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MHNOACHUTEJBHASA 3AIINCKA

[Ipu pa3paboTke mHporpaMmbl MO OHOJIOTMM TEOPETUYECKYIO OCHOBY IS
OTpEJIEICHUs] TMOAXO0J0B K (POPMUPOBAHUIO COJEpNKAHUS Y4eOHOro IMpeameTa
«buonorusn»  coctaBwiIM: KoHUentyaiabHble mnonoxenus PIroC COO o
B3aMMOOOYCIIOBJIEHHOCTH LEJN€H, CoJepKaHUs, pPE3yJbTaToB OOyYEeHHS U
TpeOOBaHMI K YPOBHIO MOATOTOBKU BBITYCKHUKOB, TTOJIOKEHUSI 00 0OLIUX HENsIX U
NPUHIIMIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSHUE CHUCTEMbI CPEIHETro
obmero o6pazoBanus B Poccuiickoii denepanuu, a TaKkKe IMOJIOXKEHHUS O
cnenuduke OMOIOTHH, €€ 3HAUCHUU B MTO3HAHUU KUBOW PUPOJIBI U 00ECTICUCHUH
CYILIECTBOBAHMS UeJOBEUECKOro oOmiecTBa. COrIacHO HA3BaHHBIM MOJIOKEHUSIM,
OTpe/ieieHbl OCHOBHBIEC (DYHKIIMH MPOTPAMMBI IO OMOJIOTHH U €€ CTPYKTYpa.

[TporpaMMa mno Ouosoruu Aaé€T MpeacTaBiIeHHE O ILenax, 00 oOmen
CTpaTeruu OOy4YeHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOMIMXCA CpPEICTBAMHU
yueOHoro mnpeamera «buonorus», omnpeaenser o0sA3aTeNbHOE MPEAMETHOE
COJIEp)KaHUE, €ro CTPYKTypy, pacopeleiieHue I0 pasleinaM M Temaw,
PEKOMEHIYEMYIO TIOCIEA0BATENBHOCTh U3YUEHHsI YUEOHOr0 MaTrepuayia ¢ y4eToM
MEXMPEAMETHBIX M BHYTPUIIPEIMETHBIX CBsI3€il, JIOTMKM 00pa3oBaTeNIbHOTO
MpoIlecca, BO3PACTHBIX OCOOCHHOCTEHN 00yJarommxcs.

B nmnporpaMMe mo OHOJIOTMM TakXe€ YYUTBHIBAIOTCS TpeOOBaHUSA K
IUIAHUPYEMBIM JIMYHOCTHBIM, METAIpPEIMETHBIM U MPEAMETHBIM pe3yJbTaTaM
oOyueHuss B (OPMUPOBAHMM OCHOBHBIX BHJIOB yue€OHO-TIO3HABATEIbHOU
NEeSATEeTbHOCTH/YUEOHBIX JEeHCTBUM OOYy4YaroIMXCd MO OCBOCHHUIO COJCPIKAHUS
OMOJOrNYECKOro 00pa30BaHMsl.

B nporpamme no 6uosorun (10—11 xnaccel, 6a30BbIil YPOBEHb) peain30BaH
OPUHLIAII TPEEMCTBEHHOCTM B HU3yYE€HUU Ouoyioruu, Onaronmapsi 4emy B Hel
IIPOCMATPUBAETCS HANPABJICHHOCTh HA pPA3BUTHE 3HAHUM, CBSI3aHHBIX C
(GbOpMHpOBAaHHEM  €CTECTBEHHO-HAYYHOTO  MHUPOBO33PEHHUS,  LEHHOCTHBIX
OpUEHTAUUN JIMYHOCTH, SKOJIOTUYECKOTO MBILUICHUS, IPEACTABICHHUN O 3J0POBOM
oOpa3e XKM3HM M OEpeKHbIM OTHOUIEHHUEM K OKpYyKarouled MpPUPOIHOU cpene.
[ToaTomy Hapsily ¢ U3ydeHHEM OOIIEOMOJOTHYECKUX TEOPUid, a TakKe 3HAHUHU O
CTPOEHUU >KMBBIX CHCTEM PA3HOI'O PAHra M CYIIHOCTH OCHOBHBIX IPOTEKAOIINX B
HUX MPOLIECCOB B MPOrpaMMme MO OMOJIOTMH YAENEHO BHUMaHHUE HCIOJIb30BAHUIO
MOJIYYEHHBIX 3HAHUUN B MMOBCEIHEBHOM KU3HM JUIsl PEIICHUs TPUKIAAHBIX 3a/1a4, B
TOM 4Hucje: NpOoPUIAKTHUKY HACJIEICTBEHHBIX 3a00JIeBaHUM 4YeNlOoBEKa, MEIUKO-
TE€HETHYECKOTO KOHCYJIbTUPOBAaHU, 000CHOBaHUS 9KOJIOTUYECKU
1eJIecCO00pa3HOro TMOBEACHUS B OKpY)KaloOIIeW NpUPOJHOW cpene, aHaau3a
BIIUSIHUSA XO3SMCTBEHHOW JESTENBHOCTU 4YEJIOBEKAa Ha COCTOSIHHE MPUPOJIHBIX U
MCKYCCTBEHHBIX IKOCUCTEM. Y CHJICHHE BHUMAHUS K NMPUKJIATHOW HAMPaBIEHHOCTU
yaeOHoro mpenMera «buosorus» MpoaUKTOBAHO HEOOXOIUMOCTBIO 00eCIeueHus



YCIOBUH ISl PEIICHUs] OJHOM U3 aKTyallbHBIX 3a7au IIKOJIHHOTO OHOJIOTrHYECKOrO
oOpa3oBaHMsI, KOTOpas mpeAmnojaraeT (QopMUpOBaHHE Yy  OOy4YaOIIUXCS
CIIOCOOHOCTH aJanTHPOBAaThCS K HW3MEHEHHUAM JIUHAMHUYHO Pa3BUBAIOIIETOCS
COBPEMEHHOT'0 MUpA.

buonorust Ha ypoBHE cpeaHero o0mero oOpa3oBaHHUS 3aHUMAET Ba)KHOE
mecto. OHa oOecrieunBaeT (QOPMHUPOBAHUE Y OOYYAIOIIMXCS MPEICTABICHUNA O
HAYYHOW KapTHHE MHUpa, paclIupseT U 0000IaeT 3HaAHUS O KUBOHM MpHUpoje, €&
OTIIMYUTENIBHBIX IPU3HAKAX — YPOBHEBOW OPraHM3allid W HBOJIIOLMUH, CO3TAET
yCIOBUSL  JJIA:  TO3HAHUS  3aKOHOB  JKMBOM  Npupoabl, (OPMUPOBAHUSA
(YHKIIMOHAJIBHOW TPAaMOTHOCTH, HAaBBIKOB 3JI0pPOBOTO M 0e€30macHOro oodpasa
YKU3HH, IKOJOTMYECKOTO MBILIEHHS], IEHHOCTHOTO OTHOIICHHS K dKUBOM MPUPOJIE
Y YEIJIOBEKY.

Bonbiioe 3HaueHrne OMOJIOTUS UMEET TAKXKE JUIsl pELIEHHs] BOCIIUTATENbHbBIX U
pa3BUBAIOIIMX  3aJad  CpelHero  obmero  o0pa3oBaHUsA,  COLUAIM3ALMU
oOyuaromuxcs. M3ydenne Ouonsoruu odecnednBaeT ycioBHs il (OPMUPOBAHUS
WHTEJUIEKTYaJbHbIX, KOMMYHHKAallMOHHBIX W HMH(POPMALMOHHBIX HaBBIKOB,
ACTETUYECKON KYJbTYpbl, CIOCOOCTBYET HMHTETpallMi OWOJOTMYECKUX 3HAHUM C
IPEICTaBICHUAMU U3 APYTUX YY€OHBIX MPEAMETOB, B YACTHOCTH, (PU3UKU, XUMUU
u reorpapuu. Ha3BaHHBIE MOJOKEHUS O IpeIHA3HAYEHUM y4eOHOro IpeamMera
«buosiorus» COCTaBUIM OCHOBY MJisi ONpENENeHUus IMOAXOAOB K OTOOpY H
CTPYKTYPUPOBAHHMIO €r0 COAEp’KaHUsA, MPEACTaBICHHOr0O B Iporpamme Io
OMOJIOTHH.

Ot60p coxepxkanusa ydeOHOro mpeamera «buonorus» Ha 0a30BOM YypOBHE
OCYIIECTBIEH C MO3UIMH KyJIbTypoCcOOOpPa3HOTO MOJAXOJa, B COOTBETCTBUH C
KOTOPbIM OOy4aroluecs: JOJKHbI OCBOMTH 3HAHWA W YMEHHMs, 3HAUUMbIE IS
dbopmupoBaHusi 00IIEH KyJbTYphl, OMNpPEACNISIIONIME aJeKBaTHOE IOBEICHUE
YeJIOBeKa B OKPY’KAOIIEH MPUPOJHOU cpejie, BOCTpEOOBAHHBIE B IOBCEIHEBHOM
KU3HU U MPaKTHUECKOM aesTenbHOCTH. Ocoboe MEecTo B 3TOM cucTeMe 3HAaHUMN
3aHMMAIOT JIEMEHTHI COJIEPKaHUs, KOTOPbIE CIIy>KaT OCHOBOMU /1711 pOPMUPOBAHUS
NPEACTABICHU O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MuUpa U
LHEHHOCTHBIX  OpPHEHTALMSX  JIMYHOCTH, CHOCOOCTBYIOUIMX  T'yMaHH3aluu
OMOJIOrMYECKOro 00pa3oBaHMUsL.

CTpykTypupoBaHHE cOAepX)aHUs y4yeOHOro Marepuajga B IMPOTrpaMMe I10
OMOJIOTMM OCYILECTBICHO € YYETOM MPUOPUTETHOrO 3HAYEHUS 3HAHUU 00
OTIIMYUTENBHBIX OCOOCHHOCTSX JKUBOW MPUPOABI, O €€ YPOBHEBOIN OpraHu3aluu U
HBOJIIOLIMU. B COOTBETCTBUM C 3TUM B CTPYKTYype yueOHoro npeameTa «buomorus»
BBIJICJIEHBI CIIEIYIOLINE COAEPKATEIbHbIE TMHNN: «bronorus kak Hayka. MeToabl
Hay4yHOro mno3HaHus», «KneTka xak Ouonoruueckas cucrema», «OpraHu3m Kak



Oouonoruueckas cucreMa», «CucTteMa M MHOT000Opa3ne OpPraHudecKOro MHUpay,
«IBOJIOLMS KUBOU MPUPOIBI», « IKOCUCTEMBI U IPUCYIIIUE UM 3aKOHOMEPHOCTH.

Llenp m3yuenuss ydueOHoro mpeamera «buomorus» Ha 06a30BOM YpPOBHE —
OBJIaJIcHWE  OOy4YaloIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAIbLHON
OpraHW3allid J>KUBBIX CHUCTEM pa3HOr0 paHra M NPUOOPETEHHE YMEHHU
UCIIOJIB30BaTh ATU 3HAHUS ISl TPAMOTHBIX JIEUCTBUUA B OTHOIICHUM OOBEKTOB
YKUBOU MPUPOABI U PEUICHUSI PA3TUYHBIX KU3ZHEHHBIX MPOOJIEM.

JocTikenue 1enu u3ydeHusi yueoHoro npeamera «buosnorus» Ha 6a3oBom
YpOBHE 00€CTIeUNBAETCS PEIICHUEM CIEAYIOMNX 3a]1ay:

OCBOCHHME OOYYaIOIIMMUCS CHCTEMbl 3HAaHUH O OWOJIOTMYECKUX TEOPHSX,
YUEHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPaBUIIaX, CIyKAIIUX OCHOBOU
s (opMHpOBaHUS TMPEACTABICHUI O €CTeCTBEHHO-HAYYHOW KapTHMHE MHUpPA, O
METO/IaX HAYYHOTO MO3HAHMSI, CTPOCHUH, MHOTOOOPa3uu U OCOOEHHOCTSIX >KUBBIX
CUCTEM Pa3HOr0 YPOBHSI OpraHU3alliy, BBIAAIOMINXCS OTKPBITUSIX U COBPEMEHHBIX
HCCJICIOBAHUSIX B OMOJIOTHH,

(dbopMHpoBaHrE y OOYy4YalOIIMXCS IMO3HABATENIbHBIX, WHTEJUIEKTYaAJbHBIX H
TBOPYECKUX CHOCOOHOCTEW B MPOLECCE aHalIM3a JAaHHBIX O MYTAX Pa3BUTHS B
OMOJIOTUM HAYYHBIX B3IJISIIOB, UJEH M MOIXOJ0B K H3YYEHHUIO KUBBIX CHCTEM
Pa3HOTO YPOBHS OpraHU3alUY;

CTAaHOBJICHHE Yy oOOydarommxcs oO0meil KyJabTypbl, (YHKIHMOHAJIBHOU
rPaMOTHOCTH, Pa3BUTUE YMEHUUN OOBSCHSITH U OLICHUBATH SIBIICHUS OKPY>KAIOIIETO
MHpa KUBOW MPUPOABI HA OCHOBAHWM 3HAHUN W OMNbITA, IOJYYECHHBIX IPHU
M3y4YeHUH OMOJIOTHH;

dbopmupoBaHre y OOydYalOIIMXCd YMEHHM WUIIOCTPUPOBATh 3HAUYCHHE
OMOJIOTMYECKUX 3HAHUW B MPAKTUYECKOW JEATEIIBHOCTH YeIOBEKa, pPa3BUTHHU
COBPEMEHHBIX MEJUIIMHCKUX TEXHOJIOTUN U arpoOUOTEXHOJIOTUH;

BOCMIUTaHUE YOEXKIAEHHOCTH B BO3MOKHOCTH TO3HAHHUS YETOBEKOM >KHBOM
MIPUPOJIBI, HEOOXOIUMOCTH OEPEKHOTO OTHOIIECHUS K HEH, COOTIOICHUS ATHICCKUX
HOPM TIPU MPOBEJACHUU OMOJIOTUYECKUX UCCIICIOBAHMIA;

OCO3HAHUE IICHHOCTH OHOJIOTUYECKUX 3HAHWM JJIsi TIOBBIINICHUS YPOBHS
AKOJIOTUYECKOMN KYJIbTYpHbI, 1151 GOPMUPOBAHUS HAYYHOT'O MUPOBO33PEHUSI;

pUMEHEHUE MPUOOPETEHHBIX 3HAHUM U YMEHUHN B TTOBCEAHEBHOM KU3HU JIJIS
OLICHKU MOCJIEACTBUM CBOEH AEATEIBHOCTH IO OTHOLIECHHIO K OKPY’KAIOIIEH cpelie,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHME W COOJIIOJIEHHE Mep MNPOPUIAKTUKH
3a00J1eBaHUM.

B cucreme cpennero oOmiero obOpaszoBanusi «buosorusy», w3ydaemas Ha
0a30BOM YpOBHE, SIBISIETCSI OOS3aTEIBHBIM yUE€OHBIM MPEIMETOM, BXOISIINM B
COCTaB MpeaMeTHOM o0nactu « EcTecTBeHHO-HAyUYHBIE TIPEIMETHI.



Jlst m3ydennsi 6uoa0ruu Ha 6a30BOM YPOBHE CPEIHETO 00IIero 0opa3oBaHus
oTBoaUTCS 68 yacoB: B 10 kimacce — 34 ygaca (1 gac B Henemo), B 11 kiacce — 34
yaca (1 gac B Hegento).

COJEPXKXAHUE OBYUYEHUA
10 KITACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTUH C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMH HayKamu, (puiiocoueit, STUKON, SCTETUKON U MPaBOM.
Ponp Owonormu B (OpMHUPOBAaHMM COBPEMEHHOW HAyYHOW KApTHUHBI MHpA.
Cucrema OMOJIOTMYECKUX HAYK.

MeTobl TO3HAaHUS KUBOUW TIPUPOABI (HAOII0ACHUE, IKCIIEPUMEHT, OMMCAHUE,
U3MepeHue, KilacCUpUKAlMs, MOJICTUPOBaHUE, CTaTHUCTHYecKas 00paboTka
JTAHHBIX ).

JlemoHcTpanum:

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

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

JlaGopaTopHblie M NpaKkTHYeCKHE PadoThI:

[Ipaktrnueckass padora Ne 1. «Jcmosb3oBaHME pa3IUYHBIX METOAOB MPHU
U3YYEHUU OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cuCcTEeMbI U UX OPraHU3AIUA.

Kusbie cuctembl (OMOCUCTEMBI) KaK peAMET u3ydeHus ouonorun. OTinuue
YKUBBIX CUCTEM OT HEOPTraHUYECKOW MPUPOIBI.

CaoiicTBa OMOCHCTEM U UX pa3HOOOpa3ue. YPOBHHU OpraHu3aluud OMOCUCTEM:
MOJICKYJISIDHBIN, KJIETOYHbIA, TKAHEBBIM, OPraHU3MEHHBINA, MNOMYJSIIUOHHO-
BHJIOBOM, SKOCHCTEMHBIN (OMOTe0IeHOTUUECKHU), OMoChepHBIil.

JdeMoHCTpanuu:

Tabmuubl u cxeMbl: «OCHOBHBIC MPU3HAKU JKU3HUY», «YPOBHU OpraHU3AINH
YKABOW MPUPOIBD».

Oo6opynoBanue: moaesb MmoJiekyibl JIHK.

Tema 3. Xumuueckuii cOCTaB M CTPOEHHNE KJIETKH.

XUMHAUYECKUM COCTaB KIIETKH. XHMHUYECKUE DJIEMEHTBI: MaKpPOAJIEMEHTHI,
MUKpPO3JIeMEeHTHI. Bosia 1 MuHEpanbHbIE BEIIECTBA.

OyHKIMM BOABI U MHHEPAIbHBIX BelIeCTB B kieTke. [lommepxkanue
OCMOTHYECKOI0 OanaHca.

benku. CoctaB u cTpoeHHe OETKOB. AMUHOKHUCIOTHI — MOHOMEPHI OEIKOB.
He3aMeHnMble ¥ 3aMEHUMbIE AMUHOKHUCIIOTHI. AMUHOKHUCJIOTHBIA COCTaB. Y POBHHU
CTPYKTYpbl ~O€JIKOBOW MOJIEKYyJbl (TIepBUYHAs, BTOPUYHAs, TPETHUYHAS U



YeTBEpTUYHAsl CTPYKTypa). XUMHYECKHMe CcBoHcTBa OenkoB. buonormueckue
byHKIUN OEIKOB.

®depmeHThl — Owonormdeckue Karanm3aTtopbl. Ctpoenue (QepmeHra:
aKTUBHBIA IIeHTp, cyOcTpartHas cneuuduuHocts. KodepmeHnTsl. Buramussbl.
OTnnuus pepMEHTOB OT HEOPTaHMYECKUX KaTaIU3aTOPOB.

VYrneBoasl: MoHOcaxapuabl  (TJOOK03a, pubo3a u  JAe30Kkcupudo3a),
aucaxapuipl  (caxaposa, JaKTo3a) W ToyMcaxapulibl  (Kpaxmal, TJIMKOTEH,
1esuI003a). buonornyeckue GyHKIIMM YTIII€eBOIOB.

Jlunuael:  Tpurauuepuabl, QGocPoaUnuabl, cTepouasl. [HapoduiIbHO-
ruapodoOHbie  cBoiicTBa. buonormyeckue ¢yHkuuu saunuaoB. CpaBHEHUE
yIJ€BOJIOB, OCIKOB M JTUMHUI0B KaK HCTOUHUKOB YHEPTHH.

Hyxnennoseie kucnorel: JHK wu PHK. Hykneormaer — MoOHOMEpHI
HyKIenHOBBIX KUCIOT. Ctpoenue u ¢pyukuun JJHK. Ctpoenne u ¢pynknuun PHK.
Bunasl PHK. AT®: ctpoenne u GhyHKIIHIH.

[{utonorus — Hayka o kieTrke. Kiietounas teopus — mpuMep B3aUMOAECUCTBHUS
uei 1 pakToB B HAYYHOM MMO3HAHUH. MeTOAbl N3YUEHUS KIIETKH.

Knerka kak mnenoctHas >xuBasg cuctemMa. OOmmMe NpHU3HAKH KIETOK:
3aMKHyTasi HapykHasi memOpana, moinekyisl JIHK kak renernueckuil ammapar,
CUCTEMa CUHTE3a Oeka.

Tunel KJIETOK: JyKapuoTHYecKass MW mpokapuotuyeckasd. OcOOEHHOCTH
CTpPOEHHUsI MPOKapHOTUYECKON KieTku. KnerouHas creHka Oakrepuid. CTpoeHwue
DYKapUOTHYECKON KIETKH. OCHOBHBIE OTIMYMS PACTUTEIBHOW, J>KUBOTHOM U
rpUOHON KIIETKHU.

[ToBEpXHOCTHBIE CTPYKTYpPhI KJIETOK — KJIETOYHAs CTEHKA, INIMKOKAIUKC, MX
¢bynkuuu. [nazmarnueckas memOpana, e€ ceoiicTBa U PyHkuu. LluTomnasma u eé
opranouipl. OnHoMemOpanHbie opranounbl kietku: JIIC, anmmapart ['ombmxw,
an30coMbl. [1oyaBTOHOMHBIE OPraHOWIBl KJIETKHM: MHUTOXOHIPHH, ILIACTUIBI.
[Ipoucxoxxknenne MUTOXOHApHM U TulacTua. Bunbl mmactun. HememOpanHbie
OpraHOMJIbl KJIETKU: pPUOOCOMBI, KJIETOYHBIA IIEHTP, LEHTPUOJIA, PECHUYKH,
KryTUKU. DYHKIMHA OPraHOUAO0B KJIETKU. BKiltoueHus.

Anpo — perynaropHslid HeHTp kieTku. CTpoeHue sjpa: saepHas o0os0vKa,
KapuoIUIa3Ma, XpOMaTHH, SIIPBIIIKO. XPOMOCOMBI.

TpaHCcHOpT BEIIECTB B KJIETKE.

JdeMoHCcTpanuu:

[Toptpetsl: A. Jleenryk, P. I'ykx, T. llIBann, M. lIneinen, P. Bupxos, JIx.
Yorcon, ®. Kpuk, M. Yunkuuc, P. ®panxinn, K. M. bap.

Hunarpammer:  «PacnpeneneHne XMMUYECKHX JJIEMEHTOB B HEXKHBOU
npupoze», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B KUBOM MPUPOIEN.



Tabmuubr n cxembl: «llepuogmdeckass TabnuIa XUMHUYECKUX SJIEMEHTOBY,
«CTpoeHne MOJIEeKYJbl BOAb, «buocunres 6enka», «CTpoeHHEe MOJIEKYIIbI OeNKay,
«Ctpoenne pepmentay, «Hyknennosbsie kucnotel. [JHK», «Ctpoenune monexybl
AT®», «CtpoeHne >yKapuOTHYECKOM KIETKW», «CTpOEHUE KMUBOTHOU KIIETKW,
«CTpoeHue pacTUTENbHON KIETKN», «CTpoeHHe MPOKAPUOTUYECKOU KIIETKNY,
«CTpoeHue saapa KIETKN», « YTIIEBOIAb, «JIumuap.

ObopynoBaHue: CBETOBOM MHMKPOCKON, OOOpyAOBaHWE [JIsl TPOBEICHUS
HAOJIOICHUM, W3MEPEHHM, SKCIIEPUMEHTOB, MHUKpONpPENapaTbl pPacTUTEIbHBIX,
YKUBOTHBIX U OaKTEPUAIbHBIX KJIETOK.

JlaGopaTopHble U MPaKTHYECKHE PadOThI:

JlaGopatopnas pabora Ne 1. «M3yueHne KaTaJIUTUYECKONH AaKTUBHOCTH
dbepMeHTOR (Ha MPUMEPE aMIIIa3bl UK KaTajasbl)y.

JlabopatopHass pabota No 2. «/3ydyeHue CTpOeHHS KIETOK pacTEHUH,
JKUBOTHBIX U OakTepHil MOJi MUKPOCKOIIOM Ha TOTOBBIX MHUKpONpENaparax M HX
OMHCAHUE.

Tema 4. 7KusHeaesiTeJIbHOCTh KJIETKH.

OOMeH BeNIeCTB, WU METa00IN3M. ACCUMMIAIMS (TIIIACTUYECKUIT OOMEH) U
JUCCUMMWJISALIUS (PHEPreTUUeCKUid OOMEH) — JBE CTOPOHBI €IUHOrO Mpollecca
MeTrabonu3ma. Poib 3aKOHOB COXpaHEHHUs BEIIECTB W DHEPrud B TMOHUMAHUU
MeTaboum3ma.

Tunbl oOMeHa BeliecTB: aBTOTPO(dHBINA U rerepoTpodHsbiil. Posib GpepMeHTOB
B 0OMEHE BEIIECTB U MPEBPALICHUH SHEPTUU B KJIETKE.

®ortocunTte3. CmeroBas W TeMHOBas (a3bl (GoTocuHTe3a. Peakuuu
dborocunTe3a. DPheKTUBHOCTh (hOTOCHHTE3a. 3HAUCHUE (DOTOCHUHTE3a IS KU3HHU
Ha 3emiie. BiausiHue ycnoBuii cpeipl Ha (DOTOCUHTE3 U CIIOCOOBI TOBBIIICHUS €T0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTCHUM.

XeMocuHTe3. XEeMOCHHTE3UPYIOIINe OakTepuu. 3JHAUCHHE XEMOCHHTE3a JIJIs
YKU3HH Ha 3emie.

DHepreTuueckuii oOMeH B KieTke. PaciierieHue BeliecTB, BbIJCICHUE U
aKKyMYJIMpPOBAaHHE DSHEPruM B KJIETKE. OTambl HSHEPreTUYEcKOro oOMeHa.
['mukonu3. bpoxenue m ero Buabsl. KucnopogHoe OKHCIEHHE, WU KIETOYHOE
JIbIXaHUE. OkucnuTenbHoe dbochopunupoBaHue. O¢ddexTuBHOCTH
HHEPIreTUICCKOr0 OOMEHA.

Peakiuu wmaTpuuHoro cuHre3a. [eHermueckas wunHpopmauus u JHK.
Peanuzauus reHetuueckoil uH@opmanuu B KieTKe. ['eHeTHYecKuid KOA U €ro
cBoiicTBa. Tpanckpumnuus — Matpuuabli cuHTe3 PHK. Tpancnsnus — GuocunTe3
Ooenka. Ortambl TpaHcisiuu. KomupoBanue amuHOKucIOT. Pomb pubocom B
OouocuHTe3e Oenka.



Hexnetounsie popmbl sxu3Hu — BUpychl. MicTopust otkpsiTus Bupycos (. U.
WNBanoBckuit). OCOOCHHOCTH CTPOCHHS ¥ SKH3HEHHOTO IIMKJIa BHUPYCOB.
bakrepuodarn. bonesnm pacreHuid, XWUBOTHBIX W YEJIOBEKAa, BBI3HIBACMBIC
Bupycamu. Bupyc ummynoneduiura yenoseka (BUIY) — BozOyautens CITM/a.
OOpatHast ~ TpaHCKpUIILMsA, peBepraza W uHTerpaza.  lIpodwunaktuka
pacnpocTpaHeHHUs] BUPYCHBIX 3a00JICBaHUM.

JlemoHcTpanum:

[Toptpetsl: H. K. Konbiios, [. U. UBanosckuii, K. A. Tumupsizes.

Tabmuubl U cxembl: «Tunel nutanusy, «Mertadonuzm», «MUTOXOHAPHUNDY,
«HepreTudeckuii ooMen», «Ximopormiacty, «Potocuntes», «Crpoenue JJHK»,
«Ctpoenre u PyHKITMOHHpPOBaHUE TeHA», «CuHTE3 Oenkay, «[ eHeTnaecKuit Ko,
«Bupycs», «bakrepuodarn», «Ctpoenue u xu3HeHHbIN UK Bupyca CIIM/a,
oakrepuodaray, «Pemnmukarus JJTHK.

Oo6opynoBanue: monenu-anuinkanuu «Yasoenue JIHK u Tpanckpumnius»,
«buocunres 6enka», «CTpoeHue KIETKu», Mojielb cTpykTypsl JJHK.

Tema 5. PazmHoOXkeHUe M HHAUBUAYAJIbHOE PA3BUTHE OPraHU3MOB.

KiieTouHbIii 1UKII, WM KU3HCHHBIM LMK KiIeTku. MHTepdaza u MHUTO3.
[Ipouieccrl, mpoTekaromue B uHTepdaze. Perumkainus — peakuus MaTpUIHOTO
cunteza JIHK. Crpoenne xpomMocoM. XpOMOCOMHBIM Ha0Op — KapHOTHIL
JunnouaHeli M TalIOWJAHBIA ~ XPOMOCOMHBIE ~ HAaOOphBL.  XPpOMATHUIBI.
[{utonoruueckue OCHOBBI Pa3MHOXKEHHSI M  WHIUBUAYaAJIbHOTO  Pa3BUTHUSA
OpTaHU3MOB.

Henenue knetku — muto3. Craaum murto3a. IIpoueccel, npoucxonsiue Ha
Pa3HbIX CTAAUSIX MUTO3a. bUOJTOrMYECKU CMBICIT MUTO3A.

[Iporpammupyemasi THOEIb KJIETKH — aronTo3.

DopMbI pa3sMHOXKEHHSI OPraHU3MOB: Oecrosioe U nmosioBoe. Buabl Oecrnonoro
Pa3MHOXXEHUS: J€JIEHWE HaJIBOE, IOYKOBAHHE OJIHO- W MHOTOKJIETOYHBIX,
criopooOpa3oBaHue, BEreTaTUBHOE pa3MHOXKEeHHE. VICKyCCTBEHHOE KIIOHUPOBAHHE
OPraHu3MOB, €0 3HAYEHUE JJI CEJIEKIIUU.

[TonoBoe pa3zMHOKEHHE, €T0 OTINYHS OT OECTIOJIOTO.

Meito3. Cranuu meiio3a. Ilpouecchl, npoucxonsiine Ha CTagusx MeHosa.
IToBenenne xpomocoM B Menose. KpoccuHrosep. bHOJIOrMYECKUMU CMBICT H
3Ha4YeHUE Meno3a.

['ameroreHes — mnporecc 0Opa3oBaHUs TOJIOBBIX KJIETOK Yy JKHUBOTHBIX.
[TonoBeie xese3bl: CEMEHHUKU U SUYHUKUA. OOpa3oBaHHE W Pa3BUTHE IMOJOBBIX
KJIIETOK — TameT (CrepMaro30ujl, SHUIEKJIEeTKa) — CIepMAaTOreHE3 U OBOIECHE3.
OCcOOEHHOCTH CTPOCHHS SUIEKICTOK U crepMaTo30uaoB. OmuiogoTBOpEHUE.
[TapTrenorenes.



WunuBunyanbHoe  pa3BuTHe (OHTOTeHE3). OMOpHOHANIBHOE  Ppa3BUTHE
(oMOpuorenes). DTanbl SMOPUOHAIBHOTO Pa3BUTUSL Y MO3BOHOUYHBIX >KUBOTHBIX:
npoOieHue, racTpysius, opraHorene3. IloctamOpuoHanbHOE pa3BUTHE. THIIBI
MOCTAMOPHUOHAIBHOTO Pa3BUTHS: TMpPsAMOE, HempsMmoe (JTUIuHOYHOE). BimsHue
Cpeabl Ha pa3BUTHE OPraHU3MOB, (DAKTOPBI, CIIOCOOHBIC BBI3BIBATH BPOXKIEHHBIC
YPOJACTBA.

Poct u pasButue pactreHuii. OHTOreHEe3 I[BETKOBOTO PACTCHUS: CTPOCHHUE
CEMEHH, CTAJINU Pa3BUTHUSL.

JdeMoHCcTpanuu:

Tabmuiel u  cxembl: «DOpMBI pPa3MHOXKEHHSI OPraHU3MOBY, «J[BoitHOE
OIUIOJIOTBOPEHUE Yy UBETKOBBIX pacTeHul», «BereratTuBHOE pa3MHOKEHUE
pacteHui», «Jlenenne kieTku Oaktepuit»y, «CTpOEHUE TIOJIOBBIX KJIETOKY,
«Ctpoenue xpomocoMbl», «Knertounsrii nmukim», «Pemmukanus JHK», «Mutos»,
«Menos», «IIpsimoe u HenpsAmMoe pa3BUTHEY, «] aMETOreHe3 y MIICKOIMUTAIOIINX U
4eIoBeKa», «OCHOBHBIC CTaJIMU OHTOTEHE3a».

O6opynoBaHue: MHKPOCKOTI, MHUKPOITPENAPATHI «Cniepmato30uas
MJICKOITATAIOWIETO», «SIHIEeKIIeTKa MJeKonuTarmeroy, «Kapuoknnes B KieTkax
KOpEIlIKa JyKa», MarHUTHas MOJEb-anIuIuKanus «J/leieHue KIeTKW», MOJIEIb
JAHK, monenp meTada3zHoi XpoOMOCOMBI.

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

JlaGoparopuas pabora Ne 3. «HaOmiomeHue MuTO3a B KJIETKaX KOHYHKA
KOpEIIIKa JIyKa Ha TOTOBBIX MUKpPOMpPENnaparaxy».

JlaGoparopuas pabora Ne 4. «M3ydeHHe CTPOCHHS IIOJIOBBIX KIIETOK Ha
FOTOBBIX MUKpOTIpEnaparax».

Tema 6. HacsiencTBEHHOCTh M U3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeTrku. Mctopus pa3BuTus reHeTUKH. Poib nuTonioruu
1 SMOPHOJIOTHH B CTAHOBJICHUU TCHETUKH. BKiIam pOCCHUCKUX M 3apyOeKHBIX
V4EHBIX B Ppa3BUTHE TCHETHKU. MeETOJbl TEHETHUKH (THOPHIOJOTHUCCKUM,
IUTOT€HETUYECKUM, MOJIEKYJISIpHO-TeHeTHUeCKuil). (OCHOBHBIE T'€HETUYECKUE
noHsTusA. [ 'eHeTn4Yeckasi CHMBOJIMKA, UCTOJIb3yEMasi B CXEMax CKPEIIMBaHUM.

3aKOHOMEPHOCTH HACJIEIOBaHUs MPU3HAKOB, YCTaHOBIEHHbIE . MeHaenem.
MonorubpuiHoe CKpenBaHue. 3aKoH eauHooOpa3usi THOPHUIOB TEPBOTO
nokoyieHus. IlpaBuino JOMUHMpPOBaHMS. 3aKOH pACHICIJICHUS TMPU3HAKOB.
I'unoresa yuctoTel ramer. [1oaHOE U HEMOIHOE TIOMUHUPOBAHUE.

JuruOpuaHoe  CKpelIMBaHWE. 3aKOH  HE3aBUCHUMOTO  HaCJeJOBaHUS
npu3HakoB.  lluToreHeTMYecKWe  OCHOBBI  JUTHOPHJIHOTO  CKpEHIMBAHUS.
AHanuzupyouiee ckpenmpanme. Mcnoap30BaHne aHAIM3UPYIOLIETO CKPEIIMBaHUS
JUISL OTIPEICIICHHS TEHOTHIIA OCOOHU.



CuemnieHHoe  HacinefoBaHue mpu3HakoB. Pabora T. Moprana 1no
CLEIJICHHOMY HacCJEeJOBaHUIO TeHOB. HapylleHne cuenieHus reHoB B pe3yJibTare
KPOCCHHIOBEpA.

XpoMOCOMHas TEOPUS HACIIEICTBEHHOCTHU. | €eHETUUECKHUE KAPTHI.

['eneTuka mosia. XpoMOCOMHOE ONpeAesieHUE Mmoia. AyTOCOMBI U TOJOBBIE
XpOMOCOMBI. ['OMOramMeTrHsle M rereporameTHble opraHu3Mmbl. HacnegoBanue
IIPU3HAKOB, CLETUICHHBIX C ITOJIOM.

W3MeHunBOCTh. BHIbI ©3MEHUMBOCTU: HEHACJIEICTBEHHAS] U HACJIEACTBEHHAS.
Ponp  cpempl B HEHACHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOAU(PUKAIMOHHON U3MEHUYUBOCTU. BaprallMoHHbIN psifi U BapuallMOHHAsi KpUBasi.
Hopma peaknnm npusnaka. KomuecTBEHHBIE M KAaYeCTBEHHBIE NPU3HAKU U UX
HOpMa peakimu. CBOMCTBA MOAU(PUKAITMOHHON H3MEHYHUBOCTH.

HacnencrBeHHasi, wiM TeHOTHUIMYECKas, W3MEHUYUBOCThb. KoMOuHaTuBHAs
U3MEHYMBOCTh. Mei03 W TMOJOBOM TMpOIECC — OCHOBA KOMOWHATHBHOU
M3MEHYMBOCTU. MyTalimoHHasi U3BMEHUMBOCTh. Kitaccudukanus MyTanuii: TeHHBIE,
XpPOMOCOMHBIE, FTeHOMHBIE. HacToTa U NMpUYKMHBI MyTaluid. MyTareHHble (paKTOPBHI.
3aKOH rOMOJIOTHYECKHX PANOB B HACIIEACTBEHHOM n3mMeHunBoctu H. . BaBunosa.

BuesnepHas HaciIeICTBEHHOCTb U U3MEHYUBOCTb.

['enetuka 4yenoBeka. Kapuorumn uenoBeka. OCHOBHBIE METOAbl TEHETUKH
YeJIOBEKa: TCHECATOTHUCCKNM, OJIM3HEI[OBBIM, IIMNTOTCHETHYCCKHUM, OMOXHMMHUYCCKUH,
MOJIEKYJISIPHO-TEHETUIECKH. CoBpemeHnHOE OIIPENICIICHHE reHOTHIA!
IIOJITHOTEHOMHOE CEKBEHUPOBAHUE, I'€HOTUIIMPOBAHUE, B TOM YHUCJIE C IOMOILIBIO
[111P-ananu3a. HacnencTtBenuble 3a00jcBaHUsS YEIOBEKA: TCHHBIC OOJIC3HH,
00JIe3HN C HACJIEICTBEHHOW MpEeApacroyiOKEHHOCTbIO, XPOMOCOMHbBIE OOJIE3HU.
Comarnueckne u TreHepaTuBHble MyTauuu. CTBONOBBIE KIETKH. [IpuHUHAIBI
3I0pOBOI0 00pa3a MKU3HH, TUArHOCTUKHU, MPOPUIAKTUKA U JIEUEHUS T€HETUYECKUX
Oone3Hel. MenuKo-reHeTHYeCKOe KOHCYJIbTUPOBAHKUE. 3HAUEHUE MEIUIIMHCKOMN
TCHETHKH B MPEAOTBPAIICHUH U JICUEHUU TeHETHUECKUX 3a00JI€BaHU YEIOBEKa.

JdeMoHCcTpanuu:

[Toptpersr: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B.
Tumodees-Pecosckuii, H. U. BaBuios.

Tabmuiet u cxembl:  «MOHOTMOpPUAHOE  CKpeIIMBAaHWE HM  €ro
[UTOI€HETUYECKAasi OCHOBa», «3aKOH pACIICIUICHUS U €ro LHUTOreHEeTHYecKas
OCHOBa», «3aKOH  YHUCTOTHl  ramer», «JlurubpumHoe  CKpelIMBaHHEY,
«llutonornyeckue - OCHOBbI  JAWTMOPUAHOTO  CKpeluMBaHus»,  «Menos3y,
«B3anmonencTBue AJUICNIBHBIX TE€HOB», «leHeTHyeckue KapTbl pACTEHUM,
KUBOTHBIX W 4eEJIOBEKa», «l'eHeTuka moya», «3aKOHOMEPHOCTH HACIEHOBaHUS,
CUEIJIEHHOTO0 ¢ TmonoM», «KapuoTumbl YeloBeKa U KUBOTHBIX», «Buabl



U3MEHUYMBOCTHY», «MoaudukanrnoHHas W3MEHUYMBOCTH», «HacnmemoBanme pesyc-
daktopay, «I'eHeTrKa rpynm KpoBw», « MyTarimoHHas U3MEHUYUBOCTHY.

OOopynoBanue: MoOAENU-AMUIMKAIUA «MOHOTHOPUIHOE CKpELIMBAHUEY,
«Henonnoe nmomuuupoBanue», «Jurubpunnoe ckpemmBanuey», «llepekpécr
XpOMOCOM», MHUKPOCKON W MuKporpenapar «Jlpozoduia» (HOopMa, MyTanuu
(GbOopMBI KpBUIBEB U OKPACKH Tema), repbapuit «I'opox mOCEBHOMY.

JlaGopaTopHblie ¥ NpaKkTHYeCKUE PAdOTHI:

JlabopaTtopHas pabota No 5. «V3ydeHue pe3ynbTaTOB MOHOTHOPUAHOTO U
JUTHOPUHOTO CKPEIIUBAHUS Y IPO30(UIIbl HA TOTOBBIX MUKPOIIpENapaTax.

JlabopaTtopHas pabora Ne 6. «M3yuenue MoauuKaIIMOHHON N3MEHUNBOCTH,
IIOCTPOECHUE BAPUALIMOHHOIO PsAZIa U BAPUALMOHHON KPUBOW.

JlabGopaTtopHas pabora Ne 7. « AHanmu3 MyTanuid y Ipo30(uiIbl Ha TOTOBBIX
MHKpOITperapaTax».

[Ipaktuueckass pabora Ne 2. «CocTaBieHHE W aHAJIU3 POJOCIOBHBIX
YEJIOBEKa.

Tema 7. Cenekuus opranu3moB. OCHOBbI 0MOTEXHOJIOTHH.

Cenekuys Kak HayKa M IMPOLECC. 3apOKIACHUE CEJIEKUUU U JOMECTHUKALUS.
Yuyenue H. W. BaBunmoBa 0 1eHTpax TMPOUCXOXKIACHUS U MHOrooOpasus
KYJbTYPHBIX pacTeHUH. LIEHTpBhI MPOUCXOXKIAEHUS AOMAIIHUX XKUBOTHBIX. CoOpT,
IIOpOJ1a, ITAMM.

CoBpeMeHHbIE METO/IbI CeIeKIUU. MaccoBbIi U MHAMBUAYAJIbHBIN OTOOPHI B
CEJICKIMM PACTEHMM M JKUBOTHBIX. OLEHKa 3KcTepbepa. bIM3KopoACTBEHHOE
ckpenuBanue — HUHOpuAMHT. Ywucras nuHusA. CKpelmMBaHUE YHCTHIX JUHUH.
['ereposuc, wiu rubpuaHas cuia. HepoacTBeHHOE CKpelMBaHWE — ayTOPUIMHT.
Otrnanénnas rtubpummuzanus U e€ ycrnexu. VCKycCTBEHHBIM MyTareHes u
MOJyYCHUE TOIUIUIONAO0B. JIOCTMXKEHHMS CENEKIMM PACTECHHM, >XUBOTHBIX U
MHKPOOPTaHU3MOB.

buotexHonorus Kak OTpacib MPOU3BOACTBA. ['€HHAs WHXKEHEpHUs. OTaIbl
co3ganusi pexomOuHantHod JIHK wu Tpancrennsix opranuzMoB. Kierounas
uHKeHepus. Kilerounble KyapTypbl. MUKPOKIOHAIBHOE PA3MHOXKEHHUE PACTEHUU.
KiloHnpoBaHWe BBICOKONIPOAYKTUBHBIX CENBCKOXO3AMCTBEHHBIX OpPTraHU3MOB.
Okojornueckue W dTudeckue  mpoosembl. MO  —  reHeTuyecku
MOAU(PUITUPOBAHHBIC OPTAHU3MBI.

JlemoHcTpauumu:

[Toptpersi: H. U. BaBunos, . B. Muuypun, I'. [I. Kapneuenko, M. O.
NBaHOB.

Tabmuubr u cxembl: kKapTa «lIeHTpBI MPOMCXOXKACHUS U MHOTOOOpa3us
KYJBTYPHBIX pacTtenuit», «[lopoabl 1oMalHUX KUBOTHBIX», «COpTa KyJIbTYpHBIX
pactenuity, «OTnanéHHas rudpuauzamus», «Padotel akagemuka M. @. lBaHoBay,



«[omumnongus», «OO0bEKThl OuOTEXHONOTUNY, «KIeTouHble KyIBTYpHl H
KJIOHHpOBaHHEe», «KOHCTpynpoBaHue u nepeHoc reHOB, XPOMOCOM.

O6opyaoBaHue: MyJISKHU TUI0I0B U KOPHEIUIOAO0B TUKUX (POPM M KYJIbTYpPHBIX
COPTOB pacTeHui, repoapuil «CenbCKOX03sIiICTBEHHbBIE PACTECHUS.

JlaGopaTopHble U MpaKTHYECKHE PadOThI:

Okckypcusi «OCHOBHBIE METOIbI M JOCTHKEHHS CEJCKIMU PACTCHHH U
KUBOTHBIX (Ha CEJIEKIIHOHHYIO CTaHIIHIO, TUIEMEHHYIO bepmy,
COPTOHMCIIBITATENbHBIM ~ y4acTOK, B TEIJIMYHOE XO3SIHCTBO, J1abOpaTopHuio
arpoyHHBEPCHUTETA WM HAYYHOTO IICHTPA).

11 KIIACC

Tema 1. DBoJroLIHOHHASI OHOJIOTHS.

[IpennochUlkn BO3HMKHOBEHHSI JBOJIOIUOHHOW TEOPHUH. ODBOJIOLMOHHAS
Teopust U €€ MecTO B OMOJIOTMHU. BiusiHue 3BOJIIOLIMOHHOM TEOPUU HAa pa3BUTHE
OMOJIOTHH U APYTHUX HAYK.

CBugerenscTBa 3BOMONUU. [laneoHTONIOrMUECKHE: TMOCIEN0BATEILHOCTD
MOSIBJICHUS BHUJOB B MMAJICOHTOJOTUYECKON JIETOMHUCH, TEPEXOHbIE (POPMBI.
buoreorpadguueckue: cxocTBo U paznnune GayH u GJaop MaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJICTBA W PAa3IMudsig SMOPHUOHOB pa3HBIX BHUJOB
MO3BOHOYHBIX. (CpaBHUTENbHO-aHATOMUYECKHE: TOMOJIOTHYHbBIC, AHAJIOTMYHbIE,
pyIUMEHTApHbIE OpraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMUYECKUE: CXOJCTBO
MEXaHU3MOB HACJICICTBEHHOCTH W OCHOBHBIX METAa0OJIMYECKUX MyTeH y BcCex
OpraHU3MOB.

OpomononHas Teopust Y. JlapBuna. IlpeanochUlKM BO3HUKHOBEHUS
napBuHU3Ma. JIBUWKYIIME CHJIBI ABONIONWK BUAOB 10 JlapBuHy (M30BITOYHOE
pPa3MHOXXEHUE MPU OTPAHUUYEHHOCTU PECYPCOB, HEOMpeNeNEHHAs] W3MEHUYUBOCTb,
O0opb0a 3a CylleCTBOBAHKE, €CTECTBEHHBIN OTOOD).

Cunrernueckas teopust 3BotoIH (CTD) u €€ OCHOBHBIE TTOJIOKEHHUS.

MukposBostonus. [Tonynsuus kak eIMHUIA BUIA W 3BOJIIOIUU.

JBrkymue cuibl ((pakTopbl) SBOJIONMKA BUAOB B Mpupoje. MyTalMOHHbIN
MpoIECC M KOMOMHATHUBHAST M3MEHUYMBOCTh. [lomymsiiMOHHBIE BOJHBI U Apeid
reHoB. M30oJ1ust 1 MUrpanus.

EctecTBeHHbIii 0oTOOp — HampaBisionmii ¢gakrop sBomonud. DopMbl
€CTECTBEHHOTO 0TOOpA.

[TpucnocoOIeHHOCTh OpPraHU3MOB KakK pe3yibTaT dBOMIONUU. [Ipumepsr
MPUCIIOCO0JICHUH Y OpraHu3MOB. ApoMop(dO3bl U UIUOA AT TALINH.

Bun wu  BugooGpazoBanue. Kputepun Buzma. OcHoBHBIE  (OpMBI
BUI000pa30BaHus: reorpaduueckoe, IKOJIOTHIECKOE.



MaxkposBomonus. @PopMbl  3BOTIOLUMHU:  (UIETUYECKAs, JUBEPreHTHAs,
KOHBEpreHTHasi, napauienbHas. HeoOpaTuMocTh 3BOMIOIUH.

[IpoucxoxeHne OT HeCleUUaTM3UpPOBaHHBIX NpeakoB. [Iporpeccupyromas
crenuanu3anus. AJanTuBHas paguarus.

JdeMoHCcTpanuu:

[Toptpetsl: K. Jlunneit, XK. b. Jlamapk, Y. Jdapsun, B. O. KoBanesckuii, K.
M. bap, 2. I'ekkens, @. Mromnep, A. H. CeBepiios.

Tabnunps! 1 cxembl: «Pa3BuTre OpraHMuEcKOro Mupa Ha 3emiie», «3apoIbIiin
NO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «Dopmbl  OoppOBl  3a
cyliecTBoBaHue», «EcrecTBeHHBIH 0TOOP», «MHOroobpasue cCOpToB pacTeHHID,
«MHoroo6pasue  mopoa  JKHBOTHbIX»,  «llomymsmuu»,  «MyTtanuoHHas
U3MEHYHUBOCTB», «Apomopdo3b», «Uamoamanrtaumm», «OOmas aereHepauus»,
«/IBmwxymme cwibl 3Bomonun», «Kapra-cxema wapmpyra nyremectsus Y.
Hapsuna», «boprba 3a cymectBoBaHue», «IIpucrnocobieHHOCTh OpPraHU3MOBY,
«I"eorpaduueckoe BUI000pa30BaHUE», « IKOJIOTMUECKOE BUI000Pa30BAHUEN .

OOopyioBaHHE: KOJJIEKIMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMU OKPACKH,
Ha0oOp IUIOIOB M CeMsIH, KoyuleKusi «l[IpuMmepsl 3alIUTHBIX MPUCIIOCOOJIEHUN y
AKUBOTHBIX», MOJeNb «OCHOBHBIE HANpPABICHUS 3BOJIIOLMHU», 0ObEMHAs MOJEINb
«CTpO€HHE rOJIOBHOTO MO3ra MO3BOHOYHBIX Y.

buoreorpapuueckas kapra wMupa, KoJuleKuusg «@POpMBI COXPAHHOCTH
MCKOIMAEMbIX JKMBOTHBIX W pacTeHWil», Mojaenp ammuiukanus «llepekpéct
XpOMOCOM», BIIaXHble mpenaparbl «Pa3Butue Hacekomoro», «Pa3Burtue
JATYIIKWY, MUKporpenapat «/lpozoduna» (Hopma, Myrauuu (HOpMbl KPbUIbEB U
OKpacKH TeJa).

JlaGopaTopHbie U MIpaKTHYECKHE PadOThI:

JlaGoparopuas pabora Ne 1. «CpaBHeHHE BHAOB MO MOP(POIOTHUECKOMY
KPUTEPUIO».

JlaGoparopnas pabora Ne 2. «Onmcanue nprCIoCOOJEHHOCTH OpraHu3Ma 1
€€ OTHOCUTENBHOTO XapaKkTepay.

Tema 2. Bo3HUKHOBeHHEe M Pa3BUTHE KU3HHU Ha 3emuie.

JloHayuyHble TpENCTaBICHUS O 3apPOKJIECHUU >KU3HU. HayuHble rumortesbl
BO3HMKHOBEHHUSl JKM3HM Ha 3emiie: abuoreHe3 M HaHclepMusi. XuUMUYecKas
3BOJIIOLIMA. AOHOTEHHBIM CHHTE3 OPraHMYECKHX BEIIEeCTB U3 HEOPraHUYeCKHX.
DKCNEepUMEHTANBHOE MOATBEPKACHUE XUMUUECKOM 3BOMIOIMU. HavyanbHble 3Tanbl
ounonornyeckor sBomonuu. I'unoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYP M BO3HHKHOBEHHE NPOTOKJIETKU. [lepBble KIETKM W KX 3BOJIIOLMS.
DopMUPOBaHUE OCHOBHBIX I'PYIII KUBBIX OPTaHU3MOB.



Pa3BuTue xu3Hu Ha 3emuie 1o 3pam u nepuojgaM. Karapxeil. Apxelickas u
nporepo3oiickas d3pel. llameosolickas spa W €€ TMEepUOAbl: KEMOPHUICKUH,
OpPIOBHUKCKHUH, CUITYPUHUCKUH, JEBOHCKUI, KAMEHHOYT OJIbHBIM, IIEPMCKH.

Me3o300cKas 3pa U €€ NEPUOIbl: TPUACOBBIN, FOPCKHUI, MEJIOBOM.

KaliHo3oiickas »9pa ®W €€ TMepuoAbl: MaJCOTCHOBbIA, HEOIE€HOBBIM,
AHTPOITON€HOBBIM.

XapakTepucTuKa KiIMMaTa M IeoJIOTMYECKHX IporeccoB. OCHOBHBIE 3Tarlbl
HBOJIIOIMU PACTUTENILHOTO M JKUBOTHOTO MHpa. ApoMopdo3bl y pacTeHH U
KUBOTHBIX. [I0siBIIEHHE, paclBET U BBIMUPAHHE TPYIIT AKUBBIX OPTaHU3MOB.

CucremMa OpraHMyYecKOTO MHpa KakKk OTpaxkeHHe 3BoJIONUU. OCHOBHBIE
CUCTEMATUYECKUE IPYIIbI OPraHU3MOB.

OBOJIOLHA YeOBEKa. AHTPONOJIOTHS Kak Hayka. Pa3BuTue npeactaBieHuil o
IIPOUCXOXKJICHUN 4YeloBeKa. Meroasl M3ydeHHs aHTpomnoreHesa. (CxoxacrBa u
pasnyus 4eJ0oBeKa U )KUBOTHBIX. CHCTEMaTUYECKOE ITOJI0KEHNE YEIIOBEKa.

JBwxymme  cuiabl  (pakropsl) — aHTpomoreHe3a.  HacneactBeHHas
U3MEHYMBOCTh UM  €CTECTBEHHBbIM o0TOOp. OOmecTBeHHbI 00pa3 KHU3HH,
W3TOTOBJICHUE OPYIUN TPyZAa, MBIIUICHHUE, PEYb.

OCHOBHBIE CTa MU W BETBU 3BOJIOLMN YEJIOBEKA: aBCTPAJIONUTEKH, UeloBek
yMenbld, Yenoek npsaMoxoasmmi, YemoBek HeaHIEpTAIbCKHM, YenoBek
pa3ymHbiil. Haxonkum HCKOmaeMbIX OCTaTKOB, BpPEMS CYIECTBOBAHMS, 00JIaCTh
pacnpocTpaHeHus, 00BEM TOJIOBHOTO MO3Ta, 00pas3 KU3HU, OPYIH.

Yenoeueckre packl. OCHOBHblE  OoONbLIME  pachkl:  €BPOINEOUHAs
(eBpasumiickasi), = Herpo-aBCTpaJioujHas  (PKBaTOpUalbHAas),  MOHIOJOUJIHAS
(a3uaTcko-amepukaHnckasi).  UepTbl  MPUCHOCOOJIEHHOCTH  MpeACTaBUTENCH
YEJIOBEYECKUX Pac K YCJIOBUSAM CYIIECTBOBAaHHS. EIMHCTBO 4YEIIOBEUECKUX pac.
Kputuka pacusma.

JlemoncTpanum:

[Toptpetsl: ®@. Penu, JI. Tlactep, A. M. Onapun, C. Muwmuiep, I'. FOpu, 4.
apBuH.

Tabmuupel 1 cxembl: «Bo3nukHoBeHne CoaHeUHON cHUCTeMbl», «Pa3BuTie
OopraHnyeckoro mupa», «PacturenpHas xierka», <«OKuMBOTHas  KIETKay,
«IIpokapuoTnueckas kieTtka», «COBpeMEHHas CHCTEMa OPraHUYECKOIO MUpPay,
«CpaBHEHHE aHATOMHUYECKHX 4YEepT CTPOCHHUS YEeJIOBEKa U YeIOBEKOOOPa3HBIX
00e3bsin», «OCHOBHBIE MeCTa MaJCOHTOJOIMYECKHMX  HAXOJOK  IPEIKOB
COBPEMEHHOI0 4YeJIOBEKa», «/lpeBHenmme moam», «pesaue moan», «llepsbie
COBPEMEHHBIE JII0N», «HeToBeUecKrue paco».

O6opynoBanne:  mymsiku  «lIpoucxoxaenue  demoBeka»  (OOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOIA, HEaHJEPTalblla, KPOMAHbOHIIA), CIENKUA WU
U300pKEHHUSI KAaMEHHBIX OpYIud NEepBOOBITHOTO ueIoBeKa (KaMHHU-YOIIEPHI,



pyOuna, ckpebia), TeOXpoHOJIOTHYecKass Tabnuma, Kouiekiusa «Dopmbl
COXPaHHOCTH HUCKOMAEMbIX )KUBOTHBIX U PACTEHUI».

JlabopaTtopHble U NpakTHYecKHe padoThbI:

[Ipaktuueckast padbota Ne 1. «M3yyeHue UCKOMaeMbIX OCTaTKOB PACTEHUM U
KUBOTHBIX B KOJUIEKLIHSIX).

OKCKypcHsl «IBOJIOLUSA OPraHMYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
HAy4YHBIN WIH KPA€BEAUECKUI My3€il).

Tema 3. Opranu3msl M OKpYysKaoias cpeaa.

DKoJOorus KaK HayKa. 3ajau U pa3feibl SKOJIOTUA. MEeToAbl 3KOJIOTHYECKUX
UCCIIEOBAaHUM. DKOJIOTHUYECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAs, HAa3€MHO-BO3JYyIIHAs, MMOYBEHHA,
BHYTPHOPTaHU3MEHHAS.

Okonoruueckue Qakropel. Kiaccudukanuss skxonorndeckux (akToOpoOB:
abuoTnueckue, OHOTUYECKHME U aHTpONOreHHble. JlelcTBUE HKOJIOTMUYECKUX
(hakTOpOB Ha OPraHU3MBI.

AbGuoTtnueckue (HakTophl: CBET, TEMIIEPATypa, BIAKHOCTb. DOTONEPUOAU3M.
[Ipucnocobnenusi OpraHu3MOB K  JIEWCTBUIO  a0MOTHYECKMX  (PaKTOpOB.
buonornyeckne puTMsl.

buortnueckue (bakTopBhl. Buner OMOTUYECKUX B3aUMOJICHUCTBUN:
KOHKYPEHIUS, XUIIHUYECTBO, cUMOMO03 U ero (opmsl. Ilapasutusm, koomneparus,
MyTyajdu3M, KOMMEHCAJIM3M (KBAapTHPAHCTBO, HAXJECOHUYECTBO). AMEHCAIH3M,
HelTpanu3M. 3HayeHHe OWOTHYECKHUX B3aMMOAECUCTBUN Uil CYIIECTBOBAaHUS
OpPraHK3MOB B ITPUPOIHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XapaKTEPUCTUKK nomyiasuuu. OCHOBHBIE ITOKA3aTENH
NOMYJISIMUA: YHUCIEHHOCTh, IJIOTHOCTh, POXJIa€MOCTb, CMEpPTHOCTb, MPHUPOCT,
Murpanus. JJmHaMyuka 4uCcI€HHOCTH NOIMYJISIIUN U €€ peryJisius.

JdeMoHCcTpauu:

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

Tabnuuel u cxembl: kapta «lIpupoansie 30HbI 3eminy, «Cpenbpl 0OMTaHUS
Opranu3moBy», «@otonepuoausm», «llonynsauum», «3aKOHOMEPHOCTH POCTa
YUCJIEHHOCTU MOMYJSAUUNA UHPY30puu-TyPenbkny, «luiesbie nenm.

JlaGopaTopHblie M NpaKTHYeCKHE PadoThI:

JlabopaTtopHas pabota Ne 3. «Mopdonoruueckne ocOOEHHOCTH pacTeHUN W3
Pa3HbIX MECT OOUTaAHUS.

JlabopaTtopHas pabora Ne 4. «BinusHre cBeTa Ha poCT U pa3BUTHE YEPEHKOB
KOJIeycay.

[Tpaktrueckast padota Ne 2. «Ilomcu€T MIOTHOCTH MOMYJISAIUA Pa3HBIX BUIOB
PaCTEHUI».

Tema 4. CooOmecTBa ¥ 3K0JIOTHYECKHE CUCTEMBbI.



Coo0miectBo opranu3MoB — OuoueHo3. CTpyKTypbl OMOIIEHO3a: BHUIOBasl,
MPOCTPaHCTBEeHHAsA, Tpodudueckass (mumeBas). Buapl-momuHanTel. CBsizu B
OHOLIEHO3E.

Dkonoruueckrue cuctembl (dkocucreMbl). [loHsiThe 00 »KocucTteMe u
ouoreonieHoze. DYHKIIMOHAIBHBIE KOMIIOHEHTHI 3KOCHUCTEMBI: TMPOIYIIECHTHI,
KOHCYMEHTBI, peayleHTsl. KpyroBopoT BEIIECTB U MOTOK SHEPTUU B IKOCHCTEME.
Tpoduueckne (mumeBbie) YPOBHHU OKOCHUCTEMBI. [lwimeBpie IeMA W CETH.
OcCHOBHBIE TIOKa3aTeIu HKOCHUCTEMBbI: Ouomacca, MPOAYKIHUA. DKOJIOTHYECKUE
nupamMubl: TPOAYKIMU, YHCICHHOCTH, Ouomaccel. CBOMCTBA 3KOCHCTEM:
YCTOMYMBOCTb, CAMOPETYJIALNS, pa3BuTue. CyKieccus.

[TpuponHbie SKOCHUCTEMBI. DKOCUCTEMBI 03P M PEeK. DKOCHCTEMa XBOMHOTO
WIA TTUPOKOJIMCTBEHHOTO Jieca.

AHTPOTIOTEHHBIE ~ DKOCUCTEMBI.  ATPOIKOCUCTEMBI.  YPOOIKOCUCTEMBI.
buonornueckoe v X035HCTBEHHOE 3HAYCHUE arpO’IKOCUCTEM U YPOOIKOCUCTEM.

buopasnooOpazue kak Qaktop ycTOMYMBOCTH »3KocucTeM. CoxpaHEHHE
OMOJIOTMYECKOT0 pa3HOoOOpasus Ha 3emiie.

VYuenue B. U. Bepnajackoro o Ouochepe. I'panuiipl, coctaB U CTpyKTypa
ouoceprr. Kuoe BemectBo u ero (QyHkiuu. OcoOeHHOCTH OMochepbl Kak
rJI00aJIbHOM JKOCHCTEMBbl. J[MHaMHueckoe paBHOBeCHME W OOpaTHas CBsI3b B
ouocdepe.

KpyroBopoThl BemiecTB 1 OMOTCOXUMHUYECKHIE IUKIIBI 3JIEMEHTOB (yriepoaa,
a30Ta). 30HAIBHOCTh OMocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Ouochepe 3eMian. AHTPONOreHHbIE U3MEHEHUs B Onocdepe.
['11oGanbHbIE PKOJIOTHYECKUE TTPOOIISMBL.

CocyliiecTBOBaHUE MIPUPOIbI 151 YEJI0BEUECTRA. Coxpanenue
Oropa3zHoo0pa3us Kak OCHOBa yCTOMUMBOCTH Onocdepsl. OCHOBA pallMOHATBHOTO
VIOpaBJICHHUS TPUPOJHBIMU pECypcaMd U MX HUCHOdb30BaHue. JlocTkKeHus
OMOJIOTHY U OXpaHa MPUPOJIBI.

JlemoHcTpanum:

[Toptpetsr: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Beprnanckuii.

Tabmumpr u cxemsl: «IlumeBsie nenu», «bUOIEHO3: COCTaB M CTPYKTYpay,
«IIpuponnbie coobmiectBay, «llenmu nutanusy, «IKoIOTHUECKAas TUPAMHUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA MTUPOKOTUCTBEHHOTO Jieca», « IKOCUCTEMA
XBOMHOTO  Jieca», «buoneno3s Bomoéma», «ArpoueHos», «lIpumepHsie
AHTPOIIOIEHHBIE  BO3JACUCTBHUS HaA IIpUpoAy», «BaxHeWme WUCTOYHUKHU
3arpsi3HEHMs BO3JlyXa W TPYHTOBBIX BOa», «[louBa — BakHeiIIass cocTaBistomas
ouochepr», «DakTopsl Aerpaganuu mousy, «llapaukoBsiii d3hdexTy, «DaKkTophI
pPaMOAaKTUBHOTO 3arpsi3HeHus Ouocdepb», «Oomas crpykrypa Ouocheps»,



«Pacnipoctpanenne xu3Hu B Ouocdepe», «O30HOBBIM d3kpaH Ouocdepsi,
«KpyroBopot yrinepoaa B Ouocdepe», «kKpyroBopot a3ora B mpupoze».

ObopynoBanue: Mojenb-anmnKanus « Tunuuneie OHOIEHO3BD», TepOapuit
«PacturenbHble coobmiecTBa», Komiekunu «buonenos», «Bpeaurenu BakHeHmmx
CEJIbCKOXO3SIIICTBEHHBIX ~ KYJNbTYp», TrepOapuM U KOJUIEKIIMM pAacTeHUH W
KUBOTHBIX, MPHHAJJICKAIINE K Pa3HbIM SKOJOTHYECKUM TpyIIaM OJHOTO BHUJA,
Kpacnasa knura Poccuiickoii ®enepaunu, u300pakeHUs OXpaHSAEMbIX BHUIOB
pacTeHU! U )KUBOTHBIX.

[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOITPAMMBI 11O
BMOJIOTUN HA  BA30BOM  VYPOBHE CPEAHEI'O  OBLIET'O
OBPA3OBAHIA

Cornmacho ®I'OC COO, ycraHaBiauBarTCs TpeOOBaHUA K PE3yJIbTaTaMm
OCBOCHUSA OOyYaloOIMMHUCA TporpaMM CpeAaHero oOiiero  00pa3oBaHMUS:
JUYHOCTHBIM, METAIIPEIMETHBIM U MTPEIMETHBIM.

JIMYHOCTHBIE PE3YJIbTATbI

B cTpykType NMYHOCTHBIX pE3yJbTATOB OCBOCHUA IpeaMera «buomorus»
BBIJICJICHBI CIIEAYIONIME COCTABIISAIONINE: OCO3HAHHWE OOYYAIOIIMMUCA POCCUICKON
TPaXJaHCKOM UAECHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITETBHOCTH
U CaMOOINPENENICHHUI0, HajJu4yhue MOTHUBaUM K OOy4YeHHI0  OHOJOoTruH,
I[eJICHANPABICHHOE PAa3BUTHE BHYTPEHHHMX YOEXKIEHWM JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M HMCTOPUUECKUX TPaAUIUNA Pa3BUTUS OHOJOTHYECKOTO
3HaHUs, TOTOBHOCTh M CHOCOOHOCTH OOYYaIOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JESTEIIbHOCTH IIEHHOCTHO-CMBICJIOBBIMU  YCTAHOBKAMHU, MPUCYIIHUMU CHUCTEME
OMOJIOTUYECKOTO O0pa3oBaHWs, HAJIUYUE HSKOJOTUYECKOTO TMPABOCO3HAHMS,
CITOCOOHOCTH CTaBUTH 1LICJIU U CTPOUTH KU3HCHHBIC TITAHBI.

JIndHOCTHBIE pe3ynbTaThl OCBOEHUS mpeamera «buonorus» AOCTUTarOTCs B
€IUHCTBE Y4YEOHOM U BOCIHUTATEIHHOM JEATCIIBHOCTM B COOTBETCTBUU C
TPAAUIMOHHBIMU POCCUMCKUMU COIMOKYJIIBTYPHBIMUA, UCTOPUYECKUMHU U JyXOBHO-
HPaBCTBEHHBIMU IICHHOCTSMH, IPUHSATHIMU B OOIICCTBE NpaBUJIaMHU M HOpPMaMHU
MOBEJICHUSI W CHOCOOCTBYIOT TMpOIleCCaM CaMOIIO3HAHUS, CAMOBOCIIUTAHUS U
CaMOpA3BUTHUA, PpA3BUTUS BHYTPECHHEH TMO3WLMU JIMYHOCTH, NATPUOTU3MA,
YBOXKEHHUS K 3aKOHY M MPABOMOPSAKY, YEIIOBEKY TPyJa U CTapIIeMy MOKOJICHUIO,
B3aMMHOTO YBa)KCHHUS, OCPEKHOTO OTHONIICHUS K KYyJbTYPHOMY HACICIUI0 U
TPAAUIIASAM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickont denepanuu, Opupoie u
OKPYKAIOIIEN CPELE.



JInyHOCTHBIE pE3ynbTaThl OCBOEHHUSI ydeOHOro mpeamera «buosorus»
JOJDKHBI OTPaKaTh TOTOBHOCTH M CITOCOOHOCTH OOYYAFOIITNXCS PYKOBOJCTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 00IIeCTBa, paCUIUpPEHHE >KHU3HEHHOTO
OMbITA W OMbITA JAEATEILHOCTA B MPOILIECCE peaNM3allui OCHOBHBIX HAaNpaBICHUMN
BOCIIUTATEILHOU ESITEILHOCTH, B TOM YHCJI€ B YACTH:

1) rpa:kIaHCKOr0 BOCTIUTAHMS

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaK aKTUBHOTO U
OTBETCTBEHHOTO 4JIEHA POCCUUCKOTO OOIIECTBA;

OCO3HAHHUE CBOUX KOHCTUTYLIMOHHBIX IMpaB W O0O0S3aHHOCTEH, YyBaKCHHE
3aKOHA U MPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOM MAEATEIBHOCTA IMPU CO3JIaHUU
y4€OHBIX MPOEKTOB, PEIICHWH y4eOHBIX W MO3HABATENbHBIX 3a/1a4, BBHITIOJHEHUU
OMOJIOTUMYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMPENENATh COOCTBEHHYIO TIO3UIIMIO [0 OTHOIIEHUIO K
SBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSITH €€;

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

TOTOBHOCTh K COTPYJHHUYECTBY B IIPOIIECCE COBMECTHOTO BBIMOJHEHUS
y4eOHBbIX, TO3HABAaTEIbHBIX M UCCJIENOBATEIBCKUX 3a7a4, YBAKUTEIHLHOTO
OTHOIIEHUS! K MHEHHUIO OINIMOHEHTOB TMpHU OOCYXJICHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COICPIKAHUS;

TOTOBHOCThH K TYMAHUTAPHOW U BOJIOHTEPCKOMN JEATEIbHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

c(hOpMHUPOBAHHOCTH POCCUHCKOM TPaKIaHCKOU UJICHTUYHOCTH,
NaTpuoTU3Ma, YBaKEHUS K CBOEMY HapoJy, YYBCTBa OTBETCTBEHHOCTH IE€pE]l
PonuHol, ropmoctn 3a CBOM Kpad, CcBOKO PoauHy, CBOM S3BIK U KYJIbTYpY,
MPOLJIOE U HACTOSIIIEE MHOTOHAIIMOHATILHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOILICHHUE K MPUPOHOMY HACJIEAUIO U MaMSITHUKAM MPUPO/IbI,
JTOCTUXEHUSM Poccuun B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHWBATh BKJIAJ POCCHHCKUX YYEHBIX B CTAHOBJICHUE W
pa3BUTHE OWOJIOTHM, TOHUMAHUS 3HAUYCHUS OWOJIOTMHM B TIO3HAHUU 3aKOHOB
MIPUPO/JIbI, B )KU3HU YEJIOBEKA U COBPEMEHHOTO O0IIIEeCTRA;

ujeitHas yOeKIEHHOCTh, TOTOBHOCTh K CIIy)KeHHIO M 3amuTe OTedecTsa,
OTBETCTBEHHOCTH 32 €T0 Cy/b0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSL:

OCO3HAaHME JYXOBHBIX IEHHOCTEN POCCUMCKOIO HApPO/Ia;



c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUIECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHWS,
OPUECHTUPYACH HA MOPATHbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HaHME JIMYHOTO BKJIaJ[a B IOCTPOCHUE YCTOMYMBOTO OyAYIIEro;

OTBETCTBEHHOE OTHOILIEHUE K CBOMM POJUTEIISIM, CO3/IaHUIO0 CEMbU HAa OCHOBE
OCO3HAHHOT'O TMPHUHATHS L[EHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUH C
TpaguuusaMu HapooB Poccuu;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHHWE K MHUpPY, BKIIIOYAs ICTETUKY ObITa, HAYYHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYa, OOIIECTBEHHBIX OTHOILICHUIA;

MOHMMAHUE YMOIMOHATBHOTO BO3/ICHUCTBHUSI )KUBOM IPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQXXEHHUIO B Pa3HbIX BHUJIAX HUCKYCCTBA, CTPEMIICHHE
MPOSIBIIATh KAYECTBA TBOPUYECKOM JINYHOCTH;

5) ¢usnuyeckoro Bocnutanusi, GOpMHPOBAHMSA KYJIbTYPbl 310POBbSI U
IMOLMOHAJIBHOTO 0J1aTrONOTyYHA:

MOHMMAaHUE U pean3alusi 3J0pOBOTO M 0Oe30MacHoro ooOpa3a KU3HU
(310poBOE  TUTaHUE, COOJIIOJICHHE TUTMEHWYECKHX TMpaBWJI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXa, pETyJspHas Qu3nUecKas
aKTUBHOCTH), OEpEKHOT0, OTBETCTBEHHOIO U KOMIIETEHTHOTO OTHOIICHHUS K
COOCTBEHHOMY (PM3UUECKOMY U IICUXUYECKOMY 3/10POBBIO;

MOHMMAaHUE 1EHHOCTU TPaBUJI HWHJUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOr0 MOBE/ICHUS B CUTYAIUAX, YTPOXKAIOIIUX 3/0POBBIO U KU3HU JIIOICH;

OCO3HAHHME MOCIEACTBUN U HENPUITHS BPEAHBIX MPUBBIYEK (YIOTPEOICHUS
aJIKOT0JIs1, HAPKOTUKOB, KYPEHUS);

6) Tpy10BOI0 BOCIIMTAHMSI:

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

TOTOBHOCTh K AKTUBHOW JESATEIIBHOCTU TEXHOJOTMYECKOM U COLMAJIbHOU
HAIpPaBJICHHOCTU, CIOCOOHOCTh MHHUIIMUPOBATDH, TIAHUPOBATh U CAMOCTOSATEIHLHO
BBITIOJTHSTH TaKyIO JEATEIbHOCTD;

HWHTEpEC K pa3iuuHbIM cepaM NmpodecCUOHATIBHON JeATeIbHOCTH, YMEHUE
COBEpILIATh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccun | pealn30BbIBATH
COOCTBEHHBIC KU3HECHHBIC TIIaHbI;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa30oBaHUI0O U CaMOOOpa30BaHHWIO Ha
MPOTSIKEHUU BCEU KU3HU;

7) IKOJIOTUYeCKOT0 BOCIIMTAHUSA:

HKOJIOTHYECKH I1€JIECO00pa3HOE OTHOIICHHE K TPUPOJEC KaK HCTOYHHKY
JKW3HU Ha 3eMJIe, OCHOBE €€ CYIlIECTBOBAHMS;



MOBBIIICHUE YPOBHS OKOJOTHYECKON KYyJIbTYphl: MPUOOPETEHUE OIbITa
IJIAHUPOBAHUSI TIOCTYNKOB W OLEHKM UX BO3MOXHBIX TMOCJIEACTBUM Jid
OKPYXKaKOIIEN CPEIbI;

OCO3HaHHME TJI00aIBHOTO XapakTepa JKOJIOTMYECKHX MpoOJeM M IMyTed HuX
peleHus;

CIOCOOHOCTh HCMOJB30BaTh MNpHOOpETacMble MPU HU3YYCHUU OUOJIOTHUU
3HAHUS M YMEHUS TpU pEUIeHUH NpoOJeM, CBS3aHHBIX C paldOHAJIbLHBIM
NPUPOAOIOIb30BaHUEM  (COONIOZCHUE TpaBWJ  TOBEACHUS B MPUPOJE,
HaIlpaBJICHHBIX HA COXPAaHEHUWE PABHOBECUSA B JKOCHUCTEMAaX, OXpaHy BHJOB,
IKOCUCTEM, Orochephl);

AKTUBHOE HENPUATHE JCWCTBUM, NPUHOCAIIMX BpPEH  OKPYXkKaIOUIEH
MPUPOJIHON CpeJlie, YMEHHE MPOTHO3UPOBATh HEOJArOMPUSITHBIE AKOJOTHUYECKHUE
MOCJIEACTBUS NPENPUHUMAEMBIX JICHUCTBUN U MPEIOTBPAIIATh UX;

HaJIMYue Pa3BUTOrO 3KOJIOTMYECKOTO0 MBIIUIEHUS, IKOJIOTUUECKON KYJIbTYPHI,
OmbITa NEATeIbHOCTH HKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMH B TO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLIMAIIBHOM
MPaKTUKE, TOTOBHOCTU K YYAaCTHIO B IPAKTUUECKOMN JIESITEILHOCTH SKOJIOTMYECKOM
HaIlpaBJICHHOCTH;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKU M OOIIECTBEHHON MPaKTUKH, OCHOBAHHOI'O Ha JUaJore
KYJIbTYp, CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YMTATEIbCKOW KYJIbTYpbl KaK CpPEACTBa
B3aMMO/JICHCTBUSI MEXKTY JIFOAbMH U MO3HAHUS MUPA;

MOHMMaHUE crnernuduKd OWOJIOTMM KaK HayKH, OCO3HAHHMS €€ poJik B
dbopMUpPOBAaHUM PAIMOHATIBLHOIO HAYYHOTO MBIIIJICHUS, CO3/IaHUM 1E€JIOCTHOTO
npeacTaBieHuss 00 OKpyXKaroleM MHpPE KakK O €AMHCTBE MPHUPOJIbI, YelOBEeKa U
oOIecTBa, B TMO3HAHUM TPHUPOAHBIX 3aKOHOMEPHOCTEH M pEIICHUU MpodsieM
COXpaHEHUS TPUPOITHOTO PABHOBECHS,

yOEeXAEHHOCTh B 3HAUYUMOCTH OWOJOTHUU ISl COBPEMEHHOM ITMBUIIM3AIIUU:
oOecrieueHus: HOBOTO YPOBHSI Pa3BUTUS MEIUIIMHBI, CO3J]aHHUE TEPCIEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX pelIaTh PECypCHbIE  MPOOJIEMBI  Pa3BUTHS
YEJI0BEUECTBA, MOUCKA MyTEeH BHIXOAA U3 TI00aTBHBIX YKOJOTHYECKUX MPOOJIeM U
obecrieueHusi  mepexojJa K  yCTOMUMBOMY  Pa3BUTHIO,  PallMOHAILHOMY
WCIIOJB30BAaHUIO TPUPOJHBIX PECYpcoB M (HOPMHUPOBAHUIO HOBBIX CTaHJIaPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBIMICHUS OOIIEH KyJNbTYphl, €CTECTBEHHO-HAYyYHOW TI'pPaMOTHOCTH, Kak



COCTaBHOM 4acTu (PyHKIIMOHAIBHOW T'PAaMOTHOCTH OOydaromuxcs, GopMupyemMon
IpU U3Y4eHUH OUOJIOTHUH;

NOHUMAHUE CYIIHOCTH METOJIOB MO3HAHUS, MUCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BaTh IIOJy4YaeMble 3HAHWUA JJIs aHaiau3a |
OOBSICHEHMSI SIBJICHUM OKpPYXKArOIIEro MUpa U NPOUCXOASIINX B HEM U3MEHEHUH,
yMEHHE JeNaTh OOOCHOBAHHBIE 3aKIIOYEHHUS Ha OCHOBE HAay4dHbIX (aKTOB U
MMEIOIINXCS JAHHBIX C IEJIbI0 TTOJIYYEHHSI IOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJIOTMYECKUE 3HAHUSA IS
pelIeHus Ipo0JIeM B PEAIbHBIX )KU3HEHHBIX CUTYALINAX;

OCO3HAHME LIEHHOCTU HAYYHOU JEATEIbHOCTH, TOTOBHOCTH OCYLIECTBIISATH
MPOEKTHYIO U HCCIIE0BATENBCKYIO AEATEIbHOCTh HHIUBUAYAIbHO U B TPYIIIIE;

TOTOBHOCTb M  CIIOCOOHOCTh K  HENpPEphIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHUIO, K AKTUBHOMY IOJYYEHUIO HOBBIX 3HAHMW MO OWOJIOTHU B
COOTBETCTBHUH C KU3HEHHBIMU TOTPEOHOCTAMHU.

METAIIPEJMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIE pe3yibTaThl OCBOCHHS yuyeOHOro mnpeamera «buonorus»
BKJIIOYAIOT: 3HAauMMble i1 (OPMHPOBAHHUS MHUPOBO33PEHUSI O0YyYaIOIIMXCA
MEXIUCUUIUITMHAPHBIE (MEXIIPEIMETHbIE) OOUICHAYYHbIE TOHATHUS, OTPaKaolue
LEJIOCTHOCTh HAy4YHOM KapTUHbI MHpa W CHEHU(PUKY METOIO0B IO3HAHUA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BELIECTBO, YHEPTUs, SABJICHHE, MPOLECC,
CUCTEMA, Hay4YHbI (paKT, NPUHLMII, THUINOTE3a, 3AKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCleIOBaHUEe,  HaONMIOJIEHWe,  HM3MEpPEeHHe, JKCIEPUMEHT U JAPYIHXx),
yHHUBEpCajJbHble yueOHble JeHcTBUS (IO3HaBaTelbHblE, KOMMYHUKAaTUBHBIC,

pEryJIATUBHBIE), o0ecreunBaroIIne dbopmupoBaHue byHKIIMOHATBHON
IPaMOTHOCTH W  COLMAJIbHOM KOMIETEHUMH OOYyYalolUXcs, CIOCOOHOCTh
oOyJaronmxcs UCIIOJIb30BaTh OCBOCHHBIC MEXKIMCIUTUTMHAPHBIE,

MHUPOBO33pPEHUYCCKHE 3HAHUS W  yHUBEpPCAJIbHBIC Yy4ueOHbIE JCHCTBHS B
MO3HABATEILHOU U COLIMAIIBHOM MPAKTHUKE.

MeranpenMeTHbIe pe3yJbTaThl OCBOCHHS IIPOTPaMMbl CpEIHEro OOIIero
00pa30BaHus JOJKHBI OTPAXKaTh:

OBaanenue YHHBEpPCATbHBIMH YueOHbIMU NMO3HABATEJIbHBIMH
AEHUCTBUSIMM:

1) 6a30BbIe JJOrHyecKue AecTBHUA:

CaMOCTOSITETbHO  (DOPMyJIMpOBaTh W aKTyaIM3UpOBaTh  MpoOJIEMY,
paccMmaTpuBaTh €€ BCECTOPOHHE;

WCIIOJB30BaTh NPU OCBOCHMM 3HAHUM MPUEMBI JIOTUYECKOTO MBIIIJICHUS
(amanm3a, cMHTE3a, CPaBHEHMS, KiIIacCU(UKAIIUK, 000OIICHHUS ), PACKPBIBATh CMBICIT



OMOJOTMYECKUX MOHATHH (BBIAEIATh UX XapAKTEPHbIE MPU3HAKHU, YCTAHABIMBATH
CBSI3U C IPYTUMH MOHATUSAMH );

ONpENENATh UENU JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUHU HX
JNOCTHKEHHUSI, COOTHOCUTD PE3YJIBTATHI ACATENBHOCTH C IOCTABICHHBIMU LIEIISIMU;

UCIIOJIb30BaTh OMOJIOIMUYECKHUE MOHATUS JUIs 00bACHEHUS (PAKTOB U SIBICHUN
YKABOW MPUPOJIBI;

CTPOUTH JIOTHUECKHE pPACCYXICHUS (MHIYKTUBHbBIE, JEAYKTHUBHBIE, IIO
aHaJIOTWH), BBIABIATh 3aKOHOMEPHOCTH M TNPOTHBOPEUHS B PACCMATPUBAEMBIX
SBJICHUSX, (DOPMYIHPOBATH BHIBOBI U 3aKIHOUCHMS;

IIPUMEHSATH CXEMHO-MOJICIIbHBIE cpexcrtea Ui IIPEICTABIICHHUS
CYIIECTBEHHBIX CBS3€H M OTHOIICHHN B M3y4aeMbIX OMOJOTHUECKHX OOBEKTax, a
TaKK€  NPOTUBOPEYMU  Pa3HOrO0  pOJAA,  BBIABICHHBIX B Pa3IMYHBIX
MH(GOPMALMOHHBIX HCTOUYHUKAX;

pa3pabarbiBaTh IUIaH pELIEHHUsS NPOOJEeMbl C YYETOM aHaIU3a HUMEIOIIUXCS
MaTepHaIbHBIX 1 HEMATEpUAJIbHBIX PECYPCOB;

BHOCUTbH KOPPEKTHUBBI B IESITEIIBHOCTh, OLICHUBATh COOTBETCTBHUE PE3YIbTATOB
LEJSIM, OLIEHUBATh PUCKH MOCIEACTBUM JAESITEIbHOCTH;

KOOPAMHUPOBaTh U  BBIIOJHATH pabOTy B  YCIOBHUAX  PEaJbHOTO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOT'O B3aUMOJEHCTBYS;

pa3BUBaTh KPEATUBHOE MBIILJIEHUE IPH PELIEHUH )KU3HEHHBIX MPOOJIEM.

2) 0a30BbIE HCCJIE0BATEIbLCKHE AelHCTBUA:

BJIa/IETh HaBbIKAMU y4€OHO-HUCCIIEI0BATENbCKON U MPOEKTHON JESATEIBHOCTH,
HAaBBIKAMHM  paspelieHusi MpoOsieM, CIHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEIBHOMY IIOMCKY METOJ0B PEUICHUS IPAKTUYECKUX 3aa4, IPUMEHEHUIO
Pa3TUYHBIX METOJIOB O3HAHUS;

UCIIOJI30BaTh PA3JIMYHbIE BUJIBI JACSITEIBHOCTH MO MOJYYEHHUIO HOBOIO
3HaHUS, €ro HWHTEepIpEeTaluy, MPeoOpPa3OBaHHUI0O M TMPUMEHEHUI0 B Y4E€OHBIX
CUTYalUsIX, B TOM YHUCJIE IPU CO3JaHUH YUE€OHBIX U COL[MAJIbHBIX IPOEKTOB;

(GbopMHpOBaTh HAYYHBIA TUI MBIIIJIEHUS, BIaJ€Th HAYYHOH TEPMHHOJIOTUEH,
KJIFOUEBBIMU MOHATUSIMU U METO/IAMH;

CTaBUTh M (OpMyIUpOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
NEATEIbHOCTH U XKU3HEHHBIX CUTYaLHsIX;

BBISIBIISITh [IPUYMHHO-CJICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIOTE3y €€ peIlIeHUs, HaXOAUTh ApryMEHThI AJi1 JO0Ka3aTeabCTBa
CBOMX YTBEPKJICHUM, 3a1aBaTh NapaMeTPbl U KPUTEPUHU PEIICHHUS;

aHAIM3UPOBaTh IIOJIyYEHHBIE B XOJE PELICHHs 3aJa4d  pe3yJIbTaThl,
KPUTUYECKH OLIEHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JIaBaTh OLIEHKY HOBBIM CUTYallUsM, OLIEHUBATH MPUOOPETEHHBIN OIBIT;



OCYILECTBIISITh IEJICHANIPABICHHBIN MOUCK TMEpPEeHOca CPEeNCTB U CIOCOOOB
JEeNUCTBUS B MPOGECCHOHANTBHYIO CPEy;

yYMETh MEPEHOCUTh 3HAHUS B TMO3HABATEJIBHYIO U MPAKTHUYECKYIO 00JacTu
KU3HEAEATEIbHOCTH;

YMETb UHTErPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00IacTel;

BBIJIBUTaTh HOBBIE WJEH, NpEJIararb OPUTHMHAIBHBIE MOJIXOJbl M pELICHUS,
CTaBUTH MPOOJIEMBI U 33/1a4H, TOMYCKAIOIIKE albTePHATUBHBIC PELICHHUS.

3) pabora ¢ uHpopmManmeii:

OpPUEHTHPOBATHCS B PA3IMYHBIX UCTOYHHUKAX MH(OpMaLMU (TEKCTE y4eOHOTO
nocoOusl, HAy4YHO-IOMYJIIPHOM JMTeparype, OHOJOTMYECKUX CIOBapsAX U
CIPAaBOYHMKAX, KOMIBIOTEPHBIX Oa3ax NaHHbIX, B VHTepHETE), aHaIU3UpOBATH
UHGOPMAIIMIO PAa3IMYHBIX BUJOB U (POPM IpeCTaBICHUS, KPUTUUECKU OLEHUBATh
€€ JT0CTOBEPHOCTh U HEITPOTUBOPEUUBOCTb;

(GopMyIIMpoBaTh 3aMpOChl U NPUMEHATH PAa3JIMYHbIE METOJbl IPHU MOUCKE U
otbope Ouosorndeckoi MHMOpMalUKU, HEOOXOAUMOM JIJIsi BBIIOJIHEHUSI YUEOHBIX
3a/ay;

npUOOpETaTh OMBIT KMCHOJB30BAHUS HH(POPMALMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTH, COBEPILIEHCTBOBATh KYJIbTYPYy aKTUBHOT'O MCIIOJIb30BAaHUS Pa3IMUHbIX
IIOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTHUMAIbHYIO  (QOpMy  IpeICTaBIICHUS
Oononornyeckor uHpopmalu (cxeMbl, rpaduku, TUarpaMmbl, TaOJIULIbI, PUCYHKH
¥ JIpyroe);

UCIIONIb30BaTh HAy4yHBIM A3BIK B KayecTBe CpeAcTBa Mmpu padoTe ¢
Ononornyecko MHPOpPMALMEH: TPUMEHATH XUMHUYECKHE, (U3UYECKUe W
MaTeMaTU4YeCKHe 3HaKU W CUMBOJBI, (HOpMYyJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIOJI30BaTh U MPeoOpa3oBbIBATH  3HAKOBO-CHMBOJIMYECKHE  CPEJCTBA
HaTJIsAHOCTH;

BJaJE€Th  HABbIKAMU  pacloO3HaBaHWA U 3allUThl  HUH(OpMaLMH,
MH(OPMAITMOHHOW 6€30MaCHOCTH JINYHOCTH.

OgyaieHUe YHMBEPCAJIbHBIMM KOMMYHUMKATHBHBIMH e CTBUSIMMU:

1) o01enue:

OCYILECTBISITh KOMMYHHUKAIIUU BO BCeX cepax *KU3HU, aKTUBHO y4aCTBOBATh
B JIMAJIOTe WJIM JUCKYCCHU MO CYHIECTBY OOCY>KIaeMol TeMbl (yMEHHE 3aJaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXIEHUS OTHOCHUTEJILHO BBINOJHEHHUS TMpeJiaraeMoin
3aJlayd, YYUTHIBaTh UHTEPECHl U COTJACOBAHHOCTH MO3MUIMKU JPYTUX YYaCTHHKOB
JIMajora Wik JUCKYCCUN);

pacro3HaBaTh HEBepOaJibHblEe CpEJCTBa OOIICHMs, MOHUMATh 3HAYCHUE
COLIMAJIbHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHHS KOH(MDIMKTHBIX CHUTYalUH,
YMETh CMSTYaTh KOH(PJIMKTHI U BECTH IEPETOBOPHI;



BIAJCTh PA3IUYHBIMU CIIOCOOAMM OOIIEHUS W B3aWMOJICHCTBHSI, TIOHUMATh
HaAMEPEHUS IPYTUX JIIOJIEH, MPOSBISATh YBAKUTEIHLHOE OTHOIIEHNUE K COOECETHUKY
U B KOppEeKTHOH hopme popMynrpoBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHUS C HCIOJIb30BAaHUEM
S3BIKOBBIX CPEJICTB.

2) coBMeCTHasl 1eiTeJIbHOCTD:

MOHUMATh M HCIIOJIL30BaTh MPEUMYIECTBA KOMAHIHONW M WHIWBHUIYaTIbHOM
paboThI MPH PEIICHUH OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTD
MPUMEHEHUS TPYIIOBBIX (DOPM B3aUMOJIEHCTBUSA MPHU PEILICHUN Y4eOHOH 3a1auH;

BBIOMpPATh TEMATHKy M METOJAbl COBMECTHBIX JEHUCTBUM C y4y€TOM OOIIuX
MHTEPECOB M BO3MOYKHOCTEN Ka)KIOro 4jeHa KOJUIEKTHBA,;

NPUHUMATh I€IM  COBMECTHOM  JESATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIMHUPOBATh JCUCTBUS MO €€ JOCTUKEHHUIO: COCTaBIISATh IUJIaH JCHCTBUH,
pacmpeienaTh PO ¢ y4€TOM MHEHUH YYaCTHUKOB, OOCYXIaTh Pe3yJbTaThl
COBMECTHOM padoThI;

OLICHMBATh KayeCTBO CBOETrO BKJIAJa M KAXKIOTO Yy4YaCTHHKA KOMAaHIbI B
00U pe3ysbTaT o pa3pabOTaHHBIM KPUTEPHUSIM;

npeajiaraTh HOBBIE TIPOEKTHI, OIICHMBATh WJEU C TIO3UIUA HOBH3HHI,
OpUTHUHAIBHOCTHU, TPAKTUYECKON 3HAYNMOCTH;

OCYUIECTBJISITh IO3UTUBHOE CTPATETMYECKOE IMOBEACHUE B PA3IUYHBIX
CUTYaIHsIX, IPOSIBJISITH TBOPUYECTBO M BOOOpaKeHNE, OBITh MHUIIMATHBHBIM.

OByaieHUe YHMBEPCAJIbLHBIMH PeryJISSTUBHBIMHU AeHCTBUSMM:

1) camoopranuzaums:

UCIIOJIb30BaTh OWOJIOTMYECKUE 3HAHUS [UIS BBIABJICHHS TPOOJIEeM U HX
pEIICHMS B )KM3HEHHBIX U YUeOHBIX CUTYyaITUsX;

BBIOMpAaTh Ha OCHOBE OHMOJIOTMYECKHX 3HAHUU 1IEJIEBbIE U CMBICIOBBIE
YCTAaHOBKU B CBOUX JEHUCTBUSIX M MOCTYIKaxX MO OTHOIICHHUIO K YKUBOW MPHUPOJIE,
CBOEMY 3/10POBBIO U 3I0POBBI0 OKPYKAIOIINX;

CaMOCTOATENIbHO OCYILIECTBIISATh MO3HABATEIBHYIO JI€ATEIbHOCTD, BbBISBIIATH
npo0JieMbl, CTaBUTh U (HOPMYJIMPOBATH COOCTBEHHBIC 3a/laud B 00pa30oBaTelbHOM
NEATETLHOCTH U KU3HCHHBIX CUTYAIIHSX;

CaMOCTOATENILHO COCTABJISITH IUIAH  PEIICHUS NpoOJieMbl € YYETOM
UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U TIPEATIOYTCHUM;

JaBaTh OIICHKY HOBBIM CHTYAIlHsIM;

pacuMpsITh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEITOYTCHHI;

JienaTh OCO3HAHHBIM BHIOOP, apTyMEHTHUPOBATH €r0, OpaTh OTBETCTBEHHOCTh
3a pEILICHMUE;

OIICHUBAThH IPUOOPETEHHBIN OTIBIT;



c1ocoOCTBOBaTh (POPMHUPOBAHUIO M TPOSBICHUIO IIUPOKOH SPYAUINH B
pasHbBIX O0JAaCTAX 3HAHWM, TOCTOSIHHO TOBBIIIATH CBOM 00pa30BaTENbHBIN U
KYJbTYPHBII YPOBEHB.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTUBBI B JIESATEIIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISAM;

BJa/JIeTh HABBIKAMH  TO3HABaTENIbHOM  pediiekcuM Kak  OCO3HAHUSA
COBEPIIAEMBIX JEHCTBUM M MBICIUTEIBHBIX IPOLECCOB, HMX pPE3ylbTaTOB H
OCHOBAHUI, UCNOJIb30BaTh NPUEMBI peQUIEKCUM NJIsl OLEHKU CUTyalluu, BbIOOpPA
BEPHOT'O PEILLIECHUS;

YMETh OLEHUBATh PHUCKM W CBOEBPEMEHHO MPUHUMATH PELIEHUS M0 HUX
CHU)KEHMUIO;

IPUHUMATh MOTHBBI W apryMEHTBHl APYIMX IIPU AaHAIN3E pE3yJbTaTOB
NEATEIbHOCTH;

3) npuHATHE Ce0HA M APYTUX:

MPUHUMATh ce0sl, IOHUMasi CBOM HEJJOCTATKU U JJOCTOMHCTBA;

NPUHUMATh MOTHBBI W apryMEHThl APYrMX I[pU AaHAIHU3€ pe3yJIbTaTOB
NEATEIbHOCTH;

IpU3HaBaTh CBOE IPABO U MPABO APYTUX HA OIIUOKU;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP € MTO3ULIUU JPYTOro YeIOBEKA.

IMPEAMETHBIE PE3YJ/IBTATDBI

[IpeameTHble pe3ynbTarbl OcBOoeHHMs mnporpammbl COO mo Ouonoruu Ha
0a30BOM ypOBHE BKJIIOYAIOT crienuduueckue 1ig yueoHoro npeamera «buonorus»
HAy4yHbI€ 3HAHUSA, YMEHUS U CHOCOObI IEUCTBUN MO OCBOCHHUIO, HHTEPIIPETALIUN U
npeoOpa30BaHUI0 3HAHWM, BUJbI JAESITEIBHOCTH IO MOJYYEHUIO HOBOIO 3HAHUS U
NPUMEHEHUIO 3HAHUW B Pa3IMYHbIX yU4E€OHBIX CHUTyalUAX, & TaKKe B peajbHBIX
KU3HEHHBIX CUTYallUsX, CBSA3aHHbIX Cc Ouosiorueid. B mporpamme mnpenmerHble
pe3yabTaThl IPEICTaBICHbI M0 TOJaM 00yUYeHHUsI.

[TpenmeTHbIe pe3yabTaThl OCBOEHUs yueOHoro mpeamera «buosnorus» ¢ 10
Kj1acce NOJIKHBI OTPAKATh:

c(hOpMHPOBAHHOCThH 3HAHUUA O MECTE U POJIK OMOJIOTHH B CUCTEME HAy4YHOTO
3HAaHUS ECTECTBEHHbIX HayK, B (OPMHUPOBAHMM COBPEMEHHON €CTEeCTBEHHO-
HAay4YHOM KapTHHBl MHpa M HAyYHOI'O MHMPOBO33PEHHS, O BKJIAJE POCCHMCKUX M
3apyOEKHbIX YUEHBIX-OMOJIOTOB B pa3BUTHE OWUOJOTUH, (PYHKIIMOHAIBHON
IPaMOTHOCTH Y€JIOBEKa JUIsl peLICHUs KU3HEHHBIX 3a/a4;

YMEHUE PACKpPBIBATH COJEpPKAHUE OUOJOTMYECKUX TEPMUHOB MU TOHSITHUM:
KU3Hb, KJETKa, OpraHu3M, Meraboiu3M (0OMEH BEIIECTB M IMpPEeBpaIlCHUE
SHEPIuM), TOMEOCTa3 (CaMOpETyJIsiius), YPOBHEBAsT OPTaHU3AIIMS JKUBBIX CUCTEM,



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

YMEHHE Hu3JIaraThb OWOJIOTUYECKUE TEOpUU (KJIETOYHAasA, XpOMOCOMHas,
MyTallMOHHAs, IEHTpaJibHasg JOrMa MOJICKYJIApHON Ouonorun), 3akoHbel (I
Mennens, T. Moprana, H. 1. BaBunoBa) u yuenus (o 1ieHTpax MHOTooOpasus u
MPOUCXOXKJICHUS KyJIbTypHbIX pacTenuit H. 1. BaBuioBa), onpeaensTh rpaHUllbl
WX IPUMEHUMOCTH K KUBBIM CHCTEMAaM;

yYMEHUE BJIAJIETh METOJIAMU HAYYHOTO MO3HAHUS B OMOJIOTUU: HAOIOIEHUE U
OMMCAHUE MKUBBIX CUCTEM, ITPOIIECCOB W SIBIICHHI, OPraHU3alMs U NPOBEICHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KEHHE  THUIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEXy HCCIECIyEMbIMH BEJIMYMHAMHU, OOBSACHEHHE IMOJTYYEHHBIX
pE3yNbTATOB, UCIOJIb30BAHHBIX HAYYHBIX NOHSITHH, TEOPH M 3aKOHOB, YMEHHE
JIeJIaTh BBIBOJIbI HA OCHOBAHUH MOJYYECHHBIX PE3YIbTATOB;

YMEHHE BBIJENIATh CYIIECTBEHHBIE MPU3HAKU BHPYCOB, KJIETOK MPOKAPHUOT U
JYKapHoOT, OJHOKIETOYHBIX W MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTHU
IIPOLIECCOB: OOMEHA BEIECTB M MPEBpPALICHUS SHEPTUU B KIETKE, (POTOCHHTE3A,
IJIACTUYECKOT0 M SHEPreTHYecKoro oOMEHa, XEMOCHMHTEe3a, MHTO3a, MeHo3a,
OIUIOJOTBOPEHUS, PAa3MHOXKEHUSA, WHIAUBHUIYAJIbHOIO PpPa3BUTHS OpraHu3Ma
(oHTOTEHER);

YMEHUE MPUMEHATHh MOJYyYECHHbIE 3HAHUS JUIsl OOBACHEHHS] OMOJOTMYECKHX
IIPOIIECCOB W SIBJICHHUM, IJISI NPUHATHS NMPAKTUYECKUX PELICHUN B MOBCEIHEBHOMU
KHU3HU C 1LeNplo obOecriedyeHus: O0e30IacCHOCTU CBOETO 3J0POBbsI U 3JI0POBbS
OKPY>KaIOIKX JI0/IeH, COOI0IEHUS] HOPM I'PaMOTHOTO MOBEJCHUS B OKpYXKaroulei
OPUPOJIHON cpene, MOHMMaHUE HEOOXOIMMOCTH HCHOJIb30BAaHUS JTOCTHIKEHUMN
COBPEMEHHOMU OHoJIOrNu u OMOTEXHOJIOTHUH TUIS pPalMOHATILHOTO
IIPUPOIOIIOIB30BAHUS;

YMEHHE pellaTh »BJEMEHTapHbIE T'E€HETUYECKHE 3alaud Ha MOHO- U
JUTUOPUIIHOE CKpEIMBAaHUE, CLEIJICHHOE HacJlelI0BaHUE, COCTaBIISATh CXEMbI
MOHOTMOPHIHOTO CKpPEIIMBAaHUS JUIsl TpeICKa3aHus Haclel0OBaHUS MPU3HAKOB Y
OpPTaHNU3MOB;

YMEHUE BBINOJIHATh JIA0OPATOPHBIE M TpPaKTUYECKUe padoThl, COOMHOIATH
mpaBuiia npu padboTe ¢ ydeOHBIM U J1a00paTOPHBIM 000PYI0BAHUEM;

YyMEHUE KPHUTHYECKH OIICHWBATb M HWHTEPHPETUPOBATH HHPOPMAITUIO
OMOJIOTUYECKOTO  COJEPKAaHMSI, BKIIIOYAIONIYI0 TICEBJOHAYYHbIE 3HAHUS U3
Pa3IMYHBIX UCTOYHUKOB (CPEACTBA MACCOBOM MH(pOPMALIUU, HAYUYHO-TIOMYJISIPHBIE
MaTepHaybl), STUYECKHE AaCIEeKThl COBPEMEHHBIX HWCCIEAOBaHWN B OHOJIOTHH,
MeAUIIMHE, OMOTEXHOJIOTHUH;



YMEHHE CO3[aBaTh COOCTBEHHbIE€ TMHCbMEHHBIE M YCTHBIE COOOIICHMUS,
00001m1asi OMOJIOTUYECKYI0 MH(DOPMAINIO U3 HECKOJIBKUX HCTOYHHUKOB, TPAMOTHO
UCIT0JIb30BATh MOHATUIHBIN anmapaT OMOJOTUH.

[IpeameTHbIe pe3ysbTaThl OCBOCHMS ydeOHOro mpeamera «buonorus» ¢ 11
K1acce NOJIKHBI OTPaKaTh:

c(OpMUPOBAHHOCTH 3HAHUN O MECTE M PO OMOJIOTUU B CUCTEME HAYYHOTO
3HAaHUS ECTECTBEHHbIX HAyK, B (OPMHUPOBAHMM COBPEMEHHON €CTEeCTBEHHO-
HAy4YHOM KapTUHBI MHpa MU HAYYHOTO MHMPOBO33PEHHUS, O BKJIAJE POCCUMCKUX U
3apyOeXKHBbIX YYEHBIX-OMOJIOTOB B  pa3BUTHE OHOJOTHH, (PYHKIIMOHAIBHOU
IPaMOTHOCTH Y€JIOBEKa JUIsl pEeUICHUs )KU3HEHHBIX 3a/1a4;

YMEHHE pPACKpBbIBaTh COJAEpKaHHE OUOJOTMYECKUX TEPMHHOB M TOHSTHIA
BUJI, TIOMYJIALNSA, TeHO(OH, SBOMIONUS, ABIKYIINUE CUIIBI ((haKTOPBI) IBOJIOLNH,
IPUCIIOCOOTIEHHOCTh OPraHMU3MOB, BHJI000pAa30BaHME, SKOJIOTMUYECKHE (DAKTOpBHI,
HKOCHCTEMA,  MPOAYLEHTbI, KOHCYMEHTBI, pEAYLEHThl, LEeNu [UTaHus,
AKOJIOTHYECKas MUpaMuaa, OuoreoneHos, onocdepa;

YMEHHE W3JaraTh OHOJOTHYECKHEe TEOpHH (SBOMIONMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKass TEOPHs SBONIOIHMH), 3aKOHBI W 3aKOHOMEPHOCTHU
(3apoapimieBoro cxoacrBa K. M. Bbopa, uepenoBaHusi IJaBHBIX HANpaBiICHUA U
nyteit ’Bomoruun A. H. CeseproBa, yuenust o 6uochepe B. 1. Bepuanckoro),
OTIPEETISATH TPAHUIIBl UX TPUMEHUMOCTH K JKUBBIM CUCTEMAaM;

YMEHUE BIIAJIETh METOJIAMUA HAYYHOTO MMO3HAHMS B OMOJIOTUU: HAOIIOIEHHE U
OINKCAaHUE >KUBBIX CUCTEM, IPOLECCOB U SBJICHUN, OpraHu3alus U IMPOBEICHUE
OMOJIOTMUECKOTO  AIKCIEPUMEHTA,  BBIIBW)KEHUE  TUIIOTE3bl,  BbISBICHUE
3aBHCHUMOCTH MEXAY HCCIEyEMbIMU BEJIMYMHAMH, OOBSICHEHHE IMOJyUYEHHBIX
pe3yabTaTOB, MCIOIb30BAHHBIX HAYYHBIX TOHATHUN, TEOPUH M 3aKOHOB, YMECHHE
JIeNaTh BBIBOJIBI HA OCHOBAHWH TIOJYUYEHHBIX PE3yIbTaTOB;

YMEHHE BBIICNATh CYIIECTBEHHbIE TPU3HAKU CTPOEHUS OMOJIOTHYECKUX
OOBEKTOB: BUJOB, MOMYyJSALUUN, MPOAYLEHTOB, KOHCYMEHTOB, PpEIYyLIEHTOB,
OMOTEOIIEHO30B W  JKOCHUCTEM, OCOOCHHOCTH TMPOILIECCOB: HACJEACTBEHHOM
W3MEHYMBOCTU, €CTECTBEHHOI'O0 OTOOpa, BHUI000pa30BaHUS, MPUCIOCOOJIEHHOCTH
OpPraHMW3MOB, JEHCTBUS SKOJOTHUYECKHX (DAaKTOPOB Ha OPTraHMU3MBI, MEpeHoca
BEUIECTB U IIOTOKAa JHEPIMU B DKOCHCTEMaX, AHTPOMNOICHHBIX H3MEHEHUH B
HKOCHCTEMAax CBOEM MECTHOCTH, KpPYroBOpOTa BEIIECTB U OMOr€OXMMHYECKHX
LIMKIIOB B Onocdepe;

YMEHHE TPUMEHSTh MOJyYeHHBbIC 3HAHUS I OOBSICHEHUS OMOJOTUYECKUX
IPOLIECCOB U SIBJICHUU, JJIs1 NMPUHATHS NPAKTUYECKUX PELUICHUN B MOBCEIHEBHOU
KU3HU C 1eJbplo obecriedyeHus 0e30MacHOCTH CBOETO 3J0POBbsI U 3/I0POBbS
OKPY’KaIOIIUX JII0AeH, COOII0IEHUS] HOPM IPAMOTHOTO MOBEJCHUS B OKpY>Karolen



OPUPOJHON cpene, MOHUMAHUE HEOOXOIUMOCTH HCIOIb30BAaHUS JTOCTHXKEHUMN
COBPEMEHHOM OMOJIOTHH JIJIs1 PalliOHAILHOTO MPUPOIOIOIb30BAHNUS;

YMEHUE pelaTh 3JIEMEHTApHblEe OMOJOTMYECKHE 3a/1aud, COCTABJISATh CXEMBbI
NepeHoca BeIIeCTB U SHEPTUU B dIKOCUCTEMaX (1€ MUTaHUs);

YMEHUE BBIMOJIHATh JIA0OPATOPHbIE M MPaKTUYECKUE padOThl, COOIOIAThH
npaBuiia mpu padoTe ¢ yueOHBIM U JIa0OpaTOPHBIM 000PYA0BaHUEM;

YMEHHE KPUTUYECKH OICHUBaTh U HWHTEPIPETHPOBATh HHPOPMAIUIO
OMOJIOTUYECKOTO  COJEP’KaHMsI, BKIIIOYAIONIYI0 TICEBIOHAYYHbIE 3HAHUS U3
Pa3IMYHBIX UCTOYHUKOB (CPEJCTBA MAacCOBOM MHGOPMAIINK, HAYYHO-TIOMYJISIPHBIE
MaTepuaibl),  paccMaTpuBaTh  IJ00ajdbHBIE  HKOJOTHYECKHE  MPOOJIeMbI
COBPEMEHHOCTH, (OPMUPOBATH MO OTHOUICHUIO K HUIM COOCTBEHHYIO MO3UIIHUIO;

YMEHHE CO3/1aBaTh COOCTBEHHbIE IMHCbMEHHBIE M YCTHBIE COOOIICHHUS,
000011ass OMOJIOTHYECKYI0 MH(YOPMAIMIO U3 HECKOJIbKUX HCTOYHUKOB, TPAMOTHO
UCIIOJIb30BaTh NOHATUMHBIN anmnapat OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoanuyecTBO YacoB DJIeKTPOHHbIE
HanmeHoBaHue pa3geioB U TeEM nmudpoBbIe
Ne /o P Kontpoabnbsie IlpakTuueckue (udpp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
b K
1 buonorus kak Hayka 2 0 0.5 nomotexa LO
https://m.edsoo.ru/7f41c292
2 JKuBble CUCTEMBI U X OpraHu3aIus 1 0 0 Bubmiorexa OK
https://m.edsoo.ru/7f41c292
bubnuoreka [{OK
X 7| 1 1
3 MMUYECKHI COCTaB U CTPOCHHE KIICTKU 8 hitps:/m.cdsoo.ru/Tf41¢292
bubnmorexa LIOK
4 XK 1
HSHCACATCILHOCTD KICTKH 6 0 https://m.edsoo.ru/7f41c292
5 Pa3zMHOkeHUE 1 HHAUBUAYATBLHOE PA3BUTHE 5 0 | bubnmorexa LIOK
OpraHU3MOB https://m.edsoo.ru/7f41¢292
6 HaciaencTBeHHOCTh U U3MEHUYHUBOCTD 2 | 15 bubmmoteka IIOK
OpraHM3MOB ' https://m.edsoo.ru/7f41¢292
7 Cenexkuust oprann3MoB. OCHOBBI 3 0 0 bubnuotexa [JOK
OMOTEXHOJIOT MU https://m.edsoo.ru/7f41¢292
bubnunorexa LIOK
8 P 1 0 0
C3CPBHOC BpemA https://m.edsoo.ru/7f41¢292
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 3 4




11 KJIACC

KoauuecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3aejioB U TeM nudpoBbie
Ne n/m P Konrpoabnsie IIpakruuyeckue (upp )
MPOrpaMMbI Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcnl
bubnunoreka LIOK
I IBOIOIHONHAs OHOTOTHA ? ! ! https://m.edsoo.ru/7f41cc74
) Bo3HUKHOBEHUE U pa3BUTHE KU3HU Ha 9 | 05 Bbu6moteka [JOK
3emie ' https://m.edsoo.ru/7f41cc74
bubnunoreka LIOK
1
3 Oprasm3Mbt 1 OKpyAaiouIas cpena > 0 https://m.edsoo.ru/7f41cc74
bubnunoreka LIOK
4 1
Coo011ecTBa ¥ 3K0JI0THUYECKHUE CHCTEMBI 9 0 hitps://m.cdsoo.ru/7f41ccT4
bu6mmoteka IIOK
P 2
> C3CPBHOC BpeMA 0 0 https://m.edsoo.ru/7f41cc74
6 0 0 0
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 3 2.5

HNOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC

Ne n/m Tema ypoka

KoanuyecTBo 4acoB

Bcero

Kourpoabsubie IIpakTnyeckue

padoTshI padoTsbI

JJIeKTPOHHBbIE LU (]PPOBBIE
o0pa3oBaTe/ibHBIE pecypcChl

1 buosnorus B cucreme Hayk

but6mmoreka [JOK

https://m.edsoo0.ru/863e6122




https://m.edsoo.ru/863e632a

Meto/1bl TO3HAHUS KUBOU MPUPOJIBI.
[IpaxTuueckas padora Ne 1

bu6mmoreka [JOK

2 «HMcnonp30Banue pa3IM4HbIX METOIOB IIPU 0.5 https://m.edsoo.ru/863e6122
W3YYCHUU OMOJIOTHYECKIX O0OBEKTOBY
3 buosiornyeckue cucremsl, MPOUECCH U UX 0 bubnnoreka [JOK
A3y4EeHUE https://m.edsoo.ru/863e6564
4 XuMu4ueckuii coctaB KieTku. Boma 0 bubmuoreka [JOK
MUHEPAJIbHBIE COJIU https://m.edsoo.ru/863e674e
bubmuoreka [JOK
5 benku. Cocras u ctpoeHue 0enKoB 0 hitps://m.cdsoo.ru/863¢6b72
DepMeHTHI — OHOJIOTUYECKHE
karanu3aTopsl. JlabopaTopHas pabora Ne 1
6 «3y4yeHne KaTaIuTHYECKON aKTUBHOCTH 0.5 Bubnuotexa LIOK
https://m.edsoo0.ru/863e6b72
(dbepMeHTOB (Ha IpUMepe aMUIIa3bl WK
KaTasas3bl)»
bu6mmorexa [IOK
! Yraepote. Jr 0 https:/m.eds00.ru/863¢6870
bu6mmoreka [IOK
8 Hyxwrennossie kneaotsl. ATO 0 https://m.edsoo.ru/863e6d5c
9 Hcropus u MeToIbI U3Y4EHUS KIIETKH. 0 bubnuoreka [JOK
Kierounas teopus https://m.edsoo.ru/863e6e88
10 KieTka xak mesocTHas KABas CHCTEMa 0
Crpoenune 3yKapuOTUYECKON KIIETKH.
JlaboparopHas pabota Ne 2 «13yueHue bu6mmoreka [IOK
11 CTPOEHUS KJIETOK PACTEHHH, )KUBOTHBIX, 0.5 https://m.edsoo.ru/863e6ff0

rpuOOB U OaKTepuil 1O MUKPOCKOTIOM Ha
TOTOBBIX MUKpOIpenapaTax 1 ux

https://m.edsoo.ru/863e716¢




OITMCAHHCEC»

bubmuoreka [JOK
12 06 0 0
MCH BEIICCTB HITH META00THIM https://m.edsoo.ru/863e766¢
bu6mmoreka [JOK
13 o . X 0
OTOCHIHTES. ACMOCHITE https://m.edsoo.ru/863e7c98
bu6mmoreka [JOK
14 2 i1 00 0
HEPTETHHECKHIH 0OMCEH https://m.edsoo.ru/863e7aae
JKu3HeHHbIN IHMKII KIETKHU. [leneHue
KIeTku. Muto3. JlabopaTopHas padora Ne 3
15 «HaOmoieHre MUTO3a B KJIETKaX KOHYMKA 0.5 bubmorexa HOK
& ) https://m.edsoo.ru/863e7dc4
KOpEIIIKa JIyKa Ha TOTOBBIX
MHUKpOIIpenaparax»
16 buocunres 6enka. Peakuys MaTpuaHOTO 0 bubmuoreka [JOK
CHUHTE3a https://m.edsoo.ru/863e796e
bu6nmoreka [JOK
17 T —
PanCIALHA OuocuHTes benka 0 https://m.edsoo.ru/863e796e
bu6nmoreka [JOK
1 H —
8 eKJIETOUHbIE (POPMBI )KU3HU — BUPYChI 0 hitps://m.cdsoo.ru/863¢7540
bu6nmoreka [JOK
19 @opMBI Pa3MHOKEHUS OPTaHU3MOB 0 https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
b K
20 Meiios 0 nommoteka [{O
https://m.edsoo.ru/863e7f4a
OO0pa3oBaHue U pa3BUTHE MOJIOBBIX KIETOK.
)1 OmnonotBopenue. JlabopaTopHast pabota Ne 0.5 bubnmoreka [JOK
4 «3yueHne CTpOECHHS MOJTOBBIX KJIETOK HA ' https://m.edso0o.ru/863e81b6
TOTOBBIX MUKPOTIpETapaTax»
b K
22 HNunuBuayanbHOE pa3BUTHE OPraHU3MOB 0 nomorexa LO

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




7 ['eneTrka — Hayka 0 HaCJIEACTBEHHOCTH U 0 bubnnoreka [JOK
W3MEHYUBOCTH https://m.edsoo.ru/863e8612

24 3aKOHOMEPHOCTHU HACJIEAOBaHUS 0 bubnmoreka [JOK
MPU3HAKOB. MOHOTHOPHIHOE CKPEIIUBaHUE https://m.edsoo.ru/863e8878

)5 Jurubpuinoe cKpeuBanye. 3aKoH 0 bub6nuorexa [IOK
HE3aBUCUMOI'0 HACJIEOBAHUS IIPU3HAKOB https://m.edsoo.ru/863e89a4
CueruieHHOe HacIe10BAHUE PU3HAKOB.

JlaGopaTtopHnas padota Ne 5 «3yuenue Bu6miorexa LOK
26 pe3yabTaTOB MOHOTHOPHIHOTO U 0.5
https://m.edso00.ru/863e8c60
TUTHOPHTHOTO CKPEIUBAHUS Y APO30PHITHI
Ha TOTOBBIX MHUKpPOIIpErapaTax»

7 I'enetuka nona. Hacnenosanve npu3HaKkoB, 0 bubmuoreka [JOK
CLEIUIEHHBIX C [10JIOM https://m.edsoo.ru/863e8c60
N3menunBocts. HenacnenctsenHnas
M3MeHYUBOCTh. JIabopaTopHas pabota Ne 6.

)3 N3yuenne MoupuKamOHHON 0.5 bub6nuorexa [IOK
M3MEHYUBOCTH, IIOCTPOECHUE https://m.edsoo.ru/863e8efe
BapUAIMOHHOTO Psijia U BapHUallMOHHOM
KpHUBOW»

HacnencrBeHHas U3MEHYMBOCTb.

29 JlaGopatopHas pabota Ne 7. «AHanu3 0.5 bubmuorexa [IOK
MyTalui y Jpo30(uisl Ha TOTOBBIX https://m.edsoo.ru/863e8efe
MHUKpOIIpenaparax»

30 I'eneruka yenoBeka 0 bubmmorexa [TOK

https://m.edso0o.ru/863e8d78
PesepBHrIit ypok. O600IIEHHE 110 TEME
31 «HacnencTBeHHOCTh U U3MEHUYHBOCTD 0

OpTraHnu3MOB»




bu6mmoreka [JOK
32 C 1 0 0
CHCIIITE AL Hayia H HpOteee https://m.edsoo.ru/8639214
3 MeTtobl U JOCTUKEHHUS CENEKLIMU PACTEHUIA | 0 0 bubnnoreka [JOK
U KUBOTHBIX https://m.edsoo.ru/863e9214
bu6mmoreka [JOK
4 b 1
3 HMOTEXHOJIOTHS KaK OTpacib MPOU3BOACTBA 0 0 hitps-//m.cdsoo.ru/863¢9336
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 4
11 KJIACC
KoanuectBo yacos 3 @
JIEKTPOHHbIE N (pPOoBbIE
Ne n/mm Tema ypoka Konrtposbubsie  IIpakTnyeckue P P
Bcero o0pa3oBaTe/ibHbIE PeCypChl
padoThI padoThI
. bubmuotexa [JOK
1 C) 1 0 0
BOJHOLMA H METOART €€ H3yHeHiA https://m.edsoo.ru/863ea20e
) WcTopus pa3BuTHs npeacTaBieHuil oo | 0 0 bubnuoreka [JOK
HBOJIOIIAN https://m.edsoo.ru/863e9570
bu6nuoreka [IOK
3 M 1 0 0
HKPOIBOTOHIA https://m.edsoo.ru/863e9cle
[Tomynsmus Kak 3IeMeHTapHas euHUTIA
4 BHJ1a 1 dBOMronMu. JlabopaTtopHas pabora 1 0 0.5 bubnmoreka [JOK
Ne 1 «CpaBHeHuEe BUIOB TTO ) https://m.edsoo.ru/863e¢99c6
MOP(OJIOTHIECKOMY KPUTEPHIOH
5 JIBIOKyIIME CUITBI (RJIEMEHTapHbIE 1 0 0 bubmmoreka [JOK
(haKTOpHI) SBOIOLINH https://m.edsoo.ru/863e9da4
6 EctectBennslit oT00p 1 ero Gpopmbl 1 0 0 bubnmoreka [JOK




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

Pe3ysbTaThl 3BOJIOIMH:
MPUCTIOCOOJICHHOCT OPTaHU3MOB U
BHU000pazoBanue. JlabopaTopHas padora

bu6nmmoreka [IOK

! Ne 2 «Onrcanue npucrocoOIeHHOCTH 0.5 https://m.edsoo.ru/863e9fde
OopraHusma 1 €€ OTHOCUTEIILHOTO
Xapaxkrepa»
8 Hanpanienust u myTd MaKpOo3BOJIIOLIMU 0 brbmmorexa [TOK
https://m.edsoo.ru/863e9cle
9 HeoOpatumocTs 3BOITIONNN 0
10 Wcropus xu3HU Ha 3emile U METOAbI €€ 0
W3y4YEHUs
1 ['unores3sl MPOUCXOKIACHUS KU3HH HA 0 bubnnorexka HOK
3emiie https://m.edsoo.ru/863ea5a6
2 PazButue xu3Hu Ha 3eMIie Mo spam U 0 bubnmnoreka [JOK
nepuoaam https://m.edsoo.ru/863eabbe
OCHOBHBIE 3TaIbl YBOJIIOIUN
PacTUTENBHOTO U )KUBOTHOI'O MUpA.
13 ITpakTryeckas padora Ne 1 «M3y4yeHune 0.5 bubmmorexa LOK
g https://m.edsoo.ru/863ea8bc
HCKOITA€MBIX OCTATKOB PAaCTEHUM U
YKUBOTHBIX B KOJIJIEKITHSIX)
14 CoBpeMeHHast cucTemMa OpraHu4ecKoro 0 bubnmoreka [JOK
Mupa https://m.edsoo.ru/863ea48e
bu6mmoteka [IOK
15 DBOJIOIMS YeJoBeKa (aHTPOIMOTeHe3) 0 hitps://m.cdsoo.ru/863cacc
16 JBrxyuiye cuibl ((pakTopsl) 0 bubnmnorexka HOK
aHTpPOIIOreHE3a https://m.edsoo.ru/863ead44
17 OCHOBHEBIE CTaJUH 3BOJIOIUN YEJIOBEKA 0




UYenoBeueckue pachl U IPUPOIHBIC

bu6nmmoreka [IOK

18 ajJanTanny 4yejloBeKa 0 https://m.edsoo.ru/863eaca2
PeseprubIil ypok. O600111€HIE TIO TEME
19 «BO3HUKHOBEHUE U PA3BUTHE KU3HU HA 0
3emie»
20 DKOJIOTHS KaK HayKa 0
)1 Cpenbl 0OUTaHMS U SKOJIOTHYECKHE 0 bubnmnoreka HOK
baxTOopsI https://m.edsoo.ru/863eafec
AbuoTtndeckue akTopsrl. JJabopaTtopHas
pabota Ne 3. «Mopdonoruyeckue
” 0COOCHHOCTH PACTEHHI U3 Pa3HBIX MECT 0.5 bubnmnoreka [HOK
obutanus». JlaboparopHas padora Ne 4. https://m.edsoo.ru/863eb10e
«BrusiHHAE cBETa HA POCT U PA3BUTHE
YEepEeHKOB KoJIeycay
bu6nuoreka [IOK
23 buotuteckue paxrope! 0 https://m.edso00.ru/863eb348
DKOJOTUYECKHE XapaKTePUCTUKU
24 nomysitun. [Ipaktudeckas padora Ne 2 0.5
«IIoaCcY€T MIOTHOCTHU MOIMYJISILIUI PA3HBIX
BHJIOB PaCTCHUIN»
bu6nuoreka [IOK
25 Coo0mecTBa OpraHu3MOB — OHOIIEHO3 0 hitps//m.cdsoo.ru/363cbd6a
bu6nuoreka [IOK
26 DKOJIOTHYECKHE CUCTEMBI (IKOCHCTEMBI) 0 hitps://m.cdsoo.ru/863cbd6a
OcCHOBHBIE MOKA3aTeNN IKOCUCTEMBI.
27 Oxosornueckue nupamuasl. CBolicTBa 0 bubmmorera LOK
https://m.edsoo.ru/863eb5fa
skocucteM. Cykueccus
28 IIpuponaHbie 3KOCUCTEMBI 0




29 AHTPONIOTr€HHBIE 3KOCUCTEMBI 1 0
30 buocdepa — rimobanbHas sKocucTeMa 1 0 bubmmoreka [IOK
3emiu https://m.edsoo.ru/863ebbSe
31 3aKOHOMEPHOCTH CYILIECTBOBAHUS 1 | bubamnoreka HOK
ouocgepsl https://m.edsoo.ru/863ebd 16
32 UYenoseuecTBo B Onochepe 3eMiaun 1 0
13 CocymiecTBoBaHUE TPUPOIBI U 1 0 bubnuorexa [HOK
YeJI0BEYECTBA https://m.edsoo.ru/863ebale
34 PesepBHblit ypok. O600111€HE TEMBI 1 0
«Co0011IecTBa M IKOJIOTUICCKHE CUCTEMBD»
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 3.5



YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* buosorus / Ilaceunuk B.B., Kamenckuii A.A., Pyouios A.M. u apyrue /Ilox
pen. Ilaceunuka B.B., AkiimonepHoe o6miectBo «M3aaTenbcTBO

«HpOCBCHICHI/Ie»

METOANYECKUE MATEPUAJIBI JIUISA YUUTEJIA

buonorus : O6mas 6uonorus. 10—11 kmaccsr :

MeToandeckoe rnocodue k yueonunky A. A. Kamen ckoro, E. A. KpukcyHosa,
B. B. ITaceunuka «buo norus. O6mias 6uomnorus. 10—11 kmaccel. ba3zoBsiit

yposenb» / B. B. Ilaceunuk, I'. I'. llIBerioB. — M. :

Hpoda, 2015.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HNHTEPHET

https://lesson.academy-content.myschool.edu.ru/06/05
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