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HOACHUTEJIBHAA 3AIINCKA

[Iporpamma mo yuebnomy npeamery "buonorus” (nanee - OMoIOTHs) HA YPOBHE CPEAHETO
obmiero oopazoBanus paspadborana Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-03
«O6 obpazoBanuu B Poccuiickoit ®enepanun», ®I'OC COO, Konmemuu mnpenogaBaHus
yuebHoro npeamera «bronorus» u OCHOBHBIX MOJIOXKEHHH (perepanbHoi paboueil mporpaMmmbl
BOCIIUTAHUSL.

VYueOnplii npeamer «buonorus» yriyonéaHoro ypoBHs usyueHus (10—11 xmaccsr)
SABIISICTCS. OJIHUM W3 KOMIIOHEHTOB INpEeIMETHON 001actu «EcTecTBEHHO-HAyYHBIC TPEAMETHD.
CornacHo mnonoxenusm OI'OC COO mnpoduibHble ydyeOHblE NPEIMETHI, H3y4aeMble Ha
yriyOlnEHHOM YPOBHE, SIBIISIIOTCS criocoOoM muddepeHnnanuu o0yqdeHrusl Ha YPOBHE CPEIHETO
oOmiero oOpa3oBaHUsl M MPHU3BaHBI 00ECIIEYUTh MPEEMCTBEHHOCTh MEX]y OCHOBHBIM OOIINM,
CpPeIHUM OOIIMM, CPEIHUM TPO(ECCHOHAIBHBIM M BBICHIUM OOpa3oBaHueM. B To ke Bpems
KaX/IbI M3 9THX y4eOHBIX MPEAMETOB JO0JDKEH OBITh OPHEHTHUPOBAH HA MPHOPHUTETHOE PEUICHHUE
00pa3oBaTeNbHBIX, BOCIIUTATENFHBIX W PAa3BHBAIOIINX 3a1ad, CBSI3aHHBIX C MpodopueHTannei
oOyJaromuxcss W CTUMYIHPOBAHWEM HHTEpeca K KOHKPETHOHW 0O0JacTH HAydHOTO 3HAHWS,
CBSI3aHHOTO C OHWOJIOTHEH, MEIMIIMHOW, SKOJIOTHEH, ICHUXOJIOTHEH, CIOPTOM WM BOEHHBIM
JIeTIOM.

[Iporpamma no yue6HOMY npeamery "buosnorus" na€r mpencraBieHue O IeJU U 3a1adax
u3ydeHus yueOHoro npeamera «buosorus» Ha yriyOn€HHOM ypOBHE, ONpeAeseT 00s3aTeabHoe
(MHBapHaHTHOE) MpEIMETHOE COJEpkKaHHe, €ro CTPYKTYpUpPOBAaHUE IO pasjesaM M TeMmaw,
pacnpeziesieHue 1o KiaccaM, peKOMEHIyeT MOCIIeJ0BaTeNIbHOCTh U3YUYeHUs yueOHOTO MaTepuaia
C Y4€TOM MEKNPEAMETHBIX W BHYTPHIIPEJIMETHBIX CBsI3€H, JIOTHMKH Y4eOHOTO Tpolecca,
BO3PACTHBIX OCOOCHHOCTEW oOydarommuxcsa. B mporpamMmme mo OMONOTHU peain30BaH MPUHITUTT
MPEEMCTBEHHOCTH C HW3yYeHHEM OHOJIOTMM Ha YPOBHE OCHOBHOTO 0OIIero oOpa3oBaHUs,
Onmaromaps 4yemMy IPOCMAaTpUBAETCSl  HANpPABICHHOCTh Ha  IOCIEYIOLIEe  pa3BUTHE
OMOJIOTMYECKUX 3HAHWUW, OPUEHTUPOBAHHBIX Ha (OPMHUPOBAHHE €CTECTBEHHO-HAYYHOTO
MHPOBO33PEHHUS, SKOJOTUYECKOTO MBIIUICHHS], TPEICTaBICHUN O 3I0pOBOM 00Opase >KU3HH, Ha
BOCIIUTaHHE OEPEKHOTO OTHOUIEHUS K OKpYXKaloled NpUpoaHOU cpeme. B mporpamme mo
OMOJIOTMM Tak)Ke IMOKa3aHbl BO3MOXKHOCTH ydeOHoro mnpeamera «buonorus» B peanuszanuu
tpeboBannii ®I'OC COO K TIaHUPYyEeMbIM JTUYHOCTHBIM, METANPEAMETHBIM M MPEAMETHBIM
pe3ynbrataM o0O0ydeHuss U B (OPMHUPOBAHMM OCHOBHBIX BHAOB Y4e€OHO-TIO3HABATEIbHOM
JEeSITeIbHOCTH OOYy4aloUIMXCsl 1O OCBOEHHUIO COAEpkKaHHS OHOJOTHYecKoro oOpa3oBaHUs Ha
YpOBHE CpeiHero o0Iiero 0opa3oBaHusl.

VYueOusblii npeamer «buosiorus» Ha YpOBHE cpenHero oouiero oOpa3zoBaHHUS 3aBepIlacT
Ouosnoruueckoe oOpa3oBaHUE B IIKOJE U OPUECHTHPOBAH HA PACIIMPEHHE U YrayOleHue 3HaHUU
oOyyaromuxcs O JKMBOM MPHUpOJE, OCHOBAX MOJIGKYIAPHOM U KIETOYHOH OHONOTHH,
SMOPHUOJIOTUH U OMOJIOTUU PA3BUTHS, TEHETHKH, CENEKIUHU, OMOTEXHOJOTHH, 3BOIIOIMOHHOTO
yUEHUS U KOJIOTHUH.

N3yuenue yuebHoro npeamMera «bruonorus» Ha yriayOJlIeHHOM YpOBHE OPHUEHTHPOBAHO Ha
MOATOTOBKY OOydarolmuxcsi K IMOCIEIYIONEMY MOJNy4eHHI0 OHOJOTHYecKOoro 00pa3oBaHUS B
By3aX M OpraHM3alusAX CpelHero mpogeccuoHaabHOro oopazoBaHus. OCHOBY €ro CoJep KaHus
COCTaBIIsIET cHUCTEMa OHOJIOTUYECKHX 3HAHWH, MONYyYEHHBIX NpPHU H3YUYEHUU OO0YyJaroIIUMHCS
COOTBETCTBYIOLIMX CHCTEMAaTUYECKUX pa3eioB OMOJIOTMHM Ha YPOBHE OCHOBHOIO OOILEro
obpazoBanus, B 10—11 kiaccax 3Tu 3HaHHS TOTY4arOT pa3BUTHE. Tak, pacIIMpPEHbl U YIITyOJIEHBI
OMOJIOTMYECKHE 3HAHUS O PACTEHHSX, JKMBOTHBIX, TpuOax, OakTepusx, OpraHu3Me 4eJOBeKa,
OoOIMX 3aKOHOMEPHOCTSX KHU3HH, JONOJHHUTENbHO BKJIIOUEHBl OHMOJIOTHYECKHE CBEAECHUS
MIPUKJIATHOTO ¥ TIOMCKOBOTO XapaKTepa, KOTOPbIE MOXHO HCIIOJIB30BAaTh KaK OPUEHTHUPHI IS
nocienyouero Bpioopa npodeccun. Bo3moxkHa Takke MHTErpanus OMOJOTUYECKUX 3HAHUM C



COOTBETCTBYIOIIMMHU 3HAHHUSIMH, TTOJTYIEHHBIMH 00YJaIONTUMUCS TIPH U3YICHUH PU3UKH, XUMUH,
reorpadguu U MaTEMaTHKH.

Crpykrypa mporpamMmbl Mo ydeOHOMY mpenmery "buosorus" orpaxaer CHCTEMHO-
YPOBHEBBII M HBOJIOLNHOHHBIA MOAXOAbl K U3ydeHHIO Ouonoruu. COriacHO WM, M3Yyd4aloTCs
CBOMCTBAa U 3aKOHOMEPHOCTH, XapaKTEPHBIE JUIS )KUBBIX CUCTEM PA3HOTO YPOBHS OpraHU3alluy,
HBOJIIOIUM OPTraHMYECKOro Mupa Ha 3emjie, COXpaHEHHs OHMOJIOTHYECKOTO pPa3HOOOpasus
wranetsl. Tak, B 10 Kiacce HM3Yyd4arOTCSl OCHOBBI MOJICKYJISIDHOM M KIIETOYHON OWOJIOTHH,
SMOPHOIOTHN M OMOJIOTHH PAa3BHUTHS, TCHETUKU U CENEKIH, OMOTEXHOJIOTHHA U CHHTETUYECKOM
OMOJIOTHH, AaKTyaTM3HPYIOTCS 3HaHUS OOydJalommxcs 1Mo OOTaHWKE, 300JIOTUH, aHATOMHH,
¢usnonorun yenoseka. B 11 kimacce M3ydaroTcsi SBOJIIOLMOHHOE YUEHHE, OCHOBBI SKOJIOTHH U
yueHue o ouocdepe.

VYueOHplii mnpeamer «buosorus» mnpu3BaH O00ECHEYUTh OCBOCHHME OO0Y4aroLIUMUCS
OMOJIOTMYECKUX TEOpUH M 3aKOHOB, WJEH, NPUHIUIOB MU IMpaBWl, JEXKallMX B OCHOBE
COBPEMEHHOM €CTeCTBEHHO-HAy4YHO! KapTUHBI MHpa, 3HaHUH O CTPOEHUH, MHOrooOpazuu u
OCOOEHHOCTSIX KIJIETKHM, OpraHu3Ma, MOMYJISIHH, OMOIEHO03a, 3KOCHCTEMBl, O BbLIAIOIINXCS
Hay4YHBIX JOCTHKEHHSX, COBPEMEHHBIX HCCIIEIOBAHUAX B OHMOJIOTUH, NMPUKIAJAHBIX acCHEKTax
OMoorMuecKkux 3HaHWM. J[ns pa3BUTHS M HOJAEpKaHUS MHTepeca 00ydaromuxcsi K OHOJIOruu
Hapsiy CO 3HAUUTENIbHBIM 00bEMOM TEOPETUUYECKOTO MaTepuasa B COJAEPKaHUHU MTPOrPAMMBI IO
OMOJIOTMH TPETYyCMOTPEHO 3HAKOMCTBO C MCTOPUEW CTAHOBJICHHUS M PA3BUTUS TOW WU WHOU
obnacTu OMOJIOTHH, BKJIAJIOM OTEUECTBEHHBIX M 3apyOEXKHBIX YUEHBIX B PEIICHHE Ba)KHEHIINX
OMOJIOTHYECKUX U 9KOJOTHYECKHUX MPoOIIeM.

Henb u3yuenus yuebHoro npeamera «buonorus» Ha yriyOa€HHOM ypOBHE — OBIaJICHHE
0oOyyaroUMMUCS 3HAHUSAMU O CTPYKTYpHO-(YHKIIMOHAILHOW OpraHU3al[Md >KUBBIX CHUCTEM
pPa3HOTo paHra u NpuoOpeTeHue YMEHHI HCIO0JIb30BaTh 3T 3HAaHUS B (POPMHpPOBAHUM MHTEpeca
K ompenenéHHoi obmactu mpoecCHOHAIBHON NEATEIbHOCTH, CB3aHHOW C OWMOJIOTHEH, WU K
BBIOOPY YUEOHOTO 3aBEICHUS ISl TTPOJIOJDKEHUS OMOJIOTHYECKOTO 00pa30BaHus.

JlocTrkeHue 1eu u3ydeHus ydueOHoro mpenmera «buonorus» Ha yriayOnEHHOM ypoBHE
obecrieunBaeTcs PelIeHuEM CIIEIYIOUIUX 3a/1au:

OCBOEHHE  OOYYAlOIIUMHUCS CHUCTEMbl  OHOJIOTMUECKMX 3HaHWW: 00 OCHOBHBIX
OMOJIOTMYECKUX TEOPHsX, KOHIEMIUSIX, TUIOTe3aX, 3aKOHAaX, 3aKOHOMEPHOCTAX M IpaBUIIAX,
COCTaBIISIIOIIMX  COBPEMEHHYIO €CTECTBEHHO-HAy4YHYI0O KapTHHY MHpa; O CTPOCHHHU,
MHOT000pa3uu U 0COOEHHOCTAX OMOJIOTUYECKMX CHCTeM (KJIETKa, OPraHu3M, MOMYJISIus, BH],
ouoreoreHo3, Ouocdepa); O BBHIJAIOMIMXCS OTKPHITUSX M COBPEMEHHBIX HCCIECJOBAaHHIX B
OHOJIOTUH;

O3HAaKOMJICHHE  OOydJaloluxcsi €  METOJAaMHM  TO3HAHMUS ~ JKUBOW  MPUPOIbIL:
HCCIIEIOBATEIbCKUMH METOJJaMH OMOJIOTMYeCKUX HAyK (MOJIEKYISIPHOUM U KIETOYHOU OMoJIoruHy,
AMOPHUOJIOTUN U OUOJIOTUM PA3BUTHS, TEHETHUKU U CEJIEKIINH, OMOTEXHOJOTHH U CUHTETHUECKOI
OMOJIOTHH, TAaJCOHTOJOTHH, OSKOJOTHMH); METOJaMH  CaMOCTOSATEIbHOTO  IMPOBEICHUS
OMOJIOTMYECKUX UCCIIeIOBaHU B jabopatopuu u B mpupojae (HAOMIOJeHHE, H3MEpPEHUE,
AKCIEPUMEHT, MOJICTTUPOBAHUE);

oBJaJiecHue OOy4aIOUIMMHUCS YMEHUSMH: CaMOCTOSITENIbHO HAaXOAWUTh, aHAIM3UPOBATH U
MCIO0JIb30BaTh OMOIOTUYECKYIO MHPOPMAILINIO; TIOIH30BATHCS OMOIOTUYECKON TEPMUHOJIOTHEN U
CUMBOJIUKOW; yCTaHaBIMBATh CBSI3b MEXAY pa3BUTHEM OHOJNOTHM UM COIMAIBHO-
HSKOHOMHYECKUMHU M SKOJOTHUYECKUMH MpOoOJieMaMH YelIOBEYECTBA; OICHHBATh IOCIEICTBUS
CBOEH JIeATENBHOCTH 10 OTHOIIEHHIO K OKpY)Kalolled HpUpOJHON cpenae, COOCTBEHHOMY
3I0POBBI0 U 3/IOpPOBBIO  OKpPYXKAIOIIMX JIOJIel; OOOCHOBBIBATH M COOJIOAATH  MEpbI
npouIakTUKH MH(PEKIIMOHHBIX 3a00JeBaHMi, MpaBuia MOBEIECHUS B MPUPOJIE U OOeCTIeueHUs
0€30MacHOCTH COOCTBEHHOU >KM3HEIEATENILHOCTH B UPE3BBIYAWHBIX CHUTYAIUSX MPHUPOIHOTO U
TEXHOTCHHOTO XapaKTepa; XapaKTepU30BaTh COBPEMEHHBIC HAyYHBIE OTKPHITHS B 00IacTH
OHOJIOTHH;



pa3BuUTHE y 00YYaIOUINXCS MHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH B Mpolecce
3HAaKOMCTBA C BBLIAIOUIMMHCSA OTKPHITUAMHU M COBPEMEHHBIMH HCCIEIOBAaHUAMU B OHOJIOTHH,
pemaemMpIMU €10 MpoOJIeMaMH, METOJOJIOTHEeH OHMOJOTUYECKOTO HCCIICAOBAHUS, MPOBEICHHS
OKCIIEPUMEHTAIBHBIX HCCICAOBAHUM, pemeHus OWOJIOTMYECKUX 3a/ad, MOJACIHPOBAHUS
OMOJIOTUYECKUX OOBEKTOB U IPOIIECCOB;

BOCIIMTaHUE Y OOy4aromMXCcs IIEHHOCTHOTO OTHOMICHHUS K JKUBOM MPUPOJAE B IEIOM U K
OTHEeNbHBIM €€ OOBEeKTaM | SBJICHUSAM; (OPMHPOBAHME HKOJIOTHYECKOH, TEHETHYECKOU
IPaMOTHOCTH, OOIIEH KyIbTyphl MOBEIEHHUS B IMPHUPOJE; WHTETPALMU E€CTECTBEHHO-HAYYHBIX
3HAHHI;

npuoOpereHue 00yJaroIMMHUC KOMIIETEHTHOCTH B PALIMOHAIBHOM TPUPOAOTIOIH30BAHUT
(cobmofeHne TpaBWiI TOBENEHHS B MPHPOJE, OXPaHbl BHJOB, 3KOCHUCTEM, Ouocdepsi),
COXPAaHEHHUU COOCTBEHHOI'O 3J0POBbS U 3J0POBbSl OKPYXKAIOMIMX JtoJed (COOMOAeHUsT Mep
npoduIakTUKK  3a0oJieBaHMM,  oOecrieueHre  0€30MacHOCTH  KU3HENEATCIHHOCTH B
Ype3BBIYaHBIX CHTYalUsX MPUPOJIHOTO ¥ TEXHOTCHHOTO XapaKTepa) Ha OCHOBE MCIOJIB30BAHUS
OMOJIOTMYECKUX 3HAHUN ¥ YMEHHUH B MOBCEAHEBHOMN KU3HU;

CO3JJaHME YCIOBMHM Ui OCO3HAHHOTO BbIOOpa OOyYarOIIMMHCS WHIUBUAYAIbHOU
00pa30BaTeNIbHOM  TPAaeKTOpUH, CHOCOOCTBYIOIIEH MOCHEAyolEeMy MpopecCUOHATLHOMY
CaMOOTIPE/ICTICHNIO, B COOTBETCTBUU C WHAWBHUAYAIGHBIMH HMHTEPECAMH H TOTPEOHOCTSIMHU
peruoHa.

OOmiee 4YuCIIO YacoB, OTBEAEHHBIX HAa WM3YYCHHE OHMOJIOTHM Ha YrIyOJIEHHOM YpPOBHE
cpenHero oOmiero obpaszoBanusi, coctaBisier 204 gaca: B 10 xmacce — 102 gaca (3 uaca B
Heneno), B 11 kimacce — 102 gaca (3 yaca B HEZICIO).

OTO6op oOpraHu3allMOHHBIX  (HOpM, METOIOB U CpPeACTB OOydeHus OHOJIOTHH
OCYILIECTBIISIETCS ¢ YYETOM CHEUU(PUKU €ro COJACpXKaHUS U HANpaBICHHOCTH Ha MPOJIOJDKEHUE
OMOJIOTMYECKOTO 00pa30BaHWsA B OPraHU3aIUAX CPEAHETO MPO(PECCHOHAIBHOTO W BBICIIETO
o0OpazoBaHwUsI.

OO0s3aTeNTbHBIM YCIIOBHEM MPU OOYYCHHH OMOJIOTUM Ha YIIIyOJEHHOM YpPOBHE SIBIISIETCS
MPOBEACHUE JTA0OPATOPHBIX U TMpaKTHYeCKuX padoT. Takke ydacTue oOydaromuxcs B
BBITIOJIHEHUM TPOEKTHBIX M  y4eOHO-HCCIENOBATENbCKUX pabOT, TeMaThKa KOTOPBIX
OTpeJeNIIeTCs y4YUTENeM Ha OCHOBE HMMEIOIIUXCA MAaTepHallbHO-TEXHUYECKHX PECYpCcOB U
MECTHBIX MPUPOIHBIX YCIOBHIA.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS TIPOI'PAMMBI 110 BUOJIOT'MHU
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUS
JINYHOCTHBIE PE3YJIbTATHI

@®I'OC COO ycranaBnuBaeT TpeOOBaHMS K pe3yJlbTaTaM OCBOEHHUS OOYy4arOLIUMUCS
IIpOrpamMMm CpeaHero oouiero o0pa3oBaHus: IHYHOCTHBIE, METAIIPEIMETHbIE U IIPEAMETHBIE.

B cTpykType JTUYHOCTHBIX pe3yiIbTaTOB OCBOEHUS MPOrpaMMbl 110 OMOJIOTUU BBIIEICHbI
CIIEAYIOIIME  COCTAaBIIAIOIIME: OCO3HAHWE OOYyYarOIMMUCS  POCCHHCKOM  IpakJaHCKOH
UJECHTUYHOCTU — TOTOBHOCTUM K CAMOPA3BUTHIO, CaMOCTOSITEIBHOCTH U CaMOOIPEAEICHHUIO,
Hanuuue momueayuu K OOydeHUIO OHOJIOTHM, yenenanpagieHnoe pazeumue BHYTPEHHUX
yOeXJICHUH JIMYHOCTH Ha OCHOBE KJIFOUEBBIX LIEHHOCTEH M MCTOPUYECKUX TPaJUIMi pa3BUTHUS
OMOJIOTUYECKOTO 3HAHUS, 20MOBHOCMb U CNOCOOHOCMb OOYYalOIIUXCS PYKOBOJICTBOBAaThCS B
CBOEH  JEATEIBHOCTH  LIEHHOCTHO-CMBICIIOBBIMM ~ yYCTAaHOBKAaMH, IPUCYUIUMH  CHCTEME
Ouosornyeckoro  oOpa3oBaHUs, Haauyue  NPABOCO3HAHUS ~ DKOJOTHUECKOM  KYJIbTYpHI,
cnocobHocmu cmagumy 1IN U CTPOUTH KU3HEHHBIE IIJIaHBbIL.

JIMYHOCTHBIE PE3YNIbTAaThl OCBOEHHS MPOrPaMMbl IO OMOJOTHH JIOCTUTAIOTCS B €AMHCTBE
y4eOHOI M BOCIUTATENbHOM JESITeIbHOCTH B COOTBETCTBHM C TPAJUIIMOHHBIMH POCCHICKUMHU
COLIMOKYJIBTYPHBIMH, UICTOPUUECKUMHU U JTyXOBHO-HPAaBCTBEHHBIMH LIEHHOCTSIMH, NPUHATBIMU B
oOmiecTBe MpaBWIaMH M HOPMAaMHU MOBEJCHHUS U CHOCOOCTBYIOT IpolleccaM CaMOIO3HaHUS,
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CaMOBOCITUTAHUS U CaMOPA3BUTHUSI, PA3BUTHUSI BHYTPEHHEW MO3UIMU JIMYHOCTH, MATPUOTHU3MA U
YBa)KEHHUS K 3aKOHY U IPaBOINOPSIKY, YEJIOBEKY TpyJda U CTaplIeEMy IOKOJEHUIO, B3aHUMHOIO
YBOXKEHUS, OEpPEe)KHOT0  OTHOMIEHWS K  KyJIbTYpHOMY  HACICOUI0 W TPaJUIUAM
MHOTOHALIMOHAIBHOTO HapoAda Poccuiickoit denepaunu, IpUpoIe U OKPYKAIOLIEH cpene.

JIM9HOCTHBIE Pe3yJIbTaThl OCBOCHHSI yueOHOTO mpenaMera «bHomorus» MOMIKHBI OTpaKaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOIIMXCSI PYKOBOJICTBOBATHCS C(OPMHPOBAHHOW BHYTpPEHHEH
MO3UIIMEH JIMYHOCTH, CHUCTEMOW I[EHHOCTHBIX OpHUEHTAlUi, TO3UTUBHBIX BHYTPEHHUX
yOeXKIeHU, COOTBETCTBYIOIIUX TPATUIMOHHBIM IIEHHOCTSM POCCHICKOTO  OOIIECTBa,
paciiupeHue >KU3HEHHOTO OIbITa M OIBITAa JESITEIBHOCTH B IPOLIECCE pean3aliid OCHOBHBIX
HaIpaBJIEHUH BOCIIUTATEIbHOMN 1€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpa:KIaHCKOr0 BOCTIMTAHMS:

c(OpPMUPOBAHHOCTh TPAKIAHCKOM MO3WMIMU  OO0ydarollerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'O 4JIEHA POCCUICKOI0 OOIIECTBA;

OCO3HAHHWE CBOMX KOHCTUTYLUMOHHBIX IpaB M OOSA3aHHOCTEH, yBaK€HUE 3aKOHa U
IIPaBOTIOPSIIKA;

TOTOBHOCTb K COBMECTHOI TBOPUYECKOH JEATEIbHOCTH MPHU CO3/IaHUHM YUEOHBIX IPOEKTOB,
penieHun yu4eOHbIX U TT03HABATENIbHBIX 3a71a4, BHITIOJTHEHUH OUOJIOTHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPEACNATh COOCTBEHHYIO TIO3UIIMI0O TI0 OTHOIIEHUIO K SIBJICHUSIM
COBPEMEHHOM JXU3HU U OOBSICHATH €€

YMEHHE YYWUTHIBATH B  CBOUX  JIEUCTBUSAX HEOOXOJUMOCTh  KOHCTPYKTHBHOTO
B3aUMOJICHCTBUSA JIIOJICH C pa3HBIMH YOCKICHUSMH, KYIbTYPHBIMU IIEHHOCTSIMU U COIMAIbHBIM
MOJIOKEHHUEM;

FOTOBHOCTh K COTPYJHHYECTBY B TIPOIECCE COBMECTHOTO BBIMOJIHEHHS Y4eOHBIX,
MO3HABATEIbHBIX M HCCIENOBATENbCKUX 3a/lady, YBAXKUTEIBHOTO OTHOLIEHHS K MHEHHIO
OTIIMOHEHTOB MPH 00CYXIEHUU CIOPHBIX BOIIPOCOB OMOJOTHYECKOTO COIEPKAHNUS;

TOTOBHOCTb K TYMaHUTapHOM U BOJOHTEPCKON NESTENbHOCTH;

2) IaTPUOTHYECKOI0 BOCIIUTAHMS:

c(hopMUPOBAHHOCTh POCCUNCKON TPAKIAHCKONW UJICHTUIHOCTH, TATPUOTH3MA, YBAXKCHHUS K
CBOEMY HApOJly, YyBCTBa OTBETCTBEHHOCTH mepen PoaumHOMN, TOpJOCTH 3a CBOMl Kpai, CBOIO
Ponuny, cBOM S3bIK U KyJIbTYpPY, MPOILIOE U HACTOSIIIEe MHOTOHAIIMOHAILHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOLIEHHE K MPUPOJHOMY HACIEAUI0 U MaMATHUKAM MPUPOJIBL,
noctxeHusM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJOTUSX, TPYAE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCUUCKUX YUEHBIX B CTAaHOBIIEHUE M pPa3BUTHE
OMOJIOTHH, TOHUMAaHUSI 3HAU€HUsI OMOJIOTHH B MIO3HAHUU 3aKOHOB MPUPO/IbI, B )KU3HU YeJIOBEKa U
COBPEMEHHOT0 00I11eCTBa;

ujeiHast yoex 1EHHOCTh, TOTOBHOCTH K CIIY’KEHHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTD
3a ero cyas0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

OCO3HaHHE AyXOBHBIX IIEHHOCTEH POCCUIICKOTO HApO/Ia;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TTOBEICHHUS;

CIIOCOOHOCTh OIICHHBATh CUTYAIMI0 U MPUHUMATh OCO3HAHHBIE PELICHUS, OPUECHTHPYSIChH
Ha MOPaJIbHO-HPaBCTBEHHbIE HOPMBI U IIEHHOCTH;

0CO3HaHME JIMYHOTO BKJIaJa B MOCTPOEHHE YCTOMUMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOIIEHHME K CBOMM pOAMTENSM, CO3JAaHUI0 CEMbUM Ha OCHOBE
OCO3HAHHOTO MPUHATUA LIEHHOCTEW CEMEHHOUN U3HU B COOTBETCTBUU C TPATULUAMH HApOJOB
Poccuu;

4) 3¢TEeTUYeCKOTr0 BOCITUTAHUS:

ACTETUYECKOE OTHOIICHHE K MUpPY, BKJIIOYAs ICTETUKY ObITa, HAYYHOTO M TEXHUYECKOTO
TBOPUYECTBA, CIIOPTA, TPY/1a, OOIIIECTBEHHBIX OTHOIICHHIA;,

MMOHMMAaHKE SMOIIMOHAIBHOTO BO3ACHCTBUS KUBOM PUPOBI U €€ IEHHOCTH;



FOTOBHOCTh K CaMOBBIPQKEHHUIO B Pa3HbIX BUJIAX HCKYCCTBA, CTPEMIICHHE IMPOSIBISATH
KauecTBa TBOPUYECKON JIMYHOCTH;

5) ¢usuyeckoro BocnUTAHHUS, (POPMHPOBAHUA  KYJbTYPbl 3/0POBbSI M
IMOIMOHAJIBHOIO 0JIArONoJIyYns:

MMOHMMAHKE U pPeau3alis 3J0pOBOr0 U 0e30MacHOTo 00pas3a KU3HH (30pOBOE MUTAHHE,
COOJIOICHNE TUTUCHUYECKHUX MPABWI U HOPM, COATAHCUPOBAHHBIN PEKUM 3aHSITHA M OTJbIXA,
peryinspHas (QuU3NYECKas AaKTHBHOCTH), OEpPEKHOTO, OTBETCTBEHHOTO M KOMIIETEHTHOTO
OTHOIIEHHUS K COOCTBEHHOMY (PU3MUECKOMY U TICUXHUYECKOMY 3/I0POBBIO;

MMOHMMAHHWE IICHHOCTH TMPaBWJI WHIUBUIYAJbHOTO M KOJUIEKTUBHOTO OE€30I1aCHOTO
TOBEJICHUS B CUTYAITUSAX, YIPOXKAIOIINX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHUE TMOCJICICTBUN M HENPHUSATUS BPEIHBIX MPUBBIYEK (YIOTPEOJICHUS aJIKOTOJIS,
HapKOTHUKOB, KYpeHUs);

6) TPY10BOr0 BOCIIUTAHUA:

TOTOBHOCTH K TPYly, OCO3HaHHE IIEHHOCTH MacTePCTBa, TPYI0JI0O0HE;

TOTOBHOCTh K aKTUBHOM JIEATEIHLHOCTH TEXHOJIOTHUECKON M COIMAIbHOM HAPABICHHOCTH,
CIOCOOHOCTh ~ MHHMIIMMPOBATh, TIUIAHUPOBATH M CAMOCTOSATENBHO  BBITIOJHATH  TaKyIO
NEeSITETbHOCTb;

HWHTEpEC K pasNu4HbIM cdepam NpodeCcCHOHAIBHONW NEATeTbHOCTH, YMEHHE COBEpIIaTh
OCO3HAHHBIN BEIOOD OyayIiel mpodeccuu u peaaTn30BbIBaTh COOCTBEHHBIC JKU3HEHHBIC TIAHBI;

TOTOBHOCTb U CIIOCOOHOCTH K OOpa30BaHMIO U CaMOOOpPA30BaHUIO Ha MPOTSKEHUH BCen
KU3HH,

7) 3K0JIOTHY€CKOr0 BOCTIMTAHUA:

AKOJIOTUYECKH I1eJIeCO00pa3HOe OTHOIICHUE K MPUPOJC KaK MCTOYHHKY KU3HHU Ha 3eMile,
OCHOBE €€ CYyIIIECTBOBAHUS,

MOBBIIIEHUE YPOBHS SKOJOTHYECKOW KYyJIbTYphl: MPHOOpETEHHE ONbITA MJIAHUPOBAHUS
MOCTYIKOB U OLIEHKH WX BO3MOXHBIX MOCJIEICTBUI IJIs1 OKpY>KaIoUeil cpeapl;

OCO3HAaHKE TJI00aJbHOr0 XapakTepa SKOJIOrHUYECKUX MPOOJIeM U IMMyTel UX pelieHHUs;

CIOCOOHOCTh MCNOJIb30BaTh MpUOOpeTaeMble MPU M3YUYEHUU OMOJIOTUU 3HAHUS U YMEHHS
IpU pElIeHUH MpoOJEM, CBSI3aHHBIX C PAllMOHAIBHBIM IMPUPOJOIOJIB30BaHUEM (COOIIOIeHUE
MpaBWJI MOBEACHUS B MPUPOJE, HANPABIEHHBIX HAa COXpaHEHHWE PABHOBECHUS B JKOCHUCTEMaAX,
OXpaHy BHJIOB, SKOCHCTEM, OHOChEpPHI);

aKTUBHOE HENpUATHE JIEHCTBUM, NMPUHOCSIIUX Bped OKpYXKalollell MpUpOAHOHN cpele,
yYMEHHE MPOTHO3UPOBATH HEOJIArONpPUSTHBIE SKOJIOTMUECKHUE MOCIEACTBUS MPEeIIpPUHUMAEMBbIX
JEUCTBUI U MPEIOTBPAILATH UX;

HaJIM4YUEe Pa3BUTOIO HKOJIOTMYECKOTO MBIIUICHUS, 3KOJOTHYECKOW KyJIbTYphl, OIBITA
JESITebHOCTH  JKOJIOTUYECKOW HAMpaBJICHHOCTH, YMEHHS pPYKOBOACTBOBATHCA HMH B
MO03HABATEIbHONW, KOMMYHUKATUBHOW M COLIMAJIbHON MpaKTUKE, TOTOBHOCTH K Y4YacTHIO B
MPAKTUYECKON JEeSITeTbHOCTH YKOJIOTUYECKOM HAIIPaBICHHOCTH;

8) HeHHOCTH HAYYHOr 0 MO3HAHUS:

chOpMUPOBAHHOCT MHUPOBO33PEHHUS, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HayKH © OOIIECTBEHHOW TMPaKTUKH, OCHOBAHHOIO Ha JHalliore KYJBTYp,
CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOTUKYIBTYPHOM MHUDE;

COBEPIICHCTBOBAHUE S3BIKOBOM M UUTATENbCKOU KyJIbTYpPhI Kak CpEJCTBA B3aUMOICHCTBHS
MEXy JIF0JIbMU U TIO3HAHUS MUPA;

MOHUMaHHe crenupuKk OUOJIOTUM KaK HAayKd, OCO3HaHUSA €€ poiu B (OpMUPOBAHUU
paIMOHATIFHOTO HAYYHOT'O MBIIJICHUS, CO3/IaHUU LIEJIOCTHOTO MPEJICTaBICHHs 00 OKpYKaIOIIEM
MHpEe KaKk O €IWHCTBE TMPHUPOJIbI, 4YelOBeKa M O0O0IlecTBa, B TMO3HAHHH MPUPOIHBIX
3aKOHOMEPHOCTEH U peleHrnu IpoOiieM COXpaHeHUs IPUPOTHOTO PAaBHOBECHS;

yOeXAEHHOCTh B 3HAUUMOCTU OWOJIOTHH IJIsi COBPEMEHHOW IMBIIIM3AIMU: OOECTIeUeHUs
HOBOTO YPOBHSI Pa3BUTHUS MEAUIIUHBI, CO3JaHHE MEPCIEKTUBHBIX OMOTEXHOJOTHH, CIIOCOOHBIX
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pemaTh pecypcHble IpoOIeMbl pa3BUTHS YEIIOBEUECTBA, MOUCKA MyTeH BBIXOJA U3 II00aIBHBIX
HKOJIOTUYECKUX MPOoOIeM 1 0OecreueHus nepexoia K yCTOWYMBOMY Pa3BUTHIO, PALIMOHATBHOMY
MCTOJIb30BAHUIO IPUPOJAHBIX PECYPCOB U (POPMHUPOBAHUIO HOBBIX CTAHAAPTOB JKU3HU;

3aWHTEPECOBAHHOCTH B MOJYYEHUH OMOJIOTHYECKUX 3HAHUH B IEJSAX MOBBIMICHUS OO0IIei
KYJIBTYpBl, €CTECTBEHHO-HAyYHOW TPAMOTHOCTH, KaK COCTaBHOM dYacTH (PYHKIIMOHAIBHOM
IpaMOTHOCTH 00ydaromuxcs, GopMupyemMoit mpu u3y4eHuu ONOJIOTHH;

MMOHMMaHUE CYIIHOCTH METOJIOB IO3HAHMS, HCIIOJB3YEMbIX B €CTECTBEHHBIX HayKax,
CIOCOOHOCTH HCTOJB30BaTh IOJlydaeMble 3HAaHHS Uil aHauu3a M OOBSICHEHUS SBJICHUI
OKpYXKAIOIIEr0 MHpa M MPOHCXOJIIUX B HEM HM3MEHEHUH, yMEHHE JenaTh O0OOCHOBAaHHBIE
3aKIIOYCHUSI Ha OCHOBE HAYYHBIX (DAKTOB W MMEIOUIMXCS JaHHBIX C IENBI0 TOJY4eHUs
JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CaMOCTOSITENIFHO HCIOJIb30BAaTh OHMOJIOTUYECKUE 3HAHUS ISl pPEIICHUs
po0JIeM B peasTbHBIX KU3HEHHBIX CHTYaAIUSX;

OCO3HAHME IICHHOCTH HAyYHOW NESTENFHOCTH, TOTOBHOCTh OCYIIECTBISTH NMPOCKTHYIO U
HCCIIEI0BATENLCKYIO eI TeIbHOCTh HHINBUIYaTbHO U B TPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTH K HENpPEpPHIBHOMY OOpa30BaHUI0 W CaMOOOpPa30BaHHIO, K
aKTHBHOMY TIIOJIyY€HHIO HOBBIX 3HAHHWH 10 OHOJIOTMM B COOTBETCTBHHM C >KW3HEHHBIMHU
MOTPEOHOCTSAMHU.

METAINIPEAMETHBIE PE3YJIbTATHI

MertanpeaMeTHbIe pe3ylIbTaThl OCBOCHHUSI Y4eOHOTo mpenmera «brosorusy BKIFOYAIOT:
3HaYMMbIe U1 (OPMHPOBAHUS MHPOBO33PEHHSI  OOyYArOIIUXCS  MEKIUCIHUILTHHAPHEIE
(MexXnpeaMeTHbIe) 00IeHaAYYHBIE TIOHATHS, OTPAKAIOIIHE [IEJIOCTHOCTh HAYIHOU KapTHHBI MHpa
U crienu@uKy METOIOB TIO3HAHMUS, HCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPTHS,
SIBIIGHUE, MPOLECC, CUCTeMa, HAy4HBIM (akT, MPUHIMI, THUIIOTEe3a, 3aKOHOMEPHOCTb, 3aKOH,
TEeOpHUsl, UCCIIeJOBaHUe, HAOIIOJCHHE, U3MEPEHHUE, SKCIIEPUMEHT U JpPYTrue); yHHUBEpCAIbHbIE
y4ueOHbIe JIeHCTBHsI (TMO3HABATEIbHBIC, KOMMYHUKATUBHBIC, PETYJISITUBHBIE), 00ECIEUMBAIOIINE
dhopmupoBanue (YHKIIMOHATHLHON TPAMOTHOCTH W COLMAIBHON KOMIIETEHIIMU OOYyJalOIIUXCs;
CIOCOOHOCTh oOyuaromuxcs HCII0JIb30BaTh OCBOEHHBIE MEXAUCHUIIIMHAPHBIE,
MHPOBO33PEHUYECKUE 3HAHUS M YHHUBEpcajbHble y4deOHbIE ACWCTBHUS B I03HABATEILHOW U
COLIMANILHOM MPAKTHKE.

B pesynbrare wu3yueHuss OHOJIOTMHM Ha YpOBHE cCpelHero oOmero oOpa3oBaHUsd Y
oOyuatomierocs OyayT chopMmHupoBaHbl MO3HABATEIbHBIE YHUBEpCAJbHbIE y4eOHbIE NIEHCTBUS,
KOMMYHHMKATHBHBIE YHHBEpCajbHble YueOHbIe JEWUCTBUSA, PEryISTUBHbIE YHUBEPCAIbHbBIE
yueOHbI€ JeHCTBUS, COBMECTHAS J€ATEIbHOCTb.

MertanpeameTHble pe3ylbTaThl OCBOEHHUS IMPOrPaMMBI CpelHero ooiiero oOpa3oBaHUs
JOJIKHBI OTPAXKATh:

OBiajeHHe YHMBEPCAIbHBIMH YUeOHBIMH M03HABATEIbHBIMH 1€ CTBUSIMU:

1) 6a3oBbIe JIOrHYECKHE TeHCTBHUS:

CaMOCTOSITENIBHO (POPMYNIMpOBaTh U aKTyalM3UpOBaTh MNpoOJieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

WCIOJIb30BaTh TMPU OCBOCHUHM 3HAHUN TMPUEMBI JIOTUYECKOTO MBIIUICHUS (aHaIu3a,
CHHTE3a, CpaBHEHMA, KiIacCUPHUKAIMM, OOOOIIEHMs), pPacKpbIBaThb CMBICH OHOJIOTMYECKHX
MOHATHH (BBIACTATH UX XapaKTepHbIE MPU3HAKH, YCTAHABIIUBATH CBS3H C APYTUMU NOHIATUIMH);

ONpeNeNaTh LN AEATENbHOCTH, 33ajJaBas MNapaMeTpbl U KPUTEPHUHM HX JOCTHXKEHHS,
COOTHOCHTb PE3YJIbTAaThl IEATEILHOCTH C MOCTaBIEHHBIMU LIEISIMH;

UCIOJb30BaTh OWOJIOTHYECKUE TOHATHUA AN OOBSICHEHHs (AKTOB M SIBICHUM >KMBOM
HIPUPOJIBL;

CTPOMUTH JIOTUYECKUE PACCY)KICHHsSI (MHIYKTUBHBIC, JEIyKTUBHBIC, IO AaHAJOTHH),
BBISIBJIATH 3aKOHOMEPHOCTH U TPOTUBOPEUUsSI B pacCMaTPUBAEMBIX SBICHHSX, (HOPMYIHUPOBAThH
BBIBO/IbI M 3aKJIFOYCHHUS;



MPUMEHATh CXEMHO-MO/ICIbHBIE CPEJCTBA ISl MPEJICTABICHUS CYLIECTBEHHBIX CBS3€H U
OTHOIICHUHA B M3Y4aeMbIX OMOJIOTUYECKUX OOBEKTaX, a TaKXKe MPOTUBOPEUMH Pa3HOTO pPOja,
BBISIBJICHHBIX B PA3JIMYHBIX HHPOPMALMOHHBIX HICTOUHUKAX;

pa3pabaTbIBaTh IUIaH PEUICHUS MPOOJIEMBI ¢ YIETOM aHaIN3a UMEIOIIUXCSA MaTepUaTbHBIX
Y HEMaTepUaIbHBIX PECYPCOB;

BHOCHTH KOPPEKTHBBI B JIESTEIHHOCTb, OICHWBATh COOTBETCTBUE DE3YJIbTATOB LEINSM,
OILICHUBATh PUCKH MOCIIEICTBUH ESTEIHLHOCTH;

KOODAMHUPOBATh W BBIIIOJHATH pabOTy B YCIOBHAX pEaTbHOTO, BHUPTYAIBHOTO U
KOMOMHHPOBAHHOTO B3aMMOJCHCTBUS;

pa3BUBaTh KPEATHBHOE MBINUICHUE NP PEIICHUH )KU3HEHHBIX MPOOIIEM.

2) 6a30BbIe HCCJIENOBATEIbCKHE IeHCTBHS:

BJIAJIETh HABBIKAMU Y4EOHO-UCCIIEOBATEILCKONW U TPOEKTHOM JEATEIbHOCTH, HAaBBIKAMHU
paspenieHus mpooseM, CocoOHOCTBIO U TOTOBHOCTHIO K CAMOCTOSTEIFHOMY MOUCKY METOJIOB
peleHus MPaKTHYECKUX 3a1a4, IPIMEHEHHIO Pa3IMYHBIX METOIO0B MO3HAHUS;

WCTIONb30BATh PA3JIMYHbIC BHJBI JIEATEIHLHOCTH IO TIOJYYEHHIO HOBOTO 3HAHHSA, €ro
WHTEpIpETalNH, TPeoOpa3oBaHUI0 U NMPHUMEHEHUIO B YYEOHBIX CHUTYyaIHsIX, B TOM YHCJE TMPH
CO3/IaHUH Y4EOHBIX U COIMATIBHBIX IIPOCKTOB;

(bopMUpPOBaTh HAYYHBIA THIT MBIIICHHS, BIaICTh HAYYHOW TEPMUHOJIOTHEH, KITFOYEBBIMH
MOHATUSMHI B METOJIAMH;

CTaBUTh U (GOPMYIHPOBATH COOCTBEHHBIE 3a/J1aud B 0Opa30BaTEIBHOUN NEATETBHOCTH H
KU3HEHHBIX CUTYaIUsIX;

BBISIBJISITh  TIPUYMHHO-CIICJICTBEHHBIC CBSI3M M aKTyaJlH3UpOBATh 3aJady, BBIIBUTATH
THIOTe3y €€ pemeHHs, HaXOJWUTh AapryMEHTHI Ui JO0Ka3aTelbCTBA CBOWX YTBEPXKICHHH,
3aJ1aBaTh NapaMeTpbl U KPUTEPUH PELICHUS;

aHAJIM3UPOBATh TOJYYCHHbIE B XOJ€ peHIeHHs 3a7adyd pe3yibTaTbl, KPUTHUYECKU
OILICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHNE B HOBBIX YCIOBHSIX;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh MPUOOPETEHHBIH OIBIT;

OCYILIECTBJISITh IEJICHAIIPABJICHHBIN MOUCK MEpeHoca CPEeACTB U CHOCOOOB JIEHCTBUS B
poheCCHOHABHYIO CPENY;

yMeTb TMEpPEeHOCUTh 3HAaHUS B [IO3HABAaTEJIbHYHD U  MpaKTUYEeCKyl0 oOlnactu
KHU3HEJCSITENbHOCTH;

yYMETb UHTETPUPOBATH 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00JIacTeil;

BBIJIBUTaTh HOBBIE HWJEH, MpeAjiaraTb OPUrMHAIIbHBIE IMOAXOJbl M PpELICHHs, CTaBUTh
poOIeMbl U 3a/1a4H, IOMYCKAIOUIUE allbTePHATUBHBIC PEILICHUS.

3) pabora ¢ ungopmanmei:

OpUEHTHPOBATHCS B PA3UYHBIX MCTOYHHMKAX HMH(pOpMaNUU (TEKCTE y4eOHOro mocodwus,
HAyYHO-TIOMYJISIPHON JITEpaType, OMOIOTMUECKUX CIOBApsIX U CIPABOYHUKAX, KOMITBIOTEPHBIX
0azax maHHbIX, B HHTepHeTe), aHANMM3UpPOBaTh WHGOPMALMIO PA3TUYHBIX BHIOB U (HOpM
MIPEJICTaBJICHUS], KPUTUYECKH OLEHUBATh €€ IOCTOBEPHOCTh M HEITPOTUBOPEUYNBOCTD;

(dbopMynupoBaTh 3ampoCchl U MPHUMEHSTHh pa3IUYHbIE METOJbl IMPH TOUCKE U OoTOOpe
Oouosnoruueckor nHGopMaIul, HeOOXOIUMOM ISl BHITIOJIHEHUS! y4eOHBIX 3a/1a4;

npUoOpeTaTh OMBIT MCIOJIB30BaHUS HH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH,
COBEpILIEHCTBOBATh KYJIbTYPY aKTUBHOT'O UCIOJIb30BAHUS PA3JIMUHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITEJIbHO BBIOMPATh ONTHUMAJbHYI0 (GOpPMY TNpEACTaBICHUS OHOJOTHYECKOM
uHpopManuu (cxembl, rpaduKu, TUarpaMMsl, TaOJIUILbI, PUCYHKH U APYTrOe);

UCIOJb30BaTh HAy4YHbIH $3BIK B KauyecTBE CpeACTBa MpH paboTe ¢ OHOJIOrMYEecKOM
uHpopManuei: TpUMEHITh XUMHUYECKHe, (U3MYECKHe M MaTeMaTHYeCKHe 3HaKHM M CHMBOJIBI,
¢dopmynbl, abOpeBHAaTypy, HOMEHKJIATYpY, HCIOJNb30BaTh M MpeoOpa3oBbIBaTh 3HAKOBO-
CHUMBOJIMUECKHE CPEJICTBA HATJIJHOCTH;



BJIQJICTh HABbIKAMHM DPACMO3HABaHMSA M 3alIUThl WHGpOpMaNWU, HHOOPMAITMOHHON
0€30MaCHOCTH JTMYHOCTH.

OBiajieHHe YHMBEPCAJIbHBIMH KOMMYHHUKATHBHBIMH 1€lCTBUSIMMU:

1) o6menue:

OCYIIECTBIISITh KOMMYHUKAIIUN BO BCeX cepax JKU3HU, aKTMBHO YYacTBOBATh B JHAJIOTe
WIA JUCKYCCHU TI0 CYIIECTBY OOCYXKIaeMOi TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BHICKA3bIBATh
CYXJICHHsI OTHOCHUTEJIHO BBINIOJHEHUS TMpeUlaraéMoil 3aJa4yd, YYUTHIBaTh HWHTEPECHl U
COTJIACOBAHHOCTH TO3UIUH IPYTUX YYACTHUKOB JAUAIOTa WIH AUCKYCCUN);

pacro3HaBaTh HeBepOaJbHBIC CpEACTBA OOMIECHHS, MOHUMATh 3HAYEHHE COLMATBHBIX
3HAKOB, MPEANOCHUIOK BOZHUKHOBEHHUSI KOH(MIMKTHBIX CUTYAIHi, YMETh CMSATYaTh KOH(PIUKTHI 1
BECTH TI€PETOBOPHI;

BIIQJIETh PA3JIMYHBIMH CIIOCOOaMH OOIIEHUS W B3aWMOJEHCTBHSI, TOHUMATh HAMEPEHUS
IPYrUX JEONIEH, MPOSIBIISATh YBAKUTEIBHOE OTHOIICHNE K COOECETHUKY M B KOPPEKTHOH (opme
(bopMyITHpPOBATH CBOU BO3PAKECHHUS;

pa3BEPHYTO W JIOTMYHO H3JIAraTh CBOIO TOYKY 3pPEHHS C WCIIOJIB30BAaHUEM S3BIKOBBIX
CPEICTB.

2) COBMeCTHAasl 1eAITEIbHOCTD:

MMOHMMATh ¥ WCIOJIb30BaTh NMPEUMYIIECTBA KOMAHJHONH W MHIUBUAYATBHOW pabOTHI TIPH
pelieHny OHoJIoru4Yeckoi mpobaeMbl, 000CHOBBIBATh HEOOXOAMMOCTh IPUMEHEHUS TPYIIOBBIX
(dhopM B3aMMOJIEHCTBUS MPU pEeUICHUH yueOHOM 3a/1auu;

BEIOMpATh TEMATHKy M METOJIbl COBMECTHBIX NEHCTBHU ¢ y4ETOM OOIIMX MHTEPECOB U
BO3MOXHOCTEHN Ka)/I0TO 4jieHa KOJUIEKTHBA;

MPUHAMATh [EIH COBMECTHOH JESITETHbHOCTH, OPraHWU30BBIBATH W KOOPIMHHPOBATH
JNEUCTBUA MO €€ TOCTHMKEHMIO: COCTAaBJIAThH IUIAH JEHCTBUHM, pPACIPENENATh POJH C YYETOM
MHEHUH Y4aCTHUKOB, 00CYKJIaTh pe3y/IbTaThl COBMECTHOM pabOThI;

OIICHUBATh KaYeCTBO CBOErO BKJIaJa M KaXKJIOTO YYaCTHHKA KOMaH[bl B OOIIUN pe3ynbTaT
0 pa3paboTaHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE IMPOEKTHI, OICHUBATh WAECU C IMO3ULMU HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILIECTBIISITh MO3UTUBHOE CTPATETHYECKOE TIOBEIEHHWE B PA3IMYHBIX CHUTYalHUAX,
MPOSIBIIATH TBOPUYECTBO U BOOOpaxKeHNE, ObITh MHUITUATHBHBIM.

OBiageHHe YHMBePCAJIbHBIMH PeryJsITUBHBIMH /1€ICTBUAMM:

1) camoopranu3amusi:

WCIOJIb30BaTh OMOJOTMYECKUE 3HAaHUSA JJIs BBIABICHUS NOpOOJEeM M HX pelIeHUs B
KU3HEHHBIX M Y4eOHBIX CUTYaIHIX;

BBIOMpATh Ha OCHOBE OMOJIOTUYECKMX 3HAHUH 1IEIeBbIe U CMBICIOBBIE YCTAHOBKU B CBOUX
JNEUCTBUSIX M IMOCTYIKax MO OTHOILIEHHUIO K >KMBOW MPHUPOJE, CBOEMY 3/I0POBBIO M 3J0POBBIO
OKPYKaIOIIUX;

CaMOCTOSITENIBHO OCYIIECTBIISITh MMO3HABATEIBHYIO IESITENbHOCTh, BBISBISATH MPOOIEMBI,
CTaBUTh M (GOpPMYyIUpOBaTh COOCTBEHHBIE 3aJa4ydl B 0Opa3oBaTeNbHON NEATENbHOCTH U
KU3HEHHBIX CUTYaIHIX;

CaMOCTOSITEJIBHO COCTABJIATH IJIAH PELIeHUs MPOOIEMBl C YUETOM HMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEINOYTEHUH;

JTaBaTh OLIEHKY HOBBIM CUTYAIIHIM;

pacimupsATh paMKH yueOHOTO MPeAMETa Ha OCHOBE TUYHBIX MPEANIOYTCHUH;

JieNiaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCThH 32 PEIICHHE;

OIICHUBATh MMPHUOOPETEHHBIN OTIBIT;

CIocoOCTBOBATH (JOPMUPOBAHUIO U TIPOSBICHHUIO IIIMPOKON IPYIUIIUU B PA3HBIX 001IaCTAX
3HAHMI, TOCTOSHHO TIOBBIIIATh CBOM 00pa30BaTeNbHBIN U KYJIbTYPHBIN YPOBEHb.

2) CaMOKOHTPOJIb:



JlaBaTh OLEHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTHUBBI B JIE€ATEIBLHOCTb, OLICHUBATh
COOTBETCTBUE PE3YJIBTATOB LEIIAM;

BJIQJICTh HABBIKAMH TIO3HABATENILHON pe(IeKCHU KaK OCO3HAHUSI COBEPIIAEMBIX JCHCTBUI
Y MBICTIMTEJBHBIX MPOIECCOB, UX PE3YIBTATOB M OCHOBAHUI, HCIOJIB30BaTh MPUEMBI PeICKCHH
IUISL OLIGHKU CUTYaIluH, BBIOOPA BEPHOTO PEILICHHUS;

YMETh OLIEHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATh PELICHUS 110 UX CHU)KCHUIO;

IIPUHMAMATh MOTUBBI U apTyMEHTBI IPYIUX IIPU aHAIU3€ PE3YJIBTATOB IEATEIBHOCTH;

3) npuHATHE Ce0s1 U APYrUX:

MIPUHUMATh ce0sl, IOHUMAasi CBOM HEJJOCTATKU U JOCTOUHCTBA;

IIPUHAMATh MOTUBBI U apTyMEHTBI IPYIUX IIPU aHAIU3€ PE3YJIBTATOB IEATEIBHOCTH;

IPU3HABaTh CBOE MIPABO U MPABO APYrHX HA OLUIHOKH;

pa3BHUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3ULUH JIPYrOro YeJIOBeKa.

NPEIMETHBIE PE3YJbTATHI

[IpenMeTHble pe3yabTaThl OCBOEHHUS cOJiep)KaHusi ydeOHoro mnpeamera «buonorus» Ha
yIIIyOJIEHHOM YpOBHE OPHUEHTHUPOBAHBI HAa o0ecrieueHne npouaIbHOr0 00y4eHuUs: 00yJarOIUXCs
ouonoruu. OHM BKIIOYAIOT: crenuuyeckue A OWOJIOTMM Hay4yHble 3HAHUS, YMEHUS H
CrocoObl JEeMCTBUII 1O OCBOGHMIO, HMHTEpPHpETalud U MpeoOpa3oBaHUI0 3HAHUN, BUIbI
JEeSITEeIbHOCTH O TOJYYEHHIO HOBBIX 3HAHUN W MX NPUMEHEHHIO B PA3IMYHBIX Y4EOHBIX, a
TaKKe B peajbHbIX KU3HEHHBIX cUTyauusax. [IpeaMeTHble pe3yapTaThl MPEICTaBICHbI 110 ro/1aM
W3YYEHHUS.

[IpenMeTrHble pe3ynbTaThl OCBOEHMsI ydeOHOro mnpeamera «buonorus» B 10 knacce
JOJIKHBI OTPAXKATh:

c(OpMUPOBAHHOCTH 3HAHHUI O MECTE U POJH OMOJOTUU B CUCTEME €CTECTBEHHBIX HAYK, B
(hOopMHUpPOBAaHUM E€CTECTBEHHO-HAyYHOW KAapTUHBI MHUpA, B TO3HAHUM 3aKOHOB MPUPOJIBI U
pelIeHny MpodieM palMoOHaIbHOTO TPUPOIOTIONB30BAHMS, O BKJIAI€ POCCUNCKUX U 3apyOEKHBIX
y4€HBIX B pa3BUTHE OUOJIOTHH;

BIIaJICHUE CUCTEMON OMOJIOTMUYECKHX 3HaHHM, KOTOpas BKJIIOYAET: OCHOBOIOJAraroline
OMOJIOTMYEeCKHEe TEPMHUHBI W TIOHATUS (PKU3Hb, KIJIETKA, OpPraHu3M, MeTaboyn3M, TOMeocTas,
CaMOperyJslus, caMOBOCIIPOU3BEICHHE, HACIEICTBEHHOCTh, U3MEHYUBOCTb, POCT U Pa3BUTHE),
ouosornueckre Teopun (kimerounas teopuss T. IlIBanmma, M. Illmetinena, P. Bupxosna,
XpOMOCOMHasi Teopusi HacieacTBeHHocTn T. Moprana), yuenus (H. M. BaBuioBa — o neHtpax
MHOT000pa3usi U MPOUCXOKICHUS KYIbTYPHBIX PACTeHMIi), 3aKOHBI (€AMHOOOPa3Us MOTOMKOB
MIEPBOrO MOKOJICHUS, pacUIeINIEHHUs, YUCTOTHl raMeT, He3aBUCUMOro HacliieoBanus I'. Menzens,
TOMOJIOTHUECKUX PSAOB B HacieACTBeHHOW wusMeHuynBoctd H. W. BaBuiosa), npuHIUMbI
(KOMITJIEMEHTAPHOCTH);

BIIaJICHHE OCHOBHBIMU METOJIaMU HAYYHOT'O TMO3HAHUS, UCIOJB3YEMbIX B OHOJIOTHUYECKUX
UCCIIEIOBAaHUSX KUBBIX O0BEKTOB (OMHCAHUE, U3MEPEHHE, HAOIIOICHHE, SKCIIEPHUMEHT);

YMEHHE BBIJCIATh CYLICCTBEHHBIC MPHU3HAKU: BUPYCOB, KJIETOK MPOKAPHOT U DYKApHOT,
OJIHOKJICTOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM uucie OakTepuii, rpu0OB, pacTeHUM,
KUBOTHBIX U Y€JIOBEKa, CTPOCHUSI OPraHOB M CUCTEM OPraHOB PACTEHUM, )KUBOTHBIX, YEJIOBEKA,
MPOLIECCOB  KU3BHENEATEIbHOCTH, MPOTEKAIOUMX B OpraHu3Max pacTeHHUM, J>KUBOTHBIX U
YeJioBeKa, OMOJIOTHYECKUX MPOLIECCOB: 0OMEHa BellecTB (MeTaboIu3M), IPEBPALLIEHNUs SHEPTHH,
Opo’keHHsl, aBTOTPO(HOT0 M reTepoTpo(HOro TUMOB NMUTaHMS, (POTOCHMHTE3a U XEMOCHHTE3a,
MHUTO3a, Mel03a, TaMeTOreHe3a, SMOpUOreHe3a, MOCTIMOPHUOHAIBHOTO Pa3BUTHS, PA3MHOXKEHHUS,
UHAMBUIYAIILHOTO DPa3BUTHUS OpraHu3Ma (OHTOreHe3a), B3aMMOJEHCTBHMS TE€HOB, IeTepo3uca,
HCKYCCTBEHHOT'O 0TOOPa;

YMEHHE YCTaHABIMBATh B3aMMOCBSI3M MEXAY OPTaHOWAAMU KIETKH W UX (PYHKIUIMH,
CTPOEHUEM KJIETOK Pa3HbIX TKaHeW U uX (QYHKIHSIMHU, MEXK]Iy OPTaHaMH U CUCTEMaMH OPTraHOB y
pacTeHMii, >KMBOTHBIX M 4YelOBEKA M WX (QYHKIHSIMH, MEXKIy CHCTEeMaMd OPTaHOB U HX
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GYHKIHUSMHE, MEKIY dTanmaMu OOMEHA BEIIECTB, dTalaMU KJICTOYHOTO IMKJIA U KU3HEHHBIX
[UKIIOB OPraHW3MOB, JTallaMH ASMOPHUOHAILHOTO PAa3BUTHs, TCHOTUIIOM U (DEHOTHIIOM,
¢deHoTunoOM H (pakTopamMu cpenpl OOUTaHHUS;

YMEHUE BBISBJISATh OTIUYUTENbHbIC MPU3HAKUA >KUBBIX CHUCTEM, B TOM YHUCJE pacTeHUH,
YKUBOTHBIX U YEJIOBEKA;

YMEHHUE UCIOIB30BATh COOTBETCTBYIOIINE APTYMEHTHI, OMOJIOTHYECKYIO TEPMUHOJIOTHIO U
CUMBOJIUKY JIJIsl IOKA3aTeJIbCTBa POJACTBA OPTaHU3MOB Pa3HBIX CUCTEMATHYECKUX TPYIIIL,

yMEHUE pelarb OHOJIOTMYECKHE 3aJadyM, BBISBISATh NPUYMHHO-CICICTBEHHBIE CBSI3U
MEXy HCCIEeIyeMbIMU OWOJOTMYECKUMH TIPOILECCaMU M SIBJICHUSMH, JeJiaTh BBIBOJBI U
MIPOTHO3bI HA OCHOBAHUH MOJYYEHHBIX PE3YJIbTATOB;

YMEHHUE BBIMOJIHATH JIAOOPATOPHBIE M TPAKTHYECKUE pabOTHI, COONIOIATh MpaBHa IPU
paboTte ¢ yueOHBIM U 1a00PATOPHBIM 000PYAOBAHHUEM;

YMEHUE BBIJIBUTATh TUIIOTE3bl, MPOBEPITh HX IKCIHEPUMEHTAIBHBIMU CpPEJICTBAMH,
bopMynupys Ledb UCCIeA0BaHNS, aHAIM3UPOBATh MTOJIyYE€HHbIE pe3yJbTaThl U J€JIaTh BBIBO/IBI;

YMEHHE y4acTBOBAaTh B y4EOHO-HCCIIEIOBATEIHLCKONW padOTe MO OMOJIOTHH, SKOJOTHUU U
MEJIMIIMHE, TIPOBOJUMOM Ha 0a3e IMIKOJBHBIX HAyYHBIX OOIIECTB, W MYOJIMYHO TMPEACTABISTH
MOJTy4eHHBIC PE3yIbTaThl HA YUCHUUECKUX KOH(PEPEHIIUX;

yMEHHE OIIEHMBAaThb JTHYECKHE AacleKThl COBPEMEHHBIX HCCIEIOBaHUA B 00JacTH
OMOJIOTMM U MEAMLMHBI (KIOHUPOBAHUE, HCKYCCTBEHHOE OIUIOJIOTBOPEHUE, HaIIPaBICHHOE
M3MEHEHHEe TeHOMa U CO3/ITaHNe TPAHCT€HHBIX OPTaHU3MOB);

YMEHHUE OCYIIECTBIISATh OCO3HAHHBIN BHIOOP Oyaymiei mpodecCHOHATBHOU NeATeTLHOCTH B
obnactu OMOJIOTUH, MEUIMHBI, OUOTEXHOJIOTUH, BETEPUHAPUH, CEIbCKOTO XO35HCTBA, MUILEBOI
MPOMBIIIJICHHOCTH, YIAyOJsTh TMO3HABAaTEIbHBIM HWHTEpPEC, HAIMpaBJICHHBIM HAa OCO3HAHHBIN
BBIOOP COOTBETCTBYIOIIEH MpodecCHd W TPOAODKEHHWE OHOJOTUYECKOTOo O0O0pa3oBaHHUs B
OpraHu3aIusaX CpeiHero NpodecCUoHaIbLHOrO U BhICIIEro 00pa3oBaHUsl.

[IpeameTHBIC pe3ynbTaThl OCBOCHHS ydeOHOTO Tpeamera «buonorus» B 11 Knacce
JOJIKHBI OTPAXKATh:

c(hOpMUPOBAHHOCTH 3HAHHUI O MECTE M POJIU OMOJIOTUU B CHUCTEME €CTECTBEHHBIX HayK, B
(hopMHUpPOBAaHUM COBPEMEHHOMN €CTECTBEHHO-HAyYHON KapTHHBI MHpa, B IO3HAHUU 3aKOHOB
MIPUPOJBI U PELICHUH SKOJIOTMYECKUX MPOOJIeM YeOBEYECTBA, a TAKKE B PEIICHUU BOIPOCOB
paloOHaIbHOTO MPHUPOAOINOIL30BaHUs, U B (OPMHPOBAHUU I[IEHHOCTHOTO OTHOIICHUS K
pHUpoje, OOIIECTBY, YENIOBEKY, O BKJIAJE POCCUICKUX M 3apyOekKHBIX YUEHBIX-OMOJIOTOB B
pa3BuUTHE OHOJIOTUU;

YMEHHE BJI/IETh CHUCTEMOI OMOJIOTMYECKHX 3HAHWIl, KOTOpas BKJIIOYAET OINpeNeieHUs U
MOHMMAaHHE CYIIHOCTH OCHOBOTMOJATaOIUX OHOJIOTUYECKUX TEPMUHOB U TOHSATHH (BUI,
sKocucTteMa, Owocdepa), Ouonormdyeckue Tteopuu (dBomronMoHHass Tteopus Y. JlapBuHa,
CUHTeTHYecKasi Teopus sBomonuu), ydenus (A. H. CesepuoBa — 0 MmyTsX M HampaBICHUAX
sBosonnn, B.W. Bepranckoro — o 6uocdepe), 3akoHbI (reHETHYECKOTO paBHOBecus J[x. Xapau
u B. Baiinbepra, 3apoasimeBoro cxoacrtsa K. M. bapa), mpasuna (Munumyma FO. JluGuxa,
AKOJIOTMYECKOU MUPaMUIbl SHEPTHUH ), THNIOTE3bI (THnoTte3a «Mupa PHK» V. I'mnbepra);

YMEHHME BIAJIETh OCHOBHBIMH METOJIAaMU HAyYHOTO TO3HAHMS, HCIONIb3yeMbIMH B
OMOJIOTMYECKUX MCCIEAOBAHUAX JKUBBIX OOBEKTOB M DJKOCHCTEM (OMHCAHHME, H3MEPEHUE,
HaOI0IeHNe, YKCIIEPUMEHT), CIOCO0aMU BBISBICHUS M OLIEHKH aHTPOMOTEHHBIX W3MEHEHUU B
IIPUPOJIE;

YMEHHE BBIJCNATh CYIIECTBEHHbIE NPU3HAKU: BUAOB, OMOTEOIEHO30B, AKOCHUCTEM U
ouoctepsl, CTaOMIM3UPYIOIIETO, IBMXKYIIETO U Pa3phIBAIOIIEr0 €CTeCTBEHHOro 0TOopa,
AIJIOTIATPUYECKOTO M CUMIATPUYECKOTO BUI000PA30BAHUS, BIUSHUS JIBUKYIIINX CHI 3BOJTIOIUU
Ha TeHO(OH]I MOMYSAIUU, MPUCTIOCOOIEHHOCTH OPraHU3MOB K cpelie 0OUTaHUsl, YepeToBaHUS
HaIpaBJICHU YBOJIIOIMHU, KPYTOBOPOTA BELIECTB U MOTOKA SHEPTUU B SKOCUCTEMAX;
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YMEHHE YCTaHABJIMBATh B3aUMOCBSI3M MEXIY IMPOIECCAMU DSBOJIONUH, ABIKYIIUMU
CIWJIaMH aHTPOIOTeHEe3a, KOMIIOHEHTAMHU Pa3lIMYHBIX YKOCUCTEM M IMPHUCTOCOOICHUSIMHU K HUM
OpPraHU3MOB;

YMEHHE BBISBIISITH OTIMYUTEIbHBIC IPU3HAKH JKUBBIX CUCTEM, TIPUCIIOCOOIEHHOCTh BHJIOB
K cpene oOWTaHUs, aOMOTHYECKUX M OMOTHYECKHX KOMIIOHEHTOB 3KOCHUCTEM, B3aUMOCBS3EH
OpPraHU3MOB B COOOIIECTBaX, aHTPOIIOTCHHBIX U3MEHEHUH B DKOCHCTEMAaX CBOCH MECTHOCTH;

YMEHHE UCIIOJIb30BaTh COOTBETCTBYIOIINE apTyMEHTHI, OMOJIOTHIECCKYI0 TEPMUHOJIOTHIO U
CUMBOJIUKY JUISI JOKa3aTelIbCTBA POJICTBA OPraHU3MOB pa3HBIX CHCTEMAaTHYECKHX TPYII,
B3aMMOCBSI3U OPTaHU3MOB M CpeIbl OOWTaHWs, €IMHCTBA UYEIOBEYCCKUX pac, HEOOXOAMMOCTH
COXpaHEHUsT MHOTo00pa3us BUAOB M IKOCHCTEM KaK YCJIOBHS COCYIIECTBOBAHUS TPUPOJBLI H
YeJI0OBEUECTBA;

YMEHHE periarh OWOJIOTHMYECKHE 3aJ[aud, BBISBISATH MPUIHMHHO-CIICICTBEHHBIC CBSI3U
MEXIY HCCIICyeMbIMU OHOJIOTHYCCKIMH TIPOIIECCAMHU W SBJICHHUSMHM, JIENaTh BBIBOJBI U
MIPOTHO3BI HA OCHOBAHUH IOJIYYEHHBIX PE3yIbTaTOB;

YMEHHE BBINOIHATH JJAOOpaTOpHbIE U IMpakTHUecKue paboThl, cOOMI0aTh MpaBuia Ipu
pabote ¢ yueOHBIM U JJabOPaTOPHBIM 00OPYIOBAHHUEM;

YMEHHE BBIJBUTATH THIIOTE3bI, TPOBEPITh WX OKCIEPUMEHTAIBHBIMH CPEICTBAMH,
bopMyIUpys eI UCCIISA0BAHNS, aHATM3UPOBATh IMOJTYYeHHBIC PE3YJbTAThI U JCNIaTh BBIBO/IBI,

YMEHHE y4acTBOBAaTh B Y4EOHO-HCCIIEIOBATEILCKON paboTe MO OWOJIOTHH, SKOJOTHU U
MEJMIIMHE, TPOBOJIUMOM Ha 0a3e IIKOJIBHBIX HAYYHBIX OOIIECTB, W IyOJIMYHO IPEACTABIATH
MOJTyYEHHBIC PE3YJbTaThl HA YICHHUECKUX KOHPEPEHITUAX;

YMEHHE OIICHUBATh THUIIOTE3Bl W TEOPHH O TMPOUCXOKICHHHM JKU3HU, YeJIOBEKa W
YeJIOBEYCCKUX pac, O MPUYMHAX, MOCICACTBHAX M CIIOCO0AX MPEIOTBPAIICHUS TII00ATBHBIX
W3MEHEeHUl B Ouocdepe;

YMEHHUE OCYIIECTBISATH OCO3HAHHBIN BBIOOP Oyaymiel nmpohecCuoHaIbHOU IEATeTLHOCTH B
obrmactu  OMOJIOTHMH, DKOJIOTHUH, TMPUPOJOIONB30BAHUS,  MEIUIMHBI, OHOTEXHOJOTHUH,
TICUXOJIOTHUH, BETEPUHAPUU, CEIbCKOTO XO3AWCTBA, MHILEBON MPOMBIIUIEHHOCTH, YIIyOIsaTh
MO3HABATEIbHBIA HMHTEPEC, HANPABJICHHBIA HAa OCO3HAHHBIM BBHIOOP COOTBETCTBYIOIICH
npodeccud W TPOJOJDKEHHWE OHOJOTUYECKOTO0 OO0pa3oBaHWsS B OpPraHU3aIUsaX CpPETHETO
podecCHOHABHOTO U BBICIIET0 00pa30BaHUsl.

COJEP)KAHUE OBYYEHUA
10 KJIACC

CopnepxaHue MpPOrpaMMbl, BBIACIIEHHOE  KVYPCUBOM, HE BXOJAWT B  IMPOBEPKY
rocynapcTBeHHoOU utoroBoi arrecrauuu (I'UA).

Tema 1. Buosiorusi kKak Hayka

CoBpemeHnHast Ouosiorusi — KOMIUIEKCHas Hayka. Kparkas ucropus pa3BUTUSI OHMOJIOTHH.
buonoruueckne Hayku M u3ydaemble UMHU TpoOieMbl. DyHIaMEHTalbHbIC, MPHUKIATHBIE U
MTOMCKOBBIC HAYYHbIE UCCIIEOBAHMSI B OMOJIOTHH.

3HaueHue OuoJIOTMU B (POPMHUPOBAHMH COBPEMEHHOH €CTECTBEHHO-HAYYHOUN KapTUHBI
mupa. [Ipodeccun, cBs3aHHble ¢ Ouonorueil. 3HaueHWe OHUONOTMM B MPAKTHYECKOU
JEATEIbHOCTH 4YeJOBEKa: MEIUIMHE, CEJIbCKOM XO34MCTBE, IPOMBILUIEHHOCTH, OXpaHe
MIPUPOIBL.

JdeMoHcTpanuu

IToptpetsl: Apucrorens, Teodpact, K. JIunneit, XK. b. Jlamapk, Y. Hapsun, Y. 'apsei, I
Mennens, B. WU. Bepuanckui, WU. II. [laBnos, 1. 1. Meunukos, H. 1. Basunos, H. B.
Tumodeer-Pecocknii, [Ixx. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuiel u cxembl: «CBS3b OMOJOTUU C APYTUMHU Haykamm», «CucTemMa OMOIOTHYeCKUX

HayK».
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Tema 2. 7KuBble cucTeMbl U X H3Y4YeHHE

JXuBbie cucteMbl Kak mpeaMer u3ydeHus Ouosorun. CBOWCTBA KUBBIX CHCTEM: €HHCTBO
XMMHMUYECKOTO COCTaBa, IUCKPETHOCTb U ILIEJIOCTHOCTb, CIIO)KHOCTh U  YHOPSAJOYEHHOCTH
CTPYKTYpBl,  OTKPBITOCTb, CaMOOpraHU3alus, CaMOBOCIIPOM3BEICHHUE, Pa3ApaKMMOCTb,
WU3MEHUUBOCTb, POCT U Pa3BUTHE.

YpoBHM OpraHu3alyHd JKABBIX CHCTEM: MOJEKYJISPHBINA, KIECTOYHbIMA, TKAHEBBIM,
OpraHU3MEHHBIM, MONYJISAIUOHHO-BUIOBOM, 9KOCHCTEMHBIN (OMOTEOIEHOTUYECKHUIA),
onocdepusiid. IIpomeccsl, MpouCXoAdIINe B KHUBBIX cucTeMax. OCHOBHBIC MPHU3HAKH KHBOTO.
XKuzsp kak ¢opma cymectBoBaHusl MaTepun. Hayku, n3ydaroniue ,HUBblE€ CUCTEMBl HAa Pa3HBIX
YPOBHSX OpraHU3alHH.

N3yuenune xuBbix cucteM. Meroasl Ouonornyeckoil Hayku. HaOmionenue, maMepenue,
SKCIEPUMEHT, CUCTeMaTu3alus, MeraaHanu3. [loHsATHE O 3aBUCHUMOM W HE3aBUCHUMOM
nepemeHHOM. IlnanupoBanme skcnepumenta. llocraHoBka u mpoBepka rumore3. Hynesas
runore3a. [lonarue BeIOOpKHU U €€ JoCTOBEpHOCTh. Pazdpoc B Ouonornueckux gaHHbIX. OLeHKa
JOCTOBEPHOCTH MOJIyYE€HHBIX pPe3ysibTaToB. [IpHunHbBl MCKaXEHUS Pe3ylbTaTOB IKCIEPHUMEHTA.
[ToHATHE CTaTHCTUYECKOIO TECTA.

JdeMoHcTpanuu

Tabmuper u cxembl: «OCHOBHBIE TpPU3HAKU JKU3HM», «bBHOJOrHYEcKHe CHCTEMBI,
«CBONCTBA KUBON MaTepum», «YPOBHH OpPraHU3aLUN )KUBOU NPUPOb», «CTpOEHNE )KUBOTHOM
KIeTkn», «TkaHu  KUBOTHBIX», «CHCTEMbl OpPraHOB  YEJIOBEYECKOTO0  OpraHu3May,
«buoreonienos», «buochepa», «MeTo bl H3ydeHHUS KUBOU TPUPOIBI.

O6opynoBanue: 1abopaTopHOE 000pYIOBAHKE JIJIsl TPOBEACHUS HAOIIOICHU, HU3MEPEHUH,
AKCIEPUMEHTOB.

IIpakTuyeckas padora «lcrnosp30BaHWE PA3IMYHBIX METOJOB MPH HU3YYEHHH >KUBBIX
CUCTEM.

Tema 3. buosiorust KjieTkn

Knetka — cTtpykrypHO-(pyHKIIMOHAbHAS €AMHULIA KUBOTO. VCTOpUS OTKPBITHS KIETKH.
Pab6oter P. I'yka, A. JleBenryka. Knerounas teopus (T. lIBann, M. Illneiinen, P. Bupxos).
OCHOBHBIE TIOJIOKEHUSI COBPEMEHHOM KJIETOYHOM TEOPUH.

MeTonpl MOJIEKYNIPHOM U KIETOYHOM OMOJOrMH: MHUKPOCKOIHUSA, XpomaTtorpadus,
anekrpodope3, MeEToJ  MEYEHbIX aToMoB, JuddepeHunaibHoe eHTpUudyrupoBaHue,
KYJIbTUBHUPOBAHUE KIIETOK. M3yuenue ¢huxcuposannvix Kiemox. DIEKTPOHHAS MHUKPOCKOIIHSL
Koundghoxanvnasa mukpockonus. Bumanvnoe (npusicusnennoe) uszyuenue Kiemox.

JdemoncTpauuu

[Toptpertsr: P. I'yk, A. JleBenryk, T. IlIBann, M. lIneiinen, P. Bupxos, K. M. bap.

Tabmuier 1 cxembl: «CBETOBOW MHKPOCKOI», «DIEKTPOHHBIN MHKpOCKOm», «McTopus
Pa3BUTHUSA METOJOB MUKPOCKOIIUIY.

O6opynoBaHue: CBETOBOM MHKPOCKOI, MHUKpPOIpENnaparbl PacTUTENbHBIX, KUBOTHBIX U
OaKTepuaNIbHBIX KIETOK.

IIpakTnueckas padora «/3yyeHne METOJOB KIETOYHOW OHOJOTHH (XpomaTtorpadus,
anekrpodopes, auddepenunanbHoe neHTpudyruponanue, [ILP)».

Tema 4. XumMnueckasi Opranu3anus KJIeTKH

XHMMHUYECKUH COCTaB KIETKU. Makpo-, MUKpO- U YIbTPAMHUKPOdIeMEHThI. Bona u e€ poib
KaK pPAacTBOPUTENA, pEareHra, y4yacTH€ B CTPYKTYPHUPOBAaHUM KIETKH, TEIUIOPETYIISALUN.
MuHepanbHbI€ BellleCTBa KJIETKH, UX OHojoruyeckas pojb. Pojib KAaTHOHOB M @aHHMOHOB B KJIETKE.

Opranudeckue BellecTBa KIETKU. buosornyeckue noinumepsl. benkn. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpykTyphl OenkoBoi Mousiekynbl. IlepBuuHas cTpykTypa Oenka, MenTHAHAs
CBsi3b. BropuuHnas, TpeTnyHas, 4eTBEpTUYHAs CTPYKTyphl. [leHarypaums. CBoiicTBa OeKOB.
Knaccugukanus Oenkos. buonornueckue QyHkiuu 0enkoB. [Ipuonsi.
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VYraeBonsl. MoHOCAaxapuabl, AWCaXapuipl, OJMTOcaxapuibpl M monucaxapuisl. OOmuit
IUIAaH CTPOCHUS M (PU3MKO-XMMHUYECKHUE CBOMCTBA yriieBoAoB. buonorndyeckue ¢GyHKIUU
YIJI€BOJIOB.

Jlumuasl.  T'mapoduneHO-rHIpodoOHBIe  cBoiicTBa.  Kmaccudukanmss — nummmaos.
Tpurnuuepuasl, pochoaunuasl, BOCKU, crepousisl. buonorndyeckue Gpynknun munuaoB. O0mue
CBOMCTBAa OMOJIOTMYECKMX MEMOpaH — TEKy4YecTb, CIOCOOHOCTh K CaMO3aMbIKaHUIO,
MOJIYTIPOHUIIAEMOCTb.

Hyxneunossie kucinotel. JJHK n PHK. Ctpoenune HykinenHoBbIX KuciaoT. HykieoTuabl.
[Mpuntun kommuiementapaoctu. Ilpasuino Yapradda. Crpykrypa JHK — nBoifnas crmpaib.
Mecronaxoxaenue u ononorndeckue pynkuuu JJHK. Bugst PHK. @ynkiun PHK B kietke.

Crpoenue mosekyinsl AT®. Makpospruueckue cBsizu B Mojiekysie AT®. buonoruueckue
¢byakuun  AT®. BoccraHoBieHHbIE TEPEHOCUYMKH, UX (QyHKIMH B KJIeTKe. /[pyeue
HYyK1eo3uompugocpamuol (HT D). CexBenupoBanue  JIHK.  Memoow  cenomuxu,
MPAHCKPUNIMOMUKU, NPOMEOMUKU.

CrpykrypHass Ouojorus: OMOXMMHYECKHE M OHO(PHU3NYECKHE MCCIENOBaHUS COCTaBa U
MIPOCTPAHCTBEHHON CTPYKTYpbl OuoMoliekyl. Mooeruposanue cmpykmypsvl u  QyHKyuu
Ouomonekyn u ux Komniekcos. Komnvromepnwiti Ou3ain u OpeaHuyecKuti CUuHme3 OUOMONEKY U
UX HEeNnPUPOOHBIX AHATIO208.

JdeMoHcTpauuu

[optpetst: JI. [Tonunr, Ix. Yorcon, ®. Kpuk, M. Yunkunc, P. ®panknun, ®. Caurep, C.
[Ipy3unep.

Huarpammbl:  «PacnpeneneHne XUMHYECKHMX OJIEMEHTOB B HEXHUBOW  MIPHUPOJIE»,
«Pacrmpeenenne XUMUYECKUX JIEMEHTOB B )KMBOM HIPUPOJIEN.

Tabmuipsr u cxemsl: «llepuoguueckas Tabaua XUMHUYECKHUX 3JieMEHTOB», «CTpoeHue
MOJIEKYNBl BOJbI», «BemlectBa B cocTaBe Opranu3moB», «CTpOEHHE MOJIEKYNbI OelKay,
«CTpyKTYpBl O€IKOBOW MOJIEKYIbD», «CTPOCHHE MOJEKYN YrieBOI0B», «CTpoeHHE MOJIEKYI
TunuaoBy, «HykiienHOBbIE KUCIOTBDY, «CTpoeHre MOJEKYIbl ATD.

OO6opynoBaHue: XUMHYECKas TTocya 1 000pyI0BaHHE.

JladopaTopHas pa6ora «OOHapyxeHHe OCIKOB C MOMOIIBIO0 KAaUeCTBEHHBIX PEAKITUI.

JlaGoparopHas padora «VccieqoBanre HYKJIEUHOBBIX KUCIOT, BBIICICHHBIX U3 KJIETOK
Pa3IMYHBIX OPraHU3MOBY.

Tema 5. Ctpoenue n yHKUUM KJIETKH

Tunsl kIeTok: sykapuoTHdeckas U mpokapuotudeckas. CTpyKTypHO-(YHKIIMOHATIbHBIE
00pa3oBaHUs KIETKHU.

CtpoeHne MNpOKApUOTHYECKOW KIeTkH. KieTounas crTeHka OakTepuii u  apxei.
OcoOeHHOCTH CTpOeHUs TeTepoTpoPHO U aBTOTPO(PHON MPOKAPHOTUYECKUX KIETOK. MecTo u
POJIb MPOKAPHOT B OMOLIEHO3aX.

Crpoenue u QyHKIIMOHUPOBAHHE dYKApHOTUYECKOU KieTkH. [lma3zmarnyeckas memOpaHa
(mna3manemma). CTpykTypa IU1a3MaTH4ecKod wMemOpaHbl. TpaHCHOPT BeIIECTB yepes
MIa3MaTHYeCKyl0 MeMOpaHy: maccuBHBIM (muddysus, obneruéunas auddysus), aKTUBHBII
(mepBUYHBIA ¥ BTOPUYHBIA aKTUBHBIA TpaHcmopT). [lomymponumaemocts MemOpanbl. Pabora
HaTpUI-KaJIMeBOro Hacoca. DHIOLUUTO3: MMHOLUTO3, (haronuro3. Jk301uTo3. KiletouHas creHka.
CrpykTypa 1 (yHKLINU KIETOYHONW CTEHKH PACTEHHUM, TPHOOB.

Huromnazma. Ilurozons. Lurtockener. JIBmkeHnme nuromiasMmbl. OpraHonasl KIETKH.
OnHomeMOpaHHBbIE OpraHOWAbI KJIeTKH: 3HAomnazMarndeckas cetb (OIIC), anmapar [ombmxu,
JM30COMBI, MX CTpoeHHe W (QYHKIUH. B3auMOCBS3b OJHOMEMOpaHHBIX OPTaHOMJOB KIIETKH.
CtpoeHue TIpaHYIIpHOTO peTuKynyma. Mexanusm nanpasnenus 6enxkose ¢ OIIC. Cunres
pactBopuMbIX  OenkoB. CuHTE3  KJIEeTOUHBIX MeMOpaH. [Imankuit  (arpaHyssipHBIi)
SHJIOTIa3MaTHUecKuil peTukynyMm. CekperopHas (yHkuus anmapara [onbmku. Moouguxayus
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benxos 6 annapame I onvoacu. Copmuposka 6enkos ¢ annapame I onb0icu. TpaHCTIOPT BEIIECTB
B KJIeTKe. Bakyonu pacturenbHbIX KieTok. Kiierounsiii cox. Typrop.

[lonyaBTOHOMHBIE OpraHoubl KJIETKH: MUTOXOHJIpPHUM, IJIacTuAbl. [Ipoucxoowcoenue
mumoxonopuit u naiacmuo. Cumbuoecenez (K.C. Mepesckosckuu, JI. Mapeynuc). Ctpoenue u
GyHKIMU  MUTOXOHAPHM W TwiacTuA. llepBUuYHBIE, BTOPUYHBIE M CJIOXHBIE IJIACTHUIBI
(OTOCHHTE3UPYIOIIUX  JYKapuOT. XJIOPOIUIACTBI, XPOMOIUIACTHI, JIGHKOIUIACTBI  BBICHIMX
pacTeHui.

HememOpannsie opranouzp! kieTkd CtpoeHue ¥ (GyHKINHM HEMEMOPaHHBIX OPraHOWIOB
KIeTku. Pubocomel.  [lpomescymounvie ¢hunamenmol. MUKpOoPHIAMEHTBI. AKMuHOBbIE
Mukpoghunamenmsi. MBIIICUHBIE KICTKU. AKMUHOBblE KOMHOHEHMbl HEeMbIUEUHbIX KIemOK.
MukpoTpybouku. Krerounsrii uentp. CrTpoeHne © JABIKEHHE OJKTYTHKOB W PECHHUYEK.
Muxkpotpy6ouku ruToriasmel. Llentprons. berku, accoyuuposanmvie ¢ MuKpoguiameHmamu u
muxpompyboukamu. Momopmwie benku.

Anpo. OOonouka sApa, XpOMAaTHH, KapUOILIa3Ma, SAPBIIMIKH, UX CTPOCHHE U (PYHKIIHH.
SAnepusiii 6enkoBbI MaTpuke. [IpocTpaHCTBEHHOE pacmnoOKEHUE XPOMOCOM B MHTep(ha3zHOM
anpe. dyxpomamun u 2emepoxpomamun. benku XpomMaTMHa — TUCTOHBI. J{unamuxa s0epHOU
06010uKU 8 Mumose. floepHulii mpancnopm.

Knerounsie  BkmtoueHus.  CpaBHUTENbHas  XapaKTEpUCTUKA  KIETOK  JIYKapHOT
(pacTuTenbHOM, KUBOTHOM, TpUOHOI).

JdeMoHcTpauuu

[Toptpetsr: K.C. MepexkoBckuit, JI. Maprynuc.

Tabmuupr 1 cxembl: «CTpOEHHE DYKAPHUOTHUECKOW KIETKW», «CTpOoeHHe IKUBOTHOM
KJIETKN», «CTpOEHUE paCTUTEIBHON KIETKW», «CTpOCHHE MUTOXOHIPUN», «Snpo», «CtpoeHune
MIPOKAPUOTHYECKON KIIETKU.

O6opynoBaHue: CBETOBOW MHMKpPOCKON, MHKpPOIpPENnapaTbl PacTUTEIbHBIX, KHUBOTHBIX
KJIETOK, MUKPOTIpEnapaThl 0aKTepHaIbHbBIX KIETOK.

JlaGoparopHas padora «/3yueHne CTpOeHUS KJIETOK Pa3JIMYHbIX OPTraHu3MOB).

IpakTHyeckasi padora «3yueHne CBOWCTB KICTOYHON MEMOpaHbD.

JlaGoparopHasi padora «/ccienoBaHue MmjiazMoin3a M JEMIa3MOJIN3a B PACTUTEIIbHBIX
KJIETKaX).

IIpakTHyeckas padora «/3yueHne NBUKEHUS LIUTOIIA3Mbl B PACTUTENIBHBIX KIETKAX.

Tema 6. O0MeH BellecTB U NpeBpallleHne SHEPruM B KJIeTKe

AcCUMWIALNS U TUCCUMWISILIUS — JIBE€ CTOPOHBI MeTabosn3Ma. Turmbl 0OMeHa BeIIecTB:
aBTOTPOQHBIK M  reTepoTpodHbIA. YyacTHe KHCIOpoAa B OOMEHHBIX IIpoIeccax.
DHepretuyeckoe oOecrneueHue kietku: npeBpaimenue ATO B 0OMEHHBIX Mpoleccax.
@DepMeHTAaTUBHBIM XapakTep peakUui KIETOYHOTro MeTabonm3ma. DepMeHTHI, MX CTPOCHUE,
cBoiictBa U MexaHusM jeiictBus. Kodepmentsl. Otrianuus (EpMEHTOB OT HEOPraHMYECKHX
KaTajau3aTopoB.  benku-akTuBaTopel M OENKU-UHTHOUTOpPHI.  3aBUCUMOCTh  CKOPOCTHU
(epMEeHTAaTUBHBIX PEAKIUil OT Pa3IUYHBIX (PAKTOPOB.

[lepBUuHBIN CHUHTE3 OpraHMyecKUx BewlecTB B KieTke. dDorocuHTes. AnokcucenHvll u
oxcueenHvlll pomocunmes 'y odaxkmeputl. Ceemocoduparowue nUSMEHmMbl U NUSMEHMbl
peakyuonHozo yeumpa. Ponb xjopomnactoB B mpoiiecce poTocuHTe3a. CBETOBas U TEMHOBas
¢azel. Pomoovixanue, Cz., Cs- u CAM-munvr ghomocunmesa. 1IpogyKTUBHOCTh (OTOCHHTE3A.
Bnustaue pa3nuuHbeIX GakTOpoB Ha CKOPOCTh (poTocHHTEe3a. 3HaueHHe (HOTOCHHTE3A.

Xemocunte3.  Pa3HooOpazue  OpraHu3MOB-XEMOCHHTETHUKOB:  HHUTpHU(ULUpYOIIHE
OakTepuu, xenae300aKTepun, cepodaKkTepru, BOJOPOAHbIE OakTeprH. 3HaYeHHE XeMOCHHTE3a.

AnaspoOHble opraHu3Mbl. Bunel 6poxenus. [IpogykTel OpoXeHHs M MX HCHOJb30BaHHE
YeJI0BEeKOM. AHa’pOOHBIE MHUKPOOPIaHHW3Mbl KaK OOBEKThl OMOTEXHOJOTHMM W BO30yIUTENH
00J1e3HEH.
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AdpoOHBIE OpraHu3Mbl. JTambl 3HEpPreThdeckoro oOmeHa. [loArOTOBUTENBHBIN JTall
['mukonn3 — 6ECKUCIOPOIHOE PACHIETUICHNE TIFOKO3HI.

buonoruueckoe okuciaeHue, WK KIETOYHOE JbIxaHue. Poiab MUTOXOHIIpUI B mpolieccax
ouonorumdeckoro okucienus. uknudeckuwe peakuuu. OxuciautensHoe QochopumupoBanue.
Ouepeus membpannoeo epaouenma npomonos. Cumnmes ATD: paboma npomonnou ATD-
cunmaszvl. IlpenmymectBa a’poOHOr0 TyTH oOOMEHa BEIIECTB MeEped  aHadpPOOHBIM.
D dekTHBHOCTH SHEPreTHIeCKOro 0OMeHa.

JdeMoHcTpanuu

optpetst: k. [puctin, K. A. Tumupszes, C. H. Bunorpaackuii, B. A. Durensrapar, I1.
Mutuemnn, I'. A. 3aBap3uH.

Tabmuupl 1 cxembl: «POTOCHHTE3», «IJHEpPreTHueckuii oOMen», «buocuHrte3 Oenkay,
«Ctpoenne gpepMeHTay, «XeMOCHHTERY.

OGopynoBaHue: CBETOBOM MUKPOCKOII, 000PYIOBAHKE /ISl IIPUTOTOBIICHUSI TIOCTOSIHHBIX U
BPEMEHHBIX MUKPOTIPETIapaTOB.

JladbopaTtopnasi paGora «/3yueHue KaTaTUTHYECKON aKTHUBHOCTH (epMeHTOB (Ha
MpuMepe aMujIa3bl WA KaTayia3bl)y.

JladbopaTtopnas pabGora «/3yueHue (QepMEHTATHBHOTO pAaCIICIUICHUS TEPOKCHIA
BOJIOPOJIa B PACTUTEIBHBIX U JKUBOTHBIX KJIETKAaX).

JlabopaTopHas pa6ora «CpaBHEHHE MMPOIIECCOB (POTOCHHTE3a K XEMOCHHTE3AY.

JladopaTopHas pa6ora «CpaBHEHHE NMPOIIECCOB OPOKEHUS U TBIXAHUS.

Tema 7. HaciiencrBenHasi uHpopmMauus U peaju3anus eé B KieTKe

Peakun matpuunoro cunTte3a. [[pUHIIAIT KOMIUIEMEHTAPHOCTH B PEAKIUSX MATPUUHOTO
cuHTe3a. Peanmmzamms HacnenacTBeHHOW wuH(opmanuu. ['eHeTHYeCKHWid KOJ, €ro CBOMCTBA.
Tpanckpunuus — maTpuuHblid cuaTe3 PHK. [IpuHUMOB TpaHCKPUINLIMHU: KOMIUIEMEHTAPHOCTD,
AHTUNAPAUIETBHOCTh, ACUMMETPUYHOCTh. Co3pesanue mampuunvlx PHK 6 sykapuomuueckou
knemxe. Hexooupyrowue PHK.

Tpancnsamus u e€ sranbl. Yuactue TpancnoptHbix PHK B GuocunTese Genka. YcioBust
onocunTe3a 6enka. KoaupoBanue aMuHOKHCIIOT. Posib pubocom B GHocHHTE3Ee Oernka.

Cospemennvie npedcmasnenus o cmpoeruu 2eHos. OpraHuzalusi TeHoMa y MpoKapuoT U
JyKapuoT. Perymsanuss akTUBHOCTH T€HOB y MpokapuoT. I'umorteza omepona (P. XKakoo, XK.
Mano). MonekynapHvle mexanuzmvl 3Kcnpeccuu 2eHos y 3dykapuom. Ponw xpomamuna 6
peayaayuu pabomsl 2enog. Perynsius oOMeHHBIX MpolieccoB B kieTke. Kiierounslii romeocTas.

Bupychl — Heknerounbie (GOpMBI JKU3HH U 00NIMratHele nmapa3utbl. CTpoeHHe MPOCTHIX U
CJIIOKHBIX BHUPYCOB, PETPOBUPYCOB, OaktepuodaroB. JKusneuwnviti yukn JIHK-codepocaujux
supycos, PHK-cooepoicawux supycos, bakmepuogazos. Obpamuas mpaHckpunyus, pedepmasa,
unmezpasa.

BupycHbie 3a0oneBaHusi 4enoBeKa, JKUBOTHBIX, pactenmit. CIINJ], COVID-19,
COILIMANIbHBIE U MEAULIMHCKUE TTPOOIIEMBI.

Buoungopmamuka: unmezpayus u ananus 6onvuux maccusosg («bigdatay) cmpyxkmyphoix
buonoeuveckux OanHvix. Hanomexuonoeuu 6 oOuonoeuu u medouyuue. Ilpoepammupyemvie
@yHryuu b6enxkos. Cnocobwvl docmasKu 1eKkapcms.

JdeMoHcTpanuu

[Toptpetsr: H. K. Konsuos, J[. Y. IBanoBckuii.

Tabmuet u cxemsl: «buocuHTes Oenka», «leHeTnueckuid Kom», «Bupyce,
«bakTepuodarm.

IIpakTuyeckas padora «Co3gaHue MOJIEIN BUPYCay.

Tema 8. JKusHeHHBIH UKJI KJIETKH

Knerounsrii mukm, ero mepuoiasl u perymsinus. WHTepdasza u muto3. OcobeHHOCTH
mpoleccoB, mpoTekaronux B uHTepdase. Iloaroroska knetku k aenenuto. [IpecuHreTnyeckuit
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(HIOCTMUTOTUYECKUIT), CHUHTETUYECKMM M IOCTCUHTETUYECKUH (IIPEMUTOTUYECKHUI) MEPHOIbI
uHTEep(ha3bl.

Marpuunsiii  cunre3  JHK -  pemmukanusa.  [lpuHnuner  perumkanum  JTHK:
KOMIIJIEMEHTAPHOCTh,  IOJYKOHCEPBAaTUBHBIM  CHHTE3, AHTUIAPAUIEIbHOCTh. MexaHu3M
perummkauun  JJHK.  Xpomocombl. Crpoenne xpomocoM. Temomepsl u  Telomepasa.
XpOMOCOMHBIN HAOOp KJIETKU — KapUOTHIl. J{MIIOMIHBIA U TariouJHbIA HAOOPBI XPOMOCOM.
['omonornyneie XxpoMocoMbl. [10710BbIE XPOMOCOMBI.

Jlenenue kietku — mMuto3. CTaguu MHUTO3a U MPOUCXOJSIIME B HUX Hpouecchl. Tumbl
muto3a. Kapuokunes u nutokunes. buonoruueckoe 3HaueHne MUTO3a.

Perymsinust MutoTHueckoro uukia kietkd. [IporpammupyemMas kierodHas TuOelb —
aromnTos.

Knerounoe s11po, XxpoMOCOMBI, (PyHKIIMOHANIbHASI T€HOMUKA. Mexanusmbl nponughepayuu,
oughgepenyuposxu, cmapenus u eubeau kiemox. «L{ugpposasn xnemrxay — ououngopmamuyeckue
Mooenu hYHKYUOHUPOBAHUSL KIIEMKU.

JdeMoHcTpauuu

Tabmuubl u cxeMbl: «KU3HEHHBIA MUK KIETKW», «MuTO3», «CTpOCHHE XPOMOCOMY,
«Permumukarus JITHK».

O6opynoBaHue: CBETOBOM MHUKPOCKOII, MUKpompenaparbl: «MHUTO3 B KJIETKax Koperika
JTyKa».

JladopaTopHas pa6ora «l3ydeHne XpoMOCOM Ha TOTOBBIX MHKpPOIIpEnapaTax.

JlabopaTopHasi padora «HaOmroneHne MHuTO3a B KJIETKax KOHYMKa KOpemIKa Jiyka (Ha
TOTOBBIX MUKPOTIpEIapaTax)y.

Tema 9. Ctpoenne u pyHKIMN OPraHU3MOB

buonoruueckoe  pazHooOpazue  opraHu3moB.  OJHOKIETOYHBIE,  KOJIOHHAJbHBIE,
MHOTOKJIETOYHBIE OPTAHU3MBI.

Oco0eHHOCTH CTPOEHUS U KUBHEACSITEIbHOCTH OJHOKIETOYHBIX OpraHu3mMoB. bakrepuu,
apxeu, 0JIHOKJIETOYHbIE I'PUOBI, OJJHOKJIETOUHBIE BOJIOPOCIH, Apyrue npoTucthl. KonoHunanbHeie
OpraHU3MBI.

B3anmocBs3b yacTeil MHOTOKJIETOYHOTO OpraHu3Ma. TKaHH, OpraHbl U CUCTEMbI OPTaHOB.
Opranusm Kak enuHoe menoe. ['omeocrtas.

Tkanu pacrenuii. Tumbel pacTUTEIbHBIX TKaHEW: o0Opa3oBaTelbHAas, IOKPOBHA,
MIPOBOJIAINIAsA, OCHOBHAs, MexaHuuyeckas. OCOOEHHOCTH CTPOEHHUS, (PYHKIUN U PaCIOIOKEHUS
TKaHEW B OpraHax pacTeHH.

TkaHM JKMBOTHBIX M  4eloBeKa. TuUIBI JKUBOTHBIX TKaHEH: SIUTEIHAJIbHAs,
COEIMHUTENIbHASA, MblleuHas, HepBHasA. OCOOCHHOCTH CTpOeHUs, (PYHKIUI U PACIOIOKEHUS
TKaHEeH B OpraHax >KMBOTHBIX U YEJIOBEKA.

Oprassl. BereratuBHble U reHEpaTUBHBIE OpraHbl pacTeHuil. Opranbl U CUCTEMbI OPraHOB
KUBOTHBIX U yesnoBeka. OyHKIMKU OpraHOB U CUCTEM OPIaHOB.

Omnopa Tena opranu3moB. Kapkac pacrenmit. Ckenersl OJHOKJIETOYHBIX U
MHOTOKJIETOYHBIX KUBOTHBIX. HapyXHbIil 1 BHyTpeHHUI ckeneT. CTpoeHUe U TUIbl COETUHEHUS
KOCTEMN.

JIBi>keHue OpraHu3MoB. JIBW)KEHHME OJHOKJIETOYHBIX OpPraHM3MOB: amMEOOMJHOE,
KTYTUKOBO€, pECHUYHOE. JIBW)K€HHE MHOTOKIETOYHBIX PACTEHUH: TPONMHU3Mbl M HACTHM.
JIBuKeHre MHOTOKIIETOYHBIX )KUBOTHBIX U YeJIOBEKa: MbIleuHas cucrema. Pediekc. CkeneTHbie
MBIIIIIBI U UX paboTa.

[Iuranune opranusmoB. [lornomieHue BOJbI, YIIEKUCIOTO ra3a U MUHEPAIbHBIX BEIIECTB
pacteHussmMu. I[lutaHnue >KUBOTHBIX. BHYTpUIIONOCTHOE W BHYTPUKIETOYHOE NHUIIEBApPEHUE.
[Iuranre MO3BOHOYHBIX KMUBOTHBIX. OTAENbl MUIIEBAPUTEIBLHOTO TpakTta. llumeBaputenbHbIE
xeinessl. [InimeBapuTenpHas cucTeMa 4esloBeKa.
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Jlpixanue opranu3moB. [[pixanue pacteHuil. Jlprxanue xuBoTHBIX. uddy3us ra3os yepes
MOBEpXHOCTh KieTku. KoxkHoe npixanue. [lpixarenpHas moBepxHOCTb. JKabGepHoe U JIErovyHoe
nbIxaHue. JIpIxaHMe IO3BOHOYHBIX JKMBOTHBIX M YEJIOBEKAa. OBOJIOLMOHHOE YCJIOKHEHUE
CTpO€HHUS JETKUX I103BOHOYHBIX JKMBOTHBIX. JlpIXaTelbHas cUCTEMa 4ejoBeKa. MexaHu3m
BEHTHJISLUH JIETKUX Y IITUI] ¥ MIEKONUTAOMUX. Perymsuus aprxanus. J{pxatenbHbie 00bEMBIL.

Tpancnopr BewmeCTB y OpPraHU3MOB. TpaHCHOpPTHBIE CUCTEMbI pacTeHuil. TpaHcrnopt
BELIECTB Yy JKUBOTHbIX. KpoBeHocHass cucrema u €€ opranbl. KpoBeHocHas cucrema
[I0O3BOHOYHBIX JKMBOTHbIX U uenoBeka. Cepjue, KpOBEHOCHbIE cocylbl M KpoBb. Kpyru
KpOBOOOpamieHns.  DBOJIONMOHHBIE  YCIOKHEHHS  CTPOCHHSI  KPOBEHOCHOW  CHCTEMBI
MI03BOHOYHBIX KUBOTHBIX. PaboTa cepaua u e€ perynsauusi.

Beienenne y opraHusmoB. Beinenenue y pacreHumil. BblueneHue 'y  JKMBOTHBIX.
CokpatutenpHble Bakyoiau. Opranbl BblieneHus. Q@uibTpainus, cekpeuus | oOpaTHoe
BCaChIBaHME KaK MEXaHU3MBbl pabOThI OpraHoB BhleseHUs. CBS3b MOJIOCTH Tella ¢ KPOBEHOCHOM
U BBIICIUTEIBHON cHucTeMaMu. BblieneHne y mo3BOHOYHBIX JKMBOTHBIX MU uesioBeka. Ilouku.
Crpoenue u pyHKuHOHUpOBaHKE HeppoHa. OOpa3zoBaHHE MOYH Y YEIIOBEKA.

3amura y OpraHM3MOB. 3alllUTa y OJHOKJIETOYHBIX OpraHu3MoB. Crnopsl OakTepuil u
LUCTHI MPOCTENIINX. 3alIuTa y MHOTOKIETOUHbIX pacTeHuil. Kyrukyna. Cpeacrsa nmaccuBHOM u
XUMHUYECKOU 32T, OUTOHIIUEL.

3amuTa y MHOTOKJIETOUYHBIX KUBOTHBIX. [IOKpOBBI M MX MPOU3BOHbBIE. 3allUTa OpraHu3Ma
or OonesHedl. MMmyHHas cucrema uyenoBeka. KieTouHbIH M TyMOpaJbHBII HWMMYHHUTET.
Bpoxnéuuelii u  npuoOpeTéHHbI  cnenuduyeckuid UMMyHUTET. Teopuss KJIOHaJIbHO-
cenektuBHOro mMmyHuteta (I1. Opmux, ®@. M. Bepuer, C. Tonerasa). BocnanutenbHbie OTBETHI
opranu3MoB. Posib BpokIEHHOTO HIMMYHHMTETA B Pa3BUTUU CUCTEMHBIX 3a00JI€BaHUH.

PasgpaxkumocTe M perynsiuus y OpraHu3MoB. PazpaXuMocTb y OJHOKIETOYHBIX
opranu3moB. Takcucel. PaznpaxxumocTs U perynsiuus y pacteHuid. PocToBbIe BeliecTBa M UX
3Ha4YCHHUE.

HepBHas cucrema u peduiekTopHasi perynauus y >KUBOTHBIX. HepBHas cuctema u eé
OT/AEINbl. DBOJIIONUOHHOE YCIOKHEHUE CTPOCHUS HEPBHOM CHCTEMBI y KUBOTHBIX. OTAeibl
TOJIOBHOTO MO3ra MO3BOHOYHBIX XMBOTHBIX. Peduekc u pednexkropHas ayra. besycnoBHbie u
YCIIOBHBIE pe(IeKCHI.

['yMopanbHas peryiauuss U SHAOKPHHHAs CUCTEMa JXUBOTHBIX M 4YesoBeka. JKenesbl
SHIOKPUHHOM CHUCTEMBI M HUX TrOpMOHBL JleiicTBue ropMoHOB. B3amMocBsA3bp HEpBHOU U
SHIOKPUHHOM cucteM. ['unoranamo-runodusapHas cucreMa.

JdemoncTpauuu

[Toptper: U. I1. I1aBnos.

Tabmuiper u cxembl: «OIHOKIETOYHBIE BOJOPOCIN», «MHOTOKIETOYHBIE BOIOPOCIH,
«baktepun», «lIpocreiimue», «Opranbl LBETKOBBIX pacTeHHiI», «CHCTEeMBbl OpPraHoB
MO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee CTpOe€HHE HaceKOMbIX», «TKaHM pacTeHuiD»,
«KopneBbie cucrembr», «Ctpoenue credns», «CTpoeHue IHCTOBOM MIAacTHHKUY, «TkaHu
KUBOTHBIX», «Ckener uyenoBekay, «llumeBapurenbHas cucrema», «KpoBeHOCHas cucremar,
«/pixarenpHas cucrema», «HepBHas cucrema», «Koxa», «MplmedyHas cucreMay,
«BorgenurensHas cucreMa», « QHIOKpPHHHAsA cucTeMay, «CTpoeHue Mplmis», «MMMyHHTET»,
«Kumeynononoctusle», «CxeMa NUTaHUS pacTeHUn», «KpoBEHOCHbBIE CHCTEMBI NO3BOHOYHBIX
KUBOTHBIX», «CTpoeHHe Tuips», «CTpoeHME IIaHapun», «BHyTpeHHee CTpOEeHHE 0KIEBOTO
yepBsi», «HepBHast cucrema peiO», «HepBHas cucrema nsarymkny», «HepBHas cucrema
npecMmblkaomuxcs», «HepBHass cucrema nruny, «HepBHas cuctema MIEKONMMTAIOMINXY,
«HepBHas cucrema uenoBekay, «Pediexcy.

O6opynoBaHue: CBETOBOW MHUKPOCKOIN, MHUKPOIPENaparhl OJHOKIETOUYHBIX OPraHHU3MOB,
MHUKpOIpENnapaTsl TKaHEW, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIMM HACEKOMBIX, UITIOKO)KHX, JKUBbBIE
9K3EMIUIAPHl KOMHATHBIX pacTeHuil, repdapuu pacTeHHH pa3HBIX OTIENIOB, BIaXHbIE IpenapaThl
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KUBOTHBIX, CKEJICTHI TIO3BOHOYHBIX, KOJUIEKIIMHA OSCII03BOHOYHBIX KUBOTHBIX, CKEJIET YEJIOBEKa,
o0opylnoBaHue JUIs JEMOHCTPALMM TOYBEHHOTO M BO3AYUIHOIO IHTAaHHUS PACTCHHH,
pacuieryieHust Kpaxmasia ¢ OelIKoB ToJ JeiicTBHeM (QepMeHTOB, OOOpyIOBaHUE JUIA
JEMOHCTpAIMX OMNBITOB IO U3MEPEHUIO )KU3HEHHON €MKOCTH JIETKUX, MEXaHU3Ma JIbIXaTeIbHBIX
JBYKEHUH, MOJIENTU TOJIOBHOTO MO3Ta Pa3IMYHbIX )KHBOTHBIX.

JladopaTopHas padora «/3yueHue TkaHEel pacTEHHI.

JlabopaTopHas padora «/3ydueHue TkaHel KUBOTHBIX).

JlabopaTopHas pa6ora «/3ydueHne opraHoB IBETKOBOTO PACTCHUS.

Tema 10. Pa3mHokeHHe ¥ pa3BUTHE OPraHU3MOB

DopMbl pa3MHOXKEHHUS OPTaHU3MOB: Oecrosioe (BKJII0Yasi BEreTaTUBHOE) U 10JI0BOE. Buibl
0ecroyIoro pa3sMHOKEHUS: TIOYKOBAaHUE, CIOPYIILUS, (parMeHTaIHs, KIOHUPOBAHHUE.

[TonoBoe pasmuHoxenue. [lonoBblie kineTkw, uiaum ramerbl. Meio3. Craguu Meiosa.
[ToBenenne xpomocom B Meno3e. KpoccuHrosep. bronorndeckuii CMbICI MeH03a U TOJIOBOTO
nporecca. Meio3 ¥ ero MecTo B )KU3HEHHOM LIMKJIE OPTraHU3MOB.

[IpensaponpimieBoe  paszButve. ['ameroreHe3 'y IkuBOTHBIX. [lojoBbIE  JKene3bl.
OOpa3zoBaHue W pa3BUTHE TOJIOBBIX KieToK. CrnepmaroreHe3 u ooreHe3. CTpoeHHE IMOJOBBIX
KJIETOK.

OmnooTBOpeHHe M AMOPUOHAIBHOE Pa3BUTHE >KUBOTHBIX. CrocoObl OIMIOIOTBOPEHUS:
HapyKHoOe, BHyTpeHHee. [lapTeHorenes.

NuauBuayanbHOe pa3BUTHE OPraHU3MOB (OHTOTeHe3). DMOPHOIOTHs — HayKa O Pa3BUTHH
opranu3mMoB. Mopghozenes — o0na u3 enagnvlx npobaem smopuonocuu. Konyenyus mopgocenos
u moodenu mopghozeneza. Craguu sMOpHOreHe3a KUBOTHBIX (Ha IpuMepe JIArymkH). JpoGnenue.
Tunsl apoGnenus. [emepmunuposannoe u nedepmunuposannoe opodnenue. bracmyna, munvi
onacmyn. OcoOEHHOCTH NPOOJECHUS MIICKOIUTAIONIUX. 3apOIBIIIEBbIE JTUCTKUA (TacTPYIISIus).
3akjialka OpraHoB M TKaHEW U3 3apoJbIIIEBBIX JIMCTKOB. B3anMmHOE BIMSHHUE 4YacTel
Pa3BUBAIONICTOCS 3apojbliia (3MOpUOHANIBHAS HMHAYKIMS). 3akiajka IUlaHa CTPOCHUS
JKUBOTHOTO KaK pe3ylbTaT HEpPAPXMUYECKUX B3aUMOJCHCTBHII TeHOB. BrnusgHue Ha
AMOPHOHAIEHOE PA3BUTHE PA3IMYHBIX (DaKTOPOB OKPY>KAIOIIEH CpEIbI.

Poct m pasButue >xuBOTHBIX. [locTamOpuoHanbHblli Tiepuoa. [IpsmMoe u HempsiMoe
pazButue. PasButue ¢ metamopdo3oM y O€CO3BOHOYHBIX M MO3BOHOYHBIX JKUBOTHBIX.
buonoruueckoe 3HaueHHEe MPSMOTO U HEMPSMOTO Pa3BUTUS, UX PACHPOCTPAHEHUE B MPHUPOJIE.
Tunsl pocta >XKUBOTHBIX. DaKTOpPhl pErylsilUM pocTa >KUBOTHBIX M uenoBeka. Craguu
MOCTAMOPHOHAIBHOTO Pa3BUTHUSL y JKUBOTHBIX M ueioBeka. llepuoabl OHTOreHesza yesoBeKa.
Crapenue 1 cMepTh Kak OMOJIOTMYECKUE TIPOIECCHI.

PasmHoxkenne u pasButHe pacteHumid. ['ametodur u cropodut. Meiio3 B KU3HEHHOM
uukie pacreHuid. OOpa3oBaHue crop B Ipolecce Meiosza. ['ameroreHes y pacTeHUi.
OmnonoTBOpeHHe W pa3BUTHUE PACTUTENBHBIX OpPraHu3MoB. /J[BOWHOE OIUIOJOTBOPEHUE Y
LBETKOBBIX pacTeHuil. OO6pa3oBaHue U Pa3BUTHE CEMEHH.

MexaHu3MBbl PETyJISIUN OHTOT€HEe3a Y PACTEHUM U KUBOTHBIX.

JdeMoHcTpanun

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

Tabmuiel u cxembl: «BerertaTuBHOE pa3MHOXKeHUE», « THUMBI OECMONIOr0 Pa3MHOKEHUS,
«Pa3MHOXEHHE XIaMUIOMOHaAb», «Pa3sMHOXeHHe oSBrieHbl», «Pa3MHOXKEHUE THAPBIY,
«Meiio3», «Xpomocombl», «l'ametoreHes», «CTpoeHHE SHIEKICTKH U CIIEPMATO30UIay,
«OcHOBHBIE cTauu OHTOTeHe3a», «lIpsamoe u Hempsmoe pa3BuTHe», «Pa3BuTHE Maiickoro
Kyka», «Pa3Butue capanum», «Pa3ButHe nArymkmn», «/{BoiHOE OIIIOJOTBOPEHHUE Y IIBETKOBBIX
pactenuit», «CTpoeHHe CeMsIH OJHOJOJBHBIX U JABYAOJIBHBIX pacTeHUi», «KU3HEHHBIM LHKII
MOPCKOW KamycTel», <«OKW3HEHHBIH [UKIT MXxa», <«OKU3HEHHBIH UK MAalopOTHHUKAY,
«OKW3HEHHBIN ITUKIT COCHBD».
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ObopynoBaHue: CBETOBOH MUKPOCKOII, MUKPOIIPENIapaThl SIMIIEKIETOK U CIIEPMAaTO30HI0B,
Mozenb «L{UKII pa3BUTHUS JIATYLIKIY.

JlabopaTtopHasi pabora «l3yueHue CTPOEHMsSI TMOJOBBIX KIETOK Ha TOTOBBIX
MHUKpOIpenaparax».

IIpakTnueckas padora «BplsBiI€HHE NMPU3HAKOB CXOJCTBA 3apOJbIIIEH MO3BOHOYHBIX
AKUBOTHBIX».

JladopaTopHas pa6ora «CTpoeHHE OPTaHOB PA3MHOXEHHUS BBICIITUX PACTCHUI».

Tema 11. 'eHeTnka — HayKa 0 HACJIEICTBEHHOCTH U U3MEHYMBOCTH OPraHU3MOB

HcTopust cTaHOBIIEHUS W Pa3BUTHS TCHETHKU Kak Hayku. Paboter I'. Menpens, I'. ne
®pusa, T. Moprana. Ponb oredecTBEHHbIX Y4E€HBIX B pa3BuTuu reHeruku. Pabdorsr H. K.
Konbsuosa, H. U. BaBunosa, A. H. benosepckoro, I'. JI. Kapnieuenko, 0. A. ®unmunuenko, H. B.
Tumodeepa-Pecosckoro.

OcCHOBHbBIE T€HETUYECKUE MOHSITHUSI U CUMBOJIBL. ['OMOJIOTMYHBIE XPOMOCOMBI, aJUIEIbHBIE
IeHbl, AJIbTEPHATUBHbIC TPU3HAKH, JOMHMHAHTHBIM M PELIECCUBHBIN TNPU3HAK, TOMO3UIOTA,
reTepo3uroTa, 4ucras JUHUSA, THOpUAbI, TeHoTun, (eHoTur. OCHOBHBIE METOJbl T€HETHKU:
rUOPUA0TIOrMUECKUN, IUTOJIOTHUECKUM, MOJIEKYIPHO-T€HETUUYECKH.

JdeMoHcTpanuu

[optpertst: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. . BaBunos, A. H.
benozepckuii, I'. JI. Kapnieuenko, 10. A. ®unumuenko, H. B. Tumodeer-PecoBckmuii.

Tabmuis! u cxembl: «MeTo bl TeHETUKIY, «CXEMBbI CKpEITUBAHUS.

JladopaTopHas pa6ora «/[po3oduia kak 00bEKT TCHETHIECKUX UCCIETOBAHUI.

Tema 12. 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH

Monorubpuanoe ckpeuuBanue. IlepBeiii 3axkoH MeHzaens — 3aKkoH eIUHOOOpasus
ruOpUIIOB TEepBOTO TOKoJIeHUs. [IpaBmino momuHupoBaHus. BTopoit 3akoH Menzaens — 3akoH
paciiernieHus Ipu3HakoB. LluTonornyeckne 0CHOBBI MOHOTHOPUAHOTO CKpeluBanus. ['unoresa
YUCTOTBI FaMeET.

AHanuzupyromiee  ckpenuBaHue.  [[poMeXyTOYHBI ~ XapakTep  HacJEJOBaHMS.
Pacmennenne mpu3HakoB Py HETIOJTHOM JIOMUHHUPOBAHUH.
JurnOpugHoe cKpeunuBaHue. TpeTuid 3akoH MeHaenss — 3aKOH HE3aBHCHMOTO

HacjeA0BaHus MPU3HAKOB. [luTonornyeckue 0CHOBBI TUTHOPHUIHOTO CKPEITUBAHMSL.

CuermuieHHOe HacienoBanue npusHakoB. Padoter T. Moprana. CuersieHHOe Hacae10BaHUE
IFE€HOB, HAPYIIECHUE CIEIUICHUS MEXAY F'€HaMu. XPOMOCOMHAasl TEOPUs HACJICICTBEHHOCTH.

I'enetuka mona. XpoMOCOMHBIA MEXaHW3M OMpPENESCHUsS MOJia. AyTOCOMBI U IOJIOBBIE
XpOMOCOMBI. ['OMOramMeTHbIi M TreTeporaMeTHbId IM0J. ['eHeThdeckas CTPYKTypa IOJIOBBIX
xpomocoM. HacnegoBaHnue npu3HakoB, CIETUICHHBIX € ITOJIOM.

l'enotun kak uenoctHas cucteMa. IlieloTpornusi — MHOXECTBEHHOE [EHWCTBUE TIEHA.
MHOKECTBEHHBIM ajuienn3M. B3auMonelcTBue HeauielbHbIX TeHOB. KomIieMeHTapHOCTb.
Onucrasz. [lomumepusi.

'eHeTnyeckuii KOHTPOJIb PA3BUTHS PACTEHUM, >KMBOTHBIX M YEJIOBEKa, a TaKkKe
(GU3MOJOTMYECKUX TMPOIECCOB, TMOBEACHUS W KOTHUTUBHBIX (yHKIuH. ['eHermyeckue
MEXaHU3Mbl CUMOHOTEHE3a, MEXaHU3Mbl B3aMMOJICHCTBUS «XO3SIMH — MapasuT» U «XO35SUH —
MUKpOOHOMY. ['eHeTHYecKkne acteKThl KOHTPOJIS U U3MEHEHUs HacJIeICTBEHHOW nH(opMaIuu B
MOKOJICHUSX KJIETOK U OPTaHU3MOB.

JdeMoHcTpanuu

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

Tabmuier u cxemsl: «IlepBblit U BTOpOil 3akonbl Mennens», «Tpetuit 3akoH Menens,
«AHanu3upymllee ckpeuuBanue», «HenonHoe nomuarpoBanue», «CLeMIEHHOE HacIeq0BaHue
MIPU3HAKOB y Ipo30duibl», «I'eHeTuka monay, «Kapuotun uenoseka», «Kapuotum npo3ohuis»,
«Kapuotun ntutib», «MHOKECTBEHHBIN ajienn3M», «B3auMoaeiicTBre reHoB.
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ObopynoBanue: MOJENIb JUIsl JEMOHCTpAIMK 3aKOHOB €IMHO00pa3usi THOPHIIOB MEPBOTO
IIOKOJIEHUSl U pAaCIIEIJICHUS NPU3HAKOB, MOJENb /s JEMOHCTpalMM 3aKOHA HE3aBUCHUMOIO
HACJIEJOBaHUs MIPU3HAKOB, MOJIENb Ul IEMOHCTPALlMU CLEIUIEHHOTO HACJEI0BaHUS [IPU3HAKOB,
CBETOBOM MUKPOCKOT, MUKponpenapat: «/po3oduay.

IIpakTuueckas padora «lI3ydeHue pe3yabTaTOB MOHOTUOPHIHOTO CKPEUIMBAHUSA Y
TPO30(QHITBI».

IIpakTuueckas padora «l3ydeHne pe3yabTaToOB IUTHOPUAHOTO CKPEUIMBAHUS Y
IPO30(QHITBI».

Tema 13. 3akoHOMEePHOCTH U3MEHYNUBOCTH

B3anmopelictBie reHoTHna u cpeapl npu (GopmMupoBaHHH (EeHOTHNA. VI3MEHUYHUBOCTH
npu3zHakoB. KauecTBeHHbIE M KOJMYECTBEHHbIE IPU3HAKU. Buabpl  HM3MEHYMBOCTH:
HEHACJIeJICTBEHHAsl U HACJIeICTBEHHAs.

MonudukanronHas U3MEHUYUBOCTb. Posib cpeabl B (opMupoBaHMM MOIU(PUKALMOHHON
n3MeHunBocT. Hopma peakuuu npusHaka. BapuanmoHHslil psii M BapuanuoHHas kpusas (B.
Noranncen). CBoiicTBa MOAU(PUKAITMIOHHON U3MEHYUBOCTH.

l'enoTunuueckass u3MeHYMBOCTh. (CBOWCTBAa TEHOTUIHMYECKOW W3MEHUYMBOCTH. Buabl
FeHOTUIINYECKONW U3BMEHYUBOCTH: KOMOMHATUBHASI, MyTallMOHHAs!.

KombOunatnBHAsT M3MEHUYMBOCTh. Mel03 M TIOJIOBOM MPOIECC — OCHOBA KOMOWHATUBHOM
M3MEHUYMBOCTH. Pob KOMOMHATHBHOM M3MEHYMBOCTH B CO3JJaHMH T'€HETHYECKOTI0 pa3Hoo0pa3us
B IIpejieiaX OJTHOTO BUJA.

MyranuoHHass W3MEHYUBOCTb. Bunabl Myranuili: TreHHbIE, XPOMOCOMHbBIE, T'€HOMHBIE.
CrioHTaHHbIE W UWHAYLHPOBAaHHbIE MyTallMM. SlepHbIE W LUTOIUIa3MaTUYECKHE MYyTallUH.
Comarnueckne W mojoBble MyTauuu. [IpuuuHBI BO3HUKHOBEHMsI MyTauuid. MyTareHbl M WX
BJIUSIHUE HA OpPraHU3Mbl. 3AKOHOMEPHOCTH MYTALMOHHOTO Ipouecca. 3aKOH IOMOJIOTHYECKHUX
psanoB B HacnenctBeHHoW wu3menuymBoctH (H.M. BapwmiioB). BHesnmepHas W3MEHUMBOCTh U
HAaCJIEACTBEHHOCTb.

Onucenemuka u 3NULEHOMUKA, POIb INULEHEMUYECKUX (PaKkmopos 6 HAcC1e008aHuu U
UBMEHYUBOCU (DeHOMUNUYECKUX NPUSHAKOS ) OP2AHUZMOS.

JdemoHcTpauuu

[Toptpertsr: I'. ne ®pus, B. Morauncen, H. 1. BaBuios.

Tabmupr 1 cxembl: «Buabpl H3MEHUHMBOCTH», «MoandukalroHHas HW3MEHYUBOCTDHY,
«KoMmOuHaTiBHAsT ~ M3MEHYMBOCTH»,  «Melo3»,  «OmnogorBopenue»,  «['‘eHermyeckue
3a00JieBaHUs YellOBeKay», «Buabl MyTanuiiy.

O6opynoBaHue: XuBble U repOapHble 3K3EMIUIAPhl KOMHATHBIX PACTCHH, PUCYHKH
(dboTorpadun) >KMBOTHBIX C Pa3IMUYHBIMU BUJAMU U3MEHYMBOCTH.

JlabopaTtopnasi pabGora «lccnemoBaHue 3aKOHOMEpPHOCTEH  MOAMQPHUKAIIMOHHOMN
n3MeHYuBOCTH. [locTpoeHune BapHallMOHHOTO psiJla U BapUALMOHHON KPUBOI».

IIpakTnueckas padora «Myranuu y Apo30¢uibl (Ha TOTOBBIX MUKPOIIPENapaTax)y.

Tema 14. I'eHeTUKA Yei0BeKa

Kapuotun uenoBeka. MexayHapoaHash OporpaMma HCCIEIOBAHMS TI'€HOMA YeJIOBEKa.
MeTo1bl U3yueHUSI TEHETUKU YENIOBEKAa: IeHealorMuecKuid, OJM3HEIOBbIN, [IUTOT€HETUYECKH,
MONYJISIIMOHHO-CTATUCTUYECKHUM, MOJIEKYJIIpHO-TeHeTHUecKuid. COBPEMEHHOE OIIPENIEICHHE
TEHOTUIIA: TIOJJTHOT€HOMHOE CEKBEHUPOBAaHUE, TEHOTUIIMPOBAHUE, B TOM 4Hcie ¢ nomouisto IT1P-
a”anu3a. HacnencreenHsle 3a00s1eBaHus YeIoBeKa. | eHHbIE U XpOMOCOMHBIE 00JIE3HHU YelloBeKa.
bone3nn ¢ HacneICTBEHHOW MNpeApacloJIOKEHHOCThbIO. 3HAYEHHE MEIULMHCKON TE€HETUKH B
NPEJOTBpAIllEHUH M JICYEHUM TEeHETHMUYECKHX 3a00JeBaHMU yenoBeKka. MeaHuKO-IeHeTHYeCKOe
KOHCynbTHUpoBaHue. CTBONOBBIE KIETKH. [IoHATHE «T€HETUYECKOTO IPpy3a». ITUUYECKHUE ACTIEKThI
UCCIIeIOBaHU B 00J1aCTH peIakTUPOBAHMSI F€HOMA U CTBOJIOBBIX KJIETOK.
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I'enetnueckue (akTOpbl MOBBIICHHOW YyBCTBUTEIBHOCTU YEJIOBEKa K (PH3MUECKOMY H
XMMUYECKOMY 3arpsA3HEHUIO OKpYXarolled cpeabl. l'eHerndeckas IpeapacrosoKeHHOCThb
YEJIOBEKA K MMaTOJIOTUSM.

JdeMoHcTpanuu

Tabmumer u cxembl: «KapuoTum denoBeka», «MeToapl M3YyYCHHUS TCHETUKH YEJIOBEKay,
«["eneTnueckue 3a00JI€BaHUS YEIOBEKAY.

IIpakTnueckas padora «CocTtaBieHrEe U aHATIU3 POJOCIOBHOMNY.

Tema 15. Cestexkniusi oOpraHu3sMoB

JlomecTukanust U ceyekuus. 3apokIeHue CeJIeKUMM U JoMecTukauuu. Yuenue H. U.
BasuiioBa o LleHTpax npoucxoxaeHus 1 MHOrooOpa3us KyJlbTYpHBIX pacTeHuil. Posb cenexuuu
B CO3JaHUM COPTOB pacTeHU U mopoxd KuBOTHBIX. CopT, mopoja, IITaMM. 3aKOH
TOMOJIOTUYECKHUX PSIIOB B HacieACTBeHHOW m3meHunBoctu H. M. BaBuiioBa, ero 3HaueHue mis
CEJIEKIIMOHHOM paboTHI.

Mertoibl cenekiMoHHOM padoThl. MIcKycCTBEHHBINH O0TOOP: MAacCOBBIA M MHINBUTyaIbHBIN.
Otanbl KOMOMHAIIMOHHOW cenekuuu. VcnbpiTanue mpousBoauTeNield 1mo motoMcTBy. OTO6Op 1O
TEHOTUITY C MTOMOIIBIO OLIEHKU ()EHOTUIIA TOTOMCTBA U OTOOP IO F€HOTHUITY C MTOMOIIBIO aHAIM3a
JHK.

HckyccTBeHHBIN MyTareHe3 Kak METOJ CEJEKIIMOHHOW paboThl. PamuanuoHHBIN U
XMMHUYECKUH MyTareHe3 Kak MCTOYHMK MYyTallud y KyJbTYpHBIX (OpPM OPraHU3MOB.
Hcnonb3oBaHne T'€HOMHOTO peNakTUpPOBaHWs M MeToJoB pekoMOuHaHTHbIX JHK mns
MTOJTY4YEHUS UCXOTHOTO MaTepuaia sl CEIeKIUN.

[Tonydyenne monumuionzoB. BuyrpuBmmoBas rubpummsarus. biu3kopoacTBEeHHOE
CKpelllMBaHue, Wih WHOpuauHT. HepoacTBeHHoe ckpenuBanue, win ayropuausr. ['ereposuc u
ero mnpuuuHbl. Vcnonb3oBaHue rerepo3uca B cenekuuu. OtaanéHHas ruUOpUAM3AIUS.
[Ipeononenne Oecraonuss MEXBUAOBBIX THOpUAOB. JIOCTHKEHHS CeNEeKIMH pacTeHUd u
KUBOTHBIX. «3€1EHAs peGONIOYULY.

CoxpaHeHHe W U3YYEHHE I'€HETUYECKHUX PECYpCOB KYJbTYPHBIX PAaCTEHHA M HUX JIHUKHUX
poauyel s co3JaHusl HOBBIX COPTOB U THOPHUIOB CEIbCKOXO3SIMCTBEHHBIX KYNbTYp. M3yueHue,
COXpaHeHue U YnpaeieHue 2eHemudecKUMU pecypcamu CenbCKOX03AUCMEEHHbIX U NPOMbLCA0BbIX
HCUBOMHBIX 8 YEJLAX VIYUULeHUSI CYWeCMBYIOUUX U CO30AHUS HOBbIX NOPOO, TUHULL U KPOCCO8, 8
MOoM Yucie ¢ NPUMEHeHUeM COBPEMEHHbIX Memo008 HAYUHbIX UCCTIe008aHULL, Nepedosblx udel u
NnepcneKmuBHbIX MexHOI02Ul.

JdemoHcTpauuu

[Toptpetsr: H. . BaBunos, M. B. Muuypun, I'. [{. Kapneuenko, I1. II. JIykbsinenxo, b. JI.
Acraypos, H. bopnoyr, /l. K. bensies.

Tabmuist 1 cxembl: «L{eHTpBI MPOUCXOKICHHS U MHOTO00pa3us KyJabTypHBIX PACTCHUID»,
«3aKOH TOMOJIOTMYECKHX PSIJIOB B HACJIEACTBEHHON H3MEHYMBOCTU», «METONbl CENeKIn,
«Otnanénnas rudbpuanzanusy, «MyrtareHes3y.

JlabopaTopHas padora «/3ydyeHue COpTOB KyJbTYPHBIX PACTEHUU U MOPOJ IOMAIIHUX
YKUBOTHBIX».

JlabopaTopHas padora «/3yueHne METOJIOB CEIEKIUU PACTEHUI.

IIpakTnueckas padora «lIpuBuBKa pacTeHni».

Jkckypeusi «OCHOBHBIE METOJbI M JIOCTMIKEHHUS CEJEKIMM PacTeHUH M KMBOTHBIX (Ha
CENIEKIIMOHHYIO CTAHLUIO, MJIEMEHHYI0 (epMy, COPTOUCIHBITATENbHBIA YJ4acTOK, B TEIJIMYHOE
X034HCTBO, B JIAOOPATOPUIO arpOyHUBEPCUTETA WIIK HAYYHOTO LIEHTPA)».

Tema 16. BuoTexHo10rust U CHHTeTH4YeCKasi OMoJIorus

OOBeKThI, HCIOJIb3yeMble B OHOTEXHOJOTMHM, — KJIETOYHbIE M TKaHEBBIE KYIbTYPHI,
MUKPOOPraHU3MBbI, WX XapaKTepUCTHKa. TpaaunuoHHas OWOTEXHOJIOrus: xjebomeueHue,
MOJIy4eHHEe KHCIIOMOJIOYHBIX MPOAYKTOB, BUHOJEIe. Mukpoouonoruueckuit cunte3. OObEKThI
MUKPOOHOJIOTHYECKUX TeXHOIOTui. [Ipon3BoacTBO Oesika, aMMHOKUCIIOT U BUTAMUHOB.
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CoznlaHue  TEXHOJOTMH M MHCTPYMEHTOB  LIEJICHANPABICHHOIO  WM3MEHEHMS U
KOHCTPYMPOBAHHUSI TEHOMOB C LIE€JIbIO MOJIY4YEHUsI OPraHU3MOB U MX KOMIIOHEHTOB, COJIEPIKaIINX
HE BCTpEYAIOLIUeCs B IPUPOJie OMOCUHTETUYECKHE MTYTH.

Kiterounas umxeHepus. MeToabl KyJlbTypbl KIETOK M TKaHEHM PaCTEHUM U KUBOTHBIX.
Kpunobanku. Comaruueckass rudOpuanM3anus U coMaTuyeckwii smOpuoreHe3. lcmonb3oBaHue
TaliOuJI0B B CEJIEKUUU pacTeHuil. [lonyuenue MoHOKIOHANbHLIX awmumen. Hcnonv3oeanue
MOHOKIIOHANbHBIX U NOTUKTOHATLHLIX anmumen 6 meouyure. VICKyCCTBEHHOE OIUIOJOTBOPEHUE.
PexkoHceTpyKiust SMLIEKIETOK W KIOHMPOBAaHUE >KUBOTHBIX. MeETOJ TpaHCIUIAHTaLUHU SAEp
KIETOK. Texnonocuu 0300poenenus, KyIbMuGUPOSAHUs U MUKPOKIOHAILHO20 PA3ZMHONCEHUS
CeNbCKOXO3AUCMBEHHBIX KYIbMYP.

XpOMOCOMHAsI U T€HHAasi MHXeHepus. VICKyCCTBEHHBIN CHHTE3 I'€Ha U KOHCTPYMPOBaHUE
pexomObunantHeix JHK. Cosoanue mpanceennvix opeanuzmos. JlocTukeHUs U NEPCHEKTHUBBI
XpOMOCOMHOM W TE€HHOM WH)XXEHEpUHU. OKOJOTMYECKHME W JTHUYECKHUE MpoOJeMbl T'€HHOU
HMHXEHEPUH.

Menununckue 6notexnosnoruu. [loctrenomuas nudponas meauimna. [I[P-auarnoctuka.
MeTa0010MHBINM aHaIN3, TEHOLIEHTPUYECKUM aHAIN3 IIPOTEOMa YEJI0BEKa JJIsl OLIEHKH COCTOSHUS
ero 370poBbs. lcmonb3oBaHue CTBOJIOBBIX KJIeTOK. TapretHass Tepanusi paka. 3D-
OMouHXKeHepuss JUisl pa3paboTKu (PYHAAMEHTAJbHBIX OCHOB MEIUIIMHCKUX TEXHOJIOTHIA,
CO3JaHMSI KOMIUIEKCHBIX TKAaHEW COYETaHMEM TEXHOJIOTMH TpEXMEPHOTO OWONPUHTHHIAa U
ckaddonauHra s perieHus 3a1a4 NepCcoOHaTU3UPOBAHHON MEIULIUHBL.

Co3nanrie BEKTOPHBIX BAaKIMH C IO oOecreueHruss KOMOWHUPOBAHHOW 3allUTHI OT
Bo3Oynuteneit OPBU, ycranoBieHrne MoOJIEKyIspHBIX MeXaHU3MOB (yHKiumoHupoBanus PHK-
COJIep’KalliuX BUPYCOB, BBI3BIBAIOIINX 0CO00 OMAcHbIE 3a00JIeBaHUS Y€IOBEKa U AKUBOTHBIX.

JdemoHcTpauuu

Tabmupt u cxembl:  «Vcmonp30BaHME  MHMKPOOPTaHU3MOB B MPOMBIIIJICHHOM
MIPOU3BOJCTBEY, «KileTouHas uHxeHepus», «I eHHas HHXKEHEPUI».

JladopaTopHas pa6ora «/3ydeHne 00bEKTOB OMOTEXHOIOTHI.

IIpakTuyeckas padora «llonydyeHrne MOJOYHOKHUCIIBIX TPOJTYKTOBY.

IKCKypcHusi «BHOTEXHOJIOTHS — BayKHEHIIIas TPOU3BOAUTEIIbHAS CHUJIa COBPEMEHHOCTH (HA
OMOTEXHOJIOTHYECKOE MPOU3BOCTBRO)».

11 KJIACC

Tema 1. 3apoxaenue u pa3BuTHE IBOJIOIMOHHBIX NMPEACTABJIEHUI B 0M0JI0TUU

OpomonronHas Teopus Y. Japsuna. [Ipeanocbuiku BO3SHUKHOBEHUS JapBUHU3MA. JKU3Hb
Y Hay4Has JearesnbHocTh Y. JlapBuHa.

JIBukymue cuibl 3BodoIMU BugoB mo Y. JlapBuHy (BBICOKas WHTEHCHUBHOCTH
Pa3MHOXEHHsI OPraHM3MOB, HACJEICTBEHHAss HW3MEHUYUBOCTb, OOpbba 3a CyIIeCTBOBaHUE,
€CTECTBEHHBIN 1 UCKYCCTBEHHBIN 0TOOD).

Odopmienue cuaTeTndeckoit Teopuu sBotonuu (CTD). HeltpanbHas Teopus 3BOJIIOIUH.
CoBpeMeHHas 3BOJIIOIIMOHHAST OWOJIOTHS. 3HaYE€HUE IBOJIFOIMOHHOW TEOpHH B (OPMUPOBAHUU
€CTECTBEHHO-HAyYHOU KAPTUHBI MUpA.

JdeMoHcTpanuu

IToptpersr: Apucrorens, K. Jlunnei, XK. b. Jlamapk, O. XK. Cenr-Unep, XK. Krosbe, Y.
HapsuH, C. C. YerBepuxos, 1. U. llImansraysen, x. Xonzaeitn, J. K. benses.

Tabmumer u cxembl: «Cucrema xuBoi mpupoasl (mo K. Jlunnero)», «JlecTHUIIa KUBBIX
cymectB (mo Jlamapky)», «Mexanusm ¢GOpMUPOBAHUS TPHUCIOCOONICHUN Yy pacTeHUud u
XKUBOTHBIX (10 Jlamapky)», «Kapra-cxema mapuipyra nyremectus Y. Jlapsunay», «Haxonku Y.
HapBuna», «®DopMbl 060prObI 3a cymiecTBoBaHue», «llopoabl romybeii», «Muoroobpasue
KYJIBTYpHBIX (popM KamycTel», «I1opoasl TOMANTHUX KUBOTHBIX», «Cxema 00pa30BaHMsI HOBBIX
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BusoB (mo Y. JlapBuny)», «Cxema COOTHOLIEHMS IBHXKYLUIUX CHJ 3BOJIOHUN», «OCHOBHBIE
IIOJIOKEHUSI CHHTETUUECKON TEOPUU IBOJIIOLIUNY.

Tema 2. Muxkpo3Bosonus 4 eé pe3yjbTaThl

[lonymnsiuus kak 3neMeHTapHas eAuHuna 3Bomolrd. COBpPEMEHHBIE METObl OLIEHKH
TeHETHYECKOTO pa3HOOOpas3us U CTPYKTYphI MOMyIsAuuid. Mi3Menenue reHo(oH 1a MOMyYIISALUN KaK
AJIEMEHTAapHOE SBOJIIOIIMOHHOE SBJIEHHE. 3aKOH reHeTuueckoro pasHoBecust Jlx. Xapau, B.
BaiinGepra.

OneMeHTapHbie (DaKTOPBI (OBIDKYLIME CHJIBI) O3BOJIONMHA. MYTalMOHHBIA MpOIECC.
KombOunaTiBHass m3MeHUMBOCTh. Jlpeii TeHOB — cilydaifHble HEHANpaBJICHHBIE W3MEHEHHUS
4acToT ayiesnied B momymsinusix. Oddext ocHoBarens. Ipgexm OymvLIouH020 20PabIUKA.
CHuoiceHue 2eHemuuecko2o pazHoodpaszusn. npuyumsl u cireocmeus. Illpossnenue 3¢pgexma
opetigha 2enos 6 Ooavuwiux u Mmanvix nonyrayusx. Murpamuu. W3o0msmms  TOMyIsIuii:
reorpaduueckas (IpocTpaHCTBEHHAs), Ouosornyeckas (penpoayKTUBHAs).

EctectBennslii oTOOp — HampaBisiouuil ¢gaxtop sBojoLUA. DOPMBI €CTECTBEHHOIO
oTtOOpa: JBWXKYIIMM, CTaOMIM3UPYIOLINM, pa3peiBatolinii (Iu3pynTuBHbIN). IlonoBoit oTOOD.
Bo3HUKHOBEHNE U ABOJIIOLUS COLIMATIBHOTO MOBEACHUS KUBOTHBIX.

[IpucnocoOaeHHOCT, OPraHu3MOB Kak pe3yJabTaT MHKpPO3BOJIOLUMU. Bo3HHMKHOBEHHE
npucnocobaeHnit y opranusmMoB. Apomop¢do3sl U uanoaaanrtanuu. [Ipumeps! npucnocobaeHuit
y OpraHu3moB: Mopdosorudeckue, (U3NOIOrHUECKue, OHOXUMHUYECKUE, TOBEICHUYECKUE.
OTHOCHUTENBHOCTH MPUCIIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero kpurepuu u crpykrypa. BumoobOpazoBaHue Kak pe3yabTaT MHKPOIBOJIOIMH.
M3onsimmst — wmrodeBoit  (aktop BHmooOpaszoBanus. Ilytm um cmocoObl BHI000pa3oOBaHMS:
ajutonarpudyeckoe  (reorpaduyeckoe), CHUMMIATpUYecKoe (IKOJIOTHYECKOE), «MTHOBEHHOE»
(monumonan3anus, rudpuauzanys). JauTeabHOCTh HBOIIOIMOHHBIX IPOIIECCOB.

Mexanusmbl popMUpOBaHUS OMOJIOTHUECKOTO pa3HOOOpa3usl.

Ponp »BONIOIMOHHOM OuOJOrMM B  pa3pabOTKE HAaydyHBIX METOJIOB COXpPaHEHHUs
OonopazHooOpazus. MUKPOIBOJIONUS W KOIBOJIOLMS IApa3suTOB M MX X03s5€B. MeXaHU3MbI
(hopMuUpOBaHUS YCTOWYMBOCTH K aHTUOMOTHKAM U CIIOCOOBI OOPHOBI C HEH.

JdemoHcTpauuu

[Toptpetsr: C. C. YerBepukon, J. Maiip.

TaGnuupel u cxembl: «MyTalMOHHAs U3MEHUUBOCThY, «[lomynsnoHHas CTPyKTypa BUIa»,
«Cxema mposiBiIeHHS 3akoHa Xapau—BaiinOepra», «JIBWKyIIHE CHIIBI  3BOJIIOIHHY,
«OKoJorHyecKass H30JLUsA NONyJIALUN ceBaHCKOM ¢openn», «l'eorpaduueckas u30JALUSA
JMCTBEHHUIBI CUOMPCKON M JIMCTBEHHMIIBI 1aypcKoiy», «[lomynsannoHHbIe BOJIHBI YUCIEHHOCTH
XUIIHUKOB M XKepTB», «Cxema JeMcTBUA ecTecTBEHHOro otbopa», «Popmbl OOpbOBI 32
CYIIECTBOBAHHEY, «naycTpuanbHbIi MEJIaHU3M», «Kussie HCKOIIaeMbley,
«IToxpoBUTENBLCTBEHHAs OKpacka >XHUBOTHBIX», «lIpenynpexiaromas OKpacka M HUBOTHBIXY,
«Puznonornueckue aganranun», «I[IprucrnocobIeHHOCTs OpraHu3MOB U €€ OTHOCHUTEIIBHOCTBY,
«Kpurepun Buga», «Buabl-nBoitHuku», «CTpykTypa Buaa B npupoje», «CrnocoObl
BUJ00Opa3oBanusy, «l'eorpapuueckoe BuAooOpazoBaHMEe TPEX  BHUJOB  JIAHJBIIIEH,
«IKOJIOTHUYECKOE BHJI000pa3oBaHMe BMJOB cHHUIL, «[lomumiouasl pacrenuit», «KamycTHo-
peledHbIi THOPHI.

Ob6opynoBanue: repbapuu pacTeHUH, KOJUIEKLIMH HACEKOMBIX, Uydyesia MTHULl U 3Bepei C
IpUMEpaMU pa3IMYHBIX MPUCHOCOONIEHUH, dydena NTUI] U 3Bepeil pa3HbIX BHUJOB, repOapuu
pacTeHuil OIM3KUX BUA0B, 00pa30BaBIIMXCS PA3TMYHBIMU CIIOCOOAMHU.

JlaGopaTopHas padora «BblsiBieHNE H3MEHUYMBOCTH y 0COOEH OJTHOTO BUAAY.

JlaGopatopnas pabora «lIpucrnocoGiieHust OpraHu3MOB U UX OTHOCHTEJbHas
11e71eco000pa3HOCThY.

JlaGopaTopHas padora «CpaBHEeHHE BUI0B 110 MOP(POIOTHYECKOMY KPUTEPHION.

Tema 3. Makpo3Bo/1onusi M €€ pe3yJibTaThl
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Merto1pl u3yueHust Makpo3BorouK. [laneoHTonornyeckue METO bl N3y4EHUS SBOJIIOLIMH.
[lepexoanbie GOpMBI U HUITIOTEHETUYECKHE PSIIBI OPTaHU3MOB.

buoreorpaduueckne meronsl uzydeHust sBomouud. CpaBHeHue ¢Guopsl M (QayHbI
MaTEepUKOB 1 OCTpOoBOB. bruoreorpaduyeckue obnactu 3emin. BUIbl-sHAEMUKN U PEIUKTHI.

OMOPHOJIOTHYECKUE U CPABHHUTEIBHO-MOP(OIOTHIECKUE METOJbI M3YUYEHHUS SBOJIOLHUU.
I'enernueckue MeXaHU3Mbl HBOJIIOLIMM OHTOT€HE3a U MOSIBICHMS SBOJIIOIMOHHBIX HOBILECTB.
['omosiornuHele U aHajIOrMYHbIE OpraHbl. PynuMeHTapHble Opranbl U aTaBU3Mbl. MoJeKyIsipHO--
FeHETUYECKUuEe, OMOXMMHYECKHE U  MATEeMATUYECKHME METOAbl HU3YyYEHHUS  HBOJIIOLMH.
I'omonoruunsie reHsl. COBpEMEHHBIE METOBI TIOCTPOCHUS (PHIIOTEHETUIECKUX ICPEBBEB.

XPpOMOCOMHBIE MYyTallMM U 3BOJIIOLSI TEHOMOB.

O6mwme 3akoHOMEpHOCTH (mpaBwia) HdBoJtouMH. [lpunyun  cmenvl  yHKyUi.
HeoOpaTtumocTs 3Bostonnu. AnantTuBHas paauanus. HepaBHOMEpHOCTh TEMIIOB 3BOIOLUU.

JdeMoHcTpanuu

[optpetsi: K. M. bap, A. O. KoBanesckuii, @. Mrosiep, 3. ['ekkens.

Tabmuupl U cxembl: «OUIOTEHETUYECKUN P JIOMIAANY», KAPXEONTEPUKC», «3BEpO3yObIe
amepb», «Crerouedans», «Punnogurs», «CemeHHble MAaNOPOTHUKNY, «buoreorpapuyeckue
30HBI 3emuny», «Jlpeiid koHTUHEHTOB», «Penmukthl», «HauanmpHble cTaguu >MOPUOHATBEHOTO
pa3BUTHUS  TO3BOHOYHBIX  JKMBOTHBIX», «['OMOJIOrMYHBIE ¥  QHAJIOTUYHBIE  OpPraHb»,
«PyaumeHTb», «ATaBU3MBI», «XpOMOCOMHBIE HAa0OpbHI YeloBeKa M IIMMMaH3e», «lJIaBHbIE
HaIpaBJIEHUS 3BOIOIUNY, «O0IIME 3aKOHOMEPHOCTHU IBOJIIOLIUNY.

O6opynoBaHue: KOJUIEKIUH, repOapuu, MYJISHKH HCKOIAEMbIX OCTaTKOB OPraHU3MOB,
MYJSDKH TOMOJIOTHYHBIX, AHAJIOTHYHBIX, PYJUMEHTAPHBIX OPTaHOB M aTaBU3MOB, KOJUICKIIUU
HACEKOMBIX.

Tema 4. IIpoucxo:kaeHue U pa3BuTHE )KU3HU HA 3emJie

Haydnple THUMOTE3BI TPOUCXOXKIEHUS KU3HM Ha 3emuie. AOHWOTreHe3 W TaHCIEPMUs.
JloHayyHble TPEICTABJICHUSA O 3apOXKACHUU XU3HU (KpealroHu3M). ['Mmore3a moOCTOSIHHOTO
CaMO3apoKICHUS KU3HU U €€ onpoBepkeHue onbitamu . Peau, JI. Cnamnanuanw, JI. [Tacrepa.
[IpoucxoxxaeHue KU3HU U aCTPOOUOIIOTHUS.

OcHoOBHBIE ATanbl HeOpraHU4Yeckoi sBoronuu. [Inanerapras (reojgoruyeckas) BOJIONHS.
XuMmuyeckasi 3BOJIONMS. AOUOTEHHBIA CHHTE3 OPraHUYEeCKHX BEIIECTB W3 HEOPraHUYECKHX.
Ompir C. Mumimnepa u I'. FOpu. OOpazoBanue mnonumepoB u3 MoHoMmepoB. KoarepBaTHas
runiote3a A. WM. Omnapuna, rumoteza mnepBuyHoro OynaboHa JIk. XoumeiHa, TeHeTHYeCcKas
runiote3a I'. Mémrepa. Pubosumbr (T. Yek) um rumoteza «vupa PHK» V. T'mnbepra.
dopmupoBaHue MeMOpaH ¥ BO3SHUKHOBEHHE MTPOTOKIIETKH.

Uctopus 3emmun u wmeronsl e€ wusydeHus. Vckomaemble OpraHMYecKHE OCTaTKH.
l'eoxpononoruss u e€ Meronpl. OTHOcUTeNnbHAasE U a0COJIOTHAsT  TE€OXPOHOJIOTHSI.
['eoxpoHonoruyeckast mKana: 30Hbl, SPbI, IEPUOJIBI, FTTOXH.

Havanpubie sTansl oprannyeckoil sBomonuu. [losiBiaeHre U 9BOMIONUS MEPBBIX KIETOK.
Opomroius Metabonusma. Bo3HukHOBeHHE mepBbIX 3KocucTeM. COBpeMEHHbIE MHKPOOHBIE
OMOIIEHKM Kak aHajor mepBbix Ha 3emiie coobmiectB. CrpomartonmuTsl. [IpokapuoTel u
9yKapuOTHI.

[IpoucxoxaeHune sykapuoT (cuMOMOTeHe3). DBONIOIMOHHOE MPOUCXOKICHHE BHUPYCOB.
[IpoucxoxaeHue MHOTOKJIETOYHBIX  OpPraHU3MOB. BO3HMKHOBEHHE  OCHOBHBIX  IpyHI
MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE D3Talbl HBOJIIONMHU BBICHIUX pacTeHuil. OCHOBHBIE apoMOp(h03bl PaCTEHUH.
Beixon pacrenuii Ha cymy. llosiBneHue CHnopoBbIX pAacTeHMil M 3aBOEBAHHWE HUMHU CYIIU.
Cemennble pactenus. [IponcxoxaeHne NBETKOBBIX PACTCHHM.

OcHOBHBIE 3Tambl 3BOJIOIMU >KUBOTHOrO Mupa. OCHOBHBIE apoMOp(}o3bl KMBOTHBIX.
Bennckas dayna. KemOpuiickuii B3pbIB — MOsIBIIEHHE COBPEMEHHBIX TUIOB. [lepBhie XOpHoBBIE
KHUBOTHBIC. J)KH3HB B BoJie. DBOJIOIMS MO3BOHOUHBIX. [Iponcxoxaenne ampuOuil 1 penTuini.
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[TpoucxoxaeHrne MieKONMUTAOMUX ¥ nTull. [lpuHnun kmodeBoro apomopdosza. OcBoeHue
0€CIT03BOHOYHBIMH U MTO3BOHOYHBIMHU YKUBOTHBIMH CYIIIH.

PazButue xxu3Hu Ha 3emIie 1O 3paM U Mepuogam: apxeH, MpoTepo3oi, najaeo3oi, Me3030M,
KaifHo30M. OOmas XapakTepuCTHKa KIMMaTra W TeoJOrmyeckux mnpoueccoB. llosBienue u
pacuBeT XapakTepHBIX OPraHU3MOB. YTIIe0Opa3oBaHUE: €ro YCIOBUS M BIHMSHHE Ha Ta30BbIH
cocraB atMochepsl.

MaccoBbie BBIMHpPAHUSI — JKOJOTUUYECKHE KPU3HUCHI Tponuioro. IlpuunHbl U criencTBus
MaccoBbIX BbIMHpaHuil. COBpPEMEHHBIM 3KOJOIMYECKUi Kpu3HC, ero ocodeHHoctu. IIpobiema
COXpaHeHus1 OMopa3zHooOpa3us Ha 3emile.

CoBpeMeHHass cUCTeMa OpPraHMYecKoro Mupa. [IpuHIMIBL KIaccu(UKAIMH OPraHU3MOB.
OcHOBHBIE CUCTEMATUYECKUE TPYIIBI OPraHU3MOB.

JdeMoHcTpanuu

[Moptpersr: ®@. Penu, JI. Cnanmnanuanu, JI. Tactep, U. Y. Meunukos, A. N. Omapun, JIx.
Xonneitn, I'. Ménnep, C. Musnnep, I'. FOpu.

Tabmuubl u cxembl: «Cxema omnbita @. Pean», «Cxema onbita JI. TlacTepa mo mzydeHuto
camo3apoxkieHust xu3Hm», «Cxema omnbita C. Musepa, I'. FOpu», «Otansl Heopranuueckoit
sBosonKn», «['eoxpoHosornyeckas mkana», «HadanpHble 3Tanbl OPraHUYECKON 3BOIIOLUNY,
«CxemMa o00pazoBaHusi JyKapuoT MyTéM cuMOuoreHnesa», «Cucrema >KHUBOW MPUPOJIBIY,
«Ctpoenne  Bupyca», «Apomopdo3sl pacteHuit», «PunmOoPuUTH», «OTHOKIECTOYHBIC
BOJIOpoCHN», «MHOIrOKJIETOUHbIE BoJgopocan», «Mxwu», «llanopotHuku», «IonoceMeHHbIE
pactenus», «OpraHbl ILBETKOBBIX pacTeHui», «Cxema pa3BUTUS JKUBOTHOTO MHUDPAy,
«Apomop¢o3bl KUBOTHBIX», «lIpocteitmuey, «Kumeunononoctueiey», «llmockue uepBu»,
«YneHucroHorue, «PEIOEIY, «3eMHOBOIHEICY, «[IpecmbIikaronuecs», «lItunpn,
«Mnekonuraromue», «Pa3BuTue KuU3HM B apxelckoll spe», «Pa3BuTue KU3HU B
MPOTEPO30MCKON 7pen, «Pa3BuThMe >XKU3HM B MAJICO30MCKOM 3pe», «Pa3BUTHE KU3HU B
ME3030MCKOM 3pe», «Pa3BuThMe KM3HMU B KaWHO30MCKOW »Hpe», «CoBpeMEHHas CcucTEMa
OpPraHUYECKOTO MHUPaY.

O6opynoBanue: repOapuyd pacTEHUN pa3IUYHBIX OTIENOB, KOJIJICKIMU HACEKOMBIX,
BJIQ)KHBIE Tpenaparbl >XKUBOTHBIX, PAKOBUHBI MOJUIIOCKOB, KOJUIEKIIUM HIJIOKOXKHMX, CKEIEeThI
MO3BOHOYHBIX J>KMBOTHBIX, Yydeda MTHUIl W 3BEpel, KOJUIEKIIMH OKaMEHEJIOCTEH, IMOJIe3HBIX
HCKOIAEMBIX, MYJISKU OPraHMYECKUX OCTATKOB OPraHU3MOB.

Bupryaabnas JjgadoparopHasi padora «MojaenupoBanue onbiToB Muepa—tOpu 1o
M3YYEHUIO a0MOTEHHOTO0 CHHTE3a OPraHM4eCKUX COSMHEHHM B IEPBUYHOI aTMOChepe».

JlaGoparopHass padora «/3ydeHue U ONHMCaHUE HCKOMAEMbIX OCTAaTKOB JPEBHUX
OpPraHU3MOBY.

IIpakTnueckass padora «/3yueHue o0coOEHHOCTEW CTPOCHHSI PACTEHUU pPa3HBIX
OTJICTIOBY.

IIpakTnyeckas padora «/3ydueHrne ocCOOEHHOCTEH CTPOCHHS MO3BOHOYHBIX YKHBOTHBIX).

Tema 5. IIponcxoxaeHue 4eji0BeKa — AHTPOIOTeHe3

Pa3nensl u 3agaun aHTPONOIOTUU. MeTO1bI aHTPOIIOJIOTUH.

CraHoBJeHHE TPEACTABICHUN O MPOUCXOXKICHUM YelIOBeKa. Pelnuruo3Hble BO33pEHUS.
CoBpeMeHHbIE HAYYHbIE TEOPHUHU.

CxoacTBO  uenoBeKa € KUBOTHbIMU. (CHCTEMaTHYecKOe TMOJIOKEHHE YEJIOBEKa.
CBuzeTenbcTBa CXOJCTBA 4YENOBEKAa C JKMBOTHBIMH: CPaBHUTEIBHO-MOP(OIOTHUECKHE,
AMOpHOJIOTUYECKUE, (DU3HOTIOr0-OMOXHUMHUYECKHUe, TMoBeAeHYecKkne. OTinuus uenoBeka OT
KUBOTHBIX. [IpsIMOX0K/I€HHE M KOMILUIEKC CBSI3aHHBIX C HUM NPHU3HAKOB. Pa3BuTHE rOJOBHOIO
MO3ra ¥ BTOPOW CUTHAIbHOU CHCTEMBI.

HBuwxymmue  cuibl  (QakTOpel)  aHTPOMOTEeHe3a:  OWOJIOTMYECKHE,  COIHAIIbHBIC.
CooTHolIeHne OMOJOTMYECKUX M COITUAIBHBIX ()aKTOPOB B aHTPOIOTEHE3E.
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OcHOBHBIE CTaIUU aHTpornoreHesa. PanHue yenoBekooOpa3Hble 00e3bsHBI (ITPOKOHCYJIHI)
Y paHHUE MOHTU/IBI — OOIIMe TPEAKH YeI0BEKOOOPa3HbIX 00€3bsIH U JIIOJCH. ABCTPAJIOMUTEKH —
JBYHOTHE INpPEIKH JItonen. UenoBek ymelnbld, IepBble M3TOTOBJICHMs Opyaud Tpyna. Yemosek
MPSMOXOJIAIINN W TIEPBBIA BBIXOJ JItoNel 3a mpenensl Adpuku. YenoBek reinenboeprekuii —
o0mmuMii IpeoK HeaHIePTAIbCKOTO YEIOBEKa M YeJIOBEKa pa3yMHOT0. YeloBeK HeaHJepTalbCKui
KaK BHJ JIIOJEH XOJOJHOTO KJIMMarta. YeloBEeK pa3yMHBI COBPEMEHHOIO THIIA, JIEHHCOBCKUHI
9eJI0BEK, OCBOGHHE KOHTHHEHTOB 32 TpeaenamMu Adpuku. [laneoreneTnka u najaeoreHOMHUKA.

DOBOJIIOLMS. COBPEMEHHOI'O 4ejioBeKa. EcCTecTBEHHBIN OTOOpP B MOMYJSLUSAX 4YeTOBEKa.
MyraunoHHBIH npouecc U noauMophusM. [lonynsinroHHBIE BOJHBL, Apei] reHoB, MUTpaIMsS U
«3(deKT OCHOBATENS» B MOMYIALUAX COBPEMEHHOTO YEIOBEKA.

Yenoseueckue pacbl. [lonstue o pace. bosbiine packl: eBponeoujHas (eBpasuiickas),
aBCTpaJO-HEerpouIHasl (PKBATOpHAIIbHAS), MOHTOJIOWIHAsI (a3MaTCKO-aMepUKaHCKas). Bpems u
NyTU paccelieHuss 4YeloBeka 1o 1miaHere. EauHCTBO uyenoBedeckux pac. Hayunas
HECOCTOSITENIbHOCTh  pacu3Ma. [IpucnocoOieHHOCTh  4YeloBeKa K  pa3HbIM  YCIOBUSM
OKpyxarlel cpenpl. BnusiHue reorpadguueckoil cpensl U apeiida reHoB Ha MOpP(OIOTHIO U
(U3HOJIOTHIO YETIOBEKa.

MexauciurinHapable METOAbl B (u3Muecko  (OMOJIOTMYECKOM) aHTPOIOJIOTHH.
DOBOJIIOLMOHHAS ~ aHTPOIOJIOTUS U TAaJCOAHTPOIOJIOTHSI  YEIOBEYECKUX  MOMYJISAIHiL.
buocounaneHple  uccieqoBaHWS — NPUPOABI  yenoBeka.  MccienoBaHue — KOABOJIIOLMU
OMOJIOTMYECKOT0 U COLMAIBHOTO B YEJIOBEKE.

JdeMoHcTpauuu

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

Tabmumpr u  cxembl: «MeToasl  aHTPOMOJIOTUM», «[OJOBHOW MO3T YEJIOBEKay,
«YenoBekooOpa3Hble 00€3bsHBI», «CKeleT 4elloBeKa W CKeJeT IIMMIaH3e», «PyauMeHTbl u
aTaBU3MbD», «/IBHXKyllHMEe CUJIBI AHTPOINOIrEeHe3a», «OBOJIOLNMOHHOE JIPEBO  YEJIOBEKay,
«ABcTpanonureky», «HeaoBek ymenbliy, «HenoBek mpsaMOXOAsIIuiy, «/IeHUCOBCKUI YEI0BEK»
«Heannepranpup», «KpoManboHIb», «lIpeakn uemoBeka», «ITambl SBOJIIOIUM YETOBEKA»,
«PacsI yenoBeka».

O6opynoBaHue: MYJISDKA OKaMEHENIOCTeH, IPEeIMETOB MaTepHaIbHON KYJIbTYphl IPEIKOB
YyeloBeka, penpoaykuuu (¢potorpaduu) KapTHH C  MHUGOJIOTHYSCKUMU U OMOJICHCKUMU
CIOKETaMH MPOUCXOXKACHUS YelloBeka, poTrorpaduu HaXOIOK MCKOMAEMbIX OCTAaTKOB YeJIOBEKa,
CKEJIET YeJIOBEKa, MOJIEb Yepera 4YelOBeKa M Yepera IIMMIIaH3€, MOJIEIb KUCTH YeJlIOBEeKa U
KHCTH IIMMIIaH3€, MOJIETIU TOpCca MPEAKOB YEJIOBEKA.

JladopaTtopHas pabora «l3ydueHne OCOOEHHOCTEH CTPOCHMS CKeJieTa 4YeJIOBEKa,
CBSI3aHHBIX C MIPSAMOXOXKICHUEM.

IIpakTHyeckas padora «3yueHne 3KOJOrMYECKHUX aanTaluil YeTIOBEKay.

Tema 6. 3Jkojorussi — Hayka O B3aMMOOTHOLICHHSIX OPraHU3MOB H
HA/IOPTraHU3MEHHBIX CHCTEM € OKpYKawouieil cpeaou

3apoxxJeHue W pasBuTthe dKkojoruu B Tpynax A. ['ymGonpara, K. @. Pymee, H. A.
CeepuoBa, J. I'ekkens, A. Tenciau, B. H. CykauéBa. Paznensl u 3agaun skonoruu. CBs3b
9KOJIOTHUHU C JPYTUMH HayKamHu.

Mertoab! 3konoruu. IloneBsie HaOmMONEHHUS. DKCIIEPUMEHTHI B 3KOJOTHUU: MPUPOAHBIE U
nabopaTtopHble. MosienupoBaHue B 3KOJOIMU. MOHUTOPHHI OKpYXKaroLeil cpesbl: JOKalIbHBbIH,
PErMOHAJbHBIN U TTI00aNbHBIN.

3HAaUEHUE DKOJOTMYECKUX 3HAHUM U1 4YElIOBEKA. DKOJOTMYECKOE€ MHPOBO33PEHHE Kak
OCHOBa CBA3€il uenoBeyecTBa C MNpupoAod. DopmMHpOBaHHE DKOJOTMYECKONW KYJIBTYpHl H
9KOJIOTMYECKON TPAaMOTHOCTH HACEJICHHUS.

JdeMoHcTpanuu

Ioptpetsr: A. I'ym6omabar, K. @. Pynse, H. A. CeBepuos, 3. I'ekkens, A. Tencnu, B. H.
Cyxkaués.
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Tabmuier u cxeMbl: «Pa3nensl sxoorum», «MeToasl 3KojIorum», «CxemMa MOHUTOPHHTA
OKPYKarOLIEH Cpesibl».

JlabopaTopHas padora «/3ydeHre METOJ0B FKOJIOTUUECKUX UCCIIEI0OBAHUI.

Tema 7. OpranusmMsl u cpea 0OOMTaHUA

Okonornyeckue (akropel M 3aKOHOMEpHOCTH ux jeiictBus.  Knaccudukarmms
OKOJIOTUYECKUX  (hakTOpoB: abumoTWdeckue, OHOTHYECKHE, aHTpororeHHele.  OOmme
3aKOHOMEPHOCTH JCUCTBUS 3Konorndeckux (pakropos. [Ipasmio munumyma (K. Hlnpenrens, HO.
JInbux). TonepaHTHOCTh. DBPUOHMOHTHBIC U CTCHOOMOHTHBIC OPraHU3MEI.

AbuoTtnueckue (akropsl. CBET KaK SKOJIOTHYECKUN (akTop. JeHcTBHE pa3HBIX Y9aCTKOB
COJIHEYHOT'O CIEKTpa Ha OpPraHU3Mbl. DKOJOTMYECKHE TPYNIbl PACTEHUH U HKUBOTHBIX IO
OTHOIIEHHUIO K cBeTy. CUTHalIbHAs poJib cBeTa. DoTonepuoau3m.

Temneparypa kak skosnorudeckuil ¢akrop. [leiictBue Temmeparypsl Ha OpraHU3MBI.
[TolikunoTepMHbIE 1 TOMOHOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHbBIE OPTAHU3MBI.

Brnaxxnocts kak skojorudeckuii ¢akrop. [IpucnocoOneHus pacteHuid K MOIEP>KaHUIO
BojmHOTO Oananca. Kiaccudukanus pacTteHuid 1o OTHOIIEHWIO K Boje. [lpucnocobnenus
KUBOTHBIX K U3MEHEHUIO BOJTHOTO PEKUMA.

Cpenpl oOuTaHMsl OpPraHU3MOB: BOJIHAs, HA3€MHO-BO3J]YylLIHAs, MOYBEHHas, TJIyOMHHAas
MOANOYBEHHAsI, BHYTpUOpraHu3MeHHas. DU3NKO-XMMUYECKHE OCOOEHHOCTH Cpell OOUTaHud
opranu3moB. [Ipucnoco0aeHust OpraHu3MoB K KU3HU B pa3HbIX cpeaax.

buonoruueckue putmel. BHemHue 1 BHyTpeHHHE pUTMbL. CyTOYHBIE U TOJAUYHBIE PUTMBIL.
[Iprcnoco6aeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSIM YCIOBUHN JKHU3HH.

XKuzuennsie ¢opmbl opranuzMoB. Ilonsrue o xusHeHHOU (opme. XKuzHeHHbIe (GopMbI
pacTeHMii: JepeBbs, KyCTapHUKU, KYCTapHUYKH, MHOTOJIETHHE TpaBbl, OJHOJIETHHE TPAaBBL
JKusnennsie (OpMBI KUBOTHBIX: THUIPOOHMOHTHI, TE€OOMOHTHI, a’poOMOHTHL. (OcoOeHHOCTH
CTPOCHHS M 00pa3a )KU3HU.

buotnueckne  dakToppl. Buapl OMOTHYECKMX  B3aUMOACHCTBUN:  KOHKYPCHIIHS,
XMUIHUYECTBO, CUMOMO3 U ero ¢opMbl. Ilapazutusm, koomepaius, MyTyaau3M, KOMMEHCATIU3M
(kBapTHpaHTCTBO, HaxyieOHWYecTBO). Herpoduueckue  B3ammonelcTBHS  (TOMHYECKHE,
dbopuueckue, ¢adbpuyeckue). 3HaueHHE OMOTHYECKUX B3aWMOJICHCTBHHA IS CYIIECTBOBAHUS
OpraHu3MoB B cpezie ooutanus. [[pyuHIUN KOHKYPEHTHOTO UCKIIIOUEHUSI.

JdemoncTpauuu

Tabmuipl 1 cxeMbl: «IKonoruueckue QaxTopbl», «CBETOBOM CHEKTPY», «IKOJIOTHUECKUE
TPYIIIBI dKUBOTHBIX 110 OTHOIIEHHIO K CBETY», « T EIIOKPOBHBIE )KUBOTHBIE», «XO0JIOJHOKPOBHbIE
KUBOTHBIEY, «DHU3MOJIOTHUYECKUE aJalTallMd >KUBOTHBIX», «Cpeabpl OOMTaHHSI OpPraHU3MOBY,
«buonorunyeckue putMbl», «KusHeHnoie GopMbl pacTeHH», «Ku3HeHHbIE (HOPMBI )KUBOTHBIX,
«IKOCUCTEMA IIMPOKOIMCTBEHHOIO Jieca», «IKOCUCTEMA XBOMHOTO Jiecan, «llenu nuranusy,
«XuurauuectBoy, «llapasutuzmy», «Konkypenuus», «Cumonosy», «KommeHcanuzm.

O6opynoBanue: Tepbapuu pacTeHU M SKUBOTHBIX, MPUCIOCOONCHHBIX K BIUSHUIO
pPa3IMYHBIX  DKOJOTHYECKHX  (aKTOpOB, TepOapuu  CBETONIOOWMBBIX, TEHETIOOMBBIX U
TEHEBBIHOCIUBBIX PACTEHUM, CBETONIOOMBBIC, TEHENIOOMBHIE M TEHEBBIHOCIMBBIE KOMHATHBIC
pactenusi, repObapuMl W KOJUICKIUU TEIJIOMIOOMBBIX, 3UMOCTOHMKHX, MOPO30YCTOMUMBBIX
pacTeHuil, 4Yyuyena MNTUI WU 3Beped, repOapuu pacTeHUH, OTHOCIIIUXCA K TUrpoduTam,
KkcepopuTaMm, Me30(puUTaM, KOMHATHbIE pAcT€HHUs MJAaHHBIX TPYNI, KOJUIEKIHMH KUBOTHBIX,
oOHuTaIUX B Pa3HbIX cpeaax, repOapuu U KOJUIEKIUH PacTeHHH M >KMBOTHBIX, 00JaJaroInux
yepTaMHd MPUCHOCOOJEHHOCTH K CE30HHBIM HW3MEHEHHSM YCIOBUH JKU3HH, repOapuul u
KOJUIEKIIUM DPACTEHUH M JKUBOTHBIX PA3JIMYHBIX J>KU3HEHHBIX (OPM, KOJUIEKLIUU KUBOTHBIX,
YYaCTBYIOIIMX B Pa3IMUHBIX OMOTHYECKUX B3aUMOJICHCTBUSX.

JlaGopaTopHas padora «BplsiBieHHE NPUCTIOCOOICHUI OPraHU3MOB K BIUSHUIO CBETa».

JlaGopaTtopuas pabora «BblsiBIeHHE MPUCIIOCOOICHUNH OPraHU3MOB K BIMSHUIO
TEMIEPATYPBD).
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JlaGopaTtopHass padora «AHATOMHYECKHE OCOOCHHOCTH PACTCHHH W3 pa3HBIX MECT
oOUTaHUSD).

Tema 8. IKk0/10TUsA BUAOB M NOMYJISAIHI

DKOJIOTUYECKHE XapaKTEPUCTHKHU momysasiun. [lomynsamust kak Onojiornveckas CUCTeMa.
Ponp HeogHOpOoAHOCTH cpenbl, (U3NYECKUX OapbepoB M OCOOCHHOCTEH OWOJIOTUM BHUJIOB B
(hopMUpPOBAaHUY TPOCTPAHCTBEHHOH CTPYKTYPHI NOMYSAIHiA. OCHOBHBIC IOKA3aTEIH MOIYISIIHH:
YHCJIEHHOCTb, IUIOTHOCTh, BO3PACTHAs M IOJOBas CTPYKTYpa, POKJIAEMOCTb, IMPUPOCT, TEMII
pocTa, CMEPTHOCTb, MUTPALHUSL.

DKojoryyeckasi CTpykrypa nonyiasuuu. OneHka 4HMCIeHHOCTU Nomynsauuu. JluHamuka
MONYJSIUK U €€ perynauus. buotnueckuil noreHuan nonyisuuu. MoaeaupoBaHue JUHAMUKU
nonymsinuu. Kpuble pocra uunciaeHHocTd mnomyisinuu. Kpusble BpDKuBaHus. Perymsnus
YUCJIEHHOCTH MOMYJALMNA: pojib (AaKTOPOB, 3aBUCSIIMX M HE 3aBUCALUIUX OT IUIOTHOCTH.
DKoJjoruueckue crpareruu BuaoB (I- u K-crparerun).

[lonsitTne 00 »skojormueckoi Hume Bujaa. Mecroobutanue. MHoromepHas MOJEIb
skonornueckod Humu Jx.M. XarunHcona. Pa3zmepsl skonorndeckoil Hum. [loreHnnaneHas u
peain30BaHHAs HUIIU.

Bun kxak cucrema nomynauuid. Apeansl BUAOB. BUIBl M MX KU3HEHHBIE CTpPATErHH.
DKOJOTUYECKUE SKBUBAJIEHTHI.

3aKOHOMEPHOCTH TIOBEJIEHUS W MUTrpaluil >KMBOTHBIX. bHoJoOrmyeckue WHBa3UU
YyXEPOJIHBIX BHJIOB.

JdeMoHcTpauuu

[Toptper: [Jx. 1. XarunHCcoH.

Tabmuis! 1 cxembl: «IKOJIOTHUECKHE XapaKTePUCTUKU MOMYIsiumny», «I[IpocTpancTBeHHas
CTPYKTypa mnonyasiuun», «Bo3pacTHele nupamuasl nonyaanun», «CKOpOCTh 3aceseHHs
MOBEPXHOCTH 3€MJIM Pa3IMYHBIMU OpranusMamm», «Mopenb skosiormyeckord numm JDx. U.
XaTuynHCOHAY.

O6opynoBanue: repOapuu pacTeHU, KOJIJICKIIUHU KUBOTHBIX.

JladopaTopHas pa6ora «[IpucrnocoOiieHnst ceMsiH paCTeHUM K pacCeICHUIO».

Tema 9. IkoJ10rus cO001IECTB. IKOJTOTHYECKHE CHCTEMBI.

CooOmiectBa opranu3moB. buorieHo3 u ero crpykrypa. CBs3u MexAy OpraHu3smMami B
OHOILIEHO3E.

OxocuctemMa Kak OTKpbiTas cuctema (A. Jk. Tencnaum). DyHKIIMOHAIBHBIC OJIOKH
OpraHM3MOB B SKOCUCTEME: MPOJAYLIEHTHI, KOHCYMEHTBI, peAyleHThl. Tpoduueckue ypoBHHU.
Tpoduueckue nenu u ceru. Aduotuyeckue 6;0ku 3kocucteM. [1ouBBI U WIIBI B 9KOCHUCTEMAX.
KpyroBopoT BemecTB 1 NOTOK SHEPTUU B SKOCUCTEME.

OcCHOBHBIE TOKA3aTENN FKOCUCTEMBI. bruomacca U npoayKuus. DKOJIOTMUYECKUE MUPAMU/IbI
grceln, OMOMacchl U SHEPTUU.

Junamuka sxocucmem. Kamacmpoguueckue nepecmpotuixu. @nyxmyayuu. HanpaBneHHbIe
3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKLecCUHU. [lepBUYHbIE M BTOPUYHBIE CYKIIECCUU U HX
MPUYMHBL. AHTPOINOTEHHBIE BO3JCHCTBUS Ha cykneccud. KiumakcHoe cooOIIecTBo.
buopa3nooOpasue 1 NosHOTa KPYroBOPOTa BEIIECTB — OCHOBA YCTOMYMBOCTH COOOIIECTB.

[IpuponHbie 3KOCUCTEMBL. JKOcucmemsbl 03€p U peK. IKOCUCmeMbl MOpeU U OKEeaHo8.
Oxocucmemvl myHOp, 1ecos, cmenetl, NyCMbiHb.

AHTpPOIIOTEHHBIE  JKOCUCTEMBI.  Arposkocuctema. ArponeHo3. Pasmnums mexnay
AHTPONOI€HHBIMH U NMPUPOIHBIMU SKOCUCTEMAMHU.

VYp6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucteM. ['opoackas ¢uopa u dayHa.
CunanTpomnuzanusi ropoJckoi ¢ayHbsl. buomormueckoe u  XO3SHCTBEHHOE 3Ha4YeHUE
arposKOCHCTEM U yPOOIKOCUCTEM.

3aKOHOMEPHOCTH  (OPMHUPOBAHHUA  OCHOBHBIX  B3aMMOJEHCTBMIA  OpPraHM3MOB B
sKocucTeMax. Ponb kackaonozo s¢hgexma u 6ud08-30ughuxamopos (K1ouesvix 6udos) 8
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Qyukyuonuposanuu  dxocucmem. llepeHOC SHEPrUM W  BEIIECTB MEXIY CMEXKHBIMU
JKOCUCTEMAaMH. YCTOMYMBOCTH OpPraHU3MOB, IONYJISALUMHA W DKOCHCTEM B  YCIOBHUAX
€CTECTBEHHBIX U aHTPOITOT€HHBIX BO3CHCTBUM.

Mexanusmol  8030elicmeusi  3aepA3HeHUll  PA3HbIX MUN08 HA  CYOOP2AHUIMEHHOM,
OpP2AHUBMEHHOM, NONYIAYUOHHOM U IKOCUCMEMHOM YPOBHAX, OCHOBbl IKOIO02UUECKO20
HOPMUPOBAHUS AHMPONO2EHH020 B030eticmeusi. MeTo10JI0Tis MOHUTOPUHIA €CTECTBEHHBIX U
AHTPOIIOTE€HHBIX SKOCUCTEM.

JdeMoHcTpanuu

[Toptper: A. [Ix. Tencim.

Tabmuier 1 cxembl: «CTpykTypa OHOIIEH032», «DKOCUCTEMA ITUPOKOJIMCTBEHHOTO JIECay,
«JKocucTeMa XBOWHOTO Jiecay, «DyHKIMOHAJIbHBIE TPYMIbl OPraHU3MOB B 3KOCHCTEMEN,
«KpyroBopor BemecTtB B d3kocucreMey», «llenn nuTanus (macTOuiHas, JETPUTHAs)»,
«DKOJIOTHYECKash MUPaMUJIa Yncem», « DKOJOru4ecKasl nmupamuaa 0MoMaccehy, « IKoJorndeckast
nupamuaa sHeprun», «OOpasoBanue Oosota», «llepBuunas cykueccusi», «BocctaHoBieHue
Jjeca Tocie moxapa», «JKocucTemMa 03epa», «ArpoleHo3», «KpyroBopoT BemIecTB M MOTOK
SHEpPruM B arpoueHosey, «I[Ipumepsr ypOboskocucTem».

OGopynoBanue: repbapun pacTeHUN, KOJUICKIIMM HACEKOMBIX, uyyuesja NTHI[ U 3BEpew,
repOapuu KyJIbTYpHBIX U AUKOPACTYIINX PAaCTEHUH, aKBapUYM KaK MOJIENIb SKOCHCTEMBI.

IIpakTnueckas padora «/3ydyenue u onucanue ypOO3KOCHUCTEMBI».

JladopaTopHas padora «/3yueHue pazHooOpa3us MEIKUX MOYBEHHBIX YJICHUCTOHOTHX B
Pa3HbIX IKOCHCTEMAX).

IKeKypeust «IKCKypcus B TUIIMYHBIN OuoreoneHo3 (B ayOpaBy, Oepe3HsK, €NbHUK, Ha
CYXOJIOJIbHBIN WM TIOWMEHHBIHN JIyT, 03€p0, 00JI0TO)».

IKCKYypcHsi « IKCKYPCHS B arpOIKOCUCTEMY (HA TOJI€ WM B TETUIMYHOE XO35SHCTBO )».

Tema 10. buocdepa — riodanbHas IkocucTeMa

buocdepa — obmemnanerapHas o0osouka 3emMid, TIE CYIIECTBYET WJIM CYIIECTBOBaja
KW3Hb. PazBuTHe npenacrasienuii o ouochepe B Tpynax 3. 3rocca. Yuenne B. 1. Bepuaackoro o
onocdepe. Obnactu 6uocheps! u e€ coctas. JKuBoe BemniecTBo 6rochepsl 1 ero GyHKITUH.

3aKoHOMEPHOCTH cyriecTBOBaHUs Onocdepsl. OcobeHHocTn O6uochepsl Kak riaodambHOM
skocuctembl. JluHamuueckoe paBHOBecue B Ouocdepe. KpyroBopoTsl BemecTtB U
OMOTeOXMMHYECKHUE ITUKIIBI (YTiepoia, a30Ta). PUTMHUYHOCTH siBIeHUI B Ouocdepe.

3onanbHOCTh OuOChepsl. [lonarue o Ouome. OcHOBHBIE OMOMBI CYILIU: TYHIPA, XBOWHBIE
Jieca, CMelllaHHble U MIMPOKOJIMCTBEHHBIE Jieca, CTEIH, CaBaHHbBI, TyCThIHHU, TPOIIMYECKUE Jieca,
BBICOKOTOpbA. Kimmar, pacTurenbHbIN U )KUBOTHBIN MUP OMOMOB CYIIIH.

Crpykrypa ¥ (QYHKIOUS JKUBBIX CHCTEM, OIEHKAa HX PECYpCHOTO TMOTEHIHala U
ouochepHbIx PYHKIUH.

JdeMoHcTpanun

[Hoptpetsl: B. U. Bepnanckuii, 3. 3rocc.

Tabmuet u cxemsl: «I['eochepst 3emnny», «KpyroBopot azorta B npupoje», «KpyroBopot
yriaepojaa B npupojae», «Kpyrosopot kucnoponaa B mpupojie», «KpyroBopoTt BoJibl B IPUPOAE»,
«OcHoBHBIE Omombl cymm», «Knumatnueckue mosica 3emnm», «TyHapay, «Taiiray,
«Cwmemanneiii  jec», «lllupokonuctBennsiit jec», «Cremb», «CaBanHHay, «IlycTbiHY,
«Tponmyeckuii ecy.

Ob6opynoBaHue: repdapuu pacTeHUH pa3HbIX OMOMOB, KOJUIEKIIUU )KUBOTHBIX.

Tema 11. YesioBeKk 1 OKpYykaomas cpeaa

DKoJloTHYeckue KpHU3UChl M WX NpuuMHBL. Bo3gelicTBue uyenoBeka Ha Ouocdepy.
3arpsi3HeHHe BO3AyIIHON cpenpl. OxpaHa Bo3ayxa. 3arpsi3HeHuEe BOAHOM cpenbl. OxpaHna
BOJHBIX pecypcoB. Pa3pymenne noussl. OXpaHa IOYBEHHBIX pecypcoB. M3meHeHune kiuMmara.

AHTpPOTIOTEHHOE  BO3JICMCTBHE Ha pPACTUTENBHBIA M JKUBOTHBIK Mmup. OxpaHa
PACTHTENHHOTO M UBOTHOTO MUpa. OCHOBHBIE MPUHIUIBI OXPaHbI MPUPOJbl. KpacHble KHUTH.
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Oco60 oxpansiembie npupoanbie Tepputopun (OOIIT). Borannyeckue caapl U 300J0THYECCKHEC
MApKH.

OCHOBHBIC TIPUHIIMITEI YCTOWYMBOTO PAa3BUTHUS YEIIOBEYECTBA U MPHUPOABI. ParmioHampHOE
NPUPOJIOTIONIB30BAHUE M COXpaHEHHE OWOJIOTHYECKOTo pasHooOpasust 3emin. OOmme
3aKOHOMEPHOCTH TJIO0ATBHBIX SKOJIOTHUECKUX KpU3ucOoB. OCOOCHHOCTH COBPEMEHHOTO KpHU3Hca
1 €r0 BEPOSTHBIC MOCIIEACTBHSL.

Pa3BuTHE METOOB MOHHMTOPWHTA PAa3BUTHS OINACHBIX TEXHOT'CHHBIX IIPOIICCCOB.
Cucmemmubie ucciredosanusi nepexoda K pecypcocoepezaioweil. U KOHKYPEHMOCHOCOOHOU
9Hepeemuxke. buonoeuueckoe pasnoobpaszue u dbuopecypcvl. Hayuonanvnvle ungopmayuontoie
cucmemvl, obecneuusalowjue O00CMyn K UHGOpMAyUU NO COCMOSHUIO OMOENbHLIX U008 U
akocucmem. OcHo8bl dIKOpeaburumayuy IKOCUCMeM U cnocoo08 HOpbLOLL ¢ OUONOBPENCOCHUAMU.
Pexoncmpykyua mopckux u nazemHulx sKocUCmeM.

JdeMoHcTpanuu

Tabmuubpl u  cxembl: «3arpsisHeHHe arMoceprl», «3arps3HEHHE THAPOCHEPHI»,
«3arpsizHeHue 1ouBbl», «llapHukoBbIl  3ddekT», «Ocobo oxpaHseMmble NPUPOIHbBIE
TEPPUTOPUNY», «MOJEIN YITPABISIEMOTO MHPAY.

ObopynoBanue: ¢dotorpaduu OXpaHAEMBIX PACTEHHMH U JKUBOTHBIX KpacHOW KHHUTH
Poccniickoit ®enepanuu, KpacHoil KHUTH permoHa.

31



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
No ni/nt HanmeHoBaHMe pa3je/ioB U TeM Bcero DJIeKTpOHHbIe (LM(POBbIE)
) NPOrpaMMblI o0pa3oBaTe/ibHbIE pecypcChl

1 buonorus kak Hayka 1 https://resh.edu.ru/subject/5/10/

2 JKuBble CUCTEMBI M UX H3YUCHHE 2 https://resh.edu.ru/subject/5/10/

3 buosnorus kieTku 2 https://resh.edu.ru/subject/5/10/

4 XUMHUYeCKasi OpraHu3aIys KJIeTKU 10 https://resh.edu.ru/subject/5/10/

5 CtpoeHue U QyHKIUHU KICTKH 8 https://resh.edu.ru/subject/lesson/5383/start/153371/

6 OOMEH BELICCTS 1 HPSSPAMEHHE HEPTUN B | g | pttps/jresh edu.ru/subject/lesson/3917/start/46777)

7 HaCHeHCTBeHIfaﬂ MH(OpMAIIA 1 9 https://resh.edu.ru/subject/lesson/5352/start/295780/
pcanunsanus €€ B KJICTKE

8 JKu3HEHHBIN UK KJICTKA 6 https://resh.edu.ru/subject/lesson/5359/start/270999/

9 Crpoenrie U GYHKIMH OPraHU3MOB 17 https://resh.edu.ru/subject/lesson/5630/start/132920/

10 Pa3MHOKeHHE U pa3BUTHE OPraHU3MOB 8 https://resh.edu.ru/subject/lesson/5630/start/132920/

11 T'enerika — HayKa 0 HACHIC/CTBOHHOCTH H 2 https://resh.edu.ru/subject/lesson/5352/start/295780/
U3MCHYHMBOCTH OPraHn3MOB

12 3aKOHOMEPHOCTH HACIICACTBEHHOCTH 10 https://resh.edu.ru/subject/lesson/5387/start/17435/

13 3aKOHOMEPHOCTH U3MEHUYNBOCTH 6 https://resh.edu.ru/subject/lesson/5387/start/17435/

14 I'eHeTHKa YeIOBEeKa 3 https://resh.edu.ru/subject/lesson/5352/start/295780/

15 Cernekius OpraHu3MOB 4 https://resh.edu.ru/subject/lesson/3861/start/295751/

16 broTexHONOrHS H CHHTETHYCCKaS 4 https://resh.edu.ru/subject/lesson/3861/start/295751/
OnoJIOTHS

17 PesepBHOE Bpems 1

OBIIEE KOJIMYECTBO YACOB I1O I[TPOT'PAMME 102
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TEMATHYECKOE IINTAHUPOBAHHUE

11 KJIACC
No ni/nt HanmeHoBaHMe pa3je/ioB U TeM Bcero DJIeKTpOHHbIe (LM (pPOBbIE)
) NPOrpaMMmblI o0pa3oBaTe/ibHbIE Pecypchl
1 3apOsXICHUE U PASBUTHE SBOONHOHHBIX 4 https://resh.edu.ru/subject/lesson/5393/start/131997/
MIpEeACTaBICHUHN B OMOJIOTHH
2 MHUKpO3IBOIONHS U €€ pe3yNIbTaThI 14 https://resh.edu.ru/subject/lesson/5391/start/301036/
3 MakpodBoJTIoIHs 1 €€ pe3yJIbTaThl 6 https://resh.edu.ru/subject/lesson/5391/start/301036/
4 ?eph;’;ecx‘”“ﬂe‘me ¥ PASBHTHE HHI3HA Ha 15 | https://resh.edu.ru/subject/lesson/5388/start/17609/
5 [TporcxokIeHNE YeI0BEKa — aHTPOTIOTEHE3 10 https://resh.edu.ru/subject/lesson/5388/start/17609/
DKOJIOTHS] — HayKa O B3aHMOOTHOIICHHSIX
6 OpPraHMU3MOB U HAJOPTaHU3MEHHBIX CHCTEM 3 https://resh.edu.ru/subject/lesson/5392/start/8378/
C OKpYy»Karollen cpenon
7 OpraHu3Mbl ¥ cpefa 0OUTaHHs 9 https://resh.edu.ru/subject/lesson/5392/start/8378/
8 DKOJIOTHS BUIOB M OIS 9 https://resh.edu.ru/subject/lesson/5501/start/119075/
9 ?;I(:Tjgdr? COOBIECTS. JKONOTHHECKHE 12 https://resh.edu.ru/subject/lesson/5501/start/119075/
10 buocdepa — rinobanbHast SKOCHCTEMA 6 https://resh.edu.ru/subject/lesson/5394/start/119104/
11 YenoBek 1 OKpYKaroIas cpea 6 https://resh.edu.ru/subject/lesson/5499/start/295898/
12 PezepBHoe Bpems 8
OBIIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 102
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