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MNOSACHUTEJIBHAS 3AITUCKA

[Iporpamma o yue6HOMY mipenmety "buonorus" (nanee - OMOJIOTHsI) HA YPOBHE CPEIHETO
obmiero oopazoBanus paspadborana Ha ocHoBe DenepanpHoro 3akona ot 29.12.2012 Ne 273-03
«O6 obpaszoBanuu B Poccuiickoit @eneparum»y, ®I'OC COO, KoHienmuu mnpernogaBaHus
yuebHoro npeamera «bHomorus» U OCHOBHBIX IMOJIOKEHUH (enepanbHOil pabouel mporpaMMel
BOCIIMTaHUSI.

VueOnbiii npeamer «buonorusiy yrinyonéunoro yposHs u3ydeHus (10-11 wiaccer)
SBIISICTCSI OJIHUM M3 KOMIIOHEHTOB TpeAMeTHON obnactu «EcTecTBeHHO-HAy4YHBIE MPEIMETHD.
Cornacao mnonoxenusm PI'OC COO mnpodunbHble ydeOHBIE NpPEAMETHI, H3ydaeMmble Ha
yrayOlnEHHOM YPOBHE, SIBIISIFOTCSI criocoOoM muddepeHnranuu o0ydeHusl Ha YPOBHE CPEIHETO
oOmiero oOpa3oBaHUsI U MPU3BAHBI 00ECIIEYUTH MPEEMCTBEHHOCTh MEXTYy OCHOBHBIM OOIINM,
CpPeIHUM OOIIHMM, CPeJIHUM MPOGECCHOHAIBHBIM M BBICIINM OOpa3zoBaHueM. B To ke Bpems
KaX/IbI M3 9THX y4eOHBIX MPEIMETOB JOJDKEH OBITh OPHEHTHPOBAH HA MIPUOPUTETHOE pEIICHHUE
00pa3oBaTeNbHBIX, BOCIMTATEIFHBIX M PAa3BUBAIOIINX 3a/1a4, CBS3aHHBIX C NMpodopueHTanue
oOyJaromuxcss W CTUMYIMPOBAHMEM HWHTEpeca K KOHKPETHOW 00JacTh HAayYHOTO 3HaHUS,
CBSI3aHHOTO C OWOJIOTHMEN, MEIUITMHOM, SKOJOTHEH, TCUXOJOTHUEH, CHOPTOM WJIM BOEHHBIM
JIEJIOM.

[Iporpamma no yueOHomy mipenmMery "buonorus" na€r npeacraBieHHe O LEMH U 3a1adax
u3ydeHus yueOHoro npeameta «buonorus» Ha yriry0a€HHOM ypOBHE, OIpeeNsieT 00s13aTeIbHOE
(MHBapMaHTHOE) TPEIMETHOE COJIep’KaHue, €ro CTPYKTypUPOBAHME IO pasfesiaM U TeMaM,
pacnpeziesieHue 1o KiaccaM, peKOMEH/IyeT MOCIeI0BaTeIbHOCTh U3yUeHHs ydeOHOTro MaTepuania
C y4€TOM MEXKIPEIMETHBIX W BHYTPUIIPEIMETHBIX CBsI3€H, JIOTMKH YYeOHOTO Tpolecca,
BO3pAcTHBIX OcoOeHHOcTel oOydwaromuxcsi. B mporpamme mo Ouosiornu peaau3oBaH MPUHIUI
MPEEMCTBEHHOCTH C H3ydyeHHEeM OWOJIOTMM Ha YpPOBHE OCHOBHOTO oO0miero oOpa3oBaHUs,
Onmaromaps 4eMy IpPOCMATPUBAETCS  HANpaBICHHOCTh Ha  MOCIEAYIOIIee  pa3BUTHE
OMOJIOTMYECKUX 3HAHHWM, OpPUEHTUPOBAHHBIX Ha (OPMUPOBAHME ECTECTBEHHO-HAYYHOTO
MHPOBO33PEHHUS, IKOJIOTUYECKOTO MBIILJICHUS, MPEeICTaBICHUM O 3J0pOBOM 0Opas3e >KHM3HU, Ha
BOCIIUTaHHE OEPEKHOTO OTHOIICHUSI K OKpYKaroIed NpupoaHoW cpene. B mporpamme mo
OMOJIOTHMM Tak)Ke IOKa3aHbl BO3MOXKHOCTU yueOHoro mpeamera «buonorus» B peanuzanuu
tpeboBannii ®I'OC COO x mIaHUPYEeMBbIM JUYHOCTHBIM, METANPEJAMETHBIM W MPEAMETHBIM
pe3ynbrataM o00ydeHHs U B (OPMUPOBAHMU OCHOBHBIX BHIOB Y4eOHO-TIO3HABATEIHLHOM
NEeSITEIbHOCTH OOYYaIoOLIUXCsl [0 OCBOCHHIO COJEP)KaHUSA OHOJOTMYEecKOro oOpa3oBaHHs Ha
yYpOBHE CpeIHero o0miero 00pa3oBaHusl.

VYueOuslii npeamer «buosorus» Ha ypoBHE cpefHero oOuiero oOpa3oBaHHs 3aBepIIacT
Oouosoruueckoe oOpa3oBaHUe B IIKOJE U OPUEHTHUPOBAH HA pacIIUpEHUE U yriayOyieHrne 3HaHul
oOyyaronmuxcs O JKMBOM TPHUPOJE, OCHOBaX MOJEKYISIPHOH M KJIETOYHOM OHOJIOrHUH,
SMOpHOJIOTUHA U OWOJIOTUU Pa3BUTHS, TE€HETUKH, CENEKIMH, OMOTEXHOJIOTUH, HBOJIIOIIMOHHOTO
yUEHUS U IKOJIOTHUH.

N3ydenue yuebHOrO npeamera «buonorus» Ha yriiyOJeHHOM YpOBHE OPHUEHTHPOBAHO Ha
MOATOTOBKY OOY4YaroIIUXCsl K IMOCIEAYIOMIEMY IOJIY4YeHHI0 OHOJIOTHYEeCKOro o0pa3oBaHUs B
BY3ax W OpraHu3alusix cpeaHero npodeccuoHansHoro oopasoanus. OCHOBY €ro cojep KaHus
COCTaBIISIET CHUCTeMa OMOJIOTMYECKUX 3HAHWMM, IMOJIyYEHHBIX NPU H3YYEeHUH OOy4aroIUMUCS
COOTBETCTBYIOLIMX CHCTEMAaTUYECKUX pa3fesoB OHOJOTMM Ha YpPOBHE OCHOBHOIO OOILEro
oOpa3oBanus, B 10—11 knaccax 3Tv 3HaHMA MMOJTy4aroT pa3BuTHE. Tak, paclIMpeHsl U YriayOeHbl
OMOJIOTUYECKHE 3HAHUSA O PACTEHUSX, JKUBOTHBIX, Ipubax, OaKkTepusx, OpraHu3Me uesloBeKa,
Oo0ImMX 3aKOHOMEPHOCTSX JKU3HH, JIOTOJHUTEIbHO BKIIOYEHbl OWOJIOTHYECKUE CBEICHUS
MPUKIIAJHOTO M TOMCKOBOTO XapakTepa, KOTOPbIe MOXKHO HCIIOJIb30BaTh KaK OPHUEHTUPBI JUIS
nocienyouero Bpioopa npodeccun. Bo3moxkHa Takke MHTErpaiys OHOJIOTHYECKUX 3HAHMM C
COOTBETCTBYIOLIUMH 3HAHUAMU, TOJTYYEHHBIMU O0YYAIOIIUMUCS NIPU U3YYCHUH (PU3UKHU, XUMHH,
reorpauu U MaTEeMaTHKH.

CrpykTypa mnporpaMMbl 1o y4deOHOMY mnpeamery "buosorus" orpaxaer CHCTEMHO-
YPOBHEBBII M HBOJIOIMOHHBIN MOJXOAbI K M3y4eHHI0 6uonoruu. CorimacHo UM, U3y4aroTcs



CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTEPHBIC IJISl )KUBBIX CHCTEM Pa3HOIO YPOBHS OpraHHM3alluy,
SBOJIIOLIMM OPraHUYeCKOro Mupa Ha 3emie, COXpPaHEHHsS OHOJIOTMYECKOro pa3HoOoOpa3us
wranetsl. Tak, B 10 kimacce M3y4aroTcss OCHOBBI MOJICKYJSIPHON M KIETOYHOH OHOJIOTHH,
SMOPHONIOTUN M OMOJIOTUM PAa3BUTHUS, TEHETUKU U CEJCKIIMU, OMOTEXHOJIOTUN U CUHTETUYECKOM
OMOJIOTUH, AaKTYyaJU3UPYIOTCS 3HAaHUS OOyJalomuxcss MO OOTaHWKE, 300J0TMH, AHATOMUH,
¢usnonorun venoseka. B 11 kiacce M3y4aroTcsi SBONIONHMOHHOE yYYCHHE, OCHOBBI SKOJOTHU H
yaeHue o ouocdepe.

VYueOHplii npeamer «buosorus» mNpu3BaH OOECIEUYUTh OCBOEHHE OOYy4YaIOUIMMUCS
OMOJIOTUYECKUX TEOpPH H 3aKOHOB, WACH, NPUHLIUIOB M TPAaBWI, JISKAIIUX B OCHOBE
COBPEMEHHOM €CTECTBEHHO-HAy4YHON KapTHHbI MHUpa, 3HAHUHA O CTPOEHHM, MHOTrooOpasuu u
0COOEHHOCTSIX KIIETKH, OpraHu3Ma, NOMYJISIWH, OHOIEHO03a, HKOCHCTEMBI, O BBLIAIOIIMXCS
HAyYHBIX JOCTHIKEHUSIX, COBPEMCHHBIX HCCIICJIOBAHUSAX B OHOJIOTHH, TPUKIAIHBIX aCIEeKTax
Onoslornveckux 3HaHWHA. JIsi pa3BUTHS M TOAIEpKAHUS MHTEpeca 0OydJaromuxcs K OHOJIOTHH
HapsIy CO 3HAUYUTEIFHBIM 00BEMOM TEOPETHYECKOTO MaTepHralia B COJACPKaHUHU MPOTPAMMBI 110
OMOJIOTUM TIPEIYCMOTPEHO 3HAKOMCTBO C HMCTOPHUEHM CTAaHOBJIEHUS U Pa3BUTHSA TOW WIM WHOUN
o0iacTi OMOJIOTHH, BKJIAOM OTEYECTBEHHBIX U 3apyOSKHBIX YUEHBIX B PEIICHHE Ba)KHEHIINX
OMOJIOTUYECKUX U HKOJIOTHIECKUX TIPOOIIEM.

Henb uzydenus yueOHoro npenmMera «buonorus» Ha yriyOl€HHOM ypOBHE — OBJa/IEHUE
00yJaromuMHUCs 3HAHUSAMH O CTPYKTYPHO-(YHKIIMOHAIBHOW OpPraHW3alid JKUBBIX CHCTEM
pa3HOTro paHra W MpHOOpEeTeHNe YMEHUH HCIIOJIb30BaTh ATH 3HAHUS B ()OPMHPOBAHUH WHTEpeEca
K ompeaenéHHon o0macTu MpoeCCHOHATBHONU JESITEIIPHOCTH, CBA3aHHOW C OMOJIOTHEN, WIH K
BBIOOPY Y4€OHOTO 3aBE/IEHHUS JIJIsl TTPOJIOJDKEHHSI OMOJIOTHYECKOTO 00pa3oBaHUsI.

Jloctrxenue 1enn u3ydeHust yuebHoro npeamera «buonorus» Ha yriyOonéHHOM ypoBHE
obecnieunBaeTcs pelIeHUEeM CIIEIYIOIINX 3a/1ay:

OCBOEHHE OOy4JaIOIMMHCS  CHUCTEMbl  OWOJIOTHYECKMX 3HAHWUH: 00  OCHOBHBIX
OMOJIOTMYECKUX TEOPHsIX, KOHUENIMIX, TUIOTe3aX, 3aKOHAaX, 3aKOHOMEPHOCTSAX W MpaBHIIaX,
COCTaBIISIIOIIMX  COBPEMEHHYIO €CTECTBEHHO-HAyYyHYI0 KapTUHY MHpa; O CTPOEHUH,
MHOT000pa3uu U 0OCOOCHHOCTSAX OMOJIOTMYECKUX CHUCTEeM (KJIETKa, OpraHu3M, TOIMYJISIHs, BUJ,
ouoreorieHo3, Ouocdepa); O BBINAIOIIUXCS OTKPBITUAX W COBPEMEHHBIX MCCICIOBAHUSX B
OHOJIOTUH;

O3HaKOMJICHHE  OOy4arommxcsi ¢  MeToJaMH  TO3HAaHUA  KUBOW  MPHUPOJBI:
HCCIIEIOBATEIbCKUMH METOJIaMU OMOJIOTHYECKUX HayK (MOJIEKYJISPHOM U KJIETOYHOI OHOJIOTHH,
SMOPHUOJIOTUN U OUOJIOTMU Pa3BUTHUS, TEHETUKU U CENIEKLHUU, OMOTEXHOJIOTUHU U CUHTETHYECKOMN
OMOJIOTHH, TAJICOHTOJOTHUH, OKOJIOTHM); METOJaMU  CAMOCTOSITENILHOTO  IMPOBEICHUS
OMOJIOTMYECKUX HCCleqoBaHuil B jaboparopun u B mpupoje (HaOiroAeHue, HU3MEpPEHUE,
AKCIEPUMEHT, MOJCIUPOBAHNUE);

OBJIaJIcHUE OOYYaIOIIMMHUCA YMEHHUSMHU: CAMOCTOSITENIbHO HAXOJWUTh, AHAIM3UPOBATH H
MCI0JIb30BaTh OUOJIOTMYECKYIO HH(OPMAIIHIO; MTOJIB30BATHCSA OMOJIOTHYECKON TEPMHUHOJIOTHEN U
CUMBOJIUKOW; yCTaHaBIUBaTh CBS3b MEXKIY pa3BUTHEM OHOJOTMUM M  COLHUAIBHO-
SKOHOMHYECKUMHU U DKOJOTHYECKHMMH MPOOJIeMaMH 4YelIOBEYECTBA; OICHUBATh IOCIEICTBUS
CBOEH JIeATENbHOCTH 10 OTHOIIEHWIO K OKPYXKAIOUIEH NpUPOTHON cpele, COOCTBEHHOMY
3I0POBBI0 M 37I0POBBIO  OKPY)KAIOLIMX Jrojiel; OOOCHOBBIBaTb U  cOOMIONATh  MEphI
npoguIakTUKH MH(PEKITMOHHBIX 3a00J€BaHU, MpaBUia MOBEACHUS B MPHUPOJAE U OOecrieueHus
0€30MacHOCTH COOCTBEHHOM KM3HENEATENIHHOCTH B UPE3BBIYAMHBIX CUTYALUAX MPUPOTHOTO H
TEXHOTEHHOTO XapakTepa; XapaKTepu30BaTh COBPEMEHHBIE HAy4YHbIE OTKPBITHS B 00JIacTH
OHOJIOTHH;

pa3BUTHE Y 00YYAIOIIUXCS WHTEIIEKTYalbHBIX U TBOPYECKHUX CIIOCOOHOCTEH B Tpoliecce
3HAKOMCTBA C BBIJAIONIUMUCS OTKPBITHSIMU U COBPEMEHHBIMHU HCCIIEIOBAaHUSMHU B OHOJIOTHUH,
pemaemMbpIMU €10 TpoOIeMaMH, METOOJIOTHEH OHOJOTMYEecKOro HCCIeI0BaHus, MPOBEICHUS
OKCMEPUMEHTAJIbHBIX HCCIENOBAaHUM, pelIieHrus OWOJOTHMYECKUX 3aJa4, MOJICITHUPOBAHUS
OMOJIOTUYECKUX 0OBEKTOB U MPOLIECCOB;



BOCIIMTAaHUE y OOYYaIOUIMXCS IEHHOCTHOT'O OTHOMICHUS K KMBOH MPHUPOJE B LIEIOM U K
OTHEeNbHBIM €€ OOBEeKTaM U sABICHHSIM; (OPMUPOBAHHE HKOJOTHYECKOW, TE€HETHYECKOU
IPaMOTHOCTH, OOIIEH KyIbTyphl TOBEICHUS B NPUPOJE; WHTETPAllMU ECTECTBEHHO-HAYYHBIX
3HAHUI;

npuobpeTreHue 00yJaroUMHUCA KOMIIETEHTHOCTH B PALMOHAIBHOM MPHUPOIOIOIB30BAaHUN
(cobmomenne TpaBWiI TOBEACHUS B NPUPOJAE, OXpPaHBI BHJIOB, HSKOCHCTEM, OHOC(EpHI),
COXpaHEHUU COOCTBEHHOTO 3J0POBbSI U 3JI0POBbSI OKPYKAIOMIUX JHOJeH (COOI0aeHus Mep
npoduiIakTUKu ~ 3a00JeBaHMM, oOecrieueHUe  OC30MACHOCTH  JKU3HEACATEIHPHOCTH B
Ype3BBIYAHBIX CUTYaLUsIX TPUPOJHOTO U TEXHOTEHHOTO XapakTepa) Ha OCHOBE MCIIOIb30BAHUS
OMOJIOTUYECKUX 3HAHUHN ¥ YMEHUI B TIOBCEHEBHOW KHU3HH;

CO3JaHME YCIOBUM JJIi OCO3HAHHOIO BbIOOpa OOYYAIOIIMMMCS HMHAWBUIYaIbHOU
00pa30BaTeIbHOM  TPAaeKTOPHUH, CIOCOOCTBYIOLIEH MOCIEAYIOUIEMY MNPOPECCUOHATLHOMY
CaMOOTIPE/ICTICHNIO, B COOTBETCTBHM C WHIMBHIyaJTbHBIMH HWHTEPECAMHU M MOTPEOHOCTIMHU
peruoHa.

OOmree uyMciaO 4YacoB, OTBEACHHBIX HA H3Y4YE€HHE OMOJIOTMM Ha YIIyOJE€HHOM YpPOBHE
cpeanero obriero obpasoBanwus, coctaBiser 204 gaca: B 10 wimacce — 102 yaca (3 yaca B
Heneno), B 11 kimacce — 102 yaca (3 yaca B Hefesio).

OTb6op opraHu3anMoOHHBIX  (HOpPM, METOJOB W CPEICTB OOydeHHs  OWOJIOTHUH
OCYILIECTBIISIETCS ¢ YYETOM CHEIU(PHUKU €ro COJep>KaHUs M HANpPaBJIEHHOCTH Ha MPOAOJIKEHHE
OMoJOrMueckoro o0pa3oBaHMs B OPraHU3alUAX CPEAHEro MPOo(EecCHOHAIBHOTO M BBICIIETO
o0OpazoBaHwUsI.

OO0s13aTeNIbHBIM yCIOBHEM TpU 00yueHUU OHOJIOTHMU Ha YriyOJEHHOM YpPOBHE SBIISETCS
MPOBEJCHUE JTA0OPATOPHBIX M TpaKTHYeCKux pador. Takxke ydactue oOy4aronuxcsi B
BBIMIOJIHEHUM  TNPOEKTHBIX M  Y4eOHO-UCCIENOBATEIbCKUX padOT, TEeMaTHKa KOTOPBIX
ONpEeNeNseTcsl Y4YUTEIEM Ha OCHOBE HMEIOLIUXCS MAaTepHalbHO-TEXHHUUYECKMX pECypcoB U
MECTHBIX IIPUPOJHBIX YCIOBHIA.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUS TIPOI'PAMMBI 110 BUOJIOI'MHU HA
YPOBHE CPEJHEI'O OBIIET'O OBPA30OBAHUSA

JIMYHOCTHBIE PE3YJIBTATHBI

®dI'OC COO ycranaBauBaeT TpeOOBaHHMS K pe3yiabTaTaM OCBOCHHS OOyYaIOIIUMHUCS
MIPOrpaMM CpeIHero ooIero 00pa3oBaHusi: TMYHOCTHBIEC, METANPEIMETHBIE U ITPEIMETHBIE.

B cTpykType JIMYHOCTHBIX Pe3yabTaTOB OCBOEHUS] MPOTPAMMBbI 110 OMOJOTHH BBIJICICHbI
CIIEIYIOIIME  COCTABJISIIOIIME: OCO3HAHUE OOYYarOIMIMMHCS  POCCHICKON  TpakIaHCKOM
UJCHTUYHOCTU — TOTOBHOCTHU K CaMOpa3BUTHIO, CaMOCTOSITENIbHOCTH u
CaMOOIIPENICICHUIO, Haluuue Mmomusayuu K OOyYCHHIO OUOJIOTUH, YelleHanpasieHHoe
passumue BHYTPEHHUX yOeKACHUN JTUYHOCTH HA OCHOBE KJTFOUEBBIX IIEHHOCTEH U MCTOPUUYECKHUX
TpaaAuUUN pa3BUTUS OUOJOTMYECKOTO 3HAHUS, 20MOBHOCMb U CHOCOOHOCMb O0YyYaIONINXCs
PYKOBOJICTBOBaTbCSI B CBOEW  JESITENBHOCTH  I[EHHOCTHO-CMBICIIOBBIMM  YCTaHOBKAMH,
MPUCYIIUMH CHUCTEME OMOJIOTUYECKOTO 0Opa30BaHUSs, Haluuue NpasoCcoO3HAHUs IKOJOTUYECKOU
KYJIBTYPBI, CHOCOOHOCMU CNABUMb TIETTU U CTPOUTH )KU3HEHHbIE TIIIaHBI.

JIMYHOCTHBIE pe3yNbTaThl OCBOCHUS MPOTPAMMBbI IO OMOJIOTHH JOCTUTAIOTCS B €HHCTBE
y4eOHOM W BOCIHUTATEIBHON AEATEILHOCTH B COOTBETCTBHH C TPATUIIMOHHBIMH POCCUHCKUMHU
COI[MOKYJBTYPHBIMH, UCTOPUUECKUMHU U JTYXOBHO-HPABCTBEHHBIMHU LIEHHOCTSIMU, MPUHSTHIMU B
oOmiecTBe MpaBUJIaMHU W HOPMAaMH TOBEJIEHHUS U CIOCOOCTBYIOT MpOIlEcCaM CaMOIIO3HAHUS,
CaMOBOCITUTAaHUS M CaMOPa3BUTHSL, Pa3BUTHS BHYTPEHHEHW MO3UILIMU JIMYHOCTH, MATPUOTHU3MA U
YBaXEHUSI K 3aKOHY U MPABOMOPSIKY, YEIIOBEKY TpPyJa M CTaplieMy MOKOJIEHHIO, B3aUMHOTO
yBOXKEHUS, OEpe)KHOTO  OTHONICHHS K  KyJbTYpHOMY  HACIeIUI0 H  TPATUIUSIM
MHOTOHALIMOHAJIBLHOrO Hapoaa Poccuiickoit @enepannu, NpUpoae U OKPYXKAIOIIEH Cpee.

JIM4HOCTHBIE Pe3yIbTaThl OCBOCHHUS YUeOHOTO mpeaMeTa «bruosorush JOHKHBI O TPaXaTh
TOTOBHOCTh U CIIOCOOHOCTH OOYYaIOIINXCsl PYKOBOJICTBOBATHCS CHOPMUPOBAHHON BHYTPEHHEU



MO3UIIMEH JIMYHOCTH, CHUCTEMOM IICHHOCTHBIX OpHEHTAlMW, T[MO3UTUBHBIX BHYTPEHHHX
yOSXKJICHU, COOTBETCTBYIOIIMX TPAJAWIUOHHBIM LEHHOCTSIM POCCHHCKOTO  OOIIECTBa,
paciiMpeHUe >KU3HEHHOIO OIbITAa M OIBITA JIEATEIIBHOCTH B IPOLECCE pealu3ali OCHOBHBIX
HaIpaBJIEHUW BOCIIUTATEIBLHOM JIEATETbHOCTH, B TOM YUCJIE B YACTHU:

1) rpaIaHCKOro BOCIIMTAHUS:

C(OPMHUPOBAHHOCTh TPAKIAHCKON MO3WIMHM  OOYyYaromerocss Kak akTHBHOTO H
OTBETCTBEHHOI'0 WIEHA POCCUIICKOro OOIECTBa;

OCO3HAHHME CBOMX KOHCTUTYLMOHHBIX IpaB M OO0S3aHHOCTEW, YyBA)KEHUE 3aKOHA U
IIPaBOIIOPSIIKA;

TOTOBHOCTh K COBMECTHOUM TBOPYECKOM NEATCILHOCTH MPHU CO3/IaHUN YICOHBIX MPOCKTOB,
pelieHun y4yeOHbIX U TT03HABATEINbHBIX 3a/1a4, BHITIOJIHEHUH OUOJIOTHYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPENENATh COOCTBEHHYIO TO3WIIMI0O 1O OTHOLIEHUIO K SIBJICHUSM
COBPEMEHHOM KU3HU U OOBSICHATH €€,

YyMEHHE YYHUTBIBAaTh B CBOMX JEHCTBUSIX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIIOJICH C pa3HBIMH YOCKIECHUSIMH, KYJIbTYPHBIMUA LIEHHOCTSIMU U COIUATLHBIM
MOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHHYECTBY B TMPOIECCE COBMECTHOTO BBITIOJHEHUS YUEOHBIX,
MO3HABATEIbHBIX U HCCIENOBATENbCKUX 3aad, YBXHUTEIBHOTO OTHOIIEHHS K MHEHHIO
OTIOHEHTOB ITPH 00CYKJIEHUH CIIOPHBIX BOIIPOCOB OUOJIOTMYECKOTO COJIEPKaHUS;

TOTOBHOCTH K TYMaHUTAPHOW M BOJIOHTEPCKOM JESITETLHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIMTAHUS:

c(hopMUPOBAHHOCTHh POCCHICKOMN TpakAaHCKOW MICHTUYHOCTH, MaTPUOTU3MA, YBAKCHUSI
K CBOEMY HapoJly, YyBCTBAa OTBETCTBEHHOCTH Nepel PoAMHON, TOpAOCTH 3a CBOM Kpai, CBOIO
Ponuny, cBOM S3BIK U KYJIBTYPY, IPOILIOE U HACTOSIIIEe MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOIIEHHWE K MPHUPOJHOMY HACIEIUI0 W NaMSATHUKAM [PHUPOJBI,
nocTxkeHusiM Poccnu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/E;

CIIOCOOHOCTh OIICHMBATh BKJIAJ POCCHUMCKMX YYEHBIX B CTAaHOBIIEHHE W pa3BUTHE
OMOJIOTHH, TOHUMaHMSI 3HAUEHUs OMOJIOTUH B TIO3HAHUU 3aKOHOB MPHUPO/IbI, B )KU3HU YEJIOBEKA U
COBPEMEHHOTO OOIIECTBA;

uneiHas  yOexAEHHOCTh, TOTOBHOCTb K CiOykeHHto © 3amure OTeuecTsa,
OTBETCTBEHHOCTH 32 €ro CyAbOy;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMUSI:

OCO3HaHHE JTyXOBHBIX HEeHHOCTEeN POCCUICKOTO Hapoa;

c(OpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMS, STHYECKOTO MTOBE/ICHUS;

CIIOCOOHOCTH OLIEHMBATh CUTYalLlMI0 U MPUHUMATh OCO3HAHHbBIC PEIICHUS, OPHEHTUPYACH
Ha MOPaJTbHO-HPABCTBEHHBIE HOPMBI U IIECHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIAJa B MOCTPOEHUE YCTOWYUBOTO OYIyIIETO;

OTBETCTBEHHOE OTHOILIEHHWE K CBOUM pOIMUTEISM, CO3JaHUI0 CEMbH Ha OCHOBE
OCO3HAHHOTO MPHUHSTHS [IEHHOCTEH CEMEMHON U3HU B COOTBETCTBUM C TPaIUIMSIMHU HApOJOB
Poccuu;

4) 3CTeTHYECKOr0 BOCIIMTAHHUS:

ACTETUYECKOE OTHOIIEHUE K MUPY, BKIIOYasl SCTETUKY ObITa, HAYYHOTO M TEXHHYECKOTO
TBOPUYECTBA, CIIOPTA, TPYAA, OOIIECTBEHHBIX OTHOIICHU;

MMOHMMAaHHE SMOIIMOHAJIBHOTO BO3/IEUCTBUS )KMBOU MPUPOJIbI U €€ IEHHOCTH;

TOTOBHOCTh K CAMOBBIPAKEHHUIO B Pa3HbIX BUJIAX UCKYCCTBA, CTPEMIICHUE IPOSBIIATH
KauecTBa TBOPUYECKON JTUYHOCTH;

5) puzuyeckoro  BocnUTaHUs, (OPMUPOBAHUSA  KYJbTYPbl  3/0POBbI U
IMOIMOHAJIBHOIO 0JIAr OOy YHsI:

MOHMMaHHUE U peasin3alus 3I0pOBOTO U Oe30macHoro o0pasa KMU3HU (37J0pOBOE MHUTAHHE,
coOIoIcHNe TUTUEHHYECKUX MPABUII M HOPM, COATAaHCUPOBAHHBIN PEKUM 3aHITHA U OTHAbIXA,
perynspHas ¢u3nyYecKas AaKTUBHOCTh), OEpPENKHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOTO
OTHOIIEHHSI K COOCTBEHHOMY (PU3NYECKOMY U TICUXMYECKOMY 3/I0POBBIO;



MOHMMAHUE IICHHOCTH TIPaBUJ WHAWBHIYaTbHOTO W KOJUICKTUBHOTO OE30MacHOTO
MOBEJICHUS B CUTYaIUsIX, YTPOKAIOIIUX 3/I0POBBIO U )KU3HU JIOJICH;

OCO3HAHUE TOCJICJICTBUN W HEMPHUATHS BPEIHBIX MPUBBIYCK (YHOTPEOICHUS aTKOTOJISA,
HapKOTHKOB, KypeHHUs1);

6) TPy/10BOr0 BOCIIUTAHMUS:

FOTOBHOCTb K TPYly, OCO3HAHUE LIEHHOCTU MacTEPCTBA, TPY/10J1t00ue;

FOTOBHOCTb K  AQKTHMBHOM  JICATEJIBHOCTM  TEXHOJOTMYECKOW UM  COUUAIBHOM
HaIPaBJIEHHOCTH, CIHOCOOHOCTh WHUIIMHUPOBATh, TUIAHUPOBATH M CAMOCTOSITEIBLHO BBITIOJHSATH
TaKyIo JACSITeIIbHOCTD;

HMHTEpEC K PA3IMYHBbIM cepaM NpoPecCUOHATBHON /EATENbHOCTH, YMEHHUE COBEpLIATh
OCO3HAHHBII BEIOOP OyIyIIeH mpodeccHu U PeaaTn30BhIBaTh COOCTBEHHBIC JKU3HECHHBIC TITAHBL;

TFOTOBHOCTb M CIIOCOOHOCTh K 0Opa30BaHMIO U CaMOOOpPa30BaHUIO HA MPOTHKEHUHU BCel
KU3HU;

7) 3KOJIOTHYeCKOr0 BOCTIMTAHMUSI:

9KOJIOTMYECKH 11€JI€CO00pa3HOE OTHOIIEHUE K MPUPOJIE KaK HCTOYHMKY KU3HU Ha 3emiie,
OCHOBE €€ CYIIECTBOBAHMUS,

MOBBIIIICHUE YPOBHS SKOJOTUYECKOW KYJIbTYPhI: MPUOOPETEHHE OIbITa TUIAHUPOBAHUS
MOCTYIKOB 1 OIICHKH WX BO3MOKHBIX MOCJIEACTBUH TSI OKPYXKAIOIIEH CPEIbI;

OCO3HAaHHE TJI0OATBHOTO XapaKTepa HKOJIOTMUECKUX MpoOJeM U MyTell uX pelieHwus;

CrOCOOHOCTH MCIIOIB30BATh MPUOOPETaEMbIC PY U3YICHUH OHMOJIOTHUH 3HAHHS M YMEHHUSI
MPU PEIICHHH TMPOOJIeM, CBSI3aHHBIX C PaIMOHAIBHBIM TPUPOJIOTIONB30BaHUEM (COOTIOCHUE
MpaBUJI TIOBEACHUS B TPHUPOJE, HAMPABICHHBIX HAa COXpPAaHEHHWE PABHOBECHUSI B JKOCHCTEMaXx,
OXpaHy BHJIOB, SIKOCHCTEM, OHochepbl);

AKTUBHOE HENpPUSTHE NEHCTBUN, MPUHOCAIIUX BpEI OKpYKAloLEeW MPUPOIHOU cpene,
yYMEHHE MPOTHO3UPOBAaTh HEOJIArompUsATHBIE SKOJOTHYECKHE MOCIEACTBUS MPEANPUHUMACMBIX
JNEUCTBUM U MPEIOTBPAILATH UX;

HaJIM4Yue PAa3BUTOTO 3KOJOTUYECKOTO MBIIUIEHUS, SKOJOTHYECKOW KYNIbTYpbI, OIbITa
NEeSITeIbHOCTH  DKOJIOTUYECKOW  HANpaBI€HHOCTH, YMEHHS pPYKOBOJICTBOBAaThCS HMHU B
M03HABATEIbHONW, KOMMYHHUKATUBHOW M COLMAJIbHOM NPAKTHKE, TOTOBHOCTH K YYacTUIO B
MPAKTUYECKON JeSITeIbHOCTH SKOJIOTMUECKON HApaBICHHOCTH;

8) HeHHOCTH HAYYHOI'O MO3HAHUS:

c(OpPMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO
pa3BUTUS HayKM M OOIIECTBEHHON TMPAaKTUKH, OCHOBAHHOTO Ha JWajiore KyjabTyp,
CHOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTa B MOJUKYIBTYPHOM MHUPE;

COBEpUICHCTBOBAHMWE  SI3BIKOBOM M UYWTATEILCKOM  KYJIbTYpPHl  Kak  CpelCcTBa
B3aMMO/ICHCTBUS MKy JIFOJIbMU U MTO3HAHUS MUPA;

MOHUMaHHe CHelu(pUKU OUOJIOTUM KaK HayKd, OCO3HaHHS €€ poiu B (HOPMHUPOBAHHUU
paIMOHATILHOTO HAYYHOT'O MBIIIJICHHS], CO3/IaHUU LIEJIOCTHOTO MPEACTaBICHUS 00 OKPYKaroIIeM
MHpE KaK O eIUHCTBE NPUPOJbI, YEIOBeKa U OOLIeCTBa, B T[O3HAHWU MPUPOIHBIX
3aKOHOMEPHOCTEH U peleHruH MpoodIeM COXpaHEHHs PUPOTHOTO PAaBHOBECHS;

yOeXAEHHOCTh B 3HAYMMOCTU OMOJIOTHH ISl COBPEMEHHOMN IUBIIIM3AIMU: 00eCTIeYeHUSI
HOBOTO YPOBHSI Pa3BUTHS MEIMIIMHBI, CO3[aHHE MEPCHEKTUBHBIX OMOTEXHOJOTHH, CIIOCOOHBIX
pemath pecypcHble MpoOIeMbl Pa3BUTHS YEIOBEUECTBA, MOMCKA MyTeH BBIXOJA U3 TII00ATBHBIX
HKOJIOTHUECKUX Mpo0sieM U oOecrieueHus nepexoa K yCTOMYNBOMY Pa3BUTHIO, PALIMOHAIBHOMY
HCIOJIb30BAHUIO MPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTH B MOJYYCHHH OMOJOTUYECKUX 3HAHUH B LIEJSX MOBBIIMICHUS OOIIei
KYJIBTYPbI, €CT€CTBEHHO-HAYYHOW TPAMOTHOCTH, KaK COCTaBHOM 4YacTH (yHKIMOHAIBHOMN
IPaMOTHOCTH 00yJaroImuxcsi, GopMUPYEMOl PU U3y4EeHUH OHOJIOTHH;

MMOHMMAHHUE CYHUIHOCTH METOJOB TMO3HAHUS, HCIOJIb3YEMBIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIB30BAaTh IMOJIy4ae€Mble 3HAHUS JUIS aHaiu3a W OOBSICHEHHS SBICHUHN
OKPYKAIOIIEr0 MHUpA U MPOUCXOAAIINX B HEM M3MEHEHUH, YMEHHE AeNaTh 000CHOBAHHBIE



3aK/IIIOYCHUA Ha OCHOBC HAY4YHbIX (l)aKTOB U HUMCIOIIUXCA JAaHHBIX C MLOCJIbKO IIOJYUCHUA
AOCTOBCPHBIX BBIBOOB;

CIIOCOOHOCTh CaMOCTOSATENIPHO HCIIOJIb30BATh OUOJIOTMYECKUE 3HAHUS JUIS PEIICHUS
Hp06ﬂeM B PCAJIbHBIX JKU3HCHHBIX CUTYaAlUIX;

0CO3HAHME LEHHOCTH HAYYHOH JeSATeNbHOCTH, TOTOBHOCTb OCYIIECTBIISATh IMPOCKTHYIO U
HCCIIEN0BATENBCKYIO NEATEIbHOCTh HHANBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh U CIIOCOOHOCTh K HEIPEPBIBHOMY OOpa30BaHMIO M CcaMOOOpPa30BaHUIO, K
AKTUBHOMY TIIOJTYUYCHHUIO HOBBIX 3HaHUH 1O OWOJOTMM B COOTBETCTBUH C >KU3HEHHBIMH
MOTPEOHOCTSAMHU.

METAINIPEIMETHBIE PE3YJIbTATbBI

MertanpeameTHble pe3ylnbTaThl OCBOEHUSI yueOHOro mpeamera «buosiorus» BKIHOYAOT:
3HaUYUMBIC JUISI  (OPMHUPOBAHUS MHUPOBO33PEHUS  OOYUAIOMIUXCS  MEXKIUCIHILTHHAPHBIC
(MEXIIpeIMETHBIC) OOIICHAYIHBIC TTOHITHS, OTPAXKAIOIIHNE IIETIOCTHOCTh HAYYHOUH KapTUHBI MUPA
U crienn(UKy METOJIOB TIO3HAHMSI, UCIIOIh3yeMbIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, YHEPTHS,
SIBIICHHE, TPOIECC, CHUCTeMa, HAy4YHbIH ()aKT, MPUHINI, TUNOTEe3a, 3aKOHOMEPHOCThH, 3aKOH,
Teopusi, MCCIIEeOBaHUE, HAOIIOACHUE, M3MEpEHHe, IKCIEPUMEHT W JpYIHe); YHUBEpCabHBIC
yueOHble JIeHCTBUS (IO3HABaTelbHbIE, KOMMYHUKAaTHUBHBIE, PETYISTUBHBIE), 00eCIeUnBaIOLINE
dbopmupoBanue (PyHKIIMOHATLHONW TPAMOTHOCTH U COIMAIBHOW KOMIETEHIMH OO0y4aroIuXcs;
CIIOCOOHOCTD 00yJaronuxcst HCII0JIL30BaTh OCBOEHHBIE MEXIUCITUTUTHHAPHEIE,
MHPOBO33PECHUYCCKUE 3HAHWUS W YyHUBEPCAIbHbIC Y4YeOHBbIC JEHCTBUS B IIO3HABATEIBHOU U
COLIMAIBHON MPAKTHKE.

B pesynapTaTe u3ydeHuss OHOJIOTMM Ha YPOBHE CpeaHero ooOmiero oOpa3oBaHUS Yy
oOyyarorerocst OyayT copMHUpOBaHBI MMO3HABATEIIbHBIC YHHUBEPCAJIbHBIE y4eOHBIC JCHCTBUS,
KOMMYHHMKATHBHBIE YHUBEpCAJbHbIE Yy4YeOHbIE [EHCTBUS, PETYISTUBHbIE YHHUBEpCAIbHbBIE
yueOHbIe IeHCTBUS, COBMECTHAs JESITEbHOCTb.

MertanpeameTHble pe3ylbTaThl OCBOCHHS MPOrpPaMMbI CPEAHEro oOIIero oOpa3oBaHUs
JOJI’KHBI OTPAXKATh:

OBiajeHHe YHUBEPCAJbHBIMU Y4eOHBIMHU MO3HABATEILHBIMH /1ICTBUAMM:

1) 6a3oBbIe JOrHYeCKHE AeHCTBHUS:

CaMOCTOSITENIbHO (OPMYJIMPOBATh U aKTyaJIM3UPOBATh MpoOJieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

WCIOJIb30BAaTh MPH OCBOCHUM 3HAHUUW NPUEMBI JIOTUYECKOTO MBIIUICHUS (aHAIu3a,
CUHTE3a, CpaBHEHUs, Kiaccudukanuu, O0OOOIICHHS), PACKPBIBATh CMBICI OHOJIOTHYECKUX
MOHATHH (BBLIEIATH UX XapaKTepHbIE MPU3HAKU, YCTAaHABINBATH CBSI3U C IPYTUMHU MOHATHIMHU);

OTIPENeNIATh IIeNIM JEATEIbHOCTH, 3a/laBas MapaMeTpbl M KPUTEPUU HX JOCTHXKEHUS,
COOTHOCHUTH PE3yJIbTaThl JESITEILHOCTH C IOCTABICHHBIMHU LEIISIMH;

WCIIOJIb30BaTh OWOJIOTMYECKUE TOHATHS Al OObACHEHUs (PAKTOB U SBICHUHN >KUBOU
MIPUPOJIBI;

CTpPOUTH JIOTMYECKUE pacCyXJIeHus (MHAYKTUBHBIC, ACIyKTHBHBbIC, IO AaHAJIOTUH),
BBISIBIISITh 3aKOHOMEPHOCTH M MPOTHUBOPEUYUS B PACCMATPUBAEMBIX SIBICHUSX, (OPMYIUPOBATH
BBIBOJIBI M 3aKJTIOUEHUS;

MIPUMEHSITh CXEMHO-MOJIENIbHBIE CPEACTBA JIJIsl MPEACTABICHUS CYIIECTBEHHBIX CBS3EH U
OTHOIICHWH B U3y4aeMBIX OHOJIOTHYECKHX OOBEKTax, a TaKXKe MPOTUBOPEUHI pa3HOro poja,
BBISIBIICHHBIX B PA3TUYHBIX HH(DOPMAIMOHHBIX HCTOUYHUKAX;

pazpabaTeiBaTh IJIaH pelieHuss mnpoOiaemMbl ¢ y4ETOM aHalM3a  MMEIOIIMXCS
MaTepHUaTbHBIX U HEMaTEePUATbHBIX PECYPCOB;

BHOCUTH KOPPEKTHBBI B JIESATEILHOCTh, OIICHUBATh COOTBETCTBUE PE3YJIbTATOB LEISIM,
OIICHUBATh PUCKHU TIOCIEACTBUIA NESITEILHOCTH;

KOOPJIMHUPOBATh U BBIMIOJHATH pPabOTy B YCIOBUSX pEaTbHOTO, BHUPTYaIbHOTO U
KOMOMHUPOBAHHOTO B3aWMO/ICHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIIIJICHHE TPH PEIICHUH KU3HEHHBIX TTPOOIIEM.



2) 6a30BbIe HCCJIEA0BATEIbCKHIE el CTBHSA:

BIIQJICTh HABBIKAMU Y4eOHO-MCCIIECA0BATEILCKON U IPOSKTHOW NEATEIHPHOCTH, HAaBBIKAMU
paspernieHus mpoosieM, CHoCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSTEIBHOMY MOWMCKY METOJIOB
pEIICHUS MPAKTUIECKHX 3a7a4, IPUMEHEHUIO Pa3IMYHbIX METOJIOB MIO3HAHUS;

WCIIOJIb30BAaTh PA3JIMYHBIC BUIBI JIEATEIHHOCTH IO IOJYYCHHUIO HOBOTO 3HAHHWS, €T0
HWHTEPIIPETAINH, TPEOOPA30BAHUI0 M MPUMEHEHHUIO B y4EOHBIX CHTYalHsSX, B TOM YHCJIE TPU
CO37aHUH Y4EOHBIX U COIMAIILHBIX MPOCKTOB;

(hopMHpOBATh HAYYHBIM THIT MBILJICHUS, BIAJICTh HAYYHON TEPMUHOJIOTHEH, KITFOYCBBIMU
MOHATHSIMHA B METOJIaMU;

CTaBUTH M (POPMYIHPOBATH COOCTBEHHBIC 3a/1auu B 0Opa30BATCILHOUW JIEATEIBHOCTH H
KU3HECHHBIX CHTYAIIHSIX;

BBISIBIISITh TTPHUYMHHO-CJICICTBEHHBIC CBSI3M W aKTyaJIM3WPOBATh 3aJlady, BBIJIBHTATh
TUNOTe3y €€ peIIeHUs, HAaXOJUTh apryMEHTBI JUIS JOKAa3aTeJbCTBA CBOUX YTBEPIKJICHUH,
3aJ1aBaTh MapaMeTPhl U KPUTEPUN PEIICHUS;

AQHAIM3WPOBATh TIOJIydEHHBIC B XOJIE PEIICHUS 3aJa4dl Pe3ylIbTaThl, KPUTHYCCKH
OIICHUBATH UX JJOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBHSIX;

JaBaTh OIIEHKY HOBBIM CHUTYaIUsIM, OTICHUBATH TPHOOPETEHHBIN OIIBIT,

OCYIIECTBIISITh IEJICHANPABICHHBIA TOUCK TIEPEHOCAa CPEJICTB U CIIOCOOOB NEHCTBUS B
pohecCHOHANTBHYIO CPENy;

YMETh TEPCHOCHUTh 3HAHWS B TIO3HABATCIBLHYIO W  TMPAKTHYECKYIO  OOJIACTH
KU3HECSITSILHOCTH;

YMETh HHTETPUPOBATH 3HAHKS U3 PA3HBIX NMPEJIMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIE WJCH, NpeIaraTh OPUTHHAILHBIC TOJXOIBI M PEIICHHUS, CTaBUTH
pOOJIEMBI M 33]1a9H, JOTYCKAIOIINE Al TePHATHBHBIC PEIICHUSI.

3) pabora ¢ uHpopMaIUeii:

OPHEHTHPOBATHCS B PA3IUYHBIX MCTOYHUKAX HHPOpMAHK (TEKCTe y4eOHOTO TMOCOOus,
HAYYHO-TIOMYJISIPHOM JIUTEpaType, OMOIIOTHYECKUX CIOBAPSX W CHPABOYHUKAX, KOMITBIOTEPHBIX
0a3ax naHHBIX, B HHTepHeTre), aHAIM3UPOBATh WH(POPMAIIUIO PA3MYHBIX BUIOB U (GOpM
MPECTaBICHHS, KPUTHUECKH OI[CHUBATH €€ JJOCTOBEPHOCTh U HETIPOTUBOPEUUBOCTE;

(dbopMynHpOBaTh 3ampOCHl U MPHUMEHSATh PAa3JIMYHbIC METOJbl MpPHU IOWCKE U 0TOOpe
Onostornyeckoit nHMopMaIK, HeOOX0JMMOH JIJIsl BEITIOJTHEHUS YI€OHBIX 3a/1a4;

pHOOpETaTh ONBIT KCIOJIB30BAHUS HH(DOPMAIIMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTHH,
COBEPILIEHCTBOBATh KYJIBTYPY aKTUBHOTO MCIIOJIB30BAHUS PA3JIMYHBIX TIOUCKOBBIX CHCTEM;

CaMOCTOSITEIIEHO BBIOMPATh ONTUMAIBHYIO (OpPMY MPEACTaBICHHUS OUOJOTHUECKON
nHpopManuu (cxembl, TpaduKu, TUarpaMmbl, TAOJIUIIbI, PUCYHKH U IPYTOe);

WCIIOJIb30BaTh HAYYHBIM SI3bIK B KayeCTBE CPEJICTBA MPU padboTe ¢ OHMOJIOTHYECKOMN
uHpOpMaIMeH: TPUMEHSATh XUMHUYCCKUE, (PU3UYECKUE M MATEMaTHYCCKUE 3HAKU U CHUMBOJIBI,
dbopmynbl, abOpeBHAaTypy, HOMEHKIATYpy, HCIIOJb30BaTh U MpeoOpa3oBhIBATh 3HAKOBO-
CHUMBOJIMUECKUE CPEIICTBA HATJISTHOCTH,

BJIQJICTh HAaBBIKAMHU pACIO3HABAaHUS M 3allUThl WHPOpPMAaNUHU, HHOOPMAIIHOHHON
0€30IaCHOCTH JIMYHOCTH.

OBiageHHne YHUBEPCAJIbHBIMH KOMMYHUKATUBHBIMU A€ CTBUSIMH:

1) o6menne:

OCYILIECTBIISITh KOMMYHHUKAIIUU BO BCeX cdepax KU3HU, aKTHBHO YUaCTBOBATH B JIUAJIOTE
WM TUCKYCCHUU TIO CYIIECTBY 00CYykJaeMoil TeMbl (yMEHHE 3ajaBaTh BOIMPOCHI, BBHICKA3bIBATH
CYXJECHUS OTHOCUTEIIbHO BBITIOJHEHUS TMIpeajaraeMoil 3ajaud, Y4YUTHIBATh HMHTEPECHl H
COTJIACOBAHHOCTD MO3UIUHN APYTrUX YUACTHUKOB JTHANIOTA WU JTUCKYCCHH);

pacmo3HaBaTh HeBepOAJbHBIE CPEJICTBA OOIICHUS, TMOHUMATh 3HAYCHHE COIUATBHBIX
3HAKOB, MPEANOCHUIOK BOSHUKHOBEHUS KOH(DIUKTHBIX CUTYallUi, yMETh CMST4aTh KOHQIUKTHI U
BECTH MIEPETOBOPHI;



BJIQJICTh Pa3IMYHBIMU CIIOCOOAMHU OOIIEHHS U B3aWMOJCHCTBHS, OHUMATh HAMEPEHHS
IPYrUX JIOJIEH, MPOSIBISATh YBAKHUTEIHHOE OTHOIICHHWE K COOSCETHUKY U B KOPPEKTHOH (opme
(bopMynHUpOBaTh CBOHM BO3PAKCHUS;

pa3BEPHYTO M JIOTMYHO H3JIaraTb CBOIO TOYKY 3PEHHSI C MCIIOJIB30BAHUEM SI3BIKOBBIX
CPEICTB.

2) cOBMeCTHAsI 1eSITeJIbHOCTh:

[IOHUMAaTh U UCHOJIb30BaTh MPEUMYIIECTBA KOMAHJHON U MHAMBUIyaJIbHON pabOThl IpU
peneHnr OMOJIOTHYECKON MpoOIeMbl, 000CHOBBIBATh HEOOXOAMMOCTh MPUMEHEHHUS TPYIIIOBBIX
(dbopM B3aMMOJCHCTBUS MPH PEIICHUH y4eOHOH 3a1auu;

BBIOMpATh TEMAaTHUKy M METOJIbI COBMECTHBIX ICUCTBUH C Y4ETOM OOIIMX MHTEPECOB H
BO3MOYHOCTEHN Ka)/I0T0 WieHa KOJIJIEKTUBA;

MPUHUMATh 1IeJM COBMECTHON JAEATEIbHOCTH, OpPraHU30BBIBATH WU KOOPAWHUPOBATH
JNEUCTBUA MO €€ JIOCTHKEHHUIO: COCTaBJIATh IUIAH JEWCTBHM, PacHpeneisiTh PO C Y4ETOM
MHEHUH Y4aCTHUKOB, OOCYXIaTh pe3yJIbTaThl COBMECTHOM paboTHI;

OIIEHMBATh Ka4e€CTBO CBOETO BKJIA/a U KaXKJOI0 YYaCTHUKA KOMaH[Ibl B OOIIMNA pe3yabTaT
0 pa3pabOTaHHBIM KPUTEPUSIM;

npeaiaraTb HOBBIE MPOEKTHI, OLEHUBATh HJIEU C MO3UIMH HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAUMMOCTH;

OCYILIECTBJISITh TO3UTHUBHOE CTPAaTErMUecKOe TIOBEJEHUE B pA3JIMYHBIX CHUTYaIUsX,
MIPOSIBJIATH TBOPUYECTBO U BOOOpake€HUE, ObITh HHUIIMATUBHBIM.

OByajeHHe YHUBEPCAJbLHBIMHU PEryJISTUBHBIMH JelCTBUSIMU:

1) camoopranu3amnmus:

HCII0JIb30BaTh OWOJIOTWUYECKUE 3HAHUSA JUIsl BBIABJICHHSA MpoOJIeM M UX pElIeHUs B
KU3HEHHBIX U Y4EOHBIX CUTyaLUsX;

BBIOMPATh HA OCHOBE OMOJIOTMYECKUX 3HAHUM 1IEJIEBbIE U CMBICIIOBBIE YCTAHOBKH B CBOMX
JNEUCTBUAX M IOCTYIKax IO OTHOLIEHUIO K >KMBOW IPHUPOJE, CBOEMY 3IO0POBBIO M 3J0POBBIO
OKPYKAOIIHNX;

CaMOCTOSITEJIBHO OCYILIECTBIIATh IMO3HABATENIbHYIO JEATEIbHOCTb, BBISBIATH NMPOOIEMBI,
CTaBUTh M (HOPMYIUPOBATH COOCTBEHHBIC 3aJa4ll B 00pa30BaTEIbLHOW JCATEIBHOCTH |
YKU3HEHHBIX CUTYaLHsX;

CaMOCTOSITEJIBHO COCTABIIATh IUIAH PELICHUs IPOOIEMbI C yUETOM UMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MO>KHOCTEH M IIPEANOYTEHUH;

JlaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

paclIupATh PaMKU y4€OHOTO IIPeMETa Ha OCHOBE JIMYHBIX MPEAINOYTECHUH;

Jies1aTh OCO3HAaHHBIN BBIOODP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTh 3a PELLICHUE;

OLICHUBATh IPUOOPETEHHBIN OIIBIT;

crocoOCTBOBAaTh (OPMHUPOBAHUIO M MPOSIBICHUIO LIMPOKOW 3PYAULUU B  Pa3HbBIX
001acTsAX 3HaHUM, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTEIbHbIN U KYIbTYPHBIH YPOBEHbD.

2) CaMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CHUTyalllsIM, BHOCUTb KOPPEKTHBBI B JAEATEIbHOCTbH, OLICHUBATh
COOTBETCTBUE PE3YJIBTATOB LEIISM;

BJIaJIeTh HaBBIKAMU [T03HABATEIbHON peduieKCuu Kak 0CO3HAHMS COBEPILAEMbIX AU CTBUIA
Y MBICIMTEIBHBIX MPOIECCOB, UX PE3YJIBTATOB U OCHOBAHHM, NCIOIb30BATh MPUEMBI peduIeKCuu
JUIsl OLIEHKU CUTYalluH, BbIOOpa BEPHOTO pEIIECHUS;

YMETbH OLIEHUBATh PUCKHU U CBOEBPEMEHHO NIPUHUMATD PELICHHUS 10 UX CHUKEHUIO;

IIPUHUMATh MOTHBBI U ApIYMEHTHI APYTUX [IPU AHATIU3€ PE3YJIbTATOB JESATEIBHOCTH;

3) npuHsiTHE Ce0sT M IPYTUX:

MPUHUMATH ce0sl, TOHUMasi CBOM HEJIOCTATKU U JJOCTOMHCTBA;

IIPUHUMATh MOTHBBI U apTyMEHTBI IPYTUX MPU aHAINU3E PE3yJIbTaTOB ACATEIbHOCTH;

MIPU3HABATH CBOE MPABO U MPABO JPYTUX Ha OLIMOKH;

pa3BUBaTh CIOCOOHOCTh TOHUMATh MHP C TIO3ULIUHU JPYToro YeloBeKa.



MNPEIMETHBIE PE3YJIbTATBI

[IpenmeTHbie pe3ynbTaThl OCBOCHHUS COAEp)KaHUs ydueOHOoro mpeamera «buonorus» Ha
yrIIyOnéHHOM YpOBHE OPUEHTUPOBAHBI Ha obecrieueHue poUIEHOTO
oOyyenus oOyuaromuxcs Ononoruu. OHM BKIIIOYAIOT: CHEHU(PUUYECKHE U1 OMOJIOTUN HaydHBIE
3HaHUS, YMEHHUS W CIOCOOBI JEWCTBUH MO OCBOCHMIO, MHTEPIPETAlMd M TpeoOpa3oBaHUIO
3HAHWH, BUJBI JCSITEILHOCTH TI0 TOJTYYCHUIO HOBBIX 3HAHWW M WX MPUMEHEHHUIO B Pa3IMYHBIX
y4eOHBIX, a TaKKe B pCEAIbHBIX JKU3HEHHBIX CHUTyanusX. IIpeaMeTHble pe3yinbTaThl
MPEJCTABIICHBI TI0 TOAaM U3yUCHHUS.

[IpenmerHnsie  pe3ynbTaThl OCBOEHHsI ydeOHoro mpenmera «buonorms» B 10
Kjlacce JIOJKHBI OTPaXaTh:

c(OPMHUPOBAHHOCTH 3HAHUI O MECTE M POJIM OMOJIOTUU B CUCTEME €CTECTBEHHBIX HAyK, B
(OpPMHPOBAHUH €CTECTBEHHO-HAYYHOW KAPTUHBI MHpa, B IMO3HAHWUU 3aKOHOB MPHUPOIBI U
pelIeHny MpodieM palroHaIbHOTO IPUPOIONOIB30BaHUS, O BKJIJIe POCCUMCKUX U 3apyOeKHBIX
VYEHBIX B pa3BUTHE OMOJIOTHUH;

BJIQJICHUE CHUCTEMOM OMOJIOTMYECKUX 3HAHMM, KOTOpas BKIIIOYAET: OCHOBOINOJAraromiue
OMOJIOTUYECKHE TEPMHUHBI W TIOHSATHA (KWU3HB, KJIETKA, OpraHu3M, MeTaboJM3M, TOMEOoCTas,
CaMOpEeryJslns, CaMOBOCIIPOU3BEEHHUE, HACIEICTBEHHOCTh, N3MEHUUBOCTb, POCT U Pa3BUTHUE),
ononornueckne Teopun (kimerouHas teopust T. I1lIBanmna, M. Illneiinena, P. Bwupxona,
XpoMOCOMHasi Teopusi HacieacTBeHHOCTH T. Moprana), yaenust (H. U. BaBunoBa — o menTpax
MHOT000pa3usi U MPOUCXOKJEHUS KYJIbTYpPHBIX PACTEHUH), 3aKOHBI (€IMHOO0Opa3usi MOTOMKOB
MIEpPBOrO MOKOJIEHUS, PACIIEIUICHUS, YUCTOThHI TaMeT, HE3aBUCUMOT0 HacnenoBanus . Mennens,
TOMOJIOTUYECKHX PSIJAOB B HacieACTBeHHOW wu3MeHunBoctd H. WM. BaBwmiioBa), mpUHIHIIBI
(KOMIJIEMEHTapHOCTH);

BJIaJICHHE OCHOBHBIMU METOJAMH HAYYHOT'O MO3HAHUS, UCIIOJIb3YeMbIX B OMOJIOTHUECKUX
HCCIIE0BAHUSX JKUBBIX 00BEKTOB (OMHUCAHKE, U3MEPEHHE, HAOII0IEHNE, SKCIIEPUMEHT);

YMEHHE BBIIEIATH CYIIECTBEHHBIE NMPU3HAKU: BUPYCOB, KJIETOK MPOKAPHOT U 3YKapHOT,
OJIHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPraHM3MOB, B TOM uucje OakTepuid, rpubOB, pacTeHUH,
KUBOTHBIX U YEJIOBEKa, CTPOCHUSI OPTAaHOB M CUCTEM OPraHOB PACTEHMI, )KUBOTHBIX, YEIOBEKA,
MIPOLIECCOB  JKM3HENEATENbHOCTH, MPOTEKAIOIIMX B OpraHU3Max pacTeHWM, »KUBOTHBIX U
YeJioBeKa, OMOJIOTHYECKUX MPOIIECCOB: 0OOMEHa BemecTB (MeTabomM3M), IPEBPAIICHUST SHEPTHH,
OposkeHHsl, aBTOTPO(HOTO0 U TeTepoTpo(PHOro TUMOB MUTaHHS, (HOTOCHMHTE3a U XEMOCHHTE3a,
MHTO3a, MeH03a, raMeToreHe3a, SMOpUOTeHe3a, MOCTAIMOPUOHAILHOTO Pa3BUTHUS, PAa3MHOKECHHUS,
WHIUBUAYAIBHOTO PAa3BUTHUS OpraHum3Ma (OHTOreHe3a), B3aUMOJICHCTBHUSI T'€HOB, I'eTepO3HcCa,
HCKYCCTBEHHOT'O 0TOODA;

YMEHHE YCTaHABJIMBATh B3aUMOCBSI3M MEXKIY OpraHOMJIaMH KJIETKH U UX (QYHKUHAMH,
CTPOEHUEM KJIETOK Pa3HbIX TKaHEeW M UX PYHKIUIMH, MEXKIY OpraHaMu U CUCTEMaMH OPTraHOB y
pacTeHMii, >KMBOTHBIX W 4YelOBeKa W UX (YHKUUAMH, MEXIYy CHCTEMaMUd OPraHOB M UX
GYHKIHMSAME, MEKIy dTanmamMu oOMEHa BEIIeCTB, 3TalaMy KIETOYHOTO IHKIA U >KMU3HEHHBIX
LUKIOB OPraHU3MOB, JTanamMu A3MOPHOHAIBHOTO pA3BUTUSA, TEHOTUIIOM U (PEHOTHUIIOM,
(dheHoTUIIOM U (haKTOpaMu Cpe/ibl OOUTAHHMS;

YMEHHE BBISBIATH OTIUYUTEIbHBIC MPU3HAKU JKUBBIX CHUCTEM, B TOM YHCJE PACTCHHIA,
KUBOTHBIX U YEIIOBEKA;

YMEHHE HCIIOIb30BaTh COOTBETCTBYIOIINE apTyMEHThI, OMOJOTUYECKYIO TEPMUHOJIOTHIO
Y CUMBOJIMKY JUTSI T0Ka3aTeIbCTBA POICTBA OPraHU3MOB Pa3HBIX CHCTEMAaTHYECKUX TPYIIIL,

YMEHHME pellaTh OHOJOTHYeCKHe 3aJayd, BBISBISATH MPUUUHHO-CIEICTBEHHBIE CBS3U
MEXIY HCCIEeTyeMbIMU OHOJIOTUYECKUMHU TMIPOLIECCAMH U SBIICHUSMH, JENaTh BBIBOABI U
MIPOTHO3bI HA OCHOBAHUH TOJTYUYE€HHBIX PE3YIbTaTOB;

YMEHHE BBHITIONHATH J1a00paTOpHBIE U MpaKTUYecKhue paboThl, COOMOIATh MpaBUia MPH
paboTe ¢ yueOHbIM U 1a00paTOPHBIM 000PYIOBAHUEM;

YMEHHME BBIIBUTATh THIOTE3bI, MPOBEPATh HUX OKCIHEPUMEHTAIbHBIMU CpPEICTBAMH,
dbopMynupys 1eNTb UCCeI0BaHNUs, aHATU3UPOBATh TOJTyYEHHBIE PE3YyIbTATHI U I€TIaTh BHIBOIBI;



YMEHHE y4acTBOBaTb B Y4eOHO-MCCIIEIOBATENbCKONW paboTe 1Mo OMOJIOTHH, SKOJIOTHH H
MEIUIMHE, TPOBOJMMON Ha 0a3e IIKOJbHBIX HAYYHBIX OOMIECTB, M IMYOJUYHO NPEACTaBIATH
MOJIyYEHHBIE PE3Yy/IbTAaThl HA YYCHUYECKUX KOH(DEPEHIUX;

YMEHHUE OIICHMBATh O3THUYECKUE aCHEeKThl COBPEMEHHBIX HCCIEIOBAaHUI B obOiactu
OMOJIOTUM W MEAMLUHBI (KIOHHPOBAaHUE, HCKYCCTBEHHOE OIUIOJIOTBOPEHUE, HAIPABICHHOE
M3MEHEHHE T€HOMA U CO31aHHUE TPAHCTEHHBIX OPraHU3MOB);

YMEHHUE OCYILECTBIIATH OCO3HAHHBINA BBIOODP Oyaymieil mpodeccnoHaabHON AeATeIbHOCTH
B o0OiacTu OWOJIOTHUHM, MEIUIMHBI, OWOTEXHOJIOTUH, BETEPUHAPUH, CEIBCKOTO XO3SHCTBA,
MUIIEBOM MPOMBIIUIEHHOCTH, YIAyOlsTh IO3HABaTElIbHBIH MHTEpPEC, HAlpaBiICHHbIA Ha
OCO3HAHHBII BBIOOP COOTBETCTBYIOIIEH Tpodeccnu ¥ MPOJOIDKEHHE OHOJIOTHYECKOrOo
00pa3oBaHus B OPraHMU3aIMSIX CPEIHEr0 MPO(HECCHOHAIBHOTO U BBICIIETO 00pa30BaHMUs.

[IpeameTrHsie  pe3ynbTaThl OCBOEHUs yueOHoro mpeamera «buomorus» B 11
Klacce NOJKHBI OTPAKATh:

c(OpPMHUPOBAHHOCTH 3HAHUI O MECTE U POJIM OMOJIOTUU B CUCTEME €CTECTBEHHBIX HAYK, B
(hOpMHPOBAaHHH COBPEMEHHON €CTECTBCHHO-HAYYHOW KapTHHBI MHUpPA, B IMO3HAHWUU 3aKOHOB
MPUPOJIBI M PEHICHUH JKOJOTHYECKHX MPOOJIEeM YeIIOBEUeCTBa, a TaKKe€ B PEIICHUH BOIIPOCOB
PaIMOHAIBLHOTO TIPHPOJIOTIONB30BaHUSA, W B (OPMHPOBAHUHM IIEHHOCTHOTO OTHOIICHHS K
pUpojie, OOIIECTBY, YEIOBEKY, O BKJAJE€ POCCHICKUX M 3apyOEKHBIX YUEHBIX-OMOJIOTOB B
pa3BuTHE OMOJIOTHH,

YMEHHUE BJIAJETh CUCTEMON OMOJIOTHYECKUX 3HAHWH, KOTOpasi BKIIIOYAET OTPE/ICICHUS U
MMOHMMAHKWE CYIIHOCTH OCHOBOIIOJIATAIOIIMX OHOJIOTHYCCKMX TEPMUHOB W TOHATHH (BUI,
sKocucTeMa, Oumocdepa), Owonormueckue Teopun (dBotonMOHHAs Teopus Y. JlapBuHa,
CUHTETHYECKass Teopusi 3Bororuu), yaeHus (A. H. CeeproBa — o0 myTsSX W HampaBJICHUSIX
ssomonnn, B.U. BepHaackoro — o 6uochepe), 3akoHsl (reHeTHuueckoro paBHoBecus Jx. Xapau
n B. Baiiab6epra, 3apoasmmeBoro cxonactBa K. M. bapa), mpasuna (muaumyma HO. JluOuxa,
AKOJIOTUYECKOU MUPpaMUIbl SHEPTHH ), TUNOTE3bI (TUroTre3a «mupa PHK» V. I'nnbepra);

YMEHHME BIAJIeTh OCHOBHBIMM METOJIaMU HAy4YHOIO TO3HAHMs, HCIOJIb3YEMbIMU B
OMOJIOTMYECKUX MCCIEIOBAHUAX JKUBBIX OOBEKTOB M HKOCHUCTEM (OMHCaHUE, H3MEpEHue,
HaOII0/IeHNE, SKCIIEPUMEHT), ClIoco0aMu BBISIBIIEHUS M OLICHKH aHTPOIOTEHHBIX M3MEHEHHH B
MIPUPOJIE;

YMEHHE BBIJENATh CYIIECTBEHHbIE MPHU3HAKU: BHUJOB, OMOTE€OIEHO30B, JKOCHUCTEM U
ouocdepsl, CTaOMIM3UPYIOIIETO, IBUXKYIIETO U Pa3pbIBAIOLIEIO €CTECTBEHHOTO O0TOOpa,
QIJIONATPUYECKOTO M CUMIIATPUUYECKOTO BUI000Pa30BaHNs, BIMSHUS JABIKYLIIUX CHIJI ABOJIIOLUU
Ha TeHOo(OH]I MOMYJISIUU, NPUCTOCOOIEHHOCTH OPraHU3MOB K Cpele OOMTaHMs, YepeIOBaHUs
HaMpaBJICHUH IBOJIOLUHU, KPYTOBOPOTA BEIIECTB U MOTOKA SHEPTHH B SKOCUCTEMAX;

YMEHHME YCTaHABIUBATh B3aUMOCBSI3M MEXKAY MPOIECCAMU 3BOJIOLUH, JBIKYITUMU
CHJIaMU aHTPOIOTeHe3a, KOMIOHEHTAMHU PAa3JIMYHbIX 3KOCHUCTEM U MPUCIOCOONICHUSMU K HUM
OpPraHU3MOB;

YMEHHE BBISBISATH OTIUYMUTEIbHBIC TNMPU3HAKU JKUBBIX CHCTEM, MPUCHIOCOOICHHOCTH
BUJIOB K cpene oOuTaHus, aOUOTHYECKUX U OMOTHYECKMX KOMIIOHEHTOB HKOCHCTEM,
B3aMMOCBSI3€il OPraHU3MOB B COOOIIECTBAX, aHTPOMOTEHHBIX U3MEHEHUN B HKOCHCTEMAax CBOEH
MECTHOCTH;

YMEHHE HUCTOJB30BaTh COOTBETCTBYIOIIME apTyMEHTHI, OHOJOTHYECKYI0 TEPMUHOJIOTHIO
U CHUMBOJIUKY Ul JO0Ka3aTelbCTBA POJICTBA OPraHM3MOB PAa3HBIX CHUCTEMATHYECKUX TPYII,
B3aMMOCBSI3U OpPTaHU3MOB M Cpelbl OOMTaHWS, €AMHCTBA YEJOBEUECKUX pac, HEOOXOTUMOCTU
COXpaHEHHUsT MHOT000pasusi BUIOB M HKOCHCTEM KaK YCIOBHUS COCYIIECTBOBAHUS MPHPOJABI U
4elI0BEYECTBA;

YMEHHE pellaTh OHOJOTHYECKHE 3aJayd, BBISBISTH MPUUYUHHO-CIIEICTBEHHBIC CBSI3U
MEXIY HCCIEeIyeMbIMU OHOJIOTUYECKUMHU TMPOILIECCAaMU U  SIBJICHUSMH, [I€NaTh BBIBOABI H
MIPOTHO3bI HA OCHOBAHUH TOJTYUYE€HHBIX PE3yIbTaTOB;



YMEHHUE BBITIOJHATH JTAOOPATOPHBIE U MPAaKTUYECKHE padOThl, coOMI0NaTh MpaBHUia MpU
paboTe ¢ yaeOHBIM U Ta00PATOPHBIM 000PYIOBAHHUEM;

YMEHHUE BBIIBUIaTh THIOTE3bl, IMPOBEPSITh HUX OKCIEPUMEHTAIBHBIMU CPEICTBAMH,
bopmMynupys 1eNb UCCIeIOBAHMS, aHATH3UPOBATh MOJIYYEHHBIE PE3yIbTaThl U JIEJIaTh BHIBOJIBL;

YMEHHUE YYacTBOBATh B Y4E€OHO-MCCIIEIOBATENBCKOW paboTe MO0 OMOJIOTHHU, SKOJIOTUU H
MEIUIMHE, TPOBOJMMON Ha 0a3e IIKOJBHBIX HAYYHBIX OOIIECTB, U MyOIWYHO NPEACTABIATH
MOJTy4CHHBIEC PE3YIbTAThl HA YICHUIECKUX KOH(DEPEHIIUSX;

YMEHHUE OIICHUBATh TUIOTE3bl M TEOPUH O MPOUCXOXKACHUU IKHU3HH, YEJIOBEKA H
YeJIOBEUECKUX pac, O NPUYMHAX, MOCIEACTBUSAX M CIOCO0AX TMPEIOTBPALICHUS TII0OATBHBIX
W3MEHEHHI B Onocdepe;

YMEHHUE OCYILECTBIIATH OCO3HAHHBIN BBIOOP OymyIiei mpodeccHoHanbHOM e TeTbHOCTH
B oOmacT OWOJIOTUH, OKOJOTHH, TIPHPOJIONIONB30BaHUS, MEAUIUHBI, OHOTEXHOJOTHH,
TICUXOJIOTUH, BETEPUHAPUH, CEIHCKOTO XO3SICTBA, MHIIEBOW MPOMBIIIJICHHOCTH, YIIyOJsTh
M03HABATEIbHBI WHTEPEC, HaIPaBJICHHBII HAa OCO3HAaHHBIM BBIOOP COOTBETCTBYIOILEH
npodeccun M TMPOJOJDKEHHE OHOJIOTHYECKOTro 00pa3oBaHUS B OPraHU3alUsAX CpPEIHEro
poheCcCHOHAIBHOTO U BBICIIIET0 00pa30BaHU.

COJEPKAHUE OBYYEHMUSA

10 KJIACC

ConepkaHre TPOTrpamMMBbl,  BBIJICTIEHHOE  KVYPCUBOM, HE BXOIUT B  IPOBEPKY
rocynapcTBeHHOU urorosoit arrectanuu (I'MA).

Tema 1. buoJsiorust Kak HayKa

CoBpemeHHast 6uosiorusi — KoMIiekcHasi Hayka. Kpatkast uctTopusi pa3BuTusi OMOJIOTHU.
buonoruueckne Hayku M u3ydaemble UMH MpoOsieMbl. DyHIaMeHTanbHbIE, NPUKIATHBIE U
MTOUCKOBBIE HAYYHbIE UCCIIEOBAHUS B OMOJIOTHH.

3HadyeHne OWOJOTMU B (POPMUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHBI
mupa. Ilpodeccun, cBsizanHble ¢ Owuosnorueld. 3HaueHHE OWOJIOTMM B  MPAKTHUECKOM
NEeSITebHOCTH YeJlOBEKa: MEIUIMHE, CEJIbCKOM XO3SHCTBE, IPOMBIIUIEHHOCTH, OXpaHe
MIPUPOIBI.

JdemoHcTpauuu

Ioptpetsl: Apucrorens, Teodpact, K. Jlunneis, XK. b. Jlamapk, Y. [apsun, V. I'apseii,
I'. Mennens, B. WU. Bepuanckuii, W. II. IlaBnos, N. W. MeunukoB, H. W. BaBuios, H.
B. Tumodeen-Pecosckuii, [x. Yorcon, ®@. Kpuk, JI. K. benses.

Tabauiel 1 cxeMbl: «CBSI3b OMOJIOTUH € IPYTMMH Haykammuy, «Cucrema OMOJOTrHYeCKUX
HaYK».

Tema 2. ’)KuBble cUCTeMBbI U X H3Y4YeHHE

JKuBble cucTeMbl Kak nmpeaMeT uydeHus ononoruu. CBONCTBA KUBBIX CUCTEM: €IMHCTBO
XMMHUYECKOTO COCTaBa, JUCKPETHOCTh M IEJIOCTHOCTh, CIOXKHOCTh U YHOPSAOYEHHOCTH
CTPYKTYpBI,  OTKPBITOCTb,  CaMOOPTaHU3AILIMs, CaMOBOCIPOU3BEACHUE,  Pa3APaKUMOCTH,
M3MEHYUBOCTh, POCT U pa3BUTHE.

YpoBHU OpraHM3alii KUBBIX CHCTEM: MOJIEKYISPHBIA, KICTOYHBIA, TKaHEBBIN,
OpraHU3MEHHBIH, NOMYISIUOHHO-BUOBOM, DKOCHUCTEMHBIN (OMOTEOIICHOTUYECKHUIA ),
ouoctepnsiit. [Iporeccsl, mpoucxoasie B *KUBbIX cucTeMax. OCHOBHBIE MPU3HAKH KHUBOTO.
Kuzsp kak hopma cyiiecTBoBaHUS MaTepuu. Hayku, n3ydaromine KUBbIe CHCTEMbI Ha Pa3HBIX
YPOBHSIX OpraHU3allnu.

N3ydenne xuBbIX cucteM. MeTosl Ononorudeckoid Hayku. Habmionenwe, nsmepeHue,
JKCIIEPUMEHT, CHUCTeMaTHh3anus, MeraaHanu3. [loHsTHe O 3aBUCUMOW U HE3aBUCUMOU
nepemeHHoi. IlnanupoBanue skcnepumenta. IloctaHoBka u mnpoBepka runote3. Hymepas
runore3a. [loHusTue BEIOOPKH U €€ JOCTOBEpHOCTh. Pazdpoc B Onosnornueckux nanHbeix. OleHKa



JIOCTOBEPHOCTH IIOJIyYEHHBIX pe3yabTaToB. [IpHYnHBI HCKaXKEHUS PE3YIbTATOB dKCIIEPUMEHTA.
IloHATHE CTATUCTUYECKOIO TECTA.

JdeMoHcTpanuu

Tabmuuel 1 cxembl: «OCHOBHBIE NPU3HAKH KU3HM», «BHOJIOTHYECKHE CHUCTEMBI,
«CBoiicTBa )KMBOW MaTepumn», «YPOBHHU OpPraHU3aluu KUBOU NpUpoas», «CTpoeHHEe )KUBOTHOU
KIeTkn», «TkaHu  KUBOTHBIX», «CHCTEMBl OpraHOB  YEJIOBEUECKOI0  OpraHu3May,
«buoreornenos», «buocdepa», «MeToabl U3ydEHUS KUBOU IPUPOIBD».

O6opynoBanue: 1abopatopHoe  oOopyAOBaHUE  JiA  MPOBEICHUS  HAOJIOJACHHIA,
U3MEPEHUH, SKCIIEPUMEHTOB.

IIpakTnueckas padora «/cnoyib30BaHKUE pa3IMYHBIX METOJOB MPU M3YYEHHM >KUBBIX
CUCTEMM.

Tema 3. Buosorust KJIeTKu

Knetka — cTpykTypHO-(yHKIIMOHAIbHAS €QUHMIIA JKUBOTO. VICTOpUS OTKPBITUS KIIETKU.
Pa6oter P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M. Illneiinen, P. Bupxos).
OCHOBHBIE MOJI0KEHUS COBPEMEHHOMN KJIETOYHOM TEOPUHU.

MeTopl MOJNEKYISIpHOM M KJIETOYHOM OHOJIOTMU: MHKPOCKOIUS, XpomaTtorpadus,
anekrpodope3, METOJl MEUYeHBIX aroMoB, JuddepeHnrnaibHoe UeHTpUudyrupoBaHue,

KyJIbTUBUPOBaHHE KIIETOK. M3yuenue puKrcuposanHvix KIemOoK. DneKTpOHHAs
MUKpockonust. Konghoxanvras mukpockonus. Bumanvhoe (npusicusnennoe) usyueHue Kiemox.
JdeMoHcTpauuun

[optpersl: P. I'yk, A. JleBenryk, T. [lIBann, M. lllneinen, P. Bupxos, K. M. bap.

Tabauiel 1 cxeMbl: «CBETOBOW MUKPOCKOI», «DIEKTPOHHBIN MHUKpockom», «lctopus
Pa3BUTUSI METOJIOB MUKPOCKOITHI.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MUKpOTpENnapaTbl pacTUTEIbHBIX, KUBOTHBIX U
OaKTepPHATBHBIX KIETOK.

IIpakTHyeckasi padora «3ydueHne METOIOB KJIETOUYHOM Onosiornn (XpoMarorpadus,
anektpodopes, nuddepennuanpHoe eHTpudyruposanue, [1LIP)».

Tema 4. XuMu4yeckasi opraHu3anus KJIeTKH

XUMHYECKUH COCTaB KIETKU. Makpo-, MUKpPO- U yJIbTPAMHUKpPO3JIEMEHThl. Bona u e€ posb
KaK pacTBOPUTEINA, pEarcHTa, ydacTue B CTPYKTYPUPOBAaHUU KIJIETKH, TEIUIOPETYJIALHH.
MuHepanbHbI€ BEIeCTBa KJIETKH, UX OMosoruyeckas pojb. Pojib KaTHOHOB M aHHOHOB B KJIETKE.
Oprannueckue BemiecTBa KiIeTku. buonorndyeckue nosmMepsl. benku. AMUHOKUCIOTHBIN
cocraB 0enkoB. CTpyKTypbl Oe1KkoBOI MoseKyinbl. [lepBuunas cTpykrypa Oenka, nenTHHas
cBs3b. BropuuHas, TpeTuyHasi, yeTBepTHUHas CTpyKTypbl. JleHaTypauus. CBolicTBa O€JIKOB.

Knaccudukanus 6enkoB. buonornyeckue pyHkunu 60enkoB. /Ipuonui.

VYraeBojbsl. MoHOcCaxapuabl, JUcaxapujbl, OoJUrocaxapuabl M mHojucaxapuiasl. OOmuii
IUIaH CTPOEHUs M (PU3MKO-XMMHUYECKUE CBOWCTBA YIJeBOJOB. buonormueckue QyHKIUH
YIJIEBOJIOB.

Jlumuger.  T'mapodunsHO-THApOdGOOHBIE  cBoiicTBa.  Kiaccudukanus — JUNUAIOB.
Tpurmuuepunasl, pochosunuael, BOCKU, creponasl. buonornueckue ¢pynkunu nunuaos. Ooume
cBOMcTBa OHOJOrMYECKMX MeMOpaH — TEeKydecTb, CIIOCOOHOCTb K CaMO3aMbIKaHUIO,
MIOJIYTIPOHUIIAEMOCTD.

Hyxneunossie kucnotsl. [IHK u PHK. Crpoenne HyknenHoBbIX kuciotT. Hykneotumpl.
[Tpunnun kommuiementapHoctu. IlpaBuno Yaprapga. Crpykrypa JJHK — nBoiinas criupadisb.
Mecronaxoxaenue u 6nosnorndeckue ¢pynkiun JJHK. Buasr PHK. ®ynxkiun PHK B kietke.

Crpoenne monekynsl AT®. Makpoapruueckue cBsa3u B Mosiekyine AT®. buonorndeckue
¢ynkuuun  AT®. BoccraHOBIEHHbIE NEPEHOCUYMKHM, HX (yHKIMH B KiIeTke. [pyeue
HYK1e03uompugocgpamoi (HT®). CexBeHupoBaHue JHK. Memoowi 2EHOMUKLU,
MPAHCKPUNIMOMUKY, NPOMEOMUKU.



CrpykTypHass OHOJOTHs: OMOXMMHYECKHE U OMO(PU3NYECKUE HCCIEIOBAHMS COCTaBa U
MPOCTPAHCTBEHHOW CTPYKTYphl OHMOMOJEKYl. Modenupoganue cmpykmypvl u  QyHKyuil
Ouomonexyn u ux komniekcos. Komnvromepuuiii ousaiin u opeanuveckuii cunmes 6UOMONEKY U
UX HenPUPOOHBIX AHATI0208.

JdeMoHcTpanuu

Hoptpertst: JI. Tlomunr, JIx. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®pankinun, ®. Crnrep,
C. Ilpy3unep.

Jluarpammel: «PacripesienieHie  XMMHUYECKHX O3JEMEHTOB B  HEXUBOW  MPUPOJLY,
«Pacnpenenenne XUMUYECKUX 2JIEMEHTOB B )KMBOU IIPUPOJACH.

Tabmuuer u cxembl: «Ilepuonndeckas TabauIa XUMUYECKUX DIEMEHTOBY, «CTpoeHne
MOJIEKYNbl BOJbI», «BemiectBa B cocraBe opraHuzMoBy», «CTpoeHuE MOJIEKYJbl OeliKay,
«CTpyKTYyphI 0€TTKOBOM MOJIEKYIBI», « CTpOEHHUE MOJIEKYJT YTIIEBOIOBY», «CTpoeHNEe MOJIEKYJT
munuaoBy», «HykiennoBbie KUCIOTh, «CTpoeHne MoeKyasl ATDy.

O6opynoBaHue: XMMUYECKas ITOCyAa U 000pyi0BaHUE.

JladopaTopHas padora «OOHapykeHHEe OEITKOB ¢ TOMOIIbIO KAYECTBEHHBIX PEAKITUI».

JladopaTopHas padora «/ccienoBanue HyKJIEMHOBBIX KUCIIOT, BBIJCIEHHBIX U3 KIETOK
Pa3IUYHbBIX OPraHU3MOBY.

Tema 5. CTpoenue u pyHKuMHU KJIETKH

Tumel KIETOK: dyKapuOTHUYeCKass WM TpokapuoTudeckas. CTpyKTypHO-(QYHKIIHOHATHHBIC
00pa3oBaHUs KIETKH.

Ctpoenne mpoOKapUOTHYECKON KiIeTKU. KierouHnas cTeHka OakTepuid W apxeil.
OcoOeHHOCTH CTpOEHUs TeTepoTpo(PHON U aBTOTPO(PHON MPOKAPHOTUUECKUX KIETOK. MecTo u
POJIb MPOKAPUOT B OMOIIEHO3AaX.

Crpoenue u (HyHKITMOHUPOBAHUE FYKAPHOTHIECKOH KieTkH. [Ima3smMarnueckas memOpaHa
(urazmanemMma).  CTpykTypa IIa3MaTHYeCKoW MeMOpaHbl. TpaHCHOpPT BEIIECTB uepes
MIa3MaTH4eckyl0 MeMmOpaHy: mnaccuBHBIM (muddy3us, obmeruénHas auddy3us), aKTHUBHBIA
(mepBUYHBIA W BTOPUYHBIM aKTHBHBIN TpaHcropt). Ilomymponumaemocts meMOpansl. PaGora
HaTPUH-KaJIMEBOTO Hacoca. DHAOIUTO3: MUHOIIUTO3, (paromuTo3. Dk301uTo3. Kinetounas cTeHka.
CtpykTypa v GyHKIIMU KJIETOYHOW CTEHKH PaCTeHUM, IPHOOB.

Hurommaszma. Iluto3omb. Llutockener. [IBukeHue nurToriazmbl. OpraHoujibl KIETKH.
OpnoMeMOpaHHbIe OpraHOUIbl KJIeTKH: 3Haomnazmatuueckas ceth (DIIC), anmapar ['onbmxw,
JU30COMBI, MX CTpoeHue M ¢yHKuMH. B3auMocBs3b OAHOMEMOpPAHHBIX OPraHOUAOB KIIETKH.
CtpoeHue rpaHyIsIpHOTO peTUKyinyMa. Mexanusm uanpasnenus oeakos ¢ IIIC. CunHte3s
pacTBopuMbIX  OenkoB. CuHTE3  KJIETOUHBIX  MeMOpaH. [mankuii  (arpaHyssipHBIi)
sHAOIUIa3MaTHUeCcKuii peTukynyM. CekpetopHas QyHkuus anmnapara [onbmxu. Moougukayus
benxos 6 annapame I onvodicu. Copmuposka benxos ¢ annapame I onv0xcu. TpaHCTIOPT BELIECTB
B KiIeTke. Bakyonu pacturensHbix Ki1eTok. Knetounsiii cok. Typrop.

[TonmyaBTOHOMHBIE OPraHOWABI KIETKWA: MHUTOXOHAPUH, IUIACTUIBL [Ipoucxooswcoenue
mumoxouopuii u naacmud. Cumouocenes (K.C. Mepexckosckuii, JI. Mapeynuc). Ctpoenue u
GYHKIMM  MUTOXOHIpHM ¥ 1uiactui. llepBuyHble, BTOpPUYHBIE U CIOXKHBIE TUIACTHIbBI
(OTOCHHTE3UPYIOUINX JIYKAPUOT. XJOPOIIACTHI, XPOMOIUIACTBI, JIEHKOIUIACTHI  BBICIIMX
pacTeHuN.

HemeMm6pannbie opranoussl kietku CtpoeHue U GyHKIMH HEMEMOPAHHBIX OPTraHOUIOB
KiIeTku. Pubocomsl.  [lpomesicymounvie  unramenmol. MUKPOPUIAMEHTBL. AKmunosbie
Muxkpoguramenmol.  MpblllIedHbIC KIIETKU. AKmuHosbie KOMNOHEeHMbl HeMbIULEeYHBIX
xk1emox. Mukpotpyoouku. Knetounsiii rieHTp. CTpoeHHe U JBUKEHHE KT'YTUKOB U PECHUYEK.
MukpoTpyOouku nutoriasmsl. Llentpuons. benku, accoyuuposanusvie ¢ MUKpODUIAMEHMAMU U
Mukpompybouxkamu. MomopHuvie 6enxu.

Anpo. O6onouka sapa, XpOMaTUH, KapUOTLIIa3Ma, SIIPBIIIKHA, KX CTPOCHHE U (PYHKIIUU.
Snepusiii 6emKOBBIM MaTpuKc. [IpocTpaHCTBEHHOE PACMOJIOKEHHE XPOMOCOM B HMHTEep(ha3HOM



anpe. Jyxpomamun u cemepoxpomamur. benku XxpomaTuHa — FTUCTOHBL. Junamuxa s0epHou
060.10uKU 8 Mumo3se. oepnviil mparcnopm.

Knerounble  BkmtoueHus. CpaBHUTENbHAs  XapaKTEPUCTUKA  KIETOK  JyKapuoT
(pacTuTeNnbHOM, )KUBOTHOM, IPUOHON).

JdeMoHcTpanuu

Hoptperst: K.C. MepexkoBckuit, JI. Maprymnuc.

Tabmuuel u cxembl: «CTpOeHHE JYKApPUOTHUYECKOW KIETKH», «CTpoeHHe >KUBOTHOM
KIeTKn», «CTpoeHue pacTUTeNbHON KIETKN», «CTpoeHue MUTOXOHAPUUY, «Aapo», «CrpoeHue
MPOKAPUOTUYECKON KIETKH.

O6opynoBaHHe: CBETOBOW MMKPOCKOI, MHUKpOINpEnaparbl pPAacTUTENbHBIX, >KMBOTHBIX
KJIETOK, MUKPOIIpenaparbl OaKTepuanbHbIX KIETOK.

JlabopaTopHas padora «/3yueHne CTpOCHHS KIETOK Pa3IMYHBIX OPTaHU3MOBY.

IIpakTnueckas padora «l3yueHue cBOMCTB KJIE€TOUHOI MEMOpPaHBI».

JladbopaTopHnas padora «VccienmoBanue mia3mMoiiu3a M JEIIa3MoJii3a B PACTUTEIIbHBIX
KIIETKax».

IIpakTnueckas padora «/3yuenue 1BUKEHUS TUTOIIa3Mbl B PACTUTENIBHBIX KIETKaX.

Tema 6. O0MeH BellleCTB H MPeBpPAallleHHe YJHEPTHUH B KJIETKe

AccUMWIALNS U TUCCUMWISILIAA — JIBE€ CTOPOHBI MeTabosn3Ma. Tunsl oOMeHa BEIIeCTB:
aBTOTPOQHBIK ¥  TerepoTpoHbIl. VYuacTHe KucIOpojJa B  OOMEHHBIX  IpOIleccax.
OHepretuyeckoe oOecrnieueHue kieTku: npespamieHue AT®D B 0OMEHHBIX Mpolleccax.
depMeHTaTUBHBIM XapakTep peakuuid KieToyHoro metadonm3ma. depMeHTHl, WX CTpOEHHE,
cBoiictBa u MmexaHusMm JeiictBus. Kodepmentsl. Otnuuus (pepMEHTOB OT HEOpPraHMYECKUX
Karanu3aTopoB.  benku-akTuBaTtopbl W OCNKU-UHTHOUTOPBI.  3aBUCHUMOCTh  CKOPOCTH
(hepMEHTAaTUBHBIX PEAKIIUH OT Pa3IMYHBIX (PaKTOPOB.

[lepBuyHBIN CHMHTE3 OPraHUMYECKUX BEHIECTB B KiIeTKe. DOTOCUHTE3. AHOKCULEHHbIU U
oxkcueenHvlll pomocunmesz 'y oOaxkmeputi. Ceemocobupalowjue nueMeHmvl U NUSMEHNbl
peaxkyuonnoz2o yenmpa. Ponb xjmoporuiactoB B mpouecce gorocuHre3a. CBeToBas U TEMHOBas
daspl. omoovixanue, Cz, Cs u CAM-munvr pomocunmesa. TIpoayKTUBHOCTh (POTOCHHTE3A.
Brnusinue pa3nuynbix pakTopoB Ha CKOPOCTh POTOCHHTE3a. 3HAUCHHE (DOTOCHHTE3A.

Xemocunre3.  Pa3zHooOpazue  OpraHM3MOB-XEMOCHHTETHUKOB:  HUTPUDULUPYIOIIHE
OakTepuu, kene300akTepuu, cepoOaKkTepuu, BOJOPOIHbIE OaKTepru. 3HAYCHHE XeMOCUHTE3a.

Amnaspobnbie opranu3mbl. Buabl 6poskenus. [IpoaykTel OpokeHUs: M UX HCIOIb30BaHHUE
Yel0BEKOM. AHa’3poOHble MHUKPOOPraHU3Mbl KaK OOBEKTHl OMOTEXHOJOTMH M BO30YAUTENH
0ose3Hei.

AdpoOHBIE OpraHu3Mbl. DTarbl 3HEpreTudeckoro obmena. [loAroToBUTENbHBIN ATarl.
I'mukonan3 — 6eCKUCIOPOAHOE PACHICTIICHUE TITFOKO3BI.

buonornueckoe okucieHue, Wi KIETOYHOE JibIxaHue. Poiab MUTOXOHApUI B Ipoleccax
OMOJIOTUYECKOTO OKHUCIICHUS. Huknuueckue peakLui. OxucnurenpHoOE
dbochopunupoBanue. Iuepeuss membpannoeo epaduenma npomornos. Cunmes ATD: paboma
npomountotl AT®-cunmaszvl. IlpeumyiectBa a’poOHOro NyTH OOMEHa BELIECTB IMepel
aHadpOOHBIM. DPPEKTUBHOCT SHEPIETUYECKOTO OOMEHa.

JdemMoncTpanuu

Hoprperst: [Ux. [Ipuctinu, K. A. Tumupsases, C. H. Bunorpanckuii, B. A. DHrensrapar,
I1. Mutuenn, I'. A. 3aBap3uH.

TaOmuuel n_cxembl: «@oTocuHTe3», «IHEpreTHueckuii oOmen», «bnocunres OGenkay,
«Crtpoenue pepMeHTa», «XeMOCHUHTERY.

O6opynoBaHue: CBETOBOI MUKPOCKOI, 000pyI0BaHUE ISl IPUTOTOBJICHUS IOCTOSIHHBIX
U BPEMEHHBIX MUKPOIIPENapaToB.

JlaGopaTtopHas padora «/3yyeHue KaTaJIUTHYECKON aKTHUBHOCTH (epMEeHTOB (Ha
IIpUMEPE aMUIIa3bl WM KaTallasbl)».




JlabopaTopHasi pa6ora «M3ydeHne (HEepMEHTATHUBHOIO pACIICIUICHUS MEPOKCHIA
BOJIOPOJIa B PACTUTEIIbHBIX U )KUBOTHBIX KJIETKAX).

JlabopaTopHasi padora «CpaBHeHHE TPOIIECCOB (POTOCHHTE3a U XEMOCHUHTE3a.

JladopaTopHas padora «CpaBHEHUE POLIECCOB OPOKEHUS U JIBIXAHUSD.

Tema 7. Hacnencreennass nngopManms 1 peaju3anus eé B KieTKe

Peakuuu matpuyHoro cuntesa. IIpuHIUN KOMIIJIEMEHTAPHOCTH B pEaKLUAX MAaTPUYHOTO
cuHTe3a. Peammsanms HacienctBeHHOW wuHGopMmanuu. ['eHeTHYeckuid KOJI, €ro CBOMCTBA.
Tpanckpunuusa — marpuusbiii cuate3 PHK. [IpuHnmne! TpaHCKpunuuu: KOMIUIEMEHTApHOCTD,
aHTUNAPAJUIEIbHOCTh, aCUMMETPUYHOCTb. Cospesanue mampuynvix PHK 6 sykapuomuueckoii
knemxe. Hexooupyrowue PHK.

Tpancnsanus u e€ stanel. Yuactue TpancnopTHeix PHK B OnocunTese Oenka. YcioBus
o6uocunTesa 6enka. Koauposanue amuHokucioT. Poiabs pubocom B Ouocunrese 6emnka.

Cospemennvie npeocmasgnenust o cmpoenuu 2enog. Oprauuszanysi reHoMa y MpoKapuoT U
SyKapuoT. Perynsuus aKTHUBHOCTM T€HOB Yy TmpokapuoT. [mmorte3za omepona (P. XKaxoO,
XK. Mano). Monexynsapuvie mexanusmvl dKcnpeccuu 2enog y aykapuom. Ponv xpomamumna 6
peayaayuu pabomsl 2enos. Perynsauns 0OMeHHbIX polieccoB B KieTke. KieTounslii romeocras.

Bupychl — HekieTouHble GOpMBI )KM3HU U oOnUraTHble napa3utbl. CTpoeHHE NPOCTHIX U
CIIOKHBIX BHUPYCOB, PETPOBUPYCOB, OaktepuodaroB. Kuzmnennvui yuxn JHK-coodepocawjux
supycos, PHK-cooepoicawux supycos, baxmepuoghazos. Obpammuas mpanckpunyus, pesepmasa,
unmezpasa.

Bupycupie 3aboneBaHusi 4YenoBeKa, KHBOTHBIX, pactenmnid. CIINJ[, COVID-19,
COLIMAJIbHBIE U MEIULIMHCKHE MPOOIEMBI.

Buoungpopmamura: ummecpayus u anamuz  oonvuux maccusos  («bigdatar)
CMPYKMYPHbIX ~ OUoNo2udeckux OanHvlx. Hanomexnonocuu 6 Ouonocuu u meouyume.
IIpoepammupyemvie pynxyuu d6erxos. Cnocobvl 00CmasKu 1eKapcms.

JdemoHcTpauuu

[Moptpetsr: H. K. Kosbnos, /1. . UBaHOBCKUIA.

Tabmuupl ~ w  cxembl: «buocunTes Oenkay, «l'eHeTmueckuit kom», «Bupycs»,
«baxTtepuodarmy.

IIpakTuyeckas padora «Co3/1aHre MOJICTIA BUPYCay.

Tema 8. JKu3HeHHBbIH IMKJI KJIETKH

Knerounsrii nmkn, ero mepuoabl u perymsiusa. MHtepdaza m Muto3. OcoOeHHOCTH
mporeccoB, mpoTekaroumx B uHTepdase. [loaroroska kierku k nenenuto. Ilpecunrernueckuit
(MOCTMUTOTUYECKHI), CHHTETUYECKHMH U MOCTCUHTETHYECKUU (IMIPEMHTOTUYECKHI) MEePUOIbI
nHTEep(Da3hI.

Marpuunbiii  cunte3 JHK —  pemnmukanus.  Ilpunnunsr  permukanuu — JJHK:
KOMILJIEMEHTAPHOCTh,  TMOJYKOHCEPBATUBHBIM  CHUHTE3, AaHTHUIAPAIIICIBHOCTh. MeXaHu3M
perumukannu  JIHK.  Xpomocombr. Ctpoenue xpomocom. Temomepsl U Telomepasa.
XpOMOCOMHBIN HA0Op KIETKH — KapUOTHI. IUMIOWAHBIN M TaruIONJHBII HaOOphl XPOMOCOM.
I'omonoruuneie Xxpomocomsl. [10s10BbIE XPOMOCOMBI.

Jlenenne xneTkn — Muto3. CTaiuu MHUTO3a U MPOUCXOJANINE B HUX MPOUECCHL. THIIbI
murto3a. KaprokuHes u nuutokuHes. buonornyeckoe 3HayeHuE MUTO3a.

Perymsimust MuTOTHYEeCKOro LWKIA KieTku. [IporpamMmmupyemasi KjieTouyHass rubenp —
anomnTo3.

Knetounoe sipo, xpoMocombl, (PYHKIIMOHATbHAS TeHOMUKA. Mexanuzmul npoaugepayuu,
oughghepenyuposku, cmapenus u eubenu kiemox. «L{ugposas kiemxay — buounpopmamuieckue
Mooenu YYHKYUOHUPOBAHUSL KIeMKU.

JdeMoHcTpanuu

Tabnuiel u cxembl: «KU3HEHHBIM UK KIETKW», «Muto3», «CTpoeHHE XPOMOCOMY,
«Pennmukanus JHK».




O6opynoBaHue: CBETOBOM MUKPOCKOII, MUKpOTIpenaparsl: «MUTO3 B KJIETKaX KOpEIIKa
TyKay.

JlabopaTopHasi pabora «3yueHne XpoMOCOM Ha FOTOBBIX MUKPOIIpENapaTaxy.

JlaGopatopHas padora «HaOmroneHrne MuUTO3a B KJIETKaX KOHUMKA KOpEIIKa Jyka (Ha
TrOTOBBIX MUKpPOIIPENapaTax)».

Tema 9. CTpoenne u pyHKIHH OPraHU3MOB

buonornueckoe  pasznooOpaszue  opranu3MoB. OJHOKIETOYHBIC,  KOJIOHUAIBHBIE,
MHOTOKJIETOYHBIE OPTaHU3MBI.

OCOOEHHOCTH CTPOCHHS | JKU3HEACATEIIbHOCTH OJTHOKJIETOYHBIX OpraHu3MoB. bakrepuu,
apxeu, 0JIHOKJIETOYHbIE IPUOBI, OJTHOKJIETOUHBIE BOJIOPOCIH, Apyrue npotuctsl. KosoHuanbHbie
OpraHU3MBl.

B3anMocCBsI3b yacTel MHOTOKIIETOYHOTO Opranu3ma. TKaHH, OpraHbl U CUCTEMBI OPTraHOB.
OpranusMm Kak eanHoe 1esnoe. ['omeocTas.

Tkanu pacrenunil. Tumbl pacTUTENbHBIX TKaHeW: oOpa3oBaTenbHasi, MOKPOBHa,
MIPOBOJIAIIAs, OCHOBHAsA, MexaHuueckas. OCOOEHHOCTH CTpOEHMsSI, (PYHKUUN MU pPacHOJIOKEHUs
TKaHE! B OpraHax pacTeHUM.

TkaHu OKMBOTHBIX U  4YelloBeKa. TUIBl JKUBOTHBIX TKaHeW: sSHuTenHaibHas,
COEJIMHUTENIbHASA, MbllIeuHas, HepBHas1. OCOOEHHOCTU CTPOEHUs, (PYHKIMHA W PaCHOJIOKEHUS
TKaHEW B OpraHax >KMBOTHBIX U YeJIOBEKa.

Oprassl. BereraTuBHblE M TE€HEpaTWBHBbIE OpraHbl pacTeHud. OpraHbl U CHCTEMBI
OpraHoB HBOTHBIX U yejoBeka. OyHKIIMM OPraHOB M CHCTEM OPTaHOB.

Onopa Tenma opranu3moB. Kapkac pacrenuii. CKeneTbl  OJHOKJIETOYHBIX U
MHOTOKJIETOYHBIX )KUBOTHBIX. HapykHbIN 1 BHYyTpeHHHMI ckeneT. CTpOEHUE U TUIIbI COCAMHEHUS
KOCTEH.

JIBukeHne oOpraHu3moB. JIBH)KeHHE OJHOKIETOYHBIX OpraHU3MOB: aMEOOHIHOE,
KTYTUKOBO€, PECHHYHOE. JIBM)KEHME MHOTOKJIETOYHBIX PACTEHHUM: TPONU3MBI W HACTHH.
JIBuKeHre MHOTOKJICTOYHBIX )KUBOTHBIX M UeJOBeKa: MblneuHas cucrema. Peduekc. CkenerHbie
MBIIIITBI U UX paboTa.

[Iuranune opranu3moB. Iloromienre Boibl, YIJIEKUCIOrO ra3a 1 MUHEPAJIbHBIX BEIIECTB
pacteHusMH. llutanue XUBOTHBIX. BHYTpPHUIOJIOCTHOE M BHYTPUKIETOYHOE MHILEBAPEHHUE.
[Iuranne MO3BOHOYHBIX JKUBOTHBIX. OTIENbl MUILEBAPUTENIBHOIO TpakTa. [IumeBapurenbHbie
xenesbl. [IueBapurenbHas cucreMa 4eaoBeka.

Jlpixanue opraHu3MoB. Jlpixanwe pacteHuil. [lpixaHue >XUBOTHBIX. Juddy3us ra3or
yepe3 MOBEPXHOCTh KieTKu. KoxkHoe npixanue. JlpixaTenbHas moBepxHOCTb. JKabGepHoe u
N€royHoe JpixaHue. JlpIxaHWEe TMO3BOHOYHBIX >KMBOTHBIX M YEJIIOBEKA. OBOJIIOIUOHHOE
YCIIO)KHEHUE CTPOEHUs JIETKMX MO3BOHOYHBIX XMBOTHBIX. JlpIXarenpHas CUCTEMa Ye€JIOBEKA.
MexaHu3M BEHTUJISIUMU JETKUX Y OTUL U MJIEKONUTAKOUX. Perymnsus npixanusd. /pixarenbHbie
00BEMBL

TpancnopT BemecTB y OpraHu3MoB. TpaHCHOpPTHbIE CUCTEMBI pacTeHui. TpaHcnopt
BEIIECTB Yy JKUBOTHBIX. KpoBeHocHas cucrema u €€ opranbl. KpoBeHocHas cucrtema
II0O3BOHOYHBIX JKUBOTHBIX M 4enoBeka. Cepalle, KpOBEHOCHBIE COCyAbl M KpoBb. Kpyru
KpOBOOOpalIeHus.  OBOJIOLMOHHBIE  YCIOKHEHHS  CTPOCHHMS  KPOBEHOCHOW  CHCTEMBbI
MI03BOHOYHBIX KUBOTHBIX. PaboTa cepaua u e€ perynsuus.

Beigenenne y opranusMoB. Beinenenue y pacreHuil. BeineneHue 'y KMBOTHBIX.
CoxparutenbHble Bakyodu. Opranbel BblaenaeHus. QPuibTpanus, cekpenuss U oOpaTHoe
BCACBhIBAHME KaK MEXaHM3Mbl pabOThl OpPraHoB BbljeneHus. CBs3b MOJIOCTH Tea C KPOBEHOCHOM
U BBIICINTENBHONW cHCTeMaMu. BblieneHue y NO3BOHOYHBIX KMBOTHBIX M 4denoBeka. [loukw.
Crpoenue u GpyHKIIMOHUpOBaHHE HeppoHa. OOpazoBaHHE MOUH Y YETIOBEKa.

3ammra y OpraHu3MoB. 3allluTa y OJHOKIETOYHBIX OpraHu3moB. Cropsl OakTepuil u
LUCTHI IPOCTEUIINX. 3alIUTa y MHOTOKJIETOUYHbIX pacTeHuil. Kyrukyna. Cpencrsa naccuBHOM U
XUMHUYECKOM 3a1UThl. DUTOHLMBI.



3ammTa y MHOTOKJIETOYHBIX JKMBOTHBIX. [IOKpOBBI M HMX MpPOU3BOJHBIC. 3amliuTa
opranuzMa oOT Oose3neil. VMMyHHas cucremMa uyenoBeka. KIETOUHBI W TyMOpaJIbHBIN
UMMYHHUTET. Bpox1€HHBIN 1 PHOOPETEHHBIN crienupruecKuil MMMyHHUTET. Teopusi KIOHAIBHO-
cesnektuBHOro ummynuteta (I1. Dpaux, @. M. bepner, C. Tonerasa). BocnaiiurenbHbie OTBEThI
opranu3MoB. Posib BpoKIEHHOIO HMMYHHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JI€BaHUI.

Paznpaxxumocts M perymsiust 'y opraHu3MoB. Pa3apaxkumocTs y OJHOKIJIETOUHBIX
opranu3moB. Takcucel. PazgpaxxumocTs m perynsauus y pacteHuil. PocTtoBele BemecTtBa M UX
3HAuYEHHUE.

HepBHas cucrema u pedekropHas peryssius y >KUBOTHbIX. HepBHas cucrema u eé
OTJieNbl. DBOJIIOLIMOHHOE YCJIOKHEHUE CTPOCHUS HEPBHOW CHCTEMBI Y JKMBOTHBIX. OTenbl
TOJIOBHOTO MO3Ta MO3BOHOYHBIX JKMBOTHBIX. Peduekc u pednexropras myra. besycnoBHble u
YCIIOBHBIE pedIIeKCHI.

I'ymopanbHas perynsiuuss U SHIOKPUHHAs CHUCTEMa >KMBOTHBIX MU uenoBeka. JKenessl
SHJOKPUHHOM CHUCTEMBI M HX TOpPMOHBI. JlelicTBHME TOPMOHOB. B3aumoOCBsI3b HEpPBHOU U
SHAOKPUHHOM cucteM. [ unoranamo-rumnoduszapHas cucrema.

JdeMoHcTpanuu

IMoprper: U. I1. ITaBnos.

Tabmuiel 1 cxembl: «OTHOKIETOYHBIE BOJOPOCIN», «MHOTOKIETOYHBIE BOJOPOCIHY,
«baktepun», «lIpocreitmme», «Opranbl IBETKOBBIX pacTeHui», «CHCTEMBI OPraHoB
MO3BOHOYHBIX KUBOTHBIX», «BHyTpeHHee cTpoeHHe HaceKoMbIX», «TkaHM pacTeHui»,
«KopueBwie cuctembl», «CtpoeHue credns», «CTpoeHHE IHCTOBOW TUTACTHMHKWY, «TKaHH
KUBOTHBIX», «Ckener udenoBeka», «llumieBaputenbHas cucreMa», «KpoBeHOCHas cucTeMay,
«/IpixaTenpHass cucrteMa», «HepBHas cucrema», «Koxay, «MpblmieyHnas cucreMmay,
«BplienurenpHas cucreMay, «OHAOKpUHHAs cuctemay, «CTpoeHue Mpluub», «MMMyHUTET»,
«KumeuHnononoctHele», «Cxema nuTaHusl pacTeHui», «KpoBeHOCHBIE CUCTEMBI MMO3BOHOYHBIX
XKUBOTHBIX», «CTpoeHue ruapb», «CTpoeHHEe IUIaHapum», «BHyTpeHHee CTpOEeHHE JO0KIEBOTO
yepBs», «HepBHas cucrema poid», «HepBHas cucrema nsrymku», «HepBHas cucrema
npecMbIKaomuxcsa», «HepBHasg cucrema ntuny, «HepBHas cucreMa MIIEKOIUTAIOLIUXY,
«HepBHas cuctema uenoBekay, «Pediexcy.

O6opynoBaHue: CBETOBOW MHUKPOCKOI, MUKpOMpenapaThl OJHOKIECTOYHBIX OPraHU3MOB,
MHUKpOIpenaparsl TKaHEei, paKOBUHbBI MOJUTFOCKOB, KOJIJIEKIIMM HACEKOMBIX, UTJIOKOXKHX, KUBbIE
AK3EMIUISPhl KOMHATHBIX PAacTEHUH, TepOapuu pacTeHUN Pa3HBIX OTIEJIOB, BIAXKHbIE MpEnapaThl
KUBOTHBIX, CKEJIEThI TO3BOHOYHBIX, KOJUIEKIIUHA 0€CIIO3BOHOYHBIX KUBOTHBIX, CKEJIET YeJIOBeKa,
obopynoBaHue JUIsi JEMOHCTpAallMd TIOYBEHHOTO U  BO3JAYIIHOTO TIHUTAaHUS  PACTEHUH,
paciiernyieHus Kpaxmana U OelkoB 1oja JeiicTBueM (epMeHTOB, 000pyAoBaHUE Ui
JEMOHCTPALIMK OIBITOB [0 U3MEPEHUIO )KU3HEHHOM EMKOCTH JIETKUX, MEXaHU3Ma JIbIXaTeJIbHbIX
JBUKEHUI, MOJEIIA TOJIOBHOTO MO3ra Pa3jnyHbIX KUBOTHBIX.

JlabopaTopHas padora «/3ydyeHue TkaHel pacTeHUI».

JlabopaTopHas pabdora «/3ydyeHne TkaHel KUBOTHBIX».

JlabopaTopHas padora «/3yueHue opraHoB IIBETKOBOI'O PACTEHUSD.

Tema 10. Pa3mHokeHMe ¥ pa3BUTHE OPTaHU3MOB

@DopMBI pa3MHOKEHHUSI OPraHU3MOB: Oecrojioe (BKJIIOuYasi BEreTaTHBHOE) M IOJIOBOE.
Buner 6ecrionoro pa3MHOKEHHUs: TOYKOBAHUE, CIIOPYIAIUs, (hparMeHTaIus, KIOHUPOBAHUE.

[TonoBoe pa3zmuoxkenue. llonmoBeie kieTku, umum rametsl. Meiio3. Craaun Menosa.
[ToBenenue xpomocom B Meiioze. Kpoccunrosep. buonornueckuii cMbIca Meiio3a U MOJIOBOTO
npouecca. Meno3 1 ero MecTo B J)KU3HEHHOM LIMKJIE OPraHU3MOB.

[Ipem3aponpimieBoe  pasutrve. lameroreHe3 y KUBOTHBIX. lloyioBbIe — Kemne3sl.
OOpazoBaHue W pa3BUTHE MOJOBBIX KJIETOK. CriepmartoreHe3 u oorene3. CTpoeHHE MOJIOBBIX
KJIETOK.

OmnonoTBOpeHHe U SMOPUOHAIBHOE pa3BUTHE KUBOTHBIX. CIOCOOBI OIUIOJOTBOPEHUS:
HapyXHO€, BHyTpeHHee. [lapTreHorenes.



WuauBuayansHOe pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPHOJIOTHS — HayKa O Pa3BUTUHU
opranusMoB. Mopcgozcenes — 0ona u3 enagnwvix npobnrem smopuonocuu. Konyenyus mopghocernos
u mooenu mopghocenesa. Craguu SMOpUOTeHE3a KUBOTHBIX (HA puMepe Jiryikn). Jpobienue.
Tunbl npobnenus. /Jemepmunuposantoe u HedepmunuposanHoe opooaenue. bracmyna, munv
onacmyn. OcCOOEHHOCTH IPOOJICHUS MIICKOMUTAIOMIUX. 3apOJBIIIEBbIE JTUCTKUA (TacTpyJIsius).
3aknagka OpraHoB M TKaHEH W3 3apoJIbIIIEBbIX JIMCTKOB. B3anMHoe BiMsHHME dacTeil
Pa3BUBAIONICTOCS 3apojplilia (dMOpHOHANbHA MHAYKIHKSA). 3akjiagka IUIaHa CTPOEHUs
KUBOTHOTO Kak pe3ylbTaT HEpPapXWUYECKUX B3aMMOJCHCTBHM TIE€HOB. BiusHue  Ha
SMOPHOHAIBHOE PA3BUTHE PA3TMYHBIX (DAKTOPOB OKPYKAIOIIECH CPEIbI.

Poct u pasBurue xuBoTHbIX. llocTamOpuonanbHblii mnepuon. Ilpsmoe u Hempsimoe
pasButHe. Pa3ButHe c MeTamopdo30oM y OECIO3BOHOYHBIX M MO3BOHOYHBIX YKMBOTHBIX.
buonoruueckoe 3HaueHHE MPSAMOTO U HEMPSMOTO Pa3BUTHSA, UX PAaCHpPOCTPAHEHUE B MPHUPOJE.
Tunbel pocta XUBOTHBIX. DaKTOPhl PETYISIMU POCTa JKUBOTHBIX M denmoBeka. Craauu
MOCTAMOPHOHAIBHOTO Pa3BUTUSL y JKUBOTHBIX U 4yesoBeka. [leprojibl OHTOreHe3a dYelloBeKa.
CrapeHue u cMepTh Kak OMOJIOTMYECKUE MTPOLIECCHI.

Pa3smHokenue u paszButue pacteHuil. 'ametodur u cnopodur. Meio3 B KU3HEHHOM
nukie pacrenuii. OOpa3zoBaHue cmop B Tmporecce Meio3a. [amerorenes y pacTeHUM.
OIIoI0TBOPEHNE M PA3BUTHE PACTUTEIBHBIX OPraHu3MoB. JIBOWHOE OIUIOJIOTBOPEHHUE Y
LIBETKOBBIX pacTeHuil. OOpa3zoBaHue U pa3BUTHE CEMEHHU.

MexaHu3MBI pEryysiiiii OHTOTEHEe3a Y PaCTEHUHN 1 )KUBOTHBIX.

JdeMoHcTpanuun

IMoprpersrl: C. I'. HaBamwmn, X. [Hlneman.

Tabauiel u cxembl: «BereratuBHoe pasMHOXKEHUE», « TUIBI OECMONOT0 Pa3sMHOKEHUS,
«Pa3MHOXeHHE XJIaMUAOMOHAIbI», «Pa3MHOXeHHe »HBIVIeHB», «Pa3MHOXEHUE THUAPBD,
«Menos», «Xpomocombl», «l'ameTorenes», «CTpoeHHE SUIEKIETKA W CIEPMAaTO30UJIay,
«OCcHOBHBIE CTaguu OHTOTEHe3a», «lIpsiMoe u Hempsmoe pa3BuTHE», «Pa3zBuTHe Mailckoro
Kyka», «Pa3Butue capanum», «Pa3BUTHE JATYIIKWY, «/[BOIHOE OTUIOOTBOPEHUE Y IIBETKOBBIX
pacteHuit», «CTpoeHHue CeMsIH OJHOJOJBHBIX M JIBYJIOJBHBIX pacTeHUil», «KU3HEHHBIN UK
MOPCKON  KamycTbl», <«OKU3HEHHBIN 1TUKI Mxa», <OKU3HEHHBIH UMK MOanoOpOTHHUKAY,
«OKU3HEHHBIN TUKII COCHBD.

O6opynoBaHue: CBETOBOI MHUKPOCKOIL, MHUKpOIpenaparhl AUIEKIETOK u
CIEepMaTO30M10B, MOJENb «L{UKII pa3BUTHS JIATYIIKWY.

JlaGoparopHass pabora «/3ydeHue CTpO€HUs TIOJOBBIX KJIETOK Ha TOTOBBIX
MHUKpOIIpernaparax.

IIpakTHyeckass padora «BpIsiBlieHHEe NPU3HAKOB CXOJCTBA 3apOAbILIEH MO3BOHOYHBIX
YKUBOTHBIX».

JlabopaTopHas padora «CTpoeHHe OpraHOB Pa3MHOKEHUS BBICIIMX PACTEHUIN.

Tema 11. 'eHeTnka — HAyKa 0 HACJIECTBEHHOCTH M M3MEHYMBOCTH OPraHN3MOB

Ucropus craHoBieHHMS U pa3BUTHs TEHETUKU Kak Hayku. Paboter ['. Menpens,
I'. ne ®pusa, T. Moprana. Ponb oTeuecTBEHHBIX Y4YEHBIX B pa3BUTHH TeHeTuku. PabGotsr H.
K. KonsnoBa, H. 1. Basunosa, A. H. benosepckoro, I'. JI. Kapneuenko, 0. A. ®ununuenko, H.
B. Tumodeena-Pecosckoro.

OCHOBHBIE T€HETUYECKHUE TIOHATUS U CUMBOJIbL. | OMOJIOTMYHBIE XPOMOCOMBI, aJlJIETbHbIE
T€Hbl, AJbTEPHATUBHbIC MPU3HAKU, JAOMHMHAHTHBIH M PELECCHBHBIA IPU3HAK, TOMO3HUIOTa,
reTepo3UroTa, 4YUCTas JUHUSA, TUOPUIBI, T€HOTUI, (eHOTUN. OCHOBHBIE METOJbI T'C€HETHKH:
TUOPUA0TIOTMUECKUMA, TUTOIOTUYECKHI, MOJIEKYIIPHO-T€HETUIECKHIA.

JdeMoHcTpanuu

Hoptpersl: I'. Mennens, I'. ne @pus, T. Mopran, H. K. Konsuos, H. U. BaBunos, A.
H. benozepckuit, I'. /. Kapneuenko, 0. A. @ununyenko, H. B. Tumodees-Pecosckuii.

Tabmuiel 1 cxembl: «MeTo bl TeHeTUKNY», «CXeMBI CKPEITUBaAHUS.

JlabopaTopnasi padora «J/lpo3oduiia kak 00bEKT TeHETUYECKUX UCCIETOBAHUIY.




Tema 12. 3aK0OHOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckpemuBanue. IlepBblii 3akoH MeHzaenst — 3aKOH e€AWHOOOpa3ust
ruOpuoB nepBoro nokojeHus. [IpaBuino nomuHupoBanus. Bropoi 3akoH MeHaens — 3aKoH
pacuierieHus Ipu3HakoB. LluTonornyeckne 0CHOBBI MOHOTHOPHIHOTO CKpermuBanus. [ mnoresa
YUCTOTHI F'aMeT.

AHanu3upyromiee  ckpemuBaHve.  [[poMexyTouHbIi  XapakTep  HaciIeJOBaHMS.
Pacmennenne npu3HakoB IpU HENOJHOM JTIOMUHHUPOBAHUU.

JurubpunHoe ckpemmuBanue. Tperwid 3akoH MeHzaens — 3aKOH HE3aBUCHMOTO
HacJleJ0BaHUs NMpU3HaKoB. L{uTosornyeckne 0CHOBBI JUTHOPUIHOTO CKPELIUBAHUS.

CuerieHHoe  HacienoBaHue npusHakoB. PabGorsr T. Moprana.  CremieHHoe
HAcJe0BaHUE TE€HOB, HAPYIICHHWE CLEIUICHHs MEXAy TeHaMH. XpOMOCOMHas Teopus
HAaCJIEACTBEHHOCTH.

I'enetnka nona. XpoMOCOMHBI MEXaHU3M OIpeneseHus Ioia. AyrocoMsl U IOJIOBBIE
XpoMocoMBbl. ['oMorameTHelii M TreTeporamMeTHbId IoJ. ['eHeTHudeckas CTPYKTypa IIOJOBBIX
xpoMocoM. HacrienoBanre nNpu3HaKkoB, CUEIVIEHHBIX C ITOJIOM.

l'enotun kak menoctHas cucrema. [lmeloTponus — MHOKECTBEHHOE IEHCTBUE TIEHA.
MHOKECTBEHHBIN ayienu3M. B3anmoaeicTBHe HeaUleNbHBIX TeHOB. KoOMIIEMEHTapHOCTD.
Onucras. [lonmumepusi.

['eHeTn4eckuii KOHTPOJb pPa3BUTHS PACTEHUM, >KMBOTHBIX W YEJIOBEKa, a TaKke
(GU3MOJIOrMYEeCKUX TMPOIECCOB, TOBENCHUS M KOTHUTUBHBIX (yHKiui. ['eHernueckue
MEXaHHU3Mbl CUMOMOTEHEe3a, MEXaHU3Mbl B3aUMOJECHCTBUS «XO3MUH — MapasuT» M «XO3iUH —
MUKpOOHOMY. ['eHeTnueckre aclieKThl KOHTPOJIS M U3MEHEHUS HaceICTBEHHOW nHpopManuu B
MMOKOJICHUSIX KJIETOK U OPTaHNU3MOB.

JdemoHcTpauuu

[Moptpertsl: I'. Menaens, T. Mopras.

Tabmuibl u cxembl: «IlepBeIii 1 BTOpoit 3akoHbl Menaens», «Tpetuii 3akon MeHaemns»,
«AHanu3upymllee ckpemuBanuey», «Henonnoe nomruaupoBanne», «CleIIEeHHOE HAacIe0BaHUE
MIPU3HAKOB Yy Ip0o30Quiibl», «I'eHeTuka nonay, «Kapuotun yenoseka», «Kapuotun 1po3ohuisy»,
«Kapuotun ntuub», «MHOKECTBEHHBIN ajuienn3m», «B3anMmonelicTBue reHOBY.

O6opynoBaHue: MOJENb JUIsl IEMOHCTPALMU 3aKOHOB €IMHO00pa3usi THOPHUIOB NEPBOTO
MOKOJICHUSI M PAaCUICIUIEHUs NPU3HAKOB, MOJEINb s JIEMOHCTpPAlUMU 3aKOHA HE3aBUCUMOTO
HacjaeA0BaHUsl MPU3HAKOB, MOJIENb JUIS IEMOHCTPALIMKU CLETNIEHHOTO HACJIEI0OBAHUS ITPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKpoIipenapar: «/Ipo3odumnay.

IIpakTnueckas padora «/3ydeHue pe3ylbTaTOB MOHOTHOPUIHOTO CKpEHIMBAHUS Y
JPO30UITBI».

IIpakTnuyeckass padora «l3yueHue pe3ynbTaToB JUTHOPUIHOTO CKPEUIUBAHUS Y
JPO30(UITBI».

Tema 13. 3aK0OHOMEPHOCTH H3MEHYHBOCTH

BaumopneiictBue reHotuna u cpenasl npu (popmupoBanuu ¢eHotuna. M3aMeHYHMBOCTH
npu3HakoB. KauecTBeHHblE M KOJIMYECTBEHHbIE  NpPU3HAKU. Buasl  M3MEHUYMBOCTH:
HEHACJIEICTBEHHAs U HaCJIEJICTBEHHAs.

MonudukanronHas ©3MEHYUBOCTh. Ponb cpenbl B hopMupoBaHUHM MOAU(PUKAITMIOHHOM
n3MeHunBocTH. Hopma peakumm mnpusHaka. BapuanuoHHBIM psii ¥ BapualMOHHAs KpUBas
(B. Horanucen). CpoiicTBa MOIU(UKAIMOHHOW U3MEHYHUBOCTH.

I'enoTunuueckass uU3MeHYUBOCTh. (CBOICTBA T'€HOTUNMYECKOW HW3MEHUYMBOCTU. Bumpl
TeHOTUITNYECKOW N3MEHYMBOCTU: KOMOMHATUBHAS, MyTallMOHHASL.

KoMOuHaTiBHas M3MEHYMBOCTh. Mei03 U MOJOBOM MPOIECC — OCHOBA KOMOMHATHBHOMN
M3MEHUYUBOCTH. POJb KOMOMHATUBHON M3MEHYMBOCTU B CO3AAHUU T€HETHYECKOTO Pa3HOOOpa3us
B IIpeAeIax OAHOTO BUA.



MyranronHasi M3MEHUYMBOCTb. BHUJIbI MyTaluii: TeHHbIE, XPOMOCOMHbIC, T€HOMHBIE.
CrnoHTaHHble U UHAYIUMPOBAHHBIE MYyTallMU. SlepHble W MUTOIJIA3MAaTHYECKUE MYyTalluu.
ComMaruueckue U TOJIOBbIE MyTauuu. [IpUunMHBI BO3HUKHOBEHUs MyTanuid. MyTareHbl W HX
BIIMSIHUE HA OPraHU3Mbl. 3aKOHOMEPHOCTH MYTAI[MOHHOI'O IIpolecca. 3aKOH I'OMOJIOTHMYECKUX
psanoB B HacieactBeHHOM wu3MenunBoctd (H.M. BaBuiioB). BHesnepHass W3MEHYMBOCTb U
HACJIEICTBEHHOCTb.

Onueenemuka 1 5NUSEHOMUKA, POTb INUSEHEMUYECKUX (DAKMopos 8 HACIe008AHUU U
UBMEHYUBOCIU (YeHOMUNUYECKUX NPUSHAKOS ) OP2AHUIMOS.

JdeMoHcTpauuu

Ioptpersl: I'. ne ®pus, B. Moranncen, H. 1. Basunos.

Tabmuiel 1 cxeMbl: «Buabl U3MeHYHBOCTHY, «MOIU(PUKAIIMOHHAS HW3MEHYHBOCTHY,
«KoMOuHATUBHAs  W3MEHYUBOCTLY, «Metio3y, «O1m1010TBOPEHHEY, «l'eHeTnuecKkue
3a00JeBaHUs YeIOBeKay, «Buabl Mmyraruiiy.

OO0opynoBaHue: )XKUBbIE U TepOapHbIC IK3EMIUIIPHl KOMHATHBIX PACTCHHM, PUCYHKH
(dboTorpadun) >KMBOTHBIX C PA3IMYHBIMU BUJAMU U3MEHUHUBOCTH.

JladbopaTtopnasi  padora «lccienoBanne  3aKOHOMEPHOCTEH  MOIU(DUKAIIMOHHOMN
n3MeHYUBOCTH. [locTpoeHne BapraliMOHHOTO psAJla ¥ BApUALMOHHOW KPUBOW».

IIpakTnueckas padora «Mytanuu y 1po30(uiisl (Ha TOTOBBIX MUKpOIpENnaparax)y.

Tema 14. I'eHeTHKa Yel0BeKAa

Kapuotun wenoeka. MexayHapoaHas MporpamMma HCCIEIOBaHUA T€HOMa 4YeJlIOBEKa.
MeToapl M3y4eHHS] TEHETHKH YEJI0OBEKA: MeHealOTHYeCKUid, OJM3HEIOBBIN, IUTOTCHETHIYECKUH,
MOMYJISIIMOHHO-CTATUCTUYECKUN, MOJIEKYIApHO-TeHeTHUeckuii. COBpEeMEHHOE OmpeecHue
TE€HOTHIIA: TIOJIHOTEHOMHOE CEKBEHUPOBAHKE, TEHOTUITMPOBAHUE, B TOM yucie ¢ momonisio [T1P-
aHanu3a. HacneacrBenHblie 3a001eBaHus YeIOBEKa. | eHHbIE 1 XpPOMOCOMHBIC 00JIE3HH YeTIOBEKA.
bone3nn ¢ HacineACTBEHHOW MPEnpacroioKEHHOCThIO. 3HAYEHUE MEIUIUMHCKOW T€HETUKH B
MPEAOTBPAIICHUA W JICYCHUH TEHETUUYECKHX 3a00JIeBaHUH uejloBeKa. MeIMKO-TeHeTHYECKOe
KOHCynbTHpOoBaHue. CTBOJIOBBIEC KIETKH. [[OHITHE «T€HETUYECKOTO Ipy3a». ITUUECKHUE ACTIEKThI
Hccae0BaHuM B 001aCTH peITaKTUPOBAHKS T€HOMA M CTBOJIOBBIX KJIETOK.

['eneTnveckue GakTOphl MOBBITICHHOW YYBCTBUTEIBHOCTH YEJIOBEKa K (DU3NYECKOMY H
XUMHUYECKOMY 3arpsA3HEHUIO OKpyKaromel cpeabl. [‘eHerndeckas MNpenpacroioKeHHOCTb
YyeJIoBeKa K MaTOJIOTUsIM.

JdemoHcTpauuu

Tabmunpl u cxeMmbl: «KapuoTun udenoBeka», «MeTOabl W3YYCHHUSI TCHETHKH YEIIOBEKay,
«["eHeTH4ecKkue 3a00ICBAHMS YCIIOBEKAY.

IIpakTHyeckas padora «CocTaBieHUE U aHATIU3 POJOCIOBHONY.

Tema 15. Cesiekuiusi OpraHu3sMoB

JlomecTuKanus M CeNeKUMs. 3apoKJIEHUE CEJIEKIMM W JOMEeCTHKauuu. YueHue H.
W. BaBwioBa o lleHTpax NPOUCXOXKJIEHHS W MHOrooOpas3us KyJIbTypHbIX pacTeHuil. Posb
CEJIEKIIMM B CO3JAHMM COPTOB PAacCTeHMM M MOpoJ KUBOTHBIX. CopT, mopoja, mTaMM. 3aKOH
TOMOJIOTHUYECKUX PAZOB B HACIeACTBEHHOM M3mMeHunBocTd H. V. BaBuiosa, ero 3HaueHue s
CENIeKIIMOHHOM PabOTHI.

Metoabl  ceneKUMOHHOM  paboTel.  McKyccTBEHHBIH — OTOOp:  MaccCOBBIM u
WHAUBUIYAIbHBIM. JTanbl KOMOWHAIIMOHHOM cenekuuu. McmbplTaHue NOpoU3BOIUTENCH IO
notoMcTBy. OTOOp MO TE€HOTUIYy C HOMOIIBIO OLIEHKH (EHOTHNA MOTOMCTBA M OTOOp IO
TEHOTUITy ¢ moMoIubo a"Hanusa JJHK.

HckyccTBeHHBI MyTareHe3 Kak METOJ| CEJIeKIHMOHHOW paloTel. PaauanuoHHBIR U
XUMUYECKUH MyTareHe3 KaK HWCTOYHHK MYTallMid Yy KYJIbTYpHBIX ()OpM OpraHM3MOB.
Hcnonp3oBaHWe TEHOMHOIO pEJaKTHpPOBaHMS M MeToJoB pekoMOuHanTHBIX JIHK — mms
MIOJIY4YEHUS UCXOIHOTO MaTepuaa i CEJICKIIUH.



[lonyuenne mnonumionnoB. BayrpuBuaosas rulOpuansauus. biauzkopoacTBeHHOE
CKpelrBanue, uim HHOpuauHr. HepoacTBenHoe ckpemuBanue, win ayropuauur. ['ereposuc u
ero npuuuHbl. lcnonws3zoBanue rerepozuca B cenekuuu. OTnan€HHas ruOpuaM3aLus.
[Ipeononenne Oecrionusi MEKBHUIOBBIX THOPUIOB. JIOCTHIXKEHHMS CEJIEKIMH pPACTCHHH U
KUBOTHBIX. «3e1éHas pegonoyusiy.

CoxpaHeHHe U HU3Y4YEHHE T€HETHUECKHUX PECypCOB KYJIbTYPHBIX PACTEHUH U UX AUKUX
poanyel i co3/1aHusl HOBBIX COPTOB U TMOPUJIOB CEIbCKOXO3SMCTBEHHBIX KYIbTYp. M3yuenue,
coXpaneHue u ynpasieHue 2eHemudecKUMU pecypcamu CelbCKOX03AUCMBEHHBIX U NPOMbICI0GbIX
HCUBOMHBIX 8 YEJIAX VIVUULEHUSI CYUWECmBYIOWUX U CO30AHUSL HOBbIX NOPOO, TUHULL U KPOCCO8, 8
MOM YUcie ¢ NPUMEHEHUEM COBPEMEHHBIX MeMO008 HAYYHBIX UCCIe008aHUL, NEPedosblX uoell U
NepCneKmueHbIX MexXHOL02UII.

JdeMoHcTpanuu

Hoptpersr: H. 1. BaBunos, U. B. Muuypun, I'. JI. Kapneuenko, I1. II. JIykbsiHenko, b.
JI. Acraypos, H. bopnoyr, /1. K. benses.

Tabauie! u cxembl: «LIeHTpbI TPOUCXOKACHHUS U MHOTO00pa3ns KyJIbTYPHBIX PACTEHUI,
«3aKOH TOMOJIOTHYECKHUX PSIJIOB B HACJIEJACTBEHHONW H3MEHUUBOCTH», «METOAbl CEIeKIUN»,
«Otnanénnas rudbpuauzanusy, «MyrareHesy.

JlabopaTopHas padora «/3ydeHrne cCOPTOB KyJIbTYPHBIX PACTEHUN W TOPOJI JOMAITHUX
KUBOTHBIX).

JlabopaTopHas padora «/3yueHrne METOI0B CETEKIINH PACTCHUI».

IIpakTnueckas padora «lIpuBHuBKa pacTeHUI».

Ikekypeust «OCHOBHBIE METO/BI U JIOCTHKEHUSI CEJIeKIUU PACTeHMH M KMBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIUIO, IUIEMEHHYI0 (hepMy, COPTOUCHBITATENbHBIM y4acTOK, B TEIUIMYHOE
XO035ICTBO, B J1a0OPAaTOPHUIO arpOYHUBEPCUTETA UM HAYYHOTO LIEHTPA)».

Tema 16. BuorexHo10rus ¥ CHHTeTHYeCKasi OHOIOTHs

OOBeKTBI, HUCMONb3yeMble B OHMOTEXHOJOTHMH, — KJIETOYHbIE M TKAHEBBIC KYJIbTYpHI,
MHUKPOOPIaHU3MBbI, MX XapakTepucTHKa. TpaauuuoHHas OMOTEXHOJOIMs: XjeOoledyeHue,
MIOJIy4eHHE KUCIOMOJIOYHBIX MPOAYKTOB, BUHOJAEeIUE. Mukpobuonornueckuii cunres3. OObeKThI
MHUKPOOHOJIOTHYECKUX TexHOoJIorui. [Ipon3BoacTBo Genka, aMMHOKUCIIOT U BUTAMUHOB.

Co3anue TEXHOJNOIMM W MHCTPYMEHTOB  LIEJICHANPABICHHOIO  W3MEHEHUS W
KOHCTPYMPOBAHUSI T€HOMOB C LIEJIbIO TMOJIY4YEHHs OPraHU3MOB U MX KOMIIOHEHTOB, COJECPKAIINX
HE BCTPEYaIOIINeCcs B IPUPOAE OMOCUHTETUYECKHUE ITyTH.

Knerounas mmxeHepus. MeTonpl KynbTypbl KIETOK M TKAHEH PACTEHHUN U JKUBOTHBIX.
Kpunobanku. Comarndeckas ruOpuausalys U comMaThdeckuid smOpuorenes. lcmosbzoBaHue
ralioOuIoB B CEIIEKIMM pacTeHUl. [lonyuenue MoHOKIOHANbHBLIX anmumen. Hcnonvszoeanue
MOHOKIOHANbHBIX U NOJUKIOHANbHLIX anmumen 6 meouyune. VICKyCCTBEHHOE OIUIOJAOTBOPEHHUE.
PexkoHcTpyKLusl SMIEKIETOK M KIOHUPOBAaHUE >KMBOTHBIX. MeETOJ TpaHCIUIAHTaLUH SAEp
KIETOK. TexHonocuu 0300poeieHusl, KVIbMUSUPOSAHUs U MUKPOKIOHANbHO20 PA3ZMHONCEHUs
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpOMOCOMHAsl U T€HHasl MH)KEHEpHsl. VICKyCCTBEHHBINM CUHTE3 T€HAa U KOHCTPYUPOBAHHE
pexomOuHanTHbeIX JITHK. Co3z0anue mpanceennvix opeanusmos. JIOCTHKEHHS U NEPCIEKTUBBI
XPOMOCOMHOW ¥ TE€HHOM WH)XEHepHUU. OKOJOTMYECKHMEe M JSTHYECKHE MpoOJeMbl TE€HHOU
UHXEHEPUU.

Menuuunckue  OmotrexHonoruu. lloctreHomHas uudpoBas wmeaunuua.  [IIP-
JMarHocTuka. MeTaOoJIOMHBIM aHajau3, TeHOLEHTPUUECKUI aHalu3 IMpoTeoMa YeloBeKa JUis
OILICHKHM COCTOSIHMSI €70 30pOBbs. Vcrnonp3oBaHME CTBOJIOBBIX KJIETOK. TapreTHas Tepamnus paka.
3D-6uoumkeHepusi Ui pa3pabOTKU (PyHIAMEHTAJIbHBIX OCHOB MEIUIIMHCKUX TEXHOJIOTHH,
CO3/IaHUsI KOMIUIEKCHBIX TKaHEHl cOYeTaHMeM TEXHOJIOTUH TpPEXMEpHOro OMONPUHTHHIA U
ckadoaauHTa Ui pelIeHHs 3a1a4 IepCOHANTN3UPOBAHHON METUITUHBI.



Co3maHne BEKTOPHBIX BAaKIMH C IEJIbI0 0oOecreyeHuss KOMOWHUPOBAHHOM 3alUTHI OT
Bo30yauteneit OPBU, ycTaHoBieHHE MOJEKYISIPHBIX MEXaHU3MOB (yHKimonupoBanus PHK-
CoJIep KaIX BUPYCOB, BHI3BIBAIOIINX 0CO00 OMIAacHBIE 3200JI€BaHUS YEIOBEKA U KUBOTHBIX.

JdeMoHcTpanuu

Tabmuuel ~ u  cxemsl: «Mcronp30BaHne  MHUKPOOPraHM3MOB B MPOMBIIUICHHOM
MIPOU3BOJICTBEY, «KieTouHas uHxxeHepus», «['eHHast uHxeHepus».

JladopaTopHas padora «/3yuyeHue o0beKTOB OMOTEXHOIOTUM.

IIpakTnueckas padora «llomydeHre MOJIOYHOKHUCIBIX TPOYKTOBY.

IKceKypenst «bHOTEXHOIOTUS — BayKHEHILIas IPOU3BOIUTENbHAS CHUJla COBPEMEHHOCTH
(Ha OMOTEXHOJIOTHYECKOE MTPOU3BOJICTBO).

11 KJTACC

Tema 1. 3aposkaeHue u pa3BuTHE IBOJIOHHOHHBIX NPeICTABJICHUI B 0H0JIOTHH

OpomotmonHas teopust Y. Jlapsuna. Ilpennoceliku BO3HUKHOBEHMSI JapBUHU3MA.
JKnsHb n HayuHas pesrenbHOCTh Y. JlapBHHAa.

JBuwxymue cunbl 3Bomtonuu  BuaoB mo Y. JlapBuHy (BbICOKass HMHTEHCUBHOCTH
Pa3MHOXEHHsI OpPraHHW3MOB, HACJEICTBEHHAs W3MEHYMBOCTh, OOphOa 3a CyIIECTBOBAHHE,
€CTECTBEHHBIN U MCKYCCTBEHHBIN 0TOOD).

Odopmnenue cunrernyeckoir teopun sBomounn (CTD). HeilttpanbHas Teopus
sBomoni. CoBpeMeHHasl SBOJIIOIIMOHHAS Ouosiorus. 3HAYEHUE SBOJIIOIMOHHOM TEopuu B
(hOopMHUPOBAHUM €CTECTBEHHO-HAYYHON KapTUHBI MUDA.

JdeMoHcTpauuun

IMoptpetsl: Apuctotens, K. Jlunneit, K. b. Jlamapk, 3. XK. Cent-Unep, XK. KioBbe,
Y. lapsun, C. C. YerBepukos, . U. [lImaneraysen, x. Xonneiin, /1. K. benses.

Tabmunpl u cxembl: «Cucrema xuBoit npupoasl (mo K. JIuanero)y, «JlecTHuIa KUBBIX
cymectB (mo Jlamapky)», «Mexanusm (HopMuUpOBaHHS TPHUCTIOCOONICHHI Yy pacTeHUH U
*KUBOTHBIX (10 Jlamapky)», «Kapra-cxema mapuipyra mnyremectsusi Y. Jlapsuna», «Haxomku
Y. Jlapsuna», «®opmbl 6opbOBI 3a cymectBoBanue», «llopombl romybei», «MHoroobpasue
KYJIbTYpHBIX (popMm KamycTel», «Iloposbl ToMalIHuX KUBOTHBIX», «CxeMa 00pa30BaHUSI HOBBIX
BusoB (no Y. [apBuny)», «CxeMa COOTHOILIEHHUS IBUXKYIIMX CHJI 3BOJIOUUN», «OCHOBHBIE
MIOJIOKEHUS CHHTETUYECKON TEOPHUH 3BOJIIOLII.

Tema 2. MUKPO3BOJIIOIHUS U €€ Pe3yJbTaThl

[Momynsiust Kak 3JIeMEHTapHas equHHIA SBOJONUU. COBPEMEHHBIE METOJbI OLCHKU
TCHETUYECKOTO pa3HO00pa3us U CTPYKTYphI monyssiiuid. Mi3meHenne reHodoH /1a monmyIisiiuy Kak
AJIEMEHTApPHOE SBOJIOIMOHHOE SBJICHHE. 3aKOH TeHeThudeckoro pasHoBecus JIx. Xapaw,
B. BaiinGepra.

DnemeHTapHble (DAKTOPHI (ABMKYIIME CHIIBI) SBOMIONMH. MyTaIllMOHHBIN Mpolecc.
KomOuHaTiBHass W3MeHYHMBOCTH. Jlpeiid) reHOB — ciydaliHble HEHANpaBJICHHBIC W3MEHCHHUS
4acTOT ayienied B momymsiiusax. DPQexT ocHoBatrens. Ipgexm OymuvliouH020 20pabluKA.
CHudicenue cenemuuecko2o pazHoobpasus. npuuumsl u cieocmeus. Illposenenue s¢hghexma
opeligha 2enoé 6 Oomvwux u manvlx nonyrayusax. Murpauuu. W3onsuus MOMySSIMiA:
reorpaduueckas (mpocTpaHCTBEHHAs), Onoornueckas (pernpoyKTUBHA).

EctectBennslit oT60p — HampaBistomuil (Gakrop 3Bostoruu. DOpMbI €CTECTBEHHOTO
oTOopa: JABWXKYIIMH, CTAOMIM3UPYIOIIMHA, pa3pbiBatolinil (au3pynTuBHBIN). [lonoBoit oTOOp.
Bo3HUKHOBEHHE M 3BOJIIOLUS COLIMATILHOTO MOBECHNUS KUBOTHBIX.

[IprcnocoOIeHHOCTh OPraHU3MOB KakK pe3ylbTaT MHUKPOIBOJIIOLMHU. BO3HHKHOBEHHE
pUCIIOCOOTIeHNH Y oprann3MoB. Apomopdo3sl 1 uanoanantanuu. [IpuMepsl npucnocoOneHuit
y OpraHm3MoB: Mopdosoruyeckue, (U3NOJOTMUYECKHE, OHOXUMHUYECKUE, IOBEIEHYECKUE.
OTHOCHUTENBHOCTH MPUCIIOCOOIEHHOCTH OPraHU3MOB.



Bun, ero xputepun u ctpykrypa. BumooOpa3zoBaHue Kak pe3yabTaT MUKPOIBOJIIOLMH.
W3omsumst — kimo4eBoit  ¢axktop BuaooOpasoBanus. Ilytm m cmocoObl BHI00Opa3oBaHUS:
ajutonaTpudeckoe  (reorpaduyeckoe), CHMIATPUYECKOE (IKOJOTHYECKOE), «MTHOBEHHOE)
(monumonan3anus, rudpuanzanus). JmTeTbHOCTh SBOJIIOLMOHHBIX TPOLIECCOB.

MexaHu3mbl (POPMHUPOBAHUS OMOJIOTMYECKOTO Pa3HOOOpa3Hsl.

Ponp »sBosoLMOHHON Ouonoruu B pa3pabOTKE HaydyHbIX METOJOB COXPaHEHUs
Ooropa3zHooOpasus. MUKPOIBOIIONUS M KOIBOJIONHS IApPa3UTOB M HX X035eB. MEXaHH3MBI
(dhopMHUPOBaHHS YCTOWIMBOCTH K aHTUOMOTUKAM U CITOCOOBI OOPHOBI C HEM.

JdeMoHcTpauuu

Hoptpertst: C. C. YerBepuxos, 3. Maiip.

Tabmuier u cxembl: «MyTalMoHHas W3MEHUYUBOCTHY, «[lomymsmmoHHAas CTpyKTypa
BHIa», «Cxema mposiBlieHUs 3akoHa Xapau—BainnOepra», «JIBHxKyiue CHIIBI SBOJIOLANY,
«OKoJIoTHYEeCKass M30JALMS TMOMyJsuil ceBaHCckoll Qopenn», «l'eorpapuueckas H30IALUSA
JIMCTBEHHUIbl CUOMPCKON U JMCTBEHHHULIbI 1aypcKoi», «llomynsnroHHbIe BOJIHBI YMCIEHHOCTH
XUIIMHUKOB M KepTB», «CXxeMa MEeUCTBUS €CTECTBEHHOTo oTOopa», «Dopmbl OOpbOBI 3a
CYLIECTBOBAHUEY, «naycTpranbHbIil MEIIAHU3M», «KuBbie HACKOIAEMBIE),
«[lokpoBuTENbCTBEHHAs OKpacka KHUBOTHBIX», «lIpemynmpexnaronias oOKpacka MKUBOTHBIXY,
«Dusnonoruueckue aaanranuny, «l[IpucnocobieHHOCTs OPraHu3MOB U €€ OTHOCHTEIbHOCTBY,
«Kputepun Buma», «Bunel-nBoiinukn», «Crpykrypa Buaa B npupojse», «CrnocoOsl
BHUJI000pa3oBanus», «l'eorpaduueckoe BuIOOOpazoBaHWE TPEX BUIOB  JIAHJABIIIEH»,
«DKO0JIOTHYECKOEe BHI000pa3oBaHME BUIOB cUHUI, «llomumiaouasl pacrenuit», «KamycTHOo-
pEeICUHbBIN THOPUITY.

O6opynoBanue: repdapuu pacTeHH, KOJUIEKIIMM HACEKOMBIX, Uydyesna NTHUI] U 3Beper C
pUMepaMy Pa3UYHbIX MPUCIIOCOONICHHM, dydena NMTULl U 3Beped pa3HbIX BUIOB, repdapuu
pacTeHui OIM3KUX BUJIOB, 00PA30BABIIMXCS PA3IMYHBIMU CIIOCOOAMHU.

JlabopaTopHas padora «BrIssBIeHHE H3MEHYMBOCTH Y 0COOCH OTHOTO BUIAY.

JladbopaTtopHasi padora «lIpucnocoOneHuss OpraHU3MOB M HUX OTHOCHUTEIIbHAS
11eTIECO00PA3HOCTHY.

JlabopaTopHas padora «CpaBHEeHHE BUIOB 110 MOP(OJIOTHIECKOMY KPUTEPHION.

Tema 3. Makpo3BOJIIOIHUS U €€ pe3yJbTaThl

Metonpl  u3ydeHuss MakposBoironuu. [laneoHTosormyeckue METOAbI  M3Y4EHUs
sBommonuy. [lepexonnbie Gopmbl U HUIOTEHETUYECKUE PSIbI OPTaHU3MOB.

buoreorpaduueckue meroapl wuzydenust sBomonuu. CpaBHenue ¢aopsl U (payHbl
MaTEpUKOB U OCTPOBOB. buoreorpaduueckue obmactu 3eMian. BUabI-oHIEMUKH U PETUKTHI.

DOMOpPHOJIOTMYECKHE U CPABHUTEIBHO-MOP(HOIOTUYECKUE METOAbl U3YYEHHS SBOJIOIUU.
I'eneTnyeckue MeXaHU3Mbl IBOJIIOIIMM OHTOTEHE3a U TOSIBICHHUS SBOJIIOIMOHHBIX HOBILIECTB.
I'omonornuHble U aHAJOTUYHBIE OpraHbl. PynmuMeHTapHbIe OpraHbl U aTaBU3MbI. MOJIEKYIISPHO -
FeHeTUYECKUEe, OMOXMMHMYECKMEe U  MaTeMaTHYeCKhe METOJbl  HM3y4YeHHsS  DBOJIIOLIUU.
I'omonoruunsie renbl. COBpeMeHHBIE METOIbI TOCTPOCHUS (PUIOTEHETHYECKHUX IEPEBBEB.

XpPOMOCOMHBIE MYTAlIUU U IBOJIOLIMS T€HOMOB.

OOme 3akOHOMEpHOCTH  (TpaBWJIa)  IBOJIOUMHU. [Ipunyun  cmenvl  yHKyuil.
HeobpaTtumocTs 3BomIONMK. AfanTuBHAs paauais. HepaBHOMEPHOCTh TEMIIOB DBOJIOINH.

JdeMoHcTpanuu

Hoptpersl: K. M. bap, A. O. KoBanesckuii, ®. Mromnep, 3. ['ekkensb.

Tabauiel u cxembl: «OUIOTEHETUYECKUH PSIT TOMIAIN», K APXEONTEPUKCY, «3BEpO3yOhIe
smepb», «Crerouedansi», «Punnoputs», «CeMeHHbIE MANMOPOTHUKNY, «buoreorpadudeckue
30HBI 3emuny», «/pelid koHTHHEHTOB», «PenukThl», «HauanbHble cTaguu SMOPHOHAIBHOTO
Pa3BUTHUS IO3BOHOYHBIX KUBOTHBIX», «[ OMOJIOTHYHBIC U aHATIOTUYHBIE OPTaHbD,
«PymumeHTB», «ATaBU3MBDY, «XpPOMOCOMHBIE HAOOpHI YeNOBeKa M IHMIMaH3e», «[IaBHBIE
HaMpaBJICHUs IBOTIOIUNY, «OO0II1e 3aKOHOMEPHOCTH HBOJTIOLIUM.




OGopynoBaHue: KOJUIEKIIUU, TepOapuu, MYISDKH HCKOMAEMBIX OCTATKOB OPTaHH3MOB,
MYJSDKH TOMOJIOTHYHBIX, AQHAJIOTUYHBIX, PYAMMEHTapHBIX OpPraHOB M aTaBU3MOB, KOJUICKIIMHU
HaCEKOMBIX.

Tema 4. IIpouncxoxieHue U pa3BuTHe JKU3HH HA 3eMiie

Hayunple runorte3sl IPOMCXOKJIEHUS >KM3HM Ha 3emiie. AOMOTE€HE3 U NaHCHEepMUs.
JloHayuHble TPEJICTaBICHUS O 3aPOXKIACHUM >KM3HM (KpeaunoHusM). ['Mmoreza mocTOsIHHOTO
camo3apo>KJIeHus )KU3HU U e€ onposepxkeHue onbiraMmu ®. Penu, JI. Cnannannanu, JI. [lactepa.
[IpoucxoxaeHue KU3HU U acCTPOOUOJIOTUS.

OcHoBHbIE 3Tanbl HeopraHudeckoi sBosmouuu. [lnanerapHas  (reosiornyeckas)
IBOJIIONMS. XUMHUYECKas HBOJIIOLMS. AOUOTEHHBIM CHHTE3 OpPraHMYeCKMX BEILECTB U3
Heoprannuecknx. Omnbit C. Mumiepa u I'. Opu. OOpa3oBaHue MOIMMEPOB M3 MOHOMEPOB.
KoanepBarnast runore3a A. M. Onapuna, rumnore3a nepBuyHoro OynboHa J[xk. XomjeliHa,
reHerudeckas runotesa ['. Ménnepa. Pudosumsl (T. Uek) u runoresza «mupa PHK» V. I'unGepra.
®opmupoBaHue MeMOpaH 1 BOSHUKHOBEHHE MPOTOKJIETKH.

Uctopus 3emmu u Metonsl €€ uszydyeHus. lVckomaemble OpraHM4eckhe OCTaTKH.
l'eoxpononoruss u e€ Meroapl. OrtHocuTenbHass U aOCONIOTHAsE ~ T'€OXPOHOJIOTHS.
['eoxpoHonoruyeckas 1mKasna: 0Hbl, 3pbl, HIEPUOAbI, FTOXH.

HavanpHbie sTanbl oprannyeckoil sBostouuu. [losiBieHne u 3BOMIONMS HEPBHIX KIETOK.
Oomronuss MetabonuzMa. Bo3HukHOBeHHME NepBbIX 3KocucTeM. CoBpeMeHHbIE MHUKPOOHbBIE
OMOIIEHKM KaK aHajor mepBbIXx Ha 3emie coobmectB. CrpomaronuTsl. [IpokapuoTsl u
3YKapuOTBHI.

[Ipoucxoxaenue sykapuoT (cuMOMOreHes). DBOIOIMOHHOE MPOUCXOXKICHHE BUPYCOB.
[IpoucxoxaeHue MHOTOKJIETOYHBIX  OpPraHU3MOB. BO3HMKHOBEHHME  OCHOBHBIX  TpYIII
MHOTOKJIETOYHBIX OPTraHU3MOB.

OcHOBHBIE ATambl 3BOJIIOIHMK BBICIIUX pacTeHHi. OCHOBHBIE apoMOp(oO3bl paCTEHUH.
Brixon pacrtenuii Ha cymy. llosiBieHue CHOpPOBBIX pAacTeHUHW W 3aBOECBAHWE HMH CYIIU.
Cemennblie pactenus. [IponcxoxaeHne NBETKOBBIX PACTCHUH.

OcHOBHBIE 3Tanbl 3BOJIONMM KUBOTHOTO MHpa. OCHOBHBIE apoMOP(O3bI KUBOTHBIX.
Benpckas dayna. KemOpuiickuii B3pbIB — MOSIBJICHHE COBPEMEHHBIX THIOB. [lepBhie XOpmaoBbIe
KUBOTHBIC. JKU3Hb B BOJE. DBOIIONHNS MMO3BOHOUYHBIX. [IpoucxoxaeHune ampuOnuii U penTuiIui.
[Ipoucxoxaenne miekonuTaromux W ntul. [IpuHnun xmodeBoro apomopdosa. OcBoeHue
0€CI03BOHOYHBIMH U TO3BOHOYHBIMU YKMUBOTHBIMH CYIIIH.

Pa3zBuTne xu3HM Ha 3emiie MO 3paM M MEpHOJAM: apXel, MPOTEPO30H, MaJeOo30M,
Me3030H, KaitHo301. OO0I1ast XapaKTepucTHKa KiIuMaTa U reoJiornueckux npoieccon. [losBienue
U paciBeT XapaKTEPHBIX OPTaHU3MOB. YTJIEOOpa30BaHUE: €0 YCIOBHS M BIHMSHHE Ha T'a30BbII
cocTaB aTMOCQEpHI.

MaccoBble BbIMUPaHUSI — 3KOJIOTMYECKHE KPU3HCHI Ipouuioro. IIpuuuHel U cieacTBus
MaccoBBIX BbIMHUpaHuil. COBPEMEHHBIN KOJOTHYECKH Kpu3HUC, ero ocobenHoctu. [IpoGrema
coXpaHeHus1 6MopazHooOpa3us Ha 3emiie.

CoBpemeHHas cucTeMa OpraHu4eckoro Mupa. [IpuHIUNBI KIacCU(pUKAIUU OPraHu3MOB.
OcHOBHBIE CHCTEMAaTUYECKUE IPYIIBI OPTraHU3MOB.

JdeMoncTpanuu

Hoptpertsl: ®@. Penu, JI. Cnannanuanu, JI. ITacrep, U. U. Meunukos, A. W. Onapus,
JIx. Xongenn, I'. Ménnep, C. Muinnep, I'. FOpu.

Tabmuiel u cxembl: «Cxema omnbiTa @. Penuy, «Cxema ombita JI. Tlactepa mo uzydeHuto
caMO03apoKJIeHUs Xu3Hm», «Cxema onbita C. Mumnepa, I'. FOpu», «9Tansl HeopraHu4deckon
3BOJIIOLUNY, «I eoxpoHosiornueckas mkaia», «HadanbHble 3Tanbl OPraHUYECKOW 3BOJIIOLIMNY,
«Cxema oOpa3oBaHusi OSyKapHOT MyTéM cuMOHOreHeza», «Cucrema KHUBOH TPHPOJIBI»,
«Ctpoenne Bupyca», «Apomopdosbl pacteHuit», «PuHnoduThe»,  «OIHOKIETOUHBIE
BOJIOpOCHN», «MHOTrOKIeTOUHblE BoAopochny», «Mxu», «IlanopotHukn», «l'onoceMeHHbIE
pacteHus», «Opranbl 1LBETKOBBIX pacTeHHi», «Cxema pa3BUTUA JKUBOTHOTO MUY,




«Apomopo3el  KUBOTHBIX», «[Ipocreiimme», «Kumeunomnonoctaeiey, «llmockue dvepBu»,
«YeHucToHOTrHEeY, «PpI0BIY, «3EMHOBOTHEICY, «IIpecmbikaromuecs, «lITuupy,
«Mnekonuraronuey, «Pa3BuTue JKM3HM B apXeHMcKou 9pe», «Pa3Butme KU3HH B
MPOTEPO30MCKON 3pey, «Pa3zBuThe KU3HM B NAINCO30MCKON 3pey», «Pa3BuThe KU3HU B
ME3030MCKON 3pe», «Pa3BuTHe >KHM3HM B KallHO30McKOH 3pe», «CoBpeMeHHas cucrema
OPraHUYeCKOro MUPA».

OOGopynoBanue: repOapuu pacTeHUN Pa3IUYHBIX OTJEIOB, KOJUICKIIUM HACEKOMBIX,
BJIQKHBIE IPENapaThl JKUBOTHBIX, PAKOBHHBI MOJUIIOCKOB, KOJUIEKIIMA HIJIOKOXKHX, CKEJIEThI
II03BOHOYHBIX JKMBOTHBIX, 4Yydesla IITHII W 3BEPEH, KOJUIEKIUU OKAMEHEJIOCTEH, IOJIE3HbIX
HCKONAEMBIX, MYJISIKU OPTaHUYECKUX OCTATKOB OPraHU3MOB.

Bupryanbnasa sadoparopHasi padora «MojenupoBanue onbitoB Muiuepa—tOpu no
M3Y4YEHHIO a0MOTEHHOTO CUHTE3a OpPraHMYeCKUX COeAMHEHNUN B IEPBUYHOM aTMoc(epey.

JladbopaTopnasi paGora «/3yuyeHue M OMNHCAaHME MCKOIMAEMBIX OCTATKOB JIPEBHUX
OpPraHU3MOBY.

IIpakTnueckas pabGora «/3ydyeHue oCOOEHHOCTEH CTPOEHMSI PACTEHMH pa3HBIX
OT/IEIIOBY.

IpakTuueckass padora «M3yuyeHue OCOOEHHOCTEM CTPOCHHUSI  TTO3BOHOYHBIX
YKUBOTHBIX».

Tema S. IIpoucxokaeHue 4YeJ0BeKa — AaHTPOIOIeHe3

Paznensl u 3amaum anTponosiorud. MeTo1bl aHTPOIIOJIOTHH.

CTaHOBJICHHE TIPENICTABICHUNA O MPOUCXOKICHUHU YeJIOBEeKa. Pelmuruo3Hbie BO33pEHUSI.
CoBpeMeHHbBIEC HAyYHBIE TEOPHUH.

CxoncTBo 4yenoBeka C  JKUBOTHBIMU. (CHcTeMaTHUecKoe IOJIOKEHHE 4eOBeKa.
CBuuerenbcTBa CXOACTBA 4YEJOBEKAa C JKMBOTHBIMU:  CPAaBHUTEIBHO-MOPQOJIOTUYECKUE,
sMOpuosIoTHYeCKUE, (HU3HOTIOro-OMoXUMHUYEcKHe, MoBeaeHuYeckue. OTauuMsl 4YenoBeKa OT
KUBOTHBIX. [IpAMOXOK/I€HHE U KOMIUIEKC CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BuTHEe rojlOBHOTO
MO3ra ¥ BTOPO CUTHAJIbHON CHCTEMBI.

JBwxkymue cuiabl  (pakTopbl)  aHTpomoreHe3a: OHMOJOTHYECKHE,  COIMAJIbHBIC.
CooTHolieHre OMOJOTMYECKUX U COITMANIBHBIX ()aKTOPOB B aHTPOIIOTEHE3E.

OcHoBHBIE cTauK aHTpoToreHe3a. PanHue yenoBekooOpa3Hbie 00e3bsHbI (IIPOKOHCYIIBI)
Y paHHHUE MOHTU[BI — OOIIHE MPEKU YeI0BEKOOOPa3HbIX 00€3bsSH U 0. ABCTPAIIOMUTEKU —
JIBYHOTHE TpeaKu JiroAeil. YenoBek yMmelnblid, EpBble M3rOTOBJIEHUA OpyAui Tpyaa. UemoBek
MPSMOXOJISAIIMNA W TIEPBBIM BBIXOJ JIHOJeH 3a mpeaenbl Adpuku. YenoBek reineab0eprckuii —
001l mpeoK HeaHIepTaIbCKOTO YeJI0OBeKa U YeloBeka pa3yMHOro. YenoBek HeaHAepTaIbCKH
KaK BUJ JIIOJCH XOJIOAHOTO KiuMmaTa. YenoBeK pa3yMHBIM COBPEMEHHOIO THUIIA, IEHUCOBCKUIL
Yel0BeK, OCBOCHHE KOHTUHEHTOB 3a npeaenamu Adpuku. [lageoreHeTrka u najaeoreHOMUKa.

DBOJIOLUS COBPEMEHHOro uenoBeka. EcTecTBeHHbI OTOOp B MOMYJSIUSAX YEIOBEKA.
MyranuonHsiii nporecc U noaumopdusm. [lomynsuronHsie BOIHBI, Apeid TeHOB, MUTpALlUi U
«3(hdexT ocHOBaTEN» B MOMYIISIIIUIX COBPEMEHHOTO YeIOBEeKa.

UYenoseueckue pacel. [lonsitue o pace. bomnbiine pacel: eBporneouaHas (eBpasuiickas),
aBCTpaJO-HETPOUIHASA (PKBAaTOpHAlbHAsI), MOHTOJIOUAHAS (a3UMaTCKO-aMepuKaHCcKas). Bpems u
MyTH paccelieHusl 4YeloBeKka 1o IuiaHere. EauHcTBO uenoBedeckux pac. Hayunas
HECOCTOSITENIBHOCTh ~ pacu3Ma. [IpucrmocoONeHHOCTh 4eloBeKa K  pPa3HbIM  YCIOBHUSM
OKpyxarleil cpeabl. BausHue reorpadudeckoi cpensl U apeiida reHoB Ha MOPQOIOTHIO U
(U3HOJIOTHIO YeTOBeKa.

MeXIUCIUIUTMHAPHBIE MeToJbl B (u3u4eckod (OMOJIOTHYECKOI) aHTPOMOJIOTHH.
OBOJIIOIIMOHHAST ~ AHTPOMOJIOTUS W TMAJICOAHTPOIOJIOTUSI  YEJOBEYECKUX  IMOMYJISALHM.
buoconuaneHpie  WcclenoBaHUS ~— OpUPOABI  YeloBeka.  MccienoBaHWe — KOZBOJIIOIMHU
OMOJIOTMYECKOT0 U COLUAIBHOTO B UEIOBEKE.

JdeMoHcTpanuu

oprpersr: Y. lapsuH, JI. JIuku, . 5. Porunckuii, M. M. I'epacumos.



Tabmuiel W cxembl: «MeToAbpl  aHTPOTONOTHH», «[ OJIOBHOW MO3r  4YelOBEKay,
«YenoBexkooOpa3Hbie 00€3bsHBDY, «CKEJIET YeIOBeKa U CKEJIET MUMIaH3e», «PyTuMeHThl 1
aTaBU3MbI», «/[BIKyIIME CHJIBI AHTPONOTreHE3a», «IBOJIIOIMOHHOE JPEBO YEJIOBEKAY,
«ABcTpasonurek», «HenoBek ymensli», «HenoBek MpAMOXOIAUny, «/{eHUCOBCKUN YEI0BEK»
«Heanpepranbup», «Kpomanbonib», «lIpenku uenoBeka», «ITarbl BOJIOLUHN YEJIOBEKa,
«Pacsl yesnoBekay.

O6opynoBaHue: MyJISDKM OKaMEHEJIOCTEH, IPEIMETOB MaTepUAIbHOMN KYJIbTYphl IIPEJIKOB
qenoBeka, penponaykuuu (pororpadmu) KapTUH € MHQPOJIOTHYCCKUMH W OUOJIeHCKUMU
CIO’KETaMH MPOUCXOKICHHS YeJI0OBeKa, (poTorpadmu HaX0JOK MCKOIAEMBIX OCTATKOB UYEIIOBEKA,
CKEJIeT YeJIOBEKa, MOJENb Yeperna 4eloBeKa M Yepena IIMMIIaH3€, MOJIEib KUCTH YeJIOBEKa U
KHCTU LIIMMIIaH3€, MOJIEJIM TOpca MPEKOB YeoBeKa.

JladbopaTtopHasi padora «l3ydeHne OCOOCHHOCTEM CTPOCHHS CKeJleTa 4YelIOBEKa,
CBSI3aHHBIX C MIPSIMOXO0XKICHUEM.

IIpakTnueckas padora «/3yyeHne 3K0JI0THYECKUX aJaNTallMi YeIOBEKay.

Tema 6. DkoJjorusi — Hayka 0 B3aHMOOTHONIEHUSIX OPraHU3MOB H
HAJ0OPraHU3MEeHHBIX CHCTEM C OKpY:Kawouei cpeaoi

3apoxaeHue W pa3BuTHEe OHKojJoruu B Tpymax A. ['ymboneara, K. @. Pymee, H.
A. CeseprioBa, J. I'ekkenst, A. Tencnu, B. H. CykauéBa. Pa3zaensr u 3amaun sxosnoruu. CBsizb
AKOJIOTHUH C APYTUMHU HAYKaMHU.

Mertonpl sxonoruu. Ilonesbie HaOMIOAEHNA. DKCIIEPUMEHTBI B 3KOJIOTHU: MPUPOJHBIE U
naboparopHble. MojienupoBaHie B 5KOJIOTHMH. MOHUTOPHUHI OKpPY)KaloIIel Cpesbl: JOKaJIbHBIMH,
pEruoHAIbHBIN U TTI00aTBHBIN.

3HauYE€HHE SKOJIOTMYECKUX 3HAHUU JUIS YEJIOBEKAa. DKOJIOTMYECKOE MHUPOBO33PEHHE Kak
OCHOBa CBs3€l 4enoBedecTBa ¢ mpupoaod. DopMHUpOBAHUE HKOJOTHYECKOW KYIbTYpbl H
9KOJIOTMYECKOU IPAMOTHOCTH HACEJICHHUS.

JdemoHcTpauuu

[optpetsl: A. I'ymbonsar, K. @. Pynse, H. A. CeBeprioB, J. I'ekkens, A. Tencnu, B.
H. Cykaués.

Tabauiel u cxembl: «Paznensl skosoruny», «Metoabl 3kojgorumy», «CxemMa MOHUTOPHHTA
OKpYXaIOILEn CpebD».

JlaGoparopHas padora «/3ydeHrue MeToA0B KOJIOTUUECKUX UCCIIECIOBAaHUI.

Tema 7. Opranusmsl U cpea 00MTAHUS

Okonorndyeckue (GakTopbl W 3aKOHOMEpPHOCTH WX jeictBus. Kiaccuduranms
JKOJIOTHYECKUX  (PaKTOpOB:  abMOTHYECKHe, OHOTUYECKHE, aHTpornoreHHeie.  OOmue
3aKOHOMEPHOCTH JCUCTBUS dKoJIornueckux ¢aktopos. [IpaBmino munumyma (K. lnpenrens,
1O. JIu6ux). TosnepaHTHOCTH. DBPHUOUOHTHBIE U CTEHOOMOHTHBIE OPraHU3MBI.

Abuotnueckue dakropbl. CBET Kak KoJIoTHUecKuil hakrop. JeficTBre pa3HbIX Y4aCTKOB
COJIHEYHOTO CIIeKTpa Ha OPraHu3Mbl. OKOJOTMYECKHE TPYIIbl PACTEHUW U KUBOTHBIX IIO
OTHOIIEHUIO K cBeTy. CUrHanpHas posb cBera. DoTonepuousm.

Temnepatypa kak skosiormueckuii ¢akrop. JlelicTBue TemmepaTypbl Ha OpraHU3MBI.
[TolikunoTepMHbIE U TOMOMOTEPMHBIE OPTaHU3MBIL. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBI.

BrnaxnocTh kak skonornueckuid dakrop. Ilpucnocobnenus pacTeHUi K MOAIEp>KaHUIO
BogHoro Oananca. Kmaccudukanus pacteHuwii mo oTHomieHuo K Boje. [IpucmocobneHus
YKUBOTHBIX K U3MEHEHUIO BOJTHOTO PeXKUMA.

Cpenpl oOuTaHUS OPraHM3MOB: BOJIHAS, HA3€MHO-BO3MYIIHAs, MOYBEHHAs, TITyOMHHAs
MOAMOYBEHHAsI, BHYTpHOpraHm3MeHHas. (DU3NKO-XUMUYECKHE OCOOEHHOCTH cpel OOuTaHus
opraau3MoB. [IpucrocobaeHnss OpraHu3MoB K KU3HU B Pa3HBIX CpPeliax.

buonoruuecknie putmbl. BHemHue u BHyTpeHHHE pUTMBL. CyTOYHBIE M TOAUYHBIC
putMbL [Iprcmoco0IeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSIM YCIOBHH KU3HU.



XKuznennsie ¢popmbl opranu3moB. [lonarue o >xu3HeHHoU Gopme. KuzHeHHbIE (HOPMBI
pacTeHMii: JAepeBbs, KYCTapHUKHM, KyCTapHUYKH, MHOTOJIETHUE TpaBbl, OJHOJICTHUE TpPAaBbI.
XKuznenuoie (GOpPMbI KUBOTHBIX: THUAPOOMOHTHI, TEOOHMOHTHI, a’pOOHOHTHL. (OcoOeHHOCTH
CTpOCHUS 1 00pa3a KU3HH.

buotnueckne  Qaxkropbl. Bunmel OMOTHYECKHMX  B3aMMOJCWUCTBUH:  KOHKYpPEHIIHS,
XAITHAYECTBO, CUMOMO3 1 ero (opmel. [lapazutusm, Kooneparys, MyTyaanu3M, KOMMEHCAIN3M
(KBapTHpaHTCTBO,  HaxyjeOHuM4ecTBO). Herpodpuueckue  B3aumoaeicTBus  (TONUYECKHE,
dopuueckue, (adbpuueckue). 3HaUCHUE OMOTUYCCKMX B3aUMOJICHCTBHMA ISl CYIIECTBOBAHUS
OpraHu3MoB B cpezie ooutanus. [IpyHINIT KOHKYPEHTHOTO UCKIIIOUEHUSI.

JdeMoHcTpanuu

Tabmuuet u cxembl: «IKonorudeckue GaxTopb, «CBETOBON CIIEKTPY», « DKOJIOTUIESCKUE
IPYIIIBI )KUBOTHBIX IO OTHOLLIEHUIO K CBETY», « TeMI0KPOBHBIE )KUBOTHBIE», «X0JI0JHOKPOBHBIE
KUBOTHbBIEY», «DU3MOJOTUYECKHE AJANTalUU KUBOTHBIX», «Cpeapl OOMTaHHUS OPraHU3MOBY,
«buonornyeckue putmMe», «KuzHennosie popmbl pacTeHuin», «KuzneHHble (OPMBI )KUBOTHBIXY,
«JKocHucTeEMa HUIMPOKOJIHUCTBEHHOTO Jeca», «KocucTeMa XBOWHOro Jecay, «llemu muranusy,
«XumuanuectBoy, «Ilapazutuzmy», «Konkypenius», «Cumouosy, «KommeHncamuzmy.

OO6opynoBanue: repOapul pacTeHUd W KUBOTHBIX, MPHUCTIOCOOJICHHBIX K BIHUSHHUIO
pPa3IUYHBIX  DKOJOTHYECKUX  (AaKTOpPOB, TepOapuu  CBETOIIOOMBBIX, TEHEMIOOMBBIX H
TEHEBBIHOCIUBBIX PACTEHUN, CBETOJIOOMBBIC, TEHEIIOOMBBIE M TEHEBBIHOCIMBBIE KOMHATHBIE
pacTeHus, TepOapuu U KOJUIGKIUHU TEIUIOIIOOUBBIX, 3MMOCTOMKHUX, MOPO30yCTOMUMBBIX
pacTeHMii, dYydena MNTHUIl W 3Bepell, repOapuM pacTeHUH, OTHOCSIIUXCA K TUTrpoduTam,
KcepouTtaMm, Me30(puTaM, KOMHATHBIE PACTEHUS MJAHHBIX TPYII, KOJUIEKIUH KUBOTHBIX,
oOWTAIOUINX B pa3HbIX cpefax, repdapuu U KOJUJIEKIIMH PACTeHHUH U YKUBOTHBIX, OOJIaJar0NINX
yepTaMu MPHUCIOCOOJIEHHOCTH K CE30HHBIM M3MEHEHMSIM YCIOBUM JKWU3HM, Treplapuu Hu
KOJUIEKIIMM PACTEHUH M KUBOTHBIX DPA3IMYHBIX >KU3HEHHBIX (OPM, KOJUIEKIIMH KUBOTHBIX,
YYaCTBYIOIINX B Pa3IMUHbIX OMOTUYECKUX B3aUMO/ICHCTBUSX.

JlabopaTopHas padora «BrIsiBJIeHHE TPUCTTOCOOICHUI OPraHU3MOB K BIIUSIHUIO CBETA.

JladbopaTopHasi pab6ora «BpisBIeHHE TNPUCITIOCOOIEHUN OpPraHU3MOB K BIIMSIHHIO
TeMIEPaTypPbI».

JlabopaTopHasi padora «AHaTOMHYECKHE OCOOCHHOCTH PACTEHUW W3 Pa3HBIX MECT
oOUTaHUSD.

Tema 8. JkoJi0rUsI BUAOB M MOMYJISIIIHIA

DKOJIOTHYECKHE XapaKTePUCTUKU momnyssiuun. [Tomymsmust kak Ouosiorudeckasl CUucTema.
Pone HeomHOpOAHOCTH Cpelbl, (HU3UYECKUX OapbepoB M OCOOECHHOCTEH OHOJIOTMH BHIIOB B
(hopMHUPOBAHUH POCTPAHCTBEHHOMN CTPYKTYPHI MOMyIsiiuii. OCHOBHBIE MTOKA3aTEIH MOMYISIIH:
YUCJIEHHOCTb, IUIOTHOCTb, BO3pacTHas U IOJIOBAsl CTPYKTYpa, POKIAEMOCTb, IPUPOCT, TEMII
pocTta, CMEpPTHOCTh, MUTPAITHL.

DKoJloruyeckas CTpykTypa nomyssiiuu. OLieHKa YUCIEHHOCTH nomynsiuu. /luHamuka
MONYJSALUU U €€ peryisiius. buoTuueckuii NoTeHUUan Nomyssuui. MoaenupoBaHue JTMHAMUKA
nonymsauuu. Kpuele pocta uMciieHHOCTH mnomynsinuu. KpuBble BbDKUBaHus. Perynsnus
YUCIEHHOCTH TMOMYNSALMHA: posib (AKTOPOB, 3aBUCALIUX W HE 3aBUCSIIMX OT IUIOTHOCTH.
Dkosornyeckue crpateruu BuaoB (- u K-crparerumn).

[Tonsitne 006 »sKonormueckod Huie BuAa. MecrooOutanue. MHOroMepHass MOJIENb
skoJiornyeckot Humm Jx.M. Xarunacona. Pasmeps! 3konornueckoil Humu. [loreHuuansHas u
peanu30BaHHAas HUILH.

Bun xak cuctema nonynsuuid. Apeansl BUIOB. BUIIBI M UX JKU3HEHHBIE CTPATETHUHU.
DKOJIOTHYECKHE YKBUBAJICHTEI.

3aKOHOMEPHOCTH TOBEACHHS M MUTpPAlUM >KUBOTHBIX. bHojornueckue WHBa3MU
Yy)KEPOJHBIX BUJIOB.

JdeMoHcTpanuu

Hoprper: /Ix. Y. XaTunHCOH.



Tabnuier " CXEMBI: «DKOJIOTHYECKUE XapaKTePUCTHKU TOTYJISIIIAW,
«[IpocTpaHCTBEHHasT CTPYKTypa MOMyasiuu», «Bo3pacTHeie NUpaMUIbl  MOMYJISIHN,
«CKOpOCTh  3acelieHHs TOBEPXHOCTH 3€MJIM  pa3IMYHBIMU  OpraHm3sMamm», «Mojaenb
skoJiornyeckoit Huiu Jx. M. XarunHconay.

O6opynoBanue: repOapun pacTeHUi, KOJIJICKIIUN )KHBOTHBIX.

JlabopaTopnas padora «IIpucrnocobenust ceMsiH paCTEHUHN K PacCEICHUION.

Tema 9. Jkos0rus coodmecTB. IKOJIOrHYeCKHe CHCTEMBbI.

CoobmecTBa oprann3moB. buorieHos u ero cTpykrypa. CBsi3u MEXIy OpraHu3MaMu B
onoreHose.

Okocucrema kKak otTkpbitas cuctema (A. JIx. Tencnwm). DyHKIHOHATBHBIE OJIOKH
OPraHU3MOB B HIKOCHUCTEME: MPOIYLEHTHI, KOHCYMEHTHI, pPeAyleHThl. Tpoduyeckue ypOBHHU.
Tpoduueckue nenu u ceru. Adnoruueckue Onoku 3kocucteM. [1ouBBI U WIIBI B 3KOCHCTEMAX.
KpyroBopoT BeliecTB 1 MOTOK SJHEPTUU B IKOCUCTEME.

OcHOBHBIE TMOKa3aTenu »JSKocucTeMbl. buomacca M mpoaykuus. ODKOJOTHYECKHE
MMUPAMUIBI YUCEI, OMOMACChl U YHEPTUH.

Jlunamuka 9KOCUCMEM. Kamacmpoguueckue nepecmpouKu.
@nyxmyayuu. HampaBiieHHbIE 3aKOHOMEPHBIE CMEHBI COOOIIECTB — CyKieccuu. [lepBudHbIe U
BTOPHYHBIC CYKIIECCHM W WX TMPUYUHBL. AHTPOIOTCHHBIC BO3JICHCTBUS HA CYKIIECCHHU.
KnumakcHoe coo6mectBo. buopasHooOpa3zue M MOJHOTa KPYroBOpOTa BEIIECTB — OCHOBA
YCTOMYHMBOCTH COOOIIECTB.

[Ipupoansie 3KOCUCTEMBI. DKocucmemsbl 03€p U pek. DKocucmemvl Mopeu U OKeaHos.
Oxocucmemvl myHOp, 1ecos, cmeneu, nyCmvlHb.

AHTpOTIOTEHHBIE  AKOCHUCTEMBI. ATrpo3KocucTeMa. ArpouneHo3. Paznuuumst Mexmay
AHTPONOTEHHBIMU U MPUPOJHBIMU HIKOCUCTEMAMHU.

VYpboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucteM. ['opojackas ¢uiopa u dayHa.
CunanTponu3amusi ropoickoil  (aynel. buonornueckoe ©  XO3SHWCTBEHHOE 3HAYCHHE
arpo3’KoCUCTEM U YpOOIKOCHUCTEM.

3akoHOMEpPHOCTH  (OPMHPOBAHUS  OCHOBHBIX  B3aMMOJICHCTBHA  OPraHW3MOB B
aKocucTeMax. Ponb Kackaowozo 3pgexma u 6ud08-30upuxamopos (Kuouesvix 6udog) 6
@yHrkyuonuposanuu  skocucmem. llepeHOC SHEPruM U  BEIIECTB MEXKIY CMEXKHBIMU
KOCUCTEeMaMH. YCTOWYUBOCTH OPraHuW3MOB, TOMYISALUUNA © HSKOCHUCTEM B  YCIOBHUSAX
€CTECTBEHHBIX U aHTPOIOTEHHBIX BO3/ICHCTBU.

Mexanuzmol  8030elicmeusi  3a2pA3HEHULl  PA3HbIX MUNO8 HA  CYOOP2AHU3MEHHOM,
OpP2AHUBMEHHOM, NONYJIAYUOHHOM U OIKOCUCMEMHOM VPOBHAX, OCHOBbL IKOJOUUECKO20
HOPMUPOBAHUS AHMPONO2EHH020 8030eticmeus. MeToI0I0THsI MOHUTOPUHTA €CTECTBEHHBIX U
AQHTPOTIOTEHHBIX SKOCUCTEM.

JdeMoHcTpanun

[optpert: A. JIx. Tencnu.

Tabauiel u cxeMbl: «CTpyKTypa OHOIIEHO3a», «DKOCUCTEMA IIMPOKOIMCTBEHHOTO JIecay,
«JKocHucTeMa XBOWHOTO Jeca», «DyHKUHMOHANbHBIE TPYIIbl OPraHU3MOB B JKOCHCTEMEY,
«KpyroBopor BemectB B 9Kkocucteme», «llemum mnwuraHus (macTOWIHAS, JETPUTHAN)Y,
«DKOoJIOTHYECKasl TUPaMHUJIa YUCeN», «IKOJIOorndecKasi mupaMua OuomMacch, «IKOJIOTHYecKas
nupamuaa sHeprum», «OOpazoBanue Oomnotay, «llepBuuHas cykueccusi», «BoccTaHoBneHue
jeca Tmocie Moxapa», «IKocucTteMa o3epan, «ArpoueHo3», «KpyroBopoT BellecTB M IMOTOK
SHEPTrUM B arpoiieHosey, «lIpumepsl ypooskocucTem.

O6opynoBanue: repbapuy pacTeHUi, KOJJICKIMU HACEKOMBIX, Uydesa MTHUIl U 3BEpei,
repOapuu KyJIbTYPHBIX U JUKOPACTYIINX PACTEHUH, aKBAPUYM KaK MOJIENb YKOCHUCTEMBI.

IpakTnyeckas padora «/3yuenue u onucanue ypooIKOCUCTEMBD.

JlabopaTopHasi padora «3ydeHne pa3HoOOpa3usi MEJIKHX MOUYBEHHBIX WICHUCTOHOTHUX
B Pa3HBIX IKOCHCTEMAX).




IKCKYypeust «IKCKypCcHsi B TUIIMUHBIA OnoreorieHo3 (B ayOpaBy, Oepe3HsK, €IbHUK, Ha
CYXO/JI0JIbHBIM WJIM IOMMEHHBIH JIyT, 03€po, 00JIOTO)».
IKeKypeHus «IKCKYpCUs B arpO3KOCUCTEMY (Ha MOJIE WIIA B TEIIMYHOE XO3SHUCTBO ).

Tema 10. Buocdepa — rinodanbHasi IKocHUCTEMA

buocdepa — obmeruranerapHas 0060109ka 3eMJiIH, TI€ CYIIECTBYET WMJIHM CYIIECTBOBAJa
*u3Hb. PasButne npencrasieHuii o onocdepe B Tpyaax D. 3tocca. Yuenue B. 1. Bepranckoro o
ouocdepe. Obmactu 6mocheps! u e€ cocras. JKuboe BeniecTBo Onochepsl u ero GyHKINH.

3aKoHOMEpHOCTH cyiecTBoBaHus onochepsl. OcobeHHOCTH Onocdepsl Kak rII00aTbHOM
skocucTembl. JluHammueckoe paBHOBecMe B Omocdepe. KpyroBopoTel  BemiecTB U
OMOTEOXMMHUYECKUE IUKIIBI (Yriepo/a, a3ota). PuTMuIHOCTS siBNeHmid B Onocdepe.

3oHanpHOCTh Onocdepsl. [lonarue o Ouome. OCHOBHBIE OMOMBI CYIIHN: TYHIpPA, XBOWHBIE
Jieca, CMEIlIaHHbIe U HIUPOKOJIMCTBEHHBIE Jieca, CTENH, CaBaHHBI, MyCThIHU, TPOIIMYECKUE Jieca,
BBICOKOTOpbs. Kitumar, pacTUTENbHBIN U 5KUBOTHBIA MUP OMOMOB CYIIH.

Crpykrypa ¥ (QyHKOUS KUBBIX CHCTEM, OIIEHKa MX pPECYpCHOTO TMOTEHIHuana u
ouochepHbIx QyHKIUI.

JdeMoHcTpanuu

IMoptpetsl: B. U. Bepnanckuii, 3. 3rocc.

Tabmuibl u cxeMsbl: «I'eochepsr 3emmny, «KpyroBopot azorta B mpupoae», «Kpyrosopot
yriaepoja B npupoae», «KpyroBopot kuciaopoja B npupojae», «KpyroBopot Bojabl B IPUPOIE»,
«OcHOBHBIE OWOMBI cymmny», «Knmumarndeckne mosca 3emmny, «Tynmpay», «Taiiray,
«C™memannbii  nec», «lllupokonucrtBenusiii  jnec», «Crenby, «CaBanHa», «IlycTbiHSY,
«Tponmyeckuii aec.

OO6opynoBanue: repdapun pacTeHUN Pa3HbIX OMOMOB, KOJIJICKIIUN KUBOTHBIX.

Tema 11. YesioBek M OKpY:KAIOLIAs cpea

DKOJIOTHYECKHE KpHU3UChI W WX MpUYUHBL. Bo3aeicTBue uenoBeka Ha Ouocdepy.
3arpsiz3HEHHWE BO3AYIIHOM cpenbl. OxpaHa BoO3ayXxa. 3arpsi3HEHUE BOAHOM cpeanl. OxpanHa
BOJIHBIX pecypcoB. Pa3pymienue noussl. OxpaHa MOYBEHHBIX PECypcoB. M3MeHeHne Kinumara.

AHTpPOIIOT€HHOE BO3JICMUCTBME Ha PACTUTENIbHBIA M SKMBOTHBIA wMup. Oxpana
PaCTUTENBHOTO U KUBOTHOTO MHUpa. OCHOBHbBIE MPUHIUIBI OXPaHbl NMPUPObl. KpacHble KHUTH.
Oco60 oxpansiembie npupoanbie Tepputopun (OOIIT). botannyeckue caabl M 300J0THYECKUE
MapKH.

OcHOBHBIE PUHIIUIIBI YCTOWYMBOTO Pa3BUTHUS YEIOBEUYECTBA U NMPUPOAbl. PannonansHoe
MIPUPOJIOIOJL30BAHUE U COXpaHEHHuEe OHMOJOrHMuecKkoro pasHooOpaszus 3emnn. OOmue
3aKOHOMEPHOCTH TI0OATBHBIX SKOJIOTHYECKHX KpU3UCOB. OCOOEHHOCTH COBPEMEHHOTO KpH3HUCa
U €ro BEPOSITHBIE MOCIIEICTBUS.

Pa3Butne METOJIOB MOHHUTOPHUHTA pa3BUTHS OTIACHBIX TEXHOT€HHBIX
npoueccoB.  CucmemHvle — ucciedogamus — nepexoda K  pecypcocbepezarouer. U
KOHKYPEHMOCNOCoOHOU ~ 3Hepeemuke.  buonocuueckoe  pasnoobpazue u  bGuopecypcol.
Hayuonanvnvlie ungopmayuonnsvie cucmemvl, obecneyugarowjue 0ocmyn K uHgopmayuu no
COCMOSHUIO OMOEeNbHbIX 61008 U 3IKocucmem. (OCHOB8bI dKOpeadbunrumayuy 3Kocucmem U
cnoco608 60pbobI ¢ buonospedcoeHusIMU. PekoHcmpyKyus MOPCKUX U HA3EMHBIX IKOCUCTEM.

JdeMoHcTpanuu

Tabouiel  u  cxembl: «3arps3HeHre  atMocdepb», «3arpsi3HeHue rugapocheps»,
«3arpsizHeHue 1ouBbl», «[lapHukoBwli  3ddekT», «Ocobo oxpaHsemMble MPUPOTHBIC
TeppuTOpun», «MoJenu ynpaBiasieMoro MUpPay.

Ob6opynoBanue: pororpaduu 0XpaHseMbIX pacTeHUN U KUBOTHBIX KpacHoit kauru Poccuiickoit
®enepaunn, KpacHoil KHUTH peruoHa.




IIpunaoxenue k padoyeii mporpamMme mo OHOJIOTHHU
OCHOBHOTO cpeaHero oopasosanus 10-11 knace

TEMATHYECKOE IIVTAHUPOBAHUE

10 KJIACC
HauMeHoBaHue KoaunuyecTBo yacon
DJIeKTpOHHBbIe (U poBbIe)
Nem/m | pasnenos u Tem B Konrpoasn I it o0pa3oBaTejibHbIE PECYPCHI
NPOrpaMMBbI cero | o paGoThi PaKpadoThI
bubnuoreka
! buonorns Kax nayka | 2 05 LIOK https://m.edso0.ru/7£41¢292
2 JKuBble cuCTEMBI U UX 1 bubnuoreka
OpraHu3aIys ITOK https://m.eds00.ru/7f41¢292
3 XUMHYECKHM COCTaB 1 8 1 bubnmoreka
CTPOEHHE KIETKH ITOK https://m.eds00.ru/7f41¢292
4 KuzueneareasHOCTD 6 bubnuorexa
KJIETKH ITOK https://m.eds00.ru/7f41¢292
PasmHoxenne u
5 WHIUBUIYaTEHOE 5 1 bubamorexa
AHBIAYalT ITOK https://m.edsoo.ru/7f41c292
pa3BUTHE OPraHU3MOB
HacnencreenHocTs u
6 H3MEHYHUBOCTD 8 15 bubsmorexa
' ITOK https://m.edsoo.ru/7f41¢c292
OpPraHu3MOB
7 oce::;;;fw OCHOBBI 3 brbsmorexa
p : ITOK https://m.edsoo.ru/7f41¢c292
OMOTEXHOJIOTHN
8 PesepBHOE BpeMs 1 brbsmorexa
ITOK https://m.edso0.ru/7f41¢c292
Hroro 34 2 4
11 KJIACC
HaumeHoBaHue KoJsnvecTBo 4acon
Ne /| pasnenon u Tem DyekTpoHHbIe (LM(PPOBLIE)
- pa3 Beero Kourp. pakTn 00pa3oBaTeJbHbIe pecypchl
NPOrpaMMbl padoThI paboThI
1 OBOJIOIOHHAS 9 1 bubmmoreka
OuoNorus ITOK https://m.edsoo.ru/7f41cc74
Bo3HukHOBeHUE U
2 A3BUTHE KU3HU HA 9 0.5 bubamorexa
P ' ITOK https://m.edsoo.ru/7f41cc74
3emie
3 Opranusmel 1 5 1 bubmmorexa
OKpY>KaloIasi cpesia IIOK https://m.edsoo.ru/7f41cc74
4 CoobmrecTBa 1 9 bubmnoreka
HKOJIOTUYECKUE CUCTEMBI ITOK https://m.edsoo.ru/7f41cc74
5 PesepBHOE Bpems 2 brbmorexa
ITOK https://m.edsoo.ru/7f41cc74
Hroro 34 2 2.5
MNOYPOYHOE IINIAHUPOBAHHUE
10 KJIACC
KoJ-Bo yacoB 1 1
ara OTNOJTHUTETbHAS
New/m | Tema ypoxa Beero | P2 | yayvuenns | mndopmanus
padoThI
Merozpl TO3HAHUS KUBOW TPUPOIBI. Y POBHH
1 OpraHM3alMy )kKMBOH npuponsl. [IpakTrueckas 1 0.5 05.09.2023
pabota Ne 1 «Vcronb3oBaHne pa3IMyHBIX METOJOB




Ipy N3YYCHUU OHOJIOTMYECKUX 00HEKTOBY

XUMHUYECKUN COCTaB KIETKU. Boga u MUHEpaIbHbIE

2 1 12.09.2023
conu
3 benku. CocraB u crpoeHue OCIKOB 1 19.09.2023
depMeHTH — OHONIOrnvecKue KaTaan3aTophl.
JlabopaTtopnas padota Ne 1 «M3yuenue
4 - 1 0.5 26.09.2023
KaTAIUTHYECKOH aKTUBHOCTH ()epMEHTOB (Ha
pruMepe aMUIIA3bl WK KaTajasbl)»
5 VraeBonsl. JInnuasl 03.10.2023
6 Hyxnennossie kucnorel. ATO 17.10.2023
7 Ucropus u Meronsl n3yueHus kieTku. Kierounas 1 24.10.2023
TEopus
8 Krierka kak 1erocTHas )KuBas CHCTEMa 1 31.10.2023
Crtpoenne dykapuoTHIeCcKOi KieTku. JlabopaTopHas
9 pabora Ne 2 «M3yuyeHue CTPOCHHS KIETOK PacTeHNH, 1 05 14.11.2023
KUBOTHBIX, TPUOOB M OaKTepHid IOJ MUKPOCKOTIOM
Ha FOTOBBIX MHUKpOIIpenapaTax 1 X OIMUCAHUE)
10 Mertabon3M. DHEPreTHYeCKuil 00MeH 1 21.11.2023
11 ®DoTocuHTEe3. XEMOCHHTE3 1 28.11.2023
12 buocunTes 6enka. TpaHCKPUIINS U TPAHCIIAIUS 1 05.12.2023
13 0000111eHIE U TOBTOPEHHE 1 12.12.2023
14 KonTposibHas padora Nel 1 19.12.2023
15 MeTo/Ibl U TOCTYKEHHUSI CENEKITMH PACTeHUH U 1 26.12.2023
YKHBOTHBIX
JKu3HeHHbIN UK KIIeTKU. Jlenenue kierku. Muros.
16 JlaGopaTopnas pabora Ne 3 «HaGmronenne MuTo3a B 1 05 16.01.2024
KJIIETKaX KOHYMKa KOpeIlKa JIyKa Ha TOTOBBIX
MUKPOIIPENapaTax»
17 Hexerounbie hopMbl )KH3HU — BUPYCHI 23.01.2024
18 DopMBI pa3MHOKEHNS OPTaHU3MOB 30.01.2024
19 Metio3 06.02.2024
OO0pa3zoBaHue U Pa3BUTHE MTOJOBBIX KJIETOK.
20 OmnonorBopenue. Jlaboparopuas padora Ne 4 1 05 13.02.2024
«3yueHue CTpOCHHS MOJOBBIX KJICTOK Ha TOTOBBIX
MUKPOIPEnapaTax»
21 WuuBuayaipHOe pa3BUTHE OPraHI3MOB 1 20.02.2024
29 ['eHeTnka — HayKa O HACJICACTBEHHOCTH H 1 97.02.2024
W3MCHYUBOCTH
23 3aKOHOMEPHOCTH HACIIEIOBAHMS TPU3HAKOB. 1 05.03.2024
MoHorHOpUHOE CKpENMBAHNE
24 JIuruOpuHOe CKpenBaHme. 3aKOH HE3aBUCHMOTO 1 12.03.2024
HACJICIOBAHUS TIPHU3HAKOB
CuerieHHOE HACIIeIOBAHUE TPU3HAKOB.
o5 JlaGoparopnast pabota Ne 5 «/3yueHue pe3ynbTaToB 1 05 19 03.2024
MOHOT'MOPHTHOTO U JUTHOPUTHOTO CKPEIIMBAHUS Y
Jp030(hHIbI HAa TOTOBBIX MUKPOIpenapaTaxy
2 I'eneruka nona. HacinegoBanue npusHakoB, 1 02.04.2024
CLIETUIEHHBIX C ITOJIOM
UzmenuuBocTs. HenacneacTBeHHass U3MEHYHBOCTb.
27 JlaGopatopHast pa6V0Ta Ne 6. Izyuenue 1 05 09.04.2024
MOJU(PHUKALNOHHON U3MEHYUBOCTH, IOCTPOCHUE
BapHAIMOHHOTO PsiJia ¥ BAPUAITMOHHON KPHUBOMY
28 Hacnencteennas nsmeHunBocth. JlabopatopHas 1 0.5 16.04.2024




pabota Ne 7. «AHanu3 MyTanuii y Apo30QuiIsl Ha
TOTOBBIX MHKpOIIpenapaTax»»

29 I'eneruka yenoBeka 23.04.2024
30 Cenekiys Kak HayKa U IpoIiecc 30.04.2024
31 buoTexHon0rHs Kak oTpacib IPOU3BOJICTBA 07.05.2024
PesepBHbrii ypok. O0001IeHNE IO TEMe
32 PBHDIH Yp = 1 14.05.2024
«HacnencTBeHHOCTh ¥ KF3MEHUYHNBOCTH OPTaHU3MOBY
33 KontpoanHas pagora No2 21.05.2024
34 PesepBHBIN ypok 28.05.2024
OBHIEE KOJIMYECTBO YACOB 10 I[TPOTPAMME 34 4
11 KJIACC
Kox-Bo yacoB
ara OMOJHHUTEIbHAS
Ne m/m | Tema ypoka IIpak. A A
Bceero usyyeHus | undopmanus
padoThI
1 DBotonus 1 MeTobl e€ n3yueHus. cropus 1
MIPEICTABJIICHUH O Pa3BUTHH JKU3HH Ha 3eMIIe.
2 JlokazaTeanCTBa DBOIIFOLIIMH
3 Muxkpossosmonud. Buj. Kputepuu Buna
[Momymsiiys Kak dyIeMeHTapHas eAUHUIA BUA U
4 sBomonnu. JlaboparopHas pa6ora Ne 1 «CpaBHeHue 1 0.5
BHJIOB TI0 MOP(hOJIOTHUECKOMY KPHTEPHUIO)
5 JBrokymye crbl (351eMeHTapHbIe (haKTOPHI) 1
SBOJIOIHH
6 EcrecTBennsbIi 0TO0P M €ro (hopMbI 1
Pe3ynbTathl 5BOIONMN: TPHCIIOCOOIEHHOCTD
7 OpraHU3MOB U BUI000pa3oBanue. JlabopaTopHas 1 05
pabota Ne 2 «Omnmcanue MpUCTIOCOOIECHHOCTH '
OpraHu3ma 1 e OTHOCHTEIBHOIO XapaKkTepay
8 Hanpagienus v myTH MakpO3BOIIOIHH. 1
HeobpaTtnMocTh 3BOTIONHH
9 IIponcxoxenne >KU3HA Ha 3eMIte 1
10 I'eoxponomorus. PazButne *xu3Hu Ha 3eMire IO dpam 1
U TIeproJiaM
OCHOBHBIC ATAIbI SBOJIOIHN PACTUTENHHOTO U
11 KUBOTHOTO Mupa. [IpakTraeckas padora Ne 1 1 05
«3y4eHre NCKONAEeMBbIX OCTATKOB PACTEHUU U '
JKUBOTHBIX B KOJUTCKIIHSIX
12 CoBpeMeHHas CHCTeMa OPraHUIeCKOro MHUpa 1
13 O60011eH1e U TOBTOPEHHE N3YYEHHOI'O 1
14 KontpoanHas pagora Nel 1
15 DBoumonys YenoBeKa (aHTPONoreHes) 1
16 JIBmoxymmme cuitel ((haKToOphl) aHTPOIIOT€He3a 1
17 OCHOBHBIE CTaINHU 3BOJIIOIHU YEI0BEKA 1
18 Yenoeueckue pachl ¥ IPUPOTHBIE aaNTal[uN 1
YeJIoBeKa
19 O600mmenne no Teme «Bo3HUKHOBEHUE U pa3BUTHE 1
XKHU3HH Ha 3emiiey
20 Okonorust Kak Hayka. Cpebl OOUTaHUS U 1
9KOJIOTHYECKHE (haKTOPBI
21 Abuornueckue axropsl. JlabopaTopHas padora Ne 3. 1 05

«Mopdonornueckue 0cOOEHHOCTH PaCTEHUH 13




pasHbIX MecT obuTtanus». JlaboparopHast padota Ne 4.

«BnusiHME cBETa HA POCT U Pa3BUTHUE YEPEHKOB
KoJIeycay

22 Brotnueckue paxkropst 1
DKOIOTUYECKHE XapaKTePUCTUKH TTOMYJISIIIUH.

23 [paktuyeckas padora Ne 2 «[loacuér motHoCTH 1 0.5
NOMYJISIUN PA3HBIX BUJIOB PACTEHUIN)

24 Coo011ecTBa OpraHu3MOB — OUOIICHO3

25 JKOJIOTHYECKHE CHCTEMBI (IKOCUCTEMBI)

2 OcCHOBHBI€ MTOKa3aTENU IKOCUCTEMBI. DKOJIOTHYECKIE 1
nrpaMuibl. CBoiicTBa dKocucTeM. CyKIleccust

27 [IpupoiHBIe FIKOCHCTEMBI 1

28 AHTPONOT€HHbIE 9KOCHCTEMBI 1

29 Buocdepa — rimobanbHas sKocucTeMa 3eMITH 1

30 3aKOHOMEPHOCTH CYIIECTBOBaHUSI OMOChephI 1

31 UenoBeuecTBo B Orocdepe 3emiu 1

3 O6006menne Temsl «Co00IIEeCTBa M IKOJIOTHIECKHE 1
CHCTEMbBI»

33 KontpoanHas pagora No2

34 Pe3epBHBIN ypok

OBIIEE KOJIMYECTBO YACOB 110 ITPOTPAMME 34 2.5

YYEBHO-METOANYECKOE OBECIIEYEHUME OBPA30OBATEJIbHOI'O ITPOIIECCA
OBS3ATEJIBHBIE YUYEBHBIE MATEPHUAJIBI JJIS1 YUEHUKA

* buonorus, 10 knace/ bensies JI.K., dpmvmun .M., Ky3ueroBa JI.H. u apyrue; non penakiueii bensesa J1.K.,
Hemvmmmtia .M., AxiinorepHoe o6mmectBo «M3maTenscTBo «lIpocBerienmney

* buonorus, 11 knace/ benstes [1.K., Bopomuu I1.M., dpiviun I'.M. u npyrue; nox penakuueii bensesa 11.K.,
Hemvmmtia .M., AxinorepHoe o6mectBo «M3maTensctBo «lIpocBerienmey

METOJIUYECKHUE MATEPUAJIBI J1JIS1 YYUTEJIA
Meroangeckoe mocoone

HOUPDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU HHTEPHET

http://bio.1september.ru
http://college.ru/biologiya/
http://www.eco.nw.ru
http://www.sbio.info
http://www.darwin.museum.ru
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