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INOACHUTEJIBHASA 3AIIMCKA

[Ipu pa3paboTke mnporpaMMmbl MO OHOJOTMH TEOPETUYECKYIO OCHOBY IS
OTpe/eNeHUs] TMOAXO0M0B K (POPMHpPOBAHHUIO COACpkKaHHUS Y4eOHOTO MpeaMera
«buosiorus» cocTaBWIM: KOHIENTyalbHble TonoxkeHuss PIroC COO o
B3aMMOOOYCIIOBJIEHHOCTH €€, CcoliepKaHMs, pPe3yJbTaToB OOydYeHHUs U
TpeOOBaHUIl K YPOBHIO MOATOTOBKH BBIMTYCKHUKOB, MOJIOXKEHUS 00 OOIIMUX IENIX U
NPUHIMNAX, XapaKTEPU3YIOLIUX COBPEMEHHOE COCTOSHHE CHCTEMBI CPEIHErO
obmero oOpazoBanus B Poccuiickoit denmeparuu, a TakKe IMOJOXKEHUS O
cnenuuke OMOIOrHH, €€ 3HAYCHUH B MTO3HAHUU KMBOM MPUPOJIBI U 00ECIICYCHUH
CYILIECTBOBAaHMSI YesloBeYecKoro obmiectBa. COrjlacCHO Ha3BaHHBIM TOJIOKEHUSIM,
OTpe/ieNIeHbl OCHOBHBIE (DYHKIIUU TPOTPaMMBI 0 OMOJOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Owuonoruum Aa€T NOpeacTaBlIeHUWE O LemsIX, 00 oOmiei
CTpaTeruu OOy4YeHHWs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOIIMXCA CPEICTBAMHU
yueOHoro mnpeamera «buosorus», omnpenensieT o00s3aTeabHOE MPEIMETHOE
COJIEp)KaHUE, €ro CTPYKTypy, pacopelelieHue [0 paszleraM M Temaw,
PEKOMEHYEMYIO TOCJIEI0BATEIbHOCTh M3YUEHUSI YUYEOHOr0 MaTepuaia ¢ y4éToM
MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBSI3€H, JIOTMKA OOpa30BaTEIbHOrO
npolecca, BO3pacTHBIX 0COOEHHOCTEN 00y4JaroIuXCsl.

B nporpaMMe 1o OuHOJIOTMH TakXe Y4YUTHIBAIOTCS TpeOOBaHUSA K
IUIAHUPYEMBIM JIMYHOCTHBIM, METANpEeIMETHBIM W MPEAMETHBIM pe3yJbTaTaM
oOyuenusi B (OPMHPOBAHUM OCHOBHBIX BHJOB Yy4€OHO-IIO3HABATEIbHON
JEATeIbHOCTH/YUeOHbIX JEeUCTBUN OOYydYarolIuXCcsi MO OCBOEHUIO COJIEp KaHUs
OMOJIOrMYecKOro o0pa3oBaHMUsl.

B nporpamme mo 6uonorun (10—11 xmaccel, 6a30BbIi YPOBEHB) peain30BaH
NPUHIMI TMPEEMCTBEHHOCTH B H3y4Y€HUU Ouojoruu, Onarojapss yemy B Hel
POCMATPUBAETCS HANpPABJICHHOCTh HAa pPAa3BUTUE 3HAHUM, CBSI3aHHBIX C
(GbopMUPOBAHHEM  E€CTECTBEHHO-HAYYHOIO MUPOBO33pEHUS, LEHHOCTHBIX
OpUEHTalU JIMYHOCTH, SKOJIOTUYECKOTO MBILUICHUS, TPEACTABICHHUI O 3J0POBOM
oOpa3e >XKU3HM U OEpEeKHbIM OTHOILLIEHUEM K OKpYXKarolled NpUpOAHON cpene.
[ToaToMy Hapsiny ¢ u3ydyeHHEeM OOLIEOMOJIOTUYECKHX TEOPHUH, a TaKXkKe 3HaHWM O
CTPOEHUU >KUBBIX CHCTEM PA3HOI'0 PAHIa U CYIIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX TPOIIECCOB B MPOTrpaMMe MO OHUOJIOTMH YJEJIEHO BHUMAHHE HMCIOJIb30BAHUIO
MOJIYYCHHBIX 3HAHUHN B TTOBCEHEBHOM KU3HU ISl PEIICHUS TPUKIAAHBIX 3a/1a4, B
TOM 4YHCle: NPOQUIAKTUKMA HACIEACTBEHHBIX 3a00JIEBAHMM 4YeNOBEKa, MEIUKO-
TeHEeTHYECKOTrO KOHCYJIbTUPOBAHUA, 000CHOBaHUS AKOJIOTUYECKU
1[€JeCO00pa3HOro TMOBEICHUS B OKpYy)Karolleld NpUPOJHOM cpele, aHaiu3a
BJIUSIHUSA XO3SMCTBEHHON JESATENBHOCTU 4YEJIOBEKA HAa COCTOSIHHE MPUPOIHBIX U
MCKYCCTBEHHBIX SKOCHCTEM. Y CUJICHHE BHUMAaHUS K MPUKIAIHOW HATPaBIEHHOCTH
ydueOHoro npeaMera «buosiorus» MpoauKTOBaHO HEOOXOJAUMOCTHIO O0OeCTIeUeHUs



YCIIOBUM JUIsl pEUIEHUS] OJJTHOM M3 aKTyallbHBIX 3a/1ay IIKOJbHOTO OMOJOTUYECKOTO
oOpa3oBaHus, KoTopas mpeanonaraer (opMUpoBaHHE Yy  OOydarouuxcs
CIIOCOOHOCTH aIallTUPOBAThCA K MU3MEHEHHUSIM JUHAMUYHO Pa3BUBAIOIIETOCS
COBPEMEHHOT'O MHPA.

buonorust Ha ypoBHE cpemHero o6miero oOpa3oBaHHUS 3aHUMAeT Ba)XKHOE
Mecto. OHa oOecrieunBaeT (popMUpPOBAHUE y OOYYAIOMIMXCS MPEICTABICHUN O
HAy4YHOM KapTHUHE MHpa, paclIupsieT ¥ 0000IaeT 3HaHUS O KUBOM mpupoje, e
OTJINYWTENIbHBIX TNPU3HAKAX — YPOBHEBOW OpPraHHU3allMM W SBOJIIOLUH, CO3HAET
YCIOBUSL  JUIs:  TIO3HAHUS  3aKOHOB  JKMBOM  MpuUpoAbl, (OPMUPOBAHUS
(GYHKIIMOHATBFHOW TPAMOTHOCTH, HAaBBIKOB 3JI0POBOTO M 0Oe30macHOro obpasa
YKU3HH, YKOJIOTHYECKOTO MBIIUICHHS], IGHHOCTHOTO OTHOIICHUS K dKUBOW MPUPOJIE
U YEJIOBEKY.

bonbiioe 3HaueHre OUONOrUsl UMEET TAKXKE JIJISl PEIICHHs] BOCIUTATENbHBIX U
pa3BUBAOIIMX  337ad  CpelHero  oOmero  o0pa3oBaHMs, COLMAIM3ALUU
oOyuaromuxcs. M3yyenue 6noiaoruu o0ecredrnBaeT ycioBus s (GOpMUPOBAHMUS
WHTEJUICKTYalbHbIX, KOMMYHHUKAIIMOHHBIX W  HMH(POPMAIMOHHBIX HAaBBIKOB,
ACTETUYECKON KYJIbTYpBl, CIOCOOCTBYET HMHTErpalluu OWOJIOTWUYECKUX 3HAHUHU C
MPEACTABICHUSIMU U3 JIPYTUX YYEOHBIX MPEIMETOB, B YACTHOCTH, (PU3UKH, XUMUHU
u reorpadguu. Ha3zBaHHbIE TOJIOKEHHUS O MpEeAHA3HAYEHUU Y4YEeOHOro mnpeaMera
«buonorus» cocraBUIM OCHOBY Ui ONPEICNICHUS MOAXOJOB K OTOOpYy U
CTPYKTYPUPOBAHHIO €r0 COAEpP’KaHUsA, IMPEACTaBICHHOIO B IIporpamme II0
OHOJIOTUH.

OT60p coxaepkanus yueOHoOro npenmera «buosmorus» Ha 0a30BOM YpPOBHE
OCYHIECTBJIEH C MO3ULMNA KYyJIbTYpOCOOOpPAa3HOrO0 MOJXO0Jld, B COOTBETCTBHM C
KOTOpPBIM OOYyYaroluecs: JOJKHBI OCBOMTh 3HAHHUSA M YMEHUS, 3HAUYUMBIEC MJIs
dopMupoBaHus OOIIEeH KylbTYpbl, ONpEACNAIOIME aJeKBAaTHOE IOBEACHHUE
YyeJoBeKa B OKpYKAroleld MPUPOAHOU cpejie, BOCTpEOOBAHHBIE B MOBCEIHEBHOM
JKU3HU U TNPaKTUUYECKOW AesiteabHOCTH. Oco0oe MECTO B ATOM cHUCTeMe 3HaHUM
3aHHUMAIOT 3JIEMEHTBI COACPKAHMSL, KOTOPbIE CIy’KaT OCHOBOM Uil (POPMUPOBAHUS
MPEJCTABJICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa W
LHEHHOCTHBIX  OpPUEHTAIMSX  JUYHOCTH,  CIOCOOCTBYIOIIMX  TI'yMaHHU3alUuu
OMOJIOTMYECKOr0 00pa30BaHMSI.

CTpyKTypupOBaHUE COJAEpKaHUA YYEeOHOro MmaTepualia B IpOrpamMme IO
OMOJIOTHHM OCYLIECTBICHO C Y4YETOM MPUOPUTETHOrO 3HAUYEHHUs 3HAHMHA 00
OTJIMYUTEIBHBIX OCOOCHHOCTSX KUBOW MPUPOJIBI, O €€ YPOBHEBON OpraHu3aluu U
HBOJIIOIMU. B COOTBETCTBHUM C 3TUM B CTPYKType yueOHOro npenmera «buomorus»
BBIJICJICHBI CIIEIYIONINE COJEpKaTeIbHble MTUHUU: «bronorus kak Hayka. Metozabl
HAy4yHOTro TNo3HaHUs», «KieTka kak Ouonormyeckas cuctemay, «OpraHu3m Kak



Ouonoruueckas cucreMa», «CucTeMa M MHOrooOpa3ue OpraHu4ecKOro Mupay,
«OBOJIIOLIUS KUBOU ITPUPOJB, « IKOCUCTEMBI U IPUCYIIUE UM 3aKOHOMEPHOCTHY.

Ilenp u3yueHuss ydyeOHoro mnpeamera «buosorus» Ha 0a30BOM YPOBHE —
OBIAJICHUE  OOYYalOIIMMHCS  3HAaHUSAMH O  CTPYKTYpHO-(PYHKIIMOHATHHON
OpraHM3allMd >KUBBIX CHCTEM PAa3HOTO0 paHra M MNPUOOPETeHHE YMEHHM
UCIOJIb30BaTh ATH 3HAHUS JJIs TPAMOTHBIX JEHCTBUII B OTHOIIEHUH OOBEKTOB
YKUBOU MPHUPOABI U PELICHUS Pa3IMYHbIX KU3HEHHBIX IPOOIIEM.

Jloctmxenue 1ienu u3ydeHus: yueOHoro npenmera «buonorus» na 6azoBom
YPOBHE 00€CIIEUNBAETCS PEIICHUEM CIEAYIOIINX 3a]1ay:

OCBOEHHE OOYYAIOUIMMHCS CHCTEMbl 3HAaHUM O OMOJOTMYECKHUX TEOPHSIX,
YUEHUSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, IPaBUiIaX, CIyKallluX OCHOBOM
s (opMHpOBaAHUS MPEACTABICHUI O €CTECTBEHHO-HAYYHON KapTHMHE MHUpA, O
METO/IaX HAyYHOI'O MO3HAHMS, CTPOEHUH, MHOTOOOpa3uu U OCOOEHHOCTSIX JKHUBBIX
CUCTEM pPa3HOr0 YPOBHS OpPraHHM3alMH, BBIIAIOMIMXCA OTKPBITUAX U COBPEMEHHBIX
UCCJIEJOBaHMSIX B OMOJIOTHH;

dopMupoBaHHE y OOYYarOIIMXCS IO3HABATENbHBIX, MHTEJUIEKTYaJIbHBIX U
TBOPYECKUX CIIOCOOHOCTEW B MpOLIECCe aHaIM3a JAaHHBIX O MYyTAX Pa3BUTUS B
OMOJIOTMM HAyYHBIX B3IVISIIOB, MAEH M MOAXOJOB K M3YUYEHUIO KUBBIX CHCTEM
Pa3HOTO YPOBHSI OPTaHU3aLUY;

CTaHOBJIEHHE Yy oOydarommxcs oOmel KyiabTypbl, (QYHKIUOHAJIbHOU
I'PaMOTHOCTH, Pa3BUTHE YMEHHM OOBACHATH U OLICHUBATDH SIBJICHUS OKPYXKAIOLIETO
MUpa >KMBOW MPUPOJALl HAa OCHOBAaHUM 3HAHUW W OIbBITA, IOJYYEHHBIX IPHU
W3y4YEeHUU OUOJIOTHH;

dbopmupoBaHre Yy OOYy4YalOIIMXCA YMEHHM WUIIOCTPUPOBATh 3HAUYECHHE
OMOJIOTMUECKUX 3HAHUM B NPAKTUUYECKOM JEATEIbHOCTU YEJIOBEKa, Pa3BUTUU
COBPEMEHHBIX MEIULIMHCKUX TEXHOJOTUH U arpoOMOTEXHOIOTHif;

BOCIIUTaHUE YOEXKAEHHOCTH B BO3MOKHOCTH TMO3HAHUS YEJTOBEKOM >KHBOM
MPUPOJIbI, HEOOXOUMOCTU OEPEKHOTO OTHOIICHHUS K HEl, COOTIOICHUS DTUYECKUX
HOPM IIpY IPOBEJCHUH OMOJIOTUYECKUX UCCIIEI0BaHUM;

OCO3HAaHUE IIEHHOCTH OWOJIOTUYECKUX 3HAHWM [JIsl TOBBIIIEHUS YPOBHS
HKOJIOTUYECKOM KYJIBTYpPBI, A1 (POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

NpUMEHEHUE MPUOOPETEHHBIX 3HAHUI U YMEHUH B MOBCEIHEBHOW JKU3HU IS
OLICHKH TOCJIE/ICTBUI CBOEH JESITEIbHOCTH MO OTHOILIEHHUIO K OKPY>KaIoIIel cpene,
COOCTBEHHOMY 3/I0pPOBBIO, OOOCHOBaHWE W COOJIIOJCHHE Mep MPOPUIAKTUKH
3a00JIeBaHU.

B cucreme cpennero oOuiero oOpaszoBanusi «buosorus», uydaemas Ha
0a30BOM YpOBHE, SIBJISIETCSI O0S3aTENIbHBIM YUYEOHBIM TMPEIMETOM, BXOMSIIMM B
COCTaB MpeaMeTHOI 00acTu « EcTecTBeHHO-HAy4YHbIE TPEIMETHI.



st uzyuenust Ouojoru Ha 6a30BOM YpPOBHE CPEJHET0 00111ero 00pa3oBaHuUs
otBoauTCs 68 yacos: B 10 kitacce — 34 gaca (1 yac B Henento), B 11 kimacce — 34
yaca (1 gac B He/IeII0).



COJEPXAHUE OBYUYEHUA
10 KIIACC

Tema 1. buoJsiorusi Kak Hayka.

buosnorust kak Hayka. CBsizb OMOJOTHUU C OOILIECTBEHHBIMU, TEXHUYECKUMU U
JIPYTMMH €CTECTBEHHBIMH HayKamH, Quiiocoduen, 3TUKOM, 3CTETUKON U MPABOM.
Ponp Owonormu B (HOpMHUPOBAaHMHM COBPEMEHHOW HAyYHOW KapTUHBI MHpA.
Cucrema OMOJIOTMUECKUX HayK.

MeTobl TO3HAHUS KUBOM IPUPOABI (HAOIIOEHUE, SKCIIEPUMEHT, OITUCaHUE,
U3MEpeHHe, KiIacCHU(pUKAIMs, MOJCITUPOBaHUE, CTaTHCTHYECKas 00paboTka
JTAHHBIX ).

JlemoncTpanum:

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

Tabnuibl 1 cxeMbl: «MeTo/Ibl TO3HAHUS JKUBOU TIPUPOJIBI.

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

[Ipaktnueckass padora Ne 1. «Jcmosb3oBaHME pa3IUYHBIX METOAOB IMPHU
U3YYCHUU OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cUCTEMbI U UX OPraHU3AIUSA.

JKuBbie cuctembl (OMOCUCTEMBI) KaK MpeaMeT u3yueHus: ouonoruu. OTinune
YKUBBIX CUCTEM OT HEOPTraHUYECKOU MPUPOJIBI.

CaoiicTBa OMOCHCTEM U UX pa3HOOOpa3ue. YPOBHHU OpraHu3aluud OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIM, TKAHEBBIM, OPraHU3MEHHBIM, MNOMYJSIHUOHHO-
BHJIOBOM, SKOCHCTEMHBIN (OMOTeoIeHOTHYECKuH ), OMoC(EpHBIH.

JlemoHcTpanum:

Tabnuipl u cxembl: « OCHOBHBIE MPU3HAKHU KU3HU», «YPOBHU OpraHU3alUU
YKUBOU IIPUPOIBI».

O6opynoBanue: mojaenb Mojiekyibl JIHK.

Tema 3. XumMuueckuii cOCTaB M CTPOEHHE KJIETKH.

XUMHYECKHN COCTaB KIETKA. XHMHUYECKHUE BJIEMEHTBI: MaKpOAJIEMEHTHI,
MUKPO3JIeMEHTHI. Bo/ia 1 MuHEpaibHbIE BEIIECTBA.

OyHKIMM BOABI M MHUHEpaJIbHBIX BemlecTB B KkieTke. llomnepxanue
OCMOTHYECKOTO OanaHca.

benku. CoctaB u cTpoeHre OeaKOB. AMHUHOKHUCIOTHI — MOHOMEPHI OEJIKOB.
He3ameHnmble 1 3aMEHUMbIE aMUHOKUCJIOTHI. AMUHOKHUCIIOTHBINA COCTaB. Y POBHU
CTPYKTYpbl ~O€JIKOBOW MOJIEKYyJbl (TIepBUYHAs, BTOpUYHAS, TpPETUYHAs U
YETBEPTUYHAS CTPYKTypa). XHMHYECKHE CBOMCTBa OenkoB. buomornueckue
byHKIUM OEIKOB.



®epmeHTsl — Ouonormyeckue Karaiauzatopbl. CTpoeHue QepmeHra:
aKTUBHBIA IIEHTp, cyOcTpartHas crneuuduuHoct. KodepmeHTsl. ButamMuHbl.
OT1nnuus pepMEHTOB OT HEOPTraHUYECKUX KaTaINu3aTOPOB.

VYrneBoasl: MoHOcaxapuabl  (TJOOK03a, pubo3a u  JAe30Kkcupubo3a),
aucaxapuabsl  (caxaposa, JaKTo3a) MW ToyMcaxapulibl  (Kpaxmal, TJIMKOTEH,
1eJUI0I03a). buonornyeckue GyHKIIMM YTII€BOIOB.

Jlunuael:  Tpurauuepuabl, Qocdomunuabl, crepouabl. [ UapodUIBHO-
ruapodobHbie  cBoicTBa. buonorumueckue QyHkmum sunuaoB. CpaBHEHHE
yTJIEBOJIOB, OEIKOB M JTUMHUI0B KaK HCTOUHUKOB YHEPTHH.

Hyxnennoseie kucnorsl: JHK wu PHK. Hykneormasr — MoOHOMEpHI
HyKIeMHOBBIX KUCIOT. Ctpoenue u ¢pyukuuu JJHK. Ctpoenue u ¢pynkiuun PHK.
Buasl PHK. AT®: ctpoenne u hyHKIIHH.

[{utonorus — Hayka o kietke. Kiietounas Teopus — mpuMep B3aUMOJAEUCTBHUS
ujei 1 pakToB B HAYYHOM MMO3HAHUH. MeTOAbl N3YUEHUS KIIETKH.

Knerka kak menoctHas »xuBasg cuctema. OOniMe MNPU3HAKH KIETOK:
3aMKHyTasi HapykHasi memOpana, moinekyisl JIHK kak renernueckuii ammapar,
CUCTEMa CUHTE3a Oerka.

Tunel KJIETOK: JyKapuoTHYecKas U mpokapuotudyeckasd. OcoOEHHOCTH
CTpPOEHUsI MPOKapHOTUYECKON KieTku. KnerouHas creHka Oakrepuid. CTpoeHwue
DYKapUOTUYECKON KIETKHM. OCHOBHBIE OTJIMYHS PACTUTEIBHOM, MXWUBOTHOU U
IrpUOHON KIIETKHU.

[ToBEpXHOCTHBIE CTPYKTYPhI KIETOK — KJIETOYHAs CTE€HKA, TNIMKOKAIUKC, MX
¢bynkuuu. [nazmarnueckas memOpana, e€ ceoiictBa U pyHkuu. LluTomnnasma u eé
opranouipl. OnHoMemOpanHbie opranounbl kietku: JIIC, anmmapat ['ombmxw,
an30coMBbl. [1oyaBTOHOMHBIE OPraHOMIbBl KJIETKH: MHUTOXOHIPHH, ILIACTUIBI.
[Ipoucxoxknenne MUTOXOHApHM u TiacTua. Bunbl mactun. HememOpannbie
OpraHOMJIbl KJIETKU: pPUOOCOMBI, KJIETOYHBIA IIEHTP, LEHTPUOJIA, PECHUYKH,
KIyTUKU. DYHKIMKA OPraHOUAO0B KJIETKU. BKIiltoueHus.

SAnpo — perynatopHblil neHTp KieTku. CTpoeHue sjpa: sjuepHas 000youka,
KapuoIUIa3Ma, XpOMaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BELIECTB B KIETKE.

JemoHncTpanum:

[Toptpetsl: A. JleBenryk, P. I'ykx, T. llIBann, M. IlIneinen, P. Bupxos, JIx.
Yorcon, ®@. Kpuk, M. Yuikunc, P. ®panxiun, K. M. bap.

Hnarpammer:  «PacnpeneneHne XMMUYECKHX JJIEMEHTOB B HEXKUBOU
npupoze», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B KUBON MPUPOIE».

Tabmuubl u cxembl: «llepuoanyeckass Tabnuia XMMHUYECKUX 3JIEMEHTOBY,
«CTpoeHre MoJeKyJibl BOJb», «brocunTtes 0enka», «CTpoeHrue MOJIeKyJIbl OenKay,
«Ctpoenue ¢pepmentay, «Hyknennossie kucnotel. JJIHK», «CtpoeHne MoyeKybl



AT®», «CtpoeHne 3yKapuOTHYECKOM KIETKW», «CTpOEHHE KMUBOTHOM KIIETKW,
«CTpoeHue pacTUTENbHOM KIETKN», «CTpoeHHe MPOKAPUOTUYECKOU KIIETKNY,
«CTpoeHue sapa KIETKN», « Y TIeBOAb, «JIMIuas.

ObopynoBaHue: CBETOBOW MHMKPOCKON, OOOpYAOBaHWE [UJIsl TPOBEICHUS
HAOMIOICHUH, W3MEpPEHUH, HKCIEPUMEHTOB, MHKpPONpENnapaTbl pPacTUTENbHBIX,
YKUBOTHBIX U OAKTEPUAIBHBIX KIETOK.

JlaGopaTopHble U MpaKTHYECKHE PadOThI:

JlaGopatopnas pabora Ne 1. «M3yueHune KaTaJIUTHYECKONH AaKTUBHOCTH
dbepMeHTOB (Ha MPUMEPE aMIIIa3bl UK KaTajasbl)y.

JlaGopatopHass pabota No 2. «M3yueHHe CTpOEHUS KIETOK pacTeHUil,
YKUBOTHBIX M OakTepuil MOJ MUKPOCKOIOM Ha TOTOBBIX MHUKpONpEnaparax M HX
OMHICAHUEY.

Tema 4. 7KusHeaesiTeJJbHOCTh KJIETKH.

OOMeEH BENIeCTB, WU METa00IN3M. ACCUMUIIALNS (TUIACTUYECKUM OOMEH) U
JUCCUMMWJISALIUS (PHEPreTUUEeCKUid OOMEH) — JBE CTOPOHBI €IUHOrO IMpollecca
MeTrabonu3ma. Poib 3aKOHOB COXpaHEHHUs BEIIECTB W DHEPrud B MOHUMAHUU
MeTabom3ma.

Tumnbl oOMeHa BellecTB: aBTOTPO(dHBINA U rerepoTpodHsbiii. Posib GpepMeHTOB
B 0OMEHE BEIIECTB U MPEBPALLEHUN YHEPTUU B KIIETKE.

®dortocunre3. CBeroBas u TemHOBass (a3pl (orocuHreza. Peakuun
¢dorocunTeza. IphHekTUBHOCTL (HOTOCHHTE3a. 3HaUCHUE (POTOCUHTE3A [ )KU3HU
Ha 3emiie. BiausiHue ycnoBuil cpeapl Ha (DOTOCUHTE3 U CIIOCOOBI MOBBIIICHUS €T0
MPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTEHUM.

XeMOCUHTEe3. XEeMOCUHTE3UpYIoIIe OakTepuu. 3HAaUeHHUEe XEMOCUHTE3a IS
YKU3HM Ha 3emIe.

OHepreTudeckuii oOMeH B KieTke. PaciiersieHue BellecTB, BBIJICICHHE U
aKKyMYJIMpOBAaHHE DSHEPrud B KJIETKE. OTambl 3SHEPreTUYECKOro oOMeHa.
['mukomn3. bpoxkenne m ero Buabl. KuciaopoaHoe OKHCIEHHME, WM KIETOYHOE
JIbIXaHUE. OkucnuTenbHoe dbochopunmpoBanue. OddeKkTUBHOCTD
HHEPIreTUICCKOro OOMEHa.

Peakuum wmatpuuyHoro cuHTe3a. [eHermueckas wuHpopmanus u JIHK.
Peanuzauus reHetmueckoil mHopManuu B KieTKe. ['eHeTWdecKuid KOA U €ro
cBoiicTBa. Tpanckpumnuus — Matpuusblii cuHTe3 PHK. Tpancnsiuus — Guocunres
Oenka. Otanbl TpaHciasauuu. KomupoBanue amuuokucinor. Pomnbs pubGocom B
OouocuHTe3e Oenka.

Hexkinerounsie ¢popmbl xu3HU — BUpYChl. UcTtopust oTkpsiTust Bupycos (. WM.
WBanoBckuit). OCOOEHHOCTM CTPOGHHMSI M JKM3HEHHOTO LMKJIA BHUPYCOB.
baktepuodaru. bonesHu pacTeHui, JKUBOTHBIX M YEJIIOBEKA, BBI3bIBAEMBIC
Bupycamu. Bupyc mmmynoneduiura genoseka (BUY) — BozOyaurens CIIM/]a.



OOpatHast ~ TpaHCKpuUIILUMs, peBepraza W uHTerpaza.  lIpodwunaktuka
pacnpocTpaHeHUsl BUPYCHBIX 3a00JIEBaHUIA.

JdeMoHCcTpanuu:

[Toptpetsi: H. K. Konbuos, 1. . UBanosckuid, K. A. Tumupszes.

Tabmuubr u cxembl: «Tumbl nmuTanusy, «Merabomuzmy, «MUTOXOHAPUSY,
«HepreTudyeckuii ooMmen», «Ximopormiacty, «Potocuntes», «Crpoenne JIHK»,
«CTtpoeHue U PyHKIIMOHUpPOBaHUE TeHa», «CuHTe3 Oenkay, «['eHeTnueckuit komy,
«Bupycs», «bakrepuodarn», «CtpoeHue u xku3HeHHbIN 1uKka Bupyca CIIN/la,
oakTepuodaray, «Pemmmkarus JTHK.

Oo6opynoBanue: monenu-anmnkanun «Yasoenue JIHK u Tpanckpunuums»,
«buocunres 6enkay, «CTpoeHne KIeTKu», Mojenb cTpykTypsl JJHK.

Tema 5. Pa3aMHokeHMe M MHAUBUAYAJIbHOE Pa3BUTHE OPTaHU3MOB.

KiieTouHbIil 1UKII, WIM JKU3HEHHBIM LUK KieTku. MHTepdaza u MHUTO3.
[Ipoueccel, mpoTekaromue B uHTepdaze. Perumkanus — peakuus MaTpUYHOTO
cunteza JIHK. Crpoenne xpoMocoM. XpOMOCOMHBIM Ha0Op — KapHOTHIL
Jumiou el W TatvlOWJIHBIA  XpOMOCOMHBIE  HAOOpBL.  XpOMaTHUbL.
[{uTonoruuyeckue OCHOBBI PA3MHOKEHHSI W MWHIAUMBHIYAJbHOTO Pa3BUTHUSA
OpTaHU3MOB.

Henenue knetku — muto3. Ctaaum mutosa. [Ipoueccel, npoucxonsiiue Ha
Pa3HBIX CTAIUSIX MUTO3a. BUOJIOTHYECKUI CMBICT MUTO3A.

[Iporpammupyemasi rubenb KISTKH — aromTo3.

@DopMbI pa3MHOXKEHHSI OPraHU3MOB: Oecrosioe U nmosioBoe. Buapl Oecrnonoro
Pa3MHOXXEHUS: JIeJICHHE HaJBOE, ITOYKOBAHME OJIHO- W MHOTOKJIETOYHBIX,
CIopooOpa3oBaHKe, BEreTaTUBHOE pa3MHOXkeHUE. VICKyccTBeHHOE KIOHMpPOBaHUE
OpPTraHW3MOB, €r0 3HAYEHUE JIJIS1 CEJICKIINU.

[TooBoe pazMHOKEHHE, €T0 OTINYUS OT OECTIONOTO.

Meito3. Cranuu wmeiio3a. Ilpoueccel, mpoucxomsiue Ha CTaguaxX Menosa.
[ToBenenne xpomocoM B Meno3e. KpoccuHrorep. bHOJIOrMYECKUN CMBICT H
3Ha4YeHUE Meno3a.

["ameTorenes — mporecc 0OOpa3oBaHUs TMOJOBBIX KIETOK Yy >KHUBOTHBIX.
[TonoBbie Kemne3bl: CEMEHHUKU U sSMYHUKU. OOpa3oBaHWE W PAa3BUTUE TOJOBBIX
KJIETOK — TaMmeT (CrepMaTo30ujl, SIMIEKJIeTKa) — CIIepMAaTOreHe3 U OBOI'CHE3.
OCOOEHHOCTH CTpPOEHMS SWIEKJIETOK U crepMaTo30uaoB. OmIogoTBOpEHUE.
[TapTrenorenes.

NunuBuayanbHoe pa3BuTHE (OHTOTE€HE3). OMOpPHOHAIIBHOE  Pa3BUTHE
(amOpuorenes). DTanbl SMOPUOHATBHOTO PAa3BUTHUS Y TMO3BOHOYHBIX KUBOTHBIX:
npoOJieHue, racTpyssiuus, opraHoreHnes3. IloctamOpuoHanbHOe pa3BUTHE. THUIBI
NOCTAIMOPHOHAIBHOTO Pa3BUTHS: MpsAMOE, HemnpsiMoe (IMYMHOYHOE). BnusHue



Cpellbl Ha pa3BUTHE OPTraHU3MOB, (PAKTOPbI, CIOCOOHBIE BBHI3BIBATH BPOKIEHHBIC
YpPOJICTBA.

Poct u pazButue pacreHuil. OHTOr€HE3 IBETKOBOI'O PACTEHUS: CTPOCHHUE
CEMEHHU, CTA/INU Pa3BUTHSL.

JlemoHncTpanum:

Tabmuubl U cxembl: «DOpMBI Pa3MHOXKEHHUS OPTraHU3MOBY, «JlBoitHOE
OIUIOJOTBOPEHUE Y IBETKOBBIX pAaCTeHUI», «BereratuBHoe pa3MHOKEHHUE
pacteHui», «Jlenenne kieTku Oaktepuit»y, «CTpoeHHE TIOJIOBBIX KIIETOKY,
«Ctpoenue xpomocombl», «Kierounsrii nuukmy, «Permmukamus JJHK», «Mutosy,
«Menosy», «Ilpsmoe n HenpsiMoe pa3BuUTHE», «'ameToreHe3 y MIEKONUTAIOIUX U
4enoBeka», «OCHOBHBIE CTAJIMH OHTOTE€HE3A.

O6opynoBanue: MHUKPOCKOTI, MHUKpOHpenapaTsl «CniepmMaTo30u bl
MJICKOITATAIOWIETO», «SHIIEKIIeTKa MJIEKONUTAomEero», «Kapnoknnes B KieTkax
KOpEIIIKa JIyKa», MArHUTHAas MOJENb-alIUIMKauus «/leieHne KIeTKn», MOJIEIb
JAHK, monenp meTada3zHoi XpoOMOCOMBI.

JlaGopaTopHblie M NpaKTHYeCKHe padoThI:

Jlabopatopuas pabora No 3. «HaOmiomeHue MuTO3a B KJIETKAaX KOHYMKA
KOpEIIIKA JIyKa HAa TOTOBBIX MUKPOMPENapaTaxy».

JlaGopatopHas pabota Ne 4. «M3yueHuwe CTpOCHHS TOJIOBBIX KJIETOK Ha
rOTOBBIX MUKPOIIPENIApATAX .

Tema 6. HacsiencTBEeHHOCTh M N3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeTUKU. Mictopus pa3Butus reHeTUKHA. Ponbs nuTosiorun
U SMOPHOJIOTUM B CTAHOBJICHWU TE€HETUKHU. BKiam poccuickux M 3apyOekHBIX
V4€HBIX B Ppa3BUTHE TEHETHUKUA. MeETOJbl TEHETUKU (TUOPUAOJIOTHUECKUT,
HATOT€HETUYECKUHN, MOJEKYISIpHO-TeHETUYECKHi1). (OCHOBHBIE T€HETHYECKHE
noHATHsA. [ 'eHeTn4YecKkas CHMBOJIMKA, UCIIOJIb3yEMasl B CXEMax CKPELMBAHUN.

3aKOHOMEPHOCTH HACJICIOBaHUS MPU3HAKOB, yCTaHOBIICHHbIE . Menaenem.
MonorubpuHoe CkKpelMBaHue. 3akoH €IMHO-00pa3us THOPHUIOB IEPBOTO
nokojeHud. IIpaBuno AOMUHUpOBaHHUS. 3aKOH paACLICIUIEHUS MPU3HAKOB.
I'unioresa yuctotsl ramet. [1oHOE M HENOJIHOE TOMUHUPOBAHUE.

JuruOpugHoe  cKpemuMBaHWe. 3aKOH  HE3aBHUCHMOTO  HAacCIeIOBaHUS
npu3HakoB.  lluToreHeTueckne  OCHOBBI  JUTHOPUIHOTO  CKpELIMBAHUSI.
AHanu3upymolee ckpenpanue. Fcnonp30Banne aHaIM3UPYIOLIETO CKPEITMBaHNUS
JUTS OTIPEICIICHUSI TEHOTHIIA OCOOH.

CuerienHoe HacnenoBaHwe TmpuszHakoB. PabGora T. Moprana 1o
CLEIUICHHOMY HACJICIOBAaHUIO F€HOB. HapyIieHne cuerieHusi TeHOB B PE3yJIbTaTe
KPOCCHUHTOBEpA.

XPpOMOCOMHas TEOPUS HACJIEACTBEHHOCTHU. | eHeTuYeCKue KapThl.



['enernka nosia. XpoMOCOMHOE OIpPEACIICHHE I0a. AYyTOCOMBI U IIOJIOBBIE
XpOMOCOMBI. ['OMOraMeTrHele M rereporaMeTHele opraHus3Mbl. Hacnenosanue
IIPU3HAKOB, CLIEIUICHHBIX C ITOJIOM.

M3meHunBOCTh. BHIbI ©3MEHYMBOCTY: HEHACIIEICTBEHHASI U HACIIEACTBEHHAS.
Ponp  cpempl B HEHACIHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEPUCTHKA
MOIM(PUKAIIMOHHOW U3MEHUYUBOCTH. BaprallMoHHbIN psia M BapUallMOHHAsT KpUBAas.
Hopma peakunn npusHaka. KoaudecTBEHHbIE M KAYECTBEHHBIE INPU3HAKKM U HX
HOpMa peakimu. CBOMCTBA MOAU(PUKAITMOHHON H3MEHYHUBOCTH.

HacnencrBeHHasi, WM TE€HOTHUIMYECKas, W3MEHUYMBOCTh. KomOuHaTnBHas
U3MEHYMBOCTh. Mei03 W TMOJOBOM MpOIECC — OCHOBA KOMOWHATHBHOU
U3MEHYMBOCTU. MyTallnoHHast u3MeHYUBOCTh. Knaccudukanus MyTauuii: reHHbIE,
XpOMOCOMHBIE, TeHOMHBIE. HacToTa U npuurHbl MyTauuid. MytareHHble (PakTOpBHI.
3aKOH rOMOJIOTHYECKHX PAAOB B HacleACcTBeHHOM n3menunsoctu H. M. BaBuiiosa.

BuesnepHas HaclIeICTBEHHOCTh U U3MEHYUBOCTb.

I'enernka 4yenoseka. Kapumotun uenmoBeka. OCHOBHBIE METOABI T'€HETHUKU
YeJI0BeKa: FeHeaIOrnYecKuil, OJTM3HEOBBIN, IIUTOr€HETUYECKUH, OMOXUMUYECKUH,
MOJIEKYJIAPHO-TEHETUYECKUM. CoBpeMeHHOE OIIPELIECIICHNE ITCHOTHIIA!
ITOJTHOTEHOMHOE CEKBEHUPOBAHNE, T€HOTUIIMPOBAHUE, B TOM YHCJIE C MOMOIIBIO
[T11{P-anamm3a. HacmencTtBennnie 3a00JjicBaHUS 4YEJIOBEKAa: TEHHBIC OOJIC3HHU,
00JI€3HN C HACJIEICTBEHHOW MPEeApacroyiOKEHHOCTbIO, XPOMOCOMHBIE OOJIE3HU.
Comarnyeckne M TreHepaTthBHble MyTanuu. CTBOJNOBBIE KIETKH. [IpuHIMIEBI
3I0pOBOT0 00pa3a *KU3HH, TUATHOCTUKHU, MPOPUIAKTUKU U JIEYECHHS T€HETUYECKUX
OosiesHel. MeauKo-reHeTHYeCKoe KOHCYJIbTUPOBAHHUE. 3HAYEHUE MEIUIIMHCKOU
TE€HETHKHU B MPEAOTBPALICHUH U JICUEHUU TeHETHUECKUX 3a00JI€BaHN YEIOBEKa.

JdeMoHCTpaUm:

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

Tabmuubr u  cxembl:  «MOHOTHOPUIHOE  CKPELIMBAHME M €r0
LUTOTEHETUYECKAs] OCHOBa», «3aKOH pACUICIUIEHWS M €ro LHUTOr€HETHYeCKas
OCHOBa», «3aKOH  4YHMCTOTBl  Tramer», «JlurubpugHoe  CKpeuluBaHHUE»,
«lIutonornyeckue  OCHOBBI  JUTHOPHAHOTO  CKpemuBaHus»,  «Mehos3y,
«B3auMozencTBue aleNbHBIX T€HOB», «l'€HeTHMYecKne KapThl paCTEHUH,
JKMBOTHBIX W YEJIOBEKa», «l'eHeTmka mosa», «3aKOHOMEPHOCTH HACJEHOBaHUS,
CLUEIUIEHHOIO0 ¢ IoioM», «KapHOoTuIlbl YelloBeKa MW KUBOTHBIX», «BHIbl
U3MEHYMBOCTHY», «MoaudukanoHHas W3MEHYUBOCTH», «HacnemoBanue pesyc-
daktopay, «I'eHeTuka rpynn KpoBu», « MyTalmoHHas U3BMEHUYUBOCTH.

O6opynoBanue: MojAeNU-aNIIMKaIU  «MOHOTHOPUIHOE CKpEUIMBAHUEY,
«Henonnoe nomuHupoBaHuey, «JurnbpunHoe ckpemuBanue», «llepekpéct



XpOMOCOM», MHUKPOCKON W Mukporpenapar «J/lpozoduia» (HOopMa, MyTanuu
(bopMBbI KPBUIBEB M OKPACKH Tela), repoapuid «I"opox moceBHOM».

JlaGopaTopHble U MpaKTHYECKHEe PadOThI:

JlaGoparopHas pabotra No 5. «M3yueHue pe3yJabTaTOB MOHOTHOPHUAHOTO U
JTUTHOPUTHOTO CKPEIIMBAHUS Y IPO30( MBI HA TOTOBBIX MUKPOITpETIapaTaxy.

JlabopaTtopHas paborta Ne 6. «M3yueHue MoauUKAIIMOHHON U3MEHUNBOCTH,
MIOCTPOCHUE BapUALIMOHHOTO PsA/ia U BApUALMOHHON KPUBOID.

JlabGopaTtopHas pabora Ne 7. « AHanu3 MyTanuid y Apo30(uiIbl Ha TOTOBBIX
MUKPOTIpenapaTaxy.

[Tpaktnueckass pabora Ne 2. «CocTaBieHWe W aHAJINU3 POJOCIOBHBIX
YEJIOBEKA.

Tema 7. Cenexkuusi opranu3mon. OCHOBbI OMOTEXHOJIOTHH.

Cenekuys Kak HayKa M MPOLECC. 3apOKIACHUE CEJICKUMU U JOMECTHUKALUS.
VYuenne H. WM. BaBuioBa 0 1eHTpaXx NPOUCXOXKIEHUS U MHOTO0Opa3us
KYJbTYpHBIX pacTeHUM. LIEHTpbl NPOUCXOXKAECHUS JOMAIIHUX >KUBOTHBIX. COpT,
Opo/Jia, ITAMM.

CoBpeMeHHbIE METO/IbI CeIeKIUU. MacCoBBIi U MHAUBUAYAIbHBIN OTOOPHI B
CEJEKIIMM pPACTEHUNM M KUBOTHBIX. OIIEHKa JKCTephepa. bIm3KopoacTBEHHOE
ckpemBanue — uHOpuAMHT. Yucras nunHus. CKpelmIMBAaHUE YUCTHIX JIMHUH.
['ereposuc, wiu rubpuaHas cuia. HepoacTBeHHOE CKpeluBaHWE — ayTOPUIMHT.
Otnanéunas rtulOpuausanus U €€ ycnexu. VCKyCcCTBEHHbIH MyTareHe3 W
MOJyYCHUE TOIUILIONA0B. JIOCTMKEHHUS CENEKIMW PACTECHHUM, >KUBOTHBIX U
MUKPOOPTaHU3MOB.

buotexHONOTUs Kak OTpacib NPOW3BOACTBA. |'€HHAs WHXKEHepus. OTambl
co3ganusi pexomOunantHon JIHK wu Tpancrennsix opranu3zmoB. Kierounas
nHxeHepus. Kietounsle KyJbTypbl. MUKPOKIIOHAIBHOE Pa3sMHOKEHUE PACTEHUM.
KiioHupoBaHue BBICOKOMPOAYKTUBHBIX CEIBCKOXO3SMCTBEHHBIX OPraHU3MOB.

Dkoyioruuyeckue M dtuyeckue  npodnemsl. MO -  reHeTruyecku
MO (ULIMPOBAHHBIE OPTaHU3MBI.
JlemoHcTpauuu:

[Toptpersr: H. 1. Basunios, 1. B. Muuypun, I'. [I. Kapneuenko, M. O.
NBaHOB.

Tabnuipel u cxeMbl: kKapTta «lleHTpbl NMPOUCXOXKACHUS U MHOTO00pa3us
KYJbTYPHBIX pacTenuit», «[lopoabl TOMalIHUX KUBOTHBIX», «CopTa KyJIbTYpPHBIX
pacteHumity, «OtnanéHnas ruopuausanus», «PadoTel akagemuka M. @. MiBaHoBay,
«Ilomumnongus», «OOBEKTHI OuOTEeXHONOTUNW», «KieTouHnble KyabTypbhl U
KJIOHUpOBaHue», « KoHCTpyrnpoBaHue U MEPEHOC TEHOB, XPOMOCOM).

O6opynoBaHue: MYJISKH TUIOJI0OB M KOPHETUIOA0B AUKUX (POPM U KYJIBTYPHBIX
COpPTOB pactenuii, repbapuit «CenbCKOX035HCTBEHHbBIE PACTCHUS.



JlaGopaTopHble U MpaKTHYECKHE PadoOThI:

Okckypceusi «OCHOBHBbIE METOJBI M JOCTHIKEHUSI CENEKIIMM PAcTeHUH W
KUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIHIO, IUIEMEHHYIO bepmy,
COPTOUCTIBITATETILHBI  Y4aCTOK, B TEIUIMYHOE XO3SMCTBO, JAOOPATOPHUIO
arpOyHUBEPCUTETA I HAYYHOTO LICHTPA)».

11 KIIACC

Tema 1. JBorOMOHHAsT OMOJIOTHA.

[IpeanocbuUIkM BO3HUKHOBEHMS 3BOJIOLMOHHOM TEOPUHU. OBOJIIOLUOHHAS
TeopHst U €€ MecTO B OMOJIOrMU. BiusiHue 3BOJIIOLIMOHHOM TEOPUU Ha Pa3BUTHE
OHOJIOTUU U APYTHUX HaYK.

CBuzerensctBa  3BOMONUHU. [lameoHTONOrMYECKHE: TOCIIEI0BATEIBHOCTD
NOSIBJICHUS BHUJOB B HaJICOHTOJIOIMUYECKON JIETONMMCH, NEPEXOJHBbIE (OPMBIL.
Bbuoreorpaguueckue: cxoncTso u paznuure ¢payH u (Gaop MaTepuKOB U OCTPOBOB.

OMOpHOJIOTHYECKHE: CXOACTBA M pPa3iauuMsi SMOPHOHOB pA3HBIX BHUIOB
NO03BOHOYHBIX. CpaBHUTENbHO-aHATOMUYECKHE: TOMOJIOTUYHbBIC, AHAJIOTUYHbIE,
pyIUMMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJEKYISIPHO-OMOXUMUYECKUE: CXOJICTBO
MEXAaHU3MOB HACJEICTBEHHOCTH M OCHOBHBIX META0OJIMYECKUX IyTeH y BCeX
OpraHU3MOB.

OomonnoHHass Teopus Y. JlapBuna. IIpeanochUIKM BO3HUKHOBEHUS
JapBuHU3Ma. JIBHOKylIuME CHJIbBI 3BONIONMU BUAOB 10 JlapBuHy (M30BITOYHOE
Pa3MHOXEHHUE MPU OTPAHUYEHHOCTH PECYPCOB, HEOIPEAEIEHHAs] U3MEHUYNUBOCTb,
O0opb0a 3a CyIecTBOBaHHE, €CTECTBEHHBIM OTOOD).

Cunretnyeckas Teopus 3Bostonuu (CTD) u e€ 0OCHOBHBIE MOJOKEHHUS.

MuxkposBosorus. [lomymnsius kak eAMHUIA BUAA U SBOIIOLUU.

JBrkymue cuiibl ((pakTopbl) SBOJIONMKA BUAOB B Mpupoje. MyTalMOHHbIN
npouecc M KOMOMHATHBHas M3MEHYMBOCTH. [lonmynsiiuOHHBIE BOJHBI U JIpeud
reHoB. M3oisnumst 1 Murpanusi.

EctecTBeHHBIII 0TOOp — HampaBisiomuil Qgakrop 3Bomouud. DPopMbl
€CTEeCTBEHHOTO 0TOOpA.

[Tprcnoco0aeHHOCT OpPraHU3MOB KakK pe3ysbTaT 3Boironuu. Ilpumeps
MPUCTIOCOOJICHHUI Y OpraHu3MOB. ApoMoph03bl M HIUO-aTaNTAIHH.

Bun wu  BugooGpazoBanue. Kputepun Buzma. OcHOBHBIE  (POpMBI
BHUJ1I000pa30BaHus: Teorpaduueckoe, IKOJI0rHIeCcKoe.

MakposBonmorusi. PopMbl  3BOMIONUU:  (UileTUYECKas, JIUBEpreHTHas,
KOHBEpreHTHasl, napaienbHas. HeoOpaTuMocTh 3BOTIOIUH.

[IpoucxoxieHre OT HeCleUUaTM3UpPOBaHHBIX NpeakoB. [Iporpeccupyromas
crenuanu3anusa. AJanTuBHAs paguaus.

JdeMoHCTpanuu:



[Toptpetsl: K. Jlunuei, XK. b. Jlamapk, Y. lapsun, B. O. KoBanesckuii, K.
M. bap, 3. I'ekkens, ®. Mrosiep, A. H. CeBepros.

Tabnuubl u cxembl: «Pa3BuTHE OpraHnyecKoro Mupa Ha 3emiie», «3apoIbIIIu
MIO3BOHOYHBIX  JKMBOTHBIX»,  «ApxeonTepukc», «PDopmbl  OopbObI  3a
CyluecTBOBaHME», «EcTecTBeHHBI 0TOOP», «MHOrooOpasue COpTOB paCTEHUI,
«MHoroo6pasue  mopoa  KUBOTHbIX»,  «llomymsmuu»,  «MyTtamnronHas
U3MEHYHUBOCTBY, «Apomopdo3bl», «Umuoamantanum», «OOmas aereHepanus,
«/IBmxymue cumbel 3Boouun», «Kapra-cxema wmapmpyra mnyremectBuas Y.
HapBuna», «bopnba 3a cymiectBoBaHuEe», «IIpucrnocoOIeHHOCT, OPraHU3MOBY,
«["eorpaduueckoe BunooOpa3zoBaHue», « IKOJIOTUIECKOE BU000PA30BAHUEY.

O6opyioBaHUE: KOJUIEKIMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMU OKPACKH,
Ha0Op IUIONOB U CeMsiH, KoyuieKius «[Ipumepsl 3alUTHBIX MPUCIIOCOOJICHUN Y
KUBOTHBIX», MOZENb «OCHOBHBIE HAIPABIEHUS 3BOJIIOIUNY, 0O0BEMHAs MOJEIb
«CTpoeHue ToJIOBHOTO MO3ra TO3BOHOYHBIX).

buoreorpapuueckas kapra wmwupa, KoJuleKIus «POpMBI COXpPaHHOCTU
MCKOMAEMbIX JKMBOTHBIX U pacTeHWil», Mojnenp ammmkauus «llepekpéct
XpOMOCOM», BIIaKHble Ipenaparbl «Pa3Butue Hacekomoro», «Pa3Butue
JATYWIKW», MUKponpenapat «Jpo3zodpuna» (Hopma, MyTaruu (pOpMbI KPbUILEB U
OKpPACKH Tena).

JlaGopaTopHblie M NpaKkTHYeCKHe padoThI:

JlaboparopHas pabora Ne 1. «CpaBHeHHE BHJIOB MO MOP(}OIOrHUECKOMY
KPUTEPHUIO.

JlaGoparopHas pabora Ne 2. «Onucanue npucnoCOOJEHHOCTA OpraHu3Ma U
€€ OTHOCUTENBHOTO XapaKkTepay.

Tema 2. Bo3HUKHOBeHHEe U Pa3BUTHE KU3HU Ha 3emure.

JloHay4yHble TPENCTABICHHUS O 3apOKJICHUM >KM3HU. HayuHble THIOTE3bI
BO3HMKHOBEHHUSI >KM3HM Ha 3emiie: a0uoreHe3 W mnaHcnepMmus. XHUMHYecKas
HBOMIONUS. AOHMOTEHHBIM CHUHTE3 OpPraHUYECKUMX BEIIECTB W3 HEOPraHUYECKHX.
DKCNEpUMEHTAIIBHOE MMOATBEPKICHUE XUMUUECKON 3BOJIIOIMHY. HavdanbHble dTansl
ounonornyeckoi sBomoruu. ['unoreza PHK-mupa. @opmupoBanue mMeMOpaHHBIX
CTPYKTYP W BO3HHKHOBEHHME NPOTOKJIETKU. [lepBble KIETKH W KX 3BOJIIOLUS.
®opMUpOBaHUE OCHOBHBIX I'PYIII KUBBIX OPTaHU3MOB.

PasButne xu3Hu Ha 3emuie 1o 3pam u nepuonaM. Karapxein. Apxeickas u
nporepo3oiickas dpel. [lameosolickas spa U €€ MEepUOABl: KEMOPHUICKUH,
OPZIOBUKCKHH, CUITYPUNCKUN, IEBOHCKUH, KAMEHHOYTOJIbHBIN, IIEPMCKHUH.

Me3so30iickas 3pa 1 €€ epruoabl: TPUACOBBIN, FOPCKUI, MEJIOBOM.

KaliHo3zoiickas »3pa W €€ mnepuoAbl: MaJCOT€HOBbIM, HEOTE€HOBBIM,
AHTPOMOTE€HOBBIM.



XapakTepucTuKa KiIMMaTa M IeoJIOTHYECKHX IporeccoB. OCHOBHBIE 3Tallbl
HBOJIOLIUM PACTUTEIBHOIO W JKUBOTHOIO Mupa. ApoMOp(o3bl y pacTeHUNl U
XKUBOTHBIX. [T0osiBIIEHME, pacBET U BBIMUPAHUE TPYIII )KUBBIX OPraHU3MOB.

Cucrema OpPraHMYEcKOro Mupa Kak OTpaxeHue 3BoJtouuH. (OCHOBHBIE
CUCTEMATUYECKUE TPYIIbI OPraHU3MOB.

OBoJronys 4esioBeka. AHTPOITOJIOrUs KaK Hayka. PazBuTue npeacraBieHui o
IIPOUCXOXKJICHUN 4YeloBeKa. Meroasl M3ydeHHs aHTpornoreHesa. (CxoxcrBa u
pa3IuyMs 4eJI0BEKA U KUBOTHBIX. CHCTEMATHYECKOE MOJIOKEHUE YETTOBEKA.

HBuwxymme  cuibl  (pakTtophl) — aHTpomoreHesa.  HacnmeacTBeHHas
U3MEHYMBOCTb M €CTECTBEHHBI 0TOOp. OOIIeCTBeHHbI 00pa3 KU3HH,
W3TOTOBJICHUE OPYAUI TPyAQ, MBIIUICHHUE, PEYb.

OCHOBHBIE CTaMU U BETBU JBOJIIOLMU YEJIOBEKA: aBCTPAIONUTEKH, YemoBek
ymenslii, YenoBek mnpsaMoxomdmnii, YenoBek HeaHAEpTAIbCKHNM, YenoBek
pa3ymHblil. Haxonkum HMCKONaeMbIX OCTaTKOB, BpPEMsl CYIIECTBOBAHMS, 00JIaCTh
pacnpocTpaHeHus, 00bEM rOJIOBHOIO MO3ra, 00pa3 )KU3HU, OPYAUSL.

YenoBeueckre packl. OCHOBHblE  OOJbIIME  pachkl:  €BPONEOUIHAS
(eBpasmiickasi),  HErpo-aBCTpaJiouAHas  (PKBaTOpuaibHAasl),  MOHIOJOWUJHAs
(a3maTcko-amepuKaHckas).  UepTsl  MPUCHOCOOJEHHOCTH  MpEACTaBUTENEH
YEJIOBEUECKUX pac K YCJIOBHUSM CYIIECTBOBaHMWS. EIMHCTBO 4YeNOBEYECKUX pac.
Kputuka pacusma.

JlemoHncTpanum:

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

Tabmumer 1 cxembl: «Bo3uukHoBenue ComHeyHOM cHUCTEMBI», «Pa3Burue
opraHudeckoro wmwupa», «PacturenpHas kieTka», <«OKMBOTHas  KIIETKay,
«IIpokapuoTnueckass kinerka», «COBpeMEHHas CHUCTEMa OPraHWYECKOro MUpPAy,
«CpaBHEHHE AHATOMUYECKMX YEpPT CTPOCHMSI YEIOBEKAa U YEJTOBEKOOOpPAa3HBIX
00e3bsiH», «OCHOBHBIE Me€CTa NAJICOHTOJOIMYECKUX  HAXOJOK  IPEIKOB
COBPEMEHHOI0 4YeloBeKa», «llpeBHenmmue moam», «pesHue moaun», «llepsbie
COBPEMEHHBIE JION», «HenoBedecKrue pacs».

O6opynoBanue:  Mymsku  «I[Ipoucxoxxaenne — denmoBeka»  (OFOCTBI
aBCTPAJIONUTEKA, MUTEKAHTPONa, HEaHAEepTalblla, KPOMAHBOHIIA), CIJICTIKK WJIU
U300pKEHHUSI KAMEHHBIX OpYIud NEepBOOBITHOTO YeIoBeKa (KaMHHU-YOIIEPHI,
pyOuna, ckpebia), TeOXpoHOJIOTHUecKass Talnuma, Kouiekiusa «Dopmbl
COXPaHHOCTH UCKOIIAEMBIX )KMBOTHBIX M PACTEHUI».

JlabGopaTopHble U MpaKTHYECKHE PadoOThI:

[Tpaktuueckast padbota Ne 1. «M3yueHue MCKOMaeMbIX OCTATKOB PACTEHUM U
YKUBOTHBIX B KOJUIEKLIHSAX).



DKCKypcHsi «IBOJIOLUS OPraHMYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
Hay4YHBIN WJIM KpaeBeIUeCKUN My3eil).

Tema 3. Opranu3msl M OKpYysKaloias cpeaa.

DKOJIOrHs KaKk Hayka. 3aJa4yd ¥ pa3aeibl 3KOJOTHH. MeTOIbl SKOJIOTUYECKUX
UCCJIEIOBAHMI. DKOJIOTMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenbl oOuTaHUs OPraHU3MOB: BOJIHAsl, HAa3€MHO-BO3JYIIHAs, MOYBEHHA,
BHYTPUOPTAaHU3MEHHAS.

Okomornueckne (dakTopel. Krnaccudukamus skogorudeckux (HaKTOPOB:
abnoTnyeckue, OWMOTHYECKHME U aAHTPOIOreHHble. JIEHCTBUE HKOJIOTMYECKUX
(GhaKTOpOB Ha OPTAHU3MBI.

AOGuoTndeckue (HakTophl: CBET, TEMIIEpaTypa, BIaKHOCTb. DOTONEPUOAU3M.
[IpucnocoGnenusi OpraHU3MOB K  JIEUCTBUIO  a0MOTHYECKHX  (DAKTOpOB.
buosornueckne puTMBl.

buotnueckue (bakTophI. Bungsr OMOTHUYECKUX B3aMOICCTBUI:
KOHKYPEHLUS, XUIHUYECTBO, CUMOMO03 U ero ¢opMel. [lapazutusm, koonepanus,
MyTyaJlu3M, KOMMEHCAJIU3M (KBApTHUPAHCTBO, HAXJECOHUUYECTBO). AMEHCAIU3M,
HelTpanu3M. 3HayeHHe OUOTUYECKUMX B3aUMOJEWUCTBUN MJi CYLIECTBOBAHUS
OpPraHU3MOB B MIPUPOJHBIX COOOIIECTBAX.

DKOJIOTMYECKHE XapaKTepUCTUKH monyjsiuud. (OCHOBHBIE IOKa3aTeian
NOMYJSIUNA: YHCIECHHOCTh, IIOTHOCTh, POXKJIA€MOCTb, CMEPTHOCTb, IPHUPOCT,
Murpanus. J[MHaMuka 4ucI€eHHOCTH MOMYJISIUUA U €€ PeryJIsiusl.

JlemoHcTpanum:

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

Tabmuubl u cxemsl: kapta «Ilpupognsie 30HbI 3emun», «Cpeabl oOUTaHUS
opranusMoBy», «®Portonepuoanusm», «llomynsuum», «3aKOHOMEPHOCTH pOCTa
YUCJIICHHOCTHU TOMYJISAIMU HHPY30puu-Tyhenbkuy, «Ilumessie nemm.

JlabopaTopHbie U MpaKTUHYECKHE PadOThI:

JlaGopartopnas pabota Ne 3. «Mopdosnornyeckre 0COOCHHOCTH PACTEHUM U3
Pa3HBIX MECT OOUTaAHUS.

JlabopaTtopHas pabora Ne 4. «BnusiHre cBeTa Ha pOoCT U Pa3BUTHE YEPEHKOB
KOJIeycay.

[Tpaktrueckast padbota Ne 2. «IloncyéT NI0THOCTH NOMYJISIUUNA Pa3HbIX BUIOB
pacTeHum».

Tema 4. CooOmecTBa ¥ 3K0JI0rH4eCKHe CUCTEMBI.

CoobmiecTBOo opraHuzMoB — OuoueHo3. CTpyKTypbl OHOIIEHO3a: BHUIOBas,
MPOCTpAHCTBEHHAs, Tpoduueckass (muiieBas). Buapl-momuHantel. CBsA3M B
OHOIIEHO3E.

Dkonornueckue cucrembl (3kocucreMsbl). [loHsaTne 00 »sKocucTemMe W
ouoreoneHo3e. DOyHKIMOHAIBHBIE KOMIIOHEHTBI 3KOCHCTEMBI: MPOAYLEHTHI,



KOHCYMEHTBI, peAyleHTbl. KpyroBopoT BEUIECTB U MOTOK HEPrUU B HKOCHUCTEME.
Tpoduueckue (muieBble) YPOBHU HKOCUCTEMBbI. [luileBble 1EMUW W CETH.
OcHOBHBIE TOKa3aTeIu HKOCUCTEMBbI: OMoMacca, MNPOAYKIUS. DKOJIOTHYECKHE
OUPAMUIBL:  TPOAYKIMHM, YHCICHHOCTH, Omomacchl. (CBOHCTBA 3KOCHCTEM:
YCTOMYMBOCTb, CAMOPETYJIALMS, pa3BuTue. CyKIEecCHs.

[IpupoHbie PKOCUCTEMBI. DKOCUCTEMBI 03EP U peK. DKOCHCTEMa XBOWHOTO
WM IIUPOKOJIUCTBEHHOTO Jieca.

AHTpPONIOrE€HHBIE  IKOCUCTEMBI.  ATPO3KOCHCTEMBI. Y POOIKOCHCTEMBI.
buonornyeckoe u X0391CTBEHHOE 3HAUEHHE arpO3KOCUCTEM B YPOOIKOCUCTEM.

buopasznooOpasue kak (akTtop ycroWunBocTH dKocucTteM. CoxpaHEHHE
OMOJOTMYECKOro pazHooOpasus Ha 3emiie.

VYuenne B. U. Bepnaackoro o Ouocdepe. I'panuiipl, coctaB U CTpyKTypa
ouocdepnl. KuBoe BemecTBO u ero ¢GyHkuuu. OcodbeHHOCTH Ouocdepbl Kak
I00aNbHOW 3KOCUCTEMBI. J[MHaMHuYeckoe paBHOBecM€ M oOpaTHas CBS3b B
ounocdepe.

KpyroBopots! BemiecTB 1 OMOr€OXUMHUYECKHE LIUKIIBI 3JIEMEHTOB (yriepoaa,
a30Ta). 30HAIBHOCTh OMoc(epbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Ouochepe 3emiin. AHTPONIOTCHHbIE U3MEHEHHUS B Orocdepe.
['1o6anbHbIE YKOIOTHYECKUE TIPOOIIEMBI.

CocyiecTBoBaHue IPUPOIBI " 4eJIOBEYECTBA. Coxpanenue
Onopa3zHo0Opa3us Kak OCHOBa yCTOMYMBOCTU Ouochepsl. OCHOBA palliOHAIBHOTO
VIOPABJICHHUS MPUPOJHBIMU pPECypcaMM M HX HUCHOJIb30BaHuE. JlocTuxkeHus
OMOJIOTMU U OXpaHa MPUPOJIbI.

JlemoncTpanum:

[Toptpetsi: A. [Ix. Tencnu, B. H. Cykaués, B. 1. BepHaackuii.

Tabmuubr u cxemsl: «llumeBbie 1enu», «bUOIEHO3: COCTaB U CTPYKTYypay,
«IIpuponnbie coobmiecTBa», «llenmn nuTanusy», «IKoJOTHYECKass NUPAMHUAAY,
«buocdepa u yenoBek», «IKOCUCTEMA IIUPOKOIUCTBEHHOTO JIECa», « IKOCUCTEMA
XBOMHOTO  Jieca», «buorneHo3d BomoéMa», «ArporeHo3», «lIpumMepHsbie
AHTPOIIOTEHHBIE  BO3JCWCTBHS Ha IpUpoAy», «BaxHeWmme WMCTOYHUKHU
3arpsA3HEHUs] BO3AYyXa M IPYHTOBBIX BoA», «IlouBa — BayKHEWIIasi COCTABIISIONIAS
ounochepr», «DakTophl Aerpaganuu mnousy, «llapHukoBbiil 3pdex», «DPakTopsl
paIMoOaKTUBHOIO 3arpsi3HeHus Ouocdepnl», «OOmas cTpykTypa Ouochepb»,
«Pacnipoctpanenne xu3Hu B Ouocdepe», «O30HOBBI dKpaH OuochepsD,
«KpyroBopot yriepozaa B Ouocdeper», «Kpyropopot azoTa B Ipupoae».

O6opynoBanue: MoJielb-anmuiKanus « TUudHbIe OUOIIEHO3bI», TepOapuii
«PacTtutenbHble coobIIeCTBaY, KoJuieKuun «buoiienos», « Bpenurenu BaxxHeUImux
CEJIbCKOXO3SIICTBEHHBIX ~ KYJIbTYp», TepOapuu M KOJUJIEKIMH pAcCTeHUH W
YKUBOTHBIX, MPUHAJJIEKAIINE K Pa3HbIM 3KOJIOTMYECKHM TpPYIIIIaM OJHOTO BHIA,



Kpacnass kuura Poccuiickoii ®denepanuu, H300paKeHHS OXPaHIEMBIX BHJIOB
pacTeHUI U )KUBOTHBIX.

INDIAHUPYEMBIE PE3VIJIbTATBI OCBOEHMA IIPOITPAMMBI 11O
BMOJIOTUN HA  BA30BOM  VYPOBHE CPEAHEI'O  OBIIET'O
OBPA30OBAHIA

Cormacho ®I'OC COO, ycranaBiauBarTcs TpeOOBaHUA K PE3yJIbTaTaMm
OCBOGHHs  OOy4alolMMHUCSH TMPOrpaMM  CpPEJHEro  oOlero oOpa3oBaHUS:
JUYHOCTHBIM, METAIIPEIMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIbTATbI

B cTpykType JIHMYHOCTHBIX PE3YJbTATOB OCBOCHHUA TIpeamera «buomorusy»
BBIJICJICHBI CIICAYIONINE COCTABIIAIONINE: OCO3HAHHWE O00YYaIOIIMMUCS POCCHHCKON
rPaXJaHCKOW UAECHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEIBHOCTH
U CaMOONpPEACJICHUIO, HaJlWyuMe MOTHUBAllMM K OOydYeHHI0  OuOJOoTruH,
I[eJICHANpPAaBICHHOE pPa3BUTHE BHYTPEHHHMX YOEXIEHWM JIMYHOCTH Ha OCHOBE
KIIFOYEBBIX IICHHOCTEH M MCTOPUYECKUX TPAJAMIIUN pa3BUTHS OHOJOTHUYECKOTO
3HaHUs, TOTOBHOCTh M CMOCOOHOCTh OOYYaroIIUXCsl PYKOBOJCTBOBAThHCS B CBOEH
JESITEIbHOCTH [I€EHHOCTHO-CMBICJTIOBBIMH ~ YCTAHOBKAMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO0  00pa30BaHMs, HAJIMYME OKOJOTHUYECKOTO ITPaBOCO3HAHMS,
CITIOCOOHOCTH CTaBUTH 1LICJIA U CTPOUTH KU3HCHHBIC TUTAHBI.

JIMYHOCTHBIE PE3YJIbTAThl OCBOCHUS Npeamera «bHOJIOTHS) JOCTUTAIOTCS B
€IUHCTBE Y4YEOHOM U BOCIHUTATEIHHOM JEATEIBHOCTM B COOTBETCTBUU C
TPAJIULIMOHHBIMU POCCUMUCKUMHU COLUOKYJIBTYPHBIMUA, HICTOPUUYECKUMH U JyXOBHO-
HPABCTBEHHBIMU IICHHOCTSIMH, IPUHSATHIMA B OOINCCTBE MpaBUIaMHU M HOpMaMU
MOBEJICHUSI W CIOCOOCTBYIOT IIpOIleccaM CaMOIIO3HAHHWS, CAaMOBOCIIMTAHHS U
CaMOpA3BUTHUSA, PpA3BUTHUS BHYTPECHHEHW TMO3ULMUU JIMYHOCTH, NATPUOTHU3MA,
YBAXKEHUS K 3aKOHY M MPABOMOPSAKY, YEIOBEKY TPyJa U CTApIIEMy MOKOJICHUIO,
B3aMMHOTO YBa)XKCHUS, OEPEKHOTO OTHOIIEHUSI K KYJIbTYPHOMY HACIEIUI0 U
TPAAUIUSAM MHOTOHAIMOHAILHOTO Hapoja Poccuiickon denepanuu, Opupoae U
OKpYKaroUIEn cpelie.

JInyHOCTHBIE pe3yibTaThl OCBOEHHUsI ydeOHoro mpeamera «buosorusy
JIOJKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTH 00YUYaIOIIUXCSl PYKOBOJICTBOBAThCS
chOpMHUPOBAHHON BHYTPEHHEW TO3WIIMEH JIMYHOCTH, CHUCTEMOW I[€HHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSM POCCHMCKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOIO



ONbITA U OMNbITA AEATEIBHOCTU B MPOLIECCE pean3alii OCHOBHBIX HaIlPaBIICHUI
BOCIIMUTATENBHOUN AESITENBHOCTH, B TOM YHUCJIE B YACTH:
1) rpaaIaHCKOro BOCIMTAHMS:

c(OpMUPOBAHHOCTH TPAKIAHCKON MO3UIIMK 00YUYaIONIErocsi Kak aKTUBHOTO U
OTBETCTBEHHOT'O YWJIEHA POCCUKCKOTO OOIIECTBA;

OCO3HAaHME CBOMX KOHCTUTYIMOHHBIX IIpaB U OOSI3aHHOCTEH, YBa)KEHHE
3aKOHA U MPaBOIOPSAIKA;

FOTOBHOCTh K COBMECTHOM TBOPYECKOM JAESATENBHOCTH NPU CO3JIaHUU
y4€OHBIX MPOEKTOB, PEIICHWN YYE€OHBIX M MO3HABATEJBHBIX 3a/a4, BBINOJHEHUU
OMOJIOTMYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMNpPEACNATh COOCTBEHHYIO IMO3UIIMIO TI0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHHUE YUYUTHIBATh B CBOMX JACHCTBHUSIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aMMO/ICHCTBUS JIIOJICH C Pa3HBIMU YOCKICHUAMU, KYJIbTYPHBIMU LICHHOCTSIMU U
COIIMATIBbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B IIPOLECCE COBMECTHOIO BBIITOJIHECHHMS
y4eOHBbIX, TO3HABAaTEIbHBIX M UCCJIENOBATEIBCKUX 3a7a4, YBAKUTEIHLHOTO
OTHOUIEHUS! K MHEHHUIO ONIOHEHTOB MpHU OOCYXIECHHH CIIOPHBIX BOIIPOCOB
OMOJIOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMaHUTapHOM U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTD POCCHICKON rpaXJaHCKOU WJIECHTUYHOCTH,
NaTpUOTHU3Ma, YBAXKEHHUS K CBOEMY HApOJy, UYBCTBA OTBETCTBEHHOCTH IEpe[
PonuHol, ropmoctm 3a CBOM Kpad, CBOKO PoauHy, CBOM S3BIK U KYJIBTYpY,
IIPOIJIOE U HACTOSIIIEE MHOIOHAIMOHAIBHOr0 Hapoaa Poccny;

LIEHHOCTHOE OTHOILIEHHUE K MPUPOJHOMY HACJIEAUIO0 U MaMSATHUKAM IPUPO/IbI,
JTOCTHKEHHUSIM Poccun B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPY/IE;

CIIOCOOHOCTh OLIEHHMBATh BKJIAJ POCCHUICKHUX YYEHBIX B CTAHOBJIEHUE H
pa3BuTHE OMOJIOTHMH, TOHMMAaHHUS 3HAYEHUS OWOJIOTMM B TIO3HAHUU 3aKOHOB
IPUPOJIbI, B dKU3HU YEJIOBEKA M COBPEMEHHOI'0 OOIIECTBA;

ujaeiHas yOeXIEHHOCTh, TOTOBHOCTh K CIyKE€HHIO U 3amure OredecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAbOY;

3) 1IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

OCO3HAHUE IYXOBHBIX IECHHOCTEHW POCCUICKOT0 HAPOa;

c(OpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MOBEICHUS;

CIIOCOOHOCTh OIICHUBATh CHUTYallMI0 U MPUHUMATh OCO3HAHHBIE PEIICHMS,
OPUEHTHUPYSCH HA MOPATHbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMYMBOr0O OyAYyIIEro;



OTBETCTBEHHOE OTHOIIEHHE K CBOMM POJAUTENSIM, CO3/JaHUIO CEMbH HAa OCHOBE
OCO3HAHHOTO TPHUHATUS LIEHHOCTEH CEMEMHOW >KM3HM B COOTBETCTBHM C
TpaauLUsIMU Hapo 0B Poccuu;

4) 3cTeTHYECKOr0 BOCTIMTAHMA:

ACTETUYECKOE OTHOIICHHE K MHUPY, BKJIIOYas ICTETUKY ObITa, HAYYHOTO W
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPY/a, OOIIECTBEHHBIX OTHOILICHUN;

MOHUMAaHUE YMOIIMOHATILHOTO BO3/IEHCTBUS KUBOU MIPUPOIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQKEHHIO B Pa3HBIX BHJIAX HMCKYCCTBA, CTPEMJICHHE
IPOSIBIISITH Ka4eCcTBa TBOPUECKOM JINYHOCTH;

5) ¢usznueckoro BocnuTaHusA, GOpMHUPOBAHMS KYJIbTYPbl 3/10POBbSl U
IMOIUOHAIBHOIO 0J1ArONOTyYHs:

NOHMMAaHUE W peaju3alus 3J0pOBOTO W 0€30MacHOro o0pasza KU3HU
(3m0poBOE  TUTaHWE, COOJIIOJIEHHE TUTMEHWYECKHX TMpaBWJI U HOPM,
cOamaHCHUpPOBAaHHBIA PEXUM 3aHATHH W OTAbIXa, peryispHas Quandyeckas
aKTUBHOCTb), OEpEKHOT0, OTBETCTBEHHOI'O M KOMIIETEHTHOI'O OTHOIIEHHUS K
COOCTBEHHOMY (PU3NYECKOMY U IICUXUYECKOMY 370POBbIO;

NOHMMAaHWE IIEHHOCTU TPaBUJ HMHIMBUIYAJBHOTO U  KOJUIEKTUBHOIO
0€30I1acHOTO MOBEJICHHS B CUTYAIIHSIX, YIPOXKAIOIINX 3J0POBBIO U KU3HU JIIOCH;

OCO3HAHUE TOCJIEACTBUN U HEMPUSATUS BPEIHBIX MPUBBIYCK (YMOTpeOICHUs
aJIKOTr0JIsl, HAPKOTHKOB, KYpPEHHS);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTB K TPY/ly, OCO3HaHHE LIEHHOCTU MacTEPCTBA, TPYA0II00HE;

TOTOBHOCTh K AKTHBHOW JEATEIHbHOCTH TEXHOJOTWYECKOW W COIMAIbHOU
HAIPaBIEHHOCTH, CIIOCOOHOCTh WHUIIMUPOBATH, IIAHUPOBATH M CaMOCTOSITEITHHO
BBITNIOJIHATH TaKyIO JESTEIbHOCTD;

UHTEpEC K pa3inyHbIM chepaM MpodhecCHoHATbHON JesTeNIbHOCTH, YMEHUE
COBEpILIATh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud H  pealu30BbIBATH
COOCTBEHHBIC KHU3HEHHBIE TUTAHBI;

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

7) 3K0J10TrM4eCKOr0 BOCIIUTAHUS:

HKOJIOTUYECKU LEJIECO00pa3HOE OTHOIIEHHE K MPUPOJAE KaK HCTOYHHKY
YKU3HU Ha 3eMJie, OCHOBE €€ CYyIleCTBOBAHUS;

NOBBIIICHHE YPOBHS SKOJOTMYECKOM KYyJIbTYphl: MPHOOPETEHUE OIbITa
IUIAHUPOBAHMUSI TOCTYNKOB M OICHKM MX BO3MOXHBIX TOCIEACTBHMA Jif
OKPYKAIOIIEN CPELBI;

OCO3HAaHHME TJI00aTBHOrO XapakTepa 3KOJIOTMYECKHX MpoOJeM M IMyTed HuX
pEIlIeHNUS;



CIOCOOHOCTh MCHOJb30BaTh IPUOOpETacMble IPU U3YYEHHUU OMOJIOTrUU
3HaHUS W YMEHMsSI MpPU PELICHUU NpoOJeM, CBA3AHHBIX C PALMOHAIBHBIM
IPUPOJIONOIB30BAaHUEM  (COOJIIOJICHUE  MpaBUI  TOBEJIEHUS B  IPUPOJE,
HaIlpaBJICHHBIX HA COXPAaHEHUE PABHOBECHS B HKOCHUCTEMAX, OXpPaHy BHUIOB,
aKocucTeM, orochepsr);

aKTUBHOE HENpUIATHE JEHUCTBUN, MNPUHOCALIUX Bpel  OKPYKAIOIIEH
IPUPOJIHON cpelie, YMEHHE NPOTHO3UPOBATH HEOJATONPHUATHBIE HKOJIOTUYECKUE
NOCJIEICTBUS MPEANPUHUMAEMBIX AEHCTBUN U NPEIOTBPAILATH UX;

HaJIM4HUE PA3BUTOIO 3KOJIOIMYECKOT0 MBIIUICHHUS, IKOJIOTMYECKON KYIbTYpHI,
OIbITa NEeSATEIbHOCTH HKOJIOTMYECKOM HaIPaBJIEHHOCTH, yMEHUS
PYKOBOJCTBOBATbCS MMH B ITO3HABATEJIBHOM, KOMMYHHMKAaTUBHOM WM COLMAIBHOU
IIPaKTUKE, TOTOBHOCTH K YYaCTHIO B IIPAKTUYECKOM EATEIBHOCTH YKOJIOTUYECKON
HaIlPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOI'0 ITO3HAHUSA:

c()OPMUPOBAHHOCTb MMPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HayKH M OOILECTBEHHOW NMPAKTHKH, OCHOBAHHOT'O HA JAMAJIOre
KYJIBTYp, CHOCOOCTBYIOILIEIO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUPE;

COBEPILIEHCTBOBAHHUE SI3BIKOBOW M YHUTATENbCKON KYJBTYpbl Kak CpeIcTBa
B3aMMOJICUCTBUS MEXY JIIOABMU U TIO3HAHUS MUPA;

NOHMMaHUE creun@uKy OMONOTMM KakK HayKH, OCO3HaHUS €€ poju B
(OpMHUPOBAHMN PALMOHAJIBHOIO HAYYHOI'O MBIIUIEHUS, CO3JaHUU LIEJIOCTHOTO
NpeACTaBICHUs] 00 OKpYXKalolleM MHpE KaK O €AUHCTBE MPHUPOJIbI, YeIOBEKa U
oOlIecTBa, B MMO3HAHUM NPHUPOAHBIX 3aKOHOMEPHOCTEH M pEIICHUHU MpodsieM
COXpaHEHUs! IPUPOAHOIO PABHOBECHS,

yOexAEHHOCTh B 3HAYUMOCTU OHOJIOTUM JJIi COBPEMEHHOM IMBUIIM3ALINU:
o0ecrieueHrss HOBOTO YpPOBHSI Pa3BUTHS MEIWLMHBI, CO3JaHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX pEelIaTh PECypCHble  MPOOJEMBbl  Pa3BUTHS
YEJI0BEYECTBA, MMOMCKA MyTe BBIXOAA U3 II100aJIbHBIX SKOJOTHYECKUX MPOOJIeM U
o0ecrieyeHuss  Mepexoja K  YCTOMUYMBOMY — Pa3BUTHIO,  PAlMOHAIBLHOMY
UCIIOJIb30BAHUIO MPHUPOJIHBIX PECYPCOB U (HOPMHUPOBAHHIO HOBBIX CTaHIApTOB
KU3HY;

3aMHTEPECOBAHHOCTh B TMOJYYEHUU OHOJOTMYECKUMX 3HAHUM B LEJAX
NOBBIIICHUS OOIIE KyJNbTYphl, €CTECTBEHHO-HAyYHOW TI'pPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKITMOHAJIILHOW TPaMOTHOCTH oOydJaronuxcs, (Gpopmupyemoi
IpU U3y4eHUH OHOJIOTHH;

NOHUMAaHUE CYIIHOCTU METOJIOB MO3HAHMS, UCIIOJIb3YyEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH HCIIOJNb30BaTh TMOJy4yaeMble 3HAHUS [UJIsS aHalu3a |
OOBSCHEHHUS SIBIIEHUN OKPYXKAIOLIEro MUpPA U MPOUCXOASAIIMX B HEM M3MEHEHUH,



yMEHUE JieflaTh OOOCHOBAHHBIE 3aKJIIOYEHHS Ha OCHOBE HAy4yHbIX (DAKTOB U
MMEIOIIUXCS JAaHHBIX C LIEJIIO MOJIyYEHUS JOCTOBEPHBIX BBIBOOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJOTUYECKUE 3HAHMS JUIs
perieHus Mpo0JIeM B peabHBIX KU3HCHHBIX CUTYAITUsX;

OCO3HAHWE LEHHOCTH HAYYHOW JIE€SITEIbHOCTH, TOTOBHOCTH OCYLIECTBJISTH
IPOEKTHYIO U UCCIIEIOBATEIBCKYIO IESITEIbHOCTh UHIUBUYAJIbHO U B TPYIIIIE;

TOTOBHOCTh M  CIIOCOOHOCTH K  HENPEpPhIBHOMY  OOpa30BaHHUIO |
caMOOOpa30BaHUIO, K AKTUBHOMY TMOJYYEHUIO HOBBIX 3HAHWU MO OHOJOTHM B
COOTBETCTBHHU C KM3HEHHBIMU MOTPEOHOCTAMM.

METAIIPEJMETHBIE PE3YJIBTATBI

MeTtanpenMeTHble pe3yiabTaThl OCBOCHUSI yueOHOTO mnpeameTa «buomorus
BKJIIOYAIOT: 3HAYMMbIe i (OPMHPOBAHUS MHUPOBO33PEHUSI O0yUYaIOIIMXCS
MEXIMCIUIUITMHAPHBIE (MEXMIPEIMETHBIC) OOIEHAYYHBIC MOHITHS, OTPAKAIOUIUE
IEJIOCTHOCTh HAy4YHOM KapTUHBI MuUpa U CHeUU(PUKY METOJIOB IO3HAHUA,
UCIIOJB3YEMbIX B €CTECTBEHHBIX HayKax (BEILIECTBO, SHEPTHs, SBJICHUE, MPOIECC,
CUCTEMa, Hay4yHbIN (akT, MPUHIUII, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
uccieoBaHue,  HaONIOJleHHe, W3MEpPeHHE, OKCIEPUMEHT U JAPYTHX),
YHUBEpCAJIbHbIE y4eOHBbIE JeHCTBUS (IIO3HABATENIbHbIE, KOMMYHHUKATHUBHBIC,

PETYJISITUBHBIE), 00ecIreynBaroIne dbopmupoBaHue (yHKUIHOHATBHOM
IPaMOTHOCTH M COLMAJIbHOM KOMIIETEHIIMM OOYyYaroluxcs, CIHOCOOHOCTh
oOyuaroumxcs UCIIOJIB30BAaTh OCBOCHHBIE MEXAUCIUIUIMHAPHBIE,

MHUPOBO33pEHUYECKUE 3HAHMSI W  YHUBEpCaJbHble ydeOHblE JEHCTBHUS B
ITO3HABATEIILHON U COLMAIIBHON MPAKTHKE.

MeTtanpenMeTHbIe PE3yJIbTaTbl OCBOCHMSI MPOTPAMMBI CPEIHEro OOIIEero
00pa30BaHMsI JOJIKHBI OTPAXKATh:

OBaanenue YHHMBEPCAJIbHBIMH y4eOHBIMU NM03HABATEJbHBIMH
NEeHCTBUSIMM:

1) 0a3oBble JJOrHYecKue JeCTBUSI:

CaMOCTOATENBbHO  (QOpMYyJIHMpPOBAaTH W aKTyallU3UpOBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh IMPU OCBOCHWHM 3HAHUW NPHUEMBI JIOTMYECKOTO MBIIUICHHUS
(ananuza, cCUHTE3a, CPaBHEHUSI, KJIaccu(pUKaIi, 0000IEeHUs ), PACKPBIBATH CMBICI
OMOJIOTUYECKUX MOHATUM (BBIAENATh UX XapaKTEepHbIE NMPHU3HAKH, YCTAHABIMBATH
CBSI3U C IPYTUMH MTOHATUSAMH);

ONpENENATh LENu JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUH HX
JOCTH>KEHHSI, COOTHOCUTD PE3YJIBTATHI AEATENBHOCTH C TOCTABICHHBIMU LIETSIMU;

UCIIOJIb30BaTh OMOJIOTUYECKHUE MOHATUA JUIsl O0BsICHEHUS (DAKTOB U SIBJICHUMN
YKUBOU NIPUPOLBI;



CTPOUTH JIOTMUECKHE pacCyX IAeHUs (MHIYKTUBHbIC, JEAyKTHUBHBIE, IO
aHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B PACCMATPUBAEMBIX
SBJICHUSIX, (DOPMYJIMPOBATH BHIBOJIBI U 3aKIIOUEHUS;

MPUMEHSTh CXEMHO-MOJICIIbHBIC cCpeacTBa A TpeICTaBJICHUS
CYIIECTBCHHBIX CBS3€M M OTHOIICHUU B M3y4aeMbIX OMOJIOTMUYECKHUX OOBEKTax, a
TaKK€  MPOTUBOPEUMU  Pa3HOrO0  poOJAa,  BBISIBICHHBIX B Pa3IMYHBIX
MH(OPMAIMOHHBIX UICTOYHUKAX;

pa3pabaThiBaTh IUIAH PEIICHHS] MPOOJIEMBbI C YYETOM aHAIM3a WMEIOIIUXCS
MaTepuaIbHBIX U HEMaTepUaIbHBIX PECYPCOB;

BHOCHTH KOPPEKTHBBI B JCSITEIbHOCTD, OIICHUBATh COOTBETCTBUE PE3YIHTATOB
LEJSIM, OLIEHUBATh PUCKH MOCIEACTBUMN JAESITEIbHOCTH;

KOOPJIMHUPOBaTh W  BBINOJHATH pabOTy B  YCJIOBHUSIX  PEATbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aMMOJICHCTBHS,

pa3BUBATh KPEATUBHOE MBIIIJICHHUE MTPH PEIICHUH KU3HEHHBIX TIPOOIIEM.

2) 0a30BbI€e MCCIIEI0BATEIbCKHE AeiiCTBUA:

BJIAJICTh HABBIKAMH y4E€OHO-UCCIIEIOBATEIBCKON U MPOESKTHOM S TEIBHOCTH,
HaBbIKAMHU  paspelieHuss npoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITETFHOMY TIOMCKY METOJIOB PELICHHsI MPAKTUIECKUX 3a/1a4, IPUMEHEHHUIO
pa3IMYHBIX METOJIOB MO3HAHUS;

WCIIOJIb30BaTh PA3IMYHBIE BHUJBI JCSITEIBHOCTH IO TOJYyYEHUIO HOBOTO
3HAHMS, €r0 HWHTEPHpeTalnH, MPeoOpa3oBaHUI0 U TMPUMEHEHHIO B YYEOHBIX
CUTYaIUsIX, B TOM YHUCJIC TIPU CO3JaHUH YIEOHBIX M COITMAIBHBIX MTPOEKTOB;

(GbopMHpOBaTh HAYYHBIA TUI MBIIUICHUS, BIAJAETh HAYYHON TEPMHUHOJIOTHUEH,
KJTFOUEBBIMU MTOHATUSIMHU U METO/IAMH;

CTaBUTh W (OpPMYIUPOBaTh COOCTBEHHBIC 3a7ayll B 00pa30BaTEILHOM
NESATETLHOCTH U KU3HCHHBIX CUTYaIIUSIX;

BBISIBJISITH TPUYMHHO-CIICACTBEHHBIE CBSI3M W aKTyaJIM3MpOBaTh 3a/auy,
BBIIBUTATh TUNOTE3Yy €€ pelieHHs, HAaXOAUTh apryMEHTHI Ui JI0Ka3aTelbCTBa
CBOMX YTBEPKJICHHM, 3a/1aBaTh MapaMETPhbl U KPUTEPUU PEIICHHUS;

aHAIM3UPOBAaTh TIOJNYYCHHBIE B XOJE PEIICHUS 3aJaydl  pPe3yJIbTaThl,
KPUTHUYECKU OIIEHUBATh UX IOCTOBEPHOCTH, MPOTHO3UPOBATh M3MEHEHUE B HOBBIX
YCIOBUSIX;

JaBaTh OIICHKY HOBBIM CHTYAIIUSIM, OIIEHUBATH MMPUOOPETEHHBIHN OITBIT;

OCYILECTBIISTh IEJICHAIIPABICHHBIN MOUCK TEpeHOca CPEeICTB U CIOCOOOB
JEeNUCTBUS B MPOGECCHOHANBHYIO CPEy;

yYMETh TMEPEHOCUTh 3HaHWS B TO3HABATEIBHYIO U TPAKTHUECKYIO 00JacTd
KU3HEICITCIbHOCTH;

yYMETh UHTETPUPOBATh 3HAHUSA U3 PA3HBIX MPEIMETHBIX 001acTeH;



BBIIBUTaTh HOBBIE WJIEU, NpEUlaraTh OPUTMHANbHBIE MOJAXOAbI M PELICHHUS,
CTaBUTb NMPOOJIEMBI U 331a4H, TOIMYCKAIOIINE AbTEPHATUBHBIC PELICHMUS.

3) pabora ¢ uHpopmManmeii:

OpPUEHTHPOBATHCS B PA3TUYHBIX HCTOYHUKAX MHPOpMAINK (TEKCTE Y4eOHOTO
nocoOusi, HAyYHO-TOMYJISAPHOW JUTEeparype, OHOJOTHYECKUX CIOBapAX U
CIpaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHbIX, B VIHTepHETe), aHAJIM3UPOBATh
UH(POPMAILIMIO pa3IMYHbIX BUIOB U (POPM IpECTaBICHUS, KPUTUUECKU OLIEHUBATh
€€ T0CTOBEPHOCTh U HEMTPOTUBOPEUHBOCTb;

dbopMyIUpOBaTh 3aMpPOCHl U MPUMEHATH PA3JIUYHBbIE METOIbI MPU TOUCKE U
orbope Omosornyeckol MHGOpMalMu, HEOOXOIUMOU IS BBIMOIHEHHUS y4eOHBIX
3ajay;

npuoOpeTaTh ONBIT HCIOJIb30BAaHUS HH(POPMAILIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHIA, COBEPUIEHCTBOBATh KYJbTYpPYy aKTHBHOT'O MCIIOJIb30BAHUS PA3JIMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMaIbHYIO  (GOpMYy  IpEACTaBICHUS
Oouonornyeckor uHbopmaiuu (cxembl, rpaduky, TUarpaMMbl, TAOIHIIbI, PUCYHKH
¥ JIpyroe);

UCIIOJIb30BaTh HAy4YHbIM A3BIK B KayecTBE CpeAcTBa NpH paboTe C
OMOJOrMYeckoM HH(POpMALME: MPUMEHATh XHUMHYECKHE, (PU3HUECKHE U
MaTeMaTHUYeCKUE 3HAaKM U CUMBOJIbI, (hopMyibl, aOOpeBHATYypy, HOMEHKIATYpY,
UCIONB30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJMYECKHE  CPE/ICTBA
HaIJISTHOCTH;

BJIAJE€Th  HABBIKAMM  paclo3HaBaHWsd M 3allUThl  MH()OpManuw,
MH(OPMAIIMOHHOW 6€30MaCHOCTH JINYHOCTH.

OBgiaieHHe YHHBEPCAJIbHBIMA KOMMYHUKATUBHBIMH el CTBUSIMM:

1) o61enme:

OCYUIECTBJISATH KOMMYHUKAILIMK BO BCeX c(hepax KM3HU, AKTUBHO y4aCTBOBATh
B JMAJIOTe€ WM JUCKYCCHUU O CYIIECTBY OOCYXaaemMoil TeMbl (YMEHHE 3aJaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXIEHUS OTHOCHUTEJIBHO BBINOJHEHUS MpearaeMon
3aJ1a4y, YYUTBIBATh MHTEPECHl U COIJIACOBAHHOCTh MO3ULHNA APYIMX yYaCTHHUKOB
JIAAJIoTa WA IUCKYCCUU);

pacno3HaBaTh HeBepOaJbHBIE CpeAcTBa OOIIEHUSA, T[OHMMATh 3HAYEHUE
COLIMAJIBHBIX 3HAKOB, MPEINOCHIJIOK BO3HUKHOBEHUS KOH(JIMKTHBIX CUTYyaluH,
YMETb CMAT4YaTh KOH(M)IUKTHI U BECTU MIEPErOBOPHI;

BJIAJIETh PA3IMYHBIMH CHOCOOaMM OOILEHUS U B3aUMOJIECHCTBUS, MOHUMATh
HaMEpEeHUs IPYTuX JIOJEeH, MPOSIBIATh YBAKUTEILHOE OTHOILLIEHUE K COOECEAHUKY
U B KOPPEKTHOU Gopme hopMyaupoBaTh CBOM BO3PAKEHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHHS C HCIOJIb30BaHUEM
A3BIKOBBIX CPEJICTB.



2) coBMecTHAas AesiTeJIbHOCTD:

MIOHMMATh U KMCHOJIb30BaTh NMPEUMYIIECTBA KOMAHIHOW U WHIUBUILYAIBHOU
paboThI MPU PEIICHUH OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOUMOCTD
MPUMEHEHUS TPYITIOBBIX (DOPM B3aMMOJICHCTBUS NP PEIICHUN yIeOHON 3a/1a4u;

BBIOMpaTh TEMAaTUKYy M METOAbl COBMECTHBIX JEHUCTBUH € YYETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KAXKJIOTO YJIEHA KOJJIEKTUBA;

NMPUHAMATh 1M COBMECTHOM  JEATEIbHOCTH, OpPraHU30BBIBATH WU
KOOPJIUHUPOBATh ACHUCTBUA NO €€ INOCTHKEHHUIO: COCTABIJISITH IUIAH JCUCTBUM,
pacnpenensaTb poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYKIAThb pe3YJIbTaThl
COBMECTHOM padoThI;

OLICHMBATh KAauy€CTBO CBOEr0 BKJAJa WU KaXJOTO YYAaCTHUKA KOMAaHJIbl B
001t pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

MpejaraTb HOBBIE MPOEKTHI, OLUECHWBATH HAEU C TO3UIMA HOBU3HBI,
OPUTHHAJIBHOCTH, MPAKTUYECKON 3HAUYMMOCTH;

OCYIIECTBIIITH ITO3UTUBHOE CTPATErMYECKOE TMOBEICHUE B Pa3JIMYHBIX
CUTYaIUsIX, TPOSBIISITH TBOPYECTBO U BOOOpaKEeHUE, ObITh MHUIIMATHBHBIM.

OBJiaeHne YHUBEPCAJTbHBIMH PeryJSTUBHBIMHU JCHCTBUSIMMH:

1) camoopranusanms:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS [UJIs BBIABICHUS NpOOJEM U HUX
pelieHus B )KU3HEHHBIX U YYEOHBIX CUTYaIUAX;

BBHIOMpAaTh HAa OCHOBE OHWOJIOTMYECKHX 3HAHWUU I1I€JIEBbIE U CMBICIOBBIC
YCTAHOBKH B CBOMX JCHCTBHSX W MOCTYIKAaxX MO OTHOUIEHUIO K >KUBOUW MPHUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO0 OKPYKAOIIUX;

CaMOCTOSITEJIbHO OCYLIECTBIIATH IMO3HABATEIBHYIO JEATEIBHOCTh, BBISABIATH
po0JIeMBbl, CTaBUTh U (HOpMYyIHUpPOBAThH COOCTBEHHBIC 3a7a4i B 00pa30BaTEIbHOMN
JEATEIIbHOCTH M )KU3HEHHBIX CUTyalUsX;

CaMOCTOATENIHO COCTABJISITH IUJIaH pPELICHUS NpoOJieMbl €  YYETOM
UMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANIOUYTCHUM;

J1aBaTh OLIEHKY HOBBIM CHUTYalIHsIM;

pacIIMpATh paMKH Y4EOHOTO MpeaMeTa Ha OCHOBE JIMUHBIX MPEOYTECHUN;

JienaTh OCO3HAHHBIM BHIOOP, apTyMEHTHUPOBATH €r0, OpaTh OTBETCTBEHHOCTH
3a pEILICHHE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CrIocoOCTBOBaTh (OPMHUPOBAHUIO W TIPOSBICHUIO HIUPOKOW JPYAUIIUU B
pa3HbIX 00JIACTAX 3HAHUM, TOCTOSHHO TIOBBIIIATH CBOM OOpa3oBaTEIbHBIA U
KYJbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OIIEHKY HOBBIM CHUTYyallUsiIM, BHOCUTh KOPPEKTHUBBLI B JICSITEIHHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEISAM;



BJaJ€Th  HABbIKAMU  IIO3HABATEIbHOM  pediieKCMM KaK  OCO3HAHHUSA
COBEPIIAEMBIX JEHUCTBHUM M MBICIUTEIBHBIX INPOLECCOB, HMX pPE3ylbTaTOB H
OCHOBAHUI, MCNOJIb30BaTh NPUEMBI peQUIEKCUM NJIsl OLEHKU CUTyalluu, BbIOOpPA
BEPHOI'O PEILICHHS;

YMETb OILICHUBATh PUCKUM W CBOEBPEMEHHO IPUHUMATh DPELIEHUSA 110 HX
CHW)KCHMUIO;

IIPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPpM AaHAIN3E pEe3yJbTaTOB
NEATEIbHOCTH;

3) npuHATHE ce0d U APYIrUX:

IPUHUMATH ceOsl, MOHUMAsi CBOM HEIOCTaTKH U JOCTOMHCTBA,

IPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPU AaHAIN3E pE3yJbTaTOB
NEATEIbHOCTH;

IPU3HABaTh CBOE MPABO U NPABO JPYTUX HA OIINOKU;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP € MTO3ULIUU JPYTOro YeJOBEKA.

IMPEAMETHBIE PE3YJ/IBTATDBI

[TpenmeTrHble pe3yabTaThl ocBoeHus nporpamMmmel COO mo Ouonoruu Ha
0a30BOM ypOBHE BKJIIOYAIOT crienuduueckue 1 yueoHoro npeamera «buomorus»
HAy4YHbIE 3HAHUS, YMEHUS U CHOCOOBI JEHCTBUI 10 OCBOCHHIO, HHTEPIIPETAIIUN U
peoOpa30BaHUI0 3HAHWM, BUBI JAESITEIBHOCTH IO MOJIYYEHUIO HOBOIO 3HAHUS U
IPUMEHEHUIO 3HAHUI B pa3jMuYHBIX Y4E€OHBIX CUTYyallUsX, a TaKXKe B peasibHbIX
KU3HEHHBIX CUTYallUsX, CBSA3aHHbIX c Ouosiorueil. B mporpamme mnpenMerHbie
pe3yabTaThl MPEICTaBICHbI 10 TOJaM 00yUYeHHUsI.

[IpeameTHbIe pe3yNbTaThl OCBOCHUS ydueOHOro npeamera «buonorus» ¢ 10
KJlacce I0JKHBI OTPaXKaTh:

c(OpMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJOTHM B CUCTEME HAYyYHOTO
3HAaHUS ECTECTBEHHbIX HayK, B (OPMHUpPOBAaHMH COBPEMEHHON €CTECTBEHHO-
HAay4YHOM KapTHHbBl MHpAa M HAYYHOTO MHMPOBO33PEHHUS, O BKJIAJE POCCHUMCKUX U
3apyOEKHBIX YUYEHBIX-OMOJIOTOB B pa3BUTHE OHOJOTUH, (DPYHKIIMOHAIBHON
IPaMOTHOCTH Y€JIOBEKA JUIsl pELICHUS KU3HEHHBIX 3a/1a4;

YMEHHE PACKpbIBaTh COAEpKAHHE OHUOJOTMYECKUX TEPMHUHOB M IMOHSITHIMA:
KU3Hb, KJETKa, OpraHu3M, MeTabosu3M (OOMEH BELIECTB M TMpEeBpallCHUE
HHEPrUmn), TOMEOCTa3 (CaMOperyssiius), ypOBHEBass OpraHu3alis KUBBIX CUCTEM,
CaMOBOCHPOU3BECHHE (PENPOIYKIIMSA), HACIEACTBEHHOCTh, U3MEHYHBOCTb, POCT U
pa3BUTHE;

yMEHHE Hu3JIaraTb OWOJIOTMYECKHe TeOopuu (KJIETOYHas, XpOMOCOMHas,
MyTallMOHHAasl, LEHTpaJbHas JIOTMa MOJIEKYJISIpHON Ouosoruu), 3axoHsl (I
Menpens, T. Moprana, H. 1. BaBunioBa) u ydenus (0 LEeHTpax MHOrooOpasus H



MIPOUCXOXKJIEHUS KyJIbTYpHBIX pactenuit H. M. BaBuiioa), onpeaensarb rpaHUlibl
UX MPUMEHUMOCTH K KUBBIM CUCTEMAM;

yYMEHUE BJIAJIETh METOJIAMU HAYYHOTO MO3HAHUS B OMOJIOTUU: HAOIOIEHUE U
OINKCAaHUE >KUBBIX CHCTEM, MPOIIECCOB M SBICHUH, OpraHU3alus U MPOBEICHHE
OMOJIOTMYECKOTO  DIKCIEPUMEHTA,  BBIABIKEHHUE  TUIOTE3bl,  BBISBICHHUE
3aBUCUMOCTH MEX]y MCCIIElyeMbIMH BEJIMYMHAMU, OOBICHEHHE IMOITYYECHHBIX
pe3yibTaTOB, MCIOJIb30BAHHBIX HAYYHBIX MOHSATUH, TEOPUM W 3aKOHOB, YMEHHUE
JIeNIaTh BBIBOJIBI HA OCHOBAHWU TOJYYEHHBIX PE3yJIbTaTOB;

YMEHHE BBIJCIATH CYIIECTBEHHbIE MPU3HAKUA BUPYCOB, KIETOK MPOKAPUOT U
JYKapHoT, OJHOKIETOYHBIX W MHOIOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTHU
MPOLIECCOB: OOMEHA BEIECTB M MPEBpALICHUSI SHEPTUU B KJIETKe, (POTOCHHTE3A,
IJIACTUYECKOTO W SHEPreTHueckoro oOMEHa, XEMOCHMHTEe3a, MHTO3a, Meko3a,
OIJIOJJOTBOPEHMSI, PA3MHOXKEHHUSA, WHAMBUAYAIBHOTO DPAa3BUTHS  OpraHu3Ma
(oHTOTEHER);

YMEHHE MPUMEHATh MOJyUYEHHBbIE 3HAHUS A1 OOBSACHEHUS OMOJOTHYECKHX
IPOLIECCOB U SIBJICHUM, JJISl MPUHATHUS MPAKTUYECKUX PELICHUI B MOBCEIHEBHOMN
KU3HU C 1LeNplo obOecriedyeHus: 0e30IacCHOCTU CBOETO 3J0POBbsi U 3/I0POBbS
OKpPYXAaIOILUX JHOJEH, COOMI0IEHU HOPM IPaMOTHOIO MOBEACHUS B OKPYXKarolen
OPUPOAHON cpele, MOHUMaHUE HEOOXOIMMOCTH HCHOJb30BAHUS JTOCTUKEHUN
COBpEMEHHOW  Ouojoruu U OMOTEXHOJIOTUHA  JUIsl  PAlMOHAIBHOTO
IPUPOIOTIOIB30BAHUS;

YMEHUE pellaTh 3JIEMEHTAPHbIE T'E€HETUYECKHME 3aJadyd Ha MOHO- U
JUTHOpPUIHOE CKpEUIMBaHUE, CIETUICHHOE HAcleI0BaHUEe, COCTaBIIATh CXEMbI
MOHOTHOPHIHOTO CKpEIIMBAHMS AJIsl MpeCKa3aHusl HACJIeOBAaHHUS TPU3HAKOB Y
OpPraHH3MOB;

YMEHUE BBIMOJIHATh JTA0OpATOPHBIE W TPAKTUYECKHUE padOThl, COOIIOJATH
npaBuiia npu padboTe ¢ ydeOHbIM U J1a00paTOPHBIM 000PYIOBAHHUEM;

YMEHHE KPUTHYECKH OIEHUBAaTh W HHTEPIPETUPOBATH HHOOPMAILIUIO
OMOJIOTMUECKOTO  COJEP)KAaHUs, BKIIOYAIONIYI0 IICEBJOHAYYHbIE 3HAaHUS U3
pa3IMYHBIX UCTOYHHUKOB (CpeAcTBa MaccoBOW MH(pOpPMalLMU, HAYYHO-MOMYJISIPHbIE
MaTepuaibl), STUYECKHE aCIEKThl COBPEMEHHBIX HCCJIEIOBaHUII B OuMoOJIOrHUH,
MEANIIMHE, OMOTEXHOJIOTHH;

YMEHUE CO3[1aBaThb COOCTBEHHbIE IHMCHMEHHBIE M YCTHBIE COOOLIEHUS,
00001ast GMOJIOTHYECKYI0 MH(POPMAIIMIO M3 HECKOJIBKUX HUCTOYHUKOB, TPAMOTHO
WCITOJIH30BATh MIOHATUIHBIN armapaTt OMOJIOTHH.

[IpeameTHbIe pe3yNbTaThl OCBOCHMS ydueOHoro mnpeametra «buonorus» ¢ 11
Kjlacce NOJIKHBI OTPAXKATh:

c(hOpMHPOBAHHOCTh 3HAHUNA O MECTE U POJIKM OMOJIOTMH B CUCTEME HAy4YHOTO
3HAaHUS ECTECTBEHHbIX HayK, B (OPMHUpPOBaAHHM COBPEMEHHOH €CTEeCTBEHHO-



HAy4YHOM KapTUHbBI MHpa MU HAYYHOTO MHMPOBO33PEHHUS, O BKJIAJE POCCUMCKUX U
3apyOeXKHBIX YYEHBIX-OMOJIOTOB B  pa3BUTHE OMOJOTHH, (DYHKIIMOHAIBHOU
IPaMOTHOCTH Y€JIOBEKa JUIsl pEeUICHUs KU3HEHHBIX 3a/a4;

YMEHUE PACKpPbIBATh COJEpKAHUE OUOJOIMYECKUX TEPMUHOB WM TOHSITHUN:
BUJI, TIOMYJIALNSA, TeHO(DOH, SBOMIONUS, ABIKYIINE CUIBI ((DaKTOPBHI) IBOJIOLNH,
MPUCIIOCOOJICHHOCTh OPraHu3MOB, BHU000pa30BaHUE, SKOJOTHYECKUE (PaKTOPHI,
HDKOCUCTEMA, TMPOAYUEHTHI, KOHCYMEHTBI, PEAYUEHThl, UEeNu MUTaHUS,
AKOJIOTHYECKas Mpamua, OnoreoreHos, onocdepa;

YMEHUE H3JIaratb OWOJOTMYECKUE TEeOpuu (IBOMIOLNUMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKash TEOpUs SBOJIOLUUHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apogasimeBoro cxonactea K. M. bapa, depegoBaHusi TiaBHBIX HallpaBiICHUN U
nyteit sBomonuun A. H. CeBeproBa, yuenust o 6uochepe B. 1. Bepuanckoro),
OTIPEEISITh TPAHUIIBI HX TTPUMEHUMOCTH K JKHBBIM CHCTEMaM;

YMEHUE BIIAJIETh METOJIJAMUA HAYYHOTO IMO3HAHMS B OMOJIOTUU: HAOIIOIEHUE U
ONKMCAHHUE YKUBBIX CHUCTEM, MPOLIECCOB U SIBICHUI, OpraHu3aisi U IMPOBEIACHHE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KCHHE  THUIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEX]ly MCCIEyeMbIMH BEJIIMYMHAMU, OOBICHEHHE IMOJTYYECHHBIX
pEe3yJAbTAaTOB, UCIOJIL30BAHHBIX HAYYHBIX TMOHATUM, TEOPUN M 3aKOHOB, YMEHHUE
JieaTh BBIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBIICISATh CYIIECTBEHHBIC MPU3HAKU CTPOEHUS OHOJIOTUYECKHUX
OOBEKTOB: BUJOB, MOMYJALUUN, MPOAYLEHTOB, KOHCYMEHTOB, PpEIYyLIEHTOB,
OMOreolleHO30B U HKOCUCTEM, OCOOEHHOCTH IIPOLIECCOB: HACIEACTBEHHOM
M3MEHYUBOCTH, €CTECTBEHHOrO0 OTOOpa, BUA000pa30BaHUS, MPUCIOCOOJIEHHOCTU
OpraHU3MOB, JIEWCTBHS SKOJOTMYECKUX (PAKTOPOB Ha OpPraHU3MBI, IEpeHOca
BEIIECTB W TIOTOKA DHEPTMM B DKOCHUCTEMax, AHTPOMOTEHHBIX HW3MEHEHUN B
HKOCHCTEMAaxX CBOEM MECTHOCTH, KpPYroBOpOTa BEIIECTB U OMOr€OXUMHYECKHX
LMKIIOB B Onocdepe;

YMEHHUE TPUMEHSTh TMOJIYyUYCHHBIC 3HAHUS JJIsi OOBSICHEHHS OMOJIOTHYECKHUX
IPOLIECCOB U SIBJICHUU, JJIsl NPUHATHS NPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
KU3HU C 1eNplo obOecriedyeHus O0e30MacHOCTU CBOETO 3J0POBbsI U 3JI0POBbS
OKPY>KaIOILKX JII0/IeH, COOII0IEHUS] HOPM IPAMOTHOTO MOBEJEHUS B OKpY’Karolein
OPUPOAHON cpele, MOHMMaHUE HEOOXOIMMOCTH HCHOJb30BAHUS JTOCTUKEHUN
COBPEMEHHOW OMOJIOTUH ISl pAllMOHATIBHOTO MPUPOIONOJIb30BAHUS;

yMEHUE peliaTh dJIEMEHTApHbIE OMOJIOTUYECKHUE 3a/1aud, COCTABISTh CXEMBbI
MEPEHOCa BEIIECTB U IHEPTHUH B IKOCHUCTEMAX (LIeMH MUTAHUS);

YMEHUE BBINOJIHATh JIA0OPATOPHBIE M MpPaKTUYECKHUe padOThl, COOIMHOIATH
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YyMEHUE KPHUTHYECKH OIICHWBATh M HWHTEPHPETHPOBATH HHPOPMAIIHIO
OMOJIOTUYECKOTO  COJEPKAaHMsI, BKIIOYAIONIYIO TICEBIOHAYYHbIC 3HAHUS W3



Pa3IMYHBIX UCTOYHUKOB (CPEACTBA MACCOBOM MH(pOpPMAILIUU, HAYUYHO-TIOMYJISIPHBIE

MaTepuaibl),  paccMaTpuBaTh  IJ00ajdbHBIE  HAKOJOTHYECKHE  MPOOJIEeMbI

COBPEMEHHOCTH, ((OPMHUPOBATH 110 OTHOIIEHUIO K HUM COOCTBEHHYIO MO3UIINIO;
YMEHUE CO3/1aBaTh COOCTBEHHBIC IHCHMEHHBIC W YCTHBIE COOOIICHUS,

00001ast OMOJIOTHYECKYI0 HH(POPMAIMIO W3 HECKOJIBKUX HUCTOYHUKOB, TPAMOTHO
UCITI0JIb30BATh MOHATUIHBIN arnmapaTt OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoJunyecTBO 4acoB DJIeKTPOHHbIE
HanmMmeHoBaHHe pa3aeiioB U TeM nudpoBbie
Ne i/ P Konrpoabnsie IIpakruuyeckue (upp )
MPOrpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoTshI
pecypchl
bubnuoreka [{OK
b 2 )
HOJIOTHA Kak Hayka 0-5 https://m.edsoo.ru/7f41¢292
JKuBble cUCTEMBI U KX OpraHU3allys 1 bubmorexa LHIOK
p . https://m.edsoo.ru/7f41¢292
XHUMHYECKHI COCTaB U CTPOEHHE KIIETKH 8 1 bubmorexa HOK
p https://m.edsoo.ru/7f41¢292
KusHenesaTenbHOCTD KIIETKH 6 bubnmorexa OK
a https://m.edsoo.ru/7f41¢292
PasMHOXeHUE M MTHAMBUAYATIbHOE Pa3BUTHE 5 1 bubnmnoreka HOK
OpPraHu3MOB https://m.edsoo.ru/7f41¢292
HacnenctBeHHOCTh M1 HN3BMEHYMBOCTD 2 15 bubmuoreka [{OK
OpPraHu3MOB ’ https://m.edsoo.ru/7f41¢292
Ceneknust opranu3mMoB. OCHOBBI 3 bubnunorexa LIOK
OHMOTEXHOIOTHHI https://m.edsoo.ru/741¢292
PezepBHOE Bpemst 1 bubmorexa [IOK
p P https://m.edsoo.ru/7f41¢292
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 0 4
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11 KIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM undgposbie
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NMPOrpamMMbI Bcero oOpa3oBaTe/ibHbIE
padoThI padoTsI
pecypcbl
bubnuoreka [IOK
1 1
OBomtonHoHHas OHoNorHA ? https://m.edsoo.ru/7f41cc74
) Bo3HuKHOBEHHE U pa3BUTHUE KU3HU HA 9 05 bubnnorexa [JOK
3emie ' https://m.edsoo.ru/7f41cc74
3 OpranusMbl U OKpy’Karolas cpea 5 1 bubmorexa HOK
P pyzaiom pea https://m.edsoo.ru/7{41cc74
bubnuoreka [{OK
4
Coo01ecTBa ¥ SKOJIOTUUECKUE CUCTEMBI 9 hitps://m.cdsoo.ru/7f4 1ccT4
bubnmorexa LIOK
5 P 2
C3CPBHOC BpEMA https://m.edsoo.ru/7f41cc74
OBILIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 0 2.5
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