JOKYMEHT NOAMUCAH
QNEKTPOHHOW NOANNCHIO

Ceptuchukat: 00EOA40D23D736848FF5FA96884591FE14
Bnapeneu: Pawesa TaTbsHa ®eaoposHa

PABOIIAH HPOFPAMMA DeiictuteneH: ¢ 18.09.2023 o 11.12.2024

yueOHoro npeamera «buosiorus. Yriy0jJeHHbIH YPOBEHb)
s odyuarommxest 10 — 11 kaaccon

CocraBurean: Ky3nenosa Banentuna MuxaitnoBHa, yuureiab OHOJIOTHH.

[lporpamma pa3pabotana B cooTBercTBHH ¢  DenepanbHbIM  TOCYIapCTBECHHBIM
o0pa3zoBaTeNbHBIM  CTaHAAPTOM cpenHero obmiero obpazoBanus (PI'OC COO), (Ilpuxkas
Munnpocsenienus ot 12.08.2022 Ne 732) u ¢ yuerom:

1) ®EJAEPAJIbHAS OBPA3OBATEJIbHASA ITPOITPAMMA CPEJHEI'O OBIIEIO
OBPA30BAHUA (ITpuka3 Munmnpocsemienust Poccun ot 18 mas 2023 r. N 371),

2) ®enepanbHas pabouast mporpaMma 1o yuyeonomy npeamery bruomorus (yriayOneHHbIR
YPOBEHB),

3) Tonoxenwus o padboueii mporpamme MBOY «Kapnoropckast CILT Nel18»,

4) Paboueii mporpammsel Bociutanuss MBOY «Kapnoropckast CII Nel18y.



MMOACHUTEJIBHASA 3AIIMCKA

[Iporpamma paspabotana B cooTBeTcTBUM ¢ DenepaibHbIM  TOCYIapCTBEHHBIM
0o0pa3oBaTeNIbHBIM ~ CTaHAApPTOM cpeanero obmiero obpazoanus (PI'OC COO), (Ilpukas
Munnpocsenienus ot 12.08.2022 Ne 732) u ¢ yuetom:

1) OEJIEPAJIBHAA  OBPA3OBATEJIbBHAA  TIPOTPAMMA  CPEJIHETO
OBIIEI'O OBPA3OBAHUA (ITpukaz Munnpocsemenus Poccun ot 18 mast 2023 r. N 371),

2) QenepanbHasg pabovas mnporpamMma 1o y4yeOHOMy Tmpenmery buosorus
(yrmyOyieHHBIH YPOBEHB),

3) [Monoxenus o padoueit mporpamme MBOVY «Kapnoropckas CLL Nel18y,

4) PaGoueit nporpammel Boctiutanust MbOY «Kapnoropckas CIII Nol18x».

Heap n3yuenus yuebHoro npeamMera «buonorus» Ha yriyO0J€HHOM ypOBHE — OBIJIAJICHHE
00yJaromMMHUC 3HAHUSAMH O CTPYKTYpHO-(QYHKIMOHAJIBHOW OpraHW3allii JKUBBIX CHCTEM
pa3Horo paHra u NpuoOpeTeHHe YMEHHUI MCIIOIb30BaTh ATH 3HAHHUA B (POPMUPOBAHUH MHTEpECa
K ompeaenéHHoi o0nacTu MpodeCCUOHANBHON NEeATeIbHOCTH, CBA3aHHONW ¢ OMOJIOTHEH, W K
BBIOOPY y4eOHOT0 3aBe/IeHHs Ul TPOI0JDKEHUST OMOJIOTHYECKOro 0Opa3oBaHusl.

JlocTiKeHHe Leau U3ydeHus: yuyeOHoro npeamera «buosorus» Ha yriiyOJ€HHOM ypOBHE
oOecreynBaeTcs pelieHueM CIEAYIONUX 3a1a4:

OCBOCHHE OOYYaIONUMHUCS  CHUCTEMBI  OWOJIOTMYECKUX  3HAHUH: 00 OCHOBHBIX
OMOJIOTHYECKUX TEOpUsIX, KOHLEMNIMAX, TMIIOTe3aX, 3aKOHAaX, 3aKOHOMEpPHOCTSAX M IpaBHJIaX,
COCTaBJIAIOIIMX COBPEMEHHYI0 €CTECTBEHHO-HAY4YHYIO0 KapTHHY MHpa; O CTPOCHHH,
MHOTr000pa3uu U 0COOEHHOCTAX OMOJIOTMUECKUX CHCTeM (KJIE€TKa, OPraHu3M, MOIYJISALUs, BUI,
OouoreorieHo3, Ouocdepa); O BBIAAIONIUXCS OTKPBITUSX M COBPEMEHHBIX HCCIIECIOBAHUSIX B
OHOoJIOTHH;

O3HAKOMJICHHE  OOydYalomuxcs €  METOJAaMM  TO3HAHUSA  KUBOM  NPHUPOJBI:
HCCIIEI0BATENILCKUMHU METOIaMU OMOJIOIMYECKUX HayK (MOJICKYJISIPHOM M KJI€TOYHOW OMOJIOrHH,
SMOPHOJIOTHH ¥ OMOJIOTHH Pa3BHUTHS, TCHETUKU M CEJIEKIINU, OMOTEXHOJIOTHN U CHHTETHYECKOU
OMOJOruM, TNaJICOHTOJOTMH, 3KOJOTMH); METOJaMU  CaMOCTOSITEIbHOIO  IMPOBEJIEHUS
OMOJIOTHYECKHX HCCIEeIOBAaHUNA B JIaOOpaTopuu M B mpupoae (HaOIoJeHHe, H3MEpeHHe,
9KCHEPUMEHT, MOJICIUPOBaHHE);

OBJIaJIcHHEe OOYYaIOIUMKCS YMEHHUSMHU: CaMOCTOSITEIbHO HAaXOJIUTh, aHAJIW3UPOBATh U
HCII0JIb30BaTh OMOJIOTMYECKYIO HH(POPMALIUIO; TI0JIb30BaThCS OMOJIOTUYECKON TEPMUHOIOTHEN U
CUMBOJIMKOM;  yCTAHaBIMBaThb CBSI3b MEXAY pa3BUTHEM OHOJIOTMM U COLMAJIbHO-
HSKOHOMHYECKUMH W SKOJIOTMYECKHMMHU TPOOJIEeMaMH YelIOBEUYEeCTBA; OLEHUBATH ITOCIIEACTBHUS
CBOEH JIeATEIbHOCTU 110 OTHOIIEHUIO K OKpYXKaloLled NpuUpoAHOil cpele, COOCTBEHHOMY
3I0POBbIO M 3[I0POBBIO  OKpYXKAalOIIMX JIOJeH; OOOCHOBBIBAaTH U  COOJIOAATH  MeEpbI
npounakTuku MHQPEKIMOHHBIX 3a00J1€BaHMi, NpaBuja MOBEACHUS B MPHUPOJE U OOecrieueHus
0€301aCHOCTH COOCTBEHHOM KHU3HEIEATETLHOCTH B YPE3BbIUANHBIX CUTYalUAX MPUPOIHOTO U
TEXHOTEHHOT'O XapaKTepa; XapaKTepu30oBaTb COBPEMEHHBbIC HAy4HbIE OTKPBITHS B 00JacTh
OHOJIOTHH,

pa3BUTHE y 00YYarOIIUXCs MHTEJUIEKTYaJbHbIX U TBOPYECKHUX CIIOCOOHOCTEH B Ipolecce
3HaKOMCTBA C BBIIAIONIMMHCS OTKPBITUSIMH M COBPEMEHHBIMH HCCIICJIOBAaHUSMH B OWOJIOTHH,
pelmaemMbpIMU €10 MPOoOJIeMaMH, METOJI0JIOTHEH OHMOJIOTHYECKOTO HCCIICAOBAHUS, MPOBEICHHS
OKCHEPUMEHTAJIBHBIX HCCIEOBAaHUM, pelleHus] OMOJIOTHYECKUX 3a7ay, MOIETUPOBaHUSA
OMOJIOrNYeCKUX 0OBEKTOB U MPOLIECCOB;



BOCTIHTaHHE Y OOYYarOIIUXCS [IEHHOCTHOTO OTHOIICHHS K >KUBOHM MPHPOJE B IEIOM U K
OTHCNbHBIM €€ O0BEeKTaM | SBJICHUSAM; (OPMHUPOBAHUE OKOJIOTHYECKOH, TEHETHYECKOU
IPaMOTHOCTH, OOIIECH KyNbTyphl MOBEIEHHUS B IPHPOJE; MHTETPAIlMH €CTECTBEHHO-HAYYHBIX
3HAHUI;

npuobpereHne 00y4yaromuMHUCs KOMIIETEHTHOCTH B PAallMOHAIBHOM MPUPOI0NO0Ib30BAHUN
(cobOmroieHne TpaBWJI IOBEICHHS B TPUPOJE, OXPaHbl BHJIOB, 3KOCHCTEM, Owocdeps),
COXpPAaHEHUHU COOCTBEHHOI'O 37I0POBbSI U 3J0POBBSl OKPYXKAIOUIMX JtoJel (coOioaeHuss Mep
npodunaktuku  3a0ojieBaHWi, oOecriedeHHe  OC30MACHOCTH  KU3HEACATCIBHOCTH B
Ype3BbIUYANHBIX CUTYaLUsX TMPUPOJIHOTO U TEXHOTEHHOTO XapaKkTepa) Ha OCHOBE MCIIOJIb30BAHUS
OMOJIOTUYECKNX 3HAHUN U YMEHUI B OBCETHEBHOM KU3HU;

CO37laHHME YCJIOBUH JJIi OCO3HAHHOrO BBHIOOpa OOyYAIOUIMMHCS WHAUBUAYaJIbHOU
0o0pa30BaTeIbHON  TPaeKTOPUH, CIOCOOCTBYIOIIEH MOCIEAYIOIEMY MPOPECCHOHAIBHOMY
CaMOOTIPENICTICHNI0, B COOTBETCTBUM C HWHIWBUAYAJIBHBIMH MHTEpECaMH M TOTPEOHOCTSIMH
peruoHa.

OOmiee 4uciIO 4acoB, OTBEIEHHBIX HAa H3y4Ye€HUE OMOJIOTMM Ha YIIyOJIEHHOM YpOBHE
cpeanero obmiero oopazoBanus, cocrapisiet 204 yaca:

B 10 xnmacce — 102 gaca (3 gyaca B HEEIIO),

B 11 kiacce — 102 vaca (3 gaca B HeZleIO).



IIJIAHUPYEMBIE PE3YJIBTATbI OCBOEHUSA YYEBHOI'O ITIPEJIMETA
®I'OC ycTanaBnuBaeT TpeOOBaHUA K pe3yIbTaTaM OCBOEHHUS O0YUYAIOIIMMHUCS MPOTPaMM
OCHOBHOTO 00111eT0 00pa30BaHMUS:

JIMYHOCTHBIE PE3YJIBTATHI

B cTpykType JMYHOCTHBIX pe3y/lbTaTOB OCBOEHUS MPOTrpaMMbl MO OMOJIOTHH BbIIEICHBI
CIIEIyIOIIME  COCTaBIIAIOIIME: OCO3HAHHWE OOYYaloIMMHUCA POCCUHUCKOM  Tpa)kIaHCKON
UJEHTUYHOCTH — TOTOBHOCTH K CAaMOpPA3BUTHUIO, CaMOCTOSITEIbBHOCTH U CaMOONPEIEICHHUIO,
Haiuyue momusayuu K OOYYEHUIO OWOJNOTHH, yYeleHanpasiieHHoe pa3eumiue BHYTPEHHHUX
yOeXAeHU TMYHOCTH HA OCHOBE KJIIOYEBBIX I[EHHOCTEH M MCTOPUYECKUX TPAIUIMI pa3BUTHS
OMOJIOTUYECKOTO 3HAHUS, 20MOBHOCMb U CNOCOOHOCMb O0YYaIOIIMXCSl PYKOBOACTBOBATHCA B
CBOEM  JEATENIbHOCTH  IIEHHOCTHO-CMBICJIIOBBIMM  yCTAHOBKAaMH, IPUCYLUIUMHU  CHUCTEME
Ouosornyeckoro  oOpa3oBaHUs, Haauyue NPABOCO3ZHAHUA ~ DKOJOTHUYECKOW  KYIBTYpHI,
CHOCOOHOCMU cMAasUmMyb NEIN U CTPOUTH KU3HEHHBIE MJIaHbL.

JIM4HOCTHBIE PE3yJabTaThl OCBOCHUS MPOTPaMMbl M0 OMOJIOTHH JTOCTHUTAIOTCA B €IMHCTBE
y4eOHOW M BOCIHUTATEJIBHON NEATEIbHOCTH B COOTBETCTBUU C TPAJAMIIMOHHBIMU POCCUHCKUMU
COIMOKYIIbTYPHBIMH, HCTOPHUYECKAUMU U JTYXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMH, TIPUHSATHIMHA B
oOIIecTBe TpaBWJIAaMU W HOPMaMd MOBEACHHS M CIHOCOOCTBYIOT MpOIECCaM CaMOIO3HAHUS,
CaMOBOCIIUTAaHUS U CaMOPA3BUTHSI, Pa3BUTHs BHYTPEHHEHW MO3MIMH JIMYHOCTH, MATPUOTH3MA U
YB)KEHHUS K 3aKOHY U IPaBOIOPSAKY, YEJIOBEKY TpyJda U CTapuieMy MOKOJEHHUIO, B3aUMHOIO
YBa)XEHHUS, OEpeKHOro  OTHOWIEHUS K  KYJIbTYpHOMY  HAcleQui0 W TpaJulusM
MHOTOHallMOHAJIBHOTO HapoAaa Poccuiickon @enepannu, NpUpOJE U OKPYKAIOIIECH Cpee.

JIMYHOCTHBIE pe3yNbTaThl OCBOCHUS Y4eOHOTO mpeameTa «bHoIorus» JOMKHBI OTpakaTh
TOTOBHOCTh U CIIOCOOHOCTH OOYYaIOUIMXCSI PYKOBOJICTBOBATHCS C(HOPMHUPOBAHHOW BHYTPEHHEH
MO3UIUEN JUYHOCTH, CHUCTEMOW IICHHOCTHBIX OpHUEHTAllMi, T[O3UTUBHBIX BHYTPEHHHUX
yOeXaeHU, COOTBETCTBYIOIIMX TPAJAWLMOHHBIM IEHHOCTAM POCCHICKOro 00IecTBa,
pacHMpeHue >KU3HEHHOI'O OMbITa M OIbITA JESTENIbHOCTH B MPOLECCE pean3allii OCHOBHBIX
HaIpaBJICHUH BOCTIMTATEIHHOMN JESITEILHOCTH, B TOM YHCJIE B YACTH:

1) rpaskIaHCKOro BOCIIUTAHUS:

c(OpPMUPOBAHHOCTh TPAKIAHCKON MO3UIUU  00ydYaromerocss Kak akTUBHOTO U
OTBETCTBEHHOT'O YJIeHa POCCUICKOro OOIIECTBa;

OCO3HAHHE CBOMX KOHCTUTYLIMOHHBIX IpaB M OOS3aHHOCTEH, yBa)KEHHWE 3aKOHA U
MIPaBOIOPSIIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOH NEATEIHHOCTH MPHU CO3JJaHUU YUEOHBIX MPOECKTOB,
pelieHny y4eOHbIX U TO3HABATENbHBIX 33/1a4, BHIIOJTHEHUH OMOJIOTMYECKUX SKCIIEPUMEHTOB;

CITOCOOHOCTh  OTpPEACNATh COOCTBEHHYIO TO3HUIIMI0O TI0 OTHOIICHUIO K SBJICHUSIM
COBPEMEHHOM KHU3HU U OOBACHATH €&;

YMEHHE YUYUTHIBATH B CBOMX JIEMCTBUAX HEOOXOAMMOCTh  KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIIOJEH ¢ pa3HBIMU YOSXKIICHUSMHU, KyIbTYPHBIMU IIEHHOCTSIMU M COIUAIBHBIM
MOJIOXKEHUEM;

TFOTOBHOCTh K COTPYJHHYECTBY B IPOLECCE COBMECTHOIO BBINOJIHEHHS YUYEOHBIX,
IIO3HABATENIbHBIX M HCCIIEJOBATEIbCKUX 3a/ay, YBAKUTEJIBHOTO OTHOLIEHHS K MHEHHMIO
OTIMOHEHTOB MPH 00CYXIEHNU CIIOPHBIX BOMPOCOB OMOJIOTHYECKOTO COEPIKAHNUS;

TOTOBHOCTh K TYMAaHUTAPHOM U BOJIOHTEPCKON e TEIbHOCTH;



2) NATPUOTHYECKOI0 BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh POCCUNUCKON TPAKIAHCKON UAEHTUIHOCTH, MATPUOTH3MA, YBAKCHUS K
CBOEMY HApoAy, YyBCTBa OTBETCTBEHHOCTH Iiepe]] PoIMHOMN, ropmnocTtu 3a CBOW Kpai, CBOIO
PonvHy, cBOH S3BIK M KYJIBTYpY, IPOLIUIOE ¥ HACTOSAIIEE MHOTOHAIIMOHAIBHOIO Hapoaa Poccuy;

LIECHHOCTHOE OTHOIIEHWE K NPUPOAHOMY HACIEAUID W TaMATHUKAM MPUPOJBI,
JOCTH>KEeHUSIM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTHSX, TPYAE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCUHCKMX YYEHBIX B CTAaHOBJIIEHWE M pa3BUTHE
OMOJI0TUY, TIOHUMaHMsI 3HAY€HNsl OMOJIOTHH B IO3HAHUU 3aKOHOB MPUPO/IbL, B AKU3HU YEJIOBEKA U
COBPEMEHHOT'0 00IIeCTBA;

uzaeitHas yoexxIEHHOCTh, TOTOBHOCTH K CIIY>KE€HHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero Cyas0y;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

OCO3HAHUE AYXOBHBIX IEHHOCTEW POCCUIICKOT0O HAPOa;

c(OPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMSI, STUYECKOTO IOBEICHHUS;

CHOCOOHOCTh OLIEHMBATh CUTYalLMIO U MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSCh
Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMYUBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOIIEHHWE K CBOMM pOAMTENSAM, CO3JAAHMIO CEMbHM Ha OCHOBE
OCO3HAHHOTO NPHUHATHS LIEHHOCTEW CEMEWHON JKM3HM B COOTBETCTBUH C TPAaJULUSAMU HAapOJOB
Poccuun;

4) 3cTeTU4eCKOro BOCIIUTAHM S

ACTETHUUYECKOE OTHOLIEHHE K MHUPY, BKJIIOYAsl 3CTETUKY ObITA, HAYYHOTO U TEXHUYECKOIO
TBOPYECTBA, CIIOPTA, TPY/a, OOIIECTBEHHBIX OTHOIICHUH;

ITOHMMAHHE YMOLIMOHAIIBHOTO BO3AECHCTBUS JKUBOW MIPUPOABI U €€ LIEHHOCTH;

FOTOBHOCTh K CAMOBBIPAXEHUIO B PAa3HbIX BUAAX HCKYCCTBA, CTPEMJICHHE MPOSBIATH
KauecTBa TBOPUYECKOM JTMUHOCTH;

5) ¢usuyeckoro BocnuTaHus, GOPMHUPOBAHMA  KYJbTYPbl  310POBbS M
3MOLMOHAIBLHOI0 0JIArONOIyYHsi:

MIOHMMAaHKE U peayn3alus 340poBoro u 0ezomacHoro odpasa *HU3HH (340pOBOE MUTAHUE,
coOJIoIcHHEe TUTHEHUYECKUX MPAaBHII U HOPM, COANaHCUPOBAHHBIN PEKUM 3aHSATHH M OTIbIXA,
perynspHas (¢u3MyecKas AaKTUBHOCTb), OEpEeKHOT0, OTBETCTBEHHOIO M KOMIIETEHTHOI'O
OTHOIICHHS K COOCTBEHHOMY (PH3HMUECKOMY M ICUXUYECKOMY 3/I0POBBIO;

MOHMMAaHWE IEHHOCTH NPaBWI WHAWBUAYAIBHOTO U KOJUIEKTUBHOTO 0€3011acHOTO
MIOBE/ICHUS B CUTYallUsIX, YTPOKAIOIIUX 3J0POBBIO U KU3HU JIIOJIEH;

OCO3HAHHE TOCIEACTBUM M HEMPHUATHS BPEIHBIX MPUBBIYEK (YHNOTPEOICHUS alIKOTOJIA,
HapKOTHUKOB, KYpPEHHUS);

6) TPy10BOr0 BOCIMTAHUA:

TOTOBHOCTB K TPYly, OCO3HaHHE LIEHHOCTH MacTepCTBa, TPYA0Ir00ue;

TOTOBHOCTb K aKTUBHOM JAESATEIbHOCTH TEXHOJIOTMYECKON U COLMATIbHOM HANPABICHHOCTH,
CIIOCOOHOCTh ~ MHUIMHPOBaTh, IUIAHUPOBATH U CAMOCTOSITEJIBHO — BBIMOJHSITH — TaKylO
NeSITEIbHOCTD;

MHTEpEC K Pa3IWYHbIM cdepam MpodecCHOHANTBHON NEATEIbHOCTH, YMEHHUE COBEPIIAThH
0CO3HaHHBIHM BbIOOp Oynyieit npodeccuu U peaan30BbIBaTh COOCTBEHHbIE KU3HEHHBIE TUIAHBL;



TOTOBHOCTb M CHOCOOHOCTh K OOpa3oBaHUIO M caMOOOPAa30BaHUIO Ha MPOTSIKEHUU BCeH
KHU3HU;

7) 3K010TrH4eCKOr0 BOCIIUTAHUSA:

9KOJIOTHYECKHU IIesieco00pa3HOe OTHOIIEHUE K MPUPOJIe KaK UCTOYHMKY KU3HHU Ha 3emiie,
OCHOBE €€ CYIIECTBOBaHUS;

MIOBBIIIEHUE YPOBHS 3KOJOIMYECKOW KYJbTYpbl: INPUOOpPETEHHE OIbITa IJIaHUPOBAHUS
MIOCTYIIKOB M OLEHKH UX BO3MOXKHBIX MOCJIEICTBUMN AJI OKPYKaOILEN Cpeibl;

0CO3HAHHE TTI00AITBHOTO XapaKTepa KOJIOTHIECKHUX MPOOIIEM U IyTeH UX pEIICHUS;

CHOCOOHOCTH HCIIOJIb30BATh MPHOOpETaeMble MPU U3YUYECHHH OMOJIOTMU 3HAHUS M yMEHUS
IpU pEUIeHUU NpoOJsieM, CBA3aHHBIX C PALMOHAIBHBIM IPUPOAOINOJIB30BaHUEM (COOINIOCHHE
IIpaBWJI IIOBEJECHUS B NPHUPOJE, HAIPABICHHBIX HA COXPAHEHHE DPAaBHOBECUS B JKOCUCTEMAX,
OXpaHy BUJIOB, IKOCHCTEM, OHOChephl);

AKTUBHOE HEIPUATUE IECUCTBUM, NPUHOCIIIMX BpPEX OKPYXKAIOLIEH INPUPOIHOM Cpene,
YMEHHUE MPOTHO3MPOBATH HEOIATONPHUATHBIE HKOJOTHYECKHUE MOCIECACTBHS MPeIIPUHIMAEMbIX
JEUCTBUN U NIPEAOTBPALLATD UX;

HaJIW4ue Pa3BUTOrO HKOJIOIMYECKOTO MBIIUICHUSA, 3KOJOTMYECKOW KYJIBTYpBI, OIIbITA
JESATENbHOCTH  KOJIOTUYECKON  HamlpaBICHHOCTH, YMEHHUS pYKOBOJCTBOBATbCSI HUMHU B
[I03HABATECIIbHOW, KOMMYHUKATHUBHOM M COLMAJIBHOM IPAKTHKE, INOTOBHOCTH K YYacTHUIO B
MIPaKTUYECKON AESITEIBHOCTH IKOJIOTHUECKOM HAIIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

Cc(OPMHPOBAHHOCTE MHUPOBO33PEHHUS, COOTBETCTBYIOLUIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAayKH M OOIIECTBEHHOW TIPAaKTUKH, OCHOBAaHHOTO Ha JHAIOTe KYJIBTYD,
CHOCOOCTBYIOIIETO OCO3HAHHIO CBOETO MECTA B MOJIHUKYIHTYPHOM MHUPE;

COBEPLICHCTBOBAHUE A3BIKOBOM M YNTATENILCKON KYJIBTYpPhI KaK CPEACTBA B3aUMOIECHCTBUS
MEXY JIFOIBMU U TIO3HAHMS MUPA;

MMOHMMAaHHE creun(UK OUOJIOTMM KaK HAayKH, OCO3HaHUA €€ poiau B (OPMHUPOBAHUU
PalMOHAJIBLHOIO HAYYHOI'O MBILIUIEHHUS, CO3/IaHUU LIEJIOCTHOTO MPEACTaBICHHs 00 OKpYKaroleM
MHUpE Kak O €OUHCTBE MPHUPOJbI, 4YeJIOBEKa M oOmiecTBa, B MO3HAHUU HPUPOIHBIX
3aKOHOMEPHOCTEH U pelIeHuH podieM COXpaHEeHUs IPUPOJTHOTO PABHOBECHS;

yOeXIEHHOCTh B 3HAYMMOCTH OMOJIOTUU I COBPEMEHHOW LMBHWIM3ALMU: 00ecreueHus
HOBOT'O YPOBHSI Pa3BUTHUS MEIMIIMHBI, CO3JaHHE MEPCIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
pemaTh pecypcHble poOIeMbl Pa3BUTHS YEJIOBEUECTBA, MOUCKA MyTeH BBIXOJA M3 III00ATBHBIX
HKOJIOTUYECKUX TPoOIeM 1 0OecrieyeHus Iepexoaa K yCTOWYMBOMY Pa3BUTHIO, PALIMOHATBHOMY
HCIOJIb30BAHUIO TIPUPOIHBIX PECYPCOB M (POPMUPOBAHUIO HOBBIX CTAH/IAPTOB JKU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHUU OMOJIOTMYECKMX 3HAHUM B LIEJSAX MOBBILICHUS OOLIeH
KYJIbTYpbI, €CTECTBEHHO-HAYYHOM TIpaMOTHOCTH, KaK COCTaBHOM dYacTu (PYHKIIMOHAIBHON
IpaMOTHOCTH 00ydaroumxcs, GopMupyemMoi mpu U3y4eHuu ONOJIOTHH;

[IOHMMAHHUE CYIIHOCTH METOJOB II03HAHUS, HUCIOJb3YEMBIX B ECTECTBEHHBIX HayKax,
CHOCOOHOCTH HCHOJb30BaTh IOJlydyaeMble 3HAHUS Ul aHalIM3a M OOBSICHEHMs SIBICHUMN
OKpY’KalolIero MHUpa M MPOUCXOAAIIMX B HEM HM3MEHEHUH, yMEHHE JelaTb OOOCHOBaHHbIE
3aKJIIOYEHHS HA OCHOBE HAayuyHbIX ()aKTOB M MMEIOIIMXCS JaHHBIX C LEJbI0 IOTyYeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CAMOCTOSITENIHO HCHOJIb30BAaTh OMOJIOTMYECKHE 3HAHUS ISl peIleHUs
po0JIeM B peasibHbIX KHU3HEHHBIX CUTYalLUsX;



OCO3HAaHHUE IICHHOCTH HAay4YHOH AEATENFHOCTH, TOTOBHOCTh OCYLIECTBIISATH MPOCKTHYIO H
HUCCIICA0BATCIBCKYIO ACATCIIBHOCTD HHAWBHUYAJIbHO U B I'PYIIIIC,

TOTOBHOCTh M CIIOCOOHOCTh K HENPEPHIBHOMY OOpa30BaHUIO M €caMOOOPA30BAHUIO, K
aKTUBHOMY TIIOJIYYEHUIO HOBBIX 3HaHMM MO OHOJOTMM B COOTBETCTBHHM C >KU3HEHHBIMHU
NOTPeOHOCTSAMMU.

METAINIPEJMETHBIE PE3YJIbTATHI

MeTtanpeaMeTHbIe pe3ylIbTaThl OCBOCHUS y4eOHOro mpeameTa «bBHOJOTHS» BKIIOUYAIOT:
3HauYUMBbIe JUIsI  (OPMHPOBAHUS  MHPOBO33PEHHSI OOYYAIOIIUXCS  MEXKIUCHUILIMHAPHBIE
(MexxIIpeIMEeTHBIE) 00IIIeHAyYHbIE TTOHATHUS, OTpaXkarollye IeJOCTHOCTh HAYyYHOW KapTUHBI MUpa
U crienu(UKy METOI0B IMO3HAHHUS, HCIIOIb3yEeMbIX B €CTECTBEHHBIX HayKaX (BEIISCTBO, SHEPTHSI,
SIBJICHUE, TPOIIECC, CUCTeMa, HAYYHBIM (aKT, MPUHIIWI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusi, UCCIEOBaHKe, HAOIIOJICHUE, U3MEpPEHUE, SKCIEPUMEHT H JPYTHE); YHHUBEpCATbHBIE
yueOHbIe JeHCTBUS (MO3HaBaTeIbHbIE, KOMMYHUKATUBHEIE, PETYISTUBHBIC), 00ECIEUNBAOIINE
dhopmupoBanre (HyHKIIMOHATHLHOW TPAMOTHOCTH W COLMAIBLHON KOMIIETCHIIMH OOYJaroIIuXcsi;
CIIOCOOHOCTH 00y4Jaronmxcst HCIIO0Ih30BaTh OCBOCHHBIC MEXIUCIUTITNHAPHBIE,
MHPOBO33PECHUYECKHUE 3HAHUS W YHUBEPCAIbHbIC Y4eOHBIC ICHCTBUS B IO3HABATEIHHOW U
COLIMATIbHON MPAKTHKE.

B pesynprare wu3yueHuss OMONOTMUM Ha YpOBHE CpeAHEero oO0Iero oOpa3oBaHUS Y
oOyuatomerocss Oynyr chopMHUpOBaHbI MO3HABATEIbHbIC YHUBEpCAJbHBIE y4eOHbIE NEHCTBUS,
KOMMYHHKATHBHBIC YHUBEPCAJbHBIC YYCOHBIC JICWCTBUS, PETYIATUBHBIC YHHBEpPCAIbHBIC
yueOHbIC ACHCTBHSI, COBMECTHASI IEATEITHHOCTD.

MeTtanpeaMeTHble pe3yabTaThl OCBOCHHS IMPOTPaMMBI CPEIHEro o0Iero oOpa3oBaHUS
JTOJIKHBI OTPa’KaTh:

OBy1ajeHNe YHHBEPCAJIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH J€HCTBUSIMU:

1) 6a3oBble JJOruvYecKue JeHCTBUS:

CaMOCTOSITENIEHO (pOpMyNnHUpOBaTh W AaKTyaJdH3UpOBaTh MpoOJieMy, paccMaTpuBaTh &
BCECTOPOHHE;

WCIIONIb30BaTh MPU OCBOCHUHM 3HAHUW TNPUEMBI JIOTMUECKOTO MBIIIICHUS (aHalIW3a,
CUHTE3a, CpaBHEHUs, Kiaccuukanuu, 0000IIEHHUs), PaCKPhIBATh CMBICI OHOIOrHYECKUX
MOHSITHIA (BBIICTATH HX XapaKTEePHbBIE MPU3HAKY, YCTAHABIUBATE CBSI3H C IPYTHUMHU TTOHITHSIMH ),

OTIPEACIIATh IENH NEATEIbHOCTH, 3aJaBas TMapaMeTpbl U KPUTEPUU UX JTOCTHKEHUS,
COOTHOCHUTH PE3yJIbTaThI IEATEILHOCTH C MOCTABICHHBIMH LIETSIMU;

HCIIOJIb30BaTh OMOJIOTHYECKHE MOHITHS sl OObsICHEHHS (DaKTOB M SIBICHUU KUBOU
TIPUPOJIBI;

CTPOUTHh JIOTUYECKUE PACCYXKICHUS (MHIYKTHBHBIC, JCIyKTHUBHBIC, IO aHAJOTHUH),
BBISBJISTH 3aKOHOMEPHOCTH M MPOTUBOPEUMS B pacCMaTPUBAEMBIX SIBICHHSX, (OPMYITHPOBATH
BBIBOJIBI U 3aKIJIIOUCHUS;

MIPUMEHSTh CXEMHO-MO/JICIbHBIE CPEJCTBA JIJISl MPEACTABICHUS CYIIECTBEHHBIX CBSI3EH U
OTHOIIIEHWH B M3Yy4aeMbIX OHMOJOTHYECKHX OOBEKTaxX, a TaKKe MPOTUBOPEYHI Pa3HOTO poja,
BBISIBJICHHBIX B Pa3JIMYHBIX HHPOPMAIIMOHHBIX HCTOUHUKAX;

paspabaTbIBaTh IUIAH peUICHHs TPOOIEMBI C YUETOM aHAIM3a UMEIONINXCS MaTepUAIbHBIX
1 HeMaTepuaIbHBIX PECYPCOB;



BHOCHTb KOPPEKTHBBI B ACSTEIBHOCTb, OLEHUBATH COOTBETCTBUE PE3YNLTATOB LENSIM,
OILIEHUBATh PHCKH MOCIIEICTBUI e TEITHHOCTH,

KOOPJMHUPOBATh W BBINOJHATH pPabOTy B YCIOBUSX PEABbHOTO, BHUPTYAIBHOTO U
KOMOHMHHUPOBAaHHOTO B3aUMOJICHCTBUS;

pa3BHUBATh KPEaTUBHOE MBIIIJICHUE MPU PEUICHUH )KU3HEHHBIX TPOOIEM.

2) 6a30BbIe HCCJIEI0BATEIbCKHE AeHCTBUS:

BJIQJIETh HAaBBIKAMU Y4EOHO-HMCCIIEIOBATEIBCKOW W MPOCKTHOM NEATEIBHOCTH, HAaBBIKAMU
paspemeHus npodsieM, CrocOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TIOMCKY METO/IOB
peleHus MPaKTHYECKUX 3a7a4, IPUMEHEHHIO Pa3IMYHbIX METO0B O3HAHUS;

WCIIOJIb30BaTh PAa3jMyYHbIe BHUABI ACATENBHOCTH IO TMOJYYEHHUIO HOBOTO 3HAHUA, €ro
HHTEpIIpETAINH, PEOOPa30BAHUIO M MPUMEHEHHIO B y4EOHBIX CHUTYyalUsX, B TOM 4HCJE MpU
CO3JIaHUH YYEOHBIX M COIMATIBHBIX TIPOCKTOB;

(hopMHUpPOBATh HAYYHBIA THIT MBIIIJICHHS, BIAJCTh HAYYHOU TEPMUHOIOTHEH, KIIIOYEBBIMU
MOHITHSIMA U METOJIaMU;

CTaBUTh U (OPMYIHUPOBATH COOCTBEHHbIE 3aJaud B O0Opa30BaTEIbHOM IEATEIBHOCTH U
KU3HEHHBIX CUTYalUsIX;

BBISIBIISITh TIPUYMHHO-CIICACTBEHHBIE CBSI3W M aKTyaJlM3HpOBAaTh 3a7ady, BBIIBUTATH
TUMOTE3y €€ pemleHHs, HaXOAWTh AapryMEHTHI Ui JO0Ka3aTelbCTBa CBOMX YTBEPXKICHUH,
3a/1aBaTh apaMeTpbl U KPUTEPUH PEIICHHUS,

aHANIM3UPOBATh TMOJYYCHHBIE B XOJAE peUIeHHs 3aJaud pPe3yiabTaTbl, KPUTUYECKU
OLICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBUSX;

JIaBaTh OLIEHKY HOBBIM CHTYaIlUsIM, OLICHUBATH IPUOOPETEHHBIH OTIBIT;

OCYILECTBIISATh IIEJICHANPABICHHBIN MMOMCK IMEPEeHOCca CPEACTB U CIOCOOOB ICHCTBUS B
npodecCHOHANBHYIO Cpery;

yMETh IEpPEHOCUTh 3HaHWs B TMO3HABAaTEJbHYD U  MPAKTUYECKYIO  00JacTu
KHU3HENIEATEIILHOCTH;

yYMETh HHTETPUPOBATh 3HAHUS U3 PA3HBIX MMPEIMETHBIX 001aCTe;

BBIBUTATh HOBBIC WJEH, MpEAJiaraTh OPUTHHAIBHBIC TOIXOAbl W PEIICHUS, CTABHUTH
poOIeMBbl U 3a[1a4H, TOIyCKAIOIUe albTepHATUBHBIEC PELICHHUS.

3) paGora ¢ ungopmanmeii:

OpPUEHTHPOBATHCS B PA3IMYHBIX MCTOYHHMKAX HH(popmanuu (TekcTe yueOHOro mocoows,
HAyYHO-TIONMYJISIPHOW JIUTEpaType, OMOIOTHYECKUX CIIOBAPSX U CIPABOYHUKAX, KOMIIBIOTEPHBIX
0a3ax naHHBIX, B VIHTepHeTE), aHAIM3UPOBATh HH(POPMALMIO pPA3TUYHBIX BHIOB U (HopMm
MIPEICTABICHHS, KpUTUUECKH OLIEHUBATh €€ JI0CTOBEPHOCTh M HEIPOTHUBOPEUHBOCTD;

(dbopMynupoBaTh 3ampockl W MPUMEHSTh pa3iNYHble METOAbl NpHU IOUCKE U OTOOpe
OMOJIOTHYECKON MH(PpOpMAIIHK, HEOOXOIUMOM JIJIsl BEITIOJIHEHUSI YISOHBIX 3a/1a4;

npuoOpeTaTs OMBIT WCIOJIB30BAHUS HH(POPMALMOHHO-KOMMYHUKATHBHBIX TEXHOJOTHH,
COBEPILEHCTBOBATh KYJIBTYPY aKTUBHOT'O MCIIOJIB30BAHUS PA3TUYHBIX IIOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMANbHYIO (GOpMYy MpPEACTAaBICHUS OMOJOTHYECKON
nHpopMmanuu (CXembl, TpaduKH, TUarpaMMbl, TAOJIUIIBI, PUCYHKH U APYTOe);

WCIIONBh30BaTh HAy4YHBINM SI3bIK B KA4eCTBE CpPEICTBA MpH paboTe ¢ OMOJIOTrHYEeCKOM
uHpoOpManKell: TPUMEHITh XUMHYECKHe, (PU3HMUECKUE U MAaTeMaTHYECKHUE 3HAKH M CHUMBOJIBI,
¢dopmynbl, abOpeBHAaTypy, HOMEHKJIATypy, HCIIOIb30BaTh U TNPEoOpPa30BbIBATH 3HAKOBO-
CUMBOIIMYECKUE CPEACTBA HATJISITHOCTH;



BIAZICTh HAaBBIKAMH PpACIIO3HABAHUS W 3alIUTHl HWHQPOPMAIMH, WHPOPMAIMOHHOM
0€30MacHOCTH JIUYHOCTH.

OBJjajieHNe YHUBEPCATbHBIMH KOMMYHHUKATHBHBIMH /IeiCTBHSIMU:

1) oomenne:

OCYIIECTBIISITh KOMMYHHKAIIMH BO BCeX c(epax KU3HU, aKTHBHO YYacTBOBATh B JTHAJIOTE
WIN TUCKYCCHU IO CYIIECTBY OOCYXJaeMOi TeMbl (YMEHHE 3a/1aBaTh BOIIPOCHI, BBICKA3bIBAThH
CYXKACHUSA OTHOCHUTCJIBHO BBIIIOJIHCHUA npeﬂnaraeMoﬁ 3aga4yd, Y4YUTBIBATb HWHTCPCCHI U
COIJIaCOBaHHOCTb MO3UIUHI IPYrUX YYaCTHUKOB JMAJIOTa WIH JUCKYCCHUN);

pacmo3HaBaTh HeBepOaJbHBIE CpEACTBAa OOIIEHHS, NMOHUMATh 3HAYEHHUE COIMAIBHBIX
3HAKOB, MPEANOCHUIOK BOZHUKHOBEHHSI KOHMIMKTHBIX CUTYali, YMETh CMAT4aTh KOHQIUKTHI U
BECTH IIEPETOBOPHI;

BJIaZICTh Ppa3JINYHBIMU cnocooamu O6HI€HI/I$I u BSaHMOHeﬁCTBHﬂ, IMOHMMAaTb HaAMCPCHUA
JIPYTHUX JIFOJICH, TIPOSBISTh YBAXKUTEIHPHOE OTHOIICHHE K COOCCETHUKY U B KOPPEKTHOU (opme
(OpMyITHpPOBATH CBOHM BO3PAKEHHS;

pa3BEPHYTO M JIOTMYHO H3JIarath CBOIO TOYKY 3PEHHSI C HCIOJIB30BAHHEM SI3BIKOBBIX
CPEACTB.

2) COBMeCTHasl 1esiITeJIbHOCTD:

MOHMMATh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOW M MHIMBHIYaJbHOH pabOTHI MpU
peleHn OHONIOrnYecKoi MpoosieMbl, 0OOCHOBBIBATh HEOOXOAUMOCTh MPUMEHEHHUS TPYIIIOBBIX
(bopM B3auMOAEUCTBUS NIPH PEeLICHUH y4eOHOH 3a/1a4u;

BBIOMPATh TEMAaTHKY M METOJIbl COBMECTHBIX JCHCTBHI ¢ y4éTOM OOIIMX HHTEPECOB U
BO3MOKHOCTEH Ka)KI0TO YiICHA KOJJICKTHBA;

NpUuHUMAaTh LCJIN COBMECTHOM ACATCIBHOCTH, OPraHU30BbIBATL W KOOPAHUHUPOBATH
JecTBUS MO €€ JOCTM)KEHHUIO: COCTaBJIATh IUIaH JEHCTBUHM, pacnpelensiTh POJIM C y4ETOM
MHEHUIl yYaCTHHKOB, 00CYK/1aTh PE3yIbTaThl COBMECTHOH PaOOTHI;

OIICHUBATHh KA4Y€CTBO CBOCTO BKJIaJa U KAXIOTO YYaCTHHUKA KOMAaHIbI B O6IIII/II>1 peE3yIbTaT
10 pa3paboTaHHBIM KPUTEPUSIM;

npeajiaratb HOBBIC IMPOCKTHI, OUCHHUBATL MACHU C IMMO3UIUK HOBU3HBI, OPUI'MHAJIBHOCTH,
NPaKTHYECKON 3HAYHMMOCTH;

OCYIIECTBIISATH TIO3UTHBHOE CTPAaTETHYECKOE TIOBEICHHE B PAa3IMYHBIX CHTYAIHsAX,
IIPOABJIATE TBOPUCCTBO U BOO6pa)KCHI/I€, OBITH HMHUIIMaTHUBHBIM.

OBjaieHNe YHUBEPCAIBLHBIMH PETryJISATHBHBIMH 1€iiCTBUSMM:

1) camoopranu3anms:

UCTIOJIb30BAaTh OHMOJIOTHUECKHE 3HAHUS JJs BBIABICHUS NpoOIeM W HMX pEUIeHHs B
’KU3HEHHBIX M y4eOHBIX CUTYaIsIX;

BI)I6I/IpaTI) Ha OCHOBE OHMOJIOTHYECKUX 3HAHUH IECJICBBIC U CMBICJIOBEIC YCTAHOBKU B CBOUX
JEHCTBUSAX M TOCTYNKAX 1O OTHOLICHHWIO K >KWBOI NPHPOJIE, CBOEMY 3/I0POBBIO M 310POBBIO
OKPYKAIOIIHX;

CaMOCTOSITENIFHO OCYIIECTBIISTH ITO3HABATENBHYIO JAEATEIBHOCTD, BBISBISATH HMPOOJIEMBI,
CTaBUTh M (HOPMYIHMPOBaTH COOCTBCHHBIE 3a/7a4M B O00pa30BaTEIbHOM JAEATEIBHOCTH U
KN3HCHHBIX CUTYyallHUAX,

CaMOCTOSITENIFHO COCTABIIATH IJIAH PELICHHUS MPOOJIEMBI C YUETOM UMEIOIIMXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEANOYTECHUH;

J1aBaTh OLICHKY HOBBIM CHTYaIlUsIM;



paciupATh paMK1 y4eOHOT0 IpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUTCHUH;

JieaTh OCO3HAHHBIM BEIOOD, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTD 3a PEIICHHUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CHocoO0CTBOBATH (POPMUPOBAHMIO M TIPOSIBICHHUIO MIMPOKOM 3pYIUIIMU B PAa3HBIX 00JaCTIX
3HaHUi, MOCTOSIHHO MOBBIIIATh CBOM 00pa30BaTEeNbHBIN U KYJIBTYPHBIH YPOBEHD.

2) CaMOKOHTPOJIb:

J1aBaTh OLIEHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHBBI B JIE€ATEIBHOCTh, OLICHUBATh
COOTBETCTBHUE PE3YJIbTATOB LEIAM;

BJIaJIeTh HABBIKAMHU TTO3HABATENHFHON pedIIeKCUN KaK OCO3HAHUS COBEpPILIAEMBIX JIEHCTBUI
U MBICIIMTENBHBIX IPOIECCOB, UX PE3Y/IbTaTOB U OCHOBAHUM, HCIOIB30BATh NPUEMBI pedieKcun
U1l OLIEHKU CUTYyalluH, BEIOOpA BEPHOT'O PEILCHMS;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATh PEIICHHUS 110 UX CHIXKECHHUIO;

IIPUHUMATb MOTUBBI U ApTYMEHTBI IPYIUX IIPU aHAJIU3€E PE3yJIbTATOB JIEATECIBHOCTH;

3) npuHsiTHE CeOsl M APYTHX:

MIPUHUMATD ce0sl, TOHUMasi CBOM HEJOCTATKU U JOCTOMHCTBA;

IIPUHUMATHh MOTHBBI U APIYMEHTBI JPYTHUX IIPY aHAJIU3€E PE3yJIbTaTOB NEATEIbHOCTH;

IIPU3HABATH CBOE MPABO U MPABO JPYTUX Ha OIINOKHY;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULMH IPYrOro YeJIOBEeKa.

HNPEIMETHBIE PE3YJIBTATHI

[IpenMeTrHbie pe3yabTaThl OCBOEHUS cojepkaHusi ydeOHoro mnpeamera «buomorus» Ha
yIIIyOJIEHHOM yPOBHE OPUEHTHPOBAHBI HA 00eCTIieUeHHE MPOQIILHOTO 00ydeHUsST 00YJIAFOIIUXCS
Oouonornu. OHM BKIIIOYAIOT: creuupuUecKkue il OHOJOTMM Hay4HblE 3HAHWSA, YMEHUS U
CrocoObl JEHCTBHII 1O OCBOCHHIO, WHTEPHpPETAlMd U TPeoOpa3OBaHUIO 3HAHHMA, BH/IBI
JESTENBHOCTH MO TOJYYEHUIO HOBBIX 3HAHUM M UX MPUMEHEHHMIO B Pa3IMYHBIX Y4EOHBIX, a
TaK)K€ B PEATBHBIX JKU3HEHHBIX CUTyanusaX. [IpeamMeTHbie pe3ynbTaThl IPEACTABICHBI TI0 TOaM
W3y4YECHUSI.

[IpenMeTrHbie pe3ynbTaThl OCBOCHUs y4deOHOro mnpeamera «buonorus» B 10 Knacce
JIOJIKHBI OTPaXkaTh:

c(OpMUPOBAHHOCTH 3HAHUM O MECTE M POJIM OMOJIOTUU B CUCTEME €CTECTBEHHBIX HaYK, B
(hOopMHUPOBAHUHM €CTECTBEHHO-HAYYHOW KapTUHBI MHpA, B TO3HAHWHM 3aKOHOB IPUPOILI H
pelieHuu nTpodIeM palMOHATBHOTO MTPUPOIOTIOIB30BaHMS, O BKJIa/I€ POCCUNUCKHX U 3apyOeKHBIX
yUEHBIX B Pa3BUTHE OUOJIOTHU;

BJIaJICHUE CUCTEMOW OWOJIOTMUECKHUX 3HAHMI, KOTOpas BKJIIOYAET: OCHOBOIMOJArarollne
OMOJOTHYeCKHe TEPMHMHBI W TOHATHS (PKU3Hb, KJIETKAa, OpraHW3M, MeTa0OoJIu3M, TOMEOCTas,
CaMOPETYJIAINSI, CAMOBOCTIPOU3BEACHUE, HACIECICTBEHHOCTh, N3MEHYHBOCTh, POCT M Pa3BUTHE),
ouonoruueckue teopun (kierounas teopus T. IllBamna, M. Illmeiinena, P. Bupxoga,
XpoMOcOMHasi Teopusi HaciencTBeHHoctu T. Moprana), yuenus (H. V. BaBunoBa — o nieHTpax
MHOT000pa3usi U MPOUCXOKICHUS KyJIbTYPHBIX PACTeHHMIi), 3aKOHBI (€AMHOOOpa3usi MOTOMKOB
MIEPBOT0 MOKOJICHHUS], PACILEIJIEHUS, YACTOTHI FaMeT, HE3aBUCUMOro Hacienosanus I'. Mennens,
TOMOJIOTHUECKUX PSAJAOB B HacleACTBeHHONW wu3MeHunBoctn H. W. BaBwioBa), mpuHIHIBI
(KOMILJIEMEHTapHOCTH);

BIIQJICHHE OCHOBHBIMU METOJAMU HAYYHOTO MO3HAHUS, UCTIOIB3YEMbBIX B OMOJIOTHYECKHIX
HCCJIEeIOBAaHUSIX KUBBIX 00BEKTOB (OMHCAaHKE, U3MEPEHHE, HAOII0IEHUE, SKCTIEPUMEHT);



YMEHHE BBIICTATH CYHICCTBEHHbIE MPU3HAKU: BUPYCOB, KIETOK MPOKAPUOT U DYKAPUOT,
OJTHOKJICTOYHBIX M MHOTOKJIETOUHBIX OPTaHW3MOB, B TOM 4HWCIe OaKTepwii, TpUOOB, PACTEHHIA,
KUBOTHBIX U YEIIOBEKA, CTPOCHUSI OPTaHOB M CUCTEM OPTaHOB PACTCHHH, )KUBOTHBIX, YEJIOBEKA,
MPOLIECCOB  KHU3HEACSITENFHOCTH, MPOTEKAIONMIMX B OpraHU3Max pacTEeHUM, KHUBOTHBIX U
YeJloBeKa, OMOIIOTMYECKUX TPOIECCOB: OOMEHa BelIecTB (MeTaboIn3M), MpeBpaIleHrs SHEPTHH,
Opo>keHus, aBTOTPOGHOr0 U TreTepoTpo(HOro TUMOB NHUTAHUSA, (POTOCHHTE3a M XEMOCHHTE3a,
MHUTO3a, Mel03a, TaMeTOTeHe3a, SMOPHOTeHe3a, TIOCTIMOPHUOHAIBHOTO Pa3BUTHS, PA3MHOXKEHUS,
WHAUBUAYAIBHOIO pa3BUTHUs OpraHu3Ma (OHTOI€He3a), B3aMMOJEHCTBHSI I'€HOB, IeTepo3uca,
HCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTaHABIUBATh B3aWMOCBSI3M MEXAY OPTaHOWJAAMH KIETKH U HUX (YHKIHSIMH,
CTPOEHHEM KJIETOK Pa3HbIX TKaHEeW U UX (QYHKIUSIMHU, MEXYy OpraHaMy U CUCTEMaMU OPTaHOB Y
pacTeHH, J>KMBOTHBIX W 4YeJOBEKa W WX (QYHKIHMSIMH, MEXKIYy CHUCTEMaMH OPraHOB M UX
GyHKIMSAMHU, MEXIY dTalaMd OOMEHa BEIIECTB, dTallaMy KJIETOYHOTO IMKJIA M KU3HEHHBIX
IUKJIOB OPraHu3MOB, JTallaMH ASMOPUOHAILHOTO pa3BUTHs, TEHOTUIIOM U (DEHOTHUIIOM,
(deHoTUNOM U (pakTOpaMu cpebl OOUTaHMS;

YMEHHE BBISBIATH OTIMYUTENIbHBIE MPU3HAKU >KUBBIX CHUCTEM, B TOM 4YHCIIE€ pPACTCHHI,
JKUBOTHBIX U YEJIOBEKa;

YMEHHUE UCIOJIb30BATh COOTBETCTBYIOIINE apryMEHTHI, OMOJIOTHUECKYIO TEPMUHOJIOTHIO U
CUMBOIIMKY JIJIsl JOKA3aTeIbCTBA POACTBA OPTaHU3MOB Pa3HBIX CUCTEMATUYECKUX TPYIIIL;

YMEHHE pelIaTh OUOJNOTHYECKHE 3a7aud, BBIABIATH MPUUYUHHO-CICACTBEHHBIC CBS3H
MEXIY HCCIEeIyeMbIMU OHOJOTHYECKUMH TpOIlecCaMi M SIBJICHHUSIMH, JelaTh BBIBOABI U
MIPOTHO3BI HA OCHOBAHUH TOJTYYEHHBIX PE3yIbTaTOB;

YMEHHUE BBIONHATH JaOOpaTOpPHBIE M MPaKTHYECKUE PabOThI, COOMIONATh MpaBHia MPU
paboTe ¢ yueOHBIM 1 J1a00paTOPHBIM 000PYI0BAHUEM;

YMEHHME BBIIBUTaTh THUIOTE3bl, MPOBEPATh HX JKCIHEPUMEHTATbHBIMU CpPEACTBAMU,
(bopMyIHpys 1ENb UCCIIETOBAHIS, aHATU3UPOBATH TIOJTYICHHBIC PE3YIIbTATHI U JIENaTh BHIBOJIEI,

YMEHHE YYacTBOBATh B Y4YEOHO-MCCIIEIOBATEIILCKON pabdoTe MO OMOJIOTHUU, DKOJIOTHH M
MEIUIIMHE, TPOBOJUMON Ha 0a3e IIKOJIBHBIX HAYYHBIX OOIIECTB, W MYyOJUYHO MPEACTABIATH
MIOJIy4YEHHBIE PE3YJIbTaThl HA YYEHUUECKUX KOH(EPEHIIHSIX;

YMEHHME OILIEHHBAaTh JTHUYECKHUE acCIMeKThl COBPEMEHHBIX HCCIeIOBaHUN B o0iactu
OWoyornu W MeIWIUHBI (KJIOHUPOBaHHME, HMCKYCCTBEHHOE OIUIOAOTBOPEHHE, HAIPaBICHHOE
M3MEHEHHE TeHOMA U CO3/JaHHe TPAHCTEHHBIX OPTaHU3MOB);

YMEHHE OCYIIECTBISTh OCO3HAHHBIN BBIOOP OyayIel mpodecCHOHaTBHON ACSTSIIEHOCTH B
o0nacTu OMOJIOTUU, MEIUIMHBI, OMOTEXHOJIOTUH, BETEPUHAPUH, CENBCKOTO X03HUCTBA, MTUIIIEBON
MIPOMBIIIJICHHOCTH, YTIyOJdsTh TMO3HABATENbHBIA WHTEpEC, HANpaBICHHBIH Ha OCO3HAHHBIN
BBIOOP COOTBETCTBYIONIEH mpodeccun W TPOJOJDKEHHE OMOJIOTHYECKOro 00pa3oBaHUs B
OpTaHu3alUsIX CPEAHET0 MPOPECCHOHATBHOTO U BBICIIETO 00pa30BaHusl.

[IpenmetHble pe3ynapTaThl OCBOGHMs YyueOHoro mnpenmera «buornorus» B 11 Knacce
JTOJI’KHBI OTPaXKaTh:

c(OpMUPOBAHHOCTH 3HAHUM O MECTE M POJIM OMOJIOTUU B CUCTEME €CTECTBEHHBIX HAYK, B
(OpMHUPOBAaHUN COBPEMEHHOW E€CTECTBEHHO-HAyYHOW KapTHHBI MHpA, B IMO3HAHWM 3aKOHOB
MPUPOJBI U PEIICHUH HKOJOTHYECKUX MPOOJIEeM YeIOBEYeCTBa, a TAaK)KE B PEIICHUH BOIPOCOB
paIMOHATILHOTO TPHPOAOMNONB30BaHUS, U B (OPMUPOBAHMU IIEHHOCTHOTO OTHOIIEHUS K



MpHUpoJe, OOIIECTBY, YENOBEKY, O BKJIaJe POCCUUCKUX M 3apyOEKHBIX YUEHBIX-OMOJIOTOB B
pa3BuTHE OMOJIOTHH,

yYMEHHUE BJIaJIeTh CUCTEMOI OHMOJIOTWYECKUX 3HAHWI, KOTOpas BKIIIOYACT ONMpPEICIICHUS U
MOHMMaHHE CYIIHOCTH OCHOBOIMNOJAralomMUX OWOJOTHYECKUX TEPMHMHOB M TOHATHHA (BUZ,
sKocucTemMa, Ouocgepa), Ouomormueckue Teopuu (3BodronoHHass Tteopuss Y. JlapBuHa,
cuHTeTH4yeckas Teopusi sBomoonuu), yuenus (A. H. CeBeproBa — 0 MyTsSX U HampaBICHHUSX
sBomtonnu, B.W. Bepranckoro — o 6uocdepe), 3akoHbI (TeHETHYECKOTO paBHOBecus Jx. Xapau
u B. BaiiaGepra, 3apoasimeBoro cxonctsa K. M. bapa), npaBuna (Muaumyma HO. JInOuxa,
9KOJIOTMUYECKON MUpaMUbl SHEPTHH ), TUIIOTE3BI (TUnoTe3a «mMupa PHK» V. I'unbepra);

YMEHHE BIAJETh OCHOBHBIMH METOJAaMH HAy4YHOTO TIO3HAHMS, HCIOIb3yeMbIMH B
OMOJIOTHYECKNX MCCIEOBAHUAX JKUBBIX OOBEKTOB U OSKOCUCTEM (OMHMCAHUE, H3MEpEHHE,
HaOJI0ZICHNE, YKCIIEPUMEHT), CIIOCOOAMH BBISIBJICHHS M OLIEHKH aHTPOTIOTCHHBIX M3MEHEHUWH B
MIPUPO/IE;

YMEHHUE BBIICTATh CYLUIECTBEHHBIC INPHU3HAKU: BHJOB, OHMOTEOIICHO30B, IKOCHUCTEM U
Oouocdepsl, CTaOMIU3UPYIONIET0, MABMKYLIETO U pa3pbIBAIOIIEro €CTECTBEHHOro 0oTOopa,
aJJIONATPUYECKOr0 M CUMIATPUYECKOT0 BU000pa30BaHusl, BIUSHUS JIBUXKYIIUX CHJI 3BOJIIOLUU
Ha TeHO(MOH] MOMYIISAUHU, TPUCTOCOOICHHOCTH OPTaHU3MOB K Cpelie OOMTaHUs, YepeTOBaAHUS
HaIpaBJICHUHN 3BOIONNH, KPYTOBOPOTA BEIIECTB U TIOTOKA YHEPTHH B IKOCUCTEMAX;

YMEHHUE YCTaHABIUBaTh B3aUMOCBA3M MEXIY MPOLECCAMU 3BOJIOLUH, JBUKYILIUMHU
CWJIaMH aHTPOIOTeHe3a, KOMIOHEHTAMHU Pa3UYHBIX SKOCUCTEM M MPUCIOCOOICHUSMU K HUM
OpraHU3MOB;

YMEHHUE BBISBIISITh OTIMYUTEIbHBIC TPU3HAKH )KUBBIX CUCTEM, IPHCIIOCOOIIEHHOCTh BUIOB
K cpene oburtaHus, aOMOTHYECKMX M OMOTHUYECKHX KOMIIOHEHTOB 3KOCHCTEM, B3aUMOCBSI3Ei
OpPTraHU3MOB B COOOILECTBAX, AaHTPOIOI'€HHBIX N3MEHEHH B AKOCHCTEMaX CBOEH MECTHOCTH;

YMEHHE UCIOJIb30BaTh COOTBETCTBYIOIINE aPTyYMEHTHI, OMOJOTHYECKYI0O TEPMUHOJIIOTHIO U
CUMBOJIMKY U JIOKa3aTeIbCTBa POJICTBA OPraHW3MOB pa3HBIX CHCTEMATHYECKHX TPYII,
B3aMMOCBSI3M OPTaHU3MOB M Cpellbl OOWTAHMS, €AMHCTBA UYEIOBEYECCKHX pac, HEOOXOIMMOCTH
COXpaHEHHsI MHOTOOOpa3us BHJOB M SKOCHCTEM KaK YCIIOBHUS COCYIIECTBOBAHHS HPUPOABI U
YeJI0BEUYECTBA;

YMEHHE pellaTh OHOJNOTWYECKUE 3a7aud, BBIABIATH MPUUYUHHO-CIEACTBEHHBIC CBS3H
MEXIy HCCIEIyeMBbIMH OHOJIIOTUYECKMMH TPOIECCaMU M SBICHHUSIMH, JeNaTh BBIBOABI M
MIPOTHO3BI HA OCHOBAHUH IOJTyYSHHBIX PE3yJIbTaTOB;

YMEHHUE BBINOTHATH JaO0OpaTOpPHBIE M NMpaKTHUYECKUE padOThl, COONIONATh MpaBHia TPU
paboTe ¢ yueOHbBIM U 1abopaTOpHBIM 000PYIOBAHUEM;

YMEHHME BBIIBUTaTh THUIOTE3bl, MPOBEPATh HMX JKCIEPUMEHTATbHBIMU CpPEACTBAMU,
dbopMyIHpys 1eNb UCCIIETOBAHMS, AaHATM3UPOBATH MOJTyYSHHBIE PE3YIbTATHI U IeTaTh BRIBOBI;

YMEHHUE YYacTBOBaTh B Y4€OHO-MCCIEIOBATENILCKON pabdoTe Mo OMOJOTHUU, DKOJIOTHH U
MeJMLMHE, TPOBOAMMOI Ha 0a3e IIKOJBHBIX HAayYHBIX OOLIECTB, W MYOJIMYHO IMPEACTaBIATH
MOJIy4YEHHBIE PE3yJbTaThl HA YYCHUUECKUX KOHPEPEHIIHSIX;

YMEHHME OIICHMBATh THUIOTE3bl U TEOPUU O TMPOUCXOKACHUU >KU3HH, 4YEJIOBEKa U
YeJI0OBEUECKUX pac, O MPUYMHAX, TOCIEJACTBHAX M CIIOCO0aX MPEJOTBPAIICHHS TII00aThbHBIX
M3MeHeHul B Onocdepe;

YMEHHUE OCYLIECTBIATh OCO3HAHHBIN BHIOOP Oyayiiei mpodeccuoHaIbHON AESITEIbHOCTH B
obnacT  OMONIOTHMH, OKOJOTWH, TMPHUPOAOIONIB30BAHUSA, MEAUIMHBI, OWOTEXHOJOTHUH,



NICUXOJIOTUH, BETEPUHAPUM, CEIICKOTO XO3AHWCTBa, MHUILEBOW MPOMBIIUIEHHOCTH, YIIyOJsTh
MO3HABATENIbHBI HMHTEpEC, HANpaBJIEHHBII Ha OCO3HAaHHBIM BHIOOP COOTBETCTBYIOLIEH
npodeccu W NPOAOIDKEHHE OHOJOrMYECKOTo OO0pa3oBaHUs B OPTraHU3ALUSAX CPETHEro
po(heCCHOHATFHOTO U BBICIIET0 00pa30BaHMU.

COILEPKAHUE OBYUEHUA
10 KJIACC
ConepxaHue MpPOrpaMMbl, BBIICJIIEHHOE  KVYPCUBOM, HE BXOJUT B  IPOBEPKY
rocyaapcTBeHHOM utoropoit arrectanuu (I 1A).
Tema 1. buosiorust Kak HayKa
CoBpemeHHast OuoJIOTHsI — KOMIUIEKCHas Hayka. Kpartkast uctopus pa3BUTHS OHOJIOTHH.
buonornueckne Hayku W u3ydaemble UMHU TpobiemMbl. DyHIaMEHTalbHBIC, MPUKIATHBIC U
MIOMCKOBBIC HAyYHBIE UCCIIEIOBAHMS B OMOIOTHH.



3naueHue Ouonorud B (HOPMHUPOBAHHH COBPEMEHHOH €CTECTBEHHO-HAYYHOW KapTUHBI
mupa. [Ipodeccun, cBsizanHble ¢ Ouosnorueil. 3HaueHHe OHOJIOTMM B MPaKTHYECKOU
NESATENbHOCTH 4YEJIOBEKa: MEAMIIMHE, CEJIbCKOM XO3SHCTBE, IPOMBIIIEHHOCTH, OXpaHe
MIPUPOJIBIL.

JdemoHcTpauuu

[Toptpetsr: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. Jlapsun, Y. I'apsei, I'.
Menpnens, B. W. Bepuanckuii, U. II. IlaBnoB, M. M. Meunukos, H. M. Baswios, H. B.
Tumodeer-Pecosckwit, [Ix. Yorcon, @. Kpuk, /1. K. bensies.

Tabauupl u cxembl: «CBA3b OMOIOTUH C IPYTMMHU HaykKaMm», «CucteMa OHOJIOTHYECKHX
HayK».

Tema 2. /KuBble cucTeMbl U UX U3yYeHHUE

XKusble cuctemspl Kak mpeaMeT uydeHus ouonaoruu. CBONWCTBA KUBBIX CUCTEM: €AHMHCTBO
XMMHUYECKOI'O0 COCTaBa, JUCKPETHOCTh M LEJIOCTHOCTb, CIIO)KHOCTb U  YHOPSAOYEHHOCTH
CTPYKTYPBI,  OTKPBITOCTb, = CaMOOpraHu3alusi, CaMOBOCIPOU3BEIAEHUE, Pa3APAKUMOCTb,
W3MEHYUBOCTb, POCT U Pa3BUTHE.

YpoBHH OpraHu3alid KUBBIX CHCTEM: MOJICKYJISIPHBIA, KJIETOYHBIM, TKAHEBBIH,
OpraHNU3MEHHBIH, MONYJISALIMOHHO-BUAOBOM, 9KOCHCTEMHBIN (OMOreoneHOTHYECKHIT ),
ounocdepuspiid. IIponeccsl, MPOUCXOAIIINE B KHUBBIX cucTeMax. OCHOBHBIC MPHU3HAKH KHBOTO.
Kuznp kak ¢opMa cyimiecTBoBaHHUS MaTepuu. Hayku, nzydaromiue *UBbIE€ CUCTEMbI Ha Pa3HBIX
YPOBHSX OpraHU3aliu.

N3yuenune xuBbBIX cucTeM. Meroasl Ouojornueckoi Hayku. HaGmromeHue, m3MepeHue,
SKCIIEPUMEHT, CUCTEeMaTu3amnus, MeraaHanu3. [loHATHE O 3aBUCMMOW M HE3aBUCHUMOM
nepeMeHHoM. IDmanupoBanme skcnepumenta. IlocraHoBka u mpoBepka rumnore3. Hynesas
runote3a. [loHsTre BEIOOPKH U €€ HJO0CTOBEepHOCTh. Pa3zopoc B Omosornueckux aaHHbIX. OLeHKa
JIOCTOBEPHOCTHU MOJYYEHHBIX Pe3yJIbTAaTOB. [IpUUMHBI UCKaXEHUsI PE3yJIbTaTOB HKCIIEPUMEHTA.
[lonsiTHE CTATUCTUYECKOTO TECTA.

JdemMoHcTpanuu

Tabmuuer u cxembl: «OCHOBHBIE TPU3HAKU >KU3HU», «BHOJIOTMYECKHE CHCTEMBIY,
«CBOMCTBA KUBOM MaTtepun», «YpOBHU OpraHU3ALMU KUBOUM MPUPOabD», «CTpoeHUE KUBOTHOM
KiIeTkn», «TKaHM  KUBOTHBIX», «CHCTEMBl OpPraHOB  YEJIOBEUECKOTO  OpraHu3May,
«buoreonienosy, «buochepan, «MeToapl H3ydeHHSI JKUBOU MPUPOIBI.

Oo6opynoBanue: 1a60paTopHOE 00OPYIOBAHUE JIJISl IPOBEACHUS HAOIOICHUH, H3MEPEHUH,
9KCIIEPUMEHTOB.

IIpakTuyeckass padora «/cnonap30BaHUE Pa3IUYHBIX METOJOB MPU HU3YYEHHUH >KUBBIX
CUCTEMM.

Tema 3. Buosnorus kieTkn

Krnetka — cTpykTypHO-QYHKIIMOHATBHAS €IMHULA XKUBOTO. VICTOPUS OTKPBITHUS KIIETKH.
Pa6otsl P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M. Illneiinen, P. Bupxos).
OCHOBHBIE MOJIO)KEHHSI COBPEMEHHOU KIIETOYHOU TEOPHH.

MeToapl MOJEKYISIPHOW M KJIETOYHOW OWOJIOTMH: MHMKpPOCKOMUS, XpomaTorpadus,
anexkTpodope3, METOJ  MEUYEHBIX aToMoB, nuddepeHmaipHoe EHTPUGYTHUPOBAHUE,
KyJIbTUBUPOBAHHUE KIETOK. M3yuenue (PUKCUPOBAHHLIX KiemoK. DIEKTPOHHAs MUKPOCKOIIHSL.
Kongokanvnasn mukpockonus. Bumanvhoe (npudicuznennoe) usyyenue Kiemox.

JdemoHcTpauuu



[loptpetsr: P. I'yk, A. JleBenryk, T. lllBann, M. lllneiinen, P. Bupxos, K. M. bap.

Tabnuuel U cxembl: «CBETOBOM MHKPOCKOI», «DJIEKTPOHHBIM MHUKpockom», «Mctopus
Pa3BUTHS METOJI0B MUKPOCKOIIUI.

O6opynoBaHue: CBETOBOM MHUKPOCKOIN, MHUKPONpENapaTbl PacTUTENbHBIX, KUBOTHBIX H
OaKTepHaIbHBIX KIETOK.

IIpakTuyeckasi padora «l3ydyeHue MeTOAOB KJIETOYHOH Oumosioruu (Xpomatorpadmus,
anextpodopes, muddepermanpaoe nenrpudyruposanue, [11IP)».

Tema 4. XumMnueckasi Opranu3anus KJieTKu

XHMMHWUYECKUH COCTaB KIETKU. Makpo-, MUKpO- U YJIbTPaMHUKPO3JIEMEHThI. Boga u e€ poib
KaK pacTBOPUTENS, pEarcHTa, ydacTHE B CTPYKTYPUPOBAaHUM KIETKH, TEIIOPETYJIALHNN.
MuHepalibHbIE BEILECTBA KJIETKH, UX OMonoruyeckas poib. Pojib KaTHOHOB M aHHOHOB B KJIETKE.

Oprannyeckue BellecTBa KIETKU. buonornyeckue noaumepsl. benku. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpyKTypsl OenKoBOM Moiyekynbl. IlepBuuHas cTpykTypa Oenka, MenTHIHAs
CBsI3b. BTOpuuHas, TpeTuuHas, YeTBepTUYHAsi CTPYKTyphl. Jlenarypaums. CBoiicTBa OelKoOB.
Knaccuduxanus 6enxos. buonoruueckue pyHkimu 6eykoB. /lpuonoi.

VYrineBonbl. MoHOCaxapu/ibl, AUCAaXapuIbl, OJUTOCaxapuibl W mojucaxapuabl. OOuuit
IUIaH CTPOEHUS U (U3MKO-XMMHUYECKHE CBOMCTBA YriieBoAoB. buonoruueckue QyHKuuu
YTJIEBOJOB.

Jlumuasl.  I'mapoduneHO-THApOodOOHBIE  cBoiicTBa.  Knaccudukaums — nummaos.
Tpurnunepunsl, pochoaunuibl, BOCKU, ctepousl. buonorndyeckue ¢pynkiuu aunuaos. O6mue
CBOWCTBAa OMOJIOIMYECKMX MeMOpaH — TEKy4YecTb, CHOCOOHOCTh K CaMO3aMbIKaHMIO,
MTOJTYIIPOHHIIAEMOCTb.

Hyxneunosbie xucnotel. JIHK u PHK. Ctpoenune HykinenHoOBbIX KucioT. HykieoTuusl.
[punmun xkomminementapHoctu. [Ipasuno Yapradda. Crpykrypa JHK — nBoiinas crnmpais.
Mecronaxoxaenue u ononornueckue Gynkiuu JJHK. Bunsr PHK. ®ynkunu PHK B kineTke.

Crpoenne monekyinsl AT®. Makposprudeckue cBsizu B mosiekysie AT®. buonornuyeckue
¢byaxkuun  AT®. BoccraHoBiIeHHBIE TMEPEHOCYMKH, UX (QyHKIUM B KIeTKe. [[pyeue
Hykneozuompugocghamoer  (HTD). CexBenupoBanue  JIHK.  Memoow:  ecenomuxu,
MPAHCKPUNIMOMUKU, NPOMEOMUKU.

CrpykTypHass Ouosnorus: OMoxumuueckue M OMO(pU3NYECKHE HCCIEOBAHUS COCTaBa U
MIPOCTPAHCTBEHHON CTPYKTYypbl OuoMonekyn. Modenuposanue cmpykmypvl u  @QYHKYui
Ouomonexyn u ux komniekcos. Komnvromepnuwiii ouzaiin u opeanudeckuii cunmes OUOMONEKYI U
UX HenpupOoOOHbIX AHAN0206.

JdemoHcTpanuu

[Toptpetsrt: JI. Ilonunr, /. Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®pankiun, @. Canrep, C.
[Ipy3unep.

Huarpammel:  «PacnpenencHue XUMHUYECKHX JJIEMEHTOB B HEXKHMBOW  IIPHUPOJE»,
«PacrpenenieHue XUMUYECKUX JIEMEHTOB B )KUBOW MPUPOIEY.

Tabmuubr u cxemsl: «llepuoanyeckass Tabnuua XMMHUYECKHX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIbl BOABI», «BemectBa B cocTaBe oOpraHuzMoB», «CTpoeHHE MOJEKYJbl Oelkay,
«CTpyKTyphl O€IKOBON MOJIEKYIbl», «CTpOCHHE MOJEKYNI YIIeBOJ0B», «CTpoeHHE MOJIEKYI
aMnuIoBy», «HykienHoBble KUCIOThDY, «CTpoeHre MoseKyinbl ATO».

Ob6opynoBaHue: XUMUYECKas ocyia 1 000py10BaHuUE.

JlaGopaTopHas padora «OOHapyxeHHE OEIKOB C OMOUIbIO KAUECTBEHHBIX PEaKLHii».



JlaGopaTopHasi paGora «VccienoBaHue HYKIEMHOBBIX KHCIIOT, BBIJIEIEHHBIX U3 KIETOK
Pa3IUYHBIX OPraHU3MOBY.

Tema 5. Ctpoenne u GyHKIMHU KIETKH

Tunel KIETOK: 3yKapHOTHUYeCKass M HpokapuoTtuyeckas. CTpyKTypHO-()YHKIMOHAIbHbIC
00pa3oBaHUs KIETKH.

CtpoeHue mNpOKApUOTHUECKOW KIeTKH. KierouHas cTeHka OakTepuii W apxew.
OcoOeHHOCTH CTpOeHUs! TeTepoTpodHON M aBTOTPO(PHOM MPOKAPHUOTUUECKUX KIETOK. MecTo U
pOJIb MPOKAPUOT B OUOIIEHO3AaX.

Crpoenre 1 (pYHKIMOHMPOBAHUE DYKAPUOTHUECKOM KIeTKH. [lmazmaTuyeckas meMOpaHa
(mnazmanemma). CTpykTypa Mia3MaTHYecKod MeMOpaHbl. TpaHCHOPT BEIIECTB dYepes
MJIa3MaTHYeCKyl0 MeMOpaHy: maccuBHbIN (muddysus, obneruéHHas auddysus), aKTUBHBIN
(mepBUYHBI U BTOPUYHBIA akTUBHBIA TpaHcmopT). Ilomymponunaemocts mMmemOpanbl. Pabota
HATPUI-KaJIMEeBOTr0 Hacoca. DHIOUUTO3: MUHOIUTO3, paronuro3. Dx301uTo3. Kietoynas cTeHka.
CrpykTypa 1 GyHKIHU KIETOYHOU CTEHKH PacTEHU, TpHOOB.

utoruasma. Llurozons. Llurockenet. J[BmkeHue muromnazMel. OpraHouabl KIETKH.
OnHomeMOpaHHBIC OpraHOMIBI KJIETKHU: dHHoriazMarnueckas cetb (DIIC), anmapat [Nombmxw,
JU30COMBI, UX CTpoeHHe U (YHKIMH. B3auMoCBs3b OJHOMEMOpPAaHHBIX OPraHOUAOB KIIETKH.
CrtpoeHne TrpaHyISIpHOTO peTuKyinyma. Mexanusm Hanpasienus 6enkoé ¢ OIIIC. Cunres
pacTBopuMbIX  OenkoB. CuHTE3  KJIETOYHBIX  MeMOpaH. [I'mankuit  (arpaHyssipHBI)
sHOMIa3MaTHUecKuil petukynyMm. CekperopHast QyHkuus anmnapata ['onbmpxu. Moougukayus
benxoe 6 annapame I onvoorcu. Copmuposxa denkos 6 annapame I onvodcu. TpaHCHIOPT BELIECTB
B KJIeTKe. Bakyonu pacturenbHbIX KieToK. Kiterounsiii cok. Typrop.

[lomyaBTOHOMHBIE OpPraHOWIbBl KJIETKH: MHUTOXOHIPUH, IUIACTUABL. [Ipoucxooicoenue
mumoxouopuu u niacmud. Cumobuoecenesz (K.C. Mepeosckosckuii, JI. Mapeynuc). CtpoeHue u
(GyHKUMM MHUTOXOHIpUA UM miuacTu]. llepBuuHble, BTOpPUYHBIE M CJIOXHBIC IUIACTHU[BI
(OTOCHMHTE3UPYIOLIUX JYKApUOT. XJIOPOIUIACThI, XPOMOIUIACTBI, JIEWKOIUIACTHI  BBICIIHUX
pacTeHuM.

HememOpannsle opraHouas! kieTku CTpoeHne M (GYHKIMH HEMEMOpPaHHBIX OpPraHOWIOB
KineTku. Pubocombl.  IIpomeosxcymounvie  ¢unamenmei. MuxkpodunaMeHTsl. Axkmunogvle
Mukpoghunamenmol. MBIILIEUHbIE KIETKU. AKMUHOBblIE KOMNOHEHMbl HEMbIUEYHbIX KIEeMmOK.
Muxkpotpybouku. Krnetounsiii nentp. CTpoeHHME U [BH)KEHUE JKIYTUKOB M PECHUYEK.
MukpoTpy6ouku muToruia3mel. Llentpuons. berku, accoyuuposanHvle ¢ MUKpoghuiamenmamu u
mukpompybouxkamu. MomopHvie benxu.

SAnpo. OOonouka sapa, XPOMaTHH, KapHOIUIa3Ma, SAPBIIIKH, UX CTPOEHHE U (DYHKIHH.
Snepublil 6enkoBbIi MaTpuKC. [IpocTpaHCTBEHHOE PACIIONOKEHHE XPOMOCOM B MHTEp(ha3HOM
sanape. dyxpomamun u 2emepoxpomamun. belKu XpoMaTHMHAa — TUCTOHBI. JuHamuxa s0epHOl
obonouku 6 mumose. H0epnwviii mpancnopm.

Knerounbie  BkmtoueHus.  CpaBHHUTENbHAs ~ XapaKTePUCTUKA  KJIETOK  DYKapHOT
(pacTUTENbHOM, )KUBOTHOM, TPUOHO).

JdemMoHcTpanumn

[Toptpetsr: K.C. MepexkoBckuii, JI. Maprymnuc.

Tabmuuel u cxembl: «CTpoeHHE 3YKApPUOTHUECKOM KIETKH», «CTpOoeHHE >KUBOTHOMU
KIeTKN», «CTpoeHHe pacTUTEIbHOMN KIeTKH», «CTpoeHre MUTOXOHAPHWY, «Sapo», «CTpoeHue
MIPOKAPUOTUYECKON KIETKH.



O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHKpPOIpPENnapaThl PaCTHUTEIbHBIX, >KMBOTHBIX
KJIETOK, MUKpOIIpenapaThl OakTepruaIbHbIX KIETOK.

JlabopaTtopHasi pabora «/3yueHne CTpOCHHSI KJIETOK Pa3TMYHBIX OPTAaHHU3MOBY.

IIpakTnyeckas padora «/3ydeHnue CBOWCTB KJIIETOYHONH MEMOpPAHBD».

Jlaboparopnasa pabora «lccnenoBaHue miuasMonM3a U AEIUIa3MOJIM3a B PACTUTENBHBIX
KJIETKax».

I[IpakTuyeckas padora «l/3ydyeHne ABMKEHUS HUTOIIA3Mbl B PACTUTEIBHBIX KIETKaX).

Tema 6. OOMeH BellecTB U NpeBpallieHHe JHEPTUH B KJIeTKe

AccuMWISIIIMA ¥ AUCCUMWIISILUS — JIBE CTOPOHBI MeTabonu3ma. Tumbsl oOMeHa BEIIeCTB:
aBTOTpOHBIH ¥  TreTepoTpodHBIA. YyacTHe KHCIOpoAa B OOMEHHBIX Mpolleccax.
DHepreTudyeckoe obOecriedeHue KiIeTku: mnpeBpamieHne ATD B 00MEHHBIX TIpolieccax.
@DepMeHTaTUBHBIA XapakTep peaklUuid KJIETOYHOro Merabonu3ma. DepMEeHThI, X CTPOEHHUE,
cBoiicTBa W MexaHu3M jaercTBus. Kodepmentsl. Oriamumst (GpepMEHTOB OT HEOpraHHYECKUX
Karanu3atopoB.  benku-akTuBaTOppl W OCNKU-MHTHOUTOPBI.  3aBUCHUMOCTH  CKOPOCTH
(epMEHTATUBHBIX PEaKIUi OT Pa3INYHbIX (GaKTOPOB.

[lepBUYHBII CUHTE3 OPraHUYECKHX BEHIECTB B KIEeTKe. DOTOCUHTE3. AHOKCUCeHHbIU U
oxcueennvlli  pomocunmes y baxmepuu. Ceemocodupaiowjue nueMenmsl U NUSMEHNbL
peakyuonno2o yeumpa. Ponb xnopomactoB B mporecce gorocuHTe3a. CBeTOBass M TEMHOBAs
¢bazpl. Pomoovixanue, Cz., Cs. u CAM-munwr ghomocunmesa. IIpogyKTUBHOCTh (POTOCHHTE3A.
Brnusinue pa3nuyabix GpakTopoB Ha CKOPOCTh POTOCHHTE3a. 3HAaYeHHE (POTOCHHTE3A.

XemocuHrte3.  PazHooOpa3ume  OpraHM3MOB-XEMOCHHTETHKOB:  HUTpUPHUIMPYIOIIKE
OakTepuu, Kene300aKTepun, cepoOaKTepum, BOAOPOIHbIE OaKTeprH. 3HAUEHUE XEMOCHHTE3A.

Anaspobnbie opranusMbl. Bunbl Opoxxenus. [IpogykTel OpoXeHHS M MX HCIOJIb30BAHUE
Ye0BeKOM. AHa’poOHbIE MHUKPOOPIaHHW3MBI KakK OOBEKThl OMOTEXHOJOTHH M BO30YAUTENN
0ose3Hei.

AdpoOHBIE OpraHW3Mbl. DTambl YHEPreTHYecKOro oOMmeHa. [loAroTOBUTENBHBIA ATarl.
['mukonu3 — 6eCKUCIOPOIHOE PACILIEIUIEHUE TIIHOKO3bI.

buonornueckoe OkuUCIEHUE, WIM KIETOYHOE JbIXaHWE. POib MUTOXOHApPHUI B IpoIECCaX
O6uosnornyeckoro okucieHus. Llukmuueckue peakuuu. OxuciaurenabHoe (GochopuIupoBaHUE.
Onepeuss membpannozo epaduenma npomoros. Cunmes ATD: paboma npomownnoi ATD-
cunmaswl. llpeumyiiectBa a’poOHOro mnyrd oOMEHa BEIIECTB IHEepe] aHadPOOHBIM.
D PeKTUBHOCTD IHEPTETUIECKOT0 OOMEHA.

JdemMoHcTpanuu

Ioptpetsr: Ix. [Ipuctin, K. A. Tumupszes, C. H. Bunorpanckuii, B. A. Durensrapar, I1.
Murtuenn, I'. A. 3aBap3uH.

Tabmumpl 1 cxeMbl: «DPOTOCUHTE3», «DHEPreTHUecKuil oOMeH», «buocuHTe3 Oermkay,
«Ctpoenue hepMeHTay, «XEMOCHHTE3Y.

ObopynoBaHue: CBETOBOI MUKPOCKOII, 000pPYJAOBaHUE JJISl IPUTOTOBJICHUS TOCTOSIHHBIX U
BPEMEHHBIX MUKPOIIPENapaToB.

JlabopaTopHasi padora «l3yueHne KaTaIUTHYECKON aKTHMBHOCTH ¢GepMeHTOB (Ha
MIpUMepe aMUIa3bl WK KaTajaasbl)».

JlabopaTtopHasi pabGora «/3yyeHne (EPMEHTATHBHOTO pPACIICIUICHUS IEPOKCUAA
BOZOPOJa B PACTUTENBHBIX U )KUBOTHBIX KJIETKaX)».

JlaGopaTopHnas pabdora «CpaBHeHuUe nporieccoB (POTOCUHTE3A U XEMOCHUHTE3a».



JlaGopaTopHas padora «CpaBHEHHE MPOLIECCOB OPOXKECHUS U IBIXAHUSY.

Tema 7. HacineactBeHHast HHpOpPMALIUA U peau3alus eé B KJIeTKe

Peakiun matpuunoro cunTtes3a. [[pyHIIMN KOMIUIEMEHTApPHOCTH B PEAKLUAX MATPUUHOTO
cuHTe3a. Peanmsanus HaciencTBEeHHOW wWHQOpMaIMu. ['eHeTHYecKwii KO, ero CBOMCTBA.
Tpanckpunuuss — matpuunbiii cuaTe3 PHK. IlpuHumnel TpaHCKpUNUIMU: KOMIUIEMEHTAPHOCTD,
AHTUNAPAIVICIBHOCTh, aCUMMETPUYHOCTh. Cospesanue mampuunvix PHK 6 syxapuomuueckot
knemxe. Hexooupyrowue PHK.

Tpancnsmus u e€ atambl. Yyactue TpancnoptHeix PHK B OmocuHTe3e Oenka. YcimoBus
6uocunresa 6enka. Koguposanue amunokucaot. Posb pubocom B GocuHTe3e Oernka.

Coepemennvie npedcmagienus o cmpoenuu 2eHos. OpraHuzalus reHoMa y MpoKapuoT U
JyKapuoT. Perynsius akTMBHOCTH Te€HOB y mpokapuot. ['mmore3a omepona (P. XKakxob, XK.
Mano). MonekynapHvle mexanuzmvl dKcnpeccuu 2eHog y aykapuom. Ponv xpomamuna 6
peayaayuu pabomul 2eHog. Perynsaiysi 0OMEHHBIX MPOLECCOB B KiIeTKe. KieTouHblii roMeocTas.

Bupychel — HekieTouHble (OPMBI KU3HH U OOJIUTaTHBIE Tapa3uThl. CTPOEHUE MPOCTHIX U
CIIOXKHBIX BHUPYCOB, PETPOBUPYCOB, OakrepuodaroB. Kuszmenuwiii yuxn [[HK-codeporcawux
supycos, PHK-cooepoicawux supycos, bakmepuogacos. Obpamuas mpanckpunyus, pedepmasa,
unmezpasa.

BupycHble 3a0oneBaHusi uenoBeKka, JKHMBOTHBIX, pactenuit. CIIMI, COVID-19,
COLIMANIbHBIC U MEUIIMHCKHE MPOOTIEMBI.

Buoungopmamura: unmezpayus u ananus bonvuux maccusos («bigdatay) cmpyxmyproix
buonocuyeckux OauHvix. Hanomexuonoeuu 6 oOuonoeuu u meouyute. Ilpoepammupyemvie
@yuryuu 6enxos. Cnocobvl 0ocmasKu 1eKapcms.

JdemMoHcTpanuu

[optpetsr: H. K. Konbios, /1. 1. IBaHoBCKUil.

Tabmumpr w  cxembl: «buocuHTes Oenka», «l'eHeTmueckuii koa», «Bupyce»,
«baxTepuodarmu».

IIpakTHyeckas padora «Co3naHue MOJEIU BUPyCa».

Tema 8. JKnusHeHHBIH MUKJ KJIETKHA

Krnerounslii nuki, ero mepuoisl W perymsnus. Murepdaza u muto3. OcoOeHHOCTH
MpolLeccoB, mpoTekaronmx B uHTepdaze. [logroroska knetku k aenenuto. [Ipecunrernyeckuit
(MIOCTMUTOTUYECKUIT), CHUHTETUUYECKMH U TOCTCUHTETUYECKUH (MPEMUTOTUYECKUI) MEepUOIbl
uHTEpPaszbl.

Marpuunsiii  cunre3 JHK —  pemmukanusa.  Ilpunnuner  perumkanum  JJHK:
KOMIUIEMEHTAPHOCTh,  IOJYKOHCEPBAaTUBHBI  CUHTE3, aAHTUIIAPAJUICIBHOCTh. MeXaHu3M
pemmkauun  JIHK.  Xpomocombl. CtpoeHue xpomocom. Termomepsl ©  TeloMmepasa.
XpOMOCOMHBII Ha0Op KIETKU — KapUOTHUIl. JIMIIOMIHBIA U TarjJougHBIA HAOOPBI XPOMOCOM.
I'omonorunyneie XxpoMocoMbl. [10710BbIE XPOMOCOMBL.

Henenue kietku — Muto3. CTaguu MHUTO3a W MPOUCXOJAILIME B HUX Ipolecchl. THIIbI
muto3a. Kapuokunes u nutokunnes. buojgoruueckoe 3HaueHIEe MUTO3a.

Perynsuuss MuToTHYecKOro uukia KieTkd. [Iporpammupyemasi kiaeToyHass ruleinb —
arnornTo3.

Knetounoe s1po, XpoMOCOMBI, QYHKIIMOHAIbHASI TEHOMUKA. Mexanusmbl npoaugepayuu,
oughghepenyuposku, cmapenus u eubenu kiemox. «LJugpposas kremkay» — buoungopmamuvecxue
MoOenu hYHKYUOHUPOBAHUS KIEMKU.



JdemoHcTpauuu

Tabmumpl u cxembl: «KU3HEHHBIA NHKI KIETKH», «Muto3», «CTpoeHHEe XpPOMOCOMY,
«Pennukanus JTHK».

OO6opynoBaHue: CBETOBOM MMKpPOCKOI, MUKpoIpenapathl: «MHUTO3 B KJIETKaX KOpeEIIKa
JTyKay.

JlaGopaTopHas padora «/3yyeHre XpoMOCOM Ha TOTOBBIX MUKPOIIPENapaTaxy».

JlabopaTopnas padora «HaGmoneHue MuTo3a B KJIETKaX KOHYMKA KOpellKa Jiyka (Ha
TOTOBBIX MUKpPOIIpenapaTax)».

Tema 9. Ctpoenne u GyHKIMH OPraHU3MOB

buonoruueckoe  pazHooOpazue  opraHu3moB.  OJHOKJIETOYHBIE,  KOJOHHAIBHBIE,
MHOT'OKJIETOYHBIE OPTAHU3MBI.

Oco0eHHOCTH CTPOEHUS U KU3HEACITEIbHOCTH OJHOKJIETOUHBIX OpraHu3MoB. bakrepun,
apxeH, OHOKJIETOUHBIEC TPUOBI, OJHOKIETOUYHBIE BOJOPOCIH, Ipyrue npoTucTsl. KonoHnansHbie
OpraHU3MBI.

B3aumocBs3p yacTell MHOTOKJIETOYHOTO OpraHu3Ma. TKaHM, OpraHbl U CUCTEMBI OPraHOB.
Opranusm Kak enuHoe menoe. ['omeoctas.

Tkanu pacrenuii. Tumbl pacTUTENBHBIX TKaHel: oOpa3oBaTenbHasl, IOKPOBHAs,
MIPOBOJIAIIASL, OCHOBHAsI, MexaHn4yeckass. OCOOCHHOCTH CTPOEHUs, (QYHKIUH M pPaCHOIOKECHHUS
TKAHEH B OpraHax pacTEHUM.

TkaHM JKMBOTHBIX M  4YeJOBeKa. TUNbl JKMBOTHBIX TKaHEH: AIUTEIHANIbHAS,
COCJIMHUTENIbHASA, MbllIeuHas, HepBHasi. OCOOEHHOCTU CTPOCHUS, (PYHKIMHA U PaCIHOIOKEHUs
TKaHEW B OpraHax >KMBOTHBIX U YEJIOBEKA.

Opranel. BereratuBHble ¥ reHepaTUBHbBIE OpraHbl pacTeHU. OpraHbl U CUCTEMBI OPraHOB
KUBOTHBIX U 4yenoBeKka. DyHKIMM OPraHoOB U CUCTEM OPraHOB.

Omnopa Tena opranu3mMoB. Kapkac pactenuii. CkeyleTbl  OJHOKJIETOYHBIX U
MHOT'OKJIETOYHBIX KUBOTHBIX. Hapy>KHbII 1 BHYTpeHHMI ckeneT. CTpOeHUe U THUIIBI COSUHEHNUS
KOCTEH.

JIBu>keHHe OpraHu3MoB. JIBMKEHHE OJHOKIIETOYHBIX OpPraHU3MOB: amMEOOHIHOE,
KTYTUKOBO€, PECHHYHOE. JI[BUJKEHHWE MHOIOKJIETOYHBIX PpAaCTEHUI: TPONHU3MBlI U HACTHH.
JIBu>keHre MHOTOKJIETOYHBIX JKUBOTHBIX M YeJIOBEKa: MblllieuHas cucrema. Pednexc. CkeneTHbie
MBI ¥ UX padoTa.

[Intanue opranusmos. Ilormomenye BOJbI, YIJTIEKACIOTO ra3a U MUHEPaJIbHBIX BEILECTB
pacreHusaMH. [IuTtanue >KMBOTHBIX. BHYTpPUIIOIIOCTHOE M BHYTPUKIIETOYHOE IHILEBAPEHUE.
[InTanne NMO3BOHOYHBIX XMBOTHBIX. OTHENbl NMUIIEBApUTENBHOrO Tpakrta. [luimeBapurenbHbIe
xene3bl. [InmeBapurenpHas cuctemMa 4yeaoBeKa.

Jpixanue opranu3MoB. [[pixanue pactenuid. [Ipixanue >xuBoTHbBIX. Juddy3us razos yepes
MOBEPXHOCTh KJeTKU. Ko)kHoe npixaHue. JlpIxarenbHasi MoBepXHOCTh. XKabepHoe U nEroyHoe
IpIXxaHue. JlpIXaHuWEe I103BOHOYHBIX >KMBOTHBIX M YEJIOBEKA. OBOJIOLMOHHOE YCIIOKHEHUE
CTPOCHHMsI JETKUX IMO3BOHOYHBIX JKUBOTHBIX. JlpIXxaTenbHash cuUCTEMa uejJoBeKa. MeXaHH3M
BEHTWIALMU JETKUX Y NTHUI] U MiIeKonuTaImux. Perynsauus asixanus. JlpixatenbHble 00bEMBI.

TpancnopT BemecTB y OpPraHu3MOB. TpaHCIOpPTHBIE CUCTEMBI pacTeHuil. TpaHcrmopt
BEIIECTB Yy JKUBOTHBIX. KpoBeHocHas cucrema u €€ opransl. KpoBeHOCHass cucreMa
MI0O3BOHOYHBIX JKMBOTHBIX M ueinoBeka. Cepnle, KpOBEHOCHBIE cOCynbl M KpoBb. Kpyru



KpOBOOOpalIeHNs.  DBOJIIOLIMOHHBIE  YCIIOKHEHHMS  CTPOEHHMsSI  KPOBEHOCHOM  CHUCTEMBI
MMO3BOHOYHBIX )KUBOTHBIX. PaboTa cepaua u e€ perynsauus.

Beinenenne y opraHusmoB. Beigenenue y pacreHuil. BelneneHue 'y KMBOTHBIX.
CoxparutenbHble Bakyonu. Opranbl BblgeseHus. DunbTpanus, Ccekpeuuss u oOpaTHOE
BCAChIBaHME KaK MEXaHM3MbI pPabOThl OPraHoB BblAeIeHH. CBSA3b MOJIOCTU TENa ¢ KPOBEHOCHOM
U BBIJCINATEIBHON CHCTEMaMu. BbineneHue y NMO3BOHOYHBIX JKMBOTHBIX M uenoBeka. lloukwm.
Crpoenue u pyakimonupoanue Hedppora. OOpa3oBaHHE MOUYHN y YEIOBEKA.

3amuTa y OpraHuM3MoB. 3allluTa y OJHOKJIETOYHBIX OpraHu3moB. Crnopsl Oakrepuil u
LUCTHI IPOCTENIINX. 3alUTa y MHOTOKJIETOUHBIX pacTeHuil. KyTtukyna. Cpenctsa naccuBHOM 1
XMMHUYECKOH 3auThl. DUTOHLIUBIL.

3amuTa y MHOTOKJIETOYHBIX KUBOTHBIX. [IOKpOBBI ¥ X POM3BOAHBIE. 3alUTa OpTaHU3Ma
or Oone3neil. MmmyHHas cuctema denoBeka. KileToOuHbII M TyMOpaJIbHbII HMMMYHHTET.
Bpoxnéuuslii uW  npHOOpeTEHHBI  crnienn(UYecKUid HMMMYHUTET. Teopusi KIOHAIBHO-
cenektuBHOro nMMyHuteta (I1. Dpnux, ®@. M. bepner, C. Tonerasa). BocnanurenbHble OTBETHI
opranu3MoB. Poiib BposkIEHHOTO MMMYHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JI€BaHHH.

PasnpaxkumocTs M perymsiuuss y OpraHusmoB. PasgpaxumMocTs y OJHOKJIETOYHBIX
oprann3moB. Takcucel. Pazgpaxumocts U perymnsauus y pacTeHuil. PocToBble BemecTBa M HX
3Ha4YCHHUE.

HepBHas cucrema u peduexkTtopHas peryisuus y >XKUBOTHbIX. HepBHas cucrema u eé
OTIeNbl. DBOJIOLMOHHOE YCJIOXKHEHHME CTPOEHUS HEPBHOM CUCTEMBI Yy JKHBOTHBIX. OTHEIbI
TOJIOBHOTO MO3ra IO3BOHOYHBIX XHMBOTHBIX. Peduiekc u pedexkropHas ayra. besycioBHele u
YCJIOBHBIE PE(IICKCHI.

I'ymopanbHass peryisanus U SHAOKPHHHAs CHUCTEMa JKUBOTHBIX M 4YeloBeka. JKenessl
OHJOKPUHHOM CHUCTEMBI M HMX TOPMOHBI. JleiCTBUE TOpPMOHOB. B3auMOCBA3b HEpPBHOH U
9H/IOKPUHHOMN cucTeM. ['unoranamo-runodusapHas cuctema.

JdemMoHcTpanun

[loptper: U. I1. I1aBnos.

Tabnauubt u cxembl: «OTHOKIETOYHBIE BOAOPOCIN», «MHOTOKIETOUHBIE BOIOPOCIH,
«bakrepun», «IIpocreiimme», «OpraHbl LBETKOBBIX pacTeHui», «CHCTEMBI OpraHoB
MIO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee CTpoeHHE HaceKoMbIx», «TkaHHM pacTeHHID,
«KopneBsle cucrempr», «CtpoeHue crtedns», «CTpoeHue JIHMCTOBOM MIACTHUHKUY, «TkaHH
KHUBOTHBIX», «CkeneTr uvenoBekay, «llumeBapurensbHas cuctema», «KpoBeHocHas cucremay,
«/IpixaTenpHass cucrema», «HepBHas cucrema», «Koxka», «MpbllieyHas cuUcTEMay,
«BeigenurensHas cucremMa», « JHIOKpPHHHAsA cucTeMay, «CTpoeHue mblmnb», «MMMyHHTET?,
«KumeynomnosnocTtasle», «CxeMa IMUTaHUS pacTeHUN», «KpOBEHOCHBIE CHCTEMBI NTO3BOHOYHBIX
XKHUBOTHBIX», «CTpoeHue Tuapb», «CTpoeHue miaHapun», «BHyTpeHHee CTpoeHHE 10K/I€BOTro
yepBsi», «HepBHas cucrema poid», «HepBHas cucrema nsarymkm», «HepBHas cucrema
npecMbIKaomuxes», «HepBHag cucrema nruny, «HepBHas cucreMa MIIEKONUTAIOLIUX,
«HepsHas cucrema uenoBekay, «Pediexcy.

OO6opynoBaHue: CBETOBOM MHUKPOCKOII, MHUKpOINpEnapaThl OJHOKJIETOYHBIX OPraHU3MOB,
MHKpOIIpenapaTsl TKAHEH, pAKOBHUHBI MOJUTFOCKOB, KOJUIEKIIUN HACEKOMBIX, UTVIOKOKHUX, )KUBBIE
9K3EMIUISIPhl KOMHATHBIX PACTCHUH, TepOapuu pacTeHUil Pa3HbIX OTJIEJIOB, BIAXKHBIC MIPENapaThl
AKHUBOTHBIX, CKEJICTHI TO3BOHOYHBIX, KOJUIEKIIMN OECIIO3BOHOYHBIX KUBOTHBIX, CKEJIET YEJIOBEKa,
o0opylnoBaHUE [UId JIEMOHCTPALlMd MOYBEHHOTO W BO3JAYLUIHOIO TIHUTaHUS PACTEHHH,



pacuieryieHuss Kpaxmasa M OenakoB 1oj JeiictBueM (epmMeHTOB, 00OpyAOBaHUE JUIA
JEMOHCTpPAIMH OTBITOB MO0 U3MEPEHUIO KU3HEHHOW EMKOCTH JIETKUX, MEXaHNU3Ma JIbIXaTeJIbHbIX
JBUKEHHM, MOJIETTH TOJIOBHOTO MO3Ta Pa3IU4HbIX KUBOTHBIX.

Jlaboparopnas pabora «l3ydyeHne TkaHell pacTeHU.

JlabopaTopnas padora «/3ydueHne TKaHEH KUBOTHBIX».

JlabGopaTopHas padora «/3yyeHrne opraHoB IBETKOBOI'O PACTEHUS.

Tema 10. Pa3MmHokeHNe M pa3BUTHE OPraHU3MOB

@DopMBI pa3MHOKEHHUST OPraHU3MOB: Oecroioe (BKIIF0UYasi BEreTATUBHOE) | IOJIOBOE. BuIb
0ecroyIoro pa3sMHOKEHUS: IOYKOBAHHE, CIIOPYIISALUS, pparMeHTalys, KIOHUPOBAHHUE.

IlonoBoe pasmuoxenue. IlosmoBele kieTku, uiau ramersl. Meio3. Cragunm Meiosa.
[ToBeaenue xpomocom B meinose. Kpoccunroep. bruonorndeckuii cMbICI Meil03a U MOJIOBOTO
nporecca. Meio3 1 ero MecTo B JKU3HEHHOM LIMKJIE OPTaHU3MOB.

IIpenzaponsimieBoe  pazButve. I'ameroreHe3 'y JKMBOTHBIX. IloyloBBIE — Kele3bl.
OOpa3oBaHue U pa3BUTHE MOJOBHIX KiIeTOK. Crmepmarorene3 u oorere3. CTpoeHHE MOJOBBIX
KJIETOK.

OmooTBOpeHNE U AMOPHOHAIBHOE pa3BUTHE KUBOTHBIX. CIIOCOOBI OINJIOJOTBOPEHUS:
HapyKHoOe, BHyTpeHHee. [lapTeHorenes.

WHnuBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPHOIOTHs — HayKa O Pa3BUTHU
opranusMoB. Mopgoeenes — oona u3z enaguvix npobrem smopuonocuu. Konyenyus mopghozcenos
u mooenu mopgoeenesa. Craaguu sMOpHOTreHe3a KUBOTHBIX (Ha MpUMepe JATyIKH). Jpobienue.
Tunel apobnenus. /Jemepmunuposannoe u neoepmunupogannoe opobrenue. bracmyna, munvl
onacmyn. OcOOEHHOCTU IpOOJIEHHS MJIEKONMUTAIOMIKX. 3apOJIbIIIEBbIE JUCTKU (FacTpyJIsLus).
3akiaZKka OpraHoB W TKaHEW M3 3apOJIbIIIEBBIX JMCTKOB. B3auMHoe BiMsHHE YacTei
pa3BUBAIONIETOCsS 3apojbllia (AMOpHOHANBHAs MHIYKLUHWSA). 3akiajka IJJaHa CTPOCHHS
KMBOTHOTO KAaK pe3ylapTaT HEPAPXUYECKUX B3aUMOJCHCTBUU TIeHOB. DBiusHne Ha
SMOpPUOHAJIBHOE PAa3BUTHE PA3IUYHBIX (PAKTOPOB OKPYKAIOLIEH Cpebl.

Poct u pasButue xuBOTHBIX. llocTamOpuoHanbHblii mnepuojn. Ilpsmoe u Hempsimoe
pasButHe. PasButne ¢ Meramopdo30M y OECIIO3BOHOYHBIX W IMO3BOHOYHBIX JKHBOTHBIX.
buonoruueckoe 3HaueHHE MPSAMOTO U HEMPSMOIO Pa3BUTHS, UX PaCIpPOCTPAHEHUE B IIPUPOJIE.
Tunsl pocta >XUBOTHBIX. DaKTOpBl pPETyJALIMA POCTa JKUBOTHBIX M uyenoBeka. Craguun
MOCTAMOPHOHAIBHOIO PAa3BUTHUSl y KUBOTHBIX M uesnoBeKa. [lepuojbl OHTOreHe3a 4YesloBeKa.
CrapeHue 1 cMepTh Kak OMOJIOrMYECKHUE MPOLECCHI.

PasmHOXeHMEe W pa3BuTHE pacTeHuid. ['amerodur u crmopodur. Meio3 B KU3HEHHOM
nukie pacteHud. OOpas3oBaHue crop B Ipouecce Melo3a. [‘ameroreHes y pacTeHH.
OmnonoTBOpeHNE M PAa3BUTUE PACTUTEIBHBIX OPraHuW3MOB. JIBOMHOE OIJIONOTBOPEHHUE Yy
LBETKOBBIX pacTeHuil. OOpa3oBaHuE U pa3BUTHE CEMEHHU.

MexaHu3MBbl PEeTyJsLUU OHTOT€HE3a Y PACTEHUM U KUBOTHBIX.

JdemoncTpanuu

[Toptpetsr: C. I'. HaBamun, X. [lIneman.

Tabnuupl u cxemsl: «BereratuBHOe pa3MHOKeHHE», «TUIBI 0ECHOIOr0 pa3MHOXKEHUS,
«Pa3MHOXeHHE XJIaMUJOMOHaAb», «Pa3mMHOXkeHHe »HBrieHbl», «Pa3MHOXeHHE TuApb,
«Meitozy», «Xpomocombl», «l'amertorenes3», «CTpoeHue SHUIEKIETKM U CIEPMaTO30Haay,
«OCcHOBHBIE CTanguu OHTOreHe3a», «lIpsamoe u Hempsmoe pas3ButHe», «Pa3zButne Maiickoro
Kyka», «Pa3Butue capanun», «Pa3Butre narymkn», «/{BoHOE OIUIOJOTBOPEHHUE Y LIBETKOBBIX



pacteHuil», «CTpoeHHue CeMSH OJHOJOJIbHBIX M JABYIOJBHBIX pacTeHUN», «KU3HEHHBIN LUKII
MOPCKOM  KamycTbl», <OKWU3HEHHBIM [HUKI MXa», <«KWU3HEHHBIH LMK ManopOTHUKAY,
«OKM3HEHHBIN LUK COCHBI».

Ob6opynoBaHue: CBETOBOI MHUKPOCKOII, MUKPOIIPENapaThl SHIEKIETOK U CIEPMATO30H/10B,
Mozenb «L{uKIT pa3BUTHS JIATYILIKWY.

JlaGopaTopuasi padora «/3yyeHue CTpOEHHsS] TIOJOBBIX KIETOK Ha TOTOBBIX
MHKpOIIpenapaTax.

I[IpakTuyeckass padora «BrlsBleHHE NMPU3HAKOB CXOJICTBA 3apOJBIIICH MO3BOHOYHBIX
YKUBOTHBIX ).

JlabopatopHnasi pabora «CTpoeHue OpraHOB Pa3MHOKEHUS BBICIIMX PACTEHUN».

Tema 11. 'eHeTuka — HayKa 0 HACJ1eICTBEHHOCTH M N3MEHYHBOCTH OPraHN3MOB

Hctopust craHoBieHMs W pa3BUTHUs T'€HETUKH Kak Hayku. PabGotsl I'. Menpens, I'. ne
@pusza, T. Moprana. Ponb oTedecTBEHHBIX YYEHBIX B pa3BUTHUHM TreHeTwku. Paborer H. K.
Konbuosa, H. U. Basunosa, A. H. benosepckoro, I'. JI. Kapneuenko, 10. A. ®ununuenko, H. B.
Tumodeena-Pecosckoro.

OCHOBHBIE T€HETUYECKUE MOHATHS U CUMBOJIBI. [|'OMOJIOTMYHBIE XPOMOCOMBI, aJUIEIbHBIE
TeHbl, aJlbTEPHATHBHbIE TPU3HAKH, JOMHUHAHTHBIH W PELECCUBHBIM TNPU3HAK, TOMO3UIOTA,
reTepO3UroTa, YMCTas JIMHUS, TUOpUAbI, reHoTun, (geHorurn. OCHOBHBIE METOJbI TE€HETHUKH:
rUOPUI0IOTMUECKUH, IUTOIOTHYECKHH, MOJIEKYIIPHO-TE€HETHUECKUIA.

JdemoHcTpauuu

[Toptpetsl: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Kosnsios, H. 1. BaBusnos, A. H.
Benoszepckuii, I'. /1. Kapmeuenxko, 10. A. ®ununuenko, H. B. Tumodeer-Pecopckuii.

Tabnuue! u cxembl: «MeTObl TEHETUKNY, «CXEMBbI CKpELIUBaHUI.

JlaGopaTopHas padora «/{pozodmia kak 00BEKT FreHETUIECKUX UCCIIEJOBAHUI.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Mounorubpunnoe ckpemuBanue. IlepBeiii 3axkoH Menzaens — 3aKOH €IMHOOOpa3us
rubpuaoB nepBoro noxosjeHus. IlpaBuno nomunupoBanus. Bropoil 3akon Menzaens — 3akoH
paciierieHus Ipu3HakoB. LluTogoruueckne 0CHOBBI MOHOTHOPUAHOTO CKpeliBanus. [ umoresa
YUCTOTBI T'AMET.

AHamuzupytomiee  ckpemmBaHue.  [IpoMexyTouHbli  XapakTep ~— HacJIedOBAaHUSA.
Pacuieruienne npu3HaKoB MpU HEMOJIHOM JIOMUHUPOBAHUU.

Jurubpunnoe ckpemuBanue. Tpertudt 3akoH MeHaens — 3aKOH HE3aBUCUMOTO
HacJieIOBaHMs MTPU3HAKOB. [IUTOIOrHUECKnEe OCHOBBI TUTHOPUIHOTO CKPEIINBAHUS.

CueruieHHoe HacyieioBaHue npu3HakoB. Pa6otel T. Moprana. CueruieHHOe Hacje/l0BaHue
IE€HOB, HAPYIICHHUE CLEIUICHUS MEXAY TeHaMu. XpOMOCOMHasi TEOpUsl HACIEACTBEHHOCTH.

I'eneruka mosa. XpOMOCOMHBIN MEXaHM3M ONpeJeNieHns Moja. AyTOCOMBI M TOJIOBBIE
XpPOMOCOMBL. ['OMOrameTHelii M rereporaMeTHbli 1oj. ['eHeTmdeckas CTPyKTypa IOJOBBIX
xpomocoM. HacnenoBanue npu3HaKkoB, CLEIVIEHHBIX € IIOJIOM.

l'enotun kak wnenoctHas cucteMa. [lnelioTponusi — MHOKECTBEHHOE [E€HWCTBHE TEHA.
MHoOXeCTBEHHBI aienu3M. B3aumonelcTBue HeaulenbHbIX TIeHOB. KoMIiuieMeHTapHOCTb.
Onucra3s. [lonmumepus.

['eHeTndecknii KOHTPOJIb DPa3BUTHsS pACTEHUM, >KMBOTHBIX M YEJIOBEKA, a TaKkKe
(U3MONOTHYECKUX MPOLIECCOB, IMOBEJIEHHs W KOTHUTHUBHBIX (yHKuuil. ['eHermueckue
MEXaHU3Mbl CUMOUOTeHe3a, MEXaHU3Mbl B3aUMOACHCTBUS «XO35UH — Mapa3uT» U «XO35AUH —



MUKpOOHOMY». ['eHeTHUecKkne aclekThl KOHTPOJI U U3MEHEHUs HAaCJIeCTBeHHOW MH(opMaluu B
MTOKOJIEHUSX KJIETOK U OPTaHHU3MOB.

JdemMoHcTpanuu

[Toptpetsr: I'. Mennens, T. Mopras.

Tabnuubl u cxemsl: «IlepBblit U BTOpol 3akoHbI Menzens», «Tpetuit 3akoH MeHens»,
«AHanusupympllee ckpenuBanue», «HenonHnoe nomunupoBanue», « CLEIIEHHOE HACIEeI0BaHUE
MPU3HAKOB y Ipo30duisl», «'eHeTuka nonay, «Kapuotun yenosekay, «Kapuotun apo3opuiis»,
«Kapuotun ntune», « MHOKECTBEHHBIN allIEan3M», «B3anMo1eiiCTBHE T€HOBY.

Ob6opynoBanue: MOAENb JUIsl JJIEMOHCTpAIIMK 3aKOHOB €IMHO0Opa3usi THOPHUIOB MEPBOTO
IIOKOJICHUSI M PACLICIUIEHUS IPU3HAKOB, MOJEIb I JIEMOHCTPAalUM 3aKOHA HE3aBHUCHUMOIO
HaCJIeI0BaHUs MIPU3HAKOB, MOJEIb Ul IEMOHCTPALUU CLEIICHHOTO HACJIEI0BAaHUs IPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKpoIpenapar: «/Ipozodunay.

IIpakTnyeckas padora «/3ydeHue pe3yabTaTOB MOHOTHOPHIHOTO CKPEUIMBAHUSA Y
JPO30(QHITBD).

IIpakTnueckas padora «/I3yyeHue pe3yabTaToB JUTMOPUAHOTO CKPELIUBAHUSA Y
JPO30(UITBD».

Tema 13. 3akoHOMepPHOCTH M3MEHYMBOCTH

B3aumopnelicTBie TeHOTHIIA M Cpelbl NMpH (HOPMUPOBaHMM (GeHOTHNA. VI3MEHYUBOCTH
npu3HakoB. KadecTBeHHbIE M KOJIMYECTBEHHBIE NPHU3HAKU. Buabl  M3MEHYHMBOCTH:
HEHACJIEICTBEHHAs U HACJIEICTBEHHAS.

MoaudukanoHHas U3MEHUUBOCTb. Ponb cpeibsl B GOpMHPOBaHUU MOIUPUKALIMOHHON
n3MeHunBocTH. Hopma peaknuu npusHaka. BapuannonHbll psin W BapuannoHHast kpusas (B.
Horanncen). CBoiicTBa MOIU(PHUKAITMOHHON H3MEHYHBOCTH.

I'enotunuueckass u3MeH4YMBOCTb. (CBONCTBA T'€HOTUIIMYECKOW W3MEHUYMBOCTH. Buuiel
IFeHOTUINYECKON U3MEHUYMBOCTH: KOMOMHATUBHASI, MyTal[HOHHASL.

KomOunatnBHasE M3MEHYMBOCTh. Mel03 M TOJIOBOM MPOIECC — OCHOBa KOMOWHATHBHOMN
M3MEHYUBOCTU. Posib KOMOMHATHBHON N3MEHYMBOCTHU B CO3JJaHUM T€HETUYECKOTO Pa3HOOOpasus
B IIpe/ieJIaX OHOTO BUA.

MyTtannoHHas W3MEHYMBOCTb. BuIbl MyTaluii: TI'€HHbIE, XPOMOCOMHBIE, TI'€HOMHBIE.
CrioHTaHHblE M WMHAYLUPOBaHHBIE MyTaluH. SnepHple M LUTOIIA3MAaTUYECKUE MYTaLUU.
ComaTnueckue W 1OJOBble MyTauuu. [IpuyuHBI BO3HUKHOBEHUS MyTauui. MyTareHsl U HX
BJIMSIHME HAa OPraHU3Mbl. 3aKOHOMEPHOCTH MYTAllMOHHOI'O Ipoliecca. 3aKOH TOMOJOTHYECKHX
panoB B HacienctBeHHoW wu3meHunBocTH (H.M. BaBuiioB). BHesnepHas W3MEHUMBOCTb U
HACJIEICTBEHHOCTb.

Onueenemuxa u NULEHOMUKA, POIb INUSEHEMUUECKUX (PaKmopos 6 HAaACie008aHuUu U
UBMEHYUBOCIU (PEHOMUNUYECKUX NPUSHAKOS ) OP2AHUSMOS.

JdemMoHcTpanuu

[Hoptpetsr: I'. ne @pus, B. Moranucen, H. 1. BaBunos.

Tabmuublt u cxeMel: «Bunbl u3MeHuMBOCTH», «MoaudUKalMOHHAsS H3MEHYHUBOCTbHY,
«KoMOuHaTiBHasT ~ M3MEHYMBOCTH»,  «Meiio3»,  «OmnogorBopeHue»,  «l eHeTnyeckue
3a0o0sieBaHUs YesloBeKa», «Buasl MyTanuity.

ObopynoBaHue: >XUBbIE M TepOapHbIE HK3EMIUISIPl KOMHATHBIX PACTCHHN, PHUCYHKH
(poTorpacum) KUBOTHBIX C PA3TUUYHBIMU BUIaMU H3MEHUYUBOCTH.



JlaGopaTtopuass paGora «lccremoBaHue 3aKOHOMEPHOCTEH  MOIU(MDUKAIIMOHHOU
U3MEHYHUBOCTH. [TocTpoeHne BapualiMOHHOTO PsiJia U BApUAMOHHOW KPUBOI».

IIpakTnyeckas padora «Mytanuu y 1po30(duiasl (Ha TOTOBBIX MUKPOIIPETIAPATaXx ).

Tema 14. I'eHeTnKa Ye10BeKa

Kapuorun uenoseka. MexayHapoJgHash IporpaMMa MCCIENOBAaHUS TIE€HOMa YEJIOBEKA.
MeToapl U3ydeHHUsl TEHETUKU YeJIOBEeKa: MeHealornuecKuid, OJM3HEIOBbIN, IUTOrCHETHUECKUA,
MOMYJSIIIUOHHO-CTATUCTUYECKUH, MOJIEKyJIsIpHO-reHeTHueckuil. COBpEMEHHOE OmpeJeeHne
TE€HOTHIIA: IOJTHOTEHOMHOE CEKBEHUPOBAHKE, FTEHOTUIIMPOBAHKE, B TOM 4HCIIe ¢ moMoibko I1IP-
aHanu3a. HacnencrBennsle 3a00neBaHys 4eoBeKa. | eHHbIE M XpOMOCOMHBIE OOJIE3HU YeTIOBEKA.
bonesnu ¢ HacneICTBEHHOW INpPEAPACIIONOKEHHOCTHIO. 3HAYCHHE MEIMLMHCKON TI'€HETUKH B
MPEeIOTBPALLEHUN W JICUYEHWU TeHEeTHYeCKHUX 3a00JieBaHUN YeloBeKa. MeIuKo-TeHEeTUYeCKOoe
KOHCynpTUpoBaHue. CTBOJIOBbIE KIETKH. [IOHATHE «T€HEeTHYECKOro rpy3a». ITUYECKHE acTIeKThl
UCCJIEJOBaHUM B 00JIaCTH peAaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.

I'enernueckue (hakTOpbl MOBBIIIEHHOW UYYyBCTBUTEIBHOCTU YeNOBEKa K (PU3HMUECKOMY U
XUMUYECKOMY 3arpsA3HEHUIO OKpYXKalllel cpeasl. l'eHeTnuyeckas IpeapacronoKeHHOCTh
YEJI0BEKa K MMaTOJIOTUSM.

JdemMoHcTpanuu

Tabmuupsl u cxembl: «Kapuotun yenoBeka», «MeTOAbl U3YUYEHUSI TEHETUKH YEJIOBEKaY,
«['eHeTnueckre 3a601€BaHUS YEIOBEKaY.

IIpakTyeckas padora «CocTaBlIeHHE U aHAIIU3 POJOCIOBHON».

Tema 15. Cenexuusi oprann3mMoB

JlomecTukanusi M CeNEKIs. 3apoXKIACHUE CENeKIMU U JomecTukanmu. Yuenue H. WM.
BaBuiosa o LleHTpax mporcxoxaeHus: 1 MHOrooOpas3ust KyJIbTYpHBIX pacTeHHid. Poib cenexkuuun
B CO3JaHUMU COPTOB pAacTeHMH M TMOpoA KUBOTHbIX. CoOpT, MNopoaa, IUTaMM. 3aKOH
FOMOJIOTUYECKHUX PSAOB B HaciueACTBeHHON m3MeHunBocTh H. M. BaBunosa, ero 3HaueHue ajis
CEJICKIIMOHHOM paboTHI.

MeTtoapl ceneKIMoHHOM paboThl. MickyccTBeHHBII 0TOOp: MacCOBbIi U UHIUBUAYAIbHBIN.
Dranbl KOMOWHAIIMOHHON CeNeKIuu. VIcrbITanne Mpou3BOAUTENEH MO MOTOMCTBY. OTOOp MO
TeHOTHITY C TOMOILBIO OLIEHKU (DeHOTHUIIA TOTOMCTBA U OTOOP IO T€HOTHITY C IOMOILBIO aHAJIN3a
JIHK.

HckyccTBeHHBII MyTareHe3 Kak METOJA CEJICKIIMOHHOW paboThl. PaawanvoHHBI 1
XAMHAYECKHH MyTareHe3 KaK MCTOYHHK MYyTauuil y KyJbTYpHBIX (OpPM OpraHuU3MOB.
Hcnonp30BaHWe TEHOMHOTO pEAAKTUPOBAHUS M MeToNoB pekomMOumHaHTHRIX JIHK s
MOJIYYEHHS] UICXOJHOTO MaTepHraa sl CEJIIEKIUU.

[lonyuenne mnonummonnoB. BayTpuBuaoBas rubpuamzanus. bauzkopoacTBeHHOE
CKpellMBaHue, WM UHOpUIuHT. HepoacTBeHHOE CKpelyBaHue, Wil ayTOpuauHr. ['eteposuc u
ero mnpuuynHbl. Mcmonb3oBanue rerepo3uca B cenekuuu. OtaanéHHas TrUOpHIU3AIMS.
[Ipeononenne Oecryionusi MEXKBUAOBBIX THOPUAOB. JOCTMKEHHUS CeNEeKUUMH pacTeHUud W
YKUBOTHBIX. «3€1€HaAsl pegontoOYUsLy.

CoxpaHeHue U U3yYEHHE TI'€HETHYECKHUX PECypCOB KYJIbTYPHBIX PACTEHHM M HX JUKUX
ponuyeit Ay co3JaHusl HOBBIX COPTOB U TMOPUIOB CEbCKOXO3SIMCTBEHHBIX KYIbTYp. HM3yueHue,
coxpanenue u ynpasieHue 2eHemuyecKuMy pecypcamul CearbCKOX03aUCMBEHHbIX U NPOMbLCI08bIX
HCUBOMHBIX 8 YENAX VIAVUULEHUS CYWEeCBYIOWUX U CO30aHUS HOBbIX NOPOO, JUHUL U KPOCCO8, 8



MOM Yucie ¢ NpUMeHeHUuem CO8PEMEHHbIX Memo008 HAYUHbIX UCCIe008AHUL, Nepedosblx Uoell U
NepCcnekmuHbIX MexHoaA02UlU.

JdemMoHcTpanuu

Iloptpetsr: H. U. Basunos, U. B. Muuypus, I'. JI. Kapneuenxo, II. I1. JIykssnenxko, b. JI.
Actaypos, H. bopnoyr, . K. benses.

Tabnuupl u cxemsl: «L{eHTpBI MPOUCXOKAEHUS U MHOTOOOpa3usl KyJIbTypHBIX PACTEHUI,
«3aKOH TOMOJIOTHYECKHX pSAJOB B HACJIEACTBEHHOW H3MEHUYHMBOCTH», «METOIbI CENEKIU»,
«Otnanéunas rudpuanzanusy», «Myrarenesy.

Jlaboparopnas paGora «lI3ydyeHne copToB KyJIbTYpPHBIX PACTEHUN U MOPOJ JOMALTHUX
KUBOTHBIX).

JlaGopaTopHas padora «/3yyeHrne METOI0B CEIEKIIMU PACTEHUIN.

IIpakTuyeckas padora «lIpruBruBKa pacTeHui».

Ikcekypeust «OCHOBHBIE METOJIBI M JIOCTUKEHUSI CENIEKIIMM PACTeHUM U >KUBOTHBIX (Ha
CEJICKLIMOHHYIO CTAHLUIO, TUIEMEHHYI0 (epMy, COPTOHMCIBITATENIbHBIA Y4acTOK, B TEIUIMYHOE
X031 CTBO, B JIAOOPATOPUIO arpOYHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

Tema 16. BuorexHosi0orus 1 CHHTeTHYeCKasi OMOJIOTHA

OOBbeKThl, HCIOJIb3yeMble B OHMOTEXHOJOTMHM, — KIJIETOYHBIE U TKAaHEBBIE KYJIBTYpHI,
MHUKPOOPTaHU3MBI, WX XapaKTepHCcTUKa. TpaauiuoHHas OMOTEXHOJNOTHsA: XJebomeueHue,
MOJTy4eHHE KUCIIOMOJIOYHBIX MPOJYKTOB, BUHOAenue. Mukpoouonoruueckuii cuate3. OObeKThI
MHUKPOOHOIOTHYECKUX TeXHOIO0rui. [Ipon3BoacTBo Genka, aMUHOKUCIIOT U BUTAMUHOB.

Cozpanue TEXHONOTMM M MHCTPYMEHTOB  LIEJICHANPABICHHOIO  M3MEHEHUsS U
KOHCTPYHPOBAHUSI T€HOMOB C LIE€JIbIO MOJIY4YE€HUS OPraHU3MOB U MX KOMIIOHEHTOB, COJEPIKAIINX
HE BCTPEYAIOLIUECS B IPUPOE ONOCUHTETUYECKUE ITYTH.

Knerounas unxkeHepus. MeTonbl KyJbTypbl KIETOK M TKAaHEW pacTEHUN U JKUBOTHBIX.
Kpunobanku. Comaruueckas rubpuau3anuss M COMaTHYECKUil sMOpuoreHes. lcnoib3zoBaHue
TalyIiOWJI0B B CENEKUWH pacTeHuil. [lonyuenue monokioHanvHvlx anmumen. Hcnonvzoeanue
MOHOKJIOHANbHBIX U NOJIUKTOHATbHBIX aHmumen 6 meouyuHe. VICKyCCTBEHHOE OIUIOJAOTBOPEHUE.
PexoHCTpyKIMA SHLEKIETOK M KIOHMPOBAHME >KMBOTHBIX. METON TpaHCILIAaHTALUU sAaep
KICTOK. Texunonocuu 0300posnenus, KyJIbMueUpO8aHusi U MUKPOKIOHANLHO20 PA3ZMHONCEHUS.
CeNbCKOXO03AUCMBEHHBIX KYIbMYP.

XpOMOCOMHAsI M T€HHasi MHXeHepHus. VICKyCCTBEHHBI CUHTE3 T€Ha U KOHCTPYUPOBAHUE
pexomOuHanTHeIX JIHK. Coszoanue mpanceennvix opeanuzmos. JIocTHXEHUS U NEPCHEKTUBBI
XpPOMOCOMHOM W TEHHOM HWHXEHEPUU. ODKOJOTMYECKHUE M ITHUUECKHE MPOOJIEMBbl T€HHOU
UHXECHEPUH.

Menunuackue 6notexnonoruu. [Toctrenomuas nudposas meauiuHa. [TIP-nuarnoctuka.
MeTta00I0OMHBIN aHAIHN3, TEHOIIEHTPUYECKUIN aHATIN3 ITPOTEOMa YEIOBEKa JJISI OLIEHKH COCTOSHUS
ero 310poBbs. Vcmonb3oBaHWe CTBOJIOBBIX KJIeTOK. TapretHas Ttepanus paka. 3D-
OvommXeHepus: I pa3pabOoTKM  (PyHIaMEHTAIbHBIX OCHOB MEJMLUMHCKUX TEXHOJOTHH,
CO3/1aHMsI KOMIUIEKCHBIX TKaHEH COoYeTaHWEeM TEXHOJOIMM TpPEXMEPHOro OMONPUHTHHIA U
ckagdosauHra Ui pelieHus 3a7a4 IepCcoOHAIM3UPOBAHHON MEIUIMHBI.

Co3manne BEKTOPHBIX BaKIMH C IO 00eCTiCYeHHMs] KOMOMHHPOBAHHOW 3aIllWThl OT
Bo30yaureneir OPBU, ycranoBieHue MOJIGKYISIPHBIX MexaHu3MoOB (yHkimonupoBanus PHK-
CoJIepKallluX BUPYCOB, BBI3BIBAIOIINX 0COOO0 OMacHbIe 3a00JIeBaHMS YeJIOBEKa U KUBOTHBIX.

JdemoHcTpauuu



Tabnaumbt w  cxembl: «Vcnosjbp30BaHWE  MHKPOOPTAaHM3MOB B MPOMBIILICHHOM
MPOU3BOJICTBEY, «KieTouHas nmKkeHepus», «[ 'eHHass HHKCHEPHSI.

JlaGopaTopHas padora «l3ydeHrne 00bEeKTOB OMOTEXHOIIOTHI.

IIpakTuyeckas padora «llomyuyeHrne MOTOYHOKHUCIBIX TPOTYKTOBY.

IKeKypeusi «bHOoTexXHONIOTHST — BayKHEHIIas MPOU3BOIUTENbHAS CHJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTHUECKOE TIPOU3BOJICTBO)».

11 KJIACC

Tema 1. 3apoxkaenue u pa3BuTHE IBOJIOIUOHHBIX NPeACTABJIEHUA B OM0JI0T U

OpomonronHast Teopusi Y. [JapBuna. [Ipeanochiiki BOSHUKHOBEHHUS TapBUHU3MA. JKU3HB
Y Hay4dHas aesaTenbHocTh Y. /lapBuHa.

JBwxymue cwibl sBoMonuMKd  BuAoB 1o Y. JlapBuHy (BbICOKas HWHTEHCUBHOCTh
pa3sMHOXEHHsI OpPraHW3MOB, HACJIEJCTBEHHAs H3MEHYMBOCTh, OOprOa 3a CyllecTBOBaHHE,
€CTECTBEHHBII U UCKYCCTBEHHBIH 0TOOD).

Odopmnenue cuateTndeckoi Teopuu Bomonuu (CTD). HeltpansHas Teopus 3BOIIOIUH.
CoBpemMeHHas 3BONIIOIIMOHHAsE OHosorysi. 3Haue€HUE 3BOJIOLUMOHHON T€Opuu B (OPMHUPOBAHUU
€CTECTBECHHO-HAYYHON KapTUHBI MUPA.

JdemoHcTpanuu

Iloptpetsr: Apucrorens, K. Jlunnen, K. b. Jlamapk, 3. XK. Cent-Unep, XK. Krosse, Y.
Hapsun, C. C. YerBepuxos, U. U. lImansraysen, /. Xonaein, /1. K. benses.

Tabmuuer n cxembl: «Cucrema xuoit npuponsl (o K. Jlunuero)», «JlecTHuma *uBBIX
cymectB (mo Jlamapky)», «Mexanu3m (opMupoBaHHS MPUCIIOCOOICHUNH Yy pacTeHudl u
XKUBOTHBIX (110 Jlamapky)», «Kapra-cxema mapuipyra nyremectsus Y. Jlapsunay», «Haxonku Y.
Hapsunay, «®Dopmbl OoprOBI 3a cymecTBoBaHue», «llopoasl romyoOei», «MHorooopasue
KYJIbTYpHBIX (popM KamycTeD», «Ilopoasl JOMaIHUX KUBOTHBIX», «Cxema 0Opa30BaHUs HOBBIX
BugoB (mo Y. JlapBuny)», «Cxema COOTHOUIEHMS ABMIKYIIUMX CHJI 3BOJIOLUNY», «OCHOBHbBIE
MI0JIOKEHUSI CUHTETUUECKON TEOPUH SBOJIIOLIUM.

Tema 2. MUKpPO3BOJIIOIHS U €é pe3yJbTaThl

[lonynaumst kak snemMeHTapHass eAauHuua sBoioUuMU. COBpEMEHHBIE METOIbl OLEHKH
F€HETHYECKOI0 pa3HO00pa3us U CTPYKTYphI nomyssiiuid. I3MeneHne reHooH1a MOMyIsIluK Kak
3JIEMEHTApHOE SBOJIIOIIMOHHOE SIBICHME. 3aKOH reHeTudeckoro paBHoBecus JIx. Xapau, B.
Baitn6epra.

OneMmeHTapHble (DAaKTOpbl (ABMKYLIME CHJIBI) 3BOMIONMH. MYyTallMOHHBIM Mpolecc.
Kom6unaTtuBHast u3MeHUMBOCTh. [[peil) reHoB — ciyyaiiHble HEHamnpaBlICHHbIE W3MEHEHUs
4acToT ayienel B momymsiusax. Dddekt ocHoBatens. Ipgexkm OYymMuLIoUH020 20PIbIUKA.
CHudiceHue eeHemuuecko2o pasHoooOpasus: npuyumsl u cireocmeus. Ilpossnenue 3¢pgexma
opeligha cenoé 6 Oonvwux u manvlx nonyaayusx. Murpanun. V3omsuus TOMyNSuMid:
reorpaduueckas (MpoCTpaHCTBEHHAs ), OMoorudeckas (penpoIyKTHBHAS).

EctectBennslit oT00p — Hampapisouuii ¢gakrop sBomonuu. PopMbl €CTECTBEHHOTO
oTOopa: ABMXKYUIMM, CTaOWIM3UPYIONINM, paspbiBatomuii (au3pyntuBHbI). [lonoBoit otGop.
Bo3HUKHOBEHNE U 3BOJIOLUS COLIMATIBHOTO MTOBEACHUS JKUBOTHBIX.

[IprucnocoOaeHHOCTh OpPraHU3MOB KaK pe3yJbTaT MHKpPO3BONIOLMU. BoO3HHMKHOBEHHE
npucnoco0aeHuit y opranuzMoB. Apomopdo3sl U uanoagantauuu. llpumeps! npucnocoOneHui



y opraHu3MoB: Mopdonoruueckue, GU3NOIOTUYECKUE, OWOXUMUYECKUE, TOBEACHUECKHUE.
OTHOCUTENBHOCTh MPUCTIOCOOIEHHOCTH OPraHU3MOB.

Bun, ero xputepun u cTpykrypa. BumooOpa3zoBaHue Kak pe3ylbTaT MHUKPO3BOJIOLUU.
M3onsauuss — kimoueBoil (axTop BupooOpasoBanus. IlyTm M crmocoObl BUI00Opa30BaHMS:
ajonaTpudeckoe (reorpauyeckoe), CHUMIATPUUECKOE (SKOJIOTHYECKOE), «MTHOBEHHOE»
(monummonau3anus, rudpuanszanys). JJIMTeIbHOCTh SBOITIOIMOHHBIX IPOIECCOB.

Mexanu3msbl (GopMUPOBaHHS OMOJIOTUYECKOTO Pa3HOOOpa3Hsl.

Ponme  sBomonMoHHON OWoNOrMM B pa3pabdOTKE HAyYHBIX METOJIOB COXPaHEHHUS
O6unopazHooOpaszus. MUKPOIBOMIONUS W KOIBOJIOIUS IMApPa3sUTOB U HMX XO035ieB. MeXaHU3MbI
(hopMUpOBaHHS YCTOWYMBOCTU K aHTHOMOTHKAM U CTIOCOOBI OOPHOBI ¢ HEH.

JdemMoHcTpanun

[optpetsr: C. C. UerBepukos, J. Maiip.

Tabnuue! u cxembl: «MyTallmoHHAsE K3BMEHYMBOCTDY, «[lomynsiiioHHas CTPYKTypa BUAAY,
«Cxema mposiBieHUs 3akoHa Xapau—BaiinOepra», «JIBwKyiiue CHIBI  3BOJIIOLUN,
«OKoJorHyecKass M30JALMs TOMyJIAUUd ceBaHCKOM ¢openny, «l'eorpaduueckas u30IALUSA
JUCTBEHHMIIBI CHOUPCKOM U JTUCTBEHHUIIBI AaypcKony», «[lomymsioHHbIe BOIHBI YMCIEHHOCTU
XUIIHUKOB M JKepTB», «(Cxema JeWCTBHs €CTEeCTBEHHOro oT0opa», «Dopmbl OOprOBI 3a
CYILIIECTBOBAHUEY, «MHaycTpUaIbHBIN MEJIAHU3M, «Kussie HCKOIIa€MBbIE»,
«IlokpoBUTENBCTBEHHAs OKpacka XHUBOTHBIX», «lIpenympexnaromas okpacka KUBOTHBIXY,
«Dusnonoruueckue agantanuny», «I[IpucrnocobIeHHOCTh OPraHU3MOB U €€ OTHOCHUTEIBLHOCTHY,
«Kputepun Buga», «Buabl-gBoitHukn», «CTpykTypa Buaa B mnpupoae», «CrocoOsl
BunooOpa3oBanus», «l'eorpaduueckoe BUpOOOpa3oBaHME TPEX  BHIOB  JIAHIBIIICH,
«DKOJIOTHYECKOE BHI000pa3oBaHHe BHJOB CHHUI, «llomuruionasl pacteHwit», «KamyctHo-
peneyHbIii THOpHI.

O6opynoBanue: repOapuu pacTeHH, KOJJIEKIIMHA HACEKOMBIX, yydesia MTHUI] U 3Bepei ¢
MpUMepaMy pa3IMYHbIX MPUCIIOCOOICHNUH, Yyyena NTHUIl U 3Beped pa3HbIX BUIOB, repdapuu
pacTeHuii OJIM3KUX BHIOB, 00Pa30BABIINXCS PA3JIMUYHBIMU CIIOCOOAMU.

JlaGopaTopHasi padoTa «BbIsBICHHE U3MEHUYNBOCTH Y OCOOEH OJTHOTO BHIA».

JlaGopaTtopnasi paGora «IIpucrnocobieHuss OpraHu3MOB U HUX OTHOCHTEJIbHas
11e71€cO00Pa3HOCThY.

JlabopaTopnas padora «CpaBHeHUE BUI0B 110 MOP(POIOrHIECKOMY KPUTEPHIO.

Tema 3. Makpo3sBosonus 4 eé¢ pe3yJbTaThl

MeTtoapl u3ydeHust MakpolsBoitolMy. [laneonTonornueckue MeToAbl U3y4eHUs IBOJIIOLINH.
Ilepexonnbie GopMbl U GUITOTEHETUYECKHE PSIJIbI OPIaHU3MOB.

buoreorpaduueckne ™Meronpl usyudeHus ospomonuu. CpaBHeHue Quopbl U (dayHb
MaTepUKOB U OCTPOBOB. broreorpaduueckue oo6aactu 3emin. BUnb-sHIeMUKN U PETUKTHIL.

OMOPHONIOTHYECKUE U CPABHHUTEIBHO-MOP(OIOTUYECKHE METOIbI M3YyYECHHUS SBOJIOIHH.
I'eneTnueckne MeXaHHW3MBbl 3BOJIOLMU OHTOTE€HE3a MU IOSBICHMS JBOJIIOLMOHHBIX HOBILECTB.
['oMonornuHelie ¥ aHaJOTUYHbIE OpraHbl. PyarMeHTapHble Opranbl U aTaBU3Mbl. MoJeKynsapHO-
reHeTHYecKue, OMOXMMHMYECKHEe UM  MAaTeMaTUYeCKHE METOAbl U3YyYEHHUS  HBOJIOLHUU.
I'omonornunsie rensl. CoBpeMeHHbIE METO/IbI TOCTPOSHUS (PHIIOT€HETUYECKUX JIePEBLEB.

XPOMOCOMHBIE MYTaIlMH U IBOJIIOLIMS TEHOMOB.

O6mue 3akoHOMepHOCTH (TpaBwWia) OJBONMOUMU. [Ipumyun  cmeHvl  QYHKYuULL.
HeoOpaTtumocTs 3BomtoNMu. AnantTuBHas paauaius. HepaBHOMEpHOCTh TEMIIOB SBOIOIUH.



JdemoHcTpauuu

[Toptpetsr: K. M. Bap, A. O. KoBanesckuii, ®. Mromep, 3. ['ekkens.

Tabmuip! U cxembl: «OUIOTCHETHYECKUN Psifl JIOMIAAN», KAPXEONTEPUKCY, «3BEPO3yObIe
amepsl», «Crerouedans», «Punnoduter», «CeMeHHble ManopoTHUKW», «buoreorpaduueckue
30HBI 3emum», «/pelid koHTHHEHTOB», «PenukThl», «HauanbHble cTaguu >MOPHOHAIBLHOTO
pa3BUTHA  IIO3BOHOYHBIX  JKMBOTHBIX», «['OMOJIOrMYHBIE ¥  AHAJOTUYHBIE  OpraHbD»,
«PyaumeHTs», «ATaBU3MBI», «XpOMOCOMHBIE HAOOpHI YelOBeKa W MIUMMaH3e», «laBHbIE
HaNPaBJICHUS IBOJIOIINY, «O0IINe 3aKOHOMEPHOCTH SBOJTFOIIHN.

OO6opynoBaHue: KOJUIEKIIMH, TepOapuu, MYJSKH HCKOMAEMbIX OCTaTKOB OPTraHU3MOB,
MYJISDKH TOMOJIOTHYHBIX, @HAJIOTMYHBIX, PYJMMEHTapHbIX OpraHOB M aTaBU3MOB, KOJUICKLIUU
HACEKOMBIX.

Tema 4. [IponcxoxkieHue U pa3BUTHe )KM3HU Ha 3emie

Hayunple THMOTE3bl MPOMCXOXKIEHUS KU3HM Ha 3emie. AOHOTeHe3 M IaHCIEPMHUsl.
JloHay4HbIe NPEACTABICHUS O 3apOKICHUM >KU3HHU (KpealuoHu3M). ['umore3a MOCTOSHHOTO
caMo3apoXKIeHUs KU3HU U €€ onposepkeHue onbitamu . Penu, JI. Cnannannanwy, JI. Iactepa.
[IponcxoxxaeHue >KU3HU U acTpOOUOIIOTUsl.

OcHoBHbIE ATanbl HeopraHMueckoi sBoonnu. [lnanerapHas (reosoruyeckas) BOJIOLHS.
XuMHUYeCcKasi HBOJIONMS. AOHOTCHHBIH CHHTE3 OPraHMYECKUX BEIIECTB W3 HEOPTaHUYECKHX.
Ombir C. Mumnepa u I'. FOpu. OOpa3oBanue mnonuMepoB u3 MoHoMmepoB. KoauepBarHas
runote3a A. WM. Onapuna, rumore3a mnepBuuHoro OynboHa JIx. XonngeliHa, reHeTudeckas
runore3a I'. Mémnepa. Pu6osumbr (T. Yek) m rumoreza «vupa PHK» V. I'mnGepra.
®opmupoBaHue MEMOpaH U BOSHUKHOBEHHUE IPOTOKIIETKH.

HUctopus 3emnmu u Meroabpl €€ wu3ydeHus. VckomaeMmble OpraHMYECKHE OCTaTKH.
I'eoxpononmoruss u e€ wmeroapl. OrTHocuTenbHass W aOCONIOTHAsT  T'€OXPOHOJOTHS.
I'eoxpoHonornyeckas mKaa: 30Hbl, 3pbl, IEPUOBL, JIOXH.

HauanpHble sTanbl opranndyeckoil sBosonuu. [losiBieHne U 3BOMIONUS NEPBBIX KIIETOK.
Oponronus MerabosiusMa. Bo3HukHOBeHHe mepBbIx 3KocucTeM. CoBpeMeHHbIE MHUKpPOOHBIE
OMOIUVIEHKM Kak aHajor TmepBbiXx Ha 3emse coodmiectB. CrtpomaronuTsl. [IpokapuoTsl u
9yKapUOTBHI.

[IpoucxoxxaeHne 3ykapuoT (cMMOMOreHe3). DBOJIIOLMOHHOE MPOUCXOXKACHHUE BHPYCOB.
[IpoucxoxneHrne MHOTOKJIETOYHBIX  OpraHU3MOB. BO3HHKHOBEHHWE  OCHOBHBIX  TPYII
MHOTOKJIETOYHBIX OPTaHU3MOB.

OCHOBHBIC 3Tambl HBOJIONUHM BBICHIMX pacTeHUd. OCHOBHBIE apoMOp(03bl pPACTECHHUH.
Beixon pactenmii Ha cymy. [losiBieHHe CHOpPOBBIX pacTeHMM W 3aBOCBaHME HMMH CYIIU.
CemeHnnbIe pacteHus. [IponcxoxneHne NBETKOBBIX PACTEHUM.

OcHOBHBIE 3Tallbl 3BOJIIOLMU KUBOTHOrO Mupa. OCHOBHbIE apoMOP(O3bl KUBOTHBIX.
Benackas ¢ayna. KemOpuiickuii B3pbIB — MOSBICHHE COBPEMEHHBIX THIIOB. [lepBble XOpI0BbIE
KHUBOTHBIC. JKU3HB B Boje. DBOJIIOIMS MMO3BOHOUHBIX. [Iponucxoxaenne ampuOuii u penTHiInii.
IIpoucxoxxaenne miexkonurarommx M nrtun. IlpuHnun kmodeBoro apomopdosza. OcBoeHue
0€CI103BOHOYHBIMU U T03BOHOYHBIMHU )KHUBOTHBIMH CYILIH.

PazBuTue xxu3HM Ha 3emuie 10 ApaM U IEpUoAaM: apxeu, MpoTepo30H, Majneo30i, Me3030M,
KaifHO30M. OOmias XapakTepUCTUKa KJIMMaTta M TeoJoruueckux mnpoueccoB. IlosBieHue u
pacuBeT XapaKTEpHBIX OPraHM3MOB. YTJIe0OOpa30BaHUE: €ro YCJIOBHS M BIMSHUE Ha Ta30BBIN
cocTaB aTMoc(hepsbl.



MaccoBble BBIMHpPAaHUS — SKOJOTMUYECKHE KpU3UCHI mpouuioro. IlpuunHbl U cneacTBus
MaccoBBIX BbIMHpaHUil. COBpEMEHHBIN 3KOJIOTHYECKHil Kpu3uc, ero ocodennoctu. [Ipobrema
coxpaHeHus 6nopaszHooOpas3us Ha 3emiie.

CoBpeMeHHas cucTeMa OpraHuueckoro mupa. I[IpuHIUNBl Ki1accupuKaul OpraHu3MOB.
OCHOBHBIE CHCTEMATUYECKUE TPYIIIBI OPraHU3MOB.

JdemoHcTpauuu

[Moptpetsr: ®@. Pean, JI. Cannanuanu, JI. [lactep, . . Meunnkos, A. N. Omapun, JIx.
Xonneitn, I'. Ménnep, C. Munep, I'. FOpu.

Tabmumer u cxemsl: «Cxema ombita @. Pequy, «Cxema ombita JI. [lacTepa mo u3ydeHuro
caMo3apoXkaeHus ku3Hm», «Cxema onbita C. Mwmepa, I'. FOpu», «39Tanel HeopraHu4ecKou
sBomonnmn», «I'eoxpoHosmornueckas mkana», «HadanpHble 3Tanbl OpraHUYECKON HBOJIFOLIUNY,
«Cxema oOpa3oBaHusl JyKapwoT MyTEM cuMOuoreHesa», «CucTemMa KHUBOH TPHUPOIBD,
«Ctpoenne  Bupyca», «ApoMopdo3sl  pacTeHui», «PuHMOQUTBEY), «OIHOKIETOYHBIE
BOJOpOCHN», «MHOrOKJIETOYHBIE BOJOpocian», «Mxuy», «llamoporHuku», <« omoceMeHHBIE
pacteHus», «OpraHbl LBETKOBBIX pacTeHUil», «Cxema pa3BUTUS IKUBOTHOI'O MHUpPay,
«Apomopdossr KUBOTHBIX», «lIpocteiimmey, «Kumeunomnonoctueiey, «llmockue uepBm»,
«YIIeHHUCTOHOTHEY, «PBIOEDY, «3eMHOBOIHEICY, «IIpecMmbIkaromuecs», «ITumey,
«Munekonuraroney», «Pa3BuTe JKM3HM B apXeWCKou apey», «Pa3BuTHE IKM3HHM B
MIPOTEPO30MCKON 3pey», «Pa3BuTue KHU3HM B NAJICO30MCKOM 3pe», «Pa3Burue XHU3HU B
ME€3030MCKOM d3pe», «Pa3BuThme XU3HM B KallHO30HCKOM »3pe», «CoBpeMeHHas cucrema
OpPraHUYECKOr0 MHUPa».

O6opynoBanue: TepOapul pPACTCHUN PA3IMYHBIX OT/ACIIOB, KOJUICKIIMH HACEKOMBIX,
BJIQ)KHBIE IIpeNapaThl >XKMBOTHBIX, PAKOBHUHBI MOJUIFOCKOB, KOJUIEKIIMM HIJIOKOKHX, CKEJIEThI
MIO3BOHOYHBIX JKMBOTHBIX, 4Yydeja NTHUI] W 3BEpPEH, KOJUIEKIMM OKAMEHEJOCTEH, IMOJE3HBIX
HCKOIAEMBIX, MYJISI)KU OPraHUYECKUX OCTATKOB OPraHU3MOB.

BupryanbHas JaboparopHasi padora «MonennpoBanue oneitoB Mwmmiepa—lOpu 1o
M3y4YEHHUI0 a0MOT€HHOTO CUHTE3a OPTaHUYECKUX COCTMHEHUI B IEPBUYHON aTMOC(heper.

Jlabopatopnassi paGora «/3yueHue © ONMCAaHUE HCKOIMAEMBIX OCTATKOB JIPEBHUX
OpPraHU3MOB.

IIpakTuyeckasi padora «l3yueHne OCOOCHHOCTEH CTPOSHHS PACTEHUH pPa3HBIX
OTJZIETIOBY.

IIpakTuyeckas padora «3yueHne ocOOEHHOCTEN CTPOCHHUS MMO3BOHOYHBIX KUBOTHBIX».

Tema S. IIpoucxoxaenue 4ej0BeKa — aHTPONOIreHe3

Pa3nensl 1 3anaun aHTpONoJOruu. MeToab! aHTPOIIOJIOTHH.

CraHOBIIEHHE MPEJCTABICHUN O MPOUCXOXKACHUU 4YEJIOBEKAa. PenurnosHele BO33pEHUS.
CoBpeMeHHbIE HAYUHbIE TEOPHH.

CxoncTtBo uyenoBeka €  JKUBOTHBIMU. (CHCTEMAaTHUECKOE IOJOXKEHHE 4YeJIOBEKa.
CBuerenbcTBa CXOACTBA 4YEJOBEKa C IKMBOTHBIMH: CPaBHHUTEIBHO-MOPQOIOTHYECKHUE,
sMOpuonornyeckue, (HU3N0IOro-OMOXUMHUECKHe, TMoBeAeHueckne. OTaM4Ms YeiaoBeKka OT
KUBOTHBIX. [IpAMOX0KI€HHE U KOMIUIEKC CBSI3aHHBIX C HUM IPHU3HAKOB. Pa3BUTHE TOJIOBHOIO
MO3Ta U BTOPOU CUTHAJIbHON CHCTEMBI.

HBwxymme  cuiabl  ((akTopel)  aHTpONOreHe3a:  OWOJOTHMYECKHE,  COLHUAIbHBIC.
CooTHolieHrne OMOOTHYECKUX U COLUANIBHBIX (DaKTOPOB B aHTPOIIOT €HE3E.



OcHoOBHBIE CTaAUM aHTpoOIOreHe3a. PanHue yenoBekooOpa3Hbie 00e3bsHBI (TPOKOHCYIIHI)
Y paHHHUE TIOHTHJIBI — OOIIHME TIPEIKU YEITOBEKOOOPa3HBIX 00€3bsiH U JTIOACH. ABCTPATIONIUTEKU —
JIBYHOTHE TIPEIKU Jroaei. YeloBeK yMesbld, MepBbIe M3rOTOBJIEHUS Opyaud Tpyna. YenoBek
MPSMOXOIAIIMN U TIEPBBIA BBIXOJ Jtojeh 3a mpenensl Adpuku. YenoBek reiaenbOoeprckuii —
o0IIMi MPeOK HeaHePTaIbCKOTO YeIOBeKa U YelIOBeKa pa3yMHOTo. UenoBek HeaHAepTalbCKUi
KAaK BUJ JIFOJEH XOJOJHOro KimMarta. YemoBeK pa3yMHBII COBPEMEHHOIO THIMA, JI€HUCOBCKUMI
YeJIoBEK, OCBOEHNE KOHTUHEHTOB 3a npenenamMu Adpuku. [laneorenernka u najieoreHoOMHKa.

DBOJIIOLIUSL COBPEMEHHOTO 4YelloBeKa. ECTeCTBEHHBIH OTOOp B MOMYJSAIMIX YEIIOBEKa.
MyTanuoHHsIi mporecce u nonuMoppusM. IlonysiroHHbIe BONHBL, Apeiid reHOB, MUTpaLus U
«3(hdexT ocHOBaTENS» B MOMYJSAIUIX COBPEMEHHOTO YEIOBEKA.

Uenoseueckue packl. [lonsitue o pace. bombmme pacel: eBporeougHas (€Bpaszmiickas),
aBCTpaJIO-HErpouIHAs (PKBATOpHAJIbHAS), MOHTOJIOWIHAs (a3MaTCKO-aMepUKaHCKast). Bpems u
IyTH pACCEJICHUs 4YelOBeKa IO IulaHere. EnmHCTBO 4enmoBedyeckux pac. Hayunas
HECOCTOSITEIBHOCTh ~ pacu3Ma. [IpucmocoONeHHOCTh 4YeloBeKa K  Pa3HbIM  YCIOBHSIM
OKpYykaroliei cpeapl. Biusiaue reorpadudeckoil cpenbl U apeida reHoB Ha MOPGOIOTHIO U
(hU3MOJIOTHIO YeJIOBEKa.

MexaucuurinHapaple MeToAbl B (pu3nueckoi  (OMOJIOTMYECKOM) aHTPOIIOJIOTHH.
OBOJIOMOHHAA  AHTPOMOJIOTMSL M MaJCOAHTPOIOJIOIHMsS ~ YEJIOBEUECKHUX  MOMYJISALHUM.
buoconmaneHple  HWccienoOBaHMS ~— OPUPOIBI  4YelloBeka.  lccienoBaHWe — KO3BOIIOLUU
OHMOJOTUYECKOT0 U COLUATBHOTO B YEIIOBEKE.

JdemMoHcTpanumn

[Toptpersr: Y. apsun, JI. JIuku, . 5. Porunckuii, M. M. I'epacumos.

Tabmuubsl u  cxembl: «MeToAsl aHTPOMOJIOTUWY», «['OJIOBHOM MO3T  YEJIOBEKay,
«YenoBexkooOpa3Hbie 00€3bsiHBD, «CKeleT YeloBeKa W CKENeT MUMIaH3e», «PynuMeHTsl u
aTaBU3MbD», «JIBMXKyllME€ CHJIBI aHTPOIOI€HE3a», «JBOJIOLHMOHHOE JIPEBO  YEJIOBEKAY,
«ABcTpasionuTek», «Henosek ymensiin», «HeloBek npsIMoXoasauuiny», «JleHUCOBCKHUI YETOBEK
«Heannepraneipy, «KpomanboHb», «l[Ipeaku denmoBeka», «ITarbl 3BOJIONUH YEIOBEKAY,
«Pacspl yenoBekay.

O6opynoBanue: MyJISDKM OKaMEHEJIOCTeH, MPeIMETOB MaTepUAIbHON KYIbTYphl MPEIKOB
yenoBeka, penpoayknuu (pororpadum) KapTHH ¢ MHQPOJOTHUYCCKUMH U OMOICHCKUMH
CIOXKETaMH MPOUCXOXKACHHS YesloBeKa, poTrorpaduu HaX0I0K UCKOMAEMbIX OCTATKOB YEJIOBEKA,
CKEJIET YEJIOBEKa, MOJIEIb Yepela 4YelIOBEeKa M 4epena IIMMIIaH3€, MOJEIb KUCTH YeJIOBEeKa U
KHMCTH IIMMIIaH3€, MOJIEIIN TOPCA IIPEAKOB YEIIOBEKA.

JlaGopaTtopHasi padora «/3yueHue o0ocCOOEHHOCTEH CTPOCHMs CKeJeTa 4YeJIOBeKa,
CBSI3aHHBIX C MPSMOXOKICHUEM.

IIpakTHyeckas padora «l3ydyeHne 3K0I0OrHYECKUX aanTallMi YEIOBEKay.

Tema 6. Oxojgorussi — Hayka 0 B3aHMOOTHOLICHHUSIX OPraHu3MOB H
HAJOPraHU3MEHHBIX CHCTEM € OKpY KaloLen cpeaoi

3apoxaeHue W pa3BuTHE SKojorun B Tpymax A. I'ymbGonpara, K. @. Pymee, H. A.
Cesepuona, J. I'ekkensa, A. Tencnu, B. H. CykauéBa. Pa3znensl u 3agaum skosnorun. CBs3b
9KOJIOTHH C APYTUMHU HayKaMH.

Metoapl skonoruu. IloneBble HaOMOACHNSA. DKCIEPUMEHTBI B 3KOJOTUU: MPUPOJHBIE U
naboparopHeie. MojenupoBaHue B KOJOTHH. MOHUTOPUHT OKPY’KAIOIIEH CPeJbl: JIOKAaIbHBIH,
PETHMOHAIILHBIN U T7100aIbHBIN.



3HAYEHUE DKOJOTMYECKMX 3HAHUM IS 4YEJIOBEKa. DKOJOTMYECKOE MHUPOBO33PEHHUE Kak
OCHOBa CBA3€H 4YeJoBeYeCTBa € MNpUpONoH. POpMHpOBAHME SKOJOTHYECKOW KYIBTYpPHl M
9KOJIOTMYECKON TPAaMOTHOCTH HACEJICHHUS.

JdemoncTpanuu

Ioptpetsl: A. I'ym6omabar, K. @. Pynse, H. A. Cesepuos, O. I'ekkens, A. Tencnu, B. H.
Cykaués.

Tabnuuer u cxemsl: «Pa3nensl skonorum», «Metoabl 3konorun», «Cxema MOHUTOPUHTA
OKpYKaroIIeH CpeabD».

Jlaboparopnas padora «l3ydyeHne METOI0B 3KOJOTUYECKUX UCCIIEI0BAHUI.

Tema 7. Opranusmbl 4 cpeia O0UTAHUSA

Oxoyiorudeckue  (GakToppl M 3aKOHOMEPHOCTHM ux neictBus. Kiaccubukamms
9KOJIOTMUECKUX  (akTopoB: abuoThyeckue, OuoOTHUECKHE, aHTpomnoreHuele. OOmue
3aKOHOMEPHOCTH JeHCTBUS 3KoIornyeckux Gaxtopos. [Ipasuno munumyma (K. npenrens, FO.
JIn6ux). TonepaHTHOCTb. DBPHUOMOHTHBIC M CTCHOOMOHTHBIE OPTaHU3MBI.

Abuotnyeckue (paktopel. CBET Kak 3KoJOrndyeckuid gaxrtop. JlefcTBHE pa3sHBIX Y4acTKOB
COJIHEYHOI'O CIEKTpa Ha OpPraHU3Mbl. ODKOJOTMYECKUE TPYIIBl PACTCHHMH M JKMBOTHBIX IIO
OTHOIIEHUIO K cBeTy. CUTHaNIbHAsI poib cBeTa. DoToneproausm.

Temmneparypa kak skojormyeckuii Qaxrop. [leiicTBue Temmeparypsl Ha OpraHU3MBI.
[loMkunoTepMHBIE U TOMONOTEPMHBIE OPraHU3MBblL. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTAHU3MBI.

BrnaxxHocTe Kak skosjoruueckuil ¢akrop. Ilpucnocobnenus pacteHuil K MOANEpKAHUIO
BojgHOro Oananca. Kilaccudukauus pacteHuit 1mo oTHoumleHuro K Boze. llpucmocoGnenus
KUBOTHBIX K U3MEHEHUIO BOJJHOTO PEXKHUMA.

Cpenpl oOuTaHMs OPraHU3MOB: BOJHAs, HA3€MHO-BO3JAYIIHAs, MOYBEHHAs, TIyOMHHAas
MOJIMOYBEHHAsA, BHYTpHOpraHU3MeHHas. DU3HKO-XMMUYECKHE OCOOCHHOCTH Cpell OOUTaHHS
opranu3MoB. [IpucnocoOaeHns opraHu3MoB K *KH3HH B Pa3HbIX Cpeaax.

buonornueckue putmel. Buemnue u BHyTpeHHHE pUTMbL. CyTOUHBIE U TOJIUYHBIE PUTMBI.
[Ipucnoco0aeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSIM YCIIOBUH JKU3HH.

XKuznennsie Gopmbl opranuzmoB. [lonstie o >xuzHeHHOU (opme. KuzHeHHBIE (OPMBI
pacTeHM: JEepeBbsl, KyCTAPHUKU, KYCTAapHUUYKH, MHOTOJIETHHUE TpaBbl, OJHOJIETHUE TpPABBI.
XKuzHneHuole (GOpPMBI KUBOTHBIX: T'MIPOOHMOHTBI, T€OOHMOHTHI, a3pOOHOHTHL. (OCOOEHHOCTH
CTpOEHUS U 00pa3a KU3HU.

buotnyeckne  ¢dakropel. Buasl OMOTHUECKMX  B3aMMOJCHCTBHA:  KOHKYpPEHIIHS,
XHMITHAYECTBO, CUMOMO03 1 ero ¢opmel. [lapazntusm, koomneparus, MyTyaanu3M, KOMMEHCAIN3M
(KBapTUpaHTCTBO, HaxyieOHMYecTBO). Herpoduueckne  B3auMomeWcTBUS  (TONMHUYECKHE,
¢dopuueckue, ¢padbpuueckue). 3HaueHHE OMOTHYECKHUX B3aMMOJAEHCTBMM ISl CYIIECTBOBAHUS
OpraHu3MoB B cpejie oouTanus. [IpuHINI KOHKYPEHTHOT'O UCKITIOUEHHUS.

JdemMoHcTpanuu

Tabnuupl u cxembl: «IKomoruueckue (HakTopel», «CBETOBOU CHEKTP», «IKOJIOTHUECKUE
IPYIIbI )KUBOTHBIX 110 OTHOLICHHIO K CBETY», « I €IIOKPOBHBIE KUBOTHBIEY, «XO0JI0IHOKPOBHBIE
KHUBOTHBIEY», «Du3nonornyeckue ajganTaluu >KUBOTHBIX», «Cpenbl OOUTAHUS OpPraHU3MOBY,
«buonoruueckue puTMby, «KusHennsle GopMbl pacTeHuiny, « KuzneHHble POPMBI KUBOTHBIXY,
«2KocHucTeEMa WIMPOKOIMCTBEHHOIO Jieca», «IDKOCUCTEMA XBOMHOro Jiecay, «llemu nurtanusy,
«XumHnvectBoy, «Ilapazutuzm», «Konkypenius», «Cumomnosy, «KommeHcammuzm».



O6opynoBanue: repbapuu pacTeHHd M JKUBOTHBIX, MPUCIIOCOOJICHHBIX K BIUSHUIO
pPa3IUYHBIX  JKOJOTMYECKUX (aKTOpoB, TepOdapuu CBETOIIOOMBBIX, TEHENIOOUBBIX U
TEHEBBIHOC/IMBBIX PACTEHUI, CBETONIOOMBHIC, TEHEIIOOMBBIE U TEHEBBIHOCIMBBIE KOMHATHBIE
pacTeHus, TepObapuu W KOJUIEKIMHU TEeIJIOMIOOUBBIX, 3UMOCTOMKHX, MOPO30YCTOMYMBBIX
pacTeHMii, uydyena NTHI U 3Beped, repOapuul pacTeHWid, OTHOCAIIUXCS K THUTrpoduram,
kcepoduram, me3oduTaM, KOMHATHBIE PACTEHUS JaHHBIX TPYII, KOJUICKIMH >KUBOTHBIX,
OoOWTAIOLIMX B pa3HbIX cpefax, repOapuu U KOJUIEKIIMM PACTEHUN M >KMBOTHBIX, 00JIaJaronux
yepTaMH TPUCHOCOOJCHHOCTH K CE30HHBIM M3MEHEHHUSM YCIOBHH JKU3HHU, TrepOapuu
KOJUIGKIIMM PACTEHUH M S>KUBOTHBIX PA3JIMYHBIX >KU3HEHHBIX (OPM, KOJUICKIIMH KHUBOTHBIX,
YUYaCTBYIOIIMX B Pa3INYHBIX OMOTUYECKUX B3aUMOJACHCTBUSIX.

JlabopaTtopHasi pabora «BpIsBiIeHHE TPUCTIOCOOICHH OPTAaHU3MOB K BIUSTHHIO CBETAY.

JlabopaTopnasi padora «BbiABIeHHE TPUCTIOCOOJICHUN OPraHU3MOB K BIHSHHIO
TEMIIEpATypPbI».

JlaGopaTopHasi padora «AHAaTOMHUYECKHE OCOOCHHOCTH pACTEHUH U3 pa3HbIX MECT
OoOUTaAHUS.

Tema 8. Dxo0orust BU10B U NOMYJISALUH

DKOJIOTUYECKUE XapaKTepUCTUKH nomymsuuu. [lomynsuus kak OMonoruyeckas cUCTeMa.
Pones HeogHOpomHOCTH cpenbl, (U3NYECKUX OapbepoB M OCOOCHHOCTEH OHMOJIOTMH BHIIOB B
(hopMUPOBaHUH MTPOCTPAHCTBEHHOMN CTPYKTYPHI MOMYJIsiii. OCHOBHBIE MTOKA3aTENU MOMYISIUU:
YUCJIEHHOCTb, IJIOTHOCTh, BO3pACTHAs M IOJOBas CTPYKTYypa, POXKIAAEMOCTb, MPUPOCT, TEMII
pocTa, CMEPTHOCTh, MUTPALIUSL.

DKkojoruyeckas CTpykTypa nomyiasuund. OIeHKa YHMCIEHHOCTH nomynsauuu. JluHamuka
MOMYJISIUAU U €€ peryisiuua. buotnueckuii moTeHman nomyasauuu. MoaeampoBaHie JUHAMUKA
nonynsiuud. KpuBsle pocta uuciaeHHocTH mnonynsauud. Kpusbsle BbDKHMBaHMS. Perymsus
YUCIIEHHOCTU TMOMYJALUNA: POIb (PAKTOPOB, 3aBUCAIIMX M HE 3aBUCAIIUX OT IUIOTHOCTH.
DKojorudeckue crpareruu BuaoB (I- u K-crparerun).

[lonsitue 06 »sKkonoruueckoi Humie Buga. Mectoobutanue. MHoromepHass MoOENb
skosiornyeckol Humm Jx.M. Xatuuncona. Pasmepsl skonornueckoi Humd. [loreHnmansHas u
peann30BaHHAs HUILLU.

Bun kak cucrema nomymnsuui. Apeanbl BUAOB. BHIBI M KX >KM3HEHHBIE CTpaTErUu.
DKOJIOTHYECKUE IKBUBAJICHTHI.

3aKOHOMEPHOCTH TIOBEICHHS W MUTpalUil KUBOTHBIX. buomornueckue WHBA3UU
YY>KEPOJHBIX BUIOB.

JdemoHcTpanuu

[Toptper: Ix. . XaTuynHCOH.

Tabnuuel 1 cxeMbl: «IKOJIOTUYECKUE XapaKTEPUCTUKHU MOMYIsun», «IIpocTpancTBeHHas
CTpPYKTypa monyisiuuu», «Bo3pacTHble mNUpaMuabl oMy, «CKOpPOCTh 3aceieHust
MIOBEPXHOCTH 3€MJIM Pa3IMYHbIMU OpraHusmamu», «Moxenp skosnoruueckod Humum Jhx. .
XaTynHCOHA.

Ob6opynoBanue: repOapuu pacTeHHA, KOJJICKIUHU KUBOTHBIX.

JlabopaTropHnasi pa6ora «I[IpucnocoOneHust ceMsiH paCTeHUN K PACCETICHUION.

Tema 9. Jkon0rus cood1mecTB. IKOITOrHYECKHE CHCTEMBbI.

CoobmectBa opranusmoB. buonenosz u ero crpykrypa. CBs3u MeXAy OpraHH3MaMu B
OuoLeHo3e.



Dkocucrtema kKak oOTkpeiTas cuctema (A. Jkx. Tencnum). DyHKIMOHANBHBIE OJIOKU
OpraHU3MOB B JKOCHUCTEME: NMPOAYLEHTHl, KOHCYMEHTbI, peayLeHThl. Tpoduueckue ypoBHHU.
Tpoduueckue nerm u cetu. AGMoTHYECKHE OJOKK dKOocucTeM. [I0UBBI M WIIBI B HKOCHCTEMaX.
KpyroBopot BewECTB 1 MOTOK SHEPTUU B IKOCHCTEME.

OcHoBHBIE ITOKa3aTeNN YKOCUCTEMBI. buoMacca 1 npoaykius. DKOJI0rH4ecKre TMpaMubl
yucell, 0MOMacchl U YHEPTHHU.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiixu. @nykmyayuu. HampaBieHHbIC
3aKOHOMEPHBIE CMEHBI COOOLIECTB — CyKleccuu. IlepBUuUHBIE M BTOPUYHBIE CYKLECCHUM M HX
NPUYUHBL.  AHTPONIOTEHHBIE BO3JEHCTBUS Ha CykKneccud. KimmakcHoe cOOOILIECTBO.
buopasnoobpasue u mosHoTa KPyroBopoTa BEUIECTB — OCHOBA YCTOMYHUBOCTH COOOIIIECTB.

[IpupoaHbie 3KOCUCTEMBI. JKocucmembvl 03€p U peK. IKocucmemvl Mopeu U OKeaHos.
Oxocucmemvl myHOp, 1ecoe, cmenetl, nyCmvlHb.

AHTpOTIOTE€HHbIE  3KOCUCTEMBI. Arposkocuctema. ArponeHo3. Paznuuus wmexny
AQHTPOIOT€HHBIMH U MPUPOJIHBIMU YIKOCUCTEMAMHU.

VYp6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoakocucTeM. ['opoackas ¢iopa u dayHa.
CunanTponu3amusi TropoAckod  (ayHel. buonormdyeckoe W XO34MCTBEHHOE 3HAYCHUE
arpo3KOCHUCTEM U YPOOIKOCUCTEM.

3aKOHOMEpPHOCTH  (HOPMHUPOBAHHMS  OCHOBHBIX  B3aUMOJCHCTBUH  OpPraHM3MOB B
sKocuctemMax. Ponv kackaonoeo s¢hghexma u 6u00s-30ugpukamopos (kiouegvix 6ud08) 8
@yHxyuonuposanuu  sxocucmem. IlepeHoC dHEPruM W  BEUIECTB MEXKIY CMEKHBIMHU
KOCUCTEMaMH. YCTOMYMBOCTH OpPraHU3MOB, TMOMYISLUUHA U OKOCUCTEM B  YCIOBHUAX
€CTECTBEHHBIX U aHTPOITOT€HHBIX BO3/IEVCTBUM.

Mexanusmbl  8030eticmeus  3a2psA3HEHUU  PA3HLIX  MUNOE HA  CYOOP2aHU3MEHHOM,
OpP2AHUBMEHHOM, NONYIAYUOHHOM U IKOCUCMEMHOM YPOBHAX, OCHOBbl IKOJIO2UYECKO20
HOPpMUPOBAHUS AHMPONO2EHHO20 6030eticmausi. MeTo1oI0rus MOHUTOPUHIAa €CTECTBEHHBIX U
AHTPOIOTE€HHBIX KOCHUCTEM.

JdemMoHcTpanuu

Iloptper: A. JIx. Tencau.

Tabauupl u cxembl: «CTpyKTypa OMOLIEHO3a», «DKOCUCTEMA HIMPOKOIUCTBEHHOI'O JIecay,
«JKocucTeMa XBOMHOTO Jseca», «DyHKIMOHANBHBIE TPYMNNbl OPraHU3MOB B SKOCHUCTEMEY,
«KpyroBopor BemiectB B 3Kkocucteme», «llemnm mmTaHus (macTOWIIHAS, ETPUTHAs)»,
«IKOJOTUYECKAs] MUPAMHIA YUCED», «DKOJIOTHYECKas MUpaMua OMoMacch», « IKOJIOTHIecKas
nupampa sHeprum», «O0pazoBanue Oonota», «llepBuynas cykueccusi», «BoccraHoBieHue
Jgeca Iociie mnoxapa», «9KOCHUCTEMa 03epa», «ArpoueHo3», «KpyroBopor BemIeCTB M MOTOK
SHEPruu B arpoieHosey, «I[Ipumepsl ypboskocuctem.

O6opynoBanue: repOapul pacTEHUN, KOJUICKIIMM HACEKOMBIX, Uydena NTHIl U 3BEpew,
repOapuy KyJIbTYpHBIX U JUKOPACTYIIMX PACTEHUI, aKBaApUYM KaK MOJIENb IKOCHUCTEMBI.

IIpakTnyeckas padora «/3yyenue u onucanue ypoo3KOCHUCTEMBD».

Jla6opaTopuas paGora «l3ydyeHue pazHOOOpa3usi MEIKUX MOYBEHHBIX YWICHUCTOHOTHX B
Pa3HbIX HIKOCUCTEMAX).

IKCKypeHust «IKCKypcUs B THUIHMYHBIM OuoreoneHo3 (B nyOpaBy, Oepe3HsK, €IbHUK, Ha
CYXO/JI0JIbHBIM UM IOMMEHHBIN JIYT, 03€pO, O0I0TO)».

JKCKYpeHus «IKCKYpcHs B arpodKOCHCTEMY (Ha MOJI€ WK B TEIUTMYHOE XO3SHCTBO)».

Tema 10. buocdepa — rinodanbHas IKOCHCTEMA



buocdepa — oOmieruianerapHas o06onouka 3eMid, TA€ CYIIECTBYET WM CYIIECTBOBAla
Ku3Hb. PazButHe npeacrapinenuii o bnocdepe B Tpynax . 3tocca. Yuenue B. . Bepraackoro o
o6nocdepe. O6mactu 6mochepsl u e€ cocras. JKuBoe BemecTBo OHochepsl 1 ero PyHKIUH.

3aKOHOMEPHOCTH cyllecTBOBaHUs Onocgepbl. OcobeHHocTH OMochepbl Kak riaodaabHON
sKocucTeMbl. JluHamuuyeckoe paBHOBecue B Ouocdepe. KpyroBopoTsl BelectB U
OMOTreOXMMHUYECKHE ITUKIIBI (YTIIepo1a, a30Ta). PUTMUYHOCTD siBJIeHHH B Onochepe.

3oHanbHOCTH Ouochepsl. [lonsaTue o 6uome. OCHOBHBIE OMOMBI CYIIN: TYHIpA, XBOIHbBIE
Jeca, CMEIIaHHbIe W HIMPOKOJIMCTBEHHBIE JIeca, CTENH, CaBaHHBI, IIyCTHIHU, TPOIIUYECKHE Jieca,
BBICOKOTOpHBsi. KiluMaT, pacTUTENbHBIN U KUBOTHBII MUP OMOMOB CYIIIH.

Ctpyktypa ¥ (GYHKIUS JKUBBIX CHCTEM, OIICHKA HX PECYpCHOTO IMOTEHIHala |
OouochepHbIX QYHKITUH.

JdemMoHcTpanuu

[optpetsr: B. 1. Bepnanckuii, 3. 3rocc.

Tabauusl u cxemsl: «I'eocdepsr 3emnn», «KpyroBopoT a3orta B npupoje», «KpyroBopot
yriepoja B mpupoze», «KpyroBopot kuciopoaa B npupoae», «KpyroBopoTt Bobl B IPUPOJE»,
«OcHoBHBIE OMOMBI cymm», «Kimmmatndeckue mosica 3emmm», «Tysapa», «Taiiray,
«Cmemannbiii - jec», «lllupokonucTBeHHbit necy, «Ctenb», «CaBaHHa», «IlycThIHY,
«Tponmueckuii gec».

Ob6opynoBaHue: repdapuu pacTeHUH pa3HbIX OMOMOB, KOJUIEKIIUHU KUBOTHBIX.

Tema 11. YestoBek M OKpYy:Kamomas cpeaa

DKoJoruyeckue Kpu3UChl W HMX nOpuuuHbl. Bo3geiicTBue uenoBeka Ha Ouocdepy.
3arpsisHeHUE BO3AYIIHOW cpeabl. OxpaHa Bo3ayxa. 3arpsi3HEHHE BoOAHOW cpeabl. Oxpana
BOJIHBIX pecypcoB. Pa3pymenne noussl. OXpaHa NOYBEHHBIX pecypcoB. MI3MeHeHue KiuMmara.

AHTpONOTEHHOE BO3JCHCTBHE HA pACTUTENbHBIH W JKUBOTHBIK Mup. OxpaHa
PACTUTENBHOTO U XUBOTHOTO MHUpa. OCHOBHBIE MPUHIIMIIBI OXpaHbl MPUPoAbl. KpacHble KHUTH.
Oco60 oxpansiembie npupoaubie Tepputopuu (OOIIT). boranuveckne caapl U 300JI0THYECKUC
MapKH.

OcCHOBHBIE TIPHUHIIUIBI YCTOMYUBOTO PAa3BUTHUS YEIIOBEUYECTBA U MPUPOABI. ParmoHambHOE
IPUPOJIOIONB30BAHUE M COXpaHEHHE OHOJOrMYecKoro pasHooOpazus 3emnu. OOmume
3aKOHOMEPHOCTH TJIO0ATBHBIX SKOJIOTHUECKUX KpU3UCcOB. OCOOCHHOCTH COBPEMEHHOTO KpH3HCa
Y €T0 BEPOSTHBIE TIOCIICACTBHSI.

PazButue MeTOZOB MOHHTOPHHTA pa3BUTHS OINACHBIX TEXHOTEHHBIX IIPOLIECCOB.
Cucmemmnble uccnedosanusi nepexooa K pecypcocoepezaioujeii. U KOHKYPEHMOCHOCOOHOU
sHepeemuxe. buonozuuecrkoe paznoobpasue u duopecypcol. Hayuonanvnvle ungopmayuonmsie
cucmemol, obecneyugarwue 00CMyn K UHGoOpMayuu no COCMOAHUN) OMOENIbHbIX U008 U
akocucmem. OcHo8bl IKOpeaburumayuu SK0CUCmem u cnocobo8 6opvobl ¢ GUONOBPEIHCOCHUIMU.
Pexoncmpykyus mopckux u HazemMHubIX 9KOCUCTNEM.

JdemoncTpanuu

Tabmuuper u  cxeMbl: «3arpsi3HeHHe aTMochepbl», «3arps3HeHHe TUAPocepbD,
«3arpszHenne mouBbl», «[lapHukoBeiii  addexkr», «Ocobo oxpaHsemMble MNPHUPOIHBIC
TEPPUTOPUN», «MOJIENN yIPaBIsSIEeMOTO MUPaY.

O6opynoBanme: (otorpaduu OXpaHSEMBIX pPACTEHUH © KUBOTHBIX KpacHoil KHHTH
Poccuiickoit @enepannu, KpacHoil KHUTH pernoHa.



Yuer paboyeil nporpaMMbl BOCIIMTAHUS

Peanu3zanus BocnutaTreabHOro MOTEHIIMAIA YPOKOB OMOIOTHH MPEeIycMaTpUBAET:

1.

MakcruManabHOE MCTIONBb30BAHUE BOCIUTATENIbHBIX BO3MOXHOCTEH cOnep:KaHHUsS Y4eOHOTo
npeamera «buonorus. YrinyOneHHBIH ypoBeHB» AN (OPMHPOBAHUS Yy OOyYaIOMIUXCS
POCCUNCKUX TPaAULUOHHBIX JYXOBHO-HPAaBCTBEHHBIX U COLMOKYJIBTYPHBIX LIEHHOCTEH,
POCCHIICKOTO0 HCTOPUUECKOTO CO3HAHUSI HA OCHOBE MCTOPUYECKOTO MPOCBEIEHUs; 000D
COOTBETCTBYIOIIETO COJEPkKAHUSA YPOKOB, 3aJaHHUM, BCIOMOTAaTEIbHBIX MaTEpPHANIOB,
MPOOJIEMHBIX CUTYalUd I 00CYKICHUM;

BxiroueHue LeneBbIX OPUEHTHUPOB PE3YIbTATOB BOCHUTAHUSA, UX YYET B OIPEICIICHUU
BOCITUTATEIbHBIX 33/1a4 YPOKOB, 3aHSTHIA;

Bxnrouenue B coaepikaHHE YpOKOB MMpa3JIHUYHBIX M MaMITHBIX JAaT B COOTBETCTBUH C
KaJIEHJapHBIM IIJIAHOM BOCIIUTATEIbHON pabOoThI;

Bre160p METO0B, METOIMK, TEXHOJIOTUN, OKA3bIBAIOIIMX BOCIUTATEIHLHOE BO3JICHCTBUE HA
JUYHOCTb B COOTBETCTBUM C BOCIHTATEIbHBIM HCAJIOM, LIEJIBIO U 33a4aMU BOCIIUTAHUS,
LIEJIEBBIMUA OPUEHTUPAMU PE3YJIbTATOB BOCIIUTAHHS;

[IpuBneuenne BHUMaHUA OOydYarOIIUXCS K LIEHHOCTHOMY acIeKTy M3y4aeMbIX Ha YpOKax
MIPEIMETOB, SIBICHUN M COOBITUN, WHUIMUPOBAHUE OOCYXKIIEHUH, BBICKA3bIBAHUI CBOETO
MHEHHS, BEIPAOOTKH CBOETO JINYHOCTHOTO OTHOIIEHUS K M3y4aeMbIM COOBITHSM, SIBIICHUSIM,
JIULaM;

[IpumeneHre UWHTEpaKTUBHBIX (QopM  y4eOHOW pabOThl —  HMHTEJIEKTYalbHBIX,
CTUMYJIUPYIOIIUX MO3HABATEIbHYI) MOTHUBALMIO, UTPOBBIX METOAMK, JUCKYCCHUH, AAFOIINX
BO3MOKHOCTh IPUOOPECTH OTBIT BEACHUSI KOHCTPYKTHBHOTO JAHMAJIOra; TPYIIOBOM paboThI,
KOTOpast YYUT CTPOUTH OTHOLICHHS U JEHCTBOBAaTH B KOMAaHJE, CIIOCOOCTBYET Pa3BUTHUIO
KPUTHYECKOT'O MBIIIJICHUS;

[ToOyxnenue oOydaromuxcs coOMoAaTh HOPMBI TOBEJEHHUs, MpaBujia OOILIEHUS €O
CBEPCTHUKAMHU W TENAaroTMYEeCKUMH pabOTHUKAMH, COOTBETCTByMOIIHE ykiaaxy MBOY
«Kaproropckass CIII  Nell8», ycraHOBIeHHE U TOAJAEPXKKY J10OpOKEIATEIBbHOM
aTMocdepsl.



TEMATHYECKOE IIVTAHUPOBAHUE

10 KJIACC
Ne HanmeHoBanue pa3ieinoB u KosmuecrBo JIEKTPOHHBIE (HH(PPOBBIE)
n/n TeM NMPOorpaMMbl 4acoB o0pa3oBaTe/ibHbIE pecypchl
Bcero

bu6mmoreka [JOK
1 Bbuonorus xak Hayka 1 https://m.eds00.ru/863e6122
https://m.edso0.ru/863e632a

JKuBbIe cUCTEMBI 1 UX bubmmorexa HOK
2 — 2 https://m.edso0.ru/863e6122
https://m.edso00.ru/863e632a

bubmuoreka [JOK
3 Bbronorust knetku 2 https://m.eds00.ru/863e6122
https://m.edso00.ru/863e632a

XumMuyeckas opraHuzanus bubmmorexa LIOK
4 OLeTKI 10 https://m.eds00.ru/863e6122
https://m.edso00.ru/863e632a

but6mmoreka [IOK
5 CrpoeHue U PYHKITUH KIECTKH 8 https://m.edso0.ru/863e6122
https://m.edso0.ru/863e632a

OOMeH BEIIECTB U bu6mmoreka [IOK
6 npeBpalieHie YHEPTUU B 9 https://m.edso0.ru/863e6122
KIIETKE https://m.edso00.ru/863e632a

HacnenctBennas nundopmanus bubmmorexa LIOK
7 1t peammsam o B KIeTKe 9 https://m.edso0.ru/863e6122
https://m.edso00.ru/863e632a

but6mmoreka [IOK
8 JKU3HEHHBIN UKIT KIETKHA 6 https://m.eds00.ru/863e6122
https://m.edso0.ru/863e632a

Crpoente u hysKu but6mmoreka [IOK
9 OpraHHIMOB 17 https://m.eds00.ru/863e6122
https://m.edso00.ru/863e632a

Pa3smMHOkeHMe U pa3BuTHE Bubmmorexa [OK
10 8 https://m.eds00.ru/863e6122
OpTanHsMos https://m.edso00.ru/863e632a

I'eneTnka — Hayka o bubnunorexa LIOK
11 HACJICACTBEHHOCTH 1 2 https://m.eds00.ru/863e6122
HU3MEHYHUBOCTH OPTaHU3MOB https://m.edsoo.ru/863e632a

3aKOHOMEPHOCTHU Bubmworexa LIOK
12 10 https://m.eds00.ru/863e6122

HACJICACTBCHHOCTHU

https://m.eds00.ru/863e632a
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but6mmoreka [IOK

13 3aKOHOMEpHOCTH 6 https://m.eds00.ru/863e6122
HBMEHAHBOCTH https://m.edso00.ru/863e632a
but6mmoreka [IOK
14 I'eHeTnka yeroBeKa 3 https://m.eds00.ru/863e6122
https://m.edso00.ru/863e632a
bu6mmoreka [JOK
15 Cenekuus OpraHu3MOB 4 https://m.edso0.ru/863e6122
https://m.edso00.ru/863e632a
buorexnonorus u bubmmorexa HOK
16 T 4 https://m.eds00.ru/863e6122
https://m.edso00.ru/863e632a
17 HTtorosoe 3aHaTuHe 1
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11 KJIACC

KoaunuecTtBO
Ne HanmeHnoBanue pa3iesnoB 1 4ACOB DJIeKTpOHHbIe (LU (POBHIE)
n/n TeM NPOrpamMMbl o0pa3oBaTesibHbIE PeCYPChI
Bcero

3apoxaeHUE U pa3BUTHE bubnmoreka [JOK
1 HBOJTIOIHOHHBIX 4 https://m.eds00.ru/863e6122
Mpe/ICTaBICHU B OMOIOTUI https://m.edso0.ru/863e632a

Muxpo3Bosronus 1 €€ bubnmorexa LOK
2 I — 14 https://m.edso0.ru/863e6122
https://m.edsoo.ru/863e632a

MaxkpoaBontonus u eé bubamorexa LOK
3 6 https://m.edso0.ru/863e6122
PESYHRTATH https://m.edsoo.ru/863e632a

[IpoucxoxneHue u pa3BUTHE Brbmiorexa LIOK
4 KUSHH Ha Senile 15 https://m.edso0.ru/863e6122
https://m.edsoo.ru/863e632a

[TpoucxokneHne yeaoBeKa — bubamorera LOK
5 aTpororeres 10 https://m.edso0.ru/863e6122
https://m.edso00.ru/863e632a

DKoJorus — Hayka o

B3aMMOOTHOIIEHUAX bubmuorexa [JOK
6 OpPraHU3MOB U 3 https://m.edso0.ru/863e6122
HaJIOPraHM3MEHHBIX CHCTEM C https://m.edsoo0.ru/863e632a

OKpYyXarolleu cpenou

bu6nmmoreka [IOK
7 OpraHu3Mbl B cpejia 00U TaHHsI 9 https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a

bu6nuorexa LIOK
8 DKOJIOrHst BUAOB U MOMYJISALNI 9 https://m.edso0.ru/863e6122
https://m.edsoo.ru/863e632a

DKOJI0THS COOOIIECTB. bubmmorexa LOK
9 A KONOMIIECKIE CHOTEMEL 12 https://m.edso00.ru/863e6122
https://m.edsoo.ru/863e632a

buocdepa — rnobanpHas Bubmmorexa [OK
10 SKOCHCTEMa 6 https://m.edso0.ru/863e6122
https://m.edso00.ru/863e632a

butmmoreka [IOK
11 YesoBek U OKpy»KaroImas cpea 6 https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
12 O0600111eHIEe U TTOBTOPEHHUE TIO 8
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