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MNOACHUTEJIbHASA 3ANUCKA

MNporpamma no yyebHoMy npeameTy "Buonoruns” (aanee - 6uonoruns) Ha ypoBHe cpeaHero
obLero obpasosaHusa paspaboTaHa Ha ocHoBe defepanbHOro 3akoHa ot 29.12.2012 N2 273-03
«06 obpa3oBaHun B Poccuitckor ®depepaumm», ®roC COO, KoHuenuuu npenoaaBaHUs
yyebHoro npeameta «bMonorns» M OCHOBHbIX MONOXeEHUW (eaepanbHON paboyelrt NporpamMMel
BOCMMTaHMSI.

YyebHbIi npeameT «bronorns» yrnybnéHHoro ypoBHsl n3ydenns B 10—oM knacce aBNsSieTCst

OOHMM M3 KOMMOHEHTOB npeaMeTHoM obnactn «EcTecTBEHHO-Hay4Hble npeameTbli». CornacHo
nonoxexumam OroC COO npodwunbHble yyebHble nNpeaMeTbl, M3yvaemble Ha YraybnéHHOM
YPOBHE, SIBNOTCA cnocobom amddepeHumaumm obyyeHnss Ha ypoBHE cpeaHero obuiero

obpazoBaHns M Mpu3BaHbl obecneynTb NPeeMCTBEHHOCTb MeXAy OCHOBHbIM OOLWUM, CpeaHUM

obwmM, cpeaHnM NpodeccuoHanbHbIM M BbICLUIMM 0b6pa3oBaHneM. B TO ke BpeMsi Kaxabli 13

3TUX Y4yebHbIX NpeaMeToB A0/MKeH OblTb OPUEeHTUMPOBAH HA MPUOPUTETHOE  peLleHne
obpa3oBaTefibHbIX, BOCMUTATENbHbIX M Pa3BMBAIOLIMX 3a4ay, CBA3AHHbLIX C MpodopUeHTaLMEN
obyyarowmxca M CTUMY/IMPOBAHMEM MHTEpeca K KOHKPETHOW 06nacTv HaydyHOro 3HaHus,

CBSI3@HHOro C 6MonorMen, MeaMLUMHOM, 3KONOrneN, NCUXONOrMEN, CNOPTOM UM BOEHHBLIM AE/IOM.

MNporpamma no yyebHoMy npeameTy "buonorma” aéTt npeactasBnieHne o LUenu n 3agadax
n3ydyeHnss yyebHoro npeaMetra «buonorms» Ha  yrnybnéHHoOM  ypoBHe, onpedensieT
obs3aTenpHoe (MHBapMaHTHOE) NpeaMEeTHOE COAEPXXaHUe, ero CTPYKTypupoBaHue no pasagenaM
M TemaM, pacnpegeneHue no KiaccaMm, peKoMeHayeT NocneaoBaTelbHOCTb U3yyeHus ydebHoro

MaTepuvana C YYETOM MEXMNPEAMETHbIX W BHYTPUMNPEOAMETHbIX CBS3EW, JIOMMKM ydyebHoro

npoLecca, Bo3pacTHbIX 0CObeHHOCTEN obydatolmxcs. B nporpamme no 6uonornv peannsoBaH

NPUHUMIM NPeeMCTBEHHOCTU C U3ydeHneM 61MonorMm Ha ypoBHe OCHOBHOMO obLuero obpasoBaHus,

6bnarogaps 4eMy NpoOCMaTpMBaeTCsa  HaMpaB/fIeHHOCTb  Ha  nocneaywouwee  pa3BuTue
6MONOrMYecKnXx  3HaHWM, OPWMEHTMPOBAHHbLIX Ha (OpMMpOBaHME  ECTECTBEHHO-HAYy4HOrO
MWUPOBO33PEHUSI, 3KONIOMMYECKOrO MbILLNIEHNS, NPEACTaBNEHMIN O 340POBOM 06pase XM3HW, Ha
BOCMUTaHME 6epeXHOro OTHOLIEHUS K OKpYyXalowen npupoaHon cpege. B nporpamme no
6uonormn TaKkKe MokasaHbl BO3MOXHOCTM YyyebHOro npeameta «buonorvs» B peanusaumm
TpeboBaHnii ®roC COO K NNaHUPYEMbIM JIMYHOCTHLIM, METarnpeaMETHbIM U MNPEAMETHbLIM
pesynbTaTaM 0b6yyeHus M B (POPMUPOBAHMM OCHOBHbIX BMAOB Y4ebHO-MO3HaBaTENbHON
AeATeNbHOCTM 0ByyaloWmMXca Mo OCBOEHUID coAepXxaHus 6uonormyeckoro obpasoBaHUsA Ha
ypoBHe cpeaHero obuiero obpasoBaHusl.

YyebHbii npeaMeT «buonorusi» Ha ypoBHe cpefaHero obuero obpas3oBaHMs 3aBepLlaeT
6ronornyeckoe 06pasoBaHME B LIKOME U OPUEHTMPOBAH Ha pacLUMPEHUE W YriybneHne 3HaHun
0byyaloLmMXCa 0 XXMBOW NpUpPoAE, OCHOBAX MOSIEKYNSAPHON N KNEeToYHOW 6uonorum, ambpuonorum
n 6uonormn paseBUTUS, TEHETUKK, cenekumrm, OUOTEXHONOrMKM, 3SBOMIOLMOHHOIO Y4YeHus W
3KOSI0rMnMN.

N3yyeHune yuebHOro npeameta «buonorns» Ha yrnybneHHOM ypOBHE OPMEHTUMPOBAHO Ha
NOArOTOBKY 0Byyalowwmxcs K nocneayowemy rnonyyeHmto 6uonormyeckoro obpasosaHus B By3ax
M opraHmMsaumsax cpegHero npodgeccnoHanbHoro obpas3oBaHus. OCHOBY ero coaepXXaHus
COCTaBNSIeT CUCTEMA OWMOMOrMYECKUX 3HAHWM, MOMYYEHHBIX MPU U3ydYeHnu obyyaroLmnMmncs
COOTBETCTBYIOLUMX CUCTEMATUYECKMX pas3genoB 6uonormm Ha YpOBHE OCHOBHOMO obuiero
obpazoBaHms, B 10 Knacce 3TM 3HaHMS NOAyYaloT pasBuTue. Tak, pacluMpeHbl U yriybneHb
buonornyeckne 3HaHUS O pacTeHusiX, XXMBOTHbIX, rpubax, HakTepusx, opraHu3Me 4enoseka,
06LWMX 3aKOHOMEPHOCTAX >KM3HW, [OMOSIHUTENbHO BK/tOYEHbl Buonormyeckne CBeaeHus
NPUKMaAHOro M MOMCKOBOMO XapakTepa, KOTOpble MOXHO MCMNOSb30BaTb KaK OPUEHTUPbI Anst



nocneaymwulero Bbibopa npodeccun. Bo3moxHa Takke MHTerpaumsi 6Monornyeckux 3HaHum C
COOTBETCTBYIOLMMM 3HAHUSIMK, MONYYEHHbIMM 0ByYaOWMMUCS MPU U3yYeHUn DU3MKKU, XUMUK,
reorpadun 1 MaTeMaTUKM.

CTtpykTypa nporpamMMmbl no ydyebHoMy npeamety "Buonorns" oOTpakaeT CUCTEMHO-
YPOBHEBbIA M 3BOJSIIOLMOHHBIN MOAX0AbI K M3y4veHuio 6Huonormn. CornacHoO wM, M3y4atoTcs
CBOWMCTBA W 3aKOHOMEPHOCTW, XapaKTEPHbIE NS XUBbIX CUCTEM Pa3HOr0 YPOBHSI OpraHu3auuu,
3BOJIIOUMM OpraHM4yeckoro Mupa Ha 3emne, coxpaHeHust 6uonornmyeckoro pasHoobpasus
nnaHetbl. Tak, B 10 Knacce u3y4yalOTCs OCHOBbI MOJIEKYNSIPHOM W KNETOYHOM 6uonorum,
amMbpuonorun 1 6ruonormm pasBuTUS, reHETUKM U Cenekummn, BUOTEXHONOMMMU U CUHTETMYECKON
6uonormm, akTyanusnpylTcs 3HaHus obyvalwmxca no 60TaHMKe, 300/0MMKM, aHaTOMUK,
dumsnonornm Yyenoseka.

YyebHbli npeamMer «buonorms» npu3BaH obecneuntb 0CBOeHME Oby4dalowmMmncs
6MONOrMYecKnX TEOPUA W 3aKOHOB, WAEW, NPUHUMMNOB W MpaBWi, NeXawmx B OCHOBE
COBPEMEHHOW ECTECTBEHHO-HAYYHON KapTWMHbI MUpA, 3HaHWA O CTPOEHUW, MHOroobpasvn wu
OCOBEHHOCTAX KNEeTKM, OpraHu3ama, nonynsaumu, 6uoueHO3a, 3KOCUCTEMbl, O BblAAKLMXCS
Hay4YHbIX AOCTMXKEHUSX, COBPEMEHHbIX WCCNefoBaHUSAX B 6MONOrvv, npuKNagHbiX acrnekTax
6MONOrNMYECcKNX 3HaHWM. [Ng pa3BuTUS M NoaAepXaHus MHTepeca obydarowmxcs K 6uonormm
Hapsay CO 3HauuTeNbHbIM O6bEMOM TEOpeTMYEeCcKoro MaTepuana B COAepXaHUU NporpaMmmbl Mo
61onorMn NpeaycMoTPEHO 3HAKOMCTBO C UCTOPUEN CTAHOBNEHUS U Pa3BUTUSE TOW MAN MHOW
obnactn 6uonornn, BKIAAOM OTEYECTBEHHBLIX U 3apybeXXHbIX YYEHbIX B PELUEHME BaXKHEMLLNX
6M00rNMYECKNX 1 IKONOrnYecknx npobnem.

Lenb nsydenns ydyebHoro npeameta «buonorns» Ha yrnybnéHHOM ypoBHe — OBfnageHue
00y4aloWMMNCS  3HAHUSIMW O  CTPYKTYPHO-(PYHKLMOHANIbHON OpraHmM3auum XXMBLIX CUCTEM
Pa3HOro paHra u npuvobpeTeHne yMeHMn MCNonb30BaTb 3TU 3HaHUS B (POPMMPOBaHNM MHTEpeca
K onpeaenénHon obnactn npodeccnoHanbHON AEATENbHOCTU, CBA3aHHOM C 6uonorven, uim K
BblIbOpy y4ebHOro 3aBeaeHuns ans NpoaomkeHns bruonornyeckoro ob6pasoBaHus.

[ocTmxeHne uenn unsydeHus ydebHoro npeameta «buonorms» Ha yrnybnéHHOM ypoBHe
obecneunBaeTcs peleHeM Cneayowmx 3agaq:

OCBOEHME 06y4aloLWMMUCS CUCTEMbI BUONTOMMYECKUX 3HAHUI: 06 OCHOBHbIX BMONOrNYECKUX
TeopusiX, KOHLENUMsX, rmnoTesax, 3aKOoHax, 3aKOHOMEPHOCTAX W npaBwiax, COCTaBASHOLLMX
COBPEMEHHYIO eCTeCTBEHHO-HAy4Hyl0 KapTUHY Mupa; O CTPOeHuMU, MHoroobpasum u
0CObeHHOCTAX 6uonormyecknx cuctem (KneTka, OpraHvaMm, nonynsums, Bug, 6uoreoueHos,
6uocdepa); 0 BbIAAOLWMXCA OTKPLITUSX N COBPEMEHHBIX UCCNeaoBaHNSX B buonorum;

O3HaKkoMfieHMe  obydalwmxcs € MeTodamu MO3HaHMUS  XKMBOM NpUPOAbI:
nccneaoBaTelbCkMMM MeToAaMm BMonornyecknx Hayk (MONeKynsipHOM M KNeTovyHou Guonoruu,
3MOPMONOrMM M BMONOrMN PasBUTUS, FTEHETUKN U CeNekunn, BUOTEXHONOMMN U CUHTETUYECKON
6uonornn,  ManeoHTONOrMM,  3KOMOMMK);  METOAaMM  CAMOCTOSITENIbHOrO  MpoBeAeHUs!
6ronorMyecknx uccnegoBaHu B nabopatopum u B npupoae (HabnioaeHue, WU3MEpPEHWE,
3KCNEPUMEHT, MOAENMPOBaHUE);

oBflafeHve 06y4alLWMMUCT YMEHUSMU: CaMOCTOATENbHO HaxoAWTb, aHANM3MpoOBaTb W
MCNosnb30BaTb BMONOrMYecKyo MHMOPMaLMIO; NOMb30BaTLCS BMONIOrMYECKON TEPMUHONOTMEN U
CUMBOJIMKON; YCTaHaBNMBaTb CBA3b MEXAY Pa3BUTMEM 6UMONOrMK U coumaribHO-3KOHOMUYECKUMU
M 3KONIOrMYECKMMM NpobreMaMmn YenoBeYecTBa; OLEHMBaTb MOCNEACTBUS CBOEW AeSTENbHOCTU
MO OTHOLUEHWUIO K OKpyXalowen npupoaHon cpeae, COBCTBEHHOMY 340POBLIO M 340POBbLIO
OKpY)alolWmnx noaen; 060CHOBbIBaTb M cobntoaaTb Mepbl NPOMUNAKTUKN  UHDEKLIMOHHBIX



3aboneBaHuii, NpaBwWia noBedeHWs B npupoae u obecneyeHnss 6e30MacHOCTM COBCTBEHHOM
XU3HEAEATENIbHOCTM B 4Ype3BblYaiHbIX CUTYaUMsIX MPUPOAHOrO M TEXHOMEHHOrO XapaKTepa;
XapaKTepu3oBaTb COBPEMEHHbIE Hay4Hble OTKPbITUS B 06n1actn buonorum;

pasBuUTME Yy OOYy4YaroLNXCA WHTENNEKTYyanbHbIX M TBOPYECKMX CMOCOBHOCTEN B npouecce
3HaKOMCTBa C BbIAAIOWMMUCS OTKPbITUSMW U COBPEMEHHBLIMM UCCneaoBaHusMKM B Guonorum,
pelaeMbiMM eto npobrnemamn, MeToAonornen GMoNorM4Yeckoro WCCneaoBaHWsl, NPOBEAEHMS
3KCMEPUMEHTANbHbIX  UCCNEeAOBaHWKM, pelleHus  Buonornyeckux 3agad, MOAENMpOBaHUS
6ronornyecknx 06EKTOB M NPOLIECCOB;

BOCMUTaHME Yy 0Oy4alomMXcs LEHHOCTHOrO OTHOLUEHWMS K XXMBOW Mpupoae B LEOM U K
OTAENbHbIM €€ 06bekTaM W  SBNeHUsM; (GOPMUPOBAHUE 3SKONTOMMYECKOW, TEHETUYECKON
rPaMOTHOCTM, OOLIEN KynbTypbl MOBEAEHUSI B MPUPOAE; WHTErpaumMyM eCTeCTBEHHO-HAY4HbIX
3HaHWN;

npuobpeteHne 06y4aloWMMMUCA KOMMNETEHTHOCTM B pauUMOHanbHOM MpUpPOAONOSb30BaHNN
(cobntogeHne npaBun MOBEAEHUS B NPUPOAE, OXpaHbl BWAOB, 3KOCUCTEM, 6Guocdepsl),
COXpaHEHMN COBCTBEHHOrO 3[40POBbSl W 340POBbS OKpyXawowmx noaen (cobnogeHust Mep
npodunakTMkn  3aboneBaHuin, obecneyeHne  6e30MaCHOCTU  KU3HEeAEeATENbHOCTM B
Yype3BblYalHbIX CUTyaUMsX NPUPOAHOIO M TEXHOMEHHOrO XapaKTepa) Ha OCHOBE WMCMOJIb30BaHWS
61ONOrMYECKNX 3HAHUIN N YMEHUI B MOBCEAHEBHOM XXN3HW;

co3daHne yCnoBMM  Ansi  OCO3HAHHOrO Bblbopa obyyalowmMuca  MHANBUAYANbHOW
obpa3oBaTenbHOM  TpaeKkTopuM, CrnocobCTBylOWEN  nocneayoweMmy  npoeccMoHaibHOMY
CaMOoOmnpeaeneHnio, B COOTBETCTBUM C WHAMBUAYANbHbIMW WHTEpecaMnm U NOTPEOHOCTSAMM
pernoHa.

Obwee uncno yacoB, OTBEAEHHbIX HA U3ydeHue buonornm Ha yrnybneHHoM yposHe B 10
knacce — 102 yaca (3 yaca B Hegento).

OT16op opraHu3auMoHHbIX OpM, METOAOB M CpeacTB 0byueHnss GMOIOrMM OCyLLEeCTBNASETCA
C YY4ETOM crieundnKkn ero CoAep)XaHusi U HanpaBfiEHHOCTU Ha MpoAos/mHKeHne Gnonormyeckoro
06pazoBaHns B opraHm3aunsx cpegHero npogeccMoHanbHOro 1 BbicLero 0bpasoBaHums.

ObszaTenbHbiM ycnosvMeM npu obydeHun 6uonormm Ha yrnybnéHHOM ypoBHE SIBMSIETCS
npoBeaeHne nabopaTtopHbIX W MpakTUYeckux paboT. Takxke yyactne obydatlowmxcs B
BbIMO/IHEHUM  MPOEKTHbIX U y4yebHO-uUccnenoBaTenbCkMX  paboT, TeMaTuKa  KOTOPbIX
onpefensieTca yuyumteneM Ha OCHOBE WMEIWMXCS MaTepuanbHO-TEXHUYECKUX pPecypcoB W
MECTHbIX NPUPOAHBIX YCOBUN.



COAEP)XAHUE OBYYEHMA
10 KJIACC

CopepxaHne  nporpamMMbl,  BbleNleHHOE K YU He  BXoAUT B MpPOBEpPKY
rocyaapcTBeHHoON utorosou atrectaunn (MA).

Tema 1. buosiorus Kak Hayka

CoBpeMeHHasi buonorns — KoOMMneKkcHas Hayka. KpaTkasi uctopust pa3sutust 6uonoruum.
Buonornyeckne Haykm u msydaemble uUMm npobnembl. DOyHAaMeHTasnbHble, MpPUKIAAHbIE WU
NMOMCKOBbIE Hay4YHble UCcnefoBaHus B buonoruu.

3HauyeHune 6ronorun B HOPMMPOBAHMN COBPEMEHHOWN €CTECTBEHHO-HAaY4YHON KapTUHbI MMpa.
Mpodeccnn, cBsi3aHHblE C 6Guonorven. 3HayeHue 6MOoNorMM B MPAKTUYECKON AEeSTENbHOCTU
yesioBeKa: MeauUMHE, CENbCKOM XO035IMCTBE, NPOMBILLIEHHOCTUN, OXpaHe NpUpoabl.

AeMoHCcTpauumn

MopTpeTbl: ApuctoTtenb, TeodpacT, K. JiuHHen, XK. b. Jlamapk, Y. [dapsuH, Y. Fapeen, I.
MeHnpensb, B. U. BepHaackui, W. M. MNaenos, U. N. Meunukos, H. W. BaBunos, H. B. TumodeeB-
Pecosckuin, Ox. YotcoH, ®. Kpuk, [. K. benses.

Tabnuubl n cxembl: «CBs3b 6uonorum € ApyruMn Haykammn», «CuctemMa 6MOonornyeckux
HayK».

Tema 2. YXuBble CUCTEMbI U UX U3YyUHEHUNE

XuBble cUCTEMBI Kak NpeaMeT nsydeHns 6uonormmn. CBOMCTBA XMBbIX CUCTEM: €ANHCTBO
XUMNYECKOrO COCTaBa, ANCKPETHOCTb N LIeNOCTHOCTb, C/TIOXHOCTb U YNOPSAA0YEHHOCTb CTPYKTYpbI,
OTKPbITOCTb, CaMOOpraHu3auns, CaMoBOCMNPOU3BeAEHNE, Pa3apaXKMMOCTb, U3MEHUYNBOCTb, POCT U
pa3BuTHe.

YpPOBHM  OpraHM3auMn  XXMBbIX CUCTEM:  MONEKYNSAPHbIA,  KNETOYHbIA,  TKAHEBbIW,
OpraHM3MeHHbIM, NoNyIsLMOHHO-BUAOBOM, S3KOCUCTEMHbIN (BroreoLeHOTUYECKNI), BUoCdEepHBIN.
Mpoueccol, Npoucxoasiume B XUBbIX cucteMax. OCHOBHbIE MPU3HaKKM XMBOro. XXusHb kak dhopma
CyLlecTBOBaHMA MaTepuu. Hayku, u3yyalolme >XMBblE CUCTEMbl HA Pas3HbIX  YPOBHSX
opraHusauun.

M3yyeHne xmBbIXx cucTeM. Metoabl Guonormyeckon Hayku. Habniopgenwne, unsamepeHwue,
9KCMEPUMEHT, CuCTeMaTm3aumsi, MeTaaHanu3. [loHATME O 3aBUCMMOW W HE3aBUCMMOM
nepemMeHHoW. [naHMpoBaHWe 3KkcrnepuMeHTa. [locTaHoBKa W npoBepka runotes. Hynesast
runoTesa. MNoHsaTMe BbI6OpKM M €€ A0CTOBEPHOCTb. Pa3bpoc B Guonornyeckmnx aaHHbIX. OueHka
[IOCTOBEPHOCTN MOSyYEHHbIX pe3ynbTaToB. [PpUUYMHBI UCKaXKEeHWUSI pe3ynbTaToOB 3KCNepuMeHTa.
lMoHsATHE CTaTUCTUYECKOro TecTa.

AeMoOHCTpauumn

Tabnmubl n  cxembl: «OCHOBHble MNPU3HAKW XWU3HU», «buonornyeckme CUCTEMbI»,
«CBOWCTBA XXMBOW MaTEpUN», «YPOBHM OPraHn3auUmMmn XuBon npupoabl», «CTpoeHne XXMBOTHOW
KNeTKn», «TKaHW XXMBOTHbIX», «CUCTEMbl OpPraHOB YesioBe4eckoro opraHnsMa», «buoreoueHos»,
«Bbrnocdepa», «MeToabl N3yYeHNs XXMBOW NpUPOAabI».

ObopynoBaHue: nabopaTopHoe 0b6opyaoBaHWe ANs NPOBEeAEHUS HAbNIOAEHUIN, U3MEPEHUN,
3KCNEPUMEHTOB.

MpakTnueckana pa6bora «Mcnonb3oBaHWe pasnnyHbIX METOAOB MpU U3YYEHUU >KMBbIX
cucTem»,

Tema 3. buonorua KneTku

Knetka — CTpPYKTYpHO-(PYHKUMOHANbHAsA eanHuua >XMBOro. WCTOpUS OTKPbITUSE KIETKW.
Pabotbl P. lN'yka, A. JleBeHryka. KnetouHas Teopusi (T. LUBaHH, M. LUneiaeH, P. Bupxos).
OCHOBHbIE MOMOXEHUSI COBPEMEHHOW KNETOYHOM TEOPUM.



MeToabl MOMEKYNSIPHOM W KJIETOYHOM  6MONorMmM:  MMKPOCKONWS,  XpomaTorpadwus,
anekTpodopes, MeToad MeuyeHblx atomoB, AnddepeHumanbHoe — UeHTpudyrmpoBaHue,
KyNbTUBMPOBaHU KNETOK. e  dogmemx WX  DJIeKTPOHHas MUKPOCKOMMUSI.

Hoalmman

AeMOHCTpauyuu

MoptpeTbl: P. I'yk, A. JleBeHryk, T. LLBaHH, M. LLUnenaeH, P. Bupxos, K. M. Bap.

Tabnuubl M cxembl: «CBETOBOM MUKPOCKOM», «INEKTPOHHbIA MUKpockon», «UcTopus
pa3BUTUS METOAO0B MUKPOCKOMUU».

ObopynoBaHue: CBETOBOWM MMKPOCKOM, MMKpornpenapaTtbl pacTUTESIbHbIX, XXWBOTHbIX U
6akTepuanbHbIX KNETOK.

MpakTnueckasa pabora «M3yyeHne MeToAOB KNETOYHOM Bmonorum (xpomatorpadus,
anekTpodopes, andpdepeHumansHoe LeHTpudyruposaHme, MLP)».

Tema 4. XuMunyeckas opraHu3auus KNeTku

XMMMYECKUA COCTaB KNETKU. Makpo-, MUKPO- M yNbTpaMMKpoO3sieMeHTbl. Boaa n eé ponb
KaKk pacTBOpUTENs,, peareHTa, ydacTue B CTPYKTYPUMPOBAHWW KIETKW, Tennoperynsauuu.
MwuHepasnbHble BelecTBa KNeTkn, ux buonornyeckas posb. Pofib KATUOHOB U @HWMOHOB B KIIETKE.

OpraHuyeckmne BellecTBa KNeTku. Buonornueckve nonumepbl. benku. AMMHOKWMCNOTHBIN
coctaB 6enkoB. CTpykTypbl 6enkoBor Monekynbl. lepBuyHas CTpykTypa 6enka, nentuaHas
CBA3b. BTOpuyHas, TpeTuyHasi, yeTBepTUYHas CTPyKTypbl. [eHaTypaumsi. CBoncTBa 6enkos.
Knaccudukauus 6enkos. buonornyeckne dyHkunmn 6enkos. [powl

YrneBoabl. MoHOCaxapuabl, Aucaxapuabl, onMrocaxapuabl U nonmcaxapuabl. O6wmin nnaH
CTpOEeHUs N MU3NKO-XMMMYECKNE CBOWCTBA YrneBodoB. bronornyeckme yHKUUM yrneBoaos.

Jlnnnapl. rmapodunbHo-rnapoobHble CBOWCTBaA. Knaccudukaums MNnAoB.
Tpurnvuepnabl, dochonmnuabl, BOCKM, cTepouabl. buonorndeckme dyHkummn nunmgos. Obwme
cBocTBa buonormyeckmx MembpaH — TeKy4yeCTb, CMOCOOHOCTb K  CaMO3aMblKaHMIO,
NoNynNpPOHULAEMOCTb.

HyknenHosble kucnotol. AHK u PHK. CTtpoeHue HyKNneuMHOBbIX KWUCIOT. Hykneotuabl.
MpuHUMN koMnnemeHTapHocTW. lMpaBuno Yapradda. Crpyktypa OHK — aBoMHasi cnvpans.
MecToHaxoxaeHue n buonorndeckune dpyHkuumn AHK. Bugbl PHK. ®yHkunmn PHK B kneTke.

CrpoeHue monekynol AT®. Makposprudeckne cesisu B Monekyne AT®. buonornyeckue
PyHKUMM  AT®. BOCCTQHOBMIEHHbIE  MEpPeHOCYMKM, WX (QYyHKUMKM B  KieTke. [we

ryepaas! () CekBeHMpoBaHue AHK. M| B OO
MDY

CTpykTypHas 6uonorus: 6uoxmmmyeckne wn 6Guodmanyeckme wnCCneaoBaHUs coCTaBa M
NPOCTPaHCTBEHHOW CTPYKTYpbl buomonekyn. Mummsue QR n dyxa

AeMoHCcTpauumn

MoptpeTtbl: J1. MonuHr, k. YoTtcoH, ®. Kpuk, M. YunkuHc, P. ®paHknnH, ®. CaHrep, C.
MNpy3uHep.

Avarpammbl:  «PacnpegeneHne  XMMWYECKMX 3MIEMEHTOB B HEXWBOM  MpUpoAE»,
«PacnpeaeneHne XMMMYECKUX 3N1EMEHTOB B XXMBOW NpUpoAe».

Tabnuubl 1 cxembl: «lepuognyeckas Tabnuua XMMUYECKUX 3M1EMEHTOB», «CTpoeHue
MONeKynbl BOAbl», «BewecTtBa B COCTaBe oOpraHu3MoB», «CTpoeHune MoneKkysbl 6enka»,
«CTpyKTYypbl 6€1K0BON MONeKkysnbl», «CTpoeHne Monekyn yrneBoaoB», «CTpoeHne MOosekyn
mnnaos», «HyknenHoBble KUCIoThI», «CTpoeHne Monekysbl ATO».



O6opynoBaHue: xMMmu4deckas nocyaa n obopyaosaHue.

JlabopaTopHas pa6orta «Ob6HapyxxeHne 6e1KOB C MOMOLLbIO Ka4YeCTBEHHbBIX peaKLuuii».

JlabopaTopHas paborta «MccnegoBaHne HyKIEMHOBBLIX KUCOT, BblAENEHHbIX U3 KNEeTOK
pasnNYHbIX OPraHN3MOB>.

Tema 5. CtpoeHue n pyHKLUMN KETKH

Tuvnbl KNETOK: 3yKapuoTUyeckass M npokapuoTuyeckast. CTpyKTYpHO-(PYHKUMOHANbHbIE
obpa3oBaHns KNETKM.

CTpoeHne npokapuoTMyeckon KneTku. KnetoyHas cTeHka 6Oaktepui W apxew.
OcobeHHOCTN CTpOoeHMs1 reTepoTPoHON M aBTOTPOMHON MPOKAPUOTUYECKUX KNETOK. MecTo u
po/ib MPOKapuoT B BUoLEHO3aX.

CtpoeHne U (PyHKUMOHMPOBAHNE 3YKapuUOTMYECKOM KneTku. lNnasmatuuyeckas mMeMbpaHa
(nna3manemma). CTpykTypa nna3MaTM4eckoM MeMbpaHbl. TpaHCMOPT BELeCTB  yepes
nnasMaTvyeckyto MembpaHy: naccuBHbi (aAnddy3uns, obneryéHHass anddysus), aKTUBHbLIN
(NEpBUYHBIN M BTOPUYHBIN AKTUBHBIA TpaHCNOPT). [MonynpoHMUaeMocTb MeMbpaHbl. PaboTa
HaTpUN-KaJIMEBOr0 Hacoca. DHAOUMTO3: NMUHOUMUTO3, paroumnTos. IKk30umMTo3. KneTouHas CcTeHka.
CTpyKTypa 1 YHKLMN KIIETOYHOWN CTEHKM pacTeHui, rpnubos.

Uutonnasma. LuTtoszonb. LUuTtockenet. [iBMkeHwe uuTonnasmbl. OpraHouabl KIETKM.
OpHoMeMbpaHHble opraHouabl KNeTku: sHaonnasmatudeckas cetb (IMC), annapaT Monbaxw,
JIM30COMbI, UX CTpOeHue U (@yHKuMU. B3anmMocBSA3b OAHOMEMOpaHHbLIX OpraHoMaoB KIETKW.
CTpoeHue rpaHynsipHoOro peTukynyma. Ma e @xe B IC  CuHTes
pacTBopuMbIX ~ 6enkoB.  CMHTE3  KNETOYHbIX  MeMbpaH. [nagkun  (arpaHynsipHbiii)
3HAOMNIA3MaTUYECKMN peTuKynyM. CekpeTopHast (yHKuma annapata Fonbmxu. Muteus
(@6 5o (e Gree @e s ageiaM T paHcnopT BeLLecTB B
KneTke. Bakyonu pactuTenbHbIX KNETOK. KneTouHbln cok. Typrop.

MonyaBTOHOMHbIE ~ OpraHoMAbl  KNeTKW:  MUTOXOHApPWUW, nnactvuapl. [jineowgue
voomint M man Qe € 0 Mexmy /1. Mg CrpoeHue "
QyHKUMM  MUTOXOHAPUM W nnactua. [lepBuYHblE, BTOPUYHbIE W C/IOXKHbIE  MMAcTMAbI
(POTOCMHTE3NPYIOLWMX 3YKapWOT. XTI0POMN/IaCcTbl, XpOMOMAACTbI, JIEMKONAACTbI BbICLUMX PACTEHWUN.

HemembpaHHble opraHouabl knetku CTpoeHne u QyHKuMM HemeMbBpaHHbIX OpraHoMAoB

KneTkn.  Pubocombl.  [peme dwma€sl MUKpODUIAMEHTI. Aaese

NIDIDEE MblIweyHble KNeTKN. /Aaee IOROED | HRBLLEHEK HEK
MuKpOTpY6oukn. KneTouHbld ueHTp. CTpoeHME W [ABWMXKEHME DKIYTUKOB W PECHUYEK.
MukpoTpyboUKM UMTOM/IA3Mbl. LleHTpunons. i) EmpyEHSE C NHODBERH U1

Nrymei R

Appo. O6onoyka sigpa, XpOMATWH, KapuomiasMma, SAPbLIWKM, WX CTPOEHUE U YHKLMW.
SAnepHbIi 6enKoBbIN MaTPUKC. POCTPAHCTBEHHOE PACMOIOXXEHNE XPOMOCOM B UHTEpda3HOM

aape. HoaH 1 EEOaH Benku XpOMaTHHa — FUCTOHbI. [ame o1
RBIEHDHTRCTT

KnetouHble BktOYeHMs. CpaBHUTENbHAS XapaKTEPUCTMKA KIETOK 3yKapuoT (pacTUTeNbHON,
XXMBOTHOM, rpUBHON).

AeMOHCTpauumn

MoptpeTbl: K.C. MepexkoBckui, J1. Maprynuc.

Tabnuubl 1 cxembl: «CTPOEHME 3YKapUOTUYECKOM KNETKN», «CTPOEHME XXMBOTHOMN KIETKM»,
«CTpOEHMEe  pacTUTENbHOM  KNeTkn», «CTpoeHue  MuUTOXoHApuu», «SAapo», «CTpoeHue
NPOKapMOTUYECKOW KNETKM>.



Ob6opyaoBaHue: CBETOBOM MUKPOCKOM, MMKpOMNpenapaTbl paCTUTENbHbIX, XXMBOTHbBIX K/ETOK,
MUKponpenapaTbl 6akTepuanbHbIX KNETOK.

JlabopaTopHas paboTa «l/3yyeHne CTPOeHUs KIETOK pa3NyHbIX OpraHM3mMoB».

MpakTnueckan pabora «M3yuyeHne CBONCTB KNETOYHOM MEMBpaHbI».

JlabopaTopHas paborta «l/ccnegoBaHne nnasMonavsa U Aennasmonnsa B pacTUTeSbHbIX
KNeTKax».

MpakTnueckas pabora «M3ydyeHne ABMKEHUS UMTOMIA3Mbl B PACTUTENbHbIX KIETKAX>».

Tema 6. O6MeH BeLwlecTB U NpeBpaLleHne 3HEpPrum B KJ1eTKe

Accmmnnauma M auccumMmnaumMs — ABe CTOPOHbl MeTabonuama. Tunbl 06bMeHa BeLlecTB:
aBTOTPOMHbIA U reTepoTpodHbIA. YUacTne Kncnopoaa B 06MEHHbIX MpoLeccax. IHepreTuyeckoe
obecneyeHne kneTku: npeBpalieHne ATO B 06MeHHbIX npoueccax. PepMeHTaTMBHbLIN XapakTep
peakuui KNeTouyHoro Metabonmsma. PepMeHTbl, X CTPOEHUE, CBOMCTBA M MEXAHWU3M [ENCTBUS.
KodepmeHTbl. OTAnMuns epMeHTOB OT HEOpraHUYeCcKMxX KaTanu3aTopoB. benku-aktmuBaTopbl M
6enKN-MHIIMOMTOpPbI.  3aBUMCMMOCTb  CKOPOCTU  (hEPMEHTATUBHBLIX peakumid OT  PasNYHbIX
dakTopos.

MepBUYHBIA CUHTE3 OpraHUMYEecKMX BellecTB B KieTke. MoTocuHTe3. Adumii U
il G (BB VY 1 VY G
e Ponb xnoponnactoB B npouecce ¢oTtocnHTe3a. CBetoBas M TeMHOBas asbl.
Gmae G C. n @Gl duues MpoayKTMBHOCTb oToCUHTE3A. BnnaHne
Pa3NMYHbIX (PAKTOPOB Ha CKOPOCTb (POTOCUHTE3A. 3HayYeHne (POTOCMHTESa.

XeMocuHTe3. Pa3Hoobpasme opraHn3MOB-XeEMOCUHTETMKOB: HUTpUdUUmpytowme 6aktepun,
xene3obakTtepun, cepobakTepun, BOAOPOAHbIE HakTepuun. 3HaUEHNe XeMOCUHTESaA.

AHaspobHble opraHu3Mbl. Buabl 6poxkeHus. MpoaykTol 6poXKeHust M MX MCNoSb30BaHME
yenoBekoM. AHaspobHble MWKPOOpPraHM3Mbl Kak 06beKkTbl 6uoTexHonormm wu Bo3byauTenu
6one3Hen.

A3pobHble OpraHu3Mbl. JTanbl 3HEPreTM4yeckoro obmeHa. [1oAroToBUTENbHBIA 3Tan.
Munkonns — 6eckncnopogHoe pacLiensieHme rmKo3bl.

Bronornyeckoe OKMCNEHME, WU KNETOYHOE AblxaHue. Posib MUTOXOHAPUM B MnpoLeccax
buonornyeckoro okucnenus. Uuknudeckne peakumn. OkucnutenbHoe dochopunmpoBaHme.
C ) mee qm8 Gs @ AD 0] B ABre
MpenmywlectBa aspobHoro nytm obmeHa BewecTB nepen aHaspobHbIM.  IPHEKTUBHOCTb
SHepreTnyeckoro obmeHa.

AeMoHCcTpauumn

MopTpetbl: Ax. Mpuctnum, K. A. Tumnpsizes, C. H. BuHorpaackui, B. A. DHrenbrapar, [M.
Mutuenn, I'. A. 3aBap3uH.

Tabnuubl M cxembl: «DOTOCUHTE3», «DHEPreTUYecKUn obMeH», «BuocuHTE3 6enka»,
«CTpoeHue pepMeHTa», «XeMOCUHTE3».

Ob6opynoBaHue: CBETOBOM MMKPOCKOM, 060pyA0BaHME ANt MPUrOTOBEHNS MOCTOSIHHBIX U
BPEMEHHbIX MMKPOMpPENapaToB.

JlabopaTtopHaa pabora «M3yyeHne KaTaMTUYECKOW aKTUBHOCTU epMeHToB (Ha
npuMepe ammnnasbl UK KaTanasbl)».

JlabopaTtopHas pabora «/3yyeHne EPMEHTATMBHOIO paclenseHns nepokcnaa
BOAOPOAA B PACTUTENbHbIX N XXMBOTHbIX KNETKax».

JlabopaTopHas pa6oTta «CpaBHeHue npoueccoB (POTOCMHTE3A U XEMOCUHTE3A».

JlabopaTopHasi paboTta «CpaBHeHMe NpoueccoB BpOXEHNS N AbIXaHUS».

Tema 7. HacneacrBeHHast UH(popMaLMa U peann3auunsa eé B KNeTke



Peakumn MaTpuyHOro cuHTesa. lNpuHUMM KOMMIEMEHTAPHOCTM B peakumsix MaTpu4yHOro
cuHTe3a. Peanuzaumsi HacneactBeHHOM MHGpopMauun. [eHeTMYeckun Koa, €ero CBOWMCTBA.
TpaHcKpunuus — MaTpuyHbin cnHTe3 PHK. TMpuHUMNBI TPaHCKPUMLMKW: KOMMJIEMEHTAPHOCT,
aHTUNapannenbHoCTb, ACMMMETPUYHOCTb. Gmwe Npmx RBK B RO
vEdmyouEPK

TpaHcnaumsa n eé atanbl. Yyactve TpaHcnopTHbiXx PHK B 6uocuHTese 6enka. Ycnosus
buocnHTesa benka. KognposaHme aMMHOKUCAOT. Ponb pnbocoM B buocmHTese beska.

(peue MEEHA O (BY BG OpraHusaums reHoMa y npokapuoT n
3yKapuoT. Perynaumns akTMBHOCTM reHOB Yy NpokapuoT. MmnoTte3a onepoHa (®. Xakob, XK. MaHo).
Morgoee NERIBD| k(1] (371 y 360 R b 0% ) B [
ER@Perynsuns o6MeHHbIX NPoLeccoB B KneTke. KNneToyHbiM roMeocTas.

Bupycbl — HekneTouHble opMbl XU3HU U obnuraTHble napa3uTbl. CTpoeHue MNpoCTbiX W

CIIOXKHbIX BMPYCOB, peTpPOBUPYCOB, b6akTepuodaros. Heawn o ek
B PHGEIaLIX By i Qperen oy [ERER
i

BupycHble 3aboneBaHns yenoBeka, XUBOTHbIX, pacTteHui. CMAA, COVID-19, coumanbHble
N MeguUMHCKue npobnemol.

Bawjgpane VP 7z ams LK NS by QYgBEX
Gowax X Hanaon B (0 1 n MEYE Mmgeee
e Grfh B

AeMOHCTpauyuu

MopTpeTbl: H. K. Konbuos, 4. U. ViBaHOBCKUIA.

Tabnmupl M cxembl: «BuocMHTes  Genka», «leHeTMdeckuin  Kog»,  «Bupycbl»,
«bakTepuodarmn».

MpakTnueckan paborta «Co3gaHvne moaenun supyca».

TemMa 8. XXM3HEHHbIW LMK K/EeTKH

KneTtouHbli UMK, ero nepuoabl W perynaums. WHTepdaza u Mutos. OcobeHHoCTu
MpOLIECCOB, NpOTeKallWmX B MHTepdase. MNoarotoBka KMETKM K AeneHuio. NpecuHTeTUYecKuii
(NOCTMUTOTUYECKMIN), CUHTETUYECKMA W MOCTCUHTETUYECKMIA (MPEMUTOTMYECKUA) nNepuoasbl
nHTEepdasbl.

MaTpuuHbli  cuHTe3 [OHK -  pennukaumsa.  MpuHumnel  pennunkauun  OHK:
KOMM/IEMEHTAPHOCTb,  MOJYKOHCEPBATMBHbIN ~ CMHTE3,  AHTUMAPANNENbHOCTb.  MexaHu3Mm
pennmkaumn JHK. Xpomocombl. CTpoeHne xpoMocoM. Tenomepbl U TenioMepasa. XpOMOCOMHBIW
Habop KneTkM — KapuoTun. AMnnovaHbIi U rannonaHbii Habopbl XpOMOCOM. OMOMOrMyHbIE
XPOMOCOMbI. [10/10Bbleé XPOMOCOMB!.

[deneHve knetkm — muto3. Cragmm MUTO3a M NPOUCXOASALME B HUX MPOLECChbl. Tumbl
MUTO3a. KapnoknHes n UMTokMHe3. bronornyeckoe 3HayeHne MMTo3a.

Perynsumsa MUTOTMYECKOrO UMKIA KeTku. [lporpammupyeMas KrnetoyHas rumbenb —
anonTos.

KnetoyHoe  94po,  XpOMOCOMbI,  (PYHKUMOHanbHasi  reHomuka.  Masbl  (ogEM
e R 1 e b v — Gmeipaae:

PR YDA BN

AleMOHCTpauumn

Tabnuubl 1 cxeMbl: <«XXU3HEHHbIA UMK KNETKU», «MuT03», «CTpOEHME XPOMOCOM>,
«Pennukauuna AHK»,



ObopyaoBaHMe: CBETOBOWM MMKPOCKOM, MMKpornpenapaTbl: «MWTO3 B KJIeTKax KopeLuka
NnyKa».

JlabopaTopHas paboTa «/3y4yeHne XpOMOCOM Ha rOTOBbIX MUKpOMpenapaTax».

JlabopaTopHas pabora «HabnwogeHne MMTO3a B KIETKax KOHYMKA KOpelwka fyka (Ha
rOTOBbIX MUKpOrpenapaTax)».

Tema 9. CtpoeHune u (pyHKL UM OPpraHM3MoB

buonormyeckoe  pasHoobpasne  OpraHM3MOB. OOHOK/ETOYHbIE, KOJIOHMAJIbHbIE,
MHOIMOKJ/1ETOYHbIE OPraHn3Mbl.

OCO6eHHOCTN CTPOEHUS U XWU3HEOEATESIbHOCTU OAHOK/IETOYHbIX OpraHu3MoB. baktepwun,
apxeu, OOHOKIETOYHbIe rpubbl, OAHOKNETOYHbIE BOAOPOCAN, Apyrne NpoTUCTbl. KofoHWanbHble
OpraHn3Mbl.

B3anMocBS3b YacTen MHOrOKIETOMHOrO OpraHu3Ma. TKaHW, OpraHbl M CUCTEMbl OpPraHoB.
OpraHu3M Kak eanHoe uenoe. [oMeocTas.

TkaHM pacTeHuMin. Tunbl pacTUTENbHbLIX TKaHeW: obpa3oBaTenbHasi, MOKPOBHaAS,
NpoBoAsLIasl, OCHOBHasl, MexaHuyeckasi. OCOBEHHOCTU CTPOeHUs, YHKLUMA M PacrofioXEHMS
TKaHEWN B OpraHax pacTeHuM.

TKaHM XMBOTHbBIX M YesioBeKa. TUMbl XXMBOTHbIX TKAHEN: aNUTeNnanbHasi, CoeanHuTeNbHas,
MbllleYyHasi, HepBHasi. OCOBEHHOCTU CTPOEHUS, (PDYHKLMIA U PacnoyioXXEHUSI TKAHEW B OpraHax
YXMBOTHBIX W YenoBeka.

OpraHbl. BereTaTMBHbIE M reHEpaTUBHbIE OpraHbl pacTeHM. OpraHbl U CUCTEMbI OPraHOB
YXMBOTHbIX N Yenoseka. PyHKLUMM OpraHoB U CUCTEM OPraHoB.

Onopa Tena opraHm3MoB. Kapkac pacteHui. CkeneTbl OAHOKIETOUHbIX M MHOTOKETOUHbIX
XXMBOTHbIX. Hapy>HbI U BHYTPEHHUI ckeneT. CTpOeHMe M TUMbl COEANHEHNS KOCTEMN.

[BmxeHne opraHusMmoB. [IBMKeHMe OOHOKIETOYHbIX OpraHuM3moB: aMébouaHoe,
XIYTUKOBOE, PEeCHMYHOE. [IBM)XKEHWE MHOrOKMNETOYHbIX pPaCTEHUA: TPOMM3Mbl W HACTUMW.
[ABM>XXeHMEe MHOrOK/IETOUHbIX XXMBOTHbBIX M YenioBeka: MbleyHas cuctema. Pednekc. CkeneTHble
MbILLLbI 1 X paboTa.

lNuTaHne opraHu3moB. [lornoweHne BOAbl, YrMEKUCIOro rasa U MUHepasibHbIX BeELEeCTB
pacTeHussMn. [nTaHue >KMBOTHbLIX. BHYTPUNONOCTHOE W BHYTPUKIIETOYHOE MULLEBApEHuMe.
lNMuTaHne NO3BOHOYHBLIX XMBOTHbIX. OTAEeNbl MUWEBAPUTENBLHOrO TpakTa. [luweBapuTesnbHble
enesbl. [nwesapuTtenbHas CUCTEMA YesloBeKa.

[bixaHne opraHu3MoB. [lbixaHue pacTeHun. [bixaHune XMBOTHbIX. Anddy3nsa rasos yepes
NOBEPXHOCTb KeTkn. KoxHoe abixaHue. [pbixaTenbHasi noBepxXHOCTb. XKabepHoe wn nérovHoe
AblXaHue. [bIxaHne MO3BOHOYHbLIX >KMBOTHBLIX W 4enoBeka. IBOJIIOLMOHHOE YC/IOXHEHUe
CTPOEHUS NErKMX TMO3BOHOYHbLIX >XMBOTHbIX. [lbIXxaTenbHas cucteMa 4esnoBeka. MexaHusMm
BEHTUNSUMM NErKNX Y NTUL U MeKonuTarowmx. Perynsumsa abixaHus. JpixatesibHble 06bEMbI.

TpaHCNoOpT BELWECTB Y OpraHuM3MoB. TpPaHCMOPTHbIE CUCTEMbI pacTeHWi. TpaHcnopT
BELLECTB Y XUBOTHbIX. KpoBEHOCHAs cucteMa n e€ opraHbl. KpoBeHOCHas cuctemMa no3BOHOYHbIX
XMBOTHbIX M 4enoseka. Cepaue, KpOBEHOCHble cocyabl M KpoBb. Kpyrn KpoBoobpalleHus.
DBOMOUMOHHbIE YCNOXHEHUSI CTPOEHMSI KPOBEHOCHOW CUCTEMbI MO3BOHOYHbIX XXMBOTHbIX. PaboTa
cepaua n eé perynauus.

Bolaenenne y opraHusmoB. BbigeneHune y pacTeHun. BblaeneHue y  XKMBOTHBIX.
CokpaTtutenbHble Bakyonu. OpraHbl BblgeneHus. @dunbTpauus, cekpeuus U obpaTHoe
BCacblBaHMEe Kak MeXaHW3Mbl paboTbl OpraHoB BbigeneHus. CBsi3b MNOIOCTU Tena C KPOBEHOCHOM
N BbIAENUTENBHOW CUCTEMaMU. BblaeneHne y MO3BOHOYHbBIX XXMBOTHBIX M 4yenoBeka. [Mouku.
CrpoeHue 1 dyHKumMoHnpoBaHue HedpoHa. Obpa3oBaHMe MOYM Y YenloBEKa.



3almTa y OpraHu3MoB. 3alumTa Y OAHOKIETOYHbIX OpraHnM3MoB. Cnopbl 6akTepuin U LUUCTLI
npocTeMwmx. 3almuTa Yy MHOMOK/IETOYHbIX pacTeHun. KyTukyna. CpeactBa MNacCMBHOM U
XMMUYECKOW 3almTbl. PUTOHUMABI.

3awmTa y MHOIOK/IETOYHbIX XWBOTHbIX. [OKPOBbI U UX NMPOU3BOAHbLIE. 3aluMTa OpraHM3Ma
oT 6onesHen. WMMMyHHasi cucTeMa uyenoBeka. KneTouHbIM M FyMOpasbHbIA  MMMYHMUTET.
Bpo>XAEHHbIN M NPUOBPETEHHDLIN cneundrUyYecknii UMMYHUTET. Teopusi KIIOHaIbHO-CENEKTUBHOIO
nmmynuteta (M. Spnux, ®. M. bepHeTt, C. ToHeraBa). BocnanutenbHble OTBETbI OpPraHM3MOB.
Ponb BpOXXAEHHOMO MMMYHUTETA B Pa3BUTUWN CUCTEMHbIX 3a60N1EBAHNN.

Pazgpaxumoctb W perynaums  y OpraHu3MoB. Pas3gpaXXMMOCTb Y  OAHOK/IETOYHbIX
OpraHmn3mMoB. TaKkcucbl. Pa3apa)kMMoCTb M perynsumnst y pacTeHui. PocToBble BellectBa U MX
3HayeHwe.

HepBHas cuctemMa M pednekTopHas perynsums y >XMBOTHbIX. HepBHas cuctema n eé
oTAEeNbl. DBOMOLUMOHHOE YCNOXHEHWE CTPOEHUSI HEPBHOM CUCTEMbI Y >KMBOTHbIX. OTAensb
FOSIOBHOMO MO3ra MO3BOHOYHbIX XMBOTHbIX. Pednekc n pednektopHas ayra. besycnoBHble u
YCNOBHble pedneKchbl.

'yMOpanbHas perynsums u >SHOOKPUMHHAA CUCTEMA >XMBOTHLIX W 4enoseka. XXenesbl
SHAOKPUHHOM CUCTEMbI W WX TOPMOHbI. [leicTBME rOpMOHOB. B3aMMOCBSI3b HEpPBHOM U
SHAOKPWMHHOM cucTeM. 'mnoTanamo-runogusapHas cuctema.

AeMOHCTpauumn

MopTtpeT: W. I1. NaBnos.

Tabnnubl 1 cxembl: «OAHOKNETOYHbIE BOAOPOC/N», «MHOrOKMETOUHbIE BOAOPOC/N>,
«bakTepun»,  «[pocTeiumne», «OpraHbl LBETKOBbIX pacTeHun», «CUCTEMbl OpraHoB
MO3BOHOYHbIX XXMBOTHbIX», «BHYTpeHHee CTpoeHMe HaceKoMbIx», «TKaHW pacTEHUI»,
«KopHeBble cucTembl», «CTpoeHue cTebna», «CTpoeHMe NUCTOBOM MNNAACTUHKKM», «TKaHu
XWUBOTHbIX», «CkeneT 4enoseka», «[lvweBapuTenbHas cucteMa», «KpoBeHOCHasi cuctema»,
«[bixaTenbHas  cucrema», «HepBHaa  cuctema», «Koxa», «MblweyHas cucTeMa»,
«BbligenutenbHaa cuctemMa», «IHOOKPUHHAA cucteMa», «CTpoeHue Mblwubl», <AMMyHUTET»,
«KunweyHononocTtHble», «CxeMa NUTaHMs pacTeHuin», «KpoBEHOCHble CUCTEMbI MO3BOHOYHbIX
XUBOTHbIX», «CTpoeHue rnapbl», «CTpoeHue nnaHapum», «BHyTpeHHee CTpoeHWe O0XAEBOro
yepBsi», «HepBHass cucTteMa pbl6», «HepBHas cuctema nsArywkn», <«HepBHas cuctema
npecMbIKalLwWwmxca», «HepeHaa cucteMa nMTUL», <«HepBHas cucTeMa MIEKOMUTaKLWMX»,
«HepBHas cucteMa venoseka», «Pednekc».

ObopynoBaHue: CBETOBOM MMKPOCKOM, MWKponpenapaTbl OAHOKIETOYHbIX OpraHW3MOB,
MUKpoOnpenapaTbl TKaHeN, paKOBWMHbI MOJUTOCKOB, KOJINEKLUMM HACEKOMbIX, WUITTIOKOXMX, XUBblE
3K3eMnNsipbl KOMHATHbIX pacTeHun, repbapun pacTeHuin pasHbiX OTAENO0B, BNaXHbIe nNpenapaTsl
XXWMBOTHbIX, CKENETbl MNO3BOHOYHbIX, KONIEKUMN HECNO3BOHOYHbLIX XXMBOTHbLIX, CKENeT YenoBeka,
obopynoBaHMe AN AEMOHCTPaUMM MOYBEHHOrO M BO3AYLIHOMO MNWUTaAHWUS  pacTeHWH,
paclwenneHusi Kpaxmana u 6enkoB noa agencteueM (epMeHTOB, 060pyaoBaHWe ANt
AEMOHCTPALUMM OMbITOB MO U3MEPEHUIO YKM3HEHHOW EMKOCTU NETKMX, MEXaHW3Ma AblXaTeNbHbIX
ABVXXEHWUIA, MOAENWN FOIOBHOrO MO3ra Pas/iMyHbIX XXMBOTHbIX.

JlabopaTopHasa paboTta «M3yueHne TkaHen pacTeHuin».

JlabopaTtopHasa paboTta «M3yyeHne TKaHeN XXUBOTHbIX>.

JlabopaTopHas paboTa «/3yyeHne opraHoB LIBETKOBOIO pacTEHUS».

Tema 10. PasaMHOXXeHMe U pa3BuTUE OpraHM3MoB

®opMbl pa3MHOXeEHMS OpraHM3MoB: becnonoe (BKI4Yas BereTaTMBHOE) 1 NosioBoe. Buabl
6ecnonoro pasMHOXEHUS: NOYKOBaHWE, Copynsaums, parMeHTaums, KIoHMpoBaHHMe.



MNMonoBoe pa3MHOXeHue. [lonoBble KneTku, unu rametol. Menos. Cragunm Meinosa.
MNoBedeHne XpoMocoM B Melo3e. KpoccuMHroBep. BMONornMyeckuin cMbiCn Meino3a U MosioBoro
npouecca. Meio3 n ero MecTo B XXM3HEHHOM LIMKNIE OpraHM3MOB.

Mpea3apoabiieBoe pasBuTue. NaMeToreHes y XMBOTHbIX. [onoBble enesbl. ObpasoBaHune
N pa3BuTUE NMONOBbIX KNeToK. CnepMaTtoreHes n ooreHe3. CTpoeHne nosioBbIX KNEeTOK.

OnnopoTBopeHMe M 3MOpUOHaNbHOE pa3BUTME XMBOTHbLIX. Crnocobbl OMNoAOTBOPEHUS:
Hapy>XHoe, BHyTpeHHee. MapTeHoreHes.

NHanBmayanbHOe pasBuTne opraHn3MoB (OHTOreHes). IMOpMOoNOrnsa — Hayka O pa3BuUTUM

OpraHM3MOB. MipkeB — QiR 13 TR X eV DUEmn G MOk
nEmqumeea Ctagnum sMbpuoreHesa XMBOTHbIX (Ha npuMepe narywku). [pobnerue.
Tunbl Apobnerusi. [aprymne n  pume gowe e vl
Gay1 OcobeHHOCTN ApobneHns MNekonuTaloWmMX. 3apoableBble NUCTKM (racTpynaums).
3aKkagka OpraHoBM TKaHeM M3 3apodbllieBbIX JNUCTKOB. B3aMMHOe BAMsSiHME 4YacTen
passuBalollerocs 3apogpiwa (3MOpuoHanbHas  MHAYKUMS). 3akniagka nfiaHa — CTPOeHus
XXMBOTHOIO KaK pe3ysnbTaT MepapXuyeckmx B3aMMOAENCTBUMA reHoB. BnvsHue Ha aMbpuoHanbHoe
pa3BUTME Pa3/inYHbIX (DAaKTOPOB OKpY>XKatoLen cpeabl.

PocT n pa3BuTHe XMBOTHbIX. MOCTaMOpUOHanbHbIN nepuoa. MpsiMoe n HenpsiMoe pas3BuTue.
Pa3zBuTre ¢ MetaMopdo30M y 6eCrno3BOHOYHbLIX M MO3BOHOYHbLIX XXMBOTHbIX. Buonornyeckoe
3HaYeHMe MpsIMOro M HenpsIMOro pasBUTUS, MX PacnpocTpaHeHue B Npupoae. Tunbl pocTa
XXMBOTHbIX. DaKTOpbl perynsauum pocta XMBOTHbLIX M 4YenoBeka. CTagnm NOCTIMOPUOHANILHOIO
pa3BuUTUSA Y XUBOTHbIX U Yyenoseka. [lepnoabl oHTOoreHesa yenoseka. CTapeHue U CMepTb Kak
buonornyeckune npouecchl.

Pa3MHOXeHWe 1 pa3BuTne pacTeHuni. FameTodut n cnopodut. Menos B KU3HEHHOM LMKIE
pacteHuin. Obpa3oBaHMe crnop B npouecce Meno3a. lameToreHes y pacteHuin. OnnoaoTBopeHue
M pasBUTME PacTUTENbHbIX OpPraHvM3MoB. [1BOMHOE OMIOAOTBOPEHME Y LIBETKOBbLIX PAaCTEHWUN.
O6pa3zoBaHue 1 pa3BUTUE CEMEHN.

MexaH13Mbl perynsiuum OHTOreHe3a y pacTeHUN N XKUBOTHbIX.

AeMoHCcTpauumn

MopTtpeThl: C. I'. HaBawwuH, X. LUnemaH.

Tabnuubl U cxeMbl: «BeretaTmBHOE pa3MHOXEHMe», «Tunbl 6eCnonoro pasMHOXEHUS»,
«Pa3MHOXeHMe XNaMnaAOMOHAbI», «Pa3MHOXeHME 3BINEHbI», «Pa3MHOXeEHME ruapbl», «Melnos»,
«XpoMocoMbI», «[ameToreHes», «CTpoeHne SSMLEKNIETKN 1 cnepMaTo3omnaa», «OCHOBHbIE CTaanm
OHTOreHesa», «[lpsMoe M HenpsMoe pa3BuTue», «Pa3BUTME MaWCKOro Xyka», «Pa3BuTue
capaHum», «PasBuTME nArywku», «[BOMHOE OMNJIOAOTBOPEHME Y LBETKOBbLIX PaCTEHUI»,
«CTpoeHne ceMsiH OAHOAOSbHLIX WM ABYAONbHbLIX PacTeHUA», <«XXM3HEHHbIM UMKT MOPCKOW
Kanyctbl», <«>XU3HEHHbIN LMK MXa», «XXU3HEHHbIN LMK ManopoTHMKa», <«XXU3HEHHbIN LMK
COCHBbI».

Ob6opyaoBaHue: CBETOBOM MMKPOCKOM, MUKpONpenapaThbl SNLEKNIETOK U CNEPMATO30M0B,
mMozesnb «LMKN pa3BuUTUS NAryLLKK».

JlabopaTtopHas paboTa «M3yuyeHne CTpPOEHMsSI MOMOBbIX K/IETOK Ha rOTOBbIX
MUKpoMpenapaTax».

MpakTnueckasa pabora «BbisiBNeHME NPU3HAKOB CXOACTBA 3apoAblllei MO3BOHOYHbIX
XKUBOTHbIX>.

JlabopaTtopHas paboTta «CTpoeHne OpraHOB Pa3MHOXEHMS BbICLLMX PAaCTEHUIA».

Tema 11. NeHeTMKa — HayKa O HacNeACTBEHHOCTU U U3MEHUYMBOCTU OpraHM3MOB



NcTopusa CTaHOBNEHUS M pasBUTUS FreHETUKU Kak Hayku. PaboTbl . MeHgens, . ae ®puaa,
T. MopraHa. Posib 0Te4eCcTBeHHbIX YY4EHbIX B pa3BuTuM reHeTuku. Pabotel H. K. Konbuosa, H. WU.
BaBunosa, A. H. benosepckoro, I . KapneueHnko, 0. A. ®dununuyenko, H. B. TumodeeBa-
PecoBckoro.

OCHOBHble reHeTU4ecKue MOHATUA U CUMBOJSIbI. [OMOMIOrMYHbIE XPOMOCOMBI, ansfenbHble
reHbl, anbTEePHATMBHbIE MPWU3HAKK, [AOMMHAHTHbIA W PELECCUBHBIA MPU3HAK, FOMO3UrOTa,
reTepo3unroTa, 4ucras nuHuS, rmbpuabl, reHotun, deHoTun. OCHOBHblE METOAbl FEeHETUKM:
rmbpunaonorMyeckni, LUMTONOrMYeCcKnii, MoNeKyNapHO-reHETUYECKMN.

[leMOHCTpauuu

MopTpeTbl: . MeHpenb, I'. ne ®pus, T. MopraH, H. K. Konbuos, H. W. Basunos, A. H.
Benosepckui, I'. . KapneyeHko, 0. A. dununyenko, H. B. TumModheeB-PecoBckuii.

Tabnuubl U cxeMbl: «MeToabl reHeTUKM», «CXeMbl CKpeLLBaHNS».

JlabopaTopHas pa6oTta «/lpo3odumna Kak 06bEKT reHeTUYECKMX UCCNEA0BAHNIA>.

Tema 12. 3aKOHOMEPHOCTU HaAC/1eACTBEHHOCTHU

MoHornbpuaHoe ckpelumBaHue. MNepBbit 3akoH MeHaens — 3aKoH eanMHoobpasns rmbpraos

nepBoro NokoneHus. Mpasmno AOMUHMPOBaHWUS. BTopo 3akoH MeHaens — 3aKoH pacLien/ieHus
npu3HakoB. LinTonornyeckme 0CHOBbI MOHOMMBPUAHOIO CKpelmBaHus. MMnoTesa YMCToThbl ramer.

AHanusupyiollee ckpelmBaHme. MpoMeXyToYHbIN XapakTep HacneaoBaHus. Pacwennexue
NMPWU3HAKOB MpPY HEMOJIHOM JOMUHUPOBAHWUM.

[vrnbpuaHoe ckpewmBaHve. TpeTud 3akoH MeHaenss — 3aKOH  HEe3aBMCMMOro
HacneaoBaHUsl NPU3HAKOB. LiTonornyeckne oCHOBbI AMrMOPUAHOIO CKpeLMBAHMS.

CuenneHHoe HacnegoBaHue npwusHakoB. PaboTbl T. MopraHa. CuenneHHoe HacnegoBaHue
reHOB, HapYyLLEeHne cuensieHmsa Mexay reHamm. XpoMoCOMHasa Teopust HAaCNeACTBEHHOCTU.

leHeTMKa nona. XpOMOCOMHbIN MEXaHW3M onpeaenieHus nosia. AyTOCOMbl M MOMOBble
XPOMOCOMbI. OMOramMeTHbIl M reTeporamMeTHbiM non. [eHeTMyeckass CTPyKTypa MOOBbIX
XPOMOCOM. HacnefoBaHne Npu3HaKoB, CLEM/IEHHbIX C MOJIOM.

FeHOTMN KakK UuenocTHas cuctema. [lneroTponusi — MHOXECTBEHHOE AEWCTBME TreHa.
MHOXECTBEHHbIM annenusM. B3auMmopencTBue HeannenbHblX reHoB. KoMnneMeHTapHOCTb.
anuctas. MNMonumepus.

[EHETUMYECKUMA KOHTPOJSIb PasBUTUSI  PACTEHUN, >XMBOTHbIX W 4esioBeKa, a TaKxke
(bnsmonormyeckmx NpoLeccoB, NOBEAEHUSI U KOTHUTUBHBIX (DYHKUNWA. [eHeTUYeckne MexaHu3Mbl
cMMbmoreHesa, MexaHuW3Mbl B3aMMOAEUCTBUSI «XO35IMH — MApPasvT» U «XO39MH — MUKPOBUOM>.
leHeTMYECKME aCMEKTbl KOHTPONS U M3MEHEHWUS HACNeACTBEHHOM MHGOPMaUUM B MOKONEHMSIX
KNeTOK U OpraHn3MoB.

AeMoHCcTpauum

MopTpeTsbl: . MeHaenb, T. MopraH.

Tabnuupl 1 cxembl: «MepBbii U BTOPOW 3akoHbl MeHaens», «TpeTui 3akoH MeHpaens»,
«AHanuaupyioulee ckpewmsaHme», «HenonHoe JOMUMHUPOBaHUe», «CuensieHHoe HacnegoBaHme
NPU3HAKoB Y Apo3odunbl», «eHeTuKa nona», «Kapnotun yenoseka», «Kapnotun apo3odunbi»,
«Kapunotun ntuubl», «MHOXECTBEHHbIA annennsm», «BaaMmoaencTemne reHoB».

O6opynoBaHue: mMoaenb ANns AEMOHCTpauMuM 3aKOHOB eaunHoobpasuns rmbpuaos nepBoro
MOKOMIEHNST M pacLUenyieHnss MpU3HAKoB, MoJenb ANns AEMOHCTpauun 3aKOHa HEe3aBMCUMMOro
HacnenoBaHUA MPU3HAKOB, MOAeNb A AEMOHCTPaUMn CLUENIEeHHOro HacieaoBaHUA MpU3HAKOB,
CBETOBOW MMKPOCKOM, MUKponpenapaT: «[po3oduna».

MpakTnyeckas pa6bora «M3yyeHne pe3ynbTaTOB MOHOMMOPUAHONO CKpelmBaHus y
Apo30hnnbI».



NMpakTnyeckaa pa6bora «M3yyeHne pe3ynbTaToB AUrMOPUAHONO CKpelmBaHua Y
Apo30nnbI».

Tema 13. 3aKOHOMEPHOCTU U3MEHYUBOCTH

B3anMopgenictBue reHoTuna v cpeabl npu  ¢opMupoBaHuMKM eHoTMna. M3MeHUMBOCTb
npu3HakoB. KayeCTBeHHble W KONMUYECTBEHHble  MNpPU3HaKW.  Buabl  M3MEH4YUBOCTW:
HeHacneacTBeHHasa U HacneaCTBEHHas.

MoandukaumMoHHas WM3MEHYMBOCTb. Ponb cpeabl B (pOpMMpOBaHMM MoANGUKALIMOHHOM
M3MEHYMBOCTM. HopMa peakuun npuvsHaka. BapvauuoHHbIM psia M BapuaumoHHas kpuasi (B.
MoraHHceH). CBoncTBa MOANPUKALMOHHON N3MEHUMBOCTMW.

FeHoTMNMYeckas WM3MEHUYMBOCTb. CBOMCTBA FEHOTMMMYECKOM W3MEHUYMBOCTU. Buabl
rEHOTUNNYECKON M3MEHUYMBOCTU: KOMOMHATUBHAS, MyTaLMOHHaSI.

KoMbrHaTMBHas M3MEeH4YMBOCTb. Melo3 M NOIoBOM MpOLEecC — OCHOBa KOMOGWHATUBHOW
M3MEHYMBOCTU. Ponb KOMOMHATMBHOM M3MEHUMBOCTU B CO34AHMM MEHETMYECKOro pa3HO0bpasms
B npegenax o4Horo suaa.

MyTauMOHHAs W3MEHYMBOCTb. Buabl MyTauui: reHHble, XPOMOCOMHbIE, FE€HOMHbIE.
CnoHTaHHblE M  MHAYUMPOBAHHbIE MyTauuwu. SAepHble M UuTOnNasMaTUYECKMEe MyTauuu.
ComaTnyeckne n nonosble MyTauuwu. [pUUMHBLI BO3HWMKHOBEHUSt MyTauui. MyTareHbl U UX
B/IMSSHUE HA OpraHu3Mbl. 3aKOHOMEPHOCTU MYTaUMOHHOrO npouecca. 3aKOH rOMOJSIOrMYEeCKUX
psafoB B HacneacTBeHHoM wusMeHumBocTM (H.U. BaBunoB). BHesinepHasi WM3MEHUMBOCTb W
HaCcneaCTBEHHOCTb.
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[leMOHCTpauum

MNopTtpeTsl: I'. e ®pus, B. NoraHHceH, H. WN. Basunos.

Tabnuubl M cxeMbl: «Buabl M3MeHuMBOCTU», «MoanUKaUMOHHAs W3MEHYMBOCTb>,
«KoMBbWHaTUBHAs M3MEHUYMBOCTb», «Melno3», «OnnoaoTBopenHne», «feHeTuyeckne 3aboneBaHms
yenoBeka», «Buabl MyTauunn».

ObopynoBaHue: wuBble W repbapHble 3K3eMnaspbl KOMHATHbIX PACTEHUWA, PUCYHKM
(cpoTOrpacdummn) KMBOTHBIX C Pa3NNYHbIMKU BUAAMU U3MEHUYMBOCTH.

JlabopatopHaa pa6bora «WccnegoBaHMe — 3aKOHOMEPHOCTEM  MOAUMDUKALIMOHHOW
M3MEHYMBOCTM. [1OCTPOEHME BapnaLMOHHOMO psja ¥ BapuauMOHHON KPUBOI».

MpakTnueckan pabora «MyTtaumm y apo3odusbl (Ha roTOBbIX MUKporpenapaTax)».

Tema 14. leHeTUKa yenoBeka

Kaprnotun 4enoseka. MexayHapoaHasl MporpaMMa WCCNefoBaHUsl reHoma 4enoBeka.
MeToabl U3YYEHUSI FTEHETMKM YENOBEKA: reHeanormyeckuin, 6nM3HeLoBbIN, LUMTOreHETUYECKUN,
NONySIUMOHHO-CTAaTUCTUYECKUIN,  MONEKYNISIPHO-reHeTndeckun.  COBpeEMEHHOE  OnpeaeneHue
reHoTMMNa: NOSIHOreHOMHOE CEKBEHMPOBAHME, reHOTUMMPOBaHWE, B TOM yucse ¢ nomoupbto MLP-
aHanu3a. HacneacreeHHble 3aboneBaHns YenoBeka. [eHHbIe U XPOMOCOMHbIE 601e3HN YenoBeka.
bonesHn ¢ HacneacTBEHHOW NPeApacrnoNOXEHHOCTbIO. 3HauYeHWe MeAMUMHCKOW FEHETUKM B
NpefoTBPaALLEHNN M JIEYEHMN FEHETMYECKMX 3aboneBaHui 4yenoBeka. Meamko-reHeTndeckoe
KOHCyNbTUpoBaHue. CTBOSIOBblE KNETKU. MNMOHSATME «reHeTUYECKOro rpy3a». dTU4eckme acneKTol
nccneaoBaHuWi B 061acT peaakTUpoBaHUSl FeHOMa M CTBOJIOBbIX KETOK.

leHeTuyeckne (akTopbl MOBbLILEHHON YyBCTBUTESIbHOCTM Ye€NoBeKa K (U3MYeckoMy U
XMMUYECKOMY  3arpsi3HEHMIO  OKpyXatowenh cpeabl. [eHeTMyeckass MpeapacronoXeHHOCTb
yesioBeka K MaTonormsam.

AeMoHCcTpauumn



Tabnuubl 1 cxeMmbl: «Kapuotvn yenoseka», «MeToabl U3YyYEHWUS FEHETUKU YesloBeKa»,
«leHeTnyeckme 3aboneBaHnsl YenoBeka».

MpakTnueckasn pabora «CocTtaBneHNe N aHann3 PoaOC/IOBHOMN>.

Tema 15. Cenekuunsa opraHusMoB

[JlomecTukaumsa wn cenekums. 3apoxaeHue cenekumm u aomMectukaumm. Ydenme H. WU.
BaBunoBa o LleHTpax nponcxoxaeHusi 1 MHoroobpasus KynbTypHbIX pacTeHuin. Ponb cenekuun B
CO34aHNM COPTOB pacTeHW U Nopoa XMBOTHbIX. COpT, NopoAa, WTaMM. 3aKOH FOMOJIOFMYECKUX
pAOoOB B HacneACTBEHHOM u3MeHumMBOoCTM H. W. BaBWnoBa, ero 3HayeHwe Ansi CenekuMOHHOM
paboTbl.

MeToabl CENEKUMOHHOM paboTbl. MICKYCCTBEHHBI OTOOP: MACCOBLIN M MHAMBUAYANbHbIN.
STanbl KOMOMHAUMOHHOM cenekuuun. McnbiTaHve npoussoauTener no notomctey. OT6op no
reHOTUMY C NOMOLLbIO OLIEHKN (beHOTUNa NoToMCTBa M OTOOP MO reHOTUMY C NOMOLLbLIO aHanm3a
AHK.

MICKYCCTBEHHBIN MyTareHe3 Kak MeToA CeneKkUMOHHOM paboTbl. PaavaumoHHbI  1©
XMMUYECKMA  MyTareHe3 KakK WCTOYHMK MyTauuMn y  KynbTYpHbIX ¢OPM  OpraHv3MoB.
Mcnonb3oBaHWe reHOMHOro peaakTMpoBaHWs U MeToAoB pekoMbuHaHTHbIX AHK ansg nonyyeHus
NCXOAHOro MaTepuana ans cenekumu.

MonyyeHne  nonunnongoB. BHyTpuBmaosas  rmbpuamsaums.  bamskopoacTBeHHoe
CKpelumBaHue, 1M MHbpuamHr. HepoacTBeHHOE CKpelumMBaHue, wnu aytopuavHr. Feteposuc u
ero npuumHbl. Wcnonb3oBaHue retepo3vca B cenekumn. OtpanéHHas rmbpuamsaums.
MpeoponeHne 6ecnnoavsi MeXBUAOBLIX rMOpMAoB. [OCTMXKEHUS CENEKUMM PacTeHU W
YXVUBOTHbIX. <SFEEEmQR

CoxpaHeHMe M W3YYEHWE TEHETUYECKMX PECYPCOB KY/bTYPHbIX PAacTEHUMM UM UX OUKKX
poanyen ana co3aaHust HOBbIX COPTOB U rMOPMAOB CETbCKOX03SMCTBEHHBIX KYNbTyp. /iae
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AeMOHCTpauumn

MopTtpetul: H. WU. Basunos, WN. B. MuuypuH, I'. 1. Kapneudenko, I1. 1. JlykbsiHeHKO, b. J1.
Actaypos, H. bopnoyr, [. K. benses.

Tabnuubl M cxeMbl: «LIeHTpbl NPOMCXOXAEHUS U MHOrO06pa3nst KynbTYPHbIX PacTEHUIA»,
«3aKOH TOMOJIOTMYECKUX PAAOB B HACNeACTBEHHOM WM3MEHUYMBOCTU», «MeToabl Ccenekummn»,
«OTpanénHas rmbpuansaums», «MytareHes».

JlabopatopHas paboTta «M3yuyeHne COPTOB KyNbTYPHbIX PacTEHUA U MOPOA AOMALLUHUX
YKMBOTHbIX>».

JlabopatopHas pa6oTta «/3yyeHne METOAOB CENEKLMM PacTEHNIA».

MpakTnueckas pabora «[p1BMBKa pacTeHnin».

AKCcKypcusa «OCHOBHblE METOAbl U AOCTMXKEHUSI CENEKUMM PACTEHUMIM U XMBOTHbIX (Ha
CENEKUMOHHYIO CTaHUMIO, MNNEMEHHYI0 (epMy, COPTOUCMbITATENIbHbIA YYaCTOK, B TEMINYHOE
X039MCTBO, B N1abopaTopuio arpoyHMBEPCUTETA UM HAay4YHOMO LIEHTPA)».

Tema 16. BuorexHonornsa u CMHTeTU4YECKas 6uonorus

O6bekTbl, ucnonb3yemble B OUMOTEXHOMOrMW, — KIETOYHble W TKaHEBble KySbTypbl,
MUKPOOPraHm3Mbl, WX XapakKTepuctuka. TpaauvumoHHas 6uoTexHonorusa: xnebornedveHue,
NoSlyYeHne KUCIIOMOMOYHbIX MPOAYKTOB, BUHOAenne. Mukpobuonornyeckuin cnHtes. O6beKTbl
MUKPOBMONOrnyecknx TexHonorui. NMponssoacTeo 6enka, aMUMHOKUCIOT U BUTAMUHOB.



Co3paHvMe  TEXHOMOrMA W MHCTPYMEHTOB  LIefIEHAMNpaB/IEHHOMO  U3MEHEHUSI WU
KOHCTPYMPOBaHWSI FEHOMOB C LEefIbl0 MOJSTyYEHUS OPraHM3MOB M MX KOMMOHEHTOB, COAEpXXalLmX
He BCTpeyvarowmecs B npupoae bMoCUHTETMYECKME MYTMW.

KneTtouHasi uHxeHepusi. MeToapbl KynbTypbl KMETOK M TKaHEW PacTEHWMM M XKMBOTHbIX.
KprobaHkn. ComaTuueckasi rmbpuamsaums M coMaTUyeckui sMbpuoreHes. Kcnonb3oBaHue
rannoMagoB B Cenekuum  pacteHuin. [Oyeie \eomsmsx Vel [Avmsue

NEEREIRK 1 OGS HVE) B NEIUE NcKyccTBeHHOE OM/I0AI0TBOPEHME.,
PEKOHCTPYKLMA ANLIEKNIETOK U KJIOHMPOBAHUE XUBOTHbIX. METOA TpaHCMNaHTaumumn saep KNeTok.
“Bam le.01; 20! i M NHDEIRAD B
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XpOMOCOMHasi U reHHas WHxeHepwusl. UICKYCCTBEHHbIA CMHTE3 FeHa M KOHCTPyMpOBaHMWE
PEKOMOUHAHTHbIX AHK. Cae pPEX @HBG JlocTmxeHns n nepcnekTUBbI
XPOMOCOMHOW W TE€HHOM WHXEHEPUU. DKONIOTMYECKME U 3TUYECKME npobnemMbl reHHOW
NHXXEHEPUMN.

MeauumHckme 6uotexHonormn. MoctreHoMHas umdposBass meauumHa. MLUP-anarHocTuka.
MeTaboMOMHbIV aHann3, reHOLEHTPUYECKUIA aHaInM3 NpOTEOMa YenoBeKa A/sl OLEHKM COCTOSIHUS
ero 3goposbs. lcnonb3oBaHWe CTBOMOBLIX KMETOK. TapreTtHad Tepanua paka. 3D-
BronHxxeHepus ans pa3paboTku GyHaaMeHTaNbHbIX OCHOB MEAMLIMHCKMX TEXHOOMMIA, CO3AaHNS
KOMMJIEKCHbIX TKAHEW COYETAHMEM TEXHONOMMUIA TPEXMEPHOro BGMOMPUHTMHIA M ckaddonanHra
ANS pelleHmnst 3a4a4 NepcoOHann3MpoBaHHOM MEAULIMHBI.

Co3paHne BEKTOPHbIX BaKUMH C Uenblo obecrneyeHnss KOMOMHMPOBAHHOM 3aliMTbl OT
Bo36yanTenen OPBW, ycTaHOBNEHME MONEKYNSPHbIX MEXaHW3MOB (yHKUMOHMpPOBaHus PHK-
coAepXalimx BUPYCOB, Bbi3blBalOLLMX 0COHB0 onacHble 3abonieBaHnsl YenosBeka 1 XXMBOTHbIX.

AdeMoHcTpauumn

Tabnuubl 1 cxeMbl: «Mcnonb3oBaHMe MUKPOOPraHM3MOB B MPOMbILLIIEHHOM NPOU3BOACTBE,
«KneTtoyHas uHxeHepus», «[eHHas MHXeHepns».

JlabopaTopHas paboTa «/3y4yeHne 06beKTOB BMOTEXHOIOM N>,

MpakTuueckan pabota «[lonyyeHne MONOYHOKUCTIbIX NPOAYKTOB.

IKCKypcms «bnoTexHonorns — BaXkHenLwwas NpovM3BoaMTENbHAs CuMa COBPEMEHHOCTU (Ha
buoTexHonornyeckoe NPoOM3BOACTBO)>.



NJTIAHUPYEMBIE PE3YJ1IbTATbl OCBOEHUSA MPOrPAMMbI MO BUOJIOTMU HA
YPOBHE CPEAHEIO OBLLEIrO O6PA3OBAHUA
JINYHOCTHBDIE PE3YJ1bTATbI

®roC COO ycraHaeBnmBaeT TpeboBaHMA K pe3ynbTaTaM OCBOEHUS 06yvaroWwmnMmcs
nporpamm cpeaHero obuero 06pasoBaHms: IMYHOCTHbIE, METanpeaMeTHbIE U NMpeaMeTHbIE.

B CTpyKType NWYHOCTHbIX pe3yNnbTaTOB OCBOEHMS MNporpaMmbl No 61MON0rMK BblAeNeHbl
cnegylowme  COCTaBnsiolMe:  OCO3HaHMe  Oby4yalowmMUCa  POCCUMMCKOWM  FpakAaHCKOW
WOAEHTUYHOCTU — TOTOBHOCTM K CaMOPa3BUTUIO, CaMOCTOSTENbHOCTM W CaMOOMNpeaeneHuio,
HIME NIy K o0byyeHuio 6uonorum, IR [ave BHYTPEHHUX
ybeXXaeHni NMYHOCTM Ha OCHOBE KIHOYEBBLIX LIEHHOCTEN WM MCTOPUYECKMX TpaauUMi pa3BuTuS

6MoNOrMyeckoro  3HaHus,  OKBOOBOOOOOOKOMEQINA  PYKOBOACTBOBATLCA B CBOeEM
AEATENbHOCTUM LIEHHOCTHO-CMbIC/IOBBIMW  YCTAaHOBKAMK, MPUCYLLMMU CUCTEME BUOSTIOMMYECKOrO

obpa3oBaHus, HVH/ETEBICB-EHABOTHEIOA KynbTypbl, CUHarEBREN 7
CTPOUTb XXM3HEHHbIE M/1aHbI.

JINYHOCTHbIE pe3ynbTaTbl OCBOEHUSI MPOrpaMMbl MO BGMONOrMM AOCTUrAOTCA B €AMHCTBE
y4yebHOW W BOCMMTATENIbHOM AEeATENbHOCTU B COOTBETCTBUM C TPaAMUMOHHBIMU POCCUMINCKUMM
COUMOKY/bTYPHbIMK, UCTOPUYECKUMU U [YXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMM, MPUHSTBIMU B
oblecTBe npaBuWnamMM U HOPMaMU MOBEAEHWUS M CMOCOBCTBYIOT MpOLEccaM CaMOMO3HaHus,
CaMOBOCMUTAHUS M CaMOPA3BUTUSA, Pa3BUTMSI BHYTPEHHEN NO3ULMW JIMYHOCTM, MATPUOTM3MA U
YBaXXEHUSI K 3aKOHY W NpaBoOMopsiaKy, YesnioBeky Tpyda M CTaplieMy MOKONIEHMIO, B3aUMHOIO
yBaXeHUsl, OGEpeXXHOro  OTHOWEHUS K  KyNbTYpHOMY  HacneguMio U TpaauumsM
MHOrOHaLMOHaNbHOro Hapoda Poccuiickon ®eaepaumm, NpUpPoAE 1 OKPYXKatoLLEN Cpeae.

JINYHOCTHbIE pe3y/bTaTbl OCBOEHUS YY4EBHOrO npeameTa «buonorus» AoMKHbI OTpaXaTb
FOTOBHOCTb M CMOCOBHOCTb 06y4YatolmMXCcsl pyKOBOACTBOBAaTLCS CHOPMUPOBAHHON BHYTPEHHEN
NO3ULMEN JINYHOCTM, CUCTEMOMN LIEHHOCTHbBIX OPUEHTALIMI, NMO3UTUBHBIX BHYTPEHHMX YOEXAEHWUN,
COOTBETCTBYIOLUMX  TPAAWULMOHHBLIM  LIEHHOCTSIM  POCCMIACKOro  O6LEeCcTBa,  pacLUMpeHne
)KM3HEHHOr0 OrbiTa U OMbITa AEATENBHOCTM B MPOLECCE peaniv3aulmu OCHOBHbIX HarpaBieHui
BOCNUTATENbHON AEATENbHOCTM, B TOM YNC/IE B YacTu:

1) rpa>kaaHCKOro BOCNUTAHUSA:

ChOPMUPOBAHHOCTb  PAXXAAHCKOW  MO3UUMK  0By4aloLEerocss Kak  aKTUBHOrO MU
OTBETCTBEHHOMO Y/IEHa POCCUICKOrO 06LLEeCTBa;

OCO3HaHWE CBOMX KOHCTUTYUMOHHbIX MNpaB M 006s3aHHOCTEN, YBaXKEHME 3aKOHa MU
NPaBONOPSAKa;

FOTOBHOCTb K COBMECTHOW TBOPYECKOW AESTENIbHOCTU NPV CO3A4aHWM y4YebHbIX MPOEKTOB,
peLeHMN yYEBHBIX M NO3HaBaTENbHbIX 3a4a4, BbINOMHEHUM BUONOMMUYECKUX SKCNEPUMEHTOB;

CNOCOBHOCTL  OMpeaensTb COBCTBEHHYD MO3MUMIO MO  OTHOWEHMIO K  SIBNIEHUSIM
COBPEMEHHOW XM3HU U OBBSACHSTH €€;

YMEHWE YYUTbIBaTb B CBOMX AENCTBUAX HEOBXOAUMOCTb KOHCTPYKTUBHOIO B3aMMOAENCTBUSA
NoAeN C pasHbIMU YOeXKAEHMSIMU, KYNIbTYPHBIMU LIEHHOCTSIMM U COLIMAsbHBIM MOJIOXEHMWEM;

FOTOBHOCTb K COTPYAHWYECTBY B MpOLECCE COBMECTHOrO BbIMOSIHEHUS  YYEBHbIX,
MO3HaBaTESIbHbIX W  WUCCNEAOBaTEeNbCKMX 3aAay, YBaXKUTENIbHOTO OTHOLIEHUSI K  MHEHWIO
OMMOHEHTOB NMpY 06CY>KAEHWUU CMOPHBIX BOMPOCOB 61OMOrMUYECKOro coaep)KaHus;

FOTOBHOCTb K N'YMaHWUTapHOW M BOJIOHTEPCKOM AESATENBbHOCTY;

2) NaTpMOTUYECKOro BOCNUTaHUS:



CcchOpMMPOBAHHOCTb POCCMMUCKOM FPaXKAaHCKON MAEHTUYHOCTM, MAaTPUOTU3MA, YBaXKEHUS K
CBOEMY Hapopy, YyBCTBa OTBETCTBEHHOCTM neped PoauHOM, ropaocTu 3a CBOW Kpal, CBOHO
PoavHy, CBOM 53bIK M KyNbTYpY, NPOLUSIOE U HACTOsILLIEE MHOTOHALMOHaNbHOro Hapoaa Poccuu;

LIEHHOCTHOE OTHOLUEHWE K MPUPOAHOMY Hacneamio U NaMsTHUKaM npupoabl, AOCTVXKEHUAM
Poccun B HayKe, UCKYCCTBE, CNOpTe, TEXHOMOMUSIX, TPYAE;

CNOCOBHOCTb OLIEHMBATb BKaA POCCUMCKUX YYEHBIX B CTAHOB/IEHUE U pa3BUTUE Buonoruu,
MOHMMAHUS 3HA4YeHus OMONMOrMM B MNO3HAHMM 3aKOHOB MPUPOAbl, B >XU3HM YesloBEKa W
COBpPEMEHHOro obLecTBa;

naenHas yb6eXxxaéHHOCTb, FOTOBHOCTb K CNY>XEHUO 1 3awmTte OTeyecTBa, OTBETCTBEHHOCTb
3a ero cyavby;

3) AYyXOBHO-HPABCTBEHHOI0 BOCNUTAHMS:

OCO3HaHue AlYXOBHbIX LIEHHOCTEMN POCCUIACKOTO Haponaa;

CcOOpMUPOBAHHOCTb HPABCTBEHHOIO CO3HAHMSI, 3TUYECKOrO MOBEAEHMS;

CNoCOBHOCTb OLIEHNBATb CUTYALMIO U MPUHUMATb OCO3HAHHbIE PELLEHNS, OPUEHTUPYSCH Ha
MOPasnibHO-HPaBCTBEHHbIE HOPMbI U LIEHHOCTY;

0CO3HaHMe NIMYHOro BKJ1Iada B NOCTPOEHUE YCTOMUMBOro byayLiero;

OTBETCTBEHHOE OTHOLIEHNE K CBOMM POAMTENSIM, CO3AaHMNIO CEMbM HAa OCHOBE OCO3HAHHOIO
MPUHATUS LEHHOCTEN CEMENHOM YXXWU3HN B COOTBETCTBUM C TpaauLUMsiIMM HapoaoB Poccuu;

4) 3CTeTUUYECKOro BOCNUTaHUS:

3CTETUYECKOE OTHOLLEHME K MUPY, BK/KOYas 3CTETUKY 6biTa, HAay4HOro M TEXHUYECKOro
TBOpYECTBA, CNOPTa, TpyAa, OOLLECTBEHHbIX OTHOLLEHWI;

NMOHWMaHWE 3MOLMOHANBLHOIr0 BO3AEMUCTBUS XKMBOW NPUPOAbI N €€ LIEHHOCTH;

FrOTOBHOCTb K CaMOBbLIPQXXEHMIO B PasHblX BMAAX WCKYCCTBA, CTPEM/IEHME MPOSIBNSATb
KayecTBa TBOPYECKOW IMYHOCTU;

5) d¢dusmnueckoro BocnuTaHus, ((POPMUPOBAHUA KYJIbTYpPbl 3[0pPOBbSI M
3MOLMOHaNIbHOro 6s1arononyyms:

NMOHUMaHME 1 peanusaumst 340poBoro U 6esonacHoro obpasa XU3HU (340pOBOE NUTAHME,
cobnogeHne rMrmeHNYEcKnX NpaBul U HOPM, COaNaHCMPOBAHHBLIA PEXMM 3aHSTUA U OTAbIXA,
perynspHas @u3nyeckass aKTUBHOCTb), OepeXHOro, OTBETCTBEHHONO W  KOMMETEHTHOMO
OTHOLLEHMS K COBCTBEHHOMY (PU3NYECKOMY M NCUXMYECKOMY 340POBbIO;

MOHMMAHME LEHHOCTW MNpaBwWl WHAVBMAYANbHOMO W KOMNEKTMBHOMO 6e30macHoro
NOBEAEHMS B CUTYaUMSX, YrpOXKatoWmMX 340POBbIO U XXMU3HW Nloaen;

OCO3HaHWe MOCNeACTBUMA U HEMPUSTUS BpedHblX MNpuBblYeK (ynoTpebneHus ankorons,
HapKOTUKOB, KypeHus);

6) TpyAOBOIro BOCNUTAHMS:

FOTOBHOCTb K TPyAY, OCO3HAaHWE LIeHHOCTM MacTepcTBa, Tpyaonobue;

FOTOBHOCTb K aKTUBHOWN AESTENbHOCTU TEXHOMOMMYECKON N CoLMabHON HanpaBieHHOCTH,
CNOCco6HOCTb UHNLMMPOBATb, M/IAHMPOBATb Y CAMOCTOSITENIbHO BbIMOJIHATL TaKyl0 AEATENbHOCTD;

MHTEpEeC K pa3fiMyHbIM cepaM NpodhecCMoHanbHOM AEeATENbHOCTN, YMEHME COBEpLUATb
0CO3HaHHbIM BbIbOp 6yayLen npodeccun n peannsoBbiBaTb COOCTBEHHbBIE XXNM3HEHHbIE MaHbl;

FOTOBHOCTb W CMOCOBHOCTb K 06pa3oBaHMI0 M CaMOOOpa30BaHMI0 Ha NPOTSXKEHUM BCEN
XWU3HY;

7) 3KONOrM4ecKoro BOCNUTaHus:

3KOSI0rnyeckn LenecoobpasHoe OTHOLIEHNE K MPUPOAE KaK MCTOYHUKY XXU3HM Ha 3eMmre,
OCHOBE €€ CyLLIEeCTBOBaHUS;



MOBbILIEHNE YPOBHSI 3KOJIOMMYECKOW KyNbTypbl: NpUoOBpeTeHne onbiTa MIaHNUPOBaHUS
MOCTYMNKOB M OLIEHKW MX BO3MOXHbIX MOCNEACTBUMA ANs1 OKPY>KatOLLEW cpeabl;

0CO3HaHMe rnobanbHOro XapakTepa 3KOMIOrMYEecKMX npobneM M nyTenm MX pelleHus;

CNocobHOCTb MCMoNb30BaTh NpuobpeTaemble Mpu U3yyveHun GMONOrnM 3HaHUS U yYMeHUs
npu pewweHun npobneM, CBsA3aHHbIX C pauMOHanbHbIM NPUPOAONOSb30BaHMEM (cobntoaeHune
NpaBun MOBEAEHUSI B MPUPOAE, HaMpaB/fiEHHbIX HAa COXPaHEHME paBHOBECUS B 3KOCUCTEMAX,
OXpaHy BMAOB, 3KOCUCTEM, brocdepsl);

aKTMBHOE HENpUATUE OEUCTBUM, MPUHOCALUMX Bpea OKPYXKalowWen MpupoaHoM cpeae,
yMeHMe NpPOrHo3npoBaTb HebnaronpusTHble 3KONOrMYecKne nocneacTBust npeanpuHUMaeMblx
AENCTBUA U NpeaoTBpaLlaTh UX;

HalMunme pa3BUTOr0 3KOSIOMMYECKOTO MbIWIEHMS], 3KOSIOMMYECKOM KyNbTypbl, OMbiTa
AEATENIbHOCTM  3KOJIOTMYECKON  HaMpaBfIEHHOCTM, YMEHWS  PYKOBOACTBOBATbCS WMMU B
NMo3HaBaTE/IbHOW, KOMMYHUKATMBHOM M COLMANbHOW MNpPaKTUKe, TOTOBHOCTM K Yy4acTuUiO B
MPaKTUYECKON AeATENbHOCTN 3KOOrMUYECKOW HanpaBieHHOCTY;

8) UeHHOCTN Hay4YHOro NO3HaHUA:

COOPMUPOBAHHOCTb  MMPOBO33PEHUS,,  COOTBETCTBYIOLLErO  COBPEMEHHOMY  YPOBHIO
Pa3BUTMSI HaykKM UM  OBLIECTBEHHOM MpPaKTUKW, OCHOBAHHOrO Ha Auanore KynbTyp,
CnocobCTBYIOWEro OCO3HaHUIO CBOEro MecTa B MOJIMKY/IbTYPHOM MUPE;

COBEPLUEHCTBOBAHME S13bIKOBOM M UMTATENIbCKOM KyNbTypbl Kak CPeACTBa B3aMMOAENCTBUS
MeXAy NOAbMU N NO3HAHMS MUPa;

NoHMMaHune cneumdukn 6Monormm Kak Hayku, OCO3HaHuMa e€ ponum B (OpMMPOBaHWU
PaUMOHANILHOIO HAYYHOrO MbILLMIEHUS], CO3AAHMMN LIEIOCTHOrO MpeacTaBneHns 06 OKpyXKaloLeM
MUMpEe KaK O eAMHCTBE npupoabl, 4enoBeka M obuwectBa, B MO3HAaHUM MPUPOAHBIX
3aKOHOMEPHOCTEN M pelleHnn NpobnemM coxpaHeHUst NPUPOAHOrO paBHOBECUS;

y6eXXAEHHOCTb B 3HAYMMOCTM GMonormM Ans COBPEMEHHOW UMBMAM3aUMK: obecrieyeHus
HOBOIO YPOBHSI Pa3BUTUS MEAULMHbI, CO3AaHWE MEepPCrneKTUBHbLIX OMOTEXHOMOIMMM, CMOCOBHbLIX
pelaTb pecypcHble NpobnemMbl pa3BUTUSI YENOBEYECTBa, MOMCKA MyTEN BbiXxoda M3 rnobanbHbIX
3KONIOrnYeckmx npobnem n obecneyveHnss nepexoaa K yCTOMYMBOMY Pa3BUTUIO, pauMOHabHOMY
MCMONb30BaHWUIO NMPUPOAHbBIX PECYPCOB M (POPMUPOBAHUIO HOBLIX CTaHAAPTOB XW3HW;

3aMHTEPECOBAHHOCTb B MOMYYEHUN OMOMOMMYECKUX 3HAHWA B LENSIX MOBbILEHUS 06Lien
KyNbTypbl, €CTECTBEHHO-HAay4YHOM r[PaMOTHOCTM, KaK COCTaBHOM 4YacTu (YyHKUMOHANbHON
rPaMOTHOCTM 0by4atomnxcsi, GopMMpyeMon Npu n3yvyeHnn ruonoruu;

NMOHMMAHME CYLLHOCTU METOAOB [MO3HAHWUS, WCMOJSIb3yEMbIX B €CTEeCTBEHHbIX HayKax,
CNOCOBHOCTM  MCMONb30BaTb MOJIyYaeMble 3HAHWA ANs aHam3a WM OObSICHEHUSI  SIBNEHMM
OKPY>KaloLLEro Mupa M MNpPOUCXOAALWMX B HEM W3MEHEHUW, yMeHue paenatb O060CHOBaHHble
3aK/IIOYEHNST HA OCHOBE Hay4dHbIX (AKTOB WM MMEKWMUXCA AaHHbIX C LEeSbio  MOoSyyYeHus
[AOCTOBEPHbIX BbIBOJOB;

CNOCOBHOCTb CaMOCTOSITENIbHO  MCMONb30BaTb 6GuonornyeckMe 3HaHuS ANs1 peLlleHus
npobnem B peanbHbIX XN3HEHHbIX CUTYaUUSX;

OCO3HaHME LIEHHOCTM Hay4HOW AEeATEeNbHOCTM, FOTOBHOCTb OCYLUECTBASATb MPOEKTHYHO W
NCCNefoBaTENbCKYIO AeATENbHOCTb MHAMBUAYANbHO U B FPYMIE;

FOTOBHOCTb WM CMOCOBHOCTb K HenpepbiBHOMY 06pa3oBaHui0 M CaMo0bpa3oBaHuio, K
AKTMBHOMY TOJIYYEHMIO HOBbIX 3HaHWMN MO 6GMONOrMM B COOTBETCTBUM C  XKM3HEHHBLIMU
noTpebHoCTAMM.



METANPEOMETHbLIE PE3YJ1bTATbI

MeTanpeaMeTHble pe3ynbTaTbl OCBOEHMS ydyebHoro npeameTa «buonorms» BKAKOYAOT:
3HauMMble AN POPMUMPOBAHUS  MMPOBO33PEHUS  OByyaloWMXC  MeXAUCUMNAMHAPHbIE
(MexnpeaMeTHble) 0OLLEHAYYHblE MOHSATUS, OTpaXkalolwme LeNIOCTHOCTb HAaYYHON KapTUHbI MUpa
N cneumduky METOAOB MO3HAHUS, UCMOSIb3yEMbIX B €CTECTBEHHbIX HaykaX (BellecTBO, 3Heprus,
SIBNleHMe, MPOLIEeCC, CUCTEMA, Hay4dHblh (akT, NPUHUMMN, TUNOTe3a, 3aKOHOMEPHOCTb, 3aKOH,
Teopus, UccneaoBaHue, HabnogeHve, M3MepeHue, 3KCNEPUMEHT U ApYyrue); yHuUBepcCasbHble
yuebHble aenctBus (No3HaBaTeNbHblE, KOMMYHUKATUBHbIE, PErynsiTUBHbIE), obecneynBatoLme
opMmpoBaHue yHKUMOHANbHOM FPAMOTHOCTM M COUMANIbHOM KOMMETEHUMM O6y4datowmxcs;
CNocobHOCTb obyyatomxcs NCNonb30BaTb OCBOEHHbIE MEXANCLMMNIINHAPHBIE,
MUPOBO33pPEHYECKNE 3HAHUS W YHUBEpCanbHble YydyebHble AENCTBUS B MO3HABATENIbHON W
coumanbHOM NpakTuKe.

B pe3synbtaTe wm3ydeHuss 6uonormm Ha YpoBHe cpeaHero obuwero ob6pasoBaHus Y
obyuatowlerocss 6yayt cchopmMuMpoBaHbl MO3HaBaTeNbHbIE YHUBEPCAsIbHbIE Y4YebHble AENCTBUS,
KOMMYHUKATUBHblE YHMBEPCAsNibHble Yy4yebHble [AENCTBUSI, PEryNsiTUBHbIE YHMBEPCASIbHbIE
y4yebHble AENCTBUS, COBMECTHAsI AEATENbHOCTD.

MeTanpegMeTHble pe3ynbTaTbl OCBOEHUS MporpaMMbl cpegHero obuwero obpasoBaHus
AOMKHbI OTPaXaTb:

OBnageHne yHuBepcaJ/ibHbIMM y4e6HbIMM NO3HaBaTe/IbHbIMU AEACTBUSIMMU:

1) 6a30Bble slornuecKkme AencTBuN:

CaMOCTOATENbHO (POPMYNIMPOBaTL WM aKTyanu3uMpoBaTb Mpobnemy, paccmaTpuBaTb eé
BCECTOPOHHE;

MCNo/b30BaThb NPV OCBOEHUM 3HAHMIN NPUEMbI TOMMYECKOrO MbILWNEHUS (aHanns3a, CUHTE3a,
CpaBHeHUSs, Knaccudukaumm, 0606LEHMS1), pacKpbiBaTb CMbICST 6GUOMOrMYECKUX MOHSATUN
(BbIAENSATH MX XapaKTepHble NPU3HaKW, YCTaHaBIMBATb CBSA3U C APYrMMU NOHATUAMN);

onpeaenaTb UEnM [eaTenbHOCTW, 3adaBasi MapaMeTpbl U KPpUTEPUM UX  AOCTUXKEHMS,
COOTHOCUTb pe3yNbTaTbl AeATENbHOCTM C NOCTABEHHBIMU LENSMu;

MCNonb3oBaTb 6MONOrMYEcKMEe MOHATUS ANs O06bSCHEHUS (DAKTOB W SIBIEHMM XKMBOW
NpupoAbl;

CTPOUTb JIOFMYECKMEe paccy>XaeHns (MHAYKTUBHbIE, AeAYKTUBHbIE, MO aHanormm), BbisIBASTb
3aKOHOMEPHOCTN U MPOTUBOPEYNST B pacCMaTpUBaEMbIX SIBNeHUsIX, (PopMyMpoBaTh BbiBOAbI U
3aK/IHOYEHUS;

MPUMEHSITb CXEMHO-MOAENbHbIE CPEeACTBa ANS NPEACTAB/IEHMS CYLUECTBEHHbIX CBA3EN WU
OTHOLUEHWUA B M3y4YaeMblX GMOMorMyecknx ob6bEKTAX, @ TaKXKe MPOTUBOPEYMA pa3HOro poaa,
BbISIBNIEHHbIX B Pa3M4YHbIX MHHOPMALIMOHHbBIX UCTOYHUKAX;

pa3pabaTtbiBaTb M/aH pelweHns npobnembl C y4ETOM aHann3a MMeLWUXcs MaTepuasbHbIX
N HeEMaTepuanbHbIX PeCYpCOB;

BHOCUTb KOPPEKTMBbI B [AEATENbHOCTb, OLEHMBATb COOTBETCTBME pe3yNbTaToB LensiM,
OLIEHMBaTb PUCKM NOCNEACTBUIN AEATENBHOCTY;

KOOPAMHMPOBATb W  BbINOMHATL paboTy B YCNOBUSIX peanbHOro, BUPTYasbHOro U
KOMBMHMPOBAHHOIO B3aMMOAENCTBUS;

pa3BMBaTb KPeaTUBHOE MbILLSIEHNE MPU PELLEHMM XKMU3HEHHbIX NPobem.

2) 6a3o0Bble uccnepoBaTesibCKue AencTBvs:



BNageTb HaBblkaMKM Yy4ebHO-UCCneaoBaTeNbCKON M MPOEKTHON AeATEeNbHOCTU, HaBblKaMu
paspelleHnss npobneMm, CrnocO6HOCTbIO M FOTOBHOCTBIO K CaMOCTOSTENIbHOMY MOMCKY METOA0B
peLleHns NpaKTUYeCcKMX 3aaay, MPUMEHEHUIO Pa3/IMYHbIX METOAOB MO3HAHWUS;

MCNOMb30BaTb Pa3/iMyHble BUAbl AEATENbHOCTM MO MOSyYEeHUKD HOBOMO 3HaHWUS, ero
WHTepnpeTaumm, nNpeobpasoBaHMI0 U MPUMEHEHUIO B y4ebHbIX CMTyauusix, B TOM 4ucrie npu
CO34aHUN Y4ebHbIX U COLMAbHbIX MPOEKTOB;

bopMMpoBaTb Hay4dHbIA TUM MbIWAEHUS, BNAAETb HAyYHOW TEPMUHOOIMEN, KITHOYEBBLIMU
MOHATUSIMU U METOLAMM;

CTaBuUTb U (HOPMyNMpoBaTb COBCTBEHHbIE 3adauv B 06pa3oBaTeNbHOM AEATENbHOCTU WU
YXU3HEHHbIX CUTYaUMsX;

BbISIBNISITb  MPUYNHHO-CNEACTBEHHbIE CBA3W W aKTyanu3upoBaTb 3afady, BblABUraTb
rmnoTesy e€ peleHnsl, HaxoauTb apryMeHTbl ANS [0Ka3aTeNbCTBa CBOWMX YTBEPXKAEHWUN,
3a4aBaTb NapaMeTpbl U KPUTEPUN peLEHUS;

aQHanM3npoBaTb MOMlyYEeHHbIE B XOAE peleHns 3afavn  pe3ynbTaTtbl, KPUTUYECKK
OLEeHMBaTb UX AOCTOBEPHOCTb, MPOrHO3MPOBaTb M3MEHEHWNE B HOBbIX YC/TOBUSX;

AaBaTb OLEHKY HOBbIM CUTyaLMsIM, OLE€HUBATb NPUOBPETEHHDIN OMbIT;

OCYLLECTBNATb LeNeHanpaB/eHHbIN MOUCK MepeHoca CpeacTB M CnocoboB AeNCTBUS B
npodeccmoHanbHyo cpeay;

YyMETb  MNEpeHOCUTb 3HaHMA B MO3HABATE/NIbHYKD M MNpaKTUYeckyt  obnactu
XN3HeaesaTenbHOCTH;

YMETb MHTErPMpPOBaThb 3HAHMS U3 pa3HbIX NpeaMeTHbIX obnacten;

BblABMraTb HOBble MAew, npeanaratb OPUrMHanbHble MOAXOAbl W PeLeHusi, CTaBUTb
npobnembl 1 3aga4n, AONyCKaloLWmMe aNbTEePHATUBHbIE PeLUEHUS.

3) pa6oTa c nHcdopmaumeir:

OPWEHTMPOBATLCS B Pa3NYHbIX MUCTOYHMKaX WHMOpMaumm (Tekcte ydebHoro nocobwus,
Hay4HO-MOMY/NISIPHOM NMTepaType, GMONOrMYECcKUX CMOBapsiX M CNPaBOYHMKAX, KOMMbIOTEPHbIX
6asax paHHbIX, B WHTepHeTe), aHanu3npoBaTb WHGPOPMALMIO Pa3/IMYHbIX BUAOB W (opM
npeacTaBneHunsi, KpUTMYECKN OLeHNBaTb €€ AOCTOBEPHOCTb M HEMPOTUBOPEYMBOCTD;

¢opMynmMpoBaTb 3anpocbl M MPUMEHSITb pas3nnyHble MeToAbl Mpu MOoUcKke u oTbope
6ronornyeckor MHhopMaummn, HeobxoaAMMON ANs BbINOIHEHUS YYEOHbIX 3a4aY;

npuobpeTtaTb OMNbIT WUCMOSIb30BaHUS MH(MOPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOMMI,
COBEPLUEHCTBOBATb KY/bTYPY aKTUBHOMO MCMOJSIb30BAHWS Pa3NYHbIX MOUCKOBbLIX CUCTEM;

CaMOCTOSTENIbHO  BblbMpaTb  OMTUMasnbHYylO (OpMy MpeacTaBneHns  HMoNornMyecKkon
nHdopMaumm (cxemol, rpadvkn, gnarpammbl, Tabnuubl, pPUCYHKN U Apyroe);

MCNoNb30BaTb Hay4yHbIM $A3blK B KayecTBe cCpeacTtBa npu pabote € 6Guonormyeckon
nHGOpMaUMen: NPUMEHATb XMMUYECKUe, (Gusandeckne M MaTeMaTUyeckume 3Hakm M CUMBOSbI,
dopmynbl, abbpeBmaTypy, HOMEHKNATypy, WCMNOMAbL30BaTb W Mpeobpa3oBbiBaTb 3HAKOBO-
CUMBOINYECKME CPeACTBa HarnsgHoCTy;

BNageTb HaBblkaMW pacro3HaBaHWs W 3aWwuTbl  WHOpMaunuM, MHGOPMALIMOHHOM
6e30MacHOCTV INYHOCTM.

OBnageHne yHuBepcaJ/ibHbiIMM KOMMYHUKATUBHbIMU AEACTBUSIMM:

1) obwieHue:

OCYLLECTBNATb KOMMYHMKaUMM BO BCeX cpepax >KM3HW, aKTMBHO y4acTBOBaTb B Avanore
WA OUCKYCCUMM MO CyLLecTBy obcyxaaemoi TeMbl (YMeHWe 3ajaBaTb BOMPOCHI, BbICKA3biBATb
CYXXAEHUSI OTHOCUTENbHO BbIMOSIHEHUSI MNpPeAnaraeMov 3adayn, Y4YuTbiBaTb WHTEpPECHl U
COrNacoBaHHOCTb NMO3ULMI APYIUX YYACTHUKOB AManora uavM ANCKyccumn);



pacrno3HaBaTb HeBepbanbHble CpeacTBa OOLWEHMs, MOHMMaTb 3Ha4YeHWe CouMasbHbIX
3HAKOB, MPeANOCbINIOK BOSHUKHOBEHWNS KOHMIMKTHBIX CUTyaUMi, YMETb CMSiryaTb KOH(INKTbI 1
BECTW MepPeroBopsbl;

BNageTb pPasnMyHbIMKM crnocobamm oOLIEHMS M B3aMMOAEWCTBUS, MOHMMaTb HaMEpEHUS
APYTUX NIOAEN, NPOSIBNATb YBAXMTENbHOE OTHOLWIEHME K cobecelHMKy U B KOppeKTHoON dopme
opMynMpoBaTb CBOM BO3PaXKEHUS;

pa3BEPHYTO W JIOTMYHO M3MaraTb CBOK TOYKY 3PEHUS C MCMOSIb30BAHMEM $13bIKOBbIX
CpeacTs.

2) coBMeCTHas AeATesIbHOCTb:

MOHMMaTb U UCMONb30BaTb MpPeMMyLLEecTBa KOMaHAHOM W MHAMBMAYanbHOM paboTbl npu
peweHnn buonornyeckon npobnembl, 060CHOBLIBaTb HEOOXOAMMOCTb MPUMEHEHMS TPYMNMNOBbIX
(opM B3aMmMoaencTemsl Npu peleHnn y4ebHon 3aaauu;

BbIOMpaTb TEMATMKY WM MEeTOoAbl COBMECTHbIX AENCTBMM C YY4ETOM OOLWMX WMHTEpPECoB U
BO3MOXXHOCTEN KaXkA0ro YfieHa KONNEKTUBA;

MPUHMMaTb LUENN COBMECTHOW AEATENbHOCTM, OpraHvM30BbiIBaTb M KOOPAMHWPOBATb
AEUCTBUSI MO €€ [AOCTMXKEHMWIO: COCTaBnsATb NNaH AENCTBMKW, pacnpeaenstb poan C YYETOM
MHEHWI YYaCTHMKOB, 06Cy>aaTb pe3ynbTaTbl COBMECTHOM paboThbl;

OLIEHMBaTb KAQYeCTBO CBOEro BKMaAa M KaXAoro y4aCTHMKA KOMaHAabl B 06WMI pe3ynbTaTt
Nno pa3paboTaHHbIM KPpUTEPUSIM;

npegnaratb HOBble MPOEKTbl, OLUEHMBATb WMAEM C MO3ULMN HOBW3HbI, OPUrMHANBbHOCTH,
MPaKTUYECKON 3HAYMMOCTK;

OCYLIECTBNATb MO3UTUBHOE CTpaTErnMyeckoe MOBeAEHME B Pas/IMYHbIX  CUTYyauMsiX,
NPOSIBNISATL TBOPYECTBO U BOOOpaXkeHMe, ObiTb MHULMATUBHBIM.

OBnapgeHue yHMBepcasibHbIMU PeryiiTUBHbIMU AeNCTBUSAMM:

1) camoopraHusaums:

MCNonb30BaTb OWMONOrMYECKNE 3HaHUS AN BbISBNEHWS NpobneM M MX pelleHust B
YXM3HEHHBIX N Y4YEOHbIX CUTyaumsX;

BbIGMpaTb Ha OCHOBE OMONOrMYECKMX 3HAHWWA LIeNEBbIE U CMbICIIOBbIE YCTAHOBKU B CBOMX
JENCTBUAX W MOCTYMNKax MO OTHOLIEHWIO K >XMBOM NPUPOAE, CBOEMY 3[10POBbI0 U 3[40POBbIO
OKpY>KatoLLmX;

CaMOCTOSATENIbHO OCYLLECTBNSATb MO3HABATE/IbHYIO AESTENbHOCTb, BbISBNATL Mpobnemsl,
CTaBuTb M (HOpMyIMpoBaTb COBCTBEHHblE 33JaynM B 06pa30BaTENbHOM AEATENbHOCTU U
XXMU3HEHHBIX CUTyauMsIX;

CaMOCTOATE/IbHO COCTaBNATb MJaH PeLleHnst NpobnemMbl C y4ETOM MMEIOLMXCS PecypCoB,
COBCTBEHHBIX BO3MOXHOCTEN U MPeArnoYTEHUN;

AaBaTb OLEHKY HOBbIM CUTYaLMsIM;

pacLLUMpSATb PaMKK y4ebHOro npeaMeTa Ha OCHOBE JIMYHbIX NMPEeANOYTEHUN;

AenaTb OCO3HaHHbLIN BbIGOP, apryMeHTMPOBaTb ero, 6paTb OTBETCTBEHHOCTb 3a PELUEHNE;

OLeHMBaTb NPUOBPETEHHBIN OMbIT;

cnocobcTBoBaTh HOPMMPOBAHMIO U NPOSIBIEHMIO LUMPOKOM 3pyAMLMM B pa3HbiX 061acTsix
3HAHMIN, NOCTOSIHHO MOBLILATbL CBON 06pa30BaTENbHbIN U KYNbTYPHbIA YPOBEHD.

2) CaMOKOHTpPOJIb:

AaBaTb OLEHKY HOBbIM CUTYauUMsIM, BHOCUTb KOPPEKTUBLI B AEATENIbHOCTb, OLEHMBATb
COOTBETCTBUE pPe3yNbTaTOB LIENSM;



BNageTb HaBblkaMy MO3HaBaTENbHOM pediekCnM Kak OCO3HaHMS COBEPLUAEMbIX AENCTBUN
M MbICIUTENbHBIX NMPOLECCOB, MX Pe3y/bTaToOB M OCHOBAHWUI, UCMOb30BaTb NPUEMbI pedriekcum
AN OLUEHKM CcUTyaumm, BblIbopa BEpPHOro peLleHust;

YMETb OLEHMBATb PUCKN U CBOEBPEMEHHO NMPUHMMATL PELLEHUS MO NUX CHUXKEHWIO;

NPUHMMATb MOTUBbI U APryMEHTbI APYrnX NpU aHann3e pesynbTaToB AesATEeNbHOCTY;

3) npuHsTue cebs n gpyrunx:

npuvHMMaTh cebs, NOHMMas CBOM HEeAOCTaTKM U AOCTOMHCTBA;

NPWHMMATbL MOTUBbI M ApryMeHTbl ApYrnX Npu aHanuse pesynbTaToB AesTEeNbHOCTY;

npu3HaBaTb CBOE NpaBo M NpaBo ApPYrMX Ha OLWMOKK;

pa3BMBaTb CNOCOHBHOCTb MOHMMATbL MUP C NO3ULMK APYroro YesnoBeka.

NMPEAMETHDIE PE3YJIbTATDI

MNpeaMeTHble pe3ynbTaTbl OCBOEHUS codepaHus ydebHoro npeameta «buonorns» Ha
yrnybnéHHOM ypOBHE OpUEHTUpOBaHbl Ha obecneyeHne NpodunbHOro obydeHms obydarowmxcs
6uonorun. OHM BKNKOYAOT: crieumduryeckue ans 6G1oNormm HayyHble 3HaHWS, YMEHUS U CNocobbl
AENCTBMIN MO OCBOEHMWIO, MHTEPMNpPETaUMM U Npeobpa3oBaHUIO 3HaHWKM, BUAbI AEATENbHOCTM MO
MOMYYEHMIO HOBbLIX 3HAHWMA U UX MPUMEHEHUIO B PasfiMyHbIX y4ebHbIX, @ TakXke B peasibHbIX
XXU3HEHHbIX cuTyaumsax. NpeamMeTHble pe3ynbTaTbl NpeacTaBieHbl Mo rogam N3yvyeHus.

MNpeameTHble pe3ynbTaTbl OCBOeHMs y4vebHoro npeametra «buonorns» B 10 HER
[O/MKHbI OTpaXaThb:

CchOpPMMPOBAHHOCTb 3HAHUN O MecTe U ponn 6MONOrMN B CUCTEME ECTECTBEHHBLIX HayK, B
(opMMpOBaHUM E€CTECTBEHHO-HAy4YHOW KapTWHbl MWpa, B MO3HAHWM 3aKOHOB MNPUPOAbI U
peweHn npobnem paunoHanbHOro NpUpPoAOMNONb30BaHMS, O BKIaAe POCCUMCKUX M 3apybexHbIX
Y4Y€HbIX B pa3BuTne bmuonorum;

BNageHne cucteMonm OMONOrMYECKMX 3HAHMKM, KOTOpasi BK/IKOYAET: OCHOBOMOJSAraroLlimne
buonornyeckme TepPMUHbI M MOHATUS (OKM3Hb, KNeTKa, opraHuM3M, MeTabonmsM, romeocrtas,
camoperynsiums, camoBOCrpousBeeHne, HacneaACTBEHHOCTb, N3MEHUYMBOCTb, POCT U pPa3BUTUE),
buonornyeckne Teopum (knetodyHas Teopusi T. LBaHHa, M. LneipeHa, P. Bupxosa,
XPOMOCOMHasi Teopusi HacneactseHHoctn T. MopraHa), yyeHuns (H. W. BaBunoBa — O UeHTpax
MHOroobpasnsi U MPOUCXOXAEHUSI KYNbTYPHbIX PacTeHWi), 3akoHbl (eanHoobpasnsi NOTOMKOB
NnepBOro MNOKOMEHUs, pacLUensieHns, YACTOTbl raMeT, He3aBUCMMOro HacnenosaHus . MeHgens,
rOMOJIONMYECKMX PSAOB B HacneACTBEHHOM u3MeHumBocT H. W. BaBunosa), npuHUMMbI
(KoMnneMeHTapHOCTK);

B/laJieHNe OCHOBHbIMM MEeTOAaMM HAy4HOro MO3HaHWS, MCMOJSb3yeMblX B 6MONOrnyeckmx
nccneaoBaHMaX XUBbIX 06beKTOB (ONMcaHne, naMepeHune, HabnogeHme, SKCNEPUMEHT);

YMEHWe BblAensiTb CYLeCTBEHHbIE MPU3HAKW: BMPYCOB, KNETOK MPOKapuOT U 3yKapuoT,
OAHOK/IETOYHbIX M MHOFOK/IETOYHbIX OPraHM3MOB, B TOM 4ucne 6akTtepui, rpuboB, pacTeHun,
XXMBOTHbIX M YesioBeKa, CTPOEHUSI OPraHOB M CUCTEM OPraHOB PAcTEHMN, XXMBOTHbIX, YE/TOBEKA,
MPOLIECCOB XM3HeAeATENbHOCTHN, NPOTEKAlOWMX B OPraHn3Max pacTeHuM, XXUBOTHbIX U YenoBeka,
buonornyeckux npoueccos: obMeHa BelecTs (MeTabonmam), npespaLleHnst s3Heprum, 6poxeHus,
aBTOTPO(PHOro M reTepoTpoHOro TUMOB MUTAHUS!, (POTOCMHTE3a M XEMOCUMHTE3a, MUTO3Q,
Meno3a, ramMeToreHesa, 3MOpuoreHesa, MOCTAIMOPUOHANBHOIO  Pa3BUTUSI,  PA3MHOXEHWS,
WUHAVBWAYANIbHOMO Pa3BUTUSI OpraHu3Ma (OHTOreHesa), B3auMOAEWCTBUSI MeHOB, reTeposunca,
NCKYCCTBEHHOro 0T6OpPA;

YMEHMe YCTaHaBnMBaTb B3aMMOCBSA3M MeXAYy OpraHoMaamMu KIeTKM U ux GyHKUMSMM,
CTPOEHUEM KNETOK pasHbIX TKAHEW M UX (PYHKUMAMM, MeXAY OpraHaMm U CUCTEMaMMU OpraHoB Yy



PacTEHUIN, >XMBOTHbIX WM 4YenoBeka M MX (QYHKUMAMM, MeXay CUCTEMaMM OpPraHoB W UX
dyHKUMSMK, Mexay 3TanamMum obMeHa BelecTB, 3TanaMM KETOYHOrO UMKNA M XKU3HEHHbIX
LUMKNOB OPraHuM3MoB, 3TanaMu 3MOPUOHANbLHOMO pasBUTUS, TEHOTUMNOM W (PEHOTUMOM,
deHoTMNOM 1 hakTopamm cpeabl 0bUTaHuS;

YMEHME BbISIBNATb OTNIMUUTENbHbIE MPU3HAKM XXUBbLIX CUCTEM, B TOM 4UWUCNE PacTEHWUN,
YXMBOTHbIX N YeNOoBeEKa;

YMEHMEe MCMNoSb30BaTb COOTBETCTBYIOLME APryMEeHTbl, BMONOrnyeckyto TEpMUHOMOTUIO U
CUMBOINKY AN AoKa3aTeNbCTBa POACTBA OPraHM3MOB Pa3HbIX CUCTEMATUYECKMX rpynn;

yMeHue pelaTb bronornyeckme 3agaudu, BbiSBASATb NMPUMUMHHO-CNEACTBEHHbIE CBSA3N MeXay
nccnegyeMbiMm 6MoNOrMyYeckMMmM npoueccamm U SBMEHUSIMKU, AenaTb BbiBOAbI M MPOrHO3bl Ha
OCHOBAHMM MOJTYYEHHbIX Pe3y/bTaToB;

YMeHMe BbIMONHATbL NabopaTopHble M npakTuyeckne paboTbl, cobnwogaTe npaswuia npu
paboTte ¢ y4ebHbIM 1 nabopaTopHbIM 060pyaOBaHUEM;

YMEHMEe BblABUraTb T[UMOTE3bl, MPOBEPSATb WX 3SKCMEPUMEHTANbHbIMKM  CpeacTBaMy,
dopmMynnpys Lenb UCCNefoBaHUsl, aHaNM3MpoBaTb MNOMyYeHHbIe pe3ynbTaTbl U AenaTh BbiBOAbI;

YMEHME y4yacTBOBaTb B Y4yebHO-MUCCNeAoBaTeNbCKON paboTe no 6umonornu, 3KOIorun u
MeaMuMHe, NpoBOAMMON Ha 6a3e LWKOMbHbLIX Hay4yHbIX 06WEecTB, U NyblMYHO NpeacTaBnaTb
NOSTyYeHHble pe3ynbTaThl HA YYEHUYECKUX KOHepeHUMSsIX;

YMEHME OLEHMBATb 3TUYECKME acrekTbl COBPEMEHHbBIX UCCNeAoBaHUA B 0bnactn 6uonorum
n MeanumHbl (KNOHMPOBAHWE, WCKYCCTBEHHOE OMI0A0TBOPEHUE, HanpaBfeHHOE W3MEeHeHue
reHoMa W co3faHune TpaHCreHHbIX OpraHM3MoB);

YMEHME OCYLLECTBNATb OCO3HaHHbIV Bbi6op 6yayluen npodeccnoHanbHON AeSTENbHOCTU B
obnactn 6uonornm, MeanumHbl, GUOTEXHONOIMKN, BETEPUHAPWM, CENbCKOrO XO35MCTBa, MULLEBON
MPOMBbILLNEHHOCTH, YrNybnsTb NO3HaBaTENbHbLIN MHTEPEC, HAaNPaBIEHHbIN HAa OCO3HAHHBIV BbIGOP
COOTBETCTBYIOLLEN Npodeccnn 1 npoao/mkeHne 6uonornyeckoro 06pa3oBaHNs B OpraHM3auusx
cpeaHero npodeccnoHanbHOro U Bbiclero obpasoBaHusl.

MNpeaMeTHble pe3ynbTaTbl OCBOeHMs ydebHoro npeameTa «buonorus» B 11 wee
[O/MKHbI OTpaXaThb:

COOPMUPOBAHHOCTb 3HAHUIN O MECTE N POnn BUONOMMKN B CUCTEME ECTECTBEHHBIX HayK, B
(bopMMpOBaHUM COBPEMEHHOM ECTECTBEHHO-HAYYHOM KapTWHbI MUPa, B MO3HAaHUMW 3aKOHOB
NpuvpoAbl U peLleHUn IKOMorMyeckux nNpobnemMm yenoBevecTBa, a TakXXe B pelleHuMM BOMpOCOoB
paLMOHasibHOro NpMpoAonosib30BaHus, U B GOPMMPOBaHMM LIEHHOCTHOIO OTHOLIEHUS K Npupoae,
06lLecTBy, YenoBeKy, O BKIaAe POCCUUCKMUX W 3apybeXxHbiX Y4YEHbIX-6MOMOroB B pasBUTUE
6uonoruu;

YMEHMe BfafleTb CUCTEMOM BMONOrMYECKUX 3HAHMM, KOTOPasi BK/IOYAET OMnpeaeneHus u
MOHMMaHME CYLIHOCTM OCHOBOMONaralowWwmx 6MonorMyeckux TEPMMHOB UM MNOHATMM  (BUA,
akocucteMa, 6uocdepa), 6uonornyeckme Teopun (3BOMOLUMOHHAsS Teopuss Y. [apBuHa,
CUHTEeTMYeckas Teopust agonouun), ydyeHuss (A. H. CesepuoBa — O NyTsX M HanpaBfeHUsIX
asonouunn, B.U. BepHaackoro — o 6uoctepe), 3akoHbl (reHeTU4Yeckoro paBHosecust k. Xapau u
B. BaiHb6epra, 3apoppiwieBoro cxoactBa K. M. Bbapa), npasuna (MuHumyma tO. Jlnbuxa,
3KOMOrMyeckon nNmpammnabl sHeprumn), rmnoTtesbl (runoTesa «mmupa PHK» Y. F'vnbepTa);

yMEeHMe BnafeTb OCHOBHbIMA METOAAMM HAy4yHOro MO3HaHusl, WCMNONb3yeEMbIMA B
buonornyecknux uccneaoBaHUsX XMBbIX OOBLEKTOB M 3KOcUCTeM (OMMCaHWE, U3MepeHue,
HabnoaeHne, 3KCNEpUMEHT), cnocobaMu BbISIBIEHUS M OLEHKW aHTPOMOreHHbIX WU3MEHEHWA B

npupoae;



YMEHVE BbIAENATb CYLWeCTBEHHble MpuU3HaKuM: BMAOB, OGMOreoueHO30B, 3KOCUCTEM W
6uocdepbl, CTabunuanpyowero, ABMXYLLEMO W  pa3pbiBalOWLEro ecTeCTBEHHOro 0Tbopa,
aNsIoNaTpPUYecKoro U CUMMMNATpPMYeckoro BnaoobpasoBaHns, BAMSHUS ABWXKYLUMX CMN 3BOIOLNN
Ha reHodoHA MonynsuMmn, NPUCNocobNeHHOCTN OpraHM3MoB K cpeae ObuTaHus, YepenoBaHMS
HanpaB/ieHNI 3BONOLMMN, KPYrOBOPOTa BELLECTB M MOTOKA SHEPIrMN B 3KOCUCTEMAX;

YMEHME YCTaHaBIMBaTb B3aMMOCBS3M MeXAy NpoLeccaMun 3BOIOUMM, ABVXKYLLUMMW CUTAMK
AQHTpOMOreHe3a, KOMNOHEHTAMM Pa3INYHbIX SKOCUCTEM M MPUCMIOCOBNEHNSIMN K HUM OPraHM3MOB;

YMEHME BbISB/SATb OTINYUTENbHBIE NPU3HAKM XUBbIX CUCTEM, NMPUCMOCO61IEHHOCTL BUAOB K
cpeae o6buTaHusa, abuoTuueckMx U BUOTUYECKMX KOMMOHEHTOB 3KOCUMCTEM, B3aMMOCBS3EWN
OpraHM3MoB B COObLLECTBAX, @aHTPOMOreHHbIX M3MEHEHWM B 3KOCMCTEMAxX CBOEN MECTHOCTY;

YMEHME WUCMONb30BaTb COOTBETCTBYIOLIME APryMEHTbl, BMONOrMYECKY0 TEPMUHOMOTUIO U
CUMBOMIMKY [ANS [OKa3aTeNnbCTBa pPOACTBA OPraHM3MOB pPasHbIX CUCTEMATMYECKMX pynm,
B3aMMOCBSI3M OpraHM3MOB M cpefbl 06UTaHWs, eAUHCTBa 4YenioBeyeckuX pac, HeobxoamMocCTu
COXPaHEHUs1 MHOroobpasunsi BUAOB WM 3KOCMCTEM KaK YC/IOBUSI COCYLLECTBOBAHMS MPUpOAbl W
4yenoBeyecTsa;

yMeHue pewaTb buonormyeckne 3agayu, BbisiBASATb NPUUMHHO-CNIEACTBEHHbIE CBA3M MEXAY
nccnefyemMbiMm 6MONOrMyeckuMm npoueccaMmmn u sBfleHusIMK, AenaTb BblBOAbl M MPOrHO3bl Ha
OCHOB@HMW MOyYEHHbIX Pe3ynbTaToB;

yMeHMEe BbINOMHATL NlabopaTopHble M NpakTudeckme paboTel, cobniogaTe npaBuna npu
paboTe ¢ y4ebHbIM 1 nabopaTopHbIM 060pyI0BaHUEM;

YMEHME BbIABUraTb IMMNOTE3bl, MPOBEPSATb WX 3KCMEPUMEHTANIbHbIMU  CPEeACTBaMy,
dopmynunpys uenb nccnefoBaHns, aHaIM3npoBaTb MOSyYEHHbIE pe3ynbTaTbl U AeNaTb BbIBOAbI;

YMeHMEe y4yacTBOBaTb B Y4yebHO-MUCCNeaoBaTeNbCKON paboTe no 6umonornv, 3KOIorun u
MeaMuMHE, NMpOBOAMMON Ha 6a3e LWKOJIbHbIX Hay4HbIX 06wWecTB, M NybAM4yHO NpeacTaBnsiTb
Nosly4YeHHble pe3ynbTaTbl HA YYEHUYECKUX KOH(epeHUMsX;

YMEHME OLUEHMBATb TUMNOTE3bl M TEOPUM O TMPOUCXOXKAEHMM DKU3HW, 4YeroBEKa W
yenoBeyeckMx pac, O MNPUYMHAX, MOCNEACTBMSIX M cnocobax npeaoTBpalleHusl rnobanbHbiX
n3MeHeHun B Gruocdepe;

YMEHME OCYLLECTBNATb OCO3HaHHbIV Bbi6op Byayluen npodeccnoHanbHON AesSTENbHOCTU B
obnactu 6uonorun, 3KOIOrMK, NPUPOAONOSIb30BAHMS, MeANUMHbI, BUOTEXHONIOMMK, NMCUXONOrNN,
BETEPMHAPWM, CEMIbCKOM0 XO3AWCTBA, NMULLEBON MPOMBIWIEHHOCTK, YrNybnsaTe NO3HaBaTeNbHbIV
MHTEepeC, HanpaB/ieHHbIN Ha OCO3HAHHbLIN BbIGOP COOTBETCTBYIOLWEN Npodeccnm 1 NpoaocHKEHME
6uonornyeckoro obpasoBaHus B OpraHMsaumsax cpefHero npogeccMoHanbHOro M BbICLLEro
obpazoBaHus.



TEMATUYECKOE NJIAHNPOBAHME

10 KJIACC
Ne° HanMeHoBaHue pa3genoB u TeM Konutecreo vacos AnekTpoHHble (undposbie)
n/n nporpamMmbl Bcero KouTponbH | - Mpakrutec ob6pa3soBaTesibHble pecypchl
ble paboTtbl | kue paboTbl

1 buonorma kak Hayka

2 XuBble cMCTEMbI N UX U3ydeHne 1

3 Bbuonorusa knetku 2 0.5

4 XnMmnyeckas opraHu3aumsa KneTku 10 1 1

5 CTpoeHue 1 PYHKUMK KNETKN 8 2

6 O6MeH BeLlecTB 1 nNpespalleHne 9 1 1
SHEepruun B KneTke

7 HacneACTBeHHfm NHbopMaums u 9 1 0.5
peanusauns eé€ B KneTke

8 XXUBHEHHbIN LUMKN KNETKU 6 1

9 CTpoeHue n PyHKUMM OpraHM3MOoB 17 1 1.5

10 zzi::;;;il-éme N passutne 8 1 i5
[eHeTWKa — HayKa o

11 HacneACTBEHHOCTU U U3MEHUYMBOCTHU 2 0.5
OpraH13MoB

12 3aKOHOMEPHOCTM HaCNeACTBEHHOCTH 10 1 1

13 3aKOHOMEPHOCTN U3MEHUYMBOCTU 6 1

14 [eHeTuKa yenoseka 3 0.5

15 Cenekums opraHM3mMoB 4 1

16 buoTtexHonorna u cMHTeTUYecKas 4




buonormsa

17

Pe3epBHOe Bpems

OBLLEE KOJINYECTBO YACOB 10 NMPOIrPAMME

102
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MPOBEPAEMbBIE HA EI3 NO BUOJIOTNN TPEBOBAHUSA K PE3YJIbTATAM OCBOEHUSA
OCHOBHOW OBPA30BATEJ/IbHOW NPOrPAMMbI CPEAHEIO OBLLEIO OGPA30BAHUA

Kon
nposeps
eMoro
Tpe6oBa
HUS

MpoBepsieMble Tpe60BaHUS K NpeAMEeTHbIM pe3yJ/ibTaTaM OCBOEHUSA
OCHOBHOM 06pa3oBaTes/ibHOW NPorpaMmbl cpeaHero oéwero
obpasoBaHus

ChopMMPOBAHHOCTb 3HaHMM O MecTe W ponu  6uonorMm B CUCTEME
€CTECTBEHHbIX HayK, B (POpPMMPOBAHWM COBPEMEHHOW €ECTECTBEHHOHAYYHOW
KapTWHbl MWUpa, B MO3HAHMM 3aKOHOB MpuMpoAbl U pPELIEHUN XKU3HEHHO
BaXHbIX COLMANbHO-3TUYECKMX, SKOHOMMYECKMX, 3KOMOrMyeckux npobnem
yenoBeyectBa, a TakKkKe B  pelleHMM BOMPOCOB  paLMOHasIbHOMO
Npupoaononb30BaHnsi, B (OPMUPOBAHUM  LEHHOCTHOrO OTHOLWEHMS K
npupo/e, 06LIECTBY, YENOBEKY; O BKIA/IE POCCUNCKUX U 3apyBEXHbIX YUEHbBIX
— 6buonoros B passuTMe buonormm

BnapeHve cucteMolt 3HaHMM 06 OCHOBHbIX METOAAX HAy4yHOro MO3HaHMs,
MCNONb3YEMbIX B OMOMOrMYECKMX WCCNEAOBaHUSIX XMBbIX OOBLEKTOB U
akocucteM (onmcaHue, U3MeEpeHue, NpoBeaeHue HabnaeHwu); crnocobamm
BbISIBNIEHNS U OLEHKM aHTPOMOreHHbIX U3MEHEHWI B NPUpOaE.

YMeHne BbiABUraTb UMNOTE3bl, MNPOBEPATb WX  SKCNEPUMEHTAsIbHbIMM
cpeactBaMmn, GOpMynMpys LieNb UCCNEA0BaHNS, aHaIM3NPOBaTb NONyYEHHbIE
pe3ynbTaThbl U AeNaTb BbIBOAbI.

BbisBNeHWE 3aBMCMMOCTM MeXay MCCieayeMbiMU BeNnYMHamn, obbsCHEHME
MOJTYYEHHBIX Pe3ysbTaToB M (POPMYMPOBaHUE BbIBOAOB C MCMOJb30BAHMEM
HaY4HbIX NMOHATUIA, TEOPUIN N 3aKOHOB

YMeHne BnafeTb CUCTEMOM OMONOMMYECKUX 3HAHMKM, KOTOpasl BKJIHOYaET:
ocHoBonosararowme bmuonornyeckme TePMUHbI U NOHATUS (PKU3Hb, KNIETKA, TKaHb,
opraH, opraHuaMm, BuAa, nonynauusi, skocuctema, 6uoueHos, 6uocdepa;
MeTabonM3M, [rOMeOCTa3, KIETOYHbIM WMMYHUTET, OWOCMHTE3 6enka,
buononumepbl,  OMCKPETHOCTb,  CaMoperynsiumMsi,  CaMOBOCMPOM3BEAEHNE,
HacneacTBEHHOCTb, U3MEHUMBOCTb, SHEPrO3aBMCUMOCTb, POCT U pa3BUTHE);
Buonornyeckne Teopun: KnetovHas Teopus T. LBaHnHa, M. LnenpeHa, P.
BupxoBa; KnoHanbHO-CenekTMBHOro uMMyHuteTa I. Ipnunx, U.1. MeuyHnkoBa,
XPOMOCOMHasi Teopusi HacneacTBeHHOCTM T. MopraHa, 3aKoH 3apOoAbILLIEeBOro
cxoactea K. bapa, asontounoHHas Teopusa Y. [dapBuHaA, CUHTETMYECKad
Teopust  3BOMOUMKM, Teopus  aHTpororeHesa Y. [lapsBuHa; Teopus
buoreoueHosa B.H. Cykauésa; yuyeHne H.W. BasBunoBa 0 uUeHTpax




MHOroobpasnsi M MPOUCXOXAEHUS KyNbTYPHbIX pacTeHuin, ydeHne A.H.
CeBepuoBa 0 NyTAX W HarnpaBneHnax 3Bonoumm, ydeHme B.U. BepHaackoro —
0 buocdepe);

3aKOHbl (eanHoobpa3nsi MOTOMKOB MEpPBOro  MOKOMEHUS,  pacLuensieHns
NPU3HAKoB, HE3aBMCMMOro HacnegosaHusi npu3HakoB [.  MeHgens;
CLeNnIEHHOro HacneoBaHUS MPU3HAKOB M HapylleHus cuenyieHns reHos T.
MopraHa; roOMOJIOrMYECKUX psSiAOB B HACNEACTBEHHOM M3MeH4umMBOCTM H.U.
BaBunoBa, reHetuyeckoro paBHoBecusi k. Xapaum wu B. BanHb6epra;
3apoabieBoro cxoactBa K. bapa; buoreHeTnyeckmin 3akoH 3. ekkens, .
Mionnepa);

APUHUMMbI (YACTOTbI FaMeT, KOMMNIEMEHTAPHOCTH);

npasuna (MmHuMyma [O. JIMbuxa, 3KOMOrMYECKOM MMpamMuabl 4ucen,
6uomaccel 1 aHeprum);

rmnoTe3bl (koauepBaTHoM A.W. OnapuHa, nepBu4Horo 6ynboHa [Ix. XonaenHa,
mMukpocdep C. dokca, pnbosunma T. YHek)

YMeHne pelwaTtb MOMCKOBblE BMONOrMyeckne 3aayu; BbISIBNSTb MPUYMHHO-
CNEeACTBEHHbIE CBSI3N MeXAay uccneayeMbiMu 61Monormyeckummn obbekTamu,
npoueccamMn W SBMEHVSIMW; AenaTb BbiBOAbI M MPOrHO3bl HAa OCHOBAHWM
NONYYEHHbIX pe3ynbTaToB;

COCTaBNsATb TEHOTUMUYECKME CXEMbl CKPELUMBAHMSA ANS  pas3HbiX TUMOB
HacneaoBaHWsl NPU3HAKOB Y OPraHM3MOB, COCTAB/ISTb CXEMbI MEPEHOCA BELLECTB
M 3HEpPruM B 3KocUcTEMax (LEENM NUTaHMUS, NULLEBbIE CETH)

YMeHMe YCTaHaBMBaTb B3aMMOCBSA3N MeXxay CTpoeHMeM U (YHKUMSIMU:
OpraHou0B, KMNETOK pasHbIX TKaHeW, opraHaMu M CUCTEMAMM OPraHoB Yy
PacTeHUW, XXMBOTHbIX W YeNoBeKa; Mexay 3TanamuM obMeHa BeLEeCTB;
3TanamMm KNETOYHOrO LMKMIA M XXU3HEHHbIX UWKIOB OpraHM3MoOB; 3Tanammu
3MOPUOHANBHOIrO pPa3BUTUSA; TEHOTUNOM U (HEHOTUNOM, (EHOTUNOM W
akTopamn cpeabl 06UTaHMS; NpoueccaMn 3BOMOUNN; ABVKYLLMMW CUMTAMMI
aHTpoMoreHe3a; KOMMOHEHTaMU Pas/IMyHbIX SKOCUCTEM N NPUCNOCObIeHNSIMU
K HAM OpraHn3moB

YMeHue BblAensiTb CyLeCTBEHHbIE NPU3HAKN:

CTPOEHUS BUPYCOB, KIETOK MPOKAapMOT M 3YKApWOT, OAHOKIETOYHbIX |
MHOIOKNETOYHbIX OpraHM3mMoB, BWAOB, OMOreoUeHO30B, I3IKOCUCTEM W
6uocepbl; CTpOEHMS OpPraHOB WM CUCTEM OpPraHOB pPaCTEHWUNA, >KUBOTHbIX,
YyesioBeka; MNPOLECCOB >XU3HeAEsTeNIbHOCTM, MNPOTEKaWmMX B OpraHu3Max
PacTEHUWA, >XMBOTHbIX W 4enoBeka, 6uonornyeckux npoueccoB: o6MeHa
BewecTts (MeTabonuam), MHoOpMaLUMM N NpeBpaLleHns dHeprun, GpoxeHus,
aBTOTPOPHOrO M reTepoTpodHOro TUMNOB NUTaHMSA, (QOTOCUHTE3A MU




XEMOCUHTE3a, MUTO33, Melno3a, raMeToreHesa, 3MbpuoreHesa,
MOCT3MOPUMOHANBHOMO Pa3BUTUS, PA3MHOXEHUS!, UHAMBWUAYAIbHOTO Pa3BUTUS
opraHu3sMa (OHTOreHesa), B3aMMOJEWNCTBUS TEHOB, reTepo3uca; AeNUCTBUM
MCKYCCTBEHHOI0 0T60opa, CTabunnsMpyoLLEro, ABUXKYLLErO U Pa3pbiBaloLLErO
€CTECTBEHHOro  OTOOpa;  ajonaTpu4yeckoro U CUMMNATPUYECKOro
BMAO0OOPA30BaHNS; BAUSHUS ABWMXKYLIMX CW 3BOMOLMM  Ha reHodoH.
nonynauuMu;  NPUCNOCOBMIEHHOCTM  OpPraHM3MOB K  cpefle  0buTaHus,
yepeaoBaHWs HanpaBNeHW 3BOJIIOLUN; KPYroBOpoTa BELUECTB M MOTOKa
3Heprumn B 3KOCUCTEMAX

CopMMPOBaHHOCTb YMEHMS BbIAENATb CYLLECTBEHHbIE MPU3HAKWU BUPYCOB,
KNeTOK MpoOKapuMoT W 3yKApWOT, OAHOK/IETOYHbIX M  MHOMOKIETOYHbIX
OpraHu3MoB, BMAOB, 6BMOreoLEeHO30B M 3KOCMCTEM; OCO6EHHOCTM MPOLECCOB
obMeHa BeLWeCcTB W npeBpalleHnss 3Heprun B KneTke, (OTOCMHTE3],
MaCTUYECKOrO M SHEPreTUYEecKoro obMeHa, XeMOCUHTE3a, MUTO3a, Menosa,
ONSIOAOTBOPEHMUS, Pa3BUTUSI U PA3MHOXEHWUS, MHAMBMAYANIbHOMO pPa3BUTUS
opraHuama (oHTOreHesa), 60pbbbl 3a CyWeCcTBOBaHME, €CTEeCTBEHHOro
otbopa, BMAOO6pa30BaHWUS, MNPUCNOCOOMEHHOCTM OpraHM3MOB K cpeae
061TaHMs, BNIUSHUS KOMMOHEHTOB 3KOCUCTEM, aHTPOMOreHHbIX U3MEHEHWUA B
3KOCMCTEMAX CBOEW MECTHOCTW, KpyroBopoTa BELIECTB W MNpeBpaLLEHUS
3Heprumn B bruocdepe

YMeHne KCnonb30BaTb COOTBETCTBYIOLME aAPryMeHTbl, 6uonornyeckyto
TEPMUHOJIOTMIO M CUMMBOJIMKY ANS1 AOKa3aTeNnbCTBa POACTBA OPraHM3MOB
pa3HbIX CUCTEMATUYECKMX T[PYMnmn; B3aMMOCBSI3M OpraHM3MOB UM Cpeabl
obuTaHns; eaMHCTBa YenoBeYeCcKMX pac; HeobxoaMMoCTn 340poBOro obpasa
XXW3HM, COXpPaHeHus1 pa3Hoobpasvs BWAOB W 3KOCUCTEM KaK YCIOBUS
COCYLLIECTBOBAHMS MPUPObl U YeNoBEYECTBa

YMeHne KpUTU4eCcKn oueHnBaTb MHGOpMaUmMo BMOIOrnMYeckoro coaepXaHus;
WHTEPNpPETMPOBaTb 3TMYECKME acCrnekTbl COBPEMEHHbIX WCCeAOBaHUN B
6buonormnM, ™MeauuuHe, OGuoTeExXHONOrMKn;  paccmaTpuBaTb  rnobanbHble
aKonormyeckmne npobnemMbl CoBpeMeHHOCTH, OPMMPOBATb MO OTHOLUEHMIO K
HUM COBCTBEHHYHO MO3ULINIO




MNEPEYEHDb 3JIEMEHTOB COAEPXXAHMSA, NPOBEPAEMbIX HA EI3 NO BUOJIOTUA

Kop

MpoBepsieMbiii 3/IEMEHT coAep)XaHua

buonorunsa kak Hayka. XKuBble CUCTEMbI U NX N3YyHEHUE

1.1

CoBpeMeHHasi 6uonormsi — KOMMJEKCHass Hayka. buonormyeckne Hayku u
u3yyaemble MMM npobnembl. PyHAAMeEHTaNbHble, NPUKIAAHbIE W  MOUCKOBbLIE
Hay4Hble UCCneaoBaHuns B buonorunu.

3HayeHne 6uonormnm B (POPMMPOBAHUM COBPEMEHHOW ECTECTBEHHO-HAY4YHOM
KapTWHbl Mupa. [Mpodeccuun, cBsizaHHble C 6uonornein. 3HaveHue 6uonormn B
NMPaKTUYECKOM [ESTENbHOCTM YesioBeKa: MeauuMHe, CeNbCKOM  XO3SUCTBE,
NPOMBILLSIEHHOCTWN, OXpaHe Npupoabl

1.2

XuBble cucTeMbl Kak npeaMeT u3ydeHuss buonormmn. CBOWMCTBA XXMBbLIX CUCTEM:
€IMHCTBO XWMMMYECKOr0 COCTaBa, AWCKPETHOCTb W LENOCTHOCTb, C/IOXHOCTb W
yrnopsiIo4EHHOCTb CTPYKTYPbI, OTKPbITOCTb, camMoopraHm3aums,
CaMOBOCHMPOU3BEAEHME, Pa3aPaXXUMOCTb, U3MEHUYMBOCTb, POCT M pa3BUTHE.
YPOBHN OpraHmM3aumMmM XXUBbIX CUCTEM: MOJNEKYNSIPHbIN, KIETOYHbIA, TKaHEBbIN,
OpraHU3MeHHbIN, NOMYNALMOHHO-BUAOBON, 3KOCUCTEMHbBIA (BUOreoLieHOTUYECKUN),
6roctepHbIi. Mpouecchkl, NPOUCXoAALIME B XUBbIX cucTeMax. OCHOBHbIE NPU3HAKM
XXMBOro. XXu3Hb Kak hopMa CyLLECTBOBAHNS MaTeEpUK

1.3

Metoabl 6uonormyeckon Hayku. HabniogeHve, w3MepeHue, 3IKCNEPUMEHT,
cucTeMatmsaumsi, MeTaaHanu3. [oHATME O 3aBUMCMMOM U HE3aBMCMMOM
nepemMeHHon. [MnaHMpoBaHME 3KcnepuMeHTa. locTaHOBKa M MpOBEpPKa rMMoTes.
HyneBas runotesa. [loHaTMe BbIGOPKM W €& [ocToBepHOCTb. Pas3bpoc B
buonornyecknx fAaHHbiX. OueHKa [OCTOBEPHOCTM MOMYYEHHbIX pe3ynbTaToBs.
MPUYNHBI UCKaXKEHUS pe3yfibTaToB 3KCrNepuMeHTa. [loHATME CTaTUCTUYECKOro
Tecta

KneTka kak buonormyeckas cucrteMa

2.1

Knetka — CTpPyKTYpHO-(PYHKLUMOHANbHAs eauHMua >XMBOro. WCTopusi OTKpPbITUS
knetkn. Pabotbl P. Tyka, A. JleBeHryka. KnetouHas Teopusi (T. LUBaHH, M.
LLinenpaeH, P. BupxoB). OCHOBHbIE NOMNOXEHNSI COBPEMEHHOMN KNETOYHON TEOPUMN.
MeToabl MONEKYNSIPHOW M KNETOYHOW 6MONOrMK: MMKPOCKONWS, XpoMmaTorpadus,
anekTpogopes, mMeToq MeYeHbIX aTOMOB, AvddepeHumnanbHoe
LeHTpndyrnpoBaHme, KybTMBMPOBAHME KIETOK

2.2

XMMMYECKUA COCTaB KNETKU. MaKpo-, MUKPO- U YNbTPaMUKPO3eMeHThI. Boaa un eé
pofib Kak pacTBOPUTENs, peareHTa, yyacTue B CTPyKTYPUPOBaAHWM KIETKM,
TennoperynaumMu. MuHepanbHble BELLECTBa KNETKKU, UX Buonorndeckas ponb. Ponb
KaTMOHOB N aHMOHOB B K/ETKE.




Bruonormyeckne nonumepsbl. benkn. AMUHOKMCIOTHBIM cocTaB 6enkoB. CTpyKTypbl
6enkoBon Monekynbl. MepBuYHas CTpyKTypa 6enka, nentuaHas ceasb. BropuyHas,
TpETUYHas, YeTBEpTMYHAs CTPyKTypbl. [eHaTypauusi. CBoicTBa 6enkoB.
Knaccndmkaums 6enkos. bronorndeckme gyHkunmn 6enkos.

Yrnesoabl. MoHOCaxapuabl, Aucaxapubl, onuvrocaxapvabl W nonvcaxapuasl.
Obwmii nnaH  CTpoeHnss U U3NKO-XMMUYECKME  CBOWCTBA  Yr/IEBOAOB.
Buonornyeckune yHKUMKN yrneBoaos.

Jvnnabl.  TuapodunbHO-rMapodobHble  CBOMCTBA. Knaccudwvkauus nvnuaos.
Tpurnvuepuabl, docdonunnabl, BoCkM, cTepouabl. buonornyeckmne pyHKUMN
nunnaos. ObLyme cBOMCTBa 6MONOrMyeckmx MeMbpaH — TEKYYECTb, CMOCOBHOCTb K
CaMO3aMbIKaHWIO, MONYNPOHNLIAEMOCTb.

HykneunHoBble kucnotbl. AHK u  PHK. CTpoeHne HyKIEMHOBbLIX KWUCIOT.
Hykneotuabl. MpuHUMN KoMmnneMeHTapHocTu. [lpasuno Yapradda. CTpykTypa
AHK — naBorHas cnupanb. MecTtoHaxoxaeHune un 6uonornyeckune gyHkummn AHK.
Buabl PHK. ®yHkumn PHK B kneTke.

CrpoeHne wmonekynbl AT®. Makposprudeckme cBsisu B Monekyne ATO.
Buonornyeckne dyHkumMn AT®. BOCCTaHOBNEHHbIE MEPEHOCYMKM, UX (DYHKUMWN B
knetke. CekBeHnpoBaHue [JHK.

CTpykTypHasa 6wuonornsi: 6uoxmMmumyeckme wu 6Guodusndeckne unccnegoBaHUs
COCTaBa M MPOCTPAHCTBEHHOW CTPYKTYpbl BioMonekyn

2.3

Tunbl  KNETOK:  3yKapuoTMyeckass W npokapuotuyeckasi.  CTpyKTYypHO-
(pyHKUMOHaNbHblE 06pa30oBaHUs KNETKW.

CTpoeHne npoKapuOTUYECKOM KNETKU. KneTouHass cTeHka 6akTepui U apxem.
OcobeHHOCTN CTpOeHMs1 TreTepoTPO(PHOM WU  aBTOTPO(HOM MPOKAPUOTUYECKMX
KneTok. MecTo 1 ponb NpokapuoT B b1oLieHo3ax.

CTpoeHre ¥ (YHKUMOHMPOBAHME 3yKapuOTUYECKON KneTku. [lna3MaTuyeckas
MeMbpaHa (nnasmanemma). CTpykTypa nia3MaTMYeCckon MembpaHbl. TpaHCnopT
BEWECTB 4Yepe3 MnjasMaTUYeckylo  MeMmbpaHy: naccvBHbin  (anddysus,
obneryéHHass anddysnsa), akTMBHbLIM (MEPBUYHBLIA W  BTOPUYHBLIN  AKTUBHbIM
TpaHcnopT). MonynpoHuuaeMocTb MeMbpaHbl. PaboTa HaTpuii-kanMeBoro Hacoca.
SHAOUMTO3: NMMHOUMTO3, daroumTtos. dk30umnTo3. KnetoyHas cteHka. CTpykTypa u
(DYHKLMM KNETOYHOM CTEHKW pacTEHUIA, FpMbOB.

Lutonnasma. LuTto3onb. LuTockenet. [ewxeHune wumutonnasmbl. OpraHovapl
knetkn. OgHoMeMbpaHHble opraHomabl KNeTku: aHaonnasMatuyeckas cetb (IAMC),
annapat [onbAXKW, JM30COMbl, WX CTpoeHMe W  yHKUMK. B3anMocss3b
oAHOMeMbpaHHbIX opraHouaoB KneTku. CTpoeHue rpaHynspHOro peTuKysyMma.
CuHTE3 pacTBOpMMbIX 6enkoB. CHHTE3 KIETOYHbIX MeMbpaH. [naakun
(arpaHynsipHbld)  3HAOMMA3MaTUYECKUA  peTukynyM. CekpeTopHasi  (yHKUMS




annapata [onbgku. TpaHCNOpT BeWecTB B KieTke. Bakyonu pacTUTesbHbIX
KneTok. KnetouHbi cok. Typrop.

MonyaBTOHOMHbIE OpraHOMAbI KNETKU: MUTOXOHAPUK, NNacTuabl.

CTpoeHVne M (QYHKUMM MWUTOXOHAPWMM M nnactvug. [lepBuYHble, BTOPUYHbLIE U
CINIOXHble nnactuasl (pOoTOCMHTE3NPYIOLLNX 3YKapuorT. XnoponnacThl,
XPpOMOMJIACTbl, NENKONIACTbI BbICLLIMX PACTEHUINA.

HemembpaHHble opraHomabl KneTkn CTpoeHve U QYHKUMM  HeMeMOpaHHbIX
opraHovMaoB KIeTkn. PubocoMbl. MukpodunameHTbl. MblleYHble  KNEeTKW.
MukpoTpy60ukn. KneTouHbln LeHTp. CTPOEHNE U ABMXEHUE XXIYTUKOB U PECHUYEK.
MWKpOoTpybOUKM LMTONMA3Mbl. LieHTprone.

Anpo. Obonouyka sapa, XpOMaTWH, KapuonnasMma, SAPbIWKWA, UX CTPOeHuE W
YyHKUMK. SaepHbii  6enkoBbi  MaTpuKC. [MpOCTPaHCTBEHHOE PaCnoNIOKEHME
XPOMOCOM B UHTepda3HOM sape.benku xpoMaTuHa — rmMCTOHbI.

KnetouHble BktoYeHUs. CpaBHUTENbHAas XapaKTepuCTMKa KNeTOK 3yKapuoT
(pacTUTENbHOM, XXMBOTHOW, FPUBHON)
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AccuMunaums M- AMCCUMUNALMSA — OBE CTOPOHbl MeTabonusMa. Tunbl obMmeHa
BELLECTB: aBTOTPOMHbLIA M FeTepoTpPOdHbIA. YyacTue Kucnopoaa B OOMEHHbIX
npoueccax. JHepreTuyeckoe obecneyeHne KneTkn: npesBpaweHve ATO B
0bMeHHbIX npoueccax. ®epMEeHTAaTUBHLIA  XapakTep peakuMn  KIETOYHOro
mMeTabonuama. PepMeHTbl, MX CTPOEHME, CBOWCTBA W MEXaHWU3M [AEeNCTBUS.
KodepmeHTbl. OTAnumnst chepMeHTOB OT HeopraHM4eckux KaTanmsaTopoB. benku-
aKTMBATOpPbl U  6enKN-MHrnmbuTopbl. 3aBUCMMOCTb CKOPOCTM  (PepMeHTaTUBHbIX
peakuuin OT pa3fMyHbIX haKTOpPOB.

MepBUYHbIN CUMHTE3 OpraHMYecKMx BewecTB B kneTtke. ®doTtocnHTe3. Posb
X0ponnacTtoB B npouecce @OTOCMHTe3a. CeeTtoBass M TeMHoBas  asbl.
MpOAYKTMBHOCTE (POTOCMHTE3a. BnusHWe pas3nnyHbix (akTOpoB Ha CKOPOCTb
(poToCnHTE3a. 3Ha4eHne PoTOCUHTESA.

XeMocuHTe3. Pa3Hoobpasve OpraHn3MOB-XEMOCMHTETUKOB: HUTpudUumpytomne
b6akTepun, xenesobaktepun, cepobakTepun, BOAOPOAHblIE bakTepun. 3HadeHue
XEMOCUHTE3A.

AHaspobHble opraHusMbl. Buabl 6poxeHus. [poaykTbl 6poxeHns u - ux
NCMONb30BaHNEe 4YesioBEKOM. AHAspO6Hble  MUMKPOOPraHu3Mbl  Kak  Ob6beKTbl
6uoTexHonornm n Bo3byautenn 6onesHen.

A3pobHble OpraHusMbl. JTanbl 3HEpPreTMyeckoro obmeHa. [loaroToBUTENbHbIN
aTan. [nmMkonu3 — 6eckncnopogHoe pacluensieHne rnKo3bl.

Buonormyeckoe OKWUCNEHWE, WM KNETOYHOE AblXaHue. Ponb MuTOXOHApPUIA B
npoueccax éuonormyeckoro okucneHus. Linknunyeckne peakumn. OkncnutenbHoe
dochopunuposaHue. lNpeumyliectsa aspobHoro Nyt obmeHa BelecTB nepen




aHaspo6HbIM. IDDEKTUBHOCTb SHEPreTUUYECKOrO 06MeHa

2.5

Peakuun ™MaTpuyHOro cuHTe3a. [IpMHUMN KOMMIEMEHTAPHOCTU B  peakumnsax
MaTPUYHOrO CMHTe3a. Peanusaumsi HacneaCTBEHHOM MHMOPMauUmK. eHeTUYEeCKun
KOA, €ero CBOMCTBa. TpaHCKpUNuusi — MaTpuyHbii cuHTe3 PHK. [puHUMnb
TPAHCKPUMUUN:  KOMIMJIEMEHTAPHOCTb, aHTUMapanienbHoOCTb, aCUMMETPUYHOCTD.
TpaHcnauma n e€ 3Tanbl. Yyactne TpaHcnopTHeix PHK B 6uocuHTese 6enka.
Ycnosua 6uocnHTesa 6enka. KoauvpoBaHue amumHOKMCNOT. Ponb pubocom B
buocnHTese benka.

OpraHu3aumsa reHoMa y npoKapuoT M 3yKapuoT. Perynsaums akTUBHOCTM FeHOB Y
npokapuot. unote3a onepoHa (®. Xakob, X. MaHo). Perynsuma o6GMeHHbIX
npoLeccoB B keTke. KNeToyHbli roMeocTas.

Bupycbl — HekneTtouHble (OpMbl XM3HWM M obnuraTHble napas3wnTtbl. CTpoeHue
NPOCTbIX U CNOXHbIX BUPYCOB, PETPOBMpPYCOB, bakTepnocdaros.

BupycHble 3aboneBaHusi 4YenoBeka, >XMBOTHbIX, pacteHuin. CMUA, COVID-19,
coumasnbHble U MeanumMHCKue npobnemsl

2.6

KneTouHblli UMKN, ero nepuoabl U perynaums. MHTepdasa n mutos. OcobeHHoCTH
npoueccos, npoTekawwmx B uWHTepdase. [loaroToBka KAETKM K AeNeHuto.
MpecnHTeTMYECKUN (MOCTMUTOTUYECKUA), CUHTETUYECKUA U MOCTCUHTETUYECKUM
(NpeMMUTOTUYECKNIA) Neproabl MHTepdasbl.

MaTtpuuHbii  cnHTe3 [OHK — pennukaums. MpuHumnbl  pennvkaumm  OHK:
KOMMNIEMEHTAPHOCTb,  MOJSIYKOHCEPBATUBHbIN ~ CUMHTE3,  AHTUMNAPaNNENbHOCTb.
MexaHn3sm pennukauum AOHK. Xpomocombl. CTpoeHne XpoMocoM. Tenomepbl U
TenoMepasa. XpPOMOCOMHbIM Habop KNeTkn — KapuoTun. [unnouaHbii 1
rannovaHbii - Habopbl  XpOMOCOM. [OMONMOrMYHbIE ~ XPOMOCOMbI.  [lonoBble
XPOMOCOMB!.

[deneHve knetkn — muto3. Cragum MMTO3a M NpoMCXoAsilume B HUX MpoLecChl.
Tunbl MuTO3a. KapuvOKMHE3 M LMTOKMHE3. buonornyeckoe 3HayeHwe MUTOo3a.
PerynsiumMa MMTOTUMYECKOro UMKna KneTku. NporpamMmmpyemast KnetovHas rmbenb —
anonTos.

®DyHKUMOHaNbHasa reHoM1Ka

OpraHu3m Kak buonormyeckasl cucreMa

3.1

OfHOK/ETOYHbIE, KOMOHWaNbHbIE, MHOMOKNETOYHblE OpraHM3mMbl U MHOMOTKaHEBbIE
OpraHu3Mbl.

®opMbl  pa3MHOXeHWs opraHu3MoB: 6ecnonoe (BKOYasi BereTaTMBHOE) MU
nonosoe. Buabl  6ecnonoro  pasMHOXEHWs::  MOYKOBaHWE,  Cropynaums,
(pparMeHTaums, KINOHMPOBaAHKE.

MonoBoe pa3sMHoXeHue. onoBble KNeTkn, unn rametbl. Meinos. CTagum Menosa.




MNoBeaeHMe XpoMocoM B Meno3e. KpoccuHroBep. Bruonormyeckuin cMbici Menosa u
MonoBoro npouecca. Menos n ero MeCTo B XXM3HEHHOM LIMKJ1E OpraHN3MOB.
MNpeasapoabileBoe pas3sBuTUE. [aMeToreHes Yy >KMBOTHbIX. [lonoBble Xenesbl.
O6paszoBaHue 1 pas3BuTUE MOJIOBbIX KNeTok. CnepMaToreHes un ooreHes. CTpoeHne
nonoBbIX Knetok. OnnoaoTBOpeHMe W 3MOpPUOHaNbHOE pas3BUTUE KUBOTHDIX.
Cnocobbl 0oNn1o0A0TBOPEHMS: HAPYXXHOE, BHYTPEHHee. [TapTeHoreHes.
NHavBmayanobHoe passutve opraHmaMoB (oHToreHes). Cragum 3MbpuoreHesa
XUBOTHbIX (Ha npumepe nArywkn). OpobneHve. Tunbl apobneHns. OcobeHHOCTH
ApobneHns MnekonuTalowmx. 3apoableBble NUCTKU (racTpynaums). 3aknagka
OpraHOB M TKaHEM W3 3apoAbllEBbIX JIMCTKOB. B3anMHoe BMsiHWME 4acteun
pa3BuBalollerocs 3apoabiwa (3MOpuoHanbHas MHAYKUMS). 3aknagka nnada
CTPOEHUS XXMBOTHOFO KaK pe3ynbTaT MEpPapXMYEeCcKUX B3aMMOAENCTBMI TEHOB.
BnusiHne Ha aMbpuoHanbHOE pa3BUTUE Pa3INYHbIX (haKTOPOB OKPYXKatOLLEN Cpefbl.
PocT 1 pa3BuTHne XUBOTHbIX. MNoCcTaMBpuoHanbHbI nepuod. MNpsiMmoe u HenpsiMmoe
pa3sutne. PasButMe C MeTaMopdo30M Y 6eCrno3BOHOYHbIX M MO3BOHOYHbIX
XXMBOTHbIX. Buonornyeckoe 3HayeHWe npsiMOro W HenpsIMOro pasBuUTUS, UX
pacnpocTpaHeHue B npupoge. Tunbl pocTa XXUBOTHbIX. PakTOpbl perynsauumn pocra
XXUBOTHbIX U 4Yenoseka. CTagmMu nocTaMOPUOHANBHOMO Pa3BUTUS Y XKUBOTHbIX U
yenoseka. Nepnoabl OHTOreHesa venoseka.

PasMHOXeHVWEe W pa3BuUTUE pacTeHun. [ametoduT K cropoput. Meno3 B
XW3HEHHOM UMKNe pacTteHui. O6pa3oBaHMe Cnop B MNpouecce Menosa.
FaMeToreHes Yy pacTteHuin. OnnoaoTBOPEHME WU pa3BUTUE  PaCTUTENbHbIX
OpraHun3moB. [IBOMHOE OMoA0TBOPEHNE Y LIBETKOBbLIX pacTeHui. Obpa3oBaHue u
pasBUTME CEMEHUN. MeXaHU3Mbl PETYNSILUM OHTOreHE3a Y PAaCTEHMUI U XXMBOTHbIX

3.2

McTopus CTaHOBNEHWS U Pa3BUTUS FEHETUKM Kak Hayku. OCHOBHblE reHeTu4eckune
MOHATUS W CUMBOJIbl.  [OMOMIOMMYHBLIE  XPOMOCOMbI,  QNINIENIbHbIE  TEHbI,
anbTepHaTUBHbIE MPU3HAKWU, AOMUHAHTHbIN U PELIECCUBHBIA NPU3HAK, rOMO3MIoTa,
reTepo3uroTa, YMcTast NnHUS, rmMbpuabl, reHotun, deHoTun. OCHOBHblE MeToAbl
reHETUKN: TMbpuaoNOrMYeCcKmi, LMTONOMMYECKUIA, MONEKYISIPHO-TEHETUYECKIUI

3.3

MoHornbpuaHoe ckpelumBaHue. MNepBbi 3aKOH MeHaens — 3akoH eanMHoobpasus
rmbpuaoB NepBoro nokonenus. Mpasuno AOMUHUPOBaHUS. BTopoi 3akoH MeHaens
— 3aKOH pacLiensieHns Mnpu3Hakos. LuTonornyeckne OCHOBbI MOHOrMOPUAHOMO
CKpeluMBaHus. 'mnoTesa YnCToThl raMerT.

AHanusupyiollee ckpewmBaHue. [pOMEXYTOYHbIN  XapakTep HacneaoBaHus.
PacwienneHme NnpnsHaKkos Npu HENOJTHOM AOMUHUPOBAHUN.

AnrnbpuaHoe ckpewmBaHue. TpeTuid 3akoH MeHaenss — 3akOH He3aBMCMMOrO
HacneaoBaHUs NPU3HaKoB. LiMTonornyeckme oCHOBbI AUIrMOPUAHOIO CKpeLmnBaHms.
CuenneHHoe HacnegosaHue npu3HakoB. Pabotbl T. MopraHa. CuenneHHoe




HacnefoBaHWE EeHOB, HapyLlUeHWe CcuerieHns Mexay reHamu. XpoMOCOMHas
Teopus HacneaCTBEHHOCTM.

FeHeTuKa nona. XpOMOCOMHbIM MEXaHu3M onpefeneHust nona. AyTOCOMbl U
MnosnoBble XPOMOCOMbI. [OMOraMeTHbI M reTeporaMeTHbIn nos. [eHeTnyeckas
CTPYKTypa NoJiIoBbIX XpPOMOCOM. HacnenosaHve Npu3HaKOoB, CLEMNIEHHbIX C NMOJIOM.
FeHOTMN KakK UenocTHasi cuctema. lNnenoTponus — MHOXECTBEHHOE AENCTBUE
reHa. MHOXeCTBEHHbIM annenusM. B3auMopencTBMe  HeannesnbHbIX  FEHOB.
KomnneMeHTapHOCTb. dnucTas.l[lonmmepus

3.4

B3anMmopencTBue reHoTmna u cpeabl npy opMmpoBaHnm eHoTuna. M3MeH4YMBOCTb
NpuM3HaKkoB. KayeCTBEHHbIE M KOMWYECTBEHHble MpU3Haku. Buabl M3MEHUYMBOCTM:
HeHacneaCTBEHHas W HaceaCTBEHHaS.

MoandukaumoHHass  M3MEH4YMBOCTb. Ponb  cpeabl B (opMMpOBaHMM
MOANMMKALMOHHON M3MEHYMBOCTM. HopMa peakummn npusHaka. BapuaunoHHbIv psig n
BapvaunoHHas kpusasi (B. MoraHHceH). CBOWCTBa MOANMUKALIMOHHON M3MEHUYMBOCTM.
FeHoTMNMYeckas M3MeH4YMBOCTb. CBOMCTBA FEHOTUMMYECKOM M3MEHUMBOCTU. Buapl
FEHOTUMNYECKON M3MEHYMBOCTU: KOMOMHATMBHAsA, MyTaLMOHHas.

KoMbMHaTMBHasi WM3MEHYMBOCTb. Meno3 M MOMOBOM MNpPOLECC — OCHOBA
KOMOMHATMBHOW M3MEHYMBOCTU. Ponb KOMBMHATMBHOM M3MEHUYMBOCTU B CO34AHWM
reHeTn4eckoro pa3Hoobpasus B npeaenax 04HoOro Buaa.

MyTauUMOHHAs M3MEHUMBOCTb. Buabl MyTaUWi: reHHble, XPOMOCOMHbIE, FEHOMHbIE.
CroHTaHHbIE U WHAYUMPOBaHHblE MyTauuu. SaepHble W uuTonsasMaTnyeckue
MyTaummn. ComaTnyecKkmne 1 nonosble MyTauun. MprUUmHbBI BO3HUKHOBEHUSI MyTaLWN.
MyTareHbl U UX BAUSIHXE Ha OpraHM3Mbl. 3aKOHOMEPHOCTN MyTaLMOHHOIO NpoLecca.
3aKOH roOMOJIOrMYECKMX PSAOB B HacneACTBeHHOM m3MeHunBoctv (H.U. BaBunos).
BHesiaepHast USMEHUYMBOCTb M HAaCNeACTBEHHOCTb

3.5

Kapunotvn 4yenoBeka. MexayHapogHas nporpaMMa WcCnegoBaHWs  reHoma
yenoBeka. MeToAbl  M3YYEHUS TFEHETMKM  YeNloBeKa:  reHeanornyeckun,
61M3HELIOBbIN, LIMTOrEHETUYECKIMN, NoNyNALUMOHHO-CTaTUCTUYECKUIA,
MONEKYNAPHO-rEHETUYECKUMA. CoBpeMeHHoe onpeaeneHune reHoTuna:
NOSIHOreHOMHOe CeKBEHMPOBaHWE, reHOTUNMpoBaHMe, B TOM 4uCfe C MOMOLLbIO
MNUP-aHanm3a.HacneacTeeHHble 3aboneBaHns yenoBeka. MeHHble U XPOMOCOMHbIE
bonesHn 4enoBeka. bBonesHM C HaCNeACTBEHHOM NpPeApPacroNOXXEHHOCTbIO.
3HayeHne MeAMUMHCKON FEHETUMKM B NPEAOTBPALLEHMM N IEYEHUN TEHETUYECKUX
3aboneBaHni yenoseka. CTBOMOBbIE KNETKM

3.6

[loMecTukaums 1 cenekums. 3apoxaeHue cenekuumn n goMectmkaumm. Yuenue H.N.
BaBnnoBa 0 LeHTpax NPOMCXOXAEHNS U MHOroobpasns Ky/bTypHbIX pacTeHui. Ponb
cenekuumn B Co34aHNM COPTOB PacTeHMI 1 NOpoA XMBOTHbIX. COpT, Nopoaa, WTaMM.
3aKOH rOMOJIOrMYECKMX PSAOB B HACNeACTBEHHOW n3MeHUnBocTM H.. BaBunoBa, ero




3HaYeHne ANs CeneKLUMoHHON paboTbl.

MeToabl  CENnekUMOHHOW  paboTbl.  MCKYCCTBEHHbI  OTOOp:  MaccoBbil U
NHAMBMAYAbHbIN. JTanbl KOMOGWHALMOHHOW cenekumm. NcnbiTaHne
npousBoauTener Mo nortomctey. OTOOp MO reHOTUMYC MOMOLLBI OLIEHKM
¢eHOoTUNA NOTOMCTBA U OTOOP MO reHOTUMNy C NOMOLLbIO aHanu3a AHK.
MICKyCCTBEHHBIN MyTareHes Kak MeTo/l CENeKLUMOHHON paboTbl. PaanaLmoHHbIN U
XMMUYECKNA MyTareHe3 Kak MCTOYHUK MyTauun y Ky/bTYPHbIX (hOPM OpraHvM3MoB.
Mcnonb3oBaHWe reHOMHOro peAakTUpoOBaHUS U MeTOA0B pekoMOMHaHTHbIX JHK
ANS NoNy4YeHns UICXOAHOMo MaTepuana ans cenekumm.

MonyyeHne nonuvnnonaos. BHyTpuBmaosas rmbpuamsaums. BAn3kopoacTBEHHOE
CKpelmnBaHne, UM MHOpUAKHr. HepoacCTBeHHOe CKpelunBaHWe, WM ayTOpuUauHY.
leTepo3nc 1 ero npuyunHbl. icnonb3oBaHue retepo3unca B cenekumm. OtaanéHHas
rmbpuamsaums. lMpeogoneHve 6ecnnoamst MexsumaoBbIX rMbpuaos. [ocTdkeHus
CeNeKLMM PaCTEHUA U KUBOTHbIX

3.7

O6beKTbl, Ucnonb3yemble B BMOTEXHONOMMKN, — KNETOYHbIE U TKaHEBbIE KYNbTypbl,
MUKPOOPraHm3Mbl, WX  XapakKTepuCTuMKa. TpaguuMoHHas  BuoTexHonorus:
xneboneyeHue, nony4yeHve KMC/TOMOJTOYHbIX NPOAYKTOB, BUHOAENne.
Mukpobuonornyeckni  cmHTe3. O6beKTbl  MUKPOBMONOMMYECKUX  TEXHOSIOTUMN.
MNpousBoactBo  6enka,  aAMUHOKUCAOT U BUTAMUHOB. NckyccTBeHHOe
OMNNI0AO0TBOPEHME. PEKOHCTPYKLMS SSMLEKIETOK U KNOHMPOBaHUE XMBOTHbIX. MeToa
TpaHCNIaHTaUNKN a4ep KNeTok.

XpOMOCOMHast W TeHHas UHXeHepusi. WCKYCCTBEHHbIM CUMHTE3 TreHa MU
KOHCTpyMpoBaHue pekoMbuHaHTHbiX AHK. [JocTuxeHuss M NepcneKkTuBbl
XPOMOCOMHOM U TEHHOM  MHXeHepun.  MeauUMHCKME  BMOTEXHONOMUM.
Ncnonb3oBaHMe CTBOMOBLIX KNETOK

CucTteMa M MHOroobpasne OpraHUYeckoro Mmpa

4.1

Buonornyeckoe pa3Hoobpasune OpraHv3MoB. CoBpeMeHHas cucTema
opraHudeckoro Mwupa. [llpuHumnbl Knaccudukaumm opraHnsmMos. OCHOBHble
cucTemMaTUyeckme rpynnbl OpraHU3MoB.

OCcOb6eHHOCTN CTPOEHUS W XKU3HEAEATENbHOCTU OAHOK/IETOYHbLIX OpraHW3MOB.
BakTepuun, apxeun, OAHOKNETOYHblE TPUbLI, OAHOK/IETOYHbIE BOAOPOCIN, Apyrue
NpOTUCTbI. KONOHWasnbHble OpraHu3Mbl. [BMXXEHUE OLHOK/IETOYHbIX OpPraHW3MOB:
aMEBonaHOe, XXryTUKOBOE, peCcHU4YHoe. 3alumTa Y OAHOKIETOYHbIX OpraHW3MOB.
Pa3apaXXMMoCTb Y OAHOKIETOYHbIX OPraHM3MoB. TaKcuCchl

4.2

MHOrOK/IETOYHbIE pacTeHusi. B3aMMOCBSI3b YacTell MHOTOK/IETOYHOrO OpraHv3Ma.
TKaHM, OpraHbl U CUCTEMbI OPraHOB MHOTOK/IETOYHOIO OpraHmn3ma. OpraHuaMm Kak
eavHoe uenoe. TKaHW pacTeHuid. TuMbl pacTUTENbHbIX TKaHel: obpa3oBaTesibHas,




MOKPOBHasi, MPOBOASALLAsl, OCHOBHasl, MexaHuyeckasi. OCOB6eHHOCTU CTPOEHMS,
(YHKUMI 1 pacroNioOXXEHMs1 TKaHEN B OpraHaxX pacTeHWN

4.3

BereTaTuBHble M reHepaTUBHbIE OpraHbl pacTeHUA. DYHKLUMW OpPraHOB M CUCTEM
opraHoB. Kapkac pacteHui. [ABMXXEHWE MHOrOK/IETOUHbIX PacTEHWI: TPOMU3Mbl U
HacTuu. T[lornoweHne BOAbl, YINIEKMCIOrO rasa W MUHEPAsNbHbIX BELLEeCTB
pacTteHusiMu. [bixaHne pacteHuin. Onddysms ra3oB yepe3 MOBEPXHOCTb KIETKM.
TpaHCNOPTHbIE CUCTEMbI  pacTeHMI. BbloeneHne vy pacTeHud. 3awmTa Y
MHOFOKNETOYHbIX pacTeHuin. KyTukyna. CpeactBa MaCCMBHOM UM XMMUYECKOM
3awWmnTbl. GUTOHUMABI.

PasapaXxvMocTb M perynaums y opraHv3MoB. PasgpaxumocTb M perynaums y
MHOIOKJ/IETOYHBIX pacTeHWI. POCTOBbIE BELLECTBA M UX 3HAYEHME

4.5

MHOrOKNETOYHbIE XMBOTHbIE. B3aMMOCBS3b YacTeM MHOrOK/IETOYHOrO OpraHv3Ma.
TkaHW, opraHbl U CUCTEMbI OPraHOB MHOMOK/IETOYHOMO OpraHu3aMa. OpraHusMm Kak
eavHoe uenoe. loMeocta3. TKaHM XXMBOTHbIX W 4enoBeka. TuMbl >XMBOTHbIX
TKaHeN: anuTenuanbHasi, COeAMHUTENbHas, MbllleyHasi, HepBHasi. OcoB6eHHOCTM
CTPOEHUS1, DYHKLIMI N PaCcroNIOXXEHUSI TKAHEN B OpraHax XXUBOTHbIX M YenioBeka

4.6

OpraHbl M CUCTEMblI OpPraHOB >XWBOTHbIX. DYHKUMM OPraHoB M CUCTEM OpPraHoB.
Onopa Tena opraHuM3MoB. CkeneTbl OAHOK/ETOYHbIX W MHOMOK/IETOYHbIX
XXUBOTHbIX. Hapy>XXHbli U BHYTpeHHUIN ckeneT. CTpoeHMe M TuMbl COeAMHEHUS
KOCTEMW.

[BMXXEHME  MHOrOK/METOYHbIX MXMBOTHbIX. [lMTaHMe XMBOTHbIX. [uTaHue
NMO3BOHOYHbIX >XMBOTHbIX. [bIXaHne XWBOTHbIX. KO)XXHOe AbixaHue. XXabepHoe u
NéroyHoe AblxaHue.

AblxaHne NO3BOHOYHbIX XXMBOTHbIX. DBOSIIOLUMOHHOE YC/TOXKHEHNE CTPOEHUST NErkmx
MO3BOHOYHbLIX  >XMBOTHbIX. [bIXxaTenbHas cuctemMa 4enoseka. MexaHusMm
BEHTUNAUMM NErkMX Yy NTUL W MAEKoNUTalwmx. TpaHCnopT BewecTB Yy
OpraHu3mMoB. TpaHCnopT BewecTB Y >XMBOTHbIX. KpoBeHOocHasi cuctema n eé
opraHbl. KpoBeHOCHasi cMcteMa NO3BOHOYHbIX XXMBOTHbIX. Kpyrn KpoBoobpalleHums.
SBOJIIOLMOHHBIE  YC/TIOXXHEHUSI CTPOEHWUSI KPOBEHOCHOW CUCTEMbI MO3BOHOYHbIX
XXMBOTHbIX. BblaeneHne y opraHm3MoB. BblaeneHue y XuBOTHbIX. COKpaTuUTeNbHble
Bakyonu. OpraHbl BblaeneHusi. CBA3b MOMOCTM Tefla C  KPOBEHOCHOW U
BbIAENUTENBHON CMCTEMaMW. BbiaeneHne y MOo3BOHOYHLIX XXMBOTHbIX. 3aliuTa Yy
MHOIOKJ/TETOYHBIX XXMBOTHbIX. [TOKPOBbI N MX NPON3BOAHbLIE.

PasapaXXxMMoCTb U perynsaums y opraHusMoB. Pas3gpa)MMoCTb Y OAHOKIETOUHbIX
opraHm3amoB. Takcucbl. Pas3gpaXmMoCTb W perynsumsi  y  MHOIOKIETOYHbIX
pacTeHun. PocToBble BEWECTBA U UX 3HAUYEHME.

HepBHasi cucteMa n pednektopHast perynsuus Yy MHOMOKIETOYHbIX >XUBOTHbIX.
HepBHas cuctema u eé otaenbl. IBOMOLMOHHOE YCIIOXXHEHNE CTPOEHUS HEPBHOM




CUCTEMBI Y XXMBOTHbIX.
PaspaboTka anropuTMoB M nporpaMM Anst 3pdekTMBHOM  QYHKLUMOHANBHON
aHHOTauuu reHOMOB, TPAHCKPUMNTOMOB, NpOTEOMOB, mMeTabonomoB
MMUKPOOPraHn3MOB, PacTEHUN, XXMBOTHbIX U YENOBEKA

OpFaHVIBM YEJIOBEKA U €ro 3a0poBbe

51

OpraHbl U CUCTEMbI OpraHoB YenoBeka. OTAenbl rO/IOBHOMO MO3ra MO3BOHOYHbIX
XMBOTHbIX. Pednekc n pednekTopHas ayra. be3ycnoBHble 1 yCnoBHble pedneKch.
F'yMopanbHasi perynsiums u sHAOKPUHHAs CUCTEMA XXMBOTHbIX U YenoBeka. Xenesbl
SHAOKPUHHOW CUCTEMbI M WX TOPMOHbI. [eicTBME TOpMOHOB. B3anMocBsA3b
HEPBHOW M 3HAOKPUHHOW cucTeM. funoTanamo-runodusapHas cuctema. Pednekc
n pecdnekTopHasi ayra. be3ycnoBHble 1 yCNOBHblE pedneKchi

5.2

3awmTta opraHusmMa ot 6onesHen. MIMMyHHas cuctemMa uyenoBeka. KneTouHbln U
rymMopanbHblii  UMMYHUTET. BpOXAEHHLIM, NPUOBPETEHHBIN  CneumnUYEecKnUn
UMMYHUTET.  Teopusi  KJIOHaNbHO-CENEKTMBHOMO  MMMyHuTeTa  (M.9pnux,
®.M.bepHeT, C.ToHeraBa). BocnanutenbHble OTBETbl OpraHu3MoB. Ponb
BPOXXAEHHOMO MMMYHUTETA B Pa3BMTUM CUCTEMHbBIX 3a60neBaHUi

5.3

KpoBeHocHas cuctema u eé€ opraHbl. Cepaue, KpPOBEHOCHbIE COCYAbl W KpOBb.
Kpyrun kpoBoobpalueHusi. PaboTta cepaua n eé perynsums

5.4

AbixaHve yenoseka. Anddysms ra3oB yepes NoBepXHOCTb KNeTkW. [bixaTesbHas
cucTteMa  yenoseka.  [bixaTenbHas  MOBEPXHOCTb.  Perynauusa  AbIXaHus.
[ibixaTenbHble 06BbEMBI

5.5

MNuweBapuTenbHass cucteMa 4enoBeka. OTaenbl NULLEBApPUTENIbHOMO TpakTa.
MNuweBapuTenbHble Xenesbl. BHyTpUNonocTHoe 1 BHYTPUKIETOYHOE NuLLEeBapeHme

5.6

MokpoBbl M wx npousBogHble. OpraHbl BblaeneHus. [ovkn. CTpoeHne wu
(pyHKUMOHMpOBaHWe HedpoHa. PunbTpaums, cekpeunss n obpaTHoe BcacCbiBaHWE
Kak MexaHu3Mbl paboTbl OpraHoB BblaeneHus. Obpa3oBaHne MO4YM y YesoBeka

5.7

[BWKEHNE YenoBeKa: MbllleyHass cucTeMa. CKeneTHble Mbilllbl M UX paboTa.
CTpO€eHMe ¥ TUMbl COEAMHEHUS KOCTEM

Teopwus aBontoLMn. Pa3BuTre XXMU3HM Ha 3emne

6.1

2BosoUMoHHasA Teopus Y. [JapsuHa. peanockisik BOSHUKHOBEHUS AapBMHU3MA.
XXU3Hb 1 HayyHas aeaTtenbHoOCTb Y. JapBuHa.

ABwxywme cunbl 3BonouMn Bugos no Y. [dapBuHy (BblCOKasi WMHTEHCMBHOCTb
Pa3MHOXEHWs1 OpraHM3MOB, HacneACTBEeHHas U3MEeH4YMBOCTb, 6opbba 3a
CYLLECTBOBaHWE, ECTECTBEHHBIN N UCKYCCTBEHHBIA OTOOP).

OdopmneHne cuHTeTUYeckoM Teopum 3Bontoummn (CT3). HelTpanbHas Teopus
sBontounn. CoBpeMEHHasi 3BOJIIOUMOHHAS 6Monornsi. 3HayeHue 3BOSIOLUMOHHOM




Teopun B OPMMPOBAHMMN ECTECTBEHHO-HAYYHOW KapTUHbI MUpa

6.2

Monynsaums Kak 3neMeHTapHas eavHuua 3sontoumn. CoBpeMeHHble MeToabl
OLUEHKN TEeHETUYECKOro pa3Hoobpasvs W CTPYKTypbl nonynsiumin. M3meHeHue
reHopoHAa MONynsiuUMM KakK 3/IEMEHTApPHOE 3BOJIIOLUMOHHOE SB/IEHME. 3aKOH
reHeTMdeckoro paBHoecusi k. Xapau, B. BanHb6epra.

OnemMeHTapHble (akTopbl (ABMXKYLUIME CWUMbl) 3BOMOLMKW. MyTauMOHHbBIM Npouecc.
KoMbuHaTuBHasi M3MeHUMBOCTb. [pend reHoB — cC/yyalHble HeHanpaBfiEHHbIE
W3MEHEHUSI 4acToT annener B nonynsumsx. SddekT ocHoBaTens. Mwurpaumu.
M3ondumsa nonynsumi: reorpacmyeckast (NpoCcTpaHCTBEHHas), 6uonornyeckas
(penpoayKTuBHas).

EctectBeHHbIN 0T6Op — HanpaBnsiowmn  dakTop  3BonouMn.  PopMbl
€CTECTBEHHOro  oTbopa:  ABMXYWMWA,  CTAabUNU3MpyOLWMKN,  pa3pbiBaloLLniA
(amM3pynTuBHbIN). Monoson oTéop.

MprcnocobneHHOCTb OpraHn3MoB Kak pe3ynbTaT MWUKPO3BOIOLINN.
Bo3HMKHOBEHME NpUCNocobnennii y opraHnamMoB. ApoMopdo3bl U namoaaanTaumu.
Mpumepbl Npucnocobnennii y opraHnmaMoB. OTHOCUTENBHOCTb MPUCIOCOBIEHHOCTH
OpraHv3MOB.

Bua, ero Kputepum n  CTpyKTypa. BupoobpasoBaHme Kak pesynbTar
MUKPO3BONOUMKN. M3onsaums — kioveBon akTop BuMaoobpasoBaHus. [lytn u
cnocobbl BMAooObpa3oBaHus: annonaTtpuyeckoe (reorpaduueckoe),
cuMnaTpuyeckoe (3Konoruyeckoe), «MrHOBEHHOEe» (nonunnonamsaums,
rmbpuansaums). 4nMTenbHOCTb 3BOSIOLMOHHBIX NPOLECCOB.

MexaHn3Mbl hopMnpoBaHns 6MONOrMYecKkoro pasHoobpasus.

Ponb 3BONIOUMOHHOM 6Guonormm B pa3paboTke HaydHbIX METOAOB COXPaHEHUS
6buopasHoobpasms. MUKpPOIBONIOLMS WM KOIBOMIOLUMS MNApasnToB U UX XO3SIEB.
MexaHu3Mbl (HOPMUPOBAHMST YCTOMUMBOCTN K aHTUBMOTUKAM M Cnocobbl 60pbbbl €
Hen

6.3

MeToabl WM3y4YeHUs MaKpo3BONOUMWU. [laneoHTONorMyeckne MeToabl U3ydeHust
aBooumu. NepexoaHole hopMbl U dunoreHeTUYeckne psabl OpraHN3MOoB.
Buoreorpacduyeckne metoabl ulydeHus aponoumn. CpaBHeHne dnopbl 1 dayHbl
MaTepuKOB M OCTpOBOB. Buoreorpacduyeckne obnactu 3emnun. Buabl-sHAEMUKK U
PeSKTI.

SMbpuonornyeckne M CpaBHUTENbHO-MOPMONOrMyeckne Metoabl  U3yveHus
3BOMOUMK. [EeHeTMYeCcKMe MexaHU3Mbl 3BOJIIOLUMM OHTOreHe3a W MOSIBNEHUS
9BOJIIOUMOHHbIX ~ HOBLIECTB.  [OMOMIOTMYHbBIE M @HANOrM4yHble  OpraHbl.
PyanMeHTapHble OpraHbl 7 aTaBU3Mbl. MonekynspHO-reHeTU4ecKue,
Buoxmmmnyeckne n MaTeMaTM4eckne MeToabl U3yyeHus 3BOALMK. TOMONOrUYHbIE
reHbl. CoBpeMeHHble MeToAbl NOCTPOEHUS (PUTOreHETUYECKUX AepPEBLEB.




XPOMOCOMHbIE MyTaUMK U 3BONOLMS FTEHOMOB.
Obwme 3akoHOMepHOCTM (nNpaBwuna) 3sonounn. HeobpaTMMOCTb  3BOJIOLMN.
ApanTvBHas pagvauns. HepaBHOMEPHOCTb TEMMOB 3BOJIOLMM

6.4

HayuyHble rmnoTesbl NPOMCXOXAEHUS XU3HW Ha 3emne. AbuoreHe3 u naHcnepMus.
[loHay4Hble npeacTaBneHus O 3apPOXAEHUM >KM3HWM (KpeauumoHusM). [unoTesa
NMOCTOSIHHOrO CaMO3apOXAEHUS XXU3HN U eé onpoBepxeHue onbiTamn ®. Peau, J1.
CnannaHuaHw, J1. Mactepa. MNponcxoxaeHue Xu3Hu n actpobuonorusi.

OCHOBHble 3Tanbl HeopraHuyeckon sBonouun. [MnaHeTapHasi (reonornyeckas)
3BOMOUMS. XMMMYECKas 3BOMOUMS. ABMOreHHbI CMHTE3 OpraHMYecKUX BeLLECTB
n3 HeopraHunyecknx. OnblT C. Munnepa u I. IOpu. ObpaszoBaHne NoNMMepoB U3
MOHOMepoB. KoauepsaTHass runotesa A.N. OnapuHa, runote3a nepBUYHOIO
6ynboHa [x. XonaenHa, reHeTuyeckas runotesa . Ménnepa. Pubosmmbl (T. Yek)
n rmnotesa «mmpa PHK» Y. M'mnbepta. ®opMmpoBaHne MeMbpaH 1 BO3HUKHOBEHME
NPOTOKNETKN.

Nctopusa 3emnun n metoabl eé umsydyeHus. VIckornaemble opraHuMyeckne OCTaTKW.
FeoxpoHonorns n eé metodbl. OTHOCMTENbHAst M abCoONOTHash reoXpPOHONOrUs.
[eoxpoHoornyeckas LWKana: 30Hbl, 3pbl, NEPUOAbI, SMOXM.

HauanbHble 3Tanbl OpraHM4Yeckon 3BontouMun. [osiBNEHME M 3BOMOUMS MEPBbIX
KneTok. 2onounss  Metabonuama.  BO3HMKHOBEHWME  MNepBbIX  3KOCUCTEM.
CoBpeMeHHble MUKPOBHble BMOMNNEHKM Kak aHanor nepBbiX Ha 3emne coobLlecTs.
CrpomaTtonuTbl.l1poKaproThl U 3yKapuoTbl.

MpoucxoxaeHe 3ykapuoT (cuMbuoreHes). DBOMOLMOHHOE  MPOUCXOXAEHME
BUPYCOB. [1pOMCXOXAEHME  MHOrOKIETOYHbIX OpPraHm3MoB. BO3HWKHOBEHME
OCHOBHbIX MPYMNM MHOMOK/IETOYHbIX OPraHW3MOB.

OCHOBHble 3Tanbl 3BOMIKOUMM  BbICIUMX pacTeHMn. OCHOBHblE apoMOopdOo3bl
pacTeHuMn. Bbixoa pacTeHuin Ha cywy. [losiBNeHME CnopoBbIX PacTEHUMM WU
3aBoeBaHMe UMK cywn. CeMeHHble pacTeHus. [1poucxoXxaeHne LBETKOBbIX
pacTeHUM.

OCHOBHble  3Tanbl  3BOJIOUMM  XMBOTHOrO Mupa. OcHOBHble apoMopdO3bl
XMBOTHbIX. BeHackas dayHa. KeMOpuickuin B3pbiB — MOSIBNIEHNE COBPEMEHHbIX
TMnoB. lepBble XOpAoBble XMBOTHbIE. XXU3Hb B BOAE. DBOJOUMS MO3BOHOYHbIX.
MpoucxoxaeHne ampumbui n pentunmn. poncxoxaeHne MIEKONUTAOWMX W
ntuy. MpuvHuMn  kno4eBoro apomopdosa. OcBoeHve 6ecno3BOHOYHBIMU U
NMO3BOHOYHbIMU XKMBOTHBIMW CYLLIW.

PasBuTME XM3HWM Ha 3eMne Mo 3paM W NepuoaaM: apxeun, NpoTepo30i, Naneoson,
Me3030M, kanHo30M. Oblas XxapakTepucTMka KaMMata W reonornyeckux
npoueccos. osBneHne 1 pacuBeT XapaKTepHbIX OpraHM3MoB. YrneobpasoBaHue:
€ro yC/oBu1Ssl U BIMSIHWE Ha ra30BbIf COCTaB aTMocdepb!.




MaccoBble BbIMUPAHUSt — 3KOMOTMYECKME KPU3MCbl  MNpoLioro. [puunHbl 1
CNeacTBMSI MacCoBbIX BbiIMMpaHUN. COBPEMEHHbLIN 3KOMOrMYECKUA KPU3WC, €ro
0CO6EeHHOCTH

6.5

Pazgenbl M 3agauvm  aHTpononormi. Metoabl aHTpononorMn. CTaHoBneHue
NpeACTaBNEHNIA O NPOUCXOXAEHUN YenoBeka. COBPEMEHHbIE HAay4YHbIE TEOPUM.
CxoacTBO yenoBeka C XXMBOTHbIMU. CucTeMaTMdeckoe MOJIOXKEeHUe YesioBeka.
CeBugetenbCtBa  CXOACTBA  YenoBeka C  XKMBOTHbIMU:  CPaBHUTENbHO-
mMopdonoruyeckue, aMmbpuonormyeckue, usnonoro-Gmoxmmmnyeckme,
nosegeH4yeckme. OTANUMA YenoBeka OT XXMBOTHbIX. [psAMOX0OXAeHne U KOMMIeKC
CBSI3aHHbIX C HUM MpPU3HAKOB. Pa3BUTME rOMOBHOMO MO3ra M BTOPOM CUrHanbHOM
CUCTEMBI.

Asmxywme cunbl  (bakTopbl) aHTpornoreHesa: 6uonornyeckune, coumanbHble.
CooTHoweHne 61onornyeckmx n coumanbHblix akTopoB B aHTpOMnoreHese.
OCHOBHble CTaauMK aHTpororeHesa. ABCTPanoONUTEKUM — ABYHOTME MpeaKu NoAEW.
Yenosek ymenbli, nepeble U3roTOBMIEHMS OPyAMIN Tpyaa. YenoBek npsiMoxoasiumm
N nepBbii BbIXxOA ntoAen 3a npegenbl Adpuku. Yenosek remaensbeprckun —
oblWMIN Npefok HeaHAEPTaslbCKOrO YeNoBEeKa W 4YenioBeka pasyMHoro. Yenosek
HeaHAEPTaNbCKMMN KakK BWA NOAEN XONOAHOro KanMaTta. YenoBek pasyMHbIN
COBPEMEHHOrO TWMa, [AEHUCOBCKMM YENOBEK, OCBOEHME KOHTMHEHTOB 3a
npeaenamn Agpukn.

DBOMIOUMSA COBPEMEHHOr0 uYenoBeka. EcTecTtBeHHbIM 0T6Op B monynsiumsix
yenoBeka. MyTauMOHHbIM npouecc u nonuMopduaM. [onynsiUMOHHbIE BOJHbI,
Apend reHoB, Murpaums U «ad@ekT ocHoBaTens» B MONYNAUUSX COBPEMEHHOMO
yenoseka.

Yenoseyeckne pacbl. [loHaTMe o0 pace. bonbwne pacbl: eBporneovaHas
(eBpaswuiickasl),  aBCcTpano-HerpouvaHas  (3KBaTopuanbHasi),  MOHrosoMaHas
(asMaTcko-aMepukaHckas). BpemMsa u nyTu pacceneHns 4yenoseka Mo MaHeTe.
EOMHCTBO  yenoBeyecknx  pac. HayyHasa  HeCOCTOATENbHOCTb  pacu3Ma.
MpUCNOCOBNEHHOCTL YenoBeka K pasHbIM  YCIOBUSIM  OKpYXKalowen cpeabl.
BnusiHme reorpaduyeckor cpeabl M gpeida reHoB Ha  MOpgOornio U
pu3nonormio yenoseka

DKOCUCTEMBI 1 MPUCYLLME UM 3aKOHOMEPHOCTY

7.1

Pazaensl n 3agayn akonornn. CeBA3b 3KO0MMK C APYrMMU HayKaMu.

MeTtoabl 3konoruvn. [loneBble  HabMOAEHUS. DKCNEepuUMeHTbl B 3KOJIOMUK:
npupogHole w nabopaTopHble. MogenuvpoBaHMe B 3KOAOrMW. MOHUTOPUHI
OKPY>KaloLLEN Cpeabl: NOKabHbIN, PErMoHanbHbI U rNobanbHbIN

7.2

3konornyeckne akTopbl M 3aKOHOMEPHOCTM WX AenctBus.  Knaccudmkaums




aKonornyeckmx ¢akTopos: abnotuyeckue, buotnyeckme, aHTponoreHHble. Obuwume
3aKOHOMEPHOCTM AEUCTBUS 3KoNormyecknx dakrtopos. [MpaBuno MuHmmyma (K.
LWnpeHrens, HO. Jnbux). TonepaHTHOCTb. IBPUOMOHTHbIE M CTEHOOUMOHTHbIE
OpraHu3Mbl.

AbunoTtuyeckmne dakTopbl. CBET Kak 3KOMOrnyeckuin dakTtop. [encTene pasHbIX
Y4YaCTKOB COMTHEYHOIO CMEKTPa Ha OpraHM3Mbl. DKOMOrMYECKUE TPyNibl PACTEHUI U
XXMBOTHbIX MO OTHOLIEHUIO K cBeTYy. CurHanbHas posb ceeta. PoTonepuoamsm.
TemnepaTypa Kak 3Konornyeckmi dakTtop. [eictBve TemnepaTypbl Ha
opraHuambl. MOMKMNOTEPMHbIE M FOMOMOTEPMHBLIE OpPraHW3Mbl. DBPUTEPMHbIE U
CTEHOTEPMHbIE OPraHMU3Mbl.

BnaxHOCTb  Kak 3konormdeckmi  daktop. [pucnocobneHnss pacteHun K
noaaep)XaHu BoAaHoro 6anaHca. Knaccudwukaumsi paCTEHUA MO OTHOLUEHMIO K
Boge. MprcnocobneHns XXMBOTHBIX K U3MEHEHMIO BOAHOMO peXuMa.

Cpeabl 06buTaHWs OpraHuM3MOB: BOAHAS, HA3EMHO-BO3AYLUHAsi, MOYBEHHas,
rnybuHHass  noano4yBeHHas, BHYTpPUOpraHM3MeHHas. DU3NKO-XMMNYecKune
0cobeHHOCTN cpep 0buTaHus opraHu3MoB. NpucnocobneHns opraHU3MoB K XXU3HU
B pa3HblX cpeaax.

buonornyeckne putMbl. BHewHue n BHYTpeHHWe puTMbl. CyTOYHbIE U FOAMYHbIE
puUTMbl. [pMCNOCO6NEHHOCTb OPraHM3MOB K CE30HHbIM M3MEHEHMSIM  YCIOBUN
XXWU3HW.

Xun3HeHHble (opMbl OpraHM3MoB. [MOHSATUE O XM3HEHHOM dopme. XKM3HEHHble
(OpMbl pacTeHuI: OepeBbsi, KYCTapHWMKM, KYCTApPHWYKM, MHOroSIETHME TpaBbl,
oAHoneTHWe Tpasbl. YKM3HeHHble (OPMbl XXMBOTHbLIX: MMAPOOUOHTBI, FrEeOBUOHTHI,
a3p06UOHTBLI. OCOBEHHOCTU CTPOEHNS 1 06pa3a XKU3HW.

BuoTtnyeckne dakTopbl. Buabl GMOTMYECKMX B3aMMOAEWUCTBUM: KOHKypeHuMs,
XULHNYECTBO, CMMBMO3 M ero GopMbl. [Mapa3nuTuaM, Koonepaumsi, MyTyanusm,
KOMMEHCanNu3m (KBapTUPAHTCTBO, HaxnebHM4yecTBo). HeTpodurueckue
B3aumogenctemna  (Tonmdeckme,  dopuyeckme,  dabpuyeckne).  3HaueHue
BMOTUYECKMX B3aMMOAEWCTBUA ANs  CyLWeCTBOBaHMSI OpraHM3MOB B cpeae
obuTaHus. NPUHLMN KOHKYPEHTHOMO UCKIYEHUS

7.3

DKONIOrMYECKNE XapaKTeEPUCTMKM nonynsaumun. Monynsums kak ©Guonormyeckas
cuctema. Ponb HeoaHOPOAHOCTM cpedbl, dusnyeckmx 6apbepoB M 0CObeHHOCTEN
6uonormn BuaOB B (hOPMUPOBAHUM MPOCTPAHCTBEHHOW CTPYKTYpPbl MOMNYSILMNA.
OCHOBHblE MOKasaTenu MonynsuMm: YUCIEHHOCTb, MJIOTHOCTb, BO3pacTHas W
NnosioBas CTPYKTypa, POXKAAEMOCTb, NMPUPOCT, TEMMN POCTa, CMEPTHOCTb, MUIpaLMs.
Jkonoruyeckasl  CTpyktypa nonynsaumm. OueHKa  YMCNEHHOCTM  MONynsauuun.
[vHaMuKa nonynsiuMmM n eé perynsumsi. bBuoTuyeckuit moTeHuuan nonynsumu.
MoaenupoBaHMe AMHaMUKK nonynsiumm. KpuBble pocTa YMCNIEHHOCTM MOMYAsSLMMK.




KpvBble BbDKMBaHWUS. PerynsumMs 4YMCNEHHOCTM noMynsuuMi: pofib  (PaKTOpPOB,
3aBUCALUMX N HE 3aBUCALMX OT MJIOTHOCTU. DKOSIOrnyeckme ctpatermm Bnaos (r- un
K-cTpaTternm).

MoHATME 06 3konormyeckor Huwe Buaa. MectoobutaHne. MHoromepHass Moaenb
akonornyeckon Huwm k.M. XaTtumHcoHa. Pa3Mepbl 3KOOMMYECKOM HULLN.
MNoTeHuManbHas 1 peann3oBaHHas HULLK.

Bua kak cuctema nonynsuui. Apeanbl BUAOB. Buabl 1 UX XXU3HEHHbIE CTpaTEMN.
3aKOHOMEPHOCTM MOBEAEHUSI U MUIPaLMA XXMBOTHbIX. Buonormyeckne wnHBa3um
Yy>KepOoAHbIX BUAOB

7.4

CoobwecTBa opraH1M3mMoB. broueHos u ero cTpyktypa. Cesizn mMexay opraHu3Mamu
B 6uoueHo3e. 3JkocucteMa Kak OTKpbiTass cuctema (A.pk.  TeHcnn).
®DyHKUMOHanNbHblE 6710KM OpraHM3MOB B 3KOCUCTEME: MPOAYLEHTbl, KOHCYMEHTHI,
peayueHTbl. Tpoduyeckne ypoBHU. Tpoduyeckme uenn u cetu. Abuotumyeckmne
6nokn skocucteM. MouBbl M Wbl B 3KOCUCTeMax. KpyroBopoT BeLlecTB M MOTOK
SHEpPrumn B 3KOCUCTEME.

OCHOBHblEe MOKasaTenn 3KOCMCTeMbl. BbrvoMacca v npoaykumsi. SKonoruyeckue
nupamMuapl Yncen, Gruomaccol U sHepruum.

HanpaBneHHble 3akOHOMEpHble CMeHbl CO0bLWeCcTB — cykueccun. [lepBuYHble U
BTOPUYHbIE CYKLECCUM MU UX MPUYMHBI. AHTPOMOrEHHbIE BO3AENCTBUSI Ha CYKLECCUMN.
KnumakcHoe coobuectso. buopasHoobpasme v nonHoTa KpyroBopoTa BeLecTB —
OCHOBa YCTOMYMBOCTM COOBLLECTB.

lNpupoAHblE  3KOCUCTEMbI.  AHTPOMOreHHbIE  3KOCUCTEMbI.  ArposkocucTema.
ArpoueHo3. Pasnmuunsg Mexay aHTponoreHHbIMM U NPUPOAHBIMU 3KOCUCTEMaMN.
YpboakocucteMbl. OCHOBHblE KOMMOHEHTbl ypboakocucTeM. opoackas dnopa u
dayHa. CuHaHTponu3aums ropoackon dayHbl. Buonormyeckoe n X03sSIMCTBEHHOE
3HAYEeHMe arposKoCcMcTeM M ypbOIKOCUCTEM. 3aKOHOMepHOCTU (HOPMUPOBAHUS
OCHOBHbIX B3aMMOAENCTBMI OPraHM3MOB B 3KOCUCTEMAX.

MepeHoC 3HEpPrMM W BELLECTB MEXAY CMEXHbIMM 3KOCMCTEMaMW. YCTOMUYMBOCTb
OpraHM3MOB, MOMYNSIUMA WM IKOCUCTEM B  YC/IOBUSIX  €CTECTBEHHLIX U
aHTPOMOreHHbIX BO3AENCTBUI

7.5

buocepa - obuwennaHetapHas o6onoyka 3emnu, rae  CylecTBYEeT WM
cyllectsoBana Xwu3Hb. YueHme B.U. BepHagckoro o 6uochepe. Obnactu
buocepsbl 1 eé cocta. XKnuBoe Belectso buocdepbl 1 ero hyHKUuu.
3aKOHOMEpHOCTM  cylecTBoBaHMa 6uocdepbl. OcobeHHoCT 6uocdepbl  Kak
rnobanbHOM 3KOCMCTEMbI. [uHaMuuyeckoe paBHoBecue B buocdepe. KpyroBopoTsl
BELLECTB U BUOreoxmMmyeckmne Umnkibl (yrnepoaa, a3ota). PUTMUYHOCTb SIBNEHUN B
6uocdepe.

3oHanbHOCTb 6uocdepsbl. MoHsATME 0 6uome. OCHOBHble 6MOMbI Cylun: TyHApPa,




XBOMHbIE fleca, CMEeWaHHble W LMPOKONUCTBEHHbIE fleca, CTenu, CaBaHHbI,
MyCTbIHW, TPONMYECKNE Neca, BbICOKOropbs. KnnMMaT, pacTUTENbHbIA U XXUBOTHbIN
mMnp 6MOMOB CyLn.

CTpyKTypa M (YHKUMS XKMBbIX CUCTEM, OLIEHKA WX pecypcHOro noTeHumana wu
6rocepHbIX QyHKUNIA

7.6

DKOMOrMYeCcKne Kpusncbl U MX NMpuynHbl. Bo3gencTene 4yenoseka Ha Guocdepy.
3arpsi3HeHne Bo3AayLlIHOM cpeabl. OXpaHa Bo3ayxa. 3arpsi3HEHWE BOAHOW Cpefbl.
OxpaHa BOAHbLIX pecypcoB. Pa3pyleHune nouysbl. OXpaHa MOYBEHHbIX PEeCypCoB.
N3meHeHne knuMaTa.

AHTPOMNOreHHOe BO3AEWCTBME HA PaCTUTENbHbIA W XMBOTHbIM MUp. OxpaHa
pacTUTENbHOrO0 U >XXMBOTHOMO Mupa. OCHOBHblE MPUHLUMMBLI OXpaHbl MpPUPOAbI.
KpacHble kHurn. 0Ocobo oxpaHsieMmble npupogHble Tepputopun  (OOIIT).
BoTaHnueckme cagbl U 300/10rMyeckmne napKku.

OCHOBHbIE  MPUHLMMbI  YCTOMYMBOrO pasBUTUS YeNOBEYeCTBa M NpUPOAbI.
PaunoHanbHOe  NpuMpoAOMNoNb30BaHME U COXpaHeHuMe  BMonorMyeckoro
pa3Hoobpasus 3emnu
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