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MHNOACHUTEJBbHASA 3AIIUCKA

[Tpu pazpaboTke mporpaMMbl MO OHOJOTHU TEOPETUYECKYIO OCHOBY JUISl OIpeAeTeHUs
MOJIXO0A0B K (OPMHPOBAHUIO COJEpKaHHs YydyeOHoro mpeamera «buoONOTHs»  COCTABUIM:
koHuentyainbHble nonoxeHuss PI'OC COO o B3aMMOOOYCIIOBIEHHOCTH LIEJEH, CoJep)KaHus,
pe3yabTaToB 00yueHHs! U TpeOOBaHUN K YPOBHIO IMOATOTOBKH BBITYCKHUKOB, TOJOXKEHUS 00 00IIMX
HEeNAX W TPUHIMIAX, XapPAKTEPHU3YIOUIMX COBPEMEHHOE COCTOSHHUE CHUCTEMBI CpeaHero OOmIero
oOpaszoBanus B Poccuiickoit @enepannu, a Takxke MOJI0KEHHUS 0 cieluuke OMoI0ruu, e€ 3HaYeHUH
B MO3HAHUH KUBOU MPHUPOABI U 00ECTIEUeHUH CYIIECTBOBAHMSI YesioBedeckoro oouiectBa. CoriacHo
HA3BaHHBIM TIOJIOKEHUSM, OIPEICICHbl OCHOBHBbIE (YHKIIMH MPOTrpaMMbl MO OHUONOTHH U €&
CTPYKTYypa.

[Tporpamma o Ouosioruu Ma€T MPEJCTaBIICHUE O IENsAX, 00 OOIIel cTpareruu o0ydeHwus,
BOCTIMTAHMS U Pa3BUTHA OOYUaIOMIMXCS cpeicTBaMu yueOHoro mpeamera «buonorusy, onpexnenser
00s13aTeNIbHOE TPEIMETHOE COJEPKAHUE, €ro CTPYKTYPY, paclpelesieHHe MO pasfeiamM U TeMaM,
PEKOMEHAYEeMYIO MOCIeI0BATEeIbHOCTh U3YUEeHHUS y4eOHOro MaTepualia ¢ y4éToM MEXIPEAMETHBIX U
BHYTPUIIPEIMETHBIX CBsI3ei, JIOTUKU 00pa30BaTENLHOTO npoiecca, BO3PACTHBIX
0COOEHHOCTEH 00yJarOIINXCS.

B nporpamme mo 6Mo0rMu Tak:Ke YUUTHIBAIOTCS TPeOOBaHMS K IJIAHHUPYEMbIM JTHMUHOCTHBIM,
METanpeIMETHBIM U TPEIMETHBIM pe3yiabTaTaM oO0y4deHHs B (OPMUPOBAHUU OCHOBHBIX BHJIOB
y4e0HO-TT0O3HABATEIPHON  JICATSIIBHOCTH/Y4eOHBIX ~ JACHCTBHIA  OOydJaromuXcss TI0  OCBOCHHIO
coJiepKaHusi OMOJIOrM4ecKoro o0pa3zoBaHusl.

B mporpamme mo Oumonormm (10-11 kmaccel, 6a30BBIi YpOBEHB) pEaTM30BaH HPUHIHIT
MIPEEMCTBEHHOCTH B U3yUEHHH OMOJIOTHH, OJarosapss 4eMy B Heil IPOCMAaTPHUBACTCS HAIIPABICHHOCTh
Ha pa3BUTHE 3HAHWI, CBA3aHHBIX C (OPMHUPOBAHMEM €CTECTBEHHO-HAYYHOTO MHUPOBO33pPEHUS,
LIEHHOCTHBIX OPUEHTALUN JIMYHOCTH, SKOJIOTMYECKOTO MBIIIJICHUS, MPEICTaBICHUH O 3J0pPOBOM
o0pase >KM3HU M OepeKHBIM OTHOLIEHHEM K OKpysKarolield mpupoaHoit cpeae. Iloatomy Hapsny c
U3yuyeHHeM OOIIeOMONOTHYECKHX TEOpHUil, a TakkKe 3HAHWA O CTPOEHHM >KHUBBIX CHUCTEM DPa3HOTO
paHra u CyIIHOCTH OCHOBHBIX MPOTEKAIOUIMX B HUX MPOLECCOB B MPOrpaMMe Mo OUOJIOTUH YIEJIEHO
BHUMAaHHE MCTIOJIb30BAHUIO TIOJTYYECHHBIX 3HAHUW B TIOBCEAHEBHOM KU3HU ISl PEIICHUS TIPUKITATHBIX
3aJad, B TOM 4HcIe: NPOQWIAKTHKA HACIEICTBEHHBIX 3a00JIeBaHHWI YEIOBEKa, MEINKO-
TEHETUYECKOTO0 KOHCYJIBTHPOBAHUS, OOOCHOBAHUSI DKOJOTHYECKH IeIecO00pa3HOro MOBEICHHS B
OKpy’Karolield TpUPOIHON cpene, aHaidW3a BIUSHUS XO3SHCTBEHHOW NESITEIHHOCTH YellOBeKa Ha
COCTOSIHUE TMPHUPOJIHBIX M HCKYCCTBEHHBIX JKOCHCTEM. YCHUJIEHHE BHMMAHHUS K MPUKIAJIHON
HaMpaBJICHHOCTU y4eOHOro mnpeamera «buoiorus» mpoaAMKTOBAaHO HEOOXOJUMOCTHIO OOecreueHHs
YCIOBUH Ul peIIeHUs] OJHOW M3 aKTYyalbHBIX 3a/lad IIKOJBHOTO OMOJIOTHYECKOro 00pa3oBaHMs,
KOTOpas mpeanosaraer (opMUpoBaHME Yy OOy4arOmMXCsl CHOCOOHOCTH —aAalTHUPOBAaThes K
M3MEHEHHSIM JMHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MHPA.

buonoruss Ha ypoBHEe cpemHero ooOmiero oOpa3oBaHUS 3aHMMaeT BakHOoe MecTo. OHa
oOecnieunBaeT (GOpMUPOBaHHE Yy OOYYAIOIIMXCS TMPEACTAaBICHUN O HaydHOM KapTHMHE MUpa,
pacmmpsier 1 00001IaeT 3HaHUS O KMBOU TpHUpone, €€ OTIMYUTEIBHBIX MPH3HAKAX — YPOBHEBOU
OpraHu3allM W DSBOJIOLMH, CO3Ia€T YCIOBUS JUIs: TO3HAHMS 3aKOHOB JKMBOW TPHUPOJIBI,
¢dopmupoBanus (yHKIIMOHAIBHONW IPaMOTHOCTH, HABBIKOB 37I0POBOT0 M 0€30MacHOro oopasa KHU3HH,
HKOJIOTUYECKOTO MBIIUIEHUS, [IEHHOCTHOT'O OTHOIICHHUS K ’KMBOI NMPHUPOJIE U YETIOBEKY.

Bonbioe 3HaueHre OHOMOTUS UMEET TaK)Ke JJIsl PELIeHUs BOCIIUTATENbHBIX U Pa3BUBAIONINX
3a7ad cpeaHero oO0mero o0pa3oBaHWs, cConManu3anuu oOydaromuxcs. W3ydenuwe Owuonoruu
obecrieunBaeT ycIOBHA UIS  (POPMHUPOBAaHUS HMHTEIUICKTYyalbHBIX, KOMMYHUKAIMOHHBIX W
MH(OPMALIMOHHBIX HABBIKOB, ICTETUYECKON KYJIbTYpbI, CIOCOOCTBYET MHTErpaluu OMOJIOTUYECKUX
3HAaHUW C TPEICTaBICHUSIMH M3 JPYTUX Y4EOHBIX MPEAMETOB, B YACTHOCTH, (U3UKHU, XUMHH H
reorpaduu. HazBanHble oJI0KeHUs 0 MpeHa3HaueHun yueOHoro npeamera «buonorus» cocraBuin



OCHOBY [JJIsi OMNpeJeNieHHus TMOAXOM0B K OTOOpY U CTPYKTYPHUPOBAaHUIO €ro COACpKaHMS,
MIPEJICTaBJICHHOI0 B IpOrpaMMe Mo OMOJIOTHH.

Ot60p comepxkanusi yueOHOTO mpeamera «buonorus» Ha 0a30BOM YpOBHE OCYIIECTBIEH C
MO3UIUH  KYJIbTYPOCOOOPA3HOTO IMOAX0/Ia, B COOTBETCTBHU C KOTOPBIM OOYYaroIIHUecs JIOJIKHBI
OCBOUTH 3HAHUS M YMEHHUSA, 3HAYUMBIE ISl (HOpMHUpOBaAHHS OOIIEH KYIbTYPBHI, OIMPEICISIONINE
aJICKBaTHOE TIOBEJICHUE YEIIOBEKAa B OKPYXKAIOMICH MNPUPOIHON Cpele, BOCTpeOOBaHHBIC B
MOBCEIHEBHON KHU3HU U MpPaKTHUYECKOW JesTenbHOCTH. Ocoboe MecTo B ATOW CHUCTEME 3HaHUU
3aHMMAIOT JIEMEHTBI COJIEPIKAHUS, KOTOPBIE CIIY>)KaT OCHOBOM JIsl GOPMUPOBAHUS MPEACTABICHUN O
COBPEMEHHOM eCTeCTBEHHO-HAyYHOW KapTHMHE MHpa M LEHHOCTHBIX OPHEHTALUAX JUYHOCTH,
CIOCOOCTBYIOUINX I'YMaHU3alUK OHOJIOTHYECKOro 00pa3oBaHUsl.

CTpyKTYypUpOBaHUE COJEpKaHUs y4eOHOro Marepualia B MpOrpaMMme IO OHOJOTUU
OCYIIECTBICHO C YYE€TOM MPUOPUTETHOTO 3HAYCHHSI 3HAHWNA OO0 OTIMYUTEIBHBIX OCOOCHHOCTSIX
JKUBOU IIPUPOABI, O €€ YPOBHEBOW OPraHU3alMM U 3BOJIIOLUU. B COOTBETCTBUU C 3TUM B CTPYKTYype
yueOHoro npeamera «bHuoNIOTHs» BBIIEICHBI CICAYIONINE COAepKaTelbHbIe TUHUU: «buomorus kak
Hayka. MeTonbl HaydHOTO ToO3HaHMs», «KieTka kak Ouonormyeckas cucreMayn, «OpraHu3Mm Kak
Ouosorudeckasi cucrema», «CucrteMa U1 MHOTOOOpa3ue OPraHUYECKOro MHUPay, «IBOIIOIUS KUBOU
MPUPOAB, «IKOCUCTEMBI U MPUCYIIIE UM 3aKOHOMEPHOCTH.

Llenp wu3yuenuss ydeOHoro mnpeamera «buonorus» Ha 0a30BOM ypOBHE — OBJaJIeHUE
00yJarONMUMUCS 3HAHUSIMA O CTPYKTYPHO-(DYHKIIMOHAIBHON OpraHW3aIliH KUBBIX CHCTEM Pa3HOTO
panra u npuoOpeTeHrne YMEHUM MCIOIb30BaTh 3TU 3HAHUS JUIsl TPAMOTHBIX JIEUCTBUN B OTHOIICHUH
00BEKTOB JKUBOU TPUPOJIBI U PEIICHUS Pa3INIHBIX KU3ZHEHHBIX TIPOOIIEM.

Joctmxkenne 1enu wu3ydeHUs ydeOHoro mpenmera «buonorus» Ha 0a30BOM ypOBHE
o0ecreunBaeTcs peleHrueM CIeAYoInX 3a1ay:

OCBOEHHE 00YYaIOIIMMUCS CUCTEMBI 3HAHUM O OMOJIOTHYECKUX TEOPUSX, YUCHHSX, 3aKOHAX,
3aKOHOMEPHOCTSIX, THIIOTE3aX, MPaBUIax, CIyKaluX OCHOBOMU i (pOopMHUpOBaHUS MPEICTaBICHUHN O
€CTeCTBEHHO-HAYYHON KapTHHE MHpPA, O METOJIaX HAYYHOTO MO3HAHUS, CTPOCHUH, MHOTOOOPa3NH U
OCOOCHHOCTSIX JKMBBIX CHCTEM pA3HOTO YpPOBHS OPraHU3allid, BBIIAIOIIUXCS OTKPBITUAX U
COBPEMEHHBIX UCCIIEIOBAHUSIX B OUOJIOTHH;

dbopmupoBaHre y OOyYalOMUXCS TO3HABATENbHBIX, WHTEIUICKTYAIbHBIX W TBOPUYECKHUX
CIIOCOOHOCTEH B MPOIECCEe aHAIKM3a JAHHBIX O MYTSAX Pa3BUTHS B OMOJIOTUM HAYYHBIX B3IJISJIOB, UICH
Y TIOAXOJ0B K U3YUYCHHIO KUBBIX CUCTEM PAa3HOTO YPOBHS OpraHU3AINH,

CTaHOBIIEHUE Y OOydaromuxcsi o0meld KylbTypbl, QYHKIIMOHATBHONH TPAMOTHOCTH, Pa3BUTHE
YMEHHI OOBSCHATh U OILEHUBATH SIBICHUS OKPYKAIOIIEr0 MHpa KUBOM MPHUPOABI Ha OCHOBAHHHU
3HAHUU U OTBITA, MOJNYUYEHHBIX IPU U3YYEHUU OMOJIOTHH,

dbopMupoBaHre y OOYYAIOIIUXCS YMEHUN WIUTIOCTPUPOBATh 3HAYEHUE OHOIOTUYECKUX
3HAHUN B TPAKTUYECKOW JCSATEIHPHOCTA YEJIOBEKa, PAa3BUTHH COBPEMEHHBIX MEIUITUMHCKHUX
TEXHOJIOTHI ¥ arpoOUOTEXHOJIOTHH;

BOCIIUTAHUE YOEKIEHHOCTH B BO3MOXKHOCTH TIO3HAHMS YEJIOBEKOM JKUBOW MPHUPOJIBI,
HEOOXOUMOCTH OEpEeKHOTO0 OTHOIICHUS K HEW, COONIOACHUS ITHYECKHUX HOPM TPHU MPOBEICHUU
OMOJIOTMYECKHUX UCCIIEIOBAHUN;

OCO3HAHHE IIEHHOCTH OWOJIOTMYECKUX 3HAHUM JJisi TOBBIIICHUS YPOBHS HKOJIOTHUYECKOM
KYJIBTYpBI, 17151 JOPMUPOBAHHUS HAYYHOTO MUPOBO33PECHHUS,

MPUMEHEHUE TPHOOPETEHHBIX 3HAHUW W YMEHHH B TIOBCEIHEBHON >XM3HHU IS OIICHKHU
MOCJIEICTBHI CBOCH NIEATEILHOCTH TTO OTHOIICHHUIO K OKPYXKAIOIIEH cpeie, COOCTBEHHOMY 3/I0POBBIO,
000oCcHOBaHUE U COOJIOICHNE Mep TTPOPIITAKTUKH 3a00JI€BaHUM.

B cucreme cpemnero obmiero oOpa3oBanus «buosorus», m3ydaemas Ha 0a30BOM YPOBHE,
ABIAETCS 00sA3aTeNbHBIM Y4E€OHBIM MPEIMETOM, BXOJSIIMM B COCTaB IPEIMETHON obiacTu
«EcTecTBeHHO-HAy4YHBIE MTPEIMETHIY.



Jnst m3ydennsi Ononoruy Ha 6a30BOM YPOBHE CPEIHETo 00IIero o0pa3oBaHUs OTBOAUTCS 68
yacoB: B 10 kiacce — 34 vaca (1 gac B Heneno), B 11 kimacce — 34 vaca (1 yac B Hezerio).

IVIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUS IMTPOI'PAMMBI 11O BUOJIOI'HA HA
BA30BOM YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUSA

Cormacho ®I'OC COO, ycranaBmuBaloTCsi TpeOOBaHMA K pe3yidbTaraM OCBOCHUS
00y4JaroImMMUCS TPOrpaMM CpEeJHEro oOmiero oOpa3oBaHMSA: JUYHOCTHBIM, METANpEAMETHBIM H
IPEAMETHBIM.

JIMYHOCTHBIE PE3YJIbTATDBI

B cTpykType JNMYHOCTHBIX pE3yJbTAaTOB OCBOCHMs IpeaMera «bHoJorus» BbIICICHBI
CIIEAYIOIINE COCTAaBJIAIONINE: OCO3HAHUE 00YYarOLMMHCA POCCUMCKON IPa)KAaHCKOM MIEHTUYHOCTH
— FOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOSTEIBHOCTH U CaMOOIPEAEICHUIO, HAJIMUYNE MOTHUBALIMU K
00y4eHHI0 OMOJIOTHH, LIEJICHANPABICHHOE PAa3BUTHE BHYTPEHHUX YOEKACHUN JTMYHOCTH Ha OCHOBE
KITIOYEBBIX IEHHOCTEH M MCTOPUYECKUX TPAIUIUN Pa3BUTHA OMOJIOTHYECKOTO 3HAHUS, TOTOBHOCTD H
CIOCOOHOCTh OOYYAIOUINXCS PYKOBOACTBOBATHCS B CBOCH AEATEIBHOCTH IEHHOCTHO-CMBICIOBBIMH
YCTQHOBKAMH, NPUCYIIMMHU CHCTeME OHOJOIMYecKOro oOpa30BaHMs, HAJIWYME 3KOJOTHUYECKOTO
IIPAaBOCO3HAHUS, CIOCOOHOCTH CTaBUTh LIE€IHM U CTPOUTH JKU3HEHHBIE IIJIaHBbI.

JInuHOCTHBIE pE3yJabTaThl OCBOEHMS IpenMera «buosorus» JOCTUrarOTCs B €IUHCTBE
y4yeOHOM M BOCHMTATEIIbHOM JESATEIbHOCTH B COOTBETCTBMM C TPAJUIMOHHBIMH POCCHUHCKUMU
COLIMOKYJIFTYPHBIMHM, HCTOPUYECKMMM M JIyXOBHO-HPaBCTBEHHBIMU ILICHHOCTSIMHU, IHPHUHITBIMU B
oOIIecTBE NpaBWJIAMH M HOPMAaMH TIOBEACHUS M CIIOCOOCTBYIOT IIpOIECCaM CaMOIIO3HAHUS,
CaMOBOCIIUTaHUs M CaMOpAa3BUTHUSA, Pa3BUTUSA BHYTPEHHEH IIO3MLIMM JIMYHOCTH, IATPUOTHU3MA,
YBOXKEHHs K 3aKOHY M IIPABOIOPSAKY, YEJIOBEKY TpyJda M CTaplieMy IIOKOJEHHUIO, B3aHMHOI'O
yBaXKeHMsI, OEPEKHOTO OTHOILIEHUS K KYJIbTYPHOMY HAaClIEIUI0 U TPaJUIMsIM MHOTOHALMOHAIBHOTO
Hapona Poccuiickoit denepanuu, NpUpoe U OKPYKaroIen cpeae.

JIMYHOCTHBIE pe3yNbTaThl OCBOEHHUS ydyeOHOro mpeamera «bHOJOTHS» JOIKHBI OTpa)kaTb
TOTOBHOCTh M CIOCOOHOCTh OOYyYaroIMXCsl PYKOBOJCTBOBAThCS C(OPMHPOBAHHOW BHYTpEHHEH
MO3ULMEN JINYHOCTH, CUCTEMOM IIEHHOCTHBIX OPHUEHTAIMi, MO3UTUBHBIX BHYTPEHHHMX YOEKICHUH,
COOTBETCTBYIOIIUX TPAJULMOHHBIM LIEHHOCTSIM POCCUICKOTO OOIECTBa, pacIIMpeHHE >KM3HEHHOIO
ONBITA W OIBITA JACSATEIBHOCTH B IIPOLIECCE PEAIM3alMN OCHOBHBIX HAIPABJICHUM BOCIIMTATEIBHON
NEeATEIbHOCTH, B TOM YUCJIE B YACTHU.

1) rpaskIaHCKOr0 BOCIIUTAHMS:

c(OPMHPOBAHHOCTh ~ TPaXKJAHCKOM  MO3MLUMHM  OOydaroumlerocs Kak  aKTHMBHOTO U
OTBETCTBEHHOT'0 WJI€Ha POCCUIICKOr0 00I11eCTBa,;

OCO3HAaHME CBOMX KOHCTUTYLIMOHHBIX IIpaB M OOSM3aHHOCTEW, YyBa)K€HHE 3aKOHAa U
[IPaBOIOPSJIKA,;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM AESITETbHOCTH NMPU CO3JAHUH YUEOHBIX MPOEKTOB,
pelIeHrnr yuyeOHbIX U MTO3HABATENIbHBIX 33/1a4, BBIIOJHEHUH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH OMPEENATh COOCTBEHHYIO MO3UIUIO 110 OTHOIICHUIO K SBJIEHUSIM COBPEMEHHOM
KHU3HU U OOBSICHSTH €€;

YMEHHUE YUYUTHIBATH B CBOUX JCHCTBUAX HEOOXOAUMOCTh KOHCTPYKTHBHOI'O B3aUMOJECHCTBUSA
Jo/iel ¢ pa3HbIMU YOEKACHUSMH, KYIbTYPHBIMHU IIEHHOCTSIMU U COLIUAIBHBIM TOJIOKEHUEM;

TOTOBHOCTb K COTPYIHHYECTBY B TIPOLIECCE COBMECTHOTO BBINOJHEHHUS Y4EOHBIX,
[IO3HABATEJIbHBIX M MCCIENOBATEIbCKUX 3a/1a4, YBAKUTEILHOIO OTHOLIEHUS K MHEHHIO OIIIOHEHTOB
pu 00CYXIEHUH CIIOPHBIX BOIIPOCOB OMOJIOTUYECKOTO COICPIKAHMS,

TOTOBHOCTb K TYMaHUTapHON U BOJOHTEPCKOU NEATCIBHOCTH;



2) NATPHOTHYECKOTO BOCTIUTAHHUS

c(hOpMUPOBAHHOCTh POCCUMCKON TPAKIAHCKOW HACHTHYHOCTH, MATPUOTH3MA, YBAKCHUS K
CBOEMY HapoJly, 4yBCTBAa OTBETCTBEHHOCTH Iepel PonnHoM, roproctu 3a cBou Kpai, cBoro Ponuny,
CBOM f3BIK U KYJIbTYpY, IPOIJIOE U HACTOSALIEE MHOTOHAI[MOHAIbHOIO Hapoaa Poccuy;

[IEHHOCTHOE OTHOIICHUE K MPUPOJHOMY HACJIEIUIO U MaMSITHUKAM MPUPOJIbI, TOCTUKEHUSIM
Poccuu B Hayke, HCKyCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYAE;

CIIOCOOHOCTH OILICHMBATh BKJIAJl POCCUUCKHMX YYEHBIX B CTAHOBJIEHHME U pa3BUTHE OMOJIOTHUH,
MMOHUMAaHUS 3Ha4Y€HHUsl OMOJIOTUHU B TO3HAHUH 3aKOHOB NMPHUPObI, B )KU3HU YEJIOBEKa U COBPEMEHHOTO
oOmiecTna;

uzeiHas yoe:xx1I€HHOCTh, TOTOBHOCTD K CIIY’K€HHUIO U 3amure OTteyecTBa, OTBETCTBEHHOCTD 3a
ero cyan0y;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHUS .

OCO3HAHUE JYXOBHBIX LIECHHOCTEN POCCUICKOr0 HApOa;

c(OPMHPOBAHHOCTb HPABCTBEHHOTO CO3HAHUS, STHYECKOT'O TIOBEICHHUS

CIIOCOOHOCTH OIICHMBATh CUTYAIMIO0 U MPUHUMATh OCO3HAHHBIC PEUICHHS, OPUEHTHPYSICh Ha
MOpPaJIbHO-HPaBCTBEHHbBIE HOPMBI U IIEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUHUBOTO OYAyIIEro;

OTBETCTBEHHOE OTHOILIEHHE K CBOMM POIUTENSIM, CO3/IaHUI0 CEMbU Ha OCHOBE OCO3HAHHOT'O
NPUHATUSA HUEHHOCTEN CEMEMHOM )KU3HU B COOTBETCTBUU C TPaauLIUsIMU HapoaoB Poccun;

4) 3¢TEeTHYECKOT0 BOCTIMTAHUS .

ICTETUYECKOE OTHOIIECHUE K MUPY, BKIIOYAs 3CTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPUYECTBA, CIIOPTA, TPYAA, OOIIECTBEHHBIX OTHOLICHMUI;

MMOHUMaHHUE SMOIMOHAJIBHOTI'O BO3/ICEUCTBUS KUBOM NPUPOBI U €€ LIEHHOCTH;

FOTOBHOCTh K CAMOBBIPQKEHUIO B pa3HbIX BHJAAX MCKYCCTBA, CTPEMIICHHE IPOSIBISATh
KauyecTBa TBOPUYECKOM JIMUHOCTH;

5) ¢puszuueckoro BocnuTanus, GOPMUPOBAHUA KYJIbTYPbI 310POBbS U IMOLHOHAIBLHOI0
Os1aromostyqusi:

MOHUMaHWE W peajn3alus 3J0poBOro M 0Oe30macHOro obpasza KWU3HHM (30pOBOE MHUTAHUE,
cOOJII0/ICHNE TUTHMEHHYECKUX TMPaBWJI M HOPM, COAJaHCUPOBAHHBIM PEXHUM 3aHATHA W OTJbIXA,
perymnsipHasi pu3nyueckasi akTHBHOCTh), O€pEKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOT'O OTHOIIEHUS K
COOCTBEHHOMY (PM3UYECKOMY M IICUXUYECKOMY 370POBbIO;

MOHMMAaHNE IIEHHOCTH MPaBWJI MHAUBUIYaILHOTO U KOJIJIEKTUBHOTO O€30MacHOTO MOBEICHUS
B CUTYalUsIX, YIPOXKAIOIINUX 3I0POBBIO U KU3HU JIHOJIEH;

OCO3HAHHE TIOCIEACTBUI M HEMPUATUS BPEAHBIX MPUBBIUEK (YyMOTPEeOJICHUS aIKOTOJI,
HapKOTHUKOB, KYpEHHUS);

6) TPy/10BOT0 BOCTIMTAHUS .

TOTOBHOCTD K TPYAY, OCO3HAaHHE LIEHHOCTU MacTepCcTBa, TPYA0Jt00ue;

TOTOBHOCTh K AKTUBHOW JIEATETHLHOCTH TEXHOJOTHYECKONW W COIMATBHOW HANpPaBIIEHHOCTH,
CIOCOOHOCTh UHUITUUPOBATh, INIAHUPOBATH U CAMOCTOSATEIILHO BBITIOJIHATH TaKyIO JIESITEILHOCTS;

MHTEpEC K pPa3MUyHbIM cdepaM MpodecCHOHANBHON JEeSTENbHOCTH, YMEHHE COBEpIIaTh
OCO3HAHHBIN BBIOOP OyayIiel mpodeccuu 1 peann30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TUTAHBI;

TOTOBHOCTh M CIOCOOHOCTh K OOpa3oBaHUIO M CaMOOOPAa30BAaHHWIO HAa MPOTSHKEHUH BCEi
KU3HH,

7) 3KO0JIOrH4€eCKOro BOCIIUTAHMS:

HKOJIOTMYECKHU IIeJieco00pa3Hoe OTHONIEHHE K IMPHUPOJE KaK MCTOYHMKY JKM3HM Ha 3emIe,
OCHOBE €€ CYIIIECTBOBAHMS;

MOBBILICHHE YPOBHS SKOJOTMYECKON KyJIbTYypbl: NpPUOOpETEeHHE OIbITa IUIAHUPOBAHUS
ITOCTYIIKOB M OLICHKU UX BO3MOKHBIX IOCJIECTBUN JJIs1 OKPYXKAIOIEH CPebl;

OCO3HaHHUE TI00aTBLHOrO XapaKTepa IKOJOTHIECKUX MPOOJIeM U IMyTel HX pelieHus;



CHOCOOHOCTh UCIMOIB30BaTh IpHOOpeTaeMble IPU N3y4E€HUH OMOJIOTHH 3HAHUS U YMEHUS IpU
pemeHny npoOJieM, CBSI3aHHBIX C pallMOHAIBHBIM IPUPOIOINOIb30BaHUEM (COOIIOACHUE MpPaBUII
IIOBE/ICHUS B MPUPOJIE, HAIIPABJICHHBIX Ha COXPaHEHHE PaBHOBECHS B IKOCHCTEMAX, OXpaHy BHJIOB,
aKocucTeM, orochepsl);

AKTUBHOE HEMPUATHE AEHUCTBUM, IPUHOCAILNX BPEJl OKPYKAKOLIEH IPUPOJHON Cpelie, YMEHHUE
MIPOTHO3UPOBATh HEOJATONPUSATHBIE SKOJIOTMYECKHE IMOCIECACTBUS MPEANPUHUMAEMBIX IEHCTBUN U
IIpEeIOTBPALATh UX;

HaJIUYME PA3BUTOrO HKOJOTMYECKOTO MBINUICHUS, OSKOJIOIMYECKON KYJIBTYpbI, OIIbITa
NEATEIIBHOCTH ~ DKOJIOTMYECKOM  HAIPABIEHHOCTH, YMEHHUS  PYKOBOJACTBOBATHCA  UMHU B
[I0O3HABATEJIbHOM, KOMMYHMKAaTUBHOM M COLMAJIBHOM IIPAKTUKE, TOTOBHOCTHM K YYacTHIO B
MIPAKTUYECKON EATEIbHOCTH SKOJIOTMYECKON HAIIPABIEHHOCTH;

8) HeHHOCTH HAYYHOT0 MO3HAHMS:

c(OpPMHPOBAHHOCTH MUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHTHUS
HAyKd W OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO HAa JHAJIOTe KYJIBTYpP, CIIOCOOCTBYIOIIETO
OCO3HAHHUIO CBOET0 MECTA B MOJIUKYJIBTYPHOM MHDE;

COBEPULICHCTBOBAHUE SI3BIKOBOM M YMTATEIbCKOW KYJIBTYPBI KaK CPEICTBA B3aUMOJECHCTBUS
MEXy JIFOJIbMU U TIO3HAHUS MUPa,

NOHUMaHue crneuupuKku OHOJIOTMM Kak HayKH, OCO3HaHMA €€ poiu B (OPMHUPOBAHUU
PalMOHAIBbHOIO HAYYHOI'O MBIIUIEHUS, CO3JAHUU LIEJIOCTHOTO MpPEACTaBICHUS 00 OKpYXKaIoLIEM
MUpE KaK 0 €IUHCTBE IPUPO/IBI, YEIOBEKA M OOIIECTBA, B TIO3HAHUY IIPUPOJAHBIX 3aKOHOMEPHOCTEH U
peleHn: mpodIeM COXpPaHEHUs PUPOTHOTO PABHOBECHS;

yOexXAEHHOCTh B 3HAUMMOCTH OMOJIOTMM JUIsl COBPEMEHHOM LMBUIM3aLUU: OOecreyeHus
HOBOT'O YpPOBHSI DPa3BUTHUS MEIUIMHBI, CO3/IaHHE NEpPCHEKTUBHBIX OHMOTEXHOJIOTUH, CHOCOOHBIX
pelaTb pecypcHble IMpoOJaeMbl Pa3BUTHUS YEJIOBEYECTBA, IOMCKA MyTeH BbIXOAAa U3 TJI0OAIBHBIX
HKOJIOTHYECKUX MpobjeM U obecredeHus: nepexojia K yCTOMUMBOMY pa3BUTHIO, PALMOHAIBHOMY
MCIOJIb30BAHUIO IPUPOAHBIX PECYPCOB M (POPMUPOBAHUIO HOBBIX CTAHAAPTOB JKNU3HU;

3aMHTEPECOBAHHOCTh B TMOJYYEHUM OHOJOTMUYECKUX 3HAHUU B LEISIX MOBBIMIEHHUS 0OLIei
KYJIbTYpbl, €CTECTBEHHO-HAYYHOH TI'PAaMOTHOCTH, KaK COCTaBHOM 4YacTh (PyHKIHMOHAIBHOM
IrPaMOTHOCTH O0y4aromuxcs, GopMupyeMoi pu U3y4yeHU OUOJIOTHH;

IIOHUMAHNE CYIIHOCTH METOJOB II03HAHUS, HCIIOIB3YEMBIX B ECTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCINOJb30BaTh IOJy4daeMble 3HAHUA JUIsl aHalu3a W OOBSCHEHUS SBJICHHM
OKpY’KaloIIero MHpa M MPOUCXOMAUIMX B HEM M3MEHEHUH, yMeHHe JenaTb OOOCHOBAHHBIE
3aKJIIOYEHHS] Ha OCHOBE HaYYHBIX (DAKTOB M MMEIOIIUXCS TaHHBIX C 11EJIbI0 MOJIYYEHUsI JOCTOBEPHBIX
BBIBOJIOB,;

CHOCOOHOCTh CaMOCTOSITEJIBHO MCIIOJIb30BaTh OMOJIOTMYECKHE 3HAHUS IS pelleHHs polieM
B PEaNIbHBIX KU3HEHHBIX CUTYalIMsIX;

OCO3HAaHME IEHHOCTHM HAYYHOM JEATEIbHOCTH, T'OTOBHOCTH OCYIIECTBIISITH NPOEKTHYIHO H
HCCIEA0BATENBCKYIO AESTENbHOCTh HHIMBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTb M CIIOCOOHOCTh K HENPEPHIBHOMY OOpa30BaHHIO M €aMOOOpPa30BaHMIO, K
aKTUBHOMY TIOJYYE€HHIO HOBBIX 3HaHUIl 1O OWOJOTUM B COOTBETCTBUM C JKM3HEHHBIMHU
MOTPEOHOCTSAMHU.

METAIIPEIMETHBIE PE3YJ/IbTATDBI

MertanpenmMeTHble pe3yabTaThl OCBOEHHUs yueOHoro mnpeamera «buomorus» BKIIOYAIOT:
3HaYUMBIE AN (OPMUPOBAHHMS ~ MHUPOBO33PEHUS  OOYHYAIOIIUXCS — MEXIUCIUITUHAPHBIC
(MexXIpeIMeTHbIE) O0IIeHAayYHbIE MOHATHUS, OTPAXKAIOIINE 1IETIOCTHOCTh HAYYHOW KapTHUHBI MUpPA U
crenu(puKy METOJOB IO3HAHUS, HCIOJB3YEeMbIX B ECTECTBEHHBIX HayKax (BELIECTBO, JHEPIHs,
sIBJIGHUE, MPOIIeCcC, CUCTEMa, HAyUYHBIM (AaKT, MPUHIMI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHS,
UCCleIoOBaHNe, HaOJIo/IeHue, H3MEpPEeHHEe, HKCIEPUMEHT U JPYrux), yHUBEpCallbHble Y4eOHBIE



neicTBUs (MMO3HaBaTEIbHBIC, KOMMYHHKATHBHBIC, PETYISTUBHBIE), 00ecreunBaome GoOpMHUpPOBaHNE
(YHKIIMOHATLHOM T'PAaMOTHOCTH M COIIMAIBHOW KOMIIETEHIIMH OOYYarOIIMXCsI, CIOCOOHOCTh
00yJaromuXcsl UCIMOJIb30BaTh OCBOCHHBIC MEXAMCIHUILTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS H
YHUBEpCaJIbHbIC YUeOHBIE ICHCTBUS B TIO3HABATEIBHON U COIUAIEHON TPAKTHKE.

MertamnpenMeTHble pe3yibTaThl OCBOCHHS TMPOTPAMMBI CpPEAHEro o0Imero obpa3zoBaHUs
JIOJKHBI OTPaKaTh:

OBi1ajieHHe YHUBEPCAJIbLHBIMU Y4eOHbIMHU MO3HABATEIbHBIMH A€ CTBUSIMMU

1) 6azoBble JJOrHYECKHE e CTBHA:

caMoCTOSITeNIbHO  (OPMYIUPOBATh W  aAKTyaJIM3UPOBaTh MpoOJieMy, paccMarpuBaTh €&
BCECTOPOHHE;

UCIIOJIb30BaTh MPHU OCBOCHUHU 3HAHUH NMPUEMBI JIOTHUECKOTO MBIIUICHUs (aHAlu3a, CUHTE3a,
CpaBHeHUs, Kinaccudukanum, 0000IEeHNS), pACKPBIBATh CMBICTT OMOJIOTUYECKUX TTOHSITHI (BBIICIATH
WX XapaKTepHbIC MPU3HAKH, YCTAHABIMBATH CBSI3U C IPYTUMU MOHATUSIMU);

OTpECNATh IENH JEATCIBHOCTH, 3a/laBas IapaMeTpbl W KPUTEPUU WX JIOCTHIKEHUS,
COOTHOCHUTH PE3YyJIbTaThl AEATEILHOCTHU C MOCTABICHHBIMU IIEIISIMU;

UCIIONIb30BaTh OWOJIOTMYECKUE TOHATUS M7 OObsCHeHHUS (HAKTOB U SBICHUN >KUBOU
IPUPOJIBI,

CTPOUTH JOTHYECKHE PACCYKICHUS (MHAYKTUBHBIC, I€TyKTUBHBIC, 10 aHAIOTHH), BBISBISATH
3aKOHOMEPHOCTH W TIPOTHBOPEYHS B PACCMATPUBACMBIX SIBJICHUSAX, (DOPMYIHpPOBATH BBIBOJIBI H
3aKIIIOYCHHUS;

MPUMEHSTh CXEMHO-MOJICIbHBIC CPEJCTBA IS TIPEJCTABIICHUS CYIISCTBEHHBIX CBSI3eH U
OTHOIICHUH B M3y4aeMbIX OHOJIOTHUECKHMX OOBEKTaX, a TaKXKe NPOTUBOPEYMH pa3sHOro poja,
BBISIBJICHHBIX B PA3JTUYHBIX HH()OPMALIMOHHBIX HCTOYHUKAX ;

pa3pabaThIBaTh IJIaH PELICHUS MPOOJIEMbI ¢ YUETOM aHATU3a UMEIOLIUXCS MaTEepPUATbHBIX U
HeMaTepuaIbHBIX PECYpPCOB,;

BHOCHTH KOPPEKTUBBI B JESATEIBHOCTh, OILIEHUBATH COOTBETCTBHE PE3YyJIbTATOB LETSM,
OILICHUBATh PUCKU MOCIEICTBUN ASITENFHOCTH;

KOOPJMHUPOBATh M BBHIMOJTHATH pabOTy B YCIOBHSIX pPEATbHOTO, BUPTYAIBHOTO U
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS,

pa3BHBaTh KPEATUBHOE MBITIICHUE IPU PEIICHUH KU3HEHHBIX TIPOOIIEM.

2) 6a30BbIe HCCIEI0BATENbCKHE IEHCTBHS:

BJIQJIETh HABBIKAMHU Y4YEOHO-UCCIIEOBATEIBCKON M TMPOEKTHOW MAESITeNbHOCTH, HaBBIKAMHU
paspelieHuss npobiaeM, CHOCOOHOCThIO M TOTOBHOCTBIO K CaMOCTOSITEIbHOMY IIOHMCKY METOJIOB
pelIeHrs MTPAKTUUECKHX 3a7]a4, IPUMEHEHHUIO Pa3IMUHbIX METOJIOB MMO3HAHHUS;

UCIIONIb30BAaTh PAa3lMYHble BUJBI JIEATEIBHOCTH IO TMOJYYEHHUIO HOBOTO 3HAHUS, €ro
WHTEpPIIPETAIIMH, MPEOOPa30BAHUI0 W TMPUMCHCHHIO B YYCOHBIX CHUTYallHsSIX, B TOM YHCIE TPH
CO3/IaHUH YYEOHBIX U COIMAIILHBIX TIPOCKTOB,;

(dbopMUPOBaTh HAYYHBIM THI MBIIUICHUS, BJIAJCTh HAYYHOW TEPMHHOJIOTHEH, KITFOYCBBIMH
MOHATHSIMH B METOJIaMHU;

CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIE 3aqaud B OOpa30BATEIbHON MEATEIBHOCTH U
KU3HEHHBIX CHTYAIHSIX;

BBISIBJISITH PUYMHHO-CIICACTBEHHBIE CBSI3U M aKTyaJU3WPOBATh 33]lady, BBIIBUTATh TUIIOTE3Y
e€ pelIeHust, HaXOUTh apPTYMEHTHI JJIs JJOKa3aTeIbCTBAa CBOMX YTBEPKACHUIA, 3a71aBaTh MapaMeTphl U
KPUTEPHUN PEIICHUS,

AHAIM3UPOBATH IMMOJIYYCHHBIC B XOJ€ PEUICHUS 3aJIa4d Pe3yJbTaThl, KPUTHICCKU OIICHHBATH
UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIIOBHUSX;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIHN OIBIT,

OCYIIECTBIISITh II€JICHANIPABIICHHBIM MOMCK IepeHoca CPeICTB M CIOCOOOB JEHCTBUS B
npoeccroHaBHYIO Cpeny;



yMETh  TIEPEHOCUTh 3HAHWA B  I[IO3HABATEIBHYID M  MPAKTHYECKYH0  00JacTu
KHU3HEIEATSILHOCTH;

YMETh UHTErPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTell;

BBIIBUTATh HOBBIE WJIEW, TNpeyiaraTh OPUTHHAIBHBIE TOIXOABl M PEIICHUS, CTaBUTh
MPOOJIEMBI M 32/1a4H, TOMYCKAIOIUE alIbTEPHATUBHBIC PEIICHHUS.

3) padora ¢ nngopmanmeii:

OPUCHTHPOBAThCSI B PA3IUYHBIX HCTOYHMKAX HH(POpManuu (TeKcTe ydeOHOro ImocoOwus,
HAYYHO-TIONYJSIPHOW JTUTEpaType, OMOJIOTMYECKHX CIIOBapsX W CHPAaBOYHUKAX, KOMIIBIOTEPHBIX
0a3ax naHHBIX, B IIHTepHere), aHanM3upoBaTh HHMOPMAIMIO pPA3JIMYHBIX BHIOB U (opMm
MPEJCTaBICHUS, KPUTUYCCKH OLICHUBATh €€ IOCTOBEPHOCTh M HEMPOTHBOPEYNBOCTH;

dbopMyITUpoBaTh 3aMpoChl W TPUMEHATH PA3JIMYHBIE METOABl IMPU TIOUCKE U OTOOpE
Omoorndeckoi nHGopMaIuu, HeOOXOIMMOH JIJIS BBITTOJIHEHUS yUeOHBIX 3a/1a4,

NpHOOpPETaTh OMBIT HCIIOJIB30BaHHUS MHPOPMAITMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,
COBEpIICHCTBOBATH KYJIBTYPY aKTUBHOTO MCTIOJIB30BAHUS PA3IMIHBIX IIOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO ~ BBIOMPATh  ONTHMAJbHYIO (OpPMY MPEACTABJICHUS  OHOJOTHYECKON
uHpopmanuu (cxemsl, rpaduKy, JUarpamMmbl, TAOIHUIIbI, PUCYHKH U IPYTroe);

UCIIOJIb30BaTh HAYYHBIA $I3bIK B KayeCTBE CpEACTBa TpU paboTe C OHOJOTHYECKOU
uHpOpMaIMEH: MPUMEHATh XHUMHYECKHE, (U3UUECKUE W MaTeMaTH4YeCKHEe 3HAKW M CHMBOJIBI,
dopmynbl, abOpeBHAaTypy, HOMEHKIATYpy, HCIIOJIB30BaTh M MPeoOpa3oBHIBATH  3HAKOBO-
CHMBOJIMYECKHE CPEICTBA HATJISITHOCTH,

BJIQJICTh HABBIKAMHU  pACIO3HABAaHUS W  3alIUTHl  WHPOpMAIUU, WHHOPMAITMOHHON
0€30MaCHOCTH JTMYHOCTH.

OgiaieHHe YHMBePCAJIbHBIMH KOMMYHUKATHBHBIMH el CTBHSIMM :

1) o6menne:

OCYILECTBIISATh KOMMYHHUKAIIMH BO BCEX cdepax KU3HU, aKTUBHO y4acTBOBATh B UAJIOTe WIN
JMCKYCCHM TIO CYIIECTBY 00CYy»KAaeMoil TeMbl (yMEHHUE 3a/1aBaTh BOIPOCHI, BEICKA3bIBATh CYKICHUS
OTHOCHUTEJIHO BBINIOJHEHMS IpeaJaraéMoi 3aJadd, Y4YUTHIBAaTh HMHTEPECHI M COINIACOBAHHOCTH
MO3UIMK APYIUX YYACTHUKOB TUAJIOTa UM TUCKYCCUH);

pacrno3HaBaTh HeBepOaJIbHbIE CPEACTBA OOILEHUS, TOHUMATh 3HAYEHHUE COIMAIbHBIX 3HAKOB,
MPENNOCHIIOK BO3HUKHOBEHUS KOHQIMKTHBIX CHUTyallMi, yMeTh CMSIr4aThb KOH(JIUKTBI U BECTH
MIEPETOBOPHI;

BJIQJIETh PA3JIMYHBIMU croco0aMu OOIIEHHS W B3aUMOJEWCTBUSA, MOHUMAaTh HAMEPEHUS
ApYTUX JIO/IeH, MPOSBIATh YBaKUTEIBHOE OTHOIIEHHE K COOECeHMKY U B KOPPEKTHOH (opme
(opMyIMpPOBATH CBOU BO3PAXKEHHUS;

pa3BEPHYTO U JIOTUYHO M3J1araTh CBOIO TOUKY 3PEHUS C HCIIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB.

2) COBMECTHAs 1eSITEJIbHOCTD

MOHMMATh WU MCIOJIb30BATh MPEUMYIIECTBA KOMAaHAHOW W WHIUBUAYAIbHOW pabOThl NpHU
peuieHnrn Ouosornyeckoi mpoOsaembl, 0OOCHOBBIBATh HEOOXOJUMOCTh MPUMEHEHHSI TPYIIOBBIX
(dhopM B3aMMOJEICTBYS NP peLIeHNH y4eOHOM 3a1auH;

BbIOMpaTh TEMaTUKYy U METOJIbI COBMECTHBIX JIEHCTBUN C y4€TOM OOIIMX HHTEPECOB M
BO3MOXKHOCTEH Ka)kJI0T0 YJI€Ha KOJUIEKTHBA,

IIPUHUMATH 1I€JIN COBMECTHOM JEATENBHOCTH, OPraHN30BbIBaTh U KOOPAMHUPOBATh JEHCTBUSA
10 €€ TOCTUKEHUIO: COCTABIIATH IIJIaH JEHCTBUM, PaCIPEIENISTh POJIA ¢ YUETOM MHEHUH YYaCTHUKOB,
00CyX1aTh pe3yabTaThbl COBMECTHOW PaOOTHI;

OLICHUBATh Ka4eCTBO CBOETO BKJIAJAa M KAXKJAOTO YYaCTHHKA KOMaHJbl B OOIIMN pe3yabTaT 1o
pa3pabOTaHHBIM KPUTEPHUSIM,

IpeJlaraTb HOBBIE IPOEKTHI, OLEHUBATh MJEH C IO3ULIUM HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAUUMOCTH;



OCYILIECTBIIATH MIO3UTUBHOE CTPATErMYECKOE ITOBEICHUE B PA3JIMYHbIX CUTyalUsAX, IPOSBIATh
TBOPYECTBO U BOOOpaKEHUE, ObITh HHUIIUATHBHBIM.

OsiaieHHe YHMBEPCAJIbHBIMHU PeryJIsiTHBHBIMH 1eHCTBHSAMM:

1) camoopranmu3anus:

UCTIOJIb30BaTh OMOJIOTUYECKUE 3HAHUS [T BBISIBJICHUS POOJIEM U UX PEIICHUS B )KU3HEHHBIX
Y Y4eOHBIX CUTYaIUsX;

BbIOMpPATh Ha OCHOBE OMOJIOTMYECKUX 3HAHUI 1LIeJEBbIE U CMBICIOBBIE YCTAaHOBKM B CBOMX
JNEHCTBUSX W IOCTYNKAax II0 OTHOIUIEHUIO K JKUBOM INPUPOLE, CBOEMY 3J0POBBIO M 3I0POBBIO
OKPY>KAIOILHUX;

CaMOCTOSITEJIbHO OCYILLECTBIIATh I103HABATEIbHYIO J€ATEIbHOCTh, BBIABIATH INPOOJIEMBI,
CTaBUTh U (HOPMYIHPOBATh COOCTBEHHBIE 3a7auyll B 00pa30BaTEIbHON JESATEIHLHOCTH M JKU3HEHHBIX
CUTyalMsIX;

CaMOCTOSITENIFHO COCTABIISITh IUIAH pEIIeHHs] MPoOIeMbl C y4ETOM HMEIOIIUXCS PECypCoB,
COOCTBEHHBIX BO3MOXKHOCTEH M MPEANOYTECHUII;

JIaBaTh OLIEHKY HOBBIM CUTYalUsM,

pacMpsATh paMKH Y4€OHOr0 IPeMETa Ha OCHOBE JIMUHBIX MPEANOUTCHUH;

JieNlaTh OCO3HAHHBIN BBIOODP, apryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTD 3a PELICHUE;

OIICHUBATDH MPUOOPETEHHBIN OIIBIT,

CHoCcOOCTBOBaTh (POPMHUPOBAHUIO W IPOSBICHUIO HIMPOKOW IPYIUIMH B PA3HBIX OOJIACTSIX
3HAHUM, IOCTOSIHHO MOBBIIIATH CBOM 00Pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTb OLCHKY HOBBIM CHUTyallUSAM, BHOCHUTb KOPPCEKTUBBI B ACATCIBHOCTb, OLCHHWBATDH
COOTBETCTBHUE PE3yJIbTATOB EIISIM,;

BJIaA€Th HaBbIKaMU MMO3HaBATEIILHOM peq)J'IGKCI/II/I KaK OCO3HaHHA COBCPHIACMBIX HeﬁCTBHﬁ n
MBICIIUTETBHBIX MPOLECCOB, UX PE3yJIbTaTOB U OCHOBAHHM, MCIIOIB30BaTh MPHEMBI pedaeKcuu st
OLICHKH CHTYalluH, BBIOOpa BEPHOTO PELICHUS,

YMETh OLIEHUBATh PUCKH U CBOCBPEMEHHO MPHUHUMATH PEIICHHS TI0 UX CHIDKEHHUIO;

NPUHUMATh MOTHBBI M apT'YMEHTBI IPYTUX TPU aHATN3E PE3YNIbTaTOB IS TEIbHOCTH,

3) npuHsiTHE Cedst U APYTUX:

NPUHUMATH ce0sl, MOHUMAsi CBOM HEIOCTaTKU U JOCTOMHCTBA,

IIPUHUMATh MOTUBBI U apIyMEHTBI JPYTUX IIPU aHAIU3€ PE3YJIbTATOB JIEATEIbHOCTH;
IpU3HaBaTh CBOE NIPABO U MPABO JAPYTUX HA OLINOKHU;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3UIMH JIPYrOro YeJIoBeKa.

HPEAMETHBIE PE3YJIBTATBI

[Ipenmernsle pe3ynbTaThl ocBoeHHMs mporpamMmbl COO mo Ouosioruu Ha 06a30BOM ypOBHE
BKJIIOYAIOT crienuduueckue s yuyeOHoro mnpeamera «buonorus» HaydHble 3HAHHS, YMEHUS U
COCOOBI IEMCTBUIN MO OCBOCHUIO, HHTEPIPETAIMH U MPEOOPA30BAHHIO 3HAHHUM, BUJIBI JESTEILHOCTH
IO MOJIyYSHHUIO HOBOT'O 3HAHUS U IPUMEHEHUIO 3HaHUH B pa3IMYHBIX YUEOHBIX CUTYallUsX, a TAKXKe B
peanbHBIX JKU3HEHHBIX CUTYAIUsX, CBSI3aHHBIX ¢ Ononorueil. B mporpamme mpeamMeTHble pe3yibTaThl
MIpe/ICTaBJIEeHbI 10 ToJjaM 00yUYeHUSI.

[TpenmerHble pe3ynabTaThl OCBOCHUs ydyeOHOro npeamera «buomnorus» ¢ 10 knacce n0NKHBI
OTpaXkaTh:

Cc(OPMHPOBAHHOCTh 3HAHUH O MECTE M pPOJIM OHOJOTMHM B CHUCTEME HAy4yHOIO 3HAHUsA
€CTECTBEHHBIX HAyK, B (POPMHUPOBAHMHM COBPEMEHHON €CTECTBEHHO-HAYYHOW KapTHHBI MHpa H
HAyYHOTO MHUPOBO33PEHHUS, O BKJIAZC POCCUHCKUX U 3apyOCKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
6I/IO.HOI‘I/II/I, q)YHKHHOHaHLHOﬁ I'paMOTHOCTH YCJIOBCKA U1 PCHICHUSA JKU3HCHHBIX 3a1a4,



YMEHHME PacKpbIBaTh COJEp>KaHUE OWOJIOTMYECKUX TEPMHHOB U TOHSATHI: JKHU3Hb, KIETKA,
opranusM, Metabonu3M (0OMEH BEIIECTB M MPEBpAICHUE YHEPTHH), TOMEOCTa3 (CaMOpPeTryIsius),
YPOBHEBasi OpPraHU3aIus JKUBBIX CHCTEM, CAMOBOCIIpOU3BeIeHHE (PEPOAYKIIUS ), HACIEACTBEHHOCTD,
HU3MEHUYUBOCTb, POCT U Pa3BUTHUE;

YMEHME u3Jaratb OHOJIOrMYECKHE TEOopuu (KJIETOYHAs, XPOMOCOMHAs, MYTalMOHHAas,
[EHTpaJIbHAS JI0TMa MOJIEKYJIsIpHON Onosnorun), 3akonsl (I'. Mennens, T. Moprana, H. 1. BaBusosa)
U y4eHus (0 UEHTpax MHOTooOpa3usi U MPOUCXOXKIEHUs KylbTypHbIX pacteHuil H. V. BaBuiosa),
OTIPEAEISATH TPAHUIIBI UX TPUMEHUMOCTH K )KMBBIM CHCTEMaM;

YMEHHE BJIAJIETh METOJaMU HAy4YHOTO IMO3HAHHMA B OHMOJOTHH: HAOIIOJCHHE M OIKCAaHUE
KUBBIX CUCTEM, MPOLIECCOB U SBJICHUI, OpraHu3aus U MpoBeeHNEe OUOIOTUYECKOT0 SKCIIEPUMEHTA,
BBIJIBUKCHUE THIIOTE3bl, BBISBJICHUE 3aBUCUMOCTH MEXKIY UCCIIEAYEMBIMU BEIIMYMHAMH, OOBSICHEHUE
IIOJIYYEHHBIX PE3YJIbTAaTOB, UCIIOJIb30BAHHBIX HAYYHBIX IOHATUIN, TEOPUN U 3aKOHOB, YMEHUE JIeaTh
BBIBOJIbI HA OCHOBAHUH IOJyYEHHBIX PE3YyJIbTATOB;

YMEHME BBIJCIATH CYIIECTBEHHbIE INPU3HAKKM BUPYCOB, KIJIETOK IPOKAPUOT M DYKapHOT,
OJTHOKJIETOYHBIX W MHOTOKJIETOYHBIX OpPraHM3MOB, OCOOCHHOCTH MPOIECCOB: OOMEHA BEILIECTB H
MpPEeBpalICHUs] HEPTUU B KIETKe, (OTOCHHTE3a, IIJIACTUYECKOTO M HHEPreTHYecKoro oOMeHa,
XEMOCUHTE3a, MHTO03a, MEi03a, OIUIOJOTBOPEHMS, PA3MHOXKEHUS, WHIUBUIYaTbHOTO Pa3BUTHS
opraHusma (OHTOTCHE3);

YMEHHUE TPUMEHSTH IOJyYeHHbIC 3HAHUSA Ui OOBSCHEHHS OMOJOTHMYECKHX MPOIECCOB H
SIBJICHHM, ISl TIPUHSTUS MPAKTUYECKUX PEIICHUH B MOBCEIHEBHOHN JKU3HU C IENIbI0 00ECTIeUeHHS
0€30MaCHOCTH CBOETO 3JI0POBBSI M 3/I0POBBSI OKPYXKAIOIIUX JIFOACH, COOIIOICHUSI HOPM T'PaMOTHOTO
MOBE/ICHUS B OKpYXKaIOIEed NPUPOJHOM cpele, MOHUMaHHE HEOOXOJIMMOCTH HCIOJIb30BaHUS
JOCTUKEHHUHN COBPEMEHHOM OMOJIOrUU U OMOTEXHOJIOTUI IS PAllMOHATIBHOTO IPUPOIOTIOIH30BAHUS,

YMEHHE pellaTh »JJEMEHTapHbIE TEeHETUYECKHE 3a/Jadyd Ha MOHO- M JUTHOpUIHOE
CKpELIMBaHNE, CLEIUIEHHOE HaceI0BaHUEe, COCTABIIATh CXEMbl MOHOTHOPHIHOTO CKPEIUBAHUS IS
IIpeJICKa3aHusl HaclleJOBaHUs MPU3HAKOB Y OPraHU3MOB;

YMEHHUE BBINOJHATH Ja0OpaTOpHble W NpPAaKTUYECKHE padoThl, COOMIOAATh IMpaBHUiIa IPH
pabote ¢ yueOHBIM U J1ab0paTOPHBIM 000PYIOBAHUEM;

YMEHHME KpPUTHYECKH OLIEHWBATh W HWHTEPIPETUpPOBaTh HH(OpMalHIO OHOJIOrHYECKOTO
COJIep’KaHus, BKJIOYAIONIYIO I[ICEBJOHAYYHbIE 3HAHUS U3 PAa3IMYHBIX HCTOYHHKOB (CpelncTBa
MaccoBOW HMH(pOpMaIKM, HAYyYHO-TIOMYJISIPHbIE MaTepuajbl), ITUUYECKHE AaCHEeKThl COBPEMEHHBIX
UCCIIeIOBaHUI B OMOJIOTUHU, MEAULIMHE, OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaTb COOCTBEHHbIE TNHCbMEHHBIE M YCTHBIE COOOIIEHHUs, 00o0Imas
OMOJIOTNYECKYI0 MHPOPMALIMIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO MCIOJb30BaTh MOHATUHHBIN
anmapar OMOJIOTHH.

[IpenMeTHbIE pe3ynbTaThl OCBOEHUsI yueOHoro npenmera «buonorus» ¢ 11 knacce nOMKHbBI
OTpaXkaTh:

c(OpMHUPOBAHHOCTh 3HAHUW O MeCTE€ U poJiM OHOJIOTMHM B CHCTEME HAYYHOTO 3HAHHS
€CTECTBEHHbIX HAayK, B (OPMHUpPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAy4YHOH KapTHHBI MHpa U
HAyYHOTO MHUPOBO33PEHHUS, O BKJIAJE POCCUHCKUX U 3apyOeKHBIX YUEHBIX-OHMOJIOTOB B pa3BUTHE
6uosiornu, (PyHKIIMOHAIBHOW IPaMOTHOCTH YeJIOBeKa Ul PEeLIeHUs KU3HEHHBIX 3a/1a4;

YMEHHUE pacKpbIBaTh COJIEpKaHUE OMOJIOTMYECKUX TEPMUHOB W TMOHSATHNA: BUJ, TOMYJISAIMS,
reHO(OH]I, BOJIOMS, JIBIKYIIUE CHIIbI ((DaKTOPBI) SBOJIIOLUH, MPUCIIOCOOICHHOCTh OPraHU3MOB,
BHUJI000pa30BaHUE, SKOJIOTHUECKHE (PaKTOPhI, IKOCUCTEMA, MPOAYLEHThl, KOHCYMEHTbI, PEI1YLIEHTHI,
LTI TTUTAHUSI, SKOJIOTUYECKAast MUpaMuia, OuoreorieHo3, onocdepa;

yMEHHME H3jaraTh Ouonoruueckue Tteopuu (dBononuoHHas Teopuss Y. JlapBuHa,
CHUHTETUYECKasi TEOpHsl HBOJIOLMHU), 3aKOHbI M 3aKOHOMEPHOCTH (3apojslimeBoro cxoactBa K.
M. bapa, udepenoBanusi TJIaBHbIX HamnpaBiieHMd W nyted spomonuu A. H. CeBepuoBa, ydyeHus o
6uocdepe B. U. BepHayckoro), onpenensars TpaHULbI UX TPUMEHUMOCTH K KUBBIM CHCTEMAaM;



YMEHHUE BIIaJIETh METOJaMHd HAyYHOTO ITO3HAHWsS B OWOJIOTHHU: HAOIOJIEHWE W OIHMCAHHUE
YKUBBIX CHUCTEM, TIPOIIECCOB U SIBICHHUH, OpPraHU3alus ¥ MPOBEICHUE OMOJIOTMYECKOTO IKCIIEPUMEHTA,
BBIIBIJKEHHE THUIIOTE3bI, BBISIBIICHUE 3aBUCHMOCTH MEX]y UCCIIEyeMbIMH BETHUYNHAMH, OOBSICHEHUE
MOJIYYEHHBIX PE3yJbTAaTOB, UCIOIb30BAHHBIX HAYYHBIX IMOHATUMA, TEOPUN U 3aKOHOB, YMEHHE JeaTh
BBIBO/Ibl HA OCHOBAHUU TMOJIYYEHHBIX PE3YJIbTATOB;

YMEHHE BBIICTSTh CYIICCTBCHHBIC MPU3HAKH CTPOCHHS OMOJIOTUYECKUX OOBEKTOB: BHJIOB,
MONYJISAIAKA, TPOAYIIEHTOB, KOHCYMEHTOB, PEAYLIEHTOB, OMOT€OIIEHO30B U YKOCHCTEM, OCOOCHHOCTH
MPOIIECCOB:  HACJCACTBEHHONM  M3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BHUIA000pa30BaHUA,
MIPUCIIOCOOJICHHOCTH OPTraHU3MOB, JCHCTBUS DKOJIOTHYECKUX (DAKTOPOB Ha OpraHU3MBI, TIEPEHOCA
BEIIECTB M IOTOKA YHEPIHUM B HKOCHCTEMAX, AHTPOINOIC€HHBIX M3MEHEHHUU B KOCHUCTEMax CBOEH
MECTHOCTH, KPYTOBOPOTA BEIIECTB U OMOT€OXMMHUYECKUX IIHKIIOB B Onocdepe;

YMEHHE MPUMEHSTH TMOJNyUYCHHBIC 3HAHUS I OOBSICHEHUS OMOJOTUYECKHX IPOILIECCOB U
SIBIICHUH, I TIPUHATUS TMPAKTHYECKUX PEUICHUH B IMOBCEIHEBHOW JKU3HU C IIENbI0 00OCCIICUCHUS
0€30MMaCHOCTH CBOETO 3JIOPOBbS U 3/JI0POBbSI OKPYKAIOUIUX JIFOJIECH, COOJIIOICHUST HOPM TPaMOTHOTO
MOBEJCHUA B OKpYXKawIled NPUPOTHON cpele, MOHMMAaHHE HEOOXOIMMOCTH HCIOIb30BAHUS
JTOCTH)KCHHH COBPEMEHHON OMOJIOTHUH VISl PAIIMOHATIBLHOTO TIPUPOIOIIOIB30BaHNUS,

YMEHHE pelIaTh 3JEMEHTapHbIe OWOJIOTUYECKUE 3aJ]aud, COCTaBISATH CXEMbl IEpeHoca
BEILIECTB U SHEPTHH B SKOCHCTeMax (11U MMUTAHHUS);

YMCHHE BBITIOJHATE JTa00OpaTOPHBIE W MPAKTUYECKHE pPabOThI, COONIOAATH IMpaBWiIa IPU
pabote ¢ yueOHBIM 1 1a00paTOPHBIM 000PYIOBAaHHUEM,;

YMEHUE KPUTUYECKH OIICHHUBATh W HHTEPIPETUPOBATH HHPOPMAIMIO OHOJIOTHYECKOTO
coJiepKaHus, BKJIIOYAIONIYIO TICEBIOHAYYHbIE 3HAHMS U3 PA3JIMYHBIX HMCTOYHUKOB (CpeiCTBa
MaccoBod  MH(pOpMAaLUK, HAYYHO-TIOMYJSIPHBIE  MaTepHalibl), paccMaTpuBaTh TIJI00aNbHbBIE
9KOJIOTHUECKHUE TPOOJIEMbl COBPEMEHHOCTH, (DOPMHUPOBATH MO OTHONIEHUIO K HUM COOCTBEHHYIO
MMO3UIIHIO;

YMEHHME CO3/1aBaTh COOCTBEHHbIE THUCHMEHHBIE U YCTHBIE COOOMICHHs, 0000IIas
OMoJI0rMYecKy0 UH(OPMAIIMIO U3 HECKOIBKUX HCTOYHHMKOB, TPAMOTHO MCIOJB30BAaTh MOHATUHHBIN
anmapat OUOJIOTHH.

COJAEP/KAHUE OBYYEHUSA

10 KJIACC

Tema 1. buonorus kak Hayka.

buonorust kax Hayka. CBsi3b OMOJOTHH C OOIIECTBEHHBIMH, TEXHMYECKUMHU M JPYTHMH
€CTeCTBEHHBIMU HayKkamH, ¢unocodueii, STUKOH, OSCTETUKOM U mpaBoM. Ponp Ouonoruu B
(bopMHPOBaHUM COBPEMEHHOM Hay4yHOI KapTUHBI MUpa. CucTeMa OMOJIOTHYECKUX HaYK.

Metoapl TIO3HAHUS KUBOW TPHUPOABI (HAOJIIOJEHHWE, HKCIIEPUMEHT, OMHCAHUE, W3MEPEHHE,
KJIaccu(puKaImsi, MOJCTUPOBAHNE, CTATUCTHYECKAst 00pabOTKa TaHHBIX).

JleMOHCTpALIMK:

Hoprpertsl: Y. {apeun, I'. Menaens, H. K. Konbuos, . Yorcon u @. Kpuk.

Tabauiel U cxeMbl: «MeTOo/IbI TO3HAHUS )KUBOW TIPUPOJIBI.

JlabopaTopHblie U NpaKTHYeCKHe PadoThl:

[Tpaktuueckass paborta Ne 1. «Mcmonb3oBaHME pa3IWYHBIX METOJOB TpPU H3YyUYEHUU
OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. JKuBble cucTeMbl 1 MX OPTraHU3AIHSA.

JKuBbie cuctembl (OMOCHCTEMBI) Kak TpeAMET u3ydeHus: onomaoruu. OTIMIue KUBBIX CHCTEM
OT HEOPTraHUYECKOW MPUPOJBI.



CgoiictBa OmocucteM W HWX paszHooOpaswe. YPOBHM OpraHHM3allid  OHMOCHUCTEM:
MOJIEKYJIAPHBINA, KJIE€TOYHBIN, TKAHEBbINA, OPTAaHU3MEHHBIN, MOMYJISIIMOHHO-BUI0BOM, SKOCUCTEMHBIN
(OmoreoneHOTHYECKHUHT ), OMOCEPHBIH.

JleMoOHCTpALMK:

Tabmuubl u  cxembl: «OCHOBHBIE TIPU3HAKU JKU3HW», «YPOBHH OpraHM3aLUU IKUBOU

MIPUPOJIBI».
O6opynoBanue: mojaenb Monekysbl JTHK.

Tema 3. XuMH4YeCKHUIl COCTAB M CTPOCHHUE KJIETKH.

XUMUYECKUN COCTaB KIIETKH. XHMMUYECKUE DJIEMEHTBI: MAKPOAJIEMEHTBI, MUKPOAJIEMEHTBHI.
Bozna n MuHepanbHbIEC BELLIECTBA.

OyHKIMHU BOJBI 1 MUHEPAJIbHBIX BEIIECTB B KieTke. [logaep:kanue ocMoTrueckoro 6ananca.

Benku. CoctaB u cTpoeHne OEIKOB. AMUHOKHCIOTHI — MOHOMEpHI OenkoB. Hezamenumbie u
3aMEHHUMbIC AMHUHOKHUCIIOTHI. AMUHOKHUCIIOTHBIM COCTaB. YPOBHH CTPYKTYPBI OCITKOBOM MOJCKYIIBI
(nepBrUYHasi, BTOPUYHAs, TPETUYHAsI U YETBEPTUYHAs CTPYKTypa). XMMUYECKUE CBOWCTBA OEJIKOB.
buonoruueckue GyHKIMN OETKOB.

®epmeHThl — Ouonoruyeckue karaiausaropbl. CTpoeHue ¢epMeHTa: AaKTUBHBIM LIEHTD,
cyoctparHas crnenupuunocts. Kodpepmentsl. Buramunsl. OTinnuns GpepMeHTOB OT HEOPraHMYECKUX
KaTaJanu3aTopoB.

VYrneBonbl: MOHOcaxapuabl (IJIHOKO3a, pubo3a M JIe30KcHpub03a), aucaxapuibl (caxaposa,
JIAKTO3a) ¥ MOJIMcaxapupl (KpaxMal, TITUKOTeH, eJUT0I03a). buomornieckne GyHKIUU YTIEBOIOB.

Jlummpael:  tpurmmuepuabl,  ¢ochomumuabl,  crepouabl.  ['mapoduiabHO-THAPOPOOHBIE
cBoiicTBa. buonormueckue ¢yHkumn aunuaoB. CpaBHEHHE YTJIEBOJOB, OCIKOB M JUIHIOB Kak
HCTOYHUKOB DHEPIUH.

Hyxneunoseie kucnotel: [JHK u PHK. Hykneotuapl — MOHOMEpbl HYKJIEHMHOBBIX KHUCIOT.
Crpoenue u gpynkiun JITHK. Crpoenue u ¢pynkunu PHK. Bunst PHK. AT®: crpoenue n ¢pyHkuuu.

[lutonorus — Hayka o kierke. Kierounas Teopust — npumep B3aMMOAEHCTBHS Hiel U (pakToB
B HayYHOM ITO3HAHNU. MeTobl U3yueHUs KIETKU.

Knerka kak nenmoctHas skuBas cucrema. OOIIMe NpHU3HAKU KIETOK: 3aMKHYTas Hapy)KHas
MeMOpaHa, mosekyinsl JJHK kak renerndeckuii anmnapar, cuctema cuHTe3a Oenka.

Tunsl  KJIETOK: dJyKapuoTHdeckass U  IpokapuoTuueckas. (OCOOEHHOCTH  CTPOEHUS
npokapuoTnueckoi kieTku. Kierounasi crenka Oakrepuii. CTpoeHHE SYKapUOTHUECKOM KIIETKH.
OCHOBHbBIE OTJIMYMS PACTUTENIBHON, )KUBOTHOM 1 TPHOHON KIIETKH.

[ToBepXHOCTHBIE CTPYKTYPBl KIETOK — KIJIETOYHAs CTEHKA, TJIMKOKAIUKC, MX (YHKIMH.
[Ina3maruyeckass memOpaHa, e€ cBoidctBa M (¢QyHkIuM. LlurorulasaMa u €€ OpraHouAbL.
OnnomemOpanHuble opranouasl kiaetku: JIIC, anmapar [Nonbmxu, ausocomsl. [lomyaBTOHOMHBIE
OpraHoubl KJIETKU: MUTOXOHJIPHUH, MmiacTujibl. [IpoucxoxaeHnrne MUTOXOHAPUN M miacTua. Bumsl
miactug. HememOpaHHbIE OpraHowabl KJIETKH: PpUOOCOMBI, KJIETOYHBIA I[€HTP, UEHTPUOIIH,
PECHUUKH, KIyTHUKU. DyHKIINN OpraHOUAO0B KIIETKU. BKitoueHus.

SAnpo — perynaropubiii neHTp kieTku. CTpoeHue siapa: sjepHas 000JouKa, Kapuoria3ma,
XPOMAaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcIOpT BEIECTB B KIIETKE.

JleMoOHCTpAIMK

[oprpetsl: A. JleBenryk, P.I'yk, T.IlBann, M. lllneiinen, P.Bupxos, J[x. Yorcon,
®. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Jlnarpammbl: «Pacnipefenenne  XMMHUYECKHMX  JJIEMEHTOB B HEXHBOH  MPUPOJE»,
«Pacnpenenenne XUMUYECKUX IEMEHTOB B )KUBOU IIPUPOIIE».

Tabmuubl u cxemsl: «Ilepuonuyeckas TabauIa XUMHYECKUX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIbl BOJbI», «buocunTte3 Oenka», «CrpoeHue MojeKkyisl Oenka», «CTpoeHue QepmeHTay,

«Hykneunossie kucnotrel. JHK», «Ctpoenue monexkynsl AT®», «CTpoeHue 3yKapHOTHYECKOU



Ki1eTkn», «CTpoeHHe KUBOTHOM KIETKW», «CTpoeHHe pacTUTENbHOM KIeTKnW», «CTpoeHue
MPOKAPUOTHYECKOHN KIETKN», «CTpOEHUE A/1pa KIETKU», «Y TIEBOABD, «JIMIUIBI».
OO6opynoBaHue: CBETOBOM MHKPOCKOM, O0OpyAOBaHHE Ui MPOBEACHUS HAOIIONCHHM,

M3MEpPEHUH, SKCIEPUMEHTOB, MHKpPOIpPENapaThl PACTUTEIbHBIX, J>KUBOTHBIX W OaKTepUAIBHBIX
KJIETOK.

JlabopaTopHble 1 NpakTHYeCKHEe PadOThI:

JlaGopaTopnass pab6ota Ne 1. «M3ydyeHue KaTaquTUYECKOW aKTHBHOCTH (GEepMEHTOB (Ha
MpUMepe aMIJIa3bl WK KaTajaa3bl)y.

JlaGopaTtopnas pabota Ne 2. «M3ydeHne CTpOCHHs KIETOK PACTEHUH, )KUBOTHBIX U OaKTEepUit
10, MUKPOCKOIIOM Ha FTOTOBBIX MUKPOIPENApaTax U UX ONUCAHUEY.

Tema 4. ’/KuzHeeATeJIbHOCTD KJIETKH.

OOMeH BemecTB, WM METa0OIU3M. ACCUMIIIALUS (TTACTUYECKUNA OOMEH) M TUCCUMMIIALINS
(3HepreTuyeckuii OOMEH) — JBE CTOPOHBI EIMHOTO Ipoiecca Meradonu3ma. Poib 3aKOHOB
COXPAHEHHUs BELIECTB U SHEPIrUU B IOHUMaHUU MeTaboIn3Ma.

Tunbel oOMeHa BemiecTB: aBTOTPO(HBIM M rerepoTpodHbid. Poas depmeHTOB B O0OMEHE
BEILIECTB U MIPEBPAIICHUHU SHEPTUU B KIIETKE.

®orocunre3. CBeroBas u TemHOBas a3l  QorocuHTe3a. Peakuuu ¢doTtocuHTE3A.
DddexTuBHOCTL PoTOCHHTE3a. 3HAUeHUE (poTocHHTe3a I KU3HM Ha 3emie. BrausHue ycioBwuii
cpenbl Ha (POTOCHHTE3 U CITOCOOBI MOBBIIICHHUS €0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTCHHUH .

XeMocHHTe3. XeMOCUHTE3UPYIOIINE OaKTepuH. 3HAaUEHUE XEMOCUHTE3a JUIsl )KU3HU Ha 3eMIIe.

OHepreruyeckuil oOMeH B kieTke. Paciienienne BelecTs, BbIIECICHUE U aKKyMYJIHPOBaHUE
SHEPruu B KJETKe. OTambl 3Heprerudyeckoro ooOmeHa. Inumkosnus. bpokeHune M ero BHIBL
Kucnoponnoe oxucinenue, wuiaM KieTouyHoe abixanue. OkxucnutenbHoe (ochopunrpoBaHue.
O PeKTUBHOCTD IHEPTETHUECKOr0 OOMEHA.

Peakiunm wmarpuuyHoro cuHre3a. [eHernueckas wuHpopmanus u JHK. Peanuzauus
TeHeTUYeCKO HuHpopManuu B KieTke. |'eHeTWdeckuil KOA U ero cBoicTBa. TpaHCKpumius —
MatpuuHblii cunte3 PHK. Tpancmsmus — OuocuHte3 Oenka. Drtambl TpaHcnsuuu. KoaupoBanue
aMUHOKHCIIOT. Ponb pubocom B GocrHTE3€e Oernka.

Hexknerounsie Gopmbl xku3Hu — Bupychl. Mcropust otkpeitust Bupycos (/1. Y. IBanoBckuit).
Oco0eHHOCTH CTpOEHUS M JKU3HEHHOIo IMKJIa BHpYycoB. bakrtepumodaru. bone3nu pactenmid,
KUBOTHBIX M YEJIOBEKa, BbI3bIBaeéMble BHpycamH. Bupyc nMmmyHonedunura uenoseka (BHUY) —
Bo3Oymutens CIIMla. OOpaTHas TpaHCKpUIIMs, peBepTraza U uHTerpasa. [Ipodunaktuka
pacmpocTpaHeHHUs] BUPYCHBIX 3a00JIeBaHU.

JleMoHCTpAIMK

Ioprpetst: H. K. Konsnos, J. . UBanosckuii, K. A. Tumupsizes.

Tabaune! u cxeMbl: «Tunel nutanusy, «Metadboauzm», «MUTOXOHIPUS», «IHEPTeTUYECKUI
oOMen», «Xmopomnacty, «Porocunres», «Ctpoenune JHK», «Crtpoenune u ¢GyHKIMOHHpOBaHHE
reHa», «CunTte3 Oenkay, «['eHermyeckuii kom», «Bupyce», «bakrepmodarun», «CTpoeHue u
»u3HeHHbIH ki Bupyca CITM/a, 6akrepuodaray, «Permmukanus JTHK».

Ob6opynoBanue: mojenu-anmiankau  «Yasoenne JHK wu tpanckpunmms», «buocunres
6enkay, «CTpoeHue KIETKI», Mojieb cTpyKTypsl JTHK.

Tema S. PasMHOKeHHEe M MHAMBUAYAIbHOE PA3BHTHE OPraHU3MOB.

Knerounslii LMK, WIM SKU3HEHHBIH LUK KieTkd. MHTepdaza u mwuros. Ilpormeccsl,
nporekaomue B uHTepdaze. Perumkanus — peakiuss marpuuHoro cunresa JIHK. Crpoenue
XpOoMOcOM. XpOMOCOMHBIM HAOOP — KapuOTHUIL. [[UTIIIONTHBIN U TarIOUIHBIM XPOMOCOMHBIE HAOOPHI.
XpomMatuzsl. LluTonornueckne OCHOBBI pa3MHOXKECHHS U MHANBUAYAIBHOTO Pa3BUTHS OPTaHU3MOB.

[Henenne knetkn — muto3. Ctagun Mutosa. IIponeccsl, Npoucxoasiye Ha pasHbIX CTaauAX
MUTO3a. bHoIorn4eckuii CMbICII MUTO3a.

[Tporpammupyemast rudesb KJICTKH — arlonTo3.



@DopMbI pa3MHOKEHHUSI OPraHU3MOB: Oecrosoe U nojoBoe. Buipl Oecnonoro pasMHOXKEHU:
JIeJICHHe HaJBOE, IOYKOBAaHME OJHO- U MHOTIOKJIETOYHBIX, CHOpPOOOpa3oBaHUE, BEreTaTUBHOE
pa3MHOkeHHue. MckyccTBEHHOE KJIOHHPOBAHUE OPraHU3MOB, €r0 3HAUEHUE JUIsI CETIEKIIUU.

[TonoBoe pa3MHOXKEHHE, €r0 OTIMYHUS OT OECIOI0ro.

Meiioz. Cragum wmeito3a. Ilpoueccel, mpoucxonsiiyve Ha cragusx wmeioza. [loBeagenue
XpoMocoM B Meno3e. Kpoccunrosep. bronorndeckuii CMbICI ¥ 3HAYEHUE MEN03a.

["ameTorenes — mpouecc oOpa3oBaHUs IOJIOBBIX KJIETOK Y KMBOTHBIX. Iloj0OBbIE jkene3sl:
CEMEHHUKU M sAWYHUKU. OOpa3oBaHUE W pa3BUTHE IIOJIOBBIX KIETOK — ramer (CrepMaro3ouf,
AWLEKIIeTKa) — criepMaToreHes u oporenes. OCOOEHHOCTH CTPOCHMS SIMLIEKIIETOK U CLIEPMaTO30HU/10B.
OmnonotBopenue. [lapreHorenes.

WNunuBuayanbHoe pa3BuTHE (OHTOTeHe3). DMOpHOHATIBHOE pa3BUTHE (IMOpHUOTEHE3). DTaIlbl
SMOPHOHAILHOTO PA3BUTHS y TO3BOHOYHBIX XKHBOTHBIX: OPOOJICHHE, TacTPYJsus, OpPraHOTeHE3.
[ToctamOproHansHOEe pa3BUTHE. THIBI MOCTAIMOPHOHAIBLHOTO PAa3BUTHSA: MPSIMOE, HENpPSIMOe
(MmmunHouyHOE). BnmsHme cpeapl Ha pa3BUTHE OPraHU3MOB, (DAKTOPBI, CHOCOOHBIC BBI3BIBATH
BPOKIEHHBIE YPOJCTBA.

Poct u pa3Butne pacteHuil. OHTOreHe3 IBETKOBOIO PAaCTEHUS: CTPOEHUE CEMEHM, CTaJuu
pa3BUTHS.

JdeMoHcTpanum:

Tabmuubl u cxembl: «@OpMBI Pa3MHOKEHHUSI OPraHU3MOBY», «JIBOMHOE OIUIOJOTBOpPEHHE Y

[[BETKOBBIX PACTCHUI», «BereraTMBHOE pa3sMHOXKECHHE pacTeHUi», «/leneHne KIeTKu OakTepHin»,
«CTpoeHHe MOJIOBBIX KIETOK», «CTpoeHue XpoMocombl», «Knetounsrit nukimy, «Pemmukanus JJHK,
«Mwuto3», «Menosy, «lIpamoe u Hempsmoe pasBUTHE», «l'ameToreHe3 y MIICKONHUTAIOIIMX M
4esioBeKa», «OCHOBHBIE CTaJUN OHTOTE€HE3a».

OO6opynioBaHMEe: MUKPOCKOI, ~ MUKporpenapatbl  «CrepMaTro30usl  MIIEKOIUTAIOIIEr 0,
«Slitnexnerka milekonurarouiero», «KapruokuHes B KJIETKax KOPELIKa JIyKa», MarHUTHAs MOJEIb-
anmukaius «/lenenue kierkny», mogens JJHK, monens MetadazHoit XpoMOCOMBI.

JlabopaTopHbIie U NpaKTHYeCKHe PadoThI:

JlabopaTopnast pa6ora Ne 3. «HabmroneHne mMuTO3a B KJIETKaX KOHYMKA KOpEIIKa JyKa Ha
TOTOBBIX MUKpOIIpEIapaTax».

Jlabopatopnast pabora Ne4. «l3ydeHue CTpOEHHUS TIOJOBBIX KJIETOK Ha TOTOBBIX
MUKpOIpenaparax.

Tema 6. HacsieacTBeHHOCTh U H3MEHYHBOCTH OPTraHU3MOB.

[Tpenmert u 3agaun reHeTuku. Mctopust pa3BuTUs TeHETUKU. Posib UTONOTHU U SMOPHOTIOTUI
B CTaHOBIICHUU TEHETUKU. BKIag poccHiCKMX M 3apyOeKHBIX YUY€HBIX B pPa3BUTHE TEHETHKH.
Metoabl TreHeTUKH (THOPHIONOTHYECKUHM, LUTOrCHETHYECKUH, MOJEKYIIPHO-TEHETUYECKUA).
OcHOBHBIE TeHETHYeCKHe TOHATHS. [ eHeTwdeckas CUMBOJIMKA, HCIIOJb3yEMasA B CXEMax
CKpEIMBaHMIA.

3aKOHOMEPHOCTH HACJIEOBAHUS MPU3HAKOB, YCTaHOBIICHHBIE I'. Mennenem.
MonoruOpuaHoe CKpemmBaHue. 3aKOH €IWHO00paszusi THOPUIIOB TMepBOoro mokosieHus. [IpaBuio
JOMUHHPOBAHMS. 3aKOH pacUleIUIeHusl MpU3HakoB. ['mnore3za unctotel ramer. IlonHoe n HenonHoe
JTOMUHUPOBaHUE.

JurubpunHoe  ckpemmuBaHue.  3aKOH  HE3aBHCHMOIO  HAcJjeIOBaHMA  NPU3HAKOB.
[{uToreHeTHYECKUE OCHOBBI JUTHOPUIHOIO CKpEIIMBAaHUS. AHaJIM3HpYIOLIee CKpEIlMBaHUE.
Hcnonb30BaHre aHAIM3UPYIOIIETO CKPEIIMBAHMS JIJIS OIIpeIeJIeHHsI TEHOTHIIa 0COOH.

CuenneHHoe HacneioBaHue mnpuszHakoB. Pabora T.Moprana 1o  cHEIIEHHOMY
HacJeA0BaHUIO reHoB. HapylieHue crierieHns TeHOB B pe3yJIbTaTe KPOCCUHIOBEpA.

XpOMOCOMHasI TEOPUS HACIEACTBEHHOCTH. [ eHeTHYeCKne KapThl.

I'enetuka mosia. XpOMOCOMHOE OIpEAETeHUE MoJia. AyTOCOMBI M TIOJIOBBIE XPOMOCOMBI.
T"'omorameTHsIe U rereporaMeTHbIC OPpraHU3MBlI. HaCJICIIOBaHI/IC IMMPU3HAKOB, CIICTIJICHHBIX C ITOJIOM.



N3meHunBOCTh. Bubl H3MEHYMBOCTH: HEHACIIEACTBEHHAsI U HacleACTBeHHas. Ponb cpensl B
HEHACJIEJICTBEHHOW  W3MEHYMBOCTH.  XapaKTepUCTUKA  MOAM(PHUKAIMOHHON  M3MEHYMBOCTH.
Bapuanuonssiii psg v BapuauMoHHas kpusas. Hopma peaknum npusHaka. KonuuecTBeHHbIE U
KayeCTBEHHBIC MMPU3HAKU M UX HOpMa peakiun. CBoCTBa MOJU(PHUKAIIMOHHON H3MEHYHBOCTH.

HacnencrtBenHasi, Wiy TeHOTHUIHMYECKas, W3MEHYMBOCTh. KOMOWHATHBHAs W3MEHYHMBOCTD.
Meii03 1 110J10BOH NpOLECC — OCHOBAa KOMOMHATUBHOM U3MEHUYUBOCTU. MyTallMOHHAs U3MEHYUBOCTb.
Knaccudukanusa myranuii: TeHHble, XpOMOCOMHbIE, F€HOMHbIe. YacToTa W NPUYMHBI MYyTallHil.
Myrtarennsle (akTopbl. 3aKOH TOMOJIOTMUECKHUX pPSAJOB B HACIEICTBEHHOW u3MeHuuBocTu H.
. BaBunosa.

BHesinepHas HacneqCTBEHHOCTh U U3BMEHUYHUBOCTb.

I'enetuka wuyenoBeka. Kapuorun uyenoBeka. OCHOBHBIE METOJbl T'€HETHKM YEJIOBEKa:
reHEeaIOTUYSCKU, OJIM3HEIOBBIH, LIUTOTCHETHYCCKHI, OMOXUMUYCCKUM, MOJIEKYJISIPHO-
reHernyeckuii. COBpEMEHHOE ONpENEJIEHHE T'EHOTUIIA: IIOJJHOTEHOMHOE CEKBEHUPOBAHUE,
TCHOTUIIUPOBaHWE, B TOM umcie ¢ mnomomsto [I[[P-amanu3a. HacnencrBenHbie 3a0oieBaHUs
YyeloBeKa: TeHHble 00Jie3HH, OOJIe3HU C HACIEACTBEHHON MPEepacioyioKeHHOCThIO, XPOMOCOMHBIE
6one3nu. CoMmaTtuyeckue U TreHepaTHBHbIE MyTauud. CTBOJIOBBIE KIETKU. [IpUHIUIBI 310pOBOTO
oOpa3a >KH3HU, JWArHOCTUKU, NPOMUIAKTUKA U JICYCHUs TeHeTHYecKux OonesHeil. Menuko-
T€HETUYECKOE KOHCYJIbTUPOBAaHUE. 3HAYEHUE MEAULMHCKOW TEHEeTUKU B MPEAOTBPALLECHUU U
JICYEHNUU TeHETUYECKUX 3a00JIeBaHUN YeIOBEKa.

JleMOHCTpALMK:

[Moptpetst: I'. Menpens, T. Mopran, I'. ne ®pus3, C. C.YerBepuxoB, H. B. Tumodees-
Pecosckwnii, H. 1. BaBuios.

Tabmuiel U cxembl: «MOHOTHOPUIHOE CKPEIIMBAaHWE M €ro IMTOT€HEeTHYecKash OCHOBaY,
«3aKOH pacHUICTNICHUSI U €r0 IUTOTEHETHYECKas OCHOBA», «3aKOH YHUCTOTHI TraMeTy, «JurubpumHoe
ckpeuiBaHue»,  «lluromornyeckue  OCHOBBI  JUTMOPUAHOTO  CKpEHIMBaHUsA»,  «Meno3y,
«B3anMoznelicTBrE alUIENIBHBIX T€HOBY, «l €HEeTHYeCKHe KapThl pacTEHUH, KUBOTHBIX M YEJIOBEKAY,
«['eneruka mnomna», «3aKOHOMEPHOCTH HACJIENOBAaHUs, CLEIJIEHHOIO C MOJ0oM», «Kapuorursl

YCJIOBCKA MW KXHUBOTHBIX), ((BI/II[BI U3MCHYUBOCTHY, ((MOZ[I/I(i)I/IKaHI/IOHHaSI U3MCHYUBOCTH»,
«HacnenoBanue pesyc-gpakropay, «I'eHeTHKa rpymi KpoBuy», «MyTalmoHHAsI H3MEHUYHMBOCTHY.
Ob6opynoBanue: mogenu-anmivkanuun — «MoHoruOpuaHoe — ckpemuBaHue», «HemomnHoe

JOMUHUpOBaHUE», «Jlurnbpuanoe ckpemuBanuey, «llepekpéct Xpomocom», MHKPOCKON H
MuKponpenapar «/po3zodunay (Hopma, MyTauuu (OpMbl KpBUILEB M OKpacku Tena), repoapuii
«I'opox MOCEeBHOW.

JlabopaTopHblie U IpaKTHYeCKHe PadoThI:

JlaGopatopHast pabora Ne 5. «M3ydyeHue pe3ynbTaTOB MOHOTMOPUAHOTO U JUTHOPHIHOTO
CKpEIMBaHUA Y Ip030(UIIbl HA TOTOBBIX MUKpOMpEnapaTax.

JlaGopatopnast pabora Ne 6. «3ydenne MoauduKalMOHHON W3MEHYMBOCTH, MOCTPOEHHUE
BAPUALIMOHHOTO Psia U BAPUALIMOHHON KPUBOM».

Jlaboparopnas pabora Ne7. «AHanmu3 Myrauuid |y  JIpo30(uiIbl  Ha  TOTOBBIX
MUKpOIpenaparax.

[Tpaktuyeckas padora Ne 2. «CocTaBieHHE U aHAIU3 POJIOCIOBHBIX YEIOBEKa.

Tema 7. Cesiekuusi oprann3moB. OCHOBbI OMOTEXHOJIOTUH.

Cenexuus Kak Hayka W IpolLecC. 3apOoKJIEHUE CEIeKUMU M JoMecTHKanus. Ydenue H.
. BaBunoBa 0 ILEHTpaX MPOMCXOXKIEHUS W MHOrooOpasusi KyJIbTYpHbIX pacTeHuil. LleHTpsl
MIPOUCXOXKACHUS TOMAITHUX KUBOTHBIX. COpT, IOPO/Ia, IITAMM.

CoBpeMeHHBIE METOJBl CelIeKIUH. MacCOBbIi M WHAWBUAYATbHBIH OTOOPHI B CEJICKIIUH
pacteHuii u kMBOTHBIX. OneHKa sKcTephepa. BIu3kopo/cTBEHHOE CKpelMBaHUE — HWHOPUIUHT.
Uucras nuaus. CKpemuBaHue YUCTHIX JIMHHUHA. ['eTeposuc, wim rubpumnas cwia. HepojacTBeHHOE



CKpelBaHue — ayropuanHr. OtnanénHas ruOpuausanus u e€ ycnexu. MIcKyCCTBeHHBIH MyTareHes
U TIOJTyYE€HHE TOIUILIONI0B. JJOCTHKEHUS CEIEKIIMHA PACTEHNH, )KUBOTHBIX 1 MUKPOOPIaHU3MOB.

buorexHonoruss kak oTpacib IPOU3BOJACTBA. ['€HHas WH)KEHepHs. OTalbl CO3JaHUS
pexomOunantHo JIHK wu Tpancrennsix opranu3moB. Kierounas wmxkenepus. Kierounsie
KYJIbTYpbl. MMUKpOKJIOHAIBHOE Pa3sMHOXKEHUE pacTeHul. KIIoHMpOBaHME BBICOKOIPOMYKTHBHBIX
CEeNTbCKOXO035CTBEHHBIX OPraHU3MOB. JKOJIOTHYECKHEe U dTHYecKue npodsembl. MO — reHeTnyecku
MOJUGUIMPOBAHHBIE OPTaHU3MBI.

JeMoHcTpanuu:

optpetwl: H. . BaBunos, U. B. Muuypumn, I'. JI. Kapneuenko, M. @. lBaHOB.

TaOmuubl u  cxembl: Kapta «LleHTpbl NPOMCXOXKAEHUS U MHOrooOpasus KyJbTYPHBIX

pactenuit», «llopoabl AOMalIHUX >KUBOTHBIX», «COpTa KyJIbTYpHBIX pacTeHui», «OTnanéHHas
rubpuam3armsi», «Paborer  akamemumka M.  ®. UBanoBay, «[lomummonnus», «OOBEKTHI
ouotexHoaoruny, «Kiaerounsle KyabTypbl U KIOHHpOBaHUEY, «KOHCTpyHpOBaHUE U MEPEHOC TEHOB,
XPOMOCOM.

OO6opynoBaHue: MyJSDKA TUIOJIOB M KOPHEIUIOAOB JUKUX (OPM U KYJIbTYpHBIX COpPTOB
pactenuii, repdbapuii «CenbCKOX035CTBEHHbIE PACTEHUSY.

JlaGopaTopHble U MpaKkTH4YecKne padoTh:

Okckypenss «OCHOBHBIE METOABI U JOCTM)KEHHUS CEJIEKLMHM PpAcTeHUH U JKUBOTHBIX (Ha
CCJICKIIMOHHYIO CTAaHIMIO, IUICMCHHYIO (epMy, COPTOHCIBITATEIBHBIM YYacTOK, B TEIUIMYHOE
XO035CTBO, 1a0OPaTOPUIO arPOYHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

11 KJIACC

Tema 1. DBosroIMOHHAS OMOJIOTHS.

[IpeanochbuUIKM BOSHUKHOBEHHUSI YBOJIFOIIMOHHON TEOPHH. DBOITIOIMOHHAS TEOPUs U €€ MECTO B
Ouosorun. BiusHue 3BOTIOLNOHHON TEOPUH HA Pa3BUTUE OMOJIOTUU U IPYTUX HaYK.

CuzerenscTBa 3BoMIOLMHU. [laneoHTONOrMUECKHE: TOCIEN0BATENBHOCTD MOSBIEHUS BUIOB B
NAJICOHTOJIOTUYECKO JieTonucH, nepexoHsie Gopmbl. buoreorpaduueckue: cXoJICTBO U pazivyue
¢bayH 1 paop MaTEpUKOB M OCTPOBOB.

OMOPHOJIOTHYECKUE: CXOJCTBA M Ppa3avyus SMOPHOHOB pa3HBIX BHJIOB IO3BOHOYHBIX.
CpaBHUTEIIbHO-AaHATOMUYECKHE: TOMOJIOTMYHBIE, aHATIOTMYHbIE, PYJUMEHTAPHBIE OpraHbl, aTABU3MBI.
MonekynsipHO-OMOXUMUYECKHE:  CXOJCTBO  MEXAaHHW3MOB  HACJEJACTBEHHOCTH U  OCHOBHBIX
MeTaboIMYECKUX MyTel Yy BCeX OPraHu3MOB.

OpomtonmonHas Teopust Y. JlapBuna. [Ipeanoceliki BO3HUKHOBEHHS  JITapBUHHU3MA.
JIBIDKYIIME CHIIBI SBOJIFOLIMU BUJIOB 10 JlapBHHY (M30BITOYHOE pa3MHOMKEHHME IPU OTPaHUUYEHHOCTH
pecypcoB, HeollpeesI€éHHasi U3MEHYHBOCTh, 00ph0a 3a CyIIeCTBOBAHUE, €CTECTBEHHBIN 0TOOD).

Cunrernueckast Teopus 3Botonnu (CTI) u €€ OCHOBHBIE TTOJIOKEHUS.

MuxkposBomtonus. [lonynanusa kak eIMHUIA BUAA U DBOJIIOLIUN.

JBuxymue cunbl ((akTopbl) 3BOJIOLNUU BUAOB B Ipupoie. MyTalMOHHBIA Mpolecc u
KOMOMHaTUBHAsI U3MEHUMBOCTb. [lonmysiinoHHbIe BOJIHBI U Apeiid reHoB. M3omsauusa u Murparus.

EctectBeHHbII 0TOOp — Hanpapistonuil ¢pakTop 3Bosounn. opMbl ecTECTBEHHOTO 0TOOpA.

[Tprcnoco0IeHHOCTh OPraHU3MOB KakK pe3ysbTaT 3Bosonuu. [IpumMepsl npucnocobneHuil y
OpraHu3MoB. ApoMopdO3bl U UH0ATANTAIUH.

Bun wu BupooOpaszoBanue. Kpurtepum Buga. OcHOBHbIE (GOpPMBI BHI000pa30BaHUS:
reorpagpuueckoe, 3K0JI0rHYeCcKoe.

MakposBomtorus. DPopMbl  IBOJIONHUM: (UIETHYECKas, TUBEPreHTHas, KOHBEpPreHTHas,
napaienbHas. HeoOpaTuMocTh 3BOTIONHUN.

[TponcxoxaeHue OT HeCIENUAIU3UPOBAaHHBIX NpeaKoB. [Iporpeccupyromas crienuanu3anus.
AnanTuBHas paauanus.

JdemMoHCTpauMu:



[Moptpetsl: K. JIunneit, XK. b.Jlamapk, Y. dapsun, B. O. KoBanesckuii, K. M. bap,
2. I'ekkenb, @. Mromep, A. H. CeBepiios.
Talnuubl U cxembl: «Pa3BUTHE OPraHUYECKOr0 MUpa Ha 3emiiey», «3apOoJbIIU TO3BOHOYHBIX

KHUBOTHBIX», «ApxeonTtepukc», «Dopmbel O00prOBI 3a cyliecTBOBaHHE», «EcTecTBEHHBIH 0TOODPY,
«MHorooOpa3ue COpTOB pacTeHuil», «MHoroobpasue mOpOJ KHUBOTHBIX», «llomymsauuny,
«MyTanoHHasi M3MEHUYUBOCTHY, «ApoMop¢o3bl», «Mnumoamanramumn», «OO0mas aereHepanusy,
«JIBmxyime cuibl 3Bomonuny», «Kapra-cxema Mapupyra nyremectsus Y. [lapsunay, «bopsba 3a
cymectBoBaHuey», «lIpucnocodiaeHHOCTs oOpraHu3moBy», «l'eorpaduueckoe BHI000pa30BaHUEY,
«IKOJIOrMYECKOe BUA000PA30BaHUEY.

OO6opyioBaHMeE: KOJJIEKIMsSI HACEKOMBIX C Pa3IMYHBIMU TUIIAMH OKPAaCKH, HaOOp IJIOJOB U

ceMsH, KoyuteKuus «[Ipumepsl 3alMTHBIX MPHCIIOCOOIECHUH y XKUBOTHBIX», MOAETb «OCHOBHBIC
HaTIpPaBJICHUS dBOIIOIHUNY, 00bEMHAs MOAENb «CTpOeHHE TOJIOBHOTO MO3Ta TTO3BOHOYHBIXY.

Buoreorpaduyeckas kapra Mupa, KOwieKus «PopMbl COXPaHHOCTH UCKOMAEMbIX KUBOTHBIX
U pacTeHui», monens ammumkanus «llepekpéct xpomocom», BilaxHble npenaparsl «Pa3zBurtue
Hacekomoro», «Pa3BuTue nArymku», MHKporpemnapaT «/poszoduna» (Hopma, mMyTtanuu (GOpPMBI
KPBUIBEB U OKPACKH TEJA).

JlaGopaTopHble U MpaKkTH4YecKne padoTh:

Jlaboparopnas pabota Ne 1. «CpaBHeHHE BUIOB 110 MOPGHOIOTUYECKOMY KPUTEPHUIOY.

Jlaboparopuass pabora Ne2. «Omnmcanue MPUCTIOCOOJICHHOCTH OpraHm3mMa u €
OTHOCHUTEJILHOTO XapaKTepay.

Tema 2. Bo3HMKHOBeHMe M pa3BUTHe KU3HU Ha 3emuie.

JloHayuHble TpelICTaBICHUS] O 3apOXKIACHUM >KU3HU. HayuHble rumore3pl BO3HUKHOBEHHS
KU3HM Ha 3emsie: aOuoreHe3 M MaHCHEpMHUA. XUMHUYECKass 53BOJIONUSA. AOHMOTeHHBI CHHTE3
OpraHMYECKUX BEIIECTB M3 HEOPraHUYECKHX. DKCIEPUMEHTAIbHOE MOJITBEPKIACHUE XUMHUYECKOMN
sBomony. HawanbHble a3Tanbl Ouosnorundeckoit sBomonnu. ['mnoreza PHK-mupa. @opmupoBanue
MEMOpaHHBIX CTPYKTYp M BO3HHUKHOBEHHE IMPOTOKJICTKH. IlepBble KIETKH M HX HBOJIOLMSL.
®opMHUpPOBaHNE OCHOBHBIX I'PYII )KUBBIX OPraHU3MOB.

PazButue xxu3nu Ha 3emuie 1o spam u nepuonaM. Karapxei. Apxeiickas u npoTepo3oiickas
opbl. [lanmeo3olickas 3pa u e€ mepuonbl: KeMOPUNUCKUHN, OpJOBUKCKUMN, CUITYPUNUCKHUH, TEBOHCKHUH,
KaMEHHOYTOJIbHBIN, IEPMCKHUH.

Me3so30iickas 3pa U €€ Iepruoabl: TPHACOBBIN, FOPCKUI, MEIIOBOM.

KaiiHo30iicKas 3pa U €€ Mepro/bl: 1aJI€0r€HOBbII, HEOT€HOBBIN, aHTPOIIOTEHOBBIH.

XapakTepuCcTUKa KIMMaTa M TIeOJIOTMYECKUX MporeccoB. OCHOBHBIE 3Tallbl JBOIIOLUU
PacTUTENILHOTO U )KMBOTHOTO MUpPa. ApoMopdo3bl y pacTeHUH U KMBOTHBIX. [losiBIeHUE, paclBeT U
BBIMUpaAHUE TPYII )KUBBIX OPraHU3MOB.

Cucrema OpraHMYeCKOro Mupa Kak OTpakeHue 3BOMIOIMH. OCHOBHBIE CHUCTEMAaTHYECKUE
TPYIIIBI OPTaHU3MOB.

OBojronMsl  yeloBeKa. AHTpPOMNOJOrus Kak Hayka. Pa3BuTue nmpeiacraBieHHl o
MIPOMCXOXKACHUN ueroBeka. Metoasl u3ydeHus: anTponoreHeza. CXoAcTBa U pa3inyusl 4YelloBeKa U
XKUBOTHBIX. CHCTEMATUYECKOE MOJI0KEHUE UEIOBEKA.

HBwxynme cuibl  ((aktopel) aHTpororeHe3a. HacneiacTBeHHass HM3MEHYMBOCTh M
ecTecTBeHHbII 0TOOp. OOIIecTBeHHbIM 00pa3 >KU3HU, M3TOTOBJIEHUE OPYIUM TpyAa, MBIIUICHHE,
peub.

OCHOBHBIE CTaAMM W BETBU HSBOJIIOLMHM YEJOBEKA: ABCTPAJIONUTEKH, YeEIOBEK yMEbIi,
UYenoek npsmoxonamuid, Yenosek HeaHnepTanbCkuid, YenoBek pasyMmHbld. Haxonkm mckomaeMbix
OCTAaTKOB, BpEMs CYIIIECTBOBaHHS, OOJACTh PACHPOCTpaHEHHS, OOBEM TOJOBHOTO MO3ra, o0pa3
KU3HU, OPYIUS.

Yenoseueckne packl. OCHOBHBIE OOJBIIMHE pachl: €BpOMEOUIHAS (eBpa3uiicKas), HErpo-
ABCTPAJIOUIHAS (axBaTopuasbHas), MOHTOJIOWTHAS (a3maTcko-aMepuKaHCKas). YepThl



MPUCTIOCOOJICHHOCTH TPEICTABUTENICH YEIOBEUYECKUX Pac K YCIOBHSAM CyllecTBoBaHUs. EnuHCTBO
yenoBeyeckux pac. Kpurtuka pacusma.

JleMoOHCTpAIMK:

[optpetsl: @. Peau, JI. [Tactep, A. Y. Onapun, C. Musep, I'. FOpu, Y. /lapsus.

Tabmumel u cxembl: «Bo3HukHoBeHne CONHEYHOU cHUCTEMBbD», «Pa3BUTHE OpPraHHMYECKOTO

Mupa», «PacturtenpHas  kieTtkay, <«OKuBoTHass  kietka», «llpokapuoTuueckas — KJIETKay,
«CoBpeMeHHasi CUCTeMa OpraHu4eckoro Mupa», «CpaBHEHHE aHAaTOMHUYECKUX 4YepT CTPOCHHUs
YeJI0BEKa U 4YeJOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHbIE MECTa IAJEOHTOJIOTMYECKHX HAXOJ0K
IIPEJKOB COBPEMEHHOI'0 4YeloBeka», «JlpeBHeimme moan», «lpeBHue moam», «llepBbie
COBpPEMEHHBIE JII0/In», «HUeroBeueckue paco».

Ob6opynoBanue: mymspku — «[Ipoucxoxxaenne — denoBeka»  (OIOCTBI  aBCTPAJIONHUTEKA,

NUTEKaHTPOIa, HEaHIepTalblla, KPOMAHbOHIIA), CICNKH WIM H300paKEHUS KAaMEHHBIX OpYIHi
MEPBOOBITHOTO YEJOBEKa (KaMHU-YOMIEPHl, pyOmia, ckpebia), TeOXpOHOJOTHYecKas Talniuua,
KosuteKust «@opMbl COXPAaHHOCTH UCKOIIAEMBbIX )KMBOTHBIX U PaCTEHUI.

JlaGopaTopHble U NpaKkTH4YecKne padoThl:

[Tpaktnyeckas pabora Ne 1. «l/3yueHue HCKONMAeMbIX OCTAaTKOB PACTEHUN U JKUBOTHBIX B
KOJUIEKLIASAX».

OKcKypeusi «OBOJIIOLUS OPraHUYEecKOro Mupa Ha 3emiie» (B €CTEeCTBEHHO-HAay4yHBIH WM
KpaeBeauecKuil My3ei).

Tema 3. Opranu3msl 4 OKpYy:Kamomas cpeaa.

DKoJorus Kak HayKa. 3a/ladyd U pa3Jienbl SKOJIOrMU. MeToabl 3KOJIOrMUYEeCKUX UCCIIEI0BaHUM.
DKOJIOTM4eCKOE MUPOBO33PEHUE COBPEMEHHOIO YEJIOBEKA.

Cpenpl oOuTaHus OpPraHU3MOB: BOJIHAS, HA3€MHO-BO3/yILIHAs, IIOYBEHHA,
BHYTPUOpPraHU3MEHHasl.

Okonornyeckne (akropel. Kraccudukanus skomormueckux (GakTopoB: aOWOTHYECKHE,
OMOTHUYECKHE U aHTPOIIOreHHbIe. J[efiCTBIE FKOIOTHYECKUX (PAKTOPOB Ha OPTaHU3MBI.

AbGuotnueckue  (GakTopbl:  CBET,  TEMIlEpaTypa,  BIQXHOCTb.  DoTOmepHOaU3M.
[IpucnocoOneHust OpraHu3MoB K JeHCTBUIO aONOTHYECKUX (aKTOpOB. buosornyeckue puTMmsl.

buoTtnueckue gpakropsl. Buabl 6noTnueckux B3aMMOAEHCTBUIM: KOHKYPEHIUS, XUIIHUYECTBO,
cumbuo3 u ero opmsl. [lapasutusMm, koomepanusi, MyTyalausM, KOMMEHCAIN3M (KBapTHPAHCTBO,
HaxJIeOHMUYECTBO). AMEHCANM3M, HEUTpau3M. 3HAUYCHHE OMOTUYECKHX B3aMMOJICHCTBUMA s
CYIIECTBOBAHUS OPIaHU3MOB B IIPUPOIHBIX COOOIIECTBAX.

OKOJIOTUYECKUE  XapAKTEPUCTUKUA  Homyisiuud. OCHOBHBIE IOKAa3aTeNd  MOMYJISLUU:
YHUCIIEHHOCTD, IIJIOTHOCTb, POKAAEMOCTh, CMEPTHOCTD, IPUPOCT, MUTpanus. JMHaAMHUKa YMCIEHHOCTH
MOMYJISIUY U €€ PEryJsIsiusl.

JleMOHCTpALIMK:

[optpetsl: A. I'ym6ompaT, K. @. Pynbe, O. ['exkens.

Tabmunel u cxemsbl: kapta «lIpupoansie 30HbI 3eman», «Cpeapl 0oOUTaHUS OPraHU3MOBY,

«Dotonepuoanzmy, «llomymsumny, «3aKOHOMEPHOCTH POCTa YUCICHHOCTH MOMYJISALIUU HHDY30pUU-
Tydenbkuy, «[lumessie nenm.

JlabopaTopHblie U NpaKTHYeCKHe PadoThI:

JlaGopatopHas padora Ne 3. «Mopdosoruueckue 0COOEHHOCTH PACTEHUH U3 Pa3HBIX MECT
OOUTaAHUS.

JlabopaTtopHnast pabota Ne 4. «BnusiHEE cBeTa Ha POCT M pa3BUTHE YEPEHKOB KOJIEYCay.

[TpaxTuueckas padota No 2. «IloacU€T MIOTHOCTH MOMYJISAIUA PA3HBIX BUJOB PACTEHUM.

Tema 4. CoolOuiecTBa H 3K0JIOTHYECKHE CHCTEMBI.

Coo011ecTBO Opranu3MoB — OnoreH03. CTpYKTYphI OMOIIEHO3a: BUIOBAsI, TPOCTPAHCTBEHHAS,
Tpoduyeckas (rumieBas). Bunpi-noMmunantel. CBsizu B OHOIIEHO3E.



DKoyiorudeckue cuctembl (9kocuctembl). [loHaTHe 00 »dKOCHCTEME U OHOTEOIeHO3E.
OyHKITMOHAIBHBIE KOMIIOHEHTBI SKOCHCTEMBI: TIPOIYIIEHTHI, KOHCYMEHTHI, peayleHThl. KpyroBopor
BEIIECTB M TIOTOK SHEPruu B dKocucteme. Tpoduueckue (MUIIEBbIE) YPOBHU dKOCHCTEMBI. [IuieBbie
nenu U cetd. OCHOBHBIE TIOKA3aTENM SKOCHCTEMBI: Ouomacca, MPOAYKIHSA. JKOJIOTHYECKHE
NUPaMUBL:  TPOAYKIMH, YUCIEHHOCTH, Onomacchl. CBOWCTBAa 9KOCHCTEM: YCTOWYHMBOCTD,
camoperysnus, pazsurue. CyKieccus.

[TpupoaHbIle HSKOCHCTEMBI. DKOCHUCTEMBI 03Ep M pEeK. ODKOCHUCTeMa XBOWHOTO WM
IIMPOKOJIMCTBEHHOTO Jieca.

AHTpOTIOT€HHBIE 3KOCUCTEMBI. ATPO3KOCUCTEMBI. YpOOodKocucTeMbl. buonornveckoe u
XO03sICTBEHHOE 3HAUCHHE arpOdIKOCUCTEM U YPOOIKOCUCTEM.

buopasznoobpasue kak QaxTop ycTroiumBocTH 3KocucTeM. CoxpaHeHHe OHMOJIOTHYECKOTrO
pa3zHooOpa3us Ha 3emuie.

VYuenue B. U. Bepnanckoro o 6uocepe. I'panuisi, cocraB u crpykrypa Ouocheps. Kusoe
BemecTBo U ero pynkuuu. OcobeHHocTr Omocdepsl Kak r100ambHONM SKOCUCTEMBI. JMHaMUYecKoe
paBHOBecHE U 0OpaTHas CBsA3b B Onocdepe.

KpyroBopoTbl BeIIeCTB W OHMOTCOXUMHYECKHE IIMKIIBI 3JEMEHTOB (yrjepoja, a3ora).
3oHanbHOCTH Ouocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Ouocdepe 3emiu. AHTPONOTeHHbIE U3MEHEHHUs B Ouocdepe. ['mobanbHbIe
9KOJIOTMUYECKUE TTPOOIIEMBI.

CocymiectBoBanue npupojabl U venoBedecTBa. CoxpaHeHne OMOpa3zHOOOpas3usi Kak OCHOBA
ycroiunBocTH Onocdepbl. OCHOBAa palMOHAIBLHOTO YIPABICHHUS TPUPOJHBIMH PECypCcaMu U HX
HCI0JIb30BaHueE. JloCcTHKEeHUSI OMOJIOTHH U OXpaHa MPUPOIbI.

JdeMoHcTpanum:

Hoptpetsl: A. Jx. Tenciu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmumel u cxembl: «[lumeBsie 1enu», «buoleHo3: cocTaB U CTpyKTypay», «lIpupomHbie
coobmiectBay, «llemu muTaHUA», «OKoNorMYeckas mHpamugay, «buocdepa U  UeTOBEK»,
«DQKocHucTeMa MIMPOKOIUCTBEHHOTO Jeca», «JKOocHcTeMa XBOMHOro Jeca», «buolieHo3 Bomgoémay,

«Arpouenos», «lIpumepHbIe aHTPONIOTEHHBIE BO3ICUCTBUS HA TPUPOLY», «BaxkHelre nCTOYHUKA
3arpsi3HEHUs] BO3AyXa U TPYHTOBBIX Boa», «llouBa — BakHelIas cocTaBistomias Ouocdepsiy,
«®Pakrtopsl gerpaganuu nousy», «IlapHukoBbIil a3pdexT», «DaKkTopsl paguOaKTUBHOIO 3arps3HEHUS
ouocdepnr», «Obmas crpykrypa ouochepn», «Pacnpocrpanenue xxu3nu B ouochepe», «O30HOBBII
sKpaH 6uocheprl», «Kpyrosopor yriepona B buochepe», «KpyroBopot azoTa B Ipupoze».
Ob6opynoBanue: Mojenb-anmIuKanus «Tunuyasie OuoneHo3b», repbapuii «PacTuTtenbHble
cooOuiecTBa», Koiekuun «buonenos», «Bpeaurenn BakHEHIINX — CEIbCKOXO3SIHCTBEHHBIX
KyIbTYp», TepOapuu U KOJUIEKIIMM PpACTeHW U OJKUBOTHBIX, MPUHAANEKAINUE K Pa3HBIM

AKOJIOTUYECKUM TpymmaMm ojaHoro Buiaa, KpacHas kuura Poccuiickoit denepannm, n300paxeHuUs
OXPAHSEMBIX BUJIOB PACTEHUI U KUBOTHBIX.

TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
No HaumenoBanue KomnuaecTBo yacos DOnexTpoHHbIE (U POBLIC)
/T paszesnoB U TeM Bcero | Koutposbubie | [Ipaktudeckue | 00pa3oBaTelbHbIE PECYPCHI
IIPOrpaMMBbl paboThI paboThI
1 buomnorus xak Hayka 2 0.5 [[BubmuoTexa [JOK
https://m.edsoo.ru/7f41¢c292]]
2 JKuBble cucTeMsl U 1 [[BubmuoTexa [JOK
WX OpraHu3aIus https://m.edsoo.ru/7f41¢c292]]



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

3 XUMHUYECKUHN COCTaB 8 1 [[PubmmoTeka [IOK
U CTPOCHHE KICTKH https://m.edsoo.ru/7f41c292]]

4 JKuzHenessTeIbHOCTD 6 [[BubmmoTeka [IOK
KIICTKU https://m.edsoo.ru/7f41c292]]

5 Pa3zmuoxenue u 5 1 [[BubmuoTexa [JOK
WH/IMBUYaIbHOC https://m.edsoo.ru/7f41c292]]
pa3BUTHE
OpPraHu3MOB

6 HacnenctBeHHOCTH M 8 1.5 [[BubmuoTexa [JOK
U3MEHYHBOCTh https://m.edsoo.ru/7f41c292]]
OpPraHu3MOB

7 Cenexuus 3 [[PubmmoTeka [IOK
oprann3MoB. OCHOBBI https://m.edsoo.ru/7f41c292]]
OMOTEXHOJIOTUU

8 PezepBHOE Bpems 1 [[BubmuoTexa [JOK

https://m.edsoo.ru/7f41c292]]

J106aBUTH CTPOKY

OBIIEE KOJIMYECTBO 34 0 4

YACOB I10 ITPOTPAMME

11 KJIACC

Ne HaunmenoBanue KosmuecTBo yacos OneKTpoHHbIE (IUPPOBHIE)
n/n pasiesioB U TeM Bcero | Koutponbubie | [Ipaktudeckue | 0Opa3oBaTelbHbIE PECYPCHI
IIPOrPaMMBbI paboThI paboThI

1 DBOJIIOLIMOHHAS 9 1 [[bubmuoteka [IOK
ouosorus https://m.edsoo.ru/7f41cc74]]

2 Bo3HukHOBEHUE U 9 0.5 [[BubmuoTexa [JOK
pa3BUTHE KU3HH Ha https://m.edsoo.ru/7f41cc74]]
3emiie

3 Opranusmel 1 5 1 [[BubmuoTexa [JOK
OKpY)Karolias cpenia https://m.edsoo.ru/7f41cc74]]

4 Coo0miectBa n 9 [[PubmmoTeka [IOK
IKOJIOTHYECKUE https://m.edsoo.ru/7f41cc74]]
CHCTEMBI

5 PesepBHOE Bpems 2 [[PubmmoTeka [IOK

https://m.edsoo.ru/7f41cc74]]
J106aBUTH CTPOKY
OBIIEE KOJIMYECTBO 34 0 2.5

YACOB I10 ITPOTPAMME
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