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MNOACHUTEJIBHASA 3AIINCKA

[Ipu pa3zpaboTke mnporpaMmbl MO OHOJOTUM TEOPETUYECKYIO OCHOBY IS
OTpe/eNeHUs] TMOAXO0M0B K (POPMHpPOBAHHUIO COACpKAHHUS Y4eOHOTO IMpeaMera
«buonorusi»  coctaBuwiM: KoHuentyaiabHele mnonoxeHus PIOC COO o
B3aMMOOOYCIIOBJIEHHOCTH  II€Jei, CcoJlepKaHus, pPe3yJbTaToB OOydYeHHUs U
TpeOOBaHMI K YPOBHIO MOATOTOBKU BBIMTYCKHUKOB, MOJIOKEHUS 00 OOIIMX LIENAX U
NPUHIIMIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSIHHE CHCTEMBI CPEIHEro
obmero oOpazoBanus B Poccuiickoit denmeparuu, a TakKe IMOJOXKEHUS O
cneuuduke OMOIOTHH, €€ 3HAUCHUU B MTO3HAHUU KUBOW MPUPOJIBI U 00ECTICUCHUH
CYILIECTBOBAaHMSI YesloBeYecKoro obmiectBa. CorjlacHO Ha3BaHHBIM TOJIOKEHUSIM,
OTpe/IeieHbl OCHOBHBIE (DYHKIIMH MPOTPAMMBbI IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma mno Owuonoruum Aa€T NpeacTaBIeHHWE O LemsIX, 00 oOmiei
cTpaTernd OOy4YeHHs, BOCIHMTAHWS W Pa3BUTHS OOYYAIOUIUXCS CpPEICTBAMHU
yuebHoro mpeamera «buonorus», omnpenenseT o00sS3aTeIbHOE MPEIMETHOE
COJEp)KaHUE, €ro CTPYKTypy, pacupeleleHue [0 pa3ieiaM U TeMaw,
PEKOMEHIYEMYIO TIOCIEA0BATENBHOCTh U3YUEHHsI YUEOHOr0 Marepuasia ¢ y4eToM
MEXMPEAMETHBIX M BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKH 00pa30BaTEebHOTO
MpoIIECcCca, BO3PACTHBIX OCOOCHHOCTEHN 00yYarOImMXCsl.

B mporpamme 1o OuOJIOTMM TakXe YYMTHIBAIOTCA TpeOOBaHUS K
IUTAHUPYEMBIM JIMYHOCTHBIM, METANpeIMETHBIM W MPEAMETHBIM pe3yJbTaTaM
oOyueHuss B (OPMUPOBAHUM OCHOBHBIX BHJIOB y4e€OHO-TIO3HABATEIbHOU
JEATeIIbHOCTH/YU4eOHbIX JEeUCTBUN OOydYarolIUXCcsi MO OCBOEHUIO COJEp KaHUs
OMOJOTMYECKOr0 00pa30BaHMS.

B nporpamme mo 6uonorun (10—11 xaccel, 6a30BbIi YpPOBEHB) peain30BaH
OPUHLMI TPEEMCTBEHHOCTH B HU3yYE€HUU Ouoyioruu, Onaronmapsi 4emy B Hel
POCMATPUBAETCS HAMpPABJICHHOCTh HAa pa3BUTHE 3HAHWM, CBS3aHHBIX C
dbopMUpOBaHHEM  E€CTECTBEHHO-HAYYHOTO  MHPOBO33PEHHUS,  IIEHHOCTHBIX
OpPUEHTAIMN JIUMYHOCTH, SKOJIOTHYECKOTO MBIIUICHHUS, PEACTABICHUIN O 3I0pPOBOM
oOpa3e >XKM3HM U OEpeKHbIM OTHOILLIEHUEM K OKpYXarolled NpUpOAHON cpene.
[Toaromy Hapsiy ¢ U3ydeHHEM OOIIEOMOJOTHYECKUX TEOPUid, a TakKe 3HAHUH O
CTPOCHHH KMBBIX CHCTEM PA3HOTO paHra M CYIIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX TPOIIECCOB B MPOTpaMMe MO OMOJOTHH YJEJIeHO BHUMAHHUE HCIOIH30BAHHUIO
MOJIYYCHHBIX 3HAHUUN B TTOBCEHEBHOM KU3HU TSI PEIICHUS TPUKIAAHBIX 3a/1a4, B
TOM 4Hucie: NpOoPUIAKTUKK HACJIEICTBEHHBIX 3a00JIeBaHUN 4YeNOBEKa, MEIHKO-
T€HETUYECKOTO KOHCYJIbTUPOBaHUS, 00OCHOBaHUS HKOJIOTHYECKH
IEJIeCO00Pa3HOTO TOBEACHUS B OKpY)KAIOIIEW TNPUPOTHOM Cpene, aHamm3a
BJIMSTHUST XO3SUCTBEHHOW JESITENFHOCTH YEJIOBEKAa Ha COCTOSHHUE TMPHUPOJHBIX U
UCKYCCTBEHHBIX KOCHUCTEM. Y CHJIEHUE BHUMAHUS K NMPUKJIAJIHON HaNpaBIeHHOCTH
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yaeOHoro mpenMera «buosorus» MpOIUKTOBAHO HEOOXOIUMOCTHIO 00ECTICUCHUS
YCIIOBUH ISl pEIICHUs] OJJHOM U3 aKTyallbHBIX 3aau IMKOJILHOTO OHOJOTHYECKOTrO
oOpa3zoBaHus, KoTopas mpeanonaraetr (opMuUpoBaHHE Yy  OOydarouuxcs
CIIOCOOHOCTH aJallTUPOBAThCA K M3MEHEHMSIM JUHAMUYHO Pa3BUBAIOIIETOCS
COBPEMEHHOTO MHUpA.

buonoruss Ha ypoBHe cpenHero oOmiero oOpa3oBaHHUS 3aHMMAET Ba)XXHOE
Mecto. OHa oOecrieunBaeT (opMUpPOBAHUE y OOYYAIOMIMXCS MPEICTABICHUN O
HAyYHOM KapTHUHE MHpa, paclIupsieT U 0000IIaeT 3HaHUSI O KUBOM mpupoje, e
OTJIMYUTENbHBIX TPU3HAKaX — YpPOBHEBOW OpraHW3alldd U HBOJIIOIUHU, CO3JAET
YCIOBUSL  JUIA:  TIO3HAHUS  3aKOHOB  JKMBOM  MpUpPOAbl, (OPMUPOBAHUS
(YHKIIMOHATBPHOW TPAMOTHOCTH, HAaBBIKOB 3JI0POBOTO M 0e30macHOro obpasa
YKU3HH, SKOJOTHYECKOTO MBIIUICHHS, [IEHHOCTHOTO OTHOIICHUS K KUBOW MPUPOJIE
U YEJIOBEKY.

Bonbiroe 3nHaueHre OMOIOTUS UMEET TAKXKE JIsl PEIICHHS] BOCTIUTATEIBHBIX U
pa3BUBAOIIMX  337ad  CpelHero  oOmero  oOpa3oBaHMs, COLMAIM3aLUU
oOyuaromuxcs. M3ydyenne 6uonmoruu odecnednBaeT yciaoBHs Uil (hOPMUPOBAHUS
WHTEJUICKTYalbHbIX, KOMMYHHUKAIIMOHHBIX W  HMH(POPMAIMOHHBIX HAaBBIKOB,
ACTETUYECKON KYJIbTYphl, CHOCOOCTBYET HMHTErpaluy OHWOJIOTMYECKHX 3HAHUHM C
NPECTaBICHUSAMH U3 APYTUX YYEOHBIX MPEAMETOB, B YACTHOCTH, (PU3UKU, XUMUHU
u reorpadun. Ha3BaHHBIE MOJOXKEHUS O MpeIHA3HAYCHHH Y4eOHOTO IMpeaMera
«buonorus» cocraBUJIM OCHOBY Ui ONPEICNIECHUS NOIXOJOB K OTOOpY H
CTPYKTYPUPOBAaHUIO €r0 COAEpKAHMS, IPENCTAaBIEHHOTO B MporpaMme I0
OHnoNIOTHN.

OT60p coxaepkanus yueOHoOro npenmera «buosnorusi» Ha 0a30BOM YpPOBHE
OCYHIECTBJIEH C MO3ULMNA KYJIbTYpOCOOOpPA3HOTO MOJX0Jla, B COOTBETCTBHM C
KOTOPBIM OO0y4aromuecs: JOJDKHBI OCBOUTH 3HAHUS W YMEHHUS, 3HAYUMBIE [IJIs
dopMupoBaHus OOIIEH KyJIbTYpBl, ONPENENSIONINE aJeKBaTHOE IIOBEJICHUE
YyeJoBeKa B OKpYKarolleld MPUPOAHOU cpejie, BOCTpEOOBAHHBIE B MOBCEAHEBHOM
JKU3HU U TPaKTUUYECKOM AesiteabHOCTH. Oco0oe MECTO B ATOM cHUCTeMe 3HaHUM
3aHUMAIOT JIEMEHTHI COACPKAHUSI, KOTOPBIE CIyKaT OCHOBOM it GOpMHUpPOBaHUS
MPEJCTABJICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa W
LHEHHOCTHBIX  OpPUEHTAIMSAX  JUYHOCTH,  CIOCOOCTBYIOIIMX  T'yMaHHU3alUuu
OMOJOTNYECKOro 00pa3oBaHMsl.

CTpykTypupoBaHHe cCOACpXaHUS y4yeOHOro Marepuajia B MPOTPaMMe I10
OMOJIOTMHM OCYIIECTBICHO € YYETOM TMPUOPUTETHOTO 3HAUYECHMsI 3HAHUM 00
OTJIMYUTEIBHBIX OCOOCHHOCTSX KUBOW MPUPOJIBI, O €€ YPOBHEBON OpraHu3aluu U
HBOJIIOLIMU. B COOTBETCTBUM € 3TUM B CTPYKTYype yueOHOro npeamera «buonorus»
BBIJICTICHBI CIICAYIONINE COJepKaTeIbHbIe TUHUH: «bronorus kak Hayka. MeToabl
HayyHOTO To3HaHMs», «KieTka kak Owonormueckas cucrema», «OpraHu3M Kak
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Oouonoruueckas cucreMa», «CucreMa M MHOTo0Opa3ne OpPraHuYecKOro MHUpay,
«OBONIOLMS KUBON NPUPOJIBI», « IKOCHCTEMBI U IPUCYLIUE UM 3aKOHOMEPHOCTH.

[enp usyuenus yuyeOHoro mpeamera «buonorus» Ha 0a30BOM YpPOBHE —
OBJIaJIcHHE  OOYy4YalOIIMMHUCS  3HAHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAILHOMN
OpraHM3alMd >KUBBIX CHCTEM PAa3HOTO paHra M MNPUOOpPETeHHE YMEHHM
WCITOJIB30BaTh 3TU 3HAHMS I TPAMOTHBIX JEUCTBHII B OTHOLIEHWU OOBEKTOB
YKUBOM TIPUPOJBI U PEIICHUS PA3IMYHBIX KU3HEHHBIX MPOOJIEM.

JocTikeHue 1enu u3ydeHus: yuyeOHoro npeamera «buosorus» Ha 6a30BoM
YpOBHE 00€CTIeUNBAETCS PEIICHUEM CISAYIOMNX 3a/]1ay:

OCBOEHHE OOYYAIOUIMMHCS CHCTEMbl 3HAaHUM O OMOJOTMYECKUX TEOPHSIX,
YUEHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPaBHIIaX, CIyKAIIUX OCHOBOU
JUIst (POPMUPOBAHUSL TPEACTABICHUM O €CTECTBEHHO-HAYYHOM KapTHHE MHpa, O
METOJIaX Hay4YHOI'O MO3HAHMs, CTPOEHUH, MHOI000pa3uu U OCOOEHHOCTSIX KUBBIX
CUCTEM Pa3HOr0 YPOBHS OpPraHHM3alMH, BBIIAIOMIMXCA OTKPBITUAX U COBPEMEHHBIX
HCCJICIOBAHUSIX B OMOJIOTHH,

dbopMHpoBaHUE y OOYy4YalOIIMXCA IO3HABATENIbHBIX, MHTEIUIEKTYaJIbHBIX M
TBOPYECKUX CIIOCOOHOCTEW B Mpoliecce aHalld3a JaHHBIX O MYyTAX Pa3BUTUS B
OMOJIOTMM HAy4YHBIX B3IVISIOB, MJEH U MOAXOAOB K M3YYEHHIO JKUBBIX CHUCTEM
Pa3HOT0 YPOBHS OPTaHU3aLUY;

CTAaHOBJICHHE Yy oOOydarommxcs oOmeil KyJIbTypbl, (YHKIIHMOHAJIBHOM
I'PaMOTHOCTH, Pa3BUTHE YMEHHUI OOBACHATh M OLICHUBATh SIBJICHUS OKPY’KAIOIIErO
MUpa JKMBOW IPUPOJABI HAa OCHOBAHWM 3HAHUM M OIBITA, IOJIYYEHHBIX IIPU
M3y4YeHUH OMOJIOTHH;

dbopmupoBaHre Yy OOy4YalOIIMXCA YMEHHM WUIIOCTPUPOBATh 3HAUYECHHE
OMOJIOTMYECKUX 3HAHUWA B MPAKTUYECKOM JESITENIbHOCTU YENOBEKa, Pa3BUTHH
COBPEMEHHBIX MEIULIMHCKUX TEXHOJOTUH U arpoOMOTEXHOIOTHif;

BOCIUTAHUE YOEXKIEHHOCTH B BO3MOKHOCTH IO3HAHUS UYEJIOBEKOM JKHBOMU
MPUPOJIbI, HEOOXOIUMOCTU OEPEKHOTO OTHOIICHHUS K HEW, COOTI0OICHUS ITUIECKUX
HOPM TIPU MPOBEJACHUU OMOJIOTHYECKUX UCCIICIOBAHMIA;

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

MpUMEHEHUE MPUOOPETEHHBIX 3HAHUIM U YMEHUHN B MOBCETHEBHOM JKU3HU IS
OLICHKH TOCJIE/ICTBUI CBOEH JESITEIbHOCTH MO OTHOUIEHHUIO K OKPYXKAIOIEn cpejie,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHHME W COONIOICHHE Mep MNPOPUIAKTUKH
3a00JIeBaHU.

B cucreme cpennero oOuiero o6pasoBanust «buonorus», mzydaemas Ha
0a30BOM YpOBHE, SIBISIETCS 00s3aTENbHBIM Y4YEOHBIM IMPEAMETOM, BXOISALIUM B
COCTaB NMpeaMeTHOH o0nacTu « EcTecTBeHHO-HAy4YHbIE TPEIMETHI.
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Jlst m3ydenusi Ouonaoruy Ha 6a30BOM ypOBHE CpPEIHETO 00Iero oopa3oBaHus
orBoauTCs 68 yacoB: B 10 xmacce — 34 gaca (1 gac B Heneno), B 11 kiacce — 34
yaca (1 gac B He/1eII0).

CpenctBamu peanu3aiiuu paboueil mporpaMMbl SBISIFOTCS Y4eOHBIE TOcoOus
Cusornasosa B.U., Araponosoit U.b., maTepuanbHO-TeXHHYECKOE 000PYAOBaHKE
Lentpa «Touxa pocma» w KaOuHeTa OWOJIOTHH, IUIAKTHUSCKANA MaTephasl IO
OMOJIOTHH.
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COAEPXKXAHUE OBYUYEHUA
10 KITACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTUH C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JIPYTMMH €CTECTBEHHBIMH HayKamH, Quiiocoduen, STUKOM, 3CTETUKON U MPaBOM.
Ponp Owonormu B (HOpMHUPOBAaHMHM COBPEMEHHOW HAyYHON KapTHUHBI MHpA.
Cucrema OMOJIOTMYECKUX HAYK.

MeTob!l TO3HaHUS KUBOM IPUPOIbI (HAOII0IEHUE, SIKCIIEPUMEHT, ONTMCAHNE,
U3MepeHue, KilaccupUKalMs, MOJETUPOBaHUE, CTaTHCTHYecKas 00paboTka
JTAHHBIX ).

JlemoHcTpanum:

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

Tabnuibl U cxeMbl: «MeTo/Ibl TO3HAHUS )KUBOU MPUPOJIBI.

JlaGopaTopHble ¥ NpakTH4YecKue padoThbl:

[Ipaktnueckass padora Ne 1. «Jcmosb3oBaHWE pa3IUYHBIX METOAOB IPHU
U3YYeHUU OMOJOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cUCTEMbI U X OPraHU3AIUSA.

’Kusbie cuctembl (OMOCUCTEMBI) KaK peaMeT u3ydenusi ouosoruu. OTinuue
YKUBBIX CUCTEM OT HEOPTraHUYECKOU MPUPOJIBI.

CaoiicTBa OMOCHCTEM U UX pa3HOOOpa3ue. YPOBHHU OpraHu3aluid OMOCUCTEM:
MOJICKYJISIDHBIN, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBINA, MNOMYJISIIUOHHO-
BHJIOBOM, SKOCHCTEMHBIHN (OMOTeoIeHOTHYECKu ), OMoCEpHBIH.

JdeMoHCTpauu:

Tabnuipl U cxembl: « OCHOBHBIE MPU3HAKU KU3HU», «YPOBHU OpraHU3alUU
YKABOW MPUPOIBI».

O6opynoBanue: mojaenb MoJiekyibl JIHK.

Tema 3. Xumuueckuii cOCTaB M CTPOEHHE KJIETKH.

XUMHAUYECKUM COCTaB KIIETKH. XHMUYECKHE DJIEMEHTBI: MaKpODJIEMEHTHI,
MUKPO3JIEMEHTHI. Bosia 1 MuHEpaibHbIE BEIIECTBRA.

OyHKIMM BOABI U MHUHEpPaJIbHBIX BellecTB B KieTke. lloamepskanue
OCMOTHYECKOT0 OanaHca.

benku. CoctaB u cTpoeHHEe OETKOB. AMUHOKHUCIOTHI — MOHOMEPHI OEITKOB.
He3ameHnMmble M 3aMEHUMbIE AMUHOKUCJIOTHI. AMUHOKHUCIIOTHBINA COCTaB. Y POBHU
CTPYKTYpbl O€JIKOBOW MOJIEKYyJibl (TIepBUYHAs, BTOPUYHAS, TPETHUYHAS U
YeTBEpPTUYHAsL CTPYKTypa). XHUMHUYECKuEe CcBoiicTBa OenkoB. buonormyeckue
byHKIIUM OETIKOB.
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®depmentsl — Ouonormdeckue Karaimm3aTtopbl. Ctpoenue (Qepmenra:
aKTUBHBIM IIEHTp, cyOcTpatHas crneuuduunoctb. KodepmenTsl. Butamunsbl.
OTnnuus pepMEHTOB OT HEOPTaHUYECKUX KaTaIU3aTOPOB.

VYraeBoasl: MoOHOcaxapuabsl  (TJIFOKO3a, pubo3a ©  Je30KCHpu003a),
aucaxapuabel  (caxaposa, JaKTo3a) MW Iosmcaxapulibl  (Kpaxmal, TJIMKOTEH,
HeITo03a). buonornueckue GyHKIUU YTII€BOOB.

Jlunuael:  Tpurauuepuabl, QocPoaunuasl, CcTepouasl. [HapoduiIbHO-
ruapodoOHbie  cBoiicTBa. buonormyeckue ¢ynkuuu aunuaoB. CpaBHeHUE
yTJE€BO0B, OEJIKOB U JIMIUI0B KaK HCTOYHUKOB YHEPTUU.

Hyxnennoseie kucnorel: JHK wu PHK. Hykneormaer — MoHOMEpHI
Hyki1enHOBBIX kKucnoT. Ctpoenne u Gynkunu JJHK. Ctpoenne u ¢pynkuuu PHK.
Bunasl PHK. AT®: ctpoenue u pyHKIIHH.

[{uTosnorus — Hayka o kierke. KnerouHas Teopus — npuMep B3auMOIEUCTBUSA
uei 1 paKkToB B HAYYHOM MMO3HAHUH. MeTOAbl N3YUEHUS KIIETKH.

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

Tunsl KIETOK: »yKapuoTHyecKas U Ipokapuornyeckas. (OcoOeHHOCTH
CTpPOEHHUsI MPOKAapHOTUYECKON KieTku. KnerouHas creHka Oakrepuil. CTpoeHue
AYKAPUOTUYECKON KJIETKU. (OCHOBHBIE OTJIMYMS PACTUTEIBHOM, >XUBOTHOM H
IrpUOHOM KJIETKHU.

[ToBEpXHOCTHBIE CTPYKTYpBI KJIETOK — KJIETOYHAs CTEHKA, INIMKOKAIUKC, MX
dbynkuuu. [Tnazmarnueckas memOpana, e€ ceorictBa u pyHkiuu. [{utomnasma u eé
opranouipl. OnHoMemOpanHbie opranounbl kietku: OIIC, anmmapart ['ombmxw,
TM30COMBI. [107yaBTOHOMHBIE OpPraHOMIbl KIETKH: MHUTOXOHAPHUM, TUIACTUIBL.
[Tpoucxoxxknenne MUTOXOHApUM u mmacTua. Buasl tumactun. HememOpanHbie
OpPraHoOu/bl KJIETKU: PUOOCOMBI, KIJIETOYHBIM LEHTP, UEHTPUOJIH, PECHUYKH,
KryTUKU. OYHKIMKM OPraHOUAO0B KJIETKU. BKIiltoueHus.

Anpo — perynaropHsiid 1eHTp kieTku. CTpoeHue sapa: siaepHas o0oJovKa,
KapHOoIUIa3Ma, XpOMATHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BELIECTB B KIETKE.

JdeMoHCTpauu:

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

Hunarpammer:  «PacnpeneneHne XMMUYECKHX 3JEMEHTOB B HEXUBOWU
npupoze», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B dKUBOM IIPUPOAEH.

Tabmupl u cxemsl: «llepuoanueckas TabnuLa XUMHUYECKHX AJIEMEHTOBY,
«CTpoeHre MoJeKyJibl BoJb», «brocunTes 0enka», « CTpoeHrue MOJIeKyJIbl OenKay,
«Ctpoenue ¢pepmenta», «Hykmennossie kuciotel. JIHK», «CTpoeHue mMosieKyibl
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AT®», «CtpoeHne 3yKapuOTHYECKOW KIETKN», «CTpOEHHE >KMBOTHOM KIIETKH,
«CTpoeHHE pPACTUTENBbHON KIETKW», «CTpoeHHEe MNPOKAPUOTUYECKON KIIETKWY,
«CTpoeHue spa KIETKn», « Y TIeBOAb, «JIMIuab.

O6opyioBaHue: CBETOBOM MHUKPOCKON, OOOpYy/IOBaHHWE MJi IPOBEIACHUS
HAOIOICHUH, W3MEpPEHUH, HKCIEPUMEHTOB, MHKpPOIpEnapaThl pPACTUTENbHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIIETOK.

JlaGopaTopHble U MpaKTHYECKHE PadOThI:

JlabopatopHas pabora Ne 1. «M3yueHue KaTaqIuTUYECKONM AaKTUBHOCTHU
(dbepMeHTOB (Ha MpUMEpE aMUIIa3bl UK KaTajasbl)».

JlaGopatopHass pabotra Ne 2. «M3ydeHwe CTpOEHHUS KIETOK pacTEHUM,
KUBOTHBIX W OaKTepuil MOJ MHUKPOCKOIIOM Ha TOTOBBIX MHKpOIpernapaTax U HX
OMHICAHUEY.

Tema 4. ’KusHeaesiTeIbHOCTh KJIETKH.

OOMeH BeNIeCTB, WU METa00IN3M. ACCUMUIIALINS (TUTAaCTUYECKUN OOMEH) U
JUCCUMWIAIUSA (PHEpreTuueckuii oOMEH) — JIB€ CTOPOHBI €JAMHOTO Ipoliecca
MeTrabonu3ma. Poib 3aKOHOB COXpaHEHHWs BEIIECTB WM HHEPrUM B NOHUMAHUU
MeTabor3ma.

Tunsl oOMeHa BeniecTB: aBTOTPO(MHBIN U retepoTpodHbiid. Posb hepmeHTOB
B OOMEHE BEIIECTB U MPEBPALLEHUN YHEPTUU B KIIETKE.

®ortocunTe3. CperoBas U TeMHOBag (a3pl (¢doTocuHTe3a. Peakiuun
¢dorocunTeza. IphekTUBHOCTL (HOTOCHHTE3a. 3HaUCHHE (POTOCUHTE3A IS KU3HU
Ha 3emiie. BaustHue ycnoBuil cpenbl Ha OTOCMHTE3 U CHOCOOBI MOBBILIEHUS €T0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHUM.

XeMOCHHTEe3. XEeMOCUHTE3UPYIOIINe OakTepuu. 3JHAUeHHE XEeMOCHHTE3a IS
JKU3HU Ha 3eMIIE.

OHepreTudeckuii oOMeH B KieTke. PaciiernsieHue BellecTB, BBIJICICHHE U
aKKyMyJIMDOBaHHE OJHEPrud B KJIETKE. OITalbl HSHEPreTHUEecKoro oOMeHa.
['mukonu3. bpoxenue u ero Buael. KucnopomHoe okucieHue, WM KIETOYHOE
JIBIXaHHUE. OkucnurenbHOe dbochopunpoBaHue. O (HEeKTUBHOCTH
HHEPreTUYECcKoro oOMeHa.

Peakuum wmatpuuyHoro cuHTe3a. [eHernueckas wuHpopmanus u JIHK.
Peanuzanus renetudeckoil nHopmanuu B KiIeTKe. ['eHEeTWYeCKUW KOJ U €ro
cBoiicTBa. Tpanckpunuus — Marpuusblii cuHTe3 PHK. Tpancnsuus — Guocuntes
Ooenka. Ortanbl TpaHcasuuu. KoaupoBanue amMuHOKHCIOT. Ponbs pubocom B
OouocuHTe3e Oenka.

Hexknerounsie ¢popmbl xu3HU — BUpYCHl. VicTopust oTkpeiTust Bupycos (/1. U.
NBanoBckuit). OCOOCHHOCTH CTPOCHHMSI M JKMU3HEHHOTO IIMKJIa BHUPYCOB.
baktepuodaru. bonesHu pacTeHui, JKUBOTHBIX M YEJIIOBEKA, BBI3bIBAEMbIC
BUpycamu. Bupyc mmmynoxaeduiura yenoseka (BMY) — BozOyautens CIIM/a.



,ﬂ,OKyMEHT noanucaH 3}'IEKTpOHHOI7I noanuncbio.

OOpatHast ~ TpaHCKpWILIMA, peBepTaza u  uHTerpasa. [Ipoduiakrtuka
pacmnpocTpaHeHHs BUPYCHBIX 3a00JI€BaHUIA.

JdeMoHCcTpanuu:

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

Tabmuubr u cxembl: «Tunel nutanus», «Merabommusm», «MUTOXOHAPHUSIY,
«OHepreTnyeckuii oomMen», «Xijopomnact», «Dotocunres», «Crpoenue JIHK»,
«CTtpoeHue U PyHKIIMOHUpPOBaHUE TeHa», «CuHTe3 Oenka», «['eHeTnueckuit komy,
«Bupyce», «bakrepuodarn», «Crtpoenune u xuzHeHHbM nukia Bupyca CIIN/]a,
0aktepuodaray, «Pemmukarus JJTHK».

Oo0opynoBanue: monaenu-anmnkanun «Yasoenue JIHK u Tpanckpunuums»,
«buocunTes 6enka», «CTpoeHne KIeTKu», Mojaeb cTpykTypsl JJTHK.

Tema 5. Pa3aMHokeHMe M MHAUBUIAYAJbHOE PAa3BUTHE OPTAaHU3MOB.

KrnerouHplii UK, WM JKU3HEHHBIM LUK KieTku. WHTepdaza u MHUTOS.
[Ipoueccel, mpoTekaromue B uHTepdaze. Perumkanus — peakuus MaTpUYHOIO
cunteza JIHK. Crpoenne xpoMocoMm. XpOMOCOMHBI Ha0Op — KapHOTHIL
JunnouaHeli M TalvIOWAHBIA ~ XpPOMOCOMHBIE  HA0Opbl.  XpOMaTHUJIbI.
[{uTonoruuyeckue OCHOBBI PA3MHOKEHHSI M  WHIWBUAYaJIbHOTO  Pa3BUTHUS
OpraHU3MOB.

Henenne knetkn — muto3. Cragum muto3a. Ilpoueccsl, npoucxonsdimue Ha
Pa3HBIX CTAAUIX MUTO3a. BUOTOrMYeCKuid CMBICT MUTO3A.

[Iporpammupyemas rubenb KISTKH — aromTo3.

®opMbl pa3MHOKEHUSI OPraHU3MOB: Oecrosioe U nosnoBoe. Bunabl Oecronoro
Pa3MHOXEHUS: JEJIICHHE HAaJBOE, II0YKOBAHWE OJHO- W MHOTOKJIETOYHBIX,
cropooOpa3oBaHue, BEr€TaTUBHOE pa3MHOKEHHE. VICKyCCTBEHHOE KIIOHUPOBaHUE
OpraHU3MOB, €r0 3HAYCHHE TSI CEJICKIUU.

[TosoBo€ pa3MHOKEHUE, €TO0 OTIMYHS OT OECIIOJIOTO.

Meiio3. Cranuu meito3a. IIponecchl, mpoucXosllie Ha CTaAusX Meno3a.
IToBenenne xpomocoM B Meno3e. KpoccuHrorep. bHOJIOTMYECKUN CMBICT H
3Ha4YEeHUE Meno3a.

["ameTorenes — mnpouecc OOpa3oBaHUs MOJOBBIX KJIETOK Yy >KUBOTHBIX.
[TonoBBIE JK€J€3bl: CEMEHHMKH U sSUYHUKU. OOpa3oBaHuE W pa3BUTHE TOJIOBBIX
KJIETOK — TraMmeT (CHepMaro30M]l, SHIEKIeTKa) — CHEpPMAaTOTeHE3 U OBOIEHE3.
OCOOEHHOCTH CTpPOEHMS SWILEKIETOK U crepMaTo30ouaoB. OmIogoTBOpEHUE.
ITaprenorenes.

WunuBuayanbHoe pa3BuTHE (OHTOTE€HE3). OMOpPHOHAIBHOE Pa3BUTHE
(oMOpuorenes). Dtanbl SMOPUOHAIBHOTO Pa3BUTUSL Y MO3BOHOUYHBIX >KUBOTHBIX:
npobiieHue, racTpyisuusi, opraHoreHe3. IloctamOpuonanbHOe pa3BuTHe. THIIBI
NOCTAIMOPHOHAIBHOTO Pa3BUTHS: MpsAMOE, HempsiMoe (IMYMHOYHOE). BnusHue
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Cpelbl Ha Pa3BUTHE OPTraHU3MOB, (AKTOPBI, CIIOCOOHBIE BHI3BIBATH BPOXKIAEHHBIC
YpOICTBa.

Poct u pa3Butue pacreHuii. OHTOr€HE3 IBETKOBOTO PACTEHUS: CTPOCHHUE
CEMEHH, CTA/INH PA3BUTHSI.

JlemoHcTpanum:

Tabmuet 1 cxembl: «Dopmbl pa3MHOXKEHHUS OpPraHU3MOBY», «/[BoitHOE
OIUIOJOTBOPEHUE Y LBETKOBBIX pacTeHUi», «BereraruBHOoe pa3MHOKEHHUE
pacteHuit», «Jlenenne xknetku Oaktepuit», «CTpOEHHE TMOJOBBIX KIIETOK,
«Ctpoenune xpoMocoMbl», «Knerounbiii mukn», «Pemmukanus JTHK», «Mutos»,
«Menosy», «Ilpsmoe n HenpsiMoe pazBuTHeE», «l'ameToreHes y MIEKONUTAIOIUX U
4yeJnoBeKay, « OCHOBHBIE CTaIUA OHTOTEHE3A.

O6opynoBanue: MHUKPOCKOTI, MHUKpONpenapaTsl «CriepMaTo30u1bl
MJIEKOIUTAIOMIETO», «SIHIIeKIeTKa MIIEKONHUTaromero», «KapuokuHes B KieTKax
KOpEelIKa JIyKa», MarHuTHAas MOJENb-allIUINKanus «/lenenue KIeTKn», MOJEeIb
JIHK, Mmonenb MmeTadazHOi XpOMOCOMBI.

JlabopaTopHbie U MIpaKTHYECKHE PadOThI:

JlabopatopHas pabora Ne 3. «HaOmiomeHue MuTO3a B KJIETKaX KOHYMKA
KOpEILIKA JIyKa Ha TOTOBBIX MUKPOIIPENapaTaxy.

JlaGopatopuas pabota Ne 4. «M3yueHwe CTpPOCHHS TOJIOBBIX KIJIETOK Ha
FOTOBBIX MUKPOIIPENapaTaxj».

Tema 6. HacsiencTBEeHHOCTh M H3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeTUKU. Mcropus pa3Butus reHeTUKU. Pob nuTosioruu
U OMOpPUOJIOTUM B CTAaHOBJICHWHM Te€HETUKU. BKiag poccuiickux u 3apyOeiKHBIX
V4€HBIX B Ppa3BUTHE TEHETHUKU. MeETOJbl TEHETUKU (TUOPUAOJIOTHUECKUT,
IUTOT€HETUYECKUM, MOJEKYJISIpHO-TeHeTHUeCKhi1). (OCHOBHBIE TI'€HETUYECKUE
noHATHsA. ['eHeTnYecKkass CHMBOJIMKA, UCIOJIb3yEMasl B CXeMax CKPELIMBaHUN.

3aKOHOMEpPHOCTH HAcJIeI0BaHUs MPU3HAKOB, YCTaHOBIICHHbIE ['. Menaenem.
MoHorubpuiHOe CKpellMBaHHE. 3aKOH €IUHO0-00pa3usi TUOpHIOB TMEPBOTO
nokoneHud. IlpaBuno agoMuHMpOBaHWs. 3aKOH pPACLICIUIEHWS NPU3HAKOB.
['unoresa ynctoTel rameT. [lonHOE M HEMOJIHOE TOMUHUPOBAHUE.

JuruOpugHoe  CKpelMBaHHWe. 3aKOH  HE3aBHUCUMOTO  HAclleIOBaHUS
npu3HakoB.  lluToreHeTueckue - OCHOBBI  JUTHOPUIHOTO  CKPEIIMBAHUS.
AHanm3upyromee cKkpeuBanue. Vcrnonp30BaHne aHAIM3UPYIOLIETO CKPEIIMBAHUS
JUTSI OTIPEICIICHUsI TEHOTHUIA OCOOH.

CuemnienHoe HacnenoBaHwe TmpuszHakoB. PaGora T. Moprana 1o
CLUEIUICHHOMY HACJIEJOBaHHIO I'eHOB. HapylieHne cueruieHus reHOB B pe3yJibTaTe
KPOCCHHIOBEpa.

XpOMOCOMHAas TEOPUS HACIEICTBEHHOCTHU. | €eHETUUECKHUE KAPTHI.
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['enetuka mosia. XpoMOCOMHOE ONpeAesieHUE mojia. AyTOCOMBI U TMOJOBBIC
XpOMOCOMBI. ['OMOramMeTrHsle M rereporameTHeie opraHu3Mmbl. HacnepoBanue
MIPU3HAKOB, CLETUICHHBIX C MTOJIOM.

W3MeHunBOCTh. BUIbI ©3MEHUMBOCTU: HEHACJIEICTBEHHASI U HACJIEACTBEHHAS.
Ponp  cpempl B HEHAcIHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEPHUCTHKA
MOAU(PUKAIMMOHHON N3MEHUYMBOCTU. BapranoHHbBIN psifi M BapyualliOHHAsT KpHUBasl.
Hopma peakunu npusHaka. KoindecTBEHHbIE M Kauy€CTBEHHBIE NMPU3HAKK U HX
HOpMa peakiuu. CBoMCTBA MOAUPUKAIIMOHHON U3MEHYUBOCTH.

HacnencrBeHHasi, wiM Te€HOTHUIMYECKas, W3MEHUMBOCTb. KoMOuHaTuBHas
U3MEHYHMBOCTh. Mei03 W TMOJOBOM MpOIECC — OCHOBA KOMOWHATHBHOW
W3MEHUYMBOCTUA. MyTarmoHHas U3MEHUYNBOCTh. Kimaccudukamnus MyTamnuii: TeHHBIC,
XpPOMOCOMHBIE, FTeHOMHBIE. HacToTa 1 mpuunHbl MyTaluidi. MyTareHHbie (pakTopBbl.
3aKOH rOMOJIOTHYECKHUX PSAIOB B HaclieacTBeHHOM n3menunBoctu H. M. BaBuiiosa.

BuesinepHas HaclIeICTBEHHOCTh U U3MEHYUBOCTb.

I'enernka uyenoBeka. Kapuortun uyenoBeka. OCHOBHBIE METOAbI TE€HETUKH
YeJIOBeKa: TCHECATOTHYCCKNM, OJIM3HCIIOBBIM, IINTOTCHETHYCCKHUM, OMOXHMMHUYCCKUH,
MOJIEKYJIAPHO-TE€HETUYECKUM. CoBpeMeHHOE OIIPELIEIICHNE IEeHOTHIIA!
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, FEHOTUIIMPOBAHUE, B TOM YHUCIIE C MOMOIIbIO
[T11P-anamm3a. HacmenacTtBeHHble 3a00JIeBaHUS UEIIOBEKA: T'CHHEBIC OOJIC3HU,
OOJIE3HH C HACJIEICTBEHHOM MpPEeIpacnoyioKEHHOCThIO, XPOMOCOMHBIE OO0JIE3HHU.
Comarnueckue H reHepaThBHble MyTauuud. CTBONOBBIE KJIETKHU. [IpuHIUIIBI
3I0POBOT0 00pa3a KU3HU, TUATHOCTUKHU, MPOPUIAKTUKU U JICUCHUS T€HETUYECKUX
Oone3Hel. MeauKo-TeHeTUYECKOe KOHCYJIbTUPOBAHHME. 3HAUECHUE MEIUIIMHCKOMN
TE€HETUKHU B MPEAOTBPALICHUH U JICUEHUU T€HETHYECKUX 3a00JI€BaHUI YEIOBEKa.

JemoHncTpanum:

[Toptpetsl: I'. Menaens, T. Mopran, I'. ge @pus, C. C. YerBepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBuios.

Tabmuupr u cxembl:  «MOHOTMOPUIHOE  CKpELIMBAHHE U €0
LATOIE€HETUYECKAas: OCHOBa», «3aKOH pACIICIUIEHUS U €ro LHUTOr€HETHYeCKas
OCHOBa», «3aKOH  YHCTOThl  Tramer», «JurubpumHoe  CKpeluMBaHHEY,
«lIutonornyeckue  OCHOBBI  JUTHOPHAHOTO  CKpemMBaHus»,  «Mehos3y,
«B3anmonencTBue aJUICNBHBIX TE€HOB», «l'e€HeTMYecKkue KapTbl paCTEHUU,
JKMBOTHBIX W YEJIOBEKa», «l'eHeTuka mosa», «3aKOHOMEPHOCTH HAaCJEHOBAaHUS,
CUEIJIEHHOTO0 € TmoioM», «KapHhoTumbl YelloBeKa U KUBOTHBIX», «BHIbl
U3MEHUYMBOCTHY», «MoaudukalroHHas W3MEHUYMBOCTH», «HacnmemoBanme pesyc-
daktopay, «I'eHeTrka rpynn KpoBw», « MyTarimoHHast U3MEHUYUBOCTDY.

O6opynoBanue: MoAeNU-aMIIUKaU «MOHOTHOPUIHOE CKpEIIUBAHUEY,
«Henonnoe nomuHupoBanuey, «Jurnbpunnoe ckpemmBanue», «llepekpéct
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XpOMOCOM», MHUKPOCKON M MuUKpompemnapar «Jpo3zoduia» (Hopma, MyTanuu
(bOpMBI KpBUIBEB U OKPACKH Tema), repOapuit «I'opox mOceBHOIN.

JlaGopaTopHble U MpaKTHYECKHE PadOThI:

JlabopaTtopHas pabota No 5. «V3ydeHue pe3ynbTaTOB MOHOTHOPHUAHOTO U
JUTHOPUIHOTO CKPEIIUBAHUS y IPO30(HIbI HA TOTOBBIX MUKPOIIPENapaTax».

JlabopaTtopHas pabora Ne 6. «M3yuenne MoauUKAIMOHHON W3MEHYUBOCTH,
MIOCTPOCHUE BapUALIMOHHOTO PsA/Ia U BApUALMOHHON KPUBOD.

JlabopaTtopHas pabora Ne 7. «AHanu3 MyTauui y Jpo30Quiibl HA TOTOBBIX
MHUKPOIIPETapaTaxy.

[Mpaktueckass pabora Ne 2. «CocTaBieHWe W aHAJIW3 POJOCIOBHBIX
YEJI0BEKa.

Tema 7. Cenexknusi opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenexkuys Kak Hayka M IpolecC. 3apOKICHUE CEJIEKUUU U JTOMECTHKALUS.
VYuenne H. WM. BaBuioBa o0 1eHTpaXx NPOUCXOXKICHUS U MHOTrooOpas3us
KyJIbTYPHBIX pacTeHUW. LIeHTpbl MPOMCXOXKIECHHUSI AOMAIIHUX XUBOTHBIX. CopT,
IIOpOJ1a, ITAMM.

CoBpeMeHHbIE METO/IbI ceNeKIMU. MaccoBbli M1 UHAUBUAYAIbHBIA OTOOPHI B
CEJICKIMU PACTEHMM M JKUBOTHBIX. OLEHKa 3KCTepbepa. BInM3KopoACTBEHHOE
cKkpeluBaHue — uHOpuAMHT. Yucras nuHusa. CKpelmMBaHUE YHUCTBHIX JIUHUU.
['erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpelMBaHHE — ayTOPUIAMHI.
OtnanénHass rtubpuamzauus u €€ ycnexu. VICKyCCTBEHHBIM MyTareHes u
NOJIyYCHUE TOJMIIONI0B. JIOCTHIKEHHs CEJIEKUMU pPAcTeHWil, >KMBOTHBIX U
MUKpPOOPTaHU3MOB.

buotexHONMOTHs Kak OTpacib NPOW3BOACTBA. ['€HHAs WHKEHEpHs. OTalbl
co3ganusi pexomOuHantHod JIHK wu Tpancrennsix opranuzMoB. Kierounas
nHxeHepus. Kietounsle KyJlbTypbl. MUKPOKIIOHAIBHOE Pa3MHOKEHUE PACTEHUM.
KiioHupoBaHue BBICOKONPOIYKTUBHBIX CEJIBCKOXO3SWCTBEHHBIX OPTaHU3MOB.

Dkoyioruyeckue M dtuyeckue  npodmemsl. MO - reHeTruyecku
MOAU(PUIUPOBAHHBIE OPTAHU3MBI.
JemoHcTpanuu:

[Toptpersr: H. W. Basunos, . B. Muuypun, I'. JI. Kapneuenko, M. .
HNBanHoB.

Tabnuipl U cxeMbl: KapTta «lIeHTpbl NMPOUCXOXKACHUS U MHOTO00pa3us
KYJbTYPHBIX pacTeHuit», «Ilopoapl 1oMalIHUX KUBOTHBIX», «COpTa KyJIbTYPHBIX
pacreHumity, «OtnanéHnas ruopuausanus», «PadoTel akagemuka M. @. MiBaHoBay,
«Ilomumnongus», «OO0beKTH OuoTexHoyuorum», «Kiierounsie KymbTypel U
KJIOHUpOBaHue», « KoHCTpyrnpoBaHue U EPEHOC TEHOB, XPOMOCOM).

O06opyaoBaHue: MYJISKH TUIOJ0B U KOPHEIIIOAOB IUKUX (DOPM U KYJIBTYPHBIX
COpPTOB pacTeHuii, repoapuit «CenbCKOX035HCTBEHHBIE PACTCHUS Y.
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JlabopaTtopHblie U npakTHYecKue padoThbI:

Okckypeusi «OCHOBHBIE METOJbI U JOCTHXKEHHUS CEJIEKIHUH PACTeHUH H
KUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIIMIO, IUIEMEHHYIO bepmy,
COPTOUCHBITATENbHBIA  yYaCTOK, B TEIUIMYHOE XO3SAUCTBO, J1aOOPATOPUIO
arpOyYHHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

11 KIIACC

Tema 1. DBoJIIOIIHOHHASI OHOJIOTHS.

[IpeAnocbuUIKM BO3HUKHOBEHHS 3BOJIOIMOHHON TEOPUHU. BOJIIOIMOHHAS
Teopust U €€ MecTO B OMOJIOTMHU. BiusiHue >BOJIIOIMOHHON TEOPUU HAa pa3BUTHE
OHOJIOTUU U APYTHUX HAYK.

CBuzerenbcTBa HBOMONUU. [lameoHTOIOrMYECKHE: TOCIIEI0BATENBHOCTD
HOSIBJIEHHS BHUJOB B THaJICOHTOJOTHYECKOW JIETONUCH, MEPEXOAHBIE (OPMBIL.
buoreorpaguyeckue: cxoncTso u paznuuue ¢payH u (aop MaTepuKOB U OCTPOBOB.

OMOpHOIOrMYECKHEe: CXOJACTBA M pa3ivuus SMOPHOHOB pa3HBIX BHJIOB
MO03BOHOYHBIX. CpaBHUTENbHO-aHATOMUYECKUE: TOMOJIOTUYHbIC, AHAJIOTUYHbIE,
pPYJIMMEHTAapHbIE OpPraHbl, aTaBU3Mbl. MOJIEKYIIPHO-OMOXUMHUYECKHE: CXOJICTBO
MEXAaHU3MOB HACJEICTBEHHOCTH M OCHOBHBIX META0OJIMYECKUX IyTeH y BCeX
OpraHU3MOB.

OomonnoHHass teopus Y. [lapBuna. IIpeanochUIKM BO3HUKHOBEHHS
JapBUHU3Ma. JIBHOKylIuME CHJIBI 3BOJNIONMU BUAOB 10 JlapBuHy (M30BITOYHOE
pPa3MHOXEHUE TPU OTPAHUUYEHHOCTH PECYPCOB, HEOINpEAEeNEHHAs] U3MEHUYUBOCTb,
O0opb0a 3a CyIecTBOBaHHE, €CTECTBEHHBIM OTOOD).

Cunrernueckas Teopus 3Bosoruu (CTD) u e€ 0OCHOBHBIE MOJOKEHHUS.

MuxkpoaBosonus. [lomynsus kak eAMHUIA BUAA U SBOJTIOLUU.

JBrkymue cuiibl ((pakTopbl) 3BOJIOLUK BUAOB B IpHpoae. MyTallmOHHBIN
mpoiiecc ¥ KOMOWHATHBHAs W3MEHYMBOCTH. [lOMymnsIMOHHBIE BOJHBI M Jpeud
reHoB. M3onsiums 1 MUrpausi.

EctecTBeHHbIil 0TOOp — HampaBisiomuii ¢gakrop sBoionuu. DopMbl
€CTEeCTBEHHOTO 0TOOpA.

[Ipucnoco0IeHHOCTh OpPraHU3MOB KakK pe3yiabTaT 3Bojiouuu. [Ipumepst
MPUCTIOCOOJICHUI Yy OpraHu3MOB. ApoMoph03bl U UIUO-aJaNTAIHH.

Bun wu BumooOpazoBanue. Kputepum Buma. OcHoBHBIE  (DOpPMBI
BUJ1000pa30BaHus: TeorpaduuecKoe, IKOJI0rHIeCcKoe.

MakposBomorusi. PopMbl  3BONIONUU:  (uUileTUYECKas, JIUBEpreHTHas,
KOHBEpreHTHas1, napasuienbHas. HeoOpaTtuMocTh 3BOMIOLUN.

[IporcxoxieHnEe OT HeClEeUUaTM3UpPOBaHHBIX NpeakoB. [Iporpeccupyromas
crieruanu3anys. AJanTuBHaAs paguarus.

JdeMoHCcTpanuu:
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[Toptpetsi: K. Jlunneit, XK. b. Jlamapk, Y. Jdapsun, B. O. KoBanesckuii, K.
M. Bap, 2. I'ekkens, @. Mromnep, A. H. CeBepiios.

Tabnunps! 1 cxemsl: «Pa3BuTHe OpraHMYECKOro Mupa Ha 3emiiey», «3apoIbIiin
NO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «Dopmbl  OoppOBl  3a
CyluecTBOBaHHE», «EcTecTBeHHBI 0TOOP», «MHOrooOpasue COpTOB pPaCTEHUI,
«MHoroobpasue  mopoa  KHUBOTHbIX»,  «llomymsmuu»,  «MyTtanuoHHas
U3MEHYUBOCTB», «Apomopdossl», «Mamoamantamuun», «OOwas aereHepaunus,
«/IBmwxymme cwibl 3Bomoonun», «Kapra-cxema wapmpyra nyremectsus Y.
Hapsuna», «boppba 3a cymectBoBaHue», «IIpucnocoOIeHHOCT OpraHU3MOBY,
«["eorpaduueckoe BunooOpa3zoBaHue», « IKOJIOTUUECKOE BUI000PA30BAHHE.

OOopyioBaHHE: KOJUIEKIHMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMU OKPACKH,
Ha0Op IUIOAOB M ceMsH, Koiuiekuus «[Ipumepbl 3alUTHBIX IPUCIIOCOONEHUN Y
XKUBOTHBIX», MOJeNb «OCHOBHBIE HANpPaBICHHS 3BOJIIOLMU», 0ObEMHAs MOJEINb
«CTpoeHue ToJIOBHOTO MO3ra TO3BOHOYHBIX).

buoreorpapuyeckas kapra wMupa, KoJuleKuusa «@POpMBl COXPAHHOCTH
HCKOIMAEMbIX JKMBOTHBIX W pacTeHWil», Mojaenb ammuiukanus «llepexpéct
XpOMOCOM», BIIaXKHble npenaparbl «Pa3BuTue HacekoMmoro», «Pa3Burtue
JATYIIKW», MUKporpenapat «/[pozopuna» (Hopma, myrauuu (GOpMbI KpbUIbEB U
OKpPACKH Tena).

JlabGopaTopHble U MIPaKTHYECKHE PadOThI:

JlaboparopHass pabora Ne 1. «CpaBHeHHE BHJIOB MO MOP(}OIOrHUECKOMY
KPUTEPUIO».

JlaGoparopnas pabora Ne 2. «Onucanue npucrnocoO0JCHHOCTH OpraHu3Ma M
€€ OTHOCUTENBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHEe M Pa3BUTHE KU3HHU Ha 3emuie.

JloHayuyHbple TpPENCTABICHHUS O 3apOKJICHUU >KM3HU. HayuHble THIIOTE3bI
BO3HMKHOBEHHUSl JKM3HM Ha 3emiie: abuoreHe3 M MaHcIepMusi. XUMUYecKas
HBOMIONUS. AOHMOTEHHBIM CHUHTE3 OpPTraHUYECKUX BEIIECTB W3 HEOPraHUYECKHX.
DKCIEPUMEHTAIBHOE MOATBEPKIACHNE XUMUYECKON dBOMOINY. HavanpHbIe dTansl
ounonornyeckor sBomonuu. I'unoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYP M BO3HHKHOBEHHE NPOTOKJIETKU. IlepBble KIETKH W KX 3BOJIIOLUS.
@opMUPOBaHUE OCHOBHBIX I'PYIII KUBBIX OPTaHU3MOB.

PasButne xu3Hu Ha 3emuie 1o 3pam u nepuonaM. Karapxein. Apxeickas u
npoTepo3oiickas dpbl. Ilaneo3olickas spa u €€ Nepuoabl: KEeMOPUNUCKUH,
OPZIOBUKCKHH, CUITYPUNCKUN, IEBOHCKUH, KAMEHHOYT OJIbHBIN, IIEPMCKHUH.

Me3so030iickas 3pa 1 €€ nepruoabl: TPUACOBBIN, FOPCKUI, MEJIOBOM.

KaliHo3oMickas 3pa W €€ mnepuoAbl: MAJICOTCHOBBIM, HEOIECHOBBIN,
AHTPONOTE€HOBBIM.
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XapakTepucTuKa KiIMMaTa M IeoJIOTHYECKHX MporeccoB. OCHOBHBIE 3Tarlbl
HBOJIIOLIMM PACTUTEIBHOTO U >KUBOTHOTO Mupa. ApoMopdo3bl y pacTeHUH u
KUBOTHBIX. [T0osiBJIEHHE, paclBET U BBIMUPAHUE TPYMI )KUBBIX OPraHU3MOB.

CucremMa OpraHMYecKOTO MHpa KaK OTpaxkeHHe 3BoJIIOIUU. OCHOBHBIE
CUCTEMATUYECKUE TPYIIbI OPraHU3MOB.

DBOJIOLHS YeT0BEKa. AHTPONOJIOTHS KaK Hayka. PazButue npeacraBieHui o
MPOUCXOKJICHUHM YeJIoBeKa. MeToabsl HW3ydeHusi aHTponoreHesa. (CxoncrtBa u
pa3InyKs 4eJIOBEKA U KUBOTHBIX. CHCTEMAaTUYECKOE MOJI0KEHUE YEIOBEKA.

JBwxkymue  cuiabl  (pakrtopsl) — aHTpomorene3a.  HacneactBenHas
U3MEHYMBOCTb M €CTECTBEHHBI 0TOOp. OOIIeCTBEHHBI 00pa3 KU3HH,
W3rOTOBIICHUE OPYAUI TPpyAa, MBIIUICHHUE, PEYb.

OCHOBHBIE CTAIUM W BETBU JBOJIIOIIMU YEJIOBEKA: aBCTPAJIONUTEKH, UenoBek
yMenbld, Yemoek npsaMoxoasmmi, YemoBek HeaHIepTalbCcKkui, UYenoBek
pa3ymHblii. Haxonkum HMCKONaeMbIX OCTaTKOB, BpPEMs CYIIECTBOBAHMS, 00JIaCcTb
pacnpocTpaHeHus, 00bEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIU.

YenoBeueckue pacbl. OCHOBHbIE  OOJBIIME  pachkl:  €BPONEOUTHAsS
(eBpa3umiickasi),  HErpo-aBCTpaJiouiHas  (PKBaTOpuaibHasl), = MOHIOJIOMJIHAsS
(a3maTcko-aMmepukaHckasi).  UepTel  MPHUCIOCOOJIEHHOCTH  MPEACTABUTENCH
YEJIOBEUECKUX pac K YCJIOBHUSM CYIIECTBOBaHMWS. EIMHCTBO 4YeNOBEYECKUX pac.
Kputuka pacusma.

JlemoHncTpanum:

[Toptpetsl: ®@. Penu, JI. Ilactep, A. M. Onapun, C. Mwmuiep, I'. Opu, 4.
JlapBuH.

Tabmumer 1 cxembl: «Bo3aukHoBenue ConHeyHOM cucTeMbl», «Pa3Burne
opraHudeckoro Mupa», «PacturenbHas kineTka», <«OKHBOTHas  KIETKay,
«IIpokapuoTnueckass kieTtka», «COBpeMEHHas CHCTEMa OPraHWYECKOro MUpPAy,
«CpaBHEHHE aHATOMHUYECKHMX 4YEepT CTPOEHHUS YeJIOBEKa U YeOBEKOOOPa3HBIX
00e3bsiH», «OCHOBHBIE Me€CTa NAJCOHTOJOIMYECKMX  HAXOJOK  IPEIKOB
COBPEMEHHOI'0 4EJIOBEKa», «/lpeBHenmme moan», «/peBHue monm», «llepBbie
COBPEMEHHBIE JII0IU», «HemoBeuecKue pach».

O6opynoBanue:  Mymsku  «lIpoucxoxaenne — denmoBeka»  (OFOCTHI
aBCTPAJIONIMTEKA, MUTEKAHTPONA, HEAHJAEPTAJIbLA, KPOMAHBOHIIA), CJIECNKH WU
U300pKEHHUSI KaMEHHBIX OpYJIud NEepBOOBITHOTO ueloBeKa (KaMHHU-YOIIEPHI,
pyowmna, ckpebiia), TEOXpPOHOJOTHYECKas Taliuia, KouieKuus «DopMel
COXPaHHOCTH UCKOIIAEMBIX )KMBOTHBIX M PACTEHUI».

JlaGopaTopHblie M NpaKkTHYeCKUE PadoThI:

[Tpaktrueckast padota Ne 1. «M3ydeHue MCKOMaeMbIX OCTAaTKOB PACTCHHUM U
YKUBOTHBIX B KOJUIEKLIUSAX).
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OKCKypcHsl «IBOJIOLUSA OPraHUYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
HAy4YHBIN WIH KPA€BEAUECKUI My3€il).

Tema 3. Opranu3msl M OKpYysKamoLas cpeaa.

DKoJorus KaK HayKa. 3ajauu U pa3aeibl IKOJOTHH. MeTOoabl SKOJIOTUYECKUX
UCCJIET0OBAHNI. DKOJIOTMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAs, HAa3€MHO-BO3JYIIHAs, MMOYBEHHA,
BHYTPUOPTAHU3MEHHAS.

Oxonornueckue (axropel. Kiaccudukanusa skonoruueckux (HakTOpOB:
abnoTtnyeckue, OWMOTHMYECKHE U AaHTPOIOreHHble. JIeHCTBHE HKOJIOTHYECKUX
(GhaKTOpOB Ha OPTAHU3MBI.

Abuotnyeckue (aKTOpbl: CBET, TEMIIEpaTypa, BIAXKHOCTh. DOTONEPUOIN3M.
[IpucnocoGnenusi OpraHU3MOB K  JIEUCTBUIO  a0MOTHYECKHX  (DaKTOpOB.
buonornyeckne puTMsl.

buotnueckne (hakTopBHL. Bunpl  OMOTMYECKHMX  B3aMMOJEHCTBUI:
KOHKYPEHIMS, XUIIHUYECTBO, cCUMOMO03 U ero (opmsl. Ilapasutusm, koomneparus,
MyTyaju3M, KOMMEHCAJIM3M (KBapTHPAHCTBO, HAaXJECOHUYECTBO). AMEHCAIN3M,
HelTpanu3M. 3HayeHHe OHOTUYECKUX B3aUMOJEHUCTBUN JJI CYyLIECTBOBAHUS
OpPraHKU3MOB B IIPUPOAHBIX COOOIIECTBAX.

DKOJIOTMYECKHE XapaKTepUCTUKH monyjsiuud. (OCHOBHBIE MOKa3aTean
NOMYJSLMNA: YHCIEHHOCTh, IIOTHOCTh, POXJIa€MOCTh, CMEpPTHOCTb, MPHUPOCT,
MUrpanys. J[MHaMuKa YACIEHHOCTH MOIYJISILUU U €€ PEryIsiusl.

JlemoncTpanum:

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

Tabnuuel u cxembl: kapta «lIpupoansie 30HbI 3emiuny, «Cpenpl 0OMTaHUS
Opranu3moBy», «@otonepuoausm», «llonmymsauum», «3aKOHOMEPHOCTH POCTa
YHCIEHHOCTHU NOMYJIALUU HHPY30pun-Typenbkmny», «[lumessie nenm».

JlaGopaTopHblie M NpaKkTHYeCKHE padoThI:

JlaGopartopnas pabota Ne 3. «Mopdonoruueckue 0COOCHHOCTH PaCTEHUM U3
pPa3HbIX MECT OOMTAHUS.

JlabopaTtopHas paborta Ne 4. «BiusHre cBeTa Ha poCcT U pa3BUTHE YEPEHKOB
KOJIeycay.

[Tpaktruueckast padota Ne 2. «Ilomcyu€T MIOTHOCTH NMOMYJISIUNA Pa3HBIX BUIOB
pacTeHUu».

Tema 4. Coo0mecTBa ¥ 3K0JIOTHYECKHE CUCTEMBbI.

CoobmiectBOo opraHuzMoB — OuoueHo3. CTpyKTypbl OMOIIEHO3a: BHUIOBas,
MPOCTPAaHCTBEHHAsA, Tpodudueckass (mumeBas). Buapl-momuHanTtel. CBsizu B
ouoneHose.

Dkonornueckre cuctembl (3kocucreMsbl). [loHsaTne 00 »skocucTemMe W
ouoreonieHoze. DOYHKIIMOHATBHBIE KOMIIOHEHTHI 3KOCHCTEMbBI: MPOAYLIEHTHI,
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KOHCYMEHTBI, peAYyLEHTbl. KpyroBopoT BEMIECTB U MOTOK 3HEPIUU B IKOCUCTEME.
Tpoduueckne (muimeBble) YPOBHHU OKOCHUCTEMBI. [lwimieBple 1€ W CETH.
OcHOBHBIE TOKa3aTeIu HKOCUCTEMBbI: OMoMacca, MNPOAYKIUS. DKOJIOTHYECKHE
nupamMuibl: MPOIYKUHUU, YHCICHHOCTH, Ouomacchl. CBOICTBa HKOCHUCTEM:
YCTOMYMBOCTb, CAMOPETYJIALMS, pa3BuTue. CyKIeccus.

[IpupoHbIe PKOCUCTEMBI. DKOCUCTEMBI 03EP U PEK. DKOCHCTEMA XBOMHOIO
VI IIAPOKOJIUCTBEHHOTO Jieca.

AHTpOTIOrE€HHBIE  IKOCUCTEMBI.  ATPOIKOCHCTEMBI.  YPOOIKOCHCTEMBI.
buonornyeckoe u X034MCTBEHHOE 3HAYEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopasznooOpasue kak QakTtop ycroWunBocTH dKocucTteM. CoxpaHEHHE
OMOJIOTMYECKOT0 pa3HOOOpa3us Ha 3emiie.

VYuenne B. U. Bepnaackoro o Ouocdepe. ['panuiipl, coctaB U CTpyKTypa
ouocdepnl. XKuBoe BemecTBO u ero ¢yHkuuu. OcobeHHOCTH Ouochepbl Kak
I00aNbHOW 3KOCUCTEMBL. J[MHaMHuYeckoe paBHOBecM€ M oOOpaTHasi CBS3b B
ouocdepe.

KpyroBopoThl BEMIECTB U OMOr€OXMMHUYECKUE LUKIIbI 3JIEMEHTOB (yriepoja,
a30Ta). 30HAIBHOCTh OMocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Ouochepe 3eMin. AHTPONOreHHbIE U3MEHEHUs B Ouocdepe.
['1o6asbHBIE IKOIOTHYECKUE TIPOOIIEMBI.

CocyiiecTBoBaHUE MIPUPOJIBI 151 YEJI0BEUECTRA. Coxpanenue
O1opa3zHo0Opa3us Kak OCHOBa ycToWYMBOCTU Ouochepsl. OCHOBA pallOHAIBHOTO
yOpaBJIEHUS NPHUPOJHBIMU pECypcaMd U HUX UCIHOIb30BaHUE. JlOCTHXKEHUs
OMOJIOTHY U OXpaHa MPUPOJIBI.

JlemoHncTpanum:

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

Tabmuubl u cxemsl: «llumeBbie 1enu», «bUOIEHO3: COCTaB U CTPYKTYypay,
«IIpuponnbie cooOmiecTBa», «llenmu nuranusy, «IKoJOTHYECKasT TUPAMUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA MUPOKOIUCTBEHHOTO JIECa», « IKOCUCTEMA
XBOMHOTO  Jeca», «buoneno3s Bomoéma», «Arpouenos», «lIpumepnsie
AHTPONIOTEHHbIE  BO3JECWCTBHS HAa NpUPOLY», «BaxkHEHMIIME  HMCTOYHHUKHU
3arpsA3HEHUs] BO3AYyXa M TPYHTOBBIX BOA», «llouBa — BaKHEWIIasi COCTaBIISIONIAS
ounochepr», «DakTopsl Aerpaganuu mnousy, «llapHukoBeiil 3hdext», «DakTopbl
paIMoaKTUBHOIO 3arpsi3HeHus Ouocdepbl», «OO0mas cTpykTypa Ouochepb»,
«Pacnipoctpanenue ku3Hu B Ouochepe», «O30HOBBIA 23KpaH Ouocheps,
«KpyroBopot yriepoaa B Ouocdeper», «KpyroBopot azoTa B Ipupoae».

O6opynoBanue: Mojaelb-anmukanus «TUnudaHble OHOILIEHO3B», TepOapwHii
«PacturenbHBIe COOOIECTBaY, KOUIEKINH «bHoIeH03», «Bpeaurenn BaKHEHIIINX
CEJIbCKOXO3SIICTBEHHBIX  KYJIbTYp», TepOapuu M KOJUJIEKIMH pACTEHUH W
JKUBOTHBIX, MPUHAJJICKAIINE K Pa3HBIM SKOJIOTHYECKUM TPYIIIaM OJHOTO BHJA,
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Kpacnasa knura Poccuiickoii ®enepauuu, H300paK€HUs OXPAHSIEMBIX BHJIOB
pPaCTEHUN U )KUBOTHBIX.
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[NDIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOITPAMMBI 110
BMOJIOTUN HA  BA30BOM  VYPOBHE CPEAHEI'O  OBLIET'O
OBPA3OBAHUIA

Cormacho ®I'OC COO, ycranaBiauBarTcs TpeOOBaHUA K PE3yIbTaTaM
OCBOCHHSA OOYy4alOIMIMMHUCS TPOTpaMM  CpeAHero odmero  oOpa3oBaHUS:
JUYHOCTHBIM, METAIPEAMETHBIM U IPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType NMYHOCTHBIX pE3yJNbTATOB OCBOCHUA IpeaMera «buomorus»
BBIJICJICHBI CIIEAYIOUIME COCTABISAIONINE: OCO3HAHKWE OOYYaIOIIMMUCA POCCUICKON
IpaXXJaHCKOM MJIECHTUYHOCTH — FTOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOSITEIbHOCTH
U CaMOOIPENENICHHUI0, HajJu4yhe MOTHUBaMM K OOy4YeHHI0  OHOJOoruw,
I[eJICHANpPABICHHOE pPa3BUTHE BHYTPEHHHMX YOEXIEHWM JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUUYECKUX TPAAMUIUN pa3BUTUS OUOJOTUYECKOTO
3HaHUs, TOTOBHOCTh M CIOCOOHOCTHh OOYYarOIIUXCS PYKOBOJCTBOBATHCS B CBOEH
JESTEIIbHOCTH IIEHHOCTHO-CMBICJIOBBIMU ~ YCTAHOBKAMHU, MPUCYIIHUMU CUCTEME
OMOJIOTUYECKOTO O00pa3oBaHus, HAJIUYUE HSKOJOTUYECKOTO TMPAaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTH L€ U CTPOUTH KUZHEHHBIC TUTAHBI.

JIn4HOCTHBIE pE3ynbTAaThl OCBOEHUS NpeaMeTa «bHOIOrus JOCTUTaKOTCA B
€IUHCTBE YYEOHOM U BOCHHUTATEIBHOM JEATCIIBHOCTH B COOTBETCTBUU C
TPAAUIIMOHHBIMU POCCUMCKUMH COIMOKYJIBTYPHBIMUA, UCTOPUYECKUMHU U JYXOBHO-
HPaBCTBEHHBIMU IICHHOCTSIMHM, IPUHSATHIMA B OOIICCTBE MpaBUIaMU M HOpMaMu
MOBEJICHUSI W CHOCOOCTBYIOT TMpOIleCCaM CaMOIIO3HAHUsS, CAMOBOCIUTAHUS U
CaMOpA3BUTHUSA, PpA3BUTHUA BHYTPEHHEHW TMO3ULMU JIMYHOCTH, NATPUOTHU3MA,
YBAXCHUS K 3aKOHY W IPABOIOPSJKY, YEJIOBEKY TPy/la U CTAPIIEMY MOKOJICHUIO,
B3aMMHOTO YBa)XXCHHUS, OCPEKHOIO OTHOIIEHUS K KYJIbTYPHOMY HACIEIUI0 U
TPAAULHUSAM MHOTOHAIMOHAILHOTO Hapoja Poccuiickon denepannu, Opupoae U
OKpYKarolIen cpelie.

JInyHOCTHBIE pe3yibTaThl OCBOEHHUSI ydeOHoro mpeamera «buosorus
JIOJDKHBI OTPa)kaTh TOTOBHOCTh U CITIOCOOHOCTH OOYYAIOIINXCSI PYKOBOACTBOBATHCS
chOpMHUPOBAHHOW BHYTPEHHEH TMO3WIIUCH JHUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUCHTAIlMW, TO3WTUBHBIX BHYTPEHHHUX  YyOEXKIECHHH, COOTBETCTBYIOIIUX
TPAAUIIMOHHBIM IIEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACIIMPEHUE >KU3ZHEHHOTO
OMBITA M OMbITA JIEITEILHOCTH B MPOILIECCE Peaau3allii OCHOBHBIX HAIpaBJICHUH
BOCITUTATEJIbHOM JIESTEIIbHOCTH, B TOM YHUCJIE B YACTH:

1) rpaKIaHCKOTr0 BOCTIMTAHUS

c(hOpMUPOBAHHOCTh TPAKIAHCKOM MO3UIIMKM 00YYaIOIIEeTroCsl KaKk aKTUBHOTO U

OTBETCTBEHHOTO YWJI€HA POCCUMCKOI0 OOIIECTBA;
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OCO3HAHWE CBOMX KOHCTHTYIIMOHHBIX IIpaB W OOSI3aHHOCTEH, YBa)KCHHE
3aKOHA Y MPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKON HESITEIbHOCTH TMpPU CO3JAaHUU
y4€OHBIX MPOEKTOB, PEIICHWN y4eOHBIX M MO3HABATENbHBIX 3a/1a4, BHITIOJHEHUU
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTNPEACNATh COOCTBEHHYIO TIIO3HMIIMIO TI0 OTHONICHHWIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHUE YUUTHIBATh B CBOMX JECUCTBHUSIX HEOOXOIUMOCTh KOHCTPYKTHUBHOTO
B3aMMOJICUCTBUS JIIOJIEH C Pa3HBIMU YOCKICHUSIMH, KYJIbTYPHBIMU IIEHHOCTSIMU U
COI[MAIBLHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B IIPOIIECCE€ COBMECTHOT'O BBIMOJHEHHUS
y4eOHbIX, TO3HABaTEIbHBIX M UCCIENOBATEIbCKUX 337a4, YBaXXUTEIBHOIO
OTHOUIIEHUSI K MHEHHUIO OINMOHEHTOB IMpHU OOCYKJIEHUH CIIOPHBIX BOIPOCOB
OHOJIOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOM JEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

chOpMHUPOBAHHOCTh pOCCUICKON IPaXKIaHCKON UJICHTUYHOCTH,
NaTpUOTU3Ma, YBaXKEHUS K CBOEMY HApOJy, YyBCTBa OTBETCTBEHHOCTHU IMEpE.
PonuHoM, ropmoctm 3a CBOM Kpal, CBOK PoaumHy, CBOM SI3BIK U KYJBTYpY,
MPOIIIOE U HACTOSIIEE MHOTOHAIIMOHATILHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOIICHUE K MPUPOJHOMY HACIEIUIO U MaMATHUKAM TPUPO/IBI,
JTOCTUXKEHUSM Poccun B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPYIE;

CIIOCOOHOCTh OIIEHMBATh BKJIAJ POCCHUHCKUX YYEHBIX B CTAHOBJICHUE W
pa3BuUTHE OWOJOTUM, TMOHUMAHUSI 3HAYCHHUS OHOJIOTUM B TIO3HAHUU 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIEeCTBRA;

ujeitHas yOexKIEHHOCTh, TOTOBHOCTh K CIIy>)KeHHIO M 3amuTte OTedecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAB0Y;

3) 1IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEW POCCUICKOTO HAPOJa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHM S, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHHBATh CUTYAaIlMI0O M MPUHUMATh OCO3HAHHBIE PEIICHHUS,
OPUEHTHUPYSICh HAa MOPATbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaja B MOCTPOCHUE YCTOMUHUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOILICHHE K CBOMM POJIUTEIISIM, CO3JJaHUI0 CEMbH Ha OCHOBE
OCO3HAHHOI'O TMPHUHATHS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUM C
TpaauusIMu Hapo10B Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHHWE K MUPY, BKJIIOYas ACTETUKY ObITa, HAy4YHOTO H
TEXHUYECKOTO TBOPYECTBA, CIIOPTa, TPyAa, OOIIECTBEHHBIX OTHOIIICHU;
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MOHMMAHUE YMOIMOHATBLHOTO BO3ICMCTBHUS )KMBOM MPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPDQ)KEHHUIO B Pa3HbIX BUIAX HCKYCCTBAa, CTPEMJICHUE
MPOSIBIISITH KAYECTBA TBOPUECKOU JTMYHOCTH;

5) ¢pusuyeckoro BOCHUTAHUA, POPMHUPOBAHMUS KYJILTYPbI 30POBbSI U
IMOLMOHAIBHOIO 0J1ATONOTy YU :

MOHMMAaHUE U pealn3alusi 3J0pOBOTO M 0OE30MacHOr0 o0pasza KU3HU
(3mopoBOE  TUTaHUE, COOJIIOJICHME TUTMEHWYECKUX TMpaBWJI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXa, pETyJspHas Qu3nyeckKas
aKTUBHOCTb), OEpEekKHOTr0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (PU3UYECKOMY U IICUXUYECKOMY 370POBBIO;

MOHMMAHUE 1IEHHOCTH TNPaBUJ HWHJUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOr0 MOBEJICHUS B CUTYaIUAX, YIPOKAIOIIUX 37[0POBBIO U KU3HU JIIO/ICH;

OCO3HAHHME MOCIEACTBUN U HEMPUITHS BPEAHBIX MPUBBIYEK (YIOTPEOICHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHU);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTB K TPYly, OCO3HaHHE LICHHOCTU MacTEPCTBA, TPYAOIO0HE;

TOTOBHOCTh K AKTMBHOW JESITEIBHOCTH TEXHOJIOTMYECKOW W COLMAIBHOU
HaIpPaBJICHHOCTH, CIIOCOOHOCTh MHHUIIMUPOBATH, TIAHUPOBATH U CAMOCTOATEIHHO
BBITIOJTHATH TaKyIO JEATEIbHOCTD;

MHTEpEC K pa3IMuHbIM cepam MnpodhecCUuOHANbHON NEATEIbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIK BBIOOp Oyaymied mnpodeccud #  pealu30BbIBATH
COOCTBEHHBIE KU3HECHHbIC TIIaHbI;

TOTOBHOCTh M CIHOCOOHOCTh K 0Opa3oBaHHI0O W C€aMOOOpa30BaHMIO Ha
MPOTSHKEHUN BCEU JKU3HU;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

HKOJIOTUYECKU II€JIECO00PAa3HOE OTHOIIEHHE K MPHUPOAE KAaK HCTOYHUKY
YKU3HH Ha 3eMJIe, OCHOBE €€ CYIIECTBOBAHHS;

MOBBLIIIIEHWE YPOBHSI JKOJOTUYECKON KyJIbTYphl: MPUOOPETEHUE OIbITA
MJIAHUPOBAHUSI TIOCTYNKOB W OILEGHKM WX BO3MOXHBIX TOCJIEACTBUNA ISt
OKPYKaIOIIEN CPEIbl;

OCO3HAaHHME TJI00ATBHOTO XapaKkTepa JKOJOTMYECKHX MpoOJeM M IMyTed HuX
pelieHus;

CIIOCOOHOCTBh HUCIOJIb30BaTh MpUOOpETaeMble MNpPU HU3YYEHUU OHOJIOTHH
3HaHUS W YyMEHUsI TpU peHieHud NpoOJeM, CBS3aHHBIX C palMOHAIbLHBIM
MPUPOOIIOIb30BaHUEeM  (COONIOACHUE  TPAaBWJI  TOBEACHHS B MPUPOJIE,
HaIlpaBJICHHBIX Ha COXPAaHEHHWE pAaBHOBECHUS B HKOCHCTEMAX, OXpaHy BHUJIOB,
AKOCHUCTEM, OrOCchephl);
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AKTUBHOE  HENPUATHE JCUCTBUM, NPUHOCAIIMX BPEH  OKPYXKAOUIEH
NPUPOAHON Cpele, YMEHHE MPOrHO3UPOBATH HEOJArONPUSATHBIE IKOJIOTMYECKUE
MOCJEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEAOTBPALIATh UX;

HaJIM4ue Pa3BUTOrO SKOJOTMYECKOTO MBIIUIEHUS, YIKOJIOTUUECKON KYJIBTYPHI,
ombITa NEATEIIbHOCTH DKOJIOTHYECKON HaIIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI MU B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLIMAIIBHOU
MIPAKTUKE, TOTOBHOCTH K YYAaCTHUIO B IPAKTHUUYECKOMN NIEITENBHOCTH SKOJIOTHYECKON
HaIlpaBJICHHOCTH;

8) HeHHOCTH HAYYHOTI'0 O3HAHMSA:

c(OPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSl HAYKU M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOI'O Ha JUAJore
KYJbTYp, CHOCOOCTBYIOLIET0 OCO3HAHUIO CBOETO MECTA B MOJUKYJIHTYPHOM MHPE;

COBEPLICHCTBOBAHUE S3BIKOBOM M YHUTATEIbCKOW KYJIBTYpPhl Kak CpEACTBa
B3aMMOJICHCTBHUS MEXKY JIFOJbMH U MIO3HAHUS MUPA;

MOHMMAaHUE chneru@UuKd OHOJIOTMM KaK HayKH, OCO3HaHUs €& poju B
(GOpMHpPOBAHUM PALMOHATIBHOTO HAYYHOT'O MBIIIJIEHUS, CO3JIaHUU IIEJIOCTHOTO
IpEJCTaBICHUS 00 OKpYXalolleM MHUpPE KaK O €IUHCTBE MPHUPOAbI, YeJIOBEKa U
o0miecTBa, B IMO3HAHUM HIPUPOJHBIX 3aKOHOMEPHOCTEH W pElIeHHU MpoOiIeM
COXpPAaHEHMS IPUPOTHOIO PABHOBECHS,

yOEXKIEHHOCTh B 3HAYMMOCTH OMOJIOTHU JJII COBPEMEHHOW LMBHIIMA3AIUU:
o0OecrieueHnss HOBOTO YpPOBHSI Pa3BUTHS MEIULMHBI, CO3JaHUE MNEPCIEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  pElIaTh pEeCcypcHble  MNPOOJIEMBl  Pa3BUTHS
4eJI0BEYECTBA, TIOUCKA MyTeH BBIXOAA U3 INIOOATBHBIX 3KOJIOTHYECKUX MPOoOJIeM U
oOecrieyeHusi Mmepexoja K  YCTOMUYMBOMY  Pa3BUTHIO,  PAlMOHAIBHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECYpcOB U (POPMHUPOBAHUIO HOBBIX CTaHAAPTOB
YKU3HU,

3aMHTEPECOBAHHOCTh B MOJYYEHUH OWOJOIMYECKUX 3HAaHUM B LEJIX
NOBBIIICHUS OOIIE KyJNbTYphl, €CTECTBEHHO-HAyYHOW TIpPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIHOM TPaMOTHOCTH OOydaromuxcs, GopMHpyeMOi
IPU U3y4YE€HUH OMOJIOTHH;

[IOHMMAHUE CYLIHOCTU METOJOB ITO3HAHUSA, UCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BaTh IOJy4YaeMble 3HAHMUA JJIs aHaiu3a |
OOBSCHEHHUS SIBIICHUN OKPYXAIOLIEro MUpPA U MPOUCXOISANIMX B HEM M3MEHEHUH,
yMEHUE JieflaTh OOOCHOBAHHBIC 3aKJIIOYEHHMS Ha OCHOBE HAy4yHbIX (DaKTOB U
MMEIOLIMXCS JAHHBIX C LIEJIBIO ITOYYEHHMS JOCTOBEPHBIX BBIBOJOB;

CHOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIB30BaTh OMOJIOTMYECKUE 3HAHUSA IS
peleHust npobJieM B peabHBIX )KU3HEHHBIX CUTYalIUAX;

OCO3HAaHHUE LEHHOCTH HAYYHOM JESATEIbHOCTH, T'OTOBHOCTH OCYIIECTBISATH
MIPOEKTHYIO U UCCIEA0BATENBCKYIO AEATEIbHOCTh HHINBUAYAIBHO U B TPYIIIIE;
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TOTOBHOCTb M  CIIOCOOHOCTh K  HENpPEpPHIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IIOJIYYEHHIO HOBBIX 3HAHUM 1O OHOJOrMU B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTAMU.

METAINIPEJMETHBIE PE3YJIBTATBI

MetanpeameTHbie pe3yabTaThl OCBOCHHs yueOHOro mpeameta «buomorus»
BKJIIOYAIOT: 3HAUYMMbIE i1 (OPMHUPOBAHUS MHUPOBO33PEHUS OO0YyYaIOUINXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAYYHbIE MOHATHUS, OTPAXKAOLIUE
IEJIOCTHOCTh HAy4yHOM KapTHHBI MHUpa U CHEeUU(PUKY METOJO0B TMO3HAHUS,
UCIIOJIb3YEMBbIX B €CTECTBEHHBIX HayKax (BELIECTBO, PHEPTHUS, SIBJICHUE, MPOIIECC,
CUCTEMA, HAy4YHbI (PaKT, NPUHLMII, THUIOTE3a, 3AKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCIEeOBaHUE,  HaONMIOJIEHWe, HM3MEpPEHHe, OKCIEPUMEHT W APYTHX),
yHUBEpCalbHbIe Y4eOHbIC JeWcTBUS (TO3HABATENbHbIE, KOMMYHUKATUBHbBIC,

peryJsiTUBHbBIC), o0ecreunBaroIIme dbopmupoBaHue (G yHKIMOHATBHOM
IPaMOTHOCTH UM  COIMAJIBHOM KOMIIETEHIMM OOYYaloOlIUXCsi, CIIOCOOHOCTh
oOyJaronmxcs UCIIOJIb30BaTh OCBOCHHBIC MEXIUCITUTUTMHAPHEIC,

MHPOBO33pEHUYCCKAE 3HAHWS W YHUBEpPCAJIbHBIC yYEeOHBIE JICUCTBUS B
MMO3HABATEJILHON 1 COIMANIbHOM MPaKTHKE.

MeranpenMeTHbIe pe3yJbTaThl OCBOCHHS IIPOTPAMMbI CpPEIHEr0 OOIIero
00pa30BaHus JOJKHBI OTPAXKaTh:

OBaajaenne YHHUBEPCATbHBIMHU yueOHBIMU NMO3HABATEJLHBLIMH
AeHCTBUSIMM:

1) 6a30BbI€e JJOrHYECKHE TeiiCTBHA:

CaMOCTOSITeTbHO  (OPMyNIHpOBaTh W aKTyaJIM3UpOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCITOJIB30BaTh TMPU OCBOCHUM 3HAHWA TPHEMBI JIOTHYECKOTO MBIITUICHHS
(amanm3a, cMHTE3a, CPaBHEHHMS, KiIacCU(pUKAIIUHU, O00OIICHHS ), PACKPBIBATH CMBICT
OMOJIOTMYECKUX TOHATHUH (BBIACIATh MX XapaKTepHBIC NMPU3HAKH, YCTaHABIWBATh
CBSI3U C JIPYTUMH MOHITHUSIMH ),

OTpENENATh 1EIU JeATEILHOCTH, 3ajaBas TapaMmMeTpbl W KPUTEPHH UX
TOCTHKCHHSI, COOTHOCUTD PE3YNIBTATHI ACATEIHPHOCTH C TTIOCTABICHHBIMHA IICIISIMU;

HCIIOJIB30BaTh OMOJIOTHYCCKHIE TIOHATHUS Il 0OBSICHEHUS (PaKTOB M SIBIICHUM
YKUBOM MIPUPOIBI;

CTPOUTH JIOTHUECKHE pPaCCYXIACHUS (MHIYKTUBHBIC, IEAYKTHUBHBIC, IIO
aHAJIOTUH), BBIABIATH 3aKOHOMEPHOCTH W TIPOTHBOPEYMSI B PacCMaTPHUBACMBIX
SBJICHUSIX, (DOPMYIUPOBATH BHIBOJIBI U 3aKITIOUCHUS;

IIPUMCHSTH CXEMHO-MO/IENTbHBIE CpelncTBa TS peACTaBICHUS
CYIIIECTBEHHBIX CBSI3€H M OTHOIICHUW B M3y4aeMbIX OMOJOTHYECKUX OOBEKTaX, a
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TaK)K€  NPOTUBOPEYMU  pa3HOrO0  pOAA,  BBIIBICHHBIX B pa3JIMYHBIX
UH(GOPMAILIMOHHBIX UCTOUYHUKAX;

paspabarbiBaTh IUIAH pELIEHMs] NPOOJEMBbl C YYETOM aHAIM3a MMEIOIINXCS
MaTepuaIbHbIX U HEMATepUaIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIIBHOCTh, OLICHUBATh COOTBETCTBHE PE3YIbTATOB
LM, OLIEHUBATh PUCKHU NOCIEACTBUN AEATENbHOCTH;

KOOPAMHUPOBaTh M  BBIIOJHATH pabOTy B  YCIOBUAX  PEAJIBHOTO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOI'O B3aUMOJEHCTBYS;

pa3BUBaTh KPEaTUBHOE MBIIICHUE NPU PELIEHUH KU3HEHHBIX TIPOOJIEM.

2) 6a30BbIe HCCJIE0BATEIbCKHE IeHCTBHUS:

BJIa/I€Th HaBBIKAMU Y4€OHO-MCCIIEI0BATEIBCKON U MPOCKTHON JIEATEIHHOCTH,
HaBbIKAMHU  paspelieHuss MpoOJeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEIBHOMY ITIOMCKY METOJ0B PEUICHUS IPAKTUYECKUX 3aa4, IPUMEHEHUIO
pPa3IUYHBIX METOJIOB IO3HAHUS;

UCIIOJI30BaTh PA3JIMYHbIE BHUJIBI JESITEIIBHOCTH M0 MOJIYYEHUIO HOBOTO
3HAHMS, €r0 HWHTEpPHpPETALMH, MNPeoOpa3oBaHUI0 U NPUMEHEHHI0 B YYEOHBIX
CUTyalUsX, B TOM YHUCJIE IPU CO3JaHUH YUE€OHBIX U COLMAJIbHBIX IPOEKTOB;

(GopMHUpPOBATh HAYYHBIM TUI MBIIUICHUS, BIaJETh HAYYHOH TEPMUHOJIOTHEH,
KJIFOUEBBIMU MTOHATUSIMU U METO/IAMH;

CTaBUTh M (HOpPMYIUpPOBaTh COOCTBEHHBIE 3aJadyl B 0Opa30BaTEIbHOU
NEATEIbHOCTH U KU3HEHHBIX CUTYaLHsIX;

BBIBIATh I[IPUYMHHO-CIICACTBEHHBIE CBS3M M aKTyaJIM3UpOBATh 3ajady,
BBIJIBUTaTh TUIIOTE3y €€ pELICHUs, HaXOAUThb APTYMEHTHI IS JI0Ka3aTelIbCTBA
CBOMX YTBEPKJICHHM, 3a/1aBaTh NapaMeTPbl U KPUTEPUHU PEILICHHUS;

aHANM3UPOBaTh TIOJIyYEHHbIE B XOJE PpEIICHUsS 3aJadd  pe3yJbTaThl,
KPUTHUYECKH OLIEHUBATh UX JOCTOBEPHOCTh, IPOrHO3UPOBATH N3MEHEHUE B HOBBIX
YCIIOBHSIX;

JaBaTh OLIEHKY HOBBIM CUTYallMsIM, OLIEHUBATh IPUOOPETEHHBIN OIBIT;

OCYUIECTBIISITh LEJIECHANPABICHHBIA MMOUCK NEPEHOCa CPEACTB U CHOCOOOB
NEeNCTBUS B MPO(GECCUOHANBHYIO CPENY;

YMETh MEPEHOCUTh 3HAaHUS B IO3HABATEJIBHYI0 U MPAKTHUUYECKYH 00JacTu
KU3HEIEATEIIbHOCTH;

YMETh MHTEIPUPOBATh 3HAHUS U3 PAa3HBIX MIPEIMETHBIX 00acTei;

BBIJIBUTaTh HOBBIE WJEH, Mpejaratb OpUrMHAIbHbIE MOJIXOJbl U pPELICHUS,
CTaBUTH NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTePHATUBHbBIC PELICHHUS.

3) pabdora ¢ ungopmaunmeii:

OPUEHTHPOBATHCS B PA3IUUHBIX HCTOYHHUKAX MH(OpMAIMK (TEKCTe y4eOHOTO
nocoOusi, HAy4YHO-TIOMYJIAPHOM JUTEpaType, OHOJOTUYECKHX CIIOBapsiX U
CIPaBOYHMKAX, KOMIBIOTEPHBIX Oa3ax NnaHHbIX, B VHTepHeTe), aHaIM3upOBaTh
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UHGOPMAIIMIO PAa3IMYHBIX BUIOB U (POPM IpeaCTaBICHUS, KPUTUYECKU OLEHUBATh
e€ IOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

bopMyIMpoOBaTh 3alpPOChl U MPUMEHSTH PA3NUUYHBIE METOJbI MPU MOUCKE U
otbope Ouosormuyeckor mHOpMaIi, HEOOXOAUMOM MJI BBIMOTHEHUS YYCOHBIX
3a1ady;

npuoOpeTaTh OMBIT HCHOJIB30BaHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHIA, COBEPIICHCTBOBATH KYJIbTYPY aKTUBHOTO MCITOJIb30BAHUS PA3JIMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMANbHYIO  (OpMY  IPEACTABICHUS
Oouonornueckoi MHGopMau (Cxembl, TpaduKy, AUArPaMMBbI, TaOIHIIbI, PUCYHKH
H JIpyroe);

UCIIOJIb30BaTh HAYYHBIA SA3BIK B KayeCcTBE CpeAcTBa Npu paboTe C
Oouonornueckoi uHGpoOpManuen: NPUMEHATh XUMHUYECKHE, (uU3MUeckue Hu
MaTE€MaTUYECKHE 3HAKU W CUMBOJBI, (HOpMyJbl, aOOpeBUaTypy, HOMEHKIATYPY,
UCIIONB30BaTh W NPeoOpazoBbIBaTh  3HAKOBO-CHMBOJHMYECKHE  CPE/ICTBA
HaTJISAHOCTH;

BJaJE€Th  HABbIKAMU  pacloO3HaBaHHWA U 3allUThl  HUH(pOpMalMH,
MH(GOPMaIMOHHON 0€3011aCHOCTH JIUYHOCTH.

OgiajeHHe YHUBEPCAJIbHBIMU KOMMYHUKATUBHBIMU JAeHCTBUSIMM:

1) o0mmennme:

OCYILECTBISATh KOMMYHUKAIIMU BO BceX cepax *KU3HU, AKTUBHO y4aCTBOBATh
B JIMAJIOTe WM JUCKYCCHU MO CYHIECTBY OOCY>KIaeMol TeMbl (YMEHHME 3aJaBaTh
BOIPOCHI, BBICKA3bIBaTh CYXJCHHUS OTHOCHUTEIbHO BBHINOJHEHMS MpeisiaraeMoin
3a]ja4M, YYUTHIBATh MHTEPECHl M COTJIACOBAHHOCTH MO3ULMN IPYTHUX yYaCTHUKOB
JMasora Wik JUCKYCCUN);

pacro3HaBaThb HeBepOalbHbIE CpEJICTBAa OOILIEHHUsS, MOHMMAaTh 3HAYCHHE
COLIMAJIbHBIX 3HAKOB, NPEANOCHUIOK BO3HUKHOBEHHS KOH(MDIMKTHBIX CHUTYalUH,
YMETh CMATYATh KOH(MIUKTHI U BECTH MIEPETOBOPHI;

BJIQJIETh PA3IMYHBIMH CHOCOOaMM OOIEHUS U B3aUMOJICHCTBUSA, MMOHUMAThH
HAMEPEHUS IPYTUX JIOJICH, MPOSBIATH YBAKUTEIHHOE OTHOIIICHHE K COOECETHUKY
U B KOPPEKTHOU Popme hopMyTupoBaTh CBOM BO3PAKEHUS,

pa3BEPHYTO M JIOTMYHO H3JIaraTb CBOIO TOYKY 3PEHUS C HCIOIb30BAaHHEM
SI3BIKOBBIX CPEJICTB.

2) cCOBMeCTHAas 1eSITeJIbHOCTh:

NOHMMATh U MCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW M MHIWBUIYaJbHOU
paboThI IpU pelieHuH OUOIOTHUYECKON MPOOIIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
IPUMEHEHUs TPYNIOBbIX (JOpM B3aUMOJEHCTBUS MPHU peLICHUH y4eOHOM 3a1a4H;

BBIOMpPATh TEMATHKy M METOJAbl COBMECTHBIX NEWCTBHM C Yy4y€TOM OOIIuX
WHTEPECOB M BOBMOKHOCTEH KaXKIOTO YJieHa KOJUICKTHBA,
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OPUHUMATh LEJIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBaTb U
KOOPJIUHUPOBATh ACHUCTBUA NO €€ ITOCTHKEHUIO: COCTABIISITH IUIAH JEUCTBUM,
pacnpeienarb poju ¢ Y4€TOM MHEHHH YYacCTHHKOB, OOCYXKIaTh pe3yJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAayeCTBO CBOEr0 BKJIAJa M KaXJIOr0 y4YaCTHHKAa KOMaHIbl B
OOIIMiA pe3yNbTaT MO Pa3pabOTaHHBIM KPUTEPHSIM;

Mpe/iaratb HOBBIE IIPOEKTHI, OLEHHMBAaTh HUAEU C TO3ULUUHA HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUYMMOCTH;

OCYILLIECTBJISITh TMO3UTUBHOE CTPATErMYECKOE TIOBEICHHE B Pa3JIMYHBIX
CUTYaIUsIX, POSBISATH TBOPUECTBO U BOOOpaXKEHHE, ObITh MHUIIMATUBHBIM.

OByaieHHe YHMBEPCAJIbHBIMH PeryJISTUBHBIMHU AeHCTBUAMM:

1) camoopranu3anms:

UCIIOJIb30BaTh OHMOJOTMYECKHE 3HAHUS Ul BBIABICHUS MpoOJIEM M HX
pEIIeHHs B )KM3HEHHBIX U YY€OHBIX CUTYyaIUsX;

BBIOMpPAaTh HAa OCHOBE OHMOJIOTMYECKHX 3HAHUU 1IEJIEBBIE U CMBICIOBBIE
YCTAaHOBKH B CBOUX JEHUCTBHUSIX M MOCTYIKax MO OTHOUIEHUIO K KUBOW MPUPOJE,
CBOEMY 3/10POBBIO U 3/I0POBBI0 OKPYKAIOIINX;

CaMOCTOATENIBHO OCYILIECTBIISATh IO3HABATEIBHYIO JIEATEIBHOCTD, BBISBIIATH
npoOJieMbl, CTaBUTh U (HOPMYJIHPOBAThH COOCTBEHHBIC 3aJlaud B 00pa30BaTEIbHON
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLUsIX;

CaMOCTOSITEJIbHO ~ COCTAaBJATh IUIAH pPELIEHUS MNpoOsieMbl C  Y4ETOM
UMEIOLINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPEIOYTEHUIH;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

pacuMpsITh paMKH Yy4eOHOTO MpeaMeTa Ha OCHOBE JIUYHBIX MPEIOYTECHHUI;

JienaTh OCO3HAHHBIA BbIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a pEILICHMUE;

OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

CrOCOOCTBOBaTh (OPMHUPOBAHUIO W MPOSBICHUIO IIMPOKOW SPYAHMIMHA B
pa3HbIX 00JIaCTAX 3HAHUW, TMOCTOSHHO TMOBBIIIATH CBOM OOpa30BaTEIbHBIN U
KyJIbTYPHBII YPOBEHB.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTHBBI B JIESTEIIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BJIAJE€Th  HABBIKAMM  TO3HABATENBHON  peduieKCMH KAk  OCO3HAHMS
COBEPIIAEMBIX JIEUCTBHM M MBICIUTENBHBIX IPOLECCOB, HX PpE3YyJbTaTOB U
OCHOBaHUi, MCNOJIb30BaTh NPUEMBI peduieKCUM IJsl OLEHKH CUTyalluu, BbIOOpA
BEPHOT'O PEILECHUS;

YMETh OLIEHWBATh PUCKM W CBOEBPEMEHHO IPUHUMATh PELIEHUS MO HUX
CHUKEHMUIO;
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NPUHUMATh MOTHBBI W apryMEHThl APYIMX IpU aHAJIU3E€ pe3yJbTaTOB
NEeSATEIbHOCTH;

3) npuHATHE cedsT U APYTHX:

IPUHUMATH ce0sl, TOHUMas CBOM HEIOCTATKH U JOCTOMHCTBA,

OPUHUMATh MOTHBBI W apryMEHThl APYrMX IPU AaHAINU3E€ pe3yJIbTaTOB
NEeSATEIbHOCTH;

IpU3HaBaTh CBOE IIPABO U MPABO JAPYTUX HA OLIMOKY;

pa3BHUBaTh CIIOCOOHOCTh IOHUMATh MU € MO3ULUH JIPYTOro YEJIOBEKA.

ITPEAMETHBIE PE3YJ/IBTATDBI

[IpenmeTtHbie pe3ynpTaThl ocBoeHusi mporpammel COO mo Ouonoruu Ha
0a30BOM YpPOBHE BKIIIOUAIOT crielUpUyYecKue s yueOHoro npeamMera «buonorus»
Hay4YHbIC 3HAHUSI, YMEHUS U CIOCOOBI IEUCTBUM 10 OCBOCHHIO, HHTEPIIPETAIIUU U
npeoOpa30BaHUI0 3HAHUM, BUJIBI JCSITEIBHOCTH IO MOJYYECHUIO HOBOTO 3HAHUS U
MPUMEHEHUIO 3HAHUW B PA3MYHBIX y4E€OHBIX CHUTYallUAX, a TaKKe B peajbHBIX
JKU3HEHHBIX CUTYyallUsiX, CBA3aHHBIX ¢ Owuojorueil. B mporpamme mnpeaMeTHbie
pE3yNbTaThl IPEACTABICHBI IO T0JIaM 00yUYEHUSI.

[IpeameTHbIe pe3yNbTaThl OCBOCHMS ydeOHOro mpeamera «buonorus» ¢ 10
Kjlacce NOJDKHBI OTPAKATh:

c(OpMHPOBAHHOCTh 3HAHUW O MECTE U POJIM OMOJIOTMH B CUCTEME HAy4YHOIO
3HAHMSI €CTECTBEHHBIX HAyK, B (POPMHUPOBAHUM COBPEMEHHOM €CTECTBEHHO-
HAay4YHOM KapTHHBl MHpAa MU HAYYHOTO MHPOBO33PEHHUS, O BKIIAJ€ POCCUICKUX WU
3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWUOJOTUH, (PYHKIIMOHAIBHON
IPAaMOTHOCTH Y€JIOBEKA ISl PEIICHUS KU3HEHHBIX 3a/1a4;

YMEHUE pACKpbIBATh COJEpkKaHUE OMOJIOTMYECKUX TEPMUHOB U TOHSITHIL:
KW3Hb, KJIETKA, OpraHu3M, MeTadoiau3M (0OMEeH BeIIeCTB U NPEBpaIlCHUE
HHEPTUH), TOMEOCTa3 (CaMOperyJsius), ypOBHEBasi OpraHu3aIlis KUBBIX CUCTEM,
CaMOBOCIIPOU3BeIeHUE (PENPOAYKIIHSI ), HACIEACTBEHHOCTh, U3MEHYUBOCTD, POCT U
pa3BUTHE;

yMEHUE u3JlaraTb OHOJIOTMYECKHE Teopuu (KJIETOYHas, XPOMOCOMHas,
MyTallMOHHAsI, IIEHTpajbHasl J0TMa MOJEKyJasipHONH Ouonorun), 3akoHbl (I
Menpens, T. Moprana, H. V1. BaBunoBa) u ydenus (0 meHTpax MHOTooOpasus H
MPOUCXOKJICHUS KyJIbTYpHbIX pacTenuit H. 1. BaBuioBa), onpeaensiTh rpaHUllbl
WX IPUMEHUMOCTH K KUBBIM CUCTEMaM;

yYMEHUE BJIAJIETh METOJIAMU HAYYHOTO MO3HAHUS B OMOJIOTMH: HAOMIOJEHUE U
OMMCAHUE MUBBIX CUCTEM, IPOIIECCOB U SIBIICHHUM, OpPraHU3alMsl U MNPOBEICHUE
OMOJOTUYECKOTO  JKCIEPUMEHTa,  BBIIBM)KCHHE  THIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEXJy HCCICIyeMbIMH BEIMYMHAMU, OOBSICHEHHE TMOJTYYECHHBIX
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pe3yabTaTOB, MCIOJIb30BAaHHBIX HAYUYHBIX MOHATUN, TEOPUNH M 3aKOHOB, YMEHHE
JieaTh BBIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3YyJIbTaTOB;

YMEHHE BBIJICIATh CYIIECTBEHHbIE NIPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH
IPOIIECCOB: OOMEHa BEIECTB M MPEBPAIICHUS SHEPIUU B KIETKe, (DOTOCHHTE3A,
IUTACTUYECKOTO M JHEPreTMYecKoro oOMeHa, XEMOCHHTe3a, MHUTO3a, Melo3a,
OIJIOJOTBOPEHMSI, PA3MHOXKEHHUS, HWHAMBUAYAJIBHOIO pAa3BUTUS  OpraHu3Ma
(oHTOTEHER);

YMEHHME NPUMEHATh MOJyUYEHHBIE 3HAHUS A1 OOBSACHEHUS OMOJOTMYECKHX
IIPOLIECCOB W SIBJICHUM, JUIS NPUHATHS NPAKTUYECKUX PEIICHUH B IOBCEAHEBHOU
KU3HU C IeNplo obOecriedeHus 0e30MacHOCTH CBOETO 3J0POBbs U 3JI0POBBSA
OKPY>KaOILUX JII0/IeH, COOII0EHUS] HOPM I'PaMOTHOIO ITOBEJEHUS B OKPYKAIOLIEH
OPUPOJIHON cpene, NMOHUMAaHUE HEOOXOIUMOCTH HCIOJIb30BAaHUS JTOCTHIKEHUMN
COBPEMEHHOMU OHoJI0rNu u OMOTEXHOJIOTHUI TUIS pPalMOHATILHOTO
IPUPOAOTIOIb30BAHNUS;

YMEHUE pelIaTh 3JIEMEHTAPHbIE T'E€HETUYECKHWE 3aJadyd Ha MOHO- U
JUTUOPUIIHOE CKpEIMBAHUE, CLEIJICHHOE HAaCJIEeI0BAaHUE, COCTaBISATh CXEMBI
MOHOTHOPHUIHOTO CKpEIIMBAHMs JJIsl MpeJCKa3aHUsl HaclIeJOBAHUS NPU3HAKOB Y
OpraHU3MOB;

YMEHUE BBINOJIHATh JIA0OPAaTOPHBIE M IPaKTUYECKUE padOThl, COOIHOIATH
npaBuiia npu padboTe ¢ ydeOHbIM U J1a00paTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHUYECKH OLEHUBaTh U HHTEPIPETHPOBAThH HHPOPMAIUIO
OMOJIOTMUECKOTO  COJEP)KAHMSA, BKJIIOYAIOIIYIO IICEBJOHAYYHbIE 3HAHMUS U3
pa3IUYHBIX UCTOYHUKOB (CPEACTBA MAacCOBOM MH(pOpPMaLIMU, HAYYHO-TIONYJISIPHBIE
MaTepuabl), 3TUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEAOBaHWI B OHOJIOTHUH,
MeAUIIMHE, OMOTEXHOJIOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE MHCbMEHHbIE M YCTHBIE COOOLICHMUS,
0000611ast 6MOJIOTHYECKY0 UH(GOPMALIMIO U3 HECKOJIbKUX HCTOYHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTUH.

[IpeameTHbIe pe3ysbTaThl OCBOCHMS ydueOHoro npeameta «buonorus» ¢ 11
Kjlacce NOJDKHBI OTPAXKATh:

c(OpMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJOTHH B CUCTEME HAYyYHOTO
3HAHMS €CTECTBEHHBIX HayK, B (OPMHUPOBAHWU COBPEMEHHOM €CTECTBEHHO-
HAay4YHOM KapTHHbBl MHpa MU HAYYHOTO MHMPOBO33PEHHUS, O BKJIAJE POCCUMCKUX U
3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWOJOTUH, (PYHKIIMOHAIBHON
I'PaMOTHOCTH 4Y€JIOBEKa JUIsl PEIICHHUs KU3HEHHBIX 33/1a4;

YMEHHE PACKpbIBaTh COJAEPKAHME OMOJIOIMYECKUX TEPMHHOB M TOHSITHMA:
BU/I, IONYJISALINS, T€HO(OH, SBOJIOLMS, ABMKYIIUE CUIBI ((PAKTOPHI) IBOJIOILNUH,
MPUCIOCOOJIEHHOCTh OPraHu3MOB, BHUJI000pa30BaHUE, SKOJOTUYECKUE (PaKTOPBHI,
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DKOCUCTEMA, MPOAYLUEHTHI, KOHCYMEHTBI, PEAYLUEHTbl, LENU MUTaHUS,
AKOJIOTHYECKas MpaMua, OMoreonenos, onocdepa;

yMEHUE Hu3Iaratb OWOJOTHYECKHE Teopuu (IBONIOIMOHHAS Teopust Y.
JlapBuHa, CHUHTETHYECKass TEOpUs DSBOJIOIUHU), 3aKOHbBI M 3aKOHOMEPHOCTHU
(3apoapimieBoro cxonacrtea K. M. bapa, depenoBaHus IJIaBHBIX HaIlpaBiICHUN H
nyteit aBomoruu A. H. CeseprioBa, yuenns o 6mochepe B. M. Bepnanckoro),
OTPEIENATh TPAHUIBI UX TPUMEHUMOCTH K KMBBIM CHCTEMAM;

yYMEHUE BJIAJIETh METOJIAMU HAYYHOTO MO3HAHUS B OMOJIOTUU: HAOIIOICHUE U
OMKMCAHHUE YKUBBIX CHUCTEM, IPOLIECCOB M SBJIICHHUM, OpraHu3alus U IMPOBEJACHHE
OMOJIOTMYECKOTO  3KCIEPUMEHTA,  BBIABMKEHUE  TUIIOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEXJy HCCIEIyEeMbIMH BEJIIMYMHAMH, OOBSICHEHHE IMOIYYEHHBIX
pe3ynbTaTOB, MCIIOJIB30BAHHBIX HAYYHBIX MOHSATHUH, TEOPUM W 3aKOHOB, YMEHHUE
JIeJIaTh BBIBOJIbI HA OCHOBAHWH MOJYYECHHBIX PE3YIbTATOB;

YMEHUE BBIIEISATh CYIIECTBEHHbIE MPU3HAKK CTPOEHUS OHOJOTHYECKHX
OOBEKTOB: BHJOB, MONYJSALHUA, NPOAYLEHTOB, KOHCYMEHTOB, PpPEIYLEHTOB,
OMOreolleHO30B U HKOCUCTEM, OCOOEHHOCTH IIPOLIECCOB: HACIEACTBEHHOM
U3MEHUYMBOCTH, €CTECTBEHHOTO OTOOpa, BUAO00pa30BaHUs, MPUCHOCOOIECHHOCTU
OpPraHM3MOB, JIEHCTBUS SKOJOIMUYECKHX (PAKTOPOB HA OpPraHU3MBbl, IEepeHoca
BEIIECTB M TIOTOKA SHEPIHMH B SKOCHUCTEMAaX, AHTPONOIE€HHBIX HW3MEHEHUH B
HKOCHUCTEMAX CBOEW MECTHOCTH, KPYroBOpPOTa BEIIECTB U OHMOr€OXUMHYECKUX
IIUKJIOB B Onocdepe;

yMEHUE MPUMEHATH MOJYyYCHHbIE 3HAHUS JJIsi OOBSCHEHUS OMOJOTHYECKUX
IPOLIECCOB U SIBJICHUU, JJIsl NMPUHATHS NPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
XKU3HM C LeJbl0 o0ecreyeHus: 0e30MacHOCTH CBOEro 3[0pOBbs M 340POBBS
OKPYXAaIOLUX JOJEH, COOMI0IEHN HOPM IPAMOTHOT'O MOBEJICHUS B OKPYKAIOIIEH
OPUPOJIHON cpene, MOHUMAHUE HEOOXOJUMOCTH HCHOJIb30BAaHUS JAOCTHXKEHUN
COBPEMEHHOW OMOJIOTHH JIJIs1 pallMOHAIILHOTO MPUPOIOIOJIb30BAHNUS;

YMEHUE pelaTh 3JIEMEHTapHble OMOJOTUYECKHUE 3a/1ayd, COCTABJISATh CXEMBbI
MepeHoca BEIIEeCTB U DHEPTUH B IKOCHUCTeMax (LIeTH MUTaHUs);

YMEHUE BBINOJIHATh JTA0OPATOPHBIE M MpPaKTUYECKHUe padOThl, COOIHOIATH
npaBuia npu padboTe ¢ ydeOHbIM U J1a00paTOPHBIM 000PYI0BAHUEM;

YyMEHUE KPUTHYECKH OIICHUBAThb M HWHTEPHPETUPOBATH HH(POPMAIIUIO
OMOJIOTMYECKOTO  COJEPKAHMSI, BKIIOYAIONIYIO TICEBIOHAYYHbIE 3HAHUS U3
Pa3IMYHBIX UCTOYHUKOB (CPEACTBA MACCOBOM MH(pOpPMAILIUU, HAYYHO-TIOMYJISIPHBIE
MaTepuaibl),  pacCMaTpUBaTh  TrJ00aJbHBIE  DKOJOTHYECKHE  TPOOIEMBI
COBPEMEHHOCTH, (POPMUPOBATH MO OTHOUICHUIO K HUM COOCTBEHHYIO MO3UIHUIO;

YMEHHE CO3/1aBaTh COOCTBEHHbIE IMHCbMEHHBIE M YCTHBIE COOOIICHMUS,
000011as1 6MOJIOTHYECKYI0 UHGOPMAIIUIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapat OMOJIOTUH.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoauvecTBo yacoB DJIeKTPOHHbBIE
HanmeHoBaHue pa3/ie/ioB U TeM undpoBbie
Ne n/m P Konrpoabnbie IIpakruueckue (pp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
bubmuoreka [{OK
1 bronorus xax Hayka 2 05 https://m.edsoo.ru/7f41c292
2 JKvBBIE cHCTEMBI M UX OpraHu3aIus 1 bubmmorexa [JOK
P i https://m.edso0o.ru/7f41c292
bubmuoreka [{OK
X i 1
3 MMHYECKHI COCTaB U CTPOCHUE KIIETKU 8 https://m.edso0.ru/7f41¢c292
bubmmoteka IIOK
4 K
VSHEACHTEIILHOCTD [ICTRH 6 https://m.edso0.ru/7f41c292
5 PazmHoOXeHME 1 MHIUBUAYAIbHOE PA3BUTHE 5 1 bubmuoreka [IOK
OpraHU3MOB https://m.edso0.ru/7f41c292
6 HacnencrBeHHOCTh M KBMEHYMBOCTD 3 15 bubnuoreka [{OK
OpraHu3MOB ' https://m.edsoo.ru/7f41c292
7 Cenexuust opranu3zmMoB. OCHOBBI 3 bu6muoreka [JOK
OMOTEXHOJIOTHHI https://m.eds00.ru/7f41c292
but6mmoreka [IOK
8 Pesepeiioe Bpens 1 https://m.edso0.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 4
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11 KJIACC
KoJun4ecTBO 4acoB DJIEKTPOHHbIE
HaumeHoBaHue pa3ieioB H TeM nudpoBnie
Ne n/m P Kontpoabnbsie IlpakTuueckue (uidpp )
MPOrpaMMblI Beero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
bubmuoreka [IOK
1 IBOIOIHOHHAs OHOTOTHA d 1 https://m.edsoo.ru/7f41cc74
) Bo3HuKHOBEHNE ¥ Pa3BUTHE KU3HH Ha 9 05 bubmmorexa [JOK
3emiie ' https://m.edsoo.ru/7f41cc74
bubnunoreka LIOK
3 OpranusMbl 1 OKpyXarolas cpesa S 1 https://m.edsoo.ru/7f41cc74
bubnmorexa LIOK
4 Coo00111ecTBa U DKOJIOTHUYECKUE CUCTEMBI 9 https://m.edsoo.ru/7fA1ecTA
bu6nmorexa LIOK
S Pesepsroe Bpems 2 https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 0 2.5
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

* buonorust. O6mas 6uomnorus, 10 krace/ CuBornazos B.U., Aradonosa 1.b.,
3axaposa E.T., O6uiecTBo ¢ orpaHM4eHHON OTBETCTBEHHOCTHIO «/[PODAY;
AxnnonepHoe obmectBo «M3narensctBo «IIpocBemieHne»

* buosnorus. O6mas 6uomnorus, 11 kinacc/ Cupornazos B.U., Aradonosa 1.b.,
3axapoBa E.T., OG11iecTBO ¢ orpaHM4eHHON OTBETCTBEHHOCTHIO «IPODAY;

AKI_[I/IOHepHOG O6IHCCTBO «I/I?;,Z[aTeJIBCTBO «HpOCBGIHeHI/IG»

METOAUYECKHE MATEPUAJIBI J1JIs1 YUUTEJISA
Metoanueckoe nmocooue k yueonuky B.M. CuBornasora, 1.b. AradonoBoi,

E.T.3axapoBoi

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET
1. «Enunas xomrekmus [udpossix OdpaszoBaTenbHbix Pecypcon» (http://school-
collection.edu.ru/).
2. https://resh.edu.ru/subject/5/
3. http://ebio.ru/ - DnexTponnsiii yueOHUK «bronorusy.
4. http://bio-ximik.narod.ru/bio/bio.htm - crpoenue kierox
5. http://biokhimija.ru/lekcii-po-biohimii.html - Gnoxumus
6. http://evolution2.narod.ru/index.htm - sBosrorust

7. http://nrc.edu.ru/est/r4/ - buonmorudeckas KapTuHa MHpa
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8. http://planete-zemlya.ru/ - ITnanera 3emis

9. http://ecologysite.narod.ru/index.html - sxonorus

10. http://bio-nica.narod.ru/index.html - 6uonuka

11. POIII
12.Yuu.py

13.51-xnacc

MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE

OBPA30OBATEJBHOI'O ITPOLHECCA

YYEBHOE ObOPYJIOBAHUE
1abopaTopHOE 000pyAOBaHKHE, MUKPOCKOIIbI, MUKPOIIPEapaThl,

repoapuii, MyJIsKU

OBOPYJOBAHMUME JIs1 IPOBEJIEHU S

JIABOPATOPHBIX, IPAKTUYECKUX PABOT U
JEMOHCTPAIIUN

[IpoexTop, HOYTOYK, 00opyaoBaHue « Touku poctay: mudpoBas iadboparopust

10 OMOJIOTHH.

JOKYMEHT NMOAIMUCAH 3JEKTPOHHOHA NNOANUCHIO

HOAJIMHHOCTD JOKYMEHTA NOATBEPXK/IEHA.
w IMPOBEPEHO B IIPOTPAMME KPUIITOAPM.
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