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2. CogepxaTesbHbBII pa3aen

2.1 PaGouune nporpaMMbl Y4eOHBIX NIPEeIMETOB, Y4eOHBIX KYPCOB, Y4e€0OHBIX
MoOayJie

2.1.10. 2.PaGouyasi nporpamma y4eOHoro npeamera «buosorus.

Yriy0J1eHHbI YPOBEHb

IHNOACHUTEJIBHASA 3AIIMCKA

Mporpamma no yye6HoMy npeamety “Buonorus” (ganee - 6uonorusa) Ha
YPOBHe cpefHero obuwiero obpasoBaHWs pas3paboTaHa Ha ocHoBe PepaepasibHOro
3aKoHa 0T 29.12.2012 Ne 273-®3 «O6 obpasosaHun B Poccuiickoin defepaumm»,
droC COO, KoHuenuumu npernofaBaHus Yy4ebHOro npeameTta «buonorusa» wu
OCHOBHbIX NONOXeHWI (hefepasibHOM paboyeit Nporpammbl BOCMUTaHWS.

YuebHblin npeaMeT «buonorus» yrny6néHHoro ypoBHsi u3yyeHms (10-11
Kfaccbl) SBNSeTCA OAHUM N3 KOMMOHEHTOB NpPeAMeTHOW 06/1acTh «ECTECTBEHHO-
Hay4Hble npeameTbl». CorfacHo nonoxeHnam @rocC COO npodusbHble
yuyeOHble MpeaMeTbl, U3ydaeMble Ha Yrny6nEHHOM YPOBHe, SABNAKOTCA CNOCOO0OM
AndpepeHumMaumMm 06yyYeHUss Ha YpPOBHe cCpefHero o6ulero o06pa3oBaHUA U
Npu3BaHbl 06ecneynTb NPEeeMCTBEHHOCTb MeXAy OCHOBHbIM 00LMM, CpefHUM
06LLMM, CpefHUM NPOogecCUOHaIbHBIM 1 BbICLUMM 06pa3oBaHneM. B TO e Bpems
KaXabld M3 3TUX Y4eOHbIX NpPeAMeToB AO0/MKEH ObITb OPWEHTMPOBAH Ha
MPUOPUTETHOE peLLeHne 0bpa3oBaTe/ibHbIX, BOCMUTATE/IbHLIX W Pa3BUBAMOLLMX
3aflay, CBSI3aHHbIX C NpPOQOpMeHTaumerr 0by4YatoLMXCa U CTUMY/IMPOBAHMEM
MHTepeca K KOHKPETHOW 06/1acTU Hay4yHOro 3HaHWUs, CBA3aHHOIO C 6uonoruven,
MeNLMHON, 3KOOT e, NCUXOOTNER, CNOPTOM UM BOEHHLIM AENOM.

Mporpamma no ydebHomy npeamety "Buonorvsa™ AaéT npeAcTaBfeHUe o
Luenn n 3afgadax M3ydeHus y4debHOro npeameta «buonorms» Ha yrny6néHHOM
YPOBHE, ornpefenseT 0b6s3arenbHoe (MHBapMaHTHOE) NPeAMETHOe CofepXKaHue, ero
CTPYKTYpMpOBaHMe MO pasfgenaMm W Temam, pacnpefeneHve no  Kriaccaw,
PEKOMEHAYeT MOCnefoBaTe/IbHOCTb M3Y4YeHMsi y4ebHOro martepuana ¢ Y4YETOoM
MEXNPeAMETHbIX W BHYTPUNPEAMETHbIX CBS3€i, NOrMKM y4eBHOro npouecca,
BO3pPacTHbIX 0OCOGEHHOCTeN obydvarowmxcs. B nporpamme no 6uonoruu
peasin30BaH MNPUHUMM MPEEMCTBEHHOCTU C M3y4YeHWeM OMONOrMU Ha YPOBHE
OCHOBHOIO  06Llero o6bpasoBaHudA, OGrarogapsa 4Yemy MpOCMaTpPUBaETCA
Hanpae/EHHOCTb Ha  Mocnefytollee  pasBuTMe  BUMONOTMYECKUX  3HaHWA,
OPUEHTMPOBAHHbLIX Ha (OpMMPOBaHME eCTECTBEHHO-HAy4YHOro MUPOBO33PEHNUS,
3KONOrMYECKOro MbIW/IeHNs, MNPeACTaBfeHNA O 340pPOBOM 06pase >KM3HWU, Ha
BOCNUTaHME OGEpPEXXHOro OTHOLLEHWS K OKpYXKarollein npupoaHoin cpege. B
nporpaMme Mo GMONMOTMN TakXKe MoKasaHbl BO3MOXHOCTM Y4YeGHOro npegmeTa
«buonorna» B peanmsauun  TpebosaHmin PrOC COO K nnaHMpyembiM



NMYHOCTHbIM, MeTanpegMeTHbIM W MPeAMETHbIM pe3ynbTataM 00y4YeHUs U B
(hopMMpOBaHMM  OCHOBHbIX BWAOB  Y4eOHO-MO3HABaTe/lbHOW  [AeATEe/IbHOCTY
00yyatoLMXCa MO OCBOEHWIO COfepXKaHWs 6uonornyeckoro o6bpasoBaHUs Ha
YPOBHE CpefHero o6LLero obpasoBaHus.

YuebHbIin NpeameT «buonorus» Ha ypoBHe cpefHero obuiero obpasoBaHms
3aBepluaeT 6uonornyeckoe o06pasoBaHMe B LUKOEe WM OPUEHTMPOBAH Ha
paclIMpeHne N yrayoneHne 3HaHUM 06yyaroWmUXca O XXMBOW NPUPOE, OCHOBAX
MOMEKYNAPHOA W KNETOYHOM 6GMOoNorMun, sMopuosiorun 1 Guonorun pasBuTHS,
reHeTUKW, CeNnekuun, GMOTEXHONOMNN, 3BOMOLMOHHOTO YHEHNSA 1 3KONIOTUN.

N3yyeHne yyebHoro npeameTa «buonormsi» Ha yrny6reHHOM YpPOBHe
OPUEHTMPOBAHO Ha MOArOTOBKY O00y4YaloWMXCA K MOCNefyoWemMy MoMyYeHNo
buonornyeckoro  obpasoBaHMs B BY3aX U OpraHusaumsax — CpefiHero
NpoeccnoHanbHOro obpasosaHns. OCHOBY ero COofep)KaHus COCTaB/IfeT cUCTeMa
OMONOrMYECKUX  3HAHWIA, MOMYYEHHbIX NPU  U3yYeHUn  0ByYatoLLUMUCS
COOTBETCTBYIOLUMX CUCTEMATUYECKUX pa3fenioB 6MoMorMm Ha ypoBHe OCHOBHOIO
obulero obpasosaHus, B 10-11 knaccax 3TW 3HaAHUA MOMy4YalOT pasBuUTUE. Tak,
paclumpeHbl 1 yrnybneHbl OMOMOTMYECKME 3HAHWUA O PaCTEHUSAX, >KMUBOTHbIX,
rpnbax, 6akTepuax, OpraHuM3me 4YesioBeka, OOLUMX 3aKOHOMEPHOCTAX >XWU3HW,
[0MOJIHUTENbHO BKKOYEHbI 6UONOrMYecKne CBeeHNSA NMPUKIAAHOIo 1 MOMCKOBOMO
XapaKTepa, KOTOpble MOXHO WMCMO0/b30BaTb KakK OPUEHTMPbI 415 MOC/eAyHoLEero
Bblbopa npodeccun. Bo3mOXHa Takke WHTerpauusi 6uonornyecKnMxX 3HaHUn c
COOTBETCTBYIOLWMMN 3HAHUAMMW, MONYYEHHbIMW 00y4YaloWUMNCA MPU N3YUYEeHUM
(OM3NKN, XUMUK, Teorpadum n maTemMaTuKu.

CTpyKTypa nporpaMmMbl Mo Yy4debHOMy npeameTy “Buonorna” oTpaxaer
CUCTEMHO-YPOBHEBBIA 1 3BO/MOLMOHHBLIN  MOAXOAbl K M3y4YeHUto 6uonorum.
CornacHo um, n3y4aroTcs CBOMNCTBA N 3aKOHOMEPHOCTM, XapaKTepHble A1 XKMUBbIX
CUCTEM Pa3HOro YPOBHSA OpraHunsauumn, 3BOHOLUN OPraHNYeckoro mMmvpa Ha 3emse,
COXpaHeHMs OMONOrMYecKoro pasHoobpasnsa nnaHetol. Tak, B 10 Knacce
N3y4yatoTCA OCHOBbI MOJIEKYNIAPHON W KETOYHOM Guonorun, amoépuonorum u
GuonorMn pPasBuUTUSA, FTEHETUKN U CeNnekunn, GUOTEXHONOTMU N CUHTETMUYECKON
oronornn, akTyam3npyroTCca 3HaHUS 00y4YatoLUMXCA N0 60TaHMKe, 30071071,
aHaToMuK, u3nonormm 4enoseka. B 11 knacce M3yyatOTCs 3BO/HOLMOHHOE
yUYeHue, OCHOBbI 3KOJIOTUN U YUYeHue 0 buocgepe.

YuebHblin  npegMeT  «buonorms»  npu3BaH  06ecneynMTb  OCBOEHME
06yyvatoLLMMMCS BUONOrNYECKMX TEOPUIA N 3aKOHOB, MAEW, MPUHLAMNOB 1 NpasBul,
nexXawmx B 0OCHOBE COBPEMEHHOI eCTECTBEHHO-HAYUYHON KapTWHbI MUPa, 3HaHWUI O
CTPOEHMUN, MHOroobpasMm U OCOOEHHOCTAX KIETKW, OpraHv3ma, Monynauuu,
OMOLIEHO03a, 3KOCUCTEMbI, O BbIAAIOLLMXCA HAYYHbIX AOCTVKEHWUAX, COBPEMEHHbIX
nccnefoBaHnAX B 6MONOrnn, NPUKNaaHbIX acrnekTax 6uonorMyecknx 3HaHun. Ans



pasBUTUS M MOAAEPXaHUA WHTepeca 00y4aroLMXCA K OMOorMm Hapsgy co
3HaYNTE/IbHbIM 00BLEMOM TEOPETUYECKOrO MaTtepuana B COAepXKaHUu nporpamMmbl
Mo 6vosnorMn NpPesycMoTPeHO 3HAKOMCTBO C MCTOPUEN CTaHOB/IEHUS U Pa3BUTUA
TOW UM WHOM 06nacTn 6MONOrnK, BKNALOM OTEYECTBEHHbIX WU 3apyBeXXHbIX
YUYEHBIX B peLLEHVEe BaXKHEALLINX BUOMOrMYECKMX U 3KONOTUYECKMX NPOGIIEM.

Llenb n3yveHns yyebHoro npeameta «bmonorus» Ha yrny6néHHOM ypoBHe —
OBNafieHne  obyyvaloWwMMnCca  3HaHUAMU O CTPYKTYPHO-(DYHKLUMOHa/IbHOM
OpraHuM3auyum >KMBbIX CUCTEM pPasHOro paHra W npuobpeTeHne YMeHWI
MCNONb30BaTh 3TU 3HAHWA B (DOPMUPOBAHUN MHTepeca K onpeaenéHHo obnactu
MPOecCUOHaNbHON [AeATeNIbHOCTM, CBA3aHHOW C OWMONOrMein, unm K BblGopy
y4ebHOro 3aBefieHns 4/ NPOA0/HKeHUs BMON0rnyeckoro 06pasoBaHus.

JOoCTKeHNe uUennm  K3ydeHus y4debHOro npeameta «buonormsa» Ha
yrny6néHHOM ypoBHe 06ecrneynBaeTCa peLleHeM CreayroLLmx 3agay:

OCBOEHMe 06yYatoLMMUCA CUCTEMbI BUONIOMMYECKNX 3HAHWIA: 06 OCHOBHbIX
BMO/TIOTNYECKMX TEOPUAX, KOHLEMNUMAX, TMnoTesax, 3akoHaxX, 3aKOHOMEPHOCTAX U
npasuiax, COCTaBNAIOLLMX COBPEMEHHYIO eCTECTBEHHO-HaYYHYH0 KapTUHY MUpa; 0
CTPOEHWUM, MHOroobpasMm M OCOOEHHOCTAX OMOMNOrMYecKUX cucteM (KNeTka,
opraHu3m, nonynsauus, sua, 6uoreoueHos, rocgepa); 0 BblAALWMNXCA OTKPbITUAX
1 COBPEMEHHbIX UCCNef0BaHUAX B BUonoruu;

O3HaKOM/IeHMe 00y4yaloWwmnxcss C MeTodaMu MO3HAHWA XXMBOI MPUPOAbI:
nccnefoBaTe/lbCKUMM  MeTodaMu  BMONOrMYecKUX HayK  (MONEKYNSPHON U
KNeTOYHOW 6uonorun, 3mbpuonorm u 6uUoNorMnM pPasBUTUS, TEHETUKM W
cenekumn, OMOTEXHONOMMM W CUHTETUYECKOM OMOMoOrnM, NaseoHTONornN,
3KONOrMm);  MeTofamm  CamMOCTOSITENIbHOrO  NPOBefeHNs  BGMONOrMYeCKmX
nccnegoBaHWd B nabopatopum 1 B npupofe (HabnogeHue,  M3MEpeHue,
3KCMEePUMEHT, MOAE/IMPOBaHNe);

OBNafieHVe  0OyYaloWMMNUCS  YMEHWUAMMW:  CaMOCTOATE/IbBHO  HaxXOA4MTb,
aHaM3MpoBaTb M MCMOMb30BaTb OGMOMOMMYECKYHO MH(hOpPMaLMIO; NOMb30BaTLCA
6M0/IOTMYECKO TEPMUHONOTMEN U CUMBOJIMKON; YCTaHaB/MBaTb CBSA3b MeXAay
pasBuTMEM BMOMIOTUN U COUMAIbHO-3KOHOMUYECKUMIW U 3KOJIOTMYECKUMM
npobnemaMn 4YenoBeYveCTBa; OLEHMBATbL MOC/EACTBUA CBOE AeATeSIbHOCTU Mo
OTHOLLUEHUIO K OKpy>XKatoLlel NpupoAHOM cpefe, COOGCTBEHHOMY 340POBLIO WU
300POBbI0  OKpYXaloLWux ntofeil; 0060CHOBbIBAT M CO6MOLATH  Mepbl
NPOMMNAKTUKN MHIEKLUMOHHbLIX 3a60M1eBaHWiA, NpaBuia NoBeAeHWst B NpUpoae U
obecrneyeHns 6e30MacHOCTN COOCTBEHHOW >XM3HEAEATEeNIbHOCTM B Ype3BblyaliHbIX
CUTyauusax MPUPOLHOTO U TEXHOTEHHOrO  XapakTepa;, XapakTepu30oBaTb
COBpPEMEeHHbIe Hay4Hble OTKPbLITUA B 061acTy Gronoruu;

pasBuTME Y 00YYatOLLUMXCA UHTENNEKTYaNIbHBIX U TBOPYECKUX CMOCOBHOCTEN
B Mpouecce 3HaKOMCTBA C BblJAKOLWMMUCSH OTKPbITUAMU U COBPEMEHHLIMU



nccnefoBaHusMM B GMOMIOTUK, peLlaeMbiMK €0 npobsieMaMun, MeTOZO0/orven
O10/I0rMYecKoro nccnefoBaHuns, npoBefeHNs 3KCNePUMEHTa/IbHbIX
nccnefoBaHni, peLleHnst 6MoNornMyeckmxX 3agay, MoaeIMpoBaHna 61MoNOrnNYecKnX
00BEKTOB W MPOLLECCOB;

BOCMUTaHME Yy 06yyatoLLMXCA LLEHHOCTHOro OTHOLLUEHMS K YXXMBOW Npupoje B
LIe/IOM U K OTAe/IbHbIM eé 06beKTam W1 ABMEHMAM; (DOPMUPOBAaHME 3KOMOMMYECKOMN,
reHeTMYeCKOM rpamMOTHOCTKW, 00LWei KynbTypbl MOBEAEeHVUS B NPUPOAE;
NHTErpauunm ecTeCTBEHHO-HayYHbIX 3HAHWIA;

NpuobpeTeHre  06yYalOWMMMCA  KOMMETEHTHOCTM B pauMOHa/IbHOM
NpUpoaononbL30BaHUKN (CO6MOAEHNE MNpaBua MNOBEAEHUS B MNPUPOAEe, OXpaHbl
BUOB, 3KOCUCTEM, GMOCHEPbI), COXPaHEHU COOCTBEHHOIO 3[40POBLA W 3[10POBbA
OKpyXarolmx nofeir  (cobnofgeHnss  Mep  NpouiakTMkm  3aboneBaHun,
obecneyeHe 6e30MaCHOCTU XXU3HEAEATENbHOCTU B YPE3BblYaMHbLIX CUTYaLNAX
NPUPOAHOINO W  TEXHOTEHHOr0  XapakTepa) Ha OCHOBE  WCMO/b30BaHUA
OMONOrMYECKMX 3HAHWNIA Y YMEHWIA B NMOBCEAHEBHOMN XXN3HN;

co3faHne  YCNOBWMMA AN OCO3HAHHOrO  Bblbopa  06yYarOLLMMUCS
NHANBUAYa/TbHOM obpasoBaresibHOW TpaekTopun, CNoco6CTBYyHOLLEN
nocneayroleMy npogeccMoHanbHOMY CaMOOMNPeaeNeHNI0, B COOTBETCTBUMU C
NHANBUAYA/IbHLIMW UHTEPECAMM N MOTPEBHOCTAMM PErvoHa.

O6ulee YMCIO YacoB, OTBEAEHHbIX Ha M3y4YeHne 6Monornum Ha yriybneHHOM
YPOBHE cpeaHero obuiero obpasosaHus, coctasnseT 204 yvaca: B 10 knacce — 102
yaca (3 yaca B Hefento), B 11 knacce — 102 yaca (3 yaca B Heento).

OT60p OpraHM3auMOHHbIX (hopM, METOAOB N CPeAcTB 00y4veHMs 6UOoorun
OCYLLECTBNSETCA C YYETOM CMeuMtnMKMA ero cofepXkaHus M HanpaBfEHHOCTU Ha
MPOAO/MHKEHNE  OMONMOrMYecKOro o6pasoBaHMsS B OpraHuM3aumax CcpegHero
MPOMECCUOHANBHOIO U BbICLLEro 06pa3oBaHus.

O6sa3aTe/IbHbIM YCNOBMEM MPU 06yYeHUN Gronornm Ha yrny6néHHOM YpOBHE
SBNSIETCA MPOBeAeHMEe NabopaToOpHbIX U MPaKTUYECKMX paboT. Takxe ydyacTue
06yyatoLLMXCA B BbIMOMHEHUN NPOEKTHbLIX M y4YeBHO-MCCea0BaTeIbCKUX paboT,
TemMaTMka KOTOpbIX OMNPedensieTcd  yynTesieM Ha OCHOBE  MMEOLLMXCH
mMaTepuabHO-TEXHNYECKNX PECYPCOB Y MECTHbIX NMPUPOAHBIX YCNOBWIA.



COAEPXKXAHUE OBYUEHUA
10 KIIACC

CofepxaHue nporpambl, BblAeNeHHOe kypcusom, HE BXOAUT B MPOBEPKY
rocyfiapcTeeHHou ntorosoi attectauum (FMA).

Tema 1. BuoJsiorns Kak HaykKa

CoBpemeHHas 6moniorns — KOMneKkcHas Hayka. KpaTtkas UcTopus pasBuTus
ovonornn.  buonorumyeckme  Haykm M U3yyYaeMble UMW MPOGEMbI.
®dyHAaMeHTaNbHble, NPUKNaAHblE W MOUCKOBble Hay4Hble WCCMefoBaHNA B
Guonorun.

3HayeHve 6uonorn B (hopMUPOBaHNM COBPEMEHHOW €CTECTBEHHO-HAYYHOM
KapTuUHbl Mupa. Mpodeccum, cBsizaHHble C Guonorveir. 3HadeHne 6uonornn B
MPaKTUYECKON [eATe/IbHOCTU  YesloBEKa: MefuuUMHe, CeflbCKOM  XO3SMCTBE,
MPOMbILLIEHHOCTK, OXpaHe NPUPOARbI.

JleMoHCTpauun

MopTtpeTbl: ApuctoTenb, TeotpacT, K. JlIuHHeRn, XK. b. Jlamapk, Y. [apsuH,
Y. l'apseit, I'. MeHgens, B. V. BepHaackuia, W. T1. Maenos, N. . MeuHukos, H.
. BaBunos, H. B. TumodeeB-PecoBckuid, K. YoTcoH, @. Kpuk, 4. K. benses.

Tabnuubl 1 cxembl: «CBA3b GuoMOTMK C APYrMMyn Haykammu», «Cucrtema
OMO/TIOTNYECKMX HAYK.

Tema 2. 7KuBble cuCTeMbI U UX H3YyYeHHUE

XXvBble CUCTEMbl KaK MNpeameT u3ydeHuss 6uonormn. CBOMCTBA >KMBbIX
CUCTEM: €QMHCTBO XMMMYECKOro COCTaBa, [AMCKPETHOCTb W LeNI0CTHOCTb,
C/IOXKHOCTb W YNOPSAOYEHHOCTb CTPYKTYpPbl, OTKPLITOCTb, CaMOOpPraHu3aums,
CaMOBOCIMPOM3BeeHNE, Pa3APaXKUMOCTb, M3MEHUMNBOCTb, POCT U pPasBUTHE.

YPOBHM  OpraHm3aumMn >KMBbIX CUCTEM: MOMEKYNISIPHbIA,  KNETOUHBINR,
TKaHeBbIN, OpraHWU3MeHHbI, nonynALMOHHO-BMAOBOW, 3KOCUCTEMHbIIA
(buoreoueHoTUYECKMI), OGUMOCHepHbIA. Tlpouecchbl, MPOUCXOAALLME B KMBbIX
cuctemax. OCHOBHblE MPU3HAKM XXMBOFO. XXM3Hb Kak (hopMa CyLLECTBOBaHMS
martepun. Hayku, nsyyatoLme XXmBble CUCTEMbI HA Pa3HbIX YPOBHSX OpraHu3aumm.

N3ydeHne XuBbIX cucteM. Metodbl 6uonornyeckon Hayku. HabnwogeHue,
N3MepeHune, IKCNePUMEHT, cucTemaTmsaums, MetaaHanns. MoHATUE O 3aBUCUMOI U
He3aBMCMMOW nepemeHHON. [lnaHMpoBaHWe 3KcrepumeHTa. [locTaHOBKa MU
nposepka runotes. Hynesas rmnotesa. MoHATUE BbIGOPKM N €€ AOCTOBEPHOCT.
Pa3bpoc B 0OuonorMyecknx AaHHbIX. OueHKa [OCTOBEPHOCTU MOMYYEHHbIX
pe3ynbTaToB. [pUUYMHBI  UCKAXEHUS pPe3ynbTaToB  3KCrnepumeHTa. [loHATMe
CTaTUCTUYECKOrO TecTa.

JemoHcTpanuu



Tabnuubl 1 cxembl: «OCHOBHble MPU3HAKM XU3HWU», «buronornyeckme
cucteMbl», «CBOWCTBA XXMBOW MaTepum», «YPOBHU OpraHu3aumm >KUBOM
npupofbl», «CTPOEHUE >XMBOTHOM KNETKU», «TKaHW >KMBOTHbIX», «CUCTeMbI
OpraHoB Yesl0BEYECKOro opraHumsma», «buoreoueHos», «buochepa», «MeTtoabl
N3YYeHUs XNBOIN NPUPOLbI».

Ob6opynosaHue:  nabopatopHoe  obopydoBaHMe AN MPOBeAEHUS
HabMO4EHNIA, N3MEPEHNIA, IKCMEPUMEHTOB.

IIpakTuueckas padora «/ICMOMb30BaHNE Pa3/IMYHbLIX METOAOB NpW
N3YUYeHUW XKMBbIX CUCTEMY.

Tema 3. buosiorusi KiieTku

KneTtka - CTPYKTYpPHO-(hYHKUMOHaNbHas eguHMUA XXuMBOro. Kctopus
OTKPbITUA KNeTKN. PaboTbl P. INyka, A. JleBeHryka. KnetouHast Teopus (T. LLBaHH,
M. LlneingeH, P. BupxoB). OCHOBHble MOMOXEHUA COBPEMEHHON KNETOUYHOM
Teopun.

MeToabl  MOMEKYNAPHOM WM K/ETOYHOW  BMONorunM:  MUKPOCKOMWUS,
Xpomarorpams, 3nekTpoopes, MeTo[ MeuyeHbIX aTtoMoB, AMpdepeHUManbHoe
LeHTPUMYrMpoBaHue, KynbTUBMPOBaHUE KNETOK. M3yuenue @uxkcuposaHmvix
Kkiemox. DNEKTPOHHasA MUKPOCKONUA. Kougokanvuas muxkpockonus. Bumanvhoe
(npudicuznenHoe) uzyueHue Kiemox.

JleMoHCTpanumn

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

Tabnmupbl 1 cxeMbl: «CBETOBOW MUKPOCKOM», «3NEKTPOHHBIA MUKPOCKOM>»,
«AcTOpNA pa3BUTUA METOLOB MUKPOCKOMUM»,

O6opyoBaHMe: CBETOBOM MUKPOCKOIM, MUKponpenapaTbl PacTUTENbHBIX,
YKMBOTHbIX 1 6aKTepUasbHbIX KETOK.

IIpakTHyeckasn padora «/3yyeHMe MeTOLOB K/IETOYHOW  6uonoruun
(XpomaTorpadusa, anektpoopes, AnddepeHUManbHOE  LEHTPUQYrMpoBaHue,
MLIP)».

Tema 4. Xumnueckasi OpraHu3anus KJIeTKU

XUMUYECKNA cOoCTaB KNETKU. Makpo-, MUKPO- U YbTPaMUKPO3EMEHTI.
Boga n eé ponb Kak pacTBOpPWUTENs, peareHTa, y4yacTve B CTPYKTYpPMPOBaHUM
KNeTKW, Tensoperynaumun. MuHepanibHble BeLlecTBa KIeTKW, UX 61onornyeckas
pO/ib. PO/b KaTMOHOB 1 aHUOHOB B K/ETKE.

OpraHuyeckne BewlecTBa KNeTKW. Buonornyeckne nonumepsl. benku.
AMWHOKUCNOTHBIN cocTaB 6enkoB. CTPYKTYpbl 6e/IKOBOW MOMEKy/bl. NepBryHas
CTPyKTypa 6efika, nenTuaHas CBA3b. BTopuyHas, TpeTuyHas, 4eTBepTUYHAS
CTPYKTYpbl.  OeHatypauusi. CsolictBa 6enkoB. Knaccugukaums  6enKos.
Bruonorunyeckue QyHKUUN 6eNKOB. Ilpuonut.



Yrnesobl. MoHocaxapuabl, gucaxapubl, onurocaxapubl 1 noamcaxapubl.
Ob6wmin  nnaH CTpoeHUs U (M3NKO-XMMWYECKMe CBOMCTBA  Yr/1eBO/OB.
Buonornyeckune QyHKLMM yrneBoL0B.

Nunuapl. TvapodunnbHO-rnapogobHble cBocTBa. Knaccuhmkaums nunuaos.
Tpurnnuepunabl, oconunuapl, BOCKW, cTepouibl. buonorunyeckne yHKLMM
nnnunaos. Obwme cBOMCTBa GUONOTMYECKNX MEMOPAH — TEKYYECTb, CMOCOOHOCTL K
caMo3aMblKaHu0, NOMYNPOHULAEMOCTb.

HyknenHosble kucnotebl. AHK 1 PHK. CTpoeHWe HYKNeMHOBLIX KUC/OT.
Hykneotugpl. MNpuvHUMn komniemeHTapHocTK. lMpasuno Yapradda. CTpykTypa
OHK — aBoiiHas cnunpanb. MecToHaxoXaeHue 1 buonornyeckne gyHkumm AHK.
Buabl PHK. ®yHkuun PHK B KneTke.

CTtpoeHne monekynbl AT®. Makposaprmuyeckne cBssn B Monekyne ATO.
Buonornyeckune yHkumm AT®. BoccTaHOB/MEHHbIE MEPEHOCUNKM, UX (DYHKLMN B
KneTke. /Jlpyeue wuyxneosuompugocghamor (HT®). CekBeHunpoBaHne [OHK.
Memoowi CEHOMUKU, MPAHCKPUNMOMUKU, NPOMEOMUKU.

CTpyKTypHaa 6uonorus: 6uoxmMmmyeckne n 6nomsnyeckne mccrefoBaHus
coCTaBa W MPOCTPAHCTBEHHON CTPYKTYpbl OUOMONEKYN. Mooeruposanue
CMPYKmMypsl U QYHKYUll OUOMONEKYI U UX KoMNIIeKkcos. Komnvromephbiil Ousauin u
opeaﬂuqecmuj curmes 6u0MOJZ€Ky]l u ux Henpupodﬂbzx aHAlo2coe.

JleMoHCTpanumn

MopTtpeTbl: J1. MNonuHr, K. YoTCoH, ®. Kpuk, M. YUNKNHC, P. ®paHKNH,
®. CaHrep, C. NpysuHep.

Avarpammbl:  «PacnpegeneHve XUMUYECKUX 3/1IEMEHTOB B HEXUBOM
npupoge», «PacnpefeneHne XMMUYeCKNX 3/IEMEHTOB B XXMBOW NPUPOLE».

Tabnuubl N cxembl: «lleprognyeckas TabnmMua XMMUYECKUX 3/1EMEHTOB,
«CTpoeHne MONeKynbl BoAbl», «BellecTBa B COCTaBe OpraHM3moB», «CTpoeHune
MOSieKy bl 6enka», «CTPyKTypbl 6€/1IKOBO MONeKy/bl», «CTpOeHWe MONeKys
yrnesoaoB», «CTpoeHWe MOMEKYNn NUNUAoB», «HYKNenHoBble  KUCNOTbI»,
«CTpoeHne Monekynbl AT®»,

O6opyfoBaHMe: XMMMYecKas nocyaa n 06opyaosaHue.

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

JlabopaTtopnass  paGora  «lIccnefoBaHMe  HYK/IEMHOBbLIX  KWC/OT,
BbII€/IEHHbIX M3 KNETOK Pas3/InyHbIX OpraHnU3mMoB».

Tema 5. CTpoenue u GQyHKINH KJIETKH

Tunbl  KNEeTOK: 3yKapuotuyeckaa W npokapuoTtmyeckad. CTPyKTYpHO-
(hyYHKUMOHa/IbHbIE 06Pa30BaHNA K/IETKM.



CTpoeHMe NpoKapnoTMYeCcKoM KNeTKU. KneTouHas CTeHKa 6aKTepuin 1 apxei.
OCOGEHHOCTM CTPOEHUSI TeTEPOTPOPHOMN W aBTOTPOPHOM MPOKAPMOTUYHECKMX
KNeToK. MecTo 1 posb NpoKapmnoT B BUoLeHO3ax.

CTpoeHue 7 (hYHKLMOHMPOBaHWE 3yKapnoTUYECKOM KNETKMN.
MnasmaTnyeckass MembpaHa (nnasmanemma). CTpyKTypa nna3maTuyecKoin
MeM6bpaHbl. TPaHCMNOPT BELLECTB Yepe3 MnsiasMaTU4ecKyto MemopaHy: MacCUBHbLIN
(anddpysnsa, obneryéHHas AnMOy3nsA), akTUBHbLIA (NEPBUYHBIA M BTOPUYHBIN
aKTUBHbIN  TpaHcropT). [lonynpoHMuaeMocTb MembpaHbl. PaboTa HaTpuid-
Ka/IneBOro Hacoca. dHAOLMTO3: MUHOUMTO3, (haroumTos. Ik3oumTo3. KneToyHas
cTeHka. CTPyKTypa 1 PYHKLUMM KNETOYHON CTEHKM pacTeHuid, rpnbos.

LinTonnasma. LiMto3onb. LiuTockenet. [BuxKeHne uutoniasmbl. OpraHovapl
KneTkn. OfHoMeMOpaHHble OpraHouAbl KMeTKW: 3HAoMnasmMaTuyeckas CeTb
(AMNC), annapat MonbmKM, NN30COMbI, UX CTPOEHME U PYHKUMW. B3anmocBA3b
OA4HOMeMOpPaHHbIX OpraHoMAoB KneTkn. CTpOeHWe rpaHyIspHOro PeTuKynyma.
Mexanusm nanpasnenus 6enxos ¢ IIIC. CUHTE3 PacTBOPUMbIX GenkoB. CUHTe3
KNETOYHbIX  MeMbpaH. [nagkuii  (arpaHynsipHblid) — 3HAOMIa3MaTUYECKMNIA
peTukynym. CekpeTopHas (hyHKUmMs annapata [onbMkn. Moougukayus benxkos 6
annapame [ onvoocu. Copmuposka 6enxkos 6 annapame [ onvoxcu. TpaHCNOPT
BELLLECTB B KNETKe. Bakyonm pacTUTeNbHbIX KNeToK. KNneTouHblid cok. Typrop.

[MoNyaBTOHOMHbIEe ~ OpraHomfbl  KMeTKW:  MUTOXOHAPWUW,  NAacTUAbl.
Ilpoucxoorcoenue mumoxonopuu u niacmud. Cumouocenes (K.C. Mepeoickosckuii,
JI. Mapeynuc). CTpoeHne U (DYHKUMM MUTOXOHAPWA W nnactug. lMepBuYHbIe,
BTOPMYHbIE U CNOXHble  NaacTuibl  (DOTOCMHTE3VPYIOLUMX  3YKapuoT.
XnoponnacTbl, XpPOMONACTbI, IENKONMACTbI BbICLLUMX PACTEHWIA.

Hemem6paHHble opraHonibl KneTkn CTpoeHue n PYyHKLUM HeMeMOPaHHbIX
opraHongoBs KNEeTKW. Prnbocomsl. Ilpomedicymounvie Qunamenmeo.
MuKpomnameHTbl.  Axmunosvie  mukpoguiamenmol. MbIEYHbIE  K/IETKM,
Axmunosvie Komnonenmol HembluieuHvix Kiemok. MUKPOTPYOOUKM. KNeTOUHbIiA
ueHTp. CTpoeHMe © [ABWXKEHME >KIYTUKOB W pecHUYeK. MUKpPOTPy6OoUKM
uutonnasmbl. LleHTpuonb. benxku, accoyuuposanHnvie ¢ MuKpoguiameHmamu u
muxpompybdboukamu. MomopHvie 6enku.

Appo. Obonoyka agpa, XpoOMaThH, Kapuronniasma, SApbILKY, X CTPOEHUEe U
yHKUMN. FaepHblil  6enKoBbId  MaTpUKC. [poCTPaHCTBEHHOE PacnonoXeHne
XPOMOCOM B WHTepdasHOM afpe. Dyxpomamun u 2emepoxpomamur. Benkun
XpPOMaTUHA — TUCTOHbI. Jlunamuka s0epHOl 006010YKU 6 Mmumose. AHoepHviii
mpaxcnopm.

KneTouHble BKNtOUeHMA. CpaBHUTE/bHAA XapaKTepPUCTUKA KNETOK 3yKapuoT
(pacTUTENbHOW, XXMBOTHOM, FPMOHON).

JemoHcTpanuu



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

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

O6opyaoBaHMe: CBETOBOM MMKPOCKOM, MUKpOMNpenapatbl PacTUTENIbHbIX,
YKMBOTHbIX K/IETOK, MUKPONpenapatbl 6akTepuasibHbIX KIETOK.

JlaGopaTopnass paGora «/I3yyeHMe CTPOEHUS KMAETOK  pas/INyHbIX
OpraHn3mMoB».

IIpakTuuyeckas padora «/3yyeHne CBONCTB KNETOUHON MEMOPaHbI».

JlaGopaTopHasi padora «VIccnegoBaHve naasmonMsa U gennasmonusa B
PacTUTENIbHbIX K/IETKAX».

IIpakTHyeckass pa6ora  «/I3yyeHne  [OBWXKeHWA  UMTOMNAa3Mbl B
PacCTUTENbHBIX KNeTKax».

Tema 6. O0OMeH BelecTB M NpeBpalleHNe JHEPTHH B KJIETKe

ACCUMUAIAUNA N AUCCUMUNALNA — Be CTOPOHbI MeTabonmama. Tunbl 06meHa
BeLLECTB: aBTOTPO(HbIA M TreTepOTPOQHbIA. YyacTve KuUcnopoga B OOMEHHbIX
npoueccax. OHepreTuyeckoe obecrnevyeHne KeTKU: npespalleHe ATD B
06MeHHbIX npoueccax. ®PepMeHTaTUBHBIA XapaKTep peakuuilt  KJeTOUYHOro
mMeTabonmama. PepMeHTbl, WX CTPOEHWEe, CBOWCTBA W MeXaHWU3M [eiCTBUS.
KotepmeHTbl. OTANYMA (hepMeHTOB OT HEOPraHNMYeCKUX KaTasm3aTopos. benku-
aKTMBaTopbl N GENKN-UHTMOMTOPLI. 3aBUCMMOCTb CKOPOCTM (DepPMeHTATUBHbIX
peakuuii OT pas/inyHbIX PaKTopOB.

MMepBUYHBIA CUHTE3 OpraHMYecKMX BewlecTB B K/eTke. (POTOCUHTES.
AHOKCcucenHbIll U OKcuceHHblll omocunme3 y obaxkmeputi. Ceemocodouparoujue
nuUcMerRmMbsl U NUSMeEeRmMbvl peakKyuOHHOo20 yermpda. Ponb XnoponaacTtos B rpotecce
hoTocmHTe3a. CBeToBas U TeMHoBasA hasbl. @omoovixanue, Cs., C4. u CAM-munol
gomocunmesa. TPOAYKTUBHOCTb (POTOCUHTE3A. BnunsHME pasnnyHbIX (hakTopoB
Ha CKOPOCTb (JOTOCUHTEe3a. 3HaueHne (DOTOCMHTE3A.

XeMoCHHTES. Pa3Hoobpa3ne OpraHM3mMoB-XeMOCUHTETUKOB:
HUTpUMLMpYOLWME 6aKTepum, Xene3obakTepuu, CepobakTepun, BOAOPOAHbIE
6akTepun. 3Ha4YeHne XeMOCUHTE3a.

AHaspo6Hble opraHm3ambl. Buabl 6poxkeHus. TMpoAyKTbl OPOXEHUA U UX
NCMOMb30BaHNE YeNIOBEKOM. AHa3pOOHble MWKPOOPraHu3Mbl Kak OOBLEKTH
BuoTexHoNnornm n Bo3byanTenn 6onesHen.

A3po6HbIE OpraHu3mbl. ATan.l 3HepreTMYeCcKoro obMmeHa.
MoAroToBUTENbHBIN 3Tan. IMKON3 — 6ECKUCIOPOAHOE PaCLLENIEHNE FNHOKO3bI.

Bronornyeckoe OKUCNeHMe, UK KNeTOYHoe AblxaHue. Ponb MUTOXOHAPWUIA B
npoueccax 61oIorMyeckoro okucneHns. Liknnyeckme peakymmn. OKACINTENBHOE
(hochopunupoBaHue. ODuepeuss membdbpannozo 2epaduenma npomonos. Cunmes



ATD: paboma npomonnoi ATD-cunmaszwvr. TlpeyMyLLecTBa aspobHOro mnyTu
0OMeHa BeLLECTB nepef aHaspobHbIM. OPYEKTUBHOCTb 3HEPreTUYECKOro 06MeHa.

JleMoHCTpauun

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

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

O6opyaoBaHue: CBETOBOWM MMUKPOCKOMN, 060pyAoBaHMe A1 NMPUroTOB/IEHUSA
MOCTOAHHbLIX 1 BPEMEHHbIX MUKPOMPEnapaTos.

JlaGopaTtopnass  padora «/I3ydeHMe  KaTa/IMTUYECKOM  aKTUBHOCTM
(hepMeHTOB (Ha NpuMepe amunasbl UK Katanasbl)».

JlaGopaTopnass padora «l/I3yyeHMe (pepMEHTATMBHOIO pacLlenneHuns
nepokcunaa BOA0POAA B PACTUTENbHBIX U XKMBOTHbIX KNeTKax».

JlaGopaTopnass padoora «CpaBHeHVMe MpoueccoB (POTOCUHTE3a WU
XeMOCUHTe3ax.

JlaGopaTopnas padora «CpaBHeHVEe NPOLLECCOB OPOXEHUSA U AbIXaHUSA».

Tema 7. HacsiencrBeHHass uHGoOpMalLus U peajiu3anus eé B KiIeTKe

Peakuun MaTtpuyHoro cuHTesa. MpuHUMN KOMMNIEMEeHTapHOCTM B peakLmsax
MaTpUYHOro CUHTE3a. Peasm3aumna HacneACTBEeHHOW UH(opMaLmn. eHeTUYeCKNI
KOA, ero CBOWCTBa. TpaHCKpunuus — maTpuuHbid cuHTe3 PHK. TpuHumnbl
TPaHCKPUNUMKX: KOMM/IEMEHTAPHOCTb, aHTUMNapan/ieslbHoCTb, aCUMMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 sykapuomuueckoti kiemke. Hexooupyrowue PHK.

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

Cospemennvie npedcmasieHuss o cmpoeruu 2enog. OpraHn3auma reHoma y
NMPOKapuoT N 3yKapuoT. Perynaumsa akTMBHOCTM TeHOB Y MpPoOKapuoT. 'mnoTesa
oriepoHa (. XKakob, XX. MaH0). Moxexyiapubie mexanuzmvl IKCNPeCccuUu 2eHO8 y
aykapuom. Ponv xpomamuna 6 pezynayuu pabomwl 2enos. Perynaums 06MeHHbIX
MPOLLECCOB B KeTKe. KNeTouHbIi rOMeocTas.

Bupycbl — HEKNeToUHbIe POPMbI XKMU3HN 1 06MraTHble napas3nTbl. CTpoeHue
MPOCTLIX U C/IOXKHbIX BUPYCOB, PETPOBMPYCOB, 6aKTePNOGaroB. JKusnennblil yuki
JHK-cooepocawux eupycos, PHK-codepocawux eupycos, o6axmepuoghazos.
Obpamuas mpanckpunyus, pegepmasa, UHmezpasa.

BupycHble 3a60n1eBaHUSA YeN0BEKa, XUBOTHbIX, pacTeHuid. CrAL, COVID-
19, coymasibHble U MegULMHCKME Npobiembl.

Buoungopmamuxa: unmeepayus u anamuz boavuux maccusos («bigdatar)
CMpPYKmMYypHbIX ouonocuueckux oannwvix. Hanomexuonocuu ¢ buonocuu u Meduuune.
Ilpoepammupyemvie pynkyuu 6erkos. Cnocobvt 0ocmasku 1ekapcms.



JleMoHCTpanun

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

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

IIpakTueckasi padora «Co3gaHne Moaenn Bupyca.

Tema 8. JKusHeHHBIA HUKJ KJIETKH

KneTouHbln UuKn, ero nepuogbl w perynauus. MHTepasa M MUTOS.
OC0o6eHHOCTM NpOoLEeccoB, MPOTEKalWMX B MHTepgase. oArotoBka KAeTkM K
aeneHnto.  TpecMHTETUYECKUA  (MOCTMUTOTUYECKMIA),  CUHTETUYECKUIA  W”
MOCTCUHTETUYECKUIA (NPEMUTOTUYECKIIA) NEPUO/bl MHTepdasbl.

MaTpuuHblii cuHTe3 OHK — pennukaums. MNpuHuunbl penavkauun OHK:
KOMM/IEMEHTAPHOCTb,  MOJIYKOHCEPBATUBHbLIA ~ CUHTE3,  aHTUMNapane/bHOCTb.
MexaHunsm pennvkauun AHK. Xpomocombl. CTpoeHne XpOMOCOM. Tenomepbl U
TenoMepasza. XPOMOCOMHbIA Habop KNeTKM — KapuoTun. [AuniongHblini un
ranfiongHoli  Habopbl XPOMOCOM. [TOMOSIOrMYHbIE  XPOMOCOMbI.  [10/10BblE
XPOMOCOMbI.

[eneHve Knetkn — muto3. Cragum MUTO3a M MPOUCXOAALLME B HUX
npoueccbl. Tunbl MUTO3a. KaproKMHE3 N UUTOKUHE3. BUonornyeckoe 3HauveHue
MUTO3a.

Perynauma MUTOTUYECKOrO UMKNa KneTku. lMporpammupyemas KnetoyHas
rméenb — anonTos.

KneTouHoe A4po, XPOMOCOMbI, (PYHKLMOHa/IbHAA TFeHOMWKA. Mexanusmobi
npoaughepayuu, oughgpepenyuposku, cmaperus u eubenu kKiemok. «lLlugposas
K1emKay — ouourgopmamuyeckue mooenu QyHKYUOHUPOBAHUS KIEMKU.

JleMoHCTpauumn

Tabnuubl N CXembl: «<KU3HEHHbIA UMK KNETKU», «MuT0o3», «CTpoeHue
XpoMocom», «Pennnkauma AHK».

O6opyaoBaHue: CBETOBOM MUKPOCKON, MUKponpenapaTbl: «MWUTO3 B K/eTKax
KOpeLlKa fyKa.

JlaGopaTtopnass  pabora  «l/I3yyeHMe  XpOMOCOM Ha  rOTOBbIX
MUKponpenapaTax».

JlaGopaTopHas padora «HabnogeHne MMTO3a B K/IeTKaxX KOHUYMKa KopeLlKa
nyka (Ha rotoBbIX MUKpOMNpenaparax)».

Tema 9. Crpoenue u GyHKIMH OPraHM3MOB

Buonornyeckoe pasHoobpasue OpraHu13mos. O[LHOKNETOYUHbIE,
KOJIOHVa/IbHble, MHOTOK/IETOYHbIE OPraHU3Mbl.

OCO6EHHOCTM  CTPOEHWA U XKU3HELEeATe/IbHOCTU  OAHOK/IETOUHbIX
opraHusmMoB. baktepuu, apxeu, OfHOKNETOYHble TpPubbl, OAHOK/IETOYHbIE
BOZOPOC/U, ApYyrue NnpoTucTbl. KonoHanbHble OpraHn3mbl.



B3aumocBsA3b 4YacTeil MHOTrOKIeTOYHOr0 OpraHusMa. TKaHW, OpraHbl U
cucTembl opraHoB. OpraHnsm Kak egunHoe Lenoe. ['omeocTas.

TKaHM pacTeHuit. Twunbl pacTUTENIbHbIX TKaHell: 06pa3oBaTe/bHas,
MOKPOBHasA, MNPOBOAALLAA, OCHOBHas, MexaHu4yeckad. OCOBEHHOCTU CTPOEeHMS,
(OYHKLUMIA 1 pacrnonoXeHUst TKaHel B opraHax pacTeHUM.

TKaHWN >XXMBOTHbIX WM 4enoBeka. TUMbl XXUBOTHbIX TKaHei: anuTenvasnbHas,
COeAMHUTENbHAsA, MblleyHas, HepBHas. OCOGEHHOCTM CTPOEHUs, (PYHKUMA U
pacnosioKeHNs TKaHen B opraHax XXMBOTHbIX U Ye/loBeka.

OpraHbl. BeretatMBHble M reHepaTUBHbIE OpraHbl pacTeHWil. OpraHbl ©
CUCTEMbI OPraHoB XXMBOTHbLIX N YenoBeka. ®YHKLUNN OPraHoB Y CUCTEM OPraHoB.

Onopa Tena opraHu3moB. Kapkac pacTeHuil. CKeneTbl OAHOK/IETOYHBLIX Y
MHOTOK/METOYHbIX >XMBOTHbIX. HapyXXHbIA 1 BHYTPEHHWUA CKeneT. CTpoeHue U
TUMbI COEANHEHNSA KOCTEN.

[BuxeHne  opraHusmoB.  [IBWKeHWe  OJHOK/ETOYHbLIX  OpraHu3MOB:
ameébonaHoe, XXryTMKoBOe, pPecHMYHOoe. [BV)KeHMe MHOTFOK/IETOUHbIX PacTeHWM:
TPOMMU3Mbl N HacTUW. [BWXXEHWe MHOIOKIETOYHbLIX >XMBOTHbLIX M YenoBeka:
MblLLeYHasa cuctema. Pedriekc. CKeneTHble MbILULbI 1 UX paboTa.

MuTaHve opraHu3moB. [lornoweHne BOAbl, YINEeKUCNOro rasa wu
MWHepa/IbHbIX BeLLEeCTB pacTeHUsAMU. MuTtaHue XMBOTHLIX. BHYTpUNOIOCTHOE Y
BHYTPUK/IETOUHOE NuLieBapeHue. lMntaHne MO3BOHOYHbLIX XMBOTHLIX. OTAenNsbI
NULLEBAPUTENBHOIO TpakTa. [luueBapuTenibHble >Kenesbl. [uLleBapuTensHasa
cucTema YesioBeka.

[bixaHne opraHn3mMoB. [bixaHne pacTeHuit. ObixaHue XUBOTHbIX. Anhdy3us
rasoB yepes NOBEPXHOCTb KNeTKN. KoXXHOe AbixaHue. [bixaTesibHas NoBepXHOCTb.
YKabepHoe 1 néroyHoe fAbixaHue. [biXxaHne NO3BOHOYHbIX XMBOTHbLIX U YeNoBeKa.
OBONIOLMOHHOE  YCNOXKHEHWE CTPOEHUA NErKUX TMO3BOHOYHbLIX KMBOTHbIX.
[bixaTenbHaa cuctema 4enoseka. MexaHU3M BEHTUNAUUKW NETKUX Y MTUL, W
MieKonuTaroWwmx. Perynaunsa apixaHus. [bixaTeNbHble 06bEMDI.

TpaHCcnopT BeLLeCTB Y OpraHuW3mMoB. TpPaHCMOPTHbIE CUCTEMbI PaCTeHUMN.
TpaHCNOPT BeLlecTB Yy XXUBOTHbIX. KpoBeHOCHas cucTteMa W eé opraHbl.
KpoBeHoCcHad cucTema MO3BOHOYHLIX >KMBOTHLIX W Yenoseka. CepaLe,
KPOBEHOCHbIE COCyfbl U KpoBb. Kpyrun KpoBoobpaileHus. 3OBOMOLUMOHHbIE
YCNOXHEHNA CTPOEHUS KPOBEHOCHOM CUCTEMbI MO3BOHOUYHbIX XXMBOTHbLIX. PaboTa
cepaua u eé perynaums.

BblgeneHne y opraHu3moB. BblgeneHne y pacTeHuid. BblgeneHve y
XXMBOTHbIX. CokpaTuTenbHble BakKyonu. OpraHbl BbigeneHns. ®unbTpaums,
CeKpeLmnsi 1 0bpaTHOe BcacbiBaHVE Kak MexaHu3Mbl paboTbl OPraHOB BblAENEeHWS.
CB$I3b M0/IOCTU TeNa C KPOBEHOCHOW U BbI4eNNTENbHON cucTeMaMu. BoblgeneHve y



MO3BOHOYHbIX XWMBOTHbLIX W 4yenoseka. Moukn. CTpoeHne U (PYHKLMOHMPOBaHMe
HethpoHa. Obpas3oBaHMe MOUM Yy YenoBekKa.

3awuta y opraHusmoB. 3awWuTa Yy OAHOKIETOYHbLIX OpraHvu3moB. Cnopbl
GakTepUih U UMUCTbl MNPOCTEMLUMX. 3almTa Yy MHOMOK/IETOUHbIX PaCTeHUN.
KyTunkyna. CpeficTBa NacCMBHOM U XMMUYECKON 3anTbl. PUTOHLNAbI.

3alwnTta 'y MHOTOK/IETOUYHbIX XWBOTHbIX. [MOKPOBbI U WX MNPOU3BOAHbIE.
3awmta opraHuama ot 60ne3Heil. VIMMyHHas cucTteMa 4enoBeka. KneTouHbid u
rYMOPa/ibHbIi UMMYHUTET. BPOXAEHHBLIA N NPUOBPETEHHLIA CreUngUYecKnin
NMMYHUTET. Teopuns KNoHa/lbHO-CeNneKTuBHOro ummyHuteta (M. dpnamx, ®. M.
BepHeT, C. ToHeraea). BocnanutenbHble 0TBETbI OPraHN3MOoB. Po/ib BPOXAEHHOTO
NMMYHWTETA B Pa3BUTUN CUCTEMHbIX 3a00/1€BaHWIA.

Pa3gpakMmocTb W perynauus 'y  OpraHusmMoB.  Pa3fpakMmocTb Yy
OJHOK/NETOYHbLIX OpraHnsMoB. Takcucbl. Pas3gpaXumoctb W perynauusa y
pacTeHuiA. POCTOBbIE BELLECTBA N UX 3HAYEHNE.

HepBHad cuctema M peniekTopHas perynaums y >XUBOTHbIX. HepBHas
cuctemMa v eé oTaenbl. IBOMOLMOHHOE YCNIOXKHEHNE CTPOEHNS HEPBHOMW CUCTEMBI
Yy XUBOTHbIX. OTAeNbl rONOBHOr0 MO3ra MO3BOHOYHBIX XXWMBOTHbIX. Pediekc u
pediekTopHasa ayra. be3ycnoBHble U YCNOBHbIE PeX/IEKCHI.

['ymopanbHas perynauma U 3HOOKPUHHAA CUCTEMA XKMBOTHLIX U YenoBeKa.
XKenesbl 3HAOKPUHHOM CUCTEMbI WM WX TOPMOHbI. [leiiCTBME TOPMOHOB.
B3aumoCBA3b HepBHOW W 3HAOKPUHHOW cucTeM. [mMnoTanamo-runogusapHas
cucTema.

JemoHcTpanuu

MopTpeT: L. I1. I'aBnos.

Tabnuupl 1 cxembl: «OAHOKNETOYHbIE BOAOPOCAWN», «MHOrOKIETOUHbIE
Bogopocnu», «baktepum», «lMpocTeiiwne», «OpraHbl LBETKOBbLIX PaCTEHWUIA»,
«CUCTeMbl  OPraHOB  MO3BOHOYHbIX XWBOTHbIX», «BHYTpEHHee CTPOEHWe
HaCEKOMbIX», «TKaHW pacTeHui», «KOpHeBble CUCTEMbI», «CTpoeHne cTebns»,
«CTpOeHne NNCTOBON MNACTUHKM», «TKaHW >XXMBOTHbIX», «CKeNeT YenoBeka,
«luweBaputensHaa cuctema», «KpoBeHOCHasd cuctema», «[bixaTe/lbHas
cucTema», «HepBHas cuctema», «Koxa», «MblLleYyHas cucTema,
«BblgenntensHaa cuctema», «3HAOKPUMHHAA cucTemMa», «CTpOeHMe MbIWUbI»,
«MMyHUTET»,  «KMLEYHOMNONOCTHbIE»,  «Cxema  MUTaHWS  PacTEHUI»,
«KpOBEHOCHbIE  CMUCTEMbI  MO3BOHOYHBLIX >KMBOTHbLIX», «CTpOeHWe ruapbi»,
«CTpoeHne nnaHapuu», «BHYTPeHHEE CTPOeHWe [O0XAEBOro vepBs», «HepBHas
cuctema  pblb»,  «HepBHad  cucTemMa  NArYWKW»,  «HepBHad  cucTema
npecMmblkawolWmxea», «HepBHaa  cuctemMa  NTUL», «HepBHaa  cucTema
M/IEKOMUTAOLLNX», «HepBHaa cucTema YenoBeka», «Pediiekc».



O6opyfoBaHMe: CBETOBOW MWKPOCKOM, MUKpornpenapaTtbl OAHOKNETOYHbIX
OpraHu3MoB, MWKponpenapaTbl TKaHel, pPakoBUHbI MOJIIFOCKOB, KOJIEKLMM
HaCeKOMbIX, WTITIOKOXMX, XXMBble 3K3eMMNIAPbl KOMHATHbLIX pacTeHui, repbapumn
pacTeHUA  pasHbIX OTAEN0B, BNaXHble Mpenaparbl XWBOTHbIX, CKENEeThl
MO3BOHOYHbIX, KOMMEKUMN 6ECMO3BOHOUHBIX XWUBOTHbIX, CKeNleT YesloBeKa,
0bopyaoBaHMe Ans 4eMOHCTPaLMN MOYBEHHOMO M BO3A4YLLHOMO NUTaHWSA pacTeHUHN,
pacLuenneHns Kpaxmana u 6enKoB Nnog AecTemem hepMeHTOB, 060py0BaHNe A/1s
[AEMOHCTPaLUM ONbITOB MO0 NU3MEPEHUIO XXMU3HEHHON EMKOCTU NErKUX, MexaHu3ma
AbIXaTelbHbIX ABUXEHWI, MOAEIN FO/I0BHOr0 MO3ra pPas/IMyHbIX XXUBOTHbIX.

JlaGopaTopHuas padora «/13y4yeHune TKaHeil pacTeHUI».

JlaGopaTopHas padora «/13y4yeHne TKaHen XXMBOTHbIX».

JlaGopaTopHnasi padora «l/13yyeHne opraHoB LLBETKOBOI0 PacTeHNS».

Tema 10. PazMmHokeHUe U pa3BUTHE OPraHU3MOB

dopmbl pasMHOXeHNs opraHM3MoB: 6Gecrnosioe (BKMOYas BEreTaTMBHOE) U
nonosoe. Bwugbl 6ecnonoro  pasMHOXEHWA:  MOYKOBaHWE,  CMOPYAUMS,
(hparmeHTaums, KIOHMPOBaHME.

MonoBoe pasmHOXeHWe. [MonoBble KNETKU, UAM rametbl. Meios. Ctaguu
melio3a. [MoBefieHNe XpoOMOCOM B Melio3e. KpoccuHroBep. brMonornyeckmii CMbIc/
Melio3a W MosoBoro npouecca. Meio3 n ero Mecto B >KWU3HEHHOM LMKIe
OpraH13Mos.

Mpeas3apopbileBoe pa3BuTUe. ameToreHes y XXMBOTHbIX. [10/10Bble XKenesbl.
Ob6pa3oBaHune 1 pa3BuUTKE NOMOBbLIX KNeToK. CnepmaTtoreHes 1 ooreHes. CTpoeHue
MOJI0BbIX K/IETOK.

OnnofoTBOpeHMe ©  3MOPUOHA/IbHOE pPasBUTUE KMBOTHbIX. Crnocoobsl
OMN0A0TBOPEHUSA: HAPYXKHOE, BHYTPeHHee. MapTeHoreHes.

VHanBnayansHoe pasBuTie opraHM3MoB (OHTOreHes). AMOPUONOrna — Hayka
0 pasBUTUM OPraHN3MOB. Mopgozenez — 00Ha U3 21a8HbIX NPOOIeM IMOPUOTOSUU.
Konyenyuss  mopgocenos u moodenu mopghoceneza. CTragmm ambpuoreHesa
XXMBOTHbIX  (Ha npumepe  fIArywkun).  OpobneHuve. Tunbl  ApPO6/EHMS.
Jlemepmunuposannoe u HedepmMuHuposarnnoe oOpoobnenue. bnacmyna, munwi
oracmyn. OCOBEHHOCTU APO6/MEHNA MeKonuTalowmx. 3apofbllleBble JINCTKU
(racTpynsaums). 3aknagka opraHoB U TKaHel U3 3apo/blLeBbIX SIMCTKOB. B3anmHoe
BIMSIHME YacTeill pa3BMBalOLLErocs 3apogpliwa (3M6pMoHanbHas WHAYKUMS).
3aknagka nnaHa CTPOEHWS DKMBOTHOrO KaK  pe3ynbTaT  MepapXmyeckux
B3aMMOAENCTBMIA TeHOB. BnmsHMe Ha 3MOpUOHaNbHOE pasBUTUE Pa3INYHbIX
(haKTOPOB OKPY>KatoLLEN cpefbl.

PocT 1 passuThe XMBOTHbIX. [MOCTaIMOpUOHabHBIA Nepuog. [MpsMoe K
Henpamoe pas3suTMe. Pa3BuTMe C MeTamopdpo3oM Yy 6EeCrno3BOHOYHBLIX WU
MO3BOHOYHBIX YXMBOTHbLIX. BKMOMOrMyeckoe 3HayeHMe MpPSMOro M HenpsMoro



pasBuUTUA, UX pPacnpocTpaHeHne B Npupoae. Tunbl pocTa >KMBOTHbLIX. daKTopbI
PerynsaumMm pocra XX1UBOTHbIX U Yyenoseka. CTagum nocTaMoproHaIbHOTo Pa3BmUTUA
Y )XMBOTHbIX 1 YenoBeKa. [epnofbl OHTOreHesa yesnoBeka. CTapeHne 1 CMepThb Kak
bronornyeckme NPoLeccsbl.

PasMHOXeHMEe W pa3BUTME pacTeHuid. ameTodmT M criopouTt. Melio3 B
YKU3HEHHOM UMKNe pacTeHuW. O6pa3oBaHMe CMoOp B Mpouecce Melo3a.
[ameToreHes Yy pacTeHuid. OnNnoAOTBOPeHVE W pa3BUTUE  PaCTUTENbHBIX
OpraHu3moB. [1BOiHOe ONJIo40TBOPEHME Y LIBETKOBbLIX pacTeHuin. Obpa3oBaHue U
pasBUTUE CEMEHM.

MexaHu3Mbl perynaumm OHToreHesa y pacTeHui 1 XXMBOTHbIX.

JleMoHCTpanumn

MopTpeTsl: C. I'. HaBawwuH, X. LLinemaH.

Tabnuubl 1N cxembl: «BeretaTnBHOe pasMHOXeHWe», «Tunbl 6ecrnonoro
pasMHOXeHUA», «PasMHOXeHMe XnamuaomoHadbl», «Pa3MHOXEeHWe 3BI/IeHbI»,
«Pa3MHOXeHMe rnapbl», «Menos3», «XpoMOCOMbIl», «"ameToreHes», «CTpoeHue
AALEKNETKM N criepmato3onaa», «OCHOBHbIE CTaguKn OHTOreHesa», «lIpsiMoe K
HEnpsAmMoe pas3BuTUe», «Pa3BUTME MaWMCKOro >Kyka», «Pa3BuTHe capaHun»,
«Pa3Butne narywkn», «[BoriHOe OnMoA0TBOPEHME Y LIBETKOBbLIX PACTEHUI,
«CTpoeHne cemMsH OLHOAOMbHbIX U ABYAO/bHBLIX PacTeHUn», «XKM3HEHHbIN LKA
MOPCKOM  KanycTbl», «KWU3HEHHbIA  UUKN  MXa», «KU3HEHHbIN  LMKN
ManopoTHMKa», «KU3HEHHbIN LMK COCHbI».

O6opyaoBaHMe: CBETOBOM MUKPOCKOM, MUKporpenapaTtbl AWLEKNETOK U
cnepmaTo3onioB, Mofenb «LIMKn pa3BuTus NAryLwKms.

JlaGopaTopHasi padora «l/13yyeHne CTPOEHMA NOJIOBbLIX KNETOK Ha rOTOBbIX
MUKponpenapaTax».

IIpakTuuyeckasn padora «BblBNeHMEe MPU3HAKOB CXOACTBA 3apOAbILLEi
MO3BOHOYHbIX XXUBOTHbIX».

JlaGopaTopnasi padora «CTpOeHMe OpraHoB Pa3sMHOXXEeHUS BbICLUMX
PacTEHNA».

Tema 11. I'eneTuka — Hayka O HaCJeACTBEHHOCTH M HM3MEHYHUBOCTH
OpPraHM3mMoB

Mctopna CTaHOBNEHMS U Pa3BUTUA TeHEeTUKU KakK Hayku. Pabotbl I,
MeHngens, I'. ae ®pusa, T. MopraHa. Posib 0Te4yeCTBEHHbLIX YUYEHbLIX B PasBUTUU
reHetuku. Pabotel H. K. Konbuosa, H. . Basunosa, A. H. benosepckoro, I'. .
KapneyeHko, HO. A. dununyeHko, H. B. Tumodeesa-Pecosckoro.

OCHOBHbIe TeHeTUYeCcK1e NOHATUA U CUMBOJIbI. [T OMOMOrMYHbIE XPOMOCOMBI,
aNnesnbHble TeHbl, albTePHaTUBHbIE MPU3HAKW, AOMUHAHTHLIA W PeLecCUBHbIN
MPU3HaK, roMO3nUroTa, reTepo3nroTa, YACTas IMHUA, TMOPUAbI, FeHOTUM, (PEHOTKM.



OCHOBHble ~ MeTOfbl  TEHETUKW:  TMOPUAONIOTUYECKUW,  LMTONOMMYECKUA,
MONEKYNAPHO-TEHETUYECKMNM.

JleMoHCTpanun

MopTpetbl: . MeHgens, . ge ®pus, T. MopraH, H. K. Konbyos, H. W.
Basunos, A. H. benosepckuit, I'. . KapneueHko, KO. A. ®ununyeHko, H. B.
TumodheeB-PeCcoBCKMA.

Tabnmupl 1 cxeMbl: «MeTofbl FTEHETUKNY», «CXeMbl CKPELLMBAHUA.

JlaGopaTopHass padora «[po3ouia  KaK OObEKT  TFeHeTUYeCcKuX
nccneaoBaHuim».

Tema 12. 3aKoOHOMEpPHOCTH HACTEACTBEHHOCTH

MoHornépuaHoe ckpewmsaHue. [lepBblil  3akKOH MeHgens —  3akoH
efIMHOO0Opa3ns rmépuaoB NepBoro NoKoseHus. Mpasnio LOMUHMPOBaHNUSA. BTopoi
3aKOH MeHfensa — 3akoH pacllensieHns npusHakos. LIMTonornyeckue OCHOBBI
MOHOIMOPUAHOIO CKpeLmBaHus. MMnoTesa YACTOTbI ramer.

AHanusupytoulee ckpelmBaHune. NpomMeXXyToYHbIA XapaKTep HacnefoBaHuS.
PacLLienneHne Npu3Hakos Npu HEMOSHOM AOMWUHNPOBaHUMN.

AnrnépunaHoe ckpelmBaHue. TpeTuin 3aKoH MeHens — 3aKoH He3aBUCUMOro
HacnefoBaHMA  MPU3HaKoB.  LMTOnOrmuyeckme  OCHOBbI  AUTMOPUAHOINO
CKpeLLMBaHuA.

CuennieHHoe HacnefoBaHue npu3HakoB. Pab6oTbl T. MopraHa. CuenneHHoe
HacnefoBaHWEe TEHOB, HapylUeHWe CUENnIeHns Mexay reHamu. XpomocoMHas
Teopus HacneaCcTBEHHOCTH.

"eHeTUKa nona. XpoOMOCOMHbI MeXxaHWU3M orpefeneHumst nona. Aytocombl 1
M0/IOBble XPOMOCOMbI. [TOMOrameTHbIA U reTeporameTHbIn Mos. [eHeTuyeckas
CTPYKTYypa No/sioBbIX XPOMOCOM. HacnegoBaHne Npu3HaKoB, CLUEMNIEHHbIX C NOJIOM.

["eHOTWN Kak LenocTHasa cuctema. Mnenotponmns — MHOXECTBEHHOE [eincTBne
reHa. MHOXeCTBEHHbIA annenusM. B3auMofeicTeue HeansieflbHbIX  FEHOB.
KomnnemeHTapHOCTbL. nuctas. lNonvmepus.

CeHETUYECKWUIA KOHTPO/Ib Pa3BUTUS PacTeHUIA, XXMBOTHLIX M YesloBeka, a
TakKe (OM3MONIOTUYECKMX TMPOLECCOB, MOBEAEHUS W KOTHUTUBHbLIX (PYHKLUMWIA.
["eHeTUYECKME MeXaHN3Mbl CUMOUOreHe3a, MexaHN3Mbl B3aMMOAENCTBUSA «XO35NH
— napasnT» K «X03iMH — MUKPOOMOM». [eHEeTUYEeCcKMe acnekTbl KOHTPONS U
N3MEHEeHNS HacNeACTBEHHON MH(OPMaLMKN B NOKONEHUAX KETOK U OpraH1M3MOB.

JdemMoHcTpanuu

MopTpeTsbl: ['. MeHaens, T. MopraH.

Tabnmupl 1 cxembl: «[epBbliA U BTOPOW 3aKOHbI MeHgens», « TpeTuii 3aKoH
MeHgensa», «AHanusnpyloLlee CKpewmBaHue», «HernonHoe AOMWUHMPOBaHUE,
«CLenneHHoe HacnefoBaHVe MPU3HAKOB Y AP030(unsbl», «leHeTuka nona,



«Kapnotun 4enoseka», «KapuoTtun  Apo3o@unbl», «KapuoTun  ATULbI»,
«MHOXXECTBEHHbIV annennsm», «BzammoaencTene reHoB».

ObopyaoBaHuWe: MOfenb AN [eMOHCTpauMu  3aKOHOB  eAMHO06pasus
rmopnaoB MepBOro MOKOMEHWA W paclUenieHus MNpu3HakoB, MOAeNb Ans
[EMOHCTpaUM/ 3aKoHa HEe3aBMCUMOIO Hac/lefoBaHWA MPU3HaKOB, MOAenb AN
LAEeMOHCTpaUun CLEnIeHHoro Hac/efoBaHus MNpPU3HAKOB, CBETOBOW MWKPOCKOM,
MUKponpenapar: «po3odmnax.

IIpakTnyeckass padora «l/I3yyeHne pesynbTatoB  MOHOTMOGPUAHOIO
CKpeLLMBaHuA Y ApP030UNbI».

IIpakTnyeckass  padora  «/I3yyeHne  pesynbTatoB  AUTMOGPUAHOIO
CKpeLLMBaHuA Y A4PO30UNbI».

Tema 13. 3aK0HOMEPHOCTH U3MEHYUBOCTH

B3anmogeicTeme reHotuna v cpegbl nNpu  (hOpMUpPOBaHUK  (heHOTUNa.
I3MeHUMBOCTbL MpPU3HaKOB. KayeCTBEHHbIE WU KO/IMYECTBEHHbIe MpU3Haku. Buapl
MN3MEHYNBOCTWN: HeHAC/eACTBEHHAsA N HAC/NeACTBEHHAS.

MoanpukaumoHHad M3MeHUMBOCTb. Ponb  cpeabl B (pOpMUPOBAHUK
MOANMPUKALMOHHON N3MEHYMBOCTM. Hopma peakummn npusHaka. BapuaumoHHbIN
psg 1M BapuaumoHHas Kpueasi (B. WMoraHHceH). CBoilcTBa MOAN(PUKALIMOHHON
N3MEHYMBOCTH.

["eHOTMNMYeCKas N3MeHUMBOCTb. CBOMCTBA FEHOTUMNYECKON N3MEHUMBOCTU.
Buabl reHOTUNMYECKOW N3MEHYMBOCTU: KOMOMHATMBHaSA, MyTaLMOHHas.

KombuHaTuBHass M3MeHUMBOCTb. Melio3 ¥ MOM0BOM MNPOLIECC — OCHOBA
KOMOVHATUBHOW U3MEHUYMBOCTU. POSIb KOMOBUHATUBHO M3MEHUMBOCTY B CO3AaHNM
reHeTMYeCcKoro pasHoobpasus B npeaesiax 04HOro BMAa.

MyTaunoHHas W3MEHYMBOCTb. Buabl MyTaumii: reHHble, XPOMOCOMHbIE,
reHomHble. CroHTaHHble W MHAYUMPOBaHHble  MyTauuun. AOepHole W
uutonnasmatnyeckme Mytauun. CoMaTuyeckue W nosioBble MyTaunn. MpuymHbI
BO3HWKHOBEHUA  MyTauuil. MyTareHbl M WX B/USIHAE Ha  OpPraHu3Mmbl.
3aKOHOMEpHOCT! MyTauMOHHOro rnpouecca. 3akOH rOMOJIOrMYECKUX pPsSLoB B
HacneACTBEHHON M3MeHumBoCTU (H.W. BaBunos). BHesgepHas WU3MeHUYMBOCTb U
HacneLCTBEHHOCTb.

Onueenemuxa u INUSEHOMUKA, pPOJIb INUCEHEeMUYECKUX qbakmopoe 6
HACIe008aAHUU U UBMEHYUBOCINU d)eﬂomunuuecmtx NPU3HAKOB Y OP2AHU3IMOE.

JdemMoHcTpanuu

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

Tabnuubl 1 cxembl:  «Bugbl  M3MeHUMBOCTU», «MoauduKaLmoHHas
N3MEHUYNBOCTbY, «KombunHaTmBHas N3MEHUYMBOCTb, «Meiio3»,
«OnnofoTBOpeHnE», «I"eHeTUYeCKMe 3ab0/1eBaHMs YeloBeKa», «Buabl MyTaumin.



O6opyfoBaHue: XuBble U repbapHble 3K3eMMIspbl KOMHATHbLIX PacTeHuMH,
PUCYHKW (poTorpaduim) XXnBOTHLIX C pasIMYHbIMU BUAAMU N3MEHYMBOCTW.

JlaGopaTopHuasi pabora «MccnepgoBaHme 3aKOHOMEpPHOCTEM
MOAVN(IUKALUMOHHOW  M3MeHUMBOCTM. [1OCTpOeHMe BapuauMOHHOIO psga U
BapMaLMOHHON KPUBO».

IpakTuyeckass padora «MyTtaumm y [po3ounbl  (HA  rOTOBbIX
MUKponpenapaTax)».

Tema 14. I'eHeTHKA YeJIOBEKA

Kapnotun uenoseka. MexayHapofHas nporpaMMa WCC/efoBaHUA reHoma
yesioBeka. MeToAbl  M3y4YeHUA  TEHETUKU  Ye/OBeKa:  reHeaslorMyeckuil,
GNN3HELLOBbIN, LMTOreHeTUYECKNA, NoONyNALNOHHO-CTaTUCTUYECKUIA,
MOJIEKYNAPHO-TeHETUYECKMA. CoBpemeHHOe onpeaeneHune reHoTuna:
MOSIHOTEHOMHOE CEKBEHUPOBaHWE, reHOTUMUPOBaHWe, B TOM YKC/e C MOMOLLbIO
MLP-aHann3a. HacneacTBeHHble 3a60/1eBaHNA YesioBeKa. ['eHHble 1 XPOMOCOMHbIe
6onesHn uyenoseka. bBonesHW C HacneACTBEHHOW MPeApacronoXeHHOCTbHO.
3HayeHVe MeAULMHCKOW TeHeTUKM B MPefoTBPALLEHUN N NIEYEHUN TEHETUYECKNX
3aboneBaHM Yyenoeka. MeaMKO-reHeT4eckoe KOHCYnbTUpoBaHue. CTBOMOBbIE
KNeTKW. MOHATME «TeHETUYECKOro rpysa». OTUYECKME acMeKTbl UCCNeA0BaHW B
061aCcTN peflakTMPOBaHUA FreHOMa 1 CTBOJIOBbIX K/IETOK.

[eHeTUYeCKMe (aKTOpbl MOBbLILIEHHOW YyBCTBUTE/IbHOCTU YenoBeKa K
(hM3MYECKOMY N XMMUYECKOMY 3arps3HeHUIO OKpYXKatoLLe cpefbl. reHeTuyeckas
MpeLpacrnofioKeHHOCTb Ye/I0BeKa K MaTosiorusm.,

JemoHcTpanuu

Tabnuubl 1 cxembl: «KapuoTun 4yenoseka», «MeTofbl U3yUYeHUS TEHETUKM
yenoBekar, «I"eHeTnYecKne 3a60/1eBaHNA Ye/lOBEKa.

IpakTuuyeckasn padora «CocTaBneHVe N aHaIN3 POLOC/IOBHOM».

Tema 15. Cesnrekuusi OpraHu3MoB

[omMecTnkauma ©n cenekums. 3apoXkaeHve Cenekuum u  AOMECTUKaUUN.
YueHne H. . BasunoBa 0 LleHTpax nNpoMCXOXAeHWS W MHOroobpasus
KyNbTYPHbIX pacTeHWiA. Ponb cenekuymMn B CO34aHUM COPTOB pPacTeHuid U MOpof
XUBOTHbIX. CopT, nopofa, LWTaMM. 3akKOH rOMOJIOTMYECKUX pPsSaoB B
HacneaCcTBeHHON M3MeHumBocTM H. . BaBunoBa, €ero 3HadyeHue [ans
CeNeKUMOHHOW paboTsbl.

MeToabl CenekUMOHHON paboTbl. WCKYCCTBEHHbIA OTO60OP: MacCoBbI U
UHAVBUAYANIbHBLIA.  3JTanbl  KOMOWHAUMOHHOW  cenekumn.  VcnbiTaHue
npoussoguTeneir no notomcTsy. OTOGOP MO TFeHOTUNY C MOMOLUBHO OLIEHKM
(heHOTMMNA NOTOMCTBA M OTOOP MO reHOTUMY C NOMOLLbIO aHam3a HK.

NCKYCCTBEHHbIA ~ MyTareHe3 KakK  MeTOf  CefeKUMOHHOW  paboThl.
PagnaumoHHbIN 1 XUMUYECKMIA MyTareHe3 Kak MCTOUYHUK MyTauuin y KynbTYPHbIX



(bopM opraHusmoB. lcnosb3oBaHWe TEHOMHOrO pefakTUpPOBaHWA W METOLOB
peKoMOMHaHTHbLIX AHK A4 nonyyeHUs MCXOAHOTO MaTepuana Ans cenekuum.

[NonyyeHune noMnNIouA0B. BHyTprBMA0Bas rmépunamsaums.
BNM3KOPOACTBEHHOE — CKpeluvBaHMe, WM UMHOpUAWMHT.  HepoacTeBeHHOe
CKpewnBaHve, unn aytopuauHr. Feteposnc n ero npuyunHbl. Kcnonb3oBaHue
rereposuca B cenekuun. OTganéHHas ruépuamsaumsa. NMpeofoneHve 6ecniofms
MEeXBUWAOBbIX TMO6pMA0B. [LOCTUXEHNSA CeNeKUMmM pacTeHU U XXUBOTHBIX. «3enénas
PEBOIOYUA).

CoxpaHeHMe N n3yyeHne reHeTUYECKMUX PeCcYpCoB Ky/bTYPHbIX PacTeHWUA U
UX  OUKUX  poAMYen  OnA  CO34aHWA  HOBbIX  COPTOB M rmMbpuaos
Ce/IbCKOXO3SNCTBEHHbIX  KYNbTYP.  M3yuenue, coxpamenue u  ynpasieHue
ceHenu4YecKumu pecypcamu CeNbCKOXO3AUCMBEHHBIX U APOMDBLCIIOBbLX IHCUBONIHBLX
6 Yyejix yayduleHus cyuecmeeyrouux u CO30AHUSL HOBbIX nopod, JAUHULL U Kpoccoes, 6
mom uucie C npumeHerHuem CoO6pemMeHHblX Memoooe HAY4YHbIX Z/lCCJZ6008aHuIZ,
nepeoosuvlx uoell U NepCneKmu8HbLX MexHON0ULL.

JleMoHCTpauun

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

Tabnuubl N cxembl: «LIeHTPbI MPOUCXOXAEHNA N MHOT000Pa3ns KybTYPHbIX
pacTeHuin», «3aKOH rOMOIOrMYECKUX PSAOB B HaCNeACTBEHHON M3MEHUMBOCTU,
«MeToapl cenekunmn», «OTaanéHHas rnopuansauns», «MyrareHes».

JlaGopaTopuas padora «/13y4eHne COPTOB Ky/NbTYPHbIX PacTeHUIA 1N Nopoa
LOMALLHNX XXUBOTHbIX».

JlaGopaTopuas padora «/13yyeHne MeTo40B CENEKLNN PaCTEHNIA».

IlpakTHyeckas padora «[1pVBMBKA PACTEHUN».

Okckypeusi «OCHOBHblE MeTOAbl U AOCTUDKEHUS CeNeKuUn pacTeHuid u
YXMBOTHbIX (Ha CEeNeKLUMOHHYH CTaHUMI0, NIEMEHHY0 hepmy,
COPTOMCNbITaTE/IbHbIA  Y4acCTOK, B TeMIMYHOE XO3[WCTBO, B labopatoputo
arpoyHMBEPCUTETA UK HAYHHOTO LIEHTPA)».

Tema 16. BuorexHo/10rusl 1 CHHTETHYECKAS] O0MOJIOT U

OO6beKTbl, MCMOMb3yeMble B OMOTEXHOMOMMKU, — K/IETOYHbIE N TKaHeBble
KYNbTYpbl, MWUKPOOpPraHn3mbl, nx XapaKTepuCTunKa. TpagnunoHHasa
buoTexHonorusa:  xneboneyeHune, MOMyYeHWE  KUC/IOMOJIOYHBLIX  MPOAYKTOB,
BUHOAeNne. MUKpPOOMONOrnyecknin  cmHTe3. OOBEKTbI  MUKPOOMONOTMYECKMX
TEXHO/I0rniA. NMpon3BoACTBO 6e/1Ka, aMMHOKUC/IOT U BUTaMUHOB.

Co3faHue TEXHOMOMMIA N MHCTPYMEHTOB Lie/leHanpaB/ieHHOro U3MeHeHUs U
KOHCTPYMPOBaHNSA reHOMOB C Lie/Ibi0 NMOJlyYeHUA OPraHN3MOB U UX KOMMOHEHTOB,
COAepXalunx He BCTpeyaroLLMecs B Npupoae OMOCUHTETUYECKME MYTH.



KneTouHaa vHxeHepus. MeTogbl KynbTypbl KIETOK U TKaHel pacTeHuid U
XMBOTHbIX. KpunobaHkn. Comartuuyeckad rnbpugmsaums mn  comaTUyecKuia
ambpuoreHes. lIcnonb3oBaHWe ranjiongoB B CeNeKkuMn pacTeHWuin. [loayuenue
MOHOKNOHANbHBIX aumumel. Mcnonvzo8anue MOHOKIOHANIbHBIX U NOJUKTIOHATbHBIX
anmumen 6 MmeouyuHne. VICKYCCTBEHHOE OMIOAOTBOPEHMe. PeKOHCTPYKUMA
ANLEKNETOK U KIOHUPOBaHME XXUBOTHbIX. MeTof TpaHChnaHTauumn saep KIeTok.
Texnonocuu 0300p06]l€Huﬂ, KyJ1bmusupoearnusl u MUKDPOKJIORAJIbHO20
PA3IMHOINCEHUA CeNbCKOXO3AUCMBEHHbIX Kyjlbnmyp.

XpOMOCOMHass M TreHHas WHXeHepus. VICKYCCTBEHHbIA CUHTe3 reHa W
KOHCTpyupoBaHue peKoMOuHaHTHbIX AHK. Cozdanue mpanceennvix opeanusmos.
JOCTXKEHMA 1 NEepCnekTUBbl  XPOMOCOMHOW U TEHHOW  UHXXeHepuw.
JKOIOrMYeCKMEe N 3TUYECKME NPOBIEMbI TEHHON NHXXEHePUN.

MeanumHckue 6roTtexHonormu. MNoctreHoMHasa umposas meamumHa. MLP-
AMarHocTmka. MeTabonoMHbIA  aHaIn3, TeHOLEHTPUYECKMIA aHasM3 npoTeoma
yenoBeka 4719 OLEHKW COCTOSAHWA ero 340poBbs. VICnonb3oBaHWe CTBO/OBbIX
KNeTok. TapretHad Tepanusa paka. 3D-O0uMouHXeHepusi AN pa3paboTKu
(hyHAAMeHTa/IbHbIX OCHOB MeAMLMHCKUX TEXHOMIOTMIA, CO3A4aHnUs KOMIMIEKCHbIX
TKaHei CoYeTaHMeM TEXHONOMNA TPEXMEPHOIO GUONPUHTUHIA U CKaddonamHra
A1 peLleHns 3agay nepcoHaIn3npPoBaHHON MeANLMHBI.

Co3faHne BEKTOPHbIX BakKUMH C Lenbio 0b6ecnevyeHnss KOMOMHMPOBAHHOW
3awmTbl 0T BO36yauTenein OPBW, ycTaHOBNeHWE MOMEKYNAPHBIX MeXaHW3MOB
(hyHKUMoHMpoBaHNa PHK-cogep)kalimx BUPYCOB, Bbi3blBalOLWMX 0CO60 OMacHbIe
3a60/1eBaHNA YesloBeKa U XXMBOTHbIX.

JemoHcTpanuu

Tabnuubl N cxembl: «cnonb3oBaHe MUKPOOPraHM3MOB B MPOMbILL/IEHHOM
NPON3BOACTBE», «KNeToUHaA MHXeHepua», «I eHHas MHXXeHepusa».

JlaGopaTopHasi padora «l/13yyeHne 06bEKTOB OBMOTEXHOMOTN.

IpakTuyeckas padora «1onyyeHie MOOYHOKMCIIBIX MPOLYKTOB».

Okckypeust  «BUOTEXHONMOIMA — BaXHelLas nNpou3BOAMTeNlbHAsA cuna
COBPEMEHHOCTM (Ha BMOTEXHONOIMYECKOe NPON3BOACTBO)».

11 KIIACC



Tema 1. 3apo:xxneHue W pa3sBUTHE 3BOJIOLNMOHHBIX NPEACTABJICHUN B
OouoJiorumn

JBO/MOUMOHHAA Teopua Y. [lapBuHa. [1peAnocCbiikKW  BO3HUKHOBEHUS
fapBUHM3Ma. XK13Hb N Hay4YHaa aeaTenbHocTb Y. [JapsuHa.

[BmxyLme cunbl 3BoMOLMN BUAOB No Y. [apBnHy (BbICOKas MHTEHCMBHOCTb
PasMHOXEHNS ~ OpPraHWM3MOB, HacnefCTBeHHasd W3MeH4YMBOCTb, Oopbba 3a
CYLLIeCTBOBaHWE, eCTECTBEHHbIN 1 UCKYCCTBEHHbIN 0TOOP).

OdopmneHne cuHTeTMYecKo Teopum 3ssonoumn (CT3I). HeitpanbHas
Teopua  3sonoumn.  CoBpemMeHHas  3BOJIIOLMOHHAA  6uonorua.  3HauveHue
3BOJOLMOHHOM Teopun B (hOPMUPOBAHNM €CTECTBEHHO-HAYYHOW KapTUHBbI MUPa.

JleMoHCTpanumn

MopTpeTbl: ApuctoTens, K. JIuHHen, XK. b. Jlamapk, 3. XK. CeHT-Unep, XK.
KtoBbe, Y. [apsuH, C. C. YeTtBepunkos, L. L. LUmanbrayseH, k. XongeH, O. K.
benses.

Tabnuubl M cxembl: «Cuctema >kmsot npupogbl (no K. JIMHHEND)»,
«JleCTHMUA XMBbIX cyllecTB (Mo Jlamapky)», «MexaHu3M (QopmM1poBaHnA
MPUCMOCO6NEHNIA Yy pacTeEHNA M KMBOTHbLIX (N0 Jlamapky)», «KapTta-cxema
MapLupyTa nyTetwiectsmst Y. [lapBuHa», «Haxoakm Y. [apBuHa», «®opMbl 60pbObI
3a CcyllecTBoBaHue», «llopofbl rony6ei», «MHoroobpasme KynbTypHbIX (HOpM
KanycTbl», «1opoabl AOMALLHMX XXUBOTHbIX», «Cxema 06pa3oBaH1si HOBbIX BUOB
(mo Y. [apsuHy)», «CxemMa COOTHOLUEHUA [OBWKYLIMX CWUN  3BOMIOLUN»,
«OCHOBHbIE MOJIOXKEHUSA CUHTETUYECKOW TEOPUM 3BOJTHOLMN».

Tema 2. MUKpPO3BOIOLHSA U €€ Pe3yJIbTATHI

Monynaumsa Kak afnemeHTapHas eanHuua 3sonounn. CoBpeMeHHble METOARbI
OLEHKM TeHeTMYeCKOro pasHoobpasns W CTPYKTypbl nonynsuuin. KM3ameHeHue
reHooHAa MONyNAUMM KakK 3/IeMeHTapHOe 3BOJIOUMOHHOE fABMeHNe. 3akoH
reHeTMYecKoro pasHoBecus K. Xapau, B. BaiiH6epra.

AneMeHTapHble (akTopbl (ABVKYLIME CUbl) 3BOMOUMA. MyTalMOHHbI
npoyecc. KombWHaTMBHAs W3MEHYMBOCTb. [peid) TreHOB —  C/ly4aiHble
HeHanpaB/ieHHble  M3MEHEHWs 4acToT anneneim B nonynaumsx. OqgekT
OocHoBatensa. JIAggexkm oOymovinounoeo eopaviuka. CHUdICEHUE 2eHemu4ecKo20
pasnoobpazus: npuuunsl u creocmeus. llposenenue s¢pgpexma Opetigha 2enos &
bonvuux u  manelx  nonyrayusx.  Murpaumn.  Msonsuma Nonynsuuii;
reorpadguyeckasn (NpocTpaHcTBeHHas), buonornyeckas (PenpoayKT1BHas).

ECTeCTBEHHbIA OTOOP — HanpaBnAoWMin  (hakTop 3somounn. PopMbl
eCTECTBEHHOro  0TOOpa:  ABWKYLUMA,  CTaOUNMU3VPYIOLLMIA,  paspbiBatOLLMiA
(an3pynTuBHbIA). MonoBoit oT6op. BO3HMKHOBEHWME W 3BOMKOLMS COLMaIbHOIO
NMOBEAEHNSA KMBOTHbIX.



MpUCNoco6MeHHOCTL  OPraHU3MOB  KaK  pe3y/ibTaT  MUKPO3BOHOLUN.
Bo3HMKHOBEHWE  npucnocobneHwin 'y opraHuM3moB.  ApoMopgosbl  ”
namoagantauyun. Fprumepbl NPUCNOCo6eHNA Yy OpraHnM3MoB: MOPGOIOrNYecKme,
(m3monornyeckme,  Guoxmmmuyeckme,  noeegeHyeckme.  OTHOCUTE/ILHOCTb
MPUCNoco6/1eHHOCTN OPraHN3mMOB.

Bug, ero kputepum un CTpyKTypa. BupgoobpasoBaHwe Kak pesynbTar
MWUKpPO3BOMOUMK. M30naumsa — KNHOYeBO (hakTop BMA006paszoBaHusA. IMyTn u
Cnocoobl BUA006pa30oBaHUs: afnonarpuyeckoe (reorpaduyeckoe),
cuMnaTpuyeckoe  (3KOMOTMYECKOoe),  «MrHOBeHHOoe»  (monunnounamsaums,
rmépunamsaums). AnamTenbHOCTb 3BOMOLMOHHBIX MPOLLECCOB.

MexaHn3Mbl (DOPMMPOBAHNA BUONOrMYECKOTO pa3HO0bpasns.

Ponb  3BOMOLUMOHHON Guonorunm B pa3paboTKe HayuyHbIX METOA0B
COXpaHeHus 6ropasHoobpasns. M1KPO3BOMOLNA 1 KO3BOOLNA NapasutoB U nX
X035€eB. MexaHn3Mbl (hOPMMPOBAHUS YCTOMUMBOCTN K aHTUOMOTUKAM U CMOCOObI
60pbObI C He.

JleMoHCTpauun

MopTpeTbl: C. C. YeTBepunkos, 3. Mawp.

Tabnuubl 1 cxembl: «MyTauMOHHasA W3MEHUYMBOCTb», «[llonynsaunoHHas
CTPYKTypa Buga», «Cxema nposiBieHns 3akoHa Xapan—BaiHoepray», «BuxyLyme
CWU/bl 3BOJTIOLMNY», «DKOMOrMYeckas M30NAumMa nonynsumili ceBaHCKOM qopenms,
«[eorpaguyeckas  u30M19UMA  IMCTBEHHMUbI  CMOMPCKOM W IMCTBEHHMUPI
AaypCcKom», «MonynaLMOHHbIe BOHbI YACNIEHHOCTU XULLHWUKOB U XepTB», «Cxema
[EeNCTBUSA €eCTeCTBEHHOro oT6opa», «®PopMbl 6GOpPLObI 3a CYLIECTBOBAHMEY,
«HAyCTpranbHbI MenaHn3m», «XXuBble MCKOMaeMble», «OKPOBUTENbCTBEHHAS
OKpacka YXUBOTHbIX», «[pefynpexxaatoLLas OKpacka YXMBOTHbIX»,
«®dusnonormyeckme agantauum», «MpucnocobneHHOCTb OpraHu3MoB U eé
OTHOCUTENLHOCTbY», «KpuTepun Buaa», «Buabl-0BONHUKN», «CTPYKTypa BMAa B
npupoge», «Cnocobbl BMA00Opa3oBaHMs», «leorpagmyeckoe Br1aoobpa3oBaHuMe
TPEX BWAOB NaHAbILLe», «3IKONOrMyeckoe BMA00Opa30BaHWE BUAOB CUHUL»,
«Monunnonabl pacTeHUi», «KanycTHO-peaeyHbIin rnopuay.

O6opyoBaHue: repbapumn pacTeHWiA, KONNEKUMN HACEKOMbIX, Yydena NTuL, 1
3BEpeil C npumepamMun pPas3fIMUHbIX MPUCMOCOGMEHNIA, Yydena NTULL U 3BEpEM
pasHbIX BWAOB, repbapun pacTeHUin BGAM3KMX BUAOB, 06pPa30BaBLUMNXCA
pasNNYHbLIMK crnocobamu.

JlaGopaTopunasi padora «BbISIBleHWE W3MEHUYMBOCTU Yy 0CO6e OfHOro
BUa».

JlaGopaTopnas  pa6ora  «[1puUCnocobnieHnss  OpraHM3amMoB U UX
OTHOCUTE/IbHas LieN1Ieco00pasHOCTb.



JlaGopaTopnass pa6ora «CpaBHeHVWe BWAOB MO MOPXOIOrNYECKOMY
KPUTEepUIO».

Tema 3. Makpo3BoouMs U €€ pe3yabTarThbl

MeToabl  M3ydyeHWs  Makpo3sonouuu.  [laneoHTONOrMYeckKne  MeToAbl
n3yydeHUs 3sonouuu. [lepexofHble (OPMbI 1 (PUIOreHEeTUYECKME  pPALbI
OpraH13mMos.

Buoreorpaduyeckne metogbl M3ydeHus 3sosioumu. CpaBHeHME (iopbl K
(hayHbl MaTepuMKOB W OCTPOBOB. buoreorpaduyeckne obnactn 3emnn. Buapl-
3HAEMUKU U PESINKTI.

AMOPUONOrNYecKme 1 CpaBHUTENILHO-MOPMOIOrMYEeCKNe METOAblI U3yYeHUs
3BOMOUMKN. [eHeTUYecKMe MexaHu3Mbl 3BOJIIOLMN OHTOreHe3a W MOSABIEHUS
3BOJIIOUMOHHBIX  HOBLUECTB.  [OMOMOrWYHbIE U aHaIOTM4YHblE  OpraHbl.
PyauMeHTapHble — opraHbl M ataBu3Mbl.  MonekynsapHo-reHeTU4ecKue,
OMOXMMUYECKME U MaTeMaTUYecKMe  MeTodbl  U3YYeHWs  3BOJOLMMW.
[fomMonornyHole reHbl. CoBpeMeHHble MeTOAbl MOCTPOEHUS (UIOreHeTUYeCKnX
[lepeBbLEB.

XPOMOCOMHble MyTaLM1 1 3BONOLUSA TEHOMOB.

Ob6Lyme 3aKOHOMepPHOCTM (MpaBuna) 3BONKOUMKN. [Ipunyun cmensvt ynxyuil.
HeobpatumocTb 3sonoumn. AganTmBHas paavaumsd. HepaBHOMeEPHOCTb TeMroB
3BOJTIOLMMN.

JleMoHCTpauumn

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

Tabnmupbl 1 cxeMbl: «PUNOreHETUYECKUI PAA, NOLaAN», «APXEoNnTepuKe»,
«3Bepo3ybble  Awepbl»,  «Crerouedansbl»,  «PUHMOMUTBLI»,  «CeMeHHble
ManopoTHUKK», «buoreorpaguyeckme 30Hbl 3emnu», «[peid KOHTUHEHTOBY,
«PennKTbl», «HayasbHble CTaguuM 3MOPUOHAILHOrO PasBUTUA MO3BOHOYHbIX
YXMBOTHbIX», «[ OMONOTNYHbIE W  aHa/IOTMYHble OpraHbl», «PYAUMEHTbI»,
«ATaBu3MbI», «XpPOMOCOMHbIe HAb0pbl 4YesioBeka W LUMMMaH3e», «[ /laBHble
HarnpaBneHNs 3BONOLUNN», «OB6LLIE 3aKOHOMEPHOCTY 3BOHOLINN.

O6opyfoBaHMe: KONMeKUMKN, repbapum, Myns>Ku MCKOMaeMbIX OCTaTKOB
OpraH13mMoB, MYNSXKM FTOMOJIOTUYHbIX, aHAIOTNYHBIX, PYAVMEHTapHbLIX OPraHoB U
aTaBM3MOB, KOJIEKLMN HACEKOMbIX.

Tema 4. IIpouncxoxaenne u pa3BuTHE )KU3HA HA 3emJie

HayuyHble runotesbl MPOUCXOXKAEHUSA XXWU3HM Ha 3emnie. ABMOreHes wu
naHcrnepmms. [loHay4Hble NpeAcTaBieHNs 0 3apOXKAEHUN YXXU3HWN (KpeauoHN3M).
['MnoTe3a NOCTOAHHOIO CamMo3apOXKAEHUA XKN3HU 1 € ONpoBepXXeHne onbiTamu .
Peaw, /1. CnannaHuaHu, J1. Mactepa. MponcxoxaeHme Xn3Hu n actpobronorus.

OCHOBHbIe aTan.l HeopraHM4yeckKoin 3BONOLMMN. [MnaHeTapHas
(reonorvyeckas) aBonOUMA. XUMUYECKas 3BOMOUMA. ABMOreHHbIA CUHTE3



OpraHM4yecknx BeLWECTB U3 HeopraHuyeckux. OnbiT C. Munnepa n . HKOpw.
Ob6pa3oBaHMe MofMMEPOB U3 MOHOMepoB. KoauepsaTHas runotesa A. .
OnapuHa, rmnoTesa NepemMyYHOro 6ynboHa K. XongeiHa, reHeTMyeckas runortesa
. Ménnepa. Pnbosnmbl (T. Yek) u runotesa «mupa PHK» Y. unbéepra.
dopmmpoBaHne MeMOpPaH 1 BOSHUKHOBEHMWE MPOTOK/ETKN.

Wctopua 3emnn u meTofbl eé usydyeHusa. VIckonaemble oOpraHuyeckue
octaTtkn. [eoxpoHonorms ©n e€ metodbl. OTHOCMTENbHAad W abCoNHTHas
reoxXpoHosorua. ["'eoXpoHoN0rnyeckas LLKana: 30Hbl, 3pbl, NEPUOALI, IMOXN.

HauanbHble 3Tanbl OpraHM4Yeckoin 3sontouun. TlosBNeHME U 3BOMOLMS
MepBbIX K/ETOK. IBONOUMA MeTabonmsma. BO3HMKHOBEHME MepPBbIX 3KOCUCTEM.
CoBpeMeHHble MUKPOOGHbIe BUONNEHKM KaK aHaor NnepBbiX Ha 3eMsie CO0OLLECTB.
CTtpomaTonuTel. [MpoKapnoThl N 3yKapuoTl.

MponcxoxkaeHne aykapnoT (CMMOKUOreHes). IBO/OLMOHHOE MPOUCXOXKAEHNE
BUPYCOB. [1pONCXOXKAEHNEe MHOTOK/IETOYHbLIX OpraHn3MoB. BO3HUKHOBEHMe
OCHOBHbIX rpynn MHOMOK/1eTOYHbIX OpraH13MOB.

OCHOBHble 3Tanbl 3BOMOLUMMA BbICLUMX pacTeHMin. OCHOBHble apomMopdo3bl
pacTeHuid. Bbixof pacTeHWin Ha cyuwy. [losiBneHWe CMNOPOBbIX PacTEHUIA U
3aBoeBaHMe UMW cywn. CeMeHHble pacTeHus. [1poMCXOXAeHME LBETKOBbIX
pacTeHui.

OCHOBHble 3Tanbl 3BOMOUUA XUBOTHOrO Mupa. OCHOBHble apomopgos3bl
YXMBOTHbIX. BeHackas ayHa. KemMOpuIACKMIA B3pbIB — MOSB/IEHNE COBPEMEHHbIX
TUNOB. epBble XOPAOBble XXMBOTHbIE. XKM3Hb B BOAE. IBO/IOLMA MO3BOHOYHbIX.
MpoucxoxaeHne ampuonin n penTuanii. TPoOUCXoXaeHVe MIEKOMUTaOWMX |
ntuy. MpuHUMN  KaoyeBoro apomopgos3a. OcBOeHMe 6ecrno3BOHOYHBLIMU U
MO3BOHOYHbLIMW YXMBOTHLIMMW CYLLN,

Pa3BuTMEe XM3HW Ha 3emsie MO 3pam M MNepuojam: apxei, MpPoOTepo30MH,
Naneo3oi, Me3030i, KaliHO30M. OO6Llas  XapakTepucTuka KaMmaTa WU
reosiornyecknx npoueccos. llosBneHMe U pacLBeT XapaKTepHbIX OpraHWU3MOB.
YrneobpasoBaHue: ero ycioBus v BINSAHWE Ha ra3oBblil COCTaB aTMOCHepb!.

MaccoBble BbIMUPaHUA — 3KOMIOTNYECKNE KPWU3UCHI MPOLLIOro. MpuynHel U1
CNeACTBMA MacCOBbIX BbIMMpPaHMil. COBPEMEHHbIA 3KOIOTUYECKUIA KPU3KC, ero
ocobeHHOCTW. [Mpobnema coxpaHeHMs 6uopa3HO06pa3ns Ha 3eme.

CoBpeMeHHas cucTeMa OpraHM4yeckoro mupa. MpuHUMnbl Knaccupmkaumm
opraHn3moB. OCHOBHbIe c1UCTemMaTUYecKne rpynnbl OpraHnU3mosB.

JdemoHcTpanuu

MopTpeTbl: ®. Pean, J1. CnannaHuaHu, J1. Mactep, L. . MeuHukos, A. .
OnapuviH, k. XongelH, . Ménnep, C. Munnep, I'. KOpn.

Tabnuubl n cxembl: «Cxema onbiTa @. Pegn», «Cxema onbiTa J1. MNactepa no
N3Yy4YeHNIO CaMOo3apOXKAeHUA >XU3HU», «Cxema onbita C. Mwunnepa, I'. KOpu»,



«JTanbl  HeopraHMYyeckom  3BOMOUMM»,  «[€OXPOHOMOrMYecKas  LuKana,
«HayvanbHble 3Tanbl OPraHNYeckon 3BONOLUNN», «CxXemMa 06pa3oBaHUsi 3yKapuoT
NyTéM cumobunoreHesa», «CucTema >XMBOM npupodbl», «CTpoeHVe BUpYyca»,
«Apomopo3bl  pacTeHUn», «PUHMOPUTLI», «OAHOKNETOUYHbIE BOLOPOCNY,
«MHOrokneTouHsle Bogopocan», «Mxu», «[l1anopoTHUKKM», «I 0N0CeMeHHbIE
pacTeHus», «OpraHbl LBETKOBbIX PacTeHWUn», «Cxema pa3BUTUS XXMBOTHOIO
Mupa», «ApoMopto3bl XMBOTHbIX», «[llpocTelime», «KULWeYyHONONOCTHbIEY,
«[l'nockue yepBn», «YneHncToHOrmne», «PblObI», «3eMHOBO/HbIE»,
«[pecmbiKarowpmecsa», «lMTuuybl», «Mnekonutawowme», «Pa3BUTME XU3HWU B
apXencKoi ape», «Pa3BUTHNE XN3HWN B NPOTEPO30INCKON 3pe», «Pa3BUTINE XN3HN B
Mase030MCKON 3pe», «Pa3BUTME KNU3HN B ME3030MCKOIN 3ape», «Pa3BuUTUe XKU3HWN B
KaHO30MCKOM 3pe», «COBPeMEHHas CUCTeMa OpraHMyecKoro Mmpas.

Ob6opyaoBaHue: repbapuyt  pacTeHUA  pPas/INyHbIX OTAEN0B, KOMeKUMK
HaCeKOMbIX, B/Ia&XKHble Mpenapartbl XXMBOTHbIX, PAKOBUHbI MOJITKOCKOB, KOJIEKL MK
UINOKOXMX, CKeNeTbl MO3BOHOYHBbIX >KMBOTHbLIX, uYydena MTWL, W 3BEPEN,
KON/EKUMN OKaMeHesIoCTer, MOMe3HbIX MCKOMaeMbIX, MYNSHXKM OpraHUYecKmx
OCTaTKOB OpraHu3MOoB.

Bupryaabnaa Jjabopatopuasi paGora «MogennmposaHue  ONbITOB
Mwunnepa—tOpun No n3yyeHMto abMOreHHOro CMHTe3a OPraHNYecKnx CoeiMHeHNIN B
MepPBUYHOI aTMocCepe.

JlabGopaTopnasi pa6ora «/3yyeHrne M onmMcaHuMe WCKOMaeMbIX OCTATKOB
[PEBHMX OpraHn3MoB».

IIpakTuueckas padora «M3yyeHMe OCOOEHHOCTE CTPOEHUSI PaCTEHMI
pasHbIX OTAEN0B».

IIpakTuuyeckas padora «/13yyeHne 0COOGEHHOCTEN CTPOEHNSA MO3BOHOYHbIX
YKNBOTHbIX.

Tema S. [IpoucxoxkaeHue 4eji0BeKa — AHTPOIOT eHe3

Pasfensl 1 3ajaym aHTpononoruu. Metoabl aHTPOMONOTUN.

CTaHOBNeHVEe NpeACTaBleHUA O MPOUCXOXAEHUN YenioBeKa. PennrnosHble
B033peHMsi. COBpeMeHHbIe HayUHble TEOPUMN.

CXO0ACTBO YenoBeKa € XXMBOTHbIMW. CUCTEMATUYECKOE MOJSIOXKEHNE Ye/0BEKa.
CBuaeTensCTBa  CXOACTBA  YefioBeKa C )KMBOTHbIMW:  CPaBHUTE/IbHO-
MOp@OoIornyeckue, amMBpUoNornyeckue, (h1310/I0r0-6MOXNMIMYECKNE,
noefaeHYeckne. OTNNYMS YeNOBEKA OT XKMBOTHBIX. MPAMOX0XKAEHNE U KOMIMEKC
CBSI3aHHbIX C HMM NPW3HaKOB. Pa3BuTWe rOIOBHOr0 MO3ra 1 BTOPON CUMHa/IbHOM
CUCTEMBI.

ABmxyLime cunbl ((hakTopbl) aHTPOMOreHesa: GMOOrMYecKne, colmasbHbIe.
CoOoTHOLEHVE BMOTIOTMYECKMX U COLMabHbIX ()aKTOPOB B aHTPOMOreHese.



OCHOBHble CTaAuMu aHTpornoreHesa. PaHHMe 4enoBeKOOOpasHble 00e3bsHbI
(MPOKOHCY/bI) M paHHUE MOHrMAbI — 06LMe NpefKy YeNn0BEKOOOPasHbIX 06e3bsiH 1
nofen. ABCTPaioNUTEKN — ABYHOrMe Npefiku nogen. Yenosek ymenblid, nepsble
N3roTOBNEHUSA opyanid Tpyda. YenoBek NpsAMOXoAsLWmiA 1 MepBblid BbIXO NtOMEN
3a npegenbl  Adpukn.  YenoeK rendgenboeprcknii —  06WMIA Npeaok
HeaHAePTa/IbCKOro YesioBeKa M YesioBeka pasyMHOro. YenoBek HeaHAepTa/IbCKUIA
KaK BWA MO XOMOAHOro KavmaTa. YenoBek pasyMHblii COBPEMEHHOTO TWNa,
[EHUCOBCKMIA YeNloBEK, OCBOEHME KOHTWHEHTOB 3a npefenamn  AQpUKN.
ManeoreHeTnKa 1 NasieoreHOMMKaA.

SBO/MOUMSA COBPEMEHHOIO YesloBeKa. ECTECTBEHHbIN OTOOP B MOMyNAUMAX
yenoBeka. MyTauUMOHHBIN npouecc M noaMMopgnsM. MonynsaunoHHbIE BOJIHBI,
Apend) reHoB, Murpaums U «3(eKT OCHoBaTeNs» B NOMYNALUMAX COBPEMEHHOIO
yesioBeka.

Uenoseyeckne pacbl. [MoHATME O pace. bonbline packl: eBporneongHas
(eBpasuiickas),  aBCTpasio-HerpouaHas  (3KBaTtopuasibHasl),  MOHro/IonaHas
(asnarcko-ameprkaHckas). Bpemsi 1 nyTu pacceneHus 4YenioBeKa MO MJaHeTe.
EAMHCTBO  yenoBeveckMx  pac. HayyHasd  HecoCTOATE/IbHOCTb — pacusMa.
MprcnocobseHHOCTb  YenoBeKka K PasHbIM  YCMIOBUAM  OKPYXKaloLLen cpefbl.
BnvsHue reorpaduyeckor cpefbl U Aperda TFeHOB Ha MOPGOIOrNI0 U
(hM3M0NI0rnI0 YenoBekKa.

MexaucumnanmHapHole  metodbl B (hm3myeckoil  (B6MOIOrMYeCcKoin)
aHTpornosiorMn.  OBOJIIOUMOHHAA  aHTPOMosIorMag U Masle0aHTPONosIorus
yesIoBeYeCKMX nonynauui. buocouymanbHble MUCCNefoBaHWS NPUPOAbI YesloBeka.
WccnenoBaHve KO3BOMOLMM BMO/IOTMYECKOTO U COLMAIBHOTO B YesI0BEKeE.

JleMoHCTpauumn

MopTtpeTsl: Y. dapsuH, J1. lukn, A. A. PornHcknid, M. M. Mepacmos.

Tabnmupl 1 cxembl: «MeTofbl aHTPONOMOrMK», «I"0NOBHOM MO3I Ye/iI0BeKa»,
«YenoBekoobpasHble 006e3bsHbI», «CKeneT 4YenoBeka W CKeNeT  LUMMMaH3e»,
«PyVMEHTbI U aTaBU3MbI», «[BUXKYLLME CUMbl aHTPOMOreHe3a», «3BOMOLNOHHOE
NPEBO  4YenoBeKa», «ABCTPa/ioONUTEK», «YenoBek  yMenblit»,  «Yenosek
NPAMOXOAALLMIA», «[1eHNCOBCKMIA YenoBek» «HeaHaepTanbLpbl», «KpOMaHbOHLbI»,
«[peakn yenoBeka», «3Tanbl 3BO/OLUM YeloBeKa», «Pacbl Ue/loBeKa».

O6opyaoBaHMe: MyNsHKM  OKaMeHEeNoCTeld, MpeAMETOB  MaTepuanibHOM
KynbTypbl MPeAKoB  4enoBeka, penpogykuum  (dortorpadpumn) KaptmH ¢
MUMONOrNYECKUMN N OUBNENCKMMUN  CHOXKETaMM  MPOUCXOXKAEHNA Ye/0BEKa,
(hoTorpadmm Haxo[oK NCKOMaemblX OCTAaTKOB YesloBeKa, CKesleT YeioBeka, Mogesb
yepera 4enoBeKa M 4Yepena LUMMMaH3e, MOAe/lb KUCTM Ye/oBEKa U KUCTU
LUMMMNaH3e, MOZenv Topca NpPeaKoB YesioBeka.



Jlaboparopuass padora «/I3yyeHne 0COBGEHHOCTE CTPOEHWUSA CKefeTta
4en0BeKa, CBA3aHHbIX C MPSAMOXO0XKAEHNEeM>.

IpakTuyeckas padora «/13yyeHne IKONOMMYECKMX afanTaLmin YenoBeka.

Tema 6. Jxkojoruss — Hayka O B3aMMOOTHOUICHUSIX OPraHU3MOB H
HAIOPraHU3MEHHBIX CHCTEM € OKPY/KaKLIeH cpeaou

3apoxaeHue n passuTre akonoruu B Tpyaax A. N'yméonbara, K. @. Pyrbe,
H. A. CeBepuoBa, 3. 'ekkens, A. TeHcnn, B. H. CykayéBa. Pa3fensl 1 3agaun
aKonorun. Ceasb 3K0I0MMM C APYTUMU HayKaMu.

MeToabl akonorun. onesble HabNOAEHUA. DKCMEPUMEHTbI B 3KOMOTUN:
NpupogHble ¥ nabopatopHble. MofenvmpoBaHue B 3KOMOTMK.  MOHUTOPUHT
OKPY>KatoLLIEW Cpefibl: NTOKa/bHbIN, PErMOHasIbHBIN 1 TNO6ATbHBIN.

3HayeHVe  JKOMOTMYECKMX 3HaHWW 4N YenoBeKa.  JKOSIOTMYeCKoe
MMPOBO33PEHNE KaK OCHOBa CBfA3el 4YesnioBevecTBa C npupogon. dopmmposaHue
3KO/IOrMYECKOIN KyNbTYpbl Y 3KONOTMYECKOA FPaMOTHOCTM Hace/leHNs.

JleMoHCTpanumn

MopTtpeTbl: A. T'ymb6onbart, K. ®@. Pynbe, H. A. CeBepuoB, 3. 'ekkenb, A.
TeHcnn, B. H. Cykaués.

Tabnuupl 1 cxembl: «Pa3genbl akonornm», «MeToapl 3Koormm», «Cxema
MOHUTOPUHIa OKPYXKatoLLER cpefbl».

JlabopaTopHas padora «M3yyeHmne METO/0B 9KO/I0rNYECKUX
nccnefoBaHnn.

Tema 7. Opranu3msl U cpea OOUTAHUS

JKOoNornyeckre akTopbl ¥ 3aKOHOMEPHOCTU MX AencTBuA. Knaccugukaums
9KOJIOrMYECKMX (DaKTOPOB: abMOTUYECKME, OUOTHUYECKME, aHTponoreHHble. ObLyme
3aKOHOMEPHOCTW [eNCTBUA 3KoMornyeckmx haktopos. lMpasuno muHumyma (K.
LLinpeHrenb, KO. JInbumx). TonepaHTHOCTb. IBPUOMOHTHbIE U CTEHOOUOHTHbIE
OpraHu3mbl.

AbnoTtunyeckme Gaktopbl. CBET KakK 3KOMOrMYeckun aktop. [eicteume
pasHbIX Y4aCTKOB CO/IHEYHOrO CreKTpa Ha OpraHu3mbl. DKOMIOTMYECcKMe rpynnbl
pacTeHWd U >KMBOTHbLIX MO OTHOLWEHMKO K cBeTy. CurHaibHas pofib CBeTa.
doTonepmoaunsm.

TemnepaTypa Kak 3KOM0rMyeckmin aktop. [encTBve TemnepaTypbl Ha
OpraHu3mbl. ONKUIOTEPMHbIE Y TOMONOTEPMHbIE OpPraHn3mbl. IBPUTEPMHbIE U
CTeHOTEPMHble OpraH13Mmbl.

BnaXHOCTb Kak 3KOoMornyeckmin aktop. [pucrnocobneHns pacTeHnn K
noaaepXaHuo BoAHOro 6anaHca. Knaccmdmkaumsi pacTEHUA NO OTHOLUEHUIO K
Boge. MpncrnocobneHns XMBOTHBIX K MU3MEHEHWNIO BOAHOTO pexunma.

Cpefbl 06MTaHMA OpPraHM3MOB: BOJHas, Ha3eMHO-BO3[YLLHasA, MOYBEHHas,
rnyouHHas  MOAMOYBEHHAs,  BHYTpUOPraHu3MeHHasd.  PU3NKO-XMMMUYECKUe



0COOEeHHOCTN cpel 06uTaHUst opraHn3amMoB. [lpucrnocobneHns opraHM3moB K
YKN3HW B pa3HbIX cpefax.

Buonornyeckne puTmbl. BHewHWe W BHYTPeHHWE pPUTMbl. CyTOYHblE U
rofuyHble puUTMbl. MPUCNOCO6IEHHOCTL OPraHM3MOB K CE30HHbLIM M3MEHEHUAM
YCNOBUIA XXN3HW.

JKn3HeHHble  (hopMbl  OpraHM3MoB. [lOHATME O >KU3HEHHOW (opwme.
YKn3HeHHble (POPMbI pacTEHWNIA: fepeBbs, KyCTapHUKN, KYCTapHUYKKA, MHOTO/IETHUE
TpaBbl, OAHOMETHNE TpaBbl. YXU3HEHHble (OPMbl XXMUBOTHbLIX: TUAPOOUOHTHI,
reobMoHTbI, a3P06NOHTBLI. OCOBEHHOCTY CTPOEHUS N 06pasa XKU3HM.

BuoTnyeckne  haktopbl.  Bugbl  GMOTMYECKMX  B3aMMOAENCTBUINA:
KOHKYPEHUMSA, XULLHNYECTBO, CMMOMO3 1 ero opmbl. Mapasntram, Koonepaums,
MyTyann3m, KOMMeHca/In3M (KBapTUPaHTCTBO, Hax/1lebHMYeCcTBO). HeTpodnyeckme
B3aumogencTems  (Tonuuyeckue,  qopuyeckne,  (abpuyeckmne).  3HayeHMme
OMOTUYECKUX B3aUMOAEWCTBUM [ANA  CYLLEeCTBOBaHMS OpraHuW3MoB B Cpeje
06uTaHms. MPUHUMN KOHKYPEHTHOIO UCKHOYEHMS.

JleMoHCTpauun

Tabnuubl N CXeMbl: «3Ko/ormyeckne MakTopbl», «CBETOBOW CMEKTP,
«OKONOMMYECKME TPYMIbl XXMBOTHBIX MO OTHOLUEHUIO K CBETY», «Ten/OKPOBHbIE
YXMBOTHbIE», «XONOAHOKPOBHbIE >KMBOTHbIE», «®PU3MOMOTNYECKMe aganTauun
YXMBOTHbIX», «Cpefdbl 00WTAHMS OpraHu3MoB», «BKOMOrMyYeckne pPUTMbI»,
«KN3HEHHbIE  (DOPMbI  PaCTEHWUIA»,  «KWU3HEHHbIE  (HOPMbl  XKMBOTHbIX»,
«OKOCMCTEMA LLUMPOKOIMCTBEHHOIO Necax», «9OKOCUCTEMa XBOMHOIo neca», «Llenu
nUTaHnsa», «XUWHUYeCTBO», «llapasntusm», «KoHKypeHuus», «Cumonos»,
«KoMMeHcann3m».

O6opygoBaHue: repbapun pacTeHuin N XXUBOTHbIX, MPUCMOCOB/EHHBbIX K
B/IMSHUIO  Pa3/IMYHbIX 3KOMOrMYeCKNX (DakTopoB, repbapum CBETONHOOMBBIX,
TeHeNOMBLIX N TEHEBLIHOC/IMBLIX PaCTEHWI, CBETO/MOOMBbIE, TEHEN6VBbIE U
TeHeBbIHOC/IMBblE KOMHATHbIE PacTeHUs, repbapun 1 KOMNeKUMnN Teniontoomssbix,
3MMOCTOMKNX, MOPO30YCTOMUMBBLIX PAacTEHWUA, Yy4yena NTUL, U 3Bepeit, repbapum
pacTeHuid, OTHOCALMXCA K rurpotmTam, Kcepogutam, mMe3oguTam, KOMHATHbIE
pacTeHns AaHHbIX TPy, KONMeKUUN XXMBOTHBIX, 0OMTaloWMX B pasHbIX cpeaax,
repbapv M KOMNEKUMW pPacTEHUA M XKMBOTHbIX, 06MafjaroWmx YepTamu
MPUCNOCO6MEHHOCTU K CE30HHBLIM M3MEHEHUSIM YCNOBWIA XXU3HW, repbapun K
KONMEKUMN PaCTEHUI N XKMBOTHbLIX Pa3IMUHbLIX XU3HEHHbIX (OPM, KONneKuuu
YKMBOTHbIX, Y4aCTBYIOLMX B Pa3/IMYHbIX BMOTUYECKNX B3aMMOAENCTBUSAX.

JlaGoparopuass padora «BbIBNeHMe nPUCNOCOGNEHNA OpPraHU3MOB K
BIUSHUIO CBeTa».

JlaGopaTropunass pabora «BbISBNeHMe npucnocobneHnii opraHM3MoB K
B/IMSIHUIO TEMMEPATYPbI».



JlaboparopHass pa6ora «AHATOMWYECKME OCOOEHHOCTW pPAaCTEHUA U3
pasHbIX MECT 0OUTaHNSA.

Tema 8. Dko010rus BUAOB U MOILYJIS UM

OKOMorMyeckne  XapakTepucTUKM nonynauum. Monynaums Kak
bronornyeckas cuctema. Posfb HEOLHOPOAHOCTU Cpefdbl, (M3NYECKUX BapbepoB u
0C0BEHHOCTe 61onorMM BULOB B (DOPMMPOBAHUN NPOCTPAHCTBEHHOW CTPYKTYpbI
nonynaumi. OCHOBHble MoKasaTe/in MONyNAUMW:  YMUCNEHHOCTb, MOTHOCTD,
BO3pacTHasd W MofioBas CTPYKTYpa, POXAAeMOCTb, MPUPOCT, TeMM PocCTa,
CMepPTHOCTb, MUrpauus.

Jkonornyeckaa CTpyktypa nonynaumn. OueHKa YMCNEHHOCTU MONynsauun.
OnHamyka nonynaumm n eé perynaumsa. BUOTUYecknin noTeHUman nonynsauuu.
MogenuposaHue aguHaMuKn nonynsaummn. Kpmeble pocta YACNEHHOCTM NONynauun.
KpuBble BbDKMBaHWSA. Perynsaums 4ucneHHOCTM Monynsuuii: posib  (hakTopoB,
3aBUCALLMX W He 3aBUCALLMX OT MI0THOCTU. DKOMOrMYecKue ctTpareruy suaos (r- v
K-cTparerun).

[MoHATME 06 3KOMOrMyeckom Hue Buaa. MectoobutaHme. MHOromepHas
MOAEeNb 3KONMOrMYeckon Huwm k.M. XaTuymHcoHa. Pa3mepbl 3KOM0rMyecKom
HUWW. MNoTeHUManbHaa U peasin3oBaHHas HULLIN.

Bug kKak cuctema nonynauuii. Apeanbl BMAOB. Buabl M UX XU3HEHHblE
cTpaternn. SKoN0rnyecKmne aKBUBaEHTDI.

3aKOHOMEPHOCTN MOBEAEHMS M MUrpaumid XXUBOTHbIX. bBuonornyeckue
WNHBA3WNN Yy>XepOoaHbIX BUOB.

JemoHcTpanuu

MopTpeT: XK. . XaTUMHCOH.

Tabnmubl M CXeMbl: «JIKOMIOTMYECKME XapaKTEPUCTUKN  MONYIALMN»,
«[lpocTpaHCTBEHHad  CTpyKTypa nonynsuum»,  «Bo3pacTHble  nupamuapl
nonynsayum», «CKOPOCTb  3acefeHns  MoBepxXHOCTM  3eMAn  pasINyHbIMU
opraHu3mamuy», «Mogenb 3K0N0rMyecKon HUWK k. V. XaTumHCcoHa.

O6opyoBaHue: repbapun pacTeHNA, KONNEKLMN XNBOTHBIX.

JlaGopaTtopnass  padora  «[1puUCNOCO6MEHNS  CEMSAH  pacTeHUnd K
pacceneHno.

Tema 9. Ikos0rusi coo0IECTB. IKOJOTHUECKHE CHCTEMBbI.

CoobuyectBa opraHusmMoB. BbuoueHo3 ¥ ero cTpykTtypa. CBsizu MeXay
opraHu3mamu B 6MOLIEHO3E.

Jkocuctema Kak OTKpbiTas cuctema (A. K. TeHcnm). ®YHKUMOHA/bHbIE
GNOKA OpraHM3MOB B 3KOCUCTEME: MPOAYLEHTbI, KOHCYMEHTbI, PefyLEHTbI.
Tpodmyeckne ypoBHWU. Tpodmueckne uUenu KM ceTn. ABMOTUYECKME OTOKK
aKocucteMm. [MouBbl U Wbl B 3KOcUcTeMax. KpyroBopoT BELLECTB U NOTOK SHEPTUK
B 9KOCUCTEME.



OCHOBHble  MOKa3aTeNM  3KOCMCTeMbl.  Buomacca UM NPOAyKUYS.
SKOM0rMyYeckme nupammnapbl Ynces, bLUomacchl 1 3Hepruu.

Jlunamuka sxocucmem. Kamacmpoghuueckue nepecmpouxu. @aykmyayuu.
HanpaBneHHble 3aKOHOMepPHble CMeHbl COOOLLECTB — cyKueccun. epBuyHbIE 1
BTOPUYHbIE CYKLECCMM U WX MNPUYUHBLL. AHTPOMOreHHble BO3AENCTBMS Ha
cyKueccun. KnmmakcHoe coobLecTso. briopasHoo6pasne 1 nonHoTa KpyroBopoTa
BELLECTB — OCHOBaA yCTOMqMBOCTM COO6LLI,€CTB.

[MpupoaHbIE 3KOCUCTEMbBI. Dxocucmemuvl 03€p u pek. IKocucmemvl Mopeu U
oKeano8. Ixocucmemvl MYHOP, 1€C08, Cmenel, nyCmbiHb.

AHTPOMOreHHbIE 3KOCUCTEMBI. ArpoakocucTema. ArpoueHos. Pasnnuuma
MeXAy aHTPOMoreHHbIM1 1 NpUpPoaAHbIMN IKOCUCTEMaMN.

Yp6oakocucTemMbl. OCHOBHble KOMMOHEHTbI yp6o3akocucTeM. [opoackas
(nopa n hayHa. CuHaHTponu3auusi ropoAckol dayHbl. Buonoruyeckoe u
X039MCTBEHHOE 3HAYEHE arposaKOCUCTEM 1 YPBOIKOCUCTEM.

3aKOHOMEPHOCTU (POPMUPOBAHMSI OCHOBHbIX B3aVMOAECTBUIA OPraHU3MOB B
aKocuctemMax. Ponv kackadnoco 3gghexma u 6udo8-30ughpukamopos (Kirouegvix
61008) 8 yHKYuoHuposanuu skocucmem. [N€PEHOC IHEPINUN U BELLECTB MeXay
CMEXHbIMWN 3KOCUCTEMAMW. Y CTONYMBOCTb OpraHM3mos, I'IOI'I)U'IHLI,I/IM N 3KOCUCTEM
B YCNOBUAX ECTECTBEHHbLIX N aHTPOMONeHHbIX BO3ﬂ|e[/JICTBVII7I.

Mexanuzmoi 8030eticmeus 3aepA3HeHUl pPA3HbIX Munos Ha
cybOpeaHu3MeHHOM, OP2aAHUSMEHHOM, NONYIAYUOHHOM U IKOCUCIMEMHOM YPOBHSX,
OCHOBbl  DKOJI02UYECKO20  HOPMUPOBAHUS  AHMPONOSEHHO20  B030€UCMBUs.
MBTO,CI,OI'IOFI/IFI MOHUTOPWUHIa ECTECTBEHHbLIX N aHTPOMOINeHHbIX 3KOCUCTEM.

JemoHcTpanuu
MopTtpeT: A. XK. TeHCNN.
Tabnmubl 1 cxembl:  «CTpykTypa  OGMOLIEHO3a»,  «JKOCUCTEMaA

LLIMPOKO/IMCTBEHHOIO fleca», «9KOCUCTEMA XBOMHOro neca», «PYHKUMOHabHbIE
rpynnbl OpPraHM3MoB B 3KOCUCTeMe», «KpyroBopoT BeLLECTB B 3KOCUCTEME»,
«Llenn nutaHna (nactoullHas, AeTPUTHaA)», «OKON0ornyeckas nupammaa Ymcen»,
«JKonornyeckasa nupammaa 6romaccbl», «IKOM0rnmyeckas nupammaa sHeprum»,
«ObpasoBaHmne 60n0Ta», «lepBrUUHasA cyKueccus», «BocctaHOBNEHMe feca nocrne
noXkapa», «3KOocUCTeMa 03epa», «ArpoleHo3», «KpyroBopoT BeLLECTB M MOTOK
3Heprun B arpoLeHose», «Mpumepbl ypb0o3aKOCUCTEM,

O6opyoBaHue: repbapumn pacTeHuid, KONNEKLUMM HaCeKOMbIX, Yyvena nTuL, 1
3Bepeit, repbapun KynbTYPHbIX U AMKOPACTYLLMX pacTeHWI, akBapuyMm Kak MOAe/b
3KOCUCTEMBI.

IpakTuyeckas padora «/13yyeHne v onmcaHne ypo0o3KoCHUCTEMbI».

JlaGopaTtopnasi padora «/I3ydeHne pa3HOOOPa3ns MESIKUX MOYBEHHbIX
Y/IEHUCTOHOIMX B PasHbIX 3KOCUCTEMAX.



DKCKypeust «QKCKypCusa B TUNNYHbLIA 6uoreoueHos (B aAybpasy, 6epesHsiK,
e/IbHUK, Ha CYX00/IbHbIA NN NMOMMEHHbIN Nyr, 03ep0o, 6010TO).

DKCKypeust «IKCKYPCUS B arposkocuctemy (Ha none wan B TennM4HOe
XO035CTBO)».

Tema 10. buocdepa — riodanbHast IKOCHCTEMA

Buocepa — o6LiennaHeTapHas 060/104ka 3eMnn, rAe CYLEeCTBYeT Wu
CyLLleCTBOBa/1a XXM3Hb. Pa3BnTre NpeAcTaBieHnin 0 buochepe B Tpyaax 3. 3tocca.
YueHue B. . BepHaackoro o 6uocepe. Obnactn brocgepb! 1 eé coctas. XKmBoe
BELLLeCTBO 6rocgepb! 1 ero PyHKLUUN.

3aKOHOMEpPHOCTK CyLLlecTBOBaHMA Grocdepbl. OcobeHHOCTU Grocthepbl Kak
rnobanbHOM akocucTeMbl. UHaMMyeckoe paBHoBecue B brochepe. KpyrosopoThbl
BELLECTB 1 BMOreoXMMmyeckme UUKbl (Yrnepoda, asora). PUTMUYHOCTb SBMEHWIA
B Grocdepe.

30HanbHOCTL 6uocdepbl. oHATME O 6GMoMe. OCHOBHble OMOMbI CyLUW:
TYHAPa, XBOWHbIE f1eca, CMeLlaHHble U LUMPOKO/IMCTBEHHbIE /1eca, CTEMM, CaBaHHbI,
MYCTbIHW, TPOMUYECKME Nleca, BbICOKOropbs. Knmmar, pacTUTeNIbHbIA 1 XKUBOTHbIIA
Mup 6MOMOB CyLUW.

CTpyKTypa 1 (OYHKLUMA XXNBbIX CUCTEM, OLIEHKA X PECYPCHOrO0 MoTeHLmana n
GrochepHbIX DYHKLNNA.

JleMoHCTpanun

MopTpeTbl: B. L. BepHaackui, 3. 3rocc.

Tabnuubl 1 cxembl: «"eocgepbl 3emnun», «KpyroBopoT a3oTa B Npupoaes,
«KpyroBopoT yrnepoja B npupoge», «KpyroBopoT KUCMOpoAa B MNPUPOIE»,
«KpyrosopoT BoAbl B npupoge», «OCHOBHble G6MOMbI Cyln», «Knumartmnyeckue
nosica 3eMnu», «TyHapa», «Tanra», «CMellaHHbIn necy», «LLINpOKONNCTBEHHbI
nec», «Ctenb», «CaBaHHa», «[TyCTbIHS», « TPOMUYECKUIA NEC».

O6opyaoBaHue: repbapum pacTeHNIA pa3HbIX GUOMOB, KONNEKLN KNBOTHBIX.

Tema 11. YesnnoBek u oOKpy:xa0IIas cpeaa

JKOMOrMYecKe Kpu3Mcbl M MX NpUYMHbL. Bo3geicTBue 4denoBeka Ha
buoctepy. 3arpssHeHve BO3AYLIHON cpedbl. OxpaHa Bo3dyXa. 3arps3HeHuWe
BOAHOM cpefbl. OxpaHa BOAHbIX pecypcoB. PaspylleHve noysbl. OxpaHa
MOYBEHHbIX PECYPCOB. VI3mMeHeHWe KMmarTa.

AHTPONOreHHOe BO3AENCTBME Ha PACTUTENbHBIA U XMBOTHBIA MUp. OXpaHa
PacTUTENbHOIO N XXMBOTHOrO Mupa. OCHOBHble MPUHLMMbLI OXpaHbl MPUPOAbI.
KpacHble KHUrK. Oco60 oxpaHsiemble npupofHble Tepputopun  (OOITT).
BoTaHW4yeckme cagpbl 1 300/10MMYECKME MapKU.

OCHOBHble MPUHUMMbI YCTOMYMBOrO pPasBUTUA YesloBEeYECTBA U NPUPOAbI.
PauvoHanbHOE  MPUPOAOMNO/b30BaHNE U COXPaHeHWe  GMOIOrMYECKOro



pasHoobpasmsa 3emnn. O6LMEe 3aKOHOMEPHOCTU [/100a/1bHbIX 3KOOrMYECKMX
Kpn3ncoB. OCO6EHHOCTM COBPEMEHHOI0O KpM3nca 1 ero BeposiTHbIE MOC/eACTBUS.

Pa3BuTMe METOAOB MOHWUTOPMHIa PasBUTUA  OMACHbIX TEXHOreHHbIX
npoueccoB. Cucmemuvie ucciedo8anusi nepexooa K pecypcocbepezarowell U
KOHKYPeHmMOocnocobHoli snepeemuke. buonocuueckoe paznoobpasue u buopecypcoi.
HCZL}MOHaJZbele MHd)OpMaZ/;MOHHble cucmemsl, O6€Cl’l€1lZ/l661lOu4u€ docmyn K
qubopmauuu nO COCMOAHUID OmOenbHblx 6uo0os u sKocucmem. QOcHoswl
aKopeabuumayuyu dKocucmem U cnocooos 60pvOLL ¢ OUONOBDENHCOCHUIMU.
PQKOHCWIpyKLﬂl}Z MODPCKUX U HA3EMHBLX IKOCUCMEM.

JdeMoHCcTpaMu

Tabnuubl M CXeMbl:  «3arpsA3HeHne  aTmocgepbl»,  «3arps3HeHune
rmapocdepbl», «3arpsasHeHMe MnouBbl», «[lapHMKOBbIA  adekT», «Ocobo
OXpaHsieMble MPUPO/HbIE TeppUTOPUN», «Moaenn ynpaBnsiemMoro Mupas.
O6opyaoBaHue: oTorpanm OXpaHAEMbIX PaCTEHUA W XMBOTHbIX KpacHoM
KHUrn Poccuniickon degepaunn, KpacHo KHAMM permoHa.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
BNOJIOTYU HA YPOBHE CPEJHEI'O OBIIEI'O OGPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®roC COO ycraHaBnMBaeT TpeboOBaHUS K pe3y/bTaTaM OCBOEHUA
obyvarowMmcs  nporpamMm  cpegHero  o6Liero  06pas3oBaHWSA:  IMYHOCTHbIE,
MeTanpeaMeTHbIE U MPeaMeTHbIE.

B CTpyKType NNMYHOCTHBIX pe3ynbTaToB OCBOEHMS MPOrpaMmMbl Mo 6Monorum
BblA€NeHbl CNefytoLime COCTaBAoLWME: 0CO3HaHe 00yYatoLLMMNCA POCCUINCKOIA
rpaXXAaHCKON NAEHTUYHOCTU — FOTOBHOCTM K CaMOpPa3BUTUIO, CAMOCTOSATE/TbHOCTY
W CaMOOMpPeaeneHnto, uanuuue momueayuu K  00yYeHUO  6Guonoruum,
yenenanpaenentoe paszeumue BHYTPEHHUX YOEXOEHWN NMYHOCTM Ha OCHOBE
K/TOYEBbIX LIEHHOCTEW WM UCTOPUYECKMX TpaguumiA pasBuTUS 6GUOMOrMYecKoro
3HaHWA, 2omosHocmb u cnocobrnocms 00Y4aKOLLMXCS PYKOBOACTBOBATLCS B CBOEN
AEATENIbHOCTU  LIEHHOCTHO-CMbIC/IOBbIMW  YCTAHOBKAaMM, MPUCYLLMMIA  CUCTEME
buonornyeckoro  006pasoBaHusl, Haauuue  npasocosnanusi  IKONOTMYECKOM
KYy/NbTYpbl, cnocobrocmu cmasums LN N CTPOUTL XKU3HEHHbIE MN/aHbl.

JINYHOCTHbIE pe3ynbTaTbl OCBOEHMSI MPOrpamMmMbl N0 600N AOCTUIaKOTCA
B e4MHCTBE Y4ebOHOW K BOCNUTATE/IbHOM [AEATeNIbHOCTM B COOTBETCTBUM C
TPaANLUNOHHBIMW POCCUNCKAMUN COLMOKYNbTYPHBIMU, UCTOPUYECKMMM N [yXOBHO-
HPaBCTBEHHBLIMU LeHHOCTSAMW, NPUHATLIMKU B 06LLECTBE MpaBWIaMu 1 HOpMamu
MnoBefeHNs 1 CcnocobCTBYHOT Mpoueccam CamoOno3HaHUs, CamMOBOCMUTAHUA U
CaMopasBUTUSA, PasBUTUA BHYTPEHHe MNO3UUUM  JINYHOCTK, MaTpuMoTU3Ma U
YBaXKEHMS K 3aKOHY W MpaBOMNopsAKy, YeNoBeKY Tpyda M CTapLlieMy MOKONEHMIO,
B3aMMHOIO YBAaXXEHWS, GEPEXHOr0 OTHOLUEHWS K KYNbTYPHOMY Hacneguio U
TpaAMumMaM MHOMOHaLMOHaIbHOro Hapoga Poccuiickoit degepaunmn, npupoge u
OKpY)KatoLLIeN cpeae.

JINYHOCTHbIE pe3ynbTaTbl OCBOEHUS Yy4yebHOro npeameta «buonoruns»
A0/MKHbI OTpaXXaTb FOTOBHOCTb M CMOCOGHOCTbL 00YYatOLLMXCA PYKOBOACTBOBATLCS
CPOPMMPOBAHHOW BHYTPEHHEN MNO3WUMEN NNYHOCTU, CUCTEMOM LEHHOCTHbIX
OpVEeHTaLMn,  MO3UTUBHBLIX  BHYTPEHHUX  YOEXAEHWn,  COOTBETCTBYHOLLMX
TPaAWLUMOHHBIM LIEHHOCTAM POCCMIACKOro 06LecTBa, paclUMpeHne >XMU3HEHHOMO
OnbITa W OMbITa AEATENLHOCT B NPOLIECCE peanm3aLm OCHOBHbIX HaripaBneHWi
BOCNUTATENbHON AeATENIbHOCTU, B TOM YUC/E B YaCTW:

1) rpaIaHCKOro BOCIIMTAHUS:

CPOPMMPOBAHHOCTL MPaXKAaHCKOM No3uLMM 06y4yatoLLerocs Kak akTMBHOMO U
OTBETCTBEHHOIO Y/IeHa POCCMIACKOr0 06LLEeCTBa;



OCO3HaHME CBOWMX KOHCTUTYLUMOHHbLIX MpaB M 0053aHHOCTEN, YBaXKEHMe
3aKOHa ¥ NpaBoMnopsAaKa;

FOTOBHOCTb K COBMECTHOW TBOPYECKON [eATeNbHOCTU NpU  CO34aHuM
yUYebOHbIX MPOEKTOB, PeLleHMn YYebHbIX M Mo3HaBaTe/IbHbIX 3a4ay, BbIMOIHEHUN
OMONOrNYECKMX 3KCNEPUMEHTOB;

CMOCOBGHOCTL  ONpeAensiTb  COOCTBEHHYHD MO3ULMIO MO  OTHOLUEHUI K
ABNEHNAM COBPEMEHHOM YXN3HU N 0O BACHATL €€;

YMEHMe yuuTbiBaTb B CBOMX AENCTBUAX HEOOXOAMMOCTb KOHCTPYKTUBHOIO
B3aMMO/ENCTBUSA NIIOAEN C pasHbIMU YOEXAEHUAMU, KYNbTYPHbIMU LLEHHOCTAMM U
COLMaNbHBIM NOMOXEHUEM;

FrOTOBHOCTb K COTPYLHU4YECTBY B MPOLECCE COBMECTHOIO BbIMOJIHEHUA
yuyeOHbIX, MO3HaBaTe/IbHbIX W  UCC/ef0BaTeNlbCKMX 3afad, YBaXXUTE/IbHOIo
OTHOLUEHMA K MHEHWIO OMMOHEHTOB MPU 06CYXAEHWM CMOPHbLIX BOMPOCOB
OMONOrMYeCKOro cofepXxaHus;

FOTOBHOCTb K N'YMaHUTapHOW U BO/IOHTEPCKOW AeATeNbHOCTY;

2) MATPHOTHYECCKOI'0 BOCIIMTAHUA:

CthopMMPOBaAHHOCTb POCCUIACKOWA rpaXkaaHCKOoiA NOEHTUYHOCTH,
NaTpuMoTu3Ma, YBaXXEHMS K CBOEMY Hapofy, 4YyBCTBa OTBETCTBEHHOCTWU Mepef
PoaunHoi, ropaocTh 3a CBOM Kpail, CBOKO PoamHy, CBOW £A3blK U KYNbTYpY,
MPOLL/IOe M HaCcToALLEee MHOrMOHaLMOHaIbHOI0 Hapoaa Poccuu;

LIEHHOCTHOE OTHOLUEHME K NPUPOAHOMY Hacneauio U NaMsTHUKaM Npupoabl,
[OCTVKeHUAM Poccum B HayKe, UCKYCCTBE, CMOPTe, TEXHOIOTUAX, TPYAE;

CMOCOOHOCTb OLleHMBATb BK/aJ POCCUIACKUX Y4YE€HbIX B CTaHOB/IEHWE W
pasBuTe 6MONOrMM, MOHUMaHWUSA 3HayveHUs OMONOrMM B MO3HAHUM 3aKOHOB
MPUPOAbI, B XXM3HW YeNnoBeKa 1 COBPEMEHHOIO 00OLLECTBa;

niaenHas yo6eXAEHHOCTb, FOTOBHOCTb K CMY)XeHMI0 M 3awmte OTeyecTsa,
OTBETCTBEHHOCTb 3a €ro cyaboy;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

0CO3HaHWe AyXOBHbIX LLEHHOCTEN POCCUINCKOro Haposa,;

ChopMMPOBAHHOCTb HPABCTBEHHOIO CO3HAHUS, 3TUYECKOro MNOBeAEHUS;

CMOCOBGHOCTL OLEHMBATb CUTYauMl0 M MPUHMMATb OCO3HaHHbIE pPeLLeHns,
OPVEHTUPYACL HA MOPa/IbHO-HPABCTBEHHbIE HOPMbI U LIEHHOCTW;

0CO3HaHWe NIMYHOro BK/Iaa B MOCTPOEHME YCTONYMBOrO OYAyLLero;

OTBETCTBEHHOE OTHOLLIEHME K CBOMM POAUTENAM, CO3aHUI0 CEMbM Ha OCHOBE
OCO3HAHHOI0 MPUHATUA LEHHOCTE CEMEMHON >KM3HW B COOTBETCTBUM C
Tpaguumammn Hapogos Poccuu,

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

3CTETUYECKOEe OTHOLLEHWE K MUPY, BK/IOYad 3CTETUKY ObiTa, HAy4yHOro u
TEXHWUYECKOro TBOPYECTBa, CNopTa, TPyAa, 06LEeCTBEHHbIX OTHOLLEHWA;



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

FOTOBHOCTb K CaMOBbLIP@KEHUIO B PasHbIX BWMAAX WCKYCCTBAa, CTPemsieHue
MPOSBNATL Ka4yecTBa TBOPYECKOMN IMUHOCTU;

5) ¢pusuyeckoro BOCHUTAHUA, (POPMHUPOBAHMUS KYJILTYPHI 30POBbSI U
IMOIIUMOHAJIIBHOI'O 6JIal"OHOJIy‘II/Iﬂ:

MOHMMaHVe W pealn3aums 340pOBOro U 6e3onacHOro 06pasa >KMU3HK
(3mopoBoe  nuTaHMe,  COGMIOAEHME  TUTMEHUYECKMX  MpaBu U HOPM,
cbasiaHCMPOBaHHBIA  PEXMM  3aHATUA U OTAblXa, perynsapHas  (usnyeckas
aKTUBHOCTb), OepeXHOro, OTBETCTBEHHOrO W KOMMETEHTHOINO OTHOLUEHWUA K
COBCTBEHHOMY (hM3MYECKOMY M NCUXMUYECKOMY 340P0BbLHO;

MOHWMaHWe LEHHOCTU MpaBul  WHAMBUAYaANTbHOTO W KOMJIEKTUBHOIO
6e30MacHOro NoBefAeHUs B CUTYaLMsAX, YIPOXatoLWmMX 340P0BbI0 U XXU3HW NOLEN;

OCO3HaHWe NOCMeACTBUIA U HENPUATUA BPefHbIX NpuBbIYeK (YNoTpebreHus
aJIKOrons, HaPKOTUKOB, KYPeHUs);

6) Tpy10BOI0 BOCIIMTAHMS:

rOTOBHOCTb K TPyAy, OCO3HaHWe LeHHOCTM MacTepcTBa, TPYLO/H06ME;

FOTOBHOCTb K aKTVMBHOW AeATENbHOCTU TEeXHONOrMYecKo M CcoumasibHOM
Hanpae/IeHHOCTW, CMOCOBGHOCTb MHULMMPOBATL, MI1aHWPOBaTb U CaMOCTOATE/IbHO
BbIMOJIHATH TaKYH AeATEe/IbHOCTb;

NHTEpPeC K pas3nMyHbIM cepam MpoeccnoHaibHOW AeATeNlbHOCTU, YMeHWe
COBepLUaTb OCO3HaHHbIA BblIOOp Oyaylle npodeccun U pPean3oBbIBATH
COOCTBEHHbIE XXN3HEHHbIE MNJaHbl;

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

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

3KOJIOTUYECKM LieniecoobpasHoe OTHOLIeHME K MpUpofde Kak WUCTOYHMKY
YXN3HWN Ha 3eM/e, OCHOBe eé CyLLIeCTBOBaHWS;

MOBbILLIEHNE YPOBHA 3KOMIOTMYECKOW Ky/bTypbl: NpPUOGpeTeHne orbiTa
MNNaHWpPOBaHMSI MOCTYMNKOB W OLEHKNM WX BO3MOXHBIX MOCNeACTBUA  Ans
OKpY>KatoLLIeW cpefibl;

0CO3HaHWe rnobasbHOro XapakTepa 3KOMOMMYECKUX MPo6/eM U NyTein mx
peLleHuns;

CMOCOBHOCTL MCMO/b30BaTb MPMOBpPeTaemble MNPV M3yYeHUn Buosoruu
3HAHUS N YMEHUS NpU pelleHUM npobnem, CBA3aHHbIX C  pauMOHa/bHbIM
npupogonosnb3oBaHnem  (Co6MOf4eHNe  NpaBWn  MOBEAEHUS B MPUPO[E,
Hanpae/ieHHbIX Ha COXPaHeHWe paBHOBECUS B 3KOCUCTEMAX, OXpaHy BWUOB,
aKocucTem, brocgepsl);



aKTUBHOE  HenpusaThe  LeNCTBUW, NPUHOCAWMX Bpef  OKpPY>XKatoLein
MPUPOLHOM Cpefe, YMeHVe MPOrHo3MpoBaTb HEe6/1aronpusATHbIE 3KONOrMYecKue
nocneAcTevsA NpeanpUHNMaeMblX AeNCTBU U NpeaoTBpaLlaTb Ux;

Ha/IM4mMe Pa3BMTOro 3KOOrMUYECKOro MbILLEHWS, 9KONOTMYECKOW KYNbTYpbl,
onbiTa [eATeIbHOCTH 3K0N0rMYecKom Hanpas/IeHHOCT!, YMeHNS
PYKOBOACTBOBATLCA UMW B MO3HABAaTE/lbHOM, KOMMYHUKATUBHON M COLMaIbHON
MpaKTNKe, rOTOBHOCTU K Y4YacTUIO B NPaKTUYECKOW AeATe/IbHOCTU 3KO/IOMMYECKOM
Hanpas/IeHHOCTY;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

CPOPMMPOBAHHOCTL  MMPOBO33PEHNSA, COOTBETCTBYIOLLETO COBPEMEHHOMY
YPOBHIO Pa3BMUTUA HayKM U OOLLECTBEHHOW MPaKTMKW, OCHOBAHHOIO Ha Auanore
Ky/NbTYyp, CNOCOOCTBYHOLLEr0 0CO3HAHUIO CBOEr0 MecTa B NMOMMKY/IbTYPHOM MUPE;

COBEPLUEHCTBOBaHME HA3bIKOBOM WM 4YMTaTe/IbCKOM Ky/bTYpbl Kak CpefcTBa
B3aMMO/ENCTBMSA MeXAY MOAbMU U NO3HAHWUA MUPA;

MOHWMaHMe cneunukn BUONOrMM Kak Hayku, OCO3HaHUS e€é poin B
(hopMMpOBaHUM PaLMOHA/IbHOTO HAY4YHOrO MbILLIEHWS, CO34aHUWN LLeIOCTHOMO
NpefcTaB/ieHnsi 06 OKpYXKatolwem MUpPe Kak O eAUHCTBE MPUPOfbl, YenoBeka u
o6LecTBa, B MO3HAHWM MPUPOAHbLIX 3aKOHOMEPHOCTEN W peLueHun npobnem
COXpaHeHUs NPUPOAHOIo paBHOBECUS;

yOeXXAEHHOCTb B 3HAYMMOCTM OMONOrUM AN COBPEMEHHON LMBUU3ALMN:
obecrneyeHNss HOBOIO YPOBHSA Pa3BUTUA MeAMUMHbI, CO3faHune MepcreKTUBHbIX
OMOTEXHOMOrMIA,  CMOCOGHbLIX  pellaTb  PecypcHble  MPo6/MeMbl  Pa3BUTUSA
4esI0BeYeCTBa, MoMCKa MyTei BbIXo4a U3 rnodasibHbIX 3KOM0rMYECKMX NPod/iem u
obecrieyeHns  nepexoga K YCTOMYMBOMY  PasBUTUIO,  palMOHa/IbHOMY
MCMO/Ib30BaHNIO MPUPOAHbIX PECYpPCcoB M (POPMMPOBAHMIO HOBbIX CTaH4ApTOB
YXU3HNY;

3aMHTEPECOBaHHOCTb B MOMYYEHUN OUONMOTMYECKUX 3HAHUI B LeNisX
MOBbILWEHNA O6LLE  KyNbTypbl, €CTECTBEHHO-HAy4YHOW rpamMOTHOCTH, Kak
COCTaBHOM 4acTu (PYHKLUMOHa/IbHOM rpaMOTHOCTM 00y4arowmnxcs, HopMmpyemon
MNpun N3yyeHUn G1Uooruu;

MOHMMaHMe CYLHOCTN METOZOB MO3HaHWA, UCNO/b3YEMbIX B eCTECTBEHHbIX
HayKax, CMnoCOBHOCTM WCMOMb30BaTh MOMlyYaeMble 3HaHWUA AN aHam3a U
00ObACHEHMS SABNEHMIA OKPYXKAtoLWero mMvpa U npoucxogamnx B HEM M3MEHEHWA,
yMeHVe faenaTb OOOCHOBaHHble 3aK/NHOUYEHMS Ha OCHOBE Hay4HbIX (haKTOB W
NMEIOLMXCS AaHHbIX C LeNIblo NoyYeHNs OCTOBEPHBIX BbIBOAOB;

CMOCOBHOCTb CaMOCTOATE/IbHO WUCMO/b30BaTb OMOMOrMYEeCcKne 3HaHWA AN
peLleHnst NpobieM B peasibHbIX XXU3HEHHbIX CUTYaLUsX;

OCO3HaHWe LIEHHOCTW Hay4yHOM AeATeNIbHOCTW, TOTOBHOCTb OCYLLECTBMATH
MPOEKTHYIO U UCCNEA0BaTENIbCKYO AeSATeNIbHOCTb UHANBUAYASIbHO W B FPYNNe;



rOTOBHOCTb M CMOCOBGHOCTb K HEMNPepbIBHOMY  00pa3oBaHUIO U
camMoo0pa3oBaHNIO, K aKTMBHOMY MO/IYYEHUO HOBbIX 3HaHWA MO 6uonormm B
COOTBETCTBUM C XKU3HEHHBIMU MOTPEOHOCTAMM.

METAINIPEJMETHBIE PE3YJIbTATDBI

MeTanpeaMeTHble pe3y/bTaTbl OCBOEHMS yyebHOro npeameTta «buonormsy»
BK/KOYAOT: 3HauMMble AN (DOPMMPOBAHMS MUPOBO33PEHUS  OOYYatOLLMXCA
MEXANCUMNNHAPHbIE (MeXnpeaMeTHble) 06LLeHayUHble MOHSATMSA, OTpaXatoLime
LLeNIOCTHOCTb  HAay4HOM KapTWHbI MUpa W CneuudnKy MeTOA0B MO3HAHWS,
NCMO/Mb3yeMbIX B €CTECTBEHHbIX HayKax (BELLEeCTBO, SHEpPruisi, ABneHne, Npouecc,
CUCTEMA, Hay4HbIA haKT, MPUHLMN, TMNoTe3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpws,
nccnefoBaHWe,  HabnofeHWe,  U3MepeHue,  3KCMEPUMEHT U ApYTue);
YHUBepcanbHble YyueOHble aeicTBUsS  (MO3HaBaTENbHbIE, KOMMYHUKATUBHbIE,

PErynsiTuBHbIE), obecneynBatoLLme (hopMmpoBaHue (hYHKLMOHa/TbHOM
rpaMoOTHOCTM X COUMA/IbHOM  KOMMETEHUMW  00y4arolmxcsi;  CroCOB6HOCTb
obyyaroLmxcs MCNOMb30BaTb OCBOEHHble MEXANCLUUMNIMHAPHbIE,

MVWPOBO33PEHYECKME  3HAHWUA W YHMBEPCa/ibHble  Y4yebHble [AeACTBUA B
Mo3HaBaTe/lbHOM U COLManbHOM NPaKTUKE.

B pesynbTate u3yyeHus OMONOTMM Ha YPOBHE CPeAHero 06LLUero
obpazoBaHMs y obyvarouleroca OyayT  ChOPMMPOBaHbl  MO3HAaBaTe/bHble
YHMBEPCa/IbHbIE YUYeOHbIe AeACTBUS, KOMMYHUKATUBHbIE YHBEPCA/IbHbIE YUYEOHbIE
[ECTBUA, PerynsiTvBHble YHUBEPCA/lbHble Y4yeOHble [eNCTBMS, COBMECTHas
[eATeNIbHOCTb.

MeTanpeaMeTHble pe3ynbTaTbl OCBOEHMSI MPOrpamMmMbl CpPeAHEro 06LLEero
06pa3oBaHmMs JO/MKHbI OTPaXKaTb:

OBnaneHne YHUBEPCAJIbHBIMHA y‘l@ﬁHblMI/I MO3HABaATECJIbHBIMU
NEUCTBUSMM:

1) 6a30BbIe JJOrHYECKHE TeiiCTBHA:

CaMoCTOATENIbHO  (hOPMY/NIMPOBaTb WM aKTyau3upoBaTb  Mpobnemy,
paccmaTpuBaTh €€ BCECTOPOHHE;

MCNONb30BaTb MPU OCBOEHUWN 3HAHWI MPUEMbI JIOTUYECKOTO MbIL/IEHNS
(aHann3a, cMHTe3a, CpaBHEHWS, KnaccumKkalmm, 0606LLeHNS), PacKpbIBaTb CMbICH
OMONOrNYECKMUX NOHATUI (BbIAENSATb UX XapaKTepHble MPU3HaKW, yCTaHaBMBaTb
CBA3U C APYTVMIMUN MOHATUAMN);

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

MCNONb30BaTh BUONOrMYECKMe MOHATUA A1t OOBACHEHUS (DAKTOB W ABMEHUI
XXKV1BOW Npupoabl;



CTPOWUTb NIOTUYECKUE pacCyXXAeHWUs (MHAYKTVBHble, [AeAyKTVBHble, MO
aHanorMu), BbISBMATbL 3aKOHOMEPHOCTU M MPOTMBOPEYMS B pacCcMaTpUBaeMbIX
SIBNEHMAX, (HOPMY/IMPOBAaTb BbIBOAbI U 3aK/OUEHNS;

NPUMEHSTb  CXEMHO-MOAEe/bHble  CpeAcTBa AN MpeAcTaBneHus
CYLLECTBEHHbIX CBSi3eli U OTHOLUEHWI B M3y4aeMblX GMONOrMYECKMX 0ObEKTAX, a
TakkKe  MNPOTMBOPEYMIA  PasHOr0  PofAa,  BbISBNEHHbIX B Pa3/IMYHbIX
MH(OPMALMOHHBIX UCTOYHMKAX;

paspabaTbiBaTb MMaH PeLLeHUs NPo6/eMbl C YYETOM aHa/M3a MMEHLLMXCS
MaTepuabHbIX U HeMaTeprabHbIX PECYPCOB;

BHOCWTb KOPPEKTVBbI B 1EATENbHOCTb, OLIEHBATb COOTBETCTBIE Pe3y/bTaToB
LIeNsIM, OLIEHNBATb PUCKM MOCNEACTBUIA AeATENbHOCTY;

KOOPAMHMPOBAaTb U BbIMOMHATL  PaboTy B YCNOBUAX  peaslbHOro,
BUPTYaslbHOTO Y KOMBUHNPOBAHHOTO B3aMO/eACTBUS;

Pa3BMBATb KPEATVBHOE MbILLIIEHME NPY PELLEHNN XXM3HEHHBIX NPOGEM.

2) 6a30BbIe HCCIEN0BATEIbLCKHIE AeliCTBHS:

BNafeTb HaBblKaMn y4ebHO-MCCNeA0BaTeNbCKON U NMPOEKTHOW AeSTeNbHOCTH,
HaBblkaMW  paspellieHMs  NpoGneM, CMOCOGHOCTBIO U TOTOBHOCTbIO K
CaMOoCTOATENIbHOMY NMOUCKY METO/I0B PELLIEHNS NMPaKTUUYECKMX 3aaad, MPUMEHEHWIO
Pa3NNYHbIX METOA0B NMO3HAHMS;

MCMONb30BaTh Pa3/INYHbIE BUAbl AESTENLHOCTM MO MOMYYEHN0 HOBOMO
3HaHWUA, €ro WHTepnpeTauuy, nNpPeobpasoBaHMIO U MPUMEHEHUIO B Y4eBHbIX
CUTYyaLWsiX, B TOM YMC/e NPX CO3AaHNMN YUYeBHbIX 1 COLMalbHbIX MPOEKTOB;

(hopMMpOBaTb Hay4HbIA TN MbILLNEHNS, BNafleTh HAYUYHO TEPMUHOMOTUEN,
KNOUEBbIMW NOHATUSMA 1 METOAAMU;

CTaBUTb W (DOPMYNMPOBATb COOCTBEHHbIE 3afa4s B 06Pa30BaTe/IbHOM
NESTENbHOCTMN U XKU3HEHHbIX CUTYaUUSX;

BbISIBNSITb  NMPUYMHHO-CNEACTBEHHbIE CBA3W W aKTya/nM3MpoBaTh 3afauy,
BblABMraTb FMMNOTe3y €€ PeLleHns, HaxoAWTb apryMeHTbl ANs [40Ka3aTenbCTBa
CBOVX YTBEPXKAEHWIA, 3a1aBaTb NapaMeTPbl I KPUTEPUN PELLIEHUS;

aHaNM3MPOBaTh MOMyYeHHble B XOfe PeLUeHMs 3ajaun  pesynbTaThbl,
KPUTUYECKN OLEHMBATb MX AOCTOBEPHOCTb, MPOrHO3MPOBaTh M3MEHEHME B HOBbIX
YCNOBUSIX;

NaBaTb OLIEHKY HOBbIM CUTYyaLMsM, OLeHMBaTb NPUOBPETEHHBIN OMbIT;

OCYLLECTBNIATL LieNIeHanpaBneHHbIi NOUCK MepeHoca CPeAcTB M CrnocoboB
NencTBUSA B NPOECCUMOHABbHYIO Cpefy;

YMeTb MEepPeHOCUTb 3HAHWS B MO3HABATENbHYK M MPaKTUYeCKyto 061acTu
XXN3HeAeATeNbHOCTH;

YMeTb MHTErpupoBaTb 3HAHUSA U3 Pa3HbIX MPeAMETHbIX 061acTeik;



BblABUraTb HOBble WAeW, NpefnaraTb OpUrMHa/IbHble MOAXOAbI N PeLLeHns,
CTaBUTb NPO6eMbI U 3afa4m, LOMYCKalOLLMe a/ibTePHATUBHBIE PeLLeHNs.

3) padora c ungopmanueii:

OPUEHTMPOBATLCA B PA3/IMYHBIX NCTOUYHMKAX MH(OPMaLmn (TeKCTe y4ebHOro
nocobusi, Hay4yHO-MOMNyNAPHON NuUTepaType, OMONOTMYECKUX  CNOBapsAxX W
CMpaBOYHNKAX, KOMMbIOTEPHbIX 6a3zax [aHHbIX, B VIHTepHeTe), aHaJM3MpoBaThb
NH(OPMaLMIO Pa3/InyHbIX BUAOB U (POPM MNpeAcTaBieHns, KPUTUYECKN OLIEHMBATD
eé J0CTOBEPHOCTb M HEMPOTUBOPEUMBOCTD;

(hopmynIMpoBaTb 3anpocbl U NMPUMEHATL Pas3/iMyHble MeTOAbl MPWY MOUCKe U
0TO60pe 6MONOrMYecKon MHopMaL, HEOOXOANMON ANA BbIMOHEHNUS YUYEOHbIX
3ajavy;

npuobpeTatb OMbIT WUCMO/b30BAHUA  MH(OPMALMOHHO-KOMMYHUKATUBHBIX
TEXHO/IOM WA, COBEPLLIEHCTBOBATb KY/bTYpPY aKTUBHOMO MCMO/b30BaHWSA Pa3/IYHbIX
MOVCKOBbLIX CUCTEM;

CaMOCTOATE/IbHO  BbIOMpPaTb  ONTUMa/IbHYO  (DOPMY  NpeAcTaB/ieHUs
610/1I0rMYecKoin MHopMauum (CXembl, rpaunkun, gnarpaMmmbl, Tabanubl, PUCYHKK
n fpyroe);

MCNONb30BaTb HAayYHbIA HA3bIK B KayeCcTBe CpeAcTtea npu pabote ¢
OMONMOTMYECKON  MHOPMALMER: MPUMEHATb  XUMWUYECKUE, (PU3NYECKME W©
mMaTeMaTUyeckme 3Hakm M CUMBOJbI, (DOpMYy/bl, abbpeBmaTypy, HOMEHKIATypy,
ncrnonb3oBaTb M Npeobpas3oBbiBaTb  3HAKOBO-CMMBOJIMYECKME  CPeACTBa
HarnsagHoCTY;

BMafleTb  HaBblkaMW  pacno3HaBaHWA W 3alUMTbl  MHGopMalmu,
NH(OPMALMOHHOW 6€30MacHOCTU IMYHOCTH.

OBJIaIleHI/Ie YHUBEPCAIBHBIMH KOMMYHUKATUBHBIMHA )ICﬁCTBl/ISIMI/It

1) o0menme:

OCYLLECTBNATb KOMMYHMKALLMW BO BCeX Chepax XKU3HW, aKTUBHO Yy4acTBOBaTb
B Avasore Wi LUCKycCuM Mo CYLLECTBY 06Cy>KaaeMol TeMbl (YMeHVe 3afaBaTb
BOMPOCbI, BbICKA3bIBaTb CYXXAEHWSA OTHOCUTENbHO BbIMOSIHEHUA MpefnaraemMoin
3afja4u, y4mTbIBaTb MHTEPECHI N COMMacoBaHHOCTb NO3NLUMIA APYTrUX YYaCTHUKOB
Aananora unmn gucKyccun);

pacrnosHaBaTb HeBepbasibHble CpefcTBa OOLLUEHUS, MOHUMaTb 3HayeHue
COUManbHbIX 3HAKOB, MPeAnoCbIOK BO3HWKHOBEHUS KOH(IMKTHBLIX CUTYaLMiA,
YMETb CMAryaTb KOH(IMKTbI 1 BECTU MEPEroBopbI;

BfafeTb pas/iMyHbIMU Crocobamm O6LLEHNA N B3aUMOAENCTBMSA, NMOHMMATb
HaMepeHWs 4pYruX NMoAen, NPosBAsTb YBAXKUTE/IbHOE OTHOLLEHME K COBecejHNKY
N B KOPPEKTHOM hopme hopMyIMpoBaTb CBON BO3PAKEHUS;

PasBEPHYTO M NIOTMYHO M3naraTb CBOK TOYKY 3PEHUS C WCMOJIb30BaHWEM
13bIKOBbIX CPeACTB.



2) coBMecCTHAsl IesiTeJIbHOCTh:

MOHMMaTb U MCMOMb30BaTb MPEVMYyLLECTBA KOMaHAHON M MHAMBMAYaSIbHOM
paboTbl NPW PeLLeHNN B1ONOrNYECKO NPo6/1eMbI, 060CHOBbLIBATL HEOOXOAMMOCTb
MPUMEHEHUS TPYNMNOBbIX (HOPM B3aUMOAENCTBMS NPU PELLEHMIN YYeOHOM 3afaun;

BbIOUpaTb TEMATUKY UM METOAbl COBMECTHbIX [AENCTBUA C YYETOM OOLLMX
WHTEPECOB 1 BO3MOXHOCTEN KaXKAOro YsieHa KONEKTUBA;

NpMHUMaTb  LEeN  COBMECTHON  [esTeNbHOCTW,  OpraHv3oBbIBaTb U
KOOPANHMPOBaTb [AEACTBUA MO €& AOCTVDKEHWIO: COCTaBMsiTb MNaH AelCTBUiA,
pacnpefensite poniv C YYETOM MHEHWIA Y4aCTHWMKOB, 06CYX[aTb pe3y/bTaTbl
COBMECTHO paboThbl;

OLeHMBaTb KayeCTBO CBOEro BK/Mafa W KaX4oro yyacTHWKa KOMaHAbl B
06LLMIA pe3ynbTaT Mo pa3paboTaHHbIM KPUTEPUAM;

npefnaraTb HOBble MPOEKTbl, OLUEHMBaTb WAEW C MO3MUUN  HOBMU3HBbI,
OPUTMHANILHOCTK, NPAKTUYECKOW 3HAUNMOCTU;

OCYLLUECTBNATb MO3MTMBHOE CTpaTermyeckoe MOBefdeHNe B  Pas3/INYHbIX
CUTYaLMsX, MPOSIBAATL TBOPHYECTBO U BOOGPaXKEHUE, ObITb MHULMATUBHbIM.

OBJIaIleHI/Ie YHUBEPCAJIBHBIMHU PETryJAATHBHBIMHA IlQi/iCTBI/IHMI/IZ

1) caMmoopranusanms:

MCMoNb30BaTb OMOMOTMYECKME 3HAHUS NS BbIABMEHUA NPo6ieM U KX
PELLEHNS B XXU3HEHHDBIX U YUYEOHbIX CUTYaUMSIX;

BbIOMpaTb Ha OCHOBE OMOMOrMYECKMX 3HAHWIA LENeBble U CMbICNOBbIE
YCTAHOBKW B CBOMX AEMCTBUAX U MOCTYMKax MO OTHOLUEHMIO K XXMBOW Npupoae,
CBOEMY 3/[10POBbLHO 1 3[]J0POBLI0 OKPYXKAOLLMX;

CaMOCTOSITE/IbHO OCYLLECTB/MISATb NO3HaBATE/IbHYH AEeATENbHOCTb, BbISBMASATH
Npo6nembl, CTaBUTb U JOPMY/IMPOBATb COOCTBEHHbIE 3a4ayn B 06pa3oBaTe/IbHOM
AEATENIbHOCTU U XXMU3HEHHbIX CUTYaLUsX;

CaMOCTOSITE/IbHO  COCTaBNATb MMaH  pPelleHns npobneMbl € YYETOM
NMEIOLLNXCS PECYPCOB, COOCTBEHHbIX BO3MOXHOCTEN U NPeAnoYTeHUI;

[aBaTb OLEHKY HOBbIM CUTYaLMsAM;

pacLUMpsATb paMKM y4eBHOro npegmMeTa Ha OCHOBE NINYHbIX MPEANOUTEHNIA;

Aenatb OCO3HaHHbI BblIOOP, aprymMeHTUpoBaTb ero, 6paTb OTBETCTBEHHOCTb
3a peLleHue;

OLeHMBaTb MPUOBPETEHHBIA OMbIT;

cnoco6cTBoBaTb (HOPMMPOBAHNIO W MPOSIBMEHWIO LUMPOKOW 3pyauunn B
pasHbIX 006M1acTAX 3HaHWIA, MNOCTOSHHO MOBbILWATL CBOM 06pa30BaTE/IbHbINA U
KY/NbTYPHbI YPOBEHD.

2) CAaMOKOHTPOJIb:

[iaBaTb OLEHKY HOBbIM CUTYyaLMsiM, BHOCUTb KOPPEKTMBbI B [EeATENbHOCTD,
OLeHMBaTb COOTBETCTBME Pe3yNbTaToB LIENSAM;



BNadeTb  HaBblkamMu  MO3HaBaTENbHOW  petiiekcMM  Kak  OCO3HaHUSA
COBEPLUAEMbIX [EACTBUAIA W MbICIUTENbHBIX MPOLECCOB, WX pe3ynbTaToB U
OCHOBaHWA, MCMONb30BaTh MPUEMbI PedIeKCMN AN OLIEHKM CUTyalmK, BbiGopa
BEPHOTO PeLleHus;

YMeTb OLEHMBaTb PWUCKM W CBOEBPEMEHHO MPUHUMATb PELLEHUS MO WX
CHWKEHMWIO;

MPUHMMATb MOTMBbI W aprymeHTbl APYrMX NpU aHann3e pe3y/nbTaToB
NesTeNbHOCTY;

3) npuHsTHE Ce0sl U APYIUX:

NPUHUMAaTb Ce6s, MOHMMas CBOM Hej0CTaTKN U AOCTONHCTBA;

NPUHMMATb MOTWMBbI W aprymMeHTbl APYrUX Mpy aHanvMse pe3ynbTaToB
NeTeNbHOCTH;

NPW3HaBaTb CBOE MPaBO M NPaBO APYrMX Ha OLLIMOKMY;

Pa3BMBaTb CMNOCOGHOCTb MOHMMATL MUP C MO3MLIMK PYTroro YenoBekKa.
INPEJAMETHBIE PE3YJIBTATbBI

MpeaMeTHble pe3ynbTaTbl OCBOEHUS COLepXXaHWs Y4yebHOro npegmerta
«bvonorus» Ha YrnyonéHHOM YpPOBHE OPUEHTMPOBAHbl Ha 0becreyeHve
NpoUIbHOrO  06yyeHuss  obyvarowmxca — 6uonormn.  OHKM  BK/IOYAKOT:
crneymgmyeckme ang 61Monornm HayyHble 3HaHMUsA, YMEHUS 1 COCOObI AEACTBUIA MO
OCBOEHWIO, UHTEprpeTaumMm 1 npeobpasoBaHNO 3HaHWI, BUAbI AeSTeNbHOCTM MO
MO/TY4EHUIO HOBbIX 3HAHWUI U UX NPUMEHEHUIO B Pa3/INUHbIX YYeOHbIX, a TaKKe B
peasibHbIX >XU3HEHHbIX cUTyaumax. NpeaMeTHble pesynbTaTtbl NpeAcTaB/ieHbl Mo
rogam nsy4yeHus.

MpeAMeTHblE pe3ynbTaTbl OCBOEHUS y4ebHOro npeameta «buonorua» B 10
Knacce [OMKHbI OTPaXKaTh:

COPMMPOBAHHOCTb 3HAHWA O MecTe W ponn OGUONOrMKM B CUCTEME
eCTECTBEHHbIX HayK, B (DOPMMPOBAHUWN eCTECTBEHHO-Hay4YHOW KapTWHbI MUpa, B
MO3HaHMM  3aKOHOB  MPMPOAbl M pewleHun  npobnem  paynoHanbHOro
MPYPOAONO/L30BaHNSA, O BKMafe POCCUNCKUX U 3apyOeXHbIX YUEHBIX B pa3BUTHE
bvonoruu;

BNafeHne CUCTEMON  OGMONOrMYECKUX  3HAHWIA, KOTOpas  BK/IHOYaerT:
OCHOBOMoONararowmne 6uonornyeckme TepMUHbI W MOHATUSA (KMU3Hb, KIIETKa,
opraHusm, meTabonvM3Mm, rOMeocTas, CamMOoperynsauus, CamMoBOCMPOU3BELEHNE,
HacneACTBEeHHOCTb, M3MEHYMBOCTb, POCT M pPasBUTWE), OMOMOTMYECKME Teopuwn
(kneTouHas Teopusa T. LLIBaHHa, M. LLIneingeHa, P. BMpxoBa, XpOMOCOMHas Teopus
HacneacteeHHocT T. MopraHa), ydeHusa (H. . BasBunoBa — 0 UeHTpax
MHOroobpasus 1M NPOUCXOXKAEHUS  KYNbTYPHbIX  PacTEHWi),  3aKOHbI
(eanMHOO6pasna MOTOMKOB MepPBOro MOKOMEHWSA, pacLuensieHns, YUCTOTbl ramer,



He3aBMCUMOIro HacnegosaHua [.  MeHgenda, TroOMOMOTNYecKMX psanaos B
HacneCTBEHHOW N3MEHYMBOCTU H. . Basunnosa), NPUHLMNBI
(KomnsieMeHTapHOCTN);

BflafjleHVe OCHOBHbIMW MEeTO4aMW Hay4yHOro MO3HaHWSA, WUCMOJMIb3YeMbIX B
OMOMOrNYECKMX WCCMef0BaHNAX >KMBbIX OOBLEKTOB (OnucaHue, W3MepeHue,
HabMoaeHNe, IKCNEPUMEHT);

YMeHVe BblAeNIATb CYLLEeCTBEHHbIE MPU3HAKN: BUPYCOB, KETOK NPOKapuoT U
3YKapunoT, OLHOKMETOYHbLIX W MHOFOK/IETOYHbIX OpPraHnM3MoB, B TOM 4uce
baKTepuia, rprboB, PaCTEHMU, XXMBOTHbIX 1 Ye/IOBEKA, CTPOEHWS OPraHOB N CUCTEM
OpPraHoOB pacTeHWI, >XMBOTHbIX, YesoBeKa, MPOLECCOB XKM3HEAeATeIbHOCTH,
MPOTEKAKOLWMX B OpraHn3mMax PacTeHWUiA, XXMBOTHBLIX U YesioBeka, GMOoIorMyecKmx
npoueccoB: obMeHa BeLlecTB (MeTabonnM3m), NpeBpaLleHns 3HEPTrMK, BPOXKEHUS,
aBTOTPO(PHOr0 M reTepoTPOdHOro TUMOB MUTaHUSA, (DOTOCUHTE3a U XEMOCKHTE3a,
MWUTO3a, Meii03a, ramMeToreHesa, sMopMoreHesa, NOCTAMOPMOHAILHOIO Pa3BUTUS,
PasMHOXEHWNSA,  WHAMBUAYa/bHOIO  pa3BuUTUS  opraHuMaMa  (OHTOreHesa),
B3aMMOJENCTBMA reHOB, reTepo3unca, MCKYCCTBEHHOTO 0TOOPA;

YMeHWe YyCTaHaB/MBaTb B3aMMOCBSA3M MeXAy opraHomgamm Knetkm n unx
(YHKUMAMU, CTPOEHMEM KNEeTOK pasHblX TKaHen M WX (YHKUMAMW, MeXay
opraHaMnM M CUCTEMaMW OpPraHoB Y PacTeHWI, XXMBOTHbIX W YesioBeKa W UX
(YHKUMAMM, MEXAY CUCTEMaMM OpPraHoB W MX (YHKUMAMK, MeXAy atanamu
0obMeHa BeLLecTB, aTanaMm KIeTOYHOro UMKIA U XKU3HEHHbIX LIMKI0B OpraHn3moB,
aTanamy 3MOPMOHa/IbHOTO Pa3BUTKA, TEHOTUMOM U (DEHOTUMOM, (PEHOTUMOM W
(hakTopamu cpefbl 06UTaHWUS;

YMeHVE BblIIBNATb OT/INUUTENbHbIE MPU3HAKN XMBbLIX CUCTEM, B TOM YUC/IE
pacTeHWiA, XXMBOTHbIX U Ye/I0BEKa;

YMEHWE WCMo/b30BaTb COOTBETCTBYIOLLME aprymeHTbl, OMOIOTMYECKYHO
TEPMUHOMOTMIO U CUMBOJIMKY A1 [OKa3aTe/lbCTBa POACTBA OPraHU3MOB pPasHbIX
CUCTEMATUYECKUX TPy,

YMeHMWe peLlatb 61Monornyeckme 3agadn, BolBAATb MPUYNHHO-CIEACTBEHHbIE
CBSI3W MeXAy uccriegyembiMn 61M0I0rMYeCKMMIM NPoLLeCcCamMmn U SBNEHUAMM, JenaTtb
BbIBOAbI M NPOrHO3bl HA OCHOBAHWUW MOJTYYEHHbIX Pe3y/bTaToB;

YMeHWe BbINOMHATL NlabopaTtopHble U NpakTU4eckne paboTbl, CO6MKOAATH
npasuna npun pabote ¢ y4ebHbIM 1 NabopaTopHbIM 060PYA0BaHNEM;

YMeHVe BblABUraTb TUMNOTE3bl, MNPOBEPATb WX  3KCMEPUMEHTASIbHLIMM
cpeacTeaMu, QopMmynupys Lenb WCCNefoBaHWsl, aHann3upoBaTb MO/TyYeHHbIE
pe3ynbTaTbl U AeNlaTb BbIBOAbI;

YMeHMe y4yacTBOBaTb B Yy4ebGHO-MCCneaoBaTeNlbCKon pabote no 6Guonorum,
3KONOrMM 1 MeauLmMHe, NPOBOAMMONM Ha 6a3e LUKOJbHBLIX Hay4HbIX 06LecTB, W



Ny6ANMYHO  MpPeACcTaBNATb  MOMyYeHHble  pe3ynbTaTtbl  Ha  YYEHUYECKMX
KOH(epeHuusx;

YMeHVe OLEeHMBaTb 3TUYECKME acrneKTbl COBPEMEHHbLIX WCCMef0BaHUA B
obnactv  6uonormm 1 MeauUMHbI  (KNOHWPOBaHWe,  UCKYCCTBEHHOE
OM/040TBOPEHME, HarpaB/ieHHOE WM3MEeHeHMe TeHOMa W COo3[aHWe TPaHCreHHbIX
OpraHn3moB);

YMeHMe OCYLLECTBNATb OCO3HAaHHbLIA BbIGOP OyayLlein npodecCUoHaIbHOM
[eAaTeNbHOCTN B 06nacTv 61oforMmn, MeauumHbl, GUOTEXHONOMNN, BETEPUHAPUN,
CeNbCKOro X035MCTBa, MULLEBOM MPOMbILINEHHOCTU, Yray6iaTh NO3HaBaTeNbHbI
NHTEpeC, HanpaB/ieHHbIN Ha 0CO3HaHHbI BbIOGOP COOTBETCTBYIOLLE Mpoteccun 1
MPOAO/HKEHNE  OMOMOrMYecKoro o06pasoBaHMsA B OpraHM3aumax CcpefHero
NPodecCnoHanbHOro 1 BbICLLEro 06pa3oBaHus.

MpeaMeTHble pe3ynbTaTbl OCBOEHUS y4ebHOro npeameta «buonoruma» B 11
Kaacce [O/MKHbI OTPaXKaTb:

ChOpMMPOBAHHOCTb 3HaHWA O MeCcTe W ponn GUONOrMKM B CUCTEME
eCTECTBEHHbIX HayK, B (DOPMUPOBAHWM COBPEMEHHON €eCTeCTBEHHO-HAY4YHOM
KapTUHbI MMpa, B MO3HAHUW 3aKOHOB MPUPOAblI W PELUEHMN 3KOMOrMYECKNX
NpobsieM 4YenoBeyecTBa, a TaKkKe B peLleHMM BOMPOCOB paLMOHA/ILHOIO
MPUPOLOMO0/Ib30BaHUSA, 1 B POPMUPOBAHMMN LLEEHHOCTHOIO OTHOLLUEHUS K MPUPoSe,
OO6LLIECTBY, YeNl0BEKY, O BK/afle POCCUMICKMX N 3apyOeXHbIX YUYEHbIX-61M0M0roB B
pasBuTne 6LUOOrnK;

YMeHWe BfafleTb CUCTEMON OMONOrMYEeCKUX 3HaHWIN, KOTopas BK/IHOYaeT
ornpefesnieHnss M MOHUMaHWe CYLLHOCTM OCHOBOMOMAraroLWmx 61onornyecKmnx
TEPMUHOB W MOHATUIA (BMA, 3KOCUCTeMa, Guocdepa), GMonornyeckne Teopum
(aBontoymoHHas Teopus Y. [JapBuHa, CUHTETUYECKas TeOpUs 3BOMOLMM), YHEHUS
(A. H. CeBepuoBa — 0 nyTax 1 HanpasneHusax ssonounn, B.. BepHagckoro — o
6uocepe), 3aKoHbI (reHeTUYecKoro pasHoBecus K. Xapan v B. BaiiHbepra,
3apodbiweBoro cxogctea K. M. bBapa), npaBuna (MuHumyma HO. Jlnbuxa,
3KOJIOTUYECKON nupamuibl 3Hepruu), runotesbl (runotesa «mupa PHK» Y.
"nnbepTa);

yMeHVWe  BnafeTb  OCHOBHbIMW  MeTOJaMM  HAy4yHOro  Mo3HaHu4,
NCMOJIb3yeMbIMU B BMOSIOTMYECKMX UCCIEA0BAHUAX XKMNBbIX 0OBEKTOB 1 3KOCUCTEM
(onucaHwe, n3mMepeHune, HabMKOAEHNE, IKCMEPUMEHT), COCO6aMU BbISBIEHUS U
OLLEHKM aHTPOMOreHHbIX N3MEHEHUIA B NPUPOLE;

YMeHVE BbIJeNATb CYLECTBEHHble MPW3HaKN: BUAOB, 6GMOreoLEHO30B,
3KOCUCTEM W Buochepbl, CTabUNM3NPYIOLLEro, [ABMXKYLLErO M pa3pbiBarOLLEro
eCTeCTBEHHOIO 0T60pa, a/110nNaTpUYeCcKoro " CUMMATPUYECKOTO
BNA006pA30BaHNA, BAVSHUS ABUXKYLLMX CUJT 3BOMTOLMMN HA TeHO(OHS, Monynsaumm,



MPUCMOCO6/IEHHOCTN OPraHN3MOB K CpeAe 00UTaHWsA, YepefoBaHUs Hampas/eHUI
3BONHOLMN, KPYrOBOPOTA BELLECTB U MOTOKA 3HEPTM B IKOCUCTEMAX;

YMeHVe YCTaHaB/MBaTb B3aMMOCBA3M MeXAy npoueccaMu  3BOMOLNN,
ABWKYLLMMW CUMaMU aHTPOMoreHesa, KOMMOHEHTaMM PasIMyHbIX 3KOCUCTEM U
NpMcnoco6IeHNAMM K HAM OpraHu3MOB;

YMeHVEe  BbISB/IATb  OT/INUYUTENbHbIE  MPU3HAKM  XKMBBIX  CUCTEM,
MPUCNOCOG/IEHHOCTL BMAOB K cpede 06uTaHWs, abUOTMYECKUX U OGUOTUYECKUX
KOMMOHEHTOB ~ 3KOCMCTEM, B3aMMOCBA3e/  OpPraHM3smMoB B CO06LLeCTBax,
aHTPOMOreHHbIX N3MEHEHWNIA B 3KOCUCTEMAX CBOE MECTHOCTH;

YMEHMe WCMo/Mb30BaTb COOTBETCTBYHOLLME apryMeHTbl, OMOM0rMYecKyto
TEPMUHOMOMMIO U CUMBOJIMKY A1 [OKa3aTe/lbCTBa POACTBA OPraHM3MOB pPasHbIX
cUcTEMATUYECKUX TPYMM, B3aUMOCBSA3WM OPraHN3MOB U cpefbl 00MTaHWsA, eANHCTBA
YesIoBeYECKMX pac, HeobXO4MMOCTM COXpaHeHUs MHOroobpasus BULOB U
9KOCUCTEM KaK YC/TIOBUS COCYLLLECTBOBAHNA NPUPOAbI U Ye0BeYeCTBa;

YMeHMWe peLlatb 61Monornyeckme 3afadn, BoiBAATb MPUYNHHO-CIEACTBEHHbIE
CBSI3W MeXAy uccriegyembiMy 610I0rMYeCKMMM NPoLLeccamn U SBNEHUAMM, [enaTtb
BbIBOAbI Y NPOrHO3bl HA OCHOBaHMW MOJTYYEHHbIX Pe3y/bTaToB;

YMeHWe BbINOMHATL NlabopaTtopHble W NpakTU4Yeckne paboTbl, cobnoaartb
npasuna npu pabote ¢ y4ebHbIM 1 NnabopaTopHbIM 060PYyA0BaHNEM;

YMeHVe BblABuratb TUMNOTe3bl, MNPOBEPATb WX  3KCMEPUMEHTASIbHBIMM
cpeacTeamu, (opmynumpys Lenb WUCCNefoBaHWs, aHaJM3MpoBaTb MOMyYeHHble
pe3ynbTaThl U AenaTb BbIBOAbI;

YMeHMEe y4yacTBOBaTb B Yy4ebGHO-McCneaoBaTelbCKoin pabote no 6Guonorum,
3KONOrMM 1 MeauLmMHe, NPOBOAMMON Ha 6a3e LUKOJbHBLIX Hay4HbIX 06LecTB, U
Ny6AnMYHO  MpeAcTaBNATb  MOMYYeHHble  pe3ynbTatbl  Ha  YYEHUYECKUX
KOH(epeHuusx;

YMEeHMe OLEeHMBAaTb rMNOoTe3bl U TEOPUM O NMPOUCXOXAEHUMN XMU3HM, YeoBeka
N YenoBevyeckux pac, 0 NpuyYnHax, NocneacTBuaX M crocobax npefoTBpalleHus
rno6anbHbIX M3MEHEHWIA B BroCHepe;

YMeHMe OCYLLECTBNATb OCO3HAHHbLIN BbIGOP OyaAyLlein npodeccroHanbHOM
[eaTeNbHOCTY B 06/1aCT BMONOrnK, 3KOMOTUK, MPUPOLONOSb30BaHUSA, MEAULIMHDI,
OMOTEXHONOIKW, MNCUXONOIMKN, BETEPUHAPUK, CENbCKOro XO03AMCTBa, MULLEBOM
MPOMbILLUNEHHOCTI, YrNybNAaTb NO3HaBaTe/bHbIA WMHTEPEC, HamnpaB/eHHbIA Ha
OCO3HaHHbIA  BbIOOP  COOTBETCTBYHOLLEW  npodieccMn U NPOLO/HKEHME
6uonornyeckoro obpasoBaHusi B OpraHmM3aumsax cpegHero npoMeccuoHaIbHOro u
BbICLLEro 06pa3oBaHus.



TEMATHYECKOE ITJNTAHUPOBAHHUE 10 KJIACC

KoaunuyecTBO 4acoB 3JIeKTp0HHl>Ie
HaumeHoBaHue pa3ie/ioB U TeM (ungposbie)
Ne n/m Kountpoasusbie | IIpakTuueckue
nporpaMmmal Bcero 06pa30BaTeJILHbIe
padoThbI padoThI
pecypchl
1 buonornsa Kak Hayka 1
2 JKMBble CUCTEMbBI U UX N3yYeHune
3 Buonoruna KneTku 0.5
4 XMUYecKaa opraHmsauma KneTku 10
5 CTpoeHne N PyHKUMN KNETKN 8 2
5 OOMeH BeLLEeCTB 1 rnpeBpaLleHue 9 1
3Hepruu B KneTke
7 HacnefcrtseHHas MHopmaums n 9 05
peann3aumns eé B KneTke '
8 YKU3HEHHbIN LMK KNETKM 6 1
9 CTpoeHue 1 PyHKL MW OpraHn3MoB 17 1.5
Pa3MHOXeHWe 1 passuTume
10 g 8 15
OpraH13moB
['eHeTnKa — HayKa 0
11 HacneACTBEHHOCTU U U3MEHUNBOCTH 2 0.5
OpraHn3moB
12 3aKOHOMEPHOCTM HacneACTBEHHOCTH 10 1




13 3aKOHOMepPHOCTM U3MEHYMBOCTU 1
14 ["eHeTMKa YenoBeKa 0.5
15 Cenekuns opraHn3MoB 4 1
BUOTEXHONOIUA N CUHTETUYECKAA
16 4
6uosnorus
17 Pe3epBHOe Bpems 1
OBLUEE KOTMYECTBO YACOB MO 102 13

NMPOIrPAMME




11 KJIACC

KoaunuyecTBO 4acoB BHCKTPOHHLIQ
HaumeHoBaHue pa3iejioB U TeM (undpossbie)
Ne n/m Kountpoasusbie | IIpakTuueckue
nporpaMmmal Bcero 06p330BaTeJILHbIe
padoThbI padoThI
pecypcsol
3apoXkaeHue n passuTume
1 3BO/MFOLMOHHbIX MPefCTaB/IEHNI B 4
6uonorum
2 MWnKp0o3BoNOLMA N e€ pesynbTaThl 14 2
3 Makpo3BooLmMA N eé pesynbTaTbl 6
[MponcxoXkaeHne 1 pasBUTUE KU3HN
4 P 4 P 15 15
Ha 3emne
5 [MpouncxoxaeHne Yenoseka — 10 1
aHTpororeHes
JKONorns — Hayka o
5 B3aVIMOOTHOLLIEHMSAX OPraHN3MOoB U 3 0.5
HalopraHN3MeHHbIX CUCTEM C '
OKpY>KatoLLIel cpeaoi
7 OpraHusmbl 1 cpefia 0buTaHmA 9 1.5
8 JKOo0rns BUAOB 1 Nonynsaumi 9 0.5
3Konorusa coobLLecTs.
9 . 12 0.5

JKOTIOrMYECKNEe CUCTEMBI




10 Buochepa — rnobanbHas aKocucTeMa 6
11 UenoBek 1 oKpyXatolLias cpesa
12 Pe3epBHOe Bpems
OBLEE KO/IMYECTBO YACOB MO 102 75

NMPOIrPAMME
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