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INOACHUTEJIbBHAS 3AIINCKA

[Ipu pa3paboTke mporpaMmbl MO OHOJIOTMH TEOPETHUECKYIO OCHOBY JUISI OIPENEIICHUS
NOIXO0J0B K (opMmupoBaHHUIO coiepxaHus yueOHoro mnpenmera «buonorus» cocraBuin:
koHuenryanbHbie nonoxeHus GI'OC COO o B3auMOOOYCIIOBIEHHOCTH IIEJICH, COJEpKaHUS,
pe3ynbTaToB O0yueHHUss U TPeOOBaHUU K YPOBHIO MOATOTOBKH BBITYCKHUKOB, TOJOXEHUS 00
o0UIMX LEeNsIX M MPUHIMUIAX, XapaKTEPU3YIOLUX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHETO
obuiero oopazoBanusi B Poccuiickoit @enepanyu, a Takxke MOJIOXKEHUS O crienuduke OMoIoruuy,
e 3HAUYEHUU B TMO3HAHUU KUBOM MPHUPOABI U 00ECNEUYEHHUU CYIIECTBOBAHMS YEIOBEYECKOTO
obmiectBa. CorylacCHO Ha3BaHHBIM IIOJIOKEHUSM, OMPEACICHB OCHOBHBIC (DYHKIIMU MPOrPaMMBbI
1o OMOJIOTHU U €€ CTPYKTYpa.

[Tporpamma no O6uonoruu Aa€t MpeacTaBiIeHUe O IeNax, 00 oluieil cTpareruu 00ydeHus,
BOCIUTAHUS M PAa3BUTUS OOYyYalOIIUXCS CcpeacTBaMu YydeOHOro mpenmera «buonorus»,
onpezaenseT 00s43aTeNbHOE NPEAMETHOE COJIEpP)KAaHUE, €ro CTPYKTYpPY, paclpeleleHue I10
paszenaM U TeMaM, PEKOMEHJYEMYIO IOCJIEI0BAaTEIbHOCTh U3yUeHUsl y4eOHOro marepuaia ¢
y4€TOM MEXIIPEIMETHBIX U BHYTPHUIPEAMETHBIX CBs3€H, JIOTUKH 00pa30BaTebHOTO IMpoLecca,
BO3PACTHBIX OCOOEHHOCTEH 00yYarOIINXCS.

B mnporpamme 1o OHONOTMU TakKe YYMUTHIBAIOTCS TpeOOBaHUS K IJIAHUPYEMbIM
JMYHOCTHBIM, METANpEeJIMETHBIM M NPEIMETHBIM pe3ylibTaTaMm oOydeHHs B (HOPMHUPOBAHHUU
OCHOBHBIX BHJIOB y4eOHO-ITO3HABATEIBHOMN JAEATEIbHOCTH/y4eOHBIX ICHCTBUI 00yJaromuxcs 1mo
OCBOEGHUIO COJIepP KaHUs OMOJIOTHYECKOro 00pa3oBaHUsl.

B nporpamme mo 6uosnorum (10—-11 kmaccel, 6a30BbIif YypOBEHb) peann30BaH MPHUHIIUII
IIPEEMCTBEHHOCTH B HW3Y4YeHHHM Ouosioruu, Omarojgapss 4eMy B HEW NpocMaTpUBaETCs
HAIPaBJIEHHOCTh HA PAa3BUTHE 3HAHWM, CBSI3aHHBIX C (POPMHPOBAHUEM €CTECTBEHHO-HAYYHOI'O
MHUpPOBO33PEHHUS, IIEHHOCTHBIX OpPHEHTAlMil  JIMYHOCTH, HSKOJIOTUYECKOTO  MBIIIJICHHUS,
OpeJCTaBIeHUH O 370pOoBOM oOOpa3e KHU3HM U OEpeXHbIM OTHOIIEHHEM K OKpy»Karolen
npupoaHoil cpene. IlosToMy Hapsay ¢ u3ydeHHeM OOLIEOMONIOIMUECKUX TEOpUM, a TakKkKe
3HaHUH O CTPOCHHHU XUBBIX CHCTEM PA3HOTO paHra M CYIIHOCTH OCHOBHBIX IMPOTEKAOUINX B HUX
IPOIIECCOB B TMpOrpaMMe MO OHMOJIOTMH YJEeNeHO BHUMAaHHME HCIOJIb30BAHUIO MOJYYEHHBIX
3HaHWI B TOBCETHEBHOM KM3HU AJIs1 PEIICHUS MPUKIAJHBIX 33/1a4, B TOM YHcIe: TPO(UIaKTUKA
HACJIECTBEHHBIX  3a00JIeBaHUM  YeJIOBEKa, MEJUKO-TEeHETHYECKOrO0  KOHCYJbTHPOBAHUSA,
000CHOBaHHUS HKOJIOTUYECKHU 11€JIeCO00pa3HOro MOBEACHUS B OKpYXKarolled MpHUpOIHOIl cpele,
aHau3a BIMSHUSA XO3SHCTBEHHOM JEATEIBbHOCTH 4YelOBeKa Ha COCTOSHHE NPUPOAHBIX U
UCKYCCTBEHHBIX SKOCHCTEM. YCWJIEHHE BHUMaHMS K NPUKJIAIHON HamnpaBIeHHOCTH Y4eOHOIo
npeaMera «buonorus» MpoAUKTOBaHO HEOOXOIUMOCThIO 00eCHedeHUs YCIOBUM Ui pelIeHUs
OJIHOM M3 aKTyaJIbHbIX 3a/1a4 MIKOJBbHOTO OMOJIOrMYecKOro o0pa3zoBaHus, KOTOpasi Mpeanoaraet
dopmupoBaHHe y O00YyYaroUUXCs CHOCOOHOCTH AAANTHUPOBATbCd K M3MEHEHHMSAM JTUHAMUYHO
pa3BUBAIOIIErOCS COBPEMEHHOTO MUpA.

buonorust Ha ypoBHE cpeaHero o0miero oOpa3oBaHMs 3aHUMaeT BakHoe MmecTo. OHa
oOecnieunBaeT (QopMHUpOBaHUE y OOydYalOIIUXCS MPEICTABICHUNH O HAy4yHOM KapTHHE MMHpa,
pacumpsieT 1 00001aeT 3HaHUS O KUBOM MpUpoe, €€ OTIIMIUTEIbHBIX IPU3HAKaX — YPOBHEBOM
OpraHu3alliil W SBOJIIOLUHU, CO3MAaET YCIOBMS I TO3HAHUS 3aKOHOB KMBOM TNPHPOJIBL,
dbopMupoBaHus (YHKIMOHAIHLHOW TIPaMOTHOCTH, HABBIKOB 37J0pOBOr0 M Oe3omacHOro oodpasa
YKHU3HH, YKOJIOTUIECKOTO MBIIUICHUS, [IEHHOCTHOTO OTHOIICHHUS K )KMBOH MPHUPOJIE U YEIIOBEKY.
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bonbuioe 3HadeHwe OWONOrHsT HMMEET TakKe JJIs pPElIeHUS BOCHUTATENbHBIX U
Pa3BUBAIOIIMX 33Ja4 CpelHero oouiero o0pa3oBaHus, ConUanu3auu odyJaromuxcs. M3ydenne
Ounonoruun obecrieynBaet YCIOBUS JUISL (hopMupoBaHHS WHTEJJICKTYyAJIbHBIX,
KOMMYHHKAIIMOHHBIX U HUH(MOPMAIIMOHHBIX HABBIKOB, SCTETHUECKON KYIbTYpPbI, CIOCOOCTBYET
MHTETpauy OWOJIOrMYECKUX 3HAHUIM C MPEJCTAaBICHUSMHU U3 JIPYIHMX Yy4eOHBIX MPEIMETOB, B
qacTHOCTH, (pu3uku, xumuu u reorpadun. Ha3BaHHBIE TTONOKEHUS O TPETHA3HAYCHUH YIeOHOTO
npeamera «buonorus» CcOCTaBUIM OCHOBY JUIsl ONpENEICHUsT MOAXOAOB K OTOOpYy U
CTPYKTYPUPOBAHUIO €TO COAEPIKAHUS, TPEJICTABICHHOIO B IPOrpaMMe Mo OMOJIOTHH.

OTt60p conepkanusi yaueOHoro npeamera «buonorus» Ha 6a30BOM ypoBHE OCYIIECTBIIEH C
NO3HULUN KYJIBTypOCOOOPA3HOTO MOAX0/a, B COOTBETCTBHH C KOTOPBHIM O0yYaromuecs JOJKHBI
OCBOUTH 3HAHUS W YMCHWHS, 3HAYMMBbIE TSI (POPMUPOBAHUS OOIICH KYIbTYPHI, OMPEACISIONIIE
aJIecKBaTHOE TIOBEJICHUE 4YEJIOBEKa B OKpY’Kalolllell MNpUpOAHON cpene, BocTpeOOBaHHBIE B
MOBCE/IHEBHOM KH3HU U MPAKTHUECKOH AesTenbHocTH. Ocoboe MECTO B 3TOM CHUCTeMe 3HAHUI
3aHUMAIOT JJIEMEHTBl COJIEp’KaHUs, KOTOpPbIE CIYKaT OCHOBOM 1l (POPMUPOBAHUSA
MPEJACTABICHUA O COBPEMEHHOM €CTECTBEHHO-HAyYHOW KapTUHE MHpPAa M ILEHHOCTHBIX
OpHUEHTAIMAX JTUYHOCTH, CIOCOOCTBYIOIINX I'YMaHU3alUK OHOJIOTHYEeCKOro 00pa3oBaHusl.

CTpyKkTypHpoBaHHE coOJepkaHUs y4yeOHOro Marepuaina B MporpaMme Mo Ouoyoruu
OCYIIIECTBIIEHO C YYETOM MPUOPUTETHOTO 3HAYEHUS 3HAHUU 00 OTIMUUTEIBHBIX OCOOCHHOCTAX
J)KMUBOM TPUPOABI, O €€ YPOBHEBOM OpraHuM3aldd W 3BOJIOUMU. B COOTBETCTBMHM C 3THM B
CTPYKType y4eOHOro mpenmera «buoiorus» BBIIEIEHBI CIENYIOIINE COJIepKaTeIbHble JINHUU:
«buonorus kak Hayka. MeToabl HAy4HOTrO Mo3HaHUs», «KieTka kak OMoIorHYecKas CUCTEMay,
«Opraam3m Kak Ouosiormueckas cucremay, «CucteMa u MHOrooOpa3ue OpraHHYeCKOro MUpay,
«IBOIOLUS )KUBOU MPUPOJIBI», «IKOCUCTEMBI U IPUCYIITIE UM 3aKOHOMEPHOCTH.

Llenp u3ydyenuss yueOHoro mnpenmera «buonorus» Ha 0a30BOM YpOBHE — OBIJICHHE
00y4JaroIMMHUCS 3HAHUAMU O CTPYKTYPHO-(YHKIMOHAIBHOM OpraHu3alliid >KUBBIX CHCTEM
pa3HOro paHra u NpuoOpeTeHne YMEHUM UCIOJIb30BaTh ATU 3HAHUS /I TPAMOTHBIX JIEUCTBHI B
OTHOIIIEHUU OOBEKTOB KMBOU MPUPOJIBI U PEIICHUS PA3INYHBIX KU3HEHHBIX MPOOJIEM.

JlocTrkeHne 1enu u3ydeHus ydeOHoro mpenmera «buomorus» Ha 06a30BOM YpOBHE
o0ecrneunBaeTcs peleHrneM CIeIyIOIMUX 3a1au:

OCBOCHHE OOYYAIOIIMMHCS CHUCTEMbl 3HAHUW O OMOJOTUYECKUX TEOPHSIX, YUCHUSX,
3aKOHAaX, 3aKOHOMEPHOCTAX, TUIOTE3aX, MpaBWjaX, CIYXKalluX OCHOBOW s (popMupoBaHUs
MPEJCTABICHUN O €CTECTBEHHO-HAYYHOM KApTHUHE MHpPa, O METOAAaX HAYYHOI'O IT03HAHU,
CTPOEHUH, MHOTOOOpa3HMH U OCOOCHHOCTSX KHBBIX CHCTEM pPAa3HOTO YPOBHS OpraHU3allNU,
BBIJIAIONTUXCSI OTKPBITUSAX U COBPEMEHHBIX UCCIICIOBAHUSIX B OMOJIOTHH;

dbopmupoBaHre y OOYyYarOUMXCsl TMO3HABATEIbHBIX, MHTEIUICKTYAIbHBIX M TBOPUYECKHUX
CITOCOOHOCTEHN B MPOIECCE aHAIM3a JIAHHBIX O MYTSAX Pa3BUTHUS B OMOJOTUM HAyYHBIX B3TJIAJIOB,
UJIEW U MOJIXOJ0B K U3YUYECHUIO )KUBBIX CUCTEM PA3HOI0 YPOBHS OpraHU3aLNH;

CTaHOBJIEHHE Yy OOydYaromuxcs oOIed KyabTyphl, (YHKIHOHAIBHON TPaMOTHOCTH,
pa3BUTHE YMEHUN OOBSCHATH W OIEHWBATH SIBIICHUS OKPYXKAIOIIErO0 MUpa XUBOW MPUPOJBI Ha
OCHOBAHWU 3HAHHWH U OMBITA, MOJTYYCHHBIX MTPU U3YUCHUU OMOJIOTHH;

dbopMupoBaHrUe Yy OOYYarOIIMXCS YMEHHH WLTIOCTPUPOBATh 3HAYCHHE OHMOIOTHYECKUX
3HaHUM B TNPAKTHUYECKOM JAEATEIBHOCTH 4YEJIOBEKA, PA3BUTHUU COBPEMEHHBIX MEIMIIMHCKUX
TEXHOJIOTHI B arpoONOTEXHOJIOTHH;
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BOCMHUTAaHUE YOEXKIEHHOCTH B BO3MOXHOCTH TMO3HAHUSA 4YEJIOBEKOM >KMBOW HPHUPOJIBI,
HE00X0IMMOCTH OEpPEKHOTO OTHOUICHHUS K HEW, COOIOIEHUS AITUYECKUX HOPM IPU MPOBEACHUU
OMOJIOrMYECKHUX MCCIICIOBAHUM;

OCO3HAHHE LIEHHOCTU OMOJIOTMYECKUX 3HAHWM JJIsl TIOBBIIMICHUS YPOBHS 3KOJOTHYECKOU
KYJIBTYPBI, ISl JOPMUPOBAHUS HAYYHOTO MUPOBO33PEHHUS;

NpUMEHEHHE TPHOOPETEHHBIX 3HAHUI M YMEHUH B TOBCEIHEBHOW JKU3HU JUIS OLECHKH
NOCJIEICTBUIA CBOEH JEATENILHOCTH IO OTHOIICHUIO K OKPY)KAIoLIeH cpene, COOCTBEHHOMY
3I0pOBBI0, 000CHOBaHWE U COOIOICHUE Mep TPODHUIAKTHKY 3a00IeBaHUH.

B cucteme cpennero obuiero oopazoBanus «buonorusy», nzydaemas Ha 6a30BOM ypOBHe,
SBIISICTCA O0SI3aTEIbHBIM yYEOHBIM TPEAMETOM, BXOJISIIMM B COCTaB NPEAMETHOW 00JacTu
«EcTecTBeHHO-HAY4HBIE TPEIMETHI.

s u3ydyenust 6uosoruu Ha 6a30BOM YpOBHE CpeJHEro o01iero oopa3oBaHUsl OTBOAUTCA
68 yacoB: B 10 xiacce — 34 vaca (1 gac B Henento), B 11 kimacce — 34 vaca (1 gac B Henenio).
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COJAEP)KAHUE OBYYEHUA
10 KJIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus xak Hayka. CBsi3b OMOJOTMU C OOLIECTBEHHBIMH, TEXHUYECKUMH U APYTUMHU
€CTECTBCHHBIMU HayKaMu, (uiocoduei, 3TUKOH, ICTETUKOM U mpaBoM. Ponb Ouonoruu B
(bopMHpPOBaHNN COBPEMEHHON HAY4YHOU KapTHHBI MUpa. CucTeMa OMOIOTHYECKUX HaYK.

MeTo1p1 TO3HAHUS KUBOM MPUPOABI (HAOIIOIEHUE, SKCIIEPUMEHT, OIMCaHUe, U3MEpPEHHE,
KJaccuukanmsi, MOJASITHUPOBAHNUE, CTATUCTHYECKAss 00padOTKa JaHHBIX ).

JdemoHcTpaumuu:

[Toptpetsr: Y. HapBun, I'. Mennens, H. K. Konpsuos, Ix. Yorcon u @. Kpuk.

Tabmuie! U cxeMbl: «MeTo/ bl TO3HAHUS KUBOW TPUPOIBI.

JlaGopaTopHble U MpaKkTH4YecKne padoThbi:

[Tpaktnueckass pabora Ne 1. «lcnonbp3oBaHuE pa3iIMYHBIX METOJOB IpPHU H3YYEHUU
OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. JKuBble cucTeMbl H UX OPraHU3aIUA.

Kupbie cuctembl (OMOCHCTEMBI) Kak MpeAMeT u3ydeHus Ouosnoruu. OTIuYMe >KUBBIX
CUCTEM OT HEOPraHUYECKOU MPUPO/IBI.

CpoiicTBa OumocucTeM © HWX pa3HooOpasue. YPOBHU OpraHU3alid  OUOCHCTEM:
MOJICKYJISIDHBIM,  KJIETOUHBIM,  TKAHEBBIH, OPraHU3MEHHBIH,  MOMYIALHOHHO-BHIOBOM,
9KOCHUCTEMHBIN (OMOTeOICHOTUYECKHH ), OMOCHEPHBIN.

JdemoHcTpaumuu:

Tabmuublt u cxembl: «OCHOBHBIC TPU3HAKH KHU3HU», «YPOBHH OpraHU3alMU KHBOK
IPUPOJIBI».

Ob6opynosanue: moaens Monekynsl JJHK.

Tema 3. XuMHUYeCKHUIl COCTAB U CTPOEHUE KJIETKH.

XUMUYECKUH  COCTaB KJIETKHU. XuMu4yeckue BJIEMEHTBHI: MAaKpOD3JIEMEHTHI,
MUKpO3JIEMEHTHI. Bo/la 1 MUHEpabHbBIE BEIIEeCTBA.

OyHKIMK BOJABI W MUHEpPAIbHBIX BellecTB B KieTke. [logmepikaHue OCMOTHYECKOTO
OanaHca.

benku. CocraB u cTpoeHne 0eIK0B. AMUHOKHUCIOTEI — MOHOMEPHI OenkoB. HezameHnmblie
U 3aMEHHUMbIE AMHHOKHCIOTHL. AMHHOKHCIOTHBIA COCTaB. YPOBHH CTPYKTYpbl OEIKOBOI
MOJIEKYNbI (TIepBUYHAs, BTOPUYHAS, TPETHYHAs W YETBEPTUYHAs CTPYKTypa). XUMHUECKUE
cBoMcTBa OenKkoB. buonornyeckue GyHKIMM OEITKOB.

®epMeHThl — Ouosiornyeckue karaiauzaTopbl. CTpoeHHe (epMeHTa: aKTHBHBIA LIEHTD,
cyoctpatHas cnenuduuHoctb. Kodepmentsl. Burtamuupl. Orianuus  ¢GEpMEHTOB  OT
HEOPTaHMYECKUX KaTallU3aTOPOB.

YrneBoabl: MOHOCaxapuabl (TJIFOKO3a, pud03a U 1e30KCHpuO03a), Aucaxapuiasl (caxaposa,
JAKTO3a) W TMoJucaxapuibl (Kpaxmai, TJIMKOTEH, IIeJUTI0NI03a). buonorundeckue QyHKIUN
YIJIEBOJIOB.

Jlunuasl:  TpUraMuepuisl, Qochonunuael, crepouabl. [uapodmibHO-THAPOGHOOHBIE
cBoiicTBa. buonornyeckue ¢yHkiuu aumuaoB. CpaBHEHHE YIIIEBOJOB, OEIKOB W JTUMHIOB KaK
HUCTOYHUKOB DHEPTHH.
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Hyxneunoseie kuciotel: JIHK u PHK. HykneoTuibl — MOHOMEPBI HYKJIEMHOBBIX KHUCIIOT.
Crpoenne u ¢ynkunu JJHK. Crpoenne u ¢ynxmum PHK. Bugst PHK. AT®: crpoenune u
byHKINN.

[Mutonoruss — Hayka o kierke. Kiierounass Teopusi — mpuMep B3auMOICHCTBUS HAEH U
(bakTOB B HAYYHOM MO3HAHUH. METO bl U3yUEeHHSI KIIETKH.

Knerka kak menoctHas sxuBasi cucrema. OOmie Mpu3HaKM KJIETOK: 3aMKHYTasi Hapy»KHast
memOpana, mosiekynbl JIHK kak reneTuueckuii anmapar, cucTemMa CHHTe3a OeJka.

Tunel KIETOK: JyKapuoTHyeckas U mpokapuoTuueckas. OCOOEHHOCTH CTPOEHUs
MIPOKApPUOTUUYECKON KJIeTKU. Kietounas crenka 6akrepuii. CTpOCHHE 2YKapUOTUYECKON KIICTKH.
OCHOBHBIE OTJIIMYUS PACTUTEIBHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpBI KJIETOK — KIJIETOYHAs CTEHKA, TNIMKOKAIMKC, UX (DYHKIIHH.
[InasmaTtuueckas MemOpana, e€ cBoicTBa M (QyHkuuu. lluTomnmazmMa u e€ OpraHOUIBL
OnnomeMOpannbie opranous! kinetku: JIIC, anmapat ['onbmku, mu3zocomsl. [lomyaBToHOMHBIE
OpraHou/bl KJIETKU: MHUTOXOHApPUH, IMiacTuibl. IIpoucxoxaeHne MUTOXOHAPUNA U IJIACTHI.
Bunel nnactua. HememOpaHHble OpraHOu/bl KJIETKU: PUOOCOMBI, KIIETOUHBIM LIEHTP, LIEHTPUOIIH,
PECHUUKH, KTI'yTHUKU. DYyHKINN OPraHOUAO0B KIETKU. BKitoueHus.

SAnpo — perynsaTopHsbIi eHTp KieTku. CTpoeHue sijipa: saaepHas o00jiouka, Kapuoria3ma,
XPOMAaTHH, AJIPBIIIKO. XPOMOCOMBI.

TpaHCIOpPT BEIIECTB B KIIETKE.

JdeMoHcTpanum:

[loptpetsl: A. JleBenryk, P. I'yk, T. llIBann, M. Illneiinen, P. Bupxos, Ixx. Yorcon, @.
Kpuk, M. Yunkusnc, P. ®pankinun, K. M. bap.

[uarpammbl:  «PacnpenesieHMe XUMHYECKHX JJIEMEHTOB B  HEXKHBOW MPUPOJAEH,
«Pacnipenenenue XUMUYECKUX SJIEMEHTOB B )KHUBOU MIPUPOJICH.

Tabmuubl u cxemsl: «llepuoanueckass TabiMIAa XMMHUYECKUX 3JIEMEHTOBY», «CTpoeHue
MOJIEKYJIBI BOJIbI», «bruocunTe3 6enkay, «CTpoeHne MoJieKyibl Oenkay, «CtpoeHue GpepMeHTa,
«Hyxneunossie kucnotel. JJTHK», «Ctpoenne monekynsl ATD», «CtpoeHne 3yKapruOTUYECKON
KieTkn», «CTpoeHue XUBOTHOM KIETKW», «CTpPOEHHE PpacTUTEIBHON KIETKW», «CTpoeHue
MPOKAPUOTUYECKON KIIETKN», «CTPOCHHE s/ipa KIETKH», «Y TIeBOAb», «JIMnuasn».

OOGopynoBaHHe: CBETOBOM MHKPOCKOI, OOOpYJOBaHUE JJisi TMPOBEIECHUS HAOIIOICHUN,
U3MEpPEHM, SKCIEPUMEHTOB, MUKPOIIpENapaThl PaCTUTENIbHBIX, KUBOTHBIX U OaKTEepHAJIbHBIX
KJIETOK.

JlabopaTopHble U IpaKTHYeCKHe PadoThI:

JlaGopaTopnast pabora Ne 1. «/3ydeHue KaTaTUTHYECKON aKTUBHOCTH (PepMEHTOB (Ha
IpUMepe aMHJIa3bl WK KaTanas3bl)».

JlaGopatopnast padota Ne 2. «M3yueHue CTpoeHUs KJIETOK pPACTCHHM, >KUBOTHBIX U
OaKTepHii o] MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIpENaparax U UX OMUCAHUE.

Tema 4. 7KuzHenesiTeIbHOCTb KJIETKH.

OOmen BemiecTB, WIM MeTa0OMU3M. ACCUMWISAIUS (IJIACTUYECKUM OOMeH) U
JUCCUMUIIALINSA (PHEpreTuyecKuii 0OMeH) — IBe CTOPOHBI €IMHOTO Ipolecca Metadonusma. Poib
3aKOHOB COXPAaHEHUS BEILECTB U SHEPTUU B TOHUMAaHUH METa00Iu3Ma.

Tunbl oOMeHa BeriecTB: aBTOTPOGHBIA U rereporpodHblif. Pons depmenToB B 0OMeHe
BEIIECTB U MIPEBPALICHIUH SHEPTUHU B KIIETKE.
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®orocunre3. CBeroBas M TeMHOBas (Qa3bl (oTocuHTe3a. Peakiuu QoTocunresa.
DddextuBHOCTh hoTOCHHTE3a. 3HAUECHUE POTOCUHTE3A /IS )KU3HU Ha 3emiie. BriusHue ycnoBwuii
cpeabl Ha (POTOCHHTE3 U CIIOCOOBI MOBBILICHUS €r0 MPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUH.

XeMocHHTe3. XEMOCHHTE3Upyolue OakTepuu. 3HAUCHHE XEMOCHHTe3a ISl KU3HU Ha
3emuie.

Ouepreruyecknii oOMeH B KJeTke. PaciieruieHne  BEIIECTB, BBLICICHHE U
AKKyMYJIMPOBAaHUE SHEPTUH B KJIETKE. JTambl dHEpreTuueckoro oomena. ['nmukonus. bpoxenne u
ero Buabl. KucmopomnHoe okucieHwe, WIM KJIeTOYHOe JbixaHue. OKHCIUTENbHOE
dbochopunupoBanue. IPPEKTUBHOCTh FIHEPTETUIESCKOTO OOMEHa.

Peakuuu wmarpuuHoro cuHTte3a. leHernueckas wunpopmamms u JHK. Peanmzanums
TeHEeTUYeCKON MH(popMaMu B KieTke. ['eHeTHUeCKuil Ko M ero CBOWCTBa. TpaHCKpumuus —
MatpuuHblii cuate3 PHK. Tpancisius — 6uocunTe3 Oenka. Dramnbl TpaHcusanuu. Koauposanue
aMUHOKUCIOT. Poib pubocom B GuocuHTese Oernka.

Hexnerounsie ¢opmbl xku3HM — Bupychl. Mcropusi otkpeitus BupycoB (. W.
NBanoBckuii). OCOOEHHOCTH CTPOCHHUS M KU3HEHHOTO IIMKJIa BUPYcoB. bakrepuodaru. bonesnu
pacTeHui, )KUBOTHBIX U YEJIOBEKa, BhI3bIBAEMbIE BUpycaMu. Bupyc nMMmyHoaeduiuTa yenoBeka

(BUY) — Bo30oymutens CIIMJla. OOpaTtHas TpaHCKpHILHMS, peBepTaza W HHTErpasa.
[TpodunakTrka pacnpocTpaHSHHS BUPYCHBIX 3a00ICBAHHIA.
JdemoHcTpaumMu:

IToptpetsi: H. K. Konbuos, 1. . UBanosckuit, K. A. Tumupsizes.

Tabmuet  u cxembl:  «Tunel  nutanus», «Metabomusm»,  «MUTOXOHAPHUSY,
«OHepreTuueckuii oomen», «Xnopormnacr», «Porocunrte3», «Crpoenue IHK», «Ctpoenue u
¢yHKIMOHMpOBaHUEe reHa», «CuHre3 Oenka», «l'eHernueckuit  kon», «Bupycoi»,
«bakrepnodarn», «Crtpoenune wu ku3HeHHbld 1uki Bupyca CIIMa, ©Oakrepuodaray,
«Pemmukanmsa JJHK».

O6opynoBanue: moaenu-ammukauu «Yasoenune [IHK u tpanckpunims», «buocunres
Oenka», «CTpoeHue KIeTKn», Mojienb cTpykTypsl JJHK.

Tema S. PasMHOKeHHEe M HHAMBUHAYAIbHOE PAa3BUTHE OPraHU3MOB.

Knerounslii 1Mk, MaM KU3HEHHBIM IMKN KieTku. MHTepdaza m muto3. Ilpoueccsl,
nporekaromue B uHTepdasze. Permmmkanus — peakuuss marpuuHoro cunrteza JHK. Crpoenue
XpoMocoM. XPOMOCOMHBIA Ha0Op — KapuOTHUIl. JMIIOMIHBIMN W TarIOWAHBIA XPOMOCOMHBIE
HaOopel. XpoMaTuael. LluTonornyeckne OCHOBBI Pa3MHOKEHHSI M MHAWBHUIYaTbHOTO PAa3BUTHS
OpraHU3MOB.

lenenne xnetrkn — muto3. Cramgum muto3a. [lpoiecchl, MpouCXOIslIMe Ha pa3HbIX
CTagusaX MUTO3a. BHoJIornuecKkuii CMEICI MATO3A.

[Tporpammupyemasi ru0esb KIETKH — alonTo3.

@opMbl  pa3MHOXKEHHMsSI OpraHu3MoB: Oecrosioe M MoyioBoe. Buapl  Oecrnonoro
pPasMHOXKEHUs: JeJICHHE HAaJBOE, MOYKOBAHUE OIHO- M MHOTOKJIETOYHBIX, CIOpOOOpa3oBaHue,
BETE€TaTUBHOE Pa3MHOKEHHE. VICKyCCTBEHHOE KIOHMPOBAaHME OPraHU3MOB, €r0 3HAYEHUE JUIS
CEJIEKLIAH.

[TonoBoe pa3MHOXKeHHE, €r0 OTIAUYHUS OT OECroI0ro.

Meiio3. Craguu meiosza. Ilpormeccsl, nmpoucxoisume Ha cragusix Mmeinos3a. [loBenenue
XpoMocoM B Mero3e. Kpoccunrosep. bruongornyecknii CMbICI M 3HaYEHUE MEN03a.
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["amerorenes — mporecc 00pa30BaHUs MOJIOBBIX KJIETOK Y >KMBOTHBIX. [losoBBIE Kenesbl:
CEMCHHHMKHU W sSMdHUKH. OOpa3oBaHHE W PA3BUTHE IMOJOBBIX KIETOK — ramer (CrepMaro30uj,
SUIIEKIIETKa) — crepMaToreHe3 W oBoreHe3d. (OCOOCHHOCTHM CTpOCHHUS SUIEKICTOK U
crepmaTto3onaoB. Omionorsopenue. Ilaprenorenes.

NunuBuayanpHOEe pa3BUTHE (OHTOTEHE3). OMOPHOHAIBHOE pa3BUTHE (IMOpPHOTEHE3).
Oranbl 3MOPHOHATBHOTO PA3BUTHUS Y MO3BOHOYHBIX KUBOTHBIX: JIPOOJICHWE, TacTPYJISAIus,
oprarorene3. [ToctamOproHabHOE pa3BUTHE. THIBI MOCTIMOPHOHATBHOTO PA3BHUTHS: TPSIMOE,
HenpsiMoe (JIMYMHOYHOE). BnusHue cpenbl Ha pa3BUTHE OPraHU3MOB, (PAKTOPHI, CIOCOOHBIE
BBI3bIBATH BPOXKAEHHBIE YPOJCTBA.

Poct u pazButue pacrenuid. OHTOreHe3 BETKOBOTO PACTEHUS: CTPOCHHE CEMEHU, CTaANN
pa3BUTHSL.

JdemoHcTpaumuu:

Tabmuiel u cxeMbl: «@OpMBI pa3MHOXKEHHUSI OPraHU3MOBY, «/IBOIHOE OMIIOJOTBOpPEHUE Y
LBETKOBBIX pacTeHUui», «BereraTuBHOE pa3MHOXEHUE pPACTeHU», «JleleHne KIEeTKu
Oaktepuit»y, «CTpoeHHE TMOJOBBIX KIETOK», «CTpoeHue XpoMOCOMbI», «KIIeTOUHBIA UKD,
«Pennukauus IHK», «Muto3», «Meito3», «lIpsamoe u HenpsMmoe pazButue», «l'amerorenes y
MJIEKOMUTAIOIINX U YeJIOBEKa», «OCHOBHBIEC CTaIUN OHTOTECHE3A).

OOGopynoBaHue: MHKPOCKOI, MUKponpenaparbl «CrepMaTo30MAbl MIIEKOIUTAIOUIETOY,
«SlinexiieTka MIEKONUTarIero», «KapuokuHe3 B KIETKaX KOpEIIKa JIyKa», MAarHUTHas
Mo ieb-anmaukanus «/lenenue knetkuny», monens JJHK, Monens metadaznoit XxpoMOCOMBI.

JlaGopaTopHble U MpaKkTH4YecKne padoThbi:

JlabopaTtopnast padora Ne 3. «HaOmroieHne MuTO3a B KJIETKAaX KOHUMKA KOpEIIKa JIyKa Ha
TOTOBBIX MUKPOTIPEIapaTax.

Jlaboparopnas pabota Ne 4. «l3yueHue CTpOEHHS IOJOBBIX KJIETOK Ha TOTOBBIX
MUKpOIpenaparaxy.

Tema 6. HaciiencTBeHHOCTb M H3MEHYUBOCTH OPraHU3MOB.

[Ipenmer u 3agaum reHeTuku. Mcropusi pa3BuThs reHeTHMKH. Poib UUTOIOTMH U
HMOPHOJIOTUY B CTAHOBJICHUU T€HETHKHU. BKIIag poCCHICKUX U 3apYOEKHBIX YUEHBIX B pa3BUTHE
TeHeTUKU. MeToIbl TEeHEeTUKH (THUOPHUIONIOTUYECKUH, UUTOTeHETHYEeCKUH, MOJIEKYISIPHO-
reHeTudeckuii). OCHOBHBIC T€HETUYECKHE TTOHATHUS. | eHeTHYecKkass CHMBOJIMKA, UCTIONb3yeMasl B
CXEMaxX CKpEIIMBAHUM.

3aKOHOMEPHOCTU  HACJEAOBaHWS  MPU3HAKOB, ycTaHOBIeHHble [.  MeHaenem.
Monoru0puaHoe cKpeluBaHue. 3aKoH eIMHO-00pasusi TMOPUIOB MEPBOTo MokoJeHus. [IpaBuio
JOMUHUPOBAHUS. 3aKOH pacHieuieHus npu3HakoB. [mmore3a uwctorhl ramer. [lomHoe u
HETOJIHOE JOMUHUPOBAHHE.

Hurnbpugnoe CKpemMBaHUE. 3aKOH HE3aBUCHMMOTO  HACJIeIOBaHUS IPU3HAKOB.
[{uToreHeTHYECKHE OCHOBBI JIUTUOPHUIHOTO CKPEIIMBaHUSA. AHAIH3UPYIOIIEe CKPEIUBaHHUE.
Hcnonp30BaHne aHATM3UPYIOIIETO CKPEIIMBAHUS JIJTsI ONIPEIeICHHsI TEHOTUTIA OCOOU.

CuenneHHoe HaciefoBaHue mpusHakoB. PaGora T. Moprana mno cremieHHOMY
HAaCJIEIOBAHUIO T'eHOB. HapylieHne cienieHus TeHOB B PE3YyJIbTaTe KPOCCUHTOBEPA.

XpOMOCOMHasI TEOPHS HACIEACTBEHHOCTU. | eHeTHYeCKre KapThl.

['enetnka nona. XpoMOCOMHOE OIpEAeNIeHHE MoJjia. AYTOCOMBI M TMOJIOBBIE XPOMOCOMBI.
['omorameTHsie W reTeporaMeTHbE OpraHW3Mbl. HacnegoBaHue TPH3HAKOB, CIETUICHHBIX C
MTOJIOM.
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M3meHunBOCTh. BUIbI N3MEHUYMBOCTHU: HEHACIICACTBEHHAs U HACIEACTBEHHAsA. Poib cpenbl
B HEHACJICJICTBEHHOW HW3MEHUYMBOCTU. XapaKTEPUCTUKAa MOIM(PHUKAIMOHHON HW3MEHYHUBOCTH.
BapuanvonHslil ps 1 BapuanvoHHas Kpuas. Hopma peakiuu npusHaka. KonuyecTBeHHbIE U
Ka4yeCTBEHHbIE PU3HAKU U UX HOpMa peakiuy. CBoicTBa MOAM(PUKALIMOHHON U3MEHYMBOCTH.

HacnencrBenHast, Wiy reHOTUIIMYECKasi, U3MEHUMBOCTh. KOMOMHATHBHAS U3MEHUUBOCTb.
Meiio3 u 1oNOBOM mpoLecC — OCHOBA KOMOMHATMBHOW M3MEHUMBOCTH. MyTallMOHHas
u3MeH4nBOCTh. Kiaccugukanuss MyTanmii: TeHHbIE, XpPOMOCOMHBIC, T'eHOMHble. YactoTra M
OpUYMHBI MyTauuid. MyTtareHHble (akTopbl. 3aKOH T'OMOJIOIMUYECKUX PSA0B B HACIIEACTBEHHOU
n3menurBocty H. M. BaBunosga.

BuesinepHast HacI€1CTBEHHOCTh U H3MEHYUBOCTb.

I'eneruka uyenoBeka. Kapuorun uenoBeka. OCHOBHBIE METO/bl T€HETHUKU YEJIOBEKA:
IeHEaNOrnYecKui, OJIM3HELOBBIH, LMTOr€HETUYECKUH, OHMOXMMUYECKHH, MOJIEKYJIIpPHO-
reHeTuueckuii. COBpEMEHHOE OIIPElEJICHUE TEHOTHIA: IIOJHOT€HOMHOE CEKBEHHUPOBAHHUE,
TeHOTHUIUpPOBaHKHE, B TOM uyucie ¢ nomoinpto [1[P-ananmuza. HacnencrBennsie 3aboseBaHus
YelnoBeKa: TeHHble Ooyie3HW, OONE3HM C  HACIEIACTBEHHOW MPEapacroiOkKEHHOCTHIO,
XpoMocoMHble Oosne3Hu. Comaruyeckue W TeHepaTuBHble MyTauuu. CTBOJIOBBIE KIIETKH.
[TpuHIMIBI 370pOBOrO 00pa3a *HU3HHU, JUATHOCTHKHU, NMPO(UIAKTUKY U JIEUSHHUS] T€HETUYECKUX
Oone3Hel. MeauKO-reHeTUUECKOe KOHCYJIbTUPOBAHME. 3HAUEHHE MEAMIIMHCKONW TE€HETHUKU B
IPEIOTBPALICHUH U JIEUEHUU T€HETUUYECKHUX 3a00JIeBaHUI YEIOBEKa.

JdeMoHcTpanum:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. UerBepukos, H. B. Tumodees-
Pecosckmii, H. 1. BaBuios.

Tabmuubl u cxembl: « MOHOTHOPUHOE CKPEUIMBAHUE U €r0 IUTOTCHETHYECKasi OCHOBAY,
«3aKOH pacIIeIUICHUs] M €ro LUTOICHETHYECKash OCHOBa», «3aKOH YHUCTOTBI ramerTy,
«urnbpunHoe ckpeuBanuey», «LluTorornueckue OCHOBBI JUTMOPHUIHOTIO CKpEIIMBAHUS,
«Meio3», «B3auMoaeicTBre ajuIeNbHBIX TEHOBY, « eHeTnYecKne KapThl paCTEHUM, KUBOTHBIX
U yelnoBeka», «l'eHeTuka mojay, «3aKOHOMEPHOCTH HAacelO0BaHUS, CLEMJICHHOIO C IMOJIOMY,
«Kapuotunsl 4YenoBeka U KHUBOTHBIX», «Buasl wu3MeHunBocTH», «MoanpukauoHHas
U3MEHYNBOCThY», «Hacnenosanue pesyc-pakropa», «l'eHeTHka rpynn KpoBu», «MyTalmoHHas
U3MEHYUBOCTbHY.

Ob6opynoBanue: Monenu-anmiaukanuu «MoHoruOpunHoe ckpemuBanue», «HenomaHoe
JOMUHUpOBaHUEe», «JluruOpugHoe ckpemuBanue», «llepekpéct XpomMocom», MHKpPOCKOI U
MuUKponpenapat «Jpo3oduna» (Hopma, MyTauuu (GopMbl KPbUIbEB U OKPACKU Telna), repoapuit
«I"'opox moCceBHOW».

JlabopaTopHble U NpaKkTHYeCKHe PadoThI:

JlaGopaTtopnast pabota Ne 5. «M3yueHue pe3yabTaToB MOHOTHOPUIHOTO M TUTUOPHUIHOTO
CKpEeILIMBaHUA y Ap030(UIIbl Ha TOTOBBIX MHKpOIpenapaTax.

JlaGopatopHast pabota Ne 6. «M3ydeHne MOAU(PHUKAIIMOHHON M3MEHYMBOCTH, TTOCTPOCHUE
BAPUALIMOHHOTO Psiia U BAPUALIMOHHON KPUBOW».

Jlaboparopnas pabora Ne 7. «Ananmu3 wmyranui y 7Apo3o@uiibl Ha TOTOBBIX
MUKpOIIpenaparax,.

[Tpaktuyeckas padora Ne 2. «CocTaBieHHe U aHAIU3 POJIOCIOBHBIX YEIOBEKa.

Tema 7. Cesiekuusi oprann3mMoB. OCHOBbI OMOTEXHOJIOTHM.
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Cenexkuusi Kak HayKa U MpOIECcC. 3apoxIeHUE CeNeKIMU U qomecTukanus. Yuenue H. U.
BaBmiioBa 0 IEHTpax NPOUCXOXKIEHUS W MHOT000pa3us KyIbTYPHBIX pacTeHuild. LleHTpsl
MIPOUCXOKICHHS IOMAITHUX KUBOTHBIX. COpT, MOPO/Ia, IITaMM.

CoBpeMeHHbIE METOJbI CeleKIUU. MaccoBblii U MHIAMBUAYAIbHBI OTOOPHI B CENEKLUU
pacteHuid u kuBOTHBIX. OlleHKa 3KcTephepa. bIN3KopoaCTBEHHOE CKpelIBaHe — MHOPUAMHT.
Uucras nuHus. CkpenmBaHWe YWCTBIX JMHWNA. [erepo3wc, wnum TUOpHIHAs CHIIA.
HeponctBenHoe ckpemmBanue — ayrOpuauHr. OtmanéHHas ruOpugusanus W e€ YCHeXH.
HcKkyccTBEHHBIM MyTareHe3 W IMOJIYy4YEHUE MOJUIUIONJ0B. JIOCTMIKEHHUs CEJeKUUU PACTEHUH,
JKUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHonoruss kak orpacib NPOW3BOJACTBA. ['e€HHAs HWHXKEHEpHUs. ITalbl CO3JaHUs
pexomOuHanTHOM JIHK u Tpancrennnix opranusmoB. Kierounas umxenepus. Knerounsle
KyJlIbTypbl. MUKPOKJIOHAJIbHOE pa3MHOXKEHHE pacTeHnid. KiioHupoBaHue BbICOKOIIPOTYKTUBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPraHMW3MOB. OKOJOTHYECKHMEe M JTudeckue mnpobiaemsl. MO -
FeHETUYECKU MOAN(PUIIUPOBAHHBIC OPTAHU3MBI.

JemoHcTpanuu:

[Toptpetsr: H. W. BaBunos, 1. B. Muuypus, I'. JI. Kapneuenko, M. ®. lBaHoB.

Tabmuipel u cxeMmbl: Kapta «LIeHTpBI MPOMCXOXKIEHUS W MHOT0oOpa3usi KyJIbTYPHBIX
pacrenuii», «llopoabl TOMaNIHUX KUBOTHBIX», «CopTa KyJbTYPHBIX pacTeHui», «OTnanéHHas
rubpuam3anusy, «Paboter akagemmka M. @. HWeanoBay, «[lomummonnus», «OOBEKTHI
ounorexHonorun», «Kinerounele KylnbTypbl U KIOHHpOBaHUE», «KOHCTpyHpoBaHHE U TEPEHOC
TE€HOB, XPOMOCOM).

OOGopynoBaHue: MYJSKU TUIOAOB W KOPHEIUIOAOB JUKHUX (OPM U KYJbTYPHBIX COPTOB
pactenmii, repoapuii «CellbCKOX03SHCTBCHHBIE PACTCHUS.

JlaGopaTopHble U NpaKkTH4YecKne padoThbi:

Okckypeusi «OCHOBHBIE METOMABI U JIOCTIDKEHHUS CEJIeKIMM PACTeHHM M KHUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIMIO, TJIEMEHHYIO (epMy, COPTOUCIBITATENHHBIM y4acTOK, B TEIUTMYHOE
X035ICTBO, 1a00paTOPUIO arpOYHUBEPCUTETA WIIM HAYUYHOTO LIEHTPA)».

11 KUIIACC

Tema 1. IBoTIOIIHOHHAA OHOJIOTHS.

[IpeanochbuIKM BO3HUKHOBEHHUSI DBOJIIOIMOHHOW TEOPUU. DBOJIIOIMOHHAS TEOpHUS U €&
MeCTO B OMOJOTUU. BiusiH1Ee SBONIOIIMOHHON TEOPUU Ha pa3BUTHE OMOJIOTHH U JPYTUX HAYK.

CeugerenbcTBa »BoMOIUU. [laneoHTONOrMYecKue: MOCAEAOBATENBHOCTD IOSBICHUS
BUJIOB B TAJICOHTOJIOTUYECKOMN JIETOMUCH, TIepexoiHbie ¢popMbl. bruoreorpadguieckue: cxoacTBoO
U paznnume GayH 1 Qpop MaTEPUKOB U OCTPOBOB.

DOMOPHOJIOTHYECKHE: CXOJCTBA U pa3ivyuus SMOPHOHOB Pa3HBIX BUIOB IMO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTMYHBIC, AaHAJIOTUYHBIC, PYyJMMEHTapHbIE OpTaHbl,
aTaBU3Mbl. MOJEKYIIpHO-OMOXMMUYECKHE: CXOJCTBO MEXaHW3MOB HACJEACTBEHHOCTH U
OCHOBHBIX META0OJNYECKHUX MTyTeH Y BCEX OPTraHU3MOB.

OpomononHas Teopust Y. J[apBuna. [lpeanocbiikiu BO3HMKHOBEHHUS JapBUHHU3MA.
JIBuokyiyie CWJIBI ABOMIONHMHM  BUAOB 1o JlapBuHY (M30BITOYHOE pa3MHOXKEHHE TIpU
OTPAaHHYEHHOCTH PECYpCOB, HEONpeNeNéHHAas W3MEHYMBOCTh, OOopb0a 3a CyIIecTBOBaHUE,
€CTECTBEHHBIN OTOOD).
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Cunrerndeckast Teopus sBostonun (CTD) u e€ 0CHOBHBIE TTOJIOKECHHUS.

MuxkposBomtonus. [lonynanusa kak eIMHULA BUAA U IBOJIIOLUU.

JBuxkympe cuibl ((pakTopbl) 3BOJIONWK BHIOB B Mpupoje. MyTallMOHHBIA MPOIEcC H
KOMOHMHATUBHAsT HW3MEHYUBOCTh. [lomynsuunoHHble BOJMHBI U Apedd reHoB. M3onmauusa u
MUTPALIUS.

EcrectBennblii oTO00p — Hampamistomuid ¢aktop s3Bomonnd. DopMbel eCcTECTBEHHOTO
otbopa.

[Tprcnoco0IeHHOCTh OPraHU3MOB KakK pe3yibTar 3Bostoluu. [IpuMepsl npucnocodaeHmit
y opranuzmMoB. ApoMoph03bl U UIU0-aJaNTaLNH.

Bun u BumooOpazoBanme. Kpurtepuum Buma. OcHoBHBIE (OpMBI BHI000Opa30BaHUS:
reorpagpuueckoe, IKOJIOTHUECKOE.

MaxkposBomonus. DopMbl SBONIONUH: (PUIIETHYECKas, TUBEPreHTHas, KOHBEPreHTHas,
napasuiensHas. HeoOpaTuMocCTh SBONIOIIH.

[Tpoucxoxnenue oT HECMENUATN3UPOBAHHBIX MPEIKOB. [Iporpeccupyromas
ClicuuaJIin3aiimsi. AIIaHTI/IBHaFI pazuxlaum[.
JdeMoHcTpanum:

[Hoptpetsr: K. JIunnen, XK. b. Jlamapk, Y. dapsun, B. O. Koanesckuii, K. M. bap, O.
['exkenb, @. Miomnep, A. H. CeBeprios.

Tabmuner w  cxembl: «Pa3BuTHe oOpraHMYeckoro Mmupa Ha 3emiie», «3apOoJbIIn
MO3BOHOYHBIX JKUBOTHBIX», «ApxeonTepukc», «DopMbl OOprOBI 32 CyIIECTBOBaHHEY,
«EcrectBennsbiii  0TO0p», «MHOrooOpasue copToB pacteHuit», «MHoroobpasue mnoOpos
JKUBOTHBIX, «[Tomynsiumy, «MyTanuoHHas U3MEHYHBOCTbY, «ApoMop(o3bI»,
«Mmunoananrtanun», «OO0mas aereHepanus», «JIBwkymue cuisl sBomonun», «Kapra-cxema
mapuipyra nyremectBus Y. Jlapeuna», «boprba 3a cymectBoBanue», «lIpucrnoco0neHHOCTh
opranu3MoBy, «I eorpaduueckoe BuI00o0pa3zoBaHue», « IKOIOTHIECKOE BU000Pa30BAHUEY.

OO6opynoBaHue: KOJUICKIIMS HACEKOMBIX C Pa3IMYHBIMK THUIIAMU OKPAcKu, Ha0Op IIIOA0B U
ceMsiH, Kosutekius «[IpuMepsl 3alIUTHBIX TPUCTIOCOOICHUH Y )KUBOTHBIX», MOJIelnb «OCHOBHBIE
HaIpPaBIIEHUS IBOIIOLUNY, 00BEMHAS MoJieNb «CTpOeHHE TOJIOBHOTO MO3Ta TO3BOHOYHBIX ).

buoreorpaduyeckas kapta Mupa, Kouekuus «DOpMbI COXPAaHHOCTH HCKOIAeMbIX
JKUBOTHBIX W PACTeHMIT», Mojenb anrumkainusa «llepekpéct xpoMocomy, BIaKHBIE MpenapaThl
«Pa3zBuTne Hacekomoro», «Pa3BuTue mATYmIKH», MHKporpernapaT «Jlpo3zoduna» (HOpMa,
MyTaluu (OPMBI KPbUIHEB U OKPACKH TENA).

JlabopaTopHbIe U NIpaKTHYeCKue padoThI:

JlaboparopHas padota Ne 1. «CpaBHeHHE BUIOB 110 MOPPOJIOTUIECKOMY KPUTEPHUIO».

JlaGopaTopnast pabora Ne 2. «OmmcaHue NPHUCIOCOOJICHHOCTH OpraHu3dmMa U eé
OTHOCHUTEIILHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHe M pa3BUTHE KM3HU HA 3emJie.

JoHayuyHble MpeACTaBICHUS O 3apOKIEHUU XU3HU. HayuHble rumnore3sl BOZHUKHOBEHUS
KU3HM Ha 3emuie: abWOTreHe3 W TaHCIEePMHUsA. XHUMHUYECKas JBOJIONUS. AOWOTEHHBIN CHHTE3
OPTraHWYECKUX  BEIIECTB W3  HEOPraHWYECKUX. OKCIEPUMEHTAIbHOE  TOATBEPKICHUE
XUMHUYECKON IBOMIONMK. HauanpHble dTansl Ouonorunyeckoit sBomonuu. ['unoresa PHK-mupa.
dopmupoBaHrue MEMOPAHHBIX CTPYKTYpP M BOSHUKHOBEHHE MPOTOKIETKHU. [lepBble KIETKH U UX
ABOTIOITMSA. DOPMHUPOBAHNE OCHOBHBIX TPYIIIT )KHUBBIX OPTaHU3MOB.
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PazButne xku3Hum Ha 3emsie 1o Hdpam M nepuoaam. Karapxel. Apxeiickas u
npoTepo3oiickas 3pel. llameo3oiickas 3pa u e€ mNepUOAbl: KEMOPHIICKHH, OpPJOBHKCKHUH,
CUJIypUICKUH, IEBOHCKUH, KAMEHHOYT OJIbHBIN, IEPMCKUM.

Me3so3olickas 3pa 1 €€ nepruojibl: TPUACOBbIN, IOPCKUA, MEJIOBOM.

Kaiino3zoiickas 3pa 1 €€ nepuoibl: ajJeoreHOBbIN, HEOT€HOBBIN, aHTPOIIOTCHOBBIM.

XapakTepucTUKa KJIMMaTa M Ie0JIOTMYECKUX IpoleccoB. OCHOBHBIE 3Tallbl 3BOJIIOLMU
pPacCTUTEIBHOTO W >KMBOTHOTO MHpa. ApoMopdo3bl y pacTeHud u KUBOTHBIX. [losiBieHwme,
pacuBeT U BBIMUPAHUE TPy )KUBBIX OPraHU3MOB.

Cucrema OpraHM4ecKOro MHpa Kak OoTpa)keHue 3BOOUUU. OCHOBHBIE CHUCTEMATUYECKHE
TPYIIIBI OPTraHU3MOB.

OBonronusl yenoBeka. AHTpONOJOrus Kak Hayka. Pa3BuTue npeacTaBlIeHHH O
MIPOUCXO0KICHUH YesloBeKa. MeToibl u3ydeHus: antponorenes3a. CxoAcTBa U pa3anyus YeloBeKa
1 KUBOTHBIX. CHCTEMATHUECKOE MTOJIOKEHUE YEIIOBEKa.

HBwxymme cwibl  (pakTopel) aHTpornoreHe3a. HaciencTBeHHas HM3MEHYHMBOCTh U
ecTecTBeHHbIN 0TOOpP. OOLIECTBEHHBIN 00pa3 )KU3HU, U3TOTOBJICHUE OPYIUN TpYAa, MBILUICHUE,
peub.

OCHOBHBIE CTaJIMM U BETBU 3BOJIIOLIMM YEJIOBEKA: ABCTPAJIONUTEKH, UEIOBEK yMeElblil,
Yenosek mnpsmoxoasamuii, YemoBek HeaHaepranbckui, YenoBek pasymsbld. Haxonku
MCKOIIAEMbIX OCTATKOB, BPEMsI CYILLIECTBOBaHMS, 00JAaCTh pacHpoOCTpaHEHHs,, 00bEM T'OJIOBHOTO
Mo3ra, 00pa3 >KM3HH, OPYAHUSL.

Yenoseueckue packl. OCHOBHBIE OOJIBIIME pachl: €BpPOINEOHaHAas (eBpa3uiickas), HEerpo-
aBcTpajiousiHas  (dKBaTOpuaiabHasg), MOHTOJOUIHAs  (a3uaTCKO-aMepuKaHckas). YepTsl
IPUCIIOCOOJIEHHOCTH NPEACTaBUTENEH YENOBEYECKMX pac K YCIOBUSAM CYIIECTBOBaHUS.
EnuncTBO uenoBeueckux pac. Kpuruka pacusma.

JleMoHCTpanum:

[Toptpetsr: ®. Penu, JI. ITactep, A. 1. Onapun, C. Muinep, I'. FOpu, Y. /lapBuH.

Tabmuipl u cxembl: «Bo3nukHoBeHUE COTHEYHOU CHCTEMBI», «Pa3BUTHE OpraHMYEeCcKOro
mupay», «PactutenbHas kinetka», <«OKuBoTHas kierka», «lIpokapuoTuyeckas KIeTKay,
«CoBpeMeHHas cucTeMa OpraHM4ecKoro Mupa», «CpaBHEHUE aHATOMUYECKHUX YEPT CTPOCHUS
YeJloBEeKa U 4YeIOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MAJCOHTOJOTMYECKUX HaXOJOK
MPEKOB COBPEMEHHOIO 4YeloBeKay», «JlpeBHeilmme moan», «JlpeBHue moam», «llepBbie
COBPEMEHHBIE JII0IN», «UeloBeUeCKHre pach».

Ob6opynoBanue: wmynsixku «[IpoucxoxaeHne denoBeka» (OIOCTHI  aBCTPAJIONUTEKA,
MUATEKAHTPOIa, HeaHAepTaiblla, KPOMAHBOHIIA), CJICTKH WM W300paK€HUsI KaMEHHBIX OpYyIU
MEepBOOBITHOTO YesIoBeKa (KaMHHU-YOIIEphl, pyOusa, ckpebia), reoXpoHoJIorHueckas Tabiauia,
KOJUTEKIHs «DOPMBI COXPAaHHOCTH UCKOTIAEMBIX )KUBOTHBIX U PACTCHHIN.

JlabopaTopHblie U NpaKkTHYeCKHe padoThI:

[TpakTudeckas pabota Ne 1. «3ydeHrne UCKOMAeMbIX OCTATKOB PACTEHHI U KHUBOTHBHIX B
KOJUTEKLIUSX .

DKCKypcusi «IBOJIIOIUS OPTaHMYECKOTO MHpa Ha 3emie» (B €CTeCTBEHHO-HAYYHBIN WITH
KpaeBeAUECKU My3€eil).

Tema 3. Oprann3msl 4 OKpPY:KaKIIAs cpeaa.

Okojorusi Kak Hayka. 3agadyd M pa3feibl dIKOJOrMH. MeToAbl SKOJOTHYEeCKHX
UCCJIEIOBaHUM. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.
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Cpenpl  oOuTaHuMs  OpPraHU3MOB:  BOJHAs,  HA3eMHO-BO3AYILHAs,  IIOYBEHHas,
BHYTPHOPTaHU3MEHHAsI.

Okonorudeckue ¢akropel. Knaccudukarnus skonormueckux (HakTopoB: abHOTHYECKHE,
OMOTHUYECKUE U aHTPOIIOTeHHbIE. JleCTBUE SKOIOTHYECKUX (PaKTOPOB HA OPraHU3MBI.

AbGuornueckue  (akToOpbl:  CBET, TEMIEepaTypa, BIAKHOCTb.  DOTONEPHOAU3M.
[TpucnocoOneHns OpraHu3MoB K JEHCTBHIO aONOTUYECKHX (paKTOPOB. bruoiornyeckme puTMel.

buotnueckne  ¢akropbl. Buapl OMOTHYECKHMX  B3aWMOJCWCTBHUN:  KOHKYPCHIIHS,
XHUIHUYECTBO, cMMOM03 U ero ¢opmel. [lapazutusm, kooneparus, MyTyajau3M, KOMMEHCAIU3M
(KBapTUPAHCTBO, HaXJEOHUYECTBO). AMEHCAIN3M, HEHUTpanu3M. 3HaueHHe OUOTUYECKHX
B3aMMOJICHCTBUIA JJIS CYIIECTBOBAHUS OPraHM3MOB B IPUPOIHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XapaKTEPUCTUKU NOMyssuu. OCHOBHBIE IOKA3aTead MOMYJSLUU:
YHCJIEHHOCTb, IUIOTHOCTb, POKIAEMOCTb, CMEPTHOCTb, HPUPOCT, Murpauus. JluHamuka
YHUCICHHOCTU MONYJISLMU U €€ PEryIsILus.

JdemoHcTpaumMu:

[Toptpetsr: A. I'ym6oabaT, K. @. Pynbe, O. ['ekkens.

Tabmuupl u cxemsl: Kapta «IIpupogusie 30Hb1 3emau», «Cpenbl 0OUTaHUS OPraHU3MOBY,
«Doronepuoausm», «llomynsanuu», «3aKOHOMEPHOCTH pOCTa YHUCIEHHOCTH IOMYJISALUU
uH(py3opun-Tydenbkn», «llumessie nenu».

JlabopaTopHble 1 IpakTHYeCKHE PAadOThI:

JlaGopatopHas padora Ne 3. «Mopdosnornyeckne 0COOEHHOCTH PACTEHUN U3 pa3HbIX MECT
oOUTaHUSY.

JlaboparopHnas padota Ne 4. «BnusiHue cBeTa Ha pOCT U pa3BUTHE YEPEHKOB KOJIEYCa.

[Ipaktuueckas padota Ne 2. «[loAacu€T MIOTHOCTU MOMYJISLUA PA3HBIX BUIOB PACTCHUI.

Tema 4. CooO1mecTBa U IKOJIOTHYECKHE CHCTEMBbI.

CoobmectBo  opranuamMoB —  OuoueHo3. CTpykTypsl  OuOILIEHO3a:  BHJIOBas,
IPOCTPAHCTBEHHAs, Tpopuueckas (nmuiiesasi). Bunpi-nomunantsl. CBs3u B OHMOLIEHO3E.

Okosnoruyeckue cucreMbl (3kocuctemsl). Ilonstne 00 3KkocucTeMe UM OUOreolEHO3E.
OyHKIMOHAIbHbIE KOMIIOHEHThl 3KOCHUCTEMBI: MPOAYLEHThl, KOHCYMEHTBI, pPEIyLEHTHI.
KpyroBopot BemecTB M MOTOK 3HEPrUU B 3IKocucTeme. Tpoduyeckue (MUIIEBBIE) YPOBHU
skocucteMbl. [IumeBbie nenu u cetd. OCHOBHBIE ITOKa3aTelIM SKOCUCTEMBI: OHomacca,
OPOAYKIMS. OKOJOTMYECKHE MHUpaMUAbL: TMPOAYKIMHU, YUCIEHHOCTH, Ouomaccel. CBoMcCTBa
HKOCHUCTEM: YCTOMUUBOCTh, cCaMoperyisnus, pazsutue. Cykieccus.

[TpuponHble 3KOCHCTEMBL. OJKOCHUCTEMBI 03€p M peK. OJKOCHCTEMA XBOWHOTO WU
IIMPOKOJINCTBEHHOTO JIeca.

AHTpPOIIOT€HHBIE 3KOCUCTEMBI. ATpPO3KOCUCTEMBI. YpOo3KocucTeMbl. buonornyeckoe u
XO035ICTBEHHOE 3HaYEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

Buopaznoobpasue kak (akrop ycroitunBoctu skocucreM. CoxpaHeHHEe OMOIOTHYECKOTrO
pasHooOpa3us Ha 3emiie.

VYyenne B. U. Bepuanckoro o 6uocdepe. I'panuiisl, coctaB u CTpyKTypa OHochepsl.
Kupoe BemectBo u ero ¢QyHkuu. OcoOEHHOCTH Ouocdepbl Kak INI0O0ATBbHOM 3KOCHUCTEMBI.
JlunamMuyeckoe paBHOBecHe U oOpaTHas cBs3b B Ouochepe.

KpyroBopotsl BemecTB M OHOr€OXMMHYECKHE LMKIBI 3JI€MEHTOB (YyIriiepoaa, a3oTa).
3oHanbHOCTH OMochepsl. OCHOBHBIE OMOMBI CYIITH.
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YenoseuecTBo B Onochepe 3emiin. AHTpONIOTCHHBIE H3MEHEHUs B Ouocdepe. ['modanbHbIe
HKOJIOTHYECKUE TIPOOITEMBI.

CocymiecTBoBaHHE MPUPOIBI U YeraoBeuecTBa. CoxpaHeHue OMopazHooOpasmsi Kak OCHOBA
ycroiunBocTu 6uocdepsl. OCHOBA pallMOHANIBHOTO YIPaBICHUs MPUPOIHBIMU pecypcaMu U UX
UCHoJib30BaHue. JJocTukeHns: OMONIOruK U OXpaHa MPUPOIBIL.

JdemoHcTpaumuu:

Hoptpetsr: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepnaackuid.

Tabmunel u cxemsl: «[lumiessie nenuy», «bUOIEHO3: cocTaB U CTPYKTypay», «IIpupoaHbie
coobmectBay, «llenu nurtanus», «Okonoruueckas nupamuna», «buochepa u yenoBek»,
«9JKocuCTeEMa IIMPOKOJUCTBEHHOTO Jeca», «IKOCHUCTEMa XBOWHOro Jjeca», «buoueHnos
BoloéMay, «ArpoueHo3», «lIpuMepHble aHTPOINIOT€HHbIE BO3JEHCTBUS HA IPUPOLYY,
«BaxxHelmme MCTOYHMKHU 3arpsi3HEHHUS BO3[yXa W TPYHTOBBIX BOI», «llouBa — BakHeliuas
cocrasnstomas ouocheps», «DakTopsl Aerpaaanuu nousy, «Ilapaukossiii 3¢ dekT», «PakTopsl
PaZnoaKTHBHOTO 3arpsi3HeHus Ouocheps», «O0mas cTtpykrypa ouocdepsn», «PacipocrpaneHue
XKHU3HU B Omocdepe», «O30HOBBIN dKpaH Ouocheps», «KpyroBopor yrieponga B Ouocheper,
«KpyroBopot azora B Ipupoae».

O6opynoBaHue: MO/I€JIb-aNIUInKaus «Tunuuneie OHMOIIEHO3BI», repOapuii
«PactutenbHpie  cooOmiecTtBay, Kouiekuuu — «buonenos», «Bpeautenun — BaKHEHIIMX
CEIbCKOXO3SUCTBEHHBIX  KYJIbTYp», TepOdapuu U KOJUICKIIMA PACTEHHH U  KUBOTHBIX,
MpUHAJIeKALME K pa3HbIM 3KOJIOTMUYECKUM IpynaM ogHoro Buaa, KpacHas kaura Poccuiickoi
®Denepatyu, U300paKEHUS] OXPaHIEMbIX BUJIOB PACTCHUN U KUBOTHBIX.
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INDTAHUPYEMBIE PE3VIJIbTATBI OCBOEHHMA IIPOITPAMMBI 110 BHUOJIOTHMHM HA
BA30BOM YPOBHE CPEJJHEI'O OBILET'O ObPA30OBAHUA

Cormacho ®I'OC COO, ycraHaBmMBaKOTCS TpeOOBaHUS K  pe3yjbTaTaM OCBOCHUS
oOy4arolUMUCS MPOrpaMM CpelHero obmiero oOpa3oBaHUS: JUYHOCTHBIM, METANpPEAMETHBIM U
MPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B crpykType JMYHOCTHBIX pE3yJIbTATOB OCBOEHUS InpeaMera «buonorus» BblIIEIEHBI
CJIETYIOIINE COCTABJISIONINE: OCO3HAHUE O0yUYaIOITUMUC POCCUHUCKON TPAKIAHCKOW UACHTUYHOCTH —
TFOTOBHOCTH K CaMOpa3BUTHIO, CAMOCTOATEIBHOCTU U CAMOONPEIEIICHUIO, HAaJU4YME€ MOTUBALUU K
oOyueHuto OWOJIOTHH, IEJICHANIPABICHHOE Pa3BUTHE BHYTPEHHHUX YOEXKICHWH JTUYHOCTH HAa OCHOBE
KIIFOUEBBIX LIEHHOCTEH W MCTOPUYECKHUX TPAIULUN Pa3BUTHUS OMOJIOTHMYECKOrO 3HAHUS, TOTOBHOCTh U
CIIOCOOHOCTh OOYYAIOLINXCS PYKOBOACTBOBATHCS B CBOCH NEATEIBHOCTH LEHHOCTHO-CMBICIIOBBIMHU
YCTAaHOBKaMM, MPHUCYUIUMH CHCTEME OHOJOTHYECKOro 00pa3oBaHUs, HAJIWYUE 3KOJOTHYECKOIO
MIPaBOCO3HAHUS, CIOCOOHOCTH CTAaBUTH II€JIM U CTPOUTD KU3HEHHBIE TITAHBI.

JIM4HOCTHBIE Pe3yNbTaThl OCBOCHHS MpeaMeTa «bruoorusy HOCTUralTcs B €AMHCTBE Y4eOHOMH
U BOCIUTATEIbHOM  JIEATEIBHOCTH B  COOTBETCTBMM €  TPAAUIMOHHBIMM  POCCUHCKUMHU
COLIMOKYJIbTYPHBIMHM, HCTOPUYECKMMHM U JIyXOBHO-HPAaBCTBEHHBIMHM II€HHOCTSMH, HPUHATHIMU B
oOmiecTBe NpaBWJIaMU M HOPMaMu TMOBEACHHUS M CIOCOOCTBYIOT TIpOIECCaM CaMOIIO3HAHUS,
CaMOBOCIIUTaHUS M CAaMOpA3BUTHUSA, pPa3BUTUS BHYTPEHHEH MO3ULMM JIMYHOCTH, HaTPUOTU3MA,
YBaXXEHUS K 3aKOHY W IPaBOMNOPSAIKY, YEJIOBEKY Tpyda M CTaplieMy IOKOJEHHUIO, B3aHUMHOTO
YBaXXEHUsI, OEPEXKHOT0 OTHOLIEHHUS K KYJbTYpHOMY HAclIEIUI0 M TPAAULMSIM MHOTIOHAI[MOHAJIbHOIO
Hapopa Poccuiickoi @enepannu, IpUpoOJIe U OKPYKAKOLIEH cpee.

JINYHOCTHBIE pPE3yNbTaThl OCBOEHHUS YyueOHOro mnpeamera «bBHOJOTHs» TODKHBI OTpaXkaTb
TOTOBHOCTh M CHOCOOHOCTh OOYYalOIIMXCSl PYKOBOJCTBOBAThCS C(HOPMHUPOBAHHON BHYTpEHHEH
MO3UIMEN JIMYHOCTH, CHUCTEMOM LIEHHOCTHBIX OpPUEHTAIMi, MO3UTHUBHBIX BHYTPEHHUX YOEKICHHII,
COOTBETCTBYIOIIUX TPaJAWLUOHHBIM IIEHHOCTSIM POCCHHCKOIO OOIIECTBA, pacUIMpEHUE >KU3HEHHOTO
OIbITAa W ONBITA JEATEIBHOCTH B IMPOLECCE pealu3aly OCHOBHBIX HANpaBICHUHM BOCIIHUTATEIbHON
JEATEIBHOCTH, B TOM YHUCJIE B YaCTH:

1) rpa:kIaHCKOro BOCIMTAHMS:

c(OPMHUPOBAHHOCTh T'PAXKIAHCKON MO3UIMU O0YYaIOLIErocsi Kak akTUBHOT'O U OTBETCTBEHHOI'O
YJIeHa POCCHIICKOTO 00IIeCTBa;

OCO3HaHME CBOMX KOHCTUTYLIMOHHBIX IPaB U 00s13aHHOCTEH, YBa)KEHUE 3aKOHA M ITPABONOPSIKa;

TOTOBHOCTh K COBMECTHOW TBOPYECKOH NEATENbHOCTH NPU CO3AAHUU Y4EOHBIX IPOEKTOB,
pelIeHnr y4eOHbIX U MO3HABATENIbHbIX 33/1a4, BBITOJHEHUH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTh OMpPEAENATh COOCTBEHHYIO MO3MIIMIO 10 OTHOIICHHUIO K SBJICHHUSIM COBPEMEHHOU
KHU3HHU U OOBACHATH €€;

YMEHHE YUYUTHIBaThb B CBOMX JIEHCTBUSAX HEOOXOJUMOCTb KOHCTPYKTHBHOI'O B3aUMOJICHCTBUS
JOJIeH ¢ pa3HbIMH YOEXKICHUSIMH, KYJIbTYPHBIMU IIEHHOCTSIMU M COI[HAJIBHBIM TOJI0KEHHEM;

TOTOBHOCTb K COTPYAHHYECTBY B IMPOIECCE COBMECTHOTO BBINOJHEHUS  y4EOHBIX,
IIO3HABATENbHBIX U HUCCIEN0BATENIbCKUX 3a7jad, YBAXXUTEIBHOTO OTHOLIEHUS K MHEHUIO ONIIOHEHTOB
MIpHU 00CYXJIEHUU CIIOPHBIX BOIPOCOB OMOJIOTHYECKOT0 COJEPKaHUS;
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FOTOBHOCTh K T'YMaHUTapHOU U BOJIOHTEPCKOU JEATEIbHOCTH;

2) N1aTPMOTHYECKOT0 BOCIIMTAHMS:

c(OPMUPOBAHHOCTh POCCHUICKON TPakIaHCKOH HWIACHTHYHOCTH, MAaTPUOTH3MA, YBKEHUS K
CBOEMY HapoJy, YyBCTBa OTBETCTBEHHOCTH Iiepea PoauHON, ropocTu 3a cBOW Kpail, cBoro Ponuny,
CBOH S13bIK U KYJBTYPY, IPOLUIOE U HACTOSIIEE MHOMOHAIIMOHAILHOTO Hapoia Poccuu;

LIEHHOCTHOE OTHOIIEHHE K MPUPOJHOMY HACICAUIO M MaMATHUKAM HPHUPOAbI, JTOCTHUKEHUSIM
Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/E;

CIIOCOOHOCTh OIICHMBATh BKJIAJ POCCUHCKHUX YUEHBIX B CTAaHOBJIEHHUE W pa3BUTHE OUOJIOTHH,
MMOHUMAaHUSI 3HaYEHUs] OMOJIOTUU B IMO3HAHUU 3aKOHOB MPHUPOJIbI, B )KM3HHU YEJIOBEKAa U COBPEMEHHOIO
o0111eCTBA;

ujeiHas yoexkIEHHOCTh, TOTOBHOCTh K CIY)XeHHIO W 3ammure OTedecTBa, OTBETCTBEHHOCTH 3a
ero cynp0y;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

OCO3HAHME AYXOBHBIX LIECHHOCTEN POCCUIICKOTO HApO/Ia;

c(hOPMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUICCKOTO ITOBEACHHSI,

CIIOCOOHOCTh OLIEHUBATh CUTYAIlMI0 M MPUHUMATh OCO3HAHHBIC PEIEeHUs, OPUEHTHPYSICh Ha
MOpPaJIbHO-HPaBCTBEHHbIE HOPMbI U IEHHOCTH;

OCO3HaHUE JIMYHOTO BKJIA/Ia B IOCTPOCHUE YCTOMUUBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOIICHHE K CBOUM POJUTENSIM, CO3JaHHI0 CEMbU HAa OCHOBE OCO3HAHHOTO
MIPUHATHS LEHHOCTEN CeMENHOM )KU3HU B COOTBETCTBUU C TPAAULIUIMU HapoaoB Poccuu;

4) 3¢TeTHYECKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIICHHE K MHUPY, BKJIIOYAs 3CTETUKY ObITa, HAYYHOTO U TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHUI;

IMOHMMAaHKE SMOLMOHAIIBHOTO BO3ACHCTBUS AKUBON IPUPOABI U €€ EHHOCTH;

TOTOBHOCTh K CaMOBBIPQKEHUIO B PA3HBIX BHJIaX UCKYCCTBA, CTPEMJICHUE MPOSIBIATh KauecTBa
TBOPUYECKOMN JTUYHOCTH;

5) ¢pusnueckoro Bocnutanus, GopMHUPOBAHHUS KYJIbTYPbI 310POBbS U IMOLMOHAILHOIO
Os1aromosty4ms:

MOHMMAaHWE W peanu3alus 370poBoro u Oe3omacHoro obpa3a >XKM3HH (3I0pOBOE MUTAHUE,
COOJIIOJICHNE TUTMEHUYECKHX TPAaBWJI W HOPM, COQJIAHCHUPOBAHHBIM PEXUM 3aHATUM W OT/AbIXA,
perymnsipHasi (pu3nyecKass aKkTUBHOCTD), OEPEKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHUS K
COOCTBEHHOMY (PU3UYECKOMY M IICUXUYECKOMY 370POBbIO;

MOHUMAaHKUE [[EHHOCTU MPaBWJ UHAMBUAYAIBHOTO M KOJJIEKTUBHOTO 0€30MacHOTO MOBEACHHUS B
CUTYAIHIX, YTPOXKAIOIINX 30POBBIO U KU3HH JIIOJICH;

OCO3HaHUE TIOCIEJCTBUM U HENPHUATUS BPEIHBIX TMPUBBIYEK (YIMOTPEOJICHUS aTKOTrOJIs,
HapKOTHUKOB, KYpPEHHUS);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTB K TPYAY, OCO3HAaHHE IIEHHOCTH MacTepCTBa, TPY10JI00ue;

TOTOBHOCTh K AKTHBHOW JEATEILHOCTH TEXHOJIOTMYECKOWM M COIMAIBHOW HAIpaBICHHOCTH,
CIIOCOOHOCTh UHUITMUPOBATH, TUIAHUPOBATH U CAMOCTOSITEIIbHO BBITIOJIHITH TAKYIO JICSITEIHHOCTD;

WHTEpEeC K pas3nu4HbIM cdepaM mpodecCHOHANbHON NeATeNbHOCTH, YMEHHE COBEpIIaTh
OCO3HAaHHBIN BBIOOP Oynyiel mpodeccuu 1 peann30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TUTAHBI;

TOTOBHOCTB U CITOCOOHOCTH K 00pa30BaHUIO M CaMOOOPa30BaHMIO HA TIPOTSHKEHUN BCEH KU3HM;

7) 3K0JI0rM4eCcKOro BOCIIMTAHMS:
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9KOJIOTUYECKU 11€J€CO00pa3HOe OTHOLICHME K IMPHUPOJE KAaK HCTOYHUKY XXH3HM Ha 3emie,
OCHOBE €€ CYILIECTBOBAaHMS;

MOBBIIICEHUE YPOBHS OIKOJIOTUYECKOH KYJNbTYphl: NPUOOPETEHHE ONbITa IUIAHUPOBAHHS
IIOCTYIIKOB M OLIEHKH UX BO3MOXHBIX ITOCJIEICTBUM JJI OKPYKAIOIIEH CPEJIbl;

OCO3HaHME ITI00AILHOTO XapaKTepa 3KOJIOIMYECKUX Mpo0IeM U IyTel UX peLIeHus;

CIOCOOHOCTh MCHOJIB30BaTh MPHOOpPETaeMble NMPH U3yYCHUH OWOJIOTHH 3HAHHS M YMEHUS IMpU
pemieHn TMpo0JieM, CBS3aHHBIX C PALMOHAIBHBIM IMPUPOIONOIB30BaHUEM (COOMIOIEHHE TPaBHUII
IIOBE/ICHUS B IPUPOJIE, HAIIPABJICHHBIX Ha COXPAaHCHHE PABHOBECHUSA B DKOCHCTEMAaX, OXpaHy BHUIOB,
IKOocUCTeM, OMochepsl);

AKTUBHOE HEINpPUATUE JECUCTBUH, NPUHOCALIUX BpEl OKPYKAIOLICH NPUPOJHON Cpele, yMEHue
MIPOTHO3UPOBATh HEOJATONPUSATHBIE KOJIOTMYECKHE IMOCICACTBUS MPEANPUHUMACMBIX IEHCTBUN U
IIPEIOTBPALLATD UX;

HaJIMYUE€ PA3BUTOrO SKOJOTMYECKOTO MBIIUIEHUS, OKOJOTMYECKOM KYJbTYpbl, OIIbITA
JEeSITEIbHOCTH 3KOJIOTUYECKON HAIlPaBJIEHHOCTH, YMEHMSI PYKOBOJICTBOBAaTHCSI MU B II03HABATEIbHOM,
KOMMYHHMKATUBHOW U COLMAIbHON MPAKTHKE, TOTOBHOCTU K YYaCTHIO B IPAKTHUECKOH NEATEIbHOCTU
9KOJIOTMYECKOH HAIPaBICHHOCTH;

8) HeHHOCTH HAYYHOr0 O3HAHUS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSA
HAyK{ U OOIIECTBEHHOH MPaKTHUKH, OCHOBAHHOTO Ha JUAJIOTE KYJIBTYP, CIOCOOCTBYIOIIETO OCO3HAHUIO
CBOETO MECTa B IOJIUKYJIBTYPHOM MUPE;

COBEpLICHCTBOBAHUE SI3bIKOBOM W YHUTATENbCKOW KYJIBTYpbl KaK CPEICTBAa B3aUMOACHCTBHUS
MEX/1y JIFOJIbMU U TIO3HAHUSI MUPA;

NMOHMMaHue crenu(ukn OWOIIOTMM KaKk HAayKd, OCO3HaHHs €€ poimu B (opMupoBaHHH
palMoOHAIBFHOIO HAyYHOI'O MBIIUIEHHUS, CO3/IaHUH LIEJIOCTHOTO MPEICTaBIEeHUs 00 OKpYXKaroleM MUpe
KaK O €IUMHCTBE NPUPOIbI, YeJIOBeKa M OOIIeCTBAa, B TMO3HAHUU NPHPOJIHBIX 3aKOHOMEPHOCTEH M
pelieHny npodyieM COXpaHEeHUs IPUPOJIHOIO PABHOBECUS;

yOEKAEHHOCTh B 3HAUUMOCTH OMOJIOTHHM /ISl COBPEMEHHOM IUBMIIM3AMU: 00eCTIeYeHUsI HOBOTO
YPOBHS pa3BUTUS MEAUIUHBI, CO3JIaHHE TE€PCIEKTUBHBIX OHOTEXHOJOIUH, CHOCOOHBIX peIIaTh
pecypcHble MpoOieMbl pa3BUTHsS 4YEJIOBEYECTBA, IOMCKA MyTell BbIXoJa M3 II0OAIbHBIX
AKOJIOTMUECKUX Mpo0ieM U oOecrneueHus Inepexofa K YCTOHYMBOMY pa3BUTHIO, PAaLOHAIBHOMY
WCIIOJIb30BAHUIO IPUPOJHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTaH/IAPTOB KHU3HU;

3aWHTEPECOBAHHOCTh B IOJIyUEHUM OHOJIOTUYECKUX 3HAHMHA B IIENAX TOBBIICHUS OOMIei
KyJIbTYpbl, €CTECTBEHHO-Hay4yHOW TIpaMOTHOCTH, KaK COCTaBHOM 4YacTu (yHKIHOHAIBHON
IrPaMOTHOCTH O0y4aromuxcs, GopMUpyeMoi pu U3y4yeHUH OUOJIOTUH;

MOHMMAaHUE CYLUIHOCTH METOJOB II03HAHUS, MHCIONb3YEMbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH MCMOJIb30BaTh MOJyYaeMble 3HAHUSI 111 aHAJIU3a U OOBSICHEHUSI SIBJICHUN OKPYXKAIOIIETo
MHUpa M MPOUCXOJAIIMX B HEM M3MEHEHMH, YMEHHE JielaTh 0OOCHOBAHHBIC 3aKJIIOUEHHsS] HAa OCHOBE
HAyYHBIX ()aKTOB U UMEIOIIUXCS JAHHBIX C LEJIBIO OTYYEHHUs JOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTh CAMOCTOSATEIBHO UCIOIB30BaTh OMOJIOTUYECKUE 3HAHUS JIJISl pelIeHUs MpoOsieM B
peaNIbHBIX KU3HEHHBIX CUTYaIUsX;

OCO3HAaHHE IIEHHOCTH HAay4YHOW JEeATENIbHOCTH, TI'OTOBHOCTb OCYIIECTBIISTH IPOEKTHYIO U
HCCIIEI0BATENBCKYIO AESITENBHOCTh MHIUBUYaIbHO U B TPYIIIIE;

TOTOBHOCTb U CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO U CaMOOOPa30BaHHUIO, K aKTUBHOMY
MOJIYYE€HHUIO HOBBIX 3HAHUH MO OMOJIOTHH B COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTSIMH.
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METAINIPEJMETHBIE PE3YJIbTATBI

MertanpeaMeTHble pe3yibTaThl OCBOEHUS y4eOHOro mpenMera «bBHONOTHS» BKIIOYAIOT:
3HaYMMble Ui (OPMHPOBAHUS  MHPOBO33PEHHUS  OOYYAIONIMXCS  MEXKIUCIHUILTUHAPHBIC
(MeXmpeMeTHbIC) OOIIEHAYYHbIC MOHSATHS, OTPAXKAIOIIUE IEIIOCTHOCTh HAYYHOW KApTHHBI MHpa H
crenuuKy METOJOB TO3HAHMs, HWCIOJIB3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, JHEPTHS,
SIBJIGHUE, TMPOIIECC, CUCTEMa, Hay4HbIN (DaKT, MPUHIIMII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHSI,
UCCIIe/IOBAaHKE, HAONIOJICHHE, HW3MEpEHHE, JKCIEPUMEHT | JPYruX), YHHBEpCAJIbHBIC Y4eOHBIC
neiictBus (TIO3HABaTENIbHBIC, KOMMYHHKATHBHBIC, PETYISATUBHBIC), oOecreunBaronye GopMupoBaHue
(YHKIIMOHATLHOW TPAaMOTHOCTH U COIMAJIBHOW KOMIIETCHIIMH OOYYaroMIMXCs, CIIOCOOHOCTh
00yJaromUXCsl HCIOJIB30BaTh OCBOCHHBIE MEKIUCIUIUIMHAPHBIE, MHPOBO33PCHUECKUE 3HAHUA U
YHUBEPCaJIbHbBIC YUCOHbBIE ICHCTBHS B IO3HABATEIILHOM U COIUAILHON TIPAKTHUKE.

MertanpeaMeTHbIe Pe3yiIbTaThl OCBOCHHS MPOTPAMMBbI CPEHETO OOLIero 0Opa3oBaHuUs JTOJKHBI
OTpaXkaTh:

ORy1ajieHNe YHMBEPCAIBLHBIMH YU€OHBIMH MO3HABATEIbHBIMH J€HCTBUSIMU:

1) 6a3oBbIe JOrHYECKHE TeHCTBHUS:

CaMOCTOSITENILHO ~ (OPMYJIMPOBATh M aKTyaJU3upoBaTh MpoOJieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

MCIOJIb30BaTh TIPH OCBOCHWM 3HAHWUN MPHUEMBI JIOTHYECKOTO MBINUICHUS (aHAIW3a, CHHTE3a,
CpaBHEHUs, KjIacCU(UKAIUU, 0000IIEHHUS), PACKPbIBATh CMBICI OMOJIOTHYECKUX TOHSTHH (BBIACIATH
UX XapaKTepHbIC IPU3HAKHU, YCTAHABJIMBATh CBSI3U C IPYTUMU ITOHSITHSIMH );

OTIPECIIATH LETH ACSITEILHOCTH, 3a/1aBast MApaMETPhl U KPUTEPUHU UX JOCTHIKCHUS, COOTHOCHTD
PE3YIIbTATHI JEATSIIEHOCTH C TTOCTABIICHHBIMH IEJISIMH,

HCIOJIb30BaTh OMOJOTHYECKHUE MOHATHS ISl 00bsICHEHUS (DAKTOB U SIBJICHHI KUBOU MPUPOIBL;

CTPOUTH IJIOTUYECKUE PACCYKIEHUS (MHIYKTUBHBIC, ICNYKTUBHBIC, MO aHAJIOTHH), BBIABIATH
3aKOHOMEPHOCTH W TPOTHBOPEUUS B PaCCMATPUBAEMBIX SIBICHHSAX, (DOPMYIHpPOBATH BHIBOJBI U
3aKJTFOUCHUS,

MPUMEHSITh CXEMHO-MOJICNBbHBIE CpEJICTBA ISl MPEACTABICHHUS CYIIECTBEHHBIX CBS3ed W
OTHONIICHUH B H3y4aeMbIX OHMOJIOTHMYECKHX OOBEKTaX, a Takke MPOTUBOPEUYUIl pPa3HOro poja,
BBISIBJICHHBIX B PA3JTUYHBIX HH()DOPMAIIMOHHBIX HCTOYHHUKAX;

pa3pabarbeiBaTh IUIAH PENICHHUS TPOOJEMBbI ¢ YIETOM aHaIN3a MMEIOIIUXCS MaTepUaTbHBIX U
HeMaTepuaIbHBIX PECypCOB;

BHOCUTh KOPPEKTHUBHI B JIEATENHHOCTh, OLIEHUBATh COOTBETCTBUE pPE3YJIbTATOB IENSIM,
OIICHUBATh PUCKU IMOCIICICTBUH JICITEILHOCTH;

KOOPJIMHUPOBATh W  BHINOJIHATH pPadOTy B  YCIOBHUSX PpPEaTbHOrO, BHPTYaJIbHOTO H
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIIIICHUE MPU PELICHUH KU3ZHEHHBIX TTPOOIIEM.

2) 6a30BbIe HCCJIEN0BATEIbCKIE TeHCTBHA:

BIIQJICTh HABBIKAMHU y4eOHO-UCCIICJIOBATEIILCKON ¥ TMPOCKTHOW JCSITCILHOCTH, HaBBIKAMHU
pasperreHuss mpoodJieM, CIIOCOOHOCThIO M TOTOBHOCTBIO K CaMOCTOSTEIHPHOMY ITIOMCKY METO/OB
pElIeHUs MTPAKTUIECKHX 33724, IPUMEHEHHUIO Pa3IMYHbIX METOJIOB MMO3HAHUS;
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UCIOJb30BaTh pa3IMYHblEe BHUJAbI JAEATEIBHOCTH 110 IIOJIYYEHUIO HOBOIO 3HAHUS, €ro
MHTEPHpETAIHU, TPeoOPa30BaHHUIO M IPUMEHEHHUIO B YIEOHBIX CUTYaIUsIX, B TOM YHCJIE PH CO3aHUN
y4EOHBIX M COIMATBHBIX IIPOCKTOB;

(dbopMHpOBaTh HayuyHBI THUI MBIIUICHUS, BJIAJAETh HAYYHOH TEPMHUHOJIOIMEN, KIHOYEBBIMU
HNOHATUSAMH U METOJAMU;

CTaBUTh M (HOPMYyIHPOBATH COOCTBEHHBIC 3a/Ja4d B OOpPa30BaTENLHOW JAEATEIBHOCTH H
KU3HEHHBIX CUTYalLlUsX;

BBISIBJIATh IPUUMHHO-CIIC/ICTBEHHBIE CBSA3U M aKTyalIM3UpPOBATh 3a/a4y, BbIJIBUIaTh TUIIOTE3Y €€
pelleHys], HaXOAUTh apryMEHThl Ui J0Ka3aTeslbCTBA CBOMX YTBEP)KICHMM, 3a7aBaTh HapamMeTpbl U
KPUTEPHUH PEILICHHUS;

aHAJM3UPOBATH MOJIYYCHHBIE B XOJI€ PELICHHUS 3a7audl Pe3yJbTaThl, KPUTHUECKU OLIEHUBATh UX
JOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLICHUBATh NPUOOPETEHHBII ONBIT;

OCYIIECTBIISITh IICJICHANIPABICHHBIN TOMCK TIepeHOCca CPEACTB M CIIOCOOOB JEHCTBUS B
podecCHOHABHYIO CPeNy;

YMETh MIEPEHOCUTDh 3HaHUS B 103HABATEIbHYIO M IPAKTHUECKYIO 001aCTH KU3HEESITEIbHOCTH;

YMETbh MHTEIPUPOBATh 3HaHUS U3 Pa3HbIX NPEIMETHBIX o01acTeil;

BBIJIBUI'aTh HOBbIE UJEH, IPEAJIaraTh OPUrMHAIBHbIC ITOIX0/Ibl U PEILIEHHs, CTABUTh IPOOIEMbI U
3aJ1auu, JIOMYCKAIOIINE allbTePHATUBHBIC PEIICHUSI.

3) pa6ora ¢ ungopmanmei:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUHUKAX MH(OpMaLUU (TEKCTE y4eOHOro 1ocoous, Hay4yHo-
HOMYJISAPHOH JTuTepaType, OMOJIOTHYECKUX CIIOBAPSAX U CHPABOYHUKAX, KOMIBIOTEPHBIX 0a3axX JaHHBIX,
B MlHTEpHETE), aHAIM3UPOBATh HHPOPMALIUIO PA3TMYHBIX BUIOB U (HOPM MPEICTABICHHS, KPUTHUECKU
OLIEHUBATh €€ I0CTOBEPHOCTh M HEPOTUBOPEUUBOCTb;

(dbopMyIHpOBaTh 3ampOCHl M TPHUMEHSATh pAa3IWYHBIE METOJBl TPU TIOMCKE H OTOOpe
Ouosiornyeckoit nHGopMalu, He0OX0IUMOM /7S BHIIOJIHEHUS YUeOHBIX 3a/1a4;

npuoOpeTaTs ONBIT  WCIOJB30BAHUS WHPOPMANMOHHO-KOMMYHHUKATUBHBIX  TEXHOJIOTHH,
COBEpPILIEHCTBOBATh KYJIbTYPY aKTUBHOT'O UCIIOJIb30BAHUS PA3IMUHBIX MIOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO ~ BbIOMpaTh  ONTUMaNbHYIO  (QOpMYy  MpeAcTaBlIeHUs  OMOJOTHYECKOU
uHpopmanuu (cxemsl, rpaduKu, TUarpaMMbl, TaOJIHUIIbI, PUCYHKH U APYTOe);

HCIOJIb30BaTh HAY4YHBbI $3bIK B KauecTBE CpeAcTBa Mpu padoTe ¢ OMOJOTHYECKOU
uHpopManMel: MPUMEHATh XHUMHUYECKHe, (U3MYEeCKHe M MaTeMaTH4ecKue 3HaKd U CUMBOJIBI,
dbopmynel, abOpeBHaTypy, HOMEHKJIATypy, HCIOJb30BaTh U  MPeoOpa3oBBIBATH  3HAKOBO-
CHUMBOJIMYECKHE CPEJICTBA HAIJISIITHOCTH;

BJIQJIETh HABBIKAMH PACIO3HABAHMS M 3alIUTHI WH(OpMAIMH, NHPOPMAITMOHHONW 0E€30MIaCHOCTH
JIMYHOCTH.

OgJaaenne yHUBEPCAIbHBIMH KOMMYHUKATHBHBIMH el CTBUSIMU:

1) obO1menmue:

OCYILIECTBISATh KOMMYHHUKAIIMM BO BCEX c(epax >KM3HM, aKTUBHO y4acCTBOBATh B JIMAJIOTE WJIH
TMICKYCCHH TIO CYIIECTBY OOCY)KIaeMoi TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BHICKA3BIBATH CYXKICHUS
OTHOCUTEJIbHO BBINIOJHEHUSI TpejaaraeMoil 3ajaud, Y4YMThIBaTb MHTEPEChl M COTJACOBAaHHOCTD
MO3UIHMN APYTHX YIACTHUKOB JTMAIIOTA WITH TUCKYCCHH);

pacrio3HaBaTh HeBepOaJbHbIE CPEACTBA OOIIEHUS, MOHMMATh 3HAYEHHE COLMAIBHBIX 3HAKOB,
MPENOChIIIOK BO3HUKHOBEHHSI KOH(IUKTHBIX CHTYallMd, yMETh CMSTYaTh KOH(DIUKTBI M BECTH
MIEPErOBOPHI;
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BJIJICTh PA3IMYHBIMU CIIOCOOaMU OOIICHUS U B3aUMOJICHCTBUS, IOHUMATh HAMEPEHHS IPYTUX
JIOICH, TIPOSIBIIATH YBAKHUTEIBHOE OTHOIICHHWE K COOCCENHWKY M B KOPPEKTHOH Qopme
(bopMyIHpPOBATH CBOU BO3PAKECHHUS;

Pa3BEPHYTO M JIOTMYHO U3JIaraTh CBOKO TOUKY 3PEHUS C UCTIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB.

2) COBMeCTHasI 1eSITeJIbHOCTD:

MOHMMaTh W WCIOJb30BATh IPEHMYIIECTBA KOMAHIHOW ¥ WHAWBUAYAIBHOW pabOTHl IPH
peneHn OMOIOTHIECKOM Mpo0IeMbl, 000CHOBBIBATh HEOOXOJUMOCTh IPUMEHEHHUS TPYIIIOBBIX (HOpM
B3aMMOJICHCTBHS MTPH PELICHUN y4eOHOW 3a1au;

BBIOMPAaTh TEMAaTHUKy M METOJbl COBMECTHBIX JEHCTBUH € y4€TOM OOIIMX HHTEPECOB H
BO3MOYKHOCTEH Ka)KI0T0 YWiICHA KOJUICKTHBA;

MPUHUMATD LIEJH COBMECTHOM NIEATENBHOCTH, OPTaHU30BBIBATh U KOOPAUHUPOBATD JICHCTBUS 110
e OCTHM)KEHUIO: COCTAaBJIATH IUIAH JCWCTBUH, paclpelesiaTh PO ¢ y4ETOM MHEHUH YYacTHUKOB,
00CyX1aTh pe3yIbTaThl COBMECTHOU PabOTHI;

OLICHUBATh Ka4eCTBO CBOETO BKJIAJa U KAXKIOTO YYaCTHHUKA KOMaHJbI B OOLIUI pe3yibTaT IO
pa3pabOTaHHBIM KPUTEPHUSIM;

npejyiaraTh HOBBIE TPOCKTHI, OIICHWBaTh HJICH C TMO3UIMH HOBU3HBI, OPUTHHAIBLHOCTH,
MPAaKTUYECKOM 3HAYMMOCTH;

OCYIIECTBIISITh TIO3UTUBHOE CTPATETUYECKOE MMOBEACHUE B PA3IMYHBIX CHUTYAIUSX, MPOSBISATH
TBOPYECTBO U BOOOpaKEHUE, OBITh MHUIIMATUBHBIM.

OBiajeHNne YHUBEPCAJIbHBIMH Pery/isiTUBHBIMU /1€iiCTBUAMM:

1) camoopraHu3anus:

UCIIOJIb30BaTh OMOJIOTMYECKHE 3HAHUS JUIS BBISIBJIICHUS MTPOOJIEM M MX PEIICHHS B )KU3HEHHBIX U
Y4eOHBIX CUTYalHsAX;

BBIOMPATh HAa OCHOBE OHMOJIOTMYECKMX 3HAHWH IIEIEBBIC M CMBICJIOBBIC YCTAHOBKH B CBOMX
JEACTBUAX M TIOCTYNKAX I10 OTHOLICHUIO K JKMBOM NPHUPOJIC, CBOEMY 3J0POBBI0 U 3I0POBBIO
OKPYIKaIOIINX;

CaMOCTOSITENTFHO OCYIIECTBIISITh MIO3HABATEIBHYIO JeSITETbHOCTD, BBISIBISITH MMPOOJIEMBI, CTABUTH
1 GOpMyYIHPOBaTh COOCTBEHHBIE 3a/1a4K B 00pa30BaTEIbHON JESITEIbHOCTH U )KU3HEHHBIX CUTYaIMSX;

CaMOCTOSITENTFHO COCTABJIATH IUIAH PEIICHUS MPOOJIEeMBbl C YY4ETOM HUMEIOIIUXCS PECYpPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH M MPEINOYTEHUH;

JIaBaTh OLIEHKY HOBBIM CHTYAIIHsIM;

pacuMpsATh paMKH Y4eOHOT0 IPeMETa Ha OCHOBE JIMUHBIX MPEANOUTECHUH;

JieTIaTh OCO3HAHHBIN BHIOOD, apTYMEHTHPOBATH €T0, OpaTh OTBETCTBEHHOCTD 32 PEIICHNUE;

OLIEHUBATh IPUOOPETEHHBIN OIBIT;

CIOCOOCTBOBaTh (DOPMUPOBAHHUIO W TPOSBICHHUIO INMHPOKOW JPYIUIMH B pa3HBIX 001acTsIX
3HaHUi, MOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTeIbHBIN U KYIbTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTYyallUsiM, BHOCHTb KOPPEKTHBBI B JI€ATEIbHOCTb, OLICHUBAThH
COOTBETCTBHE PE3YIHTATOB LIEISIM;

BJIaJIETh HABBIKAMU TO3HABATENbHOU pe(IeKCHM KaK OCO3HAHHUS COBEPIIAEMBIX NEHCTBUH M
MBICITHTEIBHBIX MPOIECCOB, UX PE3YIbTATOB M OCHOBAHHIA, MCIIONB30BaTh MPUEMBI peQIIEKCHU IS
OLIEHKU CUTYalllH, BHIOOpA BEPHOTO PELICHHUS;

YMETh OLIEHUBATh PHCKH U CBOEBPEMEHHO MPUHUMATD PEUICHHUS 110 UX CHIDKEHHIO,

MPUHUMATh MOTUBBI U APTYMEHTHI IPYTUX NP aHAJIM3€ PE3YJIbTAaTOB ACATEIbHOCTH;

3) npuHsATHE CeOsI U IPYTrUX:

MIPUHUMATD ce0s, TOHUMAst CBOM HEJOCTATKU U JIOCTOMHCTBA;

MPUHUMATh MOTHBEI M QpTYMEHTHI IPYTUX MPH aHAIIN3€ PE3YNIbTAaTOB ACATEIbHOCTH;

MIPU3HABATH CBOE MPaBO U MPABO JPYTUX Ha OMIMOKY;

pa3BUBaATh CIIOCOOHOCTH IOHUMATh MUP C MO3UIHH APYroro YeJI0BEKa.
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HNPEIMETHBIE PE3YJIBTATbBI

[Ipenmernbie pe3ynpTaThl ocBoeHus mporpaMmmbl COO mo Ouonoruu Ha ©0a30BOM YpOBHE
BKJIIOYAIOT crieruduueckue Uit ydeOHoro mnpeamera «buomorus» HayuyHble 3HAHHS, YMEHUS H
CHOCOOBI ACUCTBUIA 110 OCBOEHUIO, HHTEPIIPETALIUN U MPEOOPa30BaHUIO 3HAHUM, BUJIbI 1€ATEILHOCTU
0 TIOJTYYE€HHUIO HOBOT'O 3HAHUS U MPUMEHEHUIO 3HAHUI B pa3IMYHBIX Y4EOHBIX CUTYalHAX, a TAK)XKE B
peaNIbHBIX KU3HEHHBIX CUTYyallUsIX, CBSI3aHHBIX ¢ Omosioruel. B nmporpamme mpenMeTHbie pe3yabTaThl
MIPEJCTABIICHBI 110 T0JIaM 00y4eHUsI.

[IpenMeTrHbie pe3ynbTaThl OCBOEHHUs yueOHOro mnpeamera «buonorus» ¢ 10 knacce HAOMKHBI
OTpaXkaTh:

cOpPMUPOBAHHOCTh 3HAHUW O MecT€ M POJM OHOJOTMM B CHUCTEME HAy4YHOrO 3HAHUS
€CTeCTBEHHBIX HayK, B (OPMHPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYYHOW KapTUHBI MHUpPAa U
HAyYHOTO MHUPOBO33PEHHUS, O BKJIAJE POCCUUCKUX U 3apyOeKHBIX YUYEHBIX-OHMOJIOTOB B pPa3BUTHE
Ouosiornu, PyHKIIMOHAIEHOW TPAMOTHOCTH YEJIOBEKA [T PEIICHUS KU3HEHHBIX 3a/1a4;

YMEHHE PACKpBIBATh COJIEpXKaHHEe OUOJOTMUYECKUX TEPMUHOB W TMOHSATHM: >KU3Hb, KIETKa,
OpraHusM, Meradoian3M (0OMEH BELIECTB M IpPEBpALIEHHE JHEPruu), roMeocTas (caMoperyssuus),
YpOBHEBAsi OpraHHU3aIsl KUBBIX CHCTEM, CAMOBOCIIPOU3BEACHUE (PETPOIYKIIHS), HACIEICTBEHHOCTD,
M3MEHYHBOCTb, POCT U Pa3BUTHE;

yMEHHME U3Jaratb OWOJOrHMuYecKre TeopuH (KJIETOYHAs, XpPOMOCOMHAs, MYyTallMOHHas,
[EHTpaJIbHAs JoTMa MOJEKYIsipHOW Ouonorun), 3akonsl (I'. Mennens, T. Moprana, H. U. BaBunosa)
1 yueHus (0 LIEHTpax MHOrooOpa3us M MPOMCXOXKIEHUs KylbTypHbIX pactenuii H. . BaBunona),
OTIPECIISATH TPAHUIIBI UX MPUMEHIUMOCTH K )KHBBIM CHCTEMaM;

yYMEHHE BJIaJIeTh METOJAaMH HAyYHOTO MO3HAHUS B OMOJIOTHH: HAOMIIOIEHNE U ONMHUCAHUE YKUBBIX
CHCTEM, TIPOLIECCOB W SIBJICHWW, OpTraHU3alMsi M MPOBEACHHE OMOIIOTHYECKOTO OSKCIIEPHMEHTA,
BBIIBIDKEHHE THIOTE3bI, BBISABICHUE 3aBHCUMOCTH MEX]y HCCIEAYEMBIMH BEIMYUHAMH, OOBSICHEHUE
MOJTyYEHHBIX PE3y/IbTaTOB, NCIOJIH30BAHHBIX HAYYHBIX MOHATHH, TEOPUI M 3aKOHOB, YMEHHUE JIeaTh
BBIBOJIbI HA OCHOBAHUU MOyYEHHBIX PE3YyIbTaTOB;

YMEHHE BBIICIATH CYIIECTBEHHBIE NPU3HAKH BHPYCOB, KJIETOK IPOKAPHOT W IYKApHOT,
OJTHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHW3MOB, OCOOEHHOCTH IPOLECCOB: OOMEHa BELIECTB U
MpeBpalleHusl PHEPTUH B KJETKe, (POTOCHHTE3a, IUIACTHYECKOTO M DHEPreTHYECKOro OOMeHa,
XEMOCHHTE3a, MHTO03a, Mei03a, OIJIOJOTBOPEHHS, Pa3MHOXKEHHS, HWHAUBHIYaIbHOTO Pa3BUTHUS
opraHu3ma (OHTOTEHE3);

YMEHHE TPHUMEHATH TOTy4YeHHbIe 3HAHUS I OOBACHEHUS OWOJOTMYECKUX IMPOILIECCOB U
SBIICHHUM, JUTSI TPUHSATHS TPAKTUYECKUX PEIICHWH B IMOBCETHEBHON XH3HH C IENBI0 00ECTICYCHUs
0€30IaCHOCTH CBOETO 37I0POBbsl M 3/I0POBbsSI OKPY)KAIOLIUX JIIOJIEH, COOMI0/IEHUs] HOPM TPAMOTHOTO
MOBEJICHUSI B OKPYXKAIOIIEH NPUPOAHON cpene, MOHMMaHUE HEOOXOIUMOCTH MCIIONb30BaHUS
JOCTUKEHHUI COBPEMEHHOM OMONIOrUH U OMOTEXHOJIOTHIA JIsl pAllMOHATIBFHOTO MTPUPOAONOIB30BaAHUS;

YMEHHE pelaTh dJIEMEHTAPHBIE TeHETHUECKUE 33a]]aui Ha MOHO- U TUTHOPHUIHOE CKpEIIMBaHHE,
CIIETUIEHHOE HACTIEJI0BaHUE, COCTABJSTh CXEMbl MOHOTHOPHIHOTO CKPEIIMBAHUS JUIS TMPEICKa3aHus
HaCJIeIOBaHMsI TPH3HAKOB y OPTaHNU3MOB;

YMEHHE BBITIOJIHATH Ta00OPAaTOPHBIE U MpakTHUeCKrue paboThl, COOMIOAATH MpaBuiIa Mpu padboTe ¢
y4eOHBIM U 1a00paTOPHBIM 000PYIOBaHUEM;

YMEHHE KpPUTHUYECKH OIEHUBATh M HHTEPHPETUPOBATH HWHGOPMAIUI0 OHOJOTHYECKOTO
COJIep KaHusl, BKIFOYAIOMIYIO IICEBAOHAYYHbIC 3HAHUS U3 Pa3IMYHBIX HCTOYHUKOB (CPENICTBA MacCOBOM
nH(pOpMaIIUY, HAYIHO-TIOMYJSPHBIE MaTePHAIIb), ITUUECKHE aCTIEKThl COBPEMEHHBIX UCCIIEJIOBAaHUI B
OMOJIOTHH, MEUIINHE, OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaTh COOCTBEHHBIC MMCbMEHHBIE U YCTHBIE COOOIIEHUs, 000011asi OMOIOTHYECKYIO
WH(POPMAIIHIO U3 HECKOJIBKUX UCTOYHUKOB, TPAMOTHO UCIIOIH30BATh TIOHSATHIHBIN amnmapar OHOIOTHY.



TOUKA !'POCTA

[IpenmerHbie pe3ynbTaThl OCBOCHHs ydeOHOro mpeamera «buomnorus» ¢ 11 kaacce ROIKHBI
OTpaXkaTh:

c(OPMHPOBAHHOCTh 3HAHUH O MeCT€ W pOJM OHMOJIOTMM B CHUCTEME HAYYHOTO 3HAHHA
€CTECTBEHHbIX HayK, B (POPMHPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHBI MHUpPa U
HAyYHOTO MHUPOBO33PEHUS, O BKJIAAE POCCUUCKUAX M 3apyOekHBIX YUEHBIX-OMOJIOTOB B Pa3BUTHE
Ouosioruy, PyHKIMOHAIBHONW IPaMOTHOCTH YeJIOBeKa [Uls PEeLIeHUs KU3HEHHBIX 3a/1a4;

YMEHHUE PaCKpbIBaTh COJEpKaHWE OHMOJIOTMYECKHX TEPMHUHOB W TOHITUN: BU, TMOMYJISALUA,
TeHO(OH]], IBOJIOLMS, ABMKYILIME CHIIBI ((aKTOpbl) IBOJIOLUH, HNPUCHOCOOIEHHOCTh OPraHU3MOB,
BU000pa30BaHuE, PKOJOTHYECKHE (aKTOPBI, SKOCUCTEMA, MPOAYLEHTHI, KOHCYMEHTHI, PEIyLEHTHI,
LeNH MUTaHUs, 3KOJOrHYecKas nupaMuaa, ouoreoueHos, ouocdepa,;

yMEHHUE u3JaraTh Ouonorudeckue Teopuu (dBosronronHas Teopus Y. JlapBuHA, cCHHTETHYECKAs
TEOpHsl SBOJIIOLIMH), 3aKOHBI U 3aKOHOMEpHOCTHU (3apojslmeBoro cxonactsa K. M. bapa, uepenoBanus
TJIaBHBIX HampaBineHud u myred spomoruu A. H. CesepuoBa, yuenus o Ouocdepe B. U.
Bepnanckoro), onpeaensTh rpaHULlbl UX IPUMEHUMOCTH K )KUBBIM CUCTEMaM;

YMEHHE BIIAJIETh METOJaMH HAYYHOTO TIO3HAHUS B OMOJIOTHU: HAOIIOJICHNE U ONMUCAHNE KUBBIX
CHCTEM, IpOLECCOB W SBJICHUH, OpraHu3alus M IPOBEACHHE OMOJIIOTMYECKOTO 3KCIEPHUMEHTA,
BBIJIBKCHUE THIIOTE3bI, BBISIBJICHUE 3aBUCUMOCTH MEXAY HCCIEeIyeMbIMH BETMYMHAMH, OOBSICHEHUE
MIOJyYEHHBIX PE3y/IbTaTOB, UCIOJIb30BAHHBIX HAYYHbBIX MOHATUH, TEOPUH M 3aKOHOB, YMEHHE JI€JIaTh
BBIBOJIbl HA OCHOBAaHHMHU MOJTYYCHHBIX PE3yJIbTaTOB;

YMEHHUE BBIJICIATh CYLUIECTBEHHbIE HPU3HAKU CTPOCHHsI OMOJIOTMUECKUX OOBEKTOB: BHJIOB,
MOMYJISIUH, MPOAYIIEHTOB, KOHCYMEHTOB, PEAYILICHTOB, OMOTEOIIEHO30B M YKOCHCTEM, OCOOCHHOCTH
IIPOLIECCOB:  HACIEACTBEHHONM  W3MEHYMBOCTH, €CTECTBEHHOro  0TOOpa,  BHJI000pa3oBaHMI,
MPUCIIOCOOJICHHOCTH OPTaHU3MOB, JCHCTBHS JKOJOTMUYECKHX (DAKTOpPOB Ha OpraHU3MBbI, IepeHoca
BEIIECTB U IIOTOKAa JHEPrMH B HKOCHUCTEMAaX, AHTPONOICHHBIX W3MEHEHMH B 3KOCHUCTEMax CBOEH
MECTHOCTH, KPyTOBOPOTA BEIIECTB U OMOTCOXUMHUYECKUX IIUKIOB B Onocdepe;

YMEHUE HNPUMEHSATh MOJYYEHHbIE 3HAHUS A OOBACHEHHS OUOJOTMUECKUX IIPOLIECCOB U
SBIICHHUH, JUTSI TPUHSATHS TPAKTUYECKUX PEUICHWH B TOBCEIHEBHOHM KHM3HHM C IIENIBI0 00ECIeUYeHUs
0€30IaCHOCTH CBOETO 37I0POBbsl M 3/I0POBbsSI OKPY)KAIOLIUX JIIOJIEH, COOMI0/IEHUs] HOPM TPAMOTHOTO
MOBEJICHUSI B OKPY)KAIOIIEH NPUPOAHON cpene, TMOHMMaHHWE HEOOXOJAWMOCTH HCIOJIb30BAHUS
JOCTHKEHUHM COBPEMEHHOM OMOJIOTHH 11 pallMOHAIBHOTO MPUPOIOIONB30BAHHUS;

YMEHHUE peliaTh dJIeMEHTapHbIe OMOIOTHYECKUE 3a/1a41, COCTABISTh CXEMBI MTEPEHOCa BEIECTB
Y DHEPruM B SKOCHCTEMaX (LleNH MUTaHUs);

YMEHHE BBINOJIHATD JJAOOpaTOpHBIE U MIPAKTHYECKHE paboThl, COOII0AAaTh MpaBuia npu padoTe ¢
y4eOHBIM U JJaOOPaTOPHBIM 000PYAOBaHUEM;

YMEHHE KPUTHUYECKHM OIEHHBATh MW WHTEPIPETHUPOBATH HWHPOPMALUIO OHUOIOTHIECKOTO
COJIep KaHus, BKIIIOYAOLIYIO IICEBAOHAYYHbIE 3HAHUS U3 Pa3IMYHBIX HCTOYHUKOB (CPEICTBAa MAacCOBOM
nH(pOpMallMK, Hay4YyHO-TIONMYJSPHbIE MaTepuaibl), paccMaTpuBaTh TIJ00AJbHBIE HSKOJIOTHMYECKUE
po06JIEMBI COBPEMEHHOCTH, (HOPMUPOBATH MO OTHOILIEHUIO K HUM COOCTBEHHYIO MO3UIINIO;

yMEHHUE C03/1aBaTh COOCTBEHHBIC MMCHbMEHHBIE M YCTHBIE COOOIIEHUS, 0000111ast OMOIOTUUECKYIO
MH(pOPMAIIHIO U3 HECKOJIBKUX UCTOYHUKOB, IPAaMOTHO MCIOJIb30BATh MOHATUWHBIN anmapar OMOJIO0THH.



TEMATHYECKOE INTAHUPOBAHHUE

TOUKA !’ POCTA

10 KJIACC

No KosanyectBo yacos DJIEKTPOHHbIE

I /;1 HaumeHoBaHue pa3/iejioB M TEM NPOTrPAMMBbI B Kontpoa IpakTuy (undposbie)

cero bHEIE ecKue o0pa3oBaTte/ibHbIE
padoThI padoThI pecypchl

bubmuorexa [JOK

1 buonorus kak Hayka 2 0.5 https://m.edsoo.ru/7f41c2
92
bubmuorexa [JOK

2 JKuBbIe CHCTEMBI U KX OpraHu3alIus 1 https://m.edsoo.ru/7f41c2
92
bu6mmoreka [IOK

3 XUMHYECKUI COCTaB U CTPOCHHE KIICTKH 8 1 https://m.edsoo.ru/7f41c2
92
bu6mmoreka [IOK

4 JKusHenesaTenbHOCTb KIETKU 6 https://m.edsoo.ru/7f41c2
92
bu6mmoreka [IOK

5 Pa3MHOXeHHME 1 MHANBUIYAIbHOE Pa3BUTHE OPTaHH3MOB 5 1 https://m.edsoo.ru/7f41c2
92
bu6mmorexa [IOK

6 HacnencTtBeHHOCTh U MN3BMEHYHBOCTH OPTaHI3MOB 8 15 https://m.edsoo.ru/7f41c2
92
bu6mmorexa [IOK

7 Cenexiust opranu3MoB. OCHOBBI OMOTEXHOJIOTHHI 3 https://m.edsoo.ru/7f41c2
92
bubmuorexa [JOK

8 PesepBHOE Bpemst 1 https://m.edsoo.ru/7f41c2
92

OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 0 4
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11 KJIACC
Koau4vecTBo 4acoB DJIeKTPOHHbIE
HanmMeHoBaHMe pa3/iejioB U TeM undpoBbie
Ne i/l P Konrpoabnsie IIpakruueckue (utpp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
bubmuoreka [IOK
! IBOITIOLHONHAA GHOTOTHS o . https://m.edsoo.ru/7f41cc74
5 Bo3HuKHOBEHHE U pa3BUTHE KU3HU Ha 9 05 bubnnorexa [JOK
3emiie ' https://m.edsoo.ru/7f41cc74
bubnuoreka [{OK
3 OPraHH3MBL 1 OKpYKaIOWas cpeia > L https://m.edsoo.ru/7f41cc74
bu6nmorexa LIOK
4 Coo00111ecTBa U DKOJIOTHUYECKUE CUCTEMBI 9 https://m.edsoo.ru/7fA1ecTA
bu6nmorexa LIOK
° Peseparioe Bpes 2 https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 0 2.5
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HOYPOYHOE IINTAHUPOBAHMUE

TOUKA \\' POCTA

10 KUIIACC
KosauuecTBo 4acoB 3 o
JIEKTPOHHbIE I (PpPOBbIE
lij“;’[ Tema ypoka Bee  Kourpoasn HpaRT;mec mﬂ‘?:l'“ﬂ o0pa3oBaTejibHbIE
ro ble padoThI KHE paooTe! y pecypcbl
1 Buonorus B cucreMe HayK 1 bubmorexa LLOK
y https://m.edso0.ru/863e6122
MeTo/1bl TO3HAHUS JKUBOU PUPOIBI.

2 [IpakTuueckas pabora Ne 1 «/cnons3oBanue 1 05 bubnnorexa [JOK
Pa3IMYHBIX METOOB IPU U3yICHUN ' https://m.edso0.ru/863e6122
OHOJIOTHYECKHX 00BEKTOBY

3 buonoruueckue cucTemsl, MPOIECCH U UX 1 bubnnorexa [JOK
U3y4YCHUE https://m.edso0.ru/863e6564

4 XuMUYeCKui cocTaB KiIeTku. Boga u 1 bubmmoteka IIOK
MHUHEPAIbHBIE COJIU https://m.edsoo.ru/863e674e

bubnmorexa LIOK

5 benku. CoctaB u cTpoeHne OeIKoB 1 hitps://m.eds00.ru/863e6h72
depMeHThI — OHOJOTHYECKHE KaTaTu3aTophI.

6 JlabopaTtopHas pabota Ne 1 «3yuenue 1 05 bubmuoreka [IOK
KaTaJIMTUYECKON aKTUBHOCTH (PEpPMEHTOB (Ha ' https://m.edso0.ru/863e6b72
MIPUMEPE aMIIa3bl WIIH KaTaaas3bl)»

but6mmorekxa [IOK

! Yruesoppl. JIa s . https://m.edso0.ru/863e6870

bubnunorexa LIOK

8 Hyxnennospie kncnots. ATD 1 https://m.edso0.ru/863e6d5c

9 Hcropus u meTopl n3ydeHus kineTku. Kirerounas 1 bu6muoreka [JOK
Teopus https://m.edso0.ru/863e6e88

10 Kierka kak 1enocTHast ’uBas cuctema 1 1

11 CrpoeHne 3yKapuoTUUYECKOM KIETKH. 1 0.5 bubmuoteka [IOK



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
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JlaGopaTtopHas padota Ne 2 «3yueHnue cTpoeHHst
KJIETOK pAaCTEHHH, )KUBOTHBIX, TPUOOB U
OaxkTepuil o]l MUKPOCKOIIOM Ha FTOTOBBIX
MHUKpOIIpenaparax u ux OIUCaHUE»

https://m.edso0.ru/863e6ff0
https://m.edso0.ru/863e716c¢

bu6nunoreka LIOK

12 OOMeH BEIIECTB MIIM METa0O0IN3M https://m.eds00.ru/863e766¢

bubnuoreka [IOK

13 PorocuHTes. XemocHHTe https://m.eds00.ru/863e7c98

. bubnunoreka LIOK

14 Dueprerueckuii 0omen https://m.edsoo.ru/863e7aae
JKu3HeHHBIN UK KJICTKH. JleneHne KIeTKH.

15 Murto3. Jlaboparopnas pabota Ne 3 05 bubnnorexa [JOK
«Habmronenre MuTO3a B KJIIETKaX KOHYMKA ' https://m.edso00.ru/863e7dc4
KOpeIlIKa JyKa Ha TOTOBBIX MUKpPOIIpernapaTax»

16 Buocunres Oenka. Peakiyss MaTpuyHOTO CHHTE3a bubmorexa LIOK

OCHIHTES beitia. Teartl PHIHOTO CHHTES https://m.edso0o.ru/863e796e
bu6mmoteka IIOK

17 Tpancnsamnus — 6uocunTe3 O6enka https://m.eds00.ru/863e796e

bubnmorexa LIOK

18 HexkneTounsie (hOpMBI )KU3HH — BHPYCHI https://m.eds00.ru/863e7540

19 @DopMBbI pa3MHOKEHUST OPTAHU3MOB bubmmorexa HOK

https://m.edso0.ru/863e81b6
. bubmmorexa [JOK

20 Metios https://m.edsoo.ru/863e7f4a
OO0pazoBaHue 1 pa3BUTHE TOJOBBIX KIETOK.

21 OmnonotBopenue. JlabopaTtopuast padora Ne 4 05 bubnuotexa [JOK
«M3ydyeHue cTpoeHHs MOJOBBIX KJIETOK Ha ' https://m.edso00.ru/863e81b6
TOTOBBIX MUKpPOITpEapaTax»

but6mmoreka [IOK
22 NHnuBuayanpHOE pa3BUTHE OPTraHU3MOB

https://m.edso0.ru/863e8436
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23 ['enetnka — Hayka 0 HACJIEJACTBEHHOCTH U bub6nmoreka [IOK
HM3MEHUYHUBOCTH https://m.edso0o.ru/863e86f2

24 3aKOHOMEPHOCTH HACIEAOBAHUS TPU3HAKOB. bubmmoreka [JOK
MoHOTHOPUAHOE CKPEIIUBAHIE https://m.eds00.ru/863e8878

o5 JluruOpuHoe CKpeIuBaHue. 3aKoH bub6nmoreka [IOK
HE3aBHCUMOTI'0 HACIICIOBAHUS IPH3HAKOB https://m.edso0.ru/863e89a4
CuermieHHOE HAClIeI0BaHHUE MTPU3HAKOB.

36 | Doy mamomSpAOTD & GPAIOTO 05 Bubaoterca LIOK

https://m.edso00.ru/863e8c60
CKpEIIMBAaHUA Y IPO30(UITBI HA TOTOBBIX
MHUKpOIIpernapaTax»

97 I'enetuka noma. HacnemoBanrue nmpu3HaKkoB, bu6nunorexa LIOK
CIETUIEHHBIX C ITOJIOM https://m.edso00.ru/863e8c60
N3menunBocTh. HenaciieicTBeHHas

38 | Topmenme wonihmmonsof nomemmponts 05 BuGiotera LIOK

’ https://m.edsoo.ru/863e8efe
MMOCTPOEHUE BAPUALIMOHHOTO psifia U
BAPUALIMOHHON KPUBON»
H TBEHHAs N3MEHYNBOCTb. TOpHAas
29 paa6c(J)1Te:11 3:\4'9 7e «2H21§H3e MyTa(L)I(I:/IITI ygl?)ic;l())?b;ﬁmaHa 0.5 bubmorexa LOK
‘ https://m.edso0.ru/863e8efe
TOTOBBIX MUKPOIIpEapaTax»
30 I'enernka yeoBeka bubnmorexa LIOK
https://m.edso00.ru/863e8d78
PezepBHblit ypok. O6001IeHNE 110 TEME

31 «HacneacTBeHHOCTh U U3BMEHYHUBOCTD
OpraHUu3MOB»

32 Cenekius Kak HayKa v MPOIECC bubmorexa I[IOK

https://m.edso00.ru/863e9214

33 MeTo1bl M JOCTUKEHHUSI CEIEKIIMU PACTEHUN U bubnunoreka LIOK

KHUBOTHBIX

https://m.eds00.ru/863e9214
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34 buorexnonorusa xak OTpaciib IIPOU3BOACTBA

OBLIEE KOJIMYECTBO YACOB II10 ITPOTPAMME

34

\

bub6nmoreka [IOK
https://m.edso0.ru/863e9336



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

TOUKA \\' POCTA

11 KJIACC
KoanuecTBo yacos DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka KonTpoabubie IlpakTuueckue
n/n Bcero H3YyUYEeHHUs oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
1 DBOJIIOIHS U METOJIbI €€ U3YUCHUS 1 bubmmorexa [JOK
t A ya https://m.edso0.ru/863ea20e
5 Uctopus pa3BuTHs peacTaBIeHUN 1 bubnnoreka [JOK
00 3BOTIOLIUHU https://m.edsoo.ru/863e9570
bubmuorexa [JOK
3 M 1
HKPOSBOIIOMA https://m.edso0.ru/863e9cle
[Tomynsiust Kak IeMeHTapHas
€MHUIIA BUJIA U HBOJIIOLUU.
4 Hl.;6o jTo HIZUI abota ;0 1 1 0.5 bubmorexa HOK
patopHai p B ' https://m.eds00.ru/863e99c6
«CpaBHEHUE BHJIOB T10
MOP(OJIOTHUECKOMY KPUTEPHUIOY
5 JIBroKy1e cuibl (3JIeMEHTapHbIE 1 bubnnorexka [JOK
(baxTOpBHI) IBOTIOLUN https://m.edsoo.ru/863e9da4
bu6mmorexa [IOK
6 E i 1
CTECTBERHbII OTOOP 1 €ro opMe! https://m.eds00.ru/863e9ed0
Pe3ynbTate! 3BOMIONMY:
MPUCTIOCOOJICHHOCTh OPTaHU3MOB U
7 BU000pazoBanue. JlabopaTopHas 1 05 bubnuotexa [JOK

pabota Ne 2 «Oncanue

IPUCIIOCOOIEHHOCTH OPraHu3Ma U e

OTHOCHUTECIIBHOT'O XapaKTEpar»

https://m.edso0.ru/863e9fde
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Hanpasnenus u nmytu

bubmuoreka [JOK

8 MAaKpO3BOJIFOLIUHA https://m.edsoo.ru/863e9cle
9 Opontonus. J{BUKyIUE CUIIBI.
Heob6patumocts 3BOIIONIMH

10 Hcropust )xu3HU HA 3emiie 1 METO/Ibl
e€ u3yueHus

11 ['unoTe3sl NpOUCXOKACHUS KU3HHU HA bubnnorexa [HOK
3emie https://m.edso0.ru/863ea5a6

12 Pa3BuTue *u3HU Ha 3emMiie 1o 3paM U bubmuorexa [JOK
nepuogam https://m.edsoo.ru/863eabbe
OCHOBHBIE 3TaIlbl BOJTIOIUU
PacTUTEIBHOTO U KUBOTHOTO MHpA.

13 [TpakTuyeckas pabora Ne 1 05 bubnuoreka [IOK
«3y4eHne UCKONIaeMbIX OCTaTKOB https://m.edsoo.ru/863ea8hc
PACTCHHIA U KUBOTHBIX B
KOJUIEKLIHSAX»

14 CoBpeMeHHas cuctema bubnmnorexa [JOK
OpraHUYeCcKOro Mupa https://m.edsoo.ru/863ea48e

bu6mmoreka [IOK

15 DBOJIOIKS YeTIOBEKa (aHTPOIIOTEHE3) httos://m.edsoo.ru/863eac2c

16 JBmxyuue cuibl ((hakTopsl) bubnnoreka [JOK
aHTPOIIOreHe3a https://m.edsoo.ru/863ead44

17 OCHOBHBIE CTaANH DBOIOIAA
yelioBeKa

18 UYenoBeueckue packl U MPUPOIHbBIE bubnmoreka [JOK

aJanTalu YeIoOBeKa

https://m.edsoo0.ru/863eaea?
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TOUKA !' POCTA

PesepBHelil ypok. O600IEHHE 10
TeMe «BO3HHKHOBEHHE U pa3BUTHE

19
JKU3HU Ha 3eMiie»
20 DKOoJIOoTHs Kak HayKa
21 Cpenpl 00uTaHUs U HKOJIOTHYECKHE bubnnoreka [JOK
(baxTopsI https://m.edsoo.ru/863eafec
AObuoTtndeckue (HaKTopsl.
Jlaboparopnas pabota Ne 3.
«Mopdonornyeckue 0COOCHHOCTH
22 pacTeHuil U3 pa3HbIX MECT 0.5 bubmmorexa LIOK
https://m.edsoo.ru/863eb10e
oburtanusy. Jlabopatopnas padora Ne
4. «BausiHue cBeTa Ha poCT U
pa3BUTHE YEPEHKOB KOJIEyCa
bu6mmoreka [JOK
23 broTiHeckie GakTopel https://m.eds00.ru/863eb348
DKOJIOTUYECKHE XapaKTEePUCTUKU
nomymsiuuu. [Ipaktuueckast pabora
24 Ne 2 «[Toacuét TIoTHOCTH 0.5
TIOMYJISIIIAIA Pa3HbBIX BUJIOB
pacTeHun»
o5 Coo0miecTBa OpraHu3MoOB — bubnmoreka [JOK
OMOILIEHO3 https://m.edsoo.ru/863eb46a
26 DKOJIOTUYECKUE CUCTEMBI bubnnoreka [JOK
(3KOCHCTEMBI) https://m.edso0o.ru/863eb46a
97 OcHOBHBIE TTOKa3aTeIN SKOCHCTEMEL. bubmuorexa [JOK

DKOJIOTMYECKUE TUPaAMUJIbI.

https://m.edsoo.ru/863eb5fa
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CaoiicTBa 3xocucreM. Cykueccus

28 [TpupoHbIE 3KOCUCTEMBI 1

29 AHTpPOIIOT€HHBIE IKOCUCTEMBbI 1

30 buochepa — riobanpHas 1 bubnunoreka [HOK
IKOCHCTEMA 3eMJIU https://m.edsoo.ru/863ebb5e

31 3aKOHOMEPHOCTH CYILIECTBOBAaHUS 1 bubnnorexa [HOK
ouocdepsl https://m.edso00.ru/863ebd16

32 UYenosedecTBo B Ouocdepe 3emin 1

33 CocyiecTBoBaHUE TPUPOJBI U 1 bubnnoreka [JOK
YeJI0BEYECTBA https://m.edsoo.ru/863ebale
PesepBHeIit ypok. O000IICHHE TEMBI

34 «Coo011ecTBa u SKOIOTUYECKUE 1
CUCTEMBI»

OBIIEE KOJIMYECTBO YACOB I10 34 95

[TPOT'PAMME



https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

e buonorus. 10 knacc: ydeOHUK 1)1 00111€00pa30BaTENbHBIX
opranu3anmii: 6a3oBbiid ypoBeHs//[.K.benses u ap., [Ipocsemenne,
2022.

e buonorus. 11 knace: yaeOHuUK 17151 00111€00pa30BaTEIbHbIX

opranu3anuii: 6a3oBeiil ypoens/[[.K.bensie u ap., [Ipocsemienue,

2019.

METOIUYECKHUE MATEPHUAJIBI J1JISA YYUTEJIA
C.B. Cymaroxun, A.C. Epmakosa, T.T. ®omuna. buonorus. [loypounsie

pazpadotku. 10-11 knaccel (mocobue st yuurens), 2019.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

https://m.edso0.ru/863ebb5e

https://m.edsoo.ru/7f41¢c292
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