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MNOACHUTEJIBHASA 3AIINCKA

[Tpu pa3paboTke mporpamMmbl MO OWOJIOTUU TEOPETHUYECKYIO OCHOBY IS
ompezeNieHus] MOAXOA0B K (OPMHUPOBAHUIO COJIEPKaHUS Y4YEeOHOTO MpeaMera
«buonorusi»  coctaBuwiM: KoHuentyaineHble mnoioxenns PIroC COO o
B3aMMOOOYCIIOBJIEHHOCTH  II€JIeH, COJepXKaHUsl, pe3yJabTaTOB OOy4YCHHUS U
TpeOOBaHUI K YPOBHIO MOATOTOBKH BBHIMTYCKHUKOB, MOJIOKEHHS 00 OOIIHMX HESIX U
NPUHIIAIIAX, XapPaKTEPU3YIOIIUX COBPEMEHHOE COCTOSHHE CHCTEMBI CPEIHETO
obmiero oOpazoBanus B Poccuiickoit ®Denepainuu, a TakKe TMOJOKEHUS O
cnenuduke OMonoruy, e€ 3Ha4eHUH B MO3HAHUU JKUBOW MPUPOABI U 00eCTIeYeHUN
CYILIECTBOBaHMs 4YeJOBeuUecKoro oodmiectBa. CorjacHO Ha3BaHHBIM IMOJIOKEHUSM,
oTIpe/IeJICHBI OCHOBHBIC (DYHKITMH MPOTPaMMBI TT0 OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 10 OuoyiorMM JaéT MpPEACTABICHHWE O Meiax, 00 oOmei
cTpaterud OOydYeHHs, BOCIUTAHUS ¥ Pa3BUTHSA OOYYAIOIMIUXCS CPEICTBAMU
yueOHOro mpeamera «buonorus», omnpeaenser o0sA3aTelbHOE MPEAMETHOE
COJIep)KaHuEe, €ro CTPYKTypy, paclpeneicHue TOo pasfenaM ¢ TEeMaM,
PEKOMEHIYEMYIO TOCIEA0BATEILHOCTh U3YUeHHUSI yIeOHOTo MaTepuaia ¢ y4éTom
MEXKMPEAMETHBIX W BHYTPUIIPEIMETHBIX CBsI3€H, JIOTHMKH 00pa30BaTEIHHOTO
mpoiiecca, BO3PACTHBIX OCOOCHHOCTEN 00yJarOIIIXCS.

B nporpamme mo OWONOTMM TakKe YYHTHIBAIOTCS TpeOOBaHHS K
IUTAHUPYEMBIM JIMYHOCTHBIM, METalpeIMETHBIM W TPEAMETHBIM pe3yibTaTaM
oOydyeHuss B (OPMUPOBAHMM OCHOBHBIX BHAOB Y4eOHO-TIO3HABATEIHHON
JeSTEIIbHOCTH/Y4eOHbIX JIEHCTBUN O0OydYalOmMIUXCsl IO OCBOCHHIO COJEP KaHUSA
OMOJIOrHUecKOro 00pa3oBaHMUsL.

B nporpamme no 6uosorum (10-11 xmaccel, 6a30BbI YPOBEHB) peaIn30BaH
NPUHIIAIT TPEEMCTBEHHOCTH B HW3YYCHMHM Owuonoruw, Onaromaps udeMy B HEH
POCMATPUBACTCS HAMPaBICHHOCTh Ha pPa3BUTHE 3HAHUHM, CBS3aHHBIX C
dbopMHpOBaHUEM  €CTECTBEHHO-HAyYHOTO  MHUPOBO33PEHUS,  IIEHHOCTHBIX
OpHEHTAIUN JIMYHOCTH, SKOJIOTUYECKOTO MBIIIJICHUS, PEICTABICHUN O 3J0POBOM
oOpa3e XM3HM M OCEPEKHBIM OTHOIIEHHWEM K OKpPYXKaIolled MPUPOTHON cpene.
[ToaTomMy Hapsiay ¢ M3ydeHHEM OOIICOMOIIOTUYECKUX TEOPHH, a TakKe 3HAHHWHA O
CTPOCHHH KMBBIX CHCTEM PA3HOTO paHTa M CYIIHOCTH OCHOBHBIX MPOTEKAIONINX B
HUX TPOIIECCOB B MPOrpaMMme Mo OWOJIOTHHU YEICHO BHUMAHUE MCIOJIb30BAHUIO
MOJIYYCHHBIX 3HAHUHW B MTOBCEIHEBHOM JKU3HU JIJISl PEIICHUS MPUKIIAIHBIX 337124, B
TOM dYHCJe: TMPOPUIAKTUKYA HACIEICTBEHHBIX 3a00JIEBaHUN YeIOBEKa, MEIUKO-
TCHETHYECKOTO KOHCYJIbTHPOBAHHSI, 000CHOBaHUS IKOJIOTHYECKU
IeJIeCO00pa3HOro0 TOBEACHUS B OKpPYXKAIOMIeW MPHUPOAHON cpene, aHaM3a
BIIUSIHUS XO3SWCTBEHHOW JACSATEIHHOCTU YEJIOBEKAa HAa COCTOSIHUE MPUPOJIHBIX U
MCKYCCTBEHHBIX DKOCUCTEM. Y CHUJICHHE BHUMAHHMS K MPUKIIATHON HATIPABICHHOCTH
y4eOHoro mnpeamera «buosiorus» mpoaUKTOBAHO HEOOXOAUMOCTBHIO OOECIeUEHUS



YCIIOBUH JIJIsl pEIICHUs] OJTHOM M3 aKTyalIbHbIX 3aJ]a4 IIKOJbHOTO OMOJOTHYECKOTO
oOpa3oBaHMs, KoTopas mpennosaraer (opMHpOBaHHE y  OOy4aroumxcs
CIIOCOOHOCTH aanTUPOBATHCA K M3MEHEHHMSIM JWHAMUYHO DPa3BUBAIOIIETOCS
COBPEMEHHOT'0 MHpa.

buonoruss Ha ypoBHE cpenHero o0mero oOpa30BaHUS 3aHUMAET Ba)KHOE
mecto. OHa oOecrieunBaeT (OpMUPOBAHHE y OOYYaIOLIMXCA MPEACTAaBICHUN O
HAYy4YHOW KapTHUHE MHpa, paciIupsieT U 000OIIaeT 3HaHUs O >KMBOW Hpupoje, eé
OTJIMYUTEIbHBIX IPU3HAKAX — YPOBHEBOW OPraHU3allMd M 3BOJIOLUHU, CO3HAET
yCIOBUSL  JJIA: IIO3HAHUS  3aKOHOB  JKMBOM  Npupoabl, (OPMUPOBAHUSA
(GYHKIIMOHATBLHOM TPaMOTHOCTHU, HABBIKOB 3J0pPOBOr0 M Oe3omacHOro obpasa
KHU3HHU, SKOJOTMUECKOT0 MBIIUICHHUS, IICHHOCTHOT'O OTHOILIEHUS K YKUBOM MPHUPO/IE
U YEJIOBEKY.

Bonbiioe 3HaueHrne OMOJIOTUS UMEET TAKXKE JUIsl PELIEHHs] BOCTIUTATENbHBIX U
pa3BUBAIOIIMX  3aJad  CpeiHero  obmero  oOpa3oBaHMs, COLHMAIM3ALUU
oOydaromuxcs. M3ydenune 6uonorun odecrednBaeT ycaoBHs i GOPMUPOBAHUS
UHTEIJICKTYalIbHBIX, KOMMYHUKAIIMOHHBIX ¥  HWH(OPMALMOHHBIX  HAaBBIKOB,
ACTETUYECKON KYJBTYphl, CIOCOOCTBYET MHTErpallid OMOJOTMYECKUX 3HAHUH C
IPEICTaBICHUSAMH U3 APYTUX YYEOHBIX IPEIMETOB, B YaCTHOCTH, (PU3NKH, XUMHUU
u reorpapuu. Ha3BaHHBIE NOJIOKEHUS O IpeIHA3HAYEHUM Y4eOHOro IMpeameTra
«buonorus» cocTaBUJIM OCHOBY [UIsl ONPENENICHUS MOJIXOJ0B K OTOOpY U
CTPYKTYpPUPOBAHHUIO €r0 COJAEpXKaHUs, MPEACTABIEHHOTO B Mporpamme IO
OHOJIOTHH.

OTtb0p conepxanus ydyebHOoro mpeamera «buonorus» Ha 0a30BOM YpOBHE
OCYIIECTBJIEH C MO3ULUN KyJIbTypOCOOOpPa3HOrO IMOAXO0/a, B COOTBETCTBUU C
KOTOPBIM OOYyYaloluecs: TOJDKHbI OCBOMTH 3HAHHMSI W YMEHUS, 3HAUUMBbIEC IJif
dopMupoBaHus OOIIed KyJIbTYphl, ONPEIENSIONINE aJeKBAaTHOE IOBEICHUE
yesJoBeKa B OKpY’Karolleld MPUPOJHOM cpejie, BOCTpeOOBaHHBIE B MOBCEIHEBHOM
KU3HU U TpaKTUUecKou aestenbHOCTH. Ocoboe MECTO B 3TOM CHCTEME 3HAHUM
3aHUMAIOT 3JIEMEHTHI COJIepKaHMsl, KOTOPbIE CIy>KaT OCHOBOM Uit ()OPMUPOBAHHUS
IPEACTABICHUM O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MHUpa U
HEHHOCTHBIX  OPUEHTAIUSX  JIMYHOCTH, CIIOCOOCTBYIONIMX  TyMaHHU3alHUU
OMOJOTMYECKOro 00pa3oBaHUsl.

CTpyKTypupoBaHHE COAEp)KaHUS y4yeOHOro Marepuaja B Mporpamme IO
OMOJIOTHMHM OCYIIECTBICHO € YYE€TOM NPUOPUTETHOTO 3HAUYEHHS 3HAHUM 00
OTJIMYUTETBbHBIX OCOOEHHOCTAX KUBOM MPUPOABI, O €€ YPOBHEBOM OpraHU3aluu U
HBOJIIOLIMU. B COOTBETCTBUM C 3TUM B CTPYKType yueOHOoro npeamera «buonorus»
BBIJIEJICHBI CIIEAYIOIINE COJEpKaTeNbHble TUHUU: «buonorus kak Hayka. MeTosl
Hay4yHOro nosHaHus», «Kietka xak Ouosnoruueckas cucrema», «OpraHusMm Kak



Oouonoruueckas cucreMa», «CucreMa M MHOToOOpa3ne OpPraHUuYECKOTO MHUPAY,
«OBOJIOLMS KUBOU NPUPOJB», « IKOCUCTEMBI U IPUCYILUE UM 3aKOHOMEPHOCTH.

[lenp u3ydenuss ydeOHoro mpenmera «buomorus» Ha 0a30BOM YPOBHE —
OBJlaJicHHe  OOyYaroUIMMHUCA 3HAHUAMH O  CTPYKTYPHO-(PYHKIHMOHAIBHOU
OpraHu3allMi >KUBBIX CHCTEM pPAa3HOrO paHra U MNpuoOpeTeHue YyMEHUU
UCIIOJIb30BaTh ATH 3HAHUS JJII TPAMOTHBIX JEHCTBUH B OTHOUICHHMH OOBEKTOB
KUBOU MPUPOABI M PEIICHUS] Pa3IMYHbIX KU3HEHHBIX MPOOIIEM.

JocTikeHue uenu usyudeHus ydeOHoro mpenmera «buosorus» Ha 0a30BoM
YpOBHE 00€CIIEUMBAETCS PEIICHUEM CIEAYIOIIMX 3a]1ay:

OCBOCHHE OOYYaIOIIMMHCS CUCTEMBI 3HAHUW O OMOJOTMYECKUX TEOPHUSX,
YUYECHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPAaBUIIAX, CIyKaIIUX OCHOBOU
s (popMHpOBaHUS TMPEACTABICHUI O €CTECTBEHHO-HAYYHON KapTUHE MHpa, O
METO/IaX HAYYHOIO MO3HAHMS, CTPOEHUU, MHOTOOOpa3ul U OCOOCHHOCTSX >KUBBIX
CHCTEM Pa3HOTO YPOBHSI OpTraHU3alliH, BBIJAIOIINXCS OTKPBITHSIX U COBPEMEHHBIX
UCCJIEIOBaHUIX B OMOJIOTUY;

dopMupoBaHue y OOYYarOIIMXCS MO3HABATEIbHBIX, MHTEJUIEKTYalbHBIX U
TBOPYECKUX CIOCOOHOCTEW B MpoOliecCEe aHalIW3a JAHHBIX O MyTSIX pa3BUTUS B
OMOJIOTMM HAy4YHBIX B3IVISIIOB, WJEH W TOJAXOJOB K M3YyUYEHUIO JKUBBIX CHUCTEM
Pa3HOTO YPOBHS OpraHU3alNy;

CTaHOBJIEHHME Yy oOOyvarommuxcsa oOmeil KyJabTyphl, (YyHKIIMOHAIHHON
IPaMOTHOCTH, Pa3BUTHE YMEHUN OOBSCHATH U OLEHUBATH SIBICHUS OKPY KAIOIIETO
MHpa XKWBOW MPUPOABI HA OCHOBAHMM 3HAHUN W ONBITA, IOJYYEHHBIX MpHU
U3y4YeHUU OHOJIOTUY;

dbopmupoBaHue Yy OOy4YalOMIMXCA YMEHHM WUIIOCTPUPOBATh 3HAUYCHHE
OMOJIOTMUECKUX 3HAHUM B MPAKTUUYECKOM JEATEIbHOCTH YEJIOBEKa, Pa3BUTUU
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUN U arpoOMOTEXHOJIOTUH;

BOCIIUTaHUE YOEKIEHHOCTH B BO3MOKHOCTH TO3HAHUSI YEJIIOBEKOM >KHUBOM
IPUPOBI, HEOOXOAUMOCTH OEPEKHOr0 OTHOIICHHS K HEel, COOJIIOIEHUS STUYECKHUX
HOPM IIpU MIPOBEICHUHN OMOJIOTMYECKUX HCCIIEI0BaHU;

OCO3HAHHE IIEHHOCTHM OWOJOTMYECKHX 3HAHUW Ji TOBBIMICHUS YPOBHSA
HKOJIOTUYECKOM KYJIBTYPHI, A1 (POPMUPOBAHHSI HAYYHOTO MUPOBO33PEHUS;

MIPUMEHEHHUE MPUOOPETEHHBIX 3HAHUM U YMEHUM B MOBCETHEBHOM KU3HU ISl
OLIEHKH ITOCJEACTBUN CBOEH JIEATEIIBHOCTH IO OTHOLICHHIO K OKPYKAIOIIEH cpere,
COOCTBEHHOMY 370pOBBIO, OOOCHOBaHHE W COOJIOJEHHE Mep NpPOPUIAKTUKU
3a00J1eBaHUM.

B cucreme cpeanero obmiero ob6pazoBanus «buonorus», uzydaemasi Ha
0a30BOM YpOBHE, SIBIISIETCSI O0s3aTENbHBIM YUE€OHBIM MPEIMETOM, BXOISAIIUM B
COCTaB MpeaIMeTHOM 00nacTu « EcTecTBeHHO-HAYyYHbIE TTPEAMEThI.



Jlst m3ydenust 6noaoruy Ha 6a30BOM yPOBHE CPEHETO 001Iero 00pa3oBaHus
otBoauTCs 68 vacoB: B 10 knacce — 34 yaca (1 gac B Henemto), B 11 kmacce — 34
yaca (1 gac B Hegento).



COJAEPKAHUE OBYUYEHUA
10 KJTACC

Tema 1. buoJsiorus Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTMH C OOIIECTBEHHBIMHU, TEXHUYECKUMHU U
JIPYTUMHU €CTECTBEHHBIMM HayKaMu, (puiiocopueit, STUKON, 3CTETUKON U MPABOM.
Ponr Ouonoruu B (QOpMUpPOBAHMM COBPEMEHHOW HAy4YHOW KapTUHBI MHUpA.
Cucrema OMOJIOTUYECKUX HAYK.

MeTopI MO3HAHUS KUBOM MPUPOABI (HAOIIOACHHE, SKCIIEPUMEHT, OMMCAHUE,
U3MepeHue, KiaacCU(pUKalMs, MOJAEIUpPOBaHUE, CTaTUCTHYecKas o00padoTka
JTAHHBIX ).

JdemMoHcTpanum:

[Toptpersr: Y. lapsun, I'. Menaens, H. K. Konbros, [Ix. Yorcon u ®@. Kpuk.

Tabmuibl 1 cxeMbl: «MeTOo bl TO3HAHUS JKUBOU TPUPOIBD.

JlaGopaTopHble U MpaKTHYECKHEe PadOThI:

[Ipaktuueckass padora Ne 1. «lcnonb3oBaHuE pa3nUYHBIX METOAOB IPHU
U3YUYEHUU OMOJIOTUYECKUX 00BEKTOBY.

Tema 2. ’KuBble cucTeMbl U HX OPraHM3aLMS.

JKuBblie cuctembl (OMOCUCTEMBI) Kak MpeAMET u3ydeHus: ononaorun. Otanuue
YKUBBIX CUCTEM OT HEOPTaHUYECKOU MPUPOIBI.

CpoiicTBa OMOCHCTEM U MX pa3HOO0Opa3ue. YpOBHU OpraHU3alMU OMOCHCTEM:
MOJIEKYJISIDHBIM, KJIETOYHBIM, TKAHEBBIM, OPraHU3MEHHBIH, MOMYJIALUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTEOIIEHOTUYECKHIA ), OMOC(EepHBIT.

JdemoncTpanuu:

Tabnuubl u cxeMbl: «OCHOBHBIE TPU3HAKU >KU3HW», «YPOBHU OpraHU3alluu
YKUBOW IPUPOABD).

Oo6opynoBanue: moaenb MoJiekyibl JJHK.

Tema 3. XumMHu4ecKHil COCTAB H CTPOCHHE KJIETKH.

XHUMUYECKUM COCTaB KIETKM. XUMHUYECKHUE DIIEMEHTBI: MAaKpO3JIEMEHTHI,
MHUKpPO3JIEMEHThL. Boia 1 MUHEpaIbHbIE BELIECTBA.

@OyHKIMU BOABI M MHUHEPAIBHBIX BelIlecTB B KieTke. llomnep:kanue
OCMOTHYECKOro OanaHca.

benku. CoctaB u cTpoeHre OenKOB. AMHUHOKHUCIOTBI — MOHOMEpPHI OEIKOB.
He3amenumble 1 3aMEHUMbIE aMUHOKHUCIOTHI. AMUHOKUCIIOTHBIA COCTaB. Y pOBHU
CTPYKTYphl ~O€JIKOBOM MOJIEKYyJbl (IIepBUYHAs, BTOpUYHAs, TpPETHYHAs U
YeTBepTUYHAsl CTPYKTypa). XHUMHUYECKHME CcBoHcTBa OenkoB. buonormueckue
byHKIIUM OETIKOB.



®depmentsl — Owuonormdyeckue Karanm3aTtopbl. CTpoenue (QepmeHTa:
aKTUBHBIM I1EHTp, cyOcTpaTHas cnenudpuuHocts. KodepmeHnTsl. ButaMuHbl.
OTnuuust GepMEHTOB OT HEOPTraHUYECKUX KAaTaIN3aTOPOB.

VYraeBoasl: MoHOcaxapuabl  (TJIIOKO3a, pubo3a ©  Je30KCUpud03a),
aucaxapujibl - (caxaposa, JaKTO3a) U ToJMcaxapuibl (Kpaxmall, TJIUKOIeH,
HesuToa03a). buonornueckue GyHKIUU yTIeBOIOB.

Jlumunel: Tpurauuepuasl, Qochomunuasl, crepounsl. [ uapodUIBHO-
ruapodoOHble  cBoiicTBa. buomornueckue ¢Gynkuuu aunuaoB. CpaBHeHHe
YTJIEBOJIOB, OEJIKOB Y JIMIUI0B KaK UCTOYHUKOB YHEPTHUHU.

HykneunoBesie xkucnotrsl: JHK u PHK. Hykineoruasl — MOHOMEpHI
HykJIenHOBBIX kucnoT. Ctpoenne u Qynkuuu JJHK. Ctpoenne u ¢pynkiuu PHK.
Buast PHK. AT®: ctpoenue u pyHKIINN.

[{utonorus — Hayka o kietke. Kiietounas teopus — mpuMep B3aMMOIEUCTBUS
ujei 1 pakToB B HAYYHOM MMO3HAHUH. MeTObl U3yUeHUs KIIETKH.

Knerka kak menoctHas >kuBasg cuctema. OOmIMe TMNPU3HAKH KIETOK:
3aMKHyTasi HapykHas memOpana, monekyinbsl JIHK kak renermyeckuii ammapar,
CUCTEeMa CHHTe3a Oerka.

Tunel KJIETOK: JyKapuoTHueckas W mpokapuotruyeckas. OcoOeHHOCTH
CTpOEHHUs MpoKapuoTuueckor kietku. Kierounas crenka Oakrepuit. CTpoeHue
YKApUOTUYECKOW KIIETKM. OCHOBHBIE OTIWYUSA PACTUTEIBHOM, >XUBOTHOU U
IrpUOHON KIIETKH.

[IoBEpXHOCTHBIE CTPYKTYpbI KJIETOK — KJIETOYHAs CTEHKA, IIIMKOKAIUKC, UX
dbyukiuu. [nasmatnyeckas memOpana, e€ cBoiictBa u ¢pyHkiuu. [{uromnnasma u eé
opranounbl. OnHomeMOpaHHbie opraHounabl kieTku: JIIC, anmapar ['onbmxu,
au30CcOMBl.  [loyaBTOHOMHBIE OpPraHOWIBl KIIETKHM: MHUTOXOHIPHUH, ILJIACTHJBI.
[Tpoucxoxaenne MUTOXOHApUA W miacTua. Buasl muactua. HememOpanubie
OpraHOMWJbl KJETKH: PpHUOOCOMBI, KIETOUYHBIA LEHTP, LEHTPUOIH, PECHUYKH,
KryTUKA. OyHKIIMU OPraHOMI0B KIETKU. BKiItoueHus .

SAnpo — perynaropHslil neHTp kietku. CTpoeHue siapa: siaepHas 0005104Ka,
KapHOoIUIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCIIOPT BELIECTB B KIIETKE.

JdemoncTpanuu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIBann, M. llneiinen, P. Bupxos, JIx.
Yorcon, ®. Kpuk, M. Yunkunc, P. ®panxnun, K. M. bap.

Juarpammel:  «PacripeneneHne XUMHUYECKUX OJJEMEHTOB B HEXKHMBOM
npupoze», «PacrpeneneHne XuMUIECKUX 3JIEMEHTOB B dKUBOU IIPUPOAEY.

Tabmuubl n cxembl: «llepuognyeckass TabiauIa XUMHUYECKUX DJIEMEHTOBY,
«CTpoeHure MoJIeKyJibl BOJb», «bruocunTes 0enka», « CTpoeHue MoJIeKyJibl OenKay,
«Ctpoenue ¢pepmentay, «Hyknennosbie kuciotel. JJHK», «Ctpoenne momnekybt



AT®», «CTpoeHne 3yKapuoTHYECKOW KIETKN», «CTpoeHue KXUBOTHOW KIETKW»,
«CTpoeHue pacTUTEIbHOM KIETKN», «CTpOEHHE MPOKAPUOTUYECKON KIETKU,
«CTtpoeHue sipa KIEeTKN», « Y TIeBOAbDY, «JIMIuasD.

O6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyJIOBaHUE MJi MPOBEACHHUS
HAOJIOICHUM, H3MEPEHHH, SKCIEPUMEHTOB, MHUKPOIpENnaparbl pPAaCTUTEIbHBIX,
KUBOTHBIX U OaKTEPUATBHBIX KIIETOK.

JlabopaTtopHble U NpakTHYecKHe PadoThI:

JlabopatopHas pabora Ne 1. «M3ydeHue KaTaIUTUYECKOW aKTHUBHOCTU
dbepMeHTOB (Ha MpUMEpPE aMujIa3bl WU KaTalla3bl)y.

JlabopatopHas pabora Ne 2. «M3yueHue cCTpoeHUs KIETOK pPACTECHUI,
KUBOTHBIX W OaKTepHil MOJI MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIpenaparax U ux
OIHCAHUE.

Tema 4. ’KuznenesiTeJLHOCTL KJIETKH.

OOMeH BeIIeCTB, WU MeTa00Iu3M. ACCUMUIIALMS (TIIAaCTUYECKUIT OOMEH) U
JTUCCUMUJTISINSA (SHEPTeTUUECKHii OOMEH) — JIB€ CTOPOHBI €IMHOrO IIpoliecca
MeTabonm3ma. Ponb 3aKOHOB COXpaHEHHWS BEIIECTB W DHEPTUM B TMOHUMAaHUU
MeTabonu3ma.

Tumnbel oOMeHa BeliecTB: aBTOTPpO(dHBIN U rerepoTpodHbiii. Ponbk dhepMeHTOB
B 0OMEHE BEIIECTB U MPEBPAILEHUN SYHEPTUU B KIIETKE.

®dotocunre3. CBetoBas u TemMHOBass (a3pl (orocunrTeza. Peakuun
doTtocunteza. DpdexTuBHOCTh PoTOCHHTE3a. 3HAUEHUE (HOTOCHHTE3A ISl JKU3HU
Ha 3emuie. Biausinue ycnoBuiil cpenibl Ha (DOTOCHHTE3 U CIIOCOOBI MOBBIIICHUS €r0
MPOJYKTUBHOCTHU Y KYJIbTYPHBIX PACTEHUI.

XeMOoCHHTe3. XEeMOCUHTE3UpYIole OakTepuu. 3HaYEHUE XEMOCUHTE3a IS
KU3HH Ha 3eMIIe.

DHepreTruecknii oOMeH B KieTke. PaciierniieHue BemecTB, BBIJCICHHUE U
aKKyMYJUPOBAaHHE DSHEPrud B KJIETKE. OTambl HSHEPreTUYECKOro oOMeHa.
['mukonu3. bpoxenue u ero Buibl. KuciopoaHoe OKHCIIEHHE, WU KIETOYHOE
JIbIXaHUE. OkucnuTenbHOE dbochopunupoBaHue. OddekTuBHOCTD
HHEPreTUYECKOTro OOMeHa.

Peakiun martpuunoro cunre3a. [‘enernueckas wunpopmanus u JHK.
Peanuzanusi renernueckoil wHGoOpMalMU B KIETKe. | €HETHYECKUM KOJ U €ro
cBoiictBa. Tpanckpunius — matpuuHblii cuate3 PHK. Tpancnsuus — 6nocunTes
Oenka. Ortambl TpaHchsanuu. KoawpoBanue aMuHOKUCTOT. Pombs pubocom B
OouocuHTe3e Oemka.

Hexnerounsle ¢hopmbl )Ku3HU — BUpYChl. cTopus oTkpeiTus Bupycos (/. U.
WBanoBckuit). OCOOEHHOCTH CTPOECHHMS M JKM3HEHHOIO LHKJIa BHUPYCOB.
bakrepuodaru. bonesnu pacTteHuid, >XKMBOTHBIX M YEJIOBEKa, BbI3bIBAEMbIC
Bupycamu. Bupyc mmmynoneduuura yenoseka (BHUY) — Bo36ynutens CIIM/a.



OOpatHast ~ TpaHCKpuWIIUs, peBepraza u  uHTerpaza. lIpodwumakrrka
pacnpocTpaHEHUsI BUPYCHBIX 3a00JICBAHMIA.

JdemMoHcTpanuu:

[Toptpetsl: H. K. Konsuos, /. . MBanosckuii, K. A. Tumupsses.

Tabmuubl U cxembl: «Tunbel nutanusy, «Meradoauzm», «MUTOXOHAPUSD,
«OHepreTnyeckuii oOMen», «Xioportacty, «Dotocunres», «Ctpoenue JIHK,
«Ctpoenue u QpyHKITMOHUpPOBaHUE TeHa», «CuHTE3 Oenkay, «['eHeTnaeckuit Komy,
«Bupycw», «bakrepuodarn», «CtpoeHue u xku3HeHHBIM 1uki Bupyca CITIN/la,
oaktepuodaray, «Permmukarus JJTHK».

Oo6opynoBanue: moxaenu-anmnkauuu «Yasoenue [IHK u Tpanckpumnuumsy,
«buocuntes 6enkay, «CTpoeHHe KISTKN», MOJeib cTpyKTypbl JTHK.

Tema S. PasmMHoOXKeHHe M HHAUBUAYAIbHOE Pa3BUTHE OPraHU3MOB.

KierouHblii 1IMKI, WM >KU3HEHHBIM 1Mk KieTku. MHTepdaza u MuUTO3.
[Ipoueccrl, mpoTekaromue B UHTepdaze. Perumkanusa — peakuus MaTPUYHOTO
cunteda JIHK. Ctpoenme xpomocom. XpOMOCOMHBIII HabOp — KapUOTHIL
JlumionaHeIi W TalJIOMIHBIA ~ XPOMOCOMHBIE  HAOOpBL.  XPOMATHIBI.
[{utonoruyeckue OCHOBBI PA3MHOKEHHSI M  WHIUBHUAYAJIBHOTO  Pa3BUTHUSA
OpPraHU3MOB.

Henenue knetkn — muto3. Craguu mutosza. IIpoueccsl, nmpoucxonsime Ha
Pa3HbIX CTAAUIX MUTO3a. BHOJIOrMYECKU CMBICT MUTO3A.

[Iporpammupyemasi TuGeb KJIETKA — aromnTo3.

dopMbI pa3MHOXKEHHSI OPraHU3MOB: Oecrioyioe U nosioBoe. Bunbl 6ecrnosnoro
Pa3MHOXKEHUA: [JIEJICHHE HAABOE, IIOYKOBAaHME OJHO- W MHOTIOKJIETOYHBIX,
cropooOpa3zoBaHue, BEreTaTUBHOE pa3MHOXeHue. VIcKyccTBEeHHOE KIIOHHMPOBAaHUE
OPTaHU3MOB, €r0 3HAYEHHUE JJISI CEJIEKIUU.

[TomoBoe pa3MHOKEHHE, €T0 OTINYHSI OT OECTIOJIOTO.

Meiio3. Craguu meio3a. IIpomecchl, MpoOUCXOSIIME HA CTaausIX Meno3a.
[ToBenenne xpomocoM B MeHo3e. KpoccuHrorep. bBHOJIOTMYECKUI CMBICT H
3HA4YEHUE MEHo03a.

["ameTorenes — mporecc 0Opa3oBaHUS TOJOBBIX KJIETOK y IKHBOTHBIX.
[TonoBbie kene3bl: CeMEHHWKH U SUYHUKUA. OOpa3oBaHHWE W PA3BUTHE TOJIOBBIX
KJIETOK — TaMmeT (CrepMaro30ui, SIMIEKIeTKa) — CHepMaToreHe3 M OBOIEHES.
Oco0eHHOCTH CTpOEHUSI SAMIIEKIETOK W crepMaro3ouaoB. OIioJ0TBOpEHUE.
[Taprenorenes.

WunuBunyanpHOoe pa3BuThHe (OHTOTEHE3). OMOpPHOHANIBHOE  Pa3BUTHE
(amOpuorenes). DTanbl SMOPUOHAIBHOTO PA3BUTHSL Y TMO3BOHOYHBIX JKUBOTHBIX:
npobienue, ractpysiius, opraHorene3. IloctamOpuonanbHOEe pazButhe. TuIbI
NOCTAIMOPHUOHAIBHOTO PAa3BUTHS: MpsMoe, Hempsimoe (JIMYMHOYHOE). BrnusHue



Cpelbl Ha pa3BUTHE OPraHU3MOB, (PAKTOPBI, CIOCOOHBIE BBHI3BIBATH BPOXKIEHHBIC
YpOJICTBa.

Poct n pasButue pacteHuil. OHTOreHe3 IBETKOBOTO PACTEHHS: CTPOCHHUE
CEMEHH, CTaJNU Pa3BUTHSI.

JdemoHncTpanuu:

Tabmumpt 1 cxembl: «DOpMbl pa3MHOXKEHUS OpPraHU3MOBY», «JIBoitHOE
OIUIOAOTBOPEHUE y LBETKOBBIX pacTeHuil», «BereraruBHOe pa3MHOKEHHE
pacteHui», «Jlenenne xknetku Oaktepuit», «CTpOEHHE TMOJOBBIX KIETOKY,
«Ctpoenne xpomocoMbl», «Knerounsrii mukim», «Pernmukamus JHK», «Mutos»,
«Menos», «IIpsimoe u HenpsaMoe pa3BUTHEY, «I aMETOTeHE3 Yy MIIEKOIUTAIOIIUX U
YeJnoBeKay, « OCHOBHBIE CTaIMA OHTOTE€HE3A).

ObopynoBanue: MHKPOCKOII, MUKpOIpenapaThbl «CriepMaTo301,1bl
MJIEKOIIUTAIOLIETO», «SHIIEKIeTKa MIIEKONMUTAOWEro», «KapnoknHes B KieTKax
KOpEelIKa JIyKa», MarHuTHAas MOJEJb-alUInKauus «/leaeHue KIeTKu», MOJEIb
JHK, monens Metada3Hoi XpOMOCOMBI.

JlabopaTopHble U NpakTHYecKHe PadoThI:

Jlabopatopuas pabora Ne 3. «HaOmromenwe MHTO3a B KIIETKaX KOHYHMKA
KOpEIIKa JIyKa Ha TOTOBBIX MUKPOITPENapaTax».

JlabopaTtopHas pabora Ne 4. «/3ydeHuwe cTpoeHHS TOJIOBBIX KIJIETOK Ha
TOTOBBIX MUKpOIIpEnapaTaxy.

Tema 6. HacjieCTBEHHOCTh U M3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun renetuku. Mlctopus pazButus reHeTuku. Poibs nuronoruu
U OMOpPUOJIOTUU B CTAaHOBJICHHM Te€HETUKH. Bkiaa poccuiickux u 3apyOeiKHBIX
y4€HBIX B pa3BUTUE TEHETUKU. MeToapl TeHeTUKU (TruOpUI0IOTHUYECKU,
LIUTOT€HETUYECKHUI, MOJEKYISIPHO-TreHEeTUUeCKUil). (OCHOBHBIE TI'€HETUYECKUE
NOHATHUS. | 'eHeTnyecKasi CHUMBOJIMKA, HCIIOJIb3yEMas B CXEMax CKpEIIMBaHUM.

3aKOHOMEpPHOCTH HAacJIeI0BaHUsl MPU3HAKOB, YCTaHOBIICHHbIE I'. Menaenem.
MoHorubpuaHoe CKpellMBaHue. 3aKOH €JAMHO0Opa3usi TUOpPUIIOB TEPBOTO
nokosieHus. IIpaBwiio JOMHHMpOBaHMs. 3aKOH pACUICIUIEHHS [PU3HAKOB.
['unoresa ynctoTsl rameT. [loHOE 1 HEMOJIHOE TOMUHUPOBAHHUE.

JurubpugHoe  CKpeliMBaHME. 3aKOH  HE3aBUCHUMOTO  HACJIEJOBAHMS
npu3HakoB.  LluToreHeTnueckue - OCHOBBI ~ JUTHOPUIHOTO  CKPEIIMBAHUS.
AHanm3upytolee ckpeupanue. Menonp30BaHne aHATU3UPYIOLIETO CKPEIMBAHUS
JUTSI OTIPEICIICHUSI TEHOTHIA OCOOH.

CueruieHHoe HacienoBaHue npusHakoB. PabGora T. Moprana 1o
CLEIUICHHOMY HACJIEOBAHHIO T€HOB. HapyIieHue cuerieHns: TeHOB B PE3YJIbTaTe
KPOCCHHI'OBEpA.

XpoOMOCOMHas TEOPUS HACIEICTBEHHOCTH. | €eHETUUECKHE KAPTHI.



['enetuka mosia. XpoMOCOMHOE ONpeAesieHUE Moyia. AyTOCOMBI U TMOJOBBIC
XpoMocoMbl. ['oMoramerHeie W rereporaMeTHble opraHus3Mbl. HacnegoBanue
MIPU3HAKOB, CLIEMJIEHHBIX C MOJIOM.

N3mMeHunBOCTh. BHIbl ”3MEHYMBOCTHU: HEHACJIEICTBEHHAS] U HACJIEACTBEHHAS.
Ponp  cpempl B HEHACIENCTBEHHOM  HM3MEHUYMBOCTH.  XapaKTEPUCTUKA
MO (PUKAIIMOHHON U3MEHUYUBOCTH. BaprallMoHHbIN psifl M BapHallMOHHAs KPUBas.
Hopma peakuuu mpusHaka. KoJIM4eCTBEHHBIE M KAYECTBEHHBIEC ITPU3HAKU U UX
HOpMa peakiuu. CBoicTBa MOAUPUKAIUOHHON N3MEHYUBOCTH.

HacneactBeHHasi, wiM TeHOTHUIMYECKas, W3MeHUYMBOCTh. KomOuHaTHBHas
W3MEHYUBOCTh. Melo3 W TMOJIOBOM MpolecC — OCHOBAa KOMOMHATHUBHOMU
U3MEeHUYMBOCTA. MyTarmoHHasi "3MeHUIUBOCTh. Kimaccudukanus MmyTamuii: TeHHBIC,
XpOMOCOMHbBIE, TeHOMHBIE. HacToTa U MPUYMHBI MyTaluii. MyTareHHble (aKTOpHI.
3aKOH TOMOJIOTMYECKHUX PAJIOB B HaclieACTBeHHON n3MeHnunBoctu H. 1. BaBuiosa.

BHesinepHas HaclieICTBEHHOCTh U U3MEHYUBOCTb.

['enetuka 4yenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOAbl T€HETUKU
YeJIOBEKA: T€HEAIOrHYSCKUM, OJIM3HEI[OBEIN, [IMTOT€HETHUECKUM, OMOXUMHYIECKHIA,
MOJIEKYJISIPHO-T€HETUYECKHM. CoBpemeHHOE ONpPEAEIEHNE TEHOTHUIIA!
MIOJTHOTEHOMHOE CEKBEHUPOBAHUE, '€HOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIbIO
[111P-ananu3a. HacneacTtBennbie 3a0ojieBaHUs 4YeJIOBEKa: TI'€HHBIC OOJIC3HH,
OOJIE3HN C HACJIEACTBEHHOW MPEAPaCHoIOKEHHOCTHIO, XPOMOCOMHBIE OOJIE3HHU.
Comartnueckue H TreHepaThBHble MyTanud. CTBOJOBbIE KIETKU. [IpuHUHIBI
310pOBOT0 00pa3a >KU3HH, JUATHOCTUKH, MPOPUIAKTUKHN U JICUCHUS] TeHETHUYECKUX
OoJsie3Hel. MeauKko-reHeTHYeCKoe KOHCYJIbTUPOBAaHME. 3HAYEHHUE MEIUIIMHCKOU
TEHETHKHU B MIPEAOTBPALICHUH U JICUEHUU TeHETHUECKUX 3a00JI€BaHUN YEIOBEKa.

JdemMoHcTpanuu:

[Toptpetsl: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B.
Tumodeen-Pecosckuii, H. V1. BaBuiios.

Tabmuubt u  cxembl:  «MOHOTHOPUAHOE  CKpEIIMBAaHHME UM €ro
[UTOTE€HETUYECKAasE OCHOBa», «3aKOH pACIICIUICHUS W €ro IHUTOreHETHYeCKas
OCHOBa», «3aKOH  YHCTOTHI  TameT», «JlurmOpuaHOe  CKpeIIMBaHUEY,
«uTonornueckue OCHOBBI TUTHOPUTHOTO CKpELLUBAHUAY, «Meiio3y,
«B3auMoencTBUE  AJUICNIBHBIX TE€HOB», «l'eHeTnueckue KapThl PACTECHUH,
KUBOTHBIX W 4eEJIOBEKa», «['eHeTmka mona», «3aKOHOMEPHOCTH HACIEHOBAHUS,
CLHEIUIEHHOrO C mnosiom», «Kapuotumbel YenoBeka MW KUBOTHBIX», «Bumsl
U3MEHUYMBOCTH», «MoaudukanroHHas W3MEHYHBOCTH», «HacmemoBanue pesyc-
bakTopay, «I'eHeTHKa rpynn KpoBu», « MyTallmoHHAsE U3MEHYHUBOCTHY.

O6opynoBanue: MoAENU-ANIIIUKAIMK «MOHOTHOPUIHOE CKpELIUBAHUE,
«HenonHoe nmoMuHHMpoBaHue», «JuruOpuaHoe ckpemuBaHue», «llepexpécr



XpOMOCOM», MHKpPOCKON M MuUKpompemnapar «Jpo3zoduna» (Hopma, MyTanuu
(dbOopMBI KPBUTBEB M OKPACKH Tela), Tepoapuii «['opox moCceBHOI.

JlabopaTtopHble U npakTHYecKHe PadoThI:

JlabopaTtopHas pabota Ne 5. «/3ydyeHue pe3yiabTaTOB MOHOTHMOPUAHOTO U
JUTHOPUIHOTO CKPEIUBaHUS Y IPO30(HIIbl HA TOTOBBIX MUKpPOIIpEenapaTaxy.

JlabopaTtopHas pabora Ne 6. «3ydyenne MoaupUKAITMOHHOW U3MEHUYUBOCTH,
MMOCTPOCHHUE BAPUALIMOHHOTO PSAJla U BAPUALIMOHHOM KPUBOW.

JlabopaTtopHas pabora Ne 7. «AHanu3 MyTauuid y Jpo30(puiabl Ha TOTOBBIX
MHUKPOIIPENapaTax».

[Ipaktuueckass pabora Ne 2. «CocTaBieHHME U aHAIM3 POAOCIOBHBIX
YEJI0BEKa.

Tema 7. Cenekuusi opranuzmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuus Kak HayKa M MPOLECC. 3apOKICHHUE CENEKUUH U JIOMECTUKALMS.
VYuenne H. . BaBumoBa o0 1ieHTpax TMPOUCXOXKJICHUS U MHOIroo0Opasus
KYJbTYpHBIX pacTeHui. LIeHTphl MPOUCXOKIEHUS JOMAIIHUX XKUBOTHBIX. CopT,
I0pOJ1a, ITAMM.

CoBpeMeHHbIE METOMIbI celeKIuu. MaccoBbli M1 HHAUBUAYAJIbHBIA OTOOPHI B
CEJIEKIIMM pPAcTEHWH M KUBOTHBIX. OIlleHKa 53KcTepbepa. biIM3kopoACTBEHHOE
ckpeuBanue — HUHOpuauHr. Ywucras nuHug. CKpelMBaHUE YMCTHIX JIMHUU.
['eteposuc, wnu rudpunHas cuna. HepoacTBeHHOE CKpelMBaHUE — ayTOPUIUHT.
OtnanénHass rtubpunmzauus u e€ ycnexu. VCKycCTBEHHBIM MyTareHes u
MOJIyYCHUE TIOJNUIUIONAOB. JIOCTMKEHUA CENEKUMU PpPACTCHUH, KUBOTHBIX U
MHUKPOOPTraHU3MOB.

buoTtexHONOrUs Kak OTpacib NpPOW3BOACTBA. ['€HHAs WH)KEHEpHUs. OTambl
co3manus pexomOunantHo JIHK wu Tpancrenneix opranusmoB. Kierounas
nHKeHepus. Kilerounbie KyJbTypel. MUKPOKIOHAIBHOE PA3MHOKEHHUE PACTEHUM.
KiloHnpoBaHWE BBICOKONPOAYKTHUBHBIX CENBCKOXO3AMCTBEHHBIX OpPTraHU3MOB.

DKojoruyeckue W dthueckue  mpobimembl. MO —  reHeTu4ecku
MOAU(DUITUPOBAHHBIC OPTAHU3MBI.
JemoHcTpanuu:

[Toptpersr: H. M. BaBunos, . B. Muuypun, I'. JI. Kapneuenko, M. @.
HNBaHoB.

Tabnuiel u cxeMbl: kKapTta «lIeHTpbl MPOMCXOXKACHUS W MHOT000pasus
KYJbTYpPHBIX pacTeHui», «Ilopoasl TOMAaNIHUX KUBOTHBIX», «CopTa KyJbTYpPHBIX
pactenuiy, «OtnanéaHas rudpunuzaus», «Paboter akanemuka M. @. MBanosay,
«Ilomumnonaus», «OObEKTHl OuoTexHONOTUM», «KJeTouHbIe KYJIBTYpPHl U
KJIOHUpOBaHue», «k KOHCTpyHpoBaHKE U IEPEHOC T€HOB, XPOMOCOM.

O6opynoBaHue: MYJISKH TUIOJIOB M KOPHETIOAOB AUKUX (DOPM U KYJIBTYPHBIX
COpPTOB pacTeHuil, repdbapuii «CenbCKOX035UCTBEHHBIC PACTCHUS.



JlabopaTtopHblie U NpakTHYecKHe PadoThI:

Okckypeust «OCHOBHbIE METOJBI M JOCTH)KEHHSI CEJEKLMH PAcTEeHUH M
YKUBOTHBIX (Ha CEJIEKLMOHHYIO CTaHLUIO, IUIEMEHHYIO bepmy,
COPTOUCIIBITATENbHBIA  y4acTOK, B TEIUIMYHOE XO3SICTBO, J1abOpaTOpHUIO
arpOyHUBEPCUTETA WJIM HAYYHOT'O LIEHTPA)».

11 KJTACC

Tema 1. JBoIrOMOHHASE OHOJIOTHS.

[IpeanocbulkKM BO3HUKHOBEHHUS 3BOJIIOLIMOHHOM TEOPUU. OBOJIOLMOHHAS
Teopust U €€ MecTo B OMOJNOTMU. BiusiHue 3BONIIOIMOHHONW TEOPUU HA PAa3BUTHE
OMOJIOTHH U APYTUX HAYK.

CBuzerensctBa 3BoMONUU. [lameoHTOMOrMYECKHE: IOCIEN0BATEIbHOCTD
NOSIBJICHUS BHUJOB B TMaJICOHTOJIOTHYECKON JIETOMHCH, MEPEXOAHbIE (POPMBIL.
buoreorpaduueckue: cxoacTBo u paznuune GayH u GIop MaTepuKOB U OCTPOBOB.

OMOpHOJIOTMYECKHE: CXOACTBA M pa3iuyus SMOPUOHOB pa3HbIX BUJOB
MO3BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTUYHbBIE, AHAJIOTUYHBIE,
pYIUMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJEKYISIPHO-OMOXUMHUYECKHE: CXOJCTBO
MEXAaHU3MOB HACJEICTBEHHOCTH M OCHOBHBIX META0OJIMYECKUX IyTeH y Bcex
OpPraHU3MOB.

OomonnoHHas Teopuss Y. JlapBunHa. IlpeanochUIKM BO3HUKHOBEHUS
napBuHU3Ma. JIBHKYIME CHIIBI 3BONIONMU BUAOB 1O JlapBuHy (M30BITOYHOE
pPa3MHOXEHUE IPU OTPAHUYEHHOCTH PECYPCOB, HEONpEAEIEHHAsT W3MEHUYUBOCTD,
O60opn0a 3a CyIecTBOBaHKE, €CTECTBEHHBI 0TOOD).

Cunretnueckas Teopust 3Bosouu (CTI) u €€ OCHOBHBIE MOJIOKEHHUS.

MukposBosronus. [Tomynsuus kak eIMHUIA BUIA U 3BOJIFOLUU.

JBuxyue cuibl (hakTopbl) SBONIONUHM BUIOB B MpUpoJe. MyTallMOHHBIH
IpOLEecC W KOMOWHATHBHAs WM3MEHUYMBOCTH. llomynsiMoHHBIE BOJHBI M Apeid
reHoB. M30s1us 1 MUTpanus.

EcrectBennbiit oTOOp — HampaBisoomui  (HakTop SBOMOIUUA. DOPMEI
€CTECTBEHHOT0 0TOOpA.

[Tpucnoco0IeHHOCTh OpPraHU3MOB KAk pe3yJbTaT 3Boonud. [Ipumepsl
IPUCTIOCOOICHUN y OpraHu3MoB. ApoMop(h03bl U UANOATANTALINH.

Bun wu BumooOpazoBanue. Kputepun Buma. OcHOBHbIE  (OpPMBI
BUJ1I000pa30BaHus: reorpaduueckoe, IKOJI0rH4eCcKoe.

MakpoaBononusi. PopMbl  ABONIONUU:  (UIleTUYECKasl, JIMBEpreHTHas,
KOHBEpreHTHas, napauenbHas. HeoOpaTuMocTh 3BOJIONUH.

[TpoucxoxaeHne OT HeCleUHAIM3UPOBAHHBIX NpenkoB. lIporpeccupyromas
crienranu3anvs. AganTuBHAs paavamus.

JdemoncTpanuu:



[Toptpetsi: K. Jlunnen, XK. b. Jlamapk, Y. Jdapsun, B. O. Koanesckuii, K.
M. Bap, 2. I'ekkenb, @. Mromnep, A. H. CeBepiios.

Tabmuibl u cxembl: «Pa3BuTne oprannueckoro Mupa Ha 3emiey, «3apoabInu
MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «®Dopmbl  OOprOBI 32
cymiecTBoBaHue», «EcTecTBeHHBIM 0TOOp», «MHOroo0pasue COpTOB pPaCTCHHI,
«MHuoroobpasue  mopoa  KMBOTHBIX»,  «llomymsmum», — «MyTanmoHHas
U3MEHUYMBOCTH», «Apomopdo3by, «Umnoamantamum», «OOImas aereHepamms»,
«/IBmkymme cunbl dBosonumy», «Kapra-cxema wapmpyrta nyrtemectBus Y.
HapBuna», «bopnba 3a cymiecTBoBaHue», «IIpHUCIOCOOTIEHHOCTh OPraHU3MOBY,
«I"eorpaduueckoe BuA000pa3oBaHue», « IKOJOTHUECKOE BUI000pa30BAHUE).

O06opynoBaHue: KOJUICKIIUS HACEKOMBIX C PAa3IMYHBIMUA THUIIAMH OKPACKH,
Ha0Op IUIOMOB W CeMsiH, KoJuteKiusi «[IpuMepsl 3aluTHBIX MPUCTIOCOOTEHUN Y
KUBOTHBIX», MOJENb «OCHOBHBbIE HAIPABICHUS 3BOJIIOIMNY, 00BEMHAS MOJEIb
«CTpoeHue roJIoBHOr0 MO3ra O3BOHOYHBIX).

buoreorpaduueckas kapra wmupa, Kowiekmus «DopMBI COXpaHHOCTH
MCKOMAEMbIX JKMBOTHBIX M pacTeHuil», wmonaenb anmukanus «llepekpéct
XpoMOCOM», BiaxHble npenapatbl «Pa3Butue Hacekomoro», «Pa3Butue
JATYIIKW», MUKponpenapat «Jpo3zodpuna» (Hopma, MyTarud (GOpMbl KPbUILEB U
OKpacKu Tena).

JlabopaTopHble U NpakTHYecKHe PadoThI:

Jlabopatopuas padora Ne 1. «CpaBHeHue BUIOB MO MOP(OIOTHIECCKOMY
KPUTEPUIO».

JlabopaTtopHas padota Ne 2. «Onucanue npucrnocoOJEHHOCTH OpraHu3Ma u
€€ OTHOCUTENBHOTO XapaKkTepay.

Tema 2. Bo3HUKHOBEeHHE M pPa3BUTHE *KU3HHM Ha 3emJie.

JloHayuHble TpEACTaBICHUS O 3apOXKICHUM >KU3HU. HaydHble TUIOTE3bl
BO3HMKHOBEHHUS >KM3HM Ha 3emie: a0uoreHe3 M NaHclepMus. XUMHUYecKas
HBOMIOIMS. AOHMOTEHHBIM CHUHTE3 OpPTraHMYECKHUX BEIIECTB W3 HEOPraHUYECKHX.
DKCIepUMEHTAIbHOE TOATBEPAKIACHNE XUMUYECKON 3BOtoNMKA. HavanbHble 3Tamnbl
ouonoruueckoi ssosonuu. I'unoresa PHK-mupa. @opmupoBanre MeMOpaHHBIX
CTPYKTYp M BO3HUKHOBEHUE MPOTOKIETKHU. llepBble KIETKH M HMX 3BOJIIOIUA.
dopMHUpoBaHUE OCHOBHBIX TPYII KUBBIX OPTraHU3MOB.

PasButue xu3Hu Ha 3emuie 1o 3pam U nepuojaM. Karapxein. Apxeickas u
nporepo3oiickas dpbl. Ilaneosoiickas spa u €€ mnepUOAbl: KEMOPHICKHUIA,
OPJAOBUKCKUH, CHIIyPUUCKHM, IEBOHCKNM, KAMEHHOYTOJIbHBIN, IIEPMCKHHM.

Me3o30KcKas 3pa U €€ NEPUOIbl: TPUACOBBIN, FOPCKHUI, MEJIOBOM.

KaliHo3zoiickas »3pa W €€ mNepuoabl: MNaJCOrC€HOBBIA, HEOTCHOBBI,
aHTPOIOTEHOBBIN.



XapakTepucTuKa KJIMMaTa U TeoJoruuecKux mporeccoB. OCHOBHBIE 3Tallbl
HBOJIIOIIUU PACTUTEIBHOTO W KHBOTHOTO MHpa. ApoMopdo3bl y pacTeHUH u
*KUBOTHBIX. [l0osiBIIEeHHE, pacliBET U BBIMUPAHKE TPy KUBBIX OPraHU3MOB.

CucremMa OpPraHMYECKOTO MHpa KaK OTpakeHHE H3BONOUUHA. (OCHOBHBIE
CHUCTEMAaTUYECKHUE TPYIIIbI OPraHU3MOB.

OBOJIOLHA Ye0BEKA. AHTPONOJIOTHs KaK HayKka. PazButue npeacraBieHui o
IPOUCXOXKJIEHUH 4YeJoBeKa. MeToapl H3ydeHMsl aHTpororeHe3a. CXoicTBa H
pa3InyKs 4EJIOBEKA U KUBOTHBIX. CHCTEMATUYECKOE MOJIOKEHUE YETOBEKA.

JBwxkymme  cuibl  (pakrtopsl) — aHTpomoreHe3a.  HacneactBeHHas
U3MEHUYMBOCTh UM  €CTECTBEHHBIM 0oTOOp. OOmecTBeHHBIM 00pa3 KU3HH,
U3TOTOBJICHUE OPYIHUU TPyJa, MBIIIUICHUE, PEUb.

OCHOBHBIE CTaIUM U BETBH 3BOJIIOIMU YEIOBEKA: aBCTPAJIONUTEKH, YenoBek
yMmenbiid, YenoBek mnpsaMoxonsuuyi, YenoBeKk HeaHACPTAIbCKUM, YenoBek
pa3yMHbIii. Haxonku HCKOIlaeMbIX OCTaTKOB, BpeMs CYIIECTBOBaHMS, 00JacTb
pacnpocTpaHeHHs], 00bEM FOJIOBHOTO MO3ra, 00pa3 )KU3HHU, OPYAHSL.

YenoBeueckne pacbl. OCHOBHblE  OOJbIIME  pachl:  €BPONECOUTHAS
(eBpaswmiickasi),  HErpo-aBCTpajioujHas  (PKBAaTOpUaJbHAas),  MOHTOJOHWIHAS
(a3narcko-amepukaHnckasi).  UepTbl  NPUCHOCOOJIEHHOCTH  MpEeCTaBUTENEH
YEJIOBEYECKUX Pac K YCJIOBHUSM CYIIECTBOBaHHWs. EIMHCTBO 4YEIOBEUECKUX pac.
Kputuka pacusma.

JdemMoHcTpanum:

[Toptpetsr: ®@. Penu, JI. Ilactep, A. M. Onapun, C. Mumnep, I'. FOpu, 4.
JapBuH.

Tabmuubl u cxembl: «Bo3HukHOBeHHe CoJIHEUHOM cucTembl», «Pa3BuTHe
opraHnueckoro wmupa», «PacturenbHas KieTka», <« KUBOTHas  KIIETKay,
«IIpokapuotnueckasi kietka», «COBpPEMEHHAs CHUCTEMA OPraHUYECKOr0 MHUpPay,
«CpaBHEHHE AHATOMHUYECKHX YEPT CTPOCHHUS 4YEIOBEKAa M YeJIOBEKOOOPa3HBIX
00e3psin», «OCHOBHBIE MecCTa MaJCOHTOJOTMYECKUX HAXOJOK  MPEIKOB
COBPEMEHHOI0 4YeJoBeKa», «JlpeBHenmme moaw», «lpesHue moan», «llepsbie
COBpPEMEHHBIE JIIOAN», «HeloBeuecKrue pach».

O6opynoBanue:  mymsiku  «lIpoucxoxaenue — demoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONA, HEaHJEPTalblla, KPOMAHBOHIIA), CIICTIKH WIIU
U300pKEHUSI KAMEHHBIX OpYJIUd MNEepBOOBITHOTO YesOBeKa (KaMHU-YOIMIEPHI,
pyOuna, ckpebia), TeOXpoHOJIOTHUYecKass Ta0numa, KoJuiekiusa «Dopmbl
COXPAHHOCTH MCKOIAEMbIX KUBOTHBIX U PACTCHUNY.

JlaGopaTopHble U MpaKTHYECKHEe PadOThI:

[Ipaktuueckast padota Ne 1. «M3yueHue MCKOMAaeMbIX OCTATKOB PacTeHU U
YKABOTHBIX B KOJUJIEKLIUSAX).



OKCKypcHsl «IBOJIOLKS OPraHMYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
HAy4YHbIN WIN KpaeBeAUYECKUN My3€el).

Tema 3. Opranu3sMbl 1 OKpPYKaOIIas cpeaa.

DKoJorus KaK Hayka. 3a/ladl ¥ pa3zAelibl 3KOJIOTHU. MeTo bl IKOJIOTHYECKUX
UCCIIEOBAaHUM. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenbl oOuTaHUs OpPraHU3MOB: BOJHAs, HAa3€MHO-BO3JYyIIHAs, MOYBEHHA,
BHYTPUOPIaHU3MEHHAs.

Okonorudeckue ¢akropbl. Krnaccudukamus -sKkonoruyeckux (HakTopos:
abuoTHyeckue, OMOTMYECKHUE M aHTPOIOTreHHble. JIeiCTBUE SKOJIOTMYECKUX
(akTOpOB Ha OPraHU3MBI.

Abuotnyeckue (aKTOpbl: CBET, TEMIIEpaTypa, BIaXHOCTb. DOTONEPUOAN3M.
[IpucnocoGnenust OpraHU3MOB K  JEUCTBUIO  a0MOTHYECKUX  (DaKTOPOB.
buonoruueckue puTmsl.

buotnueckue (hakTOopHI. Bunnl OMOTHYECKUX B3aMO/ICHICTBUM:
KOHKYPEHLIUsA, XUIIHUYECTBO, CUMOKO03 U ero ¢opmel. [lapasutusm, koonepanus,
MyTyalau3M, KOMMEHCAIU3M (KBapTUPAHCTBO, HAXJICOHMYECTBO). AMEHCAIU3M,
HelTpanu3M. 3HaueHHe OWOTHYECKHUX B3aWMOACWCTBUN [UIs CYIIECTBOBAaHUS
OpPraHU3MOB B IPUPOJHBIX COOOLIECTBAX.

OKOJIOTUYECKHE XapaKTepUCTUKU mnonysiuuu. OCHOBHBIE IIOKa3aTeNu
NOMYJISILUMN: YHCIEHHOCTh, IUIOTHOCTh, POXJAEMOCTb, CMEPTHOCTbH, IPUPOCT,
Murpauus. JlmHaMuka 4uCIEHHOCTH MOIYJISIUU U €€ peryJsaius.

JdemoncTpanuu:

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

Tabmuupl u cxemsl: kapTa «IIpuponnbie 30Hb1 3eMan», «Cpeapl 0OUTaHUA
opranusmoBy», «®oronepuonusm», «llomymsaunm», «3aKOHOMEPHOCTH poOCTa
YUCIIEHHOCTU MOMYJISIINHU UHPY30pHH-Ty Ppesibki», «[IuieBsie nemnm.

JlaGopaTopHble U MpaKTHYECKHEe PadOThI:

JlaGoparopHas padbota Ne 3. «Mopdonoruueckue 0COOCGHHOCTH PACTCHUM U3
Pa3HBIX MECT OOUTAHUS.

JlaGopartopHas padota Ne 4. « BrnusiHue cBeTa Ha pOCT U Pa3BUTHE UYEPEHKOB
KOJIeyCcay.

ITpakTrueckas padora Ne 2. «Iloacuér MIOTHOCTH MOMYJISUUI pa3HbIX BUAOB
pacTEeHU.

Tema 4. CooOmecTBa ¥ 3K0JI0rHYeCKHe CUCTEMBI.

Coo0miecTBOo opraHuzMoB — OuoueHo3. CTpyKTypbl OHOIIEHO3a: BUAOBAs,
IPOCTPAHCTBEHHAs, Tpoduueckas (muiieBas). Buasl-nomuHaHTel. CBsA3M B
OHOIIEHO3E.

Okonorudeckue cucrteMsl (dkocucteMsl). Ilonstne 00 »skocucteme u
ouoreoneHoze. DyHKIMOHANBHBIE KOMIIOHEHTBI HKOCHCTEMBI: MPOAYLEHTHI,



KOHCYMEHTBI, peayleHTbl. KpyroBOpoT BEIIECTB U MOTOK SHEPTUU B IKOCHCTEME.
Tpoduueckue (muiieBble) YPOBHM OKOCHUCTEMbI. [IWIleBble 1€MW U CETH.
OCHOBHBIE TIOKA3aTENIW SKOCUCTEMBI: OMomacca, MPOAYKIHS. DKOJIOTMYECKHE
nupamMuibl:  MPOIYKLUHMHU, YHUCJICHHOCTH, Ouomacchl. CBONCTBA HKOCUCTEM:
YCTOMUYMBOCTb, CAMOPETYJISIUS, pa3BuTue. CyKiieccus.

[TpuponHbie SKOCHUCTEMBI. DKOCUCTEMBI 03Ep M PeK. DKOCHCTEMa XBOIHOTO
WA HIUPOKOJIMCTBEHHOTO Jieca.

AHTpPONOTE€HHBIE  DKOCUCTEMBI.  ATPOIKOCUCTEMBI.  YPOOIKOCUCTEMBI.
buonornyeckoe u X034MCTBEHHOE 3HAUEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopa3znooOpaszue kak @akrop ycroilunmBocTH 3kKocucteM. CoxpaHeHue
OMOJOTUYECKOTO pa3HooOpasus Ha 3eMIie.

VYuenue B. U. Bepuanckoro o 6mocdepe. ['paHuiibl, coctaB u CTPyKTypa
ouocdepnl. KuBoe BemecTBO U ero ¢yHkuuu. OcobeHHOCTH Onochepbl Kak
rJ00aJIbHOM JKOCHCTEMBbl. JlMHaMHueckoe paBHOBecMe€ U oOpaTHasi CBSI3b B
ounocdepe.

KpyroBopoTs! BemiecTB U OMOre0OXMMHUYECKUE KBl AIIEMEHTOB (yIiiepoja,
a30Ta). 30HAIBHOCTH Onocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoredecTBo B Onochepe 3emin. AHTpONOTeHHbIE U3MEHEHHs B Ouocdepe.
['oGanbHbIE IKOJIOTHYECKUE TTPOOIIEMBI.

CocyuiecTBOBaHHE MPUPOIbI u YeJI0BEYECTBA. Coxpanenue
Onopa3zHo0Opa3us Kak OCHOBa yCTOWYMBOCTU O6uochepsl. OCHOBA pallMOHAIBHOTO
yOpaBJIEHUs] TMPUPOJHBIMU pecypcaMd M MX HCHodb30BaHue. JlocTukeHus
OMOJIOTHUU U OXpaHa IPUPOBI.

JdemoncTpanuu:

[Toptpetsi: A. [Ix. Tencnu, B. H. Cykaués, B. U. BepHaackuii.

Tabmunpr u cxemsl: «IIumesbie nenu», «buoneHo3: coctaB U CTPyKTypay,
«IIpuponnbsie coobmiecTBay, «llenu nuTanusy, «IKoJOTHUYECKass TUPAMHUAAY,
«buocdepa u yenoBek», «IKOCUCTEMA HIMPOKOIUCTBEHHOTO JIeca», « IKOCUCTEMA
XBOMHOrO  Jeca», «buoneHo3 BomoéMa», «ArpouneHo3», «lIpumepHsbie
AHTPOIIOTEHHBIE  BO3JEUCTBHS Ha Ipupoay», «BaxHenmme HUCTOYHHMKHU
3arpsi3HEHUs] BO3/lyXa M TPYHTOBBIX BOJ», «[louBa — BaxkHeMIash coCTaBISIONIAs
ounochepr», «DakTopsl Aerpaganuu mnousy», «llapHukoBbiil 3¢ dext», «DakTopbl
paIMoaKTUBHOIO 3arpsisHeHus: Ouocdeprl», «OO0mas cTpykrypa Ouocheps»,
«Pacnpoctpanenne xu3Hu B Ouocdepe», «O30HOBBI dKpaH Ouocheps,
«KpyroBopot yriepoaa B Ouocdeper», «KpyroBopot azora B mpupoze».

O6opynoBanue: Mojelb-anmaukanus «TunuuHble OMOLEHO3bI», TepOapuii
«PacTtutenbHble co00IIeCTBaY, KOJIEKINH «buorieHo3y, «Bpenurenu BakHEHIIMX
CEJIbCKOXO3SIUCTBEHHBIX ~ KYJbTYyp», Tepbdapuu W KOJUIGKIUMU PACTEHUH U
KUBOTHBIX, MPUHAJICKAIINE K Pa3HbIM 3KOJOTHYECKHM TpyIaM OJHOTO BUJA,



Kpacnasa knura Poccuiickoii ®enepanuu, H300pak€HUs OXPAHSIEMBIX BHJIOB
pPaCTEeHUN U )KUBOTHBIX.



[NTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOTPAMMBI 11O
BMOJIOTUM HA  BA30OBOM  VYPOBHE CPEJHEI'O  OBIIEI'O
OBPA3OBAHUIA

Cornmacno ®I'OC COO, ycranaBnuBalTCi TpeOOBaHUS K pe3yibTaTaM
OCBOCHHS  OOy4alONUMHUCS TPOTPaMM  CpPEIHEro  OO0IIero  0Opa3oBaHUS:
JMYHOCTHBIM, METAIIPEIMETHBIM U TIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JNMYHOCTHBIX PE3YyJbTATOB OCBOEHUA mpeamera «buosorus»
BBIJICJICHBI CIIEAYIOIINE COCTABJISIONINE: OCO3HAHKME O0YYarONUMUCS POCCHUUCKON
rpakIaHCKOW UJAEHTUYHOCTH — FOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEIIbHOCTH
U CaMOOINPE/CNICHUI0, Hajlu4yhe MOTUBAlMM K  OOY4YeHUIO  OHOJIOTHH,
LEJICHANPABICHHOE Pa3BUTHE BHYTPEHHHUX YOEXKIECHUW JMYHOCTH HA OCHOBE
KJIFOUEBBIX IIEHHOCTEM M MCTOPUYECKUX TPATULMNA Pa3BUTHS OHOJOTHYECKOTO
3HaHUS, TOTOBHOCTh W CIOCOOHOCTh OOYYarOIMUXCS PYKOBOJCTBOBATHCS B CBOCH
JEATEIIbHOCTH 1I€HHOCTHO-CMBICIIOBBIMA YCTAHOBKAMH, MPUCYIIUMU CHUCTEME
OMOJIOTMYECKOTO  00pa3oBaHMs, HAJIMYME HKOJOTHMYECKOrO IPaBOCO3HAHUS,
CITIOCOOHOCTH CTaBUTH 1IEJIM U CTPOUTD KU3HEHHBIC TIJIAHBI.

JInyHOCTHBIE pe3ysbTaThl OCBOCHUS IpeameTa «bUOJorus» JOCTUTaloTCs B
CANHCTBE YYEOHOW ¥ BOCIUTATEIBHOW JEATEIHPHOCTH B COOTBETCTBHH C
TPAAUIUOHHBIMA POCCUICKUMU COLIMOKYJIBTYPHBIMU, UICTOPUUECKUMH U TyXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSIMU, NMPUHATHIMU B OOIIECTBE MpaBUJIAMU U HOPMaMu
MOBEJACHUSI U CIOCOOCTBYIOT TMpOILlECCaM CaMOIMO3HAHUsSl, CaMOBOCIUTAHUS U
CaMOpa3BUTHUS, Pa3BUTHUSI BHYTPEHHEW TMO3UIUMU JIMYHOCTH, NATPUOTU3MA,
YBKEHHS K 3aKOHY U IMPABOIOPAJKY, YETOBEKY TpyJa U CTaplieMy MOKOJIECHUIO,
B3aMMHOTO YBa)KE€HHsI, OCPEKHOIO OTHOIIEHUS K KYyJbTYpHOMY HACJIEIUI0 U
TPAAULMSAM MHOTOHAILMOHAIBLHOTO Hapona Poccuiickon denepauuu, MpUpose U
OKPY>KaroLIEH Cpelie.

JIn4HOCTHBIE pE3yJNbTaThl OCBOCHHS ydeOHOTro mipeamera «buomorus»
JOJDKHBI OTPakaTh TOTOBHOCTh M CITIOCOOHOCTH 00YYArOITNXCSI PYKOBOACTBOBATHCS
chOpMUpPOBAaHHOW BHYTPEHHEH TO3UIIMEN JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAllUM, TO3UTUBHBIX BHYTPEHHHX  YOEXJACHUH, COOTBETCTBYIOIIMX
TPaJMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOINeCTBa, PACIIUPEHUE KU3HEHHOTO
ONBITa U OMBITA JEATEILHOCTH B IMPOIECCE peaM3allii OCHOBHBIX HAaNpaBICHUN
BOCIIUTATENBHOU IESITENHLHOCTH, B TOM YHUCJIE B YACTH:

1) rpamaaHCKOro BOCIMTAHMS:

c(hOpMUPOBAHHOCTD IPAKIAHCKON MO3UIIMKM 00YYaIOMIEroCcsl Kak aKTUBHOTO U

OTBETCTBEHHOTO WICHA POCCHIICKOTO OOIIECTBA;



OCO3HAaHUE CBOUX KOHCTHUTYIIMOHHBIX TpaB M OOS3aHHOCTEH, yBaKEHUE
3aKOHA U MPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOW JEATEIBHOCTH TMPHU CO3JAaHUU
y4eOHBIX MPOEKTOB, PEIICHUN y4eOHBIX M IMO3HABATENIbHBIX 3a/a4, BBINOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTIPENENSITh COOCTBEHHYIO TIO3UIIMIO 10 OTHOIICHUIO K
SIBJIEHUSIM COBPEMEHHOM KU3HU U OOBSICHATH €€;

YMEHUE YUYHUTHIBATh B CBOUX JEUCTBHUSIX HEOOXOJIMMOCTH KOHCTPYKTHBHOI'O
B3aMMOJICUCTBUS JIIOJIEH C pa3HbIMU YOEXKACHUSMU, KyJIbTYPHBIMHU LIEHHOCTSAMHU U
COLMAJIbHBIM IOJIOKEHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IPOIECCE COBMECTHOTO BBIMOJIHEHUS
y4eOHBIX, TIO3HABATEIBHBIX ¥ HCCJIEAOBATEILCKUX 3a7a4, YBAXKHUTEIBHOTO
OTHOILIEHUST K MHEHMIO OIMOHEHTOB MpHU OOCYXKIEHUU CIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COICPKAHUS;

TOTOBHOCTh K TYMAaHUTAPHON U BOJIOHTEPCKOM JNEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCITUTAHNS:

c(hopMUPOBAHHOCTH POCCHICKOU rPaXJaHCKOU UJIEHTUYHOCTH,
NaTpUOTU3Ma, YBAXXEHUS K CBOEMY HApOJdy, YYBCTBA OTBETCTBEHHOCTH IIEPE]
PonuHou, ropmoctn 3a CBOM Kpai, CBOXO PoauHy, CBOM $S3bIK U KYJBTYpY,
MIPOLIOE U HACTOSIIEE MHOTOHAILMOHAIIBHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOIIIEHHE K MPUPOJHOMY HACJEAUIO0 U MaMSTHUKAM MPUPO/IBI,
JNOCTHXEHUSM Poccun B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJOTHUSX, TPYAE;

CIIOCOOHOCTh OLIEHMBAaTh BKJIAJ, POCCHUHCKHX Y4YE€HBIX B CTAHOBJIEHHUE U
pa3BuUTHE OWOJOTMH, MOHUMAHUS 3HAYE€HHs OMOJOTMM B TO3HAHUM 3aKOHOB
MPUPOJIBI, B )KU3HH YEJIOBEKA U COBPEMEHHOTO OOIIECTRA;

ujeitHas yOeKIEHHOCTh, TOTOBHOCTh K CIIyKeHHUI0 u 3ammute (OTedecTsa,
OTBETCTBEHHOCTb 32 €ro CyAb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUSA:

OCO3HAHHUE TYXOBHBIX IEHHOCTEW POCCUMCKOTO HAPO/Ia;

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO MTOBEICHUS;

CIIOCOOHOCTh OIICHWBATh CHUTYAllUI0 W MPUHUMATH OCO3HAHHBIC PEIICHUS,
OPHUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HaHUE JINYHOTO BKJIaJ|a B TOCTPOEHUE YCTOMYUBOTO Oy TyIIETO;

OTBETCTBEHHOE OTHOIIIEHUE K CBOUM POAUTENSIM, CO3/IaHUIO0 CEMbU Ha OCHOBE
OCO3HAaHHOTO MPUHATHS LEHHOCTEM CEMEUMHOM JKWU3HU B COOTBETCTBHM C
TpaguuuaMu HaposioB Poccuu;

4) 3cTeTH4eCKOr0 BOCIIUTAHMS

ACTETUYECKOE OTHOILIEHHE K MHUpPY, BKJIIOYAs 3CTETUKY ObITa, HAy4YHOrO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPY/a, OOIIECTBEHHBIX OTHOIICHU;



MOHMMAHUE YMOIMOHATBLHOTO BO3ICMUCTBHUSI )KMBOM TPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQXEHUIO B Pa3HBIX BHUAAX HCKYCCTBa, CTPEMIJICHUE
MPOSIBIIATh KAYECTBA TBOPUECKOM JIMYHOCTH;

5) ¢usnyeckoro BocnUTAHUA, GOPMHPOBAHMS KYJbTYPbI 3[0POBbS U
IMOIUUOHAIBHOIO 0J1ar0MOTyYHs:

NMOHMMAHUE W peanu3anusi 370pOBOro u Oe3omacHOro oOpa3a KHU3HU
(3mopoBOoe  TUTaHWE, COOJIONICHWE TUTMEHWYECKHX TMPaBWJI ©  HOPM,
cOaJIaHCUpPOBAHHBI PEXUM 3aHATUH M OTAbIXa, peryispHas (dusnyeckas
aKTUBHOCTb), OEpPEHKHOr0, OTBETCTBEHHOIO W KOMIIETEHTHOIO OTHOLIEHUS K
coOCTBEHHOMY (DU3UUECKOMY U IICUXUUYECKOMY 370POBBIO;

MOHMMAHUE 1IEHHOCTH NpPaBUJl HHIUBUAYAIBHOTO W  KOJUIEKTUBHOTO
0€30macHOT0 MOBEICHUS B CUTYaIIUSX, YTPOXKAIOMIUX 3IOPOBBIO M KU3HU JIFO/ICH;

OCO3HAHUE TOCIEJACTBUNA W HEMPUSATUS BPEAHBIX MPUBBIUEK (yMOTpeOIeHUs
aJIKOT0JIsI, HAPKOTUKOB, KYypEHUS);

6) TPy10BOIr0 BOCIIUTAHUS:

TOTOBHOCTH K TPY/ly, OCO3HAHHE IIEHHOCTH MaCTEPCTBA, TPYAOTIO0HE;

FOTOBHOCTh K AKTUBHOM JEATEIBHOCTA TEXHOJOTHUYECKOW M COLUUAIBHOMN
HaIPaBJIECHHOCTH, CIIOCOOHOCTh MHUIMUPOBATH, IJIAHUPOBATh U CAMOCTOSITEIHHO
BBITIOJIHSATH TAKYIO JIESITEIbHOCTD;

WHTEpPEC K pa3muuHbIM cdepam mpodhecCHOHATBHOU JeATeTbHOCTH, YMEHUE
coBepuIaTh OCO3HAaHHBIM BBIOOp Oynymied mpodeccun U peaTr30BBIBATH
COOCTBEHHbIE KU3HEHHbIE TIJIaHbI;

TOTOBHOCTh M CIOCOOHOCTH K OOpa3oBaHUI0O W C€aMOOOpa30OBaHMIO Ha
NPOTSKEHUU BCEH JKU3HMU;

7) 3K0JIOrH4€CKOro BOCIIMTAHMSA:

DKOJIOTUYECKH IEJIECO00pa3HOE OTHOIICHHE K MPHUPOAEC KaK HCTOYHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CYyIlIeCTBOBAHMS;

MOBBIIIEHUE YPOBHS SKOJOTMYECKOM KyJNbTYphl: MNPUOOpPETEHUE OIbITa
IJIAHUPOBAHUSI TIOCTYNIKOB U OLEHKM WX BO3MOXHBIX TMOCJIEACTBUNM s
OKPYXKaIOLIEH CPebl;

OCO3HaHUE TI00aTBLHOTO XapaKTepa DKOJOTHYECKUX MPOOJIeM U TMyTed uxX
pelieHus;

CIIOCOOHOCTh HMCIIOJIb30BaTh MPUOOpETaeMble MPU U3YyUYEHUU OUOIOTUU
3HaHWST W YyMEHUS TMPU PEIICHUH TPoOJeM, CBS3aHHBIX C PalMOHAIBHBIM
MPUPOJIONIONb30BaHUEM  (COOJIOICHUE  MPaBWU  IOBEICHUST B  MPHUPOJE,
HaIpaBJICHHBIX HA COXpPAaHEHUE PABHOBECHS B HOKOCHUCTEMAax, OXpPaHy BHJIOB,
IKOCUCTEM, OHOChEphI);



AKTUBHOE  HEMNPUSTUE JIEWCTBHM, NPUHOCIIIMX BpEI  OKPYKAIOLIEH
OPUPOAHON Cpele, YMEHUE IPOrHO3UPOBATH HEOJIArONPUATHBIE SKOJOTMYECKHE
IIOCJIEACTBUS NPEANPUHUMAEMBIX IEUCTBUN U MPEIOTBPAILATD HX;

HaJIM4KME PA3BUTOIO HKOJIOIMYECKOTO MBILIUICHMS, SKOJIOTUYECKON KYJIBTYPBI,
OIIBITA NEeATEIbHOCTH HKOJIOTHYECKOU HaIIPaBJICHHOCTH, yMeHUs
PYKOBOJCTBOBATbCA MMM B IIO3HABATEJIBHOW, KOMMYHMKATHBHOM M COLUAIBHOU
IIPAKTUKE, TOTOBHOCTH K Y4aCTHIO B IPAKTHYECKOMN JESITEIBHOCTH DKOJIOTMYECKON
HaIIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(OpPMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOILEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAyKU U OOIIECTBEHHOM MPAaKTHUKW, OCHOBAHHOTO Ha JUAJIOTe
KyJbTYp, CIOCOOCTBYIOIIEIO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEPIICHCTBOBAHUE S3BIKOBOM M YHTATEIbCKOM KYJBTYpPbl KaK CpEACTBa
B3aMMOJICUCTBUS MEXY JIFOAbMU U TIO3HAHUS MUPA;

NOHMMaHUE crneuuUuKy OWONOTHMH KakK HayKH, OCO3HaHUS €€ poiu B
(GOpMUPOBAHNUN PAIMOHATIBLHOTO HAYYHOTO MBIIUICHUS, CO3AAHUU IIEIOCTHOTO
IpeCTaBICHUsT 00 OKPYXKAIOLIEM MHUpPE KaK O €IWHCTBE MPHUPOAbI, YEIOBEKa U
oOuiecTBa, B IO3HAHUU MPUPOAHBIX 3aKOHOMEPHOCTEM M pELIEHUH MpodsieM
COXpaHEHUs IIPUPOJHOTO PABHOBECHS;

yOeXKAEHHOCTh B 3HAYUMOCTU OWOJIOTMU JAJIi COBPEMEHHOW IMBHIIM3ALIMU:
oOecrieueHrnss HOBOTO YPOBHS Pa3BUTHS MEAMIIMHBI, CO3JaHUE MEPCHEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  pellaTh  PECypCHble  IPOOJIEMBbl  pa3BUTUS
4eJI0BEYECTBA, IIOUCKA MyTe BbIXOJA U3 INIOOAIBHBIX HKOJIOTHYECKUX MPOOJIEM U
o0OecrieyeHHss  Iepexoja K  YCTOMUYMBOMY  pPa3BUTHIO,  PAallMOHAIBHOMY
UCIIOJIb30BAaHUIO MPHUPOAHBIX PECYPCOB U (POPMHUPOBAHUIO HOBBIX CTaHIIAPTOB
KU3HH;

3aMHTEPECOBAHHOCTh B IIOJYYEHUM OMOJOTMYECKMX 3HAHUW B LEJAX
NOBBILIEHUS] OO0IIEH KyJbTYpbl, €CTECTBEHHO-HAYYHOM TI'PAaMOTHOCTH, Kak
COCTaBHOM 4acTH (PyHKUIMOHAJIBHOM I'PaMOTHOCTH O0O0ydYarommxcs, GopMupyemoi
IpU U3y4eHUH OUOJIOTHH;

IIOHMMAHUE CYLIHOCTU METOAOB IO3HAHUS, UCIOJIB3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BaTh IOJIy4YacMble 3HaHWs JJI1 aHauu3a H
OOBSCHEHUS SBJICHUN OKPY’KAIOLIEr0 MUpa U MPOUCXOAUIMX B HEM M3MEHEHMH,
yMEHHE JeflaTh OOOCHOBAHHBIE 3aKIIOUYEHHS Ha OCHOBE HAay4HbIX (AKTOB HU
MMEIOIIMXCS JAHHBIX C LIEJbIO MTOJTYyYEeHUS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIBHO HCIIOJIB30BATh OHMOJIOTMUYECKUE 3HAHUS JUIs
pelIeHus Ipo0JIeM B PeasIbHBIX )KM3HEHHBIX CUTYalIMsX;

OCO3HaHUE I[EHHOCTH HAy4YHOM JEATEIBHOCTH, N'OTOBHOCTH OCYLIECTBIATH
IIPOEKTHYIO U UCCIEA0BATEIBCKYIO AEATEIbHOCTh NHINBUAYAIBHO U B TPYIIIIE;



TOTOBHOCTb ¥  CIIOCOOHOCTh K  HENPEpPHIBHOMY  OOpa30BaHUIO |
caM000pa3oBaHNI0, K AKTHUBHOMY IMOJyUYEHHIO HOBBIX 3HAHUI MO OHOJOTHH B
COOTBETCTBUH C KU3HEHHBIMH MOTPEOHOCTSAMHU.

METAIIPEJMETHBIE PE3YJIBTATBI

MertanpeameTHble pe3yJbTaThl OCBOEHMsI yueOHOro mnpeamera «buonorus»
BKJIIOYAIOT: 3HAUYMMbIe i1 (OPMHUPOBAHUS MHUPOBO33PEHUS OO0YyUaIOIIUXCA
MEXIUCUUIUITMHAPHBIE (MEXIIPEAMETHbIE) 00IeHayYHbIe MOHITHS, OTPAXKAIOIINE
[EJIOCTHOCTh HAyYHOW KapTUHbI MHpa U CHEHU(PHUKY METOIOB TMO3HAHUA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPTUs, SIBICHHUE, MPOIIECC,
CUCTEMA, HAay4YHbIM (akT, MPUHIUI, TMIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCIIEJIOBaHNE,  HaONIOJEHHWE, U3MEpPEHHe,  OKCIEPUMEHT U  JAPYTHUX),
yHUBEpCcaJbHble Yy4eOHble JeHCTBUS (IIO3HABaTENIbHbIE, KOMMYHHUKATHBHBIE,

peryJsiTUBHbIE), oOecreynBarome (dbopmupoBaHue (GyHKIMOHATBHOM
IPAMOTHOCTH W  COLUMAJbHOM KOMIIETEHUMH OOYy4YarolMXCsi, CIOCOOHOCTH
oOy4armuxcs UCII0JIb30BATh OCBOCHHbIE MEXAUCIUTUIMHAPHBIE,

MHUPOBO33pEHYECKUE 3HAHWS W  YHUBEpCaJdbHbIE Yy4YeOHBIE JCHCTBUS B
MMO3HABATEILHON U COLIMAIBHOM MPAKTHKE.

MeranpenMeTHble pe3yJIbTaTbl OCBOCHHMS IPOTPaMMbl CpEIHEro OOIIero
00pa3o0BaHUsl TOHKHBI OTPAXKATh:

OBaanenne YHHBEpPCATbLHBIMU yueOHbIMH NMO3HABATEJIbHBIMHU
AefCTBUSIMM:

1) 6a30Bble JIOrHYecKue AeHCTBHS:

CaMOCTOATENIbHO  (popMynupoBaTh U aKTyaJIM3UpOBaTh  MPoOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJb30BaTh NPU OCBOCHUM 3HAHUU MPUEMBI JIOTUYECKOTO MBIILICHUS
(aHanmu3a, CUHTE3a, CPaBHEHMSI, Kiaccuukaiyu, 0000IIeHNs ), PACKPBIBATH CMBICIT
OMOJIOTMYECKUX TOHSATUM (BBIJEIATHh WX XapaKTEpHbIC MPU3HAKH, YCTAHABJIMBATH
CBSI3U C JIPYTUMH MOHATHUSIMM );

ONpENETATh LENU JCSATEIbHOCTH, 3a/aBas MapaMeTpbl U KPUTEPUU UX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTATHI AESTEILHOCTHU C TOCTABICHHBIMHU IEJISIMU;

WCITOJIB30BaTh OMOJIOTUYECKHUE TTOHSATHS JUTsl OOBsICHEHUS (DAKTOB M SIBJICHUM
YKUBOW TIPUPOJIBIL;

CTPOUTH JIOTMYECKHUE pacCyXJAeHUsl (MHAYKTUBHBIC, JCAYKTUBHBIC, IIO
aHAJIOTUH), BBISBJISATH 3aKOHOMEPHOCTH W MPOTHUBOPEUYHUS B paccMaTPUBAEMbBIX
SIBJICHUSIX, (DOPMYIIMPOBATH BHIBOJIBI M 3aKIIFOUCHUS,

MPUMEHSITh CXEMHO-MO/ICJIbHBIC CpencTBa TUISt MpEACTaBICHUS
CYIIECTBEHHBIX CBSI3€H M OTHOIICHUN B M3y4aeMbIX OMOJIOTHYECKHX OOBEKTaX, a



TakK€  NPOTHUBOPEUHMI  Pa3HOTO  pOJAa,  BBIBICHHBIX B Pa3IUYHBIX
UH(GOPMAIMOHHBIX HCTOUYHUKAX;

pa3palaThiBaTh IUIaH PEIICHUs MPOOJIEMBbI ¢ YYETOM aHaIN3a HMMEIOIIUXCS
MaTepraIbHbIX U HEMaTEPHUAJIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B AESITEIbHOCTb, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OLICHUBATh PUCKU MOCIEACTBUM JESATEIbHOCTH;

KOOPAMHUPOBaTh M  BBIMOJHATH pabOTy B  YCIOBHSIX  PEabHOTO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOI'O B3aMMOJIEICTBUS;

pa3BUBaTh KPEaTUBHOE MBIIIJICHUE NTPU PELIEHUH KU3HEHHBIX IPO0JIEM.

2) 0a3oBbIe MCCIIEeI0BATEIbCKHE N1eiiCTBUSA:

BJIa/IE€Th HaBBIKAMU Y4€OHO-UCCIIEI0BATENbCKONW U MPOSKTHON JIEATEIbHOCTH,
HaBbIKAMHU  paspelieHuss npoOjeM, CHOCOOHOCThIO M TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY ITOMCKY METOJIOB PELIEHUS IPAKTUYECKUX 3a/1a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB IO3HAHMSI,

UCIIONIb30BaTh pPAa3jMyYHble BHUIBl JEATEIBHOCTH MO TMOJIYYEHHIO HOBOTO
3HaHUS, €ro HWHTEpPIpEeTalMH, MPeoOPa3OBaHUIO M TPUMEHEHUI0 B YYeOHBIX
CUTYalUsX, B TOM YUCIIE MPHU CO3JaHUH YUEOHBIX U COLUATBHBIX IPOEKTOB;

(opMUPOBATh HAYUYHBIM TUI MBILUICHUS, BIa/€Th HAYYHOU TEPMHHOJIOTHEM,
KJIIOYEBBIMU MTOHATUSIMU U METOJIaMU;

CTaBUTh W (opMynHpoBaTh COOCTBEHHBIE 3a7aud B OOpa30BATENbHOM
JESTEIIbHOCTH U KU3HEHHBIX CUTYAIHIX;

BBISIBJISITH [PUYMHHO-CIICACTBEHHBIE CBSI3M U AKTyalIU3UpOBaTh 3ajady,
BBIIBUTaTh TUIOTE3Y €€ PpEeLIeHUs, HAXOAUTh apryMEHTHl Uil JOKa3aTesIbCTBA
CBOMX YTBEPXKACHUM, 3a71aBaTh apaMETPbl U KPUTEPUU PEIICHNUS;

aHAJIM3UPOBAaTh TMOJYYEHHBbIE B XOJE€ PpELICHUS 3aJauyd pe3yJIbTaThl,
KPUTHYECKH OIICHUBATh WX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIHN OIIBIT;

OCYIIECTBIISATh LIE€JICHANPABICHHBI MOMCK MEPEeHOca CPEACTB U CIOCOOOB
JEHCTBUS B MPOPECCHOHATBHYIO CPENy;

yMETh MEPEHOCUTh 3HAHWSA B IMO3HABATEIbHYIO U MPAKTHYECKYIO OO0JIACTH
KU3HECATEIbHOCTH;

YMETb UHTEIPUPOBATh 3HAHUS U3 Pa3HbIX IPEIMETHBIX 001acTeH;

BBIIBUTATh HOBBIE HJEU, NpeiaraTh OPUTUHAIbHBIC MOJIXOJbl U PEIICHUS,
CTaBUTh MPOOJIEMBI U 337a4H, IOMYCKAIOIINE aIbTePHATUBHBIC PEILICHUSI.

3) pabora ¢ nunopmanuei:

OpPUEHTUPOBATHCS B PAa3IMYHBIX UCTOYHUKAX UH(POPMALUU (TEKCTE yueOHOrO
nocoOusi, Hay4YHO-IOMYJISIPHOM JsuTeparype, OHOJIOTMYECKUX CIIOBapsiX U
CIPaBOYHHKAX, KOMIIBIOTEPHBIX 0a3zax AaHHbIX, B MHTepHeTe), aHamM3upoBaTh



WH(OPMAITUIO PA3TMYHBIX BUIOB B (HOPM MPEACTABICHUS, KPUTUYECKH OIICHUBAThH
e€ I0CTOBEPHOCTh U HEMPOTUBOPEUNBOCTH;

GbOopMyIUPOBATh 3aNPOCHl U MPUMEHSATH PA3TUYHBIE METOJBI MPU TIOUCKE U
oTOOpe Omosiorndeckor MHQpopMaIu, HE0OOXOAUMOMN JJISI BBIMOJHEHUS YUEOHBIX
3a/ay;

npUOOpeTaTh OIBIT KCHOJIB30BaHUS MH(GOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHIA, COBEPIIICHCTBOBAThH KYJbTYPY aKTUBHOTO MCITOIH30BAHUS PA3IMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO  BbIOMpaTh  ONTUMajbHyr0  (opMy  MNpeAcTaBICHUS
ouosiornyeckor uHpopmaluu (CxeMbl, Tpauku, TUarpaMmbl, TaOJUIIbI, PUCYHKH
" JIpyroe);

UCIIONIb30BaTh HAYYHBIM fA3BIK B KayecTBe CpeAcTBa mpu pabdoTe ¢
ouosiornyecko uHQOpMaIrMel: TPUMEHATh XUMHUYECKHE, (QU3NYecKue u
MaTEeMaTUYeCKUe 3HaKU W CUMBOJBI, (HOpMyJibl, aOOpeBUaTypy, HOMEHKIATYPY,
UCIIONBb30BaTh M NPeoOpazoBbIBaTh  3HAKOBO-CUMBOJHMYECKHE  CpE/ICTBA
HaTJISTHOCTH;

BJIAJCTh  HABBIKAMH  pAaclO3HABaHWS W 3aUTHl  WH()OpMaIuw,
HH(pOpMAITMOHHON 0€30MaCHOCTH JTMYHOCTH.

OgyaieHHe YHUBEPCAJIbLHBIMM KOMMYHUKATHBHBIMHY JeCTBUSIMU:

1) oO61enme:

OCYIIECTBIISATh KOMMYHHUKAITMHN BO BCeX chepax KMU3HU, aKTUBHO YIaCTBOBATh
B JMAJIOTe€ WJIU JIUCKYCCHM IO CYUIECTBY OOCYXKIaeMOil TeMbl (YMEHUE 3a]aBaTh
BOIIPOCHI, BBICKA3bIBATh CYKJIEHUS OTHOCHUTEIIbHO BBIMIOJHEHUS TMpeiaraeMoun
3a/1a4d, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCThH MO3MUIMHI JIPYTUX YYaCTHUKOB
JMajora WIA JUCKYCCUN);

pacmo3HaBaTh HEBEpOATbHBIE CpEACTBA OOINCHMs, TOHMMATh 3HAYCHUE
COIIMAJIbHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHMSI KOH(MIMKTHBIX CHUTYallUi,
YMETh CMAT4aTh KOHPJIMKTHI U BECTH IEPETOBOPHI;

BIAJCTh PA3IUYHBIMUA CTIOCOOAMU OOIIECHUS M B3aUMOJCUCTBHS, MMOHUMATh
HaMEpEHUS IPYTUX JIIOJIEH, MPOSBISATh YBAKUTEILHOE OTHOIICHUE K COOCCETHUKY
U B KOppPEKTHOM hopme popMyarpoBaTh CBOU BO3PAKEHHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHHSI C HCIOJIb30BAHUEM
S3BIKOBBIX CPEJICTB.

2) coBMecTHasl 1eSITeJIbHOCTD:

MOHUMATh M HCIOJIH30BaTh MPEUMYIIECTBA KOMAHAHOW W WHAMBHUIYJIHON
paboThI MpH PEIICHUH OMOJIOTHYECKOU MpoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYIIOBBIX (POPM B3aMMOJECHCTBUS PU PEIICHUH YUeOHOM 3a/1auu;

BBIOMpPATh TEMAaTHUKy U METOJAbl COBMECTHBIX JACHCTBUH € Yy4ETOM OOIIMX
WHTEPECOB M BO3MOYKHOCTEH KaKOTO WieHA KOJUICKTUBA;



IPUHAMATh LEIM COBMECTHOM  JEATEIbHOCTH, OpPraHU30BBIBATH WU
KOOPJIWHUPOBATh ACUCTBUA MO €€ NOCTHKEHHIO: COCTAaBJISITh IUIAH JICWCTBHM,
pacmpenenartb pojiid ¢ Y4€TOM MHEHHH Y4YaCTHHKOB, OOCYXIaThb pe3yJbTaThl
COBMECTHOM pabOThI;

OLICHMBAaTh KAa4ye€CTBO CBOEr0 BKJAJAa M KaXXJOTO y4YaCTHHMKAa KOMAaHIbl B
001t pe3ynbTar no pazpaboTaHHBIM KPUTEPUSIM;

Ipe/uiarartb HOBBIE IIPOEKTHI, OLEHMBATh MWJAEH C TO3ULUHAA HOBH3HBI,
OPHUTHHAIBHOCTH, NPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBJIATh TO3UTUBHOE CTPATETUYECKOE IIOBEICHUE B PA3JIMYHBIX
CUTYaIUSX, MPOSIBISATH TBOPUECTBO U BOOOpaKeHHE, ObITh HHUIIMATUBHBIM.

OBjafieHre YHMBEPCANbHBIMH PeryJsaTUBHBIMU AeHCTBUAMM:

1) camoopranusanus:

UCIIOJIb30BaTh OWOJIOTMYECKUE 3HAHUSl [UJIs BBIABICHHUS NOpoOJIeM U HX
pelieHus B )KU3HEHHBIX U YYEOHbBIX CUTYaIUsX;

BbIOMpaTh HAa OCHOBE OHOJIOTMYECKUX 3HAHUI IIEJEeBbIE U CMBICIOBBIC
YCTaHOBKM B CBOMX JCHCTBMAX M IOCTYINKAaxX IO OTHOLICHWIO K JKMBOM IPUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAIOIIUX;

CaMOCTOSITENIbHO OCYIIECTBIISITh MO3HABATENbHYIO JESATEIbHOCTD, BBISBIATH
npo0seMbl, CTaBUTh U (POPMYJIUPOBATH COOCTBEHHBIE 3aJ]a4l B 00pa30BaTEIbHON
JEATEIIBHOCTH U )KU3HEHHBIX CUTyaLUsX;

CaMOCTOSITENIbHO  COCTaBJATh IUIAH pEIIeHUs MpoOJeMbl C  yu&ToM
UMEIOIINUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MIPEATNIOYTEHUI;

J1aBaTh OLIEHKY HOBBIM CHUTYaLUSIM;

pacuMpsITh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEITOYTCHHUI;

JieNaTh OCO3HAHHBINA BBHIOOP, apTyMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a peIICHHUE;

OIIEHUBATh TPUOOPETEHHBIN OIIBIT;

crocoO0CTBOBAaTh (HOPMUPOBAHUIO U TPOSBICHUIO ILIUPOKON HPYIULUU B
pa3HbBIX O0JIacTAX 3HAHMWM, TOCTOSIHHO TOBBIIMIATH CBOM 00pa3oBaTENbHBIN U
KYJIbTYPHBIM YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaTh OLEHKY HOBBIM CHUTYalHsIM, BHOCHUTb KOPPEKTHUBBI B NIESTEIBHOCTD,
OLICHMBAaTh COOTBETCTBUE PE3YJIHTATOB LETSM;

BJaJeTh HABBIKAMU  [O3HABAaTEIbHOM  peQuieKCMM  Kak  OCO3HAHMSA
COBEpIIAEMBIX JCHUCTBUM M MBICIUTEIBHBIX NPOLIECCOB, HX PE3yJIbTATOB U
OCHOBaHM, UCHOJIb30BaTh MPUEMBI pedJIeKCUU JI1 OLEHKH CUTyalluu, BbIOOpa
BEPHOIO PEILICHHUS;

YMETh OIIEHMBAaTh PUCKU WU CBOEBPEMEHHO IPUHUMATh PELICHUS IO HX
CHIKEHHIO;



OPUHUMATh MOTHBBI W apPryMEHThl JPYTMX IpU aHaJIU3€ pe3yJbTaTOB
NEeSATEIbHOCTH;

3) npuHsiTHE ce0s U APYTHUX:

IPUHUMATH Ce0sl, TOHUMAsi CBOU HEJOCTATKU U IOCTOMHCTBA;

OPUHUMATh MOTHUBBI M apryMEHThl JPYrMX IpU aHaIu3e pe3yJbTaToB
NEeSATEIbHOCTH;

IpU3HaBaTh CBOE MPABO U MPABO JPYI'UX HA OIINOKH;

pa3BHUBaTh CIIOCOOHOCTh NOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

IMPEAMETHBIE PE3YJ/IBTATDBI

[TpenmeTHble pe3ynbTaThl OocBoeHus nporpamMmel COO mo Ouonoruu Ha
0a30BOM ypOBHE BKJIIOYAIOT crienuduueckue it yueOHoro npeamera «buomnorusn»
HAy4YHBIC 3HAHUSA, YMEHUS U CHOCOOBI ICUCTBUN MO OCBOCHMIO, MHTEPIPETAIINH U
IpeoOpa30BaHNIO 3HAHUM, BUIBI JEATEIBHOCTH IO MOJIYYEHHIO HOBOIO 3HAHUS U
IPUMEHEHUIO 3HAHUM B Pa3jM4YHBIX y4E€OHBIX CUTYalUsAX, a TaKKE B PEaJIbHbIX
KU3HEHHBIX CUTYallUsX, CBA3aHHBIX C Ouosornei. B mporpamme mnpenMeTHble
pe3yJIbTaThl MPEICTaBICHBI 10 TOJaM 00yUYEeHHUSI.

[TpenMeTHbIe pe3yabTaThl OCBOEHUS yueOHOro mpeamera «buomorus» ¢ 10
Klacce JOJDKHBI OTPaXKaTh:

c(OpMUPOBAHHOCTh 3HAHUM O MECTE U POJIM OMOJIOTUU B CUCTEME HAYYHOI'O
3HAaHUS ECTECTBEHHbIX HAyK, B (OPMHUPOBAHHM COBPEMEHHOI €CTECTBEHHO-
HAay4YHOM KapTHHBI MHpPAa U HAy4YHOTO MHUPOBO33DEHHMS, O BKJIAJAE POCCUUCKUX U
3apyOeXKHBIX YU€HBIX-OMOJIOrOB B pa3BUTHUE OHOJOTUH, (YHKIUOHATHHOU
IPAMOTHOCTH 4Y€JIOBEKA JIJIsl PEILCHNUs KU3HECHHBIX 3a/1a4;

YMEHHE PACKPBIBaTh COAEpKAHME OMOJIOIMUYECKHX TEPMHHOB M IOHSITHIA:
KU3Hb, KJIETKa, OpPraHu3M, MeTabosu3M (0OMEH BELIECTB M IMpPEeBpaIlCHHE
JHEPrUMr), TOMEOCTa3 (CaMOperyJisilys), YPOBHEBAs OPraHU3aLMsl KUBBIX CHCTEM,
CaMOBOCIIPOU3BEICHUE (PEIIPOTYKIHS ), HACIEICTBEHHOCTh, U3MEHUNBOCTh, POCT U
pa3BUTHE;

yMEHHE H3jaraTb OWOJIOTMYECKHE TEOopuu (KJIETOYHas, XpOMOCOMHas,
MyTallMOHHAsl, ILEHTpaJibHas JIOTMa MOJIEKYJSIpHON Ouosorun), 3akonbl (I
Mewngens, T. Moprana, H. 1. BaBuiosa) u ydenus (o meHTpax MHOroo0Opasus u
MPOUCXOXKICHUs KyJIbTYpHBIX pactenuit H. M. BaBuioa), onpeaensaTs TpaHUIIbI
UX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

yMEHHE BJaJIeTh METOJAaMH HAYyYHOTO TIO3HAHMS B OMOJIOTUN: HAOIIOACHHUE U
ONIMCAaHMUE JKMUBBIX CHUCTEM, IPOLECCOB U SBJICHUM, OpraHU3alus U IPOBEICHUE
OMOJIOTMUECKOTO  HDKCIEPUMEHTa,  BBIIBIDKEHHWE  THIOTE3bl,  BBIABICHUE
3aBUCHUMOCTH MEXKIY HCCIEIyEMbIMU BEJIMYMHAMH, OOBSCHEHUE I0JYYEHHbIX



pe3yJIbTaTOB, UCIOJIb30BAHHBIX HAYYHBIX TMOHATUN, TEOPUH M 3aKOHOB, YMEHHE
JIeNaTh BBIBOJIBI HA OCHOBAHUU TOJTYUYEHHBIX PE3yIbTaTOB;

YMEHHE BBIJICIATh CYIIECTBEHHbIE MPU3HAKKA BHPYCOB, KJIETOK MPOKAPUOT U
JYKapuoT, OJHOKJIETOYHBIX M MHOIOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTH
IPOLIECCOB: OOMEHA BEIIECTB U IIPEBPALLEHUS 3HEPIUU B KIETKe, (pOTOCHHTE3A,
IUTACTUYECKOTO M JHEPreTHYecKoro oOMeHa, XEeMOCHMHTe3a, MHUTO03a, Meio3a,
OIJIOIOTBOPEHUS, PA3MHOXKEHUS, HWHAUBUAYAIbHOTO pPa3BUTUS  OpraHu3Ma
(oHTOTEHER);

YMEHHE NPUMEHAThH IOJIyYE€HHbIE 3HAHUS I OOBSCHEHUS OMOJIOTMYECKUX
IPOLIECCOB U SIBJICHMM, JJI NPUHATUS NPAKTUUYECKUX PEIICHUN B IOBCEIHEBHOU
KHU3HU C 1eJbpl0 o0ecreyeHus Oe30M1acCHOCTH CBOEro 3/I0pOBbS U 30POBbS
OKPYKaIOIIMX JIFOACH, COOII0IEHNsI HOPM I'PaMOTHOTO TIOBEICHUS B OKpPYKarOIIen
IPUPOJHON cpene, MOHMMAHUE HEOOXOIMMOCTH HCIOJB30BaHUS JOCTHXKEHUN
COBpPEMEHHOM  Ouosormn U OMOTEXHOJOTMH Ui PalUOHAJIbHOTO
PUPOIOTIOIB30BAHUS;

yMEHHE pellaTh »JJIEMEHTApHble TEeHETHYECKHEe 3aJaud Ha MOHO- H
OUTUOPUIIHOE CKpEIIMBAaHME, CLEIJICHHOE HAacJIeI0BaHUE, COCTABIATH CXEMBI
MOHOTMOPH/IHOTO CKpEIIMBAaHMs JJIs MIpeICKa3aHUsl HACJIEJOBAHMS MPU3HAKOB Y
OpraHHU3MOB;

yYMEHHE BBIMOJIHATH J1a0OpaTOpHBIE M MpaKTUYECKHe pPadOThI, COOIIOAThH
npaBuiia npu padoTe ¢ yueOHBIM U JIa0OpaTOPHBIM 000PYA0BAHUEM;

YMEHHE KPUTHUYECKH OLEHUBAaTh W HHTEPIPETUPOBATH HH(OPMALIUIO
OMOJIOTMYECKOTO  COJAEP)KAHMS, BKJIIOYAIOIIYIO IICEBJIOHAYYHbIC 3HAHUA U3
Pa3IMYHBIX UCTOYHUKOB (CpeACTBa MAcCOBOM MH(OpMaLMK, HAyYHO-IIOMMYJISIPHbIE
MaTepuasbl), STUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEIOBaHUNH B OMOJIOTHH,
MEAMUIIMHE, OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE NHMCbMEHHBIE M YCTHBIE COOOIIEHMUS,
0000111251 OMONOrMUYECKYI0 MHPOPMALMIO U3 HECKOJIBKMX MCTOYHUKOB, TPAMOTHO
UCIIOJIb30BaTh NOHATUHHBIN arnmapar OMOJIOTHH.

[IpenMeTHbIe pe3yabTaThl OCBOEHUSI yueOHOro mpeamera «buonorus» ¢ 11
Kjlacce JOIKHBI OTPAXKaTh!

c(OpMUPOBAHHOCTh 3HAHUM O MECTE U POJIM OMOJIOTUU B CUCTEME HayYHOTO
3HAHHUS €CTECTBEHHBIX HAyK, B (OPMHPOBAHUM COBPEMEHHON €CTECTBEHHO-
HAyYHOM KapTUHBI MUpPa M HAYYHOTO MHPOBO33PEHHS, O BKJIA/J€ POCCHUMCKUX U
3apyOeXKHBIX YyU€HBIX-OMOJIOrOB B pa3BUTHE OHOJOTUH, (YHKIUOHATHLHOU
IPaMOTHOCTH Y€JIOBEKA JIJIsl pELICHMs )KU3HEHHBIX 33]1a4;

YMEHHE PACKPBIBATh COAEpKAHME OMOJIOrMUECKUX TEPMHHOB M IOHSITHIA:
BUJ, TIOMYJIALNS, T€eHO()OH, IBOIIOLUS, ABMXKYIIME CUIIBI ((PAKTOPBI) IBOJIIOLINH,
IPUCIIOCOOICHHOCTh OPraHU3MOB, BHI000pa30BaHHUE, SKOJIOTHUECKHE (PaKTOPHI,



IKOCHCTEMa, TMPOJYIEHTbl, KOHCYMEHTBHI, PpEIYLEHThl, LEeNU MUTAHUA,
AKOJIOTHYECKas pamMua, OMoreoenos, onocdepa;

yMEHHE U3JaraTh OHOJOTHYECKHEe TEOpUH (3BOJIOIMOHHAsA Teopus Y.
JlapBuHa, CHHTETHYECKas TEOPHsl DBOJIOIHMH), 3aKOHBI W 3aKOHOMEPHOCTHU
(3apoapiieBoro cxoiactBa K. M. Bbopa, uepenoBaHusi TJaBHBIX HANpaBICHUA U
nyteit sBomoruu A. H. CeseprioBa, yuenns o 6mochepe B. U. Bepnanckoro),
OTIpPEACIIATh TPAHUIIBI UX IPUMEHUMOCTH K )KMBBIM CUCTEMAM,;

yMEHHE BJIaJIeTh METOJAaMH HAYYHOTO TIO3HAHMS B OMOJIOTUHN: HAOIIOACHHUE U
OMMCAaHUE JKUBBIX CHUCTEM, MPOIIECCOB U SBJICHHIA, OpPTaHU3AIMs W TPOBEACHHE
OMOJIOTMYECKOTO  DKCIIEPUMEHTa,  BBIBIDKCHHWE  THIOTE3bl,  BBISBICHHE
3aBHCHUMOCTH MEXAY HCCIIEIYyEMbIMH BEIUYMHAMH, OOBSICHEHHE IMOJyYEHHBIX
pe3yJIbTaTOB, UCIOJIb30BAHHBIX HAYYHBIX TMOHATUN, TEOPUNH M 3aKOHOB, YMEHHE
JIeNaTh BBIBOJIBI HA OCHOBAHUH TIOJTYYEHHBIX PE3yIbTaTOB;

YMEHHE BBIICTATh CYIICCTBEHHBIE MPU3HAKH CTPOSHUS OHOJIOTUYECKUX
OOBEKTOB: BHJOB, TNOMYJSILHHA, TMPOAYIEHTOB, KOHCYMEHTOB, pEIyICHTOB,
OMOTeoIEHO30B W JKOCHUCTEM, OCOOCHHOCTHM TMPOILIECCOB: HACIEACTBEHHOM
W3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BHI000pa30BaHMsI, MPUCIOCOOICHHOCTH
OpPTaHW3MOB, JEUCTBUSA DJKOJOTHYECKHX (PAKTOPOB HA OpPTraHU3MBI, TEpeHOca
BEIIECTB M TIOTOKAa DHEPTHMH B JKOCHCTEMAax, aHTPONOTECHHBIX HM3MCHCHHHA B
IKOCHCTEMAax CBOEM MECTHOCTH, KpPyrOBOPOTa BEIIECTB U OMOr€OXMMHYECKHX
IIUKJIOB B Onocdepe;

yMEHHE TPUMEHSTh TMOJyYeHHbIC 3HAHUS I OOBSICHEHUS OWOJIOTHYECKUX
IIPOIIECCOB U SIBJICHHMA, /IS MPUHATHS MPAKTUYECKUX PEIICHUH B MOBCEIHEBHOU
KU3HU C TIeNblo obecriedeHus 0e30MacHOCTH CBOETO 3J0POBbsI U 3I0POBBSA
OKPY>KaIOIIUX JIIO/IeH, COOI0IEHUSI HOPM IPAMOTHOTO TMOBEJCHUS B OKPY KatoIIeH
OPUPOJIHON cpese, MOHMMAHUE HEOOXOJWMOCTH HCIOJBb30BaHUS JOCTHIKCHUN
COBPEMEHHOU OMOJIOTHH JIJISl palliOHAILHOTO MPUPOIOIIOIb30BAHNUS;

yYMEHHE peliaTh dJIeMEHTapHble OMOJIOTHMYECKUEe 3a7aud, COCTABIATH CXEMBI
MEePEHOCa BEIIECTB U IHEPTHUH B IKOCHUCTEMAaX (LI MUTAHUS);

yYMEHHE BBIMOJIHATH J1a0OpaTOpHbIE M MpPaKTHYECKHE pPAaOOTHI, COOIIOAThH
npaBuiia npu padoTe ¢ yueOHBIM U 1a00OpaTOPHBIM 000PYA0BaHUEM;

yMEHHE KPUTHUYECKH OIEHUBATh W HHTEPIPETHPOBATH HHOOPMAIIHIO
OMOJIOTHYECKOTO  COJEP)KAHMS, BKJIIOYAIOIIYIO IICEBIOHAYYHBIC 3HAHUA W3
pa3IMYHBIX UCTOYHUKOB (CPEACTBA MAacCOBOW MH(pOpPMALIMU, HAYYHO-IIOMYJISIPHBIC
MaTepuaibl),  paccMaTpuBaThb  TIJIOOaldbHBIE  SKOJOTHYECKHE  MPOOJIeMbl
COBPEMEHHOCTH, (OPMHUPOBATH MO OTHOIICHUIO K HUM COOCTBEHHYO MO3HUITHUIO;

yMEHHE CO3/laBaTh COOCTBEHHBIE THCBMEHHBIE M YCTHBIE COOOIICHMUS,
0000mas 6uoorHUecKy0 MHGOPMAIUIO U3 HECKOJBKUX MCTOYHHUKOB, TPAMOTHO
UCIIOJIb30BaTh NOHATUHHBIN armapar OUOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Kosau4vecTBo 4acoB JIeKTPOHHbIE
HanmeHnoBanue pa3ieoB H TeM nudpoBLIe
Ne ni/mn P Kontpoabnbie  IIpakTnueckue (upp )
NMPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
bu6mmoreka [IOK
1 b 2 .
HOJIOTHIL Kak Hayka 0-5 https://m.edsoo.ru/7f41¢292
2 JKuBBIe cUCTEMBI U UX OpraHU3aIus 1 buGnnorexa LIOK
p H https://m.edsoo.ru/7f41¢292
3 XUMHYECKHI COCTaB M CTPOEHHE KIIETKH 8 1 bubmorexa LIOK
p https://m.edsoo.ru/7f41¢292
Bbu6nmuoreka [JOK
4 IKH3HENeATELHOCTS KIeTKH 6 https://m.edsoo.ru/7f41¢292
5 PazMHOXkeHUE 1 THAVBUAYAJIBHOE PA3BUTHE 5 1 bubmmoreka [JOK
OpPraHU3MOB https://m.edsoo.ru/7f41¢292
6 HacnencTtBeHHOCTh M UBMEHUYUBOCTh 2 15 bubmuorexa [JOK
OpraHu3MoOB ' https://m.edsoo.ru/7f41¢292
7 Cenexkuust oprann3mMoB. OCHOBBI 3 bu6mmoreka [IOK
OHMOTEXHOJIOTHHU https://m.edsoo.ru/7f41¢292
Bbu6nmuoreka [JOK
8 P 1
C3CPBHOC BpeMA https://m.edsoo.ru/7f41¢292
OBIIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 34 0 4



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

11 KJIACC

Kosun4vecTBo 4acoB DJIeKTPOHHbIE
HanmeHoBaHMe pa3/ie/ioB U TeM ungpoBbie
Ne i/mn P Konrpoabnsie IIpakTuueckue (wipp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
bu6mmoreka [IOK
1 1
IBOMIOLHONHAS GHOTOTHS ? https://m.edsoo.ru/7f41cc74
) Bo3HMKHOBEHUE U pa3BUTHE KU3HU HA 9 0.5 bubanorexka HOK
3emiie ’ https://m.edsoo.ru/7f41cc74
3 OpranusMbl 1 OKpY>Karolas cpeia 5 1 bubmorexa HOK
P Py tHast cpet https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
4
Coo011ecTBa ¥ SKOJOTHYECKHE CHCTEMBI 9 https://m.cdsoo.rw/7f4 1ccT4
bu6mmoreka [IOK
P 2
> C3CPBHOC BpEMA https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 0 2.5



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

ITOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KouunyecTBo 4acoB DJIeKTPOHHbIE
uugpoBbIe
Ne i/ Tema ypoka Kontpoabsnbie IIpakTuyeckue p
Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
but6mmoreka [IOK
1 buosnorus B cucreMe Hayk 1 https://m.edso0o.ru/863e6122
https://m.edsoo.ru/863e632a
MeTo1bl TO3HAHUSA KMUBOW TPUPOIBI.
) [TpakTrueckas padota Ne 1 | 0.5 bu6nuoreka [IOK
«Mcnonp30BaHKE pa3IUYHBIX METO/IOB MPHU ' https://m.edso00.ru/863e6122
U3YYCHUU OMOJIOTHYECKIX OOBEKTOBY
3 buonornueckne cUCTEMBI, TPOLIECCHI U UX | bubmmoreka [JOK
nuzyueHue. Bxoonas npoeepounas paboma. https://m.edsoo.ru/863e6564
4 XuMHUYECKU cocTaB KJIeTKU. Bosia u 1 bubmuotexa [JOK
MHHEPAIBHBIE COJIU https://m.edsoo.ru/863e674¢
bu6mmoreka [IOK
5 b .C 0 1
CAKH LOCTAR I CTPOCHHE DEIKOB https://m.eds00.ru/863e6b72
depMeHThI — OHOJIOTHYECKHE
Katanuzaropsl. JlaboparopHas padora Ne 1
6 «/3y4eHne KaTaAIuTUHIECKOW AKTUBHOCTH 1 0.5 Bubnmorexa [IOK
Y ' https://m.edsoo.ru/863e6b72
(dbepMeHTOB (Ha TpUMepe aMUIIa3bl WIH
KaTaJasbl)»
bubmunoreka LIOK
7 v I 1
[ICBOABL. ST https://m.eds00.ru/863e6870
b K
8 Hyxknennosbie kucinotsl. AT® 1 nommorexa [0

https://m.edsoo.ru/863e6d5¢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

I/ICTOpI/ISI U MCTOABI U3YUCHHA KIICTKH.

Bbubmunoreka LIOK

9
Knerounas Teopus https://m.edsoo.ru/863e6e88
10 Knetka kak 1ieocTHas )KuBasi CUCTEMaA
CTpoeHme 3yKapuOTUYECKON KIIETKH.
JlaGopaTtopHnas pabora Ne 2 «M3yuenune
. bubmunoreka LIOK
CTPOCHHUSI KJIETOK PaCTCHUM, )KUBOTHBIX,
11 UGB 1 GAKTCDHI TToN MIKDOCKOIOM Ha 0.5 https://m.eds00.1ru/863e6ff0
p P a p https://m.eds00.ru/863¢716¢
TOTOBBIX MUKpOTIpEnapaTax U ux
OTIMCAaHUE»
bu6mmoreka [IOK
12 06 0 .
MCH BEILECTB HITH META00THIM https://m.eds00.ru/863e766¢
bu6mmoreka [IOK
13 o . X
OTOCHIHTES. ACMOCHHTES https://m.eds0o0.ru/863e7¢98
14 DHeprerudeckuit ooMeH. /Iposepounas bu6nuoreka [IOK
paboma 3a I nonyeooue. https://m.edsoo.ru/863¢7aae
JKu3HeHHbIN UK KIETKU. [lenenue
KJeTku. Muto3. JlabopaTopnas padora Ne 3
bu6mmoreka [IOK
15 «HaOmronenre MUTO3a B KJIETKaX KOHYUKA 0.5
https://m.edsoo.ru/863e7dc4
KOpEIIKa JIyKa Ha TOTOBBIX
MUKpOIIpenaparax»
16 buocuntes 6enka. Peakuys MaTpuyHOTO bubmmoreka [JOK
CHHTE3a https://m.eds00.ru/863e796¢
bubmunoreka LIOK
17 T —0 0
PACIAIA HOCHHTES DEIKa https://m.eds00.ru/863¢796¢
bu6mmoreka [IOK
18 Hexknero e dho 3HU — c
KICTOUHBIC (POPMBI AKH3HH — BUPYCEI https://m.eds00.ru/863e¢7540
bu6mmoreka [IOK
19 DopMBI Pa3MHOXKEHUS OPraHU3MOB https://m.edso0o.ru/863e81b6

https://m.edsoo.ru/863e83 1e



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

bubmunoreka LIOK

20 Meiios https://m.edsoo.ru/863e7f4a
OO6pa3oBaHue U pa3BUTHE MOJIOBBIX KJIETOK.

)1 OmnogotBopenue. JlabopaTopHas pabora Ne 0.5 bubnmoreka [JOK
4 «3yueHne CTpOCHUS MOJOBBIX KIETOK Ha https://m.edsoo.ru/863e81b6
TOTOBBIX MUKpOIIpEnapaTax»

22 NunuBuyansHOE pa3BUTHE OPTAHU3MOB bubmorexa [IOK

https://m.edsoo.ru/863e8436

3 ['eneTnka — Hayka O HaCJlEeICTBEHHOCTH U bubmmoreka [JOK
U3MEHYUBOCTH https://m.edsoo.ru/863e8612

24 3aKOHOMEPHOCTHU HACIEAOBaHUS bubmmoreka [JOK
NPU3HAKOB. MOHOTHOPHIHOE CKpEIINBAaHUE https://m.edsoo.ru/863e¢8878

)5 JurnbpumHoe cKpemuBaHue. 3aK0H bu6nuoreka [IOK
HE3aBHCUMOI'0 HACIIENOBaHUS IPU3HAKOB https://m.edsoo.ru/863e89a4
CuenieHHoe HaclleJOBaHUE MTPU3HAKOB.

JlaGopaTtopHnas pabora Ne 5 «M3yuenue
26 pe3yIbTaTOB MOHOTHOPHIHOTO 1 0.5 bubmorexa OK
https://m.eds00.ru/863e8c60
JTUTHOPUTHOTO CKPEITUBAHUS Y APO30(HITHI
Ha TOTOBBIX MUKpPOIIpEnapaTax»

7 ['eneruka nomna. HacnenoBanue npu3Hakos, bubmmoreka [JOK
CILIEIJIEHHBIX C II0JIOM https://m.edsoo.ru/863e8c60
H3menunBocTs. Henacnencreennas
U3MEeHYUBOCTh. JlabopaTopHast pabora Ne 6.

)3 Nzyuenue MmoanukamoHHOM 0.5 Bu6muotexa [JOK
W3MEHYMUBOCTH, IOCTPOCHUE https://m.edsoo.ru/863e8efe
BapHAallMOHHOTO psJia U BapUAIlMOHHOM
KpHUBON»

29 HacnencTBeHHas N3MEHYNBOCTE. 0.5 buGnnorexa LIOK

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

JlaboparopHas pabota Ne 7. « AHanmu3
MyTalui y 1po30(uibl Ha FOTOBBIX

MHUKpOIpenapaTax»
bubmunoreka LIOK
30 T'eneritka senosexa ! https://m.edsofru/86368d78
PesepBHeIit ypok. O600IICHHE 1O TEMe
31 «HacneacTBeHHOCTh M U3BMECHYUBOCTD 1
OPTraHU3MOBY
0 Ceneknus Kak HayKa u npouecc. Amozosas 1 bu6nuoreka [IOK
nposepoyHnas paboma. https://m.edso00.ru/863e9214
1 MeToibl U JOCTUKEHHS CENEKIIMU PACTEHUI 1 bu6mmoreka [IOK
1 >KUBOTHBIX https://m.edsoo0.ru/863e¢9214
34 buotexHosiorus Kak oTpaciab NPOU3BOACTBA 1 bubmorexa [IOK
https://m.eds00.ru/863¢9336
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34



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

11 KJIACC

KouunyecTBo 4acoB DJIeKTPOHHbIE
Ne n/n Tema ypoka Kontpoabubie IIpakTnyeckue HuppoBLIe
Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI pecypen
1 DBOJIIOLMS U METOJIbI €€ U3yUCHUS 1 bubmmorexa IOK
https://m.edsoo.ru/863ea20e
) Ucropus pa3Butus npeacTaBieHuit 0o | bu6nuoreka [IOK
JIBOJIIOLIUN https://m.eds00.ru/863¢9570
3 MukposBontonus. Bxoouas nposepounas | bubnmoreka [JOK
paboma. https://m.edsoo.ru/863e9¢cle
[Tomynsius Kak dIeMEeHTapHas €IUHUTA
4 BUJA ¥ dBoroInK. JlaboparopHas pabota | 0.5 bubnmoreka [JOK
No 1 «CpaBHeHuE BUOB O https://m.edsoo.ru/863¢99¢c6
MOp(}OIOrHIecKOMy KpUTEPHIO»
5 JIBMoKyIIHEe CUIIBI (dNIeMEHTapHbIe (PaKTOPHI) | bu6nuoreka [IOK
JIBOJIIOLIUN https://m.edsoo.ru/863¢9da4
N bu6mmoreka [IOK
6 EcrecTBenHbIi 0TOOp U ero (hopMbl 1 hitps-//m.cdsoo.rw/863¢9ed0
Pe3ynbpTarsl HBOIIONMN:
MPUCIIOCOOJICHHOCTh OPraHU3MOB U
. BU000pazoBanue. JlabopaTopHas padora | 0.5 bu6nuoreka [IOK
Ne 2 «Onmcanne npucnoco0IeHHOCTH https://m.edsoo.ru/863e9fde
opranu3ma 1 €€ OTHOCUTEIBHOIO
XapakTepa»
bubmunoreka LIOK
8 Hamnpasnenus u myTu MakpO3BOJIIOLUT 1

https://m.eds00.ru/863e9cle



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

9 HeoOpatumocTs 3BoOIIONNN
10 Ucrtopust xu3Hu Ha 3emiie U METObI €€
W3Y4YCHHUS
1 ['MnoTte3pl NPOUCXOKACHUS KU3HHU HA bubmmoreka [JOK
3emie https://m.edsoo.ru/863ea5a6
v PazButue xu3Hu Ha 3emMIie 1o 3pam u bubnmoreka [JOK
nepuoaam https://m.edsoo.ru/863ecabbe
OCHOBHBIE 3TaIlbl BOTIOIUU
PaCTHTENHHOTO U KUBOTHOTO MUPA.
13 [TpakTuueckas padbora Ne 1 «M3yuenue 0.5 Bubmmorexa [IOK
p p - ?,] ' https://m.edsoo.ru/863ea8bc
MCKOMAEMBIX OCTaTKOB PACTCHHH U
JKUBOTHBIX B KOJUICKITUSX)
CoBpeMeHHas cucTeMa OpraHuYecKoro
14 mupa. l[Iposepounas paboma 3a I Bubmmorexa [IOK
pa. Liposep P https://m.edsoo.ru/863ea48¢
noayzooue.
15 DBOJIOIHS YeTIOBEeKa (aHTPOIIOTEHE3) Bubmmorexa [IOK
p https://m.edsoo.ru/863eac2c
16 JBroxymme cuitbl (pakTopsl) bu6nuoreka [IOK
AHTPONOTEHE3a https://m.edsoo.ru/863ead44
17 OCHOBHEIE CTagUH DBOJIOIMY YEJI0OBEKA
13 UYenoBeyeckue pacsl U MPUPOIHBIE bu6nuoreka [IOK
aJlanTaly YeJIOBEKa https://m.edsoo.ru/863eaca2
PeseprubIil ypok. O6001IEHHE TIO TEME
19 «BO3HUKHOBEHHE U Pa3BUTHUE KU3HU Ha
3emue»
20 DKOJIOrus KaK HayKa
21 Cpenpl OOUTaHUS U SKOJIOTHYECKUE bu6nuoreka [IOK

(baxTopsl

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



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

Abuotnueckue pakropsl. Jlaboparopras
paborta Ne 3. «Mopdomornueckue
0CcOOEHHOCTH pacTEHU U3 Pa3HBIX MECT

bubmunoreka LIOK

22 oburtanusy. JlabopaTopHas padora Ne 4. 0-5 https://m.edsoo.ru/863eb10e
«BnusiHue cBeTa Ha POCT U pa3BUTHE
YepEeHKOB KOJIeyca»
bu6nuoreka [IOK
23 buorurieckue paxTope! https://m.edsocE.Iru/863eb348
DKOJIOTHYECKHE XapaKTePUCTUKU
24 nonyJsiiud. [IpakTudeckas padora Ne 2 0.5
«IToacY€T MIOTHOCTH MOMYJIAIMN Pa3HBIX
BUJIOB PACTEHUID)
bu6nuoreka [IOK
25 Coo01ecTBa OpraHu3MoB — OHOIIEHO3 hitps://m.c dsocE.Iru 1863ebd6a
bu6nuoreka [IOK
26 DKOJIOTHYECKHE CHCTEMBI (3KOCHUCTEMBI) hitps://m.c dsogru 1863ebd6a
OcHOBHBIE MOKa3aTeNN IKOCUCTEMBI.
27 Dkonorunueckue nupamuasl. CBoiicTBa bubmmorexa [OK
skocrctem, Cykiecors https://m.edsoo.ru/863ebSfa
28 [Ipupoanbie 3KOCUCTEMBI
29 AHTpPONIOT€HHBIE YIKOCUCTEMBI
30 buocdepa — rnobdanpHas 3xocucTeMa bubmmoreka [JOK
3emiu https://m.edsoo.ru/863ebbSe
31 3aKOHOMEPHOCTHU CYIIECTBOBAHUS bubmmoreka [JOK
ouochepsl https://m.edsoo.ru/863ebd16
0 UYenoseuecTBO B Ouochepe 3emiu.
Hmoeosas nposepounas paboma.
33 CocylecTBOBaHHE TPUPOJIBI U bubmuotexa [JOK



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

YeJIOBEUEeCTBA https://m.edsoo.ru/863ebale
34 PesepBubIil ypok. O6001ICHIE TEMBI 1
«Co000111eCTBa U DKOJIOTHYECKUE CUCTEMBD)
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2.5



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