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MNOACHUTEJIBHASA 3AIINCKA

[Ipu pa3paboTke mHporpaMmbl MO OHOJOTUM TEOPETUYECKYIO OCHOBY IS
OTNpe/eNeHUs] TMOAXO0M0B K (POPMHUPOBAHUIO COACpX aHUS Y4eOHOro MpeaMera
«buonorusi»  coctaBmwiM: KoHIenTyaiabHble mnonoxeHus @IOC COO o
B3aMMOOOYCIIOBJIEHHOCTH  II€JIeil, CcollepKaHus, pPe3yJbTaToB OOydYeHHUs U
TpeOOBaHMI K YPOBHIO MOATOTOBKU BBITYCKHUKOB, MOJIOKEHUS 00 OOIIMX LIENAX U
NPUHIIMIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSHUE CHUCTEMbI CPEIHETrO
obmrero oopazoBanus B Poccutickoit denepariim, a Takyke MOJT0KESHUS O CHIEIU(BUKE
Ouosiornu, €€ 3HAYEHUM B TO3HAHUM JKUBOM MPUPOABI U OOECIICUCHUU
CYILIECTBOBAaHMSI YesloBeYecKoro obmiectBa. COrjlacHO Ha3BaHHBIM TOJIOKEHUSIM,
OTpe/IeIeHbl OCHOBHBIC (DYHKIIMH MPOTPAMMBI IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma no Ouonoruu 1aé€t NpeaCcTaBICHUE O LexX, 00 00IIel cTpaTeruu
0o0y4eHU s, BOCIUTAHUSI U Pa3BUTUS 00yUaIOIMKUXCS CPEACTBAMH Y4eOHOTO IIpeIMETa
«buonorus», onpenensier 00s13aTENbHOE NPEAMETHOE COAEPIKAHUE, ET0 CTPYKTYPY,
pacrpeqeneHie mo pasjieliaM U TeMaM, PEKOMEHIYEMYIO I0CIIEI0BATEIbHOCTD
U3y4YeHUs] y4eOHOro MaTepualia ¢ y4€TOM MEKIIPEAMETHBIX U BHYTPUIIPEAMETHBIX
CBSA3€H, JIOTMKH O0Opa30BaTENbHOIO MPOLECCa, BO3PACTHBIX OCOOEHHOCTEM
oOyyJarommxcs.

B nporpamme o 610710THHU TaK)Ke YUUTHIBAIOTCSA TPEOOBAHUS K TIIIAHUPYEMbBIM
JUYHOCTHBIM, METaNpPEIMETHBIM H TPEIMETHBIM pe3yjbTaTaM oOOydYeHHs B
hopMUpOBaHUH OCHOBHBIX BUIOB y4eOHO-TI03HABATEILHOM
JeATEIIbHOCTH/YUeOHbIX JEeUCTBUN OOYydYarolIUXCsi MO OCBOEHUIO COJEp KaHUs
OMOJOTNYECKOr0 00pa30BaHUS.

B nporpamme mo 6uonorun (10—11 xmaccel, 6a30BbIil YPOBEHB) peain30BaH
MPUHITUI TPEEMCTBEHHOCTH B H3y4Ye€HUU OHOJOrWHU, Ojarojapss 4emy B Hel
MPOCMATPUBACTCS  HAMNPABICHHOCTh Ha pa3BUTUE 3HAHUMW, CBS3AHHBIX C
dbopMUpPOBAaHUEM  €CTECTBEHHO-HAyYHOTO  MHUPOBO33pPEHUS, IIEHHOCTHBIX
OpUEHTAIUN JIMYHOCTU, FKOJOTUUECKOTO MBIILICHHUS, MPEJICTABICHUN O 3I0POBOM
oOpa3e >XKM3HM M OEpeKHBIM OTHOIICHHUEM K OKpYKalollehd MPUPOIHON cpene.
[ToaToMy Hapsimy ¢ u3ydeHueMm oOIEeOMOTOTUYECKUX TEOPHUH, a TaKkKe 3HAHHUM O
CTPOCHUU >KUBBIX CUCTEM PA3HOTO paHra M CYUIHOCTH OCHOBHBIX MPOTEKAOIIUX B
HUX MPOILIECCOB B MPOrpaMMe MO0 OMOJIOTHH YAEJIEHO BHUMAaHHUE UCIOJIb30BAHUIO
MOJIYYCHHBIX 3HAHUUN B TTOBCEHEBHOM KU3HU TSI PEIICHUS TPUKIAAHBIX 3a/1a4, B
TOM 4YHCIE: TMPO(QUIAKTHKN HACIEACTBEHHBIX 3a00JIEBaHMI YEOBEKA, MEIUKO-
TeHETHYECKOTO KOHCYJIHbTUPOBAHMSI, 000CHOBAHUS YKOJIOTHUECKH 11eTIeCO00Pa3HOTO
TOBEJICHUSA B OKPYKAIOWIEH MTPUPOJHON CpEAe, aHAIN3a BIMSHUSA XO3IMCTBEHHOM
JEATEIIbHOCTH YeJIOBE€Ka Ha COCTOSIHUE MPUPOIAHBIX U UCKYCCTBEHHBIX DKOCUCTEM.
VYcunenue BHUMaHHWS K TMPUKIATHON HAMpPaBICHHOCTH YYEOHOro mpeaMera



«buonorusy NpoAUKTOBaHO HEOOXOJUMOCTHIO OOECTIEUeHHUs YCIIOBUH JISI PELICHHUS
OJTHOM M3 aKTyaJIbHBIX 33]a4 HIKOJIBHOTO OMOJIOTUYECKOTO 00pa3oBaHus, KOTOPas
npeanosiaraer GpopmMupoBaHue y oOy4arouIuxcsi ClOCOOHOCTU aJanTUPOBATHCS K
M3MEHEHUSIM JUHAMHUYHO Pa3BUBAIOIIETOCS COBPEMEHHOIO MUPA.

buonorust Ha ypoBHE cpemHero obmiero oOpa3oBaHHUS 3aHHUMAeT Ba)XKHOE
mecto. OHa oOecrieunBaeT (OPMHUPOBAHUE Y OOYYAIOMIMXCS MPEICTaBICHUNA O
HAy4YHOM KapTHUHE MHpa, paclIMpsieT ¥ 0000IIaeT 3HaHUS O KUBOM mpupoje, eé
OTJINYWTEIIbHBIX TMPU3HAKAX — YPOBHEBOW OpPraHU3allMd W 3BOJIIOLUHU, CO3HAET
YyCIOBUSI  JJIs:  TO3HAaHUS  3aKOHOB  JKUBOM  MPUPOIBI,  (OPMHUPOBAHUS
(GYHKIIMOHATBPHOW TPAMOTHOCTH, HAaBBIKOB 3JI0POBOTO M 0Oe30macHOro obpasa
YKU3HH, YKOJIOTMYECKOTO MBIIIEHHS], HIEHHOCTHOIO OTHOIIECHHS K dKUBOM MPUPOJIE
Y YEIJIOBEKY.

Bonbiioe 3HaueHre OMOJIOTUS UMEET TAKXKE JUIsl pELICHHs] BOCIIUTATENbHbBIX U
pa3BUBAIOIIMX  33Jad  CpeJHero  oOmero  o0pa3oBaHMs, COLMAIM3aLUU
oOyuaromuxcs. M3ydenne Onosoruu odecnednBaeT ycioBHs il (POPMUPOBAHUS
WHTEJUIEKTYaJbHbIX, KOMMYHHUKAallMOHHBIX W HMH(POPMALMOHHBIX HAaBBIKOB,
ACTETUYECKON KYJIbTYpPBhl, CIIOCOOCTBYET HMHTErpalud OMOJIOTMYECKUX 3HAHUU C
IPEJICTaBICHUSAMHU U3 IPYTUX YU€OHBIX MPEAMETOB, B YACTHOCTH, (PU3UKU, XUMUH U
reorpaduu. Ha3pBaHHble NONOKEHUS O MpeAHA3HAYEHUU Y4YeOHOro mpeaMera
«buonorus» COCTaBUIM OCHOBY IJisi ONpENETEHUs MOAXOJO0B K OTOOpy H
CTPYKTYPUPOBAHHMIO €r0 COAEpP’KaHUsA, IMPEACTaBICHHOIO B IIporpamme 110
OHnoNIOTHN.

Otb6op coxepxkanus ydeOHOro mpeamera «buonorus» Ha 0a30BOM YypOBHE
OCYHIECTBJIEH C MO3ULMNA KYyJIbTYpOCOOOPA3HOrO0 MOJXO0Jld, B COOTBETCTBHM C
KOTOPbIM OO0y4aroluecs: JOJKHbI OCBOMTh 3HAHUS M YMEHHUSA, 3HAYUMBIE IS
dopMupoBaHus OOIIEeH KyJIbTYphl, OMNPENCNSIONINE aJeKBaTHOE IIOBEJICHUE
YeJIOBeKa B OKPY’KAIOIIEH MPUPOJHOU cpejie, BOCTPpEOOBAaHHBIE B IOBCEIHEBHOM
KU3HU U MPaKTUUYECKOW AesiTeabHOCTH. Oco0oe MECTO B ATOM cHUCTeMe 3HaHUM
3aHUMAIOT 3JIEMEHTHI COJIEPkKaHUs, KOTOPbIE CIY>KAaT OCHOBOM JIJIsi POpMUPOBAHUS
NPEACTABICHHM O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MuUpa U
LHEHHOCTHBIX  OpPUEHTAIMSAX  JUYHOCTH,  CIOCOOCTBYIOIIMX  T'yMaHHU3alUuu
OMOJIOrMYecKOro 00pa3oBaHMsL.

CTpyKTypUpOBaHUE COJAEpKaHUA YYEOHOro MmaTepuajia B IpOrpaMme IO
OMOJIOTMM OCYILECTBICHO € YYETOM MPUOPUTETHOrO 3HAYEHUsI 3HAHUU 00
OTJIMYUTEIBHBIX OCOOCHHOCTSX dUBOM MPUPOJIbI, O €€ YPOBHEBOM OpraHu3aluu U
HBOJIIOLIMU. B COOTBETCTBUM € 3TUM B CTPYKTYype yueOHOro npeamera «buonorus»
BBIJICJICHBI CIIEIYIOLINE COAEPKATEIbHbIE TMHNN: «bruonorus kak Hayka. MeToabl
HAy4YHOT'O TO3HaHUs», «KieTka kak Ouonormyeckas cuctemayn, «OpraHu3Mm Kak



ouonoruueckas cucreMa», «CucreMa M MHOTo0Opa3ne OpPraHu4ecKOro MHUpay,
«OBONIOLMS KUBON NPUPOJIBI», « IKOCHCTEMBI U IPUCYLIUE UM 3aKOHOMEPHOCTH.

[lens m3yuenus yuyeOHoOro mpeamera «buonorus» Ha 0a30BOM YpPOBHE —
OBJIaJIcHHE  OOYy4YaloIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAJILHON
OpraHM3allMd >KUBBIX CHCTEM PAa3HOTO paHra M MNPUOOpPETeHHE YMEHHM
WCIIOJIB30BaTh 3TU 3HAHMS JJIA TPAaMOTHBIX JEHCTBUI B OTHOLIEHUH OOBEKTOB
YKUBOM TIPUPOBI U PEIICHUS PA3IMYHBIX KU3HEHHBIX MPOOJIEM.

JlocTikeHue 1enu u3ydeHus: yueoHoro npeamera «buonorus» Ha 6a3oBom
YpOBHE 00€CTIeUNBAETCS PEIICHUEM CISAYIOMINX 3a/1ay:

OCBOGHHE OOYYAIOUIMMHCS CHCTEMbl 3HAaHUM O OMOJOTMYECKHUX TEOPHSIX,
YUEHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPaBHIIaX, CIyKAIIUX OCHOBOU
Ui (opMHpOBaHUS TMPEACTABICHUI O €CTECTBEHHO-HAYYHOM KapTHUHE MHUpA, O
METOJIaX Hay4YHOI'O MO3HAaHMs, CTPOEHUH, MHOT000pa3uu U OCOOEHHOCTSIX KUBBIX
CUCTEM Pa3HOr0 YPOBHS OPraHM3alMH, BBIIAOIMIMXCA OTKPBITUAX U COBPEMEHHBIX
HCCJICIOBAHUSIX B OMOJIOTHH,

(dopMmHpoBaHrE y OOYy4YalOIIMXCS IO3HABATENIbHBIX, HWHTEJUIEKTYaJbHBIX H
TBOPYECKUX CIOCOOHOCTEW B IpOLIECCE aHalIM3a JaHHBIX O MYyTSIX pa3BUTUS B
OMOJIOTMM HAy4YHBIX B3IVISIOB, MJEH M MOAXOAOB K M3YUYEHHIO JKUBBIX CHUCTEM
Pa3HOT0 YPOBHS OPTaHHU3aUY;

CTAaHOBJICHHE Yy oOOydaronmxcs oOmeil KyJabTypbl, (YHKIIHOHAJIBHOM
I'PaMOTHOCTH, Pa3BUTHE YMEHHUI OOBACHATh U OLICHUBATH SIBJICHUS OKPY’KAIOIIETO
MHpa KUBOM IPUPOJIbI HA OCHOBAHWH 3HAHUU U OIBITA, MOJYYEHHBIX ITPU U3YUEHUU
OMOJIOTHH;

dbopmupoBaHre Yy OOy4YalOIIMXCA YMEHHM WJUIIOCTPUPOBATh 3HAUYECHHE
OMOJIOTMYECKUX 3HAHUW B MPAKTUYECKOM JESITENIbHOCTU YENOBEKa, Pa3BUTHH
COBPEMEHHBIX MEIULIMHCKUX TEXHOJOTUN U arpoOMOTEXHOJIOTUH;

BOCIUTAHUE YOEXKIEHHOCTH B BO3MOKHOCTH IO3HAHUSI UYEJIOBEKOM JKHBOU
MPUPOJIbI, HEOOXOIUMOCTU OEPEKHOTO OTHOIICHHUS K HEel, COOMIOICHUS DTUIECKUX
HOPM TIPU MPOBEJACHUU OMOJIOTHYECKUX UCCIICIOBAHMIA;

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

MpUMEHEHUE MTPUOOPETEHHBIX 3HAHUM U YMEHUH B MOBCETHEBHOM JKU3HU IS
OLICHKH TMOCJIE/ICTBUIA CBOEH JESITEIbHOCTH MO OTHOUIEHHUIO K OKPYXKAIOIEl cpejie,
COOCTBEHHOMY 3JI0POBbIO, OOOCHOBaHHWE W COONIOACHHE MEp MNPO(HIaKTUKA
3a00JIeBaHU.

B cucreme cpemnero oOuiero o6pasoBanust «buonorus», m3zydaemas Ha
0a30BOM YpOBHE, SIBISIETCS 00s3aTENbHBIM Y4YEOHBIM IMPEAMETOM, BXOIALIUM B
COCTaB NMpeaMeTHOI o0nacTi « EcTecTBeHHO-HAyUYHbIE TPEIMETHI.



Jlst m3ydenusi Onoaoruu Ha 6a30BOM YPOBHE CPEIHETrO 001Iero 00pa3oBaHus
otBoauTCs 68 yacoB: B 10 kimacce — 34 yaca (1 gac B Heaeno), B 11 kimacce — 34 yaca
(1 yac B HeneIO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTMH C OOIIECTBEHHBIMHU, TEXHUYECKUMHU U
JIPYTMMH €CTECTBEHHBIMH HayKamH, Quiiocoduen, STUKOM, 3CTETUKON U MPaBOM.
Pounb 6uonoruu B hopMupoBaHHM COBPEMEHHOM Hay4HOI KapTuHBI Mupa. Crucrema
OMOJIOTMYECKHUX HAYK.

MeTobl TO3HAaHUS KUBOUW IPUPOABI (HAOII0ACHUE, IKCIIEPUMEHT, OMIMCaHUE,
U3MepeHue, KilaccupUKalus, MOJAEIUPOBaHUE, CTaTHUCTHYecKass 00paboTka
JTAHHBIX ).

JlemoHcTpanum:

[Toptpetsl: Y. lapBun, I'. Menaens, H. K. Konbuos, JI)x. Yorcon u ®@. Kpuk.

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

JlaGopaTopHblie 1 NpaKkTHYeCKHe PadoThI:

[Ipaktnueckass padora Ne 1. «Jcnonb3oBaHuE pa3IMYHBIX METOAOB IPHU
U3YYeHUU OMOJOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cUCTEMbI U X OPraHU3AIUSA.

Kusbie cuctembl (OMOCUCTEMBI) KaK peaMeT u3ydeHusi ouosoruu. OTinuue
YKUBBIX CUCTEM OT HEOPraHUYECKOU MPUPOIBI.

CaoiicTBa OMOCHCTEM U UX pa3HOOOpa3ue. YPOBHHU OpraHu3aluu OMOCUCTEM:
MOJICKYJISIDHBIN, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBINA, MNOMYJSIIUOHHO-
BHJIOBOM, SKOCHCTEMHBIHN (OMOTeoIeHOTHYSCKu ), OMoCchEepHBIA.

JdeMoHCTpauu:

Tabnuipl u cxembl: « OCHOBHBIE MPU3HAKK KU3HWY, «YPOBHH OpTraHU3AINU
YKABOW MPUPOIBI».

O6opynoBanue: mojaenb Mojiekyibl JIHK.

Tema 3. Xumuueckuii cOCTaB M CTPOEHHE KJIETKH.

XUMHAUYECKUM COCTaB KIIETKH. XHMUYECKHE DJIEMEHTBI: MaKpPODJIEMEHTHI,
MUKPO3JIEMEHTHI. Bosia 1 MuHEpanbHbIE BEIIECTBRA.

OyHKIMM BOABI U MHUHEpPAJIbHBIX BeEHIECTB B KieTke. I[logmepskanue
OCMOTHYECKOT0 OanaHca.

benku. CoctaB u cTpoeHHEe OETKOB. AMUHOKHUCIOTHI — MOHOMEPHI OEJIKOB.
He3ameHnMble M 3aMEHUMBbIE aMUHOKUCJIOTHl. AMUHOKUCIIOTHBINA COCTaB. Y POBHU
CTPYKTYpbl O€JIKOBOW MOJIEKYyJbl (TIiepBUYHAs, BTOpUYHAS, TPETHUYHAS U
YeTBEpPTUYHAs CTPYKTypa). XHUMHYECKHME CBOilcTBa OenkoB. buonornyeckue
byHKIIUM OETIKOB.



depMeHThI — OMoJOTHYecKHe Katanu3aTopsl. CTpoeHue pepMeHTa: akTUBHBIN
HeHTp, cyoOctpatHas cnenuguuHoctb. Kodepmentsl. Burtamunsl. Otianuuns
(GbepMEHTOB OT HEOPTraHUYECKUX KAaTau3aTOPOB.

VYrieBoibl: MOHOCaXapubl (TII0K03a, prd03a U Ae30KCUpru003a), Arucaxapuibl
(caxapo3a, JlakTo3a) M TOJMCaxapulbl (Kpaxmaj, TJUKOreH, IEeJUII0JI03a).
buonornueckue GyHKIIUU YTIIEBOOB.

Jlunuael:  Tpurauuepuabl, QocPoaunuasl, CcTepouasl. [HapoduibHO-
rupodoOHbIe  cBoiicTBa. buonormyeckne ¢yHkuumu sunuaoB. CpaBHeHuHe
YTJIE€BOOB, OEJIKOB U JIMIUI0B KaK HCTOYHUKOB YHEPTHUU.

Hyxnennoseie kucnorel: JHK wu PHK. Hykneormaer — MoHOMEpHI
HykienHOBBIX KucnoT. Ctpoenne u Gynkunu JJHK. Ctpoenne u ¢pynkuuu PHK.
Bunasl PHK. AT®: ctpoenne u GyHKIIHIH.

[utonorus — Hayka o kietke. KiletouHas Teopust — mpUMep B3aUMOIEHCTBUS
ujei 1 PaKkToB B HAYYHOM MMO3HAHUH. MeTOAbl N3YUEHUS KIIETKH.

Krerka kak nenoctHas xuBas cucrema. O0miye Npu3HaKy KJIETOK: 3aMKHYTasl
HapykHasg MmemOpana, Moiekynbl JIHK kak reHetumdeckuil ammapar, cucrema
CUHTE3a OelKa.

Tunsl KIETOK: »JyKapuoTHuYecKas U Ipokapuoruyeckas. OcoOeHHOCTU
CTpPOEHUsI MPOKapHOTUYECKON KieTku. KnerouHas creHka Oakrepuil. CTpoeHwue
AYKAPUOTUYECKON KJIETKU. (OCHOBHBIE OTJIMYMS PACTUTEIBHOM, >XKUBOTHOM H
IrpUOHOM KJIETKHU.

[ToBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAs CTE€HKA, TITMKOKAIUKC, UX
dbynkuuu. [Tnazmarnueckas memOpana, e€ cBoictBa u QpyHkiuu. [{utomnasma u eé
opranouipl. OnHoMemOpanHbie opranounbl kietku: OIIC, anmmapat ['ombmxw,
TM30COMBI. [10yaBTOHOMHBIE OpPraHOMIbBl KIETKH: MHUTOXOHAPHUM, TUIACTUIBI.
[Tpoucxoxnenne MUTOXOHApUM u TiacTua. Bunbl miactun. HememOpaHHBIE
OpraHOWJIbI KJIETKU: PUOOCOMBI, KJIETOYHBIN IIEHTP, LEHTPUOJU, PECHUYKH,
KryTUKUA. OYHKIIUN OpTraHOUI0B KJIETKU. BriItoueHus.

Anpo — perynaropHslid 1IeHTp kieTku. CTpoeHue saapa: saepHas 000JI0UKa,
KapHOoIUIa3Ma, XpOMATHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHCcnOpT BELIECTB B KIIETKE.

JdeMoHCTpaum:

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

Junarpammel: «PacnpeneneHne XMuMHYECKUX JJIEMEHTOB B HEXKUBOW ITPUPOIELY,
«Pacmpenenenne XuMUYECKUX 3JIEMEHTOB B dKUBOW MIPUPOJILH.

Tabmuubr u cxembl: «llepuogmdeckass TabnuIa XUMHUYECKUX DJIEMEHTOBY,
«CTpoeHue MoJeKyJibl Bojb», «buocunTtes 0enka», « CTpoeHrne MOJIEKyJIbl OenKay,
«Ctpoenue ¢pepmenta», «Hykmennossie kuciotel. JIHK», «CTtpoeHue mMosekysibl



AT®», «CtpoeHne 3yKapuOTHUYECKOW KIIETKW», «CTpOoeHue KXKUBOTHOU KIIETKW»,
«CTpoeHrEe pACTUTENbHOM KIETKW», «CTpoeHHEe MNPOKAPUOTUYECKON KIIETKWY,
«CTpoeHue spa KIEeTKn», « Y TIeBOAb, «JIMIuas.

O6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyJIOBaHUE MJii IPOBEACHUS
HAOMIOICHUH, W3MEpPEHH, HKCIEPUMEHTOB, MHKpPOIpENapaThl PACTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIIETOK.

JlaGopaTopHble U MpaKTHYECKHEe PadOThI:

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

Jlabopatopuass pabora Ne 2. «/3ydeHuwe CTpOCHHS KJICTOK pACTEHUH,
KUBOTHBIX W OaKTepHil MOJ MUKPOCKOIIOM Ha TOTOBBIX MHUKpOMpENmapaTrax M HX
OIMCAHUEY.

Tema 4. ’KusHeaesiTeIbHOCTh KJIETKH.

OOMeEH BENIeCTB, WU METa00IN3M. ACCUMUIIALNS (TUTACTUYECKUM OOMEH) U
JUCCUMWIAIUA (PHEpreTuueckuii oOMEH) — JIB€ CTOPOHBI €IMHOrO IMpolecca
MeTrabonu3ma. Poib 3aKOHOB COXpaHEHHUs BEIIECTB WM DHEPruM B MOHUMAHUU
MeTabon3ma.

Tunel oOMeHa BeniecTB: aBTOTpO(dHBIN U reTepoTpodHbIil. Ponb hepmeHTOB B
OOMEHE BEILIECTB U MPEBPAIICHUH 3HEPTUH B KIIETKE.

®ortocunTe3. CperoBas U TeMHOBasg (a3pl (¢doTocuHTe3a. Peakuuu
¢dorocunTeza. IphekTuBHOCTL (HOTOCHHTE3a. 3HaUCHHE (POTOCUHTE3A [ KU3HU
Ha 3emiie. BausiHue ycnoBuid cpeibl Ha (POTOCHHTE3 U CIOCOOBI MOBBIIIEHUS €r0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHUM.

XeMOCHHTEe3. XEMOCUHTE3UPYIOIINE OaKTepuu. 3HAYECHUE XEMOCUHTE3a IS
JKU3HU Ha 3eMJIE.

OHepreTudeckuii oOMeH B KieTke. PaciiernsieHue BellecTB, BBIJICICHHE U
aKKyMYJIMPOBAHHE SHEPTUU B KIJIETKE. DTarbl JHEPreTUIECKOT0 0OOMeHa. [ Tukoms3.
bpoxxenne u ero Buubl. KuciaoponHoe OKHUCIEHHE, WM KJIETOYHOE JbIXaHHUE.
OxucnurensHoe GocopunrpoBanne. IPHEeKTUBHOCTh FHEPrETUIECKOTO OOMEHA.

Peakium wmaTpuuHoro cuHre3a. ['eHermueckas wuHpopmauus u JHK.
Peanuzanus reHetuyeckoil uHPopManuu B KIETKE. |'@HETHYECKHM KOJ M €ro
cBoiicTBa. Tpanckpumnuus — Matpuuabli cuHTe3 PHK. Tpancnsnus — GuocunTe3
Oenka. Ortanbl TpaHcasuuu. KoaupoBanwe amMuHOKUCIOT. Poib pubocom B
OonocuHTe3e Oenka.

Hexknerounsie ¢popmbl xu3HU — BUPYCHI. MicTopust oTkpeiTust Bupycos (/1. U.
WBanoBckuit). OCOOCHHOCTH CTPOCHHMSI M IKMU3HCHHOTO IIMKJIa BUPYCOB.
bakrepuodaru. bonesnu pacreHuid, KUBOTHBIX W YEJIOBEKA, BBI3HIBACMBIC
Bupycamu. Bupyc ummynoxneduiura yenoseka (BMIY) — BozOyautens CIIM/a.



OOpatHass ~ TpaHCKpHUIIIIMSA, peBepTaza W uHTerpaza.  lIpodwunakruka
pacnpocTpaHEHUs! BUPYCHBIX 3a00JIEBAHMIA.

JdeMoHCTpanuu:

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

Tabmuubr u cxembl: «Tunbl muTanusy, «Metabomuzm», «MUTOXOHAPHUIY,
«OHepreTnyeckuii oomMen», «Xiopomact», «Dotocunres», «Crpoenue JIHK»,
«CTtpoeHue u PyHKIIMOHHpPOBaHUE TeHa», «CuHTe3 Oenka», «['eHeTnueckuit komy,
«Bupyce», «bakrepuodarn», «Crtpoenue u xuzHeHHbM nukia Bupyca CIIN/a,
0aktepuodaray, «Permmukarus JJTHK».

Oo0opynoBanue: monaenu-anmnkauun «Yasoenue JIHK u Tpanckpunuums»,
«buocunTes 6enka», «CTpoeHue KIETKn», Mojaens cTpykTypsl JJHK.

Tema S. Pa3MHOKeHNe M HHAMBHUAYAJIbHOE Pa3BUTHE OPraHU3MOB.

KieTouHblii UK, WU JKU3HEHHBIM LUKI KIeTku. MHTepdaza u Mutos.
[Ipoueccel, mpoTekaromue B uHTepdaze. Perumkanus — peakuus MaTpUYHOIO
cunteza JIHK. Crpoenne xpoMocoMm. XpOMOCOMHBI Ha0Op — KapHOTHIIL
JunnouaHeli M TalvIOWAHBIA ~ XPOMOCOMHBIE  HA0Opbl.  XpOMaTHUJIbI.
[{uTonoruuyeckue OCHOBBI PAa3MHOKEHHSI W  WHIWBUAYaJIbHOTO  Pa3BUTHUSA
OpraHU3MOB.

Henenne knetkn — muto3. Cragum muto3a. Ilpouecchl, npoucxoasdimue Ha
Pa3HBIX CTAAUIX MUTO3a. bBUOTOrMYECKU CMBICT MUTO3A.

[Iporpammupyemast rubenb KIETKU — aromnTo3.

®opmbl pa3MHOKEHUSI OPraHU3MOB: Oecrosioe U nosuoBoe. Bunabl Oecronoro
Pa3MHOXEHUS: JEJICHHE HAJBOE, II0YKOBAHWE OJHO- W MHOTOKJIETOYHBIX,
cropooOpa3oBaHue, BEr€TaTUBHOE pa3MHOKEHHE. VICKyCCTBEHHOE KIIOHUPOBaHUE
OpraHU3MOB, €r0 3HAUECHUE JJIs1 CEJIEKIUU.

[TosoBO€ pa3MHOKEHUE, €TO OTIMYHS OT OECIOJIOTO.

Meiio3. Cranuun meio3a. Ilpoueccsl, nmpoucxonsdinne Ha CTagusxX Meio3sa.
[ToBenenne xpomocoM B Meno3e. KpoccuHrorep. bHOJIOTMYECKUH CMBICT H
3Ha4YEHUE Meno3a.

["ameTorenes — mnpouecc 0Opa3oBaHUs MOJOBBIX KIETOK Yy KUBOTHBIX.
[TosoBBIE >Ke€n€3bl: CEMEHHUKH U SMYHMKU. OOpazoBaHuE W Pa3BUTHE IMOJIOBBIX
KJIIETOK — TaMeT (CIepMaro30ui, SIMIEKIETKa) — CIHEepPMAaTOre€He3 M OBOIEHES.
OCOOEHHOCTH CTpPOCHMS SWILEKIETOK U crepMaTo30uaoB. OmIogoTBOpEHUE.
[Taprenorenes.

NunuBunyanbHoe pa3BuTHE (OHTOTEHE3). OMOpHUOHAIBHOE  Pa3BUTHE
(oMOpuorenes). Dtanbl SMOPUOHAIBHOTO Pa3BUTUSL Y MO3BOHOUYHBIX >KUBOTHBIX:
npobiieHue, racTpyisnusi, opraHoreHe3. IloctamOpuonanbHOoe pasButue. TuUIb
NOCTAIMOPHUOHAIBHOTO Pa3BUTHS: MpsAMOE, HemnpsMoe (IMYMHOYHOE). BriusHue



CpeIlbl Ha pa3BUTHE OPTaHW3MOB, (PAKTOPHI, CIOCOOHBIC BBHI3BIBATH BPOXKIEHHBIC
YPOJACTBA.

Poct u pazButue pacreHuii. OHTOr€HE3 IIBETKOBOTI'O PACTEHUS: CTPOCHHUE
CEMEHH, CTA/INH PA3BUTHSI.

JlemoHcTpanum:

Tabmuet 1 cxembl: «DopMmbl pa3MHOXKEHHUS OpPraHU3MOBY», «/[BoitHOE
OIUIOJOTBOPEHUE Y LIBETKOBBIX pacTeHU», «BereratTuBHOE pa3MHOKEHUE
pacteHuit», «Jlenenne xknetku Oaktepuil», «CTpOeHHE TMOJOBBIX KIETOK,
«Ctpoenune xpoMocoMbl», «Knerounsrii mukim», «Pemmukauus JHK», «Mutos»,
«Menosy», «Ilpsmoe n HenpsMoe pazBuTHe», «l'ameroreHes y MIEKONUTAIOMUX U
yeoBekay, « OCHOBHBIE CTaJIMM OHTOTECHE3a.

O6opynoBanue: MHKPOCKOTI, MHKPOITPENapaThl «CniepmaTo30u bl
MJIEKOIIUTAIOLIETO», «SIHleKIeTKa MIeKonuTaromero», «Kapuoknuues B KIETKax
KOpEIlIKa JIyKa», MArHUTHAas MOJENb-alIuIiMKauus «/leieHue KIeTKn», MOJIEIb
JIHK, Mmonenb MmeTadpazHOi XpOMOCOMBI.

JlabopaTopHbie H MpaKkTHYECKHEe PadoThI:

JlabopaTopHas pabora Ne 3. «HaOmiomeHue MuTO3a B KJIETKaX KOHYMKA
KOpEILIKA JIyKa HAa TOTOBBIX MUKPOIIPENAPATAX).

JlaGopatopHas pabota Ne 4. «M3yueHuwe CTpOCHHS TOJIOBBIX KIETOK Ha
FOTOBBIX MUKPOTIPENapaTaxj».

Tema 6. HacsiencTBEeHHOCTh M H3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeTUKU. Micropus pa3Butus reHeTUKU. Ponbs nurtosioruu
U OMOpPHOJIOTUM B CTAHOBJICHMM TE€HETUKU. BKiIam poCCHMCKUX M 3apyOeKHBIX
y4€HBIX B Ppa3BUTHE TEHETHUKU. MeETOJbl TEHETUKU (TUOPUAOJIOTHUECKUT,
IUTOT€HETUYECKUM, MOJEKYJISIpHO-TeHeTHUeCKil). (OCHOBHBbIE TI'€HETHYECKUE
noHATHsA. ['eHeTnYecKkas CHMBOJIMKA, UCIOJIb3yEMasl B CXeMax CKPELIMBaHUN.

3aKOHOMEpPHOCTH HacJieI0BaHUsl MPHU3HAKOB, YCTAaHOBJIECHHbIE ['. Menaenem.
MonorubpuHoe CKpelMBaHue. 3akoH €IMHO-00pa3us TUOPHUAOB IEPBOTO
nokoJieHus. [IpaBuiio JOMUHUPOBaHUS. 3aKOH PaCIICIUIEHUS NPU3HAKOB. [ nnore3a
YUCTOTHI raMeT. [1oIHOEe M HEMOJIHOE TOMUHUPOBAHUE.

JuruOpugHoe  cKpemuMBaHWe. 3aKOH  HE3aBUCHMOTO  HAacleOBaHUS
npu3HakoB.  lluToreHeTHMueckue  OCHOBBI  JUTHOPUIHOTO  CKPEIIMBAHUS.
Ananusupyrolee ckpenpanue. Fcrnonp30BaHne aHaIM3UPYOIIETO CKPEIIUBAHMS
JJISL OTIPEICJICHHS] TEHOTHIA OCOOHU.

CueruieHHoe HacienoBanue npu3HakoB. Padora T. Moprana no cuernjieHHOMY
HAaCJIEIOBAaHUIO T€HOB. HapymieHne clerieHns TeHOB B pe3yJIbTaTe KPOCCUHIOBEPA.

XpOoMOCOMHasi TEOpHUsI HACIEACTBEHHOCTH. [ eHETUYECKHE KapThl.



['enetuka nosia. XpoMOCOMHOE ONpeAesieHUe mojia. AyTOCOMBI U TMOJOBBIC
XpoMOcOMBI. ['omorametrHele M reTeporaMeTHeie oOpranu3mbl. HaciienoBanue
MIPU3HAKOB, CLETUICHHBIX C MTOJIOM.

N3MeHunBOCTh. BUIbI ”3MEHYMBOCTU: HEHACJIEICTBEHHAS] U HACJIEACTBEHHAS.
Ponp  cpempl B HEHACIEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEPHUCTHKA
MOAU(PUKAIMMOHHON N3MEHUYMBOCTU. BapranoHHbBIN psifi M BapyualliOHHAsT KpUBasl.
Hopma peakunu npusHaka. KolnuecTBEHHbIE M KauECTBEHHBIE NMPU3HAKU U KX
HOpMa peakimu. CBoMCTBAa MOAUPUKAIIMOHHON H3MEHYUBOCTH.

HacnencrBeHHasi, wiM TeHOTHUIIMYECKas, W3MeHUYMBOCTh. KomOuHaTuBHas
U3MEHYMBOCTh. Meio3 W TMOJOBOM MPOIECC — OCHOBA KOMOWHATHBHOMU
M3MEHYMBOCTUA. MyTaIrmoHHas U3MEHUYNBOCTh. Kitaccudukanust MmyTanuii: TeHHBIE,
XpPOMOCOMHBIE, FTeHOMHBIE. HacToTa U mpuunHbl MyTaluii. MyTtareHHbie (paKkToOpBbI.
3aKOH rOMOJIOTHYECKHX PSAOB B HaclencTBeHHOM n3menunBoctu H. Y. BaBuiiosa.

BHesinepHast HaclieICTBEHHOCTh U U3MEHUYUBOCTb.

I'enetnka uyenoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOAbI TE€HETUKH
YeJIOBEKa: TCHECATOTHYCCKIM, OJIM3HEI[OBBIM, IINTOTCHETHYCCKHUM, OMOXHMMHUYCCKUH,
MOJIEKYISIPHO-TE€HETHUECKUM. CoBpemeHHOE ONIPEIEIICHUE TE€HOTHIIA:
MOJTHOTEHOMHOE CEKBEHUPOBAHUE, F'€HOTUIIMPOBAHUE, B TOM YHUCIIE C MOMOIIBIO
[T11{P-anamm3a. HacmencTtBennnsie 3a00JicBaHUS 4YeEJIOBEKAa: TE€HHBIC OOJIC3HHU,
OOJIE3HH C HACJEICTBEHHOW MpPEeIpacnoyioKEHHOCThIO, XPOMOCOMHBIE OO0JIE3HHU.
Comartnueckue ¥ TreHepaThBHble MyTauud. CTBOJOBbIE KIETKHU. [IpuHUUIBI
3I0POBOT0 00pa3a MKU3HU, TUATHOCTUKHU, TPOPMIAKTUKA U JICUEHUS T€HETUYECKUX
Oomne3Hel. MenuKo-reHeTUYeCKOe KOHCYJIbTUPOBAHME. 3HAUECHUE MEIUIIMHCKOMN
TC€HETUKH B MIPEJOTBPAIICHUY U JICUCHUU T€HETUYECKUX 3a00JICBaHUN YeIOBeKa.

JlemoHncTpanum:

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

Tabnuie! 1 cxembl: «MOHOTUOPUIHOE CKPEIIMBAHKE U €T0 [IUTOTCHETUYECKasI
OCHOBA», «3aKOH PACIICTIJIEHUS U €T0 IUTON€HETUYECKAasi OCHOBAY», «3aKOH YACTOTHI
rameT», «JlurubpuaHoe ckpemmBanuey, «Llutonornyeckre OCHOBBI AUTUOPUTHOTO
CKpeluBaHus», «Menosy», «BzanmMoaencTeue aielibHbIX TeHOB», «I eHeTnueckue
KapThl pacTeHUH, )KUBOTHBIX M 4ejoBeKay, «I eHeTnka moiyia», «3aKOHOMEPHOCTHU
HACJICIOBAHUS, CIEIJICHHOTO C MOJIOM», «KapuOTHIIBI 4enoBE€Ka W >KMBOTHBIXY,
«Bunpl uameHunBoCTHY», «MoaudukalmoHHas HU3MEHUYMBOCTHY, «HacnemoBanue
pesyc-daktopay, «I'eHeTruka rpymm KpoBmw», «MyTarimoHHasi U3MEHUYUBOCTDY.

O6opynoBanue: MoAeNU-aNmIMKaun «MOHOTHOPUIHOE CKpEIIUBAHUEY,
«Hemonmunoe nmomuuupoBaHuey, «Jlurubpumanoe ckpemuBanue», «llepekpéct
XPOMOCOMY, MUKPOCKOIT U MUKpoTipenapart «J[po3odumnay» (Hopma, MyTaruu Gopmbl
KpBUIbEB U OKPACKH Tela), repoapuii «I'opox moceBHOM».



JlabopaTtopHble U npakTHYecKHe padoThbI:

JlabGopaTtopHas pabora Ne 5. «V3ydeHme pe3ynbTaTOB MOHOTHOPUAHOTO W
JUTUOPUIHOTO CKPELIUBAHUS Y APO30(QHIIbI HA TOTOBBIX MUKpPOIIpEnapaTaxy.

JlaboparopHas padota Ne 6. «M3yueHne Moau(pUKAITMOHHON W3MEHUMBOCTH,
IIOCTPOECHUE BAPUALIMOHHOIO PsAZIa U BAPUALMOHHON KPUBOW.

JlaGopaTtopHas pabora Ne 7. « AHanmu3 MyTaluid y JApo30(uiIbl Ha TOTOBBIX
MUKpOIIpenapaTaxy.

[Tpaktnueckass pabora Ne 2. «CocTaBieHHME U aHAIU3 POJOCIOBHBIX
YEJIOBEKAY.

Tema 7. Cesiekumst opranusMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuusi Kak Hayka M IMpolecc. 3apOKICHUE CEIEKUUU U JTOMECTUKAIUS.
VYyenne H. 1. BaBunoBa o ieHTpax npoUCX0KJI€HUSI 1 MHOI000pa3us KyJIbTYpPHBIX
pacteHuil. LIeHTpbI TPOUCX 0K ICHHS JOMAIIHUX )KUBOTHBIX. COpT, MOpOa, IITaAMM.

CoBpeMeHHbIE METO/IbI CeIeKIUU. MaccoBbI U MHAUBUAYAJIbHBIN OTOOPHI B
CENEKIIMU PACTEHUNM M KUBOTHBIX. OIIEHKa JKCTephepa. bIuM3KopoacTBEHHOE
cKkpeluBaHue — uHOpuAMHT. Yucras nuaus. CKpenMBaHWE YKUCTBIX JIUHUU.
['erepo3uc, unu rubpunHas cwia. HepoacTBeHHOE CKpellMBaHUE — ayTOPUIUHT.
Otnanénnast rudbpuansanus u e€ ycnexu. MIckyccTBeHHbII MyTareHes u nojayyeHue
ITOJIMIUIOUIOB. [IOCTHKEHUS CEIEKIMN PACTEHNM, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buoTtexHONMOTHs Kak OTpacib NPOW3BOACTBA. ['€HHAs WH)KEHEpHs. OTalbl
co3nanuss pexkomOuHanTHOM J[HK wu Tpancrennsix opranusmoB. Kierounas
nHxeHepus. Kietounsle KyJbTypbl. MUKPOKIIOHAIBHOE Pa3MHOKEHUE PACTEHUM.
KJiloHHpOBaHWE BBICOKOIIPONYKTUBHBIX  CEJIBCKOXO3AMCTBEHHBIX OpPraHU3MOB.

Dkoyioruueckue M dtuyeckue  npobnemsl. MO —  reHeTruyecku
MOAU(PUIUPOBAHHBIE OPTAHU3MBI.
JlemoHCcTpauuu:

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

Tabnupl 1 cxeMbl: KapTta «lIeHTpbl MNPOUCXOXKACHUS U MHOTO00pa3us
KYJbTYPHBIX pacTeHuit», «[lopoabl 1oMaliHUX KUBOTHBIX», «COpTa KyJIbTYPHBIX
pacreHumity, «Otnanénnas rudpuauzanus», «Padotel akanemuka M. @. MiBaHoBay,
«Ilomumnongus», «OO0bEeKTh OWOTEXHOMOTHHY, «KileTouHble KymbTypsl W
KJIOHUpOBaHue», « KoHCTpyrnpoBaHue U MEPEHOC TEHOB, XPOMOCOM).

O6opyaoBaHue: MYJISKH TJI0JIOB M KOPHETUIOA0B AUKUX (POPM U KYJIBTYPHBIX
COpPTOB pactenuii, repbapuit «CenbCKOX035HCTBEHHBIE PACTCHUS.

JlaGopaTopHblie M NpaKkTHYeCKUE PadoThI:

Okckypcust «OCHOBHBIE METOABI W JOCTHKEHUS CENEKIMU PACTEHUU U
YKUBOTHBIX (Ha CEIICKIIMOHHYIO CTaHIIHIO, MJIEMEHHYIO bepmy,



COPTOUCIIBITATENbHBI  y4aCTOK, B TEIUIMYHOE XO3AWUCTBO, JabOpaToOpuIo
arpOyYHHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

11 KIIACC

Tema 1. DBoIIOLIHOHHASE OHOJIOTHS.

[Ipennochulki BO3HUKHOBEHHUS SBOJIOIMOHHOW TEOpUU. DBOJIIOIUOHHAS
TeopHsl U €€ MeCTO B OMOJIOrMHU. BiusiHue 3BOJIIOLIMOHHON TEOPUU HA pa3BUTHE
OHOJIOTUU U APYTHUX HAYK.

CBugerenscTBa ABOJMONUU. [laneoHTONIOrMYECKHE: TMOCIEA0BATEIBHOCTD
MOSIBJICHUS BHUJIOB B MAJICOHTOJOTUYECKON JICTOMMCH, TMEPEXOJHbIE (HOPMBI.
buoreorpadguyeckue: cxocTBo U paznuune GayH U GJIop MaTEPUKOB U OCTPOBOB.

OMOpHOJIOTHYECKHE: CXOACTBA M PA3IUYMUsl SMOPHOHOB pa3HBIX BHUIOB
II03BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKHE: T'OMOJIOTUYHBIC, AHAJIOTUYHBIE,
pyIUMMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJEKYISIPHO-OMOXUMUYECKUE: CXOJICTBO
MEXAaHU3MOB HACJEICTBEHHOCTH M OCHOBHBIX META0OJIMYECKUX IyTeH y BCeX
OpraHU3MOB.

OomonnonHas Teopus Y. JlapBuna. lIpeanochUlKM BO3HUKHOBEHUS
JapBUHM3MA. J[BIKYyIME CHJIBI 3BOJIOUMU BHUJIOB 1o JlapBuHY (M30BITOYHOE
Pa3MHOYKEHHE IIPU OIPAaHUYEHHOCTH PECYPCOB, HEONpPEIEIEHHAs MU3MEHUYUBOCTD,
O0opb0a 3a CyllleCTBOBAHKE, €CTECTBEHHBIN OTOOD).

Cunrernueckas teopus 3Bosouu (CTID) u €€ OCHOBHBIE MOJIOKEHHUS.

MuxkpoaBosonus. [lomynsus kak eAMHUIA BUAA U SBOJIIOLUU.

JBrkymue cuiibl ((pakTopbl) SBOJIONMKA BUAOB B Npupojie. MyTallmoOHHBINA
npouecc M KOMOMHATHBHasT M3MEHYMBOCTH. [lomynsiimOHHBIE BOJHBI U JIpeud
reHoB. M30iduus 1 MUrpanus.

EctecTBeHHbII 0TOOp — HamnpaBisiomuil Qgakrop 3Bomouud. DPopMbl
€CTECTBEHHOTO 0TOOpA.

[Tpucnoco0aeHHOCT OpPraHU3MOB KakK pe3ysbTaT 3Boionuu. Ilpumeps
MPUCTIOCOOJICHUI Yy OpraHu3MOB. ApoMoph03bl U UIUO-aJaNTaI|H.

Bun wu  BugooOpazoBanue. Kputepum Buzma. OcHOBHBIE  (POpMBI
BHUJ1000pa30BaHus: reorpaduueckoe, IKOJI0THYeCcKoe.

Makpossomonust. Popmbl  3BOTIOUMU:  GuUIETUYECKAs, JAUBEPreHTHasd,
KOHBEpreHTHas, napauienbHas. HeoOpatuMocTs 3BOJIOLUH.

[IpoucxoxaeHne OT HecleuuaTn3upOBaHHbIX MpeakoB. [Iporpeccupyromas
cnenuanu3anus. AJanTuBHas paguarus.

JdeMoHCcTpanuu:

[Toptpetst: K. JIunnei, XK. b. Jlamapk, Y. Japsun, B. O. Kopanesckuii, K. M.
bap, 3. I'ekkenb, . Mronep, A. H. CeBepiios.



Tabmuibl u cxembl: «Pa3Butne oprannyeckoro Mupa Ha 3emiiey, «3apoIbIIu
MO3BOHOYHBIX  JKMUBOTHBIX»,  «Apxeontepukc», «Dopmbl  OOppObI  3a
cylecTBoBanue», «EctecTBeHHBIN 0TOOPY», «MHOrooOpasue COpTOB pacTEHUID,
«MHoroo6pasue  mopoa  KUBOTHbIX»,  «llomymsmuu»,  «MyTtamnronHas
U3MEHYHUBOCTEY, «Apomopdo3by, «Umnoamantammm», «OOmmIas IaereHepanusy,
«/IBmxymue cuibel 3Bomouun», «Kapra-cxema wmapmpyra nyremectBuas Y.
Hapsunay», «bopbba 3a cymiecrBoBaHue», «IIpucrnocoOIeHHOCTh OPraHU3MOBY,
«I"eorpaduueckoe BUI000pa3oBaHuey», « IKOJIOTMUECKOE BUI000pa30BaAHHUE.

OO6opynoBaHME: KOJUIEKIMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMU OKPACKH,
Ha0Op IUIOAOB M ceMsH, Koyuiekuus «[Ipumepbl 3alUTHBIX TPUCIIOCOONCHUN Y
KUBOTHBIX», MOJIeTb «OCHOBHBIC HAIIPABICHUS 3BOJIIOIUNY», OOBEMHAS MOJIEIb
«CTpoeHue roJIOBHOTO MO3ra TO3BOHOYHBIX).

buoreorpaduyeckas kapra wmupa, koiuiekKuus «DopMbl COXPaHHOCTH
MCKOMAEMbIX JKMBOTHBIX M pacTeHuil», wojenb ammmkanus «llepekpéct
XPOMOCOMY, BIIaXKHbIE TIpenapathl «PazBuTue HacekoMoroy, «Pa3zBuTue JsAryIiKkn,
MuKponpenapar «/Ipozoduia» (HopMa, MmyTanuu GopMbI KPbUIBEB U OKPACKH TEJA).

JlaGopaTopHble U NpakTU4YecKue padoThbl:

JlabopaTtopHas pabdota Ne 1. «CpaBHeHHE BHUIOB IO MOP(OJIOTHUECKOMY
KPUTEPUIOY.

JlabGoparopHas padota Ne 2. «Onucanue npucnoco0IEHHOCTH OpraHu3Ma 1 e
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHEe U Pa3BUTHE *KU3HU Ha 3emure.

JloHay4dHble TpEACTaBICHUS O 3apOXKICHMM XKW3HU. HayuyHble THUMOTE3BI
BO3HMKHOBEHHUSI >KM3HM Ha 3emiie: a0uoreHe3 W mnaHcnepMmus. XHUMHUYecKas
HBOMIONUS. AOHMOTEHHBI CHUHTE3 OpPraHUYECKUX BEIIECTB W3 HEOPraHUYECKHX.
DKCIepUMEHTAIBHOE TOATBEPKACHUE XUMUYECKOM 3BoIIoMU. HavyanbHbie 3Tanbl
ounonornyeckoi sBomoruu. ['unoreza PHK-mupa. @opmupoBanue mMeMOpaHHBIX
CTPYKTYP U BO3HUKHOBEHUE MPOTOKJIETKHU. IlepBble KJIETKM M HMX IBOJIOIUA.
dopMHUpOBaHUE OCHOBHBIX TPYMI KUBBIX OPraHU3MOB.

Paseutne xu3Hu Ha 3emuie 1o 3pam u nepuonaM. Karapxen. Apxeickas u
nporepo3oiickas dpel. llameosoiickas spa u €€ TMepuoAbl: KEMOPUICKUH,
OPZIOBUKCKHH, CUITYPUNCKUN, IEBOHCKUH, KAMEHHOYT OJIbHBIN, IIEPMCKHUH.

Me3o030HcKas 3pa U €€ NMEPUOIbl: TPUACOBBIN, FOPCKUNA, METIOBOM.

KaliHo3oiickas »3pa W €€ mnepuoAbl: MaJCOT€HOBbIM, HEOTE€HOBBIM,
AHTPOITOT€HOBBIM.

XapakTepucTKa KJIMMaTa U TeoJornYeckux mpoiieccoB. OCHOBHBIE ITaIlbl
HBOJIIOIIUU PACTUTEILHOTO M JKMBOTHOTO MHpa. ApomMopdo3bl y pacTeHHN U
JKUBOTHBIX. [TosiBJIeHME, pacliBET U BEIMUPAHUE TPYMI )KMUBBIX OPraHU3MOB.



Cucrema OpPraHMYecKOro Mupa Kak OTpaxeHue 3BoJoUHH. (OCHOBHBIE
CUCTEMATUYECKUE TPYIIbI OPraHU3MOB.

DBOJIIOLMA YeJIOBEKA. AHTPOIIOJIOTHS KaK HayKa. Pa3BuTue mpeacTaBieHH O
MPOUCXOKJICHUHN YeJIoBeKa. MeToabsl HW3ydyeHusi aHTponoreHesa. (CxolcTtBa u
pa3nuyMs 4eJI0BEKA U KUBOTHBIX. CHCTEMATHYECKOE MTOJIOKEHUE YETTOBEKA.

JBrxyuue cuibl (pakTopel) anTponorenesa. HacineacteenHas '3BMEHUMBOCTh
U eCTeCTBEHHbIH 0TOOp. OOIIECTBEHHbIN 00pa3 >KWU3HU, M3TOTOBICHUE OPYAU
TPYyZa, MBILIJIEHUE, PEYb.

OCHOBHBIE CTAIUM W BETBU JBOJIIOIIMU YEJIOBEKA: aBCTPAJIONUTEKH, UenoBek
ymensli, YenoBek mnpsaMoxomdmni, YenoBek HeaHAEPTAIBCKHANM, YenoBek
pa3ymHbIid. Haxonku MCKOmaembIX OCTaTKOB, BpEMsl CYIIECTBOBAaHHS, 00IacTb
pacnpocTpaHeHus, 00bEM rOJIOBHOIO MO3ra, 00pa3 )KU3HHU, OPYAUSL.

Yenoeueckre packl. OCHOBHblE  OOJbIIME  pachkl:  €BPOINEOUHA
(eBpaswmiickasi),  HeErpo-aBCTpaJioujHas  (9KBAaTOpUajbHAas),  MOHTOJOWIHAs
(a3maTcko-amepukaHckas).  UepTbl  MPUCHOCOOJEHHOCTH  MPEACTaBUTENEH
YEJIOBEUECKUX pac K YCJIOBHUSM CYIIECTBOBaHMWS. EIMHCTBO 4YeNOBEYECKUX pac.
Kputuka pacusma.

JlemoncTpanum:

[Toptpersr: ®@. Penu, JI. Ilactep, A. U. Onapun, C. Mumep, I'. FOpu, Y.
apBuH.

Tabmunpel u cxemsl: «Bo3nukHoBenue CosiHedHOW cucteMbl», «Pa3zButue
opraHuuyeckoro wmupa», «PacturenpHas kieTtka», <OKuUBOTHas  KJETKay,
«IIpokapuotnueckas kietka», «COBpeMEHHas CHUCTEMa OPraHUYECKOrO0 MHPAY,
«CpaBHEHHE AHATOMUYECKHX YEpPT CTPOCHHSI YEIOBEKAa U YeJTOBEKOOOpa3HBIX
00e3bsiH», «OCHOBHBIE Me€CTa NaJCOHTOJOIMYECKMX  HAXOJOK  IPEIKOB
COBPEMEHHOI0 4YeloBeKa», «llpeBHenmmue moam», «pesHue moaun», «llepsbie
COBPEMEHHBIE JI0N», «HenoBedecKrue pacs».

O6opynoBanue:  Mymsiku  «lIpoucxoxnenne — denoBeka»  (OKOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONa, HEaHAEpTalblla, KPOMAHBbOHIIA), CIICTIKK WJIU
M300pKEHHUSI KAaMEHHBIX OpYIud NEepBOOBITHOTO YeIoBeKa (KaMHHU-YOMIEPHI,
pyOmiia, ckpebiia), TreoXpOoHOJorHuYecKkas TaOnuIa, KOJUICKIUI «DopMbl
COXPAHHOCTHU MUCKOMAEMBbIX KUBOTHBIX M PACTCHUIN.

JlaGopaTopHbie U MpaKTHYECKHE PadOThI:

[Tpaktuueckast padbota Ne 1. «M3yueHue MCKOMAaeMbIX OCTATKOB PAaCTEHU U
YKUBOTHBIX B KOJIJIEKIIUSX).

DKCKypcusl «IBOJIIOIUSL OPraHUYeCKoro Mupa Ha 3emie» (B €CTECTBEHHO-
Hay4YHBIN WIH KPaeBEeIUECKUN My3eil).

Tema 3. Opranu3mMbl 4 OKpY:KawIIas cpeaa.



DKOJIOrHsl KaK Hayka. 3aJa4yd ¥ pa3aeibl 3KOJIOTHH. MeTO bl SKOJIOTUYECKUX
UCCJIEI0OBAHMI. DKOJIOTMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAsl, HA3€MHO-BO3JYIIHAS, MOYBEHHA,
BHYTPUOPTAHU3MEHHASI.

Okonornueckne (dakTopel. Kiaccudukamus sKogorHYecKuX (HaKTOPOB:
abnoTtnyeckue, OWOTHYECKHUE U aAHTPOIOreHHbIE. JIeHCTBUE HKOJIOTMYECKUX
(bakTOpOB Ha OPTaHU3MBI.

AlGuoTnueckue (HakTophl: CBET, TEMIIEpaTypa, BIaKHOCTb. DOTONEpUOAU3M.
[IpucnocoGnenusi OpraHU3MOB K  JIEUCTBUIO  a0MOTHYECKHX  (DAKTOpOB.
buosornueckne puTMBl.

buoTtnueckue ¢aktopsl. Buabl OnoTHYECKUX B3aUMOICHCTBUI: KOHKYPEHITHS,
XMIHUYECTBO, cUMOMO03 U ero ¢opmel. Ilapasutusm, koomepainusi, MyTyajau3M,
KOMMEHCAJIN3M (KBapTUPAHCTBO, HAXJEOHUYECTBO). AMEHCAINU3M, HEUTpaIu3M.
3HaueHHe OMOTHMYECKHMX B3aUMOJEUCTBUI i1 CYLIECTBOBAHUS OpPraHU3MOB B
IPUPOIAHBIX COOOIIECTBAX.

DKOJIOTMUECKHE XapaKTepUCTUKH mnonyjsiuud. (OCHOBHBIE IOKa3aTeian
NOMYJSILMNA: YHCIECHHOCTD, ILIOTHOCTh, POXKJIA€MOCTb, CMEPTHOCTb, IPHUPOCT,
MUrpanys. J[MmHaMuKa YACIEHHOCTH MOIYJISILUU U €€ PEryIsiusl.

JlemoHcTpanum:

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

Tabmunpl u cxemsl: kapTa «I[Ipuponnbie 30Hb1 3emun», «Cpeapl oOUTaHUA
opranusMoBy», «®Poronepuoausm», «llomynsuum», «3aKOHOMEPHOCTH pOCTa
YHCJIEHHOCTHU NOMYJIALUU HHPY30pun-Tyhenbkmny», «[lumessie nenm».

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

JlaGoparopnas pabota Ne 3. «Mopdonornyeckre 0COOCHHOCTH PACTEHUM U3
Pa3HBIX MECT OOHUTAHUS.

JlabopaTtopHas pabora Ne 4. «BnusiHre cBeTa Ha poCcT U pa3BUTHUE YEPEHKOB
KoJIeycay.

[Ipaktuueckas padbota Ne 2. «Iloncyé€T NI0THOCTH NOMYJISUUNA Pa3HbIX BUIOB
pacTeHu».

Tema 4. Coo0mecTBa ¥ 3KOJI0rH4eCKHe CUCTEMBI.

CoobmiectBo opraHuaMoB — OuoueHo3. CTpyKTypbl OHOILIEHO3a: BHUIOBas,
MPOCTpAHCTBEHHAs, Tpoduueckass (muiieBas). Buapl-momuHantel. CBsA3U B
OHoIIEHO3E.

Okoyoruueckne cucrembl (dkocucteMbl). [lonstne 00 »sKocucreme W
ouoreoneHo3e. DOyHKIMOHAIBHBIE KOMIIOHEHTBI HKOCHCTEMbI: MPOAYLEHTHI,
KOHCYMEHTBI, peAyLEeHTbl. KpyroBopoT BEMIECTB U MOTOK 3HEPTUU B HIKOCUCTEME.
Tpoduueckue (nmuuieBbie) ypoBHH 3KocucTeMbl. [IuieBbie 1ienu u cetu. OCHOBHbIE
MOKa3aTelid KOCUCTEMbl: OHoMacca, MPOAYKIUS. OKOJIOTMYECKUE MNHPaMMIIbL:



OPOAYKIIMM, YHUCICHHOCTH, OuomMaccel. CBOMCTBa 3KOCHUCTEM: YCTOWYHBOCTb,
camoperyJsinus, paputue. CyKIueccus.

[IpupoaHbIE PKOCUCTEMBI. DKOCUCTEMBI 03EP U PEK. DKOCUCTEMA XBOMHOIO
WJIM ITUPOKOJIUCTBEHHOTO JIEca.

AHTpPONIOr€HHBIE  JKOCUCTEMBL.  ATPO3KOCHCTEMBI. Y POOIKOCHCTEMBI.
buonornyeckoe u X034iCTBEHHOE 3HAYEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopasznooOpaszue kak QakTtop ycToluuBocTd »dKocucteM. CoxpaHeHHe
OMOJIOTUYECKOT0 pazHooOpasus Ha 3emiie.

VYuenne B. U. Bepnaackoro o Ouocdepe. I'panuiipl, coctaB U CTPyKTypa
onoceprr. Kuoe BemectBo m ero ¢yHkiuu. OcobeHHOCTH OMoOchepb Kak
rI100aNbHOM 3KOCHCTEMBI. JlMHAMUYECKOe paBHOBECHE W OOpaTHas CBA3b B
ouocdepe.

KpyroBopoTsl BemiecTB 1 OMOr€OXUMHUYECKHE LIMKIIBI 3JIEMEHTOB (yriepoaa,
azota). 30HAIBHOCTH Orocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Ouochepe 3emiin. AHTPONIOTCHHbIE U3MEHEHHUS B Orocdepe.
['1o6asbHBIE IKOIOTHYECKUE TIPOOIIEMBI.

CocyuiecTBoBaHME IPUPO/IBI U uenoBeuecTBa. CoxpaHeHue OnopasHoodpasus
KaK OCHOBa ycroiuumBocTH Ouocgepbl. OCHOBAa palMOHAIBHOIO YIPaBICHUS
IPUPOAHBIMHA PECYPCAMHU U UX UCIONb30BaHUE. JloCTHKEHUsT OMOJIOTUU U OXpaHa
IPUPOBIL.

JlemoHcTpanuu:

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

Tabmuubr u cxemsl: «llumeBbie 1enu», «bUOIEHO3: COCTaB U CTPYKTYypay,
«IIpuponnbie coobmiecTBa», «llenn nuTanusy, «IKoJOTHYECKAasT TUPAMHUAAY,
«buocdepa u yenoBek», «IKOCUCTEMA MIUPOKOIUCTBEHHOTO JIeca», « IKOCUCTEMA
XBOWMHOTO  Jieca», «buorneHo3d Bomoéma», «ArporeHo3», «lIpumepHbie
AHTPOITOTE€HHBIE BO3AECHUCTBYS HA IPUPOAY», « BakHENIIE UCTOYHUKHU 3arpsI3HEHUS
BO3/lyXa W TPYHTOBBIX BOJ», «IlouBa — BakHeillias coctapistomas orochepon,
«®DakTopel  nerpamaumd  nouB», «llapHukoBelid  3ddexT»,  «DakTOpbI
pPaJMOAaKTUBHOTO 3arpsi3HeHus Ouocdepb», «OOmas crpykrypa Ouochepb»,
«Pacnipoctpanenue xu3Hu B Ouocdepe», «O30HOBBI dKpaH Ouochepsn,
«KpyroBopot yriepozaa B Ouocdeper», «KpyroBopot azoTa B Ipupoae».

O6opynoBaHue: MoJeb-anmuivKanus « Tunuunable OMOILIEHO3bI», TepOapuii
«PacTtutenbHble coobIIecTBaY, KoJuieKuun «buoiienos», «Bpenurenu BaxxHeUImux
CEJIbCKOXO3SMCTBEHHBIX KYJIbTYpP», FepOapuul U KOJJIEKLIUN PaCTEHUH U )KUBOTHBIX,
MPUHAJJICKAIIUE K PA3HBIM SKOJIOTHUECKUM TpyIinam oJHOro Buaa, KpacHast kaura
Poccuiickoit ®enepanyu, wu300paXEHUS OXPaAHSEMBIX BHUJOB pACTCHUU U
JKUBOTHBIX.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOTPAMMBI 11O
BMOJIOTUN HA  BA30BOM  YPOBHE CPEAHEI'O  OBLIET'O
OBPA3OBAHUIA

Cormacno ®I'OC COO, ycraHnaBiauBarTcs TpeOOBaHUA K PE3YIbTaTaM
OCBOCHHMSA OOYy4alOIMIMMHUCS TPOTpaMM  CpedHero oOmero  oOpa3oBaHUSA:
JUYHOCTHBIM, METAIIPEAMETHBIM U TPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType NMMYHOCTHBIX PE3yJNbTATOB OCBOCHUA IpeaMera «buomorus»
BBIJICJICHBI CIIEAYIOUIME COCTABIISAIONINE: OCO3HAHKWE OOYYaIOIIMMUCA POCCUICKON
IpaXXJaHCKOM UJIECHTUYHOCTH — FTOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIBHOCTH
U CaMOOINPENIENICHUI0, HajJu4yhe MOTHUBaUM K OOy4YeHHio  OHOJOoruw,
I[eJICHANPABJICHHOE pPa3BUTHE BHYTPEHHHMX YOEXIEHWM JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUUYECKUX TPAAMIUN pa3BUTUS OUOJOTUUYECKOTO
3HaHUs, TOTOBHOCTh M CIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJCTBOBATHCS B CBOEH
JESATEIIbHOCTH IIEHHOCTHO-CMBICJIOBBIMU ~ YCTAHOBKAMHU, MPUCYIIUMU CUCTEME
OMOJIOTUYECKOTO  O00pa3oBaHUs, HAIUYUE HSKOJOTUYECKOTO TMPABOCO3HAHMS,
CIIOCOOHOCTH CTaBUTH LIEJIU U CTPOUTH KUSHEHHBIC TUTAHBI.

JIn4HOCTHBIE PE3yNbTAThl OCBOEHUS MpeaMeTa «bHOIOrus JOCTUTAKOTCA B
€IUHCTBE YYEOHOM U BOCHHUTATEIBHOM JEATCIBHOCTH B COOTBETCTBUU C
TPAAUIIMOHHBIMU POCCUMCKUMU COLMOKYJIBTYPHBIMUA, UCTOPUYECKUMHU U JyXOBHO-
HPaBCTBEHHBIMU IICHHOCTSIMH, TPUHSATHIMA B OOINCCTBE MpaBUIaMU M HOpMaMu
MOBEJICHUSI W CHOCOOCTBYIOT TMpOIECCaM CaMOIO3HAHUs, CAaMOBOCIIUTAHUS U
CaMOpA3BUTHUSA, PpA3BUTHUA BHYTPECHHEHW TMO3WLMU JIMYHOCTH, NATPUOTHU3MA,
YBAXCHUS K 3aKOHY W IPABOIOPSJKY, YEJIOBEKY TPy/a U CTAPIIEMY MOKOJICHUIO,
B3aMMHOTO YBa)XKCHHUS, OCPEKHOTO OTHOIIEHHUS K KYJIbTYPHOMY HACIEIUI0 U
TPpAAULHUSAM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon denepannu, Opupoae U
OKpYKaroUIEn cpelie.

JInyHOCTHBIE pe3yibTaThl OCBOEHHUSI ydeOHoro mpeamera «buosorus»
JIOJDKHBI OTPa)kaTh TOTOBHOCTh U CITIOCOOHOCTH OOYYAIOIINXCSI PYKOBOACTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW TO3WIIMEH JIMYHOCTH, CHUCTEMOW I[EHHOCTHBIX
OpUCHTAIlMW, TO3WTUBHBIX BHYTPEHHHUX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACIIMPEHUE >KU3HEHHOTO
ONbITA W OMbITA JIEITEILHOCTH B MPOILIECCE Peaau3allii OCHOBHBIX HAIpaBJICHUH
BOCITUTATEJIbHOU JICSTEIIbHOCTH, B TOM YHCJIE B YACTH:

1) rpaKIaHCKOTr0 BOCTIMTAHUS

c(hOpMUPOBAHHOCTh TPAKIAHCKOM MO3UIIMKM 00YYaIOIIEeTrocsi Kak aKTUBHOTO U

OTBETCTBEHHOTO YWJI€HA POCCUMCKOI0 OOIIECTBA;



OCO3HAHME CBOMX KOHCTUTYITMOHHBIX MTPaB v 00S3aHHOCTEH, YBOXKCHHE 3aKOHA
U TIPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM JIEATENILHOCTH MPU CO3/IaHUU YUEOHBIX
MPOEKTOB, PEIICHUH Y4eOHBIX U TO3HABATENbHBIX 3a/7a4, BBINOJHEHUU
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTNPEACNATh COOCTBEHHYIO IIO3HMIIMIO TI0 OTHONICHHWIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHUE YUUTHIBATh B CBOMX JEUCTBHUSIX HEOOXOJUMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJIEH C Pa3HBIMU YOCKICHUSIMU, KYJIbTYPHBIMUA IIEHHOCTSIMU U
COI[MAILHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IIPOIIECCE€ COBMECTHOT'O BBIMOJHECHHUS
y4eOHBbIX, TO3HABAaTEIbHBIX M UCCJENOBATEIbCKUX 3a7a4, YBAKUTEIHLHOTO
OTHOIIEHUSI K MHEHHUIO OINIMOHEHTOB IMpH OOCYXIEHUH CIIOPHBIX BOIPOCOB
OHOJIOTMYECKOTO COACPKAHUS;

TOTOBHOCThH K TYMAHUTAPHOW U BOJIOHTEPCKOM JEATEIbHOCTH;

2) NaTPUOTHYECKOTO BOCTIUTAHMS:

c(hOpMHUPOBAHHOCTH POCCUNUCKOMN TPAXKTAHCKON UJIEHTUYHOCTH, TATPUOTU3MA,
YBaKEHHS K CBOEMY HapoJy, YyBCTBAa OTBETCTBEHHOCTH niepea PoauHoil, ropaoctu
3a CBOM KpaH, CBOIO PoauHy, CBOM S3BIK M KYJIBTYPYy, NPOLUIOE M HACTOSIIEE
MHOTOHAIIMOHAJIBHOrO Hapoaa Poccuuy;

LIEHHOCTHOE OTHOILIEHHE K MPUPOJHOMY HACIEAUIO U MaMSATHUKAM IPUPOJIbI,
JTOCTUXEHUSM Poccuu B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHMBATh BKJIAJ POCCHUHCKUX YYEHBIX B CTAHOBJICHUE H
pa3BuUTHE OWOJOTUM, TMOHUMAHUSI 3HAYCHHUS OHOJIOTUM B TIO3HAHUHU 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIEeCTBA;

ujeitHas yOexXIEHHOCTh, TOTOBHOCTh K CIy)KeHHIO M 3ammute (OTedecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAb0Y;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEW POCCUICKOTO HAPOJa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHM S, ITUYECKOTO MOBEACHUS;

CIIOCOOHOCTh OIICHMBATh CUTYAIlMI0 M MPUHUMATh OCO3HAHHBIE peIICHUS,
OPUEHTUPYACH HA MOPAIIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTHU;

OCO3HAHUE JIMYHOTO BKJIaja B MMOCTPOCHUE YCTOMUUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOILICHHE K CBOMM POJIUTEIISIM, CO3JJaHUI0 CEMbH Ha OCHOBE
OCO3HAHHOI'O TMPHUHATHUS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUHM C
TpaauusIMHu Hapo10B Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHHWE K MHPY, BKJIIOYAas ACTETUKY ObITa, HAy4YHOTO H
TEXHUYECKOTO TBOPYECTBA, CIIOPTa, TPyAa, OOIIECTBEHHBIX OTHOIIICHU;



MOHMMAHUE SMOIMOHATBHOTO BO3/ICHCTBHUSI )KMBOM IPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQXEHUIO B Pa3HbIX BHUJIAX HCKYCCTBA, CTPEMIICHHE
MPOSIBJISITH KAYECTBA TBOPUECKOU JTMYHOCTH;

5) ¢pusuuyeckoro BOCNUTAHUA, POPMHUPOBAHMUS KYJILTYPbI 30POBbSI U
IMOIMOHAJILHOTO 0JIarOnoJIyYns:

MOHMMAaHUE U peann3aliysi 310pOBOTo 1 6€30MacHOro o0pas3a KHU3HU (310pOBOE
NUTaHue, COOJII0ICHNE TUTUEHUYECKUX MPABUIT U HOPM, COaTaHCUPOBAHHBIN PEXKUM
3aHATHM W OTHbIXa, peryisipHas (Qu3uyeckas akTUBHOCTh), OEpPEKHOTO,
OTBETCTBEHHOTO M KOMIIETEHTHOI'O OTHOIICHHUS K COOCTBEHHOMY (DU3UUYECKOMY U
MICUXUYECKOMY 370POBbIO;

MOHMMAHWE I1IEHHOCTH TPaBUJl HHJAUBUAYAIBHOTO U  KOJUJIEKTUBHOTO
0€30MacHOr0 MOBEJICHUS B CUTYAIUAX, YIPOKAIOIIUX 3/0POBBIO U KU3HU JIIO/ICH;

OCO3HAHHUE MOCIEACTBUN U HEMPUITHS BPEAHBIX MPUBBIYEK (YIOTPEOICHUS
aJIKOT0JIs, HAPKOTUKOB, KYpEHU);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTB K TPY/ly, OCO3HAHHE LIEHHOCTU MacTepCTBa, TPYAOIO0HE;

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

HMHTEpPEC K pa3iMuHbIM cepaM mpodecCHOHaTbHON AeATETbHOCTH, YMEHHE
COBEpIIaTh OCO3HAHHBIK BBIOOp Oyaymied mnpodeccud #  pealu30BbIBATH
COOCTBEHHBIC KU3HECHHBIC TIIAHbI;

TOTOBHOCTh M CIHOCOOHOCTh K OOpa3oBaHHI0O W CaMOOOpa30BaHUIO Ha
MPOTSHKEHUN BCEU JKU3HU;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

HKOJIOTUYECKH I1eJIeCO00pa3HOe OTHOIICHHE K TPUPOJIE KaK UICTOUYHUKY JKU3HU
Ha 3eMJie, OCHOBE €€ CyIlIECTBOBAHUS;

MOBBLIIIIEHWE YPOBHS JKOJOTUYECKON KyJIbTYphl: MPUOOPETEHUE OIbITA
MJIAHUPOBAHUSI TIOCTYNKOB W OIEHKM WX BO3MOXHBIX TOCJIEACTBUNA ISt
OKPYKaIOUIEH CPEIbl;

OCO3HAaHHME TJI00ATBHOTO XapakTepa JKOJOTHMYECKHX MpoOieM M MmyTed ux
pelieHus;

CIIOCOOHOCTH UCIIOJIB30BaTh MPUOOPETAEMbIE MPU N3YUECHUN OMOJIOTHH 3HAHUS
M YMEHHMS TpHU PEIICHUH MpoOJieM, CBSI3aHHBIX C  palldOHAJbHBIM
MPUPOOIIOIb30BaHUEM  (COONIOACHUE  TPaBWJI  TOBEACHHS B MPUPOJIE,
HaIlpaBJICHHBIX Ha COXPAaHEHHWE pAaBHOBECHUS B HKOCHUCTEMAaX, OXpPaHy BHJIOB,
AKOCHUCTEM, OrOochephl);



AKTUBHOE HENPUATHE AEUCTBUM, IPUHOCAILNX BPEA OKPYKAIOLIEH IPUPOTHON
cpelle, YMEHHE MPOTrHO3UPOBATh HEOJATOMPUSATHBIE SKOJOTMYECKHUE IMOCIEICTBHS
IPEANPUHIMAEMBIX IEHCTBUM U NIPEJOTBPALATh UX;

HaJIM4KME PA3BUTOIO IKOJIOIMYECKOTO MBIIUICHUS, SKOJIOTUYECKON KYJIbTYPHI,
OmbITa NEATEIIbHOCTH DKOJIOTHYECKON HaIIPaBJICHHOCTH, YMEHHUS
PYKOBOJCTBOBATbCA MMM B ITO3HABATEJIbHOW, KOMMYHMKATHBHOM M COLUAIBHOU
IIPaKTHUKE, TOTOBHOCTH K YYaCTHIO B IPAKTUYECKOMN IEATEIBHOCTH YKOJIOTUYECKON
HaIIPaBJICHHOCTH;

8) HneHHOCTH HAYYHOIO MO3HAHMS:

c(OpPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAyKU M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOI'O Ha JIUajore
KYJIBTYp, CHOCOOCTBYIOILIEIO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEPLICHCTBOBAHUE SI3BIKOBOM M YHUTATEIBCKOM KYJBTYpbl KakK CpeiCcTBa
B3aMMO/JICHCTBHUS MEXKY JIFOJbMH U MIO3HAHUS MUPA;

MOHMMaHWE chnerudUuKd OWOJIOTMM KaK HayKH, OCO3HaHUs €& poju B
(GOpMHpPOBAaHUM PALMOHAIBHOTO HAYYHOT'O MBIIIJIEHUS, CO3JIaHUU IIEJIOCTHOTO
IpEJCTaBICHU 00 OKpYXalolleM MHUpPE Kak O €IUHCTBE IPUPOJIbI, YEJOBEKa U
o0miecTBa, B IMO3HAHUM HIPUPOJHBIX 3aKOHOMEPHOCTEH W pElIeHHU MpoOiIeM
COXpPAaHEHMS IPUPOTHOIO PABHOBECHS,

yOEXKIEHHOCTh B 3HAYMMOCTH OMOJIOTUU JJII COBPEMEHHOW LMBHIIM3AIUU:
o0ecrieueHnss HOBOTO YpPOBHSI Pa3BUTHS MEIULMHBI, CO3JaHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  pellaTh pPEecypcHble  MNPOOJIEMBbl  Pa3BUTHS
4eJI0BEUECTBA, TIOUCKA MyTeH BBIXOAA U3 INIOOATBHBIX KOJOTHYECKUX MPOoOsIeM U
oOecrieyeHusi Mmepexoja K  YCTOMUYMBOMY  Pa3BUTHIO,  PAlMOHAIBHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECYpcOB U (POPMUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HU;

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

[IOHMMAHHUE CYLIHOCTU METOJIOB ITO3HAHUSA, UCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM WCIIOJIb30BAaTh IMOJy4YaeMble 3HAHHUA JJIs aHaiu3a |
OOBSCHEHHUS SIBIICHUN OKPYXAIOLIEro MUpPA U MPOUCXOASANIMX B HEM M3MEHEHUH,
yMEHUE JieflaTh OOOCHOBAHHBIE 3aKJIIOUEHHMS Ha OCHOBE HAy4yHbIX (DaKTOB U
MMEIOLIMXCS JAHHBIX C LIEJIBIO ITOIYYEHHUsI JOCTOBEPHBIX BBIBOJOB;

CHOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJIOTUYECKUE 3HAHUSA IS
pelieHust npoOJieM B peabHBIX )KU3HEHHBIX CUTYaIINAX;

OCO3HAaHHUE LEHHOCTH HAYYHOM JESATEIBbHOCTH, T'OTOBHOCTH OCYIIECTBISATH
MIPOEKTHYIO U UCCIEA0BATENBCKYIO AEATEIbHOCTh HHIUBUAYAJIBHO U B TPYIIIIE;



TOTOBHOCTb M  CIIOCOOHOCTh K  HENpPEpPHIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IIOJIYYEHHUIO HOBBIX 3HAHUM MO OHOJOrMU B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTAMHU.

METANIPEJAMETHBIE PE3YJIBTATBI

MeTtanpeameTHbie pe3yabTaThl OCBOCHHs yueOHOro mpeamera «buomorus»
BKJIIOYAIOT: 3HAYMMbIE i1 (OPMHUPOBAHUS MHUPOBO33PEHUA OO0YyYaIOUINXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEIMETHBIE) OOIIEHAyYHbIE MOHATHUS, OTPAXKAOLIUE
IEJIOCTHOCTh HAy4yHOU KapTHHBI MHUpa U CHEeUU(PUKYy METOJO0B TMO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BELIECTBO, PHEPTUs, SIBJICHUE, MPOIIECC,
CUCTEMA, HAy4YHbI (PaKT, NPUHLMII, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCIeI0BaHNE, HAOIIOIEHNE, U3MEPEHUE, IKCIIEPUMEHT U IPYTUX ), YHUBEPCAJIbHbBIE
yueOHble JeHCTBUS (TMO3HABATENbHbIE, KOMMYHHKATHUBHBIC, PETYJSATUBHBIC),
obecneunBaromye GopMupoBaHue QYHKIMOHAIBHON IPaMOTHOCTU U COLMAIBHOMN
KOMIETEHIIMM ~ O0YyYarolMXcs, CHOCOOHOCTh OOydarolluXcs HCIOJIb30BaTh
OCBOEHHbBIE MEKIUCIUIIIMHAPHBIE, MUPOBO33PEHUYECKNE 3HAHUS U YHUBEPCAJIbHBIE
y4eOHbIE IEMCTBUS B TO3HABATEILHON M COLUAIIbHOMN MPAaKTHKE.

MertanpeameTHble pe3yNbTaTbl OCBOCHHS INPOTpaMMbl CPETHETO OOIIETro
o0pa30BaHMsI JOJKHBI OTPAXKATh:

OBaanenue YHHMBepPCAJIbHbBIMH y4eOHBIMU MO03HABATEJbHBIMM
AeCTBUSIMM:

1) 6a30BbIe JJOTHYECKHE I CTBHA:

CaMOCTOSITENIbHO  (OPMYyJIUPOBaTh M aKTyalU3UpoOBaTh  IMpoOieMmy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUM TPHUEMBI JIOTMYECKOTO MBIIUICHHUS
(aHanu3a, cuHTE3a, CPaBHEHMS, Ki1acCU(pUKAIIUU, 000OIICHUS ), PACKPBIBATH CMBICIT
OMOJIOTMYECKUX MOHATHH (BBIICIATh UX XapaKTEepHbIE NMPU3HAKU, YCTAaHABIMBATh
CBSI3U C IPyTUMH MTOHATUSAMH);

ONpENENATh LENu JEATEIbHOCTH, 3aJaBas IapamMeTpbl W KPUTEPUH UX
JTOCTHXKEHHSI, COOTHOCUTD PE3YJIbTATHI ACSATENBHOCTU C TOCTABICHHBIMU LIETSIMU;

UCI0JIb30BaTh OMOJIOTUYECKUE MOHATHUS Il 00bsICHEHUS (DAKTOB U SBJICHHIM
YKUBOU MIPUPOLBI;

CTPOUTH JIOTHYECKHE PACCYXIACHUS (MHIYKTUBHBIE, JEAYKTUBHBIE, IIO
aHAJIOTUM), BBIABIATH 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B PACCMATPUBAEMBIX
ABJICHUSIX, (DOPMYIIMPOBATH BHIBOJIbI U 3aKIIOUEHUS;

IPUMEHSATH CXEMHO-MOJIEJIBHBIE CPEACTBA ISl TPEACTABIICHMS CYIIECTBEHHBIX
CBSI3e M OTHOUIEHMH B M3y4aeMbIX OHOJOTMYECKMX OOBEKTaX, a TaKxke



IPOTUBOPEUYHI PA3HOTO pPOJA, BBIIBICHHBIX B Pa3IUYHBIX HHPOPMAIIMOHHBIX
UCTOYHHKAX;

pa3pabarbiBaTh IUIAH pELIEHMs] MPOOJEMBbl C YYETOM aHAIM3a MMEIOIINXCS
MaTepUaIbHbIX U HEMATepUaIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIIbHOCTh, OLICHUBATh COOTBETCTBHE PE3YIbTATOB
LM, OLIEHUBATh PUCKU NOCIEACTBUN AEATENbHOCTH;

KOOPAMHHUPOBATH U BBINOJIHATH paOOTY B YCIOBHUSAX PEATILHOTO, BUPTYaJIbHOIO
Y KOMOMHUPOBAHHOTO B3aUMOJIEUCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIIICHUE NPU PELIEHUH KU3HEHHBIX IPOOJIEM.

2) 6a30BbIe HCCJIEI0BATEIbCKHE IeHCTBHUS:

BJIa/IETh HaBBIKAMU Y4€OHO-UCCIIEIOBATENbCKON U MMPOCKTHON JESTEIBHOCTH,
HaBbIKAMHU  paspelieHuss npoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEIBHOMY ITIOMCKY METOJ0B PEUICHUS IPAKTUYECKUX 3aa4, IPUMEHEHUIO
pPa3IUYHBIX METOJIOB NO3HAHUS;

UCIIOJIb30BaTh PA3JIMYHbIE BHUJIBI JESATEIIBHOCTH IO MOJIYYEHUIO HOBOTO
3HAHMS, €r0 HWHTEpPHpPETALMH, MNPeoOpa3OoBaHUI0 U NPUMEHEHHIO B YYEOHBIX
CUTyalUsiX, B TOM YHUCJIE€ IPU CO3JaHUH YUE€OHBIX U COLMAJIbHBIX IPOEKTOB;

(GopMUpPOBATh HAYYHBIM TUI MBIIUICHUS, BIaJETh HAYYHONH TEPMUHOJIOTHEH,
KJIFOUEBBIMU MTOHATUSIMU U METO/IAMH;

CTaBUTh M (HOPMYIUpPOBaTh COOCTBEHHBIE 3aJayd B 0Opa30BaTEIbHOMU
NEATEIbHOCTH U KU3HEHHBIX CUTYaLHsIX;

BBIIBIIATh [IPUYMHHO-CJIECACTBEHHBIE CBSI3M M aKTyaJM3UpOBaTh 3ajady,
BBIJIBUTaTh TMIIOTE3Y €€ PELICHUS], HAXOAUTh apPTYMEHTHI ISl JOKa3aTEIbCTBA CBOMX
YTBEPKJICHUM, 3a]1aBaTh MAPAMETPhl U KPUTEPUU PEILICHNUS;

aHANM3UPOBaTh TIOJIyUCHHbIE B XOJE PpEIICHUS 3aJayd  pe3yJIbTaThl,
KPUTHUYECKH OLIEHUBATh UX JTOCTOBEPHOCTH, IPOrHO3UPOBATH N3MEHEHUE B HOBBIX
YCIIOBHSIX;

JaBaTh OLIEHKY HOBBIM CUTYallMsIM, OLIEHUBATh IPUOOPETEHHBIN OIBIT;

OCYUIECTBIISITh LEJICHANPABICHHBIA MMOUCK MEPEHOCAa CPEICTB U CHOCOOOB
NEeNCTBUS B MPO(PECCUOHANBHYIO CPENY;

YMEThb IMEPEHOCUTh 3HAHUS B IO3HABATEJIBHYI0 U MPAKTHUUYECKYH 00JacTu
KU3HEIEATEIIbHOCTH;

YMETh MHTEIPUPOBATh 3HAHUS U3 PAa3HBIX MPEIMETHBIX 00IacTei;

BBIJIBUTaTh HOBBIE UJEH, Mpejiaratb OpUTrMHAJIbHBIE MOJIXOJbl U pPELICHUS,
CTaBUTH NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIIKE albTePHATUBHBIC PELICHHUS.

3) pabdora ¢ ungopmaunmeii:

OpPUEHTHPOBATHCS B PA3IUUHBIX HCTOYHUKAX MH(OpMAIMU (TeKCTe y4eOHOTO
nocoOusi, HAy4YHO-TIOMYJIAPHOM JUTEpaType, OHOJOTUYECKHX CIIOBapsiX U
CIPaBOYHMKAX, KOMIBIOTEPHBIX Oa3ax AaHHbIX, B VHTepHeTe), aHaIU3UpOBaTh



UHGOPMAIIMIO PAa3IMYHBIX BUIOB U (POPM IpEACTaBICHUS, KPUTUUECKU OLEHUBATh
e€ IOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

bopMyIMpoBaTh 3alpOChl U MPUMEHATH PA3IMYHbIE METOJbI MPHU MOUCKE U
otbope Ouosorndeckor mHMOpMaIMKM, HEOOXOIUMOM JJIsi BBITTOTHEHUS YYCOHBIX
3ajady;

npuoOpeTaTh OMBIT HUCHOJIB30BAaHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHIA, COBEPIICHCTBOBAThH KYJIbTYPY aKTUBHOTO MCIIOJIb30BAHUS PA3JIMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMAIbHYIO  (OpMY  IPEACTABICHHUS
ouonornueckoi nHdopmammu (CXeMsbl, rpapuKu, TUarpaMMBbl, TAOIHUIIbI, PUCYHKH U
Apyroe);

UCIIOJIb30BaTh HAyyHBIM #A3BIK B KayecTBe CpeAcTBa MHpu padoTe ¢
Oouonornueckoi uHGpoOpManued: NPUMEHATh XUMHUYECKHEe, (u3nmueckue Hu
MaTE€MaTUYeCKHE 3HAaKU W CUMBOJBI, (HOpMyJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIONB30BaTh W MPeoOpazoBbIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CpE/ICTBA
HaTJISAHOCTH;

BJa/JE€Th  HABbIKAMU  pAaclO3HAaBaHWA U 3allUThl  HUH(pOpMaLMH,
MH(GOPMaIIMOHHON 0€3011aCHOCTH JIUYHOCTH.

OgiajeHHe YHHUBEPCAJIbHBIMU KOMMYHUKATUBHBIMU JA€lCTBUSIMM:

1) o0mennme:

OCYILIECTBIISATh KOMMYHUKAIIMU BO BCeX c(pepax KU3HU, aKTUBHO Y4aCTBOBATH
B JIMAJIOTe WM JUCKYCCUU MO CYHIECTBY OOCY>KIaeMol TeMbl (yMEHHE 3aJaBaTh
BOIPOCHI, BBICKA3bIBaTh CYXJCHHUS OTHOCHUTEIbHO BBHIMOJHEHMS MpeisiaraeMoin
3a]a4M, YIYUTHIBATh MHTEPECHl M COTJIACOBAHHOCTH MO3UIMN PYTHX YYACTHHKOB
JMasora Wik JUCKYCCUN);

pacrno3HaBaTh HeBepOalbHbIE CpEJICTBAa OOILIEHHUS, MOHMMAaTh 3HAYCHHE
COLIMAJIbHBIX 3HAKOB, NPEANOCHUIOK BO3HUKHOBEHHS KOH(MDIMKTHBIX CHUTYalUH,
YMETh CMATYATh KOH(MIUKTHI U BECTH TIEPETOBOPHI;

BJIQJIETh PA3IMYHBIMHU CHOCOOaMM OOINEHWS U B3aUMOJICHCTBUS, MMOHUMATH
HAMEPEHUS IPYTUX JIIOJICH, IPOSBIATH YBAKUTEIBHOE OTHOIIICHHE K COOECETHUKY
U B KOPPEKTHOU Popme hopMyTupoBaTh CBOM BO3PAKEHUS,

pa3BEPHYTO U JIOTMYHO HM3JIaraTb CBOK TOYKY 3pPEHHUSI C HCIIOJIb30BAHHEM
SI3BIKOBBIX CPEJICTB.

2) cOBMeCTHAasl 1eSITeJIbHOCTh:

NOHMMATh U MCIOJb30BAaTh MPEUMYIIECTBA KOMAaHIHOW U MHIWBUIYaJbHOU
paboThI U pelieHUH OUOIOTHUYECKON MPoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
IPUMEHEHUs TPYNIOBbIX (JOpM B3aUMOJEHCTBUS MPHU peLICHUH y4eOHOM 3a1a4H;

BBIOMpPATh TEMATHKy M METOJAbl COBMECTHBIX NEWUCTBHM C y4y€TOM OOIIuX
WHTEPECOB M BO3MOKHOCTEH KaXKIOTO YJieHa KOJUICKTHBA,



OPUHUMATh LA  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBaTb U
KOOPJIUHUPOBATh ACHUCTBUA NO €€ MTOCTHKEHUIO: COCTABIISITH IUIAH JCUCTBUM,
pacnpeienarh pojaud ¢ Y4€TOM MHEHHH YYacTHHKOB, OOCYXKIATh pe3yJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAYECTBO CBOETO BKJIA/Ia M KAXI0r0 yYaCTHUKA KOMaH/Ibl B OOIIHIA
PE3yNbTAT MO pa3pabOTaHHBIM KPUTEPHUSIM;

Ipe/iaraTb HOBBIE MIPOEKTHI, OLEHHMBAaTh HUIEU C TMO3ULUUA HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUYMMOCTH;

OCYILLIECTBJISITh TO3UTUBHOE CTPATETMYECKOE TIOBEACHHE B Pa3JIMYHBIX
CUTYaIUsIX, IPOSBISATH TBOPUECTBO U BOOOpaXKEHHE, ObITh HMHUIIMATUBHBIM.

OBJiaieHne YHUBEPCAIbHBIMH PEryJISSTUBHBIMU AeHCTBUSIMM:

1) caMmoopranusanms:

UCIIOJIb30BaTh OMOJIOTMUECKUE 3HAHWS JUIsl BBISIBIICHHUA NPOOJIeM U UX
pelIeHus B )KU3HEHHBIX U YUEOHBIX CUTYaIUSIX;

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;

CaMOCTOSITETIbHO OCYIIECTBIIATH [MO3HABATEIbHYIO JEATEIbHOCTh, BBISBISATH
npoOJieMbl, CTaBUTh U (HOPMYJIMPOBAThH COOCTBEHHBIC 3aJlaud B 00pa30oBaTEIbHON
JEATEIIbBHOCTH U )KU3HECHHBIX CUTYyaIUsX;

CaMOCTOSITENIbHO COCTABJIATh IIJIaH PELICHUS IPOOJIEMBI C yUETOM UMEIOLINXCS
PECYpPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOUYTCHUM;

JIaBaTh OLIEHKY HOBBIM CHUTYalIHsIM;

pacuMpsITh paMKH y4eOHOTO MpeaMeTa Ha OCHOBE JIUUHBIX MPEIINOYTECHHUI;

JienaTh OCO3HAHHBIN BEIOODP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTb 32
pelIeHuE;

OIICHUBATh IPUOOPETEHHBIN OTIBIT;

CroCcOOCTBOBaTh (OPMHUPOBAHUIO W MPOSIBICHUIO HIMPOKOW SPYAHMIIMHA B
pa3HbIX 00JIaCTAX 3HAHUW, TOCTOSHHO TOBBIIIATH CBOM OOpa30BaTEIbHBIN U
KYJbTYPHBIN YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaTh OIIEHKY HOBBIM CHUTYallUsIM, BHOCUTh KOPPEKTHUBBI B JIESITEIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BJIAJE€Th HABBIKAMM  IIO3HABATENbHON  peduieKCMH KakK  OCO3HAHMS
COBEpIIAEMbIX JCUCTBUM M MBICIUTEIBHBIX MPOLIECCOB, MX pPE3yJbTaTOB U
OCHOBAHHM, MCIOJb30BaTh MPUEMBI peIICKCUU JJIsl OIEHKU CHUTYallud, BHIOOpA
BEPHOT'O PEILECHUS;

YMETh OLIEHUWBATh PUCKM W CBOEBPEMEHHO MPUHUMATH PEUICHUS MO HUX
CHUKEHMUIO;



NPUHUMATh MOTHBBI W apryMEHThl APYIMX I[P AaHAINU3E pe3yJIbTaTOB
NEeSATEIbHOCTH;

3) npuHATHE CedsT U APYTHX:

IPUHUMATH ce0sl, TOHUMas CBOM HEIOCTATKH U JOCTOMHCTBA,

OPUHUMATh MOTHBBI W apryMEHThl APYrMX IpPU AaHAINU3E€ pe3yJIbTaTOB
NEeSATEIbHOCTH;

IpU3HaBaTh CBOE IIPABO U MPABO JPYTUX HA OLIMOKY;

pa3BHUBaTh CIIOCOOHOCTh IOHUMATh MUP € O3ULUH JIPYTOro YEJIOBEKA.

INPEAMETHBIE PE3YJIBTATDBI

[IpeameTHble pe3ynbTarhl OcBOeHHMs mHporpammbl COO mo Ouonoruu Ha
0a30BOM YpPOBHE BKIIIOUAIOT crielUpruyYecKue s yueOHoro npeamMera «buonorus»
Hay4yHbI€ 3HAHUS, YMEHHUS U CHOCOOBI IEHCTBUN MO OCBOEHUIO, HHTEPIPETALUU U
peoOpa30BaHUIO0 3HAHUM, BUABI JEATEIBHOCTH MO MOJIYYEHHIO HOBOI'O 3HAHUS U
IPUMEHEHUIO 3HAHUM B pa3iMuYHBIX y4E€OHBIX CUTYyalUsX, a TaKXKe B peaslbHbIX
KU3HEHHBIX CUTyalUsiX, CBA3aHHBIX ¢ Ouosnorued. B mporpamme mnpeameTHbie
pe3yNbTaThl IPEACTABICHBI IO T0JIaM 00YUYEHUS.

[TpenMeTHbIe pe3yabTaThl OCBOEHUs ydeOHoro mpeamera «buonorus» ¢ 10
KJlacce NOJDKHBI OTPAKATh:

c(OpMHPOBAHHOCTh 3HAHUWA O MECTE U POJIKM OMOJIOTHH B CUCTEME HAy4YHOIO
3HAHMSI €CTECTBEHHBIX HayK, B (POPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-
HAay4YHOM KapTHHbBl MHpPAa M HAYYHOIO MHPOBO33PEHHS, O BKIJIAJI€ POCCUUCKHX U
3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWUOJOTUH, (PYHKIIMOHAIBHON
I'PaMOTHOCTH Y€JIOBEKA JUISl pELICHUS KU3HEHHBIX 3a/a4;

YMEHUE pACKpbIBATh COJEpkKaHUE OMOJIOIMYECKUX TEPMUHOB U TOHSITHIL:
KU3Hb, KJIETKA, OPraHU3M, METa00I1M3M (0OMEH BEIIECTB U PEBPALLIEHUE YHEPTUN),
romMeoctas (CaMOperyysiusl), ypOBHEBas OpraHu3alUsl >KUBBIX  CHCTEM,
CaMOBOCIIPOU3BeIeHUE (PEeNPOAYKIIMS ), HACIECTBEHHOCTh, U3MEHYUBOCTb, POCT U
pa3BUTHE;

yMEHUE u3JlaraTh OHOJIOTMYECKHE Teopuu (KJIeTOYHas, XPOMOCOMHas,
MyTallMOHHAs, LEHTpajibHas JOrMa MOJIEKYJIApHOH Ouosoruu), 3akoHbl (I
Menpens, T. Moprana, H. 1. BaBunoBa) u ydenus (0 meHTpax MHOTOOOpasus H
MPOUCXOKIEHHUS KyIbTYpHbIX pacTteHuid H. . BaBunosa), onpenensats rpaHUIbl KX
MPUMEHUMOCTH K KHBBIM CHCTEMAaM;

YMEHUE BJIAJIETh METOJIAMU HAYYHOTO MO3HAHUS B OMOJIOTMH: HAOMIOECHUE U
ONMCAHHME YKUBBIX CHCTEM, NPOLIECCOB M SBJICHWI, OpraHu3alus U IMPOBEICHHE
OMOJIOTMUYECKOT0 SKCIIEPUMEHTA, BBIIBUYKEHUE TUIIOTE3bI, BBISIBJICHHE 3aBUCUMOCTH
MEXIy HCCIAEAYEMbIMH BEJTUYMHAMU, OOBSICHEHHE IMOJYUYEHHBIX pe3yibTaToB,



VCITOJIb30BAHHBIX HAYUYHBIX MMOHSATUWA, TEOPUN U 3aKOHOB, YMEHHUE JI€JIaTh BBIBOJIbBI
Ha OCHOBAHMH MOJTYUYEHHBIX PE3YJIbTATOB;

YMEHUE BBIJEIATh CYIIECTBEHHbIE MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U
AYKapHoT, OJHOKIETOYHBIX W MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOCHHOCTHU
IPOIIECCOB: OOMEHa BEIECTB W MPEBpAIICHHS dHEPTHM B KIETKe, (poTocHHTE3a,
IUTACTUYECKOTO M JHEPreTMYecKoro oOMeHa, XEMOCHHTe3a, MHTO3a, Melo3a,
OIUIOZIOTBOPEHUS, PA3MHOXKEHHS, WHAUBUAYATbHOTO Pa3BUTHS  OpraHuU3Ma
(oHTOTEHER);

yMEHUE MPUMEHATH MOJYYEHHbIE 3HAHUS JIsI OOBSCHEHUS OMOJOTUYECKUX
IIPOLIECCOB U SIBJICHUM, JUIS NPUHATHS NMPAKTUYECKUX PELICHUN B IOBCEIHEBHOM
KU3HU C IeNplo obecriedyeHus 0e30MacHOCTH CBOETO 3J0POBbsI U 3JI0POBBSA
OKPY>KaIOILKX JII0/IeH, COOII0IEHUS] HOPM I'PaMOTHOIO MOBEJCHUSI B OKpYXKaroLIei
OPUPOJIHON cpene, NMOHMMaHUE HEOOXOIUMOCTH HCIOJIb30BAaHUS JTOCTHIKEHUMN
COBPEMEHHOMU OHoJI0rNuU u OMOTEXHOJIOTHUH TUIS palMOHAILHOTO
IPUPOAOTIOIH30BAHNUS;

YMEHUE pelIaTh 3JIEMEHTAPHbIE T'E€HETUYECKHWE 3aJadyd Ha MOHO- U
JUTUOPUJIHOE CKpEIMBAHUE, CLEIJICHHOE HAaCJelI0BaHUE, COCTaBISATh CXEMBI
MOHOTHOPHU/IHOTO CKpEIIMBAHUS JJIsl MpPEICKa3aHMUsl HAcJeAOBaHUS NPU3HAKOB Y
OpraHU3MOB;

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

YMEHHE KPUTHYECKH OLEHUBaTh U HWHTEPIPETHUPOBATh HHGPOPMAIUIO
OMOJIOTMUECKOTO  COJEP)KAHUSA, BKIIOYAIOIIYI0 [ICEBJOHAYYHbIE 3HAHHUS U3
pa3IUYHBIX UCTOYHUKOB (CPEACTBA MAacCOBOM MH(POpPMAaLIMU, HAYYHO-TIONYJISIPHBIE
MaTepHuabl), 3TUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEAOBaHWI B OHOJIOTHUH,
MeAUILIMHE, OMOTEXHOJIOTUH;

YMEHHME CO3/1aBaTh COOCTBEHHbIE MHCbMEHHBIE M YCTHBIE COOOLICHMUS,
000011ast OMOJIOTHYECKYI0 MH(OPMALIMIO U3 HECKOJIBKUX HCTOYHUKOB, TPAMOTHO
WCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTUH.

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

c(OpPMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJOTHH B CUCTEME HAYyYHOTO
3HAHMSI €CTECTBEHHBIX HayK, B (OPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-
HAy4YHOM KapTHHbBl MHpa MU HAYYHOTO MHMPOBO33PEHHUS, O BKJIAJE POCCUMCKUX U
3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWOJOTUH, (DPYHKIIMOHAIBHON
IPaMOTHOCTH Y€JIOBEKA JUIsl pELICHUS KU3HEHHBIX 3a/a4;

YMEHHE PacKpbIBaTh COJIEpKaHne OMOIOrMUECKUX TEPMUHOB U IOHATUN: BU]I,
MONYJISIIUS, TEHO(OH, HSBOJIONUS, ABUXKYIIME CUIIbI ((DaKTOPBI) HSBOJIIOIUH,
MPUCIOCOOJIEHHOCTh OPraHu3MOB, BHUJ000pa30BaHUE, SKOJOTUYECKUE (PaKTOPBHI,



DKOCUCTEMA, MPOAYLUEHTHI, KOHCYMEHTBI, PEAYLUEHTbl, LENUu MUTaHUS,
AKOJIOTHYECKas MpaMua, OMoreonenos, onocdepa;

yMEHUE Hu3Iaratb OWOJOTHYECKHE Teopuu (IBONMIOIMOHHAs Teopust Y.
JlapBuHa, CHHTETHYECKass TEOpUs DSBOJIONUHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apogapiieBoro cxonacrtea K. M. bapa, uepenoBaHus IIaBHBIX HaIpaBiICHUN H
nyteit aBomoruu A. H. CeseprioBa, yuenns o 6mochepe B. M. Bepuanckoro),
OTPEIENSATh TPAHUIBI UX TPUMEHUMOCTH K KMBBIM CUCTEMAM;

yYMEHUE BJIAJIETh METOJIAMU HAYYHOTO MO3HAHMS B OMOJIOTUU: HAOIIOICHUE U
OMKMCAHHE YKUBBIX CHUCTEM, IPOLIECCOB M SBJIICHUM, OpraHu3alus U IMPOBEJACHHE
OMOJIOrMYECKOT 0 IKCIIEPUMEHTA, BBIIBH)KEHHUE THIIOTE3bI, BBISIBICHUE 3aBUCHUMOCTH
MEXIYy HCCIACAYEMBIMH BEITUYMHAMU, OOBICHEHHE TMOJYUYECHHBIX pPE3yIbTaToB,
WCIIOJIb30BaHHBIX HAYYHBIX MOHSITHH, TEOPU U 3aKOHOB, YMEHHUE JI€NIATh BBIBOJIbI
Ha OCHOBAHHH MOJIYYEHHBIX PE3YyJIbTATOB;

YMEHUE BBIIEISATh CYIIECTBEHHbIE MPU3HAKU CTPOEHUS OHOJOTMYECKHX
OOBEKTOB: BHJOB, MONYJSALHA, NPOAYLEHTOB, KOHCYMEHTOB, pPEIYLEHTOB,
OMOreolleHO30B U HKOCUCTEM, OCOOEHHOCTH IIPOLIECCOB: HACIEACTBEHHOM
U3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BUAO00pa30BaHUs, MPUCHIOCOOICHHOCTU
OpPraHM3MOB, JIEHCTBUS SKOJOTMUYECKMX (PAKTOPOB HaA OpraHU3Mbl, IEepeHoca
BEIIECTB M TIOTOKA SHEPIHMH B SKOCHUCTEMAaX, AHTPONOIE€HHBIX HW3MEHEHUH B
HPKOCHUCTEMAX CBOEW MECTHOCTH, KPYroBOPOTa BEIIECTB M OHMOr€OXUMHYECKUX
IIUKJIOB B Onocdepe;

yMEHUE MPUMEHATH MOJYyYCHHbIE 3HAHUS JJIsi OOBSCHEHUS OMOJOTUYECKUX
IPOLIECCOB U SIBJICHUU, JJIsl NMPUHATHS NPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
XKU3HM C LeJbl0 o0ecreyeHus: 0e30MacHOCTH CBOEro 3[0pOBbs M 340POBBSA
OKPYXAaIOLUX JIOAEH, COOMI0IEHN HOPM IPAMOTHOTI'O MOBEJICHUS B OKPY’KaIOIIEH
OPUPOJIHON cpene, MOHMMaHUE HEOOXOIMMOCTH HCIOJIb30BaHUS JOCTHUKEHUN
COBPEMEHHOW OMOJIOTHH JIJIsl palliOHAILHOTO MPUPOOIOJIb30BAHNUS;

YMEHUE pelaTh 3JIEMEHTApHbIe OMOJOTUYECKHE 3a/layd, COCTABJISATh CXEMBbI
MepeHoca BEIIEeCTB U DHEPTUH B IKOCHUCTEMax (LIeTH MUTaHUs);

YMEHUE BBIMOJIHATh J1TA0OPATOPHBIE M MpPaKTUYECKHUe pabdoThl, COOMIOAATH
npaBuia npu padboTe ¢ ydeOHbIM 1 J1ab0paTOPHBIM 000PYI0BAHHEM;

YyMEHUE KPUTHYECKH OIICHWBATh M HWHTEPIPETUPOBATH HHPOPMAIIHIO
OMOJIOTUYECKOTO  COJEPKAaHMSI, BKIIOYAIONIYI0 TICEBJOHAYYHbIE 3HAHUS U3
Pa3IMYHBIX UCTOYHUKOB (CPEACTBA MACCOBOW MH(POpPMALIUU, HAYYHO-TIOMYJISIPHBIE
MaTepuaibl),  pacCMaTpWBaTh  TJ00aJbHBIE  DKOJOTHYECKHE  TPOOIEMBI
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOUICHUIO K HUIM COOCTBEHHYIO MO3UIHUIO;

YMEHHE CO3/1aBaTh COOCTBEHHbIE MHCbMEHHBIE M YCTHBIE COOOIICHMUS,
000011as1 6MoJIOTHYECKyt0 UHGOPMAIIUIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
MCII0JIb30BATh MOHATUIHBIN anmapat OMOJOTUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoauvecTBo yacoB DJIeKTPOHHbBIE
HanmeHoBaHue pa3/ie/ioB U TeM ungpoBbie
Ne i/l P Konrpoabnbsie IIpakruueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
bubmuorexa [JOK
1 bronori kax Hayka 2 05 https://m.edso0.ru/7f41c292
2 JKvBBIE cHCTEMBI M UX OpraHu3aIus 1 bubmmorexa [JOK
P . https://m.edso0.ru/7f41c292
bubmuorexa [JOK
X i 1
3 UMUYECKHI COCTaB M CTPOCHUE KICTKU 8 httos://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
4 XK
VSHEACSHTCIILHOCTD IICTRH 6 https://m.edsoo.ru/7f41c292
5 PazmHOXeHME 1 MHIUBUIYAIBHOE PA3BUTHE 5 1 bubnuorexa [JOK
OpraHU3MOB https://m.edsoo.ru/7f41c292
5 HacnenctBeHHOCTh M1 KBMEHYMBOCTD 3 15 bubmuorexa [JOK
OpraHu3MoB ' https://m.edso00.ru/7f41c292
7 Cenexuus opraau3mMoB. OCHOBBI 3 bubnnorexka [JOK
OMOTEXHOJIOTUHU https://m.edso0o.ru/7f41¢292
bu6mmoreka [IOK
8 Pesepsiioe Bpens 1 https://m.edsoo.ru/7f41c292
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 4



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

11 KJIACC

KonmnyecTBo yacoB DJIEKTPOHHbBIE
HauMeHoBaHUe pa3iejioB H TeM uugpoBbIe
Ne n/m P Konrpoabnsie IIpakruueckue (undpp )
NMPOrpaMMblI Bcero o0pa3oBarTejibHbIE
padoThI padoThI
pecypchl
bubnmoreka [IOK
1 C) 0 9 1
BOJIOTHORHAT DHOTOTHA https://m.edsoo.ru/7f41cc74
) BO3HHKHOBEHHE 1 Pa3BUTHE KU3HU Ha 9 05 bubmmoreka [JOK
3emie ' https://m.edsoo.ru/7f41cc74
bubnunoreka LIOK
3 OPraHH3Mbl  OKpYKAIOWas Cpeia > L https://m.edsoo.ru/7f41cc74
bubmuoreka [IOK
4 0 9
Coo0I111ecTBa M KOJIOTHUECKUE CHCTEMBbI httos://m.edsoo.ru/7fA16c74
bubmuoreka [IOK
5 P 2
C3CPBHOE BpEMA https://m.edsoo.ru/7f41cc74
OBHIEE KOJIMYECTBO YACOB I1O
- 34 0 2.5

ITPOTPAMME



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




IHOYPOYHOE IIVTAHUPOBAHUME

10 KIIACC
Koun4vecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka KonTpoabubie IIpakTuuyeckue
n/n Bcero u3yyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypchl
bubnuoreka [IOK
1 buoiiorus B cucreme Hayk 1 https://m.eds00.ru/863e6122
https://m.edso0.ru/863e632a
MeTo/1bl TTO3HAHUS KUBOM
npupojsl. [IpakTudeckas padora
2 NIj lp«Ii[IcnonFI)BOBaHHe a::II/IqHLIX 1 0.5 bubmorexa HOK
B p ' https://m.eds00.ru/863e6122
METOJIOB MPU U3YUYECHUU
OMOJIOTHYECKUX 00BEKTOBY
3 buonornyeckne CHCTEMEL, 1 bubmnoreka IIOK
MIPOLECCHI U UX U3YUYEHHUE https://m.eds00.ru/863e6564
4 XumMu4ueckuii coctaB KieTku. Boma 1 bubnuoreka [{OK
Y MUHEPAJIbHBIE COJIU https://m.eds00.ru/863e674e
bubnmorexa LIOK
5 b .C 0 1
CITH. LOCTAB I CTPOCHHE DEIKOB https://m.edso0.ru/863e6b72
DepMeHTHl — OMOJIOTHYECKHE
KaranuzaTtopsl. JlabopaTopHas
6 pabora Ne 1 «M3yuenue 1 05 bubnmnoreka [JOK

KaTaJINTUYECKOW aKTHBHOCTH
(dbepMeHTOB (Ha MpUMepe aMUIa3bl
WJIH KaTamas3bl)»

https://m.edso0.ru/863e6b72



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72

bubnunoreka LIOK

! YrieBofsL. Tt https://m.eds00.ru/863e6870
bubnunorexa LIOK
8 Hyxaentosbie kuciotsl. ATO https://m.eds00.ru/863e6d5c
9 Hcropus u meToas! u3ydyeHus Bu6mumoteka [JOK
kietku. Kinetounas teopus https://m.eds00.ru/863e6e88
10 Knerka xak nenocrtHas xxuBas
cucTema
CrpoeHnue 3ykapuoTU4eCcKOn
kieTku. JlabopaTopHas padota No 2
«M3yueHue cTpoeHus KIIETOK bubnuoreka [IOK
11 pacTeHM, KUBOTHBIX, TPUOOB U 0.5 https://m.eds00.ru/863e6ff0
OaxTepuii o1 MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716c
TOTOBBIX MUKpOIIpENapaTax u ux
OTIFICAHHEC)»
bubmmoreka IIOK
12 O6men Bemects wim MeTabosmsM https://m.eds00.ru/863e766¢
bu6mmoteka IIOK
13 Potocitnres. Xemociirres https://m.eds00.ru/863e7c98
. bubmuoreka [IOK
14 DHepreTHieckui 0omen https://m.edsoo.ru/863e7aae
JKu3HeHHBIN MK KIETKH.
Jlenenue kneTku. MuTos.
15 JlaGoparopHas pabota Ne 3 05 bu6muoreka [JOK

«Habmoenne MUTO3a B KIIETKAaX
KOHUYMKa KOpeIlIKa JyKa Ha
TOTOBBIX MUKpOIIpenapaTax»

https://m.edsoo.ru/863e7dc4



https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4

16 buocunTe3s Oenka. Peakims bubmuorexa [IOK
MaTpPU4YHOI'O0 CUHTE3a https://m.edsoo.ru/863e796e
bub6numoreka [IOK
17 T —
PaHCISILI — GHOCHHTE3 Oeiika https://m.eds00.ru/8636796e
18 Hexierounsie popmbI )KU3HU — bubnmnoreka HOK
BUPYCHI https://m.edso00.ru/863e7540
bu6nuoreka [IOK
19 DopMBI PA3MHOKEHUS OPraHU3MOB https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
bubnunoreka LIOK
20 Meii
eHos https://m.edso0o.ru/863e7f4a
OO6pa3oBaHue U pa3BUTHE MOJIOBBIX
kJeTok. OII0I0TBOPEHHE.
21 JlaboparopHuas pabota Ne 4 05 bubnnorexa [JOK
«3y4yeHne cTpoeHus MOJIOBBIX ' https://m.edso0.ru/863e81b6
KJIETOK Ha TOTOBBIX
MUKpOTIpEnapaTax»
29 WNHauBuayanbHOE pa3BUTHE bubmmnoreka HOK
OpraHu3MoOB https://m.eds00.ru/863e8436
I'enernka — Hayka o
23 HACJIEICTBEHHOCTH U bubmorexa LOK
https://m.eds00.ru/863e86f2
U3MEHYUBOCTH
3aKOHOMEPHOCTH HACJIEAOBAHUS
24 MPpU3HAKOB. MOHOTHOpHIHOE bubmmorexa [JOK
P ] puA https://m.eds00.ru/863e8878
CKpEIINBAHHE
UTHOPHUIHOE CKPEIUBaHUE.
A PI peti bubnuoreka [{OK
25 3aKOH HE3aBHUCHMOTO

HaCJICOJOBAaHUA ITPU3HAKOB

https://m.edso0.ru/863e89a4



https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4

CuenneHHoe HaclleJOBaHHUE
npu3HakoB. JlabopartopHas pabota
Ne 5 «M3yuyenue pe3ysbTaToB

bubnunorexa LIOK

26 MOHOTHOPHUIHOTO M TUTHOPHUTHOTO 0.5 https://m.edsoo.ru/863e8c60
CKpeUTUBaHMs Y Ap0o30(]HIIbl Ha
TOTOBBIX MUKPOIIpEIapaTax

97 I'eneruka moima. HacimemoBanme bubnunorexa LIOK
MPU3HAKOB, CLEIJIEHHBIX C IIOJIOM https://m.edsoo.ru/863e8c60
N3menunBocTh. HeHacnencrBeHHas
M3MEHYMBOCTb. JIJabopaTopHas

28 pabota Ne 6. 3yuenue 05 bubnnorexa [JOK
MOTU(DUKAITMOHHOW U3MEHUHUBOCTH, https://m.edsoo.ru/863e8efe
MOCTPOCHUE BAPHAIIMOHHOTO Psia
Y BapHallMOHHON KPUBON»
HacnencrBeHHass ”3BMEHUYUBOCTb.

29 JlabopaTopHnas pabota Ne 7. 05 bubnnorexa [JOK
«AHanu3 MyTamui y 1po30Quisl https://m.edso0o.ru/863e8efe
Ha TOTOBBIX MUKPOTIPEIIapaTax»

bu6nunorexa LIOK

30 Tenernia esobeta https://m.edso0.ru/863e8d78
Peseprubiit ypok. O600111eHIE TIO

31 teMe «HacnencTBeHHOCTD H
W3MEHYUBOCTH OPTaHU3MOBY

32 Cenekius Kak HayKa M TIpoIecc buGnnorexa [IOK

https://m.eds00.ru/863e9214
33 MeToap! M JOCTUIKEHUS CEJIEKIIUNA bubnunorexa LIOK

pacTeHUH U KUBOTHBIX

https://m.edso00.ru/863e9214



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214

buorexnonorus kak orpacib bubnmnoreka HOK
MIPOU3BOACTBA https://m.edso0.ru/863e9336

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34

34 0 4



https://m.edsoo.ru/863e9336

11 KJIACC

KonuyectBo yacos DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka Konrpoabnbsie IIpakruueckue
n/n Bcero u3yuyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypcbl
1 DBOJIIONHS U METOJIbI €€ U3yUCHUS 1 Bubmaorexa ITOK
https://m.edsoo.ru/863ea20e
5 Hcropus pa3Butus npeacTaBieHUR 1 bubmmoreka [JOK
00 3BOJIIOLUU https://m.edso0.ru/863e9570
bubnunoreka LIOK
3 Muipooposionts 1 https://m.edsoo.ru/863e9cle
[Tomymsius Kak sIeMeHTapHas
€IMHUIIA BUJA U SBOJIIOIHH.
4 HI2160pI;TopHI;;I pabota ;9 1 1 0.5 bubmmorexa LIOK
https://m.eds00.ru/863e99c6
«CpaBHEHUE BUJIOB 110
MOp(}oTOrHIecKOMY KPUTEPHIO»
5 JIBIDKyIIME CUITBI (RJIEMEHTapHbIE 1 bubmmnoreka HOK
(bakTOpHbl) SBOJIIOLIUU https://m.edsoo.ru/863e9da4
. bubmuoreka [IOK
6 EctectBenHsblit 0TO0p 1 €ro Gpopmbl 1 https://m.edsoo.ru/863e9ed0
Pe3ynbTaThl 3BOMIOLMN:
MPUCTIOCOOJIEHHOCTh OPraHU3MOB U
7 BU000pa3oBanue. JlabopaTopHas 1 05 bubnuotexa [JOK

pabota Ne 2 «Onucanue
MPUCTIOCOOJICHHOCTH OPTaHu3Ma U
€€ OTHOCUTEIBLHOTO XapaKTepa

https://m.edso0.ru/863e9fde



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
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https://m.edsoo.ru/863e9fde

Hamnpasnenus u nytu

bub6numoreka [IOK

8 MAaKpO3BOJIFOLIMA https://m.edsoo.ru/863e9cle
9 Heob6patumocTs 3BOTIONINH
10 WcTopus xu3Hu Ha 3emiie U
METO/JIbI €€ U3YUCHHUS
11 I'unoressl MPOUCXOKIACHUS KUZHH bubnuoreka [JOK
Ha 3emiie https://m.edso00.ru/863ea5a6
12 PazButue xu3Hu Ha 3emie 1o 3pam bubmmoreka [JOK
Y Nepuojiam https://m.edso0.ru/863ea6be
OCHOBHBIE 3TaITbl BOTIOITUU
PaCTHTEIHLHOTO U XKUBOTHOTO MHpA.
13 [IpakTuueckas padorta Ne 1 05 bubmmoreka [JOK
«M3ydyeHre HCKOIaeMbIX OCTaTKOB https://m.edsoo.ru/863ea8hc
pacTeHHii U KUBOTHBIX B
KOJUICKIIUSX
14 CoBpeMeHHas cucTema bubmuoreka [IOK
OpraHUYeCKOro Mupa https://m.edsoo.ru/863ea48e
15 DBOJTIOLIHS YEIIOBEKa bubmuoreka [{OK
(aHTpOTIOTEHE3) https://m.edsoo.ru/863eac2c
16 JIBmoxymiue cuibl (PaKTopsl) bubnuoreka [{OK
aHTPOIIOreHE3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaAUH IBOJIIOINHA
4eloBeKa
18 UYenoBeueckue packl ¥ MPUPOTHBIE bubmmoreka [JOK
aJanTaluy 4eI0BeKa https://m.edso00.ru/863eaea2
PesepBHelIit ypok. O600IIEeHHE T10
19 TeMe «BO3HUKHOBEHHE U Pa3BUTHE

JKM3HU Ha 3eMIIe»



https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2

20

DKoJ0rus Kak HayKa

Cpe,I[bI 00UTaHUS U DKOJIOTHYECKHE

bubnunorexa LIOK

21 (hakTopsI https://m.edsoo.ru/863eafec
AOGuotnueckue GaKkTopsbl.
Jlaboparopnas pabota Ne 3.
«Mopdonoruyeckue 0COOCHHOCTH

22 pacTeHUi U3 pa3HBIX MECT 0.5 bubmmorexa [JOK

https://m.edsoo.ru/863eb10e
oburanusy. JlaboparopHas pabora
Ne 4. «BnusiHue cBeTa Ha pOCT U
pa3BHUTHE YEPEHKOB KOJICYyCa)
bubmuoreka [{OK

23 buotiiccie paxtops! https://m.eds00.ru/863eb348
DKOJIOTUYECKHE XapaKTePUCTUKU
nonyisitun. [Ipaktuueckas pabora

24 Ne 2 «[Toncuér mioTHOCTH 0.5
TIOMYJISIIIAIA Pa3HbIX BUJIOB
pacTeHuin»

o5 Coo0riecTBa OpraHu3MOB — bubnnorexa [JOK
OMOoIIeHO3 https://m.eds00.ru/863eb46a

26 DKOJIOTHYECKUE CUCTEMBI bubmuorexa [IOK
(9KOCHCTEMBI) https://m.edsoo.ru/863eb46a
OcHOBHBIE TIOKA3aTENN

97 KOCUCTEMBI. DKOJIOTHYECKHUE bubmuoreka [{OK
nupaMu/ipl. CBOMCTBA SKOCHUCTEM. https://m.edso00.ru/863eb5fa
Cykueccus

28 IIpuponnbie 3KOCUCTEMBI

29 AHTpPOIIOT€HHBIE SKOCUCTEMBI


https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa

30 buocdepa — rnobanpHas 1 bubnuoreka [JOK
JKOcHUCTEMa 3eMIIn https://m.edsoo.ru/863ebb5e

31 3aKOHOMEPHOCTH CYILIECTBOBAHUS 1 bubnmnoreka HOK
ouocdepsl https://m.edso0.ru/863ebd16

32 YenosedecTBO B Onocdepe 3emin 1

33 CocyiiecTBoBaHUE TPUPOIBI U 1 bubnmnoreka HOK
YeJI0BEUECTBA https://m.edsoo.ru/863ebale
PesepBHblit ypok. O60611eHNE

34 TeMbl «CooO1iecTBa u 1
9KOJIOTHYECKHUE CUCTEMBI»

OBILIEE KOJIMYECTBO YACOB I1O 34 95

[TPOTPAMME



https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e

YYEBHO-METOJJNYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

METOIUYECKHUE MATEPHUAJIBI JIJISA YYUTEJISA

VMK: B. B.Ilaceunnka, A.A.Kamenckoro, buojorns 10-11 kmaccer - M.:
[Ipoceemienune, 2023 r

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
MHTEPHET:

1. «Enunas xomtekmust Ludposerx O6pazoBaTenpHBIX PecypcoBy (Habop
mupoBbIX pecypcoB K yueOHukam JnuHuUM [loHomapeBoit W.H.)
(http://school-collection.edu.ru/).

2. www.bio.lseptember.ru— rasera «buomorus» -npuwiokenne K «l
CEHTSIOPSI».

3. http://bio.1september.ru/urok/ -Matepuanel k ypoky. Bce pabotel, Ha
OCHOBE KOTOPBIX CO3/IaH CallT, ObUTH OMyOIMKOBaHKI B razere "buonorus".
ABTOpamu caiiTa mpojiesaHa 0oJipinas paboTa Mo CUCTEMATU3UPOBAHUIO
ra3eTHhIX cTaTed ¢ y4ETOM MIKOJIBHON Y4eOHOM MPOrpaMMBbI 10 MPEIMETY
"buonorus".

6. www.bio.nature.ru — Hay4HbIe HOBOCTH OHMOJIOTHH

7.Wwww.edios.ru — D#moc — HEeHTp AUCTAHIIMOHHOTO 00pa30BaHMs

8. www.km.ru/education - ygaeOHbIe MaTepHalIbl U CIIOBapH Ha caite «Kupwin u
Medonanii»

9. http://ebio.ru/ - Onekrponnsii y4eOHUK «buomorus». CogepXutr Bce
pazzenbl Ouojoruu: OOTAHUWKY, 300JI0THIO, AaHATOMHIO U (DU3UOJIOTHIO
YeJIOBEKa, OCHOBBI IUTOJIOTMM M TEHETHKH, HBOJIIOIMOHHYIO TEOPHUIO U
AKOJIOTHI0. MOKET ObITh PEKOMEHIOBAH YHAIIUMCSI JIsl CAMOCTOSTEIIbHOMN
paboTHI.

10.http://bird.geoman.ru/ - TTTuier

11.http://invertebrates.geoman.ru/ - Hacekomsle

12.http://animal.geoman.ru/ - XXuBoTHbie

13.http://fish.geoman.ru/ - Pe1osr

14.http://www.gbmt.ru/ - TocynapctBennsiii buonoruueckuii myseit um. K.
A. TumupsizeBa. BupryanbHble 9KCKypCHH



https://www.google.com/url?q=http://school-collection.edu.ru/&sa=D&ust=1545892944985000
https://www.google.com/url?q=http://www.bio.1september.ru&sa=D&ust=1545892944986000
https://www.google.com/url?q=http://bio.1september.ru/urok/&sa=D&ust=1545892944986000
https://www.google.com/url?q=http://www.bio.nature.ru&sa=D&ust=1545892944987000
https://www.google.com/url?q=http://www.edios.ru&sa=D&ust=1545892944987000
https://www.google.com/url?q=http://www.km.ru/education&sa=D&ust=1545892944987000
https://www.google.com/url?q=http://ebio.ru/&sa=D&ust=1545892944988000
https://www.google.com/url?q=http://bird.geoman.ru/&sa=D&ust=1545892944988000
https://www.google.com/url?q=http://invertebrates.geoman.ru/&sa=D&ust=1545892944988000
https://www.google.com/url?q=http://animal.geoman.ru/&sa=D&ust=1545892944989000
https://www.google.com/url?q=http://fish.geoman.ru/&sa=D&ust=1545892944989000
https://www.google.com/url?q=http://www.gbmt.ru/&sa=D&ust=1545892944989000

