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HOACHUTEJBHASA 3AIIMCKA

[Ipu pa3zpaboTke mporpaMmbl O OMOJIOTUU TEOPETUYECKYIO OCHOBY ISl ONpEleTIeHUs
NOJAX0/I0B K (DOPMHUPOBAHUIO COJEpkKaHUS ydeOHOro mnpeamera «buosorus» CcocTaBUIIU:
koHnenrtyanbabie monoxenus GI'OC COO o B3auM00OyCIIOBIEHHOCTH IIEJICH, COACpKaHUs,
pe3ynbTaTOB OOYYCHHSI M TPEOOBAHUN K YPOBHIO TIOJTOTOBKH BBIMTYCKHUKOB, MOJOXEHHUS 00
OOIIKX MENSIX U MPUHIUIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSIHUE CUCTEMbI CPEIHETO
obmero oOpazoBanus B Poccuiickori Denepamuu, a TakKe TOJOXKEHHUS O crenuduke
Ouonoruy, €€ 3HAYEeHWW B TO3HAHUM >KUBOW MPUPOJLI U 00ECIEYEHUH CYIIECTBOBAHUS
yesioBeueckoro oomectBa. CoriacHO Ha3BaHHBIM IOJIOXKEHUSM, OMPEEICHbl OCHOBHbBIC
(GyHKIHMM IPOTpaMMBbI 10 OMOJIOTUU U €€ CTPYKTYpa.

[Tporpamma no 6uosoruu Aa€T NpecTaBiIeHUE O 1esIX, 00 00l1el cTpaTeruu 00ydeHus,
BOCIIUTAHUS U pa3BUTHUS OOyYalOMIUXCS CpeAcTBaMU Yy4yeOHOro mnpenMera «buonorusy,
omnpenensieT 00513aTeabHOE MPEAMETHOE COJEpPKAHUE, €r0 CTPYKTYpY, paclpeleleHUue I0
pasjiesiaM U TeMaM, PEKOMEHIyEMYIO MOCIIEI0BATEIbHOCTh U3YUCHUsI YUE€OHOr0 MaTepuaia C
y4€TOM MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBSI3€HM, JIOTUKH 0Opa3oBaTEIbLHOTO
Mpoliecca, BO3PACTHBIX 0COOCHHOCTEN 00yJarOITNXCS.

B mporpamme mno OHONOTHM TakKe YUYUTHIBAIOTCS TPeOOBaHMS K IUIAHUPYEMbIM
JUYHOCTHBIM, METAIlPEAMETHBIM M MPEAMETHBIM pe3yjbTaTaM 00y4YeHUs B (HOPMUPOBAHHUU
OCHOBHBIX BUJIOB Y4€OHO-TIO3HABATEIBHOMN JEATEIbHOCTH/YU4eOHBIX AEHCTBUIN 00yYarommxcs
110 OCBOEHUIO COJIEpKAHUSI OUOJIOTUUECKOTO 00pa30BaHUSI.

B nporpamme no 6uonorun (10—11 xnaccel, 6a30BbIil ypOBEHb) peai30BaH MPUHLMUIT
MPEEMCTBEHHOCTH B UW3Y4YEHUW OHOJOTHMU, Oyaromaps YeMy B HEH NpocMaTpuBaeTcs
HaIpaBJICHHOCTh Ha Pa3BUTHE 3HAHHM, CBA3aHHBIX C (POPMUPOBAHUEM €CTECTBEHHO-HAYYHOTO
MHUPOBO33pPEHHUSA, IIEHHOCTHBIX OpPWEHTAIMA JIMYHOCTH, JKOJOTHYECKOTO  MBIIUICHUS,
MPEACTABICHUM O 3J0POBOM 00pasze XU3HU W OEpEeKHBIM OTHOIICHHEM K OKpYXKarollen
npupoaHoi cpeae. [loaToMmy Hapsay ¢ HM3ydeHHEM OOIIEOMOJIOTHUYECKUX TEOPUHM, a TaKXKe
3HAHWH O CTPOCHHMH JKMBBIX CHCTEM PA3HOTO PaHTa M CYNIHOCTH OCHOBHBIX NMPOTEKAIOIINX B
HUX MPOIECCOB B MPOTrpaMme Mo OMOJIOTHUU YIeJIEHO BHUMAHHUE MCIIOIH30BAHUIO TTOJIYYEHHBIX
3HAHUM B TIOBCEIHEBHOW JKM3HU [JIsi pEIICHUS TMPUKIATHBIX 3a7ad, B TOM YHCIE:
NpOPMIAKTAKA  HACIEJCTBEHHBIX  3a00J€BaHWN  YEJIOBEKa,  MEIUKO-TEHETHYECKOTO
KOHCYJIbTUPOBAaHUS, OOOCHOBAaHMSI  DKOJOTMYECKH  IIeJIeCOOOpPa3HOTO  TOBEJACHUS B
OKpYXarlerl NPUPOJIHON Cpelie, aHaIu3a BIUSHUS XO3SIMCTBEHHOW JIESTEIbHOCTH YEJIOBEKA
Ha COCTOSIHME TIPUPOTHBIX U UCKYCCTBEHHBIX AKOCUCTEM. Y CHJIICHUEC BHUMAHUS K MPUKIIATHOM
HaMpaBJICHHOCTH y4yeOHoro mpeamera «buosiorus» NOpPOIUKTOBAHO HEOOXOAUMOCTHIO
oOecrieueHuss yCJIOBMM I peHieHus OJHOM U3 aKTyaJlbHbIX 3aJady  IIKOJbHOTO
OMOJIOTUYECKOr0 O00pa30oBaHus, KOTOpas MpeanonaraeT (popMUpOBaHUE Y OO0yYaroOIUXCs
CIIOCOOHOCTH aJIalITUPOBATHCSA K M3MEHCHUSIM JMHAMHYHO PA3BUBAIOIIETOCS COBPEMEHHOTO
MUpa.



buonorust Ha ypoBHE cpenHero o0mero o0pa3oBaHHsA 3aHUMAEeT BaxkHoe mecTo. OHa
obOecrieunBaeT (hopMuUpoOBaHUE Y OOYJAIONIUXCS MPEICTABICHUNA O HAYYHOW KapTHHE MUPA,
pacmmpser W 0000IaeT 3HAHWS O JKMBOW mpupone, €€ OTIWYUTEIBHBIX MPU3HAKAX —
YPOBHEBOW OpraHU3alliid W SBOJIIOIUHU, CO3JaET YCIOBUS MJIsA: MO3HAHMUS 3aKOHOB MKUBOWU
npupoabl, (GopmupoBaHus (GYHKIMOHATBHOM T'PAaMOTHOCTH, HABBIKOB 3J0POBOTO U
6e3omacHoro o0pasa >KU3HHU, FIKOJIOTHYECKOT0 MBIIUIEHHUS, IIEHHOCTHOT'O OTHOIIEHUS K KUBOU
IPUPOJIE U YETIOBEKY.

bonpmioe 3HaueHue OWONOTUST HMMEET TakKKe JJIS PEIICHUS BOCHUTATENbHBIX U
pa3BUBAIOIIMX 3a7ad CpEeJHEro oO0Imiero oO0pa3oBaHUs, COLMUATM3AINN  OO0YJarOIIMXCS.
Nzydyenne Ouonoruu oOecnedyuBaeT YCIOBUS Uid (POPMHPOBAHUS HMHTEIUICKTYalbHBIX,
KOMMYHUKAITMOHHBIX U HHPOPMAIIMOHHBIX HABBIKOB, 3CTETUYECKON KYJIbTYpHI, CIIOCOOCTBYET
MHTErpalui OMOJIOTMYECKUX 3HAHUM C MPEJCTABICHUSIMU U3 JIPYTUX YUYEOHBIX MPEIMETOB, B
4acTHOCTHU, (GU3HMKK, XUMUU U reorpaduu. HaszpaHHbIe TOJOXEHUS O MNpeTHA3ZHAYCHUU
yueOHOTo npeaMeTa «bruosaorusy» cocTaBUiIM OCHOBY JJIsL ONPECIICHUS TTOAX0/I0B K 0TOOpY U
CTPYKTYPUPOBAHHIO €TI0 COJIEPKAHUS, PEICTABIEHHOTO B IPOrpaMMe Mo OHUOJIOTHH.

OT60p copepkanus yueoHoro npeamera «buonaorus» Ha 0a30BOM YPOBHE OCYIIECTBIIEH
C TO3UIMH KYyJbTYpOCOOOPa3HOro MOJXO0AAd, B COOTBETCTBUU C KOTOPHIM OOydarouiuecs
JIOJDKHBI OCBOWTH 3HAHUSI M YMEHUS, 3HAYUMMbIe sl (OpPMUPOBAHUSA OOIIEH KyJIbTYpHI,
ONpENEAoIMEe aJCKBaTHOE TMOBEACHUE YEJIOBEKA B OKPYXAKIIEH NPUPOTHON cpene,
BOCTPEOOBAaHHbBIC B MOBCEIHEBHON JKU3HU U MPAKTUYECKOUN nesteabHocTH. Ocoboe MecTo B
ATOM CHCTEME 3HAHUW 3aHUMAKOT BJIEMEHTBHI COAEPKAHUs, KOTOPBIE CIyKaT OCHOBOW IS
(dbopMHUpOBaHUS TIPEJCTABICHUN O COBPEMEHHON €CTECTBEHHO-HAYyYHON KapTUHE MHUpa U
IIEHHOCTHBIX OPHUEHTALUSIX JIMYHOCTH, CIIOCOOCTBYIOIIMX TyMaHHM3allMM OMOJIOTHYECKOTO
oOpa3oBaHus.

CTpyKTypupOBaHHUE COJIEpKaHUsI y4yeOHOro MaTepuaia B MporpamMme Mo OHOJOTUH
OCYILIECTBIICHO ¢ YyY€TOM TMPUOPUTETHOIO 3HAYEHUS 3HAHUHW 00 OTJIMYUTEIIBHBIX
0COOCHHOCTSIX KMBOH MPUPOJBI, O €€ YPOBHEBOM OpPraHU3allMK U 3BOJIOIUK. B cooTBEeTCTBUU
C OTUM B CTIPyKType YydeOHOro mpenmera «bHONOTHS» BBIACICHBI  CICAYIONINC
coaepkarelsibHble TuHUM: «buonorus kak Hayka. Metonbl HaydHOro no3Hanus», «Kierka kak
Oouonoruyeckas cucreMa», «OpraHu3m Kak Ouonorudeckas cucremay, «Cucrema u
MHOTrooOpa3zue OpPraHu4YecKOro MHUpa», «IBOJIIONHUS KUBOU TPUPOIBD», «IKOCUCTEMBI U
MIPUCYIIIUE UM 3aKOHOMEPHOCTH.

Henp u3ydenust yuebHoro mpeamera «buosjorusi» Ha 0a30BOM ypOBHE — OBJAJCHUE
OOyJaroNMMUCS 3HAHUSIMU O CTPYKTYPHO-(PYHKITMOHAIBHOW OpPTraHW3aIlMi >KUBBIX CHCTEM
Pa3HOTO paHTa ¥ MPHUOOPETEHHE YMEHHUI MCTIOb30BaTh 3TH 3HAHUSA JIJISl TPAMOTHBIX JIEHCTBUIN
B OTHOIIICHUU OOBEKTOB JKMBOU MPUPOJIBI U PEIICHUS PA3THYHBIX KU3HEHHBIX TIPOOIIEM.

JlocTikeHue 1end u3ydeHus ydeOHoro mnpenmera «buosorus» Ha 0a30BOM ypOBHE
oOecrieunBaeTcs pelieHueM CIeIyIOUMX 3a1au:

OCBOCHHME OOYYAIONIMMUCS CHCTEMbl 3HAHUW O OHOJIOTMYECKUX TEOpHUAX, YUCHUSX,
3aKOHaX, 3aKOHOMEPHOCTSX, TMINOTe3aX, MPaBUilaX, CIyKallluX OCHOBOM Ayt (OpMHUpPOBAHUSA



MPEICTABIICHU O €CTeCTBEHHO-HAYYHOW KApTHHE MHPA, O METOJIaX HAyYHOTO ITO3HAHWS,
CTPOEHWH, MHOTOOOPA3UU M OCOOEHHOCTSIX JKUBBIX CHCTEM pPa3HOTO YPOBHS OpraHU3aIlNH,
BBIJIAIONUXCS] OTKPBITUSX M COBPEMEHHBIX UCCIIEOBAaHUSIX B OMOJIOTHHY;

dbopMHupoBaHHE Y OOYYAIONIUXCS MMO3HABATEIBHBIX, WHTEIUICKTYAIbHBIX U TBOPYECKHUX
CIIOCOOHOCTEW B TMpOIleCCe aHaM3a JMaHHBIX O MYTAX pPa3BUTHUS B OWOJIOTUM HAyYHBIX
B3TJISIIOB, HJICH U TIOJIXOI0B K M3YYCHHIO KUBBIX CHCTEM Pa3HOTO YPOBHS OPTaHU3AIINH;

CTaHOBJICHHE y OOydarommxcs oOmell KyabTyphl, (YHKIIMOHAIHLHOW T'PaMOTHOCTH,
pa3BUTHE YMCHHUIA OOBSICHITH M OLICHUBATH SIBIICHUS OKPYXKAIOIIETO MUPA KUBOHM MPHUPOJIBI HA
OCHOBAHWHY 3HAHUH U OTBITA, TIOTYYEHHBIX MMPU U3YICHUN OUOJIOTHH;

dbopMHupoBaHHE Y OOYYAIONMUXCS YMEHUW WIUTIOCTPUPOBATH 3HAYCHUE OMOJOTHUYECKHUX
3HAHUN B TPAKTUYCCKON ACATEIHHOCTH YEIOBEKA, PAa3BUTUU COBPEMEHHBIX MEIUIIMHCKUX
TEXHOJIOTHI U arpoOMOTEXHOIOTUH;

BOCIIUTaHUE YOEKIEHHOCTH B BO3MOXKHOCTH TO3HAHUS YEJIOBEKOM >KUBOU TMPHUPOJIBI,
HEOOXOAMMOCTU OEpe)HOTr0 OTHOIICHHUS K HEH, COOMI0JIeHHUs JTHYECKMX HOpPM TpHU
MIPOBEICHUH OMOJIOTMYECKUX UCCIIEIOBaHUI;

OCO3HAHHWE IIEHHOCTH OMOJOTHYCCKUX 3HAHWW JIJIS TTOBBIMICHUS] YPOBHS JKOJOTHYCCKOM
KYJBTYPHI, 17151 GOPMHUPOBAHUS HAYTYHOTO MHUPOBO33PCHHSI;

MpUMEHEHNE TPHOOPETEHHBIX 3HAHUN M YMEHUW B TOBCEIHEBHOW JKM3HU IS OICHKU
MOCJIE/ICTBUI CBOEH JEATETLHOCTH MO OTHOIIEHHUIO K OKpYXalolehd cpene, cOOCTBEHHOMY
3I0POBbIO, 00OCHOBAHUE U COOTIOZICHUE MEP MPOPUITAKTUKH 3a00JIEBaHUN.

B cucreme cpennero obmiero oopazoanus «buosorusy, usyuyaemas Ha 0a30BOM ypOBHE,
ABJISIETCSL 00S3aTENBHBIM YYEOHBIM MPEAMETOM, BXOSIIMM B COCTaB MPEAMETHOW 00JIacTH
«EcTecTBeHHO-HAYYHBIC TIPEIMETBD).

Jl1st u3yueHust OMoJIoTuM Ha 0a30BOM YPOBHE CpeJIHET0 00111ero 00pa3oBaHUs OTBOIUTCS
68 yacoB: B 10 kiacce — 34 yaca (1 yac B Henento), B 11 knacce — 34 yaca (1 gac B Hefento).



COAEPXKXAHUE OBYUEHUA
10 KIIACC

Tema 1. buoJsiorusi Kak Hayka.

buosnorust kak Hayka. CBsizb OMOJOTHUU C OOILIECTBEHHBIMU, TEXHUYECKUMU U
JIPYTMMH €CTECTBEHHBIMH HayKamH, Quiiocoduen, STUKOM, 3CTETUKON U MPaBOM.
Ponp Owonormu B (HOpPMHUPOBAaHMHM COBPEMEHHOW HAyYHOW KapTHUHBI MHpA.
Cucrema OMOJIOTMUECKUX HaYK.

MeToibl TO3HAHUS KUBOUW TIPUPOABI (HAOII0ACHUE, IKCIIEPUMEHT, OTMCaHUE,
U3MepeHue, KilacCupUKalMs, MOJICTUPOBaHUE, CTaTHUCTHYEcKass 00paboTka
JTAHHBIX ).

JlemoHcTpanum:

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

Tabnuibl U cxeMbl: «MeTo bl TO3HAHUS )KUBOU MPUPOJIBI.

JlaGopaTopHblie 1 NpaKTHYeCKHe PadoThI:

[Ipaktuueckass padora Ne 1. «Vcmonb3oBaHWe pa3IUYHBIX METOAOB IPHU
U3YYCHUU OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. ’KuBble cucTeMbl U UX OPraHU3ALMSL.

Kusble cuctembl (OMOCUCTEMBI) KaK IpeAMET U3ydeHus: ouosoruu. OTinyuue
YKHUBBIX CHCTEM OT HEOPTraHUYECKOU MPUPOJIBI.

CaoiicTBa OMOCHCTEM U UX pa3HOoOOpa3ue. YPOBHHU OpraHu3aluud OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIM, MNOMYJSIIUOHHO-
BHJIOBOM, SKOCHCTEMHBIHN (OMOTe0IIeHOTUYSCKuH ), OMOC(hEPHBIM.

JdeMoHCTpaum:

Tabmuubl u cxembl: «OCHOBHBIC MPU3HAKU KU3HUY, «YPOBHU OpraHU3AINH
JKUBOU TIPUPOIBI».

O6opynoBanue: moaesb MoJiekyibl JIHK.

Tema 3. XumMuueckuii cCOCTaB M CTPOCHHE KJICTKH.

XUMHUYECKAN COCTAaB KIIETKU. XHUMHUYECKHE DJJIEMEHTHI: MaKpPOJIJIEMEHTHI,
MHUKPO3JIEMEHThI. Bosia 1 MUHEpaibHbIE BEIIECTBA.

OyHKIMM BOABI WU MHUHEPaIbHBIX BellecTB B kieTke. llomnepxanue
OCMOTHUYECKOro OanaHca.

benku. CoctaB u cTpoeHre OeIKOB. AMHUHOKHUCIOTBI — MOHOMEPHI OEJIKOB.
He3aMeHnMble 1 3aMEHMMbIE AMUHOKHUCIIOTH. AMUHOKHUCIIOTHBIA COCTaB. Y pOBHU
CTPYKTYpbl O€IKOBOM MOJeKynbl (TEpBUYHASL, BTOPUYHAS, TPETUYHAS W
YeTBEpPTUYHAS CTPYKTypa). XHUMHUYECKHE CBOWcTBa OeikoB. buonoruueckue
¢byHKIIUN OETIKOB.



®depmentsl — Owuonormdeckue Karanm3aTtopbl. CtpoeHue (Qepmenra:
aKTUBHBIA IIEHTp, cyOcTpartHas crneuuduunocts. Kodepmentsl. ButamMuHsbl.
OTnnuus pepMEHTOB OT HEOPTraHUYECKUX KaTaIU3aTOPOB.

VYraeBoasl: MoHOcaxapuabl  (TJIIOKO3a, pubo3a ©  Je30KCHpH003a),
aucaxapuibel  (caxaposa, JaKTo3a) MW Tosmcaxapulibl  (Kpaxmal, TJIMKOTEH,
HeJuTo03a). buonornueckue GyHKIUU YTII€BOOB.

Jlununel:  Tpurauuepuasl, (ochomunuasl, crepouasl. [ UAPOPHIBHO-
ruapodoOHbIe  cBoWcTBA. buomornueckne ¢GyHkmmm unuaoB. CpaBHEHHE
YTJE€BO0B, OEJIKOB U JIMIUI0B KaK HCTOYHUKOB YHEPTUU.

HyxneunnoBeie kucnotel: JHK wu PHK. Hykneotuaslt — MOHOMEpHI
HyKJIenHOBBIX KUCIOT. Ctpoenue u ¢pynkuuu JAHK. Ctpoenne u ¢pynkiuun PHK.
Buasl PHK. AT®: ctpoenue u GpyHKIHH.

[{utonorus — Hayka o kieTke. Kiietounas Teopus — mpuMep B3aUMOJAECUCTBHUS
uei 1 paKkToB B HAYYHOM MMO3HAHUH. MeTOAbl U3YUEHUS KIETKH.

Knerka kak mnenoctHas >xuBasg cuctema. OOmpe NpHU3HAKH —KIIETOK:
3aMKHyTas HapykHasi memOpana, moinekyisl JIHK kak renernueckuii ammapar,
CUCTEMa CUHTE3a Oeka.

Tunsl KIETOK: »yKapuoTHueckas U Mpokapuoruyeckas. (OcoOeHHOCTH
CTpOEHHUsI MPOKapHOTUYECKON KieTku. KnerouHas creHka Oaktepuil. CTpoeHue
AYKAPUOTUYECKON KJIETKU. (OCHOBHBIE OTJIMYMS PACTUTEIBHOM, >KUBOTHOM H
IrpUOHOM KJIETKHU.

[ToBEepXHOCTHBIE CTPYKTYPhI KJIETOK — KJIETOYHAsl CTE€HKA, TNIMKOKAIUKC, MX
dbynkuuu. [Tnazmarnueckas memOpana, e€ cBorictBa u QpyHkiuu. [{utomnasma u eé
opraHousibl. OgHomemOpannbie opranoubl kietku: JOIIC, ammapat [onbmxw,
nu30coMbl. [1oyaBTOHOMHBIE OpPraHOM/bl KIETKHU: MHUTOXOHAPHH, TUIACTUIBL.
[Ipoucxoxknenne MUTOXOHApHWM W TuiacTua. Bunbl mmactun. HememOpannbie
OpraHOMJIbl KJIETKU: pPUOOCOMBI, KJIETOYHBIA IIEHTP, LEHTPUOJIA, PECHUYKH,
KryTUKU. OYHKIMKU OPraHOUAOB KJIETKU. BKiltoueHus.

Anpo — perynaropHslid neHTp kieTku. CTpoeHue sjpa: siaepHas o0004Ka,
KapHoIlUla3Ma, XpOMATHH, SAPHIIIKO. XPOMOCOMBI.

TpaHcnopT BEIIECTB B KIETKE.

JdeMoHCTpaum:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIsann, M. llneitnen, P. Bupxos, [Ix.
Yorcon, ®. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Huarpammel:  «PacripeneneHue  XUMUYECKUX 3JEMEHTOB B HEKHUBOU
npupoze», «PacrnpeneneHne XuMHIECKUX DJIEMEHTOB B JKUBOU MPUPOIEY.

Tabmupl u cxemsl: «llepuoanueckas TabnMila XUMHUYECKHX SJIEMEHTOBY,
«CTpoeHne MOJEKYJIbl BOb, «bruocunres 6enka», « CTpoeHHe MOJIEKYJIIbl OelKay,



«Ctpoenne pepmentay, «Hyknennosbsie kucnotel. JJHK», «Ctpoenue momnexybl
AT®», «CtpoeHne 3yKapuOTHYECKOM KIETKW», «CTpOEHHE KMBOTHOU KIIETKW,
«CTpoeHue pacTUTENbHON KIETKN», «CTpoeHHe MPOKAPUOTUYECKOU KIIETKNY,
«CTpoeHue spa KIEeTKn», « Y TIeBOAb, «JIMIuas».

ObopynoBaHue: CBETOBOM MHMKPOCKON, OOOpyAOBaHWE [JIsl IPOBEICHUS
HAOIOICHUM, W3MEPEHHM, AKCIEPUMEHTOB, MHUKPONpPENapaThl pPaCTUTEIHHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIJIETOK.

JlaGopaTopHblie 1 NpakTHYeCKUE PadOThI:

JlabopatopHas pabora Ne 1. «M3yueHue KaTaqIuTUYECKONM AaKTUBHOCTHU
(dbepMeHTOB (Ha MpUMEpE aMUIIa3bl UK KaTaaasbl)».

JlabopatopHass pabota Ne 2. «M3ydyeHue CTpOEHHS KJIETOK pacCTEHUH,
JKUBOTHBIX U OaKTepUil MOJI MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIpenapaTax M HMX
OTHUCAHUEY.

Tema 4. 7KusHeaesiTeJIbHOCTh KJIETKH.

OOMeH BelIeCTB, WU MeTa00IN3M. ACCUMUIIALINS (TUTACTUYECKUN OOMEH) U
JUCCUMUIISIIUSA (PHEPTeTUUECKUl OOMEH) — JIBE CTOPOHBI E€IMHOrO Ipoliecca
Merabonu3ma. Poib 3aKOHOB COXpaHEHHs BEIIECTB M SHEPTUM B IMOHUMAaHUU
MeTabor3ma.

Tumnbel oOMeHa BeliecTB: aBTOTPO(DHBIN U reTepoTpodHbIil. Posb dhepMeHTOB
B 0OMEHE BEIIECTB U MPEBPAILCHUH YHEPTUHU B KIIETKE.

®ortocunte3. CperoBas U TeMHOBasg (a3pl (doTocuHTe3a. Peakuuu
dbotocunTeza. DPhekTuBHOCTL (hOTOCUHTE3a. 3HAUCHHUE (POTOCUHTE3A JJIs KU3HU
Ha 3emuie. BausiHue ycnoBuii cpensl Ha (OTOCUHTE3 U CIIOCOOBI TIOBBIIIEHUS €T0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHUM.

XeMOoCHHTe3. XEeMOCHUHTE3UPYIoIe OaKkTepuu. 3HAYCHUE XEMOCHHTE3a JJIS
YKU3HH Ha 3emIe.

DHepreTuueckuii oOMeH B KieTke. PaciierieHue BEIIeCTB, BBIJICJICHUE U
aKKyMYyJIUDOBaHWE OJHEPrUu B KIETKE. OTalbl JSHEPreTHYeCKoro oOMeHa.
['mukonu3. bpoxenue u ero Buaesl. KucnopomHoe okucieHue, WM KIETOUYHOE
JIbIXaHUE. OkucnuTensbHoe dbochopunupoBaHue. D¢ddexTuBHOCTH
HHEPIreTUICCKOr0 OOMEHA.

Peakumm wmatpuyHoro cuHTe3a. [eHermueckas wuHpopmanus u JIHK.
Peanuzanmsi reHetudeckoil nHopmanuu B KiIeTKe. | eHETWYECKUW KOJ U €ro
cBoricTBa. Tpanckpunius — MmaTpuunblii cuaTte3 PHK. Tpancnsuus — 6unocunTes
Oenka. Otanbl TpaHcisiuuu. KoaupoBanue amuHOKuciaoT. Ponb pubocom B
OounocuHTe3e Oenka.

Hexnetounsie Gpopmbl sxu3Hu — BUpychl. ictopust otkpsiTust Bupycos (. U.
HBanoBckuii). OCOOCHHOCTH CTPOCHHMSI ¥ JKMU3HCHHOTO IIMKJIa BUPYCOB.



bakrepuodarn. bonesnm pacreHuid, KWUBOTHBIX W YEJIOBEKA, BBI3HIBACMBIC
Bupycamu. Bupyc ummynoneduiura yenoseka (BUIY) — BozOyautens CITM/a.
OOpatHast ~ TpaHCKpUIILMSA, peBepTaza W uHTerpaza.  lIpodwunaktuka
pacnpocTpaHeHuUsl BUPYCHBIX 3a00JIEBaHUIA.

JlemoHcTpanum:

[Toptpetsi: H. K. Konbuos, 1. . UBanosckuid, K. A. Tumupszes.

Tabmuubr u cxembl: «Tumbl muTaHus», «Merabonuzm», «MUTOXOHAPHS,
«OHepreTnyeckuii oomMen», «Xijopomnact», «Dotocunres», «Crpoenue JIHK»,
«CTtpoeHue U PyHKIIMOHUpPOBaHUE TeHa», «CuHTe3 Oenka», «['eHeTnueckuit komy,
«Bupyce», «bakrepuodarn», «Ctpoenue u xuzHeHHbd nukin Bupyca CIIN/a,
oakrepuodaray, «Pemnmukarus JJHK.

O6opynoBanue: Moaenu-anmaukanuu «Yapoenue IHK u Tpanckpumimsy,
«buocunres 6enka», «CTpoeHUe KIETKU», Mojielb cTpykTypsl JJHK.

Tema 5. Pa3MHOKeHNe M1 MHAMBUAYAJbHOE PAa3BUTHE OPraHU3MOB.

KiieTouHbIil 1UKII, WIM KU3HEHHBIM LUK KieTku. MHTepdaza u MuTO3.
[Ipouieccrl, mpoTekaromue B uHTepdaze. Perumkainus — peakuus MaTpUIHOTO
cunteza JIHK. Crpoenne xpoMocoM. XpOMOCOMHBIM Ha0Oop — KapHOTHIL
JIumiouHeIi W TAluUIOMJIHBIA ~ XpOMOCOMHBIE  HAOOpBL.  XpOMaTHUbI.
[{utonoruueckue OCHOBBI PA3MHOXKEHHSI U  WHIWBHUAYaJbHOTO  Pa3BUTHUS
OpPraHU3MOB.

Henenne knetkun — muto3. Ctaguu murtosa. [Ipoueccel, mpoucxoasume Ha
Pa3HBIX CTAAUSIX MUTO3a. BUOTOrMYecKuii CMBICT MUTO3A.

[Tporpammupyemasi rubenb KISTKH — aromnTo3.

@DopMbI pa3sMHOXKEHHSI OPTraHU3MOB: OecIoyioe U 1mosioBoe. Bubl Oecronoro
Pa3MHOXKEHUS: JEJIE€HHWE HaJBO€, ITOYKOBAHME OJIHO- W MHOTOKJIETOYHBIX,
criopooOpa3oBaHue, BET€TaTUBHOE pa3MHOXKEHHE. VICKyCCTBEHHOE KIIOHUPOBAHHE
OPraHu3MOB, €0 3HAYEHUE MJIsI CEJIEKIIUU.

[TonoBoe pazMHOKEHHE, €r0 OTIANYUS OT OECTIOJIOTO.

Meito3. Cranun meiio3a. Ilpoiecchl, mpoucxomsiiue Ha CTaguax Menosa.
[ToBenenne xpomocoM B Meno3e. KpoccuHrosep. bBHOJIOrMYECKUMH CMBICT H
3Ha4YeHUEe Meno3a.

["ameTtorenes — mporiecc 0OOpa3oBaHUs TMOJOBBIX KIETOK Yy >KHBOTHBIX.
[TonoBbie >kene3bl: CeMEHHHKH U sSUYHUKUA. OOpa3oBaHHWE W PA3BUTHE TOJOBBIX
KJIETOK — TaMmeT (CrepMaro30ui, SIMIEKIeTKa) — CHepMaTOreHe3 M OBOIEHES.
OCcoOEHHOCTH CTpPOEHHS SUILEKIETOK U crepMaTo30uaoB. OIogoTBOpEHUE.
[TapTeHorenes.

NunuBuayanbHoe pasBuTHE (OHTOTE€HE3). OMOpPHMOHAIBHOE  Pa3BUTHE
(aMOpuorenes). Dtanbl SMOPUOHAIBHOTO Pa3BUTUSL Y MO3BOHOYHBIX >KUBOTHBIX:



npoOrieHue, racTpyssiius, opraHorene3. [loctomOpuoHanbHOE pa3BUTHE. THIIBI
MOCTAMOPHUOHAIBHOTO PAa3BUTHUS: TMpPsAMOE, Hempsmoe (JTUYuHOYHOE). BimsHue
Cpeabl Ha pa3BUTHE OPraHW3MOB, (DAKTOPHI, CIIOCOOHBIE BHI3BIBATH BPOKIAEHHBIC
ypOJCTBA.

Poct u pazButue pacrenuil. OHTOreHE3 I[BETKOBOTO PACTEHUS: CTPOCHHE
CEMEHHU, CTA/INU Pa3BUTHSL.

JlemoHcTpanum:

Tabmuet 1 cxembl: «Dopmbl pa3MHOXKEHHUS OpPraHU3MOBY», «/[BoitHOE
OIUIOJIOTBOPEHUE Yy UBETKOBBIX pacTeHuil», «BereraTuBHOE pa3MHOXKEHUE
pactenmitn, «J/lemenue xkieTku Oaktepuit», «CTpOEHHE TIOJIOBBIX KIIETOKY,
«Ctpoenune xpoMocoMbl», «Knerounbiii mukn», «Pemmukamus JTHK», «Mutos»,
«Menosy», «llpsmoe n HEenpsMoe pa3BUTHEY, «]'ameToreHes y MIEKONUTAIOIUX U
yesioBeKa», « OCHOBHBIE CTaIUH OHTOTECHE3a».

O6opynoBaHue: MHKPOCKOTI, MHKPOIPENAPATHI «CniepmaTo3ouasl
MJICKOITATAIOWIETO», «SHIEKIIeTKa MIIEKONUTAIOIEro», «Kapuokunes B kieTkax
KOpEIlIKa JIyKa», MarHuTHas MOJEb-anIuIuKanus «JlejJieHue KIeTKW», MOJIEIb
JAHK, monens meTada3zHoi XpoOMOCOMBI.

JlaGopaTopHblie 1 NpakTHYeCKHE PadoThI:

JlaGoparopuas pabora Ne 3. «HaOmiomeHue MuUTO3a B KJIETKaX KOHYHKA
KOpEIIIKa JIyKa HAa TOTOBBIX MUKPOMPENapaTaxj».

JlaGoparopuas pabota Ne 4. «M3yueHwe CTpPOCHHS TOJIOBBIX KJIETOK Ha
TOTOBBIX MUKPOIIPENaparax».

Tema 6. HacsiencTBEeHHOCTh M N3MEHYHUBOCTH OPraHU3MOB.

[IpenMet u 3amaum reHeTuku. Mictopus pa3BUTHA T€HETUKU. Posib uTomoruu
U SMOPHOJIOTUH B CTAHOBJICHMH TEHETUKH. BKiIaa pOCCHUCKUX M 3apyOeKHBIX
Y4E€HBIX B pa3BUTHE TEHETUKH. MeToAbpl TEHETHKH (TUOPHIO0IOTHYECKUH,
[UTOTCHETUYECKUH, MOJEKYIIpHO-TeHEeTHYeCKHi). (OCHOBHBIE TE€HETHYECKHE
noHsTusA. [ 'eHeTn4yeckasi CHMBOJIMKA, UCTOJIb3yEMasi B CXeMax CKPEIIMBaHUM.

3aKOHOMEPHOCTH HACJICIOBAHUS MPU3HAKOB, yCTaHOBJIEHHbIEC ['. MeHenem.
MonoruOpuiHOe CKpelMBaHUe. 3aKOH ¢AuHOooOpa3usi THOPHUIOB TIEPBOTO
nokoyieHus. IlpaBuino JOMUHUPOBAHMSA. 3aKOH PpACHICIJICHUS MPU3HAKOB.
['unotesa ynuctoThl ramet. [1oHOE M HEMOJTHOE IOMUHUPOBAHUE.

JluruOpuaHOEe  CKpelIMBaHWE. 3aKOH  HE3aBHCHUMOIO  HACIICIOBAaHMS
npu3HakoB.  lluToreHeTMdeckWe  OCHOBBI  JUTHOPUIHOTO  CKpELIMBaHUSI.
AHanu3upymolee ckpenpanue. Fcrnoap30BaHne aHATM3UPYIOIIETO CKPEITMBaHUS
JJISL OTIPEICJICHHS] TeHOTHIA OCOOH.



CuemnieHHoe  HacineioBaHue mpu3HakoB. Pabora T. Moprana 1o
CUEIJIECHHOMY HacJeJOBaHWIO TeHOB. HapyllleHne ClenieHus reHOB B pe3yJIbTaTe
KPOCCHHIOBEpa.

XpoMOCOMHas TEOPUS HACIIEICTBEHHOCTHU. | €eHETUUECKHUE KAPTHI.

['eHetnka mosa. XpoOMOCOMHOE ONpeAETeHUE Moyia. AyTOCOMBI U MOJIOBBIE
XpoMocoMBbI. ['oMoramMeTrHeie W rereporaMeTHble oOpraHu3Mbl. HacnenoBanue
MIPU3HAKOB, CIICTVIEHHBIX C MOJIOM.

N3meHunBOCTh. BBl ”3MEHYMBOCTHU: HEHACIICICTBEHHAS U HACJIEACTBEHHAS.
Ponp  cpempl B HEHACHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOAU(PUKAIIMOHHON NU3MEHUYUBOCTU. BapuallMoHHbIN psifi U BapyuallMOHHAsi KpUBasl.
Hopma peakunn npusHaka. KoinuecTBEHHbIE M KAaYECTBEHHBIE NMPU3HAKK M HX
HopMa peakiuu. CBolicTBa MOAN(DUKAIIMOHHON U3MEHYHUBOCTH.

HacnencrBeHHas, WM TE€HOTUIIMYECKas, W3MEHUYMBOCTh. KoMOWHaTHBHas
U3MEHYMBOCTh. Mei03 W TMOJOBOM MpOIECC — OCHOBA KOMOWHATHBHOW
M3MEHYMBOCTU. MyTanimoHHas U3MEHUYUBOCTh. Kitaccudukanuys MyTaiuii: reHHbIE,
XpPOMOCOMHBIE, TeHOMHBIE. HacToTa U mpuunHbl MyTaluii. MyTareHHbie (paKkToOpBbl.
3aKOH rOMOJIOTHYECKHUX PSAJOB B HacleacTBeHHOM n3menunBoctu H. Y. BaBuiosa.

BHesinepHas HaclieICTBEHHOCTh U U3MEHYUBOCTb.

I'enernka uyenoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOAbI TE€HETUKH
YeJIOBEKa: TCHECATOTHUCCKNM, OJIM3HEI[OBBIM, IINTOTCHETHYCCKHUM, OMOXMMHUYCCKUH,
MOJIEKYJISIPHO-TEHETUYECKH. CoBpemeHHOE ONPEACICHUE TE€HOTHIIA:
MOJJHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIUPOBAHUE, B TOM YHCIJIE C IMOMOIIBIO
[11P-ananu3a. HacnenacTtBenHble 3a0ojeBaHUsS 4YEJIOBEKA: TICHHBIC OOJIC3HH,
OOJIE3HU C HACJEACTBEHHOM MPEIPacloiOKEHHOCThIO, XPOMOCOMHBIE OO0JIE3HHU.
Comarnueckue H reHepaThBHble MyTanuu. CTBONOBBIE KJIETKHU. [IpuHIUIIBI
3I0POBOTO 00pa3a KU3HH, TUATHOCTUKH, TPOQPMIAKTUKA U JICUCHUS TeHETUYECKUX
Oone3Held. MenuKo-TeHEeTUYECKOe KOHCYJIbTUPOBAHME. 3HAUYEHUE MEAMIIMHCKON
TCHETUKH B MIPEJOTBPAICHUHN U JICUCHUN T€HETUYECKUX 3a00JICBaHUM YeIoBeKa.

JdeMoHCcTpanuu:

[Toptpetsl: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B.
Tumodees-Pecosckuii, H. 1. Basuios.

Tabmumet u cxembl:  «MOHOTMOpPHAHOE  CKpEIIMBAaHWE HM  €ro
UTOTE€HETUYECKAasi OCHOBa», «3aKOH pACIICIUICHUSI U €ro LHUTOr€HEeTUYecKas
OCHOBa», «3aKOH  YHUCTOTHI  ramer», «JlurubpumHoe  CKpellMBaHHEY,
«llutonornyeckue  OCHOBbI  JAWTMOPUAHOTO  CKpelluMBaHus»,  «Meho3y,
«B3auMoIeNCTBUE  AJUICNIBHBIX TE€HOB», «l'€HETHYEeCKHE KapThl PACTEHHUM,
JKUBOTHBIX WU 4eEJIOBEKa», «l'eHeTuka mosia», «3aKOHOMEPHOCTH HACIEAOBaHUS,
CUEIJIEHHOTO0 ¢ TmoioM», «KapuoTuIbl YelloBeKa U KUBOTHBIX», «Buabl



U3MEHYMBOCTHY», «MoaudukalmoHHas W3MEHYMBOCTH», «HacnenoBanue pesyc-
daktopay, «I'eHeTrka rpynn KpoBu», « MyTalmoHHas U3SMEHUUBOCTD.

O6opynoBanue: Mojenu-amInKkanun «MOHOTHOPUIHOE CKpEIIMBaHUEY,
«Henonnoe nomuHupoBanue», «Jurubpunnoe ckpemmBanue», «llepekpéct
XpOMOCOM», MHUKPOCKON M MHUKpompemnapar «Jpo3zodumia» (Hopma, MyTanuu
(GbOpMBI KPBUIBEB U OKPACKH Tema), repbapuit «I'opox mOCEBHOMY.

JlabopaTtopHble U NpakTHYecKHe padoThbI:

JlabGopatopHas pabota Ne 5. «V3ydeHme pe3ynbTaToB MOHOTHOPHIHOTO U
JUTHOPUHOTO CKpEIUBAHUs y IPO30(MIIbl HA TOTOBBIX MUKpPOITpENapaTaxy.

JlaGoparopnas pabota Ne 6. «M3yyenne MoaupuKalIMOHHON U3MEHUHUBOCTH,
IIOCTPOCHHUE BAPUALMOHHOIO Psifia U BAPUALIMOHHON KPUBO».

JlabopaTopHas pabora Ne 7. «AHanmu3 MyTauuid y Ipo30(Quibl HA TOTOBBIX
MHKPOIIPETIAPATAX .

[IpakTueckass pabdora Ne 2. «CocTaBieHHME U aHaJIU3 POJIOCIOBHBIX
YEJIOBEKa.

Tema 7. Cenekuusi opranu3mMoB. OCHOBbI OHOTEXHOJIOTHH.

Cenexkuys Kak Hayka M IpolecC. 3apOKICHUE CEJIEKIUU U JTOMECTHKALUS.
Yuenue H. W. BaBumoBa 0 1eHTpax TMPOUCXOXKIACHUS U MHOT00Opasus
KYJbTYPHBIX pacTeHHil. LIeHTphl MpOMCXOXKAEHUA AOMAIIHUX XUBOTHBIX. CoprT,
IIOpOJ1a, ITAMM.

CoBpeMeHHbIE METO/IbI CeleKIUU. MaccoBbIi 1 MHAUBUAYAJIbHBINA OTOOPHI B
CENEKIIMM pPACTEHUNW U KUBOTHBIX. OLEHKa JKCTephepa. bIuM3KOpoaCTBEHHOE
ckpenuBanue — HWHOpuAMHT. Ywucras nuHug. CKpelmuBaHUE YUCTHIX JUHUM.
['ereposuc, wnu rubpunHas cuwia. HepoacTBeHHOE CKpeuluBaHUE — ayTOPUIUHT.
OtnanénHast rtubpuamzauus U e€ ycnexu. VICKYCCTBEHHBIM MyTareHes M
MOJIyYEHUE TOIUILIONAO0B. JIOCTHMKEHHSI CENEKIMU PACTEHHWM, »XUBOTHBIX U
MHKPOOPTraHU3MOB.

buotexHOnOrUs Kak OTpacib NPOU3BOACTBA. ['€HHAs WH)KEHEpHUs. OTalbl
co3ganusi pexomOuHantHod JIHK wu Tpancrennsix opranuzMoB. Kierounas
nHxeHepus. Kietounsle KyJbTypbl. MUKPOKIIOHAIBHOE PAa3MHOKEHUE PACTEHUM.
KIiloHMpOBaHWE BBICOKOIIPOAYKTUBHBIX  CEJIBCKOXO3AMCTBEHHBIX OPTraHU3MOB.
Okojornueckue W dTudeckue  mpoomembl. MO  —  reHeTuyecku
MOAU(PUITUPOBAHHBIC OPTAHU3MBI.

JlemoHCcTpanumu:

[Toptpers: H. 1. BaBunos, . B. Muuypun, I'. JI. Kapneuenko, M. .
HBaHOB.

Tabmunpl 1 cxembl: kapta «LleHTpbl NpPOUCXOXIAEHHS W MHOroooOpasus
KYJbTYPHBIX pacTtenuit», «[lopoabl 1oMalHUX KUBOTHBIX», «COpTa KyJIbTYPHBIX



pactenui», «Otnanéanas rudpuauzanusy, «Padoter akagemuka M. @. iBanoBay,
«Ilomummonaus», «OOBEKTHl OHOTEXHOJNOTHUN», «KieTouHble KyabTypel U
KJIOHUpOBaHHe», « KoHCTpyHpoBaHUE U IEPEHOC TEHOB, XPOMOCOM).

O6opynoBaHue: MYJISDKH TUIO0B M KOPHEIIJIOAO0B IUKUX (DOPM U KYJbTYPHBIX
COpPTOB pactenuii, repoapuii «CenbCKOX035UCTBEHHBIE PACTCHUS».

JlaGopaTopHblie 1 NpakTHYeCKUE PAdOThI:

Okckypeust «OCHOBHBIE METOABI W JOCTHKEHUS CEJICKIMHW PACTEHUU WU
JKHBOTHBIX (Ha CEIICKIIMOHHYIO CTaHIIUIO, IJIEMEHHYIO bepmy,
COPTOHUCIIBITATCNIbHBIA ~ y4acTOK, B TEIUIMYHOE XO3MMCTBO, J1aOOpaTOPHIO
arpOyHUBEPCHUTETA WM HAYYHOTO IICHTPA)».

11 KIIACC

Tema 1. DBoJrOHOHHASI OHOJIOTHS.

[IpennochUlkn BO3HMKHOBEHHSI HBOJIOIUOHHOW TEOPHUHU. OBOJIOILIMOHHAS
Teopust U €€ MecTO B OMOJIOTHHU. BiusHue >BOJIIOIMOHHON TEOPUU HAa pa3BUTHE
OMOJIOTHY U APYTHUX HAYK.

CBuzerensctBa  HBOMONUU. [laneoHTONOrMYECKHE: MOCIEI0BATENBHOCTD
MOSIBJICHUS BHUJIOB B IMAJICOHTOJIOTMYECKOW JICTOMMCH, TEPEXOHbIE (OPMBI.
buoreorpadguueckue: cxoncTBo U paznuuue GayH u GJaop MaTEPUKOB U OCTPOBOB.

OMOpHOJIOTMYECKHE: CXOACTBA M pPa3iuuMsi SMOPUOHOB pa3HbIX BHJIOB
MO03BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJOTUYHBIC, AHAJOTUYHbBIE,
PYJIMMEHTApHBIE OpPTaHbl, aTaBU3MbL. MOJEKYIIPHO-OMOXUMHUYECKHE: CXOJICTBO
MEXaHU3MOB HACIEJCTBEHHOCTH M OCHOBHBIX METAa0OJIMYECKHX MyTell Yy BcCex
OpTaHU3MOB.

OpomonmonHas Teopust Y. JlapBuna. IlpeAnochUTKM BO3HUKHOBEHUS
JapBUHM3MA. JIBIOKYIIME CHJIBI DBOJIIOIMM BHUJIOB 10 JlapBuHY (M30BITOYHOE
Pa3MHOXKEHHE MPU OIPAHUYEHHOCTH PECYpPCOB, HeompeneiaEHHas W3MEHUYHBOCTD,
O0opb0a 3a CyIleCTBOBaHKE, €CTECTBEHHBIN O0TOOD).

Cunrernueckas Teopus 3BooIUH (CTD) u €€ OCHOBHbIE MTOJIOKECHHUS.

MukpoaBostonus. [Tonmynsinus kak eIMHUIA BUIA U 3BOJIIOIUU.

JBrkymue cuibl ((pakTopbl) 3BOJIONHMKA BUAOB B Mpupojae. MyTairoHHbBIN
mpoiecc ¥ KOMOWHATHBHAs W3MEHYMBOCTH. [lOMymsIMOHHBIE BOJHBI U Apeid
reHoB. M30J1us 1 MArpanus.

EcrectBennbiit otOOp — HampaBisoonmi (HakTop 3BOIOIUUA. DOpMBI
€CTECTBEHHOT0 0TOOpA.

[Ipucnoco6IeHHOCTh OpPraHU3MOB Kak pe3yibTaT 3BOMONUU. [Ipumepsl
IPUCTIOCOOICHUN y OpraHu3MOB. ApoMopd03bl U UANOAAANITALIUH.



Bun wu BugooOpazoBanume. Kpurepun Buga. OcHoOBHbIE  (QOpPMBI
BUJI000pa30BaHus: reorpaduyeckoe, IKOJIOrH4ecKoe.

MakposBomorusi. PopMbl  IBONIONUU:  (uileTUYECKas, JIUBEpreHTHas,
KOHBEpIreHTHas, mapasuiesbHas. HeoOpatuMocTh 3BOIOIUY.

[IpoucxoxaeHne OT HeCeUMaNIM3UPOBAaHHBIX NMpenkoB. lIporpeccupyromas
crenuann3anysa. AIanTUBHAS paJnAalysl.

JlemoHcTpanum:

[Toptpetsr: K. JIunneit, XK. b. Jlamapk, Y. Hapsun, B. O. KoBanesckuii, K.
M. bap, D. I'ekkenb, @. Mromnep, A. H. Ceepiios.

Tabnunp! 1 cxemsl: «Pa3BuTre OpraHMuecKoro Mupa Ha 3emiiey», «3apoIblin
NO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «Dopmbl  OoppOBl  3a
cyluecTBOoBaHHe», «EcTecTBeHHBI 0TOOP», «MHOrooOpasue cCOpToB pacTEHUI»,
«MHoroo0pasue  mopoa  KUBOTHbIX»,  «llomymsmuu»,  «MyTtanuoHnHas
U3MEHYHUBOCTH», «Apomopdo3b», «Wamoamanrtauum», «OOmas aereHepauus»,
«/IBmxymue cuibel 3Bomouun», «Kapra-cxema wmapmpyra mnyremectBuas Y.
Hapsuna», «boprba 3a cymectBoBanue», «lIpucrnocobieHHOCTh OpPraHU3MOBY,
«['eorpaduueckoe BunooOpazoBaHue», « IKOJIOTHIECKOE BUO0OPAa30BAHUEY.

ObopynoBaHue: KOJUIEKIMSI HACEKOMBIX C Pa3jIMYHbIMH THUIIAMU OKPAacKH,
Ha0Op IUIOOB U CeMsiH, KosuieKus «[IpuMepsl 3alIUTHBIX MPUCTIOCOOJIEHUN y
KUBOTHBIX», MOZENb «OCHOBHBIE HAINpPABIEHUS IBOJIIOLUNY, 00BEMHAs MOJEIb
«CTpoeHue ToJIOBHOTO MO3ra TO3BOHOYHBIX).

buoreorpapuyeckas kapra wmupa, KojuleKuus «@DOpMBI COXPAHHOCTH
VCKOIIAEMBIX JKMBOTHBIX W pacTeHuil», Mozenb ammukanus «llepekpécr
XpOMOCOM», BJIaXHbIE Tmpenaparsl «Pa3Butme Hacekomoro», «Pa3Burue
JSATYUIKWY, MUKponpemnapat «Jlpo3oduna» (HopMa, MyTtanuu (OpMbI KPbLILEB U
OKpacKH TeJa).

JlaGopaTopHble U MpaKTHYECKHE PadOThI:

JlaGoparopuas pabora Ne 1. «CpaBHeHHE BHJIOB IO MOP(}OIOTHUECKOMY
KPUTEPHUIO.

JlaGoparopnas pabora Ne 2. «Onmcanue npucnocoOJeHHOCTH OpraHu3Ma 1
€€ OTHOCUTEIBHOIO XapaKTepay.

Tema 2. Bo3HUKHOBeHHEe U Pa3BUTHE KU3HU Ha 3emure.

JloHay4yHble TpPENCTaBICHHUS O 3apOKIECHWU >KM3HU. HayuHble THIoTe3bl
BO3HMKHOBEHHUSI >KM3HM Ha 3emiie: abuoreHe3 W mnaHcnepMmus. XUMHUYecKas
HBOMIOIMUS. AOHUOTEHHBIM CHUHTE3 OpPraHMYECKUX BEIIECTB U3 HEOPraHUYECKHX.
DKCIEPUMEHTAIBHOE MOATBEPKACHUE XUMUYECKOW BOMOINH. HauanpHbIe 3Tanbl
ouonoruueckoi spomtonuu. I'unoresa PHK-mupa. ®@opmupoBanre MeMOpaHHBIX



CTPYKTYp W BO3HMKHOBEHHME IIPOTOKJIETKH. l[lepBble KIETKM M KX 3BOJIOLMUS.
@opMHUPOBAaHUE OCHOBHBIX T'PYMI AKUBBIX OPTaHU3MOB.

PasButne xu3Hu Ha 3emuie 1o 3pam u nepuonaM. Karapxein. Apxeickas u
npoTepo3oiickas dpbl. Ilaneo3olickas spa u €€ mNepuojbl: KEeMOPUHCKUH,
OPIOBUKCKHH, CUITYPUNUCKUN, IEBOHCKUH, KAMEHHOYTOJIbHBIN, IEPMCKHUH.

Me3so301ickas pa u €€ nepuoIbl: TPHACOBBIM, OPCKUM, METIOBOM.

KaliHo30Mickas 3pa W €€ mnepuoAbl: MAJCOTCHOBBIA, HEOIECHOBBIN,
AHTPOITOT€HOBBIM.

XapakTepucTKa KJIMMaTa U TeoJOornYecKux mpoieccoB. OCHOBHBIE J3Tallbl
HBOJIIOLIMM PACTUTEIBHOIO U >KUBOTHOIO Mupa. ApoMopdo3bl y pacTeHudl u
KUBOTHBIX. [T0siBIIEHHE, pacliBET M BEIMUPAHUE TPYIIT AKUBBIX OPTaHU3MOB.

CucreMa OpraHM4YecKOrO MHpa Kak OTpaxkeHue 3Boyronuu. OCHOBHBIE
CUCTEMATUYECKHE TPYIIIBI OPTaHU3MOB.

OBoIIOLIKA YeJIOBEKAa. AHTPOIIOJOTHS KaK HayKa. PazBuTue npencraBiieHuil o
IIPOMCXOKICHUHM 4YelloBeKa. Meronsl u3ydeHuss aHTponoreHesa. (CxonacrtBa H
pasnyus 4eJoBeKa U )KUBOTHBIX. CHCTEMaTUYECKOE ITOJI0KEHNE YEIIOBEKa.

JBwxkymue  cuiabl  (pakTopbl)  aHTpPOMOTreHe3a. Hacnencrsennas
U3MEHYMBOCTh U  €CTECTBEHHBIM o0TOOp. OOImecTBeHHbIH 00pa3 KHU3HH,
W3TOTOBJICHUE OPYJIUI TPyZAa, MBILLICHHUE, PEYb.

OCHOBHBIE CTAINM U BETBU 3BOJIIOLMU YEJIOBEKA: aBCTPAJIONUTEKH, UenoBek
ymensli, YenoBek mnpsaMoxondammii, YenoBek HeaHaepTtanbckuil, Yenosek
pa3ymHblii. Haxoaku HMCKOmaeMbIX OCTaTKOB, BpeMsl CYIIECTBOBAHMS, 00JIacTb
pacnpocTpaHeHus, 00BEM TOJIOBHOTO MO3Ta, 00pa3 KU3HH, OPYIH.

UYenoseueckne  packl. OCHOBHBIE  OOJBIIME  pachl:  €BPOMECOUIHAS
(eBpasmiickasi),  Herpo-aBcTpajoujHas  (dPKBaTOpUalbHas),  MOHTOJIOMIHAS
(a3maTtcko-amepukaHckasi).  UepTel  MPHUCIOCOOJIEHHOCTH  MPEACTaBUTENCH
YEJIOBEYECKUX Pac K YCJIOBHUSIM CYLIECTBOBaHUA. EJMHCTBO 4EIOBEYECKHX pac.
Kputuka pacusma.

JdeMoHcTpanuu:

[Toptpets: ®@. Pean, JI. Ilactep, A. . Onapun, C. Mumnep, I'. FOpu, Y.
JlapBuH.

Tabmuupel u cxembl: «Bo3nukHoBeHne ConaHeuHOH cucTeMbl», «Pa3Buthe
opraHuueckoro wmupa», «PactutenpHas kietka», <OKUBOTHas  KJIETKay,
«IIpokapuornueckas kieTka», «COBpPEMEHHAs CHCTEMa OPraHUYECKOTO MUPay,
«CpaBHEHHE AHATOMUYECKMX YEpPT CTPOCHMSI YEJIOBEKAa U YeTOBEKOOOpa3HBIX
00e3bsin», «OCHOBHBIE MeCTa NaJCOHTOJOIMYECKHMX  HAXOJOK  IPEIKOB
COBPEMEHHOI'0 YeEJIOBEKa», «/lpeBHenmme moan», «/lpeBHue monm», «llepsbie
COBPEMEHHBIE JIIOIN», «HenoBeUeCKue pacoh».



O6opynoBanue: My «lIpoucxoxaeHue  demoBeka»  (OOCTHI
aBCTpAJIONUTEKA, MUTEKAHTPOINa, HEaHAEepTablla, KPOMaHbOHIIA), CICHKU WIH
U300pKEHHUSI KAaMEHHBIX OpYJIud NEepBOOBITHOTO ueloBeKa (KaMHHU-YOIIEPHI,
pyoOuna, ckpebna), TeoxpoHoyoruueckass Tabnuna, KoJulekuusa «Dopmbl
COXPaHHOCTH UCKOITAEMBIX )KMBOTHBIX M PACTEHUIN».

JlabopaTtopHblie U npakTHYecKHe padoThbI:

[Ipaktrueckast padbora Ne 1. «/M3yyeHue UCKOMAEMbIX OCTAaTKOB PACTEHUN U
YKUBOTHBIX B KOJIJICKITUSIX).

DKCKypcHsi «IBOJIOLUS OPraHUYEeCKOro Mupa Ha 3emie» (B €CTECTBEHHO-
HAyYHBIN WIH KpaeBeaUEeCKU My3eit).

Tema 3. Opranu3msl ¥ OKpYysKaomias cpeaa.

DKOJIOTHS KaK HayKa. 3aJau U pa3Jiesbl SKOJIOTHMH. MeTOo bl SKOJIOTHYECKUX
UCCJIEI0BAHUNI. DKOJIOTMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenbl oOuTaHUs OPraHU3MOB: BOJHAs, HA3€MHO-BO3JYIIHAs, MOYBEHHA,
BHYTPHOPTaHU3MEHHAS.

Okonoruueckue Qakropel. Krnaccudukanuss skxonorndeckux (akTOpoOB:
abuoTHueckue, OHOTUYECKHME U aHTpONOreHHble. JlelcTBUE HKOJIOTMUYECKUX
(baKkTOpOB Ha OPTaHU3MBI.

AOuoTtnueckue (HakTophl: CBET, TEMIIEpATypa, BIAKHOCTb. DOTONEPUOAU3M.
[Ipucnocobnenusi OpraHu3MOB K  JIEUCTBUIO  a0MOTHYECKMX  (PaKTOpOB.
buosornueckne puTMBl.

buotnueckune (bakTopBhl. Bunpr  OMOTMYECKMX  B3aUMOJEUCTBHIAL:
KOHKYPEHLUsI, XUIHUYECTBO, CUMOMO03 U ero ¢opmel. [lapazutusm, koonepanus,
MyTyajqu3M, KOMMEHCAJIN3M (KBapTHPAHCTBO, HAXJCOHMYECTBO). AMEHCAIN3M,
HeWTpanu3M. 3HaueHHe OWOTHYECKHX B3aUMOJICHCTBHHN JUIS CYIICCTBOBAHUS
OpPraHHU3MOB B MTPUPOJHBIX COOOIIECTBAX.

DKOJIOTMUECKHE XapaKTepUCTUKH mnonyjsiuud. (OCHOBHBIE MOKa3aTeau
NOMYJISIIMNA: YHMCIEHHOCTh, IJIOTHOCTh, POXJIa€MOCTb, CMEpPTHOCTh, MPHUPOCT,
Murpanus. JlmHaMuka 4ucIeHHOCTH MOMYJISIIUU U €€ perysius.

JdeMoHCTpaum:

[Toptpetsi: A. 'ymbGonbar, K. @. Pynbe, O. ['ekkenp.

Tabmuubr u cxemsl: kapta «[Ipupognsie 30Hb1 3emumy», «Cpenbl oOUTaHUS
opranu3MoBy», «®Doronepuoausm», «llonmynsiun», «3aKOHOMEPHOCTH pOCTa
YUCJIICHHOCTU NOMYJISIUU HHPY30puu-Typenbkuy, «llumiesbie nenm».

JlaGopaTopHble U MpaKTHYEeCKHEe PadoOThI:

JlaGoparopHas pabota Ne 3. «Mopdonorndeckre 0COOEHHOCTH PacTEHUN U3
Pa3HBIX MECT OOMTAHUS.



JlaGoparopHas padota Ne 4. «BnusiHue cBeta Ha poCT U pa3BUTHE YEPEHKOB
KoJIeycay.

[Ipaktuueckast padota Ne 2. «Iloacy€T MIOTHOCTH MOMYJISIUNA Pa3HBIX BUOB
pacTeHU.

Tema 4. CooO1ecTBa ¥ 3K0JI0rH4ecKHe CUCTEMBI.

Coo0miectBo opranm3MoB — OuoreHo3. CTpyKTypbl OHOIIEHO3a: BHUIOBas,
MPOCTPAHCTBEHHAs, Tpoduueckass (muiieBas). Buabl-momuHantel. CBA3M B
OHOLIEHO3E.

DKoJIOTHYeCKHe CcHUCTeMbl (dKocuctembl). [loHsTne 00 »3KocucTeMe U
ouoreoneHo3e. DOyHKIMOHAIBHBIE KOMIIOHEHTBI HKOCHCTEMBI: MPOAYLEHTHI,
KOHCYMEHTBI, peaylieHTbl. KpyroBOpoT BEIIECTB U MOTOK SHEPIrUU B HIKOCHCTEME.
Tpoduueckne (muILEBbIE) YPOBHU HKOCUCTEMBI. [luieBble LMW U CETH.
OCHOBHBIE TIOKA3aTENM SKOCUCTEMBI: Omomacca, MPOAYKIHS. DKOJIOTHYECKUE
nupamMubl: TPOAYKUHH, YHCIEHHOCTH, Ouomaccel. CBOICTBA 3KOCHCTEM:
YCTOWYHBOCTD, CAMOpPETYIIsLus, pazButue. CyKieccus.

[TpuponHble SKOCUCTEMBI. DKOCUCTEMBI 03€p M PEK. DKOCHUCTEMA XBOMHOIO
WJIA LIMPOKOJINCTBEHHOTO JIEca.

AHTpOTIOTEHHBIE ~ DKOCUCTEMBI.  ATPOIKOCHUCTEMBI. Y POOIKOCHCTEMBI.
buonornueckoe u X035HCTBEHHOE 3HAYEHHUE arPOIKOCHCTEM U YPOOIKOCHCTEM.

buopasnooOpazue kak Qaktop ycTOM4YMBOCTH »dKocucTeM. CoxpaHeHHE
OMOJIOrMYECKOT0 pazHOoOOpasus Ha 3emiie.

VYuenne B. U. Bepnaackoro o Ouocdepe. I'panulibl, coctaB U CTPyKTypa
ouocheprr. Kuoe BemectBo u ero QyHkiuu. OcoOeHHOCTH OMochepbl Kak
rno0anbHONM 3KocucTeMbl. JluHammuueckoe paBHOBecHe M oOpaTHas CBSI3b B
ouocdepe.

KpyroBopoTs! BemiecTB 1 OMOr€OXUMHUYECKHE IIMKIIBI 3JIEMEHTOB (yriepoaa,
azota). 30HAIBbHOCTH Orochepnl. OCHOBHBIE OMOMBI CYIIIH.

YenoBeuecTBO B Onochepe 3emiin. AHTPONIOTCHHbIE U3MEHEHHUs B Orocdepe.
['1oGanbHbIE IKOJIOTHYECKUE TTPOOIIEMBI.

CocyuiecTBoBaHHE PUPOJIBI u YeJI0BEYECTRA. CoxpaHnenue
O6ropa3zHoo0Opasusi Kak OCHOBa ycTroiunBocTH Onocdepsl. OCHOBA pallMOHATBLHOTO
VOpPaBJICHHUS TMPUPOJHBIMU pEecypcaMd UM WX HCIHOib30BaHue. JlocTrkeHus
OMOJIOTHY U OXpaHa MPUPOJIBI.

JdeMoHCcTpanuu:

[Toptpetsl: A. JIxk. Tencnu, B. H. Cykaués, B. 1. Bepuaackuii.

Tabmuupbl u cxemsl: «llumieBbie 1enu», «bUOLEHO3: COCTaB U CTPYKTYypay,
«[Ipupoanbie coobmectBay, «llemn nutanusa», «IKoJOTHYECKas MNHPaAMUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA HIMPOKOIMCTBEHHOTO Jiecay, « IKOCUCTEMA



XBOMHOrO  Jeca», «buorneno3 Bomoémay, «ArpoiueHo3», «lIpumepnsie
aQHTPOIIOTCHHBIC  BO3JCUCTBUSA Ha mpupoay», «BaxHelmme HCTOYHUKU
3arpsi3HEHMs BO3/lyXa U TPYHTOBBIX BOI», «[louBa — BakHEHIIAss COCTaBIIAIOMIAsS
ouocgeps», «Pakropsl Aerpaganuu nousy, «llapaukossiil 3pdexT», «PakTopshl
paZoOaKTUBHOTO 3arpsizHeHusi Ouocdepb», «OO0mas cTpykTypa Ouochepb,
«Pacnipoctpanenne ku3Hu B Ouocdepe», «O30HOBBIM d3kpaH Ouocdepsi»,
«KpyroBopot yrinepoaa B 6uocdepe», «kKpyroBopot azota B mpupoze».

ObopynoBanue: Mojenb-anmanKanus «TUIHUHbIe OHOLEHO3bI», Tepbapuit
«PacturenbHble coobmiecTBa», Komiekunu «buonenos», «Bpeaurenu BakHeHmmx
CEJIbCKOXO3SIIICTBEHHBIX ~ KYJNbTYp», TrepOapuM U KOJUIEKIIMM pAacTeHUH W
YKUBOTHBIX, IPUHAIJICKANIME K Pa3HBIM JKOJOTMYECKHM TIpyNIaM OJHOIO BHJA,
Kpacnas knura Poccuiickoii ®enepaunu, u300pakeHUs OXpaHSAEMbIX BHUIOB
pPaCTEeHUN U )KUBOTHBIX.



[NDIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOITPAMMBI 11O
BMOJIOTMN HA  BA30BOM  YPOBHE CPEAHEI'O  OBIIET'O
OBPA3OBAHIA

Cornmacno ®I'OC COO, ycraHaBiauBalTCs TpeOOBaHUA K peE3yibTaTam
OCBOCHMSI  OOy4YarOIIMMUCS MporpaMM cpefaHero obmero  oOpa3oBaHUS:
JUYHOCTHBIM, METANPEIMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpykType NMYHOCTHBIX pE3yJNbTATOB OCBOCHUA IpeaMera «buomorus»
BBIJICJICHBI CIEAYIONIME COCTABIISAIONINE: OCO3HAHKWE OOYYaIOIMMUC POCCUICKON
IpaXXJaHCKOM UJECHTUYHOCTU — FTOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOSITEIIbHOCTH
U CaMOOINPENIENICHHUI0, HajJu4yhe MOTHBaUM K  OOy4YeHHI0  OHOJIOoTHuH,
[[EJICHANPABICHHOE DPa3BUTHE BHYTPEHHUX YOEKIECHUW JMYHOCTH HA OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUUYECKUX TPAAMUIUN pa3BUTUA OUOJIOTHUUECKOTO
3HaHUS, TOTOBHOCTh M CHOCOOHOCTH OOYYaOIIMXCSl PYKOBOJCTBOBATHCS B CBOEH
JESITEIbHOCTH I[I€EHHOCTHO-CMBICJTIOBBIMM  YCTAHOBKAaMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO  00pa3oBaHMs, HAJIUYME HKOJOTMUYECKOTO MPaBOCO3HAHUS,
CIIOCOOHOCTH CTaBUTh II€JIA U CTPOUTD KU3HECHHbIE TUTAHBI.

JIndHOCTHBIE pe3ynbTaThl OCBOCHUs Hpeamera «buonorus» AOCTUTrarOTCs B
CAMHCTBE YYEOHOW ¢ BOCHUTATEIBHOW JACSITEIBHOCTA B COOTBETCTBUU C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLMOKYJIBTYPHBIMU, HCTOPUYECKUMH U JyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHSATHIMUA B OOIIECTBE MpaBUIaMU M HOpPMaMU
MOBEJICHUSI W CHOCOOCTBYIOT TMpOIecCaM CaMOIIO3HAHUsS, CAMOBOCIUTAHUS U
CaMOpA3BUTHUA, PA3BUTUA BHYTPEHHEHW TMO3ULMU JIMYHOCTH, NATPUOTU3MA,
YBAXKEHUS K 3aKOHY W IIPABOMOPSIAKY, YEIIOBEKY TPyJa U CTApILIEMY ITOKOJIEHUIO,
B3aMMHOTO YBa)KCHHUS, OCPEKHOTO OTHOIICHHUS K KYJbTYPHOMY HACIEIUI0 U
TPAAUIUAM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon denepanuu, Opupoae U
OKpYXKaroUIen cpelie.

JInyHOCTHBIE pe3yibTaThl OCBOEHHUsI ydeOHoro mpeamera «buosorus
JIOJKHBI OTpa)XaTh TOTOBHOCTh U CLIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJICTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEW TMO3UIMENH JUYHOCTH, CUCTEMOM I[€HHOCTHBIX
OpUEHTAllM{, TO3UTHBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPAJAWIIMOHHBIM TIEHHOCTSIM POCCHICKOTO O0O0IIecTBa, PacCHIUpEHHE >KHU3HEHHOTO
ONBITA U OMNbBITA JIEITEIBHOCTH B MPOLECCE PEATM3alNU OCHOBHBIX HAITPaBJICHUU
BOCHUTATEILHON AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpa;ka1aHCcKOro BOCIIUTAHUS:



c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YYAIOMIErocs KaKk aKTUBHOTO U
OTBETCTBEHHOTO 4JIEHA POCCUUCKOTO OOIIECTBA;

OCO3HAaHME CBOMX KOHCTUTYI[MOHHBIX IIpaB W OOS3aHHOCTEH, YBa)KEHHE
3aKOHA U MPaBOIOPSAIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIBHOCTA TMPU CO3JIaHUU
y4eOHBIX MPOEKTOB, PEUICHUHU YYEOHBIX M IMO3HABATEJbHBIX 3aJ1ay, BHIITOJTHEHUU
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTNPEACNATh COOCTBEHHYIO TIIO3HMITMIO 110 OTHOIICHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHUE YUUTHIBATh B CBOMX JIEUCTBHUSIX HEOOXOIUMOCTH KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJIEH C Pa3HBIMHU YOCKICHUSIMU, KYJIbTYPHBIMUA IEHHOCTSIMU U
COIMAILHBIM TTOJIOKEHHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IIPOIECCE COBMECTHOTO BBIMOJIHEHUS
y4eOHBIX, TMO3HABATEIBHBIX W MCCIEAOBATEIBCKUX 3a/lad, YBaXKUTEIHLHOTO
OTHOILICHHS K MHEHHUIO OIIMOHEHTOB IMpU OOCYXJIEHUH CIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/ICPIKAHUS;

TOTOBHOCTh K TYMaHUTapHOM U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCITUTAHMS:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaXXJaHCKON HUJICHTUYHOCTH,
MaTpuoOTU3Ma, YBaXKEHUS K CBOEMY HApOJay, YYBCTBa OTBETCTBEHHOCTH TMEpe.l
PonuHol, ropmoctm 3a cBOM Kpal, CBOK PoauwHy, CBOM SI3BIK U KYJbTYpY,
MPOIIIOE U HACTOSIIEe MHOTOHAIIMOHATILHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOILIEHHE K MPUPOJIHOMY HACIEAUIO U MaMSTHUKAM IPUPOJIbI,
JTOCTUXEHUSIM Poccuu B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHMBATh BKJIAJ POCCHUHCKUX YYEHBIX B CTAHOBJICHUE H
pa3BuTHE OWOJIOTHH, TOHMMAaHHUS 3HAYEHWUS OWOJIOTMH B TO3HAHUU 3aKOHOB
MIPUPOJIbI, B )KU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIEeCTBRA;

uaelHas yoexxIEHHOCTh, TOTOBHOCTh K CIIYXEHHMIO M 3amute OTeuecTna,
OTBETCTBEHHOCTb 3a €T0 CyAbOY;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSL:

OCO3HAHUE TYXOBHBIX IECHHOCTEHW POCCUICKOTO HAPOA;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUIECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHWS,
OPUEHTHUPYSACh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HaHME JIMYHOTO BKJIaJa B TOCTPOEHUE YCTOMYMBOrO OyAyIIEro;

OTBETCTBEHHOE OTHOILLIEHUE K CBOMM POAMUTEINSIM, CO3/IaHUI0 CEMbU HAa OCHOBE
OCO3HAHHOI'O TMPHUHATHS L[EHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUH C
TpaguuusaMu HapooB Poccuu;



4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOILIEHWE K MHUpPY, BKIIOYAs 3CTETUKY ObITAa, HAYYHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYa, OOIIECTBEHHBIX OTHOILICHUN;

MMOHMMAHHUE SMOIIMOHAIBHOTO BO3/ICHCTBHS )KUBOM IPUPOJIBI U €€ IEHHOCTH;

TOTOBHOCTh K CAMOBBIPQ)KEHHUIO B Pa3HbIX BUIAX HCKYCCTBA, CTPEMJICHUE
IPOSIBIISITH KAYECTBA TBOPUECKOU JTUYHOCTH;

S) ¢pusnyeckoro BocnuTaHus, GOPMHPOBAHHMSA KYJAbTYPbl 310POBbS U
IMOLMOHAIBHOIO 0J1ATONOTy YU :

NOHMMAaHUE W peaju3alus 3J0pOBOTO W 0e30MacHOro o0pasza KU3HU
(310poBO€  mUTaHHWE, COOJIOJEHHME TUTHEHUMYECKUX TpPaBWJI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXa, pETyJsIpHas Qu3nUecKas
aKTUBHOCTH), OEpEXKHOro, OTBETCTBEHHOI'O W KOMIIETEHTHOIO OTHOLIEHUS K
COOCTBEHHOMY (PM3HUECKOMY U IICUXUYECKOMY 3/10POBBIO;

NOHMMAHUE UEHHOCTH MPAaBWI HHJIMBHAYAJIbHOTO M  KOJUJIEKTHBHOIO
0€30MacHOro MOBEICHUS B CUTYallUAX, YTPOKAIOIINX 30POBBIO U KU3HU JIIOJIEH;

OCO3HaHUE MOCJIEACTBUN U HENPUATUS BPEIHBIX NPUBBIYEK (YHOTpeOsICHUs
QJIKOTOJIsI, HAPKOTUKOB, KYPEHUS);

6) Tpy10BOIr0 BOCIIMTAHMSI:

TOTOBHOCTH K TPY/ly, OCO3HaHHUE LIEHHOCTU MacTEPCTBa, TPYA0IO0HE;

TOTOBHOCTh K AKTHUBHOH JESTEIIBHOCTU TEXHOJOTMYECKOM M COLMAIBbHON
HaIPaBJIE€HHOCTH, CIOCOOHOCTh MHUIIMUPOBATH, MJIAHUPOBATH U CAMOCTOSTEIBHO
BBITIOJIHATH TAKYIO I€SITEIbHOCTD;

UHTEpEC K pa3inyHbIM chepaM MpodhecCHoHaTbHON e TeIbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIK BBIOOp Oyaymied mnpodeccud #  pealnu30BBIBATH
COOCTBEHHbIE KM3HEHHbIE TUIAHBI;

TOTOBHOCTh W CIIOCOOHOCTh K O0Opa3oBaHWI0O W C€aMOOOpa30BaHMIO Ha
MPOTSIKEHUU BCEU KU3HU;

7) 3KOJIOTUYeCKOT0 BOCIIMTAHUSA:

HKOJIOTUYECKH 1EJECO00pa3HOE OTHOIIEHHE K MPUPOJAE KaK HCTOUHHKY
YKU3HH Ha 3eMJie, OCHOBE €€ CyILECTBOBAHHS;

NOBBIIICHHE YPOBHS SKOJOTMYECKOM KYJIbTYphl: MPHOOPETEHUE OIbITa
IUIAHUPOBAHMS TIOCTYNIKOB M OLEHKM MX BO3MOXHBIX IOCHEACTBUI s
OKPYKaroUIEH Cpebl;

OCO3HaHHME TJI00aJBHOTO XapakTepa JKOJIOTMUECKHX MpoOJeM M IMyTed HuX
peleHus;

CIIOCOOHOCTh HUCIOJIb30BaTh MpUOOpeTaeMble MNpPU HU3YYEHUU OHOJIOTHH
3HaHWS W YMEHHsS TpU PEIICHUH TNPoOJeM, CBSA3AHHBIX C PAMOHAIbHBIM
IPUPOAOIIOIL30BaHUEM  (COONIOAEHUE  TpaBWi  TOBEACHHS B NPUPOJIE,



HalpaBJICHHBIX Ha COXPaHEHHWE PABHOBECHUS B HKOCHUCTEMaX, OXpaHy BHUJOB,
IKOCUCTEM, Orochephl);

aKTUBHOE HENpUsITHE JEHUCTBUN, MNPUHOCALUIUX Bpel  OKpYKarolieu
NPUPOIAHON cpejie, YMEHHE MPOrHO3UPOBATH HEOJIArONPUSTHBIE IKOJIOTHYECKUE
MOCJIC/ICTBUS MPEANPUHIMAEMBIX ACHCTBUHN U TIPEIOTBPAIIAT UX;

HaJIMYue Pa3BUTOrO 3KOJOTMYECKOTO MBIIUIECHUS, IKOJIOTUUECKON KYJIbTYPHI,
OmbITa NEATEeIbHOCTH HKOJIOTUYECKOMN HaIPaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBATbCSI MU B IO3HABATEJIbHOM, KOMMYHUKATUBHOM M COLMAIIBHOU
MPaKTUKE, TOTOBHOCTH K Y4aCTHUIO B MIPAKTUYECKOMN JIEATEbHOCTH SKOJOTUYECKON
HaIPaBJICHHOCTH;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAyKW M OOIIECTBEHHOW IMPAKTHKH, OCHOBAHHOTO Ha JUAJIOTe
KYJBTYP, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHUPE;

COBEPIIICHCTBOBAHHUE SI3BIKOBOM M YHUTATENBCKON KYyJIbTYphl KaK CpPEICTBa
B3aMMOJICUCTBUS MEXKTY JIIOABMU U TIO3HAHUS MUPA;

NOHUMAaHUE Ccrnenu@uKku OUOJIOTUM KaK HayKd, OCO3HaHUs €€ pOJu B
dbopMHpOBaHUN PALMOHATIBLHOTO HAYYHOTO MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MpECTaBICHUSI 00 OKpYKAIoIeM MHpPE KaK O €AMHCTBE MPHUPOJIbI, YeJOoBEKa U
oOllecTBa, B TO3HAHWU MPHUPOJHBIX 3aKOHOMEPHOCTEM W PEIICHUH MpoOsieM
COXpaHEHUS TPUPOITHOTO PABHOBECHS,

yOEeXAEHHOCTh B 3HAYUMOCTH OWOJOTHUU IS COBPEMEHHON IHUBWJIM3ALINHU:
oOecrieuyeHus: HOBOTO YPOBHS PAa3BUTHSA MEAMIIMHBI, CO3IaHHUE TEPCIICKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pelIaTh  PECypCHbIE  MPOOJIEMBI  Pa3BUTHS
YeJIOBEUECTBA, MTOMCKA MyTEH BBHIX0JIa U3 IMIO0ATBHBIX IKOJIOTHUECKUX MPoOIeM U
oOecrieueHusT TMepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PAlMOHAIBHOMY
WCIIOJB30BAaHUIO TPUPOJHBIX PECYpCcOB M (HOPMHUPOBAHUIO HOBBIX CTaHJIapTOB
KU3HH,

3aMHTEPECOBAHHOCTh B TMOJYYCHUU OMOJOTMUECKUX 3HAHUM B IENAX
MOBBINMICHUS OOIIEH KyJbTYphl, €CTECTBEHHO-HAYyYHOW T'pPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKITMOHAJIBHON TPaMOTHOCTH oOydaronuxcs, (GopmMupyeMoi
IPY U3y4YCHUH OMOJIOTHH,

MOHMUMAaHUE CYITHOCTH METOJIOB MO3HAHUS, UCIIOIh3YEMbIX B €CTECTBEHHBIX
HAyKax, CIOCOOHOCTH WCIIOJIb30BaTh TMOJy4yaeMble 3HAHUS [UJIs aHalu3a |
OOBSCHEHHUS SIBIICHUN OKPYXKAIOLIEro MUPA U MPOUCXOISANIMX B HEM M3MEHEHUH,
yMEHUE JieflaTh OOOCHOBAHHBIE 3aKJIIOYEHHS] Ha OCHOBE HAy4yHbIX (DAKTOB U
UMEIOIINXCS JAHHBIX C IIEJIbIO TIOJTYYCHHSI IOCTOBEPHBIX BHIBOJIOB;



CHOCOOHOCTh CaMOCTOSITEJIBHO HCIOJB30BaTh OMOJIOTUYECKUE 3HAHUSA IS
pelIeHus Ipo0JieM B PEAIbHBIX )KU3HEHHBIX CUTYALINAX;

OCO3HAHHUE LIEHHOCTH HAYYHOM JAEATEIBHOCTH, TOTOBHOCTH OCYLICCTBIATH
IIPOCKTHYIO U UCCIIEA0BATENBCKYIO NEATEIbHOCTD NHIANBUAYAIBHO U B IPYIIIIE;

TOTOBHOCTb M  CIIOCOOHOCTh K  HENpPEpHIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IIOJYYEHHIO HOBBIX 3HAaHUM MO OHOJOrMU B
COOTBETCTBHH C KU3HEHHBIMU MMOTPEOHOCTAMHU.

METANIPEAMETHBIE PE3YJIBTATBI

MeTtanpenMeTHble pe3yiabTaThl OCBOCHUSI yueOHOTO mnpeamera «buomorus»
BKJIIOYAIOT: 3HAYMMbIe i (OPMHPOBAHUS MHUPOBO33PEHUSI O0YyUYaIOIIMXCS
MEXIUCITUTUTMHAPHBIE (MEXKIIPEIMETHBIC) OOIICHAYIHBIC TOHATHS, OTPAKAIOITUE
IIEJIOCTHOCTh, HAyYHOW KapTHHBI MHpa H CIHeONU(PUKY METOJO0B TIO3HAHUS,
WCITOJIb3yEMBIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, DHEPTHs, SBJIICHHE, MPOIIECC,
CUCTEMa, Hay4YHbIN (akT, MPUHIUII, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
uccleoBaHue,  HaONIOJIeHHe, M3MEpPeHHE, OKCIEPUMEHT ©  JAPYTHX),
YHUBEpCaIbHbIC Y4YeOHBbIE JEUCTBUS (MMO3HABATENbHbIE, KOMMYHUKATHUBHBIC,
pEryJIATUBHBIE), o0ecreunBaroIIne dbopmupoBanue byHKIIMOHATBHON
IPaMOTHOCTH W  COLMAJIbHOM KOMIETEHUUH OOYYalolIUXCs, CIOCOOHOCTh
00yJaroITIXCsl WCITOJTH30BaTh OCBOCHHBIC MEXIUCITUTUTMHAPHEIC,
MHPOBO33pEHUYCCKAE 3HAHWS W YHUBEpCalbHbIC y4YcOHBIC JCHCTBUS B
MO3HABATEILHOU U COLIMAIIBHOM MPAKTHUKE.

MeTtanpenMeTHble Pe3yJbTaThl OCBOCHUSI MPOTPAMMBI CPEIHErO OOIIEero
o0pa30BaHus JOJDKHBI OTPAXKATh:

OBaaneHue YHHUBEPCATbHBIMHU yueOHBIMU MO3HABATEJILHBIMH
NeHCTBUAMM:

1) 6a30BbIe JIOTHYECKHE e CTBHA:

CaMOCTOATENILHO  (OpMyJIMpOBaTH W aKTyaJIM3UPOBaTh  MpodJeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJIb30BaTh MPU OCBOCHUM 3HAHUM TPHUEMBI JIOTUYECKOTO MBITUICHHUS
(amanm3a, cMHTE3a, CPaBHECHMS, KiIacCU(UKAIIUH, 000OIICHHUS ), PACKPBIBATh CMBICIT
OMOJIOTUYECKUX TOHATUM (BBIIEIATh UX XapaKTEpPHBbIC NMPHU3HAKH, YCTAHABINBATH
CBSI3U C IPYTUMHU MOHSATUSAMH );

ONpENENATh LEeTu JeATEeIbHOCTH, 3aJaBas NapamMeTpbl U KPUTEPUH UX
JOCTHKEHUSI, COOTHOCUTD PE3YNIbTATHI ACSATENHHOCTU C TOCTABICHHBIMU LIETSIMU;

UCII0JIb30BaTh OMOJIOTUYECKHUE MOHATUA JUIsl O0OBsICHEHUs (DAKTOB U SIBICHUU
YKABOW MPUPOJIBI;



CTPOUTH JIOTMUECKHE PACCYXICHUS (MHIYKTUBHBIC, IEAyKTHUBHBIE, TIO
aHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B PAacCCMATPUBAEMBIX
SBJICHUSIX, (DOPMYIIMPOBATH BHIBOJIBI U 3aKITIOUEHUS;

MPUMEHSTH CXEMHO-MO/ICJIbHbIE cpencrtBa Ui IPEICTaBIICHUS
CYIIIECTBCHHBIX CBSI3¢H M OTHOIIECHWUH B M3y4aeMbIX OMOJOTUYECKUX OOBEKTaX, a
TaK)K€  TMPOTUBOPEUMH  PA3HOTO  pOJAA,  BBIABICHHBIX B Pa3IWYHBIX
WH()OPMAITMOHHBIX UCTOYHUKAX;

pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJIEMBbI C YYETOM aHAIA3a WMEIOIIUXCS
MaTepHabHBIX U HEMAaTepUAIbHBIX PECYPCOB;

BHOCHUTBH KOPPEKTHUBHI B ICSITEIIbBHOCTD, OLICHUBATH COOTBETCTBHUE PE3YJIHTaTOB
[eJISIM, OLIEHUBATh PUCKH MOCIEACTBUMN JESITEIBHOCTH;

KOOPJIIMHUPOBaTh W  BBHINIOJNHATH pabOTy B  YCJIOBHSAX  PEATBHOTO,
BUPTYAJIbHOTO 1 KOMOWHUPOBAHHOTO B3aMMO/ICHCTBHSI,

pa3BUBATh KPEATUBHOE MBIIICHUE TIPH PEIICHUHN KU3HCHHBIX TPOOJICM.

2) 6a30BbIe HCCJIE0BATEIbCKHE IEHCTBUS:

BJIAJICTh HABBIKAMH y4E€OHO-UCCIIEIOBATEIBCKOM U MPOCKTHOM JESTEIBHOCTH,
HAaBBIKAMHM  paspelieHusi MpoOsieM, CIHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEILHOMY MOMCKY METOJIOB PEIICHUS IPAKTUYECKUX 3a7a4, IPUMEHEHUIO
Pa3TUYHBIX METOJIOB TTO3HAHUS;

WCITIOJIB30BaTh PA3IMYHBIC BUILI JACSITCIBHOCTH 10 TOJYYEHHUIO HOBOTO
3HAaHMS, €T0 HWHTEPHpPETAlHH, NPeoOpa3oBaHUI0 W TMPUMECHCHHIO B YYCOHBIX
CUTYaIHMsIX, B TOM YHCJIE TIPH CO3/IaHUH YICOHBIX U COITUATBHBIX TIPOSKTOB;

dbopMHUpOBaTh HAYYHBIA TUI MBIIIJICHUS, BIAJETh HAYYHON TEPMHUHOJIOTHEH,
KJTFOUEBBIMU MTOHSATUSIMU U METO/IAMH;

CTaBUTh W (OpPMYIUPOBaTh COOCTBEHHBIC 3a7ayll B 00pa30BaTEILHOM
NESATETLHOCTH U KU3HCHHBIX CUTYaIIUSIX;

BBISIBIIATH TPUIUHHO-CIICACTBEHHBIC CBS3M M aKTyaJIM3UPOBaTh 3ajady,
BBIJIBUTATh THUIIOTE3y €€ PpEIICHWs, HaXOIUTh apTyMEHTHI I J0Ka3aTeIhCTBa
CBOMX YTBEPKJICHHM, 3a/1aBaTh apaMETPhbl K KPUTCPUHN PEIICHHSI;

aHAIM3UPOBATh TIOJNYYCHHBIE B XOJE PEIICHUS 3a7a4dl  pPe3yJIbTaThl,
KPUTHUYECKU OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATh N3MEHEHUE B HOBBIX
YCIIOBHUSIX;

JIaBaTh OIIEHKY HOBBIM CHUTYAIlUSIM, OIIEHUBATH MPUOOPETEHHBIH OIIBIT;

OCYUIIECTBJISTh LIE€JICHANIPABICHHBIA TMMOUCK TEPEHOCa CPEACTB U CIOCOOOB
NeNcTBUS B MPOGECCUOHANBHYIO CpEeNy;

YMETh TNEPEHOCUTh 3HAHUS B TO3HABATEIBHYIO M MPAKTUYECKYHO OOJacTH
KU3HEICITCIbHOCTH;

YMETh MHTETPUPOBAThH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIaCcTeH;



BBIIBUTaTh HOBBIE HJIEW, MpeUiaraTh OPUTMHANbHBIE MOAXOAbI M PEIICHHUS,
CTaBUTb NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTEPHATUBHbBIC PELICHMUSL.

3) pabora ¢ unpopmaunmeii:

OpPUEHTHPOBATHCS B PA3IMYHBIX UCTOYHHUKAX MH(OpMaLMU (TEKCTEe y4eOHOTOo
nocoOusi, HAy4YHO-TIONMYJIIPHOW JUTEpaTrype, OHOJOTHYECKUX CIOBapAX U
CIpPaBOYHHMKAX, KOMITBIOTEPHBIX 0a3ax MaHHBIX, B VHTepHETEe), aHAIM3UPOBAThH
UHGOPMAIIUIO PA3IMYHBIX BUIOB U (POPM IpECTaBICHUS, KPUTUUECKU OLEHUBATh
e€ IOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

(GopMyIMpOBaTh 3alpoChl U NPUMEHATh PA3JIUYHBIE METOJbI IPU MOUCKE U
orbope Ouosornyeckoil mHpopMaluu, HEOOXOIUMOM I BBINOJIHEHUS y4EOHBIX
3ajady;

npuoOpeTaTh OMBIT HUCHOJIB30BaHUS HH(POPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHI, COBEPIICHCTBOBATh KYJIbTYpy aKTUBHOTO MCIIOJIB30BaHUS PA3IHUHBIX
TIOMCKOBBIX CHCTEM;

CaMOCTOSITENIFHO ~ BBIOMpPATh  ONTUMANbHYIO  (OpMy  TPEACTABICHUS
ouonornyeckor uHbopmalu (cxeMbl, rpaduKy, TUarpaMmbl, TaOJIUIIbI, PUCYHKH
¥ JIpyroe);

UCIIONIb30BaTh HAy4yHBIM S3bIK B KayecTBe CpeAcTBa Mmpu padoTe ¢
OHoNOrnyeckom HHQPOpMalMe: MPUMEHATh XHMHUYECKue, (Quanueckue u
MaTeMaTUYeCKHe 3HaKU W CUMBOJBI, (HOpMyJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCTIONB30BaTh W NPeoOpazoBbIBaTh  3HAKOBO-CHMBOJHMYECKHE  CPE/ICTBA
HaTJISAHOCTH;

BJaJE€Th  HABbIKAMU  paclO3HAaBaHWA U 3allUThl  HUH(pOpMaLMH,
nH(OPMAITMOHHON 0€30MaCHOCTH JIMYHOCTH.

OBJaieHHe YHHBEPCAJIbHBIMA KOMMYHUKATUBHBIMH el CTBUSIMM:

1) o6menmue:

OCYIIIECTBISATH KOMMYHUKAIIMK BO BCeX chepax KU3HU, aKTUBHO yU4aCTBOBATh
B JIMAJIOTe WM JUCKYCCHM TIO CYHIECTBY OOCY>KIaeMol TeMbl (YMEHHE 3a1aBaTh
BOTIPOCHI, BBICKA3bIBaTh CYXJCHHS OTHOCHUTEIHHO BBHITIOJHEHHS TpeAsiaraeMon
3aJjauM, YYUTBHIBATh MHTEPEChl M COTJIACOBAHHOCTH MO3ULUN JPYTHMX YYaCTHHKOB
JIMajora Wik JUCKYCCUN);

pacro3HaBaTh HeBepOaJibHblEe CpEJCTBa OOIICHMs, IMOHUMATh 3HAYCHUE
COLIMAJIbHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHHS KOH(MDIMKTHBIX CHUTYalUH,
YMETh CMAT4aTh KOH(MIUKTHI U BECTU IIEPETOBOPHI;

BJIA/I€Th PA3IMYHBIMM CHOCOOAMM OOILEHUS U B3aUMOJEHCTBUS, NOHMMATh
HaMEpPEHUs IPYTUX JIIOJIEH, IPOSBIIATh YBAKUTEIBHOE OTHOLIEHUE K COOECETHUKY
U B KOppPEKTHOMH hopme popMynrpoBaTh CBOU BO3PAKEHUS;



pPa3BEPHYTO M JIOTMYHO M3JIAraTb CBOK TOYKY 3PEHUS C HMCIOJIb30BAHUEM
A3BIKOBBIX CPEJICTB.

2) coBMeCTHasl 1esITeJIbHOCTh:

MIOHMMATh W KCHOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUIYAIBHOU
paboThI IPH peIIEHUN OHUOJIOTHUECKON MPOOIIeMbI, 000CHOBBIBATh HEOOXOIUMOCTh
IPUMEHEHHUS TPYNIOBLIX (POPM B3aUMOJICHCTBUS NPU PELICHUHU YUeOHOH 3a1auu;

BBIOMpPATh TEMATHUKy M METOJAbl COBMECTHBIX JEWUCTBHI C Y4ETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KAXKJIOT0 YJIEHA KOJIJIEKTUBA;

NPUHAMATh 1M COBMECTHOM  JEATEIbHOCTH, OpPraHU30BBIBATH WU
KOOPJIMHUPOBATh ACUCTBUSA IO €€ JOCTUIKEHHUIO: COCTaBIATh ILIAH JCHCTBUM,
pacnpeneniaTb poid C y4ETOM MHEHMH y4YacTHUKOB, OOCYXIaThb pe3yJbTaThl
COBMECTHOM padoThI;

OLICHMBATh KA4ECTBO CBOErO BKJIAJa M KaXJOr0 YYaCTHHUKA KOMAaHJIbI B
o0 pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npemjiaraTh HOBBIE MPOEKThI, OLICHWBAaTh HJEU C TMO3ULIHH HOBU3HBI,
OpPUTHMHAIBHOCTH, TPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBJIATh IIO3UTHUBHOE CTPATETMYECKOE ITOBEIACHUE B PA3IUYHBIX
CUTYaLUsIX, IPOSBISATH TBOPUECTBO U BOOOpaXKEHHE, ObITh HHUIIMATUBHBIM.

OgByaieHe YHMBEPCAJIbHBIMH PeryJISTUBHBIMHU AeHCTBUAMM:

1) camoopranu3anusi:

UCIIOJI30BaTh OMOJIOTMYECKUE 3HAHUS [UJIs BBIABJICHHUS TpoOJIeM U HX
pEIIeHUS B )KM3HEHHBIX U yU€OHBIX CUTYyaIUsX;

BbIOMpaTh HAa OCHOBE OHOJIOTMYECKUX 3HAHUI IIEJIEBbIE U CMBICIIOBBIC
YCTAaHOBKH B CBOMX JEHCTBHSIX M IOCTYIKax MO OTHOUIEHHUIO K JKWBOW MPUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAIOIIUX;

CaMOCTOATEJIBHO OCYILECTBIISATh MO3HABATEIBHYIO JIE€ATEIBHOCTD, BBISBIIATH
npo0JieMbl, CTaBUTh U (HOPMYJIMPOBAThH COOCTBEHHBIC 3aJlaud B 00pa3oBaTeIbHON
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLIUSIX;

CaMOCTOATENIbHO COCTABJISITH IUIAH pELICHUS MpodJieMbl €  YYETOM
UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MIPEATIOYTCHUH;

JaBaTh OLEHKY HOBBIM CUTYaLlUsIM;

paciupsTh paMK1 yueOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JieNiaTh OCO3HAHHBIN BBIOOP, apryMEHTUPOBATh €ro, OpaThb OTBETCTBEHHOCTH
3a pEIICHHUE;

OIICHUBATh MPUOOPETEHHBIN OIBIT;

Croco0CTBOBaTh (OPMHUPOBAHUIO W TPOSBICHUIO IIUPOKOM JPYyAUIUU B
pasHbBIX O0JaCTAX 3HAHWM, TOCTOSIHHO TOBBIIIATH CBOM 00pa30BaTENbHBIN U
KYJbTYPHBIM YPOBEHb.



2) CaMOKOHTPOJIb:

JlaBaTh OIICHKY HOBBIM CHTYallUsSIM, BHOCHUTh KOPPEKTHUBBI B JICATEIBHOCTD,
OLICHMBATh COOTBETCTBUE PE3YJILTATOB IICIISIM;

BJIaJICTh ~ HaBbIKAMHM  [IO3HABATEIbHOW  pe(IeKCHMM KaK  OCO3HAHUS
COBEpIIIACMBIX JCHCTBHH M MBICIUTCIBHBIX IPOIECCOB, WX pE3YJIBTaTOB M
OCHOBaHMH, MCIOJIB30BaTh MPHEMBI PeQIICKCHH IS OIICHKW CHUTYaIldd, BBHIOOpPA
BEPHOI'O PEIICHUS;

yMETh OIICHWBAaTh PHCKH W CBOCBPEMCHHO NPHHHUMATH PEIICHUS I10 WX
CHIDKCHHMIO;

NPUHUMATh MOTHUBBI WM apTyMEHTHl JPYTHX TpU aHAJIW3e pPe3yIbTaToB
NeSTEIIbHOCTH;

3) npuHsiTHE CeOsl U APYTUX:

MPUHUMATH ceOsl, TOHMMas CBOM HEJIOCTATKH M JOCTOMHCTBA,

NPUHAMATh MOTHUBBI M apryMEHTHl JPYTHX IPH aHaJu3e pPe3yJIbTaToOB
JCSATCIIBHOCTH;

pHU3HaBaTh CBOE MPABO W MPABO JAPYTUX HA OMINOKH;

pa3BHUBaTh CIIOCOOHOCTH TOHUMATh MUP C TTO3UITUH JIPYTOr0 YEIOBEKA.

HPEIMETHBIE PE3YJIBTATDBI

[IpeameTHble pe3ynbTarbl OcBOeHHUs mporpammbel COO mo Ouonoruu Ha
0a30BOM YpOBHE BKJIIOUAIOT crienuduyeckue st yueoHoro npeamera «buonorus
Hay4yHbI€ 3HAHUSA, YMEHUS U CHOCOObI IEUCTBUN MO OCBOEHHUIO, UHTEPIIPETALUN U
npeoOpa3oBaHUI0 3HAHUM, BUABI JEATEIBHOCTH MO MOJYYEHHUIO HOBOIO 3HAHUS U
MPUMEHEHUIO 3HAHWW B PA3MYHBIX yU4E€OHBIX CHUTYallUAX, a TaKKe B peajbHBIX
KU3HCHHBIX CUTYaIlUsX, CBA3aHHBIX ¢ Owuonorueil. B mporpamme mnpeameTHbIC
pe3yabTaThl MPEACTABICHBI [0 TOAaM O0yUEHHUS.

[IpeameTHbIe pe3yNbTaThl OCBOCHUS ydueOHOro mpeamera «buonorus» ¢ 10
KJ1acce NOJIKHBI OTPaKaTh:

c(hOpMHPOBAHHOCThH 3HAHUWA O MECTE U POJIM OMOJIOTHH B CUCTEME HAy4YHOTO
3HAaHUS ECTECTBEHHbIX HayK, B (OPMHUPOBAHHHM COBPEMEHHOIH €CTEeCTBEHHO-
HAyYHOW KapTUHBI MHpPAa W HAYYHOTO MHPOBO33PCHHUS, O BKJIAJE POCCUMCKUX U
3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWOJOTUH, (DPYHKIIMOHAIBHON
IPaMOTHOCTH Y€JIOBEKa JUIsl pELICHUs KU3HEHHBIX 3a/a4;

YMEHUE PACKpbIBATh COJEpKAHUE OUOJOIMYECKUX TEPMUHOB M MMOHSATHUM:
KU3Hb, KJIETKA, OpraHu3M, MeTabonu3M (0OOMEH BEUIECTB U MpEeBpalICHUE
HHEPrUM), TOMEOCTa3 (CaMOpEryJysiius), ypOBHEBasi OpraHu3alis KUBBIX CUCTEM,



CaMOBOCIPOU3BEICHHE (PENPOIYKIMS), HACIEICTBEHHOCTh, U3MEHYUBOCTbD, POCT H
pa3BUTHE;

yMEHUE u3JlaraTh OHUOJIOTMYECKHE Teopun (KIJIETOYHAs, XPOMOCOMHa,
MyTallMOHHAs, IEHTpaJibHasg JOrMa MOJIEKYJIApHON Ouonorun), 3akoHbl (I
Menpens, T. Moprana, H. 1. BaBuiioBa) u ydeHus (0 LEHTpax MHOrooOpasus H
MPOUCXOXKJICHUS KyJIbTypHbIX pacTenuit H. 1. BaBuioBa), onpeaensTh rpaHUllbl
UX PUMEHUMOCTH K KUBBIM CUCTEMAM;

YMEHHE BJaJIeTh METOIaMU HAYYHOTO IMO3HAHUS B OMOJIOTUH: HAOIIOIEHUE U
OMKMCAHHE YKUBBIX CHUCTEM, IPOLIECCOB M SIBJICHUM, OpraHu3alus U IMPOBEJACHHE
OMOJIOTMYECKOTO  DKCIEPUMEHTA,  BBIJBWKEHUE  TUIIOTE3bl,  BBISBICHHUE
3aBUCHUMOCTH MEXAY HCCIEAYEMbIMU BEJIMYMHAMH, OOBSICHEHHE IMOJyUYEHHBIX
pE3yNbTaTOB, UCIOJIb30BAHHBIX HAYYHBIX MOHSITHH, TEOPH M 3aKOHOB, YMEHHE
JieaTh BBIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3yJIbTaTOB;

YMEHUE BBIIENATH CYIIECTBEHHBIE MPU3HAKH BUPYCOB, KJIETOK MPOKAPUOT U
AYKapHoT, OJHOKIETOYHBIX W MHOIOKJIETOYHBIX OpPraHM3MOB, OCOOEHHOCTU
IPOLIECCOB: OOMEHa BEILECTB W MPEBpALICHUs] SHEPTUU B KIIETKE, (DOTOCHMHTE3A,
IUIACTUYECKOTO M HHEPreTMYecKOro oOMEHa, XEMOCHHTE3a, MHUTO3a, Melo3a,
OIUIOZOTBOPEHMS, PA3MHOXKEHMS, HWHAMBUAYAJIBHOTO Pa3BUTHS  OpraHu3Ma
(oHTOTEHER);

YMEHUE MPUMEHATHh MOJyYECHHbIE 3HAHUS ISl OOBSACHEHHS] OMOJOTMYECKHX
IIPOILIECCOB W SIBJICHUM, IJII NPUHATHS NMPAKTUYECKUX PELIEHUN B MOBCEIHEBHOMU
XKU3HM C LeJbl0 o0ecreyeHus: 0e30MacHOCTH CBOEro 3[0pOBbS M 340POBBS
OKPY>KaIOIUX JI0AeH, COOII0IEHUS] HOPM IPAMOTHOTO MOBEJCHUS B OKpY’Karolen
OPUPOJIHON cpene, NMOHUMAHUE HEOOXOIUMOCTH HCIOJIb30BAaHUS JTOCTHIKEHUMN
COBpEMEHHOW  Ouojorun U OMOTEeXHOJIOTUHA  JUIsI  PAlMOHAIBLHOTO
IPUPOAOTIOIb30BAHNS;

YMEHUE pellaTh DJJIEMEHTApHblE T'E€HETUYECKHWE 3aJadyd Ha MOHO- U
TUTHOPUIHOE CKpEUIMBaHUE, CIEIUICHHOE HAaclleIOBaHUEe, COCTABISITH CXEMBI
MOHOTMOPHUIHOTO CKpEIIMBaHUs JUIsl MpelcKa3aHusl HAacClelOBaHUSA MPU3HAKOB Y
OpraHU3MOB;

YMEHUE BBIMOJHATh JTA0OPATOPHBIE W TPAKTUYECKUE pPadOThI, COOIIOATH
npaBuia npu paboTe ¢ ydeOHBIM 1 J1a00paTOPHBIM 000PYIOBAHHUEM;

YMEHHE KPUTHYECKH OLEHUBAaTh U HHTEPIPETUPOBATH HHOOPMALIHIO
OMOJIOTUYECKOTO  COJEPKAaHMSI, BKIIOYAIONIYIO TICEBJIOHAYYHbIE 3HAHUS U3
Pa3IMYHBIX UCTOYHUKOB (CPEACTBA MACCOBOM MH(pOpPMALIUU, HAYUYHO-TIOMYJISIPHBIE
MaTepHuabl), STUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEAOBaHUN B OMOJIOTHH,
MeAUIIMHE, OMOTEXHOJIOTHUH;



YMEHUE CO3/1aBaTh COOCTBEHHBIC IHCHMEHHBIE K YCTHBIE COOOIICHUS,
0000111ast 6MOJIOTHUECKYI0 MH(POPMALIMIO U3 HECKOJIbKUX MCTOYHUKOB, IPAMOTHO
UCITI0JIb30BATh MOHATUIHBIN arnmapaTt OMOJOTHH.

[IpeameTHble pe3yNbTaThl OCBOCHMS yueOHOro mnpeameta «buonorus» ¢ 11
KJlacce JOJDKHBI OTPAKATh:

c(hOpMHPOBAHHOCTh 3HAHUNA O MECTE W POJIM OHMOJIOTHH B CHCTEME HAyIHOTO
3HAHWS €CTECTBEHHBIX HAyK, B (OPMHUPOBAHWU COBPEMEHHOW €CTECTBEHHO-
HAyYHOW KapTWHBI MHpPAa W HAYYHOTO MHPOBO33PCHHUS, O BKJIAJE POCCHMCKUX U
3apyOeXKHBIX YYEHBIX-OMOJIOTOB B  pa3BUTHE OHOJOTHH, (PYHKIIMOHAJIBHOU
IPaMOTHOCTH Y€JIOBEKa JUIsl pEIICHUs )KU3HEHHBIX 3a/1a4;

YMEHUE PACKpPbIBATh COJIEpkKAHUE OWOJIOTMYECKUX TEPMUHOB WU TOHSITHUM:
BU/JI, TOMYJISALUS, TEHOPOH, IBOIIOLUS, ABMKYIIUE CUIIBI ((haKkTOpbhI) SBOJIOINH,
MIPUCTIOCOOJICHHOCTh OPTaHW3MOB, BHI000pa30BaHUE, JKOJOTHYECKHE (PaKTOPHI,
DKOCHUCTEMA, TMPOAYIEHTHI, KOHCYMEHTBHI, PEAYIEHThI, IIeMd  MUTaHUS,
AKOJIOTHYECKas MUpaMuga, OuoreoreHos, ouocdepa;

yMEHUE Hu3JIaratb OWOJOTHYECKHE TeOopuu (IBONIOIMOHHAS Teopust Y.
JlapBuHa, CHHTETHYECKasi TEOpUs DBOJIOIUHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apogasimeBoro cxonctBa K. M. Bbapa, depenoBanusi TJiaBHBIX HampaBlIeHUN U
nyteit spomonuu A. H. CesepiioBa, yuenusi o ouocepe B. U. Bepnazackoro),
OTIPECISITh TPAHUIIBI UX TTPUMEHUMOCTH K JKHBBIM CHCTEMaM;

YMEHUE BIIAJIETh METOJIAMUA HAYYHOTO MO3HAHMS B OMOJIOTUU: HAOJIIOICHHE U
OTMCAHKE YKUBBIX CHCTEM, IMPOIIECCOB W SIBJICHWM, OpPraHU3aIUs W TPOBEIACHUEC
OMOJIOTUYECKOTO  DKCIEPUMEHTa,  BBIABM)KCHHE  THUIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEX]y MCCIECIyeMbIMH BEJIIMYMHAMU, OOBICHEHHE TMOJYYSCHHBIX
pE3yJIbTaTOB, UCIOJIb30BAHHBIX HAYYHBIX MOHSATHH, TEOPUM W 3aKOHOB, YMEHHUE
JienaTh BBIBOJIBI HA OCHOBAHUH TOJIYYCHHBIX PE3yJIbTAaTOB;

YMEHHUE BBIICIATH CYIICCTBEHHBIC IPU3HAKU CTPOCHUS OMOJOTHYECKHUX
OOBEKTOB: BHJOB, TMONYJALHWA, TPOAYIEHTOB, KOHCYMEHTOB, PEIYIICHTOB,
OWOTCOIEHO30B M DKOCHUCTEM, OCOOCHHOCTH IIPOIIECCOB: HACICACTBECHHOM
M3MEHYHUBOCTH, €CTECTBEHHOI'O0 OTOOpa, BHI000PA30BaHMS, MPHCIOCOOIECHHOCTH
OpPraHU3MOB, JICUCTBHS DKOJOTUYECKUX (PAKTOpPOB HaA OpPraHU3MBI, IEpeHoca
BCIIECTB W TIOTOKA DHEPTMH B DKOCHUCTEMax, AHTPOMOTEHHBIX HW3MEHEHUH B
HKOCUCTEMAax CBOEH MECTHOCTH, KPYroBOpOTa BEMIECTB M OMOTCOXMMHUYECKHUX
IIUKJIOB B Onocdepe;

yMEHUE MPUMEHATH MOJYyYEHHbIE 3HAHUS sl OOBSCHEHUS OMOJOTHYECKUX
MPOLIECCOB U SIBJICHUM, JJISl MPUHSATHS MPAKTUUECKUX PEIICHUN B MOBCEIHEBHOMN
KU3HH C IIeJIbI0 o0ecredeHus: Oe30MacHOCTH CBOETO 370POBbS M 370POBBS
OKPYXAIOIIUX JIFOJIeH, COOJII0IEHUsT HOPM TPaMOTHOTO TIOBEACHUS B OKPYXKAIOIIEH



OPUPOJHON cpene, MOHUMAHHUE HEOOXOIUMOCTH HCIOJIb30BAaHUS JTOCTHXKEHUMN
COBPEMEHHOW OMOJIOTUH JIJIsl palliOHAIILHOTO MPUPOIOIOJIb30BAHNUS;

YMEHHE PelaTh 3JEMEHTAapHbIE OMOJIOTMYECKUE 3a/1a4, COCTABIATh CXEMBI
NEPEHOCa BEIIECTB U SHEPTUU B HKOCHCTEMAX (LIENIU MUTaHUs);

YMEHUE BBINOJIHATh JITA0OPAaTOPHBIE M IpPaKTUYECKHUE padOThI, COOIHOAATH
npaBuiia mpu paboTe ¢ yueOHBIM U JIa00OpaTOPHBIM 000PYA0BaHUEM;

YMEHHE KPUTUYECKH OICHUBaTh U HWHTEPIPETHPOBATH HHGPOPMAIUIO
OMOJIOTMYECKOTO  COJEP)KAaHUSA, BKIIOYAIONIYI0 T[ICEBJOHAYYHBIE 3HAaHUS U3
Pa3IMYHBIX UCTOYHUKOB (CpeAcTBa MaccoBOW MH(pOpMaLMU, HAYYHO-TIOMYJISIPHbIE
MaTepuaibl),  paccMaTpuBaTb  TIJOOAlIbHBIE  SKOJIOTMUYECKHE  MPOOJIEMbl
COBPEMEHHOCTHU, (POPMHUPOBATH MO OTHOUICHUIO K HUIM COOCTBEHHYIO MTO3ULUIO;

YMEHHE CO3/1aBaTh COOCTBEHHbIE THCHMEHHBIE M YCTHBIE COOOIICHMUS,
000611ast 6nMoIorunYecKyr0 UHGOPMAIIUIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapat OMOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
N KoauyecTBO 9acoB
DJIEeKTPOHHbIE
n| HaumenoBanme pa3iesioB (uudpoBbie)
KonTpoasu IIpakTnyeck
/ | ¥ TeM mporpaMmmsl Beero o0pa3oBaTe/ibHbIE
ble padoThbI ue padboTnbl
n pecypcsbl
bu6mmoreka [IOK
1 buosnorus kak Hayka 2 0.5 https://m.edsoo.ru/7f41c2
92
JKuBBIle cucTeMBI B X bubmaorexa IJOK
2 1 https://m.edsoo.ru/7f41c2
OpraHu3aIus
92
XUMHYEeCKH# COCTaB 1 Eubmiorexa IOK
3 8 1 https://m.edsoo.ru/7f41c2
CTPOCHHUE KJIETKU
92
bu6mmoreka [JOK
4 KuzueneareTbHOCTD KIESTKH 6 https://m.edsoo.ru/7f41c2
92
PasmHoxeHUE B bu6nmoreka [JOK
5 WHIUBUIYaJIbHOE Pa3BUTHE 5 1 https://m.edsoo.ru/7f41c2
OpraHu3MoB 92
HacnencrBeHHOCTE B bubnmorexa LIOK
6 8 15 https://m.edsoo.ru/7f41c2
M3MEHYMBOCTH OPTaHU3MOB 92



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

Cenexuus opraHu3MoB.

bubmuoreka [JOK

3 https://m.edsoo.ru/7f41c2
OCHOBEI OMOTEXHOIOTHH 92
bubmuoreka [JOK
Pe3epBHOe Bpems 1 https://m.edsoo.ru/7f41c2
92
OBLIEE KOJIMYECTBO 34

YACOB 110 [TPOTPAMME



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

11 KJIACC

Ne KounyecTBO 4acoB
DJIeKTPOHHbIE
HaumenoBanue
(undposbie)
I | pa3/ie]ioB U TeM Konrpoasnsl | IIpakruyecku
Bcero oOpa3oBaTe/ibHbIE
/ | mporpammbl e padoThl e padoThl
pecypchl
n
S BONOLHONHAS bubnnoreka IIOK
9 1 https://m.edsoo.ru/7f41cc7
ounonorus A
BosnukHOBeHHE U bu6nmoreka [IOK
pa3BUTHE KU3HHU HA 9 0.5 https://m.edsoo.ru/7f41cc7
3emiie 4
OPranisMbl 1 bu6mmoreka [IOK
P 5 1 https://m.edsoo.ru/7f41cc7
OKpYKaroIas cpesa 4
CooOmiecTBa u bubmuorexa [JOK
IKOJIOTHYECKUC 9 https://m.edsoo.ru/7f41cc7
CHUCTEMBI 4
bu6nuoreka [IOK
PesepBHOe Bpems 2 https://m.edsoo.ru/7f41lcc7
4
OBIIEE KOJIMYECTBO
YACOB IO 34 0 2.5
ITPOIT'PAMME



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




HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
N KoanuecTBo 4acoB
Jlara DJIEeKTPOHHbIE
n KonTpoan uudgpoBbie
Tema Ypoka Bce HpaKTquc H3Yy4YCHH
/ HbIE o0pa3oBaTe/ibH
ro KHue padorpl | A
II padoThI bI€ peCcypcChl
bubanoreka
HOK
buonorus B cucreme Hayk 1 02.09.20 https://m.eds00.ru
24 /863e6122
https://m.edsoo.ru
/863e632a
Mertoanl mo3HaHUA KUBOU
npuposl. [IpakTudeckas
bubanoreka
pabota Ne 1 OK
«cnonbp3oBanue 1 05 09.09.20 1
24 https://m.edsoo.ru
pa3IUYHBIX METO/IOB MPHU 186366122
M3y4eHUN OMOJIOTHYECKUX
00BEKTOBY
bubanoreka
b
HOJIOTMYECKHE CUCTEMEI, 1 16.09.20 IIOK
IIPOLIECCHI U UX U3YUYEHHUE 24 https://m.edsoo0.ru
/8636564
XUMHYECKHUH COCTaB KIETKU bubnnorexa
Boja u MuHepalibHbIE COJIH . 1 23.09.20 | LIOK
A P 24 https://m.edsoo.ru



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

/863e674e

bubnuoreka
b .
esnku. CoCTaB ¥ CTPOCHUE 30.09.20 LIOK
OCIIKOB 24 https://m.edsoo.ru
/863e6h72
depMeHTHI —
OHOJIOTHYECKHUE
KaTaJIu3aTOPHI. bubnmmoreka
JIab o]
aboparopnas padbota Ne ) 05 07.10.20 LIOK
«M3ydeHne KaTaIuTH4EeCKON 24 https://m.edsoo.ru
aKTUBHOCTH (PEpPMEHTOB (Ha /863e6b72
MIpUMEpE aMIIIa3bl UIN
KaTasas3bl)»
bubnmoreka
YraeBojsl. JIunuasl 14.10.20 HOK
24 https://m.edso00.ru
/863e6870
bubnmoreka
HyxiienHOBBIE KUCIIOTBI. 21.10.20 HOK
ATO 24 https://m.edso0.ru
/863e6d5c¢
bubnmoreka
Hctopus u metos OK
W3y4YEeHUs KIIETKH. 28.10.20 1
https://m.edso0.ru
Knerounas teopust 24

/863e6e88



https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6e88

KieTka kak 1eioctHas
JKABag CUCTEMA

CrpoeHue 3yKapuoTUYECKOn
kietku. JlaboparopHas

pabota Ne 2 «M3yuenue Bubmiorexa

CTPOCHHMS KJIETOK PaCTECHUH, LHOK
https://m.edsoo.ru

YKUBOTHBIX, TPUOOB U 0.5

OaKTEPUN 1O MUKPOCKOIIOM [863¢e6ff0

P A P https://m.edsoo.ru

HA TOTOBBIX /8636716¢

MUKpOIpenapaTax u ux

OITMCAaHUEY
bubanoreka

OOMeH BelecTB Win [HOK

MeTadOJIN3M https://m.edsoo.ru
/863e766¢
bubanoreka

dorocuaTE3. XEMOCHUHTE3 HOK
https://m.edsoo.ru
/863e7c98
bubanoreka
LHOK

DHepreTuvecKuii o0OMeH

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



https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7aae

JKU3HEHHBIA UK KIETKH.
Henenue knerku. MuTos.

Jlaboparopuas pabora Ne 3 bubamotexa
[HOK

«Habmroienne MuTO3a B 0.5

KJIETKaX KOHYMKA KOPEIIKa hitps.fim.edsoo.
/863e7dc4

JyKa Ha TOTOBBIX

MHUKpOIIpernapaTax»
bubnuoreka

buocunres O6enka. Peakims HOK

MaTpUYHOIO CUHTE3a https://m.edsoo.ru
/863e796e
bubnuoTeka

Tpancnanus — 6nocunTes LIOK

Oenka https://m.edsoo.ru
/863e796e
bubnuoTeka

Hexknerounsie popmbl LIOK

KWU3HU — BUPYCHI https://m.edsoo.ru
/863e7540
bubnuoTeka
HOK

@opMBI pa3MHOKECHUS https://m.edso00.ru

OpraHUu3MOB /863e81b6
https://m.edsoo.ru
/863e831e
bubnuoreka

Meiio3 [HOK

https://m.edso0.ru



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

/863e7f4a

OO6pa3zoBaHue u pa3BUTHE
IIOJIOBBIX KJICTOK.

OrmiogoTBOpEHHE. Bubmiorexa
JlaboparopHas padora Ne 4 0.5 HOK
syuenne cTpoenHs https://m.edso0.ru
/863e81b6
IIOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenaparax»
bubnuoreka
WNHnuBuayanbHOE pa3BUTHE [HOK
OpraHUu3MOB https://m.edsoo.ru
/863e8436
I'enetnka — Hayka o Elgiﬂmem
E:;E?;T::;{;OCTH " https://m.edso0.ru
/863e86f2
3aKOHOMEPHOCTH bubnuoreka
HaCJICAOBaHUS TPU3HAKOB. HOK
Monorubpuanoe https://m.edsoo0.ru
CKpELIMBaHUE /8638878
Jurubpuaxoe bubnuoreka
CKpeIlIMBaHHE. 3aKOH IHOK
HE3aBUCUMOIO https://m.edsoo.ru
/863e89a4

HaCJICAOBaHUSA ITPU3HAKOB



https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e89a4

CueruieHHOE HacJIeJ0OBaHNE
npu3HakoB. JlJabopaTopHast
pabora Ne 5 «M3yuenue

Bubnuoreka
pe3yIbTaTOB
LHOK
MOHOTUOPUIHOTO U 0.5
UHODIILHOrO https://m.edsoo.ru
JTHOPHAL /863e8¢60
CKPEIIUBAHUS Y IPO30(DHITBI
Ha IFOTOBBIX
MHUKpOIIpernapaTax»
bubanoreka
I'eneTuka nona.
HacnenoBanue npuzHakoB HOK
CIIETUIEHHBIX C TIOJIOM , hitps://m.edsoo.ru
I /863e8c60
3MeHUYHBOCTE.
Henacnencrsennas
U3MEHYUBOCTb. i
JlaGopatopHnas pabota Ne 6. HoToTeKa
[HOK
N3yuenue 0.5
MO HKAIHOHHOG https://m.edsoo.ru
A H /863e8efe

W3MEHYUBOCTH, IOCTPOCHHE
BAPUALIMOHHOTO Psia U
BAPUALIMOHHON KPUBOIN»



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

Hacnencrsennas

M3MEHYUBOCTb. Bubnuorexa

JlaGopaTopHas padota Ne 7. 05 ITOK

«AHanu3 MyTanuii y ' https://m.edso00.ru

Ipo30( Bl Ha TOTOBBIX /863e8efe

MUKpOTIperapaTax
bubanoreka

I'eneruka ueoBeka HOK
https://m.edsoo0.ru
/863e8d78

PesepBHbIil ypok.

O00011IeHIE IO TEME

«HacnencTtBeHHOCTE U

W3MEHUYUBOCTH OPTaHU3MOB)
bubanoreka

Cenekius Kak HayKa U [IOK

ponece https://m.edsoo.ru
18639214
bubanoreka

MeToas! ¥ JOCTHKEHUS OK

CEJIEKIIUU PACTEHHI 1 !

KUBOTHBIX https://m.edsoo.ru
18639214
bubanoreka

buoTtexHonorus kak orpacib [IOK

MIPOU3BOJICTBA

https://m.edso0.ru
/8639336



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

OBIIEE KOJIMYECTBO
YACOB I10 ITPOITPAMME

34




11 KJIACC

N KoanuecTBo 4acoB
DJIeKTPOHHbIE
Jara P
Koutpoan uugposbie
Tema Ypoka Bceer HpaKanec H3y4YeH
HbIe o0pa3oBaTe/ibH
0 KHe padorpl | HA
n padoThI bl€ pecypchl
bubaunoreka
DBOJIOLMS U METOJIBI €6 1 IIOK
W3y4YeHUs https://m.edsoo.ru
/863ea20e
bubanoreka
Hcropus passutus
IpeJCTaBIeHUN 00 1 HOK
R https://m.edsoo.ru
IBOITION /86329570
bubaunoreka
OK
MUKpPOSBOIIOLUS 1 1
P H https://m.edsoo.ru
/863e9cle
[TonynAnms kak
dJIeMEHTapHas eAMHUIA
bubauoreka
BHa Y DBOJOLINH.
[HOK
JlaGopaTopnas pabora Ne 1 1 0.5
C https://m.edsoo.ru
«CpaBHEHUE BHJIOB T10 186369966

MOP(OJIOTHUECKOMY
KPUTEPHIO»



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

JIBrOKyIIye CUbl

bubauoreka

(a1emeHTapHBIE PAKTOPHI) HOK

NN https://m.edsoo.ru
/863e9da4
bubnmoreka

EctectBenHsbIi 0TOOp 1 €ro LIOK

(hopMbI https://m.edsoo.ru
/863e9ed0

Pe3ynbTaTe! 3BOMIOLMN:

MPHUCIIOCOOJICHHOCTD

OpPraHU3MOB U

BHUJI000pa30BaHuUe. bubnmorexa

JIaGopatopHas pabota Ne 2 0.5 HOK

«OLMcae https://m.edsoo.ru
/863e9fde

MPUCTIOCOOTIEHHOCTH

opraHusma u e€

OTHOCUTEILHOTO XapaKTepa»
bubnnoreka

Hanpasnenus u nytu LIOK

MaKpO3BOIIOLHH https://m.edsoo.ru
/863e9cle

HeoOpatumocTs 3BoOMIONINN

Wctopus xu3Hu Ha 3emiie u

METOABI €€ U3Y4CHUs

['unoTe3sl MpouCcxXoXACHUS bubanoreka

JKA3HU Ha 3eMie

[HOK



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

https://m.edso0.ru

/863ea5a6
bubnuoreka
PazButue xu3nu Ha 3emie [HOK
10 3paM U Meproaam https://m.edso00.ru
/863eatbbe
OcCHOBHBIE 3TaIlbl BOITIOIUU
PaCTUTEIBHOTO U KUBOTHOTO
bubnuoreka
mupa. [IpakTuueckas padora
Ne 1 «M3yuenue 0.5 LIOK
https://m.edso0.ru
chonaeliamx OCTaTKOB 1863038he
pPacCTeHHIA U KUBOTHBIX B
KOJIUTEKIIUSX
bubnuoreka
CoBpemMenHas cucreMa LIOK
OpraHUYeCKOro Mupa https://m.edsoo.ru
/863ea48e
bubnuoreka
DBOJIIOLIMS YETTOBEKA HOK
(aHTpOTIOTEHE3) https://m.edsoo.ru
/1863eac2c
bubnuoreka
JBrxyue cuibl ((pakTopsl) LIOK

aHTPOIIOreHE3a

https://m.edsoo.ru
/863ead44



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

OCHOBHBIE CTaNH
JBOJIOLIUY YEIOBEKA

YenoBeueckue pacsl U EI?IJ(IHOTGM
IPUPOJHBIE aJaNTaluu
S 5 ;ca A B https://m.edsoo.ru
4eJIoB
. /863eaea?
PesepBHbIii ypOK.
O6o0muieHne o Teme
«BO3HUKHOBEHUE U
pa3BUTHE KHU3HU Ha 3emiie»
DKOJIoTus KaKk HayKa
bubnuoreka
Cpenpl oOuTanus u LIOK
9KOJIOTHYECKUE (PAKTOPHI https://m.edsoo.ru
/863eafec
AbuoTtnueckue HhakTopsl.
JlabopaTtopHas padota Ne 3.
«Mopdonorudeckue Eub
0COOEHHOCTH PaCTeHHUM U3 P(I)EHOTeKa
pa3HBIX MECT OOUTAHHSY. 0.5 Htt /im.ed
s://m.edsoo.ru
JIaGoparophas pabota Ne 4. :
/863eb10e

«BnusiHnE cBeTa Ha pocT U
pa3BUTHE YEPEHKOB
KoJeyca»



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

bubauoreka

OK
buotuueckune paxTopnl !
¢ p https://m.edsoo.ru
/863eb348
OKOJIOTUYECKHE
XapaKTEePUCTUKHI
nonyssinun. [IpakTuueckas
. 0.5
pabora Ne 2 «IToxcuér
IJIOTHOCTH ITOMYJISALIAN
Pa3HBIX BUJOB PACTCHUI»
bubanoreka
Coo0riecTBa OpraHM3MOB — [IOK
OHoIIEHO3 https://m.edsoo0.ru
/863eb46a
bubanoreka
OKOJIOTHYECKHUE CUCTEMEI ITOK
(3K0CHCTEMBI) https://m.edsoo.ru
/863eb46a
OcHOBHEBIE IOKA3aTEIN
bubauoreka
SKOCUCTEMBI.
HOK
DKOJIOTMYECKUE TUPAMU/IbI.
CBOHCTBa YKOCUCTEM https://m.eds00.1u
' /863eb5fa

Cyxkueccus

IIpupoHBIE 3KOCUCTEMBI

AHTpPOIIOTr€HHbIE



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

9 3KOCUCTEMBI

bubnuoteka

3 | buocdepa — riaobanbHas 1 LIOK

0 | »kocucrema 3emin https://m.edsoo.ru
/863ebb5e
bubnuoreka

3 | 3akoHOMepHOCTH 1 HOK

1 | cymectBoBanus 6uochepst https://m.edsoo.ru
/863ebd16

3 | YemoseuecTBo B Orochepe 1

2 | 3ewmun
bubnuoteka

3 CocyiiecTBoBaHUE TPUPOIBI 1 [HOK

3 | udenoBevecTBa https://m.edsoo.ru
/863ebale

PesepBHBIii ypOK.
3 | O06o06meHue TeMbl 1
4 | «CooOmecTBa u
IKOJIOTHUECKHAE CUCTEMBD
BIIEE KOJIMYECTB
OBl O CTBO 34 2.5

YACOB I10 ITPOTPAMME



https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e
https://m.edsoo.ru/863eba1e




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET






