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MHNOSACHHUTEJBHAS 3AIIMCKA

[Mporpamma no ydebHoMy npeameTy "Buonorva™ (ganee - 6uonorns) Ha
YPOBHE CpeAHero obuiero obpasoBaHus paspaboTaHa Ha OCHOBe PefepasibHOro
3aKOoHa 0T 29.12.2012 Ne 273-®3 «O6 06pa3oBaHunn B Poccuitickont deaepauuim»,
®roC COO, KoHuenuuu npernogaBaHus ydebHOro npeamerta «buonorus» u
OCHOBHbIX NONOXeHWI (hefepanbHON paboyelt NporpaMMbl BOCNIUTaHKA.

Y4ebHbIn npeaMeT «buonorus» yrnyonéHHoro ypoBHs u3ydeHus (10-11
Knaccbl) ABMSETCA O4HUM W3 KOMMOHEHTOB MpPeAMeTHON 06/1acTh «ECTeCTBEHHO-
HayyHble npeameTbl». CornacHo nonoxeHmam @droc COO npogubHbIe
yyebHble NpeaMeTbl, U3yYaemble Ha Yrny6/iEHHOM YPOBHE, ABMAKOTCA CNOCO60M
anddpepeHUmalmm  06y4eHNs Ha YpOBHE cpeAHero ob6uiero o6pasoBaHuA U
npu3BaHbl 00eCneYnTb NPEeeMCTBEHHOCTb MeXAY OCHOBHbIM O0OLUMM, CpefHUM
06LWMM, CpeaHUM NPOMECCUOHANTbHBIM M BbICLLMM 06pa3oBaHneM. B TO e Bpems
KaKAbll 13 3TUX Y4ebHbIX MNpPeAMETOB [0/KEH ObiTb OPWMEHTMPOBAH Ha
NMPUOPUTETHOE peLleHne 06pa30BaTe/lbHbIX, BOCMMUTATE/IbHbIX W Pa3BMBaIOLLMX
3afja4, CBA3aHHbLIX C MpPOodlopueHTaumein oby4varoWmMxca M CTUMYIMPOBAHMEM
MHTEpeca K KOHKPETHOM 0611aCcTU Hay4yHOro 3HaHus, CBA3aHHOro0 C Guosorven,
MeULNHON, 3KONOrnelt, NCUXONOr e, CropToOM U BOEHHBLIM [E/I0M.

[Mporpamma no y4yebHOMY npeameTy "Buonorns” OaéT npeacTaBlieHWe O
LUenm n 3agadax usydeHust ydebHoOro npegmeta «buonorns» Ha yriy61EHHOM
YPOBHE, onpeaenseT obssarenibHoe (MHBapUaHTHOE) NPeAMETHOE COAepXKaHue, ero
CTPYKTYpVUpOBaHWe MO pasfjenam W Temam, pacnpefesneHne Mo  Kaccam,
PeKOMeHAYeT MOocC/efoBaTe/lbHOCTb M3Y4YeHUs Y4eBHOro marepuana C Y4YETOM
MEeXMNPeAMETHbIX U BHYTPUMNPEAMETHbIX CBA3el, NOrMKM y4yebHOro npotecca,
BO3pPAaCTHbIX 0COGeHHOCTE obydarowmxcsa. B nporpamme no  6uonorun
peann3oBaH MNPUHLUMMN MPEEMCTBEHHOCTU C M3y4eHMeM OMOMOrMM Ha YpPOBHe
OCHOBHOro  06Llero obpas3oBaHusi, 6Gnarogaps 4Yemy MpPOCMaTpPUBaETCH
HanpaB/fIeHHOCTb Ha  NOCMedylolee  pasBuMTUE  OGUONOIMYECKUX  3HAHWN,
OPVEHTMPOBAHHBLIX Ha (HOPMUPOBAHME eCTECTBEHHO-HAy4YHOr0 MWPOBO33PEHUS,
3KO/IOrMYECKOro MbILL/IEHUS, MPeACTaBleHUiA 0 340pOBOM 06pase >XU3HKU, Ha
BOCMMUTaHME OEPeXXHOro OTHOLUEHMS K OKpyXaroule npupogHoin cpepe. B
nporpamme Mo OMONOrMK TakXKe MoKasaHbl BO3MOXXHOCTM Y4eBHOro npegmeta
«buonornsa» B peamsaumm  TpebosaHnin DProC COO K nnaHMpyembim
NMYHOCTHbIM, MeTanpeaMeTHbIM W MPeAMETHbIM pe3ynbTaTam 00y4YeHus U B
(hopMMPOBaHMM  OCHOBHbIX BWAOB  Y4eOHO-MO3HaBaTeNlbHOW  [AeATe/IbHOCTU
obyyarowmxcsd Nno OCBOEHUIO COAePXaHUA OMONorMyYecKoro o6pa3oBaHUA Ha
YPOBHE CpefHero o6LLero o6pasoBaHums.

Y4ebHblin NnpeameT «buonorus» Ha ypoBHe cpefHero obuiero obpasoBaHus
3aBepluaeT 6uonormyeckoe o06pasoBaHMe B LUKOME W OPMEHTMPOBaH Ha



paclupeHne U yrnybneHne 3HaHWA 06YYatOLMXCA O XKMBOW NpUpoAe, OCHOBaxX
MOMEKYNISIPHON W KNEeTOYHOW 6uonornn, amoépuonornn n 6umonorum passuTus,
FeHeTUKN, CeNneKLnm, BUOTEXHOMOTUN, 3BOOLMOHHOTO YYEHUS U 3KOMTOMUN.

N3yyeHne y4yebHOro npeameta «buonorus» Ha YrnybneHHOM YPOBHE
OPVEHTMPOBAHO Ha MOArOTOBKY 06YYalOLMXCA K MOC/MEAYHOLLEMY MOMYYEHUIO
ouonornyeckoro  06pasoBaHMA B By3aX WM OpraHuMsaumax  CpefHero
NPOeCcCNOoHaIbHOro 06pasoBaHNs. OCHOBY ero CofepXaHus COCTaB/seT cucTema
OMOMOrNYECKMX  3HAHWI, MOMYYEHHbIX MNPU  M3YYeHUM  ObydvaroLMMuUCA
COOTBETCTBYIOLUMX CUCTEMATUYECKMX pa3fenoB OMOM0orMn Ha ypoBHe OCHOBHOIO
obulero obpasosaHus, B 10-11 knaccax 3TW 3HaHWA MONy4valoT pasBuTUe. Tak,
paclUMpeHbl U yray6nieHbl 6MONOrMYecKne 3HaHUS O PacTEeHUSAX, >KMBOTHbIX,
rpmbax, 6akTepumax, OpraHM3Me YenoBeKa, OOLMX 3aKOHOMEPHOCTAX >KM3HMU,
LONONHUTENbHO BK/IKOYEHBI O1OMOTMYECKMEe CBeLeHNS NPUKNALHOMO U NMOUCKOBOIO
XapakTtepa, KOTopble MOXHO WCMO/b30BaTb KaK OPUEHTUPbI A4/ MOC/efyHoLero
Bbl6Opa npodeccun. Bo3moxHa Takke WHTerpauusi 6MonorMyecKnX 3HaHUn c
COOTBETCTBYIOLWMUMN 3HAHWUAMU, MOMYYEHHbIMU O00YYaOLWMMUCA NPU U3YYeHUN
(hU3MKK, XUMUK, Teorpaum N maTeMaTnKU.

CTpykTypa nporpammbl no YyyebHomy npeaMeTy “Buonormsa™ oTpaxaer
CUCTEMHO-YPOBHEBBIA W 3BOMOLUMOHHBIA MOAXOAbl K W3Y4YeHUO 6Guosnorunu.
CornacHo MM, M3y4atoTC CBOWCTBA N 3aKOHOMEPHOCTU, XapaKTepHble A1 XKMBbIX
CUCTEM PasHOro YpPOBHA OpraHu3aLun, 3B0OLMM OPraHNYecKoro mupa Ha 3emne,
COXpaHeHuss Oumonornyeckoro pasHoobpasud nnaHetol. Tak, B 10 Kknacce
M3y4aroTCA OCHOBbI MOJIEKY/IAPHOM W KNEeTOYHOW 6uonorumn, amoépuonornm u
6ronorMn pasBUTUA, TEeHETUKN N Cenekuun, BUOTEXHOMOTUN N CUHTETUYECKON
Ovonorumn, akTyanm3mpyroTca 3HaHWUS 00y4aroLmxcs Mo 60TaHWKe, 300/10TUN,
aHatomuu, usmonorum denoseka. B 11 knacce wm3y4yaroTCA 3BO/MOLUOHHOE
y4eHue, OCHOBbI 3KO0rMK 1 y4eHmne 0 brociepe.

YuyebHbi  npeameT  «buonorusi»  npussaH  00ecrneynMTb  OCBOEHUE
obyyaroLmmMmcs 61MoNorMYecKNX TeOPUA 1 3aKOHOB, WAEN, NPUHLUMMOB 1 MpaBu,
NneXkalmx B OCHOBE COBPEMEHHOWN eCTECTBEHHO-HaYyYHOW KapTUHbI MUPa, 3HaHWI O
CTPOEHUN, MHOroobpasnv M OCOBEHHOCTAX KNEeTKW, OpraHu3ma, nonynaumu,
OMOLLEHO3a, 3KOCUCTEMbI, O BbIJAKLLUMXCA HAYUYHBIX AOCTUMXKEHUAX, COBPEMEHHBIX
MccnefoBaHUAX B 6G10MOrMn, NPUKIaLHbIX acnekTax 6uoornyeckux 3HaHun. 4
Pa3sBUTUA U NOLAEPKAHUS MHTepeca O6yvaroLmxca K 6uonormm Hapsgy co
3HaYMTeNbHbIM 00BEMOM TEOPETUYECKOrO Marepuana B COAepXXaHUU nporpaMmbl
no 6uonormm npesycMOTPeHO 3HAaKOMCTBO C UCTOPWE CTaHOBMIEHWS U Pa3BUTUSA
TOW WM WHOW 06nacT 6MONOrMK, BKMAAOM OTEYECTBEHHbIX W 3apyOeXXHbIX
YUYEHbIX B peLleHne BaXKHeNLMX 61MOM0rMYeCcKNX 1 3KONOrMYeCK X Npobiem.



Llenb n3yyeHns yyebHoro npeamerta «buonorms» Ha yrny618HHOM YpOBHE —
OBMafieHVe  00y4yaroLWMMUCA  3HAHWAMWU O  CTPYKTYPHO-(PYHKLUNOHaIbHOW
OpraHm3aumMyM >XMBbIX CUCTEM pPa3HOro paHra W MPUOOPeTeHNE  YMEHWUN
MCNOMb30BaTh 3TU 3HaHWA B (DOPMMPOBAHWUM MHTepeca K OnpeaenéHHon obnacTu
NPOecCNOHaNIbHOM  esATeNlbHOCTN, CBSA3aHHOW C Ouonornen, UM K BbIGOPY
y4eOHOro 3aBefleHns 414 NPOAOC/HKEHMNSA BUONOrMYecKoro obpa3oBaHms.

JocTvXeHne uUennm  un3ydeHns ydyebHOro npepmeta «buonorus» Ha
yrny6néHHOM ypoBHe 06eCneyvmBaeTCa peLLeHneM Creayowmx 3atad:

OCBOEHME 00y4YaroLNUMINCA CUCTEMbI BUONOrMYECKUX 3HAHWIA: 06 OCHOBHbIX
OMOMIOrNYECKMX TEOPUAX, KOHLENUMSAX, rMnoTe3ax, 3akoHax, 3aKOHOMEPHOCTSX U
npaswiax, COCTaBNAOLWMX COBPEMEHHYHO €CTECTBEHHO-HAYUYHYIO KapTUHY MUPa; O
CTPOEHWUW, MHOroobpasv M OCOOEHHOCTAX OWONOrMYECKUX cucTem (KNeTka,
opraHvam, nonynauus, sug, buoreoleHos, brocgepa); 0 BblAAOLNXCA OTKPbITUAX
N COBPEMEHHbIX UCCNef0BaHUAX B 61Uonornu;

O3HaKOMJ/IeHMe 0OyyatoWwmxca € MeTofaMMn MO3HaHUA XXMBOW NPUPOLbI:
NCCneaoBaTe/lbCKMMM  METOAAMN  OUMOMOTMYECKMX  HayK  (MONEKYNSApHON u
KNeTO4YHOn 6uonornn, 3smepuonormm u  OGuUoNorMn  pPasBUTUS, TEHETUKM W
cenekummn, OMOTEXHOMOTMM W CUHTETMYECKOW Ouonornu, naseoHToNoru,
3KONOrnn);  MeTofamMm  CaMOCTOSTE/IbHOrO  NPOBEAEHUS  BUOMOTMYECKUX
nccneaosaHMin B nabopatopum M B npupogde (HabnoAeHMe, U3MEPEHNE,
3KCNEePUMEHT, MOAE/IMPOBaHNe);

OB/MafieHne  0by4valoMMUC  YMEHUSMMW:  CaMOCTOSATE/IbHO  HaxXOA4MTb,
aHa/M3MpoBaTb M WUCMOMb30BaTb OMOMOrMYECKYH MH(OPMaLMIO; MOb30BaTLCH
OV0N0rMYeckon TEPMUHOMOTMEN M CUMBOMMKOW; YCTaHaB/MBATb CBA3b MeXAy
pasBuTMeM 6uonorMn U COLMATIbHO-3KOHOMUYECKUMU U 3KOJIOTMYECKUMMU
npobremammn 4YenoBeYeCTBa; OLEHMBATb MOCMEACTBUA CBOEW [esATeNlbHOCTU Mo
OTHOLLEHUIO K OKpY)Kalolleld NpUpoaHOin cpede, COBCTBEHHOMY 3[0POBbIO W
3[0pPOBbLI0  OKpYXKaloWMX  Nogeil; 000CHOBbIBaTbL M COGMO4ATb  Mepbl
NPOMNAKTUKA UH(EKLMOHHbIX 3a60neBaHWIA, NpaBuia NoBeaeHWs B NpUpoae u
obecrieyeHnss 6e30MacHOCTM COOBCTBEHHOMW YKM3HEAEATENIbHOCTM B Ype3BblvaiiHbIX
CUTYyaumsax MPUPOAHOTO M TEXHOreHHOro  XapakTepa;  XapakTepu3oBaTb
COBPEMEHHbIe Hay4Hble OTKPbITUSA B 06/1aCTU BMONOrnu;

pasBuTNe Yy 00YYaKOLLMXCA MHTENNEKTYa/IbHbIX N TBOPYECKNX CMOCOOHOCTEN
B NpoLecce 3HAaKOMCTBa C BblJAMOLMMUCA OTKPbITUAMU U COBPEMEHHLIMM
nccnegoBaHMsAMM B GMONMOrMK, pellaemMbiMK €K Mpobsiemamun, MeTOL0Nornei
610N0rNYecKoro McecnefoBaHus, npoBefeHuns 3KCNePUMEHTa/IbHbIX
MCCNeaoBaHni, pelleHns 61onormyecknx 3atad, MoAennpoBaHms Gr1oIorMYecKmx
06BEKTOB 1 MPOLLECCOB;



BOCMUTaHME Y 00y4aroLmMXCA LLEHHOCTHOIrO0 OTHOLLUEHMUS K XKMBOI NpUpoae B
LLe/IOM U K OTAE/bHbIM €€ 06beKTam W1 ABIEHNAM; (DOPMUPOBAHNE 3KOIOMMYECKOM,
reHeTMYeCKON rpaMOTHOCTW, OOLLen KynbTypbl MOBEAEHUss B  MPUPOLE;
MHTerpauum eCTeCTBEHHO-Hay4YHbIX 3HAHWIA;

npuobpeTeHne  0Oy4YalOWMMNCA  KOMMETEHTHOCTM B pauMOHa/IbHOM
NPYPOAONObL30BaHNM  (COG/MIOAEHNe NpaBusl MOBEAEHUS B NPUPOAE, OXpaHbl
BWO0B, 3KOCUCTeM, buocdepsbl), COXpaHeHUM COBCTBEHHOIO 3[0POBbSA U 340P0BbA
OKpyXarwwmx nogein  (cobnogeHns  mep  npounakTUKn — 3aboneBaHun,
obecneyeHne 6e30MacCHOCTU >KNU3HEeLeATEeNbHOCTM B Ype3BblyaiiHbIX CUTYyaLMsX
NPUPOAHOrO M TEXHOreHHOro  XapakTepa) Ha OCHOBE  WCMO/b30BaHUSA
BMONOrMYECKNX 3HAHWUIA U YMEHWIA B NOBCELHEBHON XKN3HW;

cO3jaHve  YCNOBWMA  ANd  OCO3HAaHHOro  Bblbopa  OOyvarowmmucs
NHANBUAYaNbHOM 0bpasoBaTe/bHOM TpaekTopuu, CMOCO6CTBYHOLLIEN
nocnegyrolleMy npogeccMoHasIbHOMY CamMOOMpPesesieHno, B COOTBETCTBUU C
VHAMBUAYaANIbHBIMW MHTEpecamMmy U NOTPeBHOCTAMM PervoHa.

O6Lee 4MCIO YacoB, OTBELEHHbIX Ha U3y4YeHWe BUONOrnK Ha yriyb6neHHOM
YPOBHe CcpefiHero obuero obpasosaHus, coctasnseT 204 vaca: B 10 knacce — 102
yaca (3 yaca B Hefiento), B 11 knacce — 102 yaca (3 yaca B Hefleno).

OT6op OpraHn3auMOHHbIX (POPM, METOAO0B U CPeACTB 06YydeHWUs Guonornm
OCYLLIECTB/IETCA C YYETOM CMEUMMUKA ero cofepXkaHus M Harpas/ieHHOCTM Ha
NPOAO/HKEHNe  GMOMOrMYecKoro 06pa3oBaHUsi B OpraHM3aumax  CpeaHero
NpPodecCcMoHaIbHOT O 1 BbICLLIEro 06pa3oBaHUs.

Ob6s3aTeNlbHbIM YCNOBMEM MPK 06YYeHUN BKONOrMK Ha Yrny6néHHOM YPOBHe
ABNAETCH MNPOBefeHne NabopaTopHbIX M NPaKTUYECKMX paboT. Takke ydacTue
06y4atoLLMXCA B BbIMOSIHEHUN MPOEKTHLIX M y4ebHO-MCCef0BaTe/IbCKUX paboT,
TemaTMKa KOTOpbIX  OrnpefenseTcd  yyuTesieM Ha OCHOBE  UMEOLLMXCS
MaTepuabHO-TEXHNYECKMX PECYPCOB Y MECTHbIX NPUPOAHbLIX YC/TOBUIA.



COJEPXAHUE OBYUYEHUA
10 KVIACC

CogepxaHve nporpammebl, BblENEHHOE Kypcueom, He BXOAUT B MPOBEPKY
rocyaapcTeeHHon ntorosoit attectaumm (FMA).

Tema 1. buosiorusi kKak Hayka

CoBpemeHHast 61oorust — KOMIAeKCHass Hayka. Kpartkas uctopus passuTus
ovonormn.  buonorvyeckme  Haykm M M3yvyaemble UMW MPOGSEMBI.
dyHAameHTa/lbHble, MPUKNaAHble W TMOWCKOBble Hay4yHble WCCNeJoBaHUA B
oronorun.

3HayeHne 6monorMn B HOPMMUPOBAHNM COBPEMEHHON eCTECTBEHHO-HAYUHOIA
KapTuHbl mupa. lMpoteccun, cBA3aHHble C 6uonorvend. 3HadeHue 6GuonorMn B
NPaKTUYECKOW [eATeNbHOCTU  YesioBeka: MeAuUMHe, CeNbCKOM  XO3SMCTBE,
MPOMbILLIEHHOCTK, OXPaHe NPUPOAbI.

JleMoHCcTpanuu

MopTpeTbl: ApucToTens, TeodpacT, K. JinHHeR, XK. b. Nlamapk, Y. dapBuH,
Y. lMapsei, I'. MeHgens, B. V. BepHaackuia, W. T1. TMasnos, V. . MeyHukos, H.
. Basunos, H. B. Tumoees-Pecosckuid, K. YoTcoH, ®. Kpuk, [. K. benses.

Tabnmubl 1 cxembl: «CBA3b BMONOrMM € APYyrMMu Haykammy», «Cuctema
OMO/TOrMYECKMX HaYK».

Tema 2. 7KuBble cMCTEMbI U X U3y4YeHHE

JKuBble CUCTeMbl Kak npeameT u3ydeHus 6uonornn. CBOMCTBA XKMBbIX
CUCTEM: €AUHCTBO XMMMWYECKOro COCTaBa, AMCKPETHOCTb W LIeNOCTHOCTD,
CMIOXXHOCTb WM YMOPAAOYEHHOCTb CTPYKTYPbI, OTKPbLITOCTb, CaMoOpraHm3aums,
CaMOBOCIMPON3BeAeHME, pPa3apaXmnMocTb, M3MEHUMBOCTb, POCT U pa3BUTHE.

YPOBHN  OpraHu3auum >KMBbIX CUCTEM: MOJMEKY/ISIPHLINA,  KIETOUHBIN,
TKaHeBbIMN, OpraHn3mMeHHbI, nonynsuMoHHO-BNI0BOMN, 3KOCUCTEMHbIIA
(bnoreoLieHOTUYECKNIA), GUOChEPHBIA. Tpouecchbl, MPOUCXoAsAWMe B XKMBbIX
cuctemax. OCHOBHble MpPU3HaKM XMBOro. XXM3Hb Kak (hopma CyLecTBOBaHUA
marepumn. Hayku, nsydaroLme XunBble CUCTEMbI Ha Pa3HbIX YPOBHAX OpraHn3aLunu.

3yyeHune XumBbIX cucTeM. MeTtofbl Guonornyeckor Hayku. HabnrogeHwue,
N3MePeHNe, IKCNEPUMEHT, CUCTeMaTn3aLms, MeTaaHa 3. MoHATKE 0 3aBUCUMON 1
He3aBMCUMOW MepemMeHHOW. [MnaHWpoBaHMe akcnepuMeHTa. [locTaHoBKa U
nposepka runotes. Hynesas runotesa. MNMoHATUE BbIGOPKN U €€ LOCTOBEPHOCTD.
Pasbpoc B 6uonormyeckMx pAaHHbIX. OueHKa [OCTOBEPHOCTWU MOMYYEHHbIX
pe3ynbTatoB. [pUUMHBI  UCKaKEHUS pe3y/nbTaToB 3KcrepumeHTa. [loHATWe
CTaTUCTUYECKOro TecTa.

JemoHcTpanun



Tabnmubl 1 cxembl: «OCHOBHble MPU3HAKN >KU3HU», «BUonornyeckne
cucTeMbl», «CBOICTBA >KMBOM MaTepum», «YPOBHWU OpraHM3auun >X1BOR
npupoapl», «CTPOEHUE >XMBOTHOM KNETKU», «TKaHW >XMBOTHbIX», «CUCTEMbI
OpraHoB 4efioBeYeCKOro opraHuama», «buoreoueHos», «buocdepa», «MeTogpl
N3YUEHWS XXNBOIN NPUPOLbLI».

Ob6opynosaHve:  nabopaTopHoe  obopyaoBaHMe — AN MPOBeAeHUs
HabMOAEHNIA, N3MEPEHWNIA, SKCNEPUMEHTOB.

IMpakTuueckass padora «VICMONb30BaHWE pPa3fIMUHbIX METOAO0B  Mpu
N3YYEHNN >KMBbIX CUCTEM>.

Tema 3. buosorusi KjieTku

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

MeTofbl  MOMIEKYNAPHOMN W KNETOYHOW  GMOMIOrMK:  MUKPOCKONUS,
XpomaTorpagus, 3MeKTpogopes, MeTod MeuyeHbIX aTtomoB, AnddepeHLManbHOe
LeHTpUdyrnposaHue, KynbTUBUPOBaHWE KNETOK. M3yuenue @urcuposanHvix
Kiemox. SNEKTPOHHaA MUKPOCKONUA. Kougoxanvnas muxpockonus. Bumanvhoe
(npusicuszHenHoe) uzyyenue Kiemox.

JlemoHcTpanuun

MopTpeTol: P. I'yK, A. JleBeHryk, T. LLIsaHH, M. LLineiigeH, P. Bupxos, K. M.
bap.

Tabnuubl N cxembl: «CBETOBOM MUKPOCKOMN», «NEKTPOHHbIA MUKPOCKON»,
«MIcTopms pasBUTUSA METOA0B MUKPOCKOMNN.

O6opynoBaHMe: CBETOBOW MMWKPOCKOM, MUKpoMpenapartbl PacTUTeNbHbIX,
YKMBOTHbIX N 6aKTepuasibHbIX KNETOK.

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

Tema 4. Xumnueckasi Opranu3anus KJIeTKU

XVMUYeCKMin cocTaB KIeTKU. Makpo-, MUKPO- U Y/bTPaMUKPO3/IEMEHTHI.
Boga 1 eé ponb Kak pacTBOPWUTENs, peareHTa, yyacTve B CTPYKTYpMpOBaHUM
KNeTKW, Tennoperynaumn. MuHepasibHble BeLecTBa K/eTKW, UX OMOoIornyeckas
PO/b. POSIb KATUOHOB M @HNOHOB B KJIETKE.

OpraHu4yeckne BewlecTBa KeTKW. buonornyeckne nonumepbl. benku.
AMUHOKMCNOTHBIN cocTaB 6enKoB. CTPYKTYpbl GENKOBON MONeKYnbl. NepBryHas
CTPYKTypa 6efnka, nentugHas CBA3b. BTopuyHas, TpeTuyHasd, 4eTBepTUYHas
CTPYKTypbl.  OeHatypaums. CpoilcTBa 6enkoB. Knaccudmkaums — Genkos.
Bruonornyeckne yHKUMM 6enKOB. [lpuonut.



Yrnesogbl. MoHocaxapuabl, gnucaxapnibl, onMrocaxapubl U nonncaxapuabi.
O6WmMin  NnaH CTPOeHW 1 (PU3NKO-XUMWYECKME CBOWCTBa  Yr/eBOOB.
Buonorunyeckne YyHKLMM YrneBo4o0B.

Nunnapl. FnapodunnbHO-rnapodobHble cBOMCTBA. Knaccudmkaumsa nmnmnos.
Tpuramuepnabl, ocdonmnuabl, BOCKW, CTepouibl. Buonornyeckune yHKUUN
nmnnaos. O6Lme CBOCTBA GUONOrMYECKNX MemMbpaH — TEKy4eCTb, CMOCOBHOCTb K
CcaM03aMblKaHU1I0, NONYNMPOHNLLAEMOCTD.

HyknenHosble kucnotel. AHK 1 PHK. CTpoeHWe HYKNEUHOBbLIX KWUCOT.
Hykneotngpbl. MpuHumMn komnniemeHtapHocTu. lMpaBuno Yapradda. CTpykTypa
AHK — aBoiHas cnvpanb. MecToHaxoxaeHue n 6uonormnyeckne gyHkumm AHK.
Bupabl PHK. ®yHkunn PHK B KneTke.

CtpoeHue monekynbl AT®. MaKposprunyeckue ceasmM B Monekyne AT®.
Buonornyeckne qyHKumMm AT®. BoccTaHOBNEHHbIE MEPEHOCUUKU, UX (DYHKLNN B
KNnetke. Jlpyeue wnyxneoszuompugocghamor (HTD). CekBeHupoaHne [OHK.
Memoowt CEHOMUKU, MPAHCKPUNMOMUKU, NPONMEOMUKU.

CTpyKTypHas 6uonorus: buoxnummyeckme u 6uopusnyeckme MccnesoBaHmns
cocTaBa W MPOCTPAHCTBEHHOW CTPYKTYpbl  6UOMONeKyn. Mooderuposanue
CMPYKmMypvl U QYHKYUL OUOMOJIEKYT U UX KoMniekcos. KomnvromepHulli ouzaiin u
opeaHuquKmZ CUHmMmes 5MOMOJZ€KyJZ uux Henpup00Hblx AHAN0206.

JlemoHcTpanuun

MopTpeTbl: J1. MonuHr, K. YoTcoH, ®. KpukK, M. YUNKNHC, P. ®paHKIVH,
®. CaHrep, C. Npy3nHep.

Avarpammbl:  «PacnipegeneHme  XUMUYECKUX  3/IEMEHTOB B HEXWBOWA
npupoge», «PacnpegeneHne XMMMYECKNX 3/IEMEHTOB B XXMBOW NPUPOAE».

Tabnmubl 1 cxembl: «llepuoguyeckasd Tabnmua XMMUYECKUX 3/IEMEHTOBY,
«CTpoeHne MONeKynbl BoAbl», «BellecTBa B coCTaBe opraHu3moB», «CTpoeHue
MONeKynbl Genka», «CTPYKTYpbl GENKOBOW MONEKY/bl», «CTPOeHUe MOseKyn
yrnesofos», «CTpoeHWe MOMIeKYNn AUNUAoB», «HYKNEMHOBbIE  KUCMOTbI»,
«CTpoeHne Mmonekynbl AT®».

O6opyfoBaHMe: XMMUYecKas rnocyga n o6opygoBaHue.

JladoparopHnasi padora «OB6HapyXXeHNe 6e/IKOB C NMOMOLLbIHO KayeCTBEHHbIX
peakunin»,

JlabopaTropnas  pabora  «l/ccnefoBaHne  HYKNEMHOBbIX  KWCNOT,
BblZleNeHHbIX N3 KNETOK pPas/IMYHbIX OpraHn3MoB».

Tema 5. CTpoeHue U PyHKIMH KJICTKH

TuNbl  KNETOK: 3yKapuoTuyeckasd U npokapuoTuyeckad. CTpPyKTYpHO-
(hYHKUMNOHaIbHbIE 06pa30BaHNA KETKW.



CTpoeHMe NPOKapuOTUYECKON KNETKW. KneTouHast CTeHKa 6aKTepPUin 1 apxel.
OCOGEHHOCTN CTPOEHMUSI TeTepOTPOMHOA U aBTOTPOMHOM MPOKAPUOTUYECKMX
KNeToK. MecTo 1 posib NPOKapnoT B G1OLLEHO3ax.

CTpoeHue 7 (hYHKLMOHUpPOBaHWe 3YKapMOTNYECKOM KNETKMN.
[Mnasmatnyeckas MembpaHa (nnasmanemma). CTpykTypa nia3maTUyecKom
MeM6paHbl. TpaHCMOPT BELLECTB Yepe3 Mnia3maTuyeckyto MeMopaHy: NMacCUBHBbIN
(andcpysns, obneryéHHas anddysnsa), akTUBHBIA (NEPBUYHBIA WU BTOPUYHbIN
aKTUBHbIN  TpaHcnopT). [MonynpoHuMuaemMocTb MembpaHbl. Pabota HaTpuid-
Ka/IMeBOro Hacoca. QHAOLMTO3: MUHOLMTO3, (haroumTtos. Ik3oumtos. KnetouHas
cTeHKa. CTpyKTypa 1 (OYHKUMM KNEeTOYHOW CTEHKW pacTeHWiA, rpno0B.

LinTonnasma. Linto3ons. Lintockenet. [BumxkeHne Lutonnasmbsl. OpraHonapl
KneTkn. OpHoMemOpaHHble OpraHouAbl KNeTKW: 3HAonfasmaruyeckas CceTb
(AMC), annapat [0NbAXKKW, NN30COMbI, UX CTPOEHWEe U (PYHKUMW. B3ammMocBA3b
04HOMeMOpaHHbIX OpraHonaoB KeTKn. CTpoeHWe TpaHyNspHOro PeTUKYnyma.
Mexanusm nanpaenenus 6enxos ¢ IIIC. CUHTE3 pacTBOPUMbIX 6e/koB. CUHTe3
KNETOUHbIX ~ MembpaH. [nagkuid  (arpaHynsapHbIid) — 3HAOMNa3MaTUYECKNIA
peTnkynym. CekpetopHas yHKUma annapata Monbopkn. Moougpuxayus benxkos 6
annapame [onvoxcu. Copmuposka 6enxkos 6 annapame [ onrv0xcu. TPaHCNOPT
BELLLECTB B K/ieTKe. Bakyo/in pacTuTe/ibHbIX KNeToK. KneTouHbli cok. Typrop.

[MonyaBTOHOMHbIE ~ OpraHoufbl  KNETKW:  MUTOXOHAPUW,  NIacTUabl.
IIpoucxoorcoenue mumoxonopuii u niacmud. Cumouozcenes (K.C. Mepesckosckuii,
JI. Mapeynuc). CTpoeHne U (DYHKLUMN MUTOXOHAPWUA W nnactug. lMepBuuHble,
BTOPUYHbIE U CNOXKHbIE  NAACTUAbl  (POTOCUMHTE3MPYIOLMX  3YKapuoT.
XnoponnacTbl, XpOMOMN/ACTbI, IENKOMNACTbI BbICLLUMX PACTEHNIA.

HemembpaHHble opraHougpbl Knetku CTpoeHve N (DYHKUUU HeMeMOpaHHbIX
opraHongos KNeTKMW. Pnéocombl. IIpomescymounvie Gunamenmeo.
MukpounameHTbl. Axmunosvie muxpoguiamenmoi.  MbILLIEYHbIE  KNETKMW.
Axmunosvie Komnonenmol nemviuteunvlx Kiemox. MUKPOTPYOOUKM. KNeToYHbIN
LUeHTp. CTpoeHMe W [BWKEHWE D>KIYTUKOB W  pecHu4YeK. MUKPOTPYO6OUKM
untonnasmbl. LIeHTpuonb. berku, accoyuuposanHvlie ¢ MuxpoguiameHmamu u
muxpompyboukamu. MomopHvie benku.

Appo. O6onoyvka a4pa, XPOMaTUH, Kapuonniasma, AApbILKA, X CTPOEHME U
(hYHKUMW. AfepHbli  6efIKoBbIA  MaTpuKC. [1pOoCTpaHCTBEHHOE pPacrosoXKeHUe
XPOMOCOM B WHTepdasHOM sfape. Dyxpomamun u cemepoxpomamun. Benkun
XpOMatuHa — TWUCTOHbI. Jlunamuxa sdepnoii obonouxku 6 mumosze. Aoepmbiil
mpaHcnopm.

KneTouHble BKOYEHNS. CpaBHUTENbHAA XapaKTepuUCTUKa KIETOK 3yKapuoT
(pacTUTeNbHOM, XXMBOTHOW, FPUGHONA).

JlemoHcTpanumn



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

Tabmmubl 1 cxembl: «CTpOeHME 3YKapUOTUYECKON KeTKn», «CTpoeHue
XMBOTHON  KNeTKU»,  «CTpOeHWe  pacTUTENIbHON  KNeTKuU»,  «CTpoeHue
MUTOXOHAPUN», «AAp0», «CTPOEHME NPOKAPUOTUYECKOA KNETKN».

O6opynoBaHMe: CBETOBOM MMKPOCKOM, MMUKPONpenaparbl PacTUTe/bHbIX,
YXMBOTHbIX K/IETOK, MUKpPOMpenapaTbl 6akTepuaibHbIX KNETOK.

JlaGopaTtopHasi paGora «l/I3ydyeHMe CTPOEHUA K/ETOK  Pas/InyHbIX
OpraHvu3moB».

IIpakTuyeckasi padora «/13ydeHne CBOMCTB KNETOUYHOW MeMBpaHbI».

JlabopaTopnasi pabora «liccnegoBaHve nnasmMonusa M Aennasmonvsa B
PaCTUTENbHbIX KNeTKax».

IlpakTtuyeckas  paGora  «l/I3ydyeHne  [ABMXKEHMA  UMTOMMA3Mbl B
PaCTUTENbHbIX KNeTKax».

Tema 6. O0MeH BelecTB U NpPeBpallleHHe JHEPTHH B KJIETKe

AccuMnnauma 1 guccMMmnauLms — e CTOPOHbI MeTabonnsma. Turbl 06MeHa
BELLECTB: aBTOTPOMHBIA N TeTepoTPOHLIA. Y4YacTue Kucnopoga B O0OMEHHbIX
npoueccax. JHepreTnyeckoe obecrneyeHWe KNeTKU: npeBpawleHne ATD B
06MeHHbIX npoueccax. PepMeHTaTBHbIA XapakTep peakuuin  KIeTO4YHOro
mMeTabonmama. ®PepMeHTbl, MX CTPOEHMe, CBOMNCTBA M MeXaHW3M [AeiCTBUS.
KohepmeHTbl. OTAnumMsA (hepMeHTOB OT HEOpraHW4YecKuUx KatanmsatopoB. benku-
aKTMBaTopbl N GEeNKN-UHIMOMTOPbLI. 3aBUCUMOCTb CKOPOCTM (PepMeHTaTUBHBLIX
peakLmin 0T pas/IMYHbIX (DaKTOPOB.

MepBUYHbLIA CUHTE3 OpraHuMYecKMx BeLEeCTB B K/eTKe. POTOCKMHTES.
AHOKCcUuceHHblll U OKcu2eHHbll omocunmes y baxkmeputi. Ceemocoouparoujue
nueMeHmol U nuUSMeHmvl peakyuoHHo2o yenmpa. PONb X/10pPONaacToB B npouecce
(hoTocnHTesa. CetoBasd 1 TeMHoBasA (hasbl. @omoovixanue, Cs., C4. u CAM-munoi
Gomocunmesa. TIPOLYKTUBHOCTb (POTOCMHTE3a. BnnsHue pasfnyHbIX (hakTOpoB
Ha CKOPOCTb (DOTOCUHTE3a. 3HAaYeHNe hOTOCUHTE3A.

XeMOCUHTes. PasHoo6pa3ue OpraH1U3mMoB-XeMOCUHTETNKOB:
HUTpUMUUMpytole 6GakTepum, Xenezobaktepun, cepobakTepun, BOLOPOAHbIE
bakTepuun. 3HayeHre XeMOCKHTe3sa.

AHa3p0o6Hble opraHu3mbl. Buabl 6poxkeHWs. TpoAyKTbl GpOXeHUs n uXx
NCMOMb30BaHWE YeNOBEKOM. AHa3PO6HblE MUKPOOPraHuM3Mbl KaK OOBEKTbI
OMOTEXHONOrMKN N BO30YANTENN BONE3HEN.

A3pobHble OpraHu3mbl. JTansb! 3HEpPreTUYECKoro obmeHa.
MoarotoBUTENbHbLIN 3Tan. I IMKONN3 — 6ECKUCIOPOLHOE pacLuensieHne rKo3bI.

Bronormyeckoe OKMUCNeEHUe, NN KNETOUYHOE AblXaHue. Pofib MUTOXOHAPWIA B
rnpotieccax 61MonorMyeckoro okmcneHus. Linknmyeckue peakumm. OKUCAnTeNbHoOe
(hocthopunmpoBaHue. Duepeuss membpanno2o 2epaduenma npomonos. Cunmes



AT®: paboma npomomnnou AT®-cummaszwel. [penmyllecTsa aspobHOro nyTu
0bMeHa BeLLeCTB nepes aHasPoObHbIM. SPGEKTUBHOCTb IHEPreTUYECKOro 06MeHa.

JleMoOHCcTpanuu

MopTpeTbl: XK. Mpuctnn, K. A. Tumupszes, C. H. BuHorpagckuii, B. A.
SHrenbrapar, M. Mutdenn, I'. A. 3aBap3uiH.

Tabnmupbl U cxXembl: «POTOCUHTES», «DHEPTETUYECKNIA 0OMEH», «BUOCUHTES
benka», «CTpoeHve pepMeHTa», «XeMOCUHTES».

O6opyaoBaHMe: CBETOBON MUKPOCKOM, 060pyAoBaHWe NS MPUroTOBNEHUS
MOCTOAHHbLIX U BPEMEHHbIX MUKPOMpPenapaTos.

JlaGopaTopnasi  paGora  «/3ydyeHMe  KaTa/MTUYECKON  aKTUBHOCTU
(hepmeHTOB (Ha NpMepe aMmuasbl NN KaTanasbl)».

JlabopaTopHasi paGora «l/I3ydyeHne (epMeHTATUBHOrO pacLyensieHuns
nepoKcKaa BOAOPOAa B PaCTUTENIbHBLIX N XKUBOTHbIX KNETKaX».

JlaGopaTopnasi padora «CpaBHeHMe MNpOLLeCCOB  (POTOCUHTE3a U
XeMOCUHTE3a.

JlaGopaTopHasi padora «CpaBHeHVE NPOLECCOB BPOXKEHUNSA U AbIXaHUSA».

Tema 7. Hacsencrennass uHpopManus u peanusanus €€ B KJIeTKe

Peakumy MaTtpuyHoro cuHtesa. MNpuHUMN KOMMNIEMEHTAPHOCTM B peakuusax
MaTpPUYHOro cuHTe3a. Peannsauma HacneACcTBEHHON MH(opMaLnK. TeHeTUYeCKnI
Kod, ero CBOWCTBa. TpaHCKPUNUMA — MaTpUYHbIN cuHTe3 PHK. [MpuHUmnbI
TPaHCKPUNUUKX: KOMMNJIEMEHTAPHOCTb, aHTUNapanie/lbHoCTb, acUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 sykapuomuueckoti kiemke. Hexooupyiowue PHK.

TpaHcnauma n eé atanbl. Y4yactme TpaHcrnopTHbIX PHK B 6rocnHTese Genka.
Ycnosusi 6uocuHTesa 6enka. KogupoBaHue amMWHOKUCNOT. Ponb pubocom B
bnocuHTese Geska.

Cospemennvie npedcmasienus o cmpoenuu cenog. OpraHnsauma reHoma y
NPOKapuoT N 3yKapuoT. Perynauma akTMBHOCTM TEHOB Yy MpPOKapuoT. 'mnoTtesa
oriepoHa (®. XKakob, X. MaH0). Moaekynsaphvle mexanuzmvl IKCAPECCUU 2€HO8 Y
aykapuom. Ponv xpomamuna 6 pecynayuu pabomwl 2enos. Perynaums 06MeHHbIX
npoueccos B KneTke. KNeTouHbIi romeocTas.

Bupycbl — HEK/IETOUHbIE (DOPMbI XXU3HU 1 0b6MraTHble napasuTbl. CTpoeHme
MPOCTbLIX W C/IOXHbIX BAPYCOB, PETPOBMPYCOB, 6aKTepnogaroB. JKusnenmviil yuxi
JHK-cooepocawux eupycos, PHK-codepoxcawux e6upycos, 6Oaxmepuoghazos.
Obpamuas mpaHcKpunyus, peeepmasd, unmezpasa.

BupycHble 3a60/1eBaHNA YenioBeKa, XXMBOTHbIX, pacTeHunin. CriAL, COVID-
19, counanbHble U MeAULMHCKNE NPO6IeMbI.

buoungopmamura: unmezpayusi u anamuz b6oarvuux maccusos («bigdatar)
CMPYKMYPHbIX Ouono2uyeckux oannvlx. Hanomexuonoeuu 6 buonoeuu u meouyuHe.
IIpoepammupyemvie pynxyuu 6eakos. Cnocobvl 00cmasKu 1eKapcma.



JdeMoHCcTpanumn

MopTpeTsbl: H. K. Konbuos, 4. V. iBaHOBCKMIA.

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

IIpakTnyeckas padora «Co34aHNe MOJENN BMUPYCa».

Tema 8. JKu3HeHHBIH HUKJ KJIeTKH

KneTouHbln UuKn, ero nepuofdbl 1 perynaums. WHTepdasza u MUTO3.
OCO6eHHOCT MpOoLeccoB, MpoTekalowmx B MHTepdase. oArotoBka KAeTKM K
aeneHnto.  TpPecUHTETMYECKUA  (MOCTMUTOTUYECKWNIA),  CUHTETUYECKMIA  1”
MOCTCUHTETUYECKNIA (NPEMUTOTUYECKIMIA) Neprodbl NHTePMA3bI.

MaTpuuHblin cuHTe3 AHK — penmuvkaums. MpuHuyunel penankaumm OHK:
KOMM/IEMEHTAPHOCTb,  MO/TYKOHCEPBATUBHbLIA  CUMHTE3,  aHTUMNapaiieNbHOCTb.
MexaHnsm pennnkaunn AHK. Xpomocombl. CTpoeHne XpoMOCOM. Tenomepsbl U
TenloMepasa. XPOMOCOMHbIA Habop KMeTKM — Kapuotun. [AunnongHbid u
raniongHolii - Habopbl XPOMOCOM. [TOMONOrMYHbIE XPOMOCOMbI.  [M0si0BblE
XPOMOCOMBI.

[eneHve knetkn — muto3. CTagumM MUTO3a M MPOMCXOAALLME B HUX
npoueccbl. Tunbl MUTO3a. KapnokuHe3 N LUUTOKUHE3. BMOMOrnyeckoe 3HayeHue
MNTO3a.

Perynauma MUTOTUYECKOTO UMKNa KNeTKW. lMporpamMmmupyemas KnetovHas
rméenb — anonTos.

KnetouyHoe £4p0, XpPOMOCOMbI, (PYHKUMOHA/IbHAsA TEHOMUKA. Mexanuszmbl
npoaugpepayuu, ougpgepenyuposku, cmapenus u eudenu xiemox. «llugposas
KemKa» — ououngopmamuyeckue mooeiu QyHKYUoHUpOBAHUsL KIeMKU.

JlemoHcTpanun

Tabnmubl N cxembl: «XKM3HEHHbIN LUMKN KNeTKu», «Mutos», «CTpoeHue
Xpomocom», «Pennnkaunsa AHK».

O6opypfoBaHMe: CBETOBON MUKPOCKONM, MUKponpenapatbl: «MUTo3 B KeTKax
KOpeLLKa NyKa».

JlaGopaTtopuas  pabora  «l/I3ydyeHne  XpPOMOCOM Ha  rOTOBbIX
MUKpONpenapartax».

JlaGopaTopHasi padora «HabntofeHne MUTO3a B K/IETKAX KOHUYMKA KOpeLLKa
NyKa (Ha rotoBbIX MUKpoMpenaparax)».

Tema 9. CTpoeHue n GyHKINH OPraHU3MOB

Buonormnyeckoe pasHoobpasme OpraH13mMos. OLOHOKNETOYHbIE,
KONOHWa/IbHble, MHOTOK/IETOYHbIE OpraHN3MbI.

OCOGEHHOCTM  CTPOEHUA U XKU3HEdeATeNlbHOCTU  OAHOK/IETOUHbIX
opraHusmoB. bakTepuu, apxen, OAHOK/MNETOYHble TrPUObLI, OAHOK/IETOUHbIE
BOAOPOC/IN, Apyrue nNpoTuUcTbl. KonoHWabHbIe OpraHu3mbl.



B3avMOCBSA3b 4YacTeil MHOrOK/IETOYHOIO0 OpraHuM3aMa. TKaHW, OpraHbl W
cucTeMbl opraHoB. OpraHmM3m Kak efjmMHoe Lenoe. ['omeocTas.

TKaHM pacTeHWil. Twunbl  pacTUTeNlbHbIX TKaHeil: obpas3oBaTe/bHas,
MOKPOBHasA, MPOBOAALLAA, OCHOBHas, MexaHu4yeckas. OCOB6eHHOCTU CTPOeHWS,
(hYHKLMIA 1 pacrofioKeHns TKaHel B opraHax pacTeHuM.

TKaHM XXMBOTHbIX W 4YenoBeka. TUMbl XMBOTHbIX TKaHeW: anuTesMaibHas,
COefMHNTENbHASA, MbllleYyHas, HepBHas. OCOBEHHOCTM CTPOEHUSs, (YHKUUIA W
PacrosioXeHUs TKaHel B OpraHax >XMBOTHbIX U Ye/I0BEKa.

OpraHbl. BeretaTvBHble W reHepaTMBHbIE OpraHbl pacTeHuil. OpraHbl W
CUCTEMbI OPraHoB XXUBOTHbIX N YenioBeKa. PYHKLMN OPraHoB 1 CUCTEM OpraHoB.

Onopa Tena opraHn3moB. Kapkac pacTeHuid. CKeneTbl OAHOKNETOYHbIX W
MHOIOK/IETOYHBIX >KMBOTHbIX. HapyXHbI M BHYTpPeHHUIA ckeneT. CTpoeHWe w
TUMbI COEANHEHNSA KOCTENA.

[BKeHne  opraHusMoB.  [BMXEHME  OAHOKNETOYHbLIX  OpPraHW3MOoB:
amEO60MAHOE, XXIYTUKOBOE, PECHWYHOe. [BVXXKeHWEe MHOIMOKNETOUYHbIX pacTeHui:
TPOMMU3Mbl N HacTUKW. [BUXKEHME MHOrOK/IETOYHbLIX >XMBOTHbLIX W YenoBeka:
MblLLeYHasa cuctema. Pediekc. CkeneTHble MbiLLbI 1 KX paboTa.

[MuTaHMe opraHu3moB. [lornoweHrne BOAbl, YI/IEKMCNOro rasa W
MWUHEPa/IbHbIX BELLECTB pacTeHUAMU. [MuTaHue XXMBOTHLIX. BHYTpPUNONOCTHOE ”
BHYTPUKNETOYHOE nNuLLeBapeHue. [MuTaHMe MO3BOHOYHBLIX >XMBOTHLIX. OTAenbl
nuLeBapuTenbHOro TpakTa. [luwiesBapuTenbHble >kenesbl. [ueBapuTesibHas
cucTema yenoBeka.

[bIXaHne opraHn3moB. [lbixaHne pacTeHUi. ObIXxaHWe XXUBOTHbIX. Auddy3ns
rasoB Yepe3 NoBepxHOCTb KNeTKN. KoXKHoe AbixaHue. [bixatesibHas MOBEPXHOCTb.
YKabepHoe 1 néroyHoe fpixaHue. [bixaHve M03BOHOUHbIX XXUBOTHBIX U YE0BEKA.
OBO/MOLMOHHOE  YCNOXKHEHNE CTPOEHUS NBrKMX MO3BOHOYHbLIX KUBOTHbIX.
AbixaTeNbHasa cucteMa 4enoseka. MexaHW3M BEHTUNAUUW NETKUX Yy NTUL, U
M/IEKOMUTAIOWMX. Perynaums abixaHus. ObixateibHble 00bEMbI.

TpaHCnoOpT BeLEeCTB Yy OpraHM3mMoB. TpPaHCMOPTHbIE CUCTEMbl PACTEHWIA.
TpaHcnopT BeLLecTB Yy XXMBOTHbIX. KpoBeHOCHasa cuctemMa U €€ opraHbl.
KpoBeHOCHass cuUCTeMa MO3BOHOYHbLIX XKMBOTHbIX W 4yenoBeka. CepaLe,
KPOBEHOCHble cocyAbl M KpoBb. Kpyrm KpoBoOOGpalleHMs. 3BOJHOLNOHHbIE
YCNOXHEHUS CTPOEHNA KPOBEHOCHOM CUCTEMbI MO3BOHOUYHBIX YKMBOTHbIX. PaboTa
cepaua v eé perynauns.

BbigeneHve y opraHusmoB. BblgeneHve Yy pacTeHuid. BblgeneHue y
XUBOTHbIX. CoKpaTuTenbHble Bakyonu. OpraHbl BblAeneHua. ®unbtpauus,
CeKpeuus 1 obpaTHOe BcacbiBaHME KakK MexaHu3Mbl paboTbl OPraHoB BblAeNeHWS.
CB#3b NOMOCTK TeNa C KPOBEHOCHOW W BbIAENNTENbHOW cUCTeMaMn. BblgeneHne y



MO3BOHOYHbIX >XMBOTHbIX W 4enoBeka. Moukun. CTpoeHne n (hyHKLMOHMPOBaHNE
He(poHa. O6pa3oBaHMe MOYM Y YesloBeKa.

3awmTta y opraHvM3moB. 3alinta Yy OfHOKMNEeTOYHbLIX OopraHu3moB. Cnopebl
OaKTepUid U UWUCTbl MPOCTEALIMX. 3allMTa Yy MHOrOK/IETOUHbIX PacTEHMWIA.
KyTrkyna. CpefcTtsa NacCUBHOM M XMMUYECKOI 3anTbl. PUTOHUNADI.

3awmTa 'y MHOrOKNEeTOUYHbIX >XMBOTHbIX. [MOKPOBbI W WX MNPOU3BOAHLIE.
3awnta opraHmMaMa oT 60ne3Her. MIMMyHHas cucTema 4enoBeka. KneTouHbld U
rymopasibHbli UMMYHUTET. BpPOXAEHHLIA M MPUOOPETEHHBIA CrelninyecKnii
UMMYHUTET. Teopusi K/OHa/IbHO-CeNeKTUBHOro nMmMmyHuteta (M. Spamx, ®. M.
BepHeT, C. ToHerasa). BocnanuTenibHble OTBETbI OPraHn3MoB. Po/b BPOXKAEHHOIO
MMMYHUTETA B Pa3BUTUN CUCTEMHbIX 3a060/1€BaHNIA.

Pa3gpaXkMmocTb W perynaums y  opraHvMsmoB. PasgpaxMmocTb Yy
OHOK/NETOUYHbIX OpPraHuM3moB. Takcucbl. Pas3gpaXumocTb W perynauusa y
pacTeHWNA. POCTOBbIE BELLECTBA U X 3HAYEHNe.

HepBHas cuctema M pegieKTopHas perynaums y >KMBOTHbIX. HepBHas
cuctema u eé otfesnbl. IBOMOLUMOHHOE YCIOKHEHWNE CTPOEHNUS HEPBHOW CUCTEMbI
Y XWMBOTHbIX. OTAeNbl rOfIOBHONO MO3ra MO3BOHOYHbIX >XMBOTHbLIX. Pegnekc u
pednekTopHaa Ayra. besycnoBHble 1 YC/I0BHbIE Pe/ieKChbl.

["'ymopasibHaa perynauma n sHAOKPUHHAA CUCTEMA XXMBOTHLIX W YenoBeka.
XKenesbl 3HAOKPUMHHOM CUCTEMbI M MX TOPMOHbI.  [le/AICTBME TOPMOHOB.
B3anmocBsi3b HEPBHOM W 3HAOKPUHHOW cucTem. [mvnotanamo-runomsapHas
cucTema.

JemoHcTpanuu

MopTpeT: W. I'. [NaBnos..

Tabnuubl 1 cxembl: «OLHOK/ETOYHbIE BOAOPOC/IN», «MHOIOK/IETOYHbIE
Bogopocnny», «bakTepun», «lpocTeiume», «OpraHbl LBETKOBbLIX PaCTEHWUIA»,
«CUCTEMbI  OpPraHoB  MO3BOHOYHbLIX XWBOTHbIX», «BHYTpPeHHee CTpoeHue
HaCeKOMbIX», «TKaHW pacTeHU», «KOpHEBble CUCTEMbI», «CTpPOeHME CTebNs»,
«CTpOEHNe NUCTOBON MNACTUHKU», «TKaHW >XMBOTHbIX», «CKeNeT u4esioBeKa»,
«[lvwesaputenbHad cuctema», «KpoBeHOCHasa CuUCTeMa», «[lbIXxaTe/bHas
cuctema»,  «HepBHaa  cuctema»,  «Koxa»,  «MbllleyHas — cUCTEMa»,
«BblgennTenbHaa cucTeMa», «IQHAOKPUHHAA cuctema», «CTPOeHUE MbILLbI»,
«IMMyHUTET»,  «KULIEYHOMONOCTHbIE»,  «CXeMa  MUTaHWUA  PacTEHUI»,
«KpOBEHOCHbIE  CUCTEMbl  MO3BOHOYHLIX XXMBOTHbLIX», «CTpoeHune Truapbi»,
«CTpoeHue nnaHapum», «BHYTpeHHee CTPOeHWe A0XKAEBOro 4yepsd», «HepBHasd
cuctema  pblb»,  «HepBHad cucteMa  fArywku»,  «HepBHas  cucTema
npecMmblkalownxeca»,  «HepBHaa  cuctema  NTul», «HepBHaa  cucTema
M/IEKOMUTAOLLMX», «HepBHas cucTema yenoBeka», «Petnekcy.



Ob6opynoBaHMe: CBETOBOW MUKPOCKOM, MUKpoMpenapartbl OAHOKIETOYHbIX
OpraHvM3MoB, MUWKponpenapaTbl TKaHel, pakOBWHbLI MOJIIFOCKOB, KOJIEKL MK
HaCeKOMbIX, WIIOKOXWUX, XKUBble 3K3eMM/IsiPbl KOMHATHbIX pacTeHWi, repbapumu
pacTeHW pasHbIX OTAeNoB, B/@KHble MpenapaTbl >KMBOTHLIX, CKENeTbI
MO3BOHOYHbIX, KOJINEKUMM 6ECro3BOHOUHBIX >KMBOTHbLIX, CKeNeT 4esioBeka,
0bopyf0BaHue 41 AEMOHCTpaLMM NMOYBEHHOIO 1 BO3AYLLHOIO NUTaHNUA PacTeHUA,
pacLlennieHns Kpaxmana v 6enKoB noj AericTBneM hepmMeHTOB, 060pya0BaHNe A1
[AEMOHCTPaLMM OMbITOB MO U3MEPEHUIO YKU3HEHHON EMKOCTU NIETKUX, MexaHn3mMa
AbIXaTeNbHbIX ABUXEHWNIA, MOAENM FOIOBHOTO MO3ra pas/IMyHbIX XXUBOTHbIX.

JlaGopaTopHasi padoTa «l/13y4eHne TKaHein pacTeHnn».

JIaGopaTopHast padora «l/13y4eHne TKaHen XMBOTHbIX».

JlaGopaTopHas padora «l/13yyeHne opraHoB LBETKOBOIO PacTEHUSA».

Tema 10. PazmHokeHMe U pa3BUTHE OPTraHU3MOB

dopMbl pasMHOXEHUA OpraHu3moB: 6ecnonoe (BKNHOYass BeretaTUBHOE) U
nonosoe. Buabl  6ecrnonoro  pasMHOXEHWA:  MOYKOBaHWE,  CMOPYNAUUS,
(hparmeHTauus, KIOHMPOBaHME.

[MonoBoe pasMHOXeHue. [osioBble KEeTKW, unm rameTbl. Meiio3. Ctaguu
Melio3a. ['loBefieHNe XpOMOCOM B Meio3e. KpoccuHrosep. brUonornyeckuii CMbicr
Meli03a M MOMOBOro npouecca. Melo3 M €ro MecTo B XXWU3HEHHOM LMK/e
OpraHu13mMoB.

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

OnnogoTBoOpeHNe K 3MOPMOHaNIbHOE pasBUTUE XKMBOTHbIX. Cnocobbl
OM/I0A0TBOPEHNA: HAPYXKHOe, BHYTPeHHee. NapTeHoreHes.

HanMBMAYyanbHOe pa3BUTME OPraHn3mMoB (OHTOreHe3). OMOPMONOrnsa — HaykKa
0 Pa3BUTUM OPraHU3MOB. Mopgoeenesz — 00HA U3 2IABHBIX NPODIEM IMOPUOTOSUL.
Konyenyuss  mopgocenos u modenu mopgoeenesa. CTagum 3mbpuoreHesa
XXMBOTHbIX (Ha npumepe  narywku).  [Opob6neHve.  Tunbl  Apo6reHus.
Jlemepmunuposannoe u HedepMuHuUpoarnHoe Opoobrenue. brnacmyna, munsi
onacmyn. OCOBEHHOCTM [p06/MeHMA MeKonuTarowmX. 3apofbllleBble NINCTKU
(racTpynsaums). 3aknagka opraHoB 1 TKaHel 13 3apo/blLLeBbIX IMCTKOB. B3avMHoe
BIMSIHME YacTeil pa3BuMBAlOLLErocs 3apofbila (3mMOpuvoHaibHad WHAYKUKSA).
3aknagka naHa CTPOEHMS XKMBOTHOMO KakK pe3y/bTaT  MepapXuU4yeckux
B3aMMOAENCTBNIA TeHOB. BrnsHMe Ha 3MOpPMOHaNbHOE pa3BUTUE pPas3/INYHbIX
(haKTOPOB OKPYXKatoLLeW cpeapl.

PocT ©n pa3BuTve XMBOTHbIX. [oCTaMbpuoHanbHbIM nepuog. lMpsamoe u
Henpsamoe pa3BuTMe. Pa3BuTMe C MeTamMop(o3oM Yy 6eCro3BOHOYHbLIX U
MO3BOHOYHbLIX >KMBOTHbIX. BMOMOrMyeckoe 3HayeHWe MPSAMOro W HEemnpsmMoro



pasBUTUA, UX pacrnpocTpaHeHWe B npupoge. Tunbl pocTa XXMBOTHbLIX. PaKTOpbI
PErynauum pocTta XMBOTHBLIX 1 Yenoseka. CTaamm NOCTIMOPUOHANIBHOMO Pa3BUTUA
Y XXMBOTHbIX 1 YenoBeka. [epunoabl oHToreHesa yenoseka. CtapeHue U CMepTb Kak
bronornyeckme npoLecchbl.

PasMHOXeHMe N pa3BUTUe pacTeHuid. MameTouT M cnopomt. Melio3 B
XM3HEHHOM UMKNe pacTeHuin. O6pa3oBaHWe crnop B Mpouecce Melio3a.
ameToreHes y pacTeHuid. ONMOAOTBOPEHME U pa3BUTUE  PaCTUTESIbHbIX
opraHusmos. [1BOiHOe OMI0A0TBOPEHNE Y LIBETKOBbIX pacTeHuii. ObpasoBaHue u
pasBuUTME CEMEHMN.

MexaHn3Mbl Perynsumum OHToreHesa y pacTeHMin 1N XXUBOTHBIX.

JlemoHcTpan Ul

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

Tabnmubl 1 cxembl: «BeretatMBHOe pasMHOXEHMe», «Tunbl 6ecnonoro
PasMHOXEHUA», «PasMHOXeHMe XNaMUOOMOHaAbl», «Pa3MHOXEHWE 3BI/EeHbI»,
«Pa3MHOXeHUe ruapbl», «Meino3», «XpoOMOCOMbI», «"aMeToreHes», «CTpOeHMe
ANLEKNETKM N criepmato3onia», «OCHOBHble CTaduW OHTOreHesa», «llpsmoe u
Henpsamoe pas3BuTMe», «Pa3BUTWE MaWCKOro >Xyka», «Pa3BuTue capaH4un»,
«Pa3BuTME NArywKn», «[BOMNHOE OMNNOAOTBOPEHUE Y LIBETKOBbIX PAaCTEHUIA»,
«CTpoeHne ceMsaH OAHOAOMbHbIX U ABYAO/bHbLIX PAaCTEHUI», «XKU3HEHHbIA LMK
MOPCKOA  KanycCTbl», <«OKU3HEHHbIA  UMKN  MXa», «KU3HEHHbIA LMK
NanopoTHUKa», «XKN3HEHHbIN LMK/ COCHBbI».

O6opynoBaHMe: CBETOBOM MUKPOCKOM, MMKporipenapaTbl AWLEKNETOK W
crnepmaro3ouoB, MofeNb «LIMKn pasBuTus NAryLKmn».,

JlaGopaTopHas padora «/I3yyeHne CTPOeHUS MOMNOBbLIX K/ETOK Ha rOTOBbIX
MUKponpenaparax».

IIpakTnyeckass padora «BblfBMeHNe MNPU3HAKOB CXOACTBA 3apO/bILLIEN
MO3BOHOYHbIX XXUBOTHbIX».

JladopaTtopHas paGora «CTpOeHMe OpraHoB pPasMHOXEHWUS BbICLLUX
PacTEHWNA».

Tema 11. I'eHeruka — Hayka 0 HaCJeICTBEHHOCTHM U H3MEHYHMBOCTH
OpPraHu3MoOB

AcTOopus CTaHOBMIEHWA W Pa3BUTUA TEHETUKM KaK Hayku. Pabotbl I,
MeHpens, . ge ®pwusa, T. MopraHa. Posib 0Te4eCTBEHHbIX YUYEHbIX B PasBUTUN
reHetnku. Pabotbl H. K. Konbuosa, H. V. Basunosa, A. H. benosepckoro, . [.
KapnieueHko, 0. A. dunnnyeHko, H. B. TumodeeBa-PecoBcKoro.

OCHOBHbIe TeHeTUYECKNE MOHATUA U CUMBO/IbI. [ OMONOrMYHbIE XPOMOCOMBbI,
a/inenbHble TeHbl, aflbTePHATUBHbLIE MPU3HAKN, AOMUHAHTHbLIA N PELECCUBHBLIN
NPU3HaK, roMmo3nroTa, reTepo3nroTa, YACTas IMHUSA, rMopuabl, reHoTuM, HeHOTKUN.



OCHOBHble ~ MeTOAbl  TEHETUKN:  TMOPUAO/MOTNYECKNA,  LIUTOMOMMYECKNIA,
MOJIEKYNAPHO-TEHETUYECKUIA.

JleMoOHCcTpanuu

MopTpetbl: . MeHgens, . ge ®pus, T. MopraH, H. K. Konbuos, H. W.
Basunos, A. H. benosepckuia, . [l. KapneyeHko, KO. A. ®ununyeHko, H. B.
TumodheeB-PeCOBCKUA.

Tabnmupbl n cxembl: «MeTofbl FreHETUKN», «CXeMbl CKPELLMBAHUSA.

JlaboparopHasi padora «[lpo3ofmna  KaK  OOBEKT  FeHeTMYecKux

ncecnefoBaHun.
Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH
MoHornbpuaHoe ckpewmBaHue. [lepBbli  3akKOH MeHaenss —  3akKOH

efiMHo06pa3na rubpnaos NepsBoro NoKoneHus. Mpasnno 4OMUHMPOBaHNA. BTopoi
3aKOH MeHpgend — 3akoH pacllensieHus npusHakoB. LIMTonornyeckue OCHOBbI
MOHOrMOpPUAHOro CKpeLmBaHua. 'vnoTtesa YACTOTbI raMer.

AHannsnpytolLee ckpelmsaHue. MNMpPOMeXYTOUHbIA XapaKTep Hac/nefoBaHUS.
PacLLennieHne NP13HaKkoB Npu HEMOSIHOM AOMUHNPOBAHUMN.

AnrnépuaHoe ckpelymsaHune. TpeTuii 3akoH MeHAaenst — 3aKOH He3aBMCUMOro
HacnegoBaHUSA  MPU3HAaKOB. LinTonornyeckue  OCHOBblI  AUTMOGPUAHOrO
CKpeLLnBaHuS.

CuenneHHOe HacnefoBaHWe npusHakoB. PaboTtbl T. MopraHa. CuensieHHoe
HacnefoBaHWe TEHOB, HapyLUeHWe CcuenneHns Mexay reHamn. XpoMOoCOMHas
Teopus HacneaCcTBeHHOCTMU.

"eHeTMKa nona. XpOMOCOMHbIN MexaHWU3M ornpeaeneHust nona. Aytocombl 1
Mo/I0Bble XPOMOCOMbI. [TOMOramMeTHbIn 1 reTeporameTHblii non. MeHeTnyeckas
CTPYKTYpa NOJI0BbIX XPOMOCOM. HacnefoBaHve NPU3HAKOB, CLIEMNIEHHbIX C MOJIOM.

[TeHOTWN Kak LienocTHas cuctema. MnenoTponms — MHOXeCTBEHHOe [einCTBre
reHa. MHOXECTBEHHbIN annennsm. B3aumogencTBue HeansnenbHbIX TEeHOB.
KomnnemeHTapHOCTL. Anuctas. lNonumepus.

[CeHETUYECKNIA KOHTPO/Ib Pa3BUTUA PACTEHWUIA, XKMBOTHBLIX W YesioBeka, a
TaKKe (PU3MO0NIONMYECKMX MPOLECCOB, MOBEAEHUS U KOTHUTUBHBLIX (DYHKLWNA.
["eHeTUYECKMe MeXaHM3Mbl CMMOUOreHesa, MexaHW3Mbl B3aUMOLENCTBUSA «XO035UH
— NapasuT» U «X039MH — MUKPOOMOM». ["eHETUYECKMe acnekTbl KOHTPONA W
N3MEHEHWNS HacNeACTBEHHOW MH(hOpMaLLMK B MOKOSIEHUSAX KNETOK M OPraH13moB.

JlemoHcTpanuun

MopTpetbl: . MeHgenb, T. MopraH.

Tabnmubl 1 cxembl: «IepBbldi U BTOPOW 3aKOHbI MeHzens», «TpeTuii 3akoH
MeHgens», «AHann3npyroLlee CKpelLunBaHue», «HenonHoe AOMUHUPOBaHME,
«CUenneHHoe HacnefoBaHMe TMpPU3HAKOB Yy Apo30oubl», «[eHeTMKa nona»,



«Kapnotmn yenoseka», «Kapuotun apo3ogusbl», «Kapuotun  NTUubI»,
«MHOXECTBEHHbIN annennsm», «B3anMoaencTeme reHoB».

ObopynoBaHve: MoAenb [ANd  AeMOHCTpauuy  3aKOHOB  eAuMHO006pasus
rmopnaoB MepBOro MOKOJIEHUS W pacLyensieHns Mnpu3HakoB, Mogenb  [ANd
[OEeMOHCTpaUMM 3aKOHa He3aBMCUMOrO Hac/efoBaHWA MpPU3HaKOB, MOAeNb Ans
[AEMOHCTpaLUMM CLEMIEHHOr0 HacnefoBaHNA MPU3HAKOB, CBETOBOM MMKPOCKOM,
MUKponpenapart: «Apo3oduna.

IIpakTHueckass padora «/I3ydeHne pe3ynbTaTOB  MOHOrMOGPUAHOIO
CKpeLMBaHWA Y AP030(nbI».

IMpakTuyeckass  padora  «V/I3ydyeHMe  pe3ynbTatoB  AUTMOPUAHOIO
CKpeLMBaHUA Y Ap030(nNbI».

Tema 13. 3akoHOMepPHOCTH U3MEHYMBOCTH

B3avMogeiicTBMe TreHOTMNA W cpefbl Mpyv  (POPMMPOBaHMKM  (heHOTMNA.
I3MeHUYMBOCTb MPU3HAKOB. KayecTBeHHble U KOMMYECTBEHHbIE MpPU3HaKK. Buapl
N3MEHYMBOCTWN: HeHaCNeJCTBEHHAsA N HacNeCTBEHHas.

MoandukaunmoHHas M3MeHUMBOCTb. Ponb  cpefbl B (hopMMPOBaHUK
MOANMPUKALMOHHON N3MEHUMBOCTM. Hopma peakuumn npusHaka. BapuaumoHHbIR
psg 1M BapuaumoHHas Kpueas (B. WMoraHHceH). CBolicTBa MOAUMDUKALMOHHOIA
N3MEHYNBOCTH.

"eHOTMNNYeCKas N3MeHUYNBOCTb. CBOMCTBA reHOTUMMYECKON N3MEHUNBOCTM,
Buabl reHOTUMMYECKON N3MEHYMBOCTN: KOMOUHATMBHAS, MyTaLMOHHas.

KombuHatuBHass M3MeHYMBOCTb. Melio3 M MNoMoBOM MNPOLEecC — OCHOBA
KOMOWHATMBHOM N3MEHUYMBOCTMN. PO/Ib KOMOUHATUBHOW M3MEHYMBOCTM B CO34aHUN
reHeTMYecKoro pasHoobpasus B npefenax O4HOro Bu1Aa.

MyTalMOHHass M3MeHYMBOCTb. Buabl MyTauuil: reHHble, XPOMOCOMHbIE,
reHoMHble. CroOHTaHHble W MHAYLUMPOBaHHble  MyTauuwn. SAOepHble U
uuTonnasmarmyeckme myrtaumm. ComaTuyeckme 1 nonosble MyTaunn. MprUymnHbI
BO3HWKHOBEHUA  MyTauuMi. MyTtareHbl U WX B/MAHWME HA  OpraHu3Mbl.
3aKOHOMEpPHOCTM MYTaLMOHHOI0 npouecca. 3akKOH TOMOJIOTMYECKMX PALOB B
HacneacTBeHHOW M3meHumBocTu (H./. Basunos). BHesgepHas M3MeHUMBOCTb U
HacneLCTBEHHOCTb.

Dnucenemuxa u INUCEHOMUKA, pPOJIb INUCEHEMUYECKUX qbakmopoe 6
HACIeO008AHUU U USMEHYUBOCIU qbeﬁomunuueacux NPUSHAKOB Y OPcAHU3MOE.

JlemoHcTpanuun

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

Tabnmubl 1 cxembl: «Buabl  M3MeHUMBOCTU», «MoaudrkaumoHHas
N3MEHUYMNBOCTb, «KoMbKnHaT1BHas N3MEHUMBOCTb, «Meino3»,
«OnnogoTBopeHne», «I"eHeTuYeckme 3a601eBaHNS Ye/loBeKay», «Buabl MyTaumin.



Ob6opynoBaHve: XXuBble U repbapHble 3K3eMMNIAPbl KOMHATHbLIX PacTeHWUA,
PUCYHKN (hOTOrpatmn) XXMBOTHbLIX C Pa3MYHbIMU BUAAMW N3MEHUYMBOCTMW.

JlaboparopHas padora «KccnepoBaHue 3aKOHOMEPHOCTEN
MOAM(IMKALMOHHOA  M3MeHYMBOCTU. [1OCTpOeHMe BapuaumMOHHOro psga W
BapUaLMOHHON KPMBOiA».,

IMpakTnyeckass padora «MyTaumm y [Apo3oguibl  (Ha  rOTOBbIX
MUKpOnpenaparax)».

Tema 14. I'eneTnka yejoBeka

Kapnotun uvenoseka. MexayHapogHas nporpamma WUCC/efoBaHUs reHoma
yenoBeka. MeToAbl  M3YYeHUS  TEHETUKU  YefioBeKa:  reHeasiormyeckui,
613HEL0BbIN, LIMTOreHETUYECKNIA, NonyNALUMOHHO-CTaTUCTUYECKNIA,
MOJIEKYNIAPHO-TEHETUYECKNIA. CoBpemeHHoe onpegeneHune reHoTMMa:
MO/IHOreHOMHOE CEKBEHMPOBaHWe, FeHOTUNUPOBaHWe, B TOM YMC/ie C MOMOLLbIO
MLUP-aHann3a. HacneactBeHHble 3a60/1eBaHNA YenioBeka. [TeHHble Y XPOMOCOMHbIe
6onesHM uYenoBeka. bBone3HM € Hac/MeACTBEHHOM MpPeapacnonoXXeHHOCTbIO.
3HayeHVe MeAULMHCKOW TeHEeTUKN B NPeAoTBPaLLEHNN U NIEYEHUN TeHETUYECKNX
3ab60/1eBaHNIN YenoBeKa. MefMKO-TeHeTUYEeCKOe KOHCYNbTUpoBaHMe. CTBOMOBbIE
KNeTKn. MOoHATNE «TeHETUYECKOro rpy3ax». STUYECKME acneKTbl UCCMeoBaHNl B
06/1acTV pefakTUPOBaHNA reHOMa 1 CTBO/IOBbIX K/ETOK.

CeHeTMYeCKMe (PaKTopbl MOBbILEHHOW YYBCTBUTENbHOCTM YesioBeka K
(hM3MYECKOMY N XMMNYECKOMY 3arpsi3HEHNIO OKpY»XKatoLLein cpelbl. ["eHeTuyeckas
npeapacrosioXXeHHOCTb YesioBeKa K naTosiornsm.

JemoHcTpanuu

Tabnmupbl 1 cxembl: «Kapnotun yenoBeka», «MeTofbl U3YYEHUSI TEHETUKU
yenioBeka», «I"eHeTUYecKre 3a00/1eBaHNA Ye0oBeKay.

IlpakTuyeckasi padora «COCTaB/IEHNE U aHA/IN3 POAOC/IOBHON.

Tema 15. Cenekuusi OpraHu3MoB

JomecTnkauma u cenekuusa. 3apoXkieHue cenekuMu u OOMeCcTUKauuu.
Y4yeHne H. V. BaBunoBa 0 LleHTpax MpoMCXOXAEHUA W MHOroobpasus
KY/IbTYPHbIX pacTeHuid. Ponb cefekumm B CO3L4aHUM COPTOB pacTeHud M MOpPOA
XMBOTHbIX. CoOpT, nopofa, wWTaMM. 3aKOH TOMOJIOTUYECKMX PALOB B
HacneAcTBeHHOW  M3meHumBocTM H. W, BaBwnioBa, €ro 3HadyeHuve [Ans
CeNeKUMOHHOM paboTbl.

MeToabl CenekuMoHHOW paboTbl. WICKYCCTBEHHbIN OTOOP: MaccoBbl U
UHOVBUAYbHLIA.  JTanbl  KOMOWHAUMOHHOW  cenekumu.  VcnbiTaHue
npoussoguTenein no notomctey. OTOGOP MO TFeHOTMNY C MOMOLBHO OLEHKM
(heHOTMMa NOTOMCTBA 1 OTOOP MO reHoTMNY C NomoLbio aHanmsa AHK.

ACKYCCTBEHHbIA ~ MyTareHe3 Kak  MeTOf  CeNeKUMOHHOW  paboThbl.
PagnaLMOHHbIN N XMMUYECKNIA MyTareHe3 Kak MCTOYHUK MyTaLWid Y Ky/bTYPHbIX



(hopm opraHu3moB. Kicnonb3oBaHWe reHOMHOIO PefakTUPOBaHUA UM METOLOB
pekomMonHaHTHbIX AHK ans nonyyeHns ncxogHoro marepuana anas cenekumm.

[MonyyeHne NnoAnnNIonAOB. BHyTpuBMaoBas rmépunamsaums.
BAM3KOPOACTBEHHOE  CKpeluvMBaHWe, WM UHOPUAUHT.  HepoacTBeHHOe
CKpeLmBaHme, Uanm ayTopuauHr. Fetepo3nc U ero npuymnHbl. KIcnonb3oBaHue
rereposuca B cenekumun. OTganéHHas rnbpugmsaums. MNpeogoneHne bGecniopus
MEXBWIO0BbIX rMOpUA0B. JOCTVKEHUS CeNleKUMM PACTEHWUIA U XXMUBOTHbIX. «3enénas
PEBOIIOYUAY.

CoxpaHeHne 1 U3yveHne reHeTUYECKNX PeCYPCOB KY/bTYPHbIX PacTeHWin u
UX  OMKUX  poAaudyend  ANs CO34aHMS  HOBbIX  COPTOB M rnbpuaos
CENbCKOXO3ANCTBEHHbIX  KYNbTYP.  HM3yuenue, coxpamenue u  ynpasieHue
ceHemu4YecKumu pecypcamu CeNbCKOXO3AUCMBEHHbIX U nPpOMbICII08bLX HCUBONIHBIX
6 Yyeyix yiayduerHusd cyuecmsyruwux u CO30QHUS HOBBIX nopod, JUHUL U Kpoccoes, 6
mom vucie C NnpPpumMeHeHuem COBPEMEHRHDbIX Memooos HAY4YHbIX uccxzec)oeaﬂuzl,
nepeoosuvix uoell U NepCcneKmu8HbIX MexHOJL02U.

JleMoHCcTpanuu

MopTpetbl: H. . Basunos, . B. MwuuypuH, . . KapneyeHko, I1. T1.
JlykbAHeHKo, b. J1. Actaypos, H. bopnoyr, [. K. benses.

Tabnumubl 1 cxembl: «LIeHTPbI MPONCXOXAEHNA 1 MHOr006pasunst KynbTYPHbIX
pacTeHW», «3aKOH roOMOIOrMYeCKX PSAO0B B HaC/eLCTBEHHOW M3MEHUYMBOCTM,
«MeTofabl cenekymmy», «OTaanéHHaa rmopuansauns», «MyrtareHes»,

JIaGopaTopHasi paGora «/3ydeHre COPTOB KY/NbTYPHbIX pacTeHWU 1 NOpoA
AOMALLHNX XXUBOTHbIX».

JlaGopaTopHasi padora «/13y4eHne METOA0B CeNeKLMM PaCTEHNIA».

ITpakTHyeckasi padora «[PUBMBKA paCTEHNIA».

Oxckypeusi «OCHOBHble MeTOAbl M AOCTVDKEHWUA CENEKUUU pPacTEHUA U
YXUBOTHbIX (Ha CeNeKLMOHHYIO CTaHLMI0, NnieMeHHy (hepmy,
COPTOMCNbITATE/IbHBLIA  Y4acTOK, B TEMIMYHOE XO35MCTBO, B /1ab0paToputo
arpoyHMBepcuTETa WM HAYYHOr O LieHTPa)».

Tema 16. BuorexHo10rust ¥ CHHTETHYeCKas OHOJIOTUsI

OO6beKTbl, UCMOMb3yeMble B OMOTEXHONIOTUKN, — K/IETOYHbIE W TKaHeBble
KYNbTYpbl, MUKPOOPraHU3Mmbl, Nx XapaKTepucTuKa. TpagnunoHHasa
ouoTexHonorms:  xneboneyeHwe, MOMy4YeHNe  KUCNOMOJIOYHbIX  MPOAYKTOB,
BUHOAeNe. MUKpobuonornyecknini  cuHTes. OOBBLEKTbI  MUKPOOBUONOrMYECKUX
TeXHoNorunin. NMponssoacTBo 6en1Ka, aMMHOKUCIOT U BUTAMUHOB.

CosfaHne TeXHONOrU U MHCTPYMEHTOB Lie/IeHanpaB/ieHHOT0 M3MEeHEHUs U
KOHCTPYMPOBaHWA TEHOMOB C Lie/IbHo NOYyYeHNUA OPraHmM3mMoB U UX KOMMOHEHTOB,
COAePXalLLMX He BCTpeyatoLLmecs B Npupoge GMOCUHTETUYECKUE MYTU.



KnetouHas vHXeHepus. MeTofbl Ky/nbTypbl KNETOK U TKaHell pacTeHui K
XMBOTHbIX. KpnobaHkn. ComaTuvyeckasd rubpuamsaums u  COMaTUYeCKU
ambpuoreHes. lcnonb3oBaHMe raniouaoB B Cenekuun pacTeHwnin. Ilonyuenue
MOHOKNOHAAbHBIX anmumen. Mcnoav3zoeanue MOHOKIOHANbHBIX U NOJUKIOHATIbHBIX
anmumen 6 MmeouyuHe. VICKYCCTBEHHOE OMMNOAOTBOPEHME. PeKOHCTpyKLMA
ANLEKNETOK M K/IOHMPOBaHME XMBOTHbIX. MeTog TpaHcnaHTaumMmn sgep KneTok.
Texnonocuu 03@0p08]l€Hu}Z, KyJlbmusupoearu: u MUKDOKIOHAJIbHO2O
PASMHOINCERHUA CeNbCKOXO3AUCBEHHbIX Kyaiemyp.

XpOMOCOMHast U reHHas WHXeHepus. VCKYCCTBEHHbIA CUHTE3 TeHa U
KOHCTpyMpoBaHue peKoMbuHaHTHbIX AHK. Cozdanue mpanceennvix opeanusmos.
[OCTMXXEHMS 1 NepCcrekTMBbl  XPOMOCOMHOM U TFEHHOM  UHXXEHepUMU.
JKOMIOrnYecKme 1 aTmyeckme NpobneMbl FreHHON NHXEHepUN.

MeauunHckme 6ruotexHonoruu. NoctreHomHas yudgposas megmumnHa. MLP-
ANarHocTMka. MeTaboMOMHbIA  aHann3, TFeHOLUEHTPUYECKUA aHann3 npoTeoMa
yesioBeka 1A OLEHKW COCTOSHMS ero 340poBbs. VICnosib30BaHWe CTBOJIOBbIX
KneTok. TapreTtHas Tepanua paka. 3D-OuMomHXeHepus a1 pa3paboTKu
(hyHAAMeHTa/IbHbIX OCHOB MeAMLMHCKUX TEXHOJOrMiA, CO3[aHUsA KOMIIEKCHbIX
TKaHei coYeTaHWEM TEXHONOMMIA TPEXMEPHOro 6UMONMPUHTUHIA U CKadongmHra
AN peLleHns 3a4a4 nepcoHanvM3npoBaHHOM MeanLMHbI.

Co3faHne BEKTOPHbIX BaKUMH C LeNbo obecnevyeHns KOMOWHMPOBaHHOM
3aWmTbl OT BO30yauTeneir OPBW, ycTaHOB/EHME MONEKYNAPHbLIX MexaHW3MOB
(hyHKUnoHMpoBaHna PHK-cogep)kallmx BUPYCOB, Bbl3blBAOLUMX 0COBG0 OMacHbIe
3a00/1eBaHNS YeN0BEKA U XKMBOTHbIX.

JleMOHCcTpanuu

Tabnmubl U cxembl: «/CNOMb30BaHME MUKPOOPraHN3MOB B MPOMbILL/IEHHOM
Nnpou3BoACTBE», «KneTouHas HXXeHepusa», «I eHHasa MHXXeHepus».

JladoparopHas padora «/13yyeHne 06BbEKTOB OMOTEXHOOT NN,

IIpakTuyeckas padora «[lony4yeHNE MONOYHOKUC/IbIX MPOAYKTOB.

Okckypeust «BMOTEXHONOrMA — BadKHeWLWas MPOU3BOANUTENbHAA CUMa
COBPEMEHHOCTU (Ha BUOTEXHOIOTMYECKOE NMPOV3BOLACTBO).

11 KIIACC

Tema 1. 3apoxaeHue ¥ pa3BuTHE 3BOJILUMOHHBLIX MNMPEACTABJICHUN B
OnoJsIorum

JBoMoUMOHHaA Teopua Y. [apsBuHa. [peAnoCbiKM  BO3HWKHOBEHWUSA
AapBUHN3Ma. XKN3Hb 1 Hay4yHasa aeaTtenbHoCcTb Y. JapBuHa.

[BuXyLLne cunbl 3Bo0LMKM BMAOB Mo Y. [apBunHY (BbICOKas MHTEHCUBHOCTb
Pa3MHOXEHWUA  OpraHuM3MOB, Hac/eACTBEHHas W3MEH4YMBOCTb, Oopbba 3a
CYLLIECTBOBaHWE, eCTECTBEHHbI 1 UCKYCCTBEHHbIN 0TOOP).



OdopmneHne CcuHTeTMYecKOn Teopun 3Bonouun (CT3). HelTpanbHas
Teopus  agomoumu. COBpeMeHHas  3BO/MOUMOHHAA  6uonormsa.  3HayeHwue
3BO/MOLMOHHON TEOPUMN B POPMMPOBAHUN eCTECTBEHHO-HAYYHOW KapTUHbI MUpa.

JlemoHcTpanuun

MopTpeTbl: Apuctotens, K. JlnHHel, XK. b. Namapk, 3. XK. CeHT-Unep, XK.
KtoBbe, Y. AapsuH, C. C. YetBepukos, M. N. LLmanbrayseH, k. XongeiH, 4. K.
benses.

Tabnmubl M cxeMbl: «Cuctema wuBoil npupogbl (No K. JIMHHeR)»,
«JleCTHMUA XMBbIX cyulecTB (Mo Jlamapky)», «MexaHn3m (HopMUPOBaHMS
NpMCNoco6/ieHNiA 'y pacTeHUA M XKMBOTHBLIX (Mo Jlamapky)», «KapTta-cxema
MapLupyTa nyTewecTsua Y. [apsuHa», «Haxoakn Y. dapBuHa», «Popmbl 60pbObI
3a CyllecTBoBaHue», «Ilopoabl ronybei», «MHOroobpasne KynbTYpHbIX (HOpM
KanycTbl», «[opofbl AOMALLHNX XXMUBOTHbIX», «CxemMa 06pa3oBaHUsi HOBbIX BU/0B
(no 4. [OdapsuHy)», «Cxema COOTHOLLUEHMSA [ABVKYLWMX CWUN  3BOSIOLUN»,
«OCHOBHbIE MOMIOXEHWS CUHTETUYECKOW TEOPUM 3BONOLIAN.

Tema 2. MUKpP0IBOIIOLHA U €€ Pe3yJIbTAThI

[Monynaums Kak anemMeHTapHas efuvHuLa 3BonoumMm. CoBpeMeHHble MeTOAbI
OLEHKM reHeTMYecKoro pasHoobpasns n CTPYKTYpbl Nonynauumin. VsmeHeHume
reHooHZa nNONynAUMM Kak 3/IeMEeHTapHOe 3BO/IOLMOHHOE ABMiEHME. 3aKOH
reHeTM4yeckoro paBHosecusi K. Xapau, B. BaiH6epra.

AnemMeHTapHble (akTopbl (ABVXKYLUME CWU/bl) 3BOMOUMK. MyTauUOHHbIN
npouecc. KombuHaTVBHas W3MEHYMBOCTb. [lpeldy reHoB —  C/yyaiiHble
HeHanpaB/eHHble M3MEHEHUsi 4acToT annenein B  nonynaumax.  SdgekT
OCHoBaTeNns. Oggexkm oOymoviiouHoco copaviuka. CHUMNCEHUE 2eHemUYecK020
paszHoobpasus: npuuunsl u cieocmeus. Ilposisnenue sgpghexma Opeiigha cenos 6
borvuwux u  mareix  nonyasyusx.  Murpaumn.  Msonsums  nonynayumib;
reorpadmueckas (MpocTpaHCTBeHHas), buonornyeckas (penpoayKT1BHas).

EcTecTBeHHbIN OTOOP — HanpasBnAwWMA - (haktop 3soouun. Popmbl
€CTECTBEHHOro 0T6opa:  ABVDKYLUMA,  CTabUIN3MPYIOLLMIA,  pa3pblBatoLLMiA
(an3pynTuBHbIA). Monosor 0T6Op. BO3HWKHOBEHWE W 3BOMKOLMSA COLMASIBHOMO
MOBeLEHUSA XKMBOTHbIX.

[Mpncnoco6/eHHOCTb  OPraHM3MOB  Kak  pe3y/ibTaT  MUKPO3BOJIHOLMMN.
BO3HMKHOBEHME  MPUCMOCOG/IEHNIA Yy OpraHM3MoB.  ApoMopgo3bl  ”
nanoagantauun. MprmMepbl NPUCNOCO6/EHNIA Y OPraHn3mMoB: MOP(ONOrMyecKue,
(hm3monornyeckne,  GMOXUMUYECKMe,  noBefdeHYeckne.  OTHOCUTENIbHOCTb
MPUCMOCO6/1IEHHOCTY OpPraHn3MOB.

Bug, ero kputepym u CTpyKTypa. BumpaoobpasoBaHMe Kak pesy/nbTar
MWKPO3BOMIIOLMKN. 30nAumMs — KNHO4YeBOW (hakKTop BMAoobGpasoBaHus. TyTn u
cnocobbl BNA006pa30BaHNA: annonaTpuyeckoe (reorpagmyeckoe),



cumnaTpuyeckoe  (SKOMOTMYECKOe),  «MFHOBEHHOe»  (monmnaovamsaums,
rmépunamsaumns). AamTensHOCTb 3BOJHOLMOHHBIX MPOLLECCOB.

MexaHn3Mbl (hOpMUPOBaHUA BUOMOrMYECKOro pasHoobpasus.

Pofb  3BOMOLMOHHON 6uonormm B paspaboTke HayyHbIX METOAOB
COXpaHeHus 6ropasHoobpasva. MUKpPO3BOMOLMSA U KO3BOMHOUMSA NapasnuToB N KX
X0351eB. MexaHu3mbl (HOPMUPOBAHNSA YCTONYMBOCTUN K aHTMOMOTUKAM U CMOCOObI
60pbObI C HEMA.

JleMOHCcTpanuu

MopTtpeTbl: C. C. UeTBepukos, 3. Maip.

Tabnuubl 1M cxembl: «MyTauMOHHAsA WM3MEHUYMBOCTb», «[lonynAuMoHHan
CTPYKTYpa Buga», «CxemMa npossieHns 3akoHa Xapan—BariH6epra», «[suxyLimne
CWU/Tbl 3BONIIOLMNY», «DKOMOrMYecKas M30naums Nonynsunin CeBaHCKON openu»,
«[eorpagnueckas  M30/1AUMA  NIMCTBEHHULbI  CMOMPCKOA M NNCTBEHHMUPbI
[ayPCKOn», «MonynaLMoHHbIe BO/IHbI YACIEHHOCTU XULLLHWUKOB U YKepTB», «Cxema
NEACTBMSI eCTECTBEHHOro 0T6opa», «®PopMbl 60pPbObI 33 CYLLECTBOBAHME,
«HOycTpranbHbI MefaHn3M», «KrBble UCKOMaemble», «[MOKPOBUTEIbCTBEHHAS
OKpacka XXNBOTHbIX, «[MpegynpexaaroLyas OKpacka YKMBOTHbIX»,
«®Pusnonornyeckme agantaynm», «lpucnocob/ieHHOCTb OpraHn3MoB U eé
OTHOCUTENBHOCTb», «KpuTepun Buaa», «Buabl-aBoHNKN», «CTPyKTypa Buga B
npupoae», «Crnocobbl BMA00Opa3oBaHMs», «I eorpadmueckoe BMA00Opa30BaHMe
TPEX BUAOB NaHAbIWel», «IKOM0rMyeckoe BMA0006pa30BaHWE BULOB CUHULLY,
«Monunnongbl pacTeHnii», «KanycTHO-peeyHbIin rMopuna».

O6opynoBaHue: repbapumn pacTeHNIA, KOMEKLMN HACEKOMBbIX, Yydena NTuL, 1
3Beperi C Mnpumepammn pasMyHbIX MNPUCNOCOBNEHNIA, Yydena NTUL W 3Bepeit
pasHbIX BWAOB, Trepbapuy pacTeHWd BGAM3KUX BUOOB, 0OPA30BaBLUMXCS
pasMYHbLIMKN crnocobamu.

JlaGopaTopHass paGora «BbIfBNeHMe W3MEHYMBOCTU Yy 0CO6Gel OAHOro
BULA».

Jlaboparopnass  padora  «[lpucnocobneHns  opraHM3amMoB U KX
OTHOCUTE/bHAsA LIe/1eC006pPasHOCTb».

Jladoparopnasi pa6ora «CpaBHeEHME BWAOB MO MOPGOIOrMYECKOMY
KPUTEPUIO.

Tema 3. MakpodBoJlo1uA U €€ pe3yabTaThl

MeToabl  U3y4eHWs  Makpo3Bo/ouMK.  [lafleOHTONOrnMYecke  MeTogbl
M3ydeHns ssomounn. llepexofHble  ¢OpMbl U (PUIOTEHETUYECKNE  pAdbI
OpraH13mos.

Buoreorpaguyeckme MeTofbl U3y4veHus 3BonouuK. CpaBHeHMe Maopbl U
(bayHbl MaTepuKOB WM OCTPOBOB. buoreorpauyeckue obnactv 3emnn. Buppl-
3HAEMUKM N PESIUKTI.



AMOpPUONOrMyYeckne U cpaBHUTENbHO-MOPOIONMYECKME METOAbI U3YYeHUS
3BOMOLMN. [eHeTUYEeCKMe MexaHW3Mbl 3BOMOLUUN OHTOreHe3a W MOABIEHUA
3BOMIIOLUMOHHBLIX  HOBLUECTB.  ['OMO/IOTMYHbIE W aHaIOTUYHbIE  OpraHbl.
PyoumeHTapHble  opraHbl U ataBu3Mbl.  MONEKYNAPHO-TeHeTUYecKue,
OVOXMMMYeCKMe M MaTemaTUyeckme  MeTofAbl  M3Yy4eHWs  3BOJIHOLMM.
FoMosiornyHble reHbl. COBpeMeHHble MeTOAbl MOCTPOEHUS (OUOreHETUYECKNX
[lepeBLEB.

XPOMOCOMHbIe MyTaLuMmM 1 3BOOLNSA TeHOMOB.

O6wwue 3aKOHOMEPHOCTK (NpaBuna) 3BOMKOUUN. [Ipunyun cmenvl GyHKyuil.
HeobpaTtmocTb 3Bonounn. AgantvBHaa paguaumns. HepaBHOMEPHOCTb TEMIOB
3BOMIIOLNN.

JleMoHCcTpanuu

MopTpeTbl: K. M. bap, A. O. Kosanesckuin, ®. Mtonnep, 3. MeKKenb.

Tabnmubl 1 cxembl: «PUNOreHETUYECKUIA PAL NoLagn», «ApPXeonTepuKe,
«3Bepo3ybble  dulepbl»,  «Cterouedansl»,  «PUHMOPUTBLI»,  «CeMeHHble
ManopoTHUKM», «buoreorpaguyeckne 30Hbl 3eMan», «pedd KOHTUHEHTOB»,
«PennKTbl», «HavanbHble CTaguy 3MOPUOHAILHOIO Pa3BUTUA  MO3BOHOYHbIX
XMBOTHbIX», «[ OMOMOTNYHbIE U aHaNOTUYHble OpraHbl», «PYAUMEHTbI»,
«ATaBM3Mbl», «XPOMOCOMHblE HabOpbl 4YesloBeKa W LIMMMAaH3e», «[ NnaBHble
Harpas/ieHWs 3BOOLUNN», «O6LLMEe 3aKOHOMEPHOCTMW 3BOJTOLIUN».

O6opypnoBaHMe: KONMeKuun, repbapum, MynsH>KU MCKOMaemMblX OCTaTKOB
OpraHu3moB, MY/ISXKN TOMOMOTUYHbIX, aHa/IOTUYHBIX, PYAUMEHTaPHbIX OPraHoB v
aTaBN3MOB, KOJINIEKLNWN HACEKOMBbIX.

Tema 4. IIpoucxoxkaenne U pa3BuTHE KU3HU HA 3emJie

HayuHble runoTesbl MPOVCXOXAEHUA >KU3HW Ha 3emie. AOMOreHes wu
naHcrnepmus. [loHayyHble NpPeACTaB/eHNs 0 3apOXAEHUM XKU3HU (KpeaLnoHK3M).
["MnoTesa NOCTOAHHOIO CaM03apOXKAEHNA XKN3HU 1 €€ OMNpPOBEPXKEHME OnbITaMu .
Peau, /1. CnannaHuaHw, J1. Mactepa. MNMponcxoxXaeHve XXmn3Hu 1 actTpobrosorus.

OCHOBHbIE aTansl HeopraH14ecKom 3BO/IIOLUN, [MnaHeTapHas
(reoniormyeckasd) 3sonouMa. XumU4deckas 3BOMOLUMA. ABMOreHHbIA CUHTE3
OpraHMYyecKnx BeLecTB M3 HeopraHunyeckux. OnbiT C. Mwunnepa u . KOpu.
O6pa3oBaHMe MNONMMEPOB M3 MOHOMepoB. KoauepBaTHas runotesa A. W.
OnapwuHa, runotesa nepsnyHoOro 6ynboHa x. XosngenHa, reHeTuyeckas runoresa
. Ménnepa. Pnbosnmbl (T. Yek) m runotesa «mupa PHK» Y. unb6epra.
dopmupoBaHe MemopaH 1 BO3HUKHOBEHWE NMPOTOK/IETKM.

NcTtopua 3emnnm M MeTogbl €€ u3ydeHudA. VICKonaemble opraHuyeckue
ocTaTku. [eoxpoHonormss u eé MeTofbl. OTHOCUTeNbHas W abCosOTHas
reoxXpoHonorua. ['eoxpoHoMornyeckas LKana: 30HbI, 3pbl, NEPUOAbI, INOXHU.



HavanbHble 3Tanbl OpraHuyeckou asontoumun. [losBfieHWE W 3BONOLUA
NepBbIX K/IETOK. IBOMHOUMA MeTabonmsma. BO3HMKHOBEHME MEPBbIX 3KOCKUCTEM,
CoBpemeHHble MUKPOOHbIe OMOMIEHKM KaK aHasior NepBbIX Ha 3emsie COOOLLECTB.
CtpomartonnTbl. NMpoKapuoThl N 3yKapnoThl.

[MponcxoxaeHne aykapuoT (CMMbuoreHes). SBOMOLNOHHOE MPOUCXOXAEHNE
BUPYCOB. [1poMCXOXAEeHME MHOrOKNEeTOYHbIX OpraHu3mMoB. BoO3HWKHOBeHwWe
OCHOBHbIX rpyrnn MHOIOK/ETOYHbIX OpraHN3MOB.

OCHOBHble 3Tanbl 3BOMIOLMM BbICLLIMX pacTeHUin. OCHOBHble apomMopdo3bl
pacTeHuid. BbIXo4 pacTeHuid Ha cywy. [losiBneHMe CropoBbIX PacTeHUin K
3aBoeBaHMe UMK cywn. CeMeHHble pacTeHus. [poncxoxaeHue LUBETKOBbIX
pacTEHWIA.

OCHOBHble 3Tanbl 3BOMIOLUMK XMBOTHOTO Mupa. OCHOBHble apoMop®Oo3bl
XXMBOTHbIX. BeHAckas ayHa. KemOpuiACKUiA B3pbIB — MOSABNEHWE COBPEMEHHbIX
TUNOB. NepBble XOPA0BbLIE XMBOTHbIE. XKM3Hb B BOAE. DBO/MOLMA MO3BOHOUHbIX.
MponcxoxaeHve ampuéunini 1 pentunmin. MPoUCXoXAeHNe MIEKONUTaOWNX ©
ntvy. TpuHUMN  KnodeBoro apomopdosa. OcBoeHMe 6eCro3BOHOYHLIMU U
MO3BOHOYHbLIMW XXMBOTHBIMU CYLLIN.

Pa3BnTME XMU3HM Ha 3emnie Mo 3pam W nepuogam: apxeid, MPOTepOo30MH,
Naseo3o, Me3030i, KailHo30M. OO0Was xapakTepucTuka Kiumara W
reonornyecknx npoweccos. losiBneHWe 1 pacuBeT XapakTepHbIX OpraHW3MoB.
YrneobpasoBaHue: ero ycioBusa 1 BUAHWE Ha ra3oBblii COCTaB aTMOCHepbl.

MaccoBble BbIMUpaHUA — 3KO/IOrMYecKmne Kpusnchbl npowioro. MpuynHebl u
CNeACTBMS MAcCOBbIX BbIMMPaHU. COBPEMEHHbIM 3KONMOrMYECKUIA KPU3KUC, €ro
0cobeHHoCTW. NMpobnema coxpaHeHUs 6ropa3HO06pa3na Ha 3emre.

CoBpeMeHHasi CMCTeMa OpraHM4yeckoro mupa. MNpuHUMMBL Knaccupukaumm
opraHn3moB. OCHOBHbIe CUCTEMATUYECKINE TPYMMbl OPraH1M3MOB.

JlemoHcTpan UM

MopTpeTtbl: ®. Pean, J1. CnannaHuaHn, J1. MNMactep, N. . MeuyHunkos, A. W.
OnapwuH, K. XongelH, I'. Ménnep, C. Munnep, I'. FOpw.

Tabnuubl 1 cxembl: «Cxema onbita ®. Pean», «Cxema onblita J1. [NacTepa no
M3YYEHUIO CaMO3apPOoXKAeHUsA XM3HW», «Cxema onbita C. Munnepa, . KOpu»,
«JTanbl  HeopraHMYeckouW  3BOMOLMMY»,  «["€OXPOHOMOrMYecKas  LuKana»,
«HayvanbHble aTanbl OpraHNYeckor 3BOMIOLMK», «CxeMa 06pa3oBaHus 3yKapuoT
NyTéM cumobuoreHesa», «CucTeMa >XMBON Mpupoapl», «CTpoeHWe BUpyca»,
«ApomMopgo3bl  pacTeHUin», «PUHNOGUTLI», «OAHOK/IETOYHbIE BOLOPOC/N,
«MHOrokneTouHble Bogopocan», «Mxu», «[lanopoTHMKK», «I 0N10CEMEHHbIe
pacTeHus», «OpraHbl UBETKOBbIX pPacTeHUM», «CXema pa3BUTUA >KMBOTHOIO
MUpa», «ApPOMOPJIO3bl XKMBOTHbIX», «[pocTemne», «KunLIeYHONONOCTHbIE,
«['lnockue YyepBu», «YneHncToHorne, «PbIObI», «3eMHOBO/HbIEY,



«[pecmblkaowwmecs», «lTnupl», «Mnekonutarowme», «Pa3BUTUE >XU3HU B
apXeNCKOoN ape», «Pa3BUTKE XXU3HW B NPOTEPO30MCKON 3pe», «PasBuUTUE XKU3HU B
Mase030MCKOIN 3pe», «PasBUTUE XIN3HM B ME3030MCKOI ape», «Pa3BUTUE YKU3HN B
KaliHO30MCKOW 3pe», «COoBpeMeHHas CMCTeMa OpPraHNYecKoro Mupa.

O6opypoBaHve: repbapum pacTEHUn pas3/fIMYHbLIX OTAENOB, KOJNEKLMM
HaCeKOMbIX, BflaXKHble MpenapaTbl XXMBOTHbIX, PaKOBWHbI MOJI/IFOCKOB, KOJIIEKLMM
UINIOKOXMX, CKeNleTbl MO3BOHOYHBLIX D>KMBOTHbLIX, 4y4dena nTuL W 3Bepew,
KONNEeKUMN OKaMeHesIOCTEeN, MOME3HbIX WCKOMAaeMbIX, MY/SHKN  OpraHUYecKux
OCTaTKOB OpraH13MoB.

BupryanbHass  Jga0oparopHas  pabGora «MogenvMpoBaHWe  OMbITOB
Munnepa—HOpu No n3yyeHnto abMoreHHOro CUHTE3a OpPraHUYeCcKNX CoeJUHEHNI B
NepBUYHOM aTmocepe.

JlaGopaTopHass pabGora «M/3yyeHrne u onmMcaHMe WCKOMNAeMbIX OCTATKOB
APEBHMX OPraHnU3mMOoB».

IIpakTnyeckass padora «l/3yyeHne OCOOGEHHOCTE CTPOEHWUS pPacTEHWUN
pasHbIX OTAEN0B.

IIpakTnyeckas padora «l/13yyeHne 0CO6EHHOCTEN CTPOEHMS MO3BOHOUHbIX
YXMBOTHbIX».

Tema 5. IIponcxoxaeHue yeJa0BeKa — AHTPONOT eHe3

Pasfensbl 1 3agayun aHTpononornn. Metoabl aHTPOMNoI0r NN,

CTaHoB/IEHNE NpPeACTaBNEHNA O MPOUCXOXKAEHUM 4YenoBeKa. PenmrnosHble
B0O33peHusi. COBpPeMEHHbIE HayYHble TEOPUN.

CX0[CTBO YenoBeKa C XXMBOTHbIMU. CUCTeMATNYECKOe MOJIOXKEHME YerloBeKa.
CBuaeTenbCTBa  CXOACTBA  4YeNOBeKa C  XKMBOTHbIMW:  CpPaBHUTENbHO-
MOP®OsIOrMyecKue, aMOpUOornyeckue, (h1310/I0r 0-6MOXNMUNYECKUE,
nosefeH4Yeckme. OTANYMS YenoBeKa OT XKMBOTHbIX. MPAMOX0XAEHNE U KOMIMEKC
CBA3aHHbIX C HUM MpPWU3HAKOB. PasBMTME OMI0OBHOr0 MO3ra U BTOPOW CUrHa/bHOM
CUCTEMBI.

[BmxyLime cunbl ((hakTopbl) aHTPOMoreHesa: GMONOrNYecKre, coumabHble.
COOTHOLLIEHNE BUONOrNYECKMX M COLMabHBIX (DAKTOPOB B aHTPOMOreHese.

OCHOBHble CTaguu aHTpororeHesa. PaHHWe 4YenoBekoobpasHble 06e3bSHbl
(MPOKOHCY/bI) U paHHWe MOHrnAbl — 00LLMe NPeAKN YenoBeKO0OPasHbIX 06e3bsH 1
nofen. ABCTPasIONUTEKN — ABYHOrMe Mpeaku niogen. Yenosek ymesbiv, nepsble
M3roTOBMEHUS OPYANIA Tpyaa. YenoBek NpsMOXOAALLMIA U NePBbIA BbIXOL NHOAEN
3a npegenbl  Adpukun.  Yenosek  reinfenbbeprckuin - — o6WMin  Npefok
HeaHepTa/lbCKOro YenoBeka 1 YesnioBeka pasyMHOro. YesnoBek HeaHAepTa/lbCKUM
Kak BWA NIHOAE XONOAHOro Knmmara. YenoBek pa3yMHbIA COBPEMEHHOr0O TuMa,
[OEHNCOBCKUIA  4enioBeK, OCBOEHME KOHTMHEHTOB 3a npegenamu  AgpuKu.
ManeoreHeT1Ka U NaneoreHOMUKa.



JBONKOLMA COBPEMEHHOIO 4YenoBeKa. ECTeCTBEHHbI OTGOP B NOMynsuusax
yenoBeka. MyTalUMOHHBIA Mpouecc M Noanmopgusm. MonynsaumoHHbIE BOJHbI,
Apeind reHoB, Murpaums n «3MMeKT ocHOBaTeNA» B MONYNALMAX COBPEMEHHOIO
YenoBeka.

Uenoseueckne pacbl. lNMoHATME O pace. bonbline packl: eBponeongHas
(eBpasuiickas),  aBCTpano-HerpouaHasi  (3KBaTopuanbHas)),  MOHIO/OMAHAS
(asnatcko-amepuKaHcKas). Bpems v nyTu pacceneHWs 4esioBeKa Mo MaHeTe.
EAVMHCTBO  4YenoBeyeCcKMX  pac. HayyHad  HecoCTOSTeNbHOCTb  pacusma.
Mpncnoco6eHHOCTb YenoBeka K pasHbiM  YCNOBUAM  OKPYXKatoLLEen cpefbl.
BnvsiHne reorpaguyeckoin cpedbl W Apeiia reHoB Ha Mop(onorMio  u
(h13MONOr IO YesioBeKa.

MexancumnanHapHole  MeToAbl B (m3nyeckon  (6ronornyeckom)
aHTponosiorMn.  SBOMIOLMOHHAA  aHTPOMoOsorMA WU NaeoaHTPOonosorms
YesioBeYeCKMX Mnonynsauuin. bruocoumanbHble UCCNefoBaHUA NMPUPOAbLI YesioBeka.
ccnenoBaHne KO3BOMOLMM BMOIOMMYECKOro 1 COLMabHOMO B Ye/IOBEKE.

JleMoHCcTpanuu

MopTpeTbl: Y. dapsuH, J1. lukn, A. A. PornHckuin, M. M. MepacvMoB.

Tabnuubl 1 cxeMbl: «MeTofbl aHTPOMOMOrnK», «I"0SI0BHO MO3I Ye/I0BEKA,
«YenoBekoobpasHble 00e3bsAHbI», «CKeNeT YenoBeKa M CKeNeT LMMMaH3e»,
«PYANUMEHTbI U aTaBU3MbI», «[BVXKYLLNE CUJbl AHTPOMNOreHes3a», «9BOJTIOLMOHHOE
OPEBO  YenoBeKa», «ABCTPasonuTek», «YenoBek ymenbld»,  «Yenosek
NPAMOXOAALLNIA», «eHNCOBCKMIA YenoBeK» «HeaHaepTanbLbl», «KpOMaHbOHLbI»,
«[pefikn YenoBeKa», «3Tanbl 3BOIFOLNN YenoBeKa», «Pacbl Ye/l0BeKa».

O6opygoBaHMe: MYNSHKM  OKaMeHesnocTel, NpeamMeToB  MarepuasibHOM
KyNbTypbl MPeiKOB 4efioBeKa, penpoaykumm (dotorpadgumn) KaptuH C
MU(ONOTNYECKUMU N OUONENCKUMUN  CHOXXETaMU  MPOUCXOXAEHUS  YeroBeka,
(hoTorpacmm Haxo[oK MCKOMaeMbIX OCTATKOB Ye/I0BEKA, CKE/IET YesioBeKa, MOAe b
yepena 4YesioBeKa W Yepena LUMMMAH3e, MOAENb KWUCTU YesioBeKa M KUCTU
LUMMMaH3e, MOAEeNN Topca NPeaKoB YesioBeKa.

JlaGopaTtopnasi padora «/I3yyeHnMe OCOGEHHOCTell CTPOEHUs CKefeTa
4e/l0BeKa, CBA3AHHbIX C MPAMOXOXKAEHNEMY.,

IpaxkTyeckas padora «/13ydeHne IKOOMMYECKMX afanTaLnii YeoBeKay.

Tema 6. Jxojgorusi — HayKa O B3aUMOOTHOIICHHUAX OpPraHUu3MoOB H
HAOPTraHU3MEHHBIX CUCTEM C OKPYKaIollel cpeaoi

3apoXkaeHue 1 passuTHe akonorum B Tpydax A. 'ymoéonbara, K. ®. Pynbe,
H. A. CeBepuoBa, 3. I'ekkens, A. TeHcnu, B. H. Cykauésa. Pa3gensl 1 3agaumn
aKonormun. CeA3sb 3KOIOMUK C A4PYrMIN HayKamu,



MeToabl akonoruu. lloneeble HabMOAEHUA. IKCMEPUMEHTbI B 3KOMOMMN:
npupogHole 1 nabopartopHble. MogenuposaHue B 3KOMOTMKM. MOHUTOPUHT
OKPYXKatoLLLEN Cpefbl: NOKaNbHbIA, PerMoHabHbIA U r106asbHbINA.

3HauyeHne 3KOMOTMYECKMX 3HAHWWA  [ANA  YesioBeka.  DKOMIOrM4Yeckoe
MMPOBO33PEHME KaK OCHOBA CBSI3el YesioBeyecTBa C Npupoaon. dopmupoBaHme
3KO/OrMYeCKOM KYNbTYpbl U 3KOMOMMYECKON rpaMOTHOCTI HaceNeHNs.

JemoHcTpanuu

MopTtpetbl: A. T'ymb6onbaT, K. ®. Pynbe, H. A. CeBepuoB, 3. ['ekkenb, A.
TeHcnu, B. H. Cykaués.

Tabnuubl N cxembl: «Pa3fenbl 3KoMorMm», «Metofbl aKonorum», «Cxema
MOHUTOPMHIa OKPYXKatoLLLei Cpefbls.

JladopaTopHas pabora «M3yueHune METO/0B 9KO/IOrNYecKmx
NccneoBaHNn.

Tema 7. OpranusmMsbl U cpeia OOMTAHUA

JKonornyeckme (HakTopbl M 3aKOHOMEPHOCTU UX AencTBus. Knaccugunkaums
3KONOrMYecKnX (PakTopoB: abnoTnyeckme, bUOTUYECKNe, aHTPOMOreHHble. O6LLme
3aKOHOMEPHOCTM AeCTBUS 3KOIOrMYecknx haktopos. pasnio muHumyma (K.
LLnpeHrens, HO. Jlmbux). TonepaHTHOCTb. IBPUOMOHTHbIE M CTEHOOWMOHTHbIE
OpraHn3mb.

AbnoTtnyeckme Maktopbl. CBET KaK 3KONMOrMYeckuii aktop. [Leicreme
Pa3HbIX Y4aCTKOB CO/IHEYHOrO CMeKTpa Ha OpraHuM3Mbl. JKONOrMYecKue rpynmbl
PacTEHW W >KMBOTHbIX MO OTHOWEHMIO K cBeTy. CurHasbHas posb CBeTa.
doTonepnoansm.

Temnepatypa Kak 3KOOrMYecknin haktop. [enctBue TemnepaTypbl Ha
opraHu3Mbl. ONKUIOTEPMHbIE U FTOMOMOTEPMHbIE OpraHu3Mbl. IBPUTEPMHbIE Y
CTEHOTEPMHbIe OpraHn3Mbl.

BnaXHOCTb KaK 3KOMornyeckuin daktop. pucnocobneHns pacTeHuin K
noAfepXaHuo BoAHOro 6anaHca. Knaccugmkauma pacteHuid Mo OTHOLLEHWUIO K
Boge. [pncnocob1eHns XXMBOTHBIX K U3MEHEHWIO BOAHOIO PEXMMA.

Cpeabl 06MTaHWA OpraHM3MOoB: BOAHasA, Ha3eMHO-BO34YyLUHasA, MOYBEHHas,
rnybuHHasa  MOAMNOYBEHHAsA,  BHYTPMOpPraHu3MeHHas.  PUNKO-XMMUYECKME
OCOOEHHOCTU cpefi 00MTaHWA OpraHn3moB. [1pucnocobsieHns OpraHn3mMoB K
YKN3HW B pa3HbIX cpeaax.

buonornyeckne putMbl. BHelwHWe WM BHYTpPeHHWE pPUTMbl. CyTO4YHblE U
rognyHble puUTMbl. MpUcnocobneHHOCTb OPraHM3MOB K CE30HHBLIM M3MEHEHUAM
YCNOBUI XN3HW.

JKU3HeHHble  (hOpMbl  OpraHn3moB. TlOHATME O >KU3HEHHOWN  (hopMe.
YKU3HeHHble (POPMbI pacTeHWIA: [epeBbsl, KYCTapPHMUKK, KYCTapHUUYKW, MHOTO/IETHIE



TpaBbl, OAHOMETHWE TpaBbl. YXU3HEHHblE (OPMbl XXUBOTHbLIX: TUAPOOUOHTHI,
re0bMoHTbI, a3P0OMOHTLI. OCOBEHHOCTU CTPOEHUSA 1 06pa3a XXN3HMN.

buoTnueckme  aktopbl.  Buabl  OGMOTMYECKMX  B3aUMOAENCTBUM:
KOHKYPEHUNSA, XULWHNYECTBO, CUMOBMO3 1 ero opmbl. MapasnuTnsm, Koonepaums,
MYTYyann3m, KOMMeHcaM3m (KBapTUpPaHTCTBO, HaxebHMYeCcTBo). HeTpoduyeckne
B3aMMOAENCTBMA  (TOMMYecKue,  opuueckne,  (habpuueckne).  3HayeHue
OMOTUYECKMX B3aMMOLENCTBMIA  ANA  CYLLECTBOBAHWA OpraHM3MOB B Cpefe
06uTaHMA. MPUHLMMN KOHKYPEHTHOIO UCK/TIOUEHNS.

JlemoHcTpanun

Tabnmmubl 1 CXeMbl: «3IKOMIOrMYecKne (akTopbl», «CBETOBOM CMEKTP»,
«3KO/MIOTMYecKne rpynnbl XXMBOTHBLIX MO OTHOLUEHUIO K CBETY», «Ten0KPOBHbIe
YXMBOTHbIE», «XOMOAHOKPOBHbIE XXMUBOTHbIE», «DU3NONOTMYECKMe adanTaumm
XXUBOTHbIX», «Cpeabl 00MTaHMA OpraHM3sMoB», «buonormyeckue pUTMBbI»,
«KM3HEHHbIE  (DOPMbI  PacTeHUli»,  «KU3HEHHbIE  (DOPMbl  XKUBOTHbIX»,
«DKOCUCTEMA LLUMPOKOSIMCTBEHHOI O f1eca», «9KOCUCTEMA XBOMHOrO necax», «Llenu
NUTaHUA», «XUWHNYECTBO», «llapasntusm», «KOHKypeHUus», «CUMOM03»,
«KOMMeHca/In3m».

O6opynoBaHue: repbapuv pPacTEHUA U XMBOTHBLIX, MNPUCMNOCOBNEHHbIX K
B/IMSAHWIO  Pa3/IMYHbIX 3KOIOTMYECKMX (haKTOpPOB, repbapun CBETOMOOMUBLIX,
TeHeNo6MBLIX Y TEHEBLIHOC/MBBLIX PAcTEHWIA, CBETONOOMBLIE, TEHeN0OMBbLIE U
TeHeBbIHOC/IMBble KOMHATHbIE PacTEHWS, repbapun 1 KONNEKUMM TeNnono0bmBbIX,
3MMOCTOMKMX, MOPO30YCTONYMBBLIX PacTeHWI, Yydena NTuL 1 3Bepen, repbapumu
PaCTEHUI, OTHOCALMXCA K rurpodmtam, Kcepoutam, mMe3oputaM, KOMHaTHbIe
PacTeHUs AaHHbIX TPYMM, KOMNEKUMUM YXUBOTHbBIX, 0OUTAOWMX B pasHbIX cpefax,
repbapum 1 KONNMEKUMW pPacTeHWA W HKMBOTHbIX, 06Magatowmnx Yepramu
MPUCMOCOB/EHHOCTU K CE30HHBIM W3MEHEHUSIM YC/IOBUIA XKU3HMW, repbapun 1
KOMMEKLUMN PacTEHUIA W XXMBOTHBIX Pas/IMUHbIX XU3HEHHbIX (DOPM, KOJMIEKL MK
YXMBOTHbIX, YHaCTBYHLLMX B Pa3/INYHbIX BUOTUYECKMX B3aMOLAENCTBUAX.

JlaGopaTopHnasi pabora «BbIiBNeHVe npucnocobneHnii opraHuM3MoB K
B/IMSAHNIO CBETA.

JlaGopaTopHnasi pabora «BbISBNeHWe npucnocobneHnini opraHn3mMoB K
B/IMSAHNIO TEMMEPATYPbI».

JlaGopaTopHasi paGora «AHATOMWYECKME OCOOEHHOCTM pacTeHud W3
Pa3HbIX MECT 0O6UTaHNA».

Tema 8. Jkosrorust BUA0B U NOMYJISALMI

JKOMOrnyeckme  XapakTepucTUKm nonynaumm. Monynaumsa  Kak
buonornyeckas cucrema. Ponb HeOLHOPOLHOCTU Cpefbl, (PU3NYECKUX 6apbepos U
0C06EHHOCTeN 61onorMn BUL0B B (HOPMMPOBAHNM NPOCTPAHCTBEHHOW CTPYKTYPbI
nonynaunii. OCHOBHble NOKasaTenu Monynauun: YUCNEHHOCTb, MIOTHOCTb,



BO3pacTHasd W MonoBas CTPYKTYpa, PoOXAaemocTb, MPUPOCT, TEMM POCTa,
CMEPTHOCTb, MUTpaLna.

JKonornyeckaa CTpyktypa nonynsaymu. OueHKa YMCNeHHOCTU MOonynauuw.
AvHamunka nonynauum n eé perynaumsa. BUoTuyeckuii moteHuman nonynsyum.
MogenMpoBaHue gnHaMUKN nonynaunn. Kpreble pocta YACIEHHOCTU NONYALMN.
KpvBble BbDKMBaHUSA. Perynaums YMCNeHHOCTU NONynAauui: posb  (hakTopos,
3aBUCALLMX M He 3aBUCALLMX OT NJIOTHOCTU. JKOOTMYeCKme cTpaTerum Bugos (r- u
K-cTparerun).

[MoHATME 06 3KONMOrMYEcKon Hue Buaa. MectoobuTaHne. MHoOromepHas
MOZEeNb 3KONOrnyeckom Huwm k.. XatumHcoHa. PasMepbl 3KOM0rMyeckom
HUWW. [oTeHUManbHaa 1 peasin3oBaHHasa HULLIN.

Bug Kak cuctema nonynaumii. Apeanbl BUAOB. Buabl M UX >KMU3HEHHbIE
CTpaTernn. SKOM0rMYecKme IKBUBAIEHTI.

3aKOHOMEPHOCTM MOBELEHNA WM MUrpauui >XXMBOTHbLIX. Buonoruyeckune
NHBA3UW YY)XXEPOHbIX BUOB.

JleMoHCcTpanuu

MopTpeT: K. . XaTYnMHCOH.

Tabnmubl N CXembl: «JOKONOTMYECKME XapakKTEPUCTUKKA  MOMYNALUN»,
«[poCTpaHCTBEHHass  CTPyKTypa  nonynauum»,  «Bo3pacTHble  nupamMuibl
nonynaumm», «CKOPOCTb  3aCefleHMA  MOBEPXHOCTM  3eMnn  pasINYHbIMK
opraHusmamm», «Mogenb 3K0N0rnyeckom HuWm . . XatunmHcoHa.

Ob6opynoBaHue: repbapun pacTeHMn, KONNEKLMMN XXMBOTHBbIX.

JlaGopaTtopunass  padora  «[1pucnocobneHns  cemsiH  pacTeHun K
pacceneHnio».

Tema 9. Ixos0orusi coo01IECTB. IKOJOTHYECKHE CUCTEMBI.

CoobulectBa opraHu3moB. buoueHo3 u ero cTpyktypa. CBAsn mexay
opraHusmamu B 61MOLEHO3e.

JKocuctema Kak OTkpbiTasa cuctema (A. K. TeHcnn). @YHKUMOHA/bHbIE
ONOKM OpraHM3MOB B 3KOCWUCTEME: TMPOAYLEHTbI, KOHCYMEHTbI, PefyLeHTHI.
Tpodgmyeckne ypoBHU. Tpodmueckne uenu n ceTu. AOUOTUYECKME OBIOKU
aKocucTem. ouBbl U UMbl B 3KocUcTeMaxX. KpyroBopoT BELLECTB U NOTOK 3HEPrum
B 9KOCUCTEMe.

OCHOBHble  MoOKasaTen  3KocucTembl.  buomacca 1 NpoAyKuwms.
JKoornyeckme nnupamnibl Ymcesn, 6MOMacchl 1 IHePrun.

Jlunamuka sxocucmem. Kamacmpoghuueckue nepecmpotixu. Daykmyayuu.
HanpaBneHHble 3aKOHOMEPHbIE CMEHbI COOOLLECTB — CyKueccuu. epBuYHbIe U
BTOPUYHbIE CYKLECCUM W WX MPUYMHBLL. AHTPOMOreHHble BO3AENCTBUS Ha
cykueccumn. KnvmakcHoe coobLectso. bropasHoobpasme v nonHoTa Kpyrosopora
BELLLECTB — OCHOBA YCTONYMBOCTY COOOBLLIECTB.



[MpUpoaHbIe 3KOCUCTEMbI. Dxocucmemuvl 03€p u pek. IKocucmemvl Mopel U
OKeaHoe8. JKocucmemol myndp, J1ecoe, cmened, nycniblHb.

AHTPONOreHHble 3KOCUCTeMbl. Arpoakocuctema. ArpoueHos. Pasnnuums
MeXAy aHTPOMOreHHbIMU U NMPUPOAHBLIMU 3KOCUCTEMAMMN.

Yp603akocucTeMbl. OCHOBHble KOMMOHEHTbI ypboakocucTeM. ["opofckas
thnopa n ayHa. CUHaAHTpONMU3auUMs TOPOACKOM (hayHbl. Buonornyeckoe wu
XO035NCTBEHHOE 3HAYEHMe arpo3KOCMCTEM N YPOOIKOCUCTEM.

3aKOHOMEPHOCTM (POPMUPOBAHUS OCHOBHbLIX B3aMMOLENCTBUNIA OpraHM3MoB B
aKocuctemax. Porv kackaownozco sgpgexma u 6ud08-30upuxamopos (Kiouesvix
61008) 6 pyHKYuoHUposanuu 3kocucmem. [NEPEHOC IHEPTUN U BELLECTB MeXay
CMEXHbIMW 3KOCUCTEMaMU. Y CTONYMBOCTb OPraHn3MoB, NONynsuMin U 3KOCUCTEM
B YC/TOBUAX €CTECTBEHHbIX 1 @aHTPOMOreHHbIX BO3AENCTBUIA.

Mexanuszmui 8030¢€licmeusl 3a2p}13H€HulZ PA3HbBIX munoe HA
Cy60p2aHu3M€HHOM, OpP2AHU3SMEHRHOM, NONYJIAYUOHHOM U IKOCUCMEMHOM YPOBHAX,
OCHOB6bl oKoJlocuveckoco HOPpMUPOBAHUA AHMPONOCEHHO20 6030eLicmeusl.
MeToL0/0rMs MOHUTOPUHIA eCTECTBEHHbLIX N @aHTPOMOrEeHHbIX 3KOCUCTEM.

JleMoHCcTpanuu

MopTpeT: A. XK. TeHcw.

Tabnuubl 1 cxembl:  «CTpykTypa  OMOLEHO3a»,  «IKOCUCTEMA
LLUIMPOKOMMCTBEHHOIO Neca», «3KOCUCTEMA XBOMHOMo neca», «PyHKUNOHA/bHbIE
rpynnbl OPraHM3mMoB B 3KOCMCTeMe», «KpyroBOopoT BELLIECTB B 3KOCUCTEMEY,
«Llenn nuTtaHmna (nactoulHas, AeTPUTHaS)», «IKOMOrMYeckas nupaMmmaa Ymcens,
«QKonornyeckas nvpammaa 6momacchl», «SKO0M0orMyeckass nupammnga Heprum»,
«ObpasoBaHue 6onoTa», «llepBUYHas cykueccus», «BocctaHoBEHWE neca nocrne
noxapa», «39KOCUCTeMa 03epa», «ArpoueHos», «KpyrosopoT BELUECTB M MOTOK
3HEPrum B arpoLieHo3e», «lMprMepbl YpOO3KOCUCTEM>.

O6opyaoBaHMe: repbapun pacTeHNI, KONNEKLMN HACEKOMbIX, Yy4vena NTuy, 1
3Bepen, repbapu KynbTYPHbIX U AUKOPACTYLLMX PacTeHuI, akBapuyMm KakK MOAE/b
3KOCUCTEMBI.

IIpaxkTnyeckas padora «/3ydeHne n onmcaHre ypbosKoCUCTEMbI».

JladoparopHasi paGora «/I3yyeHne pasHOOOpasnd MeNKMX MOYBEHHbIX
YNIEHUCTOHOMNX B Pa3HbIX 3KOCUCTEMAX».

DKeKypeust «IKCKYpCus B TUMUYHbLIA 6uoreoueHo3 (B AybpaBy, 6epesHsK,
e/lbHUK, Ha CYXOA0/bHbIA UM MOMMEHHbIV Nyr, 03epo, 60/10TO)».

IKCKypeusi «IKCKYpPCUA B arposkocucteMy (Ha nose wvam B TENINYHOE
XO0351MCTBO)».

Tema 10. buocgepa — riiodanbHasi IKoCUCTEMA

Buoctepa — obwennaHetapHas 060n104Ka 3emMnu, rfe CyWecTByeT Wau
CYLLIECTBOBANA XXM3Hb. Pa3BuTMe NpeacTaBneHnin o uocdepe B Tpyaax 3. 3tocca.



YueHue B. V. BepHaackoro o 6uoctepe. Obnactu brochepbl 1 eé cocTas. XKusoe
BeLLLeCTBO 6mochepbl 1 ero yHKUUN.

3aKOHOMEpPHOCTU CyLlecTBOBaHUA Guochepbl. OcobeHHOCTU Buoctepbl Kak
rnobanbHoW 3KocucTeMbl. AMHaMmUyeckoe paBHoBecue B 6uoctepe. KpyroBopoTh!
BELLECTB M OMOreoXmmmn4yeckme UMKIbl (yrnepoga, asora). PUTMUUYHOCTb SBMIEHWIA
B Grocdepe.

30HanbHOCTL 6uoctepbl. lMoHATME O 6Guome. OCHOBHblE OMOMbI CYLUN:
TYHAPA, XBOVHbIE /leca, CMeLLaHHbIE W LUMPOKONIMCTBEHHBLIE f1eca, CTENWU, CaBaHHbI,
MYCTbIHW, TPONUYECKUNE Nleca, BbICOKOropbs. Knnmar, pacTUTeNbHbIN U XXMBOTHbIN
MUpP 6MOMOB CYLLIN.

CTpyKTypa 1 QhyHKLMSA XXMBbIX CUCTEM, OLeHKA X PECYPCHOr0 MoTeHUmana u
BrochepHbIX (YHKLNNA.

JdeMoHCcTpanuun

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

Tabnmupbl 1 cxembl: «I"eocdepbl 3emnun», «KpyroBopoT as3oTa B NPUPOAE»,
«KpyroBopoT yrnepoga B npupoge», «KpyroBopoT Kuciopoda B MpUpoae,
«Kpyrosopot Bogbl B npupoge», «OCHOBHble GMOMbI CyLUN», «KnMmaTnyeckme
nosica 3emMnm», «TyHapa», «Taira», «CMellaHHbIA nec», «LLIMPOKONNCTBEHHbI
nec», «Ctenb», «CaBaHHa», «[TyCTbIHA», « TPOMUYECKMIA NEC».

O6opynoBaHue: repbapun pacTeHUi pasHbiX GOMOB, KOMNEKLUN XXNBOTHBIX.

Tema 11. YestoBek U OKpy:Kawiuas cpeaa

JKONOrMYecKMe KpuMancbl U UX MpUYUHBLL.  Bo3geicTBue 4enoBeka Ha
ouoctepy. 3arpsiBHeHMe BO3AYLIHOW cpefbl. OxpaHa BO3dyxa. 3arpsisHeHue
BOAHON cpeabl. OxpaHa BOAHbLIX pecypcoB. Pa3spylueHne noysbl. OXxpaHa
MOYBEHHbIX PECYpPCOB. VI3MeHeHWe Kimmara.

AHTPOMOreHHoe BO3AENCTBME Ha PacTUTENIbHBIA N XXUBOTHbIA Mup. OxpaHa
PacTUTENIbHOTO WM >XMBOTHOMO Mupa. OCHOBHblE MPUHLMMbI OXPaHbl NPUPOABbI.
KpacHble kHurn. Oco60 oOxpaHseMble npupoaHble Tepputopumn (OOMT).
BoTtaHunueckue cagbl 1 300/10MMYECKME MapKU,

OCHOBHbIE MPUHUMMbLI YCTOMUYMBOrO PasBUTUA YesloBevecTBa W MPUPOAbI.
PaunvoHanbHOE  MPUMPOAOMNOSb30BaHWE U COXpaHeHWe  BMOJIOrMYEecKoro
pasHoobpasusa 3emnn. O6LUME 3aKOHOMEPHOCTU 100a/IbHbIX 3KOMOTUYECKNX
Kpn3ncoB. OCO6eHHOCTM COBPEMEHHOI0 KpU3mnca 1 ero BeposiTHble MoCNeCTBUS.

PasBnTe METOAOB MOHWUTOPUHra PasBUTUA  OMAaCHbIX TEXHOTreHHbIX
npoueccoB. Cucmemuvie ucciedosauusi nepexooa K pecypcocbepezarowjeil U
KOHKYPeHmocnocobnol snepeemuxe. buonocuueckoe paznoobpasue u buopecypcoi.
HaL;MOHaJZbele qu)OpMaZ/;MOHHble cucmemsl, 0560116’{1/1661}01/0;146 docmyn K
qubopmauuu nO COCMOSHUIND OMOENbHbIX 6U008 U 3Kocucmem. (OcHOBbl



sKopeadbuumayuyu Kocucmem u cnocoboos 6opvOvl ¢ OUONOBPENHCOCHUIMU.
PeKOHCI’}’lpyKI/;u}l MODPCKUX U HA3EMHbBIX IKOCUCMEM.

JleMoOHCcTpanuu

Tabnuubl 1 cxembl:  «3arpsA3HeHVe  aTMocepbl»,  «3arpsasHeHue
rmapocgepbl», «3arpsasHeHWe MouBbl»,  «[lapHUKOBbLIN  addekT», «Ocobo
OXpaHseMble MPUPOAHbIE TeppUTOpUn», «Moaenn ynpasisieMoro Mupa.
O6opynoBaHue: oTorpaun OXpaHAeMbIX PaCTEHUIA N XKMBOTHbIX KpacHow
KHUrn Poccuniickoin degepaumm, KpacHo KHAMM permoHa.



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

JIMYHOCTHBIE PE3YJIBTATDBI

®rocC COO ycraHaBnMBaeT TpeboOBaHWA K pe3ynbTaTaMm OCBOEHMUS
obyyalolMmcs  nporpamm  CpeAHero 06Llero 06pa3oBaHMsA:  JIMYHOCTHbIE,
MeTanpeaMeTHbIE 1 NPeAMETHbIE.

B CTpyKType NIMYHOCTHBIX Pe3y/bTaToB OCBOEHWUS MPorpamMmmbl Mo 6rMoornm
Bblfe/IeHbl CreAyHoLLe COCTaB/IAOLLME: 0CO3HaHME 06YyYatoLWMMUCA POCCUINCKONM
rpaXXaaHCKOW MAEHTUYHOCTN — FOTOBHOCTM K CaMOpa3BUTUIO, CAMOCTOATE/IbHOCTM
W CamMOONpefeneHnto, wuanuuue momusayuu K  OOYY4EHUO  6Guonorum,
yenenanpasiennoe passumue BHYTPEHHUX YOEXAEHUA JIMYHOCTM Ha OCHOBE
K/KOYEBbIX LEHHOCTEA M WUCTOPUYECKMX Tpaguuuii pasButmus BGMONOrMYecKoro
3HaHWA, 2comosHocmb u cnocobrocms 00YHaOLWMNXCA PYKOBOACTBOBATLCA B CBOEN
[eATeNbHOCTM  LIEHHOCTHO-CMbIC/IOBbIMM ~ YCTAHOBKaMK, MPUCYLLMMU  CUCTEME
OMonornyeckoro  06pa3oBaHUs,  raauuue  npasocosHanus — IKONOMMYECKON
KY/bTYpbl, cnocobrocmu cmasumo LENA N CTPOUTL YXKNU3HEHHbIE MaHbl.

JINYHOCTHbIE pe3ynbTaTbl OCBOEHMSA MPOrpaMMbl MO 6UONOrMKA JOCTUTAKOTCA
B eAWHCTBE Y4ebGHON W BOCMUTATENIbHOW [eATe/lbHOCTM B COOTBETCTBUM C
TPaAWLMNOHHBIMI POCCUACKMMUN COLMOKY/bTYPHBIMU, NCTOPUYECKMMM U AYXOBHO -
HPaBCTBEHHbLIMU LEHHOCTSMW, MPUHATHIMKU B 0OLLLECTBE NpaBuiaMn 1 HopMamu
NnoBefeHMs 1 CNOCOOCTBYIOT MpoLeccaM CamOMo3HaHWs, CamMOBOCMUTAHUA U
CaMOopas3BUTKS, Pa3BUTUS BHYTPEHHENW MNO3MUUM  NIMYHOCTM, NaTpuMoTUsmMa U
YBKEHNSA K 3aKOHY W MpPaBoMopsAaKY, YesioBeKy TpyAa U CTapLuemy MOKOJSIEHMIO,
B3aVIMHOI0 YBaXKEHWS, OGEpPeXXHOro OTHOLUEHMS K Ky/NbTYPHOMY Hac/ieauio u
TpaAMuMAaM MHOMOHaLMOHa/IbHOTO Hapofa Poccuiickoin depepaumun, npupoge u
OKpY)KatoLLen cpefe.

JINYHOCTHbIE pe3ynbTaTbl OCBOEHWA Y4ebHOro npegmeta  «buonorus»
[O/MKHbI OTPaXKaTb FOTOBHOCTL M CMOCOBGHOCTb 06YYatoLWMXCs PYKOBOACTBOBATLCA
ChOpMMPOBAHHOW BHYTPEHHE MNO3uULMeNA NIMYHOCTM, CUCTEMOM LEEHHOCTHbIX
OpVIEHTaUMA,  MO3UTUBHBLIX  BHYTPEHHUX  YOEXAEHWI,  COOTBETCTBYHOLLMX
TPaAVLMOHHBIM LIEHHOCTAM POCCUIACKOTO 0O0LLEeCTBa, pacluMpeHue >XU3HEHHOrOo
ornbITa M ONbITa AeATeNbHOCT B NPOLECCe peanm3alim OCHOBHbIX HarpaB/ieHWiA
BOCMNUTATE/IbHOW AeATeNbHOCTU, B TOM YUC/E B YaCTU:

1) rpaaaHCKOro BOCIIUTAHMSA:

CPOPMMPOBAHHOCTb MPaXKAaHCKOM NO3ULMM 06YHatOLLLEroCst KaK akTUBHOIO U
OTBETCTBEHHOIO Y/ileHa POCCUMINCKOro 00LLeCTBa;

OCO3HaHME CBOMX KOHCTUTYLMOHHbLIX MNpaB M 00653aHHOCTEN, YyBaXKeHue
3aKOHa 1 NpaBonopsaKa;



FOTOBHOCTb K COBMECTHON TBOPYECKON [AeATeflbHOCTU MpU  CO34aHuK
y4YebHbIX MPOEKTOB, PELUEHUN YYebHbIX U Mo3HaBaTe/bHbIX 3a4ay, BbIMOHEHWUN
BMO/IOrMYECKMX IKCMEPUMEHTOB;

CMOCOBHOCTb  OMpefeNsiTb  COBCTBEHHYHO MO3NLUMIO MO OTHOLWIEHUIO K
SIBMIEHNAM COBPEMEHHOW XKMN3HU N 0O BACHATD €E;

YMEHME YUYUTbIBaTb B CBOMX AENCTBUAX HEOOXOLMMOCTb KOHCTPYKTUBHOIO
B3aVMIMOZENCTBUA NOLEN C pasHbIMIN YOEXKAEHNSAMN, KYNbTYPHBIMU LLEHHOCTAMM U
coumaibHbIM NOMOXEHMEM;

FOTOBHOCTb K COTPYAHWYECTBY B MpOLecCe COBMECTHOrO BbIMO/IHEHUSA
yyebHbIX, MO3HaBaTeNlbHbIX W  WUCCNeAoBaTeNlbCKMX — 3afad, YBaKMUTE/IbHOro
OTHOLWIEHNA K MHEHMIO OMMOHEHTOB MpU O6CYXAEHUN CMOPHbIX BOMPOCOB
OMO0/I0rNYeCcKOro cofepXKaHus;

FOTOBHOCTb K T'YMaHWTApPHOMW 1 BOJIOHTEPCKON [eATeNbHOCTMH;

2) NaTpMOTHYECKOr 0 BOCIIUTAHUS:

ch)opMMpPOBaAHHOCTb POCCHIACKOM rpaXKaaHCKOiA NAEHTUYHOCTN,
naTpuoTM3Ma, YBaXXKEHUS K CBOEMY Hapofy, 4yBCTBa OTBETCTBEHHOCTU Mepej
PoanHon, ropAocTv 3a CBOM Kpal, CBOWO POAuHY, CBOWM fA3bIK U KY/bTYpY,
MPOLLISIOe U HaCTOosLLLEe MHOMOHALMOHaNbHOIo Hapoga Poccuu;

LIEHHOCTHOE OTHOLLEHME K MPUPOAHOMY Hac/euto 1 NamAaTHUKaM Npupoabl,
AOCTUXEHMSAM Poccum B HayKe, UCKYCCTBe, CNopTe, TEXHONOMUSX, TPYAE;

CMOCOGHOCTb OLleHMBaTb BK/aL POCCUMCKUX Y4YEHbIX B CTaHOB/IEHME U
pasBuTME 6MONOrMK, MOHMMAHWUA 3Ha4YeHUs OMOMOTMM B MO3HAHWM 3aKOHOB
MPUPOABI, B XXM3HM Ye/I0BEKA N COBPEMEHHOI0 06LLECTBA;

naenHaa yoeXaEHHOCTb, FOTOBHOCTb K CMY)XEHUIO U 3awmTte OTeyecTsa,
OTBETCTBEHHOCTb 3a ero Ccyaboy;

3) IyXOBHO-HPABCTBEHHOI' 0 BOCTIUTAHMSL:

0CO3HaHWe AYyXOBHbIX LEEHHOCTEN POCCUIACKOr0 Hapoaa;

ChOpPMMPOBAHHOCTb HPABCTBEHHOIO CO3HAHWSA, 3TNUYECKOr0 NOBEAEHNS;

CMOCOOHOCTb OUEHMBATb CUTYauuio U MPUHMMATb OCO3HaHHbIE peLLeHus,
OPVEHTUPYACH HA MOPa/IbHO-HPABCTBEHHbIE HOPMbI U LIEHHOCTW;

OCO3HaHWe /IMYHOro BKNaJa B NOCTPOEHME YCTOMUMBOIO OYAYLLErO;

OTBETCTBEHHOE OTHOLLIEHWNE K CBOMM POAUTENAM, CO3aHUI0 CEMbW HA OCHOBE
OCO3HAHHOI0 TMPUHATUA LEHHOCTE CEeMENHOW >KU3HW B COOTBETCTBUM C
TpaaMumuamMmn Hapogos Poccuu;

4) 3cTEeTH4eCKOro BOCIIUTAHUSA :

3CTETUYECKOe OTHOLUEHME K MWpPY, BK/IOYas 3CTETUKY ObITa, Hay4YHOro W
TEXHNUYECKOro TBOPYECTBa, CNopTa, TPyAa, 00LLECTBEHHbIX OTHOLLEHWNA,

MOHMMaHMe 3MOLMOHA/IbHOIO BO3LENCTBUA YXKNMBOW NPUPOAbLI U eé LLEeHHOCTU;



FOTOBHOCTb K CaMOBbIP@KEHUIO B pasHbIX BMAaX WCKYCCTBa, CTPeM/IeHMe
MPOSB/ATL Ka4ecTBa TBOPUECKON IMYHOCTW;

S) ¢pusuyeckoro BocnuTaHusA, GopMUPOBAHHA KYJbTYPHI 310POBbS H
IMOIIUOHAJIBHOI' O 6J13FOHOJIy‘lHH:

MOHMMaHMe W pean3aums 340pOBOro M 6e3omacHOro obpasa >KM3HM
(3popoBoe  MuUTaHWe,  COGMIOAEHME  TUTUMEHWYECKMX  NpaBul U HOPM,
cbafaHCMPOBaHHbIA  PEXUM  3aHATUA W OTAbIXa, PerynspHas  Quanyeckas
aKTUBHOCTb), OEepeXXHOro, OTBETCTBEHHOrO M KOMMETEHTHOr0 OTHOLWEHUA K
COOGCTBEHHOMY (PU3MYECKOMY U NMCUXNYECKOMY 3[0P0BbHO;

MOHMMaHMe LEHHOCTW nNpaBun  WMHAMBUAYa/IbHOTO W KOJINEKTUBHOIO
6e30MacHOro NoBeAeHWs B CUTYaUUSsX, YIPOXKaIOLLMX 300P0BbLH0 U XKU3HW NOLEN;

OCO3HaHWe MOCMeACTBUAM N HEMpUATUA BPeAHbIX NpuBblveK (YrnoTpebneHuns
a/IKOroN1s, HaPKOTUKOB, KYPEHWUS);

6) TpynoBOro BOCIUTAHMS:

FOTOBHOCTb K TPYAY, 0CO3HaHMe LLeHHOCTW MacTepcTBa, TPYAONo0ue;

FOTOBHOCTb K aKTWMBHOW [AeATeNbHOCTM TEXHOMOrMYecKoM W CoumaibHON
HanpaBNeHHOCTK, CMOCOOHOCTb UHULMMPOBATL, MIAHMPOBATb M CaMOCTOATE/IlbHO
BbINO/HATb TaKyH0 AeATe/IbHOCTb;

MHTEPEC K pa3/iMyHbIM cthepaM NpPogecCUoHasbHOW AeATeNIbHOCTH, YMeHue
COBEpLUaTb OCO3HaHHbIA BbIGOP OyaAylled npodeccun U peann3oBbIBaTb
COOCTBEHHbIE XXU3HEHHbIE MNJIaHbI;

rOTOBHOCTb M CMNOCOGHOCTb K 06pa3oBaHWIO WM CaMO06pa30BaHUIO Ha
MPOTSXKEHWNN BCE XNU3HM;

7) IKOJIOrM4€CKOro BOCIIUTAHMSI:

9KOJIOTMYECKN LieNiecoobpasHoe OTHOLLUEHME K MPUPOAEe KaK WUCTOYHMKY
YKM3HW Ha 3eM/ie, OCHOBE €€ CYLLeCTBOBaHUS,

MOBbILLEHNE YPOBHS 3KO/IOTMYECKOM Ky/bTypbl: MNPUOGPETEHME OrbITa
NNaHWPOBaHUS MOCTYMKOB W  OLUEHKM WX BO3MOXHbIX MOCMEACTBUNA  ANs
OKpYy)KatoLLLen cpeabl;

OCO3HaHVe rNnobaIbHOr0 Xapaktepa 3KOIOrMYeCKUX Mpobsiem v nyTein mx
peLLeHuns;

CMOCOGHOCTb  MCNO/Mb30BaTh MPUOOpPeTaeMble MpPU  U3ydHeHUU BGuonornm
3HAHUA W YMEHUS MNpPU  pelleHMn npobsieM, CBS3aHHLIX C  pauMOHa/IbHbIM
NpMPOAONO/b30BaHNEM  (COO/MIOAEHNe  MNpaBu/l  MOBeAeHWS B MPUPOAE,
HanpaBNeHHbIX Ha COXpaHeHWe paBHOBECUS B 3KOCWUCTEMAX, OXpaHy BWAOB,
aKocucTeM, brocdepbl);

aKTUBHOE  HenpuaTve  [eNCTBMIA, MNPUHOCALLMX BpPed  OKpYXKaroLLel
NPUPOAHON cpede, YMeHVEe MPOrHO3MpPOoBaTb HeGNaronpuATHbIE 3KOMOrMYecKue
NnocneacTBUs NpeanpUHUMaeMbIX AeACTBUIA U NpefoTBpaLLaTb UX;



Ha/Mume PasBUTOro 3KOI0MMYECKOr0 MbILLISIEHUSA, 3KOMOMMYECKOWN KYNbTYpbl,
onbiTa [eATelbHOCTY 3K0/10rM4YeCKoiA HanpaBfeHHOCTH, YMeHWS
PYKOBO/ACTBOBATLCA MMM B MO3HaBaTe/IbHOW, KOMMYHUKaTMBHOW W COLMa/IbHOM
MPaKTWKe, FOTOBHOCTU K Y4aCTUIO B MPaKTUUECKOW AesTeNlbHOCTU 3KOM0rMYeCcKoim
HarnpaBNeHHOCTY;

8) HeHHOCTH HAYYHOr 0 MO3HAHMS:

CHOPMUPOBAHHOCTL  MUPOBO33PEHNSA, COOTBETCTBYIOLLEIO COBPEMEHHOMY
YPOBHIO PasBUTUA HayKuM M OOLLLECTBEHHOW MpPaKTUKKW, OCHOBaHHOIO Ha Auasnore
Ky/bTyp, CMIOCOOCTBYIOLLEr0 0CO3HAHWIO CBOEr0 MECTa B MONKY/bTYPHOM MUPE;

COBEPLUEHCTBOBaHME A3bIKOBOW W 4YMTATeNIbCKOW KYNbTypbl KakK CpeAcTsa
B3aVMIMOJENCTBUA MEXAY NOAbMUN U NO3HAHWUSA MUPa;

MOHMMaHMe CcneunMpuky OMONOrMM KakK HayKu, OCO3HaHWA eé ponn B
(hOpMMPOBaHMM PaLMOHAIbHOr0 Hay4YHOro MbILUIEHUS, CO34aHUN  LLeNIOCTHOr0
NpefCcTaB/ieHNs 06 OKpY)KaloLem MUpe Kak O eAUHCTBE MPUPOLbl, YenioBeka u
06LlecTBa, B MO3HAHWM MPUPOAHLIX 3aKOHOMEPHOCTEA W pelleHnn npobnem
COXpaHeHWs NPUPOLHOro paBHOBECUS;

YOEXXAEHHOCTb B 3HAYMMOCTM OMONOrMM NS COBPEMEHHOW LMBUIM3ALUN:
obecneyvyeHNss HOBOTO YPOBHA PasBUTUA MeAULMHbI, CO3AaHue MepCrneKTUBHbIX
OMOTEXHOMOMMIA,  CMOCOGHbLIX  pellaTb  PecypcHble  NpPo6semMbl  PasBUTUSA
YesIoBeYECTBA, NMOUCKa NMYTe BbIXoAa U3 rnobasibHbIX 3KOOrMYEeCcKNX npobiem un
obecriedeHnss  nepexoja K  YCTOMYMBOMY  pPasBUTUIO,  PpauyOHasIbHOMY
MCNOMb30BaHNIO MPUPOAHLIX PecypcoB M (HOPMUPOBAHUIO HOBbIX CTaH4APTOB
XXNU3HMU,;

3aMHTEPecOBaHHOCTb B MOMYYEeHUM OMONOrMYECKMX 3HaHUA B LEeNsX
MOBbILEHNA O6LLEN  KyMbTypbl, €CTECTBEHHO-HAY4YHOW TrpPamMOTHOCTM, Kak
COCTaBHOM 4acTu PYHKLMOHA/IbHON rPamMOTHOCTU 0By4aroLmxcs, hopMUpyemoit
npyn N3y4eHnn 6Monorunu;

MOHMMaHWe CYLLHOCTU MeTOZOB MO3HaHWA, UCMO/b3YeMbIX B €CTECTBEHHbIX
HayKax, CMOCOOGHOCTM UCMOMb30BaTb MNOJMyYaemble 3HaHWUSA AN aHamsa Wu
0OBACHEHUSA ABMEHMIA OKPYXKAKOLLEro MUpPa M MPOUCXOAALMNX B HEM U3MEHEHWMN,
YMeHVe fAenatb 0OOCHOBaHHblE 3aK/HOYEHWS Ha OCHOBE HayYHbIX (DaKTOB U
NMEIOLLMXCH AaHHbIX C LieSIblo NONYyYeHUs OCTOBEPHbIX BbIBOLOB;

CMOCOOHOCTb CaMOCTOATE/IbHO MCMO/Mb30BaTh OMOMOrMYecKMe 3HaHWA [N
peLleHns NPo6/IeM B peasibHbIX XXU3HEHHbIX CUTYaUMUSX;

OCO3HaHMEe LIEHHOCTU Hay4YHON AeAaTeNlbHOCTW, FOTOBHOCTb OCYLLECTBATb
MPOEKTHYO U UCCNeA0BaTeNbCKYHO AeATeIbHOCTb UHAVBUAYAIbHO 1 B TPYNNE;

FrOTOBHOCTb W CMOCOBGHOCTb K  HeMpepbiBHOMY  00pa3oBaHUO U
CamMo06pa3oBaHNio, K aKTMBHOMY MOJTYYEHUIO HOBbIX 3HaHWA No 6uonornn B
COOTBETCTBUN C XKM3HEHHbLIMW NOTPEBHOCTAMMU.



METAINIPEAMETHBIE PE3YJIBTATBI

MeTanpeaMeTHble pe3y/bTaTbl OCBOEHMS yuebHOro npeamerta «buonorus»
BK/OYAIOT: 3HauMMble A1 (DOPMMUPOBAHUS  MUPOBO33PEHMSI  0BYYatoLLMXCS
MEXANCLMNMHAPHbIE (MeXNPeAMETHbIE) 00LLEHaYUYHbIE MOHATMSA, OTpaxaroLue
LLleNOCTHOCTb Hay4HOW KapTWHbI MUpa W CMeuMguKy MeTOf0B MO3HaHMS,
MCMOMb3YEMbIX B eCTECTBEHHbIX HayKax (BELLECTBO, 3Hepruisi, sBneHue, npoecc,
CUCTEMA, Hay4HbIii (haKT, MPUHLMN, TUNoTe3a, 3aKOHOMEPHOCTb, 3aKOH, Teopus,
NcCnefoBaHWe,  HabMOAEHWe,  M3MEPeHMe,  3KCMEepUMEHT 1 [ApYrue);
YH/BEpPCa/lbHble  y4eOHble feicTBMst  (NO3HaBaTeNbHbIE, KOMMYHUKATUBHbIE,

PerynsaTuBHbIE), obecrneunsaroLLme (hopmupoBaHme (hYHKLMOHANbHOWA
rpaMoOTHOCTM W COUMaIbHOM  KOMMETEHUMN  0OYyYatoLMXCS;  CrOCOOHOCTb
obyvaroLmxcs MCNO/Mb30BaThb OCBOEHHbIE MEeXANCLUUMIMHAPHBIE,

MWPOBO33PEHYECKME 3HAHWA W YHMBEPCAbHble  y4ebHble  AelCTBUS B
Mo3HaBaTe/lbHON N CoLMaIbHON MPaKTUKe.

B pesynbTate u3ydeHWs OWMOMOTMM Ha YPOBHe CpeAHEro oobuero
obpasoBaHMA Yy obOyuvatowleroca OyayT  CPOPMUPOBaHbI  MO3HaBaTe/IbHble
YHUBepCa/bHble y4ebHble AelCTBUSA, KOMMYHUKATUBHbIE YHUBEPCA/IbHbIE YYeOHble
[ECTBUS, pPerynsTuBHblE YHMBepCasibHble YyebOHble [AeACTBMSA, COBMECTHas
[eATe/IbHOCTb.

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

OB.JIaIleHI/Ie YHUBEPCAJIBbHBIMH y‘{eﬁHLlMI/I MO3HABaATCJIbHBIMU
JeUCTBUSIMHU:

1) 6a3oBbIe JJOrHYeCcKHe JeHCTBHS:

CaMoCTOATENbHO  (POPMYy/NMpOBaTb M aKTyanmsmpoBaTb  Npobnemy,
paccMaTpuBaTh eé BCECTOPOHHE;

MCNONb30BaTb MPU OCBOEHWUW 3HAHWWA MPUEMBI NIOTMYECKOro MbILLIIEHNS
(aHann3a, cMHTE3a, CPpaBHEHUS, Knaccupukaunmn, 0606LLEeHNS), pacKpbIBaTb CMbIC/T
OMOIOrNYECKMX NMOHATUI (BbIZENATL UX XapaKTepHble MPU3HaKKW, YCTaHaB/IMBaTb
CBA3N C APYrMMU MOHATUAMMN);

onpeaensaTb LUen AeATeNbHOCTW, 3afaBas napameTpbl U KpUTEPUU KX
AOCTVKEHWNSA, COOTHOCUTb Pe3y/ibTaTbl AeATE/IbHOCTM C NMOCTaB/IEHHbIMUN LieNAMU;

MCNOMb30BaTb GUONOrMYECKINE NOHATUSA AN 06bACHEHUS (haKTOB U ABEHWI
YKMBOI NPUPOLbI;

CTPOUTb  NIOTMYECKMe pacCy)KAeHus (MHAYKTUBHbIE, [AeAYKTMBHbIE, O
aHanorunn), BbISIBNATb 3aKOHOMEPHOCTM W MPOTUBOPEYMs B paccMaTprBaeMblX
ABNEHNAX, (DOPMYNNPOBATL BbIBOAbI U 3aK/HOUEHNS;

MPUMEHATb  CXEMHO-MOAefNibHble  CpeAcTBa AN MpefcTaBleHuns
CYLLIECTBEHHbIX CBSI3€i U OTHOLLEHWNA B M3y4aeMbIX OMOMOMMYECKNX 00bEKTAX, a



TaKXe  MPOTMBOPEYMIA  pasHOr0  pofa,  BbISIBNEHHbIX B Pa3/IYHbIX
NH(OPMaLMOHHBLIX UCTOYHMKAX;

pas3pabaTbiBaTb MjaH pelleHns Mpob/emMbl C YYETOM aHa/M3a UMEROLLMXCS
MaTepuabHbIX Y HemaTepuaibHbIX PeCYPCoB;

BHOCUTb KOPPEKTUBLI B AEATE/IbHOCTb, OLEHMBATb COOTBETCTBME PE3Y/bTaTOB
LLeNsiM, OLeHMBaTb PUCKM NOCNEeLACTBUN AeATeNIbHOCTH;

KOOpPAMHMPOBaTb W BbINOMHATL  PaboTy B YC/IOBUSAX  PeasibHoro,
BUPTYasIbHOI0 Y KOMOGVMHMPOBAHHOIO B3aNMOLENCTBUS;

pa3BMBaTb KpeaTMBHOE MbILLSIEHME NP PELLEHNMN KU3HEHHbIX NPO6G/EM.

2) 6a30BBIE HCCIEN0BATEIbCKHE AeiCTBUS:

BNafleTb HaBblKaMn y4eBHO-UCCNef0BaTeIbCKOM U NPOEKTHOW AeATelbHOCTY,
HaBblkaM/  pa3pelleHns  npobsieM, CrNOCOBGHOCTbIDO UM TOTOBHOCTbIO K
CaMOCTOATE/IbHOMY NMOUCKY METOZ0B peLleHns NPaKTUYecKnX 3afady, NPUMeHEHNIO
pa3/IMyYHbIX METOA0B NO3HAHWS;

MCMOMb30BaThb pa3/iMyHble BUAbl LEATeNbHOCTM MO MOMYYEHUO HOBOIO
3HaHWA, €ro WHTepnpeTayuu, MpeobpasoBaHN0 U MPUMEHEHUIO B Y4ebHbIX
CUTYyaUmsX, B TOM YKC/e MPY CO34aHNN YHeOHbIX N CoLMabHbIX MPOEKTOB;

(hopMMpPOBaTb Hay4YHbIA TUMN MbILLNEHWS, BNAAeTb HAyYHON TEPMUHOMOTMER,
K/HOYEBbIMW NOHATUAMM U METOAAMMU;

CTaBUTb W (hOPMYNMpPoBaTb COOCTBEHHbIE 3adayn B 06pPa30BaTe/IbHOM
AEATENbHOCTU U XKN3HEHHbIX CUTYaUUsIX;

BbISIBNATL MPUUYNHHO-CNIEACTBEHHbIE CBA3W W aKTyaaM3upoBaTb 3ajavy,
BblABUIaTb UMOTE3y eé pelleHusl, HaXoAWTb apryMeHTbl ANS [0Ka3aTe/bCTBa
CBOMX YTBEPXKAEHWIA, 3a1aBaTb NapameTpbl U KPUTEPUN PELLIEHWS;

aHaM3MpoBaTb MOSyYeHHble B XO4e pPelleHus 3adayn  pesynbTarhl,
KPUTUYECKM OLEHMBATb UX [OCTOBEPHOCTb, MPOrHO3MPOBaTh M3MEHEHUE B HOBbIX
YCNOBUSX;

[aBaTb OLEHKY HOBbIM CUTYaUMsIM, OLLEeHMBATb NPUOBPETEHHBIN ONbIT;

OCYLLECTB/IATL Lie/IeHanpaB/ieHHbIN MOWCK NepeHoca CPefcTB M CnocoboB
NEeNCTBNA B NPOECCUOHANbHYIO CPeay;

YMETb MEePeHOCUTb 3HaHWUSA B MO3HaBaTe/IbHYKD WM MPaKTUYecKyo 061acTu
XN3HeLesATeNIlbHOCTH;

YMETb UHTErpuUpoBaTb 3HaHUS N3 pasHbIX NPeAMETHbIX 061acTei;

BblABMIaTb HOBble MAeW, Npeg/aratb OPUrnHasIbHble MOAXOAbI U peLLeHus,
CTaBUTb NPO6/IEMbI M 33241, LOMYCKatoLMe anbTepHaTUBHbIE PeLLEeHNS.

3) pa6ora ¢ uapopmanmei:

OPVMEHTUPOBATLCA B Pa3/IMYHbLIX MCTOUHMKAX MH(opMaummn (TeKCTe ydebHOro
nocoous, HayyHO-MONYNsSAPHON NmMTepaType, OWOMNOrMYECKUX  CroBapsx W
CMpaBOYHMKAX, KOMMbIOTEPHbIX 6a3ax faHHbIX, B VIHTepHeTe), aHa/M3MpoBaThb



MH(OPMaLMIO Pa3/INYHbIX BULOB Y POPM MPeLCcTaBNeHNs, KPUTUYECKN OLeHMNBaTb
eé 0CTOBEPHOCTb M HENPOTMBOPEYMBOCTb;

(hopMynMpoBaTh 3anpocbl U MPUMEHATb Pas3INYHble MeTOAbl NMpPU MOUCKE U
0T60pe 6MONOrMYECKONn MH(opMaLMK, HEOOXOAMMON ANs BbINOMHEHMS YYeBHbIX
3afjauv;

npuobpeTaTb OMbIT WUCMO/b30BaHWS MH(OPMaLMOHHO-KOMMYHUKaTUBHBIX
TEXHO/IOMMIA, COBEPLLEHCTBOBATL KY/bTYPY aKTUBHOIO MCMO/b30BaHUSA Pa3NUHbIX
MONCKOBbIX CUCTEM;

CaMOCTOATE/IbHO  BbIOMpaTb  OMTMMa/IbHYHO  (DOPMY  MpPeACTaB/IeHMNS
610NI0rnYecKom NHgopmaumn (Cxembl, rpadmkn, auarpammbl, TabnmLbl, PUCYHKN
W Lpyroe);

MCNONb30BaTb Hay4HbI A3bIK B KayecTBe cpeActea npu  pabote C
OMONOrNYecKo  MHOPMaLMen: MPUMEHATb  XUMWUYECKME, (PU3NYECKME W
mMatemaTUyeckue 3Haku U CUMBOSIbI, (hOpMYynbl, abbpeBnaTypy, HOMEHKIaTypy,
Mcnonb30BaTb M Npeobpas3oBblBaTb  3HAaKOBO-CMMBO/IMYECKME — CPeacTBa
HarnsaHoOCTY;

BMafieTb  HaBblkaMW  pacro3HaBaHMs UM 3aWuTbl  MH{OpMaLuK,
NH(OPMALIMOHHO 6e30NMacHOCTU JINYHOCTW.

OBJIa)IeHI/Ie YHUBEPCAJbHBIMA KOMMYHUKATUBHBIMHA HeﬁCTBHHMH:

1) oOmeHue:

OCYLLECTBNIATb KOMMYHUKaLMM BO BCEX Chepax KM3HM, aKTUBHO y4acTBOBATb
B Auasniore uUam QUCKYCCUMM MO CYLLECTBY 06CYX4aeMoil TeMbl (YMeHWe 3afaBaTb
BOMPOCbI, BbICKa3blBaTb CY)XXAEHUS OTHOCUTE/IbHO BbINOMHEHUS Mpea/iaraemoi
3ala4u, YUnTblBaTb UHTEPECHI U COraCoOBaHHOCTb MO3ULMIA APYTrMX YYaCTHUKOB
Ananora unm gnckyccumn);

pacrno3HaBaTb HeBepbOa/ibHble CcpeAcTBa OOLLEeHMS, MOHMMATb 3HAYeHue
COUMaIbHbIX 3HAKOB, MPeAMnoCLINIOK BO3HWMKHOBEHWUA KOHMIMKTHLIX CUTYaLUiA,
YMETb CMArYyaTb KOH(INKTbI U BECTU NepPeroBopbl;

B/lafleTb Pas/IMYyHbIMK Cnocobammn 06LeHUA U B3aMMOAENCTBNSA, MOHMMATb
HaMepeHnst ApYrux Mogen, NposiBMATL YBXKUTE/IbHOE OTHOLLIEHME K COBeceHNKY
N B KOPPEKTHOW (hopme hopmMynMpoBaTb CBOV BO3PaXKEHUS;

Pa3BEPHYTO M NIOTMYHO M3/1araTtb CBOK TOUKY 3PEeHWA C MCNO/b30BaHWEM
A3bIKOBbIX CPEACTB.

2) cOBMeCTHAs IesiTeIbHOCTh:

MOHMMaTb M UCMOMb30BaTh MPeMMYyLLEeCTBa KOMaHAHOW U MHAMBULYaIbHON
paboTbl NPU peLleHnn 61UONorMyYecKoin Npobnemsl, 060CHOBbIBaTb HEOOXOANMOCTb
NMPUMEHEHUNS TPYNMNOBbIX POPM B3aMOAENCTBINA MPW PeLLeHnN y4ebHOIN 3a8aun;

BblOMpaTb TEMATUKY WU MeTOAbl COBMECTHbIX AENCTBUM C YYETOM O0BOLLMX
MHTEPECOB 1 BO3MOXHOCTEW KaXXOoro YieHa KONIeKTuBa,;



NpUHMMaTb  Len  COBMECTHOW  AeATe/IbHOCTW,  OpraHu3oBbiBaTb U
KOOPAMHMPOBaTb [ENCTBUA NO €€ [AOCTMXKEHUIO: COCTaBNATb MnaH AeACTBUA,
pacnpefensatb poan C Y4€TOM MHEHWIA YYaCTHWMKOB, 06CYX[AaTb pe3ynbTaTbl
COBMECTHOI paboThl;

OLeHMBaTb KayeCTBO CBOEr0 BKMAada WM KaX4oro y4yaCTHMKAa KOMaHAbl B
06LLKMIA pe3ynbTaT No pa3paboTaHHbIM KPUTEPUSIM;

npegiaraTb HOBble MPOEKTbl, OLEHMBaTb WAEN C MNO3ULUMMA  HOBMW3HBI,
OpPUIMHAILHOCTN, NPaKTUYECKO 3HAYMMOCTMW;

OCYLLECTBNATb  MO3UTUBHOE CTpaTernyeckoe MoBefeHVe B  PasIMUHbIX
CUTYyauusX, NPOSBNSTb TBOPUECTBO U BOOOPaXKEHNE, ObITb UHULMATUBHBIM.

OBnaneHne YHUBEPCAJIBHBIMHU PErYJIATHUBHBIMHA IleﬁCTBHHMPI:

1) camoopranu3anusi:

MCMOMb30BaTb OMOMOTMYECKNe 3HaHUA NS BbISBIEHUA Mpo6neM u uX
PELLEHNS B XXM3HEHHbIX U YYeOHbIX CUTYaLMsIX;

BblOMpaTb Ha OCHOBe OMOMOrMYECKUX 3HAHWI LefieBble N CMbIC/IOBbIE
YCTaHOBKMN B CBOMX [EMCTBUAX M NOCTYNKax Mo OTHOLLEHWUIO K XKMBOW NpuUpogae,
CBOEMY 3[10pOBbIO M 3[0POBbI0 OKPYXKAIOLLMX;

CaMOCTOSATE/IbHO OCYLLECTBNATb MO3HaBaTe/IbHYH [eATe/IbHOCTb, BbISB/ISATb
Npo6nemMbl, CTaBUTL U POPMYNNPOBaTL COBCTBEHHbIE 3afa4un B 06pa30BaTe/lbHONA
[EeATENIbHOCTU U YXKN3HEHHbIX CUTYaUUsX;

CaMOCTOSITE/IbHO  COCTaBNATb  MNfiaH  pPeLleHnst Npo6nemMbl € YYETOM
MMEIOLLMXCS PECYPCOB, COOCTBEHHbLIX BO3MOXHOCTEN U MPeanoYTeHNI;

[iaBaTb OLEHKY HOBbIM CUTYaUMWsM;

pacLMpATb paMKK y4e6HOro nNpeameTa Ha OCHOBE NIMYHbIX NPeANOYTEHNIA;

[ienaTb 0CO3HaHHbIN BbI6GOP, apryMeHTMPOBaTb ero, 6paTb OTBETCTBEHHOCTb
3a peLleHme;

OLeHMBaTb MPUOBPETEHHDIN ONbIT;

CMocobCTBOBaTb (HOPMMPOBAHMIO W MPOSIBAEHWIO LUMPOKOA 3pyanumMn B
pasHbIX 06M1aCTAX 3HaHWA, MOCTOSHHO MOBbIWATL CBOW 06pa3oBaTe/lbHbIA
Ky/NbTYPHbI YPOBEHb.

2) CAMOKOHTPOJIb:

[iaBaTb OLEHKY HOBbIM CUTYyaLusiM, BHOCUTb KOPPEKTMBbI B AEATE/IbHOCTb,
OLeHVBaTb COOTBETCTBME PE3Yy/bTaToB LENsM,

BMafeTb  HaBblkaMW  MO3HaBaTe/lbHOW  pedieKCMM  Kak  OCO3HaHUs
COBEPLUAEMbIX [AEACTBUA W  MbICIMTENbHBIX MPOLIECCOB, WX pPe3y/bTaToB U
OCHOBaHWIA, MCMO/b30BaTb NPUEMBI PetiieKCU AN OLEHKW CUTyauuu, Bblbopa
BEPHOI 0 PELLEHUS;

YMETb OLIEHMBATb PUCKM W CBOEBPEMEHHO MPUHUMATbL PELLEHUS MO KX
CHVKEHWIO;



NPUHUMATb MOTMBbI W apryMeHTbl APYrUX MpW aHanu3e pes3ynbTaToB
NeATeNbHOCTU;

3) npuHsATHE CeOs1 M IPYrUX:

NPUHMMATb ce6s, MOHMMas CBOM HeAOCTaTKN U AOCTOMHCTBA;

MNPUHMMATb MOTMBbI W apryMeHTbl [APYruxX Mpu aHanm3e pe3ynbTaToB
[eATENbHOCTUY;

NpW3HaBaTb CBOE MPaBO M NPaBo APYr1X Ha OLUNGKY;

pa3BMBaTb CMNOCOOHOCTb MOHMMATb MMP C MO3WLIAK APYTOro YesloBeka.

NNPEJIMETHBIE PE3YJIBTATBI

[MpegmMeTHble pe3ynbTaTbl OCBOEHWSA COAEPXKaHuUA Yy4ebHOro npeameta
«buonornsa» Ha yrnyonéHHOM YpOBHE OpPWEHTUPOBaHbl Ha obGecrevyeHme
npouabHOro  0bydyeHuss  obydarowmxca  6uonormn. OHWM  BK/IKOYAKOT:
cneunduyeckne ana 6MONOrMK HayyHble 3HaHWUSA, YMEHUS U CNOCOObI AEACTBMIA NO
OCBOEHWIO, UHTEpPNpeTaumMmn 1 npeobpasoBaHMIO 3HAHWIA, BUAbI AeATEeNbHOCTU MO
MOTYYEHNIO HOBbIX 3HAHUIA U UX MPUMEHEHMIO B Pa3/IMUHbIX YUYeOHbIX, a TaKkxKe B
peasibHbIX >XM3HEHHbIX cUTyauusx. MpefMeTHble pe3y/bTarbl NPeACTaB/eHbl MO
rogam msyyeHus.

[MpegmMeTHble pe3y/bTaTbl OCBOEHWS y4ebHOro npegmeta «buonorus» B 10
Knacce [OMKHbI OTPaXKaTb:

C)OpMMPOBAHHOCTL 3HaHMIA O MecTe W ponu Buonormm B CUCTEMe
€CTECTBEHHbIX HayK, B (DOPMUPOBaHUN €CTECTBEHHO-HaYyYHON KapTWHbLI MUPa, B
MO3HAHWM  3aKOHOB  MPUPOAbI M peleHunM  npob/ieMm  pauvoHaIbHOro
NPUPOAONOob30BaHNSA, O BKMaAe POCCUMCKUX U 3apyBeXXHbIX YUYEHbIX B pa3BuTue
oronoruu;

BNafieHMe CUCTEMO  OMOMOrMYECKMX  3HaHWW, KOTOpas  BKJ/IKOYaeT:
OCHOBOMOMararLe OuonorMyeckne TePMUHbI W TMOHATMA (KU3Hb, KIETKa,
opraHusm, metabonuMsm, romeocTtas, Camoperynsauusi, CamMOBOCMPOU3BEAEHNE,
HacneACTBEHHOCTb, M3MEHYMBOCTb, POCT U pas3BuUTME), BMONOrMYecKue Teopun
(kneTouHas Teopusa T. LLiBaHHa, M. LLneingeHa, P. BupxoBa, XpOMOCOMHas Teopus
HacnegcteeHHoct T. MopraHa), ydvenusa (H. . BaBmnoBa — 0 LeHTpax
MHOroobpasusd 1 MNPOUCXOXAEHUA  KYNbTYPHbIX  PacTeHWi),  3aKOHbI
(eanHOO6pasnsi MOTOMKOB MEPBOr0 MOKOJIEHUS, pacLUenieHns, YUCTOTbl ramer,
He3aBMCUMMOro HacnegoBaHus [I. MeHgend, romMOMOrMYecKUx psgos B
HacneACTBEHHOIA N3MEHYMBOCTU H. . Basusosa), NPUHLMNBI
(KOMMnemMmeHTapHOCTN);

BflafleHNe OCHOBHbIMW METOAaMM Hay4YHOro MO3HaHWA, WCMONb3YeMbIX B
OMOMOrMYECKMX UCCNeAoBaHNAX >KMBLIX 00bLEKTOB (onucaHue, W3MepeHue,
HabnoaeHne, IKCNEPUMEHT);



YMeHWe BbIAeNATb CYLLEeCTBEHHbIE MPU3HAKW: BUPYCOB, KNETOK MPOKapuoT U
3yKapuoT, OAHOK/ETOYHbIX M MHOFOKNETOYHbIX OpraHu3MoB, B TOM 4uUcChe
6akTepui, rprboB, PacTEHNIA, XXMBOTHbIX 1 Ye/lOBeKa, CTPOEHMS OpraHoB 1 CUCTEM
OpraHoB pacTeHWI, XXMBOTHbIX, YenoBeKa, MPOLECCOB XKM3HEAeATeIbHOCTY,
NPOTEKAKLWMX B OpraHM3max PacTeHWiA, XXUBOTHbIX U YenoBeka, G1oormyeckmx
npoLeccoB: 0bmMeHa BellecTB (MeTabo/M3M), NPeBPaLLEHNS SHEPrnn, BPOXKeHNUS,
aBTOTPOMHOr0 M reTepoTPOdHOro TUMOB NUTaHWUSA, JOTOCUHTE3A N XEMOCUHTE3a,
MWUTO3a, Mel03a, rameToreHesa, aMbpuoreHesa, NOCTaIMOPUOHANILHOIO Pa3BUTUSA,
Pa3MHOXEeHWs,  VHAMBUAYaNbHOrO  pasBuUTUA  opraHmsma  (OHTOreHesa),
B3aMMOAENCTBINA FEHOB, reTepo3unca, MCKYCCTBEHHOr0 0TO0pa;

YMEHMe YCTaHaB/IMBaTb B3aMMOCBA3N MEXAY OpraHoMaamy K/eTKM U KX
(hYHKUMAMU, CTPOEHWEM K/NETOK pasHbIX TKaHen U UX QYHKUUAMK, Mexay
opraHamu 1 CUCTeMaMn OpraHoB Y PacTeHWI, XXMBOTHbIX W 4esioBeka N UnX
(hYHKUMAMU, MeXAY CUCTEMaMW OPraHoB U MX (YHKUMAMU, MeXAy a3tanamu
06MeHa BeLLeCTB, aTanamu KIeTOYHOr0 LMKA 1 YXKU3HEHHbIX LIMK/I0B OpraH1M3MOB,
aTarnamu 3MOPUOHA/ILHOTO Pas3BUTUA, TEHOTUMOM W (DEHOTMMOM, (PEHOTUMOM U
(hakTopamm cpefbl 00UTaHWS;

YMEHWE BblISIBNATL OT/IMUUTESIbHbIE MPU3HAKM XXMBbIX CUCTEM, B TOM 4uUC/e
PACTEHWIA, XXMBOTHbIX U Ye/IOBEKa;

YMEHMEe WCNOMb30BaTb COOTBETCTBYHOLME aprymeHTbl, 6GMONOrMYecKyto
TEPMUHONOTMIO U CUMBONNKY ANS AOKa3aTe/bCTBa POACTBA OPraHM3MOB pPasHbIX
CUCTEMATUYECKUX FPYN;

YMeHWe peLlaTb 61oornyeckmne 3agadn, BoiBIsATb MPUUNHHO-CNEACTBEHHbIE
CBA3M MeXAy uccnefyembiMn 6M0N0rMYecKMMmN NpoLeccaMmm 1 SBNEHNSAMK, LeNaThb
BbIBOZbl U NMPOrHO3bl HA OCHOBAHWW NOTYYEHHbIX Pe3y/bTaToB;

YMEHMe BbIMOMHATL NabopaTopHble W MNpakTUyeckne paboTbl, CO6MOAATbL
npaBuna npy paboTe ¢ y4ebHbIM 1 NnabopaTopHbIM 060PYA0BaHUEM;

YMEHMe BblABUraTb TUMOTE3bl, MPOBEPATb WX  3IKCMEepUMEHTa/IbHbIMU
cpefcTBaMu, (OpPMYynUpys LUenb WCCNeA0BaHWsA, aHaaM3upoBaTh MOyYeHHbIe
pe3ynbTaTbl U AenaTb BblBOAbI;

YMEHMe y4acTBOBaTb B Yy4ebGHO-MUCCMeA0BaTe/IbCKOW paboTe Mo 6uonoruu,
3KONOrMn 1 MeauuMHe, NPOBOAMMON Ha 6ase LUKOMbHbIX Hay4HbIX 0OLLecTs, U
Ny6MYHO  MpPeAcTaBNsAiTb  MOMy4YeHHble  pe3ynbTaTbl  Ha  YYEHUYECKMX
KOH(epeHUUAX;

YMEHMe OLeHMBaTb 3TUYECKME acreKTbl COBPEMEHHbLIX WCCNefoBaHUA B
obnactm  6uonormm U MeauuUHbl  (KNOHUPOBaHWe,  MCKYCCTBEHHOE
OMNNOAOTBOPEHME, HarpaB/ieHHOE WM3MEHEHMEe TeHOMa M COo3faHue TPaHCreHHbIX
OpraHm3mosB);



YMEHMe OCYLLECTBMIATb OCO3HaHHbIA BbI6OP 6yayLlei npohecCMoHaIbHOA
[eATeNlbHOCTU B 06/1aCTU BMON0rnK, MeanumMHbl, BUOTEXHOIOM MK, BETEPUHAPUN,
CeNbCKOro X034MCTBa, NULLEBOM MPOMBILLIEHHOCTW, YIrNy6/1STh MO3HABaTE/bHbIN
WHTEPEC, HanpaB/ieHHbI Ha 0CO3HaHHbIN BbIGOP COOTBETCTBYHOLLEA Npodeccum 1
NPOAO/HKEHNe  GMOMOrMYecKoro 06pa3oBaHUsi B OpraHM3aumax  CpeaHero
NpPodecCcroHaIbHOT O 1 BbICLLIEro 06pa3oBaHUs.

MpeaMeTHble pe3y/bTaTbl OCBOEHUS y4ebHOro npeameTa «buonorns» B 11
Kaacce JOMKHbI OTPaXKaTb:

C)OPMMPOBAHHOCTb 3HaAHWI O MecTe W ponu 6Guonormm B CUCTEME
€CTECTBEHHbIX HayK, B (hOPMMPOBaHWM COBPEMEHHOW €eCTeCTBEHHO-HaY4YHOM
KapTWHbI MUpPa, B MO3HAHWM 3aKOHOB MPUPOAbI M PELUeHNN 3KOJIOrMYECKMX
Npo6siem 4YenoBeyecTBa, a TaKXKe B PELUEHUM BOMPOCOB PaLMOHAIbHOIO
NPYPOLONONL30BaHNSA, U B (POPMUPOBAHMUN LLEHHOCTHOIO OTHOLLEHUS K NpUpPose,
006LLIECTBY, YeNOBEKY, O BKMale POCCUMCKUX U 3apYOEXXHbIX YUYEHbLIX-OMO0/MOroB B
pasBuTMeE Gronoruu;

YMeHWe BNafeTb CUCTEMOM OMONOrMYECKUX 3HAHWIA, KOTOpas BK/IHOYaeT
orpefenieHnss U MOHUMaHWe CYLWHOCTU OCHOBOMO/aratoWwmnx 6Oroormyeckmx
TEPMUHOB W MOHATUIA (BWA, 3KOCUCTEMa, OGuocdepa), OGMONMOrMYecKne Teopuu
(aBontoumoHHaa Teopua Y. [apBuHa, CUHTETMYECKas Teopus 3BOJHOLUN), YYeHUs
(A. H. CeBepuoBa — 0 NyTaX U HanpasneHusx asonounn, B.. BepHagckoro — o
orocepe), 3aKoHbI (reHeTnyeckoro pasHoeecus K. Xapan n B. BaitHGepra,
3apogplweBoro cxoactea K. M. bapa), npasuna (MuHumyma HO. Jlnbmxa,
3KO/MOrMYecKor nupamuibl 3Heprun), runotesbl (runotesa «mupa PHK» Y.
Fnun6epra);

YMEHMe  BMafeTb  OCHOBHbIMW  MeTOZaMM  HAy4YHOro  MO3HaHWu4,
NCMO/b3yeMbIMUN B GUONOTMUYECKNX UCCIEL0BAHNAX XIMBbIX 00bEKTOB N 3KOCUCTEM
(onucaHne, n3mepeHve, HabnOAeHMEe, 3KCMNEPUMEHT), Crocobamm BbISIBNEHUS U
OLLeHKM aHTPOMOreHHbIX N3MEHEHWI B NMPUPOLE;

YMeHVe BbIAeNATb CYLECTBEHHblE MpPWU3HaKW: BWAOB, 6MOreoLeHO30B,
3KOCMCTEM U 6MOCHepbl, CTabUNN3MPYIOLLErO, ABWKYLLErO M paspblBatOLLEro
€CTECTBEHHOIO0 0T60pa, a/1710MaTpUYecKoro 7 CYMMAaTPUYECKOr o
B1000pa30BaHns, BANAHNA ABVXKYLLMX CUM 3BOMIKOLMIN HA FeHO(OHA Nonynsauun,
MPUCMOCO6/IEHHOCTN OPraHN3MOB K Cpefie 00UTaHWs, YepefoBaHUs Hampas/ieHNIA
3BOJIOLMN, KPYroBOpOTa BELLECTB M MOTOKA 3HEPrM B 3KOCUCTEMAX;

YMEHWe YyCTaHaB/MBaTb B3aMMOCBA3M MeXay npoLeccamn  3BOMOLNN,
OBVDKYLLMMW CUIaMWU @HTPOMOreHe3a, KOMMOHEHTaMM pa3/IMYHbIX 3KOCUCTEM W
NPUCMOCOBNEHNAMN K HAM OPraHn3mOB;

YMEHME  BbIBNATb  OT/IMUUTENbHbIE  MPU3HAKM  XKMBbLIX  CUCTEM,
NpUcnocobneHHOCTb BMAOB K cpede 00uUTaHusA, abMOTMYECKUX UM BUOTMYECKUX



KOMMOHEHTOB ~ 3KOCUCTEM, B3aMMOCBS3eil  OpraHM3MOB B  COOOLLECTBaXx,
aHTPOMOreHHbIX U3MEHEHWNIA B 3KOCUCTEMAX CBOE MECTHOCTH;

YMEHME WCNOMb30BaTb COOTBETCTBYIOLME aPryMeHTbl, 6GMOMNOrMYECKYHO
TEPMUHOMOTNIO N CUMBOSINKY N8 [0Ka3aTeNbCTBA POACTBA OPraHM3MOB PasHbIX
CUCTEMATUYECKUX TPy, B3aUMOCBSA3M OpPraHn3MOoB U cpefbl 06UTaHUS, eAUHCTBA
Ye/IOBEYECKMX pac, HeobXOAMMOCTM COXpaHeHWS MHOroobpasus BUAOB U
9KOCUCTEM KaK YC/OBMS COCYLLECTBOBAHWSA NPUPObI U Ye/TI0BEYECTBa,;

YMEHWE peLlaTb 61oNornyeckmne 3afadn, BolsiBsSTb NPUYNHHO-CNEACTBEHHbIE
CBA3N MeXAY uccnesyembiMn 61MON0rMYECKUMI MPOLLECCaMU U ABNIEHUSMK, AenaTb
BbIBOAbI 1 NPOrHO3bl HA OCHOBaHWM MOMYYEHHbIX PE3Yy/bTaToB;

YMEHWE BbIMNOMHATL NabopaTopHble M MpakTUyeckne paboTbl, CO6MOA4ATH
npaBuna npy paboTe ¢ y4ebHbIM 1 NabopaTopHbLIM 060PYA0BaHUEM;

YMeHWe BbIABUraTb TUMOTE3bl, MNPOBEPATb WX  3KCNEePUMEHTa/IbHbIMM
cpefcTBaMu, (OPMYnIUPYs LeNMb WCCNeA0BaHWSA, aHaaM3npoBaTb MOMy4YeHHble
pe3y/nbTaTbl U AieNaTtb BbIBOAbI;

YMeHMe Yy4yacTBOBaTb B Yy4ebOHO-MCCNef0BaTe/IbCKOM paboTe no 6uonoruu,
3KOMOrMN 1 MeauLMHe, NPOBOAMMON Ha 6a3e LUKO/IbHbIX Hay4YHbIX OOLLECTB, W
Ny6/IMYHO  MPeACTaBNATb  MOSlyYeHHble  pe3ynibTaTbl  HA  YYEHWYECKMX
KOH(epeHUuaX;

YMEHWE OLeHMBATb rMNOTE3bl M TEOPUM O NMPOUCXOXKAEHUN XXM3HW, YenoBeKa
M 4YenioBEYECKMX pac, O NpuUMHaxX, NOCNeACTBMSAX U CNOcobax MpeaoTBpaLLeHns
rnobasnbHbIX N3MEHEHWI B Buochepe;

YMEHMe OCYLLECTBMSATL OCO3HaHHbIA BbI6OP 6yayLlei NpohecCMoHaIbHOA
AeATeNbHOCTY B 061aCTV 61MON0rMK, 3KONOrMKn, NPUPOAON0IbL30BaHNSA, MeANLVHbI,
OMOTEXHONOIMK, NCUXONOTNN, BETEPUHAPUW, CENbCKOT0 XO3SMCTBA, MULLEBOM
MPOMBbILLINEHHOCTW, YrNybnaTb MO3HaBaTe/NbHbIA WMHTEPEC, HamnpaBfEHHbIA Ha
OCO3HaHHbIN  BbIGOP  COOTBETCTBYHOLLENM  MNpoeccn U MPOLO/DKEHNE
610N0rMYecKoro 0bpasoBaHNs B OpraHM3aLUmsaxX CpegHero npog)ecCMoHabHOro K
BbICLLUEro 06pa3oBaHus.



TEMATHUYECKOE INTAHUPOBAHHUE

10 KJIACC
KounuecrBo yacos JIEKTPOHHBIE
HaunmeHoBaHue pa3iesioB H TeM (uudposbie)
Ne i/m Kourposbubie | IlpakTuyeckue
NPOrpaMMbI Bcero 06pa30BaTeJILHLIe
padoThI padoThI pecypent
1 bronorua kak Hayka
2 JKMBble CUCTEMBI U UX U3y4YeHune
3 Buonorus knetkn 0.5
4 XUMMYecKaa opraHun3aLmsa KneTku 10
5 CTpoeHune N OYyHKL MM KNETKN 8
6 OO6MeH BeLLecTB 1 NpeBpaLleHne 3HEPrun B 9 1
KneTke
7 Hacne,qCTBeHrjaﬂ NHpopMaL s 9 05
peanu3auns eé B KNeTke
8 YKU3HEHHbIV UMK KNETKN 6 1
9 CTpoeHue 1 hyHKL MM OpraHn3mMoB 17 15
10 Pa3MHOXeHWe 1 pa3BuTHEe OpraH3MoB 8 15
11 "eHeTMKa — HayKa 0 HacNeLCTBEHHOCTU U ) 0.5
N3MEHYMBOCTW OpPraHM3mMoB
12 3aKOHOMEpPHOCTWN HaCNeLCTBEHHOCTU 10 1
13 3aKOHOMEPHOCTU N3MEHYNBOCTU 6 1
14 "eHeTMKa yenoBeKa 3 0.5
15 Cenekumnsa opraH1u3smMoB 4 1
16 BuoTtexHonorunsa u cMHTeTUYecKas buonoruns 4
17 Pe3epBHoe Bpems 1




OBLUEE KOJIMYECTBO YACOB MO NMPOIrrPAMME

102

13




11 KUIACC

Koan4yecTBo 4acos DJIeKTPOHHbBbIE
HaumeHoBaHMe pa3iesioB U TeM (uudposbie)
Ne n/m Konrtpoasnsie | IlpakTnueckue
NporpaMmal Bcero oOpa3zoBaTe/ibHbIE
padoThI padoThI
pecypchbl
1 3apoXkaeHune 1 pasBuUTNE 3BONIFOLMOHHBIX 4
npeAcTasieHnii B 6uonorum
MuKpo3BonoLUuA 1 eé pesynbtathl 14 2
MakpoaBonoumna 1 eé pesynbtaThbl 6
4 [MponcxoXaeHne 1 pasBUTHE XXMU3HU Ha 15 15
3emne
) [NponcxoxaeHne YyenoBeKa — aHTPOMoOreHes 10 1
3KO/I0rns — Hayka 0 B3aMMOOTHOLLEHUAX
6 OpraH13mMoB U HaopraHM3MeHHbIX CUCTEM 3 0.5
C OKpY>XXatoLuel cpefo
OpraHusmbl 1 cpega 0buTaHus 15
3Konorus B1a0B 1 NONYNALNiA 0.5
3konorus coobLecTs. KOM0rMYecKune
9 H 12 05
CUCTEMBI
10 Buochepa — rnobanbHas skocucTema 6
11 Uenosek 1 OKpyXaroLLasa cpesa 6
12 Pe3epBHoe Bpems 8
OBLLEE KOJTIMYECTBO YACOB MO NPOrPAMME 102 0 7.5







HHOYPOYHOE IINTAHUPOBAHHUE

10 KIIACC
KosnuecTBo yacos DJIEKTPOHHBIE
Ne Jara nu(ppoBbIE
Tema ypoka KonTpoasbnbie | IlpakTudeckue
n/n Bcero H3Yy4CHUA oOpa3oBaTejbHbIE
padoThI padoThI
pecypchl
1 Bronorvsa Kak KOmnaekcHas Hayka n Kak 1 0 0
4acCTb COBPEMEHHOI 0 06LlecTBa 05.09.2023
2 YXvBble CUCTEMbI M UX CBOICTBA 1 0 0
05.09.2023
3 YpoBHeBas opraHu3auns XX1MBbIX CUCTEM 1 0 0
P pranusan 07.09.2023
4 icTopnsa OTKPBITUA N U3YYEHUSA KNTETKMN., 1 1 0
KneTo4yHas Teopusa 12.09.2023
MeTogbl MONEKYNAPHON 1 KNeTOUHOW
6unonorun. MNpakTnyeckas pabora
5 «M3yyeHne METOA0B KNETOYHOM GMonorum 1 0 05
(xpomaTorpadms, aneKTpogopes, ' 12.09.2023
AnddepeHLmanbHoe LeHTpugyrnposaHme,
MLP)»
6 XUMNYECKMI COCTaB KNETKM 1 0 0 14.09.2023
7 MwuHepa/ibHble BeLLeCTBa K/IETKN, NX 1 0 0
6ronornyeckas posb 19.09.2023
OpraHunyecKkmne BeLLecTBa KeTKN — 6esKu.
1 :
8 NabopatopHas paboTa «O6HapyxeHue 0 0.5 19.09.2023

6enKoB ¢ NOMOLUbHO Ka4ECTBEHHbIX




peakuuin»

CBoiicTBa, Knaccugukaums n QyHKUum

3 6enkos 0 21.09.2023

10 OpraHunyeckue BeLlecTsa KNeTkn — 0
Yr1eBOAbI 26.09.2023

11 OpraHuyeckue BeLLecTsa KNeTkn — 0
mnuapl 26.09.2023
HyknenHosble kucnotbl. AHK n PHK.

12 NabopatopHas paboTa «MccnefoBaHue 05
HYKNENHOBLIX KUC/OT, BbIAENEHHbIX U3 ' 28.09.2023
K/MeTOK pa3/inyHbIX OpraHmu3moB»

13 CtpoeHue 1 yHKunMn AT®. pyrue 0
HyKkneosngarpudgochatbl (HT D) 03.10.2023
CekseHupoBaHue AHK. MeTogbl

14 reHOMMUKW, TPAaHCKPUNTOMUKN, 0 03.10.2023
NMPOTEOMUKMN

15 MeTofbl CTPYKTYPHOI Gronornm 0 05.10.2023

16 Twvnbl KNeToK. MNMpoKapnoTnyeckas KneTka 0 10.10.2023
CTpoeHve 3yKapnoTUYECKON KNETKN.

17 l—lpaKTVIl-IeEKaFI paboTa «/3y4yeHne CBOMCTB 0.5 10.10.2023
K/IETOYHON MeMOpaHbI»

18 [MOBEPXHOCTHLIN annapat KIeTKu 0 12.10.2023
OfHOMeMOpaHHble OpraHoubl KNeTKM.

19 MpakTn4yeckas pabota «/13yyeHne 0.5 17.10.2023

ABWOKEHUA LUTONMa3Mbl B PaCTUTE/TIbHbIX




KNETKaxX»

20

MonyaBTOHOMHble OpPraHoUzbl KNETKU:
MUTOXOHAPWK, NNacTuAbl. JlabopaTopHas
paboTa «VccnefoBaHMe N1a3Monmsa u
AEeNNasMonm3a B pacTUTE/bHbIX KETKax»

0.5

17.10.2023

21

HemeM6paHHble opraHounapl KNeTKu

19.10.2023

22

CTpoeHue 1 hyHKUMK sapa

24.10.2023

23

CpaBHUTeNbHAA XapaKTEPUCTUKA KNETOK
aykapmoT. JlabopaTopHast paboTa
«3yyeHune cTpoeHMs KNETOK pa3/IMYHbIX
OpraHM3MoB»

0.5

24.10.2023

24

AccuMmnnaums n guccuMmnauma — fase
CTOPOHbI MeTabonmama. Tunbl 06MeHa
BeLecTB. J/labopaTopHasa paboTa
«M3yyeHne KatasMTUUYecKo akTMBHOCTH
(hbepmMeHTOB (Ha NprMepe aMuiasbl U
KaTtasiasbl)»

26.10.2023

25

depMeHTaTUBHBIN XapaKTep peakuuii
K/IETOYHOro Metabonmama. JlabopatopHas
paboTa «/3yyeHune hepMeHTaTUBHOI O
pacLLenneHns nepokcmaa Bogoposa B
PacTUTE/NbHbIX N XXUBOTHbIX KETKaX»

0.5

07.11.2023

26

Benkn-akTUBaTopbl 1 6eNKU-UHTUGUTOPbI

07.11.2023

27

ABTOTPO(HbIN TN 06MEHA BELLECTB

09.11.2023




28

POTOCUHTES

14.11.2023

XemocuHTe3. JlabopaTtopHas paboTa

K« .
29 X;\;n)ss:s:;eazpoueccos (hoTocuHTE3a U 0.5 14.11.2023

AHa3pobHble opraHn3mbl. Bugbl
30 6poXkeHus. JlabopaTopHas paboTa 0

«CpaBHeHMe NPOLECCOB BPOXEHUSA 1 16.11.2023

[bIXaHNs»
31 A3p06HbIe OpraHn3mbl. JTanbl 0

3HepreTn4eckoro obmeHa 21.11.2023

SHeprua Memb6paHHOr o rpameHTa
32 NPOTOHOB. CuHTE3 AT®: paboTa 0

I'I[F))OTOHHOVI ATCD-CMHTastl) 21.11.2023
33 PeakLMy MaTPUYHOr 0 CUHTE3a 0 93.11.2023
34 TpaHCcKpUNUmMa — MaTpUYHbIA CUHTE3 0

PHK 28.11.2023
35 TpaHcnauma n eé atanbl 0 98.11.2023
36 KoaupoBaHue aMMHOKMCNOT. Posb 0

prM60oCcom B GUOCKMHTE3E Beska 30.11.2023
37 OpraHu3aums reHoma y npokapuort un 0

aykapuot 05.12.2023
38 MoneKkynsapHble MexaH13Mbl 3KCrpeccumu 0

FeHOB Y ayKapunoT 05.12.2023
39 BupyCbl — BHEK/1IETOUYHbIE (POPMbI XKU3HU 05

1 obnuratHble napasuTol. MNMpakTnyeckas 07.12.2023




paboTa «Co3aaHne MoAeny BUpyca»

BupycHble 3a60neBaHNA YEN0OBEKA,

4 o
0 YKMBOTHbIX, PacTeHUN 0 12.12.2023

41 HaHoTexHoormm B 6uonornum n meguumHe 0 12.12.2023

42 JKM3HEHHbIV LMK KNEeTKK 0 14.12.2023

43 MaTpuyHbIv cnHTe3s JHK 0 19122023
Xpomocombl. JTabopaTopHas paboTa

44 «M/3yyeHne XpoMOCOM Ha roTOBbIX 0.5 19.12.2023
MUKponpernaparax»

45 [eneHne KneTkn — M1UTO3 0 91.12.2023
Tunbl KNeTOK. KapruoKNHE3 N LNTOKMHES.

46 abopatopHas paboTta «HabnogeHne 05
MWTO3a B KNETKax KOHYMKa KOpeLlKa nyka ' 09.01.2024
(Ha roToBbIX MUKpoOMpenaparax)»

47 Perynayms >Kn3HeHHoro LMKa KneTok 0 09.01.2024

48 OpraHnsm Kak efiMHoe Lenoe 0 11.01.2024

49 TkaHu pacTeHuiA. JTabopaTopHas pa6oTta 05
«/13yyeHne TKaHell pacTeHWii» ' 16.01.2024
TKaHW XXUBOTHbIX N Ye/l0BeKa.

50 NabopaTtopHas paboTa «/3yyeHne TKaHel 0.5 16.01.2024
YXNBOTHbIX»

51 OpraHbl. Cuctembl opraHos. 0.5




NabopatopHas paboTa «/3yyeHve opraHoB 18.01.2024

LIBETKOBOI O pacTeHNA»
52 Onopa Tena opraHnN3MoB 93.01.2024
53 [ BV/>XeHve opraH1M3mMoB 93.01.2024
54 MnTaHne opraH3MoB 95.01.2024
55 [MTaHMe NO3BOHOYHbIX XXNBOTHbIX.

MnieBapuTenbHasa cMCTeMa YeoBeka 30.01.2024
56 [blxaHve opraH13mMoB 30.01.2024
57 [bixaHve N03BOHOYHbIX XXMBOTHbIX U

yenoBeka 01.02.2024
58 TpaHCnopT BELLECTB Y OpraHM3MoB 06.02.2024
59 KpoBeHOCHas c1cTema no3BOHOUHbIX

YKMBOTHbIX U YeN0BEKA 06.02.2024
60 BblgeneHune y opraH13smoB 08.02.2024
61 3awmrta 'y opraHn3MoB 13.02.2024
62 MIMMyHHasa cucTtema yenoseka 13.02.2024
63 Pa3gpaxunmocTb 1 perynaumsa y

OpraHu3MoB 15.02.2024
64 "'ymMopanbHas perynaumna u sHA0KpUHHaA

CUCTEMA XXMBOTHbLIX N YenoBeka 20.02.2024




65

CDOprI pasMHOXX€EHNA OPraHU3MOB

20.02.2024
66 MonoBoe pa3sMHOXeHWe 0 99 02.2024
o7 Meios 0 27.02.2024
"ameToreHes. O6pa3oBaHune 1 pa3BuTHe
68 MONOBbIX KNETOK. JlabopaTopHas paboTa 05
«M/13yyeHne CTpoOeHNS NOMOBLIX KNETOK Ha 27.02.2024
rOTOBbIX MUKpOMpenapaTax»
69 HamBMAyansHoe pa3BuTe opraHnM3MoB 0
— OHTOreHes 29.02.2024
70 3aknafka opraHoB 1 TKaHel 13 0
3ap0o/bILeBbIX IMCTKOB 05.03.2024
POCT 1 pa3BUTHE XXNBOTHbIX.
71 NabopatopHas paboTa «BbisgBneHve 05
MPU3HAKOB CXOLCTBA 3apO/blLLUein 05.03.2024
MO3BOHOYHbIX XXMBOTHbIX»
Pa3MHOXeHMWe 1 pa3BuTHE pacTeHUI.
72 JNabopaTopHas paboTta «CTpoeHme opraHoB 0.5
pa3MI-FI)O)KeFI)-IVIH BiICLIJl/IX pac?eva» i 07.03.2024
73 icTopuns cTaHOBNEHNA U Pa3BUTUSA 0
FeHEeTUKM KaK HayKu 12.03.2024
OCHOBHbIE MOHATUA N CUMBO/Ibl FTEHETUKM.
74 NabopaTtopHas paboTa «[po3oguna Kak 0.5
06'beIfT reEequpeCKmx M(ﬂienofamm» 12.03.2024
75 3aKOHOMEPHOCTUN HacnefoBaHus 05
npu3HakoB. MoHOrmépuaHoe 14.03.2024




CKpeLLmBaHue. MNpakTnyeckas paboTta
"A3yyeHne pesybTaToB MOHOrMOPMAHOr0
CKpeLwmBaHms y apo3oubl”

LinTonornyeckne oCHoBbI

7
0 MOHOrMOPUAHOI0 CKpPeLLMBaHNS 0 19.03.2024

77 AHanmsnpyoLLiee cKpeLnBaHme. 0

HenonHoe JOMWHMPOBaHMe 19.03.2024

AnrnbpuaHoe ckpeLymBaHme.
78 MpakTnyeckas pabota «/3yyeHne 05

pe3ynbTaToB AUIMOPUAHOr0 CKpeLLBaHus ' 21.03.2024

Y AP0O30(hnNbI»
79 LiMTonornyeckne 0CHOBbI AUrMOPULHOTO 0

CKpeLLMBaHuA 02.04.2024
80 CuenneHHoe HacnefoBaHWe NPU3HaKoB 0 02.04.2024
81 XpPOMOCOMHaA TeopUa HacneaCTBEHHOCTU 0 04.04.2024
82 "eHeTMKa nona 0 09.04.2024
83 "feHOTMN KaK Le/IocTHas cnucrema 0 09.04.2024
84 "eHEeTMYECKMn KOHTPO/Ib Pa3BUTUSA 0

PacTEHWUI, XXMBOTHbIX U YenoBeka 11.04.2024
85 I3MeHUMBOCTL NPU3HAKOB. Bubl 0

N3MEeH4YNBOCTU 16.04.2024
86 MogmnprKaLnoHHas N3MeHUYNBOCTb 0 16.04.2024
87 BapunaLMoHHbIN pag 1 BapraLoHHas 0.5




KpuBas. JlabopaTopHas paboTta
«lccnepoBaHmne 3aKOHOMEPHOCTEN
MOANMDUKALMOHHOW N3MEHUYMBOCTH.
MoCTpoeHne BapnaLMOHHOr 0 psga 1
BapWaLMOHHON KPMBOWi»

18.04.2024

88

["feHoTUNMYecKas N3MEHUYNBOCTb.
KoMb6uHaTBHas N3MEHYMBOCTb

23.04.2024

89

MyTalMOHHas N3MEHUYNBOCTb.
MpakTnyeckaa pabota «Mytaumm y
Apo30nbl (Ha roTOBbIX
MUKponpernaparax)»

0.5

23.04.2024

90

3aKOHOMEPHOCTM MYTaLMOHHOI 0
npoLecca. NUreHeTKa 1 aNMreHoMIKa

25.04.2024

91

"eHeTMKa YenoBeka. MpakTnyeckas paborta
«CocTaB/ieHue 1 aHann3 POAOCIOBHOW»

0.5

30.04.2024

92

MeTogbl MeaULMHCKON TeHeTUKM

30.04.2024

93

3HaueHue MeaULVHCKON FeHETUKN B
npeaoTBpaLLEHNN 1 NIEYEHUN
reHeTUYeCKMX 3a60/1eBaHUIA YeloBEKa

02.05.2024

94

OCHOBHbI€ MOHATUSA CeNneKkuum.
JNabopaTopHas paboTa «/3yyeHune copToB
KyNbTYPHbIX pacTeHUl 1 NOpog, LOMaLUHWX
YXMBOTHbIX»

0.5

07.05.2024

95

MeToAb! CeneKLMOHHOM paboThbl.
NabopaTopHas pabota «/3yyeHne meToL0B
CeneKLMmn pacTeHNn»

0.5

07.05.2024

96

[OCTVMXKEHUS CENEKLMN pacTeHUI 1




XWBOTHbIX. MNMpaKTnyeckas paborta 14.05.2024
«[prBMBKa pacTeHNIA»
97 CoxpaHeHwe, nsyyeHue 1 CnonbL3oBaHme 1 0
reHeTU4ecKMX pecypcos 14.05.2024
BuoTtexHonorna Kak Hayka v oTpacsb
98 npon3sogicTaa. MNMpakTnyeckas paboTta 1 05 16.05.2024
«/13yyeHne 06beKTOB OBUOTEXHONOTUN»
99 OCHOBHbI€ Hanpas/IeHNA CUHTETUYECKOM 1 0
6ronorum 21.05.2024
100 XPOMOCOMHaA U reHHas NHXeHepus 1 0 91.05.2024
101 MeanuMHCKne 6MOTEXHONOT UK 1 0 93.05.2024
102 PesepBHbIii YpoK. MoBTOpeHMe, 1 0
00006LLEeHNe, cUCTEMATM3aL NS 3HAHWI 28.05.2024
OBLUEE KOJIMYECTBO YACOB INO 102 135

NMPOrPAMME







