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INOACHUTEJIBHASA 3AIINCKA

[Ipu pa3zpaboTke mHporpaMmbl MO OHOJOTUM TEOPETUYECKYIO OCHOBY IS
OTIpEJIEICHHUs] TOAXO0J0B K (POPMUPOBAHUIO COJEPNKAHUS Y4eOHOro MpeameTa
«buonorusiy  coctaBmwiM: KoHUentyaiabHble mnonoxeHus PIOC COO o
B3aMMOOOYCIIOBJIEHHOCTH LEJ€H, ColIepKaHUs, pPe3yJbTaTtoB OOy4YEeHHS U
TpeOOBaHMI K YPOBHIO MOATOTOBKU BBITYCKHUKOB, MOJIOKEHUS 00 OOIIMX LIEAX U
NPUHIIMIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSHUE CHUCTEMbI CPEIHETro
obmero obpasoBanus B Poccuiickoii dexnepanuu, a TaKkKe IOJIOXKEHHUS O
cneuuduke OMOIOTHH, €€ 3HAUCHUHU B MTO3HAHUU KUBOW MPUPOJIBI U 00ECTICUCHUH
CYILIECTBOBAHMSI YeJIOBEYECKOTro 001mecTBa. COrjacHO Ha3BaHHBIM IOJIOKEHHSIM,
OIpeieNIeHbl OCHOBHBIE (DYHKIIMK IPOrPaMMBbI 110 OUOJIOTHU U €€ CTPYKTYpa.

[TporpaMmMa mno Ouosoruum Aaé€T MpencTaBIeHHE O ILeNix, 00 oOmen
CTpaTeruu OOy4Y€HHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOIIMXCA CpPEICTBAMHU
yueOHOro mnpeamera «buonorus», omnpeaenser o0sA3aTelIbHOE MPEAMETHOE
COJIEp)KaHUE, €ro CTPYKTypy, pacopeleiieHue I0 pasjieinaM M Temaw,
PEKOMEHIYEMYIO TOCIIEA0BATENBHOCTh U3YUEHHsI YUEOHOI0 MaTrepuala ¢ y4EToM
MEXMPEAMETHBIX M BHYTPUIIPEIMETHBIX CBsI3€i, JIOTMKM 00pa3oBaTENIbHOTO
MpoIIecca, BO3PACTHBIX OCOOCHHOCTEH 00yYaroImmXCsl.

B nmnporpaMMme mo OHOJIOTMM TakXe€ YUYWTBHIBAIOTCS TpeOOBaHUSA K
IUIAHUPYEMBIM JIMYHOCTHBIM, METANpeIMETHBIM W TPEAMETHBIM pe3yJbTaTaM
oOyueHus B (OPMHUpPOBAHMHM OCHOBHBIX BHJOB Y4eOHO-IIO3HABATEIbLHOM
NeATeTbHOCTH/YUYeOHBIX JEHCTBUM OOYYaIOIMIMXCA 10 OCBOCHHUIO COJCpIKAHUS
OMOJIOTNYECKOr0 00pa30BaHUS.

B nporpamme no 6uosorun (10—11 xnaccel, 6a30BbIil YpOBEHb) peain30BaH
OPUHLIMII TPEEMCTBEHHOCTH B HU3y4YE€HUU Ouoyioruu, Onaronmapsi 4emy B Hel
MPOCMATPUBAETCS HANPABICHHOCTh HAa pa3BUTUE 3HAHUM, CBS3AHHBIX C
GbopMHpOBaHUEM  €CTECTBEHHO-HAYYHOTO  MHUPOBO33pEHUS, LEHHOCTHBIX
OpMEHTaUUN JIMYHOCTH, SKOJIOTUYECKOTO MBILUICHUS, IPEACTABICHHUN O 3J0POBOM
oOpa3e XKM3HM M OEpeKHbIM OTHOUIEHHUEM K OKpYXKalolled MPUPOIHOU cpene.
[ToaTomMy Hapsiy ¢ U3yd4eHHEM OOIEOMOJOTHYECKIX TEOPUid, a TaKKe 3HAHUHU O
CTPOEHUU >KUBBIX CUCTEM PA3HOIO PAHra M CYIIHOCTH OCHOBHBIX MPOTEKAIOIMINX B
HUX MPOILIECCOB B MPOrpaMMe MO OMOJIOTMH YAEIEHO BHUMaHHUE HCIOJIb30BAHUIO
MOJIYYEHHBIX 3HAHUUN B MOBCEIHEBHOM KU3HU JUIsl PEIICHUs TPUKIAAHBIX 3a/1a4, B
TOM 4HKcje: NpOoPUIAKTUKY HACJIEICTBEHHBIX 3a00JIeBaHUN 4YeNOBEKa, MEIHKO-
TE€HETHYECKOTO KOHCYJIbTHPOBAaHU, 000CHOBaHUS AKOJIOTUYECKU
1eJIecO00pa3HOro TMOBEACHUS B OKpYXKAloOIIeW NPUPOJHOW cpene, aHaau3a
BJIUSIHUSA XO3SMCTBEHHOW JESITENBHOCTU 4YEJIOBEKa Ha COCTOSIHHE MPUPOJIHBIX U
MCKYCCTBEHHBIX IKOCUCTEM. Y CUJIEHHE BHUMAHUS K MPUKJIATHOW HANPaBICHHOCTH



y4ueOHOro mpenMera «buosorusy MpOIUKTOBAHO HEOOXOIUMOCTBIO 00eCIeueHus
YCIIOBUH VISl PEIICHUsI OJJHOM U3 aKTyaJbHBIX 3aJau IKOJIHHOTO OHOJIOTHYECKOTO
oOpa3oBaHMs, KOTOpas mpeAmnojaraeT (QopMUpOBaHHE Yy  OOydYaIOUIUXCS
CIIOCOOHOCTH aJIallTUPOBAThCA K M3MEHEHMSIM JUHAMUYHO Pa3BUBAIOIIETOCS
COBPEMEHHOT'0 MHPA.

buonorust Ha ypoBHE cpemHero o0miero oOpa3oBaHUS 3aHUMAEeT Ba)KHOE
mecto. OHa obecreunBaeT (GopMHUpOBaHUE y OOYYArONIMXCS MPEACTABICHUN O
HAy4YHOM KapTHUHE MHpa, paclIupsieT ¥ 0000IaeT 3HaHUS O KUBOM mpupoje, eé
OTJIMYUTENbHBIX TMPU3HAKaX — YPOBHEBOW OpraHW3allid M HBOJIIOIUHU, CO3JAET
yCJIOBMSI  JUIA:  TO3HAaHUS  3aKOHOB  JKUBOW  MPUPOIbI,  (OPMHUPOBAHUS
(YHKIIMOHATBPHOW TPAMOTHOCTH, HABBIKOB 3J0pPOBOTO M 0e30macHOro obpasa
KU3HHU, SKOJOTHYECKOT0 MBIIUICHHUS, [ICHHOCTHOTO OTHOIICHUS K KUBOH MPHUPOJIE
U YEJIOBEKY.

Bonbiioe 3HaueHrne OMOJIOTUS UMEET TAKXKE JIsl pELIECHHs] BOCIIUTATENbHbBIX U
pa3BUBAIOIIMX  3aJad  CpeIHero  oOmero  o0pa3oBaHUsA,  COIHAIM3AINU
oOyuaronuxcs. M3ydyenne Ononsoruu odecnednBaeT yciaoBHs s (OPMUPOBAHUS
WHTEIJICKTYyalIbHBIX, KOMMYHHUKAIIMOHHBIX ¥  HWH(POPMAIMOHHBIX  HAaBHIKOB,
ACTETUYECKON KYJbTYpBhl, CIOCOOCTBYET WMHTErpaluy OMOJIOTMYECKUX 3HAHUU C
IPECTaBICHUAMU U3 APYTUX YUEOHBIX MPEAMETOB, B YACTHOCTH, (PU3UKU, XUMUU
u reorpadun. Ha3BaHHBIE TOJOXKEHUS O MpeIHA3HAYCHHH Y4eOHOTO IpeaMera
«buonorus» cocTaBUIM OCHOBY JUIS OTMpEACNCHUS TOAXOAOB K OTOOpY H
CTPYKTYpUPOBAHHIO €ro COAEpKAaHMs, IPEICTAaBICHHOIO B MPOrpaMMe IO
OHnoNIOTHN.

Ot60op coxepxkanusa ydeOHoOro mpenmera «buonorus» Ha 6a30BOM ypOBHE
OCYIIECTBIEH C TO3MIMHA KyJIbTypOCOOOpPa3HOTO TOAXOJa, B COOTBETCTBUH C
KOTOPBIM OOYyYaloIUecs: TOJKHBI OCBOMTH 3HAHWUA M yMEHHs, 3HAYUMbIC IS
dopMupoBaHus OOIIEH KyJIbTYphl, ONpEACNAIOINE aJeKBAaTHOE IOBEICHHUE
YeJIOBEKa B OKPYJKAIOIIEH MPUPOJHOU cpejie, BOCTPEOOBAaHHBIE B IOBCEIHEBHOM
JKU3HU U TNPAKTUUYECKOW AesiTeabHOCTH. Oco0oe MeCTO B ATOM cHUCTeMe 3HaHUM
3aHUMAIOT JIEMEHTHI COACPKAHUSI, KOTOPBIE CIy>aT OCHOBOM st POpMHUpPOBaHUS
NPEACTABICHH O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MuUpa U
[HEHHOCTHBIX  OpPUEHTAIMSX  JUYHOCTH, CIOCOOCTBYIOIIMX  T'yMaHHU3allUuU
OMOJIOrMYeCcKOro 00pa3oBaHMUsL.

CTpyKTypHupoBaHHE COACpX)aHUS Y4eOHOro Marepuajia B MPOrpaMMe IO
OMONIOTHH OCYIIECTBICHO C YYETOM TMPUOPUTETHOTO 3HAUCHHUS 3HAHWHA 00
OTJIMYUTEIBHBIX OCOOCHHOCTSX KUBOW MPUPOJIBI, O €€ YPOBHEBON OpraHu3aluu U
3BOJIIOLIMU. B COOTBETCTBHM € 3TUM B CTPYKType yueOHOro npeamera «buomorus»
BBIJIETICHBI CIIEAYIONINE COJepKaTeNIbHble TUHUM: «bronorus kak Hayka. Metomabl
HayyHOro To3HaHU», «KieTka kak Ouomormueckas cucrema», «OpraHu3m Kak
Oounonoruueckas cucreMa», «CucreMa W MHOT000pa3we OpPTaHuYeCKOTO MHUpPay,
«OBOJIOLIUSA KUBOU MPUPOAB, « IKOCUCTEMBI U MPUCYIIUE UM 3aKOHOMEPHOCTI.



Llenp m3ydenusi ydyeOHoro mpeamera «buomorus» Ha 06a30BOM YpPOBHE —
OBIAJICHHUE  OOYYalONIMMHCS  3HAaHUSAMH O  CTPYKTYypHO-(YHKIIMOHATHHON
OpraHM3allMd >KUBBIX CHCTEM PAa3HOTO paHra M MNPUOOpPETeHHE YMEHHM
UCIIOJIb30BaTh ATH 3HAHMS I TPAMOTHBIX JEUCTBUI B OTHOILIEHWU OOBEKTOB
YKUBOM TIPUPOJBI U PEIICHUS PA3IMYHBIX KU3HEHHBIX MPOOJIEM.

Jloctmxenne 1ienu u3ydeHus: yueOHoro npenmera «buonorus» Ha 6azoBoM
YPOBHE 00E€CIIEUNBAETCS PEIICHUEM CIEAYIOIINX 331a4:

OCBOCHHME OO0YYaIOIIUMHCS CHUCTEMbl 3HAHUH O OUOJOTMYECKUX TEOPHSX,
YUYECHHSIX, 3aKOHAaX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBHUIIax, CIyKalluX OCHOBOU
JUIst (POPMUPOBAHUSL TPEACTABICHUM O €CTECTBEHHO-HAYYHOW KapTHHE MHpa, O
METOJIaX HAy4YHOTO TMO3HAHMS, CTPOSHUH, MHOTO00pa3uu U 0COOCHHOCTSIX KUBBIX
CHCTEM Pa3HOTO YPOBHS OPTaHHM3AIINH, BBIIAOIINXCS OTKPBITUSIX M COBPEMEHHBIX
UCCJIEIOBAHUSIX B OMOJIOTHH;

dbopmupoBaHue y OOYy4YalOIIMXCS IMO3HABATEIIbHBIX, MHTEIUICKTYyaJIbHBIX |
TBOPYECKUX CIHOCOOHOCTEW B MPOLECCE aHaau3a JAaHHBIX O MyTSIX Pa3BUTHUS B
OWOJIOTMY HAyYHBIX B3IISIIOB, WACH M TOIXOJ0B K W3YUYCHHUIO KUBBIX CHCTEM
Pa3HOT0 YpOBHS OpraHu3aluy;

CTAaHOBJICHHE Yy oOydJaroumxcs oO0meil KyJabTypbl, (YHKIIMOHAILHOM
IPaMOTHOCTH, Pa3BUTHE YMEHUHN OOBSICHSATH U OIEHUBATDH SBJICHUS OKPY’KAIOIIETO
MHpa JKHBOW TPHUPOILI HA OCHOBAaHWM 3HAHWW W OIBITA, IOJYYEHHBIX IIPH
M3yYEeHUU OHOJIOTHH;

dbopmupoBaHre y OOy4YalOIIMXCA YMEHHM WUIIOCTPUPOBATh 3HAUYCHHE
OMOJOTUYECKUX 3HAHUW B TMPAKTUYECKOW JESITEIIbHOCTH YENOBEKa, Pa3BUTHH
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUHN U arpoOMOTEXHOJIOTUI;

BOCIIUTaHUE YOEXKAEHHOCTH B BO3MOKHOCTH TMO3HAHUS YEJTOBEKOM >KHBOM
MPUPOJIbI, HEOOXOUMOCTU OEPEIKHOTO OTHOIICHHUS K HEl, COOMIOICHUS dTHYECKUX
HOPM TPHU TIPOBEICHUN OMOJIOTHUECKUX UCCIIEOBaHUM;

OCO3HAHHWE IIEHHOCTU OWOJIOTMYECKUX 3HAHUW JUIsl TIOBBIMIECHUS YPOBHS
HKOJIOTUYECKOMN KYJIbTYpPbl, 1)1 (POPMUPOBAHUS HAYUYHOTO MUPOBO33PEHUS;

pUMEHEHUE MPUOOPETEHHBIX 3HAHUI U YMEHUH B MOBCEIHEBHOM JKU3HU IS
OLICHKH TOCJIE/ICTBUIA CBOEH JESITEIIbHOCTH MO OTHOUIEHUIO K OKPY’KaIOIIEH cpee,
COOCTBEHHOMY 3/I0pOBBIO, OOOCHOBaHWE W COOJIIOJCHHE Mep MNPOPUIAKTUKH
3a00JIeBaHU.

B cucreme cpennero oOuiero oOpasoBanusi «buosorus», usydaemas Ha
0a30BOM YpOBHE, SIBJISIETCSI O0s3aTENIbHBIM YUYE€OHBIM TMPEIMETOM, BXOMASIIMM B
COCTaB MpeaMeTHOM o0nacTu « EcTecTBeHHO-HAYUHBIE TIPEIMETHI.

Jlst m3ydenusi 6uojaoruu Ha 6a30BOM YpOBHE CPEIHETO 00IIero oopa3oBaHus
orBogutcs 68 wacoB: B 10 kiacce — 34 4aca (1 yac B Hegemo), B 11 kimacce — 34
yaca (1 yac B He/1eI10).



COJEPKXAHUE OBYYEHUA
10 KITACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTUM C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMH HayKaMu, (puiiocoueit, ITUKON, SCTETUKON U MPaABOM.
Ponp Ouonoruu B (HOPMUPOBAHMM COBPEMEHHOM HAyYHOW KapTUHBI MHpA.
Cucrema OMOJIOrMYECKUX HAYK.

MeToabl TO3HAHUS KUBOUW NIPUPOIbI (HAOIIOICHHE, SKCTIEPUMEHT, ONIMCAHMUE,
U3MepeHue, KilacCcupUKalus, MOJICTUPOBaHUE, CTaTHCTHYecKass 00paboTka
JTAHHBIX ).

JlemoHcTpanum:

[Toptpetsr: Y. lapsun, I'. Menaens, H. K. Konsnos, /Ixx. Yorcon u ®@. Kpuk.

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

JlaGopaTopHblie 1 NpaKTHYeCKHe PadoThI:

[Ipaktuueckass padora Ne 1. «Vcmonb3oBaHHe pa3IWYHBIX METOJOB MPH
M3YUYCHUHN OMOJIOTUUECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3aIUA.

JKusbie cuctembl (OMOCUCTEMBI) KaK peaMeT u3ydeHus: ouosorun. OTnnuue
YKUBBIX CUCTEM OT HEOPTaHUYECKOW MPUPOIBI.

CpoiicTBa OMOCHCTEM U MX pa3HOOOpasue. YPOBHU OpraHU3aIii OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHW3MEHHBINM, MNOMYJISIUOHHO-
BUJIOBOM, SKOCUCTEMHBIHN (OMOTE€0IeHOTUYECKUH ), OMOCEpHBIA.

JdeMoHCTpaUm:

Tabmuubl u cxeMbl: «OCHOBHBIE TPU3HAKU JKU3HUY, « YPOBHU OpraHU3AINH
YKABOW MPUPOIBD.

O6opynoBanue: moaesb MmoJiekyibl JIHK.

Tema 3. XumMu4ecKkuii COCTaB M CTPOCHHE KJICTKH.

XUMHAUYECKUM COCTaB KIIETKA. XHMHUYECKUE DJIEMEHTBI: MaKpPOSJIEMEHTHI,
MHUKPO3JIEMEHThI. Bosia 1 MUHEpaibHbIE BEIIECTBA.

OyHKIMM BOABI U MHUHEpaAJIbHBIX BEIIECTB B KieTke. [logmepkanue
OCMOTHYECKOT0 OanaHca.

benku. CoctaB u cTpoeHHE OETKOB. AMUHOKHCIIOTBI — MOHOMEPHI OETKOB.
He3aMeHrnMble ¥ 3aMEHUMbIE AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBINA COCTaB. Y POBHU
CTPYKTYpBhl OCIKOBOW MOJEKynbl (TIEpBUYHASL, BTOPUYHAS, TPETUYHAS W
YeTBEpPTUYHAs CTPYKTypa). XHMHUYECKHE CBOWcTBa OenkoB. buonoruueckue
byHKUIHUU OENKOB.



depmenTtsl — Owuonormdyeckue Karanm3aTtopbl. Ctpoenue (Qepmenra:
aKTUBHBIM IIEHTp, cyOcTpatHas crneunduuHocts. KodepmeHnTsl. ButamuHsbl
OTnnunst pepMEHTOB OT HEOPTAHUYECKUX KaTalIu3aTOPOB.

VYraeBoasl: MoOHOcaxapuabl  (TJIIOKO3a, pubo3a ©  Je30KCHpH003a),
nucaxapunipl - (caxaposa, JaKkTo3a) U MoJucaxapuibl  (Kpaxmai, TJIMKOTEH,
HesTo03a). buonornueckue GyHKIUU YTII€BOIOB.

Jlununel:  Tpurmuuepuasl, (ochomunuasl, crepouasl. [HaApOPHIBHO-
ruapodoOHbie  cBoiicTBa. buonormyeckue ¢yHkumu sunuaoB. CpaBHEHUE
YTJIEBOJIOB, OEJIKOB U JIMIHUIOB KaK UCTOYHUKOB YHEPTHUHU.

HyknennoBesie kwucinotel: JHK wu PHK. Hykineornasl — MoOHOMEpHI
HykJi1enHOBBIX KucnoT. Ctpoenue u pynkunu JJHK. Ctpoenne u ¢pynkunu PHK.
Buast PHK. AT®: ctpoenue u hpyHKIUH.

[utonorus — Hayka o kietke. KiietouHas Teopus — mpuMep B3aUMOICHCTBUS
ujel 1 paKkToOB B HAYYHOM MMO3HAHUM. MeTObl N3YUYEHUS KIICTKH.

Knerka kak mnenoctHas >xuBas cuctema. OOmme NpHU3HAKU KIETOK:
3aMKHyTas HapyHasi memOpana, moiiekyiel JIHK kak renernueckuil ammapar,
CUCTEMa CUHTE3a OelKa.

Tunsl KIETOK: »yKapuoTHueckas U Ipokapuornyeckas. (OcoOeHHOCTH
CTPOEHMsI MpOoKapuoTHueckoil kierku. Knerounas crenka Oaxtepuil. CTpoeHue
AYKAPUOTUYECKON KIETKH. (OCHOBHBIE OTJIMYMS PACTUTEIBHOM, >KUBOTHOM H
rpUOHON KJIETKHU.

[ToBEpXHOCTHBIE CTPYKTYPbI KJIETOK — KJIETOYHAs CTEHKA, TJIMKOKAIUKC, UX
bynkuuu. [Tnazmatnueckas memOpana, e€ cBoictBa u QpyHkiuu. [{utomnasma u eé
opraHousibl. OgHomemOpannbie opradoubl kietku: JOIIC, ammapat ['onbmxw,
TM30COMBI.  [10yaBTOHOMHBIE OpPraHOMIbBl KIETKH: MHUTOXOHAPHUH, TUIACTUIBL.
[Ipoucxoxxaenne MUTOXOHJpUM u T1iactun. Bunel mactun. HememOpaHHbie
OpraHOWJIbI KJIETKU: PUOOCOMBI, KJIETOYHBIN IIEHTP, LEHTPUOJIU, PECHUYKH,
KryTUKU. QyHKIMHA OPraHOUI0B KJIETKU. BKirroueHus.

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

TpaHCIIOPT BEMIECTB B KIIETKE.

JlemoncTpanum:

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

Huarpammbel:  «PacnpeneneHue XMMHYECKUX DJIEMEHTOB B HEKHBOU
npupoze», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B )KUBOM MPUPOJIEN.

Tabmuubr u cxembl: «llepuogndeckass TabnuIa XUMHUYECKUX DIIEMEHTOBY,
«CTpoeHne MOJIEKYJIbl BOJbIY, «buocunres 6enka», « CTpoeHre MOJIEKYJIb OelIKay,
«Ctpoenue ¢pepmenta», «Hykinennossie kuciotel. JIHK», «CTtpoeHue MosekyJibl
AT®», «CtpoeHne 3yKapuOTHYECKON KIETKN», «CTpOEHUE KUBOTHOU KIIETKHUY,



«CtpoeHue pacTUTENbHOU KIETKH», «CTpoeHue MPOKAPUOTUYECKOU KIIETKNY,
«CtpoeHue sapa KIEeTKn», « Y TIeBOAbD), «JIMIuIbD.

ObopynoBaHue: CBETOBOW MHMKPOCKON, OOOpYAOBaHWE [JIsl TMPOBEICHUS
HAOJIOICHUM, W3MEPEHHM, SKCIEPUMEHTOB, MHUKpONpPENapaTbl pPacTUTEIbHBIX,
YKUBOTHBIX U OaKTEPUAIbHBIX KJIETOK.

JlaGopaTopHblie 1 NpakTHYeCKUE PadOThI:

JlaGopatopHas pabora Ne 1. «M3yueHne KaTalIUTUYECKOH AaKTUBHOCTH
(dbepMeHTOB (Ha MpUMEpE aMUIIa3bl UK KaTajasbl)».

JlabopatopHass pabota No 2. «M3ydyeHue CTpOeHHS KIETOK pacTEHUMH,
YKUBOTHBIX M OakTepuil MoJ MUKPOCKOIIOM Ha TOTOBBIX MHUKpONpEnaparax M HX
OMHCAHUE.

Tema 4. 7KusHeaesiTeJIbHOCTh KJIETKH.

OOMeH BelIeCTB, WK METa00IU3M. ACCUMMIAIUS (TUIACTUYECKU OOMEH) U
JUCCUMUIISIIUA (PHEPTeTUUECKUil OOMEH) — JBE CTOPOHBI E€IMHOrO Ipoliecca
MeTrabonn3ma. Pojb 3aKOHOB COXpaHEHHUs BEIIECTB M HHEPruM B NOHUMAHUU
MeTabom3ma.

Tunbel oOMeHa BeliecTB: aBTOTPO(DHBIN U reTepoTpodHbIil. Posib dhepMeHTOB
B 0OMEHE BEIIECTB U MPEBPAIEHUN YHEPTUU B KIIETKE.

®ortocunte3. CmeroBas W TeMHOBasg (a3bl ¢doTocuHTe3a. Peakiuu
dbotocunTeza. DPphekTuBHOCTH (OTOCHHTE3a. 3HAUCHUE (DOTOCHUHTE3A ISl KUZHU
Ha 3emiie. Biausinue ycnoBuil cpeapl Ha (DOTOCUHTE3 U CIIOCOOBI TOBBIIICHUSI €T0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHUM.

XeMOCHHTEe3. XEeMOCUHTE3UPYIolue OakTepun. 3HAUCHUE XEMOCHHTE3a IS
YKU3HH Ha 3emIe.

DHepreTuueckuii oOMeH B KieTke. PaciiernieHue BeliecTB, BbIJCICHUE U
aKKyMYJUpPOBAHHE DSHEPrUM B KIETKE. OTambl SHEPreTUYECKOro oOMeHa.
I'mukonus. bpoxenue u ero Buabl. KHUCIOpOOHOE OKHMCIIEHUE, WA KIETOYHOE
JIbIXaHUE. OkucnuTenbHoe dbochopunupoBaHue. O¢ddexTuBHOCTH
HHEPreTUYECKOro oOMeHa.

Peakium wmaTpuuHoro cuHre3a. ['eHermueckas wuHpopmauus u JHK.
Peanuzauus reHetuueckoil uH@opManuu B KieTKe. ['eHeTHYecKuid KOA U €ro
cBoiicTBa. Tpanckpumnuus — Mmatpuuabli cuHTe3 PHK. Tpancnsnus — GuocunTes
Ooenka. Ortambl TpaHchsuuu. KomupoBanue amuHOKuCIOT. Pomb pubocom B
OonocuHTe3e Oenka.

Hekinerounsle ¢popMbl xu3HU — BUpychl. Uctopust oTkpsiTUs Bupycos (. U.
WBanoBckuit). OCOOCHHOCTH CTPOCHHMSI M JKMU3HCHHOTO IIMKJIa BHUPYCOB.
bakrepuodaru. bonesnu pacreHuid, KWUBOTHBIX W YEJIOBEKAa, BBI3HIBACMBIC
Bupycamu. Bupyc ummynoneduiura yenoseka (BUY) — BozOyautens CITM/]a.
OOpaTHass ~ TpaHCKpUIIIMs, peBepraza W uHTerpasa. lIpodunakrrka
pacnpocTpaHeHus: BUPYCHBIX 3a00JI€BaHUIA.

JleMoHCTpaUM:



[Toptpetsr: H. K. Konbnos, . . UBanosckui, K. A. Tumupszes.

Tabmuubr u cxembl: «Tunbel nutaswusy, «Metabomuzm», «MUTOXOHIAPHUSY,
«JHepreTuyeckuii oomen», «Xiopomiacty, «Potocunres», «Crtpoenue JHK»,
«CtpoeHue u PyHKIIMOHHpPOBaHUE TeHa», «CuHTe3 Oenka», «['eHeTnueckuii Koy,
«Bupyco», «bakrepuodarn», «Ctpoenre u xku3HeHHbM nuki Bupyca CIIN/a,
oakTepuodaray, «Permmukarms JTHK».

ObopynoBanue: moaenu-anmumkanuu «Yasoenune JHK u Tpanckpunimsy»,
«buocunres 6enka», «CTpoeHue KIeTku», Moaesb cTpykTypsl JJHK.

Tema 5. Pa3aMHokeHMe M MHAUBUAYAJbHOE PAa3BUTHE OPTaHU3MOB.

KieTouHbl 1UKJ, WU JKU3HEHHBIM LUKI KiIeTku. MHTepdaza u mMuTos.
[Ipomeccrl, mpoTekatomue B uHTepdaze. Perumkarnus — peaknus MaTPpUIHOTO
cunteza JIHK. Crpoenne xpoMocoM. XpOMOCOMHBI Ha0Op — KapHOTHIL
Jumiou eIl W TatulOMJHBIA  XpOMOCOMHBIE  HAOOpBL.  XpOMaTHUbL.
[{uTonoruuyeckue OCHOBbI PA3MHOKEHHSI M  WHIWBUAYAJIBHOTO  Pa3BUTHUS
OpPraHU3MOB.

Henenne knetkn — muto3. Cramguu murtosa. [Ipoueccel, mpoucxoasumume Ha
Pa3HBIX CTAAUSIX MUTO3a. BUOTOrMYECKU CMBICT MUTO3A.

[Iporpammupyemast rubenb KISTKH — aromnTo3.

@dopMbI pa3sMHOXKEHHSI OPTraHU3MOB: Oecroyioe U mosioBoe. Buel Oecrnonoro
Pa3MHOXKEHUS: JICJICHUE HAABOE, ITOYKOBAHUE OJIHO- W MHOTOKJIETOYHBIX,
CIOpooOpa3oBaHKe, BET€TaTUBHOE pa3MHOXKeHUE. VICKyccTBeHHOE KIOHMpPOBaHUE
OPraHu3MOB, €r0 3HAUEHUE JJIs1 CEJIEKIIUU.

[TooBoOE pazMHOKEHHE, €T0 OTINYUS OT OECTIOJIOTO.

Meiio3. Cranuu meio3a. Ilpoueccsl, MpOUCXOAIIME HA CTagUsAX Meio3a.
[ToBenenne xpomocoM B Meno3e. KpoccuHrorep. bHOJIOrMYECKU CMBICT H
3Ha4YEeHUE Meno3a.

["ameToreHes — mporecc 0OOpa3oBaHUsI TMOJOBBIX KIETOK Yy KHUBOTHBIX.
[TonoBbie kene3bl: CEMEHHUKU U SMYHUKU. OOpa3oBaHWE W Pa3BUTHE MOJOBBIX
KJIETOK — TaMmeT (CrepMaro30ujl, SHMIEKJIeTKa) — CIepMaTOreHe3 U OBOICHE3.
OcoOEHHOCTH CTpPOEHMS SWLEKIETOK M crepMaTo30uaoB. OIIog0TBOpPEHUE.
[TapTeHorenes.

WunuBunyanpHoe pas3BuTHE (OHTOTE€HE3). OMOPHOHAIBHOE  Pa3BUTHE
(amOpuorenes). Drtarnbl SMOPHOHATBLHOTO PA3BUTHSl Y TMO3BOHOYHBIX JKUBOTHBIX:
npoOJieHue, racTpytisiuus, opraHoreHnes3. IloctamOpuoHanbHOe pa3BUTHE. THITBI
NOCTAIMOPHUOHAIBHOTO Pa3BUTHS: MpsAMOE, HempsiMoe (IMYMHOYHOE). BnusHue
Cpellbl Ha pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CIOCOOHBIC BBI3BIBATH BPOKIEHHBIC
YPOICTBa.

Poct u pa3Butue pacreHuii. OHTOreHEe3 I[BETKOBOTO PACTEHUS: CTPOCHHUE
CEMEHHU, CTAJINU Pa3BUTHUSL.

JdeMoHCTpanuu:



Tabmupt 1 cxembl: «DopMmbl pa3MHOXKEHHUS OpPraHU3MOBY», «/lBoitHOE
OIUIOJIOTBOPEHUE y [BETKOBBIX pacTeHU», «BereraTuBHOE pa3MHOKECHUE
pacteHuit», «Jlenenue kietku Oaktepuit», «CTpOEHHE TMOJOBBIX KIETOKY,
«Ctpoenne xpoMocoMbl», «Knertounwrii nukin, «Pemnukanus JHK», «Mwutosy,
«Meiiosy, «IIpsMoe u HenmpsiMoe pa3BUTHE», «I'aMeTOreHe3 y MJIECKONUTAOIINUX U
yeaoBeKay, « OCHOBHBIC CTaIMM OHTOTEHE3a».

Ob6opynoBanue: MHKPOCKOTI, MHKPOITPENAPATHI «CnepmaTto30u bl
MJICKOITUTAIOMIETOY, «SHleKIeTKa MieKonuTarouero», «KapuokuHes B KieTKax
KOpEIlIKa JyKa», MarHuTHas MOJEb-alIuIuKanus «JleieHue KIeTKW», MOJIEIb
JAHK, monenp metada3zHoit XpOMOCOMBI.

JlaGopaTopHblie 1 NpakTHYeCKUE PadOThI:

JlaGoparopuas pabora No 3. «HaOmiomeHume muTO3a B KJIETKAaX KOHYHKA
KOpEIIKa JIyKa Ha TOTOBBIX MUKPOIIpEnaparax».

JlaGoparopuas pabota Ne 4. «M3ydeHwe CTpOCHHS IIOJIOBBIX KIETOK Ha
FOTOBBIX MUKPOTIPENapaTaxy».

Tema 6. HacsieAcTBEHHOCTh 1 U3BMEHYMBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeTukd. Mcropus pazsutus reHeTukd. Poibs nuTosiorun
1 SMOPHOJIOTHH B CTAaHOBJICHUU TCHETUKH. BKiIam pOCCHUCKUX M 3apyOeKHBIX
y4EHBIX B Ppa3BUTHE TCHETHKA. MeETOJbl TEHETHUKHU (THOPHIOJOTHUCCKUM,
LIUTOT€HETUYECKHM, MOJEKYJSIPHO-TeHEeTHUECKUi1). (OCHOBHBIE T'€HETHYECKUE
noHATHsA. [ eHeTu4YecKkasi CHMBOJIMKA, UCTIOJb3yEMasl B CXEMax CKPEIIMBAHUMN.

3aKOHOMEPHOCTH HaCJIeIOBaHUsI MPU3HAKOB, YCTaHOBJICHHBIE . MeHnaenem.
MonorubpuHoe CKpelMBaHue. 3aKOH €IMHO-00pa3us THOPHIOB IEPBOTO
nokoyieHusA. IlpaBuino JOMUHUPOBaHMS. 3aKOH PpACHICIJICHUS MPU3HAKOB.
['unoresa ynctoTel rameT. [1oHOE M HEMOJIHOE TOMUHUPOBAHUE.

JuruOpuaHoe  CKpelIMBaHWE. 3aKOH  HE3aBUCHUMOTO  HaCJEJOBaHUS
npu3HakoB.  lluToreHeTMdecKkWe  OCHOBBI  JUTHOPHJIHOTO  CKpEUIMBAHUS.
AHaM3upylolee cKkpenmpanue. Mcrnoap30BaHue aHATM3UPYIOLIETO CKPEIIBaHUS
JIJISL OTIPE/ICJICHHS] TeHOTHIA OCOOHU.

CuerieHHOe  HacienoBaHue TnpuszHakoB. PabGora T. Moprana 1o
CLUEIUICHHOMY HACJIEIOBAaHUIO T€HOB. HapymieHnue cuerieHus reHOB B Pe3yJibTaTe
KPOCCHUHITOBEpA.

XpOMOCOMHAasi TEOpUSI HACIEACTBEHHOCTH. | €HEeTUYECKHUE KapThl.

['enetnka mosa. XpoMOCOMHOE ompeAesieHrne moya. AyTOCOMBI U MOJIOBBIE
xpoMocoMbl. ['omMorametrHele W reTreporaMeTHbie oOpraHusMmbl. HacnegoBanue
MIPU3HAKOB, CIETICHHBIX C MOJIOM.

N3meHunBOCTh. BUIbI HK3MEHUMBOCTH: HEHACJIEACTBCHHAS U HACJIEACTBCHHAS.
Pomp  cpempl B HEHACIEACTBEHHOM  M3MEHYMBOCTU.  XapaKTEPUCTUKA
MOU(DUKAIIMOHHONW U3MEHUYMBOCTH. BapuanmoHHbIN psil 1 BapualluOHHAS KpUBas.
Hopma peakuuu npuszHaka. KonnuecTBEHHBIE M KAUYE€CTBEHHBIE MPU3HAKU M HX
HOopMa peakiuu. CBoMcTBa MOAU(MUKAITMOHHON N3MEHYHNBOCTH.



HacnencrBenHasi, WM TE€HOTUIIMYECKAs, HU3MEHUUBOCTh. KoMOWHATHBHAas
U3MEHYHMBOCTh. Meio3 W TMOJOBOM MPOIECC — OCHOBA KOMOWHATHBHOU
M3MEHYMBOCTUA. MyTarimoHHasi N3MEHUMBOCTh. Kitaccudukanus MyTanmii: TeHHBIE,
XpPOMOCOMHBIE, FTeHOMHBIE. HacToTa 1 mpuunHbl MyTaluid. MyTareHHbie (pakTopBbl.
3aKOH rOMOJIOTHYECKHX PSAOB B HaclieAcTBeHHOM n3menunBoctu H. Y. BaBuiiosa.

BresnepHast HACIEACTBEHHOCTh U U3MEHYUBOCT.

['enetuka 4yenoBeka. Kapuortum uenoBeka. OCHOBHBIE METOAbl TEHETUKU
YeJIoBeKa: TeHealIorMuecKuil, OJIM3HEIOBbIN, IMTOT€HETUYECKHUM, OMOXUMUYECKUH,
MOJIEKYJISIPHO-TE€HETUUECKH. CoBpemeHHOE ONpEeIECIICHHE r€HOTHUIA!
MTOJTHOTEHOMHOE CEKBEHUPOBAHUE, T'€HOTUIIUPOBAHUE, B TOM YHUCIIE C MOMOIIBIO
[111P-ananu3a. HacnenctBenuble 3a0ojcBaHUsS 4YEIOBEKA: TICHHBIE OOJIE3HH,
00JIe3HU C HACIEJACTBEHHOM MpPEeApacloiOKEHHOCTbIO, XPOMOCOMHBIE OOJIE3HHU.
Comarnueckue H TreHepaThBHble MyTanuu. CTBOJNOBBIE KIETKH. [IpuHIUIIBL
3I0POBOT0 00pa3a *KU3HU, TUATHOCTUKHU, TPOPMIAKTUKA U JICUEHUS T€HETUYECKUX
Oosie3Hel. MeauKo-TeHETUYEeCKOe KOHCYJIbTUPOBAHHUE. 3HAYEHUE MEIUIIMHCKON
TEHETUKU B MPETOTBPAICHNUN U JICYEHUN FEHETUUECKUX 3a00JIeBaHUM YeI0BEKa.

JlemoHcTpanum:

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

TaOmuiel W CXEMBL: «MoHOTHOpPUAHOE  CKpEIIUBAaHUE U €ro
[UTOTCHETUYECKAass OCHOBa», «3aKOH PACHICIUICHUS W €ro LHUTOTCHETUYeCKas
OCHOBa», «3aKOH  YHCTOTHI  Tamer», «JlurubpumHoe  CKpeluBaHUE,
«lluTonornyeckue  OCHOBBI  JWTHOPHAHOTO  CKpemMBaHus»,  «Mehos3y,
«B3anmMonencTBUE AJUICNIBHBIX TE€HOB», «l'e€HeTHYecKue KapTbl paCTEHUN,
JKUBOTHBIX WU 4YeJoBeKa», «l'eHeTnka mona», «3aKOHOMEPHOCTH HACIICIOBAHUS,
CUEIUICHHOTO ¢ mnoJioMm», «KapuoTumnbl uyenoBeka © KUBOTHBIX», «Buubl
U3MEHUYMBOCTH», «MoaudukalroHHas W3MEHUYUBOCTH», «HacnmemoBanue pesyc-
daktopay, «I'eHeTrka rpymi KpoBu», « MyTarimoHHas ”3AMEHUYHUBOCTHY.

OO6opynoBanue: Mojenu-anmiukauun «MOHOTUOpUIHOE CKpEUIMBaHUE,
«HenonHoe noMuHMpoBaHue», «JurubpugHoe ckpemuBanuey», «llepexpéct
XpPOMOCOM», MHKPOCKOIl M MUKporpemnapatr «Jlpo3oduna» (Hopma, MyTanuu
(dbOopMBI KPBUTBEB M OKPACKH Tela), repoapuii «I opox moCeBHOM.

JlaGopaTopHblie M NpaKkTHYeCKUE PadOThI:

JlaGoparopHas pabotra No 5. «M3yueHue pe3yJbTaTOB MOHOTHOPHUIHOTO U
JUTUOPUIHOTO CKpEUIMBaHUs y AP030( Ikl Ha TOTOBBIX MUKpOTpEnapaTaxy.

JlabopaTtopHas pabora Ne 6. «M3yuenne MoauuKaIMOHHON N3MEHUNBOCTH,
MIOCTPOEHHUE BAPUALMOHHOIO Psifia U BAPUALIMOHHON KPUBOM.

JlabopaTtopHas pabora Ne 7. «AHanmu3 MyTanuid y JIpo30(uiabl Ha TOTOBBIX
MHKpOIpenapaTax».

[Ipaktuueckass pabdora Ne 2. «CocraBieHHEe UM aHAJIU3 POJOCIOBHBIX
YEJIOBEKaY.



Tema 7. Cesiekumst opranusMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuus Kak HaykKa M Ipolecc. 3apOKICHUE CEIEKUUU U JTOMECTUKAIIMS.
Yyenne H. U. BaBunoBa o0 T1eHTpax TMNPOUCXOXKACHUS W MHOT0O00pa3us
KYJbTYPHBIX pacTeHUM. LIEHTpbl NMPOUCXOXKAECHUSA JOMAIIHUX KUBOTHBIX. COpT,
OpO/1a, ITAMM.

CoBpeMeHHbIE METO/bI CeleKIUHA. MacCoBBIi U MHAMBUAYAJIBHBII OTOOPHI B
CEJICKUMU PACTEHHM M KUMBOTHBIX. OLEHKa 3KcTepbepa. BIum3kopoACTBEHHOE
cKkpeniuBanue — HMHOpuAMHT. Yucras nuHusa. CKpellMBaHUE YHCTHIX JIUHUH.
['ereposuc, wiu rubpuaHas cuia. HepoacTBeHHOE CKpeluBaHWe — ayTOPUIAMHT.
Otpanénnas rtulOpuausanus U €€ ycnexu. VCKycCTBEHHbIM MyTareHe3 H
MOJyYEHUE TOJUILIONAO0B. JIOCTMKEHHS CENEKIMW PACTECHHM, »XUBOTHBIX U
MHKPOOPTraHU3MOB.

bHOTEXHOJIOTHA KaK OTpacib IPOU3BOACTBA. ['€HHAas WMH)KEHEpHUs. OTallbl
co3nanuss pexkomOuHanTHOM JIHK wu Tpancrennsix opranuzmoB. Kierounas
uHKeHepus. Kilerounele KyabTypbsl. MUKPOKIIOHAIBHOE Pa3MHOXKEHUE PACTEHUMU.
KiloHnpoBaHWe BBICOKONIPOAYKTUBHBIX CENBCKOXO3AMCTBEHHBIX OpPTaHU3MOB.

Okojornyeckue W 3tudyeckue  npobmembl. MO  —  reHeruuecku
MO (ULIMPOBAHHBIE OPTAHU3MBI.
JlemoHCcTpauuu:

[Toptpers: H. U. BaBuios, U. B. Muuypun, I'. /I. Kapneuenko, M. O.
HBaHOB.

Tabmuubr u cxembl: kKapta «LleHTpbI MPOUCXOXKIECHUS W MHOTOOOpa3us
KYJbTYPHBIX pacTeHui», «[lopoasl TOMalHUX KUBOTHBIX», «CopTa KyJIbTypHBIX
pacreHumity, «OtnanéHnas ruopuausanusy, «PadoTel akagemuka M. @. MiBaHoBay,
«Ilomunnongus», «OObEeKThl OWOTEXHOJOTHM», «KileTouHbIe KYyJIbTypbl H
KJIOHUpOBaHHE», « KOHCTpyHpOBaHHE U IEPEHOC T€HOB, XPOMOCOM).

O6opynoBaHue: MyJISIKH TUIOJ0B U KOPHEIIJIONOB AUKUX (OPM U KYJIbTYpPHBIX
COpPTOB pactenuii, repbapuit «CenbCKOX035MCTBEHHBIE PACTCHUS.

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

Okckypenusi «OCHOBHBIE METOAbl W JOCTHUIKEHHUS CEJIIEKUMA PACTEHHU H
YKUBOTHBIX (Ha CEJIEKIITUOHHYIO CTaHILIHNIO, IJIEMEHHYIO bepmy,
COPTOUCIIBITATENbHBIA  yYaCTOK, B TEIUIMYHOE XO3AKUCTBO, JabOPaTOpHIO
arpOyHUBEPCUTETA WIK HAYUYHOTO LICHTPA)».



[NTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOTPAMMBI 110
BMOJIOTUN HA  BA30BOM  VYPOBHE CPEJHEI'O  OBILIET'O
OBPA3OBAHUIA

Cormacho ®I'OC COO, ycraHaBaMBaKOTCd TpPeOOBaHUS K peE3yJibTaTaMm
OCBOGHMs  OOyyalolmMMHUCSA TNpOrpaMM cCpefaHero oOmiero  oOpa3oBaHUS:
JUYHOCTHBIM, METAIIPEAMETHBIM U TPEAMETHBIM.

JIMYHOCTHBIE PE3YJbBTATDBI

B cTpykType JIMYHOCTHBIX PE3yJIbTATOB OCBOCHUA IpeaMeTa «buomorus»
BBIJICJICHBI CIIEAYIONIME COCTABIISAIONINE: OCO3HAHKWE O0YYaIOIIMMUCA POCCUICKON
rPaXJaHCKOW UAECHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOONpPEACIICHUIO, HaJlWyhe MOTHUBAIlMM K  OOy4YeHHI0  OHOJIOTHH,
I[eJICHANPABJICHHOE pPa3BUTHE BHYTPEHHHMX YOEXIEHWM JIMYHOCTH Ha OCHOBE
KIIFOYEBBIX IICHHOCTEH M MCTOPUYECKUX TPAJAMIIUN pPa3BUTHSA OHOJOTHUUECKOTO
3HaHUs, TOTOBHOCTh M CHOCOOHOCTH OOYYaOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JESITEIbHOCTH I[IEHHOCTHO-CMBICJTOBBIMM  YCTaHOBKaMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHMs, HAJIWYHME HKOJOTHMYECKOTO ITPaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTH 1ICJIM U CTPOUTH KU3HCHHBIC TUTAHBI.

JIM4HOCTHBIE pE3yNbTaThl OCBOEHUS mpeamMeTra «buonorus» nOCTUTraroTCs B
€IUHCTBE YYEOHOM U BOCHHUTATEIBHOM JEATCIIBHOCTH B COOTBETCTBUU C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLUUOKYJIBTYPHBIMU, ICTOPUYECKUMH U JyXOBHO-
HPaBCTBEHHBIMU IICHHOCTSIMHM, IPUHSATHIMA B OOIIECTBE MpaBUIaMU M HOpPMaMu
MOBEJCHUSI W CIOCOOCTBYIOT TIpOIleCCaM CAaMOIIO3HAHMS, CAMOBOCTIHTAHHS U
CaMOpA3BUTHUA, PpA3BUTHUA BHYTPEHHEHW TMO3ULMU JIMYHOCTH, NATPUOTHU3MA,
YBAXXEHUS K 3aKOHY M MPABOMOPSAKY, YEIOBEKY TPyJa U CTApLIEMY IMOKOJICHUIO,
B3aMMHOTO YBa)XCHHUS, OCPEKHOIO OTHOIIEHUS K KYyJIbTYpPHOMY HACISIUI0 U
TPAAULUSAM MHOTOHAIMOHAILHOTO Hapoja Poccuiickon denepanuu, Opupoie u
OKPY KaroIIEn Cpee.

JInyHOCTHBIE pe3ybTaThl OCBOEHHUsI ydeOHoro mpeamera «buosorus»
JIOJKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTH 00YUYarOIIUXCsl PYKOBOJCTBOBAThCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  yOCKIEHUW, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACIIMPEHUE >KU3HEHHOTO
OMBITA M OMbITA JIEITEILHOCTH B MPOILIECCE Peaau3alii OCHOBHBIX HAIpaBJICHUH
BOCIUTATEJILHON JEATEILHOCTH, B TOM YUCJIE B YACTH:

1) rpaaIaHCKOro BOCIIMTAHUS

c(hOpMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOIIErocst KaKk aKTUBHOTO U

OTBETCTBEHHOTO YWJIEHA POCCUMCKOI0 OOIIECTBA;



OCO3HAHWE CBOMX KOHCTUTYIIMOHHBIX TIpaB U OOS3aHHOCTEH, YBaKCHHE
3aKOHA U MPaBOMOPSIIKA;

FOTOBHOCTh K COBMECTHOM TBOPUYECKOW JESATEIBHOCTH IIPU CO3JAHUU
y4eOHBIX MPOEKTOB, PEIICHWHU YUEOHBIX W IMO3HABATEJIbHBIX 3aJ1au, BHITTOJTHECHUU
OMOJIOTMYECKUX IKCIICPUMEHTOB;

CIIOCOOHOCTh  OTPEACNATh COOCTBEHHYIO IIO3HMIIMIO TI0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€

YMEHHE YUYUTHIBaTh B CBOMX JACHCTBUIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aMMO/ICHCTBUS JIIOJICH C Pa3HBIMHU YOCXKICHUAMH, KyJIbTYPHBIMUA LIECHHOCTSAMU U
COIIMAJIBHBIM TTOJI0KEHUEM;

FOTOBHOCTh K COTPYAHHUYECTBY B IIPOLECCE COBMECTHOI'O BBINOJIHEHHUS
y4eOHBIX, TO3HABATEIBHBIX U MCCIEAOBATEIBCKUX 3a/lady, YBaXUTEIbHOIO
OTHOIIICHHS K MHEHHUIO OIIMIOHEHTOB IpU OOCYKJICHHH CIOPHBIX BOIIPOCOB
OMOJIOTHYECKOTO COJISPKAHNS,

FOTOBHOCTh K TYMAHUTAPHOW W BOJOHTEPCKOU JAEATEIBHOCTH;

2) IaTPUOTHYECKOI0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaXXJaHCKON WUJICHTUYHOCTH,
MMaTPUOTHU3Ma, YBAXEHUS K CBOEMY HApOJY, YyBCTBA OTBETCTBEHHOCTH MEPE.
PonunHoi, ropaoctu 3a CBOW Kpai, CBOW PoauHy, CBOM S3BIK U KYJIbTYDY,
MPONIOE M HACTOSIIEE MHOTOHAIIMOHATIBLHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOIIEHNE K MPUPOJHOMY HACICIUIO U MaMATHUKAM MPUPOIBI,
TOCTHXKEHUAM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUAX, TPY/IE;

CIIOCOOHOCTh OIICHUBATh BKJIAJ, POCCHUHCKMX YYEHBIX B CTaHOBJICHHUE U
pa3BuUTHE OWOJOTHHM, TOHMMAaHUS 3HAYCHHS OHOJIOTHM B TIO3HAHUH 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIEeCTBA;

uaelHas yoexxIEHHOCTh, TOTOBHOCTh K CIY)KeHHMIO M 3amute OTeuecTna,
OTBETCTBEHHOCTbH 3a €r0 Cyb0Y;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEW POCCUIICKOTO HAPOJA;

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHM S, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC pPEIICHUS,
OPUEHTUPYSCh HA MOPAITbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTHY;

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYMBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOIIEHHUE K CBOUM POJMUTENSIM, CO3JJaHUI0 CEMbU Ha OCHOBE
OCO3HAaHHOTO MPUHATHS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUMU C
TpaauKusIMu Hapo10B Poccuu;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHHE K MHUPY, BKIIOYAs JCTETUKY ObITa, HAyYHOTO M
TEXHUYECKOTO TBOPUECTBA, CIIOPTA, TPYJAa, OOIIECTBEHHBIX OTHOIIECHUI;

IMOHUMAHUE YMOLIMOHAJIBHOTO BO3JECUCTBUS )KUBOU ITPUPOJIBI U €€ LIEHHOCTH;



TOTOBHOCTh K CAMOBBIPQKEHHUIO B Pa3HbIX BUIAX HCKYCCTBAa, CTPEMJICHUE
IPOSIBIISITH KAYECTBA TBOPUECKOW JTUYHOCTH;

S) ¢usuyeckoro BocnuTaHus, GOPMHPOBAHHMSA KYJAbTYPbI 310POBbS U
IMOLMOHAJIBLHOIO 0JIaronoJIy4ns:

NOHMMAaHUE W peaju3alus 3J0pOBOTO W 0e30MacHOro o0pasza KU3HU
(3m0poBOE  TUTaHWE, COOJIFOJIEHHE TUCMEHWYECKHX TMpPaBWJI U HOPM,
cOamaHCHUpPOBAaHHBIA PEXUM 3aHATHM W OTAbIXa, peryisipHas Qunueckas
aKTUBHOCTb), OEpEkKHOr0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (hM3HUECKOMY U TICUXUYECKOMY 3/I0POBbIO;

MOHMMAHUE LEHHOCTH MPAaBUJ HWHIWBUAYAJIBHOTO U  KOJUIEKTUBHOIO
0e30MacHOro MOBEICHUS B CUTYalUsAX, YTPOKAIOIINX 3J0POBBIO U KU3HU JIFOJIEH;

OCO3HAHHWE MOCIEACTBUN W HENPUITHS BPEAHBIX MPUBBIYEK (YHOTPEOJICHHUS
aJIKOTr0JIsl, HAPKOTHKOB, KYPEHHUS);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTB K TPY/ly, OCO3HaHHE LIEHHOCTU MacTEPCTBa, TPYAOIO0HE;

FOTOBHOCTh K AKTUBHOM JEATEIBHOCTA TEXHOJOTUYECKOM M COLMAIBHOMN
HaIPaBJIEHHOCTH, CIOCOOHOCTh MHHUIIMUPOBATH, MJIAHUPOBATh U CAMOCTOATEIBHO
BBIIIOJIHATH TAKYIO JIESITEIIBHOCTD;

UHTEpEC K pa3inyHbIM cdepaM MpodhecCHOHATbHON JEesTENIbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud H  pealn30BbIBATH
COOCTBEHHbIE KU3HEHHbIE TIJIaHbL;

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

7) 3K0JIOTHYECKOI0 BOCIIUTAHMSA

HKOJIOTUYECKU 1EJIECO00pa3HOE OTHOIICHHE K MPUPOJAE KaK HCTOUHHKY
YKU3HHU Ha 3eMJie, OCHOBE €€ CYyIlEeCTBOBAHUS;

NOBBIUICHHE YPOBHS SKOJOTMYECKOM KYJbTYpbl: MPUOOPETEHHE OIbITa
IUIAHUPOBAHMS TIOCTYIKOB M OLIEHKM MX BO3MOJXHBIX ITOCIEICTBHMA IS
OKPYXarOUIEH CPEIbL;

OCO3HAaHME TJI00aTBHOrO XapakTepa 3KOJIOTMUECKUX MpoOJeM M MyTed HuX
pEeLIeHHUS;

CIIOCOOHOCTh HUCIIOJIb30BaTh MpUOOpETaeMble TPH HW3YYCHUU OHOJIOTHH
3HaHWS W YyMEHHsS TpU PELICHUH TNpoOJieM, CBA3AHHBIX C pPAlMOHAIbHBIM
IPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHUS B MPUPOJIE,
HaIpaBJCHHBIX HA COXpPAaHEHUE PABHOBECHS B HKOCHUCTEMAX, OXpPaHy BHJIOB,
AKOCHUCTEM, OrOCchephl);

AKTUBHOE HEINpUATHE JEUCTBUM, NPUHOCAIIMX BpPEH  OKPYNKaOUIEH
OPUPOJIHON cpezie, YMEHHE MPOTHO3UPOBATH HEOJIATOMPHUITHBIE IKOJIOTUYECKUE
MOCJIEICTBUS MPEANPUHUMAEMBIX ACHUCTBUIN U MPEIOTBPAIATH UX;

HaJIM4KME PA3BUTOIO IKOJIOTMYECKOTO MBIIUICHHUS, SKOJIOTMYECKON KYJIbTYpHI,
OIbITa NEeATENbHOCTH HKOJIOTMYECKOM HaIPaBJIEHHOCTH, YMEHUs



PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOW, KOMMYHUKATUBHOM W COLIMAJIbHOU
MPAKTUKE, TOTOBHOCTU K YYAaCTHIO B MPAKTUUECKOMN JIESITEIHLHOCTH SKOJIOTMYECKON
HaIpPaBJICHHOCTH;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCT, MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKU U OOIIECTBEHHON MPAaKTUKW, OCHOBAHHOI'O Ha JUAJore
KYJBTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHUPE;

COBEPUICHCTBOBAHUE SI3BIKOBOM W YMTATEIBCKOW KYJIbTYphl KaK CPEACTBa
B3aMMO/JICHCTBUS MEXKTY JIFOJbMH U MIO3HAHUS MUDA;

NOHUMAaHUE CHeuupuKu OHOJOTUM KaK HAyKd, OCO3HaHUA €€ poJih B
GbOpMHUpPOBaHUN PAINMOHATHLHOTO HAYYHOTO MBINIJICHUS, CO3JaHUU IICJIOCTHOTO
MPEACTaBICHUSI 00 OKPYXaIoIeM MHpPE KaK O €AMHCTBE MPHUPOJIbI, YeJOBEKa U
oOIIecTBa, B IMO3HAHUM TPHUPOAHBIX 3aKOHOMEPHOCTEH M pEIICHUU MpodsieM
COXpaHEHUS TPUPOITHOTO PABHOBECHS,

yOeKAEHHOCTh B 3HAUYUMOCTH OWOJOTHUU ISl COBPEMEHHOM ITMBUIIM3AIIUU:
o0OecrieueHus: HOBOTO YPOBHSI Pa3BUTUS MEIUIIMHBI, CO3J]aHHUE TEPCIEKTUBHBIX
OMOTEXHOJIOTHI, CHOCOOHBIX pElIaTh PECYpCHbIE  MPOOJEMBbI  Pa3BUTHS
YeJIOBEUECTBA, MOUCKA MyTEeH BBIX0JIa U3 MIO0ATBHBIX IKOJIOTHUECKUX MPOOIeM U
oOecrieueHusi  Mepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PaIlMOHAIBHOMY
WCIIOJB30BAaHUIO TPUPOJHBIX PECYpCcOB M (HOPMUPOBAHMIO HOBBIX CTaHJIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYCHUU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBINMICHUS OOIIEH KyJbTYphl, €CTECTBEHHO-HAyYHOW TI'paMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIBHON TPaMOTHOCTH OOydarommxcs, GopMHpPYyeMOi
MIPU U3YYE€HUU OUOJIOTHUH;

MOHMMAHHUE CYIIHOCTH METOJIOB MO3HAHUS, UCTOJb3YEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJIb30BaTh IIOJy4YaeMble 3HAHUS [UJIs aHalu3a |
OOBSICHEHUS SIBIICHUN OKPYXAIOIIEro MUpPa U MPOUCXOISAIINX B HEM U3MEHEHUH,
yMEHHE JejaTh OOOCHOBAHHBIC 3aKJIOUEHUSI HAa OCHOBE HAay4yHbIX (PaKkToB U
MMEIOITUXCS JAHHBIX C 1IEJIbIO MOTYUYEHHS TOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSATEJIBHO HCIOJIb30BaTh OMOJIOTMUECKUE 3HAHUS IS
perieHus mpo0JieM B peabHbIX KU3HECHHBIX CUTYAIUX;

OCO3HAHHUE LIEHHOCTH HAYYHOU ESTEIbHOCTH, TOTOBHOCTh OCYIIECTBIISThH
MPOEKTHYIO U UCCIIEA0BATEILCKYIO ACATEIbHOCTh MHIUBUAYAJIBHO U B TPYMIIE;

TOTOBHOCTh W CIIOCOOHOCTh K  HENPEphIBHOMY  OOpa3oBaHUIO W
caM000pa30BaHNI0, K aKTUBHOMY IIOJTYYEHHIO HOBBIX 3HAHUW MO OWOJOTHU B
COOTBETCTBHH C KU3HECHHBIMH IMOTPEOHOCTSIMHU.

METANPEAMETHBIE PE3YJIbTATBI



MeTtanpeameTHble pe3yabTaThl OCBOCHHs yueOHOro mpeamera «buomorus»
BKJIIOYAIOT: 3HAUYUMbIE i1 (OPMHUPOBAHUS MHUPOBO33PEHUA OO0YUAIOLIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAyYHbIE MOHATHUS, OTpAKAOLIUe
IEJIOCTHOCTh HAy4YyHOM KapTHUHBI MHUpa U CHEeUU(PUKY METOJO0B TMO3HAHUS,
UCIIOJIb3yEMbIX B €CTECTBEHHBIX Haykax (BEIIECTBO, YHEPrusi, SBJICHHE, MPOIECC,
CUCTEMA, HAy4YHbI (PaKT, NPUHLMII, THUIOTE3a, 3AKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCIIEIOBaHWE,  HAONIOJIEHWEe, MW3MEpEeHHe, OKCIEPUMEHT U  JIPYTHUX),
yHUBEpCalbHble Yy4yeOHbIE JeWcTBUS (TO3HABATENbHbIE, KOMMYHUKATUBHbIE,

peryJISITUBHBIC), obOecrieunBaroIIe dbopMupoBaHue (byHKIIMOHATBHOM
ITPaMOTHOCTH ¥ COLMAJIbHOW KOMIIETCHIIMM OOYYalOIIMXCs, CIOCOOHOCTh
oOyuJarommxcs UCIIOJIb30BATh OCBOCHHBIC MEXIUCITUTUTMHAPHEIC,

MHPOBO33pEHUYCCKNE 3HAHWS W yHUBEpPCaJIbHBbIC y4YEeOHBIE JCUCTBUS B
MO3HABATEILHON 1 COIMAIbHOM MPaKTHKE.

MeranpenMeTHbIe pe3yJIbTaThl OCBOCHHS IIPOTPaMMbl CpEIHEro OOIIero
00pa30BaHus JOJKHBI OTPaXKATh:

OBaajaenne YHHUBEpPCAJIbLHbIMH yueOHBIMU NMO3HABATEIbHBIMH
AeHCTBUSIMM:

1) 6a30BbI€e JJOTHYECKHUE TeiiCTBHA:

CaMOCTOSITeIbHO  (OPMYyJIMpOBaTh W aKTyaIM3UpOBaTh  MpoOJIEMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCITOJI30BaTh TMPU OCBOCHWM 3HAHWA TPHEMBI JIOTHYECKOTO MBITUICHHUS
(amanm3a, cMHTE3a, CPaBHEHHMS, KJIacCU(pUKAIIUHA, O00OIICHUS ), PACKPBIBATH CMBICT
OMOJIOTMYECKUX TOHATHUH (BBIACIATh MX XapaKTepHBIC NMPU3HAKH, YCTaHABIWBATh
CBSI3U C IPYTUMH MOHATHUSIMH ),

OTIpENCIATh 1ETU JeATEIBHOCTH, 3ajaBas TapaMeTpbl W KPUTCPUH UX
JTOCTHKCHHSI, COOTHOCUTD PE3YNIbTATHI ACATEIHPHOCTH C TTIOCTABICHHBIMHA LIEIISIMU;

HCIIOJIb30BaTh OMOJIOTHYCCKHIE TOHATHUS SISl 0OBbSICHEHUS (PAKTOB M SIBJICHUM
YKUBOM MIPUPOLBI;

CTPOUTH JIOTHUECKHE pPaCCYKIeHUs (MHIyKTUBHBIC, IEAYKTUBHBIC, TIO
aHAJIOTUH), BBIABIIATH 3aKOHOMEPHOCTH W TIPOTHBOPEYMSI B PacCMAaTPUBACMBIX
SIBJICHUSIX, (DOPMYJTUPOBATH BBIBOJIBI M 3aKITIOUCHUS;

MIPUMCHSITH CXEMHO-MO/IETbHBIE CpencTBa TS IpeACTaBICHUS
CYIIIECTBCHHBIX CBsI3€i M OTHOIIECHUN B M3y4aeMbIX OMOJOTHYECKUX OOBEKTaX, a
TaK)K€  TMPOTUBOPEUMH  Pa3HOTO  POJda,  BBIABICHHBIX B Pa3IMYHBIX
WH()OPMAITMOHHBIX UICTOYHUKAX;

pa3pabaThiBaTh IUJIAH PEIICHHs] MPOOJIEMBbI C YYETOM aHAM3a WMEIOIIUXCS
MaTepHaIbHBIX ¥ HEMAaTEPUATBLHBIX PECYPCOB;

BHOCHUTBH KOPPEKTHUBHI B ICSITEIIbBHOCTh, OIICHUBATH COOTBETCTBHE PE3YIHTATOB
IEJISIM, OLICHUBATh PUCKH TIOCIIEACTBUIN JACATCIBHOCTH;

KOOPJIMHUPOBaTh W  BBHINIOJHATH pabOTy B  YCIOBHSAX  PEaJbHOTO,
BUPTYAJIBHOTO U KOMOMHHUPOBAHHOTO B3aMMO/ICHCTBUS,



pa3BUBATh KPEATUBHOE MBIIIJICHHUE MTPH PEIICHUN KU3HEHHBIX MPOOIeM.
2) 6a30BbIe HCCJIE0BATEIbCKHE IeHCTBUS:

BJIa/IETh HaBBIKAMU Y4€OHO-UCCIIEI0OBATENbCKON U MMPOCKTHON JESTEIBHOCTH,
HaBbIKAMHU  paspellieHuss MpoOJeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY IIOMCKY METOJIOB PELICHUsI IPAKTUUECKUX 3314, IPUMEHEHUIO
Pa3IUYHBIX METOJIOB IO3HAHUS;

UCIIOJIB30BaTh PA3JIMYHbIE BUJIBl JACSATEIBHOCTH IO MOJYYEHUIO HOBOIO
3HAHUS, €ro HUHTEPIpETAlUH, MPEeoOpa3OBaHUIO M TNPUMEHEHUI0 B Y4E€OHBIX
CUTYaLUsIX, B TOM YHUCJIE IPU CO3JaHUH YUEOHBIX U COLMAJIbHBIX IPOEKTOB;

(opMHUpPOBATh HAYYHBIM TUI MBIIUICHUS, BIAJETh HAYYHONH TEPMUHOJIOTHEH,
KITIOYEBBIMU MTOHATHSIMH U METOJIaMU;

CTaBUTh M (HOpPMyIUpOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
NESATEIIbHOCTH U JKU3HEHHBIX CUTYaIUsIX;

BBISIBJISITH NPUYMHHO-CIICACTBEHHBIE CBSI3M U aKTyaJlU3UpOBaTh 3ajaauy,
BBIJIBUTaTh TUIOTE3y €€ pEeIIEHUs, HaXOAUTh APTYMEHTHI IJISl JI0Ka3aTelbCTBA
CBOMX YTBEPKJICHHM, 3a/1aBaTh NapaMeTPbl U KPUTEPUU PEILICHHUS;

aHANM3UPOBaTh IIOJIyYEHHBbIE B XOJE PpEIICHHUsS 3aJadd  pe3yJIbTaThl,
KPUTHUYECKH OLICHUBATh UX JOCTOBEPHOCTH, IPOIHO3UPOBATH N3MEHEHUE B HOBBIX
YCIIOBHSIX;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OIBIT;

OCYUIECTBJIATh LIEJIEHANPABICHHBIA IMMOUCK IEPEHOCa CPEACTB U CIIOCOOOB
JeHCTBUS B MPO(PECCUOHANBHYIO CPELLY;

yYMETh TMEPEHOCUTh 3HAHUS B IO3HABATEJIbHYIO M MPAKTHUECKYIO oO0jacTu
KU3HEIEATEIbHOCTH;

yMETbh UHTErPUPOBATh 3HAHUS U3 PAa3HBIX IPEIMETHBIX 00IacTei;

BBIJIBUTaTh HOBBIE WJEH, Mpejararb OpUTHMHAIbHBIE MOJIXOJbl M pELICHUS,
CTaBUTh NMPOOJIEMBI U 33/1a4H, IOIYCKAIOIINE albTePHATUBHbBIC PELICHMUS.

3) padora ¢ ungopmaunmeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUHHUKAX MH(pOpMALUK (TEKCTE YU4EOHOTro
nocoOusi, HAy4YHO-TIOMYJISIPHOM JUTEpaType, OHOJOTHYECKHX CIIOBapsX U
CIPABOYHMKAX, KOMIBIOTEPHBIX Oa3zax NaHHbIX, B WMHTepHETE), aHaIU3UpOBATH
UHGOPMAIIMIO Pa3IMYHBIX BUJOB U (POPM IpeCTaBICHUS, KPUTUUECKU OLEHUBATh
€€ T0CTOBEPHOCTh U HEMTPOTUBOPEUHBOCTb;

bopMyIUpOBaTh 3aNpPOChl U MPUMEHATH PA3IUYHBIE METOJbI MPU TMOUCKE U
otbope Ouosorndeckor mHMOpPMaIMKM, HEOOXOAUMOM JIJIsi BHITIOJIHEHUSI YUEOHBIX
3ajady;

npuoOpeTaTh OMNBIT HCHOJIB30BaHUS HMH(POPMALMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTH, COBEPILIEHCTBOBATh KYJIbTYPy aKTUBHOTO MCIOJIBb30BaHUS PA3IMUHbIX
MOMCKOBBIX CUCTEM;



CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMalbHYIO  (OpMy  MpEACTABICHUS
Ouonornueckoi HHPopMaIuu (CXxembl, rpapuKy, AUarpaMMbl, TaOIHIIbI, PUCYHKH
H Ipyroe);

UCIIOJIb30BaTh HAyYHbIM fA3BIK B KayecTBE CpeAcTBa Npu paboTe cC
Ovonornyeckod HHPOpMaLUEH: MTPUMEHATh XUMHUYECKHE, (U3UYECKUEe U
MaTeMaTHYeCKUe 3HAaKU U CUMBOJIBI, (OpMyIbl, aO0peBHaTypy, HOMEHKIATYDY,
UCIIONB30BaTh W MPeoOpa3oBbIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CpE/ICTBA
HaIJISIHOCTH;

BJIAJ€Th  HAaBBIKAMM  paclo3HaBaHUS M 3alUThl  WH)OpMaIuw,
nH(OPMAIMOHHON 6€30MaCHOCTH JIMYHOCTH.

OBjaieHUe YHUBEPCAJIbLHBIMH KOMMYHUKATHBHBIMH e CTBUSIMMU:

1) o0menme:

OCYIIECTBJISATh KOMMYHUKAIIMK BO BceX cepax KU3HU, aKTUBHO y4aCTBOBATh
B JIMAJIOTe WM JUCKYCCHM MO CYILIECTBY OOCYKIaeMol TeMbl (yMEHHE 3aJaBaTh
BOTIPOCHI, BBICKA3bIBaTh CYXKICHHS OTHOCHUTEIHHO BBITIOJHEHHS MpeiaraeMon
3aJja4M, YYUTBHIBATh MHTEPECHl M COTIACOBAHHOCTH MO3UIMN JPYTHUX YYACTHHKOB
JIMajora Wik JUCKYCCUN);

pacrno3HaBaThb HeBepOalbHbIE CpPEJICTBAa OOILIEHHUS, MOHMMAaTh 3HAYCHHE
COLIMAJIBHBIX 3HAKOB, MPEINOCHIJIOK BO3HHUKHOBEHHUS KOH(JIMKTHBIX CUTYyaIuH,
YMETh CMATYATh KOH(PJIMKTHI U BECTH IIEPETOBOPHI;

BJIQ/IETh PA3IUYHBIMH CIOCOOaMM OOIEHWS U B3aUMOJICHCTBUS, MMOHMMATH
HaMEpPEHUs IPYTUX JIIOJIEH, IPOSBIIATh YBaXKUTEIBHOE OTHOIIEHUE K COOECETHUKY
U B KOPPEKTHOU Popme hopMyITupoBaTh CBOM BO3PAKEHUS,

pa3BEPHYTO M JIOTMYHO H3JIaraTb CBOIO TOYKY 3PEHUS C HCIIOJIb30BAaHUEM
SI3BIKOBBIX CPEJICTB.

2) cCOBMeCTHAasl 1eSITeJIbHOCTh:

MOHUMATh M HCIOJIH30BaTh MPEUMYIIECTBA KOMAHIHONW M WHIUBHUIYaIbHOU
paboThI U pelIeHUU OUOJIOTHUYECKON MPOOIIeMbI, 000CHOBBIBATH HEOOXOIMMOCTh
NPUMEHEHHs TPYNIOBLIX (POpM B3aUMOJICHCTBUS MPU PEIICHUH YIeOHOU 3a/1a4H;

BBIOMpaTh TEMATHKy W METOJbl COBMECTHBIX IEHCTBHM C y4€TOM OOIIMX
MHTEPECOB M BO3MOKHOCTEH KaXKJIOTO YJieHa KOJUICKTHBA,

NpPUHUMATh TEIM  COBMECTHOM  JEATEIBHOCTH, OpPraHW30BHIBATH U
KOOPJMHHUPOBATH JICUCTBUSA II0 €€ JIOCTHUKECHHUIO: COCTABJATH IUIAH JCHCTBHM,
pacmpenensaTh poid ¢ y4E€TOM MHEHHH Y4YacTHUKOB, OOCYXIaTh pE3yJIbTaThl
COBMECTHOM paboThI;

OIICHMBATh KauyeCTBO CBOETO BKJIAJla W KAXKIOTO ydYaCTHHKA KOMAaHIbl B
001Ut pe3yabTat Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npemyiaraTh HOBBIE TIPOEKTHI, OIICHWBATh WJEHW C TIO3UIIUA HOBH3HHI,
OPUTUHAILHOCTH, MPAKTUYECKON 3HAUNMOCTH;

OCYIIECTBIISITh TO3UTHUBHOE CTPATETUYECKOE TOBEAEHUE B Pa3IMYHBIX
CUTYaIMSIX, TPOSBIISITH TBOPYECTBO U BOOOpaKEHNE, OBITh MHUIIMATUBHBIM.



OBJiaieHne YHMBEPCATbHBIMH PEryJSITUBHBIMHU AeHCTBUSIMM:

1) camoopranuzanms:

WCITOJIB30BaTh OHOJIOTMYECKUE 3HAHWS JUIsl BBISIBICHUS TIPOOJIEM W UX
pelIeHus B )KU3HEHHBIX U YUYCOHBIX CUTYaIUAX;

BBIOMpAaTh Ha OCHOBE OHMOJIOTMUECKHX 3HAHUU I1I€JIEBbIE U CMBICIOBBIC
YCTAHOBKHM B CBOMX JCHCTBHSIX M MOCTYINKAaxX MO OTHOUIEHUIO K KUBOUW MPHUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAIOIINX;

CaMOCTOSITETIbHO OCYIIECTBIIATH MMO3HABATEIBHYIO NIEATEIBHOCTh, BBISBISATH
npo0eMbl, CTaBUTh U (HOpMYJIMpOBaTh COOCTBEHHBIC 3a7aud B 00pa30BaTEIbHOMN
JEATEIIbBHOCTH M )KU3HECHHBIX CUTYalUsX;

CaMOCTOATEILHO COCTABJSITHh IUIAH PEIICHHUS TNPOOJIeMBl €  YIETOM
MMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEATIOUTECHHUIA;

JaBaTh OLIEHKY HOBBIM CHUTYalHsIM;

pacuIMpsITh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JTMYHBIX MPEIITOYTCHHI;

JieJIaTh OCO3HAHHBIN BBIOOP, apryMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTD
34 pEIICHHUE;

OIICHUBATh MPUOOPETEHHBIN OIBIT;

CrocoO0CTBOBaTh (OPMHUPOBAHUIO W TMPOSBICHUIO HIMPOKOW DSPYAMINH B
pa3HbIX 00JACTSIX 3HAHWM, TMOCTOSHHO TOBBINIATH CBOM OOpa3oBaTEIbHBIM U
KYJbTYPHBIN YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaTh OLEHKY HOBBIM CHUTYalUsIM, BHOCHUTh KOPPEKTHUBBI B JIESITEIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB IIEISIM;

BIAJCTh HABBIKAMH  TIO3HABATENBHON  pedIeKCMH  KaK  OCO3HAHMS
COBEpIIAEMbIX JICHUCTBUM M MBICIUTENBHBIX MPOIECCOB, HMX PE3yJbTaTOB U
OCHOBAHUM, MCIOJIb30BaTh MPUEMBI pePICKCUM ISl OLIEHKU CHUTyalluu, BhIOOpa
BEPHOIO PEILICHHUS;

YMETh OIIEHUBATh PUCKHM U CBOEBPEMEHHO NPUHUMATh PEIICHUS MO HX
CHIKEHHUIO;

NPUHUMATh MOTHBBI M apryMEHTbl JPYTUX NPU aHalIu3e pe3yJbTaToB
JIESITETbHOCTH;

3) npuHsATHE CeOsI M IPYIrUX:

MPUHUMATH ce0sl, TOHUMAsi CBOM HEJIOCTATKU U JOCTOMHCTBA;

MPUHUMATh MOTHBBI M apryMEHThl JPYTUX NPU aHajdu3e pe3yJbTaToB
JIESITEbHOCTH;

MPU3HABATh CBOE MPABO M MPABO JPYTUX HA OMINOKY;

pa3BUBATh CIIOCOOHOCTH MTOHUMATh MHUP C TTO3UIIAU JPYTOTO YEJIOBEKA.

IHNPEAMETHBIE PE3YJIBTATHI



[IpenmeTtHbie pe3ynpTaThl ocBoeHusi mporpammel COO mo Ouonoruu Ha
0a30BOM ypOBHE BKJIIOYAIOT crienuduueckue 1 yaeOHoro npeamera «buomorus
HAy4YHBIC 3HAHUA, YMEHHUS U CHOCOOBI IEHCTBUI MO OCBOEHUIO, HHTEPIPETALIUU U
npeo0pa30BaHUI0 3HAHUM, BUIBI JESITEIBHOCTH IO MOJYYEHUIO HOBOIO 3HAHUS U
NPUMEHEHUIO 3HAHUU B PA3jIMYHBIX YUEOHBIX CHUTYallUsX, & TAKKE B PEaTbHBIX
JKU3HEHHBIX CUTyallUsiX, CBA3aHHBIX ¢ Owuonorueil. B mporpamme mnpeaMeTHbie
pe3yJbTaThl MPEICTABICHBI 110 TOJaM O0YUYCHHS.

[IpeameTHble pe3ynbTaThl OCBOCHUS ydeOHOro mpeamera «buonorus» ¢ 10
Klacce NOJIKHBI OTPaKAaTh:

c(hOpMHPOBAHHOCTh 3HAHUNA O MECTE U POJIM OMOJIOTHH B CUCTEME HAy4YHOTO
3HAHMSI €CTECTBEHHBIX HAyK, B (POPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-
HAay4YHOM KapTHHbBl MHpa M HAYYHOTO MHMPOBO33PEHHUS, O BKJIAJE POCCHMCKUX U
3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWUOJOTUH, (PYHKIIMOHAIBHON
IPAMOTHOCTH Y€JIOBEKA ISl PEIICHUS KU3HEHHBIX 3a/1a4;

YMEHHUE paCKpbIBATh COJEpKAHUE OUOJOIMYECKUX TEPMUHOB WU TOHSITHUM:
KW3Hb, KJIETKa, OpraHu3M, MeTadoiau3M (oOMEeH BEIIeCTB U MpeBpaliecHue
HHEPrumn), TOMEOCTa3 (CaMOperyJssiluusa), YpOBHEBask OpraHU3alis KUBBIX CHUCTEM,
CaMOBOCIPOU3BEIEHUE (PENPOIYKIIHSI), HACIECTBEHHOCTh, U3MEHYUBOCTh, POCT U
pa3BUTHE;

yMEHUE u3JlaraTb OHOJIOTUYECKHE Teopuu (KJIETOYHas, XPOMOCOMHas,
MyTallMOHHAs, LEHTpaJibHasg JOrMa MOJIEKYJIIpHON Ouosoruu), 3akoHbel (I
Menpens, T. Moprana, H. . BaBunoBa) u ydenus (0 eHTpax MHOrooOpasus H
MPOUCXOKICHUS KyJIbTYpHbIX pacTenuii H. M. BaBuioBa), onpeaensiTe rpaHULlbl
WX IPUMEHUMOCTH K )KMBBIM CHCTEMaM;

yYMEHHUE BJIAJIETh METOJIAMUA HAYYHOTO MO3HAHMS B OMOJIOTUU: HAOIIOICHUE U
OMKMCAHHUE MKUBBIX CHUCTEM, NMPOLIECCOB M SBJICHUI, OpraHu3alus U MPOBEACHHE
OMOJIOTUYECKOTO  DKCIEPUMEHTa,  BBIABM)KCHHE  THUIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEX]y HCCIIEyEeMbIMH BEJIIMYMHAMU, OOBSICHEHHE TMOJYYECHHBIX
pEe3yJbTAaTOB, MCIOJIb30BAHHBIX HAYYHBIX TMOHATHUM, TEOPUN M 3aKOHOB, YMEHHUE
JienaTh BBIBOJIbI HA OCHOBAHUU MOJIyYEHHBIX PE3YyJIbTaTOB;

YMEHHE BBIJIENATh CYIIECTBEHHBIE MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U
DYKapHOT, OJHOKJICTOYHBIX W MHOTOKIETOYHBIX OpPraHWU3MOB, OCOOCHHOCTHU
IPOLIECCOB: OOMEHa BEIECTB W MPEBpALICHUs] dHEPTUU B KIIETKe, (DOTOCHMHTE3A,
IJIACTUYECKOT0 W SHEPreTHYecKoro oOMEHa, XEMOCHMHTEe3a, MHTO3a, Meko3a,
OIUIOZIOTBOPEHUS, PA3MHOXKEHHS, WHAMUBUAYAIBHOTO Pa3BUTHS  OpraHuU3Ma
(oHTOTEHER);

yMEHUE MPUMEHATH MOJYYCHHbIE 3HAHUS JISI OOBSCHEHUS OMOJIOTHYECKUX
IPOLIECCOB U SIBJICHUU, JJIsl NMPUHATHS NPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
XKU3HU C 1eJbl0 o0ecreyeHus: 0e30MacHOCTH CBOErO 3[0pOBbS M 340POBBS
OKPYXaIOIKX IO, COOMIOIEHNs HOPM IPAMOTHOTI'O MOBEJICHUS B OKPY KaIOIIeH
OPUPOJIHON cpene, MOHUMAaHUE HEOOXOIUMOCTH HCIOJIb30BAaHUS JTOCTHXKEHUMN



COBpEMEHHOW  Ouojloruu U OMOTEXHOJIOTHIA NI PAIMOHAJILHOTO
PUPOIOTIOIH30BAHUS;

YMEHHE pelaTh »JJIEMEHTAapHble TEHETHYECKHE 3aJaud Ha MOHO- H
TUTHOPUIHOE CKpEUIMBaHUE, CICIUICHHOE HacleIoBaHue, COCTaBIATh CXEMbI
MOHOTUOPHUIHOTO CKpEIIMBaHUS JUIsl TpeIcKa3aHusl HaclelOBaHUs MPU3HAKOB Y
OpPTraHU3MOB;

YMEHHE BBIMOIHATH JIa0OpATOPHBIE M MPAKTHUECKHE PadOThI, COOMIOAATH
MpaBUJIa MpU padboTe ¢ yueOHBIM U JTaOOPaTOPHBIM 000PY/I0BAHHUEM;

yMEHUE KPUTHYECKH OIICHMBAaThb M HWHTEPHPETUPOBATH HUHPOPMALIUIO
OMOJIOTUYECKOTO  COJEP’KaHMsI, BKIIOYAIONIYIO TICEBJIOHAYYHbIE 3HAHHUS U3
Pa3TUYHBIX UCTOYHUKOB (CPEACTBA MACCOBOW MH(OPMAIINH, HAYIHO-TIOMYJIIPHBIC
MaTepuaibl), STUYECKHE AaCIEKThl COBPEMEHHBIX HCCIENIOBAaHUI B OHOJIOTHUH,
MeJUIMHE, OMOTEXHOJIOTUH;

yMEHUE CO3/1aBaTh COOCTBEHHBIE IHMCHMEHHBIE M YCTHBIE COOOIICHMUS,
000011ast OMOJIOTHYECKYI0 UH(OPMAIIUIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTHH.

[IpenMeTHbIe pe3yabTaThl OCBOEHUs ydueOHOro mpeameta «buonorus» ¢ 11
Kaacce TOJKHBI OTPaXKaTh:

c(hOpMHUPOBAHHOCTH 3HAHUNA O MECTE U POJIM OMOJIOTHH B CUCTEME HAy4YHOTO
3HaHHWS €CTECTBEHHBIX HAyK, B (OPMHUPOBAHWH COBPEMEHHOW €CTECTBEHHO-
HAy9YHOH KapTWHBI MHpPAa W HAYYHOTO MHPOBO33PCHHUS, O BKIAJE POCCHUCKUX H
3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWUOJOTUH, (PYHKIIMOHAIBHON
IPaMOTHOCTH Y€JIOBEKa JUIsl pElICHUs )KU3HEHHBIX 3a/a4;

YMEHHUE PACKpBIBATh COJIEpkKAHUE OWOJOTMYECKUX TEPMUHOB WU TOHSITHUM:
BU/JI, IONYJIALNS, T€HO(OH, SBOJIOLMS, ABMKYILUE CUIIBI ((PAKTOPHI) IBOJIOLUH,
MIPUCTIOCOOIEHHOCTh OPTaHU3MOB, BHII000pa30BaHME, JKOJIOTHUYECKHE (DAKTOPHI,
DKOCUCTEMA, TMPOAYLEHTHI, KOHCYMEHTBI, PEAYyLEHThl, 1€ IUTaHUS,
AKOJIOTHYECKas MUpaMua, OnoreoreHos, onocdepa;

yMEHHE WH3JaraTh OHOJOTHYECKHEe TEeOpuH (SBOMIOIMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKash TEOPHs DBONIOIHMH), 3aKOHBI W 3aKOHOMEPHOCTHU
(3apoapimieBoro cxoactsa K. M. bapa, depenoBaHusi TJIaBHBIX HaMpaBJICHUN U
nyteit sBomoruu A. H. CeseprioBa, yuenust o 6uochepe B. 1. Bepuanckoro),
OTIPEIEIISITh TPAHUIIBI UX TPUMEHUMOCTH K KHUBBIM CHCTEMAaM;

yMEHHE BJIaJIeTh METOIaMU HAYYHOTO IMO3HAHUS B OMOJIOTUH: HAOIIOICHUE U
OIMCAHKE YKUBBIX CHCTEM, IPOIIECCOB M SBJICHHM, OpraHU3alus W IPOBEICHHE
OMOJOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KCHHE  THUIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEX]y HCCICIyeMbIMH BEIIMYMHAMU, OOBSICHEHHE IMOJYYECHHBIX
pE3ybTaTOB, WCIOJIb30BAHHBIX HAYYHBIX TMOHSATHH, TEOPU W 3aKOHOB, YMCHHUE
JIeaTh BBIBOJIBI HA OCHOBAHWH TIOJTyYCHHBIX PE3YyJIbTaTOB;

YMEHUE BBIICIATH CYIICCTBEHHBIC IPU3HAKU CTPOCHUS OMOJOTHYECKHUX
OOBEKTOB: BUJOB, TMOMYJAIMA, TPOAYIIEHTOB, KOHCYMEHTOB, PEIyIIEHTOB,



OMOTeoeHO30B U JKOCHUCTEM, OCOOCHHOCTH IMPOLIECCOB: HACJIEACTBEHHOM
U3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BUA000pa30BaHUs, MPUCIOCOOICHHOCTH
OpPraHM3MOB, JEHCTBUSI SKOJOTHMUECKHX (DAaKTOPOB Ha OPraHU3MBI, MEpeHoca
BEIIECTB M TIOTOKA DSHEPTMM B SKOCHUCTEMAaX, AHTPONOTEHHBIX HW3MEHEHUH B
HPKOCUCTEMAax CBOEH MECTHOCTH, KPYroBOpOTa BEIIECTB M OMOr€OXMMUYECKHX
ITUKIJIOB B Omocdepe;

yMEHHE MPUMEHSTh MOJNyUYEHHBIC 3HAHHS ANl OOBACHEHUS OMOJOTHYECKHX
MPOLIECCOB U SIBJICHUM, JJISl MPUHSATHS MPAKTUUECKUX PEIICHUN B MOBCEIHEBHOM
XKU3HM C 1IeJIblI0 o0ecreyeHus: 0e30MacHOCTH CBOETO 370pOBbS U 370POBBS
OKPYXKAIOIKX JIOJIEH, COOMI0/IEHNs HOPM IPAMOTHOT'O MOBEJICHUS B OKPY KaIOIIeH
OPUPOAHON cpele, MOHMMaHUuE HEOOXOIMMOCTH HCIOJb30BAHUS JTOCTUKEHUI
COBPEMEHHOW OMOJIOTUH ISl pAlMOHATIBHOTO MPUPOI0NO0JIb30BAHUS;

YMEHHE pellaTh 3JEMEHTapHbIE OMOJIOTUYECKUE 3a/1aul, COCTABISATh CXEMbI
NepeHoCca BEIIECTB U SHEPTUU B IKOCUCTEMAX (LIETIH MTUTaHUs);

YMEHHUE BBINOJIHATh JTA0OPAaTOPHBIE M IpPaKTUYECKHE padOThl, COOMIOAThH
npaBuiia npu padboTe ¢ yueOHbIM U J1a00paTOPHBIM 000PYAOBAHHUEM;

yMEHHE KPUTHUYECKH OIEHUBAaTh U HWHTEPIPETHPOBATH HHEGOPMAIIUIO
OMOJIOTMUECKOTO  COJEP)KAaHUS, BKIIOYAIONIYK0 IICEBJOHAyYHbIE 3HAHUS U3
Pa3IMYHBIX UCTOYHUKOB (CpeAcTBa MaccoBOW MH(pOpMaLMU, HAYYHO-TIOMYJISIPHbIE
Matepualbl),  paccMaTpuBaTh  IJIOOAIbHBIE  HKOJOTUYECKHE  MPOOJIEeMbI
COBPEMEHHOCTH, (()OPMHUPOBATH 110 OTHOLIEHUIO K HUM COOCTBEHHYIO MMO3UIINIO;

YMEHHE CO3/1aBaTh COOCTBEHHbIE MHCbMEHHBIE M YCTHBIE COOOLICHMS,
00001mass 6noIorHUecKyr0 HHGOPMAIMIO U3 HECKOJIBKUX HUCTOYHUKOB, TPAMOTHO
MCITIOJIb30BATh MOHATUIHBIN armapat OMOJOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HanmMeHoBaHMe pa3/ie/ioB U TeM uudpoBbie
Ne ni/mm P Konrpoabnbsie IIpakTHyeckue (upp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
bubmuoreka [{OK
b 2 .
HONOTHA Kak fayka 05 https://m.edso0o.ru/7f41c292
JKuBbie cucTeMbl U UX OpTaHU3aLUS 1 bubmmorexa [JOK
P t https://m.edsoo.ru/7f41c292
XHUMHYECKUH COCTAB M CTPOCHUE KIIETKH 8 1 bubmmorexa [JOK
P https://m.edsoo.ru/7f41c292
KuznenestenbHOCTh KIETKU 6 bubmmorexa [JOK
A https://m.edso0o0.ru/7f41c292
PasMHOXEHUE U MTHAMBUAYAIBHOE PA3BUTHE 5 1 bubmmnoreka HOK
OpraHu3MOB https://m.edsoo.ru/7f41c292
HacnenctBeHHOCTh M1 K3BMEHYMBOCTD 3 15 bubnuoreka [{OK
OpraHu3MOB ' https://m.edsoo.ru/7f41c292
Ceneknust opranu3mMoB. OCHOBBI 3 bubnmorexa LIOK
OMOTEXHOJIOTUHU https://m.eds00.ru/7f41c292
0O000menue mo teme «HacieacTBEHHOCTh U 1 1 but6mmoreka [IOK
U3MEHYHUBOCTH OPTaHU3MOBY https://m.edso0o.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 1 4
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ITOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
KosunvecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
n/n Tema ypoxa Bcero Koutpoapnbie  Ipakruieckue u3yyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypcsl
bubmuorexa [JOK
1 buonorus B cucreme Hayk 1 https://m.eds00.ru/863e6122
https://m.eds00.ru/863e632a
MeTo/1bI TO3HAHUS KUBOU MTPUPOJIBIL.
[TpakTuueckast padorta Ne 1
2 «cnonp30oBanne pa3TudHbIX 1 0.5 bubmorexa HOK
https://m.eds00.ru/863e6122
METO/IOB IPY U3YUYEHUU
OMOJIOTHYECKUX 0OHEKTOBY
3 buoniornyeckue cucremsl, MpoLEcChl 1 bubnuoteka [JOK
U UX U3yYEHHUE https://m.eds00.ru/863e6564
4 XUMHYECKHNHU cOCcTaB KIeTKU. Bona u 1 bu6mmoreka [IOK
MUHEpaJIbHBIE COJIH https://m.eds00.ru/863e674e
bu6mmoreka [IOK
5 benku. CoctaB u ctpoeHue 6eJIKoB 1 httos://m.edsoo.ru/8636b72
®epMeHThl — OMOJIOTHYECKHE
KaranuzaTtopsl. JlabopaTopHas
6 pabora Ne 1 «M3yuenue 1 05 bubnuorexa [JOK
KaTaJIUTUYECKON aKTUBHOCTHU https://m.eds00.ru/863e6b72
dbepMEeHTOB (Ha IpUMepe aMIIIa3bl
WJIH KaTamas3bl)»
7 Yrinesonsl. JIunuas: 1 bubmmorexa LOK

https://m.edso00.ru/863e6870
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bubmuorexa [JOK

8 Hyxentobbie kuciotsl. AT® https://m.eds00.ru/863e6d5c
9 Hcropust 1 MeTObI U3y4YEHUS bubnmoreka [JOK
kietku. Knetounas teopus https://m.eds00.ru/863e6e88
10 Knerka xak nenocrtHas xxuBas
cucremMa
CTpoeHMe 3yKapuOTHYECKON KIIETKH.
JlaboparopHuas padota Ne 2
«/3yueHue cTpoeHUsI KIETOK bubnuoreka [IOK
11 pacTeHM, KUBOTHBIX, TPUOOB U 0.5 https://m.eds00.ru/863e6ff0
OaxTepuii o1 MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716c
TOTOBBIX MUKPOTIpENapaTax u ux
OTIMCAHUE»
bu6mmoreka [IOK
12 OOMeH BelecTB WM MEeTad0Iu3M httos://m.edsoo.ru/863¢766¢
bu6mmoreka [IOK
13 dotocires. XemocHrres https://m.edso00.ru/863e7c98
. bubnuotexa [JOK
14 DHepreTHieckui 0omen https://m.edsoo.ru/863e7aae
JKu3HeHHBIN MK KISTKU. [{eneHue
kJeTku. Muros. JIabopatopHas BuGmiorexa LIOK
15 pabota Ne 3 «Habmronenue Murosa B 0.5 httos://m.edsoo.ru/863e7dcA
KJIETKaX KOHYMKa KOpPEIIKa JIyKa Ha
TOTOBBIX MHUKPOTIpETIapaTax»
16 buocunTe3 Oenka. Peakmms bu6mmorexa [IOK
MaTPUYHOI'O CUHTE3A https://m.edso0.ru/863e796e
bu6mmoreka [IOK
17 Tpancmiuus — bnocuntes benka https://m.eds00.ru/863e796e
18 Hexnerounsie popmbl )KU3HU — bubmuorexa [JOK
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BUPYCBI

https://m.edsoo.ru/863e7540

bu6mmoreka [IOK

19 ®DopMbI Pa3MHOKEHUST OPTaHU3MOB https://m.eds00.ru/863e81b6
https://m.edsoo.ru/863e831e
bu6mmoreka [IOK

2 Meii

0 eHos https://m.edsoo.ru/863e7f4a

OO6pa3oBaHue U pa3BUTHE MOJIOBBIX
kJeTok. OII0I0TBOPEHHE.

91 JlaGopaTtopHnast padora Ne 4 05 bubnmnoreka [JOK
«3y4yeHue cTpoeHus MOJIOBBIX ' https://m.eds00.ru/863e81b6
KJIETOK Ha TOTOBBIX
MUKpOIIpEnapaTax»

99 NunuBuyansHOE pa3BuTHe bubnuoreka [IOK
OpraHU3MOB https://m.eds00.ru/863e8436

93 I'eneTka — Hayka o bubnnorexka [JOK
HACJIEICTBEHHOCTU U U3MEHUYUBOCTH https://m.eds00.ru/863e86f2
3aKOHOMEPHOCTH HACJIEAOBAHUS

24 NpU3HaKoB. MOHOTHOpUIHOE bubmorexa [TOK

P ] P https://m.eds00.ru/863e8878
CKpEIIUBaHKe
UTHOPUTHOE CKpEIIMBaHUE. 3aKOH
25 fllesaBHI::quoro HapaneI OBaHUS bubmmorexa [JOK
A https://m.edso00.ru/863e89a4
MPU3HAKOB
CueruieHHOe Hacae10BaHNe
npusHakoB. JlabopaTopHas pabora
No 5 «M3yuenune pe3ynbpbTaToB bubnmoreka [JOK
26 0.5
MOHOTHOPHUIHOTO W TUTHOPUTHOTO https://m.edso00.ru/863e8c60
CKpeITUBaHUs Y IPO30(HIIBI HA
TOTOBBIX MUKpOIIpENapaTax»
27 I'eneruka nona. HacnenoBanue bubmuorexa [JOK
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MIPU3HAKOB, CLEIJIEHHBIX C IIOJIOM https://m.edsoo.ru/863e8c60
N3menunBocTh. HenacneacreenHas
U3MEHUYUBOCTh. JlaboparopHas
pabota Ne 6. U3yuenue bubnnoreka HOK
28 . 1 0.5
MOIU(DUKAITMOHHOW U3MEHUNBOCTH, https://m.edsoo.ru/863e8efe
MOCTPOEHKE BAPUALIMOHHOTO Psijia U
BapUAIMOHHON KPUBOII»
HacnencrBeHHass ”BMEHUYUBOCTb.
29 JlaGopaTtopnast pabora No 7. 1 05 bubnnoreka [JOK
«AHanu3 MyTanui y 1po30oQuiisl Ha https://m.edso0.ru/863e8efe
TOTOBBIX MUKPOTIPETapaTax»
bubmuorexa [JOK
30 Tenernia esobera 1 https://m.eds00.ru/863e8d78
O06o01IeHHE 110 TEME
31 «HacnencrBeHHOCTE U 1
U3MEHYHBOCTH OPTAHU3MOB)
bu6mmoreka [JOK
32 Ceneiuns kak Hayka u npouece 1 https://m.eds00.ru/863e9214
33 MeToap! M TOCTUIKEHUS CEJIEKIIUNA 1 bu6mmoreka [JOK
pacTeHUM 1 )KUBOTHBIX https://m.eds00.ru/863e9214
34 brorexHo0rus Kak orpacib 1 bubnnorexka [JOK
MIPOU3BOJICTBA https://m.edso00.ru/863e9336
OBIIEE KOJIMYECTBO YACOB I10 34 4

[TPOT'PAMME
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https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

YYEBHO-METOANYECKOE OBECIIEYHEHHE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBSA3ATEJIBHBIE YUYEBHBIE MATEPUAJIBI 1IJIS1 YYEHUKA

* buonorwus, 10 xknacc/ [lonomapésa U.H., Kopamnosa O.A., Jlomwmnaa T.E.; mox
penakuueit [Tonomapéroit .H., OO01iecTBO ¢ OrpaHU4€HHON OTBETCTBEHHOCTHIO
N3narensckuii neatp « BEHTAHA-I'PA®»; AkuronepHO€e 001IIeCTBO
«3narensctBO «lIpocBemienne»

* buosorus, 10-11 kmaccel/ Anapeesa H. 1., O61iecTBO ¢ orpaHuueHHON
oTBeTCTBeHHOCTHIO « 1Ol MHEMO3MHA»

* buosorus, 10 knacce/ Ilaceunuk B.B., Kamenckuii A.A., Pyouos A.M. u apyrue
/Tlon pex. Ilaceunuka B.B., AkunonepHoe oo6mectBo «M31aTtenbcTBo
«ITpocsemnienue»

* buosorus, 10-11 kmaccsl/ Anapeesa H. 1., O61miecTBO ¢ orpaHuYeHHON
oTBeTCTBEHHOCTHIO « 1Ol MHEMO3MHA»

METOANYECKUE MATEPUAJIBI VIS YUUTEJIA

1. ITonomapesa 1.H., Kopuunosa O.A., Cumonosa JI.B. - buomorus. 10 kiacc.
Metoauyeckoe nocooue.- M., Benrana - ['pad, 2019;

2. [Tonomapesa U.H. buonorus. 10 xiacc. Pabouas Terpaas. — M.; «BenTana-

['pad».

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

1. «<Enunas xomnekius [{udposeix O0pazoBarenbhbix Pecypcosy (http://school-
collection.edu.ru/).

2. https://resh.edu.ru/subject/5/

3. http://ebio.ru/ - DnexTponnsIii yueOHUK «BHOTOTHSY.

4. http://bio-ximik.narod.ru/bio/bio.htm - crpoenue knerok

5. http://biokhimija.ru/lekcii-po-biohimii.html - onoxumust

6. http://evolution2.narod.ru/index.htm - sBosrorus

7. http://nrc.edu.ru/est/r4/ - Guonorudeckas KapTuHa MHpa

8. http://planete-zemlya.ru/ - ITnanera 3emis

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

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






