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MHNOACHUTEJIbHASA 3AIIMCKA

Mporpamma no yye6HoMy npeamety "Buonorus” (ganee - 6uonorunsa) Ha
YPOBHe cpefHero obuiero obpasoBaHusi pa3paboTaHa Ha ocHoBe PefepasibHOro
3aKoHa 0T 29.12.2012 Ne 273-®3 «O6 obpasoBaHuN B Poccuiickoin denepaummy,
®roC COO, KoHuenuuu npernofasaHus Yy4yebHOro npegmeTta «buonorua» wu
OCHOBHbIX NONOXeHWI (hefiepasibHOM paboyeil Mporpammbl BOCMUTaHWS.

YuebHblin npeamMeT «buonorusa» yrny6néHHoro ypoBHs usydeHuma (10-11
Kfaccbl) SBNSAETCH OAHWM M3 KOMMOHEHTOB NpPeAMEeTHON 06/1acTu «ECTeCTBEHHO-
Hay4Hble npeameTbl». CornacHo nonoxeHmam ®roC COO npodusibHbIe yyebHble
npeaMeTbl, U3y4yaemble Ha Yray6néHHOM  YpPOBHE, ABAAKOTCA  CNOCOGOM
anddepeHumaymm  0byvyeHnss Ha YpPOBHe CpeAHero o6Liero 06pa3oBaHNs U
Npu3BaHbl 06ecneynTb NPEeeMCTBEHHOCTb MeXAYy OCHOBHbIM O0OLMM, CpefHUM
06LWMM, cpeaHUM MPOMecCOoHa/IbHbIM M BbICLUMM 06pa3oBaHueM. B To e Bpems
KaKObIA M3 3TUX YYebHbIX NpeaMeToB [A0/DKeH ObiTb OpPUEHTMpPOBaH Ha
MPUOPUTETHOE peLLeHne o06pa3oBaTe/ibHbIX, BOCMUTATE/IbHbIX W Pa3BUBAMOLLMX
3afja4, CBA3aHHbLIX C MpoopreHTaUMen 0ByYatoWMXCa U CTUMYIMPOBAHUEM
MHTepeca K KOHKPETHOW 06/1acTh Hay4yHOro 3HaHWs, CBA3aHHOro C 6Konoruen,
MeNLMHON, 3KONOT e, NCUXONOTNed, CNOPTOM WU BOEHHbLIM [€/10M.

Mporpamma rno yyebHomy npeameTy "bruonorus™ faéT npeactaBneHne o Lenm
N 3aa4ax M3yyeHus yyebHOro npeameTa «buonorus» Ha yrnyonéHHOM YpOBHE,
onpefensetT o06sa3aTeNbHOe (MHBapWMaHTHOE) MNpPeAMETHOE COAepXKaHue, ero
CTPYKTYpMpOBaHMe MO pasfjenaMm v Temam, pacrpefesieHne Mo  Knaccam,
PEKOMEHYeT MNOCnefoBaTe/lbHOCTb M3YYeHUA Y4YebHOro marepviana C Y4YETOM
MeXNpPeaMETHbIX W BHYTPUMNPEAMETHbIX CBA3ei, NIOTMKM y4yebHOro npolecca,
BO3pacTHbIX 0CO6EHHOCTEN 00yyatowmxcs. B nporpamme no 6uonornm peanns3osaH
MPUHLMN NPEEMCTBEHHOCTU C U3YYeHNeM GM1OOrMN Ha YPOBHE OCHOBHOIO 00LLEro
obpa3oBaHuMs, Gnarogaps  4emy  MPOCMaTPUBAETCA  HanpaB/IeHHOCTb  Ha
nocnegyrouiee pasBuTME  OMONOTMYECKUX  3HAHWIA, OPUEHTMPOBAHHLIX Ha
(hopMmupoBaHMe  eCTECTBEHHO-HAYYHOr0  MUPOBO33PEHWS,  3KOMOMMYEeCcKoro
MbILLIEHWA, NMPeACTaBEHNIA O 300POBOM 06pase XXU3HKU, Ha BOCMMTaHme 6epexHOro
OTHOLLEHMA K OKpY>KatoLLLel npupoaHon cpege. B nporpamme no 61Monornm takxke
MokasaHbl BO3MOXHOCTW Yy4yeGHOro npeameta «buonorva» B peann3auum
Tpe6oBaHuin ®rOC COO K nnaHMPyeMbIM NIMYHOCTHLIM, MeTanpeaMeTHbIM U
NpeAMETHbIM pe3yfbTaTtam 06yyeHNs 1 B (hOpMUPOBaHM OCHOBHbIX BUAOB y4ebHO-
Mo3HaBaTe/IbHON  [eATe/IbHOCTU  06y4valoLmMXCca MO OCBOEHUIO  COfepXKaHWs
61onornyeckoro 06pasoBaHNs Ha YpoBHe CpefHero ooLero obpasoBaHus.

YuebHbIin npeameT «bronorus» Ha ypoBHe CpeaHero obuero o6pasoBaHUs
3aBepLUaeT 6roornyeckoe obpasoBaHme B LLIKOE M OPUEHTMPOBAH Ha pacLuMpeHue
N yrny6neHne 3HaHNIA 06YyYarOLLIMXCA 0 XKMBOI NPUPO/E, OCHOBAX MONEKY/SIPHON 1



KNIETOYHOW BMosiornum, amepuonorum 1 61Uonormm passuTUSA, reHETUKK, CeNlekLmn,
OGMOTEXHOMOr M, 3BOJTOLMOHHOIO YYEHMS N 3KOMIOTUN.

N3yueHne yyebHOro npegmetra «buonorns» Ha yrny6ieHHOM YpOBHe
OPWEHTMPOBAHO Ha MOATOTOBKY O0OYyYatoLWMXCA K MOCMAefyowemMy MnofyvyeHnto
bnonornyeckoro  obpasoBaHMs B By3ax W OpraHmsauusx  cpefHero
npoeccnoHanbHOro obpasosaHns. OCHOBY ero Cofep>kaHns COCTaB/sAeT cucTema
OVONIOTUYECKMUX  3HAHWIA,  MOMYYEHHbIX NpU  KU3ydYeHUM  00y4aroLMMUCH
COOTBETCTBYHOLMX CUCTEMATUYECKUX Pa3fenioB 6MonornmM Ha ypoBHe OCHOBHOIO
obulero obpasoBaHusa, B 10-11 Knaccax 3TV 3HaHWA MONyYarT pasBuTMe. Tak,
pacluMpeHbl U yrny6seHbl GUMONMOrMYecKne 3HaHWA O PacTEHUNX, >XMBOTHBIX,
rpnbax, 6akTepusx, OpraHuM3Me YenoBeKa, O6LMX 3aKOHOMEPHOCTAX >KMU3HMU,
A0MOJTHUTENbHO BKKOYEHbI 6UONOrMYecKne CBefleHNs NPUKagHoro 1 no1cKoBoro
XapakTepa, KOTopble MOXXHO WCMO0/b30BaTb KaK OPWEHTMPbI A4J19 NOC/eAyHoLWero
Bbl6opa npodeccun. Bo3moXKHa TakkKe WHTerpauusi 61onornyecKmx 3HaHUn c
COOTBETCTBYIOLWMMN 3HAHUAMMW, MONYYEHHbIMWU 00y4YaloWMUMNCA MPU N3YYeHUN
(hU3MKK, XUMUK, reorpaun N maTeMaTUKN.

CTpykTypa nporpammbl Mo Yy4yeGHOMY npeaMeTy “Buonorms” oTtpaxkaer
CUCTEMHO-YPOBHEBbLIA W 3BOMOLMOHHBLIA  MOAXOAbl K M3Y4YeHUIO 6uonoruum.
CornacHo 1Mm, 13y4aroTca CBOMCTBA M 3aKOHOMEPHOCTU, XapaKTepHble AN XKMBbIX
CUCTEM Pa3HOro YPOBHSA OpraHun3sauum, 3BONHOLUN OPraHNYeckoro Mvupa Ha 3emse,
COXpaHeHus 61MoIorM4eckoro pasHoobpasns nnaHeTsl. Tak, B 10 Knacce n3y4aroTcs
OCHOBbl MOJEKYNAPHOM W KNETOYHOW 6Guonormun, amépuonorum n 6uonoruun
Pa3BUTUA, TEHETUKN U CeNekuun, BMUOTEXHONOMMN N CUHTETUYECKOW Gmonorum,
aKTya/IM3MPYOTCA 3HaHMS 00y4aloLmxcs Mo 60TaHMKe, 300/10rMK1, aHaToMuUW,
(hm3monorum yenoseka. B 11 knacce m3y4yatoTcs 3BOMOLMOHHOE YYeHWe, OCHOBbI
3KOJIOTUN 1 YYeHue 0 brocdepe.

YuebHblin  npegMeT  «buonorusi»  npu3BaH  06ecnevyMTb  OCBOEHME
06yyaloLLMMmMcs 61MONOTMYECKNX TEOPUIA N 3aKOHOB, UAEW, MPUHLUMMOB W NpaBun,
NneXalmx B OCHOBe COBPEMEHHOI eCTeCTBEHHO-Hay4YHO KapTUHbI M1pa, 3HaHWI 0
CTPOEHMMN, MHOroobpasMm U OCOBEHHOCTSAX KIETKW, OpraHvama, Monynauuu,
6MOLIEHO03a, 3KOCUCTEMbI, O BbIAAOLLMXCA HaYYHbIX AOCTVKEHWUAX, COBPEMEHHbIX
nccnefoBaHNAX B 61oN0rMn, NPUKNagHbIX acnekTax 61monormiyecknx 3HaHuin. 4ns
pasBUTUS W MOAAEPXaHUA WHTepeca 00y4yaroLMXCA K OMOorMn Hapsgy co
3HauUTE/bHLIM 00BbEMOM TEOPETUYECKOro MaTepuasna B COAepXKaHUM NporpaMmbl
no 6monorum npegycMoTpeHo 3HAKOMCTBO C UCTOPUEl CTaHOB/IEHWNA U Pa3BUTUS
TOW WM NHOIN 061aCTN BUOMOTK, BKNALOM OTEUYECTBEHHBIX 1 3aPYOEXHbIX YUEHbIX
B PELLEHNE BXKHENLLNX BMOMOrMYECKNX N IKOTOTUYECKMX MPOB/IEM.

Llenb n3yyeHns yyebHoro npeameta «bnonorus» Ha yrny6néHHOM ypoBHE —
OBNafleHVe  06y4YaloLMMUCA  3HAHUAMKM O  CTPYKTYPHO-(YHKLMOHA/IbHOM



opraHmsaunm >KMBbIX CUCTEM pPa3HOrN0 paHra W MpuobpeTeHne YMeHUN
MCMO0/b30BaTh 3TV 3HAHMS B (DOPMMPOBAHUN MHTEpPeca K OnpeaenéHHon obnactu
npod)ecCnoHanbHON AesATeNIbHOCTN, CBS3aHHOW C Guonornen, nnmM K BbIGOPY
y4ebHOro 3aBefieHns Ana NPOA0/IKeHNS 6MOI0rMYecKoro o6pasoBaHms.

[locTveHne uUenn  un3ydeHus yyeBHOro npegmeta «buonorusa»  Ha
yrny61éHHOM YPOBHE 06ecrneynBaeTcs peLleHeM CreyoLmx 3aau:

OCBOEHME 00Y4YatoLLMMUCA CUCTEMbI BUONOTMYECKMX 3HAHUI: 00 OCHOBHbIX
OMONOrMYECKMX TEOPUAX, KOHLEMUUAX, rmnoTesax, 3akoHaxX, 3aKOHOMEPHOCTAX U
paBunax, COCTaBNALMX COBPEMEHHYIO eCTECTBEHHO-HAYYHYHO KapTUHY MUPa; O
CTPOEHWUN, MHOroo6pasnm K OCOOEHHOCTAX OMONOTMYEeCKMX cucTem (KeTka,
opraHusMm, nonynauus, Bug, buoreoLeHos, buocdepa); 0 BblAAKLMXCSH OTKPbITUAX
N COBPEMEHHbBIX UCCe0BaHNAX B GLMOIOTUN;

O3HaKOM/ieHVe 00yYaloLWmMXCs C MeToAaMu MO3HaHMS XKMBOW NPUPOAbI:
nccneaoBaTeNbCKMMM — MeTodaMn  BMONOrMYecKUX HayK  (MONEKYNSIPHOW 1
KNIETOYHOW 61o1ornMmn, amepronorum n 6UoNOrnmM PasBUTUSA, reHETUKIN N CENEKLNN,
OVMOTEXHOMOTMM U CUHTETUYECKOW OMOMOTUK, NaeOHTONOMNN,  3KOMOTUN);
MeTOJaMN CaMOCTOATENIbHOrO MPOBEAEHNA OMONOrMYeCKUX WCCNefoBaHUA B
nabopatopum wn B npupode (HabnwogeHue, W3MEpPEHME,  3KCMEPUMEHT,
MOZeNMpoBaHue);

OBfafieHne  00y4aloLMMUCH  YMEHUSMMW:  CaMOCTOATENIbHO — HaxXoAWTb,
aHaM3MpoBaTb U MCMOMb30BaTb OMONOIMYECKYHD WH(OPMaLMIO; MOMb30BaTbLCH
OMONOrMYECKON TEPMUHONOIMEN U CUMBOSIMKON; YCTaHaBNMBaTb CBSA3b MeXAay
pasBuTMeM 6MONOrMM U COLMASIbHO-9KOHOMUYECKUMIW U 3KOIOrMYECKUMU
npo6nemMaMun 4YenoBevecTBa; OLEHMBaTb MOCMEACTBUS CBOEW [AeATe/IbHOCTU MO
OTHOLLEHMNIO K OKpY)Karolle npupogHOM cpefe, COOCTBEHHOMY 3[40POBbIO U
30POBbI0  OKpYXaloWwmx  fogeil; 060CHOBbIBATL M cobnogatb  Mepbl
MNPOMNAKTUKN NHPEKLMOHHBLIX 3ab0/1eBaHMIA, Npasuia NoBefeHns B NpUpoae U
obecrieyeHns 6e30MacHOCTN COBCTBEHHON XXMU3HEAEATEIbHOCTU B Upe3BblyaliHbIX
CUTyaumsx MpUPOAHOrO W TEXHONeHHOro  XapakTepa, XapaKTepu3oBaTb
COBpPEMEHHbIe Hay4Hble OTKPbLITUA B 061acTy G1onoruu;

pasBUTHE Y 06YUaIOLLIMXCA UHTENIEKTYalIbHbIX U TBOPYECKMX CNOCOBHOCTEN B
npouecce 3HaKOMCTBA C Bbl4atOWMMUCA OTKPLITUAMW U COBPEMEHHbLIMU
nccnegoBaHNAMM B OGMONOTUK, pellaeMbiMK eto  npobieMamu, MeTOAO0TNeN
610/10rMYeCKOro UccneaoBaHus, NPOBeAeHNS IKCNEPUMEHTA/IbHbIX UCCNeA0BaHWiA,
peLleHnss 61onornyecknx 3afad, MoAenMpoBaHuUsA OUONOrMYECKMX OOBEKTOB U
MPOLLECCOB;

BOCMUTaHKE Yy 06yyatoLLMXCA LleHHOCTHOr0 OTHOLLUEHMS K >XMBOW NPUPOAE B
LIe/IOM U K OTAe/IbHbIM eé 06beKTam W1 ABMEHMAM; (DOPMUPOBAaHME 3KOMOMMYECKOMN,



reHeTUYeCKOM rpaMOTHOCTH, 06LLEN Ky/bTYPbl NOBEAEHUSA B NPUPOAE; UHTErpauum
eCTECTBEHHO-HaY4YHbIX 3HAHWIA;

npuobpeTeHre  0Oy4YalOWMMMCA  KOMMETEHTHOCTM B paulMOHa/IbHOM
MPYPOA0NO/L30BaHNM (CO6/I0AEHNE NPaBW NOBEAEHNS B NMPUPOLE, OXPaHbl BUAOB,
akocuctem, 6uocdepbl), COXpaHEHMM COOCTBEHHOrO 340pPOBbs U 3[0POBbS
OKpyXarowmx nofei  (cobnofgeHns Mep  nNpounakTukn  3aboneBaHun,
obecrneyeHne 6e30MaCHOCTU XXMU3HeLesATe/IbHOCTU B Ype3BblYalHbIX CUTyauusax
MPUPOAHON0O WM  TEXHOMEHHOr0  XapakTepa) Ha OCHOBE  MCMOJb30BaHWS
GMO/IOMMYECKMX 3HAHWIA 1 YMEHWIA B NOBCEAHEBHOW XKN3HN;

co3flaHMe  YCNoBWM AN OCO3HAHHOrO  Bblbopa  O6yuvatoLLMMMKCS
NHANBUAYa/TbHOM obpasoBaresibHOW TpaekTopun, CNoCcoOCTBYHOLLEN
nocneayroleMy npogecCMoHalbHOMY CaMOOMNpPeaeeHNo, B COOTBETCTBUM C
WHAMBUAYASIbHBIMU MHTEepecaMmn U NOTPEBHOCTAMU pernoHa.

Ob6Lee Yncno YacoB, OTBEEHHbIX HA U3y4YeHne G1oNornum Ha yrny61eHHOM
YPOBHE cpeAHero obuiero obpasosaHus, coctasnseT 204 vaca: B 10 knacce — 102
yaca (3 yaca B Hegento), B 11 knacce — 102 yaca (3 yaca B Heflento).

OT16op opraHM3auMOoHHbIX (HOpM, METOLOB U CPeACTB 00y4YeHUs 6mosoruu
OCYLLIECTB/IAETCA C YYETOM CMEUUPUKA ero COAepXKaHWs W HanpaB/eHHOCTU Ha
NPOAO/HKEHMEe  OMONOrMYecKOro 06pasoBaHMs B OpraHu3auusx CcpegHero
MPOECCUOHANBHOIO 1 BbICLLEro 06pa3oBaHus.

Ob6#3aTe/bHbIM YCI0BMEM MPU 06yYeHUM B1ONOrMK Ha Yrny61EHHOM YpOBHe
ABNAETCS MPOBeAeHNe NabopaTopHbIX M MPaKTUYeCKUX paboT. Takke y4acTue
06yyaloLMXca B BbINOHEHUN MPOEKTHLIX U y4ebHO-UCCNeaoBaTeNbCKNX paborT,
TemMaTuKa KOTOpbIX OMpPefeNseTcs yunTesieM Ha OCHOBE MEIOLLMXCA MaTepuasibHO-
TEXHUYECKMX PECYPCOB N MECTHbIX NPUPOAHBIX YCNOBUMNA.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

CopepxaHve nporpammbl, BblgefIeHHOe kypcusom, He BXOAUT B MPOBEPKY
rocyiapcTBeHHou ntorosoi artectauun (FAA).

Tema 1. buosiorusi Kak Hayka

CoBpeMeHHasa 6nonorua — KoMriaekcHaa Hayka. Kpatkasa uctopus passutus
ovonorun.  buonornyeckue  Haykm M M3yvyaeMble UMW MPO6GSEMBI.
dyHOamMeHTaNbHbIE, MPUKNaAHbIe W MOWCKOBble Hay4yHble WCCNef0oBaHUS B
Guonorun.

3HaueHne 6uonorum B (HOPMUPOBAHUN COBPEMEHHOW e€CTECTBEHHO-HAY4YHOM
KapTuUHbl Mupa. lMpodeccum, cBs3aHHble C Guonorveir. 3HadeHwe 6uonornni B
NPaKTUYeCKOW [esATeNbHOCTU  YesloBeKa: MeauuMHe, CeNbCKOM  XO3ACTBE,
MPOMbILLIEHHOCTW, OXpaHe NPUPOLbI.

JlemoHcTpanuu

MopTpeTbl: ApucToTenb, TeodpacT, K. JInHHeR, XK. b. Jlamapk, Y. apsuH, Y.
"apseit, I'. MeHpgens, B. V. BepHaackuia, . T1. Masnos, N. . Me4yHukos, H. .
Basunos, H. B. Tumocees-Pecosckuid, k. YoTtcoH, ®. Kpuk, A. K. benses.

Tabnuubl 1 cxembl: «CBA3b GMoOTUN C ApYruMy Haykamu», «Cucrema
BMONOrNYECKMX HayK».

Tema 2. 7KuBble cucTeMbI U UX U3Yy4YeHHUE

YKuBble CUCTeMbl Kak npeameT u3yyeHus 6uonornn. CBOWMCTBA KMBbLIX
CUCTEM: eAMHCTBO XMMMWYECKOro CoCTaBa, [AMCKPETHOCTb W LeNOCTHOCTD,
CNIOXHOCTb W YMOPALOYEHHOCTb CTPYKTYpPbl, OTKPbLITOCTb, CamoOpraHu3aLms,
CaMOBOCNPOU3BeeHNE, Pa3ApPaXKUMOCTb, U3MEHUYNBOCTb, POCT U pa3BUTHE.

YPOBHM  OpraHu3aumm >KMBbIX CUCTEM: MOJEKYNAPHbIA,  KNETOUHbIN,
TKaHeBbIN, OpraHNU3MeHHbI, nonynAauMoHHO-BMA0BOW, 3KOCUCTEMHbIIA
(buoreoueHoTUYECKNI), OGUOCHepHbIA. Tpouecchbl, MPOUCXOAALME B XKUBbLIX
cuctemax. OCHOBHble MPU3HAKM XXMBOFO. KM3Hb Kak (hopMa CyLLEeCTBOBaHMS
matepun. Hayku, nsydaroLme neble CUCTEMbI Ha Pa3HbIX YPOBHAX OpraHusaLnn.

3yyeHne XuBbIX cucteM. Metofbl 6uvonornyeckon Hayku. HabnwogeHue,
N3MepeHne, IKCNepUMEHT, cucTeMaTnzaums, MeTaaHanus. MoHATME O 3aBUCUMOIA U
He3aBUCUMOW NepeMeHHON. [MnaHuMpoBaHMe 3KcnepumeHTa. [locTaHOBKa U
nposepka runotes. Hynesas runotesa. MoHATUE BbIOOPKM U €€ [OCTOBEPHOCT.
Pa3bpoc B 0Ouonormyecknx AaHHbIX. OueHKa [OCTOBEPHOCTU MOMYYEHHbIX
pe3ynbTatoB. [1pUUMHBLI  UCKaXKEHWS pe3ynbTaToB  3KCrepumeHTa. [loHATUME
CTaTUCTMYECKOro TecTa.

JleMoHCTpanun



Tabnuubl 1 cxembl: «OCHOBHble TMPU3HAKK >KU3HW», «buonornyeckume
cucteMbl», «CBOWCTBA XXMBOW MaTepum», «YPOBHU OpraHu3aumm >KUBOM
npupofbl», «CTPOEHME >XMBOTHOM KETKU», «TKaHW >KMBOTHbIX», «CUCTEMbI
OpraHoB Yesl0BEYECKOro opraHumsma», «buoreoueHos», «buocdepa», «MeTtoabl
N3YYeHUs XNBOIN NPUPOLbI».

O6opyfoBaHue: n1abopaTtopHoe 060pyA0BaHME A4/ MPOBeAEHNA HAONIOAEHWA,
N3MEPEHNIA, IKCNEPUMEHTOB.

IIpakTHyeckas pa6ora «/ICNONb30BaHWE pPas3/IMYHbIX METOA0B  MpW
N3YYEHUWN XKMBbIX CUCTEM>.

Tema 3. buosorus KieTku

Krnetka — CTPYKTYpHO-(hYHKUMOHabHAA eauMHuLa >KMBOro. Kctopus
OTKPbITUA KNeTKN. PaboTbl P. N'yka, A. JleBeHryka. KnetouHas Teopus (T. LLIBaHH,
M. LneingeH, P. BupxoB). OCHOBHble MNOMOXEHUA COBPEMEHHON KNETOYHOIA
Teopuu.

MeToabl  MOMEKYNAPHOM WM K/ETOYHOW  BMONorunM:  MUKPOCKOMWUS,
Xpomarorpams, 3nekTpoopes, MeTo[ MeuyeHbIX aTtoMoB, AMpdepeHUManbHoe
LeHTpUgyrmpoeaHne, KynbTUBUPOBaHWE KIETOK. M3yuenue @QuUKCUpPOBAHHBIX
Knemok. INEKTPOHHasA MUKpPocKonua. Koughoxanvnas muxpockonus. Bumanvroe
(npudicuznenHoe) uzyueHue Kiemox.

JleMoHCTpauumn

MopTpeTbl: P. T'yK, A. NleBeHryk, T. LLiBaHH, M. LLineigeH, P. Bupxos, K. M.
bap.

Tabnmupbl 1 cxeMbl: «CBETOBOW MUKPOCKOM», «3NEKTPOHHBIA MUKPOCKOM>»,
«/cToprsa pa3BUTUSA METOA0B MUKPOCKOMNN.

O6opyoBaHMe: CBETOBOW MUKPOCKOIM, MUKponpenapaTbl pPacTUTENbHbIX,
YKMBOTHbIX 1 6aKTepUasbHbIX KETOK.

IIpakTuueckass padora «/I3ydeHMe MeTOOB K/ETOYHOW  6rmonoruu
(xpomaTorpadus, anekTpoopes, AnddepeHUManbHOE  LEHTPUQYrMpoBaHue,
MLP)».

Tema 4. Xumuueckasi Oprann3anms KJICTKH

XUMUYECKNA cOoCTaB KNETKW. Makpo-, MUKPO- U YNbTPaMUKPO3NEMEHTI.
Bofa 1 eé ponb Kak pacTBOPUTENS, peareHTa, y4acTue B CTPYKTYPUPOBAHUN KNETKM,
Tensioperynaumn. MmHepasbHble BELLECTBA KNETKKU, X 61onornyeckas posb. Posb
KaTMOHOB 1 aHWOHOB B K/IETKE.

OpraHuyeckne BeLlecTBa K/eTKW. buonornyeckne nonumepsl. benkn.
AMVHOKMNCNOTHbIA cocTaB 6e/ikoB. CTPYKTYpbl 6€N1KOBO MONeKy bl. MNepBuyHas
CTPyKTypa 6efika, nenTuaHas CBA3b. BTopuyHas, TpeTuyHas, 4eTBepTUYHAS
CTPYKTYpbl.  [eHaTypaumsi. CsoilcTBa 6enkoB. Knaccudmkauma — Genkos.
Buonornyeckune QpyHKUUN 6eKOB. [Ipuonet.



Yrnesogbl. MoHocaxapuzbl, Aucaxapuibl, onnrocaxapuibl N nonvcaxapuasbl.
Obwnini  nnaH CTPOEHMA U (PU3NKO-XMMUYECKMe  CBOWCTBA  YreBOfOB.
Buonornyeckune QyHKLMM yrneBoL0B.

Nunnapl. TvapodunnbHO-rnapogobHble cBOMCTBA. Knaccuhmkaums nnnuaos.
Tpurnuuepunabl, oconmnuapl, BOCKW, cTepouAbl. buonornyeckne MyHKUMM
nnnunaos. Obwme cBOMCTBa GUONOTMYECKNX MEMOPAH — TEKYYECTb, CMIOCOBHOCTL K
caMo3aMblKaHu0, NOMYNPOHULAEMOCTb.

HyknenHosble kucnotebl. AHK 1 PHK. CTpoeHWe HYKNeMHOBLIX KUC/OT.
Hykneotugpl. MNpuvHUMn komniemeHTapHocTu. MpaBuno Yaprada. CTpykTypa
OHK — aBoliHas cnupanb. MecToHaxoXaeHue 1 buonornyeckue gyHkumm AHK.
Buabl PHK. ®yHkumn PHK B KneTke.

CtpoeHne monekynbl AT®. Makposaprmyeckne cBssn B Monekyne ATO.
Buonornyeckune yHkumn AT®. BoccTaHOBNEHHbIE MEPEHOCUUKM, UX QYHKLUNN B
KneTke. /{pyeue nyxneosuompugpocpamor (HTD). CekBeHnpoBaHue AHK. Memoouwt
CEHOMUKU, MPAHCKPUNMOMUKU, NPOMEOMUKU.

CTpyKTypHaa 6uonorus: 6uoxmMmmyeckne n 6nomsnyeckne mccrefoBaHus
CoCTaBa W MPOCTPAHCTBEHHON CTPYKTYpbl OGUOMONEKYN. Mooderuposanue
CMPYKmypol U yHKYUll OUOMONEKVI U UX KoMniekcos. Komnvromepuwiil ousatin u
opeaHuQeCKuzZ curmes 5u0MOJl€Kle u ux H@I’lpupO@Hblx AHRAJN02086.

JleMoHCTpauumn

MopTpeTsl: J1. MNonnHr, ). YoTcoH, ®. Kpuk, M. YUnkuHc, P. ®paHknunH, P.
CaHrep, C. NMpy3nHep.

[Anarpammbl: «PacnpefeneHne XMMUYeCKMX 3/leMEHTOB B HEXXMBOI NPUPOLE>,
«PacnpefieneHne XMMUYeCKNX 3/1eMEHTOB B XXUBOI NPUPoAe».

Tabnuubl N cxembl: «lleproanyeckas Tabnmua XMMUYECKUX 3/1EMEHTOB,
«CTpoeHne MONeKynbl BoAbl», «BellecTBa B COCTaBe OpraHM3moB», «CTpoeHune
MONeKy bl 6enka», «CTPyKTypbl 6€/1IKOBO MONeKynbl», «CTPOEHUe MOMeKys
yrnesogoB», «CTpOeHWe MOMEeKyn AMnugoB», «HyYKNeMHoBble KUCNOTbI»,
«CTpoeHne Monekynbl AT®»,

O6opyaoBaHMe: XMMNYecKasa nocyga n 06opyosaHue.

JlaGopaTopnas padora «O6Hapy>keHMe 6eNKOB C MOMOLLbK KaYeCTBEHHbIX
peakuuii».

JlabGopaTopHnasi padora «/iccnegoBaHne HYKNEMHOBbLIX KACNOT, BblAeNeHHbIX
N3 KNETOK Pa3/IMYHbIX OpraHn3MoB».

Tema 5. CTtpoenne ¥ yHKIUMN KJIETKH

Tunbl  KNEeTOK: 3yKapuotuyeckasa W npokapuotuyeckasa. CTPyKTYpHO-
(hYHKUMOHa/IbHbIE 06Pa30BaHNA K/IETKM.



CTpoeHre NPOKapnuoTUUECKOWN KNETKW. KneTouHasi CTeHKa 6akTepuil 1 apxeil.
OCO6GEHHOCTM CTPOEHUSI TEeTEPOTPOPHOMN W aBTOTPOPHOM MPOKAPMOTUYHECKMX
KNeToK. MecTo 1 posb NpoKapmnoT B BUoLeHO3ax.

CTpoeHue 1 (hYHKLMOHMPOBaHWE 3YyKapnoTUUeCKOIN KNeTku. INnasMaTnyeckas
mMemb6paHa (nnasmanemma). CTpyKTypa nnasmaTuyeckor MemopaHbl. TpaHCropT
BELLIECTB Yepes Nnia3mMaTUYeCcKyro MeMopaHy: naccuBHbIA (Anddysns, obneryéHHas
Anddysnsa), akTuBHbIA (MEPBUYHBLIA M BTOPUYHBLIA AKTUBHbLIA  TPAHCMOPT).
MonynpoHMLaemMocTb MeMOpaHbl. PaboTa HaTpuii-KanMeBoro Hacoca. HA0LUMTO3:
MUHOLUMTO3, (haroymTtos. Ik3oumTo3. KnetoyHad cTeHka. CTpPyKTypa v (yHKUUK
KNIETOYHOM CTEHKM pacTeHWIA, rpnbos.

LinTtonnasma. LimTo3onb. Liutockenet. [BuxeHne uutoniasmbl. OpraHovapl
KneTkn. OgHoMeMbOpaHHble opraHouabl KNeTKK: aHAon asmarnyeckas cets (3AC),
annapat [ofbApKK, JIM30COMbI, WX CTPOeHVWEe W (YHKUMW. B3anMocBA3b
OA4HOMeMOpPaHHbIX OpraHoMAoB KneTkn. CTpOeHWe rpaHyIspHOro PeTuKynyma.
Mexanusm nanpasnenus 6enxos ¢ IIIC. CUHTE3 PacTBOPUMbIX GenkoB. CUHTe3
KNIETOYHbIX MeMbpaH. ['nafkui (arpaHynspHbli1) a3HA0MNA3MaTUUYECKUIA PETUKYNYM.,
CekpeTopHasa (yHKUMA annaparta [onbMku. Moougurayus benkos 6 annapame
Tonvooicu. Copmuposka 6enkos 6 annapame I onvosxcu. TPAHCNOPT BELLECTB B
KNeTke. Bakyonu pactTuTenbHbIX KNETOK. KNeTouHbI cok. Typrop.

[MoNyaBTOHOMHblEe — OpraHoMfbl  KMeTKW:  MUTOXOHAPWW,  NNacTufbl.
Ilpoucxoorcoenue mumoxonopuu u naacmuod. Cumouozcenes (K.C. Mepeosickosckuil,
JI. Mapeynuc). CTpoeHne U (DYHKUMU MUTOXOHAPWUA W nnactug. lepBuYHbIe,
BTOPMYHbIE U C/IOXKHbIE NAACTUAbI POTOCUHTE3UPYIOLLMX 3YKapmnoT. X/10poniacThl,
XPOMONNACTbI, TENKOMNACTbI BbICLLUMX PACTEHWIA.

Hemem6paHHble opraHonibl KneTkn CTpoeHue U PYyHKLMU HeMeMOpaHHbIX
opraHongoBs KNEeTKW. Prnbocomsl. Ilpomedicymounvie Qunamenmeoi.
MuKpounameHTbl. Axmunosvie mukpogpunamernmor. MblLLIEYHbIE  KNETKMW.
Axmunosvie Komnonenmol HemvluieuHvix Kiemok. MUKPOTPYOOUKM. KNeTOUHbIiA
ueHTp. CTpoeHMe ” [ABWXKEHME >KIYTUKOB W pecHUYeK. MUKpPOTPy6OoUKM
uutonnasmbl. LleHTpuonb. benxu, accoyuuposarHnvie ¢ MukpoguiameHmamu u
muxpompybdboukamu. MomopHvie 6enku.

Appo. O6onoyka a4pa, XpomMaTuH, KapuoniasMa, AApbILKU, UX CTPOEHUE U
yHKUMN. FaepHblil  6enKoBbId  MaTpUKC. [poCTPaHCTBEHHOE PacnonoXeHne
XPOMOCOM B WHTepasHOM sape. Dyxpomamun u 2emepoxpomamur. Benku
XpPOMaTUHA — TUCTOHbI. /lunamuka s0epHOli 00010YKU 6 Mmumose. HoepHviii
mpaucnopm.

KneTouHble BKNOUeHMA. CpaBHUTE/bHAA XapaKTepUCTUKA KNEeTOK 3yKapuoT
(pacTuTeNIbHOW, XXMBOTHOM, FPUGHOIA).

JdeMoHCcTpauu



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

Tabnuubl 1 cxembl: «CTpOeHWE 3YKapuUOTMYECKON KNeTKu», «CTpoeHune
XMBOTHOW  KNeTku», «CTpOeHue  pacTUTeNbHOM  KNeTKu»,  «CTpoeHue
MUTOXOHAPUN», «AOp0», «CTPOeHMEe NPOKAPUOTUUHECKON KNETKN».

O6opyaoBaHMe: CBETOBOM MMWKPOCKOM, MUKpOMNpenapatbl PacTUTESIbHbIX,
YKMBOTHbIX K/IETOK, MUKPONpenapatbl 6akTepuasibHbIX KIETOK.

JlaGopaTopnass paGora «VI3yyeHMe CTPOEHUS KMNETOK  pas/IyHbIX
OpraHn3mMoB».

IIpakTuuyeckas padora «/3yyeHne CBONCTB KNETOUHON MEMOPaHbI».

JlaGopaTopHasi padora «VIccnegoBaHue naasmonmMsa W gennasmonusa B
PaCTUTENIbHbIX K/IETKAaX».

IIpakTHyeckas padora «/13yyeHne ABMKEHNA LMTOMNA3Mbl B paCTUTESIbHbIX
K/IETKax».

Tema 6. O0OMeH BelecTB M NpeBpalleHNe JHEPTHH B KJIETKe

ACCUMUNIAUNA N AUCCUMUNALNA — IBe CTOPOHbI MeTabonmama. Tunbl 06meHa
BELLLeCTB: aBTOTPO(HbIA M TreTepOTPOQHbIA. YyacTve Kucnopoga B OOMEHHbIX
npoueccax. OHepreTuyeckoe obecrnevyeHne KeTKU: npespalleHe ATD B
06MeHHbIX npoueccax. PepMeHTaTUBHBIA XapaKTep peakuuint  KeTOYHOro
meTabonmama. PepMeHTbl, WX CTPOEHWEe, CBOWCTBA W MeXaHuU3M [JeiCTBUS.
KotepMmeHTbl. OTANYMA (hepMeHTOB OT HEOPraHNM4YeCKUX KaTasm3aTopoB. benku-
aKTMBaTopbl N GENKU-UHITMOMTOPbLI. 3aBUCMMOCTb CKOPOCTM (DepMeHTATUBHbIX
peakuuii OT pasinyHbIX PaKToOpOB.

MMepBUYHBIA CUHTE3 OpraHMYecKMX BewlecTB B K/eTke. (POTOCUHTES.
AHOKCcucenHbIll U OKCcuceHHblll pomocunme3 y obaxkmeputi. Ceemocoouparoujue
NUSMERMbL U NUCMEHRMbL peAKYUOHHO2O0 Yernmpda. Ponb XnoponaacTtos B rpotecce
(hoTocmHTe3a. CBeToBas U TeMHoBasA hasbl. @omoovixanue, Cs., C4. u CAM-munol
Gomocunmesa. NPOAYKTUBHOCTb POTOCKHTE3A. BNnsHMe pasinyHbIX PakTopoB Ha
CKOPOCTb POTOCUHTE3A. 3HaYeHMe )OTOCUHTE3A.

XemMoCuHTES. Pa3Hoob6pasne OpraHM3mMoB-XeMOCUHTETUKOB:
HATPUUUMpyoLWmne 6GakTepuu, >Kenesobaktepun, cepobakTepuun, BOAOPOLHbIE
GakTepun. 3Ha4yeHMEe XeMOCUHTE3a.

AHa3pobHble OpraHnsmbl. Bugabl 6poxkeHus. TpoayKTbl OPOXKEHUA U KX
MCMOMb30BaHNE YeNOBEKOM. AHa3p0OHble MWKPOOPraHu3Mbl Kak OOBLEKTb
BuoTexHoNnornm n Bo3byanTenn 6onesHen.

A3p06HbIE OpraHu3mbl. ATansl 3HepreTN4ecKoro obmeHa.
[MoaroToBUTENbHBIN 3Tam. ['IMKONN3 — 6ECKMCIOPOAHOE pacLLensieHNe rNHKOo3bl.

Bronornyeckoe OKMUCNeHVe, UK KNEeTOYHOE AbiXaHue. POsib MUTOXOHAPWUIA B
npoueccax 61o1orM4yeckoro okucneHns. Limknuyeckme peakuymmn. OKUCINTENbHOE
(hochopunupoBaHue. Suepeus membpanmnozo epaouenma npomonos. Cunmes ATD:



paboma npomonnou ATD-cunmaszwvl. [peMmyLlecTBa aspobHOro nytn obmeHa
BeLLLeCTB nepes aHaspoOHbIM. DPPEKTUBHOCTb IHEPreTUUYeCKOro obmeHa.

JleMoHCTpanun

MopTpeTbl: k. Mpuctaun, K. A. Tumupsazes, C. H. BuHorpaackuii, B. A.
SHrenvrapar, M. Mutyenn, I'. A. 3aBap3vH.

Tabnumupl U cxembl: «POTOCUHTES», «ODHEPreTUUHECKMIA 0OMEH», «BUOCUHTES
benka», «CTpoeHne hepmeHTa», «XeMOCUHTE3Y.

O6opyaoBaHMe: CBETOBOWM MWKPOCKOM, 060pyAoBaHMe ANS NMPUrOTOB/IEHUS
MOCTOAHHbLIX 1 BPEMEHHbIX MUKPOMPEnapaTos.

JlaGopaTopuas padora «/13y4yeHune KaTaIMTUYECKON aKkTUBHOCTU (hepMEHTOB
(Ha npymMepe amuniasbl UK KaTanasbl)».

JlaGopaTopnass padora «l/I3ydyeHMe (pepPMEHTaTMBHOIO pacLlenneHuns
nepokcunaa BOAOPOAA B PACTUTENIbHBIX U XKMBOTHbIX KNeTKax».

JlaGopaTopnass padora «CpaBHeHME [MpoLLeccoB  (POTOCMHTE3a W
XeMOCUHTe3ax.

JlaGopaTopnas padora «CpaBHeHVEe NPOLLECCOB OPOXEHUSA U AbIXaHUSA».

Tema 7. HacsiencrBeHHass uHGoOpMalLus U peajiu3anus eé B KiIeTKe

Peakuun MaTtpuyHoro cuHTesa. MNMpuHUMN KOMMAeMeHTapHOCTU B peakLmsax
MaTpUYHOro CUHTe3a. Peanmsaumna HacneACTBeHHOW UH(opMaLmn. eHeTUYeCKNI
KOA, ero CBOWCTBa. TpaHCcKpunuus — maTpuuHbid cuHTes PHK. TpuHumnbl
TPaHCKPUMNUMKX: KOMM/IEMEHTAPHOCTb, aHTUMNapanieslbHoCTb, aCUMMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 sykapuomuueckou xiemke. Hexooupyrowue PHK.

TpaHcnauma n eé atanbl. YyacTue TpaHcnopTHbIX PHK B GuocnHTese Gesika.
Ycnosusi 6rocuHTesa 6enka. KogupoBaHve amMmHOKMUCNOT. Ponb pubocom B
brocuHTE3e Genka.

Cospemennvie npeocmasienuss o cmpoeruu 2enog. OpraHu3auna reHoma y
NMPOKapmoT N 3yKapuoT. Perynauma akTMBHOCTM FeHOB Y MpPoOKapuoT. 'mnoTesa
oriepoHa (. YXKakob, XX. MaH0). Moxexyiapuvie mexanuzmvl IKCNPeccuu 2eHO8 y
aykapuom. Ponv xpomamuna 6 pecynsyuu pabomol eenos. Perynayma 06MeHHbIX
MPOLLECCOB B KNeTKe. KNeTouHblin roMeocTas.

Bupycbl — HeKNeTouHble POPMbI XXMU3HWU 1 06/MraTHble napasuTol. CTpoeHMe
MPOCTbIX U C/IOXHbIX BUPYCOB, PETPOBMPYCOB, 6aKTEPNOMaroB. JKusnennbiil yuxi
JHK-cooepocawux eupycos, PHK-cooepocawux eupycos, 6akmepuoghazos.
Obpamuas mpanckpunyus, pegepmasa, UHmezpasa.

BupycHble 3a601eBaHUS YeNOBeKa, XXUBOTHbIX, pacTeHuid. CIMA A, COVID-19,
coLumasibHble U MeAULMHCKIME NPOBeMbI.

Buoungopmamuxa: unmeepayusi u ananuz b6oavuux maccusos («bigdatar)
CMPYKMYPHbIX Ouo02uYeckux oannvlx. Hanomexuonoeuu 6 ouonocuu u meouyume.
Ilpoepammupyemvre pynkyuu 6erkos. Cnocodwvt 0ocmasKu 1eKkapcms.



JleMoHCTpanun

MopTpeTbl: H. K. Konbuos, 4. V. iBaHOBCKMA.

Tabnuubl n cxembl: «brnocnHTe3 6efika», «"eHeTUYeCKuin Kog», «Bupycbi»,
«baKTepuogarmn».

IIpakTueckasi padora «Co3gaHne Moaenn Bupyca.

Tema 8. ’JKusHeHHBIA HUKJI KJIETKH

KneTouHbln UuKn, ero nepuogbl W peryndumsa. WHTeptasa M MUTOS3.
OC0o6eHHOCTM NpOoLEeccoB, MPOTEKalWMX B MHTepgase. oArotoBka KAeTkM K
aeneHnto.  TpecMHTETUYECKUA  (MOCTMUTOTUYECKMIA),  CUHTETUYECKUIA  W”
MOCTCUHTETUYECKUIA (NPEMUTOTUYECKIIA) NEPUO/bl MHTePdasbl.

MaTpuuHblii cuHTe3 OHK — pennukaums. MpuHumnbl penamkayun OHK:
KOMM/IEMEHTAPHOCTb,  MOJIYKOHCEPBATUBHbLIA  CUHTE3,  aHTUMNapaine/bHOCTb.
MexaHunsm pennvkauun AHK. Xpomocombl. CTpoeHne XpOMOCOM. Tenomepbl U

TenoMepasa. XPOMOCOMHbIA Habop KeTKM — Kapuotun. AWNnougHbIA 1
ranfouaHbIn  Habopbl XPOMOCOM. [OMOMOrMYHbIE XPOMOCOMbI.  [10M0BbIe
XPOMOCOMb!.

[eneHne KneTkn — MuT03. CTaamm MUTO3a U MPOUCXOAALLME B HUX MPOLIECCHI.
Tunbl MUTO3a. KapnoknHes 1 LMTOKNHE3. BUONornyeckoe 3HaueHne MMTo3a.

Perynauma MUTOTMYECKOrO UMKMa KAeTku. [porpammupyemas KeTouyHas
rméesnb — anonTos.

KnetoyHoe A4p0, XPOMOCOMbI, (DYHKUMOHaNbHAsA reHOMWUKA. Mexanusmol
npoaughepayuu, oughgpepenyuposku, cmaperus u eubenu kKiemok. «l{ugposas
KiemKkay» — ououngopmamuyeckue mooenu GyHKYUOHUPOBAHUSL KILeMKU.

JemoHcTpanuu

Tabnuubl N CXeMbl: <«KU3HEHHbIA UMK KNETKU», «MuTo3», «CTpoeHue
Xpomocom», «Pennukaunsa JHK».

O6opyaoBaHue: CBETOBOM MUKPOCKON, MUKponpenapaTbl: «MWUTO3 B KNeTKax
KOpeLLlKa NyKa.

JlaGopaTopnasi  pabora  «l/I3ydyeHMe  XpOMOCOM Ha  rOTOBbIX
MUKpOnpenapaTax».

JlaGopaTopuas padora «Hab/0aeHe MUTO3a B KNETKaX KOHUMKa KOpeLlKa
nyka (Ha rotoBbIX MUKpOMNpernaparax)».

Tema 9. Crpoenue u GyHKINH OPraHU3MOB

Buonornyeckoe pasHoobpasue OpraHu13mos. O[LHOKNETOYUHbIE,
KO/IOHWAJIbHbIE, MHOTOK/1ETOYHbIE OPraHn3Mbl.

OCO6EeHHOCTM CTPOEHUSA U XKN3HEAEATEIbHOCTN OAHOK/IETOYHbIX OPraH13MOB.
BakTepun, apxeu, OAHOK/IETOYHbIE TPWObLI, OLHOK/IETOYHbIE BOAOPOC/N, ApYrue
NpoTMCTbI. KONOHWasIbHbIE OPraHn3Mbl.



B3aumocBA3b 4YacTeil MHOTFOK/IETOYHOro opraHvama. TKaHW, OpraHbl U
cucTembl opraHoB. OpraHnsm Kak egnHoe Lenoe. 'omeocTas.

TKaHW pacTeHui. TUMbl pacTUTENbHBIX TKaHEeR: 06pa3oBaTesibHast, MOKPOBHaS,
NPoOBOAALLAsA, OCHOBHasA, MexaHu4yeckas. OCOBGEHHOCTU CTPOEHUS, (YHKLUMIA W
PacnonoXeHns TKaHel B opraHax pacTeHWiA.

TKaHWN >XXMBOTHbIX WM 4enoBeka. TUMbl XXUBOTHbIX TKaHei: anuTenvasnbHas,
COeAMHUTENbHASA, MblleyHas, HepBHas. OCOOGEHHOCTW CTPOEHUSs, (YHKUUA U
pacnosioKeHNs TKaHen B opraHax XXMBOTHbIX U Ye/loBeka.

OpraHbl. BeretatMBHble M reHepaTUBHbIE OpraHbl pacTeHWil. OpraHbl ©
CUCTEMbI OPraHoB XMBOTHbIX 1 YenioBeKa. PYHKLUN OpraHoB 1 CUCTEM OpPraHoB.

Onopa Tena opraHnsmoB. Kapkac pacteHuin. CKefleTbl OAHOK/IETOUHBbIX W
MHOTOKNETOYHbIX XXMBOTHbIX. Hapy)XHbIA 1 BHYTPEHHWIA ckeneT. CTPOeHne 1 TUMbI
COENHEHNS KOCTEMN.

[BwKeHne  opraHuamoB.  [IBMXKeHMe  OAHOKNETOYHbIX  OpraHM3MOB:
ameébonaHoe, XXryTMKoBOe, pPecHMYHOoe. [BV)KeHMe MHOTFOK/IETOUHbIX PacTeHWM:
TPOMMU3Mbl N HacTUKW. [BMXXEHME MHOTOKNETOUHbIX >XMBOTHLIX M YesloBeka:
MblLLeYHasa cuctema. Pedriekc. CKeneTHble MbILULbI 1 UX paboTa.

[MnTaHne opraHn3mos. lNornoLeHne Boabl, YrEKACIOro rasa v MMHepasibHbIX
BELIECTB  pacTeHMAMU.  [uTaHWe  >KMBOTHbIX.  BHyTpunonoctHoe m
BHYTPUK/IETOUHOE MuLeBapeHne. MNuTaHne MNO3BOHOYHLIX XMBOTHLIX. OTAeNsbI
NULLEBAPUTENBHOINO TpakTa. [luueBapuTenbHble >Kenesbl. [ulleBapuTenLHasa
cUcTeMa YesioBeKa.

[bixaHne opraHn3mMoB. [bixaHne pacTeHuit. ObixaHue XUBOTHbIX. Anhdy3us
rasoB yepes NOBEPXHOCTb KNeTku. KoXKHoe AbixaHue. [bixaTtenbHas noBepxXHOCTb.
YKabepHoe 1 néroyHoe AbixaHue. [bixaHne NO3BOHOUHbIX XXMBOTHBIX 1 YeNOBeKa.
OBONIOLMOHHOE  YCNOXKHEHWE CTPOEHUA NErKUX TMO3BOHOYHbLIX KMBOTHbIX.
[bixatencHaa cuctemMa 4enoBeka. MexaHu3M BEHTUNALMUM NETKUX Y NTUL, U
MIeKonuTaroWmx. Perynaunsa apixaHus. [bixaTeNbHble 06bEMDI.

TpaHcnopT BeLIeCTB Y OpraHvW3mMoB. TpPaHCMOPTHbIE CUCTEMbI PaCTeHUMN.
TpaHCNOPT BeLecTB Yy >XXUBOTHbIX. KpoBeHocHasa cuctemMa W eé opraHobl.
KpoBeHoCHad cucTema MO3BOHOYHLIX >KMBOTHLIX W 4enoseka. CepaLe,
KPOBEHOCHbIE COCyfbl U KpoBb. Kpyrn KpoBoobpaileHus. 3BOMOLUMOHHbIE
YCNOXHEHNA CTPOEHUS KPOBEHOCHOM CUCTEMbI MO3BOHOYHbIX XMBOTHbIX. PaboTa
cepaua u eé perynaums.

BblgeneHne y opraH13moB. BbleneHve y pacTeHuid. BolaeneHne y XXMBOTHBIX.
CokpatuTenbHble BakKyonu. Opradbl BblgeneHusa. ®PunbTpaumsa, cekpeumns W
obpaTHOe BcacbiBaHME KaK MexaHu3Mbl paboTbl OpraHoB BblaeneHus. CBs3b
MOfIOCTU Tefa C KPOBEHOCHOW W BbIAENUTE/NIBHON cucTeMamu. BblaeneHve y



MO3BOHOYHbIX XXMBOTHbLIX W 4enoBeka. [Moykn. CTpoeHne u (yHKLMOHMPOBaHMe
HethpoHa. Obpas3oBaHNe MOYM Yy YenoBeKa.

awnta y opraHmsmoB. 3awuTa Yy OAHOK/IETOYHbIX OpraHusmMoB. Crnopbl
GaKTepUi 1 LACTbI NPOCTEMLLMX. 3aLLUMTa Y MHOTOKNETOUHbIX pacTeHUI. KyTukyna.
CpepcTBa NacCMBHON M XMMUYECKOR 3awmnTbl. PUTOHUMIDI.

3alwnTta 'y MHOTOK/IETOUYHbIX XWBOTHbIX. [MOKPOBbI U WX MNPOU3BOAHbIE.
3awmta opraHuama ot 60ne3Heil. VIMMyHHas cucTteMa 4enoBeka. KneTouHbid u
rYMOpPa/ibHblA UMMYHUTET. BPOXXAEHHBLIA M NPUOBPETEHHBIN  CNEeLnpPUUECcKuia
NMMYHUTET. Teopuns KNoHa/lbHO-CeNneKTuBHOro ummyHuteta (M. dpnamx, ®. M.
BepHeT, C. ToHerasa). BocnanutenbHble 0TBETbI OPraHN3MoB. Po/ib BPOXAEHHOTO
NMMYHUTETA B Pa3BUTUN CUCTEMHbIX 3a00/1€BaHMIA.

Pas3gpaXMmocTb W perynauusa y  OpraHusmMoB. Pasfpakmmoctb Yy
OAHOK/ETOUHBIX OpPraHn3MoB. Takcucbl. Pa3gpaXXnMoCTb U Perynsauns y pacTeHuil.
PocTOBbIE BELLECTBA U X 3HAYEHNE.

HepBHad cuctema M peniekTopHas perynaums y >XUBOTHbIX. HepBHas
cucTema v eé oTaenbl. IBONHOLNOHHOE YC0XHEHWE CTPOEHUS HEPBHOM CUCTEMBI Y
XUBOTHbIX. OTAeNbl FOMOBHOrO MO3ra MO3BOHOYHBLIX >KMBOTHbIX. Pedinekc u
pediekTopHasa ayra. be3ycnoBHble U YCNOBHbIE PeIEKCHI.

['ymopanbHas perynaumsa 1 3HOOKPUHHAA CUCTEMA YKMBOTHLIX U YenoBeKa.
YKenesbl 3HLOKPWMHHOM CUCTEMbI U UX TOPMOHBI. [leiCcTBMEe FOPMOHOB. B3aumocBs3b
HEPBHOM N 3HAOKPUHHOW cucTeM. I'mnoTanamo-runodursapHas cucTema.

JlemoHcTpanuu

MopTpeT: L. I1. IaBnos.

Tabnuubl N cxembl: «OAHOKNETOYHbIE BOAOPOC/IN», «MHOMOK/IETOUHbIE
Bogopocnu», «bakTepumn», «lpocTeiiwne», «OpraHbl LBETKOBbLIX PaCTEHWUIA»,
«CUCTEMbI  OPraHoB  MO3BOHOYHBLIX XWBOTHbIX», «BHYTpPeHHee CTpOeHue
HaceKOMbIX», «TKaHW pacTeHuil», «KopHeBble cUCTeMbI», «CTpoeHUe CTeb/s»,
«CTpOeHMe NNCTOBOIM MNACTUHKM», «TKaHW XXMBOTHbIX», «CKeneT 4enoBeka,
«luweBaputenbHaa cuctema», «KpoBeHOCHas cuctema», «[lbixatesibHas
cucTema», «HepBHasn cucTema», «Koxa», «MblLleYyHas cucTema»,
«BblgenntensHad cuctemMa», «3HAOKPUMHHaA cuctemMa», «CTpOeHMe MbILWUbI»,
«MMyHUTET»,  «KMLEYHOMONOCTHbIE»,  «CxXemMa  MUTaHWS  PacTEHUI»,
«KpOBEHOCHbIE  CUCTEMbI  MO3BOHOYHBLIX >KUBOTHbLIX», «CTpOeHWe ruapbi»,
«CTpoeHre nnaHapuun», «BHYTpeHHee CTPOEHME [0XAEeBOro 4yepBs», «HepBHas
cuctema  pblb»,  «HepBHad cuctema  nArywku»,  «HepBHas  cucTema
npecMmblkawolWmxea»,  «HepBHaa  cuctemMa  NTUL», «HepBHaa  cucTema
M/IEKOMUTAIOLLNX», «HepBHaa cuctema YenoBeka», «Pefiekcs.

O6opyfoBaHMe: CBETOBOW MWKPOCKOM, MUKpornpenapaTbl OAHOK/IETOYHbIX
OpraHn3moB, MUKponpenapaTbl TKaHel, pPakoBWHbI MOJIIKOCKOB, KOMEKLMN



HaCEKOMbIX, WUITIOKOXMX, YKMBble 3K3eMMIAPbl KOMHATHbLIX pacTeHuid, repbapum
pacTeHWn pasHblX OTAEeN0B, BMaXKHbIE MNpenapatbl XXMBOTHbLIX, CKeNeTbl
MO3BOHOYHbIX, KO/INEKUUN OECMO3BOHOUHbLIX >KMBOTHbIX, CKENeT YesloBeka,
06opyfoBaHWe 418 AeMOHCTPaLUMM NOYBEHHOIO 1 BO3AYLLHOIO NMUTaHWS pacTeHWA,
pacLLenieHnst Kpaxmana n 6enKoB Mnof AecTBMEM ()epMEHTOB, 060pyA0BaHME ANs
AEMOHCTPaLMM ONbITOB MO NU3MEPEHWNIO YXXM3HEHHOW EMKOCTU NETKUX, MexaHu3ma
AbIXaTeNbHbIX ABVKEHWNIA, MOAENN TOMIOBHOIO MO3ra Pas/IMyHbIX XXUBOTHbIX.

JlaGopaTopuas padora «/13y4yeHune TKaHeil pacTeHUI».

JlaGopaTopuas padora «/13y4yeHne TKaHeN XXMBOTHbIX».

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

Tema 10. PazmHokeHue M pa3BUTHE OPraHM3MOB

®PopMbl PasMHOXEHNA OPraHM3MoB: 6ecrosfioe (BKIOYas BEreTaTvBHOE) U
nonosoe. Bwugbl 6ecnonoro  pasMHOXEHWA:  MOYKOBaHWe,  CrOPY/ALMS,
(hparmeHTaums, KIOHMPOBaHME.

MonoBoe pasmHOXeHWe. [MonoBble KNETKU, Uan rametbl. Meios. Ctaguu
Melio3a. MoBeseHNe XpoMocoM B Meino3e. KpoccuHrosep. b1onornyeckumin cMbich
Melri03a W MonoBoro npouecca. Meio3 n ero Mecto B >KWU3HEHHOM LMKIe
OpraHn3Mos.

MpeasapoabillieBoe pa3BuTUe. [aMeToreHes y XXMBOTHbLIX. [10M10BbIe Xenesbl.
O6pasoBaHvie 1 pa3BuUTME NOMOBLIX KMETOK. CriepmaToreHes u ooreHes. CTpoeHue
MO/I0BbIX K/ETOK.

OnnofoTBOpeHMe ©  3MOPUOHA/IbHOE Pas3BUTUE KMBOTHbLIX. Crnocoobsl
OM/0A0TBOPEHUSA: HAPYXKHOe, BHYTPeHHee. MapTeHoreHes.

NHamBrAayanbHOe pa3BuTME OPraHn3MoB (OHTOreHe3). AMOPMONOrna — Hayka
0 Pa3BUTUM OPraHU3MOB. Mopgozcenez — 00Ha U3 21a8HbIX NPOOIEM IMOPUOTOSUL.
Konyenyuss  mopgocenos u modenu mopghoceneza. CTagum 3ambpuoreHesa
XMBOTHbIX  (Ha npumepe  fArywkun).  OpobneHwe. Tunbl  Apo6/eHUS.
Jemepmunuposannoe u HedepmuHuposanuwoe Opoobaenue. bnacmyna, munwi
oracmyn. OCOBEHHOCTU ApPO6/EHNA MIEKOMUTaKOWMX. 3apoabllleBble  JINCTKM
(racTpynaums). 3aknajika opraHoB 1 TKaHel 13 3apofbILLEBbIX NIMCTKOB. B3anmHoe
BMMSHME 4YacTeil pasBMBalOLerocs 3apojpia (3MO6pMoHanibHas WHAYKLUNS).
3aknafka nnaHa CTPOEHWA D>KUBOTHOTO Kak pesy/nbTaT  UepapXmMyecKmx
B3aMMO/MENCTBUIN TeHOB. BnvsHMe Ha 3MOpUOHaNbHOE pas3BUTUE Pa3/INYHbLIX
(haKTOPOB OKPY>KatoLLEein cpefbl.

PocT 1 pasBuTUE >XXMBOTHbIX. [OCTaMOpUOHanbHbIA nepuod. lMpsMoe U
HenpaMoe passuTve. Pa3BuTve € MeTamopgo3oM Yy 6eCcno3BOHOYHBLIX U
MO3BOHOYHBIX YMBOTHbIX. BMOMOrMyeckoe 3HayeHMe MpPSAMOro M HenpsMoro
pasBUTUS, UX PacrnpocTpaHeHne B NpupoAe. Tunbl pocTa >XMBOTHbIX. PaKTopbI
Perynsaumm pocra XX1BOTHbIX 1 Yyenoseka. CTaaum nocTambproHaIbHOIo Pa3BmUTUA



Y )XMBOTHbIX 1 YenoBeKa. [lepnobl oHToreHesa yenoseka. CTapeHue n CMepPTb Kak
61osiornyeckme nNpPoLeccsl.

PasmMHOXeHVe W pa3BuUTME pacTeHWW. ameTouT u crnopodut. Meino3 B
YXM3HEHHOM LK/e pacTeHWA. Obpa3oBaHme Crop B nNpouecce Meinosa. FameToreHes
y pacteHuii. ONnojoTBOPEHME N pa3BUTUE PaCcTUTENIbHBIX OpraHu3MoB. [BOMHOe
OMN/I0L0TBOPEHNE Y LIBETKOBbLIX pacTeHuil. Obpa3oBaHune 1 pa3BUTHE CEMEHN.

MexaHn3Mbl Perynsauum OHTOreHesa y pacTeHN 1 XXMBOTHbIX.

JdeMoHCcTpaMuA

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

Tabnuubl 1N cxembl: «BeretaTmBHOe pa3MHOXeHWe», «Tunbl 6ecrnonoro
Pa3sMHOXEHUA», «Pa3sMHOXeHWe XnamuaoMoHaabl», «PasMHOXeHMe 3Br/IeHbI»,
«Pa3MHOXeHMe rnapbl», «Menos», «XpoMOCOMbI», «I"ameToreHes», «CTpoeHue
AALEKNETKN N cnepMaTo3omaa», «OCHOBHblE CTaauMM OHTOreHesa», «llpsmoe u
HenpsMoe pasBuThe», «Pa3BUTME MAaCKOro >Xyka», «Pa3BUTME capaH4ym»,
«Pa3BuTne NArywkmn», «[BOMHOE OM/0L0TBOPEHNE Y LIBETKOBbLIX PACTEHUI»,
«CTpoeHne cemMaH OAHOAOMbHbIX WU ABYAO/bHbLIX PaCTeHU», «KU3HEHHbIA LMK
MOPCKOW KanycTbl», « X KMU3HEHHbIN UMK MXa», « KWU3HEHHbIN LMK/ NanopoTHUKa»,
«KN3HEHHbIN LMK/ COCHbI».

O6opyaoBaHMe: CBETOBOM MUKPOCKOM, MUKporpenapaTtbl AWLEKNETOK U
cnepmaTo3onaoB, Mofenb «LInKn pasBuTus NAryLKm».

JlaGopaTopHnasi padora «l/3yyeHne CTPOEHUSA NOMOBLIX KNETOK Ha rOTOBbIX
MUKponpenapaTax».

IIpakTnueckas padora «BbIBNEHME MPU3HAKOB CXOACTBA 3apOAbILLIENA
MO3BOHOYHbIX XXUBOTHbIX».

Jlabopatopuasi paGora «CTpOeHMe oOpraHoB pPasMHOXEHMA BbICLUNX
PacTeEHNA».

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

icTopnsa CTaHOBMIEHUSA 1 Pa3BUTUS TEHETUKMN KaK Hayku. PaboTbl . MeHaens,
. pe ®pusa, T. MopraHa. Ponb 0TeYEeCTBEHHbIX YUYEHbIX B PasBUTUN TEHETUKMN.
PaboTbl H. K. KonbLoBa, H. . Basunosa, A. H. benosepckoro, I". [l. KapneyeHko,
HO. A. ®dununyeHko, H. B. TuModeeBa-PecoBCKOro.

OCHOBHbIe TeHeTUYeCK1e NOHATUA U CUMBOJIbI. [T OMOMOrMYHbIE XPOMOCOMBI,
a/inenbHble TeHbl, anbTepPHaTUBHbIE MPU3HAKK, AOMUHAHTHbLIA N PeLEeCCUBHBIN
MPU3HaK, roMo3nroTa, reTepo3nroTa, YACTas IMHUA, TMopubl, FeHOTUM, (EHOTUN.
OCHOBHble ~ MeTOfbl  TEHETUKW:  TMOPUAONOTMYECKNIA,  LMUTOMOTMYECKUN,
MOIEKYNAPHO-TeHETUYECKMIA.

JleMoHCTpanun



MopTpetol: . MeHgens, I'. ge ®pus, T. MopraH, H. K. Konbyos, H. .
Basunos, A. H. benosepckuin, I'. . KapneueHko, FO. A. ®unmnyeHko, H. B.
TumodpeeB-PeCcoBCKMA.

Tabnuubl 1 cxembl: «MeTofbl FeHETUKINY, «CXeMbl CKPeLLNBaAHNSA».

JlaGopaTopnass padora «[po3ouia  KaK OObEKT  TeHeTUYeCcKMX
nccnefoBaHnn.

Tema 12. 3aKOHOMepHOCTI/I HacCJEeACTBCHHOCTHU

MoHornépuaHoe ckpewmsaHue. [lepBblil  3aKOH MeHaens —  3akKoH
eflMHO06pasns rMépunaoB NepBOro NOKoseHns. Mpasnno 4OMUHUPOBaHWSA. BTopoii
3aKOH MeHzens — 3aKOoH pacLienneHns npusHakos. LinTonormnyeckne OCHOBBI
MOHOIMOPUAHOIO CKpeLmBaHns. 'MnoTesa YACTOTbI ramer.

AHanusnpytoulee ckpelmBaHue. NpomMeXXyToYHbIA XapaKTep HacnefoBaHus.
PacLLiennieHme npu3Hakos Npu HEMOSHOM AOMUHUPOBaHUN.

AnrnépunaHoe ckpelmBaHue. TpeTuin 3akoH MeHens — 3aKoH He3aBUCUMOr0
HacnefoBaHMA NPU3HaKOB. LiMTonornyeckne 0CHOBbI AUTMOPUAHONO CKPELLMBaHUS.

CuennieHHoe HacnefoBaHue npu3HakoB. Pab6oTtbl T. MopraHa. CuennieHHoe
HacnefoBaHWe TEeHOB, HapylUeHWe CLENIeHns mexay reHamu. XpoMOCOMHas
Teopusa HacneaCcTBEHHOCTH.

"eHeTUKa nona. XpOMOCOMHbI MeXxaHWU3M orpefeneHmsi nona. Aytocombl 1
MO/I0Bble XPOMOCOMbI. [TOMOraMeTHbIn 1 reTeporaMeTHblil non. eHeTUyeckas
CTPYKTYypa MNoJsIoBbIX XPOMOCOM. HacnegoBaHne Npu3HaKoB, CLEMNIEHHbIX C NOJIOM.

[CeHOTMN KaK LeNIocTHaa cuctema. MNienoTponms — MHOXeCTBEHHOE AeNCTBYE
reHa. MHOXeCTBEHHbIA annenvsM. B3auMofeicTsue HeansieflbHbIX  FEHOB.
KomnnemeHTapHOCTbL. nuctas. lNonvmepus.

["eHETUYECKMIA KOHTPO/Tb Pa3BUTUA PACTEHUIA, XKMBOTHbIX W Ye/IOBEKA, a TaKXXe
(PM3MONOrNYECKMX  NPOLECCOB,  MOBEAEHUS U KOTHUTWMBHBLIX  (DYHKLUWNA.
["eHeTUYECKMEe MeXaHM3Mbl CUMOMOreHes3a, MexaHU3Mbl B3aUMOAENCTBUSA «X03AMH
— MapasuT» N «X039MH — MUKPOOWMOM». ["eHeTMYeCKue acrekTbl KOHTPONs W
N3MeHeHMs1 HacNeCTBEHHON MH(OPMaLMN B MOKONIEHNAX KNETOK 1 OpraH/3MOB.

JdemMoHcTpanuu

MopTpeTsl: I'. MeHaens, T. MopraH.

Tabnmupl 1 cxembl: «[epBbliA U BTOPOW 3aKOHbI MeHgens», « TpeTuii 3aKoH
MeHgensa», «AHanusnpyloLlee CKpewmBaHue», «HenonHoe AOMWUHMPOBaHME,
«CUensieHHoe HacnefoBaHVWe MPU3HAKOB Yy Apo30gunbl», «[eHeTMKa nona»,
«Kapmotn 4yenoseka», «Kapuotun  Apo3ogmnbl», «Kapuotvn  OTULbI»,
«MHOXEeCTBEHHbII annenn3m», «B3anmoaencTeme reHoB.

Ob6opyfoBaHve: Mofenb AN AEMOHCTpauMM 3aKOHOB  efMHO06pasuns
rmopnaoB MepBOro MOKOMEHWA W pacLUenieHns npu3HakoB, MOAeNb Ans
AEMOHCTpaUMN 3aKOHa HEe3aBUCUMMOro HacnefoBaHWA MNPU3HAKOB, MOAE/b [ANs



LOEeMOHCTpaLMN CLENIeHHOro HacnefoBaHWs MPU3HAKOB, CBETOBOW MUKPOCKOM,
MUKponpenapar: «po3odmnax.

IlpakTuuyeckasn padora «l/I3yyeHne pesynbTatoB  MOHOMMOGPUAHOIO
CKpeLLMBaHUA Y ApP030UNbI».

IIpakTnyeckass  padora  «/I3yyeHne  pesynbTatoB  AUTMOGPUAHOIO
CKpeLLMBaHuA Y 4PO30UNbI».

Tema 13. 3aK0HOMEPHOCTH U3MEHYUBOCTH

B3anmogeicteme reHotuna v cpedbl nNpu  (HOPMUPOBAHUM  (PeHOTMNA.
13MeHUMBOCTb MPU3HAKOB. KayecTBEHHbIE N KOMMYECTBEHHbIE MPU3HaKW. Bugbl
MN3MEHYMBOCTWN: HeHAC/Ie4CTBEHHAsA N HACNeACTBEHHAS.

MoanpukaumoHHad M3MeHUMBOCTb. Ponb  cpedbl B (DOPMUPOBAHUN
MOANMPUKALMOHHON N3MEHYMBOCTM. Hopma peakumn npusHaka. BapuaunoHHbIR
psg 1M BapuauuoHHas Kpueasi (B. WoraHHceH). CBoilcTBa MOANPUKALIMOHHON
N3MEHUYMBOCTH.

["eHOTMMMYecKas N3MeHYMBOCTb. CBOIMCTBA reHOTUMNYECKON M3MEHUNBOCTN.
Buabl reHOTUMMYECKON N3MEHYMBOCTN: KOMOMHATMBHAS, MyTaLMOHHaS.

KombuHaTBHas M3MeHYMBOCTb. Meio3 M MnosoBoM MNpoLecc — OCHOBa
KOMOVHATUBHOW U3MEHUYMBOCTUW. POSIb KOMBUHATUBHO M3MEHUMBOCTY B CO3AaHNM
reHeTMYeCcKoro pasHoobpasus B npeaesiax 04HOro BMUAa.

MyTaunmoHHas W3MEHYMBOCTb. Buabl MyTauuid: TeHHble, XPOMOCOMHbIE,
reHomHble. CrOHTaHHble W MHAYUMPOBaHHble  MyTauuun. AOepHole W
uuTonniasMaTnyeckme Mytaumm. Comatuyeckre 1 nosioBble MyTauun. MNpUynHBbI
BO3HWKHOBEHUA  MyTauuit. MyTareHbl M WX B/AUSIHAE Ha  OPraHu3Mmbl.
3aKOHOMEPHOCTN MyTaUMOHHOro rpouecca. 3akOH TOMOJIOTMYECKUX PALOB B
HacneacTBeHHON mameHumBocTn (H.. BaBunoB). BHesfgepHas M3MEHUMBOCTbL U
HacnefCTBEHHOCTb.

Onueenemuxa u INUSEHOMUKA, pPOJIb  INUCEHEeMUYECKUX d)ak‘l’}’lOpOG 6
HACIe008aAHUU U UBMEHYUBOCINU d)eﬂomunuuecmtx NPU3HAKOB Y OPcAHU3MOS.

JdemMoHcTpanuu

MopTpeTbl: . e ®pus, B. MoraHHceH, H. V1. BaBunos.

Tabnuubl 1 cxembl:  «Bugbl  n3MeHUMBOCTM», «MoAnpUKaLMOHHaA
N3MEHUYNBOCTbY, «KomMbunHatnsHas N3MEHUMBOCTbY, «Meli03»,
«OnnogoTBOpeHme, «I"eHeTUYeCKMe 3a60/1eBaHNA YenoBeka», «Buabl MyTauuiis.

O6opyoBaHMe: XuBble U repbapHble 3K3EMMNAPbI KOMHATHbIX PacTEHWUNA,
PUCYHKW (hoTorpaduim) XXNUBOTHBIX C PasIMYHbIMK BUAAMW N3MEHYMBOCTW.

JlabopaTtopHas padora «/ccnepoBaHune 3aKOHOMepHOCTel
MOANMPUKALMOHHON  M3MeHUMBOCTWU. [1OCTpOeHMEe BapuaLMOHHOIO psga U
BapMaLOHHON KPUBOA».



IpakTuyeckas padora «MyTtaumm y  [gpo3ounbl  (Ha TOTOBbIX
MUKponpenapaTax)».

Tema 14. I'eHeTHKA YeJIOBeKA

KapuoTtun yenoseka. MexayHapoaHasa nporpaMma mucciefoBaHuA reHoma
yenoseka. MeToabl  M3YYEHWS  TEHETUKM  YesloBeKa:  reHeasiorMyeckui,
GNU3HEL0BbIN, LINTOreHETUYECKUNA, NONYNALMOHHO-CTAaTUCTUUECKUNA,
MOIEKYNAPHO-TeHETUYECKMIA. CoBpeMeHHoe onpeeneHue reHoTmna:
NMONHONEHOMHOE CeKBeHMpOBaHWe, FeHOTUNNPOBaHWE, B TOM YKUC/e C NMOMOLLbHO
MLP-aHann3a. HacneacTBeHHble 3a60/1eBaHMA YenioBeka. ['eHHble 1 XPOMOCOMHbIe
6onesHn uyenoeka. bonesHW ¢ HacneACTBEHHOW MNPeAPacroNOXeHHOCTLIO.
3HayeHVe MeAULMHCKOW TeHeTUKM B MPefoTBPALLEHUN N IEYEHUN TEHETUYECKNX
3aboneBaHn Yyenoeka. MeaMKO-reHeTU4ecKoe KOHCYnbTUpoBaHue. CTBOMOBbIE
KNeTKW. TTOHATME «TeHETUYECKOro rpys3a». OTUYECKMe acneKTbl 1UcCnefoBaHuii B
06nacTu pelakTpPOBaHNA reHOMa 1 CTBOJIOBbIX K/1ETOK.

CeHeTUYeCKMe (aKTOpbl MOBbLILIEHHOW YyBCTBUTE/IbHOCTU YenoBeKa K
(hM3MYECKOMY N XMMUYECKOMY 3arps3HeHUIO OKpYXKatoLLel cpefbl. FeHeTu4yeckas
NpeapacnooXKeHHOCTL YeloBeKa K NaTo/Iornam.

JlemoHcTpanuu

Tabnuubl 1 cxembl: «KapnoTun 4yenoBeka», «MeTofbl U3yUYeHUS TeHETUKU
yenoBekar, «I"eHeTnYecKne 3a60/1eBaHNA Ye/loBEKa.

IpakTuuyeckasn padora «CocTaBneHVe N aHaIN3 POLOC/IOBHOM».

Tema 15. Cesntekuusi OpraHu3MoB

JomecTrkauma n cenekumsa. 3apoxkaeHue cenekunm n gOMecTuKaummn. YyeHue
H. . BaBunoBa 0 LleHTpax MNPOUCXOXAEHMS M MHOroobpasusi Ky/bTYypPHbIX
pacTeHuid. Ponib cenekuun B CO34aHNM COPTOB PacTEHWNIA U MOPOL XKMBOTHbIX. Copr,
nopoga, Lwramm. 3aKOH roMOI0rMyYecKnX psagoB B HaceACTBEHHOW M3MEHUYNBOCTY
H. V. BaBnnosa, ero 3HauyeHue A5 cenekuMoHHoM paboThl.

MeToabl CEeNeKUMOHHON paboTbl. WMCKYCCTBEHHbI OTOOP: MacCoBbI U
NHANBUAYa/IbHbINA. JTansl KOMOWHALMOHHOW  CeNeKuuu. cnbiTaHne
npoussoauTeneid no notomctey. OTOOP MO rEHOTMNY C MOMOLGIO OLEHKM
(peHOTMMa NOTOMCTBA 1 OTOOP MO reHOTMMY C NoMOLbLO aHanmsa JHK.

NCKYCCTBEHHbIA ~ MyTareHe3 KakK  METOZ  CeNeKUMOHHOW  paboTbl.
PagnaumOoHHbIN 1 XUMUYECKMIA MyTareHe3 Kak MCTOUYHUK MyTaUuiil Yy KyNbTYPHbIX
(hopM opraHuM3moB. Wcnosb3oBaHWE TEHOMHOrO pefakTUpPOBaHWA W METOLOB
pPeKOMOUHaHTHbLIX AHK a1 nonyyeHns MCXOAHOro maTepuana ansa cenekuum.

MonyyeHwne NoNnNIoUA0B. BHyTpuBMa0Bas rmépuansaums.
BAM3KOPOACTBEHHOE  CKpellvBaHMe, WM MHOpuAMHT.  HepoacTeBeHHOe
CKpewnBaHve, UM aytopuauHr. FeTeposnc n ero npuyunHbl. Mcnonb3oBaHue
reteposnca B cenekuuun. OTtaanéHHas rmopuamsaums. NpeogoneHne 6ecnioams



MEeXXBWAOBbIX TMOpUA0B. [LOCTVXXEHNA CENEKLMN PACTEHUI U XKMBOTHBIX. «3enénas
PEBOIIOYUA).

CoxpaHeHue 1 n3yYeHne reHeTUYECKMX PeCYPCOB KYIbTYPHbIX PACTEHWI U UX
ANKNX POAMYEn ANS CO34aHMS HOBbIX COPTOB U TMOPUA0B CeIbCKOXO3ANCTBEHHbIX
KYNbTyp. H3yuenue, coxpanwenue u ynpasieHue 2eHemudecKumu pecypcamu
CEeNbCKOXO3SAUCMBEHHbIX U APOMDBICII0BbLX  IHCUBONIHBIX 6 UYENAX YVIYUULEHUA
cywyecmeyromux u CO30aHUsl HOBbIX I’lOpO(), AUHUU U Kpoccos, 6 nmom uucie ¢
NpUMEeHeHUeM COBPEMEHHBIX MeMO008 HAYUHbIX UCCIe008AHULL, Nepedosblx uoell U
nepcnekKmueHsvlx mMexHoI02Ul.

JlemoHcTpanuu

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

Tabnuubl N cxembl: «LIeHTPbI MPOUCXOXAEHNA 1 MHOT000Pa3ns KybTYPHbIX
pacTeHWUin», «3aKOH FOMO/IOrMYECKUX PAAOB B HACc/MeACTBEHHOW NU3MEHUYMBOCTU»,
«MeTogpl cenekunmn», «OThanéHHas ruopuamsaums», «MytareHes».

JlaGopaTopHas padora «/13y4eHne COPTOB KyNbTYPHbIX pPacTeHU 1N NOPOS,
LLOMALLHUX XXUBOTHbIX».

JlaGopaTopuas padora «/13yyeHne MeTo40B CENEKLNN PaCTEHNIA».

IpakTHyeckasn padora «[1PVBMBKA PACTEHUIA».

Ikckypeust «OCHOBHble MeTOAbl M AOCTVDKEHWUA CeNeKuUM pacTeHUd U
YXMBOTHbIX (Ha CENEKUNOHHYIO CTaHUuIo, NnJeMeHHYH (hepmy,
COPTOMCNbITaTE/IbHbIA  Y4acCTOK, B TeMNIMYHOE XO3AWCTBO, B iabopaToputo
arpoyHVBEPCUTETA UM HAYHHOTO LieHTPa)».

Tema 16. BuorexHosorusi ¥ CHHTeTHYECKAs1 OMOJIOTUSA

OO6beKTbl, MCMNOMb3yeMble B OMOTEXHOMOMMKU, — K/ETOYHbIE W TKaHeBble
KYNbTYpbl, MWUKPOOpPraHn3mbl, 74 XapaKTepucTunka. TpaguunoHHas
buoTexHonorusa:  xneboneyeHune, MOMyYeHWE  KUC/IOMOJIOYHBLIX  MPOAYKTOB,
BUHOZeNMEe. MUKPOOGMONOrMYecknin  cnHTe3. OOBBEKTbI  MUKPOBMONOrMYECKMX
TeXHO/0rnia. NMpon3BoAcTBO 6e/1Ka, aMMHOKUCIOT U BUTaMUHOB.

Co3faHne TEXHOMOrMA U MHCTPYMEHTOB LiefieHarnpaB/ieHHOr0 NU3MeHeHUs Y
KOHCTPYMPOBaHNS reHOMOB C Lie/Ibi0 NOJTyYeHUA OPraHn3MoB U UX KOMIMOHEHTOB,
COAepXalynx He BCTpeyaroLLmecs B Npupoae OMOCUHTETUYECKME MYTH.

KnetoyHas mHXeHepusi. MeTofbl Ky/bTypbl KNeTOK U TKaHeil pacTeHWid K
XMBOTHbIX. KpunobaHkn. Comartuyeckasd rnmépuamsaums mn  comaTUyecKuia
ambpuroreHes. lMcnosb3oBaHye ranjongoB B CenekuMu pacTeHuil. [lomyuenue
MOHOKNOHAIbHBIX anmumel. Mcnonv3zosanue MOHOKIOHANbHBIX U NOJUKIOHAIbHBIX
anmumen 6 Mmeouyune. VICKYCCTBEHHOE OMI0A0TBOPEHME. PEeKOHCTPYKUuA
ANLEKNETOK M KIOHUPOBaHWE YXUBOTHbIX. MeTof TpaHChnaHTauumn saep KIeTok.



Texuonoacuu 0300p06ﬂ€Hu}Z, KYyJbmusuposeaHusl U MUKPDOKJIOHATIbHO20 PA3SMHONCEHUA
CeNbCKOXO3AUCNBEHHBIX KYAbMYP.

XpoMOCOMHaA U TeHHas WHXeHepusi. VICKYCCTBEHHbI CUHTE3 reHa WU
KOHCTpyupoBaHue peKoMOuHaHTHbIX AHK. Cozdanue mpanceennvix opeanusmos.
LOCTVXXeHNS U NepCrneKTUBbI XPOMOCOMHOW Y TeHHOW MHXXEHEPUN. DKONOrMYeCcKme
N 3TUYECKME NPO6/IEMbI FTEHHOW MHXXEHEPUN.

MeauumHcKne 6uotexHonorum. NMoctreHomHas uudgposas meguumHa. MLP-
AMarHoctmka. MeTabo/IoMHbIA  aHaIn3, TeHOLEHTPUYECKMIA aHaM3 npoTeoma
YesoBeEKa A7 OLEHKM COCTOSHMA €ero 340poBbs. lcnonb3oBaHWe CTBOJIOBbIX
Knetok. TapreTHaa Tepanusa paka. 3D-6uovHXeHepusa [a4ns  pa3paboTKu
(hyHAaMeHTa/IbHbIX OCHOB MeAULMHCKNX TEXHOMOrMA, CO34aHNs KOMIMIEKCHbIX
TKaHeil CoYeTaHWeM TEXHOJIOMNA TPEXMEPHOIO GUONPUHTUHIA N CKadgongmHra
A1 peLleHns 3aaay nepcoHaIn3npPoBaHHON MeANLMHBI.

Co3faHne BEKTOPHbIX BaKUMH C Lefblo 06ecreyeHnss KOMOUHMPOBAHHOW
3awmTbl OT BO36yauTenein OPBI, ycTaHOB/EHWE MOMEKYNAPHbIX MeXaHU3MOB
(hyHKUMOHMpOoBaHMsA PHK-cogepxalmx BMPYCOB, BbI3bIBAKOLIMX 0COO0 OMacHble
3a60/1eBaHNA YesloBeKa U XXMBOTHbIX.

JlemoHcTpanuu

Tabnuubl N cxembl: «cnonb3oBaHe MUKPOOPraHW3MOB B MPOMbILLIEHHOM
NPON3BOACTBE», «KNeToUHaA MHXeHepUa», «I eHHasa MHXXEHEPUA».

JlaGopaTopnas padora «/13yyeHne 06bEKTOB OBUOTEXHOMOMUN»,

IIpakTuyeckas padora «[1ony4yeHne MONOYHOKUC/ILIX MPOLYKTOB».

Okckypeusi  «BYOTEXHOMOMMA — BadKHEMWas MpPou3BOAUTENbHAA CUNa
COBPEMEHHOCTM (Ha BUOTEXHOIOrMYECKOe NPOM3BOACTBO).

11 KIIACC

Tema 1. 3apoxkaeHue m pa3BUTHE SBOJIONMUOHHBIX INpeEACTABJICHUNA B
OuosIorUNn

3BoNOLUMOHHAA Teopua Y. [apsuHa. [1pe4nocbiikM  BO3HWKHOBEHMUA
AapByHM3Ma. XK13Hb 1N Hay4vHasa featenbHocTb Y. JapBuHa.

[BmxyLne cunbl 3Bonoumnn Buos no Y. [lapsuHy (BbiCOKas MHTEHCUBHOCTb
PasMHOXeHWs  OpraHM3MOB, Hac/eACTBEHHas M3MeH4YMBOCTb, 6opbba 3a
CYLLLeCTBOBaHWE, eCTECTBEHHbIA U NCKYCCTBEHHBIA 0TOOP).

OdopmneHne cuHTETUYeCKOM Teopumn 3ssonouumn (CT3I). HenTpanbHas
Teopua  3sonoumn.  CoBpeMeHHast  3BOJIKOLMOHHAsA  6uonorua.  3HauveHue
3BOJOLMOHHOM Teopun B (hOPMMUPOBAHNM €CTECTBEHHO-HaYYHOW KapTUHBbI MUpPa.

JdeMoHCcTpaMu



MopTpeTbl: ApuctoTenb, K. JlIuHHen, XK. b. Nlamapk, 3. XK. CeHT-Unep, X.
Ktosbe, Y. AapsuH, C. C. YeTtBepukos, L. N. LLmanbrayseH, k. XongenH, 4. K.
benses.

Tabnmupl 1 cxembl: «CucTema Xnsoi npmpogdbl (Mo K. JInHHeto)», «JlecTHmua
XMBbIX cyLlecTs (Mo Jlamapky)», «MexaHnu3M popmM1poBaHMs MPUCMOCOBNEHNIA Y
pacTeHWn N XXMBOTHbIX (M0 JTamapKy)», «KapTa-cxema MapLupyTa nytewecTsus Y.
HapBuHa», «Haxogkn Y. [dapBuHa», «®DopMbl 6OpPbObI 3a CYLECTBOBAHMEY,
«[opogbl rony6ei», «MHOroobpasme KynbTypHbIX OPM KanycTbl», «[lopogbl
[AOMaLLHNX XXMBOTHbIX», «CxeMa 06pa3oBaHuNA HOBbIX BMAOB (N0 Y. [apBuHy)»,
«CxemMa COOTHOLUEeHNS ABWMXYLIMX CcUN 3BONHOLUNN», «OCHOBHbIE TOMOXKEHNS
CUHTETUYECKOWN TEOPUN 3BOJTHOLN.

Tema 2. MuKpoIBOIIOLHSA U €€ Pe3yJIbTATHI

Monynaumsa Kak aneMeHTapHaa efuHuua 3sonounn. CoBpeMeHHble METOAbI
OLEHKN TeHeTMYecKoro pasHoobpasvst M CTPYKTYpbl nonynsunid. M3meHeHue
reHooHAa MONynAuUM Kak 3/1IeMeHTapHOe 3BOJIIOUMOHHOE fBNeHWe. 3akoH
reHeTn4eckoro pasHoeecus . Xapau, B. BaitH6epra.

AnemMeHTapHble (akTopbl (ABVIKYLIME CU/bl) 3BOMOUMA. MyTauMOHHbI
npouecc. KombuHaTVBHas W3MeHUYMBOCTb. [lpeiid TreHOB —  C/y4aiHble
HeHarnpaB/ieHHble N3MEHEHWS YacToT anneneit B nonynaumnax. ekt oCHoBaTeNs.
Appexm O6ymouiiounozco eopaviuuxa. CHUMNCEHUE 2eHemUYecK020 pPa3H00Opa3usl.
npuuunsl u creocmsusi. llposenenue s¢pgpexma opeticha eeno6 68 6ONLUWUX U MATLIX

NONYIAYUSIX. Mwurpaunn. N3onaumsa MonynALNiA:; reorpaduyeckas
(npocTpaHCcTBEHHas), bronornyeckas (PenpoayKT1BHas).
ECTeCTBEHHbIN OTOOP — HanpaBnAOWMA hakTop 3BonoUUN. PopMbl

eCTECTBEHHOro oTbopa: ABWXYLLMA,  CTabUIM3MPYIOLWNIA,  pa3pbiBaOLLUN
(an3pynTuBHbIA). TonoBoit 0T60pP. BO3HMKHOBEHME W 3BOMOLUMA COLMAIBHOIO
MOBEAEHWS XXMNBOTHbIX.

MpUCnoco6/eHHOCTL  OPraHU3MOB  KaK  pe3y/ibTaT  MUKPO3BOHOLUN.
BO3HMKHOBEHWE NPUCNOCO6IEHNIA Y OpraHnM3MoB. ApoMopo3bl 1 nanoaganTauum.
Mpumepbl NPMUCNOCO6IEHNI Y OpraHN3MOB: MOPQONOrnyeckune, hnU3noornyeckme,
obrnoxmmuyeckme, nosegeHyeckne.  OTHOCUTENIbLHOCTb  MPUCMOCOBIEHHOCTH
OpraHv3moB.

Bug, ero kputepuu un  CTpyKTypa. BupoobpasoBaHve Kak pesynbTaT
MWKPO3BoMoUMK. M3onauma — KNH4YeBO (hakTop BWA006pazoBaHuA. TyTu u
Cnocoobl BMA006pa30oBaHUs: afinonarpuyeckoe (reorpaduyeckoe),
cumnatpuyeckoe  (3KOJIOrMYeckKoe), «MIFHOBEHHOE» (nonunnonamnsaums,
rmépunamsauyms). AnmTenbHOCTb 3BOMOLMOHHBIX MPOLLECCOB.

MexaHn3Mbl (DOPMMPOBAHNA BUONOTMYECKOTO Ppa3HO0bpasns.



Posb 3BONHOLMOHHOM 6110/10rMKM B pa3paboTKe HayYHbIX METOA0B COXpPaHeHWS
6uopaszHoobpasnsa. MUKPOIBOMIOLUMA M KO3BOMOUMA NApasMToB M UX XO3SEB.
MexaHn3Mbl (DOPMMPOBAHNSA YCTONYMBOCTM K aHTMOMOTMKAM W1 CrOCOObI 60pbObI C
He#.

JdeMoHCcTpaMu

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

Tabnuubl 1 cxembl: «MyTauMOHHas W3MEHUYMBOCTb», «[IlonNynAuMOHHaA
CTPYKTypa Buga», «Cxema nposBieHns 3akoHa Xapan—BanHoepray», «BuxyLyme
CWUNbl 3BOMTOLMUNY», «IDKONOrMYecKas U30MAUMUA NONYNALUMin CeBaHCKON open,
«["eorpatmyeckas N301aUMsa NIMCTBEHHULbI CUOMPCKOIN 1 TMCTBEHHWULbI ayPCKO»,
«[lonynALMOHHbIE BO/HbI YMCNEHHOCTU XULLLHUKOB U XXepTB», «CXxemMa AeiCTBuS
eCTEeCTBEHHOI0 0T60pa», «PopMbl 60PbObLI 38 CYLLLECTBOBaHNEY», «HAYCTPUASIbHbIN
MenaHm3M»,  «KuBble  MCKOMaemble»,  «[MOKPOBUTENbCTBEHHAs  OKpacka
XXMBOTHbIX», «[lpefynpexaalollas oOKpacka >XMBOTHLIX», «®PU3N0I0rNYecKme
agantaumm», «lMpuUCnoco6/IeHHOCTb OPraHM3MoB W €€  OTHOCUTENbHOCTb,
«KpuTepun Buaa», «Buapbi-aBonHNKN», «CTPYKTYpa BMUaa B npupoae», «Cnocobbl
B1L006pa30BaHusA», «["eorpamyeckoe B1UL006pa3oBaHmne TPEX BULOB NaHAbILLIEN»,
«DKOMOrM4eckoe BWA006pa3oBaHMe BULOB CUHUL», «[MOMMNIOUALI PACTEHWUIA»,
«KanycTHO-peieuHbIin rnopuna».

O6opyoBaHue: repbapumn pacTeHni, KONEKUUM HaCeKOMbIX, Yydena nTuu, 1
3Bepei ¢ npuMepamMm pasiMyHbIX MNPUCMIOCO6/IEHNIA, YyYdena NTULL U 3Bepeit pasHbIX
BUAOB, repbapuy pacTeHMil 6M3KMX BWAOB, 00pPa30BaBLUMXCA Pa3TNYHbLIMM
criocobamu.

JlaGopaTopuas padora «BbISBNeHVE NU3MEHUMBOCTIN Y 0COBEN OHOMO BUAA.

JlaGopaTopnas padora «[1pncnoco6/eHns opraHn3mMoB U UX OTHOCUTE/bHAA
L1e/1eCO06Pa3HOCTb.

JlaGopaTtopnass padora «CpaBHeHWe BMAOB MO MOPGOIOrMYECKOMY
KpUTEPUIO».

Tema 3. Makpo3BoIIOLMS U €€ pe3yibTaThl

MeToabl  M3Yy4eHUs  MakKpoaBo/oUMW.  [afeoHTONIONMYecKe  METOApbI
n3ydeHUs asonoumn. TlepexofHble  (OPMbl K (DUNOreHETUYECKME  PsdbI
OpraH13Mos.

Buoreorpaduueckme metodbl U3yyveHUs 3sonoumn. CpaBHeHue (opbl U
(hayHbl MaTepuMKOB M OCTPOBOB. Buoreorpaduyeckue obnactv 3emnn. Bugbl-
3HAEMUKMN N PEIUKTI.

AMOPUONOrNYECKMe 1 CPaBHUTEIbHO-MOPMOIOrMYecKne MeToAbl U3yYeHUs
3BONOUMN. [eHEeTUYeCKMe MeXaHU3Mbl 3BOJIOLMU OHTOreHe3a W MOSAB/EHUS
9BO/IIOUMOHHBIX ~ HOBLUECTB.  [OMONIOTMYHbIE U aHA/IOTUYHbIE  OpraHbl.
PyovmeHTapHble  opraHbl UM ataBu3Mmbl.  MONeKynsapHO-reHeTUYecKue,



OMOXMMUYECKME N MaTeMaTMYeCKe MeTOAb! U3yUeHWs 3BOMOLUN. TOMONOTNYHbIE
reHol. CoBpemMeHHble MeTOAbl MOCTPOEHMUSA (DUNOreHeTUYECKUX [ePeBbeB.

XPOMOCOMHbIe MyTaL MK 1 3BONOLUSA TeHOMOB.

Ob6Lme 3aKOHOMepPHOCTM (MpaBuna) 3BOMKOUMKN. [lpunyun cmenst ynkyuil.
HeobpatumocTb 3Bonoumn. AganTmBHas pagvaumsd. HepaBHOMeEpPHOCTb TeMIOB
3BONIOLMMN.

JleMoHCTpanun

MopTpeTbl: K. M. Bap, A. O. Kosanesckuit, ®. Mionnep, 3. leKKenb.

Tabnmupbl N cxeMbl: «PUNOreHETUYECKUI PAL NOLAAN», «APXEONTepUKe»,
«3Bepo3ybble  Awepbl»,  «Cterouedanbl»,  «PUHMOMUTLI»,  «CeMeHHble
ManopoTHUKK», «buoreorpagmyeckme 30Hbl 3emaun», «[pend KOHTUHEHTOBY,
«PennkTbl», «HavanbHble CTaguM 3MOPUOHANIBHOTO Pa3BUTUA  MO3BOHOYHBIX
YXMBOTHbIX», «[OMO/MIOTNYHbIE W  aHa/IOTMYHble  OpraHbl», «PYAUMEHTbI»,
«ATaBU3MbI», «XpPOMOCOMHbIE Habopbl 4YesioBeka M LUMMMaH3e», «[ /laBHble
HarnpaBneHnsa 3BONOLUNNY», «O6LLIME 3aKOHOMEPHOCTW 3BOJTIOLINNY.

O6opyfoBaHMe: KONMeKuMKn, repbapum, Myns>Ku MCKOMaeMbIX OCTaTKOB
OpPraHn3mMoB, MYNAXKMU FTOMOJIOTUYHbIX, aHaIOTNYHBIX, PYAVMEHTapPHbLIX OPraHoB U
aTaBM3MOB, KOJIIEKLMN HACEKOMbIX.

Tema 4. IIpouncxoxaenne U pa3BuTHE )KU3HA HA 3emJie

HayuyHble runotesbl MPOUCXOXKAEHUS XXU3HM Ha 3emnie. ABMOreHes wu
naHcrnepmus. [loHay4Hble NpPeAcTaBieHNs 0 3apOXKAEHUN XXU3HWN (KpeauoHN3M).
['MnoTe3a NOCTOAHHOIO CamMo3apOXKAEHUA XXN3HU 1 € ONpoBepXXeHne onbiTamu .
Peaw, /1. CnannaHuaHu, J1. Mactepa. MponcxoxaeHne XXn3Hm n actpobnonorus.

OCHOBHbIe aTansl HeopraHM4ecKoMm 3BOHOLNN, MnaHeTapHas
(reonorvnyeckas) aBonOUMA. XUMUYECKas 3BOMOUMA. AOMOTeHHbIA CUHTE3
OpraHMYecKkunx BeLLlecTB M3 HeopraHudeckmx. OnbiT C. Mwunnepa u . FOpu.
O6pa3oBaHmMe nonmmepos 13 MmoHomepoB. KoauepsaTHas runotesa A. . OnapuHa,
rmnoTesa nepBUMYHOro OynboHa [pK. XongeiHa, reHeTudyeckass runotesa I,
Ménnepa. Pubosumbl (T. Yek) m runotesa «mupa PHK» Y. [un6epra.
dopmmpoBaHne MembpaH 1 BOSHMKHOBEHWE MPOTOK/ETKMN.

VcTopusa 3emnu v meTobl eé nsyyeHus. Vickonaemble opraHMyecKkme OCTaTKu.
["eoxpoHosiornst 1 eé metogbl. OTHOCMTeNIbHAs M abCoKOTHAsA Te0XPOHO/ONS.
["eoxpoHoNornyeckas LWKana: 30HbI, 3pbl, NepUOabl, AMOXMU.

HauanbHble aTanbl OpraHMYyeckor 3Bonouun. [losBNeHMe UM 3BOMOLMS
MepBbIX K/ETOK. IBONHOUMA MeTabonmsma. BO3HMKHOBEHME NEPBbIX 3KOCUCTEM.
CoBpeMeHHble MUKPOOBHbIe BUONNEHKM KaK aHalor NnepBbIX Ha 3emMsie CO0OLLEeCTB.
CtpomaTonuTel. [MpoKapnoThbl N 3yKapuoTl.



[MponcxoxaeHne ayKapuoT (CMMOroreHes). SBONFOLMOHHOE MPOUCXOXKAEHME
BUPYCOB. [1pOMCXOXAEHME MHOFOK/IETOYHbIX OpraHu3MoB. BO3HMKHOBeHMe
OCHOBHbIX FPYMn MHOTOK/IETOYHbIX OpraH1M3mOoB.

OCHOBHble 3Tanbl 3BOMOUMM BbICLUMX pacTeHUA. OCHOBHblE apoMOpPdO3bl
pacTeHuid. Bbixof pacTeHMid Ha cyuwly. [losiBneHWe CMNOPOBbIX PAaCTEHUIA W
3aBOeBaHMEe UMK cylwin. CeMeHHble pacTeHus. [MponcxoXKaeHne LBETKOBbIX
pacTeHUA.

OCHOBHble 3Tanbl 3BOMOUMMA YKMBOTHOrO Mupa. OCHOBHblE apoMOpP(O3bl
XVBOTHbIX. BeHpcKas (hayHa. KeMOpUIACKMIA B3pbIB — MOAB/IEHNE COBPEMEHHBIX
TUNOB. MepBble XOPAOBbLIE XXMBOTHbIE. XXMU3Hb B BOAE. DBOMOLUMA NO3BOHOUHbIX.
MpoucxoxaeHne ampuounin n penTunnin. TNPONCXOXAEHNE MNEKOMUTAIOLMX W
nTuy. TpuHUMN  KNoYeBoro apomopdo3a. OCBOeHWE 6eCrno3BOHOYHLIMU 1
MO3BOHOYHbLIMW YKMBOTHbLIMU CYLLIN.

Pa3BuTME XMU3HM Ha 3emnie Mo 3pam W nepuogam: apxei, MpoTepo3oMn,
Maneo3omn, Me3030i, KariH0o30i. O6LLIas XapaKTeEPUCTMNKA KMMaTa U reosiormyeckmx
npoueccos. NosiBNeHME 1 pacLBET XapaKTEPHbIX OpraHW3MOB. YTneobpa3oBaHue:
ero YCnoBus v BAWSHNE Ha ra3oBblii COCTaB aTMOCHeEpbI.

MaccoBble BbIMMPaHUA — 3KONOTMYECKME KPU3UCHI NPOLLIOro. MpuynHbl 1
CNeACTBMA MacCOBbIX BbIMMPaHWiA. COBPEMEHHbIA 3KOMOMMYECKUA KPU3UC, ero
ocobeHHocTU. [pobnema coxpaHeHUs GropasHo0bpasns Ha 3emsie.

CoBpeMeHHas cucTema OpraHMyeckoro mupa. MNpuHUMNbI Knaccugukauum
OpraHn3moB. OCHOBHbIE CUCTEMATUYECKME rPynbl OpraHU3MOoB.

JemoHcTpanuu

MopTpeTbl: ®. Pean, J1. CnannaHuaHu, J1. MNMactep, . . MedHukos, A. .
OnapuH, K. XongeiH, I'. Ménnep, C. Munnep, I'. KOpn.

Tabnmubl 1 cxemMbl: «Cxema onbiTa ®. Pean», «Cxema onbita J1. [Nactepa no
N3YYeHUI0 CaMO3apoXKaeHUA XU3HU», «Cxema onbita C. Munnepa, . FOpu»,
«JTanbl  HEOPraHWYecKOW  3BOMKOUUM»,  «[EOXPOHOMOrMYECcKas  LLKanax,
«HavanbHble 3Tanbl OpraHNMYeckol 3BoMHLUKN», «Cxema 006pa3oBaHUsi 3yKapuoT
nyTém cumobunoreHesa», «Cuctema >XMBOM npupopbl», «CTPOEHWe BUpYCa,
«Apomopo3bl  pacTeHnn», «PUHMOPUTLI», «OAHOKNETOUYHbIE BOLOPOCUY,
«MHOrokneTouHble Bogopocn», «Mxu», «[1anopPoTHUKU», «[ 0/I0OCEMEHHbIE
pacTeHus», «OpraHbl LBETKOBbIX PaCTeHUI», «Cxema pa3BUTUS XXMBOTHOIO MMpa,
«Apomopho3bl XMBOTHbIX», «lMpocTeiiwmne», «KnweyHoNonocTHbIe», «Mnockue
yepBu», «UneHUCToHorme», «PblObl», «3eMHOBOAHbIE», «[TpecMbIKatoLLMECH»,
«[Tnupl», «MnekonuTalroLwme», «Pa3BUTHE XN3HN B apXencKon ape», «Pa3BuTne
XXWU3HN B NPOTEPO30INCKOM 3pe», «Pa3BUTME >XWU3HW B Mane030MCKON 3pe,
«Pa3BuUTME XM3HMN B ME3030MCKOI ape», «Pa3BUTUE XMN3HWN B KallHO30MCKOW 3pe»,
«CoBpeMeHHast cMCTeMa OpraHM4YecKoro Mupa.



Oo6opyaoBaHue: repbapun  pacTeHMI Pa3IMYHBLIX OTAENOB, KOMNEKLUMM
HaCeKOMbIX, BIaXKHble Mpenapartbl XXMBOTHbIX, PAKOBMHbI MOJITHOCKOB, KOMIEKLMN
UTNIOKOXMX, CKENETbI MO3BOHOUHbIX XXMBOTHbIX, Yy4esia NTuL, 1 3Bepeit, KONeKLmm
OKaMeHeNoCTel, MOoMe3HbIX WCKOMaeMbIX, MY/SHXKM OpPraHNYecKMx OCTaTKOB
OpraH13Mos.

BupryaiabHas sadoparopHast pabora «MogenvmpoBaHue onbiToB Munnepa—
KOpw Mo n3yyeHnto abMoreHHOro CMHTe3a OpraHNYecKNX CoOeUHEHWIA B MePBUYHOA
aTmocepe».

JlaGopaTopHasi pa6ora «/I3yyeHrMe WM OMNMcaHME WCKOMAaeMbIX OCTATKOB
[PEBHMX OpraHn3MoB».

IlpakTHueckasi padora «VI3yyeHWe OCOOEHHOCTeM CTPOEHWUA pPacTeHWiA
pasHbIX OTAEN0B».,

IIpakTuueckas padora «/13yyeHne 0COBGEHHOCTEN CTPOEHUS NO3BOHOUYHbIX
YXNBOTHbIX».

Tema 5. [IpoucxoxkaeHune 4eji0BeKa — AHTPOIOTeHe3

Pasgens! 1 3aga4v aHTponosiorun. MeTofbl aHTPONONOTUN.

CTaHOBNeHVe NpeAcTaBieHUd O MPOUCXOXKAEHMN YenioBeka. PennrmosHble
B0O33peHuns. COBpeMeHHbIe HayUHble TEOPUMN.

CXO0ACTBO YenoBeka C XMBOTHbIMU. CUCTEMATUYECKOE MOJIOXKEHNE Ye/I0BEKa.
CBuaeTensCcTBa  CXOACTBA  YefioBeKa  C )KMBOTHbIMW:  CPaBHUTE/IbHO-
MOP®0/IOrNYECKNe, amMBpPUONOrnyeckue, (h1310/10r0-6MOXNMIUYECKNE,
nosefeHYeckne. OTNNYMA YeN0BEKA OT XKMBOTHBIX. MPAMOXOXAEHWE Y KOMMEKC
CBAA3aHHbIX C HUM MpPU3HaKOB. Pa3BuMTME FO/I0BHOrO MO3ra M BTOPON CUMHA/IbHOM
CUCTEMBI.

[BmxyLine cunbl (PakTopbl) aHTPOMOreHesa: 6UONOrMYecKmne, coumnasbHbIe.
CoO0THOLLIEHME BMOTOrMYECKMX U CoLMabHbIX ()akTOPOB B aHTPOMOreHese.

OCHOBHble CTaAuu aHTpororeHesa. PaHHWe 4enoBeKOOOpasHble 006e3bsHbI
(MPOKOHCY/IbI) M paHHUE MOHTMAbI — 00LMe NpefKy YeN0BEKOOOPa3HbIX 06e3bsiH U
nofen. ABCTpanonUTEKN — ABYHOrne npefiku niogei. YenoBek ymenbiid, nepsble
N3roTOBNEHNSA OpyAniA Tpyda. YenoBek NPAMOXOAALLMIA U NepBbI BbIXOA NHOAEN 3a
npegenst Adpukn. Yenosek reiaensbeprckmini — 06Wmin Npeaok HeaH4epTaIbCKOro
YesioBeKa M YesioBeKa pasymMHOro. YenioBeK HeaHAepTabCKUA KakK BWUf NHOAEN
XOM04HOr0 KAMMaTa. YenoBeK pasymHbIi COBPEMEHHOrO TWUMa, AEHUCOBCKWiA
4esIoBEK, OCBOEHWe KOHTUHEHTOB 3a npefenamu Adpukn. [ManeoreHeTnKa u
nasieoreHoMuKa.

OBO/IIOLMA COBPEMEHHOIO 4YesioBeKa. ECTECTBEHHbI OTOOP B NOMynAumsax
yenoBeka. MyTauUMOHHBIN npouecc M nonMMopgnsmM. MonynsaunoHHbIE BOJIHBI,
Apend) reHoB, MuUrpaumns U «3(eKT oCHoBaTtens» B NOMyNALMAX COBPEMEHHOMO
yesioBeka.



Uenoseueckne pacbl. [loHATME O pace. bonbline packl: eBponeongHas
(eBpasuiickas),  aBCTpasio-HerpoufHasa  (3KBaTOpuasibHas),  MOHrosiongHas
(asvatcko-amepuKaHcKas). Bpems M nyTu pacceneHus 4YenoBeka Mo MaHete.
EANMHCTBO  YenoBeveckuMx  pac. HayyHas  HECOCTOATE/IbHOCTb  pacu3mMa.
MprcnocobseHHOCTb  YenoBeka K pasHbIM  YCI0BUAM  OKPY)KAKOLLENn cpefbl.
BnvsHue reorpaguyeckoit cpeapl v gpeida reHoB Ha MOPQOIOTrM0 U PU3NONOT IO
YesioBekKa.

MexancumnanmHapHole  metodbl B (hm3mdeckoil  (6MONOrMYecKoi)
aHTporosiornn.  OBOJIOLMOHHAA  aHTPOMosiorMsg U ManeoaHTPonosorus
YesIoBeYeCKNX nonynauui. buocoumanbHble MUCCnefoBaHMS NPUPOAbI YesoBeka.
VccnepoBaHvie KO3BOMOLMM BMONOTMYECKOr0 1 COLMabHOMO B YEOBEKE.

JleMoHCTpanumn

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

Tabnmupl 1 cxembl: «MeTofbl aHTPONOMOrMN», «I"0NOBHOW MO3I Ye/ioBeKa»,
«YenoBekoobpasHble 00e3bsHbI», «CKeneT u4efioBeka W CKeNeT  LUMMMaH3e»,
«PyAVMEHTbI U aTaBU3MbI», «[IBUXKYLLME CU/bl AHTPOMOreHe3a», «3BONOLNOHHOE
APEBO  YenoBeKa», «ABCTPa/IONUTEK», «YenoBeK  yMmenblit»,  «Yenosek
MPAMOXOAALLMIA», «[JeHNCOBCKUIA YenoBek» «HeaHaepTanbLbl», «KpOMaHbOHLLbI»,
«[Npeakn yenoBeka», «3Tanbl 3BO/IHOLNN YenoBeKa», «Pacbl Ye/I0BEKa».

ObopyaoBaHMe:  MYNsXXKM  OKaMeHesiocTed, NPeAMeTOB  MaTepuasibHOW
KyNbTypbl MPeaKoB  4enoBeka, penpogykuum  (dortorpadpun) KaptTmH C
MUMONOrNYECKUMN 1 OUBNENCKMMUN  CHOXKETaMM  MPOUCXOXAEHNA Ye/0BEKa,
(hoTorpadmm Haxo[oK MCKOMaeMbIX OCTATKOB Ye/IOBEKA, CKENeT YesioBeKa, MO/ b
yepera YesioBeka 1 Yepena LWMMMaH3e, MOZe/b KNCTU YeoBeKa U KUCTU LUMMIMaH3e,
MOAeNn Topca npesKoB YenoBeka.

JlaGopaTtopunass paGora «/3yyeHne O0COOGEHHOCTe CTPOEHUS CKeneTta
4e/0BeKa, CBA3AHHbIX C MPSAMOXO0XKAEHNEeM>.

ITpakTHyeckasn padora «/13yyeHre 3KOMOrMYecKMX afanTalin YenoBeKa.

Tema 6. Jxkojgoruss — Hayka O B3aMMOOTHOUICHUSIX OPraHU3MOB H
HA0PraHM3MEHHbIX CHCTEM C OKPY:Kalollei cpeaoi

3apoxaeHue v pa3sutue akonoruu B Tpygax A. N'yméonsara, K. @. Pynbe, H.
A. CeBepuoBa, 3. lekkenda, A. TeHcnn, B. H. CykauéBa. Pasfenbl n 3agayu
aKonorun. Ceasb 3KOIOMMM C APYTUMU HayKaMu.

MeToabl akonorun. onesble HabNOAEHWUA. DKCMEPUMEHTbI B 3KOOTUN:
NpupogHble ¥ nabopatopHble. MogenmpoBaHue B 3KOMOTMK.  MOHUTOPUHT
OKPY>KatoLLLEW Cpefibl: NOKa/IbHbIN, PErnMoHasbHbIA U rNobanbHbIN.

3HaueHne 3KOMOTMYECKUX 3HAHWA  OnNA  4efioBeKa.  OKO/0rMyeckoe
MVPOBO33PEHNE KaK OCHOBA CBfA3eW 4efioBeyvecTsa C mpupogon. dopmmuposaHue
3KO/I0rMYECKOIN KyNbTYpbl Y 3KONOMMYECKO FPaMOTHOCTM Hace/leHNs.



JleMoHCTpanun

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

Tabnuupl 1 cxembl: «Pa3genbl akonornm», «Metogpl 3Koiormm», «Cxema
MOHUTOPUHIa OKPY>KatoLLLER cpefbl».

JlaGopaTopnass  padora «13yyeHne MeTOA0B 9K0/I0MMYeCcKunx
nccnefoBaHnn.

Tema 7. Opranusmsl U cpea OOUTAHUS

SKoNornyeckre MakTopbl ¥ 3aKOHOMEPHOCTU KX AencTBudA. Knaccugunkaums
9KOJIOrMYECKMX (DaKTOpPOB: abnoTUYEeCKMe, BUOTHUYECKMe, aHTponoreHHble. ObLyme
3aKOHOMEPHOCTU [eNCTBUA 3KOMornyecknx haktopos. lMpasuno muHumyma (K.
LLinpeHrenb, KO. JInbumx). TonepaHTHOCTb. IBPUOUOHTHLIE U CTEHOOWOHTHbIE
OpraHu3Mbil.

AbnoTtunyeckme Gaktopbl. CBET KakK 3KOMOrMYecKu aktop. [eicTeume
pasHbIX Y4aCTKOB CO/IHEYHOrO CreKTpa Ha OpraHu3Mbl. OKOMOrMYecKue rpynnobl
pacTeHWd U >KMBOTHBLIX MO OTHOLWIEHMKO K cBeTy. CurHaibHas pofib CBeTa.
doTonepmoaunsm.

TemnepaTypa Kak 3KOMOrMyecknin aktop. [eicTBve TemnepaTypbl Ha
OpraHu3mbl. OMNKUIOTEPMHbIE Y TOMONOTEPMHbIE OpPraHn3mbl. IBPUTEPMHbIE U
CTeHOTepMHbIe OpraH13Mbl.

BnaXHOCTb Kak 3Konornyeckmin aktop. [pucrnocobneHns pacTeHnin K
NoAAepKaHNio BoAHOro GanaHca. Knaccuimkaums pacTeHUiA Mo OTHOLUEHUIO K
BoZe. [MpncrnocobneHns XMBOTHbBIX K MU3MEHEHWNIO BOAHOTO pexuma.

Cpefbl 06WMTaHMA OpPraHM3MOB: BOJHas, Ha3eMHO-BO3AYLLHasA, MOYBEHHas,
rnyouHHas  MOAMOYBEHHAs,  BHYTpUOpraHusmeHHad.  PU3NKO-XMMMUYECKUe
0C0BEHHOCTU cpef, 06UTaHMs OpraHn3mMoB. INprcnocobneHns opraHM3MoB K XKNU3HK
B pasHbIX cpejax.

Buonornyeckne putMbl. BHewHWe W BHYTPeHHUE PUTMbl. CyTOYHble W©
roAuyHble puUTMbI. prcnoco61eHHOCTb OPraHN3MOB K CE30HHbIM M3MEHEHWUAM
YCNOBUIA XXN3HW.

YXn3HeHHble opMbl OpraHmM3MoB. MOoHATHE 0 XXN3HEHHOW opme. XKN3HEHHbIE
(hopMbl pacTeHWid: [epeBbsi, KyCTapHUKMW, KyCTapHWYKW, MHOrOfIeTHWE Tpasbl,
OfHONeTHMe TpaBbl. XXN3HEHHbIe (DOPMbl XXMBOTHBIX: TMAPOONOHTLI, TE0OUOHTSI,
a3p0o6bUnOoHTLI. OCOBEHHOCTM CTPOEHUSA 1 06pasa KNU3HM,

BrvoTnyeckre akTopbl. Buabl BUOTUYECKNX B3aMOLENCTBMIA: KOHKYPEHLMS,
XULWHNYECTBO, CMMOMO3 1 ero (opmbl. lMapasutusm, Koonepauus, MyTyanu3w,
KOMMEHCaIN3M (KBapTMpPaHTCTBO, Hax/Ie6HNYeCTBO). HeTpoduueckune
B3aumogenctema  (Tonuueckue,  Qopuyeckme,  abpuueckue).  3HayeHue



OMOTUYECKNX B3aUMOAENCTBUIA [N CYLIECTBOBaHWA OpraHW3mMoB B cpefe
06uTaHMA. MPUHLMM KOHKYPEHTHOIO UCKHOYEHMS.

JleMoHCTpanun

Tabnuubl N CXeMbl: «3KoMormyeckne Maktopbl», «CBETOBON CMEKTP,
«OKONOMMYECKME TPYMMbl XXMBOTHBIX MO OTHOLLEHWUIO K CBETY», «TemnjnoKpPoBHbIe
XXVBOTHbIE», «XOMOAHOKPOBHbIE XXMBOTHbIE», «PU3MONOrNYeckne aganTaumm
XXMBOTHbIX», «Cpefbl 00UTAHUS OpPraHnU3MoB», «BMONIOTNYECKME PUTMbI»,
«XKM3HEHHbIE (hOPMbI PaCTeHUI», «XKN3HEHHbIE (DOPMbI XXMBOTHbIX», «OKOCUCTEMA
LLUIMPOKOSINCTBEHHOIO fleca», «3QKOCUCTEMA XBOMHOIro necax», «Llenn nutaHus»,
«XULHNYECTBO», «[MapasnTnsm», «KOHKYpeHUns», «CnUmMo103»,
«KOMMeHcann3m».

O6opyfoBaHMe: repbapun PacTEHUn U XMBOTHbLIX, MPUCMOCOOIEHHBIX K
BMIUAHUIO Pa3/INYHbIX 3KOMOMMYECKMX (paKTopoB, repbapun CBETONHOMBLIX,
TeHeNM0OMBLIX N TEHEBLIHOC/IMBLIX PaCTEeHWI, CBETOMOOMBbIE, TEHENO6MBbLIE U
TeHeBbIHOC/IMBblE KOMHATHbIE pacTeHUs, repbapun 1 KOMNeKUMn Tensiontoomssbix,
3MMOCTOMKNX, MOPO30YCTOMUMBBLIX PacTEHWUA, Yy4dena NTUL, U 3Bepeit, repbapum
pacTeHuid, OTHOCALMXCA K rurpotmTam, Kcepogutam, mMe3ouTam, KOMHATHbIE
pacTeHns AaHHbIX TPy, KOMMeKUUN XXMBOTHBIX, 0OMTalOWMX B pasHbIX cpeaax,
repbap M KONMNEKUMU PacTEHUA U XKMBOTHBIX, 06/1a4al0LWKMX YepTamu
MPUCMOCO6/IEHHOCTN K CE30HHLIM W3MEHEHMSIM YCMOBWIA XKM3HW, repbapumn u
KONMEKLUMN PaCTEHMII N XKMBOTHbLIX Pa3/IMUHbIX XM3HEHHbIX (IOPM, KOMNeKuuu
YXMBOTHbIX, Y4aCTBYHOLLMX B Pa3IMYHbIX OUOTUYECKMX B3aMMOAENCTBUSAX.

JlaGopaTtopuasi pabora «BbIfBNeHMe npuUCNocobneHnii opraHM3MoB K
B/IUSHUIO CBETa».

JlaGopaTtopnass padora «BblfBNeHMe npucnocobneHnii opraHM3MoB K
B/IMSIHUIO TEMMEPATYpPbI».

JlaGopaTopuas pad6oTa «AHaTOMUYECKME OCOOEHHOCTN PAaCTEHUI U3 pasHbIX
MeCT 0BUTaHNA».

Tema 8. DKo10rus BUAOB U MOILYJISA UM

JKOMOrMYeCKe  XapakTepucTuknm  nonynduymun.  llonynaumsa  Kak
6uonornyeckas cucrtema. Poib HeOAHOPOAHOCTM Ccpedbl, (hM3nYecKnX Gapbepos K
0c06eHHOCTEN 6ronornm BMAOB B (hOPMUPOBAHUI NMPOCTPAHCTBEHHOM CTPYKTYPbI
nonynsaunii. OCHOBHble MoOKasaTen Nonynsuun: YUCNEHHOCTb, MIOTHOCTD,
BO3pacTHasd W MofoBasi CTPYKTYpa, POXAAeMOCTb, MPUPOCT, TEMM PoOCTa,
CMepPTHOCTb, MUrpauus.

Jkonornyeckas CTpyktypa nonynaumn. OueHKa YMCNEHHOCTU MOMynsauun.
OnHammka nonynaumm n eé perynaumsa. BUoTuyeckmin noTeHuman nonynsayuu.
MogenvposaHue AMHaMUKN nonynaumn. Kpyeble pocta YACIEHHOCTM NOMYsuun.
KpuBble BbDKMBaHWA. Perynaums 4ucieHHOCTM Monynauuii: posib  (DakTopos,



3aBUCALLMX W He 3aBUCALLMX OT MIOTHOCTN. DKOMIOTMYeCcKne cTpaTerum Buaos (r- u
K-cTparerun).

[MoHATME 06 3KOMOrMyeckom Hue Buaa. MectoobutaHme. MHOromepHas
MOAENb 3KONMOrMYecko Huwm k.M. XaTumHCOHa. Pa3mepbl 3KOMOrMYeCKOMn
HULWW. ToTeHUMaIbHaa 1 peann3oBaHHasa HULLIN.

Bug kak cuctema nonynduuin. Apeanbl BUAOB. Buabl U UX XU3HEHHble
CTpaTerun. AKO0rMYecKmne 3KBUBAJIEHTI.

3aKOHOMEpPHOCTU MOBEAEHMS W MUrpauui >XXMBOTHbIX. Buonornyeckue
NHBAa3NN Yy>KepoaHbIX BUAOB.

JlemoHcTpanuu

MopTpeT: XK. . XaTUMHCOH.

Tabnuubl ”  CXeMbl: «IKOJIOTUYECKME XapPaKTEPUCTUKM  NOMYNALMN»,
«[pocTpaHCcTBEHHaA  CTPyKTypa nonynauyum», «Bo3pacTHble  nupamuibl
nonynaunm», «CKOpPOCTb  3acefieHUss  MOBEPXHOCTM  3emMan  pas/IMYHbIMU
opraHusaMamm», «Mogesb 3KONOrnm4eckom HUWm K. . XaTunmHcoHa».

O6opyfoBaHue: repbapun pacTeHNiA, KONNEKLMN XNBOTHBIX.

JlaGopaTopnas padora «[1pncnocobneHns cemMsaH PaCTEHNIA K PacCesIeHNIo».

Tema 9. Ikos0rusi coo0IECTB. IKOJOTHUECKHE CHCTEMBbI.

CoobulectBa opraHvM3moB. buoueHO3 M ero CTpykTtypa. CBasn mexay
opraHusaMamu B 61MOLEHO3E.

JKocuctema Kak OTKpbiTas cuctema (A. k. TeHcnu). PYHKUMOHAbHbIE
GM0OKA OpraHnM3MOB B 3KOCWUCTEME: MPOAYLEHTbI, KOHCYMEHTbI, PefyLEeHTbI.
Tpodgmyeckne ypoBHWU. Tpodmuyeckme uenu M cetn. ABMOTUYECKME OTOKK
aKocucTeM. [1ouBbl 1 UNbl B 3KocucTeMax. KpyrosopoT BELLECTB U NMOTOK 3Heprum
B 3KOCUCTEME.

OCHOBHbIe NoKa3aTte/iM 3KoCUCTeMbl. Briomacca 1 NpoAyKuunsa. SK0N0rn4eckmne
nvpaMupl Yncesn, 6omacchl U 3HEPTun.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpotiku. Daykmyayuu.
HanpasneHHble 3aKOHOMEPHbIE CMEHbl COOOLLECTB — CyKLeccuun. epBuyHble w
BTOPUYHbIE CYKLECCMM W WX TMPUYUHbI. AHTPOMOreHHble BO3AENCTBMS Ha
cykueccun. KnnmakcHoe coobLecTtso. bruopasHoobpasne 1 nosHoTa Kpyrosopora
BELLECTB — OCHOBA YCTOMNYMBOCTU COOOLLIECTB.

[pupoaHbIe 3KOCUCTEMbI. Jxocucmemuvl 03€p u pex. IKocucmemvl Mopel U
OKeaHo8. Dxocucmemol myHap, J1ecoe, cmened, nycmoslHb.

AHTPOMOreHHbIe 3KOCUCTEMBI. ArpoakocucTema. ArpoueHos. Pasnnums
MeXy aHTPOMOoreHHbIMU 1 NPUPOAHLIMI 3KOCUCTEMAMMN.

Yp6oakocuctembl. OCHOBHblE KOMMOHEHTbI ypbo3kocucteM. [opojackas
nopa n ayHa. CuHaHTponu3aumMa TOPOACKOM (hayHbl. Buonoruyeckoe wu
X03MCTBEHHOE 3HaYeHMe arpo3KoCUCTEM N YPOOIKOCUCTEM.



3aKOHOMEPHOCTY (POPMUPOBAHNS OCHOBHbIX B3aMMOAECTBUIA OPraH13MOB B
aKocucteMax. Porb kackadnoeo 3ghghekma u 6U008-320upuramopos (Kiouesvix
61008) 8 pyHrkyuonuposanuu sxocucmem. [epeHOC IHEPTUUN U BELLECTB MeXAY
CMEXHbIMWN 3KOCUCTEMAMW. Y CTONYMBOCTb OpraHM3mos, I'IOI'IyJ'IFILI,l/IM N 3KOCUCTEM
B YCNOBUAX ECTECTBEHHbLIX N aHTPOMONEeHHbIX BO3ﬂ|el‘/JICTBVII‘/JI.

Mexanuzmwi 6030eticmaus 3a2psA3HeHUll PA3HbIX MUNO08 HA CYOOP2aAHU3MEHHOM,
OpP2AHUBMEHHOM,  NONYJIAYUOHHOM U  IKOCUCMEMHOM  VYPOBHAX,  OCHOBYI
9KOJIO2UHECKO20 HOPMUPOBAHUS AHMPONo2eHHo2o 6o3deticmeusi. MeTofonoruna
MOHWUTOPUHIa eCTECTBEHHbLIX N aHTPOMOINEHHbLIX 3KOCUCTEM.

JlemoHcTpanuu
MopTpeT: A. [)X. TeHCNn.
Tabnmubl 1 cxembl:  «CTpykKTypa  OMOLIEHO3a»,  «JKOCUCTEMaA

LLIMPOKO/INCTBEHHOrO fleca», «KOCUCTEMA XBOMHOro neca», «®yHKUMOHabHbIE
rpynnbl OpraHM3MOoB B 3KOCUCTEME, «KPYroBOPOT BELLECTB B 3KOCUCTEMEY, «Llenu
NUTaHna (nacTouliHas, AeTPUTHas)», «IKOMOrMYecKas nupammaa UnUCen»,
«OKOoNornyeckass nupammuaa 6uomMacchbl», «3IKOMOrMYecKas nupaMmmaa 3HepPrums,
«ObpasoBaHmne 60n10Ta», «lepBMUUHasA CyKLeccus», «BoccTaHOBNEHME feca Mnocre
noXkapa», «3KOoCUCTeMa 03epa», «ArpoLeHos», «KpyroBopoT BeLLeCTB U MOTOK
3HEPrum B arpoLieHo3e», «Mpumepbl ypO0O3IKOCUCTEMY.

O6opyoBaHue: repbapumn pacTeHni, KONEKUUM HaCeKOMbIX, Yydena nTuu, 1
3Bepeit, repbapun KynbTYPHbIX U AMKOPACTYLLMX pacTeHWI, akBapuyMm Kak MOAe/b
3KOCUCTEMBI.

IpakTuyeckas padora «/13yyeHne v onmcaHne ypo0o3aKoCUCTEMbI».

JlaGopaTopHass paGora «M/3yyeHne pa3HOOOpPa3ns MENKUX MOUYBEHHbIX
YNIEHUCTOHOMMX B Pa3HbIX IKOCUCTEMAX.

DKCKypeust «DKCKypCUsa B TUNUYHbLIA 6uoreoueHos (B aybpasy, 6epesHsiK,
e/IbHUK, Ha CYX0A0/NbHbIN NN MONMEHHbIN NyT, 03epo, 6010TO)».

DKCKypeust «IKCKYPCUs B arposkocucteMmy (Ha mnone wan B Tenu4yHoe
X0351MCTBO)».

Tema 10. buocdepa — riodanbHas IKOCUCTEMA

Buocgepa — obuiennaHeTapHas 060/104Ka 3eMnn, rae CYLecTBYeT Wau
CyLLLeCTBOBasa XXU3Hb. Pa3BUTME NpeacTaBeHunini o Guoctepe B Tpygax 3. 3tocca.
YueHue B. . BepHaackoro o buocepe. Obnactn 6rocgeps! 1 eé coctas. XKnBoe
BELLLeCTBO bmocgepb! 1 ero PyHKLUUN.

3aKOHOMEPHOCTK CyLLecTBOBaHUS buocdepbl. OcobeHHOCTM Brochepbl Kak
rnobanbHOM akocucTeMbl. uHaMmMyeckoe paBHoBecue B buochepe. KpyrosopoTsbl
BELLECTB 1 6roreoxmmmnyeckme UMKabl (yrnepoaa, azota). PUTMUYHOCTb SBIEHWIA B
Guochepe.



30HasIbHOCTb 6rocepsbl. MoHATHE 0 GroMe. OCHOBHbIE GMOMbI CYLLUN: TYHAPA,
XBOWHbIE Jieca, CMellaHHble W LUMPOKONUCTBEHHbIE fleca, CTEeMW, CaBaHHbI,
MYCTbIHW, TPOMUYECKME Nleca, BbICOKOropbs. Knmmat, pacTUTENbHBIA U XXUBOTHbIN
MUP GUOMOB CyLLN.

CTpyKTypa 1 (OYHKLUMA XKNBbIX CUCTEM, OLIEHKA MX PECYPCHOr0 MoTeHLmana n
GrochepHbIX YHKLNNA.

JleMoHCTpanun

MopTpeTbl: B. . BepHaackuid, 3. 3tocc.

Tabnuubl 1 cxembl: «"eocgepbl 3emnun», «KpyrosopoT asoTa B Npupoaes,
«KpyroBopoT yrnepoga B npupoge», «KpyroBopoT KUCM0OpoAa B NPUPOAE»,
«KpyroBopoT Bofbl B npupoge», «OCHOBHble 6UOMbI CyLLIN», «Knnmatuyeckue
nosica 3eMnu», «TyHapa», «Tanra», «CMmeLllaHHbIn necy», «LLINpOKONNCTBEHHbIN
nec», «Ctenb», «CaBaHHa», «[yCTbIHA», «TPOMMUYECKNIA NeC».

O6opyaoBaHue: repbapun pacTeHNA pasHbIX 6UOMOB, KONMEKLUMUN XUBOTHbIX.

Tema 11. YesnoBek u oOKpy:xa0Ias cpeaa

JKOMOrMYeCKe Kpu3Ucbl M UX MpUYMHbIL. Bo3geicTene denoBeka Ha
buochepy. 3arpssHeHne BO3ayLLUHON cpebl. OXpaHa Bo3ayxa. 3arpssHeHve BOAHON
cpeabl. OxpaHa BOAHbIX pecypcoB. Pa3spywleHne noysbl. OxpaHa MOYBEHHbIX
pecypcoB. /13MeHeHne Kiumara.

AHTPOMNOreHHOe BO3AENCTBME HA PaCTUTENbHBIA N XXMBOTHbIA MUpP. OxpaHa
PacTUTENbHOIO W XXMBOTHOrO Mupa. OCHOBHble MPUHLMMbLI OXpaHbl MPUPOAbI.
KpacHble KHuUrn. Oco60 oxpaHsemble npupoaHble Tepputopun  (OOIT).
BoTaHn4yeckmne cagbl 1 300/10MMYECKME NMapKu.

OCHOBHble MPUHUMMbI YCTOMYMBOrO pPasBUTUA Ye/loBEeYeCTBA U NPUPOAbI.
PauvoHanbHOE  MpUPOAOMNoONb30BaHNME M COXpaHeHWe  BMONIOrM4Yeckoro
pasHoobpasms 3emnn. OO6LLUME 3aKOHOMEPHOCTU [/100a/bHbIX 3KOMOrMYECKMX
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O6opypaoBaHue: oTtorpagum OxXpaHseMblX PacTeHUn U XXMBOTHbIX KpacHoi
KHUrK Poccuniickon degepauunn, KpaCHO KHUMM pervoHa.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI 11O
BUOJIOTYHU HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®roCc COO ycraHaBnMBaeT TpeboBaHMSA K pe3ynbTaTaM OCBOEHUS
obyvarowmmMmncs nporpamm  cpegHero o6uwiero 06pasoBaHWA:  JIMYHOCTHbIE,
MeTanpeaMeTHbIE U MPeaMeTHbIE,

B CTpyKType NMYHOCTHLIX pe3ynbTaToB OCBOEHMSA NporpaMmMbl Mo 6monorum
BblAefleHbl CNnefytoLme COCTaBNAoLLME: 0CO3HAHNE 06YyYatOLLMMUNCA POCCUIACKON
rpaXX4aHCKON NAEHTUYHOCTU — FOTOBHOCTM K CaMOPa3BUTUIO, CAMOCTOSATE/TbHOCTY
M CaMOONPefeneHunto, uanuuue momusayuu K  0OYyYeHUIO  BMONOruK,
yerenanpasientoe paszeumue BHYTPEHHUX YOEXOEHWA NIMYHOCTM Ha OCHOBE
K/HOUYEBbIX LIEHHOCTEA M UCTOPUYECKUX TpaauuMin pa3BuTUS BMONOrMYECKOro
3HaHWA, 2comosHocmb u cnocobrocms 00Y4aOLLMXCA PYKOBOLCTBOBATLCA B CBOEM
[eATeNIbHOCTN  LIEHHOCTHO-CMbIC/IOBBIMW  YCTAHOBKaMK, MPUCYLLMMWN  CUCTEME
6M0NI0rMYECKOro 06pa3oBaHNS, naruyue npasocosnarnus 3K0NOrMUYECKON KyNbTypbl,
cnocobrnocmu cmasums UENN U CTPOUTb XXMU3HEHHbBIE MaHbl.

JINYHOCTHbIE pe3ynbTaTbl OCBOEHUA MPOrpamMmmbl Mo 6UONOrMK AOCTUrAOTCA B
eJMHCTBE Y4ebHOM W BOCNUTATENbHON [eATEeNbHOCTM B COOTBETCTBUM C
TPaANLNOHHBIMU POCCUACKAMUN COLMOKYNbTYPHBIMU, UCTOPUYECKMMMN U JyXOBHO-
HPaBCTBEHHbLIMM LEHHOCTSAMW, NMPUHATLIMKA B OO6LLECTBE MpaBuiaMu 1 HOpMamMm
MoBeAeHMs N CMOCOOCTBYIOT MpoLeccam CaMOMO3HaHWA, CaMOBOCMUTaHUS W
camopasBUTUSA, PasBUTUA BHYTPEHHEW NO3UUMM  NIMYHOCTW, NaTpuoTM3Ma WU
YBXKEHUS K 3aKOHY W MpaBonopsgKy, YenoBeky Tpyda U ctaplieMy MOKONeHWHo,
B3aMMHOI0 YBaXKEHWs, OEPeXXHOro OTHOLUEHWS K KY/IbTYPHOMY Hac/efuio U
TpaguumMsM MHOroHauMoHanbHOro Hapoga Poccuiickoin ®efepauun, npupoge w
OKpY>XatoLLeli cpee.

JINYHOCTHbIE pe3ynbTaTbl OCBOEHWUA Yy4yebHOro npeameTa «buonorns»
[O/MKHbI OTPaXXaTb FOTOBHOCTb M CMOCOBHOCTL 00YYarOLLMXCA PYKOBOACTBOBATLCA
CPOPMMPOBAHHOM BHYTPEHHEN MNO3MLUMENR JIMYHOCTM, CUCTEMOM LEHHOCTHbIX
OpUeHTaupin,  MO3UTUBHBLIX  BHYTPEHHUX  YOeXAeHW, COOTBETCTBYHOLLMX
TPagNUMOHHBIM LIEHHOCTSIM POCCUIACKOro O6LLECTBA, PacCLUMPEHUE YKM3HEHHOIO
OnbITa W OMbITa AeATe/IbHOCTM B NPOLIECCE peasin3alm OCHOBHbIX HamnpaB/ieHWI
BOCNMUTATENIbHON esATeNIbHOCTU, B TOM YUC/E B YacTu:

1) I'PaKIaHCKOr0 BOCIUTAHUSA:

CPOPMMPOBAHHOCTb MPaXKAAHCKON MO31LMM 06yYatoLLerocs Kak akTMBHOMO U
OTBETCTBEHHOIO Y/IeHa POCCMIACKOr0 06LLEeCTBa;

0CO3HaHWe CBOMX KOHCTUTYLMOHHBIX NPas 1 06513aHHOCTEN, YBaXKEHME 3aKOHa
1 NPaBoONoOpPAAKa;



rOTOBHOCTb K COBMECTHOM TBOPYECKOW AeATeNbHOCTU NP CO3A4aHNN YYeOHbIX
MPOEKTOB, peLleHMn Y4yebHbIX W MNO3HaBaTe/IbHbIX 3afay, BbIMO/HEHUN
OMO/TIOTNYECKMX IKCMEPUMEHTOB;

CMOCOOHOCTL  OMnpefeNnsTb COOCTBEHHYHD MO3MUMIO MO  OTHOLLEHWUIO K
ABNEHNSAM COBPEMEHHOM YXXN3HWN U OOBACHATL €é;

YMEHWE YUYMTbIBaTb B CBOMX AENCTBMAX HEOOXOAMMOCTb KOHCTPYKTUBHOIO
B3aUMOZENCTBUA HOLEN C pasHbIMU YOEXXAEHNAMU, KYNbTYPHBIMWA LEHHOCTAMU U
COLMaNbHBIM NOMOXEHUEM;

FOTOBHOCTb K COTPYAHMYECTBY B MpPOLECCE COBMECTHOMO BbIMOJIHEHUS
yyebHbIX, MNO3HaBaTeNbHbIX W  WCCMEA0BATENbCKAX 3afa4y, YBaXKUTE/IbHOI0
OTHOLUEHWA K MHEHMWIO OMMOHEHTOB MpPU 06OCY)KAEHUM CMOPHbIX BOMPOCOB
OM0/IOrMYECKOro CoflepPXKaHus;

FOTOBHOCTb K N'YMaHWUTapHOW W BOMIOHTEPCKOW AeATeIbHOCTY;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA:

ChOpMMPOBAHHOCTb POCCUICKON IPaXAaHCKOW MAEHTUYHOCTI, NaTPUOTU3MA,
YBa)KEHUSI K CBOEMY HapoAy, YyBCTBa OTBETCTBEHHOCTM Neped POAMHOWM, ropaoctu
3a CBOM Kpail, cBOWO PoAMHY, CBON A3blK W KyNMbTypy, MPOLUIOE W HacTosLlee
MHOrOHaLMOHaNbHOro Hapoga Poccuu;

LIEHHOCTHOE OTHOLLEHME K NPUPOLHOMY Hac/neAuto 1 NaMsaTHUKaM Npupogbl,
AOCTUXKEHUSIM POCCUM B HayKe, UCKYCCTBE, CrOPTe, TEXHOIOTUSX, TPYAE;

CMOCOBGHOCTb OLEHMBATb BK/aJ POCCUMIUCKUX YYEHbIX B CTAHOBMIEHWE W
pasBuTe OMONOrMM, MOHUMaHWUSA 3HayveHUs OMONOrMM B MO3HAHUM 3aKOHOB
MPUPOALI, B XXM3HM Ye/ioBeKa U COBPEMEHHOMO 06LLECTBa;

naenHas yoexXaEHHOCTb, FOTOBHOCTb K CNyXXeHuto u 3awmte OTeyecTBa,
OTBETCTBEHHOCTb 3a ero cyaboy;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

0CO3HaHMe AYyXOBHbIX LIEHHOCTEN POCCUINCKOro Haposa;

ChopMMPOBAHHOCTb HPABCTBEHHOIO CO3HAHMS, 3TUYECKOrO MOBEAEHWS;

CMOCOBGHOCTL OLEHMBATb CUTYauMl0 M NPUHMMATb OCO3HaHHbIE pPeLLeHNs,
OPUEHTMPYACb HA MOPa/IbHO-HPaBCTBEHHbIE HOPMbI U LLlEHHOCTY;

0CO3HaHe NIMYHOr0 BKMNaga B MOCTPOEHME YCTONUMBOro ByayLLero;

OTBETCTBEHHOE OTHOLLEHME K CBOVM POAUTENAM, CO34aHNIO CEMbW HA OCHOBE
OCO3HAHHOIO MPUHATUA LEHHOCTE CEMEMHOM >XM3HW B COOTBETCTBUM C
TpagnumsMm Hapogos Poccuu;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

3CTETMYECKOEe OTHOLLEHME K MUPY, BK/IOYaA 3CTETUKY ObiTa, HAYy4HOro U
TEXHWUYECKOro TBOPYECTBa, CNopTa, TPyAa, 00LLECTBEHHbIX OTHOLLIEHWIA;

MOHMMaHMe 3MOLMOHa/IbHOIO BO3AENCTBUSA YXXMBOW NPUPOALI U €& LEeHHOCTU;



FOTOBHOCTb K CaMOBbIP@XEHWIO B PasHbIX BUAAX WCKYCCTBA, CTPEMJIEHUE
MPOSBNATL Ka4yecTBa TBOPYECKOMN IMUHOCTU;

S) ¢usnyeckoro BocnuTaHus, GOPMHPOBAHHMSA KYJAbTYPbl 310POBbS U
IMOIIMOHAJIIBHOI'O 6JIaFOHOJIy‘II/IﬂZ

MOHUMaHWe 1 peann3aLms 340pPOBOro 1 6e30nacHOro obpasa Xm3Hu (340poBoe
MUTaHune, CO6NIOAEHNE TMTUEHNYECKUX MPaBW/T Y HOPM, COalaHCMPOBaHHbIN PEXXNUM
3aHATUIA W OTAbIXa, pPerynapHas Qusnyeckasd akTUBHOCTb), OGepeXxxHoro,
OTBETCTBEHHOI0 M KOMMETEHTHOIO0 OTHOLUEHUSA K COOCTBEHHOMY (PU3NYECKOMY U
MCUXNYECKOMY 3[10POBbLIO;

MOHMMaHWe LEeHHOCTU MpaBul  UHAMBUAYaAIbHOTO W KOJIEKTUBHOIO
6e30MacHOro NoBefAeHUs B CUTYaLMsX, YTPOXatoLWmMX 340P0BbI0 U XXU3HW NOLEMN;

OCO3HaHWe MOCNeACTBUA U HEMPUATUA BPefHbIX MPUBbIYEK (YnoTpebneHuns
aJIKOrons, HapPKOTUKOB, KYPEHNS);

6) Tpy10BOI0 BOCIIMTAHMSI:

FOTOBHOCTb K TPYAY, 0CO3HaHWe LIeHHOCTY MacTepcTBa, TPYLON00VE;

FOTOBHOCTb K aKTWMBHOW AeATENbHOCTU TEeXHONOrMYecKo M CcoumasibHOM
Hanpae/IeHHOCTW, CMOCOBHOCTb MHULMMPOBATL, MIaHUPOBaTb U CaMOCTOATE/IbHO
BbIMOJIHATL TaKYH [eATe/IbHOCTb;

WHTEPEC K pas/IMyHbIM cepam NpodeccuoHanbHON AedaTeNIbHOCTH, YMeHue
COBepLlUaTb OCO3HaHHbIA BblIGOp 6yaylled npodeccun U pPeasin3oBbIBATHL
COOCTBEHHbIE XXN3HEHHbIE NJaHbl;

FrOTOBHOCTb M CMOCOOGHOCTbL K 006pa3oBaHUO M camMo0bpa3oBaHWIO Ha
MPOTSHXKEHNN BCEW XKN3HMU;

7) 3KOJI0TH4eCKOIr0 BOCIIMTAHMS:

3KOJIOTMYECKM LieNecoobpasHoe OTHOLLIEHNE K MPUPO/E KaK MCTOUHUKY YKU3HU
Ha 3emJsie, OCHOBe €& CyLLieCTBOBaHMS;

MOBbILLIEHNE YPOBHA 3KOMOMMYECKOM Ky/bTypbl: NPUOGpPeTeHMe OrbiTa
MNaHMPOBaHWS MOCTYNKOB W OLEHKM WX BO3MOXHbIX MOCNEACTBUAN A1
OKpY)KatoLLLen cpeapl;

0CO3HaHWe rnobanbHOro Xapakrepa 3KOMOTMYecKUX MpobniemM u nyTen ux
peLleHmns;

CMOCOBHOCTbL MCMOMb30BaTh MPYOGPETaeMble NMPU N3y4eHUN BOMOTMN 3HAHUSA
MW YMEHMS MNpPU  PeleHun npobsiem, CBA3AHHbIX C  pauMOHaIbHbIM
NMPUPOAONO/bL30BaHNEM  (COGMOAeHMe  NpaBu/  MOBEAeHWA B MPUPOAE,
Hanpae/fieHHbIX Ha COXpaHeHWe paBHOBECUS B 3KOCWUCTEMAX, OXpaHy BWIOB,
aKocucTeM, brocgepsl);

aKTMBHOE HENpPUATKE AeACTBUM, MPUHOCALMX BPE OKPYXKatoLLed MPUPOAHOM
cpefe, YMeHMe NporHo3nposaTb HebNaronpuATHbIE 3KOIOMMYECKME MOC/IeACTBUSA
NpeanpUHYMaeMbIX AeNCTBUIA 1 NpeaoTBpaLaTh uX;



HanM4yme pas3BMTOro 3KOMI0OrMYECKOr0 MbILL/IEHNSA, 3KOMIOTMUYECKOW Ky/bTypbl,
onbITa [eAaTeNbHOCTH 9KOJIOTMYECKOW HanpaB/eHHOCTH, YMeHNs
PYKOBO/CTBOBATbCSA VMW B MO3HABaTE/IbHOM, KOMMYHUKATUBHOW U COLMa/IbHOW
MpaKTUKe, rOTOBHOCTM K YHYacTUIO B NPaKTUYECKOW [AesiTe/IbHOCTU 3KO/IOMMYECKOMN
HanpaB/IeHHOCTU;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

ChopMMPOBAHHOCTb MUPOBO33PEHMS, COOTBETCTBYHOLLETO COBPEMEHHOMY
YPOBHIO Pa3BMTUA HayKM U OOLLECTBEHHOW MPaKTMKW, OCHOBAHHOIO Ha Auanore
KyNbTyp, CNOCOBGCTBYHOLLEr0 OCO3HAHMIO CBOEr0 MecTa B NOMNKY/IbTYPHOM MUPE;

COBEPLLEHCTBOBAHNE $SI3bIKOBOM W UMTATE/IbCKOM KyNbTypbl KaK CpeacTBa
B3aVMMOZENCTBUA MEXAY MOAbMU U NO3HAHWUA MUPA;

MOHWMaHMe cneunpukn BUONOrMM Kak Hayku, OCO3HaHUS e€é poin B
(hopMMPOBaHUM PaLMOHA/IbHOIO HAY4YHOr0 MbILLU/IEHUS,, CO3AaHUW LIENOCTHOrO
npefcTaBneHnsi 06 OKpPYXKatolemM MUPE Kak O eAUHCTBE MPUPOfbl, YenoBeka U
o6LlecTBa, B MO3HaHWM MPUPOAHBLIX 3aKOHOMEPHOCTEM W pelleHun npobem
COXpaHeHus NPUPOAHOro paBHOBECHUS;

yOeXXAEHHOCTb B 3HAYMMOCTM OMONOrNWU AN COBPEMEHHON LMBUU3ALMN:
obecrneyeHnss HOBOIO YPOBHSI PasBUTUA MeAMUWMHBI, CO3[aHne MepPCreKTUBHbIX
OMOTEXHOMOrNIA,  CMOCOGHbIX  pelaTb  pecypcHble  MNpPo6neMbl  Pa3BUTUS
4e/10BEYECTBa, MOMCKa NyTei BbIXoAa M3 rnobasibHbIX 3KOM0rMYecKnx npobnem u
obecrneyeHMs  nepexoga K  YCTOMYMBOMY  pasBUTUIO,  palvOHasIbHOMY
NCMOMb30BaHNIO MPUPOAHbLIX PECYPCOB M (POPMMPOBAHMIO HOBbLIX CTaHAapTOB
XU3HNY;

3aMHTEPECOBAHHOCTb B MOMYYEHUU OUOMOTMYECKMX 3HAHWIA B LENSX
MOBbILLIEHMS 00WEA KynbTypbl, ECTECTBEHHO-HAYYHOW [PaMOTHOCTM, Kak
COCTaBHOM 4acTu (PYHKLUMOHa/IbHOM rpaMOTHOCTM 00y4arowmnxcs, HopMmpyemon
MpY N3y4yeHnn Gr1onoruu;

MOHUMaHWe CYLHOCTWM MeTOAOB MO3HaHWA, UCMO/b3YEMbIX B €CTECTBEHHbIX
HayKaX, CMOCOGHOCTM WCMOMb30BaTb MOJMyYaeMble 3HaHWA [N aHan3a U
0OBACHEHUS ABNEHUI OKPYXKatoLLEero Mmpa v NpPouCXoAaLmnX B HEM NU3MEHEHUMN,
yMeHue faenaTb OOOCHOBaHHbIE 3aK/NHOYEHMSI HA OCHOBE HayuyHbIX (aKTOB U
NMEOLLIMXCS AaHHbIX C Lie/Ibo MoyYeHns 4OCTOBEPHbIX BbIBO/OB;

CMOCOBHOCTb CaMOCTOATE/IBHO WUCMO/b30BaTb OMOMOrMYECKUe 3HaHUA A1
peLleHmnst Npo6nemM B peasbHbIX XXU3HEHHbIX CUTYaLUsIX;

OCO3HaHMEe LIEHHOCTM Hay4yHOW [esiTe/IbHOCTU, FOTOBHOCTb OCYLUECTB/SATH
MPOEKTHYIO U UCCIeA0BATENIbCKYHO AeATeIbHOCTb UHANMBUAYASILHO M B TPYNNE;

FrOTOBHOCTb M CMOCOOHOCTb K  HEMpepbiBHOMY  00pa3oBaHUIO U
camMoo0pa3oBaHNIO, K aKTMBHOMY MO/IYYEHUO HOBbIX 3HaHWA MO 6uonorum B
COOTBETCTBUU C XKM3HEHHbLIMU NOTPEBHOCTAMM.



METANIPEIMETHBIE PE3YJIBTATBI

MeTanpeaMeTHble pe3ynbTaTbl 0CBOEHUSA y4ebHOro npeameta «buonoruns»
BK/IOYAOT:  3HauMMble 4715  (POPMMPOBaHWUA MUPOBO33PEHMS  0BYy4atoLLMXCA
MeXAMCUMNIMHapHble (MeXNpeaMeTHbIe) 06LeHayYHble MOHATUA, OTpaXKatoLyue
LLeNOCTHOCTb HAy4YHOW KapTWHbI Mupa W Cheuudurky MEeTOAOB MNO3HaHUS,
MCNONb3YEMbIX B €CTECTBEHHbIX HayKax (BELLECTBO, 3Heprus, siBfeHme, npoLecc,
CUCTEMa, HayYHbI (PaKT, MPUHLMM, TMNOTe3a, 3aKOHOMEPHOCTb, 3aKOH, Teopus,
nccnegoBaHve, HabnaeHe, 3MepeHre, 3KCMEPUMEHT U LpYyTrue); YHUBepCa/lbHble
yuyebHble [eicTBMsA  (MO3HaBaTeNbHblE, KOMMYHWKATUBHbIE, PErynsTUBHbIE),
obecrieymBatoLLme hopMupoBaHMe DYHKLMOHA/IbHOW IPaMOTHOCTM 1 COLMabHOM
KOMMETEHUMM  06y4aroLMXCs;  CMOCOOHOCTb  06Y4aroLMXCA  UCMO0/b30BaThb
OCBOEHHbIE MEXANCUUMMHAPHbIE, MAPOBO33PEHYECKME 3HAHMS U YHUBEPCA/IbHbIE
yuyebHble AeNCTBUA B NO3HABATE/IbHOW M COLMAIbHOM NPaKTUKE.

B pesynbTaTe U3yyeHns GMONOrMM Ha YPOBHE CPeAHEro o6LLero 06pasoBaHums
y obyuvatouleroca 6yayT chopMUpoBaHbl MO3HaBaTe/bHbIE YHMBEPCASIbHbIE
yyebHble [AeNCTBUSA, KOMMYHUKaTUBHbIE YHUBepCa/lbHble Y4ebHble [AeNCTBUS,
PerynsaTvBHbIE YHUBEPCA/IbHbIE YYeOHble AeNCTBUSA, COBMECTHasA AeATe/IbHOCTb.

MeTanpeaMeTHble pe3yfbTaTbl OCBOEHMSI MPOrpaMMbl CpefHEero 06LLero
06pa3oBaHmMs JO/MKHbI OTPaXKaTb:

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

1) 6a30BbIe JJOrHYECKHE TeiiCTBHA:

CaMoCTOATENIbHO  (hOPMY/NIMPOBaTb WM aKTya/mM3vMpoBaTb  MPo6nemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

MCNONb30BaTb MPU OCBOEHMW 3HAHWIA MNPWEMbI NIOFMYECKOTO MbILLIEHNS
(aHanu3a, cMHTe3a, CpaBHEHWA, KnaccumKkaumm, 0606LLEHNS), paCKpbiBaTb CMbIC/
OMONOrNYECKMUX NOHATUI (BbIAENSATb UX XapaKTepHble MPU3HaKW, ycTaHaB/IMBaTb
CBAI3U C APYTVMIMUN MOHATUAMN);

onpeaensaTb LENVW [AeATeNbHOCTW, 3adaBas nNapameTpbl U KpUTEpUM KX
AOCTVKEHWS, COOTHOCUTL pe3y/bTaTbl AeATe/IbHOCTM C MOCTaBNEHHbIMU LENSIMU;

MCNoNb30BaTh BUOMNOrMYECKME MOHATUA A1 0OBACHEHMS (PAKTOB W ABMEHNIA
YX1BOW Npupoabl;

CTPOMTb NOrMYecKne paccyxaeHuss (MHAYKTUBHbIE, AeAYKTUBHbIE, MO
aHanormmn), BbISIBNATL 3aKOHOMEPHOCTM M MPOTUBOPEUNS B pacCMaTpUBaeMblX
ABNEHMSX, POPMYNNPOBaTL BbIBOAL! 1 3aK/HOYEHNS;

MPYMEHATb CXEMHO-MOAE/bHbIE CPpeACTBa AN NPeACTaB/EHNS CYLLECTBEHHbIX
CBA3EA W OTHOLWEHWA B W3y4aemblX OMOMOrMYecKMX O0ObeKTax, a Takxke
MPOTUBOPEUNIA Pa3HOr0 pPOfAa, BbISIBMEHHLIX B Pa3INYHbIX MHGPOPMAaLMOHHbIX
NCTOYHMKAX;



paspabarbiBaTb NiaH pelleHns npobnembl C YYETOM aHaIM3a UMEHLLMXCH
maTepuabHbIX N HeMaTepuasibHbIX PeCYPCOB;

BHOCUTb KOPPEKTUBbLI B AEATENIbHOCTb, OLIEHMBATL COOTBETCTBUE Pe3y/bTaToB
LleNsM, OLeHMBAaTb PUCKM NOCNEACTBUIA AeATENIbHOCTH;

KOOPAMHNPOBATL U BbINOMHATL paboTy B YCI0BUAX peasibHOro, BUPTYasIbHOro
N KOMOMHMPOBAHHOI O B3aMMOENCTBUS;

pasBuBaTb KPeaTMBHOE MbILL/IEHWNE MPY PELLEHNN XXU3HEHHbIX NPO6IeM.

2) 6a30BbI€ HCCJIEI0BATEIbLCKHE JeHCTBHUS:

B/1afleTb HaBblKamMy y4ebHO-MCCNe0BaTe/IbCKOM U NPOEKTHOW AeATeIbHOCTH,
HaBblKaMW  paspelleHust npo6sieM,  CrMOCOOHOCTHIO M TOTOBHOCTbHO K
CaMOCTOATE/IbHOMY MOUCKY METOA0B PeLLeHNs NPaKTUYeCKNX 3adad, NPUMeEHEHNIO
pa3INYHbIX METOL0B MO3HAHUS;

MCNONb30BaTb pas/inyHble BUAbl AEATENIbHOCTM MO MOYYEHUIO HOBOIO
3HaHWA, ero WHTepnpeTauuy, nNpPeobpas3oBaHUIO U MPUMEHEHUIO B Y4YeOHbIX
CUTYyauusx, B TOM YnC/e Npu Co3faHMmn y4ebHbIX U CoLMabHbIX MPOEKTOB;

(hopMMpOBaTb Hay4HbI TUM MbIW/IEHWNS, BNafeTb HAY4YHOW TEPMUHOMOTMEN,
K/IHOUYEBbIMM NOHATUAMU U MeTOAaMMU;

CTaBUTb M (HOPMYNMPOBaTb COOCTBEHHbIE 3afaynM B 006pa3oBaTe/bHOM
[EATENIbHOCTU U XKMU3HEHHbIX CUTYaUusX;

BbISABNISATb  MPUYNHHO-C/IEACTBEHHbIE CBA3WM W aKTyaln3uposaTb 3ajaqy,
BblABUraTh rMnoTesy eé peLleHns, HaXoAUTb apryMeHTbI AN A0Ka3aTe/IbCTBa CBOUX
YTBEPXXAEHWNIA, 33laBaTb NapameTpbl Y KPUTEPUU PeLLEeHNS;

aHaM3MpoBaTb MOMYYEHHbIE B XOAe pPelleHns 3afayunm  pesynbTathl,
KPUTUYECKN OLeHMBaTb MX [AOCTOBEPHOCTb, MPOrHO3MPOBaTb N3MEHEHWE B HOBbIX
YCNOBUSAX;

[aBaTb OLEHKY HOBbIM CUTYaLMAM, OLLEHMBATb MPUOBPETEHHDIN OMbIT;

OCYLLECTBNATbL Lie/leHanpas/ieHHbIN MOWCK MepeHoca CPefcTB UM CnocoboB
AencTBUSA B NPOdecCMoHanbHYH cpeay;

YMeTb MEPeHOCUTb 3HaHWA B MO3HaBaTe/IbHY U NPaKTUYecKyto 06nactu
XKN3HedeATeIbHOCTH;

YMEeTb UHTErPMPOBaTh 3HaHNA M3 pasHbIX NPeAMETHbIX 061acTel;

BblABUraTb HOBblE UAeW, NMpegnaraTb OpUrMHasIbHble MOAXOAb!I N PeLLeHus,
CTaBUTb NPO6eMbI U 3a4a4m, LOMYCKaKOLLVME a/ibTePHATUBHbIE PeLLeHNs.

3) pabora ¢ unpopmaumei:

OPUEHTMPOBATLCA B Pa3/IMYHBIX NCTOUYHMKAX MH(OPMaumn (TeKCTe y4ebHOro
nocobus, Hay4yHO-MOMy/NAPHON fMTepaType, OMOMNOrMYECKUX CNOBapsx W
CMpaBOYHNKAX, KOMMbIOTEPHbIX 6a3ax fdaHHbIX, B VIHTEpHeTe), aHanM3npoBsaTtb
NH(OPMALMIO Pa3/INyHbIX BULOB M (POPM MpeAcTaBieHns, KPUTUYECKU OLLEHMBATD
eé J0CTOBEPHOCTb M HEMPOTUBOPEUMBOCTD;



(hopMynMpoBaTb 3anpocbl Y NMPUMEHATL Pas/iMyHble METOAbLI MPU NOUCKE Y
oTbope 6MONOrnyYeckoin MHhopmaumm, Heo6X0AMMON ANA BbINOHEHNA YYeOHbIX
3a4au;

nprobpetaTb OMbIT MWCMOMb30BaHNUA WMHOPMAaLMOHHO-KOMMYHUKATUBHBIX
TEXHO/IOM WA, COBEPLLEHCTBOBATb KY/bTYpPY aKTUBHOMO MCMO/b30BaHUSA Pa3/IYHbIX
MONCKOBbIX CUCTEM;

CaMOCTOATE/IbHO  BbIOMPATL  ONTUMaIbHYHO  (DOPMY  MpefCcTaB/ieHUs
610/1I0rMYeCKONn MHGopMaLMK (CXeMbI, FpaduKN, guarpaMmbl, Ta6NLbI, PUCYHKU U
fpyroe);

MCNONb30BaTb HaAyYHbIA S3bIK B KayeCcTBe CpeacTtea npu pabote ¢
OMONIOTUYECKON  MHOPMaLME:  MPUMEHATb  XUMWUYECKUe, (PU3NYecKne W
mMaTeMaTU4yeckme 3Haku M CUMBOSbI, (hOpMYy/bl, abbpeBmaTypy, HOMEHKIATypy,
Mcnonb3oBaTtb M Npeobpas3oBbiBaTb  3HAKOBO-CMMBO/IMYECKME  CpefcTBa
HarnsagHoCTY;

BfafeTb  HaBblkaMuM  pacno3HaBaHMs W 3aWuUTbl  MHOpMaLuN,
NH(OPMaLIMOHHOK 6€30MacHOCTU IMYHOCTH.

OBJIaIleHI/Ie YHUBEPCAIBHBIMA KOMMYHUKATHBHBIMHA HeﬁCTBHﬂMH:

1) o6menmne:

OCYLLECTBNATb KOMMYHMKALLMW BO BCeX C(pepax >KM3HWU, akTUBHO y4acTBOBaTb
B Anasiore WM AMCKYCCUM MO CYLLECTBY 06CYXXaemoin TeMbl (YMeHMe 3a/aBaThb
BOMPOCbI, BbICKA3bIBaTb CYXXAEHWSA OTHOCUTENbHO BbIMOSIHEHUA MpefnaraemMoin
3aja4un, y4nTbIBaTb UHTEPECHI U COrNacoBaHHOCTbL MO3ULMIA APYrMX YYaCTHUKOB
Ananora unmn GUCKyccumn);

pacrnosHaBaTb HeBepbasibHble CpefcTBa OOLLUEHUS, MNOHUMaTb 3HayeHue
CoLMasibHbIX 3HAKOB, MNPEAMNOCbIIOK BO3HWKHOBEHWUS KOH(IMKTHBLIX CUTYaUWn,
YMeTb CMAryaTb KOH(/IMKTbI 1 BECTU MEPEroBopbI;

BafleTb Pas3/IMyHbIMK cnocobamy OOLLEHNA M B3aMMOLENCTBUSA, MOHMMATb
HaMepeHus 4pYrux MoAen, NPOoSBIsATL YBAXKUTEIbHOE OTHOLLEHME K COBeCeJHNKY
N B KOPPEKTHOI hopme hopMyIMpoBaTb CBON BO3PaXKEHUS;

PasBEPHYTO W NOrMYHO M3naraTb CBOK TOYKY 3PEHUS C WCMOSIb30BaHNEM
13bIKOBbIX CPEACTB.

2) coBMeCTHasl IesITeJIbHOCTh:

MOHMMAaTb WU MCMO/b30BaTb MPeNMyLLecTBa KOMaHAHOW Y UHANBUAYAIbHOM
paboTbl NPV peLLeHn 6UoNOrnMYeckor NpPo6semMbl, 060CHOBbLIBATL HEOOXOAUMOCTb
MPYMEHEHWS rPYNMoBbIX (DOPM B3aMOLENCTBMA MPY PeLLeHN y4ebHOW 3apauu;

BblOMpaTb TEMATUKY M METOAbl COBMECTHbIX [EACTBUMA C YYETOM OOLLMX
MNHTEPECOB 1 BO3MOXKHOCTEN KaXKA0ro YsieHa KONeKTUBA,;

MPUHMMATL  UEen  COBMECTHOW  [eATeNlbHOCTW, OpraHv3oBbiBaTb U
KOOpAUHMPOBaTb [AEACTBUA MO €& AOCTVDKEHWIO: COCTaBMsiTb MMaH AelCTBUiA,



pacnpegensdt ponM C Y48TOM MHEHUW YYaCTHMKOB, 006CYKaaTb pe3ysnbTarhbl
COBMECTHOI paboThl;

OLleHMBaTb Ka4eCTBO CBOEro BK/1aAa U KaXKA0ro y4aCTHMKA KOMaH/bl B 06LLMiA
pe3ynbTar Mno pa3paboTaHHbIM KPUTEPUAM;

npegiaratb HOBble MPOEKTbl, OLEHMBAaTb WAEM C MO3ULUM  HOBM3HBI,
OPUTMHASILHOCTK, MPaKTUYECKOW 3HAYNMOCTU;

OCYLLUECTB/IATL MO3UTMBHOE CTpaTernyeckoe nMOBeAEHNEe B  Pa3/INYHbIX
CUTYyaLmaX, MPOSBATL TBOPHYECTBO U BOOOPaXKeHUe, ObITb MHULMATUBHbLIM.

OBJiaeHne YHUBEPCAJIbHBIMH PeryJSSTUBHBIMHU ACHCTBUSIMM:

1) camoopranusanms:

MCMoNb30BaTb OMOMOTMYECKME 3HAHUA NS BbIABEHUA NpobneM U nX
PELLEHNS B XXU3HEHHDBIX U YYEBOHbIX CUTYaUMSIX;

BblOMpaTb Ha OCHOBe OMOMNOrMYECKMX 3HaHWA LefeBble U CMbIC/IOBbIE
YCTaHOBKM B CBOWMX AEWCTBUAX W MOCTYMNKax MO OTHOLUEHMIO K XXMBOW MpPUPO/E,
CBOEMY 3[10POBbIO 1 3[0POBbLI0 OKPYXKaOLLMX;

CaMOCTOATE/IbHO OCYLLECTB/IATL NO3HaBaTe/IbHYIO AeATeNbHOCTb, BbISBASATH
Npo6/ieMbl, CTaBUTb U (DOPMY/IMPOBATL COOCTBEHHbIE 3afa4yn B 06pa3oBaTe/lbHOM
[EATENIbHOCTU U XKMU3HEHHbIX CUTYaUusX;

CaMOCTOSATE/IbHO COCTaBNATL N/aH peLleHns NPo6sieMbl C YHETOM UMEIOLLIUXCA
PECYpPCOB, COOCTBEHHBIX BO3MOXHOCTEN 1 MPeArnoYTEHWA;

[aBaTb OLLEHKY HOBbIM CUTyaLUsM;

pacLUMpsATbL paMK/ y4eBHOro npegmeTa Ha OCHOBE NINYHBIX MPeLNOYTEHNIA;

[ienaTb 0CO3HaHHbIV BbIOOP, aprymMeHTMpOoBaTh ero, 6patb 0TBETCTBEHHOCTb 3a
peLLeHve;

OLeHMBaTb NPUOOPETEHHDIN OMbIT;

cnoco6cTBoBaTb (HOPMMPOBAHUIO W MPOSIBNEHWIO LUMPOKOW 3pyauumMm B
pasHbIX 06/1aCTAX 3HaHWIA, MOCTOSHHO MOBbILWATL CBOW 06pa3oBaTe/IbHbIA 1
KYy/NbTYPHbI YPOBEHD.

2) CAaMOKOHTPOJIb:

AaBaTb OLEHKY HOBbIM CUTYyaUWsM, BHOCUTb KOPPEKTMBbI B AEATENIbHOCTD,
OLleHMBaTb COOTBETCTBME PE3Y/bTaTOB LIENAM;

BMafleTb  HaBblKaMW  MO3HaBaTe/lbHOM  peieKCM  KaK  OCO3HaHWS
COBepLUaeMbIX AEWACTBUA W  MbICAUTENbHBIX MPOLECCOB, WX Pe3ynbTaToB U
OCHOBaHWI, UCMOMb30BaTb NPUEMbI pediieKcun ANs OLEHKU CUTyauuu, Bblbopa
BEPHOr0 peLLeHus:;

YMeTb OLIEHMBATb PUCKM W CBOEBPEMEHHO MPUHUMATbL PeLUeHUs Mo WX
CHVDKEHWIO;

NPUHUMaTb MOTMBbLI WM aprymeHTbl APYrMx npv aHaamse pesy/bTaToB
[eATeIbHOCTY;



3) npunsiTHe cedsl U APYrux:
NPUHUMAaTb Ce6s, MOHNMas CBOM HeAOCTATKN U AOCTONHCTBA;
NPUHUMAaTb MOTMBbI M apryMeHTbl [PYrux Mpy aHain3e pesynbTaToB
AEeATENbHOCTH;
NpW3HaBaTb CBOE MPaBO M NPaBO APYrMX Ha OLLUNOKU;
pa3BMBaTb CMOCOBHOCTb MOHMMATL MUP C MO3MLIMK APYrOro YenoBeKa.
NPEJIMETHBIE PE3YJIbTATBI

MpeaMeTHble pe3ynbTaTbl OCBOEHUS COLEepXXaHWs Y4yebHOro npegmeTta
«bvonorus» Ha YrnyonéHHOM YPOBHE OPUEHTMPOBaHbl Ha 0becreyeHne
NPoUNILHOrO  06yyeHuss  obyvarowmxca  6uonormn.  OHW  BK/IHOYAHOT:
crneymgmyeckne ang 61nonornm HayyHble 3HaHMA, YMEHMS U CNocobbl AeNCTBUIA NO
OCBOEHWIO, UHTeprpeTaumMm 1 npeobpasoBaHUO 3HaHWI, BUAbI AeSATeNbHOCTM MO
MO/TY4EHUIO HOBbIX 3HaHWUI U UX NPUMEHEHUIO B Pa3/INUHbIX YYeOHbIX, a TaKKe B
peasibHbIX XXM3HEHHbIX cUTyaumax. MNpeameTHble pesynbTarbl MPeAcTaB/eHbl Mo
rogam msy4deHus.

MpeaMeTHble pe3ynbTaTbl OCBOEHUS yyebHOro npeameta «buonorus» B 10
Kaacce [O/MKHbI OTPaXKaTb:

COPMMPOBAHHOCTb 3HAHWA O MecTe W ponn OGUONOrMKM B CUCTEME
eCTECTBEHHbIX HayK, B (DOPMMPOBAHUWN eCTECTBEHHO-Hay4YHOW KapTWHbI MUpa, B
MO3HaHMM  3aKOHOB  MPMPOAbl M pelleHun  npobnem  paynoHaIbHOro
MPYPOAOMNO/L30BaHNSA, O BKNafe POCCUNCKUX U 3apyOeXHbIX YUEHBIX B pa3BUTHE
éronoruu;

BNageHne CUCTEMON  OMONOrMYECKUX  3HAHWIA, KOTOpas  BKJ/IKOYaeT:
OCHoBoONonararowe 6UMONOrMyeckne TePMUHbI U MOHATUA (KM3Hb, KIETKa,
opraHu3m, MmeTabo/iM3M, rOMeocTas, CaMOperynsauusi, CaMoBOCMPOW3BELEHNE,
HacneACTBEeHHOCTb, M3MEHUMBOCTb, POCT M pasBUTWE), OMOMOTMYECKME Teopuwn
(kneTouHas Teopusa T. LLBaHHa, M. LLIneigeHa, P. BupxoBa, XpOMOCOMHas Teopus
HacneacteeHHocT T. MopraHa), ydvenua (H. W. BasunoBa — 0O UeHTpax
MHOroo6pasus 1 NPOUCXOXAEHUS KYNbTYPHbIX pacTeHuI), 3aKoHbI (eAMHO06pa3uns
MOTOMKOB MepBOro MOKOJIEHWA, PaCLLEenIeHns, 4YUCcToTbl rameT, He3aBUCUMOTO
HacnepoBaHus . MeHgensi, TOMOJIOTMYECKUX PSAOB B HacneACTBEHHOM
n3meHumsocTn H. M. BaBuniosa), NpUHLMMbI (KOMMIEMEHTAPHOCTH);

BMafjleHne OCHOBHbIMWM METOJaMM Hay4YHOro MO3HaHMSA, WUCMONb3yeMbIX B
OMO/IOTUYECKMX WUCCNEefOBaHNAX XXMBbIX OOBEKTOB (OMuCaHWe, W3MepeHue,
HabMoeHNe, IKCNEPUMEHT);

YMeHwWe BblAeNiATb CYLLEeCTBEHHbIE NMPU3HAKW: BUPYCOB, K/IETOK MPOKapuoT 1
3YKapunoT, OLHOKMETOYHbLIX W MHOFOKIETOYHbIX OpPraHnM3MoB, B TOM 4uC/e
bakTepuia, rpnboB, PacTeHW, XXMBOTHBIX 1 Ye/IOBEKA, CTPOEHWS OPraHoB U CUCTEM
OpPraHoOB pacTeHWI, >XMBOTHbIX, YesoBeKa, MPOLECCOB XXMU3HEAeATe/IbHOCTH,



MPOTEKAKOLWMNX B OpraHn3Max PacTeHWUI, XMBOTHBIX M YesioBeKa, 6M0oIormMyeckmx
npoueccoB: obMeHa BeLlecTB (MeTabonmn3m), NnpeBpawleHns aHeprum, 6pPoXeHUs,
aBTOTPO()HOr0 M reTepoTPOdHOro TUMOB NMUTaHKA, (DOTOCUHTE3A U XEMOCUHTE3A,
MWUTO3a, Meli03a, ramMeToreHesa, sMOpMoreHesa, NOCTAMOPMOHAILHOIO Pa3BUTUS,
Pa3MHOXEHWUS,  WMHAMBUAYaNbHOroO  pa3BMTUA  opraHusma  (OHTOreHesa),
B3aMMOJENCTBMSA reHOB, reTepo3unca, MCKYCCTBEHHOMO 0TOOPa;

YMeHVe YCTaHaB/MBaTb B3aMMOCBSA3M MeXAy OpraHoujamm KneTkm n unx
(OYHKUMAMU, CTPOEHMEM KNEeTOK pas3HblX TKaHen M WX (YHKUMAMW, MeXay
opraHaMnM M CUCTeMaMW OpraHoB Y PacTEHWI, >XMBOTHbIX W YesioBeKa U KX
(PYHKUMAMA, MEXAY CUCTEMaMWM OPraHoB M WX QYHKUMAMMK, MeXAy aTanamu
0bMeHa BeLLecTB, aTanaMm KIeTOYHOIo LUMKIA U XKU3HEHHbIX LMKI0B OpraHn3moB,
aTarnamn 3MOPMOHA/ILHOTO Pa3BUTUA, FEHOTMNOM W (DEHOTMNOM, (PEHOTUMOM U
(hakTopamu cpefbl 06UTaHWS;

YMEeHUe BbIABNATb OT/IMYMTENbHbIE MPU3HAKW XXMBbLIX CUCTEM, B TOM YuMC/ie
PacTeHW, XXMBOTHbIX U Ye/I0BEKa;

YMeHVEe WCMo/b30BaTb COOTBETCTBYIOLLME aprymeHTbl, OMOOrMYECKYHO
TEPMUHOMOIMIO U CUMBOJIMKY A1 [oKa3aTe/lbCTBa POACTBA OPraHUM3MOB pasHbIX
CUCTEMATUYECKUX TPYNM;

YMeHMe peLuaTb 61onormyeckme 3agadm, BblSBAATb NPUUNHHO-CIEACTBEHHbIE
CBSI3W MeXAy uccregyembiMn 610I0rMYeCKMMM NPoLLeccamn U SBNEHUAMM, Jenatb
BbIBOAbI M NPOrHO3bl HA OCHOBAHWUW MOJTYYEHHbIX Pe3y/bTaToB;

YMeHWe BbIMNOMHATL N1abopaTopHble M NpakTU4Yeckue paboTbl, cobnoaatb
npasuna npun pabote ¢ y4ebHbIM 1 NabopaTopHbIM 060PYL0BaHNEM;

YMEHMe Bbl4BUraTb [UMNOTe3bl, MPOBEPATb WX  3IKCMEPUMEHTAIbHLIMU
cpeacTeamu, opMynupys Lenb WCCNefoBaHusl, aHan3upoBaTb MO/TyYeHHbIE
pe3ynbTaThbl U AeNaTh BbIBOAbI;

YMeHMe y4yacTBOBaTb B Yy4ebGHO-MCCneaoBaTeNlbCKon paboTe no 6Guonorum,
3KONOrMM N MeauLmMHe, NPOBOAMMONA Ha 6ase LIKOMbHbIX Hay4HbIX O6LLECTB, U
Ny6AnMYHO  MpeAcTaBNATb  MOMYyYeHHble  pe3ynbTaTbl  Ha  YYEHUYECKUX
KOH(DepeHLmsX;

YMeHME OLEeHMBaTb 3TUYECKME acrneKTbl COBPEMEHHbLIX WCCef0BaHUA B
obnactu 6monormm n MeanuUmHbl (KNOHMPOBaHMeE, UCKYCCTBEHHOE OMN/I0A0TBOPEHME,
Hanpae/ieHHOE N3MeHEHMe reHOMa 1 COo34aHne TPaHCreHHbIX OPraHnU3MoB);

YMeHME OCYLLECTBNATb OCO3HAHHbLIN BbIGOP OyaAyLlein npodeccroHanbHOM
[eATeNIbHOCTN B 06/11aCTU 6UOIOTNK, MeAUUMHbI, BUOTEXHOMOIMK, BETEPUHAPUN,
Ce/IbCKOro XO03AMCTBA, NULLEBOW MPOMBILLIEHHOCTW, YINy6/1ATb NMO3HABATE/bHbIN
NHTEPeC, HanpaB/IEHHbIA Ha OCO3HaHHbIN BbIOOP COOTBETCTBYHOLLE npodeccum u
MPOAO/HKEHNE  OMOMOrMYecKoro o06pasoBaHMsA B OpraHM3aumax CpegHero
NpogecCroHanbHOro 1 BbICLLEro 06pasoBaHus.



MpefMeTHbIe pe3ynbTaTbl OCBOEHMS y4ebHOro npeameta «buonorus» B 11
Kaacce [JOMHKHbI OTpaXKaTb:

ChOpMMPOBAHHOCTb 3HaHWA O MeCcTe W ponM OUOMoTMM B CUCTEME
eCTECTBEHHbIX HayK, B (DOPMUPOBaHUN COBPEMEHHON €eCTeCTBEHHO-HaYy4YHOM
KapTUHbI MMUpa, B MO3HAHUW 3aKOHOB MPUPOLblI W PELUEHUN 3IKOJIOTUYECKMX
NpobseM 4YenoBeyecTBa, a TakKkKe B peLUeHMM BOMPOCOB paLMOHaILHOIO
MPUPOLONOb30BaHUSA, U B (POPMUPOBAHMUN LIEHHOCTHOIO OTHOLLEHMS K MPUPOSE,
06LLIECTBY, YeNOBEKY, O BK/a[e POCCUIACKMX N 3apyOeXHbIX YUYEHbLIX-61M0M0roB B
pasBuTne 61ooruu;

YMeHWe BfafleTb CUCTEMON OMONOrMYeCKMX 3HaHWI, KOTopas BK/IHOYaeT
onpefeneHnss M MNOHUMaHWEe CYLLHOCTM OCHOBOMOMararwmx 61Monornyeckmx
TEPMUHOB W MOHATUIA (BWA, 3KOcUCTeMa, Guocepa), OGUONOrMYEcKne Teopuu
(sBosntoumoHHas Teopusa Y. JapBrHa, CUHTETUYECKas TEOPUS 3BOJOLMM), YYEHUS
(A. H. CeBepuoBa — 0 nyTax 1 HanpasneHusx asonounn, B.. BepHagckoro — o
buocepe), 3aKoHbI (FreHeTUYeCcKoro pasHoBecus K. Xapan u B. BaitHGepra,
3apogpiweBoro cxoactea K. M. bapa), npasuna (MvHumyma HO. Jlnbuxa,
3KOJIOTUYECKON nupamuibl 3Heprun), runotesbl (runotesa «mupa PHK» Y.
(nn6eprta);

yMeHVe  BNafeTb  OCHOBHbIMW  MeTOZaMu  HAy4yHOro  MO3HaHus,
NCMO/b3yeMbIMU B BMONIOMMYECKMX UCCNEA0BAHUAX XKNBbIX 0OBEKTOB 1 3KOCUCTEM
(onucaHue, n3MepeHune, HabMKOAEHNE, 3KCMEPUMEHT), COCO6aMU BbISBEHUS U
OLLeHKM aHTPOMOreHHbIX U3MEHEHWI B NPUPOLE;

YMeHVe BbIJeNATb CYLEeCTBEHHble TMPW3HaKN: BULOB, OMOreoLeHO30B,
aKoCUCTeEM W Buocdepbl, CTabMNN3MPYHOLWEro, ABMXKYLLEro W pa3pbiBatOLLEro
eCTeCTBEHHOro 0T60opa, annonaTpmMyecKoro 1 CUMNaTpMYecKoro B1g006pa3oBaHus,
BAVSHUS  ABMXKYLUMX  CUA 3BOMKOUMM  Ha  TeHO(oHA  Monynsuuu,
MpMcNoco61eHHOCTM OPraHNM3MOB K cpefe 06uTaHus, YepefoBaHWs Hamnpas/ieHNI
3BO/IHOLMM, KPYrOBOPOTA BELLECTB M NOTOKA 3HEPrum B 3KOCUCTEMAX;

YMeHWe YyCTaHaB/MBaTb B3aMMOCBA3M MeXAy mnpoLueccaMmy 3BOJOLUN,
ABWXYLLMMU CUNaMK aHTPOMOreHe3a, KOMMOHEHTaMW Pas/IMYHbIX 3KOCUCTEM W
MPUCMOCO6/IEHNAMM K HUM OPraHn3MOB;

YMeHVe  BbIB/IATb  OT/INUYUTENbHbIE  MPU3HAKM  XXMBbIX  CUCTEM,
MPUCNOCOO6/IEHHOCTL BMAOB K Cpede 06uTaHWs, abUOTMYECKUX UM OGUOTUYECKUX
KOMMOHEHTOB  3KOCWUCTEM, B3aMMOCBSA3e/  OpraHM3amMoB B  COOOLUECTBaXx,
aHTPOMOreHHbIX N3MEHEHWNIA B 3KOCUCTEMAX CBOE MECTHOCTY;

YMEHVEe WCMo/b30BaTb COOTBETCTBYIOLME apryMeHTbl, OMOMOrMYecKyro
TEPMUHOMOTNIO U CUMBOJIMKY AN1S [OKa3aTe/lbCTBa POACTBA OPraHU3MOB PasHbIX
CUCTEMATUYECKUX TPYMM, B3aUMOCBA3W OPraHnN3MoB ¥ cpefbl 00MTaHWs, eAnHCTBA



YesIOBEYECKMX pac, HeobXOoAMMOCTW COXpaHeHWs MHOroobpasvsi BUAOB U
3KOCUCTEM KaK YC/IOBUS COCYLLLECTBOBAHUA NPUPOAbI U YeNI0BEYECTBa;

YMeHMe peLuaTb 61Monormyeckme 3a4aym, BblSBASATb NPUUMHHO-CEACTBEHHbIE
CBA3N MeXAY nccnefyeMbiMU 6MON0rMYECKMMU MPOLECCaMm U ABIEHNAMM, feNaTb
BbIBOZbl 1 MPOrHO3bl HA OCHOBAHWM MOJTyYEHHbIX Pe3y/bTaToB;

YMEHMe BbINOMHATL N1a60paTOpHbIE M MpPaKTUYeCKMe paboThbl, CO6MHOAATD
npasuna npu pabote ¢ y4ebHbIM 1 NnabopaTopHbIM 060PYA0BAHNEM;

YMeHWe BbIABUraTb TrUMNOTe3bl, MPOBEPATb WX  3KCMEPUMEHTA/IbHbIMU
cpeAcTBamu, (OpMynupys Lefb UCCNefoBaHUSs, aHa/M3MpoBaTh MOyYeHHble
pe3ynbTaThl U AenaTb BbIBOAbI;

YMeHMe y4yacTBOBaTb B Y4ebHO-MCCNefoBaTeIbCKo paboTte no 6uonorum,
3KONOrMM 1 MeamumMHe, NPOBOAMMONM Ha 6a3e LUKO/bHbLIX Hay4HbIX 06LEeCTB, W
Ny6/IM4HO  MpPeAcTaBNATb  MOJyYeHHble  pe3y/bTaTbl  Ha  YYEHUYECKMX
KOH(epeHUusx;

YMEHME OLEeHMBATb FMNOTE3bl U TEOPUM O NMPOUCXOXAEHWMN XMU3HM, YeNoBEKa
N YenoBeYeCKUX pac, 0 MpUYMHaX, NOCNeACTBUAX M crocobax npeaoTBpalleHus
rno6asibHbIX M3MEHEHWIA B BUOCHEpE;

YMEHME OCYLLECTBNATb OCO3HAHHbLIN BbIGOP OyayLlen npogecCroHanbHOM
[eATeNIbHOCTN B 06/1aCTU GO0, 3KONOT MK, NPUPOAOMNOb30BaHNSA, MeAULMHDI,
OMOTEXHONOIMM, MNCUXONOIMK, BETEPUHAPWM, CENbCKOr0 XO03MCTBA, MMWLLEBOV
MPOMbILLUNEHHOCTW, YrNybNAaTb NO3HaBaTe/NbHbIA WMHTEPEC, HampaBNEHHbIA Ha
OCO3HaHHbIA  BbIOOP  COOTBETCTBYHOLLUEW  npodieccun U NPOAO/IKEHME
6ronornyeckoro 06pasoBaHns B OpraHu3aumax cpegHero npog)ecCUoHaNbHOro M
BbICLLEro 06pa3oBaHus.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
KounyecTBO 4yacoB JIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposBbie)
Ne ni/m Konrposbnusie IIpakrunyeckue
MPOrpaMMbI Bcero oOpa3oBaTe/ibHbIE
padoThbI padoTsI pecypenr
1 bronoruns Kak Hayka 1
2 ’KV1Bble CUCTEMbI U UX U3yYeHne 2
3 Buonorusa kneTku 0.5
4 XUMUYecKas opraHunsauma KneTku 10
5) CTpoeHue 1N PYHKLMMN KETKN 8
5 OO6MeH BeLLEeCTB U MpeBpaLleHne 3Heprumn B 9 1
KneTke
7 HaCI'Ie,CI,CTBEHI'-'IaFI MHopmaLus 1 9 05
peann3auus eé B KneTke
YKU3HEHHbI LMK KNETKK 6 1
CTpoeHue 1 PyHKLMM OpraHM3MoB 17 1.5
10 Pa3mMHOXeHWe 1 pa3BuTne opraHn3MoB 8 1.5
1 "eHeTMKa — HayKa O HacneACTBEHHOCTU U ) 05
N3MEHYMBOCTU OPraH13mMoB
12 3aKOHOMEPHOCTW Hac/eACTBEHHOCTH 10 1
13 3aKOHOMEpPHOCTM M3MEHUYNBOCTH 6 1
14 "eHeTVKa YenoBeka 3 0.5
15 Cenekuus opraH1M3moB 4 1
16 BuoTexHoorns n CUHTETUYeCKas bruosorus 4
17 Pe3epBHOe Bpems 1




OBLULEE KOJIMYECTBO YACOB MO NPOrrPAMME

102

13




11 KJIACC

KoJsun4yecTBo 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/l Konrpoabnsie IIpakruueckue
NporpaMmel Bcero oOpa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
1 3apoxXaeHune 1 pasBUTHE 3BOOLMOHHBIX 4
npeAcTaBneHnii B 61Monorum
MUKpO3BOOLMA U e€ pe3ynbTaTbl 14 2
MakpoaBonouma 1 eé pesynbTarhbl 6
4 [MponcxoxaeHve 1 pa3BUTUE XU3HN Ha 15 15
3emne
5 [MpoucxoXkaeHne YenoBeka — aHTPOMOreHes 10 1
3JKoMorma — Hayka 0 B3aMMOOTHOLLIEHNAX
6 OpraHM3mMoB N HaZOPraHN3MeHHbIX CUCTEM 3 0.5
C OKpY>XKatoLLein cpefo
OpraHu3mbl 1 cpefa 0buTaHusA 1.5
3konorvsa BMA0B 1 NONyNAuuii 0.5
3Konorus coobLLEeCTB. IKONOrNYeCKme
9 . 12 0.5
CUCTEMBI
10 Buocdepa — rnobasnbHas akocucTema
11 Yenosek 1 oKpy»karoLasa cpega
12 Pe3epBHOe Bpems
OBUIEE KOJTMYECTBO YACOB N0 NMPOIrPAMME 102 0 7.5







HOYPOYHOE INIVIAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHTpoJbHbIe
padoTshI

IIpakTH4eckue
padoThI

Jara
U3ydeHusl

JIeKTPOHHBbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

Bronorns Kak KoMneKcHas Hayka 1 Kak
4aCTb COBPEMEHHOr0 06LLecTBa

YKuBble CUCTEMBI 1 UX CBOWCTBA

YpoBHEBast OpraHM3aL1s XXMBbIX CUCTEM

icTopus OTKPLITUA N U3YUYEHUA KNETKM.
KnetoyHas Teopus

MeTo/bl MONEKYNAPHON 1 KNeTOUYHOM
oronoruu. MpakTnyeckas paborta
«/13yyeHne MeTOA0B KNETOUHO
6ronorumn (xpomarorpadus,
anekTpodopes, AndhepeHLmanbLHoe
LeHTpudyruposaHue, MLP)»
XUMWNYECKUIA COCTaB KNETKM

0.5

MuiHepa/ibHble BeLLEeCTBa KNETKM, UX
Bronornyeckas posb

OpraHunyeckue BeLecTBa KIeTkun —
6enkun. JlabopaTopHas paboTa
«O6Hapy)XeHne 6e1KOB C NOMOLLbHD
KauyeCTBEHHbIX peakLuii»

CsoiicTBa, Knaccugukaumsa n yHKUMUm
6enkoB

0.5




10

OpraHuyeckue BeLLeCTBa KNeTKn —
yrnesofpl

11

12

13

OpraHunyeckue BeLLeCTBa KNeTKn —
nnMnnapl

HyknenHoBsble Kucnotel. AHK n PHK.
NabopaTopHas paboTa «MccnefoBaHme
HYK/1EMHOBbIX KUCNOT, BbIAENEHHbIX U3
K/1IETOK Pa3/INyHbIX OpraHn3mMoB»

CtpoeHue n pyHKuun AT®. pyrue
HyKneosmaTpugocgatsl (HTD)

0.5

14

CekseHunpoBaHue AHK. MeTobl
reHOMMWKM, TPAHCKPUNTOMUKM,
NMPOTEOMUKN

15
16

MeTogbl CTPYKTYPHOI G1onorum
Tunbl KNeTok. MNMpokaproTnyeckas KneTka

17

18

19

CTpoeHUe 3yKapnoTUYECKO KNETKMN.
MpakTnyeckas pabota «M3yyeHve
CBOWCTB KNEeTOYHOW MeMbpaHbI»

MoBEPXHOCTHbIN annapat KNeTKu
OfHOMEMOpPaHHbIe OpraHou bl KNETKMU.
MpakTnyeckas paboTa «M3yyeHve

ABVXEHNA LUTOMNa3Mbl B PaCTUTE/TbHbIX
KNETKax»

0.5

0.5

20

MonyaBTOHOMHbIE OpPraHoWbl KNETKK:
MUTOXOHAPWM, NNacTuabl. JlabopaTopHas
paboTa «lIccnegoBaHve Nnasmonmaa
A€enna3Mosin3a B pacTUTE/bHbIX KNEeTKax»

0.5

21

HememOpaHHbIe OpraHoWbl KeTKK




22

CTpoeHue 1 yHKUMM aapa 1

23

24

CpaBHUTE/NbHAsA XapaKTepUCTMKa KNeToK
ayKapwoT. JlabopaTopHas paboTa
«M3yyeHne CTPOEHNS KNETOK pasfINYHbIX
OpraH13MoB»

AcCCUMUIALNA N UCCUMUNALNA — [Be
CTOPOHbI MeTabom3mMa. Turnbl 06mMeHa
BeLlecTB. JTabopaTopHas paboTta
«3yyeHne KaTa/IMTUYECKOM aKTUBHOCTY
(hepMeHTOB (Ha NprMepe amuniasbl Uu
Katanasbl)»

0.5

25

depMeHTaTVBHbIN XapakTep peakuuii

K/IeTOYHOro MeTabonunsma. JlaboparopHas

paboTa «/13yyeHne (hepMeHTaTUBHOIO 1
pacLLensieHns nepokcmaa BoLoposa B
PacTUTENbHBLIX U XKMBOTHbIX KETKax»

0.5

26
27

Benkun-akTmBaTopbl U 6ENKN-MHTMOUTOPSI
ABTOTPOMHbIV TN 06MeHa BELLLECTB

28

29

doTOCUHTES

XemocuHTe3. JTabopaTopHasi paboTa
«CpaBHeHMWe NpoLeccoB POTOCMHTE3A WU 1
XeMOCUHTEe3a»

0.5

30

AHa3po6Hble opraHu3Mbl. Bugpl
6poXkeHwus. JlabopaTopHas paboTa
«CpaBHeHMe NPOLECCOB OPOXKEHMSA 1
AbIXaHNS»

31

A3p0o6HbIe opraHM3mMbl. JTanbl
9HepreTn4eckoro obmeHa




SHeprus membpaHHOro rpafmeHTa

32 NPoTOHOB. CuHTE3 AT®: paboTa
NPOTOHHON AT®d-CcrHTa3bI
33 PeakLn MaTpUUYHOro CUHTEe3a
34 TpaHCKpUNLUA — MaTPUYHbIA CUHTES
PHK
35 TpaHcnauus n eé atansl
36 KoanposaHve aMUHOKNCNOT. Posib
pnbocom B 61OCKHTe3e 6enka
37 OpraHu3aums reHoma y npokapmoT u
ayKapumoTt
38 MonekynspHble MeXaHn3Mbl IKCNPeccumn
reHoB Yy ayKapuot
BrpyCbl — BHEK/IETOUHbIE POPMbI XKM3HM
39 N obnuraTHble napasnTebl. NpakTnyeckas 0.5
pabota «Co3gaHne MOAenn BMpyca»
40 BupycHble 3a60ﬂeBat|Mﬂ YesioBeka,
YXMBOTHBbIX, PacTeHNI
41 HaHoTexHosnorum B 6uonorum u
MefuLMHe
42 YKU3HEHHbIA LK KNETKK
43 MaTpunuHblii cuHTe3 AHK
Xpomocombl. JTabopaTopHas paboTa
44 «/I3y4eHne XpoOMOCOM Ha roToBbIX 0.5
MUKponpenaparax»
45 [eneHne KNeTkn — M1TO3
46 Tunbl KNETOK. KaprMoK1He3 1 LUTOKUHES. 05

NabopaTopHas paboTta «HabntogeHne




MUTO3a B KNETKaxX KOHUMKa KOpeLLlKa nyKa
(Ha roToBbIX MUKpOMNpenapaTax)»

47 Perynaumsa >M3HeHHOro LnKIa KneTok

48 OpraHnsm Kak eguHoe Lenoe

49 TKaHW pacTeHuI. {Ia6opaTopv>Haﬂ paboTta 05
«13yyeHune TKaHen pacTeHNnn»
TKaHW XXMBOTHbIX U YeN0BEKA.

50 NabopatopHas paboTa «M3yyeHune TKaHel 0.5
YXNBOTHbIX>»
OpraHbl. CucTeMbl OpraHos.

51 JNabopaTopHas paboTa «3yyeHne 0.5
OpraHoB LIBETKOBOIO pacTeHuns»

52 Onopa Tena opraHM3moB

53 [B/>KeHne opraHM3sMoB

o4 MuTaHne opraH13moB

55 [MTaHMe NO3BOHOYHbIX XXUBOTHbIX.
MywesBapuTenbHas cUcTeMa YesioBeka

56 [blxaHve opraH1n3mMoB

57 [JbIXaHne N03BOHOYHbIX XXNBOTHLIX U
yesoBeKa

58 TpaHCnopT BELECTB Y OpraHn3MoB

59 KpoBeHOCHasa cucTema No3BOHOYHbIX
YXVBOTHbIX U YesioBeka

60 BblgeneHvie y opraHu3Mos

61 3awmTa y opraH1M3moB

62 VIMMyHHas cuctema yenoBeKa




Pa3apaXkumMocTb 1 perynauus y

63
OpraHn3mosB
64 "ymMopasibHas perynaums v 3HLOKpPUHHas
CUCTEMA XXMBOTHbIX 1 YesloBeKa
65 dopMbl pasMHOXKEHNA OpraHnN3MoB
66 [MonoBoe pa3sMHOXeHWe
67 Melio3
MameToreHes. O6pa3zoBaHue 1 pa3BUTUE
68 MosIoBbIX K/ETOK. JTabopaTopHas paboTa 05
«13yyeHre CTPOeHWS MOJIOBbIX KIETOK Ha
roTOBbIX MUKpOMNpenaparax»
69 VHamBunayanbHOe pa3BuTue opraHu3mMoB
— OHTOreHe3
20 3aknafka opraHoB VU TKaHen u3
3apOAbILLEBBIX SINCTKOB
POCT 1 pa3BUTHE XUBOTHbIX.
7 NabopaTopHas paboTa «Bmenelv-me 05
NPU3HaKOB CXOACTBA 3apoAblLLeit
MO3BOHOYHbIX XXMBOTHbIX»
Pa3MHOXKeHWE 1 pa3BUTIE pacTEHNIA.
79 NaboparopHas pabota «CTpoeHme 05
OpraHoB Pa3MHOXXEHWS BbICLLIMX
pacTeHu»
73 icTopuns cTaHOBNEHUA M Pa3BUTUS
reHeTUKM Kak HayKu
74 OCHOBHbI€e NMOHATUS U CUMBO/IbI 05

reHeTuKuW. JlabopatopHas paboTa




«[lpo3othrna Kak 06bEKT reHeTUYECKMX
nccnefoBaHNn

3aKOHOMEPHOCTW Hacnef0BaHUA
npunsHakos. MoHornépuaHoe
cKpeLumBaHue. MpakTnyeckas paboTa

75 1 0.5
"A3yyeHne pe3ynbTaToB
MOHOTMOPUAHOr0 CKpeLnBaHmns y
Aposodusibl™
76 LinTonornyeckne oCHOBbI 1
MOHOIMOPUAHOIO CKpeLynBaHns
77 AHanusnpytoLlee CKpeLinBaHue. 1
HenonHoe foM1HMpOBaHWe
AnrnbpuaHoe CKpeLLmBaHue.
78 MpakTnyeckas paboTa «/3yyeHne 1 05
pe3ynbTaToB AUrM6épUAHOro
CKpeLLMBaHNA Y Ap030(nbI»
79 LiMTonornyeckme 0CHOBbI AUrMO6PMAHOrOo 1
CKpeLynBaHms
80 CuenneHHoe HacnegoBaHKe NPU3HaKOB 1
81 XpOMOCOMHasA Teopus HacNeACTBEHHOCTH 1
82 "eHeTVKa nona 1
83 ["feHOTUN Kak LieIoCTHas cuctema 1
84 FeHequECKmf/’l KOHTPO/1b pasBuTuA 1
pacTeHNI, >XMBOTHbIX U Ye/loBeKa
85 13MeHUYMBOCTL NMpU3HaKoB. Buapl 1
N3MEHUYMBOCTH
86 MogandunkaynoHHas N3MeHUYNBOCTb 1




87

88

BapnaunoHHbIV psg 1 BapuaLoHHas
KpuBasi. JlabopaTopHas paboTta
«l/ccnepoBaHne 3aKOHOMEPHOCTeN
MOAN(MKALMOHHON N3MEHYMBOCTM.
MocTpoeHWe BapnaLMOHHOTO psija U
BapyaLMOHHON KPUBOW»

"eHOTUNKNYecKasA N3MEHUNBOCTb.
Komb6unHaTmBHas M3MeHUYMBOCTb

0.5

89

MyTauMoHHas N3MEHYMBOCTD.
MpakTnyeckas paborta «MyTtauum y
Apo3odusibl (Ha rOTOBbIX
MUKpomnpenaparax)»

0.5

90

91

92

3aKOHOMEPHOCTU MYTaLNOHHOI0
rnpouecca. InureHeTrKa 1 aNUreHomMmmnKa
["eHeTMKa YenoBeka. [pakTnyeckas
paboTa «CocTaBneHne 1 aHan3
POZOC/IOBHOMN»

MeTO/bl MEANLIMHCKOW FeHETUKM

0.5

93

94

95

3HaueHve MeaULMHCKOWA reHeTUKN B
NpefoTBPALLEHNMN 1 NEYEHNM
reHeTUYECKMX 3a601eBaHIIA YenoBeka

OCHOBHbIe NMOHATUA CENEKLMN.
JNabopatopHas paboTa «/3yyeHune copToB
Ky/NbTYPHbIX pacTeEHWIA 1 NOPOA
AOMALLHMX YXUBOTHbIX»

MeToabl CeneKLMOHHOM paboTsbl.
NaboparopHas paboTta «3yyeHmne
METO/O0B CENEKLMN PacTEHNIN»

0.5

0.5




JLOCTVXKEeHMA cenekummn pacTeHni u

96 YXMBOTHBbIX. [NpakTnyeckas paboTta 1
«[prBMBKa pacTeHNIA»

97 CoxpaHeHue, n3y4yeHne 1 UCNob30BaHNe 1
reHeTUYeCKNX pecypcos
BuoTtexHonorns Kak Hayka v oTpac/b

98 npoussoacTsa. MpakTuyeckas paboTa 1 0.5
«/13yyeHne 06LEKTOB GBMOTEXHOIOM N

99 OCHOBHble HanpaB/IeHNs1 CUHTETUYECKON 1
6uonorum

100 XPOMOCOMHas 1 FeHHasA NHXXeHepus

101 MeanumHCKMe 6UoTEXHOOM K

102 Pe3epBHbIii YpoK. MOBTOpPEHNE, 1
0606LLeHME, cucTeMaTm3aLmsa 3HaHW

OBLLEE KOJIMYECTBO YACOB MO 102 135

NMPOIrPAMME




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
(]
Jr:{;-n Tema ypoka Bcero Konrpoannere  TIpaxTuteckue fll:;:el{l/lﬂ :)Ig[()l;l:())]:;fenbﬂble
padoTshI padoThI pecypeni
1 JBoNoLUMOHHaA Teopns Y. [apsrHa 1
5 [BVxXyLLne cunibl 3B0NKOLMM BULOB Mo Y. 1
JapsuHy
3 Bopbba 3a CcyLecTBOBaHue, 1
eCTEeCTBEHHbI 1 MCKYCCTBEHHbIN 0TOOP
4 PopMM1pOBaHME CUHTETUYECKOW TEOPU 1
3BonoLNn
5 STanbl 3BOMOLMOHHOIO npoLecca: 1
MWKPO3BO/OLMSA Y MaKpO3BOIOLLUSA
6 Monynauma — anemeHTapHas efMHMULA 1
3BO/OLMN
3aKOH reHeTM4yecKoro pasHoeecus .
7 Xapaw, B. BaitHbepra. JTabopaTopHas 1 05
paboTta «BblIsBNeHNE U3MEHUMBOCTU Y '
ocobei ogHoro Buga»
8 AneMeHTapHble PaKTOpPbI 3BOHOLMM 1
9 AddpexT ocHoBaTENA. DhPEKT 1
OYTbIIOYHOIO rop/ibILKa
10 Mwurpauun. M3onsuum nonynsyuin: 1
reorpacuyeckas, 6monormyeckas
11 EcTecTBeHHbIN 0TOOP — HanpasAoLLMIA 1
(hakTop 3BO/OLMM




12

Monosoii 0T60P

13

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

0.5

14

MprMepbl NPUCMOCO6/EHNIA Y
OpraH13mMoB: MOP(OsIOrMYecKue,
(hn3nonormyeckune, BUOXNMMUYECKUE,
nosefeHYeckue. JlabopatopHas paboTa
«[pncnocobneHns opraHu3MoB 1 UX
OTHOCUTE/IbHAA Lie1Iecoobpa3HOCTb»

0.5

15

Bug, ero kputepum n CTpyKTypa.
NabopaTopHas paboTta «CpaBHeHWe
BUZO0B M0 MOP(OIOrnyecKomy
KpUTEPUIO»

0.5

16

17

CTpykTypa Buga

Buaoo6pasoBaHe Kak pesynbTar
MUKPO3BO/HOLMM

18

19

20

CBA3b MMKPO3BOIOLMN U
annaeMnonornu

Makpossositouus. MNaneoHTonornyeckme
METOAb! U3YYEHNS IBOMOLMN

Buoreorpaduyeckime MeTo/bl U3yYeHNs
3BO/IHOLMM

21

AMOPMONOrNYecKme 1 CpaBHUTESbHO-
Moponornyeckme MeTopl U3yHeHus
3BONOLLMV




MonekynspHo-reHeTuyeckue,

22 OMOXMMMYECKME N MaTeEMATUYECKME
METO/b! U3YYeHNS IBOOLMN

23 O6Lme 3aKOHOMEPHOCTH 3BONOLNN

24 AjanTuBHas paguauus.
HepaBHOMEPHOCTb TEMIMOB 3BO/IOLUM

o5 HayuHble runoTesbl NPOUCXOXKAEHNA
XKW3HU Ha 3emne

26 [JloHay4Hble npescTas/ieHns o
3apPOXKAEHNN XKN3HU

97 OCHOBHbIe 3Tarnbl HEOPraHNYecKon
3BO/OLMN

28 "MnoTesbl 3apOXKAEHNA XN3HN
VicTopua 3emnn n MeTobl eé U3yyeHus.

29 JNabopaTopHas paboTa «3yveHune 0.5
Orm1caHune NCKOMaeMbIX OCTaTKOB
[PEBHMX OpPraHV3MOoB»

30 HayasibHble 3Tanbl opraHn4eckom
3BO/MOLMM

31 3BO/IOLMSA 3yKapnoT
OCHOBHbIe 3Tanb! 3B0/IHOLNN

39 pacTuTenbHOro Mupa. Npaktuyeckas 05
paboTa «M3yyeHne 0Co6eHHOCTEN
CTPOEHUA PacTeHWI pasHbIX OTAEN0B»

33 OCHOBHbIe 3Tanbl 3BO/IFOLMM XXMBOTHOIO

Mupa




SBO/OLMSA XKMBOTHbIX. MpakTyeckas

34 paboTa «M3yyeHne 0Co6eHHOCTEN 0.5
CTPOEHMSA NO3BOHOYHbIX XXMBOTHbIX»

35 Pa3BuTure Xn13HN Ha 3em/e Nno apam 1
nepuogam

36 MaccoBble BbIMUPaHNA —
3KO/IOTMYECKMe KPU3NChI MPOLLIOro

37 COBpPEMEHHbIA 3KOMOMMYECKUNIA KpU3KC,
ero ocCo6eHHOCTH

38 CoBpemeHHas cucTema OpraHuM4yeckoro
NpoLL/oro

39 OCHOBHbIe cYcTEMATUYECKME Tpynnbl
OpraHn3mMoB

40 AHTPONO/IOrNA — HayKa 0 YenioBeke

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

42 paboTa «/13yyeHne ocobeHHOCTeN 0.5
CTPOEHUNSA CKefleTa YenoBekKa, CBA3aHHbIX
C NPAMOX0XAEHNEM»

43 LBVXyLLNe cuibl aHTpOMoreHesa

44 CooTHoLLEeHMe BUOMOTNYECKUNX U
coumaibHbIX PaKTOpOB B aHTPOMNOreHese

45 OCHOBHbIe CTaAun aHTponoreHesa

46 ManeoreHeTnka 1 NaneoreHOMMKa

47 JBO/NIOLMA COBPEMEHHOIO YenoBeka




48

UenoBeyeckue pacbl. MpakTuyeckas
paboTa «/13y4yeHne 3KONOrMUYECKMX
afanTalLmii YenoBeKa»

0.5

49

50

MexXaucumnavHapHble MeTofpbl
aHTpoMnosnorMu

3apoXaeHue 1 pasBuUTHE 3KONOTUN

51

MeTogabl akonoruu. JlaboparopHas
paboTa «l/13y4eHne MeTOA0B
3KOJIOrMYECKNX NCCNEA0BaHNN»

0.5

52

53

3HaueHVe 3KONOrMYECKMX 3HaHWIA Ans
YesoBeka

3Konormyeckme akTopsl

54

AbroTnyeckme aktopbl. CBET Kak
3KONOrnyeckunin haktop. JlabopatopHas
paboTa «BblsBneHne NpucnocobneHni
OpPraHn3mMoB K B/INAHUIO CBETa»

0.5

55

AbroTmyeckme haktopsl. Temneparypa
KaK 9KOMI0rMYecKunin (hakTop.
NabopaTopHas paboTa «BbisBneHue
NpUCcnoco61eHNn OpraHN3MoB K
B/IMSIHWIO TeMnepaTypbl»

0.5

56

AbBroTMYecKme (hakTopbl. BnaxHocTb
KaK 9KOMI0rMYecKmnin (hakTop.
JNabopaTopHas pa6oTa «AHaTOMUYECKME
0CO6EHHOCTU PacTeHW U3 pasHbIX MeCT
0bUTaHUA»

0.5

57
58

Cpepbl 06MTaHWs OpraHM3MoB
Bronornyeckve putmbl




59 YKun3HeHHble hopMbl OpraH1M3MoB

60 BruoTtuyeckme dakTopsbl
3HauyeHue BUOTMYECKMX B3aNMOLENCTBUI

61 [/ CYLL,ECTBOBaHMS OpraHM3MOB B Cpefe
o0butaHuna

62 JKONOrnM4YecKme XxapakTepucTnku
nonynauum
OCHOBHble NnokasaTenu NonynaLun:

63 YMUCNEHHOCTb, N/IOTHOCTb, BO3pacTHas v
nosnoBas CTPyKTypa
OCHOBHble NnokasaTenu NonynaLun:

64 POXAaeMOCTb, MPUPOCT, TEMN POCTa,
CMEPTHOCTb, MUTpaLn

65 JKonornyeckaa CTpyKTypa nonynauum

66 JnHamuKa nonynaunu n eé perynaums

67 KpuBble pocTa YMCeHHOCTU NoNynsauum.
KpuBble BbDKMBaHMWS
JKonornyeckasa Huwa suaa.

68 NaboparopHas paboTta 05
«[MpucnocobneHns ceMsiH pacTeHni K
pacceneHnio»

69 Bug Kak cuctema nonynaumi

20 3aKOHOMEPHOCTU MOBeAEHUS 1 MUATPaLuiA
YXUBOTHbIX

71 Co06LLecTBO OpraH1M3MoB — 6MOLEHO3

72 JKocucTema Kak OTKpbITas cuctema

73 KpyroBopoT BeLLeCcTB 1 NMOTOK 3Hepruu B

JKoCcucteme




74 OCHOBHbIe NoKa3saTenv 3KOCUCTEMbI

75 JKO/IOrnYyeckmne nnpammnibl

76 3meHeHMs coobLLecTB — CyKLeccum
MprpoaHbIe 3KOCUCTEMBI. DKOCUCTEMDI

77 03ep 1 peK. IKOCUCTEMbI MOpelt 1
OKeaHoB

78 MpupogHble SKOCVIC'[eMbI. 3KocucTembl
TYHAP, /IECOB, CTEMen, NycTbiHb

79 AHTPONOreHHbIE IKOCUCTEMBI
Yp6oakocucTembl. MpakTnyeckas paborta

80 «13yyeHune n onucaHue 0.5
YpP603KOCUCTEMBI»
3aKOHOMEePHOCTM (POPMUPOBaHUSA

81 OCHOBHbIX B3aMMOAENCTBUIA OpraHU3MOB
B 3KOCKCTEMAX
MexaHu13Mbl BO3AENCTBUSA 3arps3HEHNIA

82 pasHbIX TUMOB Ha Cy6OPraHN3MeHHOM,
OpraHnu3MeHHOM, NoNyAALUOHHOM U
3KOCUCTEMHOM YPOBHAX

83 Buocgepa — obuiennaHeTapHas
060/104Ka 3eMnu

84 YueHue B. V. BepHagckoro o buocgepe

85 3aKOHOMEPHOCTM CYLLIeCTBOBaHWSA
orocdepsbl

86 KpyroBopoTbl BELLECTB U
O6MOreoXMMmNYECKne Kbl

87 30HaNbHOCTL BGrochepbl. OCHOBHbIE

B1oMbI CyLLn




88 YcTonumneocTs 6roctepsl

89 JKO/IOrNYEeCKMe KPU3NChbl N NX MPUUNHBI 1

90 BospeicTaue yenoseka Ha broctepy 1

o1 AHTponoreHHvoe BO3,U,€I7'ICTBUM€ Ha 1
PacTUTENbHBIA U XXUBOTHBIA MUP

92 OxpaHa npupoabl 1

03 OCHOBHble NPUHLMMNbI YCTONYMBOIO 1
pa3BUTUA YenoBeYecTBa 1 NPUPOAbI
PaLmoHanbHOe NprYpoAoNosb30BaHue U

94 COXpaHeHue 61010rMyYecKoro 1
pasHoobpasnsa 3emnu

05 06?6u.|,eHV|e no Teme «MWKPO3BONHOLMA 1
1 e€ pe3ynbTaTbl»

9% 06?6LLI,EHI/I6 no Teme «Makpo3Bo/irOLUA 1
1 eé pe3ynbTaTbl»

97 O606LLeHMe No TeMe «IMponcxoxaeHme 1
N pasBUTHE XN3HW Ha 3emne»

08 O606LLeHMe No TeMe «IMponcxoxaeHme 1
yesloBeKa — aHTPOMOreHe3»

99 O606LLeHMEe N0 TeMe «IKOM0rms — Hayka 1
0 B3aMMOOTHOLLIEHNAX OPraHM3MOB»

100 0O606weHre No Teme «OpraHU3Mbl 1 1
cpepa obuTaHms»

101 O6o6Lu,eH|ﬂe no Teme «OK0N0rns BUA0B 1 1
NonynAuunii»

102 O606weHre no Teme «buocdepa — 1

rnobanbHasa aKocucTema»




OBLLUEE KOJIMYECTBO YACOB NO
NMPOIrPAMME

102

7.5






YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






