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IHOACHUTEJIBHAA 3AIIUCKA

[Ipu pa3paboTke mporpamMmbl MO OUOJIOTHH TEOPETHUYECKYIO OCHOBY JJIS OIpPEACTICHHS
NOIXOM0B K (OpMHpOBaHUIO cojepkaHus ydeOHoro mnpeamera «buomorus» cocraBuiIu:
koHuenryanbHbie mojoxkeHus ®PI'OC COO o B3auMOOOYCIIOBICHHOCTH II€JIeH, COIEp>KaHMs,
pe3yabTaToB o0y4yeHHs M TpeOOBaHMN K YPOBHIO IMOJATOTOBKH BBITYCKHHMKOB, MOJIOKEHHUS 00
0o0IMX IENsIX W MPUHIUIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSHHE CHUCTEMBI CPEIHEro
obmero obpaszoBanus B Poccuiickoit deneparum, a TakKe MOJOKEHHS O crienupuke OMOJIOTHH,
e 3HAUEHHWU B TIO3HAHMM KUBOM MPHUPOABI M 0OECIEYEHHH CYIIECTBOBAHUS UYEJIOBEUECKOTO
obmectBa. CoriaacHO Ha3BaHHBIM IMOJOXKEHUSIM, OINPEACTICHBl OCHOBHBIC (DYHKIIMU MPOTPaAMMBbI
1o OMOJIOTUU U €€ CTPYKTYpA.

[Iporpamma mo Gmosioruu 1aét MpencTaBlICHUE O MENsX, 00 OOIIel cTpaTernu 00y4deHus,
BOCIIMUTAHMUS M Pa3BUTUS O0O0ydYarolIMXcs cpeAcTBaMH ydyeOHoro mnpeamera «buonorusy,
ompezenseT o00s3aTeNbHOE TMPEIMETHOE COJIEpKaHHEe, €ro CTPYKTYpPY, paclpeaeicHue IIo
paszenaM W TeMaM, PEKOMEHIYeMYIO IOCIIeIOBATEIIbHOCTh U3YUEHHUs Y4eOHOro Marepuania ¢
y4€TOM MEXIPEAMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JIOTHKH 00pa30BaTeIbLHOTO Mpollecca,
BO3PACTHBIX OCOOCHHOCTEH 00YyJaronuXxcsl.

B mnporpamme mo OHONOTMM TakKe YYHUTHIBAIOTCS TpPeOOBaHHUS K TUIAHUPYEMBIM
JUYHOCTHBIM, METANpPEJAMETHBIM M MPEAMETHBIM pe3ylibTaTaM o0ydeHuss B (OPMHUPOBAHHUH
OCHOBHBIX BHOB y4e€OHO-TIO3HABATEIBHOMN JEATEIbHOCTH/ydeOHBIX NEUCTBUI 00yUaIOMUXCS 110
OCBOCHHIO COJICPKAHUS OMOJIOTMYECKOTO 00Opa30BaHMUs.

B nporpamme no Ouonorum (10-11 kmaccel, 0a30BbIi ypOBEHb) peaaU30BaH MPUHIIUII
MPEEMCTBEHHOCTH B W3Y4YeHMH Ouonorud, Omaromaps dYeMmMy B HEH mIpocMaTpuUBaeTCs
HAIpPaBJIEHHOCTh HA Pa3BUTHUE 3HAHUI, CBSI3aHHBIX C (OPMHUPOBAHUEM €CTECTBEHHO-HAYUYHOTO
MHUPOBO33PEHHUS, LIEHHOCTHBIX  OpPUEHTAIMl  JHMYHOCTH, DSKOJOTUYECKOIO  MBILIUICHHUS,
NPEJCTaBICHUA O 3J0pPOBOM 00pa3e >KM3HH U OEpEeKHBIM OTHOIICHHEM K OKpY)KaroIen
npupoaHoii cpene. [losTomy Hapsigy ¢ H3ydeHUEM OOIIEOMOJIOTHYECKUX TEOPHM, a Takke
3HAHWI O CTPOSHUU KHUBBIX CUCTEM PA3HOTO paHTa U CYIIHOCTH OCHOBHBIX MPOTEKAIOMINX B HUX
MPOLIECCOB B MpOrpaMMe IO OWMOJOTMM YJEJNIEHO BHUMAaHUE HCIOJIb30BAHUIO IOJYYEHHBIX
3HAHUU B MOBCEHEBHOM JKU3HU AJISl PEIlICHUs MPUKJIAIHbIX 3a/1a4, B TOM 4Kcie: TpopUiIaKTUKU
HACJICICTBEHHBIX ~ 3a00JIeBaHUN  YENIOBEKa, MEIUKO-TEHETHYECKOrO  KOHCYJIbTHPOBAHUS,
000CHOBaHHUS HKOJIOTUYECKHU IIEJIECO00Pa3HOTO MOBEJCHUS B OKPYXKAIOIIeH MPHUPOIHON cpele,
aHaJIM3a BIMSHUS XO3AWCTBEHHOM NEATEIbHOCTH YeNOBEKa Ha COCTOSHUE NPUPOJIHBIX U
HCKYCCTBEHHBIX AKOCHCTEM. YCHJIEHHE BHUMaHHUS K MPUKIATHONW HANpPaBICHHOCTH y4eOHOrO
npenMera «bUONIOTHSY MPOAUKTOBAHO HEOOXOIUMOCTBIO OOECIICUCHHS YCIOBUHN ISl PEIleHUs
OJIHOM M3 aKTyallbHBIX 33/1a4 MIKOJILHOTO OMOJIOTHYECKOTO 00pa3oBaHus, KOTOpas Mpe/noiaraet
dbopMupoBaHue y OOYyYaroIIMXCS CIIOCOOHOCTH aJanTHPOBATHCS K H3MEHEHUSM JTMHAMUYHO
Pa3BHUBAIOIIETOCS] COBPEMEHHOT'O MUPA.

buonorus Ha ypoBHe cpemHero oOmiero oOpa3oBaHHS 3aHMMaeT BaxxHoe Mecto. OHa
obOecrieunBaeT (GopMUpOBaHHE Yy OOYYAIOIIMXCS TPEICTABICHWA O HAy4YHOH KapTUHE MUDA,
pacmupsieT ¥ 00001IaeT 3HaHUS O KUBOU MPUPOJE, €€ OTIMUYUTENbHBIX MPU3HAKAX — YPOBHEBOM
OpraHM3alMyl M OHBOJIOLMH, CO3AAaET YCJIOBUS [UIs: TO3HAHUSA 3aKOHOB >KUBOW MPUPOJIBI,
dbopmupoBaHus (YHKIIMOHATHLHOW TPAaMOTHOCTH, HABBIKOB 3J0OPOBOTO M Oe30macHoOro odpasa
YKU3HU, IKOJIOTUYECKOTO MBIIIJICHUS, ICHHOCTHOTO OTHOIICHUS K KUBOU MPUPOJC U YETIOBEKY.

bonbuioe 3HadeHwe OWONOrHs MMEET TakKe s pEeIIeHUs BOCHUTATENbHBIX U
Pa3BUBAIOIIMX 33/1ay CPEHEro o0Iero oopa3oBaHus, conuaau3anui ooyyaromuxcs. M3ydenmne
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Oouosoruu obecrieunBaeT YCIIOBHS TUTSt dbopmMupoBaHUs HMHTEJUICKTYaJIbHBIX,
KOMMYHHKAITUOHHBIX W MH(POPMAIIMOHHBIX HABBIKOB, SCTETHYECKON KYJIBTYPHI, CIIOCOOCTBYET
WHTETpaIuy OMOJOTMYECKUX 3HAHUU C TPEICTaBICHUSIMH W3 APYTUX Y4EOHBIX MPEAMETOB, B
YaCTHOCTH, PU3UKH, XUMUH U Teorpaduu. HazpaHHbIe MOT0XKEHHUS O MPeAHA3HAYEHUN Y4eOHOTr0o
npenMera «buonorus» COCTaBUIM OCHOBY [UIsl ONpPENENCHHUs MOAXOJI0B K OTOOpy U
CTPYKTYPHUPOBAHHIO €TO COACPIKAHMUS, TPEICTABICHHOIO B MTPOrpaMMe TI0 OHUOJIOTHH.

OTt60p conepkanust yaeOHOro TipeameTa «bronorus» Ha 6a30BOM ypOBHE OCYIIECTBIIEH C
MO3UIUI KyJIbTYpOCOOOPa3HOTO MOAX0/a, B COOTBETCTBUM C KOTOPHIM O0yYaroIIUecs TOJIKHBI
OCBOUTH 3HAHUS U YMEHHS, 3HaUUMbIe JUIs (GopMHUpOBaHUS OOIIEH KYIbTYpbl, ONpEIeNsone
aJICKBaTHOE TIOBEJICHUE 4YEJIOBEKA B OKPYKAIOIIEH NPUPOTHOU cpefe, BOCTpEOOBAHHBIE B
MOBCEIHEBHOM KHM3HU U MPAKTUYECKOU nesitenbHOCTH. Ocoboe MecTo B ATOW CHUCTEME 3HAaHUUN
3aHUMAIOT 3JIEMEHTBl COJIEp’KaHusl, KOTOphIE CIyKaT OCHOBOM g (QopMHUpPOBaHUS
MPEJCTABICHUH O COBPEMEHHOM €CTECTBEHHO-HAy4YHOM KapTUHE MHpa U I[IEHHOCTHBIX
OpPHUEHTAIUAX JIUYHOCTH, CIIOCOOCTBYIOIIMX T'YMaHU3aUU OMOJIOTHYECKOro 00pa3oBaHusl.

CTpyKTypHpOBaHUE COJCpKaHUS y4eOHOro Marepwaja B MporpaMMe IO OHOJOTHH
OCYIIIECTBJICHO C YYETOM NMPUOPUTETHOIO 3HAUEHUS 3HAHMM 00 OTIMYUTEIBHBIX OCOOCHHOCTSIX
J)KUBOM TNPUPOABI, O €€ YPOBHEBOM OpraHu3allud WU 3BOJIOLMH. B COOTBETCTBHM C 3TUM B
CTpYKType y4eOHOTo npeamera «BHONOTHs» BBIIEICHBI CIEAYIONINE COAEpIKATeIbHbIC TUHUU:
«buonorus kak Hayka. MeToapl HAydYHOTO MO3HAHUY, «KileTka kak OMONOrHYecKass CUCTEMAY,
«Opranusm Kak Ouonoruyeckas cucremay, «CuctemMa ¥ MHOrooOpazue OpraHM4ecKoro MUpay,
«OBOJTIOLINS )KUBOH MPUPOABI», « IKOCUCTEMBI U MPUCYILINE UM 3aKOHOMEPHOCTI».

Henp u3yuyenuss ydeOHOro mnpenmera «buonorus» Ha 0a30BOM ypOBHE — OBIIAJCHHE
O0y4JalImUMHUCS 3HAHUAMU O CTPYKTYPHO-(QYHKIIMOHATBLHOW OpraHU3allii >KUBBIX CHCTEM
pPa3HOTO paHra v NpuoOpEeTeHHe YMEHUN UCIIONIb30BaTh 3TH 3HAHUS JUISl TPAMOTHBIX JIEUCTBUH B
OTHOIIEHUH O0BEKTOB )KMBOW MPUPOJIbI U PEILICHUS PA3IMYHBIX KU3HEHHBIX MTPOOIIEM.

Joctuxenne menu u3ydeHus ydeOHOro mpenmera «buonorus» Ha 0a30BOM YpOBHE
o0ecreynBaeTcsl pelIeHuEeM CIeIyIOInX 3a/1a4:

OCBOEHHE OOYYalOIIMMHCS CHCTEMbl 3HAHUW O OHOJOTMYECKUX TEOpUSX, YUEHUSX,
3aKOHAaX, 3aKOHOMEPHOCTSX, TMIIOTE3axX, MpaBWiIax, CIY>KallMX OCHOBOHM Uisi (opMHpOBaHUS
MPEJICTABICHU O €CTeCTBEHHO-HAYYHON KapTHHE MHpa, O METOAaX HAYYHOTO TIO3HAHUS,
CTPOCHUH, MHOTOOOpa3MH U OCOOCHHOCTSX JXUBBIX CHCTEM pPAa3HOTO YPOBHS OpraHU3AIINU,
BBIJIAIOIIMXCS] OTKPBITUSAX U COBPEMEHHBIX UCCIIEIOBAaHUIX B OMOJIOTHY;

dbopMupoBaHue y 00ydaromuxcs MO3HABATEIbHBIX, MHTEIIEKTYaJbHBIX U TBOPYECKHUX
CIIOCOOHOCTEH B MpOIecce aHANM3a JaHHBIX O IMYTSAX Pa3BUTHS B OMOJIOTUM HAYYHBIX B3TJISIOB,
U7 U TOIXOIOB K H3YYEHUIO KHUBBIX CHCTEM Pa3HOTO YPOBHS OpTaHHU3aIIH;

CTAHOBJICHHWE Yy oOOydJarommuxcsi oOmeld KyJabTypbl, (DYHKIIMOHAIBHOW TPaMOTHOCTH,
pa3BUTHE YMEHUIN OOBACHATH U OLIEHUBATH SIBICHUS OKPYXKAIOLIEro MUpa *KUBOW MPUPOIBI Ha
OCHOBaHWH 3HAHUU M OMBITA, MTOJYYCHHBIX PU U3yUYECHUU OUOJIOTHH;

dbopMupoBaHHe Yy OOYYAIOIIMXCS YMEHHH WILTIOCTPHPOBATh 3HAYCHUE OMOJIOTHYECKHX
3HAaHUW B TPAKTUYECKOW JAEATEIbHOCTH YEJIOBEKa, PA3BUTUU COBPEMEHHBIX MEIUIIMHCKUX
TEXHOJIOTHI ¥ arpoOUOTEXHOJIOTHIA;

BOCTIUTaHHE YOEKIEHHOCTH B BO3MOXXHOCTH TO3HAHHS YEIOBEKOM KHBOW MPHUPOJIEI,
HE00X0IUMOCTH OEpEeKHOTO OTHOIICHUS K HEeW, COOMIOIEHUS STHYECKUX HOPM TPU MPOBEICHUN
OMOJOTHYECKHUX UCCIIEIOBAHMI;

OCO3HAHHE LIEHHOCTH OMOJIOTMYECKUX 3HAHWM Il TOBBIIIEHHS] YPOBHS 3KOJOTHYECKOM
KYJIBTYPBI, ISl JOPMUPOBAHUS HAYYHOTO MUPOBO33PCHHUS,
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NpUMEHEHHE TPHOOPETEHHBIX 3HAHWH W YMEHUH B TIOBCEJHEBHOW J>KU3HU JUIS OLCHKH
MOCJIECTBUIM CBOEH JEATENILHOCTU IO OTHOIICHUIO K OKpYXaromed cpene, COOCTBEHHOMY
3I0pOBBI0, 0OOCHOBAHHE U COOIIOICHUE Mep MPOPUIAKTHKH 3a00JIeBaHHH.

B cucreme cpeanero oOmiero obpazoanusi «buosiorus», nzydyaemas Ha 6a30BOM ypOBHE,
SBIISICTCSL 00sI3aTENIbHBIM yYUEOHBIM TIPEJAMETOM, BXOISIIMM B COCTaB MPEIMETHOW OO0JIACTH
«EcTecTBeHHO-HAY4HBIE ITPEIMETHI.

s u3ydenus 6uonoruu Ha 6a30BOM YPOBHE CPEIHEr0 OOIIero 00pa3oBaHHs OTBOIUTCS
68 yacoB: B 10 kiacce — 34 gaca (1 gac B Henenio), B 11 kmacce — 34 gaca (1 gac B Henenio).



COJEP)KAHUE OBYYEHUA
10 KUIACC

Tema 1. buoJsiornsi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTMH C OOIIECTBEHHBIMU, TEXHHYECKUMU U IPYTHMH
€CTeCTBEHHBIMH HayKaMmu, (uiocoduel, STHKOH, 3CTETUKOH W mpaBoM. Posb Ouomoruu B
(dbopMHpPOBaHUK COBPEMEHHOW HAy4YHOH KapTHUHBI Mupa. CucTemMa OMOJOTUYECKUX HaAYK.

MeToap1 TO3HAHUS KUBOU MPHUPOABI (HAOII0IeHUE, SKCIIEPUMEHT, OMMCAaHUE, U3MEpPEHUE,
KJ1accuukanms, MOJETMPOBaHNUE, CTATUCTUYECKAst 00pabOTKa TaHHBIX ).

JdemoncTpanum:

[Hoptpersr: Y. Hapsun, I'. Menaens, H. K. Konbuos, . Yorcon u @. Kpuk.

Tabmuip! U cxembl: «MeToIbl TO3HAHUS KUBOW TTPUPOIIBIY.

JlaGopaTopHble U MpaKkTHYecKue padoThbi:

[Ipaktnueckass pabora Ne 1. «/crnonbp3oBaHWE pPa3NUYHBIX METONOB MpPHU H3yYCHUU
OMOJOTUYECKIX 0OBEKTOBY.

Tema 2. JKuBble cucTeMbl 1 X OPraHU3aI U,

JKuBbie cuctembl (OMOCHCTEMBI) KakK TMpeAMET u3ydeHUs Ouonoruu. OTiIudme >KUBBIX
CHUCTEM OT HEOPTaHUYECKOU MPUPOJIBI.

CpoiictBa OumocucteM M HX pa3HooOpazue. YPOBHM OpraHM3allUd OHOCHUCTEM:
MOJIEKYJISIPHBIMA,  KJIETOYHBIM,  TKAHEBbIA,  OpPraHW3MEHHBIM,  MOMYISLIUOHHO-BUIOBOM,
9KOCHUCTEMHBIN (OMOTEOIICHOTUYECKHH ), OMOChEPHBIA.

JdemoncTpanum:

Tabmuubl u cxembl: «OCHOBHBIE MPHU3HAKH JKU3HU», «YPOBHU OpraHU3alMH KUBOU
PUPOIBI».

O6opynoBanue: moaenb Mosekybl JTHK.

Tema 3. Xumuveckuii cOCTaB H CTPOCHHE KJIETKH.

XUMHYECKUU COCTaB KJIETKH. XUMHYECKUe 3JIEMEHTBHL: MAaKpO3JIEMEHTHI,
MUKpO3JIeMEeHThI. Bosia 1 MUHEpanbHbIE BEIIECTBA.

OYHKIMK BOJABl M MUHEPAJIbHBIX BemllecTB B kieTke. [loanepikaHue OCMOTHYECKOIO
Oananca.

benku. CoctaB u cTpoeHue 0eNKOB. AMHHOKHCIOTH — MOHOMEpHI OenkoB. HezameHuMbIe
U 3aMEHUMBIE AMHUHOKHUCIOTHI. AMHHOKHCIOTHBI COCTaB. YPOBHH CTPYKTYphI O€IKOBOM
MOJIEKYNbl (TIepBUYHAs, BTOPUYHAS, TPETHYHAs W 4YEeTBEpTUYHAs CTPYKTypa). XUMHUECKHE
cBoiicTBa OenkoB. bronoruveckue GpyHKIUNU OEIKOB.

®epMeHTHI — Ouonornueckue Karammsatopbl. CTpoeHHe (epMeHTa: aKTUBHBIA IIEHTD,
cyocrpatnas creuuduunocte.  Kodepmentsl. Buramunpl. Otnwums  GepMEeHTOB  OT
HEOPraHMYECKUX KaTaJIU3aTOPOB.

YrneBoapl: MOHOCaxapu bl (TIIOKO03a, pubo3a U 1e30Kcupud03a), qucaxapuibl (caxaposa,
JaKTO3a) W Mojucaxapuibl (Kpaxmal, TJIUKOTeH, Ieuitoio3a). buomormueckue QyHKIMH
yIJIEBOJIOB.

Jlunmuaer:  Tpurmunepuabl, Gochomunuabl, crepounbl. [ 'uapoguIbHO-THAPOGHOOHBIE
cBoiicTBa. buonorndeckue ¢yHkiuu aunuaoB. CpaBHEHUE YIIIEBOJOB, OCTKOB U JUMHUIOB KaK
HMCTOYHHUKOB YHEPTUU.



Hyxneunnoseie kucnotel: [JHK u PHK. Hykneornasl — MOHOMEPBI HYKJIEMHOBBIX KHCIIOT.
Crpoenne u ¢ynkuun JJHK. Crtpoenne m ¢ynkuun PHK. Bumst PHK. AT®: crpoenue u
byHKINN.

[utosorusi — Hayka o kjerke. KietouHas Tteopuss — mpuMep B3aMMOJACHCTBHUS HUIIEU U
(dakTOB B HAyYHOM MO3HAHUHU. MeTOo/1bl U3yUEHUS KIETKH.

Kretka kak menoctHas xwuBas cucreMa. OOIue MpU3HAKY KIETOK: 3aMKHYTasi Hapy>KHas
memOpana, mosiekynbl JIHK kak reneTuueckuii anmapar, cucteMa CHHTe3a Oelka.

Tumsl KIETOK: dJyKapuoTHyeckas U mpokapuotuieckas. OCOOEHHOCTH CTPOCHHUS
MpoKapruoTUUECKON KieTku. KieTounas crenka 6akrepuii. CTpoeHHE SyKapUOTHIECKOW KIICTKH.
OCHOBHBIE OTJIMYUS PACTUTEIILHOM, )KUBOTHOM U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpPHl KJIETOK — KJIETOYHAs CTEHKA, TIMKOKAIHKC, WX (DYHKIHH.
[Tnazmarnueckass memOpaHa, e€ cBoiicTBa W (GyHKmmu. l[luTormmasma w €€ OpraHouIb.
OnnomemOpannbie opranouibl kietku: JI1C, ammapart ['omsmku, mu3ocomsl. [lomyaBTOHOMHBIE
OpraHoOWbl KJIETKH: MHUTOXOHJAPUH, TutacTuiabl. [IpoucxokaeHue MUTOXOHAPUM U TUIACTH.
Buner mnactua. HememOpaHnHbie OpraHOUIBI KIIETKH: PUOOCOMBI, KIIE€TOYHBIH [IEHTp, [IEHTPHOJIH,
PECHUYKH, KI'yTUKU. OYHKIIMKA OpraHOWI0B KJIETKH. BriroueHus.

Snpo — perynaropHsiid 1eHTp KieTku. CTpoeHue sapa: saepHas 000JI04Ka, Kaproria3ma,
XPOMATHH, AJIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BELIECTB B KIIETKE.

JdemoncTpanum:

[Toptpetsi: A. JleBenryk, P. I'yk, T. llIBanu, M. llIneitnen, P. Bupxos, k. Yorcon, O.
Kpuxk, M. Yunkunc, P. ®panknun, K. M. bap.

Huarpammsl:  «PacnpenenceHue XUMHUYECKMX OJEMEHTOB B HEXHMBOM  IIPUPOIAE»,
«Pacnipenenenue XUMUYECKUX 3JIEMEHTOB B )KMBOU MTPUPOJIEN.

Tabmuel u cxembl: «llepuonuyeckass Tabauia XUMHYECKHX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIBI BOJbI», «bruocunTes Oenkay, «CTpoeHrne MolIeKyibl 6enka», «CTpoeHue GpepMeHTay,
«Hyxneunossle kucnotsl. JJHK», «Ctpoenne monexkynsl AT®», «CtpoeHne 3ykapuoTH4ECKON
KJIeTKH», «CTpOe€HHE MKUBOTHOW KIETKW», «CTpOEHHE pacTUTENbHOW KIETKW», «CTpoeHue
MPOKAPUOTUUECKOHN KIIETKN», «CTpOEHUE A/pa KIETKH», «Y TIIEBOABDY, «JIMIUIb.

ObopynoBaHue: CBETOBOW MMKpPOCKOI, 00OpyJOBaHUE Uil NPOBEACHHS HaOIIONCHUM,
U3MEpPEHU, YKCIIEPUMEHTOB, MUKPOIPENapaThl PACTUTENBHBIX, JKUBOTHBIX U OaKTepHAIbHBIX
KJIETOK.

JlaGopaTopHble U MpaKkTHYecKue padoThbl:

Jlaboparopuast pabotra Ne 1. «M3ydeHHe KaTaTUTHYECKON aKTHUBHOCTH (pepMeHTOB (Ha
MIpUMEpPE aMIJIa3bl UM KaTalasbl)y.

JlaGopatopnast padota Ne 2. «M3ydeHme CTpOEHHUS KJIETOK pACTCHUH, KUBOTHBIX H
OakTepuii Mol MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIpENapaTax U UX OMUCAHHEY.

Tema 4. /KuzHeaeATeIbHOCTh KJIETKH.

OOmeH BemiecTB, WM MeTa0OMU3M. AcCUMUIAIUS  (TUIACTUYECKU OOMEH) H
JTUCCUMMIIALINS (SHEPTETHYECKUH 0OMEH) — JIBE€ CTOPOHBI €IMHOTO MpoIiecca Mertadonuzma. Poib
3aKOHOB COXPAHEHHUS BEUIECTB U SHEPTUU B IOHUMaHUU MeTadoIn3Ma.

Tunblr oOMeHa BeriecTB: aBTOTPOGHBIA U rereporpodubiid. Ponb depmenToB B 0OMeHe
BEIIECTB U MPEBPAIICHUHN YHEPTUU B KIIETKE.

®dotocunre3. CBeroBas u TeMHOBas (a3el (orocuHTe3a. Peaknuu ¢doTocuHTE3A.
DddexkTuBHOCTL hoTOCHHTE3a. 3HAUCHUE (POTOCHHTE3A IS KU3HHU Ha 3emuie. Briusaue ycnoBuit
cpenbl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIIIEHHUS €r0 MPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTCHUH.
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XeMocuHTe3. XEMOCHHTE3UPYIOIUe OaKkTepuu. 3HAUYCHWE XEMOCHHTE3a I KU3HH Ha
3emue.

Ouepreruyecknii oOMeH B KjeTke. PacmieruieHume  BEIIECTB,  BBIICICHHE U
AKKyMYJINPOBAHME SHEPTUU B KJIETKe. DTalbl S3HepreTudeckoro oomena. ['nukonus. bpoxxenue u
ero Buapl. KucinopogHoe oOkucieHHE, WIM  KJIETOYHOE  JbIxaHue. OKHUCIUTENIbHOE
dochopmmuposanre. DPPEKTUBHOCTh SHEPTETUIESCKOTO OOMEHA.

Peakuuu wmarpuuHoro cuHrte3a. l'eHernueckas wunpopmanus u JHK. Peanmuzauwms
reHeTu4ecKoi mHpopmanuu B KiIeTKe. [ €eHeTHYeCKUi KOJ M €ro CBOWCTBA. TpaHCKPHUIIIIHS —
matpuuHblid cuaTe3 PHK. Tpancnsius — 6uocunTe3 Oenka. Dranbl TpaHcasnuu. KoaupoBanue
aMHHOKHUCIOT. Pons pubocom B OnocnHTe3e Oernka.

Hexnerounsle ¢opmbl ku3HM — BUpychl. HMcropus otkpeiTHs BupycoB (. W.
NBanoBckuii). OCOOEHHOCTH CTPOCHUSI M KU3HEHHOTO ITMKJIa BUpPYcoB. bakrepnodaru. bonesnn
pacTeHHii, )KUBOTHBIX U YeJIOBEKa, BhI3bIBa€Mble BUpycaMu. Bupyc nMMmyHonedunTa yenoBeka

(BUY) - Bo3Oymurtens CIIMJla. OOpaTHas TpaHCKpPHUILHMSA, peBepra3a M HHTErpasa.
[IpodunakTrka pacnpocTpaHeHUs: BUPYCHBIX 3a00J€BaHUH.
JdemoncTpanum:

IToptpetsi: H. K. Konbuos, /1. . UBanosckuii, K. A. Tumupszes.

Tabmumet  u cxembl: «Tumbl  muTaHus», «Mertabonusmy»,  «MHUTOXOHIPUSY,
«QHepreTrueckuii 0OMen», «Xmnoporacty, «Dotocunrtes», «Ctpoenune IHK», «Ctpoenue u
byHKIMOHUpOBaHWE TeHa», «CuHTe3 Oenka», «[eHernueckwii kom», «Bupycs,
«baktepuodarn», «Ctpoenne u ku3HeHHBIM 1wk Bupyca CIIM]/la, Oakrepuodaray,
«Pemmukanusa JJHK».

Ob6opynoBanue: monenu-anminkayuu «Yasoenue JJHK u tpanckpunims», «buocuntes
oenkay, «CTpoeHHUE KIETKU», MoJienb cTpykTypsl JTHK.

Tema 5. PazMHoKeHHEe M1 HHAMBUIYAJbHOE Pa3BUTHE OPTaHU3MOB.

KneTounslii 1uki, WM SKU3HEHHBIM LUK Kietku. MuHTepdaza m mwmros. Ilpormeccsl,
npoTekaromue B uHTEpdasze. Permnmukanus — peakuus marpuyHoro cuntesa [IHK. Crpoenue
XpoMocoM. XPOMOCOMHBIM Ha0Op — KapWOTHUIl. J[MIUIOWTHBIA W TArUIOWIHBIA XPOMOCOMHBIC
Habopbl. XpoMatuasl. LluTonoruueckue OCHOBBI Pa3MHOXKEHHUS U MHIMBUIYaJbHOTO PAa3BUTHUS
OpraHU3MOB.

Henenne wnerkn — muto3. Cramuum murtosa. [lpouecchl, mpoucxonsiive Ha pa3HBIX
CTaAUsAX MUTO3a. BUOIOrMYeCcKuii CMBICII MUTO3A.

[Tporpammupyemasi ru0esb KIETKH — arnomnTo3.

@opMBI  pa3MHOKCHHSI OpPraHM3MOB: Oecroioe W TMOoJIoBoe. Buabl  Oecronoro
Pa3MHOXXCHHUS: JIeJICHHE HAJIBO€, TTOYKOBAHUE OJHO- U MHOTOKJIETOYHBIX, CIIOPOOOpa3OBaHUE,
BEre€TaTUBHOE pa3MHOXKEHHE. VICKyCCTBEHHOE KIOHHpPOBAaHME OPraHU3MOB, €0 3HAYEHUE IS
CEJIEKLIHH.

[TonoBoe pa3MHOXKEHHUE, €T0 OTJIIMYHUS OT OECIIOIOTO.

Meiio3. Craguu meiosza. [lporeccel, nmpoucxomsume Ha cragusx Mmenosa. [loBenenue
xpomocoM B Meiio3e. Kpoccunrosep. buonoruueckuii CMbICI U 3HaYE€HHUE MEH03a.

["amerorenes — mporecc 00pa30BaHUs MOJIOBBIX KIETOK Yy KUBOTHBIX. [1o/10BBIE XKene3bl:
CEMECHHHUKU U sSUYHUKH. OOpa3oBaHHE W PAa3BUTHE TOJOBBIX KIETOK — ramer (CIepMaTo30U,
SIMIIEKJIeTKa) — crhepMaTtoreHe3 u oBoreHe3. (OCOOEHHOCTH CTPOCHHUS —SUIEKIETOK |
criepmaro3ongoB. OmnogorBopenue. [laprenorenes.

NunuBunyanpHOEe pa3BUTHE (OHTOTEHE3). OMOPHOHAIBHOE pa3BUTHE (IMOpHOTEHE3).
Oranbl 3MOPHOHATHHOTO PA3BUTHUSI Y IO3BOHOYHBIX JKUBOTHBIX: JAPOOJICHHE, TacTpyJSLus,
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opranorenes. [loctamOproHanbHOEe pa3BuTHE. THIBI MOCTAIMOPHOHAIBLHOTO PAa3BUTHS: MPSIMOE,
HenpsiMoe (TMYMHOYHOE). BnusiHue cpenpsl Ha pa3BUTHE OPraHU3MOB, (PAKTOPHI, CHOCOOHBIE
BBI3BIBATH BPOXKAEHHBIE YPOJCTBA.

Poct u pa3Butue pacteHuii. OHTOreHe3 IIBETKOBOI'O PACTEHUS: CTPOECHUE CEMEHH, CTaJuu
pa3BUTHA.

JdemoncTpanum:

Tabmuupl u cxembl: «@OpPMBI pa3MHOXKEHUS OPTaHU3MOBY, «/[BOItHOE OILIONOTBOpEHUE Y
IBETKOBBIX pacTeHui», «BereratuBHOE pa3sMHOXKEHHE pacTeHuil», «JleneHue KIeTKH
Oaktepuit»y, «CTpoeHHE TOJOBBIX KIETOK», «CTpOeHHE XPOMOCOMBI», «KIETOUHBIN MUK,
«Pemmukanus THK», «Muto3», «Meio3», «IIpsamoe n HenpsMoe pa3BUTHE», «l'aMeToreHes y
MJIEKOMUTAIOIINX U YesloBeKay, «OCHOBHBIE CTA/IUA OHTOTECHE3a.

O6opynoBaHue: MHKPOCKOI, MHUKpompenaparsl «CrepMaTo30HIbl MIIEKOMUTAIOLIET0»,
«Sineknerka miekonuTaromero», «KapuokuHe3 B KJIETKax KOpEIIKa JyKa», MarHUTHas
Moieb-anrukanus «/lenenue knetkny», moaens JJHK, Moxens meTadazHoit XpOMOCOMBI.

JlabopaTopHble U NpaKkTHYeCcKHe padoThI:

JlaGopaTtopnas pabora Ne 3. «HabmroneHne MuTO3a B KJIETKaX KOHYMKA KOpEIIKa JIyKa Ha
TFOTOBBIX MUKPOIPENapaTax.

Jlaboparopnass pabotra Ne 4. «V3yueHue CTPOEHHUS IOJIOBBIX KIETOK HA TOTOBBIX
MUKpOIIpenaparaxy.

Tema 6. HaciiencTBEHHOCTh M H3MEHYMBOCTH OPTaHU3MOB.

IIpenmMer u 3amaum reHeTUKU. Mcropus pa3BUTHUS TEHETUKH. Poiib LHUTOJNOTMH U
SMOPHOJIOTUY B CTAHOBJICHUH T'€HETUKHU. BKIIaq pOCCUUCKUX U 3apyOeKHBIX YUEHBIX B Pa3BUTHE
TeHETHUKU. MeTonbl TEeHETUKH (THOPHIOJIOTMYECKUH, I[MTOTCHETUYECKUH, MOJICKYISIPHO-
reHeTnyeckuit). OCHOBHbIE TeHETUYECKUE MOHATHS. [ 'eHeTnyeckasi CHMBOJIMKA, UCTIOJb3yeMasl B
CXEMax CKpEIIMBaHUH.

3aKOHOMEPHOCTH  HAacle[OBaHUs  MPU3HAKOB, ycTaHoBileHHble [. Mennenem.
MoHorubpuaHoe ckpelmuBaHue. 3aKoH eInH0-00pa3ust rTHOPHUIOB MepBOro NokoieHus. [Ipasuio
JIOMAHUPOBAHUA. 3aKOH paclleruieHus npu3HakoB. ['mmore3a uyucToThl ramer. l[lomHoe wu
HEIOJIHOE JOMUHUPOBAHHUE.

JluruOpunHoe CKpeniuBaHWE. 3aKOH HE3aBHUCHMOTO  HACIEAOBAaHUS  MPH3HAKOB.
[{uToreHeTn4eckre OCHOBBI UTHOPUIHOTO CKpEIIMBAHHS. AHAIU3UPYIONIEE CKpEIIMBAHHUE.
Hcnonp30BaHre aHAIM3UPYIOIIETO CKPEIIMBAHUS JIJIS ONIpEIeTICHHs TE€HOTUIIa OCOOH.

CueruieHHOe HacnefoBaHue Tpu3HakoB. PaGora T. Moprana 1o CICTUICHHOMY
HacJe10BaHuI0 TeHoB. HapylieHue clienieHus TeHOB B pe3yJIbTaTe KPOCCUHTOBEpa.

XpOMOCOMHAs TEOPHS HACIEACTBEHHOCTHU. [ eHeTUUeCKre KapThl.

I'enernka mosia. XpoMOCOMHOE OINpEEICHHUE M0Ja. AYTOCOMBI U MOJOBBIE XPOMOCOMBI.
['omorameTHele M rereporaMeTHble opraHu3Mbl. HacimenoBaHue NpPU3HAKOB, CLEIJIEHHBIX C
MOJIOM.

N3menunBocTh. Buibl M13MEHUMBOCTH: HEHACIIEICTBEHHAs U HacleACTBeHHas1. Poib cpenbl
B HEHACJIEJICTBEHHOW HW3MEHYMBOCTU. XAapaKTepUCTHKAa MOIU(PUKALMOHHOW H3MEHYMBOCTH.
Bapuanuonsslii psig u BapuandoHHas kpuBas. Hopma peakuun npuszHaka. KojqnuecTBeHHbIE U
KaueCTBEHHBIC TPU3HAKU U X HOopMa peaknuu. CBoHCTBAa MOAUPUKANIMOHHONW N3MEHYMBOCTH.

HacnencrenHasi, iy TeHOTHUIHYECKAst, U3MEHUYMBOCTh. KOMOMHATHBHAS H3MEHYUBOCTb.
Meiio3 W T1OJOBOM TPOIECC — OCHOBAa KOMOWHATHBHOW WM3MEHUYMBOCTH. MyTarmoHHas
u3MeHuuBOCTh. Kiaccudukanuss myranuid: reHHble, XpOMOCOMHBIE, I'eHOMHbIe. YacToTa u



NPUYHHBI MyTaluid. MyTtareHHbie (akTOphl. 3aKOH TOMOJIOTHYECKUX PSIOB B HACIIEICTBEHHOU
n3menunBoctu H. . BaBuiosa.

Buesinepnas HaclieICTBEHHOCTh U U3MEHYUBOCTD.

I'enetuka uyenoseka. Kapumorun denoBeka. OCHOBHBIE METOJbl TE€HETHKU YeEJIOBEKa:
TE€HEATOTUYCCKUM, OJIM3HEIOBBIM, IUTOTCHETHYECCKUH, OHOXUMUYECKUM, MOJICKYJSIPHO-
reHetudyeckuii. CoBpeMEHHOE OIpeAelieHHEe TEeHOTUIA: MOJHOTEHOMHOE CEKBEHUPOBAHME,
TeHOTUIIUPOBaHKEe, B ToM uucie ¢ momomipio [1I[P-ananusa. HacnencTBeHHble 3a0oneBaHus
yelloBeKa: TIeHHble Ooyie3HH, OO0JIe3HM C  HAClEACTBEHHONW IPelpacrnooKEeHHOCTHIO,
XpoMocoMHbIe ©Oone3Hu. ComaTuueckue U TeHepaTuBHble MyTanuu. CTBOJOBBIE KIIETKH.
[IpuHIMMIBL 3M10pOBOTO 00pa3a KU3HU, AUATHOCTUKH, MPOPHUIAKTHKN U JICUYCHHUS TeHETUIECKUX
Oone3Hell. MeaMKO-TeHETUYeCKOe KOHCYJIbTHPOBAaHUE. 3HAYCHHWE MEAMIIMHCKOM TEHETHKH B
MPEOTBPALICHUH U JICUEHUU TeHeTHYEeCKUX 3a00JIeBaHU YeTIOBeKa.

JdemoncTpanum:

Ioptpetsi: I'. Mengpens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B. Tumodees-
Pecosckuii, H. Y. BaBuios.

Tabmuipl 1 cxeMbl: «MOHOTHOPUIHOE CKPEUIMBAaHUE U €ro LUTOT€HETHYECKas OCHOBAY,
«3aKOH pacUICIUIEHUSI M €ro IUTOTCHETHYECKasT OCHOBa», <«3aKOH YHUCTOTBI TIaMeT»,
«durunOpunnoe ckpeumBanuey, «l{uTomornyeckue OCHOBBI IAUTHOPHUIHOTO CKPEIIMBAHUS,
«Mero3», «B3anmMoneicTBUE allIeNIbHBIX T'€HOBY, «l'€eHeThuecKkne KapThl PaCTEHUM, )KUBOTHBIX
u 4yenmoBekay, «['eHetuka monay, «3aKOHOMEPHOCTH HACIEIOBAaHUS, CIEIUIEHHOTO C IOJIOM»,
«KapuoTunsl uyenoBeka M IKUBOTHBIX», «Bumpl wusMeHunBoctu», «MoauduxkanmoHHas
U3MEHUYUBOCTH», «HacnenoBanue pesyc-dakropan, «['eHeTHKa Tpynm KpoBu», «MyTallioHHAs
U3MEHYHBOCTbY.

Ob6opynoBanue: Monenu-anmiukanuu «MoHoruOpuaHoe ckpemmuBanue», «HemnomaHoe
JOMHUHHUpOBaHHE», «/lurnbpuanoe ckpemuBanue», «llepekpéct XpomMocom», MHKPOCKOI H
Mukpomnpenapar «JIpo3oduna» (Hopma, myranuu GopMbl KPbUIbEB U OKPACKU Tena), repdapuid
«I"opox moceBHOW».

JlaGopaTopHble U NpaKkTHYecKue padoThbl:

JlabopaTtopnast pabora Ne 5. «M3yueHue pe3ynbTaTOB MOHOTHOPHUIHOTO M JUTUOPHUIHOTO
CKpEIIUBAaHUS Y IPO30(HIIBI HA TOTOBBIX MHKPOIPEIIapaTax.

JlaGoparopHast pabota Ne 6. «/3yyeHne MOIUPHUKAIIMOHHON U3MEHYHBOCTH, TOCTPOCHHE
BAPUAIIMOHHOTO PAJIa U BApUAIMOHHOU KPUBOI.

JlaGopatopnass pabora No 7. «AHamu3 wMyTanmwii y Apo30riibl Ha TOTOBBIX
MUKpOIIpenaparax.

[MpakTudeckas padora Ne 2. «CocTaBlieHHE U aHATTU3 POJIOCIOBHBIX YEIOBEKAY.

Tema 7. Cesexkuust opranuzmMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenexkuusi KaKk HayKa U Mpouecc. 3apoKICHHUE CENIEKINU U ToMecTukamus. Yuenue H. M.
BaBuioBa o meHTpax NPOMCXOXKIEHUS W MHOrooOpasusi KyJIbTypHBIX pacTeHHid. LleHTps
MPOUCXO0KICHHS TOMAITHUX KUBOTHBIX. COpT, MOPO/AA, LITAMM.

CoBpeMeHHBIE METObI CENEKIIMU. MacCOBBI M WHAWBUAYATbHBI OTOOPHI B CEJICKITUU
pactenuii U KUBOTHBIX. O1leHKa 3KcTepbepa. bin3kopoacTBEHHOE CKpelIMBaHUE — UHOPUIAMHT.
Uucras nuHUsA. CKpelMBaHWE YUCTBIX JHHUNA. [erepo3uc, wuim ruOpuaHas Cuia.
Heponcteennoe ckpemmBanue — ayrOpuauHr. OtnanéHHas ruOpuamsanmuss U e€  yClexw.
NckyccTBEeHHBI MyTareHe3 M IMOJYYEHHUE MOJUIUIONOB. JlOCTHXKEHUS CENEeKIMU PacTeHUH,
JKUBOTHBIX 1 MUKPOOPTaHU3MOB.



buotexHosoruss Kak oTpacib MNPOU3BOJACTBA. ['€HHAs HMHXKEHEpHUs. OTalbl CO3IAHUS
pexombunantHoi JIHK u Tpancrenneix opranu3moB. Kierounass umxenepus. Kietounble
KyJIbTypbl. MUKPOKJIOHANIbHOE pa3MHOKEeHHE pacTeHuil. KilonnpoBaHue BbICOKONPOAYKTHBHBIX
CEIbCKOXO03SHMCTBEHHBIX OPraHU3MOB. OKOJOTHYECKHE M JTHYecKue mnpobiembl. MO -
FeHEeTUYECKH MOIU(DUIIMPOBAHHBIE OPTaHU3MBI.

JleMoHCTpauu:

[Moptpetsr: H. Y. BaBuinos, U. B. Muuypun, I'. 1. Kapneuenko, M. @. l1BaHoB.

Tabmupel u cxembl: kapra «LeHTpbl HpPOMCXOXKIEHUS M MHOrooOpasusi KyJbTYpPHBIX
pactenuit», «llopoabl TOMAIIHUX KUBOTHBIX», «CopTa KyJIbTYpPHBIX pacTeHU», «OTnanéHHas
rubpuam3amusy, «Paborer akagemmka M. @. VBanoBay, «[lomummonaus», «OOBEKTHI
ounorexHonoruny, «Knerounsle KylabTYpbl U KJIOHUpOBaHUE», «KOHCTpyupoBaHHWE U MEPEHOC
TE€HOB, XPOMOCOM).

O6opynoBaHue: MYJSKU IJI0JI0B U KOPHEIUIOAOB JUKUX (OPM U KYJIbTYPHBIX COPTOB
pactenuii, repoapuii «CenbcKOX03sUCTBEHHBIC PACTEHUS.

JlabopaTopHble U NpaKkTHYecKHe padoThI:

Okckypeusi «OCHOBHBIE METOJABI U JIOCTHIKEHHUS CENEKLUU pPAacTeHUIl M KUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIUIO, TUIEMEHHYIO (pepMy, COPTOMCIBITATENbHBIM y4acTOK, B TEIUIMYHOE
X035UCTBO, TA00PATOPHUIO arpOYHUBEPCUTETA WIIM HAYYHOTO IIEHTPA)».

11 KUIIACC

Tema 1. IBoONMOHHAA 0HOJIOTHS.

[Ipennocelaky BO3HUKHOBEHMSI IBOJIIOLMOHHONW TEOPUM. OBOJIIOLIMOHHAs TEOpus U €€
MecTO B OMOJI0rHH. BinsHue 3BOMIOIIMOHHON TEOPUH HA pa3BUTHE OMOJIOTHH U IPYTHX HAYK.

CeunerenscrBa dBomonuu. [lameoHTonornyeckue: MOCIEAOBATEIBHOCTD IOSBICHUS
BUJIOB B MAJICOHTOJOIMUYECKON JIETONUCH, NepexoaHble GpopMbl. buoreorpapuyeckne: cxoncTBo
U paznuuue GayH u GIop MaTEepUKOB U OCTPOBOB.

OMOpPHOTIOTHYECKUE: CXOJICTBA M Ppa3iMyusi 3MOPHOHOB pa3HBIX BHJOB ITO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTMYHBIC, aAHAJOTWYHBIC, PYINMEHTapHbIE OpPraHbl,
aTaBU3Mbl. MOJIEKYIAPHO-OMOXUMHUYECKHE: CXOACTBO MEXAHW3MOB HACIEACTBEHHOCTH H
OCHOBHBIX METa0OJIMYECKUX MyTEH Y BCEX OPTaHU3MOB.

OpomtonmonHas teopust Y. JlapBuna. Ilpennocbulku BO3HUKHOBEHHUS JapBHHH3MA.
JIBIOKyIIME CHMJIBI  3BOJIIOLMU BUAOB 10 JlapBuHy (M30BITOYHOE pa3sMHOXKEHHE IpH
OTPaHUYEHHOCTH PECYpCOB, HeONpelenéHHas H3MEHYMBOCTb, OOppOa 3a CylIeCTBOBaHMHE,
€CTECTBEHHBIN 0TOOD).

Cunternyeckas Teopust 3Bosonuu (CTI) u e€ OCHOBHBIE OJIOKEHHUS.

Muxkpossomronus. [Tomynsanus kak eqMHULA BUIA U 3BOJIIOLUH.

JBwxkymme cuiabl ((pakTOphl) SBOJIONHMH BHJIOB B MpUpojae. MyTallMOHHBIN TpoIecC U
KOMOWHATUBHAs HM3MEHYUBOCTh. [lomynsimoHHbIe BOJHBI M JApeiid reHoB. W3omauus wu
MUTpanus.

EcrecTBenHbIii oTOOp — Hamparisitouuii (aktop sBomonnn. DopmMbBI €CTECTBEHHOTO
otbopa.

[IpucnocobaeHHOCTh OPraHU3MOB KaK pe3ynbTaT 3Boouuu. [Ipumepsl nmpucnocodaeHuit
y Opranu3MoB. ApoMop(h 036l U UAN0-aAATITALHH.

Bun wu BumoobOpaszoBanme. Kputepum Buma. OcHoOBHbIe (GOpMBI BHUI000pa30BAHMS:
reorpapuueckoe, 3K0JI0rHuecKoe.
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MakposBomonus. @opMbl 3BOMIONUU: (uUIeTHYECKas, TUBEPreHTHAas, KOHBEpreHTHasl,
napaiensHas. HeoGpatumocTs 3Bomonuy.

[IpoucxoxaeHue  OT  HECNEUHAIU3UPOBAHHBIX  MPEAKOB. [Iporpeccupyromas
crenuanu3anys. AJanTuBHas paaualus.
JdemoncTpanum:

Hoprpersr: K. JIunnen, K. b. Jlamapk, Y. Jdapsun, B. O. KoBanesckuii, K. M. bap, O.
I'exkens, @. Mroep, A. H. CeBepuios.

Tabmumpl u cxembl: «Pa3BuTHe oOpraHuyeckoro Mupa Ha 3emie», «3apoJabIITn
MO3BOHOYHBIX JKUBOTHBIX», «ApxeonTepukc», «PopMbl OOprOBI 3a CYIIECTBOBaHHUEY,
«EctectBenHblii  0TOOp», «MHOrooOpasue COpPTOB pacTeHuil», «MHoroobpasue mopoa
YKUBOTHBIX, «[Tonmynsumy, «MyTanuoHHas U3MEHYUBOCTHY, «ApoMopdo3bI»,
«Mmmoananranun», «OOmas aereHepanus», «/[Bmwkymmue cuibl 3Bomtonuny, «Kaprta-cxema
Mmapmpyta myremectBus Y. JlapsuHay, «bopbba 3a cymectBoBanuey, «lIpucmocobieHHOCT
OpranusMoBy, «l eorpaduueckoe Bu1000pazoBaHme», « IKOJIOTHIECKOE BUI000pA30BAHUE.

O6opynoBaHue: KOJJIEKIUS HACEKOMBIX C Pa3IMYHBIMU TUTIAMH OKPACKH, HA0OpP TUIOZO0B U
ceMsiH, Kosutekuus «[IpumMepsl 3alUTHBIX TPUCTIOCOOIEHUN Y KUBOTHBIX», MOJIeNb «OCHOBHbBIE
HaIpaBJIEHUS IBOJIOLUNY», 00bEMHAs MoJelb «CTpOEHHE TOJIOBHOIO MO3Ta TO3BOHOYHBIX».

buoreorpaduueckass kapra Mupa, KoJuleKiusi «DOpMBI COXPAaHHOCTH HCKOMAEMbBIX
JKUBOTHBIX U PACTCHMI», MOJenb amunkanus «llepexkpéct XpoMocom», BIIayKHBIE IIpernapaTsl
«Pa3Butue Hacekomoro», «Pa3BuTme mArymku», Mukpompenapar «Jlpozoduna» (HOpMa,
MyTaruu GOpMbI KPUTHEB U OKPACKH Tea).

JlabopaTopHble U NpakTHYecKHe padoThI:

JlaGopatopHas padota Ne 1. «CpaBHeHuUE BUIOB 110 MOP(HOIOTHIECKOMY KPUTEPHION.

JlaGopatopnast pab6ora Ne 2. «OmnmcaHue TPUCITOCOOJICHHOCTH OpraHu3Ma u eé
OTHOCHUTEIIBHOTO XapaKTePa».

Tema 2. Bo3HUKHOBeHHe M pa3BUTHE )KHU3HU Ha 3emJie.

JoHayuyHble MpeACTaBICHUS O 3apOXKIEHUU XU3HU. HayuHble TMnoTe3bl BOZHUKHOBEHUS
JKU3HU Ha 3emJyie: abuoreHe3 W IMaHCHepMus. XUMHYECKas HBONIONUA. AOHOTCHHBI CHUHTE3
OpPraHWYECKUX  BEIIECTB W3  HEOPraHWYECKUX. OKCIEPUMEHTAIIBHOE  MOATBEPKICHUE
XUMHUYECKOW 3BoroIMU. HadanpHble Tanel Ouonorunueckoit sBomoonmn. ['unoresa PHK-Mupa.
dopmupoBaHrue MEMOPAHHBIX CTPYKTYp M BO3HUKHOBEHUE MPOTOKIETKU. [IepBhie KIETKU U HX
3BoItoLHsL. POPMUPOBAHNE OCHOBHBIX IPYIII )KUBBIX OPraHU3MOB.

PazButne xu3HM Ha 3emsie 1o Hpam W nepuoaam. Karapxed. Apxeickas u
npoTtepo3oiickas Jpbl. Ilameo3oiickas 3pa u e€ mNepUOIbl: KEMOPHICKUH, OpPIOBUKCKHIA,
CUJIypUNCKUH, I€BOHCKUH, KAMEHHOYT OJIbHBIN, IEPMCKU.

Me3zo3olickas 3pa u €€ nepruoibl: TPUACOBBIN, IOPCKUA, MEJIOBOM.

Kaiino3zoiickast 3pa 1 €€ nepro/ibl: MajJleOreHOBbIM, HEOr€HOBBIN, aHTPOIIOT€HOBBIH.

XapakTepucTuka KJIMMara U TeoJIOTMYEeCKUuX mpoueccoB. OCHOBHBIE 3Tambl 3BOIIOLUU
pPaCTUTENBFHOTO M KUBOTHOTO Mupa. ApomMopdo3bl y pacTeHHd W KUBOTHBIX. l[losiBieHwue,
pacuBeT U BBIMUPAHUE IPYIIT KUBBIX OPraHU3MOB.

Cucrema OpraHM4ecKOro MHMpa Kak oTpa)keHue 3BONoUNNA. OCHOBHBIE CUCTEMATHYECKHE
CPYIIIIbI OPTraHU3MOB.

OBOJIIOIMSL  4YeJloBeKa. AHTpONOJOrus Kak Hayka. Pa3Buthe mpeacTtaBieHHil o
MIPOUCXO0KICHUH YesloBeKa. MeToibl n3yueHus antponorenesa. CxoAcTBa U pa3nyus 4eloBeKa
1 KUBOTHBIX. CHCTEMAaTHUYECKOE MTOJIOKEHUE YEIIOBEKA.
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Jewxkymme cuinbl  (pakTtopsl) aHTpororenesa. HacnencTBeHHass HW3MEHUMBOCTH U
eCTecTBeHHBIN 0TOOpP. OOLIECTBEHHBIN 00pa3 )KU3HU, U3TOTOBJICHHE OPYIUN TPy/a, MBIIUICHHE,
peub.

OCHOBHBIE CTaJMM U BETBU 3BOJIIOIMM YEJIOBEKA: ABCTPAJOMUTEKH, YETOBEK yMENbIH,
UYenoexk npsmoxonsdmmii, YenoBek HeaHaepTainbckuid, YenoBek pasymubiii. Haxonku
MCKOMIAeMBIX OCTATKOB, BPEMsI CYIIECTBOBAHUS, 00JIACTh PACHpPOCTPAHEHHUs, 00BEM TOJIOBHOTO
Mo3ra, 00pa3 )KU3HHU, OPYAHSL.

Yenoseueckne packl. OCHOBHBIC OONBIIHME pachl: €BPOICOUIHAs (€Bpas3wiicKas), HETPO-
aBcTpajionsiHass  (dPKBaTOpUalbHAsi), MOHTOJOMIHAs  (a3MaTCKO-aMepHKaHCKas).  YUepTsl
MPHUCTIOCOOJICHHOCTH TPEICTaBUTENICH YEeNOBEYECKMX pac K YCIOBUSM CYIIECTBOBAHUA.
EnuncTBo uenoBeveckux pac. Kpuruka pacuzma.

JdemoncTpanum:

[Toptpetsi: @. Penu, JI. ITactep, A. U. Onapun, C. Munnep, I'. FOpu, Y. lapBuH.

Tabmunet u cxembl: «Bo3nukHoBeHue COIHEYHON CUCTEMbI», «Pa3BUTHE OpPraHUYECKOTrO
mupa», «PacturenpHas KieTka», <«OKuBoTHas kietka», «[IpokapuoTudeckas KIETKa»,
«CoBpeMeHHasi CUCTeMa OpPraHUYecKoro mupay», «CpaBHEHHE aHATOMHUYECKUX YEPT CTPOCHUS
YyelloBeKa M UYeIOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa IMaJICOHTOJIOTMYECKUX HaXOJOK
IIPEIKOB COBPEMEHHOIO 4elloBeKay», «/lpeBHenmne monu», «/IpesHue moau», «llepsbie
COBpPEMEHHBIE JII0IN», «UelloBeuecKe pachi.

O6GopynoBanue: wmysku  «lIpoucxoxaeHue yenoBeka» (OIOCTBI  aBCTPAJIOMHUTEKA,
MUTEKAaHTPOIa, HeaHAepTalblla, KPOMaHbOHIIA), CIENKU WM U300paKeHHs] KaMEHHBIX OpyIuit
NEepBOOBITHOTO YeNoBeKa (KaMHH-4ONIepsl, pyOuia, ckpebia), reoXpoHoJIoruyeckas tabiauia,
KoJUIeKIUs «DOpMbI COXPaHHOCTH UCKOMAEMBIX KUBOTHBIX U PACTCHUII.

JlaGopaTopHble U NpaKkTHYecKue padoThbl:

[TpakTtnueckas padora Ne 1. «/3ydeHue ucKkomaeMbIX OCTATKOB PacCTCHUH M KMBOTHBIX B
KOJUICKILIUSAX».

DKCKypcusi «IBOJNIOIUS OPraHUYecKoro Mupa Ha 3emiie» (B €CTECTBEHHO-HAYUYHBIA WIIH
KpaeBeIUECKUI MY3€il).

Tema 3. Opranusmbl 4 OKpPY KalOLIasi cpejaa.

OKOJIOTHSl KakK Hayka. 3aJaud W pas3fielibl  3KOJIOTMU. MeToabsl HKOJIOTHYECKUX
UCCJIEOBAHUM. DKOJIOTNYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpeapl ~ oOuTaHMS  OpPraHM3MOB:  BOJHAs,  HA3eMHO-BO3IylIHas, I[OYBEHHas,
BHYTPHUOpPraHU3MEHHasl.

Okonoruyeckune (axkrtopsl. Kimaccudukamnust skonoruyeckux (GakTopoB: abHOTHUYECKHE,
OMOTHUYECKUE B aHTPOIOTeHHBIC. J[elicTBHE IKOIOTHUECKUX (PaKTOPOB HA OPTraHU3MBI.

AbGuotnueckue  (QakTopel:  CBET, TEMIlepaTrypa, BJIKHOCTb. DOTONEPUOAU3M.
[TpucniocoOneHust OpraHu3MoB K JAeCTBHIO a0NOTHYECKUX (aKkTOpoB. buosornyeckue puTMsl.

buotnueckne  ¢akrtopbl. Bumpl OMOTHYECKHMX  B3aUMOJCWCTBUN:  KOHKYPCHIIHS,
XUIIHAYECTBO, CUMOMO03 U ero ¢opMebl. [lapazutusm, koomnepanus, MyTyain3M, KOMMEHCATU3M
(KBapTUPaAHCTBO, HAXJEOHUYECTBO). AMEHCANW3M, HEHUTpaiM3M. 3HauyeHHE OMOTHUYECKHX
B3aMMOJICHCTBHII JIJIs CYIIECTBOBAHUSI OPIraHU3MOB B IPUPOIHBIX COOOIIECTBAX.

DKOJIOTUYECKUE XapaKTEPUCTUKU monyasiuuu. OCHOBHBIE TOKAa3aTeld MOMYJISIUU:
YUCJIEHHOCTh, IUIOTHOCTh, POXAAEMOCTb, CMEPTHOCTb, MPUPOCT, MuTpauusd. JuHamuka
YUCIIEHHOCTHU MOMYJISILIUY U €€ PeryJsiusl.

JdemoncTpanum:

[optpetsi: A. 'ymbonbar, K. @. Pynse, O. I'ekkens.
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Tabmumpl u cxemsl: kapta «I[Ipupogubie 3081 3eMuny, «Cpeasl 0OUTaHUS OPraHU3MOBY,
«Dotomnepuoguszmy», «l[lomynsamun»y, «3aKOHOMEPHOCTH pOCTa YHUCICHHOCTH TMOMYJISIUN
uHy30pun-Typenbkn», «lIumespie nenmy.

JlaGopaTopHble U NpaKkTHYecKue padoThbl:

JlaGopaTtopHnas pa6ota Ne 3. «Mopdomornueckre 0COOEHHOCTH PACTCHUI U3 pa3HBIX MECT
o0UTaHUSD.

JlaGopatopHas pabota Ne 4. «BiusiHUEe CBeTa Ha POCT M Pa3BUTHE YEPEHKOB KOJIEYCay.

[TpakTrueckas padota Ne 2. «[Toacuér MIOTHOCTH MOMYJISAIUA Pa3HBIX BUOB PACTCHUIN.

Tema 4. Coo0mecTBa U 3KOJIOTHYECKHE CHCTEMBbI.

CoobmectBo  opranuzmMoB —  OuoneHo3. CTpykTypsl  OuoleHO3a:  BHJOBasd,
pOCTpaHCTBEHHas, Tpouueckas (mumieBas). Bunsl-nomuHanTel. CBs3M B OHOIIEHO3E.

DKOJIOTHYEeCKHEe CcUCTeMbl (dKocucTeMbl). [loHsITHE 00 SKOCHCTeMEe W OMOTEOIEeHO3E.
OYHKIMOHATIbHBIE KOMIIOHEHTBl AKOCHCTEMBI: TPOAYIEHTHI, KOHCYMEHTBHI, pEAYLEHTHI.
KpyroBopoT BemecTB M HOTOK SHEPrMM B 3KocucTeMe. Tpoduueckue (MHILEBBIE) YPOBHH
skocuctembl. [lumeBbie menu u cetu. OCHOBHBIE TIIOKa3aTeNd 3KOCUCTEMBI: OMomacca,
OPOAYKIMs. OKOJOTHYECKHE NHUpAMUAbL: MPOAYKIUHU, YUCICHHOCTH, Ouomaccel. (CBoMCTBa
9KOCUCTEM: YCTOMYMBOCTb, CAMOpEryIsiius, pazputue. Cykueccus.

[Ipupoansle 3KOCHCTEMBI. DKOCHCTEMBI 03€p M pEK. OKOCHCTEMa XBOWHOIO WM
HIMPOKOJIUCTBEHHOTO JIECa.

AHTpPOTIOTEHHBIE IKOCUCTEMBI. ATPOIKOCHUCTEMBI. ¥YpOOIKOocHCTeMBl. buonornueckoe u
X03SCTBEHHOE 3HaYEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

Buopaznoobpasue kak (akrop ycroitunBoctu 3kocucteM. CoxpaHeHHE OMOJIOTHYECKOTO
pa3HooOpa3us Ha 3emiie.

VYuenne B. U. Bepuanckoro o 6mocdepe. I'panuipl, coctaB u CTpyKTypa Ouochepsl.
KuBoe BemectBo u ero (ynkmuu. OcobeHHocTn Ouochepsl Kak Tia00aTbHONH SKOCHCTEMEI.
JlnHamudeckoe paBHOBECHE M 0OpaTHas CBsI3b B Onocdepe.

KpyroBopoTsl BemecTB W OHOr€OXMMHYECKHE IUKIBI 3JIEMEHTOB (YIiepona, a3oTa).
3oHanbHOCTH OMochepsl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBo B Onochepe 3emin. AHTpONIOTeHHBIC W3MeHeHus B onocdepe. [mobanpHbIC
HKOJIOTHYECKUE MPOOIIEMBI.

CocymecTBoBaHue IpUposl U yenoBeuecTBa. CoxpaHeHne OMOpa3HOOOpa3Hst KaKk OCHOBA
ycroiunBocTu 6uocdepsl. OCHOBA pallMOHAIBHOTO YIPaBICHUs MPUPOJHBIMU peCypcaMu U UX
UCIoJIb30BaHue. JlocTukeHus: OMOIOTHH U OXpaHa MPUPOIbI.

JdemoncTpanum:

[Toptpetsr: A. JIxx. Tencnu, B. H. Cykaués, B. UI. Bepnanckuii.

Tabmuupl u cxemsl: «IlumeBbie nienuy, «buoreHo3: coctaB u cTpykrypay, «lIpupomHbie
coobmectBa», «llenmu mnurtanus», «Okonoruueckas nupamuna», «buochepa u uenoBex»,
«DKOCUCTEMa IIUPOKOIUCTBEHHOIO Jiecay, «IKOCHCTEMa XBOWHOro Jeca», «buorenos
BOoloéMay, «ArpoueHo3», «lIpuMepHble aHTPOINIOT€HHBIE BO3JAEHCTBUS Ha IPUPOLYY,
«BaxkHelmme MCTOYHMKU 3arpsi3HEHUs] BO3/lyXa W TPYHTOBBIX BoA», «llouBa — BaxHewumas
cocTapisitonas ouocdepnn», «DakTophl Aerpaganuu mousy, «IlapaukoBeril A3¢dhexT, «DakTops
PaZnoaKTUBHOTO 3arpsi3HeHus Onocgepbl», «Obmas ctpykrypa 6uocdeps», «PacnpoctpaneHue
XKHU3HH B Onocdepe», «O30HOBBIN 3KkpaH Omocheps», «KpyroBopor yriepomga B O6uocheper,
«KpyroBopot a3ora B mpupoe».

O6opynoBaHue: MOIEIb-aIIIIINKALHS «Tunuunsie OHOILICHO3BI», repOapuit
«PacturenpHbple  coobmiecTBa», Kowiekuuu — «buoneHo3», «Bpemurenw — BaKHEHIIHX
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CEJIbCKOXO3SMCTBEHHBIX KYJIBTYp», TIepOapuu M KOJUIEKIMM pAacTeHUHd U  KHUBOTHBIX,
IPUHAUIEKAIINE K Pa3HbIM SKOJIOIMYECKUM rpynnam ogHoro suaa, Kpachas kaura Poccuiickoit
Deneparun, N300pakeHUs] OXPaHIEMbIX BUI0B PACTEHUH U KUBOTHBIX.
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I[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHHUA ITPOIT'PAMMBI 110 BHOJIOI'MHW HA
BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O ObPA30OBAHUIA

Cormacao ®I'OC COQO, ycraHaBimuBarOTCs TpeOOBaHUS K peE3yJlbTaTaM OCBOCHHS
00y4aroIUMHUCs TPOrpaMM CPeHEro o0IIero 00pa3oBaHus: JMUYHOCTHBIM, METANIPEIMETHBIM U
MPECAMCTHBIM.

JIMYHOCTHBIE PE3YJIBTATbBI

B cTpyKkType IMYHOCTHBIX pPe3yNbTaTOB OCBOCHHMS Ipeamera «bHOMOTHs» BBIIEICHBI
CIIEAYIOIIME COCTAaBIIAIONIME: OCO3HAHWE OOYYaIOUIMMHCA  POCCHHMCKON  Ipa)KIaHCKOM
UJICHTUYHOCTH — TOTOBHOCTHM K CaMOpa3BUTHIO, CAMOCTOSTEIBHOCTH M CaMOOIPEACICHHUIO,
HaJIMYUe MOTHBAIMM K OOY4YeHHIO OHMOJIOTHHM, IIeJICHANPABICHHOE pa3BUTHE BHYTPEHHUX
yOSXKACHUI JIMYHOCTH HAa OCHOBE KITIOYEBBIX IIEHHOCTEH M MCTOPUYECKHUX TPAAWIMNA Pa3BUTHUS
OMOJIOTHYECKOTO 3HAHUS, TOTOBHOCTh M CHOCOOHOCTh OOYYalOIIMXCS PYKOBOJCTBOBATHCS B
CBOCH  JEATETBHOCTH  IICHHOCTHO-CMBICIOBBIMH  YCTaHOBKAaMH, TPUCYIIUMH  CHUCTEME
OMOJIOTHYECKOTO0 00pa30BaHUs, HaJM4Me OSKOJIOTMYECKOro IMPaBOCO3HAHHUA, CIIOCOOHOCTHU
CTaBUTbH LIENIU U CTPOUTD )KN3HEHHBIC TUIAHBI.

JIMuyHOCTHBIE PE3yNbTaThl OCBOEHHs mpeamera «buosorus» IOCTUTAOTCS B €IUHCTBE
y4eOHOIl W BOCHUTATEIBHON JESITEILHOCTH B COOTBETCTBHM C TPAIUIIMOHHBIMU POCCHUICKUMHU
COIIMOKYJIbTYPHBIMH, UCTOPUYECKUMH U TYXOBHO-HPABCTBEHHBIMH IIEHHOCTSMH, NPHHSATHIMH B
o0IecTBe MpaBWJIaMH W HOPMaMH IOBEICHUS M CIHOCOOCTBYIOT IpOIlECCaM CaMOIIO3HAHMS,
CaMOBOCTIUTaHMsI M CAMOPA3BUTHUS, PAa3BUTUSI BHYTPEHHEH MO3MIMU JHMYHOCTH, MATPUOTH3MA,
YBKEHUS K 3aKOHY M IPaBOMOPSAKY, YEIOBEKY TpyJa U CTapIIeMy IMOKOJEHHIO, B3aHMHOTO
YBaXCHHUS, OEpPEeKHOTO  OTHOUIEHUS K  KYIbTYpHOMY  HAacleiui0 H  TPaIUlHsiM
MHOTOHalIMOHAJIBHOTO Hapoaa Pocculickoit denepanun, NpUpoae U OKPY-KarolIen cpee.

JIMYHOCTHBIE Pe3yNabTaThl OCBOEGHHUS YUeOHOro mpeaMera «Bbuoorusy JT0KHBI OTpaXarb
TOTOBHOCTh M CIIOCOOHOCTb OOYYaIOLIUXCS PYKOBOJCTBOBATHCS COPMHUPOBAHHON BHYTpEHHEH
NO3WIMEH JMYHOCTH, CHCTEMOW LEHHOCTHBIX OPHMEHTAIMH, MO3WTUBHBIX BHYTPEHHHX
yOeXKIEeHUI, COOTBETCTBYIOUIMX TPAJUIMOHHBIM I[IEHHOCTSM POCCHICKOTO  OOIIecTBa,
pacumpeHue KU3HEHHOTO OIBITa M ONbITa JEATEIFHOCTU B MPOLECCe peau3alliil OCHOBHBIX
HaIlpaBJICHUH BOCIUTATEIbHOMN JESITETLHOCTH, B TOM YUCIIE B YACTH:

1) rpakIaHCKOro BOCIIMTAHUS:

C(OPMUPOBAHHOCTh ~TPAXKIAHCKOH TO3MIMKM  OOydaromierocss Kak aKTUBHOTO U
OTBETCTBEHHOT'O WICHA POCCHICKOTO OOIIECTBA;

OCO3HAaHHME CBOMX KOHCTUTYIMOHHBIX NIpaB M OOS3aHHOCTEH, YBa)KCHHWE 3aKOHA U
IPaBOMOPSIKA;

TOTOBHOCTHh K COBMECTHOM TBOPYECKOH AEATEIFHOCTH MPH CO3JaHUU Y4eOHBIX IPOEKTOB,
pelIeHnH y9eOHBIX 1 TI03HABATENFHBIX 33124, BBITOJTHEHIH OMOIOTHYECKHX YKCIIEPHUMEHTOB;

CIIOCOOHOCTh  ONPENENSITh COOCTBEHHYIO TIO3HMIIMIO [0 OTHOIICHHIO K SIBICHUSM
COBPEMEHHOM XKHU3HHU U OOBICHSATH €€;

YMEHHE YYUTHIBATh B  CBOMX JICHCTBUSX  HEOOXOJMMOCTh  KOHCTPYKTHBHOTO
B3aUMO/ICHCTBHS JIIOACH C pa3HBIMH yOKACHUSMH, KYJIBTYPHBIMU IEHHOCTSMH U COIMAIBHBIM
MIOJIOKECHUEM;
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FOTOBHOCTh K COTPYIHHUYECTBY B IIPOIECCE COBMECTHOI'O BBINIOJHEHUS YUeOHBIX,
MO3HABATENIbHBIX W UCCIEIOBATEIbCKUX 3a/lay, YBAXXUTEIBHOTO OTHOIIEHUS K MHEHUIO
OTIIMIOHEHTOB MPH 00CYXJICHUH CIIOPHBIX BOMPOCOB OMOIOTHYECKOTO COACPIKAHMUS,

TOTOBHOCTh K T'YMaHUTAapPHOU U BOJIOHTEPCKOM EATEIbHOCTH;

2) IaTPUOTHYECKOI0 BOCTIUTAHMS:

c(hOpPMHUPOBAHHOCTH POCCHUICKON TPaXKIAHCKOM UICHTHYHOCTH, TATPUOTU3MA, YBAKEHUS K
CBOEMY HAapoAy, 4yBCTBa OTBETCTBEHHOCTH Iepel PoauHON, ropaocTu 3a CBOM Kpai, CBOIO
Ponuny, cBOH S3BIK M KYJIBTYpPY, IPOILJIOE U HACTOSIIEE MHOTOHALMOHAIBHOrO Hapoaa Poccuu;

LIEHHOCTHOE OTHOLIEHHWE K NPUPOAHOMY HACIEAMI0 M NaMATHHUKAM MPUPOABL,
JTOCTH>KEeHUsIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTHSX, TPY/E;

CIIOCOOHOCTh OILIEHWBATh BKJAJ POCCHUCKUX YYEHBIX B CTAHOBIIGHHE M pa3BHUTHE
OMOJ0TUY, TOHUMAaHUS 3HAY€HUs OMOJIOTUH B TIO3HAHUU 3aKOHOB MIPUPO/IBI, B )KU3HU YeJIOBEKa U
COBPEMEHHOTO O0IIECTBa;

ujciHast yOe:KIEHHOCTh, TOTOBHOCTH K CIIY’)KCHHIO 1 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHUE JYXOBHBIX LIECHHOCTEH POCCUHUCKOTO HApoa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMUS, STHUECKOTO TIOBEICHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIlMI0 M MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYACH
Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIa/la B IOCTPOEHUE YCTOMUHUBOIO OYAylIero;

OTBETCTBEHHOE OTHOIIEHHME K CBOUM POJUTENSIM, CO3JaHUI0O CEMbU Ha OCHOBE
OCO3HAHHOTO MPUHATUS IIEHHOCTEW CEMENHOMN *U3HU B COOTBETCTBUU C TPAJAULIMSIMHU HAPOJIOB
Poccnu;

4) 3¢TeTHYECKOI0 BOCIIUTAHMS:

ACTETUYECKOE OTHONICHWE K MHUPY, BKIIIOYAs 3CTETUKY ObITA, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIIECTBEHHBIX OTHOIICHHIA;,

MTOHUMAaHNE SYMOIMOHAIBHOTO BO3AECUCTBUS AKUBON IPUPOABI U €€ IEHHOCTH;

FOTOBHOCTh K CaMOBBIP@KEHHIO B Pa3HbIX BHJIaX MCKYCCTBAa, CTPEMJICHUE IPOSBIATH
KauecTBa TBOPUYECKOM JIMUHOCTH;

5) ¢usuyeckoro BocnuTaHus, (OPMHPOBAHMSA  KYJBTYPbl 310POBbS W
IMOLMOHAJIBHOIO 0JIArONI0JIYYHS:

MMOHUMaHWE W pealin3alus 3JI0pOBOro M 0e30MmacHoro oopasa XKu3HU (310pOBOE MUTAHUE,
COONIOZICHHE TUTUECHUYECKHUX MPaBWJI U HOPM, COAIaHCHPOBAHHBIN PEXUM 3aHATHH U OTABIXA,
perymsipHass ¢uU3MUYECKas AaKTUBHOCTH), OEpPEKHOTO, OTBETCTBEHHOIO U KOMIIETEHTHOTO
OTHONICHUSI K COOCTBEHHOMY (DU3MUECKOMY U IICUXUYECKOMY 3/10POBbIO;

NOHMMAaHWE IEHHOCTH TPaBWJI HWHAMBUAYAJIBHOTO M KOJUIEKTUBHOTO O€30IacHOro
MOBEJICHUS B CUTYAIUsX, YTPOKAIOIIUX 3/I0POBbIO U )KU3HU JIHOJIEH;

OCO3HAHHE TOCIEACTBUI M HEMPUSATHS BPEIHBIX MPHUBBIUEK (YIMOTPEOJCHUS aKOTOJs,
HapKOTUKOB, KypEHHs);

6) TPy10BOT0 BOCIIUTAHMS:

TOTOBHOCTH K TPY/y, OCO3HAHHE [IEHHOCTH MacTepCTBa, TPYI0II00UE;

TOTOBHOCTb K aKTUBHOM J€ATEIHHOCTH TEXHOJIOTMYECKON M COLIMANIbHON HAIPaBICHHOCTH,
CIIOCOOHOCTh ~ MHUIMUPOBATh, IUIAHUPOBATb U  CAaMOCTOSTENbHO  BBIIOJHATH  TaKylO
JIeSATEIbHOCTB;
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MHTEpEC K pa3iuyHbIM cepam mpodeccHoHaNbHON AESITeTbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBIN BBIOOp OymyIiei nmpodeccun U peaaTn30BbIBATh COOCTBEHHBIE )KU3HCHHBIE TUIAHBI,

TOTOBHOCTh M CIOCOOHOCTh K 0Opa30BaHHIO M CaMOOOPa30BaHUIO HA MPOTSIKEHUU BCEH
JKU3HU;

7) IKOJIOrM4eCKOro BOCIIMTAHUS:

HKOJIOTHYECKH IIeTIeCO00pa3HOe OTHOIIEHUE K MPUPOJIe KaK UCTOYHMUKY JKU3HU Ha 3emiie,
OCHOBE €€ CYILIECTBOBAHHS;

MOBBILIICHHE YPOBHS SKOJOTHYECKOW KYJIbTYphbl: MPUOOPETEHHE OMNbITa MJIAHUPOBAHUS
ITOCTYIIKOB M OLIEHKU UX BO3MOKHBIX MOCIEACTBUN ISl OKPYXKAIOLIEH Cpebl;

0CO3HAHME TTI00ATBHOTO XapaKTepa 3KOJIOIMYECKUX MPoOIeM U IyTel UX PeUIeHHUS;

CIOCOOHOCTh HMCIIOJIB30BaTh NMPHOOpETaeMble IPU U3YUYEHUH OMOJIOTMU 3HAHUS U YMEHUS
IpU pelieHuu MNpoOJeM, CBSI3aHHBIX C PAMOHAIBHBIM MPUPOJOINOIb30BaHUEM (COONIOICHNE
IpaBUJI MOBENECHMS B MPUPOJE, HANPABICHHBIX HAa COXPAHEHUE PABHOBECHUS B 3KOCHUCTEMAX,
OXpaHy BUJIOB, 9KOCUCTEM, OHochepsl);

AKTUBHOE HEINPUATUE NCWCTBUM, MPUHOCAIIMX BpEJ OKPYKAKOLIEH NPUPOIHOU CpeXeE,
YMEHHE MPOTHO3UPOBATH HEOJIArONPUSATHBIE SKOJIOTHMUECKHUE IMOCIEACTBUS MPEIPUHUMAEMbIX
JIEUCTBUI U MPEIOTBPAILATH UX;

HaJIMYME Pa3BUTOrO HKOJIOTMYECKOTO MBIIUIEHUS, 3KOJOTMYECKOW KYJIbTYpPbI, OIBITA
JEATEIIBHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHHS pYKOBOJCTBOBATbCSI HMHU B
MO3HABATEJIbHOM, KOMMYHUKATUBHOM M COLUMAIBHOM MpPAKTUKE, TOTOBHOCTH K YYAaCTHIO B
MPaKTUYECKON JEATEIbHOCTH 3KOJIOTMYECKON HAPABIEHHOCTH;

8) HeHHOCTH HAYYHOI'0 NO3HAHMA:

c(OPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHUS HayKd M OOIIECTBEHHON MpaKTUKH, OCHOBAHHOTO Ha JUAJIOre KYJIbTYp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTA B MOJIUKYIBTYPHOM MUDE;

COBEPLICHCTBOBAHUE SA3BIKOBOM M YATATEIbCKON KYJIBTYPBI KaK CPEICTBA B3aUMOIECHCTBUA
MEXy JIFOJIbMU U TIO3HAHUSI MUPA;

MOHUMaHue crenupukn OWOJOTUM KaK HayKdh, OCO3HaHWMs €€ poiau B (popMUpOBaHUHU
PalMOHATILHOTO HAYYHOTO MBIIUICHHUSI, CO3/IaHNHU 1IEIOCTHOTO MPEACTaBIEHUS 00 OKpYXKarolleM
MHpEe KaKk O €JUHCTBE NPUPOJBI, 4eJIOBEKa M 0OmecTBa, B IO3HAHUU MPHUPOTHBIX
3aKOHOMEPHOCTEH U pelIeHUH MTPOOJIeM COXpaHEHUS IIPUPOTHOTO PABHOBECHS,

yOexXAEHHOCTh B 3HAYUMOCTU OMOJIOTHH Ui COBPEMEHHOW IMBMIIM3AIMH: 00eCTIeUeHUsI
HOBOT'O YpPOBHSI Pa3BUTHUSl MEIULIMHBI, CO3JaHHE MEPCIEKTUBHBIX OMOTEXHOJIOTUH, CIOCOOHBIX
pemaTh pecypcHble IpoOIeMbl pa3BUTHS YEIOBEUECTBA, MOUCKA MyTEi BBIXOAA U3 TTI00AIBHBIX
HKOJIOTHUECKUX MPoOiIeM U obecrieueHus Iepexo1a K yCTOWYMBOMY Pa3BUTHIO, PALIMOHATIBHOMY
MCIOJIb30BAaHUIO MTPUPOJHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B MOJYyYEHUH OHOJOTMYECKHX 3HAHUU B LIEJSAX TOBBIIMICHUS O0O0IIen
KYJIBTYpBl, €CTECTBEHHO-HAyYHOH TPaMOTHOCTH, KaK COCTAaBHOW YacTH (PYHKIIMOHAIBHOM
IPaMOTHOCTH 00yJaroumxcs, opMupyeMon pu U3y4eHUH OHOJIOTUY;

IIOHUMAaHUE CYIIHOCTH METOJOB ITO3HAHMS, HMCIOJIb3YEMBIX B €CTECTBEHHBIX HAYKaX,
CIIOCOOHOCTH HCIIOJIb30BAaTh TIOJydyaeMble 3HAHUS [Js aHaiu3a U OOBSCHEHUS SIBICHUMN
OKPY’KaIOIIer0 MHpa M MPOUCXOJANIMX B HEM H3MEHEHHMH, yMEHHUE JAeNnaTb OO0OOCHOBAHHBIC
3aKJIIOYCHHsST HA OCHOBE HAy4YHBIX ()AaKTOB M HMMEIOLIUXCSA JAHHBIX C LENbI0 IMOJyYCHHS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCIOJB30BaTh OHOJOTHYECKHE 3HAHUS MJi pelICHUS
npo0JeM B pealbHbBIX KU3HEHHBIX CHUTYalLUsX;
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OCO3HAHME IICHHOCTH HAyYHOW JEATEIbHOCTH, TOTOBHOCTh OCYIIECTBIISITH NMPOCKTHYIO U
HCCJICIOBATEILCKYIO ACSITEIbHOCTh MHIUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh U CIIOCOOHOCTH K HENMPEPHIBHOMY OOpa30BaHUI0O U CaMOOOPAa30BAHHIO, K
AKTUBHOMY TIOJYYCHHIO HOBBIX 3HAaHUH 1O OHWOJOTHMH B COOTBETCTBUH C IKH3HCHHBIMH
MOTPEOHOCTSIMHU.

METAINPEIMETHBIE PE3YJIbTATBI

MetanpeameTHble pe3ylbTaThl OCBOEHUSI ydeOHOro mpeamera «bHOJOrusS» BKIIIOYAIOT:
3HayuMble A (OPMHUPOBAHMS MHPOBO33PEHHS OOYYAIOMIMXCA  MEXKIUCIUIUIMHAPHBIC
(MeXmpenMeTHbIE) 00LIeHayYHbIe TOHATHUS, OTPAXKAIOIIHE LIEJTOCTHOCTh HAYYHON KapTUHBI MUpa
U cnenuduKy METOA0B MO3HAHMSI, UCIIOIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIECTBO, YHEPIHUs,
SBJICHUE, TPOIECC, CHUCTEMa, Hay4dHbI (hakT, MPUHIUIN, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
Teopusi, UCCIe0BaHUEe, HAOIIOJEHUE, U3MEpPEHHUE, SKCIEPUMEHT U JPYIrHX), YHUBEpCAJIbHBIC
yueOHble JeiicTBUA (TO3HABaTeNbHbIE, KOMMYHUKATUBHbIE, PETYISTUBHBIE), 00€CIIEUNBAIOIINE
dbopMupoBaHre (QPYHKIMOHATBHONH T'PAMOTHOCTH U COIMAIBHON KOMIETCHIIMU OO0YYaroIIMXCH,
CIIOCOOHOCTh oOyuaromuxcs UCIIOJIb30BaTh OCBOEHHBIE MEXIUCUUIITMHAPHBIE,
MHUPOBO33pEHUYECKUE 3HAHUS M YHUBEpCalbHble ydeOHbIe ACHCTBHS B IO3HABATEIBHOW U
COLIMAJIbHOM IIPAKTHKE.

MertarnpeaMeTHbIE pe3ysbTaThl OCBOSHHS MPOTrPaMMBblI cpelHero oOIiero odpa3oBaHUs
JOJI’KHBI OTPAXKATh:

OBiageHne YHHBepPCAJIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH 1€ CTBUSIMU:

1) 6a30BbI€e JOTHYECKHE TeHCTBHS:

CaMOCTOSITENIbHO (OPMYJIMPOBATh M aKTYaJIM3UPOBATh IMpoOJieMy, paccMaTpuBaTh &
BCECTOPOHHE;

UCIIOJIb30BaTh IPU OCBOCHHM 3HAHUN TPUEMBI JIOTMYECKOTO MBIIIJIEHUS (aHanu3a,
CHHTE3a, CpaBHEHMA, KiIacCU(PUKAIMH, OOOOIIEHHUS), PACKPBIBaTh CMBICT OHOJOTHYECKUX
NOHATHUH (BBIIENIATH UX XapaKTEPHbIC MPU3HAKHU, YCTAHABINBATH CBSI3U C APYTUMH MTOHITHSMH );

ONpeAeNaTh LEeIN AeATEIbHOCTH, 3aJaBas MapaMmeTpbl U KPUTEPUH HX JOCTHXKEHUS,
COOTHOCHUTD PE3ybTaThl ACSITEILHOCTU C TIOCTABJICHHBIMU LIEJISIMU;

UCIIOJIb30BaTh OMOJIOTHUECKUE TMOHATHUSA A OOBACHEHHS (DAaKTOB U SIBICHUH >KUBOU
PUPOIB;

CTPOUTH JIOTUYECKUE pACCYKIEHUs (MHIYKTUBHbIC, JIeNyKTUBHbBIE, I10 AaHAJIOTUH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUYHS B pacCMaTpUBAaEMbIX SIBICHUSX, (GOPMYIUPOBATH
BBIBOIBI M 3aKJIIOUCHHS;

IPUMEHATh CXEMHO-MOJICJIbHBIE CPEACTBA JJIsl MPEJICTABICHUS CYIIECTBEHHBIX CBS3€H U
OTHONIICHUN B M3y4aeMbIX OMOJIOTHUYECKUX OOBEKTaX, a TakKe MPOTHBOPEUUI Pa3zHOro poja,
BBISIBJICHHBIX B Pa3JIMYHbBIX HH()OPMALIMOHHBIX HCTOYHUKAX;

pa3pabaTbIBaTh IUIaH PELICHUs MPOOJIEMBI C YIETOM aHAN3a UMEIOIINUXCSI MaTepUaIbHBIX
¥ HEMaTepHAIIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JESATEIBHOCTh, OLIEHWBATh COOTBETCTBHUE PE3YJIbTATOB LIEJSM,
OLICHUBATh PUCKU MOCIEACTBUN JESTEbHOCTH;

KOOPJMHUPOBATh W BBIIOJHATH PAa0OTy B YCJIOBUSAX pPEAJbHOTO, BHUPTYAJIBHOTO U
KOMOWHUPOBAaHHOTO B3aUMOCHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIILICHUE MPU PEIICHUH KU3HEHHBIX TPOOJIEM.
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2) 6a30BbIe HCCIEA0BATEIbCKHE IeHCTBHS:

BJIAJICTh HaBBIKAMHU Yy4EOHO-HCCIIEIOBATENbCKON U MPOEKTHOW JEATENIbHOCTH, HaBBIKAMU
paspeuieHus npoOieM, CocOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSATEIBHOMY IOMCKY METOJIOB
peIIeHMs MPaKTHYECKUX 3aJ1a4, MPUMEHEHUIO Pa3IMYHBIX METO/IOB ITO3HAHHS,

UCTIONIB30BaTh PAa3JIUYHbIC BUIBI ACATEIBHOCTH IO TIOJIYYECHHIO HOBOTO 3HAHHS, €ro
UHTEpIpEeTalri, NPeoOpa3oBaHUIO U MPUMEHEHHIO B YYEOHBIX CHUTYaIlUsX, B TOM YHCIE IPH
CO3JIaHUH YYEOHBIX M COIIMATIBHBIX IPOCKTOB;

(bopMHpOBATh HAYYHBIA THIT MBIIUICHHS, BIaJICTh HAYYHOH TEPMUHOJIOTHEH, KIIFOUEBBIMU
TOHATUSIMH U METOIAMHU;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIC 3a7adyd B OOpa30BaTENbHOW NEATEIHHOCTH W
YKU3HEHHBIX CUTYaIUsX;

BBISIBIISITh  TIPUYMHHO-CIICJICTBEHHBIE CBSI3M M aKTyaJlM3HpOBAaTh 3ajady, BBIIBUTATh
THIOTe3y €€ pelleHus, HaXOAWTh AapTyMEHTHl JUIsl JI0Ka3aTelbCTBa CBOMX YTBEPXKICHUA,
3a/1aBaTh MapaMeTpbl U KPUTEPUU PEIICHHUS;

AQHAIM3UPOBATh TIONYyYEHHBIE B XOJI€ PEHICHUS 3aJaud pe3yabTaThl, KPUTHYECKU
OILICHUBATh UX TOCTOBEPHOCTH, TPOTHO3UPOBATh N3MEHEHHE B HOBBIX YCIIOBUSIX;

JIaBaTh OIICHKY HOBBIM CHTYAIlUsIM, OIEHHUBATH IPUOOPETEHHBIHN OIBIT;

OCYILECTBIISATh II€JICHANPABICHHBIN IOMCK IEPEHOCa CPEICTB U CIOCOOOB JEHCTBUS B
npo(hecCHOHATLHYIO CPey;

yMETh TIEPEHOCUTh 3HAHWA B I[O3HABATEIBHYI0 M  IPAKTHYECKYIO  00JacTu
KHU3HEICATEIILHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00IacTel;

BBIIBUTATh HOBBIC HJCH, MpEAJiaraTb OPUTHHAIBHBIC MOIXOABl W PEUICHHS, CTaBHUTh
poOJIeMBI M 33]1a4H, TOITYCKAIOIINE aTbTEePHATUBHBIC PEIICHHUS.

3) padora ¢ ungopmanmeii:

OpPUEHTHPOBATHCSI B PA3UYHBIX MCTOYHMKAX HH(OpMAIUM (TeKCcTe y4eOHOro mocoowus,
HAyYHO-TIOMYJISIPHOM JUTEepaTrype, OMOIIOTUYECKUX CIIOBAPSX U CIPABOYHHKAX, KOMITBIOTEPHBIX
0a3zax maHHBIX, B MHTepHeTe), aHaNM3UpPOBaTh HHGOPMAIMIO PA3JIMYHBIX BHJIOB U (GopM
NPE/ICTaBJICHUS, KPUTUIECKH OLICHUBATh €€ JIOCTOBEPHOCTh M HEMTPOTHBOPEYHBOCTH;

dbopMynHupoBaTh 3ampoCchl M NPUMEHATh DPA3IUYHBIE METOABI TPU TOUCKE M OTOOpe
Ounonoruveckoil HHGOpMaIUU, HEOOXOAUMOM JIJIsl BBITIOJIHEHUS YUEOHBIX 3a/1a4;

nproOpeTaTh ONBIT HCIOJIB30BAHHUS HH(POPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJOTHIA,
COBEPILIEHCTBOBATh KYJIbTYPY aKTUBHOTO UCIIOJIB30BAHUS PA3ITUYHBIX TIOUCKOBBIX CHCTEM;

CaMOCTOSITENIFHO BBIOMPATh ONTUMAaNbHYIO (OpMYy NPEACTaBICHUS OHOJIOrMYECKON
uHpopManuu (cxembl, rpaduKu, TUarpaMMsbl, TaOJIHUIIbI, PUCYHKH U JPYroe);

UCTIOJIB30BaTh HAYYHBIN S3BIK B KAueCTBE CpEICTBa MPH pPadoTe ¢ OHOIOrHYecKOn
uHpOpMaNuel: TPUMEHITh XUMHUYECKUE, (PU3HUECKHUEe W MaTEeMaTWYCCKHE 3HAKH M CHUMBOJIBL,
dbopmynel, abOpeBUaTypy, HOMEHKIATYPY, WCIONB30BaTh K MPEOOPa3OBBIBATH 3HAKOBO-
CHUMBOJIMUYECKHE CPECTBA HATIISAHOCTH;

BJIAJCTh HABBIKAMU pACIO3HABAHUS W 3alIUTHl WHGpOpMamu, HWHOOPMAITMOHHON
0€30MacHOCTH JIUYHOCTH.

OB/1aeHNe YHHBEPCATbHBIMH KOMMYHHUKATHBHBIMH J€HCTBUSIMU:

1) o6menme:

OCYIIECTBIISATh KOMMYHHKAIIMHA BO BCEX cepax )KM3HH, aKTUBHO y4acTBOBATh B JTHAIIOTE
WINA JUCKYCCHU TI0 CYIIECTBY OOCYXKIAaeMOH TeMbl (YMEHHE 3aJaBaTh BOIPOCHI, BBHICKA3bIBAThH
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CYKICHHSI OTHOCUTEJIBHO BBINIOJHEHHUS IIpEeNIaraéMo 3ajJadd, YYMTBIBaTh MHTEPECHl U
COIIACOBAHHOCTb MO3ULIUI APYTUX YYACTHUKOB JUAJIOTA UIH TUCKYCCHH);

pacro3HaBaTh HeBepOaJbHBIE CpEACTBA OOLICHHS, MOHMMATh 3HAYCHUE COIMAIBHBIX
3HAKOB, MPEANOCHUIOK BOZHUKHOBEHUSI KOHQIMKTHBIX CUTYallUi, YMETh CMSTr4aTh KOHQIUKTHI U
BECTH I1EPErOBOPHI;

BJIAJCTh PA3IUYHBIMHU CIIOCOOaMM OOINEHHUS W B3aMMOJCHCTBHS, MOHUMATh HAMEPEHUs
JPYTUX JIOACH, IPOSIBIATh YBAXHUTEIHHOE OTHOLICHHWE K COOECETHUKY U B KOPPEKTHOH (opme
(GopMynHpOBaTh CBOU BO3PAXKEHHUS;

pa3BEPHYTO M JIOTUYHO M3JaraTh CBOK TOYKY 3PEHHUSI C MCIIOIB30BAHMEM S3BIKOBBIX
CPEICTB.

2) cOBMeCTHAs 1eSITeJIbHOCTh:

NOHUMAaTh M HMCIIOJIb30BaTh IMPEUMYIIECTBA KOMaHAHOW M MHIUBUAYaIbHOW pabOTHI IpU
perieHur OMOJIOTHYECKOM MPoOIeMbl, 000CHOBBIBATh HEOOXOAMMOCTh MMPUMEHEHHUSI TPYIITOBBIX
¢dbopM B3aMMOAEUCTBUS MPH peIICHUH YyueOHOH 3a1aun;

BBIOMpPATh TEMATUKY M METOJbl COBMECTHBIX JEHCTBHH ¢ yu€TOM OOIIMX HMHTEPECOB U
BO3MO>KHOCTEM Ka)KJIOTO 4JICHA KOJUIEKTHBA;

IIPUHUMATh LEIM COBMECTHOM JAEATEIbHOCTH, OPIaHMU30BBIBaTH M KOOPAWHUPOBATH
JEUCTBUA IO €€ NOCTMIKEHMIO: COCTABIATH IUIAH JEHUCTBUM, pPACHPENEISITh POIU C Y4ETOM
MHEHHUH yJaCTHUKOB, 00CYKIaTh PE3yJIbTaThl COBMECTHOI paboThI;

OLIEHUBAaTh Ka4eCTBO CBOETO BKJAJA U KaXKJOr0 Y4aCTHHUKA KOMaH/bI B OOLIUIl pe3ynbTaT
110 Pa3pabOTaHHBIM KPUTEPHSIM;

IpeJiaraTb HOBBIE IPOEKTHI, OLICHMBATh WJIEH C IMO3ULUU HOBHU3HBI, OPUTMHAIBHOCTH,
IIPaKTUYECKOW 3HAaYUMOCTH;

OCYIIECTBIIAATh TO3UTHBHOE CTPATETUYECKOE IIOBEICHHWE B Pa3IUYHBIX CHUTyalusXx,
IPOSIBJIATH TBOPYECTBO U BOOOPAKEHHE, ObITh HHUIIMATUBHBIM.

OBnageHne yHMBepPCAJTbHBIMH PeryJsiTHBHBIMY 1efiCTBUAMM:

1) camoopranu3anmus:

UCIO/Ib30BaTh OMOJOIMYECKHE 3HAaHUS Ul BBIABICHHA NpoOJEM U HUX pELICHHS B
KU3HEHHBIX U YY€OHBIX CUTYalMsIX;

BBIOMPATh Ha OCHOBE OMOJOIMYECKMX 3HAHUU 1IE€JI€BBIE U CMBICIOBBIE YCTAHOBKH B CBOMX
JNEUCTBUAX M IMOCTYIKaX IO OTHOLIEHUIO K JXMBOW INPHUPOAE, CBOEMY 3J0POBBIO U 3/I0POBBIO
OKPYXKaIOIINX;

CaMOCTOSITENIbHO OCYILECTBJIATh IO3HABATEIIbHYIO JESITEIbHOCTb, BBISBIATH MPOOJIEMBI,
CTaBUTh U (OPMYyTUPOBATH COOCTBEHHBIE 3adauyd B O0O0pa30BaTENbHON JAESITETLHOCTH U
YKU3HEHHBIX CUTYalUsX;

CaMOCTOSITENILHO COCTABJIATh IUIaH PELICHUs IPOOIEMBI ¢ YIETOM UMEIOIIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH M MPEIITOYTCHHIA;

J1aBaTh OLIEHKY HOBBIM CUTYaLUsIM;

pacupsATh paMK1 y4eOHOTo IpeMeTa Ha OCHOBE JIMYHBIX MPEATIOYTEHHIA;

JieN1aTh OCO3HAHHBIN BBIOOP, apr'yMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCTH 3a PEILIECHUE;

OLIEHUBATh IPUOOPETEHHBIN OIBIT;

CHocoOCTBOBATh (POPMUPOBAHHIO U MIPOSIBICHUIO IIMPOKON IPYAUIIUN B Pa3HBIX 00JIACTSIX
3HAHUH, TOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTEeNbHBINA U KYJIbTYPHBI YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaThb OLEHKY HOBBIM CUTYyallUsM, BHOCHTH KOPPEKTHUBBI B JESATCIBHOCTb, OLICHUBATbH
COOTBETCTBUE PE3YNIbTATOB LENSIM;
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BJIa/IETh HaBBIKAMH [MO3HABATENbHON pedIeKCuu Kak OCO3HAHHUS COBEPIIAEMbIX ACHCTBHIA
¥ MBICITUTENIBHBIX MPOIIECCOB, UX PE3YyIbTATOB U OCHOBAHHM, HCIIOIH30BATh MPUEMBI pedIeKCHr
JUTSL OIICHKU CUTYAIluH, BBIOOpA BEPHOTO PEIICHHUS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PEHICHUS 110 UX CHIKEHUIO;

IMPUHUMATh MOTHBBI U apTYMEHTHI JPYTUX IPU aHAINU3€E PE3yNIbTaTOB AEATEIbHOCTH;

3) npuHsATHE Ce0ds M APYTrUX:

MPUHUMATE Ce0sl, MOHNUMAsi CBOM HEJOCTATKU M JIOCTOMHCTBA;

IMPUHUMATh MOTHBBI U apTYMEHTHI JPYTUX IPU aHAINU3€E PE3yNIbTaTOB AEATEIbHOCTH;

pU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIUOKU;

pa3BUBaTh CIIOCOOHOCTH MOHUMATh MUP € TIO3ULIUH IPYTOT0 YeIOBeKa.

INPEJIMETHBIE PE3YJIBTATbBI

[IpeameTHbIe pe3ynbTaThl ocBoeHUs mporpammbl COO mo 6uosioruu Ha 0a30BOM YPOBHE
BKJIIOYAIOT crieruduueckue A ydeOHoro npenmera «buonorusy HayyHblEe 3HAHUS, YMEHUS U
crocoObl JeMCTBUH 1O OCBOCHHMIO, MHTEPIIPETAlM U IpPeoOpa3oOBaHUIO 3HAHUM, BHJIBI
NEeSITEIbHOCTH TI0 MOJIyYEHHIO HOBOTO 3HAHUS U NMPUMEHEHHUIO 3HAHUI B paslMYHbIX Y4eOHBIX
CUTyallUsX, a TaKKe B pEalbHbIX >KM3HEHHBIX CUTYyalUsX, CBS3aHHbIX C Ouosorueil. B
porpaMMe IpeaAMETHbIE PE3yJIbTaThl PEACTABICHBI [0 roJaM 00yueHHs..

[IpenmetHbie pe3ynbTaThl OcBOeHHs y4deOHoro mnpenmera «buonorus» 6 10 knacce
JOJKHBI OTPaXKaTh:

C(OPMHPOBAHHOCTh 3HAHMM O MeCTe M pOJU OMOJOTMM B CHCTEME HAay4yHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHHHM COBPEMEHHOM €CTECTBEHHO-HAYUYHOW KapTHHBI MHpa U
HAYYHOTO MHUPOBO33PEHHUS, O BKJIA/I€ POCCUHCKUX U 3apyOeKHBIX YUEHBIX-OUOIOTOB B pa3BUTHE
O6uosnornu, GyHKIMOHAIBHOM IPaMOTHOCTH YeJIOBEKa JUIsl PELICHUS dKU3HEHHBIX 3a71a4;

YMEHHUE pacKpbIBaTh COJAEpKaHHE OMOJIOrMUECKHX TEPMHHOB U MOHATHUN: )KU3Hb, KIIETKA,
opranusM, Meraboiau3M (0OMEH BEIIeCTB M  IpEBpAllleHHE JHEpPIruu), TOMEeocTa3s
(camoperynsusi), ypOBHEBas  OpraHU3aIMsl JKUBBIX  CHUCTEM, CAaMOBOCIIPOM3BEICHUE
(penpoyKuust), HaCIEeACTBEHHOCTh, I3MEHUUBOCTh, POCT U Pa3BUTHE;

yMEHUE u3jiaraTb OHOJIOTHYECKHE TEeOpuu (KJIEeTOYHas, XPOMOCOMHAas, MyTallMOHHas,
[EHTpaJlbHas J0TMa MOJEKyJsipHO Ouosnorum), 3akonsl (I. Mennpens, T. Moprana, H. 1.
Baguiosa) u yueHus (0 LeHTpax MHOT00Opa3us M MPOUCXOKICHNUS KyIbTypHBIX pactenuii H. U.
BaBunosa), onpenensats rpaHULIbI UX TPUMEHUMOCTH K JKUBBIM CHCTEMaM;

YMEHHUE BIa/leTh METOJaMHM Hay4HOTO MO3HAHUS B OMOJIOIMHU: HAOJIOJEHHUE U OIUCAHHE
KHUBBIX CHCTEM, TIPOLIECCOB M SBJICHUH, OpraHu3alus ¥ THpOBeIeHHE OHOIOTHYECKOTO
OKCIEPUMEHTA, BBIIBM)KEHHUE TMIOTE3bl, BBISBICHHUE 3aBUCUMOCTH MEXAY HCCIENYEMBbIMU
BEJIMYMHAMH, OOBSCHEHHE IIOJIyYE€HHBIX DPE3Yy/IbTaTOB, HMCIIOJIB30BAHHBIX HAY4HBIX MOHATHH,
TEOpUH U 3aKOHOB, YMCHHE JI€JIaTh BEIBOJBI HA OCHOBAHNUH IIOJyYE€HHBIX PE3Y/IbTATOB;

YMEHME BBIICIATH CYLUIECTBEHHBIE NMPU3HAKM BUPYCOB, KJIETOK MPOKAPHOT U IYKApHUOT,
OJTHOKJIETOYHBIX U MHOTOKJIETOUHBIX OPTaHU3MOB, OCOOCHHOCTH TPOLIECCOB: OOMEHA BEIIECTB U
IPEBpALLCHHs] PHEPTUU B KIIETKE, (POTOCHHTE3a, IIACTUYECKOIO U SHEPreTH4eckoro oOMeHa,
XEMOCHHTE3a, MUTO3a, MEHO03a, OILUIONOTBOPEHUS, Pa3MHOXKCHHS, HHAUBUIYaIbHOTO Pa3BUTHS
opraHu3Ma (OHTOTEHE3);

yYMEHUE NPUMEHSTH MOJTy4YEeHHBIC 3HAHUS U1 OOBSCHEHHS OMOJIOTHUECKUX IMPOLECCOB U
SBJICHUM, JJIs1 IPUHATHS IPAKTUYECKUX PELICHNH B IOBCEIHEBHON KU3HH C LENIbI0 00ECIeUeHMSI
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0€30MacHOCTH CBOETO 3JI0POBbS U 370POBBSl OKPYKAIOIIUX JIIOJIEH, COOJIIOIEHUS HOPM
IPaMOTHOTO TOBEJCHHUS B OKPYXAaoIIeil NPUPOAHON cpele, MOHMMaHUE HEOOXOIUMOCTH
UCIIONIb30BaHUsI JOCTHKCHUI COBPEMEHHOW OHMOJOTHMH M OWOTEXHOJOTHUH IJI PaIlOHATBHOTO
MPUPOIONOIB30BAHUS;

YMEHHME pelllaTh »JJIEMEHTapHble TEeHETHYECKHe 3aJayd Ha MOHO- M JIUTHOpHAHOE
CKpEIUBaHKE, CIETUICHHOE HACTIEI0BaHUE, COCTABIATh CXEMbl MOHOTHOPHIHOTO CKPEIUBAHUS
TUTSL TIpE/ICKa3aHus HacleJOBaHUS TPU3HAKOB y OPTaHU3MOB;

YMEHHE BBINOJIHATH JIAOOpaTOpHbIE M IMPaKTHYECKHE paboThl, cOO0IaTh MpaBHia MPHU
pabote ¢ yueOHBIM U JTabOpaTOPHBIM 000PYAOBaHUEM;

YMEHHE KPUTHUYECKH OIICHHBATh W HMHTEPIPETUPOBATH HH(POPMAINIO OHOIOTUYECKOTO
COJIepKaHMsl, BKIIIOYAIONIYIO TICEBJOHAYYHBIC 3HAHUS U3 PA3IUYHBIX HMCTOYHUKOB (CpelIcTBa
MaccoBOM HMH(OpMaMK, HayYHO-TIONYJISPHbIE MaTepHalibl), ITUUECKUE ACTIEKThl COBPEMEHHBIX
UCCJIEIOBaHUM B OMOJIOTUH, MeTULIMHE, OMOTEXHOJIOTUH;

YMEHHE CO3/1aBaThb COOCTBCHHBIC IHMCHMEHHBIE M YCTHBIE cOOOIIeHHUs, 0000IIas
OMONOTHYECKYI0 HMH(POPMAIUI0O W3 HECKOIbKUX HCTOYHHKOB, TPAMOTHO HCIIOJIb30BaTh
MOHSATUWHBIN anmapat OHOJIOTHH.

[IpenmeTHBIE pE3yNbTaThl OCBOCHHS YydeOHOro mpeamera «buonorus» 6 11 Knacce
JOJIKHBI OTPAXKaTh:

c(OpPMUPOBAHHOCTh 3HAHUN O MECTe W POJM OWOJIOTMHM B CUCTEME HAy4YHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMHpPOBAaHMU COBPEMEHHON €CTECTBEHHO-HAy4YHON KapTHHBI MHpa U
HAyYHOTO MUPOBO33PEHUS, O BKJIaJIe POCCUMCKHUX U 3apyOeKHBIX y4EHBIX-OUOJIOrOB B pa3BUTHE
Ouomnoruu, PyHKIMOHAIBHON TPaMOTHOCTH YEIIOBEKA ISl PEIICHUS )KU3HEHHBIX 3a/1a4;

YMEHHE PACKPBIBATH COACPKAHNE OMOIOTUYECKUX TEPMUHOB U MOHSATHI: BUJ, TOMYJISIIHS,
reHoOH, SBOJIONMS, MABMXKYIME CUIbl  ((PakToOpbl) DBONIOIWH, MPUCITOCOOICHHOCTH
OpraHM3MOB, BHJ000pa3OBaHHE, OKOJOTHYECKHe (AKTOpbl, OSKOCUCTEMa, MPOAYLEHTHI,
KOHCYMEHTBI, PEIYIICHTHI, [IETIH MUTaHU, SKOJOTHYecKas MupamMuia, OnoreoreHos, ouocdepa;

YMEHHE W3JaraTh Owuonorunueckue Tteopuu (dBomonuoHHas Tteopus Y. JlapBuHa,
CHUHTETHYECKasl TeOpHs SBOJIIOLMH), 3aKOHBI M 3aKOHOMEPHOCTH (3aposiiieBoro cxonacrsa K. M.
bapa, dyepenoBanus riaBHBIX HampaBiieHHH U myteil sBomonuu A. H. CeBeproBa, yueHus o
6uocdepe B. U. BepHajickoro), onpeaensTh rpaHUIbI X TPUMEHUMOCTH K KUBBIM CUCTEMAM;

YMEHHE BJIaJIeTh METOJaMH HAay4YHOTO MO3HAaHUSA B Ouooruu: HaOIIOIEHUE W ONUCAHUE
JKUBBIX CHCTEM, IIPOLIECCOB W SIBICHUN, OpraHu3anus ¢ MpOBeIeHHE OHOJIOTHYECKOro
9KCIIEPUMEHTA, BBIABM)KCHHE THUIOTE3bl, BBISBICHHE 3aBUCUMOCTH MEXKAY HCCIENyeMbIMU
BEIMYMHAMHU, OOBSICHCHHE TOJNYyYEHHBIX PE3YyIbTaTOB, HCIIONH30BAHHBIX HAYYHBIX MOHSITHIA,
TEOpUH U 3aKOHOB, YMEHHE JIENIaTh BBHIBOJIbI HA OCHOBAHUHU MOJYYEHHBIX PE3Y/IhTATOB;

YMEHHE BBIIEIAThH CYIIECTBEHHbIE MPU3HAKUA CTPOCHUSI OMOJOTUYECKHX O0BEKTOB: BUJIOB,
NOMYJSIIMM, TPOAYLEHTOB, KOHCYMEHTOB, pEAYLEHTOB, OHOTr€OIEHO30B U HSKOCHCTEM,
0COOEHHOCTH  TPOLIECCOB:  HACIEACTBEHHOH  HM3MEHUYMBOCTH, €CTECTBEHHOIO  OTOOpa,
BU000pa30BaHus, MPUCIIOCOOICHHOCTH OPraHU3MOB, JEHCTBHS 3KOJIOTMYECKHX (DaKTOPOB Ha
OpraHU3MBI, IEPEHOCA BEIIECTB U MOTOKA YHEPTUH B IKOCHCTEMAaX, aHTPOMOTEeHHBIX U3MEHEHUN
B DKOCHCTEMax CBOEH MECTHOCTH, KPyroBOpOTa BEUIECTB U OMOT€OXMMHYECKHX IMKJIOB B
ouocdepe;

YMEHHE MPUMEHSThH MOJTYYCHHBIC 3HAHUS JJIsi OOBSICHEHUS OMOIIOTUYECKUX MPOIECCOB U
SBJICHUH, 1151 IPUHATUS MPAKTUUYECKUX PELIeHUI B TOBCETHEBHOM KU3HHU C LENIbI0 O0ecrieueHus
0€30MacHOCTH CBOETO 3JI0POBbS U 370POBBSl OKPYKAIOIIUX JIIOJIEH, COOJIIOIEHUS HOPM
IPaMOTHOTO TOBEJCHHUS B OKPYXAaoIlell NPUPOAHON cpene, MOHMMaHUE HEOOXOTUMOCTH
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UCIIOJIb30BaHUs JOCTUKEHUI COBpPEMEHHOM Oouonoruu TUTSE paloOHaIBLHOTO
IPUPOONIOIB30BAHNUS;

YMEHHUE pelIaTh 3JIEMEHTapHble OMOJOTMYECKHE 3a/laud, COCTABIATH CXEMBbl IepeHoca
BEIIIECTB 1 SHEPTHUH B SKOCHCTeMax (11U MMUTAHMUS ),

YMEHHE BBINIOJIHATH JIAOOpaTOpHbIE M IMPaKTHYECKHe padoThl, cOONI0IaTh MpaBHia MpHU
pabote ¢ yueOHBIM 1 Ja00paTOPHBIM 000PYIOBaHHEM;

YMEHUE KPUTHUYECKH OIICHWBAaTh W HHTEPIPETUPOBATh MHPOPMALUIO OHOJOTHYECKOTO
COJlep’KaHusl, BKIIIOYAIOLIYIO IICEBJAOHAYYHbIE 3HAHUS U3 PA3IUYHBIX HMCTOYHUKOB (CpelncTBa
MaccoBOi HWH(pOpMaINMK, HAYYHO-TIOMYJSPHBIE MaTepHallbl), pacCMaTpUBaTh TJIOOAIBbHBIC
HKOJIOTHYECKUE MPOOIEMBbI COBPEMEHHOCTH, (DOPMUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO
MIO3HILIUIO;

YyMEHHE CO3/1aBaTh COOCTBEHHBIE TMHCHbMEHHBIE W YCTHBIE COOOIIeHHs, 0000mas
OMOJOTHYECKYI0O HMH(POPMAIMI0O M3 HECKOJIbKUX HCTOYHHKOB, TIPAaMOTHO HCIIOJIb30BaTh
NOHATUIHBIN anmapaTt OMOJIOTHH.
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TEMATHUYECKOE IINTAHUPOBAHUE

10 KIIACC
KouunyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHue pa3/iesioB U TeM ungpoBbie
Ne i/ P Kontponbnbsie  IlpakTHyeckue (up )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
bu6mmorexa [IOK
1 JKvBbIE cHCTEMBI U X OpraHU3aIus 1 0 0 https://m.edsoo.ru/7fA1c292
Bbu6nmuoreka [JOK
2 bronorns kax Hayka 2 0 05 https://m.edso0o.ru/7f41¢c292
. bubmuorexa [JOK
3 XUMHYECKUH COCTAB M CTPOCHUE KIIETKH 8 0 1 https://m.edsoo.ru/7f41c292
Bbu6nmmoreka [JOK
4 IKHM3HEACATENBHOCTS KIETKH 6 0 0 https://m.edsoo.ru/7f41¢c292
PazMHOXeHUE 1 MTHANBUYaJIbHOE PA3BUTHE bubmmoreka [JOK
5 5 0 1
OpPraHU3MOB https://m.edso0o.ru/7f41c292
6 HacnencTtBeHHOCTh M UBMEHUYUBOCTh 8 0 15 bubmuorexa [JOK
OpPraHUu3MOB ' https://m.edso0.ru/7f41c292
7 Cenexkuust oprann3mMoB. OCHOBBI 3 0 0 bu6mmoreka [IOK
OMOTEXHOJIOTUHU https://m.edsoo.ru/7f41c292
Bbu6nmmoreka [JOK
8 Pescpiioe Bpens ! ! 0 https://m.edso0.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 1 4
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https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

11 KIIACC

KouunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iejioB U TeM (undposbie)
Ne n/m Konrpoabnbsie IIpakruueckue
NPOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsI padoThI
pecypcsbl
bu6mmoreka [IOK
1 JBOMOUHORKA GHONOTHS o 0 1 https://m.edsoo.ru/7f41cc74
5 Bo3HHKHOBEHUE U pa3BUTHE KU3HU HA 9 0 05 bubanorexa HOK
3emite ' https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
3 OpraHH3MBI i OKpYIKaIOwas cpeia > 0 ! https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
4 Coo011iecTBa ¥ HKOJIOTHYECKUE CHCTEMBI 9 0 0 https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
° Pesepeiioe spens 2 1 0 https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 1 2.5

25



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

26



IHOYPOYHOE IINTAHUPOBAHMUE

10 KJIACC
Kosaun4yecTBo 4acos JJIeKTPOHHBbIE
Ne Hdara uudposbie
Tema ypoka Kontponbnbsie IlpakTnyeckue
n/n Bcero u3yuyeHusi oOpa3oBaTesibHbIE
padoThI padoThI
pecypchl
but6mmoreka [IOK
1 buonorus B cucreme Hayk 1 0 0 https://m.edso0.ru/863e6122
https://m.edsoo.ru/863e632a
MeTo1bl TO3HAHUA KUBOW TPUPOIBI.
[TpakTrueckas padota Ne 1
2 «Mcnonb30BaHne pa3IuIHBIX 1 0 0.5 bubmorexa [TOK
P ' https://m.eds00.ru/863e6122
METOHOB NP U3y4YECHUU
OMOJIOTMYECKUX 00BEKTOBY
buonornueckne cucTeMsl, IPOLECCH bubnmoreka [JOK
3 1 0 0
U UX U3yYCHHE https://m.eds00.ru/863e6564
XuMuueckuii coctaB KieTku. Bona u bubmoreka [JOK
4 1 0 0
MUHEPAIBHBIE COJIU https://m.eds0o.ru/863e674e
bubmunoreka LIOK
b . 1
5 enku. CocTaB U CTPOCHHE OEIIKOB 0 0 https://m.edsoo.ru/863e6h72
depMeHThI — OHOJIOTHYECKHE
karanu3atopsl. JlabopaTopHas
6 pabota Ne 1 «3yuenue 1 0 05 bubmmoreka [JOK
KATATUTUYECKOW aKTUBHOCTH ' https://m.eds00.ru/863e6b72
dbepMeHTOB (Ha MpUMepe aMUJIa3bl
WJIM KaTajasbl)»
7 Vrinesoasl. JIumuast 1 0 0 bubmunoreka LIOK
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https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72

https://m.edso0.ru/863e6870

bubmunoreka LIOK
8 HyxennoBeie Kneiorst. AT® 0 0 https://m.edso0.ru/863e6d5c
9 Hcropust u METObI N3y4EHUS 0 0 bubnmoreka [JOK
kyieTku. Knerounas teopust https://m.eds00.ru/863e6e88
10 Krerka kak 1ieocraas xuBast 0 0 Bbubmunoreka LIOK
cucrema https://m.eds00.ru/863e6e88
CTpoeHme 3yKapuoOTHYECKOUN KIIETKH.
JlaboparopHuas pabota Ne 2
«M3yueHue cTpoeHns KIETOK bu6muorexa [IOK
11 pacTeHHIA, ’KUBOTHBIX, TPHOOB U 0 0.5 https://m.eds00.ru/863e6ff0
OaKTepHii Mo MUKPOCKOIIOM Ha https://m.eds00.ru/863e716¢c
TOTOBBIX MHUKpOIpEnapaTax u ux
OTIHCaHHE»
JKu3HEeHHBIN ITUKIT KIETKH. Jlenenue
kietku. Muros. JlabopaTopHast BuGmorexa LIOK
12 pabota Ne 3 «HabmoneHue MuTo3a B 0 0.5 https://m.edsoo.ru/863e7dcA
KJIETKaX KOHYMKA KOPEIKa JIyKa Ha
TOTOBBIX MUKpOIIpEnapaTax»
bubmunoreka LIOK
13 OOMeH BeecTB WIH METaboIH3M 0 0 https://m.edsoo.ru/863e766¢
bubmunoreka LIOK
14 Potocures. XemocHnTes 0 0 https://m.eds00.ru/863e7c98
. bubmoreka [JOK
15 JHepreTiicckuii 0omen 0 0 https://m.edsoo.ru/863e7aae
buocunres 6enka. Peaknus bubmoreka [JOK
16 0 0
MAaTPUYHOT'O CUHTE3A https://m.eds00.ru/863e796e
17 Tpancnsnus — OnocuHTe3 Oenka 0 0 Bu6muotexa [JOK

28



https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6e88
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https://m.eds00.ru/863e796e

18 Hexknerounsie ¢popmbl )KU3HU — 0 0 Bubmuotexa [JOK
BUPYCHI https://m.eds00.ru/863e7540
bubmunoreka LIOK
19 DopMbI pa3MHOKEHUST OPTaHU3MOB 0 0 https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
N bu6mmoreka [IOK
20 Meiios 0 0 https://m.edsoo.ru/863e7f4a
OO0pa3oBaHue U pa3BUTHE MOJIOBBIX
KJIeTOK. OIJI0I0TBOPEHHE.
JlaboparopHuas pabota Ne 4 bu6nuoreka [IOK
21 0 0.5
«M3ydyeHue cTpoeHus MONOBbIX https://m.edsoo.ru/863e81b6
KJIETOK Ha I'OTOBbIX
MUKpOTpenaparax»
99 WHauBuayanbHOe pa3BUTHE 0 0 bu6nuorexa [IOK
OpPraHu3MOB https://m.eds00.ru/863e8436
93 I'eneTnka — Hayka o 0 0 bubmmorexa IIOK
HACJIE€ACTBEHHOCTH U N3MEHYNBOCTU https://m.edso0.ru/863e86f2
3aKOHOMEPHOCTHU HACIEAOBaHUS
24 MPU3HAKOB. MOHOTHOpUTHOE 0 0 bubmmorexa LIOK
p ] pr https://m.edsoo.ru/863e8878
CKpeIllIUBaHHe
UTHOPHUIHOE CKpeUIMBaHUE. 3aKOH
25 fezzamimilmro Hai:nI: OBaHHUS 0 0 bubmorexa [JOK
A https://m.eds00.ru/863e89a4
MPU3HAKOB
CueruieHHOe Hacae10BaHUE
26 npu3HakoB. JlabopaTtopHas paboTa 0 05 bu6nuoreka [IOK

Ne 5 «I3yuenue pe3ynbraTtoB
MOHOTHOPUAHOTO U AUTHOPHUIHOTO

https://m.edso0.ru/863e8c60
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https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
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CKpELIMBAHUA Y JPO30(HIIBI HA
TFOTOBBIX MUKPOMpEnapaTax»»

I'eneruka nmona. HacnenosaHue

bu6mmoreka [IOK

27 MPU3HAKOB, CUEIJICHHBIX C TIOJIOM ! 0 0 https://m.edso0.ru/863e8c60
HN3menunBocth. HenacnencrseHHas
W3MEHYHBOCTh. JIJabopaTopHas
pabota Ne 6. 3yuenne bu6nuoreka [IOK
28 . 1 0 0.5
MOIU(DUKAITMOHHON U3MEHUNBOCTH, https://m.edso0.ru/863e8efe
MOCTPOCHUE BaPHAIIMOHHOTO Psia U
BapUALMOHHON KPUBO»
HacnencrBenHass ©3MEHYHUBOCTD.
JlaGopaTopHnas padota Ne 7. bu6nuoreka [IOK
29 . 1 0 0.5
«AHanu3 MyTauil y 1po3o¢puibl Ha https://m.edsoo.ru/863e8efe
TOTOBBIX MUKpPOIIpEnapaTax»
but6mmoreka [IOK
30 Peteriia wenosexa 1 0 0 https://m.edsoo.ru/863e8d78
bu6mmoreka [IOK
31 Cenekums kak Hayka i npoece 1 0 0 https://m.eds00.ru/863e9214
32 MeTo/ bl U TOCTHKEHUS CENIEKIINU 1 0 0 bubmuoteka [JOK
pacTEeHUN U KUBOTHBIX https://m.edso0.ru/863e9214
33 broTrexHoI0rus Kak oTpacib 1 0 0 bubmmoreka [JOK
MPOU3BOACTBA https://m.edso0.ru/863e9336
PesepBHeIil ypok. O600IIEHHE T10
34 teme «HaciaeacTBeHHOCTD U 1 1 0
W3MEHYHBOCTH OPTaHU3MOB)
OBIIEE KOJIMYECTBO YACOB I10 34 1 4

[NPOT'PAMME
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https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
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11 KIIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne Hara uugpossie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero u3yuyeHusi oOpa3oBaTejibHbIE
padoThI padoThI
pecypcsl
N bu6mmoreka [IOK
1 C) 1 0 0
BOTHOTIA 1 METOAIM €€ H3yHeHui https://m.edsoo.ru/863ea20e
5 HcTopus pa3BuTHs npeacTaBieHuil 00 1 0 0 bubmmoreka [JOK
3BOIIOINU https://m.edso0.ru/863e9570
bubmunoreka LIOK
3 Muipososmiowss ! 0 0 https://m.eds00.ru/863e9cle
HOHyHHHI/IH KaK 3JICMCHTAapHasA
€IMHMIIA BUJIA ¥ SBOJIOLUH.
4 nieso I;TO HI;SI aGora JI\; 1 1 0 0.5 bubamorexa [OK
paTopHai p B ' https://m.eds00.ru/863e99c6
«CpaBHeHHE BUIOB 1O
MOP(}OIOTHYECKOMY KPUTEPHIO»
JIBrKymme cuitbl (37eMEeHTapHBIC bubmmoreka [JOK
5 1 0 0
(haKTOpBI) IBOITIOLIUN https://m.edsoo.ru/863e9da4
bubmunoreka LIOK
E i 1
6 CTECTBEHHBIH 0TOOP U ero (hOopMBbI 0 0 https://m.edsoo.ru/863e9ed0
Pe3ynprarsl aBoIIOIMNA:
pUCIOCOOICHHOCTh OPTaHU3MOB U
7 BUJ000pazoBanue. JlabopaTopHas 1 0 05 bubmmoreka [JOK
pa6ora Ne 2 «Omnucanue ' https://m.eds00.ru/863e9fde
MPUCTIOCOOTIEHHOCTH OpraHu3Ma U eé
OTHOCHUTEIJIBHOTO XapaKkTepar»
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https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
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Hamnpasnenus u nytu bu6nuorexa [IOK
8 0 0
MAaKpO3BOJIIOLIUU https://m.eds00.ru/863e9cle
but6mmoreka [IOK
o Heobparmocrs ssomounn 0 0 https://m.edsoo.ru/863ea5a6
Uctopus xxu3Hu Ha 3emiie 1 METObI bu6nuoreka [IOK
10 R 0 0
e€ u3ydyeHus https://m.edsoo.ru/863eatbe
1 ['MnoTre3sl MPOUCXOKACHUS KU3HU Ha 0 0 bubmmoreka [JOK
3emuie https://m.edsoo.ru/863ea5a6
PazButue xxu3Hu Ha 3emiie o 3paM u bubmmoreka [JOK
12 0 0
rnepuoaam https://m.edso0.ru/863ea6be
OcCHOBHBIE 3TaIbl 3BOJIIOLUN
PACTUTCIIBHOTO U JKUBOTHOI'O MHpPaA.
[IpaxTuueckas padora Ne 1 bu6nuorexa [IOK
13 0 0.5
«M3y4eHne UCKONIaeMbIX OCTaTKOB https://m.edsoo.ru/863ea8bc
pacTEeHU U KUBOTHBIX B
KOJUTEKLIHSAX»
CoBpemeHHas cucreMa bu6nuorexa [IOK
14 0 0
OPraHU4YeCcKOro Mupa https://m.edsoo.ru/863ea48e
bu6mmoreka [IOK
1
5 DBOJIOIKS YeTIOBEKA (aHTPOIIOTECHE3) 0 0 https://m.edsoo.ru/863eac2c
JBwxymme cuitbl (pakTops) bubmuotexa [JOK
16 0 0
AHTpOIIOTeHE3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaJINH SBOJIFOLIMHI 0 0 bubmunoreka LIOK
yesoBeKa https://m.edso0.ru/863ead44
18 Yenoseuyeckue pacel U NPUPOIHbBIE 0 0 bu6nuoreka [IOK

ajgalTainuy 4€JI0BCKa

https://m.edso0.ru/863eaea?2
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PesepBHelil ypok. O600IICHHE 10

but6mmoreka [IOK

19 TeMe «BO3HMKHOBEHUE U pa3BUTHE 0 0 https://m.edsoo.ru/863eadAd
JKU3HU Ha 3eMIie»
but6mmoreka [IOK
20 JKOIIOrHs Kak Hayka 0 0 https://m.edso0.ru/863ead44
Cpenpl 0OUTaHUS ¥ SKOJIOTHIECKHE bu6nuoreka [IOK
21 0 0
(baxTopsl https://m.edso0.ru/863eafec
AOluoTtndeckue (HaxTopsl.
JlaGopaTopHnas pabota Ne 3.
«Mopdonornyeckue 0COOCHHOCTH
N bu6mmoreka [IOK
22 pacTeHuil U3 pa3HbIX MECT OOUTAHUS. 0 0.5
https://m.edsoo.ru/863eb10e
Jlaboparopnas pabota Ne 4.
«BnusHME cBeTa Ha POCT U Pa3BUTHE
YepEeHKOB KOJIeyca
bubmunoreka LIOK
2 b
3 MOTHHECKHE (aKTOPEI 0 0 https://m.eds00.ru/863eb348
DKOJOTUYECKHUE XapaKTEPUCTUKU
24 nomnynsun. [Ipaktuyeckas padora Ne 0 05 Bu6muotexa [JOK
2 «[Toacy€r MmIOTHOCTH MOMYJIALHI ' https://m.edsoo.ru/863ead44
Pa3HbIX BUJIOB PACTEHHID»
o5 Coo0riecTBa OpraHU3MOB — 0 0 bu6nuoreka [IOK
OHOIIeHO3 https://m.edsoo.ru/863eb46a
26 DKOJIOTUYECKHE CUCTEMBI 0 0 Bbubmunoreka LIOK
(3KOCUCTEMBI) https://m.edsoo.ru/863eb46a
OcCHOBHBIE TIOKA3aTENI YKOCHCTEMBI. 6 OK
27 Dkonorudeckue nupamuabl. CBocTBa 0 0 ubnnorexa [

skocucteM. Cykueccust

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

33



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

28 Hprpoatie sxocHcTeMbI 1 0 0 https://m.edso0.ru/863ead44
bubmunoreka LIOK
29 AHTpPOTIOTEHHBIE IKOCUCTEMBI 1 0 0 https://m.edsoo.ru/863eadAd
30 Buocdepa — rimobanbHas 3xocucTeMa 1 0 0 Bubmuotexa [JOK
3emun https://m.eds00.ru/863ebb5e
31 3aKOHOMEPHOCTH CYIIECTBOBAHUS 1 0 0 bu6nuoreka [IOK
6uocepsl https://m.eds00.ru/863ebd16
bu6mmoreka [IOK
32 UYenosedecTBo B Ouochepe 3emin 1 0 0 https://m.edsoo.ru/863eadAd
33 CocylecTBOBaHHE TPUPOJIBI U 1 0 0 bu6nuoreka [IOK
YeJI0BEYECTBA https://m.edsoo.ru/863ebale
Pese i1 ypok. O6o0meHue e
34 «Cof(li3 HI;I;/ITZE I/IK3K0JI0FII;IIIII6HCI/II<I/IZ - 1 1 0 bubmorexa [JOK
B https://m.edsoo.ru/863ead44
CHCTEMBI»
OBILIEE KOJIMYECTBO YACOB I1O 34 1 55

I[TPOTPAMME
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