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HOACHUTEJIBHASA 3AIIMCKA

[Ipu pa3zpaboTke mnporpaMMbl MO OHOJOTMH TEOPETUYECKYIO OCHOBY IS
ONpeJeNeHUs] MOAXOA0B K (OPMUPOBAHUIO COAEpPKAHUSA Y4YeOHOro mpeaMera
«buonoruss» cocraBwin: KoHuenrtyainbHble mnonoxkeHus PIrOC COO o
B3aMMOOOYCIIOBJIEHHOCTH LEJeH, colepKaHHs, pe3yJbTaToB OOy4YEeHHUS U
TpeOOBaHUI K YPOBHIO MOATOTOBKHU BBITYCKHUKOB, MOJIOKEHUS 00 OOLIUX 1ENIX U
NPUHIMIAX, XapaKTEPU3YIOLIUX COBPEMEHHOE COCTOSIHUE CHCTEMbl CPEIHErO
obOmero oOpasoBanusi B Poccuiickoit denepanuu, a TakXkKe IMOJOKEHUS O
cnenugurke OMOIOruM, €€ 3HaYCHUU B MO3HAHUM KUBOUM MPUPOJIBI U 0OECTIeUeHU!
CYILIECTBOBAaHUS 4YesloBeYecKOoro obimectBa. CoriiacHO Ha3BaHHBIM IMOJIOKEHHSM,
OTpe/ieieHbl OCHOBHbIE (DYHKIIMH MPOTrpaMMBbI IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Owuojoruum Ja€T NpelcTaBiIeHUE O Meniax, o0 obuiei
CTpaTeruu OOy4YeHUs, BOCIHUTAHMUS W PA3BUTUA OOYYAIOMIMXCA CPEICTBAMHU
yueOHoro mpeamera «buomorus», onpenenser 00s3aTeIbHOE MPEIMETHOE
collepKaHHe, €ro CTPYKTypy, pachpeleleHue Mo pasjeiaM U Temaw,
PEKOMEHIYeMYIO TOCIIeIOBATEIBbHOCTh U3YUYECHHsI Y4eOHOTro mMaTtepuasna ¢ y4eTom
MEXMNPEIMETHbIX ¥ BHYTPUIIPEIAMETHBIX CBSI3€H, JIOTMKHM 00pa30BaTEIbHOIO
npolecca, BO3pacTHBIX 0COOEHHOCTEHN 00yUaronuxcs.

B nporpaMmvMe mno OuONOTMM TakXe YYMUTHIBAIOTCS TpeOOBaHUA K
IUTAHUPYEMBIM JIMYHOCTHBIM, METANpPEeIMETHBIM M TPEIMETHBIM pe3yibTaTam
oOydyeHuss B (OPMHUPOBAHUUM OCHOBHBIX BHJIOB Yy4eOHO-TIO3HABATEIHHOU
NEeSTENbHOCTH/Y4eOHBIX JEHCTBUN OOYy4YaIOMUXCS MO OCBOCHHUIO COJEpNKAHUS
OMOJIOTMYECKOTO 00pa30BaHMS.

B nporpamme mo 6uonorum (10—11 kmacchl, 6a30BBI YPOBEHB) peain30BaH
NPUHIIAIT TPEEMCTBEHHOCTH B HW3y4YeHUW Owuojoruu, Onarojgapss yemy B Hel
POCMATPUBAETCS HAMPABICHHOCTh Ha pPa3BUTUE 3HAHUMW, CBSI3aHHBIX C
dbopmMupoBaHuEM €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHHSI, [IEHHOCTHBIX
OpPUEHTALUN JIUYHOCTH, SKOJIOTHUECKOr0 MBIIUICHUS, PEACTaBIECHUN O 3J0POBOM
oOpa3e XM3HM M OEpeKHbIM OTHOIIEHHUEM K OKpYXalollell NpupogHON cpene.
[TosTomy Hapsiay ¢ U3ydeHHEM OOIIEOMOIOTUYECKUX TEOPHid, a TakXKe 3HaHUU O
CTPOEHUU JKUBBIX CHCTEM PA3HOTO PAHra U CYINTHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX TIPOILECCOB B MPOrpaMMe MO OMOJOTHHU YAEICHO BHUMAaHHE HCIOJIb30BaHUIO
MOJIYYCHHBIX 3HAHUH B MOBCEIHEBHOMN JKU3HU JIJISl PEUICHUS MPUKIIATHBIX 33724, B
TOM 4HCIIe: TPOMUIAKTUKN HACIEACTBEHHBIX 3a00JIEBaHUN UYETOBEKa, MEIHKO-
TE€HETHYECKOT O KOHCYJIbTUPOBaHUS, 000CHOBaHUs HKOJIOTMUYECKH
LIEJ1ECO00Pa3HOro MOBEJIECHHA B OKpYXaroled NPUPOAHONM Cpele, aHaau3a
BIIUSTHUSL XO3SUCTBEHHOW CSATEIBPHOCTH YEJIOBEKAa HA COCTOSIHHE MPUPOJHBIX U
MCKYCCTBEHHBIX DKOCUCTEM. Y CHJICHHEC BHUMAHUS K MPUKIIATHOW HATIPABICHHOCTH
y4eOHOT0 npeamera «bHOTOTHS» MPOJUKTOBAHO HEOOXOAMMOCTHIO 00ECTICUEHUS



YCIIOBUM JJIS PEIICHUS] OJHOM M3 aKTyaJdbHBIX 3a]a4 IIKOJIBHOTO OMOJIOTMYECKOTO
oOpa3oBaHusA, KOTOpass mpeamnosnaraeT (HOpMUpOBaHHWE Yy  OOyYaroIIMXCA
CHOCOOHOCTH aJaliTUPOBAThC K HM3MEHEHHMSIM JMHAMUYHO Pa3BUBAIOLIErOCs
COBPEMEHHOI'0 MHpA.

buonoruss Ha ypoBHE cpenHero oOmero oOpa3oBaHUS 3aHUMAET Ba)KHOE
Mecto. OHa oOecrneunBaer QopMupoBaHUE y OOYHAIOMIMXCA MNPEICTABICHUN O
HAay4YHOH KapTUHE MHUpA, paclivpseT U o0oOLIaeT 3HaHUA O KUBOW HpHpoje, €€
OTJIUYMUTENIbHBIX TMPU3HAKAX — YPOBHEBOW OpraHU3allid U 3BOJIOLUHU, CO31AET
yCIOBUS  JUIsi:  TO3HAHMSI  3aKOHOB  JKMBOM  MPUPOIbI,  (OPMHUPOBAHUS
(YyHKIMOHAIBHOW T'PaMOTHOCTH, HAaBBIKOB 3J0pOBOTO U Oe3omacHoro obpasza
KHU3HU, IKOJIOTMUECKOTO0 MBIIUICHHS], IEHHOCTHOTO OTHOILIEHHUS K KUBOM Mpupojie
U YEJIOBEKY.

Bonbiioe 3HaueHne OUONIOTUS UMEET TaKXKe JJIs pEelIeHUs] BOCIIUTATENbHBIX U
pa3BHBAIOIIMX  3aJa4y  CpeaHero  obmero  oOpa3oBaHUs,  COLMAIU3ALUU
oOyuaromuxcs. M3ydenne 6monorun obecreynBaeT ycioBus JUisi (popMupoBaHus
UHTEIJICKTYalbHbIX, ~KOMMYHHUKAI[MOHHBIX W  HMH(QOPMAIMOHHBIX  HABBIKOB,
ACTETHUYECKOM KYJIbTYpbI, CIOCOOCTBYET MHTErpalli OWOJOTHYECKHX 3HAHUH C
NPEJICTABICHUSMU U3 JPYTUX YYEOHBIX MPEIMETOB, B YACTHOCTHU, QU3UKU, XUMHUH
u reorpaduu. Ha3zBaHHbIE MOJOKEHUS O MpeAHA3HAYECHUH Y4eOHOro IMmpeaMera
«buonorus» coOCTaBMIM OCHOBY [Jisi ONpeNeNieHUs IMOAXOJOB K OTOOpy H
CTPYKTYpPUPOBAHHUIO €r0 COJIEpXaHUs, NPEACTaBICHHOIO B MpPOrpaMme Mo
OHMOJIOTUH.

Otb6op comepxkanusi yueOHoro mpenmera «buonorus» Ha 06a30BOM ypOBHE
OCYIIECTBJIEH C TMO3ULUNA KYJIbTYpOCOOOpPA3HOTO TOJX0Ja, B COOTBETCTBUH C
KOTOPBIM OOydYaromuecs MOJDKHBI OCBOUTH 3HAHUS W YMEHHS, 3HAUYUMBbIC MJIA
dbopMupoBaHusi O00IICH KYJIBTYpbI, OMNPEIEAIONIME aJIEKBATHOE TIOBEICHHE
YeJIOBeKa B OKPYJKAroIIeH MPUPOJHON cpejie, BOCTpEOOBAaHHBIE B IOBCEIHEBHOMU
KU3HU W MPAKTUYECKOU aesaTeabHOCTH. Oco0oe MEeCTO B ATOH cHCTeMe 3HaHUU
3aHHUMAIOT 3JIEMEHTHI CO/IEPIKaHUA, KOTOPBIE CIy’KaT OCHOBO /Uit (POpMUPOBAHUS
MPEJICTABIEHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHE MHUpa U
LHEHHOCTHBIX  OpPUEHTAIMSIX  JUYHOCTH, CHOCOOCTBYIOIIMX  TI'yMaHHU3allUU
OMOJIOrMYecKOoro 00pa3oBaHus.

CtpykTypupoBaHHE COZIEpXaHHUs y4yeOHOro marepuaia B Iporpamme IO
OMONOrMM OCYIIECTBICHO C YYETOM NPUOPUTETHOTO 3HAYCHHUS 3HAHUU 00
OTJIMYUTENIBHBIX OCOOCHHOCTAX JKUBOW NMPUPOBL, O €€ YPOBHEBON OpraHU3alUd U
ABOJIIOLIMHU. B COOTBETCTBHUM C 3TUM B CTPYKType yuyeOHoro npeamera «buosorus»
BBIJICJIEHBI CIIEYIOIINE COJAEpKaTeIbHble JIMHNN: «bronorus kak Hayka. Metoasl
HAy4HOIo Mo3HaHusm», «Knetka kak Ouosiormueckas cucrema», «OpraHu3zM Kak



Oouosiornueckas cucteMa», «Cucrtema U MHOrooOpasue OpraHUYecKOro MHpPay,
«IBOIOLHMS KUBOU MIPUPOIBI», « IKOCUCTEMBI U IPUCYIITUE UM 3aKOHOMEPHOCTH.

Henb uzyuenus yueOHoro mpeamera «buonorus» Ha 6a30BOM ypOBHE —
OBJaJIcHUEe  OOyYarOUMMHUCA  3HAHUSIMHU O  CTPYKTYPHO-(DYHKIIMOHAJIBHOU
OpraHu3alMi KUBBIX CHCTEM pa3HOr0 paHra W MPUOOPETCHHE YMEHHI
UCIIOJIB30BaTh A3TH 3HAHUS JJISI TPAMOTHBIX JEWCTBUU B OTHOIICHUU OOBEKTOB
YKUBOU TIPUPOJIBI U PEIICHUS PA3IUYHBIX KU3HEHHBIX MTPOOJIEM.

JlocTixkeHue 1enu u3ydeHus: yueOHoro npeamera «buonorus» Ha 6a30BoM
yYpOBHE 00€CTIEUNBACTCS PEIICHUEM CIICAYIOIINX 3a/1a4:

OCBOCHHE OOYYAIONIUMHUCS CHUCTEMbl 3HAHUM O OHOJOTHMYECKUX TEOPHSX,
YUCHHSX, 3aKOHAX, 3aKOHOMEPHOCTAX, TUIIOTE3aX, MPaBUIaX, CIYKallUX OCHOBOU
st GOpMUPOBAHUS TMPEJICTABICHUN O €CTECTBEHHO-HAYYHOW KapTUHE MHpA, O
METOJaX HAyYHOT'O MO3HAHUS, CTPOSHUM, MHOTOOOpPAa3UU U OCOOEHHOCTSX YKUBBIX
CHUCTEM Pa3HOr0 YPOBHSI OpPraHU3AIMH, BBIJAIOIIUXCS OTKPHITUAX U COBPEMEHHBIX
HCCJIEIOBAHUAX B OMOJIOTHH;

dbopmupoBaHue y oOyYarolmUXCs MO3HABATEIbHBIX, MHTCIUICKTYAJIbHBIX WU
TBOPYECKUX CIIOCOOHOCTEH B TMpOlIeCCe aHaau3a JaHHBIX O MYTAX Pa3BUTUA B
OMOJIOTMM HAyYHBIX B3TJISJIOB, HJACH W TOJXOJOB K HM3YyUYCHHIO JKHUBBIX CHCTEM
Pa3HOr0 YPOBHS OpTaHU3AIINH;

CTAQHOBJIEHHE Y OOydJaromuxcsi oOIeld KyJIbTyphl, (yHKIMOHAIBHOM
IPAaMOTHOCTH, Pa3BUTHE YMEHUM OOBSICHATH M OIEHUBATH SIBJIICHHUS OKPY>KAIOIIETO
MHpa KWBOW MPUPOJBl HAa OCHOBAHMM 3HAHUN U ONBITA, TMOJYYCHHBIX IpHU
U3y4YeHUU OHOJIOTHUY;

dbopmupoBanue y oOydYarOmMMUXCSI YMEHUM WUTFOCTPUPOBATh 3HAYCHUE
OMOJIOTMYECKUX 3HAHUN B TPAKTHYCCKOW IEATCIBHOCTH YEJIOBEKAa, Pa3BUTHHU
COBPEMEHHBIX MEIUITMHCKUX TEXHOJOTHI U arpoOHOTEXHOIOTHIA;

BOCITUTaHHE YOEKIEHHOCTH B BO3MOXXHOCTH ITO3HAHHS YEJIIOBEKOM KHUBOU
IPUPOIBI, HEOOXOAUMOCTH OEPEKHOTO OTHOIIEHUS K HEH, COOIOICHHS STHISCKHUX
HOPM TIPH TPOBEICHUH OMOJIOTHYECKUX UCCIICIOBAHMI;

OCO3HAHUE IICHHOCTH OHWOJIOTUYECKUX 3HAHUW JJIS TOBBIIICHUS YPOBHS
AKOJIOTHYECKOH KYyIbTYpHI, U1 (GOPMUPOBAHUS HAYYHOTO MHUPOBO33PEHUS,

IpUMEHCHHE TTPHOOPETEHHBIX 3HAHUM M YMEHHM B TIOBCEIHEBHOMN JKM3HU JIJIS
OIIEHKH MOCJICACTBUM CBOCH JEeITEILHOCTU MO OTHOIICHUIO K OKPYKAIOIIEeH cpeje,
COOCTBEHHOMY 37I0pOBBIO, OOOCHOBaHWE U COONIOJCHHE Mep NPOPUIAKTUKH
3a00JIEBaHUI.

B cucreme cpemnero o6Gmiero oOpaszoBanus «buojorus», w3ydaemas Ha
0a30BOM ypOBHE, SBJISCTCS OOS3aTEIbLHBIM yYEeOHBIM IMPEIMETOM, BXOASIIUM B
COCTaB MpeAMeTHOM o0sacTh «ECcTeCTBEeHHO - Hay4YHBIE TPEAMETHIY.

O6miee xonnuecTBo yacoB B 10 kiacce — 68, 2 yaca B Heaento (1 yac 3a cuer
4yacTu, (OpMUPYEMON yUaCTHUKAMU 00Pa30BaTENbHBIX OTHOILICHH ).



COAEPKXAHUE OBYUYEHUA
10 KVIACC

Tema 1. buosiorus kak Hayka.

buonorus xak Hayka. CBsizb OMOJIOTUH C OOIIECTBEHHBIMU, TEXHUUYECKUMU U
JIPYTMMH €CTECTBEHHBIMU HayKamH, (uiocodueil, TUKOM, 3CTETUKON U MpaBOM.
Ponr Ouonorun B (QoOpMHUPOBAaHUU COBPEMEHHOM HAy4YHOW KapTHUHBI MUpa.
Cucrema OMOJIOrMYECKUX HAYK.

MeTobl TO3HAHUS KUBOU TPUPOILI (HAOIIOICHHUE, SKCIIEPUMEHT, OMMCaHKE,
U3MepeHue, Kiaccupukaius, MOJACIUPOBAHKUE, CTaTUCTUYecKas o0paboTka
JAHHBIX ).

JdeMoHcTpanmu:

[optperst: Y. Japsun, I'. Menaens, H. K. Konbnos, k. Yorcon u @. Kpuk.

Tabmuiel 1 cxeMbl: «MeToAbl MO3HAHUS KUBOUW TPUPOIBI.

JlaGopaTopHblie M NpaKTHYeCKHE PA0OTHI:

[Ipaktuueckass padora Ne 1. «Mcmonp3oBaHuEe pPa3aUYHBIX METOJOB IpHU
U3Y4YEHUU OUOJIOTUUECKUX O0OBEKTOBY.

Tema 2. ’)KuBble cucTEMBbI H MX OPraHU3aIUsL.

JXKusble cucteMbl (0MOCHCTEMBI) KaK MpeaMeT u3ydeHus: Ononoruu. Oindne
KUBBIX CUCTEM OT HEOPTraHMYECKON MPUPOJIBIL.

CaolicTBa 6MOCHCTEM M UX pa3HOOOpas3ne. YPOBHU OpraHu3aluii OMOCHCTEM:
MOJICKYJISIDHBIA, KJIETOYHBIM, TKAHEBBIA, OPraHW3MEHHBIN, MOMYISLIHOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOT€OeHOTHIECKU ), OMOChEepHBIN.

JdeMoHcTpaumnu:

Tabnuiel u cxembl: «OCHOBHBIE TPU3HAKU JKU3HUY, «YPOBHU OpraHU3aIlUN
KUBOU MPUPOIBI».

O6opynoBanue: Mozenb Mojekyiasl JJHK.

Tema 3. Xumuueckuii COCTaB M CTPOEHHE KJIETKH.

XUMUYECKUA COCTaB KJIETKHM. XUMHYECKHE DJIEMEHTBI: MaKpPOAJIEMEHTHI,
MHKpPO3JIEMEHTBL. BoJia 1 MUHEpaJIbHBIE BEIIECTBA.

OyHKIMKM BOABI M MHUHEpaJbHBIX BelleCcTB B KieTke. llognepxkanue
OCMOTHYECKOTO OanaHca.

benku. CoctaB u cTpoeHne 0eTKOB. AMUHOKHCIOTHI — MOHOMEPHI OEIKOB.
He3amennmMbie 1 3aMEHHMBbIE AMUHOKHUCIOTBI. AMUHOKHUCIOTHBIM COCTaB. Y POBHHU
CTPYKTYpbl O€IKOBOM MOJEKYyNbl (IEepBUYHASA, BTOpHUYHAs, TpPETHUYHAs U
YeTBEPTUYHAA CTPYKTypa). XHUMHUECKHE CBOWcTBa OenkoB. buonoruueckue
GyHKIMHN OENKOB.



®depmeHThl — Ouosormyeckue kartanuszatopbl. CrTpoeHue ¢epMeHTa:
aKTUBHBIA IIEHTp, cyOcTpaTHas cneuupuuHoctb. KodepmenTsl. BuramuHsbl.
Otnnuust GepMEHTOB OT HEOPTaHUUYECKUX KaTaIn3aTOPOB.

VYrneBoasl: MoHOcaxapuabl  (TJOK03a, pubo3a ©  Ae30Kcuprbdo3a),
aucaxapuabl  (caxaposa, JakTo3a) M TMoJMcaxapuibl (Kpaxmani, TJIUKOTEH,
1esuI0I03a). buonornvueckue GyHKIMH YIIIE€BOIOB.

Jlununael:  Tpurnunepunasl, Qoconunuasl, crepouasl. ['mapoduIbHO-
ruapopoOHble cBoiicTBa. buonormueckue QyHkuuu aunuaos. CpaBHeHuHe
yIJI€BO/IOB, OEIKOB M JIMMUIOB KAK UCTOYHUKOB SHEPIHH.

HyxnennoBele kucnorsl: JHK wu PHK. Hykneotuael — MOHOMEpHI
HyKkJi1eruHOBbIX KUcnoT. Ctpoenne u ¢pynkuuu JJHK. Crpoenune u pynkiuun PHK.
Bunst PHK. AT®: ctpoeHue u GyHKIIHUH.

Huronorust — Hayka o kierke. Kinertounas Teopusi — npuMep B3auMOACHCTBUS
uaei 1 pakToB B HAYYHOM MO3HAHUU. METO/IbI U3yUeHUS KIETKH.

Knerka kak menoctHass >xuBasi cuctema. OOmMe NTPU3HAKU KIIETOK:
3aMKHYyTasi HapyxHas memOpana, mosekyisl JIHK kak renernueckmii ammapar,
cucTemMa CuHTe3a Oernka.

Tunsl KJIETOK: »3yKapuoTH4eckas M HpokapuoTuueckas. (OcobeHHOCTH
CTpOEHUSI MPOKapUOTHYeCcKO kieTku. Kietounass crenka Oakrepuit. CTpoeHue
AYKapUOTUYECKOW KIEeTKUM. OCHOBHBIE OTJIMYMS PACTUTENIBHOM, JKWBOTHOW U
IpUOHOMN KIIETKHU.

[ToBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAs CTEHKA, TJIMKOKAIUKC, WX
¢ynkiuu. [1nazmatnyeckas memOpana, e€ cBoiicTBa u ¢pyHkiuu. [{utomnasma u eé
opranouael. OmHOMeMOpaHHbIe opraHouabl kietku: OIIC, ammapar I'ombmxw,
nu30coMbl. [lonyaBTOHOMHBIE OpPraHOMAbl KIETKU: MHUTOXOHJIPHUU, IUIACTUJIBI.
[IpoucxoxxaeHne MHUTOXOHApPUN W TutacTun. Bunbl 1mactua. HememOpannbie
OpraHOUbl KJIETKU: PUOOCOMBI, KJIETOYHBIM IIEHTpP, LEHTPUOIU, PECHUYKH,
KryTUKHA. OYHKIUU OPTAaHOUIOB KJIETKU. BKiTtoueHus.

Snpo — perynsaTopHbId HeHTp kieTku. CTpoeHue snpa: siaepHas o00JIouKa,
KapuoIlJla3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCIOPT BELIECTB B KIETKE.

JdemoHcTpauuu:

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

Juarpammsel:  «PacnpenesieHne XMMHYECKHX JJIEMEHTOB B HEXHUBOU
npupozae», «PacnpeneneHne XUMHYECKUX 3JIEMEHTOB B )KMBOU MPUPOJIEN.

Tabmuuer 1 cxembl: «l[lepuonmueckast TabmuIa XUMHUYECKUX HJIEMEHTOBY,
«CTpoeHne MOJIEKYJIbI BOJIBI», «brocuHTe3 0enka», «CTpoeHUE MOJICKYJIbI OeTKay,
«Ctpoenne depmentay, «HyknennoBsie kuciaotel. JJHK», «CTtpoeHue MoeKyIbl



AT®», «CTpoeHHE 2YKapUOTHUECKON KIETKN», «CTpOeHHE KUBOTHOW KIIETKH,
«CTpoeHHEe pacTUTEIbHOU KIETKH», «CTpPOCHHE MPOKAPUOTHUYECKON KICTKUY,
«CTpoeHue sapa KIETKU», « Y TIAEBOABD, «JIumuabn.

O6opynoBaHue: CBETOBOM MMKPOCKOIN, OOOpYyIOBaHUE MJid MPOBEACHHS
HaOJIOJICHUM, HW3MEPEHHM, DKCIEPUMEHTOB, MUKpOIpenapaThl PpPacTUTEIbHBIX,
KUBOTHBIX M OAKTEPUATBHBIX KJIETOK.

JlaGopaTopHblie M NpaKTHYeCKHe PadOThI:

JlaboparopHass pabora No 1. «M3ydyeHue KaTAIMTUYECKOW aAKTUBHOCTHU
dbepMeHTOB (Ha MpUMepe aMHJIa3bl WM KaTalasbl)y.

JlaGopatopHast pabora No 2. «M3ydeHuwe CTpOECHHsSI KIETOK pacTeHHI,
KUBOTHBIX M OaKTepUi IMOJ] MHUKPOCKOIIOM Ha T'OTOBBIX MHUKpOIpernapaTtax U HUx
OTHMCAHUEY.

Tema 4. ’/KusHenesTeIbHOCTD KJIETKHU.

OOMeH BeIIecTB, WK MeTa0oIn3M. ACCUMUIISALNS (TUIACTUYECKUNA OOMEH) U
JUCCUMWIISIITUSL (QHEPreTHYeCKuii OOMEH) — JIB€ CTOPOHBI €IMHOTO Ipolecca
Merabonu3Ma. Pojib 3aKOHOB COXpaHEHUs BEIIECTB W JHEPTUM B TOHUMAaHHHU
MeTabor3Ma.

Tunel oOMeHa BemiecTB: aBTOTPOGHBIN U rereporpodHbiid. Poib GpepmeHToB
B 0OMEHE BEIEeCTB U MPEBPAIICHUH SHEPTUH B KIETKE.

®orocunte3. CperoBass u TemHOBasg ¢a3pl (orocuHTe3a. Peakiuu
doTocunTe3a. IPhekTuBHOCTh oTOCHHTE3a. 3HAUCHUE (HOTOCUHTE3A IS KU3HU
Ha 3emuie. BiusiHue ycnoBuit cpefibl Ha (POTOCMHTE3 M CIOCOOBI MOBBILIEHUS €T0
IPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUM.

XeMocuHTe3. XeMOCHUHTE3UPYIOIINe OaKkTepuu. 3HAUCHHE XEeMOCHHTE3a JIJIs
KU3HU Ha 3eMIie.

DHepreTuueckuii oOMeH B KJeTke. PaciiernieHue BemecTB, BBIACICHHUE H
AKKyMYJIMpPOBAaHHE DHEPrUM B KJIETKE. OTambl HJHEPreTUYECKOro oOMeHa.
['mukonus. bpoxenue m ero BuAbl. KUCIOpOAHOE OKHMCIECHHE, WIM KIETOYHOE
JIbIXaHHE. OxkucnurenbHOe dbochopunupoBaHue. O¢ddexTuBHOCTH
AHEPreTUYEeCKOro OOMeHa.

Peakniunm wmatpuuHoro cuHTe3a. [eHermueckas wuHbopmanus u JIHK.
Peanuzanus reHetwdeckoil mHboOpManuu B KiIeTKe. ['€HETMYECKUH KOI U €ro
cBoicTBa. Tpanckpuniusi — matpuunblii cuHTe3 PHK. Tpancnsiuus — OunocunTes
Oenka. Otambl TpaHchsiuu. KoawpoBanue amuHOKUCIOT. Pomp pumbocom B
OouocuHTese Oenka.

Hexknerounsie ¢opmel xu3Hu — BUpychl. ctopust oTkpeitust Bupycos (/1. .
NBanoBckuit). OcCOOEHHOCTH CTPOEHHSI U JKM3HEHHOTO IIMKJIa BHPYCOB.
bakrepuodaru. bone3nn pacTeHui, KUBOTHBIX M YEJIOBEKAa, BbI3bIBAEMbIC
Bupycamu. Bupyc ummynogedunura yenoeka (BUY) — Bo3doynurens CIIN/a.



OOpatHast ~ TpaHCKpUNIMsi,  peBepTaza W uHTerpasa.  lIpodunakruka
pacrpoCTpaHEHUs] BUPYCHBIX 3a00JICBaHUIA.

JdeMoHcTpanmu:

IToptpersr: H. K. Konbuos, . N. UBanosckuii, K. A. Tumupsizes.

Tabmuinpl u cxembl: «Tunel nutanus», «Metabonuzm», «MUTOXOHIPUSIY,
«HepreTudyeckuii oomen», «Xmoporact», «Dotocunrtedyn, «Ctpoenue JTHK»,
«CtpoeHue U pyHKIHMOHUPOBaHUE TeHay, «CuHTe3 Oenkay, «['eHeTuueckuit Koy,
«Bupyce», «bakrepuodarn», «Ctpoenue u xu3HeHHbI 1uka Bupyca CIIN/a,
6aktepuodaray, «Permmukamus JJHK».

O6opynoBanue: Moaenu-anmaukanuu «Ynsoenue AHK u Tpanckpunims»,
«buocunres 6enkay, «CTpoeHue KIeTKu», Mojaeab cTpykTypsl JIHK.

Tema 5. PazMHoOKeHMe U UHAUBUAYAJIbHOE PAa3BUTHE OPTraHU3MOB.

Knerounslii 1muki, wiau >KU3HEHHBIM LMK KIeTku. MHTepdaza u mMutos.
[Iporecchl, mpotekatonue B uHTepdasze. Pernukarus — peakiyds MaTpUYHOTO
cunteza JIHK. Crpoenne xpomocoM. XpOMOCOMHBIM Ha0op — KapHOTHIIL
JlunionaHBIA W TAlUIOMJHBIA ~ XPOMOCOMHBIC  HaOOphl.  XpOMATHUIBI.
[{uTosornueckue OCHOBBI PAa3MHOXEHUS U HUHAUBUIYAJBHOTO  pPa3BUTHUSA
OpTraHU3MOB.

Henenue kinetkn — Muto3. Cranguu muto3za. IIponecchl, mpoucxonsiue Ha
Pa3HBIX CTAAUAX MUTO3a. BUOTOTrMYECKU CMBICT MUTO3A.

[Iporpammupyemasi ru6esb KJIETKU — alloNTo3.

@dopMBbI pa3sMHOXKEHUS OPTaHU3MOB: Oecroyioe U mojioBoe. Buabl Gecrionoro
Pa3MHOXKEHMS: JEJIEHUE HaJABOE, ITOYKOBAHHE OJHO- M MHOTOKIIETOYHBIX,
cropooOpa3oBaHue, BEr€TaTUBHOE pa3MHOXKEHUE. VMIcKycCTBEeHHOE KIIOHUPOBAHHE
OpPraHMW3MOB, €r0 3HAYEHUE JJIS1 CEJIEKIIUH.

[TonoBoe pa3MHOKEHUE, €r0 OTINYUS OT OECIOJIOTO.

Meito3. Cranuu Mmeiioza. Ilpoueccel, mpoucxoasnme Ha CTaausx Meiosa.
[ToBenenne xpomocom B meno3e. KpoccuHroep. buonormyeckuii CmbICT U
3HA4YECHUE MEH03a.

'ameTtorenes — mpoiiecc 00pa30BaHUs TIOJNOBBIX KIETOK Y IKUBOTHBIX.
[lonoBeie xene3bl: CEMEHHUKUA M AUYHMKHA. OOpa3oBaHHE U PA3BUTHE IOJIOBBIX
KIIETOK — TaMmeT (CrepMaro30u[, SHIEKIIeTKa) — CIEepMaToreHe3 M OBOTCHES.
Oco0eHHOCTH CTpOEHUs SAWIEKIETOK W crepMaTo3ougoB. OIUI00TBOpPEHUE.
[TapTenorenes.

NunuBuayaneHoe pa3BuTHE (OHTOTE€HE3). OMOpPHUOHAIBHOE  Pa3BUTHE
(amOpuorenes). JTtanbl YMOPHOHATBLHOTO PA3BUTHS Y MO3BOHOYHBIX >KMBOTHBIX:
npoOneHue, racTpyisuus, opraHoreHes. IloctamOpuoHanbHOEe pa3BuTHE. THIIBI
MOCTAMOPUOHAIBHOTO Pa3BUTHUA: MpsIMOE, HempsiMoe (IMYMHOYHOE). BnusHue



Cpelbl Ha Pa3BUTHUE OPTraHU3MOB, (HDAKTOPHI, CIIOCOOHBIC BHI3BIBATH BPOXKIEHHBIC
YPOJICTBaA.

Poct u pa3zBurne pactenuil. OHTOT€HE3 IIBETKOBOT'O PACTEHUS: CTPOCHUE
CEMEHU, CTAINU PA3BUTHUSL.

JdeMoHcTpanmu:

Tabmuupl u cxembl: «DOpMbl Pa3MHOXKEHUS OpPraHuU3MOB», «JlBoitHOE
OIUIOJIOTBOPEHUE y LBETKOBBIX pacTeHuil», «BereratuBHOE pa3MHOXKEHUE
pacteHuit», «Jlenenue kieTku Oaxtepuit», «CTpPOCHHE TIOJIOBBIX KIETOK»,
«Ctpoenne xpomocombl», «Kimerounsld nukin», «Pemukanua JTHK», «Mwutosy,
«Meiosz», «Ilpsmoe u HenpsAmoe pa3BuTHE», «['aMeTOreHe3 y MIICKOIUTAIIUX U
4enoBeka», «OCHOBHBIE CTaIUNA OHTOT€HE3a.

O6opynoBaHue: MHKPOCKOII, MUKPOIpENapaThl «CrniepmMaTo30u bl
MJIEKOTTUTAIOUIETO», «SMeKneTka MiIeKonuTarmero», «KapruokuHes B KJIETKaX
KOpEIllKa JyKa», MarHuTHas MoOJeb-alnruiukanusa «J/leneHue KIeTKu», MOJIEIb
JTHK, mozenb MetadazHoit XxpOMOCOMBI.

JlaGopaTopHble M NpaKTHYeCKHE PA0OTHI:

JlaboparopHasi pabora Ne 3. «HaOGmromenue MuTO3a B KJIETKaX KOHUYMKA
KOpEIIIKa JJyKa Ha TOTOBBIX MUKpOIIpenapaTaxy.

JlaGopatopHast pabota Ne 4. «M3yueHue CTpOEHHUS TMOJOBBIX KJIETOK Ha
TOTOBBIX MUKpOIIpEnapaTaxy.

Tema 6. HacjieicTBEHHOCTh M K3MEHYMBOCTH OPraHU3MOB.

[Ipenmer u 3anpauu reHetuku. Mcropust pa3Butus reHeTukd. Poies nuronoruu
U SMOpHOJIOTMM B CTAaHOBJIEHWU T€HETHKU. BKiIam pOCCUUCKUX U 3apyOesKHBIX
y4€HBIX B pa3BUTHE TEHETUKH. MeToasl TeHETHKH (TUOPHUI0IOTHYECKUH,
HUTOTC€HETUYECKUM, MOJNEKYISIPHO-TeHETUUEeCKU). (OCHOBHBIE TI'€HETHYECKHUE
noHATHS. ['eHeTnueckass CHMBOJIMKA, UCIIOJIb3yEMasl B CXeMaX CKPEIUBAaHUM.

3aKOHOMEPHOCTH HACJIEIOBaHUS MPU3HAKOB, yCTaHOBJIEHHbIE . Menaenem.
MonorubpuaHoe CKpemMBaHue. 3aKOH €IUHO-00pa3usi THOPUIOB MEPBOTO
nokoneHus. IlpaBuno gomMuHUpOBaHUA. 3aKOH pACIICIUICHHS [PU3HAKOB.
I'unioresa yucrotel ramer. 11oy1HOE ¥ HEMOJIHOE TOMUHUPOBAHUE.

JuruOpuaHoe  cKpenuBaHuWe. 3aKOH  HE3aBUCHMOTO  HACJICJIOBAHMS
npu3HakoB.  lluToreHeTndeckre  OCHOBBI ~ JTUTHOPUIHOTO  CKPEIIMBAHUS.
AHanmsupyroniee cKkpemupanue. Mcnonp30Banne aHAIM3UPYIOMIETO CKPEIMBAHUSA
JUTSI OTIPEICIICHUS TEHOTHIIA OCOOM.

CuemienHoe HacneioBanwe mpu3HakoB. PaGora T. Moprana 1o
CLEIUICHHOMY HAacCJIeIOBaHUIO TeHOB. HapylieHne cuersieHus reHOB B Pe3yJbTaTe
KPOCCHHI OBEPA.

XpOMOCOMHasi TEOPHS HACIEACTBEHHOCTH. [ eHeTHUeCKHe KapThl.



I'enetrnka mosia. XpoMOCOMHOE OMNpEAENEHUE MOoJIa. AyTOCOMBI U MOJIOBBIE
XpoMocombl. ['omorameTrHble M reTeporaMeTHble oOpraHu3mbl. HacnemoBanue
MPU3HAKOB, CLIEIJIEHHBIX C MMOJIOM.

N3menunBoCcTh. BUbl N3MEHUNBOCTH: HEHACIIEICTBEHHAS! U HACIICICTBEHHAS.
Ponp  cpeapl B HEHACIEACTBEHHOM  M3MEHUYMBOCTU.  XapaKTEpUCTUKA
MOU(DUKAIMOHHONW U3MEHUYMBOCTH. BapualimoHHbIN psiJi 1 BapualluOHHAST KPUBAs.
Hopma peakunun npusnaka. KoamyecTBEHHbIE M KAYECTBEHHbIC MPU3HAKA U UX
HopMa peakiuu. CBolicTBa MOAU(DUKAIIMOHHON N3MEHYUBOCTH.

HacnenctBeHHasi, WiM TEHOTUIIHMYECKAas, W3MEHUYMBOCTh. KomOuHaTHMBHas
U3MEHYMBOCTh. Melo3 U TMOJOBOM Mmpolecc — OCHOBA KOMOWHATHUBHOMU
U3MEHYMBOCTU. MyTanMoHHas U3MEHUYMBOCTh. Kitaccudukaius MyTamuii: TeHHbIE,
XpOMOCOMHBIE, TeHOMHBIC. YacToTa ¥ MpU4YuHbBI MyTanuid. MyTareHasie (hakTopshl.
3aKOH rOMOJIOTUYECKUX PSIAOB B HacaeACTBeHHOM n3MeHunBocty H. Y. BaBuosga.

BnesnepHas HacneCTBEHHOCTh U K3MEHUUBOCT.

I'enetnka uyenoeka. Kapuotun uenoBexka. OCHOBHBIE METOJIbl T€HETHUKHU
YyeJIOBEKA: FreHeaJIOTMUEeCKU, OJTU3HEIIOBBIM, IIMTOICHETUYCCKHUHM, OMOXUMHYCCKUH,
MOJIEKYJIAPHO-TE€HE THYECKUH. CoBpemeHHOe OmpeeIeHUe TE€HOTHIIA:
MOJTHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHCIJIE C MOMOIIbIO
[M[]P-ananu3a. HacnencTtBeHHble 3a00jeBaHUsl YeJIOBEKa: TEHHbIE OOJIE3HH,
00JIE3HU C HACIEACTBEHHOM MPEaApacIoNoKEHHOCThIO, XPOMOCOMHBIE OOJIE3HHU.
Comarnueckue U reHepaTuBHble MyTaluud. CTBOJOBBIE KIETKH. [IpuHUHMIBI
3I0pOBOT0 00pa3a KU3HU, TUATHOCTUKHU, MPOPUIAKTUKH U JIC€UCHUS TeHETUUECKUX
Oone3Hell. MeanKo-reHeTH4ecKoe KOHCYJIbTUPOBaHME. 3HAYEHUE MEIUIIMHCKOM
TCeHETHKHU B MIPEIOTBPAIICHUH U JICYCHUU TeHETUUECKUX 3a00JIeBaHUM YeTTOBEKA.

JdeMoHcTpaumuu:

[Toptpetsi: I'. Menaens, T. Mopran, I'. ne @pus, C. C. UerBepukosn, H. B.
Tumodeer-Pecosckuii, H. 1. BaBuios.

Tabmumer  w cxeMbl:  «MOHOTHOpPHIHOE  CKpEUIMBaHHE W €T0
LIUTOI€HETUYECKAs] OCHOBa», «3aKOH pAacCIICIUICHUS M €ro IUTOTeHEeTHYecKas
OCHOBa», «3aKOH  4YHCTOTBI  rameT», «JluruOpuaHoe  CKpelBaHUe»,
«l{uTonornueckue OCHOBBI JTUTHOPUTHOTO CKpEILIUBAHUSA, «Meiiosy,
«B3auMoencTBUE  QJUIETIBHBIX T€HOB», «['€HeTMYeCKHe KapThl PaCTCHUH,
KUBOTHBIX U 4eNlOBeKa», «l'eHeTuka mona», «3aKOHOMEPHOCTH HacJeAOBaHUS,
CLUEIUIEHHOTO ¢ mnoyioMm», «KapuoTumsl 4enoBeka ¢ KUBOTHBIX», «Buasl
W3MEHYHUBOCTHY, «MoaudukannoHHas W3MEHYHBOCTH», «HacmemoBanue pesyc-
dakropa», «I'eHeTnka rpymni KpoBu», «MyTarlmoOHHAS] U3MEHUYUBOCTDHY.

O6opynoBanue: MOJETU-AMIUIUKAINNA «MOHOTHOPHIHOE CKpEIIMBAHKE,
«Henonnoe nomuHupoBaHue», «JlurubpunHoe ckpemuBanue», «llepekpéct



XpOMOCOM», MHUKPOCKOI M MuKponpenapatr «llpo3zopuna» (Hopma, MyTaluH
(OpMBI KPBUILEB U OKPACKU Teja), repdapuii «I opox moceBHON».

JlabopaTopHbie U IpakTHYecKre padoThbI:

Jlaboparopnast pabora Ne 5. «/3yueHue pe3yabTaTOB MOHOTHOPHUIHOTO U
TUTHOPUAHOTO CKPEIIMBAHUS Y APO030(UIIbI HA TOTOBBIX MUKpPOIIpENapaTaxy.

Jlaboparopnas pabota Ne 6. «M3yyenue MoaupuKaiiMOHHON U3MEHYMBOCTH,
IIOCTPOEHUE BAPUALMOHHOIO Psifia U BAPUALIMOHHON KPUBOI.

JlaGoparopHas pabora Ne 7. «AHanu3 myTauuid y Apo30¢uibsl Ha TOTOBBIX
MUKPOITpENapaTaxy.

[Ipaktuueckass pabora No 2. «CocraBieHHEe U aHAJIU3 POJOCIOBHBIX
YEJIOBEKaY.

Tema 7. Cenexuusi opranuzMoB. OcHOBbI OMOTEXHOJIOTHH.

Cenekuus Kak HayKa M IPOLECC. 3apOXKIAECHUE CEJEKIMU U JOMECTUKALIMS.
Yuyenne H. WM. BaBwioBa 0 I1EHTpax TMPOUCXOXKICHUS U MHOTroo0pa3us
KyJbTYpHBIX pacTeHui. LIeHTphl MPOMCXOXKIEHUsI JOMAaIIHUX >KUBOTHBIX. CopT,
nopoja, MTaMM.

CoBpeMeHHbIE METO/bI CENEKIMU. MacCOBbIM U MHAMBUIYaTbHbBINA OTOOPHI B
CEJEKIIMM pPACTEHUH U KUBOTHBIX. OLEHKA SKCTepbepa. bBIM3KOPOICTBEHHOE
ckpemuBaHue — HMHOpuAMHT. Ywucras nuHusa. CKpellMBaHHE YWCTHIX JIHMHUH.
I'erepo3uc, wiu rubpunHas cuia. HepoacTBeHHOE CKpelMBaHUE — ayTOPUAMHT.
Otnanénnas rtulOpuausanuss U e€ ycrnexu. VICKycCTBEeHHBIH MyTareHes U
NOJIyYEHUE TOJUILIONAOB. JIOCTMXKEHUS CEeNeKIMU pACTEHUM, KUBOTHBIX U
MUKpPOOPTaHU3MOB.

buorexHonoruss Kak oOTpacib NPOU3BOACTBA. ['€HHAs HWHXKEHEpHUs. OTalbl
co3nanus pexomOuHantHOW JIHK wu TpancreHHwsix opranu3moB. Kierounas
uHxeHepus. Knetounele KylnbTypbl. MUKPOKIOHAJIBHOE PAa3MHOKEHUE PACTEHUM.
KiloHupoBaHne BBICOKONPOIYKTHUBHBIX CEIbCKOXO3SMCTBEHHBIX OpPraHU3MOB.

Okonoruyeckue W dTudeckue  mpobinembl. ['MO -  reHeTHyecKd
MOAU(PUITUPOBAHHBIE OPTaHU3MBI.
JleMoHcTpauuu:

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

Tabmuet u cxembl: kapta «lIeHTpBI TPOUCXOXKIEHUS W MHOTOOOpa3us
KyJbTYPHBIX pacTteHuit», «I[lopoabl 1oMalHUX KUBOTHBIX», «CopTa KyJIbTYpHBIX
pacrenuity, «Otnanéanas ruopuauzanus», «Padotel akanemuka M. @. lBaHoBay,
«llonummonaus», «OOBEKThl OUOTEXHOJNOTUNY», «KIleTOUHblE KyIbTYyphl H
KJIOHHUpOBaHUe», «KOHCTpynpoOBaHUE U IEPEHOC TEHOB, XPOMOCOMY.

O6opynoBaHue: MYJISKH TIOJOB U KOPHETIOJAOB JUKUX (DOPM U KYJIBTYPHBIX
COPTOB pacTeHui, repoapuit «CenbCKOX03IMCTBEHHBIE PACTCHUS.



JlabopaTopHble U IpaKTHYeCKHe padoThI:

Okckypcuss «OCHOBHBIE METOABI M JOCTHXKEHHUS CEJEKIUMU PACTEHUU U
KUBOTHBIX (Ha CEJEKIIMOHHYIO CTaHLHIO, IJIEMEHHYIO bepmy,
COPTOMCHBITATENbHBIM  YYaCTOK, B TEIUIMYHOE XO3AWCTBO, JaOOPATOPHUIO
arpOyHHUBEPCUTETA WM HAYYHOTO LEHTPA)».

11 KJIACC

Tema 1. IBorOLMOHHAS OHOJIOTHS.

[IpeanochIKu BO3HUKHOBEHHUS HBOJIOIMOHHOW TEOPUHU. OBOJIOIMOHHAS
Teopust U €€ MecTo B Ouosioruu. BrusHue 3BONIONMOHHON TEOPUM HAa Pa3BUTHE
OMOJIOTHH U APYTUX HAYK.

CBunerensctBa 3BoMONUM. [lajgeoHTonOrMyeckue: mOCIEq0BATEIBHOCTD
MOSIBJICHUSI BUJOB B TMaJl€OHTOJIOTHYECKONU JICTOMUCH, TEPEeXOaHbIe (HOPMBEI.
buoreorpadudeckue: cxoacTBo u paznuuue GayH u Gpaop MaTepUKOB U OCTPOBOB.

OMOpHUOIOTHYECKHUE: CXOJCTBA M Pa3ivuusi 3MOPHOHOB pPa3HBIX BHJIOB
MO03BOHOYHBIX. CpaBHUTEIBHO-aHATOMHYECKUE: TOMOJIOTUYHBIC, aHAJOTUYHEIE,
PYyIMMEHTapHBIC OpTaHbl, aTaBU3Mbl. MOJIEKYJISIPHO-OMOXUMHUUECKHE: CXOJICTBO
MEXaHM3MOB HACJEJCTBEHHOCTH W OCHOBHBIX METAa0OMMYECKUX NyTed y BCeX
OpTaHU3MOB.

OpomtounonHass Tteopuss Y. Jlapeuna. Ilpenmnochuiku BO3HUKHOBEHHS
napBUHU3MA. J[BIDKYIIME CHUJIBI HBOJIIONUU BHAOB 1o JlapBuHY (M30BITOYHOE
pa3MHOXEHHUE TMPU OTPAHUYECHHOCTH PECYPCOB, HEOMNpeeEHHAasT W3MEHUYUBOCTD,
O0opb0a 3a CylIecTBOBaHUE, €CTECTBEHHBIN 0TOOD).

Cunretnyeckas Teopus 3Bosironnu (CTI) u €€ OCHOBHBIE MTOJOKEHHUS.

MuxkposaBostorus. [lomyssiius kak eAMHUIA BUA U DBOJIOLUU.

JIBxymiue cuibl (pakTophbl) SBOJIOIUK BUAOB B NMpHUpoje. MyTallMOHHBINA
nporecc M KOMOWHATMBHAs W3MEHYMBOCTH. [lOMmymnsiimoHHBIE BOJHBI U Ipeid
reHoB. M30s1ust U MUrpanusi.

EctectBennsiii oTOOp — HampaBusoomuid  (akrtop sBomoruu. Dopmel
€CTECTBEHHOTO 0TOOpA.

[TprcnocoOIEeHHOCTh OpPraHU3MOB KakK pe3yibTaT dBOMIONUU. [IpuMepsr
MPUCTIOCOOJICHNIA Y OpraHu3MOB. ApoMOopGh03bl ¥ HIHO-aTANTAIIHH.

Bun wu BumooOpazoBanme. Kputepum Buma. OcHOBHbiE  (HOPMBI
BUI000pa30BaHus: reorpaduuecKoe, IKOJIOTHIECKOE.

MakpooaBomonusi. DopMbl  IBOMONUM:  (priieTHYecKas, IUBEpPreHTHAs,
KOHBEPreHTHas, mapauienbHas. HeoOpaTuMocTh HBOTIOIUH.

[IpoucxoxaeHue OoT HeclenHaIUu3UPOBAaHHBIX MpeakoB. [Iporpeccupyromas
crieruanu3anys. AJanTuBHAS paararius.

JdemMoHcTpauuu:



[Toptpetsr: K. Jlunueit, XK. b. Jlamapk, Y. Jlapsun, B. O. KoBanesckuii, K.
M. Bbap, O. I'ekkensb, . Mrotep, A. H. Ceepuios.
Tabnuiibl 1 cxembl: «Pa3BuTHe OPraHMYECKOro MUpa Ha 3emiiey, «3apoabllu

MO3BOHOYHBIX  KUBOTHBIX»,  «Apxeontepukc», «Dopmbl  O6opbObI  3a
cylecTBoBanue», «EctecTBeHHbIN 0TOOP», «MHOrooOpasue COpToB pacTEeHUI»,
«MHoroo6pasue  Hopoa  KUBOTHBIXY, «Tonymsammny, «MyTtanuoHHas

W3MEHYUBOCTEY, «Apomopdo3bly», «Mamoamantamuny», «OO0mmas aereHepamus,
«/IBmkymme cuibl sBomonuny, «Kapra-cxema wapumpyra nyremectBus Y.
HapBuHay, «bopwrOa 3a cymecTBoBaHue», «lIprucnoco0IeHHOCTh OpPTraHU3MOBY,
«["eorpaduueckoe B11000pa3zoBaHue», « IKOJIOTMUECKOE BUI000PA30BAHHUEY.

O6opynoBaHUe: KOJUICKIMS HACEKOMBIX C Pa3IMYHBIMU TUIAMHU OKPACKH,
HA0Op TUIOJIOB M CeMsiH, KoJuiekiusa «[lpuMepsl 3alIUTHBIX TPUCTIOCOOJICHUN Yy
KUBOTHBIX», MOJeIb «OCHOBHBIC HAMPABJICHUS IBOJIIOIUNUY, OOBEMHAS MOJIEIb
«CTpoeHue roJJ0BHOTO MO3ra MO3BOHOYHBIX).

buoreorpaduueckass kapra wmupa, KoJieKus «@DOpMbBI COXPAHHOCTHU
HMCKOMA€MbIX JKMBOTHBIX W pacTeHUil», wMoaenb anmuukanua «llepekpéct
XpOMOCOM», BJIaxHble Tipenapatel «Pa3Butne HacekoMoro», «Pa3Butue
JSATYIIKWY», MUKporpenapaT «JIpozodwmiay (Hopma, mytaruu GOpMbI KPbUIBEB U
OKpacKH TeJia).

JlaGopaTopHble M NpaKTHYeCKHE PA0OTHI:

JlaGopatopnast pab6ora Ne 1. «CpaBHeHuE BHAOB MO MOP(}OIOTUYECKOMY
KPUTEPHUIO».

JlaGopatopHas pab6ota Ne 2. «Onucanue MpUCIOCOOJICHHOCTH OpPraHu3Ma U
€€ OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HukHOBeHHE U pa3BUTHE KU3HU HA 3emJie.

JloHay4dHblE TPEACTABICHUS O 3apOKICHUM >KW3HU. HaydHble THIOTE3BI
BO3HMKHOBEHHUSI JKM3HU Ha 3emje: aOuoreHe3 M MaHCIepMus. XUMHUYecKas
HBOMIOIHUS. AOHMOTCHHBIA CHHTE3 OPraHWYECKUX BEIIECTB M3 HEOPraHHUYECKHX.
DKCIEepUMEHTAIIBHOE MOATBEPKACHUE XUMUYECKON 3BoIIoIMU. HayanbHbie 3TaIbl
ouonornyeckoit »Bonrornuu. ['unoreza PHK-mupa. @opmupoBanne MeMOpaHHBIX
CTPYKTYp M BO3HMKHOBEHHE MPOTOKIETKH. [lepBble KIETKM U HMX 3BOJIOIUS.
@opMHUPOBAHNE OCHOBHBIX IPYMI )KUBBIX OPraHU3MOB.

PazButue xu3nu Ha 3emuie 1o 3pam U nepuojaM. Kartapxeil. Apxeiickas u
nporepo3oiickas 3pbl. l[laneosoiickass spa u €€ mnepuoabl: KeMOpPUNCKUH,
OPJAOBUKCKHM, CHITYPUMCKUI, JEBOHCKUN, KAMEHHOYT OJIbHBIN, IEPMCKHIA.

Me3o3oiickas 3pa © €€ NepuoAbpl: TPUACOBBIM, HPCKUH, MEIOBOM.

KaiiHo3oiickass 3pa u €€ mnepuoabl: TNaAJCOrE€HOBBIM, HEOICHOBBIN,
AHTPOIOTCHOBBI.



XapaKkTepUCTUKA KIMMATa M TEOJIOTMYECKUX MpoleccoB. OCHOBHBIE 3Tallbl
ABOJIOLMM PACTUTEIBHOTO M KUBOTHOTO MHpa. ApomMopdo3bl y pacTeHuil u
*KUBOTHBIX. [l0osiBIIEHME, paCUBET U BBIMUPAHUE TPYIIN )KUBBIX OPraHU3MOB.

Cuctema OpPraHMYECcKOro Mupa Kak OTpakeHHe »dBOIoUUU. OCHOBHBIE
CHUCTEMATUYECKHE TPYIIIbI OPraHU3MOB.

OBOJIIOIMS YeIOBEKa. AHTPOIIOJIOTUs Kak Hayka. Pa3Butre npencraBieHui o
MIPOUCXOXKIAECHUN YeJIoBeKa. Meroasl u3ydyeHus aHTponoreHe3a. CXxoacTtsa u
pa3iinyuus 4eJ0BeKa U KUBOTHBIX. CHCTEMATUYECKOE MOJIOKEHHUE YETIOBEKA.

JBuwxymue  cuibl  (QakTopbl)  aHTPOINOIeHe3a. Hacnencreennas
U3MEHYMBOCTh UM  €CTECTBEHHBIM o0TOOp. OOIIecCTBeHHbI o00pa3 >KU3HH,
U3TOTOBJICHUE OPYAUN TPYAa, MBILIJIEHUE, PEUb.

OCHOBHBIE CTAaJIMM U BETBU DBOJIIOIMU YEIOBEKA: aBCTPAJIONUTEKH, UenoBek
ymenbi, Yenosek npsamoxomsumi, YenoBek HeaHIEpPTAIbCKUAM, UYenoBek
pasyMHbIii. Haxojaku HCKOMaeMbIX OCTaTKOB, BpEMs CYIIIECTBOBaHHS, 00JIacTh
pacnpocTpaHeHus, 00BbEM TOJIOBHOIO MO3ra, 00pa3 KU3HU, OPYIUS.

YenoBeyeckne pacbl. OCHOBHbIE  OOJIBIIME  pachl:  €BPOIECOMIHAS
(eBpasmiickasi), = Herpo-aBCTpajioujHasi  (dPKBaTOpHAJIbHAs),  MOHTOJOHIHAS
(a3maTcko-amepukaHckas).  UYepTbl  MNPUCHOCOOJEHHOCTH  TpEACTaBUTENECH
YEJIOBEUYECKUX Pac K YCIOBHUSIM CYIIECTBOBAHMS. EJNMHCTBO 4EIOBEUYECKHX pac.
Kpuruka pacuzma.

JdeMoncTpanuu:

[Toptpetsr: @. Penu, JI. Ilactep, A. N. Onapun, C. Munnep, I'. FOpu, Y.
JlapBuH.

Tabnuup! U cxembl: «Bo3HukHoBeHue CoJIHEUHOM cUCTEMBI», «Pa3BuTie
opraHuyeckoro  mupa», «PactutenbHas — kineTka», <« KuBOTHas  KJIeTKay,
«IIpokapuotnueckas kietka», «COBpEeMEHHAas CHUCTEMa OPraHUYECKOTO MHUpPay,
«CpaBHEHHE AaHATOMUYECKHUX YEPT CTPOCHUS YEIOBEKA W YeJIOBEKOOOpa3HbIX
00e3bsin», «OCHOBHBIE MeCTa TMaJCOHTOJOTMYECKHMX  HAXOJOK  IPEIKOB
COBPEMEHHOI'0 4eJoBeKay», «/lpeBHeumme noam», «peBHue mronn», «llepsbie
COBPEMEHHBIE JIIOAN», «HenoBeuecKkue pacei».

O6GopynoBanue:  Mymspku  «I[Ipoucxoknernue — yenoBeka»  (OFOCTHBI
aBCTPAJIONUTEKA, MUTEKAHTPONa, HEaHAEPTalblla, KPOMAaHbOHIA), CIICTIKA WU
M300pKEHUS KaMEHHBIX OPYIUN TEPBOOBITHOTO YEIOBEKa (KaMHH-YOIIIEPHI,
pyomma, ckpebjia), TEOXpOHOJOTHYECKas TaOiauIa, KOUIeKIus «DopMbI
COXPAaHHOCTHU UCKOIAEMBIX )KUBOTHBIX U PACTEHUW.

JlaGopaTopHblie M NpaKTHYeCKHe padoThI:

[IpakTuueckast padora Ne 1. «M3ydeHre MCKOMAeMbIX OCTaTKOB PACTEHUH U
KUBOTHBIX B KOJUICKLIUSIX).



DKcKypeus «IBONIOLUS OPraHUYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-
HAy4YHbII I KpaeBeIueCKUil My3eil).

Tema 3. Opranu3mbl 1 OKpy:Kaoumas cpeaa.

DKoJorus Kak Hayka. 3aJjaud U pa3jelibl SKOJIOrui. MeToibl 3KOJOTHYECKUX
HCCIEOBAaHUN. DKOJIOTHYECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

Cpenpl oOuTaHUs OpPraHU3MOB: BOJHAs, HAa3€MHO-BO3JYIIHAs, MOYBEHHA,
BHYTPUOPTaHU3MEHHAsI.

Okonorunyeckue (¢akropel. Krnaccupukamus 5KoJOrHYecKuX (PakTopoB:
abuotuyeckue, OMOTHYECKHE M AaHTPOINOreHHble. JIeHCTBUE HKOIOTHYECKUX
(aKTOpOB Ha OPraHU3MBbI.

Abuotnueckue (akTopbl: CBET, TeMIEpaTypa, BIaxHocTh. dDoTonepruoansm.
[Ipucnocobnenust  OpraHM3MoOB K  JEUCTBHIO  a0MOTHYECKHX  (DAKTOPOB.
buonoruyeckue puTMBbI.

buornueckue (bakTopshl. Buner OMOTUYECKUX B3aMMOJICICTBUM
KOHKYPEHIIUS, XUIIIHUYECTBO, CuMON03 U ero (opmel. [lapasuTtusm, kooneparus,
MYyTyalau3M, KOMMEHCalu3M (KBapTHPAHCTBO, HAXJIECOHMYECTBO). AMEHCAIH3M,
HeUTpanu3M. 3HaueHue OWOTHYECKUX B3aUMOJICUCTBUNA Jisi CYIIECTBOBaHUS
OpPraHU3MOB B MPUPOTHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XAPAKTEPUCTUKH momysauud. OCHOBHBIE IOKa3aTeNlu
NOMYJIALIMK: YHCICHHOCTb, IUIOTHOCTh, POXIAEMOCTb, CMEPTHOCTbh, HPHUPOCT,
murpanus. J{lnHaMuKka YuCIEHHOCTH MONYJISIUUN U €€ PeryJIsius.

JdeMoHcTpanmuu:

[Toptpetsi: A. 'ymGonsar, K. @. Pynbe, O. ['ekkens.

Tabnuuer 1 cxembl: kapra «lIpupoansie 30HbI 3eminy», «Cpeabl oOMTaHUS
opraHu3moBy», «®oronepuoauzm», «llomynamuu», «3aKOHOMEPHOCTH pOCTa
YUCIICHHOCTHU NOMYJISIuU HHOY30puu-Tyhenbkny, «[lumessie memnmy.

JlaGopaTopHble M NpaKTHYeCKHE PA0OTHI:

Jlabopatopnas padota Ne 3. «Mopdomoruueckre 0COOEHHOCTH PACTCHU U3
Pa3HBIX MECT OOUTAHUS.

Jlabopatopnas padota Ne 4. «BrnusHre cBeTa Ha pOCT ¥ pa3BUTHE YEPEHKOB
KOJIeyCcay.

[Ipaktrueckas padota Ne 2. «[loacd€T MIOTHOCTH MOMYJISIIUN Pa3HbIX BUIOB
pacTeHUN».

Tema 4. CoolOmiecTBa M 3K0JIOTHYECKHE CHCTEMBI.

CoobmiectBo opranu3mMoB — OworieHo3. CTpyKTypbl OHWOIIEHO3a: BUIOBaS,
MPOCTPAHCTBEHHAs, Tpoduueckas (mumieBas). Buasl-momunantel. CBsS3U B
ouoreHose.

Dkosiornyeckre cucrteMbl (3kocuctemsbl). llonsitue 00 »skocucreme u
ouoreonenoze. DOyHKIMOHAIbHBIE KOMIIOHEHTBI SKOCHCTEMBI: IPOIYLIEHTHI,



KOHCYMEHTBI, peylieHTbl. KpyroBOpOT BEIIECTB U MOTOK YHEPTUU B IKOCHCTEME.
Tpodpuueckue (muUIeBbIE) YPOBHU HKOCUCTEMBI. [luileBble LENMH U CETH.
OCHOBHBIE TIOKAa3aTe€Id SKOCUCTEMBI: Ouomacca, MPOAYKLUSA. OKOJIOIMYECKUE
nUpamMubl: MPOAYKLHH, YHUCIEHHOCTH, Ouomacchl. (CBOWCTBa 3KOCHUCTEM:
YCTOMYMBOCTh, cCaMoperyJisiuus, pazsurue. CyKieccusl.

[IpupoaHbie SKOCUCTEMBI. DKOCUCTEMBI 03€p U peK. DKOCHCTEMA XBOWHOI'O
WM IIAPOKOJIMCTBEHHOIO JIEca.

AHTpPOIIOT€HHBbIE ~ AKOCUCTEMBI.  ATpO3KOCHUCTEMBI. Y POOIKOCHUCTEMBI.
buonoruyeckoe u X03sUCTBEHHOE 3HAUEHUE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopaznooOpasue kak QakTtop ycToWuMBOCTH 3KocucTteM. CoxpaHEeHHE
OMOJIOTUYECKOTO pazHOOOpa3us Ha 3emiie.

VYuenue B. U. Bepuanckoro o 6uocdepe. ['panuiisl, coctaB U CTPYKTypa
ouocdepnl. Kupoe BemectBo u ero Qgynkuuu. OcobeHHocTH OHOcPepsl Kak
rJI00aIbHOM 3KocHucTeMbl. J[MHaMuuyeckoe paBHOBecMe W oOOpaTHas CBS3b B
ouocdepe.

KpyroBopoTs! BelecTB U OMOTC€OXUMHUUYECKUE IUKIIBI 3JIEMEHTOB (yriaepoja,
azora). 30HabHOCTh Ouochepsl. OCHOBHBIC OMOMBI CYIIIH.

UYenoseuecTBO B Onochepe 3emiin. AHTPOIIOTEHHBIE U3MEHEHHs B Ouocdepe.
['mo6anbHbIE KOO HYECKUE MPOOTIEMBI.

CocymiectBoBaHue MIPUPOJIBI U YeJI0BEYECTBA. CoxpaneHnue
O6ropa3zHooOpasusi Kak OCHOBa YCTOMUMBOCTU Ouocdepsl. OCHOBA pallMOHATBHOTO
yIOpaBI€HUsI MPUPOAHBIMU peCcypcaMM M UX HCHOJb30BaHHE. JlocTHKeHUs
OMOJIOTHY U OXpaHa MPUPOJIBI.

JdeMoHcTpanmuu:

IToptpetsi: A. Ix. Tencnu, B. H. Cykaués, B. . Bepuaackuii.

Tabmunpr u cxembl: «IlumeBbie 1enu», «bHUOIEHO3: COCTaB M CTPYKTYpay,
«IIpuponubie cooOmiectBa», «llenmu nuTanusy, «IKONOTHYECKAs MUPAMUIAN,
«buocdepa u yenoBek», «IKOCUCTEMA MIUPOKOITHUCTBEHHOTO JIECa», «DKOCHUCTEMA
XBOMHOro  jeca», «buonenos Bomoéma», «ArpoueHos», «lIpumepnsie
AHTPOIIOT€HHBIE  BO3JCWCTBUS HA MNpUpOAY», «DBaxueimme HCTOUYHUKH
3arps3HEHUs BO3/AyXa M TPYHTOBBIX BoA», «llouBa — BakHelliasi cOCTaBIISIIOLIAs
ouochepr», «DakTopsl Aerpaganuu mouBy», «llapaukoBeiii 3G dexTy, «DaKTOphI
pPaAMOAaKTHBHOTO 3arpsisHeHHsT Onocdepb», «OO0mas crpykTypa Oumocdepsi»,
«Pacnpoctpanenune xu3Hu B Oumocdepe», «O30HOBBIA dKpaH Omocheps,
«KpyrosopoT yriepona B buocheper, «KpyroBopoT azora B mpupoie».

O6opynoBanue: Mojenb-amukanus « Tumuaneie OMOIEHO3bI», TepOapuii
«PactutenpHbie cOO0IIECTBaY, KOJIeKIUU «buorienosy», «Bpeaurenn BaxxHEHIINX
CEIbCKOXO3AMCTBEHHBIX KYJIBTYp», TepOapuu ¢ KOJUIEKIUMU pACTEHUH U
KUBOTHBIX, MPUHAJIEKAIIUE K PA3HBIM 3KOJOTUYECKUM TpyIIaM OJAHOTO BUIA,



Kpacnas xuura Poccuiickoii @enepanuu, H300paXeHHS OXPAHSIEMBIX BHUJIOB
PaCTEHHUH U )KUBOTHBIX.



IINTAHUPYEMBIE  PE3VJIbTATbBI OCBOEHHA IIPOI'PAMMBLBI 110
BNOJIOT N HA  BA30OBOM  YPOBHE CPEJHEI'O  OBUIEI'O
OBPA30BAHUA

Cornacuo ®I'OC COO, ycraHaBiauBalTCs TpeOOBaHUA K pe3yibTaTam
OCBOCHHUSI OOYyYalOIIMMHUCS TpOrpaMM  CpeIHero oomiero oOpa3oBaHUSA:
JMYHOCTHBIM, METAMIPEIMETHBIM U TIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpykType JIMYHOCTHBIX pE3ylbTAaTOB OCBOCHUs TpeaMmera «buosorus»
BBIZICJICHBI CIIEYIOIIUE COCTABIISIONIME: OCO3HAHUE OOYYaIOIUMHUCS POCCUMCKON
rpaXkJaHCKON MJIEHTUYHOCTH — TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOONPEJCIICHUIO, HaJuYue MOTHBallMM K OOy4YeHHI0 OHOJIOTHH,
I[eJICHANIPABIIEHHOE pa3BUTHE BHYTPEHHUX YOEXKICHUW JIMYHOCTH HA OCHOBE
KITFOUEBBIX I[IEHHOCTEH M HMCTOPUYECKUX TPAJAUIUN Pa3BUTHS OHOJOTHUYECKOTO
3HaHUS, TOTOBHOCTh M CIOCOOHOCTH OOYYarOIIUXCS PYKOBOJCTBOBATHCS B CBOCH
NEATEIBHOCTA 1LEHHOCTHO-CMBICJIOBBIMUA YCTAHOBKaAMH, MPUCYIIUMU CUCTEME
OMOJIOTMYECKOTO  00pa30BaHMs, HAJIUYME OKOJOTMUYECKOTO IPAaBOCO3HAHMS,
CITOCOOHOCTH CTaBUTH LIEIIH U CTPOUTH KU3HEHHBIC TUTAHBI.

JInyHOCTHBIE pe3ybTaThl OCBOCHUS MNpeaMeTa «buonorus» AOCTUTalOTCS B
€IUHCTBE YYCOHOM M BOCIHUTATEIIBHOW JESITEIHPHOCTH B COOTBETCTBUU C
TPAJULIMOHHBIMUA POCCUUCKUMU COIIMOKYJIBTYPHBIMH, UICTOPUYECKUMHU U JyXOBHO-
HPABCTBCHHBIMHU ILIEHHOCTSIMHU, MPUHATHIMUA B OOIIECTBE MpaBUIaMH M HOPMaMU
MOBEJICHUS W CHOCOOCTBYIOT TMpOIlECCaM CaMOIIO3HAHHUS, CaMOBOCIIUTAHUS U
CaMOpAa3BUTHS, PpA3BUTUS BHYTPEHHEH MO3UIMHU JIMYHOCTH, TMATPUOTU3MA,
YBOKECHUS K 3aKOHY M IMPABOIOPSAKY, YEJIOBEKY TPyJa M CTapllIeMy MOKOJCHUIO,
B3aMMHOI'O YBa)KCHHS, OCPEKHOTO0 OTHOIIEHUS K KYJIbTYpHOMY HACJICAUIO U
TpaJIuIUsIM MHOTOHAIIMOHAIBLHOTO Hapoja Poccuiickon ®enepanuuu, OpUpoae U
OKPY’KAIOIIEH Cpee.

JIn4HOCTHBIC pe3yNbTaThl OCBOCHHUSA YydeOHOro mpeameTra «buoaorusy»
JIOJDKHBI OTpaXkaTh TOTOBHOCTH U CIIOCOOHOCTH 00YYaIONIUXCSl PYKOBOJICTBOBAThCS
chopMUpOBAaHHONW BHYTPEHHEH ITO3UIIMEH JIMYHOCTH, CHCTEMOW IIEHHOCTHBIX
OpHMEHTAlM{, TIO3UTUBHBIX BHYTPEHHUX  YOEXKJICHUW, COOTBETCTBYIOIIHUX
TPAJAUIMOHHBIM IIEHHOCTSIM POCCHUHCKOr0O OOINECTBA, PACIIMPESHHUE >KU3HCHHOTO
ONbITa U OMNbITA ACATEIBHOCTH B IMPOIECCE peaanu3aliyi OCHOBHBIX HAMPaBICHUN
BOCIIUTATEIbHOM JIESTEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpakIaHCKOro BOCIUTAHMS:

c(hopMHUPOBAHHOCTH TPAXKIAHCKOMN MO3UIIMK O0YyJaIOIMIEToCcs Kak aKTUBHOTO U

OTBETCTBEHHOTO 4JI€HA POCCUMCKOTO OOIIECTBA;



OCO3HAHHUE CBOMX KOHCTUTYLIHMOHHBIX TpaB M OOS3aHHOCTEH, yBaKeHUE
3aKOHA U MIPABOIOPSJIKA;

FOTOBHOCTh K COBMECTHOM TBOPYECKOW JAEATEIBHOCTH IIPU CO3JaHHU
y4eOHBIX MPOEKTOB, PEIICHUM YYEOHBIX M TMO3HABATENIBHBIX 3a/a4, BBIMOJHEHUU
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OMpENENsATh COOCTBEHHYIO TIO3UIIMIO [0 OTHOIICHUIO K
SBJICHUSIM COBPEMEHHOM KM3HU U OOBSACHATH €€;

YMEHUE YYUTHIBATh B CBOMX JCHCTBUAX HEOOXOJMMOCTh KOHCTPYKTHBHOI'O
B3aUMOJICHCTBHUS JIFOJIEH C Pa3HBIMU YOCKICHUSMHU, KyJIbTYPHBIMU IIEHHOCTAMHU U
COLMAJIBHBIM TTOJI0)KEHUEM;

FOTOBHOCTh K COTPYJIHUYECTBY B MPOILECCE COBMECTHOTO BBIMIOJHECHUS
y4eOHBIX, TI03HABATEJIbHBIX M HCCIEIOBATCIBCKUX 3a/1ad, YBaXKUTEIHLHOTO
OTHOIIIEHUSI K MHEHHUIO OINIMOHEHTOB IMpU OOCYXKJICHHH CIHOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COZECPIKAHUS;

FOTOBHOCTh K T'YMaHUTAPHOW U BOJIOHTEPCKOM JEATEIIBHOCTH;

2) NaTPHOTHYECKOT0 BOCIIUTAHMS

c(hopMUPOBAHHOCTH POCCUUCKOMU TPaXKIaHCKOMN UJICHTUYHOCTH,
NaTpUOTU3MA, YBaXXEHHUS K CBOEMY Hapojay, YYBCTBA OTBETCTBEHHOCTH TNEPE]
Ponunou, ropmoctu 3a cBOMl Kpau, CBOXO PoawHy, CBOM S3BIK U KYJIBTYPY,
IIPOIIUIOE U HACTOsIIEE MHOIOHAMOHAIILHOIO Hapoaa Poccuu;

LIEHHOCTHOE OTHOIIECHUE K IIPUPOJHOMY HACIEAUIO U NMAMATHUKAM IPUPOJIBI,
NOCTVKEHUSIM Poccun B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPY/IE;

CIIOCOOHOCTh OIIEHWBATHh BKJIAJ POCCHHCKUX YYEHBIX B CTAaHOBICHHE U
pa3BuTHE OWOJIOTHMH, TOHHUMAaHUS 3HAUYCHHA OWOJOTMM B TO3HAHUU 3aKOHOB
IPUPOJIBI, B KU3HU YEJIOBEKA M COBPEMEHHOTO 00IIECTBA;

uaeitHas yOeXIE€HHOCTh, TOTOBHOCTh K CIIy)KeHHIO U 3amure OTedecTBa,
OTBETCTBEHHOCTH 32 €T0 CyIb0Y;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIMTAHMSI:

OCO3HaHUE TYXOBHBIX LIEHHOCTEN POCCHIICKOrO HapoJa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITHUECKOTO TTOBEACHHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAllMI0 W TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPHUEHTUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIECHHOCTH;

OCO3HAHHE JIMYHOTO BKJaJa B TMOCTPOEHUE YCTOWYMBOrO OyAyIIEro;

OTBETCTBEHHOE OTHOIIIEHNE K CBOUM POJUTENSM, CO3JaHUI0 CEMbU Ha OCHOBE
OCO3HAHHOTO IPHUHATUA LEHHOCTEHM CEMEWHOM JKU3HM B COOTBETCTBUHU C
TpaauusiMHu Hapo0B Poccuu;

4) 3CTeTHYeCKOr0 BOCIIUTAHUS

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYasi ACTETUKY ObITa, HAYYHOTO U
TEXHUYECKOT0 TBOPUECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOILICHUI;



IIOHUMAHUE 3SMOLMOHATIBHOTO BO3JICHUCTBUS KUBOM MPUPOJBI U €€ IEHHOCTH;

FOTOBHOCTh K CaMOBBIPAXXEHUIO B Pa3HBIX BHJIaX UCKYCCTBA, CTPEMIICHHE
MPOSIBIISITH KaueCTBA TBOPUYECKOM JTUUHOCTH;

5) ¢usmyeckoro BocMUTAHUSI, (POPMHUPOBAHUS KYJLTYPbI 30POBbSI H
IMOIMOHATBLHOIO 0JIArOMOJIyYHSs:

NOHUMAHWE U peanu3alus 3J0pOBOTO MW 0Oe3omacHOro o0pa3za KU3HU
(3mopoBoe  muTaHUE, COOJIIOJICHWE TUTMEHUYECKUX TMpaBUI U HOPM,
cOaJTaHCUPOBAHHBIN PEXUM 3aHATUH M OTAbIXa, peryispHas ¢uzndecKas
aKTUBHOCTB), OEpPEKHOr0, OTBETCTBEHHOI'O M KOMIIETEHTHOT'O OTHOIIEHUS K
cOOCTBEHHOMY (DU3UYECKOMY U MCUXUUYECKOMY 37I0POBBIO;

NMOHUMAHHUE IIEHHOCTHU TMPAaBWI HWHIUBUAYAJTbHOTO U  KOJIJICKTHBHOIO
0€30MacHOT0 MOBEACHUS B CUTYAIIMX, YTPOXKAIOIIUX 37]0POBBIO U KU3HU JTIOJIEH;

OCO3HAHUE TMOCIEICTBUM M HEMPHUATUS BPEAHBIX MPUBBIYEK (YIIOTPEOJICHUS
AJIKOTOJIsI, HAPKOTHUKOB, KYpEHU );

6) TPy10BOr0 BOCIIUTAHMSA:

TOTOBHOCTh K TPYyAY, OCO3HAHHE IIEHHOCTH MAaCTEepCTBa, TPYAOJIIOOHE;

TOTOBHOCTh K aKTUBHOM JEATEIIBHOCTH TEXHOJOTUYECKOW M COIMAIbHOMN
HAIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIMUPOBATH, IUIAHUPOBATH U CAMOCTOSITEIIBHO
BBIIIOJIHSITh TAKYIO I€STEIbHOCTB;

UHTEPEC K pa3MyHbIM cdepam npodhecCUOHANBHONU NeATEIbHOCTH, YMEHHUE
COBepIlIaTh OCO3HAHHBIM BbIOOp Oyaymied mnpodeccud ¢ Pean30BBIBATH
COOCTBEHHBIE )KM3HEHHBIE TUIAHBI;

TOTOBHOCTh M CHOCOOHOCTh K O0Opa3oBaHMIO M CaMOOOpa30BaHUIO Ha
MPOTSKEHU U BCEU JKU3HU,

7) 3KOJIOTHYECKOT0 BOCIIUTAHMSI:

HKOJIOTHYECKH 1E€JIECO00Pa3HOE OTHOIICHHE K MPHUPOAEC KaK HCTOYHUKY
KU3HU Ha 3emJie, OCHOBE €€ CyIleCTBOBaHUS;

MOBBIIIICHUE YPOBHS DKOJIOTMYECKOM KYJIBTYphl: NPHUOOPETEHHE OIbITa
IUIAHUPOBAHUSI TIOCTYNIKOB W OIEHKM HUX BO3MOXKHBIX TOCIEACTBUU IS
OKPY’KAIOIIEH CPEbI;

OCO3HAaHHE TJI00ATBHOTO XapaKTepa IKOJIOTHYECKUX MpoOJeM U MyTel ux
peuieHus;

CIIOCOOHOCTh HCIOJIB30BaTh MPHOOpPETAEMbIE TPH HW3YYCHUH OHOJIOTHUH
3HAHWSI W YMEHUS TPU PEHICHUH TPOoOJeM, CBS3aHHBIX C PAIMOHAIBHBIM
MPUPOJIONONIB30BaHMEM  (COOJIOJICHHE  MpaBWJI  TMOBEJAEHUS B  NPUPOJIE,
HalpaBJICHHBIX Ha COXpPaHEHHWE pAaBHOBECHS B SKOCHCTEMAaX, OXpaHy BHJIOB,
aKocHUCTEM, Orochepsl);



AKTUBHOE HENPUATHE JEUCTBUH, NPUHOCALIMX BpEd  OKPYKAIOIIEH
MPUPOAHON Cpelie, YMEHHE NPOrHO3MPOBATH HEOJArONpPHUSATHBIE 3KOJOTHYECKHE
ITOCJEACTBUS NMPEANPUHUMAEMBIX TEUCTBUN U NPEIOTBPAILATH UX;

HaJIMYUE PA3BUTOTO IKOJOIMYECKOIO MBIIIICHUS, SKOJIOIHYECKOU KYIbTYPHI,
OIbITa NEeATENIbHOCTU DKOJIOTUYECKOU HaIIPaBIICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCS UMHU B II03HABATEIbHOM, KOMMYHUKATUBHOM M COLMAJIBHOU
MIPAKTUKE, TOTOBHOCTU K YYAaCTHUIO B IIPAKTHUECKON NEATEIIBHOCTH dKOJIOTMYECKOU
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI'0 IO3HAHMS

c(OpMHPOBAHHOCT MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pPa3BUTHUSI HAyKHM M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JHaJiore
KYJbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPIICHCTBOBAHUE S3BIKOBOM W YHMTATEJIBCKOW KYJIBTYpPhl KaK CpEACTBA
B3aUMOJECHCTBHS MEXIY JIFOJIbMU U MTO3HAHUS MUPA;

NOHMMaHHe creuuduku OWONIOTMM Kak HayKd, OCO3HaHusi e€ poju B
(GbopMHUpPOBaHUN PALMOHAIBHOTO HAYYHOTO MBINUICHUS, CO3[@aHUU IIEJIOCTHOTO
Npe/ICTaBlIeHUs 00 OKpYXKAIOIIeM MHUpE KaK O €AMHCTBE MPHUPObI, YETOBEKAa U
oOlIecTBa, B IMO3HAHUM NTPUPOAHBIX 3aKOHOMEPHOCTEH M pEIIeHHH MpoOsemM
COXpPaHEHHUsI IPUPOJTHOTO PABHOBECHUS;

yOeXKIEHHOCTh B 3HAYUMOCTH OHMOJIOTHHU JJII COBPEMEHHOW IMBUIIU3AIINM:
oOecrieyeHus: HOBOTO YpPOBHSI Pa3BUTHUA MEIUIMHBI, CO3JaHUE IMEPCHEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX pelaTh  pecypcHble  MpoOJeMbl  pPa3BUTHS
YeJIOBEYECTBA, NTOMCKA MyTel BBIXOJA U3 IIO0ATBHBIX SKOJOTHUECKUX MPOOIeM U
o0OecrieueHusi  mepexoja K  YCTOWYMBOMY  Pa3BUTHUIO,  PAIMOHAIBLHOMY
UCIIOJIb30BAHUIO TPUPOIHBIX PECYpCOB U (POPMUPOBAHHUIO HOBBIX CTaHIAPTOB
KU3HU,

3aMHTEPECOBAHHOCTh B TMOJYYEHUHM OWMOJIOTHYECKUX 3HAHMM B LEIAX
MOBBIIIICHUSI  OOIIEH KYyJIbTYphbl, €CTECTBEHHO-HAYyYHOW T'PAaMOTHOCTH, Kak
COCTaBHOM YacTH (DYHKIIMOHAJIBHON TPaMOTHOCTH OOydaromuxcs, GopMHUPyEeMO
MIPU U3y4E€HUU OMOJIOTHH;

IIOHUMAHHUE CYIIHOCTH METOJIOB IIO3HAHUSA, UCIIOJIB3YEMBIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJIb30BaTh IOJy4YaeMble 3HAHUSA MU aHalu3a Hu
OOBSICHEHHSI SBICHUI OKPYXAlOIIEero MUPa U MPOUCXOASIINX B HEM H3MEHEHHUH,
yMEHHE JenaTh OOOCHOBAHHBIE 3aKJIIOUEHHS HAa OCHOBE HAY4YHBIX (DaKTOB H
MMEIOIINXCS JAHHBIX C LEJIBI0 NOJIYYEHHUs TOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CaMOCTOSITENIFHO HCIOJIb30BaTh OHOJIOTHYECKHE 3HAHUS IS
pelieHus npooyieM B pealbHbIX )KU3HEHHBIX CUTYAIUSX;

OCO3HAHME LEHHOCTH HAaY4YHOH JESITEIBHOCTH, T'OTOBHOCTH OCYIIECTBIIATH
IIPOEKTHYIO U UCCIIEN0BATENBCKYIO NEATENBHOCTD HHANBUAYAIBHO U B TPYIIIE;



FOTOBHOCTh M  CIHOCOOHOCTh K  HENPEPhIBHOMY  OOpa30BAHHUIO U
caM000pa30BaHUIO, K AKTUBHOMY IIOJYYEHHUIO HOBBIX 3HAaHUU MO OHMOJOrMU B
COOTBETCTBHH C KU3HEHHBIMU MTOTPEOHOCTIMHU.

METAINPEIMETHBIE PE3YJIBTATBI

MeranpeMeTHBIE pe3yIbTaThl OCBOCHHS y4eOHOTO mpenmera «buomorusy»
BKJIIOYAIOT: 3HAUYMMbIe i1 (OPMHUPOBAHUS MHPOBO33PEHUS OOYUAIOUTUXCS
MEXIUCITUTUTMHAPHBIC (MEXKIIPEAMETHBIC) OOIICHAYYHBIC MOHATHUS, OTPAXKAIOIINE
IIEJIOCTHOCTh HAYYHOW KapTHHBI MHUpa M CHCHUPUKY METOJIOB ITO3HAHMS,
UCTIOIB3yEMBIX B €CTECTBEHHBIX HayKax (BEIIEeCTBO, DHEPIHs, SBICHHE, MPOIIECC,
CUCTEMa, HAy4YHBIH (haKT, MPUHIIUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCIIeJIOBaHNEe,  HaONIOJIEHWEe, HW3MEpPeHHe,  OKCIEPUMEHT U JAPYTuX),
YHUBEpCAJIbHBIC Yy4eOHBIe JielicTBHs (TTO3HABATENIbHBIE, KOMMYHHKATHUBHEIC,
PETYIISITUBHBIE), oOecreynBarolye dbopmupoBaHue (GyHKIIMOHAIBHOM
TPaMOTHOCTH ¥ COLMAJTBHOW KOMIIETEHIIMM OOYYaIoUIUXCs, CIIOCOOHOCTH
00 yYarOIIIXCsI UCTIOTh30BaTh OCBOCHHBIC MEXTUCIUIIMHAPHEIC,
MHUPOBO33PCHUYCCKUE 3HAHWS W  YHUBEpPCaJbHBbIC yYeOHBIC JICHCTBUS B
MO3HABATEIBHOM U COIMATBHOM MPAKTHKE.

MeranpeaMeTHbIE PE3yJbTaThl OCBOCHHS IMPOTPaMMBI CPEIHEro O0OIIero
00pa30BaHus JOJKHBI OTPAXKATh:

OBnagenne YHHMBepPCAJIbHbIMH yueOHBIMU NM03HABATEJIbLHBIMH
NEeNCTBUSAMM:

1) 6a3oBbIe JIOTHYECKHE AeiiCTBHS:

CaMOCTOATENTbHO  (OPMYNIHUPOBATH M aKTyaJU3UpOBaTh  MpoOiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh TMPU OCBOEHUW 3HAHUU NPHUEMBI JIOTHYECKOTO MBIILICHUS
(aHanu3a, cUHTE3a, CpaBHEHMsI, KilaccuUKaIu, 0000IICHUS ), PACKPBIBATh CMBICIT
OMONIOTUYECKUX TOHATUN (BBIAETATHh UX XapaKTEpHbIE MPU3HAKU, YCTAHABIUBATH
CBSI3M C IPYTUMU TTOHATHUSIMU);

OTIpEeNeNsITh 1ETN JeATeTbHOCTH, 3a/laBasl MapaMeTpbl M KPUTEPHUH UX
JTOCTHXKEHUS, COOTHOCUTH PE3yJIbTATHI ICSITEIbHOCTHU C TIOCTABIICHHBIMU TIEIISIMU;

UCIIOJIb30BaTh OMOJIOTHYECKUE TTOHATHS IS 00BsICHEHUSI (DaKTOB U SBIICHUN
YKWBOU IPUPOJBI;

CTPOUTH JIOTUYECKHE PACCYXKICHUS (MHIYKTUBHBIE, EAyKTHUBHBIC, TIO
aHAJIOTUH), BBISABIATh 3aKOHOMEPHOCTH W MPOTUBOPEYHS] B PACCMATPUBACMBIX
SBJICHUSX, (DOPMYITMPOBATH BHIBOJIBI M 3aKITIOUCHUS;

MPUMEHSTh CXEMHO-MO/ICITbHBIE cpenctBa IS MIPEICTaBIICHUS
CYIIECTBEHHBIX CBS3€H W OTHOIICHWN B M3y4aeMbIX OMOJOTHYECKUX OOBEKTaX, a



TaKkK€  MPOTHBOPEYHMA  Pa3HOTO  pOJA,  BBIIBICHHBIX B PAa3JIMYHBIX
WH(OPMAITMOHHBIX HCTOYHUKAX;

pa3palaTbiBaTh IJIAH PEIICHUS MPOOJEeMbl C YYETOM aHAIM3a UMEIOIINXCS
MaTepHATbHBIX ¥ HEMAaTepUATbHBIX PECYPCOB;

BHOCHUTBH KOPPEKTUBHI B IEITEILHOCTh, OIICHUBATH COOTBETCTBUE PE3yJIbTaTOB
IIEJISIM, OIICHUBATh PUCKH TOCICACTBUH JACSITCIBHOCTH;

KOOPAWHUPOBATL W  BBHINOJHATH pabOTy B YCIOBUAX  PEATBHOTO,
BUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHBATh KPEATHBHOE MBIIIJICHUE TIPY PEIICHUN )KU3HEHHBIX MPOOJICM.

2) 6a30Bble HCCJIET0BATEIbCKHE AeCTBUSA:

BJIQJICTh HABBIKAMHU YYCOHO-HUCCIEAOBATEILCKOW M TPOCKTHOM JICSITEILHOCTH,
HaBbIKAMU  Pa3pelieHuss MpoOJieM, CIOCOOHOCTBIO ¥ TOTOBHOCTBIO K
CaMOCTOSTEILHOMY ITOMCKY METOJIOB PEIICHUS MPAKTHYCCKHUX 3a/1a4, TPUMEHEHHUIO
Pa3IUYHBIX METOJIOB MTO3HAHUS;

UCIIOJIb30BaTh Pa3IUYHBIC BHUABI JICITCIBHOCTH I10 IOJYYCHUIO HOBOTO
3HAaHMSI, €r0 HMHTEPHpPETalMH, NPEeoOpa30oBaHUI0 M NPHMCHCHHIO B Yy4YCOHBIX
CUTYaIlUSX, B TOM YHCJIC TIPHU CO3/IaHUN YY€OHBIX U COITMATBHBIX MPOCKTOB;

(dbopMHUpOBaTh HAyYHBIN THI MBIIUICHHS, BJIaJICTh HAYYHON TEPMHUHOJOTHEH,
KITFOYEeBBIMU TIOHATHSMHU U METOIaMH;

CTaBUTh M (OPMYIHPOBATh COOCTBEHHBIC 3aJauyd B 00pa30BaTeIbHOMN
TESTELHOCTH Y )KU3HCHHBIX CUTYaIIHAX;

BBISIBIIATH TPUYMHHO-CIICJACTBEHHBIC CBS3W W aKTyaJHM3WpOBaTh 3ajady,
BBIJIBUTATh THIIOTE3y €€ pEIIeHHs, HAaXOIWUTh apryMEHTHI I JI0Ka3aTeIhCTBa
CBOMX YTBEP)KIICHUH, 3a/1aBaTh apaMeTPbl U KPUTCPUH PEIICHUS;

aHAJIM3UPOBATh TIOJYYCHHBIC B XOJC peHICHHs 3a7add  pe3yJbTaThl,
KPUTHYECKU OIIEHWBATh UX JOCTOBEPHOCTH, MPOTHO3MPOBATH N3MCHEHHUE B HOBBIX
YCIIOBHSIX;

JaBaTh OIIGHKY HOBBIM CHUTyaIlUsiM, OICHUBATh HPHOOPETEHHBIN OIIBIT;

OCYIICCTBIISITh II€JICHANPABICHHBIN MOUCK TEPEHOCAa CPEACTB M CIIOCOOOB
JIEHUCTBUS B MPOPECCUOHATIBHYIO CPELLY;

YMETh MEPEHOCUTH 3HAHUS B MO3HABATEIbHYIO W MPAKTHYECKYIO 00JacTu
KU3HECSATSIILHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MIPEAMETHBIX 00JIACTEH;

BBIIBUTATh HOBBIC WJCH, MPEAJIaraTh OPUTHHAIBHBIE TMOIXO0IbI U PEIICHUS,
CTaBUTH IPOOJIEMBI U 33J1a4H, TOMyCKAIONINE aTbTePHATUBHBIC PEIICHHUS.

3) padoTa ¢ undopmamnueii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUYHHUKAX WH(POpMAIH (TEKCTE Y4eOHOTO
MocoOusl, HAYYHO-TIOMYJIAPHON JUTEpaType, OHOJIOTHUECKHX CJIOBApsAX U
CIIPaBOYHWKAX, KOMITBIOTEPHBIX 0a3ax HaHHBIX, B VHTepHETE), aHAIM3UPOBATH



HHOOPMAITUIO PAa3IMYHBIX BUIOB U (GOPM TPEACTABICHUS, KPUTUICCKH OICHUBATH
€€ JOCTOBEPHOCTh U HEMIPOTUBOPEUHUBOCT;

(GbopMyIHpPOBaTh 3aMPOCHl U MPUMEHATh PA3THYHBIC METOIbI MPU TIOUCKE U
otOope Ouonornueckoi MHGOpPMaILUU, HEOOXOIUMON sl BBITIOJHEHUS! YU4E€OHBIX
3ajay;

NpHOOPETaTh OIBIT KCIOJAB30BaHUSA WH(OPMAITMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHUH, COBEPIICHCTBOBATh KYJIbTYPY aKTHBHOTO WCITOJIb30BAHMS PA3THIHBIX
MTOMCKOBBIX CHCTEM;

CaMOCTOSATCJILHO  BBIOMpATh  ONTHUMANbHYIO  (OpPMY  TPEACTABICHHS
Oounonornyeckoit mHGopManuK (CXeMbl, rpadUKH, TUArPaAMMbI, TAOJIHIIBI, PUCYHKH
" pyroe);

UCIIOJIb30BaTh HAY4YHBIM S3bIK B Ka4yeCTBE CpPEACTBA IMpu pabdoTe ¢
Owonorndyeckoil HMHPOpMANUEW: TPUMEHATh XUMHUYECKHE, (HU3UYECKUE W
MaTeMaTHYEeCKHUe 3HAKH M CHUMBOJIBI, (OpMyJibl, aOOpeBUaTypy, HOMEHKIATYpY,
UCIIONIb30BaTh W MPeoOpa3oBbIBATh  3HAKOBO-CHUMBOJMYECKHE  CPEJICTBA
HaTJISTHOCTH;

BJQJICTh ~ HABBIKAMH  pACIIO3HABaHUS M 3alIUThl  WHGOpPMAIIHH,
MH(GOPMAIIMOHHON 6€30MaCHOCTH JTUYHOCTH.

OgiaeHne yHUBEPCAJIbHBIMA KOMMYHUKATUBHBIMU J1eHCTBUSIMU:

1) odmenne:

OCYIIECTBIISITh KOMMYHUKAIIMK BO BCeX cpepax >KM3HU, aKTUBHO Y4aCTBOBAThH
B JIMAJIOT€ WJIM TUCKYCCHUHU TIO CYIIECTBY OOCYXaaemMoil TeMbl (yMEHUE 3a7aBaTh
BOMPOCHI, BBICKA3bIBATh CYXJACHHUS OTHOCHUTEIHHO BBIMOJHEHUS TMpejiaraeMoi
3a/layu, YYUTHIBATH MHTEPECHl U COTJIACOBAHHOCTH MO3UIIMKA JPYTUX YYACTHHUKOB
Jaiora uin JUCKYCCUN);

pacmo3HaBaTh HeBepOaJdbHBIE CpencTBa OOIEHUs, [MOHWMATh 3HAYCHUE
COLIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHHUS KOH(MDIMKTHBIX CHUTYaIH,
YMETh CMSTYaTh KOH(MDIUKTHI U BECTH TIEPETOBOPHI;

BJIQ/IETh PA3TMYHBIMU CIIOCOOAMM OOIIEHUS W B3aMMOJICUCTBUS, TOHUMATh
HaAMEPEHUS IPYTUX JIOJEH, MPOSIBIATh YBAKUTEILHOE OTHOIIIEHHE K COOECETHUKY
U B KOPPEKTHOU popme HopMyITupoBaTh CBOU BO3PAKEHUS;

pa3BEPHYTO W JIOTUYHO HU3JIAraTh CBOIO TOYKY 3pPEHUSI C HMCIOJIb30BAHHEM
SI3BIKOBBIX CPEJICTB.

2) COBMECTHAS IeSITeIbHOCTD:

MOHUMATh M HCIIOIB30BATh MPEUMYIECTBA KOMAHIHOW W WHIAWBHUIYaTbHOM
paboThI IPH PEIICHUH OUOJIOTHIECKOU MPOOIeMbl, 000CHOBBIBATH HEOOXOAUMOCTH
MPUMEHEHUS TPYNTIOBBIX ()OPM B3aUMOACHCTBUS TIPH PEUICHUU yU4eOHOM 3a/1a4u;

BBIOMpATh TEMAaTUKy W METOJbI COBMECTHBIX IEHCTBUU C Y4ETOM OOIIHMX
WHTEPECOB U BO3MOXKHOCTEH Ka)XI0T0 YieHa KOJJICKTHBA,



IIPUHAMATh  LEJIM  COBMECTHOM  JEATEIBHOCTH, OpPraHU30BBIBATH W
KOOPJAMHUPOBATH JEUCTBUA II0 €€ JOCTHMIKEHUIO: COCTaBJIATH IUIAH JEHCTBUM,
pacupenensaTh poid C YYETOM MHEHUN YYaCTHUKOB, OOCYXKIATh pPE3yJbTaThl
COBMECTHOU paboThI;

OLICHMBAaTh KauyeCTBO CBOETO BKJIAJa M KaXJOr0 Y4YaCTHMKAa KOMaHIbl B
001 pe3yabTaT Mo pa3pabOTAHHBIM KPUTEPUSIM;

OpeayiaraTb HOBBIE TIPOEKTHI, OIIEHMBATh MJAEU C IIO3UIUU HOBH3HBI,
OPUTMHAJIBHOCTH, MTPAKTUYECKON 3HAUMMOCTH;

OCYLIECTBIJIATh TMO3UTUBHOE CTPATErMYECKOE TOBEAEHHWE B Pa3JIUYHBIX
CUTYalLUsX, IPOSBIIATh TBOPUECTBO U BOOOPAKEHUE, OBITh MHULIUATUBHBIM.

OBiaeHne yHUBEePCATbHBIMH PEryJIATHBHBIMHY AeHCTBUAMMU:

1) camoopraHu3anusi:

UCIIOJIb30BaTh OMOJOTUYECKHE 3HAHUA IS BBISBICHUS MpoOJIeM U HX
pelieHus B )KU3HCHHBIX U YY€OHBIX CUTYAIUSX;

BbIOMpATh Ha OCHOBE OHOJIOTMUECKMX 3HAHUN I1IeJIeBbIE U CMBICIOBbBIE
YCTAHOBKHM B CBOUX JICMCTBUSAX M MOCTYIKax MO OTHOIICHUIO K KUBOW IPUPOE,
CBOEMY 3/I0POBBIO U 3JOPOBbI0 OKPYKAIOIIHX;

CaMOCTOSITEJIbHO OCYIIECTBIISATh [MO3HABATENIBHYIO NIESITENBHOCTh, BBISIBIATH
npo0JieMbl, CTaBUTh M (HOPMYITUPOBATH COOCTBEHHBIE 3a/1auu B 00pa30BaTEIbHOM
JNEATENIbHOCTU U )KU3HEHHBIX CUTYALIUX;

CaMOCTOSATEIILHO COCTaBJIATh IUIAH PEIICHUS MpoOJieMbl €  y4ETOM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTEHU;

J1aBaTh OLICHKY HOBBIM CUTYyalUsIM;

pacHIMpATh PaMKU y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEINOYTECHHUIA;

JIeNaTh OCO3HAHHBIN BBIOOP, apryMEHTHUPOBATH €0, OpaTh OTBETCTBEHHOCTh
3a peLIeHuE;

OILICHUBATh TPUOOPETEHHBIN OIBIT;

CrocoOCTBOBaTh (OPMUPOBAHUIO M TPOSIBICHUIO IIUPOKON SPYIUIIUU B
pa3HbIX 00JIaCTAX 3HAHWUW, TOCTOSHHO TIOBBIIIATH CBOM 0OOpa3oOBATENbHBIA U
KYJIbTYPHBIN YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CUTYalHsIM, BHOCUTb KOPPEKTUBBI B JECATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEIISIM;

BJIQJICTh  HABBIKAMU  TO3HABAaTEIBPHOW  PEQIIEKCMU  KaK  OCO3HAHUSA
COBEPIIAEMBIX JECUCTBUA M MBICIUTENBHBIX MPOLECCOB, HMX pe3yJIbTaTOB U
OCHOBAaHMM, MCHOJb30BaTh MPUEMBI peQUIEKCUU U1l OUEHKH CUTYyalWHd, BbIOOpA
BEPHOI'O pELICHNS;

YMETh OLICHUBAaThb PUCKM W CBOCBPEMEHHO NIPUHUMATh PEIIEHUSA IO HUX
CHIDKEHUIO;



IIPUHUMATh MOTHMBBI M AapryMEHTBl JAPYIMX IpU AHAINA3E PE3YJIbTATOB
NEATENbHOCTH;

3) npuHsTHE CE0N U IPYTUX:

MPUHUMATh ce0s, MOHUMAasi CBOM HEJOCTATKU U JJOCTOMHCTBA;

OPUHUMATh MOTHBBI M apryMEHTBl JAPYTMX IpU AHAINA3E PE3YJIbTATOB
NEeATENbHOCTH;

IpHU3HABaTh CBOE MPABO U MPABO JAPYTUX HAa OUIMOKH;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3ULIUU APYTOro YeJIOBEKa.

HNPEAMETHBIE PE3YJIBTATHI

[IpenmerHbie pe3ynbTathl ocBoeHus mnporpammbl COO mo Ouonorun Ha
0a30BOM ypOBHE BKJIIOYAIOT crienupuueckue Ajig yueOHoro npeamera «buonorus»
HAy4HbIC 3HAHUS, YMECHHS U CIOCOOBI IEUCTBUI 10 OCBOCHUIO, HHTEPIPETAIIUU U
npeoOpa3oBaHUI0 3HAHUMN, BUJBI JEATEIBHOCTH 1O MOJYYCHUIO HOBOTO 3HAHHS U
NPUMEHCHHUIO 3HAHUM B PA3JUYHBIX YUYEOHBIX CHUTYallUsSX, a TaKkKe B pPeabHBIX
KU3HCHHBIX CHUTYyaIlUsAX, CBS3aHHBIX ¢ Owojorueil. B mporpamme mnpemMeTHbie
pe3yabTaThl MPEJACTABICHBI IO rogaM 00y4YeHHUs.

[IpenmeTHble pe3ynbTaThl OCBOEGHUA yueOHOro mpeamera «buonorus» ¢ 10
Kjlacce NOJKHBI OTPAXkKaTh:

c(hOpMHUPOBAHHOCTh 3HAHUN O MECTE U POJU OHOJOTHUU B CUCTEME HAYYHOTO
3HaHMSI €CTECTBEHHBIX HayK, B (OPMHpPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAy4YHOW KApTUHBI MUpPa U HAy4YHOTO MHMPOBO33PEHHUS, O BKJIAJAE POCCUHUCKUX U
3apyOCKHBIX YYEHBIX-OMOJIOTOB B  pa3BUTHE OHWOJOTHH, (PYHKIIMOHAJIBHOU
IPAaMOTHOCTH Y€JIOBEKA JJI PELICHUS )KU3HEHHBIX 33/1a4;

YMEHHE PaCKphIBaTh COJEP)KaHHE OMOJOTHYECKHX TEPMHHOB W TOHSTHIA:
KU3Hb, KIJIETKA, OpraHu3M, MeTaboau3M (OOMEH BEIIECTB M TMPEeBpaIICHUE
SHEPruu), TOMEOCTa3 (CaMOPETyJIslMs), YPOBHEBAs OpraHU3alMs >KUBBIX CUCTEM,
CaMOBOCIIPOU3BeACHUE (PEMPOAYKIHS), HACIEICTBEHHOCTh, U3MEHYMUBOCTb, POCT U
pa3BUTHE;

yMEHHE WU3Jarath OWOJOTUYECKHE TeOopuH (KJIETOYHAas, XpPOMOCOMHas,
MyTallMOHHAsA, IICHTpalbHAs JIOTMa MOJICKYJIApHOW Ouonorum), 3akoHbl (I
Menpens, T. Moprana, H. Y. BaBunoBa) u ydenus (0 meHTpax MHOTOOOpasus u
MPOUCXOXKIEHUS KyIbTypHbIX pacTteHuid H. M. BaBuiioa), onpenensiT rpaHULIbI
UX OIPUMEHHUMOCTH K KHBBIM CUCTEMAaM;

yYMEHHE BIIAJIETh METOJaMU HaYYHOT'O TTO3HAHUS B OMOJIOTHU: HAOTIOIEHUE H
OMHUCAHUE MUBBIX CUCTEM, IPOLIECCOB U SIBICHUW, OpPraHu3alus U MNpPOBEJICHUE
OMOJIOTMYECKOTO  DKCIEPUMEHTA,  BBIIBMXKEHHE  THUIIOTE3bl,  BBISIBICHUE
3aBUCUMOCTU MEXIY HUCCIEAYyEeMbIMU BEIIMUYUHAMHU, OOBSICHEHHE MOIYYEHHBIX



pPE3YJITaTOB, WCIOJB30BAHHBIX HAYYHBIX TIOHATHW, TCOPUH M 3aKOHOB, YMCHHE
JIeNaTh BRIBOJBI HA OCHOBAaHUH TIOJYYCHHBIX PE3YIbTaTOB;

YMEHHE BBIJCIATH CYIIECTBEHHBIC MPU3HAKH BHPYCOB, KIETOK MPOKAPHUOT M
DYKapHOT, OJHOKICTOYHBIX ¥ MHOTOKIETOYHBIX OpPraHU3MOB, OCOOCHHOCTHU
MPOLIECCOB: 0OMEHa BEUIECTB W MPEBpAIICHUS SHEPIrUU B KJETKe, (OTOCHHTE3A,
IJIACTUYECKOTO0 M HHEPreTUYecKoro oOMEeHa, XEMOCHHTE3a, MHUTO03a, Meio3a,
OIUTOJIOTBOPCHMS, PAa3MHOKCHHS, WHAWBUAYATLHOTO Pa3BUTHS OpraHu3Ma
(oHTOTEHE3);

YMCHHE MPUMEHATH MOJyYEHHBbIC 3HAHMS I OOBSICHCHHUS OMOJIOTHUECKHX
NPOIIECCOB U SIBJICHUM, JIJI TIPUHATHS MPAKTUYECKUX PEIICHUN B MOBCEIHEBHOM
KU3HU C 1IeJbl0 o0ecredeHus 0e30MacHOCTH CBOEro 370pOBbS U 370POBBS
OKPYXKAIOIIUX JTIOJCH, COOJIIOICHUST HOPM IPAaMOTHOTO ITOBEJICHUS B OKPYIKAIOIICH
NPUPOJHON Cpejie, MOHUMaHWE HEOOXOIUMOCTH HCIOJIb30BAHUS JTOCTHKCHUHN
COBPEMEHHOM ouooruu u OMOTEXHOJIOTUH TUTSI paIMoOHAILHOTO
IPHUPOJIOTIOIB30BAHUS;

YMECHHE peliaTh JJICMCHTApHBIC T'E€HETHYCCKUE 3aJadyl HAa MOHO- M
JTUTHOPHUIHOE CKpEIMBaHWE, CIEIUICHHOE HacleI0BaHUE, COCTABJIATh CXEMBI
MOHOTHOPHTHOTO CKpEIIUBAaHUS JUIS TpEJICKa3aHWs HACJICOBaHUS MPU3HAKOB Y
OpPraHHU3MOB;

yYMEHHE BBIMIOJHIATH JA0OpATOPHBIE U TPAKTHYECKHE PaldOThl, COOMIOAATH
paBuia Ipu padbore ¢ yueOHBIM U 1a00OpaTOPHBIM 000PYI0BaHUEM;

yMEHHE KpPUTUYECKH OIICHMBAaTh M HHTEPIPETHUPOBATH HHOOPMAIUIO
OMOJIOTUYECKOTO  COJEp’KaHMsI, BKIIOUYAIONIYIO TICEBOHAYYHbIE 3HAHHUS U3
Pa3TUYHBIX UCTOYHUKOB (CPEACTBAa MACCOBOM MH(pOPMAIIUU, HAYYHO-TIOMYJISPHBIC
MaTepHalbl), ITUYECKHME AaCIMEKThl COBPEMEHHBIX HCCIIEIOBaHUNA B OHOJIOTHH,
MeIUIMHE, OMOTEXHOJIOTUH;

yMEHHE CO037]aBaTh COOCTBEHHBIE IMCHMEHHBIE M YCTHBIE COOOIICHHS,
0000111251 OMOJIOTHYECKYI0 MH(POPMAIIUIO M3 HECKOJBKUX HUCTOYHUKOB, TPAMOTHO
MCITIOJIb30BaTh OHATHIHBIN anmnapaT OMOJIOTHH.

[IpenmeTHble pe3ynbTaThl OCBOCHUS y4ueOHOro mpeameta «buonorus» 6 11
Klacce TOIKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCTh 3HAHWW O MECTE€ U POJU OHOJOTHUU B CUCTEME HAYYHOTO
3HaHWSI €CTECTBCHHBIX HAyK, B (OPMHPOBAHWU COBPEMEHHOW €CTECTBEHHO-
HAyYHOW KApTHHBI MHpPa W HAYYHOTO MHPOBO33PEHHUS, O BKIAJE POCCHHCKUX U
3apyOeKHBIX yYEHBIX-OMOJIOTOB B pa3BUTHE OWOJOTHH, (PYHKIIMOHATHHOU
IPaMOTHOCTH YEJIOBEKA JJIS PEIICHUS )KU3HEHHBIX 3a]1a4;

YMEHHE PaCKphIBaTh COJEPKaHHE OMOJOTHYECKHX TEPMHUHOB W TIOHSTHIA:
BU/JI, TOMYJSALNSI, TeHOPOH, SBOIIOLHUS, ABMKYIINE CUIBI ((haKTOpPHI) SBOJIOIUH,
MIPUCIIOCOOJICHHOCTh OPTaHU3MOB, BHI000pa30BaHUE, IKOJIOTMYECKHUE (DAKTOPHI,



DKOCUCTEMA, TMPOAYIEHTHI, KOHCYMEHTBI, PEAYIEHTBhI, IIEMU  TMHTAHWUS,
AKOJIOTUYECKasi MUpaMujia, OUoreoreHo3, onocdepa;

YMEHHE W3JIaraTh OWOJOTHMYECKWe Teopur (dBOMIOLMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKass TEOPHUS OJBOJIOIHH), 3aKOHBI W 3aKOHOMEPHOCTH
(3apogapimieBoro cxoncrtea K. M. bapa, depenoBanusi riaBHBIX HampaBiICHUH U
mytedt somoruu A. H. CesepuioBa, yuenust o ouochepe B. W. Bepnaackoro),
OTIPESIISITh TPAHUITBI UX IPUMEHUMOCTH K )KHBBIM CHCTEMaM;

yMEHHE BJIaJIETh METOAAMHU HayYHOI'O NTO3HAHUS B OMOJIOTUU: HAOIIOIEHUE U
OIMCAHKME JKUBBIX CHCTEM, IPOIECCOB W SIBICHHMA, OpraHU3alMs W IPOBEICHHE
OMOJIOTUYECKOTO  JKCIEPUMCHTA,  BBIJIBM)KCHHE  THIIOTE3bl,  BBISBJIICHHC
3aBUCUMOCTH MEXIY WCCICyEeMbIMA BEIMYMHAMHU, OOBSCHCHHUE IOJYYCHHBIX
PE3yJIbTaTOB, WCIOJIb30BAaHHBIX HAYYHBIX TMOHITHH, TEOPUA W 3aKOHOB, YMCHHE
JIeNaTh BBIBOJIBI HA OCHOBAHUH TIOJYYCHHBIX PE3YIbTaTOB;

YMCHHE BBIJICIATh CYINIECTBCHHBIE NPHU3HAKH CTPOCHHS OHMOJIOTHYCCKUX
O00OBEKTOB: BHUIOB, TMOMNYJSALIHWA, MPOIYICHTOB, KOHCYMECHTOB, PEIYICHTOB,
OMOTeoIeHO30B W  JKOCHUCTEM, OCOOCHHOCTH IPOIIECCOB: HACJEICTBEHHOU
U3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BHUI000pa3oBaHUs, MPUCIIOCOOJICHHOCTH
OpraHU3MOB, JICHCTBHS DSKOJOTHYCCKHUX (PAKTOpPOB Ha OpPraHM3MbI, IIEpEeHOCa
BEIIECTB M IIOTOKAa HHEPrUM B HKOCUCTEMAX, AHTPOIOTCHHBIX H3MEHEHHH B
HKOCUCTEMAX CBOEM MECTHOCTH, KPYroBOpOTa BEHIECTB U OHUOT€OXHUMHUYECKHUX
ITUKJIOB B Onocdepe;

yMEHHE MPUMEHSTH MOJTYyYEHHBbIE 3HAHUS ISl OOBICHEHHUS] OMOJOTUYECKUX
IPOIIECCOB U SIBJICHUM, NI MPUHATUS MPAKTUYECKUX PEIICHUN B MOBCEIHEBHOM
KU3HA C 1IN0 o0ecredeHus: 0e30MacHOCTH CBOErO 370pPOBBS U 370POBBS
OKPYXAIOIIUX JII0/CH, COOMI0IEHNS HOPM TPAMOTHOT'O TIOBEICHUSI B OKpYKaroIIei
NPUPOJHON Cpele, MOHMMaHUE HEOOXOJUMOCTH HCIOIb30BAHUS JTOCTHXKEHUM
COBPEMEHHOW OMOJIOTUU TSl pallUOHATBHOTO MPUPOIOTIONE30BAHUS;

YMEHHE pelIaTh dJIeMEHTapHbIE OWOJIOTMYECKUE 3a7a4M, COCTABIATH CXEMbI
MepEeHOCca BEIIECTB U SHEPTUH B IKOCUCTEMAaX (LIETH TUTaHUs );

YMEHHE BBITIONHITH JA0OpPATOPHBIE W TPAKTUYECKHE PadOTHI, COOIIOAATH
mpaBmiIa nmpu padboTe ¢ yueOHBIM U JaO0OpPaTOPHBIM 000PYIOBAHHUEM;

yMEHHE KPUTUYECKH OIICHMBAaTh M HWHTEPHPETUPOBATH HH(POPMAIIUIO
OMOJIOTUYECKOTO  COJIEP’KaHMsI, BKIIOYAIONIYI0 TICEBJOHAYYHBIC 3HAHUS W3
Pa3TUYHBIX UCTOYHUKOB (CPEACTBA MACCOBOM MH(POPMAIINU, HAYIHO-TIOMYJISIPHBIC
MaTepuasbl),  paccMaTpuBaTh  TJI00ATbHBIE  DKOJOTHYECKHE  TIPOOIEMBI
COBPEMEHHOCTH, (HOPMHUPOBATH MO OTHOIICHUIO K HUM COOCTBEHHYIO TIO3UIIHIO;

yMEHHE CO37aBaTh COOCTBEHHBIC TIHCHMEHHBIE M YCTHBIE COOOIICHWS,
000011ass OMOJIOTHYECKYI0 UH(POPMAIUIO U3 HECKOJIBKUX UCTOYHUKOB, IPAMOTHO
UCIIOJIb30BaTh MOHSATUUHBIN anmapaTt OMOJOTHUH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIIACC
KoanuecTBo yacoB DJIeKTPOHHbIE
HanmeHnoBaHue pa3/iesioB U TeM upposbie
Ne n/m pasi Konrpoabubie | Ilpakrnueckue (1upp )
NMPOrpaMMbI Bcero o0pa3oBare/ibHbIE
padoThI padoTbl
pecypcbl
bu6moreka [IOK
1 b 4 :
MONOTHA Xax Hayka 05 https://m.edsoo.ru/7f41c292
2 JKvBBIE CHCTEMBI M X OpPTraHU3aIHS 1 bubmmorexa [HOK
p 8 https://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
3 X i 20 1
WMHYECKHI COCTaB U CTPOCHUE KIICTKH httos://m.edsoo.ru/ 741292
bu6mmoreka [IOK
4 XK 6
HSHEACHTEILHOCTS IICTIN https://m.edsoo.ru/7f41c292
5 Pa3zmHOXeHUE ¥ MHIMBUIYaJIbHOE Pa3BUTHE 18 1 bubnuoreka [IOK
OpraHu3MOB https://m.edsoo.ru/7f41c292
5 HacnenctBeHHOCTE 1 N3MEHYUBOCTD 16 15 bu6moreka [IOK
OpraHu3MoB ' https://m.edsoo.ru/7f41c292
7 Cenexkuust opranu3mMoB. OCHOBBI 3 bubnuoreka [IOK
OMOTEXHOJIOTHH https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB IIO I[TPOI'PAMME 68 0 4



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

11 KJIACC

KoaunuecTBo 4acoB DJIEeKTPOHHBbIE
HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Ne n/m Kourpoabusie | IIpakTnueckue
NMPOrpaMMbI Bcero o0pa3oBare/ibHbIE
padoTbI padoThI
pecypcbl
1 DBOJIIOIIMOHHAS OUOJIOTHSA 9 1 bubnmorexa LHOK
https://m.edsoo.ru/7f41cc74
Bo3HUKHOBEHME U pa3BUTHE )KU3HU HA bubnuoreka [IOK
2 9 0.5
3emie https://m.edsoo.ru/7f41cc74
bu6moreka [IOK
3 O 5 1
PratHsMbl H OKpYaotias cpeia https://m.edsoo.ru/7f41cc74
4 Coo00111eCTBa M DKOJIOTHUECKAE CUCTEMBI 9 bubnmorexa LIOK
https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
5 P 2
C3CPBHOE BpeMs https://m.edsoo.ru/7f41cc74
OBILIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 34 0 2.5



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
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