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HOACHUTEJIBHASA 3AIIUCKA

[Ipu pazpaboTke mporpaMmbl 10 OMOJIOTMU TEOPETUUECKYI0 OCHOBY JUISl ONpEeNeHUs MOX0A0B K (hOPMUPOBAHUIO
comepkaHusi ydyeOHoro nmpeamera «buonorusi» cocTaBwiIM: KOHUENTyalbHble mnojoxkenus OIOC COO o
B3aMMOOOYCIIOBJIGHHOCTU 1I€JIEH, COJEpKaHUs, pe3yJbTaTOB OOydeHHUS ¢ TpeOOBaHUNW K YPOBHIO MOJTOTOBKHU
BBIITYCKHUKOB, TOJOXEHUS 00 OOIUX NEeNsiX M NPUHIUIIAX, XapaKTEPU3YIONIUX COBPEMEHHOE COCTOSHUE CHUCTEMBI
cpeaHero oOiiero oopa3zoBanusi B Poccuiickoit denepannn, a Takke MOJOKEHUS O crienupuke OUoIorum, e€ 3HaUeHUU B
MO3HAHUM KWBOW TPUPOJBI U OOECIEYEHUH CYIIECTBOBAHUS dYeyoBedeckoro obdmectBa. CorjlacHO Ha3BaHHBIM
MOJIOXKEHUSIM, OTIpeJIeNIEHbI OCHOBHBIE ()YHKIIMH IIPOTrPaMMBI IO OMOJIOTHH U €€ CTPYKTYpa.

[IporpamMma 1o O6mosioruu MaéT MpeacTaBiIeHUE O 1esiX, 00 oliei cTpareruu oOy4deHus, BOCIUTAHUS U PA3BUTHUS
oOydJaromuxcs cpeAcTBaMu ydueOHOro npeamera «buosorusy, onpenenser o0s3aTeabHOE MPEIMETHOE COJIEpIKAHUE, €ro
CTPYKTYpY, pacipeaesiecHue 1Mo pasjeiiaM U TeMaM, pEKOMEHIYEeMYIO TTOCJIeI0BaTeIbHOCTh U3YUEHUS Y4eOHOTro MaTepuaia
C YyuéTOM MEXKIPEIMETHBIX W BHYTPHUIIPEAMETHBIX CBS3€H, JIOTUKHM OO0pa3oBaTEIBHOTO IPOIECca, BO3PACTHBIX
O0COOCHHOCTEH 00yJaroIIuXCs.

B mporpaMmme 1o OHOJIOTHH TaK»Ke€ YUHUTHIBAIOTCS TpeOOBaHHS K IUIAHUPYEMBIM JIMUHOCTHBIM, METAIPEAMETHBIM H
OpeAMETHBIM  pe3yibTaTaM  oOydeHus B (OPMHUpPOBAHMM  OCHOBHBIX  BHJOB  y4eOHO-IO3HABAaTEIbHOM
NEATeIIbHOCTH/YIeOHBIX JEUCTBUH 00YyUaIOIIMXCS M0 OCBOSHHIO COICP)KaHM sl OMOJIOTHYeCcKOro o0pa3oBaHusI.

B nporpamme mo 6monoruu (10 xmacc, 6a30BbIii YpOBEHB) peaqn30BaH MPUHIMI MPEEMCTBEHHOCTH B HM3yUYCHHH
Ouosioruu, 6y1arogaps YeMy B HEM IpOCMaTPUBASTCS HAPABICHHOCTh HA Pa3BUTHE 3HAHUMN, CBI3aHHBIX ¢ (DOPMUPOBAHUEM
€CTECTBEHHO-HAYYHOTO  MUPOBO33PEHHUS, ILEHHOCTHBIX OpPHUEHTALMN  JIMYHOCTH, DKOJOTHYECKOTO  MBIIUICHUS,
MPEACTaBICHUH O 3JI0POBOM OOpase XHU3HU M OCpPEeKHBIM OTHOIICHHEM K OKpYKaroied mpupomHoit cpene. Iloaromy
HapsAy C W3ydeHHEeM OOIeOMOIOTUYECKNX TEOpUW, a TakKe 3HAHWM O CTPOCHUM >KMBBIX CHCTEM Pa3HOTO paHra H
CYITHOCTH OCHOBHBIX MPOTEKAIONIUX B HUX IMPOIIECCOB B MpOrpamMMe Mo OMOJIOTHH YJEICHO BHUMAHUE HCIIOh30BAHUIO
MOJIYYEHHBIX 3HAHUN B TMOBCEJIHEBHOM KW3HU IS PEIICHHUS NPUKIATHBIX 3a7ad, B TOM YHCIE: NPOPUIAKTHKU
HACJIEJICTBEHHBIX 3a00JIeBaHUN YEIOBEKa, MEAUKO-TEHETUYECKOI0 KOHCYJIbTUPOBAHUS, OOOCHOBAHUS SKOJOTHMYECKH
11eJIeCOO00pa3HOTO TIOBEJICHUS B OKpYXKAIOIIEH NPUPOTHOW Cpejie, aHajdu3a BIMSHUS XO3SHUCTBEHHOW AEATEIIHLHOCTH

YCJIOBCKAa HAa COCTOAHUC MPUPOAHBIX U HCKYCCTBCHHBIX 9KOCHUCTCM. Ycunenue BHUMaHUS K HpHKJ'IElI[HOfI HaIIPaBJICHHOCTH
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yueOHOoro mnpenmera «buonorus» MpoaUKTOBAHO HEOOXOAMMOCTHIO OOECHEUEHHUs] YCIOBUU ISl pPEIICHUs] OJHOM U3
aKTyaJIbHBIX 3a/1ay IIKOJBHOTO OMOJIOTMYECKOro 0Opa3oBaHMsl, KOTOpas Ipenanonaraet (GopMUpPOBaHUE Yy O0YyYaIOUIUXCS
CIOCOOHOCTH aIaITUPOBATHCS K U3MEHEHUSAM JUHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MUPA.

buonorus Ha ypoBHe cpeqHero o0iiero oopa3oBaHus 3aHUMAaET BakHOe MecTo. OHa oOecrnieunBaeT GOPMUPOBAHUE Y
oOydJaromuxcs TPEeACTaBICHUM O HAyYHOW KapTHHE MHUpa, pacliupser U o000IIaeT 3HaHUS O XKUBOW mpupoje, €&
OTJIMYUTENbHBIX MPU3HAKAX — YPOBHEBOW OpPTraHU3allMM U HBOJIOLMH, CO3MAaET YCIOBUS JJIS: MO3HAHUS 3aKOHOB KUBOU
npupobl, (GopMHUpOBaHUS (QYHKIIMOHATHLHONW TPAaMOTHOCTHU, HAaBBIKOB 3JI0POBOTO W 0O€30MacHOro olpasza >KHU3HH,
AKOJIOTUYECKOTO MBITIUICHUS, IEHHOCTHOT'O OTHOIIEHUS K )KMBOUW MIPUPO/IC U YETOBEKY.

Bonbiioe 3HaueHre OMOTOTUs UMEET TaK»Ke JIJIsl PEIICHUSI BOCIIUTATEIBbHBIX U Pa3BUBAIOIINX 3a/1a4 CPETHETO OOIIero
oOpa3oBaHus, colMalu3aluu obOyyaromuxcs. M3ydyenne Ouonorun obecrneunBaeT yCJIOBUS Uil  (OPMUPOBAHUS
WHTEJUICKTYaIbHbIX, KOMMYHHMKAIIMOHHBIX W HWH(GOPMAIIMOHHBIX HABBIKOB, 3CTETUYECKOM KYJIBTYpPhI, CHOCOOCTBYET
MHTErPaIMy OMOJIOTHYECKUX 3HAHUHN C MPEJICTABICHUSIMU U3 APYTUX YUEOHBIX MPEIMETOB, B YaCTHOCTH, (PU3UKH, XUMHUH U
reorpa¢uu. Ha3zBaHHbIe MOJOXKEHHUS O TNpeIHAa3HaYeHUH Yy4yeOHoro mpenMera «buosjorus» cocTaBUIM OCHOBY IS
OTIpeJIEIICHHsI TIOJIX0I0B K OTOOPY U CTPYKTYPUPOBAHUIO €r0 COACPKAHUS, IPEICTABICHHOTO B IIporpaMme 1o OUOJIOTHH.

Otbop conepxkanust yueOHoro mpenmera «buonorus» Ha 0a30BOM ypOBHE OCYIIECTBIEH C IMO3UIIMMA
KyJIbTYpOCOOOpPA3HOrO TMOJX0Ja, B COOTBETCTBUU C KOTOPHIM OOydYaromiuecs IOJDKHBI OCBOMTH 3HAHUS U yMEHWUS,
3HauMMBbIe NI GOPMHUPOBAHUA OOIIEH KyJIbTYphI, ONpENEsSIoNUe aJeKBaTHOE MOBEIACHUE YEIOBEKa B OKpYXKalollen
NPUPOJHON CpeJie, BOCTpEOOBaHHBIC B TMOBCEAHEBHOW KU3HM W MPAKTHUECKOW AesTenbHocTH. Ocoboe MecTo B ITOM
CUCTEME 3HAaHMI 3aHUMAIOT DJIEMEHTHI COJEP)KAHMSI, KOTOPBIE CIY>KaT OCHOBOM nJisi (hOpMUPOBAaHUS MPEICTABICHUN O
COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTUHE MHpPa M IEHHOCTHBIX OPUEHTAIUAX JUYHOCTH, CIIOCOOCTBYIOIINX
ryMaHU3aIuu OMOJIOTHIECKOTO 00pa30BaHMs.

CTpyKkTypupoBaHHe coJepKaHus y4eOHOro Marepuajga B MporpaMMe IO OHOJIOTHH OCYIIECTBICHO C YYETOM
MPUOPUTETHOTO 3HAYEHUS 3HAHUN 00 OTIMYHUTEITBHBIX OCOOCHHOCTSAX XKUBOW MPUPOJBI, O €€ YPOBHEBOW OpPraHU3aIluu U
ABONIOIMK. B COOTBETCTBHUM € OSTUM B CTPYKType ydeOHOro mnpeamera «bUONOTHS» BBIIEICHBI CIEAYIOIINE
conepkatenbHble TUHUN: «bronorus kak Hayka. MeTo/ibl Hay4HOTO MO3HaHus», «KieTka kak Onoiornyeckasl CHCTeMay,



«Opranu3M Kak Ouojoruueckas cucteMa», «CucreMa W MHOTrooOpa3ue OpraHuyYecKoro Mupa», «IBOJIOLUS >KUBOU
MPUPOABI», « IKOCUCTEMBI U IPUCYIIIUE UM 3aKOHOMEPHOCTH .

Ienb uzyuenust yueOHoro npeamera «buonorus» Ha 6a30BOM YpPOBHE — OBJIaJICHHE OOYYAIOUIUMUCS 3HAHUSIMU O
CTPYKTYPHO-(DYHKIIMOHATILHON OpraHu3allly KUBBIX CUCTEM Pa3HOr'0 paHra U MpuoOpeTeHHe YMEHHU UCIOIb30BaTh 3TU
3HAHUS JJIs1 TPAMOTHBIX ACHCTBUM B OTHOIICHUU OOBEKTOB KUBOW MPUPOJIBI U PEIICHUS PA3IMYHBIX )KU3HEHHBIX MTPOOJIEM.

JlocTmkeHue 1enu u3ydeHus: yueOHoro mpenmera «buonorusi» Ha 06a30BOM ypoBHE 0OeCHEeYMBAETCSI pElICHUEM
CIEAYIOIINX 3a4a4:

OCBOCHHE OOYYAIONIUMHUCS CUCTEMbl 3HAHMU O OHMOJOTMYECKUX TEOPUSIX, YUEHHUSX, 3aKOHAX, 3aKOHOMEPHOCTSX,
TUIOTE3aX, MpaBWiIaX, CIyKalluX OCHOBOU J1sl (GOPMUPOBAHUS TIPEACTABICHUNA O €CTECTBEHHO-HAYYHOU KapTHHE MUpa, O
METOJaX HayYHOTO MO3HAHUS, CTPOCHHH, MHOTOOOpa3un U OCOOCHHOCTSX JKMBBIX CUCTEM Pa3HOTO YPOBHS OpraHU3AINH,
BBIJIAIOIIUXCSI OTKPBITUSAX U COBPEMEHHBIX UCCIIEIOBAHUSIX B OMOJIOTHH;

dbopmupoBaHue y 00ydYarOIIMXCS MO3HABATEIbHBIX, WHTEJICKTYaIbHBIX U TBOPYECKUX CIOCOOHOCTEH B TpoIiecce
aHanM3a JAHHBIX O MYTSAX PAa3BUTHUS B OWMOJIOTMM HAYYHBIX B3TJS0B, UACH U MOAXOAOB K M3YUYEHUIO KUBBIX CHUCTEM
Pa3HOr0 YPOBHS OpPraHU3alINY;

CTaHOBJIEHHE y OOydYaroImuXcsi o0mIell KyiabTyphl, GyHKIMOHAIBHOW IPaMOTHOCTH, PAa3BUTHE YMEHUN OOBICHATH U
OLICHUBAThH SIBJIEHUS OKPY’KAIOIIETO0 MUpA KUBOW MPUPOABl HA OCHOBAHUU 3HAHUM U ONBITA, MOJYYEHHBIX NPU U3YYECHUU
OHOJIOTHH;

dopMupoBaHue y OOyYaroIIMXCs YMEHHMH WIUTIOCTPUPOBATH 3HAYEHUE OWOJIOTHUECKUX 3HAHWN B MPAKTHYECKOM
JESITETbHOCTH YEJI0OBEKa, PAa3BUTHU COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTHI 1 arpoOMOTEXHOIOTHH;

BOCIIUTaHUE YOEKAEHHOCTH B BO3MOXKHOCTH TIO3HAHUS YEJIIOBEKOM >KUBOW MPHUPOJIbI, HEOOXOAUMOCTH OEpekHOTO
OTHOINICHUS K HEH, COOIOIEHUSI STUIECKUX HOPM TIPH MPOBEACHUN OMOTOTHIECKUX HCCIICIOBAHUMH;

OCO3HAHHME IICHHOCTH OWOJOTHYECKUX 3HAHWM IS TIOBBIICHWUS YPOBHS OSKOJOTUYECKON KYIbTYpHI, IS
dbopMHUpOBaHUS HAYYHOTO MUPOBO33PEHUS;

MPUMEHEHUE NPUOOPETEHHBIX 3HAHMM M YMEHHN B TMOBCEIHEBHON >XW3HU [JIs OLICHKU MOCJIEACTBUM CBOEH
JESTENHPHOCTH IO OTHOIIEHUIO K OKPYXKAIOMIEH cpene, COOCTBEHHOMY 3J0POBBIO, OOOCHOBAaHHME W COOJIOJCHUE Mep
popUIAKTHUKH 3a00JICBaHU.



B cucreme cpennero obmero obpazoBanusi «buonorus», usydaemas Ha 0a30BOM YpOBHE, SIBISIETCA 00S3aTEIBHBIM
y4eOHBIM IPEIMETOM, BXOSIINM B COCTaB MPeAMETHOM 00macTu «EcTecCTBEeHHO-HAYYHBIE TTPEAMETHD.

Jlist u3ydenust Ouojaoruu Ha 0a30BOM YpOBHE CpeiHero oduiero oopasosanust orBoautcs 68 yacos: B 10 kinacce — 34
yaca (1 yac B He/1eJ10).



COILEPKAHUE OBYYEHUA
10 KVIACC

Tema 1. BuoJsiorusi Kak Hayka.
buonorus xkak Hayka. CBsi3b OMOJIOTMHM C OOIIECTBEHHBIMHU, TEXHUUYECKUMHU U JIPYTUMHU €CTECTBECHHBIMU HAyKaMH,

¢unocodueid, 3TUKON, 3CTETUKOW U mpaBoM. Ponb Ouonoruu B (OpMHUPOBAHUM COBPEMEHHOW HAy4YHOM KapTHUHBI MHpA.
Cucrema OMOJIOrMYECKUX HaYK.

MGTOIIBI MO3HAHUS KUBOM MpUpoOabL (Ha6J'IIOI[€HI/I€, OKCIICPUMCHT, OIIMCAHUC, WU3IMCPCHUC, KJIaCCI/I(l)I/IKaHI/IH,

MOJICIMPOBAHKE, CTATUCTUYECKAsi 00pabOTKa JIaHHBIX ).

JdeMoHCcTpanum:

IToptpetsr: Y. lapsun, I'. Mengens, H. K. Konsnos, JIxx. Yorcon u @. Kpuk.

Tabnuuel u cxembl: «MeToAbI MO3HAHUS KUBOU TPUPOIIBI.

JlaGopaTopHble 1 MPpaKTHYeCKHE PA0OTHI:

[Ipaktnueckas pabora Ne 1. «cnonb30BaHUE pa3IMYHBIX METOIOB MIPU U3YYEHUH OUOTOTHYECKUX OOBHEKTOBY.

Tema 2. 7)KuBble cUCTEMBbI U UX OPraHU3AIUSA.

XKusble cuctembl (OMOCHUCTEMBI) KaK MpeaMeT u3ydeHus Ouonoruu. OTIWYMe KUBBIX CHCTEM OT HEOPTraHUYECKOU

IPUPOJIBL.

CpoiicTBa OMOCHCTEeM U HX pa3HOOOpa3ue. YPOBHH OpraHM3alldd OHOCHCTEM: MOJICKYJISPHBINA, KJICTOYHBIMU,

TKAHEBBIH, OpraHU3MEHHBIN, TOMYJISIITUOHHO-BUI0BOM, SKOCUCTEMHBIHN (OMOTeOIIeHOTHYECKHI ), OnochepHBIiA.

JdeMoHcTpanum:

Tabnutel u cxembl: «OCHOBHBIE TPU3HAKH JKU3HUY, « Y POBHU OPTraHU3AINH KUBOU MPUPOJIBI.

O6opynoBanue: Mmojenb Mojekyisl JJTHK.

Tema 3. Xumnueckuii cCOCTAB M CTPOEHHE KJIETKH.

XHUMUYECKUNA COCTaB KJIETKU. XHUMHUYECKHE JIEMEHTBI: MAKpPOAJIEMEHTHI, MUKPOAJIEMEHThI. Bona u MHUHEpaIbHbIE

BCIICCTBA.

CDYHKI_II/II/I BOJAbI 1 MUHCPAJIbHBIX BCIUICCTB B KIICTKC. Hoz[z[epn(aHHe OCMOTHYECKOI0 0OajaHca.



benku. CoctaB u cTpoeHHE O€IKOB. AMHUHOKHCIOTBI — MOHOMEpHl OenkoB. He3zaMeHHMble W 3aMEHUMBIE
AMUHOKHUCIOTBI. AMUHOKHUCIOTHBIA COCTaB. Y POBHU CTPYKTYpPhI O€JIKOBOW MOJIEKYJIbI (IEpBUYHAS, BTOPUYHAS, TPETUYHAS
U YeTBEpTUYHAs CTPYKTYypa). XUMHUYECKUE CBOMCTBA OeNKoB. buomornueckue GyHKIUN OENKOB.

®depmeHTHl — OHonoruueckue katanusatopbl. CTpoeHue pepMeHTa: akTUBHBIA LIEHTP, CyOCTpaTHas crielu(UUHOCTb.
Kodepmentsl. Butamunbl. OTinuus (¢epMEHTOB OT HEOPraHUYECKUX KaTaau3aTopoB.

VYrneBosl: MOHOCaxapu bl (TK0K03a, pu003a U 1e30Kcuprb03a), qucaxapuibl (caxaposa, JaKTo3a) U MoJIMcaxapuibl
(kpaxmai, TIIMKOIeH, 11eJII0103a). bruosoruueckue pyHKIUU yrieBOI0B.

Jlununel: Tpurauuepuasl, ¢ochonunuasl, crepounbl. ['uapoduibHO-THUIPOPOOHBIE CcBOMCTBA. buonormyeckue
¢ynkuun nunuaoB. CpaBHEHHE YTIIEBOJOB, OCJIKOB U JUMUA0B KaK HCTOYHUKOB YHEPTUU.

Hyxneunossie kucnotel: JJTHK u PHK. Hykneotunbl — MOHOMEpBI HYKIEHMHOBBIX KHUCJIOT. CTpoeHHEe W (QPYHKIUU
JHK. Crpoenue u pyukiuu PHK. Bugst PHK. AT®: ctpoenue u pyHKIUU.

[HuTtonorust — Hayka o kjeTke. Kierounas teopust — nmpumep B3auMOAECHCTBUS Uael U (HaKTOB B HAYYHOM MO3HAHUU.
Metoasl U3y4eHHs KIETKU.

Knerka kak nenoctHas xuBas cucrema. O01ye npu3HaKky KIETOK: 3aMKHYyTasl Hapy»kHasi MeMOpaHa, monekyis! JJTHK
KaK FeHeTUYECKUH amlmnapaT, cucTeMa CUHTe3a OesKa.

Tunbl kneTrok: sykapuoTHueckas H npokapuotruyeckas. OCOOCHHOCTH CTPOEHHUS MPOKAPUOTUYECKOM KIIETKH.
Knerounas crenka Oakrepuil. CTpoeHHE SyKapHOTHYECKOW KIETKH. OCHOBHBIC OTJIMUUS PACTUTEIBHOW, XKUBOTHOU M
IpUOHON KIIETKHU.

[ToBepXHOCTHBIE CTPYKTYPbI KIETOK — KJIETOYHAsI CTEHKA, INIMKOKAJIUKC, UX (yHKuuu. [lnazmarnyeckas memOpaHa,
e¢ cBoiicTBa u ¢pyHkuuu. Luromnazma u e€ opranonasl. OnHomeMOpannbie opranouas! kinetku: DIIC, anmapar [Nonbmxwy,
1130CcoMBl. [IoyaBTOHOMHBIE OpraHOMIbl KJIETKU: MUTOXOHJIPUH, TUIACTUABL. [IporcX0oKaeHne MUTOXOHAPUN U TUIACTUL.
Bunel mnactun. HememOpaHHbIE OpraHOMAbI KJIETKH: pUOOCOMBI, KJIETOYHBIA LEHTP, HEHTPUOIU, PECHUYKH, KI'YTHUKU.
OyHKIMU OPraHOMJI0B KJIETKU. BKitoueHus .

Snpo — perynaTopHbli HeHTp KieTku. CTpoeHue sapa: saepHas 00010YKa, KapHoIja3Ma, XpOMAaTHH, SAPBIIIKO.
XPpOMOCOMBL.

TpaHcOpT BEMIECTB B KIIETKE.



JdeMoHcTpanum:

Iloptpetsl: A. JleBenryk, P. I'yk, T. IlIBann, M. Illneiinen, P. Bupxos, k. Yorcon, ®@. Kpuk, M. Yunkusnc, P.
®pankauH, K. M. bBap.

Huarpammel: «Pacnpenenenre XUMHYECKHX JJIEMEHTOB B HEXKUBOW Tpupojie», «PacmpeneneHne XuMHUUECKUX
3JIEMEHTOB B JKMBOU IPUPOIEN.

Tabnuuet u cxemsl: «Ileproanyeckas TadauIa XUMHUECKUX 2JIEMEHTOBY, «CTpoeHre MOJIEKYJIbI BOJIbI», «bruocuuTes
oenka», «Ctpoenue mMomekyisl Oenkay», «Ctpoenue dhepmentay, «Hyknennossie kuciotel. JJHK», «Ctpoenune mMoiaexyibl
AT®», «CTtpoeHue >yKapuoOTUYECKOW KIETKH», «CTpoeHHe >KMBOTHOU KIETKH», «CTpOEHHE pPAaCTUTEIIBHOW KIETKHY,
«CTpoeHune mpoKapruoOTUYECKON KIeTKW», «CTpoeHue sapa KIETKN», «YTIeBOAbDY, «JIunuasn.

O6opynoBaHue: CBETOBOM MHUKPOCKOII, 000py/I0BaHUE ISl IPOBE/ICHUS HAOIIOEHUN, U3BMEPEHUMN, IKCIIEPUMEHTOB,
MUKpOIIpEenapaThl paCTUTEIBHBIX, )KUBOTHBIX U OaKTEpUATIbHBIX KIIETOK.

JlaGopaTopHble 1 MPaKTHYeCKHE PA0OTHI:

JlaGopatopHast pabora Ne 1. «M3yueHue KaTaJIUTUYECKOW aKTUBHOCTH (EepMEHTOB (Ha NpHUMEpe aMuiia3bl WM
KaTasiasbl)y.

JlaGopatopnas padota Ne 2. «M3y4yeHue cTpoeHuUs: KIETOK paCTeHHM, KUBOTHBIX U OAaKTEpHil 1MOJ MUKPOCKOIIOM Ha
TFOTOBBIX MUKpOIIpENapaTax u uxX OMUCaAHUEY.

Tema 4. ’KuzneneaTeJIbHOCTL KJIETKH.

OOMeH BemiecTB, WM MeTaboIu3M. AcCUMWIALUS (TJIACTUYECKUH OOMEH) M JUCCUMMIALMS (SHEPreTUUYECKUN
00OMEH) — JIB€ CTOPOHBI €IMHOTO Mpoiiecca MeTaboau3Ma. Poib 3aKOHOB COXpAaHEHHs BEHIECTB W SHEPTUHM B TOHUMaHUU
MeTabou3ma.

Tunsl oOMeHa BemiecTB: aBTOTPOGHBIN U rereporpodHsbiid. Pons ¢pepMeHTOB B OOMEHE BEIECTB U MPEBPAIICHUH
SHEPI'UU B KIIETKE.

dorocunte3. CeroBast u TemMHOBas (a3el (oTocwHTe3a. Peaknmu dorocuaTe3a. IhPEeKTUBHOCTH (POTOCHHTE3A.
3nauenue (orocuHTE3a U KM3HU Ha 3emiie. BausHue ycnmoBuid cpeabl Ha (POTOCHMHTE3 M CIIOCOOBI TIOBBIMIECHUS €T0
MPOAYKTUBHOCTHU Y KYJIbTYPHBIX PACTEHUHU.



XeMocuHTe3. XeMOCUHTE3UPYIoLue OakTepuu. 3HAUEHUE XEMOCUHTE3a JIs )KU3HU Ha 3eMie.

DOHepreTuueckuii oOMeH B KJeTke. PaciieruieHne BeUIeCTB, BBIACICHHE W aKKyMYJIMPOBAaHHWE DHEPTUU B KIIETKE.
Oranel 3HepreTuyeckoro oomena. I'mukonus. bpoxxenue u ero Buabl. KucnopoaHoe oKUCII€HHUE, UIU KIETOYHOE JIbIXaHHE.
OxucnurensHoe pochopunnpoBanue. IPPEKTUBHOCTh SIHEPTETUUECKOTO0 OOMEHA.

Peakiiun matpuyHoro cuntesa. I'enernueckas unopmauus u JIHK. Peanuzauus renermueckoil mHdopmanuu B
kieTke. ['eneTnyeckuit ko u ero cBoiictBa. Tpanckpunuus — matpuunbiii cunte3 PHK. Tpaucnsiius — OuocunTes 6enka.
Oransl Tpancasuuu. KoaupoBanne aMuHOKHUCIIOT. Posb prubocom B OrocuHTe3e Oenka.

Heknerounsle Gpopmbl xu3Hu — BUpychl. Mctopust otkpeitust BupycoB (. U. BanoBckuii). OcoO€HHOCTH CTpOEHUS
U KU3HEHHOTO IMKJa BUpYycoB. bakrepumodaru. bone3nun pacrteHuil, >KUBOTHBIX M YEJIOBEKA, BHI3BIBAEMbIE BUPYCAMHU.
Bupyc ummynoaedunura yenoseka (BUY) — Bo3oynutens CIIN/a. O6paTHast TpaHCKPHUIILIUS, peBEpTa3a U WHTErpasa.
[IpodunakTrka pacnpocTpaHeHUs] BUPYCHBIX 3a00JI€BaHUIA.

JdeMoHCcTpanum:

IToptpetsr: H. K. Konsuos, . U. UBanoBckuii, K. A. Tumupszes.

Tabmuuet u cxembl: «Tumbl nutanus», «Metabomuzm», «MUTOXOHIpUS», «IDHEPreTHUECKU OOMeH»,
«Xmoporunacty, «Dotocunres», «Crtpoenne HHK», «Crpoenume u ¢dyHKIMOHHpOBaHUE TeHa», «CuHTE3 Oenkay,
«I"enernueckuit koa», «Bupyce», «bakrepuodarn», «Ctpoenue u xu3HeHHbIN muki Bupyca CIIM]la, 6akrepuodaray,
«Permukanusa JJTHK».

O6opynoBanue: moxaenu-ammnkanuu «Yasoenne JIHK wu Tpanckpunmms», «buocunre3 Oenka», «CTpoeHue
KJIIETKW», MOJiesIb CTpYKTyphl JJHK.

Tema 5. Pa3MHokeHHe M1 MHIUBUIYAJIbHOE PA3BUTHE OPTaHU3MOB.

Krnerounsrii ki, win >KU3HEHHBIA 1k kietku. Matepdaza u muto3. Ilporecchl, mpoTtekarmue B uHTEpda3e.
Permmukanmst — peakmusi matpuyHoro cuHTe3a JIHK. Crpoenme xpomocom. XpoMOCOMHBIH HAOOp — KapUOTHIIL.
JIMTUIONAHBI ¥ TauIOWAHBIA XPOMOCOMHBIE HaOOphel. Xpomatuisl. lluTojmormyeckre OCHOBBI Pa3MHOXKEHUS H
WHJVMBUAYAJIBHOTO Pa3BUTHS OPTraHU3MOB.

Jenenue knetku — muto3. Craguu muto3a. [Ipoueccsl, nporucxoasuiue Ha pa3HbIX CTausIX MUTO3a. buonornyeckuii
CMBICJI MUTO3A.



[IporpamMmmupyemasi ruOENb KJIETKUA — aroITo3.

®opMbl pa3MHOKEHHSI OpPraHM3MOB: Oecrojioe U ToJioBoe. Bujabl 06ecrnonoro pa3MHOXKEHHUS: JEJICHHE HaaBOE,
MMOYKOBAHHUE OJIHO- M MHOTOKJIETOUHBIX, CIOPOOOpa30BaHKe, BETeTaTUBHOE Pa3MHOKeHHE. VICKyCCTBEHHOE KIIOHHUPOBAHUE
OPraHu3MOB, €r0 3HAYEHUE NI CEIEKIIUU.

[TonoBoe pasMHOXKEHUE, €r0 OTAUYHUS OT OECIIOJIOTO.

Meito3. Craguum wmeiiosza. I[Ipoueccel, npoucxoasiiue Ha craausx wmenosa. [loBemeHue XpoMocoMm B MeHoO3e€.
Kpoccunrosep. bruonorndeckuii CMbICI M 3HAUEHUE MEH03a.

['amerorenes — mporiecc 00pa3oBaHUs MOJIOBBIX KJIETOK Y KMBOTHBIX. [10JIOBBIE JKeJie3bl: CEMEHHUKU U SIMYHUKH.
O6pa3zoBaHre W pa3BUTHE TOJOBBIX KIETOK — TaMmeT (CrepMaTo30u]l, SIMIEKIIeTKA) — CIIepMAaTOreHe3 W OBOIEHE3.
OcoOeHHOCTH CTPOCHHMS SUIEKIETOK U criepMaTo3onioB. OmiogoTBopeHue. [laprenorenes.

NunuBuayanbHoe pa3BuTue (OHTOreHe3). DOMOpHOHAIbHOE pa3BUTHE (dMOpHOreHe3). ITalbl 3MOPHUOHAIBHOTO
Pa3BUTHS y TO3BOHOYHBIX >KUBOTHBIX: APOOJIEHUE, TacTpyJsiius, opraHoreHes. [loctaomOpuoHanbHOE pa3BuTHE. THIIBI
MOCTAIMOPHOHAJIBHOTO Pa3BUTHSA: MIPSAMOE, HeNpsiMoe (JTMIMHOYHOE). BiusiHue cpepl Ha pa3BUTHE OPraHU3MOB, (aKTOPHI,
CroCOOHBIC BBI3BIBATH BPOKIAEHHBIE YPOJICTBA.

Poct u pazButue pactenuid. OHTOT€HE3 IIBETKOBOTO PACTEHUSA: CTPOCHUE CEMEHHU, CTAJIUN PA3BUTHSI.

JdeMoHcTpanum:

Tabmumpl 1 cxeMbl: «D@OpMBI Pa3MHOKEHHUS OPTaHU3MOBY», «JIBOHHOE OIIOJOTBOPEHHE y IIBETKOBBIX PACTCHHI»,
«BereratuBHOE pa3MHOXKEHHE pacTeHUi», «JlemeHue kieTku OakTepuit», «CTpoeHHE IMOJOBBIX KIETOK», «CTpoeHue
xpomMocoMmbl», «Knerounwsii uukim», «Pemmukanus HHK», «Mwuto3zy», «Menosy», «lIpsmMoe u HenpsiMoe pa3BUTHE,
«I"ameToreHe3 y MICKOMUTAIOIMINX U YeIoBeKa», «OCHOBHBIE CTAIUX OHTOTCHE3a.

O6GopynoBaHue:  MHUKpOCKOM,  MuUKporpemnapatel  «CrepMaTo30uabl  MIICKOINUTAIOIICTO»,  «SIHIeKIeTKa
MIIEKOUTaromero», «KapuoknHes B KIETKax KOpEIIKa JIyKa», MAarHUTHas MOJEIb-alllUIMKalus «JleJeHue KIeTKn,
moxenb JIHK, Mmogens metadaznoit XpoMOCOMBI.

JlaGopaTopHblie U MPpaKTHYECKUE PA0OTHI:

JlaGoparoprass pabora Ne 3. «HaOmromeHme MHTO3a B KICTKaX KOHYMKA KOpEIIKa JIyka Ha TOTOBBIX
MUKpOIIpenapaTaxy.
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JIaGoparopnas padota Ne 4. «3yueHue cTpoeHHUs MOJOBBIX KIETOK Ha TOTOBBIX MUKPOMpENnapaTax».

Tema 6. HacsieACTBEHHOCTh U HK3MEHYMBOCTH OPraHMU3MOB.

[Ipeamer u 3amgaun reHetuku. Vctopus pa3BUTUS TEHETHKHU. Polib IUTOJOTMU U SMOPHUOJIOTHU B CTAHOBIICHUHU
reHeTHKU. Bkiaa poccuiickux M 3apyOexHbIX YYEHBIX B pa3BUTUE N€HETUKH. MeTolbl TeHEeTUKU (THOPHI0T0rHYEeCKUH,
[UTOTCHETUYECKUHM, MOJEKYIIpHO-TeHeTHYeCKHil). OCHOBHBIC TEHETHYECKHE TOHATHUS. ['eHeTHdyeckass CHUMBOJIMKA,
UCITIOJIb3YEMAsl B CXEMAX CKPELIMBAHU.

3aKOHOMEPHOCTH HACJEAOBAHUS MPU3HAKOB, ycTaHOBIeHHbIe . Mennenem. MoHoruOpuaHoe ckpenmBaHue. 3akoH
eAMHO00pa3usi TMOPUIIOB MEepBOro mokojeHus. llpaBuno qomMuHMpoBaHMs. 3aKOH pacllelyieHus Npu3HakoB. ['umnoresa
guCTOTHI raMeT. [loaHOE U HEMOIHOE TOMUHUPOBAHUE.

JuruOpuaHoe cKpemuBaHUE. 3aKOH HE3aBHUCHMOTO HACIEAOBAHMS MPU3HAKOB. LlUToreHeTMueckue OCHOBBI
TUTHOPUAHOTO CKpeIIMBaHUS. AHaIM3Upyollee cKpelnuBaHue. Vcmosib30BaHUE aHATM3UPYIOMIETO CKPEIIMBAHUS IS
OTIpeJICIICHHs TEHOTHUIA OCOOH.

CuernienHoe HacjenoBaHue mpu3HakoB. Pabota T. Moprana mo CIerieHHOMY HaclieJoBaHUIO reHoB. Hapymienue
CLICIUIEHUSI T€HOB B pe3yJIbTaTe KPOCCUHIOBEPA.

XpOMOCOMHasl TEOPHUsI HACIEICTBEHHOCTH. | eHeTUUeCKHUe KapThl.

I'enetnka mosa. XpOMOCOMHOE OIpEAEIeHUE Moja. AYTOCOMBI U TOJOBBIE XPOMOCOMBI. ['OMOrameTHble U
rereporaMeTHble oprann3Msl. HacineqoBanue Npu3HaKoB, CLEIJIEHHBIX C MTOJIOM.

N3menunBoCTh. BHJBI M3MEHUMBOCTH: HEHACIIEICTBEHHAs M HACJIEACTBEHHas. Poib cpenbl B HEHACIEICTBEHHOU
U3MEHYMBOCTH. XapaKTePUCTUKA MOAUGPUKAIMOHHON M3MEHYMBOCTH. BapuwalmoHHBIN psa W BapuallMOHHAs KpHUBas.
Hopma peakuum mnpusHaka. KoinuecTBEHHbIE W KauyeCTBEHHbIE MPU3HAKM W UX Hopma peakuuu. CBoiicTBa
MOAU(PUKAIMOHHON H3MEHYNBOCTH.

HacnencrBeHHas, Wiv reHOTUITMYECKas, U3MEHUYNBOCTh. KoMOWHATHBHAS H3MEHUYUBOCTL. Mel03 M TIOJIOBOM MPOIIece
— OCHOBa KOMOMHATMBHOW W3MEHYMBOCTH. MyTalnMOHHas W3MEHUMBOCTh. Kiaccudukamus MyTamnuii: TeHHBIE,
XpPOMOCOMHBIE, T€HOMHbIE. YacToTa W mMpuYuHBl MyTanuid. MyTtareHHbsle (akTopbl. 3aKOH TOMOJIOTHYECKHX PSIOB B
HacyiencTBeHHON n3menunBocty H. 1. BaBuiosa.

Bresnepnas HacneACTBEHHOCTh U N3MEHYUBOCT.
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I'enetuka uenoseka. Kapuorun uenoexka. OCHOBHBIE METO/bl TEHETUKU YETIOBEKA: F€HEAIOTUUECKUM, OJIM3HEIOBBIH,
LIUTOT€HETUYECKUM, = OMOXMMHUYECKUM,  MOJIEKYyJsipHO-TeHeTnyeckuil.  COBpEeMEHHOE  OINpeAelIeHHEe  T'€HOTHUIIA:
MOJIJHOTEHOMHOE CEKBEHUPOBAHUE, TE€HOTUIIMPOBAHWE, B TOM uucie ¢ nomompto [II[P-ananuza. HacnencrBenHbie
3a00sieBaHUs YeJIOBEKa: TeHHbIE 00JIe3HU, O0JE3HU C HACJIEACTBEHHON MPEIpacioyioKEeHHOCThIO, XPOMOCOMHbBIE OOJIE3HU.
Comarnueckue W reHepaTuBHble MyTanuu. CTBOJIOBBIC KieTKH. [IpuHIMIBI 340poBOro obOpasza >KU3HMU, JUATHOCTHKH,
PO UIAKTUKN U JICYCHUS T€HETUYECKUX OoJie3Hel. MeMKO-TeHeTUUeCKOe KOHCYJIBTUPOBAHUE. 3HAUYEHUE MEIUIIMHCKOM
T€HETUKH B TIPEAOTBPAIICHUH U JICUCHUH TeHETHYECKUX 3a00I€BaHMI YEII0OBEKa.

JdeMoHcTpanum:

[Hoptpetsi: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B. Tumodees-Pecosckuii, H. 1. BaBunos.

Tabmuipl u cxembl: «MOHOTHUOPUIHOE CKPEIIMBAHUE U €T0 [IUTOTCHETHYECKAs OCHOBAY, «3aKOH PACIICTUICHUS U €TO
IIUTOTCHETUYECKasi OCHOBa», «3aKOH YHMCTOTHI TameT», «JlurmbpupHoe ckpemuBaHue», «lluTomorudyeckue OCHOBBI
JTUTHOPHUIHOTO CKpenuBaHus», «Meio3y», «B3zaumojaeicTBue ajieqbHBIX TEHOBY», «l'eHeTWdyeckue KapThl PaCTCHUI,
KUBOTHBIX U 4YEJIOBEKa», «l'€HeTHKa monay, «3aKOHOMEPHOCTH HACIEIOBaHHUs, CLUEIUIEHHOrO ¢ MoJioM», «KapuoTursl
YyelloBeKa W JKUBOTHBIX», «Buasl u3MeHUHMBOCTHY», «MoaudukannoHHas HW3MEHUMBOCTH», «HacnemoBanme pesyc-
dakropa», «I'eHeTuka rpymi KpoBu», «MyTalmoHHasi K3MEHYUBOCTHY.

O6opynoBanue: Monaenu-anuiMkauuu — «MoHoruOpUAHOE  CcKpemuBaHue», «HemomHoe  JOMHUHHpPOBaHUEY,
«durubpugnoe ckpenmBanuey, «llepekpéct xpoMocom», MUKPOCKOIT M MUKpoIipenapar «Jpo3oduna» (Hopma, MyTanuu
(bopMBI KPBIIILEB M OKPACKH TeJia), TepOapuii «I"opoxX MoceBHOM.

JlaGopaTopHble M MPaKTUYeCKHE PA0OTHI:

JlaGopatopHast pabora Ne 5. «M3yueHue pe3ynbTaTOB MOHOTHOPUIHOTO U JUTHOPHIHOTO CKPEIIUBAHUS Y
Ipo30(HITBI Ha TOTOBBIX MUKpPOIIpEnapaTax».

Jlabopatopnas padota Ne 6. «M3ydenue monudukanmoHHOW M3MEHYMBOCTH, MOCTPOCHUE BAPUAIMOHHOTO psla U
BAPHUALIMOHHOW KPUBOI».

Jlaboparopnas padbora Ne 7. «AHanu3 MyTauuil y Apo30(puibl Ha TOTOBBIX MUKpOIIpenapaTax».

[Tpaktrueckas padota Ne 2. «CocraBiieHHE U aHAJIU3 POJIOCIOBHBIX YETOBEKAY.

Tema 7. Ceneknusi opranuzMoB. OCHOBbI OMOTEXHOJIOTH M.
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Cenexuusi Kak Hayka M IMPOLECC. 3apOoXKIACHUE CeNeKUUH M aoMmectukauus. Yuenue H. . BaBunoBa o meHtpax
MPOUCXOXKJCHUS W MHOrooOpasusi KyJbTYpPHBIX pacTeHuU. LIeHTphl NpoUCXOkKACHUS AOMAIIHUX KUBOTHBIX. CopT,
nopoja, mTaMm.

CoBpeMeHHBIE METOJIbI CEJICKIIMU. MacCcoBbI M MHAMBUIYAIbHBI OTOOPHI B CEJCKIMH PACTEHUM U KUBOTHBIX.
OueHka sKkcTepbepa. bau3koposicTBEHHOE CKpelmuBaHue — MHOpuAWHT. Uunctas nuHusg. CKpelluBaHUE YUCTHIX JTUHUM.
I'eTeposuc, nnu rubpuaHas cwia. HeponcTBenHoe ckpemuBanue — ayTopuaunar. OTaai€éHHas rTuopuan3anus u e€ yCrexu.
HckyccTBEHHBIM MyTareHe3 ¢ TOJYyYEHUE TMOJUIUIOWAOB. JIOCTMKEHMS CEJNEKIMU PACTEHUM, JKUBOTHBIX W
MUKPOOPTraHU3MOB.

buotexHonorus kak oTpacib Mpou3BOACTBA. ['eHHas WHXEeHepus. JTamnbl co3naHuss pexomOuHantHoi JIHK wu
TpaHCT€HHBIX opraHu3MoB. Kietounas nHxeHnepus. Kietounble KyabTypbl. MUKPOKIOHAIBHOE PA3MHOXKEHHUE PACTECHUIA.
KiionupoBaHue BBICOKONPOAYKTHUBHBIX CEIBCKOXO3SMCTBEHHBIX OPTaHU3MOB. DKOJOTUYECKHE U ATHYECKHE MPOOJIEMBI.
I'MO — renetndecku MOIU(PUITUPOBAHHBIE OPTAaHU3MBI.

JlemoHcTpanumu:

[Toptpetsr: H. . BaBunos, . B. Muuypum, I'. [I. Kapneuenko, M. ®. lBaHOB.

Tabnmuupt u cxembl: kapta «LIeHTpbl TPOMCXOXKIEHHUS U MHOro0Opasusi KyJIbTYpHBIX pacTeHui», «Ilopossl
JIOMAIIIHUX XUBOTHBIX», «CopTa KyJIbTYpPHBIX pacTteHui», «Otnanéunas rubpuausanus», «Paborsl akagemuka M. O.
WanoBay, «llomumnounusa», «OObekThl  OuoTexHonorum», «Kierounsle  KymbTypbl U KIOHHPOBAHHUE,
«KoHCTpyHpOBaHUE U MIEPEHOC TEHOB, XPOMOCOM)).

O6opynoBaHue: MyJSDKM TUIOJAOB M KOPHEIUIONOB IUKHX (GOpM M KYJIBTYPHBIX COpPTOB pacTeHUl, repOapuii
«CenbCKOX03IICTBEHHBIE PACTCHUS».

JlabopaTopHble M NpaKkTU4ecKne padoThbI:

Okckypcusi «OCHOBHBIE METOJbI UM JTOCTUKEHHUS CENEKIHUH PACTEHUN WM >KUBOTHBIX (HA CEJIEKIHOHHYIO CTaHIIMIO,
IeMEHHYIO (GepMy, COPTOUCIBITATENIBHBIA yY4acTOK, B TETUIMYHOE XO3SMCTBO, JTAOOpaTOPUIO arpoOyHUBEPCUTETA WIIH
Hay4YHOTO IICHTPA)».
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INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA TPOI'PAMMBI 110 BUOJIOTI'MU HA BA3OBOM YPOBHE
CPEJHEI'O OBILIEI'O OBPA30BAHUA
Cornacio ®I'OC COO, ycraHaBnMBaloTCid TpeOOBaHUS K pe3yJbTaTaM OCBOEHHUS OOYy4alolUMHUCS MPOrpaMm
cpenHero oomiero o0pa3oBaHus: JUYHOCTHBIM, METAIPEIMETHBIM U IIPEIMETHBIM.

JINYHOCTHBIE PE3YJIBTATBI

B cTpykType JIMUYHOCTHBIX pE3yJbTATOB OCBOEHUS mpeameTa «buosorusy BbIAEIEHBI CIEAYIONIME COCTABISIONIUE:
OCO3HAaHHWE OOYYAIOIIMMHCS  POCCHUMCKOW  TIpakJIaHCKOW  HWJACHTUYHOCTM — TOTOBHOCTHU K  CaMOpPa3BUTHIO,
CaMOCTOSITEJIbHOCTH U CaMOOIPEICTICHUI0, HAJTUYMe MOTHUBAIIMKM K OOYUYEHUIO OMOJIOTHH, IIEJICHANPABICHHOE Pa3BUTHE
BHYTPEHHUX YOCXKJCHUN JIMYHOCTH HA OCHOBE KIIOYEBBIX IIEHHOCTEH W HMCTOPUYECKUX TPaAUIUNA PpPa3BUTHUS
OMOJIOTMYECKOTO 3HAHMs, TOTOBHOCTh M CIIOCOOHOCTh OOYYArOIIMXCS PYKOBOJICTBOBAaTHCS B CBOEH JEATEIBLHOCTU
IIEHHOCTHO-CMBICJIOBBIMH YCTAaHOBKaMH, MPUCYITUMH CUCTEME OMOJIOTMYECKOTO 00pa30BaHUs, HAIMYHUE DKOJIOTHUYECKOTO
IPaBOCO3HAHMS, CIOCOOHOCTU CTaBUThH 1€ U CTPOUTH )KU3HCHHBIC TJIAHBI.

JIMYHOCTHBIC PE3yIbTaThl OCBOSHUS TpeaMeTa «bHuoIorusy JOCTHTAaIOTCA B €IMHCTBE yU4eOHOW M BOCIHTATEIIHHOM
NEATEIBHOCTA B COOTBETCTBUU C TPAAULMOHHBIMU POCCUUCKUMHU COLUUOKYJIBTYPHBIMU, HCTOPUUECKHUMH M JTyXOBHO-
HPaBCTBEHHBIMU 1IEHHOCTSMH, IPUHATHIMU B OOIIIECTBE MPAaBUIAMU U HOPMaMHU IMOBEJEHUS U CIIOCOOCTBYIOT MpOIleccam
CaMOIIO3HAaHMS, CAMOBOCIIMTAHUS U CAMOPA3BUTHUSA, PA3BUTHUS BHYTPEHHEH MO3ULIMHU JIUYHOCTH, MATPUOTU3MA, YBAKECHUS K
3aKOHY W IIPaBOIOPSIKY, YEJIOBEKY TpyAa W CTapIIeMy IOKOJCHUIO, B3aMMHOTIO yBa)K€HHUs, OCpEKHOTO OTHOIIECHUS K
KYJIbTYPHOMY HACJIEUIO U TPAAULIMIM MHOTOHAIIMOHAIIBHOTO Hapoaa Pocculickoit denepanuu, IpUpoie U OKpYKaroIIeH
cpene.

JIM4HOCTHBIEC PE3yIBTAaThl OCBOCHUS y4eOHOTO MpeaMeTa «bromorusy A0mKHBI OTPakaTh TOTOBHOCTh U CTOCOOHOCTH
00ydJaromuxcss PYKOBOACTBOBATHCSA C(HOPMUPOBAHHONW BHYTPEHHEH IIO3MIIMEH JIMYHOCTH, CHCTEMOM II€HHOCTHBIX
OpUEHTAIM{, TO3UTHUBHBIX BHYTPEHHUX YOEXKICHHH, COOTBETCTBYIOIIUX TPAAUIIMOHHBIM IIEHHOCTSIM POCCHICKOTO
oO0IIecTBa, paclupeHne KU3HEHHOTO OIBITAa M OMbITa NEATeTLHOCTH B MPOIECCE PEaM3alii OCHOBHBIX HAIpPaBICHUI
BOCIUTATEIIBHOUN AEATEIIBHOCTH, B TOM YHCJIE B YACTH:

1) rpaaaHCKOTro BOCIIUTAHUS:
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c(hOpMUPOBAHHOCTh TPAXKIAHCKOW MO3UIIMU 00YYAIOIIETOCS KaK aKTUBHOT'O M OTBETCTBEHHOTO UJIEHA POCCUUCKOTO
o011ecTBa;

OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX MPaB M 00s3aHHOCTEHN, YBAKEHHUE 3aKOHA U MPABOMOPS/IKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOW AEATENbHOCTU MPHU CO3JaHUU YYEOHBIX MPOEKTOB, PEIICHUH Y4YEOHBIX U
MMO3HABATEIBHBIX 3a/1a4, BHITIOJHEHUN OMOJOTMYECKUX IKCTIEPUMEHTOB;

CIOCOOHOCTH OMpPEEsATh COOCTBEHHYIO MO3UIIMIO TTO OTHOIIICHUIO K SIBJICHUSM COBPEMEHHOMN KU3HU U OOBIACHSTH €€;

yMEHUE YYHUTHIBATH B CBOUX JCHCTBUSIX HEOOXOJIUMOCTh KOHCTPYKTHBHOTO B3aMMOJACHCTBUS JIIOJACH C pa3sHbIMU
yOXKICHUSIMU, KYJIbTYPHBIMU IIEHHOCTSMH U COIUATBLHBIM TTOJIOKEHUEM;

FOTOBHOCTh K COTPYAHUYECTBY B TIPOIIECCE COBMECTHOIO BBINMOJIHEHUS] Y4YEOHBIX, TIO3HABATEIbHBIX W
UCCJIEOBATEIBCKUX 3a/a4, YBAXKUTEIHBHOTO OTHOIICHUS K MHEHHIO ONIMOHEHTOB MPH OOCYXKJICHUU CIIOPHBIX BOIMPOCOB
OMOJIOTMYECKOTO COEPIKAHUS;

TOTOBHOCTh K TYMaHUTAPHOUN U BOJIOHTEPCKOH JEATETLHOCTH;

2) NaTPUOTHYECKOT0 BOCTIMTAHMS:

c(hOpMHUPOBAHHOCTh POCCUICKOMN IpakIaHCKOW UACHTUYHOCTH, MATPUOTU3MA, YBAXKEHHSI K CBOEMY HapoJly, YyBCTBa
OTBETCTBEHHOCTH Tiepes] PoMHOM, ropIoCTH 3a CBOM Kpaid, cBOI0 Po/iMHY, CBOIl SI3BIK U KYJIBTYPY, POILIOE U HACTOSIIEE
MHOT'OHAIIMOHAJIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOLIEHHE K MPUPOJHOMY HACIEAUI0O W MaMSATHUKAM MPUPOJbI, NOCTHXEHUsM Poccun B Hayke,
UCKYCCTBE, CIOPTE, TEXHOJIOTUAX, TPYIIE;

CIIOCOOHOCTh OIIEHMBATh BKJIAJ POCCUUCKUX YUYEHBIX B CTAHOBJICHHE W Pa3BUTHE OMOJIOTMH, TOHMMAHHS 3HAYCHUS
OMOJIOTHY B TTO3HAHUM 3aKOHOB MPUPOJIBI, B )KU3HU YEJIOBEKA M COBPEMEHHOTO 00IIEeCTBa;

uzeitHas yoexaEHHOCTh, TOTOBHOCTH K CIY)KeHHIO U 3anuTe OTeuecTBa, OTBETCTBEHHOCTH 3a €ro CyAb0y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAHMUE JYXOBHBIX EHHOCTEN POCCUUCKOr0 HApOa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITHUYECKOTO TTOBEICHUS;

COCOOHOCTh OILICHWBATh CUTYallUI0 W MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOpPAJIbHO-
HPaBCTBEHHbIE HOPMbI U IEHHOCTH;
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OCO3HAHME JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMUYMBOTO OYyAYLIEro;

OTBETCTBEHHOE OTHOIICHHWE K CBOMM POJMTENSIM, CO3JaHUI0O CEMbU Ha OCHOBE OCO3HAHHOTO MPUHSITHUS IEHHOCTEU
CEMENHOM KU3HU B COOTBETCTBUU C TpaauLIMAMU HapoaoB Poccuu;

4) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

ACTETUYECKOE OTHOILICHHE K MHUPY, BKIIOUAsl 3CTETUKY ObITa, HAYYHOTO M TEXHUUYECKOTO TBOPYECTBA, CIIOPTa, TPY/a,
00I111eCTBEHHBIX OTHOIICHU;

MOHUMAHHUE SMOIIMOHAJIBHOTO BO3JICUCTBUS KUBOU MPUPOJBI U €€ IICHHOCTH;

TOTOBHOCTh K CaMOBBIPQXEHHUIO B Pa3HBIX BUJIaX HCKYCCTBA, CTPEMJICHUE IMPOSIBIATH KayecTBa TBOPUYECKOM
JTUYHOCTH;

5) pusnyeckoro BocnuTaHus, GOPMHUPOBAHNS KYJIbTYPbI 310POBbSI M IMOIUOHAIBHOI0 0JIATOTIOJTYYHA:

NOHMMaHWEe M peaiu3alus 3J0poBoro M 0Oe3omacHoro oOpasza >KuM3HM (340pOBOE MMHUTAaHHE, COOJIIOJICHHE
TUTUEHUYECKUX TPABUJI U HOPM, COQITAaHCUPOBAHHBIN PEXKUM 3aHATHH U OTIbIXa, PEryispHas (u3HMdecKas aKTUBHOCTS),
0epe’KHOT0, OTBETCTBEHHOT'0 ¥ KOMIIETEHTHOT'O OTHOIIIEHUS K COOCTBEHHOMY (PU3MUECKOMY U TICUXHUYECKOMY 3/I0POBBIO;

NOHMMAaHUE IIEHHOCTH NPaBWJI WHAMBUAYATbHOTO M KOJJIEKTUBHOTO O€30MacHOTO TOBEICHHUS B CHUTYaIUsX,
YIPOKAIOLIKX 3I0POBBIO U )KU3HHU JIIOCH;

OCO3HAHME MOCJIEJACTBUI U HEMPUATHS BPEIHBIX MIPUBBIUEK (YIOTPEOIEHUS aTKOT0JIs, HAPKOTUKOB, KypEHUs);

6) Tpy10BOr0 BOCIMTAHMS:

TOTOBHOCTH K TPY/y, OCO3HAHUE [IEHHOCTH MacTepCTBa, TPYA0II00HE;

TOTOBHOCTh K AaKTUBHOW JEATEIbHOCTH TEXHOJOTHYECKOW W COIMAIbHOM HANpPaBICHHOCTH, CIIOCOOHOCTH
MHULUHUPOBATH, INIAHUPOBATH U CAMOCTOSITENIbHO BBITIOIHATH TAKYIO JEATEIbHOCTD;

WHTEPEC K pa3IMYHbIM chepam npodeccHoHaIbHOM NeATeIbHOCTH, YMEHHE COBEpIIaTh OCO3HAHHBIN BEIOOD Oyayien
npodeccun u peaan30BbIBATH COOCTBEHHBIC KU3HECHHBIE TUTAHBI;

TOTOBHOCTH M CTIOCOOHOCTh K 00pa30BaHUIO0 U CaMOOOPA30BAHUIO HA MPOTSKEHUH BCEH KU3HU;

7) 3K0JIOrM4eCKOro BOCIIMTAHMS

AKOJIOTMUYECKU 11e71ec000pa3HOe OTHOUIEHUE K MPUPOJI€ KaK HCTOYHHUKY KM3HU Ha 3eMJiie, OCHOBE €€ CYIIECTBOBaHMUS;
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MOBBILLIEHUE YPOBHS 3KOJOTMUYECKOW KYyJIbTYpbl: MPUOOPETEHUE OIbITa IUIAHUPOBAHUSA IOCTYNKOB U OLIEHKH HX
BO3MOXHBIX MOCJIEICTBUM JIJIs1 OKPY KaIOLIEN Cpeibl;

OCO3HaHME II100aJIBbHOTO XapakTepa IKOJIOTHUECKUX MPoOIeM U MyTel UX PEeIIeHHUS;

CIIOCOOHOCTh MCIOJI30BaTh MPUOOpETaeMble NMPU U3yYEHUHU OMOJIOTHMU 3HAHUA U YMEHHUS IpPHU PEIICHUH MpoOieM,
CBSI3aHHBIX C PAIlMOHAJIBHBIM IPHUPOAOINOIb30BaHUEM (COOJIIOIEHUE MPABUI MOBEJAEHUS B MPUPOJE, HANPABICHHBIX Ha
COXpaHEHHE PaBHOBECHS B IKOCUCTEMAX, OXpaHy BUOB, 3KOcHCTEM, Onochepsl);

AKTUBHOE HEMpUSATHE JEUCTBUM, MPUHOCALIUX BpEl OKpYKAloUlell NpUpPOAHOW cpele, yMEHHE NpPOrHO3UMpPOBAThH
HEeOJIaronpusATHBIE YKOJIOTHUECKHUE MOCIEACTBUS IPEANPUHUMAEMbIX IEUCTBUNA U MTPe0TBpaIaTh UX;

HaJM4YKUe Pa3BUTOTO HKOJOTHYECKOTO MBILIJICHUS, SKOJIOTHYECKON KYIbTYpPHhI, OINbITa AEATEIbHOCTH 3KOJIOTHYECKON
HAIPaBJICHHOCTH, YMEHHSI PYKOBOJCTBOBATHCS MMHU B TO3HABATEIbHOM, KOMMYHMKATUBHOW M COLMAJIBHOM TNpaKTHKE,
TOTOBHOCTH K YYaCTHIO B MPAKTHYECKON EATEIbHOCTH SKOJOTUYECKON HAIIPABICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMSA:

c(hOpMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAYKU U OOIIECTBEHHOM
NPAaKTUKHU, OCHOBAHHOT'O HA JIUAJIOTe KYJIbTYp, CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJIUKYIBTYPHOM MUPE;

COBEPIICHCTBOBAHUE S3BIKOBOM M UYMTATENBCKOM KYJIbTYphl KaK CpPEICTBA B3aUMOJEUCTBUS MEXKIY JIOABMU H
NO3HaHMS MUPA;

MOHUMaHue crenuuku OMOJOTMU KaK HayKd, OCO3HaHUs e€ poiu B (DOPMUPOBAHUHM PAIIMOHATBHOTO HAYyYHOTO
MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO TPEACTABICHUS 00 OKpYXAIoleM MHpE KaK O EJUHCTBE MPUPOJABI, YEJIOBEKa H
o011ecTBa, B MO3HAHUU MPUPOAHBIX 3aKOHOMEPHOCTEH U PEIICHUH MPOOJIEM COXpaHEHUS MMPUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTh B 3HAYUMOCTH OMOJIOTUH JUIsI COBPEMEHHOM ITMBUIM3AIMK: 00ECTICUCHUS] HOBOTO YPOBHS Pa3BUTHS
MEIUIMHBI, CO3JAaHME TNEePCHEKTUBHBIX OHWOTEXHOJIOTUH, CIIOCOOHBIX pelIaTh pecypcHble MpoOJeMbl Pa3BUTHS
YeJI0BeUeCTBa, MOMCKa IMyTel BbIXOAa U3 INI0OATBHBIX SKOJIOTMUECKUX MpobieM u obecreueHus nepexoa K yCTOUNYUBOMY
Pa3BUTHIO, PAIIMOHATFHOMY HCIIOJIB30BAHUIO MPUPOTHBIX PECYPCOB U (HOPMHUPOBAHUIO HOBBIX CTaHAPTOB JKU3HH;

3aMHTEPECOBAHHOCTh B IMOJIYYCHUU OMOJIOTMYECKUX 3HAHUN B LENSIX MOBBIIIEHUS OOIIEH KyJIbTyphl, €CTECTBEHHO-
HAy4YHOW TPAMOTHOCTH, KaK COCTAaBHOW dYacTW (PYHKIIMOHAIBHOW T'PaMOTHOCTH oOOydaromuxcs, (GopmMupyemon mnpu
M3y4eHUH OMOJIOTHH,
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MMOHUMAaHHE CYIIHOCTH METOAOB IMO3HAHUS, UCIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTU HCIOJIb30BATh
MoJIydyaeMble 3HAHUS JJIA aHaIu3a U OOBACHEHUS SIBICHUN OKPYXAIOIIEr0 MUpa U MPOUCXOASIIUX B HEM H3MEHEHUH,
yMeHHUe JenaTh 000CHOBAHHBIC 3aKJIIOUYEHUS HA OCHOBE HAYYHBIX (DaKTOB U MMEIOIIMXCS JTAHHBIX C IIEJIBI0 MOTyYEHHS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENILHO HCIOJIb30BaTh OWOJIOTUYECKUE 3HAHUS JUIS pEIIeHUs MpobiieM B peabHBIX
KU3HECHHBIX CUTYyalUsIX;

OCO3HAHUE IIEHHOCTM HAYYHOW [I€SITEIbHOCTH, TOTOBHOCTH OCYIIECTBIJISITh MPOEKTHYIO M MCCIEIOBATENHCKYIO
NEATENbHOCTh MHAUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTh K HEMPEPHIBHOMY 00Pa30BaHHIO U caMOOOpa30BaHUIO, K AKTUBHOMY TMOJTYyUYEHHIO HOBBIX
3HAHUH 1O OMOJIOTHH B COOTBETCTBUH C )KU3HCHHBIMH MOTPEOHOCTSIMH.

METAIIPEMETHBIE PE3YJIBTATHI

MeranpeaMeTHbIe Pe3yiabTaThl OCBOCHUS ydeOHOro mipeamera «buosiorus» BKIIOYAKOT: 3HAYMMBIC IS
dbopMupOBaHUS MHUPOBO33PEHUS OOYYAIOMIUXCSA MEXKIUCHHUIUTMHAPHBIE (MEXKIpPEIMETHBIE) OOIICHAYYHBIC TTOHATHS,
OTpaXKaroIINe MEJOCTHOCTh HAYUYHONW KApTHHBI MHpa M CIeNU(PUKY METOIOB MO3HAHUS, HCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax (BEIeCTBO, PHEPTHs, SIBJIECHUE, MPOIECC, CUCTeMa, HAy4YHbIH (akT, MPUHIIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHs, HCCICIOBaHKWE, HAOIIOICHUE, W3MEpPEHHe, DSKCIIEPUMEHT U JPYTHX), YHHUBEpCaJIbHbIE Y4YeOHBIC JeHCTBUS
(mo3HaBaTeNbHBIC, KOMMYHHUKAaTHBHBIC, PETYISTUBHBIC), oOecrneunBaromue GopMUpoBaHHWE  (PYHKIIMOHAIBHOM
TPAMOTHOCTH W COIIMAJIBLHON KOMIIETCHIIMM OOYYarONIUXCs, CIOCOOHOCTh OOYYaKOIIMXCS HMCIOJb30BaTh OCBOCHHBIC
MEXIUCIUIUIMHAPHBIE, MHUPOBO33PCHUYECKUE 3HAHWUS W YHHBEpPCaJIbHbIC Y4YeOHBIC JECHCTBHS B IIO3HABAaTEIbHOH U
COLMAJIbHOM MTPAKTHKE.

MeranpeaMeTHbIC Pe3yIbTaThl OCBOSHUS IMPOTPaMMBI CPETHETO 001Iero o0pa3oBaHus JOJDKHBI OTPaKaTh:

OBJaieHMe YHHBEPCAJbHBIMHU Y4€OHBIMU MO3HABATEIbHBIMHM JI€HCTBUSIMU:

1) 6a30BbIe JJOTHYECKHE TeHCTBUS:

CaMOCTOSITEILHO (hOPMYIIMPOBATH M aKTYaTU3HPOBATH MPOOJIEMY, paCCMaTPUBATh €€ BCECTOPOHHE;
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UCIOJb30BaTh IMPU OCBOCHUM 3HAHUW MPUEMBI JIOTUYECKOTO MBIIUICHHUS (aHalu3a, CHUHTE3a, CpaBHEHWS,
Kiaccudukanuu, 0000IIEeHHs), PAaCKPHIBATh CMBICI OWOJOTUYECKUX TOHSATUN (BBLACISATH UX XapaKTEpPHbIE MPU3HAKU,
yCTaHABIIMBATh CBSI3U C IPYTUMHU MOHSITUIMHU);

OTpEeNeNATh IEIN JEATeNbHOCTH, 3aJaBas IMapaMeTpbl U KPUTEPUH HUX JOCTHKEHHUS, COOTHOCUTH PE3YJIbTaThl
NESATENIbHOCTH C MTOCTABICHHBIMHU HIEJISIMU;

HCIIOJIb30BaTh OMOJIOTMYECKUE MOHSITHS JJIsl OObSICHEHUS (PAKTOB U SIBJICHUMN KUBOU MPUPOJIBL;

CTPOUTH JIOTUYECKHE PACCYXKJCHUS (MHIYKTUBHBIC, ACAYKTHUBHBIC, [0 aHAJIIOTHH), BBISBISATH 3aKOHOMEPHOCTU H
MPOTUBOPEUHUS B PACCMATPUBAEMBIX SIBJICHUSAX, (POPMYIUPOBATH BHIBOJIBI U 3AKIIOUCHHUS;

MIPUMEHSITh CXEMHO-MOJIETILHBIE CPEJICTBA JIJIsl MPEJICTABICHUS CYIIECTBEHHBIX CBSI3€M W OTHOIIEHUNM B M3y4aeMBbIX
OMOJIOTMYECKUX OOBEKTaX, a TakKe MNPOTHUBOPEUYMM pPA3HOrO poja, BBIABICHHBIX B PA3IUYHBIX WH(POPMAITMOHHBIX
UCTOYHHKAX;

pa3pabaTbiBaTh IJIaH PEIICHUs] MPOOJIeMbl C YYETOM aHajln3a HUMEIONIMXCS MaTepUaJbHBIX W HEMaTepUaTbHBIX
peCypcoB;

BHOCUTH KOPPEKTHUBBI B JI€ITEIBHOCTb, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LEJSAM, OLEHUBAaTh PHUCKHU
NOCJIEICTBUM AEATEIbHOCTH;

KOOPJUHUPOBATH M  BBIMIOJHATH Pa0OTy B YCIOBHSX PpPEATbHOTO, BHUPTYAIBHOTO M KOMOWHHUPOBAHHOTO
B3aUMOJICHCTBUS;

pa3BHUBAaTh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUH KU3HEHHBIX MPOOJIEM.

2) 6a30BbIe HCCJIEN0BATEIbCKIE TeHCTBUS:

BJIA/ICTh HABBIKAMHU Y4E€OHO-HCCIIEIOBATEIBCKON W TMPOCKTHOM NESITeNbHOCTH, HaBBIKAMH pa3peuieHus mpoOsem,
CIIOCOOHOCTBHIO M TOTOBHOCTHIO K CaMOCTOSITEIbHOMY TIOMCKY METOJOB PEIICHHS MPAKTHYECKUX 3a/lad, MPUMEHEHUIO
Pa3IMYHBIX METOJIOB MO3HAHUS,

UCIIOJIb30BaTh PA3JIUYHBIE BUABl JIEITEIBHOCTH MO TMOJIYYEHHI0O HOBOI'O 3HAHUS, €ro WHTEPHpETaluH,
mpeo0pa3oBaHUIO U MPUMEHEHHUIO B YUEOHBIX CUTYAIHMsIX, B TOM YHCIIE TIPH CO3/IaHUN YI€OHBIX U COIMAIBHBIX MPOEKTOB;

(dbopMHUpOBaATH HAYYHBIN THIT MBITIUICHHS, BJIaJIETh HAYYHON TEPMHUHOJIOTHEN, KITFOUEBBIMU MTOHATHAMHU W METOJaMU;

CTaBUTH U (HOPMYIHUPOBATH COOCTBEHHBIC 3a7]a4H B 00Pa30BATEIILHON JACATEIHPHOCTH U KU3HCHHBIX CUTYAIUX;
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BBISIBIISITh TIPUYUHHO-CIICJICTBCHHBIE CBSI3U W aKTyaJU3UPOBATh 3374y, BBIIBUTATh TUIIOTE3Y €€ PEIICHUS, HAaXOAUTh
apryMEHTHI JUIsI IOKAa3aTeIbCTBA CBOMX YTBEPIKICHUM, 3a1aBaTh MApaMeTPhl U KPUTCPUHU PEIIICHHUS,

aHAM3UPOBATh IMOJTYYEHHBIC B XOJAC PEIICHUS 3aJladyd pPe3yJbTaThl, KPUTHYECKH OICHUBATh MX JOCTOBEPHOCTH,
MIPOTHO3UPOBATH N3MECHECHUE B HOBBIX YCIIOBHSX;

JlaBaTh OIICHKY HOBBIM CHUTYAIIMSIM, OIICHHBATh MPUOOPETEHHBIN OIIBIT;

OCYIICCTBIISITH ICJICHANPABIICHHBIN MOUCK TIEPEHOCA CPEJICTB U CITOCOOOB JACHCTBHUS B TPO(PECCHOHATILHYIO CPEY;

YMETh MIEPEHOCUTH 3HAHUS B MO3HABATEILHYIO M TIPAKTHYECKYIO 00JIACTH KU3HEACATEIIBHOCTH;

YMETh HHTCTPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTEH;

BBIJIBUTaTh HOBBIC HJEH, MpeayiaraTh OPUTHHAIBHBIC IOAXOJbI WM PEIICHUS, CTaBUTh MPOOJEMBI W 3aJauH,
JIOITYCKAFOIIHME aJIbTCPHATUBHBIC PEIICHUS.

3) paboTa ¢ uHpopManmeii:

OPUEHTUPOBATHCA B PA3IMYHBIX HMCTOYHUKAX HWHGOpPMAIMK (TEKCTe YYEOHOro MOCOOMS, HAyYHO-TIOMYJISPHOU
auTepaType, OMOIIOTHYECKUX CIIOBApsSX W CIPAaBOYHHKAX, KOMIBIOTEPHBIX 0a3ax JaHHBIX, B VIHTEpHETE), aHAIM3UPOBATH
UHPOPMAIMIO Pa3IUYHBIX BHIOB © (OpPM TMpeACTaBICHHS, KPUTHYECKH OICHWBATh €€ JIOCTOBEPHOCTH U
HETIPOTHBOPEUYHUBOCTH;

GopMyTUpPOBaTH 3alpPOCHl U MPUMEHATh Pa3IMYHBIE METOJbI MPH MOMCKE U OTOOpE OMOIOTHYECKOW MH(OpPMAIIHH,
HEO0OXOAUMOM 111 BBITIOJIHEHUS YYeOHBIX 3a/1a4;

IPHOOPETATh OMBIT UCIIOJIL30BaHUS HH(POPMAIIMOHHO-KOMMYHHKATHBHBIX TEXHOJIOTHUH, COBEPIICHCTBOBATh KYJIBTYPY
aAKTUBHOTO HMCIIOJIb30BAHUS PA3IMYHBIX TIOMCKOBBIX CUCTEM;

CaMOCTOSITEILHO BBIOMPATh ONTUMAIBHYIO (OPMY IpPEACTaBICHUS OUOJIOTHYecKor mHpOopManuu (CXeMbl, TpauKH,
JTUarpaMMBbl, TaOJUIBI, PUCYHKH U IPYTOE);

WCIIOJIb30BaTh HAYYHBIH SI3bIK B KAaueCTBE CPENCTBAa MpU paboTe ¢ OMOIOrHyYecKod HHQOpMaluel: MPUMEHSITh
XUMHYECKUE, GPU3NUECKre 1 MaTEMAaTHIECKUE 3HAKU U CUMBOJIBI, (DOpMyIibl, aO0OpeBUaTypy, HOMEHKIATYPY, UCTIOJIb30BaThH
¥ IPeo0Pa30BBIBATH 3HAKOBO-CUMBOJUYECKHE CPEICTBA HATIISTHOCTH;

BJIAJICTh HABBIKAMY PACTIO3HABAHUS U 3aIIUTHI HHPOpMaUu, HHOOPMAITMOHHON O€30MaCHOCTH JINYHOCTH.

OByajieHue YHUBEPCATbLHBIMH KOMMYHUKATHBHBIMU JIEHCTBUSIMH
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1) obmeHue:

OCYIIECTBIIITh KOMMYHHUKAIMU BO BceX cdepax >KU3HU, AaKTUBHO YYacTBOBATh B JAHAJIOrE WIH JTUCKYCCHH IO
CYILIECTBY 0O0CYXIaemMoil Tembl (yMEHHE 3a7aBaTh BOIPOCHI, BBICKA3BIBATHh CYXJACHUS OTHOCHUTEJIHHO BBIMOJHEHUS
npejiaraeMoiu 3ajauu, yYuThIBaTh HHTEPECHI U COTJIaCOBAHHOCTH MO3UIIUNA PYTUX YYACTHUKOB AHAJIOTA WU JUCKYCCUH);

pacrio3HaBaTh HEBEpOaJbHBIE CpelCTBa OOIICHUS, MOHUMATh 3HAYEHUE COIMAJIBHBIX 3HAKOB, MPEINOCHIIOK
BO3HMKHOBEHUSI KOHPIMKTHBIX CUTYaIlUH, YMETh CMsITUaTh KOH(MIUKTHI U BECTH TIEPETOBOPHI;

BJIAJICTh PA3JIUYHBIMU CIIOCOOAMU OOIICHUS U B3aMMOJICHCTBHUS, MOHUMATh HAMEPEHUS APYTUX JIOJICH, MPOSIBIATH
YBaXXUTEIbHOE OTHOIIICHUE K COOECETHUKY U B KOPPEKTHOH (hopme (popMyIMpoBaTh CBOM BO3PAKECHHUS;

Pa3BEPHYTO U JIOTUYHO U3JIAraTh CBOIO TOUYKY 3PEHUS C UCIOJIb30BAHUEM SI3BIKOBBIX CPEICTB.

2) COBMeCTHAsI JIeSITeIbHOCTD:

MOHUMATh M HCIIOJL30BaTh MPEUMYIECTBA KOMAHIHON U MHAUBUIYATBHON PaObOTHl MPH PEIICHUU OHWOJIOTHYECKOM
npoOJieMbl, 00OCHOBBIBaTh HEOOXOAUMOCTh NMPUMEHEHHUS T'PYMIOBBIX (POPM B3aUMOJCUCTBUS TPU PEHICHUU Y4eOHOU
3a/1a4H;

BBIOMpATh TEMATUKY U METOAbl COBMECTHBIX JIEUCTBUH C yUETOM OOLIUX MHTEPECOB U BOZMOKHOCTEH Ka)J0ro ujieHa
KOJUIEKTHBA;

OPUHUMATh L€ COBMECTHOM NIESITEIBHOCTH, OPTaHU30BbIBATH U KOOPAMHUPOBATH JIEUCTBUS MO €€ TOCTUKEHUIO:
COCTaBJIATH IUIAH JCHCTBUM, paclpelesiaTh POiId ¢ YYETOM MHEHHMH YYaCTHUKOB, OOCYXIaTh PE3yIbTaThl COBMECTHOM
paboTHI;

OIICHMBATh KauyeCTBO CBOETO BKJAJla W KaXJIOr0o yYacTHHKA KOMAaHJIbl B OOIIMI pe3yiabTaT MO pa3pabOoTaHHBIM
KPUTEPUSIM;

MpeJIaraTb HOBBIE ITPOEKTHI, OLIEHUBATH UJECH C TTO3UIIMU HOBU3HBI, OPUTMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYILECTBIIATh IO3UTUBHOE CTPATErMUYECKOE IIOBEACHHE B PA3JIUYHBIX CUTYalUsX, HPOSIBIATH TBOPUYECTBO H
BOOOpakeHHe, ObITh HHUITUATHBHBIM.

OBiaieHNe YHMBEPCAJIbHBIMY PeryJATHBHbIMH JI€CTBUSIMU:

1) camoopraHu3amms:

UCIIOJIb30BaTh OMOJIOrMYECKHUE 3HAHUS 11 BBISBJICHUS MPOOJIEM U UX PEUICHUS B )KU3HEHHBIX M YUEOHBIX CUTYaIIUSX;

21



BBIOMpPATh Ha OCHOBE OMOJIOTMYECKUX 3HAHUN LIETIEBbIE U CMBICIOBBIE YCTAHOBKH B CBOMX JEHUCTBUSAX U MOCTYIKAaX MO
OTHOILIEHUIO K JKUBOU NPUPOJE, CBOEMY 310POBBIO U 30POBbI0 OKPYKAIOLIUX;

CaMOCTOSITEJIbHO OCYUIECTBJISATH MO3HABATENbHYIO AESTEIBHOCTD, BBISBIATH MPOOJIEMBI, CTABUTh U (POPMYIUPOBATH
CcOOCTBEHHBIE 3a]1a4l B 00pa30BaTEIbHON IEATEIbHOCTH U )KU3HEHHBIX CUTYalUsX;

CaMOCTOSITEJIbHO COCTAaBJISATh IUJIAH pelIeHUus MpoOJeMbl € YYETOM HMEIOIIMXCA PECYpcOB, COOCTBEHHBIX
BO3MOXXHOCTEW U NIPEAIIOYTECHUM;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacHIMpATh paMKH Y4eOHOTO MpeIMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUMH;

JieaTh OCO3HAHHBIN BBIOOP, apryMEHTHUPOBATh €0, OpaTh OTBETCTBEHHOCTH 34 PEILICHUE;

OLICHMBATh MPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO W MPOSIBICHUIO IIMPOKOW SPYIUIMU B Pa3HBIX O0JACTAX 3HAHUN, MOCTOSIHHO
MOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIBTYPHBIN YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CHUTYallUsIM, BHOCUTh KOPPEKTHUBBI B JEATEIBHOCTb, OLEHUBATH COOTBETCTBUE PE3YJIbTATOB
LEIISM;

BJIAJIETh HAaBBIKAMU IIO3HABATEJIbHOM pe(QIEKCUM KaK OCO3HAHHUsS COBEpIIAEMBIX JEHCTBUM M MBICIUTEIbHBIX
IpPOILIECCOB, UX PE3YJIbTATOB U OCHOBAHUM, UCIIOJIb30BATh NMPUEMBI peIEKCUU ISl OLIEHKH CUTYalluu, BbIOOpa BEPHOIO
peleHns;

YMETh OLICHUBATh PUCKHA U CBOEBPEMEHHO IIPUHUMATh PELICHUS 110 UX CHUKEHUIO;

IIPUHUMATh MOTUBBI U aPTYMEHTHI IPYTUX IIPU aHAIIN3E PE3YJIbTATOB JACATEIBHOCTH;

3) npuHsiTHE Ceds U APYTrUX:

IIPUHUMATh Ce0sl, IOHUMasi CBOM HEJOCTATKHU U JIOCTOMHCTBA;

IIPUHUMATh MOTUBBI U aPTYMEHTHI JPYTUX IIPU aHAIU3€ PE3YyJIbTaTOB IEATEIBHOCTH;

NpU3HaBaTh CBOE MPaBO U MPABO JIPYTUX HA OLINOKY;

pa3BUBaTh CIOCOOHOCTH MOHUMATh MUP C MO3HUIMU JPYTOro YeJoBeKa.
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HPEJMETHBIE PE3YJIBTATBI

[Ipeametnbie pe3ynbTathl ocBoeHus mporpamMmmbl COO mo 6uosioruu Ha 0a30BOM YpOBHE BKIIOYAIOT CEUPUIECKUE
U1 yaeOHoro mpeameta «buonorus» Hay4dHbIe 3HAHMS, YMEHUS U CIIOCOOBI IEUCTBUN MO OCBOCHUIO, UHTEPIIPETALUN U
npeoOpa3oBaHUI0 3HAHUU, BUIBI ACATEILHOCTH IO MOJYYCHHUIO HOBOTO 3HAHUS U NMPUMEHEHHMIO 3HAHUM B Pa3TMYHBIX
y4eOHBIX CUTYaIUsIX, a TAK)KE B PeajbHBIX KU3HEHHBIX CUTYaIIMSIX, CBI3aHHBIX ¢ Ouoyorueil. B nmporpamme nmpeameTHbIe
pe3yabTaThl MPEACTaBICHBI MO TOJIaM 00yUCHHUS.

[IpeameTrHbIe pe3ynbTaThl OCBOCHUS yueOHOro peameta «buonorus» ¢ 10 knacce NOMKHBI OTPAKaTh:

c(hOpMUPOBAHHOCTh 3HAHUW O MECT€ M POJIM OMOJIOTUM B CUCTEME HAYYHOTO 3HAHUS €CTECTBEHHBIX HAyK, B
dbopMupOBaHUY COBPEMEHHOM €CTECTBEHHO-HAYUYHOU KapTUHBI MUPA U HAYYHOTO MUPOBO33PEHHS, O BKJIaJE POCCUMCKUX U
3apyOeKHBIX YYEHBIX-OMOJIOTOB B pa3BUTHE OWOJIOTUM, (DYHKIIMOHATHLHOW TPAMOTHOCTH YEJIOBEKA IS PelIeHUs
KU3HEHHBIX 3a71a4;

yMEHHE PacKpbhIBaTh COJIEp)KaHWE OMOJOTMYECKUX TEPMUHOB WM TIOHSITHUMN: KU3Hb, KJIETKA, OpTraHU3M, MeTaboym3M
(oOMeH BelecTB W TMpEeBpalIEHUE SHEPTHH), TOMEOCTa3 (CaMOpETyIAlMs), YpOBHEBas OpraHU3AlMs KUBBIX CHUCTEM,
CaMOBOCIIpOM3BeAEHUE (PENPOIYKIIHS ), HACIEACTBEHHOCTh, N3MEHYUBOCTh, POCT U Pa3BUTHE;

yMEHHE H3Jaratb OHOJOTHYeCKHe Teopur (KJIETOYHAs, XPOMOCOMHAs, MYTallMOHHAs, IEHTpajbHas JorMa
MOJIEKYJIsIpHOM Ouosnorum), 3akoHbl (I'. Mennens, T. Moprana, H. 1. BaBwioBa) u yueHus (0 1ieHTpax MHOT0OOpa3usi u
POUCXOKAEHUS KyJIbTYpHbIX pacTenuil H. M. BaBuioBa), onpenensite rpaHULbl UX IPUMEHUMOCTH K KMBBIM CUCTEMAM;

yYMEHHE BJIaJIETh METOJIJaMU HAYyYHOT'O MO3HAHUS B OMOJIOTHH: HAOJIIOICHUE U ONMCAHUE KUBBIX CHCTEM, MPOIIECCOB U
SBJICHU, OpTaHU3aIUs U TIPOBEJIeHHE OMOJIOTHYECKOTO IKCIIEPUMEHTA, BBIIB)KEHHUE THIIOTE3bl, BHISBICHUE 3aBUCUMOCTHU
MEXIYy HUCCIeNYEeMbIMU BEITUYMHAMH, OOBSCHEHHE IMOJYYCHHBIX PE3YIbTATOB, HCIOJIb30BAaHHBIX HAYYHBIX TMOHSITHH,
TEOpPUU U 3aKOHOB, YMEHHE J€J1aTh BbIBOJAbI HA OCHOBAHWUHU MOJIYYEHHBIX PE3YJIbTATOB;

YMEHHME BBIJCIATh CYIIECTBCHHBIE NPU3HAKU BHUPYCOB, KIETOK NPOKAPUOT M DYKAPHUOT, OJHOKIETOYHBIX U
MHOTOKJIETOYHBIX OpPTraHU3MOB, OCOOCHHOCTH TIPOIIECCOB: OOMEHa BEIIECTB M TMPEBPAIICHUS JHEPrUd B KIETKE,
doTocuHTE3a, TIACTHYECKOTO W DJHEPreTHYEeCKOro OOMeHa, XEMOCHHTE3a, MHTO03a, MeHo03a, OIUIOJOTBOPCHUS,
Pa3MHOXKEHUS, MHMBUAYaJIbHOTO pa3BUTHS OpraHu3Ma (OHTOreHe3);

23



YMEHHUE TPUMCHSTh MOJYyYCHHBIE 3HAHUS IS OOBSCHCHUS OWMOJOTHYCCKUX IMPOIICCCOB WM SBJICHHM, ISl TPUHSATHS
MPAaKTHYECKUX PEIICHU B MOBCEAHEBHOW JKM3HU C IIENBI0 OOecreueHus OE30MacHOCTH CBOETO 370POBBSl U 310POBbS
OKpY)KaIOIIUX JIOJeH, COOMIOJCHUsI HOPM TPaMOTHOTO MOBEACHHS B OKPYXKAlOIIEH MPHUPOIHON cpene, MOHMMaHUE
HEOOXOAMMOCTH HCIIONB30BAHUS JIOCTIKEHUH COBPEMEHHON OWoNOTMH W OWOTEXHOJOTHH IJs  palMOHaIBHOTO
MIPUPOIOTIONH30BAHHS;

YMEHHE peIlIaTh JJIEMEHTapHbIE TEHETHYECKHE 3a7adud Ha MOHO- W JUTHOPHUIHOE CKpEUIMBaHHE, CIICTIICHHOE
HaclleJIOBaHWEe, COCTABJIATh CXEMbl MOHOTHOPHIHOTO CKpEIIMBaHUS [JIs TpEACKa3aHUs HAcleAOBaHUS NPU3HAKOB Y
OpPTraHU3MOB;

YMEHHE BBIMOJHATH JTA0OPATOpHBIE W TMpakTUdecKue paboThl, cOOMOAaTh NpaBmia MpU padoTe C ydeOHBIM H
1a60paTOPHBIM 000PY/I0BAHHUEM;

yYMEHHE KPUTUYECKU OIICHUBATh M WHTEPIPETHPOBATH MHPOPMAIUIO OMOIOTHYECKOTO COJCPIKAHUS, BKIFOUYAIOIIYIO
NICEBJIOHAYYHbIC 3HAHWUS W3 Pa3JIMYHBIX HMCTOYHUKOB (CpeJCTBA MaccoBOW WH(GOPMAIMK, HAyYHO-IONYJISIPHBIC
MaTEpHAJIbl), STUYECKHE aCIIEKThl COBPEMEHHBIX HCCIIEIOBAHUN B OMOJIOT MU, MEAUIIMHE, OUOTEXHOJIOT U H;

yMEHHE CO3/1aBaTh COOCTBEHHbIE MUCHMEHHBIE M YCTHBIE COOOIIeHHs, 0000mas OUOIOrHuecKyro UHPOpMaIUO0 U3
HECKOJIbKUX UCTOYHUKOB, TPAMOTHO MCIIOJIB30BaTh MOHATUHHBIN anmnapat OMOJIOTHH.

[IpenmeTHbIe pe3ynbTaThl OCBOEHUS yueOHoro npeameta «buonorusy ¢ 11 knacce NOMKHBI OTPaXKaTh:

c(hOpMHPOBAHHOCTh 3HAHUK O MECTE U POJM OHOJIOTMM B CHUCTEME HAyYHOTO 3HAHUS E€CTECTBEHHBIX HAyK, B
(dbopMHUpPOBaHUY COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTUHBI MUPa U HAYYHOTO MUPOBO33PEHUS, O BKIIAJ€ POCCUNCKHUX U
3apyOCKHBIX YYEHBIX-OMOJIOTOB B pa3BUTHE OWOJIOTHM, (DYHKIIMOHAJIBLHONW TPAMOTHOCTH YEJIOBEKA IS pelIeHUS
’KU3HEHHBIX 33/1a4;

YMEHHUE PACKpBIBATH COJEpXKAaHUE OUOIOTHYECKUX TEPMUHOB M MOHATUN: BUJ, TOMYJSIIUSA, TeHOMOH, IBOIIOIHS,
JIBUXKYIIHE CUIBI ((aKTOPBI) ABOJIIOIUH, IPUCTIOCOOIEHHOCTh OPTaHU3MOB, BU1000pa30BaHKe, SKOJOTHIECKHUE (DAKTOPHI,
HKOCUCTEMA, IPOAYIIEHTHI, KOHCYMEHTHI, PeIYIICHTHI, IIEMU MUTaHUs, IKOJIOTHYECcKasi mupaMuaa, OuoreoreHos, onocdepa;

YMEHHUE H3j1arath Onojornueckue teopun (dBosrormonHast teopust U. [lapBuHa, cMHTeTHYECKAs] TEOPHS SBOJIONNN),
3aKOHBI M 3aKOHOMEpHOCTU (3apojblimieBoro cxoacrBa K. M. Bbapa, uepenoBaHus TJaBHBIX HalpaBiICHUW U MyTel
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somtoninu A. H. CeBepiioBa, yuenusi o ouocdepe B. Y. BepHaackoro), onpeaensiTe rpaHUIbl UX IPUMEHUMOCTH K KHUBBIM
CUCTEMaM;

yYMEHHUE BJIaJIETh METOJaMU HAYyYHOTO MO3HAHUs B OMOJIOTUU: HAOIIOJCHUE U ONUCAHUE KUBBIX CUCTEM, MPOIECCOB U
SIBJICHUH, OpraHu3als U IpOoBeAecHNE OMOIOTHYECKOTO IKCIIEPUMEHTA, BBIIBI)KEHUE TUIOTE3bI, BHISIBIICHUE 3aBUCUMOCTH
MEXJy HUCCIEAYEeMBbIMU BEIUYUHAMHU, OOBSICHEHHE TIOJYUYCHHBIX pEe3yJbTaTOB, HCIIOJH30BAHHBIX HAYYHBIX TOHSTHUH,
TEOPHI M 3aKOHOB, YMEHHE JIeJIaTh BEIBObI HA OCHOBAHUU TOJIYYEHHBIX PE3YJIHbTaTOB,;

YMEHUE BBIJICTSATH CYIIECTBEHHBIE TPU3HAKK CTPOEHUSI OMOJIOTHYECKUX OOBEKTOB: BUOB, MOMYJISIIIUN, TPOTYIICHTOB,
KOHCYMEHTOB, PEAYLEHTOB, OMOr€OlEHO30B M JKOCHUCTEM, OCOOEHHOCTH IMPOIECCOB: HACIEACTBEHHOW HM3MEHUYHBOCTH,
€CTEeCTBEHHOTO 0TOOpa, BUA000pa30BaHUs, MPUCIOCOOJEHHOCTH OPraHU3MOB, JIEUCTBHUS IKOJIOTUYECKUX (PAKTOpOB Ha
OpraHu3MbI, TIEPEHOCA BEIIECTB W IMOTOKA SHEPTHU B HKOCHUCTEMaX, aHTPOMOTCHHBIX M3MEHEHHH B DKOCHCTEMaxX CBOEH
MECTHOCTH, KPYTOBOPOTa BEIIECTB U OMOTCOXUMUUYECKUX IIUKIIOB B Ouocdepe;

YMCHHE MPUMCHSTH MOJYyYEHHBIC 3HAHUS ISl OOBSICHEHUS OMOJOTMYCCKUX IMPOIECCOB WM SIBICHHM, JUIS TPUHSTHS
NPAKTUYECKUX PEIICHUN B MOBCEIHEBHOM JKMU3HHM C LIENbI0 oOecrieyeHus: 0€30MacCHOCTU CBOErO 370POBbS M 3J10POBbs
OKPYXAIOIUX JIIOJIeH, COOJIO/IEHHS HOPM TPaMOTHOTO IOBEJIEHHUS B OKPYXKAIOIIEH NpPUPOIHON cpene, MOHUMAaHHE
HEOOXOIMMOCTH UCIIOJIb30BAHUS JOCTUKEHUN COBPEMEHHON OMOJIOTHH JIJISl PAIIMOHATIBHOTO TPUPOI0IIOIb30BAHUS;

yMEHHE peniaTh 3JIEMEHTapHble OWOJIOrMYECKHE 3aJayl, COCTaBISATh CXEMbl IMEPEHOCa BEIECTB W HHEPIrUU B
sKocucTeMax (LeNy MUTaHUs);

yMEHHE BBHINIONHATH JIAOOpaTOpHBIE M TMPAKTHYECKHE paboThl, COOMIOMAaTh IMpaBwia NMpu paboTe ¢ y4eOHBIM H
J1a00paTOPHBIM 000PYI0BAHUEM;

yMEHHE KPUTUYECKHU OLICHUBATh U MHTEPIPETUPOBATH MHPOPMAINIO OMOJIIOTMYECKOTO COJEP KaHMSI, BKIIOUAIOIIYIO
MICEBIOHAYYHBIE 3HAHMS W3 PA3IMYHBIX HCTOYHUKOB (CpeacTBa MAaccoBOW WHGOPMAIMK, HAyYHO-TIOMYJISIPHBIC
MaTepHalibl), paccCMaTpUBaTh TI00aJIbHBIE YKOJOTUYECKUE MPOOIEMbI COBPEMEHHOCTH, (JOPMHUPOBATH MO OTHOIICHUIO K
HUM COOCTBEHHYIO TTO3HUIIHIO;

YMEHHUE CO3/1aBaTh COOCTBEHHBIC MUCHMEHHBIC W YCTHBIE COOOIeHHUs, 00001as OMOoIornYecKyo HHGOPMAIIIO U3
HECKOJBKUX UCTOYHUKOB, TPAMOTHO MCTIOJIb30BaTh MOHATHWHBIN anmapaT OUOJIOTHH.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KUJIACC
KonunyecTBo yacos DJIeKTPOHHbIE
HanmeHnoBanue pa3aesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IlpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
bubmmoreka [{OK
! bronorus kax Hayka 2 05 https://m.edso0.ru/7f41c292
2 JKvBBIE CHCTEMBI M UX OpraHu3aIus 1 bubmmorexa [JOK
p & https://m.edso0.ru/7f41c292
bu6mmoreka [IOK
K
3 MBHEACATEILROCTD KICTHH 6 https://m.edso0.ru/7f41c292
. bu6mmoreka [IOK
4 XHUMHUYECKUH COCTAB M CTPOCHUE KIIETKH 8 0.5 1 httos://m. eds00.ru/7f41c292
PazmHOXeHUE M MHAUBUIYAIBHOE Pa3BUTHE bubmuorexa [JOK
5 5 1
OPraHu3MoOB https://m.edsoo.ru/7f41c292
6 HacnenctBeHHOCTE U UBMEHUYUBOCTD 8 05 15 bu6mmoreka [JOK
OpraHu3MoB ' ' https://m.edsoo.ru/7f41c292
7 Cenexuusi opranu3MoB. OCHOBBI 3 bubnuoreka [JOK
OMOTEXHOJIOTUU https://m.edso0.ru/7f41c292
bubmuoreka [JOK
8 P 1
CSCPBHOC BpeMA https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 1 4
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IHOYPOYHOE IIVTAHUPOBAHHUE

10 KJIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrtpoabubie | IlpakTuueckue
n/n Bcero H3yUYeHus o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
bubmmoreka [IOK
1 buonorus B cucreme Hayk 1 https://m.eds00.ru/863e6122
05.09.2023 https://m.edso0.ru/863e632a
Merto1bl TO3HAHUSA KUBOU TPUPO/IBI.
IIpakTHyeckas padora Ne 1
2 «cnonp30BaHne pa3TMIHBIX 1 0.5 bubmorera [JOK
P ' 12.09.2023 | https://m.eds00.ru/863e6122
METOJIOB TIPH U3yICHUH
OMOJIOTHYECKIX 0OBEKTOBY
3 buonoruueckue cucTemMsbl, MPOLECCHI 1 bubmuorexa [JOK
U UX U3y4YEHHUE 19.09.2023 | https://m.eds00.ru/863e6564
4 XuMHYeCKu cocTaB KiIeTKH. Boja u 1 bubmuorexka [JOK
MHHEPAJIbHBIE COJTU 26.09.2023 | https://m.edso00.ru/863e674e
bu6mmoreka [JOK
5 b .C 0 1
CATH. LOCTAB 1 CTPOCHHE DETKOB 03.10.2023 | https://m.edsoo.ru/863e6b72
depMeHThI — OMOJIOTHYCCKUE
KaranuzaTopsl. JIabopaTopHasn
5 padora Ne 1. «3yuyenue 1 05 bubnuoreka [IOK
KaTaJIUTUYECKON aKTUBHOCTU ' 10.10.2023 | https://m.edsoo.ru/863e6b72
(dbepMeHTOB (Ha MpUMepe aMuIa3bl
WJTU KaTajiasbl)»
bu6mmoreka [JOK
! YTeBOZL JHIA e 1 https://m.eds00.ru/863e6870
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https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870

17.10.2023

bubmuoreka [JOK
8 Hywentongie kuctorst. AT® 24.10.2023 | https://m.edsoo.ru/863e6d5¢
Hctopus u meToasl U3ydeHUs
9 KJICTIz/I. KneToq}iIaa Tez)n];na. 0,5 bubnmorexa LOK
07.11.2023 | https://m.edsoo.ru/863e6e88
KonTposabHoe TecTupoBanue Nel.
10 KneTka kak nenocTHas »KuBas
cucremMa 14.11.2023
CtpoeHnue dyKapuoTUUYECKON KIIETKH.
JladopaTopHas pa6ora Ne 2.
«M3ydeHne cTpoeHus KIETOK bubnuoreka [IOK
11 pacTeHui, )KUBOTHBIX, TPHOOB U 0.5 https://m.edso0.ru/863e6ff0
. 21.11.2023
OakTepuil 101 MUKPOCKOIIOM Ha https://m.edso0.ru/863e716¢
rOTOBBIX MUKpOIIpenapaTax u ux
OTIMICAHHE»
bu6mmoreka [IOK
12 OBMeH BeIeCTS WK METaCoH3M 28.11.2023 | https://m.edso0.ru/863e766¢
bu6mmoreka [JOK
13 Porocuirtes. XemocHires 05.12.2023 | https://m.edsoo.ru/863e7c98
14 DHepreTUYeCKuii 0OMeH. 05 bubnuoreka [JOK
IIpomexxyTOoUHAasI aTTECTAI[HA. ' 12.12.2023 | https://m.edsoo.ru/863e7aae
’Ku3HeHHBIN MK KISTKU. [{eneHue
KieTku. Muto3. JlabopaTopnas
15 pa6ora Ne 3. «Habnronenue MmuTosa 05 bubnunoreka [JOK
B KJIETKAaX KOHYMKA KOpEILIKa JIyKa 19.12.2023 | https://m.edsoo.ru/863e7dc4
Ha TOTOBBIX MHKpOTIpenaparax» (He
OIICHUBAETCS)
16 Buocunres Oenka. Peakims bu6mmoreka [JOK
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MaTPUYHOTO CUHTE3a 26.12.2023 | https://m.edsoo.ru/863e796e
bubmuoreka [JOK
17 Tpancnnus — Guocunres benxa 09.01.2024 | https://m.eds00.ru/863e796e
18 Hexnerounsie hopmbl )KU3HA — bubnuorexa [JOK
BUPYCHI 16.01.2024 | https://m.edso0.ru/863e7540
bubmmoreka [{OK
19 @opMBI pa3MHOKEHUS OPraHU3MOB 93.01.2024 https://m.edso0.ru/863e81b6
T https://m.edso0.ru/863e831e
. bubnuoreka [JOK
20 Meiios 30.01.2024 | https://m.edsoo.ru/863e7f4a
OO6pazoBaHue U Pa3BUTHE MOJOBBIX
KJIeTOK. OIIOTOTBOPEHHE.
JladopaTopHas padora Ne 4,
21 «M3 peHTI/Iep (I:T sZ)SHI/MTHOJIOBLIX 0.5 bubmmorexa [OK
e P ' 06.02.2024 | https://m.edso0o.ru/863e81b6
KJIETOK Ha FOTOBBIX
MHKpoTpernapaTax» (He
OIICHUBACTCSA)
29 NuauBunyansHOE pa3BUTHE bubnuoreka [JOK
OpraHu3MoB 13.02.2024 | https://m.eds00.ru/863e8436
23 I'enetnka — Hayka o bubnuoreka [JOK
HACJIEeACTBEHHOCTH U N3MEHYHUBOCTU 20.02.2024 | https://m.edso0.ru/863e8612
3aKOHOMEPHOCTH HACJIEAOBAHUS
24 NpU3HaKoB. MOHOTHOPUIHOE bubmiorexa LIOK
P ) pa 27.02.2024 | https://m.edso0.ru/863e8878
CKpEIIUBaHNE
UTHOPHUIHOE CKPEINBAaHNUE. 3aKOH
25 §e3a131/1pcnf\[40ro Hainuel OBaHU bubmorexa [IOK
s 05.03.2024 | https://m.edso0.ru/863e89a4
MIPU3HAKOB
26 CuelieHHO€E HacJIeqOBaHUe 0.5 bu6mmoreka [JOK
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npu3HakoB. JIabopaTopHas padora
Ne §. «3yuenue pe3ynbTaToB
MOHOTHOPUIHOTO U AUTHOPHIHOTO
CKpEILMBAaHUS Y IpO30(UIIbI HA
rOTOBBIX MUKpOIIpenapaTax» (He
OLICHUBAETCS)

12.03.2024

https://m.edsoo.ru/863e8c60

27

T'enetuka mona. Hacnenqosanue
HpI/I3HaKOB, CHCINNICHHBIX C ITOJIOM

19.03.2024

bubmmoreka [{OK
https://m.edsoo.ru/863e8c60

28

N3menunBocth. HenacneacTeeHHas
M3MEHYUBOCTh. JIabopaTopHas
padora Ne 6.. zyuenue

MO (DUKAITMOHHOM U3MEHYUBOCTH,
MIOCTPOEHHUE BAPUAIIIOHHOTO psja U
BAPHUALIMOHHON KPUBO»

0.5

02.04.2024

bu6mmoreka [IOK
https://m.edsoo.ru/863e8efe

29

HacnenctBenHas ”3MEHYHBOCTb.
JlaGoparopHasi padora Ne 7.
«AHamm3 MyTanuil y Apo30Quisl Ha
TOTOBBIX MUKpOIIpenapaTax» (He
OIICHUBACTCS)

0.5

09.04.2024

bu6mmoreka [IOK
https://m.edsoo.ru/863e8efe

30

I'eneruka yenoseka. IlpakTuueckast
padora Ne 2. «CocTaBiieHUE U
aHaJIU3 POJIOCIOBHBIX YeJIOBEeKa» (He
OIICHUBACTCS )

16.04.2024

bu6mmoreka [JOK
https://m.edsoo.ru/863e8d78

31

PesepBublit ypok. O6001IeHHE 10
teMme «HacnencTBeHHOCTE U
W3MEHUYHUBOCTh OPTaHU3MOBY.
KonTpoabHoe TectupoBanue Ne2.

0,5

23.04.2024

32

CeJ'IeKI_II/IH KaK HayKa U [ponecc

bu6mmoreka [JOK
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30.04.2024 | https://m.edsoo.ru/863e9214

MeToasl ¥ JOCTHKEHUS CEIEKIINT

33 ACTEHWI U JKUBOTHBIX 1 0,5 Bubmmoreka HOK
P ' ’ 14.05.2024 | https://m.eds00.ru/863e9214
IIpomexxyTouHas aTTecTAlMS

34 buoTexHosorus kak oTpacib 1 bubnuorexa [JOK
MIPOU3BO/ICTBA. 21.05.2024 | https://m.eds00.ru/863e9336

OBUIEE KOJIMYECTBO YACOB I10 35 5

[TPOTPAMME
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YYEBHO-METOANYECKOE OBECIHIEYEHHUE OBPA30OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YHEHUKA

JIunus xxu3Hu. buonorus 10 kinacc. ba3oBsiil ypoBeHb: yueOHuk noa penakuuein B.B. [laceunuka. Mocksa. «IIpocsemenne» 2023 —
223c.

METOJINYECKHNE MATEPHAJIbBI IJIAA YYUTEJIS
Anacracosa JL.I1. O6mas 6uonorus. Jlunakrndueckue matepuansl. — M.: Benrana-I'pag, 1997.
bornanoga T.JI., Cononosa E.A. buonorusi. CipaBOYHUK /JIs1 CTApIIEKIACCHUKOB U MoCcTymnaromux B By3bl. — M.: ACT-npecc, 2006.
Bbonrosa 1.B. Coopnuk 3aaa4 1o o61elt Ouosioruu i nocrynaromux B BY3s1. — M.: Onuke 21 Bek, 2005.
3axapos B.b., MamontoB C.I"., Conun HU. O6mias 6uonorus: Yueo. mist 10 — 11 k1. o6meoOpazoar. Yueb. 3aBenenuii - M.: Jlpoda,
2005.
Puc 3., Crepabepr M. Ot kiteTok k atomam: MimoctpupoBanHOE BBEJICHHE B MOJICKYJISIpHYTO Onosoruio: [lep ¢ anra. — M.: Mup, 1988.
Cyxosa T.C., Koznopa T.A., Conun H.U. O6mas 6uonorus. 10 — 11 xi.: Pabouas Terpans k yueOnuky / nmon pen. B.b. 3axaposa. — M.:
Hpoda, 2003.
VYpoxu obmeit 6nosorun: [locodue s yaurens / B.M. Kopcyrckas, I'.H. Muponenko, 3.A. MoxkeeBa, H.M. Bep3wimmn. — M.:
[Ipocenienue, 1986.
KpuxcynoB E. A., I1aceunuk B. B. Oxomorus. 10 (11) kmacc: Yueb. mis 6meodpazoBat. yued. 3aBeeHui. S-¢ us., nopad. M.: [Ipoda,
2001. - 256 ¢
Peiimepc H. ®@. KpaTkuii cioBaps Onojorndeckux TepMuHOB: KH. 1 yaurens. — 2-e m3a. M.: [Ipocsemenue, 1995. — 368 c.
Peitmepc H. ®@. Hauana skosiornyeckux 3nanuii. M.: MU3patenscteo MHOIILY, 1993. — 261 c.
Ounuknonenus g nerer. I'nas. Pen. B. A. Bomogua.M.: AsanTa+, 2001. — 448 c.
Bep3unmua H.M., Kopcynckas B.M. O6mas meroauka npenogaBanus ouosioruu. — M.: IIpocBemenue, 1986.
3axapoB B.b, Mycradun A.I'. O6mas 6nosorus: TecTsl, BOpockl, 3aaanus. — M.: [Ipocsemenne, 2003.
Hpanosa T.B., Kanunosa I'.C., Msarkosa A.H. Coopuuk 3amanuii mo oomieit ouonoruu. — M.: [IpocBemenue, 2002.
Mumuna H.B. 3aganus qjis camoctosTenbHOM padoThl 1o 001mei ouosorun. 11 kinacc. — M.: [Ipocsemenue, 1985.
[umkunckas H.A. I'enetuka u cenekuusi: Teopus. 3aganus. OtBetsl. — Capartos: Jlunei, 2005.

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET

bubnunoreka LIOK https://m.edsoo.ru/7f41¢c292
«Emunas komutekius Ludposeix Odpazosarenbubix Pecypcosy (http://school-collection.edu.ru/).
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