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HOACHUTEJBHASA 3AIINCKA

[Ipu pa3paboTke mTporpamMmbl MO OHOJOTHUU TEOPETHUYECKYI0 OCHOBY s
OTIpe/ieNIeHUs] MOAX0A0B K (POPMUPOBAHUIO COJIEPKaHUsI YIEOHOTO MpeaMeTa
«buonorus» coctaBuiaM: KoHuenTyaidbHble nojoxenus @®IrOC COO o
B3aMMOOOYCIIOBJICHHOCTH IEJEH, COAEpKaHMs, pEe3yJlbTaTOB OOydYeHHUA W
TpeOOBaHMIA K YPOBHIO MOATOTOBKU BBIMTYCKHUKOB, MOJIOKEHUST 00 OOIIUX LENIX U
NPUHIHNINAX, XaPAKTEPU3YIOIINX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPEIHETO
obrmero oopazoBanmsi B Poccuiickoit Deaepanni, a Takke TMOJTOKESHHSI O CTICTIH(PUKe
Ouonoruu, e€ 3HAYCHHWM B T[IO3HAHUU OHKUBOM TPUPOJIBI U 0OecledeHUH
CYILIECTBOBAHMS 4YesioBeuecKoro obmiecTBa. COracHO Ha3BaHHBIM MOJIOKEHUSM,
ornpe/erneHbl OCHOBHbIE (DYHKIIMH MPOTPAMMBI IO OHMOJIOTHH U €€ CTPYKTYpa.

[TporpamMma no 6uosioruu Aaé€t NpeacTaBiICHUE O LEsAX, 00 o0uIeil crpaTerun
o0yueHUs1, BOCIIUTaHUsI M pa3BUTHs 00yUarolUXCcsl CpeACTBaMH Y4eOHOTr o IpeiMeTa
«buonorusy, onpenenser 00s13aTeIbHOE MPEIMETHOE COJAEPKAHKUE, ETO CTPYKTYPY,
pacupenesneHue Mo pasfeliaM M TeMaM, PEKOMEHAYEMYIO MOCIIEeI0BATEIbHOCTD
U3y4eHHUsl Y4eOHOTO MaTepuasa ¢ y4€ToM MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX
CBsI3€H, JIOTMKM OOpa30BaTENbHOIO MpOLEcca, BO3PACTHBIX OCOOEHHOCTEN
00yyarommxcs.

B nporpamMmMe no OMOJIOTHH TaK)Ke YUYUTHIBAIOTCA TPEOOBAHUS K IJIAHUPYEMbIM
JUYHOCTHBIM, METANpPEeIMETHBIM M MPEAMETHBIM pe3yJibTaTaM oOOy4YeHUs B
(opMupoBaHun OCHOBHBIX BUJIOB y4eOHO-TI03HaBATEJIbHOM
JESITeIbHOCTH/Y4eOHBIX JIEHCTBUN OOY4YalOIIMXCSl MO OCBOEHUIO COACPKAHMS
OHMOJI0rMYecKOro o0pa3zoBaHusl.

B nporpamme no 6uonoruu (10—11 kmaccel, 6a30BbIi YPOBEHb) peaIn30BaH
MPUHIUI MPEEMCTBEHHOCTH B HU3Y4YEHUM OWOJIOTMM, Onarojaps 4emy B Hel
OPOCMATPUBAETCS HANPAaBICHHOCTb HAa pPa3BUTHE 3HAHWM, CBA3AHHBIX C
(opMupOBaHHEM  E€CTECTBEHHO-HAYyYHOTO MHUPOBO33pEHUS, LEHHOCTHBIX
OpUEHTAlUN JTUYHOCTH, SKOJOTUYECKOTO MBIILIEHUS, PEACTABICHUNA O 310POBOM
oOpasze XKM3HU U OEpPEKHBIM OTHOIIEHUEM K OKpYXKArolled MNPHUPOJHON cpene.
[ToaTOMy Hapsny ¢ M3y4eHHEM OOIIEOMOIIOrMYECKUX TEOPUM, a TAK)KE 3HAHUU O
CTPOEHHUH >KUBBIX CUCTEM Pa3HOr0 PaHIa U CYIIHOCTH OCHOBHBIX IPOTEKAKOLIUX B
HUX TPOILECCOB B MpOrpamMme Mo OMOJOTHH YAEJIECHO BHUMAHHE HCIOJb30BaHUIO
MOJIYYCHHBIX 3HAHUU B MMOBCEIHEBHOM JKU3HU ISl pEUICHUS MPUKIIAIHBIX 33]a4, B
TOM 4YHCle: TPO(YUIAKTUKMA HACIIEICTBEHHBIX 3a00JIEBaHUI 4YellOBEeKa, MEIUKO-
TeHETUYECKOI0 KOHCYJIbTUPOBAHUS, 000CHOBAHHS 3KOJOTHUECKH L1€JIeCO00pa3HOro
MOBEAECHUS B OKPYXKAIOLIECH MTPUPOJHOM Cpelie, aHAIN3A BIWSHUSA XO3MCTBEHHOM
NEATEIbHOCTH YEJIOBEKA Ha COCTOSIHUE MPHUPOJHBIX U UCKYCCTBEHHBIX IKOCHUCTEM.
VYcunenue BHUMaHUS K NPUKIAJAHONW HAIMpPaBIEHHOCTH YYEOHOro mpeaMmera
«buonorush» NpoIMKTOBAHO HEOOXOAMMOCTBIO 00€CTIeUeHHUs YCIOBUH JIsl pEeILICHUS



OJIHOM M3 aKTyaJbHBIX 33/1ay IIKOJBHOIO OMOJIOTMYECKOro 00pa3oBaHus, KOTOpas
npeanosaraer (GOpMHUPOBaHHE y OOYYarOIIMXCs CIHOCOOHOCTH aJalTUPOBATHCS K
MU3MEHEHUAM JUHAMUYHO Pa3BUBAIOLIETOCS COBPEMEHHOTO MUpA.

buonorust Ha ypoBHE cpenHero oOLIEro OOpa30BaHUS 3aHMMAET BaXKHOE
mecto. OHa oOecreunBaeT (OpMUPOBAHUE y OOy4arOLUUXCA MPEACTABICHUN O
Hay4YHOU KapTUHE MHUpA, pacliupseT U 0000IIaeT 3HaHUA O KUBOW IpHUpoAE, €€
OTJINYUTENIBHBIX NPU3HAKAX — YPOBHEBOM OPraHU3AalMM WU DSBOJIOLUH, CO3MAET
yCIOBUSL  JJIA:  IO3HAHUS  3aKOHOB  JKMBOM  IPUPOIBI,  (POopMHpOBaHUS
(YHKIIMOHAJIBHOW TI'PAaMOTHOCTH, HAaBBIKOB 37J0POBOrO0 M 0Oe30macHoro obpasa
KU3HH, IKOJIOTMYECKOr0 MBIIUICHHS], HIEHHOCTHOTO OTHOILIECHUS K dKUBOW MPUPOJIE
U YEIJIOBEKY.

Bonbiioe 3HaueHre OMOJIOTUS UMEET TAKKE JUJISl PELIECHUsS] BOCIIUTATEIbHBIX U
pa3BUBAIOIIMX  337a4 CpEAHEero  oOmiero  o0pa3oBaHUs, COLUAIU3ALMH
oOyuaronuxcs. M3yyenue Ouosiornn oOecreyuBaeT yciaoBus Uil (OpMUPOBaHUS
UHTEIUIEKTYaJbHbIX, KOMMYHUKAIIMOHHBIX W HWH(OPMALMOHHBIX HAaBBIKOB,
ACTETUYECKON KYJIbTYpBl, CIOCOOCTBYET HMHTErpalliyd OMOJOIMUECKHUX 3HAHUH C
MPEACTABICHUSMH U3 IPYTUX YUEOHBIX IPEIMETOB, B YaCTHOCTH, PU3UKHU, XUMUU U
reorpa¢uu. HazpaHHble MONIOKEHUS O MPEAHA3HAYEHUU Yy4E€OHOTO MIperMeTa
«buonorus» cocTaBWIM OCHOBY [UIsl OIpENEICHHUs] IOAXONO0B K OTOOpy H
CTPYKTYPUPOBAHHMIO €r0 COJEP’KAaHMsI, MPEICTABICHHOTO B IPOrpaMMe I10
OMOJIOTHH.

Otb60p copepxkanusa yuyeOHoro mpeamera «buonorus» Ha 0a30BOM ypOBHE
OCYHIECTBJIEH € TMO3MIMI KyJIbTypOCOOOPAa3HOro MOAXOAAd, B COOTBETCTBUHU C
KOTOPBIM OOyYaroluecs: JOJKHbl OCBOMTH 3HAHUS U YMEHUS, 3HAUMMBbIE IS
(GopMupoBaHus o0OmIeld KyJIbTYphl, ONpPEICISAIONINE aJeKBaTHOE IOBEACHUE
YyeJjloBeKa B OKpY’Karolleld MPUPOAHON cpejlie, BOCTpeOOBaHHBIE B MOBCEIHEBHOM
KU3HU U MpaKTUYECKOW AesiteabHOCTH. Oco00e MECTO B 3TOM CHCTEME 3HAHUM
3aHUMAIOT 3JIEMEHTHI COJIEPKaHUs1, KOTOPbIE CIIy>KaT OCHOBOW 1Jisl ((OPMUPOBAHUS
IPEICTABICHUM O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MHpa U
[EHHOCTHBIX  OPUEHTAIUSAX  JIMYHOCTH, CIHOCOOCTBYIOUIMX  T'yMaHHM3alUH
OMOJIOTUYECKOT0 00pa30BaHMUS.

CTpyKkTypupOoBaHUE CcOAEpKaHUd Y4yeOHOro Marepuana B MporpaMMe Mo
OMOJIOTMM OCYILECTBICHO C YYETOM MPHOPUTETHOTO 3HAYEHUs] 3HAHUU 00
OTIMYUTEIBHBIX OCOOEHHOCTSX KUBOM MPHUPOABI, O €€ YPOBHEBOW OpraHHU3allK U
ABOJIIOLIMU. B COOTBETCTBUM C 3TUM B CTPYKType yueOHoro npeameta «buomorus»
BBIJICJICHBI CIIEYIOIINE COJEpKaTeNbHble JIMHUU: «buonorus kak Hayka. Metozpl
HAy4yHOro Mo3HaHus», «KieTka kak Ouonorudeckas cuctemay, «OpraHuszM Kak
Oouonoruueckas cuctema», «Cucrtema 1 MHOroo0pasue OpraHu4ecKoro Mupay,
«OBOJIOLUS KUBOU NPUPOJIBD, « IKOCHUCTEMBI U MPUCYIIHE UM 3aKOHOMEPHOCTHY.



Llens m3yuenuss ydyeOHoro mpenmera «buomorus» Ha 0a30BOM ypoBHE —
OBJIaJiecHHe  OOyYarOUIMMUCS  3HAHUAMH O  CTPYKTYpHO-(GYHKUIHMOHATHHOU
OpraHu3allMi >KUBBIX CHCTEM pa3HOrO0 paHra U MNPUOOpETeHHE YMEHHU
UCIIOJIb30BaTh ATH 3HAHMS JJISI TPAMOTHBIX JEHCTBUA B OTHOIIEHUH OOBEKTOB
YKUBOU MPUPOABI U PEUICHUS PA3JIMYHBIX )KU3HEHHBIX MPOOJIEM.

JocTtuxenue 1enu uzydeHus ydeOHoro mnpenmera «buonorus» Ha 0azoBom
YpOBHE 00ECIIEUNBACTCS PEIICHUEM CIEAYIONINX 3a/1a4:

OCBOCHHME OOYYaIOIIMMHCS CUCTEMbl 3HAHUW O OMOJIOTHYECKHX TEOPHSX,
YUEHHUSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBUIIax, CIyKalllUX OCHOBOM
Uit OPMHUPOBAHUS TIPEACTABICHUA O E€CTECTBEHHO-HAYYHOW KapTHHE MHPA, O
METOJIaX HAy4YHOTO MO3HAHUS, CTPOCHUU, MHOTOOOPa3H U OCOOCHHOCTSIX >KMBBIX
CHUCTEM Pa3HOT0 YPOBHS OpraHU3allMU, BBIJAIOIIMXCS OTKPBITUSX U COBPEMEHHBIX
UCCJIEIOBAHUSX B OMOJIOTHH;

dbopmupoBaHue y OOYYAIOMIMXCS TMO3HABATEIbHBIX, WHTEIUICKTYaJIbHBIX U
TBOPUECKUX CIOCOOHOCTEW B MPOIECCE aHalu3a JIaHHBIX O MyTSX pPa3BUTUS B
OMOJIOTUU HAy4YHBIX B3IJISJ0B, UJACH W TMOJXOJ0B K H3YUYEHUIO KUBBIX CHUCTEM
Pa3HOr0 YPOBHS OpraHU3aluu;

CTAaHOBJICHHE Yy oOydJaromuxcsi oOmmeld KylabTyphl, (QYHKIIMOHAIBHOU
IPAaMOTHOCTH, Pa3BUTHE YMEHUN OOBSCHATHh U OILICHUBATH SIBICHUSI OKPYKAIOIIETO
MUpa >KMBOM NPUPOJIbI HA OCHOBAHUY 3HAHUU U OTIBITA, TOJTYYEHHBIX PH NU3yUYECHHUH
OnoJoruy;

dbopmupoBaHUe Yy OOydYarOUIUMXCS YMEHUW WJUIIOCTPUPOBATh 3HAUYCHHUE
OMOJIOTUYECKUX 3HAHWM B TMPAKTHUYECKOW JEATEIbHOCTH 4YeJIOBEKa, pPa3BUTHUU
COBPEMEHHBIX MEAUITMHCKUX TEXHOJIOTUH U arpoOOMOTEXHOJIOTU;

BOCIHUTaHUE YOEXKIEHHOCTH B BO3MOXKHOCTH TMO3HAHUSI YEJIIOBEKOM KUBOU
MPUPOJIbI, HEOOXOIUMOCTH OEPEKHOTO OTHOILIECHUS K HEM, COOTIOICHUS] ATUYECKHUX
HOPM TP MPOBEJACHUU OMOJIOTUYECKUX UCCIICIOBAHUM;

OCO3HAHUE IIEHHOCTH OWOJOTUYECKUX 3HAHWU JUIsl TOBBIIIECHUS YPOBHS
AKOJIOTUYECKOHN KYIbTYpBbI, 1151 (POPMUPOBAHUS HAYYHOT'O MUPOBO33PEHUS;

MIPUMEHEHHUE MMPUOOPETEHHBIX 3HAHUN 1 YMECHHI B TIOBCETHEBHOM KU3HM IS
OLICHKH MOCJIEACTBUM CBOEH JIEITEILHOCTH 10 OTHOLICHUIO K OKPYXKAIOLIEU Cpee,
COOCTBEHHOMY 3/I0POBBIO, OOOCHOBAaHHME M COOJIOJEHUE Mep MPOPUIAKTUKA
3a001eBaHUM.

B cucreme cpennero oOmiero obOpasoBanusi «buosorus», uzydaemass Ha
0a30BOM YpOBHE, SBJISETCS OOS3aTENbHBIM YYEOHBIM TPEIMETOM, BXOJISIIAM B
COCTaB MpeaMeTHOM 00macTu « EcTecTBeHHO-HAYYHBIE TPEMETHDY.

s u3yuenus: 6uoyioruy Ha 0a30BOM YpOBHE CpeHEro o0Iiero oopasoBaHus
otrBoauTcs 68 yacos: B 10 kinacce — 34 yaca (1 gac B Hezenmo), B 11 kinacce — 34 yaca
(1 yac B HeneIO).



COILEPKAHUE OBYUYEHUASA
10 KJIACC

Tema 1. buoJiorusi kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTHH ¢ OOIIECTBEHHBIMU, TEXHUYECKUMH U
APYTUMH €CTECTBEHHBIMH HayKamHu, (uiiocodueit, STUKOM, 3CTETUKON U MPaBOM.
Ponb Ouonoruu B hopMHUpOBAHUN COBPEMEHHOM HayYHOM KapTUHBI Mupa. Cuctema
OMOJIOTUYECKHUX HAYK.

MeTobl TO3HAHUS KUBOM TPUPOABI (HAOIIOIEHUE, SKCIIEPUMEHT, ONMCAHNE,
U3MEpeHue, KiIacCupUKalMs, MOJAETUPOBaHUE, CTaTUCTHYEeCcKas o0paboTka
JTAHHBIX).

JlemoHncTpanum:

[Toptpetsr: Y. lapBun, I'. Menaens, H. K. Konbros, [Ix. Yorcon u @. Kpuk.

Tabnuibl 1 cxeMbl: «MeTo bl TO3HAHUS )KUBOU TTPUPOIBD».

JlabGopaTopHble M MpaKkTH4YecKHe padoThI:

[Ipaktuueckass pabora Ne 1. «lcmonb3oBaHue pa3IMUHBIX METOIOB IpHU
M3Y4YEHUHN OMOJOTUYECKUX OOBEKTOBY.

Tema 2. )KuBble cucTeMbl M UX OPraHU3ALMSI.

Kusble cuctembl (OMOCUCTEMBI) KaK MPEeAMET U3ydeHus: ouosoruu. OTianune
KUBBIX CUCTEM OT HEOPTaHUYECKON MTPUPO/IBI.

CpoiicTBa OMOCHCTEM M UX pa3HOOOpa3ue. YpOBHU OpraHU3alui OMOCUCTEM:
MOJICKYJISIDHBIM, KIJIETOYHBIM, TKAHEBBIA, OPTaHU3MEHHBIM, MOMYJSIUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTE0IIeHOTHYECKUHT ), OnoCcepHBI.

JlemoHcTpanum:

Tabmuibl u cxembl: «OCHOBHBIC MPU3HAKU KUZHW», « YPOBHU OpPTaHU3AIUU
KUBOU MPUPOABD.

O6opynoBanue: moaesb Mojekyisl JJHK.

Tema 3. Xumudeckuii cOCTaB U CTPOEHHE KJIETKH.

XUMHAYECKUM COCTaB KIIETKH. XHUMHUUYECKHUE DIIEMEHTBI: MAKPOAJIEMEHTHI,
MUKpPO3JIEMEHTHI. BoJla 1 MUHEpaIbHbIE BEIIECTBA.

OyHKIMM BOALI M MHUHEpAJbHBIX BelecTB B kieTke. [lognepskanue
OCMOTHUYECKOT0 OanaHca.

benku. CoctaB u ctpoeHre O€TKOB. AMHUHOKHCIOTHI — MOHOMEPHI OEIIKOB.
HezaMeHnmble 1 3aMEHUMbIE aMUHOKHUCIOTHI. AMUHOKUCIOTHBIA COCTaB. Y pPOBHU
CTPYKTYpbl O€ITKOBOM MOJIEKYJIbl (TIEpBUYHAs, BTOpPUYHAs, TpETUYHAS W
YeTBEPTUYHASL CTPYKTypa). XHMHUYECKHME CBOMCTBa OenkoB. buonornueckue
GyHKIHUU OENKOB.



depmeHThI — Onosiornueckue katanu3atopsl. CTpoeHue hepMeHTa: aKTUBHBIN
HeHTp, cyocrpatHas cnenuduyHocth. Kodepmentsl. Butamunbl. OTinuuns
(hepMEHTOB OT HEOPTraHUYECKUX KATaIU3aTOPOB.

VYrieBopl: MOHOCaxapu/ibl (TJII0K03a, pubo3a U Ae30KCupru003a), Aucaxapubl
(caxapo3a, IlakTo3a) W TOJMCaxapuibl (Kpaxmall, TJMKOTEH, [EeJUII0JI03a).
buonoruueckue GyHKIUN YTI€BOJOB.

Jlununer:  Tpuraunepuasl, Qochomunuasl, crepounbl. [uapodumsHO-
ruapodoOHble  cBoicTBA. buomormueckwe (yHkuu gunuaoB. CpaBHEHUE
yIIEBOAOB, OEIKOB U JIMMHUIOB KaK HCTOYHUKOB YHEPTUU.

HykneunoBsie kucnotrel: JIHK u PHK. Hykneotuast — MoHOMEpHI
HyKJIenHOBBIX KUCIOT. Ctpoenue u ¢pynkuuu JJHK. Ctpoenne u ¢pynknuun PHK.
Bunet PHK. AT®: ctpoenue u pyHKITUN.

[{uTosiorus — Hayka o kieTke. KiletouHnas Teopusi — mpuMep B3aUMOICHMCTBUS
ujen v (pakToB B HAYYHOM MO3HAHUU. MeTObl U3yUEeHUS KIIETKHU.

Krnerka kak niesoctHas xkuBas cucrema. OO0I1ue npu3Haky KJIETOK: 3aMKHYTast
HapyxHass MmemOpana, moiekynbl JIHK kak renermueckuil ammapar, cucrema
CUHTE3a OelKa.

Tumnbel KJIETOK: JyKapuOTHYECKass W mnpokapuotuueckas. OcoOEHHOCTH
CTpO€HHUs MpokapuoTuueckon kietku. Kierouynas crenka Oakrepuit. CTpoeHue
AYKapUOTUYECKOW KIETKA. OCHOBHBIE OTJIMYUSI PACTUTEIBbHOW, >KUBOTHOM H
IrpUOHOM KJIETKHU.

[ToBEepXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOUHAsI CTEHKA, TJIMKOKAJIUKC, UX
¢ynkuuu. [nazmarnueckas meMOpana, e€ cBolicTBa U pyHKkuuu. [{uTomnasma u eé
opranounbl. OnHomeMOpaHHbie opraHouabl kietku: JIIC, ammapat [ombmxw,
nu3ocoMbl. [loyaBTOHOMHBIE OPraHOWAbl KJIETKH: MUTOXOHJAPWUH, TUIACTHUBL.
[Tpoucxoxaenre MUTOXOHIpUNA u Miactun. Buasl mmactun. HememOpanHbIe
OpTraHoOWJbl KJIETKU: PUOOCOMBI, KJIETOYHBIM IEHTP, LEHTPUOJIU, PECHUYKH,
KryTUKUA. OYHKIIMU OPraHOUOB KJIETKU. BKiiroueHus.

Anpo — perynaropHsiid 1eHTp KieTku. CTpoeHue siapa: siaepHas 000J0uKa,
KapHOoIlIa3Ma, XpOMAaTHH, AJIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIIECTB B KJIETKE.

JlemoHcTpanum:

[Toptpetsl: A. JleBenryk, P. I'yk, T. IlIBann, M. Illneiinen, P. Bupxos, JIx.
Yorcon, ®@. Kpuk, M. Yunkusnc, P. ®panknun, K. M. bap.

Hunarpammsl: «PacnpeneneHne XMuMHYECKUX JIEMEHTOB B HEKUBOM IIPUPOIEY,
«PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B dKUBOUW TPUPOAE».

Tabnuiel u cxembl: «llepuogmdeckas TabnuIa XUMUUYECKUX JJIEMEHTOBY,
«CTpoeHne MOJIEKYJIbI BOJIbIY, «bruocunTes 6enkay, « CTpoeHre MOJIEKYJIbl OelIKay,
«Ctpoenue pepmenta», «Hyknennossie kuciotel. JJHK», «Ctpoenne MonexyIbl



AT®», «CtpoeHue 3yKapHOTUYECKON KIETKW», «CTpOEHHUE KUBOTHOU KIETKW»,
«CTpoeHHE pACTUTENBHOM KIETKN», «CTpPOEHHE NPOKAPUOTHYECKON KIIETKHY,
«CtpoeHue siipa KIETKN», « Y TIEBOAb», «JIumumapn.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, OOOpyAOBaHHE [JIsi MPOBEICHUS
HAOJIOICHUM, W3MEPEeHHI, SKCIEPUMEHTOB, MHKpPOIpEnaparbl pPacTUTENbHbIX,
KUBOTHBIX ¥ OAKTEPHAILHBIX KJIETOK.

JlabopaTopHble U MPaKTH4YeCKHe padoThI:

JlabopatopHas pabora Ne 1. «M3yueHue KaTaIUTUYECKOW aKTUBHOCTU
(dbepMeHTOB (Ha MpUMEpPE aMHJIa3bl WU KaTanas3bl)y.

JlabopatopHas pabora Ne 2. «M3yueHue CTpoeHHs KIETOK pacTeHH,
KUBOTHBIX U OakTepHil MOJI MUKPOCKOIIOM Ha TOTOBBIX MHUKpONpEnaparax M HX
ONKCAHUE.

Tema 4. )KuznenesiTe IbHOCTb KJIETKH.

OOMeH BellecTB, Wi MeTaboau3M. AccUMIIISIIUS (TJIaCTUYECKUNH 0OMEH) U
JTUCCUMUJISIIUSL (SHEPreTUUEeCKil OOMEH) — JBE CTOPOHBI €IWHOTO MpoIlecca
Merabosiu3ma. Pojib 3aKOHOB COXpAaHEHHs BEIIECTB M SHEPIHMM B MOHUMAHHUH
MeTaboJIu3Ma.

Tunsl oOMeHa BemiecTB: aBTOTpOoQHBIN U rerepoTpodHbIil. Poibs pepMeHTOoB B
oOMeHe BEIIECTB U MPEBPAIICHNN YHEPTUH B KIIETKE.

®ortocunre3. CpetoBass M TeMHoOBass (¢a3pl (QorocuHre3a. Peakiuu
dboTocunTeza. DPdhekTuBHOCTh (OTOCHHTE3a. 3HAUCHUE (DOTOCUHTE3A ISl KU3HU
Ha 3emiie. BnusHue ycioBuil cpeasl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIIICHUS €TI0
IPOJIYKTUBHOCTHU Y KYyJIbTYPHBIX PACTEHUM.

XeMOCHHTE3. XEMOCUHTE3UPYIOIe OakTepuu. 3HaUeHUE XEMOCHHTe3a st
KU3HU Ha 3eMIie.

OHepreTudeckuii oOMeH B KieTKe. PaciueniieHue BeIiecTB, BbLIACJICHHE U
AKKyMYJMPOBaHUE SHEPTHH B KJIETKE. DTalbl SHEPreTuYecKoro oomena. ['nukonus.
bpoxenne u ero Buabl. KuciopoaHOe OKUCIEHUE, WM KIETOYHOE JbIXaHHE.
OxucnurensHoe GochopunrpoBanre. IPPEKTUBHOCTh IHEPTETUUECKOTO OOMEHA.

Peakuun wmatpuuyHoro cumHTe3a. [‘eHermueckas wuHbopmamms u JHK.
Peanuzanus renernyeckod WHpOpMaNMM B KIETKe. [ €HETHMUECKUl KOJI U €ro
cBoiicTBa. Tpanckpunuus — marpuunblii cunte3 PHK. Tpancnauus — OuocunTes
Oenka. Ortanbl TpaHciasuuu. KoaupoBanue amuHOKHCIOT. Ponp pubocom B
OonocuHTe3e OenKa.

Hexknerounsie ¢hopmbl xu3Hu — BUpychl. Uctopus oTkpeitus Bupycos (/1. U.
NBanoBckuit). OCOOCHHOCTH CTPOCHUS W SKU3HEHHOTO IIMKJIa BHUPYCOB.
baktepuodaru. bonesHu pacTeHUi, >XUBOTHBIX M 4YEJOBEKa, BHI3bIBAEMBIC
Bupycamu. Bupyc ummyHnonedunmra yenoseka (BUY) — Bo3oyautens CIIM/a.



OOparHast ~ TpaHCKpuWIIIUsS, peBepraza W uHTerpaza. lIpodunaktrka
pacnpocTpaHeHusl BUPYCHBIX 3a00JI€BaHUIA.

JlemoHcTpanum:

[Toptpetsr: H. K. Konsnos, /1. . UBanosckui, K. A. Tumupsses.

Tabmuubl 1 cxembl: «Tumbl nuTanus», «Meraboauzmy, «MUTOXOHAPUSY,
«JHepreTuyeckuit oOMeH», «Xioporact», «®Dorocunre3», «Ctpoenune JJHK»,
«Ctpoenue n QyHKIIMOHUPOBAHUE TeHay, «CuHTe3 Oenkay, «[ eHeTHIecKuil Koy,
«Bupyco», «bakrepuodarn», «Ctpoenre u >xu3HeHHbINM 1ukin Bupyca CIIM/la,
Oakrepuodaray, «Pemmkarus JTHK».

Oo6opynoBanue: mojenu-anrumkanuu «Yapoenne JHK u Tpanckpumnimsy»,
«buocunres 6enka», «CTpoeHune KIeTKn», Moaeib cTpykTypsl JTHK.

Tema 5. Pa3MHOkeHUE M NHANBHUAYAJIbHOE Pa3BUTHE OPraHNU3MOB.

KileTouHbIil 1IUKII, WU KU3HEHHBIM MUK KiIeTku. WHTepdasza u MUTO3.
[Ipomeccsl, mpoTekaromue B uHTepdaze. Permmkanus — peakiuss MaTpUYHOTO
cunteza JIHK. Crpoenune xpomocoM. XpOMOCOMHBIA Ha0Op — KapUOTHIIL.
JIunmonaHeli W TalUIOMAHBIM ~ XpOMOCOMHBIE ~ HAOOphl.  XpOMATHIBI.
[{utonmornyeckue OCHOBBI Pa3MHOXKEHUS U  HUHAUBUIYAJIBHOTO  Pa3BUTHS
OpraHU3MOB.

Henenne knetkn — muto3. Cragun murtosa. [Ipoueccel, mpoucxoasume Ha
Pa3HBIX CTAIUSIX MUTO3a. BHOTOTHYECKN CMBICTT MUTO3A.

[Iporpammupyemas rubenb KIETKH — alonTo3.

®opMbI pa3MHOKEHHSI OPraHU3MOB: Oecrioynioe U nosoBoe. Buipl 6ecnonaoro
Pa3MHOXXEHUSA: JIeJICHHE HAABOE, TIOYKOBAaHME OJHO- W MHOTOKJIETOYHBIX,
criopooOpa3zoBaHue, BEreTaTUBHOE pa3MHOkKeHHE. VICKycCTBEHHOE KIIOHHMPOBAHUE
OpraHu3MOB, €0 3HAYECHHE JJIs CEJICKIUU.

[TonoBoe pa3MHOXKEHHE, €r0 OTIIMYUSA OT OECIOJIOTO.

Meito3. Cranun meito3a. IIpomeccsl, MpoOUCXOO[IIME HA CTaIUsIX MeEo3a.
IToBenenne xpomocoM B wmenose. Kpoccunrosep. buonornueckuii cmbicin u
3Ha4YeHUE MeNo3a.

['amerorenes — mnporecc o0Opa3oBaHUS TMOJOBBIX KIETOK Yy >KUBOTHBIX.
[TonoBeie kene3bl: CEMEHHUKM U sIMYHUKH. OOpa3oBaHUE U Pa3BUTHE TMOJOBBIX
KJIETOK — rameT (CHepMaro30u[, SWLEKIeTKa) — CIIEPMAaTOr€HEe3 W OBOICHE3.
OCOOEHHOCTH CTPOCHUS SIMIIEKJIETOK U CHepMaTto3ousoB. OII0I0TBOPEHHE.
[TapTenorenes.

NunuBunyanbHoe pa3BuUTHE (OHTOreHE3). OMOpPHOHAIBLHOE Pa3BHUTHE
(amOpuorenes). Drtanbl SMOPHOHATILHOTO Pa3BUTHS Y TO3BOHOYHBIX >KUBOTHBIX:
npo0sieHue, racTpyisius, opranorere3. IloctamOpuoHanbHOE pa3BUTHE. THUIIBI
NOCTA3MOPUOHAIBHOTO Pa3BUTHSL: MpAMOE, HenpsiMoe (JIMYMHOYHOE). BiusHue



Cpenbl Ha pa3BUTHE OPTaHU3MOB, (HaKTOPBI, CIIOCOOHBIE BBHI3BIBATH BPOKIEHHBIC
YpOJICTBA.

Poct u pa3zButue pacrenuii. OHTOreHe3 BETKOBOI'O PACTEHUS: CTPOCHUE
CEMEHU, CTA/INU PA3BUTHSL.

JleMoHCTpauM:

Tabmumpt 1 cxembl: «@DOpMBI Pa3MHOKEHHS OPraHU3MOBY, «JlBoiHOE
OIUIOJIOTBOPEHUE Y [IBETKOBBIX pacTeHUi», «BereratTuBHOE pa3sMHOXKECHUE
pacteHui», «Jlenenue kietku Oaxktepuity, «CTpoeHHE TMOJOBBIX KIETOKY,
«Ctpoenue xpomocoMbl», «Kietounsli nukny, «Pemmmkanus JJHK», «Mutos»,
«Meinoszy», «IIpsmoe u HenpsiMoe pa3BuTHE», «['aMeToreHe3 y MIEKONUTAIOIINX U
4yenoBekay, «OCHOBHBIE CTAJIMH OHTOT€HE3A.

O0opynoBanue: MUKPOCKOII, MUKpONpenapaThbl «CrniepMaTo30H /161
MJICKOITUTAIOIIETOY, «SUIEKIETKa MIIEKOMUTAIOMETO», «KapruoKnHe3 B KIIETKax
KOpEUIKa JIyKa», MarHuTHAas MOJEJb-allUINKauus «/leneHue KIeTKW», MOJEINb
JIHK, monenb MeTada3zHOM XPOMOCOMBI.

JlabopaTopHble U MPAKTHYECKHE PA0OTHI:

JlaGopaTopHass pabota Ne 3. «HaOmromenwe MmTO3a B KJIETKaX KOHYHKA
KOpPEIIIKA JIyKa Ha TOTOBBIX MUKPOMIpPENapaTaxy.

JlaGoparopuas pabota Ne 4. «M3ydeHue CTpPOCHHUSI TMOJOBBIX KJIETOK Ha
TOTOBBIX MHKpOMpenapaTax.

Tema 6. HacjieqcTBEHHOCTh U H3MEHYMBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeTUKU. Mictopus pa3BuTus reHeTUKUA. Ponbs nuTonoruu
U OMOpPUOJIOTUM B CTAaHOBJICHMM Te€HETUKHU. BKiaa poccHilCKUX M 3apyOeiHBIX
y4€HBIX B pa3BUTUE TEHETHKU. MeEToapl TeHEeTUKH (TUOpPUI0JIOTHYECKHH,
LUTOTEHETUYECKHUI, MOJIEKYJIsIpHO-TeHEeTH4YeCKni). (OCHOBHBIE T'€HETHUYECKHE
noHsTuA. [ 'eHeTnYecKas CUMBOJIMKA, UCTIOJIb3yEeMasi B CXEMaxX CKPEIIMBaHUM.

3aKOHOMEpPHOCTH HAcJIeI0BaHUsl MPU3HAKOB, YCTAaHOBIIEHHbIE . Menaenem.
MoHoruOpuiHOe CKpeIlMBaHWEe. 3aKOH €IMHOOOpa3usi THOPHUIOB IEPBOTO
nokojeHus. [IpaBuino qoMuHUpOBaHMs. 3aKOH pacIIECIICHUs] TPU3HAKOB. [ unore3a
YUCTOTHI raMeT. [1oHOe 1 HeMnmoJIHOe TOMUHUPOBAHUE.

JuruOpugHoe  cKpellMBaHWe. 3aKOH  HE3aBUCUMOTO  HACJIeI0BaHUS
NMpu3HaKkoB.  lluToreHeTMyeckre  OCHOBBI ~ JAUTHOPUIHOTO  CKpEIIUBAHMUS.
AHanu3upymoluiee ckpemmBanue. Fcnonap30Banne aHAIM3UPYIOIIETO CKPENMBAHUS
JUISL OTIpEIeSICHUsI TeHOTUITa OCOOU.

CuerieHHOE HaclieoBaHue nMpru3HaKoB. Pabota T. MopraHa 1o crierjieHHOMY
HACJIEJOBAaHUIO T€HOB. HapyleHre cuenieHusi FeHOB B PE3YJIbTaTe KPOCCUHIOBEPA.

XpOMOCOMHasl TEOpHS HACIEICTBEHHOCTH. [ €eHETHUECKHE KapThI.



['enetuka mosia. XpoMOCOMHOE ONpeAesieHUE Mojia. AyTOCOMBI U TMOJIOBBIC
XpOMOCOMBI. ['OoMOramMeTrHble M TreTeporameTHble opraHu3Mbl. HacnmenoBaHue
IIPU3HAKOB, CLETICHHBIX C ITOJIOM.

N3meHunBOCTh. BUIbI N3MEHYMBOCTH: HEHACIIEACTBEHHAS U HACTIEACTBCHHAS.
Ponp  cpempl B HEHAcNEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEPUCTHUKA
MOAN(UKAIIMOHHON N3MEHYMBOCTH. BapuarmoHHBIN psT U BapHAIIMOHHAS] KPUBasl.
Hopma peakuuu mpusHaka. KoJIM4eCTBEHHBIE M KAYECTBEHHBIE IPU3HAKU U UX
HOopMa peakiud. CBoiicTBa MOIU(DUKAITMOHHOW U3MEHUYUBOCTH.

HacnencrBeHHasi, WM TEHOTUNUYECKas, M3MEHYMBOCTh. KoMOMHaTHBHas
U3MEHYMBOCTh. Melo3 W TOJIOBOM TIpPOIleCC — OCHOBA KOMOWHATUBHOM
M3MEHYMBOCTH. MyTalimoHHass U3MEHIMBOCTh. Kimaccudukarms MyTaIuii: reHHbIE,
XpOMOCOMHBIE, TeHOMHBIE. YacToTa U MPUYMHBI MyTaluii. MyTareHHsie (GaKkTOpHbI.
3aKOH rOMOJIOTMYECKUX PSIAOB B HacieACTBeHHOM n3MeHunBoct H. . BaBuiosa.

BresnepHas HacIeACTBEHHOCTh U U3MEHYUBOCTb.

['enernka uyenoBeka. Kapuotun uenoBeka. OCHOBHBIE METONBI T€HETHUKHU
YeJIOBEKa: TCHECAIOTHICCKIM, OJIM3HEI[OBBIM, IIMTOTCHETHYCCKHM, OMOXMMHYCCKUM,
MOJIEKYJISIPHO-TE€HETUYECKUM. CoBpemeHHOE ONIPEIEIICHUE TEHOTHIIA:
IIOJJHOT€EHOMHOE CEKBEHUPOBAHUE, F€HOTUIIMPOBAHUE, B TOM YHUCIIE C IOMOIIBIO
[M[[P-ananu3a. HacnencrBeHHble 3a0o0JieBaHUsI YeEJIOBEKAa: TEeHHbIE OO0JE3HHU,
00JIe3HU C HACIEICTBEHHON MPEapacloioKeHHOCThI0, XPOMOCOMHBIE OOJIE3HHU.
Comarnueckne W reHepaTuBHble MyTanuud. CTBONOBbBIE KIETKU. [IpuHIUIBI
3I0pOBOr0 00pa3a >KW3HH, JUATHOCTUKU, MPOPUIAKTUKHI U JICUCHHS TEHETHYECKUX
Oone3Heil. MeauKo-reHeTUYecKoe KOHCYJIbTUPOBaHUE. 3HAYCHUE MEIUIIMHCKOM
T€HETUKH B TIPEAOTBPAIICHUH U JICUCHUHN TeHETUYECKUX 3a00JI€BaHUI YEJIOBEKA.

JlemoHcTpanum:

[Toptpetsl: I'. Menaens, T. Mopran, I'. ne @pus, C. C. YerBepukos, H. B.
Tumodees-Pecosckuii, H. . BaBunos.

Tabnuiel u cxembl: «K MOHOTHOPUIHOE CKPEITMBAHUE U €T0 IUTOTeHEeTUYeCKast
OCHOBAaY, «3aKOH PacUIEIUICHUS U €0 HUTOI€HETUYECKasi OCHOBA», «3aKOH YHUCTOTHI
rameT», «Iurubpunnoe ckpemubanue, «llutomoruueckre OCHOBBI JUTHOPUIHOTO
CKpelmnBaHus®», «Menosy, «B3anmMoaencTBue ajuielibHbIX T€HOBY, «[ eHeTnueckue
KapThl PaCTCHUM, KUBOTHBIX U YEJIOBEKa», «['eHeTuka mosa», «3aKOHOMEPHOCTH
HACJICIOBAHMUS, CIEIJICHHOrO C MojoM», «Kapuotumbl 4enoBeka M >KMBOTHBIX,
«Bunel m3menuuBocTH», «MonudukanuonHas U3MEHYUBOCTHY, «HacnemoBanme
pesyc-baktopay, «I'eHeTuka rpymnm KpoBu», « MyTallmoHHasi ”3MEHUYHUBOCTH.

O6opynoBaHue: MOJETU-ANIIIUKAIUU  «MOHOTHOPUIHOE CKpEIIUBaHUEY,
«Hemonmunoe nmomunupoBaHue», «JluruOpuanoe ckpemuBanue», «llepekpéct
XPOMOCOM», MUKPOCKOIT U MUKpompenapaT «Jpo3odunay (Hopma, MyTaiuu GopMbI
KPBUTbEB M OKPACKU TeJa), repoapuii «['opox moceBHOM».



JlabopaTopHblie U MPaKTH4YeCKHe padoThI:

JlabopaTtopuas padota Ne 5. «M3yueHnue pe3yiabTaTOB MOHOTHOPUIAHOTO W
AUTUOPUTHOTO CKPEIIUBAHUS Y IPO30(HIIBI Ha TOTOBBIX MUKpPOTIPENIapaTax.

JlabopaTtopHas paborta Ne 6. «3ydyenune MmoaudukamoHHON U3MEHUYUBOCTH,
MOCTPOEHUE BAPUAIIMOHHOTO Psifia U BAPUALIMOHHON KPUBOI.

JlabopaTtopHas pabora Ne 7. «AHanu3 mMyTanuil y Ipo30(puibl Ha TOTOBBIX
MUKpOTIpenaparax».

[Tpaktiueckass padota Ne 2. «CocTtaBieHMEe M aHAJIU3 POJOCIOBHBIX
YEJIOBEKa.

Tema 7. Cennexunsi opranuzMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenexuusi Kak HayKa M TMPOLIECC. 3apOXKACHUE CENEKIMH U JTOMECTHKAIHS.
Yuenne H. Y. BaBunosa o neHTpax mIporCX0KIEHUS © MHOTO00pa3usi KyJIbTYPHBIX
pactenuii. LleHTpbl IpOUCXOXKAEHHSI JOMAIIHUX )KUBOTHBIX. COpT, HOpPO/Ia, ITAMM.

CoBpeMeHHbIE METO/IbI CeeKIMU. MaccoBbIil 1 UHAUBUAYaIbHBIA OTOOPHI B

CEJIEKIIMM pacTeHUi U XKUBOTHBIX. OleHKa 3KcTepbepa. bimskopoacTBeHHOE
cKkpenuBanue — UHOpuauHT. Yncrtas nuaus. CKpeluMBaHUE YUCTHIX JTMHUH.
['eteposuc, wim rubpugnas cuina. HepoacTBeHHOE CKpeIIMBaHUE — ayTOPHIMHT.
Otnanénnas rubpuanszamys u e€ ycnexu. ICKycCTBEHHBIN MyTareHes3 U MoJydYeHne
HOJUIUIONI0B. JJOCTHIKEHUS CeJIEKIIMU PACTEHUH, d)KUBOTHBIX U MUKPOOPTaHU3MOB.
buoTtexHonorus kak oTpacib MPOU3BOJACTBA. ['€HHas WHXKeHepus. OTarbl
co3ganuss pexomOuHanTHOM JIHK w Tpancrenneix opranusmoB. Kiierounas
umxeHepus. Kiertounsie KynbTypbl. MUKPOKIOHAIEHOE Pa3MHOXKEHHE PACTEHUH.
KnonnpoBaHue BBICOKOTIPOTYKTUBHBIX CEIbCKOXO3SIMICTBEHHBIX ~OpPTaHU3MOB.

Okosornueckue W othueckue  mpobiembl. MO —  reHeTuuecku
MOJIU(PUITUPOBAHHBIE OPTAaHU3MBI.
JemoHcTpanuu:

[Toptpersr: H. 1. Basunos, . B. Muuypun, I'. JI. Kapneuenko, M. @.
HBanos.

Tabmuubr u cxembl: kapta «lleHTpBl TPOUCXOXKIEHUS W MHOrooOpasus
KYJBTYPHBIX pacTeHui», «llopoasl foMalHUX XKUBOTHBIX», «CopTa KyJbTYPHBIX
pactenuity, «Otnanénnas rudpuanzanus», «Padbotsl akagemuka M. @. liBaHoBay,
«Ilomumnounus», «OO0BEKTHI OuoTeXHONOTUUY», «KJIeTouHble KYJIBTYphl U
KJIOHUpOBaHUE», «KOHCTpyUpOBaHUE U NTEPEHOC TEHOB, XPOMOCOM.

O6opynoBaHue: MyJISIKH TUIOJ0B U KOPHEIIIOIOB AUKUX (OPM U KYJIbTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbcKOX03UCTBEHHBIE PACTCHUS.

JlaGopaTopHblie U MPAKTHYECKHE PAOOTHI:

Oxckypeusi «OCHOBHBIE METOJbI M JIOCTHKEHHS CEJIEKIIMU pPAacTeHUU U
KUBOTHBIX (HA CEJIEKIIMOHHYIO CTaHIMIO, TUNIEMEHHYIO (epmy,



COPTOUCIIBITATEIbHBIA  y4aCTOK, B TEIUIMYHOE XO34KWCTBO, J1IAOOPATOPUIO
arpOyHMBEPCHUTETA WM HAYYHOTO LIEHTPA)».

11 KJIACC

Tema 1. DBoIIOHOHHAA OHOJIOT HS.

[Ipennochulku BO3HUKHOBEHUS SBOJIIOIMOHHON TEOPHUH. OBOJIIOLMOHHAS
Teopust U €€ MecTo B Ouosioruu. BiusiHUE 3BOJIOIMOHHON TEOPUU HA pa3BUTHE
OMOJIOTHH U APYTUX HAYK.

CBuzerenscTtBa 3BOoMOUMU. [laneoHToNIOrMUECKUE: MOCIEA0BATEIBHOCTD
MOSIBJICHUS BHJIOB B TMaJCOHTOJOTHYECKOW JIETONHCH, NEepeXoaHble (HOPMBEIL.
buoreorpaduyeckue: cxocTBO U paznuuue ¢payH U GIop MaTepuKOB U OCTPOBOB.

OMOpHONOrHYecKre: CXOACTBA W pasziuuusg HMOPHUOHOB pa3HBIX BUJOB
N03BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKHAE: TOMOJIOTHMYHBIE, AHAJIOTMYHBIE,
PYIMMEHTApHBIE OpPraHbl, aTaBU3Mbl. MOJEKYJIAPHO-OMOXUMHUYECKUE: CXOJCTBO
MEXaHU3MOB HACJIEJICTBEHHOCTH U OCHOBHBIX META0OJMYECKUX IyTEeHd y BCEX
OpraHU3MOB.

OpomonnoHHas Tteopus Y. Jlapeuna. IIpennoceulkM  BO3HMKHOBEHUS
JapBUHU3MA. J[BMOKyIIME CHJIBI 3BOJIOUMU BUAOB 1O JlapBuHy (M30BITOYHOE
Pa3MHOXEHHUE MPU OIPAHUYEHHOCTH PECYPCOB, HEOMNpeaeiaEHHas W3MEHUYUBOCTD,
0opb0a 3a CyIlIeCTBOBAaHKE, €CTECTBEHHBIN OTOOD).

Cunrernueckas Teopus 3Bosonuu (CTI) u e€ 0OCHOBHbBIE MOJIOKEHUS.

Muxkpossosrorus. [lomynsanus kak eMHUNA BUAA U 3BOJIOLNN.

JBrkymue cuiibl (pakTopbl) PBOJIONKMKM BUAOB B Mpupojae. MyTallmOHHbBIN
Mpolecc U KOMOMHATHBHAs M3MEHYMBOCTh. [lOmMynsiiMOHHBIE BOJIHBI U JApend
reHoB. M30auus 1 MUrpanus.

EctecTBeHHBbII 0TOOp — HampaBisitouii  ¢akrop s3Bojouun. Dopmbl
€CTECTBEHHOTO 0TOOpA.

[Tpucnoco0neHHOCT OpPraHU3MOB Kak pe3ysibTarT 3Bodonuu. [Ipumepsr
MPUCIIOCOOJIEHUI Y Oprannu3MoB. ApoMop(03bl U UIMOAAANTALINH.

Bun wu BugooOpazoBanue. Kpurepuum Buga. OcHOBHbIE  (HOPMBI
BUI000pa30BaHus: reorpaduueckoe, IKOJIOTHIECKOe.

Maxkpossomonius.  dopmbl  3BosOLMU:  pUIIETHYECKAs, JIMBEpPreHTHas,
KOHBEPTeHTHas, napaenbHas. HeoOpaTuMocTh 3BOIONUY.

[IpoucxoxaeHne OT HecleuuaaTu3upoBaHHbIX MpeakoB. [Iporpeccupyromas
cnenuanu3anvsa. AJanTUBHAs pagualius.

JdeMoHCcTpanum:

[Toptpersr: K. JInnnen, K. b. Jlamapk, Y. {apsun, B. O. Kopanesckuii, K. M.
bap, 3. I'ekkenp, @. Mronnep, A. H. CeBep1ios.



Tabmupe! 1 cxembl: «Pa3BuTre opraHMuecKoOro Mupa Ha 3emiiey, «3apOoabIIIn
MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «Dopmbl  OOppOBI 32
cyiiectBoBanue», «EctecTBeHHbI 0TOOP», «MHOrooOpasue COpTOB pacTeHHIl»,
«MHoroo6pazue  mopon  KUBOTHBIX»,  «[lomymsuum»,  «MyTranuuoHHas
U3MEHUUBOCTB», «ApomMopdossy, «Mmunoamanrtamuu», «OO0mas aereHepanus,
«/IBmkymue cuibl 3Boimonuny», «Kapra-cxema wMapmipyra mnyremectBus .
Hapeunay, «boprba 3a cymectBoBanue», «IIpucmocoOIeHHOCTh OPraHU3MOBY,
«I"eorpaduueckoe BUI000pa3zoBaHuE», « IKOJIOTUUECKOE BUT000PA30BAHUEY.

O6opynoBaHue: KOJUICKIIMS HACEKOMBIX C Pa3jIMYHBIMU THUIIAMH OKPACKH,
HAOOp IUIONOB M CeMsiH, KoyuieKiusi «[IpumMepsl 3alUTHBIX MPUCIIOCOOJIECHUN Y
KUBOTHBIX», MoJie’b «OCHOBHBIC HAMpaBICHUS SBOJIOLMN», 00BEMHAS MOJEITH
«CTpO€HHE TOJIOBHOTO MO3Ta MO3BOHOYHBIX).

buoreorpapuyeckas kapta Mupa, KoUeKIUs «DOpMbI COXPaHHOCTH
UCKOMAEMBIX JKMBOTHBIX M pacTeHuW», wMozaenb anmaukaiusa «llepekpéct
XpPOMOCOM», BIIaXKHbIE TIpenapaThl «Pa3zBuTue HacekoMoroy, «Pa3BuUTHE JATYIIKNY,
MuKponpemnapart «po3odpunay (Hopma, MyTauu (popMbl KPbLUTEEB U OKPACKHU TEJIA).

JlaGopaTopHble M MpaKkTH4YecKHe padoThI:

JlaGoparopuas pabora Ne 1. «CpaBHeHHE BHUAOB MO MOP(OJIOTHYECKOMY
KPUTEPUIO).

JlaGoparopHas pabota Ne 2. «Onucanue Nprucrnoco0IEHHOCTH OpraHu3Ma U eé
OTHOCHUTEIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHUE U pa3BUTHE KM3HU Ha 3em.Jie.

JloHayuyHble TpEACTaBICHHUS O 3apOXKACHHHM XU3HU. HayuHble runortessl
BO3HUKHOBEHUS JKM3HM Ha 3emiie: aOuoreHe3 M NaHCHepMus. XHUMHYECKas
ABOJIIOLIMSA. AOMOTEHHBIN CHHTE3 OpPraHUYECKUX BELIECTB W3 HEOPraHMYECKUX.
DKCIEpUMEHTAIBHOE MOATBEPKIACHNE XUMUYECKOW IBOTIOUNH. HauanbHbIe 3Tanbl
ouonornyeckoi sBomonuu. I'nnoreza PHK-mupa. ®@opmupoBanne MeMOpaHHBIX
CTPYKTYP M BO3HUKHOBEHHE MPOTOKJIETKH. llepBble KIETKM M HMX 3BOJIOLIHS.
@opMHUPOBAHUE OCHOBHBIX TPYIIT AKUBBIX OPraHU3MOB.

Pa3Butue xu3Hu Ha 3emuie 1o 3pam U nepuojam. Kartapxeil. Apxeiickas u
npoTepo3oiickast dpel. Ilameosolickas 3pa u €€ TepuoOAbl: KEMOPHUHCKHUIA,
OpPIOBUKCKHUH, CUITYPUUCKUI, NEBOHCKUI, KAMEHHOYTOJIbHBIN, IEPMCKHA.

Me3o30iickast spa u €€ epruoIbl: TPUACOBBIHN, IOPCKUI, METOBOM.

Kaiino3oiickags »3pa W €€ TNepuoAbl: MAJCOr€HOBBIA, HEOTCHOBBIM,
AHTPOIOTECHOBBIM.

XapakTepucTrKa KJIMMaTa U Te0JOTHMYeCKuX MpoueccoB. OCHOBHBIE 3Tallbl
HBOJIIOLMM PACTUTENBHOIO M JKUBOTHOTO Mupa. ApoMopdo3bl y pacTeHUd u
KUBOTHBIX. [l0osiBNIEHUE, paCUBET U BBIMUPAHUE TPYIII KUBBIX OPTaHU3MOB.



CuctemMa OpraHMYeCcKOrO0 MHpa KaK OTpakeHue 3Boouur. (OCHOBHBIE
CUCTEMAaTUYECKHE IPYNIbl OPraHU3MOB.

DBOJIOLHS YesToBEeKa. AHTPOIOJIOTHs KaK HayKka. PazButue npeacraBieHui o
MPOUCXOXKJCHUN 4YeloBeka. Meroasl u3ydeHus aHTpomnorene3a. CxojacTtBa u
pa3JIMyYUsl YEJIOBEKA U )KUBOTHBIX. CHCTEMaTHYECKOE MOJI0KEHUE YEIIOBEKA.

JBrxyiue cuibl ((pakTopbl) anTpornoreHe3a. HaciencreeHHas U3MEHUHBOCTD
U eCTeCTBEHHbIH 0TOOp. OOIIeCTBEeHHBIH 00pa3 >KU3HU, WU3TOTOBJICHHE OPYIUN
TpyJa, MBIIIJICHUE, PEYb.

OCHOBHBIE CTAIMM Y BETBU 3BOJIIOLIUM YEJIOBEKA: aBCTPAIONUTEKHU, YeIoBeK
yMenbi, YenmoBek mnpsMoxonasuui, YemoBek HeaHIepTadbCkui, YenoBek
pa3yMHbIii. Haxonku ucKoIlaeMbIX OCTaTKOB, BpeMs CYIIECTBOBaHUS, OOJACTh
pacmpocTpaHeHus, 00BEM TOJOBHOTO MO3Ta, 00pa3 KU3HH, OPYIHI.

YenmoBeueckue packl. OCHOBHBIE  OOJBIIME  pachl.  €BPONECOUIHAS
(eBpaswmiickasi),  Herpo-aBCTpaJioWJHas  (PKBaTOpuUaJibHAsi),  MOHIOJIOW THAS
(a3uarcko-aMepukaHnckasi).  UYepThl ~ NPUCIOCOOJICHHOCTH  MpeACTaBUTENCH
YEeJIOBEYECKUX pac K YCIOBUSM CYIIECTBOBAHUS. ENMHCTBO YEIOBEYECKHX pac.
Kputuka pacuszma.

JlemoncTpanum:

[Toptpers: @. Pean, JI. Ilacrep, A. . Omapun, C. Munep, I'. FOpu, Y.
JlapBuH.

Tabmmie! 1 cxembl: «Bo3aukHoBeHne COMHEYHOM CHUCTEMBI», «Pa3Burue
opraHuueckoro wmupa», «PactutenbHas KkieTka», <« KuUBOTHasi  KJIETKay,
«IIpokapuoTnueckasi kietka», «CoBpeMEHHas CUCTEMa OPraHUYECKOTO MHPay,
«CpaBHEeHHE aHATOMUYECKUX 4YEpPT CTPOCHUSI YeJIOBEKa U YEJIOBEKOOOPA3HBIX
00e3bsin», «OCHOBHBIE MeCTa TMAaJCOHTOJOTHYECKUX  HAXOJOK  IPEIKOB
COBPEMEHHOI'0 4YeJOBeKa», «J/lpeBHenmme moan», «/IpeBHue mogm», «llepsbie
COBPEMEHHBIE JIIOIN», «HeT0BEYECKUE PACHDY.

O6opynoBanue:  myisku — «IIpoucxoxkaeHue — 4denoBeka»  (OIOCTBI
aBCTPAJIONUTEKA, MUTEKAHTPOIA, HEaHJEepPTajblla, KPOMAaHBbOHIIA), CIENKU WIH
U300pKEHUS KAaMEHHBIX OpYJIWW MEepPBOOBITHOTO YeJOBEeKa (KaMHU-YOIIIEPHI,
pyomima, ckpebiia), TEOXpOHOJIOTHYECKass Tabiuia, KoJUIeKIusa «DopMbl
COXPAHHOCTHU UCKOMAEMbIX YKUBOTHBIX U PACTCHUIN.

JlabopaTopHble U MPpaAKTHYECKHUE PA0OTHI:

[Tpaktrueckast padota Ne 1. «3ydyeHune MCKOMaeMbIX OCTaTKOB PAacTEHUW U
KUBOTHBIX B KOJIJICKITUSX).

DKCKypeusi «IBOJIOIMS OPTaHUYECKOTO MHUpa Ha 3emiie» (B €CTECTBEHHO-
Hay4YHbII WIH KPAEBEAUYECKUI My3€il).

Tema 3. Opranu3mbl 4 OKPyKaIIAs cpeaa.



DKOJIOTHs KaK HayKa. 3aaud ¥ pa3Jeibl 3KOJOTHH. MeTOabl IKOJIOTMYECKUX
UCCIIENOBAaHUN. DKOJOTHYECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

Cpenpl oOWTaHUS OPraHU3MOB: BOJIHAS, HA3EMHO-BO3AYIIHAS, MOYBEHHAs,
BHYTPUOPraHU3MEHHAs.

Oxonoruueckne (axropel. Kiaccudukanusa skonorudeckux (HpaxTopos:
abnotuyeckre, OWOTUYECKME W aHTPOINOIreHHbIe. JleHcTBHE HSKOJIOTMYECKHX
(aKkTOpOB Ha OPTraHU3MBI.

Abuotnyeckue (HakTOphl: CBET, TeMIepaTypa, BIaKHOCTb. DOTONMEPHOAN3M.
[IpucniocoOneHust OpraHu3MOB K  JCHCTBUIO  aOWOTHYECKUX  (aKTOPOB.
buonornyeckne puTMsl.

buotnueckue daktopsl. Buabl OMOTHYECKUX B3aMMOICHCTBUM: KOHKYPEHIIHS,
XHUIIHUYECTBO, cuMOn03 U ero ¢opmel. [lapazutusm, Koomepamus, MyTyalusM,
KOMMEHCAJIU3M (KBapTUPAHCTBO, HAXJIEOHMYECTBO). AMEHCAIU3M, HEHUTpaIU3M.
3HaueHHe OMOTUMYECKHMX B3aUMOJAECUCTBUI ISl CYIIECTBOBAaHUS OpPraHMW3MOB B
OPUPOJIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTePUCTUKH monyysinud. OCHOBHBIE IIOKa3aTeln
MONYJSIUUUA: YHUCJIEHHOCTh, IUIOTHOCTb, POXKIAEMOCTb, CMEPTHOCTb, MPHUPOCT,
Murpanus. J[mHaMuka YMCI€HHOCTH MOIMYJISIUU U €€ peryssius.

JemoHncTpanum:

[Toptpetsi: A. I'ymbonbar, K. @. Pynse, 3. I'ekkens.

Tabmunpl u cxembl: kapTa «[Ipuponnsie 30Hb1 3eMuan», «Cpeapl oOUTaHUA
opranusMoBy», «®oronepuoguszm», «llomymsimum», «3aKOHOMEPHOCTH pOCTa
YUCJIEHHOCTU NONYJISIUUU UHPY30puu-Tyhenbkny, «llumesbie nenm».

JlaGopaTopHblie M MpakTH4YecKne padoThI:

JlabopaTtopHnas padota Ne 3. «Mopdonoruueckre 0COOEHHOCTH PaCTEHUMN U3
Pa3HBIX MECT OOMTAHUS.

JlabopaTtopHnas pabota Ne 4. «BnusiHue cBeTa Ha pOCT U Pa3BUTHE YEPEHKOB
KOJIEyCay.

[Tpaktrueckas pabora Ne 2. «[loacuét MIOTHOCTH MOMYJSIIUNA PA3HBIX BUIOB
pacTEeHUI.

Tema 4. Coob1ecTBa M 3K0JI0OTHYECKHE CHCTEMBbI.

CooOmiectBO Opranu3smMoB — OuoreHo3. CTpyKTypbl OHOILIEHO3a: BHIIOBasi,
NpOCTpaHCTBEHHasA, Tpoduueckass (mumieBasi). Buabsl-momuHanTtel. CBsi3u B
(§7(0)1(S: (k1R

DKoyioruueckue cucteMbl (3kocuctembl). Ilonstue 00 sKocucreme W
ouoreorieHo3e. @DYHKIMOHAIbHBIE KOMIIOHEHTbl 3KOCHUCTEMBI: TPOAYLEHTHI,
KOHCYMEHTBI, peAyLeHTbl. KpyroBopoT BEUIECTB M MOTOK HEPTUU B IKOCHUCTEME.
Tpoduueckue (umieBbie) ypoBHH dKocucTeMbl. [Iumiessie 1ienu u cetr. OCHOBHBIC
MOKa3aTeau IKOCUCTEMBI: OMoMacca, MPOAYKIHUSA. DKOJOTUYECKHE MUPAMMUIBL:



MPOIYKIIUHA, YHCICHHOCTH, Ounomacchl. CBONCTBA JKOCHUCTEM: YCTOWYUBOCTD,
caMmoperyJssinus, pazsutrue. Cykueccusl.

[IpupoaHbie PKOCUCTEMBI. DKOCUCTEMBI 03€P U PEK. DKOCUCTEMA XBOWHOTO
WJIM IIUPOKOJIMCTBEHHOTIO JIeCa.

AHTpONOre€HHBIE  IKOCUCTEMBI.  ATPOIKOCUCTEMBI. Y POOIKOCUCTEMBI.
buonornyeckoe u X03iCTBEHHOE 3HAUCHUE arPOIKOCUCTEM U YPOOIKOCHCTEM.

buopaszHooOpasue kak ¢akTop yCTOHYMBOCTH 3KocucTeM. CoxpaHeHue
OMOJIOTUYECKOTO Pa3HOOOpa3us Ha 3eMIie.

Yuenne B. U. Bepuaackoro o 6mocdepe. ['paHuiibl, cocTaB M CTPYKTypa
ouochepnr. Kupoe BemectBO M ero (GyHkuuu. OcobeHHOCTH OuUOChEphl Kak
rJ100aNbHOM 3KOCUCTEMBL. J[MHamMHYeckoe paBHOBeCME M oOOpaTHas CBS3b B
ouocdepe.

KpyroBopoThl BelecTB U OMOT€OXUMHUYECKHUE ITUKIIBI 3JIEMEHTOB (yIiiepoa,
a30Ta). 30HATBHOCTh OMocdepbl. OCHOBHBIE OMOMBI CYIIIH.

UYenoseuecTBo B Ouochepe 3eMian. AHTPOIIOTeHHbIE U3MEHEHUs B Ouocdepe.
I'moGanbHbIE 2KOTOTHYECKUE TTPOOTIEMBI.

CocyiiecTBoBaHM€e MPUPO/IbI U YesoBeuecTBa. CoxpaHeHne OnopazHooopaszus
Kak OCHOBa ycTolumBOCTH Ouochepsl. OCHOBAa pallMOHAIBHOTO YIPaBJICHUS
MPUPOJHBIMU PECYpPCaMU U UX UCIOJIb30BaHUE. JlOCTHXKEHUsT OMOJIOTUU U OXpaHa
MPUPOJIBL.

JlemoHcTpanum:

[Toptpetsl: A. [Ix. Tencau, B. H. Cykaué€s, B. U. Bepnaackuii.

Tabmuubr 1 cxembl: «llumessie nenu», «bUolEHO3: cOCTaB U CTPYKTypay,
«IIpupoaubie coobmiectBa», «llemu mnuTaHus», «IKOJOTHUECKASs MUPAMUIA,
«buocdepa u yenoBek», «IKocUCTEMA MMUPOKOIUCTBEHHOTO Jiecay, « IKOCUCTeMa
XBOWHOTO  Jieca», «buoneno3d Bomoémay», «ArporeHos», «lIpumepHbie
AQHTPOIIOTEHHBIE BO3JCHCTBUS HA MPUPOIY», « BaxkHeH e MICTOUHUKHU 3arps3HEHUS
BO3/lyXa M TPYHTOBBIX BO/I», «[louBa — BakHeImas cocTaBistomas ouochepsn,
«®Daktopel  nmerpamanuu  mouBy, «llapHukoBbIt  dDdexT»,  «DakTOpHI
PaAMOaKTUBHOTO 3arpsi3HeHus Ouochepr», «OOmas crpyktypa Ouocdepbi»,
«Pacnipoctpanenue >xu3Hu B Ouochepe», «O30HOBBIM »HKpaH Ouocheps,
«Kpyrosopot yriepoaa B 6uocdepe», «KpyroBopoT a3oTa B Ipupoae».

O6opynoBaHue: MoJeb-anIukanus « Tunuyabsie OMOIIEHO3bI», TepOapuid
«PacturenbHbIe coOOIIEeCTBaY, KOJUICKINN «broneno3y», «Bpenurenn BaxxHEHIIIIX
CEIbCKOXO3SUCTBEHHBIX KYIBTYp», TepOapru U KOJUICKIINN PACTEHUN U )KHBOTHBIX,
MpUHAJJISKAINE K Pa3HBIM YKOJOTUUECKUM TpYIIaM oJHOro Buaa, KpacHas kHura
Poccuiickoit  ®enepannu, u300pakeHUsT OXpaHSAEMBIX BHIOB pACTEHUU W
KUBOTHBIX.



INTAHUPYEMBIE PE3VJIBTATBI OCBOEHHUA [IPOI'PAMMBI 11O
BMOJIOTMN HA  BA30OBOM  VYPOBHE CPEJIHEI'O  OBHIEI'O
OBPA30OBAHIA

Cormacno ®I'OC COOQO, ycraHaBIMBaIOTCS TPEOOBaHUS K pe3yJbTaTaM
OCBOCHMS  OOydaloUIMMHCS MpOrpaMM  CpeIHero oOmero oOpa3oBaHMSL:
JUYHOCTHBIM, METAIPEAMETHBIM U MPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpykType JIMYHOCTHBIX pE3yJIbTATOB OCBOCHHS MpeaMera «buonorus»
BBIJICJICHBI CIEAYIOIINE COCTABIISIONIME: OCO3HAHME O0YYarolUUMUC POCCUNUCKON
rPaXXIAHCKON UIEHTUYHOCTH — FOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSTEIIbBHOCTH
M CaMOOIpPEACIICHUIO, HaJW4YMe MOTUBALMKM K OO0y4YyeHH0  OuOoJIOruH,
LIEJICHANPABJICHHOE Pa3BUTUE BHYTPEHHUX YOEXKICHUI JUYHOCTH Ha OCHOBE
KJIFOUEBBIX IIEHHOCTEM M HMCTOPUYECKUX TPAIULUNA Pa3BUTHS OHOJIOTHYECKOTO
3HaHMS, TOTOBHOCTh U CIOCOOHOCTH OOYYalOIIUXCS PYKOBOJICTBOBATHCS B CBOECH
JNEATEIbHOCTH I[I€EHHOCTHO-CMBICTIOBBIMM YCTAHOBKAMH, IPUCYIIUMHU CHCTEME
OMOJIOTHYECKOTO0  00pa30BaHMs, HaJIUMYHE HSKOJOTHYECKOr0 IMPAaBOCO3HAHUS,
CITIOCOOHOCTH CTaBUTH 1LI€JIU U CTPOUTH KU3HEHHBIE TIJIaHBI.

JIndHOCTHBIE PE3ynbTAaTBl OCBOCHUS IpeaMera «bHOoJIorus» JOCTUraroTCs B
€IMHCTBE Y4YEOHOW U BOCHHUTATEIILHON JIESATEIbHOCTH B COOTBETCTBUU C
TPAIULIMOHHBIMA POCCUMCKUMHU COLUOKYJIBTYPHBIMU, HCTOPUUECKUMH U TyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSMH, MPUHATHIMU B OOIIECTBE MpaBUJIaMH U HOPMaMH
MOBEACHUS U CIIOCOOCTBYIOT TIPOIIECCaM CaMOMO3HAHUS, CAaMOBOCIUTAHUS W
CaMOpa3BUTHUA, Pa3BUTHUS BHYTPEHHEW TMO3ULMU JIMYHOCTH, MAaTPUOTU3MA,
YBAKEHUS K 3aKOHY U MPABONOPSAKY, YEJIOBEKY TPYyJa U CTapLIEMY MOKOJIEHHUIO,
B3aMMHOI'0 YBa)XKCHUS, OEpPEeKHOTO OTHOILICHHS K KYJIbTYPHOMY HACIECIUIO U
TpaauLMsIM MHOTOHAIMOHAIBHOTO Hapoaa Poccuiickont denepaunu, OpUpoOse U
OKPY’KaroIIEn Cpee.

JIn4HOCTHBIE pE3yNbTaThl OCBOEHUS y4eOHOro mpeamera «buomorus»
JIOJDKHBI OTpa)aTh TOTOBHOCTh U CIIOCOOHOCTH OOYYaIOIIUXCS PYKOBOICTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEH TMO3UIMEN JHYHOCTH, CHUCTEMOM I[€HHOCTHBIX
OpUCHTAIlM{, TIO3UTUBHBIX BHYTPEHHUX  YOEXICHUN, COOTBETCTBYIOIIUX
TPAJAUIIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOIIECTBA, PAaCIIMPEHUE >KU3HEHHOTO
ONbITA U ONbITA JIEATEIBHOCTH B MPOLECCE PEeAN3alMU OCHOBHBIX HaIPABJICHUN
BOCIUTATENIbHOMN AEATEIIBHOCTH, B TOM YHCJIE B YACTH:

1) rpaIaHCKOT0 BOCTIMTAHUS

c(hOpMUPOBAHHOCTh TPAKIAHCKOMN MO3UIIMKM 00YYaIOIIEeTrocsl KaKk aKTUBHOTO U

OTBETCTBEHHOTO 4JIEHA POCCUICKOTO OOIIECTBA;



OCO3HAHME CBOMX KOHCTUTYITMOHHBIX MPAB M 0053aHHOCTEHN, YBaKEHHE 3aKOHA
Y IIPaBOIOPSIIKA;

TOTOBHOCThH K COBMECTHOM TBOPUYECKOH JESITEIHLHOCTH MPU CO3/ITAHUH YIEOHBIX
MPOCKTOB, PEIICHNH YYeOHBIX W TIO3HABATEIbHBIX 3a7a4, BBITIOJHCHUH
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPEAENSITh COOCTBEHHYIO TIO3UIMI0O IO OTHOIICHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€,

YMEHHUE YUYUTHIBATH B CBOUX JACHCTBUSIX HEOOXOJUMOCTb KOHCTPYKTHBHOTO
B3aUMOJICUCTBUS JIFOJICH C Pa3HBIMU YOSKICHUSIMHU, KyJIbTYPHBIMHA IIEHHOCTSIMU U
COLIMAJIbHBIM TTOJIOKEHHUEM;

TOTOBHOCTh K COTPYOHUYECTBY B IMPOLECCE COBMECTHOTO BBITOJIHEHUS
y4eOHBIX, TIO3HABATEIBHBIX U HCCICAOBATEIbCKUX 3a/1ad, YBaKUTEIHLHOTO
OTHOIIICHUS K MHEHUIO OIMOHEHTOB TMPU OOCYXXIEHUH CHOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COACPKAHUS;

TOTOBHOCTH K TYMaHUTApHON U BOJIOHTEPCKOM AEATEILHOCTH;

2) IATPHOTHYECKOT0 BOCTIMTAHMS:

c(hOpMUPOBAHHOCTh POCCUNUCKON IpaxJaHCKOW UIEHTUYHOCTH, TATPUOTU3MA,
YBaKEHMS K CBOEMY HapoJy, YyBCTBA OTBETCTBEHHOCTH iepe PoauHoil, ropaoctu
3a CBOM Kpa#, cBOIO PonuHY, CBOM SI3BIK M KYyJbTYpY, HPOILJIOE W HACTOSIIEE
MHOTOHAI[MOHAIBHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOILICHHUE K MPUPOJTHOMY HACIEAUIO U MaMSITHUKAM TIPUPO/IBI,
JTOCTUXKEHUSIM Poccuu B Hayke, UICKYCCTBE, CLIOPTE, TEXHOJIOTUAX, TPYIE;

CIIOCOOHOCTh OILICHUBATh BKJIAJl POCCUUCKMX YYEHBIX B CTAaHOBJICHHE W
pa3BUTHE OWOJOTWH, TOHUMAHWSA 3HAYCHHS OHOJOTMM B TIO3HAHWUU 3aKOHOB
IPUPOJIBI, B AKU3HU YEJIOBEKA M COBPEMEHHOTO 00IIECTBA;

uaelHas yoexxn1EHHOCTh, TOTOBHOCTh K CIYKEHHIO M 3ammte OTeuecTBa,
OTBETCTBEHHOCTb 3a €r0 CyAb0Y;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHUS

OCO3HAHUE JYXOBHBIX [IEHHOCTEN POCCUHUCKOTO HAPO/Ia;

c(hOpMHPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, TUUECKOTO MTOBECHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTUPYSCH HA MOPAILHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHUE JTUYHOTO BKJIa/ia B MOCTPOEHUE YCTOMYMBOTO Oy AyIIEro;

OTBETCTBEHHOE OTHOILIEHUE K CBOUM POJUTENSIM, CO3/IaHUI0 CEMbU Ha OCHOBE
OCO3HAHHOI'O TMPHUHATHS LUEHHOCTEM CEMEMHOW KHU3HU B COOTBETCTBUU C
TpaauuUsIMHU Hapo10B Poccuu;

4) 3CTeTHYECKOT0 BOCTIMTAHMSA:

ACTETUYECKOE OTHOIIEHHWE K MHUPY, BKJIIOYas 3CTETHKY ObITa, HAy4YHOTO U
TEXHUYECKOT0 TBOPUECTBA, CIIOPTa, TPYy/Aa, OOIIECTBEHHBIX OTHOIICHUM;



MOHMMAaHUE SMOIMOHAIBHOTO BO3ICUCTBUS KUBOU MPUPOJBI U €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPA)XEHHIO B Pa3HBIX BUJAX UCKYCCTBA, CTPEMIICHHE
MIPOSIBJISITH KAYECTBA TBOPUYECKOM JIMIHOCTH;

5) ¢u3uueckoro BocmUTAHHA, (POPMUPOBAHHS KYJIbTYPHI 310POBbSI U
IMOIMOHAJIBHOT0 0J1arONOJTyYHUs:

MMOHUMAaHHE U peau3aliys 3J0pOBOro U 0€30macHOro oOpasa KU3HU (370pOBOE
MUTaHUE, COOJIOICHNE TUTUEHNIECKUX TIPaBUII U HOPM, cOaTaHCUPOBAHHBINA PEKUM
3aHATUH W OT/AbIXa, peryispHas ¢u3nueckas aKTHUBHOCTb), OEpexHOro,
OTBETCTBEHHOTO W KOMIIETEHTHOTO OTHOIIEHUS K COOCTBEHHOMY (PU3UYECKOMY U
MICUXWYECKOMY 3/I0POBBIO;

MOHMMAHUE IIEHHOCTH TPaBWJI WHAWBUAYATLHOTO W  KOJUICKTHBHOTO
0€301acHOTO0 MOBEICHUS B CUTYAIUAX, YTPOXKAIOIUX 30POBBIO U YKU3HU JIIOJICH;

OCO3HAHHUE MOCIEACTBUN U HENMPUATHS BPEAHBIX MPUBBIYEK (YIOTpPEOICHUS
AJIKOTOJIs1, HAPKOTUKOB, KYPEHUS);

6) TPyA0BOr0 BOCIIMTAHUSI:

TOTOBHOCTh K TPYAYy, OCO3HaHUE IIEHHOCTH MAacTepPCTBA, TPYAOJIIOOUE;
TOTOBHOCTh K aKTUBHOH JCATEIHHOCTH TEXHOJIOTHUYECKOW M COIMATBLHOM
HaIPaBJICHHOCTH, CITIOCOOHOCTh MHHUIIMHUPOBATH, MJIAHUPOBATh U CAMOCTOSTEIIHHO

BBITIOJIHATD TAKYIO JIEATEIbHOCTD;

MHTEpEC K Pa3IMuHbIM cdepam npodhecCuOHaATBLHOM NeSATeIbHOCTH, YMEHUE
COBEpIIAaTh OCO3HAHHBIA BBIOOP Oyaymed npodeccu W peasu30BbIBATH
cOOCTBEHHBIC KU3HCHHBIC TIIAHBI;

TOTOBHOCTh W CIIOCOOHOCTH K OOpa3oBaHUIO M CamMOOOpa3OBaHUIO Ha
MPOTSHKEHUU BCEU KU3HH;

7) KOJIOTHYECKOI0 BOCIIUTAHUS:

HKOJIOTHYECKH 11eJIeCO00pa3HOE OTHOIICHHE K MPUPOJIE KaK MCTOUHUKY KU3HU
Ha 3emiie, OCHOBE €€ CYIIIECTBOBAHUSI;

MOBBIIICHUE YPOBHSI OJKOJOTHUYECKOW KYJIbTYpPhl: TPHUOOPETCHHE OIBITA
IUTAHUPOBAHUS TOCTYNIKOB W OICHKA WX BO3MOXXHBIX TOCIEACTBUNA IS
OKPYKarOIIEH CPEbI;

OCO3HAHUE TJI00ATILHOrO XapakTepa JKOJOTMYECKUX MPoOJieM M MyTeu HX
pEIICHMUS;

CIIOCOOHOCTH MCIOJI30BaTh MTPUOOpETaeMbie MPU U3YUEHUU OMOJIOTUN 3HAHUS
M yMEHUS TIpU  pEHICHUH  TPoOJeM, CBA3aHHBIX C  paldOHAIBHBIM
MPUPOJONIOIL30BaHUEM  (COOMIOJICHUE  TpaBUJ  TOBEIACHUS B  MPHUPOJE,
HaIlpaBJICHHBIX HA COXpPAaHEHHWE pPaBHOBECHS B DJKOCHCTEMaX, OXpaHy BHUJIOB,
AKOCHUCTEM, OHOChephl);



AKTUBHOE HENPUATHE AEUCTBUN, IPUHOCAILNX BPEJ OKPYKAIOIIEH NPUPOJHON
cpene, yMEHHe MPOTHO3UPOBATH HEOJArONMPHUATHBIE 3KOJIOTMUECKHUE MOCIEeACTBUS
NpEeANPUHUMAEMBIX JEHCTBUI U NPEIOTBPAILATh HUX;

HaJIMYue Pa3BUTOrO 3KOJOTMYECKOrO0 MBIIUIEHUS, SKOJIOTUYECKON KYJIBTYPHI,
OTmbITa NEATEIIbHOCTH HKOJIOTHYECKOMN HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJACTBOBATbCSI UMM B MO3HABATEIIbHOM, KOMMYHUKATHUBHOW W COLHAAIBHOMN
IIPAKTUKE, TOTOBHOCTH K Y4aCTHIO B ITPAKTUYECKOMN JIESATEIBHOCTU IKOJIOTHYECKOU
HaIIPaBJICHHOCTH,;

8) HeHHOCTH HAYYHOTO MO3HAHMS:

c(hOpMHPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUSI HAYKU M OOIIECTBEHHOW MPAKTHKH, OCHOBAHHOI'O Ha JHUAJIOTe
KYJBTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B IMOJIUKYJIBTYPHOM MHUPE;

COBEPLICHCTBOBAHUE S3BIKOBOM M YHWTATEIICKOM KYyJIbTYpPBl KaK CpEICTBa
B3aUMOJICHCTBUS MEXAY JIFOAbBMU U TIO3HAHUS MUPA;

NOHMMaHUE creuu@uKy OHOJOTMM KaK HayKH, OCO3HaHUS €€ pojiu B
(OpMUPOBAHMN PALMOHAJIBHOIO HAYYHOI'O MBIIUIEHUS, CO3JaHUM IEJIOCTHOIO
MPEACTABICHHUS 00 OKPYXAIOIEM MHUpPE KaK O €IUHCTBE MPUPOJbI, YEIOBEKA U
oO1ecTa, B IMO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEM W pelIeHuu MpodieM
COXpaHEHUs IPUPOJHOTO PABHOBECHS;

yOexXAEHHOCTh B 3HAYMMOCTH OMOJIOTMM JJII COBPEMEHHOW IUBUIIM3AINU:
oOecrieyeHrss HOBOTO YpPOBHSI Pa3BUTHsSI MEIWLIMHBI, CO3/IaHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTHI, CIIOCOOHBIX  pelaTb PEeCcypCHble  MNpOoOJEeMbl  Pa3BUTHSA
YeJI0BEUECTBA, MOMCKA MyTEe BBIXOJAA U3 IJI00aJbHBIX SKOJIOTMYECKUX MPOOJIeM U
o0ecrieueHus  Mmepexoja K  yCTOMYMBOMY  DPa3BUTHIO,  PALMOHAIBHOMY
UCIIOJIb30BAaHUIO MPHUPOJHBIX PECYPCOB M (POPMHUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HH;

3aMHTEPECOBAHHOCTh B TOJIYYEHUM OHOJOTMYECKHX 3HAaHUUW B LEIIX
HOBBIIIEHUST OO0IIed KyJIbTYpbl, €CTECTBEHHO-HAyYHOW TI'PaMOTHOCTH, Kak
COCTaBHOM 4acTH (PYHKIIMOHAIBHOW TPAMOTHOCTHU OOydaronuxcs, (GopmMupyeMoi
pU U3Y4E€HUU OMOJIOTHH;

NOHMMAaHUE CYIIHOCTH METOJIOB MO3HAHUS, UCMOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH HCIIOJb30BaTh TIOJIy4aeMble 3HAaHUA Ui aHaidu3a M
OOBSACHEHHUSI SIBJIICHUW OKPYXAIOLIEro MUpa U MPOUCXOIAUIMX B HEM H3MEHEHUH,
yMeHHE JefaTh OOOCHOBaHHbIE 3aKJIIOYEHHMs HAa OCHOBE Hay4yHBIX (DaKTOB H
MMEIOIIMXCS JAHHBIX C LEJIbIO TOJYYE€HHs JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO MCIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS s
penieHus NpoOJieM B peabHbIX )KU3HEHHBIX CUTYaIUsX;

OCO3HAaHHWE LEHHOCTH HAYYHOM JEATEIbHOCTH, TOTOBHOCTh OCYIIECTBIATH
IIPOEKTHYIO U UCCIIEIOBATENBCKYIO IEATEIBbHOCTh MHANBUIYAIbHO U B TPYIIIIE;



TOTOBHOCTh M  CIIOCOOHOCTh K  HENPEpPhIBHOMY  OOpa3OBaHUIO U
caM000pa30BaHUI0, K aKTMBHOMY IIOJIyYEHUIO HOBBIX 3HAaHUN IO OHOJOTMU B
COOTBETCTBUM C KU3HEHHBIMU TOTPEOHOCTSIMHU.

METAINIPEAMETHBIE PE3YJIBTATBI

MertanpenMeTHble pe3yiabTaThl OCBOCHHSI yueOHoro mpeamera «buomorusy»
BKJIFOYAIOT: 3HAYUMble IS (POPMHUPOBAHUS MHUPOBO33PEHHUS OOYyUaAIOIIMXCS
MEXIUCITUTUTHHAPHBIE (MEXMIPEIMETHBIC) OOIICHAYYHBIC MOHATHS, OTPAKAIOIINE
IIEJIOCTHOCTh HAyYHOW KapTUHBI MHpa W CHenuduKy METOJOB IO3HAHMUS,
HCIIOJI3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, DHEPTHs, SIBIEHUE, MPOIIECC,
CHUCTEeMa, Hay4HbIH (haKT, TMPUHITUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHSI,
uccieaoBaHue, HaOJ0ICHHE, U3MEPEHUE, DKCIIEPUMEHT U JIPYTHX ), YHUBEPCAITbHBIC
yaeOHbIe JieHcTBUsA  (IMO3HABATCIIbHBIC, KOMMYHUKATHBHBIC, PETYJISTHBHBIC),
obecnieunBaronie GopMupoBaHue PYHKIIMOHAIBHOW IPAMOTHOCTH U COLUATIBHOM
KOMITICTCHIIMA ~ OOYYaroIIMXCs, CIOCOOHOCTh OOYYaroIIMXCs  HMCII0JIb30BaTh
OCBOEHHBIE MEXKJIUCITUIIMHAPHBIC, MUPOBO33PEHUYCCKIE 3HAHUS M YHUBEPCAJIbHBIC
ydeOHbIC ISHCTBUS B IO3HABATEIIBHOM M COLIMAIBHOM MPAKTHKE.

MeTtanpeaMeTHBIC PE3yJIbTaThl OCBOCHHUS IPOTPAMMBI CPEAHETO O0OIIero
00pa30BaHUsl TOJKHBI OTPAXKaTh:

OBaagenne YHHUBepPCAJIbHBIMH y4eOHBIMHU NMO3HABATEJILHBLIMH
JeHCTBUSAAMM:

1) 6a30BbI€e JJOTHYECKHE TeHCTBHA:

CaMOCTOSITeIbHO  (hOpMynMpoBaTh W aKTyalIM3UpOBaTh  MIPOOJIEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCITOJIB30BaTh TPU OCBOCHHWM 3HAHUH TMPUEMBI JIOTUYECKOTO MBIIIICHUS
(amanu3a, cUHTE3a, CpaBHEHMS, Ki1acCU(UKAIIUK, 000OIICHHUS), PAaCKPBIBATh CMBICI
OMOJIOTHYCCKUX TOHSATHUM (BBIACIATH UX XapaKTEPHBIC MPU3HAKH, YCTAHABIMBATH
CBSI3U C JIPYTUMH TIOHATHUSIMM ),

OTIpENEeNATh IEeN JeATeIbHOCTH, 3a/JaBas IapaMeTphl M KPUTEPUU WX
JOCTHKEHHUSI, COOTHOCUTD PE3yJIbTAThI IEITEILHOCTH C MIOCTABJICHHBIMHU IICIISIMH;

HCIIOJIb30BaTh OMOJIOTHYCCKHIE TIOHATHUS JIsl 0OBsICHEHUS (PaKTOB M SIBIICHHUM
YKABOM IIPUPOBI;

CTPOUTH JIOTHYECKHE pacCyXIeHUs (MHIYKTHBHBIC, JCIyKTUBHBIC, II0
aQHAJIOTUH), BBIABJISITH 3aKOHOMEPHOCTH W TPOTHBOPEYHS B pacCMaTPHBAECMBIX
SIBJICHHSIX, (DOPMYJTUPOBATh BBIBOJIBI M 3aKJTFOUCHHS,

MPUMEHSTH CXEMHO-MOJIEIBHBIC CPEICTBA JJIS IPEACTABICHHS CYIIIECTBEHHBIX
CBA3€H W OTHOIICHWH B W3Y4aeMBIX OHOJOTUYECKUX OOBEKTAaX, a TaKKe
IPOTUBOPEYHMIA PA3HOTO POJA, BBISBICHHBIX B Pa3IUYHBIX HH(GOPMAIIMOHHBIX
MCTOYHHUKAX;



pa3palaThiBaTh IJIAaH PELIECHUS MPOOJIEMbl C y4ETOM aHalu3a UMEIOIUXCS
MaTepUAJIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTbH KOPPEKTHUBBI B I€SITEIIBHOCTh, OLICHUBATh COOTBETCTBHE PE3YIHTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIEACTBUN ACSITENbHOCTH;

KOOPAMHHUPOBATH U BBIIIOJIHATH pa0OTYy B YCIOBUSX PEAJILHOTO, BUPTYAJIbHOIO
1 KOMOMHUPOBAHHOT'O B3aUMOJIEUCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIIIJIEHUE IPU PELLICHUY KU3HEHHBIX MTPOOIIEM.

2) 6a30BbIe HCCIEN0BATEIbCKIE NeiiCTBHUS:

BJIa/I€Th HaBbIKAMU Y4€OHO-HCCIIEI0BATENbCKON U IPOEKTHON JIEATENbHOCTH,
HaBbIKaMH  pa3pellieHuss MpoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSATEIIbHOMY ITOUCKY METOJ0B PELIECHUS TPAKTUYECKUX 33]1a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB NO3HAHUS;

UCIIOJIB30BaTh pA3JIMYHBIE BHJbBI JECATENBHOCTH IO IOJYYEHUID HOBOIO
3HAaHUA, €ro HHTEpIpeTaluy, MNpeoOpa3oBaHUI0 W MNPUMEHEHHUIO B Yy4EOHBIX
CUTyalUsIX, B TOM YHUCJIE TIPYU CO3AAHUU YUE€OHBIX U COIIMAIBHBIX IPOEKTOB;

(GbopMHpOBaTh HAy4YHbI TUI MBIIUICHUS, BIAJETh HAYYHONU TEPMHHOJIOTHEH,
KJIFOUE€BBIMU MOHATUSAMH U METOJAMU;

CTaBUTh M (OpMyIUMpOBaTh COOCTBEHHBIE 3aJadyd B 00pa30BaTEIbHOU
NEATEIbHOCTH U KU3HECHHBIX CUTYaLUsX;

BBIIBIIATh [IPUYMHHO-CJICJCTBEHHBIE CBS3M M aKTyaJIU3UpOBaTh 3ajJady,
BBIJIBUTATh TUIIOTE3Y €€ pEeIeHUs, HAXOAUTb apTYMEHTHI JUIsl JOKA3aTeIbCTBA CBOMX
YTBEPKJICHUM, 3a/1aBaTh MapaMETPbl U KPUTEPUU PEILCHUS;

aHANM3UPOBaTh TIOJIyYEHHBbIE B XOJE€ pEIICHHUs 3aJadd  pPe3yJbTaThl,
KPUTHUYECKN OLIEHUBATh UX JOCTOBEPHOCTH, IPOTHO3MPOBATh U3MEHEHUE B HOBBIX
YCIIOBHUSX;

JaBaTh OILIEHKY HOBBIM CUTYAIlUsIM, OLIEHUBATh PUOOPETEHHBIN OIIBIT;

OCYILECTBIISITh LIEJCHANPABICHHBIN MOMCK MNEpeHoca CPEICTB U CIOCOOOB
JeMCTBUS B MPO(PECCHOHANIBHYIO CPENY;

YMETb IEPEHOCUTh 3HAaHHS B IO3HABATEIbHYIO M MPAKTHUYECKYIO O0JacTH
KU3HEIEATEIIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HbIX MIPEAMETHBIX 00IacTel;

BBIJIBUT'aTh HOBBIE WJEH, NPEIJararb OPUTMHAIBHBIE MOAXOJBI M PELICHUS,
CTaBUTh MPOOJIEMBI U 33/1a4H, TOMYCKAIOIIKE albTepHATUBHBIC PELICHHUS.

3) pa6oTa ¢ uHopManmeii:

OPUEHTHPOBATHCS B PA3IUYHBIX UCTOYHHKAX MH(POPMAIUH (TEKCTE yueOHOTro
nocoOusi, HAy4YHO-TIOMYJIAPHON JuTeparype, OHOJOTMYECKHX CJIOBApAX U
CIpaBOYHHMKAX, KOMIIBIOTEpHBIX 0a3ax JaHHbIX, B VHTepHeTe), aHammu3upoBaTh
MH(GOPMALIMIO PA3IUYHBIX BUJIOB U (OPM MPEACTABICHUS, KPUTHUYECKH OLICHUBATD
€€ JJOCTOBEPHOCTh U HEPOTUBOPEUNBOCT;



(GbOopMyIMpPOBATh 3aMPOCHl U MPUMEHSATH PA3JTUYHBIE METOJBI MPU TIOUCKE H
oTOope Ouosiornyeckor uHpopManu, HEOOXOAMMOM IJIsi BBITIOTHEHUS YYCOHBIX
3azay;

npuoOpeTaTh OMBIT MCHOJIb30BaHUSI HHOOPMAIMOHHO-KOMMYHHUKATHUBHBIX
TEXHOJIOTUM, COBEPIICHCTBOBATH KYJIbTYPY aKTUBHOTO HUCIIOIB30BAHMS PA3IUUYHbBIX
MTOMCKOBBIX CHCTEM;

CaMOCTOSATENILHO  BHIOWpATh  ONTUMAJIbHYIO  (OpMYy  MpEACTaBICHUS
Oounonornyeckoi nHGopMarmu (CXeMbl, TpadUKH, TUATPAMMBbI, TAOTUITBI, PUCYHKH U
Jpyroe);

UCIIOJIb30BaTh HAy4HBIA SI3bIK B KauyecTBE CpEIACTBa Mpu padbore ¢
Oouonoruyeckod uHGOpMaIMEl: NPUMEHITh XUMUYECKHE, (U3UUYECKUEe W
MaTeMaTUYeCKHe 3HAKH W CHMBOJIBI, (opMyIbl, abOpeBHATypy, HOMEHKIATYpY,
WCIIONIb30BaTh W MPEOOpa3oBBIBaTh  3HAKOBO-CHMBOJHUYECKHE  CpPEACTBA
HaTJISITHOCTH;

BIAJ€Th  HaBbIKAMM  pAcloO3HABaHMS W 3allUThl  MHQPOpPMAIIUH,
uHGOPMAITMOHHON O€30MaCHOCTH JTIUYHOCTH.

OBjaieHHe YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMHU J1€HCTBUSIMH:

1) ob1mennme:

OCYIIECTBIIATH KOMMYHUKAIIMH BO BCeX cpepax KU3HU, aKTHBHO YIaCTBOBAThH
B JMAJIOT€ WJIM JIUCKYCCHUU MO CYIIECTBY 0OCYXaaemMoil TeMbl (yMEHHUE 3a7aBaTh
BOIIPOCHI, BBICKA3bIBATh CY>KJIEHUS OTHOCUTEJIBHO BBIMOIHEHHUS MPEaJiaracMoi
3a/1ayd, YYUTHIBATh MHTEPECHl M COTJIACOBAHHOCTH TIO3WIMH JPYTUX YYACTHUKOB
JIMajora Uil JUCKYCCHHM);

pacro3HaBaTh HEBEepOAJIbHBIC CpEJCTBA OOIICHWS, IOHMMAaTh 3HAYCHHE
COIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHUS KOH(MIMKTHBIX CHUTYaIIUM,
YMETh CMSTYaTh KOH(DIJIUKTHI U BECTU MTEPETOBOPHI;

BIAJCTh PA3TUYHBIMHU CIIOCOOAMU OOIICHHS] W B3aWMOJCHCTBHS, MOHUMATH
HaMEpPEHUs JPYTUX JIFOJICH, POSBIATh YBAXUTEIBHOE OTHOIICHHE K COOCCETHUKY
U B KOppeKTHOU popme hopMynrpoBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO M JIOTUYHO H3Jaratb CBOIO TOYKY 3PEHHS C HMCIOJIb30BAHHEM
SI3BIKOBBIX CPEJICTB.

2) COBMEeCTHasl eI TeJbHOCTh:

MOHMUMATh M HMCIOJb30BaTh MPEUMYIIECTBA KOMAHAHOW W WHIAWNBUAYATIHLHOM
paboTHI IPH peIIeHNH OMOJIOTHYECKOM MPoOJIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYITOBBIX (hOPM B3aUMOJCHCTBUS TIPH PEIICHUH YICOHOU 3a/1a4u;

BBIOMpPATh TEMAaTHUKy W METOJAbl COBMECTHBIX ACHCTBUU C Y4ETOM OOIIMX
MHTEPECOB U BO3MOYKHOCTEH KaXKJIOTO YJieHa KOJUICKTHBA,

OpUHUMATh II€IM  COBMECTHOM  JIEATETLHOCTH, OpPraHW30BBIBATH U
KOOPAWHHUPOBATH JICUCTBUS IO €€ JOCTHUKECHUIO: COCTABJIATH IUIAH JICUCTBUN,



pacmpenensiaTb pojau ¢ y4éTOM MHEHUH YYaCTHUKOB, OOCYKIaTh PE3yJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh Ka4ECTBO CBOET0 BKJIAJA U Ka)KJOI0 YYACTHUKA KOMaHbI B OOIIHIA
pe3ynbTaT 1Mo pazpabOTaHHBIM KPUTEPHUSIM;

Ipe/iaratb HOBBIE IIPOEKTHI, OLIEHUBAThb HWJEU C TMO3ULUHUH HOBU3HBI,
OPUTMHAIBHOCTH, MPAKTUYECKON 3HAYUMOCTH;

OCYILIECTBJISITh TO3UTUBHOE CTPATETUYECKOE IIOBEICHHE B Pa3JIMYHBIX
CUTYaIHSIX, TPOSIBIISITH TBOPUYECTBO U BOOOpaKeHUE, OBITh MHUITUATHBHBIM.

OBJiaieHNe YHMBEPCAJIbHBIMH PEryJATHBHBIMH 1eHiCTBUSIMU:

1) caMmoopraHu3anusi:

UCIIOJIb30BaTh OWOJIOTMYECKUE 3HAHUS JUIS BBIABICHHS MPOOJEM U HX
pEIIeHNS B )KU3HEHHBIX U YUeOHBIX CUTYyaITUsX;

BBHIOMpAaTh HA OCHOBE OHOJIOTMYECKUX 3HAHWM IEJIEBbIE U CMBICIOBBIC
YCTAHOBKU B CBOMX JECHCTBHSIX W MOCTYIKaxX MO OTHOUIEHUIO K YKUBOW MPUPOJE,
CBOEMY 3JI0POBBIO U 3/I0POBBI0 OKPYKAIOIINX;

CaMOCTOATENIbHO OCYILECTBIIATh MO3HABATEIBHYIO NESITEIBHOCTb, BBISBISAThH
npo0JieMbl, CTaBUTh U (POPMYIUPOBATh COOCTBEHHBIE 3a/1aud B 00pa30BaTEIbHOM
NEATEIIbHOCTU U )KU3HEHHBIX CUTYaIUsX;

CaMOCTOATENLHO COCTABJIATH IJIaH PEUICHUS MPOOJIEMBI C YYETOM UMEIOIINXCS
pecypcoB, COOCTBEHHBIX BO3MOYKHOCTEH U MPEAIOYTCHUI;

JIaBaTh OLICHKY HOBBIM CUTYAaI[UsIM;

pacupsATh paMKd y4eOHOIo MpeaMeTa Ha OCHOBE JMYHBIX MPEANIOUYTCHUIA;

JienaTh OCO3HAHHBIN BBIOOD, ApTyMEHTHPOBATH €70, OpaTh OTBETCTBEHHOCTH 32
pelIeHue;

OIICHUBATh MPUOOPETEHHBIN OIIBIT;

Croco0CTBOBaTh (OPMHUPOBAHUIO U TPOSBICHUIO IIUPOKON JSPYIUIIUUA B
pa3HbIX O0JACTSIX 3HAHMM, IMOCTOSHHO IMOBBINIATH CBOW 0Opa30BaTENIbHBIA U
KYJbTYPHBIN YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaTh OLEHKY HOBBIM CHUTYallUsIM, BHOCHUTb KOPPEKTHUBBI B JIESITEIBHOCTD,
OIIEHUBATh COOTBETCTBHUE PE3YJIbTATOB LEISIM;

BJIAJE€Th  HABBIKAMM  [IO3HABATEIIbHOM  pediekcuu Kak  OCO3HaHUs
COBEpIIA€MbIX JCHCTBUM U MBICTUTEIBHBIX TMPOIIECCOB, HUX PE3YyIbTATOB H
OCHOBaHHM, MCIOJIb30BaTh MPUEMBI PeIICKCUN JIJIST OIEHKH CUTYyaIlllu, BbIOOpa
BEPHOI'O PELIEHUS;

yMEThb OIICHMBAaTh PUCKH U CBOEBPEMEHHO MPUHUMATh PEIICHUs] 10 HX
CHIKEHHUIO;

MPUHUMATh MOTHUBBI W apryMEHThl JPYTrUX TpPU aHaju3e pe3yJbTaToB
NEeSATENbHOCTH;



3) npunsiTHE ceds M APYTrUX:

IPUHUMATH CeOsl, TOHUMast CBOM HEJIOCTATKH U JOCTOMHCTBA;

OPUHUMATh MOTHBBI W apryMEHThl APYIMX IpU AaHAJIU3€ pe3yIbTaTOB
NEeSATENbHOCTH;

MPU3HABATh CBOE MIPABO U MPABO JAPYTUX HA OUIUOKU;

pa3BUBATh CIOCOOHOCTH MOHUMATh MHP C MO3ULIUHU APYTOTO YETOBEKa.

IHPEAMETHBIE PE3YJIBTATDBI

[IpeameTHble pe3ynbTaThl OcBoeHUs mporpammbl COO mo OuojoruM Ha
0a30BOM ypOBHE BKIIOYAIOT cHeluduueckue s yueOHoro npeameta «buonorus»
Hay4yHbIE€ 3HAaHUS, YMEHHUS U CHOCOOBI IEUCTBUN MO OCBOECHHUIO, HHTEPIIPETALIMU U
npeoOpa30BaHUIO 3HAHUM, BUABI JAEATEIBHOCTH MO MOJYYEHHUIO HOBOTO 3HAHUS U
NPUMEHEHUIO 3HAHUM B pa3jMYHBIX Y4E€OHBIX CUTYyallUsX, a TaKXKe B peallbHbIX
KU3HEHHBIX CUTyallUsX, CBA3AHHBIX C Ouojorueid. B mporpamme mnpeameTHble
pe3yNbTaThl MPEACTABICHBI IO rOAaM O0yUEHHUS.

[TpenmeTHbIe pe3yabTaThl OCBOEHUs ydeOHoro mpeamera «buonorus» ¢ 10
Kacce NOJKHBI OTPAXKATh:

c(OPMUPOBAHHOCTH 3HAHUA O MECTE U POJM OMOJIOTUU B CUCTEME HAyYHOTO
3HAHUS ECTECTBEHHBIX HayK, B (OPMUPOBAHHH COBPEMEHHOW €CTECTBEHHO-
Hay4YHOW KapTHHBl MHpPAa M HAyYHOIO MHPOBO33PEHHS, O BKIJIAJE POCCUUCKHX H
3apyOeKHBIX YYEHBIX-OMOJOrOB B pa3BUTHE OHOJOTUH, (YHKIHOHAIBHOU
I'PaMOTHOCTH Y€JIOBEKA JUISl pELIEHUS )KU3HEHHBIX 3a1a4;

YMEHHME pPACKpbIBAaTh COJAEpkKaHHE OMOJOTHYECKMX TEPMUHOB U TOHATHM:
KU3Hb, KJIETKA, OPraHu3M, MeTab0I1M3M (0OOMEH BELIECTB U MPEBPAILICHUE SHEPTUN),
romeocTtas (caMoperyysius), YpOBHEBas OpraHU3allUs KUBBIX  CHCTEM,
CaMOBOCITPOU3BeIeHUE (PENPOaYyKIIHs), HACIEACTBEHHOCTh, U3MEHUYUBOCTh, POCT U
pa3BUTHE;

YMEHHME H3/araTb OWOJOrMYecKue Teopuu (KJIETOYHas, XPOMOCOMHas,
MyTallUOHHAs, LEHTpPaJbHAas JIorMa MOJIeKYyJspHOW Ouosioruu), 3akoHbl (I
Menpnens, T. Moprana, H. 1. BaBuiioBa) u ydeHust (0 HeHTpax MHOrooOpas3usi u
MPOUCXOKIAEHUS KyJIbTypHbIX pacTeHuil H. 1. BaBuioBa), onpeaensiTe rpaHULibl KX
OPUMEHUMOCTH K )KMBBIM CHCTEMAM,;

YMEHUE BJIAJIETh METOJIaMHU HAyYHOTO MO3HAHUSI B OMOJIOTMH: HAOMIOJAEHUE U
OMKCAHUE >KUBBIX CHCTEM, IMPOILIECCOB U SIBJICHWW, OpraHU3alMs U MPOBEACHHE
OMOJIOTUYECKOTO HKCIIEPUMEHTA, BBIIBM)KEHHE TUIIOTE3bI, BBISIBIIEHUE 3aBUCUMOCTH
MEXIy HCCICAYEMbIMH BEJIMYMHAMH, OOBSCHEHHE TMOJYYCHHBIX pE3yJIbTaTOB,
VCIIOJIb30BAaHHBIX HAYYHBIX MOHATHIA, TEOPUNA U 3aKOHOB, YMEHUE JI€JIaTh BBIBOBI
HA OCHOBAHMH TOJIYYEHHBIX PE3YJIbTATOB;



YMEHUE BBIIEIATh CYIIECTBEHHbIE NPU3HAKH BUPYCOB, KJIETOK IPOKApHUOT U
AYKapuoT, OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX OPTraHU3MOB, OCOOEHHOCTH
IIPOLIECCOB: OOMEHAa BEIECTB M MPEBPALICHUSI SHEPTUHU B KJIETKe, (POTOCHMHTE3A,
IUTACTHYECKOTO W BJHEpPreTHueckoro oOMeHa, XEMOCHHTE3a, MHUTO03a, Meio3a,
OIUIOZAOTBOPEHUS, PA3MHOXKEHUS, WHIMBHUIYAIbHOIO pPAa3BUTHUS  OpraHU3Ma
(oHTOTEHER);

YMEHHE MPUMEHSATH TMOJIyYeHHbIE 3HAHUS i1 OOBSICHEHUS OWOJIOTHUYECKUX
IIPOLIECCOB W SIBJICHUM, JUI NPUHATHS NPAKTUYECKUX PELICHUH B IOBCEAHEBHOMU
KU3HU C 1IeJIbI0 o0ecreyeHus: 0e30MacHOCTH CBOETO 3/I0pPOBbsl M 30POBbS
OKPYXKAIOIIUX JIIOJIeH, COOJIIOIEHUS] HOPM T'PaMOTHOTO TIOBEICHHS B OKpYyKaromen
MPUPOIHON cpele, MOHMMaHWE HEOOXOAMMOCTH WCIIONb30BAHUS JOCTHKEHHIMA
COBPEMEHHOU ouonoruu  H OMOTEXHOJIOTMA  JJI1  PALMOHAIBHOTO
MPUPOJONOIb30BAHMS;

YMEHUE pEIIaTh JJIEMEHTAPHBIE TEHETUYECKHE 3aJadyd Ha MOHO- H
OUTUOPUIHOE CKpEIMBAHUE, CLEIJICHHOE HACIEI0BaHUE, COCTABIIATH CXEMBI
MOHOTHOPHUIHOIO CKPEIIMBAHUS ISl MPEACKA3aHMsI HACJIEIOBAHMS NMPU3HAKOB Y
OpraHU3MOB;

YMEHHE BBINOJHATH J1a00OpaTOpHbIE U IMpakTU4YEeCKHe padoThl, COOIIOIATH
npaBuia npu padboTe ¢ yueOHbIM U JIa0OPATOPHBIM 000PYI0BAHUEM;

YMEHHME KPUTHUECKH OLEHHWBATh M HMHTEPIPETUPOBATH HH(POPMAIUIO
OMOJIOTUYECKOTO  COJIEpKAaHMUS, BKJIIOYAIOLIYI0 [ICEBIOHAYYHBIE 3HAHMUS U3
Pa3IMYHBIX UCTOYHUKOB (CpEACTBAa MAaCCOBOM MH(POPMALIMH, HAYYHO-TIOMYJIIPHBIE
MaTepuaibl), 3TUYECKHE AaCIEeKThl COBPEMEHHBIX HCCIEIOBaHUNA B OHOJIOTHUH,
MeAULIUHE, ONOTEXHOJIOTUH;

YMEHUE CO03/1aBaTb COOCTBEHHbIE€ NHCHBMEHHBIE W YCTHBIE COOOIICHMUS,
0000111251 OMOJIOTUYECKYI0 MH(DOPMAIIMIO M3 HECKOJbKUX HCTOUYHHKOB, TPAMOTHO
MCII0JIb30BaTh MOHATUIHBIN anmapat OMOJOTUH.

[IpenMeTHbIe pe3yiabTaThl OCBOEHUS ydeOHOro mpeamera «buomnorus» ¢ 11
Kjlacce NOJKHBI OTPAXKATh:

c(OpMUPOBAHHOCTH 3HAHUM O MECTE W POJM OMOJIOTUU B CHCTEME HayYHOTO
3HaHUSA €CTECTBEHHBIX HayK, B (OPMUPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAay4YHOW KapTHUHBI MHpPAa M HAYYHOIO MHUPOBO33PEHHUS, O BKJIA/€ POCCUUCKHX H
3apyOEKHBIX YUEHBIX-OMOJOrOB B pa3BUTHE OMOJOTUM, (YHKIHOHAIBHOU
IPaMOTHOCTH Y€JIOBEKA JUIsl pELIEHUS )KU3HEHHBIX 3a1a4;

YMEHHE PacKpbIBaTh COJIEpKaHnue OMOIOTMYECKUX TEPMUHOB U MOHSITHIA: BU/,
MOMYJISILKS, TEHO(QOHJ, HBOJIOLHUSA, IBWXKYLIUME CHIBI ((aKTOpbl) 3BOJIOLUHY,
IPUCIOCOOJICHHOCTh OPTraHU3MOB, BHJI000pa30BaHUE, JKOJOTHYECKHe (aKTOPHI,
HKOCUCTEMA, TNPOAYLEHTbl, KOHCYMEHTBI, pEIyLEeHTbl, €N MHUTaHMUS,
AKOJIOTHYECKas pamMua, OnoreoreHos, onocdepa;



yMEHHE U3JaraTh OHOJOTHYECKHEe TEOpUH (PBOJIONMOHHAA Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpHUs DSBOJIOLMHU), 3aKOHBI M 3aKOHOMEPHOCTU
(3aponprmieBoro cxoactBa K. M. bapa, depenoBanusi TJIaBHBIX HamlpaBJICHUNA U
nyteit sBomoruu A. H. CesepiioBa, yuenusi o ouocepe B. 1. Bepnaackoro),
ONpEeaeNsTh TPAHULBI UX TPUMEHUMOCTH K )KMBBIM CHCTEMAM,;

yYMEHHE BJIaJIeTh METOIaMHU HAYYHOTO MO3HAHUS B OMOJIOTHUHU: HAOIIOJACHHUE U
ONMCAHUE JKUBBIX CHCTEM, IMPOLIECCOB W SIBJICHUW, OpraHU3alys W IPOBEICHUE
OMOJIOTUYECKOTO AKCIIEPUMEHTA, BBIIBIXKEHHE TUIIOTE3bI, BBISIBJICHUE 3aBUCUMOCTH
MEXAY HWCCIEAYEMbIMU BEJIMYMHAMHU, OOBSCHEHHE TMOIYYEHHBIX pE3yIbTaToB,
HCIIOJIb30BAaHHBIX HAyYHbBIX MOHATHIA, TEOPUNA U 3aKOHOB, YMEHUE JIEJIaTh BBHIBObBI
Ha OCHOBAHHHM MOJYYEHHBIX PE3YJIbTAaTOB;

YMEHUE BBIICNATh CYIIECTBEHHbIE MPU3HAKKA CTPOCHUS OHOJIOTMYECKUX
OOBEKTOB: BHJIOB, MOMYJSIUI, MPOIYLEHTOB, KOHCYMEHTOB, pEIYyLIEHTOB,
OMOreoleHO30B M 3KOCHUCTEM, OCOOEHHOCTH MPOLECCOB: HACJIEICTBEHHOU
U3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BHUI000pa30BaHHUSA, MPUCIOCOOIEHHOCTH
OpPraHMU3MOB, JIEHUCTBUS 3KOJOTMYECKHX (PAKTOPOB Ha OpPraHU3MBbl, I[EpeHOca
BEIIECTB W TOTOKAa B3HEPrMM B 3KOCHUCTEMAaX, AaHTPOIOI€HHBbIX HW3MEHEHHH B
AKOCHCTEMAx CBOEM MECTHOCTH, KPYyroBOpPOTa BEIIECTB U OMOT€OXUMHUUYECKUX
IIUKIIOB B Orocdepe;

YMEHHE NPUMEHSATH IMOJIyYEHHbIE 3HAHUS I OOBSICHEHHUS OUOJIOTHMYECKUX
IPOLIECCOB U SIBJICHUM, IS MPUHATHUS NMPAKTUYECKUX PELICHUN B IMOBCEIHEBHOU
KU3HH C LeJbl0 olecrieyeHus: 0e30MacHOCTH CBOETrO 3/I0pPOBbSl U 3JI0POBbS
OKPYXAIOIUX JIIOJIEH, COOJIIOICHHUSI HOPM T'PaMOTHOTO MTOBEAEHUS B OKPY KaloIen
OPUPOJHOM cpene, MOHMMaHuE HEOOXOAMMOCTH HCIIOJIb30BAHUS JOCTHKEHHM
COBPEMEHHOM OMOJIOTHH JIJIsl pALlMOHAIILHOTO MPUPOAOIOJIb30BAHNUS;

YMEHUE pellaTh 3JIEMEHTApHbIE OMOJIOTMYECKHUE 3a/1a4d, COCTABISATh CXEMbI
MEPEeHOCA BEIIECTB U SHEPTUU B SIKOCHUCTEMAX (1€MW MUTAHMUS);

YMEHUE BBINOJIHATH JIA0OPATOPHBIE M MPAKTHYECKHE padoThl, COOJIOAATH
MpaBuiia Mpu padoTe ¢ y4eOHBIM U JIa0OpaTOPHBIM 000PYAOBAHUEM;

YMEHHE KPUTHUECKH OLEHUBATh M HMHTEPIPETUPOBATH HH(POPMAIUIO
OMOJIOTMYECKOTO  COAEpXaHMsl, BKIIOYAIOUIYI0 TICEBJAOHAyYHbIE€ 3HAHUS U3
Pa3IMYHBIX UCTOYHUKOB (CpEACTBA MACCOBOM MH(POPMALIMH, HAYYHO-TIOMYJIIPHBIE
MaTtepualibl),  paccMaTpuBaTh  IJI00AIBbHBIE  JKOJOTHYECKHE  MPOOJIEMBI
COBPEMEHHOCTHU, (POPMUPOBATH IO OTHOIICHUIO K HUM COOCTBEHHYIO MO3UIINIO;

YMEHHE CO3/1aBaTh COOCTBEHHbIE ITHUCHbMEHHBIE W YCTHBIE COOOIIEHUS,
00001m1ast GnoyIorudecKyr0 HHGOPMAIMIO U3 HECKOJIbLKMX HMCTOYHUKOB, TPAMOTHO
UCII0JIb30BaTh MOHSITUIHBIN amnmapaT OUOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KonuyecTBo yacos DJIEKTPOHHbBIE
HaumeHoBaHue pa3ieioB U TeM uudpoBbie
Ne n/m P Konrpoabnsie | IlpakTHyeckue (upp )
NMPOrpaMmblI Bcero oOpa3oBaTejibHbIE
padoThI padoThI
pecypchbl
bubnuorexa [JOK
1 broori Kax Hayka 2 05 https://m.eds00.ru/7f41c292
2 JKuBBIE CHCTEMBI M KX OpraHU3aIMs 1 bubmmorexa [JOK
P i https://m.edso00.ru/7f41c292
bubmnorexa [JOK
X i 1
3 UMUYECKHI COCTaB M CTPOCHUE KIICTKH 8 https://m.edsoo.ru/7f41c292
bubnuorexa [JOK
4 IKH3HEACATEILHOCTE KICTKH 6 https://m.edso0o.ru/7f41c292
5 Pa3sMHOXeHNE 1 MHIMBHIyAJIbHOE PA3BUTHE 5 1 bubmmnoreka [JOK
OpraHu3MOB https://m.edso00.ru/7f41c292
6 HacnencTBeHHOCTH U I3MEHUYUBOCTD 8 15 bu6nuorexa [IOK
OpTraHM3MOB ' https://m.edso0.ru/7f41c292
7 Cenekiust opraHu3MoB. OCHOBBI 3 bubmuorexa [JOK
OMOTEXHOJIOTHHU https://m.eds00.ru/7f41c292
bu6nunorexa [JOK
P 1
8 C3EPBHOE Bpem https://m.edso0.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 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 KITACC

KosunvecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uudposbie
Ne n/m P Kontpoabubie | IlpakTuueckue (witcpp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
bu6mmoreka [IOK
! IBOIMOLUHOHHAs GHONOT KA o ! https://m.edsoo.ru/7f41cc74
5 Bo3HMKHOBEHUE U pa3BUTHE )KU3HU HA 9 05 bubnunoreka [JOK
3emie ' https://m.edsoo.ru/7f41cc74
bubmuoreka [JOK
3 OpraHH3MbI 1 OKpY)KaiolLas cpesa > . https://m.edsoo.ru/7f41cc74
bubmnoreka [IOK
4 Coo0011ecTBa U DKOJIOTHYECKUE CUCTEMBI 9 https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
P 2
° C3CPBHOC BpeMi https://m.edsoo.ru/7f41cc74
OBILIEE KOJIMYECTBO YACOB I10
. 34 0 2.5

[NPOTPAMME



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

IHOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
KosanuyecTBo yacos DJIEeKTPOHHbIE
Ne Hara uudposeie
Tema ypoka Kontpoabubie | IlpakTuueckue
n/n Bcero H3y4YeHHsl = 00pa3oBaTeJIbHbIE
padoThI padoThI
pecypchbl
bubmuoreka [JOK
1 buonorus B cucreme Hayk 1 https://m.edso0.ru/863e6122
https://m.edso00.ru/863e632a
MeTob1 TO3HAHUS KUBOH
npuposl. [IpakTuueckas padbora
2 NE lp«I/ICHOJIII))SOBaHI/Ie aer)qumx 1 0.5 bubmorera [JOK
) P ' https://m.eds00.ru/863e6122
METOJIOB MPHU U3YUYECHUU
OMOJIOTHYECKUX 0OBEKTOB
3 buonoruyeckre cucTemsl, 1 bu6mmoreka [IOK
MPOLIECCHI U UX U3YUYEHUE https://m.eds00.ru/863e6564
4 XuMHYECKUH cocTaB KIeTKU. Boaa 1 bu6mmoreka [JOK
Y MUHEpaJIbHBIE COIU https://m.eds00.ru/863e674e
bu6nmoreka [JOK
b . 1
5) enku. CocTaB U CTpOCHHE OEITKOB https://m.edso0.ru/863e6b72
depMeHTHI — OHOJIOTHYECKHE
karanu3atopsl. JlaboparopHas
6 pabota Ne 1 «M3yuenue 1 05 bubnuoreka [IOK
KaTAJIMTUYECKOW aKTUBHOCTH ' https://m.eds00.ru/863e6b72
(dhepMeHTOB (Ha MpUMepe aMuIa3bl
WJTU KaTajiasbl)»
bu6nmorexa [JOK
7 L 1
YreBozet. JiumrL https://m.eds00.ru/863e6870



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

bu6mmoreka [IOK

8 Hyxeutoseie Kuciorsl. AT® https://m.edso00.ru/863e6d5c
9 Hcropus u MeTo bl U3y4EHUS bubnuoreka LIOK
kietku. Knetounas teopust https://m.eds00.ru/863e6e88
10 Kiterka kak memocTHas >kuBast
cucTema
CtpoeHue 3yKapuoTHYECKOM
kietku. JlabopaTopHas padorta No 2
«M3yueHune cTpoeHus KIETOK bubnuoreka [IOK
11 pacTeHui, )KUBOTHBIX, TPHOOB 1 0.5 https://m.eds00.ru/863e6ff0
OakTepui 10T MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716¢
TOTOBBIX MHKpPOIIpEIapaTax u ux
OTICaHUE»
bubmnoreka [IOK
12 OOMeH BelIeCTB WM METa0O0IM3M https://m.edsoo.ru/8636766¢
bu6mmoteka [IOK
13 Potocmires. XemocHnres https://m.edso0.ru/863e7c98
. bubmmorexa LIOK
14 IHepreTHieckHii oOmeH https://m.edsoo.ru/863e7aae
JKU3HEHHBIN UK KICTKH.
Jenenue knetku. MuTos.
15 Jlaboparopuas pabora Ne 3 05 bubnuorexa [JOK
«HaoOmronerrne MuTO3a B KJIETKaX https://m.edsoo.ru/863e7dc4
KOHYMKA KOpEIIKa JIyKa Ha
TOTOBBIX MUKpOTpEnaparax»»
16 buocuntes Oenka. Peakimst bu6mmoteka [IOK
MaTpUYHOTO CUHTE3a https://m.eds00.ru/863e796e
17 Tpancnsanus — 6uocuHTe3 OenKa bubmmorexa TIOK

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



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

18 Hexnerounsie popMbI )KU3HU — bubmumoreka [IOK
BUPYCBI https://m.eds00.ru/863e7540
bu6mmorexa [IOK
19 DopMBI pa3MHOKEHHSI OPTAaHU3MOB https://m.edso0.ru/863e81b6
https://m.edso00.ru/863e831e
. bubmuoreka [JOK
20 Meitos https://m.edsoo.ru/863e7f4a
OOpa3oBaHue U Pa3BUTHUE MOJIOBBIX
kieTok. OmnoI0TBOpEHHE.
21 Jlaboparopuas pabota Ne 4 05 bubnnoreka [JOK
«M3ydeHne cTpoeHus MOJOBbIX https://m.eds00.ru/863e81b6
KJIETOK Ha TOTOBBIX
MHUKpOTpernaparax»»
99 WNunuBunyanbHOE pa3BUTHE bubmnoreka [IOK
OpraHu3MOB https://m.eds00.ru/863e8436
I'eneTnka — Hayka o
23 HACJIECTBEHHOCTH U bubmorexa HOK
https://m.eds00.ru/863e86f2
W3MECHUYHUBOCTH
3aKOHOMEPHOCTU HACIIEOBaAHUS
24 npmHaKoE. MOHOFI/I6pI/IIJlIHO€ bubnmorexa LHOK
https://m.eds00.ru/863e8878
CKpEIIMBaHUE
UTHOPUIHOE CKpEelIBaHHE.
25 élaKOH ie?amcmforlg bubmorexa LIOK
https://m.edso00.ru/863e89a4
HACJIETOBaHHMsI TPU3HAKOB
CuerieHHOE Hacle0BaHUE
26 npusHakoB. JlabopaTopHas paboTa 05 bubnuorexa LIOK

Ne 5 «M3yueHue pe3ynbpTaToB
MOHOTHOPHUIHOTO U TUTHOPUIHOTO

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



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

CKpeUIMBaHus y Apo30(uiisl Ha
TOTOBBIX MUKpOIIpENapaTax»

97 I'eneTuka moma. HacnenoBanue 1 Bbu6moreka [JOK
IIPU3HAKOB, CLICIUICHHBIX C ITOJIOM https://m.eds00.ru/863e8c60
N3menunBocTh. HenacnencreenHas
M3MEHYUBOCTH. JIJabopaTopHas
paborta Ne 6. zyuenue bubnuoreka [IOK

28 . 1 0.5
MOIU(DUKAITMOHHON U3MEHYNBOCTH, https://m.edso00.ru/863e8efe
MOCTPOCHUE BApUALIMOHHOTO psiia
Y BapHallMOHHON KPUBOW
HacnencrBenHass "3MEHYMBOCTb.

Jlaboparopnas pabora Ne 7. bubnunoreka [JOK

29 . 1 0.5
«AHanu3 MyTaluui y Apo30¢huisl https://m.edso00.ru/863e8efe
Ha OTOBBIX MUKpOIIpenapaTax»

bu6mmoreka [IOK

30 Peneriica Heronera 1 https://m.eds00.ru/863e8d78
Pesepubiil ypok. O60611eHIE 11O

31 TeMe «HaciaencTBeHHOCTh U 1
W3MEHUYUBOCTH OPTaHN3MOB)

bu6mmoreka [IOK

32 Cenekuus kak Hayka H poliece 1 https://m.eds00.ru/863e9214

33 MeToapl U JTOCTHIKEHHS CENEKIINN 1 bu6nmoreka [JOK
pacTeHUH U KUBOTHBIX https://m.eds00.ru/863e9214

34 buorexHonorus kak oTpacib 1 bubnuorexa [IOK
MPOU3BOACTBA https://m.edso00.ru/863e9336

OBIIEE KOJIMYECTBO YACOB I1O 34 4

[TPO'PAMME



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

11 KITACC

KosnvecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka Kounrpoabusie | IlpakTuueckue
n/n Bcero u3yuyeHusi | oOpasoBaTesibHbIE
padoThI padoThI
pecypchl
1 DBOIOLHS U METOBI €€ U3YICHUS 1 bubmorexa [TOK
t A - https://m.edsoo.ru/863ea20e
5 Hcropust pa3BuTUA IPEACTABICHUI 1 bubnnoreka [JOK
00 »BOJIIOLINN https://m.eds00.ru/863e9570
bubmuoreka [JOK
3 M 1
HKPOIBOITIONHA https://m.edsoo.ru/863e9cle
[Momynsaus Kak smeMeHTapHast
€IMHMIIA BUJIA U SBOJIIOLIUU.
4 JII;60 jTo Hﬂas[ abora Jill'o 1 1 0.5 bubamorexa [TOK
PATOPHA P ) ' https://m.eds00.ru/863e99c6
«CpaBHeHUE BHJIOB 110
MOP(OTIOTHIECKOMY KPUTEPHIO)
5 JIBuoKky1iue cuisbl (31eMeHTapHbIe 1 bubnuoreka [IOK
(baKTOpHI) IBOIIOLUH https://m.edsoo.ru/863e9da4
bu6nmoreka [JOK
6 E i 0TO 1
CTCCTBEHHbII OTOOP 1 €ro opMEl https://m.eds00.ru/863e9ed0
Pe3ynbTarel sBOMIONMN:
MPUCTIOCOOJIEHHOCTh OPTaHNU3MOB U
7 BugooOpa3oBanue. JlaboparopHas 1 05 bubnuorexa LIOK
pabota Ne 2 «Oncanue ' https://m.edso00.ru/863e9fde
pUCIOCOOJIEHHOCTH OpraHu3Ma u
€€ OTHOCHTEIILHOTO XapaKTepa»
8 Hanpasnenus u nytu 1 bubnuorexa [IOK

MaKpO3BOJOIUN

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



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

HeobOpaTtumocTs 3BONTIOIIMN

Wcropus xu3Hu Ha 3emiie u

10
METO/IbI €€ U3Y4CHUS
11 I'unore3sl MpOUCXOKACHUS KUZHU bubnuorexa LIOK
Ha 3emiie https://m.eds00.ru/863ea5a6
PazButue xxu3Hu Ha 3emiie 1o 3pam bubnuoreka [IOK
12
U IIEpUoiaM https://m.edsoo.ru/863eat6be
OCHOBHBIE 3Tallbl YBOJIOLUH
PACTUTENBHOIO M YKMBOTHOI'O MHpA.
13 [IpakTrueckas padora Ne 1 05 bubmmoreka [IOK
«3y4eHne HCKOMaeMbIX OCTaTKOB ' https://m.edso0.ru/863ea8hc
pacTeHui U )KUBOTHBIX B
KOJITIEKLIMSIX »
CoBpemeHHas cucTema bubnuorexa LIOK
14
OpraHUYeCKOro Mupa https://m.edsoo.ru/863ea48e
15 OBOIIOLMS YETI0BEKA bubnuoreka [JOK
(aHTpOIIOTEeHE3) https://m.edsoo.ru/863eac2c
16 Jswxymue cuibl (paxTops) bubnunoreka [JOK
aHTPOIIOreHe3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaANH BOIOIAU
YeJloBeKa
18 Yenoseueckue pachl U IPUPOIHBIE bubnuoreka [IOK
aJlalTalliy 4eJI0BEKa https://m.edsoo.ru/863eaea2
Peseprubriit ypok. O60011eHIE TIO
19 TeMe «BO3HHUKHOBEHUE U pa3BUTHE
JKU3HU Ha 3emiie»
20 OKoJorus Kak Hayka



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

Cpenpl 00uTaHUs U HKOJIOTHYECKUE

Bbu6moreka [JOK

2 (axTOpsI https://m.edso0.ru/863eafec
AbuoTtndeckue (HakTopsl.
JlaGopaTtopHnas paborta Ne 3.
«Mopdormorudeckre 0COOEHHOCTH

22 paCTSI({bI/Iﬁ U3 Pa3HBIX MECT 0.5 bubmmorexa LIOK

https://m.edso00.ru/863eb10e
oburanusy. JlabopaTopHas pabota
Ne 4. «Bnusinue cBeTa Ha POCT U
Pa3BHUTHE YEPEHKOB KOJICYCa)
bubmuoreka [JOK

23 brotiieckie GakTope! https://m.edso00.ru/863eb348
DKOJOTUYECKUE XapaKTEPUCTUKU
nonynsiuuu. [Ipaktuueckas padora

24 Ne 2 «ITonmcuér muroTHOCTH 0.5
MOITYJISIIIAIA Pa3HBIX BUIOB
pacTeHuin»

o5 CooOriecTBa OpraHu3MoOB — bubnunoreka [JOK
OHOIIEHO3 https://m.edsoo.ru/863eb46a

26 DKOJIOTUYECKUE CUCTEMBI bubnuoreka [JOK
(3KOCHCTEMBI) https://m.edso00.ru/863eb46a
OcHOBHBIE TIOKA3aTeNN

97 AKOCHCTEMBI. DKOJIOTHYECKHUE bubmuoreka [JOK
nupamuisl. CBOMCTBA SKOCUCTEM. https://m.edsoo.ru/863eb5fa
Cykueccus

28 [TpupoaHbIe SKOCUCTEMBI

29 AHTpPOIIOT€HHBIE YKOCUCTEMBI

30 buocdepa — rnobdanpHas bubnuoreka [IOK

YKOCUCTEMA 3EMITHA

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



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

3aKOHOMEPHOCTH CYIIECTBOBAHUS

Bbu6moreka [JOK

31 ouocepsl ! https://m.eds00.ru/863ebd16

32 YenoseuecTBo B Onochepe 3emiin 1

33 Cocyl1iecTBoBaHUE MPUPOJIBI U 1 bubnuoreka [IOK
YyeJI0BeYecTBa https://m.edsoo.ru/863ebale
PesepBHbIil ypok. O600611IeHIE

34 TeMmbl «Coo01IecTBa 1 1
IKOJIOTUYECKHUE CHCTEMBI

OBIIEE KOJIMYECTBO YACOB I10 34 25

[NPOT'PAMME



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

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

buonorwus, 10-11 xnaccsl/ 3axapos B.b., Pomanosa H.U., 3axaposa E.T.; mox penakiueit
Kpukcynosa E.A., O01ecTBO ¢ 0OrpaHU4YE€HHOIN OTBETCTBEHHOCTHIO «Pycckoe CioBo -
Y4eOHHUK»

buonorwus, 10-11 xnacesl/ Baxpymes A.A., Bypckuii O.B., Payruan A.C., Poguonosa E.1.,

Pozanos M.H., O01iecTBO ¢ OrpaHUue€HHON OTBETCTBEHHOCThIO «banaccy»

METOAUYECKHUE MATEPHUAJIBI 1JIAA YUUTEJIA

A. A. Kamenckuii, E. A. Kpukcynosa, B. B. [laceunuk "buosnorus. O6mias 6uomnorus. 10-11

kyaccel. bazoBblil ypoBeHb'.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

http://www.theanimalworld.ru/
http://bio.1september.ru/
http://www.darwinmuseum.ru/

https://rosuchebnik.ru/metodicheskaja-pomosch/predmet-biologiya


http://www.theanimalworld.ru/
http://bio.1september.ru/
http://www.darwinmuseum.ru/
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