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HOACHUTEJBHAASA 3AIIMCKA

[Ipu pa3paboTke mNporpamMmbl MO OUOJIOTUU TEOPETHUUYECKYIO OCHOBY IS
ompenesieHns] MOAX0A0B K (OPMUPOBAHUIO COJEpNKAHUS Y4yeOHOTO MpeaMera
«buonoruss» cocraBwiM: KoHuenryainbHele nonoxenus PIOC COO o
B3aMMOOOYCIIOBICHHOCTH  ILIeJiel, COJIepXaHus, pe3yIbTaToB oOOy4YeHUs U
TpeOOBaHUM K YPOBHIO MOATOTOBKHU BBITYCKHUKOB, MOJOKEHUS 00 OOIINX LENSIX U
MPUHINNAX, XaPAKTEPU3YIOIINX COBPEMEHHOE COCTOSHHUE CHUCTEMBI CPEIHETO
obmrero odpazoBanus B Poccuiickoit @deneparuu, a Takke MOJIOKEHHUS O CrieuduKe
Ouosioruu, €€ 3HAYEHWU B TIO3HAHUU SKUBOM TIPUPOJLI U OOECIeYeHUU
CYIIECTBOBAaHMS 4ejoBeYecKoro oodimiecTBa. COrjlacHO Ha3BaHHBIM MOJIOKEHUSIM,
onpeiesieHbl OCHOBHBIE (DYHKIIUU MTPOTPAMMBI 110 OMOJIOTUU U €€ CTPYKTYypa.

[Iporpamma mo 6mosiorun 1a€T MpeACTaBICHUE O 1eIIX, 00 001Iel cTpaTerun
00yueHUs, BOCIUTAHUS U Pa3BUTUSI 00yUaIOIKUXCsl CPeACTBAMH yueOHOro IpeaAMeTa
«buonorus», onpeaenseT 00s13aTeIbHOE MPEIMETHOE COJIEPKAHUE, €TO CTPYKTYPY,
pacripeniesieHue Mo pasjeliaM W TeMaM, PEKOMEHAYEeMYIO IMOCIeI0BaTeIbHOCTD
M3YUYeHHs yUYEOHOTO MaTepuaia ¢ y4éTOM MEXKIPEAMETHBIX U BHYTPUIIPEAMETHBIX
CBSI3€l, JIOTUKM 0O0pa3oBaTEIbHOTO IpoIlecca, BO3PACTHBIX OCOOEHHOCTEH
o0yyarommxcs.

B mporpaMme 1o 6M0JI0TuM Takke YIYUTHIBAIOTCS TPEOOBaHUS K TIIIaHUPYEMBIM
JTUYHOCTHBIM, METANpeAMETHBIM U TPEAMETHBIM pe3yibTaTaM oOOy4YeHUs B
dhopmMupoBaHUU OCHOBHBIX BUJIOB y4eOHO-T103HABATEIHHOM
NEeATeNbHOCTH/YUeOHbIX JEeUCTBUN OOydYarolmUXCcs IO OCBOCHUIO COJIEPKAHUS
OMOJIOrMYECKOro 00pa3oBaHusl.

B nporpamme no Ouonorun (10—11 kmaccel, 6a30BbIil ypOBEHB) peain30BaH
MPUHIUN TPEEMCTBEHHOCTH B HU3YYEHHMHM OWOJOruMM, Oyarojapss uyemy B HeW
MPOCMATPUBAETCS HAMNPABICHHOCTh HA pa3BUTHE 3HAHUW, CBA3AHHBIX C
dbopmupoBaHremM €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHU, [IEHHOCTHBIX
OpUEHTAIMN JTMYHOCTH, FIKOJIOTHUYECKOTO MBIIUICHUS, IPEACTABICHUNA O 3J0POBOM
oOpasze XKU3HM U OEpexKHBIM OTHOIIEHHMEM K OKpYXKaIoIIell MPUPOIHOU cpelie.
[TosToMy Hapsany ¢ M3ydeHHEM OOLIEOMOJIOTMYECKUX TEOpHil, a TaKKe 3HAHUU O
CTPOCHUU >KUBBIX CUCTEM Pa3HOTO paHTa U CYINIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX MOPOLIECCOB B MPOrpamMme Mo OMOJIOTUU YJIeJIEHO BHUMaHUE HCIOJIb30BAHUIO
MOJTYYECHHBIX 3HAHUM B MOBCEIHEBHOM JKU3HU JJIsI pEUICHUS MPUKIIAIHBIX 3a/]a4, B
TOM 4Hclie: TPOPUIAKTUKYA HACJIEACTBEHHBIX 3a00JieBaHUN ueNOBEKa, MEIUKO-
TF€HETUYECKOT0 KOHCYJIbTUPOBaHUs1, 000CHOBAHUS KOJIOTHYECKH 11€J1eCO00pa3HOTo
MOBEJICHUS B OKPY’KAIOIIEeH MPUPOAHON cpeje, aHaau3a BIUSHUS XO3IMCTBEHHOU
JIEATENIbHOCTH YeJIOBEKa Ha COCTOSIHUE MPUPOJHBIX U MCKYCCTBEHHBIX IKOCHUCTEM.
VYcuneHue BHHMMaHUSA K MPUKIATHON HAMpaBICHHOCTH Y4eOHOro MpeaMera
«buonorus» TpoIUKTOBAHO HEOOXOAMMOCTHIO 00ECTICUeHUS YCIIOBUM JJIsI pEIICHUs



OJTHOHM M3 aKTyaJbHBIX 3aJ]ad IMKOJHLHOTO OMOJOTHYECKOTO 00pa3oBaHMs, KOTOpas
npeamnoiaraer (GopMupoBaHue y 0OyYarONIUXCsl CIIOCOOHOCTH aqanTHPOBATHCS K
U3MEHEHUSM JUHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MHUPA.

buonoruss Ha ypoBHe cpenHero oOiiero oOpa3oBaHUs 3aHUMAET BaXKHOE
Mecto. Ona obGecneuuBaeT (opMUpOBaHHE y OOyYaIOIMIUXCS MPEACTaBICHUM O
HAay4YHOU KapTHHE MHpa, pacHIUpsieT U 0000IIaeT 3HAHUS O KUBOU MpuUpoae, €€
OTIIMYUTENBHBIX TPU3HAKAX — yPOBHEBOW OpTraHW3allid M HBOJIOIUHU, CO3MaéT
YCIOBHSI  JUISA:  TIO3HAHWS  3aKOHOB  JKMBOW  MPUPOIBI,  (OPMHUPOBAHUS
(YHKIIMOHATBHOM TPaMOTHOCTH, HABBIKOB 3J0pPOBOro M Oe3omacHOTO 00pasa
KU3HH, YKOJIOTUIECKOTO MBITTUICHHSI, IEHHOCTHOTO OTHOIICHUS K XUBOW MPUPOJIC
1 YEIIOBEKY.

Bonbmmoe 3HaueHHEe OMOTOTHS UMEET TAKKE JJIST PEIICHUS BOCITUTATEIHHBIX U
pa3BUBAIOIIMX  3a7ad  CpemHero  oO0mero  0oOpa3oBaHUs,  COIUATH3AINAN
oOyuatomuxcs. 3yuenne Ouonoruu oOecrneunBaeT yclIoBUs sl GOpMHUpPOBAHUS
WHTEJUICKTYaIbHBIX, KOMMYHHKAllHOHHBIX ¥ WH(OPMAIIMOHHBIX  HABBIKOB,
ACTETUYECKON KYJIBTYPhl, CIIOCOOCTBYET HHTETpAIlMU OWOJOTWYECKUX 3HAHUHA C
MPEICTABJIICHUSIMU U3 IPYTUX YICOHBIX MPEIMETOB, B YACTHOCTH, (DU3UKU, XUMHUH U
reorpa¢uu. Ha3BaHHBIC TOJIOKEHUS O TMpeAHA3HAYECHWH YYeOHOTO TIpenMera
«buonorus» COCTaBUIM OCHOBY JUISI OMNpPEACICHUS TMOAXOIO0B K OTOOpY H
CTPYKTYPUPOBAHHIO €TI0 COJEPKaHWS, TPEJACTABICHHOTO B MPOTPaMME II0
OunoJsioruu.

Ot6op coxepkanus ydeOHoOro mpeamera «buosorus» Ha 0a30BOM ypOBHE
OCYIIECTBIEH C TMO3WIHMKA KyJIbTYPOCOOOPA3HOTO TOMXO0/a, B COOTBETCTBUH C
KOTOPBIM OOyYaroIIHecs] TOJDKHBI OCBOUTH 3HAHWS W YMCHHWsSI, 3HAUUMBIC IS
dbopmupoBaHusi 00IIEH KyJIbTYpbl, ONPEACISIONINE aJeKBATHOE TOBEJCHUE
YeJIoBeKa B OKPYIXKAIoIeld MPUPOIHON cpejie, BOCTpEOOBaHHBIC B MOBCEIHEBHON
KU3HU M TPAKTUUYECKOU AesTenbHOCTH. Ocoboe MeCTO B 3TOM CHCTEME 3HAHUM
3aHUMAIOT JIEMEHTHI COJIEPKAHUs, KOTOPBIE CITyKaT OCHOBOMU JIJIsi (JOPMUPOBAHUS
MPEACTABIICHUA O COBPEMEHHOW €CTECTBEHHO-HAYyYHOW KapTHHE MUpa U
[IEHHOCTHBIX  OPHCHTAIUSAX  JIMYHOCTH,  CIIOCOOCTBYIOIIHUX  TyMaHHW3allUd
OMOJIOrMYECKOro 00pa3oBaHusI.

CTpyKTypupOBaHUE COACpKAHUA Y4YEOHOrO0 MaTepuwalia B TPOrpamMMme II0
OWOJIOTUM OCYIIECTBIICHO C Y4Y€TOM TPHOPUTETHOTO 3HAYCHHS 3HAHWK 00
OTIUYUTEBHBIX OCOOCHHOCTSX JKMBOU MPUPOIBI, O €€ YPOBHEBOW OpraHU3allud U
ABOJIIOITMHU. B COOTBETCTBHM C ATUM B CTPYKType yueOHOoTo mpeamera «buomorus»
BBIJICJICHBI CIICTYIONTUE COJIepKaTeNbHbIe TMHUN: «bronorus kak Hayka. MeToms
HAy4YHOTO TIOo3HaHUs», «KieTka kak Owomormveckas cucteman, «OpraHu3M Kak
Oomonornyeckast cucteMa», «CrucreMa M MHOTOOOpa3ue OPTaHUYECKOTO MHUPAy,
«OBOIOIHUS KUBOU TIPUPOABD», « IKOCUCTEMBI U TMIPUCYIIIAC UM 3aKOHOMEPHOCTI.



[lens m3yuenus ydeOHoro mpeamera «buonorus» Ha 0a30BOM YpPOBHE —
OBJIaJICHWE OOyYAOIIMMHUCS  3HAHUSAMH O  CTPYKTYPHO-(DYHKITMOHATEHON
OpraHW3allid JKUBBIX CHCTEM pa3HOTO paHra ¥ NPHOOpPETCHHE yMEHUI
WCITOJIB30BaTh ATU 3HAHWS JJISI TPAMOTHBIX JCHCTBUH B OTHONIICHHH OOBEKTOB
KUBOU TPUPOJIBI U PEIICHUS Pa3TUIHBIX )KH3HEHHBIX MPOOIIEM.

JlocTikeHne 1ienu u3ydeHus yueOHoro npeamera «buosnorus» Ha 6a30BOM
YPOBHE 00ECTICUMBACTCS PEIICHUEM CIEAYIOIINX 3a/1a4:

OCBOCHHE OOYYaIOIUMHUCS CHUCTEMBbI 3HAHUH O OWOJOTHYECKUX TEOPHSIX,
YUCHHSX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPaBHIAX, CIyKaIlUX OCHOBOU
st popMUpOBaHUST TIPEICTABICHUA O €CTECTBEHHO-HAYYHOW KapTHHE MHpPA, O
METO/IaX HAyYHOTO MO3HAHWS, CTPOSHUH, MHOTOOOPa3ud U OCOOCHHOCTSX >KHBBIX
CHUCTEM pPa3HOTO YPOBHS OpPTaHU3AIlNH, BBIAAIONIUXCS OTKPHITHSIX U COBPEMEHHBIX
HCCJICJOBAHHSIX B OMOJIOTHH;

dbopmupoBaHUe y OOYYAIOMIMXCS IMO3HABATECIIBHBIX, HHTEIUICKTyAIbHBIX |
TBOPYECKUX CIOCOOHOCTEW B TIPOIECCE aHajin3a JAaHHBIX O MyTSIX Pa3BUTHS B
OWOJIOTUY HAyYHBIX B3TJISAAOB, WIEH W TOAXOJOB K HM3YYCHHIO >KUBBIX CHCTEM
Pa3HOTO YPOBHS OpPTaHU3AIUY;

CTAHOBJIEHHE Yy oOOydJaroumuxcs oOmed KyJIbTypbl, (QYyHKIIHMOHAIBHOU
IPaMOTHOCTH, Pa3BUTHE YMEHUN OOBSCHATHh W OIICHUBATH SIBJICHUS OKPYXKAIOIIETO
MUpa KUBOU TPUPOJIB HA OCHOBAaHWY 3HAHUH W OTIBITA, TIOTYUYCHHBIX TTPU U3yUEHUN
OouoJIorny;

dbopmupoBaHre Yy OOyYaOMIMXCSA YMEHHH WUIIOCTPUPOBATh 3HAUYCHHE
OMONOTUYECKUX 3HAHWA B TPAKTHYECCKOW JEATEIHLHOCTH 4YEJIOBEKa, pPa3BUTHU
COBPEMEHHBIX MEAUITMHCKUX TEXHOJOTUN U arpOOMOTEXHOJIOTHIA,

BOCTIUTaHUE YOEXKIEHHOCTH B BO3MOKHOCTH TIO3HAHUSI YEIIOBEKOM KUBOU
MIPUPOIBI, HEOOXOAUMOCTH OEPEKHOTO OTHOIICHHUS K HEH, COOTIOICHUS STHIECKUX
HOPM TIPU TIPOBEICHUH OMOJIOTHYECKUX UCCIICOBAaHUMN;

OCO3HAHHWE IICHHOCTH OWOJIOTMYECKUX 3HAHWUW JUIsI TIOBBIMIECHUS YPOBHS
AKOJIOTHYECKOHN KYJIbTYPBI, IUIsl POPMUPOBAHUS HAYTHOTO MUPOBO33PCHHUS,

MpUMEHEHNEe MPUOOPETEHHBIX 3HAHUN U YMECHUN B TTIOBCEIHEBHOMN KU3HH IS
OIICHKH TTOCJIC/ICTBHI CBOCH JESITEIILHOCTH 10 OTHOIIEHUIO K OKPY’KAIOIIEH cpefie,
COOCTBEHHOMY 3J0pOBbIO, OOOCHOBAaHHE M COOJIIOJEHUE MEpP NPOPUIAKTUKU
3a007eBaHUM.

B cucreme cpegnero oOmiero oOpaszoBanusi «buosjorus», uzydaemas Ha
0a30BOM YpOBHE, SIBISETCS OOS3aTEIBHBIM yYEOHBIM TIPEIMETOM, BXOISAIIUM B
COCTaB MpeaMeTHOM o01acTi « EcTecTBeHHO-HAyUHBIE TIPEIMETHI.

Jl1st u3yueHust OMoJI0ruM Ha 0230BOM YPOBHE CPEIHETO 00111eT0 00pa30oBaHUs
otBoauTcs 68 gacoB: B 10 kimacce — 34 gaca (1 gac B Heaenio), B 11 kimacce — 34 yaca
(1 yac B Heneno).



COAEPKXAHUE OBYUEHUA
10 KVIACC

Tema 1. buosiorusi Kak Hayka.

buonorus xak Hayka. CBsizb OMOJOTHUU C OOIIECTBEHHBIMU, TEXHUYECKUMU U
JIPYTUMH €CTECTBEHHBIMU HayKamH, (puiiocodueit, STUKOM, ICTETUKOU U MPaBOM.
Ponw 6uonoruu B GopMUpOBAHUM COBPEMEHHOM HAy4YHOU KapTUHBI Mupa. CucteMa
OMOJIOTMYECKUX HaYK.

Metoabl TO3HAHUS KUBOU MPUPOIbI (HAOII0IEHUE, SKCIIEPUMEHT, OMKUCAHUE,
u3MepeHue, Kiaccuukaiusi, MOJEeTUpPOBaHUE, CTaTUCTUYecKas oOpaboTka
JAHHBIX).

JdeMoHCcTpanuu:

[Toptpersr: Y. lapBun, I'. Menaens, H. K. Konbros, Ix. Yorcon u ®@. Kpuk.

Tabnuiiel u cxembl: «MeTObl MO3HAHUS JKUBOW TPUPOIBI».

JlaGopaTopHble M NpaKkTUHYecKUe padoThI:

[IpakTuueckass padora Ne 1. «Mcmonb3oBaHue pa3IMYHBIX METOAOB MPH
M3y4YEeHUH OMOJIOTHUYECKUX OOBEKTOBY.

Tema 2. ’)KuBble cucTeMbl U X OPraHU3AIUSL.

’Kusblie cuctembl (OMOCUCTEMBI) Kak MpeAMET U3ydeHus: ouonorun. Otauyue
KUBBIX CUCTEM OT HEOPTaHUYECKON MPUPO/IBI.

CaoiicTBa OMOCHCTEM U UX pa3HOOOpa3ue. YPOBHU OpraHU3alMu OMOCUCTEM:
MOJEKYJSIPHBIN, KJIETOYHBIM, TKAHEBBIM, OPraHU3MEHHbBIA, MOMYJAIIMOHHO-
BHJIOBOM, SKOCUCTEMHBIN (OMOTe0IeHOTUYECKUH ), OMoCEePHBI.

JdeMoHCcTpanuu:

Tabnuiel u cxeMbl: « OCHOBHBIE MPU3HAKK KU3HUY, «YPOBHU OpraHU3aLUU
KUBOU IPUPOIBD.

O6opynoBanue: mojaenb MoJiekybl JITHK.

Tema 3. Xumnueckuii cOCTaB ¥ CTPOEHHUE KJIETKH.

XUMUYECKHI COCTaB KIETKU. XUMHUYECKUE DSJIEMEHTBI: MaKpO3JIEMEHTHI,
MHUKpPO3JIEMEeHThI. Bosia 1 MuHepaibHbIe BEIIECTBA.

OyHKIMM BOABI M MHUHEpPAIbHBIX BelleCTB B KieTke. [logaepkanue
OCMOTHUYECKOI0 OanaHca.

benku. CoctaB u cTpoeHue O€NKOB. AMHUHOKUCIOTBI — MOHOMEPHI OENKOB.
HezaMeHnunmbie 1 3aMEHUMbIE AMUHOKHUCIOTHI. AMUHOKUCIIOTHBIA COCTaB. Y POBHU
CTPYKTYpbl O€JIKOBOWM MOJIeKyNbl (TIepBUYHAsl, BTOPHYHAS, TpPETUYHAs U
YeTBEpTUYHAS CTPYKTypa). XUMHUUECKHE CBOWCTBa OenkoB. buomoruueckue
(GyHKUIHUN OENKOB.



depmeHThI — Onosiorudyeckue karanuzaTopbl. CTpoeHue hepMeHTa: aKTUBHBIM
neHTp, cyOctpatHas cneruduunocts. Kodepmentsl. Burtamunbl. Otauyus
(epMEHTOB OT HEOPraHUYECKUX KaTaIU3aTOPOB.

VYrneBoasl: MOHOCaxapu bl (TII0K03a, pru003a U 1e30KCUpru003a), Tucaxapu/ibl
(caxapo3a, JIaKTO3a) U TOJdMcaxapuabl (KpaxMmall, TJUKOTEH, IeJIII0JI03a).
buonornueckue pyHKIUH YriIeBOJOB.

Jlunuael:  Tpurnuuepunbl, ¢Gochoaunuasl, crepouasl. [ uapoPuILHO-
ruapodoOHbie cBoicTBa. buonorundyeckne @ynkuuu aununoB. CpaBHEHUE
YIJIEBOJIOB, OE€ITKOB M JIMIUAOB KaK UCTOYHUKOB SHEPTHUHU.

Hyxnennoseie kucnorel: JHK w PHK. Hykmeormaer — MoHOMEpEI
HYKJIeUHOBBIX KUCHOT. Ctpoenue u ¢pyukuuu JJHK. Ctpoenue u ¢ynkiuu PHK.
Buast PHK. AT®: ctpoenne u GpyHKIIUH.

[uTosorus — Hayka o kieTke. KinerouHas Teopus — npuMep B3auMOJEHUCTBUS
unen u (pakToB B HAYUHOM MO3HAHUU. METOIbl U3YUEHUS KIETKHU.

Kierka kak nenoctHas xuBas cuctema. OOI1Ke NPU3HAKK KIETOK: 3aMKHYTast
HapyxHass meMmOpana, Monekynbl JIHK kak renermyeckuii ammapar, cucrema
CUHTE3a OelKa.

Tunbl KIETOK: JyKapuoTHuecKas U Mpokapuotuyeckas. OCOOEHHOCTH
CTpPOCHUSI TpokapuoTudyeckoi kieTku. Kiertounas crenka Oakrtepuil. CtpoeHue
AYKAPUOTUYECKON KIEeTKA. (OCHOBHBIE OTJIMYUSA PACTUTEIBHOW, XWBOTHOM U
rpUOHOM KIETKH.

[ToBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAsl CTEHKA, MIMKOKAIUKC, UX
¢yukiuu. [InazmaTtuueckas MemOpana, e€ cBoictBa U ¢pyHkiuu. [{utonnasma u eé
opra"Houasl. OgHoMeMOpanHble opraHouasl kiaeTku: JIIC, ammapart I'onbmxw,
nn30coMBbl.  [loTyaBTOHOMHBIE OpPraHOWIbl KJIETKW: MUTOXOHIPWUH, TUIACTHJIBL.
[Ipoucxoxaenre MUTOXOHJpUN W Tmactul. Bunbl mnactun. HememOpannbie
OpTraHOUJbl KJETKU: PUOOCOMBI, KJIETOYHBIM IIEHTP, IEHTPUOJH, PECHUYKH,
KTYyTUKU. OYHKIIMHA OPraHOUIOB KJIETKU. BrirroueHus.

Snpo — perynstopHbii 1IeHTp kieTku. CTpoeHue sjpa: sjepHas 000JI0YKa,
KapuoIuia3mMa, XpOMaTHH, SIAPBIILIKO. XPOMOCOMBI.

TpaHCIIOPT BELIECTB B KIETKE.

JdemoncTpanum:

[Toptpetsr: A. JleBenryk, P. I'yk, T. llIBann, M. llneiinen, P. Bupxos, k.
Yorcon, ®@. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Jnarpammel: «Pacipenenenue XuMU4eCKUX 3JIEMEHTOB B HEKUBOU IIPUPOJIED,
«PacnpeneneHne XuMUYECKUX 3JIEMEHTOB B KUBOU IIPUPOILH.

Tabmuier u cxeMmbl: «llepuoguueckass TabnuIa XUMUYECKUX DJIEMEHTOBY,
«CtpoeHue MoieKybl BoJb», «buocunres 6enkay, « CTpOCHHE MOJIEKYJIbl OeIKay,
«Ctpoenue pepmenta», «Hyknennossie kucnotel. JJHK», «CtpoeHnue monexybi



ATD», «CtpoeHne 3yKapuoOTUYECKON KIETKW», «CTpOCHUE KMUBOTHOW KIIETKWY,
«CTpoeHne pacTUTENbHOM KIETKH», «CTpPOEHHE TMPOKAPUOTUYECKON KIETKN,
«Ctpoenue sazipa KIETKN», « Y TIIEBOABD, «JIumuasn.

OOGopynoBaHue: CBETOBOM MHUKPOCKON, OOOpYIOBaHHE [Jisi MPOBEICHUS
HaOJIIOJICHUM, HW3MEpPEeHHI, SKCIEPUMEHTOB, MUKPOIpENapaTbl PacTUTEIbHBIX,
KUBOTHBIX U OaKTEpUATIbHBIX KIIETOK.

JlaGopaTopHble M NpaKkTUHYecKUe padoThI:

JlabopatopHass pabora Ne 1. «/3yueHue KaTadIUTUYECKOW AaKTUBHOCTH
(dhepMeHTOB (Ha MpUMEpPe aMuiIa3bl WU KaTalla3bl)y.

JlaGopatopHass pabora No 2. «/3ydyeHue CTpOEHHUSI KIETOK paCTCHUH,
KUBOTHBIX U OaKTepuil MOJI MUKPOCKOIIOM Ha TOTOBBIX MHKpOMpemnaparax M HX
OTNIMCAHUEY.

Tema 4. 7KusHeaesiTeJIbHOCTD KJICTKH.

OOMeH BemiecTB, WU MeTa00Iu3M. ACCUMUIIALINS (TUTACTUYECKU OOMEH) U
TUCCUMUIISAIMSA (PHEpreTUdYecKuii oOMEH) — JBE€ CTOPOHBI €JIMHOI0 IIpollecca
Metabonu3ma. Poiib 3aKOHOB COXpaHEHHUsI BEIIECTB M SHEPrUUM B TMOHHMAaHUU
MeTabonau3ma.

Tunbel oOMeHa BelecTB: aBTOTPOPHBIN U rerepoTpodHbIil. Posib pepmeHTOB B
oOMeHe BellleCTB U MPEBPAIIEHUN SHEPTUU B KIIETKE.

®otocunte3. CBeroBass u TemMHOBass (a3pl  (dorocuHTe3a. Peakuun
dborocunTesza. Db PeKTUBHOCTL POTOCHHTE3a. 3HaUeHUE (HOTOCUHTE3A IS KU3HU
Ha 3emiie. Biusinue ycioBuil cpeapl Ha (POTOCHHTE3 U CHOCOOBI MOBBIIIEHUS €r0
MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUM.

XeMocuHTEe3. XEeMOCHUHTE3UPYIOIe OakTepuu. 3HAUYEHUE XEeMOCUHTEe3a st
KW3HU Ha 3eMIIe.

DHepreTuueckuii oOMeH B KieTke. PaciieruieHue BeliecTB, BbIJEICHUE U
AKKyMYJIIPOBaHUE YHEPTUH B KJIETKE. DTalbl SHEPreTUYECKoro ooMena. ['nukonus.
Bbpoxenue u ero Buabpl. KucnmopogHoe OKHCIEHHE, WM KIETOYHOE JAbIXaHHUE.
OxucnurensHoe dpochopunupoBanue. IPHEKTUBHOCTh IHEPTETUUECKOTO OOMEHA.

Peakuun wmatpuuyHoro cunrte3a. [eneruueckas wuHpopmanus u JIHK.
Peanuzanusi reHernueckoil wHGoOpMalUU B KIETKE. |'€HETMYECKUM KOI U €ro
cBorictBa. Tpanckpunuus — Mmatpuunblii cuate3 PHK. Tpancnsuus — OuocunTes
Oenka. Ortanbl TpaHciasuuu. KomupoBanume amuHokucior. Ponas pubocom B
OnocuHTe3e Oernka.

Hexnerounsle ¢hopmbl xKu3HU — BUpychl. ctopus oTkpeiTust Bupycos (/. U.
NBanoBckuit). OcCOOEHHOCTH CTPOCHHS U SKU3HEHHOTO IIHMKJIAa BHUPYCOB.
bakrepuodaru. bonesnu pacteHui, >KUBOTHBIX U YEJIIOBEKA, BBI3LIBAEMbIC
Bupycamu. Bupyc ummynonedunuta yenoseka (BUY) — BozOyaurens CIIM/la.



OOpatHast ~ TpaHCKpHWIIIIMS, peBepraza ©W  uHTerpasa. Ilpodwumaktuka
pacrpoCcTpaHeHUs BUPYCHBIX 3a00JI€BaHUIA.

JdeMoHCcTpanuu:

[Toptpetsr: H. K. Kosbiios, /1. 1. UBanosckui, K. A. Tumupsizes.

Tabmuupl u cxeMbl: «Tunbl nutanus», «MeTadoauzm», «MUTOXOHIPHUS,
«DHepreTudeckuii oOMeH», «Xjoportact», «Potocunres», «Ctpoenue JIHK»,
«CtpoeHue U pyHKIMOHHPOBaHUE reHa», «CuHTte3 Oenkay, «['eHeTudeckuil Kom,
«Bupyce», «bakrepuodarn», «Ctpoenune u xxu3zHeHHbId Uk Bupyca CIIN/la,
oaktepuodara», «Permukarus JTHK».

O6opynoBanue: Moaenu-anmukaiuu «Yasoenne IHK u Tpanckpumimsy,
«buocunres 6enka», «CTpoeHue KIEeTKn», Mojielb cTpykTypsl JJHK.

Tema 5. Pa3MHOKeHHe U MHAUBUAYAJbHOE PA3BUTHE OPraHU3MOB.

KietouHblii UK, WM KU3HEHHBIM LMK KiIeTku. MHTepdaza u MHUTO3.
[Iponecchl, mpotekatoiue B uHTep(daze. Pemnukanus — peakius MaTpUYHOTO
cunte3a JIHK. Ctpoenne xpomocoMm. XpOMOCOMHBIH Ha0Op — KapUOTHIL.
JlunouaHeli W TAlUIOUJHBIA ~ XPOMOCOMHBIE  HAOOpbl.  XpOMAaTHBI.
[{uTosiornyecKkue OCHOBBI PAa3sMHOKEHUS W HWHAMBUIYAJIBHOTO  Pa3BUTHS
OpPraHu3MOB.

Henenne xietkn — muto3. Craguu mutosa. [Ipoueccel, nmpoucxoasmme Ha
Pa3HBIX CTAAUAX MUTO3a. BHOIOrMYECKU CMBIC MUTO3A.

[Iporpammupyemasi rTuOENb KJIETKH — aromnTo3.

®opMbl pa3MHOKEHUS OPraHU3MOB: Oecrojoe U MmojoBoe. Buapl 6ecronoro
Pa3MHOXKEHUS: JICJICHUE HAJABOE, ITOYKOBAaHHE OJHO- M MHOTIOKJIETOYHBIX,
CropooOpa3oBaHue, BETeTaTUBHOE pa3MHOXeHUe. VIcKycCcTBEeHHOE KIIOHUPOBaHUE
OPraHu3MOB, €r0 3HAYEHHUE I CENEKIIUU.

[TonoBoe pa3MHOXkEHUE, €T0 OTIUYHUS OT OECIOJIOTO.

Meiio3. Craguu meiosa. IIporecchl, mpoucxoadiiue Ha CTaausx MeHo3a.
[ToBenenne xpomocom B Menose. KpoccuHrosep. buosiornueckuii CMBICT U
3HA4YCHUE MEKO03a.

['amerorenes — mporecc oOpa3oBaHUs TOJIOBBIX KJIETOK Yy KHUBOTHBIX.
[TonoBeie *xkemne3bl: CEMEHHUKH U SMYHUKA. OOpa3oBaHWE U Pa3BUTHE IMOJOBBIX
KJIETOK — TaMmeT (CrepMaTo30ujl, SIMIEKIIeTKa) — CIEepMaToreHe3 U OBOTEHE3.
OCOOEHHOCTH CTpOCHUSI SAMUIEKIETOK W crepmMaTo30ugoB. OTIUIO0TBOPEHUE.
[TapTeHorenes.

NunuBuayanbHoe pa3BuTue (OHTOreHe3). OMOpHUOHAIbHOE Pa3BUTHE
(amOpuorenes). Dtanbl SMOPUOHATBLHOTO PA3BUTHUSL Y MO3BOHOYHBIX >KUBOTHBIX:
npoOieHue, racTpyisiuus, opraHorene3. lloctamOpuoHanbHOe pa3zBuTHE. TUIIBI
MOCTAMOPUOHANBHOTO PAa3BUTHUS: MPAMOE, HENpsMoe (JTUYuHOYHOE). BrusiHue



Cpelbl Ha Pa3BUTHE OPTraHU3MOB, (PAKTOPBI, CLIOCOOHBIE BBI3BIBATH BPOXKIEHHBIC
YPOACTBA.

Poct u pazButue pactenuii. OHTOreHE3 LBETKOBOIO PACTEHUS: CTPOCHHUE
CEMEHHU, CTA/INU Pa3BUTHSL.

JdeMoHCcTpanuu:

Tabmuiet u cxeMbl: «DOpMBI Pa3MHOXKEHHUSI OPraHU3MOBY, «JlBoitHOE
OIUIOJIOTBOPEHUE y IIBETKOBBIX pACTEHUI», «BeretaTuBHOE pa3MHOXKEHUE
pactenunity, «J/lenenue xkietku Oaktepuit», «CTpoeHHE TIOJIOBBIX KIIETOKY,
«Ctpoenne xpomocoMbl», «Kietounbii nukim», «Pemmukanus JITHK», «Mwutosy,
«Menos», «IIpsamoe u HenpsaMoe pa3BUTHEY, «I aMeTOreHe3 y MIIEKOIUTAOIINX U
4eJI0BeKa», «OCHOBHBIE CTAIMM OHTOTEHE3a».

O6opynoBaHue: MHKPOCKOT, MHKPOIPENapaThl «Cnepmaro3onasl
MJICKOITUTAIOWIETOY, «SHIEKIIeTKa MJIeKonuTarmeroy», «Kapuokunes B kieTkax
KOpEIIKa JIyKa», MarHuTHAas MOJEb-alIuIuKanus «/leieHne KIeTKn», MOJIEIb
JIHK, Mmonens meTadazHoit XpOMOCOMBI.

JlaGopaTopHble U NpaKTHYEeCKHE PadOThI:

JlaGopaTopnas pabdotra Ne 3. «HaOmrogeHue MuTO3a B KIETKaX KOHYHKA
KOpEIIIKa JIyKa Ha TOTOBBIX MUKPOMIpPENapaTaxy.

JlaGopatopnass pabota Ne 4. «M3yueHuwe CTpOEHHS MOJIOBBIX KIETOK Ha
TOTOBBIX MUKPOIIPENapaTax».

Tema 6. HacsieACTBEHHOCTh 1 K3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3amauu renetuku. Mctopust pasBuTus reHETUKUA. POk uTonoruu
U SMOPHOJIOTUM B CTAHOBJICHUU T€HETUKHU. BKiaa pOCCHUUCKUX U 3apyOeKHBIX
V4EHBIX B pa3BUTHE TEHETUKU. MeTOoIbl TEHETUKH (TUOPUIO0JIOrMYECKU,
[UTOT€HETUYECKUHN, MOJEKYIsApHO-TeHeTHYeCKHil). (OCHOBHBIE T'€HETHYECKHUE
noHATUA. [ eHeTn4YecKas CHMBOJIMKA, UCTIOJIb3yEeMasl B CXEMaX CKPEIIMBAHUM.

3aKOHOMEPHOCTH HACJIEIOBAaHUs MPU3HAKOB, YCTAHOBIEHHbIE . MeHnenem.
MonorubpuiHoe CKpelluBaHue. 3aKOH eAuHO0-00pa3usi TUOPUIOB MEPBOTO
nokoJieHus. [IpaBuiio JOMUHUPOBAHMS. 3aKOH pACIIECIJIEHHS TPU3HAKOB. [ nunoresa
YUCTOTHI raMeT. [1oHOE 1 HEeMOJIHOE TOMUHUPOBAHUE.

JlurnObpunHoe  CKpeliMBaHWe. 3aKOH  HE3aBHUCHUMOTO  HACJEJOBaHUS
npu3HakoB.  lluToreHeTMdyeckue  OCHOBBI  JUTHOPUAHOTO  CKpEIIMBAHUA.
Ananusupytoliee ckpenBanue. Mcnonp30BaHue aHaIU3UPYIOUIETO CKPEIINBAHUS
TUIs1 OTIpeIeNIeHHs] TeHOTHUIIA OCOOMH.

CuemieHHoe HacnenoBaHue npu3HakoB. Padora T. MopraHa no cuemnjieHHOMY
HACJIEIOBAaHUIO T€HOB. HapylieHue clenieHns reHOB B pe3yJIbTaTe KPOCCUHIOBEPA.

XpOMOCOMHas TEOPUSI HACIEACTBEHHOCTH. [ €eHETHUECKNE KapThI.



I'enernka moma. XpoMOCOMHOE ONpeAENeHNE MoJia. AyTOCOMBI U TOJIOBBIE
XpoMoCcOMBI. ['omorameTrHsle M TreTeporaMeTHele OpraHusmbl. HacnenoBaHue
MPU3HAKOB, CIIETIJIEHHBIX C MOJIOM.

N3MeHunBOCTh. BUABI N3MEHYMBOCTHU: HEHACIIEICTBEHHAS U HACJIEACTBEHHAS.
Pomp  cpempl B HEHACHEACTBEHHOM  M3MEHUMBOCTH.  XapAKTEPHUCTUKA
MOU(DUKAIMOHHOW U3MEHYMBOCTU. BapuanmoHHbIN psil 1 BapuallMOHHAST KPUBAS.
Hopma peakuuu npusHaka. KonnuecTBEHHBIE M KAUYE€CTBEHHBIE NMPU3HAKU U UX
HopMa peakuuu. CBoMcTBA MOIAU(PHUKAITMOHHON U3MEHUYHBOCTH.

HacnencrBennas, Wid TE€HOTUIHMYECKAas, HU3MEHUHUBOCTh. KoMOWHATHBHas
M3MEHYUBOCTh. Melo3 W TMOJIOBOM TpollecC — OCHOBA KOMOWMHATUBHOMU
M3MEHYMBOCTU. MyTarimoHHas u3MeHunBOCTh. Kitaccudukanus MyTaiuii: TeHHBIE,
XpPOMOCOMHBIE, TeHOMHbIE. HacToTa ¥ MpuYuHbl MyTanuii. MyTtareHHbsle (pakTopsl.
3aKOH TOMOJIOTMYECKHUX PAJIOB B HaclieACTBeHHON n3menunBoctu H. 1. BaBuiosa.

BresanepHas HaclneACTBEHHOCTh U U3MEHUHUBOCTb.

I'enernka uyenoBeka. Kapuortun uyenoBeka. OCHOBHBIE METOAbI TE€HETHKH
YyeJIOBEKA: reHeaJornuecKuil, OJIM3HEIIOBRIN, IIUTOTCHETHYCCKHUI, OMOXUMHUYCCKHH,
MOJIEKYJISIPHO-T€HETUYECKU. CoBpeMenHoe ONpEACICHUE TE€HOTHIIA!
MOJJHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTHUIUPOBAHUE, B TOM YHCIJIE C MOMOIIBIO
[MI1P-anamm3a. HacneacTBeHHbIe 3a00JIEBaHUS YEIOBEKA: TCHHEBIC OO0JIC3HH,
00JIe3HU C HACIEJCTBEHHOW MpeapacnoiioKEeHHOCThIO, XPOMOCOMHBIE OOJIE3HHU.
ComaTnueckue u reHepatuBHble MyTanuu. CTBOJOBbIE KIETKU. [IpuHUHAINBI
310pOBOTO 00pa3a >KU3HU, TUATHOCTUKHU, MPO(UIAKTUKYI U JIEYEHUS] TEHETUYECKUX
0osne3Hel. MeauKO-reHeTUYeCKOe KOHCYJIbTUPOBAHME. 3HAUYEHHUE MEAUIMHCKON
T€HETUKU B MPEJOTBPAIICHUH U JICYCHUN T€HETUYECKUX 3a00JIeBaHU YeTOBEKa.

JdemoncTpanum:

[Toptpersr: I'. Mennens, T. Mopran, I'. ne @pus, C. C. UerBepukos, H. B.
Tumodeen-Pecosckuii, H. Y. BaBuiios.

Tabnuiiel u cxembl: «MOHOTHUOPUIHOE CKPEIIUBAHKUE U €T0 [IUTOTC€HETHYECKast
OCHOBA», «3aKOH PACIIECIJICHHS U €r0 HUTOT€HETUYECKAsI OCHOBA», «3aKOH YACTOTHI
ramery, «lurubpuanoe ckpemmBanuey, «Llutonornueckre OCHOBBI AUTHOPUTHOTO
CKpemuBanusy, «Menosy, «B3aumMoIeuCTBUE aJUICIIbHBIX T€HOBY, «l €eHeTHUECKHnE
KapThl PACTEHUM, )KUBOTHBIX U 4YeJOBEKay, «['eHeTnka mona», «3aKOHOMEPHOCTH
HACJIEIOBAHHUS, CIEIUICHHOTO C MOJIOM», «KapuoTumbl 4enoBeKa M >KUBOTHBIX)Y,
«Bunpl uzmenuunBoctn», «MoaudukanuoHHas HU3MEHUYMBOCTHY», «HacnenoBanue
pesyc-akropay, «['eHeTrka rpymni KpoBu», « MyTalluOHHAsI U3BMEHYUBOCTHY.

O6GopynoBanue: Mojenu-anmivkanuu «MOHOTHOpUHOE CKpEUIMBaHUE,
«Henonnoe nomMunupoBaHuey», «JurubpugHoe ckpeuuBanuey», «llepexpéct
XPOMOCOM», MUKPOCKOIT U MUKpoTipenapart «J{po3odunay (Hopma, MyTanuu Gopmbl
KpPBUIBEB U OKPACKU TeNa), repOapuit «I'opoxX moceBHOI».



JlaGopaTopHble ¥ NpaKkTHYecKUe PadoThI:

JlaGopatopnass pabotra No 5. «M3yueHue pe3yJbTaTOB MOHOTHOPUAHOTO M
JTUTHOPUIHOTO CKPEUIMBAaHUS y AP030( Ikl Ha TOTOBBIX MUKpOMIpenapaTax.

JlaGopatopHas pabota Ne 6. «3yuenue MoaupuKalmoOHHON U3MEHUYUBOCTH,
MOCTPOCHHUE BAPUALIMOHHOTO PSJIa U BAPUALIMOHHOM KPUBOW.

JlaGopatopnas pabora Ne 7. «AHanu3 MmyTanuii y apo30(uiibl Ha TOTOBBIX
MUKpPOTIpenapaTax.

[Ipaktnueckas pabora Ne 2. «CocTaBleHHE W aHAJIU3 POJOCIOBHBIX
YEJIOBEKAY.

Tema 7. Cestekuust opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenexuusi Kak HayKa U MPOLECC. 3apOKICHUE CEIEKIUU U JIOMECTUKALHS.
VYuenue H. . BaBunoBa o ieHTpax MPOUCXOKICHHUS] 1 MHOTO0Opa3us KyJbTYPHBIX
pactenuil. LleHTpbI MPOUCXO0XKACHUS JOMAIIIHUX KUBOTHBIX. COpT, MOpoja, IITAMM.

CoBpeMeHHbIE METO/IbI CeNeKIIMU. MaccoBbI U MHAUBUIYaJIbHBIA OTOOPHI B
CEJICKIIMM pacTeHUM W KUBOTHBIX. OIlEHKA JKCTephepa. DBIM3KOPOICTBEHHOE
ckpemuBaHue — UHOpuAMHT. Yucras nunus. CKpemIMBaHUE YUCTHIX JIMHUH.
I'eteposuc, unu rubpuanas cuiia. HepoiacTBeHHOE CKpelIMBaHHE — ayTOPUAMHT.
Otpanénnas rudpuausanus u e€ ycnexu. IcKycCTBEeHHBI MyTareHes v MoJyyeHue
MOJUIUIONIOB. JIOCTHXKEHUSI CENEKIIUU PACTEHUH, >)KUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHonorus kak oTpaciap MPOU3BOACTBA. |'€HHas HMHXKEHEpHs. ITarbl
co3nanust pexomOunHantHo JIHK wu TpancrenHwsix opranusmoB. KierouyHas
umxkenepus. Kiierounbie KynbTypbl. MUKPOKJIOHAIBHOE Pa3MHOKEHHE PACTEHUM.
KionupoBanne BBICOKOMPOAYKTUBHBIX CEIbCKOXO3SIMICTBEHHBIX OpPTraHU3MOB.

Okosioruyeckne U ATHyeckue  npobrembl. ['MO  —  reHeruuecku
MOJU(DUITIPOBAHHBIE OPTAHU3MBI.
JleMoHCTpanum:

[Toptpers: H. 1. BaBuios, . B. Muuypun, I'. JI. Kapneuenko, M. .
HMBaHOB.

Tabauupl U cxembl: KapTa «LIeHTpBI TPOMCXOXKACHHUS M MHOT000pa3us
KYJIbTYPHBIX pacTeHui», «llopoapl 1oMamHUX KUBOTHBIX», «CopTa KyJIbTypPHBIX
pactenuit», «Otaanéunas rubpunmnzamnus», «Padoter akagemuka M. @. MiBaHoBay,
«lonmumnongusa», «OObekThl OuorexHonorun», «KieTtounole KyJabTypsl U
KJIOHUpOBaHue», « KoHCTpyrnpoBaHue U MEPEHOC TEHOB, XPOMOCOM).

OO06opynoBaHue: MYJISKH TUIOJIOB U KOPHETUIOA0B AUKUX (DOPM U KYJIBTYPHBIX
COpTOB pacTeHui, repdapuii « CeabCKOX03IMCTBEHHBIE PACTCHUS.

JlabopaTopHble M MPpaKTHYECKUE PadOThI:

Okckypcuss «OCHOBHBIE METOJBl W JOCTHKEHUSA CEJNEKIUU PACTCHUUA H
’KMBOTHBIX (Ha CEJIEKIIMOHHYIO CTAHIIHUIO, IJIEMEHHYIO bepmy,



COPTOUCTIBITATENIbHBIM ~ y4acTOK, B TEIUIMYHOE XO35UCTBO, J1abOpaTOpHIo
arpOyHUBEPCUTETA WM HAYUYHOTO LIEHTPA)».

11 KVIACC

Tema 1. JBoIIOLMOHHAS 0MOJIOTHSL.

[Ipennochiku BO3HUKHOBEHHUS SBOJIOIMOHHON TEOpUH. IDBOIIOLMOHHAS
Teopusi U €€ MecTo B Ouojoruu. BiusiHue SBOJIOIMOHHON TEOpUM HA Pa3BUTHE
OMOJIOTUU U APYTUX HaYK.

CBugerenbcTBa 9BOJOIUU. [lameoHTONIOrMYECKHE: MOCIEI0BATEIBHOCTD
MOSIBJICHUSI BHUJOB B MAJCOHTOJOTMYECKON JIETOMUCH, MEpPeXOAHbIe (OPMBI.
buoreorpadguueckue: cxoacTBo u paznuure ¢payH u (Gaop MaTEPUKOB U OCTPOBOB.

OMOpUOJIOTUYECKUE: CXOJACTBA W Pa3IU4Usi 3MOPHUOHOB pa3HBIX BHJIOB
MO3BOHOUHBIX. CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTUYHBIC, AHAJIOTUYHBIE,
pPYAMMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJEKYISIPHO-OMOXUMHUUECKUE: CXOJICTBO
MEXaHU3MOB HACJIEICTBEHHOCTH U OCHOBHBIX META0OIMYECKHX IMyTEeH Yy BCeX
OpraHU3MOB.

OomtonmonHass teopust Y. J[lapBuna. Ilpeanochulki BO3HUKHOBEHUS
JapBUHM3MA. JIBMXKYIIME CHJIBI 3BOJIIOIMUA BUJIOB MO JlapBuHY (M30BITOUYHOE
pPa3MHOXXEHUE MPU OTPAHUUYEHHOCTU PECYPCOB, HEOMpEeNeNEHHAsT W3MEHUYUBOCTb,
O0opb0a 3a CyIecTBOBaHKE, €CTECTBEHHBIN 0TOOD).

Cuntetnyeckas Teopus 3Bononuu (CTI) u e€ 0OCHOBHBIE MOTOKEHHUS.

MuxkpoaBostonus. [Tomymnsius kak eAMHUIA BUIA U 3BOJIIOIUU.

JIBxytue cuiibl ((paKTOpbl) 3BOJIOLNUUA BUIOB B Npupoae. MyTallmoHHBII
MpOIECC M KOMOMHATHMBHAsT M3MEHYMBOCThH. [lomylsiiimoHHBIE BOJIHBI U Jperd
reHoB. M3od1us 1 Murpanus.

EcrectBennbiit otOOp — HampaBisomui (Gaktop sBoaonuUd. DopMmbl
€CTECTBEHHOTO 0TOOpa.

[Ipucnoco6ieHHOCT, OpraHW3MOB KakK pe3ysbTaT 3BoyrolUU. [IpumMepbl
MPUCIIOCOOJIEHUH y OpraHu3MoB. ApoMop(o3bl ¥ UANO-aIalTaI|H.

Buag wu BumooOpazoBanue. Kpurtepuum Buma. OcHOBHBIE  (HOPMBI
BHU1000pa30BaHus: reorpaduueckoe, IKOJI0TUIECKOe.

Makpospomonusa. Dopmbl  3BosOIUU:  GuUIETAYECKas, JUBEPreHTHas,
KOHBEPTeHTHas1, napaienbHas. HeoOpaTuMoCTh 3BOTIOLINH.

[IpoucxoxaeHnue OT HeECEUHUATU3UPOBAHHBIX IpeakoB. [Iporpeccupyromas
crienuanu3anus. ATanTUBHAS padaiius.

JdemMoncTpanum:

[Toptpersr: K. JIunnei, XK. b. Jlamapk, Y. lapsun, B. O. KoBanesckuii, K. M.
bap, O. I'ekkens, @. Mrosutep, A. H. CeBep1os.



Tabnuiel u cxembl: «Pa3BUTHE OPraHUYECKOr0 MUpa Ha 3eMiiey, «3apOIbIIIn

MO3BOHOYHBIX  JKUBOTHBIX»,  «Apxeontepukc», «®Popmbl  OOppOBI 32
cyliectBoBanue», «EcTecTBeHHBI 0TOOPY», «MHOroo0Opasue COpTOB PaCTEHHII»,
«MHoroobpasue  mopoJ  KHUBOTHBIX, «lTonmynsaummy, «MyTaunoHnHas

U3MEHYUBOCTHY, «Apomopdossy, «Unnoamanramumy, «OOmas nereHepanusy,
«/IBmxymue cunbl 3Boironnn», «Kapra-cxema wmapmpyra mnyremectBus Y.
HapBuna», «bopbba 3a cymiectBoBaHue», «IIpucrnocoOIeHHOCT OPraHU3MOBY,
«I"eorpaduueckoe BuA000pa3oBaHuE», « IKOJIOTUUECKOE BUI000pa30BaAHUE.

OO6opynoBaHue: KOJUJIEKIUST HACEKOMBIX C Pa3IMUYHBIMU THUIAMHU OKPAaCKH,
Ha0oOp TJI0JOB U ceMsH, KoJuleKuus «[Ipumepsl 3alllUTHBIX MPUCTIOCOOIEHUN Y
AKUBOTHBIX», MOJielb «OCHOBHBIE HAIpaBICHUS SBOJIOIUNY», 00BEMHAST MOJIENb
«CTpoeHue roJIOBHOTO MO3ra MO3BOHOYHBIX Y.

buoreorpadguueckass kapra wMupa, koiekius «DopMbl COXPaHHOCTH
WCKOIMAEMbIX JKUBOTHBIX M pacTeHun», Mojnenb ammmmkanus «llepexpéct
XpPOMOCOMY, BIIayKHbIE Mpenapartsl «PazButne Hacekomoroy», «Pazpurtre JArymKmny,
MUKpornpemnapar «Jpo3zoduina» (Hopma, MyTauu popMbl KPbLUTEEB U OKPACKH Tea).

JlaGopaTopHble U NpaKTHYEeCKHE PadOThI:

JlaGopatopnass pabora Ne 1. «CpaBHeHHE BHAOB IO MOP(POIOrHUECKOMY
KPUTEPHUIO.

JlaGopaTtopnas padota Ne 2. «Onucanue NpuUCcIoco0IEHHOCTH OpraHu3Ma 1 e
OTHOCHUTEIIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHMEe M pa3BUTHE »KU3HU Ha 3emuie.

JloHay4yHbBIE TPEACTABIECHUS O 3apOXKJICHUM >KU3HU. HayuyHble TUIOTE3BI
BO3HUKHOBEHHUS KW3HU Ha 3emiie: aOuoreHe3 W NaHCHepMus. XuUMHUUYEcKas
ABOJIONMS. AOMOTEHHBIM CHUHTE3 OpPraHUYECKUX BEIIECTB W3 HEOPTraHUYECKUX.
DKCNEPUMEHTATBbHOE TOATBEPKICHUE XUMUYECKON 3BOMOIMU. HavanbHble 3Tansl
ouonornuyeckor spomoruu. ['mnoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYp W BO3HUKHOBEHUE NPOTOKJIETKU. [IepBble KIETKM M WX SBOJIIOLHS.
@ opMUPOBAHNE OCHOBHBIX T'PYIII JKUBBIX OPTaHU3MOB.

PazButne xu3Hu Ha 3emue mo 3pam U nepuoaaM. Karapxen. Apxenckas u
npotepo3oiickast spel. Ilanmeo3olickas 3pa u €€ nepuoAbl: KeMOpHUICKHIA,
OPIOBUKCKHH, CUITYPUNUCKUN, TIEBOHCKUN, KAMEHHOYTOJIBHBIN, IEPMCKHU.

Me3o30lickast 3pa v €€ MEPUOIbl: TPUACOBBIN, FOPCKHUM, MEJIOBOM.

KaitHo3oiickass »d3pa W €€ TMepuoabl: MaJCOr€HOBBIA, HEOTCHOBBI,
AHTPONOTE€HOBBIMN.

XapakTepuCTUKa KJIMMaTa M TEOJIOTHUYECKUX HporeccoB. OCHOBHBIEC 3TaIlbl
ABOJIIONMU PACTUTEIBHOTO W >KUBOTHOTO MHpa. ApoMopdo3bl y pacTeHUU Hu
XKUBOTHBIX. [l0osiBIIeHUE, paclBET U BBIMUPAHUE TPYIIN )KUBBIX OPTaHU3MOB.



CuctemMa OpraHMYecKOrO0 MHpa Kak OTpakeHue »3Boonuu. (OCHOBHBIC
CHUCTEMATHUYECKUE TPYNIbl OPraHU3MOB.

DBOJIOLMS YEIIOBEKA. AHTPOIIOJIOTUs KaK HayKa. Pa3BuTue npeacTaBieHu o
MPOUCXOXKJCHUHN dYesloBeka. Meroasl u3ydeHus aHTpomnorene3a. CxojcTBa u
pa3inuus 4enoBeKa U KUBOTHBIX. CHCTEMaTHYECKOE MOJI0KEHUE YEJIOBEKA.

JIBuxyuue cuibl (pakTopsl) aHTponiorene3a. HacneacTBeHHast U3MEHUHUBOCTD
U ecTecTBEeHHbIH 0TOOp. OOIIeCTBeHHBIH 00pa3 >KU3HMU, H3FOTOBJICHUE OPYIU
TpyAa, MBIIIJICHUE, PEYb.

OCHOBHBIE CTaIMM U BETBU 3BOJIIOIMU YEJIOBEKA: aBCTPAIONUTEKH, YemoBek
yMenblid, YemoBek mnOpsaMoxonsamuii, YeloBek HeaHAepTalbCKuh, UYenoBek
pasymubiii. Haxogku uCKOMaeMmbIX OCTaTKOB, BpeMsi CYIIECTBOBaHUS, 00JacTh
pacrpocTpaHeHus, 00bEM TOJIOBHOTO MO3Ta, 00pa3 *KU3HU, OPYIUs.

UYenoBeueckue pacbl. OCHOBHbIE  OOJBIIME  pachl:  €BpPONEOUAHAs
(eBpa3miickas),  Herpo-aBcTpajougHas  (dPKBaTOpUalibHAs),  MOHTOJOWTHAS
(a3maTcko-amMepuKaHcKas).  UepThl  OPHUCIOCOOJIEHHOCTH  MpEACTaBUTECH
YeJIOBEYECKUX pac K YCJIOBHUSAM CYIeCTBOBaHUS. EIUHCTBO 4UelOBEUECKUX pac.
Kpwutuka pacusma.

JdeMoHCcTpanuu:

[Toptpersr: ®@. Penn, JI. Ilacrep, A. N. Onapun, C. Mumiep, I'. FOpu, Y.
JlapBuH.

Tabmunel 1 cxeMbl: «Bo3numkHoBeHnue ConHeuHOM cUCTEeMEl», «Pa3Burtme
opraHuueckoro wmupa», «PacturenbHas KieTka», <« KuBOTHasi  KJIETKay,
«IIpokapuotnueckasi kietka», «COBpEeMEHHas CHCTEMa OPraHUYECKOTO MHPAY,
«CpaBHEHUE aHATOMUYECKHX YEPT CTPOCHUS YEJIIOBEKAa M YeI0BEKOOOpa3HBIX
00e3bsiH», «OCHOBHBIE MeCTa MaJCOHTOJOTMYECKUX  HAXOJOK MPEIKOB
COBPEMEHHOI0 4YENIOBeKa», «JlpeBHenmue moan», «JIpeBHue moam», «llepBbie
COBpPEMEHHBIE TN, «YemoBeuecKue paco.

O6opynoBanue:  Mymnsiku  «l[Ipoucxoxnenne — yenoBeka»  (OIOCTHI
aBCTpaJONUTEKa, MUTEKAHTPOIa, HeaHJepTaiblla, KPOMAHbOHIIA), CJIENKH WU
M300paKE€HUsI KaMEHHBIX OpYyAWil TEepBOOBITHOTO YelOBeKa (KaMHHU-YOMIEPHI,
pyomiia, ckpebna), TreoxpoHoJoruueckas Ta0nuna, Kowiekuus «Dopmel
COXPAHHOCTU UCKOMAEMbIX )KUBOTHBIX U PACTCHUIN.

JlaGopaTopHble ¥ NpaKkTUHYecKUe PadoThI:

[IpakTuueckast padora Ne 1. «/3ydeHue MUCKOMAaEMbIX OCTATKOB PacCTEHUU U
KUBOTHBIX B KOJUJIEKIIUSX).

DKCKypcust «IBOJIIOIUS OPraHUYECKOro Mupa Ha 3emiie» (B €CTeCTBEHHO-
Hay4YHBIN WK KpaeBeIueCcKui My3eil).

Tema 3. Opranu3msl U OKpYy:KaloIas cpeaa.



DKoJIOTUs KaK HayKa. 3aJa4ul U pa3feibl IKOJIOTUUA. MEeTOAbl SKOJIOTHYECKUX
UCCIeIOBaHUM. DKOJIOTHUYECKOE MUPOBO33PEHUE COBPEMEHHOTO YEJIOBEKA.

Cpenbl oOuTaHUsI OPraHU3MOB: BOJIHASI, HA3€MHO-BO3JAYIIHAas, MOYBEHHAas,
BHYTPUOPTaHU3MEHHASI.

Oxonoruyeckue Qakropel. Kiaccudukanus skojgorudyeckux (HakTOpOB:
abuoTuyeckue, OMOTUYECKME U AaHTPOINOreHHbIe. JIelCTBUE HSKOJOTMYECKUX
(hakTOpPOB Ha OPTraHU3MBI.

AOuortuueckue (GakTopsl: CBET, TEMIEpaTypa, BIAKHOCTh. DOTONEPUOIU3ZM.
[Ipucnocobnenuss OpraHu3MOB K  JACUCTBHIO  aOUOTHYECKUX  (HaKTOPOB.
buonoruueckue puTmel.

buotnueckue pakropsl. Buabl 6MoTHUYeCKUX B3aUMOJEHCTBUI: KOHKYPEHIIHS,
XUITHUYECTBO, cuMOKO03 u ero ¢opmsl. [lapasutusm, xoomepaius, MyTyalau3M,
KOMMEHCAU3M (KBAPTUPAHCTBO, HAXJECOHUYECTBO). AMEHCAINU3M, HEUTpaIU3M.
3HayeHue OMOTUYECKUX B3aUMOJICUCTBUU JiA CYIIECTBOBAHMS OPraHU3MOB B
MPUPOJHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XAPAKTEPUCTUKU Tonmyysiiiuu. (OCHOBHBIE MOKa3aTeNH
MOMYJISIIUN: YUCIEHHOCTh, IUIOTHOCTb, POXKJA€MOCTh, CMEPTHOCTb, MPHUPOCT,
Murpanud. J[MHaMmuka 4ucIeHHOCTH MOMYJISIUN U €€ PeryJisiiusl.

JdeMoHCcTpanuu:

[Toptpetsi: A. I'ymbonsar, K. ®@. Pynbe, O. I'ekkensb.

Tabnuiel u cxembl: kapta «l[Ipupoansie 30HbI 3emiiny, «Cpenbl 0OUTaHUS
opranu3mMoBy», «®doronepuoauzm», «llonmymsiun», «3aKOHOMEPHOCTH pOCTa
YUCJICHHOCTHU MONYJISIIIUU UHPYy30pun-Ty Penbkmny, «llutesbie nemnm.

JlaGopaTopHble U NpaKkTHYeCcKUE PadoThI:

JlaGopaTtopnas padota Ne 3. «Mopdosornueckue 0COOEHHOCTH PaCTeHUH U3
Pa3HBIX MECT OOUTAHUS.

JlabopartopHas pabora Ne 4. « BnausiHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB
KoJieycay.

[IpakTuueckast padora Ne 2. «[1oacy€T MI0THOCTH MOMYJIAIMI pa3HBIX BUIOB
pacTEHUI.

Tema 4. Coo0miecTBa M IKOJIOTHYECKHE CUCTEMBbI.

CooOmectBo opranu3smMoB — OuoneHo3. CTpyKTypbl OHMOLIEHO3a: BUIOBaf,
MpOCTpaHCTBeHHasA, Tpoduueckas (muiieBast). Buasl-momunanTtel. CBs3W B
OHOLIeHO3E.

Dkosioruyeckre cucrtembl (dkocucteMbl). llonsitue 00 »skocucTteMe W
ouoreorieHoze. DYHKIIMOHAIbHBIE KOMIOHEHTHI AKOCHCTEMBI: MPOAYIICHTHI,
KOHCYMEHTBI, peyleHTbl. KpyroBopoT BEIIECTB U MOTOK SHEPTUU B IKOCUCTEME.
Tpoduueckue (nuieBsie) ypoBHU 3KocucTeMbl. [Tutessbie nenu u cetu. OCHOBHbBIE
MOKa3aTeln JKOCUCTEMbl: Ouomacca, MPOIYKIHS. DKOJOTMYECKUE MUPAMUIBIL:



MPOAYKIMU, YHUCICHHOCTH, Ouomacchl. CBOWCTBAa 3KOCUCTEM: YCTOWYHUBOCTb,
camoperyJsinus, pazsutrue. CyKkieccusl.

[Ipupoanbie SKOCUCTEMBI. DKOCUCTEMBI 03€pP U peK. DKOCHUCTEMa XBOWHOTO
WJIU ITUPOKOJIMCTBEHHOIO JIeca.

AHTpOIIOTEHHBIE  3KOCUCTEMBI.  ATPOIKOCHUCTEMBI.  YPOOIKOCUCTEMBI.
buonoruueckoe n x034iCTBEHHOE 3HAUEHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.

buopasnooOpaszue kak @akrop ycTolumBOCTH »3KocucTeM. CoxpaHeHHe
OMOJIOTMYECKOT0 pa3HOoOOpa3us Ha 3emile.

Vuenue B. U. Bepnaackoro o Ouocdepe. ['panuiipi, coctaB u CTpyKTypa
ouocdepnl. KuBoe BemectBO U ero ¢yHkiuu. OcobeHHocTH Ouocdepsl Kak
ro0anbHOM 3KOCUCTEeMBbl. J[MHAMUYeckoe paBHOBeCME M oOOpaTHas CBS3b B
ouocdepe.

KpyroBopoTs! BeliecTB 1 OMOTr€OXUMUYECKHUE ITUKIIBI AJIEMEHTOB (YIJIepoa,
azora). 30HabHOCTh Orocdepsl. OCHOBHBIE OMOMBI CYIIIH.

UYenoseuecTBo B Onochepe 3emian. AHTPOIIOTeHHBIE U3MEHEHUs B Ouocdepe.
['moGanbHBIE YKOJOTHIECKUE TPOOTIEMBL.

CocyiecTBoBaHUE IPUPOJIBI U yeaoBeyecTBa. CoxpaHeHre Ouopa3HOoOpa3us
KaK OCHOBa ycTOM4MBOCTH Ouochepsl. OCHOBa pallMOHAIBHOTO YIPaBICHUS
MPUPOJHBIMU PECYypcCaMU U UX UCIOJIb30BaHUE. JlOCTHXKEHUST OMOJIOTMU U OXpaHa
MIPUPOJIBI.

JdemoncTpanum:

[Toptpersr: A. JIxk. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuuel n cxemsl: «llumieBbie nenu», «bUOLEHO3: COCTaB U CTPYKTypay,
«IIpupogubsie coobmecTBa», «llenu nuTaHus», «IKOJIOTHYECKas MUPAMHIAY,
«buocdepa u yenopek», «IKocUCTEMA MTUPOKOJIUCTBEHHOTO Jieca», « IKOCHUCTEMA
XBOMHOro  Jjeca», «buoneno3 Bomoéma», «ArporeHo3», «IIpumepHbie
AHTPONOT€HHBIE BO3/ICMCTBUS HA IPUPOAY», « BaKHEHUIIINE HCTOUHUKU 3arpsI3HEHUS
BO3/yXa U TPYHTOBBIX BON», «[louBa — BaxHelias cocraBisitomas 6uochepoi»,
«Daktopet  nmerpaganuu  nouB», «llapHukoBeiii  3pdexT», «DakTopsl
pPaIuoOaKTUBHOTO 3arps3HeHus Ouocdepsr», «OOmas cTpykTypa Ouochepb»,
«Pacnipoctpanenue >ku3Hu B Ouocdepe», «O30HOBBIA 3KpaH OHoOCHEphD,
«KpyroBopoT yriaepoja B buochepe», «KpyroBopoT a3ota B IpUpPOIE».

OOGopynoBanue: MojeNb-anminkanus «TunuuHbie OHOLIEHO3bI», TrepOapuii
«PactutenpHbIe COOOIIECTBaY, KOJUIEKIINN «brorieno3y», « Bpeaurenu BakHEHUIIINX
CEIBCKOXO3SIICTBEHHBIX KYJIbTYP», TepOapuu U KOJUIEKIIMU PACTEHUHN U )KUBOTHBIX,
MpUHAJJIEKAIUE K Pa3HBIM SKOJOTUUECKUM TpyIinam oHoro Buaa, Kpacnas kaura
Poccuiickoit ®enepaunn, H300paKeHUsT OXpaHSAEMbIX BHJIOB pPACTEHUU U
KUBOTHBIX.
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BNOJOI'MNn HA  BA30OBOM  VYPOBHE CPEAHEI'O  OBILHIEI'O
OBPA30OBAHUA

Cornacho ®I'OC COO, ycraHaBiMBaKTCs TpeOOBaHHUS K pe3yjbTaTaMm
OCBOCHHUS OOYyYalIIUMHUCA TpOorpaMM CpeaHero oOImero oOpa3oBaHUS:
JUYHOCTHBIM, METAPEIMETHBIM U TIPEIMETHEIM.

JIMYHOCTHBIE PE3YJIbTATBI

B cTpykType JMYHOCTHBIX PE3yJbTaTOB OCBOEHUSA mpeamera «buomorus»
BBIJICJIEHBI CIEAYIOIINE COCTABJISIOLIME: OCO3HAHHE OOYyYarOUIMMUCS POCCUNUCKOU
rpaXXJaHCKON UAEHTUYHOCTH — FTOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSTEILHOCTH
U CaMOONpEACICHUI0, HalW4yMe MOTHUBAllMU K OOy4YeHuI0  OHOJOTHH,
[[eJICHANPABJICHHOE PAa3BUTHE BHYTPEHHUX YOEXKIECHUM JMYHOCTH HA OCHOBE
KJIFOUEBBIX IIEHHOCTEH M HMCTOPUYECKUX TPAIUIUN Pa3BUTHS OHMOJIOTHUECKOTO
3HaHUs, TOTOBHOCTh M CHOCOOHOCTH OOYYarOIIUXCsl PYKOBOACTBOBATHCS B CBOEH
NEATENBHOCTH ILIEHHOCTHO-CMBICIIOBBIMA YCTAHOBKAMH, TMPUCYIIUMUA CHCTEME
OMOJIOTMYECKOT0  00pa30BaHMs, HAJIMYHME SKOJOTMYECKOro IMPaBOCO3HAHUA,
CIIOCOOHOCTH CTaBUTH LIEJIM U CTPOUTD KU3HEHHBIEC TIJIAHBI.

JInyHOCTHBIE pe3ynbTaThl OCBOCHUA mpeamera «buonorus» nocTuraroTcs B
€IUHCTBE Y4YEOHOM U BOCHUTATEIBHON JESITEIBHOCTH B COOTBETCTBUHM C
TPAJUIIUOHHBIMU POCCUICKUMU COLIMOKYJIBTYPHBIMU, UICTOPUUECKUMHU U TYXOBHO-
HPABCTBEHHBIMH II€HHOCTSMH, MPUHSATHIMH B OOIIECTBE MpaBUJIaMH U HOPMaMH
MOBEJIEHUSI U CHOCOOCTBYIOT TMpOIECCaM CaMOIO3HAHUS, CAaMOBOCIUTAHUS U
CaMOpa3BUTHUSA, PA3BUTUS BHYTPEHHEH TMO3UIMU JUYHOCTH, MaTPUOTHU3MA,
YBQXXEHHUS K 3aKOHY M MPAaBOMOPSAKY, YEIIOBEKY TPY/Ja U CTApLIEMY MOKOJIEHUIO,
B3aMMHOT'O0 YBa)XEHUS, OEPEKHOTO OTHOUIEHUS K KYyJIbTYPHOMY HACIEIUI0 U
TpaAuLIMSIM MHOTOHAIIMOHAIBLHOTO Hapoja Poccuiickonn ®dexnepaunuu, MpUpPOsIE H
OKpYXaroUIen cpee.

JInyHOCTHBIE pe3yibTaThl OCBOEHUS YyueOHOro mpeamera «buomorus»
JOJKHBI OTpakaTh TOTOBHOCTh U CIIOCOOHOCTh O0YYArOUIUXCSl PyKOBOJICTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEH TMO3UIMEH JIMYHOCTU, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAIlM{, TO3UTUBHBIX BHYTPEHHHX  yOEXIEHHH, COOTBETCTBYIOIIUX
TPAJUIIUOHHBIM IIEHHOCTSIM POCCHMCKOro OOIlEeCTBa, pacIIMpeHue >KU3HEHHOTO
ONBITA U OMbITA JESITEIBHOCTH B MPOILECCE pPea3ali OCHOBHBIX HAIpPaBJIEHUN
BOCITUTATEJIbHOMN JIESITEIbHOCTH, B TOM YHUCJIE B YACTH:

1) rpaskIaHCKOro BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTh TPAKJAHCKON MO3UIIMHU 00YUAIOIIETOCsd KaK aKTUBHOTO U

OTBETCTBEHHOTO WiI€HAa POCCUICKOTO OOIIECTBA;



OCO3HAHUE CBOMX KOHCTUTYIIMOHHBIX ITPaB U 00513aHHOCTEH, YBAXKEHHUE 3aKOHA
U TIPaBOIOPSIKA;

TOTOBHOCTH K COBMECTHOM TBOPUECKOU EATEIbHOCTH MPU CO3JaHUU YUEeOHBIX
MPOEKTOB, pEHICHUH Yy4YEeOHBIX U TO3HABATEIbHBIX 3a7a4, BBINOJIHEHUH
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OMPENENATh COOCTBEHHYIO TO3MIIMI0O MO OTHOLIEHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSTH €€;

YMEHHE YUUTHIBaTh B CBOUX JACHCTBHUSIX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aUMO/ICUCTBUS JIOJICH C Pa3HBIMHU YOEKIECHUSAMH, KYJIbTYPHBIMHU IIEHHOCTSIMU U
COIMATILHBIM MOJOKEHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOIIECCE COBMECTHOI'O BBIMOIHEHUS
y4eOHBIX, TMO3HABATEIBHBIX U MCCIEAOBATEIbCKUX 3a/ad, YBaXUTEIbHOIO
OTHOIIIEHUS K MHEHHUIO OIIMOHEHTOB NPH OOCYXIEHUU CIOPHBIX BOMPOCOB
OMOJIOTMYECKOTO COJIEPKAHNUS,

TOTOBHOCTh K TYMaHUTApHOM U BOJOHTEPCKON NEATENbHOCTH;

2) NaTPUOTUHYECKOT0 BOCIIUTAHUS:

c(hOpMHUPOBAHHOCTH POCCUUCKOM TPaKIaHCKON UASHTUYHOCTH, TaTPUOTHU3MA,
YBXKEHUS K CBOEMY HapoJy, YyBCTBA OTBETCTBEHHOCTH nepea PoauHoil, ropaoctu
3a CBOM KpaH, cBOXO PoauHy, CBOM S3BIK M KYJBTYpPYy, NPOLUIOE W HACTOSAIIEE
MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuu;

IIEHHOCTHOE OTHOILIEHHE K MPUPOJAHOMY HACJIEAUIO U MaMSTHUKAM TPUPO/IBI,
TOCTHKEHUAM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OILICHMBATh BKJIAJl POCCUUCKUX YUYEHBIX B CTAaHOBJICHHUE H
pa3BuTHE OWMOJOTHM, TOHUMAHUS 3HAUYEHUS OWOJOTMU B TO3HAHUU 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIIOBEKA U COBPEMEHHOTO 00IIIECTBA;

unelHas yoexxIEHHOCTh, TOTOBHOCTh K CIYKEHHIO M 3amuTte (OTeuecTsa,
OTBETCTBEHHOCTh 3a €T0 CyIb0Y;

3) AyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:

OCO3HAHUE TYXOBHBIX IEHHOCTEW POCCHIICKOTO HAPOJa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMUS, ITUYECKOTO MMOBEACHUS;

CIIOCOOHOCTh OIIEHUBATh CHUTYAIMI0O U TMPUHUMATh OCO3HAHHBIE PEIICHHUS,
OPUEHTHUPYSICh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMUUBOTO OYIyIIErO;

OTBETCTBEHHOE OTHOIIIEHUE K CBOUM POAUTENSIM, CO3/IaHUIO0 CEMbU Ha OCHOBE
OCO3HAHHOTO TMPUHATHS IIEHHOCTEH CEeMEHHOM JKH3HMU B COOTBETCTBHHM C
TpaauuussMu HaponoB Poccuu;

4) 3¢TeTU4eCKOro BOCIIUTAHMSL:

ACTETUYECKOE OTHOIIEHHWE K MUPY, BKJIIOYas 3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPYJa, OOIIECTBEHHBIX OTHOIICHUI;



MMOHMMAaHUE YMOIMOHATBLHOTO BO3ACHCTBUS )KUBOM MPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPAXKEHHUIO B Pa3HBIX BHUJIaX HCKYCCTBA, CTPEMJICHHE
MPOSIBJIATH KaUueCTBA TBOPUECKON JTUYHOCTH;

5) ¢usnyeckoro BocnuTanusi, (OPpMHUPOBAHNS KYJILTYPbl 310POBbS H
IMOIMOHAJILHOTO 0JIaronmoJyuns:

TMOHUMAaHME U pean3alus 310pOBOro 1 6€301macHoro oopasa Ku3HH (30pOBOE
MATaHWe, COOIIOICHNE TUTUEHUYECKUX MPaBUJI 1 HOPM, COaTaHCUPOBAHHBIN PEKUM
3aHSATAA M OTAbIXa, peryiaspHas (¢uU3MYEecKass aKTUBHOCTh), OEpEKHOro,
OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIIEHHUSI K COOCTBEHHOMY (pU3MUECKOMY U
MICUXUYECKOMY 37I0POBBIO;

MOHMMAaHUE 1IEHHOCTH TPaBUJ HWHJIUBUAYAIBHOTO U  KOJUIEKTUBHOTO
0€30MacHOro MOBEJCHUS B CUTYaIUsAX, YTPOXKAIOIIUX 3[I0POBBIO U )KU3HHU JIIO/ICH;

OCO3HAHUE MOCIEICTBUI U HENPUATHUS BPEIHBIX NPUBBIUEK (YHOTpeOIeHUS
aJIKOT0JIsl, HAPKOTUKOB, KYPEHHUS]);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTH K TPYy, OCO3HAHUE IIEHHOCTH MacTepCTBa, TPYAO0JII00UE;

FOTOBHOCTh K AKTUBHOW JEATEIBHOCTH TEXHOJOTHMYECKOW M COLHMAIbHOMN
HaIpPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATh, TJIAHUPOBATh U CaMOCTOSATEIBHO
BBITIOJTHSATH TaKyIO JEATEIbHOCTD;

MHTEpEC K pa3iu4HbIM cepaM NpoPecCUOHANBHOU JEATeIbHOCTH, YMEHHE
COBEpIIaTh OCO3HAHHBIM BBIOOp Oyaymiedl mnpodeccun W peaau30BBIBATH
COOCTBEHHBIC JKU3HECHHBIE TIJIaHbI,

TOTOBHOCTh M CIOCOOHOCTh K 0Opa30BaHHIO W CaMOOOpa3OBaHMUIO Ha
MPOTSIKEHUU BCEU KU3HH;

7) 3K0J10THYeCKOT0 BOCIIUTAHMS:

AKOJIOTHUYECKH 1€71€CO00pa3HOE OTHOIICHUE K MPUPOJIE KaK UCTOYHUKY KU3HU
Ha 3eMiie, OCHOBE €€ CYIIECTBOBAHUS;

MOBBIIIIEHUE YPOBHS OKOJOTMYECKOM KYJIbTYyphl: MNPUOOPETEHUE OIbITa
IJIAHUPOBAHMUS TIOCTYNKOB M OLEHKA HX BO3MOXHBIX MOCIEACTBUM s
OKPYXaroIIEN CPebl;

OCO3HaHUE TJI00ANBHOrO0 XapaKTepa 3KOJIOTMYECKUX MpoOJieM M MyTel ux
pelieHus;

CIIOCOOHOCTH UCIIOIB30BaTh MPUOOPETAEMBIE PU U3YUYEHUU OMOJIOTMU 3HAHUS
M yYMEHUST [OpU pPEHIeHUH MNpoOieM, CBS3aHHBIX C  pallMOHAJIbHBIM
MPUPOJIONIONAb30BaHUEM  (COONMIOICHNE  TMpaBW  TOBEICHUS B MPHUPOJE,
HalpaBJICHHBIX HAa COXpPAaHEHHE pPAaBHOBECHUS B HSKOCHCTEMAax, OXpaHy BHJIOB,
IKocHucTeM, orochepsl);



AKTUBHOE HEMPUATHUE NEUCTBUM, IPUHOCAIINX BPE] OKPYKAOLIECH MPUPOTHON
cpele, YMEHHE MPOTHO3UPOBATh HEOJArOMPUSITHBIE PKOJIOTUYECKUE MOCIEICTBUS
MpeANPUHUMAEMBIX JEUCTBUHN U IPEAOTBpAIIATh UX;

HaJM4Yue Pa3BUTOrO 3KOJIOTHYECKOTO MBIIIJIEHUS, SKOJOTHUECKON KYJIbTYPHI,
ombITa JEeATETbHOCTU AKOJIOTUYECKON HaIpaBJICHHOCTH, yYMEHUS
PYKOBOJICTBOBAaThCS MMM B IO3HABAaTEJIbHOW, KOMMYHUKATHBHONW M COLIMAIIBHOM
MPAKTUKE, TOTOBHOCTU K YYaCTHIO B MPAKTHUUYECKOHN JESITEIHLHOCTH SKOJIOTHYECKOU
HaIpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pPa3BUTUSI HAYKU U OOIECTBEHHON MPaKTUKW, OCHOBAHHOI'O HA JIUAJIOTe
KYJbTYp, CHOCOOCTBYIOIIET0 OCO3HAHUIO CBOETO MECTA B MOJIUKYJILTYPHOM MHUPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YHUTATENbCKON KYyJIbTYpPhl KaK CpeJCTBa
B3aMMO/ICHCTBUSL MEXKTY JIFOJIbMH U TIO3HAHUSI MUDA;

MOHMMaHUe crnernuduKd OHOJIOTUM KaK HayKH, OCO3HaHUsI €€ poJiu B
(GbopMUPOBAHUM PAIMOHATBLHOIO HAYYHOTO MBIIUJIECHUS, CO3JaHUM IETOCTHOTO
MPECTaBICHUS] 00 OKpPYXalollleM MHpPE KaK O €AMHCTBE MPHUPOJIbI, YeJIOBEKa U
oOlllecTBa, B TO3HAHWU MPUPOJHBIX 3aKOHOMEPHOCTEM W pEIIeHUU MNpodiaeM
COXpaHEHUS IPUPOJIHOTO PABHOBECHS,

yOeKAEHHOCTh B 3HAYMMOCTH OUOJOTUM JJIi COBPEMEHHOW IMBWJIM3ALINU:
oOecrieueHus: HOBOTO YPOBHSI Pa3BUTUSI MEIMIIMHBI, CO3/IaHHE MEPCIEKTUBHBIX
OMOTEXHOJOTHM, CHOCOOHBIX  pellaTh pPecypcHble MNPOOJEMBbl  Pa3BUTHUS
YeJI0BEYECTBA, MOMCKA MyTeH BBIXOJIa U3 TII00ATBHBIX SKOJOTHYECKUX MPOoOeM U
obecrieueHusi mepexoja K  yCTOMUMBOMY  Pa3BUTHIO,  PallMOHAJIBLHOMY
WCIIOJB30BaHUI0 TPUPOJHBIX PECYpPCOB M (HOPMUPOBAHHMIO HOBBIX CTAHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TIOJYYEHHUU OHOJOTMYECKUX 3HAHUM B NEIAX
MOBBIIIIEHNS OOIIEeH KyJIbTypbl, €CTECTBEHHO-HAYYHOH TIpaMOTHOCTH, Kak
COCTaBHOW 4acTu (YHKIIMOHAIBHON IpaMOTHOCTU oOywaromuxcs, GpopmupyeMon
MIPU U3YYEHUU OUOJIOTUH;

MMOHMMAHHUE CYUIHOCTH METOJOB MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKaX, CHOCOOHOCTH HCIOJb30BaTh IIOJIyda€Mble 3HAHHS [Jis1 aHajdu3a u
OOBSICHEHUS SIBJICHUH OKPYXKAIOIIETO MUpa U MPOUCXOJAIINX B HEM HU3MEHEHUH,
yMEHHE JlelaTh OOOCHOBAHHBIE 3aKJIIOYEHUS HAa OCHOBE HAy4YHbIX (AKTOB H
MMEIOIIUXCS JAHHBIX C IIEJIbIO MOTYUYEHHS JOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTh CaMOCTOATENIBHO HCIOJIL30BaTh OMOJOTHMYECKUE 3HAHUS IS
pelieHus npooyieM B peaibHbIX )KU3HEHHBIX CUTYaIUsX;

OCO3HAHHUE IIEHHOCTH HAYYHOM JAESTEIbHOCTH, TOTOBHOCTh OCYIIECTBIATH
MPOEKTHYIO U UCCIEA0BATENBCKYIO ACATEILHOCTh HHIUBUIYAIBHO U B TPYIIIIE;



FOTOBHOCTh M  CIHOCOOHOCTH K  HENpPEpPhIBHOMY  OOpa30OBaHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IOJYYEHHUIO HOBBIX 3HAaHUW NO OHOJOTHH B
COOTBETCTBHHU C KU3HEHHBIMH IMOTPEOHOCTAMHU.

METANPEAMETHBIE PE3YJIbTATBI

MertanpenMeTHbie pe3yiabTaThl OCBOCHMS y4yeOHOro mpenmera «buomorusy»
BKJIIOYAIOT: 3HaYuMMble MJisi (OPMHUPOBAHUST MHUPOBO33PEHUS OOYYAIOIIUXCA
MEXIUCIUIUIMHAPHBIE (MEXMIpPEIMETHBIE) OOIIEHAYYHbIE MOHITHUS, OTpakarolue
IETOCTHOCTh HAy4YHOM KapTUHBI MHpa U cCHeuuduKy METOJOB MO3HAHUS,
UCIIOJB3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPrus, sIBIEHUE, MPOoIiecc,
CUCTEeMa, Hay4HbId (PaKT, MPUHIIUI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHS,
uccleI0BaHne, HaOI0IeHUEe, U3MEPEHUE, SKCIIEPUMEHT U JIPYTHUX ), yHUBEPCAIIbHbBIC
y4yeOHble JedcTBUS (IMO3HABaTENIbHbIE, KOMMYHHKATUBHBIE, PETYJISATUBHBIE),
obOecneunBarone GopMupoBaHue PyHKIIMOHAIBHOM IPaMOTHOCTH U COIMAIbHON
KOMIETEHIIUH  OO0Yy4YaloIIMXCs, CHOCOOHOCTh OOyYarolmMXcsl HCMHOJb30BaTh
OCBOEHHBIE MEKIUCIUIUIMHAPHBIE, MUPOBO33PEHUYECKHUE 3HAHUS U YHUBEPCATIbHbIE
y4eOHbI€ IEUCTBUS B O3HABATEILHOMN U COIIUATBHOMN MTPAKTHUKE.

MertanpenMeTHble pe3yJibTaTbl OCBOCHHUS MPOTpaMMbl CpEIHEro OOIIero
00pa3oBaHUs TOKHBI OTPAKATh:

OBJaanenue YHHUBEpPCAJIbHBIMH yueOHbIMH NMO3HABATEIbHBIMHU
NefiCTBUSIMM:

1) 6a3oBbIe JIOrHYECKHE e CTBHUS:

CaMOCTOSITeTbHO  (hopMynupoBaTh U aKTyalH3UupoBaTh  MOpoOJIeMy,
paccMmaTpuBaTh €€ BCECTOPOHHE;

WCTIOJIb30BaTh IIPM OCBOCHUW 3HAHUM MNPUEMBI JIOTMYECKOTO MBIILICHUS
(ananu3za, cuHTE3a, CpPaBHEHUS, Ki1acCu(pUKaluu, 0000IIEHUs ), PACKPBIBATh CMBICI
OMOJIOTMYECKUX TOHSATUM (BBIAEIATH UX XapaKTepHbIC MPU3HAKH, YCTAHABINBATH
CBSI3U C IPYTUMHU MOHSITHUSIMH);

OTNpEAeATh IEeNH JEITEIbHOCTH, 3ajaBas IapaMeTpbl M KPUTEPUH HX
JTOCTUKEHUS, COOTHOCUTH PE3YIbTATHI ACSATEILHOCTH C TOCTABICHHBIMHU HIEJISIMU;

HCTIO0JI30BaTh OMOJOTHYECKUE TIOHITHUS I OOBSICHEHHS (DAKTOB U SBJICHUM
YKUBOU IPUPOJBI;

CTPOUTH JIOTMUECKUE PACCyXJCHUS (MHAYKTUBHBIC, JACAYKTHUBHBIEC, IIO
aQHaJIOTUH), BBIABIATH 3aKOHOMEPHOCTH M IIPOTHBOPEUMS B pPacCMaTPUBAEMBIX
SABJICHUAX, (POPMYJIHPOBATH BBIBOJBI U 3aKJIFOUECHUS,

MIPUMEHSITh CXeMHO-MO/IETIbHBIE CPEJICTBA JIJISl PE/ICTABICHUS CYIIECTBEHHBIX
CBSI3e W OTHOIIEHUH B HU3y4yaeMbIX OHOJIOTHYECKHX OOBEKTaX, a TakKkKe
MPOTHBOPEYHI PA3HOTO POJdA, BBIABICHHBIX B Pa3IMYHBIX HHGOPMAITMOHHBIX
HMCTOYHHUKAX;



pa3palaThiBaTh IJIaH PEIICHUS MPOOJEMBbI ¢ YUETOM aHaIM3a UMEIOIIUXCS
MaTepUaJIbHBIX U HEMATEPUAIIbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBBI B ICSITEILHOCTh, OLIEHUBATH COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OLIEHUBATh PUCKU MOCJIEACTBUN NEATEIbHOCTH;

KOOPAMHUPOBATH U BHITIOJIHATH PA0OTY B YCIOBUSX PEAIbHOTO, BUPTYAJIBHOTO
1 KOMOMHUPOBAHHOTO B3aUMO/JICUCTBUS,

pPa3BUBATh KPEATUBHOE MBIILICHUE MPU PEIICHUH KU3HEHHBIX TPOOIIEM.

2) 0a3oBble HcCCIEA0BATEILCKHIE 1CCTBHS:

BJIaJIETh HABBIKAMU Y4EOHO-MCCIIE0BATENHCKOU U MTPOEKTHON ESITEIHLHOCTH,
HaBbIKAMHU  pa3pelieHusi MmpoOJieM, CIOCOOHOCTBIO UM TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY MTOMCKY METOJIOB PEIICHUs MTPAKTUUECKUX 3aJ1a4u, TPUMEHEHUIO
Pa3JIMYHBIX METOJOB MO3HAHMUS;

WCIIOJB30BaTh PA3IUYHBIE BHUJBl JICSITEIBHOCTH IO TOJYYEHUIO HOBOTO
3HaHUSA, €r0 MHTEPNpETAu, NPEeoOpa30BAaHUI0 M MPUMEHEHUI0O B YUEOHBIX
CUTYyalusX, B TOM YUCJIE IPU CO3JaHUH YUEOHBIX U COLMAIIBHBIX TPOEKTOB;

(dhopMupOBaTh HAYUYHBIN THUIl MBIIUICHUS, BJIaJIeTh HAYYHOH TEPMUHOJIOTHUEH,
KJIFOUEBBIMU MOHATUSIMU U METOJIAMU;

CTaBUTh U (HOPMYIUpPOBaTh COOCTBEHHBIE 3aJayd B 00pa30BaTENIbHOU
NESATeNbHOCTU U )KU3HEHHBIX CUTYaIUAX;

BBIABJISITh TMPUYMHHO-CJIEJACTBEHHBIE CBA3M U AaKTyaJIu3UpOBATh 3ajady,
BBIJIBUTaTh TUNIOTE3Y €€ PEIICHUS, HAXOAUTh ApTyMEHTHI JIJIs I0Ka3aTebCTBA CBOMX
YTBEPKIEHUM, 3a71aBaTh MapaMETPbl U KPUTEPUH PEILICHHUS;

aHAJTU3UPOBAaTh TMOJYYEHHBIE B XOJE€ pELICHUS 3aJaud Pe3yiabTaThl,
KPUTHYECKU OIEHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH M3MEHEHHUE B HOBBIX
YCIOBUSX;

J1aBaTh OLICHKY HOBBIM CUTYallUsIM, OLICHUBATh MPUOOPETEHHBIN OTIBIT;

OCYILIECTBJISITh II€JICHANPABICHHBIN IMOUCK IMEPEeHOCa CPEACTB U CHOCOOOB
JeHUCTBUS B MPO(ECCUOHAIBHYIO CPEAY;

yMeTh MEPEHOCUTh 3HAHUS B TMO3HABATEIBHYIO M NPAKTUUECKYIO0 00J1acTu
KUZHEACATEIbHOCTH;

yMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIacTel;

BBIJIBUTaTh HOBBIE HJEH, MpeajiaraTb OPUTHHAIbHBIE MOAXOJbl U PEIICHHUS,
CTaBUTh IPOOJIEMBI U 33/1a4H, JOMYCKAIOIINE aTbTEPHATUBHBIC PELICHUS.

3) pabora ¢ uHpopMaumeii:

OPUEHTUPOBATHCA B PA3IUYHBIX UCTOUHHKAX UHGOPMAIUU (TEKCTe y4eOHOTro
nocoousi, HAYYHO-TIOMYJISIPHOW JUTEpaType, OHOJIOTMYECKUX CJIOBapsix W
CIIpaBOYHUKAaX, KOMIIBIOTEPHBIX 0a3zax AaHHbIX, B MHTepHeTe), aHAIM3UpOBATH
MH(QOpMAIINIO Pa3TUYHBIX BUIOB U (OPM MPE/ICTABICHUS, KDUTUYECKHU OLIEHUBATH
€€ JOCTOBEPHOCTh U HEMMPOTUBOPEUUBOCTH;



(dbopMyIHpOBaThH 3aMpPOCHl U MPUMEHSTh Pa3IUYHbIE METOAbI MPU MOUCKE U
otbope Ouosorndeckor MHMOpManu, HEOOXOAUMOM Il BHIMTOJTHEHUS YYEOHBIX
3a/;ay;

MpUOOpETaTh OMBIT MCHOJb30BaHUS WH(OPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUM, COBEPIICHCTBOBATh KYJIbTYPY aKTUBHOTO UCTOJB30BAHUS PA3TUYHBIX
MTOMCKOBBIX CUCTEM;

CaMOCTOSITETLHO  BBIOUpATh  ONTHUMalbHYIO  (GOpMy  TpeACTaBICHUS
Oouosiornyeckor nHGopMauu (CxeMbl, rpadUKy, AUArPaMMbl, TAOIHUIILI, PUCYHKH U
Jpyroe);

UCIIOJB30BaTh HAYYHBIM SI3bIK B KayecTBE CpeAcTBa mpu pabore cC
Ouosiornyeckod uHQOpMalMed: TPUMEHITh XUMUYECKHE, (QU3HUYECKUEe U
MaTeMaTU4YeCKHe 3HaKU U CUMBOJBI, (HOpMyJibl, abOpeBUaTypy, HOMEHKIATYDY,
UCIOJB30BaTh M MPeoOpa3oBbIBATH  3HAKOBO-CUMBOJIMYECKHUE  CPEACTBa
HarJISJHOCTH;

BJIaJICTh ~ HAaBBIKAMHU  pAaClO3HABAaHUS U 3aIUTBl  WH(OpMaluw,
nH(POpPMAITMOHHOM 0€30MaCHOCTH JTUYHOCTH.

OBJaieHne YHUBEPCAIbLHBIMI KOMMYHHMKATHBHBIMMY J1€/iCTBUSIMU:

1) oOmenme:

OCYILIECTBIISITh KOMMYHHUKAIIMU BO BceX cpepax KU3HU, AaKTUBHO y4aCTBOBATH
B JIMAJIOT€ WJIM JMCKYCCHUH MO CYIIECTBY OOCYXIaemMoil Tembl (yMEHHUE 3a/1aBaTh
BOIIPOCHI, BBICKA3bIBATH CYXKJICHHS OTHOCUTEIBHO BBITIOTHEHUS IIpeasiaraeMoin
3a/1a4ul, YYUTHIBATh MHTEPECHl U COTJIACOBAHHOCTH MO3UIUN JPYTUX YUYACTHHKOB
auanora Wid JUCKYCCUN);

pacrio3HaBaTh HeBepOalbHbIE CpEACTBAa OOIIEHUS, NOHUMATh 3HAYCHUE
COIIMATIBbHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHUSI KOH(JIMKTHBIX CUTYyallUi,
YMETbh CMSTYATh KOH(JIUKTHI U BECTU MEPETOBOPHI;

BJIQJIETh PA3JIUYHBIMU CIIOCOOAMU OOIIEHUSI U B3aUMOJCHCTBUS, TOHUMATD
HaMEpPEeHUs IPYTHUX JIOJeH, TPOSBIATh YBAKUTEILHOE OTHOLIEHUE K COOECETHUKY
U B KOpPEKTHOU opme hopMyIMPOBATH CBOU BO3PAKECHHUS;

Pa3BEPHYTO U JIOTMUHO H3JIaraThb CBOK TOYKY 3PEHUSI C HCIOJIb30BAHHEM
SI3bIKOBBIX CPEJICTB.

2) coBMeCTHaA [1eATeJIbHOCTh:

MOHMMATh M HCIOJIb30BaTh MPEUMYIIECTBA KOMAHIAHOW U WHIUBUIYATHHOU
pabOoTHI MPU PEIICHUH OMOJIOTUYECKON MPOoOJIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MIPUMEHEHUS TPYIIOBBIX (DOPM B3aUMOJICUCTBUS MPU PEIICHUU YUeOHOM 3a1a4u;

BBIOMpaTh TEMAaTUKY M METOJbl COBMECTHBIX JEUCTBUU C YUE€TOM OOLIUX
MHTEPECOB U BO3MOXKHOCTEH KaXKJI0TO UjieHa KOJIJIEKTUBA;

MPUHUMATh  II€IM  COBMECTHOM  JEATENbHOCTH, OpPraHU30BHIBATH WU
KOOPAMHUPOBATh JIEUCTBUA MO €€ JOCTHXKEHHUIO: COCTaBISATh IUIAH JACHCTBUM,



pacrpenensTh pojid ¢ Y4ETOM MHEHHH YYacTHUKOB, OOCYXIaTh pPE3yJIbTaThl
COBMECTHOM paboOTHI;

OIICHUBATh KAYECTBO CBOETO BKJIAJa M KAXJOT0 YYaCTHHKA KOMAaH/bl B OOIIIHI
pe3yabTar Mo pa3paboTaHHBIM KPUTEPUSIM;

npejuiaraTb HOBBIE IIPOEKTHI, OLIEHUBATh HUJEU C TMO3ULIHUH HOBH3HHI,
OPUTHMHAJIBHOCTH, MMPAKTUYECKOU 3HAUUMOCTH;

OCYILIECTBJISITh TO3UTUBHOE CTPATETHYECKOE TIOBEJEHUE B Pa3IUYHBIX
CUTYyalUsX, IPOSIBISATh TBOPUECTBO U BOOOpakKEHUE, ObITh MHUIIMATUBHBIM.

OBJajleHne YHHBEPCATbHBIMH PEryJISSTUBHBIMU J€CTBUSIMH:

1) camoopranusanus:

UCIIOJB30BaTh OWMOJOTHYECKWE 3HAHUS [Ji1 BBISBICHUS MPOOJIEM M UX
pelIeHus B )KU3HEHHBIX U YUEOHBIX CUTYalUAX;

BHIOMpaTh Ha OCHOBE OHMOJIOTUYECKMX 3HAHUN I1IEJIEBbIE U CMBICIOBBIC
YCTAHOBKM B CBOMX JEHCTBHSX M MOCTYINKAaxX MO OTHOILICHHUIO K JKUBOU MPHUPOJE,
CBOEMY 3JIOPOBBIO U 3/TOPOBBIO OKPYKAIOIINX;

CaMOCTOSITENIbHO OCYIIECTBIISITh MO3HABATENBHYIO JCSTEILHOCT, BBISBIATH
npoOJieMbl, CTaBUTh U (HOPMYJIUPOBATH COOCTBEHHBIEC 3aJlaud B 00pa3oBaTelbHOU
NEATENbHOCTU U )KU3HEHHBIX CUTYaIUAX;

CaMOCTOSITENIHO COCTABJISITh IJIaH PEIICHUS MPOOIEMBI C YYETOM UMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOYTECHUN;

JaBaTh OLICHKY HOBBIM CUTYallUsIM;

pacuupsTh paMKu y4eOHOro mpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUTCHUMH;

JienaTh OCO3HaHHBIN BBIOOD, apryMEHTUPOBATh €r0, OpaTh OTBETCTBEHHOCTH 32
pelieHue;

OIICHUBATh TPUOOPETEHHBIN OIBIT;

crocoOCTBOBaTh (POPMUPOBAHUIO U MPOSBICHUIO LIMPOKON HJPYIULIUUA B
pa3HbIX O0O0JIACTSIX 3HAHUM, IMOCTOSHHO TMOBBIIIATH CBOM 0OOpa30BaTENbHBIN U
KYJbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OIIEHKY HOBBIM CUTYyallUsIM, BHOCUTh KOPPEKTHUBBHI B JIESITEIHHOCTD,
OIICHUBATh COOTBETCTBUE PE3YyJIbTATOB IIEISIM;

BJIaJICTh ~ HaBbIKAMU  TO3HABATEIBHOM  peduiekcuM Kak  OCO3HAHUS
COBEpIIAEMbIX JEHCTBUM UM MBICIUTENBHBIX MPOLECCOB, MX pPE3yJbTaTOB U
OCHOBAHUM, UCIOJIb30BaTh MPUEMBI pePICKCUH ISl OLIEHKU CUTYyalluu, BhIOOpa
BEPHOTO PEIICHHUS;

yMETh OIIEHMBAaTh PUCKH U CBOEBPEMEHHO MPUHUMATh PELICHUS] MO HUX
CHUKEHHUIO;

MPUHUMATh MOTHUBBI U apryMEHThl JPYTUX NpPU aHajdu3e pe3yJbTaToB
NeSATEeNbHOCTH;



3) npuHsiTHEe ce0s1 U APYTrUX:

MPUHUMATH ce0sl, TOHUMAas CBOM HEJOCTATKU U JOCTOMHCTBA,

MPUHUMATh MOTHBBI M apPryMEHTBl JPYyTMX NPU aAHAIN3€ pEe3yJIbTaTOB
NEATENbHOCTH;

MpU3HABaTh CBOE MPaBO U MPaBO APYrUX Ha OLIUOKHU;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C MTO3UIIMHU APYTOro YeJIOBeKa.

NPEAMETHBIE PE3YJIbTATBI

[IpenmeTtHble pe3ynbTarhl OocBoeHHs mporpammbl COO mno Ouonmoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT crenupuueckue aas yueOHoro npeamera «buonorus»
Hay4YHbIC 3HAHUS, YMEHUS U CIOCOOBI IEUCTBUN MO OCBOEHUIO, MHTEPIPETAIUU U
npeoOpa30BaHUI0 3HAHUM, BUIBI ACSITEIBHOCTU MO MOJIYYEHUIO HOBOTO 3HaHUS U
MPUMEHEHUIO 3HAHUN B Pa3IMYHBIX y4YEOHBIX CHUTYallUSIX, @ TaKXKE€ B pPealbHBIX
KU3HEHHBIX CUTYyallUsX, CBA3aHHBIX ¢ Ouonorueil. B mporpamme mnpenMeTHbie
pe3ynbTaThl MPEACTABICHBI IO F01aM 00yUYEHUS.

[IpenMeTHble pe3yabTaThl OCBOEHUS yueOHOTO mpeamera «buonorus» ¢ 10
Kjlacce NOJKHBI OTPAXKATh:

c(OpPMHPOBAHHOCTh 3HAHUW O MECTE U POJU OUOJIOTMU B CUCTEME HAYYHOIO
3HAHMUSI €CTECTBEHHBIX HayK, B ()OPMHPOBAHMHM COBPEMEHHON €CTECTBEHHO-
HAay4YHOU KapTHHBI MHUpa M HAyYHOTO MHUPOBO33PEHHS, O BKJIAJE POCCUUCKUX U
3apyOeXHbIX YUYEHBIX-OMOJIOTOB B pa3BUTHE OHOJOTHH, (PYHKIHMOHAIBHOU
IPaMOTHOCTH YeJIOBEKa JJIs PEIlICHUS )KU3HEHHBIX 3a/ad4;

YMEHHE PacCKpbIBaTh COJIEpKAHUE OMOJOTMYECKUX TEPMUHOB W TOHATHIA:
KU3Hb, KJIE€TKa, OpraHu3M, MeTab0J13M (0OMEH BEIIECTB U TPEBPAIIEHUE YIHEPTUH ),
roMeoctas (caMmoperyisiuusi), YpOBHEBas  OpraHu3alMs O KUBBIX  CHUCTEM,
CaMOBOCHPOU3BEACHHE (PEPOIYKIIHNS ), HACIEACTBEHHOCTh, K3MEHYUBOCTh, POCT U
pa3BUTHE;

yMEHUE u3JlaraTb OHOJIOTMYECKHE Teopun (KJIETOYHAsl, XPOMOCOMHAs,
MyTallMOHHAs, LEHTpaJbHAas JOrMa MOJEKYJsIpHOM Ouosoruu), 3akonbl (I
Mennens, T. Moprana, H. 1I. BaBunosa) u ydyenus (0 UeHTpax MHOrooOpaszusi u
MPOUCXOXKICHUS KyJIbTYpHBIX pacTenuit H. . BaBuioBa), onpeaensiTh rpaHULibl UX
MPUMEHUMOCTH K )KHUBBIM CUCTEMaM;

YMEHHUE BJIAJIETh METOJIaMH HAyYHOT'O MO3HAHUS B OMOJIOTMH: HAONIOJEHUE U
ONMCAHHUE YKUBBIX CHUCTEM, IPOLECCOB U SIBICHUI, OpraHu3aius W MpPOBEACHHUE
OMOJIOTMYECKOT0 SKCIIEPUMEHTA, BBIJIBUKEHUE TUIIOTE3bI, BHIBICHUE 3aBUCUMOCTHU
MEXJly HUCCIEAyeMbIMU BEIMYUHAMHU, OOBSICHEHUE IOJYyYEHHBIX pEe3yJIbTaTOB,
WCIIOJB30BaHHBIX HAYUYHBIX MOHSITUN, TEOPUN U 3aKOHOB, YMEHHE JI€NIaTh BHIBOBI
Ha OCHOBAHHH MOJIYYEHHBIX Pe3yJIbTaTOB;



YMEHHE BBIJIEIATh CYIIECTBEHHBIE MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U
AYKAapUOT, OJHOKJIETOYHBIX M MHOTOKJIETOUHBIX OpPraHU3MOB, OCOOEHHOCTH
MPOIIECCOB: OOMEHa BEILECTB U MPEBPAILECHHS SHEPIUU B KJETKe, (OTOCUHTE3A,
MJJACTUYECKOTO0 M HHEPreTHYecKOoro oOMeHa, XEeMOCHHTE3a, MHUTO03a, Meno3a,
OIUIOJJOTBOPEHUS, PAa3MHOXKEHHUS, WHIUBUAYaJIbHOTO Pa3BUTUS OpraHu3Ma
(oHTOTEHER);

YMEHHE MPUMEHSThH MOJYyYeHHBbIE 3HAHUS NJI1 OOBACHEHUS OMOJOTHYECKUX
MPOLIECCOB U SIBJICHUW, JJIs NMPUHATHS NPAKTUYECKUX PEUICHUHA B MOBCEIHEBHOMU
KU3HU C LeNbl0 obOecriedeHusi 0€30MacHOCTH CBOETO 3JI0POBbS M 3/I0POBBS
OKPY>KaIOLIUX JIF0JIeH, COOII0IeHUsI HOPM TPAMOTHOI'O TTOBEJICHUSI B OKPY Karoen
MPUPOJHON cpelie, MOHMMaHHEe HEOOXOAUMOCTH UCIIOIb30BAHUS JOCTHUKEHUN
COBPEMEHHOMU ounosoruu u OMOTEXHOJIOTUM TUTSt palMoOHAIBLHOTO
MPUPOJIOTIONB30BAHUS;

YMEHHE pelllaTh »dJEMEHTapHble T'E€HETUYECKHWE 3aJaud Ha MOHO- U
JUTHOPUIHOE CKpEIMBAHUE, CLEIUICHHOE HAacleIOBAaHUE, COCTaBIISITh CXEMBI
MOHOTHOPUJIHOTO CKpEIUBaHUA JJIS MPEACKa3aHus HACIEAOBAaHUS MPU3HAKOB Y
OpraHU3MOB;

YMEHHE BBINOJIHATh JTA0OPATOPHBIE M MPaKTUYECKHE PadOThl, COOIIOAATH
MpaBuiia Mpu padoTe ¢ yueOHBIM U 1a00OPaTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHYECKH OIEHHUBaTh M HHTEPHPETHPOBATH HHGOPMAIUIO
OMOJIOTMYECKOTO  COJEPKaHUS, BKIIOYAIONIYI0 T[ICEBAOHAYYHbIE 3HAHUS U3
Pa3IMYHBIX UCTOYHUKOB (CpEJCTBA MacCOBOM MH(OpMAINKU, HAYYHO-TIOMYISIPHBIC
MaTepualbl), 3THYECKUE AaCHEKThl COBPEMEHHBIX HCCIEIOBAaHUN B OWUOJIOTHH,
MeJUIIHE, OMOTEXHOJIOTUH;

YMEHHE CO03/1aBaTh COOCTBEHHBIE MHUCbMEHHBIE M YCTHBIE COOOIIECHHUS,
000011as1 OMOJIOTUYECKYI0 MH(OPMAILIMIO U3 HECKOJIbKUX HCTOYHUKOB, TPAMOTHO
WCIIOJIb30BaTh MOHATUMHBIN anmapaT OMOJOTHH.

[IpenMeTHble pe3yabTaThl OCBOEHUs ydeOHoro mpeamera «buonorus» ¢ 11
KJlacce NOMKHBI OTPAXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUM O MECTE U POJIU OMOJIOTUU B CUCTEME HAy4YHOTO
3HaHUS €CTECTBEHHBIX HAyK, B (OPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAay4YHOU KapTHUHBI MHUpa M HAyYHOTO MHUPOBO33PEHHS, O BKJIAJE POCCUUCKUX U
3apyOeXHbIX YUYEHBIX-OMOJIOTOB B pa3BUTHE OHONOTHH, (PYHKIHMOHAIBHOU
IPaMOTHOCTH YeJIOBEKa JJIsl PEIlICHHS )KU3HEHHBIX 3a/ad4;

YMEHHE pacKpbIBaTh CO/ICpKaHNe OMOTOTUUECKUX TEPMUHOB U MOHSATUM: BUJI,
MOMYJISIUsA, TEHO(MOHM, HBONIONUS, ABWXKYIIUE CHIbl ((PaKTOphl) HBOIIOLNH,
MPUCIIOCOOJICHHOCTh OPTaHU3MOB, BHUJI000pa30BaHUE, IKOJIOTUYECKUE (PAKTOPHI,
DKOCHCTEMA, MPOJAYLEHTHl, KOHCYMEHTBI, PEAYyIEHThl, IeNu MUTaHUs,
IKOJIOTHYECKas mupaMuga, OuoreoreHos, onocdepa;



YyMEHHE Hu3Jaratb OWOJOTHYEeCKUuEe Teopuu (PBONIOLMUOHHAS Teopus Y.
JlapBruHa, CHHTETHYECKas TEOpHsl HBOJIOLMM), 3aKOHBI U 3aKOHOMEPHOCTHU
(3apoasimieBoro cxonacrtea K. M. bapa, depenoBaHusi TJIaBHBIX HaNpaBiICHUU U
nyteit sBomonuu A. H. CeepiioBa, yueHnusi o o6uochepe B. . Bepnanckoro),
ONPENEeNATh TPAHUIIBI KX TPUMEHUMOCTH K KUBBIM CHCTEMAM,;

YMEHHE BIIaJIeTh METOJJaMU HAYYHOT'O MO3HAHUS B OMOJIOTUU: HAOIIOJEHUE U
OMHUCAHUE MUBBIX CUCTEM, IMPOIIECCOB U SIBIICHWM, OpraHu3alus U MNpOBEJACHUE
OMOJIOrMYECKOT0 SKCIIEPUMEHTA, BBIJIBUKEHUE TUIIOTE3bI, BHISBICHUE 3aBUCUMOCTHU
MEXJly HUCCIEAyeMbIMU BEIMYUHAMHU, OOBSICHEHUE TMOJYyYEHHBIX pE3YyJbTATOB,
WCIIOJB30BaHHBIX HAYUYHBIX MOHSITUN, TEOPUM U 3aKOHOB, YMEHHE JI€JIaTh BHIBOBI
Ha OCHOBAHHM MOJIYYEHHBIX pPe3yJIbTaTOB;

YMEHHE BBIJICNSTh CYIIECTBEHHbIC MPU3HAKH CTPOCHUSI OHOJOTHYECKUX
OOBEKTOB: BHJIOB, TMOMYJISIIIUNA, NPOIYLUEHTOB, KOHCYMEHTOB, pPEIyIEHTOB,
OMOTeoleHO30B M JIKOCHUCTEM, OCOOEHHOCTH TMPOIECCOB: HACJEeICTBEHHOU
M3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BHI000pa30BaHUS, MPHUCIOCOOICHHOCTH
OpraHU3MOB, JCUCTBUSI SKOJOTMYECKUX (PAKTOPOB HA OPraHU3MBI, MEpeHoca
BEIIECTB U TOTOKAa HSHEPrMU B HKOCHUCTEMAX, AHTPOINOIEHHBIX H3MEHEHUU B
AKOCHCTEMAX CBOEM MECTHOCTH, KPYroBOpPOTa BEIIECTB U OUOTr€OXMMHUYECKHX
LUKJIOB B Onocdepe;

YMEHHE MPUMEHSThH MOJYyYCHHbIE 3HAHUS NJi1 OOBACHEHUS OMOJOTHYECKUX
MPOLIECCOB U SIBJICHUW, JJIs MPUHATHS NPAKTUYECKUX PEUICHUHA B MOBCEIHEBHOMU
KU3HU C LeNbl0 obOecriedeHusi 0€30MacHOCTH CBOETO 3/I0POBbS M 3/I0POBBS
OKPY>KaIOILIUX JIF0JIeH, COOII0IEHUSI HOPM TPAMOTHOI'O TTOBEJICHUSI B OKPY Karoen
MPUPOJHOU cpelie, NMOHUMaHHEe HEOOXOAMMOCTH UCIIOIb30BAHUS JOCTHUKEHUN
COBPEMEHHOU OUOJIOTUH JIJIsl PALlMOHAIILHOTO MPUPOIOTOJIb30BAHMUS;

YMEHHE peliaTh 3JIeMEHTapHble OMOJOTHYECKUE 3a/1aud, COCTaBISATH CXEMBbI
MepeHoca BEIIECTB U IHEPTUH B IKOCUCTEMAaX (LIeTH MUTAHUS ),

YMEHHE BBINOJIHATh JTA0OPATOPHBIE M MPaKTUYECKHE PadOThl, COOIIOAATH
MpaBuiia Mpu padoTe ¢ yueOHBIM U 1a00OPaTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHYECKH OIEHHUBaTh M HHTEPHPETHPOBATH HHGOPMAIUIO
OMOJIOTMYECKOTO  COJEPKAaHUS, BKIIOYAIONIYI0 TICEBAOHAYYHbIE 3HAHUS U3
Pa3IMYHBIX UCTOYHUKOB (CpEJCTBA MacCOBOM MH(OpMAINKU, HAYYHO-TIOMYISIPHBIC
MaTepuajabl),  pacCMaTpWBaTh  TJIOOAIBbHBIE  DKOJIOTHYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, POPMHUPOBATH IO OTHOIIEHUIO K HUM COOCTBEHHYIO MO3UIIHUIO;

YMEHHE CO03/1aBaTh COOCTBEHHBIE MHUCHMEHHBIE M YCTHBIE COOOIIECHHUS,
000011ast OMOJIOTUYECKYI0 MH(OPMAILIMIO U3 HECKOJIbKUX MCTOYHUKOB, TPAMOTHO
WCIIOJIh30BaTh MOHATUMHBIN anmapaT OMOJIOTHH.



TEMATHUYECKOE IINIAHUPOBAHHUE

10 KUIACC
KoanuectBo yacos JIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM (uu¢posbie)
Ne ni/m KonTtpouabnbie | IIpakTnueckue
NpOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Bu6nuoreka [JOK
! bronorns xak Hayka 2 0 0-5 https://m.edsoo0.ru/7f41¢292
Bubnuoreka [JOK
2 JKuBble cucTEMBI U UX OpraHU3aLus 1 1 0 hitps://m.cdsoo.rw/7f41c292
Bubnuoreka [JOK
i 1
3 XUMHUYECKUHN COCTAB U CTPOEHUE KIIETKH 8 0 hitps-//m.cdsoo.ru/ 741292
Bub6nuoreka [JOK
4 KuznenesaTenbHOCTb KIETKU 6 1 0 hitps:/m.cdsoo.ru/7f416292
5 Pa3zMHoxeHre 1 MHAUBUAYATbHOE Pa3BUTHE 5 0 1 bubmmoreka [JOK
OpPraHu3MOB https://m.edsoo.ru/7f41c292
6 HacnenctBeHHOCTh M1 ”3BMEHYUBOCTD 2 0 15 bubmuoreka [JOK
OpPraHu3MOB ' https://m.edsoo.ru/7f41c292
7 Cenekiust opranu3mMoB. OCHOBBI 3 1 0 bubmmoreka [JOK
OMOTEXHOJIOTHH https://m.edsoo.ru/7f41c292
Bubnuoreka [JOK
8 Pesepaiioe Bpens ! 0 0 https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 3 4
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11 KJIACC

KoanuecTBo yacos JIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM (uu¢posbie)
Ne ni/m Konrtpoabnsie | IIpakTnueckue
NpOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Bubnuoreka [JOK
1 1
! IBOIMIOLHONHA] OHOTIOTHS ? https://m.edsoo.ru/7f41cc74
) BO3HUKHOBEHME U pa3BUTHE KU3HU Ha 9 0 0.5 bu6mmoreka [IOK
3emite ' https://m.edsoo.ru/7f41cc74
Bub6nuoreka [JOK
3 Opranu3MBI H OKpyKaiolas cpea . ! ! https://m.edsoo.ru/7f41cc74
Bu6nuoreka [JOK
4 Coo011ecTBa v YKOJIOTHYECKUE CUCTEMBI 9 0 0 hitps:/m.cdsoo.ru/7f41cc74
Bu6nuoreka [JOK
> Pesepaiioe Bpens 2 ! 0 https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 3 2.5
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