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HOACHUTEJBHASA 3AIINCKA

[Ipu pa3paboTke mnporpaMMbl MO OHOJIOTMM TEOPETHYECKYI0 OCHOBY IS
ompeNeNeHusl MOAXOA0B K (OPMHUPOBAHMUIO COACpKAaHUA Y4yeOHOro MpeaMeTa
«buonorus»  cocraBwiM:  KoHUentyaidbHble — mosiokenus ~ PIOC  COO o
B3aMMOOOYCIIOBJICHHOCTH LIEJeH, CoAepx aHus, pe3yIbTaTOB 00y4eHHs U TpeOOBaHUH K
YPOBHIO TOJITOTOBKU BBIITYCKHUKOB, IOJOKEHUA 00 OOIMX MeNsiX WU MNPUHIUIAX,
XapaKTEpU3YIOIINX COBPEMEHHOE COCTOSIHME CHCTEMbI CPEAHEro oOIIero oopa3oBaHUs
B Poccuiickoit deneparuu, a Takke MOJOXKEHUS O crieruduKe OMoJIOTuH, e€ 3HaAUCHUU
B TIO3HAHUU >KMUBOW TPUPOABI M OOECHEUYEHUH CYIIECTBOBAHUS YEJIOBEYECKOTO
oOmecTBa. COrjacHO Ha3BaHHBIM IOJIOKEHUSIM, OIPEAEIICHBl OCHOBHBIE (DYHKIIHMH
IIPOrpaMMbI 110 OUOJIOTHH U €€ CTPYKTYpa.

[IporpamMma no Ouonoruu Aa€T MpeAcTaBlIeHUE O LENAX, 00 oOIlIel cTpaTeruu
oOy4eHMs, BOCIIMTAHUA U Pa3BUTHS OOYYAIOIMXCS CPECTBAMHM y4e€OHOTO IMpeaMeTa
«buonorusy, ompenenser o00sA3aTeNIbHOE NPEIMETHOE COJEpPKAHHUE, €ro CTPYKTYpY,
pacupeneineHue 1o pasleigaM U TeMaM, PEKOMEHAYEMYIO MOCIeA0BaTeIbHOCTh
U3Y4YeHUs y4yeOHOro Marepuaia ¢ y4e€TOM MEXKNPEIMETHBIX W BHYTPHUIIPEAMETHBIX
CBs3€M, JIOTMKM  0Opa3oBaTeNbHOrO  MpOLIECCa,  BO3PACTHBIX  OCOOEHHOCTEU
o0yyarommxcs.

B nporpamme mo OMOJIOrMM TakX e yYWUTHIBAIOTCS TpeOOBaHUS K IUIAHUPYEMBIM
JUYHOCTHBIM, METalpeAMETHbIM U  TPEAMETHBIM  pe3yjabTaTaM oO0ydueHus B
(hOpMHUPOBAaHUM OCHOBHBIX BHJIOB YYEOHO-TIO3HABATEIBHON JCATEILHOCTH/YISOHBIX
JENUCTBUN 00YyJarONIUXCsl IO OCBOCHUIO COJIEPKAHUSI OMOJIOTUYECKOT0 00pa3oBaHUsl.

B nporpamme mno Ouonoruu (10-11 knaccel, 0a30BBI YpPOBEHb) peaiv30BaH
NPUHIUI T[PEEMCTBEHHOCTH B HW3Y4YEHUM Ouoyioruu, Onaromaps uyeMy B HeH
MPOCMATPUBACTCSI  HANPABJICHHOCTh HAa  pa3BUTUE  3HAHWM, CBA3AHHBIX C
(GbOopMHPOBaHUEM €CTECTBEHHO-HAYYHOI'O MHPOBO33PEHUS, LIEHHOCTHBIX OpHUEHTALUN
JUYHOCTHU, SKOJIOTUYECKOTO MBIIUICHHUS], PEJCTABICHUN O 3J0pOBOM 00pase >KU3HU U
OCpeXHBIM OTHOIIICHHUEM K OKpYKarouied mnpupoaHoit cpene. Iloatomy Hapsgy c
U3y4eHUEM OOUIEOMOIOTUYECKUX TEOPUH, a TaKKe 3HAHUI O CTPOEHUU >KUBBIX CUCTEM
Pa3HOIO paHra M CyIIHOCTH OCHOBHBIX MPOTEKAIOIIMX B HUX IMPOLECCOB B MIPOrpamme
no OWOJIOTUM yNEJIeHO BHHUMAaHHWE UCIOJB30BAaHUIO IMOJYYEHHBIX 3HAHUNA B
MOBCEHEBHOM >KM3HU AJI PEIICHUs MPUKIAIHBIX 3a/1a4, B TOM 4ucie: NpoduIakTUKA
HACJIEJICTBEHHBIX 3a00JIEBaHUI YeIOBEKa, MEAMKO-TEHETHUECKOTO KOHCYJIbTUPOBAHUS,
00OCHOBaHUS SKOJIOTUYECKH 11€JIeCO00pa3HOT0 MOBEACHUS B OKPYKAIOIIEH MPUPOTHON
Cpele, aHaau3a BIMSHHUS XO3SMUCTBEHHOM JAESITENBHOCTH YEJIOBEKAa HA COCTOSIHHUE
NPUPOAHBIX M HMCKYCCTBEHHBIX JKOCHUCTEM. YCHJIEHWE BHUMAHUA K MPUKIATHON
HaINpaBJIeHHOCTU yuyeOHOro mnpeamera «buosorus» MPOJUKTOBAHO HEOOXOJIUMOCTHIO
oOecrieueHuss YCIOBUM HJisi pELIEHUs OJHOM W3 aKTyaJbHbIX 3aad LIKOJIBHOTO
Ouonoruueckoro  obpazoBaHus, KOTopas  mpeamoiaraeT  (GOpMHpPOBaHHE Y



oOydaromuxcst ~ CIOCOOHOCTH — afanTHpPOBaThCsl K M3MEHEHUSM  JAMHAMHUYHO
Pa3BUBAIOIIETOCS COBPEMEHHOTO MHpA.

buonorust Ha ypoBHE cpeaHero o6mero oopa3oBaHUS 3aHUMACT Ba)XKHOE MECTO.
Ona obOecrneurBaeT (GOpMHUpPOBAHUE y OOYYAIOMIMXCA TMPEJCTABICHUN O HAyYHOU
KapTUHE MUPA, pacIIUpsieT U 0000IaeT 3HaHUS O )KHUBOU MpUpPOJE, €€ OTINYUTEIbHBIX
NpHU3HAKaX — YPOBHEBOW OpPraHU3alliy U SBOJIOIHUH, CO3MAET yCIOBHS Ui TO3HAHUS
3aKOHOB JKMBOW MPHUPOJBI, (GOpMHUPOBAHUSA (DYHKITMOHAIBHON TPaMOTHOCTH, HABBIKOB
3I0pOBOro M 0e30MmacHoro odpasa MKU3HU, IKOJIOTHYECKOTO MBIIUICHHS, IEHHOCTHOTO
OTHOUIEHUS K )KUBOW MIPUPOJE U YETOBEKY.

Bonbioe 3HaueHne OWONOTHS UMEET TaKXKe JUIsl PElICHUS BOCHUTATEIBHBIX U
pa3BUBAIOIIMX 3a7a4 CpeAHEro oOuiero oOpa3oBaHUs, COLMAIM3ALUKN O0YYaIOIINXCS.
Nzydenne Ouonornu obecreuynBaeT yCIoBUs sl (POPMUPOBAHUS MHTEIUICKTYaTbHBIX,
KOMMYHUKAIIMOHHBIX ¥ HWH(OPMAIMOHHBIX HABBIKOB, 3CTETUYECKOW KYJIBTYPHI,
CIIOCOOCTBYET HMHTErpaldyd OMOJIOTMYECKUX 3HAHUW C TMPEACTABICHUSIMH U3 JPYTUX
y4eOHBIX MPEAMETOB, B YAaCTHOCTH, (PU3MKH, XUMUU H reorpaduu. HazpaHHbie
MOJIOKEHUSI O TpeIHa3HAaYeHHH y4eOHOTo mpenMera «buolorus» COCTaBUIM OCHOBY
Ui ONpENENeHUs] TMOAXOAOB K OTOOpY M CTPYKTYPHUPOBAaHHUIO €ro COACpXKaHWUS,
MIPEICTABJICHHOTO B MPOTpaMMe 1o OUOJIOTHH.

Ot6op conepxkanust ydeOHoro mnpenmera «buonorus» Ha 0a30BOM ypOBHE
OCYIIECTBIEH C MO3UIUK KyJIbTypOCOOOPa3HOTO MOIX0/a, B COOTBETCTBUH C KOTOPBHIM
oOy4Jaroriecs: TOHKHBI OCBOWTH 3HAHWUS W YMEHUS, 3HAYUMBIE I (DOPMHUPOBAHHMSI
oOIel KyJIbTYphl, OMpPEETAIONIMe aJeKBaTHOE MOBEACHUE UYEJIOBEKAa B OKPYKAIOIICH
MPUPOJHOM cpene, BOCTpEOOBAaHHBIE B TOBCEIHEBHOM KH3HM U MPAKTUYECKON
nestenbHocTH. Ocoboe MecTo B 3TOM cuUCTeME 3HAaHUM 3aHMMAIOT 3JIEMEHTHI
COJIEp)KaHUsl, KOTOPHIE CIy>KaT OCHOBOW Juisi (opMHpOBaHHUS TMPEACTABICHUN O
COBPEMECHHOM €CTECTBCHHO-HAYYHOW KapTHHE MHpAa M IICHHOCTHBIX OPHUEHTAITUSIX
JUYHOCTHU, CIIOCOOCTBYIONIUX TYMaHU3AINH OMOJIOTHYECKOTO 00pa30BaHMUS.

CTpyKTypuUpOBaHHUE COACPKAHUS yIeOHOTO MaTepraia B MpOrpaMMe 1Mo OUOJIOTHH
OCYIIECTBIEHO C Y4Y€TOM TMPUOPUTETHOTO 3HAYCHHUS 3HAHUN 00 OTIMYUTEIBHBIX
OCOOCHHOCTSIX KHUBOW TPHUPOJbI, O €€ YpPOBHEBOM OpraHu3alvu MU HBOJONUU. B
COOTBETCTBHM C JTHUM B CTPYKType ydeOHOro mpeamera «bHOIIOTHS» BBIICICHBI
clenyIonme cojepkarenpubie nuHuu: «buomorns kak Hayka. MeTombl Hay4dHOTO
no3HaHus», «KneTka kak Omosormueckas cucteMay, «OpraHu3M Kak OuoJiormueckas
cuctema», «CuctemMa W MHOTrooOpazue OpPraHU4ecKOro MHupay», «IBOIIOLIHS KHUBOU
OPUPOABD», « IKOCUCTEMBI U MPUCYIIUE UM 3aKOHOMEPHOCTHY.

Llenp wu3yueHuss yueOHOro mnpeamera «buonorus» Ha 0a30BOM ypOBHE —
OBJIAJICHUE OOYYAIONUMUCS 3HAHUSAMHU O CTPYKTYpPHO-(YHKIIMOHATHHOW OpraHU3aIliu
’KUBBIX CUCTEM PA3HOTO paHTa U MPUOOPETEHHE YMEHHI MCIIOJIb30BaTh ATU 3HAHUS IS



IPaMOTHBIX JIEWCTBHUIA B OTHOIIEHUN OOBEKTOB KUBOUM MPHUPOABI U PEIICHUS Pa3TUIHBIX
KU3HEHHBIX IpO0IeM.

JlocTmkeHne 1enu u3ydeHus ydeOHoro mpenmera «buonorus» Ha 0azoBom
ypOBHE 00€creunBaeTCs peleHuEM CIeAYIOINX 3a/1a4:

OCBOCHHE O0YYAIOIIMMUCS CUCTEMbI 3HAHUM 0 OMOJOTUYECKUX TEOPUSIX, YUCHUSX,
3aKOHaX, 3aKOHOMEPHOCTSX, THIIOTe3aX, MpaBHJIaX, CIyXallluX OCHOBOW MJis
dbopMUpOBaHUS TPEICTAaBICHUI O €CTeCTBEHHO-HAy4YHON KapTWHE MHpa, O METOoJaX
HAyYHOT'O [IO3HAHUS, CTPOCHUH, MHOT0OOpa3uh U OCOOCHHOCTAX IKHUBBIX CHCTEM
pPa3HOTO  ypOBHA  OpraHU3AlMM, BBIJAIONIUXCS  OTKPBITUSAX M COBPEMEHHBIX
UCCJIEIOBAHUSIX B OMOJIOTHH;

dbopMupoBaHre Yy OOyYaOMIMXCS TIO03HABATEIbHBIX, HHTCIUICKTYAIbHBIX U
TBOPUYECKUX CIIOCOOHOCTEH B MPOIECCEe aHAM3a JaHHBIX O IMyTSAX Pa3BUTHS B OMOJIOTHH
HAy4YHBIX B3TJISJ0B, MJIEH U MOJXOJOB K M3YyUYEHHUIO >KMBBIX CHCTEM Pa3HOTO YPOBHS
OpraHu3allvy;

CTaHOBJICHHE Y 00yYalOIUXCs 00IIel KyJIbTypbl, (PYHKIIMOHAIEHON IPAMOTHOCTH,
pa3BUTHE YMEHHH OOBSCHATh W OIICHUBATH SIBJICHUS OKPYXKAIOIIETO MHpa KUBOUH
MIPUPOILI HA OCHOBAHWH 3HAHWU U OTIBITA, TIOJYYCHHBIX MPU N3YUCHUN OMOJIOTHH;

dbopmupoBaHne |y OOydalOIMXCA YMEHUW  WJUIIOCTPUPOBATH  3HAUCHUE
OMONIOTUYECKUX 3HAHUW B TPAKTUYECKON JEATETLHOCTH 4YEJIOBEKa, pa3BUTUU
COBPEMEHHBIX MEAUITMHCKUX TEXHOJOTHUH U arpoOMOTEXHOJIOTHIA,

BOCIIUTAHUE YOSKICHHOCTH B BO3MOXKHOCTH TIO3HAHHUS YEJTOBEKOM >KHBOM
MIPUPOJIBI, HEOOXOJMMOCTH OEpPEKHOTO OTHOIIEHUS K HEeH, COOIIOCHHS ITUYSCKHUX
HOPM TIPHU TIPOBEICHUH OMOJIOTHUYECKUX UCCIIEIOBAaHUM;

OCO3HaHWE IICHHOCTH OWOJIOTMYECKHX 3HAHWM [l TIOBBIIICHUS YPOBHS
AKOJIOTHYECKOM KYJIBTYPBI, 1)1 POPMUPOBAHUS HAYIHOTO MUPOBO33PEHUS;

MIPpUMEHEHUE MPUOOPETEHHBIX 3HAHWMM M YMEHHUM B TOBCEIHEBHOM XU3HU IS
OLICHKU TOCJIEACTBUM CBOEH AEATENBHOCTH MO OTHOLIEHHUIO K OKPYXKAKOILIECW Cpexe,
COOCTBEHHOMY 3/I0POBBIO, OOOCHOBaHHME | COOJIOJEHUE Mep NPOPUIAKTUKI
3a00s1eBaHUM.

B cucreme cpemgnero oOmiero obpasoBanus «buosorus», uzydaemas Ha 0a30BoM
YpOBHE, SIBISCTCS 00S3aTeIbHBIM yUEeOHBIM TIPEIMETOM, BXOMISIIMM B COCTaB
npeaMeTHoOU obsactu «EcTecTBeHHO-HAyYHBIC TTPEAMETHD».

Jlnst u3ydeHuss Ouosioru Ha 0a30BOM YpPOBHE CpEAHEro oOIIero oOpa3oBaHUS
otBoauTCs 68 yacoB: B 10 kiacce — 34 yaca (1 yac B Hezento), B 11 knacce — 34 gaca (1
4ac B HEJIEIIO).



COJEP XAHME OBYUYEHUA
10 KITACC

Tema 1. buosiorus kak Hayka.

buonorus kak Hayka. CBsi3b OMOJOTHMM C OOIIECTBEHHBIMU, TEXHUYECKUMH U
JIPYTUMHU €CTECTBEHHBIMU HayKamu, ¢puiocoduen, ITUKOM, 3CTeTUKONU 1 mpaBoM. Poib
Oouonorud B (GOPMHUPOBAHWM COBPEMEHHOW HaydyHOM KapTuHbl Mupa. Cucrema
OMOJIOTHYECKUX HaYK.

Metoapl TO3HAHUS KUBOW MPUPOJBLI (HAOMIOJEHUE, SKCIEPUMEHT, OIHUCAHUE,
U3MepeHue, Kiaccuukaiys, MoAeIMpOBaHUE, CTaTUCTHYECKasi 00paboTKa JIaHHBIX).

JlemoHcTpanuu:

[Toptpetsr: Y. lapsun, I'. Mennens, H. K. Konsnos, k. Yorcon n @. Kpuk.

Tabnuupl 1 cxeMbl: «MeTOo/Ibl TO3HAHMS )KUBOU IPUPOIBD.

JlabopaTopHble U NpaKTHYECKHE PA0OTHI:

[Ipaktuueckas padota Ne 1. «Mcnonap30BaHne pa3InyHbIX METOJOB MIPU U3YUCHUU
OMOJOTUYECKUX 0OBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3alMs.

XKusble cuctembl (OMOCHCTEMBI) Kak MHpeaMeT u3ydyeHus Ouonoruu. Otiaudue
KUBBIX CUCTEM OT HEOPTaHUYECKOW MPUPOIBI.

CBoiicTBa OMOCHCTEM W HX pa3sHOOOpa3ue. YPOBHH OpraHU3AIMH OMOCHCTEM:
MOJICKYJISIPHBIA, KJIETOYHBIM, TKAHEBBIM, OPTraHW3MEHHBIM, MOMYJISIIMOHHO-BUIOBOM,
AKOCUCTEMHBIN (OMOTeOLIEHOTUYECKU ), OMOC(hEPHBI.

JdemoHcTpanuu:

Tabmuubr u cxembl: «OCHOBHBIC MPU3HAKH KU3HW», «YPOBHH OpraHU3AINH
YKABOU IIPUPOIBI».

O6opynoBanue: mojaesb MoJiekysbl JIHK.

Tema 3. Xumnuyeckuii COCTAB U CTPOCHHUE KIETKH.

XUMHUYECKUM COCTaB KJIETKH. XUMHYECKHME DJIEMEHTBI: MAaKpPOIJIEMEHTHI,
MHKpPO3JIeMEeHThl. Boa 1 MuHEpanbHbIE BELIECTBA.

OyHKIMM BOJAbI W  MHUHEpalIbHBIX BelIeCTB B KieTke. llogmepkanue
OCMOTHUYECKOT0 OanaHca.

benku. CoctaB M cTpoeHue O€NKOB. AMHHOKHCIOTHI — MOHOMEpHI OEIKOB.
He3aMeHuMble M 3aMEHUMbIE aMHHOKHCIOTHL. AMHHOKHCIOTHBIM COCTaB. YPOBHH
CTPYKTYPBI O€TTKOBOW MOJIEKYJIbI (IEpBUYHAS, BTOPUYHAS, TPETUYHAS U YETBEPTUUHAS
CTPYKTypa). XUMHUYECKHE CBOMCTBA OenkoB. bromornueckne QpyHKIIMU OEIKOB.

depMeHThl — OuoJoruyeckue karaauszaropbl. CTpoeHue QepMeHTa: aKTHUBHBIM
IEeHTp, cyocTtpatHas cnenuduyHocts. Kodpepmentsl. Butamunabl. Otiuuust GepMeHTOB
OT HEOPTaHWYECKUX KaTaJnu3aTOPOB.



VYrieBoabsl: MOHOcaxapuabl (TIIOK03a, prb03a W IEe30KCHpHb03a), aucaxapuibl
(caxaposa, JakTo3a) MW  MoOJUcaxapuibl  (KpaxMmall, TJHKOTEH, LEJUII0I03a).
buonoruueckue QyHKIIUU YTIIEBOOB.

Jlumuasl:  Tpurmmuepuansl,  dochonunuabl,  cTepouasl. [ 'mapoduibHO-
ruipodoOHbIe CBOMCTBA. buonornyeckue GyHkuuu aunugoB. CpaBHEHUE YTIIEBOJIOB,
OCJIKOB W JIUTIUOB KaK HICTOYHUKOB YHEPTHUHU.

Hyxnennoseie kucnorer: JJHK n PHK. Hykneotuasl — MOHOMEpBI HYKIIEMHOBBIX
kucnoT. Ctpoenne u ¢pynkuuu JHK. Crpoenne u dynkuuu PHK. Bugst PHK. AT®:
CTpO€HHE U (QYHKIIHH.

[uronoruss — Hayka o kjieTke. KierouHas Teopusi — mpumep B3aUMOICHCTBUS
uaen u (pakToB B HAYYHOM MO3HAHUU. METO/ bl U3YUCHUS KICTKHU.

Krnerka kak nenoctHas kuBasg cucteMa. OOlIue NpHU3HAKH KIETOK: 3aMKHYyTas
HapykHas MeMmOpaHa, mosiekysbl JJHK kak reHetudeckuil ammapar, cucTeMa CHHTE3a
Oenka.

Tunel KIETOK: 3yKapuOTHYecKas U Mpokapuorudeckas. OCOOEHHOCTH CTpOEHUs
MpoKapuoTUYecKou KiaeTku. Kierounas crenka 0aktepuit. CTpoeHHE SyKapuOTUYECKON
KJIeTKH. OCHOBHBIE OTJIMYUS PACTUTENIbHOM, )KUBOTHOM U TPUOHOM KJIETKH.

IToBepXHOCTHBIE CTPYKTYpbl KIETOK — KJIETOYHAs CTEHKA, TJIMKOKAJIUKC, HX
¢bynkuuu. Ilnazmarnyeckas memOpaHa, e€ cBoiicTBa u ¢GyHKuuu. [{utomnasma u eé
opranouspl. OnHoMemOpanHble opraHouabl kietku: OJIIC, ammapar [Nonbmxu,
TM30COMBI.  [loyaBTOHOMHBIE OpPraHOWABI  KJIETKW: MUTOXOHAPHUH, ILIACTHBI.
[Ipoucxoxknenne MUTOXOHApUM W tiactud. Buasl mmactun. HememOpanHbie
OpraHOMJIbI KJIETKU: PUOOCOMBI, KIETOUHBIA IEHTP, IEHTPUOJU, PECHUYKH, KTYTUKH.
@yHKIUHA OPraHOUIOB KJIETKU. BrirroueHus.

SAnpo — peryasTopHbli LeHTp kieTku. CTpoeHue dnpa: saepHas 000JI0YKa,
KapHoIUIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcHoOpT BELIECTB B KJIETKE.

JdemoHcTpanuu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. IlIBann, M. llneiinen, P. Bupxos, Ix.
Yorcon, ®@. Kpuk, M. Yunkuunc, P. ®panknun, K. M. bap.

Junarpammel: «PacnipenieiecHue XMMUYECKUX DBJIEMEHTOB B HEKUBOU IMPUPOAEY,
«PacripeeneHre XuMUYECKUX 3JIEMEHTOB B dKUBOU MPUPOIE».

Tabmuubr u  cxemsl: «llepuomuyeckas TaOIUIAa XUMHYECKUX DIEMEHTOBY,
«CTpoeHue MoJeKyybl BOAbl», «buocuHTe3 Oenka», «CTpoeHHE MOJEKYNbl Oenkay,
«Ctpoenue Qepmenta», «Hykneunossie kucnorel. JHK», «CtpoeHue MosexyJibl
AT®», «CrpoeHue 3yKapHOTHYECKOH KIETKH», «CTpOEHUE >KUBOTHOW KIIETKH,
«CTpoeHue pacTUTENbHOM KIETKHW», «CTpoeHHe NPOKAPUOTUUYECKOM  KIETKHY,
«CtpoeHue saqpa KIEeTKn», « Y IeBOAbD, «JIMIuabD.



ObopynoBaHue: CBETOBOM MHKPOCKON, OOOpyIOBaHHE JJs MPOBEIACHHUS
HaOJIOJICHUM, U3MEPEHUM, HSKCIEPUMEHTOB, MHUKPOINPENapaTbl  PaCTUTEIbHBIX,
KUBOTHBIX U OaKTEpUATIbHBIX KIIETOK.

JlabopaTopHble U NpaKTHYECKHE PA0OTHI:

JlabopatopHas padota Ne 1. «M3yueHne kaTadIuTHYECKON aKTUBHOCTH ()ePMEHTOB
(Ha mpuMepe aMuJIa3bl WA KaTaaasbl).

Jlaboparopnas padota Ne 2. «M3yueHne CTpOCHUS KIETOK PACTEHUM, )KUBOTHBIX U
OakTepuil MoJ MUKPOCKOIIOM Ha TOTOBBIX MUKpOIIpENapaTax U X OMUCAHUEY.

Tema 4. ’KnzueaessTeJJLHOCTH KJIETKH.

OOmeH BeliecTB, WU MeTa0oJIu3M. AcCUMWIIAIUA (TJTACTUYECKUA OOMEH) U
TUCCUMWISIIUSA  (PHEPTETUYECKU OOMEH) — JIB€ CTOPOHBI €IMHOrO mMpoliecca
Metabonu3ma. Polib 3aKOHOB COXpaHEHHUs BEIIECTB U DJHEPrUM B TMOHUMAaHUU
MeTaboIu3Ma.

Tunel oOMeHa BemiecTB: aBTOTpOQHBIA U rereporpodHbiii. Ponbs pepmeHTOB B
oOMeHe BEIlleCTB U MPEBPAIIEHUN SHEPTUU B KIIETKE.

®dotocunTe3. CBeroBast U TeMHoBast ¢a3wl (portocunrte3a. Peakiuu dorocuHTe3a.
OddextuBHOCTH (poTOCHHTE3a. 3HaUueHHE (OTOCUHTE3a s )KU3HU Ha 3emie. BiusHue
yCIOBHM cpellbl Ha (OTOCHHTE3 W CIOCOOBI TOBBIIMICHUS €Tr0 MPOIYKTUBHOCTU Y
KYJIbTYPHBIX PACTCHUU.

XeMocuHTe3. XEeMOCHUHTE3UpyIolue OakTepuu. 3HA4YEHHE XEMOCUHTEe3a [
KU3HU Ha 3eMIIe.

DOHepreTuueckuii oOMeH B KieTke. PaciieruieHue BeIeCTB, BBIICICHUE W
AKKyMYJUPOBAHHE JHEPTHUM B KIETKE. JTambl dHEPreTUYecKoro oomena. [ numkonms.
bpoxenne wu ero Buabl. KuciopogHoe OKUCIEHUE, WM KJIETOYHOE JbIXaHHE.
OxucnurensHoe GocopunrpoBanne. IPHEKTUBHOCTb IHEPTETUUECKOT0 OOMEHA.

Peakuuu matpuuyHoro cunres3a. ['enernueckass undpopmanus u JJHK. Peanuzanms
reHeTH4ecKor uH(opManmu B KJIETKe. [eHeTWYecKWii KOJ U €ro CBOICTBa.
Tpanckpunmus — marpuusabii cuate3 PHK. Tpancnsiusa — 6uocunTte3 Oenka. DTaribl
Tpancisiuu. KonupoBanue aMuHokucnoT. Ponbs pubocom B OuocuHTe3e Oenka.

Heknerounsie (opmbl xu3Hu — Bupychl. Mctopus otkpeitTus Bupycos (/. W.
NBanoBckuit). OCOOEHHOCTH CTPOEHUS U KU3HEHHOTO IUKJIa BUPYCOB. bakTepuodaru.
bosie3nn pacTteHnil, >KUBOTHBIX M YEJOBEKAa, BbI3BIBAEMBIE BUpycaMu. Bupyc
ummyHoaeduiuta yenoseka (BUY) — BozOyautens CITM/]a. OOpaTHas TpaHCKPHUTITINSA,
peBepTaza u unterpasa. [Ipodunaktruka pacrpocTpaHeHUs BUPYCHBIX 3a00JI€BaHUM.

JdeMoHcTpanuu:

[Toptpetsr: H. K. Konbuos, /1. . UBanosckuii, K. A. Tumupszes.

Tabmuubr u  cxembl: «Tumbl muTanus», «Metabomusm», «MHUTOXOHIPUSIY,
«OHepreTnueckuii ooMmen», «Xioportacty, «®Potocunresyn, «Ctpoenue J[HK»,
«CtpoeHue U (yHKIMOHUpOBaHUE TeHa», «CuHTe3 Oenkay, «l'eHeTHYecKuil Koy,



«Bupyco», «bakrepuodarn», «Crtpoenue u >ku3HeHHbIM 1ukn Bupyca CIIN/a,
Oakrepuodaray, «Pemmkarus JTHK.

Ob6opynoBanue: Moxaenu-ammukauun «Yasoenne JIHK wu  Tpanckpunuusy,
«buocuntes 6enkay, «CTpoeHue KIeTKu», Mojienb cTpykTypsl JJHK.

Tema 5. PazMHoOkKeHMe M1 MHIUBHUAYAJbHOE Pa3BUTHE OPraHU3MOB.

Krerounplii MUK, WM JKU3HCHHBIA TMKI KiIeTku. HWHTepdasza u MuUTO3.
[Ipoueccel, mpoTekaronue B uHTepdasze. Pemnukanus — peakius MAaTpUYHOTO CHHTE3a
JHK. CtpoeHue xpomMocoM. XPOMOCOMHBIM Ha0op — KapuoTuil. JurniaouaHeii u
raruiouJHBIM  XpOMOCOMHBIE  HaOopbl. Xpomartuael. Lluronormyeckue OCHOBBI
Pa3MHOXXEHUS U UHJIUBUAYAIBHOTO PA3BUTHUSI OPTaHU3MOB.

Henenue knetkn — muto3. Ctagum muto3a. IIponecchl, mpoucxoadmue Ha pa3HbIX
CTagusIX MHUTO3a. BHOIOrnueckuii CMBIC MUTO3A.

[Iporpammupyemast rubesb KJIETKU — aromnTo3.

@®opmbl pa3MHOXKEHHS OpraHu3MoB: Oecnojioe M mojoBoe. Buasl Gecrnosoro
Pa3MHOXKEHUS:  JEJIEHUWE HaABOE, IOYKOBAHWE OAHO- W  MHOTIOKJIETOYHBIX,
cropooOpa3oBaHHWE, BEreTaTMBHOE pa3MHOXEHUE. VCKyCCTBEHHOE KIOHHUPOBAHUE
OpPTraHU3MOB, €r0 3HAYEHUE JUJIS CEJICKIINU.

[TonoBoe pa3MHOXKEHUE, €T0 OTIIMYUS OT OECHOIOrO.

Meiio3. Cragum wMeiio3a. Ilpouecchl, NpoucXonsiive Ha CTaaAusSX Meno3a.
[ToBenenne xpomocoM B Mmeio3e. Kpoccunrosep. buonorndyeckuii CMbICT M 3HAUYECHUE
Meno3a.

["amerorenes — mpoiecc 00pa3oBaHUs MOJOBBIX KIJIETOK Y >KUBOTHBIX. [looBbIe
’Kelle3bl: CEMEHHUKU M SSUYHUKK. OOpa3oBaHUE W pa3BUTHE IOJIOBBIX KJIETOK — raMeT
(cmepmaTo3ouj, siliekneTka) — crepMaToreHe3 u oBoreHe3d. OcoOEHHOCTH CTPOEHUs
SMUEKIETOK U criepMaTto3ouoB. Omnoaorsopenue. [laprenorenes.

WuauBunyanbHOe  pa3BUTHE  (OHTOTeHE3).  OMOpPHUOHAJIbHOE  pa3BUTHUE
(oMOpuorenes). OTanbl AMOPHOHAIBHOTO PA3BUTHUS Y MO3BOHOYHBIX JKMBOTHBIX:
Apobnenue, racTpyisauusa, opraHorere3. [loctaomOpuoHanbHOEe pa3BuUTHE. THUIIBI
MOCTAIMOPUOHAIBHOIO Pa3BUTHS: MPSAMOE, HENpsIMOoe (JTMUMHOYHOE). BiusiHue cpenpl Ha
pa3BUTHE OPTaHU3MOB, (PAKTOPBI, CIOCOOHBIE BBI3BIBATH BPOKIAEHHBIE YPOJICTBA.

Poct u pa3Butne pacrenuii. OHTOreHe3 UBETKOBOI'O PACTEHHUSI: CTPOCHHUE CEMEHH,
CTaJuU Pa3BUTHSL.

JdemoHcTpanuun:

Tabmuubr u  cxembl: «DOpMbI  pPa3sMHOXKEHHUSI OpPraHU3MOBY», «JIBoitHOE
OIUIOJJOTBOPEHHUE Y LIBETKOBBIX PacTEHUi», «BereraTuBHOE pa3MHOXKEHHUE PACTECHUN»,
«/lenenune xknetku Oakrepuii», « CTpo€HUE NOJIOBBIX KIETOK», «CTpOEHUE XPOMOCOMBID»,
«Kiterounsii ukin», «Pemmmkamusa JJHK», «Murtoszy», «Menos», «llpamoe u Henpsamoe
pa3zBuTHe», «l'aMeToreHe3 y MIEKONUTAIOIIMX M 4YeloBeKa», «OCHOBHBIE CTaauu
OHTOT€HE3a».



ObopynoBanue: MHKPOCKOIIL, MHKpONpenaparsl «CrniepMaTo30u bl
MJICKOITATAIOWIETO», «SNIeKkneTka MIeKonuTaromero», «Kapuokunes B KieTkax
KOpEIIKa JIyKa», MarHuTHas mMojenb-anmmkanusa «Jlenenue wierkn», moxens JHK,
MojieNTb MeTadazHoil XpOMOCOMBI.

JlabopaTopHble U NpaKTHYECKHE PA0OTHI:

JlabopaTtopHnas pabora Ne 3. «Habmonenrne MuTo3a B KJIETKaX KOHYMKA KOPEIIKa
JIyKa Ha TOTOBBIX MUKPOMPENapaTaxy».

JlabopaTtopHas pabotra Ne 4. «M3yueHue cTpoeHHs MOJIOBBIX KJIETOK Ha TOTOBBIX
MUKPOIIPENapaTaxy.

Tema 6. HacsieiCTBEHHOCTh M H3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3amaum renetuku. Mictopus pa3BuThs reHETUKU. Ponp nurosiornu u
AMOPHOJIOTUN B CTAHOBJICHUHU T€HETUKU. BKiiag pocCUicKuX U 3apyOeKHBIX YUEHBIX B
pa3BUTHE TEHETUKU. MeTo/bl TeHEeTUKHU (THUOPUAOJOTUYECKUM, ITUTOTEHETUYECKUM,
MOJIEKYJISIpPHO-TEHETHUECKU). (OCHOBHBIE TE€HETHYECKHME TMOHATHUS. [ eHeTnueckas
CHUMBOJIMKA, UCITOJIb3YEMAsI B CXEMAX CKPEINBAHUN.

3aKOHOMEpPHOCTM HACJIEIOBAaHMS TPU3HAKOB, yCTaHOBJIEHHble [. Menaenem.
MoHorubpuiHoe CKpelrBaHue. 3aKOH €IMHO00pa3usi THOPUIOB MEPBOTO MOKOJIEHUS.
[TpaBuiio TOMHUHUPOBAHUA. 3aKOH PACILIECIJICHUS TPU3HAKOB. [ MIIOTE3a YUCTOTHI TaMeT.
[TosmmHOE 1 HEMTOTHOE JOMUHUPOBAHHUE.

JquruOpuaHoe cKpeuMBaHue. 3aKOH HE3aBUCHMOIO HACJEIOBAHMS IMPU3HAKOB.
[luToreHeTHUECKME  OCHOBBI ~ JUTHOPUAHOTO  CKPEIIMBAaHMS.  AHaIU3HPYIOLIEE
cKkpemuBanue. Mcnonb30BaHWE AaHAMM3UPYIOLIETO CKPEIIMBAHUSA Il ONPENCIICHUS
Te€HOTHITa OCOOH.

CuerienHoe HacienoBanue mpusHakoB. Pabora T. Moprana mo clemieHHOMY
HAaCJIEJOBAHNIO T€HOB. HapyllieHue ClerieHnsi TeHOB B pe3yJbTaTe KPOCCUHIOBEpPA.

XpOMOCOMHasI TEOPUS HACIEACTBEHHOCTH. | €eHeTHUECKNE KapTBhl.

I'enetnka mnona. XpOMOCOMHOE OIpeneseHue IMona. AyTOCOMBI M IOJIOBBIE
XpOMOCOMBI. l'OMoOorameTrHele U reTeporaMeTHble opraHu3mbl. HacnenoBanue
IIPU3HAKOB, CLIETUIEHHBIX C ITOJIOM.

N3meHunBoCTh. Buabpl M3MEHYMBOCTH: HEHACIEICTBEHHAs W HACJIEIACTBEHHAS.
Ponb cpenbl B HEHACIEICTBEHHOM N3MEHYMBOCTH. XapaKTEPUCTHKA MOAU(PUKALIMIOHHON
W3MEHUYMBOCTH. BapuauuoHHBIM psii W BapuaudoHHas KpuBas. Hopma peakunuum
npusHaka. KoJM4YecTBEHHbIE W KAaYECTBEHHBIE MPU3HAKA W HUX HOPMa pPEaKIUU.
CaoiicTBa MO (DUKATMOHHOW U3MEHYUBOCTH.

HacneactBenHas, wiM TeHOTUNHMYECKas, U3MEHYMBOCTh. KomOuHatuBHas
U3MEHYHMBOCTh. Mel03 U MOJOBOW MPOLECC — OCHOBA KOMOMHATUBHON M3MEHUYHUBOCTH.
Myranuonnass u3MeHUnMBOCTh. Knaccudukanus MyTanuii: TeHHbIE, XPOMOCOMHEIE,
reHoMHbple. Yacrota W nOpuuumHBl MyTanuil. Mytarennole  (akTopbl. 3aKOH
TOMOJIOTUYECKUX PSAIOB B HACJIEACTBEHHOM n3MeHunBocty H. M. BaBunosa.



BuesinepHas HaclieICTBEHHOCTh U U3MEHYUBOCTb.

I'enetuka 4enoBeka. Kapuotun uyenoBeka. (OCHOBHBIE METOJIBI T'€HETHUKH
YEeJIOBEKA: T'€HCAJOTMUYCCKUM, OJM3HEIOBBIM, IUTOICHETHYCCKUM, OMOXMMHYCCKUU,
MOJIEKYJISIpHO-TeHeTHUEeCKUl. COBPEMEHHOE OIPENIEICHUE T€HOTHIIA: MOJTHOT€HOMHOE
CEKBCHHPOBAHHWE, TE€HOTUIIMPOBAHHE, B TOM uwucie ¢ nomompbto [I[[P-ananu3za.
HacnenctBennsie  3a0oiieBaHusl  4YeNOBEKa: TE€HHbIe  OoJie3HH, OOJE3HH C
HACJIEJICTBEHHOM MPEAPacIONOKEHHOCThIO, XpOMOCOMHBIE Oosie3Hnu. ComaTudeckue u
reHepatuBHble MyTanuu. CTBOJIOBBIE KIETKU. [IpMHIMIIBI 310pOBOro 00pasza KU3HH,
JUArHOCTUKH, MPOPWIAKTUKA U JIEYEHUs TEeHEeTHYecKuxX OoJse3Heil. Memauko-
FEHETUYECKOE  KOHCYJIbTUPOBaHUE.  3HAYEHUE  MEIUIMHCKOW  TIE€HETHUKH B
MpPEeIOTBPALIEHUH U JICYEHUU TeHETUYECKHUX 3a00JIeBaHUI YellOBEKa.

JemoHcTpanuun:

[Toptpets: I'. Mennenb, T. Mopran, I'. ne ®puz, C. C. Yerepukos, H. B.
Tumodeen-Pecosckuii, H. 1. BaBuios.

Tabnuipl U cxeMbl: «MOHOTHOPUAHOE CKPEIIMBAHME U €T0 IIMTOTeHETHYECKas
OCHOBa», «3aKOH PacCHICIVICHUS M €ro IMTOTEHETHYECKas OCHOBa», «3aKOH YHCTOTHI
ramer», «JlurubpunHoe ckpenmBanuey, «lLluTosoruyeckue OCHOBBI JUTHOPHUIHOTO
CKpemnBaHus», «Menosy, «B3zaumonencTBue auIebHBIX TEHOBY», «l eHeThueckue
KapTbl PAacTEHUW, MXUBOTHBIX M ueloBekay, «['eHeTmka mnoja», «3aKOHOMEPHOCTH
HaCJIEI0BaHMsI, CUEIJIEHHOTO ¢ M0JIOM», «KaproTHIbl yenoBeKka U )KUBOTHBIX», « Buibl
U3MEHUYMBOCTH», «MoaudukannonHas uW3MeHYUBOCTh», «HacnenoBanue pesyc-
bakTopay, «I'eHeTuka rpynm KpoBuw», « MyTarimoHHas U3MEHUUBOCTDY.

O6opynoBanue:  Mojenu-anIuMKauu  «MOHOTHOPUIHOE  CKpEIIMBAHUE,
«Hemonmunoe  momuHupoBanue»,  «JuruOpumgHoe  ckpemmBanue»,  «llepexpéct
XPOMOCOM», MUKPOCKOI M MUKporpemnapat «Jlpo3zoduna» (Hopma, myTtanuu GHoOpMbl
KpBUIbEB M OKPACKH Tela), repdapuii «I"opox moceBHOM».

JlaGopaTopHble 1 NpaKTHYeCKUEe PadoThI:

Jlabopatopuass pabora Ne 5. «/3ydenwe pe3yabTaTOB MOHOTHOPUIHOTO U
JTUTHOPUIHOTO CKpPEITUBAaHUS y IP030(P Ikl Ha TOTOBBIX MUKpOTIpenapaTaxy.

JlaGoparopuass pabora Ne 6. «M3yuenwe moau(pUKAIMOHHON H3MEHYMBOCTH,
IIOCTPOCHUE BAPUALIMOHHOIO Psifia U BApUALlMOHHON KPUBOI».

JlabopatopHass pa6ora Ne 7. «AHamu3 MyTanui y Apo30(riibl Ha TOTOBBIX
MHKponpenapaTax.

[Ipaktuueckas padota Ne 2. «CocTaBieHue U aHaIU3 POJOCIOBHBIX YEIOBEKa.

Tema 7. Cesiekuust opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenekuus Kak HayKa M IPOLECC. 3apOKACHUE CEIEKIMU U JOMECTUKALUS. Y UCHHE
H. W. BaBuioBa o 1eHTpax MpOUCXOXKACHUS U MHOTOOOpa3usi KyJIbTYPHBIX PacTCHUI.
[{eHTpbl MPOUCXOKIEHHUS TOMAIIHUX KUBOTHBIX. COPT, MOPOJA, IITAMM.



CoBpeMeHHbIE METOAbl CelleKIMU. MaccoBbIil M WHIAMBUAYAIbHBIA OTOOPHI B
CEJIEKUMU pACTeHHMd W KUBOTHBIX. OIllEHKa 3KcTepbepa. bIuM3KkopoAacTBEHHOE
CKpelrBanue — uHOpuauHT. Yncras nuuus. CKkpeluBaHue YUCThIX JMHUH. ['eTeposuc,
wii TuOpuaHas cuia. HepoacTtBeHHoe ckpemuBanue — ayTOpuauHr. OtnanéHHas
rubpuauzanus u e€ ycrnexu. VICKyCCTBEHHBIM MyTareHe3 U MoJydyeHUEe MOJUIIIIOUIOB.
JIOCTHKEHUS CEJIEKIMN PACTEHNUN, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buorexHomoruss Kak OTpacib NPOU3BOJCTBA. ['€HHas WHXXEHEepUs. Talbl
co3nanus pexkomouHanTHou JJHK u Tpancrennsix opranusmoB. Kierounas unxeHepus.
Kierounbie KynbTypbl. MUKpPOKIOHAJBbHOE pa3MHOXKEHUE pacTeHuil. KimoHupoBaHue
BBICOKONIPOAYKTUBHBIX  CEJIBCKOXO3SIMCTBEHHBIX OPraHU3MOB. OKOJIOTMYECKHE U
studeckue npodnemsl. MO — reHeTH4ecKr MOIU(PUIIMPOBAHHBIE OPTraHU3MBI.

JleMoHCTpauuu:

[Toptpetsi: H. Y. BaBunos, 1. B. Muuypus, I'. JI. Kapneuenko, M. @. l1BaHoB.

Tabmumsrt u cxembl: kapTa «LIeHTpBl THPOUCXOXAEHHS U  MHOroooOpasus
KyJIbTYpPHBIX pacTeHui», «llopoapl nomamHUX KUBOTHBIX», «CopTa KyJbTYpHBIX
pactenuity, «Otnanénnas rubpuamuzaunus», «Pabotel akagemuka M. ®. BaHoBay,
«Ilomunnongusa», «OOBeKTbl  OMOTEXHONOTMMY, «KieTouHble  KylIbTYphl H
KJIOHUpOBaHHeE», «KOHCTpyHpOBaHKE U IEPEHOC I'€HOB, XPOMOCOM.

ObopynoBaHue: MyJISKU IUIOJIOB U KOPHEIJIONOB JIUKUX (OPM M KYJIbTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX035UCTBEHHBIE PACTECHUS.

JlabopaTopHble U NpaKkTHYECKHE PA0OTHI:

Okckypeusi « OCHOBHBIE METOABI M JOCTHIKEHHSI CEJIEKIIMA PACTEHUM U KUBOTHBIX
(Ha CENEeKUMOHHYIO CTaHIUIO, MJIEMEHHYIO ()epMy, COPTOMCIBITATENIbHBIN Y4acTOK, B
TEIUIMYHOE XO035HCTBO, 1a0OpaTOPHIO arpOYHUBEPCUTETA WM HAYUYHOTO LICHTPA)».

11 KIIACC

Tema 1. DBoJIIOLIMOHHAA OMOJIOTHS.

[TpenmnochlIKu BOSHUKHOBEHHS SBOIOIIMOHHON TEOPHH. DBOJIOLMOHHASI TEOPHSI U
e€ mecto B Oumosiornu. BiusiHME SBOIONMOHHON TEOPHH HAa Pa3BUTHE OWOJIOTHH H
JIPYTUX HayK.

CBumerenbcTBa  SBOMIONMH.  [lajJeoOHTONOTHYECKUE:  MOCIEIOBATEIBHOCTD
MOSIBJICHUS BUJOB B  MAJICOHTOJOTHYECKOW JIETOMHCH, TIEPEeXOaHbIe  (OPMBI.
buoreorpaduyeckue: cxoacTBo u pazanune GayH u Gaop MaTepruKoB U OCTPOBOB.

OMOpHONIOTHYECKHE: CXOJICTBA W  pa3iuuus SMOPHOHOB pa3HBIX BHUIOB
MO3BOHOYHBIX.  CpaBHUTEIHHO-aHATOMUYECKHE:  TOMOJIOTHYHBIE,  aHAJOTUYHBIC,
PYIMMEHTApHbIE OpraHbl, aTaBU3Mbl. MOJIEKYIIPHO-OMOXUMUYECKUE: CXOJACTBO
MEXaHU3MOB HACJIEJACTBEHHOCTM M OCHOBHBIX METa0OJMYECKUX IyTel Yy Bcex
OpTraHHU3MOB.



OpomonnoHHas teopus Y. JlapeuHa. IIpeanocsliky BO3HUKHOBEHUS TapBUHU3MA.
JIBIOKyIIME CHJIBI SBOJIIONMU BUAOB 1O JlapBuHY (M30BITOYHOE pPa3MHOXKEHHE MpU
OTPaHUYEHHOCTH  PECYpPCOB,  HEONpeNeN€HHas  W3MEHYMBOCTh, OOppba  3a
CYILIECTBOBAHKE, €CTECTBEHHBIN OTOOD).

Cunretuueckas Teopust 3BomoIud (CTI) u €€ OCHOBHBIE TOJIOKEHHUS.

MukposBomtonus. [Tonynsuusa kak equHUIA BUAA U 3BOJIIOLIHMH.

JBrokymue cuibl ((pakTopsl) SBOJIOUMU BHUAOB B HpUpoAe. MyTalMOHHBII
npolecc 1 KOMOMHATUBHAS W3MEHUYMBOCTH. [lOMyNsIiMOHHbIE BOJIHBI U JIpei( T'eHOB.
N3osus 1 Murpanus.

EcrecTBeHHbIlt 0oTOOp — HampaBisitomuid — ¢akTop  3Bodonuu.  DopMbl
€CTECTBEHHOTO 0TOOpA.

[Ipucnoco0IeHHOCTh  OPraHU3MOB Kak pe3ynbTar 3Bojonuu. Ilpumepsr
MPUCTIOCOOIEHUN y OpraHu3MoB. ApoMopd03bl U UAMOAAANTALIUY.

Bun u Bunoo6paszosanue. Kpurepun Buna. OcHoBHbIE (hOpPMBI BHI000pa30BaHMUS:
reorpauyeckoe, 3K0JOTHIECKOe.

MakposBomorusi.  DopMbel  3BOJIOUMU:  (puiIeTHYECKas, — JUBEpPreHTHas,
KOHBEpreHTHas1, napasuiesbHas. HeoOpatuMocTh 3BOMIOLHUN.

[IponcxoxaeHne OT HeCHeUUaIu3upoBaHHBIX npenkoB. IIporpeccupyromas
crnenuanu3anus. AJanTuBHAs paguarus.

JdemoHcTpanuu:

[Toptpetsr: K. JIunnen, XK. b. Jlamapk, Y. Hapsun, B. O. KoBanesckuii, K. M.
bap, 3. I'ekkensb, . Mromep, A. H. CeBepiios.

TaOmumpl u cxembl: «Pa3BUTHE OpraHMYECKOTO MHpa Ha 3emiie», «3apOobllin
MO3BOHOYHBIX >KUBOTHBIX», «ApXxeonTepukc», «PopMbl OOpbOBI 3a CYIIECTBOBAHUE,
«EctecTBeHHBIN 0TOOPY», «MHOr0oOOpasue copToB pacteHuit», «MHorooopasue mopos
KUBOTHBIX», «llomynsiuum», «MyTallMOHHAsE HW3MEHYUBOCTBY, «ApoMOpP(O3bD»,
«Mnunoananramuny, «O0mas nereHepanusy», «J[Bmwkymme cuibl dBomronumny, «Kapra-
cxema wMapuipyra mnyremectsus Y. Japsuna», «boppba 3a cyluecTBOBaHHEY,
«IIpucnocoOseHHOCTh OpraHU3MOBY, «I"eorpaduueckoe  BHUJI000pa30BaHUEY,
«IKOJOTUYECKOE BUA000PA30BAHUEY.

O6opynoBaHue: KOJUIEKIMS HACEKOMBIX C Pa3IMYHbIMU TUIIAMU OKpPACKH, HaOOp
IUIOZIOB U CeMsH, Koyulekiusi «[Iprumepsl 3alUTHBIX MPUCTIOCOOICHUN Y KUBOTHBIX,
Mozenb «OCHOBHbIE HampaBieHUS HBOJMIOLMKW», OOBEMHas wmonenb «CTpoeHue
TOJIOBHOTO MO3Ta MO3BOHOYHBIX.

buoreorpaduueckas kapra Mupa, Kojuiekius «PopMbl COXPaHHOCTH UCKOTTAEMbIX
KUBOTHBIX W PACTEHMID», Monenp ammmkanusa «llepekpéct XpomMocom», BIIAKHBIE
npenaparbl  «Pa3Burne HacekoMoro», «Pa3BuTue JATYIIKW», MHUKpONpenapar
«dpozoduna» (Hopma, MyTanuu (HOpMBI KPBUIHEB U OKPACKH TeJa).

JlabopaTopHble U NpaKkTHYECKHE PA0OTHI:



Jlabopatopuass pabora Ne 1. «CpaBHeHue BUIOB 1O MoOp(doIorndecKkomy
KPUTEPUIO».

Jlaboparopnas pabora Ne 2. «Onucanue mpucrnocoOJEHHOCTH OpraHu3Ma U €€
OTHOCHUTEIBHOTO XapaKTepay.

Tema 2. Bo3HMKHOBeHHE M pa3BUTHE *KU3HU Ha 3emuie.

JloHay4yHblE€ TPEICTAaBICHUS O 3apOoXACHUM >KU3HW. HayuHble rumnoresbl
BO3HMKHOBEHUS KW3HU Ha 3emiie: a0MOTeHe3 U MaHCIepMusi. XUMHUUYECKasi IBOJIFOLHS.
AOGuOTeHHbIN CUHTE3 OpraHUYECKUX BEILIECTB u3 HEOPTraHUYECKUX.
OKCIEpUMEHTAIBHOE TOATBEPXKACHUE XUMHUYECKOW 5Boionnd. HadanbHble 3Tanbl
ouonornueckoi sBomonmu. [unoresa PHK-mupa. ®dopmupoBanue MeMOpaHHBIX
CTPYKTYP M BO3HUKHOBEHHE TMPOTOKJIETKU. IlepBble KIETKM M HX 3BOJIIOLUS.
dopMUpOBaHUE OCHOBHBIX TPYIII dKUBBIX OPTaHU3MOB.

Pazutne xu3Hu Ha 3emusie mo 3paMm U nepuojamMm. Karapxeil. Apxeiickas u
npotepo3oiickas 3pbl. [laneosolickas 3pa u €€ nepuoabl: KeMOPUNCKUA, OPJIOBUKCKUH,
CUJIypUMCKNN, IEBOHCKUW, KAMEHHOYTOJIbHBIN, TEPMCKHUH.

Me3o30iickas 3pa 1 €€ Nepruoabl: TPUACOBBIN, FOPCKUNA, MEJIOBOM.

Kalino3olickas 3pa u €€ nepruopl: MaJI€Or€HOBBIN, HEOT€HOBBINM, AHTPONOTEHOBBIH.

XapakTepuCTUKa KIMMaTa M TEOJIOTMYECKUX MpoueccoB. (OCHOBHBIE ATaIlbl
HBOJTIOIIMU PACTUTEIBHOTO M )KUBOTHOTO MHpa. ApoMop(}O3bl y PACTCHUIN U KUBOTHBIX.
[TosiBneHue, paciBeT U BBIMUPAHUE TPYIII )KUBBIX OPTaHU3MOB.

CucremMa OpraHMyeckOro Mupa Kak oOTpaxeHue HBomouuH. (OCHOBHBIE
CUCTEMATUYECKHE IPYIIIBI OPraHU3MOB.

DBOJIIOIMA YeJNIOBEKAa. AHTPOMNOJIOTUSI KaK Hayka. Pa3BuTue NpeAcTaBICHUN O
IIPOUCXO0XKJICHUH 4YeoBeKa. MeToabl n3ydeHus: aHtpornoreses3a. CxoJcTBa U pa3Inuus
YEJI0BEKA U JKUBOTHBIX. CUCTEMAaTHUECKOE MOJIOKEHNE YETOBEKA.

JIBwxymue cuibl (pakTopsl) aHTpornoreHesa. HacnencrBeHHas U3MEHUMBOCTh U
€CTeCTBeHHbIN 0TOOp. OOIIEeCTBEHHbI 00pa3 >KW3HU, U3TOTOBJICHHUE OpPYIUN TpyAa,
MBIIUIEHUE, PEUb.

OCHOBHBIE CTaAMM W BETBU HBOJIOLMM YEJIOBEKA: aBCTPAJOMUTEKH, YUemoBek
yMenblid, YennoBek npsAMoxodiui, YenoBek HeaHIepTaIbCKUM, UenoBEeK pa3yMHBIN.
Haxonku vckomaeMbIX OCTaTKOB, BPEMsl CYLIECTBOBaHMS, 00JIACTh pacnpoCTpaHEeHUs,
00BEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIUsl.

YenoBeueckne pacbl. OCHOBHBIE OOJIBIIUE PAaChl: €BPOIMEOUHAS (EBpa3HiicKas),
HErpo-aBCTpaionHasl (PKBATOpPHANIbHASI), MOHTOJOUJHASA (A3MATCKO-aMEPUKAHCKAs).
YepTbl NPUCHOCOOJIEHHOCTH TMPEACTABUTENECH YENOBEYECKUX pac K  YCJIOBUSIM
cylecTBOBaHMs. ENMHCTBO yenoBevyecknx pac. Kpuruka pacusma.

JeMoHCcTpanum:

[Toptpetsr: @. Penu, JI. [1actep, A. U. Onapun, C. Mumiep, I'. FOpu, Y. JlapBuH.



Tabmuuber u  cxembl: «Bo3nukHoBenme ColXHEUHON CcHUCTeMbl», «Pa3Butne
opraHudeckoro  mupa»,  «PacturenpbHas ~— KieTtkay, <«OKUBOTHas  KJIETKay,
«IIpokapuoTnueckass kierka», «CoBpeMEHHas CHCTEMa OPraHUYECKOro MHUPAy,
«CpaBHEHHE aHATOMUYECKUX YEPT CTPOCHUSI YETIOBEKA M YeTIOBEKOOOPA3HBIX 00€3bsHY,
«OCHOBHBIE M€CTa MAJICOHTOJOTHUYECKUX HAXOJOK MPEAKOB COBPEMEHHOTO YEIOBEKAY,
«/peBnenmme moan», «/peBHue moam», «llepBble  COBpPEMEHHBIE OO,
«YenoBeyeckue pace».

Oo6opynoanue: mynspku «[Iporcxoxknenue denoBeka» (OIOCTBI aBCTPAJIONUTEKA,
NUTEKAHTPOIa, HEaHJEpTalblla, KPOMAHBbOHIIA), CJIETKH WU M300paKeHUs: KaMEHHbIX
OpyIui  TNEepBOOBITHOrO  4YeloBeKa  (KaMHMU-YOMNIephl,  pyOmma,  ckpebia),
re€OXpPOHOJIOruYecKas Ta0nuua, KoJulekuus «@POopMbl COXPAaHHOCTH HMCKOMAEMBIX
KUBOTHBIX U PACTEHUI».

JlaGopaTopHble 1 NpaKTHYeCKHe padoThI:

[Ipaktnueckass pabora Ne 1. «M3ydyeHue HCKONMAeMbIX OCTAaTKOB pPACTEHUU U
KUBOTHBIX B KOJUICKIUSX).

OKcKypcHusi «OBOJIIOLMS OPraHUYecKoro Mmupa Ha 3emiie» (B €CTECTBEHHO-
Hay4YHbIU WM KpaeBeAUYECKUN My3el).

Tema 3. Opranu3msl U OKpYysKamoas cpejaa.

OKOJIOTHSI KaK HaykKa. 3aJadyd M pasleibl 3KOJOTMH. METOIbpl 3KOJIOIMYECKUX
MCCJIEI0BAHUM. DKOJIOTMYECKOE MUPOBO33PEHUE COBPEMEHHOTO YEJIOBEKA.

Cpenpl o0OMTaHMS OpPraHU3MOB: BOJIHAsA, HA3eMHO-BO3AYLIHAs, IIOYBEHHas,
BHYTPUOPraHU3MEHHAs.

Oxkonornueckue  dakropel.  Kimaccudukanus  dKoIOTHMUECKHX  (PAKTOPOB:
abnoTuyeckne, OMOTUYECKHE W aHTPOIOTeHHbIE. J[elicTBre dKOoIoThYecKux (akTopoB
Ha OpraHU3MBbI.

AbGuoTtnueckue (QakTopbl: CBET, TEMIeparypa, BIAXHOCTb. POTONEPUOIU3M.
[Ipucnoco6neHunss opraHu3MoB K JIEUCTBHIO a0MOTHYECKUX (aKkTopoB. bronorundeckue
PUTMBL.

buotnueckue dakTopbl. Buasl OMOTHYECKHMX B3aMMOJCUCTBUNA: KOHKYPEHIIMS,
XMIIHUYECTBO, cuMOMO3 u ero ¢opmel. [lapasutusMm, koomepauus, MyTyallu3M,
KOMMEHCAJIU3M  (KBapTUPAHCTBO, HAXJICOHUYECTBO). AMEHCaIM3M, HEUTpaIu3M.
3HaueHue OWOTHYECKUX B3aMMOJACWUCTBUN JJi1 CYIIECTBOBAaHUS OPIraHHW3MOB B
MIPUPOTHBIX COOOIIECTBAX.

DKOJIOTUUECKHE XapaKTePUCTUKU MOMyisairi. OCHOBHbBIE TOKA3aTeNN MOMYJISLUN:
YUCJIEHHOCTD, TIOTHOCTh, POXKIAEMOCTh, CMEPTHOCTb, MPUPOCT, MUrpanus. JluHamrka
YUCJIIEHHOCTU NOMYJISIUUU U €€ PeryJIsaLusl.

JleMmoHcTpanuu:

[Toptpetsr: A. 'ym6onpar, K. @. Pynbe, O. ['ekkes.



Tabmumbsr 1 cxembl: kapta «[Ipuponnbie 30HbI 3emmmy», «Cpeabl OOUTaHUA
opranu3moBy»,  «®Dotonepuoguzmy»,  «llomymsmum»,  «3aKOHOMEPHOCTH  pOCTa
YHCIIEHHOCTHU NOMyJSiuu nHQy30pun-TyPenbkm», «[lumensie nenm.

JlabopaTopHble U NpaKTHYECKHE PA0OTHI:

JlabopatopHass pabora Ne 3. «Mopdonoruueckue 0COOEHHOCTH PACTEHUU U3
Pa3HBIX MECT OOUTAHUS.

JlabopatopHass padbora Ne 4. «BiusgHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB
KOJeycay.

[Ipaktuueckas padora No 2. «Iloacy€T MmIOTHOCTH MOMYJALMA pa3HBIX BUIOB

pacTEeHUI».
Tema 4. CooO1iecTBa M IK0JIOIHYECKHE CUCTEMBbI.
CooOmectBo opraHu3mMoB — OwuoueHo3. CTpyKTypsl OuoOLEHO3a: BHUAOBAs,

MIPOCTPAaHCTBEHHAs, Tpoduueckas (muiienas). Bugasi-nomunanTel. CBsizu B OUOIIEHO3E.

Okosoruueckre cuctembl  (3kocuctemsbl). [loHsitue 00 o2KOocuUcTEME W
ouworeorieHo3e.  DyHKIHMOHATBHBIE  KOMIIOHEHTBI ~ DKOCHUCTEMBI:  IMPOIYIICHTHI,
KOHCYMEHTBI, PEAYIEeHTH. KpyroBopoT BEMIECTB W IOTOK JHEPTUU B IKOCHUCTEME.
Tpoduueckue (mumieBbie) YpoBHU 3KocHcTeMbl. [IumieBbie nenu u cetu. OCHOBHBIE
MOKa3aTeIM JKOCHCTEMbl: Omomacca, MPOAYKIUSA. ODKOJOTHMYECKHE MUPAMHUJIBIL:
MPOIYKIUU, YUCICHHOCTH, Ouomacchl. (CBOWCTBA JKOCHCTEM: YCTOWYHUBOCTD,
camoperyJisanus, pazsutue. CyKueccus.

[Ipuponnble S3KOCHCTEMBI. DKOCUCTEMBI 03€p U PEK. DKOCHUCTEMA XBOMHOTO WIIH
ITUPOKOJTUCTBEHHOTO Jieca.

AHTPOTIOTEHHBIE 3KOCHUCTEMBI. ATPOIKOCUCTEMBI. Yp0603KOCUCTEMBL.
buonorudeckoe n X031MCTBEHHOE 3HAUCHUE arPOIKOCHCTEM U YPOOIKOCHUCTEM.

buopasnooOpazue kak ¢akTop yCTOMUMBOCTH dKocucteM. (CoXxpaHEHHe
OMOJIOTHYECKOT0 pa3HOOOpasus Ha 3emIle.

Yuyenne B. U. Bepnaackoro o Owuocdepe. ['panuiibi, coctaB M CTPyKTypa
ouoceprr. Kuoe BemectBo u ero ¢yHkuun. OcobeHHOCTH OMOChephl Kak
r100aabHOM PKOCUCTEMBI. [[nHaMudYeckoe paBHOBecHe U 0OpaTHas CBA3b B Ouocdepe.

KpyroBopoTbl BemiecTB M OHMOTCOXUMHUYECKHE IIMKIIBI 3JIEMEHTOB (yriepoja,
a3ota). 30HATBbHOCTh Orochepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuectBo B Omocdepe 3emian. AHTPONOTEHHBIE W3MEHEHUsT B Ouocdepe.
I'moGanpHbIE PKOJIOTHYECKUE TTPOOIICMEL.

Cocy1iecTBoBaHMe MPUPOBI U YesnoBeuecTBa. CoxpaHeHue OMopa3HOOOpa3us Kak
OCHOBa yCTOMYMBOCTH Ouocdepsl. OCHOBA PAIMOHAIBHOTO YIPABIEHUS MPUPOIHBIMU
pecypcaMu U WX UCTIONb30BaHue. J[ocTimkeHnst OMOIOTHU M OXpaHa MPUPO/IBI.

JemMoHCcTpanum:

IToptpetsr: A. [Ix. Tencnu, B. H. Cykaués, B. U. Bepnaackuii.



Tabmuubr u cxembl: «lIumeBble nenm», «bHOLIEHO3: COCTaB W CTPYKTypay,
«IIpupognsie cooOmiectBay, «llemm nuTaHus», «IKOJOTHYECKasT MUPAMHIIAY,
«buochepa u uenoBek», «IKocUCTEMa MIMPOKOIMCTBEHHOTO Jecay, «IDKOCHUCTEMa
XBOMHOTO Jecay, «bHOLEeH03 BOI0EMa», «ATrpoleH03», «[IpuMepHbIe aHTPONOTEHHbIE
BO3JICUCTBUS Ha TMpUpPOAY», «BaxHellne HUCTOYHUKHM 3arpsA3HECHHs BO3AyXa H
IrpyHTOBBIX BOA», «llouBa — BaxkHeilmas cocTaBistomas Ouocdepb», «DakToOpbl
aerpananuu nousy», «IlapaukoBsiit 3¢ ek, «DakTopsl paguoaKTUBHOTO 3arPsA3HEHUS
ounocdepr», «O0mmas crpykrypa ouochepsn», «Pacnpoctpanenue xu3Hu B ouocheper,
«O30HOBBIN 3kpan Ouochepr», «KpyroBoport yriepona B 6uochepe», «Kpyroopot
a30Ta B IIPUPOIEN.

OOopynoBanue: Mojenb-amuInKanus «TunuuHele OMOLIEHO3b», TepOapuii
«PacturtenbHble CcOOOIIECTBaY, KoOJUIEeKIUU «buolieHo3», «Bpeautenu BakHEUIIMX
CEJIbCKOXO3SICTBEHHBIX KYJIbTYp», I'epOapuu U KOJUIEKIUH PACTEHUN U KUBOTHBIX,
IIPUHAJIEKANIME K Pa3HbIM 3KOJOTWYECKMM IpynnaM OJHOro Buaa, KpacHas kHura
Poccuiickoit @enepanuu, n300paKeHUsi OXpaHsIeMbIX BUJIOB PACTCHUI U )KUBOTHBIX.



[NDIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOITPAMMBI 11O
BMOJIOTUN HA  BA30BOM  YPOBHE CPEAHEI'O  OBLIET'O
OBPA30OBAHIA

Cormacho ®I'OC COO, ycranaBiauBarTcs TpeOOBaHUA K PE3yIbTaTaM
OCBOGHMs  OOyyalolmMMHUCA TNpPOrpaMM cpeiaHero oOmiero  oOpa3oBaHUS:
JUYHOCTHBIM, METAIIPEAMETHBIM U IPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykTyp€ JIHMYHOCTHBIX PE3YJbTATOB OCBOCHUA Ipeamera «buomorus»
BBIJICJICHBI CIICAYIONIME COCTABIISAIONIME: OCO3HAHHWE O0YYaIOIIMMUCA POCCUICKON
rPaXJaHCKOW UAECHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIBHOCTH
U CaMOONpPEACIICHUIO, HaJlWyhe MOTHUBAIMM K  OOy4YeHHI0O  OHOJIOTHH,
I[eJICHANPABJICHHOE pPa3BUTHE BHYTPEHHHMX YOEXIEHWM JIMYHOCTHU Ha OCHOBE
KIIFOYEBBIX IICHHOCTEH M MCTOPUYECKUX TPAJAMIIUN pPa3BUTHSA OHOJOTHUUECKOTO
3HaHUs, TOTOBHOCTh M CHOCOOHOCTH OOYYaOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JESITEIbHOCTH I[IEHHOCTHO-CMBICTOBBIMM  YCTAHOBKAMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHMs, HAJIMYHME HKOJOTHMUYECKOTO IPaBOCO3HAHUS,
CITIOCOOHOCTH CTaBUTH LICJIU U CTPOUTH KU3HCHHBIC TUTAHBI.

JIndHOCTHBIE pe3ynbTaThl OCBOEHUS mpeamera «buonorus» AOCTUTarOTCs B
€IUHCTBE Y4YEOHOM U BOCIHUTATEIBHOM JEATCIIBHOCTH B COOTBETCTBUU C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLMOKYJIbTYPHBIMU, HCTOPUYECKUMH U JYXOBHO-
HPABCTBEHHBIMU IICHHOCTSIMH, IPUHSATHIMA B OOIIECTBE MpaBUIaMU M HOpMaMU
MOBEJICHUSI W CIOCOOCTBYIOT IpOIlECCaM CaMOIIO3HAHUS, CAaMOBOCIIUTAHHS U
CaMOpA3BUTHUSA, PpA3BUTHUA BHYTPECHHEHW TMO3ULMU JIMYHOCTH, NATPUOTHU3MA,
YBOXKEHHUS K 3aKOHY M MPABOMOPSIAKY, YEIIOBEKY TPyJa U CTaplIeMy MOKOJICHUIO,
B3aMMHOTO YBa)KCHHUS, OCPEKHOTO OTHOIICHHUS K KYJbTYPHOMY HACIEIUI0 U
TPAAUIUSAM MHOTOHAIMOHAILHOTO Hapoja Poccuiickon denepanuu, Opupoae U
OKpYKaroUIen cpelie.

JInyHOCTHBIE peE3ynbTaThl OCBOEHUsI ydeOHoro mpeamera «buosorus
JIOJDKHBI OTpa)aTh TOTOBHOCTh U CIIOCOOHOCTH O0YYAIOIIUXCSl PYKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
OMBITA M OMNbITA JIEITEILHOCTH B MPOILIECCE Peaar3allii OCHOBHBIX HaIpaBJICHUM
BOCHUTATEJILHOMN JEATEIBHOCTH, B TOM YUCJIE B YACTH:

1) rpa:kaaHCcKOro0 BOCIIUTAHUSI:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YYAIOMIErocs KaK aKTUBHOTO U

OTBETCTBEHHOTO YWICHA POCCUMCKOI0 OOIIECTBA;



OCO3HAHWE CBOMX KOHCTHUTYIIMOHHBIX IpaB W OOS3aHHOCTEH, YBa)KCHHE
3aKOHA U MPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIBHOCTA TMPU CO3JIaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX M MO3HABATENbHBIX 3a/1a4, BBHITIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPEACNATh COOCTBEHHYIO TIIO3HMIIMIO 110 OTHOIICHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€

YMEHUE YUUTHIBATh B CBOMX JIEUCTBHUSIX HEOOXOIMMOCTH KOHCTPYKTHBHOTO
B3aMMOJICUCTBHUS JIIOJIEH C Pa3HBIMU YOSKICHUSIMU, KYJIbTYPHBIMU IIEHHOCTSIMU U
COIIMAIbHBIM MOJIOKEHHEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IPOIECCE COBMECTHOTO BBIMIOJHEHUS
y4eOHBIX, TO3HABATEIBHBIX W MCCIEAOBATEIBCKUX 3a/lad, YBaXKUTEIHLHOTO
OTHOUIIEHUSI K MHEHHUIO OINMOHEHTOB IMpHU OOCYXJIEHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/ICPIKAHUS;

TOTOBHOCThH K TYMAHUTAPHOW U BOJIOHTEPCKOM JEATEIbHOCTH;

2) NIaTPUOTUYECKOT0 BOCITUTAHMS:

c(hOpMUPOBAHHOCTD POCCHICKOM rpaXJaHCKON HUJICHTUYHOCTH,
NaTpuoOTU3Ma, YBaKEHUS K CBOEMY HapoOJdy, YYBCTBa OTBETCTBEHHOCTH IE€pE]l
Ponunoi, ropaoctu 3a CBOW Kpa, CBOWO PoauHy, CBOM S3BIK M KYJIbTYDY,
MPOIIIOE U HACTOSAIIEe MHOTOHAIIMOHATILHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOILICHHUE K MPUPOTHOMY HACJIEAUIO U MaMSITHUKAM TIPUPO/IBI,
JTOCTUXEHUSM Poccuu B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHWBATh BKJIAJ POCCHUHCKUX YYEHBIX B CTAHOBJICHUE W
pa3BuTHEe OWOJIOTWMH, TOHMMAaHHUS 3HAYEHUS OWOJIOTMM B TO3HAHUHM 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIEeCTBA;

uaelHas yoexxIEHHOCTh, TOTOBHOCTh K CIIYXEHHMIO M 3amure OTeuecTna,
OTBETCTBEHHOCTH 32 €T0 Cy/b0Y;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSL:

OCO3HaHME JIYXOBHBIX IEHHOCTEN POCCUMCKOIO HAPO/Ia;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACH HA MOPAIIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTHU;

OCO3HaHME JIMYHOTO BKJIAJ[a B TOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOIIICHUE K CBOMM POJMUTEIISIM, CO3/JAaHUI0 CEMbH Ha OCHOBE
OCO3HAHHOI'O TIPUHATHUS LEHHOCTEM CEMEMHOM JKHW3HU B COOTBETCTBUU C
TpaguuusaMu HapooB Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIOYAsl 3CTETUKY ObITA, HAYYHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYa, OOIIECTBEHHBIX OTHOLIECHU;



MOHUMAaHUE YMOIIMOHATILHOTO BO3JIEHCTBUS KUBOW IPUPOIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPQKEHHUIO B Pa3HbIX BUIAX HCKYCCTBAa, CTPEMJICHUE
MPOSIBIISITH KAYECTBA TBOPUECKOU TMIHOCTH;

5) ¢pusuuyeckoro BoCHUTAHUA, GOPMHUPOBAHMS KYJbTYPbl 3[0POBbS H
IMOIUOHAIBHOTO 0J1ATONOTyYHS:

MOHMMAaHUE U pealn3alusi 3J0pOBOTO M 0Oe30MacHoro ooOpa3a KU3HU
(3m0poBOE  TUTaHWE, COOJIIOJICHHE TUCMEHWYECKHX TMpPaBWJI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXA, pETyJspHas Qu3nUecKas
aKTUBHOCTH), OEpEkKHOr0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHHUS K
COOCTBEHHOMY (PU3UYECKOMY U IICUXUYECKOMY 370POBbIO;

MOHUMAHUE IIEHHOCTH TPAaBWI WHIWBHAYATHHOTO ¥  KOJUICKTHBHOTO
0€30MacHOro MOBE/ICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIOJIEH;

OCO3HAHHE TMOCIEACTBUN U HEMPUSITHS BPEAHBIX MPUBBIYEK (YyMOTpPEOICHUS
aJIKOTOJIs, HAPKOTUKOB, KYPEHUSI);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTB K TPY/ly, OCO3HaHHE LIEHHOCTU MacTEPCTBA, TPYA0II00HE;

TOTOBHOCTh K AaKTHUBHOH JESITEIBHOCTU TEXHOJOTMYECKOH M COLMATIBHON
HaIPaBJICHHOCTHU, CIIOCOOHOCTh MHHUIIMUPOBATH, TJIAHUPOBATH M CAMOCTOSITEIIHHO
BBITIOJIHATH TaKyIO I€SITEIIbHOCTD;

MHTEpEC K pa3InyHbIM cpepaMm MpophecCHOHANIBHON AESITENbHOCTH, YMEHHE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud H  pealu30BbIBATH
COOCTBEHHBIC KU3HECHHBIC TIIAHbI;

TOTOBHOCTh M CIOCOOHOCTh K O0Opa3oBaHHI0O W CaMOOOpPA30BaHHMIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

HKOJIOTUYECKU 1EJIECO00pa3HOE OTHOIICHHE K MPUPOJAE KaK HCTOUHHKY
YKU3HH Ha 3eMJIe, OCHOBE €€ CyILECTBOBAHHS;

MOBBIIMICHUE YPOBHS OKOJOTHYECKON KYyJIbTYphl: MPUOOPETEHUE OIbITa
IUTAHUPOBAHMS TIOCTYIIKOB W OICHKM MX BO3MOXKHBIX ITOCJICACTBUIN IS
OKPYKAIOIIEN CPELBI;

OCO3HaHHME TJI00aTBHOrO XapakTepa 3KOJIOTMUECKHX MpoOJeM M IMyTed HuX
pEIICHMS;

CIIOCOOHOCTh HCIOJIb30BaTh MpUOOpETaeMble TPH HU3YYCHUU OHOJIOTHH
3HaHMS W YMCHUS TIPU PEIICHWH TPOOJIeM, CBS3aHHBIX C PAIMOHAIBLHBIM
NPUPOAOIOIb30BaHUEM  (COONIOZCHUE  TpaBWil  TMOBEACHHUS B TMPHUPOJIE,
HaIlpaBJIEHHBbIX HA COXPAaHEHUE PABHOBECUS B HSKOCHUCTEMAxX, OXPAaHY BHJIOB,
aKocucTeM, orochepsr);



AKTUBHOE HENPUATHE JCWCTBUM, NPUHOCAIIMX BpPEH  OKPYXKAIOUIEH
NPUPOJIHOM CpeJlie, YMEHHE MPOTrHO3UPOBATh HEOJArOMPUSITHBIE SKOJIOTMYECKUE
MOCJEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIaTh UX;

HaJIMYue Pa3BUTOrO 3KOJOTMYECKOTO MBILIUIEHUS, IKOJIOTUUECKON KYJIBTYPHI,
ombITa NEATEIIbHOCTH DKOJIOTHYECKOMN HaIlPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOW, KOMMYHUKATUBHOM M COLIMAIIBHOMN
MPAKTUKE, TOTOBHOCTU K YYAaCTHUIO B MPAKTUYECKOMN JIESTETBHOCTH 3KOJIOTHUYECKOU
HaIlpaBJICHHOCTH;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH M OOIIECTBEHHON MPAKTHUKH, OCHOBAHHOTO Ha JHAIOTe
KYJBTYP, CIIOCOOCTBYIOIIET0 OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHUPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YUTATEIbCKOW KYJIbTYpbl KaK CPEACTBa
B3aMMO/ICHCTBUS MEXKTY JIFOJbMH U MIO3HAHUS MUPA;

MOHMMaHWE chnerudUuKd OWOJIOTMM KaK HayKH, OCO3HaHUs €& poju B
dbopMUpPOBAHUM PAIMOHATIBLHOIO HAYYHOTO MBIIIJICHUS, CO3JaHUU IEJTOCTHOTO
MpECTaBICHUS] 00 OKpYKaloleM MHpPE KaK O €AMHCTBE MPHUPOJIbI, YeJIOBEKa U
oOIecTBa, B MO3HAHUM TPHUPOAHBIX 3aKOHOMEPHOCTEH M PEIICHUU MpodsieM
COXpaHEHUS TPUPOJIHOTO PABHOBECHS,

yOeXAEHHOCTh B 3HAYMMOCTH OUOJIOTUM [IJII COBPEMEHHOW IHUBUIM3ALINM:
oOecrieueHus: HOBOTO YPOBHSI Pa3BUTHS MEIUIIMHBI, CO3J]aHUE TEPCIEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX pelIaTh  PECypCHbIE  MPOOJIEMBI  Pa3BUTHS
YeJIOBEUECTBA, MTOMCKA MyTEH BBHIX0JIa U3 IMIO0ATBHBIX IKOJIOTHUECKUX MPoOIeM U
oOecrieueHusi  Mepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  pallMOHAIBHOMY
WCIIOJB30BAaHUIO TPUPOJHBIX PECYpCOB M (HOPMUPOBAHHUIO HOBBIX CTaHJIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWU OWOJOTHYECKUX 3HAHUM B IEJISX
MOBBIIMICHUS OOIIEH KyJNbTYphl, €CTECTBEHHO-HAYyYHOW TI'pPaMOTHOCTH, Kak
COCTaBHOM YacTH (DYHKIIMOHAJIILHOM I'PaMOTHOCTU oOydarommxcs, GopMupyeMoi
MIPU U3YYEHUU OUOJIOTUH;

MMOHMMAaHHUE CYITHOCTH METOJOB IMO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJIb30BaTh IOJydaeMble 3HAHUS [JIsi aHalu3a |
OOBSICHEHUS SIBIICHUW OKPYXKAIOMIEro MUpPa M MPOUCXOASAIINX B HEM H3MEHEHUH,
yMEHHE JenaTh OOOCHOBAHHBIE 3aKJIOYEHUSI HAa OCHOBE HAay4yHbIX (PaKkToB U
MMEIOLIMXCS JAHHBIX C LIEJIbIO MMOJTYYEHHS JOCTOBEPHBIX BBIBOJOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJOTUYECKUE 3HAHWS IS
perieHus Mpo0JieM B peabHbIX KU3HEHHBIX CUTYAITUsX;

OCO3HAHWE LEHHOCTA HAYYHOW JIE€SITEIBHOCTH, T'OTOBHOCTH OCYIIECTBIISTH
MIPOEKTHYIO M UCCIEA0BATENBCKYIO NESITEIbHOCTh NHANBUAYAIBHO U B TPYIIIE;



TOTOBHOCTb M  CIIOCOOHOCTh K  HENpPEpPHIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IIOJIYYEHHIO HOBBIX 3HAaHUM MO OHUOJOrMU B
COOTBETCTBHH C KU3HEHHBIMH IMOTPEOHOCTMU.

METANIPEAMETHBIE PE3YJIBTATBI

MeTtanpenMeTHble pe3yiabTaThl OCBOCHUS yueOHOTO mnpeamera «buomorus»
BKJIIOYAIOT: 3HAYMMbIE i1 (OPMHUPOBAHUS MHUPOBO33PEHUS OO0YyYaIOUINXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAYYHbIE MOHATHUS, OTPAXKAIOLIUE
LEJIOCTHOCTh HAy4YHON KapTHHBlI MHUpa H CHEUU(PHKY METOJOB MO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, PHEPIUsl, sIBJICHUE, MPOLECC,
CUCTEMa, Hay4yHbIM (DaKkT, MPUHIMI, TMIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
UCCIEeIOBaHUE,  HaOMIOJEHHWE, HM3MEpPEHUE,  OKCIEPUMEHT U JPYIrux),
YHUBEpCalbHble Y4YeOHbIE JEWCTBHUS (IIO3HABATENbHbIE, KOMMYHUKATHUBHbIE,

pEryJsiTUBHBIC), o0ecreunBaroIIme dbopmupoBaHue GbyHKIIMOHATBHON
IPaMOTHOCTH UM  COIMAJIBHOM KOMIIETEHIIMM OOYYalolIUXCsi, CIOCOOHOCTh
oOy4Jaronmxcs UCII0JIb30BATh OCBOCHHBIC MEXIUCIUTUTMHAPHBIE,

MHUPOBO33PEHUYECKHE 3HAHMS M  YHUBEpCaJbHble y4eOHbIE JEUCTBUS B
ITO3HABATEIILHON U COLMAIIBHOM MPAKTHKE.

MertanpeameTHble pe3ynbTaThl OCBOCHHSI MPOTPaMMbl CPEJHETO OOIIEro
00pa30BaHMsI JOJIKHBI OTPAXKATh:

OBaanenue YHHMBEPCAJIbHBIMHU y4eOHBIMU NMO3HABATEJIbHBIMH
NEeHCTBUSIMM:

1) 6a3oBbIe JJOrHYECKHE JeiCTBHS:

CaMOCTOSITENILHO  (OPMYyJIMpOBaTh M aKTyalM3UpoOBaTh  IMpoOieMmy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUM TPUEMBI JIOTHYECKOTO MBIIUICHHUS
(ananuza, cMHTE3a, CPaBHEHUSI, KJIaccu(UKaIi, 0000IIEeH s ), PACKPBIBATh CMbICI
OMOJIOTMUECKUX MOHATUH (BBIIEIATh UX XapaKTepHbIe MPU3HAKH, YCTaHABIMBATh
CBSI3U C IPYTUMH MOHATUSAMH );

ONpENENATh LENu JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUHU HX
JOCTHKEHUSI, COOTHOCUTD PE3YJIbTATHI ACSTENBHOCTU C TOCTABICHHBIMU LIETSIMU;

UCITOJIb30BaTh OMOJIOTUYECKUE MOHATHUSA JUIsl OOBsICHEHUS (DAKTOB U SIBICHUUN
YKUBOU MIPUPOIBI;

CTPOUTH JIOTMYECKHE pPAaCCYXIAEHUS (MHIYKTUBHbBIE, JEAYKTUBHBIE, IIO
aHAJIOTHH), BBIABIATh 3aKOHOMEPHOCTH M NPOTHBOPEYHS B PACCMATPUBAEMBIX
SBJICHUSX, (DOPMYIMPOBATh BHIBOJBI U 3aKIHOUCHMS;

IIPUMEHSATH CXEMHO-MOJICJIbHBIE cpencrtea Ui IIPEICTABIICHHUS
CYIIECTBEHHBIX CBS3€M M OTHOIICHUU B M3y4aeMbIX OMOJIOTMYECKHUX OOBEKTax, a



TaKK€  MPOTHUBOPEUMI  pa3HOTO  poja,  BBIIBICHHBIX B Pa3iMuYHBIX
UH(GOPMAILIMOHHBIX UCTOUYHUKAX;

pa3pabaThiBaTh IUIAH PEIICHHS] MPOOJIEMBbI C YYETOM aHAIA3a WMEIOIIUXCS
MaTepUaIbHbIX U HEMATEPUaJIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B JESTEILHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OLICHUBATh PUCKHU TOCIIEICTBUN ACSITETbHOCTH;

KOOPAMHUPOBATh W  BBINOJMHATH pabOTy B  YCJIOBHUAX  PEaIbHOTO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOI'O B3aUMOJECHCTBYS;

pa3BUBaTh KPEaTUBHOE MBIIIICHUE NTPU PELIEHUH KU3HEHHBIX IPOOJIEM.

2) 6a30BbIe HCCIEA0BATEIbCKHE TeliCTBUS:

BJIa/IETh HaBBIKAMU Y4€OHO-UCCIIEIOBATENBCKON U MMPOCKTHON JESTEIBHOCTH,
HaBBIKAMHM  pa3peuieHusi NpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY ITOMCKY METOJIOB PELICHMSI PAKTUYECKUX 3a/1a4, IPUMEHEHHUIO
Pa3IMYHBIX METOJI0B MO3HAHUS;

UCTIONB30BaTh PAa3jMyYHbIe BUABI JEATEIBHOCTH IO TMOJYYEHUIO HOBOTO
3HaHWs, €ro WHTEPIpETAlUH, MPeoOpPa30BaHUI0O M TMPUMEHEHUIO B YUEOHBIX
CUTYaIUsX, B TOM YHUCIIC TIPHU CO3JaHUH YI€OHBIX M COI[MAIbHBIX MIPOEKTOB;

(GopMUpPOBAaTh HAYYHBIM TUI MBILIUICHUS, BIaJIeTh HAYYHOW TEPMUHOJIOTHEH,
KJIIOYEBBIMU MTOHATHSIMU U METOJIaMU;

CTaBUTh M (HOpMyIUpOBaTh COOCTBEHHbIE 3aJaud B 00pa30BaTEIbHOU
JESITEIbHOCTH U YKU3HEHHBIX CUTYAIIHIX;

BBISIBJISITH TNPUYMHHO-CJICACTBEHHbIE CBSI3M W aKTyaJIM3UpOBaTh 3ajaauy,
BBIIBUTaTh TUNOTE3Y €€ pEeleHHs, HaXOAWTh apryMEHThl i J0Ka3aTelbCTBa
CBOMX YTBEP)KJICHUH, 3a/1aBaTh apaMeTpbl U KPUTEPUHU PELICHMUS;

aHAIM3UPOBaTh TMOJYYCHHBIE B XOJE pEUICHHS 3a7aud  pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

OCYIIECTBIIATh IIEJICHANIPABICHHBIN MOUCK TMEpPEeHOca CPEeICTB U CIOCOOOB
JEeUCTBUS B MPO(HECCUOHANBHYIO CPEY;

yMETh TMEPEHOCUTh 3HaHWS B TO3HABATEIBHYIO U TPAKTHUECKYIO 00JacTu
KU3HEICSATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 PA3HbIX IPEIMETHBIX 00IacTei;

BBIIBUTATh HOBBIE HJIEW, TpeiaraTh OPUTHHAIBHBIC TOIXOABI M PEIICHHUS,
CTaBUTb NMPOOJIEMBI U 331a4H, TOMYCKAIOIINE AlbTEPHATUBHbBIC PELICHMUSL.

3) pabora ¢ ungopmanueii:

OpPUEHTHPOBATHCS B PA3TUYHBIX UCTOYHHKAX HHPOPMAIMH (TEKCTE yueOHOTo
nocoOusi, HAyYHO-TIOMYJIAPHOW JUTEparype, OHOJOTHYECKHX CIOBapsAX U
CIpaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHbIX, B VIHTepHeTe), aHAJIM3UPOBATh



WH(OPMAITUIO PA3TMYHBIX BUIOB U (HOPM MPEACTABICHUSI, KPUTUIECKH OLICHUBATh
e€ IOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

(bOpMyIMPOBATh 3aNPOCHl U MPUMEHATH PA3THMYHBIE METOJBI MPU TIOUCKE H
otbope Ouosorudeckor mHMOpPMaIMKM, HEOOXOUMOM Il BBIIOJHEHUSI yU4eOHBIX
3ajiay;

mpUOOpEeTaTh OIBIT KCHOJIB30BAHUS HH(GOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHIA, COBEPIIICHCTBOBATH KYJIbTYPY aKTHBHOTO MCITOJIb30BAHUS PA3TMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMANbHYIO  (OpMY  IPEACTABICHUS
ouonornyeckor uHbopmalu (cxeMbl, rpaduKy, TUarpaMmbl, TAOJIUIIbI, PUCYHKH
" Jpyroe);

UCTIONB30BaTh HAYYHBIA S3BIK B KadecTBE CpeACTBa mpu paboTe ¢
Ovonornyeckod HHPOpMALMEH: TMPUMEHATh XUMHYECKHe, (Qu3nueckue u
MaTeMaTU4YeCKUe 3HaKU W CHUMBOJIBI, (HOpPMYJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIONB30BaTh W NPeoOpazoBhIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CpEICTBA
HaTJISTHOCTH;

BIAJCTh  HaBBIKAMH  pacloO3HaBaHWS W 3aMUTHl  WHOOpMAaIH,
nH(OPMAITMOHHON 6€30MaCHOCTH JIMYHOCTH.

OByaieHUe YHMBEPCAJIbLHBIMH KOMMYHUKATHBHBIMHU JeHCTBUSIMMU:

1) o0mmennme:

OCYIICCTBJIATH KOMMYHHUKAIIMH BO BceX chepax KU3HU, aKTUBHO y4aCTBOBATH
B JMAJIOTE WJIM JMCKYCCHUU TIO CYIIECTBY OOCYyXaaemoil TeMbl (YMEHHE 3a/JaBaTh
BOIPOCHI, BBICKA3bIBATh CYXKJEHUS OTHOCHUTEIILHO BBITIOJIHEHUS TpeJjiaraeMon
3aJlay, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH MO3UIIMNA JAPYTHX y4aCTHUKOB
JMasora Wik JUCKYCCUN);

pacrmo3HaBaTh HeBepOalbHBIE CpPEACTBA OOIIEHHS, TOHMMATh 3HAYCHHE
COIMAJIBHBIX 3HAKOB, TMPEINOCHIJIOK BO3HHUKHOBEHUS KOH(JIMKTHBIX CUTYyaIluH,
YMETh CMSITYaTh KOH(JIMKTHI U BECTH IIEPETOBOPHI;

BJIQJICTh PA3IMYHBIMH CIOCOOaMM OOINEHWS W B3aUMOJICHCTBUS, MMOHMMAThH
HAMEPEHUS IPYTUX JIIOJICH, MPOSBIATh YBAKUTEIBHOE OTHOIICHHE K COOECETHUKY
U B KOPPEKTHOU Gopme (hopMyaupoBaTh CBOM BO3PAKEHUS;

pa3BEPHYTO W JIOTUYHO HM3JIaraTh CBOIO TOUYKY 3PEHHSI C HCIIOJIH30BAaHUEM
SI3BIKOBBIX CPEJICTB.

2) cCOBMeCTHAas 1eSITeJIbHOCTh:

MOHUMAaTh M MCIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHAMBUAYaIbHOU
paboThI IpH peleHUU OUOIOTHYECKON MPOOIIeMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYITIOBBIX (DOPM B3aMMOJICHCTBHS TIPU PEIICHUH YISeOHOU 3a/1a4u;

BBEIOMPATh TEMATHKy M METOJbl COBMECTHBIX NEUCTBHM C yd4&€TOM OOIUX
MHTEPECOB M BO3MOKHOCTEHN Ka)KI0ro YjieHa KOJUIEKTHBA,;



IIPUHAMATh  LEIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIMHUPOBATh ACHUCTBUA NO €€ IOCTHKEHUIO: COCTABIIITH IUIAH JICVCTBHM,
pacnpenensaTh poiad ¢ YYETOM MHEHHMM YYaCTHHKOB, OOCYKIAaTh pe3YJIbTaThl
COBMECTHOI paboTHI;

OLICHMBATh KayeCTBO CBOErO BKJIAJa M KaXKJIOIO y4YaCTHHKAa KOMaHIbl B
OOIIMiA pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/ularatb HOBBIE IIPOEKTHI, OLEHMBATh HWIEHU C TO3ULUHUHA HOBU3HBI,
OpPUTMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJIATh IIO3UTHUBHOE CTPATErMYECKOE IIOBEIACHUE B PA3IMYHBIX
CUTYaLUsIX, IPOSBISATH TBOPUECTBO U BOOOpaXKEHHE, ObITh HMHUIIMATUBHBIM.

OBJaieHNe YHUBEPCAIbHBIMH PeryJSTUBHBIMU ACHCTBUSIMM:

1) camoopranu3anusi:

UCIIOJIb30BaTh OHMOJOTMYECKHE 3HAHUS U1 BBIABICHUS MpoOJIEeM M HX
pELICHUs B AKU3HEHHBIX U YU€OHBIX CUTYaIUsX;

BBIOMpPAaTh HAa OCHOBE OHMOJIOTMYECKHX 3HAHUU 1IEJIEBBIE U CMBICIOBBIE
YCTAHOBKM B CBOMX JECHCTBHSAX M IOCTYIIKax IO OTHOLIECHHIO K KMBOM IMPHUPOJE,
CBOEMY 3JI0POBBIO U 3JI0POBBIO OKPYKAIOIINX;

CaMOCTOSITEIIBHO OCYLIECTBIIATH ITO3HABATEIBHYIO JIEATEIIBHOCTD, BBIABIATH
po0JIeMBbl, CTaBUTh U (HOpPMYyIHUpPOBATH COOCTBEHHBIC 3a7a4i B 00pa30BaTEIbHOMN
JEATEIIbHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOATENILHO COCTABJISITH IUIAH pPELICHUS MpoOJieMbl €  YYETOM
UMEIOIITUXCSI PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MIPEATIOUTCHHUIA;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paciupsTh paMKH y4eOHOTO MPeIMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JienaTh OCO3HAHHBIM BBIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
34 pEILICHHUE;

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

coco0CTBOBaTh (POPMHUPOBAHUIO M TMPOSBICHUIO HIMPOKOM JpyAMLIMU B
pa3HbIX O00JACTSIX 3HAHWM, MOCTOSHHO TNOBBIIATH CBOM OOpa30BaTEIbHBIM U
KyJIbTYPHBII YPOBEHB.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTHBBI B JIESTEIIBHOCTD,
OLICHUBATH COOTBETCTBUE PE3YJILTATOB LIEIISAM;

BJIAJE€Th HABBIKAMM  TO3HABATENHHON  peduieKCMH KakK  OCO3HAHMS
COBEPIIAEMBIX JEUCTBUM M MBICIUTEIBHBIX IPOLECCOB, HMX pPE3ylbTaTOB H
OCHOBaHUi, UCMOJIb30BaTh MPUEMBI peduieKCHH IJsi OIEHKH CUTyalluu, BBIOOpA
BEPHOI'O PEILICHHUS;

YMEThb OLICHUBAThb PUCKUM W CBOEBPEMEHHO IPUHHAMATh PELIEHHs II0 HX
CHU)KCHMUIO;



IIPUHAMATh MOTHMBBI M apryMEHTBl JPYIMX INPU AaHAIU3€ pPe3yJbTaTOB
NEATEIbHOCTH;

3) npuHsTHE celOsl ¥ APYTUX:

IPUHUMATH ce0sl, TOHUMas CBOM HEIOCTATKH U JOCTOMHCTBA,

IPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPM AHAIN3E pPeE3yJbTaTOB
NEATEIbHOCTH;

IPU3HABATh CBOE MPABO U MPABO APYTUX HA OIINOKHU;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

HPEIMETHBIE PE3YJIbTATDBI

[TpenmeTrHble pe3ynapTaThl ocBoeHus nporpamMmmel COO mo Ouonoruu Ha
0a30BOM YpPOBHE BKIIIOUAIOT crienupuyeckue s yueoHoro npeamera «buomorusp»
HAy4YHbIE 3HAHUS, YMEHUS U CHOCOOBI EUCTBHI 1O OCBOCHHIO, HHTEPIIPETALUU U
peoOpa30BaHUIO0 3HAHUM, BUABI JESATEIBHOCTH MO MOJYYEHHIO HOBOI'O 3HAHUS U
IPUMEHEHUIO 3HAHUM B pa3iMuYHBIX y4E€OHBIX CUTYyallUsX, a TaKXKe B peasibHbIX
KU3HEHHBIX CUTYallUsX, CBA3aHHBIX C Ouonoruei. B mporpamme mnpenMerHbie
pE3yNbTaThl IPEACTABICHBI IO T01aM 00yUYEHUSI.

[IpeameTHbIe pe3yNbTaThl OCBOCHUS ydueOHOro mnpeamera «buonorus» ¢ 10
Kjlacce NOJDKHBI OTPAXKATh:

Cc(OPMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJOTHH B CUCTEME HAYyYHOTO
3HAHMSI €CTECTBEHHBIX HayK, B (OPMHUPOBAHMU COBPEMEHHOM €CTECTBEHHO-
HAay4YHOM KapTHHbBl MHpa U HAYYHOTO MHPOBO33PEHHUS, O BKJIAJE POCCHUMCKUX U
3apyOEKHbIX yUYEHBIX-OMOJIOTOB B pa3BUTHE OHMOJOTUH, (PYHKIIMOHAIBHON
I'PaMOTHOCTH Y€JIOBEKA JUISl pELIEHUS KU3HEHHBIX 3a/a4;

YMEHHME PACKpbIBaTh COAEpKaHHE OHUOJIOIMYECKUX TEPMHMHOB M TOHSTHM:
JKW3Hb, KIJIETKA, OpraHu3M, MeTaboiau3M (oOMEeH BeIIeCTB M IpeBpalleHue
HHEPrUm), TOMEOCTa3 (CaMOperyssiius), ypOBHEBasi OpraHu3alis KUBBIX CUCTEM,
CaMOBOCIPOU3BEICHHE (PENPOLYKINS), HACIEICTBEHHOCTh, U3MEHYUBOCTbD, POCT H
pa3BUTHE;

yMEHHME Hu3JIaraThb OWOJIOTMYECKHE TEOpUH (KJIETOYHas, XpOMOCOMHas,
MyTallMOHHAsI, IIEHTpajbHas J0TMa MOJEKYIsIpHON Ouonoruu), 3akoHsl (I
Menpens, T. Moprana, H. 1. BaBunoBa) u ydenus (0 LeHTpax MHOrooOpasus u
MPOUCXOKIEHUS KyJIbTypHbIX pacTteHuili H. V. BaBuiioBa), onpenensTe rpaHUllbl
UX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

yYMEHUE BJIAJIETh METOJIAMU HAYYHOTO MO3HAHUS B OMOJIOTUU: HAOIIOIEHUE U
OMMCAHUE MKUBBIX CUCTEM, ITPOLIECCOB U SIBICHMI, OPraHU3alMs U MPOBEICHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KEHHE  THIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEXJy HMCCIEIyEMbIMH BEJIMYMHAMH, OOBSICHEHHE IOJTYYEHHBIX



pe3yabTaTOB, MCIOJIb30BAHHBIX HAYYHBIX MOHATUN, TEOPUH M 3aKOHOB, YMEHHE
JIeN1aTh BBIBOJIBI HA OCHOBAHWH TIOJYUYEHHBIX PE3yIbTaTOB;

YMEHHE BBIJCISTH CYIIECTBEHHbIE MPU3HAKUA BHPYCOB, KIETOK MPOKAPUOT U
AYKapHoT, OJHOKIETOYHBIX W MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTHU
MPOLIECCOB: OOMEHa BEIECTB M MPEBpALICHUSI SHEPTUU B KJIETKE, (POTOCHHTE3A,
IUTACTUYECKOTO M JHEPreTMYecKoro oOMeHa, XEMOCHHTe3a, MHUTO3a, Melo3a,
OIJIOJIOTBOPEHMSI, PA3MHOXKEHHUSA, WHAMBUAYAIbHOTO pPAa3BUTHS  OpraHu3Ma
(oHTOTEHER);

yMEHUE MPUMEHATH MOJYYEHHbIE 3HAHUS JIsi OOBSCHEHUS OMOJOTUYECKUX
IPOLIECCOB U SIBJICHUMN, JJISl MPUHATHUS NMPAKTUYECKUX PELICHUI B MOBCEIHEBHOMN
KU3HU C IeNplo obecriedeHus 0e30MacHOCTH CBOETO 3J0POBbSI U 3/I0POBBSA
OKPY’KaIOIIUX JTIO/ICH, COOI0IEHUSI HOPM IPAMOTHOTO TIOBEJICHUS B OKPY KaloIIeH
OPUPOJIHON cpene, NMOHUMAaHUE HEOOXOIUMOCTH HCHOJIb30BAaHUS JTOCTHKEHUMN
COBpEMEHHOW  Ouojoruu U OMOTEXHOJIOTUHA  JUIsl  PAlMOHAIBHOTO
IPUPOIOTIOTH30BAHUS;

YMEHHE pelaTh »JJIEMEHTApHbIE TEHETHYECKHE 3aJaud Ha MOHO- H
TUTUOPUIHOE CKpEIIMBaHUE, CIEIJICHHOE HAacJeI0BAaHUE, COCTaBISATH CXEMBI
MOHOTHOPHIHOTO CKpEIIMBAaHMs IJIsl MpeCKa3aHUsl HaclIeJOBaHUS MPU3HAKOB Y
OpraHH3MOB;

YMEHUE BBINOJIHATh JIA0OPATOPHBIE M MpPaKTUYECKHUE padOThl, COOIHOIATH
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JJaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHUYECKH OLEHUBAaTh U HWHTEPIPETHPOBAThH HHGPOPMALUIO
OMOJIOTMYECKOTO  COJEP)KAaHUS, BKJIIOYAIONIYI0 I[ICEBJOHAYYHbIE 3HAaHUS U3
pa3IMyYHBIX UCTOYHHUKOB (CpeAcTBa MaccoBOW MH(pOpPMAlLMU, HAYYHO-TIOMYJISIPHbIE
MaTepuaibl), STUYECKHE AaCIeKThl COBPEMEHHBIX HCCIENOBAaHUI B OHOJIOTHH,
MEANIIMHE, OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE IMHCbMEHHBIE M YCTHBIE COOOIICHMUS,
000011ast GMOJIOTHYECKYI0 MH(POPMAIIMIO U3 HECKOJIBKUX HUCTOYHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTHH.

[IpeameTHbIe pe3yNbTaThl OCBOCHMS ydueOHOro mnpeamera «buosnorus» ¢ 11
Kjlacce NOJIKHBI OTPaKaTh:

c(OpPMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJOTHH B CUCTEME HAYyYHOTO
3HAaHUS ECTECTBEHHbIX HayK, B (OPMHUPOBAHMM COBPEMEHHON €CTEeCTBEHHO-
HAYyYHOW KapTUHBI MUpPAa M HAYYHOTO MHPOBO33PEHHS, O BKJIAJE€ POCCUHUCKUX U
3apyOeXKHBIX YYEHBIX-OMOJIOTOB B  pa3BUTHE OHOJOTHH, (DYHKIIMOHAIBHON
IPaMOTHOCTH Y€JIOBEKa JIJISl pElIeHHs )KU3HEHHBIX 3a]1a4;

YMEHHE pPACKpbIBaTh COJAEpKaHHE OHUOJOTMYECKUX TEPMHHOB M TOHSTHIA
BUJI, TIOMYJIALNSA, TeHO(OH, 3BOMIONMS, ABIKYIINE CUIIbI ((DaKTOPBI) IBOJIOLNH,
MPUCIIOCOOJICHHOCTh OPraHu3MOB, BHUI000pa30BaHUE, JKOJOTHYECKHe (aKTOpPbI,



DKOCUCTEMA, TMPOAYIEHThI, KOHCYMEHTBHI, PEAYIEHThI, IeMU  MUTaHUS,
AKOJIOTHYECKas MpamMua, OMoreoleHos, onocdepa;

YMEHHE H3JaraTh OHOJOTHYECKHE TEOpHH (SBOMIONMOHHAS Teopus Y.
JlapBuHa, CHUHTETHYECKass TEOpHUs OBOJIOIUHU), 3aKOHbBI M 3aKOHOMEPHOCTHU
(3apogsimeBoro cxonactea K. M. bapa, uepenoBaHus rjiaBHbIX HaIpaBiIeHUN U
nyteit aBomoruu A. H. CeseprioBa, yuenust o 6uochepe B. 1. Bepuanckoro),
OTIPEIEISITh TPAHUIIBI UX TTPUMEHUMOCTH K JKHBBIM CHCTEMaM;

yYMEHUE BJIAJIETh METOJIAMU HAYYHOTO MO3HAHUS B OMOJIOTUU: HAOIIOJEHUE U
OMKMCAHHUE YKUBBIX CHUCTEM, IPOLIECCOB M SBJIICHUM, OpraHu3als U IMPOBEJACHHE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KCHHE  THUIOTE3bl,  BBISBICHHE
3aBHCHUMOCTH MEXAY HCCIECIyeMbIMH BEIWYMHAMH, OOBSCHEHHE IMOIyUYEeHHBIX
pe3yabTaTOB, MCIOJIH30BAHHBIX HAYUYHBIX TMOHATHH, TEOPUH M 3aKOHOB, YMECHHE
JieaTh BBIBOJIBI HA OCHOBAHUU MOJIYYEHHBIX PE3yJIbTaTOB;

YMEHUE BBIICISATH CYIIECTBEHHBIC MPU3HAKU CTPOEHUS OHOJIOTUYECKHUX
OOBEKTOB: BHUJOB, TMOMYJALUUNA, MPOAYLUEHTOB, KOHCYMEHTOB, pEIYyILIEHTOB,
OMOTeoIIeHO30B W  JKOCHUCTEM, OCOOCHHOCTH TMPOIIECCOB: HACIEACTBEHHOU
M3MEHYMBOCTHU, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMS, MPUCIOCOOIEHHOCTH
OpraHU3MOB, JIEUCTBHS DKOJOTHYECKUX (PAKTOpPOB Ha OpPraHU3MBI, IEpeHoca
BEI[ECTB W TIOTOKA DHEPTMM B DKOCHUCTEMAax, AHTPOMOTEHHBIX HW3MEHEHUN B
HKOCHUCTEMAX CBOEW MECTHOCTH, KPYroBOpPOTa BEIIECTB U OMOTr€OXMMHUYECKHUX
LIMKIIOB B Ouocdepe;

yMEHUE MPUMEHATH MOJYyYCHHbIE 3HAHUS JJIsi OOBSCHEHUS OMOJOTUYECKUX
IPOLIECCOB U SIBJICHUU, JJIsl NPUHATHS NPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
KU3HU C 1eNplo obecriedyeHus 0e30MacHOCTU CBOETO 3J0POBbsI U 3JI0POBbS
OKPY’KaOIIUX JTFOICH, COOI0IEHUSI HOPM IPaMOTHOTO TTOBEJICHHS B OKPY KaIOIIei
IPUPOHON cpene, MOHUMaHUE HEOOXOTUMOCTH HCIOIb30BAHUS TOCTHKEHUHN
COBPEMEHHOW OMOJIOTUH JJIsl PallUOHATIBFHOTO TPUPOIOTI0JIb30BAHUS;

yMEHUE peliaTh dJIEMEHTApHbIC OMOJIOTUYECKHUE 3a/1aud, COCTABISITH CXEMBbI
NepeHoca BEIIeCTB U SHEPTUU B dKOCcUCTEMaX (LIeNU MUTaHUs);

YMEHUE BBINOJIHATh JIA0OPATOPHBIE M MpPaKTUYECKUe padOThl, COOMHOIATH
npaBuiia Mpy padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YyMEHUE KPUTHYECKH OIICHWBAThb M HWHTEPHPETUPOBATH HH(POPMAIIHIO
OMOJIOTMUECKOTO  COJAEP)KAHUSA, BKJIIOYAIOIIYIO TIICEBIOHAYYHBIC 3HAHUA U3
Pa3IMYHBIX UCTOYHUKOB (CpEeACTBa MacCOBOW MH(MOPMAIIMU, HAYIHO-TIOMYJISIPHBIC
Marepuaibl),  paccMaTpuBaTh  IJ00ajdbHBIE  HKOJOTHYECKHE  MPOOJIEeMbI
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOUICHUIO K HUIM COOCTBEHHYIO MO3UIHUIO;

YMEHHE CO3/1aBaTh COOCTBEHHbIE THCbMEHHBIE U YCTHBIE COOOIIEHHUS,
00001ast 6MOJIOTHYECKYI0 MH(POPMAIMIO M3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
MCII0JIb30BATh MOHATUIHBIN anmapat OMOJOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne i/ P Konrpoabnbsie IIpakruyeckue (1upp )
NPOrpaMmblI Bcero o0pa3oBaTre/ibHbIEe
padoThI padoTsbI
pecypchbl
bubnuoreka [{OK
1 broorit kak Hayka 2 0 05 https://m.edsoo.ru/7f41c292
bubnunoreka LIOK
2 JKvBBIE cHCTEMBI M UX OpraHU3aus 1 0 0 https://m.edsoo.ru/7f416292
. bubnuorexa [{OK
3 XHUMHYECKUH COCTaB M CTPOCHUE KIIETKU 8 0 1 https://m.edsoo.ru/7f41c292
bubnunoreka LIOK
4 JKuznenesaTenbHOCTh KIETKH 6 0 0 https://m.edsoo.ru/7f41c292
PasMHOXeHUE U MTHAUBUAYATIbHOE Pa3BUTHE bubnmnoreka HOK
5 5 0 1
OpraHu3MOB https://m.edso0.ru/7f41c292
6 HacnencTtBeHHOCTE M U3MEHYMBOCTh 3 0 15 bubnmorexa LIOK
OpTraHM3MOB ' https://m.edso00.ru/7f41c292
7 Ceneknust opranu3mMoB. OCHOBBI 3 0 0 bubnmnorexa [JOK
OMOTEXHOJIOTHH https://m.eds00.ru/7f41¢c292
but6mmoreka [IOK
8 Pesepeiioe Bpens L L 0 https://m.edso00.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 1 4



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

KoJsnyecTBO 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM uuppoBbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoTsbI
pecypcbl
bu6nmorexa [IOK
1 JBOMOUHOHKAA GHONOTHS o L https://m.edsoo.ru/7f41cc74
5 Bo3HUKHOBEHWE U pa3BUTHUE KU3HU HA 9 05 bubnnorexa [JOK
3emite ' https://m.edsoo.ru/7f41cc74
bubnuoreka [{OK
3 OPraHH3MBL 1 OKpYKaIOWas cpeia > L https://m.edsoo.ru/7f41cc74
bubmuoreka [IOK
4 Coo01ecTBa ¥ SKOJTOTUYECKUE CUCTEMBI 9 https://m.edso.ru/7fA1ecT4
bu6nmorexa LIOK
P 2 1
> CICPBIHOC BpEMA https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 1 2.5
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HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
uuppoBbIe
Nen/m Tema ypoka Kontposbubie IIpakTuueckue op
Bceero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
bubmunorexa [JOK
1 buonorus B cucreme Hayk 1 0 0 https://m.eds00.ru/863e6122
https://m.edso00.ru/863e632a
MeTo/1bI TO3HAHUS KUBOU MTPUPO/IBIL.
5 [TpakTuueckas paborta Ne 1 1 0 05 bubnnoreka [JOK
«/cnonp30BaHuEe pa3IMYHBIX METOJIOB MPU ' https://m.eds00.ru/863e6122
M3y4eHUU OMOJIOTUUYECKUX 0OBEKTOBY
buoniornyeckue cuctemsl, MPOLECCH U UX bubnuoteka [JOK
3 1 0 0
U3y4EHHE https://m.eds00.ru/863e6564
4 XuMHYeCcKUM coCTaB KJIeTKH. Boya u 1 0 0 bu6mmoreka [JOK
MUHEpaJIbHBIE COJIH https://m.edso0o.ru/863e674e
bu6mmoreka [JOK
b . 1
> e, COCTaB H CTPOCHHE GeKoB 0 0 https://m.eds00.ru/863e6b72
®epMeHThl — OMOJOTHYECKHE
karanuzaTtopsl. JlabopaTtopHas padota Ne 1
6 «M3yueHne KaTATMTHICCKOW aKTUBHOCTH 1 0 0.5 bubmmorexa [JOK
yi ' https://m.eds00.ru/863e6b72
dbepMeHTOB (Ha MpUMepe aMUIIa3bl UITH
KaTaJasbl)»
bu6mmorexa [IOK
7 v I 1 0 0
[ICBOBL. ST https://m.eds00.ru/863e6870
8 Hyxneunossie kucinorsl. AT® 1 0 0 bubmmorexa LIOK

https://m.edso0.ru/863e6d5c¢c



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
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c

Hcropus u MeToIbI U3y4EHHUS KIIETKU.

bubmuoreka [JOK

9 0
Knerounas Teopus https://m.eds00.ru/863e6e88
10 KiteTka kak 1menocTHas )uBasi CCTeMa 0
CTpoeHue FyKapuOTHYECKOM KIIETKH.
JlaGopaTtopnas padora Ne 2 «M3yuenue bubnmoreka [JOK
11 CTPOEHUS KJIETOK PACTCHH, )KUBOTHBIX, 0.5 https://m.eds00.ru/863e6ff0
rpuOOB U OaKTepuil MO MUKPOCKOTIOM Ha https://m.eds00.ru/863e716¢
TOTOBBIX MUKPOIIpENapaTax U UX OMHCAHUEC)»
bubmuorexa [JOK
12 0 0 0
(JOMEH BEILIECTS HIIK META00THIM https://m.eds00.ru/863e766¢
bubmuorexa [JOK
1 o . X
3 OTOCHHTES. ACMOCHITTES 0 https://m.edso00.ru/863e7c98
bubmuorexa [JOK
14 7
DHepreTHieckHi obmen 0 https://m.edsoo.ru/863e7aae
JKM3HEHHBIN TUKI KIETKH. J[eleHne KIeTKu.
Muro3. JlabopaTopHas padota Ne 3
15 «Habmonenre MUTO3a B KJIETKaX KOHYMKA 0.5 bubmorexa HOK
' https://m.edso00.ru/863e7dc4
KOpEIITKa JTyKa Ha TOTOBBIX
MUKpOTpenaparax»»
16 buocunres 6enka. Peakuys MaTpuyHOTO 0 bubnnoreka [JOK
CHUHTE3a https://m.edso00.ru/863e796e
bu6mmoreka [JOK
o Tpascrsnus — Ouocuures benka 0 https://m.eds00.ru/863e796e
bubmuorexa [JOK
1 H —
8 eKJIeTOYHbIE (POPMBI KU3HH — BUPYCHI 0 httos://m.edsoo.ru/863e7540
bu6mmorexa [IOK
19 @DopMBbl pa3MHOKEHHUSI OPraHU3MOB 0 https://m.eds00.ru/863e81b6
https://m.edsoo.ru/863e831e
20 Meiio3 0 bu6nmoreka [JOK



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
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e

OO6pa3oBaHue U pa3BUTHE MOJIOBBIX KIETOK.
OmnonorBopenue. Jlaboparopnas pabora No

https://m.edso0.ru/863e7f4a

bubmuoreka [JOK

21 0.5
4 «M3yueHue CTpOCHMS MOJTOBBIX KJIETOK HA https://m.eds00.ru/863e81b6
TOTOBBIX MUKPOIIPEIapaTax»
22 NnnuBuayaabHOE pa3BUTHE OPraHU3MOB 0 bubmorexa LOK
JIHBHILY P p https://m.eds00.ru/863e8436
93 I'enerrika — Hayka 0 HACIEICTBEHHOCTHU U 0 bubnuorexa [JOK
W3MEHUYUBOCTH https://m.edso0.ru/863e86f2
24 3aKOHOMEPHOCTH HACJIEAOBAHUS TPU3HAKOB. 0 bu6mmoreka [IOK
Monoru0puaHOe CKpelBaHue https://m.eds00.ru/863e8878
o5 JurubpunHoe ckpenuBanue. 3aKOH 0 bubnnoreka [JOK
HE3aBHCUMOI'0 HAaCJIeI0BaHUs MPU3HAKOB https://m.edsoo.ru/863e89a4
CueruieHHOe HACJIeI0BaHHUE MPU3HAKOB.
JlaGoparopHas padora Ne 5 «M3yuenne
26 e3 J'IliTaTlf)B M(FHOFI/I6 WIHOTO I/}IIII 0.5 bubmmorexa [TOK
pe3y pH ' https://m.eds00.ru/863e8c60
TUTHOPHUIHOTO CKPEIUBAHUS Y APO30PHIIBI
Ha TOTOBBIX MUKPOTpEnapaTax»
I'enernka nona. HacnenoBanue npu3HaKoB, bu6mmoreka [IOK
27 0
CIIEIUICHHBIX C IOJIOM https://m.edso0.ru/863e8c60
N3menuuBocts. HenacnenctBenHast
M3MEHYHBOCTh. JIJabopaTopHas padota Ne 6.
28 N3ydenne Mo UKAIIHOHHOM 0.5 bubmmorexa [TOK
ya ' https://m.edsoo.ru/863e8efe
W3MEHYHBOCTH, TIOCTPOCHUE BApUAIIMOHHOTO
psiza ¥ BapuallMOHHOW KPUBOW»
HaciencTBenHas N3MEeHYHUBOCTD. Bt OK
29 JlaboparopHas pabota Ne 7. «AHanu3 0.5 nommoreka L{

MyTaluui y Jpo30¢puibl Ha TOTOBBIX

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



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
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MUKpOIpenaparax»

bubmuorexa [JOK
30 Fentetinka uenosexa ! https://m.edsogru/863e8d78
PesepBHeIit ypok. O000IICHHE 11O TEME
31 «HacnencTBeHHOCTh U U3MEHUYHBOCTD 1
OpPTaHU3MOBY
bubmuorexa [JOK
32 (Cenekuus KaK HayKa 1 Ipolece L https://m.edsogru/863e9214
33 Metozpl U JOCTHIKEHUSI CENIEKIINU PACTEHUM 1 bubnnoreka [JOK
Y KUBOTHBIX https://m.edso00.ru/863e9214
34 broTrexHomorus Kak oTpaciib MPOU3BOJICTBA 1 bubmorexa HOK
https://m.eds00.ru/863e9336
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34



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

11 KJIACC

KoJsun4yecTBOo 4acoB JIeKTPOHHbIE
Nen/m | Tema ypoka Kontpoabnubie IIpakTuyeckue tupposkie
Bceero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
1 DBOJIIOIUS U METOJIbI €€ U3YUECHUS 1 bubmmorexa [IOK
https://m.edsoo.ru/863ea20e
5 Hcropust pa3BUTHS NIPEACTABICHUI 00 1 bubnnoreka [JOK
SBOJIIOIAU https://m.edso0.ru/863e9570
bubmunorexa [JOK
3 Muipodpostions L https://m.edsoo.ru/863e9cle
[Tomynsiust Kak sIeMeHTapHas eAuHHUIA
4 BUJa u dBomoIuu. Jlaboparopuas padota Ne 1 05 bubnnoreka [JOK
1 «CpaBHeHME BUAOB MO https://m.edso0.ru/863e99c6
MOP(}OIOrHUECKOMY KPUTEPHIO
5 JIBroky1ue cuitbl (3JIeMeHTapHbIE (PAKTOPHI) 1 bubnnorexka [JOK
3BOJIIOIUU https://m.edsoo.ru/863e9da4
. bubnuotexa [JOK
6 EcrecTBeHHbIi 0TOOp 1 €ro Gopmbl 1 https://m.edso0.ru/863e9ed0
Pe3ynbTate 3BOMIOLMK:
MPUCTIOCOOJICHHOCTh OPTaHU3MOB U
7 BU000pazoBanue. JlabopaTopHas padora Ne 1 05 bubnmuotexa [JOK
2 «Onucanue npucnoco0IeHHOCTH https://m.edso00.ru/863e9fde
Opranu3Ma M €€ OTHOCUTEIILHOTO
XapakTepa
8 Hampasnenus u myTu MakpOIBOIIOIHH 1 bubmmorexa [JOK
https://m.eds00.ru/863e9cle



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
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Heob6patumocts 3BOIIOLNUN

Ucrtopus xxu3nu Ha 3emiie 1 METObI €€

10
U3y4YeHUs
11 ['unoTe3bl MPOUCXOXKIACHUS )KU3HU Ha 3eMIle bubmmorexa [JOK
P A https://m.edso00.ru/863ea5a6
PazButue x%u3Hu Ha 3eMJie 110 3paM U bubmuorexa [JOK
12
epuoiam https://m.edsoo.ru/863eat6hbe
OCHOBHBIE 3Tarbl IBOIOIUNA PACTUTEIHHOTO
U )KUBOTHOTO Mupa. [IpakTuyeckas pabora bubnuorexa [JOK
13 0.5
Ne 1 «M3yuenune uckonaeMbIx OCTaTKOB https://m.edso0.ru/863ea8hc
pacTeHU U )KMUBOTHBIX B KOJIJICKIUSIX)
14 CoBpemeHHast cucTeMa OpraHuYecKoro Mupa bubmmorexa LOK
P P P https://m.edsoo.ru/863ea48e
bu6mmorexa [IOK
15 6]
BOJIOLHA HEIIOBEKa (aHTPOMIOreHEs) https://m.edso0.ru/863eac2c
bu6mmoreka [JOK
16
JBukytiue cuibl (pakTopbl) aHTPOMOTeHe3a https://m.edsoo.ru/863cad44
17 OCHOBHBIE CTaIMM 3BOJIOLIMH YEIOBEKA
18 Yenoseueckue pacsl U NPUPOIHBIE bubnuotexa [JOK
aZlanTanuy 4esI0BeKa https://m.edsoo.ru/863eaea2
PesepBHblit ypok. OGo011eHNE 110 TEMe
19 «Bo3HUKHOBEHWE U Pa3BUTHE KU3HU HA
3emie»
20 OKoJIorus Kak HayKa
21 Cpenbl 00uTaHUs U YKOJIOTHIECKHE bubnuotexa [JOK
bakTopsI https://m.edsoo.ru/863eafec
99 AbGuotnueckue pakropsl. JlaboparopHas 05 bubnmnoreka [JOK

paborta Ne 3. «Mopdomoruueckue

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



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

OCOOEHHOCTH PAaCTEHHH U3 pa3HbIX MECT
obutanusy. JlabopaTopHas padora Ne 4.
«BnustHEE cBETa HA POCT U pa3BUTHE
YEPEHKOB KOJIEyCay»

bubnmoreka [JOK
23 broTieCKite GaKTOpbI https://m.edsogru/863eb348
DKOJIOTUYECKUE XaPAKTEPUCTUKU
24 nonyisiiun. [Ipakruyeckas padora Ne 2 05
«[TomcyéT TIIOTHOCTH TOMYJISIMIA Pa3HbIX
BUJIOB PACTCHUI
25 Coo01iecTBa OpraHM3MoOB — OHOIEHO3 E:fg;;lr?f:;(:o?gg 63eb46a
bubnnoreka [JOK
26 DKOJOTUYECKHE CUCTEMBI (IKOCHCTEMBI) httos://m.e dsogru 1863eba6a
OCHOBHBIE TIOKA3aTEeIH YKOCUCTEMBI.
27 Oxonorudeckue nupamuabl. CBoiicTBa bubmmorexa [OK
skocHcTem. CyKieccus https://m.edsoo.ru/863eb5fa
28 [IpupoHbIE Y5KOCUCTEMBI
29 AHTpPOIIOT€HHBIE YKOCUCTEMBI
30 buocdepa — rmobanbpHas s3xocucremMa bubnnoreka [JOK
3emin https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTH CYIIIECTBOBAHUS bubnmoreka [JOK
ouocdepsl https://m.eds00.ru/863ebd16
32 YenoeuyecTBo B Onochepe 3emian
33 CocylecTBOBaHHE MPUPOJIBI U bubnuotexa [JOK
YyeJ0BeYecTBa https://m.edsoo.ru/863ebale
34 PesepBHblil ypok. O600111€HHE TEMBI

«Coo00111ecTBa 1 YKOJIOTHUYECKHUE CUCTEMBD)



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

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* buonorus / Ilaceunuk B.B., Kamenckuii A.A., Py6rioB A.M. u npyrue /ITox

pen. [laceunuka B.B., Akunonepnoe o6mectBo «M3narensctBo «IIpocBemieHuey

METOAUYECKHE MATEPUAJIbBI 1JIAA YUUTEJIA

Oo6pazoBatenbHas miatdopma "AKnacc",POLL, Uudoypok

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

Oo6pazoBatenbHas miardopma "AKnace" ,POLL, Undoypok
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