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HOACHUTEJIBHAS 3AIINCKA

[lpu paspaboTke mporpaMmbl 1O OHOJOTHH TEOPETUYECKYIO OCHOBY JUIS
OmpejieNieHns TOAXO0I0B K (OPMHPOBAHUIO COJEp)KaHUA ydyeOHOro TmpeaMera
«buonorus»  coctaBwiM:  KoHUenTyaidbHble — nonoxenus ~PI'OC  COO o
B3aMMOOOYCIIOBIIEHHOCTH IEJIeH, COAepKaHUsl, PE3YyIbTaTOB 00y4eHUsI U TPeOOBAHUM K
YPOBHIO TOATOTOBKH BBITYCKHHUKOB, TIOJIOKEHUS OO0 OOIMMX LeIsIX M TMPHHIHUIAX,
XapaKTEepPU3YIOIIUX COBPEMEHHOE COCTOSTHUE CUCTEMBI CPEHEro 00111ero o0pa3oBaHus B
Poccuiickoit @enepanuu, a TakkKe MOJIOKEHUS O crelupuke ONoIoruu, e€ 3Ha4UeHUH B
MO3HAHUU XUBOUM MPHUPOJBI U 00ECIIEUEHUHU CYIIECTBOBAHUS YEJIOBEYECKOTO 0OOIECTBa.
CornacHO Ha3BaHHBIM IOJIOKEHUSIM, OMPEICNICHbl OCHOBHBIE (DYHKIIMU MPOTPAMMEI I10
OUMOJIOTHH U €€ CTPYKTYpA.

[IporpamMmma mo Ouosioruu Aa€T MPEJCTaBICHHE O IENsIX, 00 oOuiel cTpareruu
oOydeHHsl, BOCIIUTAHUS W PAa3BUTHA OOYYAIOIIUXCS CPEICTBAMHU Y4eOHOro mpeaMera
«buonorus», ompeznenser o0s3aTeNFHOEC TPEIMETHOE COACPIKAHUE, €r0 CTPYKTYPY,
pacmpe/enieHe o pasjiesiaM U TeMaM, PeKOMEHIyeMYI0 TTOCIIeIOBATEIbHOCTh U3yUEHUS
y4eOHOTro Marepuaiia ¢ y4ETOM MEKIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBS3EH, JIOTUKH
00pa30oBaTENIBHOIO MPOIIEcca, BO3PACTHBIX OCOOCHHOCTEH 00yUYaromuxcsl.

B mporpamme mo OWOJIOTMH TakXKe YYWUTHIBAIOTCS TPEOOBaHUS K IIAHUPYEMBIM
JUYHOCTHBIM, METANpPEAMETHBIM H TPEJAMETHBIM  pe3yiabTarTaM OOydYeHHs B
GbopMHUPOBaHUM OCHOBHBIX BHUIOB Yy4e€OHO-TIO3HABATEIHLHON JESITEIbHOCTH/y4eOHBIX
JEUCTBUM 00YJarOIIUXCS IO OCBOSHUIO COJIEPIKAHUS OUOJIOTHYECKOT0 00pa30BaHuUs.

B mporpamme mo Owmomormm (10-11 kmaccel, 0a30BBIi YpOBEHB) peaqn30BaH
OPUHLMII TPEEMCTBEHHOCTH B U3Y4YeHMHM Ouonoruu, Ojarogaps uyeMy B HeH
NPOCMaTPUBACTCS HANPaBICHHOCTh HA Pa3BUTHE 3HAHUMU, CBSI3aHHBIX C (POPMHPOBAHHEM
€CTeCTBEHHO-HAyYHOTO  MHPOBO33PCHUS, IEHHOCTHBIX  OpPHUEHTAMH  JIMYHOCTH,
HKOJIOTUYECKOTO MBIIIICHHS, IPEJCTaBICHUI O 3I0pOBOM 00pase KU3HH U OepeKHbIM
OTHOIIIEHUEM K OKpYyKarollel mnpupomHoi cpene. [loaToMy Hapsgy ¢ H3ydeHHEM
0011e0MOJIOTHYECKUX TEOPUH, a TaKKe 3HAHUM O CTPOEHUU JKUBBIX CHUCTEM DPAa3HOTO
paHra W CYIOIHOCTH OCHOBHBIX IPOTEKAIINX B HHUX MPOIECCOB B IMPOrpaMMe IO
OMOJIOTUHN yJIeJIEHO BHUMAaHHME HCIOJB30BAHUIO MOJYYEHHBIX 3HAHUM B MOBCEIHEBHOM
KU3HU JJIs1 PeIIeHUs] TPUKIIAIHBIX 3a/1a4, B TOM YHUCIIe: MPO(QUIAKTHKN HACIEICTBEHHBIX
3a00JIeBaHMl YeNIOBeKa, MEIUKO-TEHETUYECKOr0 KOHCYJIbTUPOBAaHUS, OOOCHOBaHUS
IKOJIOTUYECKH I1e7IeCO00pa3HOTO MOBEACHUS B OKPYKAIOIIEH MPUPOIHOHN Cpelie, aHaan3a
BIMSIHUS XO3SMCTBEHHOW JEATEIbHOCTH 4YEJIOBEKa Ha COCTOSIHME NPUPOIHBIX U
UCKYCCTBEHHBIX JKOCHUCTEM. YCHIICHWE BHHMAHUSA K TPUKIAIHOW HANpaBICHHOCTH
yuebHoro mpeamera «buonorus» NPOAMKTOBAHO HEOOXOIUMOCTHIO 00€cIeYeHUs
YCIIOBHM JUIsl PENICHHS OJHON M3 aKTyalbHBIX 3aJad IIKOJBHOTO OWOJIOTHYECKOTO
oOpa3oBaHus, KOTopas mpeamnojaracT (OopMUPOBAaHHE y OOYYaIOIIUXCS CIOCOOHOCTH
aIaTITUPOBATHCS K M3MEHEHHUSM JUHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MUDA.

buonoruss Ha ypoBHe cpenHero oomero oOpa3oBaHMsS 3aHUMAeT Ba)KHOE MECTO.
OHa oGecrnieunBaeT GOpMHUPOBAHKE Yy OOYUAOITUXCS TIPEACTABICHUN O HAYYHOU KapTHHE



MUpa, paclIMpsieT U 000011aeT 3HaHUS O )KUBOW MPUPOJIE, €€ OTIMUUTEIBHBIX TPU3HAKAX
— YpOBHEBOW OpraHu3alli ¥ HBOJIOIMH, CO3AAaET YCJIOBHS JIA: TMO3HAHUS 3aKOHOB
XKUBON NpHpoabl, (GOpMHUPOBAHUS (PYHKIIMOHATIBHOW I'PAaMOTHOCTH, HaBBIKOB 3JI0POBOTO
u Oe3omacHOro 0opasa KHU3HHU, SKOJOTUYECKOTO MBIILICHUS, [IEHHOCTHOTO OTHOIIEHUS K
JKUBOU IIPUPOJIE U YEIIOBEKY.

bonbiioe 3HaueHue OUONOTHS HMMEET TakKe Ui PEIIEHUS BOCIUTATEIbHBIX U
Pa3BUBAIOIINX 3aJa4y CpeAHEro oO0miero oOpa3oBaHMs, COIUATM3ALMHN OO0YJaIOIUXCS.
Nzydenne Ouosoruu obecrneunBaeT YCJIOBHS Uisi (OPMHUPOBAHUS HUHTEIUICKTYaJbHBIX,
KOMMYHHUKAallMOHHBIX W HMH(QOPMAIMOHHBIX HABBIKOB, JSCTETUYECKOW KYJBTYHI,
CIIOCOOCTBYET HWHTErpalid OMOJOTUYECKUX 3HAHUN C MPEJCTABICHUSIMH W3 JAPYTUX
y4e€OHBIX MPEAMETOB, B YAaCTHOCTH, (U3UKU, XUMUM U reorpapuu. HazpanHble
MOJIOXKEHUSI O TPeJHa3HaYeHUHN yueOHOro mpeaMera « buoaorusy» cocTaBmiid OCHOBY IS
ONpEJENIeHUs TOJAXO0J0B K OTOOpY U CTPYKTYpPUPOBaHHUIO €ro  COAepKaHus,
MPEJICTaBICHHOTO B MPOTpaMMe 10 OMOJIOTHH.

Ot6op conepxanusi yueOHoro mnpenmera «buonorusi» Ha 0a30BOM ypOBHE
OCYIIECTBJIEH C TMO3UIMI KyJIbTypOCOOOpPA3HOTO MOJX0J1a, B COOTBETCTBUU C KOTOPHIM
oOydaromuecss JOKHBI OCBOWUTh 3HAaHUS M YMEHUS, 3HaUMMble A1 (OPMUPOBAHUS
oOmieit KynbTyphl, OMpPENEeNsSIoONIe aJeKBaTHOE MOBEJCHHUE YelIOBEKa B OKpYIKarole
OPUPOJHON cpefle, BOCTPeOOBAaHHbIE B IOBCEJHEBHOM JKM3HM U MPAKTUUYECKOH
nesitenbHOCTH. Ocoboe MecTo B JTOM cuUcTeMe 3HaHUM 3aHUMAlOT  SJIEMEHTHI
COJIEp)KaHMsI, KOTOpbIE CIy’)KaT OCHOBOM i (OpMHUpPOBaHUS NPEICTaBICHUN O
COBPEMEHHON €CTECTBEHHO-HAYYHOW KapTHHE MHpa M IIEHHOCTHBIX OPHEHTAIMIX
JUYHOCTH, CIIOCOOCTBYIOIIMX T'YMaHU3alUU OMOJIOTHYECKOTO 00pa30BaHUsl.

CTpyKTypHpOBaHUE COJIEpKaHUsS yueOHOTrO MaTepHalia B mporpaMMe Mo OHOJIOTHU
OCYIIIECTBIICHO C YYE€TOM MPHOPUTETHOTO 3HAYEHUS 3HAHUN 00 OTJIMYUTEIbHBIX
OCOOCHHOCTSAX KUBOM TPUPONBI, O €€ YPOBHEBOW OpraHu3alvu W HBoIONUHA. B
COOTBETCTBUU C OTUM B CTPYKType yueOHoro mnpeamera «buonorus» BblIEICHBI
CIEyIOLIME COJEpKaTelbHble JHMHUM: «buosorns kak Hayka. MeToabl Hay4HOIO
no3HaHus», «Knerka kak Ouonormueckas cucrema», «OpraHu3zM Kak OHoIOruyeckas
cucreMa», «Cucrema W MHOrooOpazue OpraHHYECKOro MHUpa», «IBOJIOIUS KUBOU
IPUPOABI», « IKOCUCTEMBI U MPUCYIIUE UM 3aKOHOMEPHOCTHY.

Lenp n3ydyenus yueOHoro npenmera «buosiorus» Ha 6a30BOM ypOBHE — OBJIaICHUE
o0y4JaImMUMHCS 3HAHUSAMH O CTPYKTYPHO-(DYHKUHMOHAJIBHOM OpTraHM3alMi KUBBIX
CHUCTEM pAa3HOr0 paHra M NPUOOpPETeHHE YMEHUH HCIONb30BaTh ATH 3HAHUSA IS
IPaMOTHBIX JIEHCTBUI B OTHOIIEHUU OOBEKTOB KHBOW MPUPOJBI M PEIICHUS Pa3TUYHBIX
YKU3HEHHBIX MPOOIIEM.

JlocTmkenue 1enu u3ydeHus yaeoHoro npeamera «buonorus» Ha 6a30BoM ypoBHE
o0ecreynBaeTcs pelIeHUEM CIIEYIONINX 3a/1a4:

OCBOEHHE O0YYaIOIIUMUCS CUCTEMBI 3HAaHUI O OMOIOTMYECKUX TEOPHSIX, YUCHUSX,
3aKOHAX, 3aKOHOMEPHOCTSX, THUIOTe3aX, MpaBWiIaX, CIyXKalluX OCHOBOM s
(dbopMHUpOBaHHS TPEICTABICHUH O €CTECTBEHHO-HAYYHOM KapTHHE MHpPA, O METOAax
HAy4YHOTO MO3HAHUS, CTPOCHUU, MHOTO00pa3uu U OCOOCHHOCTSIX )KUBBIX CUCTEM Pa3HOTO



YPOBHSI OpPraHU3allUM, BBIAAIONIMXCA OTKPBITUSX W COBPEMEHHBIX MCCIEIOBAHMSX B
OMOJIOTHH;

¢opMupoBaHue y OOydyarolMXCsl MO3HABATEIbHBIX, HWHTEIUIEKTYAIbHBIX U
TBOPUYECKHUX CMOCOOHOCTEN B MPOIECCE aHaNM3a JAaHHBIX O MYyTSIX Pa3BUTUS B OMOJOTUU
Hay4HBIX B3IJISJ0B, MACH M MOAXOJOB K M3YUYEHHUIO JKUBBIX CHUCTEM Pa3HOrO YPOBHS
OpraHu3aluu;

CTaHOBJIEHUE y 00yYarommxcs o0mel KyiabTyphl, (PYHKINOHAIBHONW I'PaMOTHOCTH,
pa3BUTHE YMEHUN OOBSCHATH U OLICHUBATHh SBJICHUS OKPYXKAIOIIETO MHpa >KUBOU
MPUPOJIbI HA OCHOBAHUU 3HAHUM U OIBITA, OJYYCHHBIX MIPU U3YUECHUU OUOJIOTHH;

dbopmupoBanue y oOOydarolmuxcsi YMEHUHW  WUIIOCTPUPOBATh  3HAYEHUE
OMOJIOTUUECKUX 3HAHUW B MPAKTHUYECKON JIESITEIIbHOCTH 4YEJIOBEKa, pPa3BUTHU
COBPEMEHHBIX MEUIIMHCKUX TEXHOJIOTHI U arpoOMOTEXHOIOTUH;

BOCIIUTaHHE YOEKIEHHOCTH B BO3MOXKHOCTH IIO3HAHUS YEJIOBEKOM >KHBOU
PUPO/IBI, HEOOXOIUMOCTH OEpPEKHOTO OTHOIICHUS K HEel, COOIO/IEHUS STUYECKUX HOPM
MIPU TIPOBEICHUH OMOJIOTUUECKUX UCCIICIOBAHMIA;

OCO3HAHHME IICHHOCTH OWOJOTMYECKMX 3HAHWW JJIs TIOBBIINICHUS  YPOBHS
AKOJOTUYECKOU KYJIbTYPHI, JUIs1 GOPMHUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

NPUMEHEHHE NPHOOPETEHHBIX 3HAHUW W YMEHUN B TOBCEIHEBHOM >KU3HH IS
OLICHKU TMOCJEACTBUM CBOEH MAEATEIbHOCTH [0 OTHOIIEHUIO K OKpY’Kalolleh cpene,
cOOCTBEHHOMY  3/I0pOBBIO, OOOCHOBaHHME U COONIOJEHHE Mep MPOPHUIAKTUKU
3a00JIeBaHMI.

B cucreme cpennero oOmiero o6pasoBanusi «buonorus», usydaemas Ha 0a30BOM
YpOBHE, SBIsE€TCS OO0S3aTEIbHBIM YYEOHBIM TMPEIMETOM, BXOJAIIMM B COCTaB
npeaIMeTHOH o0sactu «EcTecTBeHHO-HAyYHBIE IPEAMETHD.

Jns u3ydeHus: Omoyiorud Ha 0a30BOM YpPOBHE CPEAHEr0 OO0IIero oOpa3oBaHMS
otBoautcs 68 yacos: B 10 kiacce — 34 vaca (1 yac B Hegento), B 11 knacce — 34 yaca (1
4yac B HEJENIO).



COJAEPKAHUE OBYYEHUA
10 KJTACC

Tema 1. buoJsiorusi kKak Hayka.

buonorust xkak Hayka. CBsA3b OHOJIOTHH C OOIIECTBEHHBIMHU, TEXHUYECKUMH U
JIPYTUMH €CTECTBEHHBIMH HayKaMmu, ¢uinocoduel, STUKON, SCTETUKON U mpaBoM. Poib
Oouonorun B (OPMHUPOBAHMU COBPEMEHHOW HayyHOM KapTuHbl wMupa. Cucrema
OMOJIOTHYECKUX HAYK.

Meroabl TO3HAHUS >KUBOM MOpUpOAbl (HAOIIOJEHUE, HIKCIEPUMEHT, OIMCaHUE,
U3MepeHue, Kiaccupukaius, MoIeTUpOBaHNe, CTATUCTHYECKAst 00paboTKa TaHHBIX).

JdeMoHcTpauum:

[TopTpetsr: Y. Hapsun, I'. Menaens, H. K. Konbuos, /[[x. Yorcon u @. Kpuk.

Tabnuue! u cxembl: «MeTObI MO3HAHUS KUBON IPUPOJIBI».

JlaGopaTopHble M MpaKTHYEeCKHEe PadoThI:

[TpakTueckas padora Ne 1. «Mcnonb3oBaHue pa3auyHbIX METOAOB MPU U3YUYEHUU
OMOIOTUYECKIX 0OBEKTOBY.

Tema 2. JKuBble CHCTEMBI M UX OPraHU3aIMs.

Kusbie cuctembl (OMOCHCTEMBI) KakK TpeaMeT wu3ydeHus Ouosoruu. OTianuue
JKUBBIX CUCTEM OT HEOPTaHUYECKON TPUPO/IBI.

CpoiicTBa OMocucTeM MU HUX pa3HOOOpaszwe. YPOBHH OpTraHHU3aIMU OHOCUCTEM:
MOJIEKYJIAPHBIM, KJIETOYHBIM, TKAHEBBIM, OPraHU3MEHHBIN, MOMYJAIMOHHO-BUIOBOM,
AKOCHUCTEMHBIN (OMOTEOIIEHOTHYECKHH ), OMOC(EepHBIH.

JdeMoHcTpauum:

Tabnuiel 1 cxembl: «OCHOBHBIE TIPU3HAKHU KU3HWY», « Y POBHU OpTraHU3AINU KUBOU
TIPUPOJIBI.

O6opynoBanue: Mojienb Mosiekybl JIHK.

Tema 3. XuMu4ecknii COCTAB M CTPOEHHE KJIETKH.

XUMUYECKUN COCTaB  KJIETKU. XHUMHYECKHE DJIEMEHTBI: MaKpOXJIEMEHTHI,
MHUKpPO3JIEeMEHTHI. Boga n MuHepaibHbIe BEIIECTRA.

@OyHKIMU BOJIbI U MUHEPAIIbHBIX BELIECTB B KieTKe. [loanepxanue 0CMOTHYECKOTO
OanaHca.

benku. CoctaB u cTpoeHHe O€NKOB. AMHHOKHCIOTBI — MOHOMEPHI OEIIKOB.
He3zameHuMble W 3aMEHUMBIE AMHUHOKHCIOTHI. AMHUHOKHCIOTHBIA COCTaB. Y POBHHU
CTPYKTYpPBI OEJIKOBOW MOJIEKYJbI (IIE€pBUYHASI, BTOpUYHAS, TPETUYHAS W YETBEPTUYHAS
CTPYKTypa). XuMudeckue cBoiicTBa 0enakoB. buonornueckue GpyHkuuu O0eiaKos.

depMeHTh — Ouonormueckne katanu3aTopbl. CTpoeHHe ¢(epMeHTa: aKTUBHBIN
HeHTp, cyOcTpaTtHas cneuuduuHocts. Kopepmentsl. Butamunbl. Otianuus pepMeHTOB
OT HEOPTraHUYECKUX KaTalIn3aTOPOB.

VYrineBoasl: MOHOcaxapuabl (TJIFOKO3a, pubo3a U JIe30KCHpu003a), Tucaxapuibl
(caxaposa, 1aKTO3a) ¥ MoJrucaxapuabl (KpaxMal, TIIMKOTeH, 1eJTi0a03a). buomornueckue
(GyHKINU yTIEBOAOB.



Jlunuaer: Tpurauuepu b, Gochomunuabl, CTepouasl. [ uapopunsHO-TUIPOPOOHBIE
cBoiictBa. buonornyeckue ¢yHkuuu nunuaoB. CpaBHEHHE VYIIEBOAOB, OEIKOB U
JIMIHAIOB KaK UICTOYHUKOB SHEPTHH.

Hyxneunosbie kucnotel: JJHK u PHK. Hykieoruapl — MOHOMEpBI HYKJIEMHOBBIX
kucnot. Crpoenne u ¢pynkuuu JJHK. Crpoenune u pynkuuun PHK. Buast PHK. ATO:
CTpOEHUE U (PYHKIIHH.

[urtomorust — Hayka o kierke. Knerounast Teopust — npumep B3aUMOACHCTBUS U
U (aKTOB B HAYYHOM MO3HAHUHU. MeTO/Ibl U3YUYEeHUS KIIETKH.

Knerka kak nenoctHas skuBas cucrema. OOLue NpHU3HAKU KIETOK: 3aMKHYTas
HapyxHas MeMmOpana, mojiekynsl JIHK kak renernueckwii ammapar, cucteMa CHHTE3a
Oenka.

Tunel KIETOK: 3yKapuoTHUecKass U mpokapuoTudeckas. OcCOOEHHOCTU CTPOCHUS
npokapuoTrueckoil kierku. Kimerounas crenka O6akrepuil. CTpoeHHE HYKapUOTHUECKOM
kJeTkd. OCHOBHBIC OTIIMYUS PACTUTEIHLHOM, dKUBOTHON U TPUOHOM KIIETKH.

[ToBEpXHOCTHBIE CTPYKTYpbl KIETOK — KIETOYHAs CTEHKA, TJIUKOKAJIHUKC, HUX
byakuun. Ilnasmarudeckas memOpana, e€ cBoiicTBa W (pyHkiuu. lluTtommasma u e
opranouasl. OmgHomeMOpanubsie opranouasl kierku: OIIC, ammapar [Nonbmxw,
mu3ocoMbl.  [lomyaBTOHOMHBIE  OpraHOWAbl  KIETKU: MHUTOXOHJPUHU,  IUIACTHIBL.
[IpoucxoxaeHue MUTOXOHAPUM U iacTull. Buasl miactua. HememOpaHHbIE OpraHOU b
KJIETKUA: PUOOCOMBI, KJIETOYHBIA IEHTpP, HEHTPHOIH, PECHUYKH, XIYTUKH. DYHKIUU
OPraHoOMJIOB KIIETKU. BrirroueHus.

SAnpo — perynsaropHslid 1eHTp kietku. CTpoeHue sapa: suepHas o000JI0uKa,
KapHoIuia3mMa, XpOMaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BelIecTB B KIIETKE.

JleMoHCTpaunm:

[Toptpetsr: A. JleBenryk, P. T'yk, T. IlIBann, M. Ilneiinen, P. Bupxos, JIx.
Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®@pankinn, K. M. bap.

Jwnarpammel: «PacnpenerneHue XMMHYECKUX 3JIEMEHTOB B HEKHBOW IIPUPOIEY,
«Pacnpenenenne XuMHYECKUX SJIEMEHTOB B JKUBOW MPUPOIE».

Tabnmuuet u  cxembl: «llepumomuueckas TabmUIa XUMUYECKUX DIEMEHTOBY,
«CTtpoeHune MoJekyinbl Boabl», «buocunTes Oenkay, «CTpoeHHe MOJEKYJbl OeiKay,
«Ctpoenue pepmenrtay, «Hykmennossie kuciaotel. JIHK», «Ctpoenne monekynsr ATDy,
«CTpoeHME JYKApUOTUYECKOW KIETKN», «CTpoeHne XUBOTHON KieTkn», «CTpoeHue
pacTUTENbHON KIETKW», «CTpPOEHHE MNPOKAPUOTUYECKOM KIeTKn», «CTpoeHue sapa
KJIETKUY, « YTIIEBOABIY, «JIUIIUIBIY.

OOopynoBaHue: CBETOBOM MHKPOCKON, OOOpyIOBaHHWE IS  TPOBEIACHHS
HAOIIOICHNH, U3MEPEHUH, IKCIEPUMEHTOB, MUKPOIIPETIAPAThI PACTUTEIIBHBIX, JKUBOTHBIX
1 OaKkTepuaIbHBIX KIETOK.

JlaGopaTopHble M NpaKTHYeCKHe PadoThI:

JlaGopartopnas pabora Ne 1. «M3ydeHne KaTaJIuTUYECKOW aKTUBHOCTH (PEPMEHTOB
(Ha mpuMepe aMusa3bl WK KaTajaasbl)».

JlaGopartopnas padota Ne 2. «M3yueHue cTpoeHUs: KJIETOK PacTECHUM, )KUBOTHBIX U
OakTepuil Mo MUKPOCKOIIOM Ha TOTOBBIX MUKPOMpENapaTax u UX OMUCAHUE.



Tema 4. ) KusHenaeaTeIbHOCTh KJIETKH.

OOMeH BemiecTB, WJIM MeTa0OoMM3M. AcCUMWIIIUSA (TUTAaCTUYECKUM OOMEH) |
TUCCUMWIIALIMS  (SHEpPreTUYeCKuid oOMEeH) — JBE CTOPOHBI E€IUHOTO Mpolecca
MeTabonu3Ma. Poib 3aKOHOB COXpaHEHHs] BEUIECTB W DSHEPrMM B I[OHUMAaHUU
MeTaboIn3Ma.

Tunsl oOMeHa BemiecTB: aBTOTpOGHBIM U rerepoTpodHblid. Poiabs depmeHTOB B
0oOMeHe BEIIECTB U MPEBPAIEHUN SHEPTUH B KIIETKE.

®ortocunte3. CeroBast U TeMHOBas (a3bl porocunre3a. Peakuun ¢GorocuHTE3a.
DddexTuBHOCT PoTOcUHTE3a. 3HAUCHUE (HOTOCUHTE3A AJIs KU3HU Ha 3emie. BiusHue
yCIIOBUM cpelbl Ha (OTOCHHTE3 M CHOCOOBI TOBBIIMICHUS €ro MPOJYKTUBHOCTH Y
KYJIbTYPHBIX PaCTCHUI.

XeMocuHTe3. XeMOCHUHTE3UpYIollue 0akTepruu. 3HaYeHUE XeMOCHUHTEe3a ISl dKU3HU
Ha 3emJie.

DHepreTuueckuii 0oOMEH B KJETKe. PaciuernsieHue BeHIeCTB, BBIJACICHUE U
AKKyMYyJIUPOBAaHUE SHEPrUU B KIETKE. JTalbl JHEpPreTudeckoro oOMeHa. [nmkonus.
bpoxenue wu ero Buupl. KucnopomHoe oxucieHue, WIA KIETOYHOE JbIXaHUE.
OxucnutenbHoe pochopunupoBanre. IPPEKTUBHOCTh IHEPIrETHUECKOTO0 OOMEHA.

Peakiuu matpuyHoro cuHTe3a. I'eHetndeckas nHpopmanus u JJHK. Peammsanus
reHeTuueckoi wuHpopManuu B KieTke. [‘eHeTMueckwii KOA UM €ro CBOWCTBA.
Tpanckpurnuusa — matpuunblii cunte3 PHK. Tpancasius — OuocunTe3 Oenka. DTarmbl
TpaHcasauuu. KoaupoBanne aMuHoKucioT. Posib pubocom B OnocuHTe3e Oernka.

Hexknerounsie ¢opMmbl xu3Hu — BHpychl. Mcropuss otkpeiTus BupycoB (/. .
NBanoBckuit). OCOOEHHOCTH CTPOCHHUS M KU3HEHHOTO ITMKJIa BUPYCcOB. bakrtepuodaru.
bone3nn pacreHuil, KUBOTHBIX U YEJIOBEKAa, BbI3bIBa€Mble BHpycaMu. Bupyc
umMMmyHo epunurta yenoseka (BUY) — BozOyaurens CIIM/{a. OGpaTHast TpaHCKpUILIKS,
peBeprasa u uHTerpasa. [IpodunakTiuka pacnpocTpaHeHus: BUPYCHBIX 3a00IeBaHUI.

JleMoHCTpaum:

[Toptpetsr: H. K. Konbuos, /1. . UBanosckui, K. A. Tumupsizes.

Tabmumpelt u cxembl: «Tunel mnutanus», «Mertabonusm», «MUTOXOHIPUSY,
«OHepreTudeckuii  oOMeH», «Ximopormact», «®DorocunTe3y, «Crtpoenme JIHK»,
«CTtpoenne M (yHKUMOHUpOBaHUE TeHa», «CuHTe3 Oenkay, «l eHeTH4YecKuil Komy,
«Bupyce», «bakrepuodarm», «Ctpoenne u xkuszHeHHbI 1wkn Bupyca CIIN/a,
oaxtepuodara», «Pemnukarus JHK».

O6GopynoBanue: Moaenu-amminkanun «Yasoenne JIHK wu  tpaHcKpumimsy,
«buocunres 6enkay, «CTpoeHne KIETKN», MOJIeab CTpyKTyphl JTHK.

Tema S. PazMHoOKeHHe U MHAMBUAYAJIbHOE Pa3BUTHE OPraHU3MOB.

Knerounslil 1iuKi, Wian >KM3HEHHBIN UK kieTku. MaTepdasa u murtos. [Ipomeccsr,
nporekaromue B uHTepdasze. Pernmkanmss — peakmus marpuyHoro cuHrte3a JIHK.
CrtpoeHre XpoMOCOM. XPOMOCOMHBIN Ha0Op — KapuoTuil. JIUMIONAHBIA U TarIONIHBIN
XpPOMOCOMHBIE HaOopbl. Xpomatuiabl. lluTonormdeckue OCHOBBI PA3MHOXKEHUS H
WHJMBU1yaIbHOTO Pa3BUTHUSI OPraHU3MOB.

Henenne knetkn — muto3. Craaum mutosa. IIpoieccel, mpoucxoasinne Ha pa3HbIX
CTaJUsIX MUTO3a. bUOIOrMYeCcKnii CMBICI MUTO3A.



[Tporpammupyemasi TuOeib KIETKH — allONTO3.

®opmbl  pa3MHOXKEHHSI OpPraHu3MoB: Oecrosioe W monoBoe. Buaesl Gecrnosnoro
pa3MHOXXEHHMSI:  JIEJICHHE  HaJBOE, I[IOYKOBAaHME OJHO- W  MHOIOKJIETOYHBIX,
cropooOpa3oBaHHe, BereTaTUBHOE pa3MHOXKeHHe. VICKycCTBeHHOE KIIOHMpOBaHUE
OpPraHU3MOB, €70 3HAYEHHE JIJISl CEJIEKIIUH.

[TonoBoe pa3MHOXEHUE, €T0 OTINYUS OT OECIONOrO.

Metioz. Craaun wmeiosza. [lporecchl, mpoucxonsdiiue Ha CTaaAusIX Meio3a.
[loBenenue xpomocom B meio3e. Kpoccunrosep. buonormyeckuii cMpICI U 3HAU€HUE
Meno3a.

['ametorene3 — mpoiiecc 00pa3oBaHMs MOJIOBBIX KJIETOK y >KMBOTHBIX. [lojoBble
JKeJe3bl: CEMEHHUKM M SIMYHUKU. OOpa3oBaHME M Pa3BUTHUE IOJIOBBIX KIETOK — I'aMeT
(cmiepmaTo3ou, SANILIEKIETKa) — cliepMaToreHes u oBoreHe3. OCOOEHHOCTH CTPOCHUS
AWLIEKJIETOK U ciepMaro3ouaoB. OmiogorBopenue. [lapreHorenes.

WHauBuayanpHOE  pa3BUTHE (oHTOTEHE3). OMOpHOHAIBbHOE  pa3BHUTHE
(oMOpuorene3). Ortanbl AMOPUOHAIBHOIO PA3BUTHS Yy TO3BOHOYHBIX IKUBOTHBIX:
npoOJieHue, racTpyisiius, opraHorese3. IlocTaomOpuoHambHOE pa3BuTHE. THIBI
MOCTAIMOPUOHATILHOTO Pa3BUTHUSA: MPAMOE, HETpAMOe (JTUYMHOUYHOE). BrnusHue cpenbl Ha
pa3BUTHE OPTraHU3MOB, (AKTOPHI, CIOCOOHBIE BHI3BIBATH BPOXKAEHHBIC YPOJICTBA.

Poct n pa3Butne pacrennii. OHTOT€HE3 HBETKOBOI'O PACTEHHS: CTPOCHUE CEMEHH,
CTaJu Pa3BUTHSL.

JdeMoHcTpauum:

Tabmuuet u  cxeMbl: «®OpMbI  pa3MHOXKEHHS  OpPraHu3MoBy», «JlBoitHOe
OTUIOJJOTBOPEHHE Y ILIBETKOBBIX pacTeHUil», «BereratnBHOE pa3MHOXKEHHE PACTEHUID,
«/lenenne kietrku Oaktepuit», «CTpoeHHE TOIOBBIX KIETOK», «CTpOEHHE XPOMOCOMBDY,
«Knerounsi mukny, «Pemmukauus JHK», «Murtosy, «Meito3y», «IIpsmoe u Henpsimoe
pazBuTue», «l'ameToreHes y MIEKONUTAIONIMX U 4YeloBeKa», «OCHOBHbIE CTaauu
OHTOTEHE3a.

Ob6opynoBanue: MHUKPOCKOTI, MUKpOIpenapaThl «CnepMaTo3ousl
MJIEKOMHUTAIOIIETO», «SlinekneTka wiekonuratomero», «Kapruokunes B KieTkax
KOpeIlIKka JiyKa», MarHuTHas MoJejb-anruukanus «Jlenenue knetkw», moxaens JIHK,
MojieTb MeTada3HON XPOMOCOMBI.

JlaGopaTopHble M MpaKTHYEeCKHe PadoThI:

JlaGopartopnas pabota Ne 3. «HaGmroneHrne MuTo3a B KJIETKaX KOHYMKA KOPEIIKa
JyKa Ha TOTOBBIX MUKpOIIpenaparax.

JlaGoparopras pabora Ne 4. «V3ydyeHHEe CTPOCHHS TOJOBBIX KJIETOK HAa TOTOBBIX
MUKpOTpernapaTax.

Tema 6. HaciiencTBEHHOCTh M H3MEHYUBOCTH OPraHU3MOB.

[Ipeamer u 3amaum reHeTHKU. VIcTopus pa3BuUTHUs TeHETHKU. Ponb muTosoruu u
HAMOpPHOJIOTHH B CTAHOBIICHUW TE€HETHKU. BKIag poccHiCKUX M 3apyOeKHBIX yUEHBIX B
pa3BUTHE TEHETUKH. METOMbl TEeHETHKU (THOPUIOJIOTHYSCKUM, IUTOTCHETUUYECKUM,
MOJIEKYJISIpHO-TeHeTHYeCKUil). (OCHOBHBIE TE€HETHYECKUE TOHATUSA. | eHeTuyeckas
CUMBOJIMKA, HCTIONIb3yeMasi B CXeMaxX CKpeIUBaHMi.



3aKOHOMEPHOCTH HAacJIEOBaHUS IPU3HAKOB, YyCTaHOBJIEeHHble [. Menzaenem.
MoHorubpuaHoe ckpeuBaHue. 3aKOH €JUHO-00pa3usi TMOpHUIOB MEPBOrO MOKOJIEHHUS.
[TpaBuiio JoMHHHMpPOBaHUA. 3aKOH pacIlEIUIEHUs] MPU3HAKOB. ['MIoTE3a YMCTOTHI raMerT.
[TostHOE ¥ HEMOIHOE JOMUHHUPOBAHHUE.

JuruOpuiHoe CcKpeluMBaHUE. 3aKOH HE3aBUCHMOIO HACIEAOBAHMS IPHU3HAKOB.
[luTorenernueckre  OCHOBbI ~ JUTMOPUIHOIO  CKpEIMBaHUSA.  AHalM3UpYlOllee
cKpemuBaHue. lcnosnb30BaHWE aHAMM3UPYIOIIETO CKPELIIMBAHMS I OIPEACIICHUS
TeHOTHUIIa 0COOH.

CuernieHHoe HacnefoBaHue npu3HakoB. Pabora T. Moprana mo cuenjieHHOMY
HacJleI0BaHUIO reHoB. Hapylenue crerieHns reHoB B pe3yJIbTaTe KPOCCUHIOBEPA.

XpOMOCOMHasi TEOpHsI HACJIEACTBEHHOCTH. | e HETUUECKNE KapTHI.

['enetnka mnoma. XpOMOCOMHOE OIpENENeHHe Iosa. AyTOCOMBI M IIOJOBBIE
XpOMOCOMBI. ['oMOraMeTHsle U reTeporaMeTHble Opraiu3Msl. HacnenoBanue npusHakos,
CLEIUICHHBIX C IIOJIOM.

N3meHunBoCTh. BUbl N3MEHUNBOCTH: HEHACIEACTBCHHAS U HACIEACTBeHHAs. Pob
cpelbl B HEHACJIEICTBEHHOW HW3MEHYMBOCTU. XapaKTepUCTUKA MOAU(PHUKAIIMOHHON
W3MEHYMBOCTH. BapuanuoHHBI psAx W BapuannoHHas Kpusas. Hopma peakiuun
npusHaka. KoanuecTBeHHbIE U KaUECTBEHHBIE IPU3HAKN U UX HOpMa peakuuu. CBoilcTBa
MOIU(PUKATUNOHHON U3MEHUNUBOCTH.

HacneactBenHasi, wWiIM  TE€HOTUIIMYECKas, W3MEHYMBOCTb. KomOuHaTHBHAS
M3MEHYUBOCTh. Mel03 M MOJ0BOW MpOLEcC — OCHOBa KOMOWHATUBHON M3MEHYHBOCTH.
Myrtanuonnass u3MeH4YMBOCTh. Kitaccmdukanuss MyTanuil: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. YacTtoTa W OpUYMHBI MyTauuidl. MyrtareHHsle (axkTopbel. 3aKoH
rOMOJIOTMYECKHX PSIIOB B HacieAcTBEHHON n3MeHunsocty H. 1. BaBuosa.

BresnepHas Hacne1CTBEHHOCTh U U3MEHUYUBOCTD.

I'eneruka yenoBeka. Kapuorumn yenoBeka. OCHOBHBIE METO/bI T€HETUKH YEJIOBEKA!
reHEeaJIOTUYeCKil, OJIM3HEIOBBIN, IUTOTCHETUYECKUM, OMOXUMUUECKUN, MOJEKYISIPHO-
TCHETUYCCKUM. CoBpeMeHHOe OIIPELICIICHUE TEHOTHIIA: IIOJIHOTEHOMHOE
CEKBCHUPOBAHHE, TI'E€HOTUIMUPOBAHHWE, B TOM uyuciae ¢ nomomplo [I{P-ananu3a.
HacnencrBennsie 3a001€BaHus YEI0BEKaA: T€HHBIE 00JIE3HU, 00JE€3HU C HACIEACTBEHHOM
IPEeIPaclo0oKeHHOCThIO, XpOMOCOMHBIE Oosie3HH. ComaThyeckue M TI'eHepaTHBHbIE
mytaiui. CTBOJIOBBIE KIETKH. [IpuHIMNBI 3710poBOro oOpas3a »U3HHU, AMArHOCTHKH,
npoQUIAKTUKK M JIEYEHUST TIeHETHMYeCcKHMX  Oosie3Hel. Menuko-reHeTHuecKoe
KOHCYJIbTUPOBAaHHME. 3HAYEHUE MEIMLMHCKONW T'€HETUKHU B MPEJOTBPALICHUU U JICUCHUU
IeHEeTUYECKUX 3a00JIeBaHN YeTIOBEKa.

JleMoHCTpaLHu:

[Toptpetsl: I'. Mengens, T. Mopran, I'. ne ®pus, C. C. Yersepukos, H. B.
Tumodeen-Pecosckui, H. 1. BaBuios.

Tabauubr U cxembl: «MOHOTHMOPUIHOE CKpEIIMBAHHWE W €ro HMUTOTEHETHYECKas
OCHOBa», «3aKOH pPacUICIUICHUS U €ro LUTOIC€HETUYECKas OCHOBA», «3aKOH YHMCTOTHI
ramet», «JurnbpuaHoe ckpemuBaHue», «lluTonornyeckue OCHOBBI JTUTHOPUIHOTO
CKpemuBanusy, «Menosy, «B3auMoiencTBrue auieibHbIX T€HOBY, «[ eHeTnueckne KapThl
pacTeHMil, JKMBOTHBIX U  4ejnoBeka», «l'eHeTnka mona», «3aKOHOMEPHOCTHU



HacJeAO0BaHUs, CLEIUIEHHOTO ¢ MoJoM», «KapuoTumsl 4enoBeka U KUBOTHBIX», «Bubl
U3MEHYUBOCTHY, «MoaudukanuonHas U3MEHYUMBOCTHY», «HacnenoBanue pesyc-
¢dakropa», «['eHeTnka rpynn KpoBu», « MyTallMOHHAs: U3MEHUMUBOCTBY.

O6opynoBanue:  MoJeNHU-ammIuKauud  «MOHOTHOpUIHOE  CKpEIIMBaHHUEY,
«Henonnoe nomuHupoBanue», «lurnOpuanoe ckpemuBanuey, «llepekpéct xpomocomy,
MUKpPOCKON U MHUKpompemnapaT «Jlpo3zoduna» (Hopma, myTanuud (OpMbI KPBUIbEB U
OKpacku Tena), repdbapuii «I'opox moceBHOW».

JlaGopaTopHble M NpaKTHYeCcKHe padoOThI:

Jlaboparopnass pabGota Ne 5. «3ydyeHue pe3ylbTaTOB MOHOTHOPUIIHOTO U
JUTHOPHUIHOTO CKPEIIMBAHUS y IPO30(UIIBI Ha TOTOBBIX MUKpOTMpErapaTaxy.

JlaGoparopnast pabora Ne 6. «M3yueHue MoOAMPUKAITMOHHON H3MEHYUBOCTH,
MIOCTPOEHUE BapUAILMOHHOTO PsIIa U BApUAIITMOHHON KPUBOI».

Jlaboparopnast pabora Ne 7. «AHanu3 MyTauuii y Apo30uiibl Ha TOTOBBIX
MUKpOIIpEenapaTax.

[Ipaxktuueckas pabota Ne 2. «CocTaBieHre U aHAIU3 POJIOCTOBHBIX YEJIOBEKaAY.

Tema 7. Cenexkuusi opranu3MoB. OCHOBbI OMOTEXHOJIOTHH.

Ceneknus Kak HayKa M MPOLECC. 3apOKACHUE CEICKINHA U TOMECTUKALUA. Y YCHHE
H. WM. BaBmiioBa o 1eHTpax MPOUCXOXKACHUS U MHOTO0Opa3us KyJIbTYpPHBIX pacTEHUH.
LleHTpbl IPOUCXOKACHUS TOMAIIHUX )KMBOTHBIX. COPT, MOpOa, ITaMM.

CoBpeMeHHBIE METOJbI CENEKIMU. MacCoBBIi M HHIUBUIYAIbHBIN OTOOPHI B
CEJEKIMM pacTeHHM M JKUBOTHBIX. OneHka JKcTepbepa. bnmskopoacTBeHHOE
ckpemmBanue — UHOpuAMHT. Yucras nuHus. CkpenuBanue 4YUCTHIX JuHUMA. ['eTeposuc,
win rubpunHas cuna. HepoactBeHHoe cKpemuBaHue — ayrOpuauHr. OtaanéHHas
ruOpuanzanus u e€ ycnexu. VICKyCCTBEHHBIH MyTareHe3 M MOJy4YeHHUE IMOJIUILIONIOB.
JlocTrkeHus CeNeKIUN pacTeHUH, )KUBOTHBIX U MUKPOOPTaHU3MOB.

buoTtexHonorus Kak oTpacip Npou3BoACTBa. 'eHHas MH)KeHepus. DTalnbl CO31aHus
pexomOunantHod JIHK wu Tpancrennbix opranusmoB. Kierounass uHxkeHepHs.
Knerounsle KynbTypbl. MHUKpPOKIOHAIBHOE pa3MHOXKEHHE pacteHuil. KiioHupoBaHue
BBICOKOIIPOJIYKTUBHBIX ~ CEJIbCKOXO3SIICTBEHHBIX  OPraHMW3MOB. ODKOJOTUYECKHE U
stnyeckue npodnemsl. 'MO — reHeTnuecKu MOJUPHUIIMPOBAHHBIE OPTaHU3MBI.

JleMoHCTpamuu:

[Toptpetsi: H. 1. BaBunos, U. B. Muuypus, I'. [I. Kapneuenko, M. ®@. lBaHoB.

Tabnuupe! u cxemsl: kapTa «LIeHTpbl MPOUCX0KACHUS U MHOT000pa3us KyJIbTypPHBIX
pacteHuii», «llopoabl AOMalIHUX JKUBOTHBIX», «CopTa KyJIbTYPHBIX paCTEHUI»,
«Otnanénnas rudpuausanus», «Padbotel akagemuka M. @. MBanosay, «Ilomummonausy,
«O0bekThl  OuoTexHonorum»,  «KiaeTouHele  KyJabTyphl UM KJIOHUPOBAHHUEY,
«KoHcTpyHpoBaHue U IEPEHOC '€HOB, XPOMOCOM.

O6opynoBaHue: MYJSDKM TUIOAOB M KOPHEIUIONOB JUKHX (POPM U KYJIBTYpPHBIX
COpPTOB pacTeHul, repoapuii «CenbcKkoX031CTBEHHbIE PACTEHUS».

JlabopaTopHble M NpaKTHYeCKHe PadoOThI:

Okckypeuss «OCHOBHBIE METOJbI U JOCTUKEHUS CENEKLUUU PACTEHUM M KUBOTHBIX
(Ha CEeJEeKUMOHHYIO CTaHIIMIO, MJIEMEHHYIO (epMy, COPTOMUCIBITATENbHBIA Yy4acTOK, B
TEIUIMYHOE X0341CTBO, JJA0OPAaTOPUIO arpOYHUBEPCUTETA WIIM HAYYHOI'O LIEHTPA)».



11 KJIACC

Tema 1. DBo1IOIHOHHAS OHOJIOTHS.

[Tpennochliki BOSHUKHOBEHUS 3BOJIIOLIMOHHON TEOpHH. DBOJIIOLMOHHAS TEOpUs U
e€ MecTto B Ouosiornu. BiusHuE SBONIOIMOHHONM TEOpPUM HAa pPa3BUTHE OUOJIIOTMH U
JIpYTUX HayK.

CBunerensctBa  3Bomtonuu.  IlazeoHrtosnornueckue: HOCJIEI0BATEIBLHOCTD
MOSIBJICHUS] BHJOB B  MAJCOHTOJIOTMUECKOW  JIETONMUCH, TEpPeXOaHble  (DOPMBL.
buoreorpaduueckue: cxoAcTBO U paznuuue GpayH u Giop MaTEPUKOB U OCTPOBOB.

OMOPHOJIOTUYECKUE: CXOJICTBA U  pa3nuuus HSMOPHOHOB  pa3HBIX  BHUJIOB
NO3BOHOYHBIX.  CpaBHUTENbHO-AaHATOMUYECKUE:  TOMOJIOTMYHBIE,  AHAJOTUYHbBIE,
pyIMMEHTapHble OpraHbl, aTaBU3Mbl. MOJEKYIIPHO-OMOXUMUYECKUE:  CXOJCTBO
MEXaHU3MOB HACJIEACTBEHHOCTH M OCHOBHBIX METAa0OJIMYECKHX MyTel Yy Bcex
OpraHU3MOB.

OpomononHas teopust Y. lapsuna. [Ipeanocsuiku BOZHHKHOBEHHUS JaApPBUHU3MA.
JIBukyiue cuiabl 3BOJIONMU BHAOB 1o J[lapBuHY (M30BITOUYHOE DPAa3MHOKEHHE MPHU
OTrpaHUYEHHOCTH PECYPCOB, HEONpEIeIEHHAsT N3MEHUNBOCTh, OOpH0a 3a CyIlIeCTBOBAHUE,
€CTECTBEHHBIN 0TOOD).

Cunretnueckas Teopus 3BooIuu (CTD) u €€ OCHOBHBIE TTOJIOKEHUS.

MuxkposBomtouus. [lonynsuus kak eIMHUIA BUIA U SBOJIIOLUU.

JBmxymiue cuibl ((hakTopbl) IBOIIOIUK BUAOB B IPUpOe. MyTallMOHHBIN MPOIECC
¥ KOMOWHATUBHAsA N3MEHYUBOCTh. [lomymsimonHbie BOIHBI U Apelid renos. M3onanus u
MUTpaLHsL.

EctectBennslii  oTOOp — HampaBisitomuii  ¢akrop  aBomonuu.  Dopmbl
€CTECTBEHHOT'0 0TOOpA.

[TprucrocobneHHOCT,  OpPraHU3MOB  KakK  pe3ylnbTaT dBoiouud. I[Ipumepsr
npucrnocoOaeHuil y opranu3MoB. ApoMop(o3bl U UINO0-aJanTal|H.

Bun u Bunoo6pazoBanne. Kpurepuu Buna. OcHoBHBIE (HOpMBI BHI000pa30BaHUS:
reorpaguueckoe, IKOJIOrH4ecKoe.

MakposBomtonusi.  Dopmbel  3BONIOIUM:  (uIeTHYEeCcKas,  JAMBEpPreHTHas,
KOHBEpIeHTHas1, napasenbHas. HeobpaTumocTh 3BOMIOIUY.

[TpoucxoxaeHue OT HECHELUAIM3UPOBaHHBIX MpeakoB. [Iporpeccupyromas
cnenuanu3anus. AfanTuBHas paaralusl.

JlemoHCTpaum:

[Toprpetsr: K. JIunnen, XK. b. Jlamapk, Y. {apBun, B. O. Koanesckuii, K. M. bap,
3. I'ekkens, . Mromnep, A. H. Cesepiios.

Tabnuupel U cxembl: «Pa3BUTHe OpPraHUYECKOro MHpa Ha 3emiie», «3apoJiblliu
MO3BOHOYHBIX KUBOTHBIX», «Apxeontepukc», «Dopmbl O0pHObI 3a CYIIECTBOBAHHE,
«EctectBennslii oT60p», «MHOroobpasue copToB pacteHui», «MHoroodpasue mopon
KUBOTHBIXY», «[lomynsimuuy, «MyTanuoHHasT U3MEHYHUBOCTH», «ApPOMOPGhO3bI»,
«Mnmnoamanranuny», «O0mas nerenepanusy», «JBrkymme cuiabl sBomonmmy, «Kapra-



cxema wMmapmpyra mnyrtemectsus Y. [lapBunay, «boprba 3a cymiecTBoBaHHE»,
«IIpucnoco0i1eHHOCTh OpraHU3MOBY, «I"eorpaduueckoe BUJI000pa30BaHKE,
«OKO0JIOTHUECKOE BUI000Pa30BAHHE.

O6opynoBaHue: KOJUICKIUS HACEKOMBIX C Pa3IMYHBIMU THUIIAMH OKpPACKH, HaOOp
IUIOJIOB M CeMsH, Koyuiekuus «lIpumepsl 3alIMTHBIX NPUCIIOCOOTIEHUI y >KMBOTHBIXY,
Monenb «OCHOBHBIE HampaBlieHUs HSBOJIOLUKW», OOBEMHas wmojaenb «CTpoeHue
TOJIOBHOTO MO3ra IO3BOHOYHBIX».

buoreorpaduueckast kapra mupa, KosueKius «DopMbl COXPAaHHOCTH HUCKOMAEMBbIX
KUBOTHBIX M pacTeHMi», mojenb anmuukauus «llepekpéct Xxpomocom», BIaXKHbIE
npenapatel  «Pa3BuTue  Hacekomoro», «Pa3BuTue JATYIIKW», MHUKpOIpenapar
«/Ipozodunay» (Hopma, MyTanuu (pOpMbI KPbUIbEB U OKPACKH TENA).

JlaGopaTopHble M NpaKTHYeCKHe PadoOThI:

Jlaboparopnass pabora Ne 1. «CpaBHeHue BHAOB 10 MOPGHOIOTHIECKOMY
KPUTEPHUION.

JlaGoparopnast pabora Ne 2. «OmnucaHue MNPUCTIOCOOJICHHOCTH OpraHu3Ma M eé
OTHOCHUTEIIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBEeHHE M pa3BUTHE KM3HH Ha 3emuie.

JloHayuHble TIpEACTaBICHUS O 3apOXKIACHUU KU3HU. HayuHble TUIOTE3bI
BO3HUKHOBEHHMSI KM3HHM Ha 3emiie: a0MoreHe3 W MaHchepMus. XUMHUYECKas SBOJIOLUS.
AOUOTEHHBIN CHHTE3 OPTaHUYECKUX BEIECTB U3 HEOPTaHMYECKHX. JKCIIEPUMEHTAIBHOE
NOJTBEPKICHNE XUMUYECKOU 3Boonny. HauanbHble 3Tanbl OMOIOrMuecKOn 3BOTIOLUY.
['unoteza PHK-mupa. ®opmupoBaHue MeMOpaHHBIX CTPYKTYp U BO3HHUKHOBEHUE
npoToKieTKH. [lepBble KieTku 1 ux 3Botonus. PopMUPOBAHNE OCHOBHBIX I'PYII KUBBIX
OpraHU3MOB.

Pasurtne xu3Hm Ha 3emiue mo spaMm M nepuonam. Kartapxen. Apxeinckas u
nporepo3oiickas 3pel. [lameo3olickas 3pa u e€ mepuoapl: KeMOPUHCKUH, OpJOBUKCKHUM,
CUJIypUNCKUH, 1€BOHCKHI, KAMEHHOYTOJIbHBIN, IEPMCKHM.

Me3o030¥icKast 3pa U €€ Nepruobl: TPUACOBBIN, FOPCKUI, MEJIOBOU.

Kaiino3zoiickas apa u €€ nmepuo/ipl: MajseoreHOBbI, HEOT€HOBBIM, aHTPONOTCHOBBIN.

XapakTepuCcTHKa KIMMara M Te0JIOTMYECKMX npoueccoB. (OCHOBHBIE 3Tallbl
ABOJIIOLIMM PACTUTENILHOTO M KMBOTHOTO MHUpa. ApoMOp(o3bl y paCTEHUI U KUBOTHBIX.
[TosiBieHue, pacBET U BBIMUPAHUE TPYIII KUBBIX OPraHU3MOB.

Cucrema OpraHM4ecKoro MHupa Kak oOTpaxkeHue HBomonuu. OCHOBHbIE
CUCTEMATHUYECKHE IPYIIIBI OPTaHU3MOB.

OBoJIOLUs 4elnoBeKa. AHTpPOMOJOrHs Kak Hayka. Pa3BuTue npencTaBiIeHU O
MPOUCXOXKICHUH uYeJoBeKa. MeTopl u3ydeHus: aHTpornorene3a. CXoicTBa M pa3inyus
4eJI0BEKa U )KUBOTHBIX. CUCTEMATHUYECKOE TI0JI0)KEHHUE YEJIOBEKA.

JBuxymue cuibl (pakTopbl) aHTpororene3a. HacnencTBeHHas M3MEHYUMBOCTh U
ecTecTBEHHBIH 0TOOp. OOmIEecCTBEeHHBIN 00pa3 KU3HH, W3TOTOBIEHUE OPYAMN Tpyna,
MBIIIJICHUE, PEYb.

OCHOBHBIE CTaAMM W BETBU HBOJIIOLMM YEJIOBEKA: ABCTPAIONUTEKH, YenoBek
yMenbid, YenoBek npsaMoxonsiui, YenoBek HeaHAEpTalbCKuK, YeIOBEK pa3yMHBIN.



Haxoaku ucKomaeMbIX OCTaTKOB, BpeMs CYIIECTBOBaHHS, 00JIaCTh paclpOCTPaHEHUS,
00BEM TOJIOBHOI'O MO3ra, 00pa3 KU3HU, OPYIUS.

Yenoseueckne pacbl. OCHOBHbIE OOJBIIME pachl: €BpoNEOH]HAs (€Bpa3uiickasi),
HEerpo-aBcTpajouHasi (PKBaTOpUaabHasi), MOHIOJOMIHAA (a3MaTCKO-aMEpUKaHCKas).
YepThl NpPUCHOCOOIEHHOCTH IMPEICTABUTENEH YEIOBEYECKUX pac K  yCIOBUSAM
cymecrBoBaHusa. EquncTBo yenoseueckux pac. Kpurtuka pacusma.

JdeMoHcTpauum:

[TopTpetsr: @. Penn, JI. [Tactep, A. 1. Onapun, C. Muiep, I'. FOpu, Y. JlapBuH.

Tabmuuer u  cxembl: «Bo3numknoBenume CoJIHEUHOW cHCTeMBI», «Pa3Butne
OpraHWYeCKOro  MHUpay, «PactuTenpHas  KJIETKay, «KuBoTHass  KJeTKay,
«[Ipokapuornueckass kierka», «CoBpeMEHHass CHUCTEMa OpPraHMYECKOro MHpay,
«CpaBHEHHE aHATOMUYECKUX YEPT CTPOCHUS YEJIOBEKa U YEIIOBEKOOOPA3HBIX 00E3bSIHY,
«OCHOBHBIE MECTa MAJCOHTOJIOTMYECKUX HAXOJOK IMPEIKOB COBPEMEHHOI'O YEJIOBEKAY,
«/peBueitmne mroau», «JpeBHue moam», «llepBble  COBpEMEHHBIE  JIIOAMN,
«YenoBeueckre pachbh».

O6opynoBanue: Mmyisku «IIpoucxoxaenue denoBeka» (OIOCTBI aBCTPAIIONMUTEKA,
NUTEKAaHTPOIla, HEaHJepTaliblla, KPOMAaHbOHLA), CIENKUA WM M300paxKeHUs KaMEHHBIX
opyauii  TEpBOOBITHOIO  4YeloBeKa  (KaMHHU-YOIIephl,  pybuna,  ckpebna),
FEOXPOHOJIOTHYECKass Tabnuua, KojuleKuus «POopMbl COXPAaHHOCTH HCKOMAeMBIX
YKUBOTHBIX U PACTEHUI».

JlaGopaTopHble M NpakTHYeCKHe PadoThI:

[Tpaktuueckass pabora Ne 1. «M3yueHue HCKOMAEMBIX OCTATKOB pACTCHH U
KUBOTHBIX B KOJIJIEKLIHASIX).

DKCKypcusi « DBOJIOLUS OPraHUYECKOro MUpa Ha 3emiie» (B €CTECTBEHHO-HAYYHBII
WJIU KpaeBeIueCcKuil my3en).

Tema 3. Opranu3mbl 1 OKPYKAKOIIAA cpeaa.

DKoJorus Kak Hayka. 3aJaud W pas3jefibl SKOJIOruu. MeToabl 3KOJOTMYECKUX
UCCIIEI0BaHUI. DKOJIOTM4eCKO€ MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenpl o0OuTaHMs OPraHU3MOB: BOJIHAs, HA3€MHO-BO3AYLIHAs, [OYBEHHas,
BHYTPHUOPTraHU3MEHHAs.

Okonoruueckue  ¢akropsl.  Knaccudukamuss — skoioruyeckux  (hakTopos:
abuoTuveckue, OMOTUYECKUE U aHTpOTIOreHHbIe. [[eficTBre sKonorndeckux GakTopoB Ha
OpraHU3MBl.

AbGuornueckue (QaxkTopbl: CBET, TeMIeparypa, BIAKHOCTb. POTOMEPUOTU3M.
[TpucnocobneHus: OpraHu3MoB K JEHCTBUIO abuoTHYecKuX (akTopoB. buomornyeckue
PUTMBI.

buotnueckue Qaxtopel. Buabsl OMOTHUECKHX B3aUMOJCHCTBHIA: KOHKYpPEHIIHS,
XUIIIHAYECTBO, cUMOM03 u ero Qopmel. [lapazutusm, koomepauus, MyTyajau3M,
KOMMEHCAJIN3M  (KBapTHUPAHCTBO, HAXJIEOHMYECTBO). AMEHCAIN3M, HEUTPaU3M.
3HaueHue OMOTUYECKUX B3aUMOJCHCTBUN JJi1 CYIIECTBOBAHMS OPraHU3MOB B
HOPUPOJTHBIX COOOIIECTBAX.



DKOJIOTUYECKUE XAPAKTEPUCTUKU NOMysiiii. OCHOBHBIE MOKa3aTeNld MOy IsIUu:
YHCIEHHOCTb, MJIOTHOCTh, POXKIa€MOCTh, CMEPTHOCTb, MPUPOCT, MUTpaus. J(uHamuka
YUCICHHOCTH MOMYJISIUH U €€ PeryIIsIus.

JleMoHCcTpaUHu:

[Toptpetsl: A. I'ym60apaT, K. ®@. Pynbe, O. ['ekkens.

Tabnmuupet u cxembl: kapra «lIpupomubie 30HBI 3emin», «Cpeasl OOUTaHUS
opranu3moB»,  «®Doronepuonuzmy»,  «llomymsamum»,  «3aKOHOMEPHOCTH  pocTa
YHCIEHHOCTH MONYJAUUU HHDY30puH-Tyhenbkny, «[IuteBsie nenmy.

JlaGopaTopHble M MpaKTHYeCKHe PadoThI:

JlaGopatopnas pab6ota Ne 3. «Mopdomoruueckue OCOOEHHOCTH PACTCHHH U3
Pa3HBIX MECT OOUTAHUS.

Jlaboparopnast pabora No 4. «BnusiHue cBeTa Ha pOCT U Pa3BUTHE YEPEHKOB

KoJIeycay.
[Tpaktuueckass pa6ora Ne 2. «[logcuéT MIOTHOCTH MOMYJSUUNA pPa3HBIX BHJIOB
pacTeHUN».
Tema 4. CoolurecTBa ¥ IK0JOTHYECKHE CHCTEMBI.
CooOmiectBo opraHu3mMoB — OuoneHo3. CTpyKTypbl OHOLlEHO3a: BHJOBas,

MpOCTpaHCTBeHHAs, Tpouueckas (nuieBas). Buasi-nomuHanTsl. CBsi3u B OMOLIEHO3E.

DKoJIoTHYEeCKue CUCTeMbl  (9kocucTembl). [lomsitue 00 dKocucremMe W
ouoreorieno3e.  DyHKIMOHANBHBIE  KOMIIOHEHTBHI ~ SKOCHUCTEMBI:  TPOIYIIECHTHI,
KOHCYMEHTBI, PEeAyleHThl. KpyroBopoT BEmIECTB M IOTOK SHEPTUA B IKOCHCTEME.
Tpoduueckue (mumieBsie) ypoBHH 3kocucTteMbl. llumieBsie nenu u cetn. OCHOBHBIE
MOKa3aTeM dAKOCHUCTEMBI: OHomacca, MNPOAYKIHUSA. IKOJOTUYECKHE IMUPAMUJIBIL:
OPOAYKIMH, YHCIEHHOCTH, Ouomaccel. (CBOHCTBA 9KOCHUCTEM: YCTOMYHUBOCTS,
camoperyJisiuus, pazsutue. Cykueccusl.

[IpupoHble 3KOCUCTEMBL. DKOCUCTEMBI 03€p M PEK. DKOCUCTEMa XBOMHOTO WIIH
HIMPOKOJIMCTBEHHOIO JIeca.

AHTpPOIIOTeHHbIE 3KOCHUCTEMBI. ATPOIKOCUCTEMBI. YpO603KOCUCTEMBI.
buonorudeckoe n X03s1iICTBEHHOE 3HAUYEHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.

buopasnoobpazue kak (QakTtop ycroitumBocTH dKocucteM. CoxpaHEHHE
OMOoJIOTMUECKOTo pazHooOpasus Ha 3emiie.

VYuenne B. W. Bepnanckoro o ©Owuocdepe. ['panuiibl, coctaB U CTPyKTypa
ounocdepsl. XKupoe BemiectBo u ero pyHkuuu. OcodeHHocTH 6rocdepsl Kak rI00anbHOMI
sKocHucTeMbl. J[MHaMuueckoe paBHOBecHE U oOpaTHas CBs3b B buocdepe.

KpyroBopoTsl BemiecTB W OHMOr€OXMMHYECKHE IUKIbI AJIEMEHTOB (Yriiepoja,
azora). 3oHanbHOCTh Onocdepsl. OCHOBHBIE OMOMBI CYIIIH.

UYenoeyectBo B Onochepe 3emum. AHTpPOTOTeHHBbIE HM3MEHEHHS B Ouocdepe.
['moGasibHBIE SKOJIOTHYECKUE TTPOOTIEMBI.

CocymiecTBoBaHHE MPUPOABI U uenoBeyecTBa. CoxpaHeHne OHMOpa3HOOOpa3us Kak
OCHOBa ycToiumBocTH Omocdepbl. OCHOBA PAllMOHAIBHOTO YIIPABJICHHS TPHPOJTHBIMU
pecypcamu M BX UCHoNib30BaHue. JloCTHKEHNUST OMOJIOTHHU B OXpaHa MPUPOJIbIL.

JleMoHCTpaUHuU:

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



Tabmuupr u cxembl: «[lumesBbie nenu», «bHOLIEHO3: cOCTaB M CTPYKTYpay,
«IIpuponusie coobiecTBay, «Llenu nutanusy, « Ikojorudeckas nupamuaa», «buochepa
U 4eJIOBEK», «DKOCUCTEMA HIMPOKOIMCTBEHHOTO Jieca», « DKOCUCTEMa XBOMHOTO JIEcay,
«buoneHno3 Bomoéma», «ArpoueHos», «lIpuMmepHble aHTPONOTEHHBIE BO3JIEHUCTBUS Ha
IpUpoay», «BaykHeWIre NCTOYHNUKH 3arpsi3HEHUS BO3/lyXa M IPYHTOBBIX BOA», «IlouBa
— BaxHeHWmas coctaBismomas ouocheprr», «DakTopel  Aerpajaldd  MOYBY,
«[TapHukoBbIil 3QpekT», «DaKTOpbl paMOAKTUBHOIO 3arpsi3HEHHs Onocheps», «O0mmast
cTpykTypa Ouocdeps», «Pacrnpoctpanenue xu3Hu B Ouocdepe», «O30HOBBIA IKpaH
ounocdeps», «Kpyrooport yrieponaa B 6uocdepe», «KpyroBopor azora B mpupoe».

O6opynoBanue: Mojenb-anmminKkanus «Tunuyasle  OWMOIEHO3BI», TepOapuid
«PactutenpHbpie cooOiiecTBa», koyekuu «buonenos3y, «Bpeautenun BaxHEHIINX
CEJIbCKOXO3AMCTBEHHBIX KYIBTYp», IepOapuu M KOJUIEKIIMM pPACTEHUH M >KUBOTHBIX,
IIPUHAUICKAINAE K Pa3sHbIM DKOJIOTMYECKUM TIpyIlIaM OAHOro Bunaa, Kpacnas kHura
Poccutickoit denepanum, n300pakeHUs OXpaHAEMbIX BUJIOB PACTCHUH M )KUBOTHBIX.



IINTAHUPYEMBIE PE3VIJIbTATBI OCBOEHM A ITPOI'PAMMEI 11O
bMOJIOI'NN HA BA30OBOM YPOBHE CPEJIHEI'O OBIIEI'O
OBPA3OBAHUIA

Cornmacio ®I'OC COO, ycranaBiauBarTCs TpeOOBaHUA K peE3yJbTaTam
OCBOCHMSI  OOy4YarOIIMMUCS MporpaMM  cpefaHero  obmero  oOpa3oBaHUS:
JUYHOCTHBIM, METANIPEAMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpykType NMMYHOCTHBIX pE3yJbTATOB OCBOCHUA IpeaMera «buomorus»
BBIJICJICHBI CIEAYIOIINE COCTABJISIONIUE: OCO3HAHUE OOYYAIOIIMMUCS POCCUHCKOMN
IpaXXJaHCKOM MJIEHTUYHOCTU — FTOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSTEIIBHOCTH
U CaMOOIPENENICHHUI0, HaJu4yhe MOTUBAlMM K OOY4YEeHUI0O  OHOJIOTHH,
I[eJICHANPABJIICHHOE PAa3BUTHE BHYTPEHHMX YOEXKIEHUM JIMYHOCTU Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUUYECKUX TPAAMUIUN pa3BUTUS OUOJOTUYECKOTO
3HAaHMS, TOTOBHOCTh U CIOCOOHOCTh OOYYalOIIUXCSl PYKOBOJICTBOBATHCS B CBOEH
JESATENbHOCTH LIEHHOCTHO-CMBICJIOBBIMU  YCTAHOBKAaMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHMs, HAIWYME HKOJOTHMUYECKOTO IPaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTH L€ U CTPOUTH KUZHEHHBIC TUTAHBI.

JIndHOCTHBIE pe3ynbTaThl OCBOCHUs mHpeamera «buonorus» AOCTUrarOTCs B
CANMHCTBE Y4YEOHOW ¥ BOCIUTATEIBHOM JEATEIBHOCTM B COOTBETCTBUHM C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLUOKYJIBTYPHBIMU, HICTOPUYECKUMU U JyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, TMPUHSATHIMA B OOIIECTBE MpaBUIaMU MU HOpMaMu
MOBEJICHUSI W CHOCOOCTBYIOT TMpOIecCaM CaMOIIO3HAHUS, CAaMOBOCIUTAHUS U
CaMOpa3BUTHUSA, Pa3BUTUA BHYTPEHHEH TNO3UIMM JIMYHOCTH, MAaTPUOTU3MA,
YBAXKEHUS K 3aKOHY WM IIPABOMOPSAKY, YEIIOBEKY TPyJa U CTapLIEMy IOKOJICHUIO,
B3aMMHOTO YBa)XKCHUS, OEPEKHOTO OTHOIIEHUS] K KYJIbTYPHOMY HACIEIUI0 U
TPaJULMsIM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickoir ®Denepaiuu, npupoae u
OKpYKaIoUIEN Ccpelie.

JIn4HOCTHBIE pE3yJbTaThl OCBOCHHS YyueOHOoro mpenmera «buomorus»
JIOJDKHBI OTPa)kaTh TOTOBHOCTh U CITIOCOOHOCTH OOYYAIOIINXCSI PYKOBOACTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEW TMO3UIMENH JUYHOCTH, CUCTEMOM I[EHHOCTHBIX
OpUEHTAIlMH, TO3WTHUBHBIX BHYTPEHHHUX  YOEXKIEHHH, COOTBETCTBYIOIIHUX
TPAJMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO O0OIIeCTBa, PaCHIUPEHHE >KHU3HEHHOTO
ONBITA U OIbBITA JEITEIBHOCTH B MPOLECCE PEATU3allh OCHOBHBIX HAIPaBJICHUHN
BOCIIUTATEJILHON AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpaIaHCKOT0 BOCTIMTAHUS

c(hOpMUPOBAHHOCTH TPAXKIAHCKON MO3UIIMKM 00YYaIOIIETrocs: Kak aKkTUBHOTO U

OTBETCTBEHHOTO WIEHA POCCUUCKOTO OOIIECTBA;



OCO3HAaHME CBOMX KOHCTUTYLMOHHBIX IIpaB M OOS3aHHOCTEH, YBa)KEHHE
3aKOHA U MPaBOIOPSAIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOM MAEATEIBHOCTA IMPU CO3JIaHHUU
Y4€OHBIX MPOEKTOB, PEUICHUHU YYEOHBIX M MO3HABATENBHBIX 3a/1a4, BBHIMOJHEHUU
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMNpPEAENATh COOCTBEHHYIO IMIO3UIIMIO TI0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHHUE YYUTHIBATH B CBOMX JCUCTBHSIX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJICH C Pa3HBIMU YOCKICHUSAMU, KyJIbTYPHBIMHA IIEHHOCTSIMU U
COI[MAIBLHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOIO BBIIIOJHEHHUS
y4eOHbIX, TO3HABAaTEIbHBIX M UCCJIENOBATENbCKUX 3a7a4, YBAKUTEIHbHOTO
OTHOILIEHHS K MHEHHUIO OINMOHEHTOB MpU OOCYXKJICHUH CIOPHBIX BOIPOCOB
OHOJIOTMYECKOTO COAECPKAHUS;

TOTOBHOCTh K TYMaHUTAapHOM U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA:

chOpMHUPOBAHHOCTh pOCCUCKON IPaXKIaHCKON UJICHTUYHOCTH,
NaTpuOTU3Ma, YBaKEHUS K CBOEMY HApOJay, YYBCTBa OTBETCTBEHHOCTH IEpe]l
PonuHoM, ropmoctn 3a CBOM Kpad, CBOKO PoauHy, CBOM S3BIK U KYJIBTYpY,
MPOIIUIOE U HACTOSAIIEE MHOTOHAIIMOHATIBLHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHHUE K MIPUPOJIHOMY HACHEAUIO U MAMSTHUKAM IPUPOJIBI,
JTOCTUXEHUsIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OILICHUBATh BKJIAJl POCCUUCKUX YYEHBIX B CTAaHOBJICHUE W
pa3BuUTHE OWOJOTUM, TOHUMAHUSI 3HAYCHHUS OHWOJIOTUM B TIO3HAHUHU 3aKOHOB
MPUPOJIBI, B dKU3HU YEIOBEKA U COBPEMEHHOTO 00IIeCTBa;

ujeitHas yOeKJIEHHOCTh, TOTOBHOCTh K CIIy>)KeHHIO M 3amnuTte OTedecTsa,
OTBETCTBEHHOCTb 3a €r0 CyAb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMS:

OCO3HAHUE TYXOBHBIX IECHHOCTEHW POCCUMCKOT0 HAPOa;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHHUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHHUS,
OPUECHTHUPYACH HA MOPATIHbHO-HPABCTBEHHBIE HOPMBI U 1IEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaja B MOCTPOCHUE YCTOMUHUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOILIEHHE K CBOMM POJIUTEIISAM, CO3JJaHUI0 CEMbH HAa OCHOBE
OCO3HAHHOI'O TMPHUHATHUS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUH C
TpaauuusMu HaposoB Poccuu;

4) 3cTeTU4eCKOr0 BOCIIUTAHMS

ACTETUYECKOE OTHOIIEHHWE K MHPY, BKJIIOYas ACTETUKY ObITa, HAy4YHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIIICHUH;



IIOHMMaHUE YMOLIMOHAIILHOTO BO3JAEHCTBHS JKUBOW IIPUPOBI U €€ EHHOCTH;

TOTOBHOCTh K CaMOBBIPD@KCHHMIO B Pa3HbIX BUAAX HCKYCCTBA, CTPEMIJICHHE
IIPOSIBIISITH KAYECTBA TBOPYECKON JIMYHOCTH;

S) ¢usnyeckoro BocnuTaHus, GOPMHPOBAHHMSA KYJAbTYPbl 310POBbS U
IMOLMOHAIBHOIO 0J1ArONOTy YU :

NOHMMaHHWE U pealu3alus 370pOBOro M 0e3omacHoro odpasza KU3HU
(3m0poBO€  NUTaHHWE, COOJIOJEHUE TUTHEHMYECKUX TPaBWI U HOPM,
cOanmaHCHpPOBAaHHBIA PEXUM 3aHATHM W OTAbIXa, peryisipHas Quuueckas
aKTUBHOCTH), OEpEkKHOro, OTBETCTBEHHOI'O W KOMIIETEHTHOIO OTHOIIEHHS K
COOCTBEHHOMY (PU3UYECKOMY U IICUXUYECKOMY 370POBBIO;

IIOHUMAHUE LEHHOCTH MPAaBWI HHIMBHAYyAJIbHOTO M  KOJUIEKTMBHOIO
0€3011aCHOr0 MOBEJCHUS B CUTYalUsIX, YIPOXKAIOIIMX 30POBBIO U JKU3HHU JIIOJEH;

OCO3HAHHWE MOCIEACTBUN M HENPUITHS BPEAHBIX MPUBBIYEK (YIOTPEOICHHUS
aJIKOT0JIsI, HAPKOTUKOB, KYpEHU);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTB K TPYAY, OCO3HAHUE LICHHOCTH MacTepCTBa, TPYAOIO0HE;

TOTOBHOCTh K AaKTHUBHOM JEATEIBHOCTH TEXHOJIOTMYECKOM M COLHAIBHON
HaIPaBJIEHHOCTH, CIOCOOHOCTh MHHUIIMUPOBATH, MIAHUPOBATH U CAMOCTOATEIHHO
BBIIIOJIHATH TAKYIO JI€SITEIbHOCTB;

UHTEpEC K pa3inyHbIM cdepaM MpodhecCHOHATbHON JEesATENIbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIM BBIOOpP Oyaymell mnpodeccun u  pealn30BHIBATH
COOCTBEHHbIE KU3HEHHbIE TIJIaHbL;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa3oBaHUIO W CaMOOOpa30BaHUIO Ha
MPOTSHKEHUN BCEU JKU3HU;

7) 3K0JIOTMYECKOT0 BOCIIUTAHMSA

HKOJIOTUYECKU 1I€JIECO00pa3HOe OTHOIIEHHWE K NPHUPOJIe KaK HCTOUYHUKY
YKU3HU Ha 3eMJie, OCHOBE €€ CyIIeCTBOBAHMS;

MOBBIIICHUE YPOBHA JKOJOTMYECKON KYJbTYpbl: MPUOOPETEHUE OIbITa
IUIAHUPOBAHMS TIOCTYNIKOB M OLIEHKM MX BO3MOJXKHBIX ITOCJIEICTBHMA IS
OKPY’KAIOIIEN CPEBI;

OCO3HaHHUE TJI00AJIBHOTO XapakTepa HKOJOTHYECKUX MpoOsieM M MyTel ux
pEeLIeHHUS;

CIIOCOOHOCTh HMCIOJIB30BaTh MPUOOpETaeMble MNpPU HU3YYEHUU OUOJIOTHH
3HaHWS W YMEHMsS TpU pPELICHUU TNpoOJieM, CBA3AHHBIX C pPAlMOHAIbHBIM
IPUPOJIOTIOIB30BaHUEM  (COOJIIOJIEHHE  MpaBU  MOBEIEHUS B IPUPOJIE,
HaIpaBJCHHBIX HA COXpPAaHEHUE PABHOBECHS B HKOCHUCTEMAX, OXpaHy BHUIOB,
IKOCUCTEM, Orochepsl);



aKTUBHOE HENpUsITHE JEHUCTBUN, MPUHOCAIIUX Bpel  OKpYKaromleH
NPUPOIAHON cpeie, YMEHHE MPOrHO3UPOBATH HEOJIArONPUSTHBIE IKOJIOTHYECKUE
MOCJIE/ICTBUS MPEANPUHUMAEMBIX ACHCTBUHN U NMPEIOTBPAIIATh UX;

HaJIMYue Pa3BUTOrO 3KOJIOTMYECKOTO MBIIUIECHUS, YIKOJIOTUUECKON KYJIbTYPHI,
OmbITa NEATEeIIbHOCTH AKOJIOTHYECKOU HaIpPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBAThCSI UMHU B IO3HABATEIIbHOM, KOMMYHMKATUBHOM M COIMATIBHOU
MPaKTUKE, TOTOBHOCTH K Y4aCTHUIO B IPAKTUYECKOMN NIEATETbHOCTH IKOJIOTUYECKON
HaIpPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JUajore
KYJbTYp, CHOCOOCTBYIOLIET0 OCO3HAHUIO CBOETO MECTA B MOJUKYJIHTYPHOM MHPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YUTATEIBCKOM KYJIbTYphl KaK CpEACTBa
B3aMMO/ICHCTBUSI MEXK]TY JIFOJbMH U TIO3HAHUS MUPA;

NOHUMaHUE Ccrnenu@uKku OUOJIOTUM KaK HayKd, OCO3HaHUsA €€ pOJu B
bopMHUpPOBaHUN PAIMOHATIBFHOTO HAYYHOTO MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
npeacTaBiieHuss 00 OKpyKaroleM MHpPE KaK O €IMHCTBE MPHUPOJIbI, YeIOBEKa U
oOlllecTBa, B TO3HAHWU MPHUPOJHBIX 3aKOHOMEPHOCTEH M pEHIeHUU MpoleM
COXpaHEHUS TPUPOJIHOTO PABHOBECHS,

yOEeXKIEHHOCTh B 3HAYMMOCTU OMOJIOTUU JJII COBPEMEHHOW IMBUIIM3AIUU:
oOecrieyeHus: HOBOI'O YPOBHS PAa3BUTHSA MEAMIMHBI, CO3/aHHUE TEPCIIEKTUBHBIX
OMOTEXHOJIOTHI, CHOCOOHBIX peIIaTh PECYpCHblE  MpOOJEMbl  pPa3BUTHSA
YeJI0BEYECTBA, MOMCKA MyTEeH BhIXOJIa U3 TII00ATBHBIX IKOJOTHUECKUX MPOOIeM U
obecrieueHusi  mepexoja K  YyCTOMUYMBOMY  Pa3BUTHIO,  PalMOHAJIBLHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECypcoB U (POPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HH,

3aMHTEPECOBAHHOCTh B TMOJYYEHUU OMOJOTMUECKUX 3HAHUM B IEIAX
MOBBIINIEHUs OOIIEeH KyJbTYpbl, €CTECTBEHHO-HAYYHONH T'paMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIBHON TPaMOTHOCTH OOydaromuxcs, GopMHUpyeMOit
IPU U3y4YCHUU OMOJIOTHH,

MOHMMAHHUE CYIIHOCTU METOJOB IMO3HAHUS, UCIOJb3YEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIOJIb30BaTh TIOJydyaeMble 3HAHUS JIs aHaliu3a u
OOBSICHEHUS SIBJICHUN OKPYXKAIOIIETO MUPa U MPOUCXOJAIINX B HEM H3MEHEHUH,
yMEHUE JieflaTh OOOCHOBAHHBIC 3aKJIFOYCHHS Ha OCHOBE HAy4YHBIX (DaKTOB U
MMEIOIIUXCS JAHHBIX C [IEJIbIO MOTYYEHHUS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO HCHOJb30BATh OMOJOTUYECKUE 3HAHMS IS
peleHus Ipo0sIeM B peaabHbIX )KU3HEHHBIX CUTYaIUsX;

OCO3HAHUE IIEHHOCTH HAYYHOW JESTEIbHOCTH, TOTOBHOCTH OCYIIECTBISATH
MPOEKTHYIO U UCCIIEA0BATENBCKYIO AESITEIbHOCTh NHIUBUAYAIBHO U B TPYIIIE;



I'OTOBHOCTD u CITOCOOHOCTH K HCTIPEPLIBHOMY 06p3.30BaHI/II-O )41
CaM006p330BaHI/IIO, K AaKTHBHOMY IIOJIYYCHHIO HOBBIX 3HAHUH 110 OWOJIOTUH B
COOTBCTCTBHUHU C KU3HCHHBIMH HOTpe6HOCTSIMI/I.

METANIPEAMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIe pe3yiabTaThl OCBOCHHS ydeOHOTO mpeameTa «bruomorus
BKJIIOYAIOT: 3HAYMMble i1 (GOPMHPOBAHUS MHUPOBO33PEHUS OOYUYaAIOMIMXCA
MEXIUCIUTUIMHAPHBIE (MEXKIPEIMETHbIC) OOIIeHayYHbIe MOHATHUS, OTpa)Karouue
IEJIOCTHOCTh HAy4YyHOU KapTHHBI MHUpa U CHEeUU(PUKY METOJO0B TMO3HAHUS,
UCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKax (BEILECTBO, SHEPTHUs, SABJICHUE, MPOIECC,
CUCTE€Ma, HayYHbIA (DaKT, MPUHIIMI, TUNIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPUS,
uccleoBaHue,  HaONIOJIeHHe, M3MEpPeHHE,  OKCIEPUMEHT U JAPYTHX),
yHUBEpCalIbHbIe Y4eOHbIC JeWcTBUS (TO3HABATENbHbIE, KOMMYHUKATUBHbIE,

PETYJISITUBHBIE), o0ecreynBaroIme dbopmupoBaHue (YyHKIHMOHATBHOM
IPAMOTHOCTH W  COLMAJIbHOM KOMIIETEHLHH OOYy4YaloIIUXCcsa, CIOCOOHOCTh
oOyyaromuxcs MCII0JIb30BATh OCBOCHHBIE MEXIMCIUTUTMHAPHBIE,

MHUPOBO33pPEHUYECKHE 3HAHUS W  YHUBEpCAIbHbIC Yy4eOHbIE JCHCTBHS B
MMO3HABATEILHON 1 COIMANIbHOM MPaKTHKE.

MeTtamnpenMeTHbIe Pe3yJbTaThl OCBOCHHS IMPOTPAMMBI CPEIHET0 OOIIero
00pa3oBaHuUs TOHKHBI OTPAXKATh:

OBaanenne YHHBepPCATbHbIMH Y4eOHbIMU NMo3HABaTEeJIbHBIMH
AEUCTBUSIMM

1) 6a30BbI€e JJOrHYECKHE TeiiCTBHA:

CaMOCTOATENLHO  (OopMyIMpOBaTH W aKTyaJIM3UPOBaTh  MpodJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJB30BaTh TPH OCBOCHHMHM 3HAHUM MPUEMBI JIOTUYECKOTO MBIIIJICHHS
(amanm3a, cMHTE3a, CPaBHEHHMS, KiIacCU(pUKAIIUHA, O00OIICHUS ), PACKPBIBATH CMBICT
OMOJIOTUYECKUX TIOHATHH (BBIACTATH UX XapaKTEpHbIEC MPU3HAKH, YCTAHABINBATH
CBSI3H C IPYTUMH TTOHATHSIMH );

OTpENENATh 1EIU JeATEILHOCTH, 3ajaBas TapaMeTpbl W KPUTCPUH UX
JIOCTHUKEHHUSI, COOTHOCUTD PE3YJIbTAThI ACATEILHOCTH C ITOCTABJIICHHBIMH ICIISIMU;

HCIIOJIB30BaTh OMOJIOTHYCCKHIE TOHATHUS JIsl 0ObsICHEHUS (PAKTOB M SIBJICHUM
YKUBOU IIPUPOLBI;

CTPOUTH JIOTHUECKHE pPaCCYXXIACHUS (MHIYKTUBHBIC, IEAyYKTHUBHBIC, IIO
aHAJIOTHH), BBIABJIATH 3aKOHOMEPHOCTH W TPOTHUBOPEUYHS B paccMaTPUBACMBIX
SBJICHUSIX, (DOPMYJIUPOBATH BHIBOJIBI U 3aKITIOUCHUS;

IIPUMCHSITh CXEMHO-MO/IENTbHBIE CpelncTBa TS peACTaBICHUS
CYIIIECTBEHHBIX CBSI3¢ll M OTHONICHWUH B M3y4aeMbIX OMOJOTHYECKUX OOBEKTaX, a



TAK)K€  NPOTUBOPEYMH  Pa3HOrO  pOAA,  BBIIBICHHBIX B Pa3IMYHBIX
MH(POPMALIMOHHBIX HCTOUYHUKAX;

pa3pabarbiBaTh IUIAH pELIEHMs] MPOOJEMBbl C YYETOM aHAIM3a MMEIOIINXCS
MaTepHaIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIIbHOCTh, OLICHUBATh COOTBETCTBHE PE3YIbTATOB
LIEJISIM, OLICHUBATh PUCKH TOCIIEACTBUM ACSITEIBHOCTH;

KOOPAMHUPOBaTh M  BBINOJHATH pabOTy B  YCIOBHSX  PEAbHOIO,
BUPTYAJIbHOI'O 1 KOMOMHUPOBAHHOI'O B3aUMOICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIJICHHUE MTPH PEIICHUN KU3HEHHBIX MPOOIEM.

2) 6a30BbIe HCCJIE0BATEIbCKHE IeHCTBUS:

BJIa/I€Th HaBBIKAMU Y4€OHO-UCCIIEN0BATENBCKON U POEKTHON JIEATENBHOCTH,
HaBbIKAMHU  pa3pellieHuss MpoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEILHOMY IMOMCKY METO0B PEUICHUS IPAKTUYECKUX 3a7a4, IPUMEHEHUIO
pPa3IUYHBIX METOJIOB IO3HAHUS;

UCIIOJIB30BaTh pa3JIMYHbIE BUIBl JACSITEIBHOCTH 10 IOJIYYEHUIO HOBOIO
3HaHUS, €ro HUHTEPIpEeTalUH, MPeoOpPa3OBaHHUI0O M TMPUMEHEHUIO B Y4YEOHBIX
CUTyalUsiX, B TOM YHUCJIE IPU CO3JaHUH YUE€OHBIX U COLUAJIbHBIX IPOEKTOB;

(opMHpOBaTh HAYYHBI TUI MBILLJICHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEM,
KJIFOUEBBIMU MOHATUSIMU U METO/IAMH;

CTaBUTb U (HOPMYJIHpPOBaTh COOCTBEHHBIE 3aJauyd B 00pa3oBaTEIbHOU
NEATEIbHOCTH U KU3HEHHBIX CUTYaLHsIX;

BBISIBJISATh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIOTE3y €€ pEeleHUs, HaXOAUTh APTYMEHTHI IJIsl JI0Ka3aTelbCTBA
CBOMX YTBEPKJICHHM, 3a/1aBaTh MapaMeTPbl U KPUTEPUU PEILICHHUS;

aHAIM3UPOBaTh IIOJyYEHHbIE B XOJE pELICHHS 33Ja4d  pPe3yJIbTarThl,
KPUTUYECKH OLIEHUBATh UX JTOCTOBEPHOCTH, IPOrHO3UPOBATH N3MEHEHUE B HOBBIX
YCIOBUSIX;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OIBIT;

OCYILECTBIISTh IEJICHAIIPABICHHBIM MOUCK IEepeHOca CPEeICTB U CIOCOOOB
JeHCTBUS B MPOPECCUOHANBHYIO CPELLY;

YMEThb MEPEHOCUTh 3HAHUS B IMO3HABATEJIbBHYI0 U MPAKTHUUYECKYH 00JacTu
KU3HEIEATEeIbHOCTH;

YMETh MHTErPUPOBATh 3HAHUS U3 PAa3HBIX PEIMETHBIX 001acTei;

BBIJIBUTaTh HOBBIE WJEH, NpEjlararb OPUTHMHAIBHBIE MOJIXOJbl M pELICHUS,
CTaBUTH MPOOJIEMBI U 33a4H, TOMYCKAIOIINE aJbTepPHATUBHBIC PEILICHUSI.

3) pabora ¢ unpopmMaumeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUYHUKAX MH(pOpMAIMK (TEKCTE y4eOHOro
nocoOusi, HAy4YHO-TIOMYJIAPHOM JUTEpaType, OHOJOTUYECKHX CIIOBapsiX U
CIpPaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHeTe), aHAIM3UPOBAThH



MH(POPMALIMIO Pa3IMYHbIX BUIOB U (POPM IpECTaBICHUS, KPUTUUECKU OLIEHUBATh
€€ I0OCTOBEPHOCTh U HETIPOTUBOPEUNBOCT;

(opMyIMpOBaTh 3alPOChl U MPUMEHATH Pa3IMYHbIE METOABI NPU MOUCKE U
orbope Omosornyeckoil mHpoOpMalu, HEOOXOIUMOM IS BBIMOJIHEHHUS y4eOHBIX
3aj1ay;

npuoOpeTaTh ONBIT HCIHOJIB30BaHUS HMH(POPMAMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOT'MI, COBEPILIEHCTBOBATh KYJIbTYpY aKTUBHOT'O MCIIOJIb30BAaHUS Pa3IMYHbIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAlbHYI0  (GOpMy  TMpEACTABICHUS
Ouonoruueckor nHPopMauu (cxemsl, TpaduKu, AMArpaMMbl, TAOIHIIbI, PUCYHKU
" Ipyroe);

UCIIOJIB30BaTh HAyyHBIM A3BIK B KayecTBE CpeAcTBa MNpu padoTe ¢
OMoJOrnyeckod HHPOpMalUUe: NPUMEHATh XHUMHUYECKHE, (U3UYECKUE H
MaTE€MaTUYeCKHe 3HAaKU W CUMBOJBI, (HOpMyJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIONB30BaTh U NPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJMYECKHE  CPEACTBA
HaIJITHOCTH;

BJaJ€Th  HABbIKAMU  pAclO3HAaBaHMA U 3allUThl  HUH(pOpMaLMH,
MH(OPMAIMOHHOW 0€30MaCHOCTH JINYHOCTH.

OByaeHue YHMBEPCAJIbHBIME KOMMYHMKATHBHBIMH JeHCTBUSMMU:

1) o0mmenne:

OCYILECTBIISATh KOMMYHHUKAIIUU BO BCeX cepax *KU3HU, AKTUBHO y4aCTBOBATh
B JIMAJIOT€ WJIU JUCKYCCHUHU IO CYIIECTBY OOCYXIaeMoil Tembl (yMEHUE 3a/1aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJEHUS OTHOCHTEIIbHO BBINIOJHEHUS MpejjiaraeMon
3aJlayd, YYUTHIBATh UHTEPECHl U COIJIACOBAHHOCTh MO3ULIMNA APYIMX yYaCTHUKOB
JIAAJIoTa UK IUCKYCCUU);

pacrno3HaBaThb HeBepOaJbHbIE CpEACTBAa OOIIEHUS, TOHMMAaTh 3HAYCHHE
COLIMAJIBHBIX 3HAKOB, MPEANOCHIJIOK BO3HMKHOBEHUS KOH(JIMKTHBIX CHUTyaluH,
YMETh CMSTYaTh KOH(PJIMKTHI U BECTH IIEPETOBOPHI;

BJIAJIETh PA3IMYHBIMU CHOCOOaMM OOILEHUS U B3aUMOJIECHCTBUS, MOHUMATh
HaMEpPEHUs IPYTUX JIIOJIEH, MPOSBIIATh YBAXKUTEIbHOE OTHOLIEHHE K COOECETHUKY
U B KOPPEKTHOU Popme hopMyTupoBaTh CBOM BO3PAKEHUS,

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUKY 3PEHHSI C HCIOJIb30BAaHUEM
SA3BIKOBBIX CPEJICTB.

2) cOBMeCTHasl 1eATeTbHOCTD:

NOHUMATh M HCIIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHIMBUAYaJIbHOU
paboThI IPU PEIICHUU OUOJIOTHYECKOM MpoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNIOBBIX (DOPM B3aMMOJEHCTBUSA MPU PEILICHUH y4eOHOH 3a1auH;

BBIOMpPATh TEMATHKy M METOJbl COBMECTHBIX NEWCTBHM C Y4€TOM OOIIuX
WHTEPECOB M BO3MOYKHOCTEN Ka)KIOro YjeHa KOJUIEKTHBA,;



NPUHAMATh LEIM COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH W
KOOPAMHUPOBATh JEUCTBUSL MO €€ [IOCTMKECHHIO: COCTaBJISTH IUIAH JEHCTBUM,
pacnpeienarh poju ¢ Y4€TOM MHEHHH YYaCTHHKOB, OOCYXKIaTh pe3yJIbTaThl
COBMECTHOM padoThI;

OLICHMBATh KayeCTBO CBOETr0 BKJIAJa W KAXKIOTO Yy4YaCTHHKAa KOMAaH[bl B
001Ut pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

Mpe/iaratb HOBBIE MIPOEKTHI, OLEHHMBAaTh HUIEU C TO3ULUUA HOBU3HBI,
OpPUTHMHAIBHOCTHU, TPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJISITh IO3UTHUBHOE CTPATETMYECKOE IOBEACHUE B PA3IUYHBIX
CUTYaIHsSIX, TPOSIBJISITH TBOPYECTBO U BOOOpaKEHUE, OBITh MHUIIUATUBHBIM.

OBJiaieHne YHUBEPCAJTbHBIMH PeryJSSTUBHBIMHU ACHCTBUSIMM:

1) caMmoopraHnu3anms:

UCIIOJI30BaTh OMOJIOTMYECKUE 3HAHWS JUIsl BBISBJICHHA NpPOOJIEM U UX
pelIeHrs B )KU3HEHHBIX U YUEOHBIX CUTYaIUSIX;

BBIOMpAaTh Ha OCHOBE OHMOJIOTMUECKHX 3HAHWUU II€JIEBbIE U CMBICIOBBIC
YCTAHOBKM B CBOMX ACHCTBUSX M MOCTYIKAaxX IO OTHOLIEHHUIO K JKUBOU MPHUPOJE,
CBOEMY 3/10POBBIO U 3I0POBBI0 OKPYKAIOIINX;

CaMOCTOATENIbHO OCYIIECTBIIATh MO3HABATEIBHYIO JI€ATEIbHOCTD, BBISBIISATH
npoOJieMbl, CTaBUTh U (HOPMYJIMPOBAThH COOCTBEHHBIEC 3aJlaud B 00pa30BaTEIbHOM
JEATEIIbHOCTH U JKU3HECHHBIX CUTyallUsX;

CaMOCTOATENILHO COCTABJISITH IUIAaH pEIICHUS MpoOJieMbl € YYETOM
MMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MIPEATIOUTCHHUIA;

JlaBaTh OILICHKY HOBBIM CHUTYaIIUsIM;

pacumMpsITh paMKH y4€OHOTO MpeaMeTa Ha OCHOBE JTMYHBIX MPEIIOYTCHHI;

JienaTh OCO3HAHHBIM BHIOOP, apryMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTH
3a pEILICHMUE;

OIICHUBATh MPUOOPETEHHBIN OIBIT;

CroCOOCTBOBaTh (OPMHUPOBAHUIO W MPOSIBICHUIO IIMPOKOW SPYAHMIIMHA B
pa3HbIX 00JIACTAX 3HAHUM, TOCTOSHHO TIOBBIIIATH CBOM OOpa3oBaTEIbHBIA U
KYJIbTYPHBIA YPOBEHb.

2) CAaMOKOHTPOJIb!

JlaBaTh OIIEHKY HOBBIM CHUTYallUsiIM, BHOCUTh KOPPEKTHUBBLI B JICSITEIIBLHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BIAJCTh HABBIKAMH  TI03HABATENBHON  pedIeKCMH KAk  OCO3HAHMS
COBEpIIAEMbIX JICHUCTBUM M MBICIUTENBHBIX MPOILECCOB, HMX pE3yJbTaTOB U
OCHOBAHMM, MCIOJIb30BaTh MPUEMBI peIeKCUU NIl OLUEHKH CUTYalllH, BbIOOpa
BEPHOT'O PEILICHUS;

yMETh OIICHUBAaTh PUCKHM W CBOEBPEMEHHO NPUHUMATh PEIICHUS IO HX
CHU)KEHMUIO;



IIPUHUMAaTh MOTHBBI W apryMEHTBl APYIMX IIPM AaHAIN3E pPeE3yJbTaTOB
NEATEIbHOCTH;

3) npuHATHE cedsT U APYTHX:

IPUHUMATH ce0sl, MOHNUMAsi CBOU HEJOCTATKU M IOCTOMHCTBA;

OPUHUMATh MOTHBBI W apryMEHThl APYIMX IpPU AaHAIU3E€ pe3yJIbTaTOB
NEATEIbHOCTH;

IpU3HaBaTh CBOE IIPABO U MPABO JAPYTUX HA OLIMOKY;

pa3BUBATh CIOCOOHOCTH TOHUMATh MUP C TIO3HUIMH JPYTOTro YeJIOBeKa.

IHNPEAMETHBIE PE3YJIBTATDBI

[IpeameTHble pe3ynbTaThl OCBOeHUs nporpammbel COO mo Ouonoruu Ha
0a30BOM ypOBHE BKJIIOYAIOT crienuduueckue 1 yueoHoro npeamera «buomorus»
HAy4YHbIC 3HAHUS, YMEHUS U CIOCOOBI IEUCTBUM 10 OCBOCHUIO, MHTEPIIPETAIIUN U
peoOpa30BaHUI0 3HAHWM, BUbI JESITEIBHOCTH IO MOJYYEHUIO HOBOIO 3HAHUS U
MPUMEHEHUIO 3HAHWW B PA3MYHBIX yUEOHBIX CHTYallUsAX, a TaKKe B peaTbHBIX
KU3HEHHBIX CUTYallUsiX, CBSA3aHHBIX C Ouonorueid. B mporpamme mpenmMeTHbie
pe3yabTaThl MPEACTABICHBI IO TOAaM O0yUEHHUS.

[IpeameTHbIe pe3yNbTaThl OCBOCHUS ydueOHOro mpeamera «buosnorus» ¢ 10
Kjlacce JOJKHBI OTPaXaTh:

c(OpMHPOBAHHOCTh 3HAHUW O MECTE U POJIM OMOJIOTMH B CUCTEME HAy4YHOTO
3HAaHUSl ECTECTBEHHbIX HayK, B (OPMHUPOBAHMM COBPEMEHHON €CTECTBEHHO-
HAyYHOW KapTUHBI MHpPa W HAYYHOTO MHPOBO33PEHHUS, O BKJIAJE POCCUMCKUX U
3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OHOJOTUH, (PYHKIIMOHATHHOU
IPaMOTHOCTH Y€JIOBEKa JUIsl peICHUs KU3HEHHBIX 3a/1a4;

YMEHUE pACKpbIBATh COJEpkKaHUE OMOJIOTMYECKUX TEPMUHOB U TOHSITHIL:
XKU3Hb, KJIE€TKa, OpraHu3M, MeTaboau3M (OOMEH BELECTB M IMpEeBpalleHUE
OHEPTUHN), TOMEOCTa3 (CaMOperyysiys), YPOBHEBasE OpPraHU3aIUs KUBBIX CHUCTEM,
CaMOBOCIPOU3BEICHHE (PENPOIYKIINS), HACIEICTBEHHOCTh, U3MEHYUBOCTbD, POCT U
pa3BUTHE;

yMEHUE u3JlaraTb OHOJIOTMYECKHE Teopuu (KIETOYHas, XPOMOCOMHas,
MyTaIlMOHHAsI, IIEHTpaJibHasg JOrMa MOJICKYJIApHON Ouonorun), 3akoHbl (I
Menpens, T. Moprana, H. M. BaBuiioBa) u y4yeHus (o meHTpax MHOTOOOpasusi u
MPOUCXOXKICHUS KyJIbTYpHbIX pacTenuit H. M. BaBuioBa), onpeaensTh rpaHUIlbl
WX MPUMEHUMOCTH K KUBBIM CUCTEMaM;

yYMEHUE BJIaJIETh METOJIaMU HAYYHOTO IMO3HAHMS B OMOJIOTUN: HAOIIOICHUE U
OMMHMCAHKUE KUBBIX CHUCTEM, TPOIIECCOB W SIBICHUMN, OpPraHM3aIus U TMPOBEICHUE
OMOJOTUYECKOTO  JKCIEPUMEHTa,  BBIIBM)KCHHE  THUIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEX]y MCCIEIyEeMbIMH BEJIIMYMHAMU, OOBSICHEHHE IMOJTYYEHHBIX



pe3ynbTaTOB, MCIOJIb30BAHHBIX HAYYHBIX MOHSATUH, TEOPUM W 3aKOHOB, YMEHHUE
JienaTh BBIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3yJIbTATOB;

YMEHUE BBIJCIATh CYIIECTBEHHbIE MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U
IYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOCHHOCTH
MPOIIECCOB: OOMEHa BEIECTB M MPEBpAIICHHS dHEPTUU B KIIETKE, (DOTOCHMHTE3A,
IJIACTUYECKOTO W SHEPreTMYecKoro oOMEHa, XEMOCHMHTEe3a, MHTO3a, Meio3a,
OIUIOZIOTBOPEHUS, PA3MHOXKEHHS, WHAUBUAYATbHOTO Pa3BUTHS  OpraHuU3Ma
(oHTOTEHER);

YMEHHE TMPUMEHSTh MOJyUYCHHBIC 3HAHUS A1 OOBSACHEHUS OMOJOTHYECKHX
IIPOLIECCOB U SIBJICHHUM, U1 NPUHATHS NMPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
JKU3HM C I1IeJIblI0 o0ecreyeHus: 0e30IacHOCTH CBOETO 3/I0pPOBbSI M 370POBbSA
OKPYXAIOIIUX JIOJEH, COOMI0/IEHNS HOPM IPAMOTHOTO MOBEJICHUS B OKPY’KaIOIIeH
IPUPOTHON cpene, MOHUMAHUE HEOOXOIUMOCTH HCIOJIb30BAaHUS TOCTHKEHUMN
COBPEMEHHOMU OHoJI0rNu u OMOTEXHOJIOTHUI TUIS pPalMOHATILHOTO
PUPOIOTIOIb30BAHUS;

YMEHUE pellaTh DJJIEMEHTApHbIE T'E€HETUYECKHME 3aJadyd Ha MOHO- U
JUTUOPUIIHOE CKpEIMBAHUE, CLEIJICHHOE HAaCJEelI0BAaHUE, COCTaBISATh CXEMBI
MOHOTHOPHIHOTO CKpEIIMBAHMS AJIsl MpEICKa3aHsl HACJIeOBAHUS MPU3HAKOB Y
OpPTraHH3MOB;

YMEHUE BBIMOJIHATh JIA0OpAaTOpHBIE M MpakTU4YeCKue paboThl, cOOI0IaTh
npaBuiia npu padboTe ¢ ydeOHbIM U J1a00paTOPHBIM 000PYI0BAHUEM;

YMEHUE KPUTHYECKH OIICHWBATh M HWHTEPIPETHPOBATH HHPOPMAITHIO
OMOJIOTHUECKOTO COJEP)KaHUs, BKIIOYAIONIYI0 TICEBJOHAYYHBIE 3HAHUS W3
pa3IMYHBIX UCTOYHUKOB (CpPEACTBA MAacCOBOW MH(GOPMAIMU, HAYTHO-TIOMYJISIPHbIC
MaTepHuaybl), STUYECKHE AaCIEeKThl COBPEMEHHBIX HCCIEAOBaHUN B OHMOJIOTHH,
MeAUILIMHE, OMOTEXHOJIOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHBIE THCHMEHHBIE M YCTHBIE COOOIICHMUS,
0000611ast 6uoJIornYecKyt0 UHGOPMAIIUIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
UCITIOJIb30BATh MOHATUIHBIN ammapat OMOJIOTHH.

[IpeameTHbIe pe3yNbTaThl OCBOCHMS ydeOHOro mpeamera «buonorus» ¢ 11
Kaacce TOJKHBI OTPaXKaTh:

c(OpMUPOBAHHOCTH 3HAHUN O MECTE U POJIA OMOJOTHH B CUCTEME HAYyYHOTO
3HAaHWs ECTECTBEHHBIX HAyK, B (OPMHUPOBAHMHM COBPEMEHHOW eCTECTBEHHO-
HAy4YHOW KapTUHBI MHpPA M HAYYHOTO MHPOBO33PEHHsS, O BKIAJE POCCHUCKUX U
3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWOJOTUH, (PYHKIIMOHAIBHON
I'PaMOTHOCTH Ye€JIOBEKa [Tl PEIICHHUS KU3HEHHBIX 3a/1a4;

YMEHHE pPACKpBhIBaTh COJACpKaHHE OWOJOTHMYECKUX TEPMHHOB WM TIOHATHUM:
BU/I, TIONYJISALUS, TeHODOH, 3BOJIIOLMS, ABUKYIIUE CUITBI ((PAaKTOPHI) FBOJIOILMUH,
MPUCTIOCOOJICHHOCTh OPTraHU3MOB, BHU000pa30BaHUE, SKOJOTUYECKHUE (PaKTOPHI,



DKOCHCTEMA, MPOAYLEHTHI, KOHCYMEHTBI, PpPEAYLEHTbl, LENH IHUTAHUA,
HKOJIOTHYECKas Mpamua, OMoreoleHos, onocdepa;

yMEHUE Hu3JIaratb OWOJOTHYECKHME Teopuu (PBONIOIMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKash TEOpUs DSBOJIOLUUHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apoapimieBoro cxonacrtea K. M. bapa, depenoBaHus IJIaBHBIX HaIlpaBiICHUN H
nyteit sBomonuu A. H. CeseproBa, yuenust o 6uochepe B. 1. Bepuanckoro),
ONPENEIIATh TPAHULIBI UX TPUMEHUMOCTH K dKUBBIM CUCTEMAM,;

YMEHHE BJaJIeTh METOIaMU HAYYHOTO IMO3HAHUS B OMOJIOTUH: HAOIIOIEHUE U
ONHMCAHHUE YKUBBIX CHUCTEM, IPOLIECCOB U SIBICHUWI, OpraHu3aiusi U MpPOBEACHHUE
OMOJIOTMYECKOTO  3KCHEPUMEHTA,  BBIABM)KEHUE  THUIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEX]y HCCIEIyeMbIMH BEJIIMYMHAMU, OOBSICHEHHE MOJTYYSHHBIX
pe3yJIbTaTOB, WCIOJb30BAHHBIX HAYYHBIX IOHSTUH, TEOPUHA U 3aKOHOB, YMECHHE
JieaTh BBIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3yJIbTaTOB;

YMEHUE BBIICISATh CYIIECTBEHHBIE MPU3HAKU CTPOEHUS OHOJOTHMYECKHX
OOBEKTOB: BHUJOB, MOMYJALUUN, MPOAYLEHTOB, KOHCYMEHTOB, pPEIYyLICHTOB,
OMOreolEHO30B U  JKOCUCTEM, OCOOEHHOCTH IPOLIECCOB: HACJIEACTBEHHOM
U3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BUAO000pa30BaHUs, MPUCHIOCOOICHHOCTU
OpraHU3MOB, JIE€UCTBHS SKOJOTMYECKUX (PAKTOPOB Ha OpPraHU3MBI, IEpeHOca
BEIIECTB M TIOTOKA SHEPIHMH B SKOCHCTEMAX, AHTPONOTEHHBIX H3MEHEHUH B
HKOCHCTEMAX CBOEM MECTHOCTH, KpPYroBOpOTa BEIIECTB U OMOr€OXUMHYECKHX
IIUKJIOB B Onocdepe;

YMEHUE MPUMEHATH MOJYyYEHHbIE 3HAHUS ISl OOBSCHEHUS OMOJOTUYECKUX
IIPOILIECCOB W SIBJICHUM, IJII NPUHATHS NMPAKTUYECKUX PELIEHUN B MOBCEIHEBHOU
XKU3HM C LeJbl0 o0ecreyeHus: 0e30MacHOCTH CBOEro 3[0pOBbS M 340POBBS
OKPY>KaIOIKX JII0/IeH, COOI0IEHUS] HOPM I'PaMOTHOTO MOBEJACHUS B OKpYXKarolei
OPUPOJIHON cpene, NMOHUMAHUE HEOOXOIUMOCTH HCIOJIb30BAaHUS JTOCTHIKEHUMN
COBPEMEHHOW OMOJIOTHH JJIs1 pALIMOHATILHOTO PUPOAOIIONIH30BAHNS;

YMEHUE pelaTh 3JIEMEHTApHble OMOJOTUYECKHE 3a/layd, COCTABJISATh CXEMBbI
MEPEHOCA BEILIECTB U SHEPTUH B IKOCUCTEMAaX (LIETH MUTaHUSA);

YMEHUE BBIMOJHATh JTA0OpATOPHBIE W TPAKTUYECKUE padOThI, COOIIOATH
npaBuiia npu paboTe ¢ ydeOHbIM U J1a00paTOPHBIM 000PYI0BAHUEM;

YyMEHUE KPUTHYECKM OLEHUBATh M HWHTEPIPETHPOBATH HHPOPMALIHIO
OMOJIOTUYECKOTO  COAEP)KAaHMSI, BKIIOYAIONIYIO TICEBJOHAYYHbIE 3HAHUS U3
pa3IMYHBIX UCTOYHHUKOB (CpPEeACTBa MAaccOBOW MH(GOpPMALMU, HAYYHO-TIOMYJISIPHbIE
MaTepuaibl),  paccMaTpuBaTh  TIJ0OaJdbHBIE  SKOJOTMYECKHE  MPOOJIeMbl
COBPEMEHHOCTH, (HOPMHUPOBATH 110 OTHOUIEHUIO K HUM COOCTBEHHYIO MO3UIINIO;

YMEHUE CO3/1aBaThb COOCTBEHHbIE IHCHMEHHBIE M YCTHBIE COOOULIEHUS,
000011as1 6MOJIOTHYECKYt0 UHGOPMAIIUIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
WCITOJIH30BATh MOHATUIHBIN armapaT OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHue pa3/ieioB U TeM undpoBbie
Ne i/ P Konrpoabnbsie IIpakruyeckue (1upp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTshI
pecypchl
buonorus kak Hayka 2 bubmorexa HOK
i https://m.edso0o.ru/7f41c292
JKuBbie cucTeMbl U UX OpraHU3aLUs 1 bubmorexa OK
P . https://m.edso0o.ru/7f41c292
XHUMHYECKUH COCTAB M CTPOCHUE KIIETKH 8 1 bubmmorexa [IOK
P https://m.edso0o.ru/7f41c292
KusznenesaTenbHOCTh KIETKU 6 bubmorexa LOK
A https://m.edso00.ru/7f41c292
PasMHOXEHUE U MUHAUBUAYATIbHOE Pa3BUTHE 5 1 bubnmnoreka HOK
OpraHu3MOB https://m.edso0.ru/7f41c292
HacnenctBeHHOCTh M1 N3MEHYMBOCTD 8 1 bubnuoreka [{OK
OpraHU3MOB https://m.edso00.ru/7f41c292
Ceneknust opranu3mMoB. OCHOBBI 3 bubnunorexa LIOK
OMOTEXHOJIOTUU https://m.eds00.ru/7f41¢c292
but6mmoreka [IOK
P 1 1
CIEPBHOC BpeMA https://m.edso00.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 34 1 3



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

11 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM undgposbie
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NMPOrpamMMbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoTshI
pecypcbl
bubnuoreka [{OK
1 IBOMOUHORKAA GHONOTHS o 1 https://m.edsoo.ru/7f41cc74
5 Bo3HUKHOBEHWE U Pa3BUTHUE KU3HU HA 9 bubnnorexa [JOK
3emiie https://m.edsoo.ru/7f41cc74
bubnuoreka [{OK
3 Opranu3MBl H OKpyXKaIOLas cpeja > 1 https://m.edsoo.ru/7f41cc74
bubmuoreka [IOK
4 Coo01ecTBa v SKOJIOTUUECKUE CUCTEMBI 9 https://m.edso.ru/7fA1ccT4
bu6nmorexa LIOK
P 2 1
° C3CPBHOC BpeMi https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 1 2



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

HOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
KoanuecTBo yacos DJIeKTPOHHbIE
Ne HMara uudposeie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero u3y4eHusi  00pa3oBaTeJIbHbIC
padoThI padoThI
pecypcsbl
bubmuorexa [JOK
1 buoiiorus B cucreme Hayk 1 https://m.eds00.ru/863e6122
https://m.eds00.ru/863e632a
MeTo1bl TO3HAHUA JKUBOM TPUPOJIBI.
[IpakTuueckas padora Ne 1
2 «cnonp30BaHue pa3IMYHbIX 1 0.5 bubmorexa HOK
P ' https://m.eds00.ru/863e6122
METO/IOB NPU U3YYEHUHU
OMOJOTHYECKIX 00BEKTOBY
3 buosiornueckue cucremsl, MPOUECCHI 1 bubnuoteka [JOK
U UX U3Y4CHHE https://m.eds00.ru/863e6564
4 XuMHYECKu# cocTaB KiIeTku. Bomga u 1 bubnmoreka [JOK
MUHEPAIBHBIE COJIN https://m.eds00.ru/863e674e
bubmuorexa [JOK
5 b . 1
e, COCTaB 1 CTPOCHHE GenKOB https://m.edso00.ru/863e6b72
DepMeHThI — OMOJIOTUYECKHE
karanu3aTopsl. JlabopaTopHas
6 abota Ne 1 «3yuenwue 1 0.5 bubmmorexa LIOK
p - uyq ' https://m.eds00.ru/863e6b72
KaTaJUTHYECKON aKTUBHOCTHU
(dbepMeHTOB (Ha MpUMepe aMUIa3bl



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

WIM KaTajiasbl)»

bu6mmoreka [IOK
! Y TaeBOTEL Jima et https://m.eds00.ru/863e6870
bubmuoreka [JOK
8 Hywrennossie kncaotsl. AT® https://m.edsoo.ru/863e6d5¢c
9 Hcropus u meToas! u3ydyeHus bubmumorexa [IOK
kietku. Knerounas teopus https://m.edso00.ru/863e6e88
10 KiteTka kak memocTHas sKuBas
cucTema
CrpoeHune 3yKapuOTUYECKON KIIETKH.
JlaboparopHuas padota Ne 2
«3y4yeHne cTpoeHus KJIETOK bu6mmorexa [IOK
11 pacTeHUM, )KUBOTHBIX, TPHOOB 1 0.5 https://m.edso00.ru/863e6ff0
OakTepuil 1Mo MUKPOCKOIIOM Ha https://m.edso00.ru/863e716¢
TOTOBBIX MUKpPOIIpETnapaTax u ux
OTIFICAHUE)»
bubmorexa [JOK
12 OOMeH BemecTB WM MEeTab0Iu3M https://m.e dsogru 18636766¢
bu6mmoreka [JOK
13 Potocmires. XemocHnres https://m.eds00.ru/863e7¢c98
. bubnmuotexa [JOK
14 DHepretiieckuii 00men https://m.edsoo.ru/863e7aae
JKu3HeHHbIN UK KIeTKU. [{enenue
KkJeTku. Muto3. JlabopaTopnast Bu6morexa [IOK
15 pabota Ne 3 «HaOmoneHne MuTo3a B 0.5 httos://m.edsoo.ru/863e7dcA
KJIETKaX KOHYMKa KOpPEIIKa JIyKa Ha
TOTOBBIX MUKpPOIIpenapaTax»
16 buocunTe3 6enka. Peakmmst bubmuorexa [JOK

MaTpUYHOI'O CUHTE3a

https://m.edso00.ru/863e796e



https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e

bubmuorexa [JOK

17 T —0 0
parCIbITt nocHiTes beiia https://m.edso00.ru/863e796e
18 Hexnetounsie hopMbl )KU3HU — bubnmoreka [JOK
BHUPYCHI https://m.eds00.ru/863e7540
bubmuoreka [JOK
19 ®DopMbI Pa3MHOKEHUST OPTaHU3MOB https://m.eds00.ru/863e81b6
https://m.edsoo.ru/863e831e
bubmuorexa [JOK
2 Meii
0 enos https://m.edsoo.ru/863e7f4a
OO6pa3oBaHue U pa3BUTHE MOJTOBBIX
kJ1eToK. OMI010TBOPEHHUE.
JlaGopaTtopHnast pabota Ne 4 bubnuorexa [JOK
21 0.5
«M3y4eHue cTpoeHus MOJIOBBIX https://m.eds00.ru/863e81b6
KJIETOK Ha TOTOBBIX
MUKpOTIpenaparax»
99 NuauBunyanbHOE pa3BUTHE bu6mmoreka [IOK
OpraHU3MOB https://m.eds00.ru/863e8436
93 I'eneTnka — Hayka o bubnuoreka [IOK
HACJIEACTBEHHOCTH U N3MEHYUBOCTHU https://m.edsoo.ru/863e86f2
3aKOHOMEPHOCTH HACJIEIOBAHUS
24 MIPU3HAKOB. MOHOTHOpHTHOE bubmmorexa [OK
P ) pra https://m.eds00.ru/863e8878
CKpEIINBaHHE
UTHOPUTHOE CKpEIIMBaHUE. 3aKOH
25 f{lesaBnI::Hioro Haf::nuel OBaHUS bubmorexa HOK
a https://m.edso00.ru/863e89a4
MPU3HAKOB
CrenneHHOe HacJIeJOBaHHE
26 npu3HakoB. JlabopaTtopHas pabota 05 bubnmoreka [JOK

No 5 «M3yuenue pe3ynbTaToB
MOHOTHOPHUIHOTO W TUTHOPUTHOTO

https://m.edso00.ru/863e8c60



https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60

CKpEILIMBaHUA y Jp030(HIIbl Ha
TFOTOBBIX MUKPOIIPEIapaTax»

I'eneruka nosa. Hacnenopanue bubmuorexa [JOK
27 1
MIPU3HAKOB, CLEIJIEHHBIX C IIOJIOM https://m.edso0.ru/863e8c60
N3menunBocTh. HenacnencrsenHas
W3MEHYHMBOCTh. JIJabopaTopHas
pabota Ne 6. 3yuenue bubnuoreka [IOK
28 . 1 0.5
MOTU(DUKATTMOHHOW U3MEHUHUBOCTH, https://m.edsoo.ru/863e8efe
MOCTPOEHNE BAPUALIMOHHOTO Psiia U
BApUALIMOHHON KPUBOM»
HacnencrBeHHass N3MEHYMBOCTD.
29 Jlaboparopnas pabota Ne 7. 1 05 bubnnoreka [JOK
«AHanu3 MyTayi y 1po30Qpuiisl Ha https://m.edsoo.ru/863e8efe
TOTOBBIX MUKPOTIpETapaTax»
bu6mmoreka [JOK
30 Tenernia esiobeta 1 https://m.edso00.ru/863e8d78
PesepBHeIit ypok. O600111€HNE TT0
31 teme «HacnencTBeHHOCTh U 1
W3MEHYHBOCTH OPTaHU3MOBY
bubmuorexa [JOK
32 Ceneiuns kak Hayka i mpotece 1 https://m.eds00.ru/863e9214
33 MeToap! 1 TOCTUIKEHUS CEJIEKIINHA 1 bubmuorexa [JOK
pPacTEeHUN U KUBOTHBIX https://m.eds00.ru/863e9214
34 buotexHoorus Kak oTpacib 1 bubnuorexa [JOK
npou3BoAcTBa. UTOroBbIi TeCT https://m.eds00.ru/863e9336
OBUIEE KOJIMYECTBO YACOB I10 34 4

I[TPOIT'PAMME



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KJIACC

KosaunyecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
n/n Tema ypoxa Bcero Konrpoannere  TIpaxTuieckue u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsbl
1 DBOJIIONHS U METOJIbI €€ U3yUEHUS 1 bubmorexa [IOK
https://m.edsoo.ru/863ea20e
5 Hctopust pa3BuTus npeacTraBieHui 1 bubnnoreka [JOK
00 3BOTIOINN https://m.eds00.ru/863e9570
bubmuorexa [JOK
3 Muipoopomionts L https://m.edsoo.ru/863e9cle
[Tomymsius Kak IeMeHTapHas
€IMHUIIA BUJA U SBOJIOIHH.
4 JlaGopaTopnas pabora Ne 1 1 0.5 bubmmorexa LIOK
https://m.eds00.ru/863e99c6
«CpaBHEHHE BHJIOB T10
MOP(OJIOTHIECKOMY KPUTEPHIOY
5 JIBIDKyIIME CUITBI (RJIEMEHTapHbIE 1 bubnuoreka [IOK
(bakTOpBbl) SBOJIIOLIUU https://m.edsoo.ru/863e9da4
. bubnmuotexa [JOK
6 EctectBennslit oT60p 1 ero Gpopmbl 1 https://m.edsoo.ru/863e9edo
Pe3ynbTath! 3BOIONNN:
MPUCIIOCOOJIEHHOCTh OPraHU3MOB U
7 Bus000pa3oBanue. JlabopatopHas 1 05 bubnuorexa [IOK
pabota Ne 2 «Onucanue https://m.edso00.ru/863e9fde
MPHUCIIOCOOJICHHOCTH OpTaHu3Ma U e
OTHOCHUTEIILHOTO XapaKkTepay»
3 Hanpasnenus u nytu 1 bubnuoreka [IOK

MAaKpO3BOJIFOLINHA

https://m.edso0.ru/863e9cle



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e

HeoOpaTtumocTs 3BoOIONNN

Hctopust sxu3Hu Ha 3emiie 1 METObI

10 .
e€ n3ydeHus
1 ['MnoTte3sl MPOUCXOKACHUS KUZHU bubnmoreka [JOK
Ha 3emie https://m.edsoo.ru/863ea5a6
12 PazButue xu3Hu Ha 3emMIie Mo 3pam 1 bubnmoreka [JOK
IepuoIam https://m.edso0.ru/863eat6be
OcCHOBHBIE 3TaIlbl BOITIOIUU
PacTUTENLHOTO U )KHBOTHOTO MHUDA.
[IpaxTnueckas padorta Ne 1 bubnuoreka [IOK
13 0.5
«M3y4eHne HCKOIaeMBbIX OCTaTKOB https://m.edso0.ru/863ea8hc
pPaCTCHHIA U KUBOTHBIX B
KOJUICKIIUSX
14 CoBpeMeHHas cucTema bubnunorexa [JOK
OpraHr4ecKoro Mupa https://m.edsoo.ru/863ea48e
15 DBOJTIOIHS YeJTOBEKa (AaHTPOTIOTEHE3) bubmmorexa [JOK
https://m.edso0.ru/863eac2c
16 JBxyuue cuibl ((akTopsl) bubnuoreka [IOK
aHTPOIIOreHE3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaJIUU IBOIIOLIUN
4eloBeKa
18 UYenoBeueckue packl ¥ MPUPOTHBIE bubnmoreka [JOK
aJanTaluy 4eJI0BeKa https://m.edso00.ru/863eaea2
PesepBHelil ypok. O600IIEHHE T10
19 TeMe «BO3HUKHOBEHHE U Pa3BUTHE
KHU3HU Ha 3emiie»
20 DKOJI0rUs KaK HayKa
21 Cpensl 00uTaHUS U YKOJIOTHIECKHE bu6mmoreka [IOK



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

(baxTopsl

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

AbGuoTtnveckue HakTopsbl.
Jlaboparopnas pabota Ne 3.
«Mopddomnoruueckue 0COOEHHOCTH

. bubnmoreka [JOK
22 pacTeHuil U3 pa3HbIX MECT 0.5
https://m.edso00.ru/863eb10e
obutanus». JlabopaTopHas pabora
Ne 4. «BnusiHue cBeTa Ha pOCT U
pa3BUTHE YEPEHKOB KOJIEyCa)»
bu6mmorexa [IOK
23 buorutieckie dakTopet https://m.eds00.ru/863eb348
DKOJIOTUYECKHE XapaKTEPUCTUKU
nomyssiun. [Ipaktuyeckas pabora
24 Ne 2 «IloncuéTt mI0THOCTH 0.5
MOMYJISIIIAIA pa3HbIX BUIOB
pacTeHui)
o5 Coob1ecTBa OpraHu3MOB — bubnuotexa [JOK
OMoIIEHO3 https://m.edsoo.ru/863eb46a
26 DKOJIOTHYECKHE CHCTEMBI bubmuorexa [JOK
(3K0CHCTEMBI) https://m.edso0.ru/863eb46a
OcHOBHBIE TIOKA3aTEeN IKOCUCTEMBI.
27 DKOJIOTMYECKUE TUPAMUJIbI. bubmmorexa [TOK
N https://m.edsoo.ru/863eb5fa
CaoiicTBa 3xocucteM. CyKiieccust
28 [TpupoHbIE S5KOCUCTEMBI
29 AHTpPOIIOT€HHBIE SKOCUCTEMBI
30 buocdepa — rnobanpHas bubnnoreka [JOK
9KOCUCTEMA 3EMIIN https://m.edso0o.ru/863ebb5e
31 3aKOHOMEPHOCTH CYIIECTBOBAHUS bubnmoreka [JOK

ounocdepsl

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



https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16

32 YenosedecTBO B Onocdepe 3emin 1
33 CocyuiecTBOBaHUE MPUPOJIBI U 1 bubnnoreka [HOK
YeJI0BEUECTBA https://m.edsoo.ru/863ebale
34 HroroBas koHTposabHas paboTa 1
OBIIEE KOJIMYECTBO YACOB I10 34

[NPOT'PAMME



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




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUD®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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