MUHHUCTEPCTBO NPOCBEIEHMSI POCCUMCKOMN ®EJIEPAIIN
JenapramenT o6pazoBanust UBanoBckoii o6sactu
MY otaen obpazoBannsi axMuHHCTpanun @ypMaHOBCKOTro

MYHHIHNAJIbHOrO paiiona BanoBckoii 061acTH (I

MOY CHI Ne 3

PACCMOTPEHO COI''TACOBAHO

pykoBomuTeqis [IIMO 3aMeCTHUTENb IUPEKTOpa
jl// no YBP

Kucernesa E.B. Aap ~ zjzb‘ﬁgan ixo H.10.
Iporoxos Ne 1 / Kasanna H.C. 1P "}1,5’,155-0/ |
ot «30» 08. 2023 r. oT «30Q§72023 i x

PABOYAS TPOI'PAMMA
(ID 436336)
yuebHoro npeamera «buosorus. Yriay6/ieHHbIH ypoBeHb»

AUt obyuarommuxest 10 —11 knaccoB

MYHULMMAJIBHOE  Moanucato umdposoit

noAnucbio:
OBLLEOBPA3OBATE MYHULIMMANTBHOE

JIbHOE OBLLEOBPA3OBATE/IbHOE

YYPEXOEHWE YYPEXOEHUE CPEAHAA

CPE[JHASA LUKOMA Ne WKONANe 3TOPOLA
OYPMAHOBA

3 TOPOLA [ata: 2023.10.08 20:45:12

OYPMAHOBA +03'00'

®ypmanos 2023 !



IHNOACHUTEJIBHASA 3AIIMCKA

Mporpamma no yye6Homy npeamety “Buonorus” (ganee - 6uonorusa) Ha
YPOBHe cpefHero obuwiero obpasoBaHWs pa3paboTaHa Ha ocHoBe defepasibHOro
3aKoHa 0T 29.12.2012 Ne 273-®3 «O6 obpasoBaHuN B Poccuiickoin defepaummy,
droC COO, KoHuenuuu npernofaBaHus Yy4yebHOro npeamerta «buonorusa» wu
OCHOBHbIX NONOXeHWI (hefiepasibHOM paboyeil NPorpammbl BOCMUTaHWS.

YuebHblin npeaMeT «buonorus» yrny6néHHoro ypoBHsi u3ydeHms (10-11
Kfaccobl) SBNSAETCA OAHUM U3 KOMMOHEHTOB NPeAMeTHON 06/1acTh «ECTeCTBEHHO-
HayuHble npegmeTbl». CornacHo nonoxeHnam @rocC COO npodubHble
yuyebHble MpeaMeTbl, U3yvyaeMble Ha Yrny6/EHHOM YPOBHE, ABMAKOTCA CMOCO60M
AndhepeHUmaumMm 0byyYeHUss Ha YpPOBHe cpefHero o6ulero o6pa3oBaHUA U
Npu3BaHbl 06ecneynTb NPeeMCTBEHHOCTb MeXAy OCHOBHbIM O0OLMM, CPefHUM
06LLMM, CcpefHUM NPOogecCUOoHaIbHBIM 1 BbICLUMM 06pa3oBaHneM. B TO e Bpems
KaXAbld M3 3TUX Y4eOHbIX MPeAMETOB [AO0/MDKEH ObiTb OPWMEHTUPOBaH Ha
MPUOPUTETHOE peLleHne 06pa3oBaTe/ibHbIX, BOCMUTATE/IbHLIX W Pa3BUBAMOLLMX
3afjay, CBSI3aHHbIX C NpoQopMeHTaumerr 0by4varoLMXca U CTUMYIMPOBAHMEM
MHTepeca K KOHKPETHOW 06/1acTWU Hay4yHOro 3HaHWs, CBA3aHHOIO ¢ 6uonoruve,
MeNLMHON, 3KOIOTNeid, NCUXO/IOTUEA, CNOPTOM U BOEHHbLIM [e/10M.

Mporpamma no ydebHomy npeamety "Buonorvsa™ AaéT npeAcTaBfeHUe o
Luenn n 3afgadax M3ydeHus y4debHOro npeameta «buonorms» Ha yrny6néHHOM
YPOBHE, ornpefenseT ob6s3arenbHoe (MHBapMaHTHOE) NPeAMETHOEe CofepXKaHue, ero
CTPYKTYpMpOBaHMe MO pasfgenaMm W Temam, pacrpefenieHne Mo  Knaccam,
PEKOMEHAYEeT MOCnefoBaTe/IbHOCTb M3Y4YeHMsi y4ebHOro Matepuana C YYETOM
MEXNPeAMETHbIX W BHYTPUNPEAMETHbIX CBS3€i, NOrMKM y4eBHOro npouecca,
BO3pPacTHbIX O0COGEHHOCTel obydvarowmxcs. B nporpamme no  6uonormu
peasn30BaH MNPUHLUMMN MPEEMCTBEHHOCTM C M3y4YeHWeM OMONOrMU Ha YPOBHE
OCHOBHOIo  06ulero o6pasoBaHud, OGnarogaps 4Yemy npocMaTpuBaeTCH
Hanpae/EHHOCTb Ha  Mocnefytollee  pasBuTMe  BUMONOTMYECKUX  3HaHWA,
OPUEHTMPOBAHHbLIX Ha (OpMMPOBaHME eCTECTBEHHO-HAy4YHOro MUPOBO33PEHNUS,
9KONOrMYECKOro MbIW/EHNs, NPeACTaB/eHWin O 3[40pOBOM 06pase >KU3HW, Ha
BOCNUTaHME OGEPEXHOro OTHOLLEHWS K OKpPYXKatlollein npupoaHoin cpepe. B
nporpaMme Mo GMONMOTMN TakXKe MoKasaHbl BO3MOXHOCTM Y4YeGHOro npegmeTa
«buonorna» B peanmsauun  TpebosaHmin PrOC COO K nnaHMpyembiM
NMYHOCTHbIM, MeTanpegMeTHbIM WM MpPeAMETHbIM pe3y/ibTatam 00yyeHUs U B
(hopMMpOBaHMM  OCHOBHbIX BWAOB  Y4eOHO-MO3HABaTe/lbHOW  AeATEe/IbHOCTY
0byyaloLmMxca Mo OCBOEHWUIO COAepXKaHWs OMOoMorMyeckoro 06pasoBaHMA Ha
YPOBHEe CpefHero 06Lero obpasoBaHus.

YuebHbIin npeameT «bronorus» Ha ypoBHe cpefHero obuero o6pasoBaHus
3aBepluiaeT 6uonornyeckoe o06pasoBaHMe B LUKOMe WM OPUEHTMPOBAH Ha



paclunpeHvie 1 yriny6neHVe 3HaHWn 00y4aroLLMXCA O XMBOW MpUpoAe, OCHOBAaX
MOMEKYNAPHOA U KNETOYHOM 6GMOoNorMun, smMopuosiorun 1 Guonorun pasBuTHS,
reHeTUKW, CeNekunmn, 6MOTEXHOIOMNN, IBOIFOLMOHHOTO YYEHNSA U 3KONIOTUN.

N3yueHne yyebHOro npegmeta «buonorns» Ha yrny6/ieHHOM YpOBHE
OPUEHTMPOBAHO Ha MOArOTOBKY O00y4YaloWMXCA K MOCNefYoLWeMy MOyYeHUHO
buonornyeckoro  obpasoBaHMs B BY3aX U OpraHusauusax  CpefsHero
MpoeccnoHaIbHOro obpasosaHns. OCHOBY ero Cofep>kaHns COCTaB/sAeT cucTema
OVONIOTUYECKMX  3HAHWWA,  MOMYYEHHbIX NPU  M3YyYeHUn  O0byyvaroLMMUCA
COOTBETCTBYIOLMX CUCTEMATUYECKUX pa3fenioB 6MOorMm Ha ypoBHe OCHOBHOIO
obulero obpasosaHus, B 10-11 knaccax 3TW 3HaAHUA MOMy4YaloT pasBuUTUE. Tak,
pacluvpeHbl 1 yrnybneHbl OGMOMOTMYECKMe 3HaHWUSA O PaCTeHUAX, >KMBOTHbIX,
rpnbax, 6GakTepuax, OpraHM3Me 4esioBeKa, OOLIMX 3aKOHOMEPHOCTAX XXWU3HW,
A0MO/THUTENbHO BKKOYEHbI 6UONOrMYecKne CBefeHns NPUKagHoro 1 nomcKoBoro
XapaKTepa, KOTOpble MOXHO MCMO0/Ib30BaTb KaK OPUEHTMPbI A1S MOC/eAyHoLEero
Bbl6opa npodeccun. Bo3moOXKHa TakkKe WHTerpauusi 6MonornyecKmx 3HaHUn c
COOTBETCTBYIOLMMN 3HAHUAMMU, MONYUYEHHbIMW 00YyYaloWUMNCA MPU N3YUYEeHUM
(hM3NKN, XUMWUK, Teorpadmm 1 maTemMaTuKu.

CTpyKTypa nporpaMmmMbl Mo Yy4de6bHOMy npeameTy "Buonorns” otpaxaet
CUCTEMHO-YPOBHEBBIA W 3BO/MOLMOHHBIA  MOAXOAbl K WU3Y4YeHWo 6uonoruu.
CornacHo UM, U3y4aroTca CBOMCTBA M 3aKOHOMEPHOCTU, XapaKTepHbIE 4151 XKMBbIX
CUCTEM Pa3HOro YPOBHSA OpraHunsauumn, 3BOHOLUN OPraHNYeckoro mMmvpa Ha 3emse,
COXpaHeHust OMOMorMyYecKoro pasHoobpasus nnaHetbl. Tak, B 10 Knacce
N3y4yatoTCA OCHOBbI MOJIEKYNIAPHON WM KIETOYHOM 6uonorun, amopuonornm u
6uonorMn pasBuUTUA, FEHETUKN U CeNnekuumn, GUOTEXHONOINN U CUHTETUYECKOM
oronornn, akTyam3npyroTCca 3HaHWA 00y4vatoLMXCA N0 60TaHMKe, 300/10TUK,
aHaTOMuK, u3nonormm 4enoseka. B 11 knacce M3yyatOTCst 3BOMOLMOHHOE
y4YeHue, OCHOBbI 3KO/IOTUN 1 Y4YeHue 0 buocgepe.

YuebHblin  npegMeT  «buonorus»  npusBaH  06ecneunTb  OCBOEHME
06yyatoLLmMMmMcs 61MONOTMYECKUX TEOPUIA U 3aKOHOB, UAEW, MPUHLUMMOB W NpaBun,
nexXxawmx B 0OCHOBE COBPEMEHHOI eCTECTBEHHO-HAYUYHON KapTUHbI MUPa, 3HaHWUI O
CTPOEHMKN, MHOroobpasMm U OCOOEHHOCTAX KIETKW, OpraHv3ma, Monynsauuu,
6MOLIEHO03a, 3KOCUCTEMbI, O BbIAAIOLLMXCA HAYYHbIX AOCTUXKEHUAX, COBPEMEHHbIX
nccnefoBaHnAX B 6MONOrnn, NPUKNaaHbIX acrnekTax 6uonorMyecknx 3HaHun. Ans
pasBUTUS W MOAAEPXaHUA WHTepeca 00y4yaroLMXCA K OMOorMn Hapsgy co
3HaYNTE/IbHbIM 06BLEMOM TEOPETUYECKOr0 MaTepuana B COAepXXaHUu MnporpamMmmb
no 6monornm npegycMoTPeHO 3HAKOMCTBO C UCTOPUE CTAHOB/IEHUA U Pa3BUTUSA
TOW UM WHO 06nacTn 6MoNOrnKM, BKNALOM OTEYECTBEHHbLIX W 3apyBeXXHbIX
YUYEHBIX B PELLEHME BAXKHENLLNX BMONOrMUYECKMX U IKOMIOTMYECKMX NPOG/IEM.



Llenb n3yyeHns yyebHoro npeameTa «bmonorus» Ha yrny6néHHOM ypoBHe —
OBNafieHVe  06y4YaloLMMUCA  3HAHUAMU O  CTPYKTYPHO-(YHKLMOHA/IbHOM
OpraHuM3auum >KMBbIX CUCTEM pPasHOro paHra W npuobpeTeHne YMeHWI
MCMO0/b30BaTh 3TV 3HAHMS B (DOPMMPOBAHUN MHTEpPeca K OnpeaeniéHHon obnactu
MPOMECCUOHAIbLHON [eATeNIbHOCTM, CBSA3aHHOW C OWoMorvMein, wam K BblGOpy
y4ebHOro 3aBefieHns AN NPOAO/IKeHNS 6MOIOrMYecKoro o6pasoBaHms.

[locTveHne uUenn  u3ydeHus yyeBHOro npegmeta «buonorusa»  Ha
yrny61éHHOM YPOBHE 06ecrneynBaeTCs peLleHneM CreyoLmx 3aau:

OCBOEHME 00YYatoLLMMNCA CUCTEMbI BMOMOMMYECKUX 3HAHMIA: 06 OCHOBHbIX
BMO/TIOTNYECKMX TEOPUSAX, KOHUEMNUMSAX, rmnoTesax, 3aKoHaxX, 3aKOHOMEPHOCTAX U
paBunax, COCTaBNALLMX COBPEMEHHYIO eCTECTBEHHO-HAYYHYHO KapTUHY MUPa; O
CTPOEHWUN, MHOroo6pasnm M OCOOEHHOCTAX OMONOTMYECKMX cucTem (KeTka,
opraHusMm, Nonynauus, Bug, buoreoLeHos, brocgepa); 0 BbIAAFOLLMXCSH OTKPbITUAX
N COBPEMEHHbIX MUCCe0BaHNAX B GUOIOTUN;

O3HaKOM/ieHVe 00yYaloLWMXCs C MeToAaMu MO3HaHMS XKMBOW NPUPOAbI:
NCCneaoBaTeNbCKUMM  MeTofaMn  OMONOrMYeCKUX  HayK — (MOMEKYNISIPHOA U
KNeTOYHOM 6uonorun, 3mbpuonorMm u 6UONorMnM pPasBUTUS, TEHETUKM W
cenekynn, OMOTEXHOMOMMM W CUHTETUYECKON OMONMOrMK, NaneoHTONOrnN,
3KO/Iorun);  MeTogamyM  CaMOCTOSATE/IbHOrO  MPOBeAEeHNs  BMONOrNYECKMX
nuccnefoBaHui B nabopatopum K B npupode (HabnwaeHwe, U3MepeHue,
3KCMEPUMEHT, MOLENNPOBaAHNE);

oBnafieHne  00y4aroLMMUCH  YMEHUSMMW:  CaMOCTOSATE/IbHO  HaxXOAWTb,
aHaM3MpoBaTb U MCMOMb30BaTb OMONOIMYECKY WH(OPMaLMIO; MOMb30BaThLCH
6M0/IOTMYECKO TEPMUHONOTMEN U CUMBOJIMKON; YCTaHaB/MBaTb CBSA3b MeXay
pasBuTMeM OMONOrMM U COLMASIbHO-9KOHOMUYECKUMIW U 3KOIOrMYECKUMU
npo6nemMaMn 4YenoBevecTBa; OLEHMBATL MOCNEACTBUS CBOEW [eATeNbHOCTU MO
OTHOLLEHMIO K OKpY)KaroLle MpupogHOM cpefe, COOCTBEHHOMY 3[0POBbIO U
3[0POBbI0  OKpYXaloWmx fogeil; 060CHOBbIBATL M cobnogatb  Mepbl
MNPOMNAKTUKN NHPEKLMOHHBLIX 3ab0/1eBaHWIA, Npasuia NoBegeHns B NpUpoae U
obecrieyeHns 6e30MacHOCTN COOGCTBEHHOW YXM3HEAeATeNIbHOCTU B Upe3BblyaliHbIX
CUTyauusax MPUPOLHOTO U TEXHOTEHHOrO  XapakTepa, XapaKTepu30oBaTb
COBpPEMEHHbIe Hay4Hble OTKPbLITUA B 061acTV 61onoruu;

pasBUTME Yy 00YYatOLNXCA UHTENNEKTYa/IbHbIX U TBOPYECKUX CMOCOBHOCTEN
B Mpouecce 3HAKOMCTBA C BbIJAKOLWMMUCA OTKPbITUAMW U COBPEMEHHbLIMY
nccnefoBaHusAMM B GMOMIOTUK, peLlaeMbiMK €0 npobsieMaMun, MeTOLO0/orven
OMONOrnyYecKoro nccnepoBaHus, npoBeAeHns 3KCMEPUMEHTA/IbHbIX
NcCnefoBaHniA, pelleHns 6Monornyecknx 3agad, MogempoBaHns 61MoNorMyYecKmX
00BEKTOB M MPOLLECCOB;



BOCNMTaHME Y 006yYaroLLMXCA LEHHOCTHOrO OTHOLLEHUS K YKMBOW MPUpoje B
LIe/IOM U K OTAeNbHbIM eé 06beKTaM 1 SBIEHUAM; POPMMPOBaHME 3KONOMMYECKOiA,
reHeTUYeckoW rpaMOTHOCTW, OOLein Ky/nbTypbl MOBEAEHUS B NPUPOLE;
NHTErpaumnm eCTeCTBEHHO-HayYHbIX 3HAHWIA;

NpuobpeTeHre  0Oy4YatOLLMMMUCA  KOMMETEHTHOCTM B pauMOHa/IbHOM
MPYPOAONONL30BaHNM  (CO6MOAEHME NpaBu MOBELEHUA B NPUPOAE, OXpaHbl
BWOB, 3KOCUCTEM, BroCepbl), COXpaHeHUN COBCTBEHHOrO 340P0BbA W 3[40POBbA
OKpyXaroLlmx nofer  (cobnofeHns Mep  npounakTukn  3aboneBaHun,
obecneyeHe 6e30MacCHOCTU >XU3HeLEATENbHOCTU B 4YPe3BblYaHbIX CUTyauusax
MPUPOLHOTO W  TEXHOTEHHOro  xapakTepa) Ha OCHOBE  MCMO/b30BaHUA
BMONIOMMYECKUX 3HAHWIA 1 YMEHWIA B NOBCEAHEBHOW XKWN3HN;

co3faHMe  YCNOBWM AN OCO3HAHHOrO  Bblbopa  O6yuvatoLLMMMKCS
NHANBUAYa/TbHOM obpasoBaresibHOW TpaekTopun, Cnoco6CTBYyHOLLEN
nocneayrolemMy npogecCoHalbHOMY CaMOOMNpPeae/ieHnto, B COOTBETCTBMU C
WHAMBUAYASIbHBIMU MHTEepecaMmn U NOTPEBHOCTAMU pernoHa.

Ob6Lee Yncno YacoB, OTBEAEHHbIX HA U3y4YeHne G1oNornum Ha yrny61eHHOM
YPOBHe cpeAHero obuiero obpasosaHus, coctasnseT 204 yvaca: B 10 knacce — 102
yaca (3 yaca B Hegento), B 11 knacce — 102 yaca (3 4aca B Heflento).

OT6op opraHM3auMOHHbIX (HOpPM, METOLOB U CPeACTB 00y4yeHUs 6monoruu
OCYLLIECTB/IAETCA C YYETOM CMEUUPUKA ero COAepXKaHWs W HanpaB/eHHOCTU Ha
NPofo/KeHMe  OMONOrMYecKoro 06pas3oBaHUs B OpraHM3auusaX — CpeaHero
MPOECCUOHABHOIO U BbICLLEro 06pa3oBaHus.

Ob6#3aTe/bHbIM YC/I0BMEM MPU 06yYeHUM B1ONOrMK Ha Yrny61EHHOM YpOBHe
ABNSETCA MpPOBeAeHMe NabopaTopHbIX U MPaKTUYeCKMX paboT. Takxe ydyacTue
06yyaloLMXCa B BbINOHEHUN MPOEKTHLIX U y4ebHO-1CCNea0BaTeNbCKNX paborT,
TemaTMka KOTOpPbIX OMPeAensieTca  Y4YumTeneM Ha OCHOBE  UMEHLLMXCH
MaTepuanbHO-TEXHNYECKNX PECYPCOB Y MECTHbIX NMPUPOAHBIX YCNOBWIA.



COJEP)KXAHUE OBYUYEHUA
10 KIIACC

CofepxaHue Mnporpammbl, BblAeNEeHHOE Kkypcueom, HE BXOAWUT B NPOBEPKY
rocyfapcTBeHHou ntorosow attectauum (FMA).

Tema 1. BuoJsiorns Kak Hayka

CoBpeMeHHasa 6nonorna — KoMriaeKcHas Hayka. KpaTtkas Uctopus passuTtus
ovonornn.  buonoruyeckme  Haykm M U3y4YaeMble UMW MPOGEMbI.
dyHAamMeHTaNbHble, NPUKNaAHble W MOUCKOBbIE HayyHble WCCMefoBaHUs B
Guonorun.

3HayeHve 6uonorn B (hopMUpPOBaHNM COBPEMEHHOW eCTECTBEHHO-HAY4YHOM
KapTuUHbl Mupa. Mpodeccum, cBsizaHHble C Guonorveir. 3HayveHne 6uonornn B
MPaKTUYECKOW [eATe/IbHOCTU  YesloBEKa: MefuuUMHe, CeflbCKOM  XO3SMCTBe,
MPOMbILL/IEHHOCTW, OXpaHe NPUPOAbI.

JleMoHCTpanumn

MopTtpeTbl: ApuctoTenb, TeopacT, K. JlIuHHeR, XK. B. Jlamapk, Y. [apsuH,
Y. lapseir, I'. MeHgens, B. V. BepHaackuia, W. T1. Maenos, . . MeuHunkos, H.
. BaBunos, H. B. TumodeeB-PecoBckuid, K. YoTcoH, ®. Kpuk, . K. benses.

Tabnuubl 1 cxembl: «CBA3b GMOMOTMK C APYrMMK HaykKamm», «Cuctema
BMONTIOTNYECKMX HAYK».

Tema 2. 7KuBble cucTeMbl U UX U3YyYEHHUE

XXvBble CUCTEMbl KaK MNpeameT u3ydeHuss 6uonormn. CBOMCTBa >KMBbIX
CUCTEM: €QMHCTBO XMMMYECKOro COCTaBa, [AMCKPETHOCTb W LeMIOCTHOCTb,
C/IOXKHOCTb U YNOPSAOYEHHOCTb CTPYKTYPbI, OTKPbITOCTb, CamMoOpraHu3aums,
CamMOBOCIPOM3BEeHNE, Pa3APaKNUMOCTb, MU3MEHUMBOCTb, POCT U pPasBUTHE.

YPOBHM OpraHmM3aumMn >KMBbIX CUCTEM: MOMNEKYNSIPHbIA,  KNETOUHBINA,
TKaHeBbI, OpraHM3meHHbIMN, nonynsynMoHHO-BN0BOWA, 9KOCUCTEMHBIi
(broreoLeHOTUYECKNIA), BUOCHEPHBIA. Tlpouecchl, NPOUCXOAsALLME B XKUBbIX
cuctemax. OCHOBHblE MPU3HAKM >KMBOFO. XXM3Hb KakK (popma CyLLeCcTBOBaHUS
matepun. Hayku, nsyyatoLme XXmBble CUCTEMbI HA Pa3HbIX YPOBHSX OpraHu3aumm.

3yyeHne »uBbIX cucTeM. MeTofbl 6Monormyeckoin Hayku. HabnwogeHwe,
N3MepeHmne, IKCNEPUMEHT, cUcTeMaTm3auUms, meTaaHans. MoHATNE O 3aBUCUMOI U
He3aBMCMMOW nepemeHHON. [lnaHupoBaHWe 3KcnepumeHTa. [locTaHOBKa MU
nposepka runotes. Hynesas runotesa. MoHATUE BbIOGOPKM N €& NOCTOBEPHOCTb.
Pa3bpoc B OMONOrMyeckmx pAaHHblX. OueHKa [OCTOBEPHOCTU  MOMYYEHHbIX
pe3ynbTatoB. [pUUYMHBI  UCKAXXEHUS pPe3ynbTaToB  3KCnepumeHTa. [loHATMe
CTaTUCTUYECKOrO TecTa.

JdeMoHCcTpauu



Tabnuubl 1 cxembl: «OCHOBHble MPU3HAKM XU3HWU», «buronornyeckme
cucteMbl», «CBOWCTBA XXMBOW MaTepum», «YPOBHU OpraHu3aumMm >KUBOMW
npupodbl», «CTPOEHME >XMBOTHOM KNETKU», «TKaHW >XUBOTHbIX», «CUCTEMbI
OpraHoB Yen0BEYECKOro opraHu3ama», «buoreoueHos3», «buocthepa», «MeToapl
N3YYeHUs XXNBOIN NPUPOLAbI».

Ob6opyaosaHue:  nabopatopHoe  obopydoBaHMe AN MPOBefeHUs
HabMOAEHNIA, N3MEPEHNIA, S3KCNEPUMEHTOB.

IIpakTHyeckas pa6ora «/ICNONb30BaHNe pPas3/IMyHbIX METOA40B  Mpw
N3YUYEeHUN XXMBbIX CUCTEMY.

Tema 3. buoJsiorusi KJieTKu

Knetka - CTPYKTYpPHO-(DYHKUMOHa/IbHAas efuHMLA XXMBOro. Kctopus
OTKPbITUA KNeTKN. PaboTbl P. Nyka, A. JleBeHryka. KnetouHas Teopus (T. LLIBaHH,
M. LneingeH, P. BupxoB). OCHOBHble MOMOXEHUA COBPEMEHHON KNETOYHOWA
Teopuu.

MeTofAbl  MOMEKYNSPHOA UM KNETOYHOW  6MONOrMn:  MUKPOCKOMWS,
XpomaTorpaus, 3neKkTpoopes, METOL MeyeHbIX aTtoMoB, AunddepeHLmansHOe
LEeHTPUMYrMpoBaHue, Ky/lbTUBMPOBAHUE KNETOK. M3yuenue @uxkcupo8aHmvix
Kiemok. ONEKTPOHHAA MUKPOCKONUA. Kowugoxarnvuas muxpockonus. Bumanvroe
(npudicuzHeHHoe) uzyueHue Kiemox.

JlemoHcTpanuu

MopTpeTbl: P. T'yK, A. NleeHryk, T. LLBaHH, M. LLneiiaeH, P. Bupxos, K. M.
bap.

Tabnuubl N cxembl: «CBETOBOW MUKPOCKOM», «ONIEKTPOHHbLIA MUKPOCKOM>,
«/cTopnsa pa3BUTUA METOL0B MUKPOCKOMNN.

O6opyaoBaHMe: CBETOBOM MMWKPOCKOM, MUKpOMNpenapatbl PacTUTESbHbIX,
YXMBOTHbIX 1 6aKTepuasibHbIX K/IETOK.

IIpakTuuyeckas padora «/3yyeHMe MeTOLOB KIETOUYHOW 6GMonorMun
(XpomaTorpadusa, anektpoopes, AnddepeHUManbHOe  LEHTPUQYrnpoBaHue,
MLIP)».

Tema 4. XumMmnueckasi OpraHu3anusa KJIeTKU

XUMUYECKMIA cOoCTaB KNeTKU. Makpo-, MUKPO- M Y/bTPaMUKPO3/IEMEHTI.
Bofa v eé ponb Kak pacTBOpUTeNs, peareHTa, yyvyacTue B CTPYKTYpPUpPOBaHWUU
KNeTKn, Tennoperynaunn. MuHepasibHble BeELLEeCTBa KNeTKM, MX Gmonornyeckas
pO/b. POSIb KATUOHOB M @aHNOHOB B K/ETKe.

OpraHuyeckune BellecTBa KneTku. buonormnyeckue nonumepbl. Benku.
AMUWHOKMCNOTHbINA cocTaB 6enkoB. CTPYKTYpbl 6e/IKOBOM MOJEKY/bI. [epBrYyHas
CTPpyKTypa 6efika, nentuaHas CBA3b. BTopuyHas, TpeTuyHas, 4eTBepTUYHAS
CTPYKTYpbl.  OeHatypaumsi. ColictBa 06enkoB. Knaccugukaums  6enkos.
Bronorunyeckue QyHKUUN 6eKOB. Ilpuonut.



Yrnesoapbl. MoHocaxapuabl, aucaxapubl, onnrocaxapuibl U nonucaxapuabi.
OO6WmMin  nnaH  CTPOEHUS U (PU3MKO-XMMUYECKMe CBOWCTBA  Yr/1€BOLOB.
Bronorunyeckue QyHKLUUN YrneBoioB.

Nnnngpl. TvapodunnbHO-rngpodobHble cBoCTBA. Knaccumkaums nnvaos.
Tpurnvuepunabl, oconmnuael, BOCKW, CcTepouibl. buonornyeckne MYyHKLMM
nmnuaos. O6LMe CBOMCTBA 6LMONOrMYECKUX MeMOPaH — TEKYYeCTb, CMOCOBHOCTL K
caMo3aMblKaHuo, NonynpoHULAEMOCTb.

HyknenHosble kucnotbl. AHK n PHK. CTpoeHWe HYKIeMHOBLIX KWC/OT.
Hykneotugpl. MNpuHuMn komnaemeHTapHocTu. [Mpasuno Yapraga. CTpykTypa
OHK — gBoiiHasa cnunpanb. MecToHaxoxXaeHve n 6uonorndeckme gyHkumm OHK.
Bugbl PHK. ®yHKkumn PHK B KneTke.

CTtpoeHne monekynol AT®. Makpoaprmnyeckne cessn B Monekyne AT®.
Buonornyeckune yHkumm AT®. BoccTaHOBMEHHbIE MEPEHOCUUKMU, UX PYHKUNN B
Knetke. [Jpyeue wyxneosuompugochamer (HT®D). CekBeHupoBaHne [JHK.
Memoowi CEHOMUKU, MPAHCKPUNMOMUKU, NPOMEOMUKU.

CTpyKTypHaa 6uonorms: ouoxmmmyeckne n brnodusmyeckme mnccnenoBaHus
cocTaBa W MPOCTPAHCTBEHHOW CTPYKTYpbl GUMOMONEKYN. Mooeruposanue
CMpPYKmypvl U QYHKYUli OUOMONIEKYI U UX KoMniekcos. Komnvromephviil Ou3aun u
Op2aHU4eCKull CUHme3 OUOMONEKYIL U UX HENPUPOOHBIX AHATIO208.

JlemoHcTpanuu

MopTpeTsl: J1. MonuHr, K. YoTcoH, ®. Kpuk, M. ¥YunkuHc, P. ®dpaHKIuH,
®. CaHrep, C. Npy3uHep.

Anarpammbl:  «PacnpefeneHne  XUMUYECKUX 3NIEMEHTOB B HEXWBOM
npupoge», «PacnpegeneHne XMMMYECKNX 3/IEMEHTOB B XXMBOW MPUPOAE».

Tabnuubl N cxembl: «[leprognyeckas Tabnmua XMMUYECKUX 3/1eMEHTOB,
«CTpoeHne Monekynbl BoAbl», «BellecTBa B COCTaBe OpraHm3MoB», «CTpOeHue
MOsSieKy bl 6enka», «CTPyKTYpbl 6e/1KOBO MONeKYNbl», «CTPOEHWE MOMEKY/
yrnesogoB», «CTpOeHWe MOMEeKyn NUnugoB», «HYKNEMHOBbIE  KUCNOThI»,
«CTpoeHne Monekynbl AT®».

O6opyfoBaHMe: XMMyeckas nocysaa n 06opyaosaHue.

JlaGopaTopHas padora «O6Hapy>keHMe 6eNKOB C MOMOLLbK KayeCTBEHHbIX
peakuuii».

JlaGopaTopnasi  paGora  «lIccnefoBaHWe  HYK/EUHOBLIX  KWC/OT,
BbII€/IEHHbIX U3 KNEeTOK Pa3/InYHbIX OpraHu3mMoB.

Tema S. CTpoeHue 1 QyHKIMH KICTKH

Tunbl  KNETOK: 3yKapuotuyeckasa W npokapuoTmnyeckasa. CTpPyKTYpHO-
(hYHKUMOHaNbHbIE 06pPa30BaHNA K/ETKN.



CTpoeHue NpoKapuoTUYEeCKoW KneTKn. KnetouHas cTeHKa 6akTepuil n apxei.
OCO6eHHOCTM CTPOEHUS TeTepoTPOdHOM W aBTOTPOQPHON NPOKAPUOTUYECKUX
K/IeToK. MecTo 1 po/ib MPOKapuoT B GMOLIEHO3aX.

CTpoeHue 7 (hYHKUMOHNpOBaHWe 3yKapnoTUYECKOW K/ETKMN,
MnasmaTnyeckass MembpaHa (nnasmanemma). CTpykTypa nnasmaTuyecKon
MeM6paHbl. TPaHCMOPT BELLECTB Yepe3 MnsiasMaTuyecKyto MembpaHy: MacCUBHbIN
(anddpysnsa, obneryéHHas AndOysns), akTUBHbIA (NEPBUYHBLIA M BTOPUYHBIN
aKTUBHbIN  TpaHcropT). [lonynpoHuuaeMocTb MembpaHbl. Pabota HaTpuii-
KaJIMeBOro Hacoca. OHAOUMTO3: MUHOLMTO3, (harountos. IK3oumnTo3. KnetoyHas
cTeHKa. CTpyKTypa 1 (hYHKUMM KNeTOYHOWN CTEHKN PacTeHMI, rprooB.

LinTonnasma. LinTosons. Liutockenet. [BmxeHne untonnasmel. OpraHonabl
KneTkn. OfHoMemOpaHHble OpraHouabl KAeTKW: 3HAonnasMaTnyeckas ceTb
(3MC), annapaT ofbApKK, NN30COMbI, UX CTPOEHME U (PYHKUMKW. B3ammocBA3b
OHOMeMOpPaHHbIX OpraHoMAoOB KfeTkn. CTpoeHWe rpaHynsipHOro peTukynyma.
Mexanusm nanpasnenus 6enxos ¢ II1C. CUHTE3 PacTBOPUMbIX 6enkoB. CuHTe3
KNETOYHbIX  MeMbpaH. [nagkuii  (arpaHynsipHbIil)  3HAONA3MATUYECKMIA
peTukynym. CekpeTopHas (hyHKUmMs annapata [Fonbmkun. Moougurayus 6enxkos 6
annapame [onvooxcu. Copmuposxka 6enxoe 6 annapame I onvoscu. TPaHCNOPT
BeLLECTB B KNleTKe. Bakyonim pacTuTenbHbIX KNeToK. KneTouHblid cok. Typrop.

[MonyaBTOHOMHbIE ~ OpraHomMfbl  K/MNETKW:  MUTOXOHAPWMW,  MnacTufpl.
Ipoucxoorcoenue mumoxonopuii u niacmud. Cumouocenes (K.C. Mepeockosckuii,
JI. Mapeynuc). CTpoeHVe M (DYHKUMW MUTOXOHAPWUA W nnactug. epBuYHble,
BTOPUYHbIE W C/IOXHble  MAacTuabl  (DOTOCUHTE3NPYIOWMX  3YKapumoT.
XnoponnacTbl, XpOMONIACTbI, IEMKOMNACTbI BbICLLUMX PaCTEHWIA.

HemembpaHHble opraHougbl KneTtku CTpoeHne 1 PYHKUMM HeMeMOpaHHbIX
opraHonaos KNEeTKWN. Pn6ocombl. IIpomesicymounvle Qunamernmeoi.
MukpounameHTbl. Axmunosvie muxkpogpuramenmol. MblEYHbIE  KNETKMW.
Axmunosvie KomMnonenmol HembluieuHblx Kiemok. MUKPOTPYOOUKM. KNeToUHbI
ueHTp. CTpoeHMe ” [BWKEHME D>KIYTUKOB W pecHUYeK. MUKpPOTPy6OoUKM
unTonnasmbl. LIeHTpuonb. benxu, accoyuuposaunvie ¢ MUKpoguiameHmamu u
muxpompybouxamu. Momopnuvle benxu.

Anpo. O6ono4YKa a4pa, XpoOMaThH, Kapuonnasma, SApbILWKNA, X CTPOEHME U
(yHKUMW. HAaepHbld  6eKOBbIA  MaTpUKC. [pocTpaHCTBEHHOE pPacmnooXeHue
XPOMOCOM B WHTepdasHOM siape. Oyxpomamun u 2cemepoxpomamur. Benku
XpOMaTuHa — TUCTOHbI. Jlunamuxa sdepHou o00010YKu 6 Mumose. Soepmbiil
mpancnopm.

KneTtouHble BKNOYeHNA. CpaBHUTENIbHAA XapaKTepucTMKa KNeTOK 3yKapuoT
(pacTuUTeNbHOW, XXUBOTHOM, FPUGHOIA).

JleMoHCTpanun



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

Tabnmupl 1 cxembl: «CTpOeHME 3YyKapUOTUYECKOW KNeTKu», «CTpoeHue
XMBOTHOW  KNeTKuW», «CTpPOeHMe  pacTUTeNbHOW  KNeTkm»,  «CTpoeHune
MUTOXOHAPUU», «A0p0», «CTPOEHUe NPOKAPUOTUYECKOW KITETKN».

O6opyoBaHMe: CBETOBOW MMUKPOCKOM, MMUKporpenaparbl PacTUTENbHbIX,
YXMBOTHbIX K/IETOK, MUKPONpenapatbl 6akTepuasibHbIX KIETOK.

JlaGopaTopnasi pabora «l/I3yyeHME CTPOEHUA KNEeTOK  PasINYHbIX
OpraHu13moB.

IlpakTHyeckas padora «/13yyeHrie CBOMCTB KNETOYHON MeMOpPaHbI».

JlaGopaTopnasi padora «VIccnegosaHve nnaasmonusa W gennasmonusa B
PaCTUTENbHBIX KNeTKax».

IpakTuyeckass  padora  «/3yyeHne  [BVMXKEHWA  LuMTONMa3vbl B
PacTUTENbHBIX KNeTKax».

Tema 6. O0OMeH BelecTB M NpPeBpaLleHie JHEPIHU B KJIeTKe

Accumnnauma n UCCUMUNALKA — iBe CTOPOHbI MeTabonmama. Tunbl 06meHa
BELLLEeCTB: aBTOTPO(HbIA W reTepoOTPOMHBIA. Y4yacTue Kucnopoda B OOMEHHbIX
npoueccax. JHepreTMyeckoe obecrneveHMe KNeTKU: npeBpalleHne ATD B
06MeHHbIX npoueccax. PepMeHTaTMBHbIA XapakTep peakuuidi  KIeTOYHOro
meTabonunama. PepmeHTbl, UX CTPOEHWE, CBOWCTBA W MeXaHW3M [JeilCTBUS.
KotepmeHTbl. OTAnumsa epmMeHTOB OT HEOPraHNUYeCKMX KaTasim3aTopoB. benku-
aKTMBaTopbl N BGENKU-UHIMOMTOPbLI. 3aBUCUMOCTb CKOPOCTM (DePMEHTATUBHBIX
peakuuin 0T pas/inyHbIX (DaKTOPOB.

MMepBUYHbIA CUHTE3 OpPraHMYeckMX BeLeCTB B K/eTke. POTOCUHTES.
AHOKCUceHHbIll U OKCcuceHHbll omocunme3 y obaxkmeputi. Ceemocodouparoujue
nUeMeHmbl U NUSMeHmMbl peakyuoHHo2o yenmpa. PONb X10pONIacToB B npotecce
(hoTocuHTe3a. CBeToBasA 1 TeMHoBas (hasbl. @omoovixanue, Cs., C4. u CAM-munuol
Gomocunmesa. TNPOJYKTUBHOCTb (POTOCUHTE3A. BMsAHME pasnnyHbIX PakTopoB
Ha CKOPOCTb (hOTOCMHTE3a. 3HaYeHre POTOCUHTESA.

XeMOCUHTeES. PasHoobpasue OpraHM3MOoB-XeMOCUHTETUKOB:
HUTpUMLMpYOWKMe 6aKTepum, Xene3obaktepuu, CepobakTepun, BOAOPOAHbIE
bakTepun. 3Ha4YeHne XeMOCUHTE3a.

AHa3po6Hble OpraHn3mbl. Buabl 6poxxeHuUs. TpoayKTbl OPOXKEHUA M UX
NCMOMb30BaHNe 4YeNOBEKOM. AHaspO6Hble MUKPOOPraHM3Mbl Kak OObeKTbI
BroTeXHONOrMM 1 Bo3byamTenn 60ne3He.

A3p0o6HbIe OpraHu3mbl. STansl 3HepreTN4ecKoro 0bMmeHa.
MoAroToBMTENbHBIM 3Tan. [ MMKONN3 — 6eCKUCNOPOAHOE pacLLEen/IeHNe rNHoKO3bI.

Brvonornyeckoe oKUCNeHWe, UK KETOYHOE fbIXxaHue. Ponb MUTOXOHAPUIA B
npoweccax 610I0rMYecKoro okucneHmns. Limknuyeckme peakumm. OKUCIUTENbHOE
(pocpopunupoBaHue. ODuepeus membdpannoeo epaduenma npomonos. Cunmes



AT®: paboma npomonnoi AT®-cunmaszer. [pevMyLLECTBA a3POOHOr0 MyTw
0bMeHa BeLLeCTB nepes aHa3pobHbIM. OPGEeKTMBHOCTb 3HEPreTUYeCcKoro obmeHa.

JdeMoHCcTpaMuA

MopTtpeTbl: Mx. Mpuctin, K. A. Tumupsaszes, C. H. BuHorpaackuii, B. A.
SHrensrapar, M. Mutyenn, I'. A. 3aBap3uH.

Tabnuubl N cxembl: «POTOCUHTES», «IHEPreTUYECKUIA 0OMEH», «BUOCUHTE3
benka», «CTpoeHue hepMeHTa», « XeMOCUHTES».

O6opyfoBaHMe: CBETOBOM MMKPOCKOM, 060pyAoBaHWe AN NPUrOTOB/IEHNA
MOCTOAHHbIX M BPEMEHHbIX MUKPOMPenapaTos.

JlaGopaTtopnass  paGora «/I3ydeHMe  KaTa/MTMYECKOM  aKTMBHOCTM
(hepmeHTOB (Ha npumepe amuiasbl UK Katanasbl)».

JlaGopaTopHass pabora «l/I3ydyeHMe (hepPMEHTATMBHOIO pacLLenIeHns
nepokcunaa BOAOPOAA B PACTUTE/bHBIX U XKMBOTHbIX KNeTKax».

JlaGopaTopnass padora «CpaBHeHME MpoOLLecCoB  (POTOCMHTE3a W
XeMOCUHTe3ax.

JlaGopaTopHasi padora «CpaBHEHME NPOLLECCOB OPOXKEHMSA U AbIXaHWSA».

Tema 7. HacseacrBenHass uHGopManus U peaju3anus eé B KiIeTKe

Peakuun mMatpuyHoro cuHTesa. MpuHUMN KOMMAeMeHTapHOCTM B peakLmsax
MaTpPUYHOro CUHTe3a. Peanmsaums HacneACTBEHHON MHDopMauun. eHeTUYECKINIA
KOA, ero CBOWCTBA. TpaHCKpunuusi — MaTpuuHbid cuHTes PHK. TMpuHumnel
TPaHCKPUNLUKX: KOMMNJIEMEHTAPHOCTb, aHTUMNapaIeNlbHOCTb, aCUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 syxapuomuuecrou xnemke. Hexooupyrowue PHK.

TpaHcnaumus n eé atanbl. YyacTue TpaHcnopTHbIX PHK B 6rocnHTe3e 6enka.
Ycnosua 6GuocuHTesa 6enka. KoguMpoBaHWe aMWUHOKMUCNOT. Posib pubocoMm B
buocuHTe3e beska.

Cospemernnvie npedcmasienus o cmpoenuu 2enos. OpraHusauma reHoma y
MPOKapMoT N 3yKapuoT. Perynauma akTUBHOCTM TEHOB Yy MpPOKapuoT. mnoTesa
onepoHa (®. XKakob, XK. MaH0). Monexyiaprvle mexanusmvi IKCNPeccuu 2eHO8 Y
aykapuom. Ponv xpomamuna 6 pezynayuu pabomol 2enos. PErynaums 06MeHHbIX
poueccoB B KneTke. KneTouHbli romeocTas.

Bupycbl — HeKNeToYHbIe POPMbI XKU3HU M 06/IMraTHble napasuntbl. CTpoeHue
MPOCTbIX W CMIOXHbIX BMPYCOB, PETPOBMPYCOB, 6aKTEPNOMAroB. JKusHnennbiil YuKi
JIHK-cooepocawux eupycos, PHK-codepocawux eupycos, obaxmepuogazos.
Obpamuas mpanckpunyus, peeepmasa, UHmezpasd.

BupycHble 3a60neBaHMsA YenoBeka, XUBOTHbIX, pacTeHuid. CMAL, COVID-
19, coumanbHble U MeAULMHCKME NPOBGIEMBI.

buoungopmamuxa: unmeepayus u ananuz b6oarvuux maccusos («bigdatar)
CMPYKMYPHbIX ouonocuyeckux oannvlx. Hanomexnonocuu 6 buonocuu u Medm;uﬂe.
Ipoepammupyemvie hynkyuu denxos. Cnocodvl 00cmasKu 1ekapcms.



JdeMoHCTpaMuA

MopTpeThbl: H. K. Konbuos, 4. . iBaHOBCKWIA.

Tabnuubl N cxembl: «brnocnHTE3 6efka», «eHeTUYeCKnin Koa», «Bupychbl»,
«baKTepuogarmn».

IIpakTuyeckas padora «Co3faHue Mo4eNu BUpyca.

Tema 8. ZKuzHeHHBIH HUKJ KJICTKH

KneTtouHblil uuKn, ero nepuogbl n peryndums. WHTepasa M MUTOS.
OC06eHHOCTM NpOLLECCoB, MPOTEKalWMX B MHTepdase. MNoarotoBka KAeTkn K
aeneHnto.  TpecMHTETUYECKUA  (MOCTMUTOTUYECKNIA),  CUHTETUYECKUA  W©
MOCTCUHTETUYECKUIA (NMPEMUTOTUYECKINIA) NEPUOAbI MHTepPdasbl.

MaTpuuHblii cuHTe3 OHK — pennukaums. MNpuHuunbl penamkayumn OHK:
KOMM/IEMEHTAPHOCTb,  MOJIYKOHCEPBATMBHbLIA  CUHTE3,  aHTUNapannenbHOCTb.
MexaHu3am pennunkaumm OHK. Xpomocombl. CTpoeHMe XpoMOCOM. TesioMepbl U

Teflomepasa. XPOMOCOMHbIA Habop KMNeTKA — KapuoTun. OunaongHold ©
raniongHbli  Habopbl  XPOMOCOM. [OMOJSIOTUYHbIE  XPOMOCOMbI.  10M10Bble
XPOMOCOMBbI.

[eneHve KNeTkM — MuTO03. CTagum MWTO3a M MNPOUCXOAALIME B HUX
npoLeccol. Tunbl MUTO3A. Kap|/|0K|/|He3 N UNTOKUNHES. buonormnyeckoe 3HaveHue
MUTO3a.

Perynaums MUTOTUYECKOrO LUMKNa KNeTKU. [porpamMMupyemMasi KieTouHas
rméenb — anonTos.

KnetoyHoe A4p0, XPOMOCOMbI, (DYHKUMOHaNbHAsA reHOMWUKA. Mexanusmol
npoaughepayuu, oughgpepenyuposku, cmapenus u euberu kKiemox. «lL{ugposas
Kliemkay» — ououngopmamuyeckue mMooenu GyHKYUOHUPOBAHUSL KILeMKU.

JlemoHcTpanuu

Tabnmubl U CXeMbl: «XXU3HEHHbIN LMK KNETKU», «MUT03», «CTpoeHue
Xpomocom», «Pennukaunsa JHK».

O6opyaoBaHMe: CBETOBOI MMKPOCKONM, MUKponpenapaTtbl: «MWTO3 B KeTKax
KopeLLKa NyKa.

JlaGopaTtopnass  paGora  «/I3yyeHMe  XPOMOCOM Ha  rOTOBbIX
MUKpoMpenapaTax».

JlaGoparopuas padora «HabnoAeHNne MUTO3a B KNETKaX KOHYMKA KOpELLIKa
nyKa (Ha roToBbIX MUKpOMNpenaparax)».

Tema 9. CTpoenue u GyHKINH OPraHU3MOB

Buonoruyeckoe pa3Hoobpasne OpraH13moB. O/HOKNETOUHbIE,
KO/IOHWaJIbHbIE, MHOTOK/TIETOYHbIE OPraHNU3Mbl.

Oco6eHHOCTH CTpOEHNA " XU3HEOEeATENTbHOCTH OAHOKNETOYHbIX
OpraHM3mMoB. bakTepuu, apxew, O[HOKNETOYHbIE T[PUObl, OAHOK/MIETOUHbIE
BOAOPOCAW, APYrne NPOTUCTbI. KONOHManbHbIe OpraHn3mbI.



B3anmocBA3b 4YacTeld MHOFOKNETOYHOro opraHusma. TkaHW, opraHbl U
cucTembl opraHoB. OpraHusm Kak emMHoe Lenoe. ['omeocTas.

TKaHM pacTeHUiA. Tunbl pacTUTENbHbIX TKaHeil: o0bpa3oBaTe/bHas,
MOKPOBHasA, NPOBOASALLAA, OCHOBHasi, MexaHu4yeckad. OCOOEHHOCTU CTPOeHMS,
(hYHKLMI 1 pacrofioXeHnst TKaHel B opraHax pacTeHuM.

TKaHM XXMBOTHBIX M YenoBeka. TuMbl XUBOTHBLIX TKaHei: anuTenvaibHas,
COeIMHUTENIbHASA, MblleYHas, HepBHad. OCOGEHHOCTU CTPOeHWs, (YHKUMIA 1
PacnonoXeHns TKaHel B opraHax XXUBOTHbIX U YesloBeKa.

OpraHbl. BereTtatvBHble M reHepaTUBHble OpraHbl pacTeHuil. OpraHbl ©
CUCTEMbI OPraHoB XXMBOTHbLIX 1 YenoBeka. PYHKLUN OPraHoB U CUCTEM OpPraHoB.

Onopa Tena opraHn3amoB. Kapkac pacTteHuin. CKeneTbl OHOK/IETOYHbLIX W
MHOMOK/IETOYHbIX >KMBOTHbIX. Hapy)XXHbIi 1 BHYTPeHHWA ckeneT. CTpoeHue U
TUMbI COeAMHEHNSA KOCTENA.

[BwKeHne  opraHuM3moB.  [BM>KeHWe  OAHOKNETOYHbIX  OpraHM3MOB:
amEb0oMAHOE, XXIYTUKOBOE, PeCHUYHOe. [BVKeHWEe MHOTrOKNETOYHbLIX PacTEHWIA:
TPOMU3Mbl N HAacTUKW. [BMXXEHWE MHOTOK/METOUHbLIX >XMBOTHLIX M YesoBeka:
MblLLeYHasa cuctema. Pedriekc. CkeneTHble MbiLLbl U UX paboTa.

MuTtaHne opraHusmoB. [l1orfnoweHne BOAbl, YINEKAC/IOro rasa u
MUHepasibHbIX BELLeCTB pacTeHuAMW. NMnTaHWe >XMBOTHBLIX. BHYTPUNONOCTHOE U
BHYTPUK/IETOUHOE NuLieBapeHue. lNMnTtaHne NO3BOHOYHLIX XWUBOTHLIX. OTAenNbI
NULLEBAPUTENBHOIO TpakTa. [luieBapuTenbHble >Kenesbl. [lulleBapuTensHasa
CuUCTeMa YenioBeKa.

[bixaHve opraHn3mMoB. [bixaHne pacTeHuin. pixaHue XXUBOTHbIX. Anhdy3uns
rasoBs yepes NOBEPXHOCTb KNeTkn. KoXKHoe AbixaHue. [JbixaTtenbHasa NnoBepXHOCTb.
YKabepHoe 1 néroyHoe fAbixaHue. [bixaHe NM03BOHOUHbIX XXMBOTHBIX 1 YeOBEKa.
OBOMIOLMOHHOE  YCNOXKHEHME CTPOEHUA NETKUX TMO3BOHOYHbLIX KUBOTHBIX.
[bixaTtencHaa cuctemMa 4enoBeka. MexaHuM3M BEHTUAALMM NETKUX Y NTUL, U
MIEKOMUTAKOWMX. Perynauma gbixaHus. JbixatesibHble 00bEMBI.

TpaHCropT BeLLECTB Yy OpraHM3MoB. TpPaHCMOPTHbIE CUCTEMbI PaCTEHWUN.
TpaHCcnopT BELWECTB Y >XMBOTHbIX. KpOBEHOCHas cucTemMa W €€ OpraHbl.
KpoBeHoCcHad cucTema MO3BOHOYHLIX >KMBOTHLIX W 4enoseka. CepaLe,
KPOBEHOCHblE cocydbl M KpoBb. Kpyrm KpoBoobGpalleHns. 3IBOSOUMOHHbIE
YCNOXXHEHNSA CTPOEHNSA KPOBEHOCHOW CMCTEMbI MO3BOHOYHbIX YXMBOTHbIX. PaboTa
cepaua n eé perynaums.

BblgeneHne y opraHu3moB. BblgeneHne y pacTteHuid. BblgeneHve y
XMBOTHbIX. CokpaTuTenbHble BakKyonu. OpraHbl BblgeneHns. dunbTpaums,
CeKpeLms 1 obpaTHOe BCacCbiBaHVE KakK MexaHu3Mbl paboTbl OPraHOB BblAeNeHus.
CB#3b M0JIOCTU TeNa C KPOBEHOCHOW W BbIENINTENIbHON crucTeMamu. BblgeneHve y



MO3BOHOYHbIX >XMBOTHbIX W YesioBeka. Moukn. CTpoeHne n (PYHKLMOHMPOBaHNE
He(poHa. Obpa3oBaHKe MOYM Y Ye/loBeKa.

3awuTa y opraHu3amoB. 3alimMta Yy OAHOK/IEeTOYHbIX OpraHu3moB. Cropebl
GaKkTepuii U UMUCTbl MNPOCTEALWMX. 3almTa Yy MHOTOK/IETOUHbLIX PacTeHUM.
KyTunkyna. CpeficTBa NacCMBHOM N XMMUYECKOW 3amnTbl. PUTOHUMAbI.

3awmnTta 'y MHOrOKNETOUYHBLIX XWBOTHbIX. [MOKPOBbI U WX MNPOU3BOAHBIE.
3awmuta opraHuama o1 60se3Heil. IMMyHHasi cucteMa 4venoBeka. KnetouHbid u
rYMOP&/ibHbIi UMMYHUTET. BpPOXXAEHHBLIA N NPUOBPETEHHbLINA  CreunguyecKnin
NMMYHUTET. Teopuna KNOHasibHO-CeNneKTuBHoOro ummyHuteta (M. dpamx, ®. M.
BepHeT, C. ToHerasa). BocnanutesnbHble 0TBETbI OPraHN3MOoB. Po/ib BPOXAEHHOTO
MMMYHMTETA B Pa3BUTUMN CUCTEMHbIX 3a00/1€BAHNIA.

PazgpaXMmocTb UM perynauma 'y  OpraHuM3mMoB. Pa3fpaXumocTb Yy
OAHOKNETOYHbIX OpraHMsMoB. TakCuCbl. Pa3gpaXumMocTb U perynauusa y
pacTeHuiA. POCTOBbIe BELLECTBA U UX 3HAYEHME.

HepBHasa cuctema u perieKTopHas perynauma y >XMBOTHbIX. HepBHas
cuctema n eé oTgesNbl. BONOLUMOHHOE YCNOXHEHNE CTPOEHNA HEPBHOMW CUCTEMbI
Y XWBOTHbIX. OTAefbl FO0BHOMO MO3ra MO3BOHOYHBIX >XMBOTHBIX. Pelnekc u
peiekTopHasa ayra. besycnoBHble U YCNOBHbIE PEX/IEKCHI.

['ymopasnibHasa perynauma 1 3HAOKPUMHHAA CUCTEMA XKMBOTHLIX U YenoBeka.
XKenesbl 3HAOKPUHHOW CUCTEMbI U WX TOPMOHbI. [leiiCTBME TOPMOHOB.
B3anmocBA3b HEPBHOM W 3HAOKPWMHHOW cucTem. [unoTanamo-runogusapHas
cuctema.

JleMoHCTpauumn

MopTpeT: L. I. NaBnos.

Tabnuubl N cxembl: «OAHOKNETOYHbIE BOLOPOC/IN», «MHOMOK/IETOUHbIE
Bogopoc/n», «bakTtepum», «lMpocTeiune», «OpraHbl LBETKOBbIX PacTEHWUI»,
«CUCTEMbI  OPraHoB MO3BOHOYHBLIX XXWBOTHbIX», «BHYTpPeHHee CTpOeHue
HaCeKOMbIX», «TKaHW pacTeHuU», «KopHeBble CUCTEMbI», «CTpoeHWe CTebns»,
«CTpOEHMe NNCTOBOI MNACTUHKM», «TKaHW XXMBOTHbIX», «CKeneT 4enoBeka,
«luweBaputenbHaa cuctema», «KpoBeHOCHas cuctema», «[bixatesibHas
cuctema»,  «HepBHaa  cuctema»,  «Koxa»,  «MbllleyHas  cucTeMa»,
«BblgenntensHad cuctema», «3HAOKPUHHaA cuctemMa», «CTpOeHMEe MbILWUbI»,
«IMMyHUTET»,  «KMWEYHOMONOCTHbIe»,  «Cxema  MUTaHWA  PacTEHWUI»,
«KpOBEHOCHbIE  CUCTEMbI  MO3BOHOYHBLIX >KUBOTHBLIX», «CTpOeHWe ruapbi»,
«CTpoeHue nnaHapun», «BHYTPEHHEE CTPOEHME [OXKAEBOro 4epssa», «HepBHas
cuctema  pblb»,  «HepBHad cuctema  nArywku»,  «HepBHas  cucTema
NpecMblKalolmxecsa»,  «HepBHaad  cuctema  nNTuu», «HepBHaa  cucTema
M/IEKOMUTAKOLLNX», «HepBHaa cuctema YenoBeka», «Pediekcs.



O6opyaoBaHMe: CBETOBOW MWMKPOCKOM, MUKponpenapaTbl O4HOKNETOYHbIX
OpraHM3moB, MUKponpenapaTbl TKaHel, pPakoBWHbI MOJIIKOCKOB, KOMIEKLUN
HaCeKOMbIX, WIIOKOXMX, >XMBble 3K3eMNIApPbl KOMHATHbLIX pacTeHWid, repbapum
pacTeHWd pasHblX OTAEeN0B, BMXKHbIE MNpenapatbl XXMBOTHbLIX, CKeNeTbl
MO3BOHOYHbIX, KOMMEKUUN BECMO3BOHOUHbLIX >KMBOTHbIX, CKENeT YesloBeka,
06opyfoBaHue 48 AeMOHCTPaLMy NOYBEHHOIO 1 BO3AYLLHOIO NMUTaHWS pacTeHWA,
pacLLenieHnst Kpaxmana u 6enKoB rnof AecTBMEM ()epMEHTOB, 060pyA0BaHME ANs
AEMOHCTPaLMM ONbITOB MO NU3MEPEHWNIO XXM3HEHHOW EMKOCTU NETKUX, MexaHu3ma
AbIXaTeNbHbIX ABVKEHWNIA, MOAENN TOMIOBHOIO MO3ra Pas/IMyHbIX XXUBOTHbIX.

JlaGopaTopHas padora «/13yyeHune TKaHel pacTeHUI».

JlaGopaTopHas padora «/13yyeHne TKaHel XXMBOTHbIX».

JlaGopaTopHasi padora «l/13y4yeHne OpraHoB LBETKOBOI0 PacTEHNS».

Tema 10. PazmHokeHue M pa3BUTHE OPraHM3MOB

®PopMbl PasMHOXEHNA OPraHM3MoB: 6ecrnosioe (BKIHOYas BEreTaTVBHOE) U
nonosoe. Bwugbl 6ecnonoro  pasMHOXEHWA:  MOYKOBaHWe,  CropPYALMS,
(hparmeHTaums, KIOHMPOBaHME.

MonoBoe pasmMHOXeHWe. [MonoBble KNETKU, UM rametbl. Meios. Ctaguu
Melio3a. MoBeseHne XpomocoM B Meio3e. KpoccuHrosep. bUoIormMyeckunin cmbicr
Melri03a W MonoBoro npouecca. Meio3 n ero Mecto B >KMU3HEHHOM LMKIe
OpraHn3Mos.

MpeasapoabillieBoe pa3BuTUe. [aMeToreHes y XXMBOTHbLIX. [10M10BbIe Xenesbl.
O6pasoBaHuvie 1 pa3BuUTME NOMOBLIX KETOK. CriepmaToreHes u ooreHes. CTpoeHue
MO/I0BbIX K/IETOK.

OnnofgoTBOpeHMe U 3MOPUOHAIbHOE Pa3BUTUE KMBOTHbLIX. Crnocoobl
OM/I0A0TBOPEHUSA: HAPYXKHOE, BHYTPeHHee. MapTeHoreHes.

VHanBnayanbHoe pasBuTiie opraHM3MoB (OHTOreHes). AMOPUONIOrna — Hayka
0 Pa3BUTUM OPraHU3MOB. Mopgozcenez — 00Ha U3 21A8HbIX NPOOIEM IMOPUOTOSUL.
Konyenyus mopgocenoe u mooenu mopghocenesa. CTtagum 3mbpuoreHesa
XMBOTHbIX  (Ha npumepe  fArywkun).  OpobneHwe. Tunbl  Apo6seHUS.
Jemepmunuposannoe u HedepmuHuposanuwoe Opobaenue. bnacmyna, munwi
onracmyn. OCOBEHHOCTU [APO6/EHNS MIeKOMUTAOWMX. 3apoAblLLeBble JINCTKY
(racTpynaums). 3aknafika opraHoB 1 TKaHe 13 3apofbILLEBbIX NIMCTKOB. B3anmHoe
BMMSHME 4YacTeil pasBMBalOLLerocs 3apojpia (3MO6puoHanibHas WHAYKLUNS).
3aknafka nnaHa CTPOEHWA D>KUBOTHOTO Kak pesy/nbTaT  MepapXmMyecKmx
B3aMMOJENCTBMIA TeHOB. BrvaHMe Ha 3MOpuOHaNIbHOE pasBUTHE Pas3/IMYHBIX
(haKTOPOB OKPY>KatoLLEin cpefbl.

PocT 1 pasBuTUE >XXMBOTHbIX. [OCTaMOpUOHaNbHbIA nepuod. lMpsMoe U
Henpamoe pasBuTMe. Pas3BuTMe C MeTamopdpo3oM Yy 6eCro3BOHOYHbLIX WU
MO3BOHOYHBIX YXMBOTHbIX. BWOMOrMyeckoe 3HayeHMe MpPSAMOro M HenpsMoro



pasBuUTUA, UX pacnpocTpaHeHne B Mpupoge. Tunbl pocTa >XMBOTHbLIX. daKTopbI
Perynsaumm pocra XX1UBOTHbIX U Yyenoseka. CTaanm nNocTaMbproHasbHOro Pa3BmUTUA
Y XXUBOTHbIX 1 YenoBeKa. [lepnofbl OHToreHes3a yesnioBeka. CTapeHne U CMepTb Kak
61osiIornyeckme nNpPoLeccsl.

PasmMHOXeHVe W pa3BuTMe pacTeHuid. MameTomT M crniopodut. Meiio3 B
YXM3HEHHOM UMKNe pacTeHuid. O6pa3oBaHMe CMNoOp B NpoLecce Meinosa.
[ameTOreHes y pacTeHud. ONNOAOTBOPEHME W pa3BUTUME  PaCTUTENIbHbLIX
OpraHu3mos. [1BOHOe OMJI0LOTBOPEHME Y LIBETKOBbIX pacTeHuin. Obpa3oBaHue U
pa3BUTNE CEMEHMW.

MexaHn3Mbl Perynsauum OHTOreHesa y pacTeHui U XKMBOTHbIX.

JlemoHcTpanuu

MopTpeTsl: C. I'. HaBawwmnH, X. LLnemaH.

Tabnuubl 1 cxembl: «BeretatMBHOe pasMHOXeHWEe», «Tumnbl 6ecrnonoro
Pa3MHOXEHUA», «Pa3MHOXeHWe XnamuaoMoHaabl», «PasMHOXeHMe 3Br/IeHbI»,
«Pa3MHOXeHMe ruapbl», «Meino3», «XpoMocoMbl», «lrameToreHes», «CTpoeHue
AALEKNETKN N cnepMaTo3omaa», «OCHOBHblE CTaluMM OHTOreHesa», «llpsmoe u
HenpsMoe pasBuThe», «Pa3BUTME MAaCKOro >Xyka», «Pa3BUTMe capaH4um»,
«Pa3BuTne nAarywku», «[BoMHOE OM/0L0TBOPEHNE Y LIBETKOBbLIX PAaCTEHUI»,
«CTpoeHne cemMsH OAHOAOMbHbLIX U ABYAO/bHbLIX PacTeHUn», «KU3HEHHbIA LMK
MOPCKOM  KanycTbl», «XKWU3HEHHbIA  UUKN  MXa», «KWU3HEHHbIA  LMKN
NanopoTHMKa», «XKU3HEHHbIN LMK COCHbI».

O6opyoBaHMe: CBETOBOM MWKPOCKOM, MWUKponpenapaTtbl SALEKNIETOK W
cnepmaTo3ouaoB, Mofenb «LInKn pasBuTus NAryLKm».

JlaGopaTopHnasi padora «l/I3yyeHne CTPOEHUSA NOMTOBLIX KNETOK Ha rOTOBbIX
MUKponpenapaTax».

IlpakTHyeckas padora «BblSBNEHWE MPU3HAKOB CXOACTBA 3apoAblLLeit
MO3BOHOYHbIX XXUBOTHbLIX».

JlaGopaTopnasi padora «CTpOeHMe OpraHoB pPa3sMHOXXEHUSA  BbICLUMX
pacTeHu».

Tema 11. I'eHeTMka — Hayka 0 HaCJeICTBEHHOCTH W H3MEHYMBOCTH
OpPraHu3smMoB

VcTtopua CTaHOBNEHUS W pasBUTUA TeHeTUKM KakK Hayku. Pabotbl I
MeHgens, . ge ®pusa, T. MopraHa. Ponb OTEYECTBEHHbIX YUYEHbIX B PasBUTUM
reHetkn. Pabotel H. K. Konbuosa, H. . Basunosa, A. H. benosepckoro, I'. [,
KapneyeHko, HO. A. dununyeHko, H. B. Tumodeesa-PecoBckoro.

OCHOBHble TeHeTUYeCKNE NOHATUA U CUMBOJIbI. [ OMONOrMYHbIE XPOMOCOMBI,
a/iNenbHble TeHbl, aNbTepHaTUBHbIE MPU3HAKW, AOMWHAHTHLIA W PeLecCUBHbIN
MPU3HaK, roMo3nroTa, reTepo3nroTa, YACTas IMHUSA, TMopuabl, FeHOTUM, (EHOTUN.



OCHOBHble  MEeTOAbl  TEHETUKW:  TMOPUAOMOTMYECKNA,  LIMTONOTMYECKUNA,
MOJIEKY/IAPHO-TEHETUYECKMA.

JdeMoHCcTpaMuA

MopTpetbl: . MeHgenb, . ge ®pus, T. MopraH, H. K. Konbyos, H. W.
Basunos, A. H. benosepckuin, I'. . KapneueHko, FO. A. ®unmnyeHko, H. B.
TumodheeB-PeCcoBCKMA.

Tabnuubl 1 cxemMbl: «MeTofbl FeHETUKINY, «CXeMbl CKPeLLNBaAHNUSA».

JlaGopaTtopnass paGora «[lpo3oduna Kak OObEKT  TeHeTUYeCKnX
nccnefoBaHnmn.

Tema 12. 3aK0HOMEpPHOCTH HACIEACTBEHHOCTH

MoHornépuaHoe ckpewmsaHue. [lepBblil  3aKOH MeHaens —  3aKoH
eflMHO06pasns rMépuaoB NepBOro NOKoneHus. Mpasnno JOMUHUMPOBaHMS. BTopoii
3aKOH MeHaens — 3aKOoH pacluensieHns npusHakoB. LIMTonornyeckme OCHOBBI
MOHOIMOPUAHOIO CKpeLmBaHus. M'MnoTesa YACTOTbI ramer.

AHanusupytollee ckpelmBaHmne. MNMPoOMeXYTOUHbIN XapaKTep HacnefoBaHuWs.
PacLLienneHre npu3Hakos Npu HEMOSHOM JOMUHUPOBaHWUN.

AnrnépunaHoe ckpelmBaHue. TpeTuin 3akoH MeHens — 3aKoH He3aBUCUMOr 0
HacnefoBaHUA  MPU3HaKOB. LinTonornyecke  OCHOBbI  AUTMOPUAHOIO
CKpeLlnBaHuA.

CuenneHHoe HacnefoBaHue npu3HakoB. Pabotbl T. MopraHa. CuenneHHoe
HacnefoBaHWE TEHOB, HapylUeHWe CLENNeHUs Mexay reHamu. XpoMOCOMHas
TEeopPWNsA HaCNeACTBEHHOCTH.

["eHeTUKa nona. XpOMOCOMHbI MexaHW3M orpefeneHns nona. Aytocombl 1
MO/I0Bble XPOMOCOMbI. [TOMOraMeTHbIn 1 reteporaMeTHblil Non. eHeTUyeckas
CTPYKTYypa NosioBbIX XpOMOCOM. HacnegosaHne Npu3HaKoB, CLEMNIEHHbLIX C MOI0OM.

[CeHOTMN KaK L,eNIocTHaa cuctema. MNnenoTponms — MHOXECTBEHHOE AeNCTBME
reHa. MHOXeCTBEHHbI annenusm. B3anmofAencTBue HeasnenbHbIX TEeHOB.
KomnnemeHTapHOCTL. dnuctas. lNonvmepus.

[C€eHETUYECKNIA KOHTPO/b PasBUTUA PaCTEHMI, XXMBOTHLIX W YesoBeka, a
TaKxXe (U3NOMOrMYECKMX MPOLEeCCoB, MOBEAEHUA W KOTHWUTUBHBLIX (DYHKLWNA.
["eHeTUYECKMEe MeXaHM3Mbl CUMOMOreHe3a, MexaHU3Mbl B3aUMOAENCTBUSA «XO03AWH
— MapasuT» N «X03AMH — MUKPOOWMOM». [eHEeTMYeCKue acrekTbl KOHTPONs u
N3MeHeHMs1 HacNeACTBEHHON MH(OPMaLMK B MOKONEHNAX KNETOK 1 OpraHu3MOB.

JlemoHcTpanuu

MopTpeTsbl: I'. MeHgens, T. MopraH.

Tabnmupl 1 cxembl: «[epBbliA U BTOPOW 3aKOHbI MeHaens», «TpeTuii 3aKoH
MeHgens», «AHanusvpyloLlee CKpewuBaHue», «HemnonHoe [OMUHMPOBaHUEY,
«CLenneHHoe HacnefoBaHVe MNPU3HAKOB Y [ApP030(usbl», «[eHeTMka nona,



«Kapmotn  4yenoseka», «Kapuotun  Apo3ognnbl», «Kapuotun  OTULbI»,
«MHOXECTBEHHbI annenuam», «B3anMoaeincTeme reHoB».

O6opyfoBaHve: Mofenb AN [eMOHCTpauMM 3aKOHOB  efMHO06pasus
rmopnaoB MepBOro MOKOMEHWA W pacLUenneHns Mnpu3HakoB, MOAenb Ans
[JeMOHCTpaUnn 3aKoHa He3aBMCUMOro HacnefoBaHUsA MNPU3HAKOB, MOAeNb AN
[AEMOHCTpauuy CLEneHHoro Hac/nefoBaHuUs MpPU3HAKOB, CBETOBOW MWKPOCKOI,
MUKponpenapaTt: «Apo3otmnax.

IpakTuueckasn padora «l/I3yyeHne pesynbTatoB  MOHOTMOGPUAHOIO
CKpeLLMBaHWA Y 4PO30UNbI».

IlpakTuueckasn  pa6dora  «/I3yyeHMe  pe3ynbTatoB  AMIMOPUAHOIO
CKpeLLMBaHWA Y AP030UNbI».

Tema 13. 3aK0OHOMEPHOCTH U3MEHYHBOCTH

B3aumogeicTemMe reHotuna W cpedbl Npv  (POPMMPOBaHUKM  (heHOoTMNa.
3MeHUYMBOCTbL NPU3HAKOB. KaueCTBeHHbIe M KOMMYECTBEHHbIe Mpu3Haku. Buapl
N3MEHYMBOCTW: HEHACNeACTBEHHas N HacneCTBEHHas.

MognpukaumoHHas M3MeH4MBOCTb. Ponb  cpedbl B (hOpMUPOBaHUM
MOAN(IMKALMOHHOW M3MeHYMBOCTU. Hopma peakumy npusHaka. BapmaunoHHbIN
psg v BapuaumoHHas Kpusasi (B. WoraHHceH). CsoilcTBa MOAM(PUKALMOHHON
N3MEHYMBOCTH.

"eHOTMNMYeCKas M3MeHUMBOCTb. CBOMCTBA FEHOTUMNYECKON N3MEHUYMBOCTW.
Buabl reHOTUNMYECKO M3MEHYMBOCTU: KOMOUHATUBHASA, MyTaLMOHHas.

KombuHatuBHas M3MeH4MBOCTb. Melio3 M MOM0BOM MNPOLEeCC — OCHOBA
KOMOWHATUBHOW U3MEHYMBOCTU. PONb KOMBUHATUBHOW N3MEHYMBOCTY B CO34aHUN
reHeTN4YeCKoro pasHoobpasus B npegenax 04HOro Bnaa.

MyTauMoHHast WM3MEHYMBOCTb. Buibl MyTauuid: reHHble, XPOMOCOMHbIE,
reHoMHble. CMOHTaHHble W WHAYUMPOBAHHble  MyTauuu. ApepHble W”
uuTonnasmatnyeckme mytauuun. ComaTuyeckne U nosnosble MyTaunun. MpruymnHbI
BO3HWKHOBEHMA  MyTauuin. MyTareHbl W WX BAUSIHWE Ha  OpraHun3Mbl.
3aKOHOMEpHOCTU MYTALMOHHOIo npouecca. 3akOH TOMOJIOTUYECKUX PALOB B
HacneACTBEHHON M3MeHumBocTU (H.W. BaBunoB). BHesiiepHast U3MeHUYMBOCTb U
HacneaCTBEHHOCTb.

Dnucenemuxa u INUSEHOMUKA, pPOJIb INUCCHEeMUYECKUX @CIKMOPOG 6
HACIe008aHUU U USMEHYUBOCINU ¢eH0munuquKux NPUSHAKOB yY OPSAHUSMOE.

JlemoHcTpanuu

MopTpeThl: . ge ®pus, B. MloraHHceH, H. . Basunos.

Tabnuubl 1 cxembl:  «Bugbl  n3MeHUMBOCTM», «MoAn(pUKaLNOHHAA
N3MEHYMBOCTb», «KombunHaTnBHas N3MEHUYNBOCTb, «Meio3s»,
«OnnogoTBopeHne», «I"eHeTUYeCKMe 3a601eBaHNS YesloBeKa», «Brabl MyTaLmid».



O6opyaoBaHue: »uBble U repbapHble 3K3eMNIAPbl KOMHATHbLIX PacTeHWiA,
PUCYHKW (hoTorpaduim) XXNUBOTHBIX C Pa3IMYHbIMK BUAAMWN N3MEHYMBOCTW.

JlaGopaTopHas pabora «MccnepgoBaHme 3aKOHOMepHOCTel
MOANMPUKALMOHHON  M3MeHUMBOCTWU. [1OCTpOeHVMe BapuaLMOHHOIO psga U
BapMaLOHHON KPUBOA».

IIpakTHyeckass padora «MyTtaumm y  Apo3ounbl  (Ha  TOTOBbIX
MUKpOonpenapaTax)».

Tema 14. I'eHeTHKA YeJIOBeKA

Kapnotun uenoseka. MexXayHapofHas nporpaMMa WccrefoBaHUA reHoma
yenoseka. MeToAbl  M3YYEHWA  TEHETUKM  YesloBeKa:  reHeasiorMyeckKuiu,
ONN3HEL0BbIN, LINTOreHETNYECKUNA, NoNyNALUMOHHO-CTaTUCTUYECKUIA,
MOJIEKY/IIPHO-T€HETUYECKMIA. CoBpeMeHHoe onpejeneHmne reHoTMna:
MOSIHOTEHOMHOE CEKBEHWPOBaHWe, reHOTUMUPOBaHWe, B TOM YKC/e C MOMOLLbIO
MLP-aHanm3a. HacneacTBeHHble 3a060/1eBaHNS YenoBeKa. ['eHHbIe U XPOMOCOMHbIe
6onesHN 4enoseka. bBonesHM € HacneACTBEHHON NpPeApacnofOXeHHOCTbIO.
3HauyeHne MeAULMHCKON reHeTUKN B NPefoTBpaleHnn N TeYeHUN TeHeTUYECKNX
3ab60neBaHNIA YenoBeka. MeaMKO-reHeTUYEeCKOe KOHCY/NbTupoBaHue. CTBOJIOBbIE
KNeTKW. MOHATME «TeHETUYECKOro rpysa». STUYECKME acMeKTbl UCCNe0BaHW B
061acTn pefjakTMpPOBaHUA reHOMa 1 CTBOJIOBbIX KNETOK.

eHeTMYeCcKMe (DaKTOpbl MOBbILWEHHOW YYBCTBMTENbHOCTM YesioBeKa K
(h13nMYeCKOMY 1 XMMUYECKOMY 3arpsisHEHUIO OKpYy»KatoLlel cpefbl. eHeTnyeckas
NpeapacrnofioKeHHOCTb YesloBeKa K NaTosiornsm.,

JleMoHCTpauumn

Tabnuubl 1 cxembl: «KapnoTnn yenoBeka», «MeTodbl N3YUYeHUS TEHETUKM
yenioBeKa», «I"eHeTU4YecKune 3a60/1eBaHNSA YeNIOBEKa.

IIpakTHueckasn padora «CocTaB/IeHMe N aHa/IN3 POAOC/IOBHOW.

Tema 15. Cenekumsi Opranu3sMoB

JomMecTuKaumMa W cenekums. 3apoXkaeHue Cenekuum u  AOMeCTUKaUUN.
YueHne H. . BasunoBa 0 LleHTpax nNpouCXOXAeHUA W MHOroobpasms
Ky/NIbTYPHbIX pacTeHWil. Ponb cenekumm B CO3JaHWM COPTOB PacTeHWid U Mopog,
XMBOTHbIX. CopT, Mopofa, wWTaMM. 3aKOH T[OMOJIOTMYECKUX pPsALoB B
HacneACcTBeHHON M3MeHumBocTM H. . BaBuioBa, ero 3HadyeHue [Ans
CeNneKUMOHHOW paboTsbl.

MeToabl CENeKUMOHHON paboTbl. WCKYCCTBEHHbI OTOOP: MacCoBbI U
UHOVBUAYANIbHBIA.  JTanbl  KOMOWHAUMOHHOW  cenekumn.  VcnbiTaHue
npoussoguteneir no notomctsy. OTOGOP MO TFEHOTUNY C MOMOLLBHO OLEHKM
(heHOTMMa NOTOMCTBA 1 OTOOP MO reHOTMMY C NoMOLbHO aHanmsa JHK.

VCKyCCTBEHHbIA ~ MyTareHe3  Kak  METOZ4  CeNeKUMOHHOW  paboTbl.
PafnaumoHHbIN M XUMUYECKMIA MyTareHe3 Kak MCTOYHUK MyTauuii Yy KybTYPHbIX



(hopm opraHu3moB. KIcnosib30BaHWEe TEHOMHOrO pPefakTUPOBaHUA WM MeTOLOB
peKoMOUHaHTHbIX AHK ang nonyyeHns ICXOAHOro MaTepuana ansa cenekuum.

MonyueHwne nonnnIoOu0B. BHyTpuBM0Bas rmépuamsaums.
BAM3KOPOACTBEHHOE  CKpellvBaHMe, WM MHOpuAMHT.  HepoacTeBeHHOe
CKpewnBaHvue, Unn aytopuauHr. FeTepo3snc n ero npuyunHbl. Mcnonb3oBaHue
reteposnca B cenekuuun. OTtaanéHHas rmopuamsaums. NpeogoneHne 6ecnioams
MEeXBULOBbIX rMOpNL0B. [OCTMXXEHUS CENEKLMN PACTEHUIA N XXUBOTHBIX. «3enénas
PEBOIIOYUA).

CoxpaHeHue N n3yyeHne reHeTUYECKUX PECYpPCoB Ky/bTYPHbIX pPacTeHWUA v
UX  OUKUX — poauyeid  Ons  CO3[4aHWMA  HOBbIX  COPTOB M TMOPWUIOB
CENTbCKOXO3SINCTBEHHbIX  KYNbTYP.  Msyuenue, coxpamenue u  ynpasieHue
ceHemu4decKkumu pecypcamu CeNbCKOXO3AUCMBEHHBIX U NPOMbBICIIOBbIX IHCUBONIHbLLX
8 Yensax YAyuuleHus: Cyuecmeyrouux U coO30anus Ho8blx nopoo, TUHU U KPOCCO8, 8
mom 4qucine C npumeHeHuem CoepeMEHHbLX Memoooe HAaYy4HblX ucwzedoeaﬂuﬁ,
nepeoosuvlx uoell U NepCneKmu8HbLX MexHOL0UL.

JlemoHcTpanuu

MopTtpetbl: H. . Basunos, . B. MuuypuH, . A. KapneyeHko, 1. T1.
NykbaHeHKo, b. J1. Actaypos, H. bopnoyr, 4. K. benses.

Tabnuubl N cxembl: «LLeHTPbI MPOUCXOXAEHNA 1 MHOT006pasns KybTYPHbIX
pacTeHUii», «3aKOH FOMOIOrMYECKUX PAAOB B HACc/MeACTBEHHON WU3MEHUMBOCTU,
«MeToabl cenekummy», «OThanéHHas rmopuansaumns», «MyTtareHes».

JlaGopaTopnasi padoTa «/13y4eHne COPTOB Ky/bTYPHbIX PacTeHU 1N NOPOS,
AOMALLHNX XXUBOTHbIX».

JlaGopaTopnas padora «/13y4yeHne MeToL0B CeNeKLNN PacTEHNIA».

IpakTHyeckasn padora «[1PVBMBKA PACTEHUIA».

Axckypeusi «OCHOBHble MeTOAbl U AOCTVDKEHWUSA CeNeKkumMnM PacTeHUin u
YXMBOTHbIX (Ha CeNeKUMOoHHYH CTaHUMI0, NJEMEHHYH0 (hepmy,
COpPTOMCMbITATE/IbHBIA  Y4aCTOK, B TEMIMYHOE XO3AWCTBO, B /labopaTopuro
arpoyHVBEPCUTETA UM HAYHHOT O LeHTPa)».

Tema 16. BuoTexHO0J10TMsl M CHHTEeTHYECKAS] O0MOJIOTUsI

OO6beKTbl, MCMO/Mb3yeMble B OMOTEXHOMOMMKW, — K/IETOYHbIE N TKaHeBble
KYNbTYpbl, MWUKPOOpPraHn3mbl, nx XapaKTepucTunka. TpaguunoHHas
brvoTexHonormuaA:  xneboneyveHne, MoMyyYeHWe  KUC/IOMOMOYHbLIX  MPOAYKTOB,
BUHOZeNMe. MUKpPOOGMONOrMyecknin  cnHTes. OOBBEKTbI  MUKPOBMONOrMYECKMX
TEXHO/I0rnia. NMpon3BoACTBO 6e/1Ka, aMUHOKMCIOT U BUTAMUHOB.

Co3faHve TEXHOMOMMIA N UHCTPYMEHTOB Lie/leHanpaB/ieHHOro U3MeHeHUs U
KOHCTPYMPOBaHNA TEHOMOB C LieNbI0 NMOTyYeHNss OpraHn3MoB N UX KOMMOHEHTOB,
COAepXaLunx He BCTpeyaroLLecs B Npupoae OMOCUHTETUYECKME MYTH.



KnetoyHas vHXeHepusi. MeTogbl Ky/nbTypbl KNETOK U TKaHeil pacTeHWi u
XMBOTHbIX. KpuobaHkn. ComaTuvyeckasd rubpuamsaums u - coMaTUYeCKuil
ambpuoreHes. Mcnosb3oBaHye ranjongoB B CenekuMu pacTeHuil. [lomyuenue
MOHOKIOHAIbHBIX anmumel. Mcnonvzosanue MOHOKIOHAIbHBIX U NOJUKIIOHATIbHBIX
anmumen 6 MmeouyuHne. VICKYCCTBEHHOE OMI0AO0TBOPEHME. PEeKOHCTPYKUuuA
ANLEKIETOK U K/IOHMPOBaHME XXUBOTHbIX. MeTof TpaHCniaHTauuu agep KIeTok.
Texnonocuu 0300p06]l€Hu}Z, KyJ1lbomusupoearnus u MUKPDOKJIOHANIbHO20
PASMHONCEHUA CeNbCKOXO3AUCMBEHHbIX Kyjlomyp.

XpoMOCOMHaA W TeHHas WHXXeHepusi. WICKYCCTBEHHbI CUHTE3 reHa U
KOHCTpyupoBaHue peKoMOuHaHTHbIX AHK. Cosdanue mpanceennvix opeanusmos.
[OCTVXeHMss 1 MNepCrneKkTUBbl  XPOMOCOMHOW M TEHHOW  UHXXEHepWW.
SKONOrnyeckre 1 aTnyeckre NPo6siemMbl FTeHHON MHXXEHEPUN.

MeauumHcKne 6ruotexHonorum. NMoctreHoMHas uudgposas meguumHa. MLP-
AnarHoctTuka. MeTabo/IOMHbIA  aHasn3, TeHOLEHTPUYECKUA aHan3 npoTeoma
YyesioBeKa [N OLEHKM COCTOSHMA €ero 340poBbs. Vcnonb3oBaHWe CTBOJIOBbIX
Knetok. TapreTHaa Tepanusa paka. 3D-6uovHXeHepusa [a4ns  pa3paboTKu
(hyHAAMEHTa/IbHbIX OCHOB MeAUUMHCKUX TEXHOMOrWIA, CO3[4aHUs KOMIMIEKCHbIX
TKaHeil CoYeTaHMeM TEXHOOMNA TPEXMEPHOIO GUONPUHTUHIA N CKagongmHra
AN1S peLleHns 3aaa4y nepcoHan3npoBaHHOM MeANLMHBI.

Co3faHne BEKTOPHbLIX BaKUMH C Lenblo obecreyeHnss KOMOUHMPOBAHHOW
3aWmTbl OT BO36yauTenein OPBW, ycTaHOBNEHME MONEKYNSPHbLIX MEXaHU3MOB
(hyHKUMOHMpOoBaHMsA PHK-cogepxxalmx BMPYCOB, BbI3blBAKOLIMX 0CO60 OMacHble
3a60/1eBaHNA YesloBeKa U XXMBOTHbIX.

JleMoHCTpauumn

Tabnuubl N cxembl: «cnonb3oBaHe MUKPOOPraHW3MOB B MPOMbILLIEHHOM
NPON3BOACTBE», «KNeToUHaA MHXEeHepUa», «I eHHas MHXXeHepus».

JlaGopaTopnas padora «/13yyeHne 06bEKTOB OGUOTEXHOMOMUN».,

IMpakTuyeckasi padora «[10nyyeHNe MONOYHOKUC/ILIX NPOLYKTOB.

Jkckypeusi «BMOTEXHOMOMMA — BadKHeMWas Mpou3BOAUTENbHAS CUNa
COBPEMEHHOCTM (Ha BUOTEXHOOrMYECKOEe NPOU3BOACTBO).

11 KJIACC

Tema 1. 3apoxkaeHue m pa3BUTHE SBOJIONMUOHHBIX INpeACTABJICHUNA B
OMosIorUN

OBO/MOUNOHHAA Teopua Y. [apsuHa. [1peAnocCbiikM  BO3HUKHOBEHUS
AapBuHN3Ma. XK13Hb 1N Hay4yHaa featenbHoCcTb Y. JapBuHa.

ABvxyLine cunbl 3soounn Bugos no Y. [lapsrHy (BbICOKast UHTEHCUBHOCTb
PasMHOXXEHNS  OpPraHWM3MOB, HaCNefCTBeHHasd W3MeHYMBOCTb, 6opbba 3a
CYLLIECTBOBAHWE, eCTECTBEHHbIN 1 UCKYCCTBEHHbIA 0TOOP).



OdopmneHne cuHTeTMYecKo Teopum 3ssonoumn (CT3I). HeitpanbHas
Teopua  3sonoumn.  COBpPeMeHHas  3BOJIOLUMOHHAA  6uonorusd.  3HauveHue
3BOJOLMOHHOM TeopUn B (hOPMUPOBAHNM eCTECTBEHHO-HAYYHOW KapTUHBbI MUpPa.

JleMoHCTpanun

MopTpeTbl: ApuctoTens, K. JIuHHel, XK. b. Jlamapk, 3. XK. CeHT-Unep, XK.
KtoBbe, Y. AapsuH, C. C. YeTtBepunkos, L. N. LUmanbrayseH, k. XongeiH, O. K.
benses.

Tabnuubl M cxembl: «Cuctema >kmso npupogbl (no K. JIMHHED)»,
«JlecTHMUA XMBbIX cyllecTB (Mo Jlamapky)», «MexaHu3sM (QOpPMUPOBaHMS
MPUCMOCO6NEHNIA Yy pacTeHNA M >KMBOTHbLIX (N0 Jlamapky)», «KapTta-cxema
mMapLupyTa nyTetwectemst Y. [lapBuHa», «Haxoakn Y. [apBuHa», «PopMbl 60pbObI
3a cyllecTBoBaHMe», «llopoabl rony6ei», «MHOroobpasme KynbTYpHbIX (OpM
KanycTbl», «[10poAbl AOMALLHMX XXMBOTHBIX», «Cxema 06pa3oBaHNA HOBbIX BU0B
(mo Y. [apsuHy)», «CxemMa COOTHOLUEHUA [OBWKYLIMX CWUN  3BOMIOLUN»,
«OCHOBHbIE MOJIOXKEHUSA CUHTETUYECKOW TEOPUU 3BOJTHOLMN.

Tema 2. MUKpPO3IBOIOIHSA U €€ Pe3yJIbTATHI

Monynaumsa Kak afnemeHTapHas eanHuua asonounn. CoBpeMeHHble METOARI
OLEHKM TeHeTMYeCKOro pasHoobpasvsa W CTPYKTYpbl NOMynsunin. Vi3ameHeHume
reHooHAa MONyNAUMKM KakK 3/IeMEHTapHOe 3BOJIOUMOHHOE fBNEeHWe. 3akoH
reHeTMYeckoro pasHoeecus . Xapawu, B. BaiiH6epra.

AneMeHTapHble (akTopbl (ABVKYLIME CUbl) 3BOMOUMA. MyTalMOHHbI
npoyecc. KombuHaTMBHAs W3MEHYMBOCTb. [lpeid) reHOB —  C/yYaiHble
HeHanpaB/ieHHble  WM3MEHEHWS 4acToT anneneim B nonynaumsx. OQgekT
ocHoBatena. JIAggexkm oOymoviniounoeo eopaviuka. CHUdICEHUE 2eHemu4ecKo20
pasnoobpazus: npuuunsl u creocmeus. llposenenue s¢pgexma Opetigha 2enos &
bonvuux u  manelx  nonyrayusx.  Murpaumn.  Msonauma  Nonynsuuii;
reorpaduyeckasn (NpocTpaHcTBeHHas), buonornyeckas (PenpoayKT1BHas).

EcTecTBEHHbIM OTOGOP — HanpaBnAwWMA akTop 3sonouUnn. PopMbl
eCTECTBEHHOro  0TOOpa:  ABWKYLUWA,  CTaOUAM3VPYIOLWMIA,  paspbiBatOLLMiA
(an3pynTuBHbIA). MonoBoit oT60p. BO3HMKHOBEHWE W 3BOJIOLMA COLMALHOMO
MOBEAEHMS XXMBOTHbIX.

MpnCcnoco6/eHHOCTL  OpPraHM3MoB  KaK  pe3ynbTaT  MUKPO3BOHOLMMN,
Bo3HMKHOBEHWE  npucnocobneHwin 'y opraHuamoB.  ApomMopdosbl  ”
nanoagantauumn. Mpumepbl NPUCNOCO6MEHNIA Y OpraH1M3MOB: MOPMO/IOrNYECKNE,
(m3monornyeckme,  Guoxmmmuyeckme,  nosegeHyeckne.  OTHOCUTENILHOCTb
MPUCMNoOCco6/1EHHOCTN OPraHN3mMOB.

Bug, ero kputepum un CTpyKTypa. BupgoobpasoBaHwe Kak pesynbTar
MUKPO3BOMIOLMK. M30nauma — K/IOYeBON (hakTop BWA006pasoBaHus. Mytn w
Cnocoobl BMA006pa30oBaHUs: annonaTpuyeckoe (reorpagmueckoe),



cuMnaTpuueckoe  (3KOMOTMYECKoe),  «MrHOBeHHOoe»  (monunaouamsaums,
rmépunamsaums). A4namTenbHOCTb 3BOOLMOHHBIX MPOLLECCOB.

MexaHn3Mbl (DOPMUPOBaHNA BMOIOMMYECKOro pasHo0bpasus.

Ponb  3BOMOLUMOHHON GuonorMnm B pa3paboTke HayyHbIX MeTOA0B
COXpaHeHus 6ropasHoobpasns. MNKPO3BOMOLMA U KO3IBOMOLMSA NapasuToB MU NX
X035€eB. MexaHn3Mbl (hOPMMPOBAHUA YCTOMUMBOCTN K aHTUOMOTUKAM U CMOCOObI
60pbObI C HEM.

JleMoHCTpanun

MopTpeTbl: C. C. YeTBepukos, 3. Mawp.

Tabnuubl 1 cxembl: «MyTauMOHHas W3MEHUYMBOCTb», «llonynAauMOHHaN
CTPYKTypa Buga», «Cxema nposiBieHns 3akoHa Xapan—BaHoepray», «BmxyLyme
CWUNbI 3BOSTOLUNY», «IDKONOrMYecKas U30MAUnUA NONynsumin CeBaHCKON qopen,
«[eorpadmyeckas  U30MSUMA  IMCTBEHHUUbBI  CMOMPCKOM WM NINCTBEHHMUPI
AaypcKom», «IMonynaumoHHbIe BO/IHbI YACNIEHHOCTM XULLHUKOB N XXePTB», «Cxema
NEeNCTBUA €eCTeCTBEHHOro 0T6opa», «®PopMbl 6GOpPbObI 3a CYLLECTBOBAHUE,
«HAyCTpranbHbIA MenaHn3m», «XXuBble MCKOMaeMble», «OKPOBUTE/bCTBEHHAS
OKpacka YXMBOTHbIX», «[pegynpexaatoLLas OKpacka XXMBOTHbIX,
«®du3nonormyeckme agantauum», «MpucnocobneHHOCTb OpraHW3MoB U eé
OTHOCUTENBHOCTb», «Kputepumn Buga», «Buabl-aBoiiHMKu», «CTpyKTypa Bua B
npupogde», «Cnocobbl BMA00Opa3oBaHMs», «I"eorpagmyeckoe Braoobpa3oBaHuMe
TPEX BWAOB NaHAbILLeR», «3IKOMOrMyecKoe BMLO0OPa30BaHME BUAOB CUHULY,
«Monunnonabl pacTeHUi», «KanycTHO-peaeyHbIin rnopuay.

O6opyoBaHue: repbapun pacTeHui, KONEKUMMA HaCeKOMbIX, Yy4ena nTuu, 1
3BEpeit C npumepamun pasfiMyHbIX MPUCMOCO6NEHNIA, Yydena NTUL WU 3Bepen
pasHbIX BWAOB, Trepbapun pacTeHWin B6AM3KMX BUAOB, 06pPa30BaBLUNXCS
pas/IMyYHbIMK criocobamm.

JlaGopaTopunasi padora «BbISIBleHWE W3MEHUYMBOCTU Yy 0CO6e OfHOro
BUa».

JlaGopaTopnas  pa6ora  «[1puUCnocobneHnss  OpraHM3amMoB U KX
OTHOCUTE/IbHasA Lie/1Ieco00pasHOCTb.

JlaGopaTtopnass padora «CpaBHeHWe BMAOB MO MOPGOIOrMYECKOMY
KpUTEPUIO».

Tema 3. Makpo3BoIIOLMS U €€ pe3yJibTaThl

MeToabl  M3y4YeHUs  Makpo3Bo/oUMWA.  [asleOHTONIorMYecKe  METOApbI
n3ydeHUs asomoumn. lepexofHble (OPMbl K (PUNOTEHETUYECKME  PAAbI
OpraH13Mos.

Buoreorpaduueckme metodbl n3yyveHus 3sonounn. CpaBHeHue (Iopbl U
(payHbl MaTepuKOB W OCTPOBOB. buoreorpaduuyeckne obnactn 3emnn. Bugpl-
3HAEMUKMN N PESIUKTI.



AMOPUONOrNYecKne 1 CpaBHUTENILHO-MOPMOIOrMYECKNe METOAbI U3yYeHUs
3BOMIOUMN. [eHeTMYecKMe MexaHW3Mbl 3BOMOUUN OHTOreHe3a W MOABEHUS
3BOJIIOLMOHHbIX  HOBLUECTB. [OMOMOrMYHbIE M aHaIOTUYHbIE  OPraHbl.
PyauMeHTapHble  opraHbl M ataBu3Mbl.  MonekynsapHo-reHeTU4eckue,
OMOXMMUYECKME W MaTeMaTU4YeckMe  MeTOoAbl  W3YYeHUs  3BOJOLUN.
foMonornyHble reHol. COBpemMeHHble MeTOAbl MOCTPOEHWUA (HUIOreHEeTUYECKNX
[lepeBbLEB.

XPOMOCOMHbIe MyTaL MK 1 3BONOLUSA TeHOMOB.

O6Lume 3aKOHOMepHOCTU (MpaBwna) 3BOMOUUN. [punyun cmenvt Gynryuil.
HeobpaTtmocTb 3BonouMn. AfanTuBHas pagnaums. HepaBHOMEpPHOCTb TEMIMOB
3BOJIIOLMMN.

JlemoHcTpanuu

MopTtpeTbl: K. M. bap, A. O. Koanesckuit, . Mwonnep, 3. 'eKKensb.

Tabnuubl 1 cXeMbl: «PUNOreHETUYECKUIA P NToLaan», «APXeONTEPUKC,
«3Bepo3ybble  Awepbl»,  «Cterouedansbl»,  «PUHMOMUTBLI»,  «CeMeHHble
NanopoTHUKM», «buoreorpatmyeckne 30HbI 3eMnn», «[peind KOHTUHEHTOB»,
«PennkTbl», «HavanbHble CTaguM 3MOPUOHANIBHOTO Pa3BUTUA  MO3BOHOYHBIX
XXMBOTHbIX», «[ OMOMOrNYHbIE W aHaIOTUYHbIe OpraHbly, «PYAUMEHTbI»,
«ATaBM3MbI», «XPOMOCOMHble Habopbl 4YefioBeKa W LUMMNaH3e», «[ faBHble
HarpaseHNsa 3BONOLUNN», «O6LLME 3aKOHOMEPHOCTY 3BOJTIOLNN».

Ob6opyfoBaHMe: KOMMeKLMKN, repbapumn, MynsHKuM MCKOMaeMbIX OCTaTKOB
OpraH13mMoB, MYNAXKM FTOMOJIOTUYHbIX, aHA/IOTNYHBIX, PYAVMEHTapHbLIX OPraHoB U
aTaBM3MOB, KO/IEKLMN HACEKOMbIX.

Tema 4. IIpoucxoxaenue U pa3sBuTHE )KU3HA HA 3emJie

HayuyHble Trunotesbl MPOUCXOXKAEHUS XXU3HM Ha 3emnie. ABMOreHes wu
naHcnepmus. [JoHay4yHble MPeACTaB/IEHUS O 3aPOXKAEHUN XKU3HU (KpeauuoHW3M).
["MNoTesa NOCTOAHHOIO CamM03apOXKAEHNSA XKNM3HU U eé ONPOoBepPXXeHMe onbiTamn @,
Peaw, /1. CnannaHuyaHu, f1. Mactepa. MponcxoxaeHne Xn3Hm n actpobnonorus.

OCHOBHbIE aTanbl HeopraHM4yeckKoi 3BONOLMMN. [MnaHeTapHas
(reonoruyeckas) 3BonoUMsA. XuMuYeckas 3BOMHOUMA. AOBUOTreHHbIN CUHTE3
OpraHnyeckunx BeLLecTB K3 HeopraHuyeckmx. OnbiT C. Munnepa u . FOpwu.
Ob6pa3oBaHne MofvMMEPOB W3 MOHOMepoB. KoauepsatHad runotesa A. W.
OnapuHa, rmnoTesa NepeBMYHOro 6ynboHa K. XongeiHa, reHeTMyecKas runortesa
. Ménnepa. Punbosumbl (T. Yek) u runotesa «mupa PHK» Y. unbéepra.
dopmMmpoBaHNe MeMOpPaH 1 BO3HUKHOBEHWE MPOTOK/ETKN.

NcTopmna 3emnm n mMetodbl €€ u3ydyeHus. lickonaemble oOpraHu4eckue
octatkh. [eoxpoHonormd n eé mMetofbl. OTHOCMTE/NbHAd W abCoNTHasA
reoxXpoHosorus. ["'eoXpoHoNornyeckas LKana: 30Hbl, 3pbl, NEPUOALI, IMOXN.



HavanbHble 3Tanbl OpraHM4Yeckon 3sontouun. TlosBNeHME U 3BOMOLMS
MepBbIX K/ETOK. IBONHOUMA MeTabonmsma. BO3HMKHOBEHME NEPBbIX 3KOCUCTEM.
CoBpeMeHHble MUKPOOHbIe BUOMMEHKM KaK aHa/Ior nepBbiX Ha 3eme COO6LLECTB.
CTtpomaTonuTel. [MpoKapnoThl N 3yKapuoTl.

MponcxoxeHne 3yKapuoT (CMMOMoreHes). SBONHOLMOHHOE MPOUCXOXKAEHNE
BMPYCOB. [1poncxoXaeHne MHOTOKMETOUHbIX OpraHu3moB. BoO3HMKHOBeHMe
OCHOBHbIX rpynn MHOMOK/1eTOUYHbIX OpraHN3MOB.

OCHOBHble 3Tanbl 3BOMOLUMMA BbICLUMX pacTeHMin. OCHOBHble apoMOpdO3bI
pacTeHuid. Bbixof pacTeHMin Ha cyuwy. [losiBneHWe CMNOPOBbIX PacTEHUIA U
3aBoeBaHMe UMK cywin. CemeHHble pacTeHus. [poucxoxaeHue LIBETKOBbIX
pacTeHui.

OCHOBHble 3Tanbl 3BOMOLUMA XXMBOTHOrO Mupa. OCHOBHble apoMopdo3bl
YXMBOTHbIX. BeHackas ayHa. KemMOpuIACKMIA B3pbIB — MOSB/IEHNE COBPEMEHHbIX
TUNOB. [epBble XOPA0Bble XXMBOTHbIE. XXM3Hb B BOAE. IBONOLMA MO3BOHOUHbIX.
MpoucxoxaeHne aMmpuonin n penTUanii. TPONCXOXAEHE MIEKOMUTAIOWMX U
ntuy. MpuHUMN  KayeBoro apomopgosa. OcCBOeHWe 6ecro3BOHOYHLIMU 1
MO3BOHOYHbIMW YXMBOTHbLIMU CYLLIN.

Pa3BuTME XM3HW Ha 3emsie MO 3pam M MNepuojam: apxei, MpPoOTepo30MH,
Naneo3oil, Me3030i, KarHO30M. O6Las xapakTepucTuka Kavmata WU
reosiormyeckux rnpoweccos. [osBNEHME W pacLBeT XapaKTepHbIX OpPraHvW3moB.
YrneobpasoBaHue: ero ycroBus 1 BAMSIHME Ha ra3oBblii COCTaB aTMOCKepbI.

MaccoBble BbIMUPaHUA — 3KOMIOTNYECKNE KPWU3UCHI MPOLLIOro. MpuynHel U1
CNeACTBMA MacCOBbIX BbIMMpPaHuid. COBPEMEHHbIA 3KOMOMMYECKUIA KPU3UC, ero
ocobeHHocTU. [pobnema coxpaHeHUs GropasHo0bpasns Ha 3emsie.

CoBpeMeHHas cucTeMa OpraHM4yeckoro mupa. MpuHUMNbl Knaccupukalmm
opraHn3moB. OCHOBHbIe cUCTeMaTUYecKue rpynnbl OpraH13mos.

JdemoHcTpanuu

MopTpeTbl: ®. Pean, J1. CnannaHuaHu, J1. Mactep, . V. MeuHukos, A. W.
OnapuviH, k. XongeliH, I'. Ménnep, C. Munnep, I. KOpn.

Tabnuupl 1 cxembl: «Cxema onbita ®. Pean», «Cxema onbiTa J1. NMactepa no
N3YYeHUI0 CaMO3apoXKaeHUA XU3HU», «Cxema onbita C. Munnepa, . FOpu»,
«QTanbl  HEOPraHM4Yeckom  3BONKOUMUY»,  «[ e0XPOHOMOrMYecKas  LUKasax,
«HayvanbHble 3Tanbl OpraHNYeckom 3BonrUun», «Cxema 06pa3oBaHUS 3yKapuoT
nyTém cumobunoreHesa», «Cuctema >XXMBOM npupofbl», «CTpoeHWe BUpYyCa,
«ApOMOpPho3bl  PacTeHUin», «PUHNODUTLI», «OAHOKNETOYHbIE  BOLOPOC/IN,
«MHoOroknetTouHsle Bogopocan», «Mxu», «[l1anopoTHUKN», «[ 0/l0CeEMEHHbIE
pacTeHus», «OpraHbl LBETKOBbIX pacTeHWUA», «Cxema pasBUTUS >XMBOTHOIMO
MUpa», «ApoMopdO3bl XKMUBOTHbIX», «[llpocTeumne», «KULeYHONONOCTHbIE,
«['lnockue yepsu», «YneHnCToHorne», «PblObI», «3eMHOBO/HbIE»,



«[lpecmbiKarowpecsa», «MTuybl», «Mnekonutawowme», «Pa3BuUTUE XXU3HU B
apXenCcKon ape», «Pa3BUTNE XMN3HWN B NPOTEPO30MNCKON 3pe», «PasBUTHE XKNU3HWN B
Maneo30MnCKOM ape», «PasBUTME XKU3HU B ME3030MCKOI ape», «Pa3BuUTUe XKU3HWN B
KaHO30MCKOW 3pe», «COBPeMEHHas CUCTEMa OpraHMyecKoro Mmpas.

Ob6opynoBaHue: repbapuy pacTeHMIA pPa3/IMYHbLIX OTAENOB, KOMMEKUMM
HaceKOMbIX, BIaXKHble Mpenaparbl XXMBOTHbIX, PaKOBWHbI MOJIIFOCKOB, KOMNEKLUM
UINIOKOXMX, CKeNeTbl MO3BOHOYHbIX XXMBOTHBIX, Yydena nNTUL W 3Bepe,
KON/IEKLUMN OKaMeHesIoCTen, MOMe3HbIX MCKOMaeMbIX, MYMSHKN OpraHNYecKmx
OCTaTKOB OpraHu3MOoB.

Bupryaabnaa Jabopatopnasi paGora «MogennposaHue  OnbITOB
Mwunnepa—HOpun No n3yyeHMto abMOreHHOro CMHTE3a OPraHNYecKnX CoeiMHEHWI B
NepBUYHON aTMoCHepe.

JlabGopaTopnasi pa6ora «/3yyeHrne M onmMcaHuMe WCKOMaeMbIX OCTATKOB
APEBHNX OPraHnU3MOB».

IIpakTnueckas padora «M3yyeHMe OCOOGEHHOCTENM CTPOEHMSI pacTeHUM
pasHbIX OTAEN0BY.

IIpakTuueckasn padora «/13yyeHne 0COBGEHHOCTEN CTPOEHUS NO3BOHOYHbIX
YXMBOTHbIX.

Tema 5. IIpoucxoxaenue yea0BeKa — AaHTPOIOIeHe3

Pasfensl 1 3ajaym aHTpononoruu. Metoabl aHTPOMONOTUN.

CTaHOB/IEHME NpPeACTaB/eHUIA O MPOUCXOXKAEHUN 4enoBeka. PennmrnosHble
B033peHMsi. COBpeMeHHbIe HayUHble TEOPUMN.

CXO0ACTBO YenoBeKa € XMBOTHbIMU. CUCTEMATUYECKOE MOJIOXKEHNE YesloBeKa.
CBuaeTensCTBa  CXOACTBA  YefioBeKa C )KMBOTHbIMW:  CPaBHUTE/IbHO-
MOpP{0/Iormyeckue, aMOpPMONIornyeckue, (h1310N0ro-6MOXNMNYECKNE,
noBefeHyeckne. OTINUNA YenoBeKa OT XMBOTHbIX. MPSAMOX0XAEHME 1 KOMIIEKC
CBAI3aHHbIX C HUM MpPU3HaKOB. Pa3BMTME FOOBHOIO MO3ra M BTOPOI CUMHA/IbHON
CUCTEMBI.

ABmxyLime cunbl ((hakTopbl) aHTPOMOreHesa: 6MoMOrMYecKne, coLmasbHbIe.
CoOoTHOLEHWE BMOTOTMYECKMX U COLMaIbHbIX (haKTOPOB B aHTPOMOreHese.

OCHOBHble CTaAuM aHTpororeHesa. PaHHWe 4enoBeKOOOpasHble 006e3bsAHbI
(MPOKOHCYbI) M paHHWe NOHrMAbl — 06LLMe NpeaKy YeNnoBEKOOOpPa3HbIX 06e3bsH 1
nofen. ABCTpanonUTEKN — ABYHOrne Npefiku niogei. Yenosek ymenblii, nepsble
N3roToBMIEHNS OpyAuiA Tpyda. YenoBek NpAMOXOAALLMIA 1 MEPBbIA BbIXOS, NHOAEN
3a npegenbl  Adpukn.  YenoseK rengenbbeprckni  —  06WmMiA  nNpeaok
HeaHepTa/IbCKOro Ye/oBeKa M YenoBeka pasymMHOro. Yenosek HeaHAepTa/lbCKUM
KakK BWUA MO XONOAHOro Kiumarta. YenoBek pasyMHbIA COBPEMEHHOIO TUMa,
[EHUCOBCKMIA  YefioBeK, OCBOEHME KOHTUHEHTOB 3a npefenamn  AQpUKN.
NaneoreHeTnKa 1 NaseoreHOMUKa.



SBO/MOLUMSA COBPEMEHHOIO YenoBeka. ECTECTBEHHbI OTOGOP B MOMNyNAUUAX
yesioBeka. MyTalMOHHbIA Mnpouecc 1M noammopguam. MonynsumMoHHbIE BOJHbI,
Apeind reHoB, Murpaums 1 «3geKT ocHoBaTeNs» B MOMYNIAUMAX COBPEMEHHOIO
yenoBeka.

Uenoseyeckne pacbl. lNoHATME O pace. Bonblume pacbl: eBponeoujHas
(eBpasuiickas),  aBCTpasio-HerpovaHas  (3KBaTopuasibHasl),  MOHro/IonaHas
(asnarcko-amepurikaHckas). Bpemsi ¥ nyTu pacceneHus 4YesioBeKa Mo MJaHeTe.
EAVMHCTBO  4enoBeyeckmx pac. HayyHas  HecOCTOATENbHOCTb  pacu3ma.
MpUCnoco6/eHHOCTL YenioBEKA K PasHbIM  YC/IOBUAM  OKPY>XKatoLLein cpefpbl.
BnuaHvne reorpaduyeckor cpedbl M Apeida reHoB Ha  MOpPgoorui  u
(h13nonornio YenoBeka.

MexancumnnnmHapHole  metodbl B (hm3mdeckoil  (6MONOrMYecKoi)
aHTPOMONOrNKN.  IBOMIOUMOHHAA  aHTPOMOMOrMA M Nasie0aHTPOoNoorns
4esI0BEYECKUX Monynsumin. bruocoumnanbHble UCCNefoBaHMs MPUPOAbI YenoBeKa.
VccnefnoBaHve KO3BOOLMM BMOTOTMYECKOTO U COLMAIBHOTO B YeslI0BeKe.

JlemoHcTpanuu

MopTpeTbl: Y. AapsuH, J1. Jnukn, A. A. PornHckuii, M. M. I'epacumos.

Tabnuubl N cxembl: «MeTofbl aHTPOMOIOrMM», «I"0NIOBHOM MO3I Ye/loBeKa,
«YennoBekoobpasHble 06e3bsHbI», «CKeneT YenoBeka W CKeneT LMMMIaH3e»,
«PYANUMEHTLI 1 aTaBuU3Mbl», «[ABMXKYLLME CUbI AHTPOMOreHes3a», «3B0JIIOLMOHHOE
APEBO  4enoBeka», «ABCTpanonuTek», «YenoBek Yymenbli», «Yeno.ek
NPAMOXOAALLMIA», «[JeHNCOBCKUIA YenoBek» «HeaHaepTanbLbl», «KpoOMaHbOHLbI»,
«[MpefKkn Yyenoseka», «3Tanbl 3BOOLUN Ye/T0BEKa», «Pacbkl Ye/I0BEKay.

O6opyfoBaHMe: MyNsHXKM  OKaMeHeNocTed, MpeAMETOB  MaTepuaibHOM
KyNbTypbl MPeAKoB 4enoBeka, penpogykuum (dortorpadgun) KaptuH C
MUMONOrNYECKUMN 1 OUBNEACKMMUN  CHOXKETaMM  MPOMUCXOXAEHNS Ye0BEKa,
(hoTorpagmm Haxo[oK UCKOMaeMbIX OCTATKOB YeSIOBEKA, CKe/eT YesioBeka, MoAeNb
yeperna 4enoBeka W Yepena LWMMMNaH3e, MOAENb KUCTU YenoBeKa W KUCTU
LUMMMaH3e, MoZenn Topca NpPeLKoB YesioBekKa.

JlaGoparopuass padora «/I3yyeHMe OCOBGEHHOCTE CTPOEHUs CKeneTta
4esI0BeKa, CBA3aHHbIX C MPAMOXOXAEHNEM>.

IpakTuuyeckas padora «/13yyeHne 3KONOMMUYECKUX afanTalmin YenoBeka.

Tema 6. Jxkojoruss — Hayka O B3aMMOOTHOLICHUSIX OPraHU3MOB H
HAJ0PraHMU3MEHHbIX CHCTEM C OKpYsKarollei cpeaou

3apoxaeHue n passuTre akonorun B Tpygax A. N'yméonbara, K. @. Pyrbe,
H. A. CeBepuoBa, 3. l'ekkend, A. TeHcnn, B. H. CykauéBa. Pa3fensl 1 3agaun
aKkosiorun. CeA3sb 3KONOMMK C APYrMU HayKamu,



MeToabl akonorun. one.ble HabNOAEHUA. DKCMEPUMEHTbI B 3KOMOTUN:
NpupogHble ¥ fabopatopHble. MofenvpoBaHue B 3KOM0rMKM.  MOHUTOPUHT
OKpY>KatoLLLel cpefpl: NOKasbHbIA, PErMOHaIbHbI U FNO6asbHBbIA.

3HayeHVe  9KOMOTMYECKMX 3HaHWW 4N YenoBeKa.  JKOSIOTMYECKOoe
MWPOBO33pEHNE KaK OCHOBa CBSA3ell YesioBevecTBa C Mpupogon. dopmmpoBaHme
3KONIOrMYECKON Ky/bTypbl Y 3KONOrMYECKON rpaMOTHOCTM Hace/leHus.

JdeMoHCTpaMuA

MopTtpeTbl: A. T'ym6onbar, K. ®@. Pynbe, H. A. CeBepuos, 3. 'ekkenb, A.
TeHcnn, B. H. Cykaués.

Tabnuubl 1 cxembl: «Pa3genbl aKonornm», «MeTogpl 3Konornm», «Cxema
MOHUTOPUHIa OKPY>KatoLLER cpefbl».

JlaGopaTopHuast padora «M3yyeHune METO/L0B 9KO/I0rNYECKUX
nccnefoBaHnn.

Tema 7. Opranusmsl U cpea OOMTAHUSA

JKOoNornyeckre akTopbl ¥ 3aKOHOMEPHOCTU KX AencTBudA. Knaccugunkaums
9KOJIOrMYECKMX (DaKTOPOB: abMoTUYECKMe, BLUOTHYECKMNe, aHTponoreHHble. ObLyme
3aKOHOMEPHOCTU AelCTBUA 3KOOrMYeckux (aktopos. Mpasuno mMuHumyma (K.
LLinpeHrenb, KO. JInbumx). TonepaHTHOCTb. IBPUOUOHTHLIE U CTEHOOWOHTHbIE
OpraHu3mbl.

AbnoTtunyeckme Gaktopbl. CBET KakK 3KOMOrMYeckun aktop. [eicteume
Pa3HbIX Y4aCTKOB COJIHEYHOrO CMeKTpa Ha OpraHuM3mbl. DKOMOrMYecKue rpynmnbl
pacTeHW U >KMBOTHbLIX MO OTHOLWeEHMIO K cBeTy. CurHaibHas pofib CBeTa.
doTonepmoaunsm.

Temnepatypa Kak 3KO/OrM4Yeckuin (haktop. [eicTBme Temnepatypbl Ha
OpraHu3mbl. OMNKUIOTEPMHbIE Y TOMONOTEPMHbIE OpPraHn3mbl. IBPUTEPMHbIE U
CTeHOTEPMHbIe OpPraHn3Mbl.

BnaXHOCTb Kak 3Konornyeckuini aktop. lMpucnocobneHnsi pacTeHuin K
noafepXXaHuo BogHoro 6anaHca. Knaccugukaums pacTeHWiA Mo OTHOLLEHWUIO K
Boge. MpncrnocobeHns XMBOTHBIX K MU3MEHEHWNIO BOAHOTO peXxunma.

Cpefbl 06MTaHMS OpPraHM3MOB: BOAHasi, Ha3eMHO-BO3[YLLHasA, MOYBEHHas,
rnybvHHas  MOAMOYBEHHAs,  BHYTPUOPraHm3MeHHasd.  PU3MKO-XUMUYECKME
0COGeHHOCTN cpef 06uTaHUs opraHn3MoB. [lpucrnocobneHnss OpraHM3mMoB K
YKU3HW B pasHbIX cpeaax.

Buonornyeckne putmbl. BHewHue W BHYTpPeHHWE puUTMbl. CyTOYHblE U
roguyHble puUTMbl. MPUCMOCO6/IEHHOCTL OPraHM3MOB K CE30HHBLIM M3MEHEHUAM
YCNOBUI XXN3HN.

YXn3HeHHble  (hopMbl  OpraHM3mMoB. T[lOHATME O >KU3HEHHOW (opme.
YKn13HeHHbIe POPMbI PACTEHWIA: AepeBbs, KYCTapPHUKM, KYCTaPHUYKW, MHOTO/IETHME



TpaBbl, OAHOMETHNE TpaBbl. YXU3HEHHblEe (OPMbl XXMBOTHbLIX: TUAPOOUOHTHI,
reobMoHTbI, a3P06NOHTBLI. OCOBEHHOCTY CTPOEHUS N 06pasa XKU3HM.

BuoTnyeckne  aktopbl.  Bugbl  GMOTMYECKMX  B3aMMOAENCTBUINA:
KOHKYPEHUMSA, XULLHNYECTBO, CMMOMO3 1 ero ¢opMbl. MNapasntusm, Koonepauus,
MyTyann3m, KOMMeHcasIM3M (KBapTUPaHTCTBO, Hax/1lebHMYeCcTBO). HeTpodnyeckme
B3aumogencTems  (Tonuueckne,  Qopuyeckme,  abpuyeckue).  3HaueHue
OMOTUYECKUX B3aUMOAENCTBUM NS  CYLLEeCTBOBaHMS OpraHuW3MoB B Cpeje
06uTaHusA. MPUHLMMN KOHKYPEHTHOIO UCKHOYEHMS.

JleMoHCTpanun

Tabnuubl N CXeMbl: «3KOMormyeckne MakTopbl», «CBETOBOW CMEKTP»,
«OKONOMMYECKME TPYMIbl XXMBOTHBIX MO OTHOLUEHUIO K CBETY», «Ten/0KPOBHbIE
YKUBOTHbIE», «XO/IOAHOKPOBHbIE XWUBOTHbIE», «DU3M0OMOrTMYECKMe aganTaumm
XXMBOTHbIX», «Cpefbl 00UTAHMS OpPraHnU3MoB», «BMOIOTNYECKME PUTMbI»,
«KM3HEHHbIE  (DOPMbI  PaCTEHWUIA»,  «KMU3HEHHbIE  (HOPMbl  XKMBOTHbIX»,
«OKOCUCTEMA LLUMPOKOIMCTBEHHOIO Necax», «OKOCUCTEMa XBOMHOIo neca», «Llenu
NUTaHMA», «XUWHUYeCTBO», «llapasntusam», «KoHKypeHuus», «Cumonos»,
«KoMMeHcann3m».

Ob6opynoBaHue: repbapun pPacTeHWin U XXMBOTHbIX, MPUCNOCOBNEHHbIX K
BAIMSHUIO  Pa3/IMYHbIX 3KOMOrMYeCKNX (DakTopoB, repbapum CBETONHOOMBBIX,
TeHeM0OUBLIX U TEHEBLIHOC/IMBbLIX PACTEHWIA, CBETO/HOOMBbIE, TEHENO6MBbLIE U
TeHeBbIHOC/IMBblE KOMHATHbIE PacTeHUs, repbapun 1 KOMNeKUUn Teniontoomsbix,
3MMOCTOMKNX, MOPO30YCTOMUMBLIX PaCTEHWIA, Yyyena NTUL, N 3Bepen, repbapun
pacTeHuid, OTHOCALMXCA K rurpotmTam, Kcepogutam, mMe3oguTam, KOMHATHbIE
pacTeHus AaHHbIX TPy, KOMNEeKUUN XMBOTHBIX, 00MTaloOWMX B pasHbIX cpeaax,
repbap M KONMNEKUMU PacTEHUA U XKMBOTHBIX, 06/1a4al0LWMX YepTamu
MPUCNOCO6MEHHOCTU K CE30HHBLIM M3MEHEHUSIM YCNOBWIA XU3HW, repbapun K
KONMEKUMN PaCTEHUI N XKMBOTHbIX Pa3IMUHbLIX XU3HEHHbIX (HOPM, KONNeKuun
YKMBOTHbIX, Y4aCTBYIOLMX B Pa3/IMYHbIX BMOTUYECKNX B3aMMOLENCTBUSAX.

JlaGopaTropunas pabora «BbISBNeHMe npucnocobneHnii opraHM3MoB K
B/IMSIHUIO CBETa».

JlaGopaTtopunas pabora «BbIfBNeHMe npucnocobneHnii opraHM3MoB K
B/IMSIHUIO TEMMEPATYPbI».

JlaGopaTtopnasi padora «AHATOMUYECKME OCOOGEHHOCTU pacTeHUd U3
pa3HbIX MECT 0OUTaHNSA.

Tema 8. Dko10rus BUAOB U MOILYJIS UM

OKOMOrMyeckne  XapakTepuctukum  nonynaumn.  llonynauus  Kak
bronornyeckas cuctema. Posfib HEOL4HOPOAHOCTW Cpedbl, PU3NYECKNX BapbepoB K
0Cc06eHHOCTe 6ronorum BUAOB B (HOPMMUPOBAHUMN MPOCTPAHCTBEHHOWN CTPYKTYPbI
nonynaumi. OCHOBHble MoKasaTe/n MONyNAUMW:  YMUCNEHHOCTb, M/IOTHOCTD,



BO3pacTHass W MNofoBas CTPYKTypa, POXKAAEMOCTb, MNPUPOCT, Temn pPoCTa,
CMEPTHOCTb, MUTpaLus.

JKonormnyeckaa CTpyktypa nonynsaumu. OueHKa YMCNeHHOCTM Mmonynaunn,
OnHammka nonynaumm n eé perynaumsa. BUoTUYeckmii noTeHUman nonynsauuu.
MogenuposaHue guHaMuKn nonynsauuun. Kpmeble pocta YACNEHHOCTU NONyAALUK.
KpuBble BbDKMBaAHWA. Perynsiuysi YMCNEHHOCTW Nonynsunin: ponb (HakTopos,
3aBUCALLMX U He 3aBUCALLMX OT MJIOTHOCTU. DKOMOTMYecKmne cTpaTermm Buaos (r- v
K-cTparerun).

[MoHATME 06 3KOMOrMyeckom Hue Buaa. MectoobutaHme. MHOromepHas
MOAEeNb 3KONMOrnmyeckon Huwm k.M. XaTumHCOHa. Pa3mepbl 3KO/IOMMYeCKOM
HULWW. [NoTeHUMaIbHas 1 peann3oBaHHaa HULLIN.

Bug kKak cuctema nonynauuin. Apeanbl BUAOB. Buabl U UX XU3HEHHblE
cTpaternn. KoN0rnyeckmne aKBUBaEHTDI.

3aKOHOMEPHOCTM MOBEAEHMS M MUrpaumid XXUBOTHbIX. bBuonornyeckue
NHBAa3NN Yy>KepoaHbIX BUAOB.

JlemoHcTpanuu

MopTpeT: XK. . XaTUMHCOH.

Tabnuubl M CXeMbl: «3JKOMIOTMYECKME XapaKTEPUCTUKN  MONYIALMN»,
«[MpocTpaHCTBEHHAA  CTPyKTypa  nonynaumm», «Bo3pacTHble  nupamusbl
nonynsayum», «CKOPOCTb  3acefeHns  MoBepXHOCTM  3eMAn  pasiNyHbIMU
opraHu3mamuy», «Mogenb 3KON0rMYecKon HUWK K. V. XaTunmHcoHa.

O6opyoBaHue: repbapun pacTeHNA, KONNEKLMN XNBOTHBIX.

JlaGopaTtopnass  padora  «[1puCnocobreHns  CeMsH  pacTeHWid K
pacceneHno.

Tema 9. Ikos0rusi coo0IECTB. IKOJOTHUECKHE CHCTEMBbI.

CoobulecTBa opraHvM3moB. buoueHO3 M ero CTpykTypa. CBA3u mexay
opraHu3mamu B 6MOLIEHO3E.

Jkocuctema Kak OTKpbiTas cuctema (A. k. TeHcnm). DYHKUMOHA/bHbIE
GNOKA OpraHM3MOB B 3KOCWUCTEME: MPOAYLEHTbI, KOHCYMEHTbI, PefyLEHTbI.
Tpodmyeckne ypoBHWU. Tpodmueckne uUenu KM ceTn. ABMOTUYECKME OTOKK
aKocucTeMm. [MouBbl U UMbl B 3KOCUCTEMAaX. KpyroBopoT BELLECTB 1 NMOTOK 3HEPruu
B 9KOCUCTEME.

OCHOBHble ~ MOKasaTeniM  3KOCUCTEMbl.  Bbuomacca U1 MPOAYKLUMA.
AKOI0rMYecKre NMpammnibl Yncen, 6UOMacchl 1 3HepPrun.

Hunamuxa sxocucmem. Kamacmpoguueckue nepecmpotiku. Daykmyayuu.
HanpasneHHble 3aKOHOMEpPHblE CMEHbl COOOLLECTB — CyKLeccuun. epBuyHble U
BTOPUYHbIE CYKLECCMM W UX TMPUYUHbL. AHTPOMOreHHble BO3AEWCTBMS Ha
cyKueccun. KnnmakcHoe coobuecTtso. bruopasHoobpasne 1 nosHoTa Kpyrosopora
BELLIECTB — OCHOBA YCTOMUYMBOCTM COOOLLIECTB.



[MpupoaHbIE 3KOCUCTEMbBI. Dxocucmemvl 03€p u pek. IKocucmemvl Mopeu u
oKeanos. Ixocucmemvl MYHOP, 1€C08, Cmenel, nyCmbiHb.

AHTPOMOreHHbIe 3KOCUCTEMBI. ArpoakocucTema. ArpoueHos. Pasnnums
MeXAy aHTPOMoreHHbIM1 1 NpUpPpoaAHbIMN 3KOCUCTEMaMN.

Yp6oakocucTemMbl. OCHOBHble KOMMOHEHTbI yp6o3akocucTeM. [opoackas
(nopa n ayHa. CuHaHTpONU3aums rOpPoACKOW (hayHbl. buonornuyeckoe wu
X039MCTBEHHOE 3HAYEHWE arposKOCUCTEM 1 YPBOIKOCUCTEM.

3aKOHOMEPHOCTM (POPMUPOBAHMST OCHOBHbIX B3aMMOAEACTBUIA OPraHN3MOB B
aKocucteMax. Porb kackadnoeo 3ghghekma u 6U008-30upuxamopos (Kiouesvix
61008) 8 yHKYuoHuposanuu skocucmem. ['ePEHOC IHEPINUN U BELLECTB Mexay
CMEXHbIMWN 3KOCUCTEMAMW. Y CTONYMBOCTb OpraHM3mos, |'IOI'I)U'IHLI,I/II7I N 3KOCUCTEM
B YCNOBUAX ECTECTBEHHbLIX N aHTPOMONeHHbIX BO3,E|,€I‘/JICTBVII7I.

Mexanuzmoi 8030eticmeusi 3aepA3HeHUl pPA3HbIX Munos Ha
cyOOp2aHUIMEHHOM, OP2aAHUSMEHHOM, NONYIAYUOHHOM U IKOCUCTEMHOM YPOBHSIX,
OCHO8bl  DKOJI02UHECKO20  HOPMUPOBAHUS  AHMPONOSEHHO20  B030€UCMBUs.
MGTO,EI,OI'IOFI/IH MOHUTOPWUHIa eCTECTBEHHBLIX N aHTPOMOIreHHbIX 3KOCUCTEM.

JlemoHcTpanuu
MopTtpeT: A. XK. TeHCNN.
Tabnuubl 1 cxembl:  «CTpykKTypa  OGMOLIEHO3a»,  «JKOCUCTEMaA

LLIMPOKOSIMCTBEHHOrO fleca», «3KOCUCTEMA XBOMHOro neca», «PyHKUMOHabHbIE
rpynnbl OpPraHnM3MoB B 3KOCUCTeMe», «KpyroBOpOT BELUECTB B 3KOCUCTEMEY,
«Llenn nutaHna (nactbuLHas, AeTPUTHAsA)», «IKONOrMYecKas nupammaia Yncen,
«OKOoNornyeckas nupammuaa 61MomMacchbl», «3IKOMOrMYecKas nupaMmaa 3HepPrumn,
«ObpasoBaHmne 60n0Ta», «lepBUUHasA cyKueccus», «BocctaHOBNEHME feca Mnocrne
noXkapa», «3KOCUCTEMa 03epa», «ArpoLeHo3», «KpyroBopoT BeLLeCcTB U MOTOK
3HEpPrum B arpoueHose», «Mpumepbl Ypo03KOCUCTEM.

O6opyoBaHue: repbapumn pacTeHui, KONEKUMM HaCEKOMbIX, Yy4ena nTuu, 1
3Bepei, repbapun KynbTYPHbIX U AMKOPACTYLLMX pacTeHW, akBapuyMm Kak MOAe/b
3KOCUCTEMBI.

IpakTuyeckas padora «/13yyeHne v onmcaHne ypo0o3KoCHUCTEMbI».

JlaGopaTopHas paGora «M/3yyeHne pa3HOOOpPa3nsi MENKUX MOYBEHHbIX
YNEHUCTOHOMMX B Pa3HbIX 3KOCUCTEMAX.

DrcKkypeusi «IKCKYPCUS B TUMUYHBIA GroreoueHos (B Aybpasy, GepesHsik,
e/IbHUK, Ha CYX0A0/NbHbIN NN MONMEHHbIV NyT, 03epo, 6010TO)».

DKeKypeusi «IKCKYpCUss B arposkocucteMmy (Ha none wan B TenanyHoe
XO035CTBO)».

Tema 10. buocdepa — riodanbHast IKOCHCTEMA

Buocthepa — obuiennaHeTapHad 060n104ka 3emnn, rAe CyLWecTBYeT WK
CyLLleCTBOBas1a XXM3Hb. Pa3BunTre npeacTasnieHnin o buoctepe B Tpyaax 3. 3tocca.



YueHue B. . BepHaackoro o uocepe. Obnactn 6rocgepb! 1 eé coctas. XKnBoe
BELLLeCTBO 6rocgepb! 1 ero PyHKLUUN.

3aKOHOMEPHOCTN CyLLecTBOBaHUS buocdepbl. OcobeHHOCTM Brocdepbl Kak
rnobanbHOM akocucTeMbl. UHaMMyecKoe paBHOBecue B brochepe. KpyrosopoThbl
BELLECTB 1 BUOreoXrMmyeckme LUKNbl (yrnepoga, a3orta). PUTMUYHOCTbL SIBIEHWIA
B Grocdepe.

30HanbHOCTL 6uocepbl. oHATME O 6GMoMe. OCHOBHble OGMOMbI CyLUW:
TYHAPa, XBOWHbIE fleca, CMeLlaHHbIe U LUMPOKOIMCTBEHHbIE /1eca, CTEMM, CaBaHHbI,
MYCTbIHW, TPOMUYECKME Nleca, BbICOKOropbs. Knmmat, pacTUTE/NbHbIA U XXUBOTHbIN
Mup 6MOMOB CyLUW.

CTpyKTypa 1 (OYHKLUMA XXNBbIX CUCTEM, OLIEHKA X PECYPCHOrO0 NoTeHLmana n
GrochepHbIX DYHKLNNA.

JleMoHCTpauumn

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

Tabnuubl 1 cxembl: «"eocgepbl 3emnun», «KpyroBopoT a3oTa B Npupoaes,
«KpyroBopoT yrnepoga B npupoge», «KpyroBopoT KUCopoda B NpUpoae»,
«KpyrosopoT BoAbl B npupoge», «OCHOBHble G6MOMbI Cyln», «KnMmartmnyeckue
nosica 3eMnu», «TyHapa», «Tanra», «CMmellaHHbIn necy», «LLINpoKONUCTBEHHbIN
nec», «Ctenb», «CaBaHHa», «[TyCTbIHS», « TPOMUYECKUIA NEC».

O6opyaoBaHue: repbapun pacTeHNN pasHbIX 6UOMOB, KONNIEKLMUN KUBOTHbIX.

Tema 11. YesnnoBek M OKpy:xa0IIas cpeaa

JKOMOrMYeCKe KpU3Ucbl M UX MpUYMHbL. Bo3geicTene 4enoBeka Ha
buoctepy. 3arpssHeHve BO3AYLIHON cpedbl. OxpaHa Bo3dyXa. 3arps3HeHuWe
BOAHOM cpefbl. OxpaHa BOAHbIX pecypcoB. PaspyweHue noysbl. OxpaHa
MOYBEHHbIX PECYPCOB. VI3MeHeHWe KnmarTa.

AHTPONOreHHOe BO3AENCTBME Ha PACTUTENbHBIA U XMBOTHBIA MUp. OXpaHa
PacTUTENbHOrO N XXMBOTHOro Mupa. OCHOBHble MPUHLMMbLI OXpPaHbl MPUPOAbI.
KpacHble KHUrK. Oco60 oxpaHsiemble npupofHble Tepputopun  (OOITT).
BoTaHn4yeckme cagbl 1 300/10MMYECKME NMapKU.

OCHOBHble MPUHUMMbI YCTOMYMBOrO pPasBUTUA YesloBEeYECTBA U NPUPOAbI.
PauvoHabHOE  MPUPOAOMNO/Sb30BaHNE M COXpaHeHWe  BMOIOrMYeckoro
pasHoobpasus 3emnn. OOLIME 3aKOHOMEPHOCTM [N06&/IbHLIX 3KOM0rMYECKMX
Kpn3ncoB. OCO6EHHOCTN COBPEMEHHOIO KpU3nca 1 ero BepPOosiTHbIE MOCeACTBUS.

Pa3BuTMe METOAOB MOHWUTOPMHIa pPasBUTUA  OMAaCHbIX TEXHOreHHbIX
npoueccoB. Cucmemuble UCCIEO08aHUSL nepexoda K pecypcocbepezaiowell U
KOHKYPEeHmMOocnocobHol snepeemuke. buonocuueckoe paznoobpasue u buopecypcoi.
HaZ/;MOHa]leble qubOp]I/laLﬂ/tOHHble cucmemabl, 0660716111/[661}01/14116 Oocmyn K
qubopMauuu N0 COCMOSHUINO OMOeNbHblX 6Uu008 u 3Kkocucmem. QOcHoswl



9Kopeabuumayuu dKocucmem U cnocooos 060pvOvLl ¢  OUONOBDENHCOCHUIMU.
PQKOHCWIpyKI/;u}Z MOPCKUX U HA3EMHBIX IKOCUCMEM.

JdeMoHCcTpaMuA

Tabnuubl M CXembl:  «3arpsA3HeHMe  atMmociepbl»,  «3arpssHeHue
rmapocdepbl», «3arpsisHeHMe MnouBbl», «[lapHMKOBbLIA  adekT», «Ocobo
OXpaHsieMble MPUPOAHbIe TEPPUTOPUM», «Moaenn ynpaBnsemoro Mvpa.
O6opyaoBaHue: oTorpamm OXpaHAEMbIX PaCTEHUA M XMBOTHbIX KpacHoM
KHUrK Poccuniickon degepauunn, KpacHOM KHUMM pervoHa.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
BNOJIOT'MX HA YPOBHE CPEJHEI'O OBIIEI'O OGPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®roC COO ycraHaBNMBaeT TpebOBaHUS K pe3y/bTaTaM OCBOEHUA
obyyvatoLmMmMmnca nporpamm  cpefHero o6ulero 06pa3oBaHUA:  JIMYHOCTHbIE,
mMeTanpeameTHble U NPeAMETHbIE.

B CTpyKType NMYHOCTHbLIX pe3ynbTaToB OCBOEHMS NPOrpaMmMbl Mo 6monorum
BblAeNIeHbl CNnefytoLe COCTaBNAOLLME: 0CO3HAHNE 06YyYatOLLMMUCS POCCUIACKON
rpaXXAaHCKON NAEHTUYHOCTU — FOTOBHOCTU K CAMOPAa3BUTUIO, CaMOCTOATE/IbHOCTU
M CaMOONpeaeneHnto, wuanuuue momusayuu K  00y4YeHUIO  BUoONOrnu,
yenenanpaenentoe paszéumue BHYTPEHHUX YOEXOEHWN NMYHOCTM Ha OCHOBE
K/HOYEBbIX LIEHHOCTEA WM UCTOPUYECKUX TpaauLMin pa3BUTUS BUONMOrMYECKOro
3HaHUS, comosHocmo u cnocobrocms 00YHaKOLLMXCA PYKOBOACTBOBATLCS B CBOEN
[eATeNbHOCTN  LLeHHOCTHO-CMbIC/IOBbIMW  YCTaHOBKaMM, MNPUCYLLUMK  CUCTEME
6uonornyeckoro  00pasoBaHusl, Haauuue  npaocosnanus  IKONOTMYECKOM
KYNbTYpbl, cnocobrocmu cmasums LUENN N CTPOUTb XKXU3HEHHbIE NaHbI.

JINYHOCTHbIE pe3ynbTaTbl OCBOEHMSA NPOrpammbl N0 6MOMOMMN AOCTUraKOTCS
B eAVHCTBE Y4eOHOW W BOCMUTATENbHOW AeATeNbHOCTM B COOTBETCTBUMM C
TPaANUNOHHLIMU POCCUIACKUMU COLMOKYNbTYPHBIMU, UCTOPUYECKUMUN U IYXOBHO-
HPABCTBEHHbLIMW LIEHHOCTAMMW, MPUHSATLIMKA B 06LLIECTBE MpaBuIamm 1 HopMmamu
MOBEAEHMS N CMOCOOCTBYHOT MpoLeccam CaMOMO3HaHWUS, CaMOBOCMUTaHUS W
CamMopas3BUTUSA, Pa3BUTUS BHYTPEHHEW NO3ULUMK NIMYHOCTW, NaTpUOTM3Ma WU
YB@XKEHUS K 3aKOHY M NPaBOMNOPAAKY, YenoBeKy Tpyfa U cTapluemMy MoKoJeHuto,
B3aMMHOI0 YBA@XXEHUS,, OEPEXHOI0 OTHOLUEHWA K Ky/bTYPHOMY Hac/ieamio u
TpaAMumMaM MHOMOHaLMOHaIbHOro Hapofda Poccuiickoin degepaummn, npupoge u
OKpY>KatoLLIeN cpeae.

JINYHOCTHbIE pe3ynbTaTbl OCBOEHWMA Y4yebHOro npegmeTta «buonorus»
AO/MKHbI OTpaXXaTb rOTOBHOCTb M CNOCOBHOCTL 00YYaKOLLMXCA PYKOBOACTBOBATLCA
COpMMPOBAHHOW BHYTPEHHEN MNO3NLUMEA NNYHOCTK, CUCTEMOM LIEHHOCTHbIX
OpVEeHTaUMn,  MO3UTUBHBLIX  BHYTPEHHUX  YOEX[EeHWWA, COOTBETCTBYHOLLMX
TPaAWLUMOHHBIM LIEHHOCTAM POCCMIACKOro 06LecTBa, paclUMpeHne >XMU3HEHHOrO
OnbITa U ONbITa AEATENbHOCTN B MPOLECCe peann3almm OCHOBHbIX HampaB/ieHWi
BOCNUTATENbHON AesSATeNIbHOCTU, B TOM YKC/E B YacTu:

1) rpa:KaaHCcKOro BOCIIATAHUS:

ChOPMMPOBAHHOCTb MPaXKAaHCKON NO3nLIMM 00yYatoLLIErOCA KaK aKTMBHOIO U
OTBETCTBEHHOIO Y/1eHa POCCUICKOro 00LLECTBa;

OCO3HaHME CBOWX KOHCTUTYLMOHHbLIX MpaB M 0653aHHOCTEN, YBaXKEHWe
3aKOHa 1 NpaBoMnopsA/Ka;



FOTOBHOCTb K COBMECTHOM TBOPYECKOW [eATe/IbHOCTM MNpu  CO34aHuM
y4YebOHbIX NPOEKTOB, pPelleHMn Yy4ebHbIX W Mo3HaBaTe/IbHbIX 3a4ay, BbIMOIHEHWUN
OMONOrNYECKMX 3KCNEPUMEHTOB;

CMOCOBHOCTb  OMpefensTb COOBCTBEHHYKO MO3ULUMIO MO  OTHOLIEHUIO K
SBNEHMSIM COBPEMEHHOM XXN3HWN N OO BACHATL €é;

YMEHMe yumnTbiBaTb B CBOMX AEWCTBUAX HEOOXOAMMOCTb KOHCTPYKTUBHOIO
B3aMMO/ENCTBUSA NIOAEN C pasHbIMU YOEXAEHUAMU, KYNIbTYPHbIMU LLEHHOCTAMM U
CoLUManbHbIM NMONOXKEHUEM;

FOTOBHOCTb K COTPYAHMYECTBY B MPOLECCE COBMECTHOMO BbIMOHEHNS
yuyebHbIX, MNO3HaBaTeNbHbIX W WCCNEAOBATENbCKAX 3afa4y, YBaXKUTENIbHOIO
OTHOLUEHMA K MHEHUIO OMMOHEHTOB MpW 06CYXAEHWM CMNOPHBLIX BOMPOCOB
OMONOrMYeCKOro cofepXxaHus;

FOTOBHOCTb K N'YMaHUTapHOW W BOMIOHTEPCKOW AeATENbHOCTY;

2) MATPHOTHYECCKOI'0 BOCIIMTAHUA:

ChopMMPOBAHHOCTb poCCuInCKoW rpakKAaHCKOM NAEHTUYHOCTN,
NaTpuMoTU3Ma, YBaXKEHUA K CBOEMY Hapofy, YyBCTBa OTBETCTBEHHOCTU Nepep
PoanHoi, ropAocTh 3a CBOM Kpail, CBOK PoamHy, CBOW £A3blK U KYNbTYpy,
MPOLLIOE N HACTOSLLLEe MHOTOHALMOHaILHOT 0 Hapoaa Poceuu;

LIEHHOCTHOE OTHOLLEHNE K NPUPOAHOMY Hacneamto 1 NaMsiTHUKaM NpMpofbl,
[OCTVKeHMAM Poccum B HayKe, MCKYCCTBE, CMOPTE, TEXHONOMUAX, TPYAE;

CMOCOOHOCTb OLIeHMBATb BK/1a[, POCCUIACKUX Y4YE€HbIX B CTaHOB/IEHWE W
pasBuTe OMONOrMM, MOHMMaHWUS 3Ha4yeHWUs OMONOrMM B MO3HAHUM 3aKOHOB
MPUPOAbI, B XXMN3HM YeN0BeKa U COBPEMEHHOMO O6LLECTBA;

naenHas yoeXxaEHHOCTb, FOTOBHOCTb K CNYXeHuo u 3awmte OTeyecTBa,
OTBETCTBEHHOCTb 3a €ro cyaboy;

3) AYXOBHO-HPABCTBCHHOI'0O BOCIIMTAHUA:

OCO3HaHMe JYXOBHbIX LleHHOCTel pOCCUIACKOTO HapoAa;

ChOPMMPOBAHHOCTb HPABCTBEHHOIO CO3HAHWS, 3TUYECKOr0 NOBEAEHWS;

CMOCOOHOCTb OLEHMBaTL CUTYaUUIO U MPUHMMATb OCO3HaHHbIE PeLIeHUS,
OPVEHTUPYSCb HA MOPa/IbHO-HPABCTBEHHbIE HOPMbI U LIEHHOCTW;

OCO3HaHWe NIMYHOIO BK/1a4a B MOCTPOEHME YCTONUYMBOIO OyAyLLEro;

OTBETCTBEHHOE OTHOLLIEHVE K CBOMM POAUTENAM, CO34aHMNI0 CEMbM Ha OCHOBE
OCO3HAHHOr0 MPUHATUS LIEHHOCTEA CEMENHOW XXM3HW B COOTBETCTBUMM C
Tpaguumammn Hapogos Poccuu,

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

3CTETUYECKOE OTHOLUEHME K MUPY, BKIHOYas 3CTETUKY ObiTa, Hay4yHOro wu
TEXHWYECKOro TBOPYECTBa, CNopTa, TPYLAA, 00LLECTBEHHbIX OTHOLLEHNI;

MOHVMMaHVe 3MOLIMOHA/IbHOTO BO3LENCTBMSA XXUBOW NPUPOAbLI 1 €€ LIeHHOCTM;



FOTOBHOCTb K CaMOBBIP@XEHWMIO B PasHbIX BUAAX WMCKYCCTBA, CTPeMJIeHWe
MPOSBNATL Ka4yecTBa TBOPHYECKON NMMYHOCTY;

5) ¢pusuuyeckoro BOCHUTAHUA, POPMHUPOBAHMUS KYJILTYPbI 30POBbSI U
IMOIIUMOHAJIBHOI'O 6J13FOHOJ1y‘ll/lﬂ:

MOHMMaHMe W peasm3auus 340pPOBOr0 M 6e30macHOro obpasa >KMU3HU
(3popoBoe  nuTaHWe,  COOMKOAEHWE  TUTMEHWYECKUX  MpaBuil U HOPM,
cbaflaHCMPOBaHHBIA  PEXMM  3aHATUA U OTAblXa, perynsapHas  (usnyeckas
aKTVBHOCTb), 6EepeXXHOro, OTBETCTBEHHOrO M KOMMETEHTHOrO OTHOLUEHUS K
CO6CTBEHHOMY (PU3NYECKOMY W MCUXUYECKOMY 3[10PO0BbIO;

MOHMMaHWe LEHHOCTM MpaBUN  WHAMBUAYa/IbHOTO W KOMNIEKTMBHOIO
6e30MacHOro NoBefeHNs B CUTYaUMAX, YTPOXKAIOLLMX 340P0BbIO N XKN3HU NOLEN;

0CO3HaHWe NOCNeACTBUIA U HEMPUATUA BpefHbIX NpuBbIYeK (YNnoTpebreHus
a/IKOronsi, HapKOTUKOB, KYpPEHNS);

6) Tpy10BOI0 BOCIIMTAHMS:

FOTOBHOCTb K TPYAY, OCO3HaHWe LLeHHOCTW MacTepcTBa, TPYL0Nt00me;

FOTOBHOCTb K aKTUBHON [eATe/IbHOCTU TEXHONOMMYECKOn W CouMasbHOM
Hanpas/fIeHHOCTW, CMOCOBHOCTb MHULMNPOBATL, NJAHUPOBATL M CAMOCTOSATE/IbHO
BbINO/HATb TaKy0 AeATENIbHOCTb;

NHTEpPeC K pasnMyHbIM cepam MpoeccnoHabHOM AedaTeNlbHOCTU, YMeHWe
COBepLUaTb OCO3HaHHbIA BbIGOp OGyayuleir npodeccunm ©  pPeasM3oBbIBaTb
COOCTBEHHbIE XXMN3HEHHbIE MNaHbl;

FOTOBHOCTb M CMOCOBGHOCTL K 06pa3oBaHM0O M CamMoo6pa3oBaHUIO Ha
MPOTSHXKEHNN BCEW XKN3HMW;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

3KONOrMYeCKM LienecoobpasHoe OTHOLUEeHME K Npupofe KakK WCTOYHUKY
YXN3HWN Ha 3eM/e, OCHOBE €é CyLLIeCTBOBaHWS;

MOBbILLIEHNE YPOBHSA 3KOMOTMMYECKOW KyNnbTypbl: MNPUOGPETEHME OMbITa
MNNaHMPOBaHMS MOCTYNKOB W OLEHKM WX BO3MOXHbIX MOCNEACTBUN  ANS
OKpY>KatoLLIe cpeapl;

0CO3HaHWe rnobanbHOro XapakTepa 3KOMOMMYeckUX Mpobsiem u nyTen mx
peLLeHns;

CMOCOBGHOCTL UCMOMb30BaTb MNpuobpeTaeMble NPU  U3YYeHUU BUOMOrUK
3HAHWA W YMEHMSI MpPU  pPeLeHMn Mpo6neM, CBA3aHHbIX C  pauvOHabHbIM
NpUpoAaonosib3oBaHnem  (CobnoaeHWe  MpaBun  MOBeAeHWS B NPUpPOJe,
Hanpae/ieHHbIX Ha COXpaHeHWe paBHOBECUS B 3KOCWUCTEMax, OXpaHy BWOB,
akocucTem, brocgepsl);

aKTUBHOE  HenpusiTMe  [JENCTBUWA, NPUHOCAWMX Bpef  OKPYXKatoLein
MPUPOAHOIA Ccpefe, YMeHWe MPOrHO3MPOBaTb HebnaronpusaTHbIE 3KONOrMYecKue
NnocnecTBUA NpeAnpYHUMaeMbIX AeACTBUA U NPeaoTBpaLLaTh UX;



Ha/IMumne Pa3BMUTOro 3KOOrMUYECKOro MbILLIEHWS, 9KONOTMUYECKOWN KyYNbTYpbl,
onbiTa [eATeIbHOCTH 9K0/0rMYeCKoi Hanpas/IeHHOCT!, yMeHUA
PYKOBOACTBOBATLCA UMW B MO3HABATE/lbHOM, KOMMYHUKATUBHON M COLMaNbHOM
MPaKTMKE, FOTOBHOCTW K Y4YacTMIO B MPaKTUYECKON AeATeNlbHOCTU 3KOMOMMYECKOM
HanpaB/IEHHOCTW;

8) HneHHOCTH HAYYHOI0 MO3HAHMS:

CPOPMMPOBAHHOCTb  MMPOBO33PEHNS, COOTBETCTBYIOLEN0 COBPEMEHHOMY
YPOBHIO pa3BUTUA HayKM M OOLLECTBEHHOW MPaKTWKW, OCHOBAHHOIO Ha Avanore
Ky/bTyp, CNOCO6CTBYHOLLLEr0 OCO3HAHMIO CBOEr0 MecTa B NMOMMKY/IbTYPHOM MUPE;

COBEPLUEHCTBOBaHME A3bIKOBOM WM 4MTaTeNbCKOW Ky/NbTypbl Kak CpefcTBa
B3aMMO/ENCTBMSA MeXAY MOAbMU U NO3HAHWUA MUPA;

MOHMMaHVe CcneynugpuKn BUONOrMNM Kak Hayku, OCO3HaHWA eé poin B
(hopMMpOBaHNM  PaLMOHAILHOrO Hay4HOrO MbIW/EHNS, CO3A4aHWN LENOCTHOrO
NpeacTaBneHns 06 OKPYXXaloLWEM MUPe KakK O efMHCTBE MPUPOAbl, Ye/loBeKa U
o6LlecTBa, B MO3HAHUM MPUPOAHBLIX 3aKOHOMEPHOCTENW W peLleHun npobsiem
COXpaHeHUs NPUPOAHOI0 paBHOBECUS;

YyO6eXXAEHHOCTL B 3HAUMMOCTM OMONOTUN AN COBPEMEHHON UMBUNM3ALMN:
06ecreyeHnss HOBOrO YPOBHSI Pa3BUTUS MeAULIMHbLI, CO3AaHWE MNEePCNEKTUBHbIX
OMOTEXHONOIWIA,  CMOCOOHLIX  pellaTb  PecypcHble  Mpo6nembl  pa3BUTUA
4esI0BeYeCTBa, MoMCKa MyTei BbIXo4a U3 rnodasibHbIX 3KOM0rMYECKUX Npodsiem u
obecrieyeHns  nepexoga K YCTOMYMBOMY  PasBUTUIO,  palMOHa/IbHOMY
MCNONb30BaHNIO MPUPOAHBLIX PECYPCOB M (POPMMPOBAHMIO HOBbIX CTaHAApPTOB
XN3HU;

3aMHTEPECOBAHHOCTb B  MOMYYEHUN OUMONOTUYECKMX 3HAHWI B LENsX
MOBbILWEHNA O6LLEN KyNbTypbl, €CTECTBEHHO-HAy4YHOW rpaMOTHOCTH, Kak
COCTaBHOW 4acTu (PYHKLMOHaIbHOW rPaMOTHOCTK 0By4aroLmxcs, popMmpyemMoi
Mpy M3yyeHnmn buonoruu,

MOHMMaHWE CYLLHOCTM METOAOB MO3HAHWS, MCMOMb3YEMbIX B €CTECTBEHHBIX
HayKax, CrnocoBHOCTM WCMOMb30BaTb MO/SlyYaeMble 3HaHWA AN aHam3a U
006bACHEHMS ABNEHMIA OKPYXKAtOLWero mMvmpa U nponcxogamnx B HEM M3MEHEHWA,
yMeHWe [enaTb O0O60CHOBaHHbIE 3aK/IlOYEHMSI Ha OCHOBE Hay4HbIX (haKTOB M
NMEHOLLIMXCA AaHHbIX C eI NONYYEHUS AOCTOBEPHbIX BbIBOAOB;

CMOCOGHOCTb CaMOCTOATENIbHO MCMOMb30BaTh OMOMOrMYECKNe 3HaHWUA NS
peLLeHns Npo6ieM B peasibHbIX XXN3HEHHbIX CUTYaUNsX;

0CO3HaHWe LIEHHOCTW Hay4yHOM AeATeNIbHOCTW, TOTOBHOCTb OCYLLECTBAATb
MPOEKTHYIO U UCCNeLoBaTe/IbCKYIO AeATeIbHOCTb MHAMBUAYANIbHO U B TPYNNe;

FrOTOBHOCTb M CMOCOBHOCTb K  HENpepbiBHOMY  00pa3oBaHUID U
caMo006pa3oBaHNi0, K akTMBHOMY MOJIYYEHWUIO HOBbIX 3HaHWA Mo 6Guonoruv B
COOTBETCTBMU C XKXMU3HEHHBLIMW NOTPEOHOCTSAMM.



METANIPEJAMETHBIE PE3YJIBTATBI

MeTanpeaMeTHble pe3y/bTaTbl OCBOEHMS yyebHOro npeameta «buonormsy»
BK/KOYAOT: 3HauMMble AN (DOPMMPOBAHMS MMPOBO33PEHUS  0OYYatOLLMXCS
MEXANCLUMNMHAPHbIE (MeXNpPeaMeTHbIE) 0OLLEeHayYHble MOHATMSA, OTpakatoLme
LeIOCTHOCTb  HAay4HOM KapTWHbI MUpa W CneuudnkKy MeTOA0B MO3HaHMS,
MCMONb3YEMbIX B €CTECTBEHHbIX HayKax (BELLECTBO, 3HEPruisi, SBNeHMe, npoLecc,
CUCTEMA, Hay4HbIA (haKT, NPUHLMN, TMNoTe3a, 3aKOHOMEPHOCTb, 3aKOH, Teopws,
nccnegoBaHWe,  HabntoJeHWe,  U3MepPeHWe,  3KCMEPUMEHT U [pYrue);
YHUBepca/bHble Yy4eOHble [AelicTBUS  (MO3HaBaTeNbHblE, KOMMYHWUKATUBHbIE,

PErynsiTuBHbIE), obecneynBatoLLme (hopMmpoBaHue (hYHKLMOHa/IbHOM
rpaMOTHOCTM U COUMaTIbHOM  KOMMNETEHUMW  0By4aroLmxcs;  CrnocobHOCTb
obyyaroLmxcs MCMOMb30BaTb OCBOEHHble MEXANCLUUNIMHAPHbIE,

MWPOBO33PEHYECKME  3HAHMA W YHUBEPCa/lbHble  Y4YeOHble  OeNCTBUS B
Mo3HaBaTe/lbHOM U COLManbHON NPaKTUKE.

B pesynbtate un3yyvyeHuss 6MOMOTMM Ha YPOBHe CpedHEro 06Llero
obpa3oBaHMs Yy obyuvatowlerocs O6yayT  cPOPMUPOBaHbI  MO3HABATE/IbHbIE
YHUBEPCa/IbHbIE YUYeOHble AeNCTBUS, KOMMYHUKATBHbIE YHNBEPCA/IbHbIE YUYeOHbIe
NENCTBUS, PErynaTUBHbIE YHUBEPCA/IbHbIE YYeOHble [eACTBMSA, COBMECTHas
AeATeNbHOCTb.

MeTanpeMeTHblEe pe3ynbTaTbl OCBOEHMS MPOrpaMMbl CpefaHero o6Lero
06pa3oBaHNsA LO/MKHbI OTPaXKaTb:

OBJIaIleHI/Ie YHUBEPCAJIBHBIMHA y‘lCﬁHLlMI/I IMO3HABATCJIBbHbBIMU
NEUCTBUSMM:

1) 6a30BbI€e JJOrHYECKHE TeiiCTBHA:

CamMoCTOSITENIbHO  (hOpMyNMpoBaTb M aKTyanusmpoBaTb  Npobnemy,
paccmartpusaTtb €€ BCECTOPOHHE;

MCMoNb30BaTb MNPV OCBOEHUW 3HAHWI MNPUEMBI NTIOTUYECKOT0 MbILWIEHUSA
(aHanu3a, CMHTe3a, CpaBHEHWA, KnaccumKaumm, 0606LLEHNS), paCKpbiBaTb CMbIC/
OMONOTrMYECKMX NOHATUI (BbIAENSATb UX XapaKTepPHble MPU3HaKKN, YCTaHaBIMBaTb
CBA3U C APYTVMIMUN MOHATUAMN);

onpefenaTb LUenu [eaTeNbHOCTW, 3aJaBas MapaMeTpbl U KPUTEPUN KX
AOCTUDKEHUS, COOTHOCUTbL pe3y nbTaTbl AesTe/IbHOCTU C MNOCTaBNEHHbIMU LeNAMM,;

1CMONMb30BaTb GUONOrNYECKME MOHATUSA A1 0ObACHEHNS (DAKTOB U SBNEHNI
YKNBOW NPUpoAabI;

CTPOUTb NIOrNYEeCcKne paccyxiaeHns (MHAYKTUBHbIE, AeAYKTUBHblE, MO
aHanoruu), BbISBNATb 3aKOHOMEPHOCTU M MPOTMBOPEYUS B paccMaTpuBaembiX
ABNEHMSAX, (DOPMYNNPOBATL BbIBOAbI U 3aK/THOUEHNS

MPUMEHSATbL  CXEMHO-MOJE/bHblE  cpeacTBa  ANd npeACTaB/eHNS
CYLLECTBEHHbIX CBA3ei U OTHOLUEHWI B M3yYaeMblX OMONOrMYECKNX 0OBbEKTaX, a



TakKXXe  MPOTMBOPEYMIA  PasHOro  pofa, BbIABMNEHHbIX B Pas/INYHbIX
NH(OPMALMOHHbIX UCTOYHUKAX;

paspabartbiBaTb MJaH pelleHns npobsiembl C YYETOM aHasn3a UMEOLLMXCS
maTepuabHbIX N HeMaTepuasibHbIX PeCYPCOB;

BHOCUTb KOPPEKTUBbLI B AIEATENIbHOCTb, OLIEHMBATL COOTBETCTBUE Pe3y/bTaToB
LleNsM, OLeHMBaTb PUCKM NOCNEACTBUIA JeATeNIbHOCTH;

KOOPAMHMPOBaTb W BbIMOMHATL  paboTy B YC/IOBUAX  PeasibHOrO,
BUPTYa/IbHOr0 1 KOMOMHMPOBAHHOTO B3aMMOLENCTBUS;

pasByBaTb KPeaTMBHOE MbILL/IEHNE MPY PELLEHUN XXU3HEHHbIX NPO6IeM.

2) 6a30BbIe HCCIEN0BATEIbCKHIE AeliCTBHS:

B/1afleTb HaBblKamMy y4ebHO-MCCNe0BaTe/IbCKOM WU NMPOEKTHOW AeAaTeIbHOCTH,
HaBblKaMW  paspelleHusi npo6sieM,  CMOCOOHOCTHIO M TOTOBHOCTbHO K
CamMOCTOATE/IbHOMY MOUCKY METOAOB PeLLeHNs NPaKTUYeCKNX 3adad, NPUMEHEHNIO
pa3INYHbIX MEeTOL0B MO3HAHUS;

MCNONb30BaTb pas/inyHble BUAbl AEATENIbHOCTM MO MONYYEHUIO HOBOIO
3HaHWA, ero WHTeprpeTauuy, nNpPeobpasoBaHNIO U MPUMEHEHUIO B Y4YebOHbIX
CUTYyaLMaX, B TOM YmC/ie NP CO34aHNM YYeOHbIX U COLMabHbIX MPOEKTOB;

(hopMMpPOBaTb Hay4HbI TUM MbILWIEHNS, BNadeTb HAYYHOW TEPMUHONOTMEN,
K/THOUYEBbIMM NOHATUAMU U MEeTOAaMMU;

CTaBUTb W (HOPMYNMPOBaTb COOCTBEHHbIE 3afayn B 06pa30BaTeNbHOM
[EATENIbHOCTU U XKMU3HEHHbIX CUTYaUusX;

BbISABNSATb MPUYUHHO-C/IEACTBEHHbIE CBA3WM U aKTyaln3uposaTb 3afaqy,
BblABUraTb rMnoTesy eé pelleHusi, HaXOoAWUTb aprymeHTbl ANA [0Kas3aTe/bCTBa
CBOMIX YTBEPX/AEHWIA, 3aaBaTb NapaMeTpbl U KPUTEPUN PELLEHNS;

aHaM3MpoBaTb MOJyYEHHblE B XOAe pPelleHns 3afadyn  pesynbTarhl,
KPUTUYECKM OLeHMBATb UX LOCTOBEPHOCTb, MPOrHO3MPOBaTb N3MEHEHWE B HOBbIX
YCNOBUSAX;

AaBaTb OLEHKY HOBbIM CUTYaLMAM, OLLEHMBATb MPUOBPETEHHDINA OMbIT;

OCYLLECTBNATbL LieNleHanpas/ieHHbIN MOWCK MepeHoca CPefcTB UM CnocoboB
AencTBUSA B NPOJeCcCMOHaNbHYH cpeay;

YMeTb MEepPeHOCUTb 3HaHWA B MO3HaBaTe/IbHYH U NPaKTUYecKyto 061actu
XKN3HedeATeIbHOCTH;

YMEeTb UHTErPMPOBaTh 3HaHNA M3 pasHbIX NPeAMETHbIX 061acTel;

BblABUraTb HOBbIE WAeW, NpefnaraTb OpPUrMHa/IbHble MOAXOAbI N PeLLeHns,
CTaBUTb NPO6IeMbI U 3a4a4u, LOMYCKaKOLLME a/lbTEPHATUBHBIE PELLEHUS.

3) pabora ¢ uHpopmManmeii:

OPUEHTMPOBATLCA B PA3/IMYHBIX NCTOUYHMKAX MH(OPMaumn (TeKCTe y4ebHOro
nocobmsi, HayyHO-MOMNyNAPHON nuTepaType, OMONOrMYECKUX  CNOBapsxX W
CMpaBOYHNKAX, KOMMbIOTEPHbIX 6a3ax [daHHbIX, B VIHTEpHeTe), aHanmM3npoBsaTtb



NH(OPMaLMIO Pa3/INyHbIX BUAOB U (POPM NpeAcTaBneHUs, KPUTUYECKU OLIEHMBATb
e€ OCTOBEPHOCTL U HEMPOTMUBOPEUNBOCTb;

(hopMynMpoBaTb 3arnpocbl U NPUMEHSATL Pa3/IyHble METOAbI MPU MOUCKE U
oTbope 6MONornyeckon MHgopmMaLmMm, He0oOXoAMMON ANA BbIMOMHEHNS YYEOHbIX
3a4au;

NpuobpeTaTb OMbIT WUCMO/Mb30BAHUS  MHGOPMALMOHHO-KOMMYHUKATUBHBIX
TEXHO/IOMMiA, COBEPLUEHCTBOBATb Ky/bTYpYy aKTUBHOIO UCMO/Mb30BaHMS Pas/INyHbIX
MOVCKOBbLIX CUCTEM;

CaMOCTOATE/IbHO  BbIOMpPATb  ONTUMa/IbHYHO  (DOPMY  MpefCcTaB/ieHUs
BMONOrMYECKon NHGopmauun (Cxembl, rpaukn, avarpammbl, Tabnvubl, PUCYHKN
n apyroe);

MCMONMb30BaTb Hay4HbIM S3bIK B KayecTBe CpeAcTBa npu pabote ¢
OMONOrMYECKON  MH(opMaLMed: MNPUMEHATb  XUMUYECKUE, (DU3UYECKME U
mMaTeMaTU4yeckme 3Hakm M CUMBOSbI, (DOpMYy/bl, abbpeBmaTypy, HOMEHKIATypy,
ncrnonb3oBaTb M MNpeobpas3oBbiBaTb  3HAKOBO-CMMBOJSIMYECKME  CPeACTBa
HarnNsaHoOCTW;

BNageTb  HaBblKaMW  pacno3HaBaHMs M 3aWUTbl  MHOpMaUUN,
NH(OPMaLIMOHHOK 6€30NacHOCTU IMYHOCTH,

OBJIaIleHI/Ie YHUBEPCAIBHBIMA KOMMYHUKATHBHBIMHA HeﬁCTBHﬂMH:

1) o6menmne:

OCYLLECTBNATb KOMMYHUMKaLIMK BO BCEX Cthepax XKMU3HU, aKTUBHO Y4acTBOBaTb
B Anasiore WM AMCKYCCUM MO CYLLECTBY 06CY»Xaemoin TeMbl (YMeHWe 3a/aBaTb
BOMPOCbLI, BbICKA3bIBaTb CYXXAEHUSA OTHOCUTENbHO BbIMOSIHEHUA Mpefnaraemoin
3afja4un, yunTbiBaTb UHTEPECHI M COrMacoBaHHOCTb MO3NLMIA APYrMX YYaCTHUKOB
ananora Unmn QucKyccun);

pacnosHaBaTb HeBepbasibHble CpeAcTBa O00LWeHWsA, MOHMMATb 3HaYeHue
COUManbHbIX 3HAKOB, MPEANOCbIIOK BO3HWKHOBEHUSI KOH(IMKTHBLIX CUTYaLuWiA,
YMETb CMSir4aTb KOHDANKTbI U BECTU NEPErOBOPbI;

BafleTb PasIMyHbIMK cnocobamy OOLLEHNA M B3aMMOLENCTBUSA, MOHMMATb
HaMepeHus ApYyrux ntofei, NPosBsATL YBAXKUTEIbHOE OTHOLLEHME K COBecejHUNKY
N B KOPPEKTHOM hopme hopMyIMpoBaTb CBON BO3PAKEHUS;

PasBEPHYTO W NOrMYHO M3naraTb CBOK TOYKY 3PEHUS C WCMO/SIb30BaHNEM
13bIKOBbIX CPEACTB.

2) coBMeCTHasl IesITeJIbHOCTh:

MOHMMaTb U MUCMOMb30BaTb MPENMYLLECTBA KOMaHAHON M WUHANBUAYAbHOM
paboTbl NPV pPeLLeHn 6UoNOrnYeckor NPo61emMbl, 060CHOBbLIBaTb HEOOXOAUMOCTb
MPUMEHEHUS TPYNMNOBbIX (JOPM B3aUMOAENCTBMS NPU PELLEHMIN Y4ebHOM 3afaun;

BbIOMpaTb TEMATUKY WM METOAbl COBMECTHbLIX [AEACTBUMA C YYETOM O6LLMX
WNHTEPECOB 1 BO3MOXXHOCTEN KaXKAO0ro YieHa KOMNeKTUBa;



NpUHUMaTb  LUeNn  COBMECTHON  [eATeNbHOCTWM,  OpraHv3oBbIBaTb U
KOOPANHMPOBaTb [AEACTBUA MO €& AOCTVDKEHWIO: COCTaBMsiTb MNaH AelCTBUiA,
pacrnpefendTb Po/iM C YYETOM MHEHWA YYaCTHUKOB, 06CY)XAaTb pe3y/nbTarthl
COBMECTHOI paboThl;

OLeHMBaTb Ka4yeCTBO CBOEro BK/Mafja WM KaXKAOro yyacTHMKa KOMaHAbl B
06LLUKMIA pe3ynbTaT Mo pa3paboTaHHbIM KPUTEPUAM;

npegiaratb HOBble MPOEKTbl, OLEHMBAaTb WAEM C MO3ULMM  HOBM3HBI,
OPUIMHA/IBHOCTU, NPaKTUYECKO 3HAYMMOCTM;

OCYLLECTB/IATL MO3UTMBHOE CTpaTernyeckoe nMOBeAEHWEe B  Pa3/INYHbIX
CUTYyaLmsX, MPOSBAATL TBOPHECTBO M BOOGPaXKeHME, ObITb MHULMATUBHbLIM.

OBJiaieHne YHHBEPCAJIbHBIMH PeryJSSTUBHBIMHU ACHCTBUSIMMH:

1) camoopranusanms:

MCMoNb30BaTb OMOMOTMYECKME 3HAHUA [ONS BbIABEHUA NpPobneM U KX
PELLEHNS B XXU3HEHHDBIX U YYEBOHbIX CUTYaUMSIX;

BblOVMpaTb Ha OCHOBe OMOMOrMYECKMX 3HaHWI LeneBble M CMbIC/IOBblE
YCTaHOBKM B CBOWMX AEWCTBUAX W MOCTYMKax MO OTHOLUEHWIO K >XMBOW MpPUPO/E,
CBOEMY 3[0P0BbIO 1 3[,0POBbI0 OKPY>KAHOLLMX;

CaMOCTOSATE/IbHO OCYLLECTB/IATL NO3HaBaTe/IbHYIO AeATeNbHOCTb, BbISBASATH
Npo6emMbl, CTaBUTb U (DOPMY/IMPOBATL COOCTBEHHbIE 3afa4M B 06pa3oBaTe/lbHOM
[EATENIbHOCTU U XKMU3HEHHbIX CUTYaUusX;

CaMOCTOSATE/IbHO  COCTaBMATb  MNJlaH  pelleHus Npo6/iembl € YYETOM
NMEIOLLNXCS PEeCYPCOB, COBCTBEHHbIX BO3MOXHOCTEN U NPeAnoYTeHU;

[aBaTb OLEHKY HOBbIM CUTYaLAM;

pacLuMpATb PaMKn y4ebHOro npeamMeTa Ha OCHOBE JINYHbIX MPeANnOYTEHNI;

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

OLeHMBaTb MPUOBPETEHHBIA OMbIT;

cnoco6cTBoBaTb (HOPMMPOBAHUIO W MPOSIBNEHUIO LUMPOKOW 3pyauumMn B
pasHbIX 06/1aCTAX 3HaHWIA, MOCTOSHHO MOBbIWATL CBOW 06pas3oBaTe/IbHbIA U
KY/NbTYPHbI YPOBEHD.

2) CAaMOKOHTPOJIb:

[aBaTb OLEHKY HOBbIM CUTYaLMsiM, BHOCUTb KOPPEKTVBbI B [AEATENbHOCTD,
OLleHMBaTb COOTBETCTBME PE3Y/IbTAaTOB LIENAM;

BMafleTb  HaBblKaMW  MO3HaBaTe/lbHOM  peieKcM  KaK  OCO3HaHWS
COBEpPLUAEMbIX [EACTBMI U  MbIC/IUTENbHBLIX MPOLIECCOB, WX Pe3y/bTaToB U
OCHOBaHWIA, MCMo/b30BaTb NPUEMbI petneKcun A5 OLEHKN CUTyaumu, Bblbopa
BEPHOr0 peLLeHus:;

YMeTb OLEHMBaTb PUCKA W CBOEBPEMEHHO MPUHUMATbL PELUEHUA MO KX
CHVDKEHMIO;



NPUHUMAaTb MOTUBbI W aprymMeHTbl [pyrux Mpu aHaiuse pesynbTaToB
NesTeNbHOCTK;

3) npuHsTHE Ce0sl U APYIUX:

NPUHMMATL Cebs, NOHMMast CBOM HeOCTaTKMN U AOCTOMHCTBA;

NPMHMMATb MOTWMBbI W aprymMeHTbl APYrUX Mpu aHanvMse pesynbTaToB
NesTeNbHOCTK;

NpW3HaBaTb CBOE MPaBO M NPaBO APYrMX Ha OLLNGKY;

pa3BKBaTb CNOCOOHOCTb MOHUMATb MUP C NO3ULIMK APYTOro YenoBeKa.

INPEJIMETHBIE PE3YJIBTATBI

MpeaMeTHble pe3ynbTaTbl OCBOEHWS COLEepXKaHWs Y4yebHOro npegmeTta
«bvonorus» Ha YrnyonéHHOM YpPOBHE OPUEHTMPOBAHbl Ha 0becreyeHve
NpoUIbHOrO  06yyeHMs  obyvarowmxca — 6uonormn.  OHW  BK/IHOYAHOT:
crneymmryeckne ang 61nonornm HayyHble 3HaHWUsA, YMEHUS U CNoco6bl AeACTBUIA MO
OCBOEHWIO, UHTEprpeTaumMm 1 npeobpasoBaHUO 3HaHWI, BUAbI AeSATeNbHOCTM MO
MOJTY4EHMIO HOBbIX 3HaHWUI U UX NPUMEHEHUIO B Pa3/INUHbIX YYeOHbIX, a TaKKe B
peasibHbIX YXU3HEHHbIX cUTyauuax. NpeameTHble pe3ynbTaTbl NPeACTaB/IEHbI MO
rogam nsy4yeHus.

MpegmeTHble pe3ynbTaTbl OCBOEHUA Yy4ebHOro npegmeta «buonorua» B 10
Knacce [OMKHbI OTPaXKaTh:

C)OpMMPOBAHHOCTb 3HAHWA O MeCcTe W ponn OUONOrMKM B CUCTEME
eCTECTBEHHbIX HayK, B (DOPMMPOBAHUWN eCTECTBEHHO-Hay4yHOW KapTWHbI MUpa, B
MO3HaHMM  3aKOHOB  MPMPOAbl M pewleHun  npobnem  paynoHaIbHOro
MPYPOAONO/NL30BaHNSA, O BKaLe POCCUNCKUX U 3apyOeXHbIX YUYEHbIX B pa3BuTue
bvonoruu;

BNafeHne CUCTEMON  OGMONOrMYECKUX  3HAHWIA, KOTOpas  BKJ/IHOYaeT:
OCHOBOMoNaratowmne 6ronornyeckre TepMUHbI N MOHATUA  (OKM3Hb, KIIETKa,
opraHusM, Mmetabonmsm, romeocras, CaMOpPerynsaums, CcamMoBOCMPOU3BeLeHNe,
HacneACTBEHHOCTb, M3MEHUMBOCTb, POCT M pasBUTWE), OMOMOTMYECKME Teopuwn
(kneto4yHaa Teopusa T. LLBaHHa, M. LLneingeHa, P. BupxoBa, XpOMOCOMHas TeOpWs
HacneacteeHHocT T. MopraHa), ydenua (H. W. BaswunoBa — 0 UeHTpax
MHOroobpasus 1M NPOUCXOXKAEHMS  KYNbTYPHbIX  PAcTeHMil),  3aKOHbl
(eanMHOO6pa3na NOTOMKOB MepPBOro MOKOMEHWS, pacLyensieHns, YUCTOTbl ramer,
He3aBucumoro HacnegosaHua [. MeHgensa, TomosIoOrMYeCKUX pagoB B
HacneCTBEHHOWA N3MEHYMBOCTU H. . Basunnosa), NPUHLUMNBI
(KOMMnemeHTapHOCTK);

BnafleHne OCHOBHbIMW METOJaMW Hay4YHOro MO3HaHWA, WCMONb3yeMblX B
OVO/TIOTUYECKMX  UCCNEefOBaHNAX XKMBbIX OOBEKTOB (OMuCaHWe, W3MePeHNe,
HabMoaeHNe, IKCNEPUMEHT);



YMeHWe BblfeNIATh CYLLEeCTBEHHbIE MPU3HAKN: BUPYCOB, K/IETOK MPOKapuoT U
3yKapuoT, OLHOKNETOYHbIX WM MHOFOK/IETOYHbIX OPraHnM3mMoB, B TOM 4uUC/e
baKTepuia, rpnboB, PacTeHW, XXMBOTHBIX 1 Ye/IOBEKA, CTPOEHWS OPraHoB U CUCTEM
OpraHoB PacTeHW, >KMBOTHbIX, YesioBeKa, MPOLECCOB >KU3HEeAEeATe/IbHOCTH,
MPOTEKAKOLWMX B OpPraHnM3mMax PacTeHWU, XXMBOTHbLIX U YesioBeka, 61M0IorMyecKmx
npoueccoB: obMeHa BellecTB (MeTaboM3M), NPeBpaLLEeHNs 3HePrum, BpPoXKeHNs,
aBTOTPO(PHOr0 M reTepoTPOdHOro TUMOB MUTaHUSA, (DOTOCUHTE3a U XEeMOCKHTE3a,
MWUTO3a, Meli03a, ramMeToreHesa, sMopUoreHesa, NOCTIMOPUOHA/ILHOIO PasBUTUS,
PasMHOXEHWNSA,  WHAMBUAYa/bHOIO  pa3BuMTUS  opraHuMsMa  (OHTOreHesa),
B3aMMO/ENCTBMSA reHoB, reTeposmnca, UCKYCCTBEHHOI0 0T60pa;

YMEHMe yCTaHaB/MBaTb B3avIMOCBA3N MeXAy OpraHomgamu KneTku u ux
(OYHKUMAMK, CTPOEHMEM KNETOK pasHblX TKaHen M WX (YHKUMAMU, MeXay
opraHamm M CcuUcCTeMamy OpPraHoB Yy pPaCcTEeHWI, XXUBOTHbIX U 4YenoBeKa M WX
(YHKUMAMM, MeXAY CUCTEMaMM OpraHoB M WX (YHKUMAMK, MeXOy 3dTanamu
06MeHa BeLLECTB, aTanamu KNeTo4yHOro LUKIa 1 XXM3HEHHBIX LMK/IOB OpraH/3MOB,
aTanamy 3MOPMOHa/IbHOTO Pa3BUTKA, TEHOTUMOM U (DEHOTUMOM, (PEHOTUMOM W
(hakTopamu cpefbl 06UTaHWS;

YMEHMWE BbISIBNATb OT/IMUUTENbHbIE MPU3HAKN XMBbLIX CUCTEM, B TOM 4uUC/ie
pacTeHWiA, XXMBOTHbIX U Ye/lI0BEKa;

YMEHMe WCMo/b30BaTb COOTBETCTBYHOLLME apryMeHTbl, 6GMOM0rMYecKyto
TEPMWHO/IOTNIO U CUMBOSIMKY ANS AOKa3aTeNbCTBa POACTBA OPraHW3MOB PasHbIX
cucTeMaTUYECKUX rpynm;

YMeHMe peLlatb 61Monornyeckme 3afadn, BolBAATb MPUYNHHO-CIEACTBEHHbIE
CBSI3W MeXAy uccriegyembiMy 61M0I0rMYeCcKMMM NpoLeccamn 1 SBNeHUAMM, Jenatb
BbIBOZbl 1 MPOrHO3bl HA OCHOBAHWM NOTYYEHHbIX Pe3y/bTaToB;

YMeHWe BbINOMHATL N1abopaTopHble U NpakTU4Yeckne paboTbl, cobnoaatb
npasuia npu paboTe ¢ y4ebHbIM 1 1a60PaTOPHLIM 060PYA0BaHMEM;

YMeHVe BblABUraTb TUMNOTE3bl, MNPOBEPATb WX 3KCMEPUMEHTASIbHBLIMM
cpeacTeamu, (opmynupys Lefb WCCNefoBaHWs, aHaInM3MpoBaTb MOSTyYeHHbIE
pe3ynbTaTbl U AeNlaTb BbIBOAbI;

YMeHMe y4yacTBOBaTb B Yy4ebGHO-McCneaoBaTeNlbCKon paboTe no 6Guonorum,
3KOMIOTUN N MeauUMHe, NPOBOAMMON Ha 6a3e LUKO/MbHbLIX Hay4YHbIX O6LLECTB, U
Ny6ANYHO  MpeAcTaBNATb  MOMYYeHHble  pe3ynbTaTbl  Ha  YYEHUYECKUX
KOH(DepeHLUsX;

YMeHVe OLEeHMBaTb 3TUYECKME acrneKTbl COBPEMEHHbLIX WCCMef0BaHUA B
obnactv  6uonormv U MeauUMHbI  (KITOHWPOBaHWe,  MCKYCCTBEHHOE
On/I0f0TBOPEHME, HAMNpPaB/ieHHOE WM3MEHEeHVEe TeHOMa W CO3faHue TPaHCreHHbIX
OpraHn3moB);



YMEHME OCYLLECTBNATb OCO3HAHHbLIN BbIGOP OyaAyLlen npogeccroHanbHOM
[eaTeNbHOCTN B 061acTy 6MoorMn, MeguLmMHbl, BUOTEXHOMNOIW, BETEPUHAPUN,
CeNbCKOro X035MCTBa, MULLEBOM MPOMbILLNEHHOCTW, YrNy6/1sTh NO3HABATENbHbI
WNHTEpeC, HanpaB/ieHHbI HA 0CO3HAHHbINA BbIOOP COOTBETCTBYHOLLE MPOoeccun 1
MPOAO/HKEHNE  OMOMOrMYecKoro o06pasoBaHMsA B OpraHM3aumax CpegHero
NpodecCroHanbHOro 1 BbICLLEro 06pasoBaHus.

MpeaMeTHble pe3ynbTaTbl OCBOEHUS y4yebHOro npeameta «buonorua» B 11
Kaacce JO/MKHbI OTPAXATb:

ChOpMMPOBAHHOCTb 3HAHWA O MeCcTe W poau OUONMoTMM B CUCTEME
eCTECTBEHHbIX HayK, B (DOPMUPOBAHWM COBPEMEHHON €eCTeCTBEHHO-HAY4YHOM
KapTUHbI MMUpa, B MO3HAHUW 3aKOHOB MPUPOLbI W PELUEHUN 3KOSIOTUYECKMX
NpobsieM 4YenoBeyecTBa, a TaKkKe B peLleHMM BOMPOCOB paLMOHA/ILHOIO
NPUPOLOMNO0/b30BaHUSA, U B (POPMUPOBAHMUN LIEHHOCTHOIO OTHOLLEHMS K MPUPOSE,
OO6LLIECTBY, YeNloBeKY, O BK/afie POCCUINCKMX N 3apyOeXHbIX YUYEHbIX-61M0M0roB B
pasBuTme 61Uooruu;

YMeHWe BfafleTb CUCTEMON OMONOrMYeCKUX 3HaHWI, KOTopas BK/IHOYaeT
ornpefenieHns M TMOHUMaHWe CYLLHOCTM OCHOBOMOJarakwmx 6nonornyeckmx
TEPMUHOB W MOHATUIA (BWA, 3KOcuCTema, Guocepa), OGUONOrMYecKne Teopuu
(aBontoymoHHas Teopus Y. [apBuHa, CUHTETMYECKas TeOpPUst 3BOMOLMM), YHEHUS
(A. H. CeBepuoBa — 0 nyTax 1 HanpasneHusx ssonounn, B.. BepHagckoro — o
6uocepe), 3aKoHbI (reHeTUYeckoro pasHoBecus K. Xapan u B. BaitH6epra,
3apofbiweBoro cxogctea K. M. bBapa), npasuna (MuHumyma HO. Jlnbuxa,
3KO/IOTUYECKON nupamuibl 3Heprun), runotesbl (runotesa «mupa PHK» Y.
CnnbepTa);

yMeHVe  BNafleTb  OCHOBHbIMW  MeTOZaMM  HAy4YHOro  MO3HaHu4,
NCMO/b3yeMbIMU B BMOSIOTNYECKMX UCCEA0BAHUAX XKUBLIX 0OBEKTOB 1 3KOCUCTEM
(onuncaHune, n3MepeHne, HabNOAEHME, 3KCMEPUMEHT), Cocob6amMu BbISBIEHNUS W
OLLEHKM aHTPOMOreHHbIX U3MEHEHUIA B NPUPOLE;

YMeHVe BbI4eNAaTb CYLEeCTBEHHble MpPW3HaKN: BUAOB, OMOreoLEeHO30B,
3KOCUCTEM W Buochepbl, CTAOUNU3NPYIOLLErO, [ABVXKYLLEro W paspbiBaoLero
eCTECTBEHHOIO 0T60pa, a/110NaTpUYeCcKoro " CUMMATPUYECKOTO
BWA006pa30BaHNA, BAUSHUS ABUXKYLLMX CUJT 3BOMIOLMM HA FeHOGOHA, nonynsumm,
MPUCMOCO6/1IEHHOCTN OPraHNM3MOB K Cpede 00UTaHWs, YepefoBaHUs HarnpaB/eHUI
3BONHOLMN, KPYrOBOPOTA BELLECTB U MOTOKA 3HEPrM B 3KOCUCTEMAX;

YMeHVe YCTaHaB/IMBaTb B3aMMOCBA3M MeEXJy npoueccaMn  3BOJOLUN,
ABWXKYLLMMU CUMaMU @HTPOMOreHes3a, KOMMOHEHTaMW Pas/IMYHbIX 3KOCUCTEM U
MPUCMOCO6/IEHNAMN K HUM OPraH13MOB;

YMeHVe  BbIFB/IATb  OT/IMUYUTE/IbHbIE  MPU3HAKM  KMBLIX  CUCTEM,
MPUCNOCOO/IEHHOCTL BMAOB K Cpede 0buTaHWs, abMOTMYECKUX UM OGUOTUYECKUX



KOMMOHEHTOB ~ 3KOCMCTEM, B3aMMOCBA3e/d  OpPraHM3mMoB B CO00LLeCTBax,
aHTPOMOreHHbIX N3MEHEHWIA B 3KOCUCTEMAX CBOE MECTHOCTY;

YMEHMe WCMo/b30BaTb COOTBETCTBYHOLLUME aPryMeHTbI, OMOM0rMYECKyHo
TEPMUHOMOMMI0O U CUMBOJIMKY A1 [OKa3aTe/lbCTBa POACTBA OPraHM3MOB pasHbIX
CUCTEMATUYECKUX TPYMM, B3aUMOCBA3M OPraHnM3MOB U cpefbl 00UTaHWs, eAnHCTBA
YesIoBeYeCKMX pac, HeobXO4MMOCTUM COXpaHeHuUs MHOroobpasvs BULOB U
3KOCUCTEM KaK YC/TIOBUSA COCYLLLECTBOBAHUA MPUPOAbI 1 YeN0BEYEeCTBa;

YMeHMWe peLlatb 61Monornyeckme 3afadn, BolSBAATb MPUYNHHO-CIEACTBEHHbIE
CBSA3M MeXAy uccrefyembiMy 610I0rMYeCKMMIM NPOoLLECCamMn U SBNEHUAMM, [enaTtb
BbIBOAbI M NPOrHO3bl HA OCHOBAHWUW MOJTYYEHHbIX Pe3y/bTaToB;

YMeHWe BbINOMNHATL nabopaTtopHble U NpakTU4eckne paboTbl, CO6MKOAATH
npasuna npun pabote ¢ y4ebHbIM 1 NabopaTopHbIM 060PYyA0BaHNEM;

YMeHVe BblABuratb TUMNOTe3bl, MNPOBEPATb WX 3KCMEPUMEHTASIbHBIMM
cpeacTeaMu, opmynupys Lenb WCCNefoBaHus, aHan3upoBaTb MOSTyYeHHbIe
pe3ynbTaThl U AenaTb BbIBOAbI;

YMeHMe y4acTBOBaTb B Yy4ebGHO-McCnenoBaTe/lbCKoin pabote no 6Guonorum,
3KONOrMnM 1 MeauLMHe, NPOBOAMMONM Ha 6a3e LUKOJbHBLIX Hay4HbIX 06LLecTB, W
Ny6ANYHO  MpeAcTaBNATb  MONYYeHHble  pe3ynbTaTbl  Ha  YYEHUYECKUX
KOH(epeHUusx;

YMEeHWe OLeHMBAaTb rMNOoTe3bl U TEOPUM O NMPOUCXOXAEHUN XMU3HM, YeoBeka
N YenoBevyeckuX pac, 0 NpUYnHax, NocneAcTBUAX U crocobax npefoTBpalleHus
rno6anbHbIX M3MEHEHWIA B BroCHepe;

YMeHMe OCYLLECTBNATb OCO3HAHHbLIN BbIGOP OyaAyLlein npodeccroHanbHOM
AeaTeNbHOCT B 06/1aCT BUONOTN, 3KOTOTUK, MPUPOLONOSb30BaHNSA, MEAULIHDI,
OMOTEXHONOIMKW, TMCUXOMOrMK, BETEPUHAPUM, CENbCKOro XO03AMCTBa, MULLEBOM
MPOMbILLUNEHHOCTI, YrNybNAaTb NO3HaBaTe/bHbIA WMHTEPEC, HamnpaB/ieHHbIA Ha
OCO3HaHHbIA  BbIOOP  COOTBETCTBYHOLLEW  npodieccn U NPOAO/IKEHME
6uonornyeckoro o6pasoBaHusi B opraHu3aUmsax cpefaHero npoeccuoHaIbHOro u
BbICLLEro 06pa3oBaHus.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
KoJsun4yecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/ Konrpouabnsie IIpakTnyeckue
MPOrpaMMbI Bcero oOpa3oBaTe/ibHbIE
padoTshI padoTsI pecypenI
1 bronoruns Kak Hayka 1
2 ’KV1Bble CUCTEMbI U UX U3yYeHne 2
3 Buonorusa kneTku 0.5
4 XUMUYeckKas opraHmnsauma KneTku 10
3) CTpoeHue 1N PYHKLMMN KNETKN 8
5 OO6MeH BeLLEeCTB U MpeBpaLleHne 3Heprumn B 9 1
KneTke
7 HaC}'Ie,CI,CTBEHI'-'IaFI MHopmaLus 1 9 05
peann3auus eé B KneTke
8 YKU3HEHHbI LK KNETKK 6 1
9 CTpoeHue 1 PYyHKLMM OpraHn3MoB 17 1.5
10 Pa3mMHOXeHWe 1 pa3BnTne opraHn3MoB 8 15
1 "eHeTMKa — HayKa O HacneACTBEHHOCTU U ) 05
N3MEHYMBOCTU OPraH13MoB
12 3aKOHOMEPHOCTW Hac/eACTBEHHOCTH 10
13 3aKOHOMEpPHOCTM M3MEHUYNBOCTHU 6
14 "eHeTVKa YenoBeka 3 0.5
15 Cenekuus opraH1M3moB 4 1
16 BnoTexHonorns n CUHTETUYeCKas 6uosorus 4
17 Pe3epBHOe Bpems 1




OBLEE KOJIMYECTBO YACOB N0 NMrPOIrPAMME

102

13




11 KJIACC

KoJsun4yecTBOo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne n/m Konrpoabnbie IIpakTuueckue
NporpaMmel Bcero oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
1 3apoxXaeHune 1 pasBUTHE 3BOOLMOHHBIX 4
npeAcTaBneHnin B 6uonornm
MUKpO3BOOLMA U e€ pe3ynbTaTbl 14 2
MakpoaBonouma 1 eé pesynbTarhbl 6
4 [MponcxoxaeHe 1 pa3BuUTUE XU3HN Ha 15 15
3emne
5 [MpoucxoXkaeHne YenoBeka — aHTPOMOreHes 10 1
3JKOoM0rvs — Hayka 0 B3aMOOTHOLLIEHNAX
6 OpraHM3mMoB N HaAOpPraHN3MeHHbIX CUCTEM 3 0.5
C OKpY>XKatoLLein cpefon
OpraHu3mbl 1 cpefa 0buTaHusA 15
3konorvsa BMA0B 1 NONynsuuii 0.5
3KoNorns coobLLEeCTB. IKONOrNYeCKme
9 . 12 05
CUCTEMBI
10 Buocdepa — rnobasnbHas akocucTema
11 Yenosek 1 oKpy»KaroLLaa cpeja
12 Pe3epBHOe Bpems
OBLWEE KOJIMYECTBO YACOB N0 NMPOIrPAMME 102 0 7.5







HOYPOYHOE IINTAHUPOBAHHUE

10 KIIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
[1]
':;'H Tema ypoka Beero KonrTpoabubie IIpakTuueckue fa[:;:ennﬂ :)lgg;z((;?a:fenbnme
padoThI padoTsbI pecypesI
1 Bronorus Kak KoMniaekcHas Hayka 1 Kak 1
4aCTb COBPEMEHHOr0 06LLecTBa
2 YKuBble CUCTEMbBI M NX CBOCTBA 1
YpoBHEBas OpraHn3aLUms XX1BbIX CUCTEM
4 cTOpnS OTKPBITUS Y U3YYEHUA KNETKW. 1
KnetouyHas Teopus
MeTo/bl MONEKYNAPHON 1 KNETOUYHOM
oronoruu. MpakTnyeckas paborta
5 «3yyeHrie MeTOA0B KIETOUHOW 61onorum 1 0.5
(Xxpomatorpadus, anekTpogopes, '
AnddepeHUmanbHoOe LEHTPUDYTMpoBaHHe,
MLP)»
6 XUMUYECKMNIA COCTaB KNETKM 1
7 MwuHepa/ibHble BELLECTBA KIETKN, UX 1
Bronornyeckas posb
OpraHunyeckue BeLecTsa KIeTKNn — Gesku.
g NabopaTopHas paboTa «O6Hapy>XeHne 1 05
6€/IKOB C NOMOLLbHO KayeCTBEHHbIX '
peakLmin»
9 CsoiicTBa, Knaccugukaumsa n yHKUMUm 1

6enKoB




OpraHunyeckue BeLLeCTBa KNeTKn —

10
yrneBoApl
11 OpraHuyeckue BeLLeCTBa KNeTKn —
nnMnnapl
HyknenHoBsble KucnoTel. AHK n PHK.
12 NabopaTopHas paboTa «MccnefoBaHme 05
HYK/1EMHOBbIX KUCNOT, BbIAENEHHbIX U3
K/IETOK Pa3/IMyHbIX OpraHn3mMoB»
CtpoeHue n yHKuun AT®. pyrue
13
HyKneosmaTpudgocgatsl (HTD)
14 CekseHunpoBaHue AHK. MeTobl
reHOMMWKM, TPAHCKPUNTOMUKM, MPOTEOMUKM
15 MeToAbl CTPYKTYPHOW 61onorum
16 Tunbl KNeTok. MNpoKapnoTnyeckas KneTka
CTpoeHMe 3yKapnoTUYECKOI KNETKMN.
17 MpakTnyeckas paboTa «/13yyeHune CBOINCTB 0.5
K/IETOYHOW MeMOpaHbI»
18 [MoBEpPXHOCTHbIA annapaT KeTKu
OfHOMeMbpaHHble OpraHoMAbl KETKK.
19 MpakTnyeckas pabota «M3yyeHve 0.5
[BWKEHUSA LMUTONNa3Mbl B PaCTUTENbHBIX
KNeTKax»
[MoNyaBTOHOMHbIE OPraHoVAb! KNETKU:
20 MUTOXOHAPWK, Nnactuabl. JlabopaTopHas 05
pabota «l/ccnefoBaHue niasMonnsa u
[1ennia3MoNn3a B PaCTUTENIbHbIX K/IETKaX»
21 Hemem6paHHble OpraHonbl KNeTKu
22 CTpoeHune n pyHKUMK fapa




23

CpaBHUTE/IbHAA XapaKTepPUCTMNKa KNEeTOK
aykapuoT. JlabopaTopHas paboTa
«/13yyeHne CTPOEHNS KNETOK pas/InyHbIX
OpraH1M3moB»

0.5

24

25

26

AcCCUMUAIALMA N UCCUMUNALNA — ABe
CTOPOHbI MeTabonm3ma. Turnbl 06mMeHa
BeLecTB. JTabopaTopHas paboTa
«/13yyeHne KaTaIMTUYECKON aKTUBHOCTY
(hepMeHTOB (Ha Npumepe amunasbl U
KaTanasbl)»

depMeHTaTVBHbIN XapakTep peakuui
KNeToyHoro metabonmama. JlabopatopHas
paboTa «/13yyeHne (hepMeHTaTUBHOIO
pacLLensieHns nepokcmaa Bo4opoaa B
PacTUTENbHBIX U XXMBOTHbIX KNETKax»

Benkun-aktmBaTopbl 1 6eNKN-UHTMOUTOPBI

0.5

27
28

ABTOTPOMHbIV TN 06MEHa BELLIECTB
doTOCKHTES

29

30

31

XemocuHTes. JTabopaTtopHas paboTa
«CpaBHeHMe NpoLeccoB POTOCMHTE3A U
XeMOCUHTe3a»

AHaspo6HbIe OpraHn3Mbl. Bubl 6poXeHus.

NabopatopHas paboTta «CpaBHeHMe
MPOLLECCOB BPOXKEHNA U AbIXaHUA»

A3p06HbIe OpraHM3Mbl. JTansbl
3HEpreTMYecKoro obmeHa

0.5

32

SHeprus MeMOpaHHOro rpagmeHTa
MPOTOHOB. CnHTEe3 AT®: paboTta




MPOTOHHON AT®-CUHTa3bI

33 Peakunn maTpuyHOro CUHTE3a
34 TpaHcKpUnuusa — MaTpuyHblin cuHTes PHK 1
35 TpaHcnauus n eé aTansl
36 KoanpoBaHve aMUHOKNCNOT. Posib 1
pnbocom B 6BMOCHHTE3E Genka
37 OpraHu3aums reHoma y npokapuor 1 1
ayKapvot
38 MoneKkynspHble MexaHW3Mbl 3KCMPeccum 1
reHoB y ayKapuoT
Brpycbl — BHEK/IETOUHbIE POPMbI XKXM3HU U
39 obnuraTHble napasnTbl. MNpakTnyeckas 1 0.5
paboTta «Co3gaHne MoAenn Bupyca»
40 BupycHble 3a6oneBat|vm YesioBeKa, 1
YXMBOTHBbIX, PacTeHNIA
41 HaHoTexHonorum B 6uonorum n MeauumHe
42 YKU3HEHHbIA LK KNETKK
43 MatpuuHblin cuHTe3 AHK 1
Xpomocomsl. JTabopaTopHas paboTa
44 «/13yyeHne XpomMOCOM Ha roTOBbIX 1 0.5
MUKponpenaparax»
45 [eneHne KNeTkn — MnTo3 1
Tunbl KNETOK. KapnoKMHe3 1 UUTOKMHES.
46 NabopaTopHas paboTta «HabnoaeHne 1 05
MMTO3a B K/IeTKaxX KOHYMKA KOpeLUKa fiyKa
(Ha roToBbIX MUKpoOMpenaparax)»
47 Perynaumsa >XM3HeHHOro LnKia KneTok 1




48

OpraHu3M Kak efiMHoe Lenoe

TKaHuW pacTeHuiA. JlabopaTopHas paboTa

49 o < 0.5
«13yyeHune TKaHen pacTeHnn»
TKaHW XXMBOTHbIX U YeN0BEKA.

50 NabopatopHas paboTa «/13yyeHune TKaHel 0.5
XXNBOTHbIX»
OpraHbl. CucTembl opraHoB. JlabopaTopHas

51 paboTa «/13y4yeHne opraHoB LIBETKOBOIO 0.5
pacTeHus»

52 Onopa Tena opraHM3moB

53 [B/>KeHne opraHn3sMoB

o4 MuTaHne opraHM3moB

55 [MTaHMe NO3BOHOYHbLIX XXUBOTHbIX.
MyLeBapuTenbHaa cMCTEMA YesioBeka

56 [bixaHve opraHn3moB

57 [bixaHve No3BOHOUHbIX XXMBOTHbIX U
yesnoBeKa

58 TpaHCnopT BELECTB Y OpraHn3MoB

59 KpoBeHOCHas cucTema no3BOHOYHbIX
YXVBOTHbIX U YenioBeka

60 BblgeneHune y opraH1usmMoB

61 3awnta y opraHvm3moB

62 MIMMyHHasa cuctema venoBeka

63 PasgpaxxMMocTb 1 perynauus y
opraH13mMoB

64 "'yMopasibHas perynauus n 3HA0KPUHHasA

CUCTEMa XXUBOTHbIX N Ye/l0BEKa




65

®opMbl Pa3MHOXEHWSI OpraHM3moB

66
67

MonoBoe pasMHOXEHME
Melio3

68

"ameToreHes. O6pa3oBaHme 1 pasBUTHE
MosIoBbIX K/ETOK. JTabopaTopHas paboTa
«3yyeHre CTPOeHWs MOOBbIX KIETOK Ha
rOTOBbIX MUKpONpenapaTax»

0.5

69

70

NHAnBMaYyanbHoe pasBUTHE OPraHN3MOB —
OHTOreHe3

3aKnajKa opraHoB ¥ TKaHei 13
3apOfbILLIEBLIX NIMCTKOB

71

POCT 1 pa3BUTHE XUBOTHbIX.
NabopatopHasa paboTa «BblisiBneHve
MPU3HaKOB CXOACTBA 3apoAblLLel
MO3BOHOYHbIX XXUBOTHbIX»

0.5

72

73

74

Pa3MHOXKeHWE 1 pa3BUTIE pPacTEHNIA.
NabopaTopHasa paboTta «CTpoeHne opraHoB
Pa3MHOXEHUSA BbICLUMX PacTeHUI»
cTopms CTaHOB/IEHNSA 1 Pa3BUTUS
FeHETUKMN KaK HayKm

OCHOBHbIE MOHATUSA Y CUMBO/Ibl FTEHETUKMN.
JNabopaTopHas paboTa «[po3ogmna Kak
0OBEKT reHeTUYeCKNX 1CCef0BaHNn»

0.5

0.5

75

3aKOHOMEPHOCTW Hacnef0BaHMA
npun3HakoB. MoHOrnépuaHoe
CKpeLumBaHue. MpakTnyeckas paboTa
"A3yyeHmne pe3ynbTaToB MOHOrMOPUAHOMO
CKpeLLUmBaHua y Apo3odunbl™

0.5




LiuTonormnyeckme 0CHoBbI MOHOTMGPUAHOTO

76 1
CKpeLynBaHms
77 AHanunsupytoLlee ckpewmsaHme. HenonHoe 1
LOMWHNPOBaHMe
AnrnbpuaHoe CKpeLLmBaHue.
78 MpakTnyeckas pabota «/3yyeHne 1 05
pe3ynbTaToB AUTMO6PUAHOIO CKpeLMBaHus
Y Ap030hUSibI»
79 LLMTON0ornyeckne oCHOBbI ANTMOPUAHOIO 1
CKpeLynBaHus
80 CuenneHHoe HacnefoBaHKe NPU3HaKoB 1
81 XpPOMOCOMHasA Teopus HacNeACTBEHHOCTU 1
82 "eHeTVKa nona 1
83 ["feHOTUN Kak LieIoCTHasA cuctema 1
84 reHeTMH?CKMﬁ KOHTPO/1b pasBuTuA 1
pacTeHuI, XXMBOTHbIX U YeNOBEKa
85 I3MeHYMBOCTb NPU3HAKOB. Bubl 1
N3MEHYNBOCTU
86 MoamnmKaumoHHas N3MEHUYNBOCTb 1
BapvaunoHHbIi pag v BapralumMoHHas
KpvBasl. JlabopatopHas paboTta
87 «lccnegoBaHme 3aKOHOMEPHOCTEN 1 05
MOZAM(UKALMOHHOW N3MEHYMBOCTW.
[MocTpoeHne BapmnaLMOHHOIO psata u
BapuaLMOHHON KPpUBOM»
38 "eHOTMNMYecKas N3MEHUMBOCTb. 1
KombuHaTmBHas N3MeHUYMBOCTb
89 MyTaLMOHHaA N3MEHUNBOCTb. 1 0.5




MpakTnyeckas pabota «MyTaummn y
Apo3odusibl (Ha roToBbIX
MUKpomnpenaparax)»

90

91

92

3aKOHOMEPHOCTM MYTaLMOHHOTO NPOLIECCa.
SnNUreHeTMKa 1 aNMreHoOMMKa

eHeTuKa yenoseka. MpakTuyeckas pabota
«CocCTaBneHne 1 aHann3 PoJoCIOBHOM»

MeTO/bl MeANLIMHCKOW FeHETUKM

0.5

93

94

95

96

3HaueHne MeaULIMHCKOI FeHEeTUKN B
NPeAoTBPALLEHNN U NIEYEHNN TEHETUYECKNX
3a00/1eBaHNI YenoBeKa

OCHOBHbIe NMOHATUA CENEKLMN.
NabopatopHas paboTa «/13yyeHune copToB
KY/NbTYPHbIX pacTeHWUIA 1 NOPOA AOMALLHUX
YXMBOTHbIX»

MeToAb! CeneKUMOHHOM paboTsbl.
JNabopatopHas paboTa «3yyeHne METOAOB
CeNeKLUn pacTeHnin»

[OCTVKEHNA CceneKkummn pacTeHni u

XMBOTHbIX. [NpakTnuyeckas pabota
«[pnBMUBKa pacTeHUI»

0.5

0.5

97

CoxpaHeHue, U3yYeHre 1 UCMo/b3oBaHne
FeHETUYECKMX PECYPCOB

98

99

BroTexHoMornsa Kak Hayka u oTpacsb
npomn3BofcTBa. MNMpakTuyeckas paboTta
«13yyeHrie 06bLEKTOB BMOTEXHOMOMMN

OCHOBHbIe HanpaBeHNs1 CUHTETUYECKOI
6uonorun

0.5




100 XPOMOCOMHas 1 reHHass NHXXeHepus

101 MeanumHCKme 6UOTEXHOOM UK

Pe3epBHbIi YpoK. [oBTOpeHNe,

102 o
0606LLeHMe, CUCTEMATUSALMA 3HAHWI

OBLLEE KOJIMYECTBO YACOB IO
NMPOIrPAMME

102

135




11 KJIACC

Kosun4yecTBo 4acos DJIeKTPOHHbIE
[1]
Jr:[;n Tema ypoka Bcero Kourpoasusre TpaxTiyeckue fl[:;:ennﬂ sg[?;i(;il;feﬂbnme
padoThI padoTsbI pecypen
1 JBoNOLUMOHHaA Teopus Y. [apsrHa 1
5 [BVxXyLLne cunibl 3B0NKOLMM BULOB Mo Y. 1
JapsuHy
3 Bopbba 3a CyLLecTBOBaHWE, ECTECTBEHHbI 1
1 UCKYCCTBEHHbI 0T6OP
4 PopMM1pOBaHME CUHTETUYECKOW TEOpU 1
3BonoLnn
5 3Tanbl 3BOMOLMOHHOIO0 npoLecca: 1
MWKPO3BO/OLIA N MaKpO3BO/OLMA
6 Monynauna — snemeHTapHas efMHMLA 1
3BonoLNn
3aKOH reHeTM4yecKoro pasHoeecus .
- Xapaw, B. BaitH6epra. JTabopaTopHas 1 0.5
paboTta «BblIsBNeHNE U3MEHUMBOCTU Y '
ocobei ogHoro Buga»
8 AneMeHTapHble PaKTOpPbI 3BO/HOLMM 1
9 AddpexT ocHoBaTENs. DhheKT 1
OYTbIIOYHOIO rop/ibILKa
10 Mwurpauun. N3onsuum nonynsyuin: 1
reorpacuyeckas, 61onormyeckas
1 EcTecTBeHHbIN 0TOOP — HanpasAOLLMIA 1

(hakTop 3BO/OLMM




12

Monosoii 0T60P

13

Mprcnoco61eHHOCTb OPraHM3MOB Kak
pe3ynbTaT MUKPO3BOJIHOLMN.
NaboparopHas paboTta «3yyeHmne
apoMopo30B 1 namoaganTalmin y
PacTeEHWUIA N XXUBOTHBIX»

0.5

14

MprMepbl NPUCNOCOGNEHNIA Y OPraHN3MOB:

Mopdonornyeckne, hM3nonornyeckme,
OMOXMMMYECKME, NOBEAEHYECKNE.
Nab6opatopHas paboTta «prcnocobneHns
OpraHn3MoB 1 UX OTHOCUTe/bHas
LLeN1ecoobpasHOCTb»

0.5

15

16

Bua, ero Kputepum n CTpyKTypa.
NabopaTopHas paboTta «CpaBHeHVEe BULOB
Mo MOP(ONOrMYECKOMY KPUTEPUIO»

CTpykTypa Buga

0.5

17

BungoobpasoBaHue Kak pe3ynbtaTt
MMUKPO3BONOLMN

18

19

CBS13b MUKPO3BO/HOLIMI U 3MUAEMUONOT NN

MakposBontouus. MNaneoHTonornyeckne
METOAbl N3y4YeEHNA 3BOMHOLNN

20

Buoreorpatunyeckme MeToAbl N3yUeHNs
3BONOLMN

21

22

SMOPUONOrnYecKme N CPaBHUTENbHO-
MOP(ONOrMYecKIe METObI N3YUYEHNS
3BONOLMN

MonekynsapHo-reHeTUYecKue,
OMOXMMUYECKME N MaTeEMaTUYECKME




METO/bl N3y4HeHNA 3BO/TOLUN

23 O6LMe 3aKOHOMEPHOCTW 3BOMOLNN
24 AfanTnsBHas pagnauns. HepaBHOMeEPHOCTb
TeMMoB 3BOOLNN
o5 HayuHble runoTesbl NPOUCXOXKAEHNA
XW3HWN Ha 3emne
26 [JoHayuyHble NpefCTaBNeEHNS O 3apPOXKAEHNN
XN3HU
97 OCHOBHble 3Tarbl HeOpraHN4YecKom
3BonoLnn
28 "MnoTesbl 3apOXKAEHNA XN3HN
VicTopua 3emnn n MeTobl eé U3y4yeHus.
29 NaboparopHas paboTta «3yyeHune un 05
OrMucaHme NCKOMaeMbIX OCTaTKOB APEeBHUX
OpraHnM3MoB»
30 HayasibHble 3Tanbl opraHn4eckom
3BonOUMNN
31 JBO/OLNA 3yKapnoT
OCHOBHbIe 3Tanbl 3BONHOLUN
39 pacTuTenbHoOro mupa. Npaktuyeckas 05
paboTa «/13yyeHne ocobeHHOCTeN
CTPOEHUSA PACTEHUIA PasHbIX OTAEN0B»
33 OCHOBHbIE 3Tanbl 3BONHOLMUN XXUBOTHOMO
mupa
JBO/IIOLMSA XKMBOTHbIX. [NMpaKThyeckas
34 paboTa «M3yyeHne 0CO6eHHOCTEN 0.5
CTPOEHMS NO3BOHOYHbIX XXMBOTHbLIX»
35 Pa3BuTMe XN3HWN Ha 3em/ie NO 3pam 1




nepuojam

MaccoBble BbIMUPaHUA — 3KOJTIOTUYEeCKme

36 KpW3K1CbI NPOLL/IOro

37 COBpEeMEHHbIA 3KOMOMMYECKINIA KpU3KC, ero
0C06eHHOCTH

38 CoBpemeHHas cucTemMa OpraHuyeckoro
npoLL/oro

39 OCHOBHbIe cucTEMATUYECKNe rpynnbl
opraHn3mMosB

40 AHTPONO/IOrNA — HayKa 0 Ye/loBeke

a1 Pa3BuUTMe NpeacTaBneHnii o
NPOUCXOXEHNWN YenoBeKa
MecTo yenoBeka B cucTeme
opraHuyeckoro mupa. JlaboparopHas

42 paboTa «/3yyeHne 0Co6eHHOCTEN 0.5
CTPOEHUNSA CKefleTa YenoBekKa, CBA3aHHbIX C
NPAMOX0XAEeHNEM»

43 [JBVXyLLNe cubl aHTpOMoreHesa

44 CooTHOLEeHME BMOTOTNYECKNX 1
coumasibHbIX PaKTOpOB B aHTPOMNOreHese

45 OCHOBHbIe CTaAnn aHTponoreHesa

46 ManeoreHeTnKa 1 NaneoreHoOMMKa

47 JBO/OLMA COBPEMEHHOIO YesioBeKa
Yenoseyeckue pacsbl. [NpakTrnyeckas

48 paboTa «/13yueHne 3K0OrMyecKmx 0.5
afanTtaunii Yenoseka»

49 MexancumnanHapHble MeToabl

aHTpononoruu




50 3apo>kaeHne 1 pa3BUTUE 3KO/OTUK 1
MeTogabl akonoruu. JlabopatopHas paboTa
o1 «/13yyeHne MeToL0B 3KONOrNYECKMX 1 0.5
nccnefoBaHnn»
59 3HayeHne 3KONOrMYeCKNX 3HaHWIA Ans 1
yesioBeKa
53 SKOoNornyeckme akTopsbl 1
Abnotunyeckme daktopbl. CBeT Kak
54 3KONOrnyeckunin haktop. JlabopatopHas 1 05
paboTa «BblIsBNeHNe NpucnocobneHnii
OpraH13MoB K B/IMSHUIO CBETa»
AbroTnyeckme thaktopbl. Temnepatypa
KaK 3K0M0rM4yecKunia haktop.
55 NabopaTopHas paboTa «BblisBneHme 1 0.5
NpKUcnocob1eHnii OpraHN3MoB K B/IMSIHUIO
TemMneparypbi»
AbroTryeckme hakTopbl. BnaXKHOCTb Kak
56 3KO/MIOrMYecKunii hakTop. JlabopaTtopHas 1 05
paboTa «AHaTOMUYeCKne 0COBEHHOCTH
pacTeHWI U3 pasHbIX MECT 0OUTaHMS»
57 Cpefibl 06MTaHMsA OpraH1M3MoB 1
58 Buonorunyeckune putmbl 1
59 >K13HeHHble popMbl OpraH13MoB 1
60 BroTnyeckme hakTopsbl 1
3HayeHMe BMOTMYECKMX B3aUMOAENCTBUIA
61 [N CyLLeCTBOBaHNS OpraHNU3MOB B Cpeje 1
o0buTaHus
62 JKOJIOrNYECKMNe XapaKTepUCTUKN 1




nonynsumm

OcCHOBHbIe Nokasatenv nonynaummn:

63 YMCNEHHOCTb, N/IOTHOCTb, BO3pacTHasa u
nosnoBas CTPyKTypa
OCHOBHbIe NoKasaTenu Nonynsauun:

64 POXKAaeMOCTb, NPUPOCT, TEMM POCTa,
CMepPTHOCTb, MUTpaLuu

65 JKO/I0rnyeckas CTpyKTypa nonynayum

66 JnHamuKa nonynauunu n eé perynaums

67 KpuBble pocTa YACNeHHOCTM NONYNALUN.
KpuBble BbDKMBaHNA
JKonornyeckasa Huwa sua.

68 NabopaTopHas paboTa «[prcnocobneHns 0.5
CEMSIH pacTeHWI K pacceneHmnto»

69 Bua kak cuctema nonynaumi

20 3aKOHOMEPHOCTU MOBeSEHUS 1 MUTpaLuiA
YXMBOTHBbIX

71 Co06LLeCcTBO OpraHM3MoB — GMOLEHO3

72 JKocucTema Kak OTKpbITas cuctema

73 KpyroBopoT BeLLeCcTB 1 NMOTOK 3Hepruu B
aKocucTeme

74 OCHOBHbIE NoKa3saTenn 3KOCUCTEMbI

75 3KONornyeckme nupamupl

76 13meHeHns coobLLecTB — CyKLeccum

- MpupoLHbIe 3KOCUCTEMbI. DKOCUCTEMBI
03ep M peK. IKOCUCTEMbI MOpe N OKeaHOB

78 MprpoaHbIe 3KOCUCTEMBI. DKOCUCTEMDI




TYHAP, NECOB, CTenel, NyCTbIHb

79 AHTPOMNOreHHbIE 3KOCUCTEMBbI

80 Yp6oskocucTembl. MpakTnyeckas paboTta 05
«3yyeHmne 1 onncaHmne ypo0osKoCcMCTEMbI»
3aKOHOMEpPHOCTM (POPMUPOBAHUA

81 OCHOBHbIX B3aMMOLENCTBUIA OpraH13MoB B
aKocucTemax
MexaH13Mbl BO3JeCTBMS 3arpsa3HeHNI

82 pasHbIX TUMOB Ha Cy60praHN3MeHHOM,
OpraHnU3MeHHOM, MNonyALMOHHOM U
9KOCUCTEMHOM YPOBHAX

83 Bruocgepa — obuiennaHeTapHas 060/104Ka
3emnu

84 YueHue B. . BepHagckoro o buocgepe

85 3aKOHOMEPHOCTH CYLLIeCTBOBaHMA
orochepsbl

86 KpyrosopoTbl BELLECTB U
OMOreoXMMmNYECKNe LMKNbI

87 30Ha/IbHOCTL Buocdepbl. OCHOBHbIE
OMOMbI CyLLN

88 YCTONYMBOCTb Grochepsl

89 JKO/IOrNYeCKmne Kpnsucbl N NX NPUUnHBbI

90 BospelicTBre yenoBeka Ha brochepy

o1 AHTponoreHHvoe BOS,U,GVICTBJ/IE Ha
PacTUTENIbHBIN Y XXUBOTHBIN MUP

92 OxpaHa npupogpl

93 OCHOBHbIE NPUHLMIMBI YCTONYMBOTO




pa3BUTNA YenoBeyeCTBa 1 NpuUpoabl

Pal1MoHabHOe NMPUPO/0NOb30BaHUE 1

94 COXpaHeHne 6MONOrNYecKoro 1
pas3Hoobpasuns 3emnn

95 O606L1eHNe No Teme «MMKPO3BONOLMSA U 1
eé pesy/bTaTbl»

9 O606LeHne No Teme «MakKpo3BOOLMA 1 1
eé pesy/bTaTbl»

97 O606LeHMe No TeMe «POUCXOXAEHME U 1
pa3BUTKME KN3HN Ha 3emne»

08 O606LLeHMe No TeMe «IMponcxoxaeHme 1
YefloBeKa — aHTPOMOreHe3»

99 O606LLeHNEe NO TeEMe «IKONOrUsA — HayKa 0 1
B3aMMOOTHOLLIEHWSAX OpraHn3mMoB»
O606LeHMe No TeMe «OpraHU3Mbl U cpeaa

100 1
0bUTaHNA»

101 O6o6Lu,eH|/|ve no Teme «OKON0rns BUA0B U 1
NONyNALMA»

102 O606LeHre no Teme «buocgepa — 1
rnobasibHas aKocucTema»

OBLLEE KOJTMYECTBO YACOB MO 102 75

NMPOIrPAMME
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