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Mporpamma Mo yyebHomy npeamety “Buonorna™ (manee - 6uonorusa) Ha
YPOBHe cpefHero obuiero obpasoBaHWA pa3paboTaHa Ha OcHOBe PefepasibHOro
3aKoHa 0T 29.12.2012 Ne 273-®3 «O6 obpas3oBaHun B Poccuitickoin defepanmms,
®roC COO, KoHuenuuu npenogasaHUs y4yebHOro npegmeTta «buonorua» wu
OCHOBHbIX NONOXeHWI (hefiepasibHOM paboyeil Nporpammbl BOCMUTaHUS.

YuebHblin npeaMeT «buonorusa» yrny6néHHoro ypoBHs m3yyeHus (10-11
Knaccobl) SBNAETCH OLHUM U3 KOMMOHEHTOB MpeAMeTHOM 06n1acT «ECTecTBeHHO-
HayuHble npeameTbl». CornacHo nonoxeHnam @eroc COO npodunibHble
y4yebHble NpegMeTbl, U3yyaeMble Ha Yrny6/EHHOM YPOBHE, ABMAKOTCSA CMOCO6OM
AndpepeHUmaumMm  0byyeHMss Ha YPOBHe CpefHero oo6ulero o6pasoBaHMA U
Npu3BaHbl 06ecneynTb NPEEeMCTBEHHOCTb MEXAY OCHOBHbIM OOLMM, CPeaHnM
06LLMM, CpefHUM NPOgeCCUOHaTbHBIM 1 BbICLUMM 06pa3oBaHneM. B TO e Bpems
KaKObIA M3 3TUX Y4ebHbIX MpeamMeToB [O/MKEH OblTb OPWEHTUPOBAH Ha
MPUOPUTETHOE peLLeHne 06pa3oBaTe/ibHbIX, BOCMUTATENIbHbIX W pPa3BUBaOLLNX
3afja4, CBA3aHHbLIX C MpoopueHTaUMeNn 00yYatoWUXCA U CTUMYIMPOBaHMEM
MHTepeca K KOHKPETHOW 0611acT¥ Hay4yHOro 3HaHWs, CBA3aHHOro C 6Guonoruen,
MeULMHON, 3KOSIOTUeid, NCUXONOrNeld, CIOPTOM W/ BOEHHbLIM [e/I0M.

Mporpamma no ydebHomy npeamety “Buonormsa™ Oaét npeactaBfieHUe o
uenn n 3agadax M3ydeHus yyebHOro npegmeta «buonorus» Ha yrny6néHHOM
YPOBHe, onpefenset obsa3are/sibHoe (MHBapMaHTHOE) NpPeAMETHOE COepXKaHue, ero
CTPYKTYpMpOBaHMe MO pasfgenaMm W Temam, pacrpefesieHne Mo  Knaccam,
PEKOMEHZAYeT MOC/Mef0BaTe/IbHOCTb M3YYeHUs ydyebHOro Mmartepuana Cc Yy4yéToMm
MeXNpeaMeTHbIX WM BHYTPUNPEAMETHbIX CBA3el, NIOMMKU Yy4eBHOro npotecca,
BO3pPacTHbIX O0COGEHHOCTeNW obydarowmxcs. B nporpamme no  6uonoruu
peasn3oBaH MNPUHUMMN MPEEMCTBEHHOCTM C W3y4eHMeM OWMOMOrMM Ha YpPOBHe
OCHOBHOro  06llero o6pas3oBaHWs, Onarogaps 4YemMy npocMmaTpuBaeTcs
HanpaBNeHHOCTb Ha  Mocnefytollee  pasBUTME  BMOMOTMYECKMX  3HaHWUNA,
OPUEHTMPOBAHHbLIX Ha (OPMMUPOBaHME eCTECTBEHHO-HAay4YHOro MUPOBO33PEHNS,
3KOJIOTMYECKOr0 MbILLEHWS, MNPeAcTaBneHnid O 340pOBOM 06pase >XU3HKU, Ha
BOCNUTaHWEe O6EpPeXXHOro OTHOLLEHWA K OKpYy»XKatowein npupogHoin cpepe. B
nporpaMme Mo GMOMIOTUMN TakXKe MoKasaHbl BO3MOXHOCTM Y4ebHOro npegmeta
«buonorus» B peanmzaumm TpeboBaHun ProC COO K nAaHUMpPyeMbIM
JMYHOCTHbIM, MeTanpegMeTHbIM U MpeAMEeTHbIM pe3y/ibTaTam 00yyeHus U B
(hopMMpPOBaHMM  OCHOBHbLIX BWAOB  Y4eOHO-MO3HABaTe/lbHOW  AeATe/IbHOCTY
06yyatoLLMXCA MO OCBOEHUIO COAEepXKaHWs 6K1ONorMyecKoro ob6pasoBaHUs Ha
YPOBHE cpeaHero o6Lero 06pazoBaHus.

YuebHbIin npeaMeT «buonoruns» Ha ypoBHe cpefHero o6Luero ob6pas3oBaHus
3aBepliaeT 6uonornyeckoe o06pasoBaHMe B LUKONe WM OPMEHTUMPOBAH Ha
paclumpeHme 1 yrny6neHne 3HaHui 06yyatoLLMXCA O XKMBOW MpUpoae, OCHOBaX



MONEKYNIAPHOM N KNEeTOYHOM 6uonorumn, amepuonorum n 6monorun pasBuTus,
reHeTVKW, Cenekuun, GMOTEXHONOM NN, 3BOTIFOLMOHHOIO YUYEeHUS 1 3KOMOTUN.

N3yueHne yyebHOro npegmetra «buonorns» Ha yrny61eHHOM YPOBHE
OPWEHTMPOBAHO Ha MOArOTOBKY O00y4YaloUXCA K MOCNefYHOWEMY MOYYEHNIO
buonornyeckoro  o6bpasoBaHMs B BYy3aX M OpraHuMsaumax  CpefHero
MpoeccnoHanbHOro obpasoBaHus. OCHOBY ero cofep>kaHuns COCTaB/AET CUCTeMa
OVONIOTUYECKMX  3HAHWW,  MOMYYEeHHbIX NPU  M3YyYeHUM  ObyyvaroLmMmUcA
COOTBETCTBYIOLUMX CUCTEMATUYECKUX Pa3fesioB GMOMOrMmM Ha YpoBHe OCHOBHOIO
obulero obpasoBaHusa, B 10-11 Knaccax 3TV 3HaHWA MOMyYarOT pasBuTMe. Tak,
pacluvpeHbl 1 yrny6neHbl GUMOMOTMYECKME 3HAHUS O PACTEHUAX, >KUBOTHbIX,
rpnbax, 6akTepusx, OpraHuM3Me 4esioBeka, OOWMX 3aKOHOMEPHOCTAX >KU3HMU,
A0MOJTHUTENBHO BKNHOYEHBI B1ONOrMYecKne CBeAeHNS NPUKIALAHOTO 1 MONCKOBOIO
XapaKTepa, KOTOpble MOXHO WCMO0/Ib30BaTb KaK OPUEHTUPbI A1 NOCNeLYHOLEro
Bbl6opa npodeccun. Bo3mOXHa TakkKe WHTerpauusi 6Monornyeckmx 3HaHUn c
COOTBETCTBYIOLWMUMN 3HAHUAMM, MONYYEHHbIMU 00Y4YalOWUMUCA MPU U3YUEHUN
(hn3MKK, XuMUK, reorpadun 1 maTeMaTUKM.

CTpykTypa nporpammbl Mo Yy4yebHOMYy npegMeTy “Buonorns” oTpaxaert
CUCTEMHO-YPOBHEBbLIA W 3BOJMIOLMOHHBIA  MOAX0Abl K M3YYeHUIO 6uonorum.
CornacHo MM, U3y4aroTca CBOMCTBA M 3aKOHOMEPHOCTU, XapaKTepHbIe 41 XKMNBbIX
CUCTEM Pa3HOro YPOBHSA OpraHu3aumm, 3BOMIOLUN OPraHNYeckoro Mmupa Ha 3emne,
COXpaHeHust 6MOMorMyYecKoro pasHoobpasus nnaHetbl. Tak, B 10 Knacce
M3y4atoTCA OCHOBbI MOJSIEKYNIIPHOM W KNETOYHOW 6uonorum, amoépuonornm u
OMONOrMn pPasBUTUA, TEHETUKU N Cenekumn, BUOTEXHONOMUN N CUHTETUYECKON
6ronornn, akTyaiumsnpyroTca 3HaHWA 00y4vatoLMXcA no 60TaHMKe, 300/10M1K,
aHaTomun, usmonornn denoseka. B 11 knacce uM3yyaroTCA 3BOMKOLMOHHOE
y4YeHue, OCHOBbI 3KONOMNK 1 yYeHre 0 brocgepe.

YuebHblin  npegmeT  «buonorms»  npusBaH  06eCNeYnTb  OCBOEHME
06yyaroLMmcs 61oIOrMYECKUX TEOPUA N 3aKOHOB, UAEN, NPUHLMIMOB W Mpasul,
NeXalmx B 0CHOBe COBPEMEHHOI eCTeCTBEHHO-Hay4YHON KapTUHbI MUPa, 3HaHWI 0
CTPOEHMMN, MHOroobpasum u OCOBEHHOCTAX KNEeTKW, OpraHusma, nonynsumu,
6MOLIEHO03a, 3KOCUCTEMbI, O BbIAAIOLLMXCA HAYUYHbIX AOCTUXEHUAX, COBPEMEHHbIX
nccnefoBaHNsAX B 61oornm, NPUKNagHbIX acnekTax 6uonornyeckmx 3HaHun. 44
pasBUTUS M MOAAEPXaHUA MHTepeca 0O0y4aroLMxca K Ouonorum Hapsgy co
3HaYUTE/IbHbIM 00BLEMOM TEOPETUYECKOro MaTepuana B CofepXXaHuu nporpammb
Nno 6monorMn nNpeaycMoTPeHO 3HAKOMCTBO C UCTOPWE CTaHOB/IEHMS MU Pa3BUTUSA
TOW UM WHOM 06nacTu 6GMONOrnKM, BKIAOAOM OTEYECTBEHHbIX W 3apyBeXHbIX
YUYEHBIX B peLLeHMEe BaXKHENLLMX BUOMOrMUYECKMX MU 3KOMOTMYECKUX NPOBG/IEM.

Llenb n3yuyeHns yuebHoro npeameta «buonorvs» Ha yrny6néHHOM YPOBHE —
OBNafieHne  obyvaloWMMMCA  3HaHUAMU O CTPYKTYPHO-(DYHKLMOHA/IbHOM



OpraHu3aunmM >XMBbIX CUCTEM pPa3HOrNo0 paHra W MpuobpeTeHre YMEHUNI
MCMO/b30BaThb 3TV 3HAHUA B (DOPMMPOBAHUN MHTEpPeca K onpeaenéHHon o0bnactu
MPOMECCUOHA/ILHOWN [eATe/IbHOCTM, CBA3aHHOW C OuoNoruen, Man K BbIGOPY
y4ebHOro 3aBefieHus 414 NPOAC/IKEHNA 6LMONOrMYeCcKOro obpasoBaHms.

[locTvKeHne Uenn  u3ydeHuss ydebHoro npegmeta «buonorus»  Ha
yrny61éHHOM YpPOBHE 06ecneynBaeTCs peLleHneM CrefyoLmx 3aau:

OCBOEHME 00Y4atoLLMMUCA CUCTEMbI BUONOTNYECKNX 3HAHWIA: 06 OCHOBHBbIX
OMONOrMYECKMX TEOPUAX, KOHLENUUAX, rnunoTesax, 3akoHax, 3aKOHOMEPHOCTAX U
rpaBunax, COCTaBNALLMX COBPEMEHHYIO eCTECTBEHHO-HaYYHYHO KapTUHY MUPa; O
CTPOEHUN, MHOroobpasnm M O0COOEHHOCTAX OWMONOrNMYecKUX cuctem (Knetka,
opraHusMm, nonynauus, Bua, bnoreoueHos, brocdepa); 0 BblAAOLLMXCH OTKPbITUAX
N COBPEMEHHbIX UCCe0BaHNAX B OMOOTUU;

O3HaKoOM/ieHVe 00yYalroLWmMXcsd C MeToAaMu MO3HaHUS XKMBOW NPUPOAbI:
nccneaoBaTelbCKUMM - MeTodamMn  BMONOrMYecKUX Hayk  (MONIEKYNSAPHOW 1
KNeTOYHOW 6uonorun, 3mopuonorMm u OUONOTMN  Pas3BUTUA, TEHETUKN W
cenekuynn, OMOTEXHOMOTMM W CUHTETUYECKOW OMONornM, naneoHTONormu,
3KO/Iornn);  MEeToAaMyM  CaMOCTOATENIbHOrO  MPOBefeHNs  BUONOrMYECKUX
nuccnefoBaHuii B nabopatopum M B npupode (HabnogeHue, U3MEPEHMe,
3KCMEPUMEHT, MOZENMPOBaHNE);

OBNafieHne  0OyYaloLMMUCA  YMEHUSIMU:  CaMOCTOATE/IbHO  HaxoauTh,
aHaM3MpoBaTb U UCMOMb30BaTb OMONOTMYECKYD WHQOPMaLMIO; MO/b30BaTbCA
OMONOrMYECKON TEPMUHONOIMEA WM CMMBOJSIMKOW; YCTaHaB/MBATb CBSI3b MEXAy
pasBuMTEM OMONOrMM U COLMANIbHO-3KOHOMUYECKUMM U 3KOSIOTUYECKUMU
npo6nemMaMn 4YenoBeYvecTBa; OLEHMBATb MOC/MEACTBUA CBOEN AeATeIbHOCTWU Mo
OTHOLUEHMIO K OKpY)Kalolleld NpUpoAHOin cpede, COBCTBEHHOMY 340POBbIO U
30POBbI0  OKpYXaloWwmx fogent; 060CHOBbIBAaTL M cobntogatb  Mepbl
NPOMNAKTUKN MHPEKLMOHHBIX 3ab60neBaHWiA, NpaBunia NoBedeHNs B npupoae v
obecneyeHnss 6e30NacHOCTU COOCTBEHHOM YKM3HEAEATENIbHOCTU B Upe3BblUaliHbIX
CUTyauusax MPUPOLHOIO W TEXHONEeHHOro  XapakTepa, XapaKTepu3oBsaTb
COBpPEMEHHbIe Hay4Hble OTKPbITUA B 061acTK Guonoruu;

pasBuUTHE Yy 00YYatOLNXCH UHTENNEKTYasIbHbIX U TBOPYECKMX CMOCOOHOCTEN
B rpoLecce 3HAaKOMCTBA C BblAAOWMMUCA OTKPLITUAMW U COBPEMEHHBLIMM
nccnefoBaHWsAMU B GMOMOTNK, pellaeMbIMU et0  NpobieMaMu, MeTOLONOr e
BMONOrNYecKoro nccnefoBaHuns, npoBeaeHns 3KCNePUMEHTa/IbHbIX
nccnefoBaHni, peLleHns 61UonornyecknX 3agay, MoaennpoBaHms 61MoIorMYecKmx
00BEKTOB Y MPOLLECCOB;

BOCMNMTaHME Yy 06y4aroLLMXCA LLEHHOCTHOro OTHOLLEHMS K XKMBOI Npupofe B
LIe/IOM U K OTAeNbHbIM €& 06beKTaM 1 SBMEHWSM; (HOPMMPOBaHKE 3KOOMMYECKO,



reHeTUYeCKO rpaMOTHOCTW, O0OLEd KynbTypbl MOBEAEHWA B  MNPUPOLE;
NHTErpaunm eCTeCTBEHHO-HayYHbIX 3HAHWI;

npuobpeTeHre  0Oy4YalOWMMNCA  KOMMETEHTHOCTM B pauMOHa/IbHOM
Npupoononb3oBaHUK (CO6MOAeHNe NpaBuUN MOBEAEeHUS B MPUPOLE, OXpaHbl
BWAOB, 3KOCUCTEM, Brocgepbl), COXpaHeHUN COBCTBEHHOIO 340P0BbA U 340POBbA
OKpyXarolmx nofein  (cobnogeHnss  mep  NPOMUNaKTUKKA  3a60/1eBaHUN,
obecrneyeHrie 6e30MaCHOCTU >KMU3HEAEATENbHOCTU B Ype3BblHaHbIX CUTYyaLMsAX
MPUPOLHOIO W  TEXHOTEHHOro  XapakTepa) Ha OCHOBE  WCMO/b30BaHMS
GMOTIOMMYECKMX 3HAHMIA 1 YMEHWIA B MOBCEAHEBHOM XNU3HU;

co3flaHMe  YCNOBWA AN OCO3HAHHOro  Bblbopa  O6y4aroWMMKCS
NHOMBUAYa/IbHOW obpa3zoBaTe/ibHOW TpaekTopuu, CNoco6CTBYHOLLEN
nocnedyroLeMy npogeccMoHa/ibHOMY CaMOOMNPeAeNieHNt0, B COOTBETCTBUMN C
NHANBUAYA/IbHLIMW UHTEPECAMM U MOTPEOHOCTAMM PermnoHa.

O06LLee YnCno YacoB, OTBEAEHHbIX HA NU3y4yeHne 61onornm Ha yriny6/eHHOM
YPOBHE cpeAHero obuiero obpasoBaHus, coctaBnset 204 yaca: B 10 knacce — 102
yaca (3 yaca B Hegento), B 11 knacce — 102 yaca (3 4aca B Heflento).

OT6op opraHM3aunoHHbIX (HOPM, METOLOB W CPefACTB 00y4eHWs 6Guonoruu
OCYLLECTB/MISETCA C YYETOM CMELM(UKM ero cogepXaHus M HanpaBneHHOCTW Ha
MPOAO/MKEHNE  GMONOrMYecKoro o6pasoBaHMs B OpraHM3aumsx CpeaHero
NPodecCnoHaIbHOro 1 BbICLLEro 06pa3oBaHus.

Ob6#3aTe/bHbIM YCI0BUEM MPU 06yYeHUM BUONOTNK Ha YTy6N1EHHOM YPOBHE
SBNSIETCA MPOBeAeHME NabopaTopHbIX W MpaKTUYeckmx paboT. Takxke ydacTue
06yyatoLLMXCA B BbIMNOMHEHUWN NPOEKTHbLIX M y4eBHO-MUCCNeA0BaTENbCKUX PaboT,
TemMaTMKa KOTOPbIX OMNPedensieTcd  y4YMTeNneM Ha  OCHOBE  UMELMUXCS
MaTepuanbHO-TEXHNYECKNX PECYPCOB Y MECTHBIX NMPUPOAHBIX YCNO0BUA.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

CopepxkaHue nporpaMmbl, BblfeneHHOe kypcugom, He BXOAUT B MPOBEPKY
rocyapcTBeHHoM nTorosoi attectauum (FMA).

Tema 1. buoJsiorusi Kak HayKka

CoBpeMeHHasa 6ronorna — KoMrniaekcHas Hayka. Kpatkas nctopus passutus
ovonorun.  buonornyeckme  Haykm M M3yvyaemble VMU NPOGJEMbI.
dyHAAMEHTaIbHbIE, NPUKNAAHbIE W TMOUCKOBbLIE HayyHble WCCNefoBaHUA B
Guonorun.

3HaueHne 61onorMn B (HOPMMPOBAHUN COBPEMEHHOM ECTECTBEHHO-HAY4YHOM
KapTuUHbl Mupa. lMpodeccuun, cBA3aHHble C 6uonornein. 3HavyeHne 6uonornn B
MPaKTUYeCKOW [esTeNbHOCTU  YesioBeka: MeauuMHe, CeNbCKOM  XO3ACTBE,
MPOMBILLNEHHOCTU, OXpaHe NpUPoabI.

JdeMoHCcTpanuu

MopTpeTbl: ApuctoTtenb, TeodpacT, K. JlnHHel, XK. b. Namapk, Y. OapBuH,
Y. l'apseit, I'. MeHgens, B. V. BepHaackuia, W. T1. TMasnos, V. . Me4yHukos, H.
M. Basunos, H. B. TumogeeB-PecoBckuid, K. YoTcoH, ®. Kpuk, . K. benses.

Tabnuubl 1 cxembl: «CBA3b OMOMOTUN C APYrMMKW Haykamu», «Cucrtema
BMOMOrNYECKMX HaYK».

Tema 2. 7KuBble cUCTEMbI U MX U3Yy4YeHHE

JXuBble CUCTEMbl Kak npeameT wu3ydeHuss 6uonornn. CBOWCTBA KUBbIX
CUCTEM: eAMHCTBO XWMWYECKOro COCTaBa, AUCKPETHOCTb WM LEeNOCTHOCTb,
CMOXHOCTb W YNOPSAAOYEHHOCTL CTPYKTYPbl, OTKPbLITOCTb, CamMOOpraHu3auus,
CaMOBOCIpOu3BeeH e, Pa3aparkKMMoCTb, U3MEHYMBOCTb, POCT U pasBUTHE.

YPOBHV  OpraHu3aumy >KMBbIX CUCTEM: MOMEKYNAPHbIA,  KNETOUHbIN,
TKaHeBbIN, OpraHn3MeHHbI, nonynALMOHHO-BMA0BOWA, 9KOCUCTEMHbIA
(buoreoueHoTNYECKIMI), OGUOCHepHbIA. Tpouecchbl, MPOUCXOAALLME B XKMBbIX
cuctemax. OCHOBHble MpPU3HAKM XMBOro. XKM3Hb Kak (hopma CyLlecTBOBaHUA
mMaTepun. Hayku, n3yyaroLime XnBble CUCTEMbI Ha PasHbIX YPOBHAX OpraHu3aLluu.

N3yyeHne XuBbIX cucteM. MeTofdbl 6MOIOrMYecKon Hayku. HabnogeHue,
N3MepeHne, IKCNePUMEHT, crucTeMaTm3aums, metaaHanna. MoHATME O 3aBUCMMON 1
He3aBMCUMO MNepeMeHHON. [MnaHuMpoBaHWMe 3KcnepuMeHTa. [locTaHOBKa U
npoBepka runotes. Hynesas runotesa. MNoHATVE BbIOOPKU U €€ [1OCTOBEPHOCTD.
Pa3bpoc B 6uosorMyecknx paHHbIX. OueHKa [OCTOBEPHOCTM MOJTyHYEeHHbIX
pesynbTaTtoB. [IpUMUYMHBLI  UCKaXKEHWS pe3ynbTaTOB  3KcrnepumMeHTa. [loHATMe
CTaTUCTNYECKOro TecTa.

JleMmoHcTpanuu



Tabnuubl 1 cxembl: «OCHOBHblE TMPU3HAKN >KMU3HW», «bBuonornyeckune
cucteMbl», «CBOWCTBA XKMBOM MaTepum», «YPOBHW OpraHM3auun >XUBOWN
npupogbl», «CTPOEHUE >XMBOTHON KNETKU», «TKaHW XXMBOTHbIX», «CUCTEMbI
OpraHoB 4e/fl0BEYeCKOro opraHusma», «buoreoueHos», «buochepa», «MeTtoabl
N3YYeHUS XXNBOIN NPUPOLbI».

Ob6opynosaHue:  nabopaTopHoe  0bopydoBaHME — ANd  NPOBeAeHUs
HabNoAeHNIA, U3MEPEHNIA, SKCMEPUMEHTOB.

IIpakTuuyeckasn padora «/ICrnofb3oBaHWe pas/IMyHbIX  METO40B MpU
N3YUYeHUM XKMBbIX CUCTEMY.

Tema 3. buoJsiorust KJ1eTKH

Knetka - CTPYKTYpPHO-(hYHKUMOHaNbHasa efAuHMUA XXMBOro. Kctopus
OTKPbITUA KNeTKN. PaboTbl P. N'yka, A. JleBeHryka. KnetouHas Teopus (T. LLIBaHH,
M. LneingeH, P. BupxoB). OCHOBHblE MOMNOXEHUS COBPEMEHHON KIETOYHOM
Teopuu.

MeToabl  MOMEKYNAPHOM UM K/IETOYHOWM  BMONOrnnM:  MUKPOCKOMWS,
Xpomartorpagus, 3MeKTpoopes, MeTo[ MeuyeHbIX aTtoMoB, AndpepeHUManbHOe
LeHTPUYrMpoBaHue, Ky/nbTUBMPOBaHUE KNETOK. HM3yuenue ¢huxcuposanivix
kiemox. DNEKTPOHHaA MUKPOCKONUSA. Koughokanvuas mukpockonus. Bumanvnoe
(npudicuznenHoe) uzyueHue Kiemox.

JleMoHCTpaumn

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

Tabnmupl 1 cxeMbl: «CBETOBOM MUKPOCKOM», «3NEKTPOHHBIA MUKPOCKONM»,
«AcTOpNA pa3BUTUA METOLOB MUKPOCKOMUN».,

O6opyfoBaHMe: CBETOBO MMKPOCKOM, MUKporpenapaTbl pPacTUTENbHbIX,
YKMBOTHbIX 1 6aKTepUasibHbIX K/IETOK.

IlpakTHyeckasi padora «/I3ydeHMe MeTOAOB KIETOYHOW  6uonornm
(xpomaTorpadusa, anektpodopes, AnddepeHUManbHOe  LEHTPUQYrMpoBaHue,
MLIP)».

Tema 4. Xumnueckasi OpraHu3anus KJICTKU

XUMUYECKNA cocTaB KeTKWU. Makpo-, MUKPO- U YbTPaMUKPO3NEMEHTI.
Boga n eé ponb Kak pacTBOpWUTENs, peareHTa, y4yacTve B CTPYKTYpPUMPOBaHWUU
KNeTKW, Tennoperynauun. MuHepanibHble BeLlecTBa KIeTKWU, UX Guosornyeckas
pO/ib. PO/b KAaTMOHOB 1 aHWOHOB B K/ETKE.

OpraHuyeckne BewlecTBa KNeTKW. buonornyeckme nonvmepsl. benku.
AMWHOKUCNOTHBIN cocTaB 6enkoB. CTPYKTYpbl 6e/IKOBOM MOMeKy/bl. [NepBryHas
CTpyKTypa 6efika, nenTugHas cBA3b. BTOpuyHas, TpeTuyHas, 4eTBepTUYHasA
CTPYKTYpbl.  OeHatypaums. CoictBa 6enkoB. Knaccuukaums  6enkos.
Bruonorunyeckue QyHKUUN 6e1KoB. Ilpuonot.



Yrnesoabl. MoHocaxapuabl, gucaxapupl, onnMrocaxapuabl 1 noavucaxapubl.
O6wmin nnaH CTpoeHUs U (PM3NKO-XMMWYECKMe CBOWCTBA  Yr/1eBOMOB.
Buonornyeckune QyHKLUUM YrneBoL0B.

Nnnapl. TvapodunbHO-rnapogo6Hble cBocTBa. Knaccudmkaums nMnuaos.
Tpurnnuepnabl, ocgonmnuasl, BOCKW, CcTepouibl. buonornyeckune ¢yHKUUK
nnnnaos. Obwme CBOMCTBA BUONOTNMYECKNX MEMOPAH — TEKYYECTb, COCOBHOCTbL K
caMo3aMblKaHuo, NONYNPOHNLAEMOCTb.

HyknenHoBble kucnoTebl. AHK 1 PHK. CTpoeHWe HYKNEeNMHOBLIX KUCOT.
Hykneotugpl. MNpuHuMn komniemeHTapHocTU. MpaBuno Yapragda. CTpykTypa
OHK — aBoiiHas cnupanb. MecToHaxoXaeHme 1 buonornyeckue gyHkumm AHK.
Buabl PHK. ®yHkumn PHK B KneTke.

CTtpoeHne monekynbl AT®. Makpospruyeckme cBasv B Monekyne ATO.
Buonornyeckune pyHkumm AT®. BoccTaHOBNEHHbIE MEPEHOCUNKM, UX PYHKUUA B
Knetke. /Jlpyeue wuyxneosuompugocghamor (HT®). CekBeHupoBaHne [OHK.
Memoowt CEHOMUKU, MPAHCKPUNMOMUKU, NPDOMEOMUKU.

CTpyKTypHaa 6uonorusa: 6uoxmMmmyeckne n 6momsnyeckne mccnegoBaHus
coCTaBa W MPOCTPAHCTBEHHON CTPYKTYpbl  6UOMONEKYN.  Mooderuposarue
CMPYKmypwvl U QYHKYULL 6UOMONIEKYN U UX Komniekcos. KomnviomepHulili ousatin u
opeaﬂuqecmtﬁ CUHmes 6u0]l/l0]lel<y]l uux Henpupodezx aHAalocoe.

JleMoHCTpaumn

MopTtpeTol: J1. MNMonuHr, K. YoTcoH, ®. Kpuk, M. YUNKuHc, P. ®paHKnH,
®. CaHrep, C. lNpysunHep.

Anarpammbl:  «PacnpefeneHne  XMMUYECKMX 3NEMEHTOB B HEXWBOM
npupoge», «PacnpefeneHne XMMMYeCKNX 3/IEMEHTOB B XXMBOW NPUPOAE».

Tabnuupl 1 cxembl: «lNepuognyeckad Tabnmua XUMUYECKUX 3M1EMEHTOBY,
«CTpoeHne MONeKynbl BoAbl», «BellecTBa B coCTaBe OpraHM3moB», «CTpoeHue
MOSieKy bl 6enka», «CTPYKTypbl 6e/KOBON MONEKYNbl», «CTpPOeHVWEe MOMEKY/
yrnesoaoB», «CTpoeHWe MOMEeKyn JNunuaoB», «HYKNenHOBble  KUCOTbI»,
«CTpoeHne Monekynbl AT®».

O6opyaoBaHue: Xnmmn4yeckas nocyga n 06opyLosaHue.

JlaGopaTopnas padora «O6HapyXeHVe 6eNKOB C MOMOLLbI0 Ka4yeCTBEHHbIX
peakLuin.

JlabopaTtopnass  paGora  «lIccnefoBaHne  HYK/IEMHOBbIX  KUC/OT,
BbII€/IEHHbIX M3 K/IETOK Pa3/InyYHbIX OpraHn3MoB».

Tema 5. Ctpoenue u GyHKIMH KJICTKH

Tunbl KNETOK: 3yKapuoTuyeckad W npokapuotuyeckasd. CTPyKTypHO-
(hyHKUMOHa/IbHblE 06Pa30BaHNA KNETKM.



CTpoeHMe NpoKapnoTUYeCKOM KeTKW. KneTouHas CTeHKa 6aKTepuii 1 apxei.
OCO6EHHOCTM CTPOEHUSI TeTEPOTPOPHON W aBTOTPOPHOM MPOKAPUOTUYECKMX
KNeToK. MecTo 1 posib NPOKapuoT B 61oLeHO3ax.

CTpoeHue 7 (hyHKLMOHUPOBaHWe 3yKapMOoTUYECKOM KNETKMN.
MnasmaTnyeckas MembpaHa (nnasmanemma). CTpyKTypa nia3mMaTuyeckoit
MeM6bpaHbl. TpaHCNOPT BELLECTB Yepe3 Mnia3MaTUYecKyto memopaHy: NacCcuBHbIA
(andbdpysnsa, obneryéHHasa auddy3ns), akTUBHbLIN (NEPBUYHBIA U BTOPUYHbIIA
aKTUBHbIN  TpaHcropT). [lonynpoHWUaeMocTb MembpaHbl. Pabota HaTpuii-
Ka/IneBOro Hacoca. dHAOLMTO3: MUHOUMUTO3, (haroumTos. Ik3oumTo3. KnetoyHas
cTeHka. CTpyKTypa 1 PYHKLMM KNETOYHON CTEHKM pacTeHuWid, rpubos.

LinTtonnasma. LiMto3onb. LiuTockenet. [BvkeHne uutonnasmbl. OpraHonibl
KneTkn. OpgHOMeMOpaHHble OpraHouAbl KAeTKW: 3HAonMasmarmyeckas ceTb
(AMNC), annapat onbmMKK, NN30COMbI, UX CTPOEHME U PYHKUMK. B3aMMocBs3b
OAHOMeMOpaHHbIX OpraHoMAoB KeTkn. CTPOeHWe TrpaHyNsapHOro pPeTuKynyma.
Mexanusm nanpasnenus 6enxkos ¢ SI1C. CUHTE3 pacTBOPUMbIX 6enkoB. CUHTE3
KNETOYHbIX  MembpaH. [nagkuid  (arpaHynspHbIiA)  3HAOMNa3MaTUyeCKuiA
peTukynym. CekpeTopHas (hyHKuus annapata Monbgpxn. Mooupurayus benkos 6
annapame [onvoocu. Copmuposxa 6enkos 6 annapame [ onvoocu. TpaHCNOPT
BELLLECTB B KNETKe. Bakyonm pacTUTeNbHbIX KNeTOK. KneTouHbl cok. Typrop.

[MoflyaBTOHOMHbIE ~ OpraHoWMAbl  KIETKW:  MWUTOXOHAPWM,  MNAacTugpl.
IIpoucxoorcoenue mumoxonopuii u niacmud. Cumouoeenes (K.C. Mepeorckosckuii,
JI. Mapeynuc). CTpoeHne M (YHKUUW MUTOXOHAPWIA KU nnactui. [epBuYHBbIeE,
BTOPUYHbIE U CNOXHble  NAacTUAbl  (POTOCUHTE3UPYIOLWMX  3yKapuoT.
XnoponnacTbl, XpOMOMacTbl, IEAKONAACTbI BbICLUNX PACTEHUIA.

Hemem6paHHble opraHonibl KneTkn CTpoeHWe U (PYHKUUM HeMeMOpPaHHbIX
opraHouzoBs KNEeTKMW. Pnéocombl. Ilpomedsicymounvie Gunamenmeor.
MuKkpounameHTbl. Axmunosvie muxkpoghunamernmol.  MbllLIEYHbIE  KNETKMU.
Axmunosvie Komnonenmol HemvluieuHvix Kiemok. MUKPOTPYOOUKU. KNeToUHbIiA
ueHTp. CTpoeHWe W [ABWKEHWe >KIYTUKOB WU pecHMYeK. MUKpOTpy6oUKu
uutonnasmbl. LleHTpuonb. benxku, accoyuuposarHnvie ¢ MuKpoguiameHmamu u
muxpompyoboukamu. Momophvle 6eaku.

Appo. Obonoyka agpa, XPOMaTuH, KapuronaasMa, AApbILLKK, UX CTPOeHWE U
yHKUMN. AaepHblil  6enKoBbIA  MaTpUKC. [poCTpPaHCTBEHHOE PacrooXeHue
XPOMOCOM B WHTepgasHOM afpe. Dyxpomamun u 2emepoxpomamun. Benku
XpOMaTUHA — TUCTOHbI. /Junamuka s0epHOl 00040YKU 6 Mmumose. HoepHviii
Mpancnopm.

KneTouHble BKNOUeHMSA. CpaBHUTE/bHAA XapaKTepPUCTUKA KNEeTOK 3yKapuoT
(pacTUTEeNbHOW, XXUBOTHOM, FPUOHON).

JdemoHcTpanuu



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

Tabnuubl 1 cxembl: «CTpOeHME 3YKapUOTUYECKON KNeTKu», «CTpoeHume
XMBOTHOW  KNeTku», «CTpoeHue  pacTUTeNbHOM  KNeTku»,  «CTpoeHue
MUTOXOHAPUN», «AAp0», «CTPOeHME NPOKAPUOTUUECKON KNETKN.

O6opyaoBaHMe: CBETOBOM MMKPOCKOM, MUKpOMpenaparbl PacTUTESIbHbIX,
YKMBOTHbIX K/IETOK, MUKpPONpenapatbl 6akTepuasibHbIX KIETOK.

JlaGopaTopnasi pa6ora «/I3yyeHMe CTPOEHWA KNeTOK  Pas/IMyHbIX
OpraHn3mMoB».

IpakTuyeckas padora «/3yyeHne CBONCTB KNETOUHON MeMOpaHbI».

JlabGopaTopHasi pabdora «VIccnegoBaHue nnasmonvsa W gennasMonunsa B
PaCcTUTENIbHbIX KNeTKax».

IIpakTHyeckass padora  «/I3ydyeHne  [OBWKEHWA  UMTONMA3Mbl B
PaCTUTENbHBIX KNeTKax».

Tema 6. O0OMeH BelecTB M NMpeBpalleHNe JHEPTUH B KJIETKe

AcCUMmnnauma n gUCCUMUNALMA — iBe CTOPOHbI MeTabom3ma. Turbl 06MeHa
BELLECTB: aBTOTPO(HbLIA W reTepoOTPOMHBIA. Y4yacTue Kucnopoda B OOMEHHbIX
npoueccax. OHepreTuyeckoe obecrneyveHne KeTku: npespaweHne ATP B
06MeHHbIX npoueccax. ®PepMeHTaTVBHbIA XapakTep peakuuin  KIeTo4yHoro
mMeTabonmsma. PepMeHTbl, MX CTPOEHME, CBOMCTBA WM MeXaHu3M [enCTBUS.
KotepmeHTbl. OTANYMA (hepMeHTOB OT HEOpPraHWYeCKUX KaTtainm3aTtopoB. benku-
aKTMBaTopbl N GENKN-UHITMOUTOPLI. 3aBUCMMOCTb CKOPOCTM (DePMEHTATUBHbIX
peakuuii OT pasIMyHbIX (PaKTOPOB.

MMepBUYHBIA CUHTE3 OpPraHMYeCcKUX BeLLeCTB B K/eTKe. DOTOCUHTES.
AHokcueenHbvlll U oKcuceHHbll gomocunmes y obaxkmepuii. Ceemocobuparowue
nucmMermosl U nuemermsvl peakyuorHo20 yernmpa. Ponb XNnoponnaacTtosB B rpoLecce
(hoTocnHTe3a. CBeToBas U TeMHoBasA asbl. @omoovixanue, Cs., C4. u CAM-munor
gomocunmesa. TIPOAYKTUBHOCTb (POTOCMHTE3a. BnvaHve pasnnyHbIX (hakTopoB
Ha CKOPOCTb (DOTOCUHTe3a. 3HayeHne (DOTOCKMHTE3A.

XeMOCUHTES. Pa3Hoobpa3ne OpraHM3mMoB-XeMOCUHTETUKOB:
HUTpUUUMpYOLLME GakTepuun, Xene3obakTepuu, cepobakTepun, BOAOPOAHbIE
6akTepun. 3Ha4YeHMe XeMOCHHTe3a.

AHaspo6Hble opraHmambl. Buabl 6poxkeHus. TpoayKTbl OPOXEHUA U KX
NCMO/Ib30BaHNe 4YeNOBEKOM. AHa3pOOHble MUKPOOPraHM3Mbl KaK OOBEKTbI
BMOTEXHONOrMM 1 BO36YANTENN BONE3HEN.

A3po6HbIe OpraHu3mbl. STansl 9HepreTNYecKoro obMmeHa.
MoAroToBUTENbHbIV 3Tan. MMKONN3 — 6ECKMCNOPOAHOE pacLLensieHne rtoKo3bl.

Bronornyeckoe OKUCNeHWe, UK KNeTOYHOE fblXaHue. Ponb MUTOXOHAPUIA B
npoueccax 6MoI0OrMYecKoro oKmceHus. Limknnyeckme peakunn. OKMUCIUTEIbHOE
(hochopunupoBaHue. ODuepeuss membpannozo epaduenma npomonos. Cunmes



ATD: paboma npomonnoiu ATD-cunmaszwvr. TIpenMyLLeCTBa as3poOOHOro MyTw
0OMeHa BeLLECTB nepef aHaspobHbIM. DPPEKTUBHOCTb 3HEPreTUYECKOro 0OMeHa.

JleMoHCTpanun

MopTpeTbl: k. Mpuctiun, K. A. Tumupsazes, C. H. BuHorpaackuii, B. A.
SHrenvrapar, M. Mutyenn, I'. A. 3aBap3uH.

Tabnuupl U cxembl: «POTOCUHTES», «DHEPreTUYECKNIA 0OMEH», «BUOCUHTE3
benka», «CTpoeHne hepmeHTa», «XeMOCUHTE3.

O6opyaoBaHMe: CBETOBOM MUKPOCKOMN, 060pyfoBaHWe A4/ NPUroToB/IEHNS
MOCTOAHHbLIX U BPEMEHHbLIX MUKPOMPENapaTos.

JlaGopaTtopnass  paGora  «/3ydeHMe  KaTa/IMTUYECKOM  aKTUBHOCTM
(hepMeHTOB (Ha NpuMepe amunasbl UK Katanasbl)».

JlaGopaTopnass paGora «l/I3yyeHWe (pepMEHTATMBHOIO pacLlensieHus
nepokcunaa BOAOPOAA B PACTUTENbHBIX U XKMBOTHbLIX KNeTKax».

JlaGopaTopnass padora «CpaBHeHMe MpoLeccoB  (hOoToCMHTE3a U
XeMOCUHHTe3a.

JlaGopaTopHasi padora «CpaBHEHME NPOLLECCOB OPOXKEHMSA U AbIXaHUSA».

Tema 7. Haciiencrennasi uHpopManus U peaju3anus e€ B KJIeTKe

Peakuun MaTtpuyHOro cuHTesa. MpuHUMN KOMMNIeMEeHTapHOCTU B peakLmsax
MaTpUYHOro CUHTE3a. Peasm3auma HacneLCcTBEHHOW MH(opMaumK. MeHeTUYeCKnin
KOA, ero CBOWCTBAa. TpaHCKpunuus — MaTpuuHblid cuHTes PHK. TpuHumnbl
TPAHCKPUMNLUMKX: KOMMIEMEHTAPHOCTb, aHTUMapanieslbHOCTb, aCUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 sykapuomuueckoti knemke. Hexooupyrowue PHK.

TpaHcnauma n eé atanbl. YyacTure TpaHCnopTHbIX PHK B 6rocnHTe3e Genka.
Ycnosusi 6uocuHTesa 6enka. KogupoBaHue amMMHOKMCNOT. Ponb pubocom B
buocnHTe3e Gesnka.

Cospemennvie npeocmasienus o cmpoenuu 2enog. OpraHu3auna reHoma y
NPOKapMoT N 3yKapuoT. Perynaumsa akTMBHOCTU FeHOB Yy MpoKapuoT. ['mnoTesa
oriepoHa (. XKakob, XX. MaH0). MoxexyiapHbie mexanuzmvl SKCAPeccuUu 2eHO8 y
aykapuom. Ponv xpomamuna 6 pezynsyuu pabomoer cenos. Perynayma 06MeHHbIX
MPOLLECCOB B KNeTKe. KNeTouHbI romeocTas.

Bupycbl — HeKNeToYHble POPMbI XKN3HN U 06AUraTHble NapasnTbl. CTpoeHMe
MPOCTLIX U C/IOXKHbIX BUPYCOB, PETPOBMPYCOB, bakTepnodaros. JKusnennvlil yuxi
JHK-cooepocawux supycos, PHK-cooepacawux eupycos, obaxmepuoghazos.
Obpamuas mpanckpunyus, peeepmasa, uHmezpasa.

BupycHble 3a60neBaHNsA YeN0BEKA, XMUBOTHbIX, pacTeHuid. CMiAL4, COVID-
19, coymasnibHble U MeAULMHCKME NPO6EMbI.

Buoungopmamuxa: unmeepayus u ananuz boavuux maccusos («bigdatar)
CMPYKMYPHBIX OuoI02UuYecKux oantolx. Hanomexuonoeuu 6 ouonocuu u meouyume.
IIpoepammupyemoie pynxyuu 6eaxos. Cnocobvt 00cmasKu 1eKkapcma.



JleMoHCTpanun

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

Tabnuubl N cxembl: «brnocKHTe3 6enika», «TeHEeTUYECKUA KOL», «Bupycol»,
«bakTepuodgarn».

IIpakTueckas padora «Co3faHne MOAeNV BUpYycCa».

Tema 8. JKusHeHHBIH HUKJI KJIETKH

KneTouHbln UuKn, ero nepuogbl U peryndumsa. WHTeptasa M MUTOS3.
Oco6eHHOCTM MNpOoLLeccoB, MpoTeKarwmx B UHTepdase. MOAroToBka KNeTkM K
aeneHnto.  FpecMHTeTUYECKUA  (NOCTMUTOTUYECKUIA),  CUHTETUYECKUIA U
MOCTCUHTETUYECKNIA (NPEMUTOTUYECKINIA) NEPUO/bl MHTepPdasbl.

MaTpuuHbiii cuHTe3 OHK — pennukaumsa. MNpuHuunbl penamkayumn OHK:
KOMMN/IEMEHTAPHOCTb,  MOSTYKOHCEPBATUBHbLIA  CMHTE3,  aHTUnapasinenbHOCTb.
MexaHunsm pennvkauun AHK. Xpomocombl. CTpoeHMe XpoMocoM. Tenomepbl v

TenoMepasa. XPOMOCOMHbIA Habop KMeTKM — Kapuotun. AunnouaHbii u
ranfouaHbIA  Habopbl XPOMOCOM. [OMONOrMYHblE XPOMOCOMbI.  [10n0Bble
XPOMOCOMbI.

[eneHne Kknetkm — muT03. CTagum MMTO3a M NPOUCXOAALLME B HUX
npouecchbl. Tunbl MUTO3a. KapnoknHes N LIMTOKMHE3. bronornyeckoe 3HavyeHue
MUTO3a.

Perynaums MUTOTUYECKOrO LMKIa KNeTku. porpaMmmupyemas KneTo4Has
rméenb — anonTos.

KneTouHoe s1pO, XPOMOCOMbI, (DYHKLMOHANbHAs TeHOMUKA. Mexanusmol
npoaugpepayuu, oughgepenyuposku, cmapenus u eubearu kiemox. «l{ugposas
K1emKay — ouourgopmamuyeckue mooenu QyHKYUOHUPOBAHUS KIIEMKU.

JleMoHCTpauumn

Tabnuubl 1 Cxembl: «XXU3HEHHBIA LMK KNETKU», «MuT03», «CTpoeHMe
XpoMocom», «Pennnkauma HK».

O6opy/10BaHNe: CBETOBOW MUKPOCKOM, MUKponpenapaTbl: «MWUT03 B KneTKax
KOpeLLKa NyKa.

JlabopaTopnass  pa6ora  «l/I3yyeHMe  XpPOMOCOM Ha  rOTOBbIX
MUKponpenapaTax».

JlaGopaTopHas padora «HabMogeHne MMTO3a B K/IETKaX KOHUYMKA KOpeLlKa
nyka (Ha rotoBbIX MMKpOMpenaparax)».

Tema 9. Ctpoenue u GyHKUMH OPraHM3MOB

bBuonoruyeckoe pa3Hoo6pa3|Ae OpraHnM3mMos. O,qHOK}'IeTOl-IHbIe,
KONTOHWaJIbHbIE, MHOTOKJ/IETOYHbIE OPraHnU3Mbl.

OCOGEHHOCTM  CTPOEHMSI U XKWU3HEAEeATENbHOCTM  OAHOKIETOYHbIX
opraHm3amoB. bBakTepun, apxen, OAHOKNETOYHble TPUObI, OJHOKIETOYHbIE
BOZOPOCAW, Apyrue NpoTUcTbl. KonoHMabHble OpraHn3Mbl.



B3aumocBsA3b 4acTeil MHOTOKIeTOYHOro OpraHusMa. TKaHW, OpraHbl U
cucTembl opraHoB. OpraHusm Kak efyHoe uenoe. [F'oMmeocTas.

TKaHW pacTeHMid. Twunbl pacTUTENIbHbIX TKaHeil: obpa3oBaTtesibHas,
MOKPOBHasA, NPOBOAALLAA, OCHOBHasA, MexaHu4yeckad. OCOB6EHHOCTU CTPOEHUS,
(hYHKLMIA 1 pacrnonoXeHUst TKaHel B opraHax pacTeHuM.

TKaHWN >XMBOTHBLIX U 4esioBeka. TWMbl XXMBOTHbLIX TKaHeW: anuTennasibHas,
COeAMHUTENbHASA, MblleyHas, HepBHas. OCOGEHHOCTM CTPOEHUSs, (PYHKUUA W
pacnofioXXeHns TKaHel B opraHax >XMBOTHbIX 1 Ye/loBeKa.

OpraHbl. BeretatMBHble W reHepaTUBHbIE OpraHbl pacTeHWd. OpraHbl U
CUCTEMbI OPraHoB XXUBOTHbIX U YenioBeKa. PYHKLMM OpraHoB N CUCTEM OpraHos.

Onopa Tena opraHn3amoB. Kapkac pacTeHuid. CKeneTbl OAHOK/IETOYHbIX W
MHOTOK/NETOYHbIX >XMBOTHbIX. Hapy>HbIA U BHYTPEHHWUIA ckeneT. CTpoeHue wu
TUMbI COEANHEHNS KOCTEN.

[BuXeHne  opraHusmoB.  [BMXKEHME  OAHOKIETOYHbLIX  OPraHuM3moB:
ameébonaHoe, XXryTuKoBoe, PeCHUYHoe. [BMXKeHVWEe MHOrOKNEeTOYHbIX PaCTEHWNA:
TPOMMU3Mbl N HacTUKW. [BUMXXEeHWe MHOIOK/ETOUHbIX XXWBOTHbLIX M YenoBeka:
MblLLeYHasa cuctema. Pedpiekc. CkeneTHble MbIlLbl U X paboTa.

MnTaHne opraHu3moB. [lornolleHne BOAbl, YINEKUCNOr0 Trasa WU
MUHepPasibHbIX BELLECTB pacTeHuAaMW. [MnTaHWe >XMBOTHLIX. BHYTpUNonocTHoe n
BHYTPUK/IETOUHOE NuLieBapeHne. lMnutaHne MNO3BOHOYHLIX XXMBOTHLIX. OTAeNbl
NULLEBAPUTENBHOINO TpakTa. [luueBapuTenbHble >Kenesbl. [uileBapuTenbHasa
cUcTeMa YenioBeKa.

[bixaHne opraHn3mMoB. [lbixaHue pacTeHUin. [biXaHne XMBOTHbIX. Auddy3us
rasoB yepes NOBEPXHOCTb KNeTKU. KoXHoe AbixaHue. [bixaTenbHas NoBepXHOCTb.
YKabepHoe 1 néroyHoe fbixaHue. [bixaHe NO3BOHOYHBIX XXMBOTHbIX U YeNoBeKa.
OBONIOLMOHHOE  YCNOXKHEHWE CTPOEHUA NErKUX MO3BOHOYUHbLIX >KUBOTHbIX.
[bixaTensHaa cuctemMa 4enoBeka. MexaHU3M BEHTUNAUMM NETKUMX Y NTUL U
MIeKONuTaoLWMX. Perynaums apbixaHns. OpixaTe/bHble 00bEMBDI.

TpaHCcnopT BeLLeCTB Y OpraHuW3MoB. TpaHCMNOPTHblE CUCTEMbl pPacTeHWA.
TpaHCNOPT BeLllecTB Yy >XXWUBOTHbIX. KpoBeHocHasa cuctemMa W eé opraHbl.
KpoBeHocHad cucTema MO3BOHOYUHbLIX XXMBOTHbIX W  4YenoBeka. CepAue,
KPOBEHOCHbIE COCyAbl U KpoBb. Kpyrn KpoBoobpalleHus. 3BOJOLMOHHbIE
YCNOXHEHUA CTPOEHUSI KPOBEHOCHOM CUCTEMbI MO3BOHOYHbIX XKMBOTHbIX. PaboTa
cepaua u eé perynaums.

BblgeneHne y opraHu3moB. BblgeneHne Yy pacTeHWid. BblgeneHve y
XXMBOTHbIX. CoKpaTuTenbHble Bakyonn. OpraHbl BblgeneHua.  Punbtpauus,
CeKpeLms 1 obpaTHOe BcacbiBaHME KakK MexaHu3Mbl paboTbl OPraHOB BbleneHus.
CB#3b M0/IOCTN TeNa C KPOBEHOCHOW M BbleNNTeNbHON cucTemMaMu. BoblgeneHuve y



MO3BOHOYHbIX XXMBOTHbIX W 4enoBeka. Moukn. CTpoeHne N (PYHKLMOHUPOBaHME
He(poHa. Obpa3oBaHMe MOUM Yy YenoBeka.

3awmta y opraHvusmoB. 3alpuTa Yy O[HOKIETOYHbLIX OpraHu3moB. Cnopebl
GakTepuid U UMUCTbl MNPOCTEAMLWMX. 3almMTa Y MHOTFOK/IETOUHbIX PaCTEHWNA.
KyTunkyna. CpeficTBa NacCMBHOM U XUMNYECKOW 3alnTbl. PUTOHUMAbI.

3awmnta 'y MHOIOK/IETOYHBLIX XXWUBOTHbIX. [TOKPOBbI M WUX MNPOU3BOAHbLIE.
3awmuta opraHmama ot 60ne3Heil. IMMyHHas cuctema 4enoBeka. KneTtouHbid u
rYMOpPa/ibHbIA UMMYHUTET. BPOXXAEHHbLIA M NPUOBPETEHHLIN  CneumnpUyecKunia
NMMYHUTET. Teopuns KNOHa/lbHO-CeNeKTUBHOro mmmyHuteta (M. dpanx, ®. M.
BepHeT, C. ToHerasa). BocnanuTesibHble OTBETbI OPraHN3MoB. PO/b BPOXKAEHHOTO
NMMYHWTETA B Pa3BUTUN CUCTEMHbIX 3a00/1EBAHWIA.

Pa3gpakMmocTb W perynauus 'y  opraHusMoB. Pa3gpaXMmocTb Yy
OJHOK/NETOYHbLIX OpraHnsmMoB. TakCuCbl. Pa3gpaXXMmocTb U perynaumns y
pacTeHuiA. POCTOBbIE BELLECTBA N UX 3HAYEHWE.

HepBHaa cuctema u peiekTopHas Perynsauus y >KMBOTHbIX. HepsHas
cuctemMa v eé oTaenbl. IBOMOLMOHHOE YCNIOXKHEHUE CTPOEHNS HEPBHOWN CUCTEMbI
Yy XUBOTHbIX. OTAeNbl rOMI0BHOr0 MO3ra MO3BOHOYHbIX >XMBOTHbLIX. Pediekc u
pednekTopHasa ayra. be3aycnoBHble U YCNOBHbIE PetIEKCHI.

['ymopanbHaa perynauma 1 3HLOKPUHHAA CUCTEMA XXMBOTHLIX M YesloBeKa.
XKenesbl 3HAOKPUHHOW CUCTEMbI W WMX TOPMOHbI. [eiCcTBME TOPMOHOB.
B3aumocBsA3b HepBHOW W 3HAOKPUHHOW cucTeM. [mMnotanamo-runodusapHas
cucTema.

JlemoHcTpanuu

MopTpeT: L. I. IaBnos..

Tabnuupl 1 cxembl: «OLHOKNETOYHblIE BOAOPOCAU», «MHOIOKNEeTOUHbIE
Bogopocnn», «bakTepumn», «lpocTeiiwne», «OpraHbl LBETKOBbLIX PaCTEHWUIA»,
«CUCTeMbl  OPraHOB  MO3BOHOYHbLIX XXMBOTHbIX», «BHYyTpeHHee CTpoeHue
HaCeKOMbIX», «TKaHW pacTeHu», «KOpHeBble CUCTEMbI», «CTpOeHMe CTe6s»,
«CTpOeHne NUCTOBOM NMACTUHKM», «TKaHW XUBOTHbIX», «CKENeT u4esioBeKa»,
«luweBaputenbsHaa cuctema», «KpoBeHOCHas cucTeMa», «/[lbixaTenbHasa
cuctema»,  «HepsHaa  cuctema»,  «KoXa»,  «MbllWeyHaa  CcUCTEMA»,
«BblgenntensHad cucteMa», «OHAOKPUHHAA cucTema», «CTpPOeHUE MbILLbI»,
«IMMyHUTET»,  «KMWEYHONONOCTHbIe»,  «CxemMa  MUTaHWA  PacTEHUI»,
«KpOBEHOCHbIE  CMUCTEMbI  MO3BOHOYHLIX >KMBOTHLIX», «CTpOeHne TruapbI»,
«CTpoeHne nnaHapuu», «BHYTpeHHee CTpPOeHWe [0XKAEBOro 4yepssa», «HepBHas
cuctema  pblb», «HepBHad cucteMa  nArywku»,  «HepBHas  cucTema
npecMmblkalolWmxea»,  «HepBHaa  cuctemMa  NTUL», «HepBHaa  cucTema
M/IEKOMUTAKOLWNX», «HepBHasa cucTema YenoBeka», «PeieKcs.



O6opyfoBaHMe: CBETOBOM MWKPOCKOM, MMKporpenaparbl O4HOK/IETOUHbIX
OpraHu3MoB, MUKponpenapaTbl TKaHEel, pPakoBUHbI MOJIIFOCKOB, KOIEKL MK
HaCEKOMbIX, WIMOKOXMX, XXMBble 3K3eMMNAPbl KOMHATHbIX PacTeHWiA, repbapuu
pacTeHUA pas3HbIX OTAEN0B, BM@KHbIE Mpenaparbl  XXWBOTHbIX, CKENEThl
MO3BOHOYHBIX, KOMINEKUUA 6ECrMO3BOHOUHBLIX XXMBOTHbLIX, CKENeT 4YesioBeka,
obopyaoBaHMe Ana 4eMOHCTPaLMM MOYBEHHOO U BO3AYLLHOIMO NMUTaHUS PacTeHWi,
pacLuenneHns Kpaxmana u 6enkoB noj LecTBueM (pepMeHTOB, 0060pyA0BaHMe A/1s
[AEMOHCTPaLMM OMbITOB MO U3MEPEHMIO XXU3HEHHON EMKOCTN NETKMX, MexaH13ma
AbIXaTeslbHbIX ABUXEHWIA, MOAENN FO/I0BHOr0 MO3ra pas/iMyHbIX XXUBOTHbIX.

JlaGopaTopuas padora «/13yyeHne TKaHel pacTeHU».

JlaGopaTopHas padora «/13y4yeHne TKaHen XXMBOTHbIX».

JlabGopaTopHnasi padora «l/13yyeHne opraHoB LBETKOBOIO PacTEHNUS».

Tema 10. PazmHoxeHne U pa3BUTHE OPraHU3MOB

dopmbl pasMHOXeHUA opraHn3mMoB: 6ecnosioe (BKIKOYas BeretaTUBHOE) Y
nonosoe. Bwugbl 6ecnonoro  pasMHOXEHWA:  MOYKOBaHWE,  CNOPYNAUNUS,
(hparmeHTaums, KNOHMPOBaHME.

MonoBoe pasmHOXeHWe. [MofoBble KNeTKW, UM rameTbl. Melio3. Ctagmu
melio3a. [MoBefeHne XpoOMOCOM B Melio3e. KpocCuHroBep. brMonornyeckuii CMbicr
Melrio3a W NonoBoro npouecca. Meilo3 M ero MecTo B KU3HEHHOM LMKIe
OpraHn3Mos.

Mpea3apopbilleBoe pa3BuTUe. FameToreHes y XXMBOTHbIX. [1010Bble XXenesbl.
Ob6pa3oBaHune 1 pa3BuUTKE MOMOBbLIX KNeToK. CnepmMaToreHes 1 ooreHes. CTpoeHue
MOJI0BbIX K/IETOK.

OnnofoTBOpEHNe U 3MOPUOHA/IbHOE PasBUTME KMBOTHbLIX. Cnoco6bl
ONNI04OTBOPEHNA: Hapy>KHOe, BHYTpeHHee. MapTeHoreHes.

VHanBnayansHoe pasBuTre opraHM3MoB (OHTOreHes). IMOPMOOrusa — Hayka
0 Pa3BUTUM OPraHMU3MOB. Mopgoeeresz — 00Ha U3 21aHbIX NPOOIEM IMOPUOTIOSUL.
Konyenyuss  mopgpocenos u modenu mopgoeenesa. CTagum 3mbproreHesa
XUBOTHbIX  (Ha npumepe  fArywku).  OpobneHve. Tunbl  ApobneHus.
Jlemepmunuposannoe u HedepMuHuposannoe Opoobrenue. bnacmyna, munwi
oracmyn. OCOBEHHOCTU [ApPO6/EHNS MeKOnUTaloWmX. 3apoabllleBble JINCTKU
(racTpynsums). 3aknagKa opraHoB M TKaHein 13 3apofblLLEeBLIX MMCTKOB. B3avMHoe
BIMSIHME YacTeil pasBMBalOLLErocs 3apofblla (3MOpMOHabHAs WHAYKUMS).
3aknagka nnaHa CTPOEHMA XKMBOTHOMO KaK  pe3y/nbTaT  UepapXmMyecKmx
B3aUMOAENCTBMIA reHoB. BnmsHMe Ha 3mMOpUOHaIbHOE pa3BUTME pPas/InYHbIX
(haKTOPOB OKPYXKatoLLeil cpefpl.

PocT 1 pasBuThe XMBOTHbIX. [MOCTaIMOpUOHa/IbHBIA Nepuog. [psMoe K
Herpsamoe pa3BuTue. Pa3BuTMe C MeTaMopgo3oM Yy 6GECNO3BOHOYHbLIX U
MO3BOHOYHBIX YMBOTHbLIX. BMOMOrMyeckoe 3HayeHue MpPsSMOro M HenpsMoro



pasBuUTUA, UX PacnpocTpaHeHne B npupoae. Tunbl pocTa XUBOTHLIX. PakTopbl
Perynaumm pocra XX1UBOTHbIX U Yenoseka. CTaaum NocTambproHasbHOro Pa3BuUTUA
Y XXMBOTHbIX 1 YenoBekKa. [lepnofbl oHToreHesa yenoseka. CTapeHune N CMepTb Kak
6ronornyeckme npoLecchbl.

PasMHOXeHMe W pa3BuUTUe pacTeHuid. ametodmnt M cnopodmT. Meio3 B
YKM3HEHHOM UMKne pacTeHuid. O6pasoBaHMe Crop B Npouecce Meiosa.
[ameToreHes Yy pacTeHuid. OnioOLOTBOPeHVME W pasBUTME  PaCTUTESbHbIX
opraHu3moB. [1BOiHOe ONIof0TBOPEHME Y LIBETKOBbLIX pacTeHmin. ObpasoBaHue K
pasBUTUE CEMEHM.

MexaHu3Mbl Perynaumm OHToreHesa y pacTeHuin 1 XXMBOTHBIX.

JleMoHCTpanun

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

Tabnuubl 1N Ccxembl: «BeretaTvBHOE pasMHOXeHWE», «Tunbl 6ecrnonoro
pPasMHOXeHUA», «PasMHOXeHMe XNamMnuaomMoHadbl», «Pa3MHOXEHWe 3BIr/IEHbI»,
«Pa3MHOXeHMe rnapbl», «Menos3», «XpoMOCOMbI», «["ameToreHe3», «CTpoeHue
AALEKNETKM N criepmato3onaa», «OCHOBHbIE CTaaun OHTOreHesa», «llpsimoe u
Henpsamoe pasBuTUe», «Pa3BUTWE MaWMCKOro >yka», «Pa3BuTve capaHun»,
«Pa3BunTne narywkn», «[BoriHOe OnfoA0TBOPEHME Y LIBETKOBbIX PaCTEHWUI»,
«CTpoeHre cemMsaH O4HOAOMbHbIX W ABYAONbHBIX PaCcTeHWn», «XKN3HEHHbIN LK
MOPCKOM  KanycTbl», «KWU3HEHHbIA  UMKN  MXa», «KU3HEHHbIN  LMKN
ManopoTHUKa», «>KU3HEHHbIN LMK/ COCHbI»,

O6opyaoBaHMe: CBETOBOM MUKPOCKOM, MUKporpenapaTbl AALEKIETOK U
crnepmato3ongoB, Moaenb «LIMKn pasBUTUS NATYLLIKN».

JlaGopaTopHasi padoTa «/13y4yeHne CTPOEHMA MOJMOBLIX KNETOK Ha roTOBbIX
MUKponpenapartax».

IpakTuuyeckas padora «BbliSBNEHMEe MPU3HAKOB CXOACTBA 3apOAblLLEN
MO3BOHOYHbIX XXMBOTHbIX».

JlaGopaTopHasi padora «CTpoeHMe OpraHoB PasMHOXXEHWUS BbICLUNX
PacTEHNIA».

Tema 11. I'eHeTuka — Hayka 0 HaCJAe€ACTBEHHOCTH M HM3MEHYUBOCTH
OpPraHu3MoB

Nctopna CTaHOBNEHMS M pa3BUTUA TeHEeTUKM Kak Hayku. Pabotbl I
MeHngens, I'. e ®pusa, T. MopraHa. Posib 0Te4yeCTBEHHbIX YYEHbIX B Pa3BUTUM
reHetnkun. Pa6oTel H. K. Konbuyosa, H. M. Basunosa, A. H. benosepckoro, I'. /.
KapneueHko, 0. A. ®dununyeHko, H. B. Tumodeesa-PecoBckoro.

OCHOBHble TeHeTUYeCcKne NOHATUA U CUMBOJIbI. [ OMOMOrMYHbIE XPOMOCOMBbI,
aNnenbHble TeHbl, aNbTepHaTUBHbIE MPU3HAKW, AOMWHAHTHLIA W PeLecCUBHbIN
MPU3HaK, roMo3nroTa, reTepo3nroTa, YicTas JIMHUA, TMépuabl, reHoTUM, (heHOTUN.



OCHOBHble ~ MeTOfbl  TEHETUKW:  TMOPUAONOTMYECKNIA,  LMUTONOTMYECKUNA,
MOEKYNAPHO-TEHETUYECKMIA.

JleMoHCTpanun

MopTpetbl: . MeHgens, . ge dpus, T. MopraH, H. K. Konsuos, H. U.
Basunos, A. H. benosepckuia, I'. [l. KapneyeHko, HO. A. ®ununyeHko, H. B.
TumodpeeB-PeCcoOBCKMA.

Tabnuubl 1 cxeMbl: «MeTofbl FeHETUKIN», «CXeMbl CKPeLLMBaAHUSA.

JlaGopaTopnass padora «[po3omna  KaK  OOBEKT  reHeTMYeCcKuX
nccnenoBaHun».

Tema 12. 3aK0OHOMEpPHOCTH HACTEACTBEHHOCTH

MoHornépuaHoe ckpewmBaHue. TlepBblii  3akOH MeHaenss —  3aKoH
efIMHOO6Opa3ns rmépuaos NepBoro NoKoneHus. Mpasnao LOMUHMPOBaHNUA. BTopoi
3aKOH MeHaens — 3aKOoH paclienneHns npu3Hakos. LIMTonornyeckue OCHOBBI
MOHOIMOPUAHOIO CKpeLuBaHna. '1MnoTesa YACTOThbI ramerT.

AHanvsnpytoulee cKpeLmBaHue. NpomMeXXyToYHbIA XapakTep HacnefoBaHuS.
PacLLennieHme Npr3Hakos Npu HENOSTHOM AOMUHUPOBAHUMN.

AnrnépunaHoe ckpelymBaHue. TpeTnia 3akoH MeHaens — 3aKoH He3aBUCMMOro
HacnefoBaHMA  MPU3HAKOB. LiuTonornyeckme  OCHOBbI  AUTMOPULHOIO
CKpeLLMBaHuA.

CuennieHHoe HacnefoBaHue npu3HakoB. Pab6oTbl T. MopraHa. CuenneHHoe
Hac/efjoBaHMe TEHOB, HapylUeHWe CLENNeHNs Mexay reHamu. XpomocoMHas
Teopusa HacneaCTBEHHOCTH.

"eHeTVKa nona. XpOMOCOMHbIN MexaHW3M onpegeneHus nosa. AyTocoMbl U
M0/IOBble XPOMOCOMbI. [TOMOrameTHbI U reTeporaMeTHbIid Mos. [eHeTuyeckas
CTPYKTYypa NoM0BbIX XpOMOCOM. HacnefoBaHMe NPU3HaKOB, CLIEMNIEHHBIX C MOJIOM.

[CeHOTWMN Kak LenocTHas cuctema. MneioTponus — MHOXECTBEHHOE [einCTBrE
reHa. MHOXeCTBEHHbIA annenusM. B3avMofeinctsue HealieflbHbIX  FEHOB.
KomnnemeHTapHOCTbL. nuctas. MNonmmepus.

[eHETUYECKMIA KOHTPO/Ib PasBUTMS PACTEHMI, XXMBOTHLIX W YesioBeka, a
TakKKe (DM3MONIOTUYECKMX TMPOLECCOB, MOBEAEHUS W KOTHWUTUBHBLIX (DYHKLWNA.
["eHETUYECKME MeXaHM3Mbl CUMOMOreHe3a, MexaH13Mbl B3aUMOAENCTBUSA «X03AUH
— napasnT» N «X03MH — MUKPOOGMOM». [eHeTUYecKme acnekTbl KOHTPONs W
N3MEHEeHNS HacNeACTBEHHON MH(OPMaLMN B NOKONEHNAX KETOK U OpraH1U3MOB.

JdemoHcTpanuu

MopTpeTsl: I'. MeHgens, T. MopraH.

Tabnmupl 1 cxembl: «epBbli U BTOPOW 3aKOHbI MeHaens», « TpeTuid 3akoH
MeHpgensa», «AHanu3npyroLlee CcKpelinBaHue», «HenonHoe AOMUHUPOBAHUE»,
«CLenneHHoe HacnefoBaHMe MPU3HAKOB Y  Ap030husibl», «leHeTuKa nona»,



«Kapnotun 4enoseka», «Kapuotun Apo3ouibl», «Kapuotun - NTULbI»,
«MHOXXECTBEHHbI annenvs3m», «B3aMoaeiicTeme reHoB».

ObopynoBaHue: MOAenb [And  OeMOHCTpauuy  3aKOHOB  eMHO06pasus
rmopnaos MepBOro MNOKOMIEHUA W PacLUensieHns Mpu3HakoB, MOLenb AN
[AEMOHCTpaLnM/ 3aKoHa He3aBMCMMOIO Hac/efoBaHWA MPU3HAKOB, MOAENb A/
[AEeMOHCTpaUuy CLenneHHoro Hac/fefoBaHWA MNPU3HAKOB, CBETOBOW MMWKPOCKOMN,
MUKponpenapaT: «[po3oduna.

IpakTnyeckass padora «l/I3yyeHWe pesynbTatoB  MOHOMMOGPUAHOIO
CKpeLLMBaHnA Y 4P030NbI».

IpakTHyeckass  padora  «/3yyeHne  pe3ynbTatoB  AUTMOPUAHOIO
CKpeLLMBaHnA Y 4pPO30nNbI».

Tema 13. 3aK0HOMEPHOCTH U3MEHYUBOCTH

B3anmogeincTteme reHotuna v cpedbl Npu  (hOPMUPOBaHUM  (DEHOTUMA.
I3MeHUMBOCTL MPU3HAKOB. KayeCTBEHHbIE M KOMIMYECTBEHHbIE MPU3HAKW. Buibl
N3MEHYMBOCTWN: HEHAC/IEACTBEHHAsA N HAC/NEACTBEHHAS.

MoanprkaumoHHas M3MeHUMBOCTb. Po/fb  cpefbl B (POPMMPOBaHUU
MOAV(IUKALMOHHOW M3MEHYMBOCTU. Hopma peakumu npusHaka. BapuaumoHHbIN
psg v BapuaumoHHas Kpueasi (B. WoraHHceH). CgolicTBa MOAUMUKALMOHHOA
N3MEHYMBOCTH.

["eHOTMNMYeCKas N3MeHUMBOCTbL. CBOWCTBA NrEHOTUMMYECKON N3MEHUMBOCTMU.
Buabl reHOTUNMYECKO N3MEHUMBOCTU: KOMOUHATMBHAA, MyTaLMOHHas.

KombuHaTnBHass M3MeHYMBOCTb. Melio3 M MO0MoBOM MNPOLECC — OCHOBA
KOMOVHATUBHOW U3MEHUYMBOCTMW. POSIb KOMOBUHATVBHOW M3MEHUYMBOCTY B CO3AaHMN
reHeTMYeCcKoro pasHoobpasns B npeenax 04HOro Bmaa.

MyTaumMoHHas W3MEHYMBOCTb. Buabl MyTauWil: reHHble, XPOMOCOMHbIe,
reHomHbole. CMOHTaHHble W MHOYUMPOBAHHble  MyTauuu. FAdepHble U
uuTonnasMaTuyeckue mytaumm. ComMaTUyeckme v nosioBble mMyTauun. MpuumHbl
BO3HWKHOBEHUA  MyTauuin. MyTareHbl W WX BAUSAHWE Ha  OpraHW3Mbl.
3aKOHOMEPHOCTU MyTalMOHHOro npouecca. 3akOH TFOMOJIOTMYECKUX PSALOB B
HacneACcTBEHHON M3MeHumBoCcTU (H.W. BaBunos). BHesfepHas M3MeHUYMBOCTb U
HacneLCTBEHHOCTb.

Dnucenemuxa u INUSEHOMUKA, pPOJlb INUCEHEMUUECKUX gbakmopoe 6
HACIe008aHUU U USMEHYUBOCIU qbeHomunuueCKux NPpU3HAKOB Y OP2AHU3MOE.

JdemoHcTpanuu

MopTpeThl: . e dpus, B. MloraHHceH, H. V1. BaBunos.

Tabnuubl 1 cxembl:  «Bugbl  U3MeHUMBOCTU», «MoAn(MKaLNOHHaA
N3MEHYNBOCTbY, «KombunHatusHas N3MEHUMBOCTb, «Meii03»,
«OnnogoTeopeHmne», «I eHeTuYeckune 3aboneBaHNsA YenoBekay», «Buibl MyTauuii».



O6opyfoBaHVe: XMBble U repbapHble 3K3eMMIsApbl KOMHATHbIX PacTeHWUNA,
PUCYHKW (poTorpaduim) XX1BOTHBIX C PasIMYHbIMU BUAAMU U3MEHUYMBOCTW.

JlaGoparTopHasi padora «WccnegoBaHue 3aKOHOMEPHOCTEM
MOAVN(IMKALMOHHOA  M3MeHUMBOCTU. [1OCTpOeHWe BapuMalMOHHOIO psga U
BapMaLMOHHON KPUBO».

IlpakTuyeckass padora «MyTaumm y gpo3odunbl  (Ha  rOTOBbIX
MUKponpenapaTax)».

Tema 14. I'eHeTHKA YeJIOBEKa

Kapuotun uenoseka. MexayHapofHas nporpaMmMa WCCnefoBaHWA reHoma
yesioBeka. MeTodbl  M3Y4YeHUS  TEHETUKU  YeNloBeKa:  reHeaslorMyecKui,
GNN3HELLOBbIN, LMTOreHEeTUYECKNIA, NonynALMOHHO-CTaTUCTUYECKUIA,
MOEKYNAPHO-TEeHETUYECKMIA. CoBpemeHHOe onpeneneHune reHoTumna:
MOSIHOTEHOMHOE CEKBEHWPOBaHWE, reHOTUMUPOBaHME, B TOM YWUCe C MOMOLLbIO
MLIP-aHann3a. HacneacTBeHHble 3a60/1eBaHUS YesioBeKa. ["eHHble 1 XPOMOCOMHbIE
6onesHn uyenoBeka. bBonesHM €  HacneACTBEHHOW MpPeApacroioXXeHHOCTLH.
3HayeHVe MeAULMHCKOW FeHETUKM B NPefoTBPaLLeHNN U NeYEHUN TEHETUYECKNX
3ab0neBaHM YenoBeka. MeaMKO-reHeTUYecKoe KOHCY/NbTUpoBaHue. CTBOMOBbIE
KNeTKW. MOHATME «TEHETUYECKOro rpysax». OTUYECKMe acneKTbl UCCef0BaHNA B
06/1aCTN pelakTMPOBaHNA FeHOMA 1 CTBOJIOBbIX K/ETOK.

[eHeTUYeCKMe (aKTopbl MOBbILEHHOW YYBCTBUTE/IbHOCTUA 4esioBeKka K
(hM3MYECKOMY N XMMUYECKOMY 3arps3HEHNIO OKpYXKatoLLen cpelbl. eHeTnyeckas
MpeLpacrosioKeHHOCTb Ye/I0BeKa K MaTosiorsm.,

JlemoHcTpanuu

Tabnuubl 1 cxembl: «Kapuotun 4yenoBeka», «MeTofbl N3yYeHUS TeHETUKK
yenoBeka», «I"eHeTUYecKme 3a60/1eBaHNS YeNoBeKay.

IpakTuyeckasn padora «CocTaB/eHVe N aHaNN3 POLOC/IOBHOMN».

Tema 15. Cesrekuusi OpraHu3MoB

[omMecTnkKauma ©n cenekums. 3apoXKaeHvie Cenekunum u  JOMeCcTUKauuu.
Yuyenne H. . BasunoBa 0 LleHTpax MpouCXOXAeHUs ©  MHOroobpasus
KYNbTYPHbIX pacTeHWiA. Ponb cenekumMm B CO3[4aHWM COPTOB PAacTEHMIn U MOpof
XMBOTHbIX. CopT, nopofa, wWTaMMm. 3aKOH T[OMOJIOrMYECKMX pPAdoB B
HacneACTBEHHOMW um3meHumBocTM H. W. BaBwunoBa, ero 3HayeHue And
CeNeKUMOHHOM paboThbl.

MeToabl CenekUMOHHON paboTbl. WMCKYCCTBEHHbIA OTO60P: MacCoBbld U
UHAVBUAYANbHBIA.  JTanbl  KOMOWHAUMOHHOW  cenekumun.  KMcnbiTaHne
npoussoguTener no notomcTsy. OTOGOP MO TFEHOTUNY C MOMOLLBHO OLIEHKM
(heHOTMMNA NOTOMCTBA U OTOOP MO reHOTUMY C NOMOLLbIO aHan3a JHK.

NCKYCCTBEHHbIA ~ MyTareHe3 Kak  MeTOfd  CENeKUMOHHOW  paboTbl.
PagnaumoHHbIN M XUMWUYECKMIA MyTareHe3 Kak UCTOUYHUK MyTauUuid Y KyNbTYPHbIX



(bopM OpraHu3moB. KIcnonb3oBaHME FEHOMHOrO pefakTMpoBaHWA W MeTOA0B
PeKOMOMHaHTHbLIX AHK A58 nonyyeHns UCXOLHOro MaTepuana Ans cenekumm.

[MonyyeHune nosnMnIonaos. BHyTprBMa0Bas rmépugmsaums.
BNM3KOPOACTBEHHOE  CKpeluuBaHMe, WM MHOpuAMHT.  HepoacteeHHoe
CKpeLinBaHve, Unn aytopuauHr. Feteposnc n ero npuyunHbl. Kcnonb3oBaHume
reteposunca B cenekumn. OTpanéHHas rnopuamsauyms. MNpeogoneHne 6Gecnnoams
MEeXBUWA0BbIX TMOpMA0B. JOCTMKEHUS CeNIEKLMN PACTEHUI U XXMBOTHBIX. «3enénas
PEBOIOYUA).

CoxpaHeHMe N n3yyeHne reHeTUYECKMX PecypCcoB Ky/IbTYPHbIX pacTeHWU U
UX  OUKUX  poAauyven  ond  CO3[aHuMsA  HOBbIX  COPTOB UM TMBpMAOB
Ce/IbCKOXO3SINCTBEHHbIX  KYNbTYP.  M3yuenue, coxpamenue u  ynpasieHue
ceHenu4ecKumu pecypcamu CeNbCKOXO03SUCMBEHHbIX U NPOMbBLCIIOBbLX HCUBONIHBIX
6 Yyejix YyayduleHus cyuecmeyrouux u CO30AHUSL HOBbIX I’lOpOO, JUHULL U Kpoccoes, 6
mom 4ucie C npumeHenHuem COBPeMEHHbIX Memoooe HAY4YHbIX uCCJZQOOGaHMIZ,
nepeoosuvlx uoell U NepCneKmu8HbLX MexHON0ULL.

JleMoHCTpauumn

MopTtpetbl: H. . Basunos, . B. MuuypuH, I'. A. KapneueHko, 1. T1.
JNykbAHeHKo, b. J1. Actaypos, H. bopnoyr, . K. benses.

Tabnuubl N cxembl: «LIeHTPbI MPOVCXOXAEHNA 1 MHOT000pa3ns Ky/bTYPHbIX
pacTeHuin», «3akKOH rOMOIOrMYECKUX PAA0B B HaCNeLCTBEHHON WM3MEHUMBOCTU»,
«MeTogpl cenekunn», «OThanéHHas rubpuansauns», «MyTtareHes».

JlaGopaTopnas padora «l/3yyeHne COPTOB KyNbTYPHbIX PaCcTEHWIA 1N NOpPoA,
LOMALLHUX XXUBOTHbIX».

JlaGopaTopHuas padora «/3y4yeHne MeTo0B CeNeKLUMUM PacTEHUI».

IlpakTHueckas padora «[1pMBMBKA PACTEHUIA».

Oxckypeust «OCHOBHblE MeTOAbl M AOCTVDKEHWUA CeNeKuUn pacTeHuin u
YXMBOTHbIX (Ha CeNeKLMOHHYI0 CTaHUMI0, NIEMEHHYH0 hepmy,
COPTOMCNbITATE/IbHbIA  Y4acTOK, B TeM/IMYHOE XO35WCTBO, B JflabopaToputo
arpoyHMBEPCUTETA UIM HAYUYHOTO LIEHTPA)».

Tema 16. BuoTexXHOJIOTHS M CHHTEeTHYECKAsA OHOJIOTUA

OO6beKTbl, MCMNOMb3yeMble B OMOTEXHOMOMMW, — K/IETOYHbIE U TKaHeBble
KYNbTYpbl, MWKPOOPraHn3mbl, Nx XapaKTepUCTUKa. TpaanunoHHasa
buoTexHonorusa:  xneboreyeHue, MOMyYEHNE  KUC/IOMOJSIOYHbIX  MPOAYKTOB,
BUHOAeNne. MUKpPoOMONornyeckmin  cmHTes. OOBLEKTbI  MUKPOOMOMOTMYECKMX
TeXHO/0rnin. NMpon3BoAcTBO 6e/1Ka, aMMHOKMNC/IOT U BUTaMUHOB.

Co3sfaHve TeXHONIOMMIA N UHCTPYMEHTOB Lie/leHanpaBieHHOro M3MeHeHUs U
KOHCTPYMPOBaHNSA reHOMOB C Lie/bi0 NMOJSlyYeHUsa OpraHn3MoB U UX KOMIMOHEHTOB,
COAepXKalunx He BCTpeyaroLLMecs B pupoae OMOCUHTETUYECKUE MYTH.



KneTouHaa vHxeHepus. MeTofbl Ky/bTypbl KNETOK M TKaHe pacTeHuid U
XMBOTHbIX. KpunobaHku. Comartuyeckas rubpuamsaumsa ©  COMaTUYeCKui
ambpuoreHes. lKicnonb3oBaHve ranionfoB B CeNeKUMnU pacTeHWid. [loxyuenue
MOHOKNOHANbHBIX anmumen. Mcnoav3o6anue MOHOKIOHAIbHBIX U NOJUKTOHATIbHbBIX
anmumen 6 meduyure. VICKYCCTBEHHOE OMIOAOTBOPEHME. PEKOHCTPYKLNS
ANLEKNETOK M K/IOHMPOBaHME XXUBOTHbIX. MeTof TpaHChnaHTauum saep KIeTok.
Texnonocuu 03@0p06]l€l—lu}2, KYJbmusupoearnusl u MUKDOKIIORAJIbHO20
PA3SMHOINCEHUA CeNbCKOXO3AUCMBEHHbIX KyJlomyp.

XpOMOCOMHAsA W TreHHas WHXeHepusi. VICKYCCTBEHHbIA CWMHTE3 TeHa U
KOHCTPyMpoBaHue peKoMOuHaHTHbIX OHK. Cozoanue mpanceennvix opeanuzmos.
JOCTKEHNA X NEepcnekTUBbl  XPOMOCOMHOW W TEHHOW  MHXXEHEPUN.
IKOMIOTNYECKME N 3TUYECKME NPO6IEMbI TEHHON NHXEHEPUN.

MeanumHckue 6roTexHonornu. fNoctreHomHasa umposas meamumHa. MLP-
AmarHoctmka. MeTabo/IoOMHbIA  aHann3, TeHOLEHTPUYECKMIA aHain3 npoTeoma
yesioBeKa [N OLEHKM COCTOSIHMA €ero 340po0BbA. Kicnonb3oBaHWe CTBOJIOBbIX
KNneTok. TapretHad Tepanua paka. 3D-6vouHxeHepusi AN paspaboTku
(hyHAaMeHTa/IbHbIX OCHOB MeAMUMHCKUX TEXHOJIOMNiA, CO3[4aHMS KOMIMJIEKCHbIX
TKaHei CoYeTaHMeM TEXHONOMNA TPEXMEPHOIO GUONPUHTUHIA N CKadongmHra
A1 peLleHns 3agay NepcoHaIM3MpPoOBaHHOW MeANLMHbI.

Co3faHne BEKTOPHbIX BaKUMH C LEfblo 0becrneyeHnss KOMOUHMPOBAHHOM
3aWwmTbl 0T BO36yauTeneir OPBW, ycTaHOBNEHWE MOMEKYNAPHbLIX MeXaHU3MOB
(hyHKUnoHMpoBaHna PHK-cogep)kalumx BMPYCOB, Bbi3blBAKOLWMX 0CO60 OMacHbIe
3ab60/1eBaHNA Ye/l0BEKA M XXMBOTHbIX.

JlemoHcTpanuu

Tabnuupl 1 cxembl: «/ICNonb30BaHNE MUKPOOPraHN3MOB B NMPOMbILLIEHHOM
NPON3BOACTBEY», «KNeToYHasa MHXeHepusa», «I eHHasa MHXXeHepusa».

JlaGopaTopHas padora «l/13y4yeHne 06bEKTOB BUOTEXHOIOTUN.,

IIpakTnueckas padora «[1on1yyeHne MOTOYHOKUC/IbIX MPOAYKTOB».

Okckypeust «BMOTEXHONOINA — BaXXHeWWwas npon3BoAUTeNbHas Ccuna
COBPEMEHHOCTM (Ha BUOTEXHONOrNYECKOE NPON3BOACTBO)».

11 KIIACC

Tema 1. 3apoxaenne W pa3BUTHE 3BOJIIOIHOHHBIX MPEIACTABJIEHHH B
OMoJI0OTHH

JBOMOUNOHHAA Teopua Y. [lapBuHa. [1peAnocCbiikKM  BO3HUKHOBEHUS
AapBMHU3Ma. XKM3Hb N Hay4YHas fesiTeNlbHoCTb Y. [apBuHa.

[BWXyLLMe cunbl 3BoMOLMM BUAOB No Y. [apBuHy (BbICOKas MHTEHCUBHOCTb
Pa3MHOXXEHWS  OpPraHWU3MOB, HacnefCcTBeHHad M3MeHYMBOCTb, 0Oopbba  3a
CYLLIECTBOBaHWE, ECTECTBEHHbI U UCKYCCTBEHHbIN 0TOOP).



OdopmneHne cuHTeTUYeckoi Teopun 3sonounn (CTI). HelTpanbHas
Teopus  3sonoumn. CoOBpeMeHHas  3BO/IIOLMOHHAas  Guosorus.  3HadeHue
3BO/IFOLMOHHOM Teoprmn B hOPMMUPOBaHM eCTECTBEHHO-HAYYHOWN KapTUHbI MUpa.

JdeMoHCcTpanuu

MopTpeTbl: Apuctotens, K. JlIuHHen, XK. b. Nlamapk, 3. X. CeHT-Unep, X.
Ktosbe, Y. AapsuH, C. C. YeTtBepukos, M. V. LLmanbrayseH, k. XongeH, O. K.
benses.

Tabnuubl M cxembl: «Cuctema Xuo npupogbl (Mo K. JIMHHe)»,
«JlecTHMUa XmBbIX cywlects (no Jlamapky)», «MexaHu3m (HOPMUPOBaHNA
MPUCMOCOGNEHNIA Yy pacTEHUA U XXMBOTHbIX (M0 Jlamapky)», «KapTa-cxema
MapwpyTa nyTewectsnsa Y. apBuHa», «Haxoaku Y. dapBuHay», «PopMbl 60pbObI
3a cyllecTBoBaHMe», «llopodbl rony6ein», «MHoroobpasne KynbTYPHbIX (OpM
KanycTbl», «lopoabl AOMALLHMX XXUBOTHbIX», «Cxema 06pa3oBaHNs HOBbIX BUA0B
(mo Y. [apBuHy)», «CxemMa COOTHOLUEHUA [OBVDKYLLUMX CWUN  3BOJIOLUNY,
«OCHOBHbIE MOJIOKEHNA CUHTETUYECKOI TEOPUM 3BOIOLUN.

Tema 2. MUKpPOIBOIIOLHSA U €€ Pe3yJIbTATHI

Monynaumsa Kak anemeHTapHas eguHuua asonounn. CoBpeMeHHble METOARI
OLEHKN TeHeTUYeCKoro pasHoobpasusi 1 CTPYKTypbl nonynauuin. ViameHeHve
reHo(oHZa MOonynAuMM KakK 3/1eMEeHTapHOe 3BO/MIOLMOHHOE fABMiEHMe. 3aKOH
reHeTMYecKoro pasHoBecus K. Xapau, B. BanHb6epra.

AnemMeHTapHble (hakTopbl (ABMXKYLLME CUbl) 3BOMOLMKU. MyTaUMOHHBIN
npouecc. KombuHaTMBHAs W3MeHYMBOCTb. [lpeldd TreHOB —  C/ly4ailHble
HeHanpas/ieHHble  M3MEHeHMsi 4acToT alfiefled B nonynsaumax. ekt
OCHoBaTtend. JAggexm oOymuliounoeo eopaviuika. CHUMCEHUE 2eHemUYecKo2o
pasznooobpazus: npuuunsl u cieocmeus. llposenenue sagpghexma Opeiigpa ceros 6
bonvuwux u  manblx  nonynayusx.  Mwurpaumun.  Msonduus  nonynsauui:
reorpadmyeckas (NPoOCTpaHCTBEHHASN), BKoornyeckas (penpoayKTBHas).

ECTeCTBEHHbIA OTOOP — HanpaBNAwLWMA hakTop 3BonoUMKM. PopMbl
€CTeCTBEHHOr0  0TOOpa:  ABWXYLUWMA,  CTabUAM3UPYIOLINA,  pa3pblBatOLLIMN
(an3pynTuBHbIA). TonoBoit 0T60pP. BO3HMKHOBEHME WM 3BOMOLMSA COLMATIbLHOMO
MOBEAEHMS XMBOTHbIX.

[MpnCnoco6ieHHOCTb  OPraHM3MOB  KaK  pe3y/ibTaT  MUKPO3BOJOLUN.
Bo3HMKHOBEHWE  npucnocobneHniAi y  opraHnsamoB.  ApomMopdosbl U
namoagantayun. Mprumepbl NpUCNocobneHnin y opraHM3MoB: MOpPOIorMyecKkue,
(m3monornyeckme,  Guoxummyeckme,  nosedeHYeckne.  OTHOCMTENIbHOCTb
MPUCMoco6/IeHHOCT OpPraHV3MOB.

Bug, ero kputepum © CTpyKTypa. BupgoobpasoBaHuve Kak pesynbrar
MUKPO3BOMOUMK. M30n5UMa — KIIKOYEBOW (haKTop BMA00Gpa3oBaHusA. yTn u
Cnocoobl B1A006pa30oBaHUs: afinonaTpuyeckoe (reorpacuueckoe),



cuMnaTpuyeckoe (sKonoruyeckoe), «MIHOBEHHOE» (monunnonaunsaums,
rmépunamsaymns). AnmtenbHOCTb 3BOJTOLMOHHBIX MPOLLECCOB.

MexaHn3Mbl (DOPMMPOBAHNA BUONOrMYECKOTO pa3HO0bpasus.

Pofb  3BOMOLMOHHOMW  6uonorMm B pas3paboTke Hay4HbIX MEeTOAO0B
COXpaHeHus 6ropasHoobpasnd. MUKpPO3BOIOLMA U KO3BOJIHOLMSA MapasnToB U KX
X035eB. MexaHn3Mbl (DOPMUPOBAHNA YCTOMYMBOCTU K aHTMOMOTUKAM W1 CMOCOObI
60pbObI C Hel.

JdeMoHCcTpanuu

MopTpeTbl: C. C. YeTBepukos, 3. Maip.

Tabnuubl 1 cxembl: «MyTauMOHHasA W3MEHYMBOCTbLY», «[llonMynsAuMOHHaNA
CTPYKTYypa Buga», «Cxema nposiBeHns 3akoHa Xapan—BanHbepra», «[BuxyLume
CWU/Ibl 3BOJTIOLMNY», «DKOMOrMYeckas M30naumMa nonynsaumini ceBaHCKoON qopenm,
«["eorpagmyeckas  M30M1AUMA  JINCTBEHHULI  CMOMPCKOM W NUCTBEHHULbI
[aypCcKom», «MonynaLMOHHbIe BOHbI YACIEHHOCTN XULHMKOB 1 XXepTB», «CxeMa
[ENCTBUA €eCTeCTBEHHOro 0T6opa», «®PopMbl 6OpbObI 32 CYLLECTBOBaHME,
«HAyCTpranbHbIA MenaHu3M», «XXunBble MCKoMaeMble», «MOKPOBUTENbCTBEHHAA
OKpacka XXNBOTHbIX», «[pefynpexaatoLLas OKpacka YKNBOTHbIX,
«®Pusnonornyeckne agantaymm», «IprucnocobseHHOCTb OpraHM3MoB U eé
OTHOCUTENbHOCTbY», «KpuTepumn Buaa», «Buabl-ABONHUKN», «CTPYyKTypa Buaa B
npupoae», «Cnocobbl BMA006pa3oBaHUsS», «leorpaduyeckoe BuA006pa3oBaHMe
TPEX BWOOB faHAblWel», «3IKOM0rMyeckoe BUA000pa30oBaHWEe BULOB CUHULLY,
«Monmnnongbl pacTeHNin», «KanycTHO-pefeyUHbI rnépuay.

O6opyaoBaHue: repbaprn pacTeHWUIA, KONEKLMN HACEKOMbIX, Yydena NTuL, 1
3BEpeil C Mnpumepammn pPas3MYHbIX NPUCNOCOONEHNIA, dydena NTUL, U 3Bepein
pasHbIX BWAOB, Trepbapun pacTeHWid OGAM3KMX BUAOB, 06pPa30BaBLUMXCA
pasMYHbLIMK crocobamu.

JlaGopaTtopuas paGora «BbISIBNEHME W3MEHUMBOCTU Yy 0OCOGE OAHOro
BUa».

JlaGopaTtopnass  paGora  «[lpucnocobneHnss  opraHuUsMoB U KX
OTHOCUTE/IbHasA LieNecoobpasHoCTb».

JlaGopaTopnass padora «CpaBHeHVWe BWAOB MO MOPMOSOrNYECKOMY
KpUTEPUIO».

Tema 3. Makpo3Boonus U €€ pe3yJibTaThl

MeToabl  M3Y4eHMs  Makpo3Bo/ouMK.  [lafeoHTONOrMYecKMe  MeTobl
n3ydeHUs aponoumn. llepexofHble  (OpMbl K (DUNOreHETUYECKME  pPsdbl
OpraH13Mos.

Buoreorpaduueckne metodbl U3yyveHWs 3sonounn. CpaBHeHVE (I0pbl U
(hayHbl MaTepuKoOB W OCTPOBOB. buoreorpaduueckne obnactn 3emnn. Bugbl-
3HAEMUKMN N PESINKTI.



SM6bpronornyeckne U cpaBHUTENbHO-MOPMOIOTNYECKNE METOLbI U3YYeHUS
IBONMOUMN. [eHeTUYeCKMe MexaHU3Mbl 3BOMOLMW OHTOreHesa W MNOsABIEHUA
3BO/IIOLUMOHHbLIX ~ HOBLUECTB.  [OMOMOTMYHbIE W @HANOTUYHbLIE  OpraHbl.
PyguMeHTapHble  opraHbl XU aTaBU3Mb. MonekynapHo-reHeTU4eCcKue,
OMOXUMMYECKME N MaTEMATUYECKME  MeTOAbl  WM3YYeHWs  3BOJIHOLMMN,
[fomMoniornyHble reHbl. CoBpemMeHHble MeTOAbl MOCTPOEHWUS (UIOTEHETUYECKUX
fEPEBLEB.

XPOMOCOMHbIe MyTaLuK 1 3BONKOLNSA FTEHOMOB.

Ob6Lme 3aKOHOMEPHOCTK (MpaBwuna) 3BONKOUUN. [lpunyun cmenst @hyHKkyuil.
HeobpatumocTb 3Bonoumn. AgantvBHas paguauuns. HepaBHOMEPHOCTb TEMMOB
3BONOLMMN.

JleMoHCTpanun

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

Tabnmupl 1 cxembl: «PUNOreHETUYECKUIA PAL NOLAaAN», «APXeOoNTePUKC,
«3Bepo3ybble  Auwepbl»,  «Cterouedanbl»,  «PUHNOMUTLI»,  «CeMeHHble
ManopoTHUKK», «bunoreorpaguueckne 30Hbl 3eman», «[peid) KOHTUHEHTOBY,
«PefnKTbl», «HayasbHble CTauM 3MOPUOHAIBHOTO pPasBUTUSA  MO3BOHOYHbIX
YXMBOTHbIX», «[OMOJIOTMYHbIE W  aHIOTUYHbIE OpraHbl», «PYyAUMEHTbI»,
«ATaBu3MbI», «XPOMOCOMHble Hab0pbl 4YesioBeKa W LWMMMNaH3e», «[ faBHble
HanpasneHNs 3BoNIOLNN», «OB6LLIE 3aKOHOMEPHOCTM 3BOJTIOLINN».

O6opynoBaHMe: KOMMEKUMKN, Tepbapun, MYNSXW WCKOMAeMbIX OCTATKOB
OpraHn3mMoB, MY/ISXKM FOMO/IOTMYHbIX, aHaIOrNYHbIX, PYAMMEHTaPHbIX OpraHoB U
aTaBM3MOB, KOJIEKLMU HACEKOMBIX.

Tema 4. Ilpouncxoxaenne U pa3BuTHE )KU3HA HA 3emJie

HayuHble runoTesbl MPOUCXOXAEHUS XWM3HW Ha 3emne. A6MOreHes u
naHcrnepmus. [JoHay4Hble MpeAcTaB/eHNs 0 3apPOXKAEHUU XKXU3HU (KpeaunuoHK3Mm).
['MnoTe3a NOCTOAHHOIO CamMo3apOXKAEHUA XXN3HU 1 € ONpoBepXKeHne onbiTaMmu .
Peaw, /1. CnannaHuaHu, J1. Mactepa. MponcxoxkaeHme XX13Hm n actpobmrosorus.

OCHOBHbIE aTanbl HeopraHM4yeckKoim 3BOTOLNN. [MnaHeTapHas
(reonoruyeckas) 3softoumMa. XMMUYeCKas 3BONOUUA. ABWOreHHbIA CUHTE3
OpraHNMYecknx BeLLlecTB K3 HeopraHuyeckmx. OnbiT C. Munnepa n . HOpn.
Ob6pa3oBaHne MofMMepPoB K3 MoOHOMepoB. KoauepsaTHad runotesa A. .
OnapuHa, runoTesa nepsuyYHOro 6ynboHa k. XongenHa, reHeTnyeckas rurnoresa
. Ménnepa. Pnbosumbl (T. Yek) m runotesa «mupa PHK» Y. ['mn6epTa.
dopmMmpoBaHne MeMbpaH 1 BO3HNKHOBEHWE MPOTOK/IETKMN.

NcTopmna 3emnm m Metofbl eé u3ydyeHus. lLickonaemble opraHu4yeckue
ocTatkM. [eoxpoHonorma u eé wmetofbl. OTHOCMTenbHas W abCcosnoTHas
reoxXpoHosiorus. ['eoxpoHonornyeckas LWKana: 30HbI, 3pbl, NEPUOAbI, SMNOXN.



HayanbHble 3Tanbl OpraHWYeckon 3Bonouun. [losBfeHne U 3BOMOLMS
MepBbIX K/IETOK. IBONOUMA MeTabonmsma. BO3HMKHOBEHME NEPBbIX 3KOCUCTEM.
CoBpeMeHHble MUKPOOGHbIe BUONNEHKM KaK aHanor nepBbiX Ha 3emMsie COOOLLECTB.
CtpomatonuTel. MNMpoKapnoThbl U 3yKapuoThl.

MponcxoxaeHne ayKapnoT (CMMOKUOreHes). SBOJHOLIMOHHOE MPOUCXOXKAEHME
BUPYCOB. [1pONCXOXKAEHNEe MHOFOK/IETOYHbIX OpraHnsmMoB. BoO3HMKHOBEHME
OCHOBHbIX rpynn MHOTOK/1EeTOYHbIX OpraH13MOB.

OCHOBHble 3Tanbl 3BONOLMM BbICLUMX pacTeHWA. OCHOBHblE apoMOpPXdO3bl
pacTeHuid. Bbixof pacTeHWid Ha cyuwy. [1osiBNeHMEe CMOPOBbIX PacTEHUA W
3aBoeBaHVe UMK cywn. CeMeHHble pacTeHus. [1pouCXoXKaeHVe LIBETKOBbIX
PacTEHUA.

OCHOBHble 3Tanbl 3BOMOUUM XMBOTHOrO Mupa. OCHOBHble apoMop®o3bl
XMBOTHbIX. BeHpcKas (hayHa. KeMOpPUIACKMIA B3pbIB — MOSB/IEHNE COBPEMEHHBIX
TUNOB. epBble XOPA0BbIe XMBOTHbIE. XKU3Hb B BOAE. DBOMOLNSA MO3BOHOYHbIX.
MponcxoxaeHne amuonin n penTuanin. MNponcxXoXaeHne MIEKONMUTAOLWMX W
ntuy,. MpuHUMN  KaoyeBoro apomopdgo3a. OcBOeHWMe 6eCro3BOHOYHLIMU U
MO3BOHOYHbIMW XMBOTHLIMM CYLLN.

Pa3BuTME XM3HM Ha 3emnie Mo 3pam M nepuogam: apxein, npoTepo3oMn,
Naneo3oil, Me3030i, KalHo30M. O6was XapakTepucTuka Kiumata W
reosiormyecknx npoueccos. llosBneHre M pacuBeT XapaKTepHbIX OpraHn3MOB.
YrneobpasoBaHue: ero ycioBusa v BINAHWE Ha ra3oBblil COCTaB aTMOCHepb!.

MaccoBble BbIMMPaHUSA — 3KOMOrMYECKUe KPU3ncbl npowsioro. MpuyrHbl n
CNeACTBMSA MacCOBbIX BbIMMPaHMl. COBPEMEHHbIA 3KOOTMYECKUIA KPU3NC, ero
ocobeHHOCTW. [pobnema coxpaHeHNs 61uopasHo0bpa3ns Ha 3emse.

CoBpemeHHad cucTema OpraHM4eckoro mupa. MpuHUMNbl Knaccudgukaummn
opraHn3moB. OCHOBHbIe CUCTeMaTMYeCKne rpynmbl OpraH1M3MoB.

JeMmoHcTpanuu

MopTpeTbl: ®. Peawn, J1. CnannaHuaHu, J1. MNMactep, L. . MeuHukos, A. W.
OnapuH, K. XongeiH, I'. Ménnep, C. Munnep, I. FOpw.

Tabnmubl 1 cxembl: «Cxema onbita @. Pean», «Cxema onbiTta J1. MNacTtepa no
N3YYeHUI0 CaMo3apoXKaeHusa XnsHm», «Cxema onbita C. Munnepa, . KOpu»,
«OTanbl  HEOPraHWYeckoW  3BOMOLUMKY»,  «[€OXPOHOMOTUYECKas  LUKana,
«HayasibHble 3Tanbl OpraHNYeckor 3BOJIKOLUNY», «Cxema 06pa3oBaHUsi 3yKapunoT
NyTéM cumobunoreHesa», «Cuctema >XMBOM npupofbl», «CTpoeHue BUpyca,
«ApoMopho3bl  pacTeHUn», «PUHNODUTBI», «OAHOKNETOYHbIE BOAOPOC/IN,
«MHOIFOKNETOUHbIE  BOAOPOC/N», «MXu», «[1anopoTHUKN», «I0NI0CEMEHHbIE
pacTeHus», «OpraHbl LBETKOBbIX pacTeHWU», «CXema pasBUTUS >KXMBOTHOIO
MUpa», «ApoMopdo3bl XKMBOTHbIX», «[pocTeliwmne», «KnWeyHONoNOCTHbIEY,
«[1nockue yepBu», «YneHncToHormne», «PbIbbI», «3eMHOBO/HbIE»,



«[pecmbiKatowpecs», «MTnybl», «Mnekonutalowue», «PasBUTUE >XU3HWU B
apXencKou spe», «Pa3BuUTUE XN3HW B MPOTEPO30NCKON 3pe», «Pa3BUTHE XKU3HN B
Mase030MCKOM 3pe», «Pa3BUTME XKU3HU B ME3030MCKOIN ape», «Pa3BuTUe XKN3HN B
KallHO30MCKOM ape», «COBPeMEHHas CMCTeMa OPraHMYecKoro Mypa.

Ob6opynoBaHue: repbapny  pacTeHUA  Pas/IMUHbIX OTAENI0B, KOMIeKUUm
HaCeKOMbIX, BMaXKHbIe MpenapaTbl XXUBOTHbIX, PAKOBMHbI MOJITKOCKOB, KOMIEKL MK
WTNOKOXMX, CKEeNeTbl [MMO3BOHOYHbIX D>KMBOTHbIX, 4ydena MTUL W  3Bepen,
KONNEeKUMM OKaMeHeNoCTel, MOJE3HbIX WCKOMaeMblX, MY/SHKM OpraHnyecKmx
OCTaTKOB OpraHu3MoB.

Bupryaabnas Jabopatopuas pabGora «MogennmposaHue  OMbITOB
Mwunnepa—HOpu nNo n3y4yeHno abMOreHHOro CMHTe3a OPraHNYecKnX CoeaUHeHN B
MepBUYHOI aTMocChepes.

JlaGopaTopHasi pa6ora «M/3yyeHMe N OnNMcaHWe WCKOMAaeMbIX OCTATKOB
[PEBHNX OpPraHn3MOB».

IpakTuyeckasn padora «M3yyeHMe OCOOGEHHOCTE CTPOEHUSI pPacTeHWi
pasHbIX OTAEN0B».

IIpakTuyeckas padora «/13yyeHne 0CO6EHHOCTeN CTPOEHMS NMO3BOHOYHbIX
YXUBOTHbIX».

Tema S. [IpoucxoxkaeHue 4ea0BeKa — AHTPOIIOT eHe3

Pasgens! 1 3aga4v aHTpornosiornn. MeTofbl aHTPONOMOTAN.

CTaHOB/NeHMEe MNpPeACTaBeHWIA O MPOUCXOXAEHUN YenioBeKa. PenmrnosHble
B0O33peHuns. COBpeMeHHbIe Hay4Hble TEOPUMN.

CXO0ACTBO YenoBeKa C XMBOTHbIMU. C1CTEMATUYECKOE MOOXEHWE YesloBeKa.
CBuaeTensCTBa  CXOACTBA  Ye/ioBeKa C  XKMBOTHbIMW:  CPaBHUTE/IbHO-
MOPQONIOrnyecKue, amMBpPUOoNornyeckue, (h1310/10r0-6MOXNMUYECKUE,
noefeH4Yeckme. OTANYMS YenoBeKA OT XKUBOTHbIX. [PAMOX0XAEHME Y KOMIMNEKC
CBAA3aHHbIX C HUM MpPU3HaKOB. Pa3BuUTUE FOI0BHOrO MO3ra M BTOPON CUrHA/IbHOM
CUCTEMBI.

ABuxyLine cunibl (PakTopbl) aHTPOMNOreHesa: 61UONOrMYecKmne, coumnabHbIe.
CoO0THOLLIEHME BMOIOrMYECKMX U CoLMalbHbIX (PaKTOPOB B aHTPOMOreHese.

OCHOBHble CTaAMM aHTpororeHesa. PaHHWe 4enoBeKoOobpasHble 006e3bsHbI
(MPOKOHCY/bI) U paHHKeE MOHrAbI — 06LLMe NpeaKn YenoBeKoobpasHbIX 06e3bsH 1
nofein. ABCTpasionUTeKn — ABYHOrve Npeaky ntogein. Yenosek ymesnblid, nepsble
N3roTOB/NEHUS OpYyaAMiA Tpyda. UenoBekK NpsAMOXOAALUMIA U NEPBbIA BbIXOA, Ntoaei
3a npegenbl  Adpukn.  Yenoek reigenbbeprckui  —  06WmMiA - nNpeaok
HeaH/[epTa/IbCKOro YeslOBEKa M YenoBeKa pasyMHOro. YenoBek HeaHAepPTaIbCKUiM
KakK BWA NOAei XONOAHOro Knumata. YenoBek pasyMHbIA COBPEMEHHOINO TuMa,
[EHNCOBCKNIN  YeNlOBEK, OCBOEHME KOHTWMHEHTOB 3a npegenamu  AQpuku.
ManeoreHeTUKa 1 naseoreHoMmKa.



DBOMIOLMA COBPEMEHHOrO 4YesioBeKa. ECTeCTBEHHbI OTOGOP B NOMynsumsax
yenoBeka. MyTauUMOHHBIA Mpouecc U nosmmopgusm. MonynsaunoHHbIE BOJHBI,
Apeid reHos, Murpaumsa U «3pgekT ocHoBaTens» B NONyNAUMAX COBPEMEHHOMO
YesloBeKa.

Uenoseyeckne pacbl. [MoHATME O pace. bonbline packl: eBponeongHas
(eBpasuickas),  aBCTpasio-HerpoufHasa  (3KBaTopuasibHas),  MOHro/oMAHas
(asnatcko-amepuKaHcKkas). Bpema v nyTu paccenieHusi 4esioBeka Mo MiaHeTe.
EAMHCTBO  YenoBeyeCcKMX pac. HayyHas  HECOCTOATENbHOCTb  pacu3ma.
Mprcnocob/IeHHOCTb  YenoBeka K pasHbIM  YCNOBUAM  OKPY)KAKOLLEn cpefbl.
BnvsHue reorpaduyeckon cpefbl UM Agperd)a reHoB Ha  MOpgonornio  u
(hn3monorunto YenoBeka.

MexaucumnamHapHole  metodbl B m3myeckoinr  (6MoNOrnyeckom)
aHTpornosiorMn.  3BOMIOLMOHHAA  aHTpoMnosiorMa U NaleoaHTPoNnosornsa
YesIoBeYeCKMX Nonynauuii. buocoumanbHble UCCNefoBaHUA MPUPOLbI YesloBeKa.
VccnepoBaHve KO3BOMOLMM BMOMOTMYECKOr0 M COLMAIbHOTO B Ye/I0BEKe.

JleMoHCTpauumn

MopTtpeTsl: Y. dapsuH, J1. lukn, A. A. PornHckuid, M. M. Nepacnmos.

Tabnmupl 1 cxembl: «MeTofbl aHTPOMOMOrMU», «I"0/IOBHON MO3I YeN0BEKa,
«YenoBekoobpasHble 006e3bsHbI», «CKeNeT 4enoBeka W CKENeT  LUMMNaH3e»,
«PyAnMEHTbI U aTaBU3Mbl», «[BUXKYLLME CUMbI aHTPOMOTreHe3a», «3BOOLNOHHOE
APEBO  4YenioBeKa», «ABCTPa/iONUTEK», «YenoBek yMmenblil», «Yenosek
MPAMOXOAALLMIA», «[JeHNCOBCKMIA YenoBek» «HeaHaepTanbLbl», «KpOMaHbOHLbI»,
«[MpenKn yenoBeka», «3Tanbl 3BOOLUN Ye/T0BEKa», «Pacbkl Ye/I0BEKa.

O6opyaoBaHMe:  MYNISHKM  OKaMeHenocTer, NpeaMeToB  MaTepuasibHOM
KyNbTypbl MPeAKoB  4enoBeka, penpogykuum (dortorpadun) KaptuH C
MUMONOrMYECKUMU U BUBNENCKUMIN  CIHOXKETAMU  NMPOUCXOXKAEHMS  YeNOBEKa,
(hoTorpadmm HaxoLoK MCKOMaeMbIX OCTATKOB Ye/IOBEKA, CKE/ET YesioBeka, MOAe b
yepena 4enoBeka M Yepena LIMMMaH3e, MOJeNb KUCTU YenoBeKa W KUCTU
LUMMMaH3e, MOZEeNN Topca NPeAKOB YenoBeka.

Jlaboparopuass padora «/I3yyeHnMe O0COGEHHOCTel CTPOeHUs CKefeTa
4e/lI0BEeKa, CBA3AHHbLIX C NPAMOXOXAEHNEM>.

IIpakTHyeckas padora «/3yyeHre 3KOMOrMYeCKMX agantauuii YenoBeka.

Tema 6. Jxosoruss — HaykKa O B3aMMOOTHOLIEHHMSX OPraHU3MOB H
HAJ0PraHM3MEHHbIX CHCTEM ¢ OKPY KAaIoUleH cpeaoii

3apoxzeHune 1 pas3suTue akonorum B Tpygax A. N'ymbonoara, K. ®. Pynbe,
H. A. CeBepuoBa, 3. I'ekkensa, A. TeHcnn, B. H. Cykauésa. Pasgensl 1 3agauu
aKonoruun. Cea3sb 3KONOrUK C ApYrMMn HayKaMu.



MeToabl akonormun. llonesble Ha6MOAEHUA. OKCMEPUMEHTbI B 3KOJSIOTUN:
NpupogHble ¥ nabopatopHble. MogenmpoBaHne B 3KOMOTUW.  MOHUTOPUHT
OKpY>KatoLLLeW cpefibl: NOKa/IbHbIN, PErnoHasbHbIA 1 rNobanbHbIN.

3HauyeHne 3KOMOTMYECKUX 3HAHWA  ANA  4esioBeKa.  JKO/0rmyeckoe
MMPOBO33PEHNE KaK OCHOBa CBSA3E 4esioBeyecTBa C MpUpoAoin. dopMmpoBaHme
3KOJIOTNYECKOW KYNbTYPbl M 3KOIOMMYECKOW FPaMOTHOCTU Hace/IeHus.

JleMoHCTpanumn

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

Tabnuupl 1 cxembl: «Pa3fgenbl akonornmy», «Metogbl akonorum», «Cxema
MOHUTOPWHIa OKPY>KatoLLEen cpesbl».

JlaGopaTopHas padora «M3yyeHune METOA0B 9KONOrMYeckKnx
nccnenoBaHun».

Tema 7. Opranusmsl U cpeaa OOUTAHUS

3Konornyeckne hakTopbl Y 3aKOHOMEPHOCTK KX aeincTemd. Knaccugukaums
3KOJIOTMYECKMX (haKTOPOB: abNOTUYECKME, OBMOTUYECKME, aHTPOMNOreHHble. O6Lme
3aKOHOMEPHOCTU [eNCTBUSA 3KoMornyeckux akropos. lMpasuno muHumyma (K.
LLinpeHrens, HO. Jlnbux). TonepaHTHOCTb. IBPUOUMOHTHbIE U CTEHOOWOHTHbIE
OpraHu3Mmbl.

AbnoTtunyeckme Gaktopbl. CBeT Kak 3KO/OrMYecku haktop. [elicteue
pasHbIX Yy4aCTKOB CO/IHEYHOrO CreKTpa Ha OpraHu3Mbl. OKOIOrMYecKue rpynnobl
PaCTEHUA W >KMBOTHLIX MO OTHOLUEHWIO K cBeTy. CurHasibHas posb CBeTa.
doTonepmoaunsm.

TemnepaTypa KakK 3KOMOTMYecKWid hakTop. [eincTeme Temnepatypbl Ha
opraHusmbl. OMKMNOTEPMHbIE N TOMOMOTEPMHbIE OPraHn3Mbl. IBPUTEPMHbIE U
CTeHOTePMHbIe OpPraHn3Mbl.

BnaXHOCTb Kak 3KOMOrM4Yeckunin  gaktop. pmrcnocobseHns pacTeHun K
NofAepKaHno BogHOro 6GanaHca. Knaccugukaums pacTeHW No OTHOLLEHUIO K
Boge. MprcnocobneHns XMBOTHLIX K MU3MEHEHWNIO BOAHOIO peXunma.

Cpefbl 06MTaHUS OpraHM3MOB: BOAHas, Ha3eMHO-BO3AyLLHasA, MOYBEHHas,
rnybuvHHas  MoANOYBEHHas,  BHYTPUOPraHm3amMeHHas.  PU3MKO-XUMUYECKME
0COGeHHOCTN cpen 06MTaHMS opraHM3moB. [1pucnoco6/eHnst OpraHnU3MoB K
YXU3HU B pasHbIX cpegax.

buonornyeckne puTmbl. BHeWHME W BHYTPeHHME PUTMbl. CyTOYHbIE W
roAvyHble puTMbl. Mprcnoco6/1eHHOCTb OPraHM3MOB K CE30HHbIM W3MEHEHUAM
YCNOBUI XN3HN.

YKn3HeHHble  (hopMbl  OpraHu3moB. [lOHATME O XKM3HEHHON hopMe.
YKM13HEHHbIe (POPMbI PACTEHWIA: AepeBbs, KYCTapPHUKK, KYCTaPHUYKWA, MHOTONIETHUE



TpaBbl, OAHOMETHWE TpaBbl. YXM3HEHHble (OPMbl >XXMBOTHbLIX: TUAPOOUOHTSI,
re06MoHTbI, a3POO6MOHTLI. OCOBEHHOCTI CTPOEHNSA 1 06pasa XN3HW.

buotuyeckme  haktopbl.  Buabl  OMOTMYECKUX  B3aMMOZENCTBUMN:
KOHKYPEHUMSA, XULLHNYECTBO, CMMOMO3 1 ero (opmbl. MapasmuTnsm, Koonepaums,
MYyTya/in3M, KOMMeHCan3M (KBapTUpaHTCTBO, HaxnebHMYecTBo). HeTpodmnyeckne
B3aumogencTema  (Tonuueckme,  Qopuyeckue,  (habpuyeckne).  3HayeHue
OMOTUYECKNX B3aMMOLENCTBUAMA [N CYLLEeCTBOBaHWA OpraHu3amMoB B Cpeje
06uTaHMA. MPUHLMN KOHKYPEHTHOIO UCK/TKOYEHNS.

JdeMoHCcTpanuu

Tabnuubl N CXembl: «3Koormyeckne haktopbl», «CBETOBOW CMEKTP»,
«OKOMOrMYEeCKMe rpynrbl XXMBOTHbIX MO OTHOLUEHUIO K CBETY», «TenN0KpPOBHbIE
XXMBOTHbIE», «XOMOAHOKPOBHbIE XXMBOTHbIE», «®PU3MONOrMYecKe adantauun
XXUBOTHbIX», «Cpeabl 00UTaHMA OpPraHM3MoB», «bKOMorMyeckne pUTMbI»,
«KM3HEHHbIEe  (DOPMbI  PacTeHWUA»,  «KW3HEHHblE  (OPMbl  XKMBOTHbIX,
«JKOCUCTEMA LLUMPOKOIUCTBEHHOIO fleca», «QKOCUCTEMa XBOMHOIO fiecay, «Llienu
MUTaHNUA», «XULWHUYECTBO», «[llapasntnam», «KOHKypeHUMs», «CrUMOKN03»,
«KOoMMeHcann3m.

O6opyaoBaHMe: repbapun PacTeHUn U XMBOTHbIX, MPUCMOCOOMEHHBIX K
BMIVAHMIO Pa3/INYHbIX 3KOMOMMYECKMX (haKTopoB, repbapun CBETONHOOMBLIX,
TEHeNtOMBbLIX N TEHEBbIHOC/IMBLIX PacTEHWA, CBETONOOMBbIE, TEHeN6uBbIE Y
TeHeBbIHOC/IMBblEe KOMHATHbIE PacTeHUs, repbapun 1 Konekuun TennontoomBbIX,
3MMOCTOWMKNX, MOPO30YCTONUMBBLIX PaCcTeHWI, Yydena NTuL 1 3Bepen, repbapun
pacTeHuid, OTHOCALMXCA K rurpodmTam, Kcepodutam, Me3oputam, KOMHaTHble
pacTeHus AaHHbIX TPYMM, KOMMEKUUN XXMBOTHBIX, 00MTalOLWMX B pasHbIX cpefax,
repbapMm 1 KOMNEKUUW pacTeHUii M XKMBOTHbLIX, 06/1afaloWwmux Yeptamu
MPUCMOCO6/IEHHOCTN K CE30HHLIM WM3MEHEHMSIM YCMIOBUIA KU3HK, repbapumn u
KONNEKUMN PacTEHUA N XKMBOTHBIX Pas/INUHbIX YKU3HEHHbIX (DOPM, KOSNEKUMM
YXMBOTHbIX, Y4aCTBYIOLLMX B PA3IMYHbLIX OMOTUYECKMNX B3aUMOLENCTBUSX.

JlaGopaTtopnasi padora «BbIfBNeHVe npucnocobneHnii OpraHnusMoB K
B/IMSAHWIO CBETa.

JlaGopaTtopuasi padora «BbIfBNeHVe npucnocobneHnii opraHusMoB K
B/IMSHUIO TEMMEPATYPbI».

JlaGoparopuasi padora «AHAaTOMWYECKME OCOBEHHOCTWM pacTeHUA W©3
pasHbIX MeCT 06UTaHMS».

Tema 8. IKo10rusi BUAOB U NOMYJIAMH

OKOMOTNYECKMe  XapaKTepucTuku  nonynauuu.  llonynauma  Kak
bnonorunyeckas cuctema. Ponb HEOAHOPOLHOCTU Cpefbl, (hn3nYecKnx 6apbepos U
0C0BEHHOCTe 61onornm BUAOB B (HOPMMPOBAHUI NPOCTPAHCTBEHHOW CTPYKTYpbI
nonynaumii. OCHOBHble MoKasaTenin MONyNAUMK:  YMUCNEHHOCTb, MOTHOCTb,



BO3pacTHass W MonoBasd CTPYKTypa, POXAaemMoCTb, NPUPOCT, TeMn pPOocCTa,
CMEPTHOCTb, MUTpaLna.

JKonormnyeckaa CTpyKtypa nonynauyuun. OLeHKa YMCNEHHOCTU MONynsauun.
AvHamunka nonynaumm n eé perynaumsa. BUoTuyeckuini noTeHuunan nonynsyuu.
MopenvpoBaHue gUHaMUKN nonynaunn. Kpneble pocta YNCNIEHHOCTU NONYNALMN.
KpuBble BbDKMBaHWA. Perynsaums UMCcieHHOCTW NONynsauuii: posb  (hakTopos,
3aBUCALLMX W He 3aBUCALLMX OT MIOTHOCTU. DKONOrMYeCKmne cTpaTernm Bnaos (r- v
K-cTparerun).

MoHATME 06 3KOMOrMyeckon Huwe Buaa. MectoobutaHme. MHOroMepHas
MOAENb 3KONMOrMYecko Huwn KA. XaTumHCcOHa. Pa3mepbl 3KOM0rMyecKom
HUWW. oTeHUnanbHas 1 peain3oBaHHaa HULLIN.

Bug kKak cuctema nonynsumin. Apeasbl BUAOB. Buabl M MX >KWU3HEHHbIE
CTpaTerun. AKOM0rMYecKne IKBUBAIEHTI.

3aKOHOMEpPHOCTM MNOBEAEHMS U MUTrpauuil XXMBOTHbIX. Buronornyeckue
NHBAa3NN Yy>KepoaHbIX BUAOB.

JleMoHCTpauumn

MopTpeT: OX. V. XaTUMHCOH.

Tabnuupbl M CXeMbl: «JKOMIOTMYECKMEe XapaKTePUCTUKMA  MOMyNAaLum»,
«[lpocTpaHCcTBEHHAA  CTPYKTypa  nonynauumn»,  «BospacTHble  nupamuabl
nonynaunm», «CKOPOCTb  3acefleHUs  MOBEPXHOCTM  3eMIuM  pas/IMYHbIMU
opraHusMamm», «Mogesb 3KON0rnM4eckon HUWm k. . XatunmHcoHa».

O6opyaoBaHue: repbapun pacTeHuin, KONNEKLMMN XKUBOTHBIX.

JlaGopaTtopuass  paGora  «[1pnCNOCOGNEHNS  CEMSIH  PacTEHM K
pacceneHunIo».

Tema 9. Ikos10rus c000IECTB. IKOJOTHIYECKHE CHCTEMBI.

CoobulecTBa opraHvM3moB. buoueHO3 M ero cTpykTtypa. CBAsn Mexay
opraHu3mamu B 6MOLIEHO3E.

Jkocuctema Kak OTKpbiTas cuctema (A. K. TeHcnn). PYHKUMOHAbHbIE
GN0OKA OpraHnM3MoB B 3KOCUCTEME: TMPOAYLEHTbI, KOHCYMEHTbI, PeayLeHTbI.
Tpouyeckne ypoBHW. Tpodmyeckne uUenn M CeTU. AOMOTMYECKME ONOKK
aKocucTeM. [MouBbI 1 UMbl B 3KOCcUCTeMax. KpyrosopoT BELLECTB U NMOTOK 3Heprum
B 9KOCUCTEME.

OCHOBHble  MoOKasaTenn  3KocucTeMbl.  buomacca M nmpoAyKuwms.
JKonornyeckme nupaMmmuibl Yncesn, Giomacchbl U 3HEPTUN.

Jlunamurka sxocucmem. Kamacmpoghuueckue nepecmpoiiku. @aykmyayuu.
HanpaBfieHHble 3aKOHOMEpPHbIE CMeHbl COO0OLLECTB — CyKueccuu. epBuYHbIE 1
BTOPMYHbIE CYKLECCUM W WX TMNPUYMHbL. AHTPOMOreHHble BO3AENCTBUA Ha
cykueccun. KnmmakcHoe coobLectso. briopasHoobpasue 1 nosHoTa KpyrosopoTa
BeLLLEeCTB — OCHOBA YCTOMYMBOCTM COOOBLLIECTB.



[prnpogHbIe 3KOCUCTEMbI. Ixocucmemobl 03€p U pex. IKocucmemovl Mopel U
oKeanos. Ixocucmemol mym)p, Jecoe, cmeneﬁ, nyCcniblHb.

AHTPOMOreHHbIe 3KOCUCTEMbI. Arpoakocuctema. ArpoueHo3. Pasnnuuns
MeXay aHTPONOreHHbIMW U NPUPOAHBLIMIN 3KOCUCTEMAMMN.

Yp6oskocuctembl. OCHOBHble KOMMOHEHTbI ypb6oakocucTeM. [opogckas
nopa n ayHa. CuHaHTponu3aumMs ropoacKoi (ayHbl. Buonornuyeckoe u
X03NCTBEHHOE 3HaYeHMe arpo3KOCUCTEM N YPOOIKOCUCTEM.

3aKOHOMepHOCTY (POPMMPOBaHMS OCHOBHBIX B3aMMOZENCTBUIA OPraHM3MOB B
aKocuctemMax. Ponv kackadnoco 3ggekma u 6udo8-30upukamopos (Kirouesvix
61008) 8 yHKYUOHUposanuu skocucmem. [N€PEHOC SHEPTUN U BELLECTB MeXAy
CMEXHbIMM 3KOCUCTEMAMW. Y CTONYMBOCTb OPraHNM3MOB, NONYAUUA N 3KOCUCTEM
B YC/IOBUAX €CTECTBEHHbIX M @aHTPOMOreHHbIX BO34ENCTBUMN.

Mexanusmul 8030elicmeust 3612p}BHeHuL7 PA3HbIX munoe Ha
Cy60p2aHu3M€HHOM, OpPSAHUSMEHHOM, NONYJIAYUOHHOM U IKOCUCMEMHOM YPOBHAX,
OCHOB6bl 9KoJI02Uu4ecKoco HOPMUPOBAHUA AHMpONOScEHHO2C0 6030€elCmausl.
MeTo40M0rnA MOHUTOPUHITA eCTECTBEHHBIX WU @HTPOMOIrEeHHbIX 3KOCUCTEM.

JleMoHCTpanumn

MopTpeT: A. K. TeHcnn.

Tabnmupl 1 cxembl:  «CTpykTypa  OMOLEHO3a»,  «DKOcuUCTeMa
LUIMPOKO/IUCTBEHHOIO fleca», «3KOCUCTeMa XBOWHOIO fieca», «PYHKUMOHA/IbHbIE
rpynnbl OpPraHM3MOB B 3KOCUCTEMe», «KpyroBOpOT BELUECTB B 3KOCUCTEMEX,
«Llenn nuTaHus (nactouwHas, AeTPUTHas)», «OKOM0rMYecKas nupammnaa Yncen»,
«3JKofornyeckas nvpammga 6uomaccbl», «3IKoMornyeckas nupamuaa Heprum»,
«ObpasoBaHue 6010Ta», «lNepBUyHasA cykueccus», «BocctaHOBNEHME fieca nocse
noXxapa», «39KocucTemMa 03epa», «ArpoueHos», «KpyrosopoT BeLlecTB U MOTOK
3HEPrum B arpoueHose», «Mpumepbl Ypo03KOCUCTEMS.

O6opyaoBaHue: repbaprn pacTeHWNIA, KONEKLMN HACEKOMbIX, Yydena NTuL, 1
3Bepen, repbapun KynbTypHbIX 1 ANKOPaCTYLMX pacTeHWI, akBapnym Kak mMogesb
3KOCUCTEMbI.

IIpakTuyeckas padora «/13yyeHne 1 onmcaHne ypo0o3aKoCUCTEMbI».

JlaGopaTopHasi paGora «l3yyeHne pa3HOOOpa3nsa MeSIKMX MOYBEHHbIX
YNIEHUCTOHOTUX B Pa3HbIX 3KOCUCTEMAX>.

DKcKypeust «KCKYPCUS B TUMUYHBIA BuoreoueHo3 (B Aybpasy, 6epesHsiK,
e/IbHWK, Ha CYXOA0/bHbIA NN NOMMEHHbIV N1yT, 03ep0, 60/10TO)».

DKeKypeusi «IKCKYPCUs B arpo3kocuctemy (Ha none wau B TensiMyHoe
XO035ACTBO)».

Tema 10. buocdepa — riodanbHas 3KOCHCTEMA

Buocthepa — obuiennaHeTapHasd 0060M04Ka 3emnu, rAe CyLIecTBYeT Wnu
CYLLLeCTBOBasa XXU3Hb. Pa3BuTMe npeacTas/ieHnin 0 buociepe B Tpygax 3. 3kocca.



YueHue B. . BepHaackoro o buocepe. O6nactn 6ruocdeps! 1 e€ coctas. XKnBoe
BeLLEeCTBO Grocdepbl 1 ero QyHKUUN.

3aKOHOMEPHOCTY CylLLecTBOBaHNA Grocdepbl. OCobeHHOCTN Grochepbl Kak
rno6anbHOM akocucTeMbl. UHaMMyecKoe paBHOBecUe B buoctepe. KpyroBopoTb!
BELLECTB N BUOreoxummyeckre UMKnbl (Yrnepoaa, asora). PUTMUUYHOCTbL AB/IEHNI
B Grocdgepe.

30HasIbHOCTL  6uoctepbl. oHATME 0 6uome. OCHOBHblE OUOMbI CYLUW:
TYHApPa, XBONHbIe Nleca, CMeLUaHHbIe 1 LUMPOKOIMCTBEHHBIE fIeca, CTEMK, CaBaHHbI,
MYCTbIHW, TPONUYECKNE fIeca, BbICOKOropbs. KNnmart, pacTuTesbHbIA 1 )KUBOTHBIN
MUP GUOMOB CYLLN.

CTpyKTypa 1 (DYHKLMA XKUBbLIX CUCTEM, OLIEHKA UX PECYPCHOr0 NoTeHUMana u
GrochepHbIX YHKLNNA.

JdeMoHCcTpanuu

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

Tabnmupbl 1 cxembl: «I"eocdepbl 3eman», «KpyrosopoT a3oTa B Npupose»,
«KpyroBopoT yrnepoga B npupope», «KpyroBopoT Kucnopoga B NpUpoae»,
«KpyroBopoT Bofbl B npupoge», «OCHOBHble 6MOMbI CyLIn», «KnmmaTnyeckue
nosica 3emMnm», «TyHapa», «Taiira», «CMeLlaHHbIA nec», «LLIMPOKONNCTBEHHBI
nec», «Ctenb», «CaBaHHa», «[yCTbIHA», «TPOMNMYECKNIA NeC.

O6opyfoBaHVe: repbapuny pacTeHNA pasHbIX GOMOB, KOMIEKLMN XKUBOTHbIX.

Tema 11. YesnnoBek u OKpy:ka0IIaf cpeaa

SKONOrnyecKne Kpusucbl M KX NPUYMHbI. Bo3fdeicTBMe YenoBeka Ha
buoctepy. 3arpsisHeHMe BO3OYLLUHOW cpefbl. OxpaHa BO3fyxa. 3arpsisHeHue
BOAHOM cpefbl. OxpaHa BOAHbIX pecypcoB. Pa3spylueHne nouBbl. OXxpaHa
MOYBEHHbIX PECypcoB. /I3meHeHMe KMmMaTa.

AHTPOMNOreHHOe BO3AENCTBME HA PaCTUTENbHBIA N XXMBOTHbIA MUpP. OXpaHa
PacTUTENIbHOTO W >XMBOTHOro Mupa. OCHOBHble MPUHLMMNLI OXpPaHbl NPUPOABHI.
KpacHble KHuUrn. Oco60 oxpaHsemble npupoaHble Tepputopun (OOINIT).
BoTaHn4yeckune cagpbl 1 300/10rMYeCKme NapKu.

OCHOBHblE MPUHUMMbLI YCTOMUYMBOIO PasBUTUA YesioBevecTBa M MPUPOAbI.
PauvoHanbHOE  MpUPOAOMNOSb30BaHNME M COXpaHeHWe  BMONOrM4Yeckoro
pasHoobpasunsa 3emnn. OO6LIME 3aKOHOMEPHOCTU r106a/ibHbIX 3KO/IOTMYEeCKNX
Kpn3ncoB. OCO6EHHOCTY COBPEMEHHOIO KpU3Kca 1 ero BePOATHbIE MOC/EACTBUS.

Pa3BuTMEe METOAOB MOHWUTOPUHra PasBUTUA  OMaCHbIX  TEXHOrEeHHbIX
npoueccoB. Cucmemuvie uUccie008anusi nepexooa K pecypcocbepezaroujeii u
KOHKYDEeHmMOoCcnocooHou snepeemuxe. buonocuuecxkoe pasnooopasue u buopecypcol.
Halﬂ/tOHaJleble uH(j)OpMClL;MOHHble cucmemal, 0680718’%1486”0“4146 docmyn K
unqbopmauuu nO COCMOSAHUIO OmMOENbHbIX 6U006 U 3Kocucmem. Ocroebl



Kopeabunumayuu IKocucmem U Ccnocobo8 6opvobl ¢ OUONOBPEIHCOCHUIMU.
Pexoncmpyrkyus mopckux u nazemHuvix sKocucmenm.

JleMoHCTpanun

Tabnuubl K CcXeMmbl:  «3arpsasHeHWe  atMocepbl»,  «3arpssHeHue
rmgpocdepbl», «3arpssHeHne MouBbl», «lMapHMKOBbIA  3dhdekT», «Oco60
OXpaHsieMble NPUPOAHbIE TEPPUTOPUUNY», «Moaenn ynpasBisemMoro Mupa.
O6opygoBaHue: (oTorpadum OXpaHsSEMbIX PACTEHWIA M XKMBOTHbIX KpacHol
KHUrK Poccuiickoin deaepaumm, KpacHo KHUMM pernoHa.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
BNOJIOTYHU HA YPOBHE CPEJHEI'O OBIIEI'O OGPA3OBAHUA

JIMYHOCTHBIE PE3YJ/IBTATDBI

®roC COO ycraHaBnMBaeT TpeboBaHUS K pe3y/bTaTaMm OCBOEHUA
obyvarowmmucs nporpamm  cpegHero o6uwero o6pasoBaHWA:  IMYHOCTHbIE,
MeTanpeLMeTHbIE N NPeAMETHbIE,

B CTpyKTYpe NMYHOCTHBIX Pe3ynbTaTOB OCBOEHMUSI MPOrpaMMbl No 61Monormm
BblAe/leHbl Cnefytolme COCTaBNAoLME: 0CO3HaHNe 06y4YatoLLMMMCA POCCUICKOIA
rpaXX4aHCKON NAEHTUYHOCTN — FOTOBHOCTU K CaMOPa3BUTUIO, CAMOCTOATE/IbHOCTY
M CaMOOMNPEeAeNeHuto, wuanuuue Mmomueayuu K  0OYYEHUKO  Buonoruu,
yerenanpasiiennoe pazeéumue BHYTPEHHUX YOEXAEHWA NNUYHOCTM Ha OCHOBE
K/HOUEBBbIX LIEHHOCTEM WM WCTOPUYECKUX TpaguuuiA pasBuTUA GMOMOrMYECKOro
3HaHWA, 2comosHocmb u cnocobrnocms 00Y4aIOLLMXCA PYKOBOACTBOBATLCSA B CBOEN
[eATeNIbHOCTN  LLEHHOCTHO-CMbIC/IOBBIMIW  YCTAHOBKaMK, MPUCYLLMMIN  CUCTEME
6uonornyeckoro  06pa3oBaHUs, maauuue  npasocosmanusi  IKONOrMYECKOMN
KY/bTYpbl, cnocobrocmu cmagums LENN N CTPOUTL XXU3HEHHbIE MaHbl.

JINYHOCTHbIE pe3ynbTaTbl OCBOEHUS MPOrpaMMbl Mo 6MONOrMK LOCTUrAKOTCA
B e4MHCTBE Y4eOHOM W BOCNUTATENbHON [eATeNbHOCT B COOTBETCTBUM C
TPaANLNOHHBIMU POCCUACKMMUN COLMOKYNbTYPHBIMU, UCTOPUYECKMUN N [LYXOBHO-
HPaBCTBEHHbLIMW LEHHOCTSAMW, NPUHATLIMKA B OOLLECTBE MpaBuiaMu 1 HopMamu
MoBeAeHMs N CrOCO6CTBYIOT MpoLeccam CaMOMO3HaHWA, CaMOBOCMUTaHUA W
CaMOopasBUTUSA, pPasBUTUA BHYTPEHHEW MNO3ULUUN NNYHOCTW, NaTpMoTU3Ma U
YBXKEHUS K 3aKOHY W1 MpaBoMnopsiaKy, YenoBeky Tpyga 1 cTapLueMy NMOKOSIEHNIO,
B3aMMHOI0 YBaXKEHWs, OEpPeXKHOro OTHOLUEHMSI K Ky/NbTYPHOMY Hacnieimio K
TpaaMumusaM MHOFOHaLUMOHa/IbHOTO Hapoga Poccuiickoin depepaumn, npupoge u
OKpY>KatoLLew cpege.

JINYHOCTHbIE pe3ynbTaTbl OCBOEHWS Y4yebBHOro npegmeta «buonorms»
[0/MKHbI OTPaXXaTb MOTOBHOCTb M CMOCOOHOCTL 06YYatOLLMXCA PYKOBOACTBOBATLCA
COPMMPOBAHHOW BHYTPEHHEN MNO3NLMENA NNYHOCTU, CUCTEMOW LIEHHOCTHbIX
OpVEHTaUMA,  MNO3UTUBHBLIX  BHYTPEHHUX  YOEXAEHWI,  COOTBETCTBYHOLLMX
TPaAWLUMOHHBIM LIEHHOCTSM POCCMIACKOro 06L1ecTBa, PacLUMPEHME >KM3HEHHOMO
OnbITa W OMbITa AeATe/IbHOCTU B MPOLECCE peasin3aumm OCHOBHbIX HanpaB/ieHW
BOCNUTATENbHON AeATeIbHOCTW, B TOM YKC/IE B YaCTU:

1) rpaIaHCKOr0 BOCTIMTAHUS

CPOPMMPOBAHHOCTb FPaXKAaHCKON NO3ULIMM 06YyYatOLLLEroCs Kak akTUBHOIO 1
OTBETCTBEHHOIO Y/IEHa POCCMIACKOro 0OLLIECTBa;

OCO3HaHMe CBOMX KOHCTUTYUMOHHbIX MpaB W 00653aHHOCTEN, YBaXKeHWe
3aKOHa 1 NpaBonopsAKa;



FOTOBHOCTb K COBMECTHOM TBOPYECKOM AeATeNIbHOCTU MpU  CO3AaHuK
yUYebOHbIX NPOEKTOB, PELUEHMN YUYeOHbIX MU MO3HaBaTe/IbHbIX 3a4ay, BbIMOIHEHWUM
BMONOrMYECKMX IKCNEPUMEHTOB;

CMOCOOHOCTL  OMnpefeNaTb  COOCTBEHHYKD MO3ULUMI0O MO  OTHOLUEHUIOD K
SAB/IEHNAM COBPEMEHHOM YXN3HU N OO BACHATD eé;

YMEHNE YUnTblBaTb B CBOMX AENCTBUAX HEOOXOAMMOCTb KOHCTPYKTUBHOMO
B3aMMO/ENCTBMS NHOAEN C pasHbIMU YOEXKAEHNAMM, KYNbTYPHbLIMU LLEHHOCTAMM U
COLMabHBIM MOMOXEHNEM,;

FOTOBHOCTb K COTPYAHMYECTBY B MPOLIECCE COBMECTHOrO BbIMO/HEHUA
yyeOHbIX, MNO3HaBaTe/lbHbIX W  WCCMef0BaTeNIbCKUX 3afay, YBaXKUTENbHOIOo
OTHOLLUEHMSA K MHEHWIO OMMOHEHTOB MpW 06CY>KAEHMN CMOPHbIX BOMPOCOB
OM0/IOTMYECKOro COofePXKaHNs;

FOTOBHOCTb K N'YMaHWTAPHOW 1 BOMIOHTEPCKOMW AeATeNIbHOCTY;

2) NIaTPHOTHYECKOT0 BOCTIUTAHMSA:

cthopMMpPOBaAHHOCTb POCCUIACKOWA rpaXKAaHCKoM NAEHTUYHOCTN,
NaTpMoTU3Ma, YBaXXEHWS K CBOEMY Hapofy, YyBCTBa OTBETCTBEHHOCTW Mepea
PoanHoi, ropAocTM 3a CBOM Kpail, CBOKWO PoAuHY, CBOM £A3blK U KyNbTypy,
MPOLL/OE U HacTosLLee MHOrOHaLMOHaIbHOro Hapoga Poccuu;

LIEHHOCTHOE OTHOLLIEHME K NPUPOLHOMY Hacneamio 1 NaMsTHUKaM Npupoabl,
AOCTVKEHMSIM Poccum B HayKe, UCKYCCTBE, CNOPTE, TEXHONOTUAX, TPYAE;

CMOCOOGHOCTb OLIEHMBATb BK/af POCCUMIACKMX YYEHbIX B CTaHOBMEHME U
pasBuTe 6MONOrMM, MOHMMaHWUS 3HayveHUs OMONOrMM B MNO3HAHUWM 3aKOHOB
MPUPOABLI, B XXM3HM YesloBeKa U COBPEMEHHOMO O6LLECTBA;

naenHas yoeXxaEHHOCTb, rOTOBHOCTb K CMY)KeHWo M 3awmTe OTeyecTsa,
OTBETCTBEHHOCTb 3a ero Ccyaboy;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

0CO3HaHVe AYyXOBHbIX LIEHHOCTEN POCCUNCKOro Haposa,;

CPOPMMPOBAHHOCTb HPABCTBEHHOIO CO3HAHWSA, 3TUYECKOr0 MOBEAEHNS;

CMOCOGHOCTb OLEHMBATL CUTYaUMO M MPUHUMAaTb OCO3HAHHbIE PELLEHNS,
OPVEHTUPYSCb Ha MOPa/IbHO-HPABCTBEHHbIE HOPMbI U LIEHHOCTU;

0CO3HaHVe NIMYHOr0 BK/Maja B MOCTPOEHUE YCTOMYMBOro ByayLLero;

OTBETCTBEHHOE OTHOLLUEHME K CBOUM POAUTENAM, CO3[4aHNI0 CEMbW HA OCHOBE
OCO3HAHHOI0 MPUHATUA LEHHOCTE CEMEMHOM >KM3HW B COOTBETCTBMM C
TpaaMuusaMm HapoaoB Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHUS

3CTETUYECKOE OTHOLUEHME K MUPY, BKIKOYas 3CTETUKY ObITa, Hay4yHOro wu
TEXHWYECKOro TBOPYECTBa, CNopTa, TPyAa, 06LLECTBEHHbLIX OTHOLLUEHMWIA;

MOHMMaHVe 3MOLMOHa/IbHOTO BO3AEeCTBIUA XXUBOI NPUPOAbI U €€ LLleHHOCTH;



FOTOBHOCTb K CaMOBbIP@XEHWIO B PasHbIX BMAAX WCKYCCTBA, CTPeM/eHue
MPOSAB/ATL KAYecTBa TBOPYECKON TMYHOCTY;

S) ¢usnyeckoro BocnuTaHus, GOPMHPOBAHHMSA KYJAbTYPbI 310POBbS U
IMOIIMOHAJIBHOTO 6J1ar0110.11qu[:

MOHMMaHVe W pealn3auMs 340pOBOr0 M 6e30MacHOro 06pasa >KMU3HU
(3nopoBoe  nuTaHWe,  COOMIOLEHVME  TUTMEHWYECKMX MNpaBui U HOPM,
COaflaHCUPOBAHHBIA  PEXMUM  3aHATUWA U OTAbIXa, PperynspHasd Qu3nyeckas
aKTVBHOCTb), OepeXxXHoro, OTBETCTBEHHOrO W KOMMETEHTHOr0 OTHOLUEHUS K
COBCTBEHHOMY (hM3MYECKOMY U MCUXNYECKOMY 3[40P0BbIO;

MOHMMaHVe LEeHHOCTM MpaBuN  WHAMBUAYa/IbHOTO W KOJIIEKTUBHOIO
6e30MacHOro NoBefeHNs B CUTYaUMAX, YTPOXKAIOLLMX 300P0BbI0 1 XXU3HU NOLEN;

OCO3HaHWe MOC/eACTBUIA U HENPUATUA BPeAHbIX NpuBbIYeK (YnoTpebneHus
a/TIKOroNs, HAPKOTUKOB, KYpeHns);

6) TPy10BOI0 BOCIIUTAHMS:

FOTOBHOCTb K TPYZY, 0CO3HaHWe LIeHHOCTM MacTepCTBa, TPYA006ue;

FOTOBHOCTb K AKTUBHOW [eATe/IbHOCTU TEeXHOI0rMYeCKO W COoLMaibHOMN
Hanpas/eHHOCTW, CMOCOOHOCTb MHWULMUPOBATL, NIAHUPOBATL U CAMOCTOATENIbHO
BbINO/HATL TaKYHO AeATeIbHOCTb;

MHTEPEC K pas/inyHbIM cepam NpodeccroHabHON AeATeIbHOCTU, YMEHWe
COBepLUaTb OCO3HaHHbIA BblIGOp OyAaylled npodeccun U pPean3oBbIBaTb
COOCTBEHHbIE XXM3HEHHbIE MaHbl;

rOTOBHOCTb M CMOCOOHOCTb K 00pa3oBaHWIO M CcamM000pa30BaHWMIO Ha
MPOTSHXKEHNN BCEW XKNU3HM,;

7) 3KOJI0rH4eCKOr0 BOCIIUTAHMS:

3KOMOrMYeCKM LienecoobpasHoe OTHOLUEHME K MPUPOLE KaK WCTOYHUKY
XW3HW Ha 3eM/e, OCHOBE eé CYLLeCTBOBaHWS;

MOBbILLIEHNE YPOBHA 3KOMIOMMYECKOW Ky/bTypbl: MNPUOGpeTeHMe OorbiTa
MNaHMPOBaHWS MOCTYNKOB W OLEHKM WX BO3MOXHbIX MNOCMEACTBUA  ANs
OKpY>KatoLLIeW cpefibl;

0CO3HaHWe rnobabHOr0 XapakTepa 3KOMOTMYecKUX Mpobnem n nyTeid nx
peLLeHuns:;

CNOCOOHOCTL WMCMOMb30BaTb MNPUOOpPETaeMble MPU  U3YyYeHUM BUONOTUK
3HAHUA W YMeHUs nNpu  peweHun npobnem, CBfA3aHHbIX C  pauyOHaIbHbIM
NMpYPOAONO/b30BaHNEM  (COG/MIOAEHNe  MNpaBu  MOBefeHWs B MPUPOJE,
HanpaB/eHHbIX Ha COXpPaHeHWe paBHOBECUS B 3KOCUCTEMax, OXpaHy BWAOB,
aKocucTem, brocepsbl);

aKTMBHOE  HenpuaTve  [JeNCTBUWA, MPUHOCAWMX Bped  OKpyXKaroLlen
MNPUPOAHOIA Ccpeae, YMeHVe MPOrHO3MpoBaTb He6MaronpuATHbIE 3KONOrMYeCKme
nocneAcTens NpeanpUHNMaeMblX AeNCTBUIA U NpeaoTBpawaTb nx;



Ha/M4me pasBMTOro 3KOIOrMYECKOro MbILLIEHWS, 3KOTIOTMYECKON KYNbTYpbl,
onbITa [eATeNbHOCTH 3KO0/I0rMYecKom HarpaB/IeHHOCTH, YMEHMS
PYKOBOZCTBOBATLCA UMW B MO3HaBaTe/IbHON, KOMMYHWKATUBHON W COLMasIbHOWA
MPaKTMKe, FOTOBHOCTU K YHYaCTUIO B MPaKTUYECKON AeATeIbHOCTU 3KOI0MMYeCKoM
HanpaBNeHHOCTY;

8) HeHHOCTH HAYYHOr0 TO3HAHMSA:

ChOpMMPOBAHHOCTb MUPOBO33PEHMUS, COOTBETCTBYHOLLETO COBPEMEHHOMY
YPOBHIO Pa3BUTUA HayKn 1 0OLLECTBEHHOW MpPaKTWKWM, OCHOBaHHOIO Ha Auwanore
Ky/IbTyp, CNOCOBCTBYHOLLEr0 0CO3HaHWIO CBOEr0 MecTa B MOUKY/IbTYPHOM MUPE;

COBEPLUEHCTBOBaHME HA3bIKOBOW WM UMTaTeNIbCKOM KyNbTypbl Kak CpeacTsa
B3aMMOZENCTBMA MeXAY NOAbMU 1 MO3HaHWUA MUPa;

MOHWMaHWe cneumpukn O1ONOrMM Kak Hayku, OCO3HaHWA eé ponn B
(hopMMpOBaHNM  PaLMOHA/IbBHOrO Hay4HOro MbILWIEeHWs, CO3[4aHUN LIeNOCTHOrO
NpeacTaBneHns 06 OKpYXKaloLeM MUpe Kak O efMHCTBE NPMPOfAbl, YenoBeka K
o6LLecTBa, B MO3HaHWM NPUPOAHBLIX 3aKOHOMEPHOCTEN W peLleHun npobsem
COXpaHeHus NPUPOAHOro paBHOBECHUS;

yOeXXAEHHOCTb B 3HAYMMOCTM OMONOrMKA AN COBPEMEHHOWN LMBUIN3ALUN:
obecrneyeHns HOBOrO YPOBHSA Pa3BUTUS MeLULMHbLI, CO3AaHWe MNepCrneKTUBHbLIX
OMOTEXHOMOrWIA,  CMOCOGHbLIX  pellaTb  PecypCHble  MPO6MeMbl  Pa3BUTUA
4e/10BEYECTBa, MOMCKa NyTei BbIX0Aa M3 rNobasibHbIX 3KOMOrMYeCKUX NpobremM v
obecrneyeHMss  nepexoga K  YCTOWYMBOMY  pPasBUTUIO,  pauMOHa/IbHOMY
MCNONb30BaHNIO MPUPOAHBLIX PECYPCOB M (POPMMPOBAHUIO HOBLIX CTaHA4ApPTOB
XN3HU;

3aMHTEPECOBAHHOCTb B  MOJyYEHUWU OUOMOINMYECKMX 3HAHUI B LeNsX
MOBbIWeHNA 06Led KynbTypbl, €CTECTBEHHO-Hay4HOW rpPaMOTHOCTK, Kak
COCTaBHOM 4acTu (PYHKLUMOHA/IbHON rpaMOTHOCTX 0By4arowmxcs, (hopMUpyemoit
Mpy U3yyeHumn buonoruu;

MOHMMaHMe CYLLHOCTM METOZO0B MO3HAaHWS, UCMO/b3YeMbIX B €CTECTBEHHbIX
HayKax, CMnoCcOoOHOCTM MCMOMb30BaTb MOMyYaeMble 3HaHWA A1 aHam3a Wu
0OBACHEHUA ABNEHUI OKPYXXatOLLEro Mupa U NPOUCXOAAWMX B HEM NU3MEHEHWA,
yMeHVe fAenaTb 0O0CHOBaHHble 3aK/OYEHUS HA OCHOBE Hay4HbIX (haKTOB W
NMEIOLLMXCA AaHHbIX C Lie/Iblo NOyYeHNs AOCTOBEPHbIX BbIBOAOB;

CMOCOBHOCTL CaMOCTOATE/IbHO WCMO/b30BaTb OMOMOrMYecKne 3HaHUA AN
peLleHmnst Npo61eM B peasibHbIX XXU3HEHHbIX CUTYaUUsX;

OCO3HaHMEe LIEHHOCTU Hay4yHOW [esTeNlbHOCTU, FOTOBHOCTb OCYLUECTBAATb
MPOEKTHYIO 1 UCCNeL0BaTeNIbCKYIO AeATeIbHOCTb MHAMBUAYALHO U B FPYMMe;

FOTOBHOCTb M CMOCOOHOCTb K HEMpepbiBHOMY  00pa3oBaHUO U
CaMo06pa3oBaHNto, K aKTMBHOMY MOJlyYEHUIO HOBbIX 3HaHWI No 6uonorun B
COOTBETCTBUN C XXM3HEHHbLIMW NOTPEBHOCTAMMN.



METAIIPEJIMETHBIE PE3YJIBTATBI

MeTanpeaMeTHble pe3ynbTaTbl OCBOEHWSI Y4ebHOro npeameTa «Buonormsy»
BK/IOYAIOT: 3HauMMble A1 (HOPMUPOBAHMS MUPOBO33PEHNST  0BYYatOLLIMXCS
MEXANCUMNNHAPHbIE (MeXNpPeaMEeTHbIe) 06LLEeHayUHble MOHATMS, OTpaXKatoLme
LLeNOCTHOCTb Hay4yHOW KapTWHbI Mupa W Cneuuduky MeTOAOB MO3HaHMS,
NCMO/Mb3yeMbIX B €CTECTBEHHbIX HayKax (BELLECTBO, 3HEPrus, siBNeHue, NpoLecc,
cucTeMa, Hay4HbIli (hakT, NPUHLWM, TUNOTe3a, 3aKOHOMEPHOCTb, 3aKOH, Teopus,
nccnefioBaHWe,  HabMOfeHWe,  W3MepeHue,  3KCMEPUMEHT U ApYrue);
YHUBepCanbHble Yy4yebHble AelcTBUS  (MO3HaBaTe/lbHble, KOMMYHUKATUBHbIE,

perynsiTuBHble), ob6ecneymBaroLLme thopMmpoBaHue (hyHKLMOHaIbHOA
rPamMOTHOCTM U COLMANbHOM  KOMMETEHLMM  OOYYatoLIMXCS; CMOCOOHOCTb
06yyaroLLmXcs MCMNONb30BaTh OCBOEHHble MEXANCLMNMHAPHBIE,

MMPOBO33PEHYECKME  3HAHMS W YHUMBEpPCa/lbHble y4yebHble  [eiCcTBUA B
Mo3HaBaTe/lbHOM U COLMaNbHOM NpakTUKe.

B pesynbtate uM3yyeHUss OMONOrMM Ha YPOBHE CPeAHero o6Lero
obpa3oBaHMa Yy obyuvatowlerocsa OyayT  CcHOPMUPOBaAHbI  MO3HaBaTeSIbHble
YHMBEpCa/IbHble Y4YebHble AeACTBUA, KOMMYHUKATUBHbIE YHUBEPCA/IbHbIE YYeOHble
[eVCTBUA, PerynsTvBHble YHUBepPCa/bHble Y4yeOHble [eNCTBMS, COBMECTHas
[eATeNbHOCTb.

MeTanpe4MeTHble pe3ynbTaTbl OCBOEHUS MpPOrpammbl CpPeAHEro o6Lero
06pa3oBaHNs LO/MKHbI OTPaXKaTb:

OBJIaIleHHe YHUBEPCAJIBbHBIMHA y‘leﬁHLIMI/I MO3HABATECJIbHBIMHU
AEeHCTBUSIMMU:

1) 6a3oBbIe JJOrHYecKHe JAeiiCTBHS:

CaMOCTOATENbHO  (hOopMy/nMpoBaTb M akTyanmsmpoBaTb  Npobnemy,
paccMaTpuBaTb €€ BCECTOPOHHE;

MCNONb30BaTb MPU OCBOEHUW 3HAHWMI MPUEMbI JIOTMYECKOrO MbILIEHNS
(aHanu3a, cMHTe3a, CpaBHeHMS, KnaccumKkaumm, 0606LLEHNS), pacKpbIBaTb CMbIC
BMO/IOTNYECKMX NMOHATUIA (BbIAENATL MX XapaKTepHble MPU3HaKK, ycTaHaBMBaTb
CBA3U C APYTMMU MOHATUAMMW);

OnpeaenaTb Lenn [AesATeNbHOCTW, 3afaBasi napameTpbl U KPUTEPUM UX
[AOCTUDKEHUS, COOTHOCUTbL Pe3y/bTaTbl AeATeNlbHOCTU C NOCTaB/IEHHbIMU LENSAMU;

1CMoNb30BaTb BUONOrMYECKUe MOHATUA A5 06bACHEHNA (DAKTOB N ABNEHUIN
YKMBOW NpUpoabl;

CTPOUTb NOrnyeckne paccyxgeHus (MHOAYKTUBHbIE, [AeAYyKTUBHbIE, MO
aHanormun), BbIsSIBNATb 3aKOHOMEPHOCTU W MPOTMBOPEUMS B paccMaTpuBaeMblX
SIBNEHUAX, (DOPMYNIMPOBATb BbIBOAbI U 3aK/THOYEHNS;

MPUMEHATb  CXEMHO-MOJeNlbHble  CpeAcTBa AN MNPeAcTaB/eHUs
CYLLIECTBEHHbIX CBSI3ei M OTHOLLEHWIA B M3y4YaeMbIX OGMOMOrMYecKNX 06bekTax, a



TaKKe  MNPOTMBOPEYMA  pasHOro  pofa,  BbIABEHHbIX B Pas3/IMYHbIX
NH(OPMALMOHHBIX UCTOYHUKAX;

paspabaTbiBaTb N/aH pelleHns npobneMbl C YYETOM aHa/M3a MMEOLLMXCA
MaTepuasibHbIX U HemaTepuasibHbIX PeCYpCOB;

BHOCWTb KOPPEKTWBLI B AeATE/IbHOCTb, OLIEHNBATb COOTBETCTBME Pe3y/bTaToB
LIeNsiM, OLIeHMBATb PUCKW MOCNEACTBUN AeATEIbHOCTH;

KOOPANHMPOBaTbL U BLIMOSHATL  paboTy B YCNOBUAX  peasibHOro,
BUPTYa/IbHOr0 ¥ KOMBUHMPOBAHHOI O B3aMMOLENCTBUS;

pa3BMBaTb KpeaTUBHOE MbILLIEHWE NMPU PELLEHUMN XU3HEHHbIX NPobiem.

2) 6a30BbI€e HCCJIEI0BATEIbCKHE AelCTBHUS:

B/lafieTb HaBbIKamMy y4ebHO-UCCne0BaTeNlbCKOM U MPOEKTHOW AeaTeNbHOCTH,
HaBblkaMX  paspelleHns  npobnem, CrOCOOHOCTbIO WM TOTOBHOCTbK K
CaMOoCTOSATE/IbHOMY NMOWCKY METOZO0B PeLLeHNs NPaKTUYecKnx 3afad, NprUMeHeHnto
Pa3INYHbIX METOA0B MO3HAHUS;

MCMOMb30BaTb pPas3NYHble BUAbl AEATENbHOCTU MO MOMYYEHUO HOBOrO
3HaHWA, €ero WHTepnpeTauuu, nNpPeobpasoBaHUIO N MPUMEHEHUIO B YYeBOHbIX
CUTYyaUusx, B TOM YMC/e Npu co3haHnN y4ebHbIX U CoLMabHbIX NMPOEKTOB;

(hopMMpOBaTb HayYHbIA TUM MbILLMEHUS, BNaAeTb HAYYHOW TEPMUHOMOIMEN,
K/TIOUEBLIMW NOHATUSAMW U METOAAMM;

CTaBUTb M (HOPMYNMpPoBaTb COOCTBEHHblE 3afayn B 006pa3oBaTe/IbHOW
AEeATENbHOCTU U YXXU3HEHHbIX CUTYaUUsX;

BbISIBNATb MPUYNHHO-CNEACTBEHHbIE CBA3M W aKTya/iM3MpoBaTh 3afaqy,
BblABUraTb FUMOTe3y €€ pelleHWs, Haxo4MTb aprymeHTbl A/ [oKasaTe/bCTBa
CBOMX YTBEPXKAEHWIA, 3a[jaBaTb NapameTpbl U KPUTEPUN PeLLEHUS;

aHaM3MpoBaTb MOJlyYeHHble B XOfe pPelleHns 3adayn  pesynbTarhl,
KPUTUYECKM OLEHMBATb UX [LOCTOBEPHOCTb, MPOrHO3MPOBaTh U3MEHEHWE B HOBbIX
YCNOBUSIX;

[iaBaTb OLEHKY HOBbIM CUTYaLMAM, OLEeHMBATb NPUOBPETEHHDIM OMbIT;

OCYLLeCTB/ATL Lie/leHanpas/ieHHbIN MOWCK MepeHoca CPefcTB M Cnocobos
LeiCTBUNA B NPOMECCUOHANBbHYIO CPeLY;

YMeTb MEePeHOCUTb 3HaHWA B MO3HABATE/IbHYI0 M MPaKTUYECKYH 06/1acTu
XN3HEAeATeIbHOCTH;

YMETb MHTErpMpoBaTh 3HaHWS U3 pasHbIX NPeAMETHbIX 06/1acTe;

BblABUraTb HOBblE WAeW, NpednaraTb OpUrMHaIbHble MOAXOAbI N PeLLeHus,
CTaBUTb NPo6eMbI U 3aaa4m, JOMYCKalOLMe a/lbTepHATUBHbIE PeLLeHNs.

3) paGora c ungopmanmeii:

OPUEHTMPOBATLCA B Pas/IMUHbIX UCTOYHMKAX MHOPMaLUMn (TEKCTe Y4eBHOro
nocobumsi, Hay4yHO-MONYNsPHOA NUTepaType, OMONOrMYECKMX  CroBapsiX MU
CMpaBOYHNKAX, KOMMbIOTEPHbIX 6aszax [aHHbIX, B VIHTepHeTe), aHa/M3MpoBaThb



NH(OPMaLMIO pa3/IMyHbIX BULOB M (DOPM MpPeLCTaB/IEHUS, KPUTUYECKN OLeHNBaThb
eé OCTOBEPHOCTb Y HEMPOTMBOPEUNBOCTb;

(hopMynMpoBaTb 3anpocbl Y MPUMEHATb Pas3/iMyHble METOAbl MNP MOUCKE Y
0T60pe 6MONOrMYECKOn MH(opMaLMK, HEOBXOANMON AN BbINOHEHUS YYeBHbIX
3ajav;

npuobpeTatb OMbIT WCMO/b30BaHUA MH(OPMALMOHHO-KOMMYHUKATUBHBIX
TEXHO/IOrNiA, COBEPLLUEHCTBOBATb Ky/IbTYpY aKTMBHOIO UCMO/b30BaHUS Pas3/IMYHbIX
MOWCKOBbIX CUCTEM;

CaMOCTOATE/IbHO  BblOMpPaTb  ONTUMAIbHYKO  (POPMY  MpeLCcTaB/eHuns
61010rMYecKoin MHopMaumn (Cxembl, rpadukn, anarpaMmmbl, TabnnLbl, PUCYHKN
n fpyroe);

MCMOoMb30BaTb HAy4HbIM S3bIK B KayecTBe CcpefctBa npu pabote cC
OMONOrNMYECKON  MHOPMAaUMEn: MNPUMEHATb  XUMUYECKUe, (U3NYEcKue W
MaTemMaTMyeckme 3HakuM U CUMBO/bI, (hopMynbl, abbpeBmaTypy, HOMEHKNATypy,
MCNonb3oBaTb M NpPeobpas3oBbiBaTb  3HAKOBO-CMMBO/IMYECKME — CPefcTBa
HarnsagHocTw;

BfafeTb  HaBblkaMu  pacno3HaBaHMs M 3aWuUTbl  UHQopMaumm,
NHHOPMaLMOHHOM 6e30MacHOCTU IMYHOCTW.

OB.]IaIleHI/Ie YHUBEPCAJIbHBIMHA KOMMYHUKATUBHBIMHA IlCﬁCTBI/IHMI/It

1) o0menume:

OCYLLECTB/IATb KOMMYHUMKaLMM BO BCEX Chepax »XM3HW, aKTUBHO y4acTBOBaTb
B Avasiore Wi AUCKYCCUM MO CYLLECTBY 00CY)XAaemoin Tembl (YMeHMe 3ajaBaThb
BOMNPOCHI, BbICKA3bIBaTb CYXJEHWUS OTHOCWUTE/IbHO BbIMOJIHEHMS MpefiaraeMon
3aja4un, yunTbIBaTb UHTEPECHI U COrNacoBaHHOCTbL MO3ULMIA APYrUX YHaCTHUKOB
Aananora unn QUCKyccun);

pacno3HaBaTb HeBepbasibHble CpeAcTBa OOLLEHMS, MOHUMATb 3HayeHue
COUMabHbIX 3HAKOB, MPeAnoChINIOK BO3HWKHOBEHMS KOH(IMKTHLIX CUTYaLMWiA,
YMETb CMsiryaTb KOH(DMKTbI M BECTU MEPEroBOpbI;

BNafeTb pas/InyHbIMK Crocobamm 06LEeHNS M B3aUMOAECTBUS, MOHUMATb
HaMepeHus ApYrux Ngein, NposBnaTb YBaXKUTENIbHOE OTHOLLEHME K COBeCeJHUKY
N B KOPPEKTHOI hopme (hopMyIMpoBaTb CBON BO3PAXKEHWS;

Pa3BEPHYTO W JIOTMYHO M3/araTb CBOK TOYKY 3PEHUS C MCMO/b30BaHMEM
A3bIKOBbIX CPeLCTB.

2) COBMeCTHAas eSITeJIbHOCTh:

MOHMMATb M UCMOMb30BaTh MPenMyLLecTBa KOMaHAHOW U MHAMBUAYabHOM
paboTbl NPV peLleHnn 61MoNornyYeckKor NPobemsl, 060CHOBbIBaTb HEOBXOANMOCTb
MPYMEHeHNs rPYNMoBbIX (DOPM B3aMMOAENCTBUSA MPY PeLleHNN Y4eBHO 3a4auu;

BbIOMpaTb TeMaTWKy W METOAbl COBMECTHbIX AEWCTBUMA C YYETOM O6LMX
NHTEPECOB 1 BO3MOXXHOCTE KaXKAO0ro YneHa KOJNEKTUBA;



MPUHMMATL  LUen  COBMECTHOW  AeATeNlbHOCTW, OpraHv30BbiBaTb U
KOOPANHMPOBaTL [AEWCTBUA MO e& AOCTVDKEHWIO: COCTaBMsATb MMaH AeCTBUiM,
pacnpegensite ponv C Y4YETOM MHEHMIn Y4aCTHWUKOB, 00CYKaaTb pe3ysnbTarhbl
COBMECTHO# paboThl;

OLeHMBaTb KayeCTBO CBOEro BK/afa WM Kaxoro y4yaCTHMKa KOMaHAbl B
06LLUMIA pe3ynbTaT Mo pa3paboTaHHbIM KPUTEPUSM,;

npegnaraTb HOBble MPOEKTbI, OUEHMBaTb MWAEW C MO3ULUN  HOBU3HBI,
OPUIMHAIBHOCTU, NPAKTUYECKOW 3HAYMMOCTW;

OCYLLECTB/NATb MO3UTUBHOE CTpATErMyecKoe MoBefeHVe B  Pas/IMyHbIX
CUTYyaumax, NPOsSBNATL TBOPYECTBO U BOOOPaXKEHNE, ObITb MHULMATUBHBIM.

OBJIa)IeHl/Ie YHUBEPCAJIBHBIMHU PETrYJIATUBHBIMU IleﬁCTBHﬂMH:

1) camoopranu3anusi:

MCNONb30BaTb OMONOrMYECKMe 3HaHWUS [ONS BbISBNEHUA MPO6neM M UX
PELLEHNS B XXM3HEHHbIX U YUYeBHbIX CUTYaLnAX;

BblGMpaTb Ha OCHOBE OWMOMOrMYECKMX 3HAHWIA LieNeBble U CMbIC/IOBbIE
YCTAHOBKW B CBOMX AENCTBUAX U MOCTYMKax MO OTHOLUEHWIO K XXMBOI NPUPOSE,
CBOEMY 30P0BbI0 M 340POBLI0 OKPYIXKAKOLLMX;

CaMOCTOSATE/IbHO OCYLLECTB/IATL MO3HABATE/IbHYHO [eATeNbHOCTb, BbIABNATb
Npo6nemMbl, CTaBUTb U (DOPMYNIMPOBaTb COOCTBEHHbIE 3aa4M B 06pa30BaTe/IbHOiA
[eATeNbHOCTU U XXU3HEHHbIX CUTYaLUsX;

CaMOCTOATE/IbHO  COCTaBNATb  M/iaH  PeweHns npobreMbl € YYETOM
MMEIOLLIMXCSA PECYPCOB, COOCTBEHHbLIX BO3MOXHOCTEW U MPeanoYTeHNI;

[iaBaTb OLEHKY HOBbIM CUTyaUUsiM;

pacLUMPSATL PaMKK Y4eBHOro npegmeTa Ha OCHOBE JIMYHbIX MPEANOYTEHNI;

[enaTb 0CO3HaHHbIA BbIGOP, aprymMeHTMPOBaThb ero, 6patb OTBETCTBEHHOCTb
3a peLUeHue;

OLeHMBaTb MPUOBPETEHHDI OMbIT;

CMoco6CTBOBaTL (HOPMUPOBAHMIO U MPOSIBMIEHNIO LUMPOKOW 3pyauumMm B
pasHbIX 006/1acTAX 3HaHWI, MOCTOAHHO MOBbIWATL CBOW 06pa3oBaTeflbHbIA ©
KY/NbTYPHbIA YPOBEHb.

2) CAMOKOHTPOJIb:

[laBaTb OLEHKY HOBbIM CUTYyaLMsiM, BHOCUTb KOPPEKTMBbI B [eATENIbHOCTb,
OLleHMBaTb COOTBETCTBME PE3Y/IbTATOB Le/IAM;

BNafeTb  HaBblKaMu  MO3HaBaTe/IbHOW  pepyieKCUM  KaK  OCO3HaHWS
COBEpPLUAEMbIX AEACTBMI U MbICUTENbHBLIX MPOLLECCOB, WX Pe3y/nbTaToB U
OCHOBaHWIA, UCMOo/b30BaTb NPUEMbI petiieKCMn ANS OLEHKM CUMTyauuu, Bbl6opa
BEPHOI0 peLleHus;

YMEeTb OLEHMBATb PUCKA W CBOEBPEMEHHO MPUHUMATbL PELLeHNs MO KX
CHVDKEHNIO;



NPUHMMATb MOTUBbI M aprymMeHTbl APYrUX Mpu aHaivMse pe3ynbTaToB
AESTENbHOCTY;

3) npuHsTHE CedsI M IPYTrUX:

NPUHUMAaTb Ce6s, MOHUMas CBOW HeOCTaTKN U AOCTONHCTBA;

NPUHUMaTb MOTWMBbI W apryMeHTbl Apyrux npu aHaiuse pesynbTaToB
AESTENbHOCTK;

NpW3HaBaTb CBOE MPaBO 1 NPaBO APYrMX Ha OLUNOKN;

pa3BMBaTb CMNOCOBHOCTb MOHMMATL MUP C MO3NLIMK APYroro YenoBekKa.

INPEJIMETHBIE PE3YJIBTATbBI

MpesmeTHble pe3y/ibTaTbl OCBOEHMSI COAepXXaHus YyyebHOro npeamera
«buonorna» Ha yrny6néHHOM YpOBHe OpWEHTMPOBaHbI Ha 0becrieyeHue
npounbHOro  obydyeHuss  obydarowmxca  6uonormv.  OHKM  BK/IKOYAKOT:
crneyudguyeckre ns 61MoN0rMm HayyHble 3HaHUS, YMEHUS 1 CNOCO6bI AENCTBUIA NO
OCBOEHWIO, MHTEpnpeTaumMm 1 npeobpasoBaHUIO 3HAHWUIA, BUAbI AeATE/IbHOCTU MO
MOJTYYEHUIO HOBbIX 3HAHWUW U UX NPUMEHEHUIO B Pa3/INYHbIX YYeOHbIX, & TAKXKe B
peaslbHbIX YXU3HEeHHbIX cUTyaumax. MNpeaMeTHble pe3ynbTartbl NpeacTas/ieHbl Mo
rofam n3y4yeHus.

MpeaMeTHble pe3ynbTaTbl OCBOEHUA y4yebHOro npegmeta «buonorus» B 10
Knacce [JOMKHbI 0TpaXKaTb:

C(POPMMPOBAHHOCTL 3HAHWA O MecTe W poinm 6GuosorMM B CUCTEMe
eCTECTBEHHbIX HayK, B (DOPMUPOBaHMN eCTeCTBEHHO-HaY4YHON KapTWHbI MUPa, B
MO3HAHWM  3aKOHOB  MPMPOAbl W peweHunM  NpobsieM  paunoHaIbHOTo
MPYPOAONO/L30BaHNSA, O BKNae POCCUMCKUX U 3apyDeXHbIX YYEHbIX B pa3sBUTHE
buosnoruu;

BlafleHne  CUCTeMOW  OMONOrMYECKMX  3HaHW, KOTOpas  BK/IOYaeT:
OCHOBOMNoOJararowye 6OUOMOrMYecKne TePMUHbI U MOHATUA (KM3Hb, KIIETKa,
opraHusM, MmeTabonmMsMm, romeoctas, CaMOpPerynsauus, CamMoBOCMPOU3BEAeHNE,
HacnefCTBEHHOCTb, WM3MEHUMBOCTb, POCT M pasBUTUE), BMOMOTMYECKME Teopuu
(kneTouHasa Teopua T. LLiBaHHa, M. LLIneigeHa, P. BupxoBa, XpOMOCOMHas Teopus
HacneacTeeHHocT T. MopraHa), ydeHusa (H. . BaBunoBa — 0 LeHTpax
MHOroobpasns 1 MNPOUCXOXAEHWUA  KY/IbTYPHbIX ~ PacTeHWi),  3aKOHbI
(egmnHo06pa3sns MOTOMKOB MepPBOrO MOKO/EHUS, PacLLEensieHns, YNCTOTbl ramerT,
HesaBMCUMOro HacnegosaHua [.  MeHgena, TrOMONOINYECKUX pPALOB B
Hac/neACTBEHHOWA N3MEHYMBOCTH H. . BasunoBa), NPUHLMNBI
(KOMMnemeHTapHOCTK);

BflafleHne OCHOBHbIMM METOLaMW HAay4YHOro MO3HaHWs, WCMO/b3YeMbIX B
OMOMIOTNYECKMX  WUCCNELOBaHUAX >KMBbIX OOBLEKTOB (OnucaHue, W3MepeHue,
HabnoLeHNe, IKCNEPUMEHT);



YMEeHME BblAeNIATb CYLLECTBEHHbIE MPU3HAKN: BUPYCOB, KNETOK NMPOKapuoT U
3YKapunoT, OAHOK/METOYHbIX WM MHOrFOKNETOYHbIX OpraHu3mMoB, B TOM 4MUC/ie
GakTepuii, rprboB, PacTEHWNIA, XXMBOTHbIX U YesloBeKa, CTPOEHWS OpraHoB 1 CUCTEM
OpPraHoOB pacTeHWI, XXMBOTHbIX, YeN0BeKa, MNPOLECCOB XKM3HEAeATe/IbHOCTH,
MPOTeKaloLWwmMx B OpraHnM3mMax pacTeHWi, XUBOTHbLIX U YesloBeKa, GMOIOrnMYecKnx
npoueccoB: obMeHa BeLecTB (MeTabonM3m), NpeBpaLleHns 3HEPTUK, BPOXKEHUS,
aBTOTPOHOr0 M reTepoTPOHOro TUMOB NUTaHKA, (DOTOCUHTE3A U XEMOCUHTE3A,
MWUTO3a, Meli03a, raMeToreHesa, amopuoreHesa, NOCTIMOPUOHANILHOIO Pa3BUTHS,
Pa3MHOXEHWUSA,  WHAMBUAYaNbHOr0  pasBUTUA  opraHmsma  (OHTOreHesa),
B3aMMO/ENCTBMSA reHOB, reTeposunca, MCKYCCTBEHHOIo 0T60pa;

YMeHMe YCTaHaB/MBaTb B3aMMOCBS3M MeXAY OpraHougamum KneTkn u ux
(YHKUMAMM, CTPOEHMEM KNETOK pasHbIX TKaHeW WM UX (YHKUMAMUK, MeXay
opraHaMnM M CUCTEMaMW OpraHOB Y PaCTEHWiA, >XMBOTHbIX W YenoBeka U WX
QYHKUMAMA, MEXAY CUCTEMAMU OpPraHoB U UX (YHKUMAMU, MeXAy 3Tanamu
obMeHa BeLLecTB, aTanaMm KIeTOUHOro LUMKAA U XM3HEHHbIX LIMK/I0B OPraHn3moB,
aTanamn 3MOPUOHAILHOIO PasBUTWUA, FEHOTUNOM W (DEHOTUMNOM, (PEHOTUMOM W
(hakTOpaMu cpefbl 0OUTaHUS;

YMEeHUe BbISBNATb OT/IMYMTE/NbHbIE MPU3HAKM XXMBbIX CUCTEM, B TOM YuC/e
PaCTEHWUIA, XXMBOTHbIX 1 Ye/I0BEKa;

YMeHMEe WCMo/Mb30BaTb COOTBETCTBYIOLME aprymMeHTbl, OMOIOMMYECKYHO
TEPMUHOMNOTMIO U CUMBOJIMKY A1 [lOKa3aTeNbCTBa POACTBA OPraHn3MOB PasHbIX
CUCTEMATUYECKUX rPYN;

YMeHMe peLuaTb 61onormyeckune 3a4adm, BolBNATb NPUUMHHO-CNIEACTBEHHbIE
CBA3N MeXLY 1ccnefyeMbIMU 6MON0rMYECKMMI MPOLeCCamMn U ABMIEHUAMM, AenaTb
BbIBOAbI 1 NPOrHO3bl HA OCHOBAHUW MOJTYYEHHbIX Pe3y/bTaToB.;

YMeHWe BbINOMHATL NabopaTopHble W NpakTUyeckne paboTbl, cobMOAATDL
npasnna npun pabote ¢ y4ebHbIM 1 NabopaTopHbIM 060pYA0BaHMEM,;

YMEHWe BbI4BUraTb TUMNOTe3bl, MPOBEPATb WX  3KCMEepUMeEHTasIbHbIMK
cpeacTteamu, QOpMynuMpys Lefb WUCCnefoBaHus, aHaIn3vpoBaTb MO/TyYeHHbIE
pesynbTaThbl U AeNaTb BbIBOAbI;

YMeEHMe y4yacTBOBaTb B Y4ebGHO-MCCNefoBaTe/IbCKOW paboTe no 6uonoruu,
3KONOrMnM 1 MeauumMHe, NPOBOAMMONM Ha 6a3e LUKO/bHbIX Hay4HbIX OOLLECTB, U
NyoANYHO  MpPeACTaBNATb  MOJMyYeHHble  pe3ynbTaTbl  Ha  YYEHUYECKUX
KOH(DepeHLnsX;

YMeHME OLEeHMBaTb 3TUYECKME acrneKTbl COBPEMEHHbLIX WCCNef0oBaHWUA B
obnactm  6uonormv M MeauUMHbI  (KNOHWMPOBaHWE,  UCKYCCTBEHHOE
OM/0A0TBOPEHME, HarpaB/ieHHOE WM3MEHEHMe reHoMa M CO3[aHne TPaHCreHHbIX
OpraHn3moB);



YMeHMe OCYLLECTBNATb OCO3HaHHbIA BbIGOp OyayLleil npPodeccMoHaIbHOWM
[eAaTenbHOCT B 06n1acTn 6uoniorun, MeauumHbl, GBUOTEXHOMOIMW, BETEPUHAPUN,
Ce/IbCKOro XO03AMCTBAa, NMULLEBOW MPOMBILLIEHHOCTU, YIrNy6naTh Mo3HaBaTe bHbIN
NHTEPeC, HanpaB/eHHbIA Ha 0CO3HAHHbIN BbIGOP COOTBETCTBYHOLLEN Npodeccun u
MPOAO/HKEHNE  OMOMOTMYEeCKOro 06pasoBaHMA B OpraHuMsaumax CpefHero
NPodecCnoHaIbHOro 1 BbICLLEro 06pa3oBaHus.

MpeAMeTHblE pe3ynbTaTbl OCBOEHUA y4yebHOro npegmeta «buonorus» B 11
Kaacce [LOMKHbI OTPaXarb:

COPMMPOBAHHOCTb 3HaHWA O MecTe W ponu 6GuonorMnm B CUCTEME
eCTECTBEHHbIX HayK, B (DOPMUPOBAHUN COBPEMEHHON €eCTeCTBEHHO-HaY4YHOM
KapTUHbI MUpa, B MO3HAHWWM 3aKOHOB MPUPOAbl U PELUEHUN 3KOOTMYECKMX
Npo6seM 4YenoBeyecTBa, a TaKXKe B PELUEHMM BOMPOCOB pPaLMOHa/IbHOMO
MPUPOLONO/b30BaHUSA, Y B POPMUPOBAHMUN LIEHHOCTHOIO OTHOLLEHUS K MPUPOSE,
06LLIECTBY, YeNloBEKY, O BK/afe POCCUIACKMX W 3apyOeXHbIX YUYEHbIX-61M0M0roB B
pasBuTe 6KUonornK;

YMeHVe BnafeTb CUCTEMOW OMONOrMYecKMX 3HaHWIA, KOTopas BK/IOYaeT
onpefenieHnss M MOHUMaHMe CYLLHOCTM OCHOBOMO/Aratowmx OroormMyeckmx
TEPMUHOB W MOHATUIA (BWA, 3KOCUCTeMa, OGuocdepa), GrMonormyeckue Teopumn
(aBosntoumoHHas Teopus Y. [JapBrHa, CMHTETMYECKas TEOPUS 3BOJIKOLMM), YYEHUA
(A. H. CeBeproBa — 0 nyTax 1 HanpasneHusAx agonounn, B.. BepHagckoro — o
buocgepe), 3aKoHbI (reHeTUYecKoro paBHoBecus K. Xapau v B. BaitHGepra,
3apodbiweBoro cxoactea K. M. bBapa), npasuna (MuHumyma HO. Jlnbuxa,
3KONOrMYeCKon nupamMuabl 3Heprum), runotesbl (runotesa «mupa PHK» Y.
(nn6eprta);

yMeHVWe  BnafeTb  OCHOBHbIMW  MeTOZaMM  HAy4yHOro  Mo3HaHu4,
MCMo/b3yeMbIMU B BMONOTMYECKMX UCCIEA0BAHUAX XMBbLIX 00EKTOB 1 3KOCUCTEM
(onucaHue, n3mMepeHune, Hab/MOAEHNE, 3KCMEPUMEHT), COCO6aMUN BbISBEHUS U
OLLeHKM aHTPOMOreHHbIX U3MEHEHWI B NPUPOLE;

YMeHVe BbI4eNAaTb CYLEeCTBEHHble MpPW3HaKN: BUAOB, OMOreoLEeHO30B,
3KoCUCTEM U Buoctepbl, CTabUIM3MPYIOLLErO, ABWXKYLLErO M pa3pblBatoLLEero
eCTECTBEHHOIO oT60pa, annonaTpmyeckoro 7 CUMMATPUYECKOro
BMA006PAa30BaHNA, BAUAHUA ABVXKYLLMX CUJT 3BOMTOLMUN HA TeHO(OHS, nonynaumu,
NpMcnoco6s1eHHOCTM OPraHNM3MOoB K cpefe 06uTaHus, YepefoBaHWs HarpaB/eHuni
3BONOLMN, KPYrOBOPOTa BELLLECTB U MOTOKA 3HEPT MU B 3KOCUCTEMAX;

YMeHMe YCTaHaB/MBaTb B3aMMOCBS3M MeXAy MpoueccaMmy 3BONHOLNN,
ABWKYLLMMU CUMaMM aHTPOMOreHe3a, KOMMOHEHTaMM Pas/IMYHbIX 3KOCUCTEM U
MPUCMOCO6/IEHNAMW K HUM OPraHn3MOB;

YMEHVEe  BbISB/IATb  OT/IMUUTE/IbHbIE  MPU3HAKM  KMBbIX  CUCTEM,
NMPUCNOCo6/IeHHOCTb BMAOB K Cpeae 06uTaHusA, abMOTUYECKMX U OUOTUYECKMNX



KOMMOHEHTOB ~ 3KOCMCTEM, B3aMMOCBSA3e/  OpraHM3MoB B CO06LLECTBax,
aHTPOMOreHHbIX N3MEHEHUI B 3KOCUCTEMAaX CBOE MECTHOCTU;

YMEHMe WCMOoMb30BaTb COOTBETCTBYHOLLME apryMeHTbl, 6MON0OrMYecKyto
TEPMUHONOTMIO U CUMBO/IMKY A1 [lOKa3aTeNbCTBa POACTBA OPraHnM3MOB PasHbIX
cucTeMaTUYECKUX rpynmn, B3auMOCBSA3M OPraHnM3MoB 1 cpefbl 06UTaHWsA, eANHCTBA
YeNIOBEYECKMX pac, HeobXOAUMOCTM COXpPaHEeHMsi MHOroobpasvs BUAOB U
9KOCUCTEM KaK YC/IOBUS COCYLLLECTBOBAHUA NPUPOAbI U YeN0BEYeCTBa;

YMeHMWe pewatb 61uonornyeckue 3atayn, BoisiBNATb NPUUNUHHO-CNIEACTBEHHbIE
CBSI3M MeXAay uccnefyembiMn 61MON0rMYecKMMmN NPoLeccamm 1 ABNEHNSMK, AenaThb
BbIBO/bI 1 NPOrHO3bl HA OCHOBAHWUW MOJTYYEHHbIX Pe3y/bTaToB;

YMEHWe BbINOMHATL N1ab0OpaToOpHble M MpakTuyeckume paboTbl, cobntogaTb
npasuna npun paboTe ¢ y4ebHbIM 1 NabopaTopHbIM 060PYA0BaHMEM;

YMEHMEe BblABUraTb TUMNOTE3bl, MNPOBEPATb WX 3KCMEPUMEHTa/IbHbIMU
cpeacTeaMu, OpMynupys Lefb WCCNeAoBaHUsl, aHann3npoBaTb MOMTYYEHHbIE
pesynbTaThl U AenaTb BbIBOAbI;

YMeHMe y4yacTBOBaTb B Y4ebOHO-MCCNefoBaTe/IbCKOW paboTe no 6uonoruu,
3KONOrMM 1 MeauuMHe, NPOBOAMMONM Ha 6a3e LUKOMbHbIX Hay4HbIX OO6LLECTB, W
Ny6ANYHO  MpPeACTaBNATb  MOMYYEHHble  pe3ynbTaTbl  Ha  YYEHWYECKUX
KOH(epeHUusx;

YMEHME OLEHMBATb rMNOTe3bl M TEOPUM O MPOUCXOXKAEHUN YXXN3HW, Ye/I0BEKA
N YenoBeYeCKUX pac, 0 MpUYMHAaX, NOCNeACTBUAX M crnocobax npefoTBpalleHus
rno6anbHbIX M3MEHEHWIA B Brocdepe;

YMEHME OCYLLECTBNATb OCO3HaHHbIN BbIGOP OyayLlen npodeccroHanbHOM
AeATeNbHOCTN B 06/1aCT 6UONOrNK, 3KOOr UK, NPUPOAONO/b30BaHNS, MEANLIMHBI,
OMOTEXHONOIMKN, MCUXOMOTMKN, BETEPUHAPUK, CENbCKOr0 XO035MCTBA, MNULLEBON
MPOMbILLUNEHHOCTI, YrAy6naTb MNO3HaBaTeNbHbIA WHTEPEC, HamnpaB/eHHbIA Ha
OCO3HaHHbIA  BbIOOP  COOTBETCTBYHOLLEW  npodieccMn U NPOAO/DKEHME
6ronornyeckoro 06pasoBaHUsl B OpraHuU3aumax cpefHero npog)ecCUoHanbHOro u
BbICLLIEr0 06pa30BaHus.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/t Konrpoabsnsie IIpakTnyeckue
MPOrpaMMbI Bcero oOpa3oBaTe/ibHbIE
padoThI padoThbI pecypenI
1 bronoruns Kak Hayka 1
2 JKVBble CUCTEMbI U UX U3yYeHne 2
3 Buonorusa kneTku 0.5
4 XUMUYyeckas opraHusauma KneTku 10 1
5) CTpoeHue 1N PYHKLMMN KNETKN 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
8 XKM3HEHHBIN LMK KNETKM 6 1 1
9 CTpoeHue 1 PYyHKLMM OpraHn3MoB 17 1.5
10 Pa3mMHOXeHWe 1 pa3BnTne opraHn3MoB 8 15
1 "eHeTMKa — HayKa O HacneACTBEHHOCTU U ) 05
N3MEHYMBOCTU OPraH13MoB
12 3aKOHOMEPHOCTWN Hac/eACTBEHHOCTH 10 1
13 3aKOHOMEpPHOCTM M3MEHUYNBOCTHU 6
14 "eHeTUKa Yenoseka 3 0.5
15 Cenekuus opraH1M3moB 4 1
16 BnoTexHoIorns 1 CUHTETUYeCKas b1osorus 4 1
17 Pe3epBHOEe Bpems 1




OBLLEE KOJIMYECTBO YACOB N0 NMPOIrPAMME

102

13




11 KIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne n/m Konrpoabnbie IIpakTuueckue
NporpaMmel Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
1 3apoxXaeHune 1 pasBUTHE 3BOOLMOHHBIX 4
npeAcTaBneHnii B 61Monorum
MUKpO3BOOLMA 1 e€ pe3ynbTaTbl 14 2
MakpoaBonouma 1 eé pesynbTathbl 6
4 [MponcxoxaeHe 1 pa3BuUTUE XU3HN Ha 15 1 15
3emne
5) [MpoucxoXkaeHne YenoBeka — aHTPOMOreHes 10 1
3JKOoM0rvs — Hayka 0 B3aMOOTHOLLIEHNAX
6 OpraHM3mMoB N HaZOPraHN3MeHHbIX CUCTEM 3 0.5
C OKpY>XKatoLLen cpefoi
7 OpraHusmbl 1 cpesa 0buTaHus 1 1.5
8 3konorvsa BMA0B 1 NONynsuuii 0.5
3Konorus coobLLeCcTB. IKONOrNYecKme
9 . 12 0.5
CUCTEMBI
10 Buocdepa — rnobanbHas akocucTema
11 Yenosek 1 oKpy»karoLaa cpega 1
12 Pe3epBHOE Bpems
OBLWEE KOJIMYECTBO YACOB N0 NMPOrPAMME 102 3 7.5







IHOYPOUYHOE IINTAHUPOBAHUE
10 KJIACC Ilpunoxenne 1

KounyecTBO 4acoB JJIeKTPOHHbIE
[1]
':;'H Tema ypoka Beero Kontpoabsubie IIpakTuueckue fl[:;'—?eﬂl/lﬂ :)Igl?al;(():;:fenbnme
padoThI padoThI pecypenI
1 Bronorns Kak KOMaeKcHas Hayka 1 Kak 1
4aCTb COBPEMEHHOr0 06LLecTBa
2 YKvBble CUCTEMbBI M NX CBOCTBA 1
YpoBHEBas OpraHn3aLms XX1BbIX CUCTEM
4 cTOpns OTKPBITUS Y U3YYEHUSA KNETKN. 1
KnetoyHaa Teopus
MeTo/bl MONEKYNAPHON 1 KNETOUYHOM
oronoruu. MpakTnyeckas paborta
5 «3yyeHre MeTOA0B KIETOUYHOW 61onorum 1 05
(Xxpomatorpadus, anekTpogopes, '
AnhepeHUManbHoe LEHTPUQYrnpoBaHue,
MLP)»
6 XUMUYECKMNIA COCTaB KNETKM 1
7 MwuHepa/ibHble BELEeCcTBa KIETKN, UX 1
Bronornyeckas posb
OpraHunyeckue BeLecTBa K/IeTKN — Gesku.
8 JabopaTopHas paboTta «O6HapyXeHne 1 05
6€/IKOB C NOMOLLbIO KaYeCTBEHHbIX '
peakuuii»
9 CBsoiicTBa, Knaccugunkaumsa n gyHKLMm 1

6enKoB




OpraHunyeckue BeLLeCcTBa KNeTkn —

10
yrneBoApl
11 OpraHunyeckue BeLLEeCTBa KNeTKn —
nMnnapl
HyknenHoBsble KncnoTel. AHK n PHK.
12 NabopaTopHas paboTa «MccnefoBaHme 05
HYK/1EMHOBbIX KAC/NOT, BbIENEHHbIX U3
K/IETOK Pa3/INyHbIX OpraHM3MOoB»
CTpoeHue n pyHKuun AT®. [pyrue
13
HykneosmaTpudgochatsl (HTD)
14 CekseHunpoBaHue AHK. MeTogbl
reHOMMWKM, TPAHCKPUNTOMUKK, MPOTEOMUKM
15 MeToAbl CTPYKTYPHOW 61onormum
16 Tunbl KNeTok. MNpoKapnoTnyeckas KneTka
CTpOeHMe 3yKapnoTUYECKOW KIETKMN.
17 MpakTnyeckas paboTa «/13yyeHne CBOINCTB 0.5
KNIeTOYHOW MeMBpaHbI»
18 [MoBEpPXHOCTHbIA annapaT KeTkKu
OfiHOMeMbpaHHble OpraHoMAbl KNETKK.
19 MpakTnyeckas pabota «M3yyeHve 05
[BWKEHUS LUTONNa3Mbl B PaCTUTENbHbIX
KeTKax»
[MonyaBTOHOMHbIE OPraHoUAb! KNETKU:
20 MUTOXOHAPWK, NnacTupl. JlabopatopHas 05
pabota «/ccnefoBaHne niasMonmnsa un
[1enna3Monn3a B pacCTUTENIbHbIX K/IETKaxX»
21 Hemem6paHHble opraHonbl KNeTKu
22 CTpoeHune n pyHKUMK fapa




23

CpaBHUTE/IbHAA XapaKTepUCTNKa KNeTOK
aykapuoT. JlabopaTopHas paboTa
«/13yyeHne CTPOEHNS KNETOK pas/IyHbIX
OpraH1M3moB»

0.5

24

25

26

ACCUMUAIAUNA N AUCCUMUNALNA — ABe
CTOPOHbI MeTabonunsma. Tunbl 06MeHa
BeLecTB. JTabopaTopHas paboTa
«/13yyeHne KaTaIMTUYECKON aKTUBHOCTM
(hepMeHTOB (Ha Npumepe amunasbl UNn
KaTanasbl)»

PepMeHTaTUBHbIN XapaKTep peakuuii
KNeToyHoro metabonmama. JlabopatopHas
paboTa «/13yyeHne hepMeHTaTUBHOIO
pacLLensieHns nepokcmaa Bo4opoaa B
PacTUTENbHBIX U XXMBOTHbIX KNETKaxX»

Benkun-aktmBaTopbl 1 6eNKN-MHTMOUTOPBI

0.5

27
28

ABTOTPOMHbIV TN 06MEHa BELLLECTB
doToCUHTES

29

30

XemocuHTes. JTabopatopHas paboTa
«CpaBHeHMe NpoLeccoB POTOCMHTESA 1
XeMOCUHTEe3a»

AHaspo6HbIe OpraHn3Mbl. Bubl 6poXeHus.

NabopatopHas paboTta «CpaBHeHMe
MPOLLECCOB BPOXKEHNSA U AbIXaHUA»

0.5

31

A3p06HbIe OpraHM3Mbl. JTanbl
3HEpreTMYecKoro obmeHa

32

SHeprus MeMOpaHHOro rpagmeHTa
MPOTOHOB. CnHTEe3 AT®: paboTta




NMPOTOHHON AT®-CUHTAa3bI

33 Peakunn maTpuyHOro CUHTE3a
34 TpaHcKpunLuua — MaTpuyHbIA cuHTe3 PHK
35 TpaHcnauus n eé atansl
36 KoanpoBaHvue aMUHOKUCNOT. Posib
pnbocom B 6BMoCHHTE3E Genka
37 OpraHu3saLmsa reHoma y npoKapmoT v
ayKapumoT
38 MonekynsipHble MexaHu3Mbl 3KCNpeccuin
reHoB Yy 3yKapuot
Brpycbl — BHEK/IETOYHbIE POPMbI XKM3HU U
39 obnuraTHble napasnTbl. NpakTnyeckas 0.5
paboTta «Co3gaHne MoAenn Bupyca»
40 BupycHble 3a6oneBat|v|ﬂ YesioBeka,
YXVBOTHbIX, PaCTEHMM
41 HaHoTexHonormm B 6Monornum n meauumHe
42 YKU3HEHHbI LMK KNETKN
43 MatpuyHblin cuHTe3 AHK
Xpomocombl. JTabopaTopHas paboTa
44 «/13yyeHne XpoMOCOM Ha roTOBbIX 0.5
MUKponpenaparax»
45 [eneHne KNeTkn — MnTo3
Tunbl KNETOK. KapnoKnHes 1 LIMTOKMNHES.
46 NabopaTopHas paboTta «HabntogeHne 05
MUTO3a B K/IETKaX KOHYMKA KOpeLLKa fiyKa
(Ha roToBbIX MUKpoOMpenaparax)»
47 Perynaumsa XXM3HeHHOro LnKia KneTok




48

OpraHu3M Kak efiMHoe Lenoe

TKaHun pacTeHuiA. JlabopaTopHas paboTa

49 o < 0.5
«3yyeHne TKaHen pacTeHNnn»
TKaHW XXMBOTHbIX U YeN0BEKA.

50 NabopatopHas paboTa «M13yyeHune TKaHel 0.5
XXNBOTHbIX»
OpraHbl. CrcTembl OpraHoB. JlabopaTtopHas

51 paboTa «/13y4yeHne opraHoB LIBETKOBOIO 0.5
pacTeHus»

52 Onopa Tena opraHM3moB

53 [BW>KeHne opraHM3mMoB

54 [MuTaHne opraH13moB

55 [MTaHMe NO3BOHOYHbLIX XXUBOTHbIX.
[MvLeBapnTENbHAA CUCTEMA Ye/0BEKA

56 [biXaHve opraHn3moB

57 [bixaHve N03BOHOYHbIX XXMBOTHbIX U
yesnoBeKa

58 TpaHCnopT BELLECTB Y OpraHn3MoB

59 KpoBeHOCHasa cuctema no3BOHOYHbIX
YXVBOTHbIX U YesioBeKa

60 BblaeneHve y opraHM3smMoB

61 3awuta y opraHm3mos

62 MIMMyHHasa cuctema 4enoBeka

63 PasgpaxMMoCTb 1 perynauus y
opraH13mMoB

64 "yMopasibHas perynauus v 3HA0KPUHHaA

CUCTEMa XXMBOTHbIX N Ye/l0BEKaA




65

®opMbl Pa3MHOXKEHWS OPraH13MOB

66
67

MonoBoe pasMHOXeEHWE
Melio3

68

"ameToreHes. O6pa3oBaHme 1 pa3BUTHE
MOsIoBbIX K/ETOK. JTabopaTtopHas paboTa
«3yyeHre CTPOeHWs MOMOBbIX KIETOK Ha
rOTOBbIX MUKpONpenapaTax»

0.5

69

70

NHAMBMaYyanbHOe pa3BUTHE OPraHN3MOB —
OHTOreHe3

3aKnajKa opraHoB 1 TKaHei 13
3apO/bILLIEBLIX NIMCTKOB

71

POCT 1 pa3BUTHE XUBOTHbIX.
NabopatopHasa paboTa «BbisiBneHue
MPU3HaAKOB CXOACTBA 3apoAblLLeli
MO3BOHOYHbIX XXMBOTHbIX»

0.5

72

73

74

Pa3MHOXKeHWE 1 pa3BUTME PacTEHNIA.
NabopaTopHas paboTta «CTpoeHmne opraHoB
Pa3MHOXEHUSA BbICLUMX PacTeHUn»
icTopua cTaHOBNEHUSA U Pa3BUTUSA
FEHETUKM KakK HayKu

OCHOBHbIE MOHATUA U CUMBO/IbI TEHETUKMW.

JNabopaTopHas paboTa «[po3odmna Kak
06BLEKT reHETUYECKMX UCCNef0BaHNN»

0.5

0.5

75

3aKOHOMEPHOCTW Hacnef0BaHNA
npu3HakoB. MoHOrnépuaHoe
cKpeLumBaHue. MpakTuyeckas paboTa
"N3yyeHmne pe3ynbTaToB MOHOrMOPUAHOMO
CKpeLUmBaHua y Apo3odunbl™

0.5




LLMTonornyeckmne 0CHoBbI MOHOTMBPUAHOIO

76 1
CKpeLynBaHma
7 AHannsupytoLlee ckpewmsaHme. HenonHoe 1
LOMWHNPOBaHMe
AnrnbpuaHoe CKpeLLmBaHue.
78 MpakTnyeckas pabota «/3yyeHne 1 05
pe3ynbTaToB AUrMO6PUAHOIO CKpeLMBaHus
Y Apo30nsibI»
79 LiMTonornyeckme oCHOBbI AUTMOPUAHOIO 1
CKpeLnBaHus
80 CuenneHHoe HacnegoBaHKe NPU3HaKoB 1
81 XpPOMOCOMHasA Teopua HacNeLCTBEHHOCTHU 1
82 "eHeTVKa nona 1
83 ["feHOTUN Kak LieIoCTHas cuctema 1
84 FeHequiaCKmf/’l KOHTPO/1b pasBuTuA 1
pacTeHuI, XXMBOTHbIX 1 YeNOBeKa
85 I3MeHYMBOCTb NPU3HAKOB. Bubl 1
N3MEHYNBOCTU
86 MogandunkaumoHHas N3MeHUNBOCTb 1
BapvaunoHHbIi pag v BapralmMoHHas
KpwvBasi. JlabopatopHas paboTta
87 «lccnepoBaHme 3aKOHOMEPHOCTE 1 05
MOAM(UKALMOHHOW N3MEHYMBOCT!.
[MocTpoeHne BapnaLMOHHOIO psata u
BapuaLMOHHON KPpUBOM»
88 "eHOTMNMYecKas N3MEHUMBOCTb. 1
KombuHaTmBHas M3MeHUYMBOCTb
89 MyTaLMOoHHaA N3MEHUYNBOCTb. 1 0.5




MpakTnyeckas pabota «MyTaummn y
Apo3odunbl (Ha roTOBbIX
MUKponpenaparax)»

90

91

92

3aKOHOMEPHOCTM MYTaLMOHHOTO NPOLIECCa.
SnNUreHeTMKa 1 aNMreHOMMKa

eHeTuKa yenoBeka. MpakTuyeckas pabota
«CocCTaBneHne 1 aHann3 PoJoCIOBHOMN»

MeTOAbl MeANLIMHCKOW FeHETUKM

0.5

93

94

95

96

3HaueHne MeaULIMHCKO FeHEeTUKN B
MPeAoTBPALLEHNN N NIEYEHNN TEHETUYECKNX
3a00/1eBaHNIA YenoBeKa

OCHOBHbIe NMOHATUA CENEKLMN.
JNabopatopHas paboTa «/13yyeHne copToB
KY/NIbTYPHbIX pacTeHWUIA 1 NOPOA AOMALLHUX
YXMBOTHbIX»

MeToab! CeNneKLMOHHOM paboTsbl.
JNabopatopHas paboTa «M3yyeHne METOA0B
CeneKummn pacTeHni»

[OCTVXKEHNA CceneKUMmn pacTeHni
XMBOTHbIX. [NpakTuyeckas pabota
«[pnBMNBKa pacTeHUI»

0.5

0.5

97

CoxpaHeHue, U3yYeHre 1 UCrosb3oBaHne
FEHETUYECKMX PECYPCOB

98

BroTexHoMornsa Kak Hayka n oTpac/b
npounssoAcTsa. MNpakTnyeckas paborta
«3yyeHrie 06bLEKTOB BMOTEXHONOMMN

0.5

99

OCHOBHbIe HanpaBeHNs1 CUHTETUYECKOI
6uonoruu




100 XPpOMOCOMHas 1 reHHas NHXXeHepus

101 MeanumHCKme 6UOTEXHOOMUN

Pe3epBHbIi YpoK. [oBTOpeHNe,

102 o
0606LLieHne, CUCTEMATU3ALNA 3HAHWI

OBLLEE KOJIMYECTBO YACOB IO
NMPOIrPAMME

102

13.5




11 KUTACC Ilpuno:xenne 2

Kosau4yecTBo 4acoB JJIeKTPOHHbIE
[1]
JI:;-H Tema ypoka Bcero Konrpoanneie  TIpaxTudeckue fl[:yrt?eﬂnﬂ :)Ig[?a[;(():a:feﬂbﬂme
padoThI padoThI pecypen
1 JBoNOLUMOHHaA Teopus Y. [apsrHa 1
5 LBVxXyLLne cunibl 3B0NOLMM BULOB Mo Y. 1
JapsuHy
3 Bopbba 3a CyLLecTBOBaHWE, ECTECTBEHHbI 1
1 UCKYCCTBEHHbI 0T6OP
4 PopMm1poBaHME CUHTETUYECKOW TeopUi 1
3BonoLnn
5 3Tanbl 3BO/OLMOHHOIO npoLecca: 1
MWUKPO3BO/TOLMA N MaKpO3BO/OLMA
6 Monynauna — snemeHTapHas efMHMULA 1
3BonoLNn
3aKOH reHeTM4yecKoro pasHoeecus .
- Xapaw, B. BaitH6epra. JTabopaTopHas 1 05
paboTta «BblIsBNeHNE U3MEHUMBOCTU Y '
ocobei ogHoro Buga»
8 AneMeHTapHble PaKTOpPbI 3BO/HOLMM 1
9 AddpexT ocHoBaTENs. DhheKT 1
OYTbIIOYHOIO rop/ibILKa
10 Mwurpauun. M3onsuumn nonynsyuin: 1
reorpacuyeckas, 61onormyeckas
1 EcTecTBeHHbIN 0TOOP — HanpasAOLLMIA 1

(hakTop 3BO/OLMM




12

Monosoii 0T60P

13

Mprcnoco61eHHOCTb OPraHM3MOB Kak
pe3ynbTaT MUKPO3BOIHOLMN.
NaboparopHas pabota «M3yyeHmne
apoMopo30B 1 namoaganTalmin y
PacTEHNIA N XXUBOTHBIX»

0.5

14

MprMepbl NPUCNOCOGNEHNIA Y OPraHN3MOB:

Mopdonornyeckne, nU3nMonornyeckme,
OMOXMMMYECKME, NOBEAEHYECKNE.
Nab6opatopHas paboTta «prcnocobneHns
OpraHn3MoB 1 UX OTHOCUTe/bHas
LIeN1ecoobpasHOCTb»

0.5

15

16

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

CTpykTypa Buga

0.5

17

BungoobpasoBaHue Kak pe3ynbtaTt
MMKPO3BONOLMN

18

19

CBS13b MUKPO3BO/HOLMI U 3MNAEMUONOT NN

MakposBontouuns. MNaneoHTonornyeckne
METOAbl N3y4YeEHNA 3BOMHOLNN

20

Buoreorpatunyeckme MeToAbl N3yUeHNs
3BONOLMN

21

SM6PUONOTrMYECKME 1 CPABHUTE/NLHO-
MOP(ONOrnYecKre MeTOAbI U3yUYeHNs
3BO/IHOLMM

22

MonekynsapHo-reHeTU4YecKue,
OMOXMMUYECKME N MaTEMATUYECKME




METO/bl N3y4HeHNA 3BO/TOLUN

23 O6Lme 3aKOHOMEPHOCTHM 3BOMOLMN
24 AfanTnsBHas pagnauuns. HepaBHOMEPHOCTb
TeMMoB 3BOOLNN
o5 HayuHble riunoTesbl NPOUCXOXKAEHNA
XW3HWN Ha 3emne
26 [JoHay4Hble NpefCTaBNeHNS O 3apPOXKAEHUN
XN3HU
97 OCHOBHble 3Tarbl HeOpraHN4YecKom
3BonoLnn
28 "MNoTesbl 3apOXKAEHNA XN3HN
VicTopua 3emnm n MeTobl eé U3yyeHus.
29 NaboparopHas paboTta «3yyeHune un 05
OrnucaHme NCKOMaeMbIX OCTaTKOB [PEeBHUX
OpraHnM3MoB»
30 HayasibHble 3Tanbl opraHn4eckom
3BonoUnn
31 JBO/OLNA 3yKapnoT
OCHOBHbIe 3Tanbl 3BONHOLUN
39 pacTuTenbHOro Mupa. lNpaktuyeckas 05
paboTa «/13yyeHne ocobeHHOCTEN
CTPOEHUSA PACTEHUIA PasHbIX OTAEN0B»
33 OCHOBHbIe 3Tanbl 3BONHOLUN XXNBOTHOIO
mupa
3BO/IOLMSA XKMBOTHbIX. [NpakThyeckas
34 paboTa «M3yyeHne 0Co6eHHOCTEN 0.5
CTPOEHMS NO3BOHOUHbIX XXMBOTHbIX»
35 Pa3BuTMe XN3HWN Ha 3em/ie No 3pam 1




nepuojam

MaccoBble BbIMUPaHUA — 3KO/IOTUYeCcKme

36 KpW3K1CbI NPOLL/IOro

37 COBpEeMEHHbIA 3KOMOMMYECKINIA KpU3KC, ero
0C06eHHOCTH

38 CoBpemeHHas cucTema OpraHuyeckoro
npoLL/oro

39 OCHOBHbIe cucTeEMATMYeCKme rpynnbl
opraHn3mMosB

40 AHTPONO/IOrNA — HayKa 0 Ye/loBeke

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

42 paboTa «/3yyeHne 0CO6eHHOCTEN 0.5
CTPOEHUNSA CKesfleTa YenoBeka, CBA3aHHbIX C
NPAMOX0XAEeHNEM»

43 [JBVXyLLNe cubl aHTpOMoreHesa

44 CooTHOLEeHME BMOTOrNYECKNX 1
coumasibHbIX PaKTOpOB B aHTPOMOreHese

45 OCHOBHbIe CTaAnn aHTponoreHesa

46 ManeoreHeTnKa 1 NaneoreHoOMMKa

47 JBO/OLNA COBPEMEHHOIO YesioBekKa
Yenoseyeckue pacsbl. [NpakTrnyeckas

48 paboTa «/13yyeHne 3KOOrnYecKmx 0.5
afanTtaunii Yenoseka»

49 MexancumnanHapHble MeToabl

aHTpononoruu




50 3apo>kaeHne 1 pa3BUTUE 3KO/OTUK 1
MeTogabl akonoruu. JlaboparopHas pabota
o1 «13y4eHne MeTOoA0B IKOMOrNYECKUX 1 0.5
ncecnefoBaHnn»
59 3HayeHne 3KONOrMYeCKNX 3HaHWIA Ans 1
yesioBeka
53 SKOoNornyeckme akTopsbl 1
Abnotunyeckme daktopbl. CBeT Kak
54 3KONOrnyeckunin haktop. JlabopatopHas 1 05
paboTa «BblIsiBN1eHNE NPUCNOCOBIEHNI
OpraH13MoB K B/IMSHUIO CBETa»
AbroTnyeckme thaktopbl. Temnepatypa
KaK 3K0M0rM4yecKunia haktop.
55 NabopaTopHas paboTa «BblisBneHne 1 0.5
NpKUcnocob1eHnii OpraHN3MoB K B/IMSIHUIO
TemMneparypbi»
AbroTryeckme hakTopbl. BnaXKHOCTb Kak
56 3KONOrnyeckumin haktop. JlabopatopHas 1 05
paboTa «AHaTOMMUYeCKne 0COBEHHOCTH
pacTeHWI U3 pasHbIX MECT 0OUTaHMS»
57 Cpefibl 06MTaHMsA OpraH1M3MoB 1
58 Buonoruyeckune putmbl 1
59 >K13HeHHble popMbl OpraH13MoB 1
60 BruoTtuyeckme dakTopsbl 1
3HayeHMe BMOTMYECKMX B3aUMOLAENCTBUIA
61 [N CyLLeCTBOBaHNS OpraHNU3MOB B Cpeje 1
o0buTaHus
62 JKOJIOrNYECKMNe XapaKTepuUCTUKN 1




nonynsumm

OcCHOBHbIe Nnokasartenv nonynsauumn:

63 YMCNEHHOCTb, N/IOTHOCTb, BO3pacTHasa u
nonoBsas CTPyKTypa
OCHOBHbIe NoKasarteny Nonynauun:

64 POXKAaeMOCTb, NMPUPOCT, TEMM POCTa,
CMepPTHOCTb, MUTpaLuu

65 JKO/I0rnyeckas CTpyKTypa nonynayum

66 JunHamuKa nonynauuu n eé perynaums

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

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

69 Bua kak cuctema nonynaumi

20 3aKOHOMEPHOCTU MOBeLEHUS Y1 MUATPaLUiA
YXUBOTHbIX

71 Co06LLeCcTBO OpraHM3MoB — GMOLEHO3

72 JKocucTema Kak OTKpbITas cuctema

73 KpyrosopoT BeLLeCTB 1 NMOTOK 3Hepruu B
aKocucreme

74 OCHOBHbIE NoKa3saTeNn 3KOCUCTEMbI

75 JKON0ornyeckme nupammnbl

76 3meHeHUs coobLLEeCTB — CYKLeCCUK

o MpupoaHbIe 3KOCUCTEMbI. DKOCUCTEMBI
03ep M peK. IKOCUCTEMbI MOPe N OKeaHOB

78 MprpoaHbIE 3KOCUCTEMBI. DKOCUCTEMDI




TYHAP, NECOB, CTenel, NyCTbIHb

79 AHTPONOreHHbIE 3KOCUCTEMBI

80 Yp6oskocucTembl. MpakTnyeckas paboTta 05
«3yyeHmne 1 onncaHmne ypo0osKoCcMCTEMbI»
3aKOHOMEpPHOCTN (POPMMPOBAHUA

81 OCHOBHbIX B3aMMOLENCTBUIA OpraH13MoB B
aKocucTemax
MexaH13Mbl BO3JeCTBMS 3arpsa3HeHNI

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

83 Bruocgepa — obuiennaHeTapHas 060/104Ka
3emnu

84 YueHue B. . BepHagckoro o buocgepe

85 3aKOHOMEPHOCTH CYLLIeCTBOBaHMA
orochepsbl

86 KpyrosopoTbl BELLECTB U
OMOreoXMMmNYECKNe LMKNbI

87 30Ha/IbHOCTL Buocdepbl. OCHOBHbIE
OMOMbI CyLLN

88 YCTONYMBOCTbL Grochepsl

89 JKO/IOrNYeCKmne Kpnsucbl N NX NPUUnHBbI

90 BospelicTBre yenoBeka Ha brochepy

o1 AHTpOI‘IOFeHHvoe Bosp,eMCTvae Ha
PacTUTESNIbHbIN N XXMBOTHbI MNP

92 OxpaHa npupogpl

93 OCHOBHbIE NPUHLMIMBI YCTONYMBOTO




pa3BUTNA YenoBeyeCTBa 1 NpuUpoabl

PaloHaIbHOe NMPUPO/0NOb30BaHUE 1

94 COXpaHeHve 61010rMYecKoro 1
pasHoo6pasnsa 3emnu

95 O606L1eHNe No Teme «MUKPO3BONOLMS 1 1
eé pe3ynbTarbl»

96 O606LeHne No Teme «MakKpo3BOOLMA 1 1
eé pe3ynbTarbl»

97 O606LeHMe No TeMe «TPOUCXOXKAEHME U 1
pa3BUTME KN3HN Ha 3emne»

08 O606LLeHMe No TeMe «IMponCcxXoxaeHme 1
yesloBeKa — aHTPOMOreHe3»

99 O606LLeHNEe NO TeMe «IKONOrns — HayKa 0 1
B3aMMOOTHOLLIEHWSAX OpraHn3mMoB»
O606LeHMe No TeMe «OpraHn3Mbl 1 cpega

100 1
0bUTaHNA»

101 O6o6Lu,eH|/|ve no Teme «OK0N0rns BUA0B U1 1
Nonynauunin»

102 0O606LeHre no Teme «buocgepa — 1
rnobasibHas aKocucTema»

OBLUEE KOJTMYECTBO YACOB NO 102 75

NMPOIrPAMME







IIpunoxenune 3 KUM






		МУНИЦИПАЛЬНОЕ КАЗЁННОЕ ОБЩЕОБРАЗОВАТЕЛЬНОЕ УЧРЕЖДЕНИЕ ЮРГАМЫШСКАЯ СРЕДНЯЯ ОБЩЕОБРАЗОВАТЕЛЬНАЯ ШКОЛА
	Я утвердил этот документ




