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IHHOACHUTEJBHASA 3AIINCKA

[Ipu paspaboTke mnporpamMmbl IO OHOJOTUM TEOPETHUYECKYI0 OCHOBY IS
OTIpe/eNeHUs] TMOAXOJ0B K (OPMUPOBAHUIO COACpX)AHUS y4yeOHOro mMpeaMeTra
«buosiorus»  coctTaBWIM:  KOHIENTyalbHble mnosnoxkeHus DdIOC COO o
B3aMMOOOYCIIOBJICHHOCTH 1IEJIeH, collepKaHusl, pe3yIbTaTOB OOy4YEeHHs U TpeOOBaHUM K
YPOBHIO TOATOTOBKM BBITYCKHUKOB, TIOJIOKCHHS 00 OOMMX IEIsSX W MPHUHIIHMIAX,
XapaKTEePU3YIOIIUX COBPEMEHHOE COCTOSIHIE CUCTEMBI CPETHET0 00111ero 00pa3oBaHUs B
Poccuiickoii @enepanyy, a TakKe MOJI0KEHUS O crienudrke OHOJIOTHH, e€ 3HAUCHUU B
MO3HAHUU >KMBOUW MIPUPOABI M 00ECTICUEHUN CYIIECTBOBAHUS YEJIOBEYECKOTO OOIIECTRA.
CoryiacHO Ha3BaHHBIM TOJIOKEHUSIM, OTPE/ICICHbl OCHOBHBIE (DYHKIIMH MPOTPAMMBI 110
OMOJIOTHH U €€ CTPYKTYpA.

[Iporpamma mo Ouonoruu Ja€T MpPEACTAaBICHUE O IENsAX, 00 0OIIel cTpaTeruu
oOy4eHUs, BOCIIUTAHUSA U PA3BUTHUS OOYYAIOIIMUXCS CPEJCTBAMU Y4e€OHOTO MpeameTa
«buonorusy, ompenenseT o0s3aTeIbHOE NPEIMETHOE COJIEp)KaHHE, €ro CTPYKTYpY,
pacmpenenieHue 1o pas3zesiaM u TeMaM, PEKOMEHYyEeMYI0 MTOCJIEeI0BATEIbHOCTh U3YUCHUS
y4eOHOTO MaTepuaia ¢ y4¢TOM MEKIIPEAMETHBIX U BHYTPUIIPEAMETHBIX CBS3€H, JIOTHKA
00pa3oBaTEIBLHOIO MPOIECCa, BO3PACTHBIX OCOOCHHOCTEN 00yYarommnXCs.

B mporpamme mo OMOJIOTHM TakXe yYWUTHIBAIOTCS TpeOOBaHWS K IUIAHUPYEMBIM
JUYHOCTHBIM, METalpeAMETHBIM UM TPEAMETHBIM  pe3yibTaraM OOy4YeHHs B
(hopMUPOBAaHUM OCHOBHBIX BHJIOB Y4YEOHO-TIO3HABATEIHLHON JEATEIbHOCTH/YU4eOHBIX
NelcTBUM 00yYaromMXCsl M0 OCBOCHUIO COACPKAHUSI OMOJIOTHYECKOr0 00Opa30BaHusl.

B nporpamme mno Ouonoruu (10-11 kmaccel, 0a30BBIM YpPOBEHb) peaiv30BaH
MPUHITUIT TIPEEMCTBEHHOCTH B UW3YYEHUW OWOJIOTHH, Oyiarojapss uYeMy B Hel
MIPOCMATPUBAETCS HAMPABIEHHOCTh HAa PA3BUTHE 3HAHUH, CBA3AHHBIX C POPMUPOBAHUEM
€CTECTBEHHO-HAYYHOTO  MHPOBO33pPEHUsS, IIEHHOCTHBIX OPHCHTAMK  JIMYHOCTH,
HKOJIOTUYCCKOTO MBIIIJICHUS, TIPEICTABIICHUNA O 3JOPOBOM 00pa3e KU3HU U OCPEIKHBIM
OTHOILIEHUEM K OKpYyXarllen NpupomHou cpexpe. lloatomy Hapsagy ¢ H3ydeHUEM
00IIEOMOIOTUYECKUX TEOPH, a TakKe 3HAHUK O CTPOCHUU >KUBBIX CHCTEM Pa3HOTO
paHTa ¥ CYIIHOCTH OCHOBHBIX NPOTEKAIOIIMX B HUX IMPOIIECCOB B MPOrpamMme IO
OMOJIOTHN YIEIICHO BHUMAHWE HMCIIOJIb30BAHHIO MONYYCHHBIX 3HAHWW B MTOBCEIHEBHOMN
KU3HHM TSI PEIICHHSI TPUKIIAIHBIX 3a7a9, B TOM YHCIIC: TPO(PHIIAKTUKA HACICICTBCHHBIX
3a00€BaHUN YETIOBEKa, MEAMKO-TEHETUYECKOTO KOHCYJIBTUPOBAHUSA, OOOCHOBAHUS
HKOJIOTUYECKH I1eJIECO00Pa3HOT0 TIOBEICHUSI B OKPYXKAIOIIEH MPUPOTHON cpesie, aHaIHn3a
BJIMSIHUSA XO3AWCTBEHHOW JEATEIbHOCTH 4YEJIOBEKa Ha COCTOSIHUE MPUPOAHBIX H
UCKYCCTBEHHBIX JKOCHCTEM. YCHUIIEHHE BHHMMAaHHUS K MPUKIATHON HampaBIEHHOCTH
yueOHoro mpeamera «buosiorus» MNPOAUKTOBAHO HEOOXOJUMOCTBIO OOECIeUeHUs
YCIIOBHM JUTsl PEIICHHs] OAHOW M3 aKTyaJIbHBIX 3a/ad IIMKOJLHOTO OHOJOTUYECKOTO
oOpa3oBaHusi, KOTOpas mpesmnoyiaraeT (GpopmMupoBaHue y 0oOydaronuxcsi COCOOHOCTH
aJanTUPOBATHCS K U3MEHEHMSIM IMHAMUYHO Pa3BUBAIOLIETOCS COBPEMEHHOTO MUPA.



buonorus Ha ypoBHE cpefHero o61iero o0pa3oBaHus 3aHUMAaeT BaxHoe MecTo. OHa
oOecrieunBaeT (GOpMHUpPOBAHUE Yy OOYYAIOIIUXCS MPEJCTABICHUN O HAy4YHOW KapTHHE
MUpa, paclIupsieT 1 000011aeT 3HAHUS O )KUBOU MPUPOJIE, €€ OTIIMYUTEIBHBIX MPU3HAKAX
— YPOBHEBOM OpraHM3aldyd M 3BOJIOLMH, CO3HAET YCIOBHS JUJIsi: MO3HAHUS 3aKOHOB
KUBOU TIPUPOBI, PopMUpOBaHUS (PYHKITMOHAIBEHON IPAMOTHOCTH, HaBBIKOB 37J0POBOTO
1 0e30MmacHoro 0opasa >KU3HH, SKOJIOTUYECKOTO MBIIUICHHUS, IEHHOCTHOTO OTHOIIIEHUS K
KUBOU MPUPOJE U YETIOBEKY.

bonpiioe 3HaueHne OWOJIOTHS UMEET TaKKe ISl pEelICHUS BOCHUTATEIbHBIX M
pa3BUBAIOIIMX 337a4 CPEAHET0 OOIIEero 0O0pa30BaHHWA, COIMATU3ALUU O0O0YYarOIIHXCS.
N3yuyenue Ononorun odecrnedynBaeT yciloBUsA M1 (OPMHUPOBAHUSA HUHTEIIEKTYalbHBIX,
KOMMYHUKAIIMOHHBIX ¥ HWH()OPMAIMOHHBIX HABBIKOB, 3CTETUYECKOW KYJIBTYpHI,
CIIOCOOCTBYET MHTErpaluyd OMOJIOTMYECKUX 3HAHUW C TMPEACTABICHUSIMH U3 JPYTUX
y4eOHBIX MpPEAMETOB, B YACTHOCTH, (PU3HKU, XuMuUKU U reorpaduu. HazpanHbie
MOJIOKEHUS O MPe/IHa3HAYEHUH y4eOHOTro npeameTa « buoaorus» cocTaBuiv OCHOBY IS
ONpe/eNeHus] TMOAXOJ0B K OTOOPY M CTPYKTYPHUPOBAaHHIO €ro COJEp KaHUf,
MIPE/ICTABJICHHOTO B MMPOTpaMMe 1Mo OUOJIOTHH.

Ot6op conepxkanust ydeOHoro mnpenmera «buonorus» Ha 0a30BOM YpOBHE
OCYUIECTBJIEH C MO3UIMI KYJIbTYPOCOOOPA3HOTO MOJIX0/a, B COOTBETCTBUH C KOTOPBIM
oOyyaromuecs: JOJDKHBI OCBOMTH 3HAHUSI M YMEHUS, 3HaAYMMbIE sl (POpMHUPOBAHUS
oOIel KyJIbTyphl, OMPEETSAIONINe aJeKBaTHOE MOBEJACHUE UYEJIOBEKAa B OKPYKAIOIICH
MPUPOJHOM cpene, BOCTpeOOBAaHHBIE B TOBCEIHEBHOW JKM3HU M MPAKTUYECKON
nestenbHocTH. (Ocoboe MecTo B 3TOM CHCTEME 3HAHUM 3aHUMAIOT DJIEMEHTHI
collepKaHUsl, KOTOpBIE CIy>)KaT OCHOBOW 1Jii (DOPMHUPOBAHMSI MPEJACTABICHUN O
COBPEMEHHOM €CTECTBEHHO-HAYUYHOW KapTUHE MHpa M IIEHHOCTHBIX OPHEHTALMIX
JUYHOCTHU, CIOCOOCTBYIOIIUX TYMaHU3AIMKU OMOJIOTHYECKOTO 00pa30BaHMUS.

CTpyKkTypUpOBaHUE COCpKaHUS yueOHOTO MaTepraia B MpOrpaMMe 1Mo OMOJIOTUN
OCYUIECTBJICHO C YYETOM NPHOPUTETHOTO 3HAYECHMS] 3HAHUM 00 OTIMYUTEIbHBIX
OCOOCHHOCTSIX JKHMBOW TIPUPOJbI, O €€ YPOBHEBOW OpraHu3alud W 3BOJIOIMU. B
COOTBETCTBHUM C OTUM B CTPYKType YydeOHoro mnpeamera «buosorus» BbIACICHBI
CIEAYIOIIME CcoJepXKaTeabHble JHUHUU: «buonorus kak Hayka. MeToJbl HAy4YHOTO
no3HaHus», «KieTka kak Ouosormueckas cucteMay, «OpraHu3zM Kak OuoJIormuecKas
cucteMa», «CucreMa U MHOroo0Opa3ue OpPraHMYEeCKOro MHpay, «IBOJIOLUS KUBOU
NPUPOIBDY, « IKOCUCTEMBI U MPUCYILIUE UM 3aKOHOMEPHOCTHY.

Lens n3zydenns yuebnoro npeameta «buonorus» Ha 6a30BOM ypoBHE — OBIIaJICHUE
OOyJaroIMMUCS 3HAHUSMU O CTPYKTYpHO-(YHKIIMOHATBLHOW OpPraHU3allud >KUBBIX
CUCTEM pa3HOr0 paHra M MNpUOOpEeTEeHHWEe YMEHUW HCIOJb30BaTh ATH 3HAHUS IS
I'PAMOTHBIX JIEUCTBUM B OTHOLLIEHUU OOBEKTOB MKUBOU MPUPOABI U PELUICHUS PA3TUYHBIX
KU3HEHHBIX MPOOJIEM.



JlocTkeHue e u3ydeHus yueoHoro npeamMera «buosorus» Ha 6a30BOM ypOBHE
o0ecreuynBaeTcs pelieHUEM CIEeYIOIUX 3a1a4:

OCBOCHHE OOYYAIOIIMMUCS CUCTEMbI 3HAaHUI 0 OMOJOTUYECKUX TEOPUSIX, YUCHUSIX,
3aKOHaX, 3aKOHOMEPHOCTSIX, THIIOTe3aX, MpaBHJIaX, CIyXallluX OCHOBOW MJis
dbopMHUpOBaHUS TIPEACTABICHUN O €CTECTBCHHO-HAYYHOW KapTUHE MHUpPA, O METOJax
HAy4YHOT'O O3HAHUS, CTPOCHUH, MHOT000pa3uK U 0COOCHHOCTAX JKUBBIX CUCTEM Pa3HOTO
YpOBHSI OpPraHU3allid, BBIJAIOLIUXCS OTKPBITUAX W COBPEMEHHBIX HCCIEIOBAHUSIX B
OMOJIOTHY;

dbopMmupoBaHre Yy OOYy4YalOIMXCA TO3HABATEIbHBIX, WHTEIUICKTYIbHBIX U
TBOPYECKUX CIIOCOOHOCTEH B MIPOIIECCE aHAIM3a JAHHBIX O MYTSX Pa3BUTHS B OMOJIOTHN
HAy4YHBIX B3IJISZIOB, MJIEH U MOJXOJOB K M3YyUYEHHUIO JKUBBIX CHCTEM Pa3HOTO YPOBHS
OpraHu3allvy;

CTaHOBJICHHE Y 00yYalOIUXCs 001Iel KyJIbTypbl, (PYHKIIMOHAIEHON IPAMOTHOCTH,
pa3BUTHE YMEHHH OOBSCHATh W OIICHUBATH SIBJICHUS OKPYXKAIOIIETO MHpa KUBOUH
MIPUPOIbI HA OCHOBAHUY 3HAHUMN U OTIBITA, TIOJIYYCHHBIX MPU U3YUYECHUU OHOJIOTHY;

dbopmupoBaHre |y OOydYalOIIMXCA YMEHUW  WJUIIOCTPUPOBATH  3HAUCHUE
OMOJIOTUYECKUX 3HAHUW B TPAKTUYECKON JIEATETLHOCTH 4YEJIOBEKa, pa3BUTUU
COBPEMECHHBIX MEAUITMHCKUX TEXHOJOTHUH U arpOOMOTEXHOJIOTHIA,

BOCIIUTAHUE YOSKICHHOCTH B BO3MOXXHOCTH TIO3HAHUS YEIIOBEKOM >KHBOMU
MIPUPOJIBI, HEOOXOIMMOCTH OEPEKHOTO OTHOIICHUSI K HeH, COOIIIOICHUS STHISCKUX HOPM
P TPOBEJICHUN OMOJIOTUYECKUX UCCIICIOBAHUIA;

OCO3HAaHWE IICHHOCTH OWOJIOTMYECKMX 3HAHWK [ TIOBBIICHUS YPOBHS
AKOJIOTHYCCKOMN KYIBbTYPHI, 111 (OPMUPOBAHHUS HAYIHOTO MUPOBO33PCHHUS,

MpUMEHEHUE MPUOOPETEHHBIX 3HAHMM M YMEHHMM B MOBCEAHEBHOW >KM3HU IS
OLICHKHM TMIOCJIEACTBUM CBOEH AEATENBHOCTH MO OTHOLIEHHUIO K OKPYXKAKOLIEH Cpene,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHHME U COOJIOJEHUE Mep MNPOPUIAKTUKI
3a00s1eBaHUM.

B cucreme cpemgnero oOmiero oopasoBanus «buosjorus», uzydaemas Ha 0a30BOM
YpOBHE, SIBJISETCS 0O0s3aTE€IbHBIM Yy4YEOHBIM TIPEIMETOM, BXOMSIIUM B COCTaB
npeaMeTHOU obsactu «EcTecTBeHHO-HAyYHBIC TTPEAMETHD».

Jlnst u3ydeHuss Ouosioruv Ha 0a30BOM YpPOBHE CpPEAHEro OOIIero oOpa3oBaHUS
otBoauTCs 68 yacoB: B 10 kitacce — 34 yaca (1 yac B Hezento), B 11 knacce — 34 gaca (1
4ac B HEJEIIO).



COIEPKXAHUE OBYYEHUA
10 KITACC

Tema 1. buosiorusi kak Hayka (2 yaca)

buonoruss xak Hayka. CBsi3b OMOJIOTUM C OOIIECTBEHHBIMH, TEXHUUYECKUMHU U
APYTUMHU €CTECTBEHHBIMU HayKaMH, GUIOCO(PHEH, ITUKON, ICTETUKON U mpaBoM. Poib
Oowonmornn B (GOPMHPOBAHWM COBPEMEHHOW HAydyHOW KapTuHB Mupa. Cucrema
OMOJIOTUYECKUX HaYK.

Meroapl TO3HAHUS >KUBOW TMpUpOAbl (HaOMOIEHHE, SKCIEPUMEHT, OIHUCAHUE,
n3MepeHue, Kiiaccuukalys, MoJeIMPOBaHUE, CTATUCTUYECKAst 00padOTKa JaHHBIX ).

JdemoHcTpanuu:

[Toptpetsi: Y. Hapsun, I'. Mennens, H. K. Konbios, k. Yorcon u @. Kpuk.

Tabnuubl 1 cxeMbl: «MeTo/ bl TO3HAHUS JKUBOU MPUPOIBD.

JlaGopaTopHble 1 NpaKTHYeCKHe padoThbI:

[Ipaktrueckas padota Ne 1. «Mcnonap30BaHne pa3InyHbIX METOJOB MIPU U3YUEHUHU
OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucteMbl M UX opranu3zanus (1 gac)

XKusble cuctembl (OMOcHMCTEMBbI) Kak MpeaMeT H3ydeHus Ouosioruu. OTiaudue
KUBBIX CUCTEM OT HEOPTraHUYECKOW MPUPOIBI.

CgoiicTBa OmocucTeM M UX pa3zHOooOpa3ue. YPOBHM OpraHu3alui OUOCUCTEM:
MOJICKYJISIDHBIN, KJIETOYHBIA, TKAHEBBIM, OPraHW3MEHHBIM, MOMYJSAIMOHHO-BUIOBOM,
AKOCUCTEMHBIH (OMOTE€OLIEHOTUYECKHU ), OnOChEepHBIA.

JdemoHcTpanuu:

Tabnuupl 1 cxembl: « OCHOBHBIE PU3HAKU KU3HW», « Y POBHU OPraHU3aLUHU )KHUBOU
MPUPOJIBD».

O6opynoBanue: mojens moJiekyisl JJHK.

Tema 3. Xumnuyeckuii cocTaB U CTPOeHHUE KJIeTKH (8 yacoB)

XUMHUYECKHM COCTaB KJIETKU. XHMHUYECKHE JJIEMEHTBI: MAaKpPOAJIEMEHTHI,
MHUKpPO3JIEeMEHThI. Boia 1 MuHepaibHbIe BelecTBa.

OyHKIMY BOJIBI 1 MUHEPAJIBHBIX BEIIECTB B KieTKe. [loanepkanre 0CMOTHYECKOTO
Oayanca.

benku. CoctaB u cTpoeHHe OCIKOB. AMHHOKHCIOTHI — MOHOMEpHI OEIKOB.
He3zameHumble ¥ 3aMEHUMBbIE aMHUHOKHCIOTHI. AMHWHOKHUCIOTHBIM COCTaB. YPOBHHU
CTPYKTYpbl OE€TTKOBOM MOJEKYJbl (IEpBUYHAS, BTOPUYHAS, TPETUYHAS U YETBEPTUUHAS
CTPYKTypa). XUMUYECKHE CBOMCTBA OenKkoB. buonornueckue QyHKIMU OEIKOB.

depMeHTH — OMoJormyeckrue kKaranu3atopbl. CTpoeHue (GepMeHTa: aKTHBHBIN
HEeHTp, cyocTpatHas cneuuduunoctsb. Kodepmentsl. Butamunsl. Otanaus GepmMeHTOB
OT HEOPTaHWYECKUX KaTaln3aTOPOB.



VYrneBoabl: MoHOcaxapuabl (TJH0K03a, pu0o3a U AE€30KCUprO03a), aucaxapuibl
(caxapo3a, Jakro3a) M  HoJucaxapuabl  (Kpaxmajl, TJMKOIEH, LEJUII0JI03a).
buonoruueckue QyHKIUU YIIIEBOOB.

Jlumunel:  Tpurmuuepuasl,  pochomunuasl,  crepouabl. [ 'uapoduiIbHO-
rupodoOHbIe cBoiicTBa. bruonornueckue GyHKIuM aunuaoB. CpaBHEHHE YTIEBOJIOB,
O€JIKOB U JIMMIUAO0B KaK UICTOYHUKOB SHEPTHUU.

Hykneunossie kucnotel: JJHK u PHK. Hykneotuabl — MOHOMEpBI HYKJIEHHOBBIX
kucnot. Crpoenne u Gpynkuuu JIHK. Ctpoenne u ¢pynkumuu PHK. Buger PHK. AT®:
CTpoeHHE U QYHKIIUH.

[Mutonorus — Hayka o kieTke. Kilerounast Teopusi — puMep B3anMOJICUCTBUS NAEH
U (GaKTOB B HAYYHOM MTO3HAHUHU. MEeTO/Ibl U3YUEHUS KIETKH.

Knerka kak menoctHast xuBas cucreMa. OOmive NpU3HAKU KIETOK: 3aMKHYTas
HapykHasg MeMOpana, MosekyJsbl JIHK kak renetndeckuil ammapart, cUCTEMa CHHTE3a
Oenka.

Tunsl KIETOK: 3yKapuoTHdecKkas M mpokapuoTuueckas. OCOOEHHOCTH CTPOEHUs
npokapuotruyeckoit knetku. Knerounas crenka 6akrepuil. CTpoeHHe 3yKapuOTUYECKON
kJeTKU. OCHOBHBIE OTJINYUS PACTUTENBHOM, )KUBOTHOM U TPUOHOM KIETKH.

[ToBEpXHOCTHBIE CTPYKTYpbl KJIETOK — KIJIETOYHAs CTEHKA, TIJIMKOKAJIMKC, HX
¢ynkuuu. Ilnazmatuyeckas memOpana, e€ cBoiicTBa U (yHkuuu. LluTomnasma u eé
opranounbl. OmgHomemOpannbie opraHouzabl kietku: OIIC, ammapatr [Nombmxw,
mu3ocombl.  IlolyaBTOHOMHBIE OpPraHOWIbBl  KIJIETKH: MHTOXOHJPUH, IJIACTHUABL.
[Tpoucxoxaenre MUTOXOHAPUH U TiacTu . Buasl mnactun. HememOpaHHble OpraHOUIbI
KJIETKU: pUOOCOMBI, KJIETOYHBIA IEHTP, LEHTPUOJU, PECHUYKH, KTYTHKUA. DYHKIUU
OpPraHoOMJO0B KJIETKU. BKiroueHus.

Snpo — perynasTopHblii LEeHTp KieTku. CTpoeHue sapa: siaepHas 000J104YKa,
KapuoIuia3Ma, XpOMaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIECTB B KIETKE.

JdeMoHcTpanuu:

[ToptpeTsi: A. JIeenryk, P. I'yk, T. [lIBaun, M. lnelinen, P. Bupxos, /Ix. Yotcon,
@. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Huarpammbel: «PacripeniesieHne XUMHUYECKUX SJIEMEHTOB B HEXHBOM IPUPOJIELY,
«Pacrnpenenenne XuMHYECKUX DJIEMEHTOB B dKUBOW MPUPOIEN.

Tabmuupr u  cxembl: «llepuonnueckas TaOaUIAa XUMHYECKUX DIEMEHTOBY,
«CTpoeHre MOJEKyJbl BOAbDY, «buocuuTe3 Oenka», «CTpoeHHE MOJEKYJbl OeiaKay,
«Ctpoenue pepmentar, «Hyknennonsie kucnotsl. JJHK», «Ctpoenne monexysst ATDy,
«CTpoeHHE DYKapUOTHYECKON KIETKW», «CTpoeHue >KMBOTHOM KIeTKW», «CTtpoeHue
pacTUTENBHONU KIETKW», «CTpoeHue NpPOKapUOTHYECKOW KIeTKW», «CrpoeHue sapa
KIIETKW», « Y TIEBOAB, «JIMmuab.



OOopynoBaHue: CBETOBOM MHUKpPOCKON, OOOpyJOBaHUE JUIsl MPOBEICHUS
HAOJIOICHUM, U3MEpPEHUN, OSKCIEPUMEHTOB, MHUKPONpPENapaTbl  PacTUTENbHBIX,
KUBOTHBIX U OAKTEPHAIIbHBIX KIETOK.

JlaGopaTopHble M IpaKTUYECKUE padoThI:

JlabopaTtopHas padota Ne 1. «M3yueHne KaTaIUTHIECKOW aKTUBHOCTH (DEPMEHTOB
(Ha mpuMepe aMuiIa3bl WA KaTalla3bl).

JlabopatopHas padota Ne 2. «3ydyeHue cTpoeHuUsl KJIETOK pacTeHU, >)KUBOTHBIX U
OaxkTepuil Mo MUKPOCKOIIOM Ha TOTOBBIX MUKPOTIpETIapaTax U X OMHUCAHUE.

Tema 4. ’KusHeaessTeJbHOCTh KJETKH (6 4acoB)

OOMeH BelecTB, WIM MeTa00IM3M. AcCUMUWIANUS (IJIACTUYECKUH OOMEH) H
JTUCCUMMWJIIAIUSL  (PHEPreTUUYeCKuii OoO0MEH) — JIB€ CTOPOHBI €IWHOTO Mpolecca
Merabonu3ma. Ponab 3aKOHOB COXpaHEHHUsI BEHIECTB M DSHEPIMM B TOHUMAaHUU
MeTaboJIu3Ma.

Tunbr oOMeHa BemiecTB: aBTOTpOo(dHBIM U reTepoTpodHbid. Ponbs ¢epMeHTOB B
0oOMEHE BEIIECTB U MPEBPAIICHIUHN YHEPTUH B KIIETKE.

®otocunTe3. CBetoBas U TeMHOBas (a3bl oTocuHTe3a. Peakiuu doTocunTtesa.
OddextuBHOCTH hoTOCHHTE3a. 3HAUCHHE (POTOCUHTE3A JJI )KU3HU Ha 3emiie. Biusuue
yCIOBUM cpenbl Ha (POTOCHMHTE3 M CIOCOOBI TMOBBIMICHUS €ro MPOJAYKTUBHOCTU Y
KYJBTYPHBIX PACTCHHUIA.

XeMOCHHTE3. XEeMOCHHTE3UPYIoIe OakTepun. 3HAUYCHUE XEMOCUHTE3a JJIS )KU3HU
Ha 3emJe.

OHepreTuueckuii oOMeH B KieTke. PacmiensieHue BelIeCTB, BBIJACICHUE W
AKKyMYJIMPOBaHUE HHEPIUM B KIJETKE. DTalbl dHEPreTuueckoro oomeHa. [nmkonus.
bpoxenne wu ero Buabl. KucmopogHoe OKHCIEHUE, WA KJIETOYHOE JbIXaHUE.
OxucnurensHoe GocopunupoBanne. IPGHEeKTUBHOCTh IHEPTETHIECKOTO OOMEHA.

Peaxiuu matpuunoro cunresa. I 'enernueckas undopmanus u JJHK. Peanuzamms
reHeTH4ecko uH(opManuu B KJIeTKe. [ eHeTMyeckuid KOJ U €ro CBOICTBa.
Tpanckpunius — matpuudbiii cuaTe3 PHK. Tpancnsauus — Ouocuntes Oenka. DTarmbl
Tpaucisiiu. KonupoBanue aMuHOKHUCIOT. Pons prubocom B OuocuHTe3e Oemnka.

Heknerounsie (opmbr xu3uu — Bupychl. Mctopus otkpeitTus Bupycos (/. .
NBanoBckuit). OCOOEHHOCTH CTPOCHMS U KU3HEHHOTO ITUKIIAa BUPYCOB. bakTepuodaru.
bone3nn pacreHuid, KUBOTHBIX M YEJOBEKAa, BBbI3bIBAEMBIE BHUpYycaMU. Bupyc
uMmyHoaeuiuta yenoseka (BMIY) — BozOyautens CIIM/la. OOpaTHas TpaHCKpUIILKA,
peBepTasa u unTerpasa. [IpodunakTruka pacripocTpaHeHUs BUPYCHBIX 3a00JICBaHUH.

JleMmoHcTpanuu:

[Toptpetsl: H. K. Konbuos, . Y. BanoBckuii, K. A. Tumupszes.

Tabmuupr u  cxembl: «Tunbl nutanusy, «Metabonuzm», «MHUTOXOHIPUSY,
«JHepreTuyeckuit oOMeH», «Xmopomiact», «®Potocuntedy, «Crpoenue JIHK»,
«CtpoeHrue W (yHKIMOHUpOBaHUE TeHa», «CuHTEe3 Oenkay, «[ eHeTWYeCKHid KOy,



«Bupyce», «bakrepuodarun», «CtpoeHue u >xu3HeHHBbIM 1uka Bupyca CIIW/Ia,
0aktepuodaray, «Permmukarus [JJTHK».

O6opynoBanue: Moaenu-anmiukamuu «Yasoenue JHK u  Tpanckpumnius»,
«buocunres 6enka», «CTpoeHue KIETKn», Mojielb cTpykTypsl JTHK.

Tema 5. PasMHOKeHUe 1 HHAUBUAYAIbHOE Pa3BUTHE OPraHu3MoB (5 yac)

Kierounblii UK, WK KU3HEHHBIA UK KIeTku. MaTepdasza u mutos. [Ipoueccsl,
nporekatone B uHTepdasze. Perumkanus — peakuust matpuuHoro cunresa JIHK.
Crpoenue xpoMocoM. XpOMOCOMHBIN HaOOp — KapuoTHUl. JIUTIOUIHBIA U TalJIOUIHbINA
XpPOMOCOMHBIC HAOOphl. XpomaTuabl. l[luTomorHyeckre OCHOBBI PA3MHOXKEHUS U
VHIUBUIYAJIBHOTO PA3BUTHUSL OPTAHU3MOB.

Henenue knetku — muto3. Ctaguu muto3a. [Ipouecchl, MpoOUCXOIAIINE HA PAa3HBIX
CTaJusAX MUTO3a. BUOIOrnYecKuil CMBICI MUTO3a.

[Iporpammupyemasi ruOeIb KJIETKH — arlonTo3.

®opMbl pa3MHOXKEHHSI OPraHU3MOB: Oecrojoe u mojoBoe. Buawsl Oecmonoro
pPa3MHOXXEHUSA: JEJIEHUE HAJABOE, I[OYKOBAaHHE OAHO- H  MHOTOKJIETOYHBIX,
cropooOpa3oBaHHMe, BETEeTaTUBHOE pa3MHOXEHUE. VICKyCcCTBEHHOE KIOHHPOBaHUE
OPTraHU3MOB, €0 3HAYEHHUE ISl CEIIEKIUU.

[TonoBoe pazMHOX)EHUE, €T0 OTINYHUS OT OECIIOJIOTO.

Meito3. Cragum wmenosa. IIpormeccsl, mpoucxoasuMe Ha CTaausIX Meo3a.
[ToBenenue xpomocom B menose. Kpoccunrosep. bruosiorndyeckuii CMbICIT M 3HAYCHUE
Meno3a.

I'amerorenes — mporecc 00pa3oBaHUs MOJOBBIX KJIETOK y >KUBOTHBIX. [TomoBbie
KeJe3bl: CEMCHHUKU U sIMYHUKH. OOpa3oBaHUEe U pa3BUTHE IMOJOBBIX KJIETOK — rameT
(cmepmaro3ou, SMIeKiIeTKa) — crepMaTorene3 u oBoreHe3. OCOOCHHOCTH CTPOCHUS
SIMIIEKIIETOK U criepMaTo3ouioB. OmnoaorBopenue. [lapreHorenes.

NunuBunyanbHoe — pa3BuTHe  (OHTOTEHE3).  OMOpHOHAIBLHOE  pa3BUTHUE
(amOpuorenes). Ortambl IMOPUOHAIIBHOTO PA3BUTHUS y TMO3BOHOYHBIX >KUBOTHBIX:
npoOjeHue, racTpyssiiusa, opraHorene3. IloctomOpuoHansHOe pa3BuTHE. THIBI
MOCTAIMOPHUOHAIBHOTO PA3BUTHS: MPSAMOE, HENPsiMOoe (TMYNHOYHOE). BisiHue cpenst Ha
pPa3BUTHE OPTaHU3MOB, (haKTOPBI, CITIOCOOHBIE BRI3BIBATH BPOKIEHHBIE YPOJICTBA.

Poct u pazButne pacrenuii. OHTOreHe3 BETKOBOI'O PACTEHUSI: CTPOCHUE CEMEHH,
CTaJIuM pa3BUTHUSL.

JdeMoHcTpanuu:

Tabmuubr u  cxembl: «@DOpMBI  pPa3sMHOXKEHHSI OpPTaHU3MOBY», «JIBoitHOE
OIUIOJOTBOPEHHUE Yy LIBETKOBBIX pPacTEeHUN», «BereraTuBHOE pa3MHOXXEHHE PaCTEHUN,
«/lenenue knetku 6akrepuit», « CTpoeHUE MOJIOBBIX KIETOK», «CTPOEHHUE XPOMOCOMBI»,
«Kierounslii ki, «Pemmukamusa JHK», «Murtoszy», «Meios», «IIpamoe u Henpsmoe
pa3Butue», «l'amMeToreHes y MIIEKONUTAKOIINX W 4YeloBeKa», «OCHOBHBIE CTaIUU
OHTOT€HE3a».



O6opynoBanue: MHUKPOCKOTI, MHUKpPONpEnaparsbl «CrniepMaTo30uibl
MJIEKOIIUTAIOWIEro», «SiIeKiieTka MIeKonuTaromero», «KapruoknHes B KiIeTKax
KOpEUIKa JIyKa», MarHuTHas Mozenb-anmukanus «/lenenune knetkm», moaens JIHK,
MoJieTb MeTa(azHOi XPOMOCOMBI.

JlaGopaTopHble M IpaKTUYeCKUE padoThbI:

JlabopatopHas pabora Ne 3. «HabnroieHrue MUTO3a B KJIETKaX KOHYMKA KOpEIIKa
JlyKa Ha TOTOBBIX MUKpOIIpenapaTax».

JlabopaTtopHas pabotra Ne 4. «/3ydeHue CTpOCHHs MOJIOBBIX KJIETOK Ha TOTOBBIX
MHKponpenaparax».

Tema 6. HacjiencTBEeHHOCTh W H3MEHYHBOCTH OPraHu3MoB (9 yacoB)

IIpenmer u 3amaun reHetuku. Mcropus passutus reHetukd. Ponbs nurosnoruu u
HMOpHUOJIOTUN B CTAHOBJICHUM IFeHETUKHU. Bkian poccuilckux u 3apyO0eXHbIX YUEHBIX B
pa3BUTHE TEHETUKHU. MeTolbl TeHeTUKH (THOPUAOJOTHYECKHUM, IIUTOT€HETUYECKUM,
MOJIEKYJIIpHO-TeHeTHYeCKUil). OCHOBHBIE TEHETHMYECKHE TMOHATHUS. [eHeTnueckas
CHUMBOJIMKA, UCIIOJIb3yEMasl B CXEMaxX CKpPELMBaHUMN.

3aKOHOMEPHOCTH HACJIEOBAaHUsI IIPU3HAKOB, yCTaHOBJIEHHbIe [. Menzaenem.
MounoruOpuiHoe ckpeuiuBaHue. 3aKOH €AMHO-00pa3usi THOPUAOB EPBOrO MOKOJIEHHUS.
[IpaBuno 1OMUHUPOBAHUA. 3aKOH PACLICIUICHUS MTPU3HAKOB. | MMOTE3a YUCTOTHI TaMeT.
[TonHOE M HEMOJNIHOE TOMUHHUPOBAHUE.

JurnOpuaHoe CKpellMBaHue. 3aKOH HE3aBUCHUMOTO HAcCJIEJOBaHMS MPHU3HAKOB.
[MuToreHeTnueckue  OCHOBBI ~ JUTHOPUAHOTO  CKpeUIMBaHMs.  AHaJIW3UpYIOIIEe
CcKpemuBaHue. lcronb30BaHME aHATU3HUPYIOWIETO CKPEIIMBAHUSA JJISI ONpPENEIEHUs
re€HOTHIIa OCOOU.

CuemienHoe HacienoBanue mnpuszHakoB. Pabora T. Moprana mo cuemjieHHOMY
HACJIEIOBAaHUIO T'€HOB. Hapylenue CuerieHns TeHOB B pe3yJIbTaTe KPOCCUHIOBEPA.

XpOMOCOMHasl TEOPHS HACIIEICTBEHHOCTH. | €HeTUUEeCKHUE KapPTHI.

I'eneTnka mnona. XpOMOCOMHOE ONpeAeSieHHE Iona. AyTOCOMBI M ITOJIOBBIE
XpPOMOCOMBI. [ ' OMOTaMETHBIE U TETEpOraMeTHBIE OpraHu3Mbl. HacietoBanue npus3HaKkos,
CLICIIJICHHBIX C TIOJIOM.

N3meHunBOCTh. BBl N3MEHYMBOCTU: HEHACIICACTBEHHAS U HACJIEACTBEHHAsA. Poub
Cpenbl B HEHACICJICTBEHHONW HW3MEHUYMBOCTH. XAapaKTEPUCTUKA MOMUPUKAIIMOHHON
M3MEHYMBOCTH. BapuanuoHHBIM psa M BapuauuoHHas KpuBasd. Hopma peakiuun
npu3Haka. KonmyecTBeHHbIE M KaU€CTBEHHBIE PU3HAKYU U X HOpMa peakuuu. CBoWCTBa
MOIU(PUKAITIOHHON U3MEHUNBOCTH.

HacnenctBennasi, wiaM TEHOTUNHMYECKas, MW3MEHYMBOCTh. KomOuHaTHBHAs
U3MEHUYMBOCTh. Melo03 1 MoJI0BOM Mpoliecc — OCHOBAa KOMOMHATUBHON M3MEHUYMBOCTH.
MyrtanonHasi u3MeH4YuBOCTh. Kiaccudukaiuss MyTaiuii: T€HHble, XPOMOCOMHBIE,
reHomHble. Yactora U mpuuuHbl MyTauuid. MyrtareHHnele  (akTopbl.  3aKoH
TOMOJIOTHYECKHX PAIOB B HACIeACTBEHHOM n3MeHunBocty H. M. BaBunosa.



BresinepHas HaclieICTBEHHOCTh U U3MEHYUBOCTb.

I'eneruka uenoseka. Kaprotun yenoBeka. OCHOBHbIE METO/Ibl TEHETUKH YETIOBEKA!
reHeaJornueckuil, OJM3HEIOBbIN, IMTOTCHETUYECKUH, OMOXUMUYECKUH, MOJIEKYIISIPHO-
TE€HETUYECKU . CoBpeMeHHOE OIpEJIEIICHHE TeHOTHUIIA: NOJIHOT€HOMHOE
CEKBCHHPOBAHMWE, T'E€HOTUIIMPOBAHME, B TOM uuciae ¢ nomompro [IIIP-ananusa.
HacnencrBennbie 3a00eBaHus Yel0BeKa: TeHHbIE 00JIe3HU, 00JIE3HU C HACIIEICTBEHHON
PeIPacoIOKEHHOCThIO, XPOMOCOMHBIE Ooisie3HH. CoMaTHYeCKue M TeHepaTHUBHBIC
myTtanud. CTBONIOBBIE KIeTKU. [IpuHIumbl 310poBOro oOpasa >KM3HH, JUArHOCTHKH,
npoQUIakTUKA W JICYCHHs] TeHeTHUecKux Oone3Hel. Meauko-reHeTHIecKoe
KOHCYJIbTUPOBAaHHE. 3HAYEHNE MEAUIIMHCKON T€HETUKHU B NMPEJOTBPALECHUN U JIEYEHUU
reHETUYECKUX 3a00JIEBaHUN YeJIOBEKa.

JlemoHcTpanuu:

[Toprpetsr: I'. Mennens, T. Mopran, I'. ne ®@pusz, C. C. Yersepukos, H. B.
Tumodees-Pecosckuii, H. Y. BaBunos.

Tabmumpl 1 cxembl: « MOHOTMOPUIHOE CKpPEUIMBAHUE U €r0 LUTOT€HETHYECKas
OCHOBa», «3aKOH pacCUICIUIEHUS] U €ro LUTOICHETHYECKash OCHOBAa», «3aKOH YHCTOTHI
ramer», «JlurubpunHoe ckpeuuBaHuey, «lLlUTonoruueckue OCHOBBI JUTHOPUIHOTO
CKpenuBanus», «Menos», «B3anmMoneincTBue auielibHbIX TE€HOB», «l'eHeTmyeckue
KapThl pacTEeHUM, >KUBOTHBIX W YeNoBeKa», «['eHeTmka mona», «3aKOHOMEPHOCTH
HACJIE0BAaHMS, CUEIUIEHHOTO € N0JIOM», «KapHOTHIIbI YeoBEKa U )KUBOTHBIX», «Bubl
U3MEHYUBOCTH», «MoaudukanuonHas u3MeHUUBOCTh», «HacnenoBanue pesyc-
(dakTopay, «I'eHeTuka rpynn KpoBuw», « MyTanmoHHas U3MEHUHUBOCTHY.

O6opynoBanue:  Mojenu-anIuiMKauuu  «MOHOTMOpUIHOE  CKpEIIMBaHUEY,
«Henonnoe  nomuHupoBanue»,  «durnOpuaHoe  ckpeumBanHue»,  «llepekpéct
XpOMOCOM», MHUKPOCKON M MuKpompemnapar «J/[po3oduna» (Hopma, myrauuu (Hopmbl
KPBUIbEB M OKPACKU Tela), repoapuii «['opox moceBHOM».

JlabopaTopHble U NpaKkTHYECKHE PA0OTHI:

JlaGopatopHass pab6ora Ne 5. «M3yueHuwe pe3ynbTaTOB MOHOTHOPHUIHOTO H
AUTUOPUTHOTO CKPEIIMBAHUS Y APO30(HIIbI Ha TOTOBBIX MUKpPOIIpEnapaTaxy.

Jlabopatopuass padora Ne 6. «M3yueHue MOAM(PUKANMMOHHON H3MEHYHUBOCTH,
MMOCTPOCHHUE BAPUALMOHHOTO PSifia U BApUALIMOHHON KPUBOW».

JlabopatopHass pabora Ne 7. «AHanu3 MyTaluid y Apo30(Hiibl Ha TOTOBBIX
MUKpOIpenaparax.

[TpakTuueckas padora Ne 2. «CocTaBiieHUE U aHAJIN3 POAOCIOBHBIX YEJIOBEKAY.

Tema 7. Cesiekuusi opranuzmoB. OcHOBBI OuoTexHoJI0THH (3 Yyaca)

Cenekuus Kak HayKa U MPOLECC. 3apOKACHUE CEJIEKIUMN U JOMECTUKALUA. Y UCHHE
H. M. BaBuioBa 0 LeHTpax NpOUCXOXKIACHUS U MHOT000pa3us KyJIbTYpPHBIX PAaCTECHUMU.
L{eHTpbI MPOUCXOKACHHUS TOMAIIHUX KUBOTHBIX. COpT, MOpOJA, IITAMM.



CoBpeMeHHbIE METOJbl CEJeKIUH. MacCOBbIH W WHIUBUAYAJIbHBIA OTOOpPHI B
CEJEKIIMM pacTeHUM U KUBOTHBIX. OIEHKa 5KcTepbepa. bIM3KOpOACTBEHHOE
CKpeluBanue — HHOpuAUHT. Ynctas nunus. CKpenuBaHie YUCThIX TUHUHN. ['eTeposuc,
unu rubpuanas cwia. HepoactBeHHoe ckpenuBaHue — ayrOpuauHr. OtnanéHHas
rubpuan3anus u e€ ycnexu. MckycCcTBEHHBIN MyTareHe3 W MOJyYEHUE MOJIMIUIOUIOB.
JIOCTH)KEHUSA CENEKIIMU PACTEHUM, )KUBOTHBIX 1 MUKPOOPTAHU3MOB.

buoTexHoMOTHs Kak 0Tpaciab MPOU3BOJICTBA. | eHHAsI HHKEHEPUS. DTarbl CO3/IaHU
pekomOuHanTHOM JIHK wu TpaHcreHneix opranusmoB. KiierouHass HHXEHEpUs.
Kierounble KynbTypbel. MUKpPOKIOHAJIBbHOE pa3MHOXKEHUE pacTeHui. KioHupoBaHue
BBICOKOITPOAYKTUBHBIX  CEJIbCKOXO3AMCTBEHHBIX OPraHU3MOB. OJKOJIOTUYECKHUE U
studeckue mpodiembl. [MO — reHeTHUECKH MOIU(PUITIPOBAHHBIE OPTaHU3MBI.

JlemoHCcTpanuu:

[Toptpetsr: H. 1. BaBunos, 1. B. Muuypus, I'. JI. Kapneuenko, M. @. 1BaHoB.

Tabnuiet u cxembl: kKapTa «LIeHTpbl MPOUCX 0K ACHUS 1 MHOTOO0pa3Hsl KyJbTYPHBIX
pactennit», «llopoabl AOMamIHUX JKUBOTHBIX», «CoOpTa KyJIbTYPHBIX PACTECHUN»,
«Otnanénnas rudpuan3anus», «PadoTsl akagemuka M. ®@. MiBanoBay, «Ilomummonaus»,
«O0bekThl  OmorexHosorun»,  «KietouHele  KyJabTypbl W KJIOHHPOBAHHUEY,
«KOHCTpyHpOBaHHE U IEPEHOC TE€HOB, XPOMOCOM).

OGopynoBaHue: MYJSDKH IUIOAOB M KOPHEIUIONOB JUKUX (POPM U KYJIbTYPHBIX
COpPTOB pacTeHui, repoapuii «CebCKOX03sUCTBEHHBIEC PACTCHHUS.

JlaGopaTopHblie 1 NpaKTHYeCKHe padoThI:

Okckypcus «OCHOBHBIE METO/IBI M IOCTUKEHHUS CEJIEKIIMA PACTCHUN M KUBOTHBIX
(Ha CENEeKIIMOHHYI0 CTaHIIMIO, IUIEMEHHYIO0 (pepMy, COPTOUCIBITATEIbHBIN y4acTOK, B
TEIUIMYHOE X03UCTBO, TA00PATOPUIO arPOYHUBEPCUTETA WM HAYYHOTO LICHTPA)».

11 KUIIACC

Tema 1. IBoar0OUOHHAsSE OMoJ10THsI (9 YacoB)

[IpeanochuIKM BOSHUKHOBEHUS DBOJIOIIMOHHON TEOPUH. DBOIOIMOHHAS TEOPHUS U
e€ MecTo B Onosoruu. BivsiHEE 3BOTIOIIMOHHON TEOPHUH Ha PA3BUTHE OMOJIOTHUHU U IPYTHUX
HayK.

CBuaeTenbcTBa  DBOJMIONHUHM.  [lalieOHTONIOTHMYECKUE:  TTOCIIENOBATEIHLHOCTh
MOSIBJICHUST BUJIOB B  TAJICOHTOJOTHYECKON  JIETOMHMCH, TMEpPEeXOIHbIe  (OPMBI.
buoreorpaduueckue: cxoacTBo U paznuure ¢payH u (Gaop MaTEPUKOB U OCTPOBOB.

OMOpHOJIOTMYECKHE: CXOJCTBA M pa3auyusi SMOPHOHOB pa3HBIX BHUJIOB
N03BOHOYHBIX.  CpaBHHUTENIbHO-aHATOMMYECKHE:  TOMOJIOTUYHBIE,  aHAJIOTUYHBIE,
PyIMMEHTApHBIE OpraHbl, aTaBU3MbBL. MOJIEKYIIPHO-OMOXMMUYECKHE: CXOJICTBO
MEXaHU3MOB HACJICJICTBEHHOCTH W OCHOBHBIX META0OJMYECKHX IyTeH Yy BCEX
OpraHU3MOB.



OpomonnoHHas teopus Y. lapsuHa. [Ipeanocsliky BOSHUKHOBEHUS JapBUHU3MA.
JIBMOKyIIME CHJIBI SBOJIIOLMU BUAOB 1O JlapBUHY (M30BITOUYHOE pa3MHOKEHHE IpU
OTPAaHUYEHHOCTH  PECYpPCOB,  HEONpelenéHHas  M3MEHYMBOCTh, Ooppba  3a
CYLIECTBOBAHHE, ECTECTBEHHBIH 0TOOP).

Cunrernueckas teopus 3Boonuu (CTD) u €€ OCHOBHBIE MOJIOKEHHUS.

Muxkpossomonus. [Tonmynsanus kak equHUIA BUA U 3BOJIIOLIMH.

JBrokymye cuiibl ((paKTophl) 3BOIIOLUN BUJOB B IpUpoe. MyTalmoHHBII poLecc
¥ KOMOWHATUBHAs N3MEHYUBOCTD. [lOMyIsAnOHHbBIE BOJTHBI U Apeiid renoB. M3omsamus u
MUTPALIHSL.

EctecTBeHHBII 0TOOp — HampaBisomuid  (akTop 3BodoUUH. DOpMBI
€CTECTBEHHOT'0 0TOOpa.

[IpucnocoOIeHHOCT,  OpPraHM3MOB Kak pe3yiabTar dBomtonuu. [Ipumepsr
MPUCIIOCOOJIEHUI Yy OpraHu3MoB. ApoMOop(h03bl U UIUO-aJANTALMH.

Bun u Bunoo6pazoBanue. Kpurepun Buna. OcHoBHBIE (hOpMBI BUI000PA30BAHHUS:
reorpauueckoe, 3K0JI0rHuecKoe.

MaxkposBomoriusi.  @opMbel  3BoNOLMU:  (QUIETUYECKas,  JUBEPreHTHas,
KOHBEpIeHTHas, napauienbHas. HeoOpaTuMocTh 3BOIIOLUY.

[IpoucxoxaeHne OT HecHenUalu3upoBaHHBIX TnpenkoB. IIporpeccupyromas
cnenuanu3auvsa. AJanTuBHas pagualus.

JdemoHcTpanuu:

[Toptpetst: K. JIunnei, XK. b. Jlamapk, Y. {apsun, B. O. KoBanesckuii, K. M. bap,
2. I'ekkens, @. Mromnep, A. H. CeBepiios.

Tabmuubl 1 cxembl: «Pa3BUTHE OpPraHMYECKOro MHupa Ha 3emiie», «3apoJblllid
MO3BOHOYHBIX >KMBOTHBIX», «ApXeonTepukcy, «PopMbl OOpHObI 32 CYIIECTBOBAHHUEY,
«EctectBennslit ot00p», «MHOTO0Opa3ne COpTOB pacTeHuin», «MHOroodpasue mopo;
KUBOTHbIX», «llomynauun», «MyTallMOHHasE HW3MEHYMBOCTH», «ApPOMOP(O3bI»,
«Mnnoanantanumny, «O0mas nereHepauus», «/[Buxyiiue cuibl 3Bomonun», «Kapra-
cxema Mapuipyta nytemectBuss Y. Jlapsuna», «bopbba 3a cCyliecTBOBaHHE,
«IIpucnocobnenHocts  opranu3moB»,  «l'eorpaduyeckoe  BUI000pa30OBaHUE,
«IKOJIOTUYECKOE BII000PA30BAHHEY.

ObopynoBaHue: KOJJICKLMS HACEKOMBIX C Pa3IMYHBIMU THIIAMHU OKpPacKH, HaOOp
IJIOJIOB U CceMsiH, Kosuiekiusi «IIpuMepsl 3allUTHBIX MPUCIOCOOTICHUM Y KUBOTHBIX),
Mozenb «OCHOBHBIE HAMpaBIICHUS HBOJNIOIUNY», OO0BEMHas wmouenb «CrpoeHue
TOJIOBHOT'O MO3Ta MIO3BOHOYHBIX».

buoreorpaduueckas kapra Mupa, KoJieKus «DopmMbl COXpaHHOCTH HCKOMAEMBIX
KUBOTHBIX W PACTEHMID», Monenb ammmkanus «llepekpéct Xpomocom», BIIAKHBIE
npenaparel  «Pa3zButne Hacekomoro», «Pa3BuUTHE JLTYLIKW», MHUKpOIpenapar
«JIpozodunay (Hopma, myTaruu GOPMbI KPbUTHEB U OKPACKH TeNa).

JlabopaTopHble M mpaKkTHYecKHe PadoThI:



Jlabopatopnass pabora Ne 1. «CpaBHeHue BHUIOB MO MOP(]OIOTHYECKOMY
KPUTEPUIO).

JlabopatopHast padota Ne 2. «OnucaHue mpuCHOCOOJIEHHOCTH OpTraHM3Ma U €€
OTHOCHUTEIBHOTO XapaKTepay.

Tema 2. Bo3HukHOBeHHEe H pa3BuTHe ku3HU Ha 3emJie (10 yacos)

JloHaydHbIE TIPEACTABICHUA O 3apOXKIACHUU JKU3HU. HaydHble THIOTE3bI
BO3HUKHOBEHUS KU3HU Ha 3emJiie: abuoreHe3 M maHcrnepmus. XuMUYECKas dBOJIOLIUS.
AOGUOTEHHBIN CHHTE3 OPraHUYECKHUX BEIIECTB U3 HEOPTAHUYECKUX. DKCIIEPUMEHTAIBHOE
MOJATBEPXKJICHUE XUMHUYECKOW 9BoJtonuu. HavanbHble STambl  OHMOJIIOTUYECKOM
spomonuu. l'mnoreza PHK-mupa. ®dopmupoBanne MeMOpaHHBIX CTPYKTYp U
BO3HHUKHOBEHHUE NPOTOKIETKU. [lepBble kinerkm u ux sBomouus. DopMupoBaHue
OCHOBHBIX I'PYMI KUBBIX OPraHU3MOB.

Paszutne xu3Hm Ha 3emse mo 3paMm H nepuojgaMm. Karapxeu. Apxenckas u
npoTepo3oiickas 3psbl. [laneo3oiickas 3pa U €€ nepuoabl: KEMOPUNUCKUHN, OPIOBUKCKUM,
CUJIYPUHCKUN, IEBOHCKUN, KAMEHHOYTOJIbHBIN, IEPMCKHU.

Me3so030iickas 3pa 1 €€ Nepruoabl: TPUACOBBIN, FOPCKUNA, MEJIOBOM.

Kaiino3olickas 3pa u €€ nepuo/bl: MaJeoreHOBbIN, HEOT€HOBBIN, AHTPOIIOTE€HOBBIH.

XapakTepucTUKa KIMMara M TEOJIOTMYECKUX MpoueccoB. (OCHOBHBIE JTaIbl
ABOJIFOLIMU PACTUTENBHOTO U 5KUBOTHOTO MUpPa. ApoMop(}o3bl y pacTEHUI U KUBOTHBIX.
[TosiBneHue, paciBET ¥ BBIMUPAHUE TPYIIIT AKUBBIX OPTaHU3MOB.

CucrtemMa OpraHuyecKoro Mupa Kak oOTpaxkeHue HBoIMOUUH. (OCHOBHBIE
CUCTEMATUYECKHE IPYIIIBI OPraHU3MOB.

OBOJIIOLMA YENOBEKA. AHTPONOJIOTHS KaK Hayka. Pa3BuTue mnpeacTtaBieHUN O
ITPOUCXOKICHUH YelloBeKa. MeTobl 3ydeHus: anTponorenesa. CxoacTBa U pa3Inyuus
YeJI0BEeKa U JKUBOTHBIX. CUCTEMAaTHYECKOE MOJIOKEHUE YETOBEKA.

JBrxymue cuibl (hakTopsl) aHTpornoreHesa. HacnencrBeHHass H3MEHUYMBOCTh U
ecTecTBeHHBIN 0TOOp. OOIIEeCTBeHHBIM 00pa3 >KU3HU, W3TOTOBJIECHUE OPYAHUM Tpyna,
MBIIIJICHUE, PEYb.

OcCHOBHBIE CTaAUM W BETBH JBOJIIOLMUHM YEJIOBEKA: aBCTpPAJIONUTEKH, YemoBek
yMenblid, YenoBek mpsaMoxonadaimui, YenoBek HeaHIepTaIbCKHUM, UenoBEeK pa3yMHBIN.
Haxonku mcKomaeMbIX OCTaTKOB, BPEMs CYIIECTBOBAaHUS, 00JIACTh PacHpoOCTpaHEHUS,
00BEM TOJIOBHOTO MO3ra, 00pa3 >KM3HU, OPYIUS.

YenoBeueckue pacbl. OCHOBHBIE OOJIBIIME pachl: €BpoOINeouHas (eBpaszuiickas),
HETPO-aBCTpaJIOUIHAsl (PKBATOpUAJIbHAS), MOHTOJOHJHAS (a3UAaTCKO-aMEpPUKAHCKas).
Yeptsl MpUCHOCOOICHHOCTH TMPEACTaBUTENICH YENOBEYECKMX pac K YCIOBHUSIM
cyliecTBOBaHMs. ENMHCTBO yenoBeueckux pac. Kpurrka pacusma.

JdeMoHcTpanuu:

[Toptpetsr: ®@. Peau, JI. ITactep, A. . Onapun, C. Munnep, I'. FOpu, Y. JlapBuH.



Tabmuubr u cxembl: «Bo3nukHoBenune ConHeuHOl cucteMbl», «Pa3Burtue
OpraHnyeckoro  mupa»,  «PacturenbHas  KIeTKa», <«OKUMBOTHas  KJETKay»,
«IIpokapuoTnueckass kierka», «CoOBpeMEHHasi CHCTEMA OPraHUYECKOrO0 MUpPay,
«CpaBHEHHE aHATOMUYECKUX YEPT CTPOCHUS YEIOBEKA U YEJT0BEKOOOPA3HBIX 00€3bsSHY,
«OCHOBHBIE M€CTa MAaJCOHTOJOTMYECKUX HAXOJOK MPEIAKOB COBPEMEHHOIO YEJIOBEKAY,
«/peBneiimme moan», «/peBrue monnm», «llepBble  COBpPEMEHHBIE  JIIOAMNY,
«YHenoBeyecKue pach».

Obopynosanue: mymspku «IIpoucxoxaenne yenoBeka» (OIOCTBI aBCTpANIONUTEKA,
NUTEKAaHTPOIa, HeaHAepTallblla, KPOMaHBOHIIA), CICTKH WM M300paKCHUs] KaMEHHBIX
OpyAMii  TEepBOOBITHOTO  4YeJOBeKa  (KaMHU-YOIIEphbl,  pyOmia,  ckpebia),
reoxpoHojoruueckass Tabmumna, Koyuekuus «@DopMbl COXPAaHHOCTH HCKONAEMbIX
KUBOTHBIX U PACTCHUI».

JlabopaTopHbie U NIpaKTHYECKHE PA0OTHI:

[Ipaktuueckas pabora Ne 1. «/3ydyeHwe HCKOMAeMbIX OCTaTKOB PAcCTEHUN M
KUBOTHBIX B KOJUICKLIUSX).

OKCKypcHs « DBOJIIOLMS OPraHUYECKOr0 MUpa Ha 3eMJIe» (B ECTECTBEHHO-HAyYHbIN
WJIM KpaeBeIUECKUI My3eit).

Tema 3. Opranusmsl 4 OKpy:ka0IIas cpeaa (5 yacos)

DKoJIOTHSl KaK Hayka. 3aJaud U paslesibl 3KOJOTMH. METOJbl 3KOJIOIMYECKUX
HCCJIEOBAHNN. DKOJIOTMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenbl 0o0OuTaHMsI OpPraHU3MOB: BOJIHAs, HA3€MHO-BO3JYILHAsA, IOYBEHHa,
BHYTPUOPraHU3MEHHAs.

Okosornueckre  ¢akropel.  Kimaccudukauus  3KoJIOTMUECKHX  (PaKTOpPOB:
abnoTuyeckre, OMOTUYECKUE U aHTPOTIOTeHHbIE. J[elicTBHE IKOJIOrHYecKuX (PaKTOpOB HA
OpraHU3MBl.

AbGunotndeckue (akTopbl: CBET, TeMIeparypa, BIAXHOCTb. DOTONEpHOAU3M.
[Ipucnoco6neHus: OpraHu3MoOB K JIEUCTBHIO a0MOTHYECKUX (akTOpoB. buonorundeckue
PUTMBL.

buotnueckue ¢akrtopsl. Buapl OnoTHUECKMX B3aMMOJCHCTBUN: KOHKYPCHIIHS,
XHUIIHUYECTBO, cuMOnM03 U ero Qopmbl. [lapasutusm, koomepainus, MyTyaau3M,
KOMMEHCAIM3M  (KBapTUPAHCTBO, HAXJIEOHUYECTBO). AMEHCAIN3M, HEUTpaIU3M.
3HaueHre OWOTHUYECKHMX B3aUMOJEWUCTBHIM JJisi CYIIECTBOBAaHUS OpPraHuW3MOB B
MPUPOIHBIX COOOIIECTBAX.

DKOJIOTHYECKHUE XapaKTEPUCTUKH MOMyJAri. OCHOBHBIE TOKA3aTENN MOMYJISLIAN:
YUCJIIEHHOCTD, IJIOTHOCTh, POXKAAEMOCTb, CMEPTHOCTB, IPUPOCT, MUTpaLus. JJuHaMuka
YUCJIEHHOCTH MONYJISIUU U €€ PETYJIISALINS.

JdeMoHcTpanuu:

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



Tabmunsr u cxembl: kapta «[Ipuponnbeie 30HbBI 3emun», «Cpenbl 0OWTaHUSA
opranuzmoB»,  «@Portonepuonusm»,  «llomymsamuu»,  «3aKOHOMEPHOCTH  poOCTa
YUCJIEHHOCTHU NOMYJISIMU UH(DY30pUun-TyPenbkn», «[lumesslie nenm».

JlaGopaTopHble M IpaKTUYECKUE padoThI:

Jlabopatopuass pabora Ne 3. «Mopdonoruueckue OCOOEHHOCTH PACTCHUU U3
pa3HBIX MECT OOUTAHUS».

JIaGoparopHass pabota Ne 4. «BausHMe cBeTa Ha POCT U PA3BUTHE UYEPEHKOB

KOJIEyCay.
[Ipaktnueckas padora Ne 2. «[loacu€r MmuOTHOCTHM MOMYJSUMNA Pa3HBIX BHUIOB
pacTeHu».
Tema 4. CoodmecTBa u 3KojJ0ornyeckue cucremsbl (10 yacoB)
CooOmiectBo opraHu3zMoB — OuoneHo3. CTpyKTypsl OHOLIEHO3a: BHIOBas,

MPOCTPAHCTBEHHAA, Tpopuueckas (nuuiesas). Buasl-nomuHanTel. CBsi3u B OMOLIEHO3€.

DKOJIOTUYECKHUE CUCTEMBI (3KOCUCTEMBI ). [ToHsATHE 00 3KOCHUCTEME U OMOTEOLICHO3E.
OYHKIIMOHAIbHBIE KOMIIOHEHTBI SKOCUCTEMBI: MTPOYIICHThI, KOHCYMEHTBI, PEAYIIECHTHI.
KpyroBoport BemiecTB 1 OTOK HEPTuU B 3kocucteMe. Tpopudeckue (MUILEBbIE) YPOBHU
skocucteMbl. [Iumesbie nenu u cetu. OCHOBHBIE MOKA3aTeNM IKOCUCTEMBI: OHomacca,
OPOAYKIHS. OKOJIOTMYECKHe TMHUPAMHUAbLI: TPOAYKIIMH, YHUCICHHOCTH, OHOMACCHI.
CBONCTBA 3KOCUCTEM: YCTOMYHUBOCTh, CAMOPETYJIALMA, pazBuTue. CyKieccus.

[IpupoaHbie 3KOCHCTEMBI. DKOCUCTEMBI 03€p U PEK. DKOCHUCTEMA XBOMHOTO WIIH
IIMPOKOJIMCTBEHHOTO JIeca.

AHTPOTIOTEHHBIE OKOCHUCTEMBI. ATpPO3KOCUCTEMBI. Yp603K0CUCTEMBI.
buonornyeckoe u X03s1IICTBEHHOE 3HAYEHUE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopasnooOpazue kak ¢akTop yCTOMUMBOCTH dKocucteM. (CoXxpaHeHHe
OMOJIOTUYECKOTO pa3HooOpasus Ha 3eMIie.

VYuenue B. Y. Bepnajackoro o 6uocdepe. ['panuiisl, coctaB u CTpyKTypa 6uocdepsl.
XKupoe BemectBo u ero (QyHkmuu. OcobeHHocTH Ouocdepbl Kak TII00ATbHON
AKOCHUCTEMBI. J[MHaMUYecKoe paBHOBECHE U 0OpaTHas CBsI3b B Orocdepe.

KpyroBopoTs! BemecTB v OMOre0OXUMHUYECKHE ITUKITBI 2JIEMEHTOB (YyTIepo/ia, a30Ta).
3oHanbHOCTH Orochepbl. OCHOBHBIC OMOMBI CYIIIH.

YenoseuectBo B Onochepe 3emiid. AHTPOIOTEHHbIE M3MEHEHUsT B Ouocdepe.
['moGanpHbIE HKOJIOTUYECKUE TPOOIJIEMBI.

Cocy1iecTBoBaHue MPUPOIBI U YesoBeuecTBa. CoxpaHeHue OMopa3HOOOpa3us Kak
OCHOBa yCTOWYMBOCTH Ouocdepsl. OCHOBA palMOHATILHOTO YIPABICHUS MPUPOTHBIMH
pecypcamMu U UX UCTOJIb30BaHue. JlOCTHKEeHUsT OMOJIOTHHN U OXpaHa MPUPOIbI.

JdeMoHcTpanuu:

[Toptpetsl: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuubr u cxembl: «lIumeBsie uenu», «bHOLIEHO3: cOCTaB W CTPYKTypay,
«IIpuponnpie coobmectBay, «llemn muTaHUA», «OKOJIOTHYECKAs MMHPAMHUIIAY,



«buocdepa u yenoBek», «IKocHCTEMa UIMPOKOJIUCTBEHHOIO Jiecay, «IKOcHCTEMa
XBOMHOTO Jeca», «buoueHo3 BonoéMa», «ArpoueHos», «lIpuMepHbie aHTPOTIOT€HHbIE
BO3JICMCTBUS Ha TMpUPONY», «BaxHelline HUCTOYHUKH 3arps3HECHHs BO3AyXa U
IPYHTOBBIX Boa», «llouBa — BaxHeilmas cocraBusiomas Ouocdeprl», «DaKTOPHI
aerpanauuu nousy, «Ilapaukossiit 3pdexT», «DakTOphl paTuOaKTUBHOTO 3arpsI3HEHUS
ounocdepri», «O0mmas crpykrypa ouochepsn», «Pacnpoctpanenue xu3Hu B ouocheper,
«O30HOBBIN 3kpaH Ouochepr», «KpyroBopor yriepona B ouochepe», «KpyroBopot
a30Ta B IPUPOIEN.

ObopynoBanue: Mofenb-anmuMKanus «TunudyHble OHOIEHO3BD», TrepOapHii
«PacturtenbHbie CcOOOIIECTBAY, KOJUJIEKIMU «buoleHo3», «BpeauTenn BakHEUIIMX
CEJIbCKOXO3SIMCTBEHHBIX KYJIBTYp», repdapuu U KOJUICKIIMHM PACTEHUN M >KHUBOTHBIX,
MIPUHAJICKANIME K PAa3HbIM 3KOJIOTMYECKHM TrpynmnaM OJHOro Buaa, KpacHas kHura
Poccuiickoit @enepanuu, n300paxKeHust OXpaHsIEeMbIX BUJIOB PACTCHUHN U )KUBOTHBIX.



INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOI'PAMMEBI 110 bUOJIOT'N
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHN A

Cormacao ®I'OC COO, ycraHaBIMBaOTCA TPEOOBAHMS K PE3YJIHTATAM OCBOCHHUS
OoO0y4aromuMuUCsl  MPOrpaMM  cpelHero  obmero  oOpa3oBaHUS:  JIMYHOCTHBIM,
METaIpeIMETHBIM U TIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType NAMYHOCTHBIX pE3yJbTATOB OCBOCHUSA mpeaMera «buosorus»
BBIJICTICHBI CJIEAYIONIUME COCTaBJISIIOIIME: OCO3HAHUE OOYYaOIIUMHUCS POCCUICKON
rPaXJAHCKOM HWIAEHTUYHOCTH — FOTOBHOCTM K CaMOPa3BUTHUIO, CAMOCTOSITEIBHOCTU U
CaMOOTIPEICIICHUIO, HAIMYUE MOTHUBAIIMM K OOy4YEeHHIO OUOJIOTHH, IIeJIeHAIIPaBICHHOE
pPa3BUTHE BHYTPEHHUX YOEXKIECHUU JUYHOCTH HA OCHOBE KJIIOUEBBIX IIEHHOCTEH H
UCTOPUYECKUX TpaauIMid pa3BUTHS OHOJOTMYECKOIO 3HAHUSA, TOTOBHOCTh U
CIIOCOOHOCTh 00YYaIOIINXCSI PYKOBOJICTBOBAThCA B CBOEH JNIEATEIBHOCTH IIEHHOCTHO-
CMBICIIOBBIMU YCTAHOBKAaMH, MPUCYIIUMU CHUCTEME OHMOJIOTHYECKOTO 00pa3oBaHMs,
HaJM4KMe SKOJOTUYECKOTO IMPABOCO3HAHHUSA, CIIOCOOHOCTH CTaBUTh IEIU M CTPOUTH
YKA3HCHHBIE TIJIAHBI.

JIndHOCTHBIE pe3ynbTaThl OCBOCHUS Mpeamera «buosorus» pocTUraroTcs B
€IMHCTBE Y4eOHON U BOCTIUTATEIILHOM JIEATEILHOCTH B COOTBETCTBUHU C TPAIUIIMOHHBIMU
POCCHUMCKUMHU  COLIMOKYJIBTYPHBIMH, MCTOPUYECKUMHU M JTYyXOBHO-HPAaBCTBEHHBIMHU
[IEHHOCTSIMU, TPUHATHIMA B OOIECTBE TMpaBWJIaMW U HOPMaMH TIOBEJCHUS U
CIOCOOCTBYIOT MPOIECCaM CaMOTIO3HAHMSI, CAMOBOCITUTAHUS M CAMOPa3BUTHS, PA3BUTHUS
BHYTPEHHEW MO3UIMHU JIMYHOCTH, MATPUOTU3MA, YBAKEHUS K 3aKOHY W MPABOMOPSIIKY,
YeJIOBeKYy Tpyla M CTapuieMy TIOKOJEHUIO0, B3aUMHOTO YBa)XEHUsS, OEPEKHOTO
OTHOUIEHHSI K KYJBTYPHOMY HACJEIWIO0 W TPaguUHsIM MHOTOHAIMOHAIBHOIO Hapoza
Poccuiickon denepanuu, NpUpoOAE U OKPYKAKOLIEU Cpele.

JIngyHOCTHBIE pe3yJIbTaThl OCBOCHHS Yy4ueOHOro mnpeaMera «buosiorus» mOKHBI
OTpaXXaTh TOTOBHOCTh W  CIIOCOOHOCTh  OOYYarOIIUXCS  PYKOBOJICTBOBATHCS
chOpMHUPOBAHHOW BHYTPEHHEH TMO3UIIMEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpHEHTAIIU/, TO3UTUBHBIX BHYTPEHHUX YOEKICHHI, COOTBETCTBYIOIINX TPATUIIMOHHBIM
IIEHHOCTSIM POCCHMCKOrOo OOIIECTBa, pacUIMpPEHUE >KU3HEHHOI'O OIbITa W OIbITa
NEATEIbHOCTH B TMPOLIECCE peanr3alli OCHOBHBIX HANpaBJICHUNW BOCHUTATEIbLHOU
JNEATEIBHOCTH, B TOM YUCJIE B YACTH:

1) rpa:kaIaHCKOT0 BOCITUTAHUSI:

c(hOPMHUPOBAHHOCTh TPAXKIAHCKON TO3UIMK OOYYArOMIETOCSd KaK aKTHUBHOTO H
OTBETCTBEHHOTO YJI€HA POCCUICKOTO OOIIECTBA;

OCO3HAHHME CBOWX KOHCTUTYIIMOHHBIX MpPaB U 00sA3aHHOCTEH, YBOXKCHHUE 3aKOHA U
MIPaBONOPSIAKA;



TFOTOBHOCTh K COBMECTHOM TBOPYECKOH NEATENbHOCTH MPU CO3JaHUU YYEOHBIX
IIPOEKTOB, PEIICHUH Y4Y€OHBIX U MO3HABATEIBHBIX 33]1a4, BHIOJIHEHUH OMOJIOTMYECKUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH OTPEEIATh COOCTBEHHYIO MO3MIMIO MO OTHOIICHHWIO K SIBICHUSM
COBPEMEHHOM KU3HU U OOBSICHATH €€;

YMEHUE YYUTHIBaTh B CBOUX JIEUCTBUSX HEOOXOIUMOCTh KOHCTPYKTUBHOTO
B3aMMOJICUCTBUS JIIOACH C pa3sHbIMU YOCXKICHUSIMH, KYJIbTYPHBIMH ILIEHHOCTSAMH H
COLUAIBHBIM TTOJIOKEHUEM;

TOTOBHOCTh K COTPYJIHUUECTBY B MPOIIECCE COBMECTHOTO BBIMOJHEHUS YUEOHBIX,
MO3HABATEIbHBIX U UCCJIEAOBATEIILCKUX 33/1a4, YBAKUTEIBHOIO OTHOIIEHUS K MHEHUIO
OTIMOHEHTOB MPHU OOCYKIEHUU CITIOPHBIX BOMPOCOB OMOJIOTUYECKOTO COIEPKAHUS;

FOTOBHOCTb K TYMaHUTAPHOU U BOJIOHTEPCKOU JIESATEIIBHOCTH;

2) IATPMOTHYECKOI0 BOCIIUTAHUSA:

c(hOPMHUPOBAHHOCTh POCCUHCKOW TPAKJAHCKON WJICHTUYHOCTH, MATPUOTHU3MA,
YBAXKEHUS K CBOEMY HAapoOAy, YyBCTBAa OTBETCTBEHHOCTH Iepen PoauHON, ropaocTy 3a
CBOM Kpal, CBOK PoauHy, CBOM S3BIK M KYyJIbTYpPYy, MNPOLLIOE U HACTOIIECE
MHOT'OHAIIMOHAJILHOTO Hapoaa Poccuu;

LIECHHOCTHOE OTHOILICHUE K MPHUPOJHOMY HACIEAUIO M TaMSITHHUKAM MPUPOJBIL,
TOCTHXKEHUAM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJOTHUSX, TPYE;

CIIOCOOHOCTH OIICHUBATh BKJIAJ POCCUMCKUX YUEHBIX B CTAHOBJIEHWE W PA3BUTHE
OMONIOTHY, TTOHUMAaHMS 3HAYCHHS] OMOJIOTMH B TIO3HAHWM 3aKOHOB MPUPOJIBI, B KU3HU
YeJI0BeKa U COBPEMEHHOTO O0IIECTBA;

uaerHas yOexXJAEHHOCTh, TOTOBHOCTh K CIHYKEHHI0O U 3amure (OTeuecTna,
OTBETCTBEHHOCTb 3a €T0 CyIb0Y;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

OCO3HaHUE IYXOBHBIX IEHHOCTEW POCCUMCKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMS, ITUUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIIEHHMBAaTh CUTYyallUIl0 W TNPUHUMATh OCO3HAHHBIE pelICHUS,
OPUEHTHUPYSACH HA MOPAIIBHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH,;

OCO3HaHME JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOLICHUE K CBOMM POAMUTEISIM, CO3/IaHUI0 CEMbU HA OCHOBE
OCO3HAHHOI'O0 MPUHATHS LUEHHOCTENM CEMEWHOM XU3HU B COOTBETCTBUU C TPAAULMUSAMU
HaponoB Poccuu;

4) 3¢TeTHYECKOro BOCIIUTAHUS:

ACTETUYECKOE OTHOIICHWE K MUPY, BKIIOYas OCTETHKY ObITa, HAy4YHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPY/a, OOLIECTBEHHBIX OTHOLLICHUA;

NOHUMAHHUE SMOLIMOHAIIBHOTO BO3/IEUCTBHUS JKMUBOM IPUPOBI U €€ [IEHHOCTH;

TOTOBHOCTh K CaMOBBIP@&KEHHMIO B Pa3HbIX BHUIAX HWCKYCCTBA, CTPEMIICHUE
MPOSIBJIATH KAY€CTBA TBOPUYECKOM JIMYHOCTH;



5) ¢usnyeckoro BOCNUTAHUA, (GOPMHUPOBAHHUS KYJLTYPbI 310POBbS U
IMOLMOHAJIBLHOIO 0JIaronmoJIyYns:

NOHUMaHUE U pean3alusi 3J10poBoro u 0e3omacHoro odpasza *KU3HU (30POBOE
NUTaHUe, COOJIIOICHNE TUTHEHUYECKUX MPaBHJI M HOPM, COAJIaHCHPOBAHHBIN PEKUM
3aHATUN W OTHbIXa, peryisipHas (u3nyecKas aKTUBHOCTH), OEpPEKHOT0, OTBETCTBEHHOTO
U KOMIIETEHTHOTO OTHOIIEHUS K COOCTBEHHOMY (PU3WYECKOMY U MCHUXUYECKOMY
310POBBIO;

MMOHUMAaHUE UEHHOCTH MPaBWJI WHJIWBHIYAIbHOTO M KOJUJIEKTUBHOTO O€30MaCHOIO
MOBEJEHUS B CUTYALUSIX, YTPOKAIOUINX 310POBBIO U )KU3HU JTHOAEH;

OCO3HAHME TMOCIEACTBUI W HENPUSATUS BPEIHBIX NPUBBIYEK (YMOTPEOJICHUS
AJIKOTOJIs1, HAPKOTUKOB, KYpEHUSI);

6) TPy10BOI0 BOCTIMTAHMS:

TOTOBHOCTB K TPY/ly, OCO3HAaHHE LIEHHOCTH MacTepCTBa, TPYI0JII00HE;

FOTOBHOCTh K AKTHBHOW JESTEIBHOCTH TEXHOJOTMYECKOM M COLHUAIBHOMN
HaIPaBJICHHOCTH, CIOCOOHOCTh WHUIMUPOBATH, IUIAHUPOBATH M CAMOCTOSITEIIBHO
BBITIOJIHATH TAKYIO JEATEIbHOCTD;

UHTEpPEC K pas3auuHbiM cdepaM npodhecCUOHANbHONU JESTEIbHOCTH, YMEHHUE
COBepIIaTh OCO3HAHHBIN BBIOOP Oynymied npodeccuu U peain30BbIBATH COOCTBEHHbBIC
KU3HEHHBIE TUTaHbI,

TOTOBHOCTh U CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPA30BAHUIO HA MPOTSIKECHUU
BCEH JKU3HU;

7) IKOJIOTrH4YeCKOr0 BOCIIMTAHUSA:

AKOJIOTUYECKHU 1€IecCO00pa3HOe OTHOLIEHUE K MPUPOJI€ KAK UCTOYHUKY JKU3HU HA
3emiie, OCHOBE €€ CYIIECTBOBAHUS,

MOBBIIICHUE  YPOBHS  DKOJOTUYECKOM  KYJIBTYphl: TNPUOOpETEHHE  OIbITa
IJIAHUPOBAHMS MMOCTYNKOB U OLIEHKH UX BO3MOYKHBIX IMOCJIEACTBUM IJIsI OKPYKAIOIIEH
Cpensl;

OCO3HaHMeE III00aIBHOI0 XapaKTepa SKOJOTMYECKUX MPOOIIEM U yTel UX PeLIeHNUs;

CIIOCOOHOCTH MCIOJIb30BATh MPUOOpETaeMbIe TIPU M3YYEHUW OWOJIOTHH 3HAHUS U
YMEHUS TIPU PEIICHUN MPOOJIEM, CBA3AHHBIX C PAllMOHAIBHBIM MPUPOIOTIONH30BAHUEM
(coOmroneHue TpaBUJI TIOBEACHUS B MPUPOJC, HAMPABIECHHBIX HA COXPAHCHHE
paBHOBECHUS B 9KOCHCTEMAaX, OXpaHy BHJIOB, IKOCUCTEM, Orochepsl);

AKTUBHOE HENPUATHE IEUCTBUM, NMPUHOCAILIUX BpEI OKPYXKAIOLIEH IPUPOAHOMN
cpelne, yYMEHUE MPOrHO3MpOBaTh HEOJArOnpUATHBIE 3KOJOTHYECKUE MOCIEACTBUS
MPEANPUHUMAEMBIX JEUCTBUM U IPEAOTBPAILATH UX;

HaJU4Yue Pa3BUTOIO 3KOJOTMYECKOTO MBIIUIEHUS, SKOJIOTMYECKOM KYJIBTYpHI,
ONbITA JESITEIBHOCTU HKOJOTHMYECKON HAIPABICHHOCTH, YMEHHUS PYKOBOICTBOBAThCS
UMH B [O3HABaTEJIbHOW, KOMMYHUKAaTUBHOW M COLMAJIBbHOM MPAKTUKE, TOTOBHOCTH K
YYACTHIO B IPAKTUYECKOM AESITEIBHOCTH HKOJIOTMUECKON HAPaBIEHHOCTH;



8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH W OOIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JUajore KyjibTyp,
CIIOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPILIECHCTBOBAHUE S3BIKOBOW M UYHMTATEIbCKOW KYJIbTYpPhl KakK CpencTBa
B3aMMOJICUCTBHS MEX]TY JIIOJbMH U MIO3HAHUS MUDA;

NOHUMaHUe creuuukn OWOoJIOTMM KaK HayKd, OCO3HaHud e€ pojau B
(GbOopMUPOBaHUM PALIMOHAIBHOTO HAYYHOTO MBINUICHHUS, CO3JaHUM IEJIOCTHOTO
MIPEACTABICHUS 00 OKPYKaIOLEM MUPE KaK O €IMHCTBE TPUPO/IbL, YEIOBEKA H OOLIECTBA,
B IIO3HAaHWM NPUPOIAHBIX 3aKOHOMEPHOCTEM W PEIIEHUH MPOOJEM COXPAHEHUS
IIPUPOJHOTO PAaBHOBECHSI,;

yOeXKIEHHOCTh B 3HAYMMOCTH OHWOJIOTMHM JUIsI COBPEMEHHON IMBHIIM3AIUU:
o0OecrieyeHuss HOBOIO YPOBHS pPa3BUTHS MEIULMHBI, CO3JAaHUE NEPCHEKTUBHBIX
OMOTEXHOJIOTHIA, CIIOCOOHBIX pEeIaTh PECYpPCHBbIE MPOOJIEMBbI PA3BUTHS YEJIOBEYECTBA,
MOMCKAa MyTeW BBIXOAA U3 TJOOANBHBIX JKOJOTHYECKUX MpoOIeM U oOecriedeHus
nepexoja K YCTOMYHMBOMY pPa3BUTHIO, PAIIMOHAILHOMY HCHOJIB30BAHUIO MPUPOIHBIX
pecypcoB U (OPMHUPOBAHUIO HOBBIX CTaHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTD B MOJYYEHUU OMOJIOTMYECKUX 3HAHUU B LIEJISIX MOBBIIICHHUS
o01Iel KyJbTyphbl, €CTECTBEHHO-HAyYHON TpPaMOTHOCTH, KaK COCTAaBHOW 4YacTu
(YyHKIMOHATBFHOM TPaMOTHOCTH — oOydarommxcs, (HopMUpyeMON Mpu U3YYCHUU
OMOoJIOTHH;

MMOHUMAHUE CYIIHOCTH METOJOB IIO3HAHUS, MCHOJb3YEMbIX B €CTECTBEHHBIX
HayKax, CHOCOOHOCTH HMCHOJIb30BaTh MOJy4yaeMble 3HAHUS ISl aHAIU3a U OOBSICHEHUS
ABJICHUM OKPYXAIOLIEr0o MUpa M MPOUCXOASIIMX B HEM HM3MEHEHUW, YMEHHE JelaTh
000CHOBaHHBIE 3aKJIIOYEHHUS HA OCHOBE HAYYHBIX (DAKTOB M WUMEIOIIMXCS JAHHBIX C
LEJIBIO TIOJIYYEHUS IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CAMOCTOSTENILHO UCIIOIb30BATh OMOJIOTMYECKUE 3HAHUS JJIsl PEILICHUS
po0JieM B peaIbHBIX KU3HEHHBIX CUTYAIIUsX;

OCO3HaHUE LEHHOCTH HAyYHOM JEATENbHOCTH, TOTOBHOCTH OCYILECTBIIATH
MPOEKTHYIO M MCCIIEIOBATEIBCKYIO JEATEIbHOCTh HHIUBUIYATIBHO U B TPYIIIIE;

TOTOBHOCTh U CTIOCOOHOCTH K HEMPEPHIBHOMY 00Pa30BaHUIO M CaMOOOPa30BaHUIO,
K aKTUBHOMY TOJTYYE€HHIO HOBBIX 3HAHUU MO OMOJIOTHH B COOTBETCTBUU C KU3ZHECHHBIMHU
MOTPEOHOCTIIMU.

METAINIPEAMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIE PE3yJbTaThl OCBOEHHUS Yy4yeOHOro mnpenMera «buonorus»
BKJIIOYAIOT:  3HaYuMble JJig  (OPMUPOBAHHUA  MHPOBO33PEHHUS  OOYUYaIOIIUXCS
MEXAUCIUIUIMHAPHBIE (MEXIpPEIMETHbIE) OOIIeHAYYHbIE TMOHSTHUS, OTpaKkarolue
LIEJIOCTHOCTh HAYYHOUN KapTUHBI MHUpa U CTIELIM(PUKY METOJIOB TO3HAHHUS, UCIIOJIb3yEMbIX



B €CTECTBEHHBIX HayKaX (BEILECTBO, DHEPIus, SIBJICHUE, MPOLECC, CUCTEMA, HAYUYHBIH
(dakT, TMNPUHLHUI, THUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHUs, HCCIeI0BaHUeE,
HaOJII0ICHHE, U3MEPEHHE, SKCIIEPUMEHT U JIPYTUX), YHUBEpPCAJIbHbIE yUeOHbIEC 1eUCTBUS

(mo3HaBaTEIbHEIE, KOMMYHHUKATUBHBIE, PEryJIATUBHBIC), 00eCIeunBaroIINe
dbopmupoBanne (GYHKIIMOHATHHOW TPAMOTHOCTH W COIMAJIBHONH  KOMIICTCHIIHH
oOyyaronuxcs, CIIOCOOHOCTD oOy4Jaronmxcs UCIIOJIb30BATh OCBOCHHBIE

MEXMCUUIUIMHAPHBIE, MHMPOBO33PEHUECKUE 3HAHUS W YHUBEpCAJIbHbIE Y4eOHBIE
JEUCTBUSA B ITIO3HABATEIBHOW U COLMAIIBHON IPAKTHUKE.

MeranpeaMeTHble  pe3yJbTaThl OCBOEHHUS IPOTPAMMbl  CPEAHEro  OOIIEero
00pa30BaHUsl 1OJHKHBI OTPAXKATh:

OBiaieHHe YHMBEPCAJBHBIMH Y4eOHBIMH MTO3HABATEIbHBIMH ACHCTBUSIMMU:

1) 6a3oBbIe JIOTHYECKHE TEHCTBUS:

CaMOCTOSATENbHO (OPMYIUPOBATH M AKTYaJIU3UPOBATH MPOOJIEMY, pacCMaTpUBATh
€€ BCECTOPOHHE;

UCIOJIb30BaTh MPU OCBOCHUHU 3HAHUM MPUEMBI JOTMUECKOI0 MBIIUICHUS (aHAIN3a,
CUHTE3a, CPaBHEHHS, KilacCU(UKaLUU, 000011IeHNs ), PACKPBIBATh CMBICT OMOJIOTHYECKUX
NOHATUN (BBLACIATh MX XapaKTEpHbIE MPHU3HAKU, YCTAHABIMBATh CBA3M C APYTUMHU
MIOHSATUSIMU );

ONPENEIIATH LIENH AEATEIbHOCTH, 3a7aBas MapaMeTPbl U KPUTEPUU UX TOCTUKEHHUS,
COOTHOCHTB PE3YJIbTATHI AEATEIBHOCTH C IIOCTaBIECHHBIMHU LIEJISAMU;

UCIIOJIb30BaTh OMOJIOTUYECKUE TOHITHS 1J1s1 OObSICHEHUS (PAKTOB U SIBJICHUN )KUBOM
MIPUPOJIBI;

CTPOUTH JIOTUYECKUE PACCYKJIEHUS (MHIYKTUBHBIE, JETYKTUBHBIC, 10 aHAJIOTUN),
BBIABJISATH 3aKOHOMEPHOCTHM UM TNPOTUBOPEYHsS B PACCMATPUBAEMBIX SIBJIICHHSX,
(bopMyIIMpOBaTh BHIBO/BI U 3aKIHOUCHHUS;

IIPUMEHATb CXEMHO-MOJEJIBHBIE CPEACTBA Uil IIPEACTABICHHS CYIIECTBEHHBIX
CBSA3EH M OTHOILIEHUN B M3y4aeMbIX OMOJIOTMYECKUX 00BEKTaX, a TaKKe MPOTUBOPEUHI
Pa3HOTO POJIa, BBISIBICHHBIX B PA3MYHBIX MH(HOPMAIIMOHHBIX HCTOYHUKAX;

pa3pabaTbhiBaTh IUIAH pELIECHUS MpoOJeMbl ¢ YYETOM aHalu3a HMEIOIINXCS
MAaTEpUAIbHBIX U HEMATEPHUAIIBHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B JEATEIBHOCTb, OLEHHUBATHh COOTBETCTBHUE PE3YyJILTATOB
LIEJIIM, OLICHUBATh PUCKH NOCJIEICTBUI AEATEIbHOCTH;

KOOPJMHUPOBATh U BBHIMOJHATH pabOTy B YCJIOBHSIX PEAJbHOIO, BUPTYAJIbHOTO U
KOMOMHHPOBAHHOT'O B3aMMOJICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIIJICHUE MTPH PEIICHUH KU3HEHHBIX TPOOIIeM.

2) 6a30BbIe HCCJIeI0BATEIbCKHE TeHCTBUS:

BJA/IETh HaBBbIKAMHM Y4€OHO-HCCIIEIOBATENICKOM M IPOEKTHOM JIEATENbHOCTH,

HaBbIKaMH pa3pelieHus NpooieM, ClIoOCOOHOCThIO U TOTOBHOCTBIO K CAMOCTOSITEIEHOMY



MOMCKY METOJOB pEIICHUS MPAKTUYECKUX 3a]ad, MPUMEHEHHUIO Pa3JIMYHBIX METOJIOB
MO3HAHUS;

UCIIOJIb30BAaTh PA3JIMYHbIC BUABI ACSITEIBHOCTH MO MOTYYEHUIO HOBOTO 3HAHUSI, €T0
MHTEPIIPETALNU, TPEOOPa30BAHUIO U IPUMEHEHHIO B YUEOHBIX CUTYAIUsAX, B TOM YHUCIIE
MIPU CO3J]aHUH YYE€OHBIX M COIUAIBHBIX TPOEKTOB;

dbopMHpOBaTh HAYUYHBIA THUI MBIIUICHUS, BIAJETh HAYYHOM TEPMHUHOJIOTHEH,
KJIFOUEBBIMU MTOHATUSIMU U METOJIaMH;

CTaBUTh M  (QOpMyIUpOBaTh COOCTBEHHBIE 3aJayd B  0Opa3oBaTENbHOM
JESITeIbHOCTU Y )KU3HEHHBIX CUTYaIIHsX;

BBISIBJISITH IPUIMHHO-CIICICTBEHHBIC CBA3HM M aKTyaJU3UPOBATh 3a/1a4yy, BBIIBUTATh
TUIOTE3Y €€ pelIeHMs], HAXOIUTh apTyMEHTHI JJIsl JOKa3aTeJIbCTBA CBOMX YTBEPKICHU,
3aJ1aBaTh apaMeTpbl U KPUTEPUH PEIICHUS;

aHAJIM3UPOBATh MOTYYCHHBIE B XOJ€ PEIICHUs 3aJa4d PEe3yJbTaThl, KPUTHUICCKH
OLICHHWBATh UX JJOCTOBEPHOCTH, MPOTHO3MPOBATH U3MEHEHHUE B HOBBIX YCIIOBUSX;

JaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh NPUOOPETEHHBIHN OIIBIT;

OCYIIECTBIIATH LI€JICHANPABICHHBIN [TOMCK IIEPEHOCA CPEACTB U CIOCOOOB IEUCTBUSA
B IPO(ECCUOHATIBHYIO CPENY;

YMETh TEPEHOCHTHh 3HAHHWS B TMO3HABATEIbHYI0 W MPAKTHYECKYI0 00JIacTu
KHU3HEACSITEIbHOCTH;

YMETb UHTErpPUPOBATh 3HAHUA U3 Pa3HbIX IPEIMETHBIX 00IacTei;

BBIJIBUTaTh HOBBIE UJEH, IPEUIaraTh OpUrHHAIbHBIE TOJIX0/IbI M PEIICHNUs, CTABUTh
po0OJIeMBI U 3a/1a4H, JOMYCKAIOIIUE aIbTEPHATHBHBIC PEIICHHUS.

3) pabora ¢c undpopmanueii:

OpUEHTHUPOBATLCA B PA3NMUYHBIX HMCTOYHUKAX HH(opmanuu (Tekcre y4eOHOro
ocoOusl, HayYHO-TIOMYJISIPHOM JTUTEpaType, OMOJIOTUYECKUX CIOBApsIX U CIIPaBOYHUKAX,
KOMITBIOTEPHBIX 0a3ax JaHHbIX, B UHTepHere), aHanmu3upoBaTh WHGOPMAIIHIO
pa3IMYHBIX BUAOB U (GOPM IPEICTABICHUS, KpUTHUECKU OIICHUBATH €€ TOCTOBEPHOCTh U
HEMIPOTUBOPEUNBOCTD;

(opMyIUpPOBATH 3aMPOCHl U MPUMEHATH Pa3IMYHbIe METOABI IIPU MOUCKE U OTOOpE
Oounonornyeckoi nHGOpMAaIN, HEOOXOIUMOM JIJIsl BBITIOTHEHUS y9eOHbIX 3a/1a4;

npuoOpeTaTh  OMBIT  WCHOJB30BaHUS  HMH(OPMALMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTHI, COBEPIICHCTBOBATh KYJIBTYPY AaKTHBHOTO WCIIOJB30BAHUSA PA3TUYHBIX
MTOMCKOBBIX CHCTEM;

CaMOCTOSITEIIEHO BEIOMPATh ONTUMATBHYIO (JOPMY TIPEICTABIICHUS OMOJIOTHYECKOM
uHpopManuu (cxemsl, TpaduKu, JUarpaMmbl, TAOJUIIBI, PUCYHKH U JIPYTOE);

UCIOJIb30BaTh HAYYHBIN SI3bIK B KAUECTBE CPEJICTBA MPHU paboTe C OMOJIOrMUECKON
uHpopMaIel: NpUMEHSITh XUMHUYECKUE, (PU3UYecKre U MaTeMaTU4YeCKHe 3HaKu M
CUMBOJIBI, (hOpMYIIbl, a00pEeBUATYPY, HOMEHKIATYPY, UCIIOJIb30BATh U MPe0OpPa30BbIBATH
3HaKOBO-CUMBOJIMYECKUE CPEACTBA HATJISTHOCTH;



BJA/I€Th HaBbIKAMU PACIO3HABAaHUS M 3alIUTHl MH(POpMALUH, UH()OPMALIMOHHON
0€30MacCHOCTH JIMYHOCTH.

OBiaieHHe YHMBEPCAJbHBIMM KOMMYHMKATHBHBIMHM 1CHCTBUAMU:

1) ob1enne:

OCYIIECTBIISITh KOMMYHHUKALIUU BO BCeX c(epax *KHU3HU, aKTMBHO y4acTBOBATh B
JMAJIOTe WIN JUCKYCCHUH IO CYIIECTBY 00CYyKaaeMon TeMbl (YMEHHUE 3a]]aBaTh BOIIPOCHI,
BBICKa3bIBaTh CYXJCHUS OTHOCUTEIBHO BBIITOJIHEHMS NIPEJIaracMoy 3a/1aui, yYUThIBaTh
MHTEPECHI U COTJIACOBAHHOCTH MO3UIMI IPYTUX YYACTHUKOB IMAJIOra WK IUCKYCCHH);

pacrmo3HaBaTh HeBepOaJgbHbIE CpeACTBAa  OOIEHHUS, T[OHUMAaTh 3HAUYCHHUE
COLIMAJIBHBIX 3HAKOB, MPEANOCHIJIOK BO3ZHUKHOBEHHUS KOH(IMKTHBIX CUTyalud, YMETb
CMSIr4aTh KOH(IJIUKTHI U BECTU NIEPETOBOPHIL;

BJAJ€Th PA3NUYHBIMU CIOcOOaMH OOIEHUS W B3aUMOJACWUCTBHS, IOHMMATh
HaMepeHUsl JPYruX JIOJEH, TPOABISTh YBAXKUTEIbHOE OTHOIIEHUE K COOECEHUKY U B
KOPPEKTHOU opMe (hopMyIupoBaTh CBOM BO3PAKEHHUS;

Pa3BEPHYTO M JIOTUYHO HU3JIaraTh CBOKO TOUYKY 3PEHHMS C UCIIOJIb30BAHUEM SA3BIKOBBIX
CPEICTB.

2) cOBMeCTHAasl 1eATeIbHOCTD:

MMOHUMATh U UCII0JIb30BATh MPEUMYIIIECTBA KOMAHIHON U MHAUBUAYaJIbHON paObOTHI
MIPU peIIeHUN OMOJIOTHYECKOM Mpo0IeMbl, 000CHOBBIBATH HEOOXOAUMOCTh IPUMEHEHUS
IpyNNoBbIX (OPM B3aUMOJICHCTBUS NPU PELLICHUU YUeOHOM 3aauu;

BbIOMpATh TEMATUKY U METO/Ibl COBMECTHBIX JIEHCTBUH ¢ YUYETOM OOIIMX HUHTEPECOB
Y BO3MOXHOCTEH KaXK/10T0 YieHa KOJIJIEKTHBA;

MIPUHUMATH L€ COBMECTHOM J1€ATEIbHOCTH, OPIraHU30BBIBATh U KOOPJIMHUPOBAThH
JNEUCTBUA MO €€ TOCTUKEHUIO: COCTABJIATH IUIAH JEUCTBHM, PACIIPEAEIATH PO C yUETOM
MHEHUI Y4aCTHUKOB, 00CYKJIaTh pe3yIbTaThl COBMECTHOM pabOThI;

OLICHMBATh KaueCTBO CBOETO BKJa/Ja M KaXKJOTO0 YYaCTHHKA KOMaHJbl B OOUIMA
pe3yNbTaT Mo pazpaboTaHHBIM KPUTEPUSIM;

npenjiaraTb  HOBbIE MPOEKTHI, OLEHUBATh HJIEM C TMO3UIUU  HOBH3HBI,
OpUTHMHAIBHOCTH, TPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBJIATh MO3UTUBHOE CTPATErMYECKOE MMOBEAEHUE B PA3IMYHBIX CUTYALMSIX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaxKeHHE, ObITh MHUIIMATUBHBIM.

OByaieHUe YHMBEPCAJbLHBIMH PeryJISTHBHBIMH J1eHCTBUSIMMU:

1) camoopranu3anusi:

MCIIOJIb30BaTh OMOJIOTMYECKHE 3HAHUA JJIA BBISBICHUS MPOOJIEM U UX PEIICHUs B
KU3HEHHBIX U YU€OHBIX CUTYaIUsX;

BbIOMpaTh HA OCHOBE OMOJIOTMYECKUX 3HAHUN LIEJIEBBIE U CMBICIOBBIE YCTAHOBKHU B
CBOMX JIEUCTBUAX U IOCTYIIKaX IO OTHOIIECHMIO K )KMBOW IPHUPOJE, CBOEMY 310POBBIO U
310POBBI0 OKPYKAOIIHX;



CaMOCTOATENIBHO  OCYLIECTBJIATh ITO3HABATEIIBHYIO JIEATEIIBHOCTh, BBISABIATH
npoOsieMbl, CTaBUTh U (OPMYJIHPOBATh COOCTBEHHBIE 33Jauyd B 0Opa3oBaTEIbHOU
NEATEIBbHOCTH U KU3HECHHBIX CUTYaLUsX;

CaMOCTOSTENIbHO COCTAaBJATh IUIAH PEIICHHs] MPOOJEMBbI ¢ YYETOM HMMEIOIINXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEU U MPEOYTECHU;

JaBaTh OLICHKY HOBBIM CUTyaLUsIM;

paciupsaTh paMKH y4eOHOTO IpeIMeTa Ha OCHOBE JIMYHBIX MIPEAIIOUYTEHUH;

JieNaTh OCO3HAHHBIM BBIOOp, apryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTh 3a
pelieHue;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

croco0cTBOBaTh (POPMUPOBAHUIO U MPOSBICHUIO IIMPOKOW 3PYIULKU B Pa3HbIX
o0jacTaX 3HaHWM, MOCTOSHHO TOBBIIIATH CBOW 00pa3oBaTENbHBIM W KYJIbTYPHBIN
YPOBEHB.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTYyalMsIM, BHOCUTb KOPPEKTHBBI B JE€ATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJILTATOB LEIAM;

BJa/IeTh HABBIKAMM IO3HABATEJIbHOM peQIIeKCHMM KaK OCO3HAHUS COBEpIIAEMbIX
JNEUCTBUI W MBICIUTENIBHBIX MPOLECCOB, UX PE3YJITATOB U OCHOBAaHUM, UCIOJb30BaTh
npuEMBbI pedIeKCUH ISl OLIEHKU CUTYalluH, BBIOOpa BEPHOTO PELICHUS;

YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATD PELLIECHUS 10 UX CHUKECHUIO;

OPUHUMATh MOTHBBI M apryMEHTBl JPYIMX IIpM aAHAJIU3€ PE3YJIbTATOB
NEATEIIBHOCTH;

3) npuHsATHE ceOsl U APYrUX:

MPUHUMATh ce0sl, MIOHUMasi CBOM HEJIOCTATKU U JIOCTOMHCTBA;

OPUHUMATh MOTHBBI M AapryMEHTBl JPYIMX IIpM aHAJIU3€ PE3YJIbTATOB
NEeATEIIbHOCTH;

NpU3HABATh CBOE MPABO U MPABO JPYTUX HA OMIMOKHU;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP € TO3ULIUU APYTrOro YeIoBeKa.

HPEAMETHBIE PE3YJIBTATBI

[IpeameTHbie pe3ynbTaThl ocBoeHUs nporpammbl COO mo 6uonornu Ha 6a30BOM
YpOBHE BKJIOUAIOT crenuduueckue maiisa ydeOHoro mpeamera «buonorusy HaydHbIC
3HaHUSA, YMEHUA U CHOCOObl JEWCTBUH MO OCBOEHHIO, HWHTEpIpETaluu U
npeoOpa3oBaHUI0 3HAHUW, BHUIBI JESATEIBHOCTU MO MOJIYYEHUIO HOBOIO 3HAHUA H
MPUMEHEHUIO 3HAHUN B Pa3IMYHBIX YYEOHBIX CHUTYyaIlusiX, a TaKXKe B PEATbHBIX
KU3HCHHBIX CUTYyaIlUsX, CBS3aHHBIX C Owuonorueid. B mporpamme mpenMeTHbie
pe3yabTaThl MPEJCTABICHBI M0 TOJIaM 00yUEHHUS.

[IpeameTHbIe pe3ynbTaThl OCBOEHUs yueOHoro npeameta «buonorus» ¢ 10 knacce
JOJIKHBI OTPAXKATh:



c(hOpMHUPOBAHHOCTD 3HAHUHN O MECTE U POJIU OMOJIOTHH B CUCTEME HAyUYHOT'O 3HAHUS
€CTECTBEHHBIX HayK, B (POPMUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI
MHUpa U HAYYHOTO MHUPOBO33PEHUS, O BKJIaJ€ POCCHUUCKUX U 3apyOeKHBIX YUEHBIX-
OMOJIOTOB B pPAa3BUTHE OWMOJOTHH, (PYHKIMOHAIBHONW TPAMOTHOCTH YEJOBEKa MJis
pElIeHMs )KU3HEHHBIX 33/1a4;

yMEHHUE PacCKphIBaTh COAEpKaHWE OUOJIOTMYECKUX TEPMHUHOB U MOHSATUMN: JKU3HB,
KJIETKA, OpraHu3M, MeTadon3M (0OMEH BEIECTB U MPEBpAIICHUE YHEPTUU), TOMEOCTa3
(camoperyssinus), ypOBHEBasi OpraHu3allsl MUBBIX CHCTEM, CaMOBOCIPOU3BEICHUE
(penponykuus), HaCJAEACTBEHHOCTh, U3MEHYMBOCTb, POCT U PA3BUTHE;

YyMEHUE U3Jararb  OWOJIOTMYECKHE Teopuu  (KJIETOYHas, XPOMOCOMHa,
MyTaIlMOHHAs, [IEHTpaJbHasl JOrMa MOJIEKYJIIpHOUM Ouosnoruu), 3akonsl (I'. Mengens, T.
Moprana, H. 1. BaBunoBa) u y4yeHus (0 HEHTpaxX MHOTO0Opa3usi M MPOUCXOKIACHUS
KyJnbTypHbIX pacTteHuit H. U. BaBumnoBa), onpenenars rpaHulibl UX MPUMEHUMOCTH K
KUBBIM CHCTEMaM;

yMEHHUE BIAJETh METOJaMU HAay4YHOrO TO3HAHUS B OHMOJIOTUU: HAOIIOJICHUE U
ONMCAHUE JKUBBIX CHUCTEM, IPOLECCOB M SBICHUN, OPraHu3alusi W IPOBEACHUE
OMOJIOTMYECKOr0 HKCIEPUMEHTA, BBIIBH)KEHUE TUIIOTE3bl, BBISBICHHE 3aBUCUMOCTU
MEXIy MCCIENyEMbIMU BEJIMYMHAMHU, OOBSICHEHUE TMOIYYEHHBIX pe3yJbTaTOB,
MCIIOJIb30BAaHHBIX HAYYHBIX MOHSATUM, TEOPUI M 3aKOHOB, YMEHHUE JIeJIaTh BHIBOJBI Ha
OCHOBAHHUH MOJTYYEHHBIX PE3YJIbTATOB;

YMEHUE BBIJETATh CYIIECTBEHHBIE MPU3HAKH BHUPYCOB, KIETOK IPOKAPUOT U
AYKapHuoT, OJHOKJIETOUYHBIX 1 MHOTOKJIETOYHBIX OPraHU3MOB, OCOOCHHOCTH MPOIIECCOB:
oOMEHa BELIECTB M MPEBPAILCHUs] SHEPTUU B KIIETKE, (POTOCUHTE3a, IIIACTUYECKOTO U
HHEPreTUYecKoro OOMEHa, XEeMOCHUHTE3a, MHUTO03a, Meio3a, OIUIOAOTBOPEHUS,
Pa3MHOXEHUS, HHANBUyaIbHOTO Pa3BUTHsI OpraHu3Ma (OHTOTeHE3);

yMEHUE TPUMEHATh TMOJYYCHHBIE 3HAHUSA [JIs1 OOBACHEHUS OHOJIOTHYECKUX
MIPOIIECCOB U SBJICHUH, JJIsl PUHSITHUS MPAKTUYECKUX PEIICHUN B MMOBCEIHEBHOMN JKU3HU
C LIeNnbl0 oOecrieyeHHs] O€30MaCHOCTU CBOETO 3J0POBbS U 3J0POBBS OKPYKAIOIIKUX
JoJIeH, COOIOCHUSI HOPM TPAaMOTHOTO TIOBEACHUS B OKPY>KAIOIIEH MTPUPOTHON Cpene,
MOHMMAaHHE HEOOXOJMMOCTH HCHOJIb30BaHUS JTOCTHKEHUN COBPEMEHHOW OHOJIOTHH U
OMOTEXHOJIOTHIA JIJISl PAIIMOHATILHOTO TIPUPO/IOTIOIH30BAHUS;

yMEHHUE peuiaTh 3JeMEHTapHbIe T€HETUYECKUEe 3aJjaul Ha MOHO- U JUTMOPHUIIHOE
CKpElIMBaHuE, CIIEMJICHHOE HAacleIOBaHUE, COCTaBISATh CXEMbl MOHOTHOPUIHOTO
CKpEILUBaHUsA JIJIsl IPEACKA3aHUs HACIEA0BaHUS MPU3HAKOB Y OPTaHU3MOB;

YMEHHE BBIMOIHSTH JIa0OpATOPHBIEC U MPaKTUYECKUE paboThl, COOII0AaTh IPaBUiia
pu paboTe ¢ yueOHBIM U JJa0OPATOPHBIM 000PYI0BAHUEM;

yMEHUE  KPUTUYECKH  OLEHHUBATh M  HMHTEPIPETUPOBATH  HHGPOPMALIMIO
OMOJIOTUYECKOTO COJIePKAHUS, BKIIOUYAIOIIYIO NICEBIOHAYYHbIE 3HAHUS U3 Pa3IMYHbIX
MCTOYHUKOB (CpeACTBa MAaccOBOM HMH(OpMAaINK, HAyYHO-TIOMYJSpHbIE MaTepuabl),



ATUYECKUE aCMEKThl COBPEMEHHBIX HCCIEOBaHMNW B OMOJIOTHH, MEIUIMHE,
OMOTEXHOJIOTHH;

yMEHHUE CO3/1aBaTh COOCTBEHHbIE MHUCbMEHHBIE M YCTHBIE COOOIIEHUs, 00001Ias
OHMoNOrHYecKyl0 MH(GOPMAIIMIO U3 HECKOJBKUX HMCTOYHUKOB, TPAMOTHO HCIIOJIb30BATh
MOHSATUIHBIN anmapat OMOJOTHH.

[IpeameTHbIE pe3ynbTaThl OCBOEHUs yueOHoro npeameta «buonorus» ¢ 11 knacce
JOJIKHBI OTPAXKATh:

c(hOpMUPOBAHHOCTH 3HAHUH O MECTE U POJIU OMOJIOTUH B CUCTEME Hay4YHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (JOPMHUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYYHOW KapTHUHBI
MHUpa U HAYYHOTO MHPOBO33PEHHS, O BKJIAJ€ POCCUUCKUX MU 3apyOeKHBIX YUIEHBIX-
OMOJIOTOB B pa3BUTHE OHOJOTUU, (PYHKIIMOHAIBHOW T'PAaMOTHOCTH 4YeJOBEKa JIJIs
pElIeHUS )KU3HEHHBIX 33]1a4;

YMEHUE PacKphIBaTh COJCpKaHUE OMOJOTHYECKMX TEPMHUHOB W TIOHSATHM: BUII,
MOMYJISIUsA, TEeHOMOHI, SBOJIONMUA, JBUXKYIIHE CHUIbl ((aKTOpbl) HBOJIIOLNH,
IPUCIIOCOOTIEHHOCTh OPraHU3MOB, BHUI000pa30oBaHHE, HKOJOTMUYECKHe (aKTOpBI,
HKOCUCTEMA, MPOAYIEHTHI, KOHCYMEHTBI, PEAYLECHTHI, IEMU MUTAHUS, DKOJIOTHUYECKas
nupaMujia, OuoreoleHos, onocdepa;

yMEHHE H3JaraTh Ouoyormueckue Teopuu (dBoirormonHas teopus Y. JlapBuHa,
CUHTETUYECKash TEOPHsl SBONIOIHMH), 3aKOHBI U 3aKOHOMEPHOCTH (3apOBIIIEBOTO
cxonctBa K. M. bapa, uepenoBaHusi riaBHbIX HalpaBlIeHUN U myTeil sBomounu A. H.
CesepiioBa, yuenusi o Ouochepe B. W. Bepnanckoro), ompeaensrb TpaHUIBI UX
MIPUMEHUMOCTH K )KHUBBIM CHCTEMaM;

YMEHHUE BIJIAJIETh METOJAaMU HAYYHOTO TMO3HAHUA B OMOJIOTMH: HAONIOACHHE U
OMHCaHWE >KUBBIX CHCTEM, IPOLIECCOB U SIBICHUW, OpraHU3alus W TPOBEACHHE
OMOJIOTUYECKOTO SKCIEPUMEHTA, BBIIB)KCHHUE THUIIOTE3bl, BBISIBJICHUE 3aBUCUMOCTH
MEXIy HCCIENyEeMbIMU BEJIMYMHAMHU, OOBICHEHUE TMOJIYYEHHBIX PE3yJbTaTOB,
WCITOJIb30BAaHHBIX HAyYHBIX IMOHATHH, TCOPUH M 3aKOHOB, YMCHHE JCNIAaTh BBHIBOABI Ha
OCHOBaHUU TOJYYCHHBIX PE3yJIbTATOB;

YMEHUE BBIJICIATH CYIIECTBEHHBIC TPU3HAKHN CTPOCHUS OMOJOTUYECKUX OOBEKTOB:
BUJIOB, TMOMYJSALUUNA, TPOAYLUEHTOB, KOHCYMEHTOB, PEIYyLEHTOB, OHMOT€OIIEHO30B U
HKOCUCTEM, OCOOCHHOCTH MPOIIECCOB: HACIEICTBEHHON M3MEHUYUBOCTH, €CTECTBEHHOTO
oTO0pa, BUA00Opa30BaHUs, MPUCTIOCOOIEHHOCTH OPTAaHU3MOB, JECHCTBUS KOJIOTHYECKUX
(GakTOpoB Ha OpraHU3MBI, MEPEHOCAa BEIIECTB M IOTOKA JHEPrUHM B IKOCHUCTEMAX,
AHTPOITOTCHHBIX U3MEHEHHM B YKOCHCTEMax CBOEH MECTHOCTH, KPYTOBOPOTA BEIIECTB U
OMOTre0OXUMHUYECKHX ITUKIIOB B Onocdepe;

yMEHUE NPUMEHATh TMOJYYEHHbIE 3HAHUS [JIs1 OOBACHEHHUS OHOJIOTHYECKUX
MPOLIECCOB U SIBJICHUH, JJIsl IPUHATHUS MPAKTUUYECKUX PEIICHUN B MTOBCETHEBHOMN KU3HU
C 1IeNbl0 oOecrieueHHsi O€30MaCHOCTH CBOETO 3J0POBbS U 3J0POBBS OKPYKAIOIIKUX
Jr07ieH, COOMI0ACHUS HOPM TPaMOTHOTO MOBEJICHUS B OKPYKAIOIIeH MPUPOTHON Cpee,



NOHUMaHUE HEOOXOIUMOCTH UCTIONb30BaHUS IOCTHKEHUI COBPEMEHHOW OMOJIOTHU AJIs
PalMOHAIBHOTO MPUPOIOTOIB30BAHMS;

yMEHHUE peniaTh JJIeMEHTapHble OHOJIOTMYECKUE 3a/1aud, COCTaBISITh CXEMBbI
MepEeHOCca BEIIECTB U SHEPTUM B SKOCUCTEMAX (LIEMU MUTaHMUS);

YMEHHE BBIMOIHSITH JIA0OpATOPHBIC U MPAaKTUYECKUE paboThl, COOMI0IaTh IPaBUiIa
npu paboTe ¢ yueOHBIM U JJaOOPaTOPHBIM 000PYI0BAHUEM;

yMEHUE  KPUTUYECKU  OIEHUBATh W  HUHTEPIPETHUPOBATH  HUHPOPMALIUIO
OMOJIOTHYECKOTO COJCPKAaHUS, BKIIOYAONIYIO TICEBJAOHAYYHbIC 3HAHUS M3 Pa3TUYHBIX
HMCTOYHUKOB (CpeACTBa MacCOBOM HH(OpMAIMK, HAYyYHO-TIOMYJSPHBIE MaTepHabl),
paccMaTpuBaTh INI00ATBHBIE YKOJIOTHYECKHE TIPOOIEMbI COBPEMEHHOCTH, (DOPMHUPOBATH
110 OTHOUIEHHUIO K HUM COOCTBEHHYIO MO3UIIHIO;

YMEHHE CO3/1aBaTh COOCTBEHHbIE MHCbMEHHBIE W YCTHBIE COOOILEHUs, 00001as
OnonornuecKky0 MH(GOPMAIIMIO W3 HECKOIBKUX HMCTOYHUKOB, TPAMOTHO HCIIOJIb30BATh
MOHSATUMHBIN anmapat OMOJOTHUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KIIACC
Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue
(undposbie)
n/ pa3esioB U TeM Bcer  Kontpoabn IIpakTH4eck
oOpa3oBaTe/ibHbIE
1| NporpamMMmel 0 ble padoThI ue padoThl
pecypchl
BHONOIHS KaK bu6mmoreka [IOK
1 2 0.5 https://m.edsoo.ru/7f41c2
HayKa 92
’KuBrle cuCTEMBI U bubnnorexa [IOK
2 1 https://m.edsoo.ru/7f41c2
WX OpraHu3aIus 92
XUMHYECKHUI bu6mmoreka [IOK
3 COCTaB M CTPOEHHUE 8 1 1 https://m.edsoo.ru/7f41c2
KJIETKH 92
KuznenesrenpHOC bubmmorexa [TOK
4 6 https://m.edsoo.ru/7f41c2
Th KJICTKH
92
PasmHOXeHuE 1
MBIV ATBHOE bubmuorexa [JOK
5 AHBIAY 5 1 https://m.edsoo.ru/7f41c2
pa3BUTHE 92
OpraHU3MOB —
HacnenctBeHHOCTH bu6mmoreka [IOK
6 1 U3MEHYHBOCTD 9 2 0.5 https://m.edsoo.ru/7f41c2
OpPraHu3MOB 92
Cenexuus
ODIAHIMOB bu6mmoreka [IOK
7 P ’ 3 https://m.edso00.ru/7f41c2
OCHOBBI 9
OMOTEXHOJIOTHHT —
OBUIEE KOJIMYECTBO
YACOBIIO 34 3 4

I[TPOTPAMME



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
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 KIIACC

I[TPOT'PAMME

N HaumenoBanu KoaudecTBo yacon DJIeKTPOHHbIE
" e pa3iesioB H (uudpoBbIie)
n/ Becer  Kourpoabunl  IIpakruueckun
TeM oOpa3oBaTeJibHbIE
n 0 e padoThl e padoThl
MPOrpaMMbl pecypchl
D BOJTOLHOHHAS bu6nmoreka [IOK
1 9 1 https://m.edsoo.ru/7f41cc7
onoorus A
Bo3uunkHOBEHU
o 1 DASBITIe bubnunoreka LIOK
2 P 10 1 0.5 https://m.edsoo.ru/7f41cc7
KHU3HH Ha 4
3emie B
Opranusmsl u bubnuoreka [IOK
3 OKpY KaroIas 5 1 https://m.edsoo.ru/7f41cc7
cpena 4
Coo0miecTBa u bu6nmorexa LIOK
4 9KOJIOTUYECKUE 10 1 https://m.edsoo.ru/7f4lcc7
CUCTEMBI 4
OBIIEE
KOJIMYECTBO
4 2 2.
YACOBIIO 3 >



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




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
N KoumnuectBo yacos Jlara JJIeKTPOHHBIE
KoHnrtpous uudposeie
n/ Tema ypoka Bce IIpakTnyec H3y4YeH
Hble o0pa3oBaTe/ibHbIE
I ro Kue padorbel  HdA
padoThbI pecypesl
bubmuoreka [JOK
https://m.eds00.ru/863
buosorus B
1 1 e6122
CHCTEME HayK https://m.eds00.ru/863
e632a
Mertonbl
MO3HAHUS
JKUBOM
PUPOJIBIL.
[IpakTuueckas
aGota Ne 1 bubnuorexa [JOK
2 P : 1 05 https://m.eds00.ru/863
«/cnonp3oBanu
6122
€ Pa3IMYHbBIX
METO/IOB NP
U3yYCHUU
OMOJOTHYECKHUX
00BEKTOB
buonornueckue
CHCTEML bubmuorexa [JOK
3 ’ 1 https://m.eds00.ru/863
MIPOIIECCHI U UX 06564
U3y4YeHue
XuUMUYECKUU
COCTaB KJIETKH. bubnmoreka [JOK
4 Bonan 1 https://m.eds00.ru/863
MUHEpaJIbHbIE e674e
couu
benku. Cocras bubmuoreka [JOK
5 U CTPOCHHUE 1 https://m.eds00.ru/863
0O€eJIKOB e6b72
DepMeHTBI —
OMOJIOTHYeCKHe
KaTaJIn3aTopHI. bubnmoreka [JOK
6 JlaGopaTopHas 1 0.5 https://m.eds00.ru/863
pabota Ne 1 e6b72
«3yuenne
KaTaJINTUYECKO



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

1 aKTUBHOCTH
dbepmeHTOB (Ha
npuMepe
aMuUIIa3bl WIH
KaTaJasbl)»

VTrieBoabl.
JInnmael

bubmuorexa [JOK
https://m.edsoo.ru/863
€6870

HyxknennoBeie
kuciaorel. ATD

bubmuoreka [JOK
https://m.edsoo.ru/863
e6d5¢c

10

O0600611IEHNE TT0
TeMe
"XUMHAYECKUI
cocTaB KjieTku"

Uctopusa n
METO/1bI
U3y4YeHUs
KJIETKH.
Knerounas
teopus. Knerka
KaK 1eJI0CTHas
JKUBasl cUCTeMa

bubmuorexa [JOK
https://m.edsoo.ru/863
£6e88

11

Crpoenue
IYKapHOTHUECK
OH KJIETKH.
JlaGopatopHas
pabota Ne 2
«M3yuenune
CTPOCHUS
KJIIETOK
pacTeHun, 1
KUBOTHBIX,
rpuboB H
OakTepuii o
MHUKPOCKOTIOM
Ha FOTOBBIX
MHUKpOIpernapar
ax " ux
ONHCaHUE»

0.5

bubmuorexa [JOK
https://m.edso0.ru/863
e6ffo
https://m.edso0.ru/863
er16c

12

OOMEH BELIECTB
1501041 1
MeTa00JIu3M

bu6mmoreka [IOK
https://m.edsoo.ru/863
e766¢c



https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e766c

bubmuoreka [JOK

13 Porocuires. https://m.eds00.ru/863
XeMOoCHUHTE3
erc98
DHEPreTU4eCcKu bubmorexa [IOK
14 . https://m.eds00.ru/863
11 0OMeH
elaae
KuzHeHHBIN
LUK KJICTKH.
Jenenue
KJIETKU. MUTO3.
JlaboparopHas
pabota Ne 3
«Habmozere bu6mmorexa [IOK
15 0.5 https://m.eds00.ru/863
MHTO32a B e7dcd
KJIETKaX
KOHYHKA
KOpEIIKa JTyKa
Ha TOTOBBIX
MUKpOTIpenapar
ax»
buocuntes
Genka, Pearius bu6mmoreka [JOK
16 MATPHYHOTO https://m.edso00.ru/863
er96e
CHUHTE3a
Tpancnsauus — bubnnoreka [JOK
17 OMocHHTE3 https://m.eds00.ru/863
Oenka e796e
Hexknerounsie bu6mmoreka [IOK
18 (bopMBI )KU3HU https://m.eds00.ru/863
— BUPYCBHI e7540
bu6mmorexa [IOK
DopmbI https://m.eds00.ru/863
19 Pa3MHOKEHUS €81b6
OpTraHU3MOB https://m.edsoo.ru/863
e83le
bu6mmorexa [IOK
20 Meiios https://m.eds00.ru/863
erfda
OO6pa3zoBanue u
pazBuTHE bubnmoreka [JOK
21 MTOJIOBBIX 0.5 https://m.eds00.ru/863
KJIETOK. e81b6

Onnog0TBOpEH



https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6

ue.
JlaGopaTopHas
pabora Ne 4
«3yuenue
CTpOCHUS
MOJIOBBIX
KJIETOK Ha
TOTOBBIX
MUKpOTpenapar
ax»

22

23

24

NuauBunyansH
0€ pa3BUTHE
OpraHUu3MOB

I'enetnka —
HayKa o
HACJICICTBECHHO
CTU U
N3MEHUYHBOCTH

3aKOHOMEPHOCT
u
HaCJIeI0BAHUS
MPU3HAKOB.
MonorudpuaHo
€ CKpelIuBaHue

bubmuorexa [JOK
https://m.edsoo.ru/863
£8436

bu6mmorexa [IOK
https://m.edsoo.ru/863
e86f2

bu6mmoreka [JOK
https://m.edsoo.ru/863
£8878

25

Jurubpunxoe
CKpEIBaHHE.
3aKkoH
HE3aBUCHMOTO
HaCJICTOBAHMSI
NPU3HAKOB

bu6mmoreka [JOK
https://m.edsoo.ru/863
€89a4

26

CueruieHHOE
HacJie/IOBaHHE
MIPU3HAKOB.
JlaboparopHas
pabota Ne 5
«M3yuenune
pe3ynbTaToB
MOHOTHOPHUIHO
rou
JTUTHOPUTHOTO
CKpEIIMBAaHUA Y
Jpo30¢ Ul HA
TOTOBBIX

0.5

bu6mmorexa [IOK
https://m.edsoo.ru/863
€8c60



https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60

MUKpoIpenapar
ax»

27

I'eneTnka momna.
HacnenoBanue
MIPU3HAKOB,
CILICIIJICHHBIX C
IOJIOM

bu6mmoreka [IOK
https://m.edsoo.ru/863
€8c60

28

HN3MeHUnBOCTb.
Henacnencreen
Hasi
U3MEHYUBOCTD.
JlaGopaTopHas
pabota Ne 6.
N3yuenune
MOAU(HUKAITUOH
HOM
W3MEHYHBOCTH,
IIOCTPOEHUE
BAPHUAILMOHHOIO
psna u
BapUaALlMOHHOMN
KPHUBOW»

0.5

bu6mmoreka [IOK
https://m.edso00.ru/863
e8efe

29

Hacnencreenna
s
U3MEHYHBOCTb.
JlaGopatopHas
pabota Ne 7.
«AHanu3
MyTalu y
Ipo30(huiIbl HA
TOTOBBIX
MUKpoIpenapar
ax»

0.5

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

30

31

I'eneTuka
yeJIoBeKa

O06o06mieHuE 110
TEME
«Hacnencreenu
OCTh U
W3MEHYHUBOCTD
OpTaHU3MOBY

bu6mmorexa [IOK
https://m.edsoo.ru/863
e8d78



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

Cenekuus Kak bubnuorexa [JOK
32 HayKa u 1 https://m.eds00.ru/863
MpoIIeCcC 9214
Metonp! u
JIOCTHKCHUS bubmuorexa [JOK
33 CEJICKITH 1 https://m.eds00.ru/863
pacTeHuii 1 e9214
JKUBOTHBIX
buotexnonorus bubmuorexa [JOK
34 KaK OTpacib 1 https://m.eds00.ru/863
MPOU3BOACTBA €9336
OBIIEE
KOJIMYECTBO 34
YACOB IIO

[TPOT'PAMME



https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336
https://m.edsoo.ru/863e9336

11 KIIACC

pabota Ne 2

KosmuecTBo yacos DJIeKTPOHHbIE
Ne Jara
KonTpounb IMpakTnuec uudposbie
n/ Tema ypoka Bce HU3Y4YeH
I ‘o HbIE KHe st o0pa3oBaTte/ibHbIE
padoTbI padoThbI pecypcbl
OBOJIIOIH U bub6nmoreka [IOK
1 METO/JIbI €€ 1 https://m.eds00.ru/863
HW3Y4YEHUS ea20e
Hcropus
bubnuoreka [IOK
2 pasBHTHA . 1 https://m.eds00.ru/863
MIPEACTABICHUI €9570
00 2BOJTIONINN
MHKPOSBOJTIOLH bubnuoreka [{OK
3 1 https://m.eds00.ru/863
! e9cle
[Honmynsauus kak
3JIeMEHTapHas
€IMHUIIA BUJA U
3BOJIIOLIUH.
JaGoparopHas bubnmnorexa [JOK
4 pagora Ne 1 1 0.5 https://m.eds00.ru/863
€99c6
«CpaBHeHue
BHJIOB T10
MOpP(OJIOTHYECK
OMY KPUTEPHIO»
JBrxymue
CHUIBI bu6nmorexa LIOK
5 (pmeMeHTapHbIe 1 https://m.eds00.ru/863
(baxTopsl) €9da4
ABOJTIOIINH
EctecTBeHHBIN bubnunorexa LIOK
6 0TOOp U €ro 1 https://m.eds00.ru/863
dopmsr e9ed0
Pe3ynbTaTe!
IBOJTIOINU
MPUCTIOCOOIEHH
OCTh bubnunoreka LIOK
7 OpPraHU3MOB U 1 0.5 https://m.eds00.ru/863
BHUI000pa30BaH e9fde
ue.
Jlaboparopnast



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

«Onucanue
MPUCIIOCOOIEHH
OCTHU OpraHu3Ma
u e
OTHOCHUTEIILHOT
0 XapakTepa
Hanpasnenus u
yTH
MaKpO3BOIIOIU
u
HeobparumocTs
ABOJIIOLIMH

bubnunorexa LIOK
https://m.edsoo0.ru/863
e9cle

10

Ucrtopus xu3nmn
Ha 3emJie U
METOMEBI €€
W3yYCHUS

11

12

13

I'unore3sl
MIPOUCXOXKICHU
s )KM3HU Ha
3emite

PaszButue
JKM3HHU Ha
3emiie 1o Apam
Y TIeproJIaM

OcHoBHbIE
JTarnbl
ABOJIIOLIMU
PacTUTEIBHOTO
1 ’KUBOTHOTO
MUpa.
IIpaxTrueckas
pabota Ne 1
«3yuenue
HCKOIIAEMBIX
OCTaTKOB
pacTeHuil u
KUBOTHBIX B
KOJUIEKIIHAAX »

0.5

bubmuoreka [IOK
https://m.edso0.ru/863
eabab

bubmmoteka IIOK
https://m.edso0.ru/863
eabbe

bubnmnorexa LIOK
https://m.edso0.ru/863
eaB8bc

14

CoBpeMeHHas
cucreMa
OpPTraHUYeCcKOTo
MHUpa

but6mmoreka [IOK
https://m.edso0.ru/863
ea48e



https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863ea48e

15

DBOJIIOIUS
YeoBeKa
(a"TpOMIOTEHE3)

but6mmoreka [IOK
https://m.edso0.ru/863
gac2c

16

JIBrokymue
CUJIBI

(paxropsr)
AHTPOIIOreHEe3a

bu6nmoreka [IOK
https://m.edsoo.ru/863
ead44

17

OCHOBHBIE
cragnuu
SBOJIIOIUN
yeJaoBeKa

18

YenoBeueckue
pacel u
MPUPOJHBIE
ajiarTanuu
YeJIOBEKA

bubnuoreka [IOK
https://m.edso0.ru/863
eaea2

19

O0600611IEHNE TT0
TEME
«Bo3HUKHOBEHN
€ ¥ pa3BUTHE
JKHU3HH Ha
3emie»

20

21

22

DKoJiorus Kak
HayKa

Cpensl
o0UTaHUSI U
9KOJIOTHYECKHE
(bakTopbl

AOGuotnueckue
(bakTophlI.
JlaGopaTopHas
paborta Ne 3.
«Mopdonoruye
CKHe
0COOEHHOCTH
pacTeHui u3
pa3HBIX MECT
OoOUTaAHUS.
Jlaboparopnast
pabota Ne 4.
«BnusHue cBera
Ha pOCT U
pa3BUTHE

0.5

bubmmoteka IIOK
https://m.edsoo0.ru/863
eafec

bubnunoreka LIOK
https://m.edso0.ru/863
eb10e



https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb10e

YEPEHKOB

KoJieycay
bubnunorexa LIOK
buotnueckue
23 (akTops: https://m.edso0.ru/863
p eb348
OKOJIOTUYECKHE
XapPaKTEPUCTHUK
Y TIOTYJISALINH.
[IpakTrueckas
6ora Ne 2
g4  PAVOTAX 05
«IToncuér
IUIOTHOCTHU
MONYJISALIAMA
Pa3HBIX BUIOB
pacTeHui»
Coo0miecTBa bu6nmorexa LIOK
25 OpraHU3MOB — https://m.eds00.ru/863
OHOIIEHO3 eb46a
OKOJIOTUYECKHE bu6nmorexa LIOK
26 CHCTEMBI https://m.edso0.ru/863
(PKOCHCTEMEI) eb46a
OcCHOBHEIE
oKa3aTeu
3KOCHUCTEMBI.
DKOJIOTHYECKUE Bubmorexa LIOK
27 HDAMIILL https://m.edsoo0.ru/863
P N AL eb5fa
CBolicTBa
SKOCHUCTEM.
Cyxkueccus
28 [IpupoaHbie
YKOCUCTEMBI
29 AHTpPONIOTE€HHBI
€ DKOCHUCTEMBI
buocgepa —
but6mmoreka [IOK
riio0aapHas
30 https://m.edso0.ru/863
DKOCUCTEMA
ebb5e
3emutu =
3aKOHOMEPHOCT
u but6mmoreka [IOK
31 https://m.edso0.ru/863
CYILIECTBOBAHUS ebd16

o6uochepsl



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

32

YeoBeuecTBO B
ouocdepe
3eminn

33

CocymecTBoBaH
HC NpUpOAbl U
YeJI0BEYEeCTBA

bu6nmoreka [IOK
https://m.edsoo.ru/863
ebale

34

O06001enue
TCMBbI
«CoobmiecTBa u
9KOJIOTUYECKHE
CUCTEMBD»

OBILIEE
KOJIMYECTBO
YACOB I10
[TIPOTPAMME

34

2.5



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

YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
IMPOLECCA

OBA3SATEJIBHBIE YUYEBHBIE MATEPHUAJIBI VIS YYEHHUKA

* buosorus, 10 xnacc/ Ilonomapéra N.H., Kopuunosa O.A., Jlomwimaa T.E.; mox
penakmueit [Tonomapéoii M.H., O01iecTBO ¢ orpaHUYeHHON OTBETCTBEHHOCTHIO
N3narensckuit nentp «BEHTAHA-I'PA®y; AxkunonepHoe o61iecTBo «3marenbcTro
«ITpocsenienue»

* buonorwust, 10-11 xmaccesl/ Aumpeesa H.JI., O61ecTBO ¢ orpaHUYeHHOM
otBeTcTBeHHOCTHIO « MOl MHEMO3MHA»

* buonorwus, 11 knacc/ [laceunnk B.B., Kamenckwmii A.A., PyomoB A.M. u npyrue
/Mon pen. [Maceunuka B.B., Aknnoneproe obmectBo «3narenscTBo «IIpocsemnieHuey

METOANYECKUE MATEPUAJIBI JIUISA YUUTEJIA

1. ITonomapesa U.H., Kopuunosa O.A., Cumonosa JI.B. - buosorus. 10 kiacc.
Mertoauueckoe nocobue.- M., Benrana - I'pad, 2019;

2. ITonomapesa U.H., Kopaniosa O.A., Cumonosa JI.B. - buonorus. 11 knacc.
Meroaunueckoe nocodue.- M., Benrana - ['pad, 2019.

3. [Tonomapena M.H. buonorus. 10 knacc. Pabouas rerpans. — M.; «Benrtana-I'pad».
4. Tlonomapesa U.H. buonorus. 11 knacc. Pabouas terpans. — M.; «Benrana-I'pad».

IMNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET

1. «Eaunas xomtekiust Ludposeix O0pasoBarenbubix Pecypcos» (http://school-
collection.edu.ru/).

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

3. http://ebio.ru/ - DnexTponuslil yueOHUK «BrOIOTHM.

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

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

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

7. http:/Inrc.edu.ru/est/r4/ - duonmoruveckas KapTHHA MHpa

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

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

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