Beinucka
M3 OCHOBHOI 00pa30BaTe/IbHOM MPOrpaMMBbl CPeHero 001ero 00pa3oBaHus
MYHHUIIUNIAJBHOTO 0011€00PAa30BaATEIBLHOI0 YUPeKIACHUS
«Cpennss mkosa Ne 100 Kuposckoro paitona BoJarorpaaa»

Pabouas nporpamma
o yueoHoMy npeameTy «bruoorus»



MNOACHUTEJBHASA 3AIINCKA

[Ipu pa3zpaboTke mnporpaMmbl MO OHOJIOTMM TEOPETUYECKYIO OCHOBY IS
OTpe/eNeHUs] TMOAXO0M0B K (POPMHUPOBAHUIO COACpX)aHUS Yy4eOHOro MpeaMera
«buonorusi»  coctaBwiM: KoHuentyaiabHele mnonoxenus @PIOC COO o
B3aMMOOOYCIIOBJIEHHOCTH  II€Jeil, CcolepKaHus, pPe3yJbTaToB OOydYeHHUs U
TpeOOBaHMI K YPOBHIO MOJATOTOBKH BBIITYCKHUKOB, MOJIOXKEHUS 00 OOLIUX HENsIX U
NPUHIIMIAX, XapaKTePU3YIOUIMX COBPEMEHHOE COCTOSHUE CHCTEMBI CpPETHETO
obmero oOpazoBanus B Poccuiickoit denmeparuu, a TakKe IMOJOXKEHUS O
cnenuduke OMOIOTHH, €€ 3HAUCHUU B MTO3HAHUU KUBOW PUPOJIBI U 00ECTICUCHUH
CYLIECTBOBAHMS Ue€JIOBEUECKOro oOuiecTBa. COracHO Ha3BaHHBIM MOJIOXKEHUSM,
OIpeieNIEHbl OCHOBHBIEC (DYHKIIMK IPOrpaMMBI 110 OMOJIOTUHU U €€ CTPYKTYpA.

[Iporpamma mno Ouonoruum Aa€T NOpeaCcTaBIeHUWE O LemsIX, 00 oOmiei
cTpaTernd OOy4YeHHs, BOCIHMTAHWS W Pa3BUTHS OOYYAIOUIUXCS CpPEICTBAMHU
yueOHoro mnpeamera «buosorus», omnpenensieT o0053aTeabHOE MPEIMETHOE
COJEp)KaHUE, €ro CTPYKTypy, pacmpeleieHue 1o pa3iejaM U TeMaw,
PEKOMEHIYEMYIO TIOCIEA0BATENBHOCTh U3YUEHHsI YUEOHOr0 Marepuasia ¢ y4eToM
MEXMPEAMETHBIX M BHYTPUIIPEIMETHBIX CBsI3€d, JIOTHMKH 00pa30BaTEIBHOTO
MpoIIecca, BO3PACTHBIX OCOOCHHOCTEHN 00yYaroImMXCsl.

B nmporpamme 1o OuHOJIOTMHM TakXe YYMTHIBAlOTCA TpeOOBaHUS K
IUIAHUPYEMBIM JINYHOCTHBIM, METAlpeIMETHbIM U MpPEIMETHBIM pe3yibTaraM
oOyuenusi B (OPMHPOBAHUM OCHOBHBIX BHJOB Yy4€OHO-IIO3HABATEIbHON
JeATeIbHOCTH/YU4eOHbIX JEeUCTBUN OOyYarolUXCd MO OCBOCHHUIO COJIEPKAHUS
OMOJIOTMYECKOT0 00pa30BaHUS.

B nporpamme mo 6uonorun (10—11 xmaccel, 6a30BbIil YPOBEHB) peain30BaH
OPUHLIMII TPEEMCTBEHHOCTH B HU3yYE€HUU Ouoyioruu, Omaronmapsi 4emy B Hel
POCMATPUBACTCA HAIMPaBICHHOCTh HAa pa3BUTHE 3HAHWM, CBSI3aHHBIX C
dbopMUpOBaHHEM  E€CTECTBEHHO-HAYYHOTO  MHPOBO33PEHHUS,  IIEHHOCTHBIX
OpPUEHTALUN JIMYHOCTH, SKOJIOTHUYECKOTr0 MBIIICHUS, IPEICTABICHUI O 3I0pOBOM
oOpa3e >XKM3HM U OEpeKHbIM OTHOILLIEHUEM K OKpYXarolled NpUpOAHON cpene.
[ToaTomy Hapsigy ¢ M3ydeHHEM OOIIEOMOIOTUYECKUX TEOPHil, a Takke 3HaAHHWM O
CTPOCHHH KHBBIX CHCTEM PA3HOTO paHTa M CYIIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX TIPOIIECCOB B MPOTpPaMMe MO OWOJIOTHH YJEICHO BHHMAaHHE HCIIOH30BAHHIO
MOJTyYEHHBIX 3HAHUN B MOBCEAHEBHOM JKU3HU JJISl PEIICHUS MPUKIAAHBIX 33/a4, B
TOM 4HKcie: NpOoPUIAKTUKY HACJEICTBEHHBIX 3a00JIeBaHUN 4YellOBEKa, MEIUKO-
T€HETUYECKOTO KOHCYJbTUPOBaHUS, 000CHOBaHUS IKOJIOTHYECKU
IEJIeCO00Pa3HOT0 TOBEACHUS B OKpY)KAIOIIEW NPUPOTHOW Cpene, aHamm3a
BJIMSTHUSL XO3SHUCTBEHHOW JESITENFHOCTH YEJIOBEKAa Ha COCTOSHHUE TMPHUPOJHBIX U



UCKYCCTBEHHBIX 9KOCHUCTEM. Y CHJIEHHE BHUMAaHUS K MPUKIAAHON HANpPaBIEHHOCTH
yaeOHoro mpenMera «buosorus» MpOIUKTOBAHO HEOOXOIUMOCTBIO 00eCIIeueHus
YCIOBUH ISl pEIICHUsI OJJHOM U3 aKTyalbHBIX 3ajau IMKOJILHOTO0 OHOJIOTHYEeCKOTrO
oOpa3oBaHus, KoTopas mpennonaraetr (opMUpoBaHHE Yy  OOydarouuxcs
CIIOCOOHOCTH aalTUPOBAThCA K M3MEHEHHSIM JUHAMUYHO Pa3BUBAIOIIETOCS
COBPEMEHHOTO MHUpA.

buonorust Ha ypoBHE cpemHero o6miero oOpa3oBaHHUS 3aHUMAeT Ba)XKHOE
Mecto. OHa oOecrieunBaer (opMUpPOBAHUE y OOYYAIOMIMXCS MPEICTABICHUN O
HAy4YHOM KapTUHE MHpA, pacIIUpsieT U 0000LIaeT 3HAHUS O KUBOW MpHUpoie, e
OTJIMYUTENbHBIX TMPU3HAKaX — YPOBHEBOW OpraHW3alldd W HBOJIOIUHU, CO3JAET
yCIOBUSL  JJIs:  TO3HAHUS  3aKOHOB  JKMBOM  MpuUpOAbl, (OPMUPOBAHUS
(YHKIIMOHATBPHOW TPAMOTHOCTH, HAaBBIKOB 3JI0POBOTO M 0Oe30macHOro obpasa
KHU3HHU, SKOJOTMUECKOr0 MBIIUIEHUS, LIEHHOCTHOTO OTHOILIEHUS K KUBOH MPHUPOE
U YEJIOBEKY.

Bonbioe 3nHaueHrne OMOIOTUSI UMEET TAKXKE JJIsl PEUICHHS] BOCTIUTATENBHBIX U
pa3BUBAIOIIMX  337ad  CpelHero  oOmero  oOpa3oBaHMs, COLHMAIM3ALUU
oOyuaromuxcs. M3ydyenne 0nosorun odecneynBaeT yciaoBHs Uil (hOPMUPOBAHUS
WHTEJUICKTYaJbHbIX, KOMMYHHKAIIMOHHBIX ©  HWH(GOPMAIIMOHHBIX  HaBBIKOB,
ACTETUYECKON KYJIbTYpBbl, CIIOCOOCTBYET WMHTErpalud OMOJIOTMYECKUX 3HAHUU C
NPEICTaBICHUSAMH U3 APYTUX YYEOHBIX MPEAMETOB, B YACTHOCTH, (PU3UKU, XUMUHU
u reorpaduun. Ha3BaHHBIE MOJOXKEHUS O MpeIHA3HAYCHHH Y4eOHOTO IMpeaMeTa
«buonorus» cocraBUJIM OCHOBY JMJi ONPEICNICHUS NOAXOAOB K OTOOpY H
CTPYKTYPUPOBAaHUIO €ro COJAEpKAHMs, IMPEICTAaBICHHOIO B MPOrpaMMe II0
OHnoNIOTHN.

Ot60p coxaepkanus yyeOHOro npenmera «buosmorusi» Ha 0a30BOM YpPOBHE
OCYHIECTBJIEH C MO3ULMHA KYyJIbTYpOCOOOpPA3HOrOo MOJX0Jla, B COOTBETCTBUHU C
KOTOPBIM OO0y4aromuecs: JOJDKHBI OCBOUTH 3HAHUS W YMEHHUS, 3HAYUMBIE [IJIst
dopMupoBaHus OOmIEeH KyJbTYpbl, ONpEACNAIOIME aJeKBAaTHOE IOBEACHHUE
YyeJoBeKa B OKpYKarolleld MPUPOAHOU cpejie, BOCTpEOOBAHHBIE B MOBCEIHEBHOM
KU3HU U TNPAKTUUYECKOM AesTeabHOCTH. Oco0oe MeCTO B ATOM cHCTEME 3HAHUM
3aHUMAIOT JIEMEHTHI COACPKAHUSI, KOTOPHIE CIyKaT OCHOBOM st POpMHUpPOBaHUS
MPEJCTABJICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa W
[HEHHOCTHBIX  OpPUEHTAIMSX  JUYHOCTH,  CIOCOOCTBYIOIIMX  T'yMaHHU3allUU
OMOJOrNYECKOro 00pa3oBaHUsl.

CTpyKkTypupoBaHHE COJCp)KaHUS ydyeOHOro Marepualia B TMPOTrpaMMme IO
OMOJIOTMH OCYIIECTBICHO C YYETOM MPUOPUTETHOTO 3HAYEHHUS 3HAHUHA 00
OTJIMYUTEIBHBIX OCOOCHHOCTSX KUBOW MPUPOJIBI, O €€ YPOBHEBON OpraHu3aluu U
3BOJIIOLIMU. B COOTBETCTBUM C 3TUM B CTPYKTYype yueOHOro npeamera «buonorus»
BBIJICTICHBI CIICAYIOIINE COJepKaTeIbHbIe TUHUN: «bronorus kak Hayka. MeToabl



Hay4yHOro mo3HaHus», «KneTka xak Ouomoruueckas cucrema», «OpraHu3m Kak
ouonoruueckas cucreMa», «CucreMa M MHOT00Opa3ne OpPraHuYecKOro MHUpay,
«OBOJIOLMS AKUBOU NPUPOJBI», « IKOCHCTEMBI U IPUCYLIUE UM 3AKOHOMEPHOCTHY.

[lenr usyuenus yueOHoro mpeamera «buonorus» Ha 0a30BOM YpPOBHE —
OBJIaJIcHHE  OOy4YalIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAIbLHOMN
OpraHM3allMd >KUBBIX CHCTEM pAa3HOTO paHra M MNPUOOpPETeHHE YMEHHM
UCIIONB30BaTh ATH 3HAHMS sl TPAMOTHBIX JIEHCTBUN B OTHOIICHHH OOBEKTOB
YKUBOM TIPUPOJBI U PEIICHUS PA3IMYHBIX KU3HEHHBIX MPOOJIEM.

JocTikeHue 1enu u3ydeHus yueoHoro npeamera «buonorus» Ha 6azoBom
YpOBHE 00€CTIeUNBAETCS PEIICHUEM CISAYIOMNX 3a/1ay:

OCBOEHHE OOYYaIOUIMMHCS CHCTEMbl 3HAaHUM O OMOJOTMYECKHUX TEOPHSIX,
YUEHHSIX, 3aKOHAaX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPAaBHIIAX, CIYKAIKUX OCHOBOM
Ui (opMHpOBaHUS TMPEACTABICHUI O €CTECTBEHHO-HAYYHOM KapTHMHE MHUpA, O
METOJlaX Hay4YHOI'O MO3HAHMs, CTPOEHUH, MHOT000pa3uu U OCOOEHHOCTSIX KUBBIX
CUCTEM pPa3HOr0 YPOBHSI OpPraHU3allid, BBIIAIOIINXCS OTKPBITUSIX U COBPEMEHHBIX
HCCJICTIOBAHUSIX B OMOJIOTHH,

dbopmHpoBaHrE y OOYy4YalOIIMXCS IO3HABATENIbHBIX, WHTEJUIEKTYaAJbHBIX H
TBOPYECKUX CIIOCOOHOCTEW B MpolLiecce aHaIM3a JAaHHBIX O MYyTAX PAa3BUTUS B
OMOJIOTMM HAy4YHBIX B3IVISIOB, MJEH M MOAXOAOB K H3YYEHHUIO JKUBBIX CHUCTEM
Pa3HOT0 YPOBHS OpraHu3aluy;

CTAaHOBJICHHE Yy oOOydaronmmxcss oOmeil KyJIbTypbl, (YHKIIHOHAJIBHOM
I'PaMOTHOCTH, Pa3BUTHE YMEHHUM OOBSACHATH U OLICHUBATDH SIBJICHUS OKPYXKAIOLIETO
MHpa KUBOW MPUPOABI HA OCHOBAHUM 3HAHUN U OMNbBITA, MOJYYECHHBIX MpPHU
M3y4YeHUH OMOJIOTHH;

dbopmupoBaHue Yy OOy4YalIIMXCd YMEHHMA WUIIOCTPUPOBATH 3HAUCHHE
OMOJIOTMYECKUX 3HAHUW B MPAKTUYECKOH JESITENIbHOCTU YENOBEKa, Pa3BUTHH
COBPEMEHHBIX MEIMLMHCKUX TEXHOJOTUHN U arpoOMOTEXHOIOTHif;

BOCIUTAHHUE YOEXKIEHHOCTH B BO3MOKHOCTH IO3HAHUSI YEJIOBEKOM KHBOMU
MPUPOJIbI, HEOOXOUMOCTU OEPEKHOTO OTHOIICHUS K HEW, COOIIOICHUSI ATUYECKUX
HOPM TIPU MPOBEJACHUU OMOJIOTHYECKUX UCCIICIOBAHMUIA;

OCO3HAHHWE IIEHHOCTH OWOJIOTMYECKUX 3HAHUW JUIsl TOBBILIEHUS YPOBHS
HKOJIOTUYECKOM KYJIbTYpPBI, A1 (POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

MpUMEHEHUE MPUOOPETEHHBIX 3HAHUN U YMEHUHN B TIOBCETHEBHOM KM3HU IS
OLICHKH TOCJIE/ICTBUI CBOEH JESITEIIbHOCTH MO OTHOUIEHUIO K OKPYXKAIOIEl cpejie,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHME U COOJIIOJIEHHE Mep MNPOPUIAKTUKH
3a00JIeBaHU.

B cucreme cpennero oOuiero o6pasoBanust «buonorusi», m3zyuaemas Ha
0a30BOM YpOBHE, SIBISIETCSI O0S3aTENbHBIM YYEOHBIM MPEAMETOM, BXOMISIIUM B
COCTaB MpeaMeTHOI o0nacTu « EcTecTBeHHO-HAy4YHbIE TPEIMETHI.



Jlst m3ydenwnsi Ouojaoruu Ha 6a30BOM ypOBHE CpPEIHETO 00Iero oopa3oBaHus
orBoauTcs 68 yacoB: B 10 xmacce — 34 gaca (1 wac B Hexemo), B 11 kmacce — 34
yaca (1 gac B Hegento).

COJEP)XAHUE OBYUYEHUA

10 KJIACC

Tema 1. buoJsiorusi Kak Hayka.

buosnorust kak Hayka. CBsi3b OMOJOTHUU C OOILIECTBEHHBIMU, TEXHUYECKUMU U
JIPYTMMH €CTECTBEHHBIMH HayKamH, Quiiocoduen, STUKOM, 3CTETUKON U MPaBOM.
Ponb Ouonormu B (HOpPMUPOBAHMM COBPEMEHHOM HAy4yHOW KapTUHBI MHpA.
Cucrema OMOJIOTMUECKUX HaYK.

MeTobl TO3HAHUS KUBOW MTPUPOIbI (HAOIIOICHUE, SKCIIEPUMEHT, ONIMCaHMUE,
u3MepeHue, kiaaccuukanus, MOJETUpPOBaHUE, CTaTUCTUYECKass o0paboTka
JTAHHBIX ).

JlemoncTpanum:

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

Tabnuibl U cxeMbl: «MeTobl TO3HAHUS )KUBOU MPUPOJIBI.

JlabopaTopHbie U MPaKTHYECKHE PadOThI:

[Ipaktuueckass padora Ne 1. «Vcnonb3oBaHWe pa3IUYHBIX METOAOB IPHU
U3YYEHUU OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cUCTEMbI U UX OPraHU3AIUSA.

JKuBble cuctembl (OMOCUCTEMBI) KaK MpeaMeT u3yueHus: ouonoruu. OTinune
YKUBBIX CHCTEM OT HEOPTraHUYECKOU MPUPOIBI.

CpoiicTBa OMOCHCTEM U MX pa3HOOOpasue. YPOBHU OpraHU3aIii OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIM, MNOMYJISIIUOHHO-
BUJIOBOM, SKOCUCTEMHBIHN (OMOTe€0IIeHOTUYECKUH ), OMOCEepHBIA.

JlemoHncTpanum:

Tabnuipl u cxeMbl: « OCHOBHBIE MPU3HAKHU KU3HUY», «YPOBHU OpraHU3aLUU
YKUBOU IIPUPOIBI».

O6opynoBanue: mojaenb MoJiekyibl JIHK.

Tema 3. Xumuueckuii COCTaB M CTPOCHHE KJICTKH.

XUMHUYECKAN COCTaB KIIETKU. XHUMHUYECKHE DJJIEMEHTBI: MAaKpPOJJIEMEHTHI,
MHUKPO3JIEMEHThI. Bosia 1 MUHEpaibHbIE BEIIECTBA.

OyHKIMM BOABI U MHUHEpaJIbHBIX BemlecTB B Kkierke. lloanepkanue
OCMOTHUYECKOro OanaHca.

benku. CoctaB u cTpoeHre OeaKOB. AMHUHOKHUCIOTBI — MOHOMEpPHI OEJIKOB.
He3ameHnmble 1 3aMEHUMbIE aMUHOKUCJIOTHI. AMUHOKUCIOTHBINA COCTaB. Y POBHU
CTPYKTYpbl OCJIKOBOW MOJEKynbl (TIEpBUYHASL, BTOPUYHAS, TPETUYHAS W



YeTBepTUYHAsl CTPYKTypa). XHUMHUYECKHMEe cBoWcTBa OenkoB. buonormueckue
byHKIIUN OEIKOB.

®depmeHThl — Owonormyeckue Karanm3aTtopbl. Ctpoenue (QepmeHra:
aKTUBHBIA IIeHTp, cyOcTpartHas crneuuduuyHocts. KodepmeHTsl. ButamMuHbI.
OTnuuus pepMEHTOB OT HEOPTraHUYECKUX KaTalIn3aTOPOB.

VYrneBoasl: MoHoOcaxapuabl  (TJOK03a, pubo3a u  JAe30kcupubo3a),
aucaxapuabel  (caxaposa, JaKTo3a) MW Tosmcaxapulibl  (Kpaxmal, TJIMKOTEH,
1esUI003a). buonornyeckue GyHKIMM yTrII€eBOIOB.

Jlunuael:  Tpurauuepuabl, QocPoaunuasl, CcTepouasl. [HapoduibHO-
ruapodoOHbie  cBoiicTBa. buonormueckue ¢GyHkuuu aunuaoB. CpaBHeHUE
yIJIEBOJIOB, OEIKOB M JTUMHUI0B KaK HCTOUHUKOB YHEPTHH.

Hyxnennoseie kucnorel: JHK wu PHK. Hykneormaert — MoHOMeEpHI
HyKJIeMHOBBIX KUCIOT. Ctpoenue u ¢pyukuuu JJHK. Ctpoenue u ¢pynkiuun PHK.
Bunael PHK. AT®: ctpoenune u GhyHKIIHIH.

[{utonorus — Hayka o kieTke. Kiietounas teopus — IpuMep B3aUMOIEUCTBHUS
uei 1 paKkToB B HAYYHOM MMO3HAHUH. MeTOAbl N3YUEHUS KIIETKH.

Knerka kak mnenoctHas >xuBasg cuctema. OOmme NpHU3HAKH —KIIETOK:
3aMKHyTas HapykHasi memOpana, moinekyisl JIHK kak renernueckuii ammapar,
CUCTEMa CUHTE3a Oeka.

Tunel KJIETOK: JyKapuoTHYecKas U mpokapuotuyeckasd. OcOOEHHOCTH
CTpPOEHHUsI MPOKAapHOTUYECKON KieTku. KnerouHas creHka Oakrepuil. CTpoeHue
DYKapUOTUYECKON KIETKHM. OCHOBHBIE OTJIMYMS PACTUTEIBHOM, MXWUBOTHOU U
rpUOHOM KIIETKHU.

[ToBEpXHOCTHBIE CTPYKTYphI KJIETOK — KJIETOYHAs CTE€HKA, INIMKOKAIUKC, MX
¢bynkuuu. [1nazmarnueckas memOpana, e€ ceoiictBa U PyHkiuu. LluTomnasma u eé
opranouipl. OnHoMemOpanHbie opranounbl kietku: OIIC, anmmapart ['ombmxw,
an30coMbl. [1oyaBTOHOMHBIE OPraHOWAbBl KJIETKH: MHUTOXOHIPHHM, ILIACTUIBI.
[Ipoucxoxknenne MUTOXOHIpUM u TacTua. Bunmbl mmactun. HememOpannbie
OpraHOMJIbl KJIETKU: pPUOOCOMBI, KJIETOYHBIA IIEHTP, LIEHTPUOJIA, PECHUYKH,
KryTUKU. OYHKIMKM OPraHOUAO0B KJIETKU. BKIiltoueHus.

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

TpaHCcnopT BEIIECTB B KJIETKE.

JdeMoHCcTpanuu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIBann, M. llnelinen, P. Bupxos, Ix.
Yorcon, ®@. Kpuk, M. Yuikunc, P. ®panxinn, K. M. bap.

Hunarpammer:  «PacnpeneneHne XMMUYECKHX 3JEMEHTOB B HEXUBOWU
npupoze», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B dKUBOU IPUPOAEH.



Tabmuubr n cxembl: «llepuognveckas TabiuIa XUMHUYECKUX JIIEMEHTOBY,
«CTpoeHne MOJEKYJIbl BOAb, «bruocunres 6enka», « CTpoeHHe MOJIEKYJIIbl OeliKay,
«Ctpoenne pepmentay, «Hyknennobsie kucnotel. [JHK», «CtpoeHne mMonexybl
AT®», «CtpoeHne 3yKapuOTHUYECKOM KIETKW», «CTpOEHHE JKMBOTHOU KIIETKW,
«CTpoeHue pacTUTENbHON KIETKN», «CTpoeHHe MPOKAPUOTUYECKOU KIIETKNY,
«CTpoeHue Aapa KIETKN», « YTIIEBOIAb, «JIumub.

ObopynoBaHue: CBETOBOM MHKPOCKON, OOOpyAOBaHWE [JIsl IPOBEICHUS
HAOJIOCHUM, H3MEPEeHHM, SKCIEPUMEHTOB, MUKPOIpENnaparbl pPacTUTEIbHBIX,
YKUBOTHBIX U OaKTEPUAIBHBIX KJIETOK.

JlaGopaTopHble U MpaKTHYECKHEe PadOThI:

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

JlabopatopHas pabota Ne 2. «M3ydyeHue CTpOoeHUS KIETOK PACTECHUIA,
YKUBOTHBIX M OaKTepHil MOJi MUKPOCKOIIOM Ha TOTOBBIX MHUKpONpEnaparax M HX
OMHCAHUE.

Tema 4. 7KusHeaesiTeJIbHOCTh KJIETKH.

OOMeH BemIeCTB, WU MeTa00IN3M. ACCUMUIIALINS (TUTAaCTUYECKUN OOMEH) U
JUCCUMMWJISALUS (PHEpreTUUeCKUid OOMEH) — JB€ CTOPOHBI E€JUHOr0 Ipoliecca
MeTrabonu3ma. Poib 3aKOHOB COXpaHEHHUs BEIIECTB W DHEPrUUM B TMOHUMAHUU
MeTabosm3ma.

Tunbel oOMeHa BeliecTB: aBTOTPO(DHBIN U reTepoTpodHbIil. Posib dhepMeHTOB
B OOMEHE BEIIECTB U IPEBPALLICHUH SHEPTUH B KIIETKE.

®ortocunte3. CmeroBas W TeMHOBasg (a3bl ¢doTocuHTe3a. Peakiuu
dborocunTe3a. DPheKTUBHOCTh (hOTOCHHTE3a. 3HAUCHUE (DOTOCHHTE3a IS KU3HHU
Ha 3emsie. Biausinue ycnoBuii cpeapl Ha (DOTOCHHTE3 U CIOCOOBI TOBBIIICHUSI €T0
MPOAYKTUBHOCTH Y KYJBTYPHBIX PACTEHUM.

XeMocuHTe3. XEeMOCHUHTE3UPYIOIINe OakTepuu. 3HAUCHHE XEMOCHHTE3a JIJIs
YKU3HM Ha 3emie.

DHepreTuueckuii oOMeH B KieTke. PaciiernieHue BeliecTB, BbIJCICHUE U
aKKyMYJIMPOBAHHE DSHEPrud B KJIETKE. OJTambl 3SHEPreTHYEcKoro oOMeHa.
['mukonu3. bpoxenue u ero Buaesl. KucinopomHoe okucieHue, WM KIETOYHOE
JIbIXaHUE. OkucnuTenbHoe dbochopunupoBaHue. DddexkTuBHOCTD
HHEPIreTUICCKOr0 OOMEHA.

Peakiuu wmaTpuuHoro cuHre3a. [eHermueckas wuHpopmauus u JHK.
Peanuzauus reHetuueckoil uHopmanuu B KieTKe. ['eHeTHYecKuid KOA U €ro
cBoiicTBa. Tpanckpumnuus — Matpuuabli cuHTe3 PHK. Tpancnsanus — GuocunTe3
Ooenka. Otambl TpaHchsuuu. KoawpoBanue amuHOKHCIOT. Ponbp pubocom B
OounocuHTe3e Oenka.



Hexnetounsie Gpopmbl sxu3Hu — BUpychl. Mictopust oTkpsiTust Bupycos (. U.
WBanoBckuit). OCOOCHHOCTH CTPOCHHMSI ¥ JKMU3HCHHOTO IIMKJIAa BHUPYCOB.
bakreprodarn. bonesnm pacreHuid, XWUBOTHBIX W YEJIOBEKA, BBI3HIBACMBIC
Bupycamu. Bupyc mmmynoneduiura yenoseka (BMUIY) — BozOyautens CITM/a.
OOpatHast ~ TpaHCKpUIILMA, peBepTaza W uHTerpaza.  IIpodwunaktuka
pacnpocTpaHeHHUs] BUPYCHBIX 3a00JICBaHUM.

JlemoHncTpanum:

[Toptpetsl: H. K. Konbrios, . U. UBanosckuii, K. A. Tumupszes.

Tabmuupbl u cxembl: «Tunel nutaHusy», «Merabonuzmy, «MUTOXOHAPUSDY,
«HepreTudeckuii ooMmen», «Ximopormiacty, «Potocuntes», «Crpoenue JIHK»,
«CtpoeHre u PyHKITMOHUpPOBaHUE TeHa», «CuHTE3 Oenkay, «[ eHeTnaeckuit Komy,
«Bupycs», «bakrepuodarn», «Ctpoenue u xu3HeHHbIN 1uKa Bupyca CIIM/a,
oaxrepuodaray, «Pemnmukarms JJHK.

Oo6opynoBanue: monenu-anuinkanun «Yasoenue JIHK u Tpanckpumnimsy»,
«buocunres 6enka», «CTpoeHue KIETKU», Mojielb cTpykTypsl JJHK.

Tema 5. PazmMHOkeHHe M HHAUBUAYATbHOE PA3BUTHE OPraHU3MOB.

KileTouHbIil 1UKII, WM JKU3HEHHBIM LUK KieTku. MHTepdaza u MuTo3.
[Ipouieccrl, mpoTekaromue B uHTepdaze. Perumkainus — peakuus MaTpUIHOTO
cunteza JIHK. Crpoenne xpomMocoMm. XpOMOCOMHBIM Ha0Op — KapHOTHIL
JunnmouaHeli M TalvIOWAHBIA ~ XPOMOCOMHBIE  HA0Opbl.  XpOMaTHUJIbI.
[{uTonoruyeckue OCHOBBI PA3MHOXKEHHSI M  WHIUBUAYaJIbHOTO  Pa3BUTHUS
OpTaHU3MOB.

Henenue knetku — muto3. Craaum murto3a. IIpoueccel, nmpoucxonsiue Ha
Pa3HbIX CTAAUIX MUTO3a. bUOJTOTrMYECKUI CMBICII MUTO3A.

[Iporpammupyemasi THOEIb KJIETKH — arlomnTo3.

@DopMbI pa3MHOKEHHSI OPTaHU3MOB: Oecroyioe U noJjioBoe. Buasl Oecronoro
Pa3MHOXKEHUS: JEJIE€HUE HaJBO€, IIOYKOBAHME OJIHO- M MHOTOKJIETOYHBIX,
criopooOpa3oBaHue, BEreTaTUBHOE pa3MHOXKEHHE. VICKyCCTBEHHOE KIIOHUPOBAHHE
OPraHu3MOB, €0 3HAYEHUE JJII CEJIEKIIUU.

[TonoBoe pa3MHOKEHHE, €T0 OTIANYHS OT OECTIOJIOTO.

Meito3. Cranuu wmeiio3a. IIpouecchl, mpoucxomsiiue Ha CTaausiXx Meno3sa.
IToBenenne xpomocoM B Menose. KpoccuHrosep. bHOJIIOrMYECKUMH CMBICT H
3Ha4YeHUEe Meno3a.

['ameroreHes — mnporecc oOpa3oBaHUs TOJIOBBIX KJIETOK Yy JKHUBOTHBIX.
[TonoBeIe keje3bl: CEMEHHUKU M Su4HMKUA. OOpa3zoBaHHE W Pa3BUTHE IOJOBBIX
KJIIETOK — TameT (CrnepMaro30ujl, SIMIEKIeTKa) — CIepMaToreHe3 U OBOIECHE3.
OCcOOEHHOCTH CTPOCHHS SUIEKICTOK U crepMaTo30ouaoB. OmuiogoTBOpEHUE.
[Taprenorenes.



NunuBuayanbHoe pasBuTHE (OHTOTE€HE3). OMOpPHOHAIIBHOE  Pa3BUTHE
(aMOpuorenes). Dtanbl SMOPUOHAIBHOTO Pa3BUTUSL Y MO3BOHOYHBIX >KUBOTHBIX:
npoOieHue, racTpysiius, opraHorene3. IloctamOpuoHambHOE pa3BUTHE. THIIBI
MOCTAMOPUOHAIBHOTO Pa3BUTHUS: TMpPsAMOE, HempsMmoe (JTUYuHOYHOE). BimsHue
Cpeabl Ha pa3BUTHE OPraHW3MOB, (DAKTOPHI, CIIOCOOHBIE BHI3BIBATH BPOKIAEHHBIC
YPOJACTBA.

Poct m pasButne pacrenuii. OHTOreHe3 LBETKOBOI'O PAaCTEHHUA: CTPOEHUE
CEMEHH, CTAJINM Pa3BUTHUS.

JdeMoHCcTpanuu:

Tabmuiel u  cxembl: «DOpMBI pPa3MHOXKEHHS OPraHU3MOBY, «JIBoitHOE
OIUIOJIOTBOPEHUE y UBETKOBBIX pacTeHui», «BereratTuBHOE pa3MHOKEHUE
pacteHui», «Jlenenne kieTku Oaktepuity, «CTpOEHHE TIOJIOBBIX KIETOKY,
«Ctpoenune xpoMocoMbl», «Knerounbiii mukn», «Permukamus JTHK», «Mutos»,
«Menos», «IIpsimoe u HenpsAmMoe pa3BUTHEY, «] aMeTOTreHe3 y MIICKOIMUTAIOIINX U
YyesioBeKa», « OCHOBHBIE CTaIUH OHTOTCHE3a».

O6opynoBaHue: MHKPOCKOTI, MHKPOITPENAPATHI «CniepmaTo3ouasl
MJICKOITATAIOWIETO», «SHIEKIIeTKa MJIEKONUTAIoIEro», «Kapuokunes B kieTkax
KOpEIlIKa JIyKa», MarHuTHas MOJEb-alIuIuKanus «JleieHue KIeTKW», MOJIEIb
JAHK, monenp meTada3zHoi XpoOMOCOMBI.

JlabopaTopHbie U MIpaKTHYECKHE PadOThI:

JlaGoparopuas pabora Ne 3. «HaOmiompeHue MuTO3a B KJIETKaX KOHYHKA
KOpENIKa JIyKa Ha TOTOBBIX MUKPOIIPENapaTaxy.

JlaGoparopuas pabora Ne 4. «M3ydeHwe CTpPOCHHS IIOJOBBIX KIETOK Ha
TOTOBBIX MUKpOIIpenaparax».

Tema 6. HacsiencTBeHHOCTh M U3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeTUKU. Mictopus pa3BuTus reHeTUKHA. Poib nUTOI0THH
U SMOPHOJIOTUH B CTAHOBJICHWW TCHETUKH. BKIam poCCHUCKUX M 3apyOeKHBIX
Y4EHBIX B Ppa3BUTHE TCHETHKA. MeETOJbl TEHETHUKH (THOPHIOJOTHUCCKUM,
HUTOT€HETUYECKUM, MOJEKYJISIpHO-TeHeTHUeCKhil). (OCHOBHBbIE TI'€HETHYECKUE
noHsTusA. [ 'eHeTn4Yeckasi CHMBOJIMKA, UCTOJIb3yEMasi B CXEMax CKPEIIMBaHUM.

3aKOHOMEPHOCTH HACJIEIOBAHUS MPU3HAKOB, YCTaHOBJIEHHBIE . MeHenem.
MonorubpuiHoe CKpelnMBaHue. 3aKoH eauHooOpa3usi THOPHUIOB TEPBOTO
nokoyieHus. IlpaBuino JOMUHUPOBAHMS. 3aKOH PpACHICIJICHUS MPU3HAKOB.
['unoresa yuctoTel ramer. [1oaHOE U HEMOIHOE TOMUHUPOBAHUE.

JurubpuaHoe  CKpenuBaHWEe. 3aKOH  HE3aBUCHUMOTO  HAaCIIeIOBaHMS
npu3HakoB.  lluToreHeTMYecKWe  OCHOBBI  JUTHOPHIHOIO  CKpEIIMBAHUS.
AHanuzupyouiee ckpenmpanue. Mcnoap30BaHue aHATM3UPYIOLIETO CKPEIIMBaHUs
JUISL OTIPEICIICHHS TEHOTHIIA OCOOH.



CuemnieHHoe  HacineioBaHue mpu3HakoB. Pabora T. Moprana 1o
CLEIJICHHOMY HacJeJOBaHUIO TeHOB. HapylleHne clenieHus reHoB B pe3yJbTare
KPOCCHHI'OBEpa.

XpoMOCOMHas TEOpUS HACIIEICTBEHHOCTHU. | €eHETUUECKHUE KAPTHI.

['eneTnka mosia. XpoMOCOMHOE ONpEAEIICHUE Moa. AYyTOCOMBI U TOJOBBIE
XpOMOCOMBI. ['OMOramMeTrHsle M TreTreporameTHele opraHusMbl. HacmemoBanwue
IIPU3HAKOB, CLIETUICHHBIX C ITOJIOM.

N3MeHunBOCTh. BUIbI ©3MEHYMBOCTU: HEHACJIEICTBEHHASI U HACJIEACTBEHHAS.
Ponp  cpempl B HEHACHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOAU(PUKAIMOHHON U3MEHUYUBOCTU. BaprallMoHHbIN psifi U BapuallMOHHAsl KpUBasl.
Hopma peaknmm npusHaka. KonnuecTBEHHbIE M KauyeCTBEHHBIE NPU3HAKM U KX
HOpMa peakimu. CBOMCTBA MOAU(PUKAITMOHHON H3MEHYHUBOCTH.

HacnencrBeHHasi, wiM Te€HOTHIHMYECKas, W3MEHUMBOCThb. KoMOuHaTuBHAS
W3MEHYMBOCTh. Meio3 W TMOJOBOM TMpOIleCC — OCHOBA KOMOWHATHBHOU
M3MEHYUBOCTU. MyTalmoHHasi U3MEHUYUBOCTh. Kitaccuukanust MyTaiuii: TeHHbIE,
XpPOMOCOMHBIE, FTeHOMHBIE. HacToTa U MpUYKMHBI MyTauuid. MyTareHHbie (PaKTOPBHI.
3aKOH rOMOJIOTHYECKHX PSAAOB B HacleACTBEHHOM n3menunsoctu H. M. BaBuiiosa.

BuesnepHas HaciIeICTBEHHOCTb U U3MEHYUBOCTb.

['enetuka yenoBeka. Kapuorumn uenoBeka. OCHOBHBIE METOAbl TEHETHUKH
YeJIOBEKa: TCHECATOTHUYCCKNM, OJIM3HEI[OBBIM, IINTOTCHETHYCCKHUM, OMOXHMMHUYCCKUH,
MOJIEKYISAPHO-TEHETUUECKHM. CoBpemenHOE ONPENICIICHHE r€HOTHUIA!
IIOJIHOTEHOMHOE CEKBEHUPOBAHUE, I'€HOTUIIMPOBAHUE, B TOM YHUCJIE C IOMOILIBIO
[11P-ananu3a. HacnencTtBenubie 3a0ojeBaHUs 4YEIOBEKA: TICHHBIC OOJIE3HH,
00JIe3HN C HACJIEICTBEHHOW MNpEeApacroyioKEHHOCTbIO, XPOMOCOMHbBIE OOJIE3HU.
Comarnueckne u reHepatuBHble MyTauuu. CTBONOBBIE KIETKHU. [IpuHIUIIBL
3I0pOBOT0 00pa3a *KU3HH, TUATHOCTUKHU, TPOPUIAKTUKA U JICUEHUS T€HETUYECKUX
Oomne3Hel. MenuKo-rTeHeTUYECKOe KOHCYJIbTUPOBAHHUE. 3HAUECHUE MEIUIIMHCKOMN
TCHETHKH B MPEAOTBPAIICHUH U JICUEHUU TeHETHUECKUX 3a00JI€BaHU YEIOBEKa.

JlemoHncTpanum:

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

Tabmuiet w cxembl:  «MOHOTMOpPUAHOE  CKpeIIMBAaHWE HM  €ro
ATOTE€HETUYECKAasi OCHOBa», «3aKOH pACIICIUICHUS U €ro LHUTOreHEeTHYecKas
OCHOBa», «3aKOH  YHCTOTHI  Tamer», «JurubpumHoe  CKpeluBaHHEY,
«llutonornyeckue - OCHOBbI  JAWTMOPUAHOTO  CKpeluMBaHus»,  «Mehos3y,
«B3anmonencTBUE QJUICNIBHBIX TE€HOB», «l'€HeTHYecKue KapTbl PpPACTEHU,
JKUBOTHBIX WU 4EJIOBEKa», «l'eHeTuka mosia», «3aKOHOMEPHOCTH HACIEAOBaHUS,
CUEIJIEHHOTO ¢ TmojoM», «KapuOoTuIlbl YelloBeKa W KUBOTHBIX», «BHIbI



U3MEHYMBOCTHY», «MoaudukalmoHHas W3MEHYMBOCTH», «HacnenoBanue pesyc-
dakTopay, «I'eHeTuka rpynm KpoBu», «MyTallMOHHAs U3MEHYUBOCTD.

OOopynoBaHue: MoOAEIU-AMIUIMKAIUA «MOHOTHOPUIHOE CKpEUIMBAHUEY,
«Henonnoe nomuHupoBanuey, «JurubpunHoe ckpemmBanue», «llepexpéct
XpOMOCOM», MHUKPOCKON W MukKporpenapar «Jlpozoduia» (HOopMa, MyTanuu
(bOopMBI KpBUIBEB U OKPACKH Tema), repOapuit «I'opox moceBHOIN.

JlabopaTtopHble U NpakTHYecKHe padoThbI:

JlabopaTtopHas pabota No 5. «V3ydeHue pe3ynbTaTOB MOHOTHOPHUAHOTO U
JUTHOPUHOTO CKPEIUBAHUS Y TPO30(HIbI HA TOTOBBIX MUKPOIIPEapaTax.

JlabopaTtopHas pabora Ne 6. «M3yuenne MoauUKAIIMOHHOW NU3MEHUYUBOCTH,
IIOCTPOCHUE BAPUALIMOHHOIO PsAZIa U BAPUALMOHHON KPUBOW.

JlaGopaTtopHas pabora Ne 7. «AHamu3 MyTanuid y Ipo30(uiIbl Ha TOTOBBIX
MHUKpOIIpenaparaxy.

[Tpaktnueckast pabora Ne 2. «CocTaBieHHWE U aHAIU3 POJOCIOBHBIX
YEJIOBEKa.

Tema 7. Cenexkuus opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenekuys Kak HayKa M MPOLECC. 3apOKIACHUE CEJIEKUMU U JOMECTHUKALUS.
Yuenue H. W. BaBuimoBa 0 1eHTpax TMNPOUCXOXKICHUS U MHOrooOpasus
KyJbTYPHBIX pacTeHUW. LIEHTpbI MPOMCXOXKIECHMS AOMAIIHUX XUBOTHBIX. CopT,
IIOpOJ1a, ITAMM.

CoBpeMeHHbIE METO/bI CeNeKIMH. MaccoBbIi U MHAMBUIYAIBHBIA OTOOPHI B
CEJICKIMU PACTEHMM M JKUBOTHBIX. OLEHKa 3KcTepbepa. bIm3KkopoACTBEHHOE
CKpemnBaHue — UHOpuAMHr. Yucras nuHus. CKpellMBaHUWE YHCTBHIX JIMHUH.
['ereposuc, wnu rubpunHas cuwia. HepoacTBeHHOE CKpelluBaHUE — ayTOPUIUHT.
Otpanénnas rtuOpuan3zauusgs M €€ ycrnexu. VCKycCTBEHHBbIM MyTareHes |
MOJyYCHUE TONMUILIONAO0B. JIOCTMKEHHMS CENEKIMM PACTEHHUM, >XKUBOTHBIX U
MHKPOOPraHU3MOB.

broTexHoJOrus Kak OTpacib NPOU3BOACTBA. ['€HHas WMH)KEHEpHUs. OTallbl
co3ganusi pexomoOuHanTHoM JIHK wu TpaHcrennsix opranuzmoB. Kiertounas
uHKeHepus. Kilerounble KyapTypbl. MUKPOKIIOHAIBHOE Pa3MHOXKEHUE PACTEHUM.
KiloHnpoBaHue BBICOKONIPOAYKTUBHBIX CEJNBCKOXO3AMCTBEHHBIX OpPTraHU3MOB.
Okojoruueckue W dtudeckue  mpoosmembl. MO -  reHeruyecku
MO (ULIHPOBAHHBIE OPTAHU3MBI.

JlemoHcTpanumu:

[Toptpersi: H. M. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. @.
NBaHOB.

Tabmupl 1 cxembl: kapta «LleHTpbl NpOUCXOXKIEHHS W MHOroooOpasus
KyJbTYPHBIX pacTeHui», «[lopoapl noMamHux KMBOTHBIX», «CopTa KyJIBTYPHBIX
pactenuity, «OTnanéHHas rudpuauzamus», «Padbotel akagemuka M. @. lBaHoBay,



«[Homumnongus», «OO0beKThl OuOTEXHONOTUNY, «KIeTOUHBIE KYyIBTYpHI H
KJIOHHpOBaHHEe», «KOHCTpyrupoBaHue 1 nepeHoc reHOB, XPOMOCOM).

ObopyaoBaHue: MyJISKU TUI0I0B U KOPHEIUIOAO0B TUKUX (POPM U KYJIbTYPHBIX
COPTOB pacTeHui, repoapuil «CenbCKOX03sI1ICTBEHHbBIE PACTECHUS.

JlaGopaTopHble U MpaKTHYECKHEe PadOThI:

Okckypcusi «OCHOBHBIE METOIBl M JOCTHKEHHS CEJCKIUU PACTeHHH U
KUBOTHBIX (Ha CEJIEKIIHOHHYIO CTaHIIHIO, TUIEMEHHYIO bepmy,
COPTOHMCIIBITATENbHBI  y4acTOK, B TEIUIMYHOE XO3AHCTBO, J1aOOPAaTOPHUIO
arpoyHHBEPCHUTETA WIM HAYYHOTO IICHTPA).

11 KIIACC

Tema 1. DBoJrOHOHHASI OHOJIOTHS.

[IpennochUlkn BO3HMKHOBEHHSI HBOJIOIUOHHOW TEOPHUH. OBOJIOIIMOHHAS
Teopust U €€ MecTO B OMOJIOTMHU. BiusiHue 3BOJIIOLIMOHHON TEOPUU HAa pa3BUTHE
OMOJIOTUH U APYTUX HAYK.

CBugerenbcTBa 3BOMONUU. [laneoHTONIOrMUECKHE: TMOCIEA0BATEIbHOCTD
MOSIBJICHUSI BHUJOB B MMAJICOHTOJIOTUYECKOW JIETOMHMCH, MEPEXOJHbIE (POPMBI.
buoreorpadguueckue: cxocTBo U paznuune GayH u GJIop MaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJICTBA U PA3IHUUSI SMOPHOHOB pa3HBIX BHUIOB
MO3BOHOYHBIX. (CpaBHUTENbHO-aHATOMUYECKHE: TOMOJIOTHYHbBIC, AHAJIOTMYHbIE,
pyIUMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMHUYECKUE: CXOJCTBO
MEXaHU3MOB HACJIEICTBEHHOCTH W OCHOBHBIX METAa0OJIMYECKUX MyTeH y BcCex
OpraHU3MOB.

OpomonmonHas teopust Y. JlapBuna. Ilpennocbuiku BO3HUKHOBEHUS
napBuHU3Ma. JIBWKYIIME CHUIIBI ABONIONMK BUAOB 1o JlapBuHy (M30BITOYHOE
pPa3MHOXXEHUE MPU OTPAHUUYEHHOCTU PECYPCOB, HEOMpeNeSEHHAsT W3MEHUYUBOCTb,
O0opb0a 3a CyllleCTBOBAHKE, €CTECTBEHHBIN OTOOD).

Cunrernueckas teopus 3Bosouu (CTD) u €€ OCHOBHBIE MOJOKEHHUS.

MukposBostonus. [Tonynsuus kak eIMHUIA BUIA U 3BOJIIOIUU.

JBrkymue cuiibl (PpaxTopbl) PBOJIONUKM BUAOB B Ipupojae. MyTallmoOHHBINA
MpOoIECC M KOMOMHATHUBHAsT M3MEHUYMBOCTh. [lomymnsiliMOHHBIE BOJHBI U Apeid
reHoB. M3oJ1ust 1 MUrpanus.

EctecTBeHHbIil 0TOOp — HampaBisiomuii ¢akrtop sBomonud. DopMbl
€CTECTBEHHOTO 0TOOpA.

[Tpucnoco6MeHHOCTh OpPraHU3MOB KakK pe3yiabTaT dBojtonuu. [Ipumepst
MIPUCIIOCO0JICHUH Y OpraHu3MOB. ApoMop(dO3bl U UIUOAIATITALINH.

Bun wu  BugooGpazoBanue. Kputepun Buzma. OcHOBHBIE  (POpMBI
BUI000pa30BaHus: reorpaduueckoe, IKOJIOTHIECKOe.



MakposBomonus. Dopmbl  3BOTIOLUMU:  (UIETUYECKAs, JUBEPreHTHAs,
KOHBEpreHTHasi, napauienbHas. HeoOpaTuMocTh 3BONIOIUH.

[IpoucxoxeHne OT HeCleUUaTM3UpPOBaHHBIX NpeakoB. [Iporpeccupyromas
crienuain3anusa. AIanTUBHAS paJnalysl.

JdeMoHCcTpanuu:

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

Tabnuibl u cxembl: «Pa3BuTHE OpraHUYecKOro Mupa Ha 3emiie», «3apo/IbIIu
MO3BOHOYHBIX  JKUBOTHBIX»,  «ApxeonTepukc», «Dopmbl  OopbObI  3a
cylectBoBanue», «EctecTBeHHbIN 0TOOPY», «MHOrooOpasue COpToB pacTEHUID,
«MHoroobpasue  mopoa  KHUBOTHbIX»,  «llomymsiuum»,  «MyTtanuoHHas
U3MEHYHUBOCTE», «Apomopdo3b», «Wamoamanrtauum», «OOmas aereHepauus»,
«/IBmwxymme cwibl 3Bomoonun», «Kapra-cxema wapmpyra nyremectsus Y.
Hapsuna», «boprba 3a cymectBoBaHue», «IIpucnocoOIeHHOCTh OpraHU3MOBY,
«I"eorpaduueckoe BUI000pa30BaHUE», « IKOJIOTHUECKOE BUIOOOPAZOBAHUEY.

OOopyioBaHHE: KOJUJIEKIMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMU OKPACKH,
Ha0Op IUIOI0B U CeMsIH, KoyuieKus «lIpuMmepsl 3alUTHBIX MPUCIIOCOOJIEHUN y
XKUBOTHBIX», MOJeNb «OCHOBHBIE HANpaBICHHs 3BOJIIOLMHU», 0ObEMHAs MOJEINb
«CTpO€HHE rOJIOBHOTO MO3ra MO3BOHOYHBIXY.

buoreorpapuyeckas kapra wMupa, KoJuleKuus «@DOpMBI COXPAHHOCTH
HCKOIMAEMbIX JKMBOTHBIX W pacTeHWil», Mojaenb ammuiukauus «llepexpéct
XpOMOCOM», BIIaXKHble npemnaparbl «Pa3BuTue HacekoMmoro», «Pa3Burtue
JSATYHIIKWY, MUKponpemnapat «Jlpo3odunay (Hopma, MyTaruu (GOpMbI KPbUILEB U
OKpacKH TeJa).

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

JlaGoparopuas pabora Ne 1. «CpaBHeHHE BHUAOB MO MOP(POIOTHUECKOMY
KPUTEPUIO».

JlaGoparopnas pabora Ne 2. «Onucanue npucrnocoO0JSHHOCTH OpraHu3Ma M
€€ OTHOCUTENBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHE M Pa3BUTHE *KU3HU Ha 3emuie.

JloHayuyHble TpENCTaBICHUS O 3apPOXKJIECHUU >KM3HU. HayuHble rumortesbl
BO3HMKHOBEHHUSl JKM3HM Ha 3emiie: abuoreHe3 M MaHclepMus. XuUMUYecKas
3BOJIIOLIUA. AOHMOTEHHBIM CHUHTE3 OPraHMYEeCKHX BEIIECTB M3 HEOPraHUYECKHX.
DKCNEepUMEHTAIBHOE MOATBEPKACHUE XUMUYECKOU ABoMoMU. HavanbHblie HTamnbl
ouonornyeckor sBomonuu. I'unoreza PHK-mupa. @opMupoBanue MeMOpaHHBIX
CTPYKTYP M BO3HHKHOBEHHME NPOTOKJIETKU. [lepBble KIETKH W KX 3BOJIIOLUS.
®opMUPOBaHUE OCHOBHBIX I'PYIII KUBBIX OPTaHU3MOB.



Pa3Butue xu3Hu Ha 3emuie 1o 3paMm M nepuonaam. Karapxeil. Apxeiickas u
nporepo3oiickas d3pel. llameosolickas spa W €€ MEepUOABl: KEMOPHUICKUH,
OpPIOBHUKCKHUH, CUITYPUUCKUH, JEBOHCKUM, KAMEHHOYT OJIbHBIN, IIEPMCKHA.

Me3030HCKas 3pa U €€ NMEPUObl: TPUACOBBIN, FOPCKUNA, MEITOBOM.

KaliHo3oiickas »9pa ®W €€ TmepuoAbl: MaJCOTCHOBbIM, HEOIE€HOBBIM,
AHTPOITOT€HOBBIM.

XapakTepucTuKa KJIMMaTa M IeoJIOTHYECKHX IporeccoB. OCHOBHBIE 3Tarlbl
HBOJIIOIMU PACTUTENIILHOTO M JKUBOTHOTO MHpa. ApoMopdo3bl y pacTeHHd U
KUBOTHBIX. [I0siBJIEHNE, pacBET U BBIMUPAHUE TPYII )KUBBIX OPraHU3MOB.

CucremMa OpPraHMYECKOTO MHpa KaK OTpaKeHHE 3BONIOUUH. (OCHOBHBIE
CUCTEMATUYECKUE IPYIIbI OPraHU3MOB.

DBOJIOLHS YeT0BEKa. AHTPONOJIOTHS KaKk Hayka. PazButue npeacraBieHui o
IIPOUCXOXKJICHUN YeloBeKa. Meroasl HM3ydeHHs aHTpornoreHesa. (CxoxacrBa u
pasnyus 4eJIoBeKa U )KUBOTHBIX. CHCTEMaTUYECKOE ITOJI0KEHNE YEIIOBEKa.

JBwxymme  cuiabl  (pakTtopsl) — aHTpomnoreHe3a.  HacneactBeHHas
U3MEHYMBOCTh UM  €CTECTBEHHBbIM o0TOOp. OOmecTBeHHbI 00pa3 KHU3HH,
U3rOTOBIICHUE OPYAUI TpyAa, MBIIUIEHHUE, PEYb.

OCHOBHBIE CTa MU U BETBU SBOJIIOLMU YEJIOBEKA: aBCTPAIONUTEKH, YemoBek
yMenbld, YemoBek npsaMoxonsamiuii, YermoBek HeaHAEpTAIbCKUU, YenoBek
pa3ymHbIlil. Haxonkum HMCKONaeMbIX OCTaTKOB, BpPEMs CYIIECTBOBAHHMS, 00JIaCTh
pacnpocTpaHeHus, 00BbEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIU.

YenoBeueckre packl. OcCHOBHblE  OoNblIME  pachl:  €BPONECOUIHAS
(eBpasmiickasi),  Herpo-aBCTpaJioujHas  (PKBaTOpuaibHAas),  MOHIOJOUIHAS
(a3uaTcko-amepukaHckasi).  UepTsl  MPUCHOCOOJCHHOCTH  MpEACTaBUTENCH
YEJIOBEUECKUX pac K YCJIOBHUSIM CYIIECTBOBaHMUS. EIMHCTBO 4YeNOBEYECKUX pac.
Kputuka pacusma.

JlemoncTpanum:

[Toptpetsr: ®@. Penu, JI. Ilactep, A. . Onapun, C. Mwuiep, I'. FOpu, 4.
apBuH.

Tabmuupel 1 cxembl: «Bo3uukHoBeHne ComaHEUHON cucTeMbl», «Pa3Butne
opraHudeckoro Mupa», «PacturenbHas kineTka», <«OKHBOTHas  KIETKay,
«IIpokapuoTnueckass kiertka», «COBpeMEHHas CHCTEMa OPraHWYECKOro MUpPay,
«CpaBHEHHE aHATOMHYECKMX 4YEepT CTPOCHHUS YEJIOBEKa U YEJIOBEKOOOpa3HbIX
00e3bsin», «OCHOBHBIE MeCTa MaJCOHTOJIOIMYECKHMX  HAXOJOK  IPEIKOB
COBPEMEHHOI0 4YeJIOBEKa», «/lpeBHenmme moam», «pesuue moan», «llepsbie
COBPEMEHHBIE JI0N», «HenoBeuecKrue paco».

O6opynoBanue: My «lIpoucxoxaeHue — demoBeka»  (OOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOIA, HEaHJEpTaldblla, KPOMAHbOHIIA), CJIENKA WU
U300pKEHHUSI KAMEHHBIX OpYIud NEepBOOBITHOTO ueaoBeKa (KaMHHU-YOIIEPHI,



pyOuna, ckpebia), TEOXpOHOJIOTHUECKas Ta0numa, Kouiekius «Dopmbl
COXPaHHOCTH UCKOITAEMBIX )KMBOTHBIX M PACTEHUIN».

JlabopaTtopHblie U npakTHYecKHe PadoThI:

[Ipaktuueckast padbota Ne 1. «M3yyeHue UCKOMaeMbIX OCTaTKOB PACTEHUU U
YKABOTHBIX B KOJJIEKIIUSIX).

OKCKypcHsl «IBOJIOLUA OPraHUYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
HAy4YHBIM WIH KPA€BEAUECKUI My3€il).

Tema 3. Opranu3msl M OKpYysKamoLas cpeaa.

DKoJOorus KaK HayKa. 3ajauu U pa3feibl IKOJIOTUA. MeToabl SKOJIOTUYECKUX
UCCIIEAOBAaHUM. DKOJOTHUYECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAs, HAa3€MHO-BO3JYyIIHAs, MOYBEHHA,
BHYTPHOPIaHU3MEHHAS.

Okonoruueckue ¢akropel. Krnaccuduxamus skonornyeckux (HakTOpoOB:
abuoTHueckue, OHOTUYECKHME U aHTpONOreHHble. JlelcTBUE HKOJIOTMUYECKUX
(hakTOpOB Ha OPraHU3MBI.

AOuoTtnueckue (HakTophl: CBET, TEMIIEPATypa, BIAKHOCTb. DOTONEPUOAU3M.
[Ipucnocobnenusi OpraHU3MOB K  JICEUCTBUIO  a0MOTHYECKHX  (DAKTOpOB.
buonornyeckne puTMsl.

buotnueckue (hakTophI. Bubt OMOTHUYECKUX B3aMMOJICCTBUM:
KOHKYPEHIMS, XUIIHUYECTBO, cCUMONO03 U ero (opmsl. Ilapasutusm, koomneparus,
MyTyajJu3M, KOMMEHCAJIN3M (KBapTHPAHCTBO, HAaXJECOHUYECTBO). AMEHCAIN3M,
HelTpanu3M. 3HayeHHe OHOTUYECKUX B3aUMOJEHUCTBUN JJI CYLIECTBOBAHUS
OpPraHKU3MOB B IPUPOAHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XapaKTEPUCTUKK nomyisuuu. OCHOBHBIE IOKA3aTENH
NOMYJSIMUA: YHUCIEHHOCTh, IJIOTHOCTh, POXJIa€MOCTh, CMEpPTHOCTb, MPHUPOCT,
Murpanus. JlmHaMuka 4uCcIeHHOCTH MOMYJISIUA U €€ Perysus.

JdeMoHCTpaum:

[Toptpetsl: A. I'ymGonbar, K. ®@. Pynbe, O. I'ekkensb.

Tabnuupl u cxembl: kapta «lIpupoansie 30HbI 3emiuny, «Cpenbpl 0OMTaHUS
Opranu3moBy», «@otonepuoausm», «llomymsauum», «3aKOHOMEPHOCTH POCTa
YUCJIEHHOCTU MONYJSAUUNA UHPY30puu-TyPenbkny, «Iluiesbie nenm.

JlaGopaTopHblie 1 NpakTHYeCKHE padoThI:

JlabopaTtopHnas paborta Ne 3. «Mopdonorndeckne 0cCOOEHHOCTH PAaCTEHUHN M3
Pa3HbIX MECT OOMTAHUS.

JlabopaTtopHas pabora Ne 4. «BnusHre cBeTa Ha pOoCT U pa3BUTHUE YEPEHKOB
KOJIeycay.

[Tpaktrueckast padota Ne 2. «Ilomcu€T MIOTHOCTH MOMYJISIUNA Pa3HBIX BUIOB
PaCTEHUI».

Tema 4. CooO1mecTBa ¥ 3K0JIOrH4YeCKHE CUCTEMBbI.



Coo0miecTBo opranu3MoB — OuoueHo3. CTpyKTypbl OHOILIEHO3a: BHIOBas,
MPOCTPAaHCTBEHHAs, Tpoduueckas (mumieBas). Buapl-momuHanTel. CBsi3u B
OHOLIEHO3E.

Dkonornueckue cuctembl (dkocucreMsbl). [loHaTne 00 »skocucTemMe W
ouoreornieHoze. DyHKIIMOHAIBHBIE KOMIIOHEHTHI HIKOCUCTEMBI: TPOYIICHTHI,
KOHCYMEHTHI, PEAYIEHTH. KpyroBOpoT BEIIECTB U MOTOK DHEPTHUU B IKOCHUCTEME.
Tpoduueckne (muimeBble) YPOBHHU OKOCHUCTEMBI. [luimeBple 1€ W CETH.
OcHOBHBIE TOKa3aTeIu HKOCUCTEMBbI: OMoMacca, MNPOAYKIUS. DKOJIOTHYECKHE
nupamMubl: TPOAYKLIMU, YHCIEHHOCTH, Ouomacchl. CBOICTBA 3KOCUCTEM:
YCTOMYMBOCTb, CAMOPETYJIALNS, pa3BuTue. CyKieccus.

[TpuponHbie PKOCHUCTEMBI. DKOCHUCTEMBI 03P M PEeK. DKOCHCTEMa XBOMHOTO
VI TITUPOKOJIMCTBEHHOTO Jieca.

AHTpOTIOTEHHBIE ~ DKOCUCTEMBI.  ATPOIKOCHCTEMBI. Y POOIKOCHCTEMBI.
buonornueckoe u X03sHCTBEHHOE 3HAYEHHUE arpO’IKOCUCTEM U YPOOIKOCUCTEM.

buopasnooOpazue kak QakTop yCTOMYMBOCTH »dKocucTeM. CoxpaHEHHE
OMOJIOTMYECKOT0 pa3HOoOOpasus Ha 3emiie.

VYuenue B. U. Bepnaackoro o 6uocdepe. I'panuiipl, cOCTaB U CTPYKTypa
ouocdepnl. XKuBoe BemecTBO U ero ¢GyHkuuu. OcobeHHOCTH Onochepbl Kak
rJI00aIbHOM JKOCHCTEMBbl. J[MHaMHueckoe paBHOBeCHME W OOpaTHas CBsI3b B
ouocdepe.

KpyroBopoTh! BemiecTB 1 OMOTCOXUMHUYECKHE IUKIIBI JIEMEHTOB (yriepoaa,
a30Ta). 30HAIBHOCTh OMoc(epbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Ouocdepe 3eMin. AHTpONOTeHHbIE U3MEHEHUs B Ouocdepe.
['11oGanpHbIE YKOJIOTHYECKHE TTPOOIISMBL.

CocyliiecTBOBaHUE MIPUPOJIBI 151 YEJI0BEUECTRA. Coxpanenue
Oropa3zHoo0pa3us Kak OCHOBAa YCTOMYMBOCTH Onocdepsl. OCHOBA pallMOHAIBHOTO
VOpaBJICHHUS TMPUPOJHBIMU pecypcaMH M HX HCIHOJib30BaHue. JlocTrxkeHus
OMOJIOTHHY U OXpaHa MPUPOJIbI.

JlemoHncTpanum:

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

Tabnuiel u cxembl: «llumeBslie nenu», «bUoIEHO3: COCTaB U CTPYKTypay,
«IIpuponnbie cooOmiecTBa», «llenmu nuranusy, «IKoJOTHYECKasT TUPAMHUIAY,
«buocdepa u yenoBek», «IKocUCTEMA MTUPOKOTUCTBEHHOTO JIecay, « IKOCUCTEMA
XBOMHOTO  Jiecay, «buoneno3s Bomoéma», «ArpoueHos», «lIpumepHsie
AHTPOIIOIEHHbIE  BO3JACWCTBUSA HaA IIpUpoAy», «BaxHelmme UCTOYHUKHU
3arpsi3HEHMsI BO3JlyXa W TPYHTOBBIX BOA», «[louBa — BakHEHIIasi coCTaBisSIOMIAs
ounocheprr», «DakTopsl Aerpaganuu mouBy, «llapaukoBeiil d3ddexT», «DakTopbl
pPaMOAaKTUBHOTO 3arpsi3HeHus Ouocdepb», «O0mas crpykrypa Ouocheps»,



«Pacnipoctpanenne ku3Hu B Ouocdepe», «O30HOBBIM d3kpaH Ouocdepsi»,
«KpyroBopot yriepoaa B Ouocdeper», «KpyroBopot a3ota B Ipupoae».

ObopynoBanue: MoJenb-anmanKanus «TUIUUHbIe OHOLEHO3bI», Tepbapuit
«PacturenbHble coobmiecTBa», Komiekunu «buonenos», «Bpeaurenu BakHeHmmx
CEJIbCKOXO3SIIICTBEHHBIX ~ KYJNbTYp», TrepOapuM U KOJUIEKIIMM pAacTeHUd W
KUBOTHBIX, MPHUHAJJICKAIINE K Pa3HBIM SKOJOTMUYECKUM TpyIIaM OJHOTO BHIA,
Kpacnas kuura Poccuiickoit @enepanmu, H300paX€HUS OXPaHAEMBIX BHIIOB
pacTeHU U )KUBOTHBIX.



IUDTAHUPYEMBIE  PE3VIJIBTATBI OCBOEHUWA  I[TPOI'PAMMEBI 11O
BMOJIOI'NN HA BA3OBOM YPOBHE CPEJHEI'O OBIIEI'O ObPA3OBAHUA

Cormacao ®I'OC COO, ycraHaBiMBaKOTCd TpeOOBaHUS K pe3yJbTaTaM
OCBOCHHS 00YYarOIUMHUCS MPOTrPaMM CPEIHET0 OOIIEero 0Opa3oBaHUs: TUYHOCTHBIM,
METanpeIMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpyKkType JNMYHOCTHBIX pe3yJbTATOB OCBOCHHMS NpeaMera «bHuoyiorus»
BBIJICTICHBI CJICAYIOIINE COCTABJISIONIME: OCO3HAHWE OOYYaIOIIMMUCS POCCUUCKOM
rPaXJaHCKOM MJICHTUYHOCTU — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEILHOCTH U
CaMOOIIPEICIICHUIO, HaJIN4Ne MOTHBALNU K 0OyYEeHHIO ounoJioruu,
IIeJICHANPABJICHHOE PAa3BUTHE BHYTPEHHUX YOCXKICHUNW JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH W MCTOPUYECKUX TPATUIMK PA3BUTHSA OHOJOTHYECKOTO
3HaHUSA, TOTOBHOCTh U CHOCOOHOCTH OOYYarolIUXCS PYKOBOICTBOBATHCS B CBOEH
JNEATEIbHOCTH LIEHHOCTHO-CMBICJIOBBIMA ~ YCTAHOBKAMH, TMPUCYIIUMUA  CHCTEME
OMOJIOTUYECKOTO  O0pa3oBaHWsA, HAJIWYUE  OSKOJOTHYECKOTO  MPABOCO3HAHUA,
CITOCOOHOCTH CTaBUTH LIEJIU U CTPOUTH KU3HEHHBIC TIIaHBI.

JIMYHOCTHBIE pE3yJIbTaThl OCBOCHUA NpeaMera «buoJiorus» HDOCTUraroTCA B
€MHCTBE Yy4YEeOHOW MW BOCIHUTATEIBHON JEATEILHOCTM B COOTBETCTBUU C
TPAJUIIMOHHBIMU POCCUHUCKUMH COIMOKYJIBTYPHBIMH, UCTOPUYECKUMHU U JTYXOBHO-
HPAaBCTBEHHBIMHU IIEHHOCTSMHU, TMPUHATHIMH B OOINECTBE IpaBWJIaMH M HOpMaMHU
MOBEJICHUSI W CIOCOOCTBYIOT TMpOIlECCaM CaMOIO3HAHWSA, CaMOBOCIUTAHUS U
CaMOpA3BUTHS, PA3BUTHS BHYTPEHHEW MO3UILIMU JIMYHOCTH, NATPUOTU3MA, YBAKCHUS
K 3aKOHY W NPaBOIMOPANKY, YEIOBEKY TPyJa U CTApPIIEMYy IOKOJICHUIO, B3aUMHOTO
YBOKCHUS, OEpPEKHOTO OTHOIICHUS K KYJIbTYpHOMY HACICAUI0O W TPAJAUIHUSIM
MHOTOHAIIMOHAJILHOTO Hapoja Poccuiickon denepanuu, NpUpoOAE M OKPYKAOIIEH
cpene.

JIngyHOCTHBIE pe3yJIbTaThl OCBOCHUSI y4eOHOTo mpeameTa «bruonaorus» JOKHBI
OTpaXaTh TOTOBHOCTh W  CIOCOOHOCTh OOYYarolmMXCS  PYKOBOJCTBOBATHCA
chOpMHUPOBAHHOW BHYTPEHHEH TMMO3MIMEH JIMYHOCTH, CHCTEMOM II€HHOCTHBIX
OpPMEHTAIlM{,  TO3WTHUBHBIX  BHYTPEHHUX  YOEXKICHHUH,  COOTBETCTBYIOIIHMX
TPATUIIMOHHBIM IIEHHOCTSM POCCHHCKOTO OOIIeCTBa, pacHIupeHue >KU3HEHHOTO
ONbITa U OMNbITAa ACATEIBHOCTH B IPOLECCE peaau3allid OCHOBHBIX HAIpaBJICHUH
BOCIIUTATEJILHON JEATEIBHOCTH, B TOM YUCJIE B YACTH:

1) rpaIaHCKOro BOCIIMTAHUS

c(hOPMHUPOBAHHOCTh TPAKIAHCKON TMO3UIIMUA OOYYAIOMIErocss KaK aKTUBHOTO U

OTBETCTBEHHOTO 4JIEHA POCCUICKOTO OOIIECTBA;



OCO3HAHWE CBOMX KOHCTHTYIIMOHHBIX TMpaB U 00S3aHHOCTEH, YBOKCHHUE 3aKOHA
Y TIPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOM ACATEILHOCTH MPHU CO3JaHUN YUCOHBIX
IPOCKTOB, PpEIICHUH Y4eOHbIX M  IIO3HABATENbHBIX  3a7a4, BBINOJHEHUH
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH OMPEAEHATh COOCTBEHHYIO MO3UIIUIO IO OTHOIIEHUIO K SIBIICHUSIM
COBPEMEHHOM KU3HU U OOBSICHATH €&;

YMEHHUE YYUTHIBAaTh B CBOMX JICUCTBUSAX HEOOXOJIUMOCTh KOHCTPYKTUBHOTO
B3aUMOJICHCTBUS JIIOACH C pPa3HBIMH YOEKICHHUSAMU, KYJIbTYPHBIMH IIEHHOCTSIMHU U
COIIMAJILHBIM MTOJIOKEHUEM;

FOTOBHOCTh K COTPYAHUYECTBY B TMPOILIECCE COBMECTHOTO BBIMOJIHEHUS
y4eOHBIX, TIO3HABATEIbHBIX M  HCCJICAOBATEIbCKUX 3a7a4, YBAKHUTECIHHOTO
OTHOIICHUS K MHEHUIO OINMOHEHTOB TMPpU OOCYXJIEHWU CIOPHBIX BOIIPOCOB
OMOJIOTUYECKOTO COICPIKAHUS;

TOTOBHOCTh K TYMaHUTAPHON U BOJIOHTEPCKOM JEATEIBHOCTH;

2) NaTPUOTUYECKOTO BOCTIUTAHMS:

c(hOpPMHUPOBAHHOCTh POCCUHCKON TpakJIaHCKOW UACHTUYHOCTH, MATPUOTU3MA,
YBa)KE€HHS K CBOEMY HapOJy, YyBCTBa OTBETCTBEHHOCTH Tepe PoauHoil, ropaoctu 3a
CBOM Kpa#, cBOW PoauHy, CBOM S3BIK M KYyJbTYPYy, IPOLIJIOE M HACTOSIIEE
MHOTOHAIIMOHAIIBHOTO Hapoja Poccuu;

IIEHHOCTHOE OTHOIIEHWE K MPUPOJHOMY HACIEIUIO W MaMSTHUKAM MPUPOIBI,
NOCTHXKEHUAM Poccuu B HayKe, HICKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYIE;

CIIOCOOHOCTH OLIEHUBATh BKJIAJ] POCCUUCKUX YUEHBIX B CTAHOBJICHHUE U Pa3BUTHE
OM0JIOTHH, TIOHUMAaHUS 3HaYEHUsI OMOJIOTUHU B TTO3HAHUU 3aKOHOB MIPUPO/IbI, B )KU3HU
YeJI0BeKa U COBPEMEHHOTO O0IIECTBA;

ujeiiHas yO0exJAEHHOCTh, TOTOBHOCTh K CHyKeHHIO H 3ammre OTteudectsa,
OTBETCTBEHHOCTb 3a €r0 CyIb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAaHUE IyXOBHBIX IEHHOCTEW POCCUICKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAIllMI0 M TPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIECHHOCTH;

OCO3HAHME JINYHOTO BKJIAJa B MOCTPOCHUE YCTOMUYMBOTO Oy IyIIIEro;

OTBETCTBEHHOE OTHOIIIEHHWE K CBOUM POJUTEIISIM, CO3JaHUI0 CEMbH HAa OCHOBE
OCO3HAHHOTO MPUHATHUS LEHHOCTEN CEMENHOM KU3HU B COOTBETCTBUU C TPAAULIUSAMU
HapoaoB Poccuu;

4) 3¢TeTHYECKOro BOCIIUTAHHUS:

ACTETUYECKOE OTHOIICHUE K MHUPY, BKIIOYAash SCTETHKY ObITa, HAy4HOTO U
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPYJa, OOIIECTBEHHBIX OTHOIIECHUI;



MMOHMUMAaHHUE SYMOLIUOHAIBHOTO BO3JIEMCTBUS JKUBOU MIPUPOIBI U €€ IEHHOCTH;

FOTOBHOCTb K CAMOBBIPQXEHHUIO B PA3HBIX BHJAX MCKYCCTBA, CTPEMIIEHUE
IPOSIBIISATh KAYECTBA TBOPUYECKOU JINYHOCTH;

5) ¢usnyeckoro BoCcnUTAHUA, (POPMHMPOBAHMS KYJIbTYPHI 310POBbS H
IMOIMOHAJILHOTO 0JIarONoJTyYns:

MOHMMAaHHE U pean3alus 3I0pOBOTO U OE30MacHOT0 00pasa KHU3HU (310pOBOE
MUTaHue, CoO0IeHNe TUTHCHHYECKUX MPAaBUI U HOPM, COQTAaHCHUPOBAHHBIN PEKUM
3aHATUM W OTHbIXa, peryjspHas (u3MYecKas aKTUBHOCTh), OEpeXHOro,
OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIIEHUS K COOCTBEHHOMY (DHU3UYECKOMY U
MICUXUYECKOMY 3]I0POBBIO;

MMOHMMAaHUE [IEHHOCTU TMPaBUI HHAUBUAYAIBHOTO U  KOJUIEKTUBHOIO
0€30MacHOro MOBEICHUS B CUTYallUX, YTPOXKAIOIIUX 3/OPOBBIO U KU3HU JIIO/ICH;

OCO3HaHWE TMOCIEACTBUN M HENPUATHUS BPEIHBIX MPUBBIYEK (YHNOTpeOJICHUS
AJIKOTOJIs1, HAPKOTUKOB, KYpEHUS1);

6) TPy10BOIr0 BOCIUTAHUS

TOTOBHOCTH K TPYAY, OCO3HAHHE [IEHHOCTU MacTepCTBa, TPYA0JIIO0HE;

TOTOBHOCTh K AaKTUBHOM [I€SITEIBHOCTH TEXHOJIOTMYECKOW W COLUUAIBHOU
HaIPaBJIECHHOCTH, CIOCOOHOCTh WHUIIMUPOBATH, IUIAHUPOBATH U CAMOCTOSITEIHHO
BBITIOJIHATH TaKYyIO JEATEIbHOCTD;

WHTEpPEC K pa3IMuHbIM cdepaM NpodecCHoHaTIbHON AEATENbHOCTH, YMEHUE
COBEpIIAaTh OCO3HAHHBIM BBIOOp Oyaymied mnpogeccuu U peasu30BBIBATH
COOCTBEHHBIC KU3HECHHbIC TUTAHbL;

TOTOBHOCTh M CIOCOOHOCTh K OOpa3oBaHHUIO U CaMOOOpa30BaHUIO Ha
MPOTSKEHUU BCEU JKU3HU;

7) IKOJIOTrH4eCKOr0 BOCIIMTAHUSA:

AKOJIOTUYECKH 11e71ecO00pa3HOe OTHOIIEHUE K MPUPOJIC KAaK UCTOYHUKY KU3HU
Ha 3eMJie, OCHOBE €€ CyIIECTBOBAHUS;

MOBBIIICHUE YPOBHS DKOJIOTMUECKOW KYJIbTYpbl: MPUOOPETEHUE  OIbITa
TJTAHUPOBAHMS TTOCTYIIKOB M OLIEHKU MX BO3MOYKHBIX MMOCIIEICTBUAN JJIsI OKPYKAIOIIEH
Cpenpl;

OCO3HaHHWE TJIOOAIBHOTO XapaKTepa JKOJOTHMYECKUX Npo0ieM U MmyTed ux
pelieHus;

CIIOCOOHOCTH MCIOJIB30BaTh NMPUOOpETaEMbIe NMPU U3YYCHUU OWOJIOTUU 3HAHUS
M yMEHHMS TpU  pEIICHUH  TpoOJieM, CBSI3aHHBIX C  PAIMOHAIBHBIM
MIPUPOJIOTIOIB30BaHUEM (COOIIOICHUE TPABUJI TTOBEICHUS B IPUPOJIC, HATTPABJICHHBIX
Ha COXpaHEHWE PABHOBECHUS B IKOCHCTEMAX, OXPAaHY BUJIOB, IKOCUCTEM, OUOChEpHI);

AKTUBHOE HEMPUATHUE JICMCTBUM, MPUHOCAIINX BPEd OKPYXKAIOLIEU MPUPOTHOU
cpene, yMEHUE MPOTHO3UPOBATh HEOJAroNnpUsITHBIE JKOJIOTHYECKHE TOCIEACTBUS
NPEANTPUHUMAEMBIX IEMCTBUM U MPEAOTBPAILIATh UX;



HaJIMYue Pa3BUTOTO HKOJOTHMUYECKOTO MBIIUICHUS, SKOJOTHUYECKON KYJIbTYPBHI,
OTBITA JIEATEIIBHOCTH SKOJIOTUYECKON HAIMPABICHHOCTH, YMEHHUSI PYKOBOJICTBOBATHCA
MMHU B TI0O3HABATEIbHON, KOMMYHUKATUBHON U COIMATIBLHON MPaKTHUKE, TOTOBHOCTHU K
YYaCTHIO B IPAKTUYECKOM ESITEIILHOCTH IKOJIOTMYECKON HAPaBIEHHOCTH;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(OpPMUPOBAHHOCTh ~MHUPOBO33PEHUS, COOTBETCTBYIOILIETO COBPEMEHHOMY
YPOBHIO DPa3BUTHs HAyKH W OOINECTBEHHOW MPAKTHKH, OCHOBAaHHOTO Ha JHAJIOTE
KYJIbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOEIO MECTa B MOJIMKYJIBTYPHOM MHPE;

COBEPILIEHCTBOBAHKUE SI3BIKOBOM M YHUTATEIbCKOM KYJIBTYphl KaK CpeJCTBa
B3aMMO/ICUCTBUS MEXKTY JIFOJbMH U TIO3HAHUS MUPA;

MOHUMaHue crenuuku OWOJOTMM KaK HayKH, OCO3HaHWS €€ POl B
(GbOpMHUpPOBAaHUM PAIIMOHATILHOTO HAYYHOTO MBIINUIICHUS, CO3JaHUM 1EJIOCTHOTO
Npe/CcTaBlieHus 00 OKPY)KalollleM MHUpE KaK O €IMHCTBE MPUPOJbI, YeJIOBEeKa U
oOlecTBa, B TMO3HAaHUM NPHUPOAHBIX 3aKOHOMEPHOCTEH U pEIIeHUH MpodiieM
COXpaHEHUs TPUPOJHOTO PABHOBECHS;

yOEXKJIEHHOCTh B 3HAYMMOCTH OHOJIOTMM JJii COBPEMEHHOW ITMBUIIM3ALINU:
oOecrieueHrsT HOBOI'O YPOBHSI Pa3BUTUS MEIUIIMHBI, CO3/IaHUE TEPCIEKTUBHBIX
OMOTEXHOJIOTHI, CTIOCOOHBIX PEIIaTh PECYPCHBIE TPOOIEMbI PA3BUTHUS YEIOBEUECTBRA,
MOMCKa MyTell BbIXOAA M3 TJIOOAIBHBIX 3KOJIOTMUECKHX MpoOjeM U olecrneyeHus
nepexo/ia K yCTOMYMBOMY Pa3BUTHIO, PAIMOHATILHOMY HCIIOJIb30BAaHUIO MTPUPOIHBIX
pecypcoB 1 GOPMUPOBAHUIO HOBBIX CTAHAAPTOB JKU3HU;

3aMHTEPECOBAHHOCTh B TOJYyYEHHUHM OHMOJIOTMUYECKUX 3HAHUW B  IEJIX
MOBBIIICHUS OOIIEH KYJIbTYpbl, €CTECTBEHHO-HAYYHON T'PaMOTHOCTH, KaK COCTaBHOM
4acTH (PYHKIIMOHAJIbHON IPaMOTHOCTH OOydJaromuxcs, (popMupyeMoi pu u3y4yeHuu
OMoJ0orNy;

MOHUMAHHUE CYUIHOCTHM METOJIOB MO3HAHMS, HUCMOJb3YyEMBbIX B €CTECTBEHHBIX
HayKax, CHOCOOHOCTM WCMOJb30BaTh IOJyYyaeMble 3HAHMS IS aHalu3a W
OOBSCHEHUSI SIBJICHUM OKpYKAIOMIEr0 MUpa M MPOUCXOIAIUX B HEM H3MEHECHHH,
YMEHUE JeNaTb OOOCHOBAHHBIE 3aKIIOYEHHS HAa OCHOBE HAy4YHBIX (DaKTOB H
MMEIOIIUXCS JAHHBIX C IEJIbIO MOJTYyUYEeHUS JOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEILHO HCIIOJIb30BaTh OMOJOTUYECKUE 3HAHMS IS
perieHus Mpo0JieM B peajbHbIX KU3HEHHBIX CUTYAIUAX;

OCO3HaHWE IIEHHOCTH HAy4YHOW JeSATEIbHOCTH, TOTOBHOCTH OCYUIECTBISThH
MPOEKTHYIO U UCCIEAOBATEIBCKYIO AEATEIbHOCTh MHANBUIYAIHLHO U B TPYIIIIE;

FOTOBHOCTh M CIIOCOOHOCTH K  HENPEPHIBHOMY  O0pa3oBaHUIO U
caM000pa30BaHUI0, K AaKTUBHOMY TIOJYYCHHIO HOBBIX 3HAHWU 10 OWOJOTUU B
COOTBETCTBHH C KU3HECHHBIMU IMOTPEOHOCTSIMHU.

METAIIPEAMETHBIE PE3YJIBTATBI



MertanpeameTHble pe3ysbTaThl OCBOCHHS Y4yeOHOro mnpeamera «buosorus»
BKJIIOYAIOT: 3HAYMMble [UIsI  (OPMHUPOBAHMSI MHPOBO33PEHUS  OOYYarOIINXCs
MEXIUCIHUIUIMHAPHBIE (MEKIPEAMETHbIE) OOILIEHAYYHbIE MOHATHS, OTPAKAIOIINE
LEJOCTHOCTh HAYYHOM KAapTUHBI MHUpa U CHEUU(PUKY METOJOB IO3HAHMS,
UCIOJb3YEMBIX B €CTECTBEHHBIX HayKaxX (BELIECTBO, HHEPIHs, SIBICHUE, MPOIECC,
CUCTEMa, Hay4HbId (akT, MPUHIMI, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpPHS,
UCCre0BaHne, HAOI0IEHNEe, U3MEPEHHE, SKCIIEPUMEHT U IPYTUX), YHUBEPCAIbHbIC
yueOHble  JeicTBUS  (MMO3HABaTENbHBIE, KOMMYHUKATHUBHBIE, PETYJSITUBHBIC),
oOecneunBaromye (popmMupoBaHUe (PYHKIIMOHAIBHON TI'PaMOTHOCTH M COLMAIBHOMN
KOMIIETEHIIMK  OOY4YaloIIMXCs, CIIOCOOHOCTh  OOYyYaroIMXCSl ~ MCIOJIb30BaTh
OCBOCHHBIC MEXIHUCLMIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS U YHUBEpCAJIbHBIC
yueOHbIe ACHCTBHS B TO3HABATEIHLHON U COLMATBHON MPAKTHKE.

MeranpeaMeTHble pe3yiabTaThl OCBOECHHUA MPOrpaMMbl CPEAHEro OOIIEro
oOpa30BaHMsl TOJKHBI OTPAXKATh:

OBianenue YHHMBEPCAJIbHBIMH y4eOHBIMHU MO03HABATEJIbHBIMH
NEeHCTBUSIMM:

1) 6a3oBble JIOTHYECKHE AeiiCTBHUS:

CaMOCTOSATENIbHO  (OPMYJIHMpPOBAaTh M AKTYyaJlM3UPOBATh  IpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE,

UCIIOJIB30BaTh IIPM OCBOCHUM 3HAHUN MPUEMBI JIOTUYECKOIO MBIIIJICHUS
(aHanu3a, cuHTE3a, CpaBHEHMUs, KiaccuduKaiuu, 000O0IIeH s ), PaCKPhIBATh CMBICI
OMOJIOTUYECKUX MOHATHM (BBIAEIATh MX XapaKTEpHbIE IMPU3HAKU, YCTAaHABIUBATH
CBS3U C IPYTUMH ITOHATHUSIMH);

ONpENENATh UEIU JEATEIIbHOCTH, 3aJaBas MapaMeTpbl M KPUTEPHHM HX
JTOCTHKEHHUSI, COOTHOCUTD PE3YJIBTATHI ACATEIBHOCTH C IOCTABICHHBIMU LIETSIMU;

HCIIOJIb30BaTh OHMOJOTMYECKUE MOHATHUS Uil OOBSICHEHHS (DAKTOB MU SIBICHUMN
KUBOU NPUPOJIBL;

CTPOUTH JIOTMYECKUE pacCyXIeHHs (MHOYKTHUBHBIC, JEIyKTUBHBIE, IIO
aHAJIOTUH), BBISABIATH 3aKOHOMEPHOCTM M MPOTUBOPEUYUS B paccMaTpUBaEMBbIX
ABJICHUSIX, (DOPMYIUPOBATH BHIBOJIbI M 3aKIIOUEHUS;

IIPUMEHSATh CXEMHO-MOJEIIBHBIE CPEACTBA I NPEACTABICHUS CYLIECTBEHHBIX
CBA3€H W OTHOLIEHWH B H3y4yaeMbIX OMOJOTMYECKUX OOBEKTaX, a TaKxKe
IPOTUBOPEUUI PA3HOrO pOJAA, BBIABIEHHBIX B Pa3IMYHBIX HHPOPMAIMOHHBIX
HMCTOYHHKAX;

pa3pabaThiBaTh IUIAaH pEUIeHUs NpoOieMbl ¢ Y4ETOM aHajiu3a HMMEOUIUXCS
MAaTEpUAIBHBIX U HEMATEPUAIBHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBBI B JIEATEIBHOCTh, OLIEHUBATH COOTBETCTBUE PE3YJHTATOB
LEJISIM, OLIEHMBATh PUCKU NOCIEACTBUI AESATEIBHOCTH;



KOOPJMHHUPOBATH U BBIOJHATH PabOTY B YCIOBUAX PEATLHOTO, BUPTYaJIbHOTO U
KOMOMHHPOBAHHOTO B3aMMO/ICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIIJICHUE NTPU PELICHUH KU3HEHHBIX IPOOJIEM.

2) 6a30BbIe HCCJIeI0BATEIbLCKHE TeHCTBHS:

BJIa/ICTh HABBIKAMH Y4YEOHO-UCCIIEIOBATEIBCKON W MPOEKTHON NEATEIbHOCTH,
HAaBbIKAMU  paspemieHusi  mpoOjeM, CIOCOOHOCTHIO W TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY TIOMCKY METOJIOB PEIICHUs MPAKTHUYECKHUX 3ajad, MPUMEHEHUIO
pa3IMYHbIX METOJIOB IO3HAHUS;

UCIOJIb30BaTh PA3JIMYHbIE BUIBI JEATEIBHOCTH 10 MOJTYYEHHIO HOBOTO 3HAHMS,
€ro MHTEPIPETALNU, TPEOOPa30BAHUIO U IPUMEHEHUIO B YUEOHBIX CUTYyAIlHsIX, B TOM
YHCIIe TIPY CO3/IaHUU YYEOHBIX U COIIMANBHBIX MPOECKTOB,

(opMuUpOBaTh HAY4YHBIH THUI MBIIIJICHUS, BIaJE€Th HAyYHOM TEPMHMHOJIOTHEN,
KJIIOYEBBIMU MOHITUSIMH U METOJIaMU;

CTaBUTh M (OPMYJIMPOBATh COOCTBEHHbIE 3aJaud B 00pa30BaTEIbHOU
TESITeIbHOCTH Y )KU3HEHHBIX CUTYaIIHsX;

BBISIBJISITh TPUYMHHO-CIECTBEHHBIE CBS3M U aKTyaJlM3UpOBaTh 3ajady,
BBIIBUTaTh TUIOTE3Y €€ pelIeHUs, HaXOAUTh apTyMEHThI JUIsl JOKa3aTelbCTBA CBOMX
YTBEpXKACHUMN, 3a71aBaTh IApaMETPbl U KPUTEPUU PEILICHUS;

aHAJIM3UPOBATH MOTYYEHHBIC B XOJE PEUICHUS 33aa4H Pe3yIbTaThl, KpUTHUECKU
OLICHUBATh UX JJOCTOBEPHOCTH, MPOTHO3MPOBATH U3MEHEHHUE B HOBBIX YCIIOBUSX;

JaBaTh OLIEHKY HOBBIM CHTYAI[UsM, OIEHUBATH MPUOOPETEHHBIHN OIIBIT;

OCYILIECTBIISAITh LEJICHAIIPABJICHHBIM TMOUCK IEpeHoca CPEeICTB U CHOCOOOB
JEeMCTBUS B IPOPECCUOHANBHYIO CPELLY;

YMETh MEPEHOCUTh 3HAHMS B TO3HABATEIBHYIO W TMPAKTUYECKYIO OOJacTH
KHU3HEACSITEIbHOCTH;

YMETb UHTEIPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00J1acTell;

BBIIBUTaTh HOBBIE HJEU, NpeAsiaraTb OpPUTMHAJIbHBIE MOIXOAbl U PELICHHUS,
CTaBUTh MPOOJIEMBbI U 337a4H, IOIMYCKAIOIIKE albTepHATUBHBIC PEILICHUS.

3) pabora ¢ unpopmanueii:

OpUEHTHUPOBATHCSA B PA3IMYHBIX MCTOYHUMKAX MHPOpMALMU (TEKCTE y4eOHOTO
nocoOusi, HAYYHO-TIOMYJISIPHOM  JUTepaType, OHOJOTMYECKHX  CIOBapsiX M
CIpPaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHbIX, B VHTepHeTe), aHanM3UpoOBaTh
MH(GOPMAIIMIO PA3TUIHBIX BUAOB U (POPM IPEICTABICHUS, KPUTUIECKH OIICHUBAThH €€
JOCTOBEPHOCTH U HEMTPOTUBOPECUNBOCTD;

dopMyTupOBaTh 3ampoChl U MPHUMEHATH Pa3jMYHbIE METOABl MPH TOUCKE W
otbope Oumosornueckor WHGOPMAIK, HEOOXOMUMOW IS BBHITOJHEHUS Y4eOHBIX
3ajady;



npuoOpeTaTh OMBIT HWCIOJB30BaHUS WHOOPMAITMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUM, COBEPIICHCTBOBATh KYJIbTYPY AKTUBHOTO HMCIOJIb30BAHUS PA3TUUYHBIX
MIOMCKOBBIX CHUCTEM;

CaMOCTOSATENIbHO  BBIOMpaTh  ONTHUMAlIbHYI0O  (opMy  mpeacTaBieHUs
ouonornueckoit nHGOpMaIUu (CXembl, TpaduKH, TUArPAMMbI, TaOIHUIIbI, PUCYHKH U
Apyroe);

WCIIONB30BaTh HAYYHBIM SI3bIK B KA4yeCTBE CpeAcTBa IMpu padore ¢
Oouonornyecko  umHbOpMaIMel: NPUMEHATh  XUMHYECKHEe, (QU3UYECKHe U
MaTEMaTUYECKUE 3HAKM M CHUMBOJIBI, (QopMynbl, abOpeBUATypy, HOMEHKJIATYpy,
HCIIOJIB30BaTh U MPEOOPa30BbIBATH 3HAKOBO-CUMBOJIUYECKUE CPEACTBA HATISAHOCTH;

BJIJICTh HABBIKAMH PACIIO3HABAHUS U 3aIUTHI HH(POpMAIu, HHOOPMAITMOHHON
0€30MacHOCTH JTUYHOCTH.

OBJiageHne yHUBEPCAJIbHBIMUA KOMMYHHKATHBHBIMHY IeHCTBUSIMU:

1) oO1eHne:

OCYILIECTBIISITh KOMMYHHUKAIIUUA BO BCeX chepax KU3HU, AKTUBHO y4acTBOBAThH B
Yanaore Wik JUCKYCCHHM IO CYHIECTBY OOCyX gaeMod Tembl (yMEHUE 3a]aBaTh
BOIIPOCHI, BBICKA3bIBaTh CYXIEHUS OTHOCUTEIBHO BBINOJHEHHS MpeaIaracMoil
3a/1a4M, YYUTHIBaTh HMHTEPECHl M COTVIACOBAHHOCTh MO3UILIMI JPYTUX YYaCTHHUKOB
JMajora uili JUCKYCCHM);

pacrio3HaBaTh HEBEpPOAJIbHBIE CPEIACTBA OOIICHUS, IOHUMATh 3HAYCHUE
COIIMAJILHBIX 3HAKOB, MPENOCHUIOK BOSHUKHOBEHUS KOH(MDJIUKTHBIX CUTyallui, YMETh
CMSATYaTh KOH(JIUKTHI U BECTH IEPETOBOPHI;

BJIQJCTh PA3JIMYHBIMU CIIOCOOaMHU OOIIECHUS U B3aWMOJCHCTBHUSA, MMOHUMATh
HaMEpPEeHUS APYTUX JIFOJICH, MPOSBISTh YBAXKUTEILHOE OTHOLIEHUE K COOCCETHUKY U
B KOPPEKTHOU opMe (HOopMyITUpOBaTH CBOM BO3PAKEHHUS;

pPa3BEPHYTO M JIOTMUHO H3JaraTh CBOKO TOYKY 3PEHUS C HCIOJIb30BaHUEM
SA3bIKOBBIX CPEJICTB.

2) cOBMeCTHAasl eI TeJIbHOCTh:

MOHMMATh M KCIOJIb30BaTh MPEUMYIECTBA KOMAHJIHOW W WHIWBUAYaJbHOU
paboThl MPU PEIICHUH OHOJOTHMYECKOM MpoOJieMbl, 00OCHOBBIBATH HEOOXOAUMOCTh
MIPUMEHEHUS TPYNTOBBIX (POPM B3aMMOICHCTBHSI PU PEIICHUH YIeOHOMU 3a/1a4H;

BBIOMpATh TEMATUKy M METOAbl COBMECTHBIX JEUCTBUH € Yy4€TOM OOIIHMX
MHTEPECOB U BO3MOXKHOCTEN KaXKJI0TO UjieHa KOJIJIEKTUBA;

NpUHUMATh  I[€JTd  COBMECTHOM  JESATENbHOCTH, OPTraHU30BBIBATH U
KOOPAMHUPOBATH JEUCTBUA MO €€ JOCTHKEHUIO: COCTaBJIATH IUIAH JEHUCTBUH,
pacnpenensiaTb poid ¢ YYETOM MHEHUN YYaCTHHKOB, OOCYXIaTh pe3yJbTaThl
COBMECTHOU paboTHI;

OIICHMBATh Kaue€CTBO CBOETO BKJaJa M KaXKJIOr0 y4aCTHHUKA KOMAaHJbl B OOITUMH
pe3yJabTar Mo pa3paboTaHHBIM KPUTEPUSIM;



Ipe/yiaraTb HOBBIE IPOEKTHI, OLIEHWBAaTh WJAEU C IO3ULUU HOBU3HBI,
OPUTMHAJIBHOCTH, IPAKTUYECKOW 3HAYUMOCTH;

OCYLIECTBJIATh TMO3UTHUBHOE CTPAaTErMYECKOE IOBEJCHUE B  Pa3JIMYHBIX
CUTYaLUsIX, IPOSBIISATH TBOPUYECTBO U BOOOpaKEHHUE, ObITh MHUIIMATUBHBIM.

OBJageHne YHUBEPCAJIbHBIMU PeryJasaTUBHbIMU ACHCTBUAMM:

1) camoopranuzanus:

MCIOJIb30BaTh OMOJIOTUYECKUE 3HAHUS SIS BBISIBICHUS MPOOJIEM U UX PELICHHS
B )KM3HEHHBIX U YUE€OHBIX CUTYyaIHIX;

BbIOMpaTh Ha OCHOBE OMOJOIMYECKMX 3HAHUM II€JIEBBIE MU  CMBICIOBBIE
YCTAHOBKM B CBOMX JEWCTBUAX M IOCTYIIKax II0 OTHOLICHHWIO K XKMBOW NIPUPOJIE,
CBOEMY 3JI0POBBIO U 3JI0POBBIO OKPYKAIOIIHX;

CaMOCTOATENIBHO OCYILIECTBIATh I103HABAaTEIbHYIO JEATEIbHOCTh, BBISABIATH
npoOJieMbl, CTaBUTh U (HOPMYIHpPOBaTH COOCTBEHHBIE 33/1aud B 00pa30BaTEIbHOMN
NEATEIIBHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOSTENIbHO COCTABJIATH IUIAaH PEHICHUS MPOOJIEMBbl ¢ YUETOM UMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOYTECHUN;

JaBaTh OLICHKY HOBBIM CUTYaLlUsIM;

paciupsaTh paMKU y4eOHOTO IpeIMeTa Ha OCHOBE JIMYHBIX MIPEANIOUYTEHUH;

JieaTh OCO3HAHHBINA BBIOOP, apryMEHTUPOBATH €0, OpaTh OTBETCTBEHHOCTH 32
pelIeHue;

OLICHUBATh IPUOOPETEHHBIN OIIBIT;

Croco0CTBOBATh (DOPMHUPOBAHUIO U MIPOSBICHUIO IIMPOKOM 3pyIUILIMU B Pa3HBIX
o0jacTax 3HaHUM, MOCTOSIHHO MOBBIIIATH CBOM 0Opa3oBaTENIbHBIM U KyJIbTYPHBIN
YPOBEHB.

2) CAMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CHUTYyalllsM, BHOCUTb KOPPEKTHBBI B JACATEIBHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJILTATOB LIEIIAM;

BJIa/IeTh HaBbIKAMH MO3HABATEJIBHON pe(IeKCUU KaK OCO3HAHUSI COBEPIIAEMbIX
NEUCTBUM W MBICIUTENBHBIX IPOLECCOB, MX PE3YyJbTATOB M OCHOBAHW,
UCIIOJIb30BaTh MPUEMBI PEePIEKCUU ISl OLEHKA CHUTyalldd, BBIOOpa BEPHOIO
peleHus;

yMETh OLEHHMBAaTh PUCKM M CBOEBPEMEHHO IIPUHUMATh pPELICHHUS 10 HX
CHIKEHHIO;

OPUHUMATh MOTHBBI W apryMEHTBl JPYIMX IIpM aHaJIu3€ pPE3YyJIbTaTOB
NEATEIIBHOCTH;

3) npuHATHE Ce0sl M APYTHX:

NPUHUMATD ce0sl, MOHMUMAsi CBOU HEJOCTATKU M IOCTOMHCTBA;

OPUHUMATh MOTHBBI M AapryMEHTHl JPYTMX IIPpU AaHAJIW3€ PE3YJIbTaTOB
NEATEIIBHOCTH;



pU3HABaTh CBOE MPABO U MPABO JAPYTUX HA OMINOKU;
pa3BUBaTh CIOCOOHOCTh MOHUMATh MHUP € MO3ULIUU JPYTOro YEIOBEKA.

HPEAMETHBIE PE3YJIBTATBI

[IpenmeTrHble pe3ynbTarhl ocBoeHHd mnporpammel COO mno Ouosoruu Ha
0a30BOM YypOBHE BKJIIOYAIOT creruduyeckue s yueOHoro npeamera «buonorus»
Hay4YHbIC 3HAHMS, YMEHHUS U CIOCOOBI ACMCTBUU MO OCBOEHUIO, MHTEPIPETALMH U
npeoOpa30BaHUIO 3HAHUM, BUJABI JACSATEIBHOCTA IO IMOJIYYEHUIO HOBOTO 3HAaHUS U
NPUMEHEHUIO 3HAHUW B Pa3IMYHBIX Y4YEOHBIX CHUTyallUiX, a TakKe B peajbHBIX
KU3HEHHBIX CHUTYallMiX, CBA3aHHBIX C Owuojorueid. B mporpamme mnpeameTHbIe
pe3yNbTaThl MPEICTAaBICHBI IO TOJIaM 00yUYEHUSI.

[IpenMeTHble pe3ynbTaThl OCBOCHUS ydyeOHOro mnpenmera «buosorus» 6 10
Kjlacce JOJKHBI OTPAKATh:

c(OPMUPOBAHHOCTbh 3HAHUM O MECT€ U POJM OUOJIOTUH B CHUCTEME HAYYHOI'O
3HAaHUS €CTECTBEHHBIX HAYK, B (POPMHPOBAHUN COBPEMEHHON €CTECTBEHHO-HAYUHOM
KapTUHBI MHpPa U Hay4HOIO MHUPOBO33PEHUS, O BKJIAJE POCCUICKUX U 3apyOEKHBIX
Y4E€HBIX-OMOJIOTOB B pa3BUTHE OMOJIOTUH, (PYHKIMOHAIBHOW IPAMOTHOCTH YeJIOBEKa
JUISl pELIEHUS KU3HEHHBIX 3a/1a4;

YMEHHUE pacCKpbIBaTh COJIEpP)KaHUE OUOJOTMYECKMX TEPMUHOB U IOHSTHIL:
KHU3Hb, KJIE€TKa, OpraHu3M, MeTabo0n3M (0OOMEH BEUIECTB M MPEBPALLEHUE SHEPIUN),
romeocTtas  (caMoperyisiiusi), ypOBHEBas  OpraHU3alMsl  JKUBBIX  CHUCTEM,
CaMOBOCHPOU3BEACHHUE (PEMPOAYKIIHS), HACIEICTBEHHOCTh, U3MEHYUBOCTb, POCT U
pa3BUTHE;

yMEHHME M3/araTh OHOJOTMYECKHEe TeopuHu (KJIETOYHas, XpOMOCOMHas,
MyTal[MOHHAs, IIEHTpajbHas TOrMa MOJIEKYJISIpHOI Ononorun), 3akonsl (I'. Mengens,
T. Moprana, H. W. BaBunoBa) u yueHus (0 IEHTpax MHOrooopasus u
MPOUCXOXKICHUS KyIbTypHbIX pactenuid H. V. BaBuioBa), onpenensiTe rpaHULIbl UX
IIPUMEHUMOCTH K )KUBBIM CUCTEMAM;

YMEHHE BIaJI€Th METOJIaMU HAyYHOr'O MO3HAHUS B OMOJIOTHU: HAOIIOJEHUE U
OMKCAHWE >KUBBIX CHUCTEM, MPOLIECCOB M SBJICHUM, OpraHu3auus W MPOBEICHUE
OMOJIOTUYECKOTO AKCIIEPUMEHTA, BBIABUKEHUE TUIIOTE3bI, BBISIBICHUE 3aBUCHUMOCTHU
MEXIy HCCIEIYyeMbIMU BEIMYMHAMH, OOBSICHEHHE IIOJIyUEHHBIX pPE3YyJbTaTOB,
MCIIOJIb30BAaHHBIX HAYYHBIX MOHSTHI, TEOPUN U 3aKOHOB, YMEHHE J€JIaTh BBIBOJbBI HA
OCHOBAHMM MOJYYEHHBIX PE3YNIbTATOB;

YMEHHUE BBIICIATHh CYIIECTBEHHBIE NMPU3HAKKM BUPYCOB, KIETOK MPOKAPUOT U
AYKapuoT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTU
IpoleccoB: OOMEHa BEIIEeCTB M MPEBpAIlCHHs] PHEPrUH B KIETKe, (OTOCHHTE3a,
IUIACTUYECKOTO M JHEPreTHYecKoro oOMeHa, XEMOCHHTE3a, MHTO03a, Meio3a,



OIUIOZOTBOPEHUS,  PAa3MHOXXCHHS, HWHAWBUAYATLHOTO  PAa3BUTHUS  OpPraHW3Ma
(oHTOTEHER);

yMEHUE MPUMEHSATh MOJIYYEHHBbIE 3HAHUA JJIs1 OOBSICHEHHUS OMOJOTHYECKUX
NPOLIECCOB U SIBICHUM, IJIsi MPUHATHSA MPAKTHUECKUX PEUICHUN B IOBCEIHEBHOU
KU3HU C LeJbl0 obOecreyeHus OE30MacHOCTH CBOETO 370POBbS U 3/10POBbS
OKpY>KaIOIIUX JIIOJIeH, COOJIIO/IEHUsI HOPM TPaMOTHOTO MOBEJACHHUS B OKpY’Karolleh
MPUPOTHON cpelie, TOHMMAaHWE HEOOXOIUMOCTH UCIIONIB30BAHUS JTOCTHKCHHM
COBPEMEHHOMU ouonoruu u OMOTEXHOJIOTUIM LISt palMOHAIIBHOTO
IPUPOAOIIOIH30BAHUS;

YMEHHUE pelIaTh dJIeMEHTApHbIC TEHETUICCKUE 3a/1a4ul HA MOHO- U TUTHOPUTHOE
CKpEIlMBAaHUE, CIEIUICHHOE HAcleOBaHUE, COCTaBISATH CXEMbl MOHOTHOPHIHOTO
CKpEIMBaHus JIs pe/ICKa3aHus HACIeA0BaHUs MPU3HAKOB Y OPraHU3MOB;

YMEHHUE BBINOJHATh JA0OpAaTOPHBIE W MPaKTHUYECKUE paboThl, COOJI0IAThH
npaBuia npu pabore ¢ ydeOHbIM U JabOpaTOPHBIM 000pPYI0BAHHUEM;

yMEHHE KPUTHYCCKH OIICHWBAaTh ¥ HMHTEPIPETHPOBATH  WHOOPMAIUIO
OMOJIOTHYECKOTO  COACpXaHMs, BKIIOUAIONIYI0 TICEBJOHAYYHBIE 3HAHHUS U3
Pa3IUYHBIX MCTOYHHUKOB (CpeliCTBA MaccoBOW HH(pOpPMAIUM, HAYYHO-TIOMYJISIPHBIE
Marepuaibl), STUYECKHE aCIeKThl COBPEMEHHBIX UCCJIEIOBaHUM B OHOJIOTHH,
MeIUITNHEe, OMOTEXHOJIOTHH;

YMEHHUE CO3/1aBaTh COOCTBEHHBIE MMCbMEHHBIE U YCTHBIE COOOLIEHUs, 00001Iast
OHMoIoTHYeCcKyI0 HH(OPMAIIMIO U3 HECKOJIBKUX HCTOYHUKOB, TPaMOTHO MCIIOIB30BATh
MOHSATUNHBIN anmapat OMOJOTHH.

[IpeameTHbIe pe3ynbTaThl OCBOEHHUS ydeOHOro mnpenmera «buonorus» 6 11
Kjlacce TOJDKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCTh 3HAHUI O MECTE W POJIM OUOJOTUM B CHUCTEME HAYYHOTO
3HAHMUS €CTECTBEHHBIX HAayK, B (JOPMUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYYHOMU
KapTUHBI MUpPa ¥ HAyYHOT'O MHUPOBO33PEHUS, O BKJIAJE POCCHUICKUX U 3apyOe’KHBIX
Y4E€HBIX-OMOJIOTOB B pa3BUTHE OWOJIOTHH, (PYHKIIMOHAIHHOW IPAMOTHOCTH YeJIOBEKa
JUTSI peIIeHUs KU3HCHHBIX 3a/1a4;

YMEHHUE PaCKpBIBATh COJIEPKaHNE OMOJIOTMUECKHX TEPMHHOB M TOHSATHI: BU,
MOMYJISAKUS, TEeHO(MOH, DBOJIONUS, JBIKYIIHME CHIBI ((aKTOpbI) SBOJIOINH,
MPUCTIOCOOJICHHOCTh OPTraHU3MOB, BHUI000pa30BaHUE, IKOJOTHYECKHE (DAKTOPHI,
HKOCHUCTEMA, MPOAYIIEHThI, KOHCYMEHTBI, PEAYIICHTHI, IS MTUTaHUs, SKOJOTHIECKAS
nupamuia, OuoreoieHos, ornocdepa;

YMEHHE U3JaraTh Ouojorndeckue Teopuu (dBomonnoHHas teopust Y. JlapBuHa,
CUHTETUYECKAass TEOpUsl DBOJIOIMH), 3aKOHBl W 3aKOHOMEPHOCTH (3apOIBIIIEBOTO
cxonctBa K. M. bapa, uepeioBanus TJIaBHBIX HaNpaBieHUM U myTed 3Bomtonuu A. H.
CemeprioBa, yuenus o Ouochepe B. M. BepHanuckoro), onpeaessiTh T'paHHUIbI UX
MIPUMEHUMOCTH K YKHUBBIM CUCTEMaM;



yYMEHHE BIAJEeTh METOJaMU HAyYHOTO IMO3HAHUS B OHUOJNOrMH: HAONIOJIEHUE U
OMHCaHUE >KUBBIX CHCTEM, MPOLECCOB M SIBICHUW, OpPraHMU3alMsl U TMPOBEICHUE
OMOJIOTUYECKOTO IKCIIEPUMEHTA, BBIABUKEHUE TUIIOTE3bl, BBISBJICHUE 3aBHCHUMOCTU
MEXAY HCCIEAYyeMbIMU BEJIMYMHAMU, OOBSICHEHUE TMOJYYCHHBIX PE3YJIbTAaTOB,
MCIOJIb30BaHHBIX HAYUHBIX MOHSATUH, TEOPUI U 3aKOHOB, YMEHHE JeNIaTh BHIBOJIBI Ha
OCHOBaHUU MOJYYCHHBIX PE3yJIbTaTOB;

YMEHHE BBIJCNIATH CYIIECTBEHHBIE MPHU3HAKA CTPOCHUS OHMONOTMUECKUX
OOBEKTOB: BHWJOB, TNOMYJSUUNA, TNPOJYIEHTOB, KOHCYMEHTOB, pEIYyILIEHTOB,
OMOreolleHO30B M DKOCHUCTEM, OCOOCHHOCTH TMPOIIECCOB:  HACJIEICTBEHHOU
W3MEHYMBOCTH, ECTECTBEHHOTO OTOOpa, BHUA000pa30BaHUS, MPHUCITOCOOIECHHOCTH
OpPraHU3MOB, JIHCTBUS SKOJIOTHUECKUX (PAaKTOPOB Ha OPTraHU3MBI, IEPEHOCA BEILIECTB
U TIOTOKA SHEPIHH B DKOCUCTEMAaX, aHTPOIIOI€HHBIX U3BMEHEHHI B DKOCUCTEMaX CBOEH
MECTHOCTH, KPYyTOBOPOTA BEIIECTB U OMOT€OXMMHUYECKUX IIUKIIOB B Orochepe;

yMEHUE TPUMEHSATh MOJIYYEHHBbIE 3HAHUA JJIi OOBSICHEHUS OMOJIOTHMYECKUX
IPOLIECCOB W SIBJICHUM, JUIA NPUHATHSA NPAKTUYECKUX DPEIICHUM B IOBCEIHEBHOU
KU3HU C LeJbl0 obOecreyeHus OE30MacHOCTH CBOETO 370POBbS U 3I0POBbS
OKpY>KaIOIIUX JIIOJIeH, COOJIIO/IEHNSI HOPM TPaMOTHOTO MOBEJEHHUS B OKpY’Karollen
IOPUPOIHON cpene, NOHMMAaHHE HEOOXOJUMOCTH HCIHOJB30BAaHUS JOCTHUKEHUN
COBPEMEHHOU OMOJIOTHH JIJISl PallMOHAIEHOTO MPUPOAOIOIB30BAHNUS;

YMEHHE peIaTh AJIEMEHTapHbIe OMOJOTHYECKHE 3aJadd, COCTABIATH CXEMBI
MepeHoca BEIIECTB U IHEPTUH B HKOCHUCTEMAaX (LIeMH MUTaHUs);

yMEHHUE BBINOJHATH JabOpaTOpHbIE W MPaKTHYECKUE padoThl, COOJIIOIATH
npaBuiia npu paboTe ¢ ydeOHbIM U JabOpaTOPHBIM 000PYI0BAHHUEM;

YyMEHHUE KPUTHUYCCKH OIICHWBAaTh ¥  HMHTEPIPETHPOBATH  WHOOPMAIUIO
OMOJIOTHYECKOTO  COACpXaHMs, BKIIOYAIONIYI0O TICEBAOHAyYHbIE 3HAHUSA U3
Pa3IUYHBIX MCTOYHHUKOB (CpElICTBA MacCOBOW HH(pOPMAIMK, HAYYHO-TIOMYJISIPHBIE
MaTepHuabl), paccMaTpuBaTh r7100aIbHbIE AKOJIOTHYECKHUE POOJIEMBI
COBPEMEHHOCTH, (OPMHUPOBATH MO OTHOLIEHUIO K HUM COOCTBEHHYIO MTO3ULHUIO;

YMEHHUE CO3/1aBaTh COOCTBEHHbIE MHUCbMEHHBIE U YCTHBIE COOOIIEHUs, 000011as
OnoornuecKkyo HH(HOPMAIIMIO U3 HECKOJIBKUX UCTOYHUKOB, TPAMOTHO HCIOJIb30BATh
MOHSATUWHBIN anmapat OMOJOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoJsnyecTBO 4acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne i/ P Konrpoabnbsie IIpakruuyeckue (1upp )
NPOrpaMmblI Bcero o0pa3oBaTre/ibHbIEe
padoThI padoTshI
pecypchbl
bu6nuoreka [IOK
1 broorit kak Hayka 2 05 https://m.edsoo.ru/7f41c292
2 JKvBBIE cHCTEMBI M UX OpraHu3aIus 1 bubmmorexa [IOK
P t https://m.edso0o.ru/7f41c292
. bubnuorexa [{OK
3 XHUMHYECKUH COCTaB M CTPOCHUE KIIETKU 8 1 https://m.edsoo.ru/7f41c292
bubnunoreka LIOK
4 HKHSHEASATEILHOCTE KICTKH 6 https://m.edsoo.ru/7f41¢292
PasMHOXeHUE U MTHAUBUAYATIbHOE Pa3BUTHE bubnmnoreka HOK
5 5 1
OpraHu3MOB https://m.edso0.ru/7f41c292
6 HacnenctBeHHOCTh M1 K3MEHIUBOCTD 8 15 bubnuoreka [{OK
OpTraHM3MOB ' https://m.edso00.ru/7f41c292
7 Ceneknust opranu3mMoB. OCHOBBI 3 bubnmnorexa [JOK
OMOTEXHOJIOTHH https://m.eds00.ru/7f41¢c292
bubmmoreka IIOK
8 P 1
FIEPBHOC BpEMA https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 0 4
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11 KIIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne ni/mm P Konrpoabnbsie IIpakruuyeckue (upp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypchl
bubmuoreka [IOK
! BOFOLHOHRAS GHOTOTHS o L https://m.edsoo.ru/7f41cc74
9 Bo3HHKHOBEHUE M Pa3BUTHE )KU3HU HA 9 05 bubnnorexa [JOK
3emuiie ' https://m.edsoo.ru/7f41cc74
bubnuoreka [{OK
3 OPrasH3Mbl 1 OKpYAIOWas Cpeia > . https://m.edsoo.ru/7f41cc74
bubmuoreka [IOK
4 Coo01iecTBa v 9KOJIOTHYECKUE CHCTEMBI 9 https://m.edso.ru/7fA1ecT4
bubmmoteka IIOK
P 2
> C3CPBIOS BpeMA https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 2.5
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