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HOACHUTEJBHASA 3AIIMCKA

[Ipu pazpaboTke mporpaMMbl MO OMOJIOTHH TEOPETHYECKYI0 OCHOBY JUIsl ONpPEICIICHHUS
NOJX0/I0B K (OPMHUPOBAHUIO COJAEpX aHUsl y4deOHoro mnpeameTra «bUONOTUS» COCTABUIIM:
koHnentyanbabie Tojokernss PI'OC COO o B3auM00OOYyCIOBICHHOCTH IIEJICH, ComepKaHus,
pe3ynbTaToOB 00y4YeHUSI U TPeOOBAaHWN K YPOBHIO IMOJATOTOBKH BBHITYCKHHUKOB, TOJIOKECHHS 00
o0IIUX LENSAX U MPUHIUIIAX, XapAKTEPUIYIOIIUX COBPEMEHHOE COCTOSIHUE CHUCTEMbI CPEIHETO
oOmero obOpazoBanusi B Poccuiickoit denepanuu, a Takke MOJOXKEHUS O cHeruduke
Ouonoruy, €€ 3HAYCHUM B IO3HAHUM KUBOM MNPHUPOABI M OOECNEYEHUU CYIIECTBOBAHUS
yejoBeyeckoro ooOmiectBa. CorjlacHO Ha3BaHHBIM IOJOXKEHUSIM, OINPENIENICHBl OCHOBHBIC
(GYHKIMHA TPOTPAMMBI 10 OMOJIOTHH U €€ CTPYKTYypa.

[Iporpamma o 6uosioruu 1aér npeAcTaBiIeHUe o MeIx, 00 o0Iiel cTpareruu o0y4deHus,
BOCIIUTAHUS W Pa3BUTHUA OOy4YalOIIMXCA CpeAcTBaMU YydyeOHoro mpenmera «buomorusy,
onpenensieT 00s3aTelIbHOE MPEAMETHOE COAEpPKAHUE, €ro CTPYKTYPY, paclpenesieHue Io
paszenam M TeMaM, PEKOMEHyeMYI0 MOCIIeI0OBATENbHOCTh U3yUYEHHsI YUEOHOr0 MaTepuaia ¢
y4ETOM MEKIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3EH, JJOTUKU 00pa30BaTeIbHOIO Mpoliecca,
BO3PACTHBIX 0COOCHHOCTEH 00YJAIOIINXCS.

B nmnporpamMme 1o OHONOTHM TakKe YYHUTBHIBAIOTCS TPeOOBaHUS K TIUJIAHUPYEMBIM
JUYHOCTHBIM, METANpeAMETHBIM W TPEAMETHBIM pe3ysibTaTaM 00yueHUs B (POpMHUPOBAHUU
OCHOBHBIX BHUJOB Y4€OHO-TIO3HABATEIBHON NESITEIbHOCTH/YyUeOHBIX JCHCTBUM O0ydYaronuxcs
110 OCBOCHHUIO COZIEpKaHMsI OMOJIOTUYECKOTO0 00pa30BaHusl.

B nporpamme no 6uonoruu (10—11 kiaccel, 6a30BbIi YpPOBEHb) peagM30BaH MPUHIUT
MIPEEMCTBEHHOCTH B M3Yy4YeHHHM OHOJOTUM, OJjarojapsi 4emMy B HEW MpocMaTpuBaeTcs
HaIpaBJICHHOCTh Ha Pa3BUTHUE 3HAHUMN, CBSI3aHHBIX C (POPMUPOBAHUEM €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHHUS, I[IECHHOCTHBIX OpHUEHTAIMH JUYHOCTH, JKOJOTUYECKOTO  MBIIIICHUS,
MPEACTABICHUM O 370pOBOM 0Opasze >KM3HH M OEpeKHBIM OTHOIIEHHEM K OKpyKarouen
npupoaHoit cpeae. [lorTomy Hapsimy ¢ u3ydeHHEM OOIIEOMOTOTHYECKUX TEOPHl, a Takxke
3HAHUW O CTPOCHHUM KUBBIX CHUCTEM PA3HOTO paHTa U CYIIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX MPOLIECCOB B MPOTpaMMe MO OMOJIOTHH YIEJIECHO BHUMAHUE MCIOIB30BAHUIO MOTYUYECHHBIX
3HAHUW B TIOBCEIHEBHOW KU3HM [IJII pEIICHUS TNPUKIAIHBIX 3a/Jady, B TOM YMHCIIE:
NpOQMIAKTUKA  HACJIEACTBEHHBIX  3a00JICBaHMM  YEJIOBEKa,  MEIMKO-TEHETUYECKOTO
KOHCYJIbTUPOBaHUS, = OOOCHOBAHUS  DKOJIOTMUECKH  I[€JIECOO0pAa3HOTO  TOBEIAEHUS B
OKpYXaroUIEH MPUPOIHOM CPENE, aHalr3a BIUSAHUSA XO3SIMCTBEHHOW JEATEIBHOCTH YEJIOBEKA
Ha COCTOSIHUE MPUPOIHBIX U UCKYCCTBEHHBIX DKOCHUCTEM. Y CUJICHHE BHUMAaHUSI K TIPUKIIATHON
HarpaBJIeHHOCTH y4eOHOro mpeamera «buomorus» MNPOIUKTOBAHO HEOOXOAMMOCTHIO
oOecrieueHuss YCJIOBUH [JIsi pEHICHWS OJHOW W3 aKTyallbHBIX 3aJad  IIKOJIHHOTO
OMoNOTHYECKOTO 00pa3oBaHMs, KOTOpas Mpeamnojaraet GOpMHUpPOBAHHWE y OOyYarOIIMXCA
CIIOCOOHOCTH aJallTUPOBATHCS K M3MEHEHHUSM JTHHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO
MHUpa.



buonorust Ha ypoBHe cpenHero obmiero oOpa3zoBaHHUs 3aHMMaeT BaxHoe MmecTo. OHa
oOecnieunBaeT (OPMHUPOBAHUE y OOYYAIOUIMXCS MPEACTABICHUI O HAy4HOM KapTHHE MHpa,
pacmupsieT U 0000IIaeT 3HAaHUS O JKUBOM MpuUpoAe, €€ OTIMYUTENbHBIX NpU3HAKAX —
YPOBHEBOM OpraHU3allMd M HBOJIOLMH, CO3JAET YCIOBUS JUIs: MO3HAHUS 3aKOHOB KMBOU
npupoAbl, (GopMUpoBaHUS (YHKIMOHAIBHOW TPAMOTHOCTH, HABBIKOB 3JI0POBOTO H
Oe3omacHOro 00pasa >KU3HH, IKOJIOTUYECKOTO MBIIIJICHHS], IEHHOCTHOTO OTHOIICHHUS K JKUBOMN
MIPUPOJE U YETIOBEKY.

bonpmioe 3HaueHne OHOJIOTHST HMMEET TakKe [UJIsl PEIIEHUS BOCHUTATENbHBIX M
pPa3BUBAIOIIMX 3a/]ad CpPEJHEro oO0mero o0pa3oBaHUs, COLHUAIM3AlMUA OOyYarOIIMXCA.
N3yuenune Owuosnoruum oOecriedynuBaeT YCIOBUS Mg (HOPMHUPOBAHMSI HHTEIUICKTYalbHBIX,
KOMMYHHKAIIMOHHBIX U HH(POPMAIIMOHHBIX HABBIKOB, SCTETHUECKON KYJIbTYphI, CIIOCOOCTBYET
MHTETpaly OUOJIOTUYECKUX 3HAHUM C MPEICTaBICHUAMU U3 APYTUX YUeOHBIX MPEAMETOB, B
YaCTHOCTH, (U3MKH, XUMUU U reorpaduu. Ha3zpaHHble MONOXKEHUS O MNpeIHA3HAYECHUU
yueOHoro npeamera «bruosiorus» coCTaBUIIM OCHOBY JUISl OIPEEIICHUs TIOJX0A0B K 0TOOpY U
CTPYKTYPUPOBAHMIO €TI0 COJIEPKAHUS, IPEICTABIEHHOTO B IPOrpaMMe Mo OMOJIOTHH.

Ot60p conepkanusi yueOHoro npeamera «buosiorus» Ha 0a30BOM YpOBHE OCYIIECTBIEH
C MO3ULHKA KyJIbTYpOCOOOpPAa3HOrO0 MOJAXO0/a, B COOTBETCTBUM C KOTOPBIM OOYy4YarOIIHECs
JOJDKHBI OCBOUTH 3HAHHWA WU YMEHHS, 3HauMMble i1 (POopMHpOBaHUS OOLIEH KYJIbTYpHI,
ONpENENAOIME AJCKBATHOE IIOBEJCHUE YEJIOBEKa B OKPYKAKOIIEW IPUPOJHON Cpene,
BOCTPEOOBAHHBIE B MOBCEAHEBHOM JKU3HU M MPAKTHUECKOHN nedarenbHocTH. Oco0oe MecTo B
OTOM CHCTEME 3HAHUM 3aHUMAIOT JJIEMEHTBI COJEPKAHUS, KOTOPBIE CIIy)KaT OCHOBOM IS
(dbopMUpOBaHUs TPEACTABIEHUNA O COBPEMEHHOW €CTECTBEHHO-HAYYHOM KAapTUHE MHpa HU
LEHHOCTHBIX OPHEHTALUAX JIMYHOCTH, CIOCOOCTBYIOUIMX TyMaHM3alUH OHOJOTHYECKOrO
oOpa3oBaHUs.

CTpyKkTypupOBaHUE COJAEpKaHUS Yy4yeOHOro Marepuaia B NpOrpaMme Mo OHOJIOTHH
OCYUIECTBJIEHO C YYETOM MPUOPUTETHOTO 3HAYEHUS 3HAHUI 00 OTIIMUUTEIBHBIX OCOOCHHOCTSX
KABOM NPUPOABI, O €€ YpOBHEBOM OpraHM3alMy W DSBOJIOUMUA. B COOTBETCTBUM C 3TUM B
CTPYKType yueOHoro npeameta «broaorusy BbIIEIECHbI CIEIYIOIINE COAepKaTeNbHbIEC JINHUU:
«buonorus kak Hayka. MeToabl HAy4HOTO MO3HaHUs», «KieTka kak OMOJ0ornyecKasi CHCTEMAY,
«Opranusm Kak Ouonorudeckas cucreMa», «CucrteMa 1 MHOrooOpasue OpraHuueckoro Mupay,
«IBOJIIOLIMS KUBOU MTPUPOABD, « IKOCUCTEMBI U MPUCYITUE UM 3aKOHOMEPHOCTI.

enp u3yueHuss yueOHoro mnpeamera «buosorus» Ha 0a30BOM ypOBHE — OBIJIAJCHHUE
OOy4arolMMUCS 3HAHUSIMH O CTPYKTYpHO-(PYHKIIMOHAJIbHOM OpraHU3allid >KUBBIX CHCTEM
pPa3HOro paHra v MpuoOpPEeTeHNE YMEHHUM HCIOIB30BaTh 3TH 3HAHUS JUIsl TPAMOTHBIX JCHCTBUIMA
B OTHOILIEHUU OOBEKTOB KMBOU MPUPOJIBI U PELICHUS PA3TMUHBIX KU3HEHHBIX IPOOJIEM.

JlocTmkeHue 1end u3ydeHus: ydyeOHoro mnpeamera «buonorus» Ha 06a3o0BOoM ypoBHE
o0ecreunBaeTcs PeleHuEM CICAYIOIUX 3a/1ay:

OCBOEHHE OOYYarOIIMMHCS CHUCTEMbl 3HAHUM O OWOJIOTMYECKUX TEOpHUAX, YUCHUSIX,
3aKOHaX, 3aKOHOMEPHOCTSIX, TUIOTE3axX, MPaBUIIaX, CIY>KalUX OCHOBOW sl OpMUpOBaHUS



MPEACTABIICHUA O E€CTECTBEHHO-HAYyYHON KapTUHE MHUpPa, O METOJaX HAYYHOTO IO3HAHUA,
CTPOEHWH, MHOTOOOpa3uu W OCOOCHHOCTSX J>KMBBIX CHCTEM PAa3HOTO YPOBHS OpraHW3aIlNH,
BBIJIAIONTUXCSI OTKPBITUSX H COBPEMEHHBIX UCCIIEOBAaHUAX B OMOIOTHH;

dbopMupoBaHUe y 00YyYarOlMXCSl MO3HABATEIbHBIX, UHTEIJIEKTYAIbHBIX M TBOPYECKHUX
CIIOCOOHOCTEW B TMpoliecce aHaldM3a JIaHHBIX O MyTSAX pPa3BUTHS B OHOJIOTMM Hay4HBIX
B3TJISZIOB, UJICH U TTOAXOA0B K M3YYCHUIO KUBBIX CHCTEM Pa3HOTO YPOBHS OpPTaHU3AINY;

CTaHOBJICHHE Yy OOydJarommxcs oOmeld KylabTypbl, (DYHKIMOHAIBHOW TPaMOTHOCTH,
pa3BUTHE YMEHUN OOBSICHSATH M OLEHUBATDH SIBJICHUS OKPYXKAIOIET0 MUpPa KUBOM MPUPOJIbI HA
OCHOBAHHH 3HAHUU U OTBITA, MOTYYEHHBIX MIPU U3YYCHUH OUOJIOTUY;

dbopMupoBaHUE y 00yYalOUIUMXCS YMEHHMHM WJUTIOCTPUPOBATH 3HAYEHUE OUOIOTHYECKUX
3HAHUN B TPAKTUYCCKON JCATEIHHOCTH UYEOBEKA, PAa3BUTUH COBPEMEHHBIX MEIUITUHCKHUX
TEXHOJIOTHI U arpoOHOTEXHOIOTHH;

BOCITUTaHUE YOEXKIEHHOCTH B BO3MOKHOCTHU TO3HAHUSI YEJIOBEKOM >KHBOUM TPHUPOJIBI,
HEOOXOAMMOCTH OEPEKHOrO0 OTHOUIEHUSI K HeW, COOJIOJEHUS JTHUYECKUX HOPM MpHU
MIPOBEICHUH OMOJIOTMYECKUX HCCIICIOBAHMI;

OCO3HAHHWE IEHHOCTH OMOJIOTMYECKUX 3HAHWK IS TOBBIMICHUS YPOBHS DKOJIOTHYECKOM
KYJBTYPHI, 17151 GOPMHPOBAHUS HAYIHOTO MHUPOBO33PCHHS;

MpUMEHEHUE MPUOOPETEHHBIX 3HAHUN M YMEHHM B MOBCEIHEBHOM KU3HU JISl OLICHKHU
MOCJIC/ICTBUM CBOEH ACSATENBHOCTH MO OTHOIICHUIO K OKpYXaroleh cpene, COOCTBEHHOMY
310pOBBI0, 00OCHOBAHKE U COOJIIOICHUE MEP MPOPUITAKTUKHN 3a00IE€BaHUIA.

B cucreme cpegnero oOiero oopazoBanus «buonorusy, uzydaemas Ha 0a30BOM YpOBHE,
ABJISIETCST 00s13aTE€BLHBIM Y4E€OHBIM MPEAMETOM, BXOJAIIMM B COCTaB MPEIMETHON o0sacTu
«EcTecTBeHHO-HAYyYHbIE TTPEIMETHD.

JIist uzydyeHus: 6uosioruv Ha 6a30BOM YPOBHE CPEJITHET0 OOIIEro 00pa3oBaHUsl OTBOJAUTCS
68 yacoB: B 10 kiacce — 34 gaca (1 yac B Henento), B 11 knacce — 34 yaca (1 gac B Hefento).



COAEPXKXAHUE OBYUEHUA
10 KITACC

Tema 1. buoJsiorusi Kak HaykKa.

buonorus kak Hayka. CBsi3b OMOJIOTUM C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMM HayKamu, (puiiocoueit, STUKON, SCTETUKON U MPaABOM.
Ponp Ouonoruu B (HOpMUPOBAHUM COBPEMEHHOW HAy4YHOM KapTUHBI MHpA.
Cucrema OMOJIOTMYECKUX HAYK.

Metobl TO3HAHUS KUBOUW MPUPOIbI (HAOIIOIEHHE, SIKCTIEPUMEHT, ONTMCAHHUE,
U3MepeHue, KilaccupUKalMs, MOJEeTUPOBaHUE, CTaTHCTHYecKas 00paboTka
JTAHHBIX ).

JlemoHcTpanum:

[Toptpetsr: Y. lapsun, I'. Menaens, H. K. Konbios, [Ix. Yorcon u @. Kpuk.

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

JlaGopaTopHblie 1 NpaKkTHYeCKHe PadoThI:

[Ipaktuueckass padora Ne 1. «Vcmonb3oBaHWe pa3IUYHBIX METOAOB IPHU
U3YYeHUU OMOJOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3alMs.

Kusbie cuctembl (OMOCUCTEMBI) KaK peaMeT u3ydeHus: ouosoruu. Otinyue
YKUBBIX CUCTEM OT HEOPTraHUYECKOW MPUPOJIBI.

CpoiicTBa OMOCHCTEM U MX pa3HOOOpasue. YPOBHU OpraHU3aIiil OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIM, MNOMYJSIIUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTe0IeHOTUYECKU ), OMOCEpHBIA.

JdeMoHCTpaum:

Tabmuubl u cxeMbl: «OCHOBHBIE MPU3HAKU JKU3HUY», «YPOBHU OpraHU3AINH
YKABOW MPUPOIBI».

O6opynoBanue: moaesb MoJiekyibl JITHK.

Tema 3. Xumuueckuii COCTaB M CTPOCHHE KJICTKH.

XUMHAUYECKUM COCTaB KIIETKA. XHUMHUYECKUE DJIEMEHTBI: MaKpOSJIEMEHTHI,
MHUKpPO3JIEMEHThI. Bosla 1 MUHEpaibHbIE BEIIECTBRA.

OyHKIMM BOABI U MHHEpaJIbHBIX BelleCTB B kieTke. l[lomnepxkanue
OCMOTHYECKOI0 OanaHca.

benku. CoctaB u cTpoeHHEe OETKOB. AMUHOKHUCIOTHI — MOHOMEPHI OEITKOB.
HezaMeHnMble ¥ 3aMEHHMbIE AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBIA COCTaB. Y POBHU
CTPYKTYpbl OCJIKOBOW MOJEKynbl (TIEpBUYHASL, BTOPUYHAS, TPETUYHAS W
YeTBEpPTUYHAs CTPYKTypa). XHUMHUECKHE CBOWcTBa OenkoB. buonoruueckue
GbyHKUIMUU OENKOB.



®depmentsl — Owuonormdeckue Karanm3aTtopbl. CtpoeHue (Qepmenra:
aKTUBHBIM IIeHTp, cyOcTpatHas crneuuduunoctb. KodepmenTsl. Butamusbl.
OTnuunst epMEHTOB OT HEOPTAHUYECKUX KaTaTu3aTOPOB.

VYraeBoasl: MoHOcaxapuabl  (TJIIOKO3a, pubo3a ©  Je30KCHpH003a),
aucaxapunipl - (caxaposa, JakTo3a) M MoJucaxapuibsl  (Kpaxmai, IJIMKOTEH,
HesTo03a). buonornueckue GyHKIUU YTII€BOIOB.

Jlununel:  Tpurmuuepuasl, (ochomunuasl, crepouasl. [uapOPHIBHO-
ruapodoOHbie  cBoiicTBa. buonormyeckue ¢yHkuuu sunuaoB. CpaBHEHUE
YTJIE€BOOB, OEJIKOB U JIMIUI0B KaK HCTOYHUKOB YHEPTHUU.

HykneunoBsie kucinotrel: JHK wu PHK. Hyxkneotuasl — MoOHOMEpHI
HykienHOBBIX kucnoT. Ctpoenne u Qynkuuu JHK. Ctpoenne u ¢pynkuun PHK.
Bunet PHK. AT®: ctpoenne u pyHKITHH.

[{uTosorus — Hayka o kierke. KnerouHas Teopus — npuMep B3auMOJIEUCTBUSA
uzaen u (akToB B HAYYHOM MO3HAHUHU. MEeTO/Ibl U3YyUEHUS KIETKH.

Knerka kak 1nenoctHas >kuBasg cuctema. OOmmMe mNpU3HAKUA KIIETOK:
3aMKHyTas HapykHasi memOpana, moiiekyael JIHK kak renernueckuil ammapar,
CUCTEMa CUHTE3a OelKa.

Tunsl KIETOK: »yKapuoTHyecKas U Ipokapuoruyeckas. (OcoOeHHOCTH
CTpOEHMsI MpoKapuoTHueckoil kierku. Knerounass crenka Oaxtepuil. CTpoeHue
AYKAPUOTUYECKON KJIETKU. OCHOBHBIE OTJIMYMS PACTUTEIIBHOM, >XKUBOTHOU U
rpUOHON KJIETKHU.

[ToBEpXHOCTHBIE CTPYKTYphI KJIETOK — KJIETOYHAs CTE€HKA, INIMKOKAIUKC, MX
¢ynkun. [Inazmatuueckas memOpana, e€ cBoiicTBa 1 pyHkuuu. L{utonnazma u eé
opraHousibl. OgHomemOpanHbie opranousl kietku: OIIC, ammapat [onbmxu,
TM30COMBI. [10yaBTOHOMHBIE OpPraHOMIbBl KIETKH: MHUTOXOHAPHUM, TUIACTUIBI.
[IpoucxoxxkneHne MUTOXOHApHM u Tactuia. Bunel minactun. HememOpanHbie
OpPraHou/bl KJETKU: PUOOCOMBI, KIETOYHBIM LEHTP, UEHTPUOJIH, PECHUYKH,
KryTUKU. QyHKIUKA OPraHOU/I0B KJIIETKU. BrirroueHus.

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

TpaHCIIOpPT BEMIECTB B KIETKE.

JdeMoHCTpauu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIsann, M. nelinen, P. Bupxos, k.
Yorcon, ®. Kpuk, M. Yuikunc, P. ®pauknun, K. M. bap.

Huarpammel:  «PacnpenenieHue XMMHYECKUX DJIEMEHTOB B HEXKHUBOM
npupoze», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B KUBON MPUPOIEY.

Tabmuupl u cxemsl: «llepuoanueckas Tabnuia XUMHUYECKHX AJIEMEHTOBY,
«CTpoeHne MOJIEKYJIbl BOb, «buocunres 6enka», «CTpoeHre MOJIEKYIIbI OeliKay,
«Ctpoenue ¢pepmenta», «Hykmennossie kuciotel. JIHK», «CTtpoeHue Mosiekysibl



AT®», «CtpoeHne 3yKapuOTHUYECKON KIETKN», «CTpOEHHE >KMBOTHOM KIIETKH,
«CTpoeHue pacTUTENbHOU KIETKN», «CTpoeHHe MPOKAPUOTUYECKOU KIIETKWY,
«CTpoeHue sapa KIEeTKN», « Y TIeBOAbD), «JIMIUIbD.

O6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyJIOBaHHWE MJii MPOBEACHUS
HAOJIOICHUM, W3MEPEHHM, SKCIEPUMEHTOB, MHUKPONpPENaparbl pacTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIIETOK.

JlaGopaTopHblie 1 NpaKkTHYeCKUE PAdOThI:

JlabopatopHas pabora Ne 1. «M3yueHue KaTamuTUYECKONM AaKTUBHOCTHU
(dbepMeHTOB (Ha MPUMEpE aMUIIa3bl UK KaTajasbl ).

JlabopatopHass pabota Ne 2. «M3ydyeHue CTpOEHHS KJIETOK pacCTEHUH,
KUBOTHBIX W OaKTepHil MOJ MHUKPOCKOIIOM Ha TOTOBBIX MHUKpOMpENaparax M HX
OMHMCAHUE.

Tema 4. ’/KusHenessTeIbHOCTb KJIETKH.

OOMeH BelIeCcTB, WK MeTa0oJIu3M. ACCUMUIAIMS (TUTACTUYECKUN OOMEH) U
JUCCUMWIAIUA (PHEpreTuueckuii oOMEH) — JIB€ CTOPOHBI €IMHOrO IMpolecca
MeTabonu3ma. Poyib 3aKOHOB COXpaHEHHUsI BEUIECTB U SHEPrUM B TMOHUMAaHUU
MeTabom3ma.

Tunel oOMeHa BelecTB: aBTOTPOQHBIN U reTepoTpodHbiid. Ponb ¢pepmenToB
B 0OMEHE BEIIECTB U MPEBPAIEHUN YHEPTUU B KIIETKE.

®ortocunTe3. CperoBas U TeMHOBasg (a3pl (¢doTocuHTe3a. Peakuuu
dbotocunTeza. DPdhekTuBHOCTH (OTOCHHTE3a. 3HAUCHUE (DOTOCUHTE3A ISl KUZHU
Ha 3emuie. Biausinue ycnoBuii cpeqsl Ha GOTOCUHTE3 U CIIOCOOBI TOBBIIIEHUS €T0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTCHHUIA.

XeMoCHHTe3. XEeMOCHUHTE3UPYIoIe OaKkTepuu. 3HAYCHUE XEMOCHHTE3a JJIS
JKU3HU Ha 3eMJIE.

DHepreTuueckuii oOMeH B KieTke. PaciiernieHue BeliecTB, BbIJCICHUE U
aKKyMYJIUPOBAaHHE DHEPrUM B KJIETKE. OTambl JHEPreTUYECKOro OoOMeHa.
I'mukonus. bpoxenune u ero Buiabl. KHCIOpOOHOE OKHMCIIEHHE, WIM KIETOYHOE
JIBIXaHHUE. OkucnurenbHOe dbochopunpoBaHue. O (HEeKTUBHOCTH
HHEPreTUYECcKoro oOMeHa.

Peakiuu wmaTpuuHoro cuHre3a. ['eHermueckas wuHpopmauus u JJHK.
Peanuzanus reHetudeckoil uHopmanuu B KiIeTKe. ['eHEeTHYeCKUW KOA U €ro
cBoiicTBa. Tpanckpunuus — Mmatpuublii cuHTe3 PHK. Tpancnsuus — GuocunTes
Oenka. Ortanbl TpaHcasuuu. KoaupoBanwe amMuUHOKUCIOT. Ponb pubocom B
OounocuHTe3e Oenka.

Hexknerounsie ¢popmbl xu3HU — BUpYChl. ctopust oTkpeiTust Bupycos (/1. U.
WBanoBckuit). OCOOCHHOCTH CTPOCHHS ¢ JKH3HEHHOTO IIMKJIa BHUPYCOB.
bakrepuodaru. bonesnu pacreHuid, KUBOTHBIX W YEJIOBEKAa, BHI3HIBAEMBIC
Bupycamu. Bupyc mummynoaeduiura yenoseka (BMIY) — BozOyautens CIIM/a.



OOpatHast ~ TpaHCKpWILIMA, peBepraza u  uHTerpasa. [Ipoduiaktuka
pacrnpocTpaHeHHs] BUPYCHBIX 3a00JI€BaHUIA.

JleMoHCTpanum:

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

Tabmuupbl u cxembl: «Tunel nutanusy, «Mertadbonuzm», «MUTOXOHAPHUDY,
«OHepreTnyeckuii oomMen», «Xijopomact», «Dorocunres», «Crpoenue JIHK»,
«CtpoeHre u PyHKITMOHHpPOBaHUE TeHa», «CuHTE3 Oenkay, «[ eHeTHIeCKuit Koy,
«Bupyce», «bakrepuodarn», «Crpoenue u xuzHeHHbM nuki Bupyca CIIN/]a,
0aktepuodaray, «Permmukarus JJTHK».

Oo6opynoBanue: monenu-anuinkanun «Yasoenue JIHK u Tpanckpumnius»,
«buocunTes 6enka», «CTpoeHne KIeTKu», Mojaeb cTpykTypsl JJTHK.

Tema 5. Pa3MHOkKeHMe U HHAUBHUIYAJbHOE Pa3BUTHE OPTAaHU3MOB.

KineTouHblii UK, WU JKU3HEHHBIM LUK KIeTku. MHTepdaza u Mutos.
[Tpoueccel, mporekaromue B uHTepdaze. Pemnukanus — peakuus MaTpUYHOTO
cunteza JIHK. Crpoenne xpoMocoMm. XpOMOCOMHBI Ha0Op — KapHOTHIIL
JMnmouaHeli M TalvIOWAHBIA ~ XPOMOCOMHBIE ~ HAaOOphBl.  XPpOMAaTHUIBI.
[{uToNOrM4eckue OCHOBBI  PAa3MHOKEHHUS M  HUHAUBUIAYAJIBHOTO  pPa3BUTHS
OpraHU3MOB.

Henenne knetkn — muto3. Cragum muto3a. Ilpoueccsl, npoucxonsdmue Ha
Pa3HBIX CTAAUIX MUTO3a. bBUOTOrMYECKU CMBICT MUTO3A.

[Iporpammupyemast rubenb KIETKU — arornTo3.

®opMbl pa3MHOKEHUSI OPraHU3MOB: Oecroyioe U nosnoBoe. Bunabl Oecronoro
Pa3MHOXEHUS: JEJIEHHE HaJBOE, II0YKOBAHHWE OJHO- M MHOTOKJIETOYHBIX,
CHOpO00Opa3oBaHue, BEreTaTUBHOE pa3MHOKeHHUE. VICKyCcCTBEHHOE KIIOHHMpPOBAaHUE
OpPTaHMW3MOB, €r0 3HAYEHUE JJIS1 CEJIEKIINH.

[TonoBoe pa3zMHOKEHHUE, €T0 OTINYHS OT OECTIOJIOTO.

Meiio3. Cranun meio3a. [Ipouecchl, MpOUCXOAIINE HA CTaAusIX Meno3a.
IToBenenne xpomocoM B Menose. KpoccuHrosep. bHOJIIOrMYECKUMH CMBICT H
3Ha4YEHUE Meno3a.

["ameTorenes — mnpouecc 0OOpa3oBaHUs MOJOBBIX KIETOK Yy >KUBOTHBIX.
[TonoBble kene3bl: CEMEHHUKUM U SUYHUKUA. OOpa3oBaHHME M Pa3BUTHE MOJOBBIX
KJIETOK — TraMmeT (CHepMaro30M]l, SHIEKIeTKa) — CIHEpPMAaTOTeHe3 U OBOIEHE3.
Oco0OeHHOCTH CTpOeHUsl SULEKIEeTOK MU crepMaro3ouoB. OIuiog0TBOpEHUE.
[Taprenorenes.

WunuBuayanbHoe  pa3BuTHE  (OHTOreHe3). OMOpHMOHANIbHOE  pa3BUTHE
(oMOpuorenes). Dtanbl SMOPUOHAIBHOTO Pa3BUTUSL Y MO3BOHOUYHBIX >KUBOTHBIX:
npobiieHue, ractpyisuusi, opraHoreHe3. IloctamOpuonanbHOoe pasButue. TuUmb
NOCTAMOPHUOHAJIBHOTO Pa3BUTHA: NpsSIMOE, HempsiMoe (JIMYMHOYHOE). BrusHue



Cpelbl Ha Pa3BUTHE OPTaHWU3MOB, (PAKTOPHI, CIOCOOHBIE BHI3BIBATH BPOXKIEHHBIE
YpOICTBa.

Poct u pasButue pactrenuii. OHTOreHE3 IBETKOBOTO PACTCHUS: CTPOCHHUE
CEMEHH, CTA/INH PA3BUTHSI.

JdeMoHCcTpanuu:

Tabmuet 1 cxembl: «Dopmbl pa3MHOXKEHUS OpPraHU3MOBY», «/[BoitHOE
OIUIOJIOTBOPEHUE Yy UBETKOBBIX pacTeHul», «BereraTuBHOE pa3MHOXKEHUE
pacteHuit», «J/lenenne xknetku Oaktepuil», «CTpOEHHE TMOJOBBIX KIETOKY,
«Ctpoenune xpoMocoMbl», «Knerounsrii mukim», «Pemmukauus JHK», «Mutos»,
«Meino3y», «IIpsmoe n HEnpsiMoe pa3zBUTHEY, «['aMeToreHe3 y MIEKOMUTAIOIIUX U
yeoBekay, « OCHOBHBIE CTaJIMM OHTOTCHE3a.

O0opynoBanue: MUKPOCKOII, MUKpOIpenapaThbl «CnepmMaTo30H/1bI
MJIEKOIIUTAIOLIETO», «SIHleKIeTKka MieKonuTaromero», «Kapuoknues B KIETKax
KOpElIKa JIyKa», MarHuTHas MOJENb-alIUInKauus «/leaeHue KIEeTKu», MOJIEIb
JIHK, Mmonenb MmeTadazHOi XpOMOCOMBI.

JlabopaTopHbie U MIPaKTHYECKHE PadOThI:

JlaGoparopuas pabora No 3. «HaOmromeHnume muTO3a B KJIETKAaX KOHYHKA
KOpEIIKa JIyKa Ha TOTOBBIX MUKPOITPENapaTax».

JlabopatopHas pabora Ne 4. «/3yueHue CTpOCHHS TMOJOBBIX KIETOK Ha
FOTOBBIX MUKPOTIPENapaTaxj».

Tema 6. HacsieAcTBEHHOCTh U MK3MEHYMBOCTH OPraHU3MOB.

[Ipenmer u 3a1aun reHeTHKU. VIcTopus pa3BUTHUS TeHETUKU. Poib nutonoruu
U OMOpPUOJIOTUM B CTAaHOBJICHMM TE€HETUKU. BKiam pocCHMCKUX U 3apyOeKHBIX
y4€HBIX B pa3BUTHE TEHETUKH. MeToAbl TEHETHKU (TUOPHUI0IOTHYECKUH,
IUTOT€HETUYECKUM, MOJEKYJISIpHO-TeHeTHUeCKuil). (OCHOBHBIE TI'€HETUYECKUE
noHsTusA. [ 'eHeTn4Yeckasi CHMBOJIMKA, UCMOJIb3yEMasi B CXeMax CKPEIIMBaHUM.

3aKOHOMEpPHOCTH HacJieI0BaHUsl MPHU3HAKOB, YCTaHOBIIEHHbIE ['. Menaenem.
MonorubpuHoe CKpeluMBaHue. 3aKOH €IWHO00pa3usi THOPUIOB TEPBOTO
nokoyicHus. IlpaBuino JgOMUHMpOBaHMS. 3aKOH PpACHICIUICHHS TMPU3HAKOB.
['unoresa ynuctoTel rameT. [lonHOE M HEMOJIHOE TOMUHUPOBAHUE.

JuruOpuaHoe  CKpelIMBaHWE. 3aKOH  HE3aBUCHUMOTO  HaCEJOBaHUS
npu3HakoB.  lluToreHeTnueckue - OCHOBBI  JIUTHOPUHOTO  CKPEIIMBAHUS.
AHanm3upymouee ckpeumpanue. Mcrnoap30BaHne aHAIM3UPYIOLIETO CKPEIIMBaHUS
JJISL OTIPEICJICHHS] TeHOTHIIA OCOOHU.

CueruieHHOe  HacienoBaHue TnpuszHakoB. Pab6ora T. Moprana 1o
CLUEIUICHHOMY HACJIEJOBaHUIO I'eHOB. HapyleHne cuerieHusi reHOB B Pe3yJIbTaTe
KPOCCHUHITOBEpA.

XPpOMOCOMHasl TEOPUS HACIIEACTBEHHOCTHU. | eHeThYeCKue KapThl.



['eHetnka mosa. XpoOMOCOMHOE ONpEAENEHUE Noya. AyTOCOMBI U MOJIOBBIE
XpoMocoMbl. ['omorametrnele M rereporaMeTrHeie OpraHusmbl. HaciienoBanue
MIPU3HAKOB, CLICTJIEHHBIX C MOJIOM.

N3mMeHunBOCTh. BUIbI ©3MEHYMBOCTU: HEHACJIEICTBEHHASI U HACJIEACTBEHHAS.
Ponp cpempl B HEHACIHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOAU(PUKAIMMOHHON U3MEHUYMBOCTU. BapranoHHbBIN psifi M BapyualliOHHAsT KpHUBasl.
Hopma peakuuun npuszHaka. KonuuecTBEeHHbIE M KAYECTBECHHBIE NMPU3HAKA U KX
HOpMa peakiuu. CBOMCTBAa MOAUPUKAIIMOHHON N3MEHYUBOCTH.

HacnencrBeHHasi, wiM Te€HOTHUIMYECKas, W3MEHUMBOCTb. KoMOuHaTuBHAs
U3MEHYMBOCTh. Meio3 W TMOJOBOM TMpOIECC — OCHOBA KOMOWHATHBHOMU
W3MEHYMBOCTUA. MyTaImoHHas U3BMEHUYMBOCTh. Kitaccudukanust MyTanuii: TeHHBIE,
XpOMOCOMHBIE, TeHOMHBIe. YacToTa U nmpuuuHbl MyTanuid. MytareHHbIE (DAKTOPBHI.
3aKOH rOMOJIOTHYECKHUX PSAJOB B HaclieAcTBEHHOM n3menunBoctu H. M. BaBunosa.

BresnepHas HacneACTBEHHOCTh U U3MEHUYUBOCTD.

I'enernka uyenoBeka. Kapuortun uyenoBeka. OCHOBHBIE METOABI TE€HETHKH
YeJIOBEKa: TCHECATOTHYCCKIM, OJIM3HEI[OBBIM, IINTOTCHETHYCCKHUM, OMOXMMHUYCCKUH,
MOJIEKYISAPHO-TEHETUYECKH. CoBpemeHHOE ONIPENICIICHHE r€HOTHUIA!
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHUCIIE C MOMOIIBIO
[M[]P-ananu3a. HacnencTtBeHHble 3a0o0JieBaHUSI 4YEJIOBEKAa: TeHHBbIE OO0JIE3HHU,
00JIe3HU C HACIEIACTBEHHOM MpPeApacloiOKEHHOCTbIO, XPOMOCOMHBIE OOJIE3HHU.
Comatnuecknue UM reHepatuBHble MyTanud. CTBONOBbIE KieTKU. [IpuHUUAIBI
3I0POBOT0 00pa3a KU3HU, TUATHOCTUKHU, MPOPHIAKTUKU U JICUCHUS T€HETUYECKUX
Oone3Hel. MenuKo-reHeTUYECKOe KOHCYJIbTUPOBAHME. 3HAUYEHUE MEAUIIMHCKON
TeHETHKH B MPEAOTBPAICHUH U JICUEHUU TeHETHUECKUX 3a00JIeBaHU YEIOBEKa.

JlemoHncTpanum:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. Hersepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBusos.

Tabmuiet u cxembl:  «MOHOTHOpPUAHOE  CKpeIIMBAaHWE HM  €ro
IUTOTCHETUYECKAasd OCHOBa», «3aKOH PACHICIUICHUS W €ro LHUTOrCHETUYeCKas
OCHOBa», «3aKOH  YHUCTOTBHI  ramer», «JlurubpugHoe  CKpeHIMBaHUE,
«uTomorunyeckue OCHOBBI  JUTHOPUIHOTO CKPEILLUBAHUAY, «Meiiosy,
«B3anmonencTBUEe AJUICNIBHBIX TE€HOB», «le€HeTHYecKkue KapTbl pACTEHUM,
JKUBOTHBIX WU YEJIOBEKa», «l'eHeTuka mosa», «3aKOHOMEPHOCTH HACIEHOBAHUS,
CUCIUICHHOTO C mnoJioMm», «KapuoTumbl uYenoBeka © KUBOTHBIX», «Buasl
W3MEHYUBOCTHY, «MoaudukanmonHas HW3MEHUYUBOCTHY, «HacnemoBanue pesyc-
daktopay, «I'eHeTrka rpynm KpoBu», « MyTarimoHHas U3MEHUYHUBOCTHY.

O6opynoBanue: MojaeNu-amInKaun «MOHOTHOPUIHOE CKpEIIMBaHUEY,
«Hemonmunoe momuuupoBanue», «Jurnbpumnoe ckpemmBanuey», «llepexpéct



XpOMOCOM», MHUKPOCKON M MuUKpompemnapar «Jpo3zoduia» (Hopma, MyTanuu
(bopMBbI KpBUIBEB U OKPACKH Tema), repoapuit «I'opox mOCEBHOM.

JlabopaTtopHble U npakTHYecKHe padoThbI:

JlaGoparopHass pabora Ne 5. «M3ydyeHue pe3yabTaTOB MOHOTMOPHIHOTO U
JUTUOPUIHOTO CKPEUIUBaHUS Y AP030(UIiIbl HAa TOTOBBIX MUKPOIIpENapaTaxy.

JlabGopaTtopHnas paborta Ne 6. «M3yuenne MoauUKaIMOHHON N3MEHUNBOCTH,
IIOCTPOECHUE BaPUALIMOHHOIO PAZIa U BAPUALMOHHON KPUBOW».

JlaGoparopHas pabora Ne 7. «AHanu3 MyTaluil y Ipo30(uibl Ha TOTOBBIX
MUKpOIIpenapaTax».

[Tpaktnueckass pabora Ne 2. «CocTaBieHHE U aHAIU3 POJOCIOBHBIX
YEJI0BEKa.

Tema 7. Centekumst opranusMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuys Kak Hayka M IpolecC. 3apOKICHUE CEJIEKUUU U JTOMECTHKALUS.
Yuenue H. UW. BaBunmoBa 0 1eHTpax TMPOUCXOXKICHUS © MHOrooOpasus
KYJBTYPHBIX pacTeHUM. LIEHTpBI IMPOMCXOXKIAEHUS JOMAIIHUX XUBOTHBIX. CoOpT,
IIOPOJ1a, ITAMM.

CoBpeMeHHbIE METOJbI CeNeKIUU. MaccoBbI U MHAUBUAYAJIbHBINA OTOOPHI B
CEJICKIMM PACTEHHM M JKUBOTHBIX. OLEHKa 3KCTepbepa. BIuM3KopoACTBEHHOE
CKpelnBaHue — UHOpuAMHr. Yucras nuHus. CKpellMBaHUWE YHUCTBHIX JIMHUH.
['erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpelMBaHHE — ayTOPUIAMHI.
Otnanénnas rubpummuzanuss U e€ ycnexu. VICKycCTBEHHBIM MyTareHes u
IIOJIyYECHHUE IOJIMIUIOUIOB. JIOCTMIKEHMsS CEINEeKIUU pacCTeHUM, XUBOTHBIX U
MHUKPOOPIaHU3MOB.

buorexHosOorus Kak OTpacib MPOU3BOACTBA. ['€HHAas WHXKEHEpHs. OTarbl
co3ganusi pexomOuHantHod JIHK wu Tpancrennsix opranuzMoB. Kierounas
uHKeHepus. Kilerounele KyapTypbl. MUKPOKIIOHAIBHOE Pa3MHOKEHNUE PACTEHUM.
KJyloHMpOBaHKWE BBICOKOIIPONYKTUBHBIX  CEJIBCKOXO3AMCTBEHHBIX OpPraHU3MOB.

Okojoruueckne W dTtudeckue  mnpoosmembl. MO - reHeTruyecku
MOU(DUITUPOBAHHBIE OPTAHU3MBI.
JemoHcTpanuu:

[Toptpers: H. WM. BaBuios, . B. Muuypun, I'. JI. Kapneuenko, M. .
HNBaHOB.

Tabmuiel u cxeMbl: Kapta «LIeHTpbl NMPOMCXOXKACHUS W MHOT000pa3us
KYJbTYPHBIX pacTeHuit», «Ilopoapl 1oMalIHUX KUBOTHBIX», «COpTa KyJIbTYPHBIX
pactenuity, «OtaanéHnas rudpuauzamus», «Padotel akagemuka M. @. liBaHoBay,
«Ilomumnongus», «OO0beKTH OWOTEXHOMOTHHY, «KileTouHble KymbTypsl W
KJIOHUpOBaHue», « KoHCTpynpoBaHue U EPEHOC TEHOB, XPOMOCOM).

O6opynoBanue: MyJISKH TUIOAOB U KOPHEIIIOI0B AUKUX (OPM U KYJIBTYPHBIX
COpPTOB pacTeHuii, repoapuit «CenbCKOX035UCTBEHHBIE PACTCHUS».



JlabopaTtopHble M npakTHYecKHe padoThbI:

Okckypeust «OCHOBHBIE METOJbl U JOCTHXKEHUS CEJIEKLHUH PACTEeHUH H
YKUBOTHBIX (Ha CEJIEKIMOHHYIO CTaHLUIO, IUIEMEHHYIO bepmy,
COPTOUCIBITATEIbHBIA  yYaCTOK, B TEIJIMYHOE XO3AKWCTBO, JIabOpaTOPHUIO
arpOyHUBEPCUTETA WK HAYYHOTO LIEHTPA)».

11 KIIACC

Tema 1. DBoJIIOIIHOHHAS OHOJIOTHS.

[Ipennochulku BO3HUKHOBEHHUS SBOJIOIMOHHOW TEOpUU. DBOJIIOIUOHHAS
Teopust U €€ MecTO B OUOJIOTMHU. BiusHuEe >BOJIIOIMOHHON TEOPUU HAa pa3BUTHE
OHOJIOTUU U APYTUX HAYK.

CBuzerensctBa HBOMONUHU. [laneoHTONOrMYECKHE: TOCIEI0BATENBHOCTD
MOSIBJICHUSI BHUJIOB B MMAJICOHTOJOTUYECKOW JIETOMHUCH, MEPEXOJHbIE (POPMBI.
buoreorpadguyeckue: cxocTBo U paznuune GpayH u GJIop MAaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJICTBA U PA3NUUUI AMOPHOHOB Ppa3HBIX BHUIOB
MO3BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKHE: TOMOJIOTUYHBIC, aHAJIOTHYHbIE,
pPYAMMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMHUUYECKUE: CXOJICTBO
MEXaHU3MOB HACJICICTBEHHOCTH W OCHOBHBIX METAa0OJIMUECKUX MyTeH y BcCex
OpTaHU3MOB.

OpomonnonHas teopuss Y. JlapBuna. IlpeAnochUIiku BO3HUKHOBEHHS
napBuHU3Ma. JIBHKYIIME CHUJIBI SBOJIONWU BUAOB 10 JlapBuHy (M30BITOYHOE
Pa3MHOXXEHUE MPU OTPAHUUYEHHOCTU PECYPCOB, HEOMpeeNEHHAs] W3MEHUYUBOCTb,
O0opb0a 3a CyllleCTBOBAHKE, €CTECTBEHHBIN OTOOD).

Cunrernueckas Teopust 3BostoIuH (CTD) u €€ OCHOBHBIE TIOJIOKEHHUS.

MuxkposBosorus. [lomysius kak eIMHUIA BUAA U DBOJIOIUU.

JBrkymue cuibl ((pakTopbl) 3BOJIOLHMHA BUAOB B mpupojae. MyTalMOHHbBIN
MpoIeCC M KOMOMHATHUBHAsT M3MEHUYMBOCTh. [lomymsiliMOHHBIE BOJHBI U Apeid
reHoB. M3oJ1ust 1 MUrpanus.

EctecTBeHHbIil 0TOOp — HampaBisionmuii ¢akrop sBomonun. Dopmbl
€CTECTBEHHOTO 0TOOpA.

[IpucnocoONIeHHOCTh OpPraHU3MOB Kak pe3yibTaT 3BoMtoUUU. [Ipumepsl
MPUCHIOCOOJIEHUI Y OpraHu3MoB. ApoMop(03bl U UIMO0AJANITALIUH.

Bun wu BumooOpazoBanue. Kputepum Buma. OcHoBHBIE  (DOpPMBI
BUI000pa30BaHus: reorpaduueckoe, IKOJIOTHIECKOe.

MaxkpoaBomorusi.  PopMbl  IBOMIONUU:  (uIIeTUYECKAs, JHUBEPreHTHas,
KOHBEpreHTHas1, napasuienbHas. HeoOpatuMocTh 3BOMIOIUY.

[IpoucxoxieHne OT HeCHeNHaIM3UPOBAHHBIX TpeakoB. [Iporpeccupyronias
crieruanu3anys. AJanTuBHAs paguarus.

JleMoHCTpPaUM:



[Toptpetsl: K. Jlunnei, XK. b. Jlamapk, Y. Jdapsun, B. O. Koanesckuii, K.
M. Bap, 2. I'ekkens, @. Mromnep, A. H. CeBepiios.

Tabmus! 1 cxembl: «Pa3BuTre OpraHMUEcKOro Mupa Ha 3emiie», «3apoIbIiu
MO3BOHOYHBIX  JKMBOTHBIX»,  «ApxeonTepukc», «Dopmbl  OopbObI  3a
cylecTBoBanue», «EctecTBeHHBbI 0TOOP», «MHOroo0pasue COpToB pacTEHUID,
«MHoroobpasue  mopoa  KHUBOTHbIX»,  «llomymsmuu»,  «MyTtanuoHHas
U3MEHYHUBOCTB», «Apomopdo3b», «Wamoamanrtaumm», «OOmas aereHepauus»,
«/IBmKymne cuibl 3BofoIMn», «Kapra-cxema wapuipyra mytemectBus Y.
Hapsuna», «bopbba 3a cymiectBoBaHue», «lIpucrnocoOIeHHOCTh OPraHU3MOBY,
«I"eorpaduueckoe BUI000pa3oBaHuey», « IKOJIOTMIECKOE BUI000pa30BaHUE .

OOopyioBaHHE: KOJUIEKIHMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMU OKPACKH,
Ha0Op IUIOAOB M ceMsH, Koyuiekuus «[Ipumepbl 3alUTHBIX TPUCIIOCOONCHUN Y
KUBOTHBIX», MOJeNb «OCHOBHBIC HAINpPABICHUS 3BOJIIOLMHU», 0ObEMHAs MOJEINb
«CTpO€HHE rOJIOBHOTO MO3ra MO3BOHOYHBIXY.

buoreorpapuyeckas kapra wMupa, KojuleKuusg «@DOpMBI COXPAHHOCTH
MCKOIMAEMbIX JKMBOTHBIX W pacTeHWil», Mojaenb ammuiukanus «llepexpéct
XpOMOCOM», BIaxHble Tmpenaparsl «Pa3Butue Hacexkomoro», «Pa3Burtue
JSATYHUIKW», MUKponpemnapat «Jlpo3oduna» (Hopma, MyTaruu (GOpMbl KPbUILEB U
OKpacKH TeJna).

JlabopaTopHbie U MIpaKTHYECKHE PadOThI:

JlaGoparopuas pabora Ne 1. «CpaBHeHHE BHAOB IO MOP(POIOTHUECKOMY
KPUTEPUIO».

JlaGoparopHas pabora Ne 2. «Onucanue npucnocoOJEHHOCTH OpraHu3Ma U
€€ OTHOCUTEIBHOIO XapaKTepay.

Tema 2. Bo3HUKHOBeHHE M Pa3BUTHE KU3HHU Ha 3emuie.

JloHayuyHble TpENCTaBICHHUS O 3apPOXKJIECHUU >KU3HU. HayuHble rumortesbl
BO3HMKHOBEHHUSl JKM3HM Ha 3emiie: abuoreHe3 M MaHcIepMus. XuUMUYecKas
3BOJIIOLINMA. AOHOTEHHBIM CHUHTE3 OpraHMYECKHX BEIIECTB M3 HEOPraHUYEeCKHX.
DKCNEepUMEHTAIBHOE MOATBEPKACHUE XUMUUECKOU 3BOMIOIMU. HavanbHble 3Tanbl
ounonornyeckor sBomonuu. I'unoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYp M BO3HHUKHOBEHHE NPOTOKJIETKU. [lepBble KIETKH WM HX HBOJIOLUS.
DopMUPOBaHUE OCHOBHBIX I'PYIII KUBBIX OPTaHU3MOB.

PazButue xu3Hu Ha 3emuie 1o 3pam u nepuogaM. Karapxein. Apxeiickas u
npotepo3oiickass dpel. Ilaneo3olickas spa u €€ mnepuoibl: KEeMOPUUCKUH,
OPAOBUKCKHUH, CUITYPUNCKHN, JEBOHCKUI, KAMEHHOYTOJIbHBIN, IEPMCKUH.

Me3so030iickas 3pa u €€ nepuoabl: TPUACOBBINA, FOPCKUM, MEJIOBOM.

KaiiHo3oiickas »3pa ®W €€ TepuoAbl: IAJICOTCHOBBIM, HEOTCHOBBIN,
AHTPOITOT€HOBBIM.



XapakTepucTuKa KiIuMaTa M IeoJIOTHYECKHX IMporeccoB. OCHOBHBIE 3Tarlbl
HBOJIIOLIMM PACTUTEIBHOTO U >KUBOTHOTO Mupa. ApoMopdo3bl y pacTeHudl u
KUBOTHBIX. [TosiBIIEHNE, paclBET U BEIMUPAHUE TPYMI )KUBBIX OPraHU3MOB.

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

DBOJIOLHS YeT0BEKa. AHTPONOJIOTHS KaK Hayka. PazButue npeacraBieHui o
IPOUCXOXKJIEHUH uYeroBeka. Meroabsl H3ydeHus aHTpornorenesa. (CxojacrtBa u
pa3InyKs YEJIOBEKA U KUBOTHBIX. CHCTEMATUYECKOE MOJI0KEHUE YETOBEKA.

JBwxkymue  cuibl  (pakTtopsl) — aHTpomoreHe3a.  HacneactBeHHas
U3MEHUYMBOCTh U  €CTECTBEHHBIM o0TOOp. OOImecTBeHHbIH 00pa3 >KHU3HHU,
W3rOTOBIIEHUE OPYAUI TPpyAa, MBIIUICHHUE, PEYb.

OCHOBHBIE CTaJIMM W BETBU 3BOJIOLMN YEJIOBEKA: aBCTPAJIONUTEKH, YenoBek
yMenbld, Yemoek npsaMoxoasamui, YemoBek HeaHIEpTAIbCKHM, YenoBek
pasyMHbIii. Haxoiku uCKOMaeMbIX OCTaTKOB, BpeMsi CYIIECTBOBAaHMs, 00JIacTb
pacnpocTpaHeHus, 00bEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIUs.

YenmoBeueckue pacbl. OCHOBHbIE  OOJBIIME  pachl:  €BPONEOUHAs
(eBpaswmiickasi),  HErpo-aBCTpaJioMJHas  (PKBATOpUAlbHASs),  MOHTOJOWIHAs
(a3maTcko-aMepukaHckasi).  UepTel  MPHUCIOCOOJIEHHOCTH  MPEACTABUTENCH
YeJIOBEUECKUX PAC K YCJIOBHUAM CYIIECTBOBAHMS. EJMHCTBO 4YEIOBEYECKHX pac.
Kputuka pacusma.

JlemoHcTpanum:

[Toptpets: ®@. Pemu, JI. Ilactep, A. . Omapun, C. Munnep, I'. FOpu, Y.
JlapBuH.

Tabmuupel 1 cxembl: «Bo3nukHoBeHne CoiHEeUHOH cucTeMbl», «Pa3Buthe
opraHudeckoro Mupa», «PacturenbHas kineTka», <«OKHBOTHas  KIETKay,
«IIpokapuoTnueckas kinetka», «CoOBpeMEHHasi CHUCTEMa OpPraHUYECKOIO MHUPA,
«CpaBHEHHE aHAaTOMHUYECKHMX 4YEpT CTPOEHHUS YeJIOBEKa U YeOBEKOOOPa3HBIX
00e3bsH», «OCHOBHbIE MeCTa MaJCOHTOJOTMYECKMX HAXOIOK  IPEAKOB
COBPEMEHHOI'0 4EJIOBEKa», «/lpeBHenmme moan», «/peBHue moam», «llepBbie
COBPEMEHHBIE JII0IU», «HemoBeuecKkue pach».

O6opynoBanue:  Mynsiku — «lIpoucxoxknenue — yenoBeka»  (OFOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOIa, HEaHAEPTalblla, KPOMAHbOHIIA), CIENKUA WU
M300pKEHUSI KAaMEHHBIX OPYJIud TEpBOOBITHOTO YeloBeKa (KaMHHU-YOIIIEPHI,
pyowna, ckpebiia), TEOXpPOHOJOTHYECKas Taliuna, KouieKuus «DopMel
COXPaHHOCTH UCKOIAEMbIX YKUBOTHBIX U PACTEHUI».

JlaGopaTopHblie M NpaKkTHYeCKUE PadoThI:

[Tpaktrueckast padota Ne 1. «M3ydeHue MCKOMAaeMbIX OCTAaTKOB PACTCHUU H
YKUBOTHBIX B KOJIJIEKIIUSIX).



OKCcKypcHsl «IBOJIOLUSA OPraHUYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
HAy4YHbIN WIH KPA€BEAUECKUI My3€il).

Tema 3. OpranusmMsbl 4 OKpYy:KawINas cpeaa.

DKoJOorus KaK HayKa. 3ajauu U pa3feibl SKOJIOTUHA. MEeToAbl SKOJIOTHYECKUX
UCCIIENOBAaHUM. DKOJOTHUYECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAs, HAa3€MHO-BO3JYIIHAs, MOYBEHHA,
BHYTPHOPIaHU3MEHHAS.

Oxonornueckue (Paxropel. Knaccudukanusa skonoruueckux (HakTOpOB:
abnoTtuyeckue, OHMOTHYECKHE U AaHTPOIOTeHHblE. JleHCTBUE HKOIOTHYECKUX
(bakTOpOB Ha OPTaHU3MBI.

Abuotnyeckue (akTOpbl: CBET, TEMIIEpaTypa, BIAXKHOCTh. DOTOMEPUOIN3M.
[IpucnocoOnenust OpraHU3MOB K  JICHCTBUIO  aOMOTHYECKUX  (DaKTOPOB.
buonornyeckne puTMsl.

buotnueckue (bakTopBhl. Buner OMOTUYECKUX B3aUMOJICHUCTBUN:
KOHKYPEHIMSI, XUIIHUYECTBO, cCUMONO03 U ero (opmel. [lapazutusm, koonepauus,
MyTyaju3M, KOMMEHCAJINW3M (KBapTHPAHCTBO, HAaXJECOHUYECTBO). AMEHCAIH3M,
HEUTpau3M. 3HAaueHHE OWMOTHUYECKUMX B3aUMOJEHCTBUW [UJISl CYIIECTBOBAHUS
OpPTraHM3MOB B ITPUPOIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTEPUCTUKH nomyiasund. OCHOBHBIE IIOKa3aTEnu
NOMYJSLMNA: YHCIEHHOCTh, IIOTHOCTh, POXJIa€MOCTh, CMEpPTHOCTb, MPHUPOCT,
Murpanus. JlmHaMuka 4uCI€HHOCTH MOMYJISIUA U €€ Perysusl.

JlemoHncTpanum:

[Toptpetsl: A. I'ym6onbar, K. ®@. Pynbe, O. ['ekkensb.

Tabmunpl u cxembl: kapTa «IIpuponnsie 30Hb1 3emuan», «Cpeapl oOUTaHUSA
Opranu3moBy», «®Potonepuoanusm», «llonmynsauum», «3aKOHOMEPHOCTH POCTa
YUCJIEHHOCTHU MONYJSAUUNA UHPY30puu-TyPenbkny», «luiesbie nenm.

JlaGopaTopHblie M NpaKkTHYeCKHE PadoThI:

JlabopaTtophnas pabota Ne 3. «Mopdonoruueckne 0cCOOEHHOCTH pacTeHUN M3
pa3HbIX MECT OOMTAHUS.

JlabopaTtopHas pabora Ne 4. «BnusiHre cBeTa Ha pOoCT U Pa3BUTHE YEPEHKOB
KOJIeycay.

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

Tema 4. Coo0mecTBa ¥ 3K0JIOTHYECKHE CUCTEMBbI.

CooOmiectBO Opranu3smMoB — OuoneHo3. CTpyKTypbl OHOIIEHO3a: BUAOBasd,
MPOCTPAaHCTBEHHAsA, Tpoduueckas (mumeBas). Buapl-momuHanTtel. CBsizu B
ouoneHose.

DOkoyoruueckne cucrembl (dkocucteMbl). [loHsTne 00 »sKocucTemMe W
ouoreonieHoze. @OYHKIMOHAIBHBIE KOMIIOHEHTHI 3KOCUCTEMBI: MPOIYILIEHTHI,



KOHCYMEHTBI, peayleHTbl. KpyroBopoT BEIIECTB U MOTOK SHEPIUU B IKOCUCTEME.
Tpoduueckne (muimeBbie) YPOBHU OKOCHUCTEMBI. [luimeBbie Iemu W CETH.
OcCHOBHBIE TOKa3aTeIM HKOCHCTEMBI: OmoMacca, MNPOAYKIHSA. IKOJIOTUUECKHUE
nupamMubl: TPOAYKIHU, YHCICHHOCTH, Ouomaccel. CBOMCTBA 3KOCHCTEM:
YCTOMYMBOCTh, CAMOPETYJIALNS, pa3BuTHE. CyKIeCCus.

[IpupoaHbIe PKOCUCTEMBI. DKOCUCTEMBI 03EP M pEK. DKOCHCTEMA XBOMHOIO
VI [IAPOKOJIMCTBEHHOTO JIECa.

AHTpONOrE€HHBIE  IKOCUCTEMBI.  ATPOIKOCHCTEMBI.  YPOOIKOCUCTEMBI.
buonornyeckoe u X03MCTBEHHOE 3HAYEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopa3znooOpasue kak @akrtop ycTounBocTH 3KocucteM. CoxpaHeHue
OMOJIOTMYECKOT0 pa3HOoOOpa3us Ha 3emiie.

Yuenne B. U. Bepuaackoro o Omochepe. ['panurier, coctaB u CTpyKTypa
ouocheprr. Kuoe BemectBo u ero QyHkiuu. OcoOeHHOCTH OMochepbl Kak
rJI00aJIbHOM JKOCHCTEeMBbl. J[MHaMHueckoe paBHOBeCHME W OOpaTHas CBSI3b B
ouocdepe.

KpyroBopoThl BEemIECTB U OMOr€OXMMHUYECKUE LUKIIbI 3JIEMEHTOB (yriepoja,
a3oTa). 30HAIbHOCTH Orocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Ouochepe 3eMian. AHTPONOreHHbIE U3MEHEHUs B Ouocdepe.
['mobGanbHbIE IKOJIOTHYECKUE TIPOOIIEMBI.

CocyiiecTBoBaHUE MIPUAPO/IBI 51 YEJIOBEUECTRA. Coxpanenue
Oropa3zHoo0pa3us Kak OCHOBAa YCTOMYMBOCTH Omocdepsl. OCHOBA pallMOHAIBHOTO
yIOpaBJICHHUS TMPUPOJHBIMU pecypcaMH M HX HCIHOJb30BaHue. JlocThxkeHus
OMOJIOTHY U OXpaHa MPUPOJIBI.

JdeMoHCTpauu:

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

Tabnuuel u cxembl: «llumeBsie nenu», «bUoIEHO3: COCTaB U CTPYKTypay,
«IIpuponnbie cooOmiecTBa», «llemu nuTanusy, «IKoJOTHYECKasT TUPAMUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA MTUPOKOTUCTBEHHOTO JIeca», « IKOCUCTEMA
XBOWHOTO  Jeca», «buoneno3s Bomoémay», «ArpoueHos», «lIpumepHbie
AQHTPONIOTEHHbIE  BO3JECWCTBHS HAa NpUPOLY», «BaxkHEHMIIME  HMCTOYHHUKHU
3arpsi3HEHHs] BO3/lyXa W TPYHTOBBIX BOoA», «[louBa — BakHe#IIass cocTaBisioIIas
ouochepr», «DakTopsl Aerpaganuu mnousy, «llapaukoBsiii 3GdexT», «DaKkTOphI
pPaZMOAaKTUBHOTO 3arpsi3HeHus Ouocdepb», «O0mas cTpykTypa Ouocheps»,
«Pacnipoctpanenue ku3Hu B Ouochepe», «O30HOBBIA 23KpaH Ouocheps,
«KpyroBopot yriepoaa B Ouochepe», «KpyroBopor azora B IpUpoAe».

O6opynoBanue: Mojaelb-anrukamnus « TUnudHbIe OMOILIEHO3bI», TepOapwHii
«PacturenbHBIe COOOIIECTBAY, KOUICKIINK «bHoleHO3», «BpeauTenn BaKHEHIIINX
CEJIbCKOXO3SIICTBEHHBIX ~ KYJIBTYpP», TepOapuu ¥ KOJJICKIIMM PACTEeHUH W
JKUBOTHBIX, MPUHAICKAIINE K PA3HBIM JKOJOTHYCCKUM TPYIIIaM OJHOTO BHJIA,



Kpacnasa knura Poccuiickoii ®enepaunu, H300pakeHUs OXpPaHSAEMbIX BHUIOB
PaCTEeHUN U )KUBOTHBIX.



INTAHUPYEMBIE  PE3VIJIbTATBI OCBOEHMA  I[TPOITPAMMLBI 11O
BMOJIOI'NN HA BA30BOM YPOBHE CPEJAHEI'O OBIIEI'O ObPA3OBAHUA

Cormacuo ®I'OC COO, ycraHaBiauBalTCd TpeOoBaHUS K pe3ylbTaTaM
OCBOCHHMS 00y4aroUMMUCS MPOrpaMM CPEIHEro OOLIEro 00pa3oBaHus: JIMYHOCTHBIM,
METaNpeIMETHBIM U IPEIMETHBIM.

JIMYHOCTHBIE PE3YJIbTATDBI

B cTpykType NHMYHOCTHBIX PE3YyJIbTATOB OCBOECHUS Mpenmera «buomorus»
BBIJICJICHBI CIICYIONIME COCTABISAIONIME: OCO3HAHWE OOYYAONIMMUCS POCCHUUCKON
IrpaXIaHCKOM UAEHTUYHOCTU — FTOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIbHOCTU U
CaMOOTIPEICIICHUIO, HaJIN4Yne MOTHBAIUHA K 00y4EeHUIO OMoJIoTHH,
LIEJICHANPABJICHHOE PAa3BUTHE BHYTPEHHUX YOCKICHUW JIMYHOCTH HAa OCHOBE
KJIFOUEBBIX IIEHHOCTEH W HUCTOPUYECKUX TPAJULUNA Pa3BUTHS OHOJOTHYECKOTO
3HaHUS, TOTOBHOCTh U CHOCOOHOCTh OOY4YaIOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
NEATEIbHOCTU  I[EHHOCTHO-CMBICIIOBBIMU ~ YCTAaHOBKAMU, TMPUCYIIUMH  CHUCTEME
OMOJIOTHYECKOTO0  00pa3oBaHMs, HAJIWYME  HKOJOTUYECKOTrO  MPaBOCO3HAHUS,
CITIOCOOHOCTH CTaBUTH LIEJIU U CTPOUTH KU3HEHHBIE TIJIaHBI.

JIn4HOCTHBIE pe3yJIbTaThl OCBOEHHUS IpenMera «buosorus» mocturaroTcs B
€AUHCTBE Yy4eOHOM ¥ BOCHUTATEIBHOM JIESITEIIBHOCTH B COOTBETCTBUHU C
TPAAUIIMOHHBIMUA POCCUUCKUMU COITUOKYIBTYPHBIMH, UCTOPUUYECKUMHU U JTYXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMU, MPUHATHIMM B OOILECTBE MpaBUJIaMHM M HOPMaMH
MOBEJACHUSI W CIOCOOCTBYIOT TMpOIlECCaM CaMOIO3HAHUSA, CaMOBOCIUTAHUSA U
CaMOpa3BUTHSA, PA3BUTUSI BHYTPEHHEW MO3ULMU JIMYHOCTHU, MaTPUOTU3MA, YBAKEHUS
K 3aKOHY U TMPABOMOPAJIKY, YETOBEKY TpyAa W CTapuIeMy MOKOJEHHIO, B3aUMHOIO
YBOKCHUS, OEPEKHOTO OTHOIICHUS K KyJIbTYPHOMY HACJIEAWI0 U TPATULIUIM
MHOTOHAIIMOHAIIBHOTO Hapojaa Poccuiickoin denepanuu, OpUpOIEe U OKPYKAOUIEH
cpene.

JImaHOCTHBIE pe3yabTaThl OCBOEHUs yueOHOro npeamera «buomorus» momKHBI
OTpaXXaTh TOTOBHOCTb U  CIOCOOHOCTh OOYYaromMXCsi PYKOBOJCTBOBATHCA
chOpMUPOBAHHOW BHYTPEHHEH TMO3UIMENH JUYHOCTH, CHUCTEMOM II€HHOCTHBIX
OpUEHTAIM{,  TO3WTUBHBIX  BHYTPEHHUX  YOEXKIECHHUM,  COOTBETCTBYIOIIUX
TPAJAUIIMOHHBIM IIEHHOCTSIM POCCHUUCKOTO OOIIECTBa, PAaCHIUPEHHE KU3HEHHOTO
ONbITA W OMNbITA JIEATEIIBHOCTH B MPOIECCE peaau3allid OCHOBHBIX HaIlpaBJICHUM
BOCITUTATEILHOM JIESITEIHHOCTH, B TOM YHCJI€ B YaCTH:

1) rpaIaHCKOT0 BOCTIMTAHUS

c(hOpPMHUPOBAHHOCTh TPAKIAHCKON MO3UIMKM OOYYaIOMIEeTocs] KaK aKTUBHOTO U

OTBETCTBEHHOTO WIEHA POCCUIMCKOTO OOIIECTBA;



OCO3HaHWE CBOMX KOHCTUTYIMOHHBIX MpaB U 00S3aHHOCTEH, YBa)KEHHUE 3aKOHA
Y MPABONOPSKA;

TOTOBHOCTh K COBMECTHOW TBOPUYECKOU AECSATEILHOCTU MPU CO3AAHUU YUEOHBIX
OPOEKTOB, PpEIICHUH Y4YeOHBIX M  MO3HABATENIbHBIX  3aJlay, BBINIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH OMpPEAEIATh COOCTBEHHYIO MO3UIMIO IO OTHOIIECHUIO K SIBICHUSIM
COBPEMEHHOM KU3HHU U OOBSICHATH €€;

YMEHHE YUYUTHIBaTh B CBOMX JEUCTBUSX HEOOXOAUMOCTh KOHCTPYKTHUBHOIO
B3aMMOJICUCTBHS JIIOJIEH C Pa3HBIMU YOEKIECHUSMH, KYJIbTYPHBIMH IEHHOCTSIMHU U
COLIMAJIbHBIM ITOJIOKEHUEM;

FOTOBHOCTh K COTPYJAHUYECTBY B MPOLECCE COBMECTHOTO BBINOJHEHUSA
y4eOHBIX, I[IO3HABAaTEJIbHBIX M  MCCJIEAOBATEIbCKUX  3a7a4, YBAKHUTEIHHOTO
OTHOIIICHUS K MHEHUIO OIIMOHEHTOB TMpU OOCYXJIEHUU CIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COACPIKAHUS;

FOTOBHOCTH K TYMaHUTAPHOU U BOJIOHTEPCKOU JIESATEIIBHOCTH;

2) IATPMOTHYECKOI0 BOCIIUTAHUSA:

c(hOpPMHUPOBAHHOCTh POCCUHCKOM TPaKIAHCKONW HACHTUYHOCTH, MaTPUOTU3MA,
YBAXKEHUS K CBOEMY HApOAy, YyBCTBA OTBETCTBEHHOCTH Iiepea PoauHou, ropoctu 3a
CBOM KpaH, cBOW PoauHy, CBOM S3BIK M KyJIbTYPYy, IPOLIJIOE K HACTOSLIEE
MHOT'OHAlIMOHAJIBHOr0 Hapoaa Poccuu;

[IEHHOCTHOE OTHOIICHUE K MPUPOJHOMY HACICIUI0 U MAMSITHUKAM TPUPOIbI,
TOCTHXKEHUAM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJOTUAX, TPYE;

CIIOCOOHOCTH OLIEHUBATh BKJIAJl POCCUMCKUX YUEHBIX B CTAHOBJICHUE U PA3BUTHE
OMOJIOTHH, TOHUMAaHUS 3HaYeHUsl OMOJIOTHHU B TIO3HAHUU 3aKOHOB MPHUPOJIBI, B KU3HU
YeJI0BeKa U COBPEMEHHOTO O0IIIECTBA;

uaerHas yOeXJIEHHOCTh, TOTOBHOCTh K CIyXeHUIO0 U 3ammre OTedecTsa,
OTBETCTBEHHOCTb 3a €T0 CyIbOY;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HaHUE IYXOBHBIX IEHHOCTEW POCCUICKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh OIIEHMBAaTh CUTYAllMI0O M TPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTHUPYSACH HA MOPAIIBHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHME JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTONYMBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOILEHHWE K CBOMM POJMUTEISM, CO3JAHUIO CEMBbU Ha OCHOBE
OCO3HAHHOTO NMPUHATUSA HEHHOCTEN CEMEMHON KU3HU B COOTBETCTBUU C TPAIAULUSIMU
HaponoB Poccuu;

4) 3¢TeTHYECKOro BOCIIUTAHHUS:

ACTETUYECKOE OTHOIICHHWE K MHpPY, BKIIOYas JCTETHKY ObITa, HAy4YHOTO U
TEXHUYECKOT0 TBOPUECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHU;



MOHUMAHHE SMOIIMOHAIIBHOTO BO3/ICUCTBHUS JKHUBOM PUPOJBI U €€ [IEHHOCTH;

FOTOBHOCTh K CaMOBBIPDQKEHHUIO B Pa3HbIX BHJAaX HCKYCCTBA, CTPEMJICHUE
MPOSIBIIATH KAY€CTBAa TBOPUYECKOU JINUHOCTH;

5) ¢usnyeckoro BocnUTAHUA, (POPMHMPOBAHMS KYJIbTYPHI 310POBbS H
3MOLMOHAJIBHOIO 0JIaronoJyYns:

NOHUMAaHUE U peann3alus 30pOBOro U 0e3o0macHoro odpasa ®u3Hu (30pOBOE
MUTAHUE, COOJIIOICHUE TUTUEHUYECKUX MPABUI U HOPM, COAIaHCUPOBAHHBIN PEXKUM
3aHATHH W OTHObIXa, peryjaspHas (U3MYEecKas aKTUBHOCTh), OEpeXHOTrO,
OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHUS K COOCTBEHHOMY (DU3UYECKOMY U
NICUXUYECKOMY 3/10POBBIO;

MMOHMMAaHUE [IEHHOCTU TMPaBUJI HHAUBUAYAIBHOTO U  KOJUIEKTUBHOIO
0€30I1acCHOr0 MOBEJCHUS B CUTYyaIUAX, YTPOKAIOIIUX 3[I0POBBIO U )KU3HHU JIIO/ICH;

OCO3HAHME TMOCJEICTBUI U HEMPUATUS BPEAHBIX MPUBBIUEK (YIOTpPEOICHUS
AJIKOTOJIs, HAPKOTUKOB, KYpEHUS);

6) TPy10BOI0 BOCTIMTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHHE [IEHHOCTU MacTepCTBa, TPYIA0JIIO0HE;

FOTOBHOCTh K AaKTUBHOM JI€SITEIBHOCTH TEXHOJIOTMYECKOW W COIUAIbHOU
HAIPaBJICHHOCTH, CIIOCOOHOCTh WHUIMHUPOBATh, IUIAHUPOBATH U CAMOCTOSITEIBHO
BBITIOJIHATH TAKYIO JEATEIbHOCTD;

UHTEpPEC K paznuyHbiM chepaM mpodeccHoHaNbHON NeATeNbHOCTH, YMEHUE
COBEpIIAaTh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccuu U peaau30BbIBATH
COOCTBEHHBIE KU3HEHHBIE TIJIaHbI;

TOTOBHOCTh M CIOCOOHOCTh K OOpa3oBaHHUIO U CaMOOOpa30BaHUIO Ha
MPOTSHKEHUU BCEU JKU3HU,

7) IKOJIOTrHYeCKOr0 BOCIIMTAHUSA:

AKOJIOTMYECKHU 11€JIECO00pa3HOe OTHOIIEHUE K MPUPOJIC KaK UCTOYHUKY >KU3HU
Ha 3emiie, OCHOBE €€ CYIlIECTBOBAHUS;

MOBBIIICHUE YPOBHS JKOJIOTMUECKOW KYIbTYpbl: MPUOOPETEHUE OIbITa
MJIAHUPOBAHUS IOCTYTIKOB U OLIEHKU UX BO3MOKHBIX MOCJHEACTBUN JIJIs1 OKPYKAIOIIEH
Cpenpl;

OCO3HaHME TJIO0ATBLHOIO XapakTepa JKOJOTHYECKUX MpodJieM W MyTel Hux
pelieHus;

CIIOCOOHOCTH MCIOJIB30BaTh MPUOOPETAEMbIE TIPU M3YUYCHUH OMOJOTUM 3HAHUS
M yMEHHS TpU  pelieHHH  npoOjieM, CBSA3aHHBIX C  palUOHAIBHBIM
IPUPOJIONOIH30BaHUEM (COOJIOIEHNE TPAaBUII TTOBEJICHHUS B TIPUPO/JIC, HATIPABICHHBIX
Ha COXpaHEHUE PaBHOBECHS B IKOCUCTEMAX, OXPaHy BUIOB, 3KOCUCTEM, OMOChEpHI);

AKTUBHOE HENPUATHE JIEUCTBUM, NPUHOCAIIMX BPEJ OKPYKAIOLIECH MPUPOTHOU
cpene, yMEHUE NPOTHO3UPOBATH HEOJATONPHUSATHBIE SKOJOTHMUECKHE TMOCIEACTBUS
MPEANPUHUMAEMBIX TEUCTBUN U IIPEIOTBPAILATH UX;



HAJIMYHUE Pa3BUTOrO SKOJOTUYECKOTO MBIIUICHUS, JKOJOTUYECKON KYJIbTYpHI,
OTIBITA JCSITEIIBHOCTH DKOJIOTMYECKOW HAMPABICHHOCTH, YMEHUS PYKOBOJICTBOBATHCS
MMHU B TI0O3HABATEIILHON, KOMMYHHKATUBHON M COIMATIBLHOM MPAKTUKE, TOTOBHOCTHU K
YYaCTUIO B IPAKTUYECKOMN JESITEIIBHOCTH IKOJIOTHYECKOM HApPaBIEHHOCTH;

8) HeHHOCTH HAYYHOIO MO3HAHMS:

c(OpPMHUPOBAHHOCTh  MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHs HAyKH W OOINECTBEHHOW MPAKTHKHA, OCHOBAHHOTO Ha JHAJIOTE
KYJBTYP, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B IMOJIUKYJIBTYPHOM MHPE;

COBEPILIEHCTBOBAHKUE SI3BIKOBOM M YHUTATENIbCKOM KYJIbTYphl KaK CpeJCTBa
B3aMMOJICUCTBHS MEXTY JIIOJbMU U TIO3HAHUSI MUPA;

MOHUMaHue crenuuku OWOJOTMM KaK HayKH, OCO3HaHHWS €€ pold B
GOpMHpPOBAHNY PANMOHATHLHOTO HAYYHOTO MBIIUICHHUS, CO3JaHUU IEJIOCTHOTO
MPEACTABICHUSI 00 OKPYXKAOIIEeM MHpPE KaK O EIWHCTBE IMPHUPOJIBI, YEIIOBEKa WU
oOlecTBa, B TMO3HAaHUM TPHUPOAHBIX 3aKOHOMEPHOCTEH U PEIICHUH MpoosieM
COXpaHEHUs PUPOJHOTO PABHOBECHS,;

yOSXKIEHHOCTh B 3HAYMMOCTH OWOJIOTHM JJII COBPEMECHHOW ITUBUJIN3AIINH:
oOecrieueHrsT HOBOTO YPOBHS pa3BUTHS MEAWIMHBI, CO3/IaHUE TEPCIICKTHBHBIX
OMOTEXHOJIOTHI, CTIOCOOHBIX PEIIaTh PECYPCHBIE TPOOIEMbI PA3BUTHUS YEIOBEUECTBRA,
MOKCKa TMyTeH BBIXOAA M3 TJIOOAIBHBIX JKOJOTMUYECKHX MpoljeM U obecreueHus
nepexoja K yCTOMUYMBOMY Pa3BUTHIO, PAIIMOHATILHOMY MCIOJB30BAHUIO MTPUPOTHBIX
pecypcoB 1 (hOPMHPOBAHHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCT, B IOJYyYEHWHW OWOJIOTMYECKUX 3HAHWW B  IICIIAX
MOBBINICHUS OOIIEH KyJIbTYpbl, €CTECTBEHHO-HAYYHON TPAMOTHOCTH, KaK COCTaBHOM
4acTH (DYHKIIMOHAILHON IPAaMOTHOCTH O0ydJaromuxcs, popMupyeMoit npu u3yueHuu
Onojoruu;

MMOHUMaHUE CYITHOCTH METOJIOB ITO3HAHMS, HCIOJIB3YeMBIX B €CTECTBEHHBIX
HayKax, CIHOCOOHOCTH WCIIOJb30BaTh IOJydaeMble 3HAaHWS IS aHAIM3a W
OOBSCHEHUSI SIBJICHUIM OKpYKAIOMIEro MUpa M MPOUCXOIAIUX B HEM H3MEHECHUH,
yMEHHUE JeliaTb OOOCHOBAaHHBIE 3aKIIOYCHHS HAa OCHOBE HAay4YHBIX (DaKTOB H
MMEIOIINXCS JAHHBIX C IETbI0 TTOJIYICHUS TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIPHO HCITOJI30BaTh OWOJOTHYCCKUAE 3HAHUS IS
perieHus MpoOJIeM B peabHbIX KU3HEHHBIX CUTYAIIUSX;

OCO3HaHWE IICHHOCTH HAy4YHOU JEeSATEIHHOCTH, TOTOBHOCTH OCYIIIECTBIISTH
MIPOEKTHYIO M MCCIICIOBATEIBCKYIO JEATEIHHOCTh HHIUBUIYATHHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTH K  HEMPEPHIBHOMY  O0Opa3oBaHUIO U
caM0OOpa30BaHUIO, K AaKTUBHOMY TIOJYYCHHIO HOBBIX 3HAHMHA 110 OHWOJOTHH B
COOTBETCTBHH C KU3HEHHBIMH IMOTPEOHOCTSIMU.

METAINPEAMETHBIE PE3YJIBTATHI



MeranpenMeTHbIe pe3yJbTaThl OCBOEHUS YydeOHoro mpeamera «buosorusy
BKJIFOYAIOT: 3HAuUMbIe i1 (OPMHUPOBAHUS MHUPOBO33PCHHUS  OOYyUaAIOIIMXCS
MEXIUCIUIUIMHAPHBIC (MEXIPEIMETHBIC) OOIICHAYyUYHbIC TOHATHS, OTPaXKaoIIHe
IIEJIOCTHOCTh HAYYHOW KAapTUHBI MHpa W CHenuPUKYy METOJOB ITO3HAHMSI,
HCIIOJIB3YEMBIX B €CTECTBCHHBIX HayKaxX (BEIIECTBO, JSHEPTHUS, SBIICHHE, IMPOIIECC,
CHUCTEeMa, Hay4yHbIH (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS,
uccie0BaHnue, HaOI0eHne, U3MEPEHHE, IKCIIEPUMEHT U JIPYTHX), YHUBEPCATbHBIC
yaeOHble  JeicTBUA  (ITO3HABATENIbHBIC, KOMMYHUKATHBHBIC, PpETYJSTHBHbBIC),
obecrieunBaromye GopMupoBaHrue (PYHKITMOHAIBHOW TPAMOTHOCTH W COIMATBHOU
KOMIIETEHIIMM  OOy4YaloIMXCA, CIOCOOHOCTh  OOy4YaroIMXCAd  HMCHOJb30BaTh
OCBOEHHBIE MEXKIUCIUTIIMHAPHBIE, MUPOBO33PCHUECCKHNE 3HAHUS M YHHUBEPCAIHHBIC
ydeOHbBIC ICUCTBUS B IO3HABATEIIHHOM M COLIMAIBHOM MPAKTHKE.

MeranpeaMeTHbIe pe3yiabTaThl OCBOCHUS TPOTPAMMBI CPEAHETO O0OIIero
00pa3oBaHUsl TOKHBI OTPAXKATh:

OBaanenne YHHBEpPCATbHBIMH yueOHbIMH NMO3HABaTEJIbHLIMH
JeHCTBUSAAMM:

1) 6a30BbI€e JJOTHYECKHE TeCTBHA:

CaMOCTOSITEIILHO (bopMyIHpPOBATH u aKTyaJIM3upPOBaTh nmpobiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPH OCBOSGHUM 3HAHUNW TPUEMBI JIOTHYECKOTO MBIITUICHUS
(aHanm3a, cMHTE3a, CpaBHEHHMS, KiIacCHU(UKAIIMU, 000OIIECHHS), PACKPhIBATh CMBICI
OMOJIOTUYECKUX TIOHATHH (BBIICIATh WX XapaKTepHbIE TMPU3HAKH, YCTAaHABIWBATH
CBSI3U C IPYTUMH TTOHSATHSIMH );

OTpeneNnsaTh TN JCSITCIBHOCTH, 3aJaBas TMapaMeTpbl W KPUTEPHH WX
JTOCTUKEHHUS, COOTHOCUTD PE3YJIbTAThI ACATEILHOCTH C ITOCTABJICHHBIMU IIEIISMU;

UCIIOJIb30BaTh OMOJIOTMUECKHE TOHATHS Uil OOBbsSICHEHHUS (haKTOB M SBICHUHN
YKWUBOU MPUPOJBL;

CTPOUTH JIOTHYECKUE pacCyXIeHus (MHIYKTUBHBIC, JCAyKTUBHBIE, II0
AQHAJIOTHH), BBISABJISATH 3aKOHOMEPHOCTH W TIPOTHBOPEYMS B PacCMaTpHUBAEMBIX
SIBJICHUAX, (DOPMYJIMPOBATH BBHIBOJBI M 3aKITFOUCHUS,

MPUMEHSATh CXEMHO-MOJICJIbHBIE CPENICTBA ISl MPEACTABICHUS CYIIECTBEHHBIX
CBS3¢ W OTHONIEHWH B HM3ydyaeMbIX OHMOJOTHYCCKUX OOBEKTaX, a TaKke
NPOTUBOPEYHMA PA3HOTO pOJdA, BBIABICHHBIX B Pa3IWYHBIX HHPOPMAIMOHHBIX
MCTOYHHUKAX;

pazpabaThiBaTh TUIAaH pEIICHUS TPOOJeMbl ¢ Y4ETOM aHajau3a HMMEIOIIUXCS
MaTepPHATBHBIX K HEMaTepHUaIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHBBI B JIEATCILHOCTh, OIIEHUBATh COOTBETCTBUE PE3yJbTAaTOB
IEJISIM, OLICHUBATh PUCKH TIOCIIEACTBUIN ACATCIBHOCTH;



KOOPJIMHUPOBATh U BBITIOJHATH pa0OTy B YCIOBUSIX PEaJIbHOTO, BUPTYAIbHOTO U
KOMOWHHPOBAHHOI'O B3aUMOJICHCTBHUS;

pa3BUBAaTh KPEATUBHOE MBIILJIEHUE IPH PELIEHUH )KU3HEHHBIX MTPOOJIEM.

2) 6a30BbIe HCCJIEI0BATEIbCKHE ICHCTBUS

BJIaICTh HaBBIKAMHM Y4E€OHO-UCCIIEIOBATEIbCKON M MPOCKTHOW IESTEIBHOCTH,
HaBbIKAMM  paspelieHuss  npoOjieM, CIOCOOHOCTbIO UM TOTOBHOCTBIO K
CaMOCTOSTEJIbHOMY IOMCKY METOJOB PEHICHUS] MPAKTUYECKUX 3a7ad, TPUMEHEHUIO
Pa3IMYHBIX METOJIOB NO3HAHUS;

UCIIOJIb30BaTh PA3JIUYHbIE BUABI JEATEIBHOCTH 10 MOJIYYEHUIO HOBOTO 3HAHMS,
€ro UHTEpIpeTaIH, TPEOOPA30BAHUIO U TPUMEHEHHUIO B yU€OHBIX CUTYallUsAX, B TOM
YHCJIE NPU CO3AAaHUM YUEOHBIX U COLIMAIIBHBIX MPOEKTOB;

dbopMupoBaTh HAay4YHBIM TUI MBIIUICHHS, BJIaJ€Th HAyYHOU TEPMHUHOJIOTHEH,
KJIFOUEBBIMU MOHATUSAMH U METOAAMMU;

CTaBUTh M (OPMYJIMPOBATh COOCTBEHHbIE 3aJaud B 00pa30BaTEIbHOU
NEATEIbHOCTH U KU3HEHHBIX CUTYalUsIX;

BBISIBJIATh PUYMHHO-CJIEICTBEHHBIE CBSI3W M aKTyaJlM3UpoBaTh 3ajavy,
BBIJIBUTaTh TMIIOTE3Y €€ pelIeHUs, HAXOAUTh apryMEHTHI JJIs JOKa3aTeIbCTBAa CBOUX
YTBEPKJICHNMN, 33]1aBaTh IIAPAMETPhI U KPUTEPUU PEILECHUS;

aHAJIM3UPOBATh ITOJIYYEHHBIE B XOJI€ PEIIEHUS 3aJa4l Pe3yJIbTaThl, KpUTUUECKU
OLICHUBATh UX JIOCTOBEPHOCTh, IPOrHO3UPOBATH H3MEHEHUE B HOBBIX YCIIOBHSIX;

JaBaTh OLIEHKY HOBBIM CUTYallMsIM, OLIEHUBATh MPUOOPETEHHBIN ONBIT;

OCYUIECTBJISATh LEJCHANPABICHHBIA IOUCK TIEPEeHOCa CPEACTB U CIOCOOOB
JEeNCTBUS B MPO(PECCUOHANBHYIO CPELLY;

yMETh NEPEHOCUTh 3HAaHHSA B IIO3HABATEIbHYIO U MPAKTUYECKYIO O0OJacTH
KU3ZHENIEATEIbHOCTH;

YMETh UHTErPUPOBATh 3HAHMSI U3 PA3HBIX MTPEAMETHBIX 00JacTel;

BBIJIBUTaTb HOBBIE WJEW, MpEIaraTb OPUTHMHAIbHBIC TOJIXOJbl U PELICHUS,
CTaBUTh MPOOJIEMBI U 337a4H, T0NYCKAIOIINE albTepHATUBHBIC PEILICHUS.

3) paGora c nnpopmanueii:

OpUEHTHUPOBATHCS B PA3IMYHBIX MCTOYHUMKAX MHPOpMALMU (TEKCTE y4eOHOTO
nocoOus, HAyYHO-TIOMYJISIPHOW  JHUTEeparype, OHOJOTHYECKHX  CIOBApPAX H
CIpaBOYHHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHbIX, B lIHTepHeTe), aHaMM3UpOBaTH
MH(GOPMALIMIO PA3TUYHBIX BUIOB U (POPM MPEICTaBICHUS, KPUTUYECKU OLICHUBATH €€
JIOCTOBEPHOCTh U HEMPOTUBOPEUNBOCTB;

(GopMyIMpOBaTH 3aMpPOChl U MPUMEHATH Pa3JIMYHbIE METOJbI MPHU TOHUCKE U
oTOope Ouosornueckod WHGOpMaALUK, HEOOXOAUMOW ISl BBIMOJHEHUS YYEOHBIX
3azay;



npuoOpeTaTh ONBIT  HWCIOJb30BaHUA HUHGOPMAITMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTHI, COBEPIIECHCTBOBATh KYJIbTYPY AKTHBHOTO HCIIOIB30BAHUS PA3THUHBIX
MTOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO  BBIOMpaTh  ONTHUMalbHYI0O  (opMy  mpeacTaBieHUs
Oouosiorndeckor uHGoOpMaIUK (CXeMbl, rpadUKH, JUarpaMMBbl, TaOIUIbI, PUCYHKU H
pyroe);

WCIIONIb30BaTh HAyYHBIH SA3BIK B KA4eCTBE CpEACTBA MpH paboTe C
Oouonornueckod  HMHPOpMAIMEN: TPUMEHATh XHUMHYECKHe, (QHU3UYECKHE U
MaTEeMaTUYECKUe 3HAKW U CHUMBOJIBI, (opMyIbl, abOpeBUATypy, HOMEHKJIATYpy,
UCIIOJIb30BaTh U MPe0Opa30BbIBaTh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATIISAHOCTH;

BJIJICTh HABBIKAMH PACIIO3HABAHUS U 3aIUTHI HHPOpMaIu, HHOOPMAITMOHHON
0€30MacHOCTH JTUYHOCTH.

OBJajieHHe YHHBEPCAJbHBIMH KOMMYHUKATHBHBIMH JI€CTBUSIMU:

1) oO1eHme:

OCYIIECTBJISITh KOMMYHUKAIIMU BO BceX cdepax >KU3HU, aKTUBHO y4acTBOBATH B
IUaNore Wi AUCKYCCHUU IO CYIIECTBY OOCYXJaeMOW TeMbl (yMEHHUE 3a/1aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJACHHUS OTHOCHTEIBLHO BBITIOJIHCHHS IIPEIIaracMou
3aJlayd, YYUTHIBATb MHTEPECHl W COTVIACOBAHHOCTH TMO3UIIMN APYrHMX YYaCTHUKOB
JMasora Wil JUCKYCCUN);

pacno3HaBaTh HeEBepOaJbHBbIE CpeACTBa OOIIEHHUS, TMOHUMATh 3HAYCHUE
COIMAJTBHBIX 3HAKOB, MPEMOCHUTIOK BO3HUKHOBEHMSI KOH(M)IUKTHBIX CUTYaIlHi, YMETh
CMSATYATh KOH(JIMKTHI H BECTH IIEPETOBOPHI;

BJIQJICTh PA3JTMYHBIMU CIIOCOOAMU OOIICHHS W B3aUMOJCUCTBUS, MOHUMATh
HaAMEpEHUs IPYTUX JIIOJICH, TPOSBIISITh YBAKUTEILHOE OTHOIIIEHHWE K COOECETHUKY U
B KOPPEKTHOU PopMe (hopMyaupoBaTh CBOM BO3PAKEHNUS;

pPa3BEPHYTO M JIOTUYHO H3Jaratb CBOIO TOYKY 3PEHHUS C HCIOJIb30BAHUEM
SI3LIKOBBIX CPEJICTB.

2) coBMeCTHAas eI TeJbHOCTh:

MOHUMAaTh M HCIIOJIb30BaTh NMPEUMYIIECTBA KOMAHIHOW U WHAMBUIYaJTbHON
paboThl MPU pPEIICHUH OHOJOTHMYECKOM MpoOsieMbl, 000OCHOBBIBATH HEOOXOAUMOCTH
MIPUMEHEHUS TPYITIOBBIX (POPM B3aMMOICHCTBHSI PU PEIICHUH YIeOHOW 3a/1a4H;

BBIOWpAaTh TEMATUKy M METOABl COBMECTHBIX JEUCTBHUH € Yy4€TOM OOIIHMX
WHTEPECOB M BO3MOYKHOCTEH KaXKJOTO WieHA KOJUICKTUBA;

MpUHUMATh  I[eIM  COBMECTHOW  JESATEIbHOCTH, OpPTraHW30BBIBATH M|
KOOPJAVUHUPOBATh JEUCTBUSA MO €€ IOCTHUKECHHUIO: COCTAaBJIATH IUJIaH JIEMCTBUM,
pacnpeneniaTb poJid ¢ YYETOM MHEHUH YYaCTHHKOB, OOCYXIAaTh pe3yJIbTaThl
COBMECTHOU paboTHI;

OIICHMBATh Kau€CTBO CBOETO BKJIAJIa M KAXKJOTO YYaCTHHKA KOMaH/bl B OOIINIA
PE3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;



npeyiaratb HOBBIE IPOEKTHI, OLEHHUBaTh HJEH C [O3UIMU HOBH3HBI,
OPUTMHAIBHOCTH, MPAKTUYECKON 3HAUUMOCTH;

OCYIIECTBJISITh  MMO3UTHUBHOE CTPATETMYECKOE TOBEICHUE B  PA3JIMYHBIX
CUTYaIMSIX, TPOSIBIISITH TBOPUYECTBO U BOOOpAKEHUE, ObITh MHUIIUATUBHBIM.

OBJageHne YHUBEPCAJIbHBIMU PeryJIsiTUBHbIMHU ACCTBUAMM:

1) caMmoopraHu3anus:

MCIIOJIh30BaTh OMOJOTHYECKNE 3HAHUS JJI BBISIBIICHUS TIPOOJIEM U MX PEIICHUS
B )KU3HCHHBIX U YUYEOHBIX CUTYyaIUAX;

BBIOMpAaTh HAa OCHOBE OHMOJIOTMYECKHX 3HAHUM IIEJIeBbIE U CMBICIOBBIC
YCTAaHOBKM B CBOMX JEHCTBHUSIX M IOCTYIKax IO OTHOLICHHUIO K >KUBOM MNPHPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAIOIINX;

CaMOCTOSITEJIBHO OCYIIECTBIISITh TTO3HABATEIBHYIO JIESITEIbHOCTD, BBISIBIISITH
npo0JieMbl, CTaBUTh U (HOPMYJIHpPOBaThH COOCTBEHHBIC 3aJaud B 0Opa3oBaTEIbHOM
NEATEIIBHOCTH U JKU3HEHHBIX CUTYalUsX;

CaMOCTOSITEJIbHO COCTABJIATH IUIaH PEIICHUS MPOOJIEMbl ¢ YUETOM UMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPENOYTECHU;

JaBaTh OLICHKY HOBBIM CUTYallUsIM;

pacuIMpsaTh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEOYTCHUIT;

JieaTh OCO3HAHHBIN BBIOOP, apTyMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTH 3a
pelIeHue;

OIICHUBATh TPUOOPETEHHBIN OIBIT;

croco0CTBOBaTh ((OPMUPOBAHUIO U MPOSBICHUIO MUPOKOU PYIUIIUUA B PA3HBIX
0o0JacTsAX 3HAHUN, MOCTOSIHHO MOBBIIIATH CBOM 0Opa30BaTEIbHBIM M KYyJIbTYPHBIN
YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OIICHKY HOBBIM CHTYyalldsIM, BHOCUTh KOPPEKTUBBI B JEATEIBbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIHTATOB LETISIM;

BJIAJICTh HABBIKAMU TO3HABATEILHON pedekcun KaKk OCO3HAHUS COBEPIIAEMBIX
JEUCTBUM W  MBICIMTENBHBIX IPOLECCOB, HX PE3yJbTaTOB U OCHOBAHUM,
HCTIONB30BaTh MNpUEMBI  pedeKCUu I OLIEHKU CHUTyallud, BbIOOpa BEPHOTO
pelieHus;

YyMETh OLIEHMBAaThb PUCKHM M CBOEBPEMEHHO MPUHHUMATh PEIICHUS IO UX
CHUKEHHUIO;

MPUHUMAaTh MOTHBBI U AapryMEHThl JAPYrMX TMpPU aHajIu3e pPe3yIbTaTOB
NEATEIbHOCTH;

3) npuHsiTHE CeOsl U APYIUX:

MPUHUMATH ce0sl, TOHUMasi CBOM HEJIOCTATKU U JIOCTOMHCTBA;

MPUHUMAaTh MOTHBbI U apryMEHThl JAPYTUX T[PU aHaJIu3€ pPe3yJIbTaTOB
NEATEIbHOCTH;



pU3HABATH CBOE MPABO U MPABO APYTUX HA OMIMOKH;
pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3UIUHU APYTOro YEIOBEKA.

IHPEAMETHBIE PE3YJIBTATDBI

[IpeameTHble pe3ynabTarthl ocBoeHus nporpammbel COO 1o Ouonoruum Ha
0a30BOM YypOBHE BKJIIOYAIOT creluduyeckue s yueOHoro npeamera «buonorus»
HAy4YHbIEC 3HAHMS, YMEHHSI M CHOCOOBI JEUCTBUI MO OCBOEHHUIO, MHTEPIIPETAIUU U
npeoOpa30BaHUIO 3HAHUM, BUABI ACSATENBHOCTA MO IMOJIYYEHUIO HOBOTO 3HAHUS U
IIPUMEHEHUIO 3HAHMA B PA3JMYHBIX YYEOHBIX CHUTYyalUsX, @ TAaKKE B pPEATbHBIX
KU3HEHHBIX CHUTyallUiX, CBA3aHHBIX C Owuonorueid. B mporpamme mnpeameTHbIC
pe3yJIbTaThl MIPEICTaBICHBI IO roJaM 00yUYEeHUS.

[IpenmeTHble pe3ynbTaThl OCBOEHHUS ydyeOHoro mnpenmera «buonorus» ¢ 10
Kjlacce NOJKHBI OTPAKATh:

c(hOpMHUPOBAHHOCTh 3HAHUI O MECTE€ U POJIM OHOJIOTMH B CHUCTEME HAay4HOTO
3HAaHUS €CTECTBEHHBIX HAayK, B (POPMHUPOBAHUN COBPEMEHHOW €CTECTBEHHO-HAYUHOM
KapTHUHBl MHpa U HAYYHOI'O MHPOBO33PEHHS, O BKJIAJE POCCUHCKUX U 3apyOEKHBIX
Y4EHBIX-OMOJIOTOB B Pa3BUTHE OMOJIOTMH, (PYHKIMOHAIBHONW IPAMOTHOCTH YEJIOBEKa
JUTSl peLICHUs KU3HEHHBIX 33/1a4;

YMEHHUE paCKpbIBATh COJIEp)KAaHUE OMOJIOTMYECKMX TEPMHUHOB W TMOHATHIA:
KU3Hb, KJIE€TKa, OpraHu3M, MeTabosu3M (0OMEH BEIIECTB U MPEBPALICHUE SHEPTUN),
romMeoctasd  (camMoOperyisilusi), ypOBHEBash  OpraHM3alUsl  JKUBBIX  CHCTEM,
CaMOBOCHPOU3BEACHHUE (PETPOAYKIIHS), HACIEICTBEHHOCTh, U3MEHYUBOCTb, POCT U
pa3BUTHE;

yMEHHME M3/1araTh OHOJOTMYECKHEe TeopuHu (KJIETOYHas, XpOMOCOMHas,
MYTaIMOHHAs, [IEHTpaIbHasl JOTMa MOJEKYJIsIpHON Ouosioruwn), 3akoHsl (I'. Menpaens,
T. Moprana, H. W. BaBunoBa) u ydenus (0 IEHTpax MHOTo0Opa3us W
MPOUCXOXKICHUS KyIbTypHbIX pacteHuid H. V. BaBuioBa), onpenensiTe rpaHULIbl UX
MPUMEHUMOCTH K KUBBIM CUCTEMAaM;

YMEHHE BIaJ€Thb METOJIaMU HAYYHOI'O MO3HAHUS B OMOJIOTHMHU: HAOIIOJEHHE U
ONMCAHUE >KMBBIX CHUCTEM, IPOLIECCOB M SBJICHUM, OpraHU3alus W NPOBEICHUE
OMOJIOTUYECKOTO JKCIIEPUMEHTA, BBIABUKEHUE TUIIOTE3bl, BBISIBICHUE 3aBHCHUMOCTU
MEXAY HWCCIEAYyeMbIMU BEJIMYMHAMH, OOBSICHEHUE TMOJYYEHHBIX PE3YJIbTATOB,
UCIOJIb30BAaHHBIX HAYYHBIX MOHATUN, TEOPUN U 3aKOHOB, YMEHHUE JIeNIaTh BHIBOJIbI HA
OCHOBAaHHM MOJYYEHHBIX PE3YJIbTATOB;

YMEHHUE BBIACIATH CYLIECTBEHHBIE MPU3HAKH BHUPYCOB, KJIETOK NPOKAPUOT U
AYKapuoT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTU
npoleccoB: OOMEHa BELIECTB M MPEBpAICHHs SHEPTUU B KIETKE, (POTOCHMHTE3A,
IUIACTUYECKOTO M JHEPreTUYecKkoro oOMeHa, XEMOCHHTE3a, MHTO03a, Meio3a,



OIUIOAOTBOPEHUS,  Pa3MHOXXEHHS, HWHAUBUAYaTbHOTO  Pa3BUTHs  OpraHU3Ma
(oHTOTEHER);

YMEHUE TPUMEHATH TIOJYyYEHHBbIC 3HAHUS I OOBSICHEHUS OMOJOTHYECKHX
IPOLIECCOB U SIBJICHUM, IJIsi MPUHATHSA MPAKTHUECKUX PEUICHUN B IMOBCEIHEBHOU
KU3HM C LeNpl0 oOecrieyeHuss O€30MacHOCTH CBOETO 3/I0POBbS M 3JI0POBbS
OKPYXAIOIIUX JIIOACH, COONIOACHUSI HOPM T'PaMOTHOTO TOBEACHHS B OKpYXKarollen
MPUPOIHON cpeAe, MOHMMAaHHE HEOOXOJUMOCTH HCIHOJIB30BaHUS JOCTHUKCHHUN
COBPEMEHHOU ounonorun 151 OMOTEXHOJIOTHIA TUISL PalMOHAIIBHOTO
IPUPOAOIIOIH30BAHNS;

yYMEHHE pelliaTh dJIEMEHTapHbIe FTEHETUYECKUE 3a/1a4l Ha MOHO- U TMTUOPUTHOE
CKpEIlMBAaHUE, CIEIUVICHHOE HAacleJOBaHUE, COCTABISATH CXEMbl MOHOTHOPUIHOTO
CKpEIIMBAHUSA JUIS MTPEeICKa3aHus HACIEAOBAHUS TPU3HAKOB Y OPTraHNU3MOB;

YMEHHUE BBINOJIHATh JA0OpAaTOPHBIE U MPAKTUYECKUE padoThl, COOJIIOIATH
npaBuiIa mpu padboTe ¢ ydeOHBIM U J1a00paTOPHBIM 000PYI0BAHUEM;

yMEHUE KPUTHYECKH OILIEHUBaTh M HHTEPIPETHPOBATH  HHOOPMAIUIO
OMOJIOTHYECKOTO  COACpXaHHs, BKIIOYAIONIYI0O TICEBIOHAyYHbIE 3HAHUA U3
pa3IMYHBIX MCTOYHUKOB (CpeCcTBa MaccoBOW WHGOpMAIUU, HAYYHO-TIOMYJISIPHBIC
MaTepHalibl), STUYECKHUE aCIEKThl COBPEMEHHBIX HCCJIEJOBAaHUM B OHOJIOTHH,
MeJUIMHE, OUOTEXHOJIOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHBIE TUCHbMEHHBIE U YCTHBIE COOOILEHNUs, 000011ast
OHoI0rHYecKyI0 HH(OPMAIINIO U3 HECKOJIBKUX HCTOYHUKOB, TPaMOTHO MUCIIOIB30BATh
MOHSATUMHBIN anmapat OMOJOTHH.

[IpeameTHbIe pe3ynbTaThl OCBOEHUS ydeOHOro mpenmera «buonorus» 6 11
Kjiacce TOJKHBI OTPaXKaTh:

c(hOpMHUPOBAHHOCTh 3HAHWN O MECTE W POJIM OUOJOTUM B CHUCTEME HAy4YHOTO
3HAaHUS €CTECTBEHHBIX HAYK, B (DOPMHPOBAHUN COBPEMEHHOW €CTECTBEHHO-HAYUHOM
KapTUHBI MHpa U HAYYHOTO MHUPOBO33PEHUS, O BKIIAJE POCCHIMCKHUX H 3apyOeKHBIX
y4€HBIX-OMOJIOTOB B pa3BUTHE OMOJIOTHH, (DYHKITMOHAILHONW TPaMOTHOCTH Ye€JIOBEKa
JUTS peIIeHUs AKU3HEHHBIX 3a/1a4;

YMEHHUE PaCKpBIBATh COJIEPKaHNE OMOJIOTMUECKUX TEPMHHOB M TOHSATHI: BU,
MOMYJISIUsA, TEHO(MOHJ, DSBOJIOMUSA, JABWXKYIIHE CUJIbl ((aKTOpbl) HBOJIOIUH,
MPUCTIOCOOJICHHOCTh OPTaHU3MOB, BHUI000pa30BaHUE, IKOJOTHYECKHE (DAKTOPHI,
AKOCHUCTEMA, MMPOAYIIEHThI, KOHCYMEHTBI, PEAYILICHTHI, 1IeNA MUTAHUS, YKOJIOTHIECKas
UpaMuia, OMOreoneHo3, onocdepa;

YMEHHE U3JaraTh Ouojiorndeckue Teopuu (dBomonnoHHas teopust Y. JlapBuHa,
CUHTETUYECKAash TEOPHUS DBOJIOIMHU), 3aKOHBI M 3aKOHOMEPHOCTH (3apOJBIIIEBOTO
cxozctBa K. M. bapa, uepeioBanus TIIaBHBIX HANpaBiIEHUN U myTel 3Bosronuu A. H.
CesepiioBa, yuenuss o o6uocthepe B. WM. BepHaackoro), onpenensrb TrpaHUIBI HX
PUMEHUMOCTH K KHBBIM CHCTEMaM;



yMEHHUE BJIaJIeTh METOJaMU HAyYHOIO IMO3HAaHUS B OWOJOTMU: HAOIOICHHE U
OMHCAHUE >KUBBIX CHCTEM, IPOIECCOB W SBJICHUMN, OpraHW3alus W TPOBEICHUE
OMOJIOTUYECKOTO IKCIIEPUMEHTA, BBIABUKCHUE THUIIOTE3bI, BBISIBICHUE 3aBHCHUMOCTHU
MEXAY HCCIEAYyeMbIMU BEJIMYMHAMU, OOBSICHEHHE TMOJYYCHHBIX PE3yJIbTaToB,
UCIOJIb30BAaHHBIX HAYYHBIX MOHATUN, TEOPUIN U 3aKOHOB, YMEHHUE JIeNIaTh BBIBOJIbI HA
OCHOBAHHH MOJYYEHHBIX PE3YJIbTATOB;

YMEHUE BBIJCISITh CYIIECTBCHHBIE TPU3HAKK CTPOEHUS OHOJIOTHYECKUX
OOBEKTOB: BHWJOB, TOMYJSAIUNA, NPOIYIEHTOB, KOHCYMEHTOB, pEIYyIICHTOB,
OMOreoleHO30B M IKOCHUCTEM, OCOOEHHOCTH MPOIECCOB:  HACJEICTBEHHOU
U3MEHUYMUBOCTH, €CTECTBEHHOTO OTOOpa, BHUA000pa30BaHUs, MPUCIOCOOJICHHOCTH
OpTaHU3MOB, JIEUCTBHSI YKOJIOTHIECKUX (DaKTOPOB HA OPTaHU3MBI, IIEPEHOCA BEIIESCTB
¥ TIOTOKA DHEPTHH B DIKOCUCTEMAaX, aHTPOIIOTEHHBIX U3MEHEHHH B DKOCHCTEMAX CBOCH
MECTHOCTH, KPYTOBOPOTA BEIIECTB M OMOTCOXMMUYCCKUX ITUKIIOB B Orocdepe;

yMEHUE TPUMEHSATh IOJIYYEHHBbIE 3HAHUA JJIsi OOBSICHEHUS OMOJOTUYECKHX
IPOLIECCOB U SIBJICHUM, IJIsi MPUHATHSA TMPAKTHUYECKUX PEUICHUN B IOBCEIHEBHOU
KU3HU C LeJblo obecredeHus OE30MacHOCTH CBOETO 370POBBbS W 3/I0POBbSA
OKpY>KaIOIINX JIIOJIEH, COONIIOIEHNsT HOPM TPAMOTHOTO TOBEIEHUS B OKpY’Karomen
OPUPOAHON cpejie, MOHUMAaHHE HEOOXOJUMOCTH UCIOJIb30BAHUSL JOCTHXKEHUN
COBPEMEHHOM OMOJIOTHH JIJIs1 PAIIMOHATILHOTO PUPOI0TIOIH30BAHUS;

yMEHHUE peniaTh dJIeMEHTapHble OWOJIOTMYECKHE 3aJa4M, COCTaBIIATh CXEMbI
MepeHOca BEIIECTB U HEPTUH B AKOCUCTEMAaX (LIETH MUTaHuUs);

YMEHHUE BBINOJHATh JA0OpAaTOPHBIE U MPAKTHYECKUE padoThl, COOJIIOIATH
npaBuiIa npu paboTe ¢ ydeOHbIM U 1a00paTOpHBIM 000PYI0BAHUEM;

yMEHUE KPUTHYECKH OLICHUBaTh U HWHTEPHPETHPOBATH HWH(OpMAaIUIo
OMOJIOTHMYECKOTO  COACpXaHMs, BKIIOYAIONIYI0 TICEBIOHAyYHbIE 3HAHUA U3
Pa3IUYHBIX HMCTOYHHUKOB (CPEICTBA MacCOBOW HWH(OPMAIMH, HAYIHO-TIOMYJISIPHBIE
MaTepHuabl), paccMaTpuBaTh rno0aabHbIC IKOJIOTUYECKUE pOOIeMBI
COBPEMEHHOCTHU, (HOPMHUPOBATH 110 OTHOIICHUIO K HUM COOCTBEHHYIO MO3UIIHIO;

yMEHHUE CO3/1aBaTh COOCTBEHHBIC MUCHbMEHHBIC U YCTHBIE COOOIIEHUs, 00001as
OMOJIOTUYECKYIO0 HH(POPMAIIUIO U3 HECKOJIBKHX NCTOYHHKOB, TPAMOTHO HCIIOIh30BATh
MOHSATUMHBIN anmapat OMOJOTHUH.



YUYEBHO-METO/UYECKOE OBECIIEYUEHUE OBPA3OBATEJIBLHOIO
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IUVISA YYEHUKA

* buonorus 11 knacc yueOHUK 1151 00111€00pa30BaTEIbHBIX OpraHU3alui 0a30BbIi
ypoBeHb noj penakuner B.B. [Taceununka

CusormnazoB B. U. buonorug. O6mas ouosmorusa. 9—11 kiaccel

Tematuueckue TectoBbie 3aaanus. — M.: Jlpoda, 2011. — (EI'D: miar 3a marom)

METOANYECKHUE MATEPHUAJIBI IUVISA YUUTEJIA

A.IO0.Nonuesa. A.B.Topranos. buosiorust B cxemax u tadnunax IKCMO Mockaa.
2012

I'. N. JIepuep. buonorus. ITonHslit cripaBoyHuK aJ1si oAroToBku K E I' 3. M.
Actpenb 2012 T

I'otoBumces k EI'D. O6mmas 6uonorus M Jlpoda 2012 r

EI'D 2012 r. buonorusa. M. Actpens 2012r

EI'D. Ob6mas 6uonorus. KoHTpoibHBIE M3MEpUTENBbHBIE MaTepruaibl M
ITpoceenienne 2012 ©

N.P. MyxamemxanoB. Mactepckasi yuurens « TecTsl, 3aueTsl, Omuronpocs 10-11
kinace» M «BAKO» 2007 r

T A JloBkoa. IloarotoBka k onummnuagam mo ouosioruu 8-11 kimaccos. M Aiipuc-
npecc 2011

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET



www.informika.ru - snekrponnsiii yueOHuk "bruosorus” (ep. 2.0 - 2000) u3 nukia
"OOGyuaromue SHuuKIoneuu". - YueOHbIi Kypc, KOHTpoJibHbIE Bonpockl. (Kak
0JIb30BaThCs - cM. "Tlomorp".)

www.college.ru - pazgen "OTkpsiToro koutemka" mo brosoruu. Y4ueOHUK, MOIEH,
On-line TecThI, yauTeIIIO.

www.skeletos.zharko.ru - "OnopHo-nBuraTenbpHas cucTeMa 4enoBeka’.
ObpazoBarenbHbI caiiT o npeamety buomnorus, kypc Uenosek. CTpoeHHe cKemneTa.
Meimeunas cucrema. Kak 3to padotaet. [Ipunoxkenusi: 2 CKeNETHBIX SHIIUKIIONEIUN;
IUIS YYUTENs - YPOKH, TabopaTopHbie, 6 TECTOB C OTBETAMHU.

www.biodan.narod.ru - "buo/lan" - Buomorus ot Jlausl. HoBocTr 1 0030p5I 110
ouosorun, skoorun. IlpodmeMsl u Teopuu. EcTh TeMaTHUeCKHe BBITYCKH,
¢dororanepen, Onorpaduu BEIMKUX YUEHBIX, CIIEIICIOBAPb.

www.bio.1september.ru - ais yuureneit "S uay Ha ypok buonoruu". Ctatbu 1o:
boranuke, 3oonoruu, buomorun - Yenosek, O0mieit Onoornu, DKOJIOTHH.






TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KoJunyecTBO 4acoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3ieioB U TeM uudpoBbIie
Ne ni/mt P Konrtpoabnsie | Ilpakruueckue (mudpp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
bu6mmoreka [IOK
1 bronorus xax Hayka 2 05 https://m.edso00.ru/7f41c292
2 JKuBbIe cHCTEMBI U UX OpPTaHHU3aIUs 1 bubmorexa HOK
P t https://m.edso0.ru/7f41c292
. bubmuoreka [JOK
3 XVMHYECKUH COCTaB U CTPOCHUE KIIETKU 8 1 https://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
4 XK
VSHEACHTEILHOCTD [ICTRH 6 https://m.edsoo.ru/7f41c292
5 PazmHOXeHME M MHIUBUIYAIBHOE PAa3BUTHE 5 1 bubnuotexa [JOK
OpraHu3MOB https://m.edsoo.ru/7f41c292
6 HacnenctBeHHOCTh M1 K3MEHYHBOCTD 3 15 bubmuoreka [JOK
OpraHM3MOB ' https://m.edsoo.ru/7f41c292
7 Ceneknust opranu3mMoB. OCHOBBI 3 bubnmoreka [JOK
OMOTEXHOJIOTHHI https://m.edsoo0.ru/7f41c292
bu6mmoreka [JOK
P 1
8 C3EPBHOE BpeMA https://m.edso00.ru/7f41c292
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 4
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11 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HaunMeHoBaHHe pa3/iejioB H TEM uugpoBbIe
Ne /it P Konrtpoabnsie | Ipakruueckue (1udpp )
NPOrpamMMblI Bcero odpa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
bu6mmoreka [IOK
1 1
IBOIMOLUHOHKAs GHONOTHS o https://m.edsoo.ru/7f41cc74
5 Bo3HUKHOBEHME U pa3BUTHE )KU3HU Ha 9 05 bubnnorexa [HOK
3emie ' https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
1
3 OPraHu3MbL 1 OKpYKaIOWas Cpeia > https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
4 Co00111ecTBa U DKOJIOTHUYECKUE CUCTEMBI 9 https://m.edsoo.ru/7f41cc74
bu6mmoreka [JOK
> Peseparioe Bpems 2 https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 0 2.5



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

