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INOACHUTEJBHASA 3AIINCKA

[Ipu pa3paboTke TporpamMmbl MO OHOJIOTHH TEOPETHYECKYI0 OCHOBY IS
OTpEeNeNICHUs] TOAXOA0B K (OPMHUPOBAHUIO COJEp)KaHHMS Y4eOHOro IpeaMera
«buosiorus» CoCTaBWIM. KOHIEeNTyalbHble mnonoxenus OPIroC COO o
B3aMMOOOYCJIOBJIICHHOCTH  II€JIel, COJepKaHUs, pe3yJbTaToB OOy4YeHUs U
TpeOOBaHMIT K YPOBHIO MOATOTOBKH BBITYCKHUKOB, MOJIOKEHUS 00 0OMIUX TENIIX U
NPUHINNAX, XaPAKTEPU3YIOIIMX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPEIHEro
obmero o6pa3oBanus B Poccuiickoit ®denepaiyu, a TakKe TMOJOXKEHUS O
cnenuduke OMoioruy, e€ 3HaYeHUH B TTO3HAHUU KMBOW MPHUPOJIBI U 00ECTICUCHUHN
CYIIIECTBOBAaHMS 4ejoBeYecKoro oodimiecTBa. COrjacHO Ha3BaHHBIM MOJIOKCHUSIM,
oTnpeiesieHbl OCHOBHBIE (DYHKIIMU MTPOTPAMMBbI 110 OMOJIOTUH U €€ CTPYKTYpa.

[Iporpamma 10 Ouonoruu na€T NpeACTaBIEHUE O MesX, 00 o0mei
CTpaTeruud OOydYeHHUs, BOCHUTAHHS U Pa3BUTHUA OOYUYaIOIIMXCS CpEICTBAMU
ydyeOHOro mnpenMera «buojorus», ompenenser o0s3aTelbHOE MPEIMETHOES
COJICp’)KaHHME, €ro CTPYKTYypy, pacmpeieiieHue Mo pasfeiaM U TeMaM,
PEKOMEHAYEMYIO MOCIIEIOBATEIIbHOCTh M3YyUCHUSI YU4EOHOTO MaTepuasa ¢ y4éToM
MEXKIIPEIMETHBIX M BHYTPHIPEJAMETHBIX CBS3€H, JOTHKH OOpa3oBaTEILHOTO
IpoIIecca, BO3PACTHBIX OCOOCHHOCTEH 00yUaroImmMXcsl.

B nmnporpamme mo OuONOrMM TakXKe YUYMUTHIBAIOTCS TpeOOBaHUS K
MJIAHUPYEMBIM JIMYHOCTHBIM, METANpPEeAMETHBIM W MPEIAMETHBIM pe3yJbTaTaMm
oOyueHuss B (OPMUpPOBAHMM OCHOBHBIX BHUJOB YyueOHO-TIO3HABATEIbHOU
NeSITeIbHOCTH/YUeOHBIX JTEHCTBUM OOYYaONMIMXCA IO OCBOCHHUIO COJCPIKAHHUS
OMOJIOTUYECKOTO 00pa30BaHUsI.

B nmporpamme mo omosnoruun (10-11 kmaccel, 0a30BBI ypPOBEHB) peaM30BaH
OPUHIUI TMPEEMCTBEHHOCTH B HM3yYEHMHM OWOJOrHM, Ojarojgapss 4yeMy B HeW
MPOCMATPUBACTCS  HAMNPABICHHOCTh HA pa3BUTHE 3HAHUW, CBA3AHHBIX C
dbopmHpoBaHUEM €CTECTBEHHO-HAYYHOI'O MHUPOBO33PEHUS, LEHHOCTHBIX
OpUEHTAIMI JIMYHOCTH, FKOJIOTUYECKOTO MBIIUICHUS, NPEACTABICHUN O 3J0POBOM
oOpaze *KU3HU U OEpeKHBIM OTHOIIEHHWEM K OKpYXKaloIlled MPUPOJHOU cpele.
[TosTOMYy Hapsny ¢ W3ydYeHHEM OOIIEOMOJIOTHYECKUX TEOPHH, a TakKe 3HAHUU O
CTPOCHUU KUBBIX CUCTEM Pa3HOTO paHTa U CYIIHOCTH OCHOBHBIX MPOTEKAIONINX B
HUX TPOIIECCOB B MpOrpamMme Mo OMOJOTHU YIEICHO BHUMAHHUE UCIOJIb30BAHUIO
MOJIYYECHHBIX 3HAHWUM B TOBCEIHEBHOM JKU3HU JJIs1 PEUICHUS NMPUKIIAIHBIX 3a7a4, B
TOM 4HCJIe. TPOPUIAKTUKA HACJICACTBEHHBIX 3a00JICBAaHUN YEJIOBEKA, MEIUKO-
T€HETUYECKOTO KOHCYJIbTUPOBAHMS, 000CHOBaHUSA AKOJIOTUYECKHU
1eJIeCO00Pa3HOr0 TOBEACHHS B OKpYXKalolled NPUPOAHOW Cpejae, aHaau3a
BIIMSIHUSL XO3SUCTBEHHOW AESATENbHOCTH YEJIOBEKAa HAa COCTOSHUE MPUPOJHBIX U
HMCKYCCTBEHHBIX IKOCHCTEM. Y CHJICHHE BHUMAHUSA K MPUKIAJHOW HANIPaBISHHOCTU



ydeOHOoro mpeamMera «bruonorus» mpoIuKTOBaHO HEOOXOIUMOCTHIO O0ECIeUeHHUS
YCIIOBUH JIJIsl PEIICHUs OJTHOM M3 aKTyalIbHBIX 3aJ1a4 MIKOJIBHOTO OMOJIOTHYECKOTO
oOpa3oBaHMs, KOTopas mpeamnojaraetr (GOpMHUpPOBaHME Yy  OOyYaromIMXcs
CIIOCOOHOCTHM QIallTUPOBATHCS K HW3MEHEHUSIM JMHAMUYHO Pa3BUBAIOIIETOCA
COBPEMEHHOTO MUPA.

buonorust Ha ypoBHe cpenHero oOIero 00pa3oBaHUs 3aHUMAET BAXKHOE
Mecto. OHa obecmeunBaeT (GOPMHUPOBAHUE Yy OOYYAIOIMIUXCS TMPEACTABICHUN O
HAy4YHOW KapTUHE MUpa, paciiupseT U 0000IIaeT 3HaHUs O KUBOW MpUpOE, €€
OTJIMYUTENbHBIX TMPU3HAKAX — YPOBHEBOW OpraHW3allid M HBOJIOIUHU, CO3JAET
YCIOBMSl  JUIA: TO3HaHUS  3aKOHOB  JKMBOM  mpupojbl, (HOPMHUPOBAHUS
(yHKIMOHAJIBHOM TI'paMOTHOCTH, HAaBBIKOB 3J0pPOBOrO0 W 0Oe3omacHoro ooOpasa
YKU3HH, YKOJIOTUYECKOTO MBIIIJIEHUS, [IEHHOCTHOTO OTHOIIEHUS K KUBOW MPHUPOAE
U YEJIOBEKY.

Bonbiioe 3HaueHne OMOIOTUS UMEET TAKXKE JUIsl pELICHUS] BOCIIUTATEIbHBIX U
pa3BUBAIOIIMX  337a4  CpeAHero  oOmero o0pa3oBaHUs, COLMAIU3ALMH
oOyuaronuxcs. M3ydenue 6uosnornu odecrieynBaeT yciaoBus s GopMUpPOBaHUS
WHTEIJICKTyalIbHBIX, KOMMYHUKAIIHOHHBIX ¥ HWH(QOPMAIMOHHBIX  HABBIKOB,
ACTETUYECKON KYJBTYphl, CHOCOOCTBYET HMHTErpallid OMOJOTMYECKUX 3HAHUHM C
IPEJICTAaBICHUAMU U3 APYTUX YUEOHBIX MPEIMETOB, B YaCTHOCTU, (PU3UKH, XUMUU
u reorpadguu. Ha3zBaHHblE NOJIOKEHUS O MpeAHA3HAYEHUU Y4eOHOro mpeaMera
«buonorus» CcOCTaBUIM OCHOBY JUIsl OMNpEAENIeHHUs TMOAXOJ0B K OTOOpYy u
CTPYKTYpUPOBAHUIO €ro COAEpXaHWsl, MPEACTaBIEHHOT0 B MporpamMme Mo
OHMOJIOTHH.

Ot6op coxepkanus yueOHOro mpeameTra «buosorus» Ha 0a30BOM YpOBHE
OCYHIECTBIEH C MO3ULMKA KyJIbTYpOCOOOpPAa3HOr0 MOAXO0/Ad, B COOTBETCTBUHU C
KOTOPbIM OOy4aromuecs: JOJKHBI OCBOMTH 3HAaHWA W YMEHHMs, 3HAUUMBbIE IS
dopMupoBaHust O0IIEH KyJIbTYphl, ONpPEICISIONIME aJIeKBaTHOE IOBEICHUE
YeJIoBeKa B OKPYJKaroIeld MPUPOJHOM cpejie, BOCTpeOOBAaHHBIC B IMOBCEIHEBHOM
KU3HU U TpaKkTUUecKou aestenbHOCTH. Oco00e MECTO B ATOM CHCTEME 3HAHUM
3aHUMAIOT 3JIEMEHTHI COJIEPkKaHUsl, KOTOPBIE CIIyKaT OCHOBOMW /711 (pOPMUPOBAHUS
IIPEJICTABICHUM O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE Mupa U
LHEHHOCTHBIX  OPUEHTAIUSAX  JUYHOCTH,  CIIOCOOCTBYIOUIMX  T'yMaHHU3alUu
OHoNOrnuecKoro oopa3zoBaHusl.

CTpyKkTypupOBaHUE COAEpKaHUA Y4YEOHOro MaTepuaja B HPOrpamMme IO
OMOJIOTUH OCYIIECTBICHO C YY€TOM NPUOPUTETHOTO 3HAYEHHS] 3HAHUK 00
OTJIMYUTEIBHBIX OCOOEHHOCTAX KUBOM MPHUPOABI, 0 €€ YPOBHEBOM OpraHU3allu U
3BOJIIOLIUU. B COOTBETCTBHUM C 3TUM B CTPYKType yueOHoro npeameta «buomgorus»
BBIJIETICHBI CIIEYIOIINE CoJepKaTenbHble TUHUU. «buonorus kak Hayka. MeTosbl
Hay4yHOro mno3HaHus», «Kierka kak Ouonormyeckas cucreMa», «Opranusm Kak



ononornyeckas cucrteMa», «CucreMa M MHOTOOOpa3ue OpPraHUYECKOrO MHUPa»,
«IBOJIIOIMUS AKUBOU MPUPOABD?, K IKOCUCTEMBI U IPUCYIIINE UM 3aKOHOMEPHOCTHU.

[lens m3yuenus ydeOHOro mpenmera «buomorus» Ha 0a30BOM YpPOBHE —
OBJlaJicHUE OOyYalOIUMHUCSA 3HAHUSMH O  CTPYKTYpHO-(DYHKIIMOHAJIBLHOM
OpraHu3allii >KUBBIX CHCTEM pa3HOTO paHra | MPUOOpPETEHHE YMEHUU
WCIIOJIB30BaTh ATU 3HAHWS IS TPAMOTHBIX JCHCTBHUU B OTHONIICHHH OOBEKTOB
YKUBOUW TIPUPOJIBI U PEIICHUSI PA3JINYHBIX KU3HEHHBIX TIPOOJICM.

JocTrxeHnue 1enu u3ydeHusl yaeoHoro mnpeamera «buonorus» Ha 6a30BOM
ypPOBHE 00€CIIEUMBACTCS PEIICHUEM CIISTYIONINX 3a/1ay.

OCBOCHHE OOYYAIOITUMUCS CHUCTEMbI 3HAHMH O OHMOJOTMYECKUX TEOPHSIX,
YUYEHUSX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIOTE3aX, MpaBuiIaxX, CIyKalluX OCHOBOU
1. (OPMUPOBAHMS TPEACTABICHUNA O €CTECTBEHHO-HAYYHOW KapTUHE MHpPA, O
METOJIaX HAy4YHOTO MO3HAHMS, CTPOCHUH, MHOTOO0Pa3Hi U OCOOCHHOCTSX JKMBBIX
CHUCTEM Pa3HOTO YPOBHSI OpraHU3aIiH, BbIIAIOIIUXCS OTKPBITUAX U COBPEMEHHBIX
HCCJICIOBAHUAX B OMOJIOTUH;

dbopmMupoBaHUe y OOYy4YarOIIUXCS TMO3HABATEIbHBIX, HHTEIUICKTYyalbHBIX U
TBOPYECKUX CHOCOOHOCTEM B MpOIECCE aHAIM3a JAHHBIX O MYyTSAX pPa3BUTHUS B
OMOJIOTUM HAy4YHBIX B3IVISA0B, HACH M TMOAXOJ0B K HM3YUCHHUIO JKMBBIX CHCTEM
pPa3HOIr0 YPOBHS OpraHU3alNH,;

CTAaHOBJICHHE y oOydaromuxcsi oOueld KyabTypbl, (YHKIIMOHAIBHON
IPAaMOTHOCTH, PA3BUTUE YMEHUM OOBSICHATH U OLEHUBATH SIBJICHUSI OKPYKAIOIIETO
MHpa >KUBOM NPUPOJBI HAa OCHOBAHWM 3HAHUN W OIbBITA, MOJYYCHHBIX MPHU
H3YYCHHH OMOJIOTHH,

dbopMupoBaHHe Yy OOYYarOIIUXCS YMEHUH WUIIOCTPUPOBATh 3HAYCHHE
OMOJIOTUYECKUX 3HAHUW B MPAKTUYECKOW NESITEIHHOCTH YEJIOBEKa, pPa3BUTUU
COBPEMEHHBIX MEJIUIIMHCKUX TEXHOJIOTUN U arpoOMOTEXHOIOTHIA;

BOCIIUTaHUE YOEXKIEHHOCTH B BO3MOXKHOCTH IIO3HAHUS YEJIOBEKOM >KHBOM
MPUPOJIBI, HEOOXOIUMOCTH OEPEIKHOT'O OTHOIICHUS K HEH, COOIIOICHHS ATHUCCKHUX
HOPM IIPU MPOBEJACHUN OMOJIOTUUYECKUX UCCIICI0BaHUM;

OCO3HAHMUE IICHHOCTH OWOJOTUYECKUX 3HAHUW JUIS TIOBBIIIECHUS YPOBHS
AKOJIOTUYECKOHN KYJIbTYpHI, U151 GOPMUPOBAHUS HAYYHOT'O MUPOBO33PEHHS,

MpUMEHEHNEe MPUOOPETEHHBIX 3HAHUN U YMEHUN B TTOBCEIHEBHOM KU3HU JIJIS
OLICHKU MOCJIEACTBHM CBOEU JIESITEIBHOCTH 110 OTHOILICHUIO K OKPYXKAKOUIEN Cpele,
COOCTBEHHOMY 3/I0pOBBIO, OOOCHOBaHHME U COONIOZEHUE Mep NPO(PHIaKTUKA
3a00JIEBaHH.

B cucreme cpemnero oOmiero oOpasoBaHusi «buosnorus», mzydaemass Ha
0a30BOM YPOBHE, SIBISETCS OOS3aTEIBHBIM yUEOHBIM MPEIMETOM, BXOJSAIIUM B
COCTaB MpeaMeTHOM o01acTu « EcTecTBeHHO-HayUHbIE TIPEIMETHI».



Jlnst m3ydenust Ononoruy Ha 6a30BOM yPOBHE CpEHETr0 001Iero oopa3oBaHus
orBoautcs 68 yacos: B 10 kiacce 34 vaca (1 uac B Henemo), B 11 kinacce — 34 yaca
(1 gyac B HenmemIO).



COILEPKXAHUE OBYYEHUA
10 KJIACC

Tema 1. buosiorusi Kak HayKa.

buonorus kak Hayka. CBsi3b OMOJIOTMH ¢ OOIIECTBEHHBIMU, TEXHUYECKUMHU U
JPYTUMU €CTECTBEHHBIMU HaykKaMmu, (puiiocoduelt, STUKON, SCTETUKON U MPABOM.
Pons Ouonorun B (HOpMUPOBAHMM COBPEMEHHOM HAy4YHOW KapTUHBI MUpA.
Cucrema OMOJIOTHYECKUX HAYK.

MeTo bl TO3HAHUS )KUBOKM TIPHPO bl (HAOIIOACHHE, SKCIICPUMEHT, OITMCAHUE,
U3MepeHue, KiaacCUpUKalus, MOJACIMPOBAHUE, CTaTUCTUYEeCcKas o00padoTka
JTaHHBIX).

JleMOHCTpaL UK

[Toptpetsr: Y. lapBun, I'. Menaens, H. K. Konbuos, [{x. Yorcon u ®@. Kpuk.

Tabmuibl U cxeMbl: «MeTo bl MO3HAHUS )KUBOU MPUPOJIBI».

JlaGopaTopHblie ¥ NpPaKTHYeCKHE PadoThI:

[Ipaktuueckas pabora Ne 1. «lcmonb3oBaHue pa3iMUYHBIX METOJOB MpU
M3YUYECHUHN OMOJIOTUUYECKUX OOBEKTOBY.

Tema 2. ’KuBble cucTeMbl M UX OPTaHU3AIUA.

Xussie cuctembl (OMOCHCTEMBI) Kak MPeAMET U3ydeHus: ouonorun. OTindue
YKUBBIX CUCTEM OT HEOPTaHUYECKOU MPUPOJIBI.

CaoiicTBa OMocHCTEM U X pa3HOOOpa3ue. YPOBHU OpTaHHU3alMU OMOCUCTEM:
MOJICKYJISIPHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHbIA, MOMYISLHUOHHO-
BHJIOBOM, 9KOCHCTEMHBIH (OMOTreOIeHOTHYCSCKHUI), OHOChEpHBI.

JlemoHcTpauuu:

Tabnuibl 1 cxeMbl: «OCHOBHBIE TTPU3HAKHU KU3HW», «YPOBHHU OpPTaHHU3AIUN
YKABOW MPUPOIBI».

Oo6opynoBanue: mojaesb MoJiekybl JIHK.

Tema 3. XumMu4ecKHii COCTaB U CTPOEHHE KJIETKH.

XUMHUYECKHM COCTaB KIIETKH. XHMHUYECKHUE BJIEMEHTBI. MaKpO3JIEMEHTHI,
MHUKpPO3JIeMEeHThI. Bo/ia 1 MUHEpanbHbIE BELIECTBA.

OyHKIMM BOALI M MHUHEpaJIbHBIX BelIeCTB B KieTke. llomnepikanue
OCMOTHUYECKOro OanaHca.

benku. CoctaB u ctpoeHne 0eTKOB. AMUHOKHCIOTBI — MOHOMEPHI OEIKOB.
HezaMeHuMble ¥ 3aMEHUMbIE AMUHOKHUCIIOTHI. AMUHOKUCIOTHBIA COCTaB. Y POBHU
CTPYKTYpbl ~OCIKOBOW MOJCKY/Ibl ([epBHYHAs, BTOPHYHAs, TpPETUYHAS W
YeTBEPTHYHAsl CTPYKTypa). XUMHUECKHE CBOWcTBa OenkoB. buonornueckue
GbyHKIMH OEITKOB.



depmenTsl — Owuonormyeckue KaranusaTtopbl. CTpoeHue (QepmeHTa:
aKTUBHBIM TIeHTp, cyOcTpatHas crnenuuuHoctb. KodepmeHnTsl. BuTamuHbl
OTnuunst pepMEHTOB OT HEOPTAHUYECKUX KaTalIu3aTOPOB.

VYrieBoabl: MoOHoOcaxapuibsl  (INIIOKO3a, pubo3a ©  JIe30KCHpu003a),
nucaxapuasl  (caxaposa, JaKTo3a) M Toiucaxapuabl  (Kpaxmani, TIIMKOTEH,
IeJUTE0II03a). bronorndeckre GyHKIUN YTIIEBOIOB.

Jlununel: Tpuraunepuasl, Qochomunuasl, crepounsl. [ uapodUIBHO-
rusipopobHble  cBOMcTBA. buonornueckue QyHkuuu gunuaoB. CpaBHEHHE
YTJIEBO/I0B, OEIKOB U JUIHUA0B KaK UICTOYHUKOB SHEPTUH.

HykneunnoBeie xkwucnotrel: JHK u PHK. Hykieotuast — MoHOMEpHI
HyKJIeuHOBBIX KUCHOT. Crpoenue n pynkuuu JIHK. Ctpoenne nu ¢pynkuun PHK.
Bunst PHK. AT®: crpoenue u pyHKIuu.

[{uTosnorus — Hayka o kierke. KnerodHas Teopust — npuMep B3auMOACHCTBUS
uzael u (akToB B HAYYHOM MMO3HAHUU. MEeTO/1bl U3yUeHUs KIETKH.

Knerka kak 1nenoctHas >xuBas cucteMa. OOmmue NpHU3HAKH KIETOK:
3aMKHyTas HapyxHas memOpana, moisekyibl JIHK kak renerudeckuil ammapar,
CUCTEMA CUHTE3a OeJIKa.

Tunel KIETOK: »yKapuoTHuUecKas U MpokapuoTuueckas. (OcoOEHHOCTH
CTpPOEHMs MpoKapuoTHueckor kieTku. Kmerounas crenka Oakrepuil. CtpoeHue
AYKAPUOTUYECKON KIETKA. OCHOBHBIC OTJIMYUSA PACTUTEIBHOW, XWBOTHOM U
IrpUOHOM KJIETKH.

IIoBEpXHOCTHBIE CTPYKTYPbI KJIETOK — KJIETOYHAsl CTEHKA, NIIMKOKAJIUKC, UX
dbynkuuu. [Tnazmatuueckas memOpana, e€ cpoiictBa u ¢pyHKuuu. [{urormaszma u eé
opranoussl. OmHoMemOpaHHbIe opraHowabl kieTku:. OIIC, ammapar I'ombmkwu,
m30coMbL.  [loyaBTOHOMHBIE OpPraHOWIBlI KIIETKHA: MUTOXOHIPHUH, ILIACTHUJBL.
[Ipoucxoxnenne MUTOXOHIApUM M mactua. Buasl mmactun. HememOpanHbie
OpPraHoubl KJIETKU: PHUOOCOMBI, KIJIETOYHBIM LEHTP, LEHTPHUOIH, PECHUUKH,
KryTuky. QyHKIIUY OPraHOUIOB KIIETKU. BKiroueHus.

Anpo — perynaropHblid HeHTp KieTku. CTpoeHue sjpa: sijaepHas 000J04Ka,
KapHoIUIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIIECTB B KIETKE.

JlemoHcTpauuu:

[Toptpetsi: A. JleBenryk, P. I'yk, T. [lIBann, M. lnelinen, P. Bupxos, Ix.
Yorcon, @. Kpuk, M. Yunkunc, P. ®panxnun, K. M. bap.

[unarpammel:  «PacnpeneneHue XUMHUYECKUX DJJIEMEHTOB B HEXHUBOU
npupone», «PacnpeneneHne XUMHUUECKUX JIEMEHTOB B )KUBOU IIPUPOIE».

Tabmupl u cxemsl: «llepuoanueckas Tabnuia XUMHUYECKHX AJIEMEHTOBY,
«CTpoeHne MOJIEKyYJIbl BOAbI», «buocunres 6enka», «CTpoeHre MOJIEKYJIbl Oenka,
«Ctpoenue ¢pepmenta», «HykinenHoBsie kuciorel. [JHK», «CtpoeHue mMosexybl



AT®», «CTpoeHne 3yKapuOTHUYECKOW KIETKU», «CTpOeHue KUBOTHOW KIIETKU»,
«CTpoeHre pacTUTEIbHON KIETKU», «CTpOeHHE TNPOKAPHUOTUUECKON KIETKU»,
«CtpoeHue sapa KIeTKu», «YTIeBOoAbD, «JIMmuas.

O6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyJOBaHHME JUIsl MPOBEACHUS
HAOMIOACHUHM, H3MEPEHHUH, SKCIEPUMEHTOB, MHUKpOIpEnaparbl PacTUTEIbHBIX,
YKUBOTHBIX U OAKTEPUATIbHBIX KIIETOK.

JlaGopaTopHble M NPaKTUHYeCKUE PAdOThI:

JlabopatopHass pabora Ne 1. «M3ydeHuwe KaTaIUTHUYECKOW aKTHUBHOCTU
(depMeHTOB (Ha TPUMEpe aMUIIa3bl HITU KaTaja3bl)».

JlabopatopHas pabora Ne 2. «M3yyeHue CTpOeHUS KJIETOK PpACTECHUH,
YKUBOTHBIX W OaKTepuil MoJ MHUKPOCKOIIOM Ha TOTOBBIX MHUKpOIpenaparax M ux
OTMCAHUEY.

Tema 4. ’KusHenesiTeJbHOCTb KJIETKH.

OOMeH BeIEeCTB, WK MeTaboIu3M. AcCUMMWIALUSA (IIaCTUYECKUN OOMEH) U
JTUCCUMIIIALINAS (SHEPreTHUSCKHid OOMEH) — JBE CTOPOHBI €IUHOrO Ipolecca
MeTabonu3ma. Poyib 3aKOHOB COXpaHEHMS BEIIECTB M JHEPIrUd B MOHUMAHUU
MeTabom3Ma.

Tunbel oOMeHa BelecTB: aBTOTPOGHBIN U rereporpodHsblil. Ponb dhepmeHTOB
B 0OMEHE BEIIECTB U MPEBPAIEHUN YHEPTUU B KIIETKE.

®orocunTe3. CeroBas U TeMHOBas (a3bl (oTocuHTe3a. Peakuuu
dbotocunTeza. DPpdekTuBHOCTL (hOTOCHHTE3a. 3HAUeHUE (POTOCUHTE3a NS KU3HU
Ha 3emie. Biausinue ycnoBuii cpenbl Ha (OTOCHMHTE3 U CIIOCOOBI MOBBIIIICHUS €r0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTCHHIA.

XeMOCHHTe3. XEeMOCUHTE3UPYIoe OakTepuu. 3HAYCHUE XEMOCUHTE3a s
JKA3HU Ha 3eMJIe.

DHepreTuueckuid oOMeH B KieTKe. PacriernsieHue BENIeCTB, BBIJICJICHHE U
aKKyMYJUPOBaHHE DHEPruU B KIJIETKE. OTambl DSHEPreTUYecKoro oOMeHa.
I'mukonmus. bpoxeHnue u ero Buiabl. KHCIOpOOHOE OKHCIIEHME, WIM KJIETOYHOE
JIBIXaHHUE. OkucnurensHoe dbochopunupoBanue. O HEKTUBHOCTh
HHEPreTUIECKOro OOMEHa.

Peakiuu wmaTpuuHoro cuHre3a. ['eHernueckas wuHpopmauus u JHK.
Peanuzanus renetwdyeckoil mHpopManuu B KIETKE. | eHETHYECKM KOJ U €ro
cBoiicTBa. Tpanckpumnms — marpudHbiii cuate3 PHK. Tpancmsamms — GuocunTes
Oenka. Ortanbl TpaHciasuuu. KomupoBanue amuHoOkuciaor. Ponas pubocom B
OonocuHTe3e Oenka.

Hexknerounsie popMbl )KU3HU — BUPYCHI. VicTopust oTkpeiThs BupycoB (1. H.
WBanoBckwmii). (OCOOEHHOCTH CTPOCHHMSI W JKM3HEHHOTO IIMKJIa BHPYCOB.
baktepuodaru. bonesnn pacreHuid, KUBOTHBIX M UEJIOBEKA, BBI3HIBAEMBIC
Bupycamu. Bupyc ummyHoaedunmra yenoseka (BHY) — Bo3oymutens CITH/Ia.



OOpaTHast ~ TpaHCKpWMNLHMs, peBepraza W uHTerpasza. llpodunaktuka
pacmipoCcTpaHEeHHs] BUPYCHBIX 3a00JIeBaHUIL.

JleMOHCTpaLUm:

[Toptpetsi: H. K. Konbuos, /. . UBanoBckui, K. A. Tumupsses.

Tabmuupl U cxembl. «Tubl muTaHUA», «MeTabom3m», «MHUTOXOHIPHS,
«JHepreTuyeckuii oomen», «Xiopomnact», «®Dorocunres», «Crtpoenne JIHK»,
«CTtpoeHne U QPyHKIIMOHUPOBaHHUE TeHa», «CuHTe3 Oenka», «[ eHeTHIecKuii Ko,
«Bupycer», «bakrepuodarn», «CtpoeHue u >ku3HeHHBIM 1k Bupyca CIIN/a,
O0akTepuodara», «Perumkarus JTHK».

Oo6opynosanue: monaenu-aniuinkanun «Yasoenue IHK u Tpanckpumnuums»,
«buocuntes 6enka», «CTpoeHue KIeTKu», MoJenb cTpykTypsl JTHK.

Tema 5. Pa3MHoOKeHHMe M HHANBHIYAJIbHOE PA3BUTHE OPraHU3MOB.

KierouHplii IIUKI, WM S>KU3HEHHBIM LMK KieTku. WHTepdaza u MUTO3.
[Ipoueccrl, mpoTekaromue B uHTepdaze. Perumkanusa — peakuus MaTPUUHOTO
cunteza JIHK. Crpoenne xpoMocom. XpOMOCOMHBIH Ha0Op — KapHOTHIL
JIumiouaHbIi W TalUIOMJIHBIA ~ XpPOMOCOMHBIE  HAOOphl.  XpOMaTHIBI.
[{uToNOrM4ecKue OCHOBBI  PAa3MHOXKEHHS W  WHIAUBUIYAIbHOIO  pPa3BUTHUSA
OpraHHU3MOB.

Henenune xnetkn — muto3. Cragum muro3a. IIpomeccsl, nmpoucxonsmue Ha
pa3HbIX CTAUAX MUTO3a. BUOJIOrMYeCKUi CMBICII MUTO3A.

[Iporpammupyemasi rubenb KJIETKHU — aromnTo3.

®opmbl pa3MHOKEHHUSI OpPraHU3MOB. Oecrosnoe U nojoBoe. Buasl 6ecrnonoro
Pa3MHOXXEHUA: [IEJICHUE HaJBO€, IIOYKOBAaHUE OJHO- W MHOTOKJIETOYHBIX,
CHOpo0o0Opa3oBaHue, BEreTaTUBHOE pa3MHOXKeHHE. VICKycCTBEHHOE KJIOHHPOBAaHUE
OpraHU3MOB, €r0 3HAYECHHE JIJISl CEJIEKIUU.

[TonoBoe pa3MHOXKEHHE, €r0 OTIUYHS OT OECIOJIOTO.

Meiio3. Cragun meiosa. [Ipoueccsl, MpoUCXOnsIINe Ha CTaauAX Meio3a.
IToBenenne xpomocoM B Menose. KpoccuHrosep. buosiormyeckuid CMBICI H
3Ha4YEeHUE MEH03a.

["ameTtorenes — mnpouecc 0O0pa3oBaHUsA MOJOBBIX KIETOK Yy KUBOTHBIX.
[TonoBble kene3bl: CEeMEHHUKUM U SUYHUKUA. OOpa3oBaHHME M Pa3BUTHE MOJIOBBIX
KJIETOK — ramer (crmepmaro3ouj, SHIEKICTKa) — CIIEPMATOreHE3 M OBOICHE3.
OcoOeHHOCTH CTpPOEHUs SWLEKIETOK U CHepMaro30unoB. OIiogoTBOpEHUE.
[Taprenorenes.

WunuBuayanpHOe pa3BuThue (OHTOreHE3). OMOpPHUOHAIBLHOE pa3BHTHE
(smOpuorenes). Drtarbl SMOPHOHATIBHOIO PAa3BUTHS Y MO3BOHOYHBIX JKHBOTHBIX:
npobnieHue, ractpyisinus, opraHoreHe3. [loctamOpuoHanbHOE pa3zBuTHE. THIIBI
OCTAMOPHOHAILHOTO Pa3BUTHS. TMpsAMoe, HempsMmoe (IMYuHOYHOE). BiusHue



Cpenbl Ha Pa3BUTHE OPTraHU3MOB, (PAKTOPHI, CIIOCOOHBIEC BBI3BIBATH BPOKIEHHBIC
YpOJCTBa.

Poct u pasButue pactenuii. OHTOreHe3 IBETKOBOTO PACTEHUS: CTPOCHUE
CEMEHH, CTa/INM PA3BUTHUS.

JdeMoHCTpaMu:

Tabmuubpl u cxeMbl: «®DOpMBI pPa3MHOXKEHHSI OpPraHU3MOB», «J[BOiHOE
OIUIOJIOTBOPEHME y [IBETKOBBIX pACTEHHI», «BereraruBHOE pa3MHOXKECHHE
pacteHuit», «JlemeHue KieTku Oaktepuit», «CTpPOCHHE TIOJOBBIX KIIETOK»,
«Ctpoenue xpoMocombl», «Knerouneiii mukm», «Pemmmkamusa JHK», «Mwutos»,
«Menos», «IIpsamoe u HenpsiMoe pa3BUTHE», «['aMETOreHe3 y MIIEKOTIUTAIOIIUX U
4yenoBeKa», «OCHOBHBIEC CTaJIMM OHTOTECHE3a».

O6opynoBaHue: MHKPOCKOTI, MHKPOITpEnapaThl «CniepMaTo30u bl
MJIEKOIIMTAOIIEr0», «SHIeKIeTKa MIIEKONnTarmero», «Kapnokunes B KieTkax
KOpEIlIKa JIyKa», MarHuTHas MOJEJNb-alIUIMKalus «JlejeHue KIETKU», MOJENb
JIHK, Mmonenb meTtadazHoil XpOMOCOMBI.

JlaGopaTopHbIe M IPaKTHYECKUE PadoThI:

JlabopatopHas pabora Ne 3. «HaOmromeHme MHTO3a B KIETKaX KOHYHMKA
KOpEILIKA JIyKa Ha TOTOBBIX MUKpPOIIPENapaTax».

JlabopatopHas pabora Ne 4. «l3ydeHue CTpOeHHS TOJOBBIX KIETOK Ha
TOTOBBIX MUKPOIIPEIapaTax».

Tema 6. HacsiencTBEeHHOCTh U H3MEHYHBOCTH OPTraHU3MOB.

[Ipenmer u 3amaun reHeTuku. Mcropus pa3Butus reHeTUKU. Poiib nuronoruu
U OMOpPUOJIOTUU B CTAaHOBJICHUHM Te€HETUKH. Bkiag poccuiickux u 3apyOesKHBIX
yu€HBIX B pa3BUTHE TCHETUKH. MeToAbpl TeHETUKH (THOPHI0JOTHYECKUH,
IIUTOICHETUYCCKUH, MOJIEKYJIIPHO-TeHETHYeCKHI). (OCHOBHBIE TI'€HETHYECKHE
noHATUA. [ eHeTnYecKas CUMBOJIMKA, UCTIOJIb3yeMasl B CXeMaxX CKPEIIUBAHUM.

3aKOHOMEpPHOCTH HacCJE€AOBaHUs MPU3HAKOB, YCTaHOBIEHHBIE I'. Menaenem.
MonorubpunHoe ckpemuBaHue. 3aKOH €IWHO-00pa3us THOPUIOB IEPBOTO
nokoyieHud. IlpaBuno JOOMHHUPOBAHUA. 3aKOH PACLICIUICHUS IPU3HAKOB.
['uniore3a ynctoTsl raMmeT. [1oHOE M HEMOJIHOE TOMUHUPOBAHUE.

JurubpuaHoe  CKpeliMBaHUEe. 3aKOH  HE3aBHUCUMOIO  HACJIeIOBaHUs
npu3HakoB.  l[uToreHeTHYecKMe  OCHOBBI  JUTHOPHUIHOTO  CKPEIIUBAHUS.
AHanuzupyrolee ckpeupanue. Mcnonb30BaHne aHATU3UPYIOIIETO CKPEIUBAHMS
JIJISL OTIPE/ICJICHHS] TEHOTHUIIA OCOOHU.

CuerieHHOe  HacieaoBaHue Tmpu3HakoB. Pabora T. Moprana 1o
CLUEIUIECHHOMY HACJIEOBAaHMIO I'eHOB. HapylieHue cuemnieHus reHoB B pe3ysbTare
KPOCCUHTOBEPA.

XpOMOCOMHAasI TEOPHS HACJIEACTBEHHOCTH. [ eHeTHUECKME KapThl.



['enetuka momna. XpoMOCOMHOE OMpejeieHue mnoia. AyTOCOMbl U MOJIOBBIE
XpoMocOMBI. ['OMOrameTHele W rereporaMeTHbie opraHu3Mbl. HacnenoBanue
MIPU3HAKOB, CIEMJIEHHBIX C ITOJIOM.

M3MeHunBOCTh. BHabl N3MEHUYNMBOCTH . HEHACJICACTBSHHASA U HACIEICTBEHHA.
Ponb  cpenpl B HEHACNEACTBEHHOM  M3MEHUMBOCTU.  XapaKTEpUCTHKA
MOAU(PUKAIMOHHON N3MEHYMBOCTH. BapuarmoHHbIN s ¥ BapHaIIMOHHAS KPUBAas.
Hopma peakuuum npusHaka. KonndecTBEHHBIE M KAUYE€CTBEHHBIE NMPU3HAKU M UX
HOopMa peakiuu. CBoicTBa MOAUGMUKAITMOHHONW U3MEHUUBOCTH.

HacnencrBenHass, WM TeHOTHIIMYECKas, W3MEHYHMBOCTL. KoMOuHaTHBHas
W3MEHYHMBOCTh. Melo3 W TOJIOBOM MpoOIlecC — OCHOBAa KOMOWHATHBHOM
W3MEHYMBOCTU. MyTalimoHHas u3MeHUUBOCTh. Kitaccudukanust MmyTalyii: TeHHBIE,
XPOMOCOMHBIE, TECHOMHBIE. YacToTa U MpUUUHBI MyTaluii. MyTareHHbie (pakTophbI.
3aKOH TOMOJIOTUYECKHUX PSJIOB B HACJIeACTBeHHOM n3MeHnunBoctu H. 1. BaBuiosa.

BHesinepHas HacIeICTBEHHOCTh U HK3MEHUYUBOCTb.

['enetuka uyenoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOJbI T€HETHUKHU
YeJI0BEKAa. I€HEaJIOrNYSCKUM, OJIM3HEIOBBIHN, IINTOT€HETHYECCKUM, OMOXUMUYECKUH,
MOJIEKYJISIPHO-T€HETUUECKU. CoBpemMeHHOE ONpENEITICHUE FeHOTHIIA.
MOJIHOTEHOMHOE CEKBEHUPOBAHHWE, T€HOTUIIMPOBAHUE, B TOM YHMCJIE€ C MOMOIIBIO
[111P-ananu3a. HacnencTtBenHble 3a0ojieBaHMS 4YeJIOBEKAa. TI'C€HHBIC OOJIC3HH,
00JIE3HU C HACIEJICTBEHHOUW MPEeapacroioKeHHOCThIO, XPOMOCOMHBIE OO0JIE3HH.
Comarnueckne UM TreHepaTuBHble MyTauuu. CTBOJOBbIE KJIETKU. [IpuHUMMBI
3I0pPOBOTO 00pa3a KU3HH, THATHOCTHKH, MPOMIIIAKTUKHN U JICUSHUS TCHETHYSCKUX
Oomne3Heil. MeanKo-TeHeTUYECKOe KOHCYJIbTUPOBAHUE. 3HAUYCHHE METUIIMHCKON
TCHETHKH B TIPEJOTBPAICHUN U JICYCHUH T'eHETUUECKUX 3a00ICBaHUI YeIIOBEKA.

JleMOHCTpaL UM

[Toptpersl: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. UerBepuxos, H. B.
Tumodees-Pecosckuit, H. 1. BaBumos.

Tabmuet © cxembl:  «MOHOTHOpHUIHOE  CKpEIIMBAaHUE M €ro
UTOTCHETUYECKAsT OCHOBa», «3aKOH pAaCUICIUICHUS U €ro LMTOTC€HETHYECKas
OCHOBa»,  «3aKOH  YHUCTOTHl  rameTr», «Jl[UruOpugHOE  CKpEIIMBaHHE,
«IluTonornueckue OCHOBBI JTUTUOPUIHOTO CKpEILIVBaHUA», «Meto3»,
«B3auMoIeCTBHE AJUICNIbHBIX TE€HOB», «l'eHeThdeckue KapThl PAaCTECHUH,
JKUBOTHBIX M 4YejoBeKka», «['eHeTwka moja», «3aKOHOMEpPHOCTH HacjeI0BaHUS,
CUEIUICHHOTO ¢ mnosiom», «Kapuotumbl dYenmoBeka H KUBOTHBIX», «Buab
U3MEHYnBOCTH», «MoaudukanoHHas HW3MEHUYUBOCTH», «HacnmemoBaHue pesyc-
daktopa», «I'eHeTrka rpymm KpoBu», «MyTalimoHHasi U3MEHUYUBOCTHY.

O6opynoBanue. MOACIHU-ANMIIIUKAINN «MOHOTHOPUIHOE CKPEIUBAHUEY,
«HemonHoe moMuHMpOBaHUE», «JluruOpumHoe ckpemuBaHue», «llepexpécr



XpPOMOCOM», MHUKPOCKON H MUKporpemnapar «J[pozodpwmia» (Hopma, MyTanuu
(bOpMBI KPBUTEEB M OKPACKH Teja), Tepoapuii «I['opox OCEBHOI.

JlabopaTopHble U NpakTHYecKHe Pa0OThI:

JlaGoparopHas pabora Ne 5. «M3ydeHue pe3yibTaTOB MOHOTHOPHUIHOTO U
JUTHOPUTHOTO CKPEIIMBAHUS Y IPO30(MIIbl HA TOTOBBIX MUKpPOIIpenapaTax».

JlabopaTtopHas pabora Ne 6. «M3ydenne MoanpUKAITMOHHONW W3MEHUYUBOCTH,
IIOCTPOECHUE BAPUALIMOHHOTO Psifia U BAPUALIMOHHON KPUBOMY.

JlaGoparopHast pa6ota Ne 7. «AHanu3 myTarui y aApo30(uibl Ha TOTOBBIX
MHUKpPOIpenapaTax».

[Ipaktuueckas pabora Ne 2. «CocTaBieHHE U aHaIW3 POJOCIOBHBIX
YeJI0BEeKay.

Tema /. Cesekuust opranuzMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenexkuys Kak HayKa M IPOLECC. 3apPOKIACHUE CENEKUNUHA U JOMECTHKALUS.
VYuyenue H. UW. BaBwioBa 0 I1EHTpaXx TNPOUCXOXKJEHUS U MHOrooOpasus
KYyJbTYPHBIX pacTeHuM. LIEHTpBl MPOUCXOXKIAEHUS JOMAIIHUX XUBOTHBIX. CopT,
IIOPOJ1a, IITAMM.

CoBpeMeHHbIE METO/IbI CEJEKIIMU. MaccoBbI U MHAUBUIYAJIbHBIA OTOOPHI B
CEJICKLIMM DPACTEHUM M JKMBOTHBIX. OIllEHKa »KcTepbepa. BIM3KOpOICTBEHHOE
CKpelinBaHue — HUHOpuauHr. Yucrtas nuHusA. CKpellMBaHWE YMCTHIX JIMHHM.
['erepo3uc, wnu rubpuaHas cuia. HepoAacTBEHHOE CKpelIMBaHUE — ayTOPUIMHT.
Otpanénnas rtulOpuauzanmss U e€ ycnexu. VICKycCTBEHHBIM MyTareHes u
IIOJIy4YCHUE TIOJIMIUIOUIOB. JIOCTMI)KEHMS CENeKUMU pAaCTEHUM, >XUBOTHBIX U
MHUKPOOPraHU3MOB.

buorexHoorus Kak OTpacib MPOU3BOACTBA. ['€HHAas WHXKEHEpHUs. OTarbl
co3ganust pexomoOuHantHo JIHK wu TtpaHcrennsix opranusmoB. Kiertounas
uHKeHepus. Kiietounble KyJabTypbl. MUKPOKIOHAIBHOE Pa3MHOKEHUE PACTEHU.
KJyloHHpOBaHME BBICOKOIIPOAYKTHUBHBIX CEJIBCKOXO3SIMCTBEHHBIX OPraHU3MOB.

Okonoruueckue W dTtudeckue  mpoomembl. MO -  reHeTuyecku
MOUDUITUPOBAHHBIE OPTAHU3MBI.
JemoHncTpauuu:

[Toptpersr: H. M. BaBunos, . B. Muuypun, I'. JI. Kapneuenko, M. @.
HBaHOB.

Tabmuupl w1 cxembl: Kapta «lIeHTpBl MPOUCXOXKIEHUS M MHOT000pa3us
KYJIbTYPHBIX pacTeHui», «llopoabl 1oMamHuX KUBOTHBIX», «CopTa KyJbTYpPHBIX
pactenuit», «Otaanéunas rubpuauzanus», «Padoter akagemuka M. @. BanoBa»,
«Ilomumnonnus», «OO0beKThI OuoTexHonorun», «KiaeTouHble KyJIbTyphl U
KJIOHUpOBaHUe», Kk KOHCTpyHpOBaHHUE U IEPEHOC T€HOB, XPOMOCOM».

O6opynoBaHue: MyJISKHU TUIOJIOB M KOPHETTONOB JUKHUX (DOPM H KYJIBTYPHBIX
COpPTOB pacTeHuil, repbapuii «CenbCKOX035UCTBEHHBIE PACTCHUS.



JlabopaTopHble U NpakTHYecKHe Pa0OThI:

Okckypeuss «OCHOBHBIE METOABl W JIOCTHXKCHHS CENIEKIUU PACTEHUH U
KUBOTHBIX (Ha CEJIEKIIHOHHYIO CTAHIIHIO, MJIEMEHHYO bepmy,
COPTOMCIBITATEBHBIA ~ YYaCTOK, B TEIUIMYHOE XO3AHCTBO, J1a0OPATOPHIO
arpoyHUBEPCUTETA WM HAYYHOTO IICHTPA)».

11 KJIACC

Tema 1. DBoJIIOIIUOHHAS] OMOJIOTHA.

[IpeanocbuUIKM BO3HUKHOBEHUS 3BOJIIOLMOHHOW TEOpUU. OBOJIIOLHUOHHAS
Teopuss U €€ MecTo B OMOJOTMU. BiusiHue HBONIOIMOHHONW TEOPUM Ha Pa3BUTHE
OMOJIOTHHU U APYTUX HAYK.

CBuzerenbctBa 3BoMonuU. [lameoHTOMOrHYECKHe: MOCIEI0BATEIbHOCTD
NOSIBJIEHUS BHJIOB B MAJEOHTOJIOTMYECKOW JIETONMUCH, NEPEXOAHbIE (POPMBI.
buoreorpaguueckue: cXoAcTBO U paznuune payH u (Gaop MaTEpUKOB U OCTPOBOB.

OMOpHONOrHUECKHEe: CXOACTBA U pa3iauuusg SMOPHOHOB pa3HBIX BHUIOB
NIO3BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKHE. T'OMOJIOTUYHBIE, AHAJOTUYHBIE,
pPYJIIMMEHTApHBIE OpPraHbl, aTaBU3Mbl. MOJIEKYJIAPHO-OMOXUMHUYECKUE: CXOICTBO
MEXaHU3MOB HACIEJCTBEHHOCTH M OCHOBHBIX META0OIMYECKUX IyTeH Yy BCeX
OpraHU3MOB.

OpomonmonHass teopust Y. JlapBuna. IlpeanochUIKM BO3HUKHOBEHUS
napBUHU3MA. JIBWIXKYIME CHJIBI SBOJIONWU BUAOB 1Mo JlapBuHy (M30BITOYHOE
pPa3MHOXEHHUE MPU OTPAHUYEHHOCTH PECYPCOB, HeompeneiaEHHas W3MEHYUBOCTD,
Oopb0a 3a CyIecTBOBaHUE, ECTECTBEHHBINH 0TOOD).

Cunterndeckast Teopusi 3Boitoninu (CTD) u €€ OCHOBHBIC MOJIOKEHUS .

MukposBosntonus. [Tonynsiuus kak eMHULA BUAA U 3BOJIIOLUH.

JBxymue cuibl (akToOpbl) IBOJIONUU BHIOB B MpHpoje. MyTallmOHHBIN
npolecc U KOMOMHATHBHAsT M3MEHYMBOCTH. [lomyssiiiMOHHBIE BOJHBI U JApend
reHoB. V30111t 1 MUrpanus.

EctecTBeHHbIii 0TOOp — HampaBisironuii  ¢daktop sBojonuu. Dopmbl
€CTECTBEHHOTO 0TOODA.

[Ipucnoco0aeHHOCTh OpPraHU3MOB KakK pe3yJbTaT 3Boionuu. [Ipumepsl
MPUCTIOCOOJIEHUI Yy OpraHu3MoB. ApoMop(}o3bl U UAHO-aJanTal|H.

Bun wu BumooOpaszoBanue. Kpurepun Buma. OcHOBHbiE  (HOPMBI
BU1000pa30BaHus . reorpaduueckoe, YKOIOTHIECKOE.

MakposBomorusi.  DopMbl  3BOJIOLUMU:  (UIETHYECKAsl, JUBEpreHTHas,
KOHBEpreHTHas1, napajuienbHas. HeoOpatuMocTh 3BOMIOLUY.

[IpoucxoxkaeHne OT HecleHAIU3UPOBAHHBIX TpeakoB. IIporpeccupyromas
cnenuanu3anrs. AJanTUBHAS paguanus.

JleMOHCTpaLum:



[Toptpetsi: K. Jlunnent, XK. b. Jlamapk, Y. Jdapsun, B. O. Koanesckuii, K.
M. bap, 2. I'ekkens, @. Mromnep, A. H. CeBepiios.

Tabnuupl U cxeMbl: «Pa3BUTHE OPraHUYECKOTO MHUpA Ha 3emiie», «3apoIbIIIn
MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «Dopmbl  OOpbObI  3a
CylecTBOBaHME», «EcTecTBeHHBIN 0TOOp», «MHOrooOpa3ue COPTOB PACTCHHIN»,
«MHorooOpa3ue  mopon  kuBOTHBIX»,  «[lomymsauuu»,  «MyTanuonHas
U3MEHYHMBOCTH», «Apomopdo3br», «Mmuoamantamum», «OOmmas aereHeparms»,
«JIBmKyImme cuiabl dBoioiun», «Kapra-cxema wapmpyTta myTemiectBus Y.
JlapBuHa», «boppba 3a cymiecTBoBaHuE», «IIpHCIOCOOIEHHOCT OPTaHH3MOBY,
«I"eorpaduueckoe BuI000pa3oBaHue», « IKOJOTMIECKOE BUI000pA30BaHUE.

OO6opynoBaHMe: KOJUIJICKIUST HACEKOMBIX C Pa3JIMUHBIMM THUIIAMH OKPACKH,
Ha0oOp TJIOJOB U CeMsH, KoJuleKuus «IIpumepsbl 3alllUTHBIX MPUCTIOCOOIEHUN Y
YKUBOTHBIX», MOJieNib «OCHOBHBIE HAINpPABICHUS HBOJIIONUNY», 00bEMHAS MOJENb
«CTpoeHure roJIOBHOIO MO3ra IO3BOHOYHBIXY.

buoreorpaguueckas kapra wmupa, Koiwiekuus «DopMbl COXpaHHOCTH
HMCKOIIAEMBIX JKUBOTHBIX M pacTeHul», Mojaenb ammmkanusa «llepekpéct
XpOMOCOM», BIIAXKHBIE mpenaparsl «Pa3zButue Hacekomoro», «PasButue
JSITYIIKA», MUKporpenapar «/Ipozoduna» (HopMa, MyTanuu (GopMbl KPbUIbEB H
OKpAcCKH TeJa).

JlaGopaTopHbie M IPaKTHYECKUE PadoThI:

JlaGoparopuast pabora Ne 1. «CpaBHeHHE BHUAOB MO MOP(POIOrHYECKOMY
KPUTEPHUIO».

JlaGoparopHas pabora Ne 2. «Onucanue MpPUCIIOCOOJICHHOCTH OpTraHU3Ma U
€€ OTHOCHUTEJIIBHOTO XapaAKTEPa».

Tema 2. Bo3dHuKHOBeHUE U pa3BUTHE KU3HU Ha 3em.ie.

JloHay4dHbIE TIPECTAaBICHUS O 3apOXKACHUU >KWU3HHU. HayuHble rumortessl
BO3HMKHOBEHHUS >KM3HU Ha 3emie. aOuoreHe3 M TaHCIepMus. XUMHYecKas
HBOMIONMSA. AOHOTEHHBIM CHUHTE3 OPraHWYECKUX BEIIECTB U3 HEOPTaHMYECKUX.
DKCHEPUMEHTAIILHOE TTOATBEPKACHUE XMMUYECKOW ABOIIOLIUK. HavanbHbIe 3Tamnbl
ouonoruyeckor sBomtonuu. ['mnoreza PHK-mupa. @opmupoBanre MeMOpaHHBIX
CTPYKTYp W BO3HUKHOBEHHE NPOTOKJIETKHU. I[lepBble KIETKM U MX HBOJIOLHUS.
®opMHUpPOBAHNE OCHOBHBIX I'PYIII )KUBBIX OPTaHU3MOB.

Pa3BuTue xu3Hu Ha 3emiie 1Mo ’paMm U nepuojam. Kartapxeil. Apxeiickas u
nporepo3oiickas dpbl. Ilaneo3oiickas spa u €€ mnepuoAbl: KeMOPHUIICKUH,
OPAOBUKCKUH, CUITYPUHUCKHAM, JEBOHCKUI, KAMEHHOYTOJIbHBIN, TIEPMCKHUM.

Me3so30iickas 3pa U €€ NepruoAbl: TPUACOBBIN, FOPCKUI, MEJIOBOM.

KaiiHo3oiickas »spa W €€ TNEepUOAbl: MMAJCOICHOBBIA, HEOTCHOBBIM,
AHTPOITOT€HOBBIM.



XapakTepucTruKa KJIuMaTa M IeoJIOTMYecKuX mnpoueccoB. OCHOBHBIE 3Tarbl
ABOJIIOLIMM PACTUTEIBHOTO M JKMBOTHOIO MHpa. ApomMopdo3bl y pacTeHHid U
KUBOTHBIX. [TosiBIIEeHME, pacliBET U BBIMUPAHUE TPYIII AKUBBIX OPTaHU3MOB.

CucremMa OpPraHMYECKOTO MHpa KaK OTpaKkeHHEe 3Botonud. (OCHOBHBIE
CUCTEMATUYECKUE TPYNIIbI OPTaHU3MOB.

DBOJIOLHS YeoBEKa. AHTPONOJIOTHs KaK Hayka. PazBurhe npeactaBieHui o
IIPOUCXOXKJICHUH 4YeJIoBeKa. MeToapl H3ydeHHsl aHTpororene3a. CxoicTBa u
pa3InyKs 4EeJI0BEKA U KUBOTHBIX. CHCTEMATUUECKOE MOJIOKEHUE YETOBEKA.

JBwxkymue  cuwibl  ((akTopsi) anTpornorene3a.  HacnenctBennas
U3MEHYMBOCTh UM  €CTECTBEHHBIM 0TOOp. OOmecTBeHHBI 00pa3 KU3HH,
U3rOTOBIICHHE OPYJUH TPyJa, MBILUICHHUE, PEYb.

OCHOBHBIE CTAIMM U BETBH 3BOJIIOLMN YEJIOBEKA. aBCTPAJIONUTEKH, YenoBek
yMenblid, YemoBek npsaMoxomdmiui, YesoBek HeaHAEpTAIbCKUM, YenoBek
pasyMHbIii. Haxojku uCKOINaeMblX OCTAaTKOB, BpeMs CYIIECTBOBaHUS, 00JacTh
pacnpocTpaHeHus, 00bEM TOJOBHOTO MO3ra, 00pas3 KU3HU, OPYIHU.

YenoBeueckne packl. OCHOBHbIE  OOJBIIME  pachkl:  €BPONEOUIHAsS
(eBpasmiickas),  Herpo-aBcTpaJiowjHas  (dKBaTOpHANbHAs),  MOHTOJIOHIHAS
(asmatcko-amepukaHckas).  UepTel  MPHUCIOCOONEHHOCTH  MPEICTABUTEICH
YeJIOBEUECKUX PAC K YCJIOBHUSIM CYIIECTBOBAHMS. EJIMHCTBO 4YeIOBEYECKHX pac.
Kpuruka pacusma.

JleMOHCTpaLum:

[Toptpets: ®@. Pemu, JI. Ilactep, A. N. Omapun, C. Mumnep, I'. FOpu, Y.
JapBuH.

Ta0omuuesl 1 cxeMmsl. «Bo3nnkHoBenne CoyiHeYHON cUCTEMBI», «Pa3Burtne
opraHudeckoro Mupa», «PacturenpbHas kietka», <« KUBOTHas  KJETKa»,
«IIpokapuornueckass kierka», «COBPEMEHHAs CHCTEMA OPraHUYECKOTrO MHUpPa»,
«CpaBHEHHE AaHATOMHYECKHX 4YEpT CTPOCHUS YEJIOBEKa U 4YeJIOBEKOOOpa3HBIX
o0e3bsiH», «OCHOBHBIE MeCTa IMaJCOHTOJIOTMYECKUX  HAXOJOK IPEIKOB
COBPEMEHHOTO 4eJIoBeKa», «JlpeBHenmue moan», «JlpeBHue mroau», «llepsbie
COBPEMEHHBIE JIIOIN», «HeoBeUeCKne pacel».

O6opynoBaHue: mynsokd  «IIpoucxoxaenue — demoBeka»  (OFOCTBI
aBCTPAJIONMTEKA, MUTCKAHTPOIa, HEaHIepTaiblla, KPOMAHBOHIIA), CICHKH WIH
N300paKeHUST KaMEHHBIX OpYAHH TEepPBOOBITHOTO dYeloBeKa (KaMHH-YOIIIEPHI,
pyOmia, ckpebia), TeOXpOHOJOrMYecKas TaOiuia, Koyulekuus «DopMel
COXPaHHOCTH UCKOIMAEMbIX )KUBOTHBIX M PACTEHUN».

JlaGopaTopHble ¥ NPaKTHYeCKHE PadOThI:

[Ipaktuueckas padora Ne 1. «M3yueHne nuckomaeMbIX OCTaTKOB PAaCTECHUUN U
YKUBOTHBIX B KOJUIEKITUSIX.



DKCKypcusi «DBOJIIOIMS OPraHMYECKOTO MUpa Ha 3emie» (B eCTeCTBEHHO-
HAYYHBIN WM KpAaeBETUECKUI My3eii).

Tema 3. Opranu3sMbl 1 OKPY Kaloas cpeaa.

DKOoJOorus KaK HayKa. 3aJjauyd U pa3Jeibl SKOJOTHH. MeTOoabl SKOJTOTHUYECKUX
MCCIIEIOBAHUM. DKOJIOTMYECKOE MUPOBO33PEHNE COBPEMEHHOT'O YEIIOBEKA.

Cpenpl oOuTaHWS OPraHU3MOB. BOJHAS, HA3eMHO-BO3MYIITHAS, MOYBEHHAS,
BHYTPUOPTaHU3MEHHAS.

Oxonoruueckue (axropel. Kiaccudukanusa skonorudeckux (HakTOpOB:
abnoTtuyeckre, OWOTHMYECKHE U aHTPOINOreHHbIe. JIeHCTBHE SKOJOTHYECKHUX
(bakTOpOB Ha OPraHU3MBI.

AOuotuueckue (PakTophl: CBET, TEMIIEpPaTypa, BIAKHOCTh. DOTONEPUOIU3M.
[IpucnocoOneHuss OpraHU3MOB K  JIEUCTBUIO  a0MOTHYECKUX  (PaKTOpOB.
buosiornueckne puTMasi.

buornueckue (bakTopBhI. Bunapel OMOTUYECKHUX B3aUMOJICUCTBUM:
KOHKYPEHIIU, XUIHUYECTBO, cuMOK03 U ero ¢opmel. [lapasutusm, koomnepanus,
MyTyau3M, KOMMEHcCaIH3M (KBapTHUPAHCTBO, HAXJICOHMYECTBO). AMEHCAIU3M,
HeWTpanu3M. 3HaueHHWe OWOTUYECKUX B3aUMOJICUCTBUU [IJI CYIIECTBOBAHUS
OpPraHU3MOB B MPUPOJIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XAPAKTEPUCTUKU TomyJiaiuu. (OCHOBHBIE IOKAa3aTelH
MOMYJISIIANA: YUCIEHHOCTh, IUIOTHOCTh, POXKJIA€MOCTh, CMEPTHOCTh, MPHUPOCT,
Murpanus. J[MHaMuka 4ucIeHHOCTH MOMYJISIIUY U €€ PeryJIsiusl.

JlemoHcTpauuu:

[Toptpetsi: A. I'ymb6onsar, K. ®@. Pynbe, O. I'ekkens.

Tabmuubl u cxemsl: kapTta «I[Ipuponnbie 30Hb 3eMau», «Cpeasl 0OUTaHUS
opranu3zMoB», «®oronepuogusm», «llomynsaiuu», «3aKOHOMEPHOCTH pOCTa
YUCJIEHHOCTHU MOMYIsuu UHPY30puu-Tyhenbku», «Ilumensie enm».

JlaGopaTopHble ¥ NpaKTHYeCKHE PadOThI:

JlabopaTtopHas paborta Ne 3. «Mopdonornyeckue 0cCOOEHHOCTH pacTEHUN U3
Pa3HBIX MECT OOUTAHUSIY.

JlabopaTtopHas pabora Ne 4. «BnusitHue cBeTa Ha poOCT U pa3BUTHE YEPEHKOB
KOJIeyCca».

[Tpaktuueckas padota Ne 2. «IloacuéT MIOTHOCTH MOMYJISIUA Pa3HBIX BUJIOB
pacTeHU».

Tema 4. CooO1iecTBa 1 IK0JI0rH4ecKre CUCTEMBI.

CooOmiecTBo opranu3sMoB — OuoneHo3. CTpyKTypbl OuOlEHO3a: BUIOBaf,
NpOCTpaHCTBEHHAs, Tpoduueckas (muiieBas). Buasl-momuHantel. CBs3M B
ouorneHose.

Dkonorndyeckre cucteMbl (3kocucTembl). [loHsATHE 00 JKOCHCTEME U
ouoreonieHo3e. @DOYHKIUMOHAIbHBIE KOMIIOHEHTBI HKOCHUCTEMBI. MPOIYLEHTHI,



KOHCYMEHTBI, peAyLeHTbl. KpyroBopoT BEIIECTB U MOTOK YHEPTUU B SKOCHCTEME.
Tpoduueckne (muimeBbie) YpPOBHU OSKOCHUCTEMBL. [IWINEBBIC IIEMA ¥ CETH.
OcCHOBHbBIE TIOKAa3aTENIM SKOCHUCTEMBI: Omomacca, MPOAYKIHSA. ODKOJIOTHMYECKHe
nupamMujibl:  MPOAYKIMH, YHCJICHHOCTH, OunomMacchl. CBONCTBa HKOCHUCTEM:
YCTOMYHUBOCTb, CAMOPETYJISIMS, pa3BuTue. CyKiieccus.

[IpupoaHbie SKOCUCTEMBI. DKOCUCTEMBI 03€P U PEK. DKOCUCTEMA XBOMHOTO
WJIN IIAPOKOJIMCTBEHHOT O JIECA.

AHTpOTIOTEHHBIE ~ DKOCUCTEMBI.  ATPOIKOCUCTEMBI.  YPOOIKOCUCTEMBI.
buonornyeckoe u X03s1iICTBEHHOE 3HAYEHUE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopa3znoobOpaszue kak @akTop ycroHuuBocTH 3KocucTeM. CoxpaHeHue
OMOJIOrMYECKOT0 pazHOOOpasus Ha 3emIle.

VYuenue B. U. Bepnaackoro o Ouocdepe. ['panuiibl, coctaB u CTpyKTypa
ouochepnr. Kuoe BemectBo u ero ¢yHkuuu. OcobeHHocTH Ouochepnl Kak
ro0agbHOM 3KOcHUCTEMBI. JlMHaMuyeckoe paBHOBeCME W OOpaTHas CBs3b B
ounocpepe.

KpyroBopoTsl BEIIECTB M OMOTCOXMMHUYECKUE IUKIIBI AJIeMEHTOB (yriiepoa,
a30ta). 30HATBHOCTH OHocdepbl. OCHOBHBIC OMOMBI CYIIIH.

YenoseuecTBO B Ouocdepe 3emiau. AHTpONOreHHbIe U3MEHEHHS B Ouocdepe.
['mo0anbHbIE SKOJTOTUYECKUE TPOOIEMBI.

CocyiiecTBoBaHue MIPUPOIBI u YeJI0BEYECTRA. Coxpanenue
Oropa3HO00pa3us Kak OCHOBA YCTOMYMBOCTH Onocgeprl. OCHOBA pallMOHATIBLHOTO
yYIOpaBICHUS NPUPOJHBIMUA pEcypcaMd U HUX HCNOJb30BaHUE. JlocTuxkeHus
OMOJIOTHY U OXpaHa MPUPOJIBIL.

JlemoHcTpauuu:

[Toptpetsr: A. JIxk. Tencnu, B. H. Cykaués, B. . Bepraackuii.

Tabmuubl u cxemsl: «Ilumesbie nenun», «bUOLIEHO3: COCTaB U CTPYKTypa»,
«IIpupoansie coobmecTBa», «llenum nuTanus», «DKOJIOTUYECKAs HUPAMUIAY,
«buocdepa u yenoek», «IkocucTeMa HIMPOKOJIUCTBEHHOTO Jieca», « DKOCHCTEMA
XBOWHOTO  Jieca», «buoneno3 Bomoéma», «ArpoueHo3», «lIpumepHbie
AQHTPOIIOIEHHBIE  BO3JECUCTBUSA Ha IpUpPOLy», «BaxHenmme HCTOUYHUKU
3arpsi3HEHUs] BO3/lyXa W TPYHTOBBIX BOJ», «[louBa — BaxkHeHIIas coCTaBistOILIAs
onochepor», «DakTopsl aerpaganuu mouB», «llapHukoBbiil d3pdexT», «DakTopsl
pPaAMOaKTUBHOTO 3arpsi3HeHus Ouocdeppr», «OO0mas crpykrypa Ouochepbr»,
«Pacnpoctpanenue xu3Hu B Ouocdepe», «O30HOBBIA 3KpaH Ouochepor»,
«Kpyrosopot yriepoaa B Ouocdepe», «KpyroBopor azora B IpuUpoae».

O6opynoBanue: MoOAEIb-aNIIUKaNusa « TUMUYHBIE OMOIIEHO3BI», TepOapuit
«PacturenbHbIe COOOIIECTBaY, KOUICKINH «broleHo3», «Bpeaurenn BaKHEHIIIHX
CEJIbCKOXO3SIUCTBEHHBIX ~ KYJIBTYyp», Tepbapud W KOJUICKIIUM PACTCHHH U
’KUBOTHBIX, MPUHAJICKAIINE K PA3HBIM SKOJOTUYECKUM TpyMraM OJIHOIO BHJA,



Kpacnas knura Poccuiickoit @exneparuu, H300paKEHUS OXPaHIEMBIX BHUIOB
PacTEHUN U JKUBOTHBIX.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHUA IIPOTPAMMBI 11O
BMOJIOTUN HA  BA30OBOM  VYPOBHE CPEJHEI'O  OBIIEI'O
OBPA30OBAHUIA

Cormacho ®I'OC COO, ycranaBnuBarOTCs TpeOOBaHHUS K pe3yibTaTam
OCBOGHMs  OOydalolMMHUCA NpPOrpaMM  CpeJHero oomero o0pa3oBaHMUA:
JUYHOCTHBIM, METAIIPEIMETHBIM U TPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JIMYHOCTHBIX PE3yJIbTAaTOB OCBOCHUA IpeaMeTa «buomorus»
BBIJICJICHBI CIICAYIOIIUE COCTABIISIONINE. OCO3HAHUE O0YUYaIOIIMMUCS POCCUUCKOM
rPaXJaHCKOW UAECHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSATEIIbHOCTH
U CaMOOIPEACIICHUIO, HalMuyhe MOTHBAIlMM K  OOy4YeHHUIO  OMOJIOTHH,
I[eJICHANPABJICHHOE pPa3BUTHE BHYTPEHHUX YOEKJICHHH JMYHOCTH Ha OCHOBE
KIIFOYEBBIX IIEHHOCTEH M HMCTOPUUYCCKUX TPAJAUIUNA Pa3BUTHS OHOJIOTHYECKOTO
3HaHUS, TOTOBHOCTh M CHOCOOHOCTH OOYYarOUIMXCSl PYKOBOACTBOBATHCS B CBOECH
JESITENbHOCTH IIEHHOCTHO-CMBICIIOBBIMM YCTAHOBKAMH, NPUCYIIAMHU CHUCTEME
OMOJIOTUYECKOTO  00pa30BaHMs, HAJIMYHME OKOJOTMYECKOrOo IPaBOCO3HAHUS,
CITIOCOOHOCTH CTaBUTD LIEJIU U CTPOUTH KU3HEHHBIC TIJIaHBI.

JIM4HOCTHBIE PE3YNBTAThl OCBOEHUS MpeaMeTa «bHOJIOrus» JOCTUTAIOTCS B
€UHCTBE Y4YEOHON M BOCHUTATEIBLHON JIESITEIBHOCTH B COOTBETCTBUHM C
TPAJUIIMOHHBIMU POCCUMCKUMH COLIMOKYJIBbTYPHBIMU, UCTOPUUECKUMHU U TyXOBHO-
HPaBCTBEHHBIMH IIEHHOCTSIMH, IIPUHSATHIMH B OOIIECTBE IpaBUJIAMH M HOPMaMH
MOBEJICHUSI U CIIOCOOCTBYIOT TIpoIlecCaM CaMOTO3HAHUS, CaMOBOCIUTAHUSA U
CaMOpAa3BUTHS, PpAa3BUTHS BHYTPEHHEW TMO3UIMU JIMYHOCTH, TATPUOTU3MA,
YBKEHHUS K 3aKOHY M MPABOMOPSAKY, YEJIOBEKY TPyJa U CTaplIEMy MMOKOJEHUIO,
B3aMMHOT'O YBa)XCHHUsS, OCPEKHOr0 OTHOMICHHS K KYJIbTYpPHOMY HAaCIEIUI0 U
TpaAuLMSIM MHOTOHAIMOHAJIBLHOTO Haponaa Poccuiickon dexnepanuu, MpUpPOE H
OKpYXaroulen cpee.

JInyHOCTHBIE pe3yJbTaThl OCBOCHMS ydeOHoro mpeamera «buomorus»
JIOJDKHBI OTpaXaTh TOTOBHOCTh U CLIOCOOHOCTh 00YYarOIIUXCs PyKOBOJICTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEHW TMO3UIIMEH JUYHOCTH, CHUCTEMOW IIE€HHOCTHBIX
OpUEHTAllUM, TO3UTUBHBIX BHYTPEHHHMX  YOEXKICHHH, COOTBETCTBYIOIINX
TPAIUIIUOHHBIM IIEHHOCTSIM POCCHMCKOTrO OOIIeCTBa, pacIIMpeHUe >KU3HEHHOTO
OTBITA W OMbITA JIEITEILHOCTH B MPOIECCE pPeaU3allMi OCHOBHBIX HAaIpPABJICHUN
BOCIUTATEJILHON JEATEILHOCTH, B TOM YUCJIE B YACTH:

1) rpaIaHCKOr0 BOCIIMTAHMUS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUYaOIIETOCs KaK aKTUBHOTO H

OTBETCTBEHHOTO WICHA POCCUMCKOI0 OOIIECTBA;



OCO3HAaHME CBOMX KOHCTUTYIMOHHBIX IpPaB U OOS3aHHOCTEH, yBaKEHUE
3aKOHA U IPABOIOPAJIKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOW JEATEIIBHOCTH MPHU CO3JaHUU
y4EOHBIX MPOEKTOB, PEUICHUH Y4YeOHBIX M MO3HABATEIBHBIX 3a/a4, BBIMOJIHEHUH
OMOJIOTMYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMPENENIATh COOCTBEHHYIO TO3UIIMI0 IO OTHOUICHHUIO K
SIBJICHHUSIM COBPEMEHHOU KU3HH U OOBSICHATS €€,

YMEHHE YUYHUTHIBaTh B CBOUX JACHCTBHSAX HEOOXOIUMOCTH KOHCTPYKTHBHOTO
B3aMMO/ICHCTBUS JIIOJICH ¢ pa3HBIMHU YOEKIECHUSIMH, KYJIbTYPHBIMH IIEHHOCTSIMHA U
COILMAJIBHBIM TTOJI0KEHHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B IIPOIECCE COBMECTHOTO BBIMOJHEHUS
y4eOHBIX, TMO3HABATEIbHBIX U HCCIEAOBATEIbCKUX 3a7ad, YBaXXUTEIbHOTO
OTHOIIICHWS K MHEHHIO OIIMOHEHTOB MPH OOCYXICHUU CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/ICPIKAHUS;

TOTOBHOCTh K TYMAaHUTAPHOU U BOJIOHTEPCKOMN JEATEIIBHOCTH;

2) IATPMOTHYECKOT0 BOCTIMTAHMS

c(hOpMUPOBAHHOCTH pOCCHICKOMN TPaXJIaHCKOU UJICHTUYHOCTH,
MaTPUOTU3MA, YBAXKEHUS K CBOEMY HApOJy, YYBCTBAa OTBETCTBEHHOCTU TMEPEN]
PonuHoii, roppoctu 3a CBOM KpaH, CBOXO PoauHy, CBOM SI3bIK M KYJBTYpPY,
MPONIOE M HACTOAIIEE MHOTOHAIMOHATBHOTO Hapoaa Poccuy;

[IEHHOCTHOE OTHOIIICHHUE K MPUPOTHOMY HACJIEIUIO U MaMSTHUKAM TTPUPO/IHI,
JTOCTWXKEHUSAM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYIE;

CIIOCOOHOCTh OIICHUBATh BKJIAJI POCCHUUCKUX YUYEHBIX B CTAaHOBJICHHE M
pa3BuTHEC OWOJOTHH, TIOHUMAHHS 3HAYCHUS OWOJOTMM B II03HAHWU 3aKOHOB
MPUPOJIbI, B )KU3HU YEJIOBEKA U COBPEMEHHOTO O0IIIECTRA,;

uaeiiHas yOeXIEHHOCTh, TOTOBHOCTh K CIIyXeHUI0 M 3amure OTeuecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAbOY;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA

OCO3HAHUE TyXOBHBIX IECHHOCTENW POCCUICKOTO HAPO/IA;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUUECKOTO MMOBEACHNS;

CIIOCOOHOCTh OIIEHUBATh CHUTYAIIMI0O W TMPUHUMATh OCO3HAHHBIE PELICHUS,
OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HaHME JIUYHOTO BKJIAJA B IOCTPOCHUE YCTOWIMBOTO OYIyIIIETO;

OTBETCTBEHHOE OTHOLICHUE K CBOUM POJAUTENSAM, CO3/IaHUIO CEMbU Ha OCHOBE
OCO3HAHHOI'0 MPHUHATHUS LEHHOCTEM CEMEWHOM KU3HU B COOTBETCTBUU C
TpaaulusiMu Hapo10B Poccun;

4) 3CTEeTHYECKOT0 BOCIIMTAHHUS

ACTETUYECKOE OTHOIICHWE K MHUpPY, BKJIIOYAs ICTETHKY ObITa, HAYYHOTO W
TEXHUYECKOTO TBOPYECTBA, CIIOPTa, TPYJa, OOIIECTBEHHBIX OTHOIIEHUH;



MOHUMAaHNE YMOIIMOHATILHOTO BO3JICHCTBUS )KUBOU MTPUPOJIBI U €€ 1IEHHOCTH,

TOTOBHOCTh K CAMOBBIPAXEHHUIO B Pa3HBIX BUIAX HCKYCCTBA, CTPEMIICHUC
MIPOSIBJISITH KAYECTBA TBOPUYECKOU JTUIHOCTH;

5) ¢u3uyeckoro BOCHUTAHUS, (POPMHUPOBAHUS KYJIbTYPbI 310POBbS H
IMOLUMOHAIBLHOTO 0JIATOMOTY YN

MOHMMAaHUE U peanu3alus 3J0pOBOro M 0Oe3omacHOro olpasza KU3HU
(3mopoBoe  mHMTaHHWe, COOJIOJCHHE TUTHCHHYSCKHX TIPAaBHJI W HOPM,
cOamaHCUPOBAaHHBIA pPEKUM 3aHATHH W OTIbIXa, peryisipHas Qu3nUecKas
aKTUBHOCTh), OEPEKHOTrO, OTBETCTBEHHOI'O M KOMIIETCHTHOTO OTHOIICHHUS K
COOCTBEHHOMY (QU3UYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

MOHMMAaHWE IIEHHOCTH TIPAaBWJI WHAWBUAYATLHOTO M  KOJUICKTUBHOTO
0€301macHOT0 MOBEICHHS B CUTYAIUSX, YTPOKAIOIINX 3I0POBBIO M )KU3HU JTIOJICH;

OCO3HAHHME TIOCJICACTBUI W HEMPHUATHS BPEIHBIX MPUBBIYCK (YIOTPEOJICHUS
aJIKOT0JIsI, HAPKOTHKOB, KypEHHUSI);

6) TPyA0BOr0 BOCIIUTAHUS

TOTOBHOCTB K TPY/y, OCO3HaHUE IIEHHOCTH MacTepPCTBA, TPYI0It00uE;

TOTOBHOCTh K AaKTHUBHOHW JCSITEIBPHOCTH TEXHOJOTHYECKOW W COIHMAIBHOU
HaIpaBJIECHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, IJIAHUPOBATH U CAMOCTOSITEIHHO
BBITIOJIHATH TaKyIO I€SITEIbHOCTB;

WHTEpPEC K Pa3IMUHBIM cdepaM mpodhecCHOHATBHON MeATeTLHOCTH, YMEHUE
COBEpILIATh OCO3HAHHBIA BBIOOpP Oynayuieid mnpodeccu U peannu30BbIBATH
COOCTBEHHBIC KU3HECHHBIC TIIAHBI;

TOTOBHOCTh M CIOCOOHOCTh K 0Opa3oBaHUI0O MW C€aMOOOpAa30OBaHMIO Ha
MPOTSIKCHUU BCEU KU3HU;

7) PIKOJIOTHYECKOr0 BOCIIUTAHMS

DKOJIOTUYECKU IIEJIeCO00pa3HOe OTHOMICHWE K MPHPOAE KaK HCTOYHHUKY
YKU3HH Ha 3eMJIe, OCHOBE €€ CYIeCTBOBAaHMS;

MOBBIIICHUE YPOBHSI OSKOJOTUYECKOW KyJIbTYphI: TMPUOOPETEHHE OIbITa
IUTAHUPOBAHMS TOCTYNKOB W OIGHKH MX BO3MOXKHBIX TIIOCJICACTBUN IS
OKPY KarOIIEH CPEBI;

OCO3HaHWE TI00ATBHOTO XapakTepa HKOJIOTUYECKUX MPOOIeM W MyTed HX
perieHus,

CIIOCOOHOCTh HWCIIOJIB30BaTh MPUOOpETaeMble TPU H3YUYEHUU OWOJIOTHU
3HaHMS W YMEHHUS TP PEIICHUH TPOOJIeM, CBS3aHHBIX C palMOHAIBHBIM
NPUPOJIONIONL30BaHKEeM  (COOIOJICHHE  TPaBWJI  TOBEIEHUS B MPHPOJIE,
HAIMpaBJICHHBIX HA COXpPAaHEHHWE DPABHOBECHUS B DKOCHCTEMax, OXpaHy BHJIOB,
9KOCHUCTEM, OHOChEphI);



aKTUBHOE HENPUATHE JEHUCTBUM, NPUHOCALIIUMX BpEN  OKpYyXKarolleu
IPUPOJIHOM Ccpefie, YMEHUE MPOTHO3UPOBATH HEOIArOMpPHUSATHBIE SKOJIOTHUYECKUE
MOCJIEJICTBHS MPEANPUHUMAEMBIX JEHCTBUN U IPEIOTBpallaTh HX;

HaJIMYMe Pa3BUTOr0 3KOJIOTUYECKOTO MBILIIJIEHHUS, SKOJIOTHYECKON KYJIbTYPHI,
ombITa NEATEIIbHOCTH AKOJIOTUYECKON HaIIPaBJICHHOCTH, YMEHHS
PYKOBOJCTBOBATbCA MMH B IIO3HABATEJIIBHOW, KOMMYHMKATHBHOM M COLHMAIBHOU
IIPaKTUKE, TOTOBHOCTH K YYACTHIO B IPAKTUYECKON JIEATEIIbHOCTH 3KOJOTHYECKOU
HaIlpaBJICHHOCTH,

8) HeHHOCTH HAYYHOTO MO3HAHMS:

c(hOpPMHUPOBAHHOCT, MHUPOBO33PEHHUS], COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAyKH U OOLIECTBEHHOM MPAaKTUKH, OCHOBAHHOI'O Ha JHAJIOTe
KYJbTYp, CHOCOOCTBYIOIIEIO OCO3HAHUIO CBOETO0 MECTA B MOJUKYJIBTYPHOM MUDE;

COBEPILICHCTBOBAHKUE S3BIKOBOM M YUTATEIbCKOM KyJBTYpPbl KaK CpEACTBa
B3aUMOJICUCTBUS MEXY JIFOAbMU U TIO3HAHUS MUPA,

NMOHMMaHUE crnenuduKu OMOJIOTUM KaK HAayKd, OCO3HaHUA €€ poiu B
(GOpMHUPOBAaHMM PALMOHAIBHOTO HAYYHOTO MBIIUIEHUS, CO3JaHUM LEIOCTHOIO
IPEACTABICHUS 00 OKpPYXaloleM MHUpPE KaK O €JUHCTBE NMPUPOJbI, YEIOBEKa U
oOmiecTBa, B IO3HAHUM MPHUPOAHBIX 3aKOHOMEPHOCTEH M pELIEHUH IpodiieM
COXpaHEHUs NPUPOJHOIO PAaBHOBECHS;

yOEXKJIEHHOCTh B 3HAYMMOCTH OHMOJIOTMM JJIsI COBPEMEHHON LHMBWIM3ALUU:
oOecreyeHrss HOBOTO YpPOBHSI Pa3BUTHsI MEIULMHBI, CO3JaHUE TEPCIEKTUBHBIX
OMOTEXHOJNIOTHH, CIOCOOHBIX  pellaTb PECypcHble  MpOoOJIeMbl  pa3BUTHSA
YeJI0BEYECTBa, IIOUCKA MyTeH BBIXOJA U3 INIO0AIBHBIX IKOJIOTHYECKUX MPOOIEM U
o0ecrieueHus  Mepexoja K  YCTOMUMBOMY  pa3BUTHIO,  PalMOHAIBLHOMY
UCIIOJIb30BAHUIO MPUPOJHBIX PECYpPCOB M (OPMHPOBAHHUIO HOBBIX CTaHIAPTOB
KU3HH;

3aMHTEPECOBAHHOCTh B TOJYYEHUH OMOJOTMYECKHX 3HAaHUW B LEJAX
NOBBILICHUS] OO0IIeH KyJbTYphbl, €CTECTBEHHO-HAYYHOW TI'pPaMOTHOCTH, Kak
COCTaBHOM 4acTH (PYHKIMOHAJIBHOW I'paMOTHOCTU oOydarouuxcs, (popmMupyemon
PU U3y4YEHUH OMOJIOTHH;

NOHMMAHUE CYUIHOCTH METOJIOB MO3HAHUS, UCTIOIb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BaTh IOJy4yaeMmble 3HaHMs JJIs aHajiu3a u
OOBSICHEHUS! SIBIICHUN OKPYKAIOLIEr0 MUpa U MPOUCXOIANINX B HEM H3MEHEHHH,
yMEHUE JieNlaTh OOOCHOBAHHBIE 3aKIIIOYEHHS Ha OCHOBE HAy4YHbIX (DAKTOB U
MMEIOIINXCS JaHHBIX C IIEJIbI0 TTOJYYEHUSI IOCTOBEPHBIX BHIBOJIOB;

CHOCOOHOCTh CaMOCTOSITEIBHO HCIIOJIb30BaTh OWOJIOTMYECKUE 3HAHUS Jis
peleHus: npoOJieM B pealibHbIX )KU3HEHHBIX CUTYAlIHAX;

OCO3HAHUE LIEHHOCTH HAYYHOH JEATEIbHOCTH, TOTOBHOCTH OCYULIECTBISATH
MIPOEKTHYIO U UCCIIEN0BATENBCKYIO AEATEIbHOCTh NHANBUAYAIBHO U B TPYIIIE;



TOTOBHOCTh W  CHOCOOHOCTh K  HENPEPHIBHOMY  OOpa30BaHUI0 U
caM000pa30BaHNI0, K aKTUBHOMY IIOJYyYEHHUIO HOBBIX 3HAHWW TIO0 OHWOJOTUH B
COOTBETCTBHHM C KU3HEHHBIMHU MOTPEOHOCTSIMH.

METAIIPEIMETHBIE PE3YJIBTATbBI

MertanpeaMeTHbIE pe3yJbTaThl OCBOCHHS ydyeOHOro mnpenmera «buomorus»
BKJIIOYAIOT: 3HAUYMMbIE i1 (OPMHUPOBAHUS MHUPOBO33PEHUSA OO0YyUaAIOLIMXCA
MEXKTUCIIMIDTMHAPHBIE (MEXKIIPEIMETHBIE) OOICHAYYHbIC TIOHSATHUS, OTPAKAIOIIUE
[EJIOCTHOCTh HAyYHOW KapTHMHBI MHpa W CHEHU(PHUKY METOIOB TO3HAHUS,
UCIIOJIb3YEeMbIX B €CTECTBCHHBIX HayKax (BEIIECTBO, SHEPIHs, SBJICHHUE, MPOIECC,
CUCTEMa, Hay4yHbIM (DaKkT, MPUHIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpH,
UCClie/IOBaHNe,  HAOMIOJCHWE,  HM3MEpEHHe, OJKCICPUMEHT U JIPYTHX),
yYHHUBEpCAJIbHbIC y4eOHbIe JelcTBHs (IIO3HABATENbHBIC, KOMMYHHUKATUBHBIC,

pEryJIATUBHBIC), o0ecreunBaroIme dbopmupoBaHue (byHKIMOHATBHOM
IPaMOTHOCTH U  COIMAJbHOM KOMIIETEHIIMM OOYy4YarolIUXcs, CIOCOOHOCTD
O0y4Jaronmxcs UCIIO0JIb30BaTh OCBOEHHBIE MEXIUCITUTUTMHAPHEIE,

MHUPOBO33PEHUYECKHE 3HAHUS M  YHUBEpCaJbHbIE Yy4yeOHbIE JCHCTBUA B
ITO3HABATEJIbHON U COLMAJIBHON MPAKTHUKE.

MertanpeameTHble pe3yabTaThl OCBOEHHS IMPOTPaMMBbl CPEIHETO OOIIEro
o0pa30BaHUsl IOJKHBI OTPaXaTh:

OBaanenue YHHMBepPCAJIbHbIMH y4eOHBIMU MO3HABATEJbHBIMH
NeCTBUSIMHU:

1) 6a30Bble JJOrHYeCKUe TeiCTBHA:

CaMOCTOSITENIbHO  (OpMYJIMpOBaTh W aKTyaJU3upoBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE,;

UCIIOJI30BaTh MPHU OCBOCHHM 3HAHUN MPUEMBI JIOTMYECKOTO MBIIIJIEHUS
(ananm3za, cuHTE3a, CpaBHEHHUS, Kiaccu(HKanuu, 0000IIEeHNs), paCKPBIBATH CMBICI
OMONIOTHYECKUX TOHSATHH (BBIICISATh UX XapaKTepHbIC MPU3HAKH, YCTAHABJIMBATH
CBSI3U C JIDYTHMHU MMOHITUSIMH);

ONpENENATh LEIU JEATEIbHOCTH, 3a/aBas IapaMeTpbl M KPUTEPUH HUX
JOCTHKEHHMSI, COOTHOCUTD PE3YJIbTATHI AESATENBHOCTU C MMOCTABICHHBIMHU LIEJISIMH;

UCIOJIb30BaTh OMOJIOTMYECKHE MOHATUS JIJIsl OOBsICHEHUsI (PAaKTOB U SIBICHUMI
JKMBOW TIPUPOJIBI;

CTPOUTHh JIOTHYECKHUE pacCykacHus (MHAYKTHBHBIC, JCIYKTUBHbBIC, IIO
AHAJIOTHH), BBIABISATH 3aKOHOMEPHOCTH W TPOTUBOPEYUS B PaCcCMATPUBACMBIX
ABJICHUSIX, (DOPMYIUPOBATh BHIBOJIBI M 3aKIIIOUCHHUS;

PUMEHSTH CXEMHO-MOJIEJIbHbIE cpeactBa  JUIsl  NPEACTABJICHUS
CYLIECTBEHHBIX CBSA3€H M OTHOUICHHH B M3y4aeMbIX OMOJIOTMYECKHX OOBEKTax, a



TakK€  NPOTHUBOPEUYHMI  pPa3HOTO  pOJAa,  BBIABICHHBIX B Pa3IMYHbIX
UH(GOPMALIMOHHBIX UCTOUYHUKAX;

pa3palaThiBaTh IUIaH PEIICHUS MPOOJIEMBbI C YYETOM aHalU3a MMEIOIIUXCS
MaTEepUaIbHBIX U HEMAaTEPUAJIbHBIX PECYPCOB,;

BHOCHUTb KOPPEKTHBBI B JAESITEIBHOCTb, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OIICHUBATh PUCKU TOCIEACTBUM JEATEIbHOCTH;

KOOPAMHUPOBATh M BBINOJMHATH pabOTy B  YCIOBHSX  PEaTbHOTO,
BUPTYaJIbHOIO U KOMOMHUPOBAHHOI'O B3aUMOJENCTBHUS;

pa3BUBaTh KPEaTUBHOE MBIIJICHUE IIPU PELIEHUH KU3HEHHBIX IPOOJIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKHE el CTBHUS:

BJIa/IETh HaBBIKAMH Y4€OHO-UCCIIEI0BATENbCKON U MPOCKTHOU JESTEINBHOCTH,
HaBBIKAMM  pa3peuieHusi NpoOsieM, CIHOCOOHOCTBIO U TOTOBHOCTBIO K
CaMOCTOSITEJIbBHOMY MTOMCKY METO/I0B PELIEHUS MPAaKTUUECKUX 3a7a4, IPUMEHEHUO
Pa3IUYHBIX METOJIOB TIO3HAHMS;

UCTIONB30BaTh pPAa3jNyYHbIe BHUIBl JEATEIBHOCTH IO TOIYYCHHIO HOBOTO
3HAaHUA, €ro HWHTEPIpeTaIy, MNPeoOpa30BaHUI0 W NPUMEHEHHIO B YUYEOHBIX
CUTYaIUsX, B TOM YUCJIE IPH CO3JaHUH YIEOHBIX M COIUAIBHBIX TPOCKTOB;

(GopMHUpPOBAaTh HAYUYHBIM THUI MBILIUICHUS, Bla/eTh HAYYHOU TEPMHHOJIOTHEH,
KJIIOYEBBIMU MOHSITUSIMHU U METOJIaMU;

CTaBUTh M (HOpPMYJIMpOBaThH COOCTBEHHBIE 3aJadyd B 00pa3oBaTEIbHON
TeSITENIbHOCTH U )KU3HEHHBIX CUTYAIHSIX;

BBISIBJISITH TNPUYMHHO-CJICACTBEHHbIE CBSI3M W aKTyaJM3UpOBaTh 3ajaauy,
BBIIBUTaTh TUIOTE3Y €€ pEeLIeHUs, HAXOAUTh apryMEHTHl JUIsl J0Ka3aTelbCTBa
CBOMX YTBEp:KJICHUH, 3a1aBaTh MapaMeTpbl U KPUTEPUU PELLEHHUS,

aHAIM3UPOBaTh TOJY4YEHHBIE B XOJI€ PpEIIECHUS 3aJayd Pe3yJIbTaThl,
KPUTHUYECKH OIICHUBATh WX IOCTOBEPHOCTH, MPOTHO3WPOBATh N3MEHEHNE B HOBBIX
YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

OCYUIECTBJISATh LI€JICHANIPABICHHBIA MOUCK NEPEHOCca CPEICTB U CIOCOOOB
NEeUCTBUS B MPO(ECCUOHATBHYIO CPEY;

yMETh TMEPEHOCHUTh 3HAHMS B TMO3HABATEIBHYIO U MPAKTUYECKYIO 00IacTH
KU3HECSITEbHOCTH;

YMETh UHTETPUPOBATH 3HAHUSA U3 Pa3HbIX IPEIMETHBIX 00sacTel;

BBIIBUTATh HOBBIC HJEH, TpeiaraTh OpUTHHAIBHBIE TIOIXOIBl U PEUICHUS,
CTaBUTH MPOOJIEMBI U 33a4H, TOYCKAIOIINE AThTepPHATHBHBIC PEIICHUS.

3) padora ¢ nHpopmanmeii:

OPHEHTHPOBATHCS B PA3IMYHBIX UCTOYHUKAX MHPOPMALIUH (TEKCTE yUeOHOTO
nocoOusi, HAy4YHO-TIOMYJISIPHOM juTeparype, OHOJIOTHUYECKUX CIIOBapsX U
CIIPaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax MaHHBIX, B VIHTepHeTe), aHaIM3HPOBAThH



WH(OPMAITUIO PA3TUYHBIX BUJIOB B (HOPM MIPEACTABICHUS, KPUTUUECKH OTICHUBATH
e€ T0OCTOBEPHOCTh U HEMTPOTUBOPEUNUBOCTD,

dbopMyTUPOBaTh 3alPOCH W MPUMEHATH PA3IUYHBIC METOMBI MPU MOUCKE U
orbope Ouosoruyeckord mH(poOpMaru, HEOOXOAMMOM JIJIs BBITIOJIHEHUS YYCOHBIX
3aj1ay;

npuoOpeTaTh OIBIT KCHOIB30BaHUS HHGOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTH, COBEPIICHCTBOBATH KYJIbTYPY aKTUBHOTO HCIIOIh30BAHUS Pa3TMYHBIX
MTOMCKOBBIX CHCTEM;

CaMOCTOSATEIIbHO  BBIOMpATh  ONTUMAJbHYIO  (GOpMY  IPEACTABICHHS
ouonoruueckoi uHbopMaiuu (cxembl, rpadUKH, JAarpaMMbl, TaOJUIbI, PUCYHKH
U JIpyroe);

WCIIOJIP30BaTh HAYYHBIA S3bIK B KayeCTBE CpeAcTBa Ipu paboTe ¢
Ouonoruyeckod HHPOpMAIMEH: MPUMEHATh XUMHUYECKHe, (QU3NYecKHe U
MaTeMaTU4YeCKHe 3HAaKU W CUMBOJBI, (opmysibl, aOOpeBUaTypy, HOMEHKIATYPY,
UCIIOJIB30BaTh W MPeoOpa3oBBIBATh  3HAKOBO-CHMBOJMYECKHE  CPEJCTBA
HaTJISTHOCTH,

BJIAJCTh  HaBBIKAMH  paclo3HAaBaHWS W 3alUTHl  HWH(pOpMAINH,
nH(OPMAIMOHHOW 0€3011aCHOCTH JIMYHOCTH.

Ogy1aieHUe YHUBEPCAJbHBIMM KOMMYHHUKATUBHBIMHU JeCTBUSIMU:

1) o0IeHue:

OCYIIECTBJISATh KOMMYyHUKAIIMH BO BCeX c(hepax KM3HU, aKTUBHO y9aCTBOBATh
B JIMAJIOTe WU JUCKYCCHHU IO CYIIECTBY 00CYyKaaeMoi Tembl (YMEHHE 3a/1aBaTh
BOIPOCHI, BBICKA3bIBaTh CYXKJEHUS OTHOCHUTEIIBHO BBITIOJIHEHUS TpeiaraeMoun
3aJlay, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH MO3UIIMI JIPYTUX YYaCTHUKOB
JTAJIOTa UM TUCKYCCHH);

pacro3HaBaTh HEBEpOaJbHBIC CpPEJCTBAa OOIICHHS, IOHUMATh 3HAYCHHE
COIIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHUS KOH(MIMKTHBIX CHUTYaIlUH,
YMETh CMATYATh KOHPJIMKTHI U BECTH MEPETOBOPHI,

BJIAJICTh PA3IUYHBIMU CTIOCOOAMHU OOIICHHS] M B3aWMOJCHCTBUS, ITOHUMATH
HaMEpEHUS IPYTUX JIFOJICH, MMPOSBIISATh YBAXKHUTEIHHOE OTHOIICHUE K COOCCETHUKY
U B KOPPEKTHOU GopMme HhopMyIupoBaTh CBOM BO3PAKEHHUS,;

pa3BEPHYTO U JIOTUYHO HW3JIaraTh CBOIO TOUYKY 3PEHUS C HUCIOJIb30BAHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHasl IeSITeJIbHOCTD

MOHMUMATh M KMCIOJB30BaTh MPEUMYIICCTBA KOMAHIHOW W WHIAWUBUIYTBHON
paboThI IPY PEIICHUN OMOJIOTHIECKOU Mpo0IeMbl, 000CHOBBIBATH HEOOXOAMMOCTD
MPUMEHEHUS TPYIOBBIX (DOPM B3aMMOICHCTBHSI PU PEIICHUH YIeOHOU 3a/1a4H,

BBIOMpPATh TEMATHUKy U METOAbl COBMECTHBIX JCUCTBUU C y4ETOM OOIIHMX
WHTEPECOB M BO3MOXKHOCTEH Ka)KJI0T0 WIeHA KOJUICKTUBA,



IIPUHUMATh €A COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIUHUPOBATh JCHUCTBUS MO €€ JOCTHUKCHUIO: COCTaBJSATh IUIAH JIEMCTBUM,
pacupenensiaTh pojaud ¢ Y4E€TOM MHEHHH YYaCTHHKOB, OOCYXIaTh pPe3yJbTaTh
COBMECTHO paboThI;

OLICHMBATh KA4€CTBO CBOEr0 BKJIAJa U KaXJOTO YYaCTHHKAa KOMAaHIbl B
OOIIMii pe3yNbTaT MO Pa3pabOTaHHBIM KPUTEPUSIM,

MpeJiaraTb HOBBIE MPOEKTHl, OLUECHUBATH HAEHU C IO3ULIHAH HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKOW 3HAYUMOCTH;

OCYILECTBJISATh TMO3UTUBHOE CTPATETUYECKOE TIOBEICHHE B Pa3JIMYHBIX
CUTYaIMSIX, TPOSIBIISITH TBOPYECTBO U BOOOPAKEHUE, OBITh MHUIIMATUBHBIM.

OBJ1aieHH e YHUBEPCAJIbHBIMHU PEryJIsiITUBHBIMU ACHCTBUSIMM

1) camoopraHu3amusi:

UCIIOJIb30BaTh OWOJIOTUYECKUE 3HAHUS [UJIS BBIABJICHHS MPOOJIEM U HX
pelieHus B ®KU3HEHHBIX U YUYCOHBIX CUTYalIUSX;

BBIOMpaTh Ha OCHOBE OHOJIOTUYECKUX 3HAHUU IIEJ€BbIE U CMBICIOBBIC
YCTAaHOBKM B CBOHUX JICMCTBUAX M MOCTYIKax MO OTHOIIEHHUIO K >KUBOW MPUPO/IE,
CBOEMY 3JIOPOBBIO U 3JOPOBBIO OKPYKAIOIIUX;

CaMOCTOSITEJIbHO OCYIIECTBIIATh IT03HABATEIBHYIO JEATEIIBHOCTD, BBISBIIATH
po0JIeMBbl, CTaBUTh U (POPMYJIMPOBATH COOCTBEHHBIE 3a/la4l B 00pa3oBaTEIbHOU
JESATEIbHOCTH U )KU3HEHHBIX CUTYyalUsIX;

CaMOCTOSITEJIbHO  COCTaBJISATh IUIAH pEHIeHUs NpoOJeMbl ¢  y4E€TOM
UMEIOIITUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH 1 MPEANIOUTCHUH;

JIaBaTh OLIEHKY HOBBIM CUTYallHsIM,;

pacHIupsITh paMKH Y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MIPEANOYTCHUH;

JieJIaTh OCO3HAHHBIA BBIOOP, apryMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTH
3a pEIICHHUE;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

croco0CTBOBaTh (OPMHUPOBAHUIO W TIPOSIBICHUIO IIUPOKOW DJPYAUIIMU B
pa3HBIX O0O0JIACTSIX 3HAHWUM, MOCTOSHHO TOBBIIIATH CBOM 0OO0pa30BaTENbHBIM U
KYJbTYPHBIN YPOBEHbD.

2) CaMOKOHTPOJIb!

JIaBaTh OLIEHKY HOBBIM CHUTyalllsIM, BHOCUTb KOPPEKTHUBBI B JESATEIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YIbTATOB LEISM,

BJIaJIcTh ~ HaBBIKAMHU  TIO3HABATEIbHOW  peQueKCMM  KaK  OCO3HaHMS
COBEPIIAEMBIX JEWCTBUM W MBICIUTEIBHBIX MPOILECCOB, HMX PE3YJbTaTOB H
OCHOBaHMM, MCIOJIb30BaTh MPUEMBI pedICKCUU NI OLIEHKU CUTYyalluu, BBIOOpa
BEPHOT'O PELICHMUS,;

YMETh OLICHMBAaThb PUCKM M CBOEBPEMEHHO NPUHHUMATh PEUICHUS MO HX
CHUKEHHIO;



IIPUHAMATb MOTHBBI M apryMEHTBHl JPYTMX IIPM aHAJIU3€ pe3yJIbTaTOB
NEATEIIBHOCTH;

3) npuHATHE CeOsl U IPYTUX:

IPUHUMATH ce0sl, MOHUMAasi CBOU HEAOCTAaTKU U JIOCTOMHCTBA,

IIPUHUMATh MOTHMBBI W apPryMEHThl JPYTMX IIpU aHAJIU3€ pE3yJIbTaTOB
NEATEIIBHOCTH;

npU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIHUOKH;

pa3BHUBaTh CIIOCOOHOCTh NOHUMATh MUP € MO3ULUH JIPYTOro YEJI0BEKa.

IMPEAMETHDBIE PE3YJ/IBbTATDBI

[TpenmeTrHbie pe3ynbTaThl OocBoeHUsA mnporpaMMmbl COO mo Ouojoruu Ha
0a30BOM YpOBHE BKIIIOYAIOT cenuduyueckue ajis yueOHoro npeamera «buomorusp»
Hay4YHbIE 3HAHMSI, YMEHHUS U CIOCOOBI IEUCTBUI MO OCBOEHUIO, HHTEPIPETALUU U
npeoOpa30BaHUIO 3HAHUM, BUIbI IEATEIBHOCTH MO MOJYYEHUIO HOBOTO 3HAaHUS U
NPUMEHEHUIO 3HAHUI B Pa3iMUYHBbIX Y4EOHBIX CUTYyalUsX, a TaKKe B PEasbHbIX
KU3HEHHBIX CUTYallUsAX, CBA3aHHBIX C Ouonorueil. B mporpamme mnpeameTHbie
pe3ynbTaThl MPEACTABICHBI IO OAaM 00yUYEHUS.

[TpenMeTHbIe pe3ynabTaThl OCBOEHUsI yueOHOTO mpenmeta «buonorus» ¢ 10
Kjlacce NOJKHBI OTPaXKaTh:

c(OpMUPOBAHHOCTH 3HAHUM O MECTE U POJM OMOJIOTUU B CUCTEME HAyYHOTO
3HAHUS €CTECTBEHHBIX HayK, B (OPMHPOBAHUU COBPEMEHHON €CTECTBEHHO-
HAay4YHOM KapTHHBI MHpPAa M HAYYHOI'O MHUPOBO33PEHHMS, O BKIIAJ€ POCCHUHCKHUX WU
3apyOEKHBIX YUEHBIX-OMOJIONOB B pa3BUTHE OHOJOrWH, (PYHKIMOHAIBHOU
I'PaMOTHOCTH Y€JIOBEKA JUIsl pELICHUS KU3HECHHBIX 3a/1a4;

YMEHHE pPACKpPBIBATh COJAEpKaHHE OMOJIOrMYECKUX TEPMHUHOB M IMOHSTHIL:
KU3Hb, KJIETKa, OpraHm3M, MeTaboiu3M (0OOMEH BEIIECTB MW IPEBpAIlCHHE
DHEPTHH), TOMEOCTa3 (CaMOpETyJISAIUs), YPOBHEBAsT OPTaHU3AIMS )KUBBIX CHUCTEM,
CaMOBOCHpOM3BeICHUE (PETIPOAYKITHS), HACIEICTBEHHOCTD, HK3MEHYMBOCTb, POCT U
pa3BUTHE;

yMEHHUE Wu3jarath Ouojormdeckue Tteopun (KJIETOYHAs, XPOMOCOMHa,
MYTaIllMOHHAs, IIEHTpajbHAas JOrMa MOJICKYJISpHOU Owuonorun), 3akonsl (I
Meunnens, T. Moprana, H. Y. BaBuiioBa) u yueHust (0 EHTpax MHOTOoOpasus u
NPOMCXOXKICHUS KYJIbTYpHBIX pacTenuii H. Y. BaBuioBa), onpenensiT TpaHHIIbI
UX IPUMEHUMOCTH K KUBBIM CHCTEMaM;

yMEHHUE BJIaJIETh METOIaMH HAyYHOI'O MO3HAHUS B OMOJIOrMH: HAOII0JEHUE U
OMMCAHHUE KUBBIX CHCTEM, IMPOILIECCOB W SBJICHUM, OpraHU3alys U TPOBEJICHUE
OMOJIOTUYECKOTO  DKCIEPUMEHTA,  BBIABMXKEHHWE  THUIIOTE3bl,  BBISIBICHUE
3aBHCHUMOCTH MEXIY HCCIEIyeMbIMU BEIUYMHAMH, OOBSCHEHHE IOJIYYECHHBIX



pE3yJIbTATOB, MCIIOJIB30BAHHBIX HAYYHBIX MOHSATUH, TEOPUMl U 3aKOHOB, YMEHHE
JIeaTh BBIBOJIbI HA OCHOBAHUH IOJIyYEHHBIX PE3YyJIbTATOB,;

YMEHHUE BBIJIEIATh CYILIECTBEHHbIE NPU3HAKH BUPYCOB, KJIETOK IPOKApPHOT U
AYKapHOT, OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX OpPraHW3MOB, OCOOCHHOCTU
MPOLIECCOB: OOMEHa BEIIECTB M MPEBPAIEHUs SHEPTHH B KIETKe, (POTOCHMHTE3A,
IUTACTUYECKOTO M JHEPreTHUeCKOro OOMEHa, XEeMOCHHTEe3a, MHUTO03a, Meio3a,
OIUIOZIOTBOPEHUS, PA3MHOXKEHUS, WHIAUBUIYAIBHOIO pa3BUTUS  OpraHu3Ma
(oHTOrCHE3);

yMEHHUE MPUMEHSATHh MOJyYECHHbIC 3HAHUS ISl OOBICHEHHUS OMOJOTMUYECKUX
MPOLIECCOB U SIBICHUM, NIl TMPUHITUS MPAKTUYECKUX PEIICHUI B MOBCEIHEBHOU
XKU3HU C LeJblo o0ecreyeHus: Oe30MacHOCTH CBOETO 3/I0pOBbS M 3J0POBbS
OKPY’KaIOIIUX JI0JeH, COOI0IEHHS] HOPM IPaMOTHOTO TIOBEACHUS B OKPYXKaroen
OPUPOJHON cpejie, NMOHMMAaHUE HEOOXOJWMOCTH HCIOJB30BaHUS JIOCTHXKEHUN
COBpEMEHHOW  Oumojoruu U OMOTEXHOJIOTUHA Ui  PalMOHAJILHOTO
IPUPOAOIIOIB30BAHNUS;

YMEHUE pellaTh 3JJIEMEHTAPHbIE TIE€HETUYECKHE 3aJadyd Ha MOHO- U
JUTHOPUIHOE CKpEIIMBAHKE, CUEIUVIEHHOE HACJIEeI0BAHUE, COCTaBIIATH CXEMBI
MOHOTHOPUAHOTIO CKpEUIMBAaHUS JJIsl MpeicKa3aHUsl HAcJIEeJOBAHUS MPU3HAKOB Y
OpraHU3MOB;

YMEHHUE BBINOJHATh JIA0OpAaTOpHbIE M IpakTU4YecKhe padoThl, cOOJ0aTh
MpaBuJia Mpu padboTe ¢ yueOHBIM U J1a00OPaTOPHBIM 000PYI0BAHHUEM;

yMEHHE KPUTHUECKH OLEHUBATh W HHTEPNPETUPOBATh HH(MOPMALIHIO
OMOJIOTMYECKOTO  COJAEpKAaHMsl, BKJIIOYAIOIIYI0 IICEBIOHAYYHBbIE 3HAHMUS U3
Pa3IUYHBIX UCTOYHUKOB (Cpe/icTBa MAacCOBOW MH(OpPMAIIMU, HAYYHO-TIOIYJISIPHBIC
MaTepHuallbl), STUYECKUE AacCleKThl COBPEMEHHBIX HCCICIOBAaHHWI B OWOJIOTHH,
MeIUIMHE, OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaTb COOCTBEHHbIE MHCbMEHHBIE U YCTHBIE COOOILEHUS,
000011ast 6MoJIOrMYecKyr0 HHGOPMAIINIO U3 HECKOJbKHX MCTOYHHUKOB, TPAMOTHO
MCITI0JIb30BaTh MOHATUIHBIN anmapaT OMOJIOTHH.

[IpenMeTHBIC pe3yabTaThl OCBOEHUS yueOHOro mpeamera «buomorus» ¢ 11
Kjlacce NOJIKHBI OTPaXKaTh:

c(OpMUPOBAHHOCTH 3HAHUI O MECTE U POJM OMOJIOTUU B CHCTEME HayYHOTO
3HAaHUSI ECTECTBEHHBIX HAayK, B (OPMHpPOBAHMH COBPEMEHHON €CTECTBEHHO-
HAy4YHOW KapTHHBI MHpPA M HAYYHOIO MHUPOBO33PEHMS, O BKIJIAJIe POCCUHCKHX U
3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OHOJOTUH, (QPYHKIHMOHAIBHOU
IPaMOTHOCTH Y€JIOBEKA JUIsl pELICHUS KU3HEHHBIX 33/1a4;

yMEHHE DPACKpPBIBATh COJAEpKAHHE OMOJIOTMYECKUX TEPMHUHOB M MOHSITHIL:
BUJI, TIOMYJISIIMS, TeHOMOH, IBOIIOIMS, JIBIKYIIHE CHIIbI ((DaKTOPBI) SBOIIOIHH,
MPUCTIOCOOJIEHHOCTh OPraHU3MOB, BHJI000pa30BaHME, 3KOJOTUYECKHE (AKTOPHI,



DKOCHUCTEMA, TMPOAYILEHTHI, KOHCYMEHTBHI, PEAYLEHTHl, I1eMH MUTaAHUS,
AKOJIOTHYECKas MUpamMua, OMoreorenos, onocdepa;

yMEHHE Wu3JaraTh OWoNIoTHYeCKHe Teopuu (dBOMIOIMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKas TEOPHUS DBOJIOIMH), 3aKOHbI ¥ 3aKOHOMEPHOCTH
(3apompimeBoro cxonctBa K. M. bapa, uepenoBaHus TJIaBHBIX HANpaBJICHUH WU
nyteit sBomormu A. H. CesepuoBa, yuenus o 6uocdepe B. 1. Bepraackoro),
OTIPEENATh TPAHUIIBI KX TPUMEHUMOCTH K )KHBBIM CHCTEMaM,

yMEHHUE BJIaJIETh METOIaMH HAyYHOT'O MO3HAHUS B OMOJIOTMH: HAOIIOJIEHUE U
ONKMCAHUE KUBBIX CHCTEM, IMPOIIECCOB W SIBJICHUM, OpraHu3alds U MPOBEJICHUE
OMOJIOTUYECKOTO  DKCIEPUMEHTA,  BBIJBMXKEHHWE  THUIIOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEXJy HCCICIyEMbIMH BEIMYUHAMH, OOBSICHCHHE ITOTYyYEHHBIX
pE3yNbTaTOB, WCIIOJIB30BAHHBIX HAYYHBIX TMOHSATHH, TEOPHUH MW 3aKOHOB, YMCHHE
JIeaTh BBIBOJIBI HA OCHOBAHUU TMOJIYYEHHBIX PE3yJIbTATOB,;

yMEHHE BBIICIATH CYIIECTBEHHBIE MPU3HAKKH CTPOEHUS OMOJIOTHYECKHUX
OOBEKTOB. BHJIOB, TMIOMYJISIINN, TPOIYIIEHTOB, KOHCYMEHTOB, PEIYIICHTOB,
OMOTeoIeHO30B W JKOCHUCTEM, OCOOEHHOCTH TPOIIECCOB. HACIIEICTBEHHOU
M3MEHYMBOCTH, €CTECTBEHHOTO0 OTOOpa, BUA000pa30BaHUSs, MPUCIOCOOJICHHOCTH
OpPraHU3MOB, JIEUCTBHUS SKOJOTUYECKUX (PAKTOPOB HA OPraHu3Mbl, TMEpeHoca
BEIIECTB W TIOTOKA DSHEPIHMM B DJKOCHCTEMAaX, AHTPOIOTCHHBIX HM3MEHEHUH B
HPKOCHCTEMAX CBOEM MECTHOCTHU, KPYroBOpPOTa BEIIECTB U OMOr€OXMMHUYECKHUX
LIMKJIOB B Onocdepe;

yMEHUE MPUMEHSATh MOJYyUYCHHbIC 3HAHUS ISl OOBACHEHHS OHOJIOTUYECKHX
IIPOLIECCOB U SIBJIEHUM, JUUIA NMPUHATHUS NPAKTUUYECKUX PELICHUM B ITOBCEIHEBHOM
XKU3HU C IeNpl0 obecrieyeHUs O€30MacHOCTH CBOETO 3I0pPOBbS M 310POBbS
OKPY>KarOIINX JIOACH, COOMI0IEHUSI HOPM IPaMOTHOTO TIOBEJICHHUS B OKPY KaroIen
NPUPOIHON cpesie, TMOHMMAaHUE HEOOXOAWMOCTH WCIOJIB30BaHUS JOCTHXKCHUN
COBPEMEHHOM OMOJIOTHH JIJIs1 PAIIMOHATIEHOTO TIPUPOIOTIOIH30BAHUS;

yMEHHUE peliaTh 3JIEMEHTApHbIE OMOJIOTMUECKHUE 3a/1aud, COCTABISATh CXEMbI
NIEpPEeHOCa BEIIECTB U SHEPTHH B dKOCUCcTeMax (LeMH MUTaHuUs);

YMEHHUE BBIMOJHATH JIA0OpAaTOpHBbIE M MpakTUYecKue padoThl, COOII0IATh
MpaBuJIa MpU padboTe ¢ yueOHBIM U J1a0OPaTOPHBIM 000PYI0BAHUEM;

yMEHUE KPUTHYECKH OIEHWBATh U HHTEPIPETUPOBATH HWH(OOPMAIUIO
OMOJIOTUYECKOTO  COJIEp)KaHMs, BKIIOYAIONIYI0 TICEBJIOHAYYHBIC 3HAHUSA W3
Pa3IMYHBIX UCTOYHUKOB (CpeJCTBa MacCOBOM MH(OPMAIIMK, HAydHO-TTOMYJISIPHBIC
MaTepualibl),  pacCMaTpuBaTh  [JIOOATBHBIC  JKOJOTHMUYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOUICHUIO K HUM COOCTBEHHYO MO3ULIHUIO;

yMEHHE CO03/1aBaTh COOCTBEHHBIC IHCHMEHHBIE M YCTHBIE COOOIIEHNS,
000011ast 6MoJIOrMYecKyr0 HHGOPMAINIO U3 HECKOJbKHX MCTOYHHUKOB, TPAMOTHO
MCIOJIb30BATh MOHATUIHBIN anmapaT OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHMe pa3/ieioB U TeM undpoBbie
Ne n/n P Konrpoabnbie IIpakTHyeckue (ncpp )
NMPorpamMmbl Bcero o0pa3oBaTejbHbIe
padoThI padoThI
pecypchl
bubmuoreka [{OK
1 b 2
HONOTHA Kak Hayka 0 0 https://m.edsoo.ru/7f41c292
bubnunoreka LIOK
2 XK 1
UBBIC CHCTEMBI U UX OpraHU3aIus 0 0 httos://m.eds00.ru/7f416292
. bubmnorexa [JOK
3 XHUMHYECKUH COCTAB M CTPOCHUE KIIETKH 8 1 1 https://m.edsoo.ru/7f41c292
bubmmoteka [IOK
4 HKHSHETEATEIEHOCTE JUIETKH 0 0 1 https://m.edsoo.ru/7f41c292
5 Pa3sMHOXKEHUE U MTHAMBULYAIBHOE PA3BUTHE 5 1 1 bubnnorexa [IOK
OpraHu3MOB https://m.edsoo.ru/7f41c292
6 HacnencTtBeHHOCTh M N3MEHYNBOCTH 8 1 1 bubnuoreka [{OK
OpraHnu3MOB https://m.edsoo.ru/7f41c292
Ceneknust opraHu3mMoB. OCHOBBI bubnunoreka LIOK
7 3 0 0
OMOTEXHOIOTHH https://m.edsoo.ru/7f41¢c292
but6mmoreka [IOK
8 P 1 0 0
CICPBHOC BpeMA https://m.edsoo.ru/7f41c292
OBILEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 3 4
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11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3/iesioB U TeEM undgposbie
Ne n/n P Kontposbnble IlpakTuueckue (wnbp )
NMPOorpamMmmbIl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
bubnuoreka [{OK
1
IBOONKOHHA GRONOTHA o https://m.edsoo.ru/7f41cc74
5 Bo3HuKHOBEHHE U pa3BUTHE KU3HU Ha 9 bubnnorexa [JOK
3emiie https://m.edsoo.ru/7f41cc74
3 OpraHusMbl U OKpY>Karoias cpeaa 5 bubmorexa HOK
P 24 rast epea https://m.edsoo.ru/7f41cc74
bubmuoreka [{OK
4
Coo01ecTBa 1 SKOJTOTUYECKHE CUCTEMBI 9 https://m.edsoo.ru/7f41cc74
bu6nunoreka LIOK
P 2
> C3CPBHOC BpeMA https://m.edsoo.ru/7f41cc74
OBILIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 34 0
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