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NMOACHUTEJIBHAS 3AIINCKA

Mporpamma no yyebHomy npeamety “Buonorna” (mnanee - 6uonorus) Ha
YPOBHE cpefHero obulero obpasoBaHus pa3paboTaHa Ha ocHoBe PefepasbHOro
3aKoHa 0T 29.12.2012 Ne 273-®3 «O6 obpaszoBaHunn B Poccuitckoin defepanmmns,
drOC COO, KoHuenuun npenofasaHus y4debHoOro npegmera «buonorus» u
OCHOBHbIX NOMOXEHWUI heiepasibHON paboyeit MporpaMmmbl BOCMUTaHMS.

YuebHblid npeaMeT «buonorus» yrnyenéHHoro ypoBHs usydeHus (10-11
Knaccbl) SIBNSETCS O4HUM U3 KOMMOHEHTOB NPeAMETHON 06/1acTn «ECTeCTBEHHO-
HayyHble npegmeTbl». CornacHo nonoxeHnam ®rocC COO npotunbHble
yuyebHble npeaMeTbl, U3yvyaeMble Ha Yrny6/1EHHOM YPOBHe, ABMSKOTCA CNOCOO0M
angdepeHumaumn  obyyeHNs Ha YpOBHe CpeAHEero ob6uiero o6pasoBaHUs U
npu3BaHbl 06ecneYnTb MPEeeMCTBEHHOCTb MeXAY OCHOBHbIM OOLIMM, CpefHUM
06LWMM, cpeaHUM NPodecCcoHa/IbHbIM M BbICLUMM 06pa3oBaHMeEM. B T0 e Bpems
KaKObIA M3 3TUX Y4YebHbIX MpPeaMeToB [O/MKEH OblTb OPUEHTUPOBAH Ha
NMPUOPUTETHOE peLLeHne 06pa3oBaTe/ibHbIX, BOCMUTATE/IbHbIX W Pa3BUBAIOLLNX
3afja4y, CBA3aHHbIX C MpoopueHTaUMen 0ByYaloWMXCd U CTUMYIUMPOBAHNEM
MHTepeca K KOHKPETHOW 061aCcTU Hay4yHOro 3HaHWs, CBA3aHHOrO € 61onoruei,
MeANLMHOW, 3KONOrneit, NCUXO0N0rneid, CopTOM WY BOEHHBLIM [E/I0M.

MporpamMma no yye6HoMy npeameTy “bBuonorva” Oaét npeacrtasfieHe O
Lenn 1 3agadax M3ydeHus ydebHOro npeameTta «buonorus» Ha yrny6néHHom
YPOBHe, onpegenser o6a3ate/nibHoe (MHBapMaHTHOE) NpeAMETHOe CofepXKaHue, ero
CTPYKTYpMpOBaHMe no pasfgenaM UM Temam, pacrpefesieHme Mo  Kraccawm,
PEKOMeHAYEeT MOC/eA0BaTe/IbHOCTb M3YyYeHUs Y4ebHOro marepuana C YYETOoM
MEXMPeAMETHbIX W BHYTPUMNPELMETHbIX CBA3el, JIOTUKM Yy4yebHOro npotecca,
BO3pacTHbIX 0OCOGeHHOCTel obydvarowmxcs. B nporpamme no  6uvonoruu
peasin3oBaH MPUHUMM MPEEMCTBEHHOCTM C U3Yy4YeHWeM OWONOrMM Ha YpPOBHE
OCHOBHOro  06uwero obpas3oBaHWs, 6Gnarogaps 4emMy  NpoOCMaTpuUBaeTCH
HanpaB/fIeHHOCTb  Ha  Mocfeytolee  pasBUTME  OMOMOTMYECKUX  3HAHWIA,
OPMEHTMPOBAHHBLIX Ha (OPMMUPOBaHME ECTECTBEHHO-HAy4YHOro MUPOBO33PEHNS,
3KOMIOrMYEeCKOro MblILLIEHWs, NPeAcTaBneHuidi 0 3[40p0BOM 006pase >KM3HM, Ha
BOCNUTaHME OEpPeXXHOro OTHOLWIEHWS K OKpYXKatolein npupogHoin cpege. B
nporpaMme Mo 6GMOMIOrMN TakXKe MoKasaHbl BO3MOXHOCTM Y4YebHOro npegmeTta
«buonorus» B peanusaunn TpebosaHMin PrOC COO K NNaHMPYeMbIM
NMYHOCTHBLIM, MeTanpeaMeTHbIM U MpeAMeTHbIM pe3y/ibTaTam 00yyeHuss U B
(hOpMUPOBAHNM  OCHOBHbIX BWAOB  Y4eOHO-MO3HaBaTeNlbHOW  [AeATEe/IbHOCTY
obyyaromxca Mo OCBOEHWIO COAepXKaHUs 6MOoMornyeckoro o6pasosaHuA Ha
YPOBHe cpeaHero obLlero obpasoBaHus.

YuebHblin npeameT «buonorna» Ha ypoBHe CpefHEro obuiero obpasoBaHus
3aBepLuaeT 6uosnornyeckoe 06pasoBaHMe B LUKOME WM OPWEHTUPOBAH Ha



paclUMpeHne 1 yrny6neHne 3HaHuin 00yyatoLLMXCA O XKMBOW NPMPOAE, OCHOBax
MOSIEKYNAPHOM M KNETOYHON 6Guonoruun, amopuonorum 1 6uonorum passBuTuUs,
reHeTUKM, Cenekunm, GUOTEXHONOT K, 3BOTKOLMOHHOIO YYEHUSA 1 3KOMOTUN.

N3yyeHne ydebHOro npegmetra «buonorus» Ha YrnyoneHHOM YpPOBHe
OPWEHTMPOBAHO Ha MOArOTOBKY O06y4YalOMXCA K MOCNeAyoLWweMy MoTyHeHNIO
bvonornyeckoro  06pasoBaHMs B BYy3aX WM OpraHuM3aumax  CpefHero
npoeccnoHaIbHOro 0bpasoBaHns. OCHOBY €ro COofepXKaHus COCTaB/AeT cucTema
OMONOrMYECKUX  3HAHWA, MNOMYYEHHbIX NPU  U3YYEeHUU  06YYaIOLLMMUCS
COOTBETCTBYIOLMX CUCTEMATUUYECKUX pa3fenioB 61onormm Ha ypoBHe OCHOBHOIO
obulero obpasoBaHua, B 10-11 Knaccax 3TV 3HaHWA MONyYaroT pasBuThe. Tak,
pacluMpeHbl U yrny6neHbl GMONOTMYECKME 3HAHUS O PACTEHUAX, >KUBOTHbIX,
rpnbax, GakTepusix, OpraHu3Me 4esioBeka, O00LMX 3aKOHOMEPHOCTAX >KMU3HM,
LONONHUTENBHO BK/IKOYEHbI B1OM0rMYecKne CBEAEHNSA NPUKIALAHOIO U NOMCKOBOIO
XapakTepa, KOTOpble MOXHO WMCMO/Ib30BaTb KaK OPUEHTMPbI 415 MOC/eAyHLLero
Bbl6opa npoteccun. Bo3mMoKHa Takke WHTerpauus GMoiorMyecknx 3HaHUn C
COOTBETCTBYIOLMMIN 3HAHUAMU, MONYYEHHBIMW 0OYyYaOWMUMUCA MPU U3YHEHUN
(OM3NKN, XUMWUK, Teorpadun 1 maTemaTuKum.

CTpyKkTypa nporpammbl Mo Yy4ebGHOMY npeameTy “Buonorusa™ oTpaxaer
CUCTEMHO-YPOBHEBBIA 1 3BOMOLUMOHHBIA  MOAXO0Abl K M3Y4YeHUo 6Guonoruu.
CornacHo MM, U3y4varoTcs CBOMCTBA N 3aKOHOMEPHOCTM, XapaKTepHble ANS XUBbIX
CUCTEM Pa3HOro YPOBHSA OpraHun3auuy, 3BONHOLMN OPraHNYeckoro Mmmpa Ha 3eme,
COXpaHeHns OMOMorMyeckoro pasHoobpasus nnaHetol. Tak, B 10 knacce
M3Y4aroTC OCHOBbl MOMNEKYNSPHOM M KNETOYHOW 6uonoruun, smoépuonornn wu
6ronorun pasBuUTUA, TEHETUKN W Cenekunmn, BUOTEXHONOTMN N CUHTETUYECKOM
ovonornn, akTyaimsnpyroTCca 3HaHWA 00yvaroLMXCcA No 60TaHMKe, 300/10MUK,
aHaTomun, usmonornn denoseka. B 11 Knacce M3y4yaroTCAa 3BO/MOLMOHHOE
yUeHwue, OCHOBbI 3KO/IOrMK 1 yYeHre 0 brocgepe.

YuebHblid  npegmeTr  «buonorus»  npussaH  06ecnevynMTb  OCBOEHME
06yyaroLmMMmcs 61MoNOrMYECKUX TEOPUIA U 3aKOHOB, UAEW, MPUHLUMMOB U Npaswun,
nexalmx B OCHOBE COBPEMEHHOWN eCTeCTBEHHO-HaYYHOW KapTUHbI MUPa, 3HaHWIA 0
CTPOEHMKN, MHOroobpasmMm W O0COOEHHOCTAX KMETKW, OpraHvu3ama, Mnonynsauuu,
O1OLIeH03a, 3KOCUCTEMbI, O BbILAKOLLUXCA HAYYHbIX JOCTUXKEHUAX, COBPEMEHHbIX
nccnefoBaHMsaX B 61oornm, NPUKNagHbIX acrnekTax 6monormyecknx 3HaHnin. 4ns
PasBUTUS W MOAAEPXaHUSA MHTepeca 00y4arolMXca K Ouonornm Hapsgy co
3HaUUTE/IbHLIM 00BLEMOM TEOPETUYECKOro MaTepuana B COAepXXaHUW nporpammb
no 6monornm nNpegycMoTPeHO 3HAKOMCTBO C UCTOPUEN CTaHOB/IEHUA U Pa3BUTUS
TOW WM WHOM 06nacT 6MONOrNKM, BKIAAOM OTEYECTBEHHbIX W 3apyBeXHbIX
YUYEHbIX B PeLleHme BXXHENLIMX BMONOrMYECKMX U 3KONOrNYECKMX Npobsiem.



Llenb n3ydeHna yyebHoro npegmeta «buonorua» Ha yrny6neHHOM ypoBHe —
OBNafeHVe  06y4YaloLMMMCA  3HAHUAMM O  CTPYKTYPHO-(YHKLNOHAIbHOM
OpraHM3auyuMm >KMBLIX CUCTEM pa3HOro paHra W MNPUOBPETEHNE  YMEHWIA
MCNOMb30BaTh 3TU 3HaHWSA B (DOPMMPOBAHUM MHTepeca K OonpeLenéHHON 06/1acTu
NPOecCUOHaNIbHON AeATeNIbHOCTU, CBA3aHHOW C OGMONOrvein, UM K BbIGOPY
y4ebHOro 3aBefleHns 419 NPOAO/HKEHNA 6LUONOrMYecKoro obpasoBaHus.

[locTvKeHne Uenn  u3ydeHns y4debHOro npegmera «buonorus»  Ha
yrny6s1EHHOM ypOBHe 06eCreyrBaeTCs peLleHneM CrefyroLmx 3aaay:

OCBOEHMWe 00yYatoLMMUCA CUCTEMbI BUOMTOTMYECKUX 3HAHWUIA: 06 OCHOBHbIX
OMONOrNYECKMX TeopUsAX, KOHUENUMsAX, rmnoTesax, 3aKoHax, 3aKOHOMEPHOCTAX U
npasusiax, COCTaBNAOLLMX COBPEMEHHYIO eCTECTBEHHO-HaYYHY0 KapTUHY MUpa; O
CTPOEHWUM, MHOroobpasMm M OCOBEHHOCTAX OMONOrMyeckmMx cuctem (KeTka,
opraHuam, nonynaums, sua, broreoueHos, 6uoctepa); 0 BblAAIOLLMXCSA OTKPbITUAX
N COBPEMEHHbIX UCCef0BaHNAX B B1oNoruu;

O3HaKOM/IeHMe O00y4YaroWwmnxcss C METOAaMM MO3HAHUA >KUBOW NPUPOAbI:
NCCMefoBaTe/IbCKMMN  MeTofamy  BMONornyecknx Hayk (MOMeKYNspHOUW U
KNETOYHOM 6uonorun, 3mbpuonorum u OUONOTUM  PasBUTUS, TEHETUKU W
cenekumMn, OUOTEXHOMOTMM U CUHTETMYECKOW 6KOMoruM, NaseoOHTONOr MM,
3KOMormmn);  Metofamy  CaMOCTOATE/IbHOTO  MPOBefEHUA  BMONOrMYecKmx
nccnefoBaHuii B nabopatopum M B npupoge (HabnioLeHwe, U3MeEpeHWe,
3KCMNepPUMEHT, MOAeNNpPOoBaHue);

OBNnafieHne  00y4arLMMUCH  YMEHUAMMW:  CaMOCTOATENIbHO  HaXOAWTb,
aHaM3MpoBaTb M WUCMONb30BaTb OMONMOMYECKYHO WMH(OPMALMIO; NO/Mb30BATHCA
O6M0NOrMYECKOn TEPMUHONOTMEN U CUMBOJIMKON; YCTaHaB/MBaTb CBS3b MEXAY
pasBuTMeM 6uonorMM U COLMANIbHO-3KOHOMUYECKUMU U 3KONOTUYECKMMMU
npo6nemMaMn YenoBevecTBa; OLEHMBATbL MOCNEACTBUS CBOEW [eATeNbHOCTM MO
OTHOLLEHUIO K OKpy>XKaroLleld NpUpOLHOW cpede, COOGCTBEHHOMY 340POBLIO Y
340pOBbI0  OKpY)XatoWwmux nwofer; 060CHOBbIBaTb M c06MOAATh  Mepbl
NPOMMNAKTUKN MH(EKLUMOHHbLIX 3ab0neBaHWiA, NpaBuia MoBeAeHns B NpUpoae u
obecneyeHnss 6e30MacHOCTU COOBCTBEHHOW XXMU3HeLeATeNIbHOCTU B Ype3BblYaiHbIX
CUTyauusx MPUPOLHOIO W TEXHONEHHOro  XapakTepa, XapakTepu30oBaTb
COBPEMEHHbIe Hay4Hble OTKPbITUA B 061acTy Gronoruu;

pa3BUTHE Y 00YYaOLLMXCA UHTENNEKTYaIbHbIX Y TBOPYECKMX CMOCOBHOCTEN
B MpoLecce 3HAKOMCTBA C BblAAOLMMMUCA OTKPbITUSAMUA U COBPEMEHHbLIMU
nccnefoBaHUAMU B GUONOrMK, pellaeMbiMX €0 npobsiemMamu, METOLO/OrMel
610N0rMYecKoro nccnefoBaHus, npoBeaeHus 3KCNepPUMEHTA/IbHbIX
nccnefoBaHni, peleHnst 61MonorMyeckmx 3agad, MoAennMpoBaHNS 61oIornYecKnx
06BEKTOB U MPOLLECCOB;



BOCMNMTaHWe y 06y4YatoWNXCs LEeHHOCTHOIO OTHOLLEHWS K YXMBOW Npupoje B
LLe/IOM 1 K OTAe/NbHbIM eé 00beKTaM 1 SBEHUAM; POPMUPOBaHME KOO MYECKO,
FeHeTUYECKOM rpaMOTHOCTW, OOLLei  Ky/lbTypbl MOBeLeHUS B  NPUPOLE;
MHTErpaumm eCTeCTBEHHO-Hay4YHbIX 3HAHWI;

NpuobpeTeHne  06y4YalOWMMMCA  KOMMETEHTHOCTM B palMoHa/IbHOM
NPUPOLOMNO/b30BaHMN (COGMIOAEHNE MNpaBua MOBEAEHUA B MPUPOAE, OXpaHbl
BWLOB, 3KOCUCTEM, BUoCHepbl), COXpaHeHN COOCTBEHHOIO 340P0BbS N 3[40POBbLA
OKpyXaroLlmx  nofeir  (cobnofeHnss  mep  npounakTukM  3aboneBaHun,
obecrneyeHre 6e30MaCHOCTU XXU3HEAEATEeNIbHOCTU B 4pe3BblUalHbIX CUTYaLMsaX
MPUPOLHOIO W  TEXHOTEHHOro  XapakTtepa) Ha OCHOBE  WCMO/b30BaHUA
OV010rMYECKUX 3HAHWUIA U YMEHWIA B MOBCEAHEBHOMN XXN3HN;

co3flaHMe  YCNoBMW AN OCO3HAHHOro  Bblbopa  06yuvaroLMMKCA
NHANBNAYaNIbHOM 06pasoBaTe/ibHOW TpaekTopuu, CMOCO6CTBYHOLLIEN
nocneayroLleMy npodeccroHaibHOMY CaMOOMNPeaeNieHnto, B COOTBETCTBUU C
VHANBUAYaIbHBIMU UHTEPecaMm 1 NOTPEOHOCTSAMU PermoHa.

O6Lee YnCNO YacoB, OTBEAEHHbIX HA U3y4YeHne 61UONornu Ha yrny6seHHoOM
YPOBHe cpefHero obuiero obpasosaHus, coctasnser 204 vaca: B 10 knacce — 102
yaca (3 yaca B Heflento), B 11 knacce — 102 yaca (3 yaca B Heflento).

OT6op opraHn3auMOHHbIX OpM, METOAO0B U CPefcTB 00yyeHWUs 6Guonorum
OCYLLECTB/IAETCA C YYETOM CMeun(nMKn ero cogepXkaHus M HanpaBNeHHOCTU Ha
NMPOAO/MKEHNE  OMOMOTMYEeCKOro 0bpa3oBaHWA B OpraHM3aumax CpefHero
npodeccnoHaIbHOro 1 BbICLLEro 06pa3oBaHms.

Ob6#3aTe/IbHbIM YC/I0BUEM MNP 06yYeHUN BUOIOTUKN Ha YrNy6/1EHHOM YPOBHe
ABNAETCA NPOBeAeHMEe NabopaTopHbIX W MpaKTU4YeckmMx paboT. Takxe ydvacTue
06yyatoLLMXCA B BbIMOMHEHUN MPOEKTHLIX U Yy4ebHO-UCCNe[0BaTeIbCKNX paboT,
TeMaTMka KOTOpPbIX OMPeAensieTca Y4mTenemM Ha OCHOBE  MMELMXCH
MaTepuasibHO-TEXHUYECKNX PECYPCOB U MECTHbIX MPUPOLHbLIX YC/TOBUIA.



COIEPKAHUE OBYUEHUA
10 KIIACC

Cofep>xaHve nporpammbl, BblAeNEHHOe xkypcusom, He BXOAUT B MPOBEPKY
rocyfapcTBeHHon utoroon attectauum (FMA).

Tema 1. buosiorusi kKak Hayka

CoBpemeHHas 6ronorua — KoMmniekcHas Hayka. KpaTtkas mctopus passuTtus
ovonornn.  buonormyeckme  Haykm M U3y4yaeMble UMW  MPOBG/IEMBI.
PyHOaMeHTa/IbHble, MPUKNagHble W MOWCKOBbIE Hay4yHble WCCNeL0oBaHNA B
6ronorun.

3HayeHve 6uonornm B (HOPMUPOBaHNM COBPEMEHHOMW €CTECTBEHHO-HAY4YHOM
KapTuHbl mupa. lMpodeccuun, cBA3aHHble C Guonoruei. 3HayveHuwe 6uonornn B
MPaKTUYECKOW [eATelbHOCTU  YesloBeKa: MefuuUMHe, CeflbCKOM  XO35CTBE,
MPOMbILL/IEHHOCTU, OXpaHe NPUPOLbI.

JdemoHcTpanuu

MopTpeTbl: ApuctoTens, TeodpacT, K. JIuHHenn, XK. b. Nlamapk, Y. dapsBuH,
Y. lapsei, I'. MeHgens, B. V. BepHaackuid, W. T1. Maenos, . N. MeyHukos, H.
. Basunos, H. B. Tumoees-Pecosckuid, K. YotcoH, @. Kpuk, . K. benses.

Tabnuubl 1 cxembl: «CBf3b GUOMOrMN C APYrMMKM HayKammu», «Cucrtema
BMONOrNYECKMX HAYK.

Tema 2. ’)KuBble cucTeMbl U X U3YyYeHHUE

JKuBble CUCTEMbl Kak Mpeamer u3ydeHus Ouonorun. CBOWCTBA KMBbIX
CUCTEM: eAMHCTBO XMMMWYECKOro coctaea, [AWCKPETHOCTb W LEeNOCTHOCTD,
CNOXHOCTb U YNOPALOYEHHOCTb CTPYKTYPbl, OTKPbLITOCTb, CaMOOpraHn3auus,
CaMOBOCMNPOU3BELEHME, Pa3LPaXKMMOCTb, U3MEHUMBOCTb, POCT N Pa3BUTKE.

YPOBHW  OpraHu3aummM >KMBbIX CUCTEM: MONEKYNAPHbIA,  KETOYHbIN,
TKaHeBblIMN, OpraHn3mMeHHbI, nonynsuMoHHO-BN0BOMA, 9KOCUCTEMHbIA
(bnoreoueHOTUYECKWIA), GUOCHepHbIA. Tpouecchl, NpoMCXoAswmne B HKUBbIX
cuctemax. OCHOBHblE MPU3HAKM KMBOr0. XXM3Hb KaK (PopmMa CyLLecTBOBaHWS
matepun. Hayku, nsyyaroLimne XmBble CUCTEMbI HA PasHbIX YPOBHAX OpraHuM3aLun.

N3yueHne XumBbIX cuctemM. MeTtofbl 6uMonormyeckoin Hayku. HabnwogeHwue,
N3MepeHne, IKCNEPUMEHT, CUCTEMAaTU3aLUNs, MeTaaHaIn3. MNOoHATVE O 3aBUCUMOIA U
He3aBMUCUMOW MepeMeHHON. [MnaHWpoBaHWe 3KcnepuMeHTa. [locTaHOBKa U
nposepka runotes. Hynesas runotesa. MNMoHATVE BbIGOPKM N €€ [OCTOBEPHOCT.
Pa3bpoc B OWMONOrMYeckMx AaHHbIX. OLeHKa [OCTOBEPHOCTM MOMYyYeHHbIX
pe3ynbtatoB. [1pUuYMHbI  UCKaXEeHWA pesynbTaToB  3KcnepumMeHTa. [loHATWe
CTaTUCTMUYECKOro TeCTa.

JdemoHcTpanuu



Tabnuubl n  cxembl: «OCHOBHble MPU3HAKM XXU3HW», «Buonornyeckne
cucTeMbl», «CBOWCTBA XXMBOW MaTepum», «YPOBHU oOpraHu3aumn >X1BOMW
npupodbl», «CTPOEHME >XMBOTHOM KNETKU», «TKaHW XXUBOTHbIX», «CUCTEMbI
OpraHoB 4e/I0BEYECKOro opraHum3ma», «buoreoueHos», «buocgepa», «MeTtoabl
N3YUEHNS XXMBOIN NMPUPOAbI».

Ob6opynosaHve:  nabopaTopHoe  obopyfAoBaHME — AN MPOBEAEHUs
HabNtoAeHNA, N3MEPEHNIA, SKCMEPUMEHTOB.

IpakTuyeckass pa6ora «/ICNONb30BaHME Pas3/INYHbIX METOAL0B  Npw
N3YYEHNN YKMBBIX CUCTEM.

Tema 3. BuoJjiorusi KJieTKu

Knetka — CTPYKTYpPHO-PYHKLUMOHa/lbHas eauHMUA XXMBOro.  Mctopus
OTKPbITUA KNeTKW. PaboTbl P. I'yka, A. JleBeHryka. KnetouHas Teopus (T. LLBaHH,
M. LneingeH, P. BupxoB). OCHOBHble MOMNOXEHWUS COBPEMEHHON KNETOYHOW
Teopuu.

MeToabl  MOMEKYNAPHOM U K/IETOYHOW  OMONorun:  MUKPOCKOMWUS,
Xpomatorpagms, 3n1eKTpoopes, MeTo[ MeuyeHbIX aToMoB, AuddepeHUManbHOe
LEHTPU(YTMPOBaHNe, KY/MIbTUBMPOBaHNE KNETOK. M3yuenue huxcuposanuvix
Kiemox. SNEKTPOHHAA MUKPOCKONUSA. Koughokanvhas mukpockonus. Bumanvroe
(npusicuznenHoe) uzyueHue Kiemox.

JdemoHcTpanuu

MopTpeTbl: P. T'yK, A. NleBeHryk, T. LLBaHH, M. LLneingeH, P. Bupxos, K. M.
Bap.

Tabnuupl n cxembl: «CBETOBOM MUKPOCKOM», «DNEKTPOHHbIA MUKPOCKONM»,
«/cToprs pasBUTUS METOA0B MUKPOCKOMN.

O6opynoBaHMe: CBETOBOM MUKPOCKOMN, MMUKpOMNpenapartbl PacTUTESbHbIX,
YXMBOTHbIX U 6aKTepUa/IbHbIX K/IETOK.

IMpakTuueckass padora «/3yyeHne MeTOLOB K/IETOYHOW  6Guonoruu
(xpomaTorpadmsa, anekTpodopes, AnddepeHumanbHoe  LEHTPUMYrMpoBaHue,
MLLP)».

Tema 4. Xumnueckasi OpraHu3anus KJIeTKH

XUMMNYECKUA coCcTaB K/ETKM. Makpo-, MUKPO- U YNbTPaMUKPO3EMEHTI.
Boga n eé ponb Kak pacTBOpWUTENA, peareHta, y4yactve B CTPYKTYPUPOBaHWUN
KNeTKK, Tennoperynaunun. MuHepabHble BeLlecTBa KNeTKW, UX Guosiornyeckas
pO/ib. POSb KATMOHOB M @aHNOHOB B K/NETKeE.

OpraHu4yeckve BellecTBa K/eTKW. buonornyeckne nonvmMepbl. benku,
AMUWHOKMCNOTHBIN cocTaB 6enkoB. CTPYKTYpbl 6eNKOBOI MONeKybl. epBryHas
CTPpyKTypa 6efika, nenTuaHas CBA3b. BTopuyHas, TpeTuyHas, 4eTBepTUYHAS
CTPYKTYpbl.  [eHatypauus. CsoictBa 6enkoB. Knaccudgmkaums — 6enkos.
Buonornyeckune yHKUMM 6eNKOB. [Ipuonul.



Yrnesogbl. MoHocaxapuabl, Avcaxapuibl, oiMrocaxapuibl U nonucaxapuabl.
OO6WmMin  nnaH CTPOEHUA U (PU3UKO-XMMUYECKMe CBOWCTBa  Yr/1€BOLOB.
Buonorunyeckue QyHKUUN YrneBogos.

Nunngbl. TvapodunbHO-rapodo6bHble cBocTBa. Knaccugmkaums nunmaos.
Tpurnvuepngbl, ocdonmnuabl, BOCKW, CTepouibl. Bbuonornyeckue ¢yHKUUN
nnnaos. O6LMe CBONCTBA 6BUONOrMYECKNX MeEMOPaH — TEKYYECTb, CMIOCOOHOCTb K
caM03aMblKaHW0, NOMYNPOHULAEMOCTb.

HyknenHoBble kucnotbl. AHK n PHK. CTpoeHWe HYKNEWHOBbLIX KMUCAOT.
Hykneotngpl. MpuHumMn komnnemeHtapHocTu. lMpasuno Yaprada. CTpykTypa
AHK — aBoiiHas cnupanb. MecToHaxoxaeHue 1 buonorunyeckne gpyHkummn AHK.
Buabl PHK. ®yHkumMn PHK B KneTke.

CTpoeHne monekysnbl AT®. Makpospruyeckme cBs3n B Mmonekyne AT®.
Buonornyeckune pyHkumMn AT®. BoccTaHOB/MEHHbIE MEPEHOCUUKM, X (YHKLUNN B
Knetke. /lpyeue wuyxneosuompugocghamovr (HTD). CekBeHupoBaHne [OHK.
Memoowi CEHOMUKU, MPAHCKPUNMOMUKU, NPOMEOMUKU.

CTpyKTypHas 6uonorus: 6uoxmmmuyeckme n 6mogmnsnyeckmne nccnefoBaHns
coctaBa W MPOCTPAHCTBEHHOW CTPYKTYpbl  GUOMONEKYN. Mooeruposanue
CMPYKmMypbvl U OYHKYULL OUOMONEKYI U UX Komniekcos. Komnvromephoiil Ouzaiin u
opeaHuquKud CUHme3 6u0MOJZ€KyJZ u ux Hel’lpupOaHle AHAN02086.

JdemoHcTpanuu

MopTpeTsl: J1. MonuHr, K. YoTcoH, ®. Kpuk, M. ¥YunkuHc, P. ®paHKInH,
®. CaHrep, C. Npy3unHep.

Avarpammbl:  «PacnpefeneHve  XUMUYECKUX 3/IEMEHTOB B HEXMBOM
npupoge», «PacnpegeneHne XMMMYeCKNX 3N1EMEHTOB B XXMBOIN NPUPoLE».

Tabnuubl 1 cxembl: «llepuofmyeckas TabnmMua XMMUYECKUX 3/1EMEHTOBY,
«CTpoeHne MoOneKkynbl BOAbl», «BelwecTBa B cocTaBe OpraHnM3MoB», «CTpoeHue
MoOsieKy bl 6enka», «CTPYKTYpbl OefIKOBON MOMEKY/bl», «CTPOEHUEe MOMeKys
yrnesogos», «CTpoeHMe MOMeKyn NunuaoB», «HYKNEeMHOBbIE  KUC/OTbI»,
«CTpoeHne Monekynbl AT®».

O6opyfoBaHMe: XMMUYeckas nocyga n 06opyfoBaHue.

JlaGopaTopHas padora «O6Hapy>XeHMe Be/IKOB C MOMOLLbI0 Ka4eCTBEHHbIX
peakumin.

JladopaTtopHass  paGora  «lIccnefoBaHMe  HYK/IEMHOBLIX — KUC/OT,
BblZleNeHHbIX U3 K/ETOK Pa3/IMYHbIX OpraHN3MOoB».

Tema 5. CTpoenue u QyHKIUM KJIETKH

Tunbl  KNETOK: 3yKapuoTuyeckas WU npokapuoTuyeckad. CTPYKTYpHO-
(hYHKUMOHabHbIe 06pa30BaHNA KETKN.



CTpoeHMe NpoKapnoTUYECKOW KNeTKM. KneTouHas cTeHKa 6aKTepuin N apxei.
OCOGEHHOCTN CTPOEHMSI TeTEPOTPOMPHON N aBTOTPOPHON NPOKAPUOTUHECKNX
K/IeTOK. MecTo 1 posib NPoKapuoT B GUOLEHO3ax.

CTpoeHune 7 (hYHKUMOHMpPOBaHMe 3YKapnoTUYeCKOi KNETKM.
MnasmaTnyeckas MembpaHa (Mnasmanemma). CTpykKTypa nna3MaTU4eckoid
MeMOpaHbl. TpPaHCMOPT BeLLECTB Yepe3 Mna3maTuyeckyto MemopaHy: MacCUBHbIA
(andbdpysms, obnervyéHHas aMddysns), akTUBHbIA (NEPBUYHLIA U BTOPUYHLIN
aKTUBHbIN  TpaHcnopT). [MonynpoHWLaeMocTb MembpaHbl. Pabota HaTpuid-
Ka/IMeBOro Hacoca. QHAOLMTO3: MUHOLMTO3, (haroumtos. Ik3oumtosd. KnetouHas
cTeHKa. CTPyKTypa U PYHKUMM KNETOYHON CTEHKM pacTeHUIA, rpuboB.

LinTonnasma. Lintosonb. LinTtockenet. [BmxeHne Lutonnasmel. OpraHomabl
KneTkn. OpgHomembpaHHble oOpraHomibl KAeTKW: 3HAonMasmarmyeckas CeTb
(AMNC), annapat ONbMAKK, NN30COMbI, UX CTPOEHME U PYyHKUMWN. B3anMoCBsA3b
O4HOMEMOpPaHHbIX OpraHoMAoB KeTku. CTpoeHue rpaHynsapHOro peTukyyma.
Mexanusm nanpaenenus 6enxoe ¢ OI1C. CUHTE3 pacTBOPUMbIX 6enkoB. CUHTe3
KNEeTOYHbIX  MembpaH. [nagkuid  (arpaHynspHblid)  3H40MNa3MaTUYECKUIA
peTukynym. CekpeTopHas (yHKuma annapata [Fonbikn. Moougpuxayus 6enxos 6
annapame [ onvoxcu. Copmuposka benxkoe 6 annapame Ionvoacu. TpaHCNOPT
BELLLECTB B K/ieTKe. Bakyonu pacTutenibHbIX KNneToK. KNeTouHblin CoK. Typrop.

[MoNyaBTOHOMHbIE ~ OpraHouibl  KMETKW:  MUTOXOHAPWW,  NiacTufbl.
IIpoucxoacoenue mumoxonopuii u niacmuo. Cumouocernes (K.C. Mepeosickosckuil,
JI. Mapeynuc). CTpoeHne U (DYHKUMM MUTOXOHAPUIA WM nnactug. NepBuYHbIe,
BTOPMYHbIE W C/IOXKHble  MnacTuabl  (DOTOCUHTE3VPYHOLUMX  3YKapuoT.
XnoponnacTtbl, XPOMONAACTbI, IENKOMNNACTbI BbICLLMX PACTEHWIA.

HemeMb6paHHble opraHouabl KneTku CTpoeHue U (DYHKUMU HeMeMOpaHHbIX
opraHounzos KNEeTKN. Prnéocombl. IIpomesrcymounvie Qunamenmeol.
MuKkpounameHTbl.  Axmunogvle mukpoguramenmoi.  MblLLEYHbIE  KNETKW.
Axmunosvie kKomMnonenmol Hemblueynvlx Kiemok. MUKPOTPYOOUKM. KNeTOUHbIA
ueHTp. CTpoeHWe W [OBWKEHME >KIYTUKOB U pecHuYyek. MUKpoTpyboUKu
unutonnasmbl. LIeHTpuonb. berku, accoyuuposarHvlie ¢ MUKpoOQuiameHmamu u
muxpompybdoukamu. MomopHwie 6enku.

Appo. Obonoyka aapa, XPoOMaTuH, Kapuonnasma, A4pbILLKNW, KX CTPOEHUe Y
(YHKUMN. ALepHblin  GenKoBbIA  MaTpUKC. TpOCTpaHCTBEHHOE PacnooXeHne
XPOMOCOM B WHTepdasHOM sffpe. Oyxpomamun u cemepoxpomamur. BenKu
XPOMaTUHA — TWUCTOHbI. Jlunamuka s0epHOlU o060n0uKU 6 mumo3ze. AHoephwiii
mpancnopm.

KneTtouHble BKIOYEHUS. CpaBHUTE/IbHASA XapaKTePUCTUKA KNETOK 3yKapuoT
(pacTnTeNnbHOW, XXMBOTHOWA, FPUOHONR).

JdemoHcTpanuu



MopTpetbl: K.C. MepexkoBckuia, J1. Maprynuc.

Tabnmubl 1 cxembl: «CTpoeHMe 3yKapMOTUYECKON KNeTKu», «CTpoeHune
XWBOTHOM  KNeTKM», «CTPOeHMe  pacTUTENbHOM  KNeTku»,  «CTpoeHue
MUTOXOHAPUN», «AAp0», «CTPOeHNe NPOKaPUOTUYECKOIN KITETKU».

O6opyaoBaHMe: CBETOBOW MWKPOCKOM, MUKPONpenapaTtbl PacTUTeNbHbIX,
YXMBOTHbIX K/IETOK, MUKPOMNpenapaTbl 6akTepuasibHbIX K/IETOK.

JlaGoparopuasi pabGora «/I3yyeHMe CTPOEHUA KNETOK  PasIMUHbIX
OpraHn3mMoB».

IlpakTHueckasi padora «/13yyeHre CBONCTB KIETOYHON MeMBpaHbI».

JlaGoparopuasi padora «/ccnefoBaHue nnasmonusa M [Aennasmonmsa B
PaCTUTENIbHbIX KNEeTKax».

IlpakTnyeckast padora  «/I3yyeHne  [BMXKEHUS  UUTOMNSIA3Mbl B
PaCTUTESIbHBIX KNEeTKax».

Tema 6. O0OMeH BelleCTB M NpeBpaleHie JHEPIUU B KJIeTKe

AccUMnnAauna 1 gUCCUMUNALMSA — iBe CTOPOHbI MeTabosim3mMa. Tunbl 06MeHa
BELLECTB: aBTOTPOMHbIA N reTepoTPOMHLIA. YyacTue Kucnopoda B OOMEHHbIX
npoueccax. JHepreTnyeckoe obecrievyeHne KeTkn: npespawieHe AT B
0OMeHHbIX npoueccax. PepMeHTaTUBHBIA  XapaKTep peakuuil  KIeTOUYHOro
mMeTabonmama. PepmeHTbl, WX CTPOEHWEe, CBOWCTBA W MeXaHW3M [eiCTBUS.
KodgepMeHTbl. OTnumna hepMeHTOB OT HeopraHWYecKMx Katanm3aTopoB. benku-
aKTUBATOPbl U OGENKU-UHIMOUTOPbLI. 3aBUCMMOCTb CKOPOCTU (PEPMEHTATUBHBIX
peakumii 0T pas/IMyHbIX (PaKTOPOB.

[MepBUYHbIA CUHTE3 OpPraHMYecKUX BeLLeCTB B KeTke. POTOCUHTES.
AHOKCUuceHHbIll U OKcuceHHbll omocunmes y odaxkmepuii. Ceemocodouparoujue
nuemernmysl U nucMerHmosl peakyuoOHHoco0 yenmpa. Posnb XflOpOI'IfIaCTOB B I'IpOLIﬁCCe
(poTocuHTesa. CetoBasd 1 TeMHoBasa (pasbl. @omoosixanue, Cs., Co- u CAM-munuwl
pomocunmesa. NPOAYKTUBHOCTL (POTOCUHTE3A. BrimsAHME pasnuuHbIX (hakTopos
Ha CKOpOCTb (hOTOCMHTE3a. 3HaYeHne POTOCUHTESA.

XEeMOCUHTES. Pa3Hoo6pasve OpraHM3MOB-XEMOCUMHTETUKOB:
HUTpUULMpYIOLLME GaKTepuK, >Xene3obaktepum, CepobakTepuu, BOLOPOLHbIE
6akTepuun. 3Ha4YeHne XeMOCUHTE3a.

AHaspobHble opraHusmMbl. Bugabl 6poxkeHus. MpofyKTbl OGPOXEHUA U UX
NCMONb30BaHNe YeNOBEKOM. AHa3PO6HbIE MUKPOOPraHM3Mbl KakK OObeKTbI
OUMOTEXHO/IOMMM 1 BO30YAUTENN BONE3HEN.

A3pobHble OpraHu3Mmbl. ATansl 3HEpPreTUYecKoro obMeHa.
MogrotoBuTeNbHbIN 3Tan. MNKoNM3 — 6eCK1CNOPOLHOE pacLuenieHre rnKo3bl.

Bronornyeckoe oKUCNeHWE, UK KNETOYHOE fblXaHue. Pofib MUTOXOHAPWIA B
npoveccax 61MonorMyeckoro okucneHms. Linknnyeckne peakuymmn. OKUCIUTENBHOE
(hochopunnpoBaHune. Duepeuss membpannozo epaduenma npomonos. Cunmes



AT®: paboma npomonnoti AT®-cunmaszwvl. [pevMyLLECTBA a3pOOHOrO MyTw
06MeHa BeLLLecTB nepes aHaspobHbIM. SPGEKTUBHOCTb IHEPTrEeTUYECKOro 0bMeHa.

JdemoHcTpanuu

MopTpetbl: K. Mpuctan, K. A. Tumupsases, C. H. BuHorpagckuii, B. A.
OHrenbrapar, . Mutyenn, I'. A. 3aBap3uH.

Tabnuupbl N cxembl: «POTOCUHTE3», «IHEPreTUYECKUIA 0OMeEH», «BrnocnHTE3
benka», «CTpoeHue epmeHTa», «XeMOCUHTESY.

O6opyfoBaHMe: CBETOBO MUKPOCKOM, 060pYAOBaHWe ANS NPUroTOB/IEHNS
MOCTOSAHHbIX M BPEMEHHbIX MUKPOMpPenapaTos.

JlaGopaTtopnas  paGora  «/I3yyeHWe  KaTa/MTUYECKOM  aKTUBHOCTU
(bepMeHTOB (Ha NpMMepe amuiasbl UK Katanasbl)».

JlaGopaTopHasi paGora «/3yyeHWe (hepMeHTATMBHOIO pacLyenieHns
nepokcunia BOAOPOAA B PaCTUTE/bHBIX U XKMBOTHbIX K1eTKax».

JlaGopaTopHasi padora «CpaBHeHMe nMpoueccoB  (HOTOCMHTE3a MU
XEMOCUHTEe3ax.

JlaGopaTopHas padora «CpaBHeHVE NPOLLECCOB OPOXKEHUS N bIXaHUSA».

Tema 7. HacneacrBenHass uHGoOpManus U peaju3anus eé¢ B KJIeTKe

Peakuun MaTpuyHOro cuHTesa. MpuHUUN KOMMIEMEHTapHOCTM B peakLmsax
MaTpPUYHOro CUHTe3a. Peasmsaums HacnefCTBEHHON MHDopMauun. eHeTUYEeCKnin
KO, ero CBOMWCTBa. TpaHCKpuNuusa — MaTpuuHbid cuHTe3 PHK. TpuHumnbl
TPAHCKPUMNLUMX: KOMMNIEMEHTAPHOCTb, aHTUMNapanIelbHOCTb, aCUMMETPUYHOCTD.
Cospesanue mampuunwvix PHK 6 sykapuomuueckoti knemke. Hexooupyrowue PHK.

TpaHcnauma n eé atanbl. YyacTtune TpaHcnopTHbIX PHK B GrocuHTese 6eska.
Ycnosusi 6uocuHTesa 6enka. KogmposaHue amuHoOKucnot. Ponb pubocom B
brocrHTe3e beska.

Cogpemennvie npeocmasienus o cmpoenuu 2enog. OpraHu3auna reHoma y
NPoOKapuoT 1 3ykKapmot. Perynauns akTUBHOCTW TFeHOB Y MpPOKapuoT. ['mnoTesa
orepoHa (®. XKakob, XX. MaHo0). Monexyiaprvie Mexanuzmvl IKCNPECCUU 2eHO8 Y
aykapuom. Ponv xpomamuna 6 peeyisyuu pabomol 2enos. Perynayms 06MeHHbIX
MPOLLECCOB B KNeTKe. KNeTouHbIi roMeocTas.

Bupycbl — HEKNETOYHbIE (POPMbI XKU3HN 1 06NUraTHbIE NapasnTbl. CTpoeHue
MPOCTLIX U C/MIOXHbIX BUPYCOB, PETPOBUPYCOB, 6aKTepuomaroB. JKusnenHbvlil Yyuki
JHK-cooeporcawux  eupycos, PHK-cooepocawux eupycos, o6axmepuogazos.
Obpamnas mpancKpunyus, pesepmasa, uHmezpasda.

BupycHble 3a60/1eBaHMs YenioBeKa, XMBOTHbIX, pacTeHuid. CMAL, COVID-
19, coumanbHble U MeAULMHCKME NPO6/eMbI.

Buoungopmamuxa: unmezpayus u anaruz donvuux maccusos («bigdatay)
CMPYKMYPHBIX OuoI02UuYecKkux oanHolx. Hanomexunonoauu 6 ouonozuu u meouyume.
lIpoepammupyemoie pynkyuu 6eaxos. Cnocodvl 00cmasKu 1eKapcms.



JemoHcTpanumn

MopTpeTsbl: H. K. Konbuos, 4. . ViBaHOBCKMIA.

Tabnuupl N cxembl: «bMOCKMHTE3 6enka», «eHEeTUYECKUA Koa», «Bupychl»,
«bakTepuogarmn»,

IIpakTnueckasi padora «Co3gaHNe MOLeNn BMpyca».

Tema 8. 7ZKu3HeHHBbIN UKJI KJIETKHU

KnetouHbli UMK, ero nepuogbl W perynaumsa. WHTepgasa M MUTOS.
OC06eHHOCTX MNPOLECCOB, MPOTeKalWMX B UHTepdase. [MOAroToBKa KMNETKN K
AeneHunto.  TpecMHTeTUYeCKUA  (MOCTMUTOTUYECKWNIA),  CUHTETUYECKUIA U
MOCTCUHTETUYECKUIA (NPEMUTOTUYECKIMIA) Nepuoabl NHTepMhasbI.

MatpuuHbli cuHTe3 AHK — pennvkaums. MpuHumnbl penankauun OHK:
KOMMN/IEMEHTAPHOCTb,  MO/TYKOHCEPBATMBHbIA  CUHTE3,  aHTMNapa/ie/lbHOCTb.
MexaHunsm pennukauymm OHK. Xpomocombl. CTpoeHne XpoOMOCOM. Tenomepbl U
Tenomepasa. XPOMOCOMHbIA Habop KIeTkn — Kapuotun. [AunaougHblin 1
raniougHblin  Habopbl XPOMOCOM. [TOMONOrMYHbIE XPOMOCOMbI.  [10M10Bble
XPOMOCOMb!.

[eneHne knetkn - muto3. CTagum MUTO3a W MPOUCXOAALLME B HUX
npouecchbl. Tunbl MUTO3a. KapnoknHes 1 UMUTOKUHE3. brnonoruyeckoe 3HavyeHue
MUTO3a.

Perynauma MUTOTUYECKOrO LMKNa KNeTku. lMporpammupyemas KnetoyHas
rméenb — anonTos.

KnetouyHoe £#4po, XpPOMOCOMbI, (PYHKLMOHANIbHAA TeHOMUKa. Mexanusmoi
npoaughepayuu, oughpepenyuposku, cmapenus u eubenu kiemox. «lL{ugposas
KiemKka» — ououngopmamuyeckue Mooenu QyHKYUOHUPOBAHUSL KIeMKU.

JdemoHcTpanumn

Tabnuubl 1 CXembl: «KWU3HEHHbIW UMK KNETKM», «MUT03», «CTpoeHue
Xpomocom», «Pennukauunsa OHK».

O6opyaoBaHMe: CBETOBON MUKPOCKONM, MUKporpenapaTtbl: «MUT03 B K/eTKax
KOPELLUKa TyKa».

JlabopaTopuass  pabora «3ydyeHne  Xpomocom Ha  roOTOBbIX
MUKponpenapaTax».

JlaGopaTopHasi padora «HabnogeHne M1MTo3a B K/eTKax KOHUMKA KOpeLLKa
nyka (Ha rotoBbIX MUKpoOMpenapaTax)».

Tema 9. CTpoenne u GQyHKIUM OPraHM3MOB

Buonornyeckoe pa3Hoobpasve OpraH13Mos. OfHOKNETOYUHbIE,
KONOHWa/IbHbIE, MHOTOK/IETOYHbIE OPraHN3MBbI.

OCOGEHHOCTM  CTPOEHUA U XKU3HELEeATeNlbHOCTU  OLHOK/IETOUHbIX
opraHusmoB. baktepuu, apxeu, OAHOKNETOYHble TpPUObI, OAHOK/IETOYHbIE
BOAOPOC/IN, ApYyrue NpoTucTbl. KonoHManbHble opraHnsmel.



B3anmocBs3b 4yacTeli MHOrOK/ETOYHOrO OpraHuama. TKaHu, OpraHbl U
cucTeMbl opraHoB. OpraHnsm Kak eiMHoe Lenoe. ['omeocTas.

TKaHW pacTeHWA. Tunbl  pacTUTE/bHbIX TKaHeil: 0bpa3oBaTesibHas,
MOKPOBHas, NpPoBOAsALLAsA, OCHOBHasA, MexaHu4yeckasd. OCOBEHHOCTU CTPOeHWS,
(hYHKLMIA 1 pacrnofioXXeHnst TKaHel B opraHax pacTeHuM.

TKaHW XXMBOTHbIX W 4YenoBeka. TuMbl XXMBOTHBLIX TKaHeW: anuTenvasibHas,
COeAMHUTENbHAA, MblleYyHas, HepBHas. OCOGEHHOCTM CTPOEHUs, (YHKUMIA W
PacnonoXeHnst TKaHel B OpraHax »XMBOTHbIX M Ye/l0BeKa.

OpraHbl. BeretatMBHble W TreHepaTUBHbIE OpraHbl pacTeHWil. OpraHbl W
CUCTEMbI OPraHoB >XXMBOTHbIX N YenoBeka. PYHKLUNN OPraHoB Y CUCTEM OPraHoB.

Onopa Tena opraHnsmoB. Kapkac pacteHuin. CKeneTbl OAHOKIETOYHBIX W
MHOFOK/IETOYHbIX >XMBOTHbIX. Hapy>XHbIA U BHYTPEHHWUI ckenet. CTpPOeHMe u
TUMbI COEAVHEHNS KOCTEIA.

[BmWKeHve  opraHu3moB.  [IBXKEHME  OAHOKNETOYHbIX  OpraHW3MOB:
ameébonaHoe, XXryTMKoBOe, PeCHUYHOoe. [BVKEHWe MHOrOKNETOYHbIX PacTeHWi:
TPONM3Mbl N HAcTUW. [BMXEHME MHOIOK/IETOUHbIX >XUBOTHbIX M YeNOBeKa:
MblLLeYHasa cuctema. Pednekc. CKeneTHble MbiLLbI U UX paboTa.

[MuTaHme opraHusmoB. [lornoweHne BOAbl, YINeKUCNOro rasa wu
MWHepPa/IbHbIX BeLLeCcTB pacTeHUAMW. nTaHWe >KMBOTHLIX. BHYTPMNONOCTHOE U
BHYTPUK/IETOYHOE MNULLeBapeHne. MntaHMe MNO03BOHOUHbLIX YXMBOTHbIX. OTAenbl
nULLEeBapuTensHOro TpakTa. [lulleBapuTenbHble Xenesbl. [vweBapuTebHas
cucTeMa YesioBeka.

[blXaHne opraHn3moB. [lbiIxaHne pacTeHnin. [bixaHne XXMBOTHbIX. Auddy3ns
rasoB 4yepes NMoBepxXHOCTb KNeTKN. KOXHOoe AbixaHue. [bixaTensHass MOBEPXHOCTb.
YKabepHoe 1 NéroyHoe AbixaHue. [bixaHre M03BOHOUHBIX XXMBOTHbIX 1 YenOoBeKa.
OBO/IIOLUMOHHOE  YC/IOXKHEHWE CTPOEHUA NErkMxX MO3BOHOYHbIX >KUBOTHbIX.
[bixaTenbHas cucTteMa 4enoBeka. MexaHM3M BEHTUNALUMUM NErKUX Yy NTUl, U
MIEKONUTaKOLWMX. Perynaums abixaHuns. pixaTeNbHble 00bEMDI.

TpaHCnopT BeLecTB Yy OpPraHU3MoB. TpPaHCMOPTHbIE CUCTEMbl PaCTEHWIA.
TpaHcnopT BeLWecTB Yy XMBOTHbIX. KpoBeHOCHad cuctemMa W eé opraHbl.
KpoBeHOCHasd cucTema MO3BOHOYHbLIX >KMBOTHbIX W  4enoseka. Cepale,
KPOBEHOCHblE CcoCcyAbl M KpoBb. Kpyrn KpoBoobGpalleHus. 3SBOJIOLMOHHbIE
YCNOXHEHWNA CTPOEHMSI KPOBEHOCHOWN CUCTEMbI MO3BOHOYHBIX XMBOTHBIX. PaboTa
cepaua n eé perynaums.

BblgeneHve y opraHusMoB. BblgeneHne Yy pacTeHuWid. BblgeneHve 'y
XWMBOTHbLIX. CoOKpaTuTenbHble Bakyonu. OpraHbl BblgeneHus. ®dunbTpaums,
CeKkpeLums 1 obpaTHOe BcacbiBaHWE Kak MexaHu3Mbl paboTbl OPraHoB BblAeNeHus.
CB#3b NOMOCTY Tena C KPOBEHOCHOW W BbILENUTENbHOM cUCTeMaMu. BblgeneHve y



MO3BOHOYHbIX XXMBOTHbIX M 4enoseka. [Moykn. CTpoeHne U (PYHKLMOHMPOBAHME
He(ppoHa. O6pasoBaHMe MOUM Y YenoBeKa.

3awnta y opraHmsmoB. 3awuTta Yy O[HOK/ETOYHbIX opraHusmoB. Criopsbl
GakTepui WM UMUCTbl NPOCTEAWMX. 3awputa Yy MHOMOK/IETOUHbIX PacTeHUMN.
KyTunkyna. CpeficTBa NacCMBHOM U XMMNYECKON 3anTbl. PUTOHUMADI.

3awmTa 'y MHOrOKNETOYHbIX >XMBOTHbLIX. [TOKPOBbI M WUX NPOU3BOAHbIE.
3awmTa opraHvM3ma OT 60ne3Heil. VIMMyHHast cucTema 4venoBeka. KneTouHblil u
ryMOpasibHbli UMMYHUTET. BpPOXXAEHHBLIM M NPUOBPETEHHBIN  CNeLnprUUecKnia
UMMYHUTET. Teopusi K/IOHa/IbHO-CeNnekTuBHOro nMmyHuteta (M. Spanx, ®. M.
BepHet, C. ToHerasa). BocnanmTesibHble OTBETbI OpraHn3MoB. Posib BPOXKAEHHOIO
NMMYHUTETA B Pa3BUTUM CUCTEMHBIX 3a00/1eBaHUN.

Pa3fpaXnmMocTb W perynauus 'y  OopraHmsMoB. Pa3fpaxumocTb Yy
OHOKNETOYHbLIX OpraHMsMoB. TakCUCbl. Pa3fpaXumoCcTb W perynaumsa y
pacTeHWiA. POCTOBbIE BELLECTBA U UX 3HAYEHNE.

HepBHas cuctema u penekTopHas perynaums y >XUBOTHbIX. HepBHas
cuctema n eé oTfeNbl. BONOLVOHHOE YCNIOXKHEHNE CTPOEHNA HEPBHOW CUCTEMbI
Y XMBOTHbIX. OTAeflbl FO/I0BHOrO MO3ra MO3BOHOYHBIX >XMBOTHbIX. Pethnekc u
pedhnekTopHas ayra. be3ycnoBHble 1 YCI0BHbIE pediieKchbl.

"'ymopasibHas perynauma 1 3HAOKPUMHHAA CUCTEeMa >KMBOTHBLIX U Ye0Beka.
XKenesbl 3HAOKPUHHOM CUCTEMbI M WX TOPMOHbI. [leiACTBME TOPMOHOB.
B3aMOCBA3b HEPBHOW WM 3HAOKPWMHHON cucTeM. [mnoTtanamo-runodusapHas
cucTema.

JdemoHcTpanuu

MopTpeT: WN. I1. I'aBnos.

Tabnuubl 1M cxembl: «OOHOK/MIETOYHbIE BOLOPOC/IN», «MHOMOK/IETOUHbIE
Bogopocnn», «bakTepum», «llpocTeimne», «OpraHbl LBETKOBbIX PaCTEHWUIA»,
«CUCTEMbI  OpraHoB  MO3BOHOYHbLIX >KMBOTHLIX», «BHYTpPEHHee CTpOeHue
HaCeKOMbIX», «TKaHW pacTeHui», «KOopHeBble CUCTEMbI», «CTpoeHue cTebns»,
«CTpoeHne NUCTOBOM MNACTUHKM», «TKaHW XXMBOTHbIX», «CKEeNeT 4eoBeka,
«[uweBaputenbHaa cuctema», «KpoBeHOCHas cuctema», «[bixaTtenbHas
cuctema»,  «HepBHaa  cuctema»,  «Koxa»,  «MbllWeyHaa  CUCTEMa»,
«BblgenntensHaa cucteMa», «HAOKPUHHAA cucTtema», «CTpPOeHMe MbILLbI»,
«MMMYHUTET»,  «KULWEYHOMONOCTHbIE»,  «CxXema  MUTaHUS  pacTeHWIn»,
«KpOBEHOCHbIE  CUCTEMbI  MO3BOHOYHLIX >KUBOTHbIX», «CTpoeHne Truapbi»,
«CTpoeHue nnaHapum», «BHYTpeHHee CTPOeHWe [0XKAEBOro 4yepsa», «HepsBHas
cuctema  pblb»,  «HepBHad  cucTeMa  MIATYWKM»,  «HepBHad  cuctema
npecmblkalolWmnxea»,  «HepBHaa  cuctemMa  nNTuu»,  «HepBHad  cucTema
MIeKONUTAILLMX», «HepBHaA cUCTeMa YeoBeKa», «PedneKc».



O6opyaoBaHue: CBETOBOM MWKPOCKOMN, MUKponpenapatbl OAHOKNETOYHbIX
OpraHM3mMoB, MUKporpenapaTbl TKaHel, PakoBWHbI MOJIIKOCKOB, KOMIEKLUN
HaCeKOMbIX, WIIOKOXKMX, >XMBble 3K3eMNAApbl KOMHATHbLIX pacTeHWuid, repbapum
pacTeHMin pasHbIX OTAEN0B, BMXKHbIE MpenapaTbl XXMBOTHbLIX, CKeNeThbl
MO3BOHOUYHbIX, KOMNEKUMA 6ECMO3BOHOUHBIX YMBOTHbLIX, CKeNeT YesioBeka,
06opyoBaHWe 411 AeMOHCTPaLM NOYBEHHONO N BO3AYLLIHOMO NMUTaHUA pacTeHUH,
pacLLenneHns Kpaxmana 1 6enkos nog AericTereM hepMeHTOB, 060pyaoBaHue AN1s
[AEMOHCTpaLMK OMbITOB MO M3MEPEHWNIO YKU3HEHHOW EMKOCTU NErKMX, MexaHu3ma
AbIXaTeNbHbIX ABVXEHWIA, MOAENN F0/IOBHOI0 MO3ra pas/inyHbIX XXMBOTHbIX.

JlabopaTtopuas padora «/13yyeHne TKaHen pacTeHNn».

JlaGopaTopHas padora «/13yyeHne TKaHen XUBOTHbIX».

JlabopaTopHas padora «/13yyeHne opraHoB LBETKOBOI0 PaCTEHMUA».

Tema 10. PazmHoOkeHre U pa3BUTHE OPraHU3MOB

®opMbl pasMHOXeHUA opraHn3mMoB: 6Gecnosnoe (BKIKOYast BEreTaTUBHOE) U
nonosoe. Bwugbl  6ecnonoro  pasMHOXEHWA:  MOYKOBaHWE,  CrOPYNALUS,
(hparmeHTauus, KIOHMPOBaHMe.

[MonoBoe pasmHOXeHMWe. 1of1oBble KNETKW, MNKM rameTbl. Meito3. Ctaguu
melio3a. [MoBefeHne XpoMocoM B melio3e. KpoccuHroBep. BMonornyeckuii CMblcn
Meio3a W nonoBoro npouecca. Meio3 u ero Mecto B XXW3HEHHOM LMK/e
OpraH13Mos.

MpensapobilleBoe pasBuTme. laMeToreHes y XMBOTHbIX. 10/10Bble YKenesbl.
O06pa3oBaHue 1 pa3BUTKE MOMOBbIX KNeToK. CrepmaToreHes 1 ooreHes. CTpoeHue
MOJIOBbIX K/IETOK.

OnnogoTBOpeHNe U 3MOPUOHA/IbHOE Pas3BUTME KMBOTHBLIX. Cnocobbl
OM/I040TBOPEHNA: HAPYXKHOE, BHYTPeHHee. NMapTeHoreHes.

NHamBuayanbHOe pasBuTye OpraHnM3MoB (OHTOreHes). AMOPUONOrna — Hayka
0 pasBUTUN OPraHN3MOoB. Mopgoeenez — 00Ha u3 21A8HBIX NPOOIEM IMOPUOTOSUU.
Konuyenyuss  mopgocenoe u mooenu mopgoeenesza. CTagum 3mbpuoreHesa
XMBOTHbIX (Ha npumepe  fArywku). [ApobneHve. Twunbl  4pPO6IEHNUS.
Jlemepmunuposannoe u HedepmuHupogarnoe Opobnenue. bracmyna, munol
oracmyn. OCOBEHHOCTU [APOGMEHNA MEKONUTaKOWMX. 3apofbllleBble JINCTKA
(racTpynauwms). 3aknafKa opraHoB v TKaHei 13 3apofblLLeBbIX IMCTKOB. B3anmHoe
BMMSIHWE 4YaCTell pas3BMBalOLLeErocs 3apofpilla (3MOpMOHaTbHas WHAYKUMS).
3aknafka nnaHa CTPOEHWA D>KUBOTHOrO Kak pesynbTaT  MepapXuyecKmx
B3aUMOAENCTBMIA reHoB. BnmsHMe Ha 3MOpPUOHa/IbHOE pasBUTME  Pas3/INYHbIX
(haKTOPOB OKPY>KatoLLeit cpefpl.

PocT 1 pasBuTUE >XMBOTHbIX. [MOCTaMOPUMOHanbHbIA nepuog. MpsmMoe u
Henpsamoe pas3BuThe. Pa3BuTMe C MeTaMopdo3oM Yy BGECMO3BOHOYHBLIX U
MO3BOHOYHBIX YXMBOTHbLIX. BKWOMOrMyeckoe 3HayeHMe MpPSMOro W HenpsMoro



pasBUTUA, X pacnpocTpaHeHne B npupofe. Tunbl pocta XXMBOTHbIX. PakTopbI
PerynsaLmMmn pocta X1BOTHbLIX 1 Yenoseka. CTagnm nNocTambproHasIbHOTo Pas3BUTUSA
Y XXVBOTHbIX U YenoBeka. [lepnofbl oHTOoreHesa yenoseka. CTapeHue U CMepTh Kak
61onornyecKme NpPoLLeccs.

PasMHOXeHMe W pa3BUTME pacTeHuid. ameTouT 1 crnopodut. Meino3 B
XXU3HEHHOM UMK/e pacTeHuid. O6pa3oBaHMe CcMop B MNpoLecce Meiiosa.
[ameToreHes y pacteHuid. OMMOA4OTBOPEHWE W pasBUTME  PaCTUTE/bHbIX
opraHu3mMoB. [BOViHOe OMN/040TBOPEHME Y LBETKOBbLIX pacTeHnin. ObpazoBaHue U
pasBuUTHE CEMEHMN.

MexaHV3Mbl perynaumMm OHTOreHesa y pacTeHuin 1 XXMBOTHBIX.

JdeMoHCcTpanuu

MopTtpeTol: C. I'. HaBawmH, X. LLInemaH.

Tabnuubl 1 cxembl: «BeretatvBHOe pasMHOXeHMe», «Tunbl 6ecrnonoro
PasMHOXEHUA», «Pa3sMHOXXeHWe XnamnaomoHadbl», «PasMHOXEHWe 3Br/EHbI»,
«Pa3MHOXeHMe rugpbl», «Meino3», «XpoMOCOMbI», «["aMeToreHes», «CTpoeHue
ANLEKNETKM N criepmaTo3onia», «OCHOBHbIE CTaauM OHTOreHesa», «l1psimoe K
HenpsmMoe pasBuTue», «Pa3BUTME MAaNCKOro >Xyka», «Pa3Butuve capaHum»,
«Pa3Butne narywkn», «[BoMHOe ONJoA0TBOPEHME Y LBETKOBbLIX PaCTEHMIN»,
«CTpoeHne ceMsaH OAHOAOMbHbIX WU ABYAO/NbHbLIX PaCTeHUN», «KU3HEHHbIA LUKIT
MOPCKOM  KanycCTbl»,  «KWU3HEHHbIA  UUKN  MXa», <«KWU3HEHHbIA  LMKN
NanopoTHMKa», «XKU3HEHHbIN LMK COCHbIY.

O6opyfoBaHMe: CBETOBOM MUKPOCKOM, MWKporpenapaTbl ANLEKIETOK U
cnepmaro3onaos, Mmofenb «LInKn pasBuTusA NAryLKm».,

JlabopaTopHas padora «/13yyeHne CTPOEHUA NOMNOBLIX KNETOK Ha rOTOBbIX
MUKponpenapaTax».

IMpakTuueckasi padora «BblsBNeHWE MPU3HAKOB CXOACTBA 3apOAblLLEi
MO3BOHOYHbIX XXUBOTHbIX».

JladopaTtopHass padora «CTpOeHMe OpraHoB pPasMHOXXEHWS BbICLLMX
pacTeHUn».

Tema 11. I'eneTnka — Hayka O HACJEJCTBEHHOCTH W HM3MEHYHMBOCTH
OpPraHu3sMoB

icTopus CTaHOBNEHWA W pasBUTUA TeHeTUKM Kak Hayku. Pabotbl I
MeHgena, I'. ge dpusa, T. MopraHa. Ponb 0Te4yeCTBEHHbIX YYEHLIX B pPasBUTUMU
reHetuku. Pabotbl H. K. Konbuosa, H. . Basunosa, A. H. benosepckoro, I'. [,
KapneueHko, HO. A. dunnnyeHko, H. B. TumodeeBa-PecoBcKoro.

OCHOBHbIe reHeTUYeCKNe NMOoHATUA U CUMBO/IbI. ['OMOMOrMYHbIE XPOMOCOMBbI,
a/inenbHble TeHbl, abTepHaTUBHbIE MPU3HAKW, AOMUHAHTHLIA U PeLecCUBHBIA
NMPU3HaK, roMmo3nroTa, reTepo3nroTa, YACTas INHUA, rMopuabl, FreHOTUM, (PeHoTMN.



OCHOBHble ~ MeTOfbl  TEHETUKW:  TMOPUAONOTMYECKUIA,  LATONOrMYECKUIA,
MOJIEKYNAPHO-TEHETUYECKMIA.

JdemoHcTpanuu

MopTpetbl: . MeHpgens, . ge ®pus, T. Moprad, H. K. Konbyos, H. W.
Basunos, A. H. benosepckuia, I'. [l. KapneyeHko, HO. A. ®ununyeHko, H. B.
TuModheeB-PecoBCKMUIA.

Tabnuupl n cxembl: «MeToAbl FeHETUKNY, «CXeMbl CKPELLMBaHUSA».

JlaGopaTopHass padora «[lpo3ojmia  Kak  O0OBLEKT  FeHETMYeCKUX
nccnefoBaHnn».

Tema 12. 3aK0OHOMEPHOCTH HACTEACTBEHHOCTH

MoHornépuaHoe ckpewmsaHue. TlepBblil  3akOH MeHgenss — 3aKOH
efiMHo06pa3ns rmépunaos NepBoro NoKoneHus. Mpasuio AOMUHUPOBaHMSA. BTopol
3aKOH MeHpaena — 3aKOoH paclienneHns npusHakos. LinTonormyeckue OCHOBbI
MOHOrMOpUAHOr0 CKpeLnBaHus. 'mnoTesa YnCTOThl ramerT.

AHanmsvpytoLlee cKpewmsaHue. NpoMeXXyTo4YHbIA XapaKTep HacnefoBaHus.
PacLienneHne npru3HaKkoB Npyv HeNosIHOM JOMUHUPOBaHWUN.

AnrnépunaHoe ckpewmaHune. TpeTnin 3akoH MeHfens — 3aKoH He3aBUCMMOr 0
HacnefoBaHUsA  MPU3HAKOB. LiuTOnornyeckme  OCHOBbI  AUTMOPUAHOIO
CKpeLLnBaHuA.

CuensieHHoOe HacnefoBaHue npusHakoB. Pabotbl T. MopraHa. CuensieHHoe
HacnefoBaHWE TEHOB, HapylleHue CLENeHna Mexay reHamu. XpomocoMHas
Teopusa HacneaCcTBEHHOCTH.

"eHeTUKa nosia. XpOMOCOMHbIA MexaHU3M onpefeneHus nona. AyTocombl U
Mo/IOBble XPOMOCOMbI. [TOMOraMeTHbI W reTeporaMeTHblil Non. [eHeTnyeckas
CTPYKTYypa nonoBbIX XpOMOCOM. HacnegoBaHne Npu3HaKoB, CLEMNIEHHbIX C NMOM0M.

TeHOTMN KaK Lie/IocTHaa cuctema. MNnenoTponms — MHOXeCTBEHHOE AeCTBME
reHa. MHOXECTBEHHbIA annenn3Mm. B3auMofeincTene HeaseNlbHbIX TEHOB.
KomnnemeHTapHOCTb. Anuctas. lNonvmepus.

TeHETUYECKNIA KOHTPO/Ib PasBUTUA PaCTEHMI, >XMBOTHbIX W 4YenoBeka, a
TaKke (PMU3MOMTIOTMYECKMX MPOLECCOB, MOBEAEHUS W KOTHUTUBHBLIX (PYHKLMIA.
["eHeTUYeCKME MeXaHM3Mbl CUMBMNOreHe3a, MeXaHN3Mbl B3aMMOLENCTBUSA «XO3AUNH
— MapasuT» M «X03IMH — MUKPOOWMOM». ["eHEeTMYeCKMe acrekTbl KOHTPONs W
N3MEHEHWS HacNeACTBEHHON MH(opMaL MK B NOKOSIEHNAX K/IETOK U OpraH1U3MOB.

JdeMoHCcTpanuu

MopTpeTsbl: . MeHgens, T. MopraH.

Tabnumubl 1 cxembl: «epBbli U BTOPOM 3aKOHbI MeHaens», «TpeTuid 3aKoH
MeHgensa», «AHanusvpyoLee CckpelnsaHue», «HenonHoe AOMUHUPOBAHUE,
«CUenneHHoe HacnefoBaHWe MPU3HAKOB Y Apo30dhusbl», «[eHeTMKa nona»,



«Kapuotun  4yenoseka», «Kapuotun — Apo3ouibly,  «Kapuotun  NTULbI»,
«MHOXECTBEHHbI annenuam», «B3anMoeincTeme reHoB».

Ob6opypfoBaHve: Mofenb [ANs  [eMOHCTpauun 3aKOHOB  eAMHOo06pasus
rmbpuaoB MepBOro MOKOMEHUS U pacLuensieHnss npu3Hakos, Mofefb Ans
LEMOHCTpaUM/ 3aKOHa He3aBMCUMOrO Hac/efoBaHWUsA MNPU3HAKOB, MOAe/Nb /1S
[AEMOHCTpaUMM CLEMIeHHOro HacnefoBaHusi NMPWU3HAKoB, CBETOBOM MMKPOCKOM,
MUKponpenapat: «po3oduna.

IMpakTuueckass padora «/3yyeHVe pe3y/nbTaTOB  MOHOrMOPUAHOrO
CKpeLLuBaHna y fpo30dubl».

IMpakTnyeckass  padora  «/I3ydeHue  pe3ynbTatoB  AUTMOGPUAHOrO
CKpeLnBaHua y Apo30gunbl».

Tema 13. 3aKoHOMEpPHOCTH U3MEHYUBOCTH

B3avmogeiicTBue reHotuna w cpedbl Npu  (OpMUPOBaHUM  (heHOTMMA.
A3MeHUMBOCTbL MPU3HAKOB. KayeCTBEHHbIE U KOMIMYECTBEHHbIE MPU3HaKWU. Buibl
M3MEHYMBOCTU: HEHACNEeCTBEHHAA W HAC/eACTBEHHAS.

MogugpukaumoHHas  M3MeHUMBOCTb.  Ponb  cpedbl B (hOpMMPOBaHMM
MOLM(UKALMOHHOW M3MeHYMBOCTU. Hopma peakumy npusHaka. BapuaunoHHbIN
psg M BapuaumoHHas Kpueasi (B. WMoraHHceH). CBoiicTBa MOAN(PUKALMOHHON
N3MEHUYNBOCTW.

"eHOTMMNMYeCKas N3MeHYMBOCTb. CBOMCTBA FeHOTUMMUYECKO M3MEHUMBOCTM.
Buabl reHOTUMMYECKO N3MEHUMBOCTU: KOMOUHATUBHAS, MYyTaLMOHHaS.

KombrHaTnBHas W3MEHYMBOCTb. Meino3 M MOMoBOM MNpPOLECC — OCHOBa
KOMOWHATUBHOW N3MEHYMBOCTU. PONIb KOMOMHATUBHOW U3MEHYMBOCTM B CO3LaHNN
reHeTMYeCcKoro pasHoobpasuns B npegenax 0gHoro Buja.

MyTaumMoHHass M3MeHYMBOCTb. Buibl MyTauuid: reHHble, XPOMOCOMHbIE,
reHoMHble. CMOHTaHHble W  WHAYUMPOBAHHble  MyTauuwu.  FAOepHble  ©
uMTonnasmaTuyeckue Mytaumm. ComaTMyeckme M MosioBble MyTauun. TMpUYnHBI
BO3HWKHOBEHWUA  MyTaumii. MyTtareHbl M WX BAUSHWE HA  OpPraHu3Mmbl.
3aKOHOMEPHOCTU MYTaUMOHHOro rnpouecca. 3akOoH TOMOJIOTMYECKUX PALOB B
HacnefcTBeHHON mM3meHumBocTn (H.W. BasunoB). BHesgepHas M3MeHUMBOCTb U
HacnefCTBEHHOCTb.

Dnucenemuxa u INUSEHOMUKA, pPOJb INUSCHEMUUYECKUX @CZKI’I’ZOPOG 6
HACNe008aHUU U USMEHYUBOCTNU gbeﬂomunuqecmtx NPUSHAKOB Y OP2AHU3MOE.

JdeMoHCTpanuu

MopTpeTbl: I'. ge dpus, B. VNloradHceH, H. V. Basunos.

Tabnuubl 1 cxembl:  «Buabl  U3MEHUMBOCTW», «MoAnprKaLnoHHas
N3MEHUYMBOCTb, «Komb1HaTUBHaS N3MEHUYMBOCTb, «Melio3»,
«OnnopoTBopeHne», «I"eHeTnYecKne 3a601eBaHNA YenoBeka», «Buabl MyTayminy.



O6opyaoBaHue: XuBble U repbapHble 3K3eMMNNAPbl KOMHATHbIX PacTeHWiA,
PUCYHKN (hoTOorpadum) XXMBOTHBIX C pasIMYHbIMU BUAAMW U3MEHUYMBOCTW.

JlabopaTopHas padora «l/ccnepoBaHne 3aKOHOMEPHOCTEN
MOAN(MKALMOHHON  M3MEHYMBOCTWU. [1OCTpOeHMEe BapuauMOHHOIO psga MU
BapUaLMOHHON KPUBOM».

IMpakTnyeckass padora «MyTaumm y gposoduibl  (Ha  rOTOBbIX
MUKponpenaparax)».

Tema 14. I'eHeTHKA YejIOBeKa

Kapnotun uenoBeka. MexXayHapofgHas nporpaMMa WcCriefoBaHUs reHoma
yenoBeka.  MeToAbl  M3Y4YeHUs  TEHETUKU  YesloBeKa:  reHeasiorMyecKui,
6/1M3HEL,0BbIN, LIUTOreHETUYECK WA, NONYNSALMOHHO-CTaTUCTMUYECKUIA,
MOJIEKYIAPHO-T EHETUYECKUIA. CoBpeMeHHoe onpegeneHune reHoTUNa:
MO/THOTEHOMHOE CEKBEHUPOBaHWMe, reHOTUNUPOBaHWe, B TOM YKCEe C MOMOLLbIO
MLP-aHann3a. HacneacTBeHHble 3a60/1eBaHUS YenoBeka. ["eHHble 1 XPOMOCOMHbIe
bonesHn uyenoBeka. bBonesHM C HacneACTBEHHOW NPeApacrnonoXeHHOCThHO.
3HayeHVe MeAVLMHCKOW TeHETUKM B NMPeaoTBPaLeHNN U NeYeHNN TeHETUYECKNX
3ab0neBaHN YenoBeka. MefMKO-TeHETUYECKOE KOHCY/bTUpoBaHue. CTBOJIOBbIE
KNeTKun. MOoHATUE «TeHETUYECKOro rpy3a». DTUYECKME acnekTbl UCCNeaoBaHuiA B
06/1aCTN pejakTMPOBaHUA TreHOMA 1 CTBOJIOBbIX K/ETOK.

"eHeTUYecKMe (aKTOpbl MOBbLILEHHOW YYBCTBUTENbHOCTU 4YenoBeKa K
(h13NYECKOMY N XMMUYECKOMY 3arpsi3HEHUIO OKpY»KatoLlel cpefbl. eHeTnyeckas
NpespacrnofioKeHHOCTb Ye/iI0BeKa K NaTosiorusm.,

JdemoHcTpanuu

Tabnuubl 1 cxembl: «Kapuotun 4yenoBeka», «MeToabl U3YYEHUS TeHETUKN
yenioBeka», «I"eHeTn4yeckume 3ab0s1eBaHNs YeoBEKa.

IMpakTuyeckasi padora «COCTaB/IEHNE N aHA/IU3 POLOC/IOBHOM».

Tema 15. Cenrekunst Opranu3sMoB

[lomecTvKaumss n cenekumsi. 3apoXKaeHuve Ccenekunum n  LOMECTUKaLMN.
Yyenne H. V. BasunoBa 0 LleHTpax MPOUCXOXAEHNA W MHOroobpasms
KY/IbTYPHbIX pacTeHuid. Ponb Cenekuum B CO34aHUM COPTOB PacTEHMI U MOPOL
XMBOTHbIX. CopT, nopofa, wWTaMm. 3aKOH T[OMOJIOTMYECKMX pPAdoB B
HacneACTBEHHON um3MeHumBocTM H. W. BaBwunoBa, ero 3HayeHue AN
CeneKLMOHHOM paboThl.

MeToabl CeNeKUMOHHOW paboTbl. VICKYCCTBEHHbIA OTO6OP: MaccoBbIA W
MHAMBUAYaNbHbIA.  JTanbl  KOMOWHALMOHHOW  cenekumn.  McnbiTaHue
npoussogutener no notomctsy. OTO60OpP MO reHOTUMY C MOMOLLGHD OLEHKM
(heHOTMMa NOTOMCTBA 1 OTOOP MO reHOTUMY C NoMoLWbHo aHanm3a JHK.

ICKYCCTBEHHbIA ~ MyTareHe3 Kak  MeTOZ4  CefleKLMOHHOW  paboTbl.
PafnauMOHHBIA 1 XUMUYECKMIA MyTareHe3 Kak UCTOUYHUK MyTauuin y KynbTYPHbIX



(hopM oOpraHn3mMoB. VIcnonb3oBaHWe TFEHOMHOrO pefakTUPOBaHUA W METOLOB
pekoMOuHaHTHbIX AHK 14 nonyyeHns ncxofHOro marepuana ansa cenekuum.

[MonyyeHune NoUMNIOUNL0B. BHyTpuBMA0Bas rmépunamsayms.
B/M3KOPOACTBEHHOE  CKpellvBaHWe, WM UHOPUAWMHT.  HepoacTBeHHOe
CKpewmBaHue, wam ayTopuauHr. Feteposnc M ero npuyuHbl. Mcnonb3oBaHue
rereposuca B cenekumun. OTpanéHHas rubpugmsaums. MNpeogoneHue 6ecninogns
MEXBUL0BbIX TMOPUA0B. JOCTMXEHUSA CENTEKLMN PACTEHUIN N XKUBOTHbIX. «3enénas
PEBOIIOYUA).

CoxpaHeHne N N3yyeHne reHeTUYeCKNX PecypcoB KyNbTYPHbIX pacTeHuin v
UX  OUKUX — poauyen  and co3faHuMsi  HOBbIX — COPTOB UM TMOGpMAOB
CE/Ib,CKOXO3ANCTBEHHbIX  KYNbTYP.  M3yuenue, coxpamenue u  ynpaeieHue
ceHenuU4YecCKumu pecypcamu CeNbCKOXO3AUCMBEHHBIX U NPpOMbBICT06bIX HCUBOMHDBIX
6 Yyeyix yayduleHus cywecmeyrowux u CO30AHUSL HOBbIX I’lOpO@, JAUHULL U Kpoccoes, 6
mom 4ducie C NpuUMeHeHuem CO6PeMEHHbLX Memooos HAYy4HblX uCCJZQOOGCZHul:Z,
nepeodosvix uoell U nepCcnekKmuBHbIX MexHoI02UL.

JdemoHcTpanuu

MopTpeTbl: H. . Basunos, . B. MuuypuH, . . KapneyeHko, I1. T1.
JlykbsiHeHKo, b. J1. Actaypos, H. bopnoyr, A. K. benses.

Tabnuupl 1 cxembl: «LLeHTPbI MPONCXOXAEHNA 1 MHOT006pasuns KyfbTYPHbIX
pacTeHnin», «3aKOH rOMOJIOrMYECKNX PAAOB B HaCNeACTBEHHON M3MEHUMBOCTU,
«MeTofabl cenekumm», «OTaanéHHas rnopmansaumns», «MyTtareHes».

JlaGopaTopHas padora «/13yyeHne cOpTOB KYNbTYPHbIX pacTeHWUA 1 Nopos,
AOMALUHUX YXNBOTHBIX».

JlaGopaTopHan padora «/13y4yeHne METOA0B CeEKLMM PaCTEHUIN».

IpakTuyeckas padora «[1pMBMBKa PACTEHNIN,

Okckypeust «OCHOBHbIE METOAbl U [JOCTMXKEHMSI CeNeKUMN pacTeHuin u
YXMBOTHbIX (Ha CENEKLNOHHYHO CTaHUuo, NnJeMeHHYH (hepmy,
COPTOMCMbITATENIbHbIA  Y4aCTOK, B TEM/IMYHOE XO3AMCTBO, B /1abOpaTopuUio
arpoyHvBepCcUTETA UM HAYHHOIO LeHTpa)».

Tema 16. BUOTEXHO0JIOTHSI M CHHTETHYECKAsI OHOJIOTUA

OO6beKTbl, MCMNOMb3yeMble B OMOTEXHOMOTMKU, — K/IETOYHblIE W TKaHeBble
KYNbTYpbl, MWKPOOPraHu3mbl, Nx XapakTepucTumKa. TpaanuMoHHas
ouoTexHonorua:  xneboreyeHue, MOMyYeHME  KUC/IOMOJSIOYHbIX  MPOAYKTOB,
BUHOZenne. MUKPOOMONOrnYecknin  cmHTe3. OOBEKTbI MUKPOOMOMOTNYECKIMX
TeXHONOrnin. NMpon3BoAcTBO 6e/1Ka, aMMHOKMCIOT Y BUTaMUHOB.

Co3fjaHne TeXHONOrNA N UHCTPYMEHTOB Lie/IeHanpaB/IeHHOr0 U3MEHeHUs U
KOHCTPYMPOBaHWUA TEHOMOB C Lie/bK NOMYyYeHUs OpraHM3mMoB U UX KOMIMOHEHTOB,
COAepXaLmnx He BCTpeyaroLLmecs B MpupoLe OMOCUHTETUYECKME MYTU.



KnetouHast mMHXeHepusi. MeTofbl KynbTypbl KNETOK WM TKaHe pacTeHuin u
XMBOTHbIX. Kpuobankn. Comatunyeckas rvopuamsaums u  CcOMaTUYeCKMil
ambpuoreHes. lcnonb3oBaHWe ranjongoB B CenekUuMn pacTeHuin. Ilonyuenue
MOHOKIIOHAIbHLIX aumumein. Hcnoav3osanue MOHOKIOHAIbHBIX U NOJUKTOHATbHBIX
anmumen 6 meouyuHre. VICKYCCTBEHHOE OMNOAOTBOPEHME. PEKOHCTPYKUUS
ANLEKNETOK M K/IOHMPOBaHWE XMBOTHbIX. MeTog TpaHCcnnaHTaumMm sgep KIeTok.
Texnonocuu 0300p08]l€Huﬂ, KYJ1omueupoeanu: u MUKDOKIIOHAJIbHO2O
PASMHOMNCEHUA CeNbCKOXO03AUCMBEHHBIX Kyjibmyp.

XpoMOCOMHast M TeHHas WHXeHepus. VICKYCCTBEHHbIA CUHTE3 TeHa WU
KOHCTpynpoBaHue pekombuHaHTHbIX AHK. Cozdanue mpanceennvix opeanusmos.
JOCTVKeHN 1 NepcnekTuBbl  XPOMOCOMHOW U TEHHOW  UHXEHepuw.
JKONOrnYecKme 1 aTuyeckme nNpobeMbl FeHHON HXEHEPUN.

MeanunHckne uotexHonornu. foctreHoMHasa Lmgposas meamumHa. MLP-
AvarHoctTuka. MeTabo/oMHbIA  aHaIn3, TEeHOLEHTPUYECKUIA aHaiv3 npoTeoma
yenoBeka [N OLEHKM COCTOAHUS €ero 340poBbfA. licnonb3oBaHWe CTBOJIOBbIX
KneTok. TapreTHas Tepanua paka. 3D-6MonHXeHepusi A0S paspaboTku
(hyHOAMEHTa/IbHbIX OCHOB MELUUMHCKMX TEXHOMNOrWW, CO3[4aHUs KOMIMIEKCHBIX
TKaHei CovyeTaHWeM TEXHONOrNA TPEXMEPHOr0 GMONPUHTUHIA U cKaddonamHra
AN peLleHns 3aaa4 NepcoHaIn3npoBaHHON MeAULMHBI.

Co3flaHne BEKTOPHbIX BaKUMH C LEebio 0b6ecrneyeHns KOMOUHMPOBaHHOWA
3alWmnTbl OT BO36yauTeneii OPBW, ycTaHOBNEHWE MOJMEKY/SPHbLIX MEXaHU3MOB
(hyHKUmnoHMpoBaHna PHK-cogep)kalumx BMPYCOB, BbI3bIBalOLWMX 0CO60 OMacHbIe
3ab60/1eBaHNA YeN0BeKA U XKMBOTHbIX.

JdemoHcTpanumn

Tabnuupbl 1 Cxembl: «/ICnonb3oBaHWe MUKPOOPraHM3MOB B MPOMbILLIEHHOM
MPOU3BOACTBE», «KNeToUHan NHXEeHepUs», «I eHHaa NHXeHepus».

JlaGopaTopHas padora «/13yyeHne 06bEKTOB BUOTEXHONOM NN,

IIpakTnyeckas padora «[101y4yeHNe MONOYHOKMNCLIX NPOAYKTOB.

Okckypeusi «BUOTEXHOMOMNA — BadKHeWWas MPOM3BOAMTENbHAA Cuna
COBPEMEHHOCTM (Ha BMOTEXHOMOrMYECKOE NPON3BOLCTBO)».

11 KJIACC

Tema 1. 3apo:kneHue W pa3BUTHE 3BOJIONMUOHHBIX NPeEACTABICHUHA B
OHoI0TNH

JBontounoHHas Teopus Y. [apsuHa. T1peAnocbinku  BO3HWKHOBEHUA
fapBuHM3Ma. XK13Hb N Hay4yHasa feAaTtenbHocTh Y. JapBuHa.

[BWKyLLMe cubl 3B0MOLMM BMAOB MO Y. [apBuHY (BbICOKaA NHTEHCUBHOCTb
Pa3MHOXXEHWA  OpPraHW3MoB, HacneAcTBeHHas  M3MeHYMBOCTb, 6opbba  3a
CYLLLECTBOBaHWE, eCTECTBEHHBI U NCKYCCTBEHHBIA 0TOOP).



OdopmneHne cuHTeTUYeCKOW Teopun 3Bontouun (CT3). HeiTpanbHas
Teopusa  sgonoumn.  COBpeMeHHas  3BO/IOUMOHHAsA  6uonorua.  3HayeHue
3BOJIHOLMOHHOM TeOPUN B (HOPMUPOBAHNM CTECTBEHHO-HaYYHOW KapTUHBbI MUpa.

JdemoHcTpanuu

MopTpeTbl: Apuctotens, K. JlIuHHel, XK. b. Jlamapk, 3. XK. CeHT-Unep, XK.
KtoBbe, Y. AapsuH, C. C. YeTtBepukos, N. N. LLimanbrayseH, K. XongeiH, 4. K.
benses.

Tabnuubl 1M cxembl: «Cuctema >kuor npupogbl (Mo K. JIMHHeo)»,
«JlecTHMUA XMBbIX cyuwlecTB (Mo Jlamapky)», «MexaHusM (QOpMUpPOBaHMS
NPUCMOCOGNEHNIA Y pacTEHUA N XMBOTHbLIX (N0 Jlamapky)», «KapTa-cxema
MapLupyTa nyTewectsust Y. [lapuHa», «Haxoaku Y. OapBuHa», «PopMbl 60pbObI
3a CyllecTBOBaHMe», «llopodbl ronybein», «MHOroobpasne KynbTYpPHbIX (hopM
KanycTbl», «[10pofbl AOMALLHMX XXMUBOTHbIX», «Cxema 06pa3oBaHNs HOBbIX BUA0B
(no Y. [apBuHy)», «Cxema COOTHOLLUEHMSA [ABWKYLMX CUN  3BOJHOLNY,
«OCHOBHbIE MOJIOKEHNA CUHTETUYECKOW TEOPUM 3BOMIOLMN.

Tema 2. MUKPO3BOJIIOLNS U €€ Pe3yJIbTaThl

[Monynaums Kak snemeHTapHas eguHuLa asonouun. CoBpemMeHHble METOARI
OLEHKM TeHeTUYecKoro pasHoobpasust M CTPYKTYpbl nonynsuui. M3meHeHue
reHogoHga MonynAuMU Kak 3/1eMeHTapHOe 3BOMIIOUMOHHOE SABNEHMEe. 3aKOH
reHeTM4YecKoro pasHoeecust [pk. Xapau, B. BaiiH6epra.

AneMeHTapHble (aKTopbl (ABWXKYLLME CWMbl) 3BOMAKOUMK. MyTaLNOHHBINA
npouecc. KomMbuHaTMBHas W3MeHUYMBOCTb. [lpeldd TreHOB —  C/lyyaiiHble
HeHanpaB/ieHHble  M3MEHEHUs 4YacToT anfiefled B nonynauusax.  gdekT
ocHoBatens. JAggexkm oOymoiiounoeo eopaviwka. CHUdCEHUe 2eHemUyecKo2o
pasznooopazus: npuuunsl u cieocmeus. llposenenue s3gpghexma Opeiigha 2enog 6
bonvuux u  manelx  nonyaayusx.  Murpayun.  M3onsuma Nonynsuumi;
reorpagpuyeckas (MpocTpaHCTBEHHas), buonornyeckas (PenposyKTUBHas).

ECTecTBEHHbIA OTGOp — HanpaBnAwWMA - akTop 3BofoUMKM. PopMbl
eCTECTBEHHOro otbopa:  ABWXKYLLMIA,  CTabUNM3UPYIOLNIA,  pa3pblBatoLLNiA
(an3pynTuBHbIA). Monosoin 0T60pP. BO3HMKHOBEHME WM 3BOJMOLUMSA COLMAIBHOMO
MOBEAEHMS XKMBOTHbIX.

[MpnCcrnoco6/ieHHOCTb  OPraHM3MOB  KaK  pe3y/ibTaT  MUKPO3BOMIOLUUN.
BO3HMKHOBEHME  MPUCMNOCOGMEHMIA Yy  opraHuM3mMoB.  Apomopdo3bl  ”
nanoagantaunn. MNprmMepbl NPUCNocobneHnd y OpraHn3MoB: MOP(0/IOTMYECKIE,
(hm3monornyeckme,  GMOXMMUYECKMe,  MnoBeAeHYeckne.  OTHOCUTENIbHOCTb
NPUCMoco6/1IEHHOCTH OpraHM3MOB.

Bug, ero kputepum un CTpykTypa. BupgoobpasoBaHve Kak pesynbrar
MUKPO3BOMOUMKN. M30NnAums — KIo4YeBOW (hakTop BupoobpasosaHus. MMytn u
CNnocobb! BMA000pa3oBaHNs: annonaTpuyeckoe (reorpagmyeckoe),



cUMnaTpuyeckoe (akonorunyeckoe), «MTHOBEHHOE» (nonnnnongmsaums,
rmépungmsaums). AnntensHOCTb 3BOHOLMOHHBIX NMPOLIECCOB.

MexaHn3mbl (HOPMUPOBaHNA BMOIOrMYECKOro pasHoobpasus.

Pofb  3BOMOLUMOHHOMW 6Guonoruv B pa3pabOTKe HayuHbIX METOAO0B
coxpaHeHus 6ropasHoobpasns. MUKPO3IBOMOLMS 1 KO3BOJKOLMA NapasuToB N X
X035eB. MexaHu3Mbl (DOPMUPOBAHUS YCTOMUMBOCTN K aHTUOMOTUKAM M CMOCOObI
60pbObI C He.

JdemoHcTpanuu

MopTpetbl: C. C. YeTBepukos, 3. Map.

Tabnmubl M cxembl: «MyTauMOHHas W3MEHUYMBOCTb», «llonynsaunmoHHas
CTPYKTYpa Buga», «Cxema nposBieHNs 3akoHa Xapan—BainHbepra», «svxyLine
CWUNbl 3BOMTOLUN», «IDKONOrMYecKas U30NALMA NONYNAUMiA CeBAHCKOW (openu»,
«["eorpagmyeckas  M30M1AUMA  JINCTBEHHULUBI  CUOMPCKOM U JIMCTBEHHULLbI
AaypcKor», «onynsunMoHHbIe BOSTHbI YACTIEHHOCTU XULLHMKOB U XepTB», «Cxema
OECTBMS eCTECTBEHHOr0 0T6opa», «dPopMbl 60pbObI 3a CYLLECTBOBAHME,
«HOYCTpUabHbIA MenlaHn3M», «XXuBble UCKOMaemble», «OKPOBUTENbCTBEHHAA
OKpacka YXUBOTHbIX, «[MpepynpexaatoLas OKpacka YXUBOTHbIX,
«Pusmonornyeckme agantauum», «lpucrnocobneHHOCTb OpraHM3mMoB U eé
OTHOCUTENBbHOCTb», «KpuTepumn Buaa», «Buabl-aoBoliHNKN», «CTPyKTypa Buia B
npupoge», «Cnocobbl BUA006pa3oBaHNs», «I eorpamyeckoe BuUA006pa3oBaHMe
TPEX BWAOB NaHAblWel», «3IKONOrnMyeckoe BMA000pa3oBaHMe BULOB CUHULL,
«lonmnnonabl pacTeHnn», «KanycTHO-peeyHbIA rnépua».

Ob6opynoBaHve: repbapun pacTeHNiA, KOMNMEKLMN HACEKOMbIX, Yydena NTuL 1
3Bepeil C npumepaMu pasfiMYHbIX MPUCMIOCOBNIEHNIA, Yydena NTUL W 3Bepei
pasHbIX BWAOB, repbapun pacTeHW BGAM3KMX BWAOB, 06pPa30BaBLUNXCS
pas/IMYHbIMKU crocobamu.

Jlaboparopnas padora «BbifBNeHWe W3MEHUMBOCTU Y OCO6ei OfHOro
BUAA».

JlaGopaTopHasi  pa6ora  «[1pucnocobneHns  opraHuMsamMoB M UX
OTHOCUTE/IbHAA LIeN1ecoobpasHOCTb.

JlaGopaTopHasi padora «CpaBHeHVMe BMAOB MO MOPMOOrNYECKOMY
KPUTEPUIO».

Tema 3. Maxkpo3Boouus U eé pe3yabTaThbl

MeTofbl  M3y4eHWA  MaKpo3BOMOUMW.  [1aIeOHTONOTNYECKME — METOAbI
n3ydyeHns 3sonouun. [lepexofdHble (QOPMbl UM (PUMIOTEHETUYECKME  PALbI
OpraH13Mos.

Buoreorpaduueckme Metodbl M3y4veHus asonouun. CpaBHeHWe (nopbl U
(hayHbl MaTepuKOB U OCTPOBOB. Buoreorpaguyeckne obnactn 3emnn. Bugbl-
3HIAEMUKN U PENNKTBI,



AMOPMOIOTMYeCKNe MU CPaBHUTENIBHO-MOP(ONIOrNYeckme MeTofbl U3yYeHUS
3BoNMOUNKN. [eHeTUYeCKMe MexaHU3Mbl 3BOMKOLMK OHTOreHesa W MNOSABIEHUSA
3BO/IIOUMOHHBLIX ~ HOBLUECTB.  [OMOMOrMYHbIE U aHa/IOTUYHbIE  OpraHbl.
PyauMMeHTapHble  opraHbl 1 ataBusMbl.  MonekynapHo-reHeTn4eckue,
OVOXMMUYECKME M MaTeMaTMyecKme  MEeTOAbl  M3Yy4eHuUA  3BONHOLMMN.
FoMonornyHble reHol. COBpPeMeHHble MeTOAbl MOCTPOEHWUA (UIOreHETUYECKUX
[lepeBbLEB.

XPOMOCOMHbIe MyTaL K 1 3BO/IOLNSA TEHOMOB.

Ob6Lme 3aKOHOMEPHOCTU (npaBwufia) 3BONKOUMWN. [lpunyun cmenvt ynxkyuil.
HeobpaTumocTb 3Bonouun. AgantvBHas pagvauus. HepaBHOMepPHOCTb TEMIMOB
3BO/IIOLNN.

JdemoHcTpanumn

MopTpeTbl: K. M. bap, A. O. Kosanesckuit, ®. Mionnep, 3. 'eKkenb.

Tabnumubl 1 cxembl: «PUNOreHETUYECKUIA PAL NOLWAAN», «APXEoNTepUKC»,
«3Bepo3ybble  Aulepbl»,  «Cterouedanbl»,  «PUHUOPUTBI»,  «CeMeHHble
nanopoTHUKM», «buoreorpamyeckmne 30HblI 3eMnu», «[peid KOHTUHEHTOBY,
«PenuKTbl», «HayanbHble CTaguy 3MOPUOHAILHOTO PasBUTUA  MO3BOHOYHbIX
YXMBOTHbIX», «[ OMONOrMYHbIE W aHa/IOTUYHbIE OpraHbl», «PYyoUMEHTbI»,
«ATaBU3MbI», «XPOMOCOMHble Habopbl 4YesnoBeka W LWMMMaH3e», «[ flaBHble
Harnpas/fieHNs 3BONOLNNY», «O6LLIME 3aKOHOMEPHOCTW 3BOSTHOLINN.

Ob6opypfoBaHMe: KOMNeKUuun, repbapumn, MynsHKM MCKOMAeMbIX OCTATKOB
OpraHn3MoB, MYNSXKU FTOMOMOTMYHbIX, aHANIOrNYHbIX, PYAMMEHTapPHbLIX OPraHoB U
aTaBM3MOB, KO/INEKLIMN HACEKOMbIX.

Tema 4. Ilponcxo:kaeHue U pa3BUTHE JKM3HU Ha 3emJie

Hay4yHble runotesbl MPOUCXOXKAEHUA XXWU3HM Ha 3emne. A6uOreHes wu
naHcrnepmus. [loHay4Hble NPeACcTaBNeHNA O 3apPOXKAEHUN YKU3HW (KpeaLyOoHN3M).
['MnNoTe3a NOCTOAHHOIO Camo3apoXAEeHNA XKN3HU U eé ONpoBepXKeHne onbiTamn .
Peaw, J1. CnannaHuaHu, f1. Mactepa. MNMponcxoxaeHne Xn3Hu n actpobmonorus.

OCHOBHbIe aTansl HeopraHM4ecKon 3BONOLLUN. MnaHeTapHas
(reoniornyeckas) 3sonouMA. XUMUYECKas 3BOMOUMA. AOMOreHHbIA CUHTE3
OpraHNYeckmx BeLLecTB U3 HeopraHuyeckux. OnbiT C. Mwunnepa u . KOpw.
Ob6pa3oBaHne nonMMepoB M3 MOHOMepoB. KoauepsatHad runotesa A. .
OnapuHa, rmnoTesa NepBMYHOro 6ynboHa k. XonaeiHa, reHeTu4eckas rmnoTesa
. Ménnepa. Pubosnmbl (T. Yek) u runotesa «mupa PHK» Y. Tunbéepra.
dopmMupoBaHne MembpaH 1 BO3HUKHOBEHMWE MPOTOK/IETKM.

VcTopua 3emnn m MetTofbl €€ u3ydyeHusa. lLIcKonaemble oOpraHuyeckue
ocTaTku. [eoxpoHonorus © eé wmetofbl. OTHOCMTENbHAA W abCoMOTHAS
reoxXpoHonorus. ['eoxXpoHonornyeckas LWKana: 30Hbl, 3pbl, NEPNOLbI, SMOXN.



HauanbHble 3Tanbl OpraHW4Yeckor 3ssonoumun. [losBneHve u  3BoNOLUSA
MepBbIX K/IETOK. IBONOUMA MeTabonm3ma. BO3HMKHOBEHME MEPBbIX 3KOCUCTEM.
CoBpeMeHHble MUKPOOHbIe BUOMNEHKN KaK aHasior nepBbiX Ha 3emsie cO0bLLEeCTB.
CtpomatonuTel. [MpoKapmnoTbl N 3yKapuoThl.

[MponcxoxaeHne aykapmot (CumburoreHes). 3BOMHOLIMOHHOE NMPOUCXOXAeHME
BUPYCOB. [1pOuCXOXAEeHWe MHOrOK/IETOUYHbIX OpraHu3moB. BO3HUKHOBEHME
OCHOBHbIX rpynn MHOIOK/MEeTOYHbIX OPraH1U3MOB.

OCHOBHbIe 3Tarnbl 3BOMIOLUMM BbICLUMX pacTeHUiA. OCHOBHble apoMOp(O3bl
pacTeHMin. BbIxog pacTeHWid Ha cylwwy. [losiBneHWe CMNOpPOBbIX PacTeHMIn U
3aBoeBaHMe uMnU cywn. CeMeHHble pacTeHusa. [poucxoxieHne LBETKOBbIX
pacTeHuiA.

OCHOBHble 3Tanbl 3BOMOUMM XMBOTHOTO Mupa. OCHOBHble apoMop®o3bl
XXMBOTHbIX. BeHAckas hayHa. KemOpUIACKNA B3pbIB — MOSABNEHME COBPEMEHHbIX
TUNOB. lNepBble XOPLO0BbIe XXMBOTHbIE. XKM3Hb B BOAE. DBO/MOLMA NMO3BOHOYHbIX.
[MponcxoxaeHne amuonin n pentunuii. FPOUCXOXKAEeHWE MIEKOMUTAIOLWMX 1
ntvy. TMpuHUMn  KoYeBoro apomopdo3a. OcCBOeHWe 6Gecno3BOHOYHLIMU U
MO3BOHOYHbLIMWN YXMBOTHLIMU CYLLIN.

Pa3BuTME XM3HW Ha 3emne MO 3paMm W Mepuofam: apxer, MNPOTepo3oi,
Nnasneo3oin, Me3030M, KaiHO30M. O6lasd  XapakTepucTuka Kivmata MU
reo/iornyecknx rnpoteccos. llosBneHNe M pacLBeT XapakKTepHbIX OpraHu3moB.
¥Yrneobpa3oBaHuWe: ero yc/ioBUs 1 BINAHKE Ha ra3oBblil COCTaB aTMOCHepbl.

MaccoBble BbIMUPaHUS — 3KONOTMYeCKNe Kpu3nUcbl NpoLLnoro. MpuynHel un
CNeACTBMA MAcCCOBbIX BbIMMpPaHuiA. COBPEMEHHbIA 3KO/IOTUYECKUIA KPU3UC, €ero
ocobeHHocTW. [Mpobnema coxpaHeHNs bruopasHoobpasuns Ha 3eme.

CoBpemeHHasa cucTeMa opraHuyeckoro mwvpa. MNpuvHLMNbE Knaccugpukaumm
opraHu3moB. OCHOBHbIE CUCTEMATUYECKIMe rpynrbl OPraHU3MoB.

JdeMoHCcTpanuu

MopTpeTbl: ®. Peaun, J1. CnannaHuaHu, J1. MNactep, . . MeuHukos, A. .
OnapuH, K. XongeiH, . Ménnep, C. Munnep, I. FOpw.

Tabnuubl 1 cxembl: «Cxema onbita . Pean», «Cxema onbita J1. [NMactepa no
M3YYeHUI0 CcamMo3apoXaeHus »XnsHm», «Cxema onbita C. Munnepa, I'. FOpu»,
«QTanbl  HEOpraHM4Yeckom  3BoNOUMKM»,  «[ EeO0XPOHOMOrMYecKas  LuKana,
«HayvanbHble 3Tanbl OPraHNYecko 3BonLMU», «Cxema 06pa3oBaHUS 3yKapuoT
NyTéMm cumbuoreHesa», «CucTema XMBOWM npupodbl», «CTpOoeHWe BuUpyca,
«ApoMopho3bl  pacTeHUn», «PUHUODUTLI», «OAHOK/IETOYHbIE BOLOPOC/IN,
«MHOrokneTouHble Bogopocnn», «Mxu», «[1anopoTHUKK», «I 0N0CEMEHHbIE
pacTeHus», «OpraHbl LBETKOBbIX pacTeHUii», «Cxema pa3BUTUSA XXUBOTHOMO
Mupa», «ApoMopo3bl XXMUBOTHbIX», «lpocTenmne», «KULWEYHONONOCTHbIE,
«[1nockune yepsu», «Y/1IEHUCTOHOTMEY, «Pbl0ObI», «3eMHOBO/HbIEY,



«[1pecMbikatowmecsa», «MTuubl», «Mnekonutalowme», «Pa3BUTUE >KU3HU B
apXencKon ape», «Pa3BuUTUE XKN3HWN B NPOTEPO30MCKON 3pe», «Pa3BUTUE XXU3HU B
Naneo30MCKoM ape», «PasBUTME XKU3HU B ME3030MCKOIN ape», «Pa3BuUTHE XKU3HW B
KaiHO30MCKO ape», «CoBpeMeHHas CMCTeMa OpraHM4eckoro Mypa.

O6opypnoBaHue: repbapum pacTeHWin pasfMYHbIX OTAEN0B, KOMNeKuun
HaceKOMbIX, BNIia&XKHble NpenapaTbl XXMBOTHbIX, PAKOBWMHbI MOJITFOCKOB, KOMNEKLMM
UrIOKOXMX, CKeNeTbl MO3BOHOYHbIX >KMBOTHbIX, uYydena NTUL W 3Bepei,
KONNMEKLUMN OKaMEHENIOCTEe, MOMe3HbIX WCKOMaeMbIX, MYNSHXKM OpraHNYecKumx
OCTaTKOB OpraHM3MOB.

Bupryanbnas  saGopatopnasi  pabora «MopgennmpoBaHWe  OMbITOB
Mwunnepa—HOpu No n3yyeHnto abMOreHHOro CMHTe3a OpraHNYecKnX CoeiMHEHW B
NnepBUYHOM aTMmocepe.

JlabopaTopHass pabGora «/I3ydyeHMe U ONUCaHME WCKOMAaeMbIX OCTATKOB
[PEBHUX OpraHnM3MoB».

IMpakTnyeckasi padora «/I3yyeHMe OCOOGEHHOCTENM CTPOEHMSI pacTeHuN
pa3HbIX OTAEN0B».

IMpakTuueckasi padora «/13y4yeHne 0COOEHHOCTEN CTPOEHMS MO3BOHOYHbIX
YXUBOTHbIX.

Tema S. IIpoucxoxkaeHue yeja0BeKa — AaHTPOIOIeHe3

Pa3genb! 1 3a4ayv aHTpornosiorun. Metofbl aHTPONONOT NN,

CTaHOBNEHME MpeLCcTaBNeHNn O MPOUCXOXAEHUN 4enoBeKa. PennrnosHble
B0O33peHus. COBpPeMEHHbIE Hay4YHble TEOPUM.

CXO[CTBO Ye/oBeka C XXMBOTHbIMU. CCTEeMAaTMUECKOE NOMOXKEHWE YenloBeka.
CBuaeTenbCcTBa  CXOACTBA  YeNOBEKA C  XKMBOTHbIMW:  CPaBHUTENbHO-
MOp(oN1ornyeckue, aMBpPUONOrnyeckue, (h131010r 0-6MOXNMUNYECKIE,
nosefeHyeckne. OTINUNA YenioBeKa OT XXMBOTHbIX. [pSAMOX0XAEHME U KOMINIEKC
CBSI3aHHbIX C HWMM MPWU3HAKOB. Pa3BMTUe TOIOBHOMO MO3ra 1 BTOPON CUMHa/IbHOM
CUCTEMBI.

[BmXKyLne cunbl ((hakTopbl) aHTPOMOreHesa: GMONOrnYeckme, coumasbHble.
COOTHOLLIEHME BMONOrNYECKMX M COLMasIbHBIX (PAaKTOPOB B @aHTPOMOreHese.

OCHOBHble CTaiM aHTpororeHesa. PaHHWEe 4enoBeKoObpasHble 006e3bsAHbI
(MPOKOHCYbI) U paHHWE MOHTMAbI — 06LLMe NMPeaKn YenoBeKO0bpasHbIX 06e3bsH U
nofein. ABCTPaNoNUTEKN — [ABYHOrne npefaku noden. YenoBek ymenblid, nepeble
N3roTOB/IEHNS OPYAMIA Tpyaa. UenoBek NpAMOXOAALLMIA MU NEPBbIA BbIXOA, /HO4ei
3a npegenbl  Adpukun.  Yenosek reigenbbeprckni  —  06WMA  Npeaok
HeaHepTa/IbCKOro YenoBeka M YenoBeka pasymMHOro. Yenosek HeaHAepTa/lbCKUI
KakK BWf NoJei XONoAHOro Knumara. YenoBek pasyMHbIA COBPEMEHHOrO TUMa,
[EHUCOBCKUI YeNOBEK, OCBOEHME KOHTMHEHTOB 3a npegenamMv  AGpuKK.
[ManeoreHeTvKa 1 Nasieor eHOMMKa.



JBONOUMA COBPEMEHHOIO YenoBeka. ECTeCTBEeHHbI OTO60P B NOMynAUMsX
yenoBeka. MyTaLMOHHBIN Mpouecc U noMmopduamM. MonynsuMoHHbIE BOJHbI,
Apeid reHoB, Murpaums U «3PgeKkT ocHoBaTeNs» B NOMyNAUUAX COBPEMEHHOrO
YesioBeka.

Uenoseuveckne pacbl. lMoHATME O pace. Bonblume pacbl: eBponeovgHas
(eBpasuiickasl),  aBCTpano-HerpomaHas  (3KBaTopuanbHas)),  MOHro/nougHas
(a3naTcko-amepukaHckas). Bpema v nyTu pacceneHusi 4esioBeka Mo M/aHeTe.
EAVMHCTBO  yenoBeyecKMx  pac. HayyHad  HecOCTOATE/IbHOCTb  pacu3ma.
Mpncnoco6/ieHHOCTb  YenoBeKa K pasHbIM - YC/IOBUAM  OKPYXKatoLLeil cpefbl.
BnusiHne reorpadmyeckoil cpedbl UM Apeidia reHoB Ha  Mopdqonoruio u
(bM3NONOT MO YenoBeKa.

MexgucumnanHapHole  mMetodbl B (om3myeckoi  (6MONOrnyeckom)
aHTpornosiorMn.  OBOJIIOLUMOHHAA  aHTporMosiorMs 1 ManeoaHTPOonosorus
Ye/IOBEYECKMX Nonynaumin. buocoymanbHble UCCNef0BaHUA NPUPOLbI YesioBeKa.
ccnepgoBaHme KO3BOMHOLMM BMONOMMYECKOTO M COLMA/IbHOMO B YeNOBEKE.

JdemoHcTpanuu

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

Tabnumubl 1 cxembl: «MeTofbl aHTPOMO/ON UK, «I"ONIOBHON MO3I YesioBeKa,
«YenoekoobpasHble 006e3bsHbI», «CKeNeT 4enoBeka W CKeNeT LMMMIaH3e»,
«PYANUMEHTbI 1 aTaBu3Mbl», «[BVKYLLME CUIbl aHTPOMOreHe3a», «3BOOLNOHHOE
OPEBO  YenoBeKa», «ABCTPa/loNUTEK»,  «YenoBeK  yMenblit»,  «Yenosek
NPSAMOXOAALLMIA», «[JeHNCOBCKUIA YenoBek» «HeaHaepTanbLbl», «KpoMaHbOHLIbI»,
«[pefKn yenoBeka», «3Tanbl 3BONOLUN Ye/l0BEKA», «Pacbkl YeNI0BeKa».

O6opyfoBaHMe: MYNsHKM  OKaMeHenocTel, MpeagMeTOB  MaTepuasibHOW
KyNbTypbl  MPeAKOB  YenoBeka, penpogykuum  (dortorpadgun) KaptmH C
MU(ONOrMYECKUMU N OUONMEMCKMU  CHOXKETaMK  MPOUCXOXEHNSA YeslOBEKa,
(poTorpagmm Haxof4oK UCKOMaeMbIX OCTATKOB Yesi0BEKA, CKeNleT YesioBeka, MoAesb
yepena 4YefioBEKa W Yepena LWKMMMaH3e, MOAEeNlb KUCTU YefioBeKa WM KUCTU
LUMMMaH3e, MOAENN Topca NPeAKoB YesioBeka.

JlaGopaTopHnass padora «l/I3yyeHMe OCOOGEHHOCTENM CTPOEHUA CKeneTta
Ye/loBeKa, CBA3AHHbIX C MPAMOXOXKAEHNEM>.,

IIpakTiyeckas: padora «/13yyeHne IKOMOrMYECKMX afanTaLnin YenoBeka.

Tema 6. JkojiorMsi — HayKa O B3aHMOOTHOIICHUSIX OPraHU3MOB H
HAIOPraHU3MEHHBIX CHCTEM C OKPY/KaKIlel cpeaou

3apoxkaeHue 1 passutue akonorum B Tpygax A. N'ymbonbara, K. ®. Pynbe,
H. A. CeBepuoBa, 3. l'ekkena, A. TeHcnu, B. H. CykauéBa. Pasgensl 1 3agauyu
akonorunn. CeA3sb 3KOMOMMKN C SPYTrMMU HayKamu.



MeTogbl akonorun. llonesble HabMOAEHUS. DKCMEPUMEHTbI B 3KOMOMMK:
NpupogHble 1 nlabopatopHble. MogenmpoBaHue B 3KOMOTMW.  MOHUTOPWHT
OKpY>KaloLLLel cpefpl: NOKa/bHbIA, PErMOHaNbHbIN U FNO6abHBbINA.

3HayeHMe  3KOMOTMYECKUX  3HaHWIA 4N YenoBeka.  IKOOrm4yeckoe
MVUPOBO33PEHME KaK OCHOBA CBSA3eil YenioBeyvecTBa C Mpupogon. dopmmpoBaHme
3KO/0rMYeCKOM KynbTypbl Y 3KOMOTMYECKOW rPamMOTHOCTN HaCceNleHNs.

JdeMoHCcTpanuu

MopTpetbl: A. I'ymbonbar, K. ®. Pynbe, H. A. CeBepuos, 3. Nekkenb, A.
TeHcnn, B. H. Cykaués.

Tabnuubl 1 cxembl: «Pa3fenbl akonorum», «Metogbl akonorumny», «Cxema
MOHUTOPUHIra OKPY>KatoLLLe cpeabl».

JlaGoparopHast padora «13yyeHune METOA0B 3KO/I0r NYECKMX
nccnenoBaHnn».

Tema 7. Opranusmsl 1 cpeaa 00MTAHUS

Jkonornyeckre PakTopbl 1 3aKOHOMEPHOCTM UX feicTeums. Knaccudukaums
3KONOrMYeckmx pakTopoB: abnoTuyeckme, GMOTUYECKMe, aHTponoreHHble. O6LLve
3aKOHOMEPHOCTM [eNCTBUSA 3KONOrnmyecknx aktopos. Mpasuno mMuHumyma (K.
LLinpeHrens, HO. JInbux). TonepaHTHOCTb. OBPMOWOHTHbIE WU CTEHOOWOHTHbIE
opraHu3mbl.

Abnotnyeckne aktopbl. CBET KakK 3KOMOrMYeckuin (hakTtop. [eicTBue
pa3HbIX Y4aCTKOB CO/IHEYHOrO CreKTpa Ha OpraHu3Mbl. SKOIOTMYECKMe rpynrbl
PacTEHUA W >KMBOTHBLIX MO OTHOLUEHUIO K cBeTy. CurHasibHas posfb CBeTa.
doTonepmoaunsm.

Temnepatypa KakK 3KONOrm4yeckmin aktop. JencTBue TemnepaTypbl Ha
OpraHu3mbl. ONKWUIOTEPMHbIE Y TOMONOTEPMHbIE OPraHu3Mbl. IBPUTEPMHbIE Y
CTeHOTEPMHbIe OpPraHn3Mbl.

BnaXHOCTb Kak 3KOMOrmyeckuin aktop. [pucrnocobneHns pacTeHuid K
noaaepXaHuo BogHoro 6anaHca. Knaccugmkaumsi pacCTeHUMIn NO OTHOLUEHUIO K
Boge. [NprcnocobneHns XMBOTHbLIX K U3MEHEHWNIO BOAHOI0 pexXuma.

Cpefapbl 006MTaHWA OpPraHM3MOB: BOJHas, Ha3eMHO-BO3[YLUHas, MOYBEHHas,
rnybuHHas  NOAMOYBEHHAs,  BHYTPMOpPraHuaMeHHas.  PUNKO-XUMUYECKME
0COGEeHHOCTN cpef 06MTaHMS OpraHn3MoB. [lpucnocobneHns OopraHM3mMoB K
XXWM3HW B pa3HbIX cpefax.

Buonornyeckne putmbl. BHelWwHWe W BHYTPeHHME puTMbl. CyTOYHble U
rognyHble puTMbl. FPUCMOCO6/IEHHOCTL OPraHM3MOB K CE30HHBIM M3MEHEHUAM
YCNOBUI XXU3HW.

XKu3HeHHble  (hopMbl  OpraHM3MoB. T[TOHATME O )KM3HEHHOW hopme.
YK13HeHHble (DOPMbI PACTEHWIA: fepeBbs, KYCTaPHUKN, KYCTapHUYKW, MHOTO/IETHIE



TpaBbl, OfHONETHME TpaBbl. XXM3HEHHbIE (OPMbl >KMBOTHbIX: TUAPOOUOHTbI,
reobMoHTbI, a3PO6NOHTLI. OCOBEHHOCTM CTPOEHNA 1 06pasa XKU3HM.

Buotnyeckne  haktopbl.  Bugbl  GMOTMYECKMX  B3aMMOAENCTBUIA:
KOHKYPEHLMA, XULLHNYECTBO, CMMOMO3 1 ero ¢opmbl. NapasntmsmM, Koonepawms,
MyTYyann3m, KOMMeHcann3m (KBapTUPaHTCTBO, Hax/1ebHMYeCcTBO). HeTpoduyeckme
B3aumogencTemst  (Tonuyeckne,  gopuyeckue,  abpuyeckmne).  3HayeHMe
OMOTUYECKNX B3aMMOAEACTBUIA AN CYWECTBOBaHWA OpraHW3MoB B cpefe
06uTaHus. MPUHUMN KOHKYPEHTHOMO UCK/HOYEHUS.

JdemoHcTpanun

Tabnuubl N CXeMbl: «3IKOMOrn4Yeckme ¢akTopbl», «CBETOBOM CMEKTP»,
«QKOMOrMYeCKMe rpynrbl XXMBOTHBIX MO OTHOLUEHUIO K CBETY», «TenyioKpOBHbIe
XXNBOTHbIE», «XO0MOJHOKPOBHbIE XXMBOTHbIE», «®PU3MONOrNYecKne aganTaumm
XXUBOTHbIX», «Cpeabl 00MUTaHMA OpraHM3MoB», «buonornyeckme pPUTMbI»,
«KN3HEHHbIE  (DOPMbI  pPacTeHWUt»,  «KKU3HEHHble  (DOPMbl  XKMBOTHbIX»,
«QKOCUCTEMA LLMPOKONUCTBEHHOTO fleca», «QKOCUCTEMA XBOMHOIO fieca», «Lienu
NUTaHNA», «XULHNYECTBO», «llapasntuam», «KOHKYpeHUus», «Cumounos»,
«KOoMMEHCaNn3m».

O6opyaoBaHue: repbapuy PacTEHUA U XMBOTHbIX, MPUCMOCOBNEHHBIX K
BIMSHUIO  Pa3/INYHbIX 3KOMIOTMYECKUX (haKTOPOB, repbapun CBETOMOOMBLIX,
TEHeNtOMBbIX M TEHEBbLIHOC/IMBbLIX PaCTeHWA, CBETONHOOMBLIE, TEHENOMBbIE U
TEHeBbIHOC/IMBblE KOMHATHbIE pacTeHus, repbapumn 1 KoMnekuun Tensiontobmssbix,
3MMOCTOMKMNX, MOPO30YCTOMUMBBLIX PacTEHWUIA, Yydena MTUL, U 3Bepeit, repbapum
PacTeHMi, OTHOCAWMXCA K rurpogmTam, Kcepodmtam, Me3outam, KOMHATHbIE
pacTeHmsi AaHHbIX TPy, KOMNEKUUN XXMBOTHBIX, 00MTalOWMX B pasHbIX cpeaax,
repbapym U1 KONEKUMW PACTEHUA W XXMBOTHbIX, 006M1afaroWwmnx YepTamu
MPUCNOCOBNEHHOCTM K CE30HHLIM W3MEHEHUSIM YCNOBUIN KU3HK, repbapumn u
KOMNMEKLUMN PACTEHNIA U XXMBOTHBLIX Pa3/INYHBLIX XM3HEHHbIX (OPM, KOMNeKuun
YXMBOTHbIX, YHaCTBYHOLLNX B Pa3/IMYHbIX BMOTMUYECKNX B3aUMOAENCTBUSIX.

JlaGopaTtopHnas paGora «BblsiBNeHWE NPUCNOCOBNEHNIA OpPraHM3MoB K
B/IMSIHWIO CBETa».

JlaGopaTtopHas paGora «BblsiBNeHWe NpPUCNOCobIeHNIA OpraHu3MoB K
B/IMSHUIO TEMMEPATYpPbI».

JlaGopaTtopHasi paGora «AHATOMUYECKME OCOOEHHOCTU pPacTeHWA K3
pasHbIX MeCT 0OUTaHUA».

Tema 8. Ikos10rusi BUA0B ¥ NOMYJISIIM A

JKOMIOTUYECKME  XAPaKTEPUCTUKM  MOMyNALMK, Monynauma  Kak
ovonornyeckas cuctema. Ponb HEOAHOPOAHOCTU Cpefdbl, PU3NYeCKNX BGapbepoB U
0COOEHHOCTe 61onornv BUAOB B (POPMUPOBAHMMN MPOCTPAHCTBEHHON CTPYKTYPbI
nonynaumi. OCHOBHble MoKasaTenn MNONyNAuMnA:  YUCNEHHOCTb, MIOTHOCTD,



BO3pacTHass W MNoMoBad CTPYKTypa, pPOXKAaemMoCTb, MPUPOCT, TEMM pPOCTa,
CMEPTHOCTb, MUTpauus.

JKonoruyeckaa CTpyktypa nonynsaumu. OueHKa YMCNeHHOCTU nonynauuu.
AvHamuka nonynaumm n eé perynaums. bBUoTWYecKnini noTteHuman nonynsauuu.
MopgenupoBaHue AUHaMUKN nonynauuun. Kpmeble pocta YNCIEeHHOCTY Nonynaunn.
KpuBble BbDKMBaHMS. Perynaums 4ucieHHOCTM Monynsumid: ponb  (hakTopos,
3aBUCALLMX U HE 3aBUCALLNX OT MIOTHOCTU. DKOMOrnMYeckne ctpatermm smaos (r- u
K-cTparerun).

[MoHATME 06 3KO/MOrMyeckom Huwe Buaa. MectoobutaHme. MHOromepHas
MOZ€eNb 3KONOrMYyecko Huwn KA. XaTuyMHCOHa. Pa3mepbl 3KOMOrMYeCcKoi
HULLIW. T1oTeHUWaIbHas 1 peain3oBaHHaa HULLIN.

Bug kak cuctema nonynauyuin. Apeasibl BUAOB. Buabl M KX XXU3HEHHble
cTpaTerum. SK0NOrM4YecKne 3KBUBAIEHTI.

3aKOHOMEPHOCTM MNOBEAEHUS W MUTrpauuil >XMBOTHbIX. Buronornyeckune
NHBa3NN Yy>KepoaHbIX BUOB.

JdemoHcTpanuu

MopTpeT: K. V. XaTUMHCOH.

Tabnmubl 1 cxembl:  «OKOMOrMYECKMEe XapaKTEPUCTUKM  MONYIALUN»,
«[1poCTpaHCTBEHHAA  CTPYKTypa  nonynauum», «Bo3pacTHble  nupamuibl
nonynauum», «CKOpPOCTb  3acefieHNs  MOBEPXHOCTM  3eman  pas/IMyHbIMU
opraHusMamms», «Mogenb 3KONOrnM4eckom HULWK . . XaTumHCoHa.

Ob6opynoBaHue: repbapun pacTeHni, KONNEKLMMN XKUBOTHBIX.

JlaGopaTtopnasi  padora  «[1pUCMOCO6/IEHNA  CEMSH  pacTeHWd K
pacceneHno».

Tema 9. Ikoj0rus co00MIECTB., IKOJOTHIYECKHE CHCTEMBI.

CooblecTBa oOpraHuM3mMoB. BuougHo3 M ero CcTpyktypa. CBA3n mexay
opraHusMamu B 61oLeHO3e.

JkocucTema Kak OTKpbiTas cuctema (A. K. TeHcnum). DYHKLMOHA/bHBIE
ONOKM OpraHM3MOB B 3KOCWUCTEME: MPOAYLEHTbl, KOHCYMEHTbI, PefyLeHTbI.
Tpouyeckne YypoBHW. Tpouyeckue Lenn u ceTn. ABMOTUYECKME BNOKM
aKocucTeMm. I'ouBbl 1 Ubl B 3KocucTemax. KpyroBopoT BELLECTB U NOTOK 3HepPrum
B 9KOCUCTEME.

OCHOBHble  MoOKasaTenn  3KOCUCTEMbl.  bumomacca M npoayKums.
JKOI0rnYeckme Nupammnibl Yncen, 6UOMacchl U IHEPTrUN.

Jlunamuka sxkocucmem. Kamacmpoghuueckue nepecmpotiku. Dnyxmyayuu.
HanpaBneHHble 3aKOHOMEpPHbIe CMeHbl COO0OLLECTB — CyKueccumn. epBuyHbIE 1
BTOPUYHbIE CYKLECCUM W WX MNPUYMHBI. AHTPOMOreHHble BO3AENCTBUA Ha
cykueccun. KnumakcHoe coobLectso. briopasHoobpasue 1 nosHoTa Kpyrosopora
BELL,ECTB — OCHOBA YCTOMUYMBOCTN COOOLLLECTB.



[MpypoaHbIe 3KOCUCTEMbBI. Dkocucmemsl 03€p u pex. IKocucmemvl Mopei u
oKeanos. Jxocucmemol mynap, Jlecoe, cmened, nycmyslHb.

AHTPOMOreHHblE 3KOCUCTEMBI. Arpo3aKocucTema. ATrpoLeHos3. Pas3nnymg
MeXay aHTPOMOreHHbIMU U NPUPOAHBLIMU 3KOCUCTEMAMMU.

Yp6oakocuctembl. OCHOBHblE KOMMOHEHTbI yp6o3akocucTeM. [opojckas
tnopa n ayHa. CuHaHTponu3auus ropoAcKoW (hayHbl. Buonoruyeckoe u
X03ACTBEHHOE 3HaY€eHMe arpo3KOCUCTEM N YPOOIKOCUCTEM.

3aKOHOMEPHOCTU (hOPMMPOBAHMSA OCHOBHbIX B3aUMOAENCTBMIA OpraHn3mMoB B
aKocuctemax. Ponv kackadnHoco 3hgexma u 6udo8-20upuxamopos (Kirouegvlx
81008) 6 hyHKyuoHuposanuu skocucmem. ['ePEeHOC 3HEPTNN N BeELLECTB Mexay
CMEXHbIMM 3KOCUCTEMAMU. Y CTONYMBOCTb OPraHU3MOB, MOMy/sALMA U 3KOCUCTEM
B YC/IOBUAX €CTECTBEHHBIX 1 aHTPOMOreHHbIX BO3AENCTBMUIA.

Mexanusmol 6030€elCmeusl 3a2pﬂ3H€Huﬁ PA3HbIX munoe HA
Cy60p2aHu3M€HHOM, Op2AHUSMEHHOM, NONYJIAYUOHHOM U IKOCUCMEMHOM YPOBHAX,
OCHOBbl IKOJIo2U4eCKOo2co HOpMUpoO6aHus aAHmMponoceHHozco 6030€eLCmBUs.
MeToL0/10rMA MOHUTOPUHIA eCTECTBEHHbIX M @aHTPOMOreHHbIX 3KOCUCTEM.

JdemoHcTpanumn

MopTpeT: A. )X. TeHcnw.

Tabnuubl  ©n cxembl:  «CTpykTypa  6MOLEHO3a»,  «OKOCUCTEMA
LLUIMPOKOSIUCTBEHHOI O Jleca», «JKOCUCTEMA XBOMHOrO Jfieca», «PYHKLUUOHA/IbHbIE
rpynnbl OpraHM3MoOB B 3KOCUCTEME», «KpyroBOpOT BELECTB B 3KOCUCTEMEY,
«Llenn nuTaHma (nacTouLHas, AeTPUTHaA)», «IKOMOrMYeckas nupammnaa Ynmcen,
«QKonornyeckas nupamuaa 6uomMacchbl», «3KOMOrmyeckas nupammaa 3HePrum»,
«O6pa3oBaHne 6onoTa», «llepBuyHasa cykueccus», «BocctaHoBNeHWe neca nocrne
noXkapa», «3KOCUCTEMa 03epa», «ArpoLeHo3», «KpyroBopoT BELLECTB M MOTOK
3HEPrUM B arpoLieHo3e», «Ipumepbl ypOO3KOCUCTEM,

Ob6opynoBaHue: repbapumn pacTeHNA, KOMMEKLMN HACEKOMbIX, Yydena NTuL 1
3Bepelt, repbapu KynbTYPHbIX Y AUKOPACTYLLMX PACTEHMI, aKkBapMyM KaK MOAEe/b
3KOCUCTEMBI.

IMpakTnyeckas padora «/13yyeHune 1 ornmcaHne ypo0o3aKOCUCTEMbI».

JlaGopaTtopHas padora «/I3yyeHne pas3HOOOpasns MESIKUX MOYBEHHbIX
U/IEHUCTOHOMNX B Pa3HbIX 3KOCUCTEMAX.

IKeKypeust «IKCKYpCUs B TUMNUYHbLIA 6uoreoueHos (B AyopaBy, 6epesHsiK,
e/TbHUK, Ha CYXOA0/bHbI NN MONMEHHbIV Nyr, 03epo, 60/10T0)».

IKeKypeust «IKCKYpCUsi B arposkocucteMmy (Ha none Wnn B TenMYHOe
XO035MCTBO)».

Tema 10. buocdepa — rio0anbHas IKOCUCTEMA

Buoctepa — obuiennaHeTapHas o06onovka 3emnun, rae CywlecTByeT Wu
CYLLLECTBOBAsIa XWU3Hb. Pa3BuTre npeacTasneHnin o rocdepe B Tpydax d. 3rocca.



YuyeHue B. . BepHaackoro o 6uocepe. O6nactn uocteps! 1 eé coctas. XKnsoe
BeLLLeCTBO Bmocdepbl 1 ero qiyHKLUK,

3aKOHOMEPHOCTN CyLecTBOBaHNA buochepbl. OcobeHHOCTM Buocdepbl Kak
rnobanbHON aKocucTeMbl. MHaMMyecKkoe paBHoOBeCHe B buocthepe. KpyroBopoThbl
BELLECTB U BUOreoXmMMmYeckre UMKbl (Yrnepoga, asora). PUTMUYHOCTL SABEHUIA
B Grocgepe.

30HanbHOCTL 6uocepbl. ToHATME O 6GuomMe. OCHOBHble OMOMbI CYLUW:
TYHApPa, XBOWHbIE f1eca, CMeLLIaHHbIe U LUMPOKONNCTBEHHbIE /1eca, CTernu, caBaHHbI,
MYCTbIHW, TPOMUYECKIME Neca, BbICOKOropbs. KnMmat, pacTUTENbHBIA N XXUBOTHBIN
MUP GMOMOB CYLLIW.

CTpyKTypa 1 (0YHKLWSA XMBbIX CUCTEM, OLLEHKA UX PECYPCHOro NoTeHuuana v
GrochepHbIX YHKLNIA.

JdemoHcTpauumn

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

Tabnuubl 1 cxembl: «l"eocdepbl 3emnny», «KpyrosopoT asota B Mpupoge»,
«KpyroBopoT yrnepoga B npupoae», «KpyroBopoT Kuciopoga B MNpuUpoae»,
«KpyrosopoT BoAbl B npupoge», «OCHOBHble B6MOMbI CyLwn», «Knumatmnyeckue
nosica 3emMnm», «TyHapa», «Taira», «CMellaHHbIn nec», «LLIMPOKONNCTBEHHBI
nec», «Ctenb», «CaBaHHa», «[1yCTbIHA», «TPOMUYECKUIA NEC».

O6opynoBaHue: repbapmm pacTeHUIN pasHbIX 6UOMOB, KOJINEKLMN XUBOTHBbIX.

Tema 11. YestoBek M OKpyxka0IIas cpeaa

JKONOrnYecKne Kpusmncbl M KX NPUYMHbL. Bo3deincTBrMe YenoBeka Ha
buocgepy. 3arpsasHeHWe BO34YLIHOW cpedbl. OxpaHa BO3fdyxa. 3arpsi3HeHue
BOAHON cpeabl. OxpaHa BOAHbIX pecypcoB. PaspylieHne noysbl. OxpaHa
MOYBEHHbIX PECYPCOB. VI3MeHeHMe KMmaTa.

AHTPOMOreHHOe BO3AENCTBME Ha PaCTUTENbHBIA 1 XXMBOTHbIA MUp. OxpaHa
PacTUTENIbHOTO W >XMBOTHOrO Mupa. OCHOBHble MPUHLMNLI OXPaHbl MPUPOABLI.
KpacHble kHurn. Oco60 oxpaHsemble npupofHble Tepputopun (OOTMIT).
BoTaHnueckme cafpbl 1 300/10rMYECKMe NapPKU.

OCHOBHbIE MPUHUMMBI YCTOMYMBOIO PasBUTUA YesioBevecTBa W MPUPOLbI.
PaunoHanbHOE — MPUPOLOMONb30BaHME W COXpaHeHWe  GMOMIOrMYEecKoro
pasHoobpasus 3emnn. OO6LMEe 3aKOHOMEPHOCTU r106asibHbIX 3KOI0rMYeCcKnX
Kpn3ncoB. OCO6EHHOCTY COBPEMEHHOI0O KpM3nCa 1 ero BePOATHbIE MOC/EACTBUS.

Pa3BuTMe METOAOB MOHWUTOPUHIa pPasBUTUA  OMAacHbIX  TEXHOMEHHbIX
npoueccoB. Cucmemmuble uUccredo8anusi nepexooa K pecypcocbepezaroujeii u
KOHKYPEeHmMOCnocoOHoU 3Hepeemuke. buonocuueckoe pasnoobpasue u buopecypcoi.
HaL;MOHa]leble qubopMaI/ﬂ/tOHHble cucmemaul, 06601’16%1466”01/{41/16 ()ocmyn K
uH(j)opmauuu nO COCMOAHUIO OMOENbHbIX 6U008 U xocucmem. OcHoBbl



9Kopeabunumayuu 3Kocucmem U cnocobo8 6OopbObL ¢ OUONOBDEHCOCHUSMU.
PeKOHcmpyKI/}M}Z MOPCKUX U HA3EMHBIX IKOCUCMEM.

JdemoHcTpanuu

Tabnuubl U1 cxeMbl:  «3arpsisHeHne  aTmocgepbl»,  «3arpsisHeHune
rmapocgepbl», «3arpssHeHWe MNouBbl», «[apHUKOBbLIN  AdekT», «Ocobo
OXpaHsieMble MPUPO/HbIE TEPPUTOPUNY», «Moaenn ynpaBnseMoro Mmupa.
O6opynoBaHue: oTorpaun OXpaHseMbIX PacTeHUA U XXUBOTHbIX KpacHoi
KHUr1 Poccuiickoin ®epepaumn, KpacHOW KHUMM pernoHa.



IVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 11O
BUOJIOI'MA HA YPOBHE CPE/IHEI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATDBI

®roC COO ycraHaBnMBaeT TpeboBaHWA K pe3ynbTataM OCBOEHMS
obydyarowmmucs nporpamm  cpegHero o6ulero 06pa3oBaHUA:  JIMYHOCTHbIE,
MeTanpeAMeTHble U NPeAMETHbIE.

B CTpyKTYpe NMMYHOCTHbIX Pe3y/IbTaTOB OCBOEHWUA NporpaMmbl no 61onoruun
BblZ€/NEHbI CNeaytoLie COCTaBNAOLLIME: 0CO3HaHMEe 06YHaloWUMUCH POCCUNCKOMN
rPaXX4aHCKON NAEHTUYHOCTN — FOTOBHOCTU K CaMOpPa3BUTMIO, CAMOCTOSTENIbHOCTY
W CaMOOMPEeAeNneHuto, uanuyue momusayuu K  0DYyYeHWO  6uonorum,
yenenanpaeientoe paszeumue BHYTPEHHUX YOEXAEHWA JIMYHOCTU HA OCHOBE
K/HOYEBbIX LIEHHOCTEN WM UCTOPUYECKUX Tpaauumid pasBuTUA OGUONIOTMYECKOro
3HaHWS, comosrnocmb u cnocobrocms 00YHalOLWMXCH PYKOBOACTBOBATLCA B CBOEM
LeATeNIbHOCTU  LleHHOCTHO-CMbIC/IOBbIMW  YCTAHOBKaMK, MPUCYLLUUMU  CUCTEME
OMONOrnMyeckoro  06pasoBaHus,  uaruuue  npasocosnanusi  IKONOTMYECKOW
KY/NbTYpbl, cnocobrocmu cmasums LENN U CTPOUTb XU3HEHHbIE NJIaHb.

JINYHOCTHbIE pe3ynbTaTbl OCBOEHUSA NPOrpaMmMbl Mo 6MONOr MK LOCTUIatoTCA
B eQUHCTBE Y4YebOHOM W BOCNUTATENbHON [OeATeNbHOCTM B COOTBETCTBUM C
TPaANLMOHHBIMI POCCUMCKMMUN COLMOKYNbTYPHBLIMW, UCTOPUYECKUMM U AYXOBHO-
HPaBCTBEHHbIMW LIEHHOCTAMW, MPUHATLIMW B OOLLECTBE MpaBWiaMnm 1 HOpMamu
MoBefeHNs 1 CnocobCTBYHOT Mpoueccam CamMONo3HaHMS, CamMOBOCMUTaHUA U
camopasBUTKSA, PasBUTUA BHYTPEHHEW NO3NUMM  JINYHOCTK, MaTpUoTU3MA U
YBKEHWNA K 3aKOHY M NMPaBOMOPSALKY, YefI0BEKY TpyAa W CTapLuemy NOKO/EHUIO,
B3aUMHOI0 YB@)KEHUS, OEPEeXXHOro OTHOLWIEHWUA K Ky/IbTYPHOMY Hac/ieguio u
TpaguLuuaM MHOMOHAUMOHaIbHOTO Hapoga Poccuiickon defepauuu, npupoge u
OKpYy>XKatoLLeli cpee.

JINYHOCTHblE pe3ynbTaTbl OCBOEHMSA Y4yebHOro npegmera «buonorunsa»
LO/MKHbI OTPaXKaTb FOTOBHOCTb M CMOCOBHOCTH 06YYatOLLMXCH PYKOBOLCTBOBATLCH
CchopMMPOBaHHON BHYTPEHHEN MNO3NLMENA JIMYHOCTM, CUCTEMON LEHHOCTHbIX
OpWeHTaUWiA,  MO3UTUBHbLIX  BHYTPEHHUX  YOEXAEHWA,  COOTBETCTBYHOLLUMNX
TPaAULMNOHHBIM LIEHHOCTAM POCCUMIACKOrO O6LLECTBa, PacLUMPEHME XU3HEHHOrO
onbITa N OMbITa AeATeNIbHOCTN B NPOLECCe peain3aumm OCHOBHbIX HamnpaB/eHWiA
BOCMUTATE/IbHOW AeATeNIbHOCTH, B TOM YMC/E B YaCTU:

1) IpakKIaHCKOI0O BOCIIUTAHUS

ChOpPMMPOBAHHOCTL MPaXKAAHCKON NO3uLUMK 00yHatoLLErocs Kak akTMBHOI0 U
OTBETCTBEHHOI 0 Y/1eHa POCCUICKOro 00LLEeCTBa;

OCO3HaHWe CBOMX KOHCTUTYUMOHHbLIX MpaB W 00A3aHHOCTEW, YBaXeHWe
3aKOHa ¥ NpaBoMopsLAKa;



FOTOBHOCTb K COBMECTHON TBOPYECKON [eATENbHOCTU NpW  CO34aHUM
Y4eOHbIX NPOEKTOB, PeLleHUN Y4YebHbIX W MO3HaBaTe/IbHbIX 3a4ady, BbIMO/THEHWUN
BMONOrNYECKMX IKCNEPUMEHTOB;

CMOCOGHOCTb  OMNpefensTb COBCTBEHHYH) MO3MLUMIO MO  OTHOLLEHWUO K
SIBMIEHUAM COBPEMEHHOM YXU3HN N 0O BACHATD €é;

YMEHME YUYUTbIBaTb B CBOMX AENCTBUAX HEOOXOAMMOCTb KOHCTPYKTUBHOIO
B3aMMOLENCTBMA NIOLAEN C pasHbIMU YOEXAEHNSMW, KYNbTYPHbIMU LEEHHOCTAMU U
coumanbHbIM NONOXKEHUEM;

FOTOBHOCTb K COTPYAHWYECTBY B MPOLIECCE COBMECTHOrO BbIMONHEHUS
y4yebHbIX, MO3HaBaTe/lbHbIX W  WCC/EA0BATENIbCKMX 3afa4y, YBaXKUTENbHOro
OTHOLLUEHUS K MHEHWUIO OMMOHEHTOB MpPU 06CYXAEHWM CMNOPHbLIX BOMPOCOB
GMONOrNYECKOro coaepXXaHus;

FOTOBHOCTb K T'YMaHWUTapHOMW 1 BOJIOHTEPCKOM LeATeNbHOCTY;

2) NaTPUOTHYECKOI0 BOCIIUTAHMSA

ChOpPMMPOBAHHOCTb POCCUICKOM rpaXkaaHCKow NOEHTUYHOCTH,
naTpMoTu3Ma, YBaXXEHMSI K CBOEMY Hapofy, 4yBCTBa OTBETCTBEHHOCTM nepef
PoamHOR, ropAocTh 3a CBOM Kpail, CBOKO PoauHy, CBON A3blK W KYNbTYpY,
MPOLLISIOE U HaCTosiLLLee MHOrOHaLMOHaIbHOr 0 Hapoga Poccuu;

LIEHHOCTHOE OTHOLLIEHME K NPUPOAHOMY Hac/eanto U NamsaTHUKaM Npupogpbl,
OOCTVXEHMAM Poccum B HayKe, UCKYCCTBE, CMOPTE, TEXHONOMUAX, TPYAE;

CMOCOOHOCTb OLleHMBaTb BK/aJ POCCUACKMX Y4YEHbIX B CTaHOB/IEHWE W
pa3BuTe OMONOrMK, MOHUMaHWS 3HayeHWUs OMOMOrMM B MO3HAHUWM 3aKOHOB
NPVPOABbI, B XM3HW Ye/I0BEKA U COBPEMEHHOIO O6LLECTBA;

naeiHasa yoeXaEHHOCTb, FOTOBHOCTb K CAY)XEHU K 3awmute OTeyecTBa,
OTBETCTBEHHOCTb 3a ero cyaboy;

3) IyXOBHO-HPABCTBEHHOI0 BOCITUTAHUA:

0CO3HaHWMe AYXOBHbIX LIEHHOCTE POCCUIACKOr0 Hapoaa;

chOpMMPOBAHHOCTb HPABCTBEHHOIO CO3HAHUS, 3TUYECKOr0 NOBEAEHUS;

CMOCOOGHOCTbL OLeHMBaTL CUTYaUMIO M MPUHMMATb OCO3HaHHble pPeLleHus,
OPVEHTMPYSACb HA MOPa/IbHO-HPABCTBEHHbIE HOPMbI U LEEHHOCTM;

0CO3HaHWe NINYHOr 0 BK/ada B MOCTPOEHME YCTONYMBOr0 OYAYLLEro;

OTBETCTBEHHOE OTHOLLEHWE K CBOMM POAUTENAM, CO3[aHNI0 CEMbM Ha OCHOBE
OCO3HAHHOr0 MPUHATUA LIEHHOCTEW CEMENHON XKM3HW B COOTBETCTBMM C
TpaguuuaMn Hapoaos Poccuu;

4) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

3CTETUYECKOe OTHOLLUEHMe K MUPY, BK/KOYasd 3CTeTUKY ObiTa, Hay4yHOro U
TEXHWYECKOro TBOPYECTBa, CNopTa, TPY/Aa, 00LLECTBEHHbIX OTHOLLEHWIA;

MOHMMaHVe 3MOLMOHa/IbHOI O BO3AENCTBMS XKUBOW NPUPOAbLI N €€ LEeHHOCTW;



FOTOBHOCTb K CaMOBbIP@XKEHWUIO B pasHbIX BMAaX WCKYCCTBa, CTPeM/IeHMe
MPOSBNATL Ka4ecTBa TBOPYECKOMN TMYHOCTY;

5) ¢usznyeckoro BocnuTaHHMsA, (OPMHPOBAHMSA KYJbTYPbl 310POBbS H
IMOIIMOHAJIBHOTO 6.11ar0110.11yq1m:

MOHMMaHVe W peanmM3aums 340p0OBOro U 6Ge3onacHoro obpasa XKU3HW
(3popoBoe  nuTaHWe,  COGMOAEHVME  TUTMEHWYECKMX  NpaBuil U HOPM,
cOalaHCUPOBAHHbIM  PEXUM  3aHATUIA M OTAbIXa, PerynspHas  uanyeckas
aKTUBHOCTb), 6epeXXHOro, OTBETCTBEHHOrO M KOMMETEHTHOrO0 OTHOLUEHUA K
CO6CTBEHHOMY (IM3NYECKOMY U MCUXNYECKOMY 3[10POBbIHO;

MOHMMaHWe LEHHOCTM MpaBUN  MHAMBUAYAIbHOTO W KOMEKTUBHOIO
6e30MacHOro NoBefeHNs B CUTYaLMAX, YTPOXAIOLLMX 340POBbIO N XKN3HW NOAEN;

0CO3HaHWe NOCNeACTBUA M HENPUATUA BPefHbIX MPUBbIYEK (YNoTpebneHus
aJTIKOr 0151, HAPKOTUKOB, KypeHus);

6) TPy10BOr0 BOCIUTAHMS:

FOTOBHOCTb K TPyAY, OCO3HaHWe LeHHOCTM MacTepcTBa, TPYA0H00uME;

FOTOBHOCTb K aKTVMBHOW [eATeNIbHOCTU TEXHONOrMYecKo M CoumaibHOM
Hanpas/IeHHOCTW, CMOCOBHOCTb MHULMMPOBATL, M1aHNPOBATL U CaMOCTOATE/IbHO
BbINO/HATL TaKyto AeATe/IbHOCTb;

MHTEPEeC K pas3MyHbIM cepam MpogecCUOHaIbHOW AeATeNIbHOCTU, YMEHUe
COBepLUaTb OCO3HaHHbIA BbI6Op Oyayulen npoeccun U Peasim3oBbIBaTbL
COOCTBEHHbIE XXM3HEHHbIE M/aHbl;

rOTOBHOCTb M CMOCOOHOCTb K 06pa3oBaHWO WM CaMO06pa3oBaHMI0 Ha
MPOTSXKEHNUMN BCEW XKU3HN;

7) 3K0JIOrH4e€CKOro BOCIIMTAHMS

3KOMOrMYeckn LienecoobpasHoe OTHOLWIEHME K MpUpOLe KakK WCTOYHUKY
XXM3HM Ha 3eMsie, OCHOBE eé CyLLeCTBOBaHWS;

MOBbLILUEHNE YPOBHS 3KO/IOTMYECKON Ky/bTypbl: NPUOOPeTEHME OMbiTa
NNaHWPOBaHMS MOCTYNKOB W OUEHKM WX BO3MOXHBIX MOCNeACTBUA  ANs
OKpY>KatoLLLel cpeapl;

0CO3HaHVe rnobasibHOro XapakTepa 3KOMOrMYecKMxX MpobsreM v nytenl nx
peLLeHns;

CMOCOOHOCTb MCMOMb30BaTb MNPUOOpPETaeMble MPU  M3y4eHUU BKOoIoTUK
3HAHWS W YMEHUS Mpu pelleHMn npobneM, CBA3aHHbIX C  pauvoHaIbHbIM
npupogonosib3oBaHmem  (CO6MOA4eHNe  MpaBWn  MOBEAEHUS B MPUPOSE,
HanpaB/eHHbIX Ha COXpaHEeHWe pPaBHOBECUA B 3KOCUCTEMax, OXpaHy BWAOB,
aKocucTeM, brocgepsl);

aKTUBHOE  HenpusiTue  [OENCTBUWA, MNPUHOCALMX Bpefd  OKPY>KatoLLEei
NMPUPOLHOM Cpefe, YMeHue MPOrHo3MpoBaTbh He6MaronpusaATHbIE 3KONOrMYecKue
nocneAcTens NPeANPUHNUMAEMbIX AeACTBUA U NpeaoTBpaLaTb ux;



Ha/IuMe PasBUTOr0 3KOMOMMYECKOrO MbILLIEHMS, SKOMOMMYECKON KyNnbTypbl,
onbITa [eATeIbHOCTH 3KO/0rMYeCKoiA Hanpas/fIeHHOCT!, YMeHWSA
PYKOBOACTBOBAaTbCA UMW B MO3HaBaTE/IbHON, KOMMYHUKATUBHOM M COLMaNbHOM
MPaKTMKe, FOTOBHOCTW K Y4acTUIO B NPaKTUYECKON AeATeNbHOCTY 3KOMOrMYECKON
HanpaB/fIEHHOCTW;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

ChOpPMMPOBAHHOCTL  MMPOBO33PEHNS, COOTBETCTBYIOLENO COBPEMEHHOMY
YPOBHIO pPa3BMTUA HayKM M OOLLECTBEHHOM MPaKTWKW, OCHOBaHHOIO Ha Auanore
KyNbTyp, CNOCOGCTBYHOLLEN0 OCO3HAHMIO CBOEr0 MeCTa B MOSINKY/IbTYPHOM MUPE;

COBEPLUEHCTBOBaHME A3bIKOBOM W 4MTATENIbCKOW KYNbTYpbl KakK CpefacTBa
B3aMMOLENCTBMA MEXAY NOAbMU U MO3HAHWS MUPA;

MOHMMaHMe Cneungpukn OMONOrMM Kak Hayku, OCO3HaHUS eé ponu B
(hOpMMPOBaHUM  PaLMOHA/IBHOr0 Hay4HOro MbILWIEHNS, CO3[4aHWUN  LIeNIOCTHOMO
npeacTaBneHns 06 OKpyXKatolwem Mupe Kak O efVHCTBe MpUPOAbl, YesioBeka v
o6LecTBa, B MO3HAHUM MPUPOAHBLIX 3aKOHOMEPHOCTEN W peLUeHnn npobrem
COXpaHeHUs NPMPOAHOr0 PaBHOBECKS;

y6e)KEHHOCTb B 3HAYMMOCTM OMOMOrNN AN COBPEMEHHOW LMBUNU3ALUN:
obecrneyvyeHnss HOBOrO YPOBHS PasBUTUA MeAUUMHbI, CO3faHMe MNepcreKTUBHbIX
OMOTEXHOMNOINIA,  CMOCOOHbLIX  pewaTtb  PecypcHble  MPo6MeMbl  pasBUTUA
Ye/I0BEYECTBA, MOMCKa MyTei BbIXoAa M3 rNobanbHbIX 3KOMNOMMYECKMX NPOGIEM U
obecneyeHns  nepexoga K YCTOMYMBOMY  PasBUTMIO,  palMOHa/IbHOMY
MCNOMb30BaHNIO MPUPOAHLIX PecypcoB U (DOPMUPOBAHMIO HOBbLIX CTaHAapTOB
XXU3HM;

3aMHTEPECOBAHHOCTb B  MOMYYEHUN OUMONOrMYECKUX 3HAHUI B LEensxX
MOBbILWEHNA OO6LLEN Ky/MbTypbl, €CTeCTBEHHO-HAy4YHOW TIpPamMOTHOCTM, Kak
COCTaBHOM 4acT (YHKLUMOHA/IbHOM FPaMOTHOCTM 06y4arowmnxcsi, hopMmpyemon
Npy U3yyeHnmn buonoruu;

MOHMMaHMe CYLLIHOCTM METOAOB MO3HAHWS, UCMOMb3YeMbIX B €CTECTBEHHbIX
HayKax, CMOCOGHOCTM WCMOMb30BaTh MOMyYaeMble 3HaHWUSA A1 aHan3a U
00BbACHEHMS ABNEHNIN OKPYXKAIOLLEro Mypa 1 NPOUCXOAAaLWMX B HEM M3MEHEHWA,
YMeHMe faenatb OOOCHOBaHHbIE 3aK/IHOUYEHMS Ha OCHOBE Hay4HbIX (haKToB U
MMEIOLLMXCH faHHBIX C LiefIbo NOYyYeHNs AOCTOBEPHbIX BbIBOAOB;

CMOCOGHOCTL CaMOCTOSATE/IbHO WCMO/b30BaTb OMONOrMYecKue 3HaHWA LS
peLLeHns Npo6/ieM B peasibHbIX XXNU3HEHHbIX CUTYaUMAX;

OCO3HaHWE LIEHHOCTN Hay4yHON AeATeNbHOCTW, FOTOBHOCTb OCYLLECTBSTb
MPOEKTHYIO 1 UCCNeL0BaTeNbCKYHO AeATe/IbHOCTb MHAMBUAYaIbHO U B FPYNNE;

rOTOBHOCTb W CMOCOBGHOCTb K  HenpepbiBHOMY  00pa30oBaHUO U
camMo06pa3oBaHNt0, K aKTMBHOMY MOIYYEHUIO HOBbLIX 3HaHWMIN Mo 6Guonorun B
COOTBETCTBMU C XXM3HEHHbLIMW NMOTPEOHOCTAMMN.



METAINIPEAMETHBIE PE3YJIBTATDI

MeTanpeaMeTHble pe3y/bTaTbl OCBOEHMSI yyebHOro npeamerta «buonorms»
BKMIOYAOT: 3HauMMble A1 (HOPMUPOBAHMS  MUPOBO33PEHUST  0BYuYatOLLMXCS
MEeXAUCLMNANHaPHbIe (MeXnpeaMeTHble) 06LLeHayUHble MOHSATUS, OTpaXatoLlme
LLeNOCTHOCTb HAy4YHOM KapTUHbI Mupa W cneunduky MeTOAOB MO3HaHWS,
MCMNOMb3YyeMbIX B €CTECTBEHHbIX HayKax (BELLECTBO, 3HEPrus, siBneHne, npouecc,
CUCTEMA, Hay4HbIA (hakT, NPUHLMMN, TUNoTe3a, 3aKOHOMEPHOCTb, 3aKOH, Teopws,
nccnefoBaHWe,  HabnofeHWe,  U3MEpeHWe,  IKCMEPUMEHT U ApYyrue);
YHVBepcaNbHble y4ebHble AeiAcTBUs  (MO3HaBaTeNbHble, KOMMYHWKATUBHbIE,

PErynsiTUBHbIe), obecneymnBatroLLme (hopMmpoBaHue (hyHKLMOHaIbHO
rPAMOTHOCTM 1 COLMANbHOM  KOMMETEHLMM  0BYYaroLMXCs;  CMOCOGHOCTb
06yyatoLLmxcs MCMOMb30BaTh OCBOEHHble MEXANCLMNNNHAPHBIE,

MWPOBO33PEHYECKME  3HAHMS U YHMBEpPCa/ibHble  yyebHble [elCTBUA B
Mo3HaBaTe/lbHOM N COLMaNbHOM NPaKTUKE.

B pesynbtate uM3yyeHMs OGMONOrMM  Ha YPOBHE CcpedHero o6ulero
obpasoBaHMA Yy obyuvatouleroca OyayT  copmMMpPOBaHbl  MO3HABATE/NIbHbIE
YHUBepCa/bHble Y4ebOHble AeCTBMS, KOMMYHUKaTMBHbIE YHBEPCa/IbHbIE YYeOHble
[ECTBUS, PerynsiTuBHble YHUBEPCa/lbHble Y4yebHble [eCTBMSA, COBMECTHaS
[eATeNbHOCTb.

MeTanpefMeTHble pe3ynbTaTbl OCBOEHMS MPOrpaMMbl CpefHero o6Llero
06pa30BaHNA [O/MKHbI OTPaXaThb:

OB.]IaIIEHI/Ie YHUBEPCAJIbHBIMHA y‘léﬁHbIMH MO3HABATCJIBbHBIMU
AEeUCTBUSAMM:

1) 0a30BbIe JIOTMYECKHe AelCTBUA:

CaMOCTOATENIbHO  (hOPMYyNMpPOBaTb U aKTyalnM3mpoBaTb  MNPoGnemy,
paccmarpuBatb e€ BCECTOPOHHE;

MCNOMb30BaTb MPU OCBOEHUW 3HAHWA MPUEMbI JIOTMYECKOrO MbILLEHMNS
(aHanu3a, CUHTEe3a, CpaBHEHUS, Knaccugukaumm, 0606LweHNs), pacKpbiBaTb CMbICH
OMONOrNYECKMUX NOHATUI (BbIGENATL UX XapaKTepHble MPU3HaKKW, YCTaHaB/MBaTb
CBSA3Y C APYTrMMM NOHATUAMN);

onpefensdTb Lenu [eaTeNnbHOCTW, 334aBas MapameTpbl U KPUTEPUU KX
LOCTVXKEHWNSA, COOTHOCUTb Pe3y/bTaTtbl AeATe/IbHOCTU C MOCTaB/IEHHbIMM LeNsSMU;

MCNoNb30BaTh BUONOrMYECKNe NOHATUSA AN 0OBACHEHNA (HAKTOB U ABNEHUN
YXV1BOI NpUpoAbI;

CTPOWUTbL JIOTUYECKUe pacCcyxfeHus (MHAYKTVBHbIE, [efYKTUBHbIE, M0
aHanoruu), BbISBNATb 3aKOHOMEPHOCTW M MPOTMBOPEYUS B paccMmaTpuBaembiX
ABNEHUAX, (DOPMYNIMPOBaTb BbIBO/bI M 3aKNHOYEHUS;

NPUMEHATb  CXEMHO-MOfeNlbHble  CpeacTBa  ANd npeacTaB/eHUs
CYLLLECTBEHHbIX CBA3e/ U OTHOLUEHWI B M3y4aemblX BMOMOrMYeckmx obbekTax, a



TaKkKe  MPOTUBOPEYUA  pasHOro  pofa,  BbISBEHHbIX B Pas3/IMYHbIX
MH(OPMaLMOHHbIX MCTOYHUKAX;

paspabartbiBaTb MN/aH pelleHns npobneMbl ¢ YY4ETOM aHaIM3a MMEHOLLMXCS
MaTepuasibHbIX N HeMaTepuasibHbIX PeCYPCOB;

BHOCUTb KOPPEKTUBLI B AEATE/IbHOCTb, OLeHNBATb COOTBETCTBME PE3Y/IbTAaTOB
LLeNsM, OLeHMBaTb PUCKM NOCEACTBUIA JeATeIbHOCTH;

KOOPAMHMPOBaTb W BbIMOMHATL  paboTy B YC/MOBUAX — PeasibHOro,
BUPTYa/IbHOI0 Y KOMOGMHMPOBAHHOI O B3aMMO/ENCTBIS;

pa3BMBaTb KPeaTUBHOE MbILL/IEHME NPY PELLEHWUM XXMU3HEHHbIX MPO6/IEM.

2) 6a30BbI€ MCCJIEI0OBATEIbCKHE eHCTBHS:

B/afleTb HaBblKaMK Y4eOHO-UCCea0BaTeNbCKON N NPOEKTHOWN AeATeNbHOCTH,
HaBblkaMy  paspelleHns  npobnem, CroCOOHOCTbIO UM TFOTOBHOCTbIO K
CaMOoCTOATE/IbHOMY MOWCKY METOZO0B PeLLEHNsA NPaKTUYeCKNX 3a4ad, NPUMEHEHNIO
Pa3INYHbIX METOA0B NMO3HAHUS;

MCMONb30BaTh Pas3/INYHbIE BUAbI AEATENbHOCTU MO MOMYYEeHU0 HOBOIO
3HaHWA, €ero WHTepnpeTauuu, npeobpasoBaHUO W MPUMEHEHUIO B Y4YeOHbIX
CUTYyaLuaX, B TOM YumC/ie NpK CO34aHNM YUYeOHbIX 1 COoLMalTbHbIX NPOEKTOB;

(hOpMUPOBATL HayUHbIN TWUM MbILNEHWS, BNaAeTb Hay4YHOW TEPMUHONOTUEN,
K/THOUYEBLIMU MOHATUAMU N MeTOLaMU;

CTaBUTb W (HOPMYyNMpoBaTb COOCTBEHHblE 3afjayn B 006pa3oBaTe/lbHOM
LEeATeNIbHOCTU U YKU3HEHHbIX CUTYaUUsX;

BbISIBNATL MPUUYMHHO-C/IEACTBEHHbIE CBA3N W aKTyalM3MpoBaThb 3ajavy,
BblABUraTb TUMOTE3y eé pelleHns, HaxoauTb apryMeHTbl Af1d [oKasaTeNbCTBa
CBOVIX YTBEPX/AEHWNIA, 3ajaBaTb NapaMeTpbl U KPUTEPUN PeLLEHNS;

aHaM3MpoBaTb MOMYYEHHble B XOAe PeleHns 3ajaun  pesy/bTaTbl,
KPUTUYECKM OLeHMBaTb MX [AOCTOBEPHOCTb, NMPOrHO3MPOBaTb M3MEHEHME B HOBbIX
YCNOBUSX;

[aBaTb OLEHKY HOBbIM CUTYaLMAM, OLEeHNBaTb MPUOOPETEHHbIN OMbIT;

OCYLLeCTBNATbL Lie/IeHanpas/ieHHbI MOMCK MepeHoca CPefcTB U Crnocobos
LelCTBUA B NPOECCUOHAIbHYIO CPesy;

YMeTb MEPEHOCUTb 3HaHWSA B MO3HaBaTE/IbHYI0 U MPaKTUYecKyto 06n1acTu
XU3HELEATENIbHOCTY;

YMETb MHTErpuMpoBaTh 3HaHWUSA U3 pasHbIX NPeAMETHbIX 06/1acTe;

BblABUraTb HOBble MAeWn, npegiaraTb OPUrMHasIbHble MOAXOAbI U PeLLeHus,
CTaBWUTb NPOGMEMbI U 3a[a4u, LOMYCKaKOLMe a/ibTEPHATUBHbIE PELLEHUS.

3) pabora ¢c nunopmaunueii:

OPUEHTMPOBATLCA B Pa3/IMYHbIX NCTOUYHMKAX MHQOpMaunn (TeKCTe y4ebHOro
nocobus, Hay4yHO-NOMyNApPHON fuTepaType, OMOMOrMYECKUX CroBapsx MU
CNpaBOYHUKAX, KOMMbIOTEPHbIX 6a3ax AaHHbIX, B WHTepHeTe), aHann3upoBaTtb



MHOPMaLMIO Pa3/IMYHbIX BUAOB M (HOPM MpeacTaBleHNs, KPUTUYECKN OLEHMBATb
€€ I0CTOBEPHOCTb U HEMPOTUBOPEUUBOCTD;

(hopMy/IMpoBaThb 3anpocbl Y NPUMEHSATb Pas3/IyHble METOAbLI NPY MOUCKE Y
oT6ope 6MONIOrMyYecKon MHopMaLmm, Heo6X0AMMON ANA BbIMOMHEHMS YUYEOHbIX
3ajavy;

npuobpetaTb OMbIT WCMNOMb30BaHNUA MHHOPMaLMOHHO-KOMMYHUKaTUBHBIX
TEXHO/OMMi, COBEPLLEHCTBOBATb KY/bTYPY aKTUBHOMO MCMO/b30BaHWSA Pa3/IMyHbIX
MONCKOBBIX CUCTEM;

CamMOCTOSITE/IbHO  BbIGMPaTL  ONTUMabHYHO  (DOPMY  MpefcTaB/eHUs
OM0NOrMYecKon nHhopMaLnn (CXeMbl, rpaginkK, aumarpaMmmbl, TabAULbI, PUCYHKK
W [pyroe);

MCMONb30BaTb HAy4HbIM $3bIK B KayeCcTBe CpeAcTBa npu pabote ¢
OMONOrMYECKOn  MH(OPMALMERn: MNPUMEHATb  XUMWUYECKME, (U3NYECKMe U
MaTeMaTuyecKne 3HakuM U CUMBO/bI, (hOpMYy/ibl, abbpeBmaTypy, HOMEHKNaTypy,
MCnonb3oBaTb M MNpeobpas3oBbiBaTb  3HAKOBO-CMMBO/IMYECKME — CpeAcTBa
HarnsagHoCTw;

BMafleTb  HaBblkaMy  pacrno3HaBaHWs U 3aWUTbl  MH(OPMaLuK,
MHOPMaLMOHHOM 6e30MacHOCTU NINYHOCTW.

OB.]IaIleHI/Ie YHUBEPCAJIBbHBIMA KOMMYHUKATHUBHBIMHA HeﬁCTBHHMH:

1) ob1eHme:

OCYLLLeCTBNATb KOMMYHMKALMW BO BCEX C(Pepax >KU3HW, aKTUBHO y4acTBOBaTb
B Avasnore uam SUCKYCCUM MO CYLLECTBY 06CY>KaaeMol Tembl (YMeHWe 3afaBaTb
BOMPOCHI, BbICKa3blBaTb CYXAEHWS OTHOCWUTE/IbHO BbIMO/IHEHWUA Mpea/iaraeMoi
3afja4u, YumTbiBaTb MHTEPECHI U COracoBaHHOCTb MO3MUMIA APYrMX YHaCTHMKOB
avanora unm guckyccum);

pacrosHaBaTb HeBepbasibHble CpefcTBa OOLLUEHWS, MNOHUMATb 3HayeHue
CoLMaibHbIX 3HAKOB, MPEAMNOCbIIOK BO3HWKHOBEHWUA KOH(IMKTHbLIX CUTYauWHn,
YMETb CMArYaTb KOHQ/IMKTbI M BECTU NEPEroBOpbI;

B/afleTb Pas/InyHbIMK CnocobamMn O6LLEHNA UM B3aMMOAENCTBUSA, MOHUMATD
HaMepeHns ApYruX NLen, NposBIATb YBXKMUTEIbHOe OTHOLIEHME K COBeceHUKY
N B KOPPEKTHOMN hopme (hopMyNMpoBaTh CBON BO3PaXKEHNS;

Pa3BEPHYTO W JIOTMYHO M3/araTb CBOK TOYKY 3PEHUS C WCMO/b30BaHUEM
A3bIKOBbIX CPefCTB.

2) COBMeECTHAA AeATEJIbHOCTD:

MOHMMaTb N MCMNOMb30BaTb MPENMyLLLECTBA KOMAHAHON MU UHANBUAYa/IbHOM
paboThbl NPV peLleHn 6UoNornyYeckoi NPobaembl, 060CHOBbIBaTb HEOOXOANMOCTb
NPYMEHEHWS rPYNMoBbLIX (DOPM B3aMMOLENCTBMA MPW PeLLeHNN y4ebHON 3adaun;

BblOMpaTb TEMATUKY M METOAbl COBMECTHbIX AENCTBUIA C YYETOM O0OLLMX
MNHTEPECOB 1 BO3MOXKHOCTEW KaXKA0r0 YneHa KONNeKTUBA;



NPUHUMaTb LN  COBMECTHON  AeATeNbHOCTM,  OpraHu3oBbiBaTb W
KOOPAMHMPOBaTbL [AENCTBUA MO €& AOCTVIKEHWUIO: COCTaBNATb MNaH [AeNCTBUNA,
pacrnpegensatb poanm C YYETOM MHEHWIA YYaCTHUKOB, 06CYX[AaTb pesy/nbTarbl
COBMECTHOI paboThl;

OLEHMBaTb Ka4yeCTBO CBOEro BKMaja W KaXAOro Y4aCTHWKa KOMaHAabl B
06LLKMIN pe3ynbTaT No pa3paboTaHHbIM KPUTEPUSM;

npegnaratb HOBble MPOEKTbIl, OUEHMBAaTb MAENM C MO3ULMM  HOBW3HBI,
OPUINHAILHOCTK, NPaKTUYECKOW 3HAYMMOCTW;

OCYLLUECTBNATb MO3UTMBHOE CTpaTernMyeckoe MoBefeHne B  Pa3/INYHbIX
CUTYaLmaX, NPOSBNATL TBOPUYECTBO M BOOOPaXKEHUE, ObITb MHALMATUBHbLIM.

OBJiaieHMe YHUBEPCAJIbHBIMHU PeryJSITHBHBIMHU J€iCTBUSIMM:

1) camoopranuzauus:

MCNOMb30BaTb OMOMOrMYecKMe 3HaHUA NS BbISB/EHUA MPO6GneM u UX
PELLEHNS B XKM3HEHHbIX U YYeOHbIX CUTYaLMsX;

BblOMpaTb Ha OCHOBE OMOMOMMYECKMX 3HaHWA LEeNeBble U CMbICNOBbLIE
YCTaHOBKMN B CBOWX [ENCTBUSAX M MOCTYMKax Mo OTHOLUEHWIO K XKMBOW NpUpofe,
CBOEMY 370P0BbIO 1 340P0BbI0 OKPY>KAHOLLMX;

CaMOCTOATE/IbHO OCYLLECTB/IATL MO3HABATE/IbHYIO [AesATeNlbHOCTb, BbISBAATb
npo6nembl, CTaBUTb U POPMYIMPOBaTb COOCTBEHHbIE 3aa4yM B 06pa3oBaTe/lbHOM
OEATENbHOCTU U XKU3HEHHbIX CUTYaLWUsIX;

CaMOCTOATE/IbHO  COCTaBMATb  NJlaH  pelleHus Npobsiembl € YYETOM
MMEIOLLMXCS PECYPCOB, COBCTBEHHBLIX BO3MOXHOCTEN U NPEeANOYTEHWIA;

[aBaTb OLEHKY HOBbIM CUTYaLWsM;

pacLUMPsATb PaMKK Y4e6HOr o NpeameTa Ha OCHOBE JIMYHbIX MPEANOYTEHNIA;

[ienaTb 0CO3HaHHbIW BbIOOP, apryMeHTMPOBaTb ero, bparb OTBETCTBEHHOCTb
3a peLLeHue;

OLeHMBaTb MPUOOPETEHHDIN OMbIT;

cnoco6cTBoBaTb (DOPMMPOBAHUIO M MPOSBNEHNIO LLUMPOKOA 3pyanmuun B
pasHbIX 0061acTAX 3HaHWI, MNOCTOSAHHO MOBbIWATL CBOW 06pa3oBaTe/bHbIA U
KyNbTYPHbI YPOBEHb.

2) CaMOKOHTPOJIb:

[iaBaTb OLEHKY HOBbIM CUTYyaLMsAM, BHOCUTb KOPPEKTWBbI B [EATENIbHOCTb,
OLeHMBaTb COOTBETCTBME Pe3yNbTaToB LeNIAM,;

BNafleTb  HaBblkaMW  MNO3HaBaTeNbHOM  peieKCMM  KaK  OCO3HaHWS
COBEpLUAaEMbIX AEWCTBUA WM MbICAUTENbHbLIX MPOLECCOB, WX pPe3ynbTaToB WU
OCHOBaHWI, MCMO/b30BaTb MPUEMBbI pPetiieKCun A5 OLEHKW CUTyauuu, Bblbopa
BEPHOr0 peLleHus;

YMEeTb OLEHMBATb PWUCKA W CBOEBPEMEHHO MPWHMMATL PELUEHMS MO WX
CHVDKEHUIO;



MPMHMMAaTb MOTMBbI W aprymeHTbl ApYrMx nNpu aHaiuse pesy/bTaToB
[EeATeNbHOCTY;

3) npuHsTHE CeOsl M IPYTUX:

MPWUHMMaTbL Ce65, MOHMMas CBOM HeLOCTAaTKM U AOCTOMHCTBA,;

MNPVWHMMaTb MOTMBbI WM aprymeHTbl ApYrMx Npu aHann3e pesy/bTaToB
[EATENbHOCTY;

MpW3HaBaTb CBOE MPaBO M NMPaBO APYrMX Ha OLIMOKY;

pa3BMBaTb CNOCOOHOCTb MOHUMATb MMP C NO3ULMI APYTOro YenoBekKa.

NPEJMETHBIE PE3YJIBTATBI

MpegMeTHble pe3y/nbTaTbl OCBOEHWA COAepXaHus Yy4yebHOro npegmeta
«bvonorva» Ha YrnyobnéHHoMm YpOBHE OPWEHTMPOBaHbl Ha 0b6ecneyeHue
npounbHoro  oby4vyeHmss  obydatowmxcs  6uonormn.  OHWM  BK/KOYAIOT:
cneyumryeckne ans 61nonornm HayyHble 3HaHWs, YMEHUS U CNoco6bbl AeACTBUIA MO
OCBOEHWI0, MHTeprpeTaumMn 1 npeobpasoBaHMio 3HaHWA, BUAbI AEATENbHOCTU MO
MONYYEHMIO HOBbIX 3HAHWUI U UX NPUMEHEHUIO B Pa3/INYHbIX YYeOHbIX, & TakXkKe B
PeasibHbIX YXMU3HEHHbIX cUTyaumax. MNpeameTHble pesy/bTaTbl MPeACcTaB/eHbl MO
rogam nsy4yeHus.

MpeameTHble pesynbTaTbl OCBOEHMA y4yebHOro npegmera «buonorvsa» B 10
Kiacce [OMKHbI OTPaXKaTb:

CchOpMMPOBAHHOCTb 3HaHWI O MecTe W ponu OGUONOrMKM B CUCTEME
€CTECTBEHHbIX HayK, B (DOPMMPOBAHUMN eCTECTBEHHO-HAaY4HOW KapTWHbI Mupa, B
MO3HaHWM  3aKOHOB  MPMPOAbI U peleHun  npobnem  palnoHaIbHOro
NPYPOAONO/NL30BaHNA, O BK/Iae POCCUNCKNX N 3apyOeXHbIX YUYEHbIX B pasBuTUE
oronoruu;

BfafieHne CUCTEMON  OMOMOrMYECKMX  3HaHWK, KOTOpas  BKJ/IKOYaeT:
OCHOBOMoMaratowune Ouonornyeckne TepMUHbI N MOHATUA (OKM3Hb, KIETKa,
opraHusm, MetabonuMsm, romeoctas, CaMOperynsums, CcamoBOCMPOU3BeLEHNe,
HacnefCTBEHHOCTb, M3MEHUMBOCTb, POCT M pa3BUTUE), OGUMOMIOTMYECKNE Teopun
(kneTouHast Teopua T. LLiBaHHa, M. LLineiiaeHa, P. BupxoBa, XpOMOCOMHas Teopus
HacneacteeHHocT T. MopraHa), ydenusa (H. W. BasBunoBa — 0 UeHTpax
MHOroobpasus U NPOUCXOXAEHWUS  KY/bTYPHbIX  PacTeHWi),  3aKOHbl
(eanHOO6pa3nA MOTOMKOB MepPBOr0 MOKOJIEHWS, PACLLEn/IEHNs, YACTOTbl ramerT,
He3aBuCMMOro HacnegosaHus [.  MeHgensa, TroMOMOrMYecKUx psagoB B
HacneCTBEHHOW N3MEHUYMBOCTU H. n. BasuoBa), NPUHUMNBI
(KOMMIeMeHTapHOCTH);

BfafjleHNne OCHOBHbIMM METOAAMW HAY4YHOro MO3HaHUA, WUCMO/b3YeMbIX B
OMOMOrNYECKUX UCCMef0BaHNAX >KMBbIX O00BLEKTOB (OmmcaHue, W3MepeHue,
HabMo4eHNe, IKCNEPUMEHT);



YMEHWE BbIAENATb CYLLECTBEHHbIE NPU3HAKW: BUPYCOB, KETOK NPOKapuoT U
3yKapuoT, OAHOKNETOYHbIX W MHOMOKNETOYHbIX OpraHu3MoB, B TOM 4uCe
GaKTepuid, rpnboB, PacTeHW, XXMBOTHBIX N Ye/TOBEKA, CTPOEHUS OPraHoB U CUCTEM
OpraHoB PacTeHWi, >KMBOTHbIX, YesioBeKa, MPOLECCOB >KMU3HEAEATENIbHOCTH,
NPOTEKAOLMNX B OpraHn3mMax PacTeHWiA, XXMBOTHbIX U YesioBeKa, GMO0Iormyeckmx
npoueccoB: obMeHa BellecTB (MeTabonv3m), NPeBpaLLeHns 3Heprumn, GpPoXeHus,
aBTOTPOYHOIO N reTepoTPOdIHOro TUMOB MUTAaHWA, (DOTOCMHTE3A M XEMOCUHTE3a,
MWTO3a, Mein03a, rameToreHesa, aMbpuoreHesa, NOCTAIMOPUOHA/IBHOIO PasBUTKS,
PasMHOXEHWSA,  MHAMBWUAYaNbHOrO  pa3BMTUA  opraHusma  (OHTOreHesa),
B3aMMO/ENCTBMSA reHOB, reTeposnca, UCKYCCTBEHHOr0 0T60pa;

YMEHMe YyCTaHaB/MBaTb B3aMMOCBA3M MeXAY OpraHougamu KNetkm u Kx
(hYHKUMAMM, CTPOEHWEM KNETOK pasHbIX TKaHeW M UX (YHKUUAMU, MexXay
opraHamMn M CUCTEMaMW OpraHoB Yy PacTeHWI, >XMBOTHbIX W YesioBeKa U KX
(DYHKUMAMU, MEXAY CUCTEMaMW OPraHoB M KX (OYHKUMAMMK, MeXay 3Tanamu
0obMeHa BeLLecTB, aTarnaMm KNeTOYHOro UMKIa U XXU3HEHHbIX LMKI0B OPraH13moB,
aTanamy 3MOPUOHA/ILHOTO Pa3BUTUA, FEHOTUMNOM W (DEHOTUMOM, (PEHOTUMOM U
(hakTopamu cpefbl 06UTaHWS;

YMEHWE BbISIBNATL OT/IMUUTESIbHbIE MPU3HAKM XKMBLIX CUCTEM, B TOM 4KC/e
PaCTEHWi, XXMBOTHbIX U YeNOBEKa;

YMEHMEe WCNoMb30BaTb COOTBETCTBYIOWME aprymMeHTbl, OMONOrNYECKYHO
TEPMUHOMIOMMIO U CUMBOJSIMKY ANS AOKAa3aTeNbCTBa POACTBA OPraHM3MOB PasHbIX
CUCTEMaTUYECKUX TPYN;

YMeHMe peLlatb 61uonornyeckune 3afayn, BolBATb MPUYNHHO-CNEACTBEHHbIE
CBSI3V MeXAay uccrefyembiMu 6M0N0rMYeCKMMIM NpoLeccammn U ABNeHUAMM, Aenatb
BbIBOAb! 1 NPOrHO3bl HA OCHOBAHWMW MOJTYYEHHBIX Pe3Yy/bTaToB;

YMeHVe BbIMOMHATL NabopaTopHble U MpakTU4eckne paboTbl, cobnoaatb
npasuna npu pabote ¢ y4ebHbIM 1 NabopaTopHbIM 060PYA0BaHUEM;

YMEHMEe BblABUraTb TrUMoTe3bl, MPOBEPATb WX 3KCMEpUMeHTa/lbHbIMU
cpefacTBamu, (hopMynupys Leflb  UCCNeLoBaHUA, aHaIn3MpoBaTh MOMyYeHHble
pe3ynbTaThbl 1 AenaTb BbIBOAbI;

YMeHMe y4yacTBOBaTb B Y4ebGHO-MUCCNefoBaTe/IbCKOWM paboTe no 6uonorun,
3KOMOrMn 1 MeauuunHe, NPOBOAMMOIN Ha 6a3e LUKO/bHbLIX Hay4YHbIX 0OLLecTB, u
Ny6/IM4HO  MpPeAcTaBATb  MOJMyYeHHble  pe3y/bTaTbl  HAa  YYEHUYECKUX
KOH(epeHUmaX;

YMEHMEe OLeHMBaTb 3TUYECKME acneKTbl COBPEMEHHbLIX WCCNefoBaHUn B
obnactv  6uonormn 1 MeauuUMHbl  (KIOHWPOBaHWe,  UCKYCCTBEHHOE
ON/I0OTBOPEHNE, HaNpPaB/ieHHOE M3MEeHeHMe FeHoMa W Co3faHue TPaHCreHHbIX
OpraHun3moB);



YMEHME OCYLLECTB/ATb OCO3HaHHbIA BblIGOp OyayLleil NpPoheccroHaIbHOM
LeATeNlbHOCTU B 0611aCTU B6Monorun, MeauumHbl, 6BUOTEXHONOINK, BETEPUHApUN,
CeNbCKOro X034MCTBa, MULLEBOM MPOMbILLNEHHOCTW, Yriy6aTh No3HaBaTebHbIA
WHTEPEC, HanpaB/eHHbIA HA 0CO3HAHHbI BbIOOP COOTBETCTBYIOLLE Mpoteccun n
MPOAO/MKEHNE  OMOMOrMYeCcKOro o0bpasoBaHWUsA B OpPraHM3aumax CpefHero
npodeccnoHaIbHOro 1 BbICLLEro 06pa3oBaHus.

MpeLMeTHbIE pe3ynbTaTbl OCBOEHWUA y4yebHOro npegmera «buonorus» B 11
Knacce [OMKHbI OTPaXKaTh:

CchopMMPOBAHHOCTL 3HaHWA O MecTe W ponu GUONMOTMM B CUCTEME
€CTECTBEHHbIX HayK, B (DOPMMPOBAHUN COBPEMEHHON €eCTeCTBEHHO-HAYUYHOM
KapTUHbI MUpa, B MO3HAHWWM 3aKOHOB MPUPOLbI N PELUEHUMN 3IKOJIOTUYECKMX
npobnem YenoBeyecTBa, a Takke B pPeLIeHUM BOMPOCOB pPauMOHaIbHOMO
NPUPOLOMO/b30BaHUSA, 1N B (hOPMUPOBAHMM LLEEHHOCTHOIO OTHOLUEHUS K MPUPOLE,
06LLIECTBY, YeN0BEKY, O BK/a[e POCCUIUCKMX N 3apyBeXHbIX YUYEHbIX-O1MOM0roB B
pasBuTme buonoruu,

YMeHWe BnafeTb CUCTEMOM OMONOrMYecKMX 3HaHWI, KOTopas BK/IOYaeT
OrnpefenieHnss U MOHUMaHWe CYLLHOCTM OCHOBOMOMAratoLWmx 61onornyecknx
TEPMUHOB W MOHATUIA (BMA, 3KOcUcTema, Guocdepa), GMonornyeckne Teopum
(aBontoUMOHHas Teopua Y. [JapBuHa, CMHTETUYECKAA TEOpUst 3BOMOLUN), YHEHNA
(A. H. CeBeproBa — 0 NyTax 1 HanpasfeHusAxX agonounn, B.. BepHafgckoro — o
ouocepe), 3aKoHbI (reHeTnyeckoro pasHoBecus K. Xapau v B. BaitHGepra,
3apogpleBoro cxoactea K. M. bBapa), npasuna (MuHumyma HO. JInbuxa,
3KOMOrMYecKo nupamuibl 3Heprum), runotesbl (runotesa «mupa PHK» Y.
Mn6eprta);

YMeHVe  B/afeTb  OCHOBHbIMW  METOZaMW  HayyHOro  Mo3HaHwu4,
NCNONb3yeMbIMU B BMONOrMYECKMX UCCIEA0BAHUAX XKMBbIX 0OBEKTOB 1 3KOCUCTEM
(onucaHue, nsmepeHue, HabOAEHWE, 3KCMNEPUMEHT), CrocobaMu BbISBNEHUSA U
OLLeHKM aHTPOMOreHHbIX M3MEHEHNIA B NPUPOAE;

YMeHMe BbIeNATb CYLECTBEHHbIe MPWU3HAaKW: BULOB, OMOreoLEeHO30B,
3KOCUCTEM U Buoctepbl, CTabUIM3NPYIOLLEro, [ABVXKYLLErO M pa3pbiBarOLLErO
eCTECTBEHHOr0 0T60pa, afonaTpnyeckoro 7 CUMMATPUYECKoro
B1L006PA30BaHNA, BAUSHNA ABUXKYLLMX CU/T 3BOJTIOLMIN HA TEHOMOHL NOnynauuu,
MpMCcNoco6IEHHOCTM OpPraHn3MOB K cpefe 06uTaHus, YepefoBaHUs Hamnpas/ieHNI
3BO/IOLMM, KPYrOBOPOTA BELLLECTB M NOTOKA 3HEpPrum B aKoCUCTeMax;

YMeH/e YyCTaHaB/iMBaTb B3aUMOCBA3M MeXAy npoueccamy 3BOMHOLNN,
OBWKYLLMMU CUIAMU aHTPOMOreHes3a, KOMMOHEHTaMU Pas/IMYyHbIX 3KOCUCTEM W
MPUCMOCO6/IEHNAMN K HAM OPraH13MOB;

YMEHMEe  BbIBNATb  OT/IMUUTE/IbHbIE  MPU3HAKM  XKMBBIX  CUCTEM,
NpMCnocob/eHHOCTb BMAOB K Cpede 06UTaHUsA, abUOTUYECKUX UM BUOTUYECKUX



KOMMOHEHTOB ~ 3KOCMCTEM,  B3aUMOCBSi3el  OpraHM3MOB B COOOLLECTBaXx,
aHTPOMOreHHbIX M3MEHEHNIA B 3KOCUCTEMAX CBOE MECTHOCTH;

YMEHME WCNOMb30BaTb COOTBETCTBYHOLME aprymMeHTbl, OMONOrNYECKYHO
TEPMUHOMNOTMIO U CUMBOJIMKY A1 [oKa3aTeNbCTBa POACTBA OPraHM3MOB Pa3HbIX
cucTeMaTUYecKuX rpynmn, B3aMmocBA3n OpraHnM3MoB 1 cpefbl 00MTaHWA, eaUHCTBA
UeIOBEYECKMX pac, HeobXOAMMOCTM COXpaHeHWs MHOroobpasvs BWAOB U
9KOCMCTEM KaK YC/0BUS COCYLLIECTBOBaHMS NPUPOAbI U Ye/T0BEYECTBA;

YMeHMe peLlatb 6uonornyeckune 3atayn, BolBATb MPUYNHHO-CNEACTBEHHbIE
CBSI3V MeXAay uccrefyembiMu 6M0N0rMYecKMMIM NpoLeccammn U ABNeHUAMM, aenatb
BbIBO/bl M NPOrHO3bl HA OCHOBAHWUW MO/TYYEHHbIX Pe3y/NbTaToB;

YMeHVe BbIMNOMHATL NabopaTopHble U MpakTU4eckne paboTbl, cobnoaatb
npaswunia npu pabote ¢ y4ebHbIM 1 N1abopaTopHbIM 060PYA0BAHMEM;

YMEHMEe BblABUraTb T[UMOTe3bl, MPOBEPSATb WX 3KCMNEPUMEHTa/IbHbIMU
cpeacTteaMu, (hopMynuMpys Lenb WUCCNefoBaHWs, aHaM3MpoBaTb MOMYyYEHHbIe
pe3ynbTaThbl 1 AeNaTb BbIBOAbI;

YMeHMe y4yacTBOBaTb B Y4ebGHO-MUCCNefoBaTe/IbCKOM paboTe no 6uonorun,
3KONOrnMn U MeauumMHe, NPOBOAMMON Ha 6a3e LUKOMbHbLIX Hay4HbIX 0OLLEeCTB, U
NyoANYHO  MpeAcTaBNATb  MOMYyYeHHble  pe3ynbTaTbl  Ha  YYEHWUYECKUX
KOH(epeHUmaX;

YMEHMWE OLeHMBaTb IMMOTe3bl Y TEOPUN O NMPOUCXOXAEHUN XXMU3HU, YesioBeKa
N YenoBEYECKMX pac, O MpUUMHax, NocneacTBUAX U crocobax npeaoTBpaLLleHns
rnobanbHbIX N3MEHeHWI B brocdepe;

YMeHMEe OCYLLECTBNATb OCO3HAHHbLIA BbIGOP OyayLlei nNpodeccMoHanbHOW
[eATeNbHOCTU B 06/1aCTV 6MONOrnn, 3KOOrnK, NPUPOAONO0/b30BaHNSA, MeANLIMHI,
OMOTEXHONOrMK, MCUXONOTNKN, BETEPMHAPUM, CEMbCKOro XO03ACTBa, MULLEBON
MPOMbILLNIEHHOCTK, YrAybnaTb Mo3HaBaTeNbHbIA WMHTEPEC, HarpaBfEHHbIN Ha
OCO3HaHHbIA  BbIOOP  COOTBETCTBYHOLLEW  Npodieccv U NPOLOIKEHUE
61onorn4yeckoro 06pasoBaHNs B OpraHM3aUmsax cpefHero nNpoMeccuoHaIbHOro U
BbICLLEro 06pasoBaHus.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KonuyecrBo yacoB DJIEeKTPOHHbBIE
HaumeHoBaHMe pa3/iesioB U TeM (undposbie)
Ne n/m Konrpoabubie | IlpakTnueckue
MporpamMmmabl Bcero o0pa3oBaTe/bHbIE
padoThI padoTbI pecypent
1 buonoruns Kak Hayka
2 YKuBble CUCTEMBI U UX U3YYEHME
3 Buonorus KneTku 0.5
4 XMMUYecKas opraHmsaumsa KneTku 10
5 CTpoeHwue 1 QPYHKLUUN KNeTKN 8
6 OO6MeH BeLLeCTB 1 NpeBpaLLeHne 3Heprumv B 9 1
K/eTke
. Hacnep,CTBeHljaﬂ NHpopMaLma 1 9 05
peanu3aums eé B KneTke
YKM3HEHHBIN LMK KNETKM 6 1
CTpoeHue 1 PyHKLUMN OpraHM3MoB 17 1.5
10 Pa3mMHOXKeHWe 1 pa3BnT1e OpraHn3MoB 8 1.5
1 "eHeTMKa — HayKa O Hac/eACTBEHHOCTU U ) 05
N3MEHYMBOCTN OPraH13mMoB
12 3aKOHOMepHOCTM HacneACTBEHHOCTH 10
13 3aKOHOMepHOCTU U3MEeHUYMBOCTU 6
14 "eHeTunKa yenoseka 3 0.5
15 Cenekums opraH13mMos 4 1
16 BYOTEXHONOrMNA U CUHTETUYECKas 61oNorus 4
17 MA B hopmate EIMd 1 1
OBLLEE KOJTMYECTBO YACOB IO NMPOIrPAMME 102 1 13




11 KJIACC

KoauuecTBo yacoB DJIeKTPOHHbIE
HanmeHnoBaHue pa3/iesioB U TeM (undposbie)
Ne n/m Kontpoabusie | IlpakTnuyeckue
NMPOrpamMMbl Bcero o0pa3zoBaTeJibHbIE
padoThI padoTbI
pecypchl
1 3apoXaeHune 1 pasBUTHE 3BOMOLNOHHBIX 4
npeLCcTaBNeHW B 6G1010rnm
MwKpo3aBonoUma 1 eé pesynbTaTbl 14 2
Makpoasontouma 1 eé pesynbrathbl 6
4 MponcxoxaeHne 1 pa3BUTHE XKU3HN Ha 15 15
3emne
5 MponcxoxkaeHue YenoBeka — aHTPOMOreHes 10 1
3KOM0rms — Hayka 0 B3aMOOTHOLLUEHUAX
6 OpraHM3mMoB 1 HaflopraHU3MeHHbIX CUCTEM 3 0.5
C OKpY)KatoLLeii cpefoin
OpraHu3mbl 1 cpefa 06uTaHus 1.5
Jkonorns BUA0B 1 NONYNSALUMIA 0.5
9 3Konorus coobLecTs. IKOMOrnYeckme 12 05
cUCTeMmbl
10 Buocgepa — rnobanbHas sKocmcTema
11 Uenosek 1 OKpyXatoLasa cpega
PesepBHoe Bpems (B TOM uucne NMA B
12 8 2
(hopmate EIN39)
OBLLEE KOJIMYECTBO YACOB IO NMPOIrPAMME 102 2 7.5




HNOYPOYHOE IINIAHUPOBAHHUE

10 KJIACC
Kosn4vecTBo 4acoB JIeKTPOHHbIE
Ne Hara undgposbie
Tema ypoka Kontpoabnbie | IlpakTnyeckue
n/n Bcero H3y4YeHHUA o0pa3oBaTe/ibHbIE
padoTbI padoThbI
pecypchl
Bronorns Kak KOMniaeKcHasi Hayka 1 Kak 1
4aCTb COBPEMEHHOI0 06LLIeCTBa 06.09.2024
>Ku1Bble cUCTEMBI U UX CBOMCTBA 1 06.09.2024
YpOBHEBas OpraHn3aLns >XMBbIX CUCTEM 1 06.09.2024
icTopuns OTKPBITUA U N3YYEHUSA KNETKN. 1
KneTtoyHasa Teopusa 13.09.2024
MeTogbl MONEKYNSPHOW N KNETOYHOM
6vonoruu. MpakTnyeckas paboTta
«/13yyeHne MeTOA0B KNEeTOUHOM 61oornm 1 05
(xpomatorpadus, anekTpogopes, ' 13.09.2024
AnddepeHLnansHOe LEHTPUGYTpOBaHme,
MLP)»
XUMNYECKUN COCTaB KNETKK 1 13.09.2024
MwuHepanbHble BeLecTBa KNeTKN, nx 1
6ronorunyeckas ponb 20.09.2024
OpraHuyeckue BeLLecTBa KNeTKn — BGesiku.
NabopaTopHas paboTta «O6Hapy>xeHue
1 0.5
6€e/IKOB C NMOMOLLIbHO KauYeCTBEHHbIX 20.09.2024

peaxumin»




CBolicTBa, Knaccuumkaums n QyHKLMmn

o 6enkoB 20.09.2024
10 OpraHnyeckune BeLLECTBa KNETKN —
YrNeBoApbl 27.09.2024
1 OpraHunyeckue BeLLeCTBa KIETKN —
nnabl 27.09.2024
HyknenHoBsble Kucnotel. AHK 1 PHK.
12 NabopaTopHas paboTa «MccnefoBaHmne 05
HYKNENHOBbIX KMUCNOT, BblAeNEeHHbIX 13 27.09.2024
K/IETOK Pa3/IMYHbIX OpraHn3mMoB»
13 CtpoeHuve n yHKunn AT®. [pyrve
HyKneosnatpudgochartsl (HT D) 04.10.2024
CekBeHunpoBaHue AHK. MeToabl
14 reHOMUKW, TPAHCKPUNTOMUKN,
npOTeOMMKmp P 04.10.2024
15 MeTofbl CTPYKTYPHOA 6roiornm 04.10.2024
16 Tunbl KNeTok. MNpoKaprnoTnyeckas KneTka 11.10.2024
CTpOoeHue 3yKapnoTUUECKOW KNETKN.
17 MpakTnyeckast paboTa «/13yyeHne cBOACTB 0.5
KnpeTquoﬁ MeMp6paHb|» ’ 11.10.2024
18 [MoBEepPXHOCTHbIV annapaT KIeTKu
11.10.2024
OfHOMeMbpaHHble OpraHonabl KNeTKu.
19 MpakTuyeckas pabota «/3yuyeHve 05
LBVXKeHNA LUTONMa3Mbl B PaCTUTESIbHBIX 18.10.2024
KneTkax»
20 [MonyaBTOHOMHbIE OpraHONAbI KNETKN: 0.5




MUTOXOHAPUW, NAacTupl. SlabopaTopHas
pa6oTa «/ccnefoBaHve Nnasmonmnsa u
[EeNNa3Moni3a B PacTUTE/bHbIX KETKaX»

18.10.2024

21

HeMeMOpaHHbIE OpraHoWbl KNeTKM

18.10.2024

22

CTpoeHvie 1 hyHKLMK sapa

25.10.2024

23

CpaBHUWTE/IbHas XapaKTePUCTMKA KNeTOK
aykapuoT. JTabopaTopHas pa6oTa
«M13yyeHne CTPOEHUS KNETOK pas/IyHbIX
OpraHv3moB»

0.5

25.10.2024

24

AcCMUNIAUNA U AUCCUMUNAUNA — [Be
CTOPOHbI MeTabonmamMa. Turnbl 06meHa
BeLecTB. JTabopaTopHas paboTa
«3yyeHne KaTaIMTUYeCKON aKTUBHOCTM
(hepmeHTOB (Ha npvMepe amuiasbl Un
KaTanasbl)»

25.10.2024

25

depMeHTaTMBHbIN XapaKTep peaKLimii
KNeToYHOro MeTa6onmsma. JlabopaTopHas
pa6oTa «/3yyeHne hepmMeHTaTUBHOIO
pacLLeneHns nepokcuaa Boaopoaa B
PaCTUTENbHbBIX M XXUBOTHbIX K/ETKAX»

0.5

01.11.2024

26

Benku-akTMBaTopbl U 6ENKN-UHTMGUTOPSI

01.11.2024

27

ABTOTPOMHbIV TUN 06MEHa BELLLECTB

01.11.2024

28

doTOCUHTES

15.11.2024

29

XemocuHTe3. JTabopaTtopHas paboTa

0.5




«CpaBHeHe npoLeccoB JoToCcKHTe3a U 15.11.2024

XeMOCUHTE3a»

AHa3po6Hble opraHn3mbl. Bugpl
30 6poxkeHus. JTabopaTopHas paboTa

«CpaBHeHe NpoLLeccoB BPOXEHMS 1 15.11.2024

AbIXaHUsA»
31 A3p06HbIe OpraHn3Mbl. Tarbl

3HEPreTMYecKoro obmeHa 22.11.2024

AHeprvs MeMopaHHOr o rpagneHTa
32 NpPoTOHOB. CHTe3 AT®: paboTa

HEOTOHHOVI ATCD-CI/IHTa3brI) 22.11.2024
33 PeakLn MaTpMUYHOro CMHTe3a

22.11.2024

34 TpaHCcKpUnuma — mMaTpuyHbIA cnHTe3 PHK 99.11.2024
35 TpaHcnaums 1 eé atansl 99.11.2024
36 KoanpoBaHve aMUHOKNCNOT. Posb

pnbocom B 6rocuHTe3e 6enka 29.11.2024
37 OpraHu3aums reHoma y npokKapmoT v

ayKapumot 06.12.2024
38 MoneKkynsipHble MexaHV3Mbl 3KCMpPeccun

rEHOB Yy 3yKapuoT 06.12.2024

Brpycbl — BHEKNETOYHbIE (HOPMbI XKMU3HM
39 1 obnmratHble napasuTbl. MNpakTuyeckas 0.5

paboTa «Cos,anMF()e mozenu FI;mpyca» 06.12.2024
40 BupycHble 3a60/1eBaHNA YeN0BEKA,

YXMBOTHBIX, PACTEHNI 13.12.2024
41 HaHoTexHo/10rMm B 61MoN0rnmM n MeauLmHe 13.12.2024




42

YKU3HEHHBIN LIMKN KNETKM

13.12.2024
43 MaTpuuHbIi cuHTe3 AHK 90.12.2024
Xpomocomsl. JTabopaTopHas paboTa
44 «/13yyeHne XpoMOCOM Ha roToBbIX 0.5 20.12.2024
MUKponpenapaTax»
45 [eneHne KneTkm — MnTo3 90.12.2024
Tunbl KNETOK. KapnoKnHes 1 LIMTOKMHES.
46 NabopaTopHas paboTta «HabnogeHne 0.5
MNTO3a B K/IETKaX KOHYMKa KOpeLLKa /yKa ' 27.12.2024
(Ha roToBbIX MUKpOMpenaparax)»
47 Perynaumsa >XM3HeHHOro UunKna KneTok 97 12,2024
48 OpraHusm Kak efiHoe Lenoe 97 12.2024
49 TKaHuW pacTeHuiA. JlabopaTopHas paboTa 05
«/13yyeHne TKaHel pacTeHNn» ' 10.01.2025
TKaHW XXMBOTHbIX M Ye/10BEKA.
50 JNabopaTopHas paboTa «l3yyeHne TKaHel 0.5 10.01.2025
XXMBOTHbIX»
OpraHbl. CrcTembl opraHos. JlabopaTtopHast
51 paboTa «/3yyeHre opraHoB LIBETKOBOIO 0.5 10.01.2025
pacTeHus»
52 Onopa Tena opraH13mMosB 17.01.2025
53 [BV>KeHne opraH13mMoB

17.01.2025




54

MnTaHWe opraHNM3MoB

17.01.2025

55 [MUTaHMe N03BOHOYHbIX XXUBOTHbIX.

MyweBapnTenbHaA cucTema YenoBeka 24.01.2025
56 [pbixaHne opraHvM3mos 94.01.2025
57 [JbixaHne N03BOHOYHbIX XXMBOTHbIX Y

yenoseka 24.01.2025
58 TpaHcnopT BeLLeCTB y 0praHvM3moB 31.01.2025
59 KpoBeHOCHasa cnuctema no3BOHOYHbIX

YKMBOTHbIX U YenoBeka 31.01.2025
60 BbigeneHve y opraHu3MoB 31.01.2025
61 3awmnTta y opraHn3mMoB 07.02.2025
62 VIMMyHHasa cuctema yenoBeka 07.02.2025
63 Pa3gpaXkumMocTb 1 perynauuns y

opraHn3moB 07.02.2025
64 "'ymMopasibHas perynauus v 3HL40KpPUHHaA

CUCTEeMa >XMBOTHbIX 1 Ye/loBeKa 14.02.2025
65 dopMbl pasMHOXKEHUA OpPraHn3MoB 14.02.2025
66 [MonoBoe pa3smMHOXeHue 14.02.2025
67 Meii03

21.02.2025




68

ameToreHe3. O6pa3oBaHue 1 pa3BuTHe
MOJI0BbIX KNETOK. JlTabopaTopHas paboTa
«3yyeHre CTPOeHWst MOJIOBbIX KIETOK Ha
rOTOBbIX MUKpOMpenapaTax»

0.5

21.02.2025

69

NHayBuayanbHoe pasBuTiie OpraHM3MoB —
OHTOreHe3

21.02.2025

70

3aknafka opraHoB 1 TKaHei 13
3apOo/bILLEBbIX IMCTKOB

28.02.2025

71

POCT 11 pa3BUTME XXMBOTHBIX.
NaboparopHas paboTta «BbisiBneHne
NPU3HAKOB CXOACTBA 3apOAbILLEi
MO3BOHOYHbIX XXUBOTHbIX»

0.5

28.02.2025

72

Pa3sMHOXeHVE 1 pa3BUTUE PACTEHWUIA.
JNabopatopHas pabota «CTpoeHne opraHoB
Pa3MHOXEHMSA BbICLUMX PacTeHUI»

0.5

28.02.2025

73

cTopusi CTaHOB/IEHMS U pPa3BUTUS
FEHETUKMN KaK HayKu

07.03.2025

74

OCHOBHbI€ NMOHATUA N CUMBO/IbI FTEHETUKM.
JabopaTopHas paboTa «[po3ogunia Kak
06BEKT reHeTUYECKNX UCCIeA0BaHNN»

0.5

07.03.2025

75

3aKOHOMEPHOCTU Hacne0BaHUA
npun3HakoB. MoHOrnépuaHoe
CKpeLLmBaHue. MNMpakTuyeckas paborta
"A3y4eHune pe3ynbTaToB MOHOrM6pUAHOIO
CKpeLLMBaHus y Apo3odunbl”

0.5

07.03.2025

76

LINTON0rMyeckme 0CHOBbI
MOHOrMBPUAHOIO CKPELLBAHNSA

14.03.2025

77

AHanu3vpytoLLee CKpeLLBaHve. HenonHoe
[OMVHMPOBaHME

14.03.2025




AnrnépunaHoe ckpeLyBaHue.
MpakTnyeckas paboTa «/13yyeHue

8 pe3ynbTaToB AUrMOPULHOIO CKPeLLMBaHNA 05 14.03.2025

y Apo30usibI»
79 LiuTonornyeckne oCHOBbI ANUTMOPUAHOTO

CKpeLLMBaHNS 21.03.2025
80 CuenneHHoe HacnegoBaHWe NPU3HAKOB 91.03.2025
81 XpPOMOCOMHasA Teopus HacNeACTBEHHOCTU 91.03.2025
82 ["eHeTnKa nona 04.04.2025
83 ["feHOTUN Kak Lie/IoCTHasA cucTema 04.04.2025
84 "eHeTUYECKNIA KOHTPO/b Pa3BUTUA

PacTEHWIA, XXMBOTHBIX U YenoBeka 04.04.2025
85 13mMeHUMBOCTL NpPU3HaKoB. Buapl

N3MEHYNBOCTU 11.04.2025
86 MogamnhurkaynoHHas N3MeHUYNBOCTb 11.04.2025

BapvaunoHHbIv psg 1 BapualumMoHHas

KpwuBas. JlabopatopHas paboTa
87 «MccnepoBaHne 3aKOHOMEPHOCTeA 05

MOAN(UKALMOHHOM N3MEHUMBOCTN. 11.04.2025

MocTpoeHne BapMaLMOHHOIO psja u

BapunaLMOHHON KPUBO»
88 "eHOTMNMYeCKas N3MEHUMBOCTb.

Komb6unHatmeHas N3mMeHUYMBOCTb 18.04.2025
89 MyTaLMOHHasA U3MEHUNBOCTb. 0.5




MpakTnyeckasn pabota «MyTtauum y
Apo30dusibl (Ha roToBbIX
MUKponpenaparax)»

18.04.2025

90

3aKOHOMEPHOCTY MyTaLOHHOIO NpoLiecca.
ANuUreHeTUKa 1 aNUreHoM1Ka

18.04.2025

91

"eHeTVKa yenoseka. [NpakTnyeckas pabota
«CocTaBneHne 1 aHasIn3 POSOC/IOBHOM»

0.5

25.04.2025

92

MeTo/ibl MEINLINHCKOI FeHETUKM

25.04.2025

93

3HayeHne MeANLNHCKONM reHETUKN B
NPeLOTBPALLEHUN N TEYEHUN FEHETUYECKMNX
3a00/1eBaHMIN YenoBekKa

25.04.2025

94

OCHOBHbI€E NOHATUSA CeNeKLMN.
NabopatopHas paboTa «l13yyeHne copToB
KY/NbTYPHbIX pacTEHWIA 1 NOPOA AOMALLHUX
YXMBOTHbIX»

0.5

16.05.2025

95

MeToabl CeNeKLMOHHOM paboThl.
NabopatopHas paboTta «M3yyeHne MeToa0B
CeNeKLMn pacTeHnn»

0.5

16.05.2025

96

[OCTKeHMA ceneKkummn pacTeHnii n
XMBOTHbIX. MNpakTnyeckas pabota
«[puBMBKa pacTeHWn»

16.05.2025

97

CoXpaHeHuWe, U3y4eHne N UCMONb30BaHNE
reHeTUYECKMX PecypcoB

23.05.2025

98

BroTexHoNorns Kak Hayka u oTpac/b
npounssoAcTsa. MNpakTnyeckas paboTa
«l3yyeHne 06bEeKTOB BMOTEXHOIOM NN

0.5

23.05.2025

99

OCHOBHbIe HanpaB/ieHNs! CUHTETUYECKO
6uonorum

23.05.2025




100

XPOMOCOMHasA N reHHasa NHXXeHepUs

26.05.2025

101 MeanumHCKne 6MOTEXHOIOMN 1 26.05.2025

102 MA B (hopmate EF3 1 26.05.2025
OBLEE KOMMYECTBO YACOB INO 102 13.5

NMPOrPAMME




11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
[1]
‘:;H Tema ypoka Beero Konrtpoabnbie | IlpakTuuyeckue f/ll:;:ennﬂ :g[;l;l;z]:;z:enbﬂme
padoTbI padoTbI pecypesI
1 3BO/IOLMOHHAs Teopus Y. JapBuHa 1
5 JBVXKyLLne cunibl 3BOMHOLNN BUAOB Mo Y. 1
JapsuHy
3 Bopbba 3a cyLecTBOBaHWe, eCTECTBEHHBIIA 1
1 UCKYCCTBEHHbI 0T60P
4 dopmmpoBaHMEe CUHTETUYECKON TEOPU 1
3BO/OLMM
5 ATanbl 3BO/IOLMOHHOIO npotiecca: 1
MUKPO3BOJOLMS Y MaKpO3BONIOLUSA
6 Monynaums — anemeHTapHas eMHULA 1
3BO/OLMM
3aKOH reHeTMYecKoro pasHosecus .
y Xapaw, B. BaiiH6epra. JlabopaTopHas 1 05
paboTta «BbIfBNeHNE U3MEHUMBOCTH Y '
0co6eli 0aHOro Buaa»
8 AnemeHTapHble (HaKTOPbI 3BONHOLMM 1
9 AhheKT ocHoBaTens. ekt 1
OYTbIIOYHOI O rop/ibILLKa
10 Murpauun. M3onguum nonynsaumia: 1
reorpacmyeckas, 61onormyeckas
1 EcTecTBeHHbIN 0T60P — HanpasAOLLNiA 1

(hakTOp 3BO/OLMM




12

MonoBoii 0T60P

13

Mprcnoco6/1eHHOCTL OPraHn3MOB Kak
pe3ynibTaT MUKPO3BOOLUN.
JNabopatopHas paboTa «3yyeHne
apomopgo30B 1 nanoaganTauui y
PacTeHWI N XXNBOTHBIX»

0.5

14

MprMepbl NPMCNOCO6/1eHNI y OpraHU3mMOB:
Mopdonornyeckune, nU3nonornyeckme,
OMOXMMUYECKIE, MOBEAEHYECKNE.
JNabopatopHas paboTa «[MpucnocobneHus
OpraH13mMOoB U UX OTHOCUTE/bHaS
LienecoobpasHoOCTb»

0.5

15

Bua, ero Kputepun n CTpyKTypa.
JNabopatopHas pabota «CpaBHeHWe B10B
N0 MOPO/IOrMYECKOMY KPpUTEPUIO»

0.5

16

CTpykTypa Buga

17

18

Buaoo6pasoBaHyie Kak pe3ynbTar
MUKPO3BO/HOLMUM

CBs13b MMKPO3BO/THOLUN 1 3NUAEMUONOT N

19

Makpoasontouus. NaneoHToNnornyeckme
MeTO/bl U3y4EHNSA 3BOOLIMN

20

Buoreorpaguyeckme MeTofbl M3y4eHUs
3BO/IHOLMM

21

AMOPUOIOrNYECKIE Y CPaBHUTENIbHO-
MOP(ONOrmyeckme MeTOLbl U3ydeHUs
3BONOLLUN

22

MoneKkynsapHo-reHeTUYecKue,
OMOXMMUYECKME N MaTeEMaTUUECKME




METOAbI N3Yy4YEHNA 3BOMHOLUN

23 O6Lme 3aKOHOMEPHOCTY 3BOMKOLMN
24 AjantusHas paguaums. HepaBHOMepPHOCTb
TEMMOB 3BOMOLNN
o5 HayuHble runoTesbl MPOUCXOXAEHNA
XW3HW Ha 3emne
26 [JoHay4Hble nNpefcTaBneHns 0 3apoXaeHUM
XWU3HU
97 OCHOBHbI€ 3Tarbl HeOPraHN4YeCcKo
3BO/MOLMN
28 "MnoTesbl 3apOXKAEHNA KU3HN
VicTopus 3emnn 1 MeToAbl €€ N3yyeHus.
29 JNabopatopHas paboTta «M3yyeHue un 05
Ornm1caHne UCKOMaeMbIX OCTaTKOB APEBHUX
OpraHun3moB»
30 HauasibHble aTanbl OpraHn4eckom
3BonoLNN
31 JBO/IOLNA 3yKapnoT
OCHOBHbIe 3Tanbl 3BONHOLUM
39 pacTuTenbHOro Mupa. lNpakruyeckas 05
paboTa «3yyeHne 0CO6eHHOCTEN
CTPOEHMA pacTeHWIA pasHbIX OTAEN0B»
33 OCHOBHbIe 3Tarnbl 3BO/HOLMMN XXUBOTHOIO
mupa
3BO/IOLMA XKMBOTHbIX. [pakThyeckas
34 paboTa «M3yyeHne 0CO6eHHOCTEN 0.5
CTPOEHMWS NO3BOHOUHBIX XXMBOTHbIX»
35 Pa3BuTMe Xn3HW Ha 3emsie no apam 1




nepvogam

MaccoBble BbIMUPaHNA — 3KONOIrM4Yyeckumne

36 KPV3KCbl NPOLLINIOro

37 CoBpeMEHHbI 3KONOrMYECKUIn KpU3KC, ero
0C06EHHOCTM

38 CoBpemeHHas cucTeMa opraHMyeckoro
npoLLIoro

39 OCHOBHbIe crcTeMaTUYeCKue rpynnbl
opraH13mMoB

40 AHTpOMNoNorna — Hayka o0 YesioBeke

a1 Pa3BuTMe NpeacTaBeHnii 0
NPOUCXOXAEHUN Ye/loBEKa
MecTo yenoBeka B cucTeme
opraHmyeckoro mupa. JlabopatopHas

42 paboTa «M3yyeHne 0CO6eHHOCTEN 0.5
CTPOEHUSA CKefleTa YesioBeka, CBA3aHHbIX C
NPAMOXO0XAEHVEM>

43 LBVXKyLLne cubl aHTPOMoreHesa

44 CooTHoOLIeHWe BMOTOTNYECKUX U
coumasibHbIX (PaKTOPOB B aHTPOMoreHese

45 OcCHOBHbIe CTaAnn aHTponoreHesa

46 ManeoreHeTnKa 1 NaseoreHoMmKa

47 3BO/OLNA COBPEMEHHOIO Ye/lI0BEKa
Yenoseyeckue pachbl. [NpakTuyeckas

48 paboTa «l13yyeHne 3K0N0rn4eckmx 0.5
afanTaluii YenoBeKa»

49 MexamcumnanHapHble MeToAbl

aHTpOMonorumu




50 3apoXkaeHne 1 pasBuTHE IKONOT UK 1
MeTogpl akonorun. JlabopatopHas paboTa
o1 «/13y4eHne MeToL0B 3KONOrMYECKUX 1 0.5
nccnefoBaHun»
59 3HauyeHme 3KON0rMYECKNX 3HaHWI o5 1
yesnoBeKa
53 3JKoormyeckme akTopsbl 1
AbnoTnyeckme axktopbl. CBET Kak
54 3KO/I0rNYeCKmnin thakTop. JlabopaTtopHas 1 05
paboTa «BbIBNEHME NPUCNOCOONEHNI
OpraHn3MOoB K B/IMSAHNIO CBETa»
AburoTunyeckue hakTopbl. Temnepatypa
KaK 3K0MI0rMYeCKnin thakTop.
55 NabopaTopHas paboTa «BbisBneHne 1 0.5
NpyUcnoco61eHnii OpraHN3MoB K B/IMAHUIO
TeMmneparypbi»
AbBroTHYeCKMe (haKTOpbl. BNaXKHOCTb Kak
56 3KO/0rNYecKmin thakTop. JlabopaTtopHas 1 05
paboTta «AHaTOMMYeCKNe 0CO6EHHOCTH
pacTeHWUIA U3 pasHbIX MeCT 0OUTaHMS»
57 Cpepbl 06UTaHMS OpraHn3MoB 1
58 bronorunyeckme puTmbl 1
59 YK13HeHHble (PopMbl OpraHn3mMoB 1
60 BroTnyeckme aktopsl 1
3HayeHne BMOTUYECKNX B3aUMOAENCTBUI
61 [NS CyLLEeCTBOBaHNA OpraH1U3MoB B cpefe 1
0buTaHus
62 3KON0rnyeckne xapakTepucTuku 1




nonynauumn

OcCHOBHbIe nokasartenu nonynauunmn:

63 YMCNEHHOCTb, MNNOTHOCTb, BO3PacTHas U
nosoBas CTPyKTypa
OCHOBHbIe nokKasartenu Nonynsauun:

64 pOXKAaemMoCTb, NPUPOCT, TEMIM POCTa,
CMepPTHOCTb, MUrpauumu

65 JKO/I0rnyeckas CTpyKTypa nonynauum

66 JvHamnka nonynsaumm n eé perynaums

67 KpuBble pocTa YACNeHHOCTM NONYyNALUn
KpuBble BbDKUBaHUA
3JKoMormyeckas HuLLIa Bnaa.

68 JNabopatopHas paboTa «[MpucnocobneHus 0.5
CEMSIH PacTeHUI K pacCeneHunto»

69 Bug kak cuctema nonynsaumi

20 3aKOHOMEPHOCTM MOBELEHNS U MUTPaLuiA
YXWBOTHbIX

71 Co06LLecTBO OpraHM3MoB — 6UOLEHO3

72 JKocucTemMa Kak OTKpbITas cucTeMa

73 KpyroBopoT BeLlecTB 1 NMOTOK 3Hepruv B
aKocucteme

74 OCHOBHbIe NoKa3aTei 3KOCUCTEMbI

75 3JKonornyeckne nupamnib

76 3meHeHUs coobLLECTB — CYKLIECCUM

77 MpypofHbIE 3KOCUCTEMBI. DKOCUCTEMb
03€ep 1 peK. IKOCMCTEMbI MOPE N OKeaHOB

78 MpupoaHbIe 3KOCUCTEMBI. DKOCUCTEMb




TYHAP, NECOB, CTeneid, NycTbIHb

79 AHTPOMNOreHHbIE 3IKOCUCTEMBI

80 Ypboakocuctemsl. MNpakTnyeckas paboTa 05
«M3yyeHure 1 onucaHme ypb0o3aKoCnCTeMbI»
3aKOHOMepHOCTM (POpMMPOBaHMSA

81 OCHOBHbIX B3aMMOLENCTBUI OpraH13MoB B
aKocmucTeMax
MexaHu3Mbl BO3AENCTBUSA 3ar PA3HEHWIA

82 pasHbIX TUMOB Ha CybOPraHN3MeHHOM,
OpraHn3mMeHHOM, NOnynALMOHHOM U
9KOCUCTEMHOM YPOBHSAX

83 Brocthepa — obLiennaHeTapHas 060/104Ka
3emnu

84 YueHue B. V. BepHagckoro o buocepe

85 3aKOHOMEPHOCTU CYLLLECTBOBaHMSA
orocdepb!

86 KpyrosopoTb! BeLLecTs U
BMoreoXMMmnYecKme LKbI

87 30HabHOCTL 6uocdepbl. OCHOBHbIE
OMOMbI CyLLM

88 YCTOIUMBOCTb GUoChepsbl

89 3KONOrMYecKme Kpusmncbl 1 UX NpUUmHLbI

90 Bo3gelicTare yenoBeka Ha 6buochepy

o1 AHTpOHOFeHH?e BosgeMCTBUme Ha
PacTUTeNbHBIA U XXMBOTHBIA MUP

92 OxpaHa npvpoabl

93 OCHOBHbIe NPUHLMMbI YCTOWYUBOTO




pa3BnTUA YenoseyecTea 1 NPMpPoabl

PaLMoHaIbHOe NMPUPOAONOIb30BaHE U

94 COXpaHeHne 610I0rnNYecKoro 1
pa3Hoo6pa3ns 3emnu

95 0O606L1eHne No Teme «MUKPO3BONHOLNSA 1 1
eé pe3ynbTaTbl»

96 O606LLeHNe No TeMe «MaKpo3BOMHOLMSA 1 1
eé pesy/bTaTbl»

97 0O606LLeHMe No Teme «POUCXOXKAEHNE 1 1
Pa3BUTUE XXM3HU Ha 3emne»

08 O606LeHne No Teme «MponCXoXaeHne 1
4e/loBEKA — aHTPOMOreHes»

99 O606LLEeHMe NO TeEMe «DKOMOTUS — HayKa 0 1
B3aVIMOOTHOLLIEHMAX OPraHn3MOoB»
O606LLeHNe No TeMe «OpraHn3Mbl U cpefa

100 1
06UTaHNA»

101 0606u.|,eHMve no TeMe «3KO/0rus BUA0B 1 1
NONyNALNA»

102 O606LeHve no Teme «brochepa — 1
rnobasbHas aKocmcTeMa»

OBLLEE KOJTMYECTBO YACOB INMO 102 75

NMPOIrPAMME




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

METOINYECKHUE MATEPHUAJIbBI VIS YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCbBI U PECYPChHI CETU

HUHTEPHET



