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HOACHUTEJIbBHASA 3AIIMCKA

[Tpu pa3paboTke mporpaMmMbl IO OMOJIOTUU TEOPETUYECKYIO OCHOBY JIJISl ONIPEIENICHHS TOAX0I0B K (DOPMUPOBAHMIO COJIEpKAHUS y4eOHOTO MTpeaMeTa
«buonorus» coctaBunu: koHuenTyanbHble nojoxeHuss PI'OC COO o B3anMo00yCcI0BICHHOCTH LIE€TIEH, CoIepKaHUs, Pe3yIbTaTOB 00yUeHUs U
TpC6OBaHI/II\/II K YPOBHIO IOJATOTOBKH BBIITYCKHHUKOB, ITOJIOKCHHA 00 O6HII/IX OeJAX U NpUHOMIIAaX, XapaKTCPU3YyIOINX COBPEMEHHOC COCTOAHUE CUCTC MBI
cpenHero oOuiero oopazosanus B Poccuiickoil @enepannu, a Takxke MOJI0KEHUS 0 crienuduke ONoJIoTHH, €€ 3HAaU€HUHU B TIO3HAHUU KUBOU MPUPOJIBI U
o0ecrieyeHnH CyIeCTBOBaHHS YeJI0BeYeCcKOoro oomecTBa. CorinacHo Ha3BaHHBIM TIOJI0KEHHUSIM, OTIPE/ICIICHBI OCHOBHBIE (DYHKIIUHU TIPOTPAMMBI TIO
Oouosioruu u €€ CTPyKTypa.

[Iporpamma o Ouosiornu Aa€t mpeacTaBiIeHHE O LesIX, 00 oOuieil ctpaTerun 00y4yeH s, BOCIUTAHUS U pa3BUTHS 00ydaroUIuXcs CpeicTBaMu
yueOHoro npeamera «buonorusy, onpenenser o0g3aTeIbHOE MIPEIMETHOE COIEPKaHNE, €T0 CTPYKTYPY, pacipeieieHre Mo pa3/ieliaM U TeMaw,
PEKOMEHAYEMYIO MOCIEI0BATEIbHOCTh U3YYEeHUs yueOHOro MaTepuala ¢ y4éTOM MEXIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKH
00pa3zoBaTeNbHOTO MPOIIEcca, BO3PACTHBIX 0COOCHHOCTEH 00yJaronuxcsl.

B mporpamme 1o OHOJIOTHN TaK)Ke YIUTBHIBAIOTCS TPEOOBAHUS K IITAHUPYEMBIM JIMYHOCTHBIM, METAIIPEIMETHBIM H ITPEIMETHBIM PE3yJIbTaTaM
00y4eHus B POpPMUPOBAHNHN OCHOBHBIX BHOB YU€OHO-TTI03HABATEILHOM JIEATEILHOCTH/y4eOHBIX ACHCTBUM 00YJAIONTUXCSI TI0O OCBOCHUIO COICPIKaHMS
OMOJIOTHYECKOTO 00pa30BaHMUs.

B nporpamme o 6uonoruu (10—11 kiaccel, 6a30Bbli ypOBEHB) pealn30BaH MPUHIIMII IPEEMCTBEHHOCTH B U3yY€HUU OMoJIoruu, O1aroaaps 4eMy B
Hel IpoCcMaTpUBAETCsl HAIPABJICHHOCTh Ha Pa3BUTHE 3HAHUM, CBSA3aHHBIX C (JOPMUPOBAHUEM €CTECTBEHHO-HAYYHOTO MUPOBO33PEHHUS, IEHHOCTHBIX
OpHUEHTAINI JTUYHOCTH, SKOJIOTMUECKOTO MBIIUICHUS, PEJCTaBICHUN 0 3J0POBOM 00pa3e KU3HU U OEPEKHBIM OTHOILLIEHUEM K OKpYKaroIen
npupoaHoi cpeze. [loaTromy Hapsiy ¢ U3ydeHHeM 00Ie0HOIOTHYECKUX TEOPHil, a TaKkKe 3HAHUM O CTPOCHUU JKUBBIX CUCTEM PAa3HOTO paHra u
CYIIHOCTH OCHOBHBIX ITPOTEKAIOLIUX B HUX MPOLIECCOB B MPOTpaMMe 10 OUOJIOTUH YAETICHO BHUMAaHKUE UCIIOJIB30BAaHUIO MOJIYyYEHHBIX 3HAHUI B
MOBCETHEBHOM JKM3HU JIJIsl PELICHUs TPUKIAIHBIX 3a/a4, B TOM YHClIe: TPO(UIaKTUKN HACIECTBEHHBIX 3a00JI€BaHH Yel0BEKa, MEIUKO -
TeHETUYECKOTO KOHCYIbTUPOBaHUs, 000CHOBAHHS SKOJIOTMUECKHU 11eJ1ecO00pa3HOro MOBEACHHS B OKPYKAIOIIeH TPUPOIHOM cpesie, aHanu3a BIUSIHUS
XO3SIIICTBEHHOU AESATETbHOCTH YeJIOBEKa Ha COCTOSIHUE TPUPOJIHBIX M UCKYCCTBEHHBIX 9KOCHUCTEM. Y CUJICHHE BHUMAHUS K PUKIaIHOMN
HaIMpPaBJIEHHOCTH y4eOHOTO npeaMera «bHoaorusy npoJuKToBaHO HE0OX0IUMOCThIO 00eCTIeYeH s YCIOBUI ISl PELICHHs OHON U3 aKTyalbHBIX
3a/1a4 MKOJIBHOTO OMOJOTHYeCKOro o0pa3zoBaHus, KOTopas mpeanoiaraetr GopMUpPOBaHUE Y 00YUAIOIINXCS CIIOCOOHOCTH aIaiTHPOBATHCS K
W3MEHEHUSAM IMHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MUpA.



Bbuosiorus Ha ypoBHE cpeHero o01ero o0pazoBaHus 3aHUMAET BaxxHoe MecTo. OHa oOecrieunBaeT (GOpMUPOBAHHE Yy O0YJIAIOIIUXCS PEACTABICHUHN O
HAy4YHOH KapTHHE MUPA, pacIIupsieT 1 00001I1aeT 3HAaHNUS O KUBOU IPUPOJE, €€ OTIMUUTEIBHBIX IPU3HAKAX — YPOBHEBOM OpraHU3aIMy 1 SBOJIIOLIUH,
CO3/1a€T yCIOBHS JUISA: IO3HAHUS 3aKOHOB JKUBOU MPHUPOJIbI, (POPMHUPOBAHUS (PYHKIIMOHATIHHON IPaMOTHOCTH, HABBIKOB 3JI0POBOTO U OE3011aCHOTO
06pa3a KHN3HHU, 3KOJIOTHYCCKOI'O MBIIIJICHHU S, ICHHOCTHOI'O OTHOIIICHUA K JKUBOM mpupoac u 4CIOBCKY.

Bonbioe 3HaueHre OMOJIOTHUs UMEET TaKXKe JUIsl PElIEHHs BOCIUTATEIbHBIX M pa3BUBAIOIIMX 3aJad CPEIHEro o0LIero oopa3oBaHusl, COLMATN3ALUN
oOyyaromuxcs. M3yuenne 6nonornn odecriednBaeT ycIoBus Uit GOPMUPOBAHHS HHTEIUICKTYaIbHBIX, KOMMYHHKAIIMOHHBIX U HH()OPMAITHOHHBIX
HAaBbIKOB, 3CTETUYECKON KYJIbTYpBhI, CIIOCOOCTBYET MHTETpal[ii OMOJOTUYECKUX 3HAHUMN C MPEICTABICHUSMHU U3 IPYIUX y4EOHBIX IPEAMETOB, B
YaCTHOCTH, (PU3UKH, XUMUU U reorpaduu. Ha3BaHHbIE NOJ0XKEHUS O TpeIHA3HaYeHUH yuyeOHOro npeameTa «broaorusy cocraBuiiv OCHOBY AJIst
OTpe/ieNieHus IOIX0J0B K 0TOOPY M CTPYKTYPUPOBAHUIO €r0 COJIEPKaHus, IPEICTABIEHHOTO B IPOTrpaMMe 10 OMOJIOTHH.

OTt60p coaepxanus yueOHOTO TipeameTa «buosmorus» Ha 6a30BOM ypOBHE OCYIIECTBIIEH C TIO3UIIUNA KYJIHTYPOCOOOPA3HOTO MOIX0/1a, B COOTBETCTBUU C
KOTOPBIM 00y4aromuecs J0KHBI OCBOUTh 3HAHUS M YMEHMsI, 3HAUUMble JUIsl POpMHUpOBaHUS O0IIEH KyJIbTYphl, ONPEIEIISIONINE aJeKBaTHOE
MOBEJICHNE YeJIOBEKa B OKPYKaIoIlel PUPOIHOM cpesie, BOCTpeOOBaHHbIE B TOBCEAHEBHOM KU3HU U MTPaKTHUECKOU AedarenbHocTH. Oco0oe MecTo B
ATOM CHCTeME 3HaHWUW 3aHUMAIOT AIEMEHTHI COJCPKAHUS, KOTOPBIE CITYKaT OCHOBOM JiIsl JOPMUPOBAHUS MIPEACTABICHUH O COBPEMEHHOM
€CTECTBEHHO-HAY4YHON KapTHHE MUpPa U LIEHHOCTHBIX OPUEHTAIUIX JIMYHOCTH, CIOCOOCTBYIOIINX T'YMaHU3aLUK OMOJIOTHYECKOT0 00pa30oBaHMUsL.

CrpykTypupoBaHHe coAepkKaHHs yueOHOro MaTepHralia B IporpaMMme o OMOJIOTUH OCYHIECTBIEHO C YUETOM MPUOPUTETHOTO 3HAUEHUS 3HaHUH 00
OTJIMYUTETHHBIX 0COOEHHOCTSIX )KMBOU MPHUPO/IbI, O €€ YPOBHEBOI OpraHu3aluy 1 3BOJIIONUHU. B cOOTBETCTBHM € 3TUM B CTPYKType y4eOHOTO
npenmMeta «buoorusy BbIAENEHBI CIeyIOIINEe colepKaTelbHble TUHUN: «brosorus kak Hayka. MeTo bl HaydHOTo Mmo3HaHus, «KieTka kak
Ouosnoruyeckas cucrema», «Opranusm Kak Ouojorudeckas cucremay, «CucteMa 1 MHOrooOpasue OpraHn4eckoro MUpay, « 9BOJIIOLNS KUBOU
MPUPOABD, «DKOCUCTEMBI U MIPUCYIINE UM 3aKOHOMEPHOCTH.

Lenb u3ydyenust yaeOHoro npeameta «bruonorusp» Ha 0a30BOM YpOBHE — OBJIaJICHHE 00Y4aIOIIMMUCS 3HAHUAMHU O CTPYKTYPHO-()YHKIIMOHAIBHOM
OpraHHu3aIK KUBBIX CUCTEM PA3HOTO paHra U MpHOOpeTeHrue YMEHHI HCI0Ib30BaTh 3TU 3HAHUS JJIsl TPAMOTHBIX ACHCTBUI B OTHOIICHUH 0OBEKTOB
YKUBOU MPUPOIBI M PEIICHUS PA3IMUHBIX )KM3HEHHBIX TPOOIIEM.

HOCTI/I}KGHI/IC LEJIN N3YUCHUA yqe6Hor0 nmpeamMeTa «buonorusa» Ha 0a30BOM YPOBHE obecneynBaeTcs PEIICHUEM CICAYIOINX 3ada4:

OCBOCHHC O6y‘IaIOI_HI/IMI/IC$I CHCTEMBI 3HAHUN O OMOJIOTMYECKHUX TCOpHUAX, YICHUAX, 3aKOHAX, 3dKOHOMEPHOCTSAX, TUIIOTEC3axX, IIpaBUIax, CIIyKalllnuX
OCHOBOM 715 (I)OpMI/IPOBaHI/IH HpeﬂCTaBHeHI/Iﬁ (6] eCTeCTBeHHO'HaquOﬁ KapTUHC MHpPaA, O MCTOAaX HAYYHOI'O IIO3HAHUS, CTPOCHHUU, MHOI‘OO6paSI/II/I n
0COOEHHOCTAX JKUBBIX CUCTEM pa3HOro ypOoBHs OpraHu3aly, BbIAAONIUXCA OTKPBITUAX U COBPEMCHHBIX HCCIICNOBAHUAX B 6I/IOJ'IOI‘I/II/I;

(I)OpMI/IpOBaHI/Ie y 06yqa}01111/1xc;1 IMMO3HABATCJIbHBIX, HHTCJUICKTYAJIbHBIX U TBOPUCCKUX CIIOCOOHOCTEH B nmponecce aHajin3da JaHHbIX O IYTAX pa3BUTHA B
OHOoJIOTUH HAaYYHBIX B3IJIAI0B, HUJEH U IIOJIXOIOB K HU3YUYCHHIO KHUBBIX CUCTEM PA3HOTO YPOBHA OpraHU3alluu,



CTaHOBJICHUE Y 00ydJatoUINXCst 001Iei KylIbTyphl, GyHKIMOHATIHHON IPaMOTHOCTH, Pa3BUTHE YMEHUH OOBACHATH U OLICHUBATH SBJICHUS OKPYKAIOIIETO
MUpa KUBOH MPHUPOJIBI HA OCHOBAHUH 3HAHUI U OTIBITA, MOYYEHHBIX TPU U3YUYCHUH OMOJIOTHH;

(dhopMHpOBaHKE Y 00YJAIOMINXCS YMEHUHN WILTIOCTPUPOBATH 3HAYCHNE OMOIOTHYECKUX 3HAHUH B MPAKTUYECKOM JIEATSIILHOCTH YEJIOBEKA, Pa3BUTHU
COBPEMEHHBIX MEUIIMHCKUX TEXHOJIOTHI U arpoOMOTEXHOJIOT A

BOCIHUTaHUE YOSKIEHHOCTH B BO3MOXKHOCTH MTO3HAHUS YEJIOBEKOM KUBOW MPUPOIbI, HEOOXO0IMMOCTH OEpEXHOT0 OTHOLICHUS K HEeH, COOII0ICHNUS
ATUYECKUX HOPM IIPU MPOBEJEHUM OMOJIOTUYECKUX HUCCIIEI0BAHUIA;

OCO3HAHHE LIEHHOCTU OMOJIOTMYECKUX 3HAHUM JUIsl TOBBILIEHUST YPOBHS IKOJIOTUYECKOM KYIbTYpbI, 1151 GOPMUPOBAHUS HAYYHOTO MUPOBO33PEHMUS;

MPUMEHEHHE TPUOOPETEHHBIX 3HAHUI U YMEHUN B MOBCEAHEBHOM KM3HU JJIs1 OLIEHKHU MOCIIEJCTBUI CBOEH 1€ATENbHOCTH MO OTHOIIEHUIO K
OKpYXarolen cpejie, COOCTBEHHOMY 37I0pOBbI0, 000CHOBAaHHE U COOJIIOICHHE Mep MPO(UIAKTUKU 3a00JIeBaHUH.

B cucreme cpeanero o6mero odbpazoBanus «buosnorus», nzyyaemas Ha 0a30BOM YpPOBHE, BJISIETCS 00513aTENbHBIM y4EOHBIM MPEAMETOM, BXOS UM B
COCTaB IIpeIMeTHOM 00sacTh «EcTecTBeHHO-HAYIHBIE TPEIMETHI.

Jlnst m3yuenust Onosoruu Ha 6a30BOM ypOBHE cpefHero oOrero oopazoBanus oTBoautcs 68 vacos: B 10 kimacce — 34 yaca (1 gac B Hepento), B 11
knacce — 34 vaca (1 gac B Hezemio).

COJEP)KAHUE OBYYEHUA

10 KJIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus xak Hayka. CBsi3b OMOJIOTHU C OOIIECTBEHHBIMH, TEXHUYECKUMHU U APYTUMHU €CTECTBEHHBIMH HayKaMu, GHIOCOPHEH, STUKOM, ICTETUKON U
npaBoM. Posib Guonoruu B GopMUPOBaHUU COBPEMEHHON HAyYHOU KapTUHBI Mupa. CrucreMa OMOIOTMUeCKUX HaYK.

MeTobl O3HAHWMSI XKUBOW TIPUPOIbI (HAOIFOICHHE, SKCIICPUMEHT, OITUCAHUE, U3MEPCHUE, KIIACCH(HUKALIN S, MOJICTTUPOBAHUE, CTATUCTHYCCKAS
00paboTKa JaHHBIX).

JdeMoHcTpanum:

[Hoptpetsr: Y. Hapsun, I'. Menaens, H. K. Konsuos, [Ix. Yorcon u @. Kpuk.



Tabnuuer u cxemsl: «MeToAbI TO3HAHUS KUBOU TPUPOIBI.

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

[Ipaktudeckas padora Ne 1. «Mcnosib30BaHHE Pa3TMYHBIX METOJIOB IPH U3YUYEHHH OHMOJIOTMYECKIX 00BEKTOB.

Tema 2. 7KuBble cucTeMbl U HX OPraHU3aLMA.

JXussie cucrembl (OMOCHCTEMBI) KaK MpeaMeT u3ydeHust Onojorun. OTIndne )KUBBIX CUCTEM OT HEOPTaHUYECKOW MPUPO/IBL.

CaoiicTBa OMOCHCTEM U UX pa3HOOOpa3ue. YPOBHU OpraHU3allii OMOCUCTEM: MOJICKYIISIPHBIN, KIIETOYHBIN, TKAHEBBINA, OPTaHU3MEHHBIMH,
MOMYJISIIUOHHO-BUI0BOM, SKOCUCTEMHBIHN (OMOTeo1eHOTHYECKU), OnocepHBIi.

JdemoncTpaumnu:

Tabmuib! u cxembl: «OCHOBHBIE MPU3HAKH KUZHI», «YPOBHU OPraHU3aIluH KHBOM MPUPOIBD.

Ob6opynoBanue: moaens moiekyasl JJHK.

Tema 3. XuMn4ecKuii cOCTaB U CTPOEHHE KJIETKH.

XHWMHUYECKUI COCTAB KIETKH. XUMHUUYECKHE 3JIEMEHThI: MAaKPOAJIEMEHTBI, MUKPO3JIEMEHTHI. BoJa 1 MUHEpaIbHbIE BEIIECTBA.
OyHKIMU BOJBI U MUHEpAIbHBIX BELIECTB B KiieTke. [loanep:kanue ocMoTHYecKkoro 6anaHca.

benku. CoctaB u cTpoeHne 0eMKOB. AMUHOKHUCIOTHI — MOHOMEpPHI OenkoB. HesameHnMbIe 1 3aMEHUMbIE aMUHOKHCIIOTHI. AMUHOKHCIIOTHBIN COCTaB.
YpoBHU CTPYKTYpPBI OCIKOBOI MOJICKYJIbI (IIEpBUYHAS, BTOPUYHAS, TPETUYHAS M YETBEPTUUYHAS CTPYKTYpa). XUMUYECKHUE CBOMCTBA OCITKOB.
buonorndeckue GyHKIIUN OSIKOB.

depMeHThI — Ouosornyeckue kartanuzatopbl. CTpoeHue GpepMeHTa: akTUBHBIN LIEHTp, cyOcTpaTHas cnenuduanoctsb. KodpepmenTsl. ButamMuHsbl.
Otnnuus GepMEHTOB OT HEOPTAHUYECKUX KaTaINu3aTOPOB.

YrneBopl: MOHOCaxapu/ bl (TJII0K03a, pubo3a U Je30Kcuprudo3a), Aucaxapuibl (caxaposa, IakTo3a) U MoJIucaxapuabl (Kpaxmall, TIIMKOTeH,
1emtono3a). buonornueckue GyHKIMH YTIIeBOIOB.

Jlunuaer: Tpurmuuepusl, hochonunuasl, crepouasl. ['napodbunbHo-ruapodooHbie cBoiicTBa. buonornueckue ¢pynkuun nunuaoB. CpaBHEHHE
yIJI€BOJIOB, OEIKOB U JTUMUA0B KaK HICTOYHHKOB SHEPTHUU.

Hykneunossie kucnotsl: IHK n PHK. Hykieotnasl — MoHOMepBI HykIIeMHOBBIX KucioT. Ctpoenue u Gpynkuuu JIHK. Crpoenue n ¢pynkiun PHK.
Bunet PHK. AT®: ctpoenue u QyHKIHH.



[uTonorus — Hayka o kieTke. Kiietounas teopust — nmpuMep B3aUMOACHCTBUS Ui U (PaKTOB B HAYYHOM MO3HAHUH. METO bl U3y4eHHUS KICTKH.

Knerka kak nenoctHas xuBast cucrema. O0mmue npu3Haky KIETOK: 3aMKHYTast Hapy)kHast MemOpana, mosekyinsl JIHK kak reneTnueckuii anmnapar,
cCHCTEMa CHHTe3a OelKa.

Tuns! KIETOK: 3yKapuoTHUecKas U pokapuoTrueckasi. OcCOOEHHOCTH CTpOEHUs MpoKapruoTudeckoi kiueTku. Kierounas crenka 6akrepuii. Ctpoenue
9yKapuOTHYECKON KIeTKH. OCHOBHBIE OTJINYMS PACTUTEIbHON, )KUBOTHOM U IPUOHOMN KIIETKH.

[ToBepXHOCTHBIE CTPYKTYPBI KIIETOK — KJIIETOYHAs CTEHKA, TIIMKOKAIMKC, nX QyHKIuH. [I1a3marndyeckas memOpana, €€ cBOCcTBa M (PYHKIIHH.
Huronnazma u e€ opranousl. OqHoMeMOpanHble opraHou bl kietku: D1IC, anmapat ['onpmku, mu3ocomsl. [1oayaBTOHOMHBIE OPraHOUIbI KIIETKU:
MUTOXOHAPHUH, MacTuabl. [IponcxoxaeHnre MUTOXOHIpUi 1 actu. Buapsl mnactua. HememOpaHHbIe OpraHOUAbl KJIETKU: pUOOCOMBI, KIIETOUHBII
LIEHTP, LICHTPHUOJIN, PECHUYKH, KI'YTUKH. DyHKIIMM OPTraHOUIOB KIETKH. BKiItoueHusl.

SAnpo — perynsatopHsiii LeHTp kiaeTku. CTpoeHue sijpa: siaepHast 000J04UKa, KapruoIljla3Ma, XpOMAaTHH, SIIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BemecTB B KIETKE.

JdemoncTpaumnu:

[Toptpersr: A. JleBenryk, P. I'yk, T. [lIBann, M. IlIneiinen, P. Bupxos, /Ix. Yorcon, @. Kpuk, M. Yunkunc, P. ®panxnun, K. M. Bap.
Huarpammsl: «PacnpeneneHne XuMUYECKMX JIEMEHTOB B HEKUBOU IIPAPOIEy, «PaclpeneneHne XuMU4eCKUX 3JIEMEHTOB B )KHBOW IIPUPOJIEN.

Tabmuis! u cxemsl: «l[lepuoanueckas Tabnua XUMUYECKUX IEMEHTOBY, «CTpoeHue MOJIeKybl BoAb», «buocunres 0enka», « CTpoeHHEe MOJIEKYIIbI
oenkay, «Ctpoenue dpepmentay, «Hyknennossie kucnotol. JJHK», «Ctpoerue monekynsl ATDy», «CTpoeHHne 3yKapruOTHUECKOH KIETKN», «CTpoeHu e
KUBOTHOH KJIETKN», «CTpOeHUE paCTUTEIBHOM KIETKNY», «CTpoeHue MpoKapruOTHIECKOM KIeTKn», «CTpoeHue sapa KIETKUY, «YTIIEBOIb»,
«JIuouaey.

O6opynoBaHue: CBETOBOI MUKPOCKOI, 000pyI0BaHUE [JIs TPOBEACHUS HAOMIOACHUN, U3MEPEHH, IKCIIEPUMEHTOB, MUKPOIIPEapaThl PaCTUTENbHBIX,
KUBOTHBIX U OaKTEpUaJIbHBIX KIETOK.

JlaGopaTopHble H IpaKTU4YecKue padoThbi:
Jlaboparopnas padota Ne 1. «M3ydyeHne kaTaIuTH4YeCKONW aKTUBHOCTH ()epMEHTOB (Ha IpUMeEpe aMUiIa3bl U KaTaslas3bl)».

JIaboparopHas pabota Ne 2. «M3yueHue CTpoeHus KJIETOK pACTCHHI, )KUBOTHBIX U OaKTEpUl O] MUKPOCKOIIOM Ha TOTOBBIX MUKpOIIpenapaTax u ux
OTIMICAHUE.

Tema 4. JKuzneneiTeJLHOCTh KJIETKH.



OOMeH BEeIecTB, WK METa00IN3M. ACCUMUIIAINS (TUIACTHYECKHI 0OMEH) U IUCCUMMIIAINS (SHEpreTudeckuii 0OMeH) — ABE CTOPOHBI €AMHOTO
nporecca Mmeraboau3ma. Poiib 3aKOHOB COXpaHEHUs BEIIECTB M SHEPTHU B IOHUMAHUU META00IM3Ma.

Tumbr oOMeHa BemiecTB: aBTOTPO(HBIN U reTrepoTpodHbIil. Poib pepmMenTOB B 00MEHE BEIIECTB U MPEBPAILEHUH SHEPTHH B KIETKE.

dorocunTe3. CBeToBas u TeMHOBas (a3wl hoTocuHTe3a. Peaknuu dporocuaTe3a. DPGeKTUBHOCTh PoTOoCHHTE3a. 3HaUeHHE (POTOCHHTE3A IS KU3HU HA
3emie. BrnusiHue ycioBuii cpeibl Ha OTOCHHTE3 M CHIOCOOBI MOBBIIICHUS €r0 MPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTECHHIA.

XeMocHuHTe3. XeMOCUHTE3UPYIOIINE OaKkTepun. 3HaUCHUE XEMOCUHTE3a JUIsl )KU3HU Ha 3eMIIe.

DHepreTudyeckuit 0OMeH B KJieTke. Paciiernienue BeecTs, BhIJCIICHUE U aKKYMYJIUPOBAaHUE YHEPTUN B KJIETKE. DTaIbl SHEPTETHUECKOT0 OOMEHa.
I'muxomms. bpokenue u ero Buabl. KuciopoaHoe okuciaeHue, Win KIeTodHoe npixanue. OxucnutensHoe dhochopuiupoBanue. IPPeKTHBHOCTD
SHEPreTHYecKOro oOMeHa.

Peakuuu marpuunoro cunresa. ['enernueckas unpopmanus u JJHK. Peanuszamus renetrndeckoit uHGpopmanuu B kineTke. ['eHeTnyeckuii koa u ero
cBoiictBa. Tpanckpumnuus — Matpuunblil cunte3 PHK. Tpancnsauus — Ouocuntes 6enka. Dramnsl TpaHcasuuu. Konuposanne amuHokucnot. Poib
pubocomM B OnocuHTE3€e OenKa.

Hexknerounsie popmsl sxu3Hu — Bupychsl. ctopus otkpeitus BupycoB (. 1. UBanoBckuit). OCOGEHHOCTH CTPOSHUSI U KU3HEHHOTO LIUKJIa BUPYCOB.
bakrepuodaru. bone3nu pacteHuii, ’)KUBOTHBIX U YeJI0OBEKa, BhI3bIBacMbIe BUpycamu. Bupyc nmmyHoaeduinra yenopeka (BUY) — Bo30yauTensb
CIT1[Ia. OGpaTHast TpaHCKPHUIIKS, peBEepTa3a U uHTerpasa. [Ipodunakrrka pacnpocTpaHeHUs] BUPYCHBIX 3a00JICBaHMIA.

JdemoncTpaumnu:
[Toptpetsr: H. K. Konsuos, /1. Y. UBanosckuii, K. A. Tumupsizes.

Tabmuup! u cxembl: « Tunel mutanusy, «Metadonu3my», «KMUTOXOHIPU», « JHEPTEeTHICCKUN 00MeH», «XitoporacTy, «PoTocunTtesy, «CTpoeHue
JTHK», «Ctpoenne u pyHKIHMOHUpOBaHKUE reHay, «CuHTe3 Oenkay, «['eHeTndyeckuii koa», «Bupyce», «bakrepuodarny, «CTpoeHUE U )KU3HESHHBII
nuki supyca CIIM/]a, 6akrepuodaray, «Permmmkanms JTHK».

O6opynosanue: moaenu-anmuinkanuu «Y qsoenue JJHK u tpanckpunius», «buocunres 6enka», «CTpoeHue KIeTKW», Moaenb cTpyktypsl JJTHK.
Tema 5. PazMHoOkeHHe M HHAUBUAYAJIbHOE PA3BUTHE OPraHU3MOB.

KnerouHslil LUK, WK )KU3HEHHBINH IUKII K1eTku. IHTepda3za u Mmuto3. Ilpoueccsl, nporekatoiiue B uHTepdase. Perumkanus — peakuus MaTpUYHOTO
cunresa JIHK. Ctpoenne xpomocoM. XpoMOCOMHBII Ha0Op — KapUOTHUIL. JJUMIONIHBIN U ranjaouHbI XpOMOCOMHBIE HA0OOPBI. XpOMAaTHIBI.
[uronornyeckre OCHOBBI Pa3MHOKEHUS U MHIUBUIYAIbHOTO Pa3BUTHS OPTaHU3MOB.

Z[e.]'[eHI/Ie KJICTKHU — MHUTO3. CTa,[[I/II/I MHUTO3a. Hpoueccu, MMPOUCXOIAIIUEC HAa PA3HBIX CTAAUAX MUTO34. buonorudeckuii CMbICI MUTO3A.



[Iporpammupyemasi rudesb KIETKH — aloITo3.

q)OpMBI Pa3MHOKCHHA OPraHu3MOB: 0ecI0J10€ | MOJIOBOE. Buapr 0ecnooro Pa3sMHOKCHUA: ACJICHUEC HAJABOC, IOYKOBAHUC OJHO- U MHOT'OKJICTOYHBIX,
CHOpOO6pa3OBaHI/IC, BCTCTATUBHOC PA3SMHOKCHHC. I/ICKYCCTBCHHOC KIIOHUPOBAHUEC OPTaHU3MOB, €I'0 3HAYCHUC JISA CCIICKIIUU.

ITonoBoe Pa3MHOKCHHE, €TI0 OTIINYUA OT OecIoJIoro.

Meito3. Cranuu meiiosa. [Ipoueccel, mpoucxosiue Ha craauax meiosa. [loenenue xpomocom B meiioze. Kpoccunrosep. buonoruueckuii cMpici U
3Ha4YECHHE MeNo3a.

I"'ameTorenes — mponecc O6pa30BaHI/I$I IMOJIOBBIX KJICTOK Y JKUBOTHBIX. TTosroBEIE Kene3bl: CEMEHHUKH U THIYHUKH. O6p330BaHI/IC " pa3BUTHE MTOJIOBBIX
KJIETOK — raMeT (CrepMaTo30U/l, sSIHIeKIeTKa) — ciepMaToreHe3 1 oBorenes. OcoO0eHHOCTH CTPOEHUS SIMIIEKIETOK U CIIEPMAaTO30M/I0B.
OmnonotBopenue. IlapreHorenes.

NuuBuayansHoe pa3BUTHE (OHTOT€HE3). DOMOpPHOHAIBHOE pa3BUTHE (IMOpHOreHe3). DTanbl SMOPHOHAIBHOTO PA3BUTHS Y TO3BOHOYHBIX JKUBOTHBIX:
npobineHue, racTpyisiuus, opranoretes. [loctamOpronanbHOoe pa3BuTHE. THUIIBI TOCTAIMOPHUOHAIBHOTO PAa3BUTHS: MPSAMOE, HENPSIMOE (JINYMHOYHOE).
Bnusinue cpenpl Ha pa3BUTHE OPTaHU3MOB, (PAKTOPBI, CIOCOOHBIE BBI3BIBATH BPOXKIAEHHBIE YPOICTBA.

POCT nu pa?,BI/ITI/Ie paCTeHHfI. OHTOFGHGS IIBETKOBOI'O paCTeHI/ISII CTpOGHI/Ie CEMCEHHU, CTaIuHn pa3BI/ITI/I$I.
JdemoncTpaumnu:

Tabmuib! u cxembl: «@OPMBI pa3MHOKEHHS OPTraHU3MOBY, «/[BOHHOE OIJIONOTBOPEHHE Y IIBETKOBBIX PACTCHHI», «BereTaTuBHOE pa3MHOKCHUE
pacteHui», «Jlenenne KneTku oakTepuin», «CTpoeHUe MOJIOBBIX KIETOK», «CTpoeHne XpoMocoMbl», «KieTounsiit ukim, «Pemmukarus JTHK,
«Muto3», «Meios», «lIpsMoe u HeEnpsiMoe pa3BUTHEY, «] 'aMeTOTeHe3 Yy MIIEKOMUTAIOIINX U YeToBeKay, «OCHOBHBIE CTaIUA OHTOTECHE3a.

O60py,I[OBaHI/Iei MHKPOCKOII, MUKPOITPEIIapaThbl «CHepMaTOSOI/II[BI MIJICKOIIMTAOMICTO», ((HﬁHeKHCTKa MIJICKOIIUTAOIICTO)), <(KapI/IOKI/IHe3 B KIICTKax
KOpCIIKa JIyKay, MarHuTHasA MOACJIb-allIlJInKalusi «HGHGHI/IG KICTKW)», MOICIb I[HK, MOACIb MeTa(l)aSHOfI XpOMOCOMBEI.

JlaGopaTopHble H IpaKTHYecKue padoTbi:
JlaboparopHas pabota Ne 3. «Habnronenne MuTo3a B KJIETKaX KOHYMKA KOPEIIKa JIyKa Ha TOTOBBIX MUKpOTIperapaTax.
Jlaboparopnas padota Ne 4. «M3ydyeHue CTpOeHHUs MOJIOBBIX KIETOK HAa TOTOBBIX MUKpOIMpEnaparax».

Tema 6. HacjieacTBeHHOCTh M U3MEHYHBOCTH OPraHU3MOB.



[Ipenmert u 3agaun reHeTUKU. VICTOpUS pa3BUTHS T€HETHKU. PONh IUTOIOTHH U SMOPUOJIOTUU B CTAHOBJICHH Y TeHETUKH. BKI1a] poCCHIICKUX 1
3apy0eKHBIX YIEHBIX B Pa3BUTHE TeHETUKH. MeTO bl TeHETUKH (THOPHI0IOTHUECKU, IIITOT€HETUYECKHH, MOJICKYIISIpHO -TeHeTHYecKnii). OCHOBHBIC
FEHETHUYECKUE MOHATUA. [ eHeTHuecKas CHMBOJIMKA, UCIIOJIb3yeMas B CXEMaxX CKPEIIMBAaHMIA.

3aKOHOMEPHOCTH HaCIlIeJIOBAHUS MTPU3HAKOB, YcTaHOBIeHHBIC ['. Menenem. MoHOrHOpUAHOE CKpeIMBaHue. 3aKOH €IMHO00pasusi THOPUIOB MIEPBOTO
IIOKOJICHU . HpaBI/IJIO JOMUHHUPOBAHUA. 3akoH PaCIICIUICHU A ITPU3HAKOB. I'mmote3a uncToTe TameT. IloaHOE M HEToJIHOE JOMUHHUPOBAHUC.

I[I/IFI/I6pI/IIIHOC CKpCIIMBaHUC. 3aKoH HE3aBHCUMOI0 HacCJICOOBaHUs ITPU3HAKOB. HI/ITOI‘GHGTI/I‘ICCKI/IC OCHOBBI III/IFI/I6pI/II[HOFO CKpCUIMBaHM.
AHEUIH?;PIpyIOHICG CKpCHIMBaHUC. Hcnonn3oBanne AHAIIM3UPYIOMICTO CKPCIIMBAHUA IJId OIIPEACIICHUA I'CHOTUIIA ocoou.

CueruieHHOe HaclejoBaHue npusHakoB. Pabota T. Moprana 1o crernjieHHoMy HaclieJoBaHUIO TeHOB. HapyieHue cuenieHus reHoB B pe3ysibTaTe
KPOCCHUHIOBEpa.

XpOoMOCOMHasl TEOPHS HACIEICTBEHHOCTH. [ eHETHUEeCKUE KapThl.

I'enmetnka momna. XpOMOCOMHOC OIIPCACIICHHUE T10JIa. AYTOCOMBI 1 ITOJIOBBIC XPOMOCOMBI. I'omorameTHEIE 1 TreTCporaMETHLIC OPraHU3MBbl.
Hacnengosanme IMPU3HAKOB, CHCIIJIICHHBIX C ITOJIOM.

N3MeHYnBOCTE. BI/I}II)I N3MCHYHNBOCTHU: HEHACJIICACTBECHHAA U HACJICACTBECHHA. Poie CpE€abl B HeHaCHe)ICTBeHHOI)’I U3MCEHYNBOCTH. XapaKTepI/ICTI/IKa
MOAU(PHUKAITMOHHOM U3MEHUYUBOCTH. BapuanmoHHsblil paa 1 BapuanonHas kpuBas. Hopma peakuuu npusHaka. KonruecTBeHHbIE M KaUeCTBEHHbIE
MIPU3HAKK U UX HOpMa peakiuu. CBolicTBa MO (DUKAITMOHHOW N3MEHYHMBOCTH.

HacnencrBennas, nuiau reHOTUNIMYECKAst, N3MEHYMBOCTh. KOMOMHATHBHAS H3MEHYUBOCTh. Mei03 1 MOJI0BOM MPOIECC — OCHOBA KOMOMHATHUBHOM
M3MEHYUBOCTH. MyTalrmoHHas N3MEHYMBOCTh. Kimaccudukanusi MyTaluii: TeHHbIE, XpOMOCOMHBIE, TeHOMHBIE. YacToTa ¥ MPUYHHBI MyTaIlHi.
MyrareHnnbie (hakTOpbl. 3aKOH TOMOJIOTUYECKHX PSIIOB B HacleICTBeHHON n3MeHunBocTH H. . BaBmosa.

BHe;mepHa;I HacCJICACTBEHHOCTh U U3BMCHYUBOCTD.

I'eneTuka yemoBeka. KapI/IOTI/IH yeJjioBeka. OCHOBHBIC METOAbI TCHETHKH YCJIOBCKA: FeHeaHOFquCKHﬁ, 6HH3HCHOBBIﬁ, HHTOFGHGTHHGCKHﬁ,
6HOXHMH‘I€CKHI>1, MOJ'ICKYJ'IHpHO-FeHeTquCKHﬁ. COBpeMeHHOC OIPECACIICHUEC I'CHOTHUIIA: ITIOJITHOI'CHOMHOE CEKBCHUPOBAHUEC, TCHOTUIIMPOBAHUE, B TOM
YHCJIC C IIOMOIIBIO HLIP-aHaJmsa. HacnencrBenHbie 3a0071eBaHNs YEIOBEKa: T€HHEIE 6OJI€3HI/I, 00JIE3HH C HaCHeHCTBeHHOﬁ MpcaApacCInoIOKCHHOCTbIO,
XpOMOCOMHBIC 6one3nu. ComaTH4yecKHe U TCHCPATUBHbBIC MYyTAallUH. CTBOJIOBBIC KIETKH. HpI/IHLII/IHLI 3A0pOBOIoO O6p838 KHN3HU, JUAaIrHOCTHUKH,
HpO(bI/IJ'IaKTI/IKI/I U JIEYEHNS T€HETHYECKUX O0JIE3HEN. Menuko-reHeTHUEeCKOe KOHCYJIbTUPOBAHHUC. 3HayeHue MGHHHHHCKOﬁ I'CHCTHUKHU B
IpeaAOTBpaAlICHUN U JICUCHUU I'CHCTUYCCKUX 3a00J1€BaHMI YEIOBEKA.

JdeMoHcTpanum:

[Moptpetst: I'. Mennens, T. Mopran, I'. ne @pus, C. C. UerBepukos, H. B. Tumodeer-Pecosckuii, H. 1. BaBunos.



Tabnuuer u cxembl: «MOHOTHOPUIHOE CKPEIIUBAHKUE U €T0 UTOTCHETHUYECKAsi OCHOBaY, «3aKOH PACHICTIIICHUS U €T0 IIUTOT€HETHYECKasi OCHOBAY,
«3aKOH YHCTOTHI raMeT», «urnbpuanoe ckpemuBanney, «L{lutomornyeckne 0OCHOBBI TUTMOPUAHOTO CKpEUIUBaHM», «Meito3y», «B3aumoneiictBue
aJIJIENIbHBIX F€HOBY, «I'€HeTnYecKre KapThl paCTEHUM, )KUBOTHBIX U YeI0BeKa», «I'eHeTrka nomia», «3aKOHOMEPHOCTH HACIEA0BaHUs, CLIETNIEHHOTO €
nosiom», «KapnoTumsl 4esoBeKka 1 )KUBOTHBIX», « Buipl n3smeHunBoCcTH», «MoandukanonHas n3MeHYUBOCThY, «HacnenoBanue pesyc-pakropay,
«I'eneruka rpymni KpoBu», «MyTaumoHHas U3MEHYUBOCTbHY.

O6opynoBanue: MoAeau-anInkauuu «MoHOruopuaHoe ckpemmBanuey, «HenomHoe qoMuHupoBanuey, «/lurudpunnoe ckpemupanuey, «llepexpéct
XPOMOCOMY», MUKPOCKOII U MUKpoTipenapar «/Ipo3zodunay (Hopma, myranuu GopMbl KPBUIBEB U OKPACKH TeJa), repoapuii «I opox moceBHOIN».

JlabopaTopHble U NPAKTHYECKHE PadOThI:

JlabopaTtopHnas pabota Ne 5. «/3ydenne pe3yabTaToB MOHOTUOPUAHOTO U JTUTHOPUTHOTO CKPEIIMBAHUS Y IPO30(UITBI HA TOTOBBIX
MHUKpOTIperiapaTax.

JlabopaTtopHnast pabota Ne 6. «3ydeHne Moau(pUKaIMOHHON U3MEHYUBOCTH, TIOCTPOSHNE BAPUAITMOHHOTO PsijIa U BApUAIIMOHHON KPUBO».
JlabopaTtopnast pabota Ne 7. «AHanm3 MyTaruii y 1po30¢uisl Ha TOTOBBIX MUKpPOIIpEnapaTaxy.

[IpaxTueckas pabota Ne 2. «CocTaBiieHre U aHATIN3 POJOCIOBHBIX YEIOBEKaY.

Tema 7. Cenexuusi opranuzmMoB. OCHOBbI OMOTEXHOJIOTUH.

Cenekus Kak HayKa M TIpOIiecc. 3apokICHHUE CEeNEKINK 1 JoMecTukanus. Yuenue H. V. BaBuioBa o nieHTpax MpoOUCXO0XKIEHUS U MHOTOOOpa3u st
KYJIbTYpPHBIX pacTeHUH. LIeHTpBI MPOUCXOXKACHUS TOMAITHUX )KUBOTHBIX. COpT, IOpOa, IITaMM.

CoBpeMeHHbIE METObI CeNeKIMH. MacCcOBbIN U HHAUBUAYAIBHBINH OTOOPHI B CENEKIIMN paCTEeHUM 1 )KUBOTHBIX. OlIeHKa 3KCTephepa.
bnuskopocTBeHHOE ckpeniBanue — THOpuAUHT. Yncrtas aunus. CKpenuBaHue YucThIX JIMHUM. ['eTepo3uc, umm rubpuaHas cuna. HepoactBenHoe
ckpemrBanue — ayropuaunr. Otnanénnas rudbpuansanus u e€ ycnexu. VIckycCTBeHHBIH MyTareHes  MnojydeHue NoJUIIona0B. JloCTHKeHHs
CEJIEKIIMH PACTeHUI, )KUBOTHBIX U MUKPOOPTaHU3MOB.

buoTtexnonorus kak OTpaciib IIPOU3BOACTBA. I'ennas HHIXCHCpUS. OTansl CO31aHuA peKOM6HHaHTHOﬁ HHK " TPAaHCT'CHHBIX O praHnu3MOB. Kierounas
HHIXCHCPUS. Knerounsre KYJIBTYPBI. MI/IKpOKJ'IOHaJ'ILHOG Pa3MHOKCHHUC paCTeHHﬁ. KJ'IOHI/IpOBaHI/Ie BBICOKOITPOAYKTHUBHBIX CENBCKOXO3SIHCTBEHHBIX
OPraHnu3MoB. OKOJIOTHYECKHE B dTUUECKHIE HpO6J’I€MLI. I'MO - reneTnuecku MOI[I/I(I)I/II_[I/IPOBaHHBIe OpraHnu3Mhbl.

JlemoHcTpanuu:

[Hoptpetsr: H. Y. Basunos, U. B. Muuypun, I'. 1. Kapneuenko, M. @. VBaHos.



Tabmuie! u cxembl: kapTa «L{eHTpBI TPOUCXOKACHUS U MHOTO0Opa3usi KYIbTYPHBIX pacTeHHi», « [ lopoabl JOMAITHUX )KUBOTHBIX», «CopTa
KYJIBTYPHBIX pacTeHuit», «Otmnanéunas rudpuausaius», «Paboter akanemuka M. @. UBanoBay, «llomummonaus», «OObEKTEl OMOTEXHOIOTHI,
«KiieTouHbIe KyJIbTYphI U KIIOHUPOBaHUE», «KOHCTpyHpOBaHUE U NIEPEHOC T'€HOB, XPOMOCOM.

ObopynoBaHue: MYJISDKH TUIOJI0B U KOPHEIUIOI0B TUKUX ()OPM U KYJIBTYPHBIX COPTOB pacTeHHi, repbapuii «CenbCKOX03sIiCTBEHHBIE PACTCHUSD .
JlabopaTopHble U NPAKTHYEeCKHE PadOThI:

Okckypeusi «OCHOBHBIE METOJIBI M TOCTHXKEHUS CEIEKIIMY PACTEHHI U )KUBOTHBIX (Ha CEJICKIIMOHHYIO CTaHIUIO, IFIEMEHHYIO (hepMYy,
COpPTOMCIIBITATENbHBIA YYaCTOK, B TEIUIMYHOE XO35CTBO, JJa0OpaTOPHUIO arpPOYHUBEPCUTETA HIIM HAYYHOTO LIEHTPA)».

11 KIIACC

Tema 1. DBoIIOLIUOHHANA OMOJIOTHA.

[IpennochlIku BOZHUKHOBEHUS 3BOJIOIUOHHON TEOPHH. DBOIIOIUOHHAS TEOpHUS U €€ MecTO B OMojoruu. BinsHue 3BOIIONMOHHON TEOPUH HA
pa3BuTHE OMOJIOTHU U JPYTUX HaYK.

CBuperenbcTBa IBOJIONHH. [1aICOHTOIOTHYECKHE: TTOCTIEI0BATEILHOCTD MOSBICHUS BUIOB B ITaJCOHTOJIOTUIECKOH JIETOMTUCH, TIEPEXOTHBIC (DOPMBI.
buoreorpaduueckue: cxoacTro u paznmuure dhayH u GIop MaTEPUKOB U OCTPOBOB.

9M6pI/IOJ'IOFI/I‘I€CKI/ICZ CXOJCTBA U pa3jIndunsa 3M6pI/IOHOB Pa3HBIX BUJOB ITO3BOHOYHEIX. CpaBHI/ITeJ'IBHO'aHaTOMI/I‘IeCKI/IeZ TOMOJIOTHYHBIC, aHAJIOTUYHBIC,
PYAUMCHTAPHBIC OPraHbl, aTaBU3MbI. MOJ'ICKy.]'IHpHO'6I/IOXI/IMI/I‘ICCKI/ICZ CX0JACTBO ME€XaHU3MOB HACJIICACTBCHHOCTHU U OCHOBHBIX MeTa00INYECKHUX HYTCﬁ
Y BCEX OPraHnu3MoOB.

Opomormonnas Teopust Y. Jlapsuna. [Ipeanocsiiku BOZHUKHOBEHUS JapBUHU3MA. J[BUKYIIME CHUIIBI SBOIIOIUH BUI0B 110 J[apBuHY (M30BITOUHOE
Pa3MHOKEHHE ITPU OTPAHUUYEHHOCTH PECYPCOB, HEonpeAeaEHHas H3MEHYUBOCTh, 00pb0a 3a CyllleCTBOBaHHE, €CTECTBEHHBIN 0TOOD).

Cunrernueckas teopust sBosonnu (CTD) u €€ 0CHOBHBIE MOJIOKEHHUS.
MuxkposBosrorus. [lomyssius kak equHuIa BUAa U 9BOJIOLUH.

JBuxymue cuibl ((hakTopbl) SBOIONHMH BUOB B MpUpoIe. MyTallmOHHBINA IPOIECC U KOMOMHATUBHAS U3MEHUYMBOCTD. [IOMyIsIIMOHHBIE BOJHBI U
npeiid renoB. V30ms1us u MUTrpanus.



EctecTBennslit 0T00p — Hanpasisonuii pakrop spostormu. @opMbl €CTECTBEHHOTO 0TOOPA.

[Tprucnoco6IeHHOCTh OPraHU3MOB KakK pe3yabTat 3BoJitouun. [IpuMepsl nprcrnocobieHuid y oprann3MoB. ApoMopdO3bl U UANO AN TAI|H.
Bun u Bunoo6paszosanue. Kpurepuu Buga. OcHOBHBIE ()OPMBI BUI000pa30BaHUS: T€OTpaPHUECKOE, IKOTOTHUECKOE.

Maxkpoaodtorust. @opMbl 5BOIIOLNUH: (HUIETHYECKast, AUBEPTEHTHASI, KOHBEpreHTHas, napauiensHas. HeoOpatumocTs 3BomOnMy.
[IpoucxoxaeHue oT HeCIenNuaTu3uPOBaHHbBIX MPeAKOB. [Iporpeccupytoias cnennanu3anus. ATanTuBHas pagrarus.

JdemoncTpaumnu:

[Moptpetst: K. JIunneit, XK. b. Jlamapk, Y. {apsun, B. O. KoBanesckuii, K. M. Bap, 3. I'ekkenpb, @. Mronnep, A. H. Ceseprios.

Tabnuib! U cxembl: «Pa3BUTHE OPraHUYECKOTO MUpa Ha 3eMiiey», «3apOIbIIIN MO3BOHOYHBIX JKHBOTHBIX», « ApXEONTEPHUKCY, «DopMbl O0PHOBI 32
cymecTBoBaHuey, «EctecTBeHHBII 0TOOPY», «MHOTO00pa3ue COPTOB pacTeHmi», «MHOTOOOpa3ue Mopo1 JKUBOTHBIX», «llomynsmuny, «MyTannoHHas
HU3MEHUYUBOCTBY, «ApoMop(o3bl», «nnoaganramumny, «O0mmas nerenepanus», «Buxymime cuiisl aBoonun», «Kapra-cxema mapiipyra
nyremectsust Y. lapsunay, «bopr0a 3a cymectBoBanuey, «lIprucmnocobieHHOCTs opraHu3MoBy, «I eorpaduueckoe BHI000pa30BaHHE,
«KOJIOTUYECKOE BH1000pa30BaHUE.

O6opynoBaHue: KOJUIEKIIMS HACEKOMBIX C Pa3IMYHBIMU THUIIAMU OKPACKH, HA0Op MJI0I0B U ceMsiH, KosuieKuus «[IpumMepsl 3alUTHBIX MPUCTIOCOOIIEH Hid
y JKUBOTHBIX», MOJieIb «OCHOBHBIE HAMpPaBIECHUS 3BOTIOLUNY, 00BEMHAs MOeNb «CTpoeHue roJIOBHOIO MO3Ta MMO3BOHOYHBIX).

buoreorpaduyeckas kapra Mupa, KoyuteKius «PopMbl COXPAaHHOCTH UCKOTIAEMbIX KHUBOTHBIX U PACTCHUI», MOelb amrmkanus «Ilepekpéct
XPOMOCOMY, BJIaKHBIE Mpenaparthl «Pa3Butie HaceKoMoroy, «Pa3BuTHe JIATynIKn», MUKponpenapaT «/Ipozoduna» (Hopma, MyTanuu GOpMBbI Kp bLTEEB
1 OKpPAcKH TeJa).

JlaGopaTopHble H IpaKTH4YecKue padoThbi:

Jlaboparopnas padota Ne 1. «CpaBHeHHE BUJOB 110 MOPHOJIOTUYECKOMY KPUTEPHIOY.

JIaboparopHas padota Ne 2. «Onucanue nprucrnocobIeHHOCTH OpraHu3Ma U €€ OTHOCUTEILHOTO XapaKTepay.
Tema 2. Bo3HMKHOBeHHMe 1 pa3BUTHE )KU3HU Ha 3eMuie.

JloHay4HbI€ MTPEICTABICHUS O 3apOKICHNUH K1U3HU. HaydHble runoTe3bl BOSHUKHOBEHUS )KU3HU Ha 3eMJie: abHoreHes u naHcnepMusi. XuMuuecKkas
HBOJIFOLUS. AOMOTEHHBIA CUHTE3 OPTraHNYECKUX BEIIECTB U3 HEOPraHUYECKUX. DKCIIEPUMEHTAIBHOE TOATBEP)K/ICHHE XUMUYECKON IBOJIIOILIUH.
HauanbHble sTansl Onosoruueckoit spomonuu. ['unoreza PHK-mupa. @opmupoBanne MeMOpaHHBIX CTPYKTYP U BOSHUKHOBEHHUE ITPOTOKIIETKH.
IlepBrle KieTKN U UX 3BOJOLUA. POPMUPOBAHUE OCHOBHBIX I'PYIII KUBBIX OPraHU3MOB.



PasButue xu3nu Ha 3emIe 1o spam u nepuoaam. Karapxeit. Apxeiickas u nmpotepo3oiickas 3psbl. [laneo3oiickas spa u e€ nmepuo/ipl: KeMOPUHCKUiA,
OPAOBUKCKHUI, CHIIYPHUICKHUH, JEBOHCKUI, KAMEHHOYT OJIbHBIN, IIEPMCKHIA.

Me3o30iickas 3pa 1 €€ Iepruoabl: TPUACOBBIN, FOPCKHI, MEJIOBOM.
Kaiino3oiickas spa 1 €€ nepuoapl: MaJI€OreHOBbI, HEOT€HOBBIN, AHTPOTIOT€HOBBIM.

XapakTeprucTHKa KIMMaTa U Te0JIOTHIECKUX MporieccoB. OCHOBHBIE ATAITBI SBOJIIOLUU PACTUTEIBHOTO U )KHBOTHOTO MUpa. ApoMOp(O3bl y pacTeHHUN U
KUBOTHBIX. [l0siBIIEHME, pacBET U BBIMUPAHKUE TPYIII KUBBIX OPraHU3MOB.

Cucrema OPraHn4€CKOro Mrupa Kak OTpaXCHHUEC 3BOJIIOLINH. OCHOBHBIE CHCTEMATHYCCKHUE Tpynmnbl OpraHu3MoOB.

DBOJIIOMS YeTI0BeKa. AHTPOIOJIOTHS KaK Hayka. Pa3BuTHe MpeicTaBiIeHUM 0 MPOUCXOKICHUH YeloBeKka. MeTo bl H3y4eHHUsl aHTPOIIOTEHE3a.
CxoJacTBa M pa3nuyMsi 4YeJIoBeKa 1 )KMBOTHBIX. CHCTEMAaTUUYECKOE MOJI0KEHHE YEI0BEeKa.

JBuxymue cuibl (pakTopbl) aHTpornoreHesa. HacneacTBeHHass U3MEHUYUBOCTh M €CTECTBEHHBINM 0TOOp. OO1IecTBEHHBINH 00pa3 )KU3HH, U3TOTOBJICHHE
OpyIuil Tpyaa, MBIIIJICHUE, PEYb.

OCHOBHBIE CTaJIMX U BETBU BOJIIOIIMU YEJIOBEKA: aBCTPAIONUTEKH, YenoBek ymensiil, HemoBek npaMoxoasauiui, YenoBek HeaHaepTaabCKui, YenoBek
pazyMHbIH. HaxoIku HCKOTIaeMBIX OCTAaTKOB, BPEMSI CYIIIECTBOBAHMS, 00JIACTh PAaCIIPOCTPAHEHHUs], 00bEM TOJIOBHOTO MO3Ta, 00pa3 »KU3HH, OPYIHSL.

UYenoseueckue pacbkl. OCHOBHBIE OOJIBIIINE PAChl: €BpOICOUAHAS (€Bpa3uiicKasi), HeTpO-aBCTPATOUAHAS (IKBATOPHUATIbHAS ), MOHTOJIOMTHAS (a3UaTCKO-
amMepuKaHcKasi). UepTsl MprUcrocoOICHHOCTH TPEICTAaBUTENICH YETIOBEUECKHX pac K YCIOBHUAM CyllecTBOBaHUs. EMnHCTBO YenoBeveckux pac. Kputuka
pacusma.

JdemoncTpaumnu:
[Toptpetsr: @. Penu, JI. [Tactep, A. . Onapun, C. Muinep, I'. FOpu, Y. apBuH.

Ta6J'II/II_[I>I n cxeMbl: «Bo3auknoBenne CoJIHEUYHOM CHUCTCMBID», «Pa3Burue OpraHn4eCKoro Mmupa», «PacturenpHas KIJIICTKa», «KuBoTHas KJICTKa)),
«HpOKapI/IOTI/I‘IeCKaH KIICTKa», ((COBpeMeHHaH CHUCTEMA OPraHu4€CKOTro MHpPay, ((CpaBHCHI/Ie AHAaTOMUYCCKUX YEPT CTPOCHUS YCIIOBCKA U
IIe.]'IOBeKOO61?)213HI>IX O6C3B${H», «OCHOBHBIE MECTa NAJICOHTOJIOTMYSCKUX HaXO0IOK IIPCAKOB COBPEMCHHOI'O0 YCJIOBCKaA», ((HpeBHCI‘/'IH_II/Ie JIFO W),
«HpeBHI/Ie JIFO Y, «HepBHe COBPCMCHHBLIC JIFOAU, «Yenoseueckue pacb».

O60pyI[OBaHI/ICI MYIITKU «Hpoucxo;xz[eHHe YCJIIOBCKa» (6IOCTI>I ABCTPAJIOIIUTCKA, IIUTCKAHTPOIIA, HCAHACPTAJIbla, KpOMaHBOHI_Ia), CJICTIKH NJIN
I/I306pa)KCHI/I$I KaMCHHBIX OpyI[I/Iﬁ HepBO6LITHOFO YCJIOBCKaA (KaMHI/I"IOHHepBI, py61/1na, Cer6.]'Ia), reOXpOHOJIOTNYICCKast Ta6J'II/ILIa, KOJIJICKIIUA «(DOpMLI
COXPAaHHOCTH UCKOITACMBIX KHUBOTHBIX U paCTeHHﬁ)>.

JlabopaTopHble H IpaKTHYeCKHe padoThI:



[MpakTuaeckas padorta Ne 1. «/3yueHue MCKOTAEMbIX OCTATKOB PACTCHHUIA U )KHBOTHBIX B KOJUICKIIHSIX).
DKcKypcHs «IBOJIIOLNS OPraHMYECKOro MUpa Ha 3eMJie» (B €CTECTBEHHO-HAyUHBIN MIIM KpaeBEJUECKUM My3eil).
Tema 3. Opranu3msl M OKpY:Kal0IIas cpeaa.

DKoJIorus Kak HayKa. 33.I[a‘~II/I " pasgcyibl 5KOJIOTHH. MeToapI KOJIOTHYECKUX UCCICIOBAaHMUM. DKOJIOTHYECKOE MHPOBO33PCHHUEC COBPECMCHHOT'O
YCJIO0BCKaA.

Cpeﬂm oouTanus OpraHrn3MoOB: BOAHAA, HA3EMHO-BO3AyIITHAA, IOYBCHHAA, BHYyTPUOPTaHU3MCHHAs.

Oxosornueckue pakropsl. Kiaccudukarus sxosiorndecknx (HakTopoB: aOMOTHYECKHUE, OMOTHYECKUE M aHTPOTIOTEHHBIE. J[efiCTBUE KOJIOTHUECKIX
(hakTOpOB HA OPTraHU3MBEI.

AOGuoTtudeckue (HakTophl: CBET, TEMIIEPATYpa, BIaXKHOCTh. DoToneproausm. [IpucnocobieHrs opranu3mMoB K JEHCTBUIO a0MOTHYECKUX (PAKTOPOB.
buonornueckue puT™Msl.

buoTtnueckue paxTopsl. Busipl 6MOTHYECKUX B3aUMOJICHCTBHUI: KOHKYPEHIIMSI, XHUIIIHUYECTBO, CUMOMO03 U ero ¢opmsl. [lapasutusm, koonepanus,
MYTyaJli3M, KOMMEHCAIU3M (KBapTUPAHCTBO, HAXJICOHUYECTBO). AMEHCAIN3M, HEUTPAIN3M. 3HaueHNE OMOTUYECKUX B3aUMOJACHCTBUN IS
CYIIECTBOBaHMS OPraHU3MOB B IIPUPOJIHBIX COOOIIECTBAX.

DKOJIOTHYECKHE XapaKTePUCTUKH Nonyasiuuu. OCHOBHbIE MOKA3aTeNU NOMYJISIUU: YUCIEHHOCTh, TNIOTHOCTh, POKIAEMOCTh, CMEPTHOCTb, IPUPOCT,
Murpanus. JlnHaMyKa YUCIIEHHOCTH TOMYJISALUN U €€ PeryIIsius.

JdemoHncTpaumnu:
[Toptpetsr: A. I'ym6oasar, K. @. Pynwe, O. ['ekkens.

Tabmuis! u cxemsr: kapta «IIpupoaasie 30861 3eminy, «Cpepl 00uTaHus opranu3MoBy, «Potonepuoauszm», «llomyasnuny, «3akKOHOMEPHOCTH POCTa
YHCIIEHHOCTH MOMyNAuuu uHpy3opun-tydenbkny», «[lumiessie nemnm».

JlaGopaTopHble H NpaKTH4YecKue padoThbi:

JIaGopatopHas padota Ne 3. «Mopdonornyeckre 0COOEHHOCTH PAaCTEHUI U3 pa3HbIX MECT OOUTaHUS».
JIaGopatopHas pabota Ne 4. «BnusHue cBeTa Ha poCT U pa3BUTHE YEPEHKOB KOJIEYCay.

ITpaktnyeckas padora Ne 2. «[1oacd€T IIIOTHOCTH MOMYJISALMNA Pa3HbIX BUAOB PACTCHUI».

Tema 4. Coo01ecTBa M YKOJOrMYECKHE CHCTEMBI.



Co00111eCTBO OpraHu3MoB — OuoteHo3. CTpYKTyphl OMOIICHO3a: BUA0BAs, IPOCTPAHCTBEHHAs, Tpoduueckas (muiieBas). Buabi-momMmunanTsl. CBsI3u B
OHOIIEHO3E.

DKosorndyeckue cucreMsl (3kocuctemsl). [Tonstre 06 3kocucreme u 6roreorieHo3e. OyHKIIMOHATBHbIE KOMIOHEHTHI SKOCUCTEMBI: TIPOIYIICHTHI,
KOHCYMEHTBI, pelylileHThl. KpyroBOpOT BemIecTB U MOTOK SHEPTHH B 3KocucTeMe. Tpodudeckne (muiieBsie) ypoBHH SKOcUCTeMEBI. [InieBble enu u
cetu. OCHOBHBIE ITOKA3aTENIN YKOCUCTEMBI: OMOMacca, MPOIYKIHs. JKOIOTHIECKHE TUPAMHIBL: TPOAYKIIUH, YUCICHHOCTH, Oomacchl. CBOHCTBa
9KOCHUCTEM: YCTOWYMBOCTb, CaMOpPEryIsius, pazsutue. CyKieccus.

ITpupoaHbIe 3KOCUCTEMBI. DKOCUCTEMBI 03EP U peK. DKOCUCTEMA XBOHHOTO MM IIUPOKOINCTBEHHOTO Jieca.
AHTPONIOT€HHBIE SKOCUCTEMBI. ATPOIKOCUCTEMBI. Y POOIKOCHCTEMBI. bronorndeckoe u X03sHCTBEHHOE 3HAUEHHE arpo3KOCHCTEM B YPOOIKOCHCTEM.
buopasnoobOpasue kak pakTop ycroitunBocTH 3kocucteM. CoxpaHeHue OHOJIOTHUecKOTo pa3HooOpa3us Ha 3eMIle.

VYuenue B. U. Bepnanckoro o 6nocdepe. ['panuiibl, cocta u cTpykTypa 6mocdepsl. Kuboe BemectBo u ero Gpynkmun. OcodeHHoCcTH Onocdepbl Kak
r1106anpHOM dKocucTeMbl. JnHaMu4Yeckoe paBHOBeCHE U 00paTHas CBs3b B Ouocdepe.

KpyroBopoTsl BemiecTs 1 OMOre0XMMHUECKHE UKIIBI AJIEMEHTOB (yriaepoaa, a30Ta). 30HAIbHOCTh Onocdepbl. OCHOBHBIE OMOMBI CYIIIH.
YenoseuecTBo B buochepe 3emiin. AHTponoreHHbIe U3MeHeHus B buocdepe. ['nmodanbHbIe 3K0JIOTHYECKHE TPOOIEMBI.

CocymecTBoBaHME TPUPOIBI U YeoBedecTBa. CoxpaHeHne OMOopazHO0Opa3us Kak OCHOBA yCTOWYMBOCTH Onochepbl. OCHOBA pallMOHAIBHOTO
yIIpaBJICHUS IPUPOJAHBIMHA PECYPCAMHU U MX HCIIOJIb30BaHME. Jl0CTIDKEHNSI OMOJIOTHH ¥ OXpaHa MIPUPO/IBI.

JdemoHncTpaumnu:
[Toptpetsr: A. [Ix. Tencau, B. H. Cykaués, B. U. Bepnanckuid.

Tabmuis! u cxemsl: «[lumessie nenn», «broreHos: cocras u cTpykrypay», «I[Ipupoansie coobuectBay, «llenu nutanusy, «IKouoruyeckas
nupamuaay, «buocdepa u uenopek», «IKOCUCTEMA HIMPOKOJINCTBEHHOTO Jiecay, «DKOCUCTEMa XBOWHOTO Jiecay, «brolieHo3 BojoéMay, «ArpolLeHo3,
«[IpumepHbIe aHTPOTIOT€HHBIE BO3ACUCTBUS HA IPUPOLY», « BaxkHeillne nCTOUHNKY 3arps3HEHHsI BO3/lyXa U TPYHTOBBIX Bo», «[louBa — BaxkHeilmas
cocrtaBistomas ouocheps», «DakTopsl Aerpananuu nouBy, «I[lapaukoBsiil ahdexT», «PakTopbl pagoaKTUBHOTO 3arpsi3HeHus ouocdepr», «O0mas
CTpyKTypa 6uocdepsi», «Pacnpoctpanenue xxu3nu B 6nocdepe», «O30HOBBIHN 3kpaH duochepsl», «KpyroopoT yriaepoaa B 6uocdepe», «Kpyrosopot
a30Ta B IPUPOILY.

O60py,[[OBaHI/IeI MOJeb-alIUIMKaus « TunudHbIe 6I/IOI_IGHO3BI)), rep6ap1/1171 «PacTuTenpHbIe COOGH_ICCTBa», KOJIJICKIINH ((BI/IOI_IeHOB)), «Bpe,[[I/ITeJ'II/I
BaKHEMIIINX CEIbCKOX03SIHCTBEHHBIX KYJIBTYD», rep6apHH 1 KOJUJICKIIMH paCTeHI/Iﬁ U )KUBOTHBIX, IPUHAAJICIKAIINEC K PA3HBIM 9KOJIOTUYCCKUM TI'PYIIIIaM
OJHOTI'0 BHU/JA, KpaCHaSI kuura Poccutickoit d)enepaum/l, I/I306pa)KeHI/I$I OXpaHACMbBIX BUIOB paCTeHI/Iﬁ N )KUBOTHBIX.



[NTAHUPYEMBIE PE3VJIbTATBI OCBOEHU A [TPOT'PAMMEBI 11O BUOJIOI'MN HA BA30OBOM YPOBHE CPE/ITHEI'O OBILET'O
OBPA30BAHUIA

Cornacao ®I'OC COO, ycranaBnuBaroTcsi TpEOOBaHUS K PE3yJIbTaTaM OCBOCHHS 0OYUaIOIMMUCS IIPOTrpamMM CpeIHEero 001iero oopa3oBaHus:
JIMYHOCTHBIM, MCTAITPCIAMETHBIM 1 TPCIMCETHBIM.

JIMYHOCTHBIE PE3YJIBTATHBI

B cTpykType TMUHOCTHBIX pe3yJbTaTOB OCBOEHHS MpeaMeTa «bruosiorns» BbIICIEHbI CIEAYIONINE COCTABIISIIOIINE: OCO3HAHUE 00YyYaroUMUCS
pOCcHiiCKOM TpaXaaHCKON UACHTUYHOCTH — TOTOBHOCTU K CAMOPA3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOIIPEIEIEHNI0, HaJIMuie MOTUBAILIUU K
00yueHuI0 OHOJIOTHH, LIeJICHANPaBIEHHOE Pa3BUTHE BHYTPEHHUX YOEKIECHHUI IMYHOCTH Ha OCHOBE KITFOUEBBIX IIEHHOCTEN M HCTOPUYECKUX TPAIUI Ml
pa3BUTHS OMOJIOTHYECKOTO 3HAHMSI, TOTOBHOCTh U CIIOCOOHOCTH 00YUYaIOIINXCS PYKOBOJICTBOBATHCS B CBOEH AESITEIbHOCTH IEHHOCTHO -CMBICIIOBBIMU
YCTaHOBKaMH, MPUCYIIUMH CHUCTEME OMOJIOTMUECKOT0 00pa30BaHMsl, HAIMYUE SKOJIOTHYECKOTO TPaBOCO3HAHUS, CIIOCOOHOCTH CTAaBUTh 11€JIU U CTPOUTH
KM3HEHHBIC [UIaHBL.

JIn4HOCTHBIE PE3yNbTaThl OCBOCHUS MpeaMeTa «bruosiorusy» 10CTUralTcs B €AMHCTBE YUeOHOW U BOCIIUTATEIBHOMN AEATEIbHOCTH B COOTBETCTBUHU C
TPaJAULIMOHHBIMU POCCUNUCKUMU COLUOKYIbTYPHBIMH, HCTOPUUECKUMHU U TyXOBHO-HPaBCTBEHHBIMU [ICHHOCTSIMU, IPUHATHIMU B 0OIIECTBE NMPaBUIAMHU
Y HOpMaMHU MOBEJICHUS U CIIOCOOCTBYIOT MPOIIECCaM CaMOIIO3HAHUS, CAMOBOCIIMTAHUS U CAMOPA3BUTHS, Pa3BUTHS BHYTPEHHEH MO3ULIMH JTUYHOCTH,
MaTPUOTU3MA, YBAXKEHUS K 3aKOHY U MIPABOIOPSIJIKY, YEIOBEKY TPY/Aa U CTaplIeMy MTOKOJIEHUIO, B3AUMHOTO YBaXEHHs, OEPEKHOTO OTHOILICHUS K
KYJIbTYPHOMY HAacJeIUI0 U TPaJAullMsIM MHOTOHAIIMOHAIBHOTO Hapoa Poccuiickoit denepanuu, mpupoie U OKpyKaroliei cpese.

JIM4HOCTHBIE PE3yNbTaThl OCBOCHUS yueOHOTro npeaMeTa «bruosorus» T0JKHBI OTpaXaTh FTOTOBHOCT U CIIOCOOHOCTH 00Y4arOIINXCs
PYKOBOJICTBOBATbCSI CPOPMUPOBAHHON BHYTPEHHEH MO3UIMEH JTMYHOCTH, CUCTEMON [IEHHOCTHBIX OPUEHTALUN, TO3UTUBHBIX BHYTPEHHUX YOCKACHUH,
COOTBETCTBYIOIIUX TPAJAULIMOHHBIM [IEHHOCTSAM POCCUIICKOTO 00IIIEeCTBa, paCIIMpEeHNE )KU3HEHHOTO OIIbITa U OTIbITA IEATEIHHOCTH B MpoIiecce
pealin3any OCHOBHBIX HAIIPaBJICHUN BOCIIUTATEIHHOM NESTEILHOCTH, B TOM YHUCIIE B YaCTHU:

1) rpaaaHCcKOro BOCIIMTAHMA:
Cc(OPMHUPOBAHHOCTh TPAKIAHCKOH MO3UIMK 00yJaIOIIEerocs Kak akTHBHOTO M OTBETCTBEHHOT'O YWICHA POCCUHCKOTO OOIIEeCTBa;

OCO3HAaHUC CBOUX KOHCTUTYLIMOHHBLIX IIPAB U O6$I3aHHOCTeI\/'I, YBAXKCHHUC 3aKOHA U IPABOIIOPA KA,



TOTOBHOCTh K COBMECTHOM TBOp‘IGCKOfI ACATCIIbHOCTHU IIPU CO3AaHUHN y‘IC6HbIX IMPOCKTOB, PCIICHUN y‘-Ie6HBIX 1 IIO3HABAaTCJIBHBIX 3a/1a4, BBIIIOJIH CHUH
OMOJIOTHYECKUX OKCIICPUMCHTOB,

CIOCOOHOCTh ONPEAETATh COOCTBEHHYIO MIO3UIUIO 0 OTHOIICHHUIO K SIBJICHUSM COBPEMEHHOMU KU3HU U OOBACHATSH €€

YMEHHE YYUTHIBATH B CBOMX JICHCTBUAX HEOOXOAMMOCTh KOHCTPYKTHBHOTO B3aUMOJICHCTBHS JIFOJIEH ¢ Pa3sHBIMH YOSKICHUSIMH, KYJIbTYPHBIMH
LIEHHOCTSIMHA U COLIMAJIbHBIM ITOJI0KEHHUEM;

TOTOBHOCTb K COTPYHUYECTBY B IIPOLIECCE COBMECTHOTO BBINIOJHEHUS YU€OHBIX, IO3HABATENIbHBIX U UCCIIE0BATENIbCKUX 3a/a4, YBAKUTEIBHOTO
OTHOIIEHUSI K MHEHHUIO OTIMOHEHTOB MPHU 00CYX/I€HUU CIIOPHBIX BOIPOCOB OMOJIOTUYECKOTO COJIEPIKAHUS;

TFOTOBHOCTb K TYMAHUTAPHOW U BOJOHTEPCKON JIEATEIBHOCTH;
2) IaTpMOTHYECKOT0 BOCIIUTAHUS:

c(OpPMUPOBAHHOCTh POCCUMCKON I'pak1aHCKON MAEHTUYHOCTH, MATPUOTU3MA, YBAXKEHUS K CBOEMY Hapoy, YyBCTBA OTBETCTBEHHOCTH IEpel
PonmHoi, roprocTu 3a cBoM Kpal, cBOX0 PouHy, CBOM SA3BIK U KYJIBTYPY, IPOLIIOE U HACTOSIIEE MHOTOHAIMOHAIBHOTO Hapoaa Poccny;

HEHHOCTHOC OTHOIICHUE K MMPUPOAHOMY HACJICAUIO U MMTaMATHUKAM NPUPOJbI, JOCTHKCHHUAM Poccun B HAYKE, UCKYCCTBEC, CIIOPTEC, TCXHOJIOTUAX, TPYAC,

CHOCOOHOCTh OLIEHUBATH BKJIAJ POCCUMCKHUX YUEHBIX B CTAHOBJICHUE U Pa3BUTHE OMOJIOTUH, TOHUMAHUS 3HaYeHHsI OMOJIOTUH B TIO3HAHUU 3aKOHOB
MIPUPO/IbI, B )KU3HU YEJIOBEKA U COBPEMEHHOTO 00IIECTBA;

ujeiHast yoexAEHHOCTh, TOTOBHOCTb K CIIY>KEHUIO U 3aiuTe OTedyecTBa, OTBETCTBEHHOCTD 3a €T0 CyAb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HaHHE AyXOBHBIX IEHHOCTEH POCCUIICKOTO HAapO/Ia;

c(OpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TIOBEICHUS;

CHOCOOHOCTh OLIEHUBATH CUTYAIIMIO ¥ PUHUMATh OCO3HAHHBIC PELICHUS, OPUEHTUPYSICh HA MOPAIbHO-HPAaBCTBEHHBIE HOPMBI U IIEHHOCTH;
OCO3HaHHUE JIMYHOTO BKJIAJla B IOCTPOCHUE YCTOMYUBOTO OYAyILIEero;

OTBETCTBEHHOE OTHOIIEHUE K CBOUM POJUTEIISAM, CO3JJaHUIO CEMbH Ha OCHOBE OCO3HAHHOTO IMPUHSATHS IIEHHOCTEH CEMEHHOM )KM3HU B COOTBETCTBUU C
TpaauIusMu HapoaoB Poccun;

4) 3¢TEeTUYECKOT0 BOCIIUTAHMS:



ACTETUYECKOE OTHOIICHUE K MHUPY, BKJIFOUasi 3CTETHKY ObITa, HAYYHOTO U TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPY/Ia, OOIICCTBEHHBIX OTHOIICH UiA;
IMOHMMAaHHE SMOLIMOHAIIBHOTO BO3AEHCTBHS KUBOW MPUPOJBI U €€ [IEHHOCTH;

TOTOBHOCTH K CAMOBBIPAYKEHUIO B PAa3HbIX BUJAX UCKYCCTBA, CTPEMIIEHUE MPOSBIISITh KAUECTBA TBOPUYECKOMN JIMYHOCTH;

5) pusuyeckoro BocnuTaHus, POPMHUPOBAHUSA KYJIbTYPbI 310POBbSl U IMOIHOHAJIBLHOIO 0JIATONOJIYYMSI:

MOHMUMAaHUE U pean3anus 310poBOro U 0e301macHoro oopasa KU3HH (310pOBOE MUTAHKUE, COOMIOICHNE TMTUEHNYECKUX MIPABUI U HOPM,
cOayaHCUPOBAaHHBIN PEXKUM 3aHATUN U OTIbIXA, PETYIspHas pU3ndecKkast akTUBHOCTD), OEPEKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOILIEH USl K
cOoOCTBEHHOMY (PU3NYECKOMY M IICUXUYECKOMY 370POBbIO;

MMOHUMAaHKE [IEHHOCTHU TIPaBUJI HHIUBUAYAIBHOTO M KOJUIEKTUBHOTO O€30TIaCHOTO TIOBEICHUSI B CUTYaIIUSIX, YTPOKAIOIIUX 3/I0POBBIO U )KU3HHU JIIOJIEH;
OCO3HAHUE TIOCIICICTBUM U HETIPUSATHUS BPEIHBIX MPUBBIYEK (YIOTPEOIEHUS aTKOTOJIsl, HAPKOTUKOB, KYPEHHUSI);

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTb K TPYAY, OCO3HAHUE IIEHHOCTH MacTepcTBa, TPYAOIO0HE;

TOTOBHOCTH K aKTUBHOM JCATCIIBHOCTHU TEXHOJIOTUIECKON 1 COI.[I/IﬂJ'IBHOfI HAIpaBJICHHOCTH, CIIOCOOHOCTH WHUIIUUPOBATh, IIIIAHUPOBATE U
CaMOCTOATCIIBHO BBIINMOJIHATE TaKYI0 JACATCIIBHOCTD,

HWHTEpEC K pa3IuyHbIM chepaM nmpodecCuoHaIbHON IeATeTLHOCTH, YMEHUE COBEPIIATh OCO3HAHHBIN BBIOOP Oymymiei mpoecCuu 1 peaTn30BhIBaTh
COOCTBEHHBIC KM3HCHHBIC TUIAHBL;

TOTOBHOCTB U CITIOCOOHOCTH K 00pa30BaHUIO U caMOOOPa30BaHMIO Ha TIPOTSHKEHUN BCEH KU3HH;
7) 3KO0JIOTHYeCKOr0 BOCIIMTAHUA:
AKOJIOTUYECKH I1eJIecO00pa3HOe OTHOIIEHUE K MMPUPOJIe KaK UCTOUYHUKY KU3HHM Ha 3eMJIe, OCHOBE €€ CyIIECTBOBAHUS;

MIOBBILIIEHUE YPOBHS SKOJIOTHUECKOH KyJIbTYphl: MIPHOOPETEHUE OMbITA JIAHUPOBAHUS MOCTYMKOB U OIICHKU X BO3MOKHBIX OCIEACTBHMA IS
OKpPY’KaIoIllel Cpe/ibl;

0CO3HaHME II100aJBLHOIO XapaKTepa 3KOJIOTHICCKUX HpO6J’I€M n HYTCﬁ HUX PCHICHUS;

CMOCOOHOCTh MCIIOJIBL30BATh MPUOOPETaeMbIe TIPU U3YUCHUHU OUOJIOTHH 3HAHUS M YMEHHUS TIPH PEIICHUH MTPOOJIEM, CBS3aHHBIX C PAIMOHATBHBIM
MIPHUPOIOTIOJIE30BaHUEM (COOIIOICHUE TTPABHII TIOBEACHHUS B IPUPO/Ie, HAIIPABICHHBIX HA COXPAHEHUE PABHOBECHUS B SKOCHCTEMAX, OXPaHy BUJIOB,
IKOCUCTEM, OHochepsl);



aKTHUBHOE HETIPHUTHE ACHCTBHNA, IPUHOCAIINX BPEIl OKPYXKAIOIIEH MPUPOIHOH cpelie, yMEHUE MPOrHO3UPOBATh HEOIArONPUATHBIE KOJIOTUYECKHE
IIOCJIEACTBUS IPEAIIPUHUMAEMBIX IEUCTBUI U IIPEIOTBpAIATh UX;

HAJINYUEC PAa3BUTOI'O SKOJOTHUYCCKOI'O MBIIIJICHHA, 9KOJIOTHYSCKOM KYJIBbTYPBbI, OIIbITA ACATCIbHOCTH AKOJIOTHYECKOM HaIpaBJICHHOCTHU, YMCHHA
PYKOBOACTBOBATHCA MU B HO3HaBaTeHI)HOI71, KOMMYHHKaTHBHOﬁ u COHI/IaJIBHOfI IMPAKTHUKE, TOTOBHOCTHU K YHaCTHIO B HpaKTI/I‘IeCKOf/’I JACATCIBHOCTH
9KOJIOTHYCCKOM HAIpaBJICHHOCTH;

8) HECHHOCTH HAYYHOI'0O IIO3HAHUS

c(hOpMUPOBAHHOCTh MUPOBO33PEHHSI, COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHOM MPAKTUKHA, OCHOBAaHHOTO HA
JMaJioTe KyJIbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOET0 MECTa B MOJIUKYJIBTYPHOM MUDE;

COBCPUHICHCTBOBAHUC SI3BIKOBOM M YUTATEIIHLCKOM KYJIbTYpPBI KaK CpCACTBa B3&I/IMO}1€ﬁCTBH$I MCXKAY JIIOAbMHU U MTO3HAHWA MHPA,

MOHUMaHue crienuuKd OMOJOTUH KaK HAyKH, OCO3HAHMS €€ PO B OPMHUPOBAHUH PALTHOHATIFHOTO HAYYHOTO MBIIIIEHHUS, CO3JaHNH 11€JI0OCTHOTO
MIpe/ICTaBJICHUs 00 OKpYXKAIOLIEM MUPE KaK O €IMHCTBE MIPUPO/IbI, YeIOBEKa U OOIIECTBa, B TO3HAHUH MPUPOIHBIX 3aKOHOMEPHOCTEHN U pelIeHnu
npo0sieM coXpaHeHHs MPUPOJHOTO PABHOBECHS,

yOXKIEHHOCTh B 3HAYMMOCTH OHMOJIOTUH JJII COBPEMEHHOM ITUBUITU3AIMH: 00ECTIedeHNsI HOBOTO YPOBHSI Pa3BUTHS MEUIIMHEI, CO3/IaHHE
MEePCTIEKTUBHBIX OMOTEXHOJIOTHUM, CIIOCOOHBIX pelIaTh peCypcHbIE IPOOJIeMbl pa3BUTHS YEJIOBEUECTBA, IIOUCKA MyTel BBIXOJa U3 II100alIbHBIX
HKOJIOTMUECKUX MPOoOIIeM 1 0oOecrieyeH sl nepexoa K yCTOWYMBOMY Pa3BUTHIO, PAllMOHATILHOMY HCII0JIb30BaHUIO TPUPOIHBIX PECYPCOB U
(hopMHUPOBAHHIO HOBBIX CTaHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTD B MOJYY€HUN OMOJOTHYECKUX 3HAHUH B II€JIAX MOBBIIIEHUS 00LIeH KyIbTYpPbl, €CTECTBEHHO-HAyYHOU IrpaMOTHOCTH, KaK
COCTaBHOM YacTu (HYHKIMOHAIBHON I'PaMOTHOCTH 0OyUaromuxcs, GopMupyeMoii pu U3y4eHuu OMOJIOTHH;

IIOHUMAaHHUEC CYIIHOCTU METOJ0B IIO3HAaHUs, UCIIOJIB3YEMBIX B €CTCCTBCHHBIX HAayKax, CIIOCOOHOCTH MCHOIL30BaTh IOJIy4a€MbIC 3HAHUS JJI aHAJIM3a U
00BACHEHMS SIBJICHUI OKpYyXaromero Myupa U MporucCxoasaliux B HEM HSMGHeHHﬁ, YMEHHUE €J1aTh 000CHOBAHHBIE 3aKII0OYEHHUS HA OCHOBE HAay4YHbIX
(baKTOB U UMCIOIUXCA JaHHBIX C IEJIBIO MOJIYYEHU A JOCTOBEPHBIX BBIBOJIOB,

CIIOCOOHOCTH CaMOCTOSTEIBLHO MCII0Ib30BaTh OMOIOTHYECKUE 3HAHUS JJIA PCHICHUA HpO6J'I€M B PCAJIbHBIX JKXU3HCHHBIX CUTYAlIHUAX;

OCO3HaHHUEC LICHHOCTHU Haquoﬁ ACATCIIBHOCTHU, TOTOBHOCTb OCYHICCTBJIATH ITPOCKTHYIO U UCCIICAOBATCIBCKYIO ACATCIIbHOCTD NHIAUBUAYAJIBHO U B
TpYIIIC;

TOTOBHOCTB M CIIOCOOHOCTB K HCIIPEPBIBHOMY O6p330BaHI/IIO u CaM006pa30BaHI/IIO, K aKTUBHOMY INOJIYUCHHUIO HOBBIX 3HAHUU 110 OHMOJIOTUH B
COOTBETCTBHUH C ) KU3HCHHBIMU HOTpe6HOCT$IMI/I.



METAINIPEIMETHBIE PE3YJIbTATBI

MertanpeaMeTHbIe pe3ybTaThl OCBOSHHS yueOHOTO mpenmeTa «bHoIoTus» BKIIIOYAIOT: 3HAYUMBIE JUTs (HOPMUPOBAHHS MUPOBO33PEHUS 00YJaIOIIIXCSI
MEXAUCLUUIITIMHAPHBIE (MEXIPEAMETHbIE) 0OLIEHAYYHbIE TOHATHUS, OTPAXKAIOLIKE IEJIOCTHOCTh HAYYHON KapTUHBI MUpa U clielU(UKY METOJI0B
[IO3HAHUS, UCIIOJIb3yEMBIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, SHEPTUsl, SIBJICHHUE, IIPOLIECC, CUCTEMA, HAYUHBIN (aKT, IPUHIKI, TUIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHSs, UCCIeJ0BaHNe, HA0II0IeHNEe, U3MEPEHNE, IKCIIEPUMEHT U JIPYrUX), yHUBEPCAJIbHbIE yUeOHbIE AEUCTBUS
(mo3HaBaTeNnbHble, KOMMYHUKATHBHbIE, PETYJIATUBHbIE), 0OecedrBaroiie GopMrupoBaHUue GYHKIMOHAIBHON I'PAMOTHOCTH U COLIMAIbHON
KOMITETEHIIMHN 00Y4aroINXCsl, ClIOCOOHOCTh 00YyUYaIOLIUXCs UCII0Ib30BaTh OCBOCHHBIE MEKIUCIMILNIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS U
YHHUBEpCaJbHbIE yueOHbIE IEUCTBUSI B IO3HABATEIbHON U COLIMAIBHON MPAKTHKE.

MeranpeaMeTHbIe pe3yIbTaThl OCBOEHHSI IPOTPaMMBI CPEIHETO 00IIEro 0Opa3oBaHusl JOJDKHBI OTPaXKaTh:
OBJ]aI[eHI/Ie YuuB€EpCaJdbHbIMHU y‘leﬁHl)lMl/l Mnmo3HaBaTeJIbHbBIMU }IeﬁCTBHﬂMH:

1) 6a3oBbIe JIOTHYECKHE JICHCTBHUS:

CaMOCTOSITENILHO (POPMYIMPOBATE M aKTYaIH3UPOBATh MPOOIIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;

HCI0JIb30BATh MTPU OCBOCHUU 3HAHUN MPUEMBI JIOTHYECKOTO MBIIIJICHUS (aHaIM3a, CHHTE3a, CPaBHEHUs, KJIacCuPUKaIi, 0000111eHNs), paCKpPbIBATh
CMBICIT OMOJIOTUYECKUX MOHATHUH (BBIACTATh UX XapaKTepHbIE MPU3HAKH, YCTAHABIUBATh CBSI3U C IPYTUMHU MOHATHSIMHN);

OIIpCACIIATh LUCIIN ACATCIIBHOCTH, 3aJaBas mapaMEeTpbl U KPUTCPHUH UX JOCTUIKCHHA, COOTHOCUTD PE3YJIbTAThbl ACATCIIBHOCTH C IIOCTABJICHHBIMU LECIISIMU,
HCII0JIB30BaTh OMOJOTHYECKHE OHATHS JJIA 00BIACHEHUS (baKTOB W SIBJICHHUH KUBOM IIPUPO ORI,

CTPOUTD JIOTHYECKUE PACCYKIACHUA (I/IH,Z[YKTI/IBHBIG, JACAYKTUBHBIC, 110 aHaJ'IOFI/II/I), BBIABJIAATH 3aKOHOMCPHOCTH U IIPOTHUBOPEYHA B paCCMaTPpHUBACMBIX
SIBJICHHAX, (l)OpMYJ'II/IPOBaTB BBIBOJbI U 3aKJIIFOUYCHU I,

IMPUMCHATE CXEMHO-MO/JCIIbHBIC CPCACTBA UIA IPCACTABJICHUA CYIICCTBCHHBIX CBSI3€H 1 OTHOIIICHUM B HN3y4acMbIX OHOJIOTHYECKHX O6’LCKTEIX, a TaKoKC
HpOTI/IBOpC‘II/Iﬁ pa3HoOro poaa, BbISIBJICHHBIX B PA3JIMYHbIX I/IHCI)OpMaI_II/IOHHBIX HCTOYHHKAX,

p33pa6aTbIBaTb IUIaH pCIICHUA HpO6HeMBI C y‘IéTOM dAHAJIN3a UMCIOIHUXCA MATCPUAJTIBHBIX U HEMATCPHUAJIbHBIX PECYPCOB;

BHOCHTb KOPPCKTHUBBI B ACATCIIbHOCTDb, OHCHUBATb COOTBECTCTBUC PE3YJIILTATOB LECJIAM, OCHUBATL PUCKU MOCJIEICTBUI ACATCIIBHOCTH,



KOOPAWHHUPOBATH U BBINIOJIHATH pa60Ty B YCJIOBHAX PCAJIbHOI'0, BUPTYAJIbHOTO U KOM6I/IHI/IpOBaHHOFO B3aHMOﬂeﬁCTBHﬁ;
Ppa3BUBaTh KPCATUBHOC MBIIIJICHUC IIPU PCIICHHUU JKU3HCHHBIX HpO6HeM.
2) 6a30BbIe HCCJIENOBATEIbCKHE IEHCTBHS:

BJIaJC€Th HaBBIKaMH y‘-IC6H0-HCCJIGI[OB21T€JILCKOfI u HpOCKTHOfI ACATCIIbBHOCTH, HABBIKAMU PAa3pCIICHUA HpO6J'I€M, CIIOCOOHOCTBIO ¥ TOTOBHOCTBIO K
CaMOCTOATCIIbHOMY ITIOUCKY MCTOA0B PCIICHUA IMPAKTUYCCKUX 3aJa4, IPUMCHCHUIO Pa3JIMYHbIX MCTOJ0B ITO3HAHM,

HCII0JI30BATh Pa3JIMYHbBIC BUJIbI ACATCIBHOCTH IO IMOJIYYCHUIO HOBOT'O 3HAHUA, €0 UHTCPIPCTALIUH, npeo6pa3OBaHmo U IPUMCHCHUIO B y‘~I€6HI>IX
CUTyallMdX, B TOM YHCJIC ITPHU CO3AaHUHN y‘le6HBIX " COLUAJIBHBIX ITPOCKTOB,

(hopMUpOBaTh HAYYHBIM THUIT MBITIUICHUS, BJIaJIETh HAYYHOW TEPMUHOJIOTHEHN, KITFOUYEBBIMU TTOHATHSIMU U METOIAMH;
CTaBUTH U (POPMYTUPOBATH COOCTBEHHBIE 3a7aUl B 00pa30BaTEIIbHON JEATEIHLHOCTH U )KU3HEHHBIX CUTYaIIHSIX;

BBISABJISITh IPUYMHHO-CIIEICTBEHHBIE CBSI3U U aKTyaJIM3UPOBATh 3aJa4y, BBIABUTATh THIIOTE3Y €€ PEHICHNs, HAXOAUTh ApryMEHTHI JUIS 10Ka3aTeIbCTBA
CBOUX YTBEPKACHMI, 3a1aBaTh ITapaMeTpbl U KPUTEPUU PELICHHUS;

aHATM3UPOBATH TIOJIYUCHHBIE B XOJI€ PEIICHUS 3a/1a4l pPe3yabTaThl, KPUTHUYECKH OIIEHUBATh UX IOCTOBEPHOCTh, TPOTHO3UPOBATh U3MEHEHHE B HOBBIX
YCIIOBUSX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

OCYILIECTBJISTH IIeJIEHAIIPABJICHHBIN MOUCK MIEpPEeHOCca CPEJICTB U CIOCOO0B ACHCTBUS B TPO(ECCHOHATIBHYIO CPENY;

YMETb MEPEHOCUTD 3HAHUA B IO3HABATENIBHYIO U MPAKTUYECKYIO 00JIACTH )KU3HEAEATEIbHOCTH;

YMETbh MHTETPUPOBATh 3HAHMSI U3 PA3HBIX MPEIMETHBIX 001acTel;

BBIJIBUTaTh HOBBIE UJI€U, IIpeyIaraTh OPUTMHAIbHBIE MTOJXO0AbI M PEIICHUs, CTaBUTh MPOOIEeMbI U 331a4H, IOMYCKAIOIUE allbTePHATUBHBIC PELICHU 5.
3) pabora ¢ ungopmanmeii:

OPUCHTHUPOBATLCA B PA3JIMYHBIX HCTOYHHUKAX I/IH(bOpMaI_[I/II/I (TGKCTC yqe6H0r0 HOCO6I/I${, Hay4YHO 'HOHYHﬂpHOﬁ JIATeparTrype, OHOJIOTHYECKUX CJI0OBapsix u
CIIpaBOYHUKAX, KOMIIbIOTCPHBIX bazax JaHHBIX, B I/IHTCpHeTC), AHAJIU3UPOBATH I/IH(1)OpMaI_II/IIO Pa3JIMYHbIX BUIOB U (1)0pM NpCaACTAaBICHHA, KPUTUYC CKU
OIICHUBATH €€ JAOCTOBCPHOCTDL U HCIIPOTHBOPCUUBOCTD,

(dbopMyIHUpOBaTh 3aMPOCH U MPUMEHSTH Pa3InYHbIE METOIBI MIPH MMOUCKE U 0TOOpe Onosornyeckoit nHpopMalru, He0OX0AUMOM ISl BBITOTHEHUS
yueOHBIX 3a/1a4;



pUOOPETaTh OMBIT UCTIOIB30BaHMS HH(OPMAIIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTUH, COBEPIICHCTBOBATh KYJIbTYPY AKTHBHOTO HCIIOJIb30BAHHUS
Pa3JIMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITEIILHO BEIOMPATH ONTUMATIBHYIO (JOPMY IpeACTaBICHUs OMOIIOTHYEeCKOi HH(popMaIK (CXeMbl, rpaduKu, TuarpaMmbl, TaOIHUIIBI, PUCYHKH U
Jpyroe);

MCIIOJIb30BaTh HAYYHBIN S3BIK B KQUECTBE CPENICTBA MPH paboTe ¢ OMOIOrHuecKor HHPOPMAaLUEii: MPUMEHATh XUMHUYECKHE, (PU3NIECKUE U
MaTeMaTH4YeCKUE 3HAKU ¥ CUMBOJIBL, POPMYIIbI, a00peBUaTypy, HOMEHKIIATYPY, UCIOJIB30BAaTh U MPEOOPa30BBIBATH 3HAKOBO -CUMBOJIMYECKUE CPEICTBA
HarJISAHOCTH;

BJIAZICTh HABBIKAMU PAaCIIO3HAaBaAHHWA U 3alllUThI I/IH(bOpMaIII/H/I, I/IH(l)OpMaHI/IOHHOI\/'I 0€30MacHOCTH JIMYHOCTH.
OBj1ajieHie YHUBEPCATbHBIMU KOMMYHHUKATHBHBIMH /1€ CTBUIMM:
1) o6enmue:

OCYILIECTBIISITh KOMMYHUKALIMU BO BceX cepax KM3HU, aKTUBHO y4acTBOBATh B IMAJIOTe UJIM TUCKYCCHH TI0 CYIIECTBY OOCYXAaeMOi TeMbI (yMEHHE
3a/1aBaTh BOIIPOCHI, BBICKA3bIBATh CY/K/ICHHsI OTHOCUTENBHO BBIIIOJIHEHUS IIPEIIaraéMon 3aa4, YU ThIBaTh HHTEPECH! U COTIaCOBAHHOCTbH IMO3UIINI
JPYTrUX YYaCTHUKOB JTMAJIOTa UM TUCKYCCHUH);

pacrno3HaBaTh HeBepOaJbHbIE CPEICTBA OOIIEHUS, TOHUMATh 3HAU€HHE COLUAIbHBIX 3HAKOB, MPEANOCHIIOK BOSHUKHOBEHUS KOH(PIUKTHBIX CUTYaI[ Ui,
YMETb CMSIr4yaTh KOHQIUKTHI U BECTU NIEPETOBOPHI;

BJIQJICTh Pa3IMYHBIMU CIIOCOOAMU OOIIEHHS U B3aUMOJICHCTBHUS, IOHUMATh HAMEPEHUS APYTHUX JIIOACH, IPOSIBIIATH YBAKUTEIBHOE OTHOIICHUE K
cobeceTHUKY U B KOppEeKTHOU (hopme hopMyTHMpOBaTh CBOU BO3PAKEHHUS;

Pa3BEPHYTO M JIOTHYHO M3JIaraTh CBOIO TOYKY 3PEHHUS C UCTIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB.
2) coBMeCTHAasl IeSITeJIbHOCTh:

IIOHUMATh M HUCIIOJIB30BAaTh IIPCUMYILCCTBA KOMaHﬂHOﬁ n I/IH,Z[HBH,HyaJIBHOI;'I pa60TbI IIpU pCIICHUHA OMOJIOrHYeCKOM HpO6H€MBI, 000CHOBBIBATh
H606XOI[I/IMOCTB MPUMCHCHU I'PYIIITIOBBIX (I)OpM B3aMOJCUCTBUS IIpHU PCUHICHUU yqe6H0171 3aJa4u,

BLI6I/IpaTb TEMATUKY U METOAbl COBMCCTHBIX ,Z[eﬁCTBI/Iﬁ C y‘{éTOM O6H_II/IX HHTCPCCOB U BO3MO>KHOCTEH KaXXJ0ro 4J1€Ha KOJIJICKTHUBA,

IIpUHUMATb OCJIN COBMECTHOM JACATCIIbHOCTHU, OPraHU30BbIBATE U KOOPANMHHUPOBATH HeﬁCTBHH o e€ JOCTKEHHUIO: COCTABIIATH IJIaH HeﬁCTBHﬁ,
pacnpeaciiaThb poJjik € y‘{éTOM MHEHUMN Y4aCTHUKOB, O6CY)K)13.TI:> PE3YJIbTAThI COBMECTHOM pa6OTBI;

OLCHUBATH KAY€CTBO CBOCTO BKJIaAa U KAXKJIOI'0 YHaCTHHUKA KOMaHbI B O6IJ.IPII>1 PE3YJIbTAaT 110 paBpa6OTaHHBIM KPpUTCPUAM;



npeajaratb HOBBIC IPOCKTHI, OLICHUBATHL UJCHU C IIO3UIIMHA HOBU3HBI, OPUTMHAJIbHOCTH, HpaKTI/IquKOf/’I 3HA4YUMOCTHU,

OCYIICCTBJIATDH MO3UTUBHOC CTPATCTHYCCKOC NOBCACHUEC B PA3JIMYHBIX CUTYalIUAX, ITPOABJIATH TBOPUCCTBO U BOO6pa)KeHI/Ie, OBITH MHUIINAaTUBHBIM .
OBj1a/ieHHe YHUBEPCAIbHBIMHU PEryJIssTHBHBIMH e CTBUSAMU:

1) camoopranuzanus:

HCII0JIL30BaTh OMOJIOTHYECKHE 3HAHUS JJIs BBIABJICHUA HpO6JIeM 1 UX PCIICHHA B )KU3HCHHBIX U y‘-Ie6HI)IX CUTyaluiIX,

BBIOMPATh HA OCHOBE OMOJIOTHYECKUX 3HAHUH 1EJIEBhI€ U CMBICIIOBBIC YCTAHOBKU B CBOUX JICUCTBUSX M MOCTYIKAX MO OTHOIICHHIO K )KUBOW IPUPOJIE,
CBOEMY 3/I0POBBIO U 3/I0POBBIO OKPYKAIOIINX;

CaMOCTOATCIIBHO OCYIIECCTBJIATD IMO3HABATCIBHYIO ACATCIBbHOCTD, BBISABIIATH HpO6J'ICMI>I, CTaBHUTh H q)OpMYJ'II/IpOBaTL COOCTBECHHEIE 3aJa4u B
O6pa3OBaTCJ'IBHOI\/’I ACATCIIBHOCTH U )KU3HCHHBIX CUTYAlUAX,

CaMOCTOSITENIbHO COCTABJISATH IJIaH PEIICHUS TPOOJIEMBI C YUETOM MMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOYKHOCTEH U P €IOYTEHHI;
JlaBaTh OLIEHKY HOBBIM CUTYAaIlUsIM;

paciupsATh paMKH yueOHOTO MpeMETa Ha OCHOBE JIMYHBIX MTPEANOYTEHUH;

Jie71aTh OCO3HAaHHBIN BBIOOD, apIryMEHTHUPOBATh €r0, OpaTh OTBETCTBEHHOCTD 3a PELICHUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

croco0cTBOBATH (DOPMUPOBAHUIO U MIPOSBIICHUIO ITUPOKOM 3PYIUIIMH B pa3HBIX 00JaCTSIX 3HaHUM, IOCTOSIHHO TOBBIIIATH CBOI 00pa30BaTeIbHbINA U
KYJIbTYPHBIN YPOBEHb.

2) CaMOKOHTPOJIb:
JaBaTh OICHKY HOBBIM CHTYAIIUsAM, BHOCHTh KOPPEKTUBBI B JICATEIBHOCTD, OLIEHUBATH COOTBETCTBHE PE3Y/IBTATOB LM,

BJIaJCTh HaBBIKAMU MMO3HABATEILHOM pe(bHeKCI/II/I KaK OCO3HaHUus COBEPIIACMBIX ,Z[eﬁCTBHﬁ " MBICIIUTCIIBHBIX MTPOLIECCOB, UX PC3YIIbTATOB U OCHOBaHHﬁ,
HCIIOJIB30BATh HpI/IéMH pe(bJ'IeKCI/II/I IJIs1 OOCHKH CUTYAllUH, BbI60pa BCPHOI'O pCHICHUS;

YMEThb OICHUBATH PUCKU 1 CBOCBPEMCHHO ITPUHUMATDH PCIICHUS 110 X CHUKCHUIO,
NMPpUHUMATL MOTHBBI U apTYMCHTBI APYI'UX IMIPU aHAJIN3C PE3YIIbTATOB ACATCIBHOCTH,

3) npuHATHE ce0s1 U APYTrUX:



PUHUMATH ce0s, TOHUMasi CBOM HEAOCTATKH U IOCTOMHCTBA;
IIPUHUMATh MOTUBBI U apT'yMEHTBI IPYI'UX IIPU aHAIU3€ PE3YJIBTATOB IEATEIBHOCTH;
IIPU3HABATH CBOE MPABO U IIPaBO JPYrUX Ha OIIMOKH;

pa3sBUBaTh CII0COOHOCTH IOHUMATH MUD C MMO3UIUU APYTOro 4€JI0BCKa.

HNPEAMETHBIE PE3YJIbTATbBI

[IpenmeTHbie pe3yabTaThl 0cBoeHUs IporpaMMbl COO no 61onoruu Ha 6a30BOM ypOBHE BKJIIOYAIOT crienuduyeckue a1 yueOHOro mpeamera
«bronornsay HAaY4YHbIC 3HaAHUA, YMCHUSA U CII0COOBI }IeﬁCTBHﬁ 10 OCBOCHUIO, MHTECPIIPETALINN U npeo6pa3OBaHmo 3HaHI/II71, BUbI ACATCIIBHOCTH I10
IMOJIYYCHHIO HOBOI'O 3HAHWA U ITIPUMCHCHHIO 3HAaHUHU B Pa3InYHBIX y‘Ie6HLIX CUTyallusX, a TAKKC B PCAJIbHBIX )XU3HCHHBIX CUTyallUAX, CBA3aAHHBIX C
6uonorueil. B nmporpamme npenMeTHble pe3yabTaThl IPEeICTaBICHBI IO TOaM 00y4YeHHs.

[IpenmMeTHbIe pe3yabTaThl OCBOCHUS yueOHOTO npeameTa «buonorus» ¢ 10 knacce NOIKHBI OTpaXkaTh:

c(hOpMHUPOBAHHOCTH 3HAHUH O MECTE U POJIH OMOJIOTUU B CUCTEME HAyYHOTO 3HAHMS €CTECTBEHHBIX HayK, B (DOPMHUPOBAHUN COBPEMEHHOM
€CTECTBEHHO-HAYYHON KapTHHBI MUPA U HAYYHOT'O MUPOBO33PEHHUS, O BKJIAJIE POCCUICKUX U 3apYOEKHBIX YUEHBIX-0MOJIOTOB B Pa3BUTHE OMOJIOTHH,
(YHKIIMOHATBHOM IPaMOTHOCTH YeJIOBEKa JJIsl PEIIeHMs] )KU3HEHHBIX 3a/1a4;

YMEHHE PacKpbIBATh COJIEPKaHNE OMOJIOTHUYECKUX TEPMUHOB U MOHSITHIA: dKU3Hb, KJIETKa, OpraHu3M, MeTabo01u3M (0OMEH BEIIeCTB U MPEeBpalCH 1e
SHEPruM), FOMEOCTa3 (CaMOpEryIsiiys), ypOBHEBasE OpraHU3aI[Hs KUBBIX CUCTEM, CAMOBOCIIPOU3BEIeHUE (PErpOIyKIIHs), HACIEeICTBEHHOCTD,
W3MEHUYUBOCTb, POCT U PA3BUTHUE;

yYMEHHE U3J1araTh OMOJIOTHYECKUE TEOPHUH (KIETOYHAsI, XPOMOCOMHAs!, MyTallMOHHAs, IIEHTPaIbHAas JOTMa MOJIEKYJIIpHOM Ouosiorun), 3akousl (1.
Mennens, T. Moprana, H. M. BaBwioBa) u ydeHus (0 meHTpax MHOTOOOpa3us U MPOUCXOKIEHUS KyIbTypHbIX pacteHuit H. Y. BaBunosa),
OTIPEEINATh TPAHUIIBI UX TPUMEHUMOCTH K KMBBIM CHCTEMaM;

YMEHHE BJIaJIETh METOJaMU HAYYHOTO MTO3HAHUS B OMOJIOTHH: HAOIIOA€HUE U OTIMCAHUE KUBBIX CUCTEM, IIPOLIECCOB U SIBJIICHUM, OpraHu3aLus u
IpoBeieHNuEe OMOJIOTMUYECKOro SKCIEPUMEHTA, BbIABUKEHHE T'MIIOTE3bI, BBISIBIIEHUE 3aBUCHMOCTH MEX/1Y UCCIIEAYyEeMbIMU BEJIMYMHAMU, OOBSICHEHUE
IIOJIyYEHHBIX PE3Yy/IbTaTOB, UCIOJIb30BaHHBIX HAYYHBIX TOHATHHI, TEOPUI U 3aKOHOB, YMEHHUE JEaTh BbIBObI HA OCHOBAaHUH ITOJTYYE€HHBIX
pE3YJIBTaTOB;



YMEHUE BBIJICNISATH CYIIECTBEHHbIE TPU3HAKH BUPYCOB, KJIETOK MPOKAPHUOT U DYKAPUOT, OJTHOKICTOUHBIX U MHOTOKJIETOYHBIX OPTraHU3MOB,
0COOEHHOCTH MPOIECCOB: 0OMEHA BEIIECTB M MTPEBPAILICHHS SHEPTHU B KJIETKE, (POTOCUHTE3a, IUIACTUUECKOTO U YHEPTreTHUECKOro 0OMeHa,
XeMOCHHTE3a, MUTO3a, MEH03a, OTUIOIOTBOPEHHUS, PA3MHOKEHU S, UHANBUIyaIbHOTO PAa3BUTHS OpraHu3Ma (OHTOTEHE3);

YMEHHE MPUMEHSTH TIOJYICHHBIC 3HAHUS 151 OOBSICHCHHS OMOJIOTHYECKUX MTPOLIECCOB M SIBJICHUH, JUTS PUHSTHS MPAKTUYSCKUX PEIICHUHN B
MTOBCETHEBHOM JKMU3HU C [ENIbI0 00ecTieyeHnst 0€30MaCHOCTH CBOETO 3/I0POBBS M 3I0POBbS OKPYKAIOMINX JIIOACH, COOIIOCHUS HOPM IPaMOTHOTO
MOBEJICHUS B OKPYXKAIOIICH IPUPOAHON Cpesie, MOHUMaHUE HE0OXOAMMOCTH HCTIOIb30BaHMS TOCTUKEHUN COBPEMEHHOM OUOIOTHU U OMOTEXHOJIOTHIA
JUISl PAalMOHAIIBHOTO TPUPOIOTIOIb30BaHUS,

YMCHUEC pCHIATE 3JICMCHTAPHBIC TCHETUYCCKUC 3a1a4i HAa MOHO- I[I/IFI/I6pI/II[HOG CKpCIIMBAHHUE, CHCTINICHHOC HACICAOBAHUC, COCTABIIATh CXCMbI
MOHOFI/I6pI/I)1HOFO CKpCIMBaHUA 1A TPCACKa3aHUs HACIICAOBAHUA IIPU3HAKOB Y OPraHU3MOB;

YMEHHE BBINIOJIHATH Ja00paTOPHBIE U PaKTUYECKUE pabOThI, COOI0IaTh MpaBuia Mpu paboTe ¢ y4eOHBIM U JJaOOpaTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTUYECKH OLIEHUBATh U MHTEPIPETUPOBATH HH(OPMALIHIO OMOJOTHYECKOTO COIEP KaHUS, BKIIOYAIOIIYIO [ICEBJOHAYYHbIE 3HAHUS U3
Pa3IMYHbBIX HCTOYHUKOB (CpeAcTBa MaccOBOM MH(OpPMAILINU, HAYYHO-[TOMYJISIPHBIE MaTepHalibl), STUHUECKUE aCIIEKThl COBPEMEHHBIX UCCIIEIOBaHU B
OMOJIOTHH, METUITUHE, OMOTEXHOJIOTUH;

YMEHHE Cc03/1aBaTh COOCTBEHHbIE MUCHbMEHHBIE U YCTHBIE COOOIIEeHNs, 0000111ast OMOIOTHYECKYI0 HH(OPMAIINIO U3 HECKOJIBKUX HCTOYHHUKOB, TPAMOTHO
WCIIOJIb30BaTh MOHATUHWHBIN anmapar OuOJIOTHH.

[IpenmeTHbIe pe3yapTaThl OCBOCHUS yueOHOTO MpenmeTa «buonorus» ¢ 11 Knacce NOKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTH 3HAHUI O MECTE U POJIM OMOJIOTUHU B CUCTEME HAyYHOTO 3HAHMSI €CTECTBEHHBIX HayK, B (GOPMUPOBAHUU COBPEMEHHOM
€CTECTBEHHO-HAYYHON KapTHHBI MUPA U HAYYHOT'O MUPOBO33PEHHUS, O BKJIa/Ie POCCUNUCKUX U 3apyOSKHBIX YUEHBIX-OMOJIOTOB B Pa3BUTHE OMOJIOTHH,
(YHKIIMOHATBHOM IPaMOTHOCTH YeJIOBEKa JIJIsl PEIICHHs] )KU3HEHHBIX 3a/1a4;

YMEHHE PacKpbIBaTh CO/IEPKaHNE OMOJOTMYECKUX TEPMUHOB U MOHATHI: BUJI, TOMYJSALUs, TeHO(MOH I, IBOJIIOLUS, ABMKYILIUE CHIIBI ((PaKTO pbl)
SBOJIIOIMH, TPUCTIOCOOICHHOCTh OPraHu3MOB, BUA000pa30BaHUE, SKOJIOrHUecKue (PaKTopbl, FIKOCUCTEMA, ITPOTYLIEHThI, KOHCYMEHTBI, PEAYLICHTHI,
L[eNU MUTAHUS, YKOJIOTUYECKasi MUpaMuia, OMOreoleHos, buocdepa;

YMEHHE U3Nlarath OHoJiorndeckue Teopuu (3Bosrormonnas teopust Y. JlapBruHa, CHHTeTHYECKasi TEOPUSI SBOJIOINH ), 3aKOHBI U 3aKOHOMEPHOCTH
(3apogasimeBoro cxojctBa K. M. bapa, uepenoBanus riaBHbIX HampaBieHuid u myteit sBostoruu A. H. CeBeprioBa, yuenus o 6uoctepe B. 1.
Bepnazckoro), onpeaensTh TpaHUIIbl UX TPUMEHUMOCTH K KUBBIM CHCTEMaM;

YMCHHC BJIAACTh MCTOAaMU HAYIHOT'O ITIO3HAHHWS B OMOJIOTHH: Ha6JHOI[eHI/Ie " OIIMCAHUNC JXUBBIX CUCTEM, ITPOLIECCOB U HBHGHHﬁ, opraHusanus u
IIPOBCACHUC OMOJIOTUYECKOTO OKCIICPUMCHTA, BBIZIBUKCHUC I'MIIOTE3bI, BBIABIICHUC 3aBUCUMOCTU MCKAY UCCIICAYEMbIMU BCIINUNHAMU, 00BsICHEHHE



MOJYYSHHBIX PE3YJIbTATOB, UCIOIb30BAHHBIX HAYYHBIX TOHATUHN, TEOPUI U 3aKOHOB, YMEHHE JIeNIaTh BHIBOJIbI HA OCHOBAHUU TOJIY4YE€HHBIX
pe3yJIbTaTOB;

YMEHUE BBIJCIATH CYLIECTBEHHBIC IPU3HAKU CTPOCHUS OMOJIOTHUECKUX 00BEKTOB: BUAOB, MOMYISALUMN, IIPOIYIIEHTOB, KOHCYMEHTOB, PEIYIICHTOB,
OMOTeOIIeHO30B M SKOCUCTEM, 0COOCHHOCTH MPOLIECCOB: HACIEACTBEHHON N3MEHYMBOCTH, €CTECTBEHHOTO 0TOOpa, BUA000pa30BaHHU,
MPUCIIOCOOJICHHOCTH OPraHU3MOB, ACHCTBHUS SKOJIOTUIECKUX (DAKTOPOB Ha OPraHMU3MBI, IEPEHOCA BEIIECTB U TIOTOKA YHEPTUU B IKOCHCTEMAX,
AQHTPOTIOTEHHBIX U3MEHEHHI B DKOCUCTEMAaX CBOEH MECTHOCTH, KPYrOBOPOTA BEIIECTB U OMOT€OXMMHYECKHX IIUKIOB B Onocdepe;

YMEHHUE TPUMEHSTH NOJTyYeHHBIC 3HAHUS U OOBSICHEHUS! OMOJIOTHYECKUX MTPOIIECCOB U SBJICHUH, JUIS IPUHATHS MPAKTHYECKUX PEIICHUH B
MTOBCEIHEBHOM JKM3HU C LIENbI0 00ecreueHus: 0€301MacHOCTH CBOET0 3/I0POBBS U 3/10POBbsI OKPYKAIOIINX JIF0/IeH, COOMI0AEHNS HOPM I'PaMOTHOTO
MOBEJICHUS B OKpYXKaroIlle NpUpOoAHOH cpefie, MOHUMaHHe He0OX0JUMOCTH UCIIOIb30BaHUS JOCTHXKEHUN COBPEMEHHOM OMOJIOTHU JIJIst
PalMOHAIBHOTO PHUPOJOIIOIB30BAHNS;

YMEHHE pelIaTh dIEMEHTapHbIE OMOJIOTHYECKHE 3a]]aul, COCTABIIATh CXEMBI ITEPEHOCA BEIIECTB M SHEPTHU B DKOCUCTEMaX (IeTIH ITUTaHUs);
YMEHHE BBINIOJIHATH Ja00paTOpHBIE U IPaKTUUECKUEe paboThl, COOII0IaTh MpaBUia Mpu padoTe ¢ yueOHbIM U Ja00PaTOPHBIM 000PYIOBaHHUEM;

YMCHHUEC KPUTHYCCKN OLICHUBATh U HHTCPIIPETUPOBATH I/IH(i)OpMaIII/IIO OHMOJIOTHYECKOTO COZCPIKAHNUA, BKITIOYAOIITYIO IICEBAOHAYYHBIC 3HAHUA N3
Pa3IMYHbIX HCTOYHUKOB (CpeACTBa MacCcOBOM MH(OPMAIINKU, HAYYHO-MTOMYJIIPHBIE MaTepHalibl), pACCMaTPUBATh I100aIbHbBIE SKOJIOTHUECKHe
poOJIEMBbI COBPEMEHHOCTH, (HOPMHUPOBATH 110 OTHOIIEHUIO K HUM COOCTBEHHYIO TMO3HUITHIO;

yYMEHHE C03/1aBaTh COOCTBEHHBIE TUCHMEHHBIE U YCTHBIE COOOIICHMS, 0000111as OMOJIOTHYECKYI0 HH(POPMAIIHIO U3 HECKOJIBKIUX HCTOYHUKOB, TPAMOTHO
WCIIOJIb30BaTh MOHATUWHBIN anmapar OUOJIOTHH.

TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoauvecTBo yacos
N m/m HaumeHoBaHue pa3iejioB U TeM JaexkTpoHHble (HUdpoBbHIE)
- NporpaMmsl Beero KonrposbHueie | [Ipakruyeckue o0pa3oBaTte/ibHbIE PeCypChl
padoThI padoThI
bubnuoreka
1 buonorus kak Hayka 2 0.5 LIOK https://m.edsoo.ru/7f41c292




bubmmoreka

2 KHBbIC CHCTEMbI H X OpraiH3aLiHs ! LIOK https://m.edso0.ru/7f41¢c292

3 XUMHUYECKUHN COCTAB U CTPOEHUE KIIETKU 8 1 bubmorexa
p LIOK https://m.edsoo.ru/7f41¢c292

4 Ku3Henesa TeIbHOCTh KIICTKH 6 bubmorexa
A LIOK https://m.edsoo.ru/7f41¢c292

5 PasMHOkeHNE 1 MTHAMBUAYAIbHOE 5 1 bubnuoreka
pa3BUTHE OPraHU3MOB LIOK https://m.edsoo.ru/7f41c292

6 HacnencrBeHHOCTh M1 KBMEHYMBOCTD 8 15 bubnuoteka
OpraHu3MOB ' IIOK https://m.edsoo.ru/7f41c292

7 Cenexuust oprannu3MoB. OCHOBBI 3 bubnuoteka
OMOTEXHOJIOTHH LIOK https://m.edsoo.ru/7f41c292

8 PezepBHoe Bpemst 1 bubmorexa
LIOK https://m.edsoo.ru/7f41c292

OBILIEE KOJIMYECTBO YACOB I1O 34 4

ITPOTPAMME




11 KJIACC

HaumenoBanue pa3xejioB U TEM

KoaudecTBo 4acoB

DJIeKTpOHHbIE (LI (POBbIE)

Ne n/n NMPOrpaMmblI Beero KonTpoabneie | [IpakTudeckne | oopasoBaTebHbIE PECYPCHI
padoThI padoThI
1 35 6 9 1 bubmmoteka
BOJIOTMOHHA DHOJOTHA LIOK https://m.edsoo.ru/7f41cc74
2 Bo3HUKHOBEHWE U Pa3BUTHE )KU3HU HA 9 1 05 bubnuoteka
3emiie ' LIOK https://m.edsoo.ru/7f41cc74
3 OpraHu3Mbl U OKpYy’KaroIas cpeaa 5 1 bubmorexa
P pyxaiotas cpe ITOK https://m.edsoo.ru/7f41cc74
bubnmmoreka
4 Coo0111ecTBa B SKOJOTMYECKHE CUCTEMBI 9 ITOK https://m.edsoo.ru/7fA1cc74
5 PesepBHOC Bpems 2 1 bubmmorexa
p p LIOK https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10 34 5 25

I[TPOTPAMME




IHOYPOYHOE IVTAHUPOBAHMUE

10 KJIACC
Jara DJIeKTPOHHBbIE HU(POBHIE
KoaM4ecTBO YaCOB HU3yUYeHus! o0pa3oBaTe/ibHbIE PecypcChl
Ne i/
I Tema ypoka
Konrpos IIpakTH4yeck
Bcero HEBIE
ue padoTsl
padoThI
bubanorexa
1 buonorus B cucreme Hayk 1 5.09 [IOK https://m.eds00.ru/863e6122 https://m.e
ds00.ru/863e632a
MeTo Bl ITO3HAHUS KUBOH
2| Nt denomsonane pasmranns | 1 05 |12.09 butmroteia
B P ' ' LIOK https://m.eds00.ru/863e6122
METOJIOB MPHU U3YYCHUU
OMOJIOTHYECKUX OOBEKTOB)
buonornueckue cucTeMsl,
3 MPOLECCHI X UX 1 19.09 Eubmiorexa
pol ' ITOK https://m.eds00.ru/863e6564
nzyuenue. Illpogopuenranus
4 XHUMHUYECKUI COCTaB KIETKH. 1 26.09 bubnunoreka
Bona u MuHepaibHbIE COJIN ' ITOK https://m.eds00.ru/863e674e
5 benku. CoctaB u cTpoeHue 1 310 bubnunoreka
0eIKoB ' IIOK https://m.edso0.ru/863e6b72




depMeHTbI — OHOJIOTHYECKHE
KaTanu3aropsl. JlJaboparopHas
pabota Ne 1 «M3yuyenue

bubmmoreka

6 KaTaJIMTHYECKON aKTHBHOCTHU 0.5 10.10 LIOK https://m.edso0.ru/863e6b72
(dhepMeHTOB (Ha MpUMepe aMuIIa3bl
WM KaTaiasbl)»
7 VYraesopl. JInmuasr 17.10 bubmorexa
AIpL A ' LIOK https://m.eds00.ru/863e6870
8 Hyxnennossie kucnotsl. ATO 24.10 bubmorexa
yeI JOTEL. ' LIOK https://m.edso0.ru/863e6d5¢
9 Hcropus u MeTO1bI N3y4EHHUS 711 bubnuoreka
kietku. Knerounas reopust ' LIOK https://m.edso00.ru/863e6e88
Knerka xak nenocrtHast >KuBas
10 14.11
cucTemMa
CrpoeHne syKapruOoTHYECKOU
kietku. JlaboparopHast pabota Ne
2 «M3y4yeHue cTpoeHUs KIETOK bubnuoteka
11 pacTeHuii, )KUBOTHBIX, TPHOOB U 0.5 21.11 LIOK https://m.edsoo.ru/863e6ff0 https://m.e
OakTepHii 1101 MUKPOCKOIIOM Ha dsoo.ru/863e716¢c
TOTOBBIX MHUKpOIIpEnapaTax u ux
OTIHCAHHE
12 OOMeH BelecTB Wik METab0Iu3M 28.11 bubmotexa
B ' IIOK https://m.eds00.ru/863e766¢
13 dotocuHTe3. XEMOCHHTE3 5.12 bubsmorexa
' ' IIOK https://m.edsoo.ru/863e7c98
14 DOHepreTuyeckuii oOMeH 12.12

bubaunoreka




LIOK https://m.edsoo.ru/863e7aae

JKM3HEeHHBIN TUKIT KIIETKU.
Henenue knetku. MuTos.

15 Jlaboparopuas pabora No 3 05 19.12 bubnmroreka
«Habmronenrne MuTO3a B KJIETKaX ' ' LIOK https://m.edso0.ru/863e7dc4
KOHYMKA KOpEIIKa JIyKa Ha
TOTOBBIX MUKPOIIpErapaTax»
KonTponbHas paboTa no teme
16 «XUMHYECKUI COCTaB U CTPOEHHUE 26.12 bubnuoteka
KieTKd. JKu3HenesreapH0CTh ' LIOK https://m.edso0.ru/863e796e
KIICTKI
buocunres O6enka. Peakmms
17 MaTPHYHOTO CHHTEe3a TpaHCaams 9.12 bubmmorexa
p PaHcIAl ' LIOK https://m.edso0.ru/863e796e
— OmocuHTe3 OeNKa
18 Hexnerounsie popMbl )KU3HU — 16.01 bubnuoteka
BUPYCHI ' [IOK https://m.edso0.ru/863e7540
DopMBbI pa3MHOKEHUS bubmotexa
19 o FI;HI/ISE/IOB 23..01 LIOK https://m.edso0.ru/863e81b6 https://m.e
p ds00.ru/863e831e
. bubnuoreka
20 Metios 30.01 IIOK https://m.edsoo.ru/863e7f4a
OO0pa3zoBaHue U pa3BUTHE
MTOJIOBBIX KJIETOK.
21 OmnonoTBopenue. JlaboparopHas 05 6.02 bubnuoreka

pabota Ne 4 «3yuenue cTpoeHus
MOJIOBBIX KJIETOK Ha TOTOBBIX
MHUKpOIpenaparax»

LIOK https://m.edsoo.ru/863e81b6




I/IH[[I/IBI/II[yaJIbHOC pa3BUTHUC

bubmmoreka

22 OpraHu3MOB 13.02 LIOK https://m.edso00.ru/863e8436
25 | nacnoncomcrmonntn 20.02 bubmioreia
el ' LIOK https://m.eds00.ru/863e86f2
W3MCHUHUBOCTH
3aKOHOMEPHOCTH HACIIEOBAHUS
24 MpU3HAaKOB. MOHOTHOpHIHOE 27.02 bubmorexa
P ) PHL ' LIOK https://m.eds00.ru/863e8878
CKpCIIUBAHHE
I
' LIOK https://m.edso0.ru/863e89a4
HaCJICJIOBAaHUS MPU3HAKOB
CuerieHHOE HacJIeJOBaHNe
npusHakoB. JlabopaTtopHas
26 | besymraron womempraoro 1 05 12.03 bubamorexa
pesy PHII ' ' LIOK https://m.edso00.ru/863e8c60
JTUTHOPUTHOTO CKPEIIUBAHUS Y
JpO30(HITBI HA TOTOBBIX
MHKpOIIpenapaTax»
27 T'enetruka noma. Hacienosanue 19.03 bubanoreka
[IPHU3HAKOB, CIEIUIEHHBIX C TI0JIOM ' ITOK https://m.eds00.ru/863e8c60
N3MeHYnBOCTbD.
HenacnencrBennas
M3MEHYUBOCTh. JJabopaTtopHas
28 pabota Ne 6. U3zyuenue 05 204 bubnuoreka

MO (UKAITTOHHON
U3MEHUYUBOCTH, IOCTPOCHUE
BAPUALIMOHHOTO PAAa U
BAPUALIMOHHON KPUBON»

LTIOK https://m.edsoo.ru/863e8efe




HacnenctBeHHast N3MEHYMBOCTD.

29 JlaboparopHuas pabota Ne 7. 1 05 9.04 bubnunoreka
«AHaNIHM3 MyTalMi y 1po30QHIIbI ' ' LIOK https://m.edso0.ru/863e8efe
Ha TOTOBBIX MHKPOTIPEIIapaTax»
30 'eneTtuka 1 16.04 bubnuoteka
yesoBeka. [Ipodopuentamus ' LIOK https://m.edso0.ru/863e8d78
PezepBnbiit ypok. KonTposibHas
31 pabora 1o Teme 1 23.04
«HacneacTBeHHOCTh 1
W3MEHYUBOCTh OPraHU3MOB)
32 Cenexius Kak HayKa ¥ TpoIiece 1 30.04 bubmmorexa
& YK porece. ' ITOK https://m.eds00.ru/863e9214
33 MeToabI M TOCTHKEHHS CEJIEKITNH 1 705 bubnuoreka
pacTeHU 1 )KUBOTHBIX ' LIOK https://m.edso0.ru/863e9214
34 buoTexHosorus kak oTpacib 1 1205 bubnuoteka
MIPOM3BOJICTBA ' LIOK https://m.edso00.ru/863e9336
OBIIEE KOJIMYECTBO YACOB I10 34 4

I[TPOTPAMME




11 KJIACC

KoaunuecTBo 4acos

Mara JJIeKTPOHHBbIE HU(PPOBHIE
Non/m | Tema ypoxa Beero Konrposnueie | [IpakTuyeckue | | usyyenusi | ooOpasoBaTesibHbIE Pecypehbl
padoThI padoThI
N bubnuoreka
1 IBOTIOIHA U METOTLI &€ H3YHCHHA 1 ITOK https://m.edsoo.ru/863ea20e
2 Hctopus pazBuTHs NpecTaBieHU 1 bubnuoteka
00 3BOJIFOLIH ITOK https://m.eds00.ru/863e9570
3 MuKposBOITIOIHUS 1 BH6HHOTeK_a
IIOK https://m.edsoo.ru/863e9cle
[Tomynsimus Kak IeMeHTapHast
€IMHULIA BUJIA ¥ SBOJIIOIIHH.
4 JlaGopaTopHas pabota Ne 1 1 0.5 bubsmorexa

«CpaBHEHHE BUJIOB 110
MOP(}OJIOTHIECKOMY KPUTEPUIO»

IIOK https://m.edso00.ru/863e99c6




JIBr>Kyiue cuiibl (3JIEMEHTapHBIC

bubmmoreka

> (baKTOpBI) IBOJIFOLIUN LIOK https://m.edsoo.ru/863e9da4
6 EctectBennslit 0T00p 1 €ro Gpopmbl bubmorexa
P p LIOK https://m.edso0.ru/863e9ed0
Pe3ynbTaTel 3BOIIOIMN:
MPHUCIIOCOOJICHHOCTh OPTaHU3MOB U
7 BHUJI000pa3oBanue. JlabopaTopHas 05 bubnuoreka
pabota Ne 2 «Onncanue ' LIOK https://m.edsoo.ru/863e9fde
MPUCIIOCOOIEHHOCTH OpraHu3Ma u
€€ OTHOCHUTEILHOTO XapaKTepa»
8 Hamnpasnenuns u nytu bubnuoreka
MaKpO3BOJTIOIUH LIOK https://m.edso0.ru/863e9cle
9 HeoOpaTumocTs 3BOITIONIAN
10 Hctopus xu3Hu Ha 3emiie U METObI
€€ N3y4YECHHUS
11 ['unoTe3sl MPOUCX0XKACHUS KU3HU Bbubanorexa
Ha 3emie ITOK https://m.eds00.ru/863ea5a6
12 PazBuTue *u3Hu Ha 3emMiie 10 Ipam bubnuoteka
U TIEpHOIaM IIOK https://m.edsoo.ru/863eabbe
OCHOBHBIE ATaIIbI BOJIIOIUU
PaCTUTENHHOTO U KUBOTHOTO MUDA.
13 [IpakTrueckas paborta Ne 1 05 bubnuoreka

«HSy‘IeHI/IC HCKOIIaCMbIX OCTAaTKOB
paCTCHI/Iﬁ H )KUBOTHBIX B
KOJIJICKIHUAX»

ITOK https://m.edsoo.ru/863ea8bc




CoBpemMeHHas cuctema

bubmmoreka

14 OPraHMHCeCKOTO MUPa. IBOION LIOK https://m.edsoo.ru/863ea48e
YyesioBeKa (aHTPOIOTEeHE3)
15 Kontponbnas padota Ne 1 bubmorexa
p p B LIOK https://m.edsoo.ru/863eac2c
16 JiBrokymmue cuibl (pakTopsl) bubnuoreka
aHTpOTIOreHe3a LIOK https://m.edso0.ru/863ead44
17 OcCHOBHBIE CTaJMH SBOJIOLUH
JelioBeKa
18 Yenoseueckue pacbl U IPUPOJIHbBIE bubnuoreka
aJiarTauy YeJI0BeKa LIOK https://m.eds00.ru/863eaea2
Peseprubrit ypok. O6001eHuE IO
19 TeMe «BO3HUKHOBEHHE U Pa3BUTHE
KU3HU Ha 3eMie»
DKOJIOTHS KaK
20
Hayka. [Ilpo¢opuenranus
21 Cpenbl 0OUTaHUS U SKOJIOTUYECKUE bubnuoreka
(baxTopsI LIOK https://m.edsoo.ru/863eafec
AbGuoTtuyeckue (HakTopsl.
JlaboparopHas pabota Ne 3.
«Mopdonornueckue 0COOCHHOCTH
. bubnuoreka
22 pacTeHui U3 pa3HbIX MECT 0.5

obutanusy. JlabopaTopHas pabora
Ne 4. «BnusiHue cBeTa Ha poCcT U
pa3BHUTHE YEPEHKOB KOJIECYCa)

IIOK https://m.edsoo.ru/863eb10e




bubmmoreka

23 buommieckue paxropo: LIOK https://m.edso0.ru/863eb348
DKOJIOTHYECKHE XapaKTEPUCTUKU
nomyssiun. [Ipaktunueckas padora
24 Ne 2 «IToncuér roTHOCTH 0.5
TIOMYJISIIIAE Pa3HBIX BUJIOB
pacTeHuin»
o5 Coo01ecTBa OpraHnu3MoB — bubnuoteka
OHOIIEHO3 ITOK https://m.edsoo.ru/863eb46a
26 DKOJIOTHYECKHE CUCTEMBI bubnuoteka
(9KOCHCTEMBI) LIOK https://m.edso0.ru/863eb46a
OcCHOBHBIE TIOKa3aTe]IN SKOCUCTEMBI.
27 DKOJIOTHYECKUE TTUPAMHUIBI bubmmorexa
a DAMHIBI. ITOK https://m.edsoo.ru/863eb5fa
CaoiictBa 3xocucteM. Cykueccus
28 [TpupoaHbIEe 5KOCUCTEMBI
29 AHTPOTIOT€HHBIE YKOCUCTEMBI
o |chers s
e, TipodpopuenTamus ITOK https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTH CYILIECTBOBAHUS bubnuoreka
ouochepsl [IOK https://m.edso0.ru/863ebd16
32 YenoseuecTBo B buochepe 3emiu
33 CocymiecTBoBaHM€e PUPOIBI U bubnuoreka

YCI0BCYCCTBA

IIOK https://m.edsoo.ru/863ebale




PesepsHbiil ypok. KonTposibHas
34 pabota Ne 2 o Teme «Coo0riecTBa 1
1 DKOJIOTHYECKHE CUCTEMBI»

OBIIEE KOJIMYECTBO YACOB I1O0

[TPOTPAMME 34

2.5

YYEBHO-METOANYECKOE OBECIIEHEHUE OBPA30BATEJIBHOI'O TPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 111 YYEHUKA

METOANYECKHUE MATEPUAJIBI V1A YUUTEJIA
buonorus B Tabnunax u cxemax. Coct. Onumenko A. B. — Cankr-IletepOypr, -mmocy, 2004.
Ko3snosa T.A., Kyaumenko B.C. buonorus B Tabnumax. 6-11 xmaccel: CnpaBounoe nocooue. - M: JIpoda, 2002.

MamonTtoB C. I'. buosiorus: CrnpaBounoe uzaanue. -M.: Beicmi. mk, 1992. -478 ¢

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

«Enunas xomtexkuus [uppossix O6pasosatensubix Pecypcosy (http://school-collection.edu.ru

http://bio.1september.ru
http://college.ru/biologiya/
http://www.eco.nw.ru
http://www.sbio.info
http://www.darwin.museum.ru







