MHBapUAHTHOE) MpeAMETHOe COofep)KaHue, €ro
CTPYKTYpUpOBaHMe Mo pasgenam W Temam, pacrpefeneHne Mo Knaccam,
PEKOMEH/AYeT MOoCnef0BaTe/lbHOCTb WM3YYeHUs Y4yebHOro Mmarepuana C YYETOM
MEXNpPeAMETHbIX W BHYTPUMNPEAMETHbIX CBA3E, NOrMKM Yyd4eBHOro npouecca,
BO3PaCTHbIX 0CO6EHHOCTEN 06yyatoLLmMXxca. B nporpamme no 61Monorum peasnmiosaH
MPUHLMM NPEEMCTBEHHOCTY C U3yYeHreM 61OM0rMM Ha YpoBHE OCHOBHOIO 00LLEro
obpaszoBaHusa, Gnarofaps  4emMy MPOCMATPUBAETCA  HarpaB/IEHHOCTb  Ha
nocnegyrollee pasButMe  OMONOTMYECKMX  3HAHWIA, OPUEHTUPOBAHHBLIX Ha
(hopMMpOBaHME  eCTEeCTBEHHO-HAy4yHOro  MWPOBO33PEHUS,,  3KOMOrMYECKOro
MbILLISIEHWSA, MPeACTaB/eHNIA 0 300POBOM 06pa3e XXM3HW, Ha BOCMUTaHMe 6epeXKHOro
OTHOLLEHWS K OKpY)KatoLLer NpUpoAHoi cpede. B nporpamme no 61onorum takxe
MoKasaHbl BO3MOXHOCTM Yy4yeGHOro npegmetra «buonorus» B peannsauun
Tpeb6oBaHnin PIrOC COO K nnaHMpPyembIM JIMYHOCTHLIM, MeTanpeamMeTHbIM U
npeAMeTHbIM pe3y/ibTaTam 06yyYeHus 1 B (HOPMUPOBaHMM OCHOBHbIX BUA0B Y4eOHO-
Mo3HaBaTe/lbHON  [eATeNIbHOCTU  06Yy4YaloWMXCA MO OCBOEHUIO  COAepXKaHWs
6ronornyeckoro obpasoBaHmns Ha ypoBHe cpefHero obLlero obpa3oBaHus.

Y4ebHbIn npeameT «buonorus» Ha ypoBHe cpefHero o6LLero obpa3oBaHus
3aBepLuaeT 61onornyeckoe 06pasoBaHme B LLIKOSE M OPUEHTUPOBAH Ha pacLLMpeHmne
N yrnybneHme 3HaHWU 06yYatoLMXCS O XKMBO NPUPOAE, OCHOBAX MOMEKY/ISIPHON U



KNETOUHON 6uonoruu, smepronornn 1 6Monornun pasBuTUs, reHETUKN, cenekuun,
BMOTEXHOMOr MK, 3BO/IFOLMOHHOIO YYEHUS 1 3KOMOTUN.

N3yyeHne yuebHOro npeameta «buonorus» Ha yrny6neHHOM YpPOBHe
OPVEHTMPOBAHO Ha MOArOTOBKY O06YYalOLMXCA K MOCMEAYHOLLEMY MOYYEHUIO
buonornyeckoro  obpasoBaHWA B BYy3aX W OpraHuM3auusx  CpefHero
npogeccMoHabHOro obpasoBaHns. OCHOBY ero CoAepXKaHns CoCTaBNSET CUCTeMaA
OMONOrMYECKUX  3HAHWIA,  MOMYYEHHbIX MPU  U3y4eHUN  0BYyYaroLMMUCS
COOTBETCTBYIOLUMX CUCTEMATMYECKMX pa3fenoB OMOM0OrMn Ha YpoBHe OCHOBHOIO
obulero obpasosaHus, B 10-11 knaccax 3TV 3HaHMSA MOMy4YarOT pas3BuTUe. Tak,
paclUMpeHbl U yrny6reHbl GUMONMOrMYeCKMe 3HaHUS O PacTEHUSAX, XXMBOTHBIX,
rpmbax, 6akTepumax, OpraHM3Me YenoBeKa, OOLMX 3aKOHOMEPHOCTAX >KM3HMU,
[ONONHUTENbHO BK/IKOYEHbI O1OMOTMYeCKMe CBeAeHNS NPUKIALHOMO U NMOUCKOBOIO
XapakTtepa, KOTopble MOXHO WCMO/b30BaTb KaK OPUEHTUPbI A4/19 NOC/eLYHoLero
Bbl6opa npogeccnn. Bo3MoXKHa TakKe WMHTerpauusi 6uosniormMyeckKnx 3HaHUn C
COOTBETCTBYIOLWMMU 3HAHUAMU, MOMYYEHHbIMU 06Y4YarOLMMUCA MPU U3YHEHUN
(hU3MKK, XUMUK, Teorpaum N maTeMaTnKN.

CTpyKTypa nporpaMmMmbl Mo Yyd4ebHOMY npeamety “Buonorna” oTpaxaert
CUCTEMHO-YPOBHEBbIA U 3BOMOLMOHHBLIA  MOAX0Abl K W3YYeHUHO BMOMornu.
CornacHo UM, 13y4aroTcs CBOCTBA M 3aKOHOMEPHOCTW, XapaKTepHble A9 XKMUBbIX
CUCTEM Pa3HOro YPOBHSA OpraHu3auun, 3BoOLMM OPraHNYecKoro mupa Ha 3emne,
COXpaHeHMsa GKOIOrMYecKoro pasHoobpasnsa niaHeTobl. Tak, B 10 Kiacce U3y4aroTcs
OCHOBbl MOJEKYNAPHON W KNETOYHOW 6Guonorum, 3amoépuonorun u 6Guonorum
PasBUTUS, TEHETUKMU U CeNekuun, BUOTEXHONMOTMA U CUHTETUYECKON GMOoornu,
aKTYa/IM3NPYIOTCA 3HaHUA 00yyarowmxcsa no 60TaHUKe, 300/10TUK, aHaToOMUW,
(husmonorun yenoseka. B 11 knacce M3y4aroTCs 3BOMOLMOHHOE YYeHWE, OCHOBBI
3KONOrnn 1 yyeHue o brocepe.

YuyebHbll  npeagMeT  «buonorms»  npu3BaH  06ecneunTb  OCBOEHWE
06yyatoLLMMmMCs BMONOrNYECKUX TEOPUIA N 3aKOHOB, NAEN, MPUHLMNOB 1 NpaBusl,
NnexXkalmx B OCHOBE COBPEMEHHOI eCTECTBEHHO-Hay4YHOW KapTUHbI MUPa, 3HAHWNIA 0
CTPOEHMM, MHOroobpasum M OCOBEHHOCTAX KJ/IETKW, OpraHusmMa, nonynauumu,
OMOLEHO3a, 3KOCUCTEMbI, O BbIAAIOLMXCA HAYUYHbIX AOCTUMXKEHUAX, COBPEMEHHBIX
NccnefoBaHnsaX B 61Monornm, NpUKNagHbIX acrnektax 6uosiornyecknx 3HaHun. Ans
pasBUTMA W NOAJLepXaHus WHTepeca OO6ydvaloLMXCA K 6uonorum Hapsagy co
3HaYMTeNbHbIM 00BEMOM TEOPETMYECKOro MaTepuana B CoAepXXaHun NporpaMmbl
no 6uonorum npesycMOTPeHO 3HAaKOMCTBO C UCTOPWEIA CTaHOBMIEHWS U pa3BUTUSA
TOI UM MHOIN 06/1aCTW BNOMOTNK, BKIALOM OTEYECTBEHHBIX U 3apYOEXHbIX YYEHbLIX
B peLLeHMe BXXHENLINX BMOTOTMYECKMX U IKOSTIOTNYECKMX MPOB/EM.

Llenb n3yyeHuns yyebHoro npegmera «buonorus» Ha yrny6neHHOM YPOBHE —
OBMafieHVe  0Oy4YaroLMMUCA  3HAHUAMU O  CTPYKTYPHO-(PYHKLUNOHAbHOW



OpraHu3aumyM  >KMBLIX CUCTEM pPa3HOrO0 paHra W MpuobpeTeHne  YMeHWUI
MCNOMb30BaTh 3TU 3HaHWA B (DOPMMPOBAHWUM MHTepeca K OnpeaenéHHon obnactu
NPOecCUOHabHOW  [esATeIbHOCTK, CBA3aHHOW C Ouonorne, UM K BbIGOPY
y4eOHOro 3aBefleHns 414 NPOAC/HKEHMA BUONOrMYeCcKOoro obpa3oBaHms.

JOCTIKEHNe Lenm  U3ydeHus ydebHoOro npegmeta «buonorms» Ha
yrny671EHHOM YpOBHe 06eCnevmBaeTCs peLleHneM Crefyrowmnx 3afad:

OCBOEHME 00Yy4YatoWMUMMNCA CUCTEMbI BUONOTMYECKUX 3HAHUIA: 06 OCHOBHbIX
OMOMIOrMYECKMX TEOPUAX, KOHLEMUMSAX, TMNoTe3ax, 3aKkoHax, 3aKOHOMEPHOCTSAX U
npasuiax, COCTaBNAOLMX COBPEMEHHYHO €CTECTBEHHO-HAYUYHYIO KapTUHY MUPa; O
CTPOEHUN, MHOroobpasnm K OCOBEHHOCTAX OMONOrMyYeckux cucteM (KeTka,
OpraHusm, nonynauus, sBug, bruoreoueHos, rocdepa); 0 BbIAAOLLMXCA OTKPbITUAX
N COBPEMEHHbIX UCCNef0BaHMAX B 61Uonornu;

O3HaKOMJ/IEHMe 00yvaloWwmuxca € MeTofaMMu MO3HAaHUA XXMBOW NPUPOLbI:
NccneaoBaTelbCKMMM - MeTofaMn  BMONOrMyYecknx Hayk  (MONeKynspHou wu
K/IeTOYHON 61oNornm, aMo6pnonorum 1 6MoNOrMn PasBUTUSA, FrEHETUKN N CENEKLNN,
OMOTEXHOMOTMM U CUHTETUYECKOW OMOoNMornmM, MNaneoHTONOrUK,  3KONOTUN);
MeToaMn CaMOCTOATE/IbHOTO NPOBEeAEHUsT OMONIOrMYeCKMX WCCNef0BaHUn B
naboparopun ¥ B npupode (HabnwodeHWe, UN3MEpPEHME,  3KCMEPUMEHT,
MOJennpoBaHue);

OB/MafieHne  0by4valoMMUCA  YMEHUSMMW:  CaMOCTOSATE/IbHO  HaxOA4MTb,
aHanM3npoBaTb W MCMO/Mb30BaTb OMONOrMYECKY0 WH(OPMaLMIO; MNOMb30BaThLCA
OMONMOrNYecKo TEPMUHOMOTMEN U CUMBOMMKOWM; YCTaHaBNMBAaTb CBA3b MEXOY
pasBUTMEM 6GMONOTMM U COLNANIbHO-3KOHOMUYECKMMU U 3KOIOMMYECKUMU
npobremammn 4YenioBeYECTBa; OLEHMBATb MOCMEACTBUA CBOEW [esATeNlbHOCTU Mo
OTHOLUEHUIO K OKpY)Kalolleld NpUpoaHoin cpede, COBCTBEHHOMY 3[0POBbIO 1
3[00POBbI0  OKpPYXKaKLWMX /ofeil; 060CHOBbIBaTb U cobnogaTb  Mepbl
NPOUNAKTUKN NHDEKLMOHHBLIX 3a60/1eBaHWiA, NpaBuia NOBeAEHNS B MPUPoLe U
obecrieyeHnss 6e30MacHOCTM COOBCTBEHHOMW YKM3HEAEATENIbHOCTM B Upe3BblYaiiHbIX
CUTYyaumusax MpUPOAHOTO M TEXHOreHHOro  XapakTepa;  XapakTepu3oBaTb
COBPEMEHHbIe Hay4Hble OTKPbITUSA B 06/1aCTU BMONOrnu;

pasBUTME Yy 06YUAIOLLMXCA MHTENNEKTYasIbHbIX Y TBOPYECKMX CMIOCOOHOCTEN B
npouecce 3HaKOMCTBA C  BblAalOWMMUCA  OTKPbITUAMU U COBPEMEHHBLIMM
nccnegoBaHMsAMM B GMONMOrMK, pellaemMbiMK €K Mpobsiemamun, MeTOLO0or el
6M0N0rMYecKoro UccnefoBaHuns, NPoBeaeHNs IKCNePUMEHTa/IbHBIX UCCNeA0BaHNIA,
peLLeHns GMONorMYecknx 3agay, MOLENMPOBaHUA OUMOMOrNMYECKMX OOBLEKTOB U
MpOL|eCCoB;

BOCMUTaHME Yy 06Yy4YatoLWMXCs LLeHHOCTHOIO OTHOLLIEHNA K YKWUBOW NpUpoAe B
LIeNIOM U K OTAeNbHbIM eé 06beKTaM U SIBNEHUSAM; (DOPMUPOBaHME 3KOMOMMYECKON,



reHeTUYECKON rpamMmoTHOCTK, 06LLIEN KY/bTYpPbl NOBELEHNSA B MPUPOAE; UHTErpaLmm
€CTECTBEHHO-HaY4HbIX 3HaHWM;

npuobpeTeHme  0Oy4YalOLMMUCA  KOMMETEHTHOCTM B paulMOHa/IbHOM
NPYPOLAONO0b30BaHNM (COONIOAEHME MPaBW NOBELEHNSA B NPUPOLE, OXPaHbl BUAOB,
aKocucTeM, Guocepbl), COXpaHeHWM COBCTBEHHOro 3[0pOBbS W 3[0PO0BbSA
OKpyXawoLlmx noge  (cobniogeHns Mep  NPoQuUIakTUKKM  3a60neBaHNi,
obecneyeHne 6e30MaCHOCTU >XMU3HEAEATENIbHOCTM B UPe3BblHYaHbIX CUTYyaLMsaX
NPUPOAHOrO M TEXHOreHHOro  XapakTepa) Ha OCHOBE  WCMO/b30BaHUSA
OMONOrMYECKNX 3HAHWUIA U YMEHWIA B NOBCELHEBHON XKN3HW;

co3fjaHMe  YCNOBWI  ANd  OCO3HAaHHOro  Bblbopa  00YyYaroLLMMUCS
NHANBUOYaIbHON 06pa3oBaTe/ibHOM TpaekTopun, CMOCOO6CTBYHOLLIEN
nocriefytoLemMy npoMeccMoHaIbHOMY CaMOONpesesieHNt0, B COOTBETCTBUU C
VHAMBUAYaNIbHBIMW MHTEpecamMy U NOTPeBHOCTAMM PervoHa.

OO6LLee YnCno YacoB, OTBEAEHHbIX Ha M3y4YeHne 6rUonornm Ha yrnyoneHHoMm
YPOBHe cpefHero obuiero obpasosaHus, coctasnset 204 vaca: B 10 knacce — 102
yaca (3 yaca B Heaento), B 11 knacce — 102 yaca (3 4aca B Heflento).

OT6Oop OpraHn3auMoHHbIX (POPM, METOAO0B U CPeACTB 06YydeHUs Guonornm
OCYLLIECTB/IETCA C YYETOM CMEeuMMUKA ero codepXxaHus M HarpasneHHOCTN Ha
NPOAO/HKEHNEe  OMOMOrMYecKoro 006pa3oBaHMs B OpraHuM3aumax  CpefHero
NpodecCcroHaIbHOT 0 1 BbICLLIEro 06pa3oBaHUs.

Ob6#A3aTe/IbHbIM YC/I0BUEM MPU 06y4eHMM BUONOTMK Ha Yrny61EHHOM YPOBHE
ABNAETCA NpPOBefeHVe N1abopaTopHbIX W MPaKTUYeCKMX paboT. Takxke yyacTue
06yyaroLmxcs B BbINOMHEHUN MPOEKTHbIX U y4ebHO-MCCef0BaTENbCKUX PaboT,
TemaTtyvKa KOTOpbIX ONpeaenseTcs y4nTenem Ha OCHOBE MMEIOLLIMXCA MaTepuasibHO-
TEXHUYECKMX PECYPCOB U MECTHbIX MPUPOAHBIX YCIOBUIA.



COJEPKXAHUE OBYYEHUA
10 KVIACC

CopepxaHve Mporpammbl, BblAENEHHOE kypcuéom, He BXOAUT B MPOBEPKY
rocyaapcTeeHHon ntorosoit attectaumm (FMA).

Tema 1. buosiorusi kKak Hayka

CoBpemeHHast 61oorust — KOMIAeKCHass Hayka. Kpartkas uctopus passuTus
ovonormn.  buonorvyeckme  Haykm M M3yvyaemble UMW MPOGSEMBI.
dyHAameHTa/lbHble, MPUKNaAHble W MOMCKOBbIE Hay4Hble WCCNeAOBaHUA B
oronorun.

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

JleMoHCcTpanumn

MopTpeTbl: ApuctoTtenb, TeogpacT, K. JInHHeNR, XK. b. JTamapk, Y. JapsuH, Y.
apeent, I'. MeHaens, B. . BepHaackuin, W. . Masnos, N. . Me4yHukos, H. .
Basunos, H. B. TumodeeB-Pecosckuit, k. YoTtcoH, ®. Kpuk, A. K. benses.

Tabnmubl N cxembl: «CBA3b GMonorMnM ¢ ApyruMy Haykamm», «Cucrema
OMO/TOrMYECKMX HaYK».

Tema 2. 7KuBble cMCTEMbI U X U3y4YeHHE

JKuBble CUCTeMbl Kak npeameT u3ydeHus 6uonornn. CBOMCTBA XKMBbIX
CUCTEM: €AUHCTBO XMMMWYECKOro COCTaBa, AMCKPETHOCTb W LIeNOCTHOCTD,
CMIOXXHOCTb WM YMOPAAOYEHHOCTb CTPYKTYPbI, OTKPbITOCTb, CaMOOpraHu3auus,
CaMOBOCIMPON3BeAeHME, pPa3apaXmnMocTb, M3MEHUMBOCTb, POCT U pa3BUTHE.

YPOBHN  OpraHu3auumn >KMBbIX CUCTEM: MOJMEKY/ISIPHLINA,  KNETOUHBINA,
TKaHeBbIMN, OpraHn3mMeHHbI, nonynsuMoHHO-BNI0BOMN, 3KOCUCTEMHbIIA
(bnoreoLieHOTUYECKNIA), BUOChEPHBIA. Tpouecchbl, MPOUCXOAALLME B XKUBbLIX
cuctemax. OCHOBHble MpPU3HAKM XXUBOrO. XXM3Hb Kak (popmMa CyLecTBOBaHWA
marepumn. Hayku, nsydaroLme XunBble CUCTEMbI Ha Pa3HbIX YPOBHAX OpraHn3aLunu.

3yyeHune XuBbIX cucTemM. MeTtofbl Gronornyeckon Hayku. HabnogeHwe,
N3MepeHNe, IKCMEPUMEHT, CUCTeMaTn3aLms, MeTaaHaIn3. MOHATUE 0 3aBUCUMOIA U
He3aBMCUMOW MepemMeHHOW. [MnaHWpoBaHMe akcnepuMeHTa. [locTaHoBKa U
nposepka runote3. Hynesas runotesa. MoHATVE BbIOOPKM N €€ [LOCTOBEPHOCT.
Pasbpoc B 6uonormyecknx paHHbIX. OueHKa [OCTOBEPHOCTM MOMYyHYEeHHbIX
pe3ynbTatoB. [pUUMHBI  UCKAXEHUS pPe3ynbTaToB  3KcrnepumeHTa. [oHATMe
CTaTUCTUYECKOro TecTa.

JemoHcTpanun



Tabnmubl M cxembl: «OCHOBHble TMPU3HAKM >KU3HW», «Buonormyeckme
cucTeMbl», «CBOICTBA >KMBOM MaTepum», «YPOBHWU OpraHM3auun >X1BOR
npupoapl», «CTPOEHWE >XMBOTHOM KNETKU», «TKaHW XXUBOTHbIX», «CUCTEMbI
OpraHoB 4efioBeYeCKOro opraHuama», «buoreoueHos», «buocdepa», «MeTogpl
N3YUEHWS XXNBOIN NPUPOLbLI».

O6opypaoBaHMe: nabopaTopHOe 060pyA0BaHME NS NPOBEAEHNS HabMOAEHNA,
N3MeEPEHUIA, SKCNEPUMEHTOB.

IMpakTnueckass pa6ora «VICMONb30BaHWE pPa3fIMUYHbIX METOAO0B  MpW
N3YYEHUM XKMBbIX CUCTEM.

Tema 3. buosorusi KjieTku

Knetka — CTPYKTYpPHO-(PYHKLUMOH&/IbHAA eaMHuLa  XuBoro. Victopus
OTKPbITUA KNeTKW. PaboTbl P. Nyka, A. JleBeHryka. KnetouHas Teopus (T. LLIBaHH,
M. LUneingeH, P. BupxoB). OCHOBHbIE MOMOXEHWUS COBPEMEHHON KNETOYHOM
Teopun.

MeTofbl  MOMEKYNAPHON M K/IETOYHOW  BUOMorumM:  MUKPOCKONUS,
XpomaTorpagus, 3MeKTpogopes, MeTod MeuyeHbIX aTtomoB, AnddepeHLManbHOe
LeHTpUdyrnposaHue, KynbTUBUPOBaHWE KNETOK. M3yuenue @urcuposanHvix
Kiemox. DNEKTPOHHaA MUKPOCKONUSA. Kougoxanvnas muxpockonus. Bumanvhoe
(npusicusHenHoe) uzyyenue Kiemox.

JlemoHcTpanuun

MopTpeTol: P. I'yK, A. NleBeHryk, T. LLIsaHH, M. LLineigeH, P. Bupxos, K. M.
bap.

Tabnumubl N cxembl: «CBETOBOM MUKPOCKOMN», «NEKTPOHHbIA MUKPOCKON»,
«McTopms pasBUTUSA METOA0B MUKPOCKOMUN.

O6opynoBaHMe: CBETOBO MMKPOCKOM, MMWKponpenapatbl PacTUTESbHbIX,
YXMBOTHbIX 1 GaKTEPUa/IbHbIX KNETOK.

IIpakTuyeckass paGora «/I3ydeHMe MeTOAOB KETOYHOW  6uonorum
(xpomatorpagms, anekTpogopes, AuddepeHUNaTbHOE  LEHTPUYrnpoBaHue,
MLIP)».

Tema 4. Xumnueckasi opraHu3anus KJIeTKu

XVMUYeCKMin cocTaB KIeTKU. Makpo-, MUKPO- U Y/bTPaMUKPO3/IEMEHTHI.
Bopa 1 eé ponb Kak pacTBOPUTENA, peareHTa, y4acTue B CTPYKTYPUPOBaHUM KIETKN,
Tennoperynaunun. MmHepasbHble BELLLEeCTBa KETKM, UX Groiornyeckas posb. Ponb
KaTVOHOB 1 aHWOHOB B KJIETKE.

OpraHu4yeckne BellecTBa KNeTKW. buonornyeckne nonvmepsl. benku.
AMUWHOKMCNOTHBIN cocTaB 6enkoB. CTPYKTYpbl GENKOBOW MOMeKy/bl. MNepBuyHas
CTPyKTypa 6enka, nentuaHas cBsA3b. BTOpMYHas, TpeTU4YHasd, 4eTBEPTUYHAS
CTPYKTYpbl.  [eHaTypaums. CsoiictBa 6enkoB. Knaccuukaums  6enkos.
Bronornyeckne yHKUMM 6eNKOB. [lpuonul.



Yrnesofbl. MoHocaxapuibl, gncaxapujbl, onmMrocaxapuibl U nonmcaxapubl.
O6WmMin  niaH  CTPoeHW U (DM3MKO-XMMUYECKMe  CBOWCTBa  Yr/IeBOOB.
Buonorunyeckne YyHKLMM YrneBo4o0B.

Nnnnapl. F'napodunnbHO-rnapodobHble CBOMCTBA. Knaccugukaums nMnmaos.
Tpuramuepnabl, (ocgonmnuasl, BOCKW, cTepouibl. buonornyeckue QyHKLMM
nmnnaos. O6Lme CBOCTBA GUONOrMYECKNX MemMbpaH — TEKy4eCTb, CMOCOBHOCTb K
camo3aMblKaHu I, NOMYNPOHNLLAEMOCTD.

HyknenHosble kucnotel. AHK 1 PHK. CTpoeHWe HYKNEUHOBbLIX KWUCOT.
Hykneotngpl. MpuHumMn komnniemeHtapHocTh. lMpaBuno Yapradda. CtpykTypa
AHK — aBoiiHas cnvpanb. MecToHaxoxaeHne n 6uonormdeckne QyHkummn AHK.
Bupabl PHK. ®yHkunn PHK B KneTke.

CtpoeHue monekynbl AT®. MaKposprunyeckue ceasmM B Monekyne AT®.
Buonorunyeckne yHKumMmM AT®. BoccTaHOBMNEHHbIE MEPEHOCUNKM, UX (DYHKLUUN B
KNeTke. /Ipyeue nyxneosuompughocghamor (HT®). CekBeHnpoBaHue HK. Memoosi
CEHOMUKU, MPAHCKPUNMOMUKU, NPOMEOMUKU.

CTpyKTypHas 6uonorus: Guoxmmuyeckre 1 6mogunsnyeckne nccnesoBaHms
cocTaBa W MPOCTPAHCTBEHHOW CTPYKTYpbl  6UOMONeKyn. Mooderuposanue
CMPYKmMypvl U QYHKYULL OUOMOJIEKY]L U UX KOMNIeKco8. Komnbromephoiii ousaiin u
opeaHuquKmZ curmes 5MOMOJZ€KyJZ u ux HeanlPOOHblx AHAN0206.

JlemoHcTpanuun

MopTpetbl: J1. MNonnHr, ). YoTcoH, ®. Kpuk, M. YUnkunHc, P. PpaHKIvH, .
CaHrep, C. NMpy3uHep.

Anarpammbl: «PacnpegeneHme XMMUYeCKNUX 3/1EMEHTOB B HEXKVUBOI NPUPOAE»,
«PacnpepeneHne XMMUUYECKNX 3/IEMEHTOB B XKUBOIA NPUPOAE».

Tabnmubl 1 cxembl: «llepnoguyeckad Tabimua XMMWYECKUX 3/1EMEHTOBY,
«CTpoeHne MONeKynbl BoAbl», «BellecTBa B coCTaBe opraHu3moB», «CTpoeHue
MOJieKyNbl Genka», «CTPYKTYpbl GENKOBOW MONEKY/bl», «CTPOeHUEe MOMEKY/
yrnesofos», «CTpoeHWe MOMIeKYNn AUNUAoB», «HYKNEMHOBbIE  KUCMOTbI»,
«CTpoeHne Mmonekynbl AT®».

O6opyfoBaHMe: XMMUYecKas rnocyga n 0bopygoBaHue.

JladoparopHnasi padora «O6HapyXXeHne 6e/IKOB C NMOMOLLIbHO KaYeCTBEHHbIX
peakunin»,

JladopaTopHas padora «/IccnefoBaHNe HYKNENHOBbLIX KUCNOT, BblAeNeHHbIX
N3 KNEeTOK pas/inyHbIX OPraHn3MoB».

Tema 5. CTpoeHue U PyHKIMH KJICTKH

Tunbl KMNETOK: 3yKapnmoTuyeckas W npokapmotuyeckas. CTPyKTypHO-
(hYHKUMNOHaIbHbIE 06pa30BaHNA KETKW.



CTpoeHMe NPOKapUOTUYECKON KNEeTKW. KneTouHas CTeHKa 6akTepuin 1 apxei.
OCOGEHHOCTN CTPOEHUSI TeTEepPOTPOPHON UM aBTOTPO(HOM MPOKAPUOTUYECKMX
KNeToK. MecTo v posib NPoKapnoT B GMOLIEHO3aX.

CTpoeHue 1 (hYHKLMOHNPOBaHNE 3YKapMOTUYECKOM KNeTKK. MNna3maTmnyeckas
mMembpaHa (nnasmanemma). CTpyKTypa niasmaTuyeckoi memopaHbl. TpaHcrnopT
BELLLECTB Yepe3 nnia3maTUyecKyto MeMopaHy: NaccuBHbIN (Anddy3uns, 06nervyéHHas
angdysns), akTUBHbIA (MEPBUYHbLIA M BTOPWUYHBLIA aKTMBHbLIA  TPAHCMOPT).
MonynpoHMyaemMocTb MembpaHbl. PaboTta HaTpuii-KanneBoro Hacoca. dHAOLUUTO3:
MAHOUMTO3, (harouymntos. IAk3oumto3. KnetouHas cTeHka. CTpyKTypa U QyHKLMK
KNETOUYHOIN CTEHKM pacTeHuWid, rpnbos.

Livtonnasma. Liuto3ons. Lintockenet. [BmxkeHue Lmtonnasmbl. OpraHoubl
KneTkn. OgHoMeM6bpaHHble opraHonAbl KNeTKW: aHgonnasMatnyeckas cetb (3M1C),
annapat [ofbgKK, JSIM30COMbI, WX CTPOeHVWEe U  (QYyHKUuK. B3anMocBA3b
O04HOMEeMOpPaHHbIX OpraHonAoB KeTKn. CTpoeHWe TpaHyNsapHOro PeTUKYnyma.
Mexanusm nanpaenenus 6enxos ¢ IIIC. CUHTE3 PacTBOPUMbIX 6efikoB. CUHTes3
KIETOYHbIX MeMbpaH. ["nafkuii (arpaHynspHbIA) 3HA0NIa3MaTUYECKNIA PETUKY/TYM.
CekpeTopHas (pyHKUus annaparta [onbAXu. Moouguxayus berxkoe 6 annapame
Tonvooicu. Copmuposka 6enkos 6 annapame Ionvoorcu. TPaHCNOPT BELLECTB B
KneTke. Bakyosin pacTuTe/ibHbIX KNeTok. KneTouHblin cok. Typrop.

[Mo/NlyaBTOHOMHbIE ~ OpraHouAbl  KNeTKW:  MUTOXOHAPWM,  MAacTUfbl.
IIpoucxoorcoenue mumoxonopuit u niacmud. Cumouocenes (K.C. Mepesckoeckuil,
JI. Mapeynuc). CTpoeHne U (DYHKLUMN MUTOXOHAPWUA W nnactug. lMepBuuHble,
BTOPUYHbIE 1 C/IOXHbIE M1acTUAbI POTOCUHTE3NPYIOLMNX 3YKAPUOT. X10pOonacThbl,
XPOMONM/IACTbI, NEMKONMACTbI BbICLUNX PaCTEHUMN.

HemembpaHHble opraHougbl KneTkn CTpoeHWe u (hyHKLMU HeMeMOpPaHHbIX
opraHonaos KNEeTKMW. Pnbocombl. IIpomescymounvie Gunamenmeo.
MukpounameHTbl.  Axmunosvie muxpoguiamenmoi.  MbILLIEYHbIE  KNETKMU.
Axmunosvie Komnonenmol Hemviuteunvix Kiemox. MUKPOTPYOOUKM. KeTouHbIi
ueHTp. CTpoeHWe © [BMXKEHUE D>KIYTUKOB W pecHuyek. MUKpOTpybOoUKu
untonnasmbl. LIeHTpuonb. berku, accoyuuposanHvlie ¢ MuxpoguiameHmamu u
muxpompyboukamu. MomopHvie benku.

Appo. O6onoyka a4pa, XPOMaTKH, Kapuoniasma, A4pbILWKA, X CTPOeHKE U
(hYHKUMW. AfepHbli  6efIKoBbIA  MaTpuKC. [1pOoCTpaHCTBEHHOE pPacrosoXKeHUe
XPOMOCOM B WHTepdasHOM sfape. Dyxpomamun u cemepoxpomamun. Benkun
XpOMatuHa — T[UCTOHbl. /Junamuxa sdepHot obonouxku 6 mumosze. Aoepmbiil
mpancnopm.

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

JlemoHcTpanumn



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

Tabmmubl 1 cxembl: «CTpoOeHME 3YKapUOTUYECKON KNeTKn», «CTpoeHue
XMBOTHON  KNeTKU»,  «CTpOeHWe  pacTUTENIbHON  KNeTku»,  «CTpoeHue
MUTOXOHAPUN», «AAp0», «CTPOEHME NPOKAPUOTUYECKOA KNETKN».

O6opynoBaHMe: CBETOBOM MMKPOCKOM, MMUKPONpenaparbl PacTUTe/bHbIX,
YXMBOTHbIX K/IETOK, MUKPOMnpenapaTbl 6akTepranbHbIX KNETOK.

JlaGopaTtopHasi paGora «l/I3ydyeHMe CTPOEHUA K/ETOK  Pas/InyHbIX
OpraHvM3moB».

IIpakTuyeckasi padora «/13ydeHne CBOMCTB KNETOUYHOW MeMBpaHbI».

JlaGopaTopnasi pa6ora «liccnefosaHve nnasmonmsa u fensasmonusa B
PaCTUTENbHbIX KNeTKax».

IIpakTHueckas padora «/I3ydeHne ABUKEHNA LMTOMNA3Mbl B PaCTUTENIbHbIX
KNETKax».

Tema 6. O0MeH BelecTB U NpPeBpallleHHe JHEPTHH B KJIETKe

AccuMmnnsaumna n AUCCUMUNALNA — ABE CTOPOHbLI MeTabonm3ma. Tunbl 06MeHa
BELLECTB: aBTOTPOMHBIA N TeTepoTPOHLIA. Y4YacTue Kucnopoga B O0OMEHHbIX
npoueccax. OHepreTnUyeckoe oOecreyeHWe KNeTKW: MpeBpawleHne AT B
06MeHHbIX npoueccax. PepMeHTaTBHbIA XapakTep peakuuin  KIeTO4YHOro
mMeTabonmama. ®PepMeHTbl, MX CTPOEHMe, CBOMNCTBA M MeXaHW3M [AeiCTBUS.
KohepmeHTbl. OTAnumMsA (hepMeHTOB OT HEOpraHWYecKuUx KatanmsatopoB. benku-
aKTMBaTopbl N GEeNKN-UHIMOMTOPbI. 3aBMCUMOCTb CKOPOCTU (DepPMEHTATMBHbIX
peakLmin 0T pas/IMYHbIX (DaKTOPOB.

MepBUYHbLIA  CUHTE3 OpraHWYecKMX BeLLeCTB B K/eTKe. DOTOCKMHTE3.
AHOKCcuceHHblll U OKcuceHHblll omocunmes y oaxmeputi. Ceemocoouparoujue
nueMeHmol U nuUSMeHmvl peakyuoHHo20 yewmpa. PONb X/10pONacToB B npouecce
(hotocnHTesa. CeetoBasA M TeMHoBas (hasbl. @omoovixanue, Cs., Cs- u CAM-munoi
Gomocunmesa. NPOLYKTUBHOCTb (DOTOCUHTE3A. BNnsHME pa3nyHbIX (DaKTOPOB Ha
CKOPOCTb (POTOCUHTE3a. 3HaYeHMe POTOCUHTE3a.

XeMOCUHTes. PasHoo6pasve OpraHM3MOB-XeMOCUMHTETNKOB:
HUTpUMuUMpytole 6GakTepuK, >kene3obakTepun, cepobakTepun, BOAOPOAHbIE
bakTepuun. 3HayeHre XeMOCKHTe3sa.

AHa3p0o6Hble opraHuambl. Bugbl 6poxkeHus. TpofyKTbl OpOXeHUs u KX
NCMOMb30BaHWE YeNOBEKOM. AHa3PO6HblE MUKPOOPraHuM3Mbl KaK OOBEKTbI
OMOTEXHOMOrMM U BO36YAUTENN BONE3HEN.

A3pobHble OpraHu3mbl. JTanbl 9HepreTMYecKoro obmeHa.
MoarotoBUTENbHbLIN 3Tan. I IMKONN3 — 6ECKUCIOPOLHOE pacLuensieHne rKo3bI.

Bronormyeckoe OKMUCNEHUe, UK KNETOYHOE [blXaHue. Pofb MUTOXOHAPWIA B
npoueccax 61onornyeckoro okmcneHuns. Linknuyeckme peakuymm. OKUCINTeNbHOE
(hochopunmpoBaHmne. Duepeus membpannozo epaduenma npomonos. Cunmes ATD:



paboma npomonnot ATD-cunmaser. TPeMMyLLECTBA a3pPOBGHOr0 Nyt 06MeHa
BeLLLeCTB nepes aHasPOOHbIM. DPPEKTUBHOCTb IHEPreTUYECKOro 0b6MeHa.

JleMoOHCcTpanuu

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

Tabnmubl U cxembl: «POTOCUHTE3», «OHEPreTUYECKUI 06MEH», «BUOCUHTES
benka», «CTpoeHve pepMeHTa», «XeMOCUHTES».

O6opyaoBaHMe: CBETOBOM MMKPOCKOMN, 060pyfAoBaHME ANS NPUrOTOBEHUSA
MOCTOSIHHbIX M BPEMEHHbIX MUKPOMpenaparos.

JlaGoparopHasi pa6ora «l/13y4eHre KaTaIMTUUYECKO aKTUBHOCTM (hEPMEHTOB
(Ha Npumepe aMrnasbl NN KaTanasbl)».

JlabopaTopHasi paGora «l/I3ydyeHne (epMeHTATUBHOrO pacLyensieHuns
nepokcunaa soaopoda B PaCTUTESIbHbIX N XXNBOTHbIX KNETKaX».

JlaGopaTopnasi padora «CpaBHeHMe npoLeccoB (poToCUHTE3a MU
XEMOCUHTE3a».

JlaGopaTopHasi padora «CpaBHeHVE NPOLECCOB BPOXKEHUNSA U AbIXaHUSA».

Tema 7. Hacsencrennass uHpopManus u peanusanus €€ B KJIeTKe

Peakuum MaTpuyHOro cuHTE3a. MpuHLMN KOMMIEMEHTAPHOCTU B peakLmsiX
MaTPNUYHOIro CUHTE3A. Pean|/|3au,|/|ﬂ H&CJ'IE,CI,CTBEHHOVI I/IHd)OpMaLl,I/II/I. ["eHeTn4YecKui
Kod, ero CBOWCTBa. TpaHCKPUNUMA — MaTpUYHbIN cuHTe3 PHK. [MpuHUmnbI
TPaHCKPUMNuMn: KOMMNJIEMEHTAPHOCTb, aHTUNapa e/ IbHOCTb, aCUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 sayxapuomuueckou kiemxe. Hexooupyrowue PHK.

TpaHcnauma n eé atanbl. Y4yactue TpaHcrnopTHbIX PHK B 6rocnHTe3e Genka.
YcnoBusi 6uocuMHTe3a Genka. KoaupoBaHve amMuMHOKUCNOT. Ponb pubocom B
B1ocKHTE3e BesKa.

Cospemennvie npeocmasnenus o cmpoenuu 2enog. OpraHu3auma reHoma y
MPOKapMoT M 3YKapuoT. Perynaums akTUBHOCTM FEHOB Yy MPOKapuoT. nnoTtesa
oriepoHa (®. XKakob, X. MaH0). Moaekynsaphvle mexanuzmvl IKCAPECCUU 2€HO8 Y
aykapuom. Ponv xpomamuna 6 pecynayuu pabomwl 2ernos. Perynaums 06MeHHbIX
MPOLLECCoB B KeTKe. KNeToYHbIN romMeocTas.

Bupycbl — HEKNIETOUHbIE (POPMbI XMN3HU K 06MraTHble NapasnTbl. CTPOeHMe
MPOCTbIX W CMOXHbIX BUPYCOB, PETPOBMPYCOB, 6aKTePNOtharoB. JKusnenmviil yuxi
JIHK-cooepoicawux eupycos, PHK-codepocawux e6upycos, baxmepuogpaeos.
Obpamuas mpaHcKpunyus, peeepmasd, unmezpasa.

BupycHble 3a60/1eBaHNA YeN0BeKa, XXMBOTHbIX, pacTeHunin. CMiAL, COVID-19,
coLuanbHble U MeANLIMHCKNE NPOGIEMBI.

buoungopmamura: unmezpayusi u anamuz b6oarvuux maccusos («bigdatar)
CMpYKMypHbuIX buono2uyeckux oannvix. Hanomexunonozuu 6 buonoz2uu u meouyuHe.
Ipoepammupyemvle pynkyuu 6eakos. Cnocoovl 00CcmasKu 1eKapcms.



JdeMoHCcTpanMu

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

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

IMpakTHueckas padora «Co3faHve MOLENN BUPYCa».

Tema 8. JKu3HeHHBIH HUKJ KJIeTKH

KneTouHbln UuKN, ero nepuogbl W perynaums. WHTepgasa M MUTOS.
OC06eHHOCT npoLeccoB, MpoTekalwmnx B MHTepdase. MoAroToBka KNeTKM K
aeneHnto.  TpPecUHTETMYECKUA  (MOCTMUTOTUYECKWNIA),  CUHTETUYECKMIA  1”
MOCTCUHTETUYECKNIA (NPEMUTOTUYECKIMIA) Neprodbl NHTePMA3bI.

MaTpuuHblin cnHTe3 AHK — pennvkauus. MpuHumnbl pennmkauun OHK:
KOMMN/IEMEHTAPHOCTb,  MO/TYKOHCEPBATMBHBIA  CMHTE3,  aHTUMapa/l/ieNlbHOCTb.
MexaHnsm pennukauum OHK. Xpomocombl. CTpoeHUe XpoMOCOM. TeniomMepbl U
TenloMepasa. XPOMOCOMHbIA Habop KMeTKM — Kapuotun. [AunnongHbid u
raniongHolii  Habopbl XPOMOCOM. [TOMONOrMYHbIE XPOMOCOMbI.  [10/10BbIE
XPOMOCOMBb!.

[eneHne KNeTkn — Mnto3. CTagmm MMTO3a U NPOUCXOAALLNE B HUX MPOLECCHI.
Tunbl MnTO3a. KaproKnHes 1 LUMTOKNHES. Bronornyeckoe sHaueHNe MMTO3a.

Perynauma MUTOTUYECKOrO UMKNa KNeTkW. lMporpammupyemas KnetovHas
rmbenb — anonTos.

KneToyHoe A4po, XPOMOCOMbI, (DYHKUMOHa/IbHas reHOMWUKA. Mexanusmuol
npoaugpepayuu, ougpgepenyuposku, cmapenus u eudenu xiemox. «llugposas
Kiemka» — ououngopmamuyeckue mooenu QyHKYUOHUPOBAHUSL KIeMKU.

JlemoHcTpanuu

Tabnmubl N CXembl: «KMU3HEHHBIA UMK KNeTKW», «Mutos», «CTpoeHue
Xpomocom», «Pennnkaunsa AHK».

O6opynoBaHve: CBETOBOM MUKPOCKOM, MUKponpenapatbl: «MUTO3 B KNeTKax
KOpeLLKa NyKax».

JladopaTtopHasn  padora  «/3yyeHne  XpPOMOCOM Ha  TOTOBbIX
MUKpPONpenaparax».

JladoparopHas padora «HabnogeHne MUTO3a B KNeTKaxX KOHUMKA KOpeLLKa
NyKa (Ha rotoBbIX MUKpoOmpenaparax)».

Tema 9. Ctpoenne u GpyHKUMH OPraHU3MOB

buonorunyeckoe pasHoobpasune OpraHu3MoB. OfHOKNETOYHbIE,
KO/IOHWa/IbHble, MHOTOK/IETOUYHbIE OpraHn3Mbl.

OCO6EHHOCTU CTPOEHUSA N XKN3HEAEATE/IbHOCTU OAHOK/IETOUHBIX OPraH1U3MOB.
BakTepun, apxen, OLHOKNETOYHbIE TPWbbI, OLHOK/IETOYHbIE BOAOPOC/N, ApYrue
MPOTUCTLI. KOMOHWasIbHbIe OpraHn3Mbl.



B3avMOCBSA3b 4acTeil MHOrOK/IETOYHOrO OpraHuM3amMa. TKaHu, opraHbl K
cucTeMbl opraHoB. OpraHmM3m Kak efjmMHoe Lenoe. ['omeocTas.

TKaHW pacTeHWnin. TuMbl pacTUTENbHbIX TKaHe: 06pa3oBaTe/ibHas, NOKPOBHas,
NMPOBOAALLAA, OCHOBHasA, MexaHu4yeckas. OCOBEHHOCTUM CTPOEHUS, (YHKUMA 1
PacronoXXeHns TKaHel B opraHax pacTeHui.

TKaHM XXMBOTHbIX W 4YenoBeka. TUMbl XMBOTHbIX TKaHeW: anuTesMaibHas,
COefMHNTENbHASA, MbllleYyHas, HepBHas. OCOBEHHOCTM CTPOEHUSs, (YHKUUIA W
PacronoXXeHUs TKaHel B OpraHax >XMBOTHbIX U Ye/l0BeKa.

OpraHbl. BeretatuBHble M reHepaTMBHbIE OpraHbl pacTeHuin. OpraHbl ©
CUCTEMbI OPraHoB XXUBOTHbIX N YenioBeKa. PYHKLMN OPraHoB 1 CUCTEM OpraHoB.

Onopa Tena opraHn3moB. Kapkac pacTeHWil. CKeneTbl OAHOKNETOYHbIX
MHOTrOK/IETOUHbIX XXMBOTHbIX. Hapy)XXHblil 1 BHYTPEHHWIA cKeneT. CTPoeHue 1 TUNb
COEANHEHNS KOCTEN.

[BKeHne  opraHu3moB.  [IBM>KeHWe  OOHOK/METOYHbLIX  OpraHu3MOoB:
amEO60MAHOE, XXIYTUKOBOE, PECHWYHOe. [BVXXKeHWEe MHOIMOKNETOUYHbIX pacTeHui:
TPOMMU3Mbl N HacTUW. [BWXEHMEe MHOIOKIETOUYHbLIX >XMBOTHBLIX W Ye/oBeKa:
MblLLeYHasa cuctema. Peduiekc. CkeneTHble MbiLLbI U UX paboTa.

[MuTaHme opraHn3mMoB. lornoLleHne Boabl, YrneKUcnoro rasa i MMHepasibHbIX
BELLeCTB  pacTeHuaAMW.  nTaHWe  >KMBOTHbLIX.  BHYTpPUMONOCTHOE U
BHYTPUKNETOYHOE nNuLieBapeHue. [MUTaHMe MO3BOHOYHBLIX >XMBOTHLIX. OTAENbI
NnuLLeBapuUTeNbHOr0 TpakTa. [uwieBapuTenbHble >Kenesbl. [ueBapuTenbHasa
cucTema yenoBeka.

[bIXaHne opraHn3moB. [lbixaHne pacTeHUi. ObIXxaHWe XXUBOTHbIX. Auddy3ns
rasoB Yepes3 NoBepxHOCTb KNeTKN. KoXKHoe AbixaHue. [bixatenibHas MOBEPXHOCTb.
YKabepHoe 1 néroyHoe ApixaHue. [bixaHve M03BOHOUHbIX XXMBOTHbIX 1 YeNoBeKa.
OBO/MOLMOHHOE  YCNOXKHEHME CTPOEHUA NIErKUX MO3BOHOYHBLIX >KMBOTHbIX.
AbixaTeNbHasa cucteMa 4enoseka. MexaHW3M BEHTUNAUUW NETKUX Yy NTUL, U
M/IEKOMUTAIOWMX. Perynaums abixaHus. ObixateibHble 00bEMbI.

TpaHCnOpT BELEeCTB Yy OpPraHM3mMoB. TpaHCMOPTHblE CUCTEMbl PacTEHUIA.
TpaHcrnopT BeLLecTB Yy XXMBOTHbIX. KpOBEHOCHadA cucTeMa W e€ opraHbi.
KpoBeHOCHass cuUCTeMa MO3BOHOYHbLIX XKMBOTHbIX W 4yenoBeka. CepaLe,
KPOBEHOCHble cocyAbl M KpoBb. Kpyrm KpoBoOOGpalleHMs. 3BOJHOLNOHHbIE
YCNOXHEHWS CTPOEHUA KPOBEHOCHOM CUCTEMbI MO3BOHOYHBIX YXMBOTHbIX. PaboTa
cepaua v eé perynauns.

BblgeneHve y opraHu3mMoB. BblgeneHne y pacTeHunia. BblgeneHne y XXUBOTHbIX.
CokpaTuTenbHble BakKyonn. OpraHbl BblaeneHusa. PunbTpaunsa, Ccekpeums wu
obpaTHOe BcacbiBaHME KaK MexaHW3Mbl paboTbl OpraHoB BblgeneHns. CBA3b
MofIoCTU Tefla C KPOBEHOCHOW W BbIAENUTENbHON cucTemamu. BblgeneHune y



MO3BOHOYHbIX XXMBOTHbIX M 4enoBeka. Moykn. CTpoeHWe 1 (PyHKLMOHMPOBaHWe
He(poHa. O6pa3oBaHMe MOYM Y YesloBeKa.

3awmTta y opraHvM3moB. 3alinta Yy OfHOKMNEeTOYHbLIX OopraHu3moB. Cnopebl
GaKTepUI 1 LACTbI MPOCTEALLMX. 3aLlMTa y MHOIMOKMETOUHbIX pacTeHui. KyTukyna.
CpeAcTBa NaCCUBHON Y XUMUYECKON 3aLmTbl. PUTOHUMADI.

3awmTa 'y MHOrOKNEeTOUYHbIX >XMBOTHbIX. [MOKPOBbI W WX MNPOU3BOAHLIE.
3awnta opraHmMaMa oT 60ne3Her. MIMMyHHas cucTema 4enoBeka. KneTouHbld U
rymopasbHbli UMMYHUTET. BpPOXAEHHLIA M NPUOOPETEHHBLIA  CNELUPUYECKUiA
UMMYHUTET. Teopusi K/IOHa/IbHO-CeNeKTNBHOro nMmmMmyHuteta (M. Opamx, ®. M.
BepHeT, C. ToHerasa). BocnanuTenibHble OTBETbI OPraHn3MoB. Po/b BPOXKAEHHOIO
MMMYHUTETA B Pa3BUTUN CUCTEMHbIX 3a060/1€BaHNIA.

Pa3gpaXkMmMocTb WU perynaums 'y  opraHvM3moB. PasgpaMmocTb Yy
OAHOK/IETOYHbIX OPraHM3MOB. TakCUCbl. Pa3apaxxmMocTb U pPerynsauns y pacTeHui.
PocToBble BeLLLeCTBa U UX 3HaYEHNe.

HepBHas cuctema M pegieKTopHas perynaums y >KMBOTHbIX. HepBHas
cuctema u eé oTaenbl. IBOMOLMOHHOE YCIOKHEHNE CTPOEHNSA HEPBHOW CUCTEMbI Y
XXUBOTHbIX. OTAeNbl rOMI0OBHOTO MO3ra MO3BOHOYHBLIX XXWBOTHbIX. Peginekc u
pednekTopHaa Ayra. besycnoBHble 1 YC/I0BHbIE Pe/ieKChbl.

["'ymopasibHaa perynauma n sHAOKPUHHAA CUCTEMA XXMBOTHLIX W YenoBeka.
YKenesbl 3HAOKPUHHOM CUCTEMbI 1 UX FOPMOHBI. [leiicTBME FOPMOHOB. B3aMOCBA3b
HePBHOWN 1 3HAOKPUHHOIA cucTeM. [TMnoTanamo-runogmsapHas cucTema.

JemoHcTpanuu

MopTpeT: . T1. IaBnos.

Tabnuubl 1 cxembl: «OLHOK/IETOYHbIE BOLOPOCAU», «MHOrOKIETOYHbIe
Bofopocnu», «bakTepumu», «lpocTeliwme», «OpraHbl LBETKOBbIX PacTeHUI»,
«CUCTEMbI  OPraHoB  MO3BOHOYHLIX XXWBOTHbIX», «BHYTpPEHHEe CTpPOeHue
HaceKOMbIX», «TKaHW pacTeHMi», «KopHeBble CUCTeMbI», «CTpoeHue CTebns»,
«CTpoeHne NNCTOBOM MNMAaCTUHKU», «TKaHW >XMBOTHbIX», «CKeNneT 4enoBeKa»,
«[nwesapuTtenbHaa cucteMa», «KpoBeHOCHas cuctemMa», «[bixaTe/lbHas
cucTema, «HepBHas cucTema, «Koxka», «MblLIeYyHas cucTema,
«BblgenntensHas cucteMa», «3HAOKPUHHAA cuctema», «CTpoeHUEe MbILWLUbI»,
«VIMMYyHUTET»,  «KULLIEYHOMONOCTHbIE»,  «CXemMa  MUTaHMUA  PacTeHUin»,
«KpOBEHOCHbIE  CUCTEMbl  MO3BOHOYHLIX YKMBOTHLIX», «CTpoeHue Tuapbi»,
«CTpoeHne nnaHapun», «BHYTpeHHee CTPOeHWE A0XKAEeBOro 4yepss», «HepBHas
cuctema  pblb»,  «HepBHas  cuctemMa  NArywku»,  «HepBHas — cuctema
npecMblKalolwmxesa»,  «HepBHad  cuctema  nNTuL», «HepBHaa  cucTemMa
M/IEKONUTAOLLMX», «HepBHas cuctema yenoBeka», «Petnekcy.

O6opyaoBaHMe: CBETOBOM MWKPOCKOM, MMKpOnpenapartbl O4HOKIETOYHbIX
OpraHvM3MoB, MMWKponpenapaTbl TKaHel, pPakOBWMHbI MOJJIKOCKOB, KOMEKLUM



HaCeKOMbIX, WIIOKOXMX, >KMBbIE 3K3eMMNAPbl KOMHATHbLIX pacTeHui, repbapuu
pacTeHW pasHbIX OTAENoB, B/@KHble MpenapaTbl >KMBOTHbLIX, CKENeTbI
MO3BOHOYHbIX, KOMIMEKUMM 6ECMO3BOHOYHBLIX >XMBOTHbLIX, CKENeT YesioBeka,
060pyf0BaHne 419 AEMOHCTpaLMM NMOYBEHHOIO M BO3A4YLLHOIO MUTaHWS PacTeEHN,
pacLensieHns Kpaxmana v 6enkoB nog AecTBMEM (hepMEHTOB, 060pYA0BaHNe A5
[AEMOHCTPALMM OMbITOB MO NU3MEPEHMUIO XU3HEHHON EMKOCTM NErK1X, MexaHu3ma
AbIXaTeNbHbIX ABVXEHWIA, MOAENM FOIOBHOTO MO3ra Pas/InyHbIX XXMBOTHbIX.

JlaGopaTopHasi padora «l/I3y4eHne TKaHein pacTeHnn».

JIaGopaTopHast padora «l/13y4eHne TKaHEeN XMBOTHbIX».

JlaGopaTopHas padora «l/13y4yeHne opraHoB LBETKOBOI0 PacTEHUSA».

Tema 10. PazmHokeHNe U pa3BUTHE OPraHU3MOB

dopMbl pasMHOXEHMA OpraHu3moB: 6ecriofioe (BK/OYast BEretaTtMBHOE) W
nonosoe. Bwugbl  6ecrnofioro  pasMHOXEHWS:  MOYKOBaHWe,  Cropynauus,
(hparmeHTauus, KNOHMPOBaHME.

[MonoBoe pasMHOXeHWe. [onoBble KNeTKW, unm rameTbl. Melio3. Ctaguu
Melio3a. ['loBefjeHNe XPOMOCOM B Meio3e. KpoccuHroeep. B1onornyeckunin cMbIcn
Melri03a M MOMOBOro npouecca. Melo3 M €ro MecTo B XKM3HEHHOM LMK/e
OpraH13mos.

[Mpea3apoabllleBoe pa3BuTHe. MameToreHes y XXMBOTHbIX. 10/10Bble YKenesbl.
O6pa3oBaHMe 1 pa3BMUTKE MOMOBLIX KNeTOK. CnepmaToreHes 1 ooreHes. CTpoeHue
MOSI0BbIX K/ETOK.

OnnogoTBoOpeHNe 1 3MOPMOHAsIbHOE PasBUTME KMBOTHBLIX. Crnocobbl
OM/I040TBOPEHNUSA: HAPY>KHOE, BHYTPeHHee. MapTeHoreHes.

NHanMBMAYyanbHOe pa3BUTME OPraHnM3MoB (OHTOreHe3). AMOPNONOrNa — Hayka
0 Pa3BUTUM OPraHU3MOB. Mopgoeenez — 00HA U3 21ABHBIX NPOOIEM IMOPUOTOSUL.
Konyenyuss mopgozcenoe u mooenu mopgoeceneza. Cragum  3amobpuoreHesa
XWMBOTHbIX (Ha npumepe  narywku).  OpobneHve. Tunbl  4pOGNeHNUS.
Jlemepmunuposannoe u HedepMuHUpoarHoe Opoobienue. brnacmyna, munsi
onacmyn. OCOBEHHOCTVM APOBGNEHNA MIeKONUTaloWMX. 3apofbllleBble NINCTKU
(racTpynsaums). 3aknagka opraHoB M TKaHei 13 3apofblLLeBbIX IMCTKOB. B3avmHoe
BIMSIHWE YacTeil pa3BMBatOLLLErocst 3apofbila (3MOpUOHanbHas WHAYKUKSA).
3aknafika njaHa CTPOEHMS >KMBOTHOTO Kak pe3ynbTaT  MepapXuU4ecKmx
B3aMMOLENCTBNA TeHOB. BrnsHMe Ha 3MOpPUOHa/IbHOE pa3BUTUE Pas/INYHbIX
(haKTOPOB OKPYXKatoLLEW cpefbl.

PoCcT ©n pa3BuTve XMBOTHbIX. [lOCTaMOGpMOHaNbHbLIN nepuog. psavoe K
Henpsamoe passuTMe. PasBuTe C MEeTamopo3oM Yy 6eCcrno3BOHOYHBLIX W
MO3BOHOYHBIX YXMBOTHbIX. BMOMOrMYeckoe 3HavyeHMe MpPSMOro W Hernpsamoro
pa3BUTUA, MUX pacnpocTpaHeHue B npupoge. Tumnbl pocTa XXMBOTHbLIX. PakTopbl
PErynauum pocta XMBOTHbLIX 1 Yenoseka. CTagmm NoCTaMOPUOHaNIbHOrO PasBUTUA



Y XXMBOTHbIX 1 Yenoseka. [lepuoabl oHTOoreHesa yenoseka. CTapeHue N CMepTb Kak
Bronornyeckme npoLecchbl.

PasMHOXeHMe N pa3BUTUe pacTeHuid. ameTout M cnopomT. Melio3 B
YXM3HEHHOM LMKIe pacTeHniA. Obpa3oBaHKe CNop B NpoLecce Meinosa. FameToreHes
y pacteHnin. OnnogoTBOPEHNE N pa3BUTUE PacTUTE/bHBIX OpraHn3moB. [BoiiHOe
ON/I0L0TBOPEHNE Y LIBETKOBbLIX pacTeHMin. Obpa3oBaHme 1 pa3BUTME CEMEHMN.

MeXaHW3Mbl Perynauum oHToreHesa y pacTeHWn 1 XXNBOTHbIX.

JleMoHCcTpanumn

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

Tabnuubl 1 cxembl: «BeretatvBHOe pasMHOXEHMe», «Tumnbl 6ecrnosoro
PasMHOXeHUs», «Pa3MHOXeHWe XnaMuaoMoHaibl», «Pa3MHOXEHUE 3BI/IeHbI»,
«Pa3MHOXeHUe rnapbl», «Menos», «XpoMOCOMbI», «["ameToreHesd», «CTpoeHue
ANLEKNETKM N cnepmaTo3onga», «OCHOBHble CTagun OHTOreHesa», «llpsamoe u
HenpsMoe pasBuTMe», «Pa3BUTME MANCKOro >XyKa», «Pa3BUTME capaHuun»,
«Pa3BuTne NArywKn», «[1BOMHOE ON/OAOTBOPEHNE Y LIBETKOBbIX PaCTEHUIA»,
«CTpoeHne ceMsAH OAHOAOMbHbIX U ABYAO/bHbLIX PAaCTEHWUI», «<XKU3HEHHbIA LMK
MOPCKOM KanyCTbl», «XXU3HEHHbIV LMK/ MXa», «KNU3HEHHbIV LMK NarnopoTHNKa,
«XKM3HEHHBIN LMK COCHbI».

O6opyaoBaHMe: CBETOBOW MUKPOCKOM, MUKponpenaparbl AWLEKIETOK |
crnepmaro3ouoB, MofeNb «LIMKn pasBuTus NAryLKmn».,

JlaGopaTopHas pabora «/13yyeHne CTPOEHUA MOMOBLIX KNETOK Ha rOTOBbIX
MUKponpenapartax».

IIpakTnyeckass padora «BbIFBNEHNEe MPU3HAKOB CXOACTBA 3apO/blLLEN
MO3BOHOYHbIX XXUBOTHbIX».

JlaGopaTtopHasi padora «CTpOEHMe OpraHoB pPasMHOXEHWUS BbICLUNX
PacTeEHWNA».

Tema 11. T'eHeTMka — Hayka 0 HaCJEeACTBEHHOCTH M HM3MEHYMBOCTH
OpraHmu3MoB

AcTopusi CTaHOBNEHNA U Pa3BUTUA FTeHETUKN KaK Hayku. PaboTel . MeHaens,
. ge ®pusa, T. MopraHa. Posib 0Te4yeCTBEHHbIX YYEHbIX B PasBUTUN TEHETUKMN.
PaboTbl H. K. Konbuosa, H. . Basunosa, A. H. benosepckoro, I'. []. KapneyeHko,
FO. A. dunmnyeHko, H. B. TumodpeeBa-PecoBckoro.

OCHOBHbIe reHeTUYEeCKMe NMOHATUA U CUMBO/IbI. [TOMONOrNYHbIE XPOMOCOMBI,
a/iNenbHble TeHbl, albTePHATUBHbIE MPU3HAKWU, LOMWHAHTHbLIA W PeLEeCcCUBHbIN
NpU3HaK, roMmo3nroTa, reTepo3nroTa, YACTas IMHUSA, TMopuabl, reHoTUM, HeHOTKUN.
OCHOBHble ~ METOAbl  TEHETUKW:  TUOPUAOMOMMYECKUA,  LMTOMOTMYECKUNA,
MOJIEKYNIAPHO-TEHETUYECKMNIA.

JemoHcTpanun



MopTpeTbl: . MeHgens, . ge dpus, T. MopraH, H. K. Konbuos, H. W.
Basunos, A. H. benosepckuia, . A. KapneuyeHko, KO. A. ®ununyeHko, H. B.
TumodheeB-PeCOBCKUA.

Tabnumubl 1 cxembl: «MeToAbl FEHETUKNY», «CXeMbl CKPELLMBAHNS.

JlaboparopHasi pa6ora «[po3ojmna  KaK  OOBEKT  FeHeTMYecKux
nccneaoBaHnm».

Tema 12. 3aK0HOMEePHOCTH HACJIEACTBEHHOCTH

MoHormépuaHoe ckpewmsaHme. TlepBbli  3akOH MeHaens —  3aKoH
eIMHO006pa3na rmépraos NepBoro NoKoneHus. Mpasnno AOMUHMPOBaHNS. BTopoii
3aKOH MeH[ena — 3aKOH pacliensieHns npu3HakoB. LIMTOMOrnMyeckne OCHOBbI
MOHOrMOpPUAHOro CKpeLmBaHua. 'vnoTtesa YACTOTbI ramer.

AHanmsvpytoLLiee cKpewmsaHue. NpoMeXyToUHbIA XapakTep Hacnef0BaHuS.
PacLuenneHne Npnu3HakoB Npu HEMOTHOM AOMUHUPOBAHUMN.

AnrnépuaHoe ckpelymsaHune. TpeTuid 3aKoH MeHens — 3aKOH He3aBMC1MOro
Hacnef0BaHMA MPU3HaKOB. LIToN0rnyeckmne 0OCHOBbI AUTMOPULHOMO CKPeLLMBaHNS.

CuenneHHoe HacfefoBaHWe npusHakos. PaboTel T. MopraHa. CuenneHHoe
HacnefoBaHWE TEHOB, HapyLleHue CcUenieHnsa Mexay reHamu. XpomocoMHas
TEopus HacneaCcTBEHHOCTMN.

"eHeTMKa nosna. XpOMOCOMHbIA MexaHWU3M OnpeaeneHns rnosa. AyTocombl U
MO/IOBble XPOMOCOMbI. ["OMOrameTHbI1 U reTeporaMeTHbIid Mos. [eHeTuyeckas
CTPYKTYpa N0JI0BbIX XPOMOCOM. HacnefoBaHme NPU3HaKOB, CLIEMNIEHHbIX C MOJIOM.

[CeHOTMN KaK LieNIocTHasa cuctema. MNneinoTponus — MHOXeCTBEHHOE [1eNCTBMe
reHa. MHOXeCTBEHHbIN annenmsm. B3aumogencTBue HeanseNbHbIX TEHOB.
KomnnemeHTapHOCTb. Anuctas. lNonumepus.

["eHETUYECKMIA KOHTPO/b Pa3BUTUS PacTEHUI, XXMBOTHbIX 1 YeN0BEKa, a Takxke
(hbM3MONOrNYECKUX  NPOLIECCOB,  MOBEAEHUA UM KOTHUTUBHBLIX  (DYHKLWNA.
"eHeTNYECKNe MeXaHM3Mbl CUMOUOreHes3a, MexaHU3Mbl B3aUMOAENCTBUSA «XO03511H
— NnapasuT» U «X039MH — MUKPOOMOM». ["eHETUYECKMe acrnekTbl KOHTPONA W
N3MEHEeHUs HacNeACTBEHHON MH(OpPMaLMK B MOKONEHUSAX KNETOK 1 OpraHn3moB.

JleMoHCcTpanuu

MopTpeTbl: . MeHaenb, T. MopraH.

Tabnuubl 1 cxembl: «[lepBbli M BTOPO 3aKOHbI MeHaensa», «TPeTuil 3aKoH
MeHzens», «AHan3npyroLlee CKpellunBaHue», «HenonHoe [AOMUHUPOBaHME,
«CLernneHHoe HacnefoBaHMe MPU3HAKOB Y Apo30gusibl», «leHeTMKa mnona,
«Kapnotmn yenoseka», «Kapuotun Apo3ogusbl», «Kapuotun  NTULbI»,
«MHOXXECTBEHHbIN annennam», «B3anmoaeiicTBre reHoB».

ObopynoBaHve: MoAenb AN [eMOHCTpauuu  3aKOHOB  eAunHO006pasuvs
rmopnaoB MepBoro MOKOMIEHMS W paclyensieHns Mnpu3HakoB, Mofenb  Ans
NEMOHCTpaLMM 3aKOHa He3aBUCUMOro Hac/nefoBaHMA NpPU3HaKoB, MoAenb And



[EMOHCTpaLUMM CLEMIEHHOr0 Hac/iefoBaHUs MNPU3HAKOB, CBETOBOM MMWKPOCKOMN,
MUKponpenapar: «po3oduna.

IIpakTnyeckass padora «l/I3ydyeHMe pe3ynbTatoB  MOHOMMOGPUAHOIO
CKpeLLMBaHns y Ap0o30thnsbI».

IIpakTHueckass  padora  «V/I3yyeHMe  pe3ynbTatoB  AUTMOPUAHOIO
CKpeLLMBaH1s y Ap0o30thnsbI».

Tema 13. 3aKoHOMEePHOCTH U3MEHYNBOCTH

B3aumopencTBMe reHotuna w cpegbl nNpy (opMUpPOBaHUM  (peHoTMNA.
13MeHUMBOCTb MPU3HAKOB. KayecTBeHHbIe U KOMMYECTBEHHbIE MpPU3HaKK. Buapl
MN3MEHYMBOCTWN: HeHaCNeACTBEHHas N HacNeCTBEHHaS.

MognukaumoHHas M3MeH4MBOCTb. Ponb  cpedbl B (POPMUPOBAHUN
MOANMPUKALMOHHON M3MEHYMBOCTU. Hopma peakuun npusHaka. BapuaumoHHbIN
psg W BapuaumoHHas Kpueas (B. WoraHHceH). CsolicTBa MOAUMDUKALMOHHOIA
N3MEHYNBOCTH.

CeHOTMNNYeCKas N3MeHUYNBOCTb. CBOMCTBA rEHOTUMMYECKON N3MEHUNBOCTM,
Buabl reHOTUMUYECKON N3MEHYMBOCTN: KOMOUHATMBHASA, MyTaLXOHHas.

KoM6uHaT1BHas M3MeHYMBOCTb. Meio3 M NOoBOM MpoLecc — OCHOBa
KOMOWHATMBHOW N3MEHUYMBOCTUN. PO/Ib KOMOUHATUBHOW M3MEHUYMBOCTM B CO34aHUN
reHeTNUYeCcKoro pasHoobpasms B npeaesiax O4HOro BuUAa.

MyTaluMoHHas W3MeHYMBOCTb. Buibl MyTauuil: TeHHble, XPOMOCOMHbIE,
reHoMHble. CroHTaHHble W WMHAYUMPOBAHHble  MyTauuwn. A4epHble K
uuTonnasmarmyeckne Myrtauumn. ComaTMyeckue U nonosble MyTauun. MpuymrHbl
BO3HMKHOBEHWUA ~ MyTaumii. MyTareHbl W WX BAWSHUWE Ha  OpraHU3Mmbl.
3aKOHOMEpPHOCTM MYTaLMOHHOr0 npouecca. 3akOH TrOMOJSIOTMYECKMX PALOB B
HacneACcTBeHHOW n3MeHumBocT (H.W. BaBwunioB). BHesfepHas M3MEHUMBOCTbL U
HacneACTBEHHOCTb.

Dnucenemuxa u INUSEHOMUKA, PpPOJIb INUCEHEMUUYECKUX qbaKmopoe 6
HAC1e008aHUU U USMEHYUBOCMU qbeﬂomunuueacux NPU3HAKOB ) OP2AHU3SMOE.

JeMoHCcTpanuu

MopTpeTsl: I'. e dpus, B. NoraHHceH, H. V. Basunos.

Tabnmubl 1 cxembl: «Buabl  M3MeHUMBOCTU», «MoaudurkaumoHHas
N3MEHUYMNBOCTbY, «KombnHaTnBHas N3MEHUMBOCTbY, «Meino3»,
«OnnogoTBopeHne», «"eHeTuYeckume 3a60/1eBaHNA Ye/loBeKay», «Buibl MyTaumin.

Ob6opynoBaHve: »XUBble U repbapHble 3K3eMMNIAPbl KOMHATHbIX PacTeHuH,
PUCYHKM (hOTOrpathnin) XXMBOTHbLIX C Pa3INYHbIMU BUAAMU U3MEHUYNBOCTMU.

JlaGoparopHas padora «VccnepoBaHue 3aKOHOMEepPHOCTEN
MOANMUKALMOHHOA  M3MEHYMBOCTU. [1OCTPOEHWe BapuvauuMoHHOIO psjga W
BapuaLOHHON KPUBOW».



IIpakTuyeckas paGora «MyTtauum y  Apo3odmsbl  (Ha  rOTOBbIX
MUKpPOnpenaparax)».

Tema 14. I'eneTnka yenoBeka

Kaprotun yenoseka. MexayHapogHaa nporpaMma uccnefoBaHUa reHoma
yenoBeka. MeToAbl  M3YYeHUA  TEHETUKU  YefloBeKa:  reHeasiormyeckui,
ONN3HELLOBBIN, LIUTOrEeHETUYECKNIA, NoNyNsLMOHHO-CTaTUCTUYECKUIA,
MOJIEKYNAPHO-TEHETUYECKUIA. CoBpeMeHHOe ornpefeneHune reHoTuna:
NMONHOreHOMHOE CEeKBEHUPOBaHWE, TeHOTUNNPOBAaHWE, B TOM 4KUC/e C MOMOLLbGHO
MLUP-aHann3a. HacneactBeHHble 3a60/1eBaHNA YenoBeka. ["eHHble 1 XPOMOCOMHbIE
6onesHn u4enoseka. bonesHWM ¢ HacneACTBEHHOW MPeLpacnonoXXeHHOCTLIO.
3HayeHne MeAMLMHCKON reHeTUKM B NPefOTBPaLLEHNN U IEYEHUN TeHETUYECKNX
3ab60/1eBaHNIN YenioBeKa. MefMKO-TeHeTUYeCKoe KOHCYNbTupoBaHme. CTBOJOBbIE
KNeTKu. TOHSATUE «reHEeTUYECKOro rpysa». JTUYECKMEe acneKTbl UCCNeAoBaHUn B
06/1aCTV pefakTUPOBaHNA reHOMa 1 CTBO/IOBbIX K/ETOK.

CeHeTMYeCcKMe (aKTopbl MOBbILEHHOW YYBCTBUTENILHOCTU YesioBeka K
(hM3MYECKOMY N XMMNYECKOMY 3arpsi3HEHUIO OKpYXKatoLLein cpedbl. ["eHeTuyeckas
npeapacnonoXeHHOCTL YeioBeKa K NaTosiorusm.

JlemoHcTpanuun

Tabnuubl U cxembl: «KapnoTun yenoBeka», «MeToabl U3YUYEHUS TEHETUKM
yesioBeka», «I"eHeTu4Yeckme 3ab0/1eBaHNSA Ye0BEKa.

IIpaxkTnyeckas padora «CocTaB/eHVe N aHaNIM3 POLOCTIOBHOM».

Tema 15. Cennekuusi Opranu3MoB

JomecTrkauma n cenekumsa. 3apoxkaeHne cenekumnmm n JOMeCcTuKauumn. YyeHme
H. . BaBunosa 0 LleHTpax NpOMCXOXAEHUS M MHOroobpasus KynbTypHbIX
pacTeHui. Ponb cenekumum B Co3faHnM COPTOB PacTeEHNIA 1 NOPOJ XXMBOTHbIX. CopT,
nopofa, LWramm. 3aKOH roMos/IorMyYecKnx psgoB B Hac/eACTBEHHOW M3MEHUYNBOCTY
H. /. BaBnnoBa, ero 3Ha4yeHune Ans CenekumMoHHOW paboThl.

MeToabl CenekUMOHHOM paboTbl. VICKYCCTBEHHbIA OTOOP: MacCoBbIA W
UHAMBUAYaNbHBIA.  JTanbl  KOMOWHALMOHHON  CeneKkuuu. WcnbiTaHme
npoussoguTeneir no notomctsy. OTOGOP MO reHOTMNY C MOMOLLBIHO OLEHKM
(heHOTMMa NOTOMCTBA M OTOOP MO reHOTUNY C NOMOLLbIO aHan3a JHK.

ACKYCCTBEHHbIA ~ MyTareHe3 Kak  MeTOf4  CeNeKLMOHHOW  paboTbl.
PafMaUmMOHHbIN 1N XMUMUYECKUIA MyTareHe3 Kak MCTOYHWK MYTauunin y Ky/lbTYPHbIX
(hopm opraHu3moB. Kicnonb3oBaHWe TeHOMHOIO0 PefakTUPOBaHUA U METOLOB
pPeKOMOUHaHTHbIX AHK A51s nonyvyeHns NCXOAHOro matepuana gnsa cenekumm.

[MonyyeHune NnoNMnNIouz0B. BHyTprBM1a0Bas rmépunamsaums.
B/M3KOPOACTBEHHOE  CKpewuBaHWe,  WAM  UHOPUAMHT.  HepoAcTBeHHOe
CKpeLMBaHme, Uan ayTopuauHr. Fetepo3nc U ero npuymnHbl. KIcnonb3oBaHue
rereposuca B cenekumun. OTpanéHHas rubpuamsaums. MNpeogoneHne 6ecrinogus



MEXBWIO0BbIX rMOPNL0B. [LOCTUXKEHWNSA CENIEKLMM PACTEHUIA N XKMBOTHbIX. «3erénas
PesoIoyUA).

CoxpaHeHwue N n3yyeHre reHeTUYEeCKNX PeCYPCOB KY/bTYPHbIX PACTEHWNIA N UX
OVKNX poauYen ans cosfaHns HOBbIX COPTOB U TMOPUAOB Ce/TbCKOX03ANCTBEHHbIX
KYNbTYp. H3yuenue, coxpaneHue u YnpaeieHue 2eHemudecKUMU pecypcamu
CENbCKOXO3AUCMBEHHBIX U NPOMDbICIIOBbIX  JHCUBOMHBIX 6 YeslxX VIYYULeHUA
cyulecmeyrouux u CO30aHUsl HOBbIX I’lOpO@, AUHUL U Kpoccoe, 6 niom vucie ¢
NPUMEHEHUEM COBPEMEHHBIX MeMOO08 HAYYHBIX UCCAe008AHUL, NePedosblX udell U
nepCcnexKniu6Hblx MEexXHOI02U.

JlemoHcTpanuu

[MopTpetbl: H. . Basunos, . B. MwuuypuH, . [O. KapneueHko, I1. T1.
JNykbsaHeHKo, b. J1. Actaypos, H. bopnoyr, . K. benses.

Tabnumubl 1 cxembl: «LIeHTPbI MPONCXOXAEHNA 1 MHOr006pasuns KynbTYPHbIX
PacTEHWN», «3aKOH rOMOJIOTMYECKUX PSALOB B HaCNeACTBEHHOW W3MEHUMBOCTU»,
«MeTofabl cenekymmy», «OTaanéHHasa rmopuamnsauns», «MyrtareHes».

JlaGopaTopHasi padora «/13y4eHrie COPTOB KY/bTYPHbIX PaCTeHUA 1 NOPOA
AOMALLHUX XXNBOTHbIX>».

JlaGopaTopHas: padora «l/13y4eHne METOA0B CeNeKLUMM PacTEHNIA».

IMpakTuyeckas padora «[1PUBMBKA PACTEHNIA».

Oxckypeust «OCHOBHble METOAbl U [JOCTVDKEHWUSA CeNeKuMnU pacTeHnin u
YXVBOTHbIX (Ha CEeNEKLNOHHYIO CTaHuuio, NNEMEHHYIO hepmy,
COPTOMCNbITAaTENIbHbIN  Y4acTOK, B TeM/MYHOe XO39MCTBO, B /1abopaTopuio
arpoyHMBepcuTETA UM HAYYHOr O LIEHTPa)».

Tema 16. buorexHos10rust ¥ CHHTETHY ECKAasA OHOJIOTUS

OO6beKTbl, UCMOMb3yeMble B OUOTEXHONIOTNKN, — K/IETOYHblIE W TKaHeBble
KYNbTYpbl, MUKPOOpPraHn3mbl, NX XapakTepucTmKa. TpagmunoHHas
ovnoTexHonormsa:  xneboneyeHue, MOMy4YeEHUE  KUCIOMOJIOYHbIX  MPOLYKTOB,
BUHOZene. MuKpobuonornyecknini  cuHTe3. OOBEeKTbl  MUKPOBUONOrMYECKNX
TeXHO/0rnin. Mpon3BoACTBO 6enka, aMMHOKUCIOT Y BUTAMUHOB.

Co3faHne TeXHO/IOTUI N UHCTPYMEHTOB Lie/leHanpaB/ieHHOr0 M3MEHEHUS U
KOHCTPYMPOBaHWA TEHOMOB C LieNbH NMOMyYeHUs OpraHu3mMoB U UX KOMMOHEHTOB,
COAepPXKaLLMX He BCTpeyatoLLmecs B Mpunpoge OMOCUHTETUYECKUE MYTU.

KneTtouHad vHxeHepus. MeTofbl Ky/bTypbl KNETOK M TKaHell pacTeHuin U
XMBOTHbIX. KpnobaHkn. Comatunyeckas rubpuamsaums u  COMaTuYecKui
ambpuoreHes. Mcnosb3oBaHWe raniovgoB B CefeKUMU pacTeHuin. [loayuenue
MOHOKIOHAAbHBIX anmumen. Hcnonavzoeanue MOHOKIOHAIbHBIX U NOJUKIOHATIbHBIX
anmumen 6 MmeouyuHe. VICKYCCTBEHHOE OMMOAOTBOPEHME. PeKOHCTPYKLUS
ANLEKNETOK M K/IOHMPOBaHMe XMBOTHbIX. MeTog TpaHcniaHTauum saep KAeTok.



Texnonocuu 0300p06ﬂeHu}Z, KYJ1bmMueupoeaHrusl U MUKPOKIOHAJIbHO20 PASMHOMNCEHUA
CeNbCKOXO3AUCMBEHHbIX KyJlomyp.

XpOMOCOMHast M TreHHas WHXeHepus. VICKYCCTBEHHbIA CUHTE3 TreHa W
KOHCTpynpoBaHue pekombuHaHTHbIX AHK. Cozdanue mpanceennvix opeanusmos.
LOCTVXKEHNA 1 NepCneKTNBbI XPOMOCOMHOM Y TEHHON MHXXEHEPUN. DKOIOTNYecKme
W 3TUYECKME NPO6/IEMbI TEHHOW MHXXEHEPUN.

MeauumnHckme 6roTtexHonoruu. NoctreHomHas yudgposas megnumnHa. MLP-
AMarHocTnka. MeTabo/lOMHbIA  aHa/n3, TeHOLEHTPUYECKUIA aHan3 npoTeoMa
yesioBeka [ANA OLEHKM COCTOAHUA €ero 340poBbA. Vcnonb3oBaHWe CTBOJIOBbLIX
KNneTtok. TapretHad Tepanua paka. 3D-6MouHXeHepus Agna  paspaboTku
(hyHAAMEHTa/IbHbIX OCHOB MEUUMHCKMX TEXHOMOMMIA, CO34aHUs KOMIMEKCHbIX
TKaHel COYeTaHMEeM TEXHOJIOMMIA TPEXMEPHOr0 GUOMPUHTUHIA N CKaddonanHra
0151 peLLeHns 3aay NepcoHaIM3MpoBaHHON MeaULMHbI.

Co3faHne BEKTOPHbIX BaKUWH C Uefbo 0becneyeHns KOMOWHMPOBAHHOW
3almMTbl OT BO30yauTeneir OPBW, ycTaHOBMEHME MONEKYNAPHbLIX MexaHW3MOB
(hyHKUMOHMpoBaHMs PHK-cogepxawmnx BUPYCOB, BbI3bIBAOLLMX OCO60 OMacHble
3a60/1eBaHMNS YeNOBEKA U XKMBOTHbIX.

JlemoHcTpanuun

Tabnuubl 1 cxembl: «/ICNoNb30BaHME MUKPOOPraHN3MOB B MPOMbILL/IEHHOM
Nnpou3BoACTBE», «KNneTouHas HXXeHepusa», «I eHHasa MHXXeHepusa».

JlaGopaTopHasi padora «/13y4eHne 06bLEKTOB GUOTEXHONOM NN,

IMpakTuueckas padora «[1onyyeHre MONOYHOKUC/IbIX MPOLYKTOB».

Okckypeust «BMOTEXHONOrMA — BadKHeWLWas MNPOU3BOANUTENbHASA CUMa
COBPEMEHHOCTM (Ha 6UOTEXHONOrMYECKOe MPON3BOACTBO)».

11 KUIACC

Tema 1. 3apoxaeHue ¥ pa3BUTHE IBOJILUMOHHBLIX MNMPEACTABJIECHUN B
OnoJIoruu

3BoMOUMOHHaa Teopua Y. [apsBuHa. [1peAnocbiIKW  BO3HUKHOBEHMUA
fapBuHM3Ma. XKN3Hb N HayyHasa featefibHoCTb Y. [lapBuHa.

[BWXKyLme cubl 3B0MOLMM BUAOB Mo Y. [apBrHY (BbICOKass UHTEHCUBHOCTb
Pa3MHOXEeHWA  OpraHuM3MoB, Hac/eACTBEHHas W3MEH4YMBOCTb, 6Oopbba 3a
CYLLIECTBOBaHWE, eCTECTBEHHbI 1 UCKYCCTBEHHbIN 0TOOP).

OdopmneHne cuHTeTUYeckoi Teopun 3ssomounn (CT3). HelnTpanbHas
Teopus  agomoumn.  COBpeMeHHas  3BO/OUMOHHAA  6uonormsa.  3HayeHwue
3BO/MOLMOHHON TEOPUK B (POPMUPOBAHNN eCTECTBEHHO-HAYYHOW KapTUHbI MUpa.

JlemoHcTpanuu



MopTpeTbl: ApuctoTtens, K. JlnHHel, XK. b. Jlamapk, 3. XK. CeHT-Unep, X.
KtoBbe, Y. AapsuH, C. C. YetBepukos, N. N. LLmanbrayseH, k. XongeH, 4. K.
benses.

Tabnumubl 1 cxeMbl: «CucTeMa Xunsoi npmpogbl (Mo K. JInHHero)», «JlecTHMLa
XUBbIX cyLLecTB (N0 Jlamapky)», «MexaHn3M (hopMUpPOBaHMS NPUCNOCOBNEHNI Y
PacTEHUI N XMBOTHLIX (N0 JTamMapky)», «KapTa-cxema MapLupyTa nytewlectsms Y.
[apBuHa», «Haxogkn Y. [dapBuHa», «®PopMbl 60pbbbl 3a CYLLECTBOBAHMUEY,
«[lMopogbl ronybei», «MHoroobpasme KynbTYpHbIX (DOPM KanycTbl», «llopogbl
[AOMALLHMX YXXMBOTHbIX», «Cxema 06pa3oBaHNA HOBbIX BUAOB (o Y. [apeuHy)»,
«Cxema COOTHOLLEHUS [ABMXYLLMX CWU 3BOMOLMU», «OCHOBHbIE MOMOXKEHUSA
CUHTETMYECKOW TEOPUU 3BOOLLAN.

Tema 2. MUKpPOIBOJIIOLHSA U €€ Pe3yJIbTaThI

[Monynaumna Kak aneMeHTapHasa efuHuLa 3Bonoumn. CoBpeMeHHble METOAbI
OLeHKM TeHeTMYeCKOoro pasHoobpasvs n CTPYKTYpbl nonynauuii. V3meHeHue
reHogoHAa NOMynAuMM Kak 3/eMeHTapHOe 3BOJIOLMOHHOE fABMeHue. 3akoH
reHeTM4ecKoro pasHosecus K. Xapaw, B. BaitHbepra.

AnemMeHTapHble (akTopbl (ABVXKYLUME CWU/bl) 3BOMOUMW. MyTauUOHHbIN
npouecc. KombuHaTMBHas W3MeHUYMBOCTb. [lpeld TreHOB —  C/yyaiiHble
HeHanpas/ieHHble N3MEHEHWS YacToT asifienelt B nonynaumax. dgeKkT ocHoBaTeNs.
Ippexm oymuinounoeo eopaviuika. CHUMNCEHUE 2eHeMUYecKo20 pa3H000pa3Usl.
npuuunsl u creocmsus. llposenenue agpghexma opetigha 2enos 8 6ONLUIUX U MATILIX

HONYIAYUSIX. Murpaumn. 3onaumsa Monynsaunii: reorpaguyeckas
(MpocTpaHCcTBEHHAs), bronornyeckas (PenpoayKTMBHasN).
EcTecTBeHHbIn OTGOP — HanpaBnAwWMA  aktop 3sonouun. Popmbl

€CTECTBEHHOro  OTGOpa:  ABWMXKYLUMIA,  CTAOWUIM3MPYIOLWMIA,  paspblBatoLLni
(an3pynTuBHbIA). Monosoi 0T60pP. BO3HWKHOBEHME W 3BOMOLMA COLMAIbHOIO
MOBeAEHWNS XXMBOTHbIX.

[pnCnoco6/ieHHOCTL  OpPraHW3MOB  Kak  pesynbTaT  MUKPO3BOJHOLMW.
BO3HNKHOBEHWE NPUCNOCO6/IEHNIA Y OpraHn3mMoB. ApoMopdo3bl U aMoaganTaLuu.
[Mpumepsbl Np1cnocobneHnii y opraHn3moB: MOpMOnornyeckmne, msnonormyeckme,
oroxumunyeckme,  nosefeH4Yeckme.  OTHOCUTENbHOCTb  MPUCMOCOBIEHHOCTY
OpraHv3mMoB.

Bug, ero kputepum un CTpyKTypa. BurpoobpazoBaHue Kak pesy/bTar
MUKPO3BOMoLMN. M3onaums — K/IoYeBOW (hakTop BuAoobpasoBaHus. yTn u
Crocoobl B1L,0006pa30oBaHus: asinonaTpuyeckoe (reorpaduyeckoe),
cumnatpuuyeckoe  (3KOMOMMYECKOe),  «MFHOBEHHOe»  (monuniouamsauus,
rmépuamsaums). antebHOCTb 3BOMOLMOHHbIX MPOLIECCOB.

MexaHn3mbl (DOpPMMPOBaHMA BUOOrMYECKOro pasHoobpasus.



Po/b 3BO/IOLMOHHOIR 61O0rnM B pa3paboTke HayUYHbIX METOLOB COXpPaHEHUS
bropasHoobpasnsa. MUKPOIBONIOUMA U KO3IBOMOLUMSA NApasMToOB M UX XO34EB.
MexaHn3Mbl (hOPMUPOBAHNSA YCTONYMBOCTM K aHTUOMOTMKAM U CNOCo6bl 60pbObI C
Hei.

JleMOoHCcTpanuu

MopTpeTsl: C. C. YeTBepnkos, 3. Maiip.

Tabnmubl 1 cxembl: «MyTauMoHHaA W3MEHUMBOCTL», «[llonynsaunoHHas
CTPYKTYypa Buga», «Cxema nposiBfieHns 3akoHa Xapan—BaH6epray», «[BuxyLune
CWUNbI 3BOSTOLMUNY», «IKONOrMYecKas U30NaumMs nonynsunin ceBaHCKOM (openm»,
«["eorpaduueckas n30nauMs NIMCTBEHHNLIbI CUOMPCKOI M NNCTBEHHULbI AayPCKOA»,
«MonynAUMOHHbIE BOSHbI YMCNEHHOCTU XULHWKOB M XXEPTB», «Cxema AeNCTBuS
eCTEeCTBEHHOro 0Toopa», «PopMbl 60pbObI 38 CYLLECTBOBaHMEY, «HLYCTpUabHbIN
MenaHusm»,  «KuBble  MCKonaemble»,  «[MOKPOBUTENbCTBEHHAs  OKpacka
XUBOTHbIX», «[lpefynpexjarollas OKpackKa >XWMBOTHbLIX», «PU3M0N0rn4eckmne
agantaumm», «l1pucrnoco6/eHHOCTb OpraHM3MoOB U €€  OTHOCUTENbHOCTbY,
«Kputepun Buga», «Buapl-aBoiHMKN», «CTPYKTYpa Buaa B npupoae», «Cnocoosbl
B1A006pa3oBaHus», «["eorpagmueckoe B1goo6pasoBaHue TPEX BUAOB NaHAbILLIER»,
«QKO/0rnyeckoe BMA006pa3oBaHMe BWUAOB CUHULY», «[MOAUMNOMALI PacTEHUIA»,
«KanycTHo-pefieuHblin rmopuna».

Ob6opynoBaHue: repbapmmn pacTeHNiA, KOMNEKLUN HAaCEKOMBIX, Yy4ena nTuL, 1
3Beperi C Npumepamm pasiMyHbIX NPMCNOCoBIeHiA, Yyyena NTUL, U 3Bepeil pasHbIX
BMAOB, repbapum pacTeHWii 6IN3KMX BUAOB, 06Pa30BaBLUMXCA Pa3INYHbLIMU
crnoco6amw.

JlaGopaTopHasi padora «BblIsiBIeHVE M3MEHUNBOCTU Y 0CO6EN OJHOr0 BUAA».

JlaGopaTopHasi paGora «[1pucnocobseHns opraHn3mMoB Y UX OTHOCUTE/TbHasA
Lle/1lecoobpa3HOCTb».,

JlaGopaTopHasi padora «CpaBHeHVWe BMAOB MO MOP(OIOrMYECKOMY
KPUTEPUIO».

Tema 3. Makpo3Bo/IIOIIHS U €€ pe3yJbTaThl

MeToabl  M3y4eHWs  MakKpo3sosouMK.  [lasieOHTONOrnMyeckne  MeToApbl
n3ydeHus asomoumun. [epexogHble  (OPMbl K (PUNOreHeTUYeCKMe pagbl
OpraH13moB.

Buoreorpauyeckne metofbl U3ydeHUs 3sonounn. CpaBHeHWe (opbl U
(hayHbl MaTepuKoB WM OCTPOBOB. Buoreorpauyeckmne obnactu 3emnn. Buapl-
3HAEMUKM N PESTUKTI.

AMOPUONOrMyYeckne 1 CpaBHUTEILHO-MOPGOIOTNYECKME METOAbI U3YYeHUs
3BOMOUMN. [eHEeTUYECKMe MexaHU3Mbl 3BOJIKOLMN OHTOreHe3a U MOSAB/EHUSA
3BO/MOUMOHHBLIX  HOBLUECTB.  [OMONOrMYHbIE M aHaIOTUYHbIE  OpraHsbl.
PyovMeHTapHble  opraHbl M ataBu3Mbl.  MONEKyNAPHO-TeHETUYECKME,



BMOXUMUNYECKME N MaTeMATMYeCKe METOAbI N3yYeHNs 3BOMOLUN. [TOMOMOrMYHbIe
reHbl. COBpeMEeHHbIE METO/AbI MOCTPOEHUS PUTOTEHETUYECKNX [1EPEBLEB.

XPOMOCOMHbIe MyTaLuMmM 1 3BOOLNSA TeHOMOB.

O6uyme 3aKOHOMepPHOCTU (MpaBwunia) 3BONKOUNWN. [Ipunyun cmenvt gynkyuil.
HeobpaTtmocTb 3Bonounn. AgantveHaa paguaums. HepaBHOMEPHOCTb TEMIOB
3BOMIIOLNN.

JemoHcTpanuu

MopTpeTbl: K. M. bap, A. O. KoBanesckuii, ®. Mtonnep, 3. NeKKensb.

Tabnuubl U cxembl: «PUNOreHETUYECKNIA PAL Nowwagn», «ApPXeonTepUKC,
«3Bepo3ybble  dulepbl»,  «Cterouedansbl»,  «PUHMOPUTBLI»,  «CeMeHHble
ManopoTHUKM», «buoreorpagmyeckne 30Hbl 3eMau», «[perd KOHTUHEHTOB»,
«PennkTbl», «HavanbHble CTaAuM 3MOPUOHAIBHOrO PasBUTUA  MO3BOHOUHbIX
XMBOTHbIX», «[ OMOMOrNYHbIE W  aHa/IoTMYHble opraHbl», «PYAUMEHTbI»,
«ATaBM3MbI», «XPOMOCOMHblE HAbOpbl 4YesloBeKa W LIMMMaH3e», «[ naBHble
Harnpas/ieHWsa 3BOOUNN», «O6LLMEe 3aKOHOMEPHOCTM 3BOSTOLUN».

O6opynoBaHMe: KOMMeKuMKn, repbapmmn, MynsHKuM WUCKOMaemblX OCTaTKOB
OpraHn3MoB, MYNAXKMU FOMOMOTNYHbIX, aHaIOrTUYHbIX, PYAUMEHTaPHLIX OpraHoB U
aTaBM3MOB, KOJINEKL MU HaCEKOMbIX.

Tema 4. IIpoucxoxkaenne U pa3BUTHE KU3HH HA 3eMJie

HayyHble TnnoTesbl MPOUCXOXAEHMSA >XM3HM Ha 3emnie. ABUOreHes u
naHcrnepmus. [loHayyHble MpefCcTaBneHNs O 3apPOXKAEHUMN XKU3HU (KpeaunoHu3Mm).
['MnoTes3a NOCTOAHHOIO CaM03apOXKAEHUA XN3HU U e€ OMpoBepXXeHME onbiTamn .
Peawn, J1. CnannaHuaHwn, J1. MacTepa. MponcxoxaeHne XmnsHm 1 actpobronorus.

OCHOBHbIe aTansbl HeopraHM4ecKomn 3BOMOLNN. MnaHeTapHas
(reonorvyeckast) 3aBonOUMA. XUMMYeckas 3BOMOUMA. ABUOTeHHbIA CUHTE3
OpraHMYyeckux BeLecTB M3 HeopraHuyeckux. OnbiT C. Munnepa u . HOpu.
O6pa3oBaHue MNoMMepoB 13 MoHoMepoB. KoauepsaTHas runotesa A. . OnapuHa,
rmnotesa nepBuYHOro 6ynboHa [K. XongeilHa, reHetuyeckas runortesa I
Ménnepa. Pu6osumbl (T. Yek) u runotesa «mupa PHK» Y. [un6epra.
dopmupoBaHne MemobpaH 1 BO3HUKHOBEHWE NMPOTOK/IETKMN.

icTopua 3emnn 1 MeToAbl e€ n3yyeHus. ickonaemble OpraHMYecKmne oCTaTKu.
FeoxpoHonorus n eé mMetogbl. OTHOCMTeNbHAsA M abCcoNtOTHas TeOXPOHO/OMUS.
["eoxpoHoNornyeckas LWKana: 30HbI, 3pbl, Nepuoabl, INOXN.

HayanbHble 3Tanbl OpraHMYeckoin 3ssonoumn. [losBrieHVe W 3BOMKOLMA
NepBbIX K/ETOK. IBOMOUMA MeTabonmama. BO3HMKHOBEHME MEPBbLIX 3KOCKUCTEM,
CoBpeMeHHble MUKPOOHble BUOMNEHKN KaK aHasior nepBbiX Ha 3emsie COOOLLECTB.
CTtpomatonnTbl. [NpoKaproThl U 3YKapnoThI.



[MponcxoxkaeHne aykapmoT (CMMOKMoreHes). SBONOLMOHHOE NMPOUCXOXKAEHNE
BUPYCOB. [1pOMCXOXKAEHWE MHOMOKIETOYHbIX OpraHu3MoB. BO3HWKHOBeHMe
OCHOBHbIX Py MHOIOK/ETOYHbIX OPraHn3mOoB.

OCHOBHble 3Tarnbl 3BOMOLUMM BbICUMX pacTeHWUA. OCHOBHblE apoMOpP(O3bI
pacTeHWin. BbIxog pacTeHuMid Ha cywy. [losiBfeHWe CrOpPOBbIX PacTeHUA W
3aBoeBaHMe UMK cywun. CemeHHble pacTeHus. [1poMCXOXAeHVe LBETKOBbIX
PacTEHWIA.

OCHOBHble 3Tanbl 3BOMOLUMM XMBOTHOrO Mupa. OCHOBHblE apoMopo3bl
XXMBOTHbIX. BeHAckast hayHa. KemOpuIACKMIA B3pbIB — MOSABMEHNE COBPEMEHHbIX
TUNOB. NepBble XOPAOBbIE XMBOTHbIE. YKM3Hb B BOAE. IBOMOLMNA MO3BOHOUHbIX.
MponcxoxaeHre ampuonin n penTUaniA. TPOMCXOXKAEHNE MIEKONUTAOLWNX W
nTvy. TpuHUMN  KAYeBoro apomopgosa. OcBOeHWe 6ecrno3BOHOYHLIMU U
MO3BOHOYHbLIMW YXMBOTHbIMU CYLLN.

Pa3BuTME >XM3HW Ha 3emsie MO 3pam M Nepuojam: apxei, MPOTepO30M,
Naneo3oi, Me30301, KaiHo30M. O6LLas XapaKTepuUCTNKa KnmmaTa U reofiormyeckumx
npoueccos. NosiBNeHEe 1 pacLBeT XapaKTepHbIX OpraHM3MoB. YT/1e06pa3oBaHue:
ero yc/ioBus v BIMSIHWE Ha ra3oBblil COCTaB aTMOCHepbI.

MaccoBble BbIMMPaHUS — 3KOMOTMYECKMe KPU3UChI MPoLsioro. MNpuinHbl v
CNeACTBMS MAcCOBbIX BbIMMpPaHUi. COBPEMEHHbLIM 3KONOrMYECKUIA KPU3KUC, ero
ocobeHHoCTH. [NMpobnema coxpaHeHns bMopa3Ho06pa3nsa Ha 3eme.

CoBpeMeHHasi CMCTeMa OpraHmMyeckoro mupa. FpuHUMNbI Knaccugukaumm
opraHn3moB. OCHOBHble CUCTEMATUYECKIWE TPYMMbl OPraHn3MOB.

JemoHcTpanuu

MopTpetbl: @. Pean, J1. CnannaHuaHn, J1. MNactep, N. . MeuHunkos, A. W.
OnapvH, k. XongeiH, I'. Ménnep, C. Munnep, I'. KOpn.

Tabnuubl 1 cxembl: «Cxema onbita @. Pegn», «Cxema onbiTa J1. Mactepa no
N3y4YeHUI0 camMo3apoXKaeHUsa »XnsHu», «Cxema onbita C. Munnepa, . KOpu»,
«OTanbl  HEOPraHW4YeckorW  3BOMOUMMY»,  «[ €OXPOHONMOrMYECKas  LUKana,
«HayvanbHble aTanbl OpraHNYeckor 3BoMOLUMKN», «CxeMa 06pa3oBaHUs 3yKapuoT
NyTéM cumouoreHesa», «CucCTeMa >XMBON MpUPOAbI», «CTpoeHMe Bupyca,
«ApOMOpo3bl  PaCTEHUR», «PUHUODUTLI», «OAHOKMIETOUYHbIE BOLOPOC/N,
«MHOrOKNeTOUHble  BOAOPOC/N», «MXu», «[ManopoTHUKN», «[ 0N0CEMEHHbIE
pacTeHus», «OpraHbl LIBETKOBbLIX PacTeHUI», «CXema pa3BUTUS XXMBOTHOIO M1pa,
«ApOMOPG03bl XKMUBOTHBLIX», «lpocTenlume», «KnLeyHononocTHble», «Mnockue
uepBu», «UNeHUCTOHOrMEe», «Pblbbl», «3eMHOBOAHbIE», «[pECMbIKAOLLNECH,
«[Mtnupl», «MnekonuTaroLme», «PasBnTHE XU3HWU B apXeCKon ape», «Pa3BuTume
XW3HN B MNPOTEPO3OMCKON 3pe», «Pa3BUTUE >KM3HM B Mane030MCKON 3pe»,
«Pa3BnTNE XN3HN B ME3030MCKOI 3pe», «Pa3BUTME XN3HN B KaHO30MCKOMN 3pe,
«COBpPeMeHHas CUCTemMa OpraHM4yecKoro Mmpa.



Ob6opyfoBaHue: repbapuy  pacTeHWUA Pas/IMUHbIX OTAENOB, KOMIEeKLUK
HaceKOMbIX, B/laXKHbIe MpenapaTbl XXMBOTHbIX, PaKOBWHbI MOJIIFOCKOB, KOJIEKLMN
NI NIOKOXKUX, CKEeNETbI MO3BOHOYHbIX XXMBOTHbIX, Yydesia NTuL, 1 3Beper, KONIeKLMm
OKaMeHenoCTel, MOo/e3HbIX WCKOMaeMbIX, MYNSHKA  OpPraHMYecKmx OCTaTKOB
OpraH13moB.

Bupryanbnas sadoparopuas padora «MogenmposaHue onbITos Munnepa—
FOp¥ No n3yyeHnto abMoreHHOro CUHTe3a OpraHNYecKnX CoeiMHEHNIA B MEPBUYHOIA
aTmocgepe».

JlaGopaTopnass padGora «M/3yyeHrne M onucaHMe WCKOMaeMbIX OCTATKOB
APEBHMX OPraHN3mMOoB».

IIpakTuyeckas: padora «l/3yyeHMe OCOOEHHOCTEN CTPOEHMS pPacTeHWiA
pasHbIX OTAEN0B.

IIpakTuyeckasi padora «l/13yyeHre 0CO6EHHOCTEN CTPOEHUS MO3BOHOUHbIX
XXMBOTHbIX».

Tema 5. [IpoucxokaeHue 4eJ10BeKa — AaHTPONOr eHe3

Pa3fenbl 1 3aga4v aHTpononornn. MeTofbl aHTPONOMOTUN.

CTaHOB/IEHNE NpPeACTaBNEHNA O NMPOUCXOXKAEHUM 4YenoBeKa. PenmrnosHole
BO33peHusi. COBPEMEHHbIE HayYHble TEOPUN.

CXO[CTBO YenoBeKa C XXMBOTHbIMWU. CUCTEMATUYECKOE MOMOXEHWE Ye/lOBEKa.
CBuieTenbCTBa  CXOACTBA  YeioBeKa € KMBOTHbIMW:  CPaBHUTE/IbHO-
MOpP(ONOrnyeckme, 3aMOpUONOrnyeckue, (h1310/10r 0-6MOXMMUYECKUE,
noeegeHyeckre. OTIMUMA YenoBeKa OT XXMBOTHbIX. MPAMOX0XKAEHME U KOMIEKC
CBA3aHHbIX C HUM MpPWU3HaKOB. PasBMTUe rOMI0BHOr0 MO3ra U BTOPOW CUrHA/IbHOM
CUCTEMBI.

Aswxywne cunbl (hakTopbl) aHTPONoreHesa: 6MOMOrnMYecKne, counabHble.
COOTHOLLIEHNE BUONOrNYECKMX M COLMabHbIX (DAKTOPOB B aHTPOMOreHese.

OCHOBHblE CTagun aHTpororeHesa. PaHHME 4esioBeKOOOpasHble 00e3bsHbI
(MPOKOHCY/bI) U paHHWEe MOHInAbl — 06LLMe NPeAKN YenoBeKO0OpasHbIX 00e3bsAH U
nofen. ABCTparionNUTEKN — ABYHOrne Npeakn ntogein. YenoBek ymesnbli, rnepsble
N3roTOB/IEHUS OPYAUK TpyAa. YenoBek NpsMOXOAALLMIA 1 NepPBbIil BbIXOZ N0LeN 3a
npegenst Agprku. Yenosek reingens6eprckuin — 06LmMin Npefok HeaHaepTabCKOro
Ye/loBEKA WM YesloBEKA Pa3yMHOro. YesioBeK HeaHAepTa/lbCKUMA Kak BUA JOLEN
XO/I0AHOr0 K/MMarta. YenioBeK pasyMHbI COBPEMEHHOrO TWNa, [AEeHWUCOBCKMUM
Ye/loBEK, OCBOEHME KOHTUHEHTOB 3a npedenamu Adpukun. [ManeoreHetmka K
naseoreHoMuKa.

IBOMOLMSA COBPEMEHHOrO YesioBeka. ECTeCTBEHHbI OT6Op B MOMyNsumax
yenoseka. MyTaUMOHHbIA npouecc M noanmopgusm. MonynsaumoHHbIe BOJHbI,
Opeid reHoB, MUrpaumsa u «3MMeKT OCHOBATENA» B MONYNALMAX COBPEMEHHOIO
yesioBekKa.



Uenoseyeckne pacbl. [loHATME 0 pace. bonbluve pacbl: eBporneongHas
(eBpasniickas),  aBCTpano-HerpomaHasi  (3KBaTopuanbHas),  MOHIOMONAHAS
(asnatcko-amepuKaHckas). Bpems u MNyTW paccefieHUs 4enoBeka MO MJaHeTe.
EANMHCTBO  4enoBeyeckKuMxX  pac. HayyHas  HecocTOATeNlbHOCTb — pacu3ma.
[Mprcnoco6/ieHHOCTb  YesioBeKa K pasHbiM  YCNOBUAM  OKPY>XKatoLein cpefbl.
BnusiHue reorpaduueckori cpeabl 1 apeiida reHoB Ha MOPGOIor K 1 U3nMonorunto
yesioBeka.

MexancumnanHapHole  MeTodbl B (m3nyeckoil  (6Monornyeckon)
aHTpononornn.  3BOJMIIOLMOHHAA  aHTPOMosorMa 1 NaseoaHTPOrnosorus
YenioBeYeCKMX NONynsunin. bruocoumanbHble UCCNefoBaHUA NPUPOAbLI YenoBeka.
ccnepoBaHne KO3BOMHOLMN BMOMOMMYECKOr0 M COLNANIbHOTO B Ye/OBEKE.,

JleMoHCcTpanuu

MopTpeTbl: Y. AapsuH, J1. Jluku, A. A. PoruHckuin, M. M. I"'epacmos.

Tabnmubl N cxembl: «MeTofbl aHTPOMOOrNM», «I"0OIOBHON MO3I YesI0BEKa,
«YenoBekoobpasHble 00e3bsHbI», «CKefeT 4enoBeka W CKeNeT  LUMMMaH3e,
«PYANUMEHTbI U aTaBuU3Mbl», «[BUXKYLLNE CUbl aHTPOMOreHesa», «9BO/OLNOHHOE
OPEBO  4enoBeKa», «ABCTPasonuTek», «YenoBek ymenbi»,  «Yenosek
NPAMOXOAALLNIA», «eHNCOBCKNIA YenoBeK» «HeaHaepTanbLbl», «KpOMaHbOHLbI»,
«[lpeaKn yenoBeka», «3ATarbl 3BOOLNN YeNloBeKa», «Pacbkl Ye/I0BEKa.

ObopynoBaH/e: MYNsHKM  OKaMeHenocTel, NpPeAMeTOB  MaTepuasibHOM
KyNbTypbl MPeaKOB 4enoBeKa, penpogykumm  (dortorpadun) KaptmH C
MU(ONOTMYECKUMU N OUOBNENCKUMUN  CHOXXETaMW  MPOUCXOXAEHUS  YeroBeKa,
(hoTorpamm HaxoLoK MCKOMaeMbIX OCTATKOB Ye/I0BEKA, CKE/IET YesioBeKa, MOAe b
yepena YenoBeKa 1 Yepena LmMmnaH3se, Mofe b KUCTU YesioBeka U KUCTU LUMMMNaH3e,
MOZenn Topca NpeiKoB YesioBekKa.

JlaGopaTropuasi padora «/I3ydyeHne OCOGEHHOCTell CTPOEHUS CKeneTa
YenoBeKa, CBA3aHHbIX C NPAMOXOXAEHNEM>.,

IpaxkTyeckas padora «/13ydeHne IKOOMMYECKMX afanTaLnii YeoBeKay.

Tema 6. Jkosormsi — Hayka O B3aUMOOTHOLIEHUSIX OPTraHU3MOB U
HAJOPraHU3MEHHBbIX CHCTEM € OKPYKaKoUIeH cpeaoi

3apoxkaeHwve v passuTue akonorun B Tpyaax A. Nyméonbarta, K. @. Pynbe, H.
A. CesepuoBa, 3. lekkend, A. TeHcnn, B. H. Cykayésa. Pasgenbl M 3agadn
aKonormmn. CeAsb 3KOIOMUK C APYrMIN HayKamu,

MeToabl akonoruu. lonesble HabMOAEHUA. IKCMEPUMEHTbI B 3KOMOMW:
npupogHble 1 nabopartopHble. MogenupoBaHue B 3KOMOTMKM. MOHUTOPUHT
OKpY)KatoLLLEW cpefbl: NOKa/bHbIA, PErMoHasbHbIA U FNOGa/bHBINA.

3HayeHVe  9KOMOTMYECKMX  3HaHWIA  ANs  JenoBeka.  JKOMOrmyeckoe
MMPOBO33PEHME KaK OCHOBA CBSI3el YesioBeyecTBa C Npupoaon. dopmupoBaHme
3KO/0rMYeCKOM KYNbTYPbl U 3KOMOMMYECKO rpaMOTHOCTI HaCceNeHNs.



JdeMoHCcTpanMu

MopTpetbl: A. F'ym6onbar, K. ®. Pynbe, H. A. CeBepuoB, 3. Nekkenb, A.
TeHcnu, B. H. Cykaués.

Tabnunubl 1N cxembl: «Pa3fenbl 3KoMorMm», «MeTtofbl aKonorum», «Cxema
MOHUTOPWHIa OKPYXXatoLLei cpefbls.

JlaGoparopHas pabora «M3yyeHmne METOA,08B 9KONOrNYeCcKmx
nccneaoBaHnm».

Tema 7. Opranusmsl 1 cpeaa o0UTAHUSA

JKonornyeckme (HakTopbl U 3aKOHOMEPHOCTU MX AencTeums. Knaccugmkayms
9KO/MIOTMYeCKnX (hakTopoB: abnoTMYecKne, bUOTHUYECKne, aHTponoreHHble. O6Lme
3aKOHOMEPHOCTU [ENCTBMS 3KONOrnyecknx haktopos. Mpasmno muHumyma (K.
LLinpeHrens, HO. JInbux). TonepaHTHOCTb. IBPUOWOHTHbIE UM CTEHOOWOHTHbIE
OpraHun3msil.

Abunotnyeckme aktopbl. CBET KaK 3KoMornyeckui akrop. [eicteue
Pa3HbIX Y4aCTKOB COJIHEYHOrO CMeKTpa Ha OpraHu3Mbl. OKOMOrMYEecKue rpymribl
PaCTEHUIA W >KMBOTHBLIX MO OTHOLIEHMIO K CBeTy. CurHasbHad posb CBETA.
doToneproan3m.

Temnepatypa KakK 3KOMOMMYecKuii hakTop. [eicTeme Temneparypbl Ha
opraHusmbl. MNoONKMNOTEPMHbIE N TOMOWOTEPMHbIE OPraHM3mbl. IBPUTEPMHbIE U
CTEHOTEPMHbIe OpraHn3Mbl.

BnaxXHOCTb Kak 3Konornyeckuin aktop. [pucnocobneHns pacTeHun K
nofaepkaHunio BogHOro 6anaHca. Knaccugmkaums pacTeHWA MO OTHOLLUEHWUIO K
Boge. [pncnocob1eHns XXMBOTHBIX K M3MEHEHWIO BOAHOIO PEXMMA.

Cpefbl 06UTaHWA OpraHM3MOoB: BOAHasA, Ha3eMHO-BO3AYLUHas, MOYBEHHaS,
rnybuHHas  MOAMOYBEHHasd,  BHYTPMOPraHu3MeHHas.  PU3NKO-XMMUYECKME
0C06eHHOCTY cpef, 06MTaHUs opraHM3MoB. prucnocobneHns OpraHM3MoB K XKU3HM
B Pa3HbIX Cpefax.

Buonornyeckne putmbl. BHewHWe W BHYTpeHHME pPUTMbl. CyTOYHbIE U
roguyHble putMmbl. MprcrnocobneHHOCTb OPraHNM3MOB K CE30HHBLIM M3MEHEHUAM
YC/TOBUIA YKM3HMW.

YKn3HeHHble (hopMbl OpraHn3mMoB. IMoHATKE 0 XXM3HEHHOW opmMe. XKU3HEHHbIE
(hopmbl pacTeHW: AepeBbs, KYCTapHUKKW, KYCTapHUYKW, MHOMOMETHUE TpaBbl,
OAHONeTHUe Tpasbl. XXN3HEHHbIe (DOPMbl XXMBOTHBIX: TMAPOOUOHTLI, re0OUOHTI,
a3p00bMOHTbI. OCOOGEHHOCTN CTPOEHMA 1 06pa3a XKMU3HW.

BroTnyeckme haktopbl. Buabl GMOTUYECKNX B3aMMOAENCTBUIA: KOHKYPEHLMS,
XULHNYECTBO, CMMOMO3 1 ero opmbl. MapasuTnsm, Koonepauus, MyTyasnsm,
KOMMEHca/IM3m (KBapTUPAHTCTBO, Hax/Ie6HNYEeCTBO). HeTpodgmyeckune
B3aMMOAENCTBNA  (TOMMYecKue,  opudeckne,  (habpudeckne).  3HayeHue



OMOTUYECKMX B3aMMOLENCTBUIA ANA  CYLLECTBOBaHMS OpraHM3MoOB B Cpefe
06uTaHMA. MPUHLMN KOHKYPEHTHOIO UCK/THOUEHMS.

JleMoOHCcTpanuu

Tabnmubl U CXeMbl: «OKOMOrnyeckme ¢akTopbl», «CBETOBOW CMEKTP»,
«OKOMOrMYEeCcKne rpynnbl XXMBOTHbLIX MO OTHOLUEHUIO K CBETY», «Ten/0KPOBHbIE
YXMBOTHbIE», «XOMIOAHOKPOBHbIE XXWUBOTHbIE», «®DU3NONOTMYECKME aJanTauum
XXUBOTHbIX», «Cpeabl 00UTaHMA OpraHM3MoB», «bKOMorMyeckne pUTMbI»,
«XKM3HEHHbIE (DOPMbI PaCTeHUIN», «XKN3HEHHbIE (DOPMbI XXMBOTHbIX», «QKOCUCTEMA
LLUMPOKOSIMCTBEHHOIO fleca», «3IKOCUCTEMA XBOMHOrO fieca», «Llenn nuTaHms»,
«XULLHNYECTBOY, «[lapasuTnsm», «KOHKYpeHUna», «CnmMob103»,
«KoMMeHcann3m».

O6opypoBaHve: repbapuv pPacTEHUIA N XKUBOTHbLIX, MPUCMOCOBNEHHBIX K
BMMAHUIO  Pa3/IMYHbIX 3KO/IOTMYEeCKMX (hakKTopoB, repbapum CBETOM0OMBBIX,
TEHeNtOMBbIX N TEHEBbIHOC/MBbLIX PaCTEHWA, CBETOMOOMBLIE, TeHeNobMBble U
TEHeBbIHOC/IMBble KOMHATHbIE pacTeHWUs, repbapun 1 KOMnekuun Tennontobmnsblx,
3MMOCTOMKMX, MOPO30YCTONYMBBLIX PacTeHWI, vydena NTUL 1 3Bepei, repbapumu
PacTEHWNA, OTHOCALMXCA K rurpogmuTam, Kcepoutam, Me3odutam, KOMHATHbIE
PacTEHUS AaHHbIX TPYMM, KOMEKUUM XKXNUBOTHBIX, 0OUTAKOWMX B pasHbIX cpejax,
repbapn 1 KOMNEKUMW PacTeHMin W >KMBOTHbIX, 00MafaloWwmnx Yepramu
MPUCNOCO6/IEHHOCTM K CE30HHBLIM W3MEHEHUAM YCNOBUIA XKU3HK, repbapun K
KONNEKUMN PacTEHNA U XKUBOTHbLIX Pas/IMUHbIX XWU3HEHHbIX (HOPM, KOMNeKuun
YXMBOTHbIX, Y4aCTBYHOLMNX B PasIMUHbIX BUOTUYECKNX B3aMOLENCTBUSIX.

JlaGopaTopHnass paGora «BbISiBNeHVe npucnocobneHnii opraHu3MoB K
B/IMSHUIO CBETa.

JlaGopaTopunass paGora «BbISiBNeHWe npucnocobsieHnii OpraHM3MoB K
B/IMSIHUIO TEMMEPATYPbI».

JIaGopaTopHast padora «AHATOMUYECKME 0COBEHHOCTI PAaCTEHNI U3 Pa3HbIX
MeCT 0OMTaHNA».

Tema 8. Iko10rusi BUI0OB U MOMYJISIIIMA

JKOMOrNYECKMe  XapaKTepPUCTUKX  MOMYNALmMK, Monynauwns Kak
bronornyeckas cucrema. Posib HEOAHOPOAHOCTM Cpefbl, (IM3NYECKMX 6apbepoB U
0CO6EHHOCTe 61onorMn BULOB B (DOPMMPOBAHNM NPOCTPAHCTBEHHOW CTPYKTYPbI
nonynaumit. OCHOBHble MoOKasaTen MOnynAauMn: YUCNEHHOCTb, MIOTHOCTb,
BO3pacTHas W MofoBas CTPYKTypa, POXAAEMOCTb, MPUPOCT, TeMn PocCTa,
CMePTHOCTb, MUTpaLus.

Jkonornyeckas CTpykTypa nonynaumn. OLeHKa YUCNEHHOCTU MOMyNsauuu.
AnHamyka nonynaumm n eé perynauusi. bBUoTuyecknin noteHuman nonynsauuu.
MogenvpoBaHue AMHaMUKK nonynaumm. Kpreble pocTa YNCIEHHOCTI NONYNALUN.
KpvBble BbDKMBaHUS. Perynaums 4YucieHHOCTU nonynsuuid: ponb  (hakTopos,



3aBUCALLMX U He 3aBUCALLMX OT NIOTHOCTU. DKOOTNYECKMe cTpaTerum Bugos (r-
K-cTparerun).

[MoHATME 00 3KO/IOTMYeCcKoin Hue Buaa. MectoobutaHne. MHOromepHas
MOAEeNb 3KONOrMyeckorl Huwm .M. XaTumHcoHa. Pa3mepbl 3KOMOrMYecKoi
HULWWK. MoTeHUManbHas 1 peann3oBaHHasA HULLN.

Bug Kak cuctema nonynauuii. Apeanbl BUAOB. Buabl M UX >KWU3HEHHbIE
cTpaTeruu. KoNornyeckmne 3KBUBANIEHTDI.

3aKOHOMEPHOCTM MOBEAEHNA W  MUrpaumii XXUBOTHbIX. Buonorunyeckue
NHBa3UN Yy>KEPOAHbLIX BUAOB.

JlemoHcTpanuu

MopTpeT: XK. V. XaT4NMHCOH.

Tabnmubl 1 CcXembl: «OKOMOrMYeCKMe XapakTePUCTUKM  MONYNALUN»,
«[1pOCTpaHCTBEHHAA  CTPYKTypa nonynauuu», «Bos3pacTHble  nupaMmuibl
nonynaumm», «CKOPOCTb  3aceNeHuMa  MOBEPXHOCTU  3eMan  pas/IMYHbIMU
opraHusamammy», «Mogesnb 3K0N0rnyeckom Huwmu x. V. XaTuymHcoHa.

O6opypnoBaHuve: repbapun pacTeHnU, KONMEKLMMN XXUBOTHbIX.

JlaGopaTopHasi padora «[1pnucnocob1eHns CEMAH PacTEHUIA K pacCeneHmto».,

Tema 9. Ixosorusi coo01MIECTB. IKOJIOrHIECKHE CUCTEMBI.

CoobulectBa opraHu3moB. bBuoueHO3 u ero cTpykTypa. CBfsu MeXay
opraHv3mamu B 6MOLIEHO3E.

JKocuctema Kak OTKpbiTas cuctema (A. K. TeHcnn). PYHKUMOHA/bHbIE
ONOKM OpraHM3MOB B 3KOCWCTEME: TMPOAYLEHTbI, KOHCYMEHTbI, PefyLEHTHI.
Tpogmyeckne ypoBHW. Tpodmueckne uenu u ceTu. AOUOTUYECKME OJIOKU
akocucTeM. MouBbl U Wbl B 3KOocMcTeMax. KpyroBopoT BELLECTB U NOTOK 3HEPruun
B 3KOCUCTeMe.

OCHOBHbIe NoKasaTesin 3KocucTembl. bBriomacca 1 NPOAYKLUMA. KOMOTMYeCcKue
nupaMubl Ymncen, 6romacchl 1 3HePruu.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiixu. Diykmyayuu.
HanpaBneHHble 3aKOHOMEPHbIE CMEHbl COOOLLECTB — CyKueccuu. epBuYHbIe U
BTOPUYHbIE CYKLECCUM W WX MPUYUHbI. AHTPOMOreHHble BO3M4ENCTBUA Ha
cykueccun. KnvmakcHoe coobLecTso. briopasHoobpasme v nosHoTa Kpyrosopora
BELL,ECTB — OCHOBA YCTOMUYMBOCTN COOBLLECTB.

[TpnpoaHbIE 3KOCUCTEMbBI. Dxocucmembl 03€p u pex. IKocucmemovl Mopell U
OKeaHo8. IKocucmemol myndp, J1ecoe, cmened, nycmoslHb.

AHTPONOreHHble 3KOCUCTeMbl. ArpoakocucteMa. ArpoueHo3. Pasinuma
MeXy aHTPOMOreHHbIMU U NPUPOAHBLIMU 3KOCUCTEMAMMU.

Yp6oskocucTembl. OCHOBHble KOMMOHEHTbI ypboakocucTem. [opofckas
thnopa 1 hayHa. CuHaHTpONM3auMs TOPOACKON (hayHbl. Buonornyeckoe wu
XO035NCTBEHHOE 3HAYEHNe arpo3aKOCUCTEM U1 YPOOIKOCUCTEM.



3aKOHOMEPHOCTU (POPMMPOBAHNSA OCHOBHbIX B3aMMOAENCTBUIA OpraHM3MOB B
aKocuctemax. Porv kackaonozo sgpgpekma u 6ud08-30Upuxamopos (Kiouesvix
81008) 6 yHKYuoHUposaruu 3kocucmem. [NEPEHOC IHEPTUN U BELLECTB MeXAy
CMEXHbIMW 3KOCUCTEMaMU. Y CTONYMBOCTb OPraHn3MoB, NONynALMin U 3KOCUCTEM
B YC/TIOBUAX €CTECTBEHHbIX M aHTPOMOreHHbIX BO3AENCTBUIA.

Mexarnuszmol 6030elicmaust 3a2psA3HeHUll PA3HBIX MUNO8 HA CYOOP2AHUZMEHHOM,
OpP2AHUSMEHHOM, nonyJaiAaAyuOHHOM u IKOCUCMEMHOM YPOBHAIX, OCHO6bl
IKONI02UHECKO2O0 HOPMUPOBAHUA AHMPONOSEHHO20 6030€elCmBUs. METO,U,OI'IOFI/IFI
MOHUTOPUHIa eCTECTBEHHbIX M aHTPOMOreHHbIX 3KOCUCTEM.

JlemoHcTpanuu

MopTpeT: A. )X. TeHCcan.

Tabnmubl 1 cxembl:  «CTpykTypa  6GuoUeHO3a»,  «3JKocuctema
LLUIMPOKOMMCTBEHHOIO Nleca», «3KOCUCTEMA XBOMHOMO neca», « PYHKLMOHa/bHbIE
rpynmnbl OPraHN3MoB B 3KOCUCTEME», «KpyroBOpOT BELLLECTB B 3KOCMCTEMEY, «Llenu
MUTaHUa  (NacTOULIHAs, [eTPUTHasA)», «3IKONOTMYecKas nupammuaa Yucen,
«OKONornyeckas nupammaa 6uomMacchbl», «3IKOMOrMYecKas nupammaa 3Heprmms,
«ObpasoBaHue 6onoTa», «llepBUYHasa cykueccus», «BoccTaHOBMEHWe feca nocre
noXkapa», «3Kocuctema 03epa», «ArpoueHos3», «KpyrosopoT BeLlecTB U MOTOK
3HEPrum B arpoLieHo3e», «pruMepbl YypbO3KOCUCTEMY.

Ob6opynoBaHue: repbapmmn pacTeHWNiA, KOMMEKLMN HAaCEKOMbIX, Yyyesna nTuu, 1
3Bepen, repbapun KynbTYPHbIX Y AMKOPACTYLLMX PaCTEHMIA, aKBapuyM KakK MOfe/b
3KOCUCTEMBI.

IMpaxkTnyeckas padora «/13ydeHne n onucaHre ypbosKoCUCTEMbI».

JladoparopHasi padGora «/I3yyeHne pasHOOOpasud MeKMX MOYBEHHbIX
YNEHNCTOHOIMX B Pa3HbIX 3KOCUCTEMAX».

DrcKypeust «IKCKYpPCUA B TUMUYHBIA GroreoueHo3 (B AybpaBy, bepesHsiK,
eNlbHUK, Ha CYXOA0/bHbIA UM MOWMEHHbIN Nyr, 03ep0, 6010TO)».

Dkekypensi «IKCKYpPCUS B arpo3akocucTemMy (Ha none wanm B TennyHoe
XO035MCTBO)».

Tema 10. buocgepa — riiodasbHas IKOCHUCTEMA

Buocpepa — obuiennaHeTapHas 060n04Ka 3emMnn, rAe CyLecTByeT Wu
CYLLLeCTBOBasIa XW3Hb. Pa3BuTre npeacrasneHnii o buocgepe B Tpygax O. 3kocca.
YueHwue B. N. BepHazackoro o 6roctepe. Obnactu buochepsl 1 eé coctas. XKnsoe
BeLLLeCTBO 6mochepbl 1 ero yHKUUN.

3aKOHOMEepHOCTU CyLLecTBOBaHUA Guochepbl. OCobeHHOCTU Broctepbl Kak
rnobanbHoW 3KocucTembl. AnMHaMMyeckoe paBHoBecKe B 6uoctepe. KpyroBopoTbl
BELL,ECTB M BMoreoxnummnyeckme UMKbl (yrnepoga, a3ota). PUTMUYHOCTL SBIEHNIA B
brochepe.



30HanbHOCTb 6rocdgepsl. MoHATKE 0 6Mome. OCHOBHbIE GUOMBI CYLLW: TYHApPA,
XBOWHbIE Jleca, CMeLlaHHble W LUMPOKO/IMCTBEHHbIE Jleca, CTEMNW, CaBaHHbI,
MYCTbIHW, TPONUYECKIME Neca, BbICOKOropbs. Knmmat, pacTUTeNbHbIA N XXUBOTHbIA
MUP GUOMOB CYLLIW.

CTpyKTypa 1 QyHKLMSA XXMBbIX CUCTEM, OLEHKAa X PECYPCHOro NoTeHUmana n
OrochepHbIX DYHKLNIA.

JemoHcTpanuu

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

Tabnmupbl 1 cxembl: «"eocepbl 3emnn», «KpyroBopoT a3oTa B NPUPOAE»,
«KpyroBopoT yrnepoga B npupoge», «KpyroBopoT Kucropoga B MpUpoae»,
«Kpyrosopot Bogbl B npupoge», «OCHOBHblE GMOMbI CyLLn», «KnMMaTuyeckue
nosica 3emMnu», «TyHapa», «Talra», «CMmellaHHbIA nec», «LLIMPOKONNCTBEHHbI
nec», «CTtenb», «CaBaHHa», «[yCTbIHSA», « TPONUYECKUIA NEC.

O6opypoBaHue: repbapun pacTeHu pasHbiX GIOMOB, KO/IIEKLUM XXNBOTHBIX.

Tema 11. YesioBek U OKpy:Kawinas cpeaa

JKOMOrnYeckme Kpuancbl M WX MNpUYMHbLL. Bo3deincTBve 4enoBeka Ha
orochepy. 3arpssHeHne BO3AYLLIHOM cpefbl. OxpaHa Bo3ayxa. 3arpsasHeHve BOLHOIA
cpefbl. OxpaHa BOAHbIX pecypcoB. PaspylueHue nousbl. OxpaHa MOYBEHHbIX
pecypcoB. MI3ameHeHne Knnmara.

AHTPOMOreHHoe BO3AENCTBME Ha PaCTUTENbHBIA N XXUBOTHbIA MUP. OXpaHa
PacTUTENIbHOTO WM >XMBOTHOMO Mupa. OCHOBHblE MPUHLMMbI OXpaHbl NPUPOAbI.
KpacHble kHUrn. Oco60 oxpaHsiemble npupodHble Tepputopum (OOMT).
BoTaHunueckue cagbl 1 300/10rMYECKME MapKU,

OCHOBHbIE MPUHUMMbLI YCTOMUYMBOrO PasBUTUA YerioBevecTBa U MPUPOAbI.
PauuoOHabHOE  MPUPOAONO/b30BaHWE M COXpaHeHWe  BMOIOrMYecKoro
pasHoobpasns 3emnn. O6LME 3aKOHOMEPHOCTU r/106a/lbHbIX 3KOIOrMYECKUX
Kpn3ncoB. OCO6EHHOCTM COBPEMEHHOI0 KpU3mnca 1 ero BeposTHbIe MOCNeLCTBUS.

Pa3BnTME METOAOB MOHWUTOPUHra PasBUTUA  OMAaCHbIX TEXHOTreHHbIX
npoueccoB. Cucmemuvie ucciedo8anus nepexooa K pecypcocbepezarowell U
KOHKYPEeHmMOCnocobHou sHepeemuke. buonozuueckoe paznoobpasue u 6uopecypci.
Halz;uOHaJleble uH¢0pMCZL;u0HHbl€ cucmemaul, 06601’[61{1/[6’61}01/{4116 Oocmyn K
qubopmauuu nO COCMOSIHUIO OMOENbHbIX 6U008 U 3Kocucmem. (OcHOBbI
sKOpeaburumayuu Kocucmem U Ccnocobos 0OopvOvLl ¢  OUONOBPENCOCHUAMU.
PeKOHCI’}’lpyKI/;u}l MODPCKUX U HA3EMHDBIX IKOCUCmMeM.

JleMoOHCcTpanuu

Tabnmupbl 1 cxembl: «3arpssHeHne aTMochepbl», «3arpsasHeHne rmgpochepol»,
«3arpsisHeHMe NouBbI», «MapHNKOBLIA 3dGeKT», «Oc060 OXpaHsieEMble MPUPOHbIE
TeppuTopumn», «Mogenu ynpasnsemMoro Mmpa».



O6opyaoBaHue: hoTorpaum OXpaHAeMbIX PacTEHUA U XXUBOTHbIX KpacHoM
KHUrn Poccuiickoin depepaunm, KpacHo KHUMM permoHa.



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

JIMYHOCTHBIE PE3YJIBTATDBI

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

B CTpyKType NIMYHOCTHBIX Pe3y/bTaToB OCBOEHWUS MPorpamMmmbl Mo 6rMoornm
BblZe/IeHbl CMeAyHoLLe COCTaBMIAIOLLIME: OCO3HaHME 06YyYatoLMMNCA POCCUCKOMN
rpaXXaaHCKOW MAEHTUYHOCTN — FOTOBHOCTM K CaMOpa3BUTUIO, CAMOCTOATE/IbHOCTK
W CamMOONpefeneHnto, wuanuuue momusayuu K  OOYY4EHUO  6Guonorum,
yenenanpasiennoe passumue BHYTPEHHUX YOEXAEHUA JIMYHOCTM Ha OCHOBE
K/KOYEBbIX LEHHOCTE M UCTOPUYECKUX TpaauuMin pa3BuTUS BMOIOrMYecKoro
3HaHWA, 2comosHocmb u cnocobrocms 00YHaOLWNXCA PYKOBOACTBOBATLCA B CBOEN
[eATeNbHOCTM  LIEHHOCTHO-CMbIC/IOBbIMM ~ YCTAHOBKaMK, MPUCYLLMMU  CUCTEME
610/10rNYeCcKoro 06pasoBaHns, Haruuue npasocosnaHus IKONOrMUYECKON KyNbTYpbl,
cnocobrnocmu cmasums LN U CTPOUTb XKU3HEHHbBIE NaHbI.

JINYHOCTHBbIE pe3ynbTaTbl 0CBOEHWNSA NPOrpaMmMbl Mo 61MoNorMK AOCTUratoTCs B
eIMHCTBE Y4yebHON W BOCMUTATE/IbHOW [AeATeNlbHOCTU B  COOTBETCTBUU C
TPagNLUMOHHBIMIN POCCUIACKMMM COLMOKY/IbTYPHBIMU, UCTOPUYECKUMU N AYXOBHO-
HPaBCTBEHHbLIMU LEHHOCTSMW, MPUHATBLIMKU B 0OLLIECTBE NpaBuiaMn 1 HopMamu
noBefeHUs W CNOCOOGCTBYIOT MpoLeccaM CamMOMO3HaHWs, CaMOBOCMUTAHUA U
camopasBuUTKS, PasBUTUS BHYTPEHHEN MNO3ULMK  NIMYHOCTW, MaTpuoTuM3Ma Wu
YBKEHNSA K 3aKOHY W MpPaBoMopsAaKy, YesioBeKy Tpyaa U CTapLuemy MoKOSEHNHO,
B3aVMHOI0 YBaXKEHWS, OGEpPeXXHOro OTHOLUEHMS K Ky/MbTYPHOMY Hacneauio wu
TpaAMuMAaM MHOMOHaLMOHa/IbHOTO Hapofa Poccuiickoin depepaumun, npupoge u
OKpY)KatoLLen cpefe.

JINYHOCTHbIE pe3ynbTaTbl OCBOEHWA Y4ebHOro npegmeta  «buonorus»
[0/MKHbI OTPaXKaTb FOTOBHOCTb M CMOCOGHOCTL 06YHatOLLMXCH PYKOBOLCTBOBATLCS
ChopMMpPOBaHHOW BHYTPEHHEA MNO3ULMEN NNUYHOCTW, CUCTEMOW LEHHOCTHbIX
OpuveHTaUWA,  MNO3UTMBHbLIX  BHYTPEHHMX  YOEXAEHWA,  COOTBETCTBYHOLLMX
TPaAVLMOHHBIM LIEHHOCTAM POCCUIACKOTO 0O0LLEeCTBa, pacluMpeHue >XU3HEHHOrOo
onbITa U onbiTa AesATeNlbHOCTU B MPOLIECCe peann3aly OCHOBHbIX Hanpas/eHWi
BOCMNUTATE/IbHOW AeATeNbHOCTU, B TOM YUC/E B YaCTU:

1) rpaaaHCKOro BOCIIUTAHMSA:

CPOPMMPOBAHHOCTb MPaXAAHCKOI NO3ULMM 00yHatoLLLEroCst Kak akTUBHOMO U
OTBETCTBEHHOIO Y/ileHa POCCUMINCKOro 00LLeCTBa;

0CO3HaHWe CBONX KOHCTUTYLMOHHBIX NpaB 1 0643aHHOCTEN, YBaXKEHME 3aKOHa
1 NPaBoOMNOpPALKa;



FOTOBHOCTb K COBMECTHOI TBOPYECKO AeATENbHOCTM MPY CO34aHMN Y4eOHbIX
MPOEKTOB, pPeLIeHMN Y4YebHbIX W NO3HaBaTeNbHbIX 3a4ay, BbINOJHEHUN
OMONOrMYECKNX IKCNEPUMEHTOB;

CMOCOGHOCTb  OMpeaensTb COOCTBEHHYK) MO3ULUMIO MO OTHOLWEHMIO K
SIBMIEHNAM COBPEMEHHOW XKMN3HU N 0O BACHATD €E;

YMEHME Yy4nTblBaTb B CBOMX AENCTBUAX HEOOXOAMMOCTb KOHCTPYKTMBHOMO
B3aMMOAENCTBUA NHOAEN C pasHbIMK YOEXKAEHNAMU, KyNbTYPHbIMIA LLEHHOCTAMU 1
coLManbHbIM NONOXEHNEM;

FOTOBHOCTb K COTPYAHUYECTBY B MNPOLLECCE COBMECTHOrO BbIMO/IHEHWS
y4yebHbIX, MO3HABaTE/IbHbIX W  WCCNEeA0BaTENbCKMUX 3afad, YBaKUTENbHOrO
OTHOLUEHNS K MHEHUIO OMMOHEHTOB MpU OOGCY)KAEHUM CMOPHbLIX BOMPOCOB
OMO0/I0rNYeCcKOro cofepXKaHus;

FOTOBHOCTb K N'yMaHUTapHO 1 BONOHTEPCKOIN LeATeNbHOCTY;

2) NaTpHMOTHYECKOr 0 BOCIIUTAHUS:

CPOpPMMPOBAHHOCTb POCCUMIACKON MPaXKAaHCKON MAEHTUYHOCTI, NaTPUOTN3MA,
YBaXXEHUS K CBOEMY Hapody, YyBCTBa OTBETCTBEHHOCTW nepes PoAMHOR, ropaocTy
3a CBOM Kpai, CBOK POAMHY, CBOI £A3blK W Ky/NbTypy, NPOLUJIOE U HacTosLiee
MHOIOHaLMOHa/IbHOr 0 Hapoaa Poccuu;

LIEHHOCTHOE OTHOLLEHWE K NPUPOAHOMY Hacneamto U NaMsiTHUKaM NpUpofbl,
OOCTUKEHMSAM POoccun B HayKe, UCKYCCTBE, CNOPTE, TEXHOMOMMSX, TPYAE;

CMOCOBHOCTb OLEHMBATb BKMA4 POCCUACKMX YYEHbIX B CTAHOB/EHME U
pasBMTNE OMONOrUKM, MOHMMAHWS 3HaYyeHWs OMOMoOrMM B MO3HAHMU 3aKOHOB
MPVPOAbI, B XXM3HWN YesloBEKa U COBPEMEHHOIO 06LLLECTBA;

naeriHas yo6eXaEHHOCTb, FOTOBHOCTb K CNy)XeHWo 1 3awmTte OTeyecTBa,
OTBETCTBEHHOCTb 3a €ro cyaboy;

3) IyXOBHO-HPABCTBEHHOI' 0 BOCTIUTAHMSL:

0CO3HaHWe AYyXOBHbIX LEEHHOCTEN POCCUIACKOr0 Hapoaa;

ChOpMMPOBAHHOCTb HPABCTBEHHOIO CO3HAHMSA, 3TUYECKOr0 NOBEAEHWS;

CMOCOOGHOCTb OLIEHMBATb CUTYaUMIO W MPUHUMATb OCO3HAHHbIE PELUEHNS,
OPVEHTUPYACH HA MOPa/IbHO-HPABCTBEHHbIE HOPMbI U LIEHHOCTW;

0CO3HaHMWe NIMYHOT0 BKa4a B NOCTPOEHME YCTOMYMBOIO OyAYLLEro;

OTBETCTBEHHOE OTHOLLUEHMWE K CBOMM POAUTENSAM, CO3A4aHMI0 CEMbM Ha OCHOBE
OCO3HAHHOI0 MPUHATUA  LIEHHOCTEM CEMENHON >KM3HW B COOTBETCTBUM C
Tpaguumsammn Hapoaos Poccuu;

4) 3cTEeTH4eCKOro BOCIIUTAHUSA :

3CTETMYECKOe OTHOLLEHME K MUPY, BKIOYass 3CTETMKY ObITa, Hay4YHOro U
TEXHMYECKOro TBOPYECTBa, CNOPTa, TPYAA, 0OLLECTBEHHbIX OTHOLLEHWIA;

MOHMMaHVe 3MOLIMOHA/IbHOIO BO3AECTBUSA XKMNBOA NPUPOAbI U €€ LLeHHOCTY;



FOTOBHOCTb K CaMOBbIPXXEHWIO B pasHbIX BMAax WCKYCCTBa, CTpPeM/ieHue
MPOSB/ATL Ka4ecTBa TBOPUECKON IMYHOCTW;

S) ¢pusuyeckoro BocnuTaHusA, GopMUPOBAHHA KYJbTYPHI 310POBbS H
IMOIIMOHAJIBHOI'O 6JIal“0HOJIy‘II/ISl:

MOHMMaHVe 1 peanin3aLns 340poBOro 1 6e30MnacHOro 0b6pasa Xm3Hu (340poBoe
NuUTaHne, COONOAEHNE TMTMEHNYECKMX NPaBU N HOPM, COanaHCUPOBaHHBIN PEXMUM
3aHATUIA WM OTAbIXa, pPerynspHas (U3NYeckas aKTUBHOCTb), OEPEeXHOro,
OTBETCTBEHHOIO Y KOMMETEHTHOIO0 OTHOLUEHMS K COOCTBEHHOMY (PU3NYECKOMY U
MCUXUYECKOMY 3[0POBbIO;

MOHMMaHMe LEHHOCTX MpaBUN  UHAVBUAYaIbHOTO W KOJINEKTUBHOIO
6e30MacHOro NoBeAeHWs B CUTYaUUSsX, YIPOXKaIOLLMX 300P0BbLH0 U XKU3HW NOLEN;

OCO3HaHWe MOCMeACTBUA N HEMPUATUSA BPeAHbIX NpuBblvek (YrnoTpebnieHns
a/IKOroN1s, HaPKOTUKOB, KYPEHWUS);

6) TpynoBOro BOCIUTAHMS:

FOTOBHOCTb K TPYAY, 0CO3HaHMe LLeHHOCTW MacTepcTBa, TPYAONo0ue;

FOTOBHOCTb K aKTWMBHOW [AeATeNbHOCTM TEXHOMOrMYecKoM W CoumaibHON
HanpaeNeHHOCTW, CMOCOOHOCTb MHULMMPOBATL, MIaHMPOBaTh M CaMOCTOSATE/IbHO
BbINO/HATb TaKyH0 AeATe/IbHOCTb;

MHTEPEeC K pa3/iMyHbIM cepam npogiecCMoHanbHON AeATeNlbHOCTU, YMEHMe
COBEpLUaTb OCO3HaHHbIA BbIGOP OyaAylled npodeccun U peann3oBbIBaTb
COOCTBEHHbIE XXU3HEHHbIE MNJIaHbI;

rOTOBHOCTb M CMNOCOGHOCTb K 06pa3oBaHWIO WM CaMO06pa30BaHUIO Ha
MPOTSXKEHWNN BCE XKU3HMU;

7) 3KOJIOrM4€eCKOro BOCIIUTAHMSI:

3KOJIOrMYECKM LieN1eco0bpasHoe OTHOLLEHE K MPUPOAE KakK MCTOUHUKY XKU3HN
Ha 3em/ie, OCHOBE eé CYLLIeCTBOBaHS,

MOBbILLEHNE YPOBHSA 3KOMOIMMYECKOM Ky/bTypbl: NpUOGpeTeHMe OMbiTa
NNaHNPOBaHMS MOCTYMKOB W  OLUEHKM WX BO3MOXHbIX MOCNEeACTBUIA A1
OKpYy)KatoLLLen cpeabl;

OCO3HaHVe rNobaIbHOr0 Xapaktepa 3KOOTMYecKUX npobnem u nyTed ux
peLLeHuns;

CMOCOGHOCTb 1CMO/b30BaTh NPMObpeTaeMble NPy N3ydeHnr 61MoNornm 3HaHNs
MW YMEHMS Mpu  pewleHnn  npobnem, CBA3AHHbIX C  pauyOHa/IbHbIM
NpYpPOAONOob30BaHMEM  (COGMIOAEeHMEe  MpaBuU/  MOBeLEHWSA B MPUPOJE,
HanpaB/eHHbIX Ha COXpaHeHWe paBHOBECUA B 9KOCMUCTEMax, OXpaHy BW/OB,
aKocucTeM, brocdepbl);

aKTUBHOE HeNpusATUe AeNCTBUI, NPUHOCALLMX BPeL OKpPYXKatoLLLEed NPUPOAHOIA
cpefe, YMeHve NpPorHo3vpoBaTb HebMaronpusATHbIE 3KONOrMYEeCcKMe MocneacT Bus
npeanpUHYMaeMbIX AeNCTBUIA 1 NpefoTBpaLLaTh MX;



Ha/MuMe Pa3BUTOrO 3KOMOMMYECKOrO MbILLINIEHMS, 3KOMOTMYECKON KyNbTypbl,
onbITa [eATeNbHOCTU 3KO0/I0rMYecKoi HanpaB/eHHOCTH, yMeHus
PYKOBOACTBOBATbLCS MMM B MO3HABATE/IbHON, KOMMYHWUKATMBHOW W COLIMANbHOM
NPaKTUKe, FOTOBHOCTM K Y4aCTMIO B MPaKTUYECKON AeATeNbHOCTM 3KONOMMUYECKOl
HanpaBeHHOCTHK;

8) HeHHOCTH HAYYHOr 0 MO3HAHMS:

C(hOPMMPOBaHHOCTb  MUPOBO33PEHNS,, COOTBETCTBYHOLLErO COBPEMEHHOMY
YPOBHIO Pa3BUTMS HayKW W OOLLECTBEHHOM MPaKTWKW, OCHOBAHHOrO Ha Auanore
KyNbTYp, CMOCOBCTBYHOLLErO 0CO3HAHUKO CBOEM0 MECTa B MOMMKY/IbTYPHOM MUPE;

COBEPLUEHCTBOBAHNE $3bIKOBOM W UMTATENbCKOM KyNbTypbl Kak CpeAcTsa
B3aMMOECTBUA MeXY MH0AbMU U NO3HAHWUS MUPa;

MOHUMaHMe CcrneunduKn OUONOTUM KakK HayKu, OCO3HaHWs eé ponu B
(hOPMMPOBAHNM  PALMOHANIBHOTO HAY4HOrO MbILLMIEHNS, CO3AaHWU LeNoCTHOro
NpeACTaBNEHNS 00 OKPYXKatOLLEM MMpPe KakK O efuHCTBe MpUPOAbl, YesnoBeka U
00LLecTBa, B MO3HAHMM NPUPOAHLIX 3aKOHOMEPHOCTE W PEeLUeHUU NpPo6eMm
COXPaHEeHWsi MPUPOAHOr0 PaBHOBECUS;

YyOEXAEHHOCTb B 3HAUYMMOCTM OMOMOrMM NS COBPEMEHHOW LMBUNM3ALMN:
obecneyeHnss HOBOrO YPOBHSI PasBUTWS MeAULMHbI, CO3AaHMe NepCneKTUBHbIX
OMOTEXHONMOrMA,  CNOCOOHbLIX  pellaTb  PecypcHble  Mpo6neMbl  pasBUTHS
YenioBeYeCTBa, Noucka nyTeld BbIXoAa U3 rNo6anbHbIX 3KOMOrMUYECKUX NPo6neM u
obecrieyeHmss  nepexoda K YCTOMYMBOMY  Pa3BUTWIO,  palMOHa/IbHOMY
MCMOMb30BaHUIO MPUPOAHbLIX PECYPCOB U (hOPMMPOBAHMIO HOBLIX CTaHAAPTOB
XKN3HMU;

3aMHTEPECOBAHHOCTb B MOYYEHUM OUONMOTMYECKUX 3HAHWIA B LIENsX
MOBbILIEHNS 0OLIEA  KynbTypbl, €CTECTBEHHO-HAy4yHOW TrpPamMOTHOCTM, KaK
COCTABHOI 4acTh (hYHKLMOHa/IbHOW rpamMOTHOCTM 06Yy4atoLLmxcs, hopMUpyemMoit
MpY U3y4YeHnn BUONOrnu;

MOHUMaHWe CYLLHOCTM METO0B MO3HAHWUS, MCMOMb3YEMbIX B eCTECTBEHHbIX
HayKax, CMOCOOHOCTM WCMOMb30BaTb MOMyYyaeMble 3HaHWS [N aHaM3a W
00BACHEHUS SABNEHWIA OKPY)KAHOLLLEro Mupa U MPOUCXOAALUMX B HEM M3MEHEHWIA,
yMeHve faenaTb 0OOCHOBaHHbIE 3aK/MYEHWS Ha OCHOBE Hay4HbIX (DaKTOB U
VIMEIOLLIMXCSA AaHHbIX C Lie/bio NMOTyYeHust JOCTOBEPHbIX BbIBO/OB;

CMOCOBHOCTb CaMOCTOSATENIbHO MCMO/Mb30BaTb GMONOTMYECKME 3HAHWUS ANs
peLLIeHns NPo6eM B PeasbHbIX XKU3HEHHbIX CUTYaLWsX;

0CO3HaHWe LEHHOCTN Hay4yHOW [esTeNbHOCTW, FOTOBHOCTb OCYLLECTBNSATh
MPOEKTHYO 1 UCCNeA0BaTENbCKYIO AeATENbHOCTb UHANBUAYANLHO U B FPYMNE;

FOTOBHOCTb W CMOCOGHOCTb K  HENpPepbiBHOMY  00pa3oBaHWU U
CaM0o00pa30BaHNo, K aKTUBHOMY MOMYYEHWUIO HOBbIX 3HaHWIA MO 6uonorMn B
COOTBETCTBUM C XKM3HEHHLIMU NMOTPEBHOCTAMU.



METAINIPEAMETHBIE PE3YJIBTATBI

MeTanpefMeTHble pe3y/bTaTbl OCBOEHUS y4eBHOro npeamerta «buonoruns»
BK/IOYAIOT:  3HauMMble AN  (POPMUPOBAHUA MUPOBO33PEHNA  0OYYatOLLMXCS
MeXANCLMNIMHaPHbIE (MeXNpeaMeTHbIE) 00LeHay4YHble MOHATUS, OTpaxaroLiune
LLe/IOCTHOCTb HAy4yHOM KapTWHbI Mupa W Ccheunduky MeTOA0B MO3HaHMS,
MCNOMb3YeMbIX B €CTECTBEHHbIX Haykax (BELLeCTBO, 3HePrus, siefeHue, npouecc,
CUCTEMA, Hay4HbIA (hakT, MPUHLMM, TMNOTE3a, 3aKOHOMEPHOCTb, 3aKOH, Teopus,
nccnefoBaHne, HabMAeHWe, N3MepeHne, IKCNEPUMEHT 1 ApYrie); yH1BepcaibHble
yyebHble faeicTBMsA  (NO3HaBaTeflbHble, KOMMYHWUKATUBHbIE, PerynsTUBHbIE),
obecrneynBaroLLme popMrpoBaHne PYHKLMOHANILHOW FPaMOTHOCTU W COLManbHOM
KOMNETEHLMN  0By4YalomMxcsi;  CrocobHOCTb  0BY4YatoLWMXCAa  MCMOo/b30BaTh
OCBOEHHble MeXANCLUUMNIMHAPHbIE, MMPOBO33PEHYECKNE 3HAHWNSA U YHUBEPCASIbHbIE
yyeOHble [e/iCTBUA B MO3HABATE/IbHOM N COLMaIbHON MPaKTUKe.

B pe3ynbTaTte n3yyeHuss 61Monornm Ha ypoBHe CpefHero obLiero o6pasoBaHus
y obyvaroulerocd 6yayT copMupoBaHbl MO3HaBaTeSlbHble YHUBEPCA/IbHbIE
y4yebHble [eiCTBMA, KOMMYHUKATMBHbIE YHUBepCasibHble Y4ebHble [ecTBUS,
PerynsaTuBHbIE YHNBEPCA/IbHbIE YYeOHble [eiCTBMS, COBMECTHasA AeATe/IbHOCTb.

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

OBJIa)]eHI/Ie YHUBEPCAIBHBIMH y‘lCﬁHLIMI/I IMO3HABATCJIBbHBIMU
JEUCTBUSIMM:

1) 6a3oBble JJOrHYecKHe JeiCTBHUs:

camMoCToATeNlbHO  (pOpMynMpoBaTb M aKTyanmsupoBaTb  Npobnemy,
paccMaTpuBaTh eé BCECTOPOHHE;

MCNONb30BaTb MPU OCBOEHWW 3HAHWUWA MPUEMBI NIOFMYECKOro MbILLIEHMNS
(aHa/m3a, cnHTE3a, CpaBHEHUS, Knaccugukaumm, 0600LLeHNs), pacKpbiBaTb CMbICH
OMOMIOrNYeCKMX NMOHATUI (BbIZENATL UX XapaKTepHble MPU3HaKW, YCTaHaB/MBaTb
CBA3N C APYrMMU MOHATUAMN);

onpeaensaTb LUen [eATeNbHOCTW, 3afaBas napameTpbl U KpUTEPUU UX
LOCTUXXEHMNS, COOTHOCUTb Pe3y/bTaTbl 4eATe/IbHOCTU C NMOCTaBNeHHbIMU LeNsamu;

MCNONb30BaTb GMOMOrMYECKNe NOHATUSA AN 00BACHEHUS (DaKTOB U SBNEHUIA
XXVMBOW NpUpPOAbI;

CTPOUTb NOTMYECKMe paccy)KaeHusi (MHAYKTUBHbIE, [AeAYKTUBHbIE, O
aHanornn), BbIIBNATb 3aKOHOMEPHOCTM W MPOTUBOPEYMss B pacCMaTprBaeMblX
ABNEHNAX, (DOPMYNNPOBATL BbIBOAbI U 3aK/THOUEHNS;

MPUMEHSATb CXeMHO-MOZE/bHbIE CPeACcTBa ANa NPeACTaBNeHNS CYLLLECTBEHHbIX
CBA3e/A M OTHOLEHWA B M3y4aeMblX OWMOMOrMYECKMX 0ObeKTax, a TaKxke
MPOTMBOPEYMIA Pa3HOr0 POAA, BbISB/EHHBIX B Pas/IMYHbIX WH(POPMALMOHHbIX
NCTOYHUNKAX;



paspabaTbiBaTb MNJaH pelleHns MnpobneMbl C YY4ETOM aHa/M3a VMEHOLLMXCS
MaTepuabHbIX Y HemaTepuaibHbIX PeCYPCOB;

BHOCUTb KOPPEKTUBLI B AeATE/IbHOCTb, OLEHMBATb COOTBETCTBUE PE3Yy/IbTaTOB
LLeNsiM, OLeHMBaTb PUCKM NOCNEACTBUN AeATeNIbHOCTH;

KOOPAMHMPOBATb M BbINOMHATL PaboTy B YC/IOBUAX peasibHOr 0, BUPTYasIbHOr 0
1 KOMOWHMPOBAHHOIO B3aUMOAENCTBUS;

pa3BMBaTb KPeaTMBHOE MbILLIEHME NPU PELLEHNMN XXMU3HEHHBIX MPOG/IEM.

2) 0a3oBbIE HCCJIE0BATEIbCKHE TeHCTBHS:

BNafleTb HaBblKaMn y4eBHO-UCCNef0BaTe/IbCKOM U NPOEKTHOM AeATelbHOCTY,
HaBblKamn  paspelleHnss npobnem,  CrOCOOGHOCTbID UM TOTOBHOCTHIO K
CaMOCTOATE/TbHOMY MONCKY METOA0B PeLLeHUs NPaKTUYEeCKNX 3a4ad, MPUMEHEHNIO
pa3/fIMYHbIX METOA0B NO3HAHWS;

MCNOMb30BaTh pas3/iMyHble BUAbl AEATENbHOCTM MO MOMYYEHUO HOBOIO
3HaHWA, €ro WHTeprnpeTayuu, MpeobpasoBaHN0 U MPUMEHEHUIO B Y4ebHbIX
CUTYyaumax, B TOM YMC/e NPY CO34aHMM YYeOHbIX U COLMasbHbIX NMPOEKTOB;

(hopMMpOBaTb Hay4YHbIA TUN MbILWEHWS, BafeTb HAYYHON TePMUHOMOTMEN,
K/TKOUYEBbIMUN MOHATUAMW N METOAaMM;

CTaBUTb W (DOPMYNMpPoBaTb COOCTBEHHbIE 3adayn B 06pa30BaTe/lbHOM
[eATENbHOCTU U XXU3HEHHbIX CUTYaLUusX;

BbISIBNATL MPUUYNHHO-CIEACTBEHHbIE CBA3W W aKTyaaM3upoBaTb 3ajayy,
BbIABUraTb rMnoTe3y e€ peLleHnst, HaX0AWUTb apryMeHTbl A1 [JoKa3aTe/lbCTBa CBOMX
YTBEPXEHWI, 3a[jaBaTb NapameTpbl U KPUTEPUN PELLIEHUS;

aHa/M3MpoBaTb MOJIyYeHHble B XOAe pelleHWs 3afadn  pesysnbTarhl,
KPUTUYECKM OLEHMBATb UX [OCTOBEPHOCTb, MPOrHO3MPOBaTh M3MEHEHUE B HOBbIX
YCNOBUSX;

AaBaTb OLEHKY HOBbIM CUTYaLMAM, OLLEHMBaTb MPUOOPETEHHbIN OMbIT;

OCYLLECTB/IATb LieNeHanpaB/ieHHbIN MOUCK MepeHoca CPeAcTB M CcrnocoboB
NEeNCTBNA B NPOECCUOHANbHYIO CPeay;

YMeTb MEePeHOCUTb 3HaHWA B MO3HABATE/IbHYD W MPaKTUYecKyto 061acTu
XN3HELeATeNIbHOCTH;

YMETb MHTErpupoBaTh 3HaHMS 13 pasHbIX NPeAMETHbIX 06/1acTe;

BblABUraTb HOBble WMAewn, npegiaratb OPUrMHa/IbHble MOAXOAbl N PeLLeHus,
CTaBWTb NPO6/EMbI U 334a4K, JOMYCKatoLMe abTepHaTBHbIE PeLLEeHNS.

3) pa6ora ¢ uapopmanmei:

OPVMEHTUPOBATLCA B Pa3/IMYHbLIX UCTOYHUKAX MH(opMaLnn (TEKCTe y4ebHOro
nocobusi, Hay4yHO-MoOMynspHOA nuUTepaType, OMONOrMYECKUX  CNOBapsxX U
CMNpaBOYHUKAX, KOMMbHOTEPHbIX 6a3ax [faHHbIX, B VIHTepHeTe), aHasm3vMpoBaTb
MH(OPMaLMIO Pa3/IMYHbIX BULOB U (hOPM MPefCTaBNeHUs, KPUTUYECKN OLLEHMBATb
eé 10CTOBEPHOCTb M HENPOTMBOPEYMBOCTb;



(hopMynMpoBaTh 3anpocbl U NMPUMEHATb PasINYHble METOAbLI NPV MOUCKe Y
oT60pe 6MONOrMYECKOn MHGOPMaLMK, HEOBXOAMMON AN BbINOMHEHUS YYeOHbIX
3ajau;

npuobpeTaTb OMbIT WCMNOMb30BaHWSA  MHHOPMaLMOHHO-KOMMYHUKaTUBHBIX
TEXHOMOIMiA, COBEPLLEHCTBOBATL KY/bTYPY aKTUBHOIO UCMO/Ib30BaHUS Pa3INYHbIX
MOWCKOBBIX CUCTEM;

CaMOCTOATEe/IbHO  BblOMpaTb  ONTUMa/IbHYO  ()OpMYy  MpeACcTaB/ieHNs
B1010rNYecKom HGopMaL M (CXeMbl, rpauKn, guarpammbl, TaGANLbI, PUCYHKA 1
Apyroe);

MCNONb30BaTb Hay4HbIN $A3blK B KayecTBe cpeactea npu  pabote C
OMONOrMYECKO  MHGopMaLmned: MPUMEHATb  XUMUYECKMe,  (M3MYecKkne MU
mMatemaTUyeckue 3Haku U CMMBOSbI, OpMYy/bl, abbpeBuaTypy, HOMEHKNATypYy,
MCnonb30BaTb M NpPeobpasoBblBaTb  3HAaKOBO-CUMBO/IMYECKME — CPeacTBa
HarnsgHoCTY;

BMafeTb ~ HaBblkaMW  pacrno3HaBaHWs WM 3aWuUTbl  MHGopMauun,
NH(OPMaLMOHHOW 6e30MacHOCTU IMYHOCTN.

OBJIaI[eHI/Ie YHUBEPCATbHBIMA KOMMYHUKATUBHBIMMU IleﬁCTBPIHMI/I:

1) oOmenue:

OCYLLECTBNIATb KOMMYHUMKaLMK BO BCEX Chepax KM3HM, aKTUBHO y4acTBOBATb
B Auasiore Uam QUCKYCCUMM MO CYLLECTBY 06CYX[4aeMoil TeMbl (YMeHWe 3afaBaTb
BOMPOCHI, BbICKA3bIBaTb CYXKAEHUA OTHOCWUTENIbHO BbIMNOHEHWUA MpefnaraeMoMn
3a/layun, Y4uTbIBaTb MHTEPECHI MU COrNacoBaHHOCTb MO3ULMIA APYTUX YYaCTHUKOB
avanora Unm guckyccmm);

pacrno3HaBaTb HeBepbOa/ibHble CcpeAcTBa OOLLEHMS, MOHMMATb 3HAYeHue
COUMaIbHbIX 3HAKOB, MPeANOCLINOK BO3HWKHOBEHWUA KOH(/IMKTHLIX CUTYaLuiA,
YMETb CMAryaTb KOHQ/IMKTbI U BECTU MEPeroBopsbl;

BMafeTb pas/IMyHbIMK CnocobaMmn O6LEHNS M B3aMMOAENCTBUSA, NOHUMATb
HaMepeHnst ApYrux Mogen, NposiBMATL YBOKUTEIbHOE OTHOLLIEHME K COBeceHNKY
N B KOPPEKTHO (hopme (hopMynMpoBaTh CBOV BO3PaXKEHNS;

Pa3BEPHYTO M NOTMYHO M3/1aratb CBOK TOUKY 3PEeHUs C WUCMOJIb30BaHUEM
A3bIKOBbIX CPEACTB.

2) COBMECTHaAA NCATCIBbHOCTD:

MOHMMaTb U MCMOMNb30BaTh MPENMYLLECTBa KOMaHAHOW M UHAMBUAYabHOM
paboTbl NPU peLleHnn B1UONorMyYecKoin Npobnemsl, 060CHOBbIBaTb HEOOXOANMOCTb
NMPUMEHEHUNS TPYMNMOBbIX POPM B3aVMOAENCTBUA MPW peLLeHnI y4ebHOIN 3atauu;

BblOMpaTb TEMATUKY U METOAbl COBMECTHbIX AEACTBMIA C YY4ETOM 06LMX
MNHTEPECOB M BO3MOXHOCTE KaXKA0ro YieHa KONMeKTMBa,;

NPpUHMMAaTL  LEeIM  COBMECTHOW  [AeATe/IbHOCTWM, OpraHv3oBbIBaTb U
KOOPAMHMPOBaTb [ENCTBUA MO €€ [AOCTMXKEHUIO: COCTaBNATb MnaH AeCTBUA,



pacnpefenstb poau C Y4€TOM MHEHUIA Y4aCTHMKOB, 0OCY)KAaTb pe3ysnbTathbl
COBMECTHOW paboThl;

OLeHMBaTb KaueCTBO CBOEr0 BK/afa N KaXKA0ro y4acTH/Ka KOMaHAbl B 06LLuiA
pe3y/bTaT Mo paspaboTaHHbIM KPUTEPUSM;

npegnaraTb HOBble MPOEKTbl, OLEHWBAaTb WAEW C MO3MLUMA  HOBW3HBI,
OpPUrMHAILHOCTW, NPaKTUYECKON 3HAYMMOCTW;

OCYLLECTB/IATb MO3UTMBHOE CTpaTErMyeckoe MoBefeHNe B  PasIMUHbIX
CUTYyaumaX, NPOSBASTL TBOPUECTBO U BOOOPaXKEHNE, ObITb UHULMATUBHBIM.

OBJIaIleHI/Ie YHUBEPCAJIBHBIMHU PErYJIATHUBHBIMU IleﬁCTBI/IﬂMPI:

1) camoopranu3amnusi:

MCNOMb30BaTh 6GMONOrMYECKMe 3HaAHUA 71 BbISBNEHUA MpPo6/iemM U KX
PeLLEeHNS B XKM3HEHHbIX U YYeOHbIX CUTYaLusX;

BblOMpaTb Ha OCHOBE OWOMOTMYECKUX 3HAHWW LeNieBble M CMbIC/IOBbIE
YCTaHOBKMN B CBOMX [EMCTBUAX M NOCTYNKax Mo OTHOLLUEHUIO K XKMBOW NpUpoge,
CBOEMY 3[10p0BbIO M 3[40POBbI0 OKPYXKAIOLLMX;

CaMOCTOSATEe/IbHO OCYLLECTB/ISITb MO3HaBaTe/IbHYHO [eATeNbHOCTb, BbISBATb
npobsiembl, CTaBUTL 1 POPMYNNPOBATL COOCTBEHHbIE 33fa4M B 06pa3oBaTe/bHON
[EATENIbHOCTU U XKN3HEHHbIX CUTYaUUsX;

CaMOCTOATE/IbHO COCTaBANATh MNJ1aH peLleHns npobieMbl ¢ YHETOM MMEKOLLMXCS
pecypcoB, COBCTBEHHbLIX BO3MOXKHOCTEN W MPeAnoYTEHWA;

[aBaTb OLEHKY HOBbIM CUTYaLMsIM;

pacLUMpATb paMKu y4ebHOro npeameTa Ha OCHOBE /INYHbLIX NPeANoYTEHN;

[enaTb 0CO3HaHHbIM BbIOOP, apryMeHTUPOBaTL ero, 6paTb OTBETCTBEHHOCTD 3a
peLLeHNe;

OLeHMBaTb MPUOBPETEHHDIN ONbIT;

Cnoco6CTBOBaTL (HOPMUPOBAHUIO W MPOSBMAEHMIO LUMPOKOW 3pyauumnni B
pasHbIX 006/1acTAX 3HaHWA, MOCTOSAHHO MOBbLIWATL CBOW 06pa30BaTe/bHbIA 1
Ky/NbTYPHbI YPOBEHb.

2) CAMOKOHTPOJIb:

[iaBaTb OLEHKY HOBbIM CUTYyauusiM, BHOCUTb KOPPEKTMBbI B AeATEIbHOCTb,
OLeHMBaTb COOTBETCTBWE Pe3y/bTaToB LesisaMm;

BMafeTb  HaBblkaMW  MO3HaBaTe/lbHON  peth/ieKCMM  KaK  OCO3HaHMS
COBEpLUaEMbIX [AEACTBUA W  MbICAIMTENbHBIX MPOLLECCOB, WX pPe3y/bTaToB U
OCHOBaHWIA, MCMNOMb30BaTb NPUEMBbI pethieKCU AN OLEHKU cUTyauun, Bblbopa
BEPHOI O PELLEHUS;

YMETb OLEHMBATb PUCKM W CBOEBPEMEHHO MPUHUMATL PELUeHNs Mo KX
CHUKEHWIO;

NpUHMMaTb MOTMBbI W apryMeHTbl APYrnx npu aHaam3e pe3ynbTaToB
[eATeNIbHOCTU;



3) npuHsiTHE Ce0s1 U APYIUX:
NPUHMMATb cebs, MOHMMas CBOM HeAOCTaTKM U AOCTOMHCTBA;
MNPUHMMATb MOTMBbI W apryMeHTbl [PYrux Npu aHanm3e pe3ynbTaToB
0eATeNbHOCTU;
NpW3HaBaTb CBOE NPaBO 1 NPaBOo APYrvX Ha OLUNGKU;
pa3BMBaTb CNOCOGHOCTb MOHMMATb MUP C MO3ULIMK PYroro YenoBeka.
INPEIMETHBIE PE3YJIBTATBI

[MpegmMeTHble pe3ynbTaTbl OCBOEHWSA COAEPXXaHuA Yy4ebHOro npeameta
«bvonormsi» Ha Yyrny6néHHOM YpOBHE OpPWEHTUPOBaHbI Ha obecreveHme
npounbHOro  0byyeHuss  obydarowmxcs  6uonormn.  OHU  BK/IKOYAOT:
cneundguyeckne ans 6MoNorMM HayyHble 3HaHNSA, YMEHNS U CNOcobbl AeNCTBUM MO
OCBOEHUIO, UHTEpPrpeTauumn 1 npeobpaszoBaHMIO 3HaHWUI, BUAbl OeATENIbHOCTU MO
MOMYYEHMIO HOBbIX 3HAHWA U UX NPUMEHEHMIO B Pa3/INYHbIX YYEOHbIX, a TaKXe B
peasibHbIX YXM3HEHHbIX cuUTyaumax. [NpefMeTHble pe3y/nbTaTbl NpPeAcTaB/ieHbl MO
rogam m3syyeHus.

[MpeaMeTHble pe3ynbTaTbl OCBOEHUS yyebHOro npeamerta «buonorns» B 10
Kacce [JOMKHbI OTPaXarb:

CPOPMMPOBAHHOCTL 3HaHWMA O MecTe W ponuM  6GuoNorMmMm B CUCTEME
€CTECTBEHHbIX HayK, B (JOPMMPOBAHUMN eCTECTBEHHO-HAaYy4YHOW KapTWHbI MUpa, B
MO3HaHWM  3aKOHOB  MPMPOAbl M pelleHMnM  npobneM  paunoHabHOro
NPUPOAONObL30BaHNSA, 0 BKNaAe POCCUMCKUX U 3apyBEXHbIX YUYEHbIX B pa3BuTue
ovonoruu;

BNafieHMe CMUCTEMO  OMONOrMYECKMX  3HaHWW, KOTOpas  BKJ/IKOYaeT:
OCHOBOMOMararLe OuoorMyeckne TEPMUHbI U MOHATUA (KM3Hb, KIETKa,
opraHusm, MeTabonM3m, romeoctas, CcamMoperynsyusi, CcamoBOCMPOU3BEAEHNE,
HacneACTBEHHOCTb, M3MEHYMBOCTb, POCT U pas3BuUTME), BMONOrMYecKue Teopun
(knetouHas Teopusa T. LLisaHHa, M. LLneingeHa, P. BupxoBa, XpOMOCOMHas Teopus
HacnegctseHHoct T. MopraHa), ydeHunsa (H. W. BaeunoBa — 0 LeHTpax
MHOroo6pasus 1 NpouCXoXKAeHNsA Ky/bTYPHbIX PacTEHWNIA), 3aKOHbI (e4NMHO06pa3NS
MOTOMKOB TMepPBOro MOKOJ/IEHMSA, pacLuensieHns, YUCTOTbl rameT, He3aBMCUMOro
HacnegosaHuss . MeHgens, TrOMOMOrMYecKUX pPALoB B HacnefCTBEHHOM
n3meHumsocTn H. . BaBnnosa), NpuHUUNbI (KOMMNJIEMEHTAPHOCTH);

BflajleHne OCHOBHbIMM METOAAMM Hay4YHOro MOo3HaHWA, WCMOMb3YeMbIX B
OMONIOrNYECKMX UCCNef0BaHUAX >XMBbIX OOBEKTOB (OMucaHuWe, W3MepeHNe,
HabntoAeHne, IKCNEPUMEHT);

YMEHWe BblAeNaTb CYLECTBEHHbIe NPU3HAKN: BUPYCOB, KETOK NPOKapuoT u
3YKapuoT, OAHOK/IETOYHbIX WM MHOIOK/METOYHbLIX OpraHm3mMoB, B TOM 4uC/e
GaKTepuid, rprboB, PaCTEHNIA, XXMBOTHbIX U Ye/IOBEKA, CTPOEHMS OPraHoB 1 CUCTEM
OpraHoB PacCTEHWIA, >KMBOTHbIX, YeI0oBeKa, MPOLLECCOB >KMU3HEAEATEIbHOCTH,



MPOTeKaloLWMX B OpraHnM3mMax pPacTeHWi, XXMBOTHbLIX W Ye/loBeKa, G1OMOrmMYecKmnx
npoLeccoB: 0bmMeHa BellecTB (MeTabo/IM3M), NPeBPaLLEHNS 3HepPrnn, BPOXKeHUs,
aBTOTPOPHOr0 M reTepoTPOdHOro TUMOB MUTaHWA, (POTOCUHTE3A N XEMOCUHTES],
MWUTO3a, Meli03a, raMeToreHesa, amopuoreHesa, NOCTaIMOPMOHaNILHOIO PasBUTUS,
Pa3MHOXeHWs,  MHAMBMAYaNbHOro  pasBuTUA  opraHmsama  (OHTOreHesa),
B3aVMIMO/ENCTBNA FeHOB, reTepo3nca, MCKYCCTBEHHOIo 0T60pa;

YMeHVe YCTaHaB/MBaTb B3aMMOCBA3M MEXJY OpraHouMgamMu KNeTkn u ux
(hYHKUMAMU, CTPOEHWEM KNETOK pasHbIX TKaHen U UX (YHKUMAMKU, MeXay
opraHamu M CUCTEMaMW OpraHoB Y PacTEHWiA, XXMBOTHbIX W YeioBeka U UX
(hYHKUMAMU, MEXAY CUCTEMaMW OpraHoB U UX (YHKUMAMU, MeXAy atanamu
06MeHa BeLLecTB, aTarnaMu KIETOYHOI0 LMK/A U XXU3HEHHbIX LUKI0B OpraH/3MoB,
aTarnamu 3MOPUOHAILHOTO PasBUTUSA, TEHOTUMOM W (PEHOTUMOM, (DEHOTUMOM WU
(hakTopamm cpefbl 06UTaHWS;

YMEHWE BbISIBNATb OT/IMUNUTENIbHBIE MPU3HAKWN XMBbLIX CUCTEM, B TOM YUC/E
pacTeHWI, XXMBOTHbIX N Ye/IOBEKE,;

YMEHME WCMOMb30BaTb COOTBETCTBYIOLME aPryMeHTbl, OMOIOrMYECKYHO
TEPMUHONOTMIO U CUMBONNKY [ANS AOKa3aTeNbCTBa POACTBA OPraHM3MOB PasHbIX
CUCTEMaTUYECKUX TPYMI;

YMeHUe peLlatb 61Monornyeckmne 3agadu, BoisiBATb NPUUNHHO-CIEACTBEHHbIE
CBA3N MeXAY uccnesyembiMn 61MOM0TMYECKUMI MPOLLECCaMU U ABNIEHUSAMU, AenaTb
BbIBO/bl M NMPOrHO3bl HA OCHOBaHWW NOMYYEHHbIX Pe3y/bTaToB;

YMeHVe BbIMOMHATL NabopaTopHble U MpaKTUYeckne paboTbl, cobnoaatb
npaBuna npy paboTe ¢ y4ebHbIM 1 NabopaTopHbIM 060PYAOBaHUEM;

YMEHMe BblaBUraTb TUMNOTe3bl, MNPOBEPSATb WX  3KCMEPUMEHTa/IbHbIMM
cpeactBamu, (OpMynMpys Leflb  WUCCMef0BaHUS, aHaM3MpoBaTb MOJTyYeHHbIe
pe3ynbTaTbl U AenaTb BblBOAbI;

YMEHMe y4yacTBOBaTb B Y4eBGHO-MUCCMefoBaTeNbCKOW paboTe Mo 6uonoruu,
3KONOrMn 1 MeauuMHe, NMPOBOAMMOM Ha 6ase LUKOMbHbIX Hay4HbIX 0OLLecTs, U
Ny6/IMYHO  MPeACTaBNATb  MOSlyYeHHble  pe3ynbTaTbl  HA  YYEHWYECKMX
KOH(epeHUuaX;

YMeHVEe OLEeHMBATb 3TWYECKME acreKTbl COBPEMEHHbIX WCCNef0BaHUA B
o6nacTv 6ruonornm n MeauLUnHbI (KNOHNMPOBaHME, UCKYCCTBEHHOE OM/I0A0TBOPEHNE,
HarnpaeneHHOe N3MeHEHWe reHoMa U Co3faHne TPaHCTeHHbIX OpPraHN3MoB);

YMEHMe OCYLLECTBNATb OCO3HaHHbIA BbIOOP OyAyLlein npodecCcroHaIbHON
[eATeNbHOCTM B 0611aCT 6uonornm, MeauumMHbl, GUOTEXHONOMNN, BETEPUHapUN,
CeNbCKOro X039MCTBa, NMULLEBON NPOMBbILLIEHHOCTU, YINY6NAaTb NO3HABATE/IbHbIN
MHTEPEC, Hanpas/eHHbI HA 0CO3HaHHbIN BbIGOP COOTBETCTBYHOLLEN npodeccumn n
NPOAO/HKEHNEe  OMOMOrMYecKoro 06pa3oBaHUsi B OpraHM3aumax  CpeaHero
NpodecCcMoHa/IbHOTO 1 BbICLLIEr0 06pa3oBaHuS.



MpegmeTHble pesynbTaTbl OCBOEHMSA y4yebHOro npegmeta «buonorus» B 11
Kaacce [JOMKHbI OTPaXKaTh:

CPOPMMPOBAHHOCTL 3HaHWMA O MecTe W ponu  6GuonorMm B CUCTEME
€CTECTBEHHbIX HayK, B (OPMUPOBaHWM COBPEMEHHOW €CTECTBEHHO-HAYUYHONA
KapTUHbl MWpa, B MNO3HAHWWM 3aKOHOB MPUPOAbI W PeLUeHUN 3IKOMOrMYECKMX
Npo6/ieMm 4YenoBeyecTBa, a TaKXKe B PELUEHUM BOMPOCOB PaLMOHA/IbHOIO
NPUPOLOMNO/b30BaHNSA, U B (POPMMUPOBAHUN LLEHHOCTHOIO OTHOLLEHMS K MPUPOAE,
06LLIECTBY, YeNoBeKY, O BKIae POCCUINCKUX U 3apyOeXXHbIX YYEHbIX-O10/10roB B
pasBuTME Gronoruu,

YMeHWe BnafeTb CUCTEMOM OMONOrMYECKUX 3HaHWIA, KOTopas BK/OYaeT
ornpefenieHnss M MOHUMaHWe CYLWHOCTU OCHOBOMO/aralowmnx Oroornyeckmx
TEPMUHOB W MNOHATMIA (BWA, 3KOcMCTema, 6uociepa), OGUONOrMYECKNe Teopun
(aBontounoHHaa teopus Y. [apBuHa, CMHTETUYECKAA TEOPUS 3BOJIOLUN), YYEHUS
(A. H. CeBepuoBa — 0 NyTAX U HanpasneHusax asonounn, B.. BepHaackoro — o
6uocepe), 3aKoHbI (reHeTnyeckoro paBHoeecus K. Xapan u B. BaitHGepra,
3apogblwesoro cxogactea K. M. bapa), npasuna (MuHumyma HO. Jlnbuxa,
3KONOrMYecKor nupammnibl 3Heprum), runotesbl (runortes3a «mupa PHK» Y.
"nun6epra);

yMeHVe  BMafjeTb  OCHOBHbIMM  MeTOZaMW  HAy4dHOro  MO3HaHWuA,
NCMOMb3yeMbIMUN B BUOMOTMYECKNX UCCIEL0BAHNAX YXKMBbIX 00bEKTOB 1N 3KOCUCTEM
(onucaHne, n3MepeHne, HabNOAEHME, 3KCMNEPUMEHT), Crocob6amm BbISIBNEHUS U
OL,eHKW aHTPOMOreHHbIX M3MEHEHWIA B MPUPOLE;

YMEHWE BblAeNIATb CYLIECTBEHHbIE NPU3HaKW: BWUAOB, OMOreoLeHO30B,
aKOCUCTEM W Buocdepbl, CTabuUNN3NPYIOLLEero, ABVKYLLErO WM paspblBatoLLero
eCTeCTBEHHOro 0Tbopa, afnonaTpUYecKoro 1 CUMNaTpMUYecKoro B1g006pa3oBaHus,
BAMAHUA  LABWXKYLUMX  CMN 3BOMIKOLMM  HAa  TeHO(OHA  nonynsaumu,
MPMCNOCO6/IEHHOCTM OPraHM3MOoB K cpefe 00uUTaHWs, YepefoBaHWs HanpaBieHWi
3BO/IOLMK, KPYroBOpOTA BELLECTB U MOTOKA SHEPTMM B IKOCUCTEMAX;

YMEHWe yCTaHaB/MBaTb B3aMMOCBA3N MeXay npoLeccamy  3BOMOLUN,
ABWXKYLLMMW CUMaMU aHTPOMOreHesa, KOMMOHEHTaMW pPas/IMYHbIX 3KOCUCTEM U
MPUCMOCOBEHNAMWN K HAM OPraHn3moB;

YMeHVe  BbIFBIATb  OT/IMUYUTENIbHble  MPU3HAKA  >KMBbIX  CUCTEM,
NpUcnocobneHHOCTb BMAOB K cpede 00uUTaHusA, abUOTMUYECKUX UM BUOTMYECKMUX
KOMMOHEHTOB ~ 3KOCUCTEM, B3aMMOCBS3e  OpraHM3MoB B  COOOLLECTBaXx,
aHTPOMNOreHHbIX M3MEHEHNIA B 3KOCUCTEMAX CBOE MECTHOCTY;

YMEHWe WCMoMb30BaTb COOTBETCTBYIOLUME aPryMeHTbl, OMOIOrMYECKYHO
TEPMUHO/MIOTMIO U CUMBONMKY A/19 [0OKas3aTe/lbCTBa POACTBA OPraHM3MOB PasHbIX
cucTeMaTUYeCcKUX rpynmn, B3auMOCBS3M OPraH13mMoB U cpefbl 06UTaHWA, eMHCTBa



Ye/IOBEYECKMX pac, HeobXOAMMOCTU COXpaHeHWs MHOroobpasvs BWAOB U
9KOCUCTEM KaK YC/IOBMS COCYLLECTBOBAHWSA NPUPObI U Ye/TI0BEYECTBa,;

YMeHUe peLlatb 61uonornyeckmne 3agadu, BoisBATb NPUUNHHO-CIEACTBEHHbIE
CBA3N MeXAY uccnesyembiMn 61MON0TMYECKUMI MPOLLECCaMU U ABNIEHUAMU, AenaTb
BbIBO/bl M NMPOrHO3bl HA OCHOBaHWW NOMYYEHHbIX Pe3y/bTaToB;

YMeHVe BbIMOMHATL NabopaTopHble M MpaKTUYecKne paboThbl, cobntoaatb
npaBuna npy paboTe ¢ y4ebHbIM 1 NabopaTopHbLIM 060PYAOBaHUEM;

YMEHME BblABUraTb TUMOTE3bl, MPOBEPSATb WX  3KCMEPUMEHTaNIbHbIMM
cpeactsamMu, (QOpMyNMpys Lefb  UCCNeA0BaHUS, aHa/IM3MPOBaTb MOMYyYEHHbIe
pe3ynbTaTbl U AenaTb BblBO/b;

YMEHMe y4yacTBOBaTb B Yy4ebGHO-MUCCMefoBaTeNbCKOW paboTe Mo 6uonoruu,
3KONOrMn U MeauuMHe, NPOBOAMMOM Ha 6ase LUKOMbHbIX Hay4HbIX 0OLLecTs, U
Ny6/IMYHO  MPeACTaBNATb  MOSlyYeHHble  pe3ynbTaTbl  Ha  YYEHUYECKMUX
KOH(epeHUuaX;

YMeHWE OLeHMBATb rMNOTe3bl U TEOPUU O MPOUCXOXKAEHUN XXMN3HW, YeroBeKa
M YesloBEYECKMX pac, 0 MpUYMHax, MocnefcTBmMax 1 crnocobax npesoTBpaLleHus
rnobasibHbIX N3MEHEHN B Buochepe;

YMEHMe OCYLLECTBNATb OCO3HaHHbIA BbIGOP OyayLlein npodeccroHaIbHON
[eATeNbHOCTM B 06/1aCTK 61ONOrK, 3KOIOr K, MPUPOA0NO0IL30BaHNSA, MeAULIMHDI,
OMOTEXHONOrMKN, NCUXONOTNN, BETEPUHAPUW, CENbCKOTO0 XO3ANCTBA, MULLEBON
MPOMbILLNIEHHOCTN, YrybnATb MO3HaBaTeNlbHbIA WHTEpPeC, HanpaB/eHHbIA Ha
OCO3HaHHbIA  BbIOOP  COOTBETCTBYHOLLE  npodeccMn KM NPOAOIKEHME
bronornyeckoro 0bpa3oBaHNs B opraHM3aumsax cpefHero npofeccnoHasbHoOro u
BbICLLIErO 06pa30BaHus.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KITACC
KoanuyecTBo yacoB
Ne DJIeKTPOHHBIE (LM poBbIe)
/i HaumeHoBaHue pa3iesioB U TeM NPOrPpaMMbl Beero KonTpousbnbie | [IpakTnueckue 06pa30BATEABLHBIE PeCyYpPehI
padoThl padoThI
1 buronorna Kak Hayka 1
2 KnBbIe CUCTEMbBI U UX U3YYeHne 2
3 Buonoruna Knetku 2 0.5
4 XnMmnyeckasa opraHusaLms KneTku 10 1
5 CTpoeHre N DYHKUNW KNETKN 8 2
6 OO6MeH BeLLecTB 1 NpeBpaLLeHre 3HEPIUN B KNIETKE 9 1
7 HacnencrteBeHHas MH(opMaLmsa U peanmsanmns eé B 9 05
KNeTKe
8 YKN3HEHHBIV LMK KNETKN 6 1
9 CTpoeHune 1 YyHKLMM OpraHn3mMoB 17 1.5
10 | PaaMHOXeHMe 1 pa3BuUTME OPraHU3MOB 8 1.5
11 "eHeTMKa — HayKa 0 Hac/nefCTBEHHOCTU U 2 05
N3MEHYMBOCTIN OPraHM3mMoB
12 | 3aKOHOMEPHOCTW HaCNEeLCTBEHHOCTHU 10 1
13 | 3aKOHOMEPHOCTUN U3MEHYMBOCTH 6 1
14 | 'eHeTUKa YeoBeKa 3 0.5
15 | Cenekums opraHn3MoB 4 1
16 | BUOTEXHONOrMS N CUHTETUYECKas 610I0rns 4
17 | Pe3epBHOe Bpems 1
OBLUEE KOJIMYECTBO YACOB MO NMPOrrAMME 102 0 13




11 KVIACC

KoanuecTBo 4acoB

N HanmeHoBaHnue pa3aesioB ¥ TeM NPOrpaMMBbl Kontpoabusie | [IpakTnueckne eKTpPOHHBIE (U POBLIE)
n/n Bceero oOpa3oBaresibHbIE PeCypPChl
padoThI padoThI
1 3apoxaeHue M PasBTIE SBO/IOLIMOHHbBIX 4
npeacTaB/ieHnin B 6ronorum
2 MWKpPO3BONOLMA U eé pesynbTaThl 14 2
3 MakpoaBonoumna 1 eé pesynbtathbl 6
4 MponcxoxaeHne 1 pasBUTUE XXNM3HM Ha 3em/ie 15 15
5 MponcxoxaeHne YyenoBeka — aHTPOMOreHes 10 1
3KONOrnsa — Hayka 0 B3aMOOTHOLLEHUAX
6 OpraHv“3moB 1 HaZoPraHM3MeHHbIX CUCTEM C 3 0.5
OKpYXKatoLLeln cpeaoi
7 OpraHusmbl 1 cpefa 0buTaHmA 9 1.5
8 JKONorvs BUA0B 1 NoNynsLuii 9 0.5
9 JKO/0rnsa coobLLecTs. IKONOrMyecKmne CUCTEMbI 12 0.5
10 | buocdepa — rnobanbHas skocucTema 6
11 | Yenosek 1 oKpyXatoLLlaa cpeja 6
12 | Pe3epBHOe Bpems 8
OBLLUEE KOJIMYECTBO YACOB MO NPOIrPAMME 102 0 7.5




ITIOYPOYHOE IINTAHUPOBAHHME
10 KVIACC

KoanuyecTBO 4acoB
Ne Hdara DJIeKTPOHHBIe Hu(poBbIE
Tema ypoka KonTpoasnsbie | [IpakTnueckue
n/n Bceero u3yueHusi | oOpa3oBaTe/ibHbIC Pecypchl
padoThI padoThI
1 Buonorus Kak KOMmniaekcHas Hayka u Kak 1 4.09
4aCTb COBPEMEHHOr 0 06LlecTBa '
2 YKuBble CUCTEMbI M NX CBOICTBA 1 5.09
3 YpoBHeBas opraHun3aLns XXMBbIX CUCTEM 1 6.09
4 VicTopusa OTKPBITUA U U3YUYEHUS KNETKW. 1 11.09
KneTo4yHas Teopus '
MeToAbl MONEKYNAPHOM N KNETOYHOM
6ronorun. MpakTuyeckas pabota «/3yyeHne
METOL0B K/IETOYHOM 61onorum
5 A 1 0.5 12.09
(xpomaTorpadus, anekTpodopes,
AnddepeHLmanbHoe LeHTpUQyrnposaHme,
MLP)»
6 XUMUYECKMIA COCTaB KNETKU 1 13.09
MwuHepasibHble BeLLECTBa KNETKU, NX
7 b - 1 18.09
bronornyeckas posb
OpraHuyeckmne BeLecTBa KNeTku — 6esiku.
8 JlabopaTtopHas pabota «O6Hapy»eHne 6eNKoB 1 0.5 19.09
C NOMOLLbKO Ka4YeCTBEHHbIX peakLuii»
9 CBOIACTBa, Knaccuukaumsa n GyHKUUN 6e/1KOB 1 20.09
10 OpraHunyecKue BeLLecTBa KNeTKu — YreBofbl 1 25.09
11 OpraHnyeckue BelllecTBa KNeTku — Unuapl 1 26.09
HyknenHosble kncnotsl. AHK n PHK.
NabopatopHas pabota «/iccnegosaHne
12 PaTOpHas p A 1 05 27.09
HYK/IENHOBbIX KNC/OT, BblAe/IeHHbIX U3 KNeTOK
pasIMYHbIX OpraHN3MoB»




CtpoeHue n hyHKumm AT®. ipyrue

13 HyKneosnarpugochatsl (HT D) 2.10

14 CekseHupoBaHue AHK. MeTofbl reHOMUKN, 310
TPaHCKPUNTOMMUKW, MPOTEOMUKN

15 MeTogbl CTPYKTYPHOI 61onorum 4.10

16 Tunbl KNeToK. NpoKaprnoTuyeckas KneTka 9.10
CTpoeHne 3yKaprmoTUUECKON KNETKN.

17 MpakTnyeckas paboTa «/13yyeHne CBONCTB 05 10.10
KNETOUYHOI MeMOpaHbI»

18 IMOBEPXHOCTHbIN annapaT KNeTKu 11.10
OfHOMeMb6paHHble OpraHoubl KNeTKu.

19 MpakTnyeckas paboTa «/3yveHune ABMKEHUS 0.5 16.10
UMTONMa3Mbl B PACTUTE/IbHBIX K/IETKAX»
[MonyaBTOHOMHble OpraHoMAbl KNETKK:

20 MUTOXOHAPUK, NnacTuibl. JlabopaTopHas 05 1710
paboTa «/ccnegosaHve nNnasmonmnsa u
[ennasmonnsa B paCTUTENbHbIX KNeTKax»

21 HemeMbpaHHble opraHoubl KNeTKN 18.10

22 CTpoeHune n hyHKLMKM sapa 23.10
CpaBHUTeNbHAA XapaKTEPUCTMKA KETOK

23 aykapuorT. JlabopaTtopHas paboTa «M3yyeHne 0.5 24.10
CTPOEHUA KNETOK Pas/IMYHbIX OpraHn3MoB»
Accumunnauma n guccumMmnauns — e
CTOPOHbI MeTabonmnama. Tunbl o6MeHa

24 BewecTB. JlabopaTtopHas paboTa «/13yyeHune 25.10
KaTaIMTUYEeCKON aKTUBHOCTU (hepMeHTOB (Ha
nprvMepe amunnasbl NN Katasiasbl)»
depMeHTaTUBHbIN XapaKTep peakLuuii

25 K/IeTOYHOro Metabonmsma. SlabopatopHas 0.5 6.11

paboTa «M3yyeHne pepMeHTaTUBHON O




paclLieneHns nepoKcuaa Bogopoaa B
PACTUTENbHBIX U XKMBOTHBIX KNETKaX»

26 Benkn-akTMeaTopbl ¥ 6eNKN-UHTMOUTOPbI 1 7.11

27 | ABTOTPO(HBIV TMN 06MeHa BELLLECTB 1 8.11

28 dOoTOCKHTES 1 13.11
XemocuHTe3. JlabopaTopHas paboTa

29 «CpaBHeHVe NpoLLeccoB (DOTOCUHTE3A U 1 0.5 14.11
XeMOCKHTe3a»
AHa3pobHble opraHu3mbl. Buabl 6poxxeHuns.

30 NabopatopHas pabota «CpaBHeEHMEe NPOL,ECCOB 1 15.11
OPOXKEHUS U ObIXaHUSA»
A3p0o6Hble opraHn3Mbl. JTansbl

31 3HeppreTI/I'~IeCE)(OFO obmMeHa . 20.11
SHeprna MembpaHHOr o rpafjueHTa NPoTOHOB.

32 | CuHTes AT®: paboTta NPOTOHHOW AT P- 1 21.11
CUHTA3bI

33 Peakumy MaTpUYHOro CUHTE3a 1 22.11

34 TpaHCKpUNUMa — MaTpuyHbIi cHTe3 PHK 1 27.11

35 TpaHcnauma 1 eé atansl 1 28.11

36 KoavpoBaHue aMMHOKMCNOT. Posib prbocom B 1 2911
brocuHTese besika

37 OpraHu3aums reHoma y npokapuor u 1 412
ayKapumot
MonekynsipHble MexaH13Mbl 3KCMpPeccum

38 reHos }y Byﬁapl/IOT P ! 512
BupyCbl — BHEK/1ETOUYHbIE POPMbI XKU3HW U

39 obnuratHble NapasuTbl. MpakTUyeckas paboTa 1 05 6.12
«Co34aH1e Mmofenun Bupyca»

40 BupycHble 3a6011eBaHNA Ye0BEKA, XXNBOTHbIX, 1 1112

pacTeHui




41 HaHoTexHoormm B 6ronornm n meauumHe 1 12.12

42 YKU3HEHHDIV LMK KNETKN 1 13.12

43 MatpuyHbIin cuHTe3 JHK 1 18.12
Xpomocomsbl. JTabopaTopHas paboTa

44 «M/3yyeHne XpomMOoCOM Ha roToBbIX 1 0.5 19.12
MUKponpenaparax»

45 JeneHve KneTkn — M1TOo3 1 20.12
Tunbl KNeTok. KapnoknHes 1 LIUTOKMHES.

«

o e | 1
roTOBbIX MUKpOMpenapaTax)»

47 Perynauns >M3HEHHOr 0 LIMK/a KNeToK 1 26.12

48 OpraHunsm Kak efiHoe Lenoe 1 27.12

o et oL

0 | pagora eioysene et oo |1 05 1001
OpraHbl. Cuctembl opraHoB. JlabopaTopHas

51 paboTa «l/13yyeHne opraHoB LiBETKOBOI O 1 0.5 15.01
pacTeHns»

52 Onopa Tena opraH1M3moB 1 16.01

53 [BV>KeHne opraHn3mMoB 1 17.01

54 IMnTaHne opraH1M3MoB 1 22.01
MnTaHMe NO3BOHOYHbIX XXNUBOTHbIX.

o5 Hmujesa%m$ZnSH:ﬂ cucTema ?lenoseka ! 2301

56 [biXxaHne opraH13mMoB 1 2401

57 [bixaHye N03BOHOYHbIX XXMBOTHbIX U 1 9901
ye/ioBeKa

58 TpaHCnopT BELLECTB Yy OpraHM3MoB 1 30.01




KpoBeHOCHadA cnMcteMa No3BOHOYHbIX

59 1 31.01
YXVUBOTHbIX N YeN0BeKa

60 BblgeneHve y opraH1u3smMoB 1 5.02

61 3awmTa y opraHmu3MoB 1 6.02

62 ViIMMyHHas cucTema venoBeka 1 7.02

63 Pa3gpaxxnMocTb U perynaumsa y opraHusmos 1 12.02

64 "ymopasibHas perynaumns u 3HL0KpPUHHaA 1 13.02
CUCTEMA XXMBOTHbIX U YeNOBeKa

65 @dopMbl pasMHOXKEHMA OpPraH3MoB 1 14.02

66 MonoBoe pasmMHOXeHWe 1 19.02

67 Meli03 1 20.02
"ameToreHes. O6bpas3oBaHue 1 pa3BuTHE

B8 e et | 1
roTOBbIX MUKpPOMpenaparax»

69 VHauBuayansHoe passuTue opraHm3MoB — 1 96.02
OHTOreHes

70 3ak/afika opraHoB v TKaHel 13 3apo/blLLEBbIX 1 2702
JMCTKOB
POCT 1 pa3BuTUE XXMBOTHbIX. JTabopaTopHas

71 paboTa «BblIsiB/IEHME NPU3HAKOB CXOACTBa 1 0.5 28.02
3apofbILLei MO3BOHOUYHbIX XXMBOTHbIX»
Pa3sMHOXeHWe 1 pa3BUTUE PacTeHW.

72 | NabopaTopHas paboTa «CTpoeHMe OpraHoB 1 0.5 5.03
Pa3sMHOXEHWS BbICLLUNX PaCTEHUIA»

73 VcTopusa cTaHOBNEHUS U Pa3sBUTUA TEHETUKM 1 6.03
KaK HayKu
OCHOBHbIE MOHATUSA 1 CUMBOJIbI TEHETUKMN.

74 | NNabopatopHas paboTa «[po3oguna Kak 1 0.5 7.03

00BEKT reHETUYECKUX UCCNe0BaHNIA»




3aKOHOMEPHOCTMN HaCNea0BaHNs MPU3HAKOB.
MOHOrnM6praHOe CKpeLLMBaHKE.

75 MpakTnyeckas paboTta "M3yyeHne 1 05 12.03
pe3yibTaToOB MOHOrMOPUAHOr 0 CKpeLyBaHns
y Apo3otunbl”
76 LiTonornyeckmne oCHOBbI MOHOTMOGPUAHOIO 1 13.03
CKpeLvBaHus
AHanusnpyroLlee ckpeLmsaHue. HenosnHoe
[ ,D,OMVIHVIp?I;aHu:Ie i . 14.03
AnrnbpungHoe ckpelumBaHme. MNpakTnyeckas
78 paboTa «/3yyeHne pesybTaToB 1 05 19.03
ANTMOPUAHOIO CKPeLMBaHUA Y AP030¢KnIbI»
NTONIOrNYECKNE OCHOBbI AUTMO6pUAHOT
80 CuennieHHoe Hacneno0BaHve NPU3HaKoB 1 21.03
81 XPOMOCOMHasa Teopunsa HacneacTBEHHOCTH 1 2.04
82 ["eHeTnKa nona 1 3.04
83 ["feHOTMN KaK Le/IocTHas cucrema 1 4.04
84 "eHETUYECKMIA KOHTPOb Pa3BUTUS PACTEHUNA, 1 9.04
YXVBOTHbIX N Ye/0BeKa
85 I3MeH4YMBOCTb NPU3HAKOB. Buabl 1 10.04
N3MEHYNBOCTH
86 MogamdrKaunoHHas N3MeHUYNBOCTb 1 11.04
BapralnoHHbIi psg 1 BapraLMoHHas KpuBas.
NabopaTtopHas paboTta «/ccnegoBaHue
87 3aKOHOMEPHOCTEN MOAN(PMKALMOHHOM 1 05 16.04
N3MeHUYMBOCTU. [10CTPOEHME BapMaLMOHHOro
psifa U BapuaLMoHHON KPUBOiA»
88 eHoTMNMYecKas N3MEHYMBOCTb. 1 17.04

KombunHaTMBHast 3MEHYMBOCTb




MyTaunoHHaa n3MeH4YMBOCTb. NpakTnyeckas

89 paboTa «MyTauumn y Apo3ousibl (Ha rOTOBbIX 0.5 18.04
MUKponpenaparax)»

90 3aKOHOMEpPHOCTU MYy TaLMOHHOT 0 MpoLecca. 23,04
AnNUreHeTnKa 1 ANUreHoMnKa

91 ["eHeTMKa yenoBeka. NpaKTnyeckas p§60Ta 05 24.04
«CoCTaBneHme 1 aHam3 poLoC/I0BHOW» ' '

92 MeTo/bl MEANLIMHCKOW FeHETUKM 25.04
3HayeHue MeaULMHCKOA FeHETUKN B

93 NpesoTBpaLLeHNN 1 IEYEHNN TeHEeTUYECKMX 30.04
3ab0/1eBaHMIN YesloBeKa
OCHOBHbIe MOHATUA cenekuunn. JlabopaTopHas

94 paboTa «l/13yyeHne COpToB Ky bTYPHbIX 05 7.05
pacTeHWi 1 NOPOoL, AOMALUHNX XXUBOTHbLIX»
MeTogbl CeNeKLMOHHON paboThl.

95 | JlabopaTopHas paboTa «/3yyeHne MeToL0B 0.5 14.05
CeNneKLUMn pacTeHNiA»
LOCTVXKEeHNS CeNeKL MmN pacTeHNIA 1

96 XXUBOTHbIX. MNMpakTnyeckas pabota «lMprBmBka 15.05
pacTeHuii»

97 CoxpaHeHwue, n3yyeHve N UCNONb30BaHME 16.05
reHeTUYECKMX PecypcoB
BroTexHonorus Kak Hayka un otpacsib

98 NMpon3BoACTBa. [NpakTuyeckas paboTa 05 21.05
«l13y4eHne 06bEeKTOB OBUOTEXHONOTNN»

99- | OCHOBHbI€e HarnpaBeHUsi CUHTETUYECKON

22.05

100 | 6uonorun
XPOMOCOMHas U reHHas UHXeHepus

101- | MeguumHCcKue 6MoTEXHONOrMM Pe3epBHbIii 93.05

102 | ypok. NoBTOpeHue, 0606LLeHNE, '

cucTemaTmsaumns 3HaHWi




OBLLEE KOJ/IMYECTBO YACOB 0
NMPOrPAMME

102

135




11 KVIACC

KoanuecTBo yacoB

Ne Hara JIeKTPOHHBIEe HU(pOBbIE
n/n Tema ypoxa Bceero Konrpoanpre | Mpakriteckue U3yYeHUs | o0pazoBaresibHbIE pecypchl
padoThl padoThI

1 JBONOLMOHHaA Teopua Y. apsmHa 1 2.09

9 [LBUXyLLMe CUbl 3BOSIKOLMKN BULOB Mo Y. 1 3.09
JapBuHy '

3 Bopbba 3a cyLecTBoBaHWe, eCTECTBEHHbIN U 1 5.09
MCKYCCTBEHHbIN 0TOHOP '

4 dopmMnpoBaHme CUHTETUYECKOW Teopnm 1 9.09
3BO/MOLMM

5 ATanbl 3B0/IHOLMOHHOIO NpoLiecca: 1 10.09
MUKPO3BO/IIOLMSA 1 MaKPO3BOOLMA '

5 Monynauus — aneMeHTapHas eanHMLa 1 12.09
3BO/OLMM
3aKOH reHeTMyeckoro paBHosecusa x. Xapau,

; B. BaitHGepra. JlabopaTopHas pa60Tau 1 05 16.09
«BblsiBNEHME N3MEHUNBOCTN Y 0CO6€el 0HOro
BMAa»

8 AnemeHTapHble haKTOPbl 3BOOLNN 1 17.09

9 AhheKT ocHoBaTenNs. IPGEKT OYTbIIOYHOIO 1 19.09
rop/ibiLKa

10 Mwurpauunn. sonauumn nonynauni: 1 93,09
reorpaguyeckasi, buonornyeckas

11 EcTecTBeHHbIN 0TO60P — HanpasAAoLWMA 1 2409
(haKTOp 3BO/MIHOLUN

12 | MNonosoli 0T60p 1 26.09
Mprcnocobn1eHHOCTb OPraHM3MOB Kak

13 | PE3Y/bTAT MMKPOIBOMOLAM. NabopaTopHas 1 05 30,09

paboTa «M3y4eHre apoMopdo30B K
namoafanTaLnii y pacTEHUIA N XKMBOTHbIX»




MprMepbl NprcNocobieHnii y OpraHU3MOB:
Mop{honormyeckue, Grnsnonornyeckue,
OMOXUMMYECKIME, NOBELEHYECKME.

14 NabopaTopHas paboTa «[IMprcnocobneHns ! 0.5 110
OpraH13mMoB 1 X OTHOCUTENbHasA
LlenecoobpasHOCTb»
Bug, ero Kputepum 1 CTpykTypa.

15 | lTabopaTtopHas paboTa «CpaBHeHWe BUAOB MO 1 0.5 3.10
MOPOIOTNYECKOMY KPUTEPUHO»

16 | CTpyKTypa B1uaa 1 7.10

17 BunpoobpasoBaHue Kak pesynbTar 1 8.10
MUKPO3BO/IHOL MU

18 CBs3b MMKPO3BOIKOLMN U 3NUAEMNONOT N 1 10.10

19 Makpoasontouus. NaneoHTonornyeckne 1 1410
METO/bl N3yYeHWNs 3BO/IHOLMN

20 Buoreorpaguyeckne MeToAbl N3yYeHUs 1 1510
3BO/MOLUM
3AMOPMONOrnyeckmne N cpaBHUTENBHO-

21 MOPoNOrnyeckKmne MeTombl N3yHeHns 1 17.10
3BO/IIOL MM
MonekynapHO-reHeTuyeckune, GUOXMMUYecKme

22 | N MaTeMaTUYeCcKne METO/bI U3YYeHNs 1 21.10
3BO/IIOL MM

23 | O6Lme 3aKOHOMEPHOCTM 3BONOLMN 1 22.10

24 AganTtnBHasa paguauus. HepaBHOMEpPHOCTb 1 2410
TEMIMOB 3BO/OLMM

o5 Hay4Hble runotesbl NPOUCXOXKAEHNSA XKNU3HU Ha 1 511
3emne

26 [oHay4Hble npefcTaB/ieHNs 0 3apoXaeHnUn 1 211
XU3HU

27 | OCHOBHbI€ 3Tanbl HEOPraHNYECKOV 3BOMOLIN 1 11.11




28 "MNoTesbl 3apOXAEHNS XKN3HU 12.11
VicTopuna 3eMnn 1 MeTofbl €€ U3yYeHus.

29 | JlabopaTopHas pabota «/3yyeHne n onucaHue 0.5 14.11
MCKOMaeMbIX OCTaTKOB APEBHUX OPraHN3MOB»

30 HayvasibHble 3Tarnbl OpraH1YecKon 3B0OLMM 18.11

31 | IBoNMoUMA ayKapmnot 19.11
OCHOBHbI€e 3Tarnbl 3B0JIOLMMN PACTUTE/IBHOIO

30 | Mupa. MpakTnyeckas pabota «M3yyeHune 05 2111
0COOGEHHOCTEN CTPOEHNS PacTEHUI pa3HbIX
OTAeN0B»

33 | OCHOBHbI€ 3Tanbl 3BO/IFOLMN XXMBOTHOIO M1pa 25.11
3BOMOLMSA XKMBOTHBIX. MNpakTuyeckas paboTa

34 | «M3yyeHne 0CO6EHHOCTEN CTPOEHMS 0.5 26.11
MO3BOHOYHbIX XXVBOTHbIX»

35 Pa3BuUTME XXM3HM Ha 3emM/ie Mo apam u 2811
nepnogam

36 MaccoBble BbIMUPaHUA — 3KOM0rMyeckue 212
KPW3MCbl NPOLLIIOr 0

37 CoBpEMEHHbII 3KO/TOMMYECKNIA KPU3NC, ero 312
0CO6eHHOCTU

38 CoBpemeHHas crcTema opraHMyeckoro 512
MPOLLIIOro

39 OCHOBHbIe cucTeMaTnyeckume rpynnsoi 9.12
OpraH13moB

40 | AHTpononorns — Hayka o YenoBeke 10.12

41 Pa3BuTUe NpeACTaBNEHNIA O MPONCXOXAEHNN 1212
yesioBeKa
MecTo YesioBeka B CUCTEME OPraHNYecKoro

42 | MVpa. NabopatopHas pabota «/3yyeHmne 05 16.12

0COGEHHOCTEN CTPOEHNA CKENETA HE/NOBEKA,
CBA3AHHbLIX C MPAMOXO0XXAEHNEM»




43 | [BWxXyLMe Cu/bl aHTpONoreHesa 1 17.12

44 CoOTHOLLEHNE BUONOrNYECKNX N COLMATbHBIX 1 19.12
(DaKTOpPOB B aHTPOMOreHese '

45 | OCHOBHbIe CTaANKM aHTPOMNOreHesa 1 23.12

46 [ManeoreHeTrka 1 NaneoreHoOMUKa 1 24.12

47 JBO/NIOLMA COBPEMEHHOr0 Ye/loBeKa 1 26.12
Yenoseueckue pacol. MNpaktnyeckas paborta

48 | «/13yyeHne 3KOIOrmyecKnx agantaumm 1 0.5 9.01
yenoBeKa»

49 MexancunnanHapHble METOAbI aHTPOMO0r UK 1 13.01

50 | 3apoXgeHue 1 pasBUTUE 3KOMOrUK 1 14.01
MeTogbl skonoruu. SllabopaTopHas pabota

51 | «M3yyeHne MeToL0B 3KO/IOrMYeckmnx 1 0.5 16.01
nccnefoBaHNii»

52 3HaueHMe 3KOOrMYecKUX 3HaHUIA Ans 1 20,01
yesioBeka

53 | Dkonorunyeckme HakTopsbl 1 21.01
Abunotunueckne gakTopbl. CBET Kak

54 3KOo/Mornyeckunin haktop. JlabopatopHas paboTta 1 05 2301
«BblISiBIEHME NPUCNOCO6/IEHNIA OPraHU3MOB K ' '
B/IUAHMUIO CBETA»
AbunoTtuyeckne akTopbl. Temnepatypa Kak

55 3KONOrMYecKkuin haktop. ﬂa6oPaTopHaﬂ paboTa 1 05 2701
«BblsiBNeHMe NprcrocobieHnii opraHn3MoB K ' '
B/IMAHUIO TEMMNEPATYPbI»
AbroTHYecKne hakTopbl. BNaXKHOCTb Kak
3K00rn4yeckuii thakTop. SlabopatopHas paboTa

56 < 1 0.5 28.01
«AHaTOMUYeCKMe 0CO6EHHOCTU pacTeHU 13
pasHbIX MECT 0OUTaHNSA»

57 Cpefbl 06MTaHNA OPraHN3mMoB 1 30.01




58 | buonorunyeckune puTMbl 1 3.02
59 | X)Kv3HeHHble POpMbl OPraH1M3mMoB 1 4.02
60 | buotnyeckme hakTopsbl 1 6.02
61 3HaueHne BMOTUYECKMX B3aMOLENCTBUI ANS 1 10.02
CyLLIeCTBOBaHWA OPraHNM3MOB B Cpefie 06uTaHunS
62 | DKOMOrn4yecKme XapakTepucTMKn nonynsaymm 1 11.02
OCHOBHbIe rnoka3saTesin NonynAauum:
63 | YNCNEHHOCTb, NIOTHOCTbL, BO3pPacTHasA 1 1 13.02.02
nososas CTPyKTypa
OCHOBHbIe rnoka3saTenin NonynAauum:
64 | poXXgaeMocTb, MPUPOCT, TeMMN POCTa, 1 17.02
CMepPTHOCTb, MUTpaLun
65 | SKonorunyeckas CTPyKTypa nonynsaumm 1 18.02
66 | JuHamunka nonynauumn n eé perynaums 1 20.02
67 KpuBble pocTa YMCIeHHOCTH NonynaLuun. 1 2402
KpuBble BbXMBaHWA
3konornyeckas Hwa suga. SlaboparopHas
68 | paboTa «IMpncrnocobneHns cemsH pacTeHNi K 1 0.5 25.02
paccefieHnIo»
69 | Bug Kak cuctema nonynaymi 1 27.02
70 3aKOHOMEPHOCTW NOBEAEHUA Y MUTPaLUi 1 03.03
YXMBOTHbIX
71 | Coo6LLecTBO OpraHM3MoB — 6MOLLEHO3 1 4.03
72 | DKOCUCTEeMa KaK OTKpbITas cucTema 1 6.03
73 KpyroBopoT BeLLecTB 1 MOTOK 3HePrum B 1 10.03
aKocucreme
74 | OCHOBHbIe NOKa3aTenn 3KOCUCTEMbI 1 11.03
75 DKOMormyecKme nupamuabl 1 13.03
76 13meHeHnsa Co06LLLEeCTB — CYKLLeCCUin 1 17.03




MprpoaHble 3KOCUCTEMbI. DKOCUMCTEMbI 03ep U

77 b 1 18.03
peK. SKOCMCTEMbI MOpPEI 1 OKeaHOB

78 MpupogHble 9KOCUCTEMbI. JKocucTeMbl TYHAP, 1 20.03
NecoB, CTenem, NyCTbiHb

79 | AHTPOMNOr€HHbIE 3KOCUCTEMbI 1 31.03

80 Ypboakocuctemsl. MpakTuyeckas pabota 1 05 104
«3yyeHune 1 onucaHne ypbosKoCUCTEMbI»

81 3aKOHOMEpPHOCTN (hOPMMPOBaHMSA OCHOBHbIX 1 304
B3aMMOJeNCTBUIA OpraHM3MOB B 3KOCKUCTEMAX '
MexaHn3Mbl BO3AEACTBUA 3ar PA3HEHWI pasHbIX

gy | TVINOB Ha cybopraHu3mMeHHoOMm, 1 204
OpraHW3MeHHOM, NoMyNALUOHHOM U
9KOCUCTEMHOM YPOBHAX

83 Brocepa — obLiennaHeTapHas 060/104Ka 1 8.04
3emnn

84 | YyeHue B. . BepHagckoro o 6uocepe 1 10.04

85 | 3aKOHOMEpPHOCTH CYLLIeCTBOBaHUS Guocdepsl 1 14.04

86 KpyroBopoThl BeLLECTB U BUOreoxXMMmnyeckmne 1 15.04
UMKbI

87 30HabHOCTb 6rochepbl. OCHOBHbIE GIOMBI 1 17.04
cyLm

88 | YcToinumBocTb 6rochepb! 1 21.04

89 | OKonornyeckme Kpusmncol U UX NPUYNHBI 1 22.04

90 | BosgelicTBume YenoBeka Ha bruocdepy 1 24.04

01 AHTponoreHHvoe BO3AeICTBME Ha 1 28.04
PacTUTE/bHbIN Y XXMBOTHbLIA MUP

92 | OxpaHa npupogsbl 1 29.04

93 OCHOBHbI€ MPUHLMMBI YCTOMYMBOIO Pa3BUTUS 1 05.05

4enoBeyecTBa M Npunpoabl




PaLMoHalbHOe NPUPOAOMO0/b30BaHNE 1

94 | coxpaHeHue 610I0rMYecKoro pasHoobpasmns 1 06.05
3emnm
95 0606LeHNe Mo Teme «MUKPO3BONOLUNA U eé 1 1205
pesy/bTaTbl»
96 O606LeHne Mo Teme «MaKpo3BONOLIMS U eé 1 13.05
pesynbTaTbi»
97 O606LLeHME Mo Teme «[POMNCXOXKAEHME 1 1 15.05
Pa3BUTME XXM3HWN Ha 3em/iex»
98 O606LeHne Mo Teme «[poncxoXaeHne 1 1905
4esioBeKa — aHTPOMOreHes»
99- | O606LIEHME N0 TeMe «DKOMOrNsa — HayKa 0
1 20.05
100 | B3aMMOOTHOLUEHUAX OpPraHn3MOoB»
O606LeHmne no Teme «OpraHn3Mbl 1 cpefa
101- | o6utaHmsa» O606LLEHNE NO TEME «DKOMOrUs
o 1 22.05
102 | BngoB 1 nonynsayunin» O606LLeHre No TeMe
«bunochepa — rnobanbHas IKOCMCTEMA
OBLUEE KOJTMYECTBO UACOB MO 102 75

MPOrPAMME




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

METOINYECKHUE MATEPHUAJIBI JIUIA YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETH

HUHTEPHET



