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Annomauyusn K padouei npozcpamme yuieoHoro npeamera « buossoruspy
ba3oBblii ypoBeHb

PabGouass mnporpamma yueObHOro mpeamera «buonorus» 00s13aTeIBHOM
npeaMeTHol obOnactu  «EcTecTBeHHO-HayuHblE TpeAMETh» pa3paboTaHa B
cootBeTcTBUM ¢ nyHKTOoM 18.2.2. ®I'OC COO, nmynktom 119 ®OIlI COO, B
COOTBETCTBUHM C (peepaibHbIM YYEOHBIM IIJIAHOM CPEIHEro 001Iero oopa3oBaHus
(5-mHeBHass yueOHas Henens), C y4eToM padodeil MmporpaMMbl BOCIUTAHUS M
peanmm3yetcs 2 roga ¢ 10 mo 11 kmacc.

[Ipn pa3paboTke mporpamMmbl MO OHOJOTHH TEOPETHUYECKYIO OCHOBY JUIS
OTIpEJICIICHHUS] TOJXO0J0B K (OPMUPOBAHUIO COJEPKAHUS Y4eOHOro IMpeaMeTa
«buonorus» cocraBwin: KoHuenrtyaiabHble Tnonoxenus DIOC COO o
B3aMMOOOYCIIOBJIEHHOCTH  II€JIeil, CoJlepKaHus, pPe3yJbTaToB OOydYeHHS U
TpeOOBaHMI K YPOBHIO MOATOTOBKU BBIITYCKHUKOB, MOJIOKEHUS 00 OOIIUX HENIX U
MPUHITUIIAX, XapaKTePU3YIOMUX COBPEMEHHOE COCTOSHHUE CHCTEMBI CPEITHETO
oO1ero oopazoBanusi B Poccuiickoit @denepanu, a TakKe MOJI0OKEHUs O crieliudurke
Owonornu, €€ 3HAYEHWW B TIO3HAHWHM KWUBOM TMPUPOIBI H OOECICUYCHUHU
CYILIECTBOBAHMSI YeJIOBeYeCKOTro o6miecTBa. COrjlacHO Ha3BaHHBIM TOJIOKEHUSIM,
OTIpe/IeIeHbl OCHOBHBIC (DYHKIIMH MPOTPAMMBI IO OHOJIOTUH U €€ CTPYKTYpa.

[Iporpamma no Ouosoruu 1aét NpeCcTaBICHUE O LeNsx, 00 001Iel cTpaTeruu
oOy4eHHs, BOCIMUTAHUS U Pa3BUTHS, OOYYAIOIMIUXCS CPEACTBAMH YYEeOHOTO
npeameta «buonorusy, onpenenseT 00s3aTENBHOE MPEIMETHOE COJIEP)KAHHE, €TO0
CTPYKTYpY, pacmpelelieHue T0 paszieraM W TeMaM, PEKOMEHIYEeMYIO
MOCJIEIOBATEILHOCTh U3yUCHHUS yIeOHOTO MaTepHraia ¢ y9éToOM MEXIPEIMETHBIX U
BHYTPHUIIPEIMETHBIX CBS3CH, JIOTMKHA 0OOpa30BaTEIIBHOTO TMPOIECCa, BO3PACTHBIX
O0COOCHHOCTEH 00yJaronuXCsl.

B nporpamme o 61010THN TaK)Ke YUUTHIBAIOTCS TPEOOBAHUS K TIIAHUPYEMbIM
JUYHOCTHBIM, METaNpeAMETHBIM W TPEIMETHBIM pe3yjbTaTaM oOydeHus B
dhopmMupoBaHUU OCHOBHBIX BUIOB y4eOHO-TI03HABATEIHHOMN
JeATeIbHOCTH/YU4eOHBIX JIEUCTBUM, OOYUYaIOIIMXCS IO OCBOCHHUIO COJICpKaHUS
OMOJIOrMYecKOro 00pa3oBaHMUsL.

B mporpamme mo 6uonorun (10—11 xmaccel, 6a30BbIil YpPOBEHB) peain30BaH
IPUHITUI TPEEMCTBEHHOCTH B H3yYE€HHWU OWOJOTWH, Ojarojapst 4emMy B Hel
MIPOCMATPUBACTCS HANPABICHHOCTh Ha pa3BUTHEC 3HAHWW, CBS3aHHBIX C
GbOpMHpOBaHHEM  €CTECTBEHHO-HAYyYHOTO  MHPOBO33PCHUS,  I[EHHOCTHBIX
OpHEHTAIUN JIMYHOCTH, SKOJIOTHIECKOTO MBIIUICHHUS, IPEACTABICHUN O 3I0POBOM
oOpa3e XM3HM M OEpPEeKHBIM OTHOIIECHHUEM K OKpYXKAIOMmeH MPUPOIHOU Cpere.
[ToaTOMy Hapsimy ¢ U3ydeHHEM OOIeOMOIOTMYECKUX TEOpUM, a TakKe 3HAHUU O
CTPOEHUU >KUBBIX CUCTEM PA3HOI0 PAHra M CYHUIHOCTU OCHOBHBIX MPOTEKAIOIIUX B
HUX MPOIIECCOB B MPOrpaMMe MO OMOJIOTMH YAEIEHO BHUMaHHUE HCIOJIb30BAHUIO



MOJTyYEHHBIX 3HAHWN B MOBCEAHEBHOM JKU3HU JAJISl PEIICHUS MPUKIAIHBIX 337a4, B
TOM YHKcje: NPOPUIAKTHUKH HACIEICTBEHHBIX 3a00JIeBaHUN YeNOBEKa, MEIHKO-
T€HETUYECKOT0 KOHCYJIbTUPOBAaHMs, 000CHOBAHUS HKOJIOTMYECKH 1IEI€CO00pa3HOrO
MOBEJCHUSI B OKpY KaloUeh MPUPOIHON cpefie, aHaIu3a BIUSHUS XO35HCTBEHHON
NESATEILHOCTH YEJIOBEKA Ha COCTOSIHUE MPUPOJIHBIX U UCKYCCTBEHHBIX SKOCHCTEM.
YcuneHne BHUMaHUSI K TPUKIAJAHON HampaBIEHHOCTH Y4eOHOro IMpeaMera
«buonorus» NpoANKTOBaHO HEOOXOAUMOCTBIO 00ECTIEUEHNS YCIOBUM JJIs1 PEILICHHS
OJIHOM M3 aKTyalbHBIX 3aJa4 IIKOJLHOTO OMOJIOTHYECKOTO 00pa30BaHuUs, KOTOpas
npeanosiaraer (GpopMupoBaHue y oOydarouuxcsi ClOCOOHOCTH aJanTUPOBAThCS K
WU3MEHEHUAM JUHAMUYHO Pa3BUBAIOLIErOCS COBPEMEHHOTO MUPA.

buonoruss Ha ypoBHE cpeaHero ooOImero oOpa3oBaHHS 3aHUMAET BaKHOE
Mecto. Ona obOecneuuBaeT (HOpMUpPOBAHUE Y OOYYaIOIIUXCA MPEACTABICHUN O
HAyYyHOW KapTHUHE MHUpa, paclIupsieT U 000O0IIaeT 3HaHUS O KUBOM Mpupoje, eé
OTJIMYUTENbHBIX NPU3HAKAX — YPOBHEBOW OpraHU3allid U 3BOJIOLUH, CO31aET
YCIOBHSl  JUIA: TO3HAaHUS  3aKOHOB  JKUBOW  MPUPOIbI, (POPMHUPOBAHUSA
(YyHKLIHMOHAIBHOM TI'PAMOTHOCTH, HABBIKOB 3J0pOBOTO M 0€30MacHOro odpasa
YKU3HH, YKOJOTUYECKOTO MBILIEHHS, IEHHOCTHOTO OTHOIIECHHSI K dKUBOW MPUPOJIE
Y YEJIOBEKY.

Bonbiioe 3HaueHrne OMOJIOTUSI UMEET TAKXKE JIsl peLICHHs] BOCTIUTATENbHbBIX U
pa3BUBAIOIIMX  3a7ad  CpeaHero  oOmero  oOpa3oBaHMs, COLMAIM3ALUU
oOyuaronmuxcs. M3ydyenue 6uosorun odecrneynBaeT yciaoBus sl (GOpMUPOBaAHUS
WHTEJUICKTYalIbHbIX, KOMMYHHUKAIMOHHBIX W  HMH(POPMAIIMOHHBIX  HAaBBIKOB,
ACTETUYECKON KYJIbTYpBhl, CIOCOOCTBYET WMHTErpaluy OMOJIOTMYECKUX 3HAHUU C
IpECTaBICHUSAMHU U3 IPYTUX yU€OHBIX IPEAMETOB, B YACTHOCTH, (PU3UKHU, XUMHUH U
reorpaguu. Ha3BaHHble TOJIOKEHUS O NpPeIHA3HAYEHUH Y4YeOHOro mnpeaMera
«buonorus» COCTaBUIM OCHOBY /I ONpENEICHUs MOAXOJ0B K OTOOpYy H
CTPYKTYPUPOBAHHMIO €r0 COAEp)KaHWsA, MPEACTaBICHHOIO B Iporpamme IIo
Ouonoruu.

Ot6op coxmepkanusi yueOHOro npeamera «buosjorus» Ha 0a30BOM YpOBHE
OCYHIECTBJIEH C MO3ULUNA KYyJIbTYpOCOOOpPAa3HOrO TOJXO0J/la, B COOTBETCTBUM C
KOTOPbIM OO0y4aroluecs: JOJDKHbI OCBOMTh 3HAHUS M YMEHHUS, 3HAYUMBIE ISt
dbopMupoBaHus OOmEeH KyJIbTYphl, ONpEACNAIONIMe aJeKBaTHOE IOBEICHHUE
YEJIOBEKa B OKPY’KAIOIIECH MPUPOTHON cpejie, BOCTPEOOBAaHHBIE B IMOBCEIHEBHOU
KU3HU U TpakTU4YecKou aestenbHOCTH. Oco0oe MECTO B ATON cUCTeMe 3HAHUU
3aHUMAIOT 3JIEMEHThI COJIEPkKaHUsl, KOTOPbIE CITy>KaT OCHOBOM 71l POpMUpOBaHUS
IIPEACTABICHUM O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MHUpa U
[HEHHOCTHBIX  OpPUEHTAIMSX  JUYHOCTH, CIOCOOCTBYIOIIMX  T'yMaHHU3alUU
OMOJOrNYECKOro 00pa3oBaHUsl.



CTpykTypupoBaHHe cOAepX)aHUs Y4eOHOro Marepuaja B MPOrpaMMe IO
OMOJIOTMM OCYIIECTBICHO € YYETOM NPHOPUTETHOTO 3HAYEHUs 3HAHUU 00
OTJMYUTEIBHBIX OCOOCHHOCTSIX KUBOW MPUPOJIBI, O €€ YPOBHEBON OpraHu3alluu U
HBOJIIOLIMU. B COOTBETCTBUM € 3TUM B CTPYKType yueOHoro npeamera «buonorusn
BBIJICJICHBI CIICYIOLIUE COAEP/KATEIbHbIE TMHNN: «bruoorus kak Hayka. MeTonabl
HAay4YHOIro No3HaHus», «Kietka kak Ouonorumdeckas cucremayn, «OpraHusm Kak
Oouonoruueckas cucreMa», «CucreMa M MHOTooOpa3ne OpPraHuYecKOro MHUpay,
«OBONIOLMS KUBON MPUPOJB», « IKOCUCTEMBI U IPUCYIIUE UM 3aKOHOMEPHOCTH.

Ilenp u3ydeHuss ydyeOHoro mnpeamera «buonorus» Ha 0a30BOM YpPOBHE —
OBJIQZICHUE  OOYYalOUIMMHCS  3HAHUSAMU O  CTPYKTYpHO-(YHKIMOHAIbHON
OpraHu3allid JKUBBIX CHUCTEM pa3HOrO0 paHra M NPUOOPETEHHE YMEHHI
UCIIOJI30BaTh ATU 3HAHMS JJI TPAMOTHBIX JCHCTBUH B OTHOIIEHHH OOBEKTOB
KUBOU MPHUPOABI U PEIICHUS Pa3IMUHbIX KU3HEHHBIX MPOOIIEM.

JlocTmxenue 1esd u3ydeHus: yueOHoro npenmera «buonorus» Ha 6azoBoM
YPOBHE 00€CIIEUNBAETCS PEIICHUEM CIEAYIOIINX 33/]1ay:

OCBOCHHE OOYYaIOIIMMHCS CHUCTEMbl 3HAHUH O OHOJOTMYECKHUX TEOPHUSX,
YUECHHSIX, 3aKOHAaX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBUIIax, CIyKalluX OCHOBOU
Ui (opMHpOBaHUS TMPEACTABICHUI O €CTECTBEHHO-HAYYHOM KapTHHE MHUPA, O
METOJIaX HAay4YHOT'O MO3HAHMs, CTPOEHUH, MHOT000pa3uu U OCOOEHHOCTSIX KUBBIX
CUCTEM Pa3HOr0 YPOBHS OpPraHU3alU{, BBLAAIOUIMXCS OTKPBITHSIX U COBPEMEHHBIX
HCCJICIOBAHUSIX B OMOJIOTHH,

dopMupoBaHue y OOYYarOIIMXCS MO3HABATEIbHBIX, WHTEIEKTyaJIbHbIX W
TBOPYECKUX CIIOCOOHOCTEW B Mpoliecce aHalln3a JaHHBIX O MYyTSIX Pa3BUTUS B
OMOJIOTMM HAy4YHBIX B3IJISI0B, MAEH U MOJAXOJOB K H3YUYEHHMIO JKHUBBIX CHCTEM
Pa3HOTO YPOBHS OpraHu3aluy;

CTAaHOBJIICHHE y oOydaroumxcs oO0mel KyJabTypbl, (YyHKIHOHAIBHOU
I'PaMOTHOCTH, Pa3BUTHE YMEHHM OOBSACHATH U OLICHUBATDH SIBJICHUS OKPYKAIOLIETO
MUpa KUBOW MPHUPOJIBI HA OCHOBAHUH 3HAHUH U OMBITA, IOJTYYEHHBIX IPU U3YUEHUU
Onosoruu;

dbopmupoBaHre Yy OOy4YalOMIMXCAd YMEHHM WUIIOCTPUPOBATh 3HAUYCHHE
OMOJOTMYECKUX 3HAHUW B MPAKTUYECKOM JESITENIbHOCTU YENOBEKa, Pa3BUTHH
COBPEMEHHBIX MEIULMHCKUX TEXHOJIOTUHN U arpoOMOTEXHOIOTHif;

BOCIHUTAHUE YOEKIEHHOCTH B BO3MOXKHOCTH IO3HAHUS UYEJIOBEKOM JKHBOMU
MPUPOJIbI, HEOOXOIUMOCTH OEPEIKHOTO OTHOIICHUS K HEW, COOTIOICHUS ITHYECKHUX
HOPM IpU IPOBEICHUH OMOJIOTMUECKUX UCCIEI0OBaHUM;

OCO3HAaHUE IIEHHOCTH OWOJIOTUYECKUX 3HAHHUM [JIs1 TOBBIIIEHUS YPOBHS
HKOJIOTUYECKOM KYIBTYpPHI, A1 (POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

NPUMEHEHUE MPUOOPETEHHBIX 3HAHUN U YMEHHM B TOBCEIHEBHOM KU3HU IS
OLICHKH ITOCJIEICTBUI CBOEH JESITEIBHOCTHU 110 OTHOLIEHHUIO K OKPYIKaIOIIEH cpeae,



COOCTBEHHOMY 37I0pOBBIO, OOOCHOBaHME M COONIOZIGHHE MeEpP MNPOQPUIAKTUKH
3a00JIeBaHUI.

B cucreme cpemnero oOmiero obOpaszoBanus «buosorus», m3ydaemas Ha
0a30BOM YpOBHE, SIBISETCS 00S3aTENbHBIM YYCOHBIM IMPEAMETOM, BXOISAIIUM B
cOCTaB MpeaIMeTHOM 061acTi « EcTecTBeHHO-HAYYHBIE TIPESIMETHD.

J{nst u3yueHnusi OMoJIOruu Ha 0a30BOM YPOBHE CPEJIHET0 00111er0 00pa3oBaHuUs
otBoauTCs 68 yacoB: B 10 kimacce — 34 yaca (1 gac B Heaeno), B 11 kimacce — 34 yaca
(1 yac B HeneIIO).



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
BUOJIOTUN HA BA30BOM YPOBHE CPEJHEI'O OBIIEIO
OBPA30OBAHUA

Cormacho ®I'OC COO, ycraHaBiaMBaKOTCd TpeOOBaHUS K peE3yJibTaTaMm
OCBOCHUS OOyYaIOIMMHUCA TporpaMM CpeAHero oOliero  o0pa3oBaHUS:
JMYHOCTHBIM, METAIIPEIMETHBIM U MTPEIMETHBIM.

JIMYHOCTHBIE PE3YJbTATDBI

B cTpykType JTHYHOCTHBIX PE3YJIBTATOB OCBOCHUA Mpeamera «buosorusy»
BBIJICJICHBI CIIEAYIONIME COCTABIIAIONINE: OCO3HAHHWE O0YYaIOIIMMUCA POCCUICKON
TPaXJaHCKOW UAECHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEIBHOCTH
U CaMOONPEACIICHUIO, HaJlWyhe MOTHUBAIlMM K  OOy4YeHHI0O  OHOJIOTHH,
I[eJICHANPABICHHOE pPa3BUTHE BHYTPEHHHMX YOEXIEHWM JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IICHHOCTEH M MCTOPUYECKUX TPAJAMIIUN pPa3BUTUS OHOJOTHUECKOTO
3HaHUs, TOTOBHOCTh M CMOCOOHOCTh OOYYarOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JESITEIbHOCTH I[I€EHHOCTHO-CMBICJTOBBIMM  YCTaHOBKAaMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO0  00pa30BaHMs, HAJIMYHAE OKOJOTHYECKOTO ITPaBOCO3HAHMS,
CITIOCOOHOCTH CTaBUTH 1LICJIM U CTPOUTH KU3HCHHBIC TUTAHBI.

JIM4HOCTHBIE PE3yNbTAaThl OCBOEHUS MpeaMeTa «bHOOrus» JOCTUTAIOTCA B
€IUHCTBE YYEOHOM U BOCIHUTATEIHHOM JEATEIBHOCTH B COOTBETCTBUU C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLUMOKYJIBTYPHBIMU, HICTOPUUYECKUMH U JyXOBHO-
HPABCTBEHHBIMU IICHHOCTSMH, IPUHSATHIMA B OOIICCTBE MpaBUIaMU M HOpMaMU
MOBEJICHUSI W CIOCOOCTBYIOT IIpOIlecCaM CaMOIIO3HAHUsS, CAaMOBOCIIMUTAHHS U
CaMOpA3BUTHUSA, PpA3BUTHUA BHYTPEHHEHM TMO3ULMU JIMYHOCTH, NATPUOTHU3MA,
YBAXEHHUS K 3aKOHY M MPABOMOPSAKY, YEIOBEKY TPyJa U CTApLIEMy MOKOJCHUIO,
B3aMMHOTO YBa)KCHHUS, OCEPEKHOTO OTHONIICHHWS K KYyJIbTYPHOMY HACICIUI0 U
TPAAUIIUSAM MHOTOHAIMOHAILHOTO Hapoja Poccuiickon denepanuu, Opupoae U
OKpYXaroUIen cpelie.

JInyHOCTHBIE pe3ybTaThl OCBOEHUsI ydeOHoro mpeamera «buosorus»
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTH 00YYarOITUXCSl PYKOBOCTBOBAThCS
chOpMHUPOBAHHOW BHYTPEHHEW TO3WIIMENH JIMYHOCTH, CHUCTEMOW I[€HHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  yOCKIEHUW, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
OMBITA M OMNbITA JIESITEILHOCTH B MPOILIECCE Peaar3allii OCHOBHBIX HaIpaBJICHUUN
BOCHUTATEJILHON JEATEILHOCTH, B TOM YUCJIE B YACTH:

1) rpa:kaIaHCcKOr0 BOCIIUTAHUSI:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs KaK aKTUBHOTO U

OTBETCTBEHHOTO WICHA POCCUMCKOI0 OOIIECTBA;



OCO3HAHME CBOMX KOHCTUTYITMOHHBIX MTPaB v 00SI3aHHOCTEH, YBAXKCHHE 3aKOHA
U TIPaBOIOPSIKA;

TOTOBHOCTB K COBMECTHOU TBOPUYECKON NEATCILHOCTH MPHU CO3/TaHUN YISOHBIX
MPOEKTOB, PEIICHUH YYeOHbIX U TIO3HABATEJNbHBIX 3a/a4, BBINOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh OTPEACNATh COOCTBEHHYIO TIIO3WIIMIO TI0 OTHOIICHHWIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€

YMEHUE YYUTHIBATh B CBOMX JIEUCTBHUSX HEOOXOJUMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJIEH C Pa3HBIMU YOCKICHUSIMU, KYJIbTYPHBIMUA LIEHHOCTSIMU U
COI[MAIbHBIM MOJIOKEHHEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IIPOIIECCE COBMECTHOT'O BBIMOJHECHHUS
y4eOHBIX, TMO3HABATEIBHBIX U MCCIEAOBATEIBCKUX 3a/lady, YBaXUTEIbHOIO
OTHONIIEHUSI K MHEHHUIO OIMOHEHTOB IMpHU OOCYXIECHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/ICPIKAHUS;

TOTOBHOCThH K TYMaHUTAPHOW U BOJIOHTEPCKOM JEATEIbHOCTH;

2) NIaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUNUCKON IpakIaHCKOU MJEHTUYHOCTH, TAaTPUOTU3MA,
YBAKEHHS K CBOEMY Hapoy, YyBCTBA OTBETCTBEHHOCTH mepea PoanHoi, roproctu
3a CBOM KpaH, CBOK PoavHY, CBOM S3BIK M KYJIBTYPY, IPOIUIOE U HACTOSILIEE
MHOTOHAIIMOHAJBHOrO Hapoaa Poccuuy;

[IEHHOCTHOE OTHOILICHUE K MPUPOTHOMY HACJIEAUIO U MaMSITHUKAM TIPUPO/IBI,
JTOCTUXEHUSM Poccun B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHMBATh BKJIQJ POCCHUHCKUX YUYEHBIX B CTAHOBJICHUE W
pa3BuTHE OWOJIOTWMH, TOHMMAaHHUS 3HAYEHWUS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIEeCTBA;

uaelHas yoexxIEHHOCTh, TOTOBHOCTh K CIYKEHHIO M 3ammuTe OTeuecTBa,
OTBETCTBEHHOCTH 32 €T0 Cyb0Y;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HAaHME JYXOBHBIX IEHHOCTEN POCCUMCKOIO HApPO/Ia;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIIEHMBATh CHUTYAIMI0O M TMPUHUMATh OCO3HAHHBIC pelIeHUS,
OPUEHTUPYSCh HA MOPAITbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTHY;

OCO3HaHHE JIMYHOTO BKJIAJa B IOCTPOCHHUE YCTOMYMBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOIIEHHUE K CBOUM POJMUTENISIM, CO3JJaHUI0 CEMbU Ha OCHOBE
OCO3HAaHHOTO MPUHATHS LEHHOCTEM CEMEWHOM KWU3HU B COOTBETCTBUU C
TpaguuusaMu HaponoB Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKJIIOYAs 3CTETUKY ObITa, HAYYHOTO M
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYa, OOIIECTBEHHBIX OTHOLICHUH;



NOHUMAaHUE AMOLIMOHAJILHOTO BO3JIEHCTBUS )KUBOW IPUPOBI U €€ LHEHHOCTH;

TOTOBHOCTh K CAMOBBIPQ)KEHHUIO B Pa3HbIX BUIAX HCKYCCTBAa, CTPEMJICHUE
IPOSIBIISITH KAYECTBA TBOPUECKOU JTUYHOCTH;

5) ¢usnyeckoro BOCHUTAHUA, (POPMHUPOBAHUS KYJILTYPbI 310POBbSI U
IMOIUOHAIBHOTO 0J1ArONOJTyYHs:

MOHMMAaHUE U peann3aliysi 310pOBOro 1 6€30MacHOro o0pasa )KU3HHU (310pOBOE
NUTaHKUE, COOJIIO/ICHUE TUTUEHUYECKUX MPABUI U HOPM, COATaHCHPOBAHHBIN PEKUM
3aHATHM W OTHbIXa, perysipHas (Qusuyeckas akTUBHOCTh), OEpEKHOTO,
OTBETCTBEHHOTO M KOMIIETEHTHOI'O OTHOIICHHUS K COOCTBEHHOMY (DU3MYECKOMY U
IICUXUYECKOMY 3/10POBBIO;

NOHMMAHUE UEHHOCTH MPAaBWI HHJIMBHUIYAIbHOTO M  KOJJIEKTUBHOTO
0€30MacHOro MOBEICHUS B CUTYalUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIOJICH;

OCO3HaHUE MOCJIEACTBUNA U HENPUATUS BPEIHBIX NPUBBIYEK (yHOTpPEOIECHUS
QJIKOT0JIsI, HAPKOTUKOB, KYpEHUS);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTB K TPY/ly, OCO3HaHHE LIEHHOCTU MacTEPCTBa, TPYAOIIO0HE;

TOTOBHOCTh K AaKTHUBHOH JESITEIIBHOCTU TEXHOJOTUYECKOH M COLMAIBHON
HaIpPaBJIEHHOCTH, CIIOCOOHOCTh MHUIMMPOBATH, IJIAHUPOBATH U CAMOCTOSITEIIBHO
BBITIOJIHATH TAKYyIO JEATEIbHOCTD;

MHTEpEC K Pa3IMYHbIM cepam NnpodhecCHOHANbHON NEATEIbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyayuied mnpodeccun | pealn30BbIBATH
COOCTBEHHbIE KM3HEHHbBIE TUIAHBI;

TOTOBHOCTh M CIHOCOOHOCTh K OOpa3oBaHHI0O W CaMOOOpa30BaHUIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

HKOJIOTUYECKH 11eJIeCO00pa3HOe OTHOIIEHHUE K MTPUPOJE KaK UICTOUYHUKY JKU3HU
Ha 3emiie, OCHOBE €€ CyIIECTBOBAHUS;

NOBBIIICHHE YPOBHS SKOJOTMYECKOM KYJIbTYphbl: MPHUOOPETEHHE OIbITa
IUTAHUPOBAHUSI TIOCTYNKOB M OLEHKM MX BO3MOXKHBIX TMOCJIEICTBUMA ISt
OKPY’KArOIIEN CPEbI;

OCO3HaHHME TJI00aTBHOTO XapakTepa 3KOJOTMYECKHX MpoOjeM M MyTed ux
peLIeHus;

CHOCOOHOCTH UCTIOIB30BATh MIPHOOPETaEMbIe MPU U3YUYEHUH OMOIOTHH 3HAHUS
W yMEHUs TpU  pEIIeHHH TNpoOJieM, CBSI3aHHBIX C  PAIMOHAJIBbHBIM
NPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHUS B MPUPOJIE,
HaIlpaBJIEHHBIX HA COXPAaHEHUE PABHOBECHS B HKOCHUCTEMAax, OXPaHy BHJIOB,
aKOocucTeM, brochepsr);



AKTUBHOE HENPUATUE NEUCTBUN, IPUHOCAILNX BPEA OKPYKAIOLIEW TPUPOTHON
cpene, yMeHHe MPOTHO3UPOBATh HEOIArOMPHUATHBIE SKOJOTHYECKHE MOCIEACTBHS
IPEANPUHUMAEMBIX JEUCTBUI U IPEAOTBPAILATH UX;

HaJIM4KME PA3BUTOIO IKOJIOIMYECKOTO MBILUICHMS, SKOJIOTUYECKON KYJIBTYPHI,
OIbITa NEATEIbHOCTH DKOJIOTMYECKOU HaIIPaBJICHHOCTH, yMEHUs
PYKOBOJCTBOBATbCA MMH B ITO3HABATEIIBHOM, KOMMYHHMKAaTHBHOM M COLMAJIBHOU
IIPAKTUKE, TOTOBHOCTH K YYACTHIO B IIPAKTUUECKOMN JEATEIBHOCTH SKOJIOTMYECKON
HaIIPaBJICHHOCTH;

8) HneHHOCTH HAYYHOIO MO3HAHMS:

C()OPMUPOBAHHOCTb MMPOBO33PEHHS, COOTBETCTBYIOLETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSl HAYKW M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JUAJOre
KYJIbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOEI0 MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPILICHCTBOBAHNUE SI3BIKOBOW M YWTATEIbCKOM KYJIBTYpPbl KaK CpEACTBa
B3aUMOJICUCTBUS MEXY JIFOAbMU U TIO3HAHUS MUPA;

NMOHMMaHWE cheruduKd OWOJIOTMM KaK HayKH, OCO3HAHHUS €€ poJikd B
(GOpMHpPOBAaHUM PALMOHAIBHOTO HAYYHOI'O MBIIIJIEHUS, CO3JaHUU IEJIOCTHOTO
IpEACTaBICHUS] 00 OKpYXalolleM MHpPE KaK O €JUHCTBE MPUPOJbI, YEIOBEKA U
o0miecTBa, B IMO3HAHUM HIPUPOJHBIX 3aKOHOMEPHOCTEH W pElIeHHH MpoOseM
COXPAaHEHMs IIPUPOJIHOIO PAaBHOBECHS,

yOEXKIEHHOCTh B 3HAUMMOCTH OMOJIOTUU JJII COBPEMEHHOW LMBHIIM3AIUU:
oOecrieyeHus: HOBOIO YpPOBHS PAa3BUTUSA MEAMIMHBI, CO3JIaHUE MNEPCIEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  pellaTh pPecypcHble  MNPOOJEMBI  Pa3BUTHS
4eJI0BEYECTBA, MIOUCKA MyTeH BBIXOAA U3 INIOOATBHBIX 3KOJOTMYECKUX MpOoOsieM U
o0ecrieyeHuss  Iepexoja K  YCTOMUYMBOMY — pa3BUTHIO,  pallMOHAJIbHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECYpCOB U (POPMHUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HH;

3aMHTEPECOBAHHOCTh B TMOJYYEHUH OHOJOTMYECKUX 3HAHUHM B LEJIX
NOBBIIICHUSI OOIIEeH KyJbTypbl, €CTECTBEHHO-HAYYHOM TI'PAaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIbHOM TPpaMOTHOCTH OOydaromuxcs, GopMHpyeMOit
PU U3y4YEeHUU OMOJIOTHH;

MMOHMMAHHUE CYLIIHOCTH METOJOB ITO3HAHUS, UCIIOJIB3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BaTh IMOJy4YaeMble 3HAHUA JJs aHaiu3a |
OOBSICHEHMSI SIBICHUIN OKPYXArOIIeT0 MUpPa M MPOUCXOASIINX B HEM HU3MEHEHUH,
yMEHHUE JieflaTh OOOCHOBAHHBIE 3aKJIIOUEHHMS] HAa OCHOBE HAyuyHbIX (DaKTOB U
MMEIOIIMXCS JAHHBIX C LIEJIbIO MTOIYYEHHS JOCTOBEPHBIX BBIBOJOB;

CIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIB30BaTh OMOJIOTUYECKUE 3HAHUSA IS
pelieHus: mpoOsieM B peabHBIX )KU3HEHHBIX CUTYAIIUAX;

OCO3HAaHHWE LEHHOCTH HAYYHOM JESTEIBbHOCTH, T'OTOBHOCTH OCYILECTBIIATH
IIPOEKTHYIO U MCCIIEOBATENBCKYIO AEATEIbHOCTh HHINBUYAIbHO U B IPYIIIIE;



TOTOBHOCTb M  CIIOCOOHOCTh K  HENpPEpPHIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IIOJTYYEHUIO HOBBIX 3HAHUM MO OWOJOrMU B
COOTBETCTBUHM C KU3HEHHBIMH ITOTPEOHOCTIMH.

METAIIPEIMETHBIE PE3YJIBTATbBI

MetanpeameTHble pe3yJbTaThl OCBOEHMsI yueOHOro npeamera «buoiorus»
BKIIIOYAIOT: 3HA4YMMbIE i1 (OPMHUPOBAHUS MHUPOBO33PEHUA OO0YUAIOLIMXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAyYHbIE MOHATHUS, OTPaKArOLIUe
LEJIOCTHOCTh HAy4YHON KapTHHbBI MHUpa M CHEUU(PHUKY METOJOB TO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPTUs, SIBICHHUE, MpOIleCC,
CUCTEMa, Hay4yHbIH (DaKkT, MPUHIMI, TMIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
UCCleI0BaHNE, HAOII0IEHNE, U3MEPEHUE, IKCIIEPUMEHT U IPYTHUX ), YHUBEPCAIbHbBIE
yueOHble JEeHCTBUA (IIO3HABaTENbHbIE, KOMMYHHKATUBHBIE, DPETYJISITUBHBIE),
obecneunBaromue GopMrupoBaHue (yHKIMOHAIBHON IPaMOTHOCTH M COLMAJIBHOM
KOMIETEHIIMM  OOYyYaroluxcs, CHOCOOHOCTh OOy4YaroIUXCsl —HMCIOJIb30BaTh
OCBOCHHBIE MEKIUCLIUIIIMHAPHBIE, MUPOBO33PEHUYECKNE 3HAHUS U YHUBEPCAJIbHBIC
y4eOHbIE IEMCTBUS B TO3HABATEILHON M COLUAIIbHOMN MPAKTHKE.

MeTtanpenMeTHbIE PE3yNbTaThl OCBOCHMSI MPOrPAMMbl CPEIHEr0 OOIIEero
00pa30BaHMsI JOJIKHBI OTPAXKATh:

OBananenue YHHMBEPCAJIbHBIMH y4eOHBIMU NMO03HABATEJIbHBIMH
NEeHUCTBUSIMM:

1) 6a30BbIe JIOrHYECKHE eiiCTBUSI:

CaMOCTOATENbHO  (QOpMyJNIHMpPOBAaTH U aKTyaJM3UpOBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh INPU OCBOCHWHM 3HAHWW NPHUEMBI JIOTMYECKOTO MBIIUICHHUS
(ananuza, cMHTE3a, CpaBHEHHUSI, KJIaccu(uUKalu, 0000IIEeH s ), PACKPHIBATH CMbICI
OMOJOTMYECKUX MOHATUM (BBIAENATh UX XapaKTEpHbIE MPU3HAKW, YCTAHABIIMBAThH
CBSI3U C IPYTUMH MTOHATUSAMH );

ONpENENATh LEIu JEATEIbHOCTH, 3aJaBas IapaMmMeTpbl W KPUTEPHUH UX
JNOCTH>KEHHSI, COOTHOCUTD PE3YJIbTATHI ACATENBHOCTH C TOCTABICHHBIMU LIETSIMU;

UCITOJIb30BaTh OMOJIOTUYECKUE MOHATHUS IS 0ObsICHEHUSI (DAaKTOB U SBJICHUM
YKUBOU IIPUPOLBI;

CTPOUTH JIOTMYECKHE pPACCYKIAEHUS (MHIYKTUBHBIE, IEAYKTHUBHBIE, IIO
aHAJIOTMM), BBIABIIATH 3aKOHOMEPHOCTH W NIPOTHUBOPEYHS] B PacCCMATPUBAEMBIX
SIBJICHUSX, (DOPMYJIMPOBATh BHIBO/BI U 3aKIHOUCHMS,;

IIPUMEHATH CXEMHO-MOJIEIIBHBIE CPEACTBA VISl ITPEACTABIICHUS CYILIECTBEHHBIX
CB3€M M OTHOUIEHMH B H3Y4aeMbIX OHOJOTMYECKMX OOBEKTaX, a TaKxKe
IPOTUBOPEUYHI PAa3HOTO pPOAA, BBIIBICHHBIX B Pa3IMYHbIX HHPOPMAIIMOHHBIX
WUCTOYHHKAX;



pa3palaThiBaTh IUIaH pEIICHUsA MPOOJEMBbI C YYETOM aHaIN3a HMMEIOIIUXCS
MaTepHaIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIIBHOCTh, OLICHUBATh COOTBETCTBHE PE3YJIbTATOB
LEJISIM, OLIECHUBATh PUCKU NOCIIEICTBUN AESITENIbHOCTH;

KOOPAMHHUPOBATH U BBINOJIHATH paOOTY B YCIOBHUSIX PEAIHOTO, BUPTYaJIbHOIO
¥ KOMOWHHPOBAHHOTO B3aUMO/ICUCTBUS;

pa3BUBATh KPEATUBHOE MBIIIIJICHHUE MTPH PEIICHUN KU3HEHHBIX MPOOIEM.

2) 6a30BbIe HCCIEA0BATEIbCKIE TeliCTBUS:

BJIa/I€Th HaBbIKAMU y4€OHO-UCCIIEN0BATENBCKON U MPOEKTHON JESATEIBHOCTH,
HaBbIKAMHU  paspelieHuss npoOjeM, CHOCOOHOCTBIO UM TOTOBHOCTBIO K
CaMOCTOATEILHOMY IOMCKY METO0B PEUICHUS IPAKTUYECKUX 3a7a4, IPUMEHEHUIO
pPa3IUYHBIX METOJIOB IO3HAHUS;

UCIIOJIB30BaTh Pa3JIMYHbIE BUJBl JEIATEIBHOCTH IO MOJYYEHHUIO HOBOIO
3HaHUS, €ro HUHTEPIpEeTalUH, MPeoOpa3OBaHUI0O M TNPUMEHEHUI0 B Y4eOHBIX
CUTYaLMsIX, B TOM YHCIIE IPU CO3/IaHUH YUEOHBIX U COLMAIbHBIX IPOEKTOB;

(GbopMHpOBaTh HAYYHBI TUI MBILLJICHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEM,
KJIFOUEBBIMU MTOHATUSIMU U METO/IAMH;

CTaBUTb M (HOPMYJIHpPOBaTh COOCTBEHHBIE 3aJauyd B 00pa30BaTEIbHOU
NEATEIbHOCTH U XKU3HEHHBIX CUTYaLIHSX;

BBISIBJIAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3ajady,
BBIJIBUTaTh TUIOTE3Y €€ PEeIICHUs, HAXOAUTh apTyMEHTHI JJIsl J0Ka3aTeIbCTBAa CBOMX
YTBEPKJICHHM, 3a/1aBaTh IapaMeTPbl U KPUTEPUU PELLICHHUS;

aHAIM3UPOBaTh IIOJyYEHHBIE B XOJE PELICHHsS 3aJa4d  pe3yJIbTaThl,
KPUTHUYECKH OLIEHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATH N3MEHEHUE B HOBBIX
YCIIOBHSIX;

JaBaTh OLIEHKY HOBBIM CUTYallMsIM, OLIEHUBATh MPUOOPETEHHBIN OIBIT;

OCYILECTBIISTh LEJICHAINIPABICHHbII MOUCK MEepeHoca CPEACTB U CIOCcOo00B
JEHCTBUS B MPO(PECCHOHANBHYIO CPELY;

yMETh MEPEHOCUTh 3HAHUS B TO3HABATEIbHYIO M NPAKTUYECKYHO 00JaCTH
KU3ZHEIEATEeIbHOCTH;

yMETh UHTErPUPOBATh 3HAHUS U3 PAa3HBIX IPEIMETHBIX 00IacTei;

BBIJIBUTaTh HOBBIE WJEH, MpEararb OPUTHMHAIBHBIE MOJIXOJbl U pPELICHUS,
CTaBUTH NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIIKE albTePHATUBHBIC PELICHHUS.

3) pabora ¢ uHpopmaunmeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUYHUKAX MH(pOpMAIMK (TEKCTE YU4EeOHOTro
nocoOusi, HAyYHO-TIOMYJISIPHOW JUTeparype, OHOJOTMYECKHX CIIOBapAX U
CIpPaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHETe), aHAJIM3UPOBAThH
UHGOPMAIIMIO PAa3IMYHBIX BUIOB U (POPM IpeaCTaBICHUS, KPUTUYECKU OLEHUBATh
€€ I0OCTOBEPHOCTh U HETIPOTUBOPEUNBOCT;



(dbopMyIMpoBaTh 3aMpOChl U MPUMEHATH Pa3IUYHbIE METOAbI MPU MOUCKE U
otOope Omosornueckoi WHGOPMAITMH, HEOOXOAMMOU ISl BBITOTHCHHS YICOHBIX
3a/1ay;

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHIA, COBEPIICHCTBOBAThH KYJbTYpPYy aKTUBHOTO MCIIOJIb30BAHUS PA3JIMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITEIFHO ~ BBIOMpATh  ONTUMANbHYIO  (OpMy  TpEACTaBICHUS
ounosiornyeckoi nHGopManuu (CxeMbl, rpadUKu, TUarpaMMbl, TAOJIUIIbI, PUCYHKU U
Jpyroe);

UCIIOJIb30BaTh HAy4yHBIM fA3BIK B KayecTBe CpeAcTBa Mpu padoTe ¢
OMOJOrMyeckod HHPOpMalUUE: TPUMEHATh XUMHUYECKHE, (U3UYECKUE U
MaTE€MaTUYeCKHE 3HAKU W CUMBOJBI, (HOpMyJibl, aOOpeBUaTypy, HOMEHKIATYPY,
UCIONB30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJMYECKHE  CPEICTBA
HarJIsJHOCTH;

BJIAJETh  HABBIKAMM  pAacloO3HaBaHWd M 3allUThl  MHG)OpManuwy,
MH(OPMATMOHHOW 0€30MaCHOCTH JINYHOCTH.

OByaseHue yHMBEPCAJIbHBIMH KOMMYHUKATHBHBIMH J1eHCTBUSMMU:

1) o0mmenne:

OCYIIECTBISATH KOMMYHHUKAIIUU BO BCeX cepax *KU3HU, AKTUBHO y4aCTBOBATh
B JMAJIOTe€ WJIM JUCKYCCUU MO CYIIECTBY OOCykaaemMol TeMbl (YMEHHE 3a/1aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJIEHUSI OTHOCHUTENIbHO BBINOJHEHHUS MpeJiaraeMoin
3aJjauM, YYUTHIBATh MHTEPECHl U COIJIACOBAHHOCThH MO3ULIMHA APYTUX YYaCTHUKOB
JIAAJIoTa WK TUCKYCCUU);

pacrio3HaBaTh HeBepOalbHbIE CpEJICTBAa OOILIEHHUS, MOHMMAaTh 3HAYCHHE
COLIMAJIBHBIX 3HAKOB, MPEANOCHIJIOK BO3HMKHOBEHUS KOH(JIMKTHBIX CUTyaluH,
YMETh CMATYaTh KOHPJIMKTHI U BECTH ITEPETOBOPHI;

BJIAJIETh PA3IMYHBIMU CHOCOOaMU OOIIEHUS U B3aUMOJEUCTBUS, NMOHUMATH
HaMEPEHUs IPYTUX JIIOJIEH, MPOSBIATh YBAKUTEIBHOE OTHOIIEHHE K COOECETHUKY
U B KOPPEKTHOU Gopme hopMyIupoBaTh CBOM BO3PAKEHUS,

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHHUS C HCIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB.

2) coBMeCTHasl 1eITeIbHOCTh:

NOHMMATh U MCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW M MHIUBUIYaIbHOU
paboThI MpU PEIICHUH OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTD
MPUMEHEHUS TPYIIOBBIX (DOPM B3aMMOJEHCTBUS MPHU PEIlIeHUH y4eOHOH 3a1auH;

BbIOMpaTh TEMATUKYy W METOJbl COBMECTHBIX ICHCTBHI C Y4&TOM 0OIIMX
WHTEPECOB, U BO3MOKHOCTEN Ka)K0r0 YJ€Ha KOJUIEKTHBA;

OPUHUMATh LM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIMHUPOBATh ACHCTBUS MO €€ JOCTUKEHHUIO: COCTaBIISATh IJIaH JCHCTBUH,



pacrupenenartb pojid ¢ Y4E€TOM MHEHHH YYaCTHHKOB, OOCYKIaThb pPE3yJIbTaThl
COBMECTHOM padoThI;

OLICHMBATh KAYECTBO CBOETO BKJIA/Ia U KAXI0r0 yYaCTHUKA KOMaH/Ibl B OOIIHIA
pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

Ipe/iaraTb HOBBIE NIPOEKTHI, OLEHHMBAaTh HUIEU C TMO3ULUWA HOBU3HBI,
OpPUTHMHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYUIECTBJIATh IO3UTHUBHOE CTPATETMYECKOE IMOBEJCHUE B Pa3IUYHBIX
CUTYaIMSIX, TPOSBIISITH TBOPYECTBO U BOOOPaKEHUE, ObITh MHUIIMATHBHBIM.

OBJaieHne YHMBEPCATbHBIMH PeryJSTUBHBIMHU ACHCTBUSIMM:

1) camoopranu3anms:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHWS JUIsl BBISBJICHHA NPOOJIEM U UX
pelIeHns B )KU3HEHHBIX U YUEOHBIX CUTYaIUSX;

BbIOMpaTh Ha OCHOBE OHOJIOTMYECKUX 3HAHUI IEJIEBbIE U CMBICIOBBIE
YCTaHOBKH B CBOMX JEHCTBHSX M IOCTYIIKax MO OTHOLIEHWIO K YKUBOW IPUPOJIE,
CBOEMY 37I0POBBIO U 3/I0POBBIO OKPYKAIOIINX;

CaMOCTOATENILHO OCYILIECTBIISATh MO3HABATEIbHYIO JI€ATEIBbHOCTh, BBIABIISTH
npoOJieMbl, CTaBUTh U (HOPMYJIHPOBAThH COOCTBEHHBIC 3a/laul B 00pa30BaTEIbHOM
JEATEIIbBHOCTH M )KU3HEHHBIX CUTYalUsAX;

CaMOCTOSITENIbHO COCTABJIATh IIJIaH PELICHUS TPOOJIEMBI C YUETOM UMEIOLIUXCS
peCypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOUYTCHUH;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

paciupsTh paMKH y4eOHOTO MpeIMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JieN1aTh OCO3HaHHBIN BHIOOD, apTyMEHTHPOBATH €70, OpaTh OTBETCTBEHHOCTh 32
pelIeHuE;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CHOCOOCTBOBaTh (OPMHUPOBAHUIO W MPOSIBICHUIO IIMPOKOW SPYAMIIMHA B
pa3HbIX 00JIACTAX 3HAHWM, TOCTOSHHO TIOBBIIIATH CBOM OOpa30oBaTEIbHBIA U
KYJIbTYPHBIM YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTYyalUsiM, BHOCUTb KOPPEKTUBBI B JIESTEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISM;

BJa/J€Th HABBIKAMU  MO3HABATEJIbHOM  pediekcuu Kak  OCO3HAHMS
COBEPIIAEMBIX JEHCTBH M MBICIUTENIBHBIX MPOLECCOB, HMX PE3yJbTaTOB H
OCHOBAaHMM, MCIOJb30BaTh MPUEMBI peIeKCUU ISl OLEHKU CHUTyalllH, BHIOOpA
BEPHOT'O PEIICHUS;

YMETh OLEHUBATh PUCKM W CBOEBPEMEHHO IPUHUMATH PELIEHUS M0 HX
CHU)KEHMUIO;

IPUHUMATh MOTHBBI W apryMEHThl JPYTMX IpU aHaJIU3€ pPe3yJbTaTOB
JEATEIIbHOCTH;



3) npuHsTHE Ceds M IPYTruX:

IPUHUMATH ceOsl, MTOHUMAsi CBOM HEIOCTaTKH M JOCTOMHCTBA,

NPUHUMATh MOTHBBI W apryMEHThl APYrMX IpPU AaHAINU3E€ pe3yJbTaTOB
NEATEIbHOCTH;

pU3HaBaTh CBOE IIPABO U IMPABO JPYTUX HA OLINOKY;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MUP C TIO3UIMH JPYTrOro YeJIOBeKa.

INPEAMETHBIE PE3YJIBTATDBI

[IpeameTHble pe3ynbTarhl OcBOeHHs nporpammbl COO mo Ouosnoruu Ha
0a30BOM ypOBHE BKJIIOYAIOT crienuduueckue 1 yueOHoro npeamera «buonorus»
HAy4yHbI€ 3HAHUSA, YMEHUS U CIOCOOBI IEUCTBUN MO OCBOCHMIO, HHTEPIPETAINU U
peoOpa30BaHUI0 3HAHMM, BUbI JESITEIBHOCTH IO MOJYYEHUIO HOBOIO 3HAHUS U
IPUMEHEHUIO 3HAHUU B PAa3jMYHbIX YUYEOHBIX CHTyallUsX, & TAKXKE B PEalbHBIX
KU3HEHHBIX CUTYallUsAX, CBSA3aHHBIX C Ouosoruei. B mporpamme mnpenmMerHbie
PE3yNbTaThl IPEACTABICHBI MO T0JIaM 00yUYEHUSI.

[TpenMeTHbIe pe3yabpTaThl OCBOEHUsS yueOHoro npeamera «buonorus» ¢ 10
KJlacce JOJKHBI OTPaXKaTh:

c(OpMHPOBAHHOCThH 3HAHUNA O MECTE U POJIM OMOJIOTMH B CUCTEME HAy4YHOTO
3HAaHUSl ECTECTBEHHbIX HayK, B ()OPMHUPOBAHMM COBPEMEHHOM €CTECTBEHHO-
HAay4YHOM KapTHHBI MHMpPAa M HAyYHOI'O MHMPOBO33PEHHMS, O BKJIAJAE POCCHUMCKUX M
3apyOEKHbIX YYEHBIX-OMOJOrOB B pPa3BUTHE OHOJOTWMH, (PYHKIMOHAIBHOU
IPaMOTHOCTH Y€JIOBEKa JUIsl pEICHUs KU3HEHHBIX 3a/1a4;

YMEHHUE paCKpbIBATh COJAEpKAaHUE OUOJOIMYECKUX TEPMUHOB MU TOHSATHM:
KU3Hb, KJIETKA, OpraHu3M, MeTab0I13M (0OMEH BEIIECTB U IPEBPAILICHUE YHEPTUH ),
romMeoctas (caMoOperyJjsinusi), ypOBHEBas OpraHu3alUsi O KUBBIX  CHCTEM,
CaMOBOCHPOU3BEICHHE (PENPOIYKIIHMSA), HACIEACTBEHHOCTh, U3MEHYHBOCTb, POCT U
pa3BUTHE;

yMEHHE Hu3JIaraThb OWOJIOTMYECKHWE TEOpUH (KJIETOYHAas, XpOMOCOMHas,
MyTallMOHHAsl, LEHTpaJibHas JIOTMa MOJIEKYJSIpHON Ouosoruu), 3axonsl (I
Mengens, T. Moprana, H. V1. BaBunoBa) u ydenus (0 meHTpax MHOTooOpasus H
MPOUCXOXKICHUSI KyJIbTYpHBIX pacTeHuii H. M. BaBunosa), onpenensats rpaHuIbl UX
NPUMEHUMOCTH K KHBBIM CHCTEMaM;

yMEHHE BJaJleTh METOAaMHU HAYYHOI'O MO3HAHUS B OMOJIOTHU: HAOIIOIEHUE U
ONMCAHME YKUBBIX CHCTEM, NPOLECCOB M SBJICHWI, OpraHu3alus U IMPOBEICHHE
OMOJIOTUYECKOT0 IKCIIEPUMEHTA, BHIIBUKEHUE TUIIOTE3bI, BHISABICHUE 3aBUCUMOCTH
MEXIY HCCIEAYEeMbIMU BEJIMYMHAMHU, OOBSICHEHHE IMOJYYEHHBIX pE3yJIbTaToB,
WCIIOJIb30BAaHHBIX HAYYHBIX MOHSITHH, TEOPUA U 3aKOHOB, YMEHHE JI€JIaTh BBIBOJIbI
Ha OCHOBAHMH IMOJIYYEHHBIX PE3YJIbTATOB;



yYMEHUE BBIJEIATh CYIIECTBEHHBIC TPU3HAKA BUPYCOB, KJIETOK MPOKAPUOT U
DYKapHoOT, OJHOKJICTOYHBIX W MHOTOKJICTOYHBIX OpPraHU3MOB, OCOOCHHOCTH
MIPOIIECCOB: OOMEHAa BEIIECTB M MPEBpAIICHUS YHEPTUU B KJIETKE, (DOTOCHHTE3A,
IJIACTUYECKOTO W SHEPreTHueckoro oOMEHa, XEMOCHMHTEe3a, MHTO3a, Meko3a,
OIUIOZIOTBOPEHUS, PA3MHOXKEHHS, WHAUBUAYAIBbHOTO Pa3BUTHS  OpraHuU3Ma
(oHTOTEHER);

yMEHUE MPUMEHATH TOJyYCHHbIE 3HAHUS TSI OOBSICHEHHS OMOJOTHYECKHUX
MPOLIECCOB U SIBJICHUM, JUJISl MPUHATHS MPAKTUUECKUX PEIICHUN B MOBCEIHEBHOMN
JKU3HH C 1IeJIblI0 o0ecreyeHus: 0e30MacHOCTH CBOETO 370pOBbS U 370POBBS
OKPYXKAIOIIUX JIOJIEH, COOMI0/IEHNS HOPM IPAMOTHOTO MOBEJICHUS B OKPY KaIOIIEH
MPUPOTHON cpeze, MOHMMaHHe HEOOXOJMMOCTH WCIOJIB30BAHUS JOCTIKEHUN
COBPEMEHHOMU OHoJI0rNu u OMOTEXHOJIOTHUH TUIS pPalMOHATILHOTO
MPUPOOTIOIH30BAHNUS,

YyMEHUE pellaTh DJJIEMEHTApHbIE T'E€HETUYECKHWE 3aJadyl Ha MOHO- U
TUTHOPUIHOE CKpEIIMBAaHWUE, CICTUICHHOE HACJICIOBAaHNWEe, COCTaBIATh CXEMBI
MOHOTHOPHIHOTO CKPEIIUBAHUS ISl TIPEICKa3aHus HaCJIECIOBAaHUS MPU3HAKOB Y
OpTaHU3MOB;

YMEHHUE BBIMOJIHATH JTA0OpATOpHBIE M TPAKTUYECKUE PadOThI, COOIIOIATH
npaBuia npu paboTe ¢ yueOHbIM U J1a00paTOPHBIM 000PYA0BAHHUEM;

yMEHHUE KPHUTHYCCKH OIICHMBATh ¥ HWHTEPIPETUPOBATH HH(POPMAIIHIO
OMOJIOTUYECKOTO  COJEP)KaHMsI, BKIIOYAMOIIYIO TICEBIOHAYYHBIC 3HAHHWS U3
pPa3TUYHBIX UCTOYHUKOB (CpPEACTBA MAaCCOBOM MH(OpPMAIIUU, HAYYHO-TIOMYJISIPHBIC
MaTepHuaybl), STUYECKHE AaCIEeKThl COBPEMEHHBIX HCCIEAOBaHUN B OHMOJIOTHH,
MeUIMHE, OMOTEXHOJIOTUH;

yMEHHE CO3/1aBaTh COOCTBCHHBIC IMCBMEHHBIC M YCTHBIC COOOIIEHUS,
000011as1 OMOJIOTHYECKYI0 MH(OPMAIIUIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
WCITOJIH30BATh MIOHATUIHBIN armapaTt OMOJIOTHH.

[IpeameTHBIC pe3yNbTaThl OCBOCHMS ydeOHOTrO Tmipeameta «buomnorus» 6 11
Kjlacce TOJDKHBI OTPAXKATh:

c(hOpPMHPOBAHHOCTh 3HAHUW O MECTE W POJIM OMOJIOTHU B CHCTEME HAYYHOTO
3HaHHMS €CTECTBEHHBIX HayK, B (OPMHUPOBAHWH COBPEMCHHOW €CTECTBEHHO-
HAy4YHOW KapTUHBI MHpPAa W HAYYHOTO MHPOBO33PCHHUS, O BKJIAJE POCCUMCKUX U
3apyOEKHBIX yYEHBIX-OMOJOTOB B pa3BUTHE OWOJOTHH, (PYHKIIMOHAIBHOU
I'PaMOTHOCTH YEJIOBEKA TSl PEIICHUS KU3HCHHBIX 3a/1a4;

yMEHHUE PaCKPBIBATh COACPKaHNE OMOJIOTUYECKUX TEPMUHOB M MTOHSATHI: BU]I,
MOMYJISAKS, TeHOMOH, SBOJIONHS, ABWXKYIIME CHUIIBI ((aKTOPhI) SBOIIOINUH,
MIPUCTIOCOOJICHHOCTh OPTaHU3MOB, BHUI000pa30BaHUE, JKOJOTHYECKHUE (PaKTOPHI,
DKOCUCTEMA, TMPOAYLEHTHI, KOHCYMEHTBI, PEAYLEHTHl, [EMu MUTAHUSA,
AKOJIOTHYECKas MUpaMuaa, OuoreoreHos, onocdepa;



yMEHHE H3JaraTh OHOJOTHYECKHEe TEeOpuH (SBOMIOIMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpUs SBOJIOLUUHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apoapieBoro cxonacrtea K. M. bapa, uepenoBaHusl TJIaBHBIX HANpaBICHUN U
nyteit sBomonuu A. H. CesepuioBa, yuenust o 6uochepe B. W. Bepuanckoro),
ONPENENATh T'PAHULIBI UX TPUMEHUMOCTH K KUBBIM CHCTEMAM;

yMEHHE BJaJIeTh METOIaMU HAYYHOTO IMO3HAHUS B OMOJIOTUH: HAOIIOIEHUE U
ONHMCAHUE YKUBBIX CHCTEM, IPOLECCOB U SIBICHHWI, OpraHU3alus U MPOBEICHUE
OMOJIOTUYECKOTO IKCIIEPUMEHTA, BHIIBUKEHUE TUIIOTE3bI, BHISABICHUE 3aBUCUMOCTH
MEXIY HCCIEAYEMbIMU BEIUYMHAMU, OOBSCHEHUE TMOJYYCHHBIX pPe3yJIbTaTOB,
WCIIOJIb30BaHHBIX HAYYHBIX MOHSITHH, TEOPU U 3aKOHOB, YMEHHUE JI€NIATh BBIBOJIbI
Ha OCHOBAHMH IMOJTYYEHHBIX PE3yJIbTaTOB;

YMEHHUE BBIICISATh CYIIECTBEHHBIE MPU3HAKU CTPOEHUS OHOJOTHMYECKHX
OOBEKTOB: BUJOB, MOMYJALUUNA, MPOAYLEHTOB, KOHCYMEHTOB, PpEIYyLIEHTOB,
OMOreolEHO30B U JKOCUCTEM, OCOOEHHOCTH IPOLIECCOB: HACJIEACTBEHHOM
M3MEHYMBOCTU, €CTECTBEHHOIO0 OTOOpa, BHUI000pa30BaHUs, MPUCIOCOOIEHHOCTH
OpraHU3MOB, JIEWCTBHS SKOJOTMYECKHUX (PAKTOPOB Ha OpPraHU3MBI, IEpeHOca
BEIIECTB M TIOTOKA SHEPIHMH B SKOCHUCTEMAaX, AHTPONOIE€HHBIX HW3MEHEHUH B
HKOCHCTEMAX CBOEM MECTHOCTH, KpPyrOBOPOTa BEIIECTB U OMOr€OXMMHUYECKHX
IIUKJIOB B Omocdepe;

yMEHUE MPUMEHATHh MOJYyYEHHbIE 3HAHUS sl OOBSCHEHUS] OMOJOTUYECKUX
IIPOILIECCOB W SIBJICHUM, IJISI NPUHATHS NMPAKTUYECKUX PELICHUN B MOBCEIHEBHOMU
XKU3HU C 1eNplo obOecriedyeHus: 0e30MacHOCTU CBOETO 3J0POBbsi U 3JI0POBbS
OKPY>KaIOIIUX JII0/IeH, COOIOIEHUS] HOPM I'PaMOTHOTO MOBEJCHUS B OKPY KaroLlei
OPUPOJIHON cpene, NMOHUMAHUE HEOOXOIUMOCTH HCIOJIb30BAaHUS JTOCTHIKEHUH
COBPEMEHHOU OMOJIOTUH ISl pAllMOHAIBHOTO MPUPOI0NOJIb30BAHUS;

YMEHHUE pelaTh 3JIEMEHTapHble OMOJOTUYECKHUE 3a/layd, COCTABJISATh CXEMBbI
MEPEHOCa BEILIECTB U YHEPTUH B IKOCUCTEMaX (LIETH MUTAHUSA);

YMEHUE BBIMOJHATh JTA0OPATOPHBIE W TPAKTUYECKHUE PaOOThI, COOIIOIATH
MpaBuJia NMpy padboTe ¢ yueOHBIM U JTaOOPaTOPHBIM 000PYI0BAHHUEM;

YyMEHUE KPUTHYECKH OIIEHMBAThb M HWHTEPHPETUPOBATH HMHPOPMALIUIO
OMOJIOTMYECKOTO  COJEPKAHMSI, BKIIIOYAIONIYIO TICEBJIOHAYYHbIE 3HAHMUS U3
pa3IMyYHBIX UCTOYHHUKOB (CpeACTBa MacCcOBOW MH(OpMAlMU, HAYYHO-TIOMYJISIPHbIE
MaTepuaibl),  paccMaTpuBaThb  TIJ0OaldbHBIE  SKOJOTMYECKHE  MPOOJIEeMbI
COBPEMEHHOCTHU, ((OPMHUPOBATH 110 OTHOIIEHUIO K HUM COOCTBEHHYIO MMO3UIINIO;

YMEHUE CO3/1aBaThb COOCTBEHHbIE IHMCHMEHHBIE M YCTHBIE COOOUICHMUS,
000011asi OMOIOTUYECKYI0 MH(POPMAIINIO U3 HECKOJIbKUX HCTOYHUKOB, TPAMOTHO
WCIT0JI30BATh MOHATUIHBIN anmapaT OMOJOTUH.

COAEPKXAHUE OBYUYEHUA



10 KJIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus xak Hayka. CBsi3b OMOJIOTUH C OOIIECTBEHHBIMH, TEXHHYCCKUMU H
JPYTUMHU €CTECTBEHHBIMH HayKamu, (pusiocodueit, STUKON, ICTETUKON U MPaBOM.
Ponb Ononoruu B popMUpOBaHUU COBPEMEHHOM Hay4yHOU KapTHHBI Mupa. Cuctema
OMOJIOTUYECKUX HAYK.

MeToabl TO3HAHUS KUBOUW MPUPOIbI (HAOIIOIEHHE, SIKCIIEPUMEHT, ONMCAHHUE,
u3MepeHue, Kkiaaccuukanus, MOJEIUpPOBaHUE, CTaTUCTUYECKas oO0paboTka
JTAHHBIX ).

JlemoncTpanum:

[Toptpetsr: Y. lapsun, I'. Menaens, H. K. Konbros, [Ix. Yorcon u @. Kpuk.

Tabnuipl U cxeMbl: «MeTobl TO3HAHUS )KMBOU MPUPOJIBD.

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

[Ipaktuueckass padora Ne 1. «Vcnonb3oBaHWe pa3IUYHBIX METOJOB MpHU
U3YYEHUU OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3aIUA.

KuBbie cuctembl (OMOCUCTEMBI) KaK MpeaMeT u3yueHus: ouonoruu. OTinune
JKUBBIX CUCTEM OT HEOPTaHUYECKOU MPUPOLBI.

CpoiicTBa OMOCHCTEM U MX pa3HOOOpasue. YPOBHU OpraHu3aIiii OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIM, TKAHEBBIM, OPraHU3MEHHBIM, MNOMYJSLIHUOHHO-
BUJIOBOM, SKOCUCTEMHBIHN (OMOTE€0IIeHOTUYECKUH ), OMOCEpHBIA.

JlemoHcTpanum:

Tabmuubl u cxeMbl: «OCHOBHBIE MPU3HAKU JKU3HUY, « YPOBHU OpraHU3AINH
YKUBOM MIPUPOIBD».

O6opynoBanue: moaesb MoJiekyibl JIHK.

Tema 3. XumMuuecKkuii COCTaB M CTPOCHHE KJICTKH.

XUMHUYECKAN COCTaB KIETKU. XHUMHUYECKHE 3JJIEMEHTBI: MAaKpPOJJIEMEHTHI,
MHKPO3JIEMEHTHI. BoJa 1 MUHEpaJIbHBIE BELIECTBA.

OyHKIMK BOABI W MHUHEPaAIbHBIX BellecTB B kieTke. llommepxkanue
OCMOTHYECKOI0 OanaHca.

benku. CoctaB u cTpoeHre OeaKOB. AMUHOKHCIIOTBI — MOHOMEpPHI OEJIKOB.
He3aMeHnMble ¥ 3aMEHUMbIE AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBIA COCTaB. Y POBHU
CTPYKTYphl OCIKOBOW MOJEKynbl (TIEpBUYHASL, BTOPUYHAS, TPETUYHAS W
YeTBEpTUYHAsl CTPYKTypa). XHUMHUYECKHMe CcBoHcTBa OenkoB. buonormueckue
(byHKITUU OETKOB.

depmeHTHl — OMoJIoTHuYecKre Kataiu3aTopsl. CTpoeHne pepMeHTa: aKTUBHBIM
neHTp, cyocrpatHas cnenududHocTh. Kodepmentsl. Burtamunbl. OTimuus
(GhepMEHTOB OT HEOPTaHUYECKUX KAaTaIu3aTOPOB.



VYrieBoibl: MOHOCaXapu bl (TII0K03a, pr003a 1 1e30KCUpr003a), TUcaxapuabl
(caxapo3a, JlakTo3a) W ToJHMcaxapuibl (Kpaxmaj, TJUKOTeH, UEeJUII0I03a).
buonornueckue GyHKIIUU YTIIEBOOB.

Jlunuael:  Tpurauuepuabl, QocPoaunuasl, CcTepouasl. [HapoduiIbHO-
ruapodoOHbie  cBoiicTBa. buonormyeckue ¢yHkumu sunuaoB. CpaBHEHUE
yTIEBOJIOB, OEIKOB M JTUMHUI0B KaK HCTOUHUKOB SHEPTHUH.

Hyxnennoseie kucnorel: JHK wu PHK. Hykmeormaer — MoOHOMEpHI
HyKJIeMHOBBIX KucaoT. Ctpoenue u ¢pyukiuu JJHK. Ctpoenune n ¢pynkuuu PHK.
Bunasl PHK. AT®: ctpoenne u GyHKIUY.

[{urosnorus — Hayka o kierke. Knerounas teopust — npuMep B3auMOJIEUCTBUSA
uei 1 pakToB B HAYYHOM MO3HAHUHU. MeTObl N3yUEHUs KIETKH.

Krerka kak nenaoctHas xkuas cucrema. OO0me npru3Haky KJIETOK: 3aMKHYyTast
HapykHas MmemOpana, Moiekynbsl JIHK kak renerudeckuit ammapar, cucrema
CUHTE3a Oerka.

Tunel KJIETOK: JyKapuoTH4YecKass MW mpokapuotuyeckasd. OcoOEHHOCTH
CTpPOEHHUsI MPOKAapHOTUYECKOM KieTku. KnerouHas creHka Oaktepuil. CTpoeHue
AYKAPUOTUYECKON KJIETKU. (OCHOBHBIE OTJIMYMSL PACTUTEIIBHOM, >XUBOTHOU H
IrpUOHOM KIIETKH.

[ToBEpXHOCTHBIE CTPYKTYPbI KJIETOK — KIJIETOYHAs CTE€HKA, TJIMKOKAIUKC, UX
¢bynkuuu. [Inazmatnueckas meMOpana, e€ ceoricTBa 1 pyHkuuu. [{urtonnasma u eé
opranouisl. OnHoMemOpanHbie opranounbl kietku: OIIC, anmmapart ['ombmxw,
an30coMbl.  [1oyaBTOHOMHBIE OPraHOMABl KJIETKH: MHUTOXOHIPHHM, ILIACTUIBI.
[Ipoucxoxxknenne MUTOXOHApWM u TuiacTua. Buner mmactun. HememOpanHbie
OpPraHoOU/bl KJIETKH: PUOOCOMBI, KIJIETOYHBIM LEHTP, UEHTPUOJIH, PECHUYKH,
KryTUKU. OYHKIMHM OPraHOUAOB KJIETKU. BKiltoueHus.

Anpo — perynaropHslid 1eHTp kieTku. CTpoeHue sapa: saepHas 000JI0UKa,
KapuoIUIa3Ma, XpOMaTHH, SIIPBIIIKO. XPOMOCOMBI.

TpaHCcnopT BELIECTB B KJIETKE.

JdeMoHCTpanuu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIBann, M. IlIneinen, P. Bupxos, JIx.
Yorcon, ®. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Jnarpammel: «PacnpeneneHne XUuMHYECKUX JJIEMEHTOB B HEXKUBOW ITPUPOIEY,
«Pacmpenenenne XuMHYECKUX 3JIEMEHTOB B dKUBOW MPUPOIE».

Tabmuubl u cxembl: «lleproguyeckas TadauIa XUMUYECKUX JIIEMEHTOBY,
«CTpoeHure MoJIeKyJibl BOJIb», «bruocunTes 0enka», « CTpoeHue MoJIeKyJibl OenKay,
«Ctpoenne pepmentay, «Hyknennososie kucnotel. [JHK», «CTpoeHne mMosaexyibl
AT®», «CtpoeHne 3yKapuOTUYECKON KIIETKN», «CTpOoeHHE >KMBOTHOM KIIETKH,
«CTpoeHre pacTUTENbHON KIETKW», «CTpoeHHe MNPOKApUOTUYECKON KIIETKNY,
«CtpoeHue sapa KIEeTKn», « Y IeBOAbD), «JIMIuasD.



ObopynoBaHue: CBETOBOM MHMKPOCKON, OOOpyAOBaHWE [JIsl MPOBEICHUS
HAOMIOICHUH, W3MEpPEHHH, HKCIEPUMEHTOB, MHKpPONpENapaTrbl PpPacTUTEIbHBIX,
YKUBOTHBIX U OAaKTEpUATIbHBIX KIIETOK.

JlaGopaTopHble U MpaKTHYECKHE PadOThI:

JlabopatopHas pabora Ne 1. «M3yueHue KaTaqIuTUYECKONM aKTUBHOCTH
dbepMeHTOB (Ha MPUMEPE aMIIIa3bl UK KaTajaasbl)y.

Jlabopatopuass pabora Ne 2. «l3ydeHuwe CTpOCHHS KJICTOK pACTEHUH,
YKUBOTHBIX M OakTepHil MoJ, MUKPOCKOIIOM Ha TOTOBBIX MHUKpONpernaparax M HX
OMHICAHUEY.

Tema 4. ’/KusHenessTeIbHOCTb KJIECTKH.

OOMeH BENIeCTB, WM METa00IN3M. ACCUMUIIALNS (TUIACTUYECKUM OOMEH) U
JUCCUMWIAIUA (PHEpreTuueckuii oOMEH) — JIB€ CTOPOHBI €IMHOrO IMpolecca
Merabonu3ma. Poib 3aKOHOB COXpaHEHHs BEIIECTB U DHEPTUM B IMOHUMAHUU
MeTabom3ma.

Turnbel oOMeHa BelecTB: aBTOTPO(HBIN U reTepoTpodHbIi. Poib (hepMeHTOB B
O0OMEHE BEILIECTB U MPEBPAIICHUH SHEPTUH B KIIETKE.

®ortocunTe3. CBeroBas U TeMHOBasg (a3pl (doTocuHTe3a. Peakuuu
¢orocunTeza. IpdekTuBHOCTh (HOTOCHHTE3a. 3HaUeHUE (HOTOCUHTE3A AJIS HKUZHU
Ha 3emuie. Biausiaue ycioBuii cpenasl Ha (OTOCUHTE3 U CIOCOOBI TOBBIIIEHUS €T0
MPOJAYKTUBHOCTH Y KYJBTYPHBIX PACTEHUM.

XeMOCUHTEe3. XEeMOCUHTE3UpYIole OakTepuu. 3HAaUeHHEe XEeMOCHHTE3a IS
YKU3HH Ha 3emIe.

OHepreTudeckuii oOMeH B KieTke. PaciiernsieHue BeliecTB, BbIIEICHHE U
aKKyMYJUPOBAHHE SHEPTUH B KIJIETKE. DTaIbl YHEPreTHIECKOro oOMeHa. [ mukonms.
bpoxxenne u ero Bunbl. KucnopogHoe oKuClI€HHE, WIM KIETOYHOE JbIXaHUE.
OxucnurensHoe GocopunrpoBanne. IPHEKTUBHOCTh FHEPIETUIECKOTO OOMEHA.

Peakumm wmatpuuyHoro cumHTe3a. ['eHermueckas wuHbopmanus u JIHK.
Peanuzanmsi reHetudeckoil nHopmanmu B KiIETKe. [ eHETHYECKUW KOJ U €ro
cBoiicTBa. Tpanckpunuus — Marpuusblii cuHTe3 PHK. Tpancnsuus — Guocunres
Oenka. Ortanbl TpaHcasuuu. KoaupoBanwe amMuUHOKUCIOT. Posb pubGocom B
OonocuHTese Oenka.

Hexnerounsie ¢popmbl xu3HU — BUPYChl. ctopust oTkpsiTus Bupycos (/1. U.
WBanoBckuit). OCOOCHHOCTH CTPOCHHMS M JKHU3HEHHOTO IIMKJIA BHUPYCOB.
baktepuodaru. bonesHu pacTeHui, JKUBOTHBIX M YEJIIOBEKA, BBI3bIBAEMbIC
Bupycamu. Bupyc ummynoneduiura yenoseka (BMIY) — BozOyautens CIIM/a.
OOpatHast ~ TpaHCKpWILMA, peBepraza u  uHTerpasa. [Ipoduiaktuka
pacrnpocTpaHeHHs] BUPYCHBIX 3a00JI€BaHUI.

JlemoHcTpanum:

[Toptpetsl: H. K. Konbnos, . . UBanosckuii, K. A. Tumupszes.



Tabmuubr u cxembl: «Tunel nutanusy, «Metabomuzm», «MUTOXOHIAPHUSIY,
«OHepreTnyeckuii oOMen», «Xioporutacty, «DotocunTes», «Ctpoenue JIHK»,
«Ctpoenue u pyHKIHOHHpPOBaHUE TeHa», «CuHTe3 Oenkay, «I eHeTHUecKuid Komy,
«Bupyco», «bakrepunodarn», «Ctpoenne u xku3HeHHbIM nuki Bupyca CIIN/da,
oaktepuodaray, «Pemmukarus JJHK».

ObopynoBanue: moaenu-anmumkanuu «Yasoenue JHK u Tpanckpunimsy»,
«buocunTes 6enka», «CTpoeHue KIeTKu», Mojeib cTpykTypsl JJTHK.

Tema 5. Pa3aMHokeHMe M MHAUBUAYAJbHOE PAa3BUTHE OPTAaHU3MOB.

KieTouHbl 1UKJ, WU JKU3HEHHBIM LUKI KiIeTku. MHTepdaza u mMutos.
[Ipouieccrl, mpoTekaromue B uHTepdaze. Perumkainus — peakuus MaTpUIHOTO
cunteza JIHK. Crpoenne xpoMocoM. XpOMOCOMHBI Ha0Op — KapHOTHIL
JunnouaHeli M TalvIOWAHBIA ~ XPOMOCOMHBIE  HA0Opbl.  XpOMaTHUJIbI.
[{uTosIOTMUECKHE OCHOBBI PAa3sMHOXKEHUS W  HWHIUBUIAYAJIbHOIO  Pa3BUTHUA
OpPraHU3MOB.

Henenne knetkn — muto3. Craguu mutosza. IIponeccsl, nmpoucxonsmue Ha
Pa3HBIX CTAAUSIX MUTO3a. BUOTOrMYECKU CMBICT MUTO3A.

[Iporpammupyemasi rubenb KIETKH — arnomnTo3.

®opMbl pa3MHOKEHUSI OPraHU3MOB: Oecrosioe U nosnoBoe. Bunabl Oecronoro
Pa3sMHOXEHUS: JICJICHUE HAJABOE, IIOYKOBAaHUE OJHO- W MHOTIOKJIETOYHBIX,
cropooOpa3oBaHue, BEI€TATUBHOE pa3MHOXKEHHE. VICKyCCTBEHHOE KIIOHMPOBaHHUE
OpPTaHMW3MOB, €r0 3HAYEHNE JJIS1 CEJIEKIINH.

[TonoBoe pa3MHOKEHUE, €T0 OTINYHS OT OECIIOJIOTO.

Meiio3. Cranuu meio3a. [Ipouecchl, MpOUCXOAIINE HA CTaAusX Meno3a.
IToBenenne xpomocoM B Meno3e. Kpoccunrosep. buomormyeckuid CMBICT H
3Ha4YeHUE Meno3a.

["ameTorenes — mnpouecc 0Opa3oBaHUs MOJOBBIX KJIETOK Yy >KUBOTHBIX.
[TomoBbie Kene3bl: CEMEHHUKU U SIMYHUKU. OOpa3oBaHWE W Pa3BUTHE TOJOBBIX
KJIIETOK — TaMeT (CIiepMaro30ui, SIMIEKIETKAa) — CHEepPMATOre€HE3 M OBOIEHES.
OcoOEHHOCTH CTPOCHMS SWILIEKIETOK U crepMaTo30uaoB. OIuiog0TBOPEHHE.
ITaprenorenes.

WunuBuayanbHoe pa3BuTHE (OHTOreHe3). OMOpPHOHAIBHOE  pa3BUTHE
(amOpuorenes). Drtarnbl SMOPHOHATBFHOTO PA3BUTHS Y TMO3BOHOYHBIX JKUBOTHBIX:
npobiieHue, racTpyisuusi, opraHoreHe3. IloctamOpuonanbHOe pa3Butue. TuUIbI
NOCTAMOPHUOHAIBHOTO Pa3BUTHS: MpAMOE, HempsiMoe (IMYMHOYHOE). BnusHue
Cpellbl Ha pa3BUTHE OPraHU3MOB, (PAKTOpPbHI, CHOCOOHBIE BBI3BIBATH BPOKIEHHBIC
YPOJICTBa.

Poct u pasButne pacteHuil. OHTOr€HE3 LIBETKOBOIO PACTEHHS: CTPOCHHE
CEMEHH, CTA/INM PA3BUTHS.

JdeMoHCcTpanuu:



Tabmumpt 1 cxembl: «Dopmbl pa3MHOXKEHHUS OpPraHU3MOBY», «J[BoitHOE
OIUIOJIOTBOPEHUE y LBETKOBBIX paCTeHUW», «BereraTuBHOE pa3MHOKEHUE
pacteHuit», «Jlenenne kieTku Oaktepui», «CTpOEHHE TMOJOBBIX KIETOK,
«Ctpoenne xpomocoMbl», «Knertounwrii nmukin, «Pemnmukanus JHK», «Mwutosy,
«Meiosy, «IIpsmoe u HenpsiMoe pa3BUTHE», «['aMeToreHe3 y MIEKOMUTAOIINX U
yeoBeKay, « OCHOBHBIEC CTAIMM OHTOTEHE3a».

O6opynoBanue: MHKPOCKOTI, MHKPOITPENAPATHI «CrnepmaTo30u bl
MJIEKOIIUTAIOLIETO», «SIHIeKIeTka MieKonuTaromero», «Kapuoknnes B KJIETKax
KOpEIlIKa JIyKa», MarHuTHas MOJENb-alIUInKauus «/leleHue KIeTKu», MOJEIb
JAHK, monenp meTada3zHoi XpoOMOCOMBI.

JlaGopaTopHbie U MPaKTHYECKHE PadOThI:

JlaGoparopHas pabora No 3. «HaOmiomeHume muTO3a B KJIETKAaX KOHYHKA
KOpEILIKA JIyKa Ha TOTOBBIX MUKPOIIPENapaTaxy.

JlabopatopHas pabora Ne 4. «M3ydeHuwe CTpOEHHS TMOJOBBIX KIETOK Ha
TOTOBBIX MUKPOTIPENapaTaxy».

Tema 6. HacsiencTBEHHOCTH M U3MEHYUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeTUKU. Mctopus pa3sutus reHeTukd. Ponbs nuTosoruun
U OMOpPUOJIOTUM B CTAaHOBJICHMM TE€HETUKU. BKiam pocCHMCKUX U 3apyOeKHBIX
y4EHBIX B pa3BUTHE TEHETUKH. MeToAbl TEHETHKH (TUOPHUI0IOTHYECKUH,
IUTOT€HETUYECKUM, MOJEKYJISIpHO-TeHeTHUeCKhi1). (OCHOBHBIE T'€HETHYECKUE
noHsTUsA. [ eHeTn4yeckasi CHMBOJIMKA, UCTIOJb3yEMasi B CXEMaxX CKPEIIMBAHUMN.

3aKOHOMEpPHOCTHU HAcJIeI0BaHUsl MPU3HAKOB, yYCTaHOBIIEHHbIE . MeHnaenem.
MonorubpuiHoe CKpenMBaHue. 3aKoH eAauHooOpa3usi THOPHUIOB TEPBOTO
nokosneHusd. [IpaBuino qoMUHUPOBaHMS. 3aKOH PACIICIUICHUS IPU3HAKOB. [ nnore3a
YUCTOTHI raMeT. [1oTHOE M HEMOJIHOE TOMUHUPOBAHUE.

JuruOpuaHoe  CKpelIMBaHWE. 3aKOH  HE3aBUCHUMOTO  HaCJEOBaHUS
npu3HakoB.  lluToreHeTHueckue  OCHOBBI  JUTHOPUIHOTO  CKPEIIMBAHUS.
AHanuzupytolee ckpeumpanue. Mcnoib30BaHrne aHATU3UPYIONIETO CKPEIIMBAHUS
JUJISL OTIPEICJICHHS TEHOTHIIA OCOOH.

CuernnieHHOe HacneAaoBaHue rnpu3HakoB. Padorta T. Moprana no cuenjieHHOMY
HACJIEIOBAHUIO T€HOB. HapylieHue ClenaeHns TeHOB B pe3yJbTaTe KPOCCUHIOBEPA.

XpOMOCOMHas TEOpHUsI HACIEACTBEHHOCTH. | €HEeTUYECKHUE KapThl.

['enetuka mosia. XpoMOCOMHOE ONpeAesieHUE Mmojia. AyTOCOMBI U TOJOBBIC
XpoMocoMbl. ['omMorameTrHsle W TreTeporaMeTHbie OpraHu3mbl. HacnenoBaHue
MIPU3HAKOB, CLICTJIEHHBIX C MOJIOM.

N3meHnunBOCTh. BBl N3MEHYMBOCTHU: HEHACIIECICTBEHHAS U HACJIEACTBEHHAS.
Ponp  cpempl B HEHAcCIEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpHUCTHUKA
MOIU(PUKAIIMOHHON U3MEHUYUBOCTH. BaprallnoHHBIN psia M BapuallMOHHAsT KpUBas.



Hopma peakuun npusHaka. KonuecTBEHHbIE M KAYECTBEHHBIE MPU3HAKU U UX
HOpMa peakimu. CBOMCTBA MOAU(PUKAITMOHHON H3MEHYHUBOCTH.

HacnenctBeHnHasi, wiM TEHOTHIMYECKas, W3MEHUYMBOCTh. KomOwHaTHBHas
W3MEHYUBOCTh. Melo3 W TMOJIOBOM TMpolecC — OCHOBAa KOMOMHATHUBHOM
M3MEHYUBOCTU. MyTallmoHHasi U3MEHUMBOCTh. Kitlaccudukanus MyTaiuii: TeHHBIE,
XPOMOCOMHBIE, TeHOMHBIE. HacToTa U NMpUYuHbI MyTanuil. MyTtareHuble (pakTopsl.
3aKOH TOMOJIOTMYECKHUX PAIOB B HacieAcTBeHHOW n3MeHunBoctd H. M. BaBuiioga.

BHesinepHas HaclIeICTBEHHOCTh U U3MEHYUBOCTb.

['enetuka yenoBeka. Kapuorum denoBeka. OCHOBHBIE METOAbl TEHETUKH
YeJIOBEeKa: TeHeaIOrMueCKui, OJIM3HEIIOBBIN, IMTOT€HETUYECKHM, OMOXUMUYECKUH,
MOJIEKYJIIPHO-TEHETUUECKHM. CoBpemenHOE ONPENICIICHHE reHOTHUIA!
MTOJTHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIUPOBAHUE, B TOM YHCIJIE C IMOMOIIBIO
[M[[P-ananu3a. HacnencTtBeHHble 3a00jieBaHUSI 4YEJIOBEKAa: TeHHBbIE OO0JIE3HHU,
OOJIe3HH C HACJEACTBEHHOM MPEIpacroyioKEHHOCThIO, XPOMOCOMHBIE OO0JIE3HHU.
Comartnueckue M TreHepaTuBHbe MyTanuud. CTBOJOBBIE KJIETKHU. [IpuHIUTIBI
3I0pPOBOTO 00pa3a KU3HU, TUATHOCTUKH, NMPO(UIAKTUKH U JICYCHUS T€HETUYECKUX
Oosie3Hel. MeauKo-TeHeTUYeCKOe KOHCYJIbTUPOBAHHUE. 3HAYEHUE MEIUIIMHCKON
TCHETHKH B MPEAOTBPAIICHUY U JICUEHUU TeHETUUECKUX 3a00JIeBaHUN YEIOBEKa.

JdeMoHCTpaum:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne @pus, C. C. YerBepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBunos.

Tabnuibl u cxembl: « MOHOTHOPHUIHOE CKPEIIMBAHKE U €T0 ITUTOTCHETUYECKasT
OCHOBa», «3aKOH PaCUICIJIEHUS U €r0 HUTOr€HETUYECKask OCHOBa», «3aKOH YHUCTOTHI
rameT», «/urnbpuanoe ckpemmBanuney, « [ {luronorunueckne 0CHOBBI TUTHOPUTHOTO
CKpelmMBaHus», «Menos», «B3auMoaencTBre amieabHbIX TEHOBY, «I eHeTnuecKue
KapThl PACTCHUM, )KUBOTHBIX U 4YeJOBEKay, «['eHeTnka mona», «3aKOHOMEPHOCTH
HAaCJIIEJIOBaHUsI, CLUEIUICHHOTO C TMOoJoM», «KapuoTUIbl YenoBeKa U KUBOTHBIXY,
«Bugpl m3menunBocTH», «MoaudukanmoHHas U3MEHYMBOCTHY, «HacnemoBanwue
pesyc-daktopay, «I'eHeTuka rpyIm KpoBu», « MyTalluOHHAsI U3BMEHYUBOCTHY.

O6opynoBanue: Mojenu-anmiukanun «MOHOTUOpUIHOE CKpEelIMBaHUE,
«Henonnoe nomuHupoBanue», «Jurubpunnoe ckpemmBanuey», «llepekpéct
XPOMOCOMY, MEKPOCKOTI 1 MUKpoTipenapart «Jlpo3odumnay (Hopma, MyTariu GopMbl
KPBUIBEB M OKPACKH Tela), repoapuii «['opox moceBHOM.

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

JlaGoparopHas pabotra No 5. «M3yueHuwe pe3yJbTaTOB MOHOTHOPUIHOTO U
JTUTHOPUTHOTO CKPEIUBAHUS Y IPO30( I HA TOTOBBIX MUKPOIIPETapaTax.

JlabopaTtopHas pabora Ne 6. «M3yuenne MoauuKaIMOHHON N3MEHUNBOCTH,
MMOCTPOEHHUE BAPUALMOHHOIO Psila U BAPUALIMOHHON KPUBO.



JlaGopatopHas padotra Ne 7. «AHanu3 MyTanuii y Ipo30(Quiibl Ha TOTOBBIX
MUKpOIpenapaTaxy.

[IpakTueckass pabora Ne 2. «CocraBieHWE UM aHAIU3 POJOCIOBHBIX
YEJIOBEKA.

Tema 7. Cenexkuusi opranu3mon. OCHOBbI OMOTEXHOJIOTHH.

Cenekuus Kak HaykKa W IMpolecc. 3apOKICHUE CEICKIUU U JTOMECTUKAIIMS.
VYuenue H. Y. BaBuiioBa o ieHTpax MpOUCXOKACHHUS 1 MHOIO0Opa3us KyJIbTYPHBIX
pactenuii. LIeHTpbl NpOUCX0XKAEHUS JOMAIIHUX KUBOTHBIX. COpT, MOpOJA, IITAMM.

CoBpeMeHHbIE METO/IbI CeIeKIUU. MacCoBbIi U MHAUBUAYAIBHBIN OTOOPHI B
CEJICKIMU PACTEHMM M KUMBOTHBIX. OLEHKa 3KcTepbepa. biam3kopoACTBEHHOE
cKkpeluBaHue — uHOpuAMHT. Yucras nuHus. CKpelIMBaHUE YHUCTBHIX JIUHUU.
['erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpelMBaHHE — ayTOPUAMHI.
OTtnanénnast rudbpuansanus u e€ ycnexu. MIckyccTBeHHbII MyTareHes u nojyyeHue
HOJIATIONIOB. JIOCTHKEHNUS CENEKIIMH PACTEHUM, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buoTrexHonorus kak oOTpaciab MPOU3BOACTBA. |'€HHAs HMHKXEHEpHUs. ITarbl
co3ganusi pexomOuHantHoM JIHK wu TpaHcrennsix opranu3zMoB. Kierounas
uHxeHepus. Kierounble KyapTypbl. MUKPOKIOHAIBHOE PAa3MHOKEHUE PACTEHUU.
KiioHupoBaHue BBICOKOIIPOIYKTUBHBIX CEJIBCKOXO3AMCTBEHHBIX OpPraHU3MOB.

Okonoruueckne W dtudeckue  mpoosmembl. MO -  reHeruyecku
MOU(DUITUPOBAHHBIE OPTAHU3MBI.
JemoHncTpanuu:

[Toptpersr: H. 1. Basunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. O.
HBaHOB.

Tabmuubr u cxembl: kKapta «lleHTpbI MPOMCXOXKIECHUS W MHOTOOOpa3us
KYJIbTYPHBIX pacTeHuit», «Ilopoapl 1oMamHuX KUBOTHBIX», «COpTa KyJIbTYPHBIX
pactenuity, «Otnanéunas rudpuauzamnusy, «Padotsl akanemuka M. @. MIBanoBay,
«Ilomumnongus», «OO0bekThl OWoOTEexHOMOTHMY, «KileTouHbIe KYyIbTYpHl W
KJIOHUpOBaHue», « KoHCTpyrnpoBaHue U NEPEHOC TEHOB, XPOMOCOM) .

O06opynoBaHue: MYJISDKH TUIOJ0B U KOPHEILIOAOB AUKUX (DOPM U KYJIbTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX035IUCTBEHHBIE PACTCHUS.

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

Okckypeust «OCHOBHBIE METOAbl M JOCTHXKEHUSI CENEKIMU PACTEHUU U
YKUBOTHBIX (Ha CEJIEKIIUOHHYIO CTaHIMIO, IJIEMEHHY IO bepmy,
COPTOUCIIBITATENIbHBIA ~ Y4acTOK, B TEIUIMYHOE XO3SUCTBO, JIaDOpaTOpUIO
arpOyHUBEPCUTETA WJIM HAYUYHOTO ILICHTPA)».

11 KIIACC

Tema 1. DBOJTIONMOHHAA OMOJIOTHAL.



[IpeanocbuUlKM BO3HUKHOBEHMS 3BOJIOLHMOHHON TEOPUH. DBOJIIOIMOHHAS
Teopusi U €€ MecTo B OHOJOrHH. BiusHue 3BOJIONMOHHON TEOpUU HA Pa3BUTHE
OHOJIOTMU U APYTUX HAYK.

CeuzerensctBa  »BOONUU. [lameoHTONIOrMYECKHE:  ITOCIIEI0BATEIbHOCTD
NOSIBJICHUS BHUJOB B MaJCOHTOJIOIMYECKON JIETONMCH, NEPEXOJHBbIE (OPMBIL.
buoreorpadudeckue: cxoacTBo 1 pazinnune payH u Gaop MaTepUKOB U OCTPOBOB.

OMOpHONIOrMYecCKre: CXOACTBA M pa3iuyuusi SMOPHOHOB pa3HBIX BHJIIOB
II03BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKHE: T'OMOJIOTUYHBIC, AHAJIOTMYHBIC,
pYJIMMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJEKYISIPHO-OMOXUMHUYECKUE: CXOJICTBO
MEXAaHU3MOB HACJEJICTBEHHOCTH U OCHOBHBIX META0OJIMYECKUX IyTeH y Bcex
OpraHU3MOB.

OomonnoHHas Teopus Y. JlapBuna. IlpeanochUlkM  BO3HUKHOBEHUS
JapBUHM3MaA. J[BWKyIIME CHUJIBI 3BOJIOUMU BUJIOB 1o JlapBuHY (M30BITOYHOE
Pa3MHOXKEHHE IIPU OIPAaHUYEHHOCTH PECYPCOB, HEONpeeiIEHHAass W3MEHYMBOCT,
O0opb0a 3a CyIeCTBOBAaHHE, €CTECTBEHHBIN 0TOOD).

Cunrernueckas teopus 3Bosouu (CTI) u €€ OCHOBHBIE MOJIOKEHHUS.

MuxkpoaBostonus. [lomymnsus kak eAMHUIA BUAA U SBOIIOLUU.

JBuxyue cuibl (pakTopbl) SBOJIIOLMHA BUJIOB B mpupoje. MyTallMOHHBIN
Ipolecc M KOMOMHATHBHAs WM3MEHUYMBOCTb. llomynsnnoHHBIE BOJHBI U Apend
reHoB. M301us 1 MUrpanus.

EcrtecTBeHHbII 0TOOp — HamnpaBisiomuii Qakrop 3Bomouud. DPopMbl
€CTECTBEHHOTO 0TOOpA.

[Tprcnoco0aeHHOCT OpPraHU3MOB Kak pe3ynbTar 3Bodtonuu. Ilpumeps
MPUCTIOCOOJICHUI Y OpraHu3MOB. ApoMoph03bl U HAHOATATITAIIIH.

Bun wu BumooOpazoBanue. Kputepun Buma. OcHOBHbIE  (OpPMBI
BUJ1000pa30BaHus: reorpaduueckoe, IKOJI0THYeCKoe.

Maxkpossomonust. PopMbl  3BoOTIOUMU:  (UIETUYECKAs, JAUBEPreHTHasd,
KOHBEpreHTHasi, napaienbHas. HeoOpaTuMocTh 3BOMIOIMH.

[IpoucxoxieHne OT HecleuHaTn3UpOBaHHbIX MpenkoB. IIporpeccupyromas
crenuanu3anus. AJanTuBHas paguarus.

JdeMoHCTpanuu:

[Toptpetst: K. JIunnei, XK. b. Jlamapk, Y. Japeun, B. O. Kosanesckuii, K. M.
bap, 3. I'ekkenb, . Mronnep, A. H. Ceepiios.

Tabnuib! U cxembl: «Pa3BuTHE OpraHUYEecKOro Mupa Ha 3emiie», «3apoIbIIIu
MO3BOHOYHBIX  JKMBOTHBIX»,  «ApxeonTepukc», «Popmbl  OopbObI  3a
cylecTBoBaHue», «EcrecTBeHHBI 0TOOP», «MHOroobpasue cCOpToB pacTeHHID»,
«MHorooOpasue  mopoa  KUBOTHbIX»,  «[lomymsmum»,  «MyTtaunonHas
U3MEHYUBOCTB», «Apomopdossl», «Mnumoamanrtamum», «OOmas aereHepamus,
«/IBmwxymue cwibl 3Bosonun», «Kapra-cxema wapmpyra nyremectsus Y.



Jlapsunay, «boppba 3a cymectBoBaHue», «IIprcrnocoOIeHHOCTh OPTraHU3MOBY,
«I'eorpaduueckoe BunooOpa3zoBaHue», « IKOJIOTUIECKOE BU000PAa30BAHUE).

ObopynoBaHue: KOJUICKIMSI HACEKOMBIX C Pa3IMYHBIMH THIIAMU OKPAacCKH,
Ha0Op IUIOAOB U CeMsiH, Kosuiekius «[Ipumepsl 3alUTHBIX MPUCITIOCOOJIECHUN Y
KUBOTHBIX», MOJeNb «OCHOBHBIE HAIPaBJICHUS BOJIIONUN», O0BEMHAS MOJEIb
«CTpOeHre rOJIOBHOTO MO3Ta MO3BOHOYHBIXY.

buoreorpaguyeckass kapra wwupa, KouleKIus «DOpMBI COXpaHHOCTU
MCKOMAEMbIX JKMBOTHBIX M pacTeHuil», wmonaenb anmmkanus «llepekpéct
XpOMOCOMY, BJIaXHbIE IipenapaTsl «PazButre HacEKOMOro», «PazBUTHE JISTYIKIY,
MuKkponpenapar «JIpozoduiia» (Hopma, MmyTanuu GopMbl KPUIHEB U OKPACKH TEA).

JlaGopaTopHbie U MPaKTHYECKHE PadOThI:

JlaGoparopuas pabora Ne 1. «CpaBHeHHE BHAOB IO MOP(POJIOTHYECKOMY
KPUTEPHUIO».

JlaGoparopHas pabota Ne 2. «Onucanue npucnocodJeHHOCTH OpraHu3Ma u eé
OTHOCUTEIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHEe M Pa3BUTHE KU3HHU Ha 3emuie.

JloHayuyHble TpPENCTaBICHUS O 3apPOKJIECHUU >KU3HU. HaydHble rumnortesbl
BO3HMKHOBEHHUSl JKM3HM Ha 3emiie: aOuoreHe3 M maHcHepMus. XHUMHUYECKas
3BOJIIOLIUA. AOHOTEHHBIM CHUHTE3 OPraHMYEeCKHX BEIIECTB M3 HEOPraHUYECKHX.
DKCIEPUMEHTATIBHOE TTOATBEPKACHUE XUMUUECKOW IBOMIOIMA. HavanbHbie 3Tansb
ounonornyeckor sBomonuu. I'unoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYP M BO3HHUKHOBEHHME NPOTOKJIETKU. IlepBble KIETKM W HX 3BOJIIOLMS.
®opMUPOBaHUE OCHOBHBIX I'PYIII KUBBIX OPTaHU3MOB.

PazButue xu3Hu Ha 3emuie 1o 3pam u nepuonaM. Karapxein. Apxeiickas u
npotepo3oiickass dpbl. l[laneo3olickas spa u €€ mnepuoiabl: KEeMOPUKUCKUH,
OpPIOBUKCKHUH, CUITYPUUCKNN, NIEBOHCKUN, KAMEHHOYTOJIbHBIN, IEPMCKUM.

Me3o030iickas 3pa 1 €€ nepuoabl: TPUACOBBIN, FOPCKUN, MEJIOBOM.

Kaiino3oiickas »spa ®W €€ TepuoAbl: IAJICOTCHOBBIM, HEOTCHOBBIN,
AHTPONIOTE€HOBBIM.

XapakTepucTuKa KiIuMaTa M IeoJIOTMYECKHX mporeccoB. OCHOBHBIE 3Tallbl
HBOJIIOIMU PACTUTENBHOIO M S>KMBOTHOTO MHpa. ApomMopdo3bl y pacTeHHl u
KUBOTHBIX. [l0osiBJIEHHE, paclBET U BBIMUPAHUE TPYHI )KUBBIX OPraHU3MOB.

Cucrema OpPraHMYecKOro Mupa Kak OTpaxeHue 3BOJoUMH. (OCHOBHBIE
CUCTEMATUYECKUE IPYIIbl OPraHU3MOB.

DBOJIIOLIMA YEJIOBEKA. AHTPOIIOJIOTHs KaK HayKa. PazBurue npeacraBieHuil o
IIPOUCXOXKJIEHUN YeloBeKa. Meroabl H3ydeHHs aHTpornorenesa. (CxojacrtBa u
pa3nuyus 4eJ0BEKA U KUBOTHBIX. CHCTEMATHUYECKOE MTOJIOKEHUE YETTOBEKA.



JIBxymme cuibl ((pakTophl) aHTporiorene3a. HacneacTBeHHass ”3MEHUYNBOCTh
U eCTeCTBeHHbIN 0TOOp. OOuIecCTBEeHHBIN 00pa3 XWU3HU, M3TOTOBJICHUE OpPYAUN
Tpya, MBIILJICHUE, PEYb.

OCHOBHBIE CTA/IUM U BETBU ABOJIIOIIMU YEJIOBEKA: ABCTPAJIONUTEKH, UenoBek
yMmenbid, YenoBek mnpsaMoxonsuui, YenoBeKk HEaHACPTAIbCKUN, YernoBek
pa3yMHbIii. Haxoaku HMCKOmMaeMbIX OCTaTKOB, BpPEeMsl CYIIECTBOBAaHMsI, 00JIaCTh
pacmnpocTpaHeHHs1, 00bEM TOJIOBHOTO MO3Ta, 00pa3 KU3HH, OPY AU

UYenoseueckre  packl. OCHOBHBIE  OOJBIIME  pachl:  €BPONECOUJIHASA
(eBpasmiickas),  Herpo-aBcTpajoujiHas  (dKBaTOpHalbHasi),  MOHIOJIOMAHAS
(a3uaTcko-amepukaHckasi).  UepTbl  MPUCHOCOOJEHHOCTH  MpeACTaBUTENCH
YEJIOBEUECKUX pac K YCIOBHUSM CYIIECTBOBaHMWS. EIMHCTBO 4YemOBEYECKUX pac.
Kputuka pacusma.

JlemoHncTpanum:

[Toptpetsr: ®@. Penu, JI. Ilactep, A. . Onapun, C. Mwuiep, I'. FOpu, Y.
apBuH.

Tabmuupel 1 cxembl: «Bo3aukHoBeHme ConaHEUHON cHUCTeMbl», «Pa3BuThe
opraHuueckoro wmupa», «PacturenpHas KieTka», «KuUBOTHasi  KJETKay,
«IIpokapuotnueckas kieTtka», «COBpeMEHHas CHCTEMa OPraHUYECKOrO0 MHpPay,
«CpaBHEHHE AaHATOMHUYECKMX YEpPT CTPOCHMSI YEJIOBEKAa U YETOBEKOOOpa3HBIX
00e3bsiH», «OCHOBHBIE Me€CTa NAJICOHTOJOIMYECKMX  HAXOJOK  IPEJIKOB
COBPEMEHHOI0 4YelOBeKa», «JllpeBHenmme moan», «peBHue moam», «llepsbie
COBPEMEHHBIE JIIOIN», «HeT0BEUECKUE pachhy.

O6opynoBanue:  mymsiku — «lIpoucxoxaeHue  yenmoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOIa, HEaHAEPTalblla, KPOMAHbOHIIA), CIIETNKUA WU
M300pKEHHUSI KAaMEHHBIX OpYyJIud NEepBOOBITHOTO ueaoBeKa (KaMHHU-YOIIIEPHI,
pyoumsia, ckpebna), TreoXpoHoJoruueckas TaOnuIa, Kouiekuus «Dopmbl
COXPAHHOCTHU MUCKOMAEMbIX KUBOTHBIX M PACTCHUIN.

JlaGopaTopHblie 1 NpakTHYeCKUE PadoThI:

[Ipaktuueckast padbota Ne 1. «/3yyeHue UCKOMAaEeMbIX OCTAaTKOB PACTEHUU U
YKUBOTHBIX B KOJIICKIIUSIX).

DKCKypcHsi «IBOJIOLHUS OPraHMYEecKoro Mupa Ha 3emie» (B €CTECTBEHHO-
HayYHBII WIN KPaeBEeIUECKUN My3eil).

Tema 3. Opranu3msl U OKpYysKamoIas cpeaa.

DKOJIOTHS KaK HayKa. 3aJaul U pa3Jiesibl SKOJIOTHMH. MeTo bl SKOTOTHYECKUX
MCCIIEOBAaHUN. DKOJIOTHUYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHWs OPraHW3MOB: BOJHAs, HA3€MHO-BO3IYIITHAS, MMOYBEHHAS,
BHYTPUOPTaHU3MEHHAS.



Okonoruueckue Qaktopel. Krmaccudukamuss skxomorndeckux (HakTOpOB:
abnoTtnyeckue, OWMOTHYECKHME M AaHTPOIOTeHHbIE. JleMCTBUE HKOIOTHYECKUX
(GhaKTOpOB Ha OPTAHU3MBI.

Abuotnyeckue (akToOpbl: CBET, TEMIIEpATypa, BIAXHOCTb. DPOTONEPUOIN3M.
[TpucniocoOnenust OpraHu3MOB K  JIEHCTBHUIO  a0MOTHMYECKUX  (DaKTOpPOB.
buosornueckne puTMBl.

buoTtnueckue ¢paktopsl. Bunbl OMOTHYECKUX B3aMMOICHCTBHIN: KOHKYPEHIINS,
XMIHUYECTBO, cUMOMO03 U ero ¢opmel. Ilapasutusm, koomepaunus, MyTyajlu3M,
KOMMEHCAJIU3M (KBapTHUPAHCTBO, HAXJEOHUYECTBO). AMEHCAINU3M, HEUTpPaIU3M.
3HaueHue OMOTHMYECKHMX B3aMMOJCHCTBUM [Js1 CYLIECTBOBaHHUS OPraHHU3MOB B
IPUPOIAHBIX COOOIIECTBAX.

DKOJIOTHYECKHE XapaKTepUCTUKH mnonyysauud. (OCHOBHBIE MOKa3aTelu
NOMYJISILMA: YHUCIEHHOCTh, ILIOTHOCTh, POXKJIA€MOCTb, CMEPTHOCTb, IPHUPOCT,
MUrpanys. J[mHaMyuKa 4ACIEHHOCTH MOITYJISILUU U €€ PEryJIsaiusl.

JlemoHcTpanum:

[Toptpetsi: A. 'ymGonbar, K. @. Pynbe, O. ['ekkensb.

Tabmuubl u cxemsl: kapta «IIpupognsie 30HbI 3emun», «Cpeasl oOHTaHUs
opranuszmoBy», «®Poronepuonnsm», «llomynsauum», «3aKOHOMEPHOCTH pOCTa
YHCJIEHHOCTHU NOMYJISIUU HHPY30pun-Ty penbkny», «[lumessie nenm».

JlabopaTopHbie U MpaKTUYECKHE PadOThI:

JlaGoparopnas pabota Ne 3. «Mopdonorndeckre 0COOEHHOCTH PacTEHUN U3
Pa3HBIX MECT OOHUTaAHUS.

JlabopaTtopHas pabota Ne 4. «BrnusHue cBeta Ha poCT U pa3BUTHE YEPEHKOB
KOJIeyCcay.

[Ipaktuueckast padbota Ne 2. «Iloncyér NI0THOCTH NOMYJSLUUNA pPa3HbIX BUIOB
pacTeHU.

Tema 4. CooOmecTBa ¥ 3KOJI0rH4eCKHE CHCTEMBI.

Coo0miecTBO opraHu3MoB — OuoieHo3. CTpyKTypbl OHOIIEHO3a: BHUAOBAsd,
MPOCTPAaHCTBEHHAsA, Tpoduueckas (muieBas). Buabl-momunantsel. CBsizu B
OHOIIEHO3E.

Dkoniornuecknue cuctembl (3kocucteMsbl). [loHsaTne 00 »skocucTemMe W
ouoreoneHoze. DyHKIMOHAIBHBIE KOMIIOHEHTBHI HKOCHCTEMBI: MPOAYLEHTHI,
KOHCYMEHTBI, peAyLEHTbl. KpyroBopoT BEHIECTB M NOTOK YHEPTUU B IKOCHUCTEME.
Tpoduueckue (nmuuieBbie) ypoBHH SKocucTeMbl. [1uiesblie nenu u cetu. OCHOBHbBIE
MOKa3aTelid KOCUCTEMbl: OHoMacca, MPOAYKIUS. DKOJIOTHYECKHUE MHPAMMIIbI:
OPOAYKIMH, YHCICHHOCTH, Ouomacchl. CBOICTBa HSKOCHUCTEM: YCTONYHUBOCTH,
camoperyJisinus, pazputre. CyKueccus.

[IpupoaHbIe PKOCUCTEMBI. DKOCUCTEMBI O3EP U pEK. DKOCHCTEMA XBOMHOIO
VI [IHAPOKOJINCTBEHHOTO JIECa.



AHTPONIOTEHHBIE ~ SKOCUCTEMBI.  ATPOIKOCHUCTEMBI. Y POOIKOCHCTEMBI.
buonornueckoe u X03sHCTBEHHOE 3HAYCHHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.

buopasznooOpasue kak Qakrop ycroiumBoctH 3KocucteM. CoxpaHeHUE
OMOJIOTMYECKOT0 pazHooOpasus Ha 3emiie.

VYuenne B. U. Bepnaackoro o Ouocdepe. I'panuiipl, coctaB U CTPyKTypa
onoceprr. JKuoe BemectBo m ero ¢yHkiuu. OcobeHHOCTH OMOchepbl Kak
rI100anbHOM JKOCHUCTEMBI. J[MHAMUYeckoe paBHOBeCcHME U oOpaTHas CBS3b B
ouocdepe.

KpyroBopoThl BemecTB 1 OMOr€OXMMHUYECKUE IIUKIIbI 3JIEMEHTOB (yTiepo/a,
a30Ta). 30HAIBHOCTh OHMocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Onochepe 3emiin. AHTPONOTeHHbIE U3MEHEHUS B Onocdepe.

['1oGanbHbIE IKOJIOTUYECKUE TTPOOIIEMBI.

CocyiecTBOBaHHE MPUPOILI B YeioBeuecTBa. CoxpaHeHue OMopazHooOpasmsi Kak OCHOBA
ycroitunBoctr Ouochepsl. OCHOBa PallMOHAIBHOTO YIPABICHUS MPUPOIHBIMH PECYpCaMH U MX
ucnosb3oBanue. JloCTKeHHs OMOIOTUU M OXpaHa IPUPOIBI.

JlemoncTpanum:

[Toptpersr: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Bepranckuii.

Tabmuupbl u cxemsl: «llumesbie nenmw», «bUOLEHO3: COCTaB U CTPYKTYpay,
«IIpupoaubsie coobimiectBay, «llenmu nuTaHus», «OKOJOTHYECKAs] MHUPAMUJIAY,
«buocdepa u yenoBek», «IKOCUCTEMA MTUPOKOIUCTBEHHOTO Jieca», « IKOCUCTEMA
XBOWHOTO  Jieca», «buoneHo3d Bomoéman, «ArpoueHo3», «lIpumepHbie
aHTPOMOTECHHbIC BO3/ICUCTBUS HA IPUPOAY», « BaskHelITne HICTOUHUKY 3arpsI3HEHUS
BO3/lyXa W TPYHTOBBIX BOJ», «llouBa — BakHeillas coctapistomas orochepo»,
«®Daktopel  merpamanuu  nouB»,  «llapuukoBeiii  addexkT»,  «DakTophI
pPaZMOaKTUBHOTO 3arpsi3HeHust Ouocdepsl», «OO0mas cTpykTtypa Ouocdeps»,
«Pacnpoctpanenne xu3Hu B Ouocdepe», «O30HOBBI dKpaH Ouochepsn,
«KpyroBopoT yriepojaa B ouochepe», «KpyropopoT a3ota B IpUpoae».

O6GopynoBaHue: MoJeib-anmuivKanus «TunuuHable OWOILIEHO3bD», TepOapuid
«PacturenbHBIe COOOIECTBAY, KOUICKINH «broneHo3y, «Bpeaurenn BaKHEHIIINX
CEJIbCKOXO3SICTBEHHBIX KYJIBTYP», FepOapuu 1 KOJJICKIIUA PACTCHUHN U dKUBOTHBIX,
MpUHAJJISKAIIE K Pa3HBIM AKOJOTUUECKUM T'pyIaM o Horo Buaa, KpacHas kaura
Poccuiickoit  ®epepannu, H300paXKEHUs OXpaHSAEMbIX BHJIOB pAacTEHUH U
JKUBOTHBIX.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KouuvecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHMe pa3/iesioB U TeM undpoBbie
Ne ii/m P Konrpoabnbsie IIpakTuueckue (mupp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThbI padoThI
pecypchbl
bubmuorexa [JOK
! buonorus Kax Hayka 2 05 https://m.edsoo.ru/7f41c292
2 JKuBbIe cCTEMBI M X OpraHu3aIus 1 bubmorexa HOK
p . https://m.edsoo.ru/7f41c292
bubmuorexa [JOK
X i 1
3 MMHYECKHI COCTaB U CTPOCHUE KIIETKU 8 https://m.edsoo.ru/7f41¢c292
bubmuorexa [JOK
4 XK
MBHEACATEILHOCTD IICTIH 6 https://m.edso0.ru/7f41c292
5 Pa3zmHOXeHME ¥ MHIMBUYATbHOE Pa3BUTHE 5 1 bubnunoreka [JOK
OpTraHU3MOB https://m.edsoo.ru/7f41c292
5 HaciaencTBeHHOCTh U U3MEHYHUBOCTD 3 15 bu6mmorexa [IOK
OpraHu3MOB ' https://m.edso00.ru/7f41c292
7 Cenexuus opranu3mMoB. OCHOBBI 3 bubnnorexka [JOK
OMOTEXHOJIOTUH https://m.edso0.ru/7f41c292
bu6mmoreka [JOK
8 P 1
C3CPBHOC BpEMA https://m.edso00.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 34 0 4




11 KJIACC

Koan4yecTBo yacoB DJIeKTPOHHbBIE
HauMenoBaHue pa3aesioB H TeEM nudpoBLIe
Ne i/ P Konrpoabnsie IIpakTHyeckue (upp )
NPOrpaMMblI Bcero o0pa3oBaTejbHbIE
padoThbI padoThI
pecypcsbl
bubnunoreka LIOK
1 IBOIOIHOKKAs OHONOrHA d 1 https://m.edsoo.ru/7f41cc74
) Bo3HuKHOBEHME U pa3BUTHE KU3HU Ha 9 05 Bbu6mmoteka [JOK
3emiie ' https://m.edsoo.ru/7f41cc74
bubnunoreka LIOK
1
3 OpraumsmeL 1 OKpyxaiomas cpena > https://m.edsoo.ru/7f41cc74
bubnunoreka LIOK
4 Coo0111ecTBa ¥ DKOJIOTHUYECKHE CUCTEMBI 9 https://m.edso.ru/7fA1ecT4
bubnunoreka LIOK
5 P 2
C3CPBHOC BpeMA https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10
1 34 0 2.5

I[TPOTPAMME
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