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IIpn paszpaboTke mnporpaMMbl IO OHOJOTMM TEOPETUYECKYI0 OCHOBY JJIs
omnpejiefieHuss TMOAXO0J0B K (OPMHUPOBAHUIO COAEpX aHUS y4eOHOro mpeameTa
«buonorus»  coctaBWiAM:  KoHUenTyalbHble  nosoxenus PIroOC  COO o
B3aMMOOOYCJIOBIIEHHOCTH ILI€JIEH, COAEpXKaHUs, PE3yJIbTaTOB 00y4YeHHs] U TpeOOBaHUM K
YPOBHIO MOATOTOBKM BBITYCKHUKOB, IOJIOKEHHS 00 OOIIMX MLENsiX M NpUHLUIAX,
XapaKTEepU3YIOLIUX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPEAHET0 001Iero oOpa3oBaHus B
Poccuiickoit @enepanuu, a Takxke MOJOKEHUS O cnenupuke ONOIOruM, €€ 3HaYeHUH B
MO3HAHUU KUBOM IPUPOJABI U 00ECIIEUEHUHN CYIIECTBOBAHUS YEJIIOBEUECKOTO OOLIECTBA.
CornacHO Ha3BaHHBIM IOJIOKEHHSIM, ONpPE/IEeJI€Hbl OCHOBHbIE (P)YHKIMU MPOTPaAMMBI IO
Oouonoruu u e€ CTpyKTypa.

[Iporpamma mo Ouosoruu AaéT MpeACTaBICHHE O IeNAx, 00 00Iiei crpareruu
oOy4YeHHUsl, BOCIUTAHUA M PA3BUTUS 0O0YyYalOLIUXCS CPEICTBaMU Y4eOHOro Mpeamera
«buonorusy», ompenenser o0s3aTeIbHOE MPEAMETHOE COJEp)KaHUE, €ro CTPYKTYpY,
pacnpeenieHe Mo pasjesaM U TeMaM, peKOMEHIyeMYI0 MOCIIeJOBaTeIbHOCTh U3YUEHUS
y4eOHOro Marepuana ¢ y4éTOM MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBS3EH, JIOTMKU
00pa30BaTEIbHOTO MPOLIECCa, BO3PACTHBIX OCOOCHHOCTENH 00yUarOIINXCSl.

B mporpamme mo OMOJIOTMH Takke YYHUTHIBAIOTCS TPEOOBaHUSA K IUIAHUPYEMbIM
JUYHOCTHBIM,  METaNpeAMETHbIM U  MPEIMETHbIM  pe3yjbTaTaM OOy4YeHHs B
(hopMUPOBaHUU OCHOBHBIX BHOB Y4eOHO-TIO3HABATEIHHON JEATEITbHOCTH/YICOHBIX
JecTBUI 00yUaroluXcs 0 OCBOCHHIO COJEPKaHUsl OMOJIOTHYECKOro 00pa3oBaHUsl.

B nporpamme no Guonorun (10 kiacc 6a30BbIil YpOBEHb) peaau30BaH MPHUHIIMI
MPEEeMCTBEHHOCTH B M3y4Y€HUU OuoJioruM, Onarojapss 4yemMy B Hel IpocMaTpHUBaeTCs
HalpaBJICHHOCTb Ha PAa3BUTHE 3HAHWMH, CBSI3aHHBIX C (OPMHUPOBAHHEM ECTECTBEHHO-
HAyYHOI'O MHPOBO33PEHUS, LIEHHOCTHBIX OPHEHTALUUN JUYHOCTH, HSKOJOIHYECKOTO
MBILUIEHUS, IPEJCTABICHUI O 310pOBOM 00pa3e >KM3HH U OCpeXHBIM OTHOIIEHUEM K
OKpy»katouie npupogHoi cpeze. IloaToMy Hapsiny ¢ u3ydeHHEM OOIIEOMOIOTMYECKUX
TEOpHUH, a TakkKe 3HAHUM O CTPOEHUHM KMBBIX CHCTEM pa3HOIO pPaHra M CYLIHOCTU
OCHOBHBIX NPOTEKAIOIIUX B HHUX IPOLECCOB B IporpaMme IO OWOJIOTUH YJIEJIEHO
BHUMAaHHE HCIOJb30BAHHUIO MOITYYECHHBIX 3HAHUN B MOBCEIHEBHOW XHU3HH JUISl PEIICHUS
OPUKIAJHBIX 3aJlad, B TOM 4HCJIe: NPOPUIAKTUKHA HACJIEICTBEHHBIX 3a00JieBaHUIl
YeJI0BeKa, MEIMKO-TeHETUYECKOI0 KOHCYJIBTUPOBAHUSA, OOOCHOBAHMS HKOJOTHYECKU
11eJ1IeCO00pa3HOro IMOBEACHUS B OKpY’Kalollell NpUpOAHON cpene, aHaidu3a BIUSHUS
XO3SIICTBEHHOM NI€ATEIBbHOCTH YEJIOBEKAa Ha COCTOSHUE NPHUPOJHBIX M MCKYCCTBEHHBIX
HKOCHUCTEM. YCHJIEHMEe BHHMAaHUS K MPUKIAAHON HAINpPaBJIEHHOCTH y4eOHOro mpeamMera
«buonorus» NPOAUKTOBAHO HEOOXOAMMOCTHIO OOECHEeUEHUs YCIOBUH Ui pELIeHUS
OJHOW M3 aKTyaJbHBIX 3aJlad MIKOJHHOIO0 OHOJOrHYecKOro oOpa3oBaHuUs, KOTOpas
npeanonaraeT (HOpMUpPOBaHHWE Y OOydYalOIIUXCS CHOCOOHOCTH aJanTHpPOBATHCS K
U3MEHEHMUSIM JUHAMUYHO PAa3BUBAIOLIETOCS COBPEMEHHOTO MUPA.

buonorus Ha ypoBHE cpenHero oOHIEro oOpa3oBaHMs 3aHMMAET Ba)XXHOE MECTO.
Omna oGecrnieunBaeT (opMHUpPOBAHUE y O0YUAIOIIUXCS TIPEJICTABICHUI O HAYYHON KapTHUHE
MUpa, paciupseT u 0000IIaeT 3HaHUs O )KUBOM MpUpoje, €€ OTINUUTENbHBIX MTPU3HAKAX



— YPOBHEBOW OpraHM3allid W SBOJIIOLWHU, CO3MAa&T YCIOBHS Js: MO3HAHHUS 3aKOHOB
KUBOU MPHUPOJIBI, HOPMUPOBAHUS (PYHKIMOHATHLHONW TPaMOTHOCTH, HABBIKOB 3JI0POBOTO
u Oe3omacHOro oOpasa KHU3HHU, IKOJIOTUIECKOTO MBIIIICHHS], IEHHOCTHOTO OTHOLICHHS K
YKUBOU IIPUPOJIE U YEIIOBEKY.

Bonbmioe 3HaueHue OHMONOTHA WMEET TaKXKE JUIA PEHICHHUS BOCIUTATENBHBIX M
Pa3BUBAIONIUX 3aJa4 CPEJHEro OO0IIero oOpa3oBaHMs, COIMATU3AIMH OO0YyYarOlUXCS.
N3ydyenune Ouonorum oOecrneuynBaeT YCIOBHUS Uil (DOPMHPOBAHUS HHTEIIEKTYaJbHBIX,
KOMMYHUKAIIMOHHBIX W HMH()OPMAIMOHHBIX HABBIKOB, JCTETHYECKON KYyJIbTYpHI,
CIOCOOCTBYET HWHTETpalMy OWOIIOTMYECKHX 3HAHWUH C TPEACTABICHUSMH W3 JPYTHX
y4eOHBIX MpPEIMETOB, B YacCTHOCTH, (u3uku, xuMuu u reorpaduu. Has3BaHHBIE
MOJIOKEHUSI O TIPeIHA3HAaYeHUH yueOHOro npeamMera «bruonorusy coctaBuiv OCHOBY AJs
onpejieNieHusT TOJIXOJ0B K OTOOPY UM CTPYKTYpUPOBAHHUIO €ro  COJAEp KaHMs,
MPEICTaBIEHHOr0 B IpOrpaMMe Mo OMOJIOTHH.

Ot6op conepxkanusi ydeOHoro mpeamera «buonorus» Ha 0a30BOM ypOBHE
OCYHIECTBJIEH C MO3ULMHA KyJIbTYpOCOOOPA3HOIO MOJX0Ja, B COOTBETCTBUH C KOTOPBIM
oOyuaronuecss JOHKHBI OCBOMTH 3HAHUS W YMEHHUs, 3HauuMble A (HOPMUPOBAHUS
oOmieil KyJabTyphl, ONpeeNsioniie aJeKBaTHOE MOBEICHUE YEJIOBEKa B OKpY:Karolleu
MPUPOAHON Cpele, BOCTPEOOBAHHBIE B TOBCEIHEBHOM MKU3HU U MPAKTHUYECKOH
nestenibHOCTH. Ocoboe MecTo B AITOW CHUCTEME 3HAaHUW 3aHUMAIOT  3JIEMEHTHI
COJIep’KaHus, KOTOpbIE CIYy>KaT OCHOBOM 1jisi (OPMUPOBAHMS TPEACTABICHUNA O
COBPEMEHHON €CTECTBEHHO-HAyYHOW KapTUHE MHUpa M IIEHHOCTHBIX OPHEHTALUIX
JUYHOCTH, CIIOCOOCTBYIOIIUX TYMaHU3alUK OMOJIOTHYECKOr0 00pa3oBaHusl.

CTpyKTypupOBaHHE COJIep:KaHUs yueOHOro Marepuana B IporpaMMe o OHOJIOTUU
OCYIIECTBJIEHO C YYETOM TMPUOPUTETHOTO 3HAYEHUS 3HAHUM 00 OTIMYUTEIHHBIX
OCOOCHHOCTSIX KMBOM MPUPOJBI, O €€ YpPOBHEBOW OpraHu3alMi U HBOJONMH. B
COOTBETCTBUM C OSTUM B CTPYKType ydeOHoro mpenmera «buonorus» BblieneHbl
CIENyIOIINe coJiepkarenbHble JnHUU: «buomorus kak Hayka. MeToIsl HAy4YHOTO
no3HaHus», «Knerka kak Ouosornueckas cucrema», «OpraHu3Mm Kak Ouoyormyeckas
cuctema», «CucremMa W MHOrooopazue OpPraHMYECKOro MHpPay, «IBOJIOIUS >KUBON
IPUPOBDY, « IKOCUCTEMBI U MPHUCYIIUE UM 3aKOHOMEPHOCTH.

Lens uzyuenust yue6Horo npeameta «buonorus» Ha 6a30BOM ypOBHE — OBJIa/ICHUE
o0y4aromuMUCs 3HAHUSMU O CTPYKTYpHO-(YHKIMOHAJIBHON OpraHU3allid >KUBBIX
CHUCTEM pa3HOT0 paHra M MpHOOpeTeHHe YMEHUW HCIOJIb30BaTh 3TU 3HAHMS JUIS
IPaMOTHBIX JIEUCTBHUI B OTHOIIEHUU OOBEKTOB >KUBOW MPHUPOJBI U PEHICHUS PA3TUYHBIX
KU3HEHHBIX TTPOOIIEM.

JlocTrkeHue 1enu u3ydeHus ydeoHoro npeameta «buonorus» Ha 6a30BOM ypoBHE
o0ecTeuynBaeTCs pEIIeHNEM CIEAYIOMINX 3a1au:

OCBOCHHE O0YYarOIIMMHUCS CUCTEMbI 3HAaHUN O OMOJIOTUYECKUX TEOPHSIX, YUCHUSX,
3aKOHAaX, 3aKOHOMEPHOCTSX, THUIOTe3aX, MpaBWiIax, CIyXalluX OCHOBOM  JUis
(dbopMUpOBaHUS TPEICTABICHUNH O €CTECTBEHHO-HAYYHOW KapTHHE MHpPA, O METoJax
HAYYHOT'O MTO3HAHMSI, CTPOEHUH, MHOT000pa3nuu U 0COOCHHOCTSX KHUBBIX CHCTEM Pa3HOTO
YPOBHSI OpraHHU3alllM, BBIJAIOUIUXCS OTKPBITUAX M COBPEMEHHBIX HCCIICJOBAHUAX B
OnoJIOruu;



dbopmupoBanue y OOydYalOIIMUXCS IMO3HABATENBHBIX, WHTEJUICKTYaJbHBIX U
TBOPUYECKHUX CIIOCOOHOCTEN B MPOLIECCE aHAIU3a AAHHBIX O MYTAX Pa3BUTHUS B OMOIOrUU
Hay4HBIX B3IJISJI0B, UACH M MOAXOJOB K U3YUYEHHUIO >KMBBIX CHUCTEM Pa3HOTO YpPOBHS
OpraHu3aluy;

CTaHOBJIEHHE y 00y4Yaromuxcs oouel KyJabTypsl, (QyHKIMOHAIBHON I'PaMOTHOCTH,
pa3BUTHE YMEHUU OOBICHATH M OIICHUBATh SIBJICHHUS OKPYXKAIOIIETO MHpa KUBOU
MIPUPOJIbI HA OCHOBAHUU 3HAHUH U OMBITA, MOJTYYCHHBIX [IPU U3YUYEHUU OMOJIOTHH;

¢opmupoBanue y  oOydalolIUXCs  YMEHHA  WUIIOCTPUPOBATH  3HAYEHHUE
OMOJIOrMYECKUX 3HAHUW B MPAKTUYECKOM JIEATEIbHOCTH YEJIOBEKa, pPa3BUTHU
COBPEMEHHBIX METUIIMHCKUX TEXHOJIOTMI U arpoOMOTEXHOIOTUH;

BOCIIUTAaHUE YOEXKNAEHHOCTH B BO3MOXXHOCTM IIO3HAHUS YEJIOBEKOM JKHUBOM
MIPUPO/IbI, HEOOXOAUMOCTH OEPEKHOTO OTHOIICHUS K HEH, COOIOICHUS ITUYECKUX HOPM
MIpY MPOBEACHUH OMOJIOTMYECKUX MCCIIEJOBaHUM;

OCO3HAaHHWE IIEHHOCTH OWOJIOTMYECKMX 3HAaHUM JUISl  TOBBIILICHUS YpPOBHS
AKOJIOTMUYECKON KyJIbTYpPBL, U1 OPMUPOBAHUS HAYYHOTO MUPOBO33PEHHUS;

NPUMEHEHHE NPUOOPETEHHBIX 3HAHUM M yYMEHH B TOBCEJIHEBHOW JKU3HH JUIS
OLICHKHM TIOCJIEJICTBUIA CBOEH JEeATENbHOCTH IO OTHOIIEHHUIO K OKpYy’XKaloleh cpee,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHHME U COOJIOJEHHME Mep NPO(UIAKTUKU
3a00JIeBaHUIA.

B cucreme cpennero oOuiero oOpasoBanust «buonorus», usyyaemas Ha 0a30BOM
YpOBHE, SBISETCA 0O0s3aTeNIbHBIM Yy4eOHBIM MPEAMETOM, BXOJAIIMM B COCTaB
npeaMeTHOM 001acTu «ECTECTBEHHO-HAYYHBIC MPEIMETHI.

Jns w3ydyeHuss OMoOJOruM Ha 0a30BOM YPOBHE cpenHero ofmiero oOpa3zoBaHUs
orBoauTcs 34 yaca (1 yac B Henenio).



COJAEPKAHUE OBYUYEHUA

Tema 1. buoJsiorust kKak Hayka.

buonorust xkak Hayka. CBsA3b OHOJIOTMH C OOIIECTBEHHBIMU, TEXHUYECKUMH U
JIPYTMMH €CTECTBEHHBIMH HayKaMu, Quiiocopueil, STUKOH, 3CTETUKON U mpaBoM. Poib
Oouonorun B (OPMUPOBAHUM COBPEMEHHOW HaydyHOW KapTuHbl wmupa. Cucrema
OMOJIOrMYECKUX HayK.

Metoasl TO3HAHUS KUBOM NPHUPOJLI (HAOMIOIEHUE, SKCIEPUMEHT, OIKCAaHUE,
U3MepeHue, Kiaccudukanus, MoJeIMpOBaHIE, CTaTUCTUYECKast 00paboTKa JaHHBIX).

JdeMoHcTpanum:

[Toptpetsr: Y. lapsun, I'. Mengens, H. K. Konbsuos, /. Yorcon u @. Kpuk.

Tabmuupe! U cxembl: «MeTobl TO3HAHUS KUBOU MPUPOJIBD».

JlabopaTopHble H IpaKTHYeCKHE PAdOThI:

[IpakTuueckas padora Ne 1. «lcnonab30BaHue pa3iMYHBIX METOJOB MPU U3yUYEHUU
OMOJIOrMYECKUX 0OBEKTOBY.

Tema 2. 7KuBble cUCTEMbI M UX OPraHU3ALUA.

XKusbie cuctembl (OMOcHCTEMBbl) KakK HOpeaMeT u3ydeHus Ouojoruu. OTiauuue
KUBBIX CUCTEM OT HEOPTAaHUYECKON MPUPOIBI.

CBoiicTBa OMOCHUCTEM U HX pa3HOOOpa3ue. YPOBHU OpraHU3alMUd OUOCUCTEM:
MOJIEKYJIAPHBIA, KJIETOYHBIM, TKAHEBBIM, OPraHU3MEHHBIM, MOMYJISALHMOHHO-BUIOBOM,
HKOCUCTEMHBIN (OMOreoLeHOTHYECKHIT), OMOCpEepHBIil.

JdeMoHcTpanum:

Tabmuups! u cxeMbl: «OCHOBHBIE PU3HAKHU KU3HW», «YPOBHHU OPraHU3aLUU KUBOI
IPUPOIBD).

O6opynoBanue: mojenb Monekynsl JTHK.

Tema 3. XumMuuyecKuii COCTaB M CTPOEHHUE KJIETKH.

XWMHUYECKUN COCTaB KIETKHM. XHUMHYECKHE DJIEMEHTBI: MAaKpOXJIEMEHTHI,
MHUKpO3JIEMEHTHI. Boa 1 MUHEpaJIbHBIE BEIIECTBA.

@yHKINUM BOABI U MUHEPAJIBHBIX BEIIECTB B KieTKe. [loanepxanue 0oCMOTHYECKOTO
Oananca.

benku. CoctaB u cTpoeHue O€NKOB. AMHHOKHCIOTBI — MOHOMEpBI OEJIKOB.
He3ameHnMble ¥ 3aMEHHMMBbIE AMHUHOKHCIOTHL. AMHWHOKHCIOTHBIA COCTaB. YPOBHU
CTPYKTYpbl OE€KOBOW MOJIEKYJIbl (NEpBUYHAS, BTOpUYHAS, TPETUYHAS U YeTBEpTUYHAS
CTPYKTypa). XuMU4eCcKue CBOiCTBa OenaKkoB. buonornueckue GyHkinuu GENKoB.

depMeHTHl — Ouonorunueckue kartanuzatopbl. CTpoeHue ¢depMmMeHTa: aKTUBHBIN
HneHTp, cyocrparnas crneuuduunocts. Kopepmentsl. Butamunbl. Otnnuus (hepMeHTOB
OT HEOPraHUYECKUX KaTalln3aTOPOB.

VYrineBoapl: MOHOcaxapuibl (TIr0K03a, pubo3a U Je30kcupu003a), Aucaxapujibl
(caxapo3a, 1aKkT03a) M MoJucaxapuisl (Kpaxmal, TIMKOTeH, eJUTi0103a). buonornueckue
(GYHKIIUU yTIEBOJIOB.



Jlunuael: TpurmMuepusl, pochonunuasl, crepouasl. I'uapopunsHo-ruaApoPoOHBIE
cBoiictBa. buonormueckne ¢ynkumum nunumoB. CpaBHEHHE YTIEBOAOB, OEIKOB U
JIMIIAJIOB KAK UCTOYHUKOB DHEPIUH.

Hyxnennossie xucnorsr: JJHK u PHK. Hyxkneornasl — MOHOMEpBI HYKJIIEMHOBBIX
kucnot. Crpoenne u ¢pynkuuu JAHK. Crpoenne u ¢pynknuun PHK. Buner PHK. AT®:
CTpoeHUE U PyHKIUH.

Hwutonorusa — Hayka o kierke. Knerounas teopust — npuMep B3aUMOJCHUCTBUS U
1 ()aKTOB B HAYYHOM MTO3HAHUU. METOIbl U3YUEHHUSI KIETKH.

Krnerka kak nenoctHas xuBas cucrema. OOmue NpU3HAKW KIETOK: 3aMKHYyTas
HapyxHas MeMmOpana, moiyekynsl JIHK kak reneruueckuii anmapar, cucremMa CHHTE3a
Oenka.

Tunsl KIETOK: 3yKapuoTHuyeckas MU HpokapuoTuueckas. OCOOEHHOCTH CTPOCHMS
MpOKapuOTHUECKOM KieTku. Kierounas crenka Oakrtepuil. CTpOCHHE DYKapHUOTHUECKOM
KJeTKU. OCHOBHBIE OTJIMUUS PACTUTENbHOM, )KUBOTHOW U TPUOHOMN KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpbl KIETOK — KJIETOYHAsl CTEHKA, IJIMKOKAJIUKC, HX
¢byuknuun. I[lnasmatudeckas memOpana, e€ cBoiictBa M ¢yHKuuu. [luTommazma u eé
opranouapl. OmgHomemOpanHbsie opraHouasl kietku: OIIC, ammapar [ombmxw,
au3ocoMbl.  [lomyaBTOHOMHBIE  OpraHOMABl  KIETKM: MHTOXOHJIPUM,  IUIACTUIBL.
[IpoucxoxaeHrne MUTOXOHAPUM U miactu. Bunel miactun. HemeMOpanHble OpraHou ibI
KJIETKU: PUOOCOMBI, KJIETOYHBIA LEHTpP, UEHTPHUOIM, PECHUYKH, KIYyTUKH. DYHKIUU
OpraHOMJOB KJIETKU. BKitoueHus.

SAnpo — perynaropHslii 1eHTp kieTku. CTpoeHHe sjapa: sifepHas o000J0uKa,
KapuoIlIa3Ma, XPOMAaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BeleCTB B KJIETKE.

JdeMoHcTpanum:

[Toptpetrsr: A. JleBenryk, P. I'yk, T. IlIBann, M. Illneitnen, P. Bupxos, Ix.
Yorcon, ®@. Kpuk, M. Yunkusnc, P. ®pankiun, K. M. bap.

Juarpammbl: «PacnpeneneHne XMMHUUYECKUX D3JIEMEHTOB B HEXUBOW IPUPOLE»,
«PacnpenenieHne XUMHUECKUX 3JIEMEHTOB B KUBOM IIPUPOJIE.

Tabmuet u  cxembl:  «llepuoguueckass TabiauIa XUMHUYECKUX DIIEMEHTOBY,
«CTtpoenue MoJekynbl BoAbl», «buocunTes Oenkay, «CTpoeHHE MOJIEKYJBI OeilKay,
«Ctpoenue depmenta», «Hyknennossie kucnotsl. JJTHK», «Ctpoenue monexkynst ATDy,
«CTpoeHne 3yKapUOTUYECKOW KIETKN», «CTpOeHHe MXUBOTHOM KieTKn», «CTtpoeHue
pacTUTENbHON KJIeTKW», «CTpOeHHE MNPOKAPUOTUYECKON KIeTKn», «CTpoeHue sapa
KIIETKN», «YTIIEBOIb, «JIMmuas».

O6GopynoBaHue: CBETOBOM  MHKPOCKOI, OOOpYJOBaHHME [UIsi  MPOBEACHUS
HaAOJI0ICHNI, U3MEPEHNH, SKCTIEPUMEHTOB, MUKPOIIPENapaThl paCTUTEIbHBIX, )KUBOTHBIX
U 6aKTepuaIbHBIX KIETOK.

JlaGopaTopHble U IPaKTUHYeCKHE PAOOTHI:

JlaGopatopnas pabota Ne 1. «M3ydeHne KaTanUTUYECKONH aKTUBHOCTU (EPMEHTOB
(Ha mpuMepe amuiIa3bl WK KaTaaasbl)y.

Jlaboparopnast pabota Ne 2. «M3yueHue cTpoeHUs KIETOK PACTEHUM, SKUBOTHBIX U
OaKTepHii Mo MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIpEnapaTax U UX OIMUCaHHEe».



Tema 4. ’KusHeaesTe IbHOCTH KJIETKH.

OOmeH BemiecTB, WM MeTa0OMU3M. AcCUMWISIIUS (IUIACTUYECKUIT OOMEH) U
TUCCUMUIISALNS  (PHEpPreTHUYecKuid OOMEH) — JIB€ CTOPOHBI E€AMHOrO IMpoIecca
MeTabonm3Ma. Poibh 3aKOHOB COXpaHEHHS BEIIECTB M DHEPIHM B TOHUMaHUU
MeTaboau3Ma.

Tunel oOMeHa BemiecTB: aBTOTPOHBIN U TerepoTpodHsid. Ponb depMeHTOB B
0oOMEHE BEIIECTB U MPEBPAILCHUN SHEPTUH B KIIETKE.

®otocunte3. CBeroBast U TemHoBasi (a3el doTocuHTe3a. Peakuuu dorocuHTe3a.
OddexTuBHOCT PoTOocuHTE3a. 3HaAUCHUE HOTOCUHTE3A IS KU3HHU Ha 3emie. BrnusHue
yciaoBUM cpeabl Ha (POTOCHHTE3 W CHOCOOBI TMOBBIIICHHUS] €r0 MPOJYKTUBHOCTH Y
KYJbTYPHBIX PACTCHUH.

XeMocHuHTe3. XeMOCUHTE3UPYIONINEe OakTepur. 3HAUCHHE XEMOCHHTE3a IS )KU3HU
Ha 3emIe.

DHepreTuyecknuii OOMEH B KIeTke. PaciernsieHue BeIIecTB, BBIACICHHE U
AKKyMYJIMPOBAaHHWE SHEPrHMH B KIETKE. OJTalbl HEpreTudeckoro oobmeHa. [nmxonums.
bpoxenne wu ero Buabl. KucinopogHoe oxucieHue, WIM KIETOYHOE JbIXaHUE.
OxucnutenbHoe pochopunrpoBanre. IPPEeKTUBHOCTh IHEPIETHUECKOTO 0OMEHA.

Peakuuu mMatpuunoro cunHrtes3a. 'enernueckas unpopmanus u JJHK. Peanuzanus
reHeTHYecKod wuHoOpMalMi B KJIETKE. [ eHeTHMUecKud KOJ UM €ro CBOMCTBA.
Tpanckpunius — matpuunbii cuate3 PHK. Tpancnsuus — OuocuHTe3 Oenka. ITarbl
Tpancisauuu. KogupoBanue aMuHOKUCIOT. Pons pubocoM B OnocuHTe3e Oemka.

Heknerounsie ¢opmbl xu3Hu — BHUpychl. Mcrtopus otkpeitus BupycoB (/1. W.
NBanoBckwuii). OCOOEHHOCTH CTPOEHHUS W JKU3HEHHOTO IMKIa BUPYCOB. baktepuodaru.
bone3nn pacreHuii, JKMBOTHBIX M 4YEJIOBEKa, BbI3bIBAEMBIE BHUpycaMH. Bupyc
ummyHoaeduiuta yenoBeka (BUY) — Bo3oyaurens CIIM/la. OGpaTHas TpaHCKpHUIIIHUA,
peBepTasza u uHTerpasa. [lpodunaktruka pacnpocTpaHeHUs BUPYCHBIX 3a00JI€BaHUM.

JdeMoHcTpanum:

[Toptpetsr: H. K. Konbiios, 1. 1. UBanoBckuid, K. A. Tumupsizes.

Tabmuner u  cxembl: «Tumbl mnuTanus», «Metabonusmy, «MUTOXOHIPUSDY,
«JHepreTudeckuii  oomMen», «Ximoporact», «®Dorocuntes», «Crpoenue JIHK»,
«Ctpoenue u (QyHKkuMOHUpOBaHHE TeHa», «CuHTe3 Oenkay, «l eHeTH4ecKuil Komy,
«Bupyce», «bakrepuodarn», «Crpoenue wu sxu3HeHHbIA 1mkn Bupyca CIIN]a,
Oakrepuodara», «Permmukarus JJHK».

O6opynoBanue: wmoaenu-ammaukanun «Ynsoenne JHK wu  Tpanckpunmusy,
«buocunres 6enkay», «CTpoeHue KIeTKI», Mojeib cTpykrypsl JJHK.

Tema 5. Pa3MHoOKeHUe U HHAMBHUAYAJbHOE Pa3BUTHE OPraHU3MOB.

KieTouHbli 1K, WK KU3HEHHBIA NUKI KieTku. MaTepdasza u mutos. [Ipomeccsl,
nportekaomue B uHTepdasze. Permumkanus — peakuus marpuuHoro cuuteza JIHK.
CtpoeHne XpoMOCcOM. XPOMOCOMHBI HabOp — KapuoTHI. JIUIUIOWIHBIN M TarIOUIHBIN
XpOMOCOMHBIE HaOopbl. Xpomatupibl. l[luToNOrMUecKre OCHOBBI pPa3MHOKEHUS U
WHJMBUIYaJIbHOTO Pa3BUTHUSI OPTaHNU3MOB.

Henenue knetku — muto3. Ctaguu muto3a. [Ipoueccsl, npoucxoasiire Ha pa3HbIX
CTaJMsIX MUTO3a. bHOJOTMYECKHUI CMBICI MUTO3A.



[Iporpammupyemast TuOEIbh KISTKH — aronTo3.

dopMbl  pa3MHOXKEHHS OpPraHM3MOB: Oecrosioe W mojoBoe. Bumbl Oecronoro
pa3MHOXKEHHUsSI:  JIeJICHHE  HaJBOE, T[OYKOBAaHME OJHO- U  MHOTOKJIETOYHBIX,
cropoo0Opa3oBaHue, BEreTaTUBHOE pa3MHOXeHUEe. VICKyccTBEHHOE KJIOHHPOBAHHUE
OpPraHu3MOB, €r0 3HAYCHHE ISl CEJIEKIUU.

[TonoBoe pa3smMHOXKEHUE, €ro OTIAUYHSI OT OECIIONOTO.

Meiio3. Cragun wMeio3a. Ilpomeccel, mnpoucxonsduge Ha CTagusax Menosa.
[ToBenenne xpomocoMm B Meino3ze. KpoccuHrosep. buosornueckuii CMbICT U 3HAYEHUE
Meno3a.

'ameTorene3 — mporecc oOpa30BaHMS TMOJOBBIX KJIETOK Y >KMBOTHBIX. [lojoBbIe
KeJe3bl: CEMCHHUKU U sMYHUKUA. OOpa3oBaHUE W Pa3BUTHE TMOJIOBBIX KIETOK — raMeT
(cmepmato3ouj, SIMIEKIIeTKa) — cCrepMaToreHe3 u oBoreHe3. OCOOEHHOCTH CTPOCHHS
SIMIEKJIETOK U ciepmMaTo3onioB. OmnoaorBopenue. [laprenorenes.

NunuBunyansHOE pa3BUTHE (oHTOTEHE3). OMOpuoOHaIBHOE pa3BHUTHE
(amOpuorene3). JTambl AMOPHOHAIBHOTO PA3BUTHS Yy TO3BOHOYHBIX KHUBOTHBIX:
npobneHue, racTpyisauus, opraHoreses. lloctaomOpuoHanbHOe paszBuTHE. THIIBI
MOCTA3MOPHOHAIBLHOTO Pa3BUTHS: NpsIMOE, HempsiMoe (TMUMHOYHOE). BnusiHue cpeasl Ha
pa3BUTHE OPraHU3MOB, (DAKTOPHI, CHOCOOHBIE BBI3BIBATH BPOXKIEHHBIE YPOIACTBA.

Poct u pasBurue pactrenuii. OHTOreHe3 IIBETKOBOTO PACTCHUS: CTPOEHHUE CEMEHH,
CTaJU PA3BUTHSL.

JdeMoHcTpanum:

Tabmuupt u  cxembl: «DoOpMBI  pa3MHOXKEHHSI  OpraHU3MOBY», «JlBoiiHOE
OTUIOJIOTBOPEHHUE Y IBETKOBBIX PAacCTEHHiI», «BereraTuBHOE pa3MHOXKEHHE PACTCHUI,
«/lenenne kierku Gakrepui», «CTpoeHHE MOJOBBIX KIETOK», «CTPOECHHE XPOMOCOMBDY,
«Knerounsii mukiny, «Pemnmukauus JHK», «Murtosy, «Meiiosy, «lIpsimoe u Henpsmoe
pazButue», «l'ameTroreHes y MIEKONUTAIOIIMX U YeloBeKa», «OCHOBHbIE CTaauu
OHTOTEHE3a.

O6opynoBaHue: MUKPOCKOIIL, MUKPOIIPENapaThl «CriepMaTo30u bl
MJIEKOIIUTAOIIEro», «Sinekierka MiekonuTarwomero», «KapuokuHes B KieTkax
KOpEIIKa JyKa», MarHuTHas Mojenb-anmuukanusa «J/lenenue kierku», moxaens JJHK,
MoJieb MeTa(azHOl XPOMOCOMBI.

JlaGopaTopHble H IPaKTUYeCKHE PAOOTHI:

Jlaboparopnast pabota Ne 3. «HaGnrogenne MuTo3a B KIETKaX KOHYHMKA KOPEIIKa
JIyKa Ha TOTOBBIX MUKpOIIpenapaTax».

Jlaboparopnast pa6ora Ne 4. «M3ydyeHne CTpOCHHUS TMOJIOBBIX KIETOK Ha TOTOBBIX
MHUKpOIIpEnapaTax».

Tema 6. HacsiencTBeHHOCTh M HU3MEHYMBOCTH OPraHU3MOB.

[Ipenmer u 3amaum reHetuku. Mcropus pa3Butus reHeTUKH. Poib muTOIOrMH U
HMOpPHOJIOTHH B CTAHOBJICHMM T€HETHUKH. BKiaj poccHiicKMX U 3apyOeKHBIX yUEHBIX B
pa3BUTHE TEHETUKH. MeToabl TeHEeTUKU (THOPUIAOIOTMYECKUM, IUTOTCHETUUYECKUN,
MOJIEKYJISIpHO-TeHEeTHYeCKUil). (OCHOBHBIE TI'€HETUYECKHE TOHATUA. | eHeTuueckas
CHUMBOJIMKA, UCTIOJIb3yeMasi B CXeMaxX CKpPELIMBaHUM.



3aKOHOMEPHOCTH HACIEIOBaHUS TMPU3HAKOB, ycTaHOBIeHHble [. Menaenem.
MonorubpuaHoe CKpemmBaHue. 3aKOH €IUHO0-00pa3usi THOPUIOB MEPBOTO MOKOJICHHUS.
[IpaBusio noMuHUpPOBaHUsA. 3aKOH pacIICIUIeHHUs] MPU3HAKOB. ['MmoTe3a 4ucTOTh raMer.
[TonHoe 1 HEMOMIHOE JOMUHUPOBAHUE.

JlurnOpuaHoe CKpelmuBaHue. 3aKOH HE3aBUCHUMOIO HAcCjIeJI0BaHUs IPHU3HAKOB.
[utoreHeTnyecknue  OCHOBBI ~ JUTUOPUIHOTO  CKpEIIUBAHUA.  AHaIM3UPYIOIIEE
cKpemrBanue. M cnosib30BaHME AHAIM3UPYIOWIETO CKPEMIMBAHUA I ONpPEACIICHUS
T€HOTHUIIa 0COOH.

CuenneHHoe HacienoBaHue mNpu3HakoB. Pabora T. Moprana no cuenjieHHOMY
HACJIEI0BaHUIO TeHOB. HapyllieHue cuenyieHus reHOB B PE3YJIbTAaTe KPOCCUHIOBEPA.

XpoMOCOMHasi TEOpHUSI HACJIEICTBEHHOCTH. | 'eHeTUUeCKHe KapThl.

l'enernka mnoma. XpoOMOCOMHOE ONpPEACIICHUE TMoJa. AYTOCOMBI M TOJIOBBIE
XpOMOCOMBI. ['OMoraMeTHbIE U TeTeporaMeTHbIe Opranu3Mbl. HacnenoBanue mpu3HaKoB,
CUEIUICHHBIX C MOJIOM.

N3menunBocTh. Buabsl H13MEHUMBOCTH: HEHACIECTBEHHAS U HacleACTBeHHas. Poib
Cpellbl B HEHACIEACTBEHHOW M3MEHUYMBOCTH. XapaKTepUCTUKA MOJIU(PUKAIIMOHHOM
W3MEHYMBOCTH. BapualMoHHBI psAx W BapuanuoHHas KpuBas. Hopma peakmuun
npusHaka. KomnuecTBeHHbIC M KaueCTBEHHBIC TIPU3HAKU U UX HOpMa peakiuu. CBoicTBa
MOAU(UKAITMOHHON N3MEHUUBOCTH.

HacnenctBennasi, wiaM  TeHOTUNHMYECKas, W3MEHUYMBOCTh. KoMOWHaTHBHAas
M3MEHUYUBOCTh. Mei03 U MOoJIOBOM Mpoliecc — OCHOBA KOMOMHATUBHOM M3MEHYMBOCTH.
MyTtanmonHas HW3MEHUYMBOCTh. Kilaccudukamuss MyTalyii: TEHHBIC, XPOMOCOMHBIE,
reHoMHele. Yactota © TNpPUYMHBI MyTanuid. MyTtareHHele (GakTopel. 3aKOH
TOMOJIOTUYECKUX PANIOB B HacienAcTBeHHOM n3MeHnunBoctu H. . BaBunoga.

Bnesinepnas HaciaeACTBEHHOCTh U U3MEHYUBOCTD.

I'enetuka yenoseka. Kapuorun yenoBexka. OCHOBHbIE METO/IbI TE€HETUKHU YEJIOBEKA:
TeHEAJIOTUYECKUN, ONU3HEIOBBINA, IUTOTC€HETUYECKUN, OMOXUMUYECKUN, MOJIEKYJISPHO-
TE€HETUYECKUM. CoBpeMeHHOE OnpeesIeHHne reHOTHIA: IIOJIHOTEHOMHO€
CEKBEHHUPOBAHWE, TIE€HOTUIIMPOBAaHHE, B TOM uuciae ¢ nomombo [II[P-ananu3a.
Hacnencrennnie 3a001eBaHus 4eIOBEKa: TeHHbIE 00e3HU, O0JIE3HH C HACJIEICTBEHHON
IPEIPACIIONOKEHHOCTHIO, XPOMOCOMHBIE Ooiie3Hn. CoMaTUyecKue U TeHEepaTUBHBIC
mytanuu. CTBOJOBBIE KIETKU. [IpUHIUIBI 3I0pOBOTO 00pasza >KU3HH, AHUATHOCTHKH,
npoUIaKTUKH ¥ JIGYEHUS  TEeHeTHMYeCKHX  OoJie3Hed. MeaumKo-TeHeTUYEeCKoe
KOHCYJIbTUPOBaHUE. 3HAYCHHE MEIWLMHCKON N'eHETUKU B MPEIOTBPAILICHUU U JICUECHUU
TeHEeTHUYECKUX 3a00JIeBaHUI YellOBeKa.

JdeMoHcTpanum:

[Moptperst: I'. Mengens, T. Mopran, I'. ge ®puz, C. C. YerBepukon, H. B.
Tumodees-Pecorckuii, H. 1. BaBunos.

Tabmumer 1 cxembl: «MOHOTHOPUAHOE CKpPEIIMBAHME M €r0 LUTOTCHETUYEeCKas
OCHOBa», «3aKOH pPAaCIICIUICHUS U €ro LUTOr€HETHYECKas OCHOBA», «3aKOH YHUCTOTHI
ramer», «JlurubpugHoe ckpemuBaHue», «lluTomornueckue OCHOBBI JUTHOPHUIHOTO
CKpeuuBanus», «Menos», «B3anmMoIeiCTBUE AJUICNIbHBIX T€HOBY, «[ €HeTHYeCKrne KapThl
pacTeHuil, JKMBOTHBIX M  4elnoBeka», «l'eHeTka mona», «3aKOHOMEPHOCTH



HacJe0BaHus, CIEIUICHHOTO ¢ MoJioM», «KapuoTumbl 4elnoBeka W KUBOTHBIX», «Buabl
M3MEHYMBOCTH», «MomudukanmonHas HW3MEHUMBOCTHY, «HacimegoBanme pesyc-
dakropay, «I'eHeTnKa rpynn KpoBm», «MyTallMOHHAS H3MEHUYUBOCTHY.

O6GopynoBanue:  MOJCNU-aNIUIHKAIMA  «MOHOTHOpUIHOE  CKpEIIMBaHHEY,
«HenonHoe nomuHMpoBaHue», «Jurndbpuanoe ckpemupanuey, «llepekpéct xpomocom»,
MHUKpPOCKON M MuKponpemnapaT «lpo3zodpuna» (Hopma, mMyTauuud (OpMblI KPbUIEB U
OKpacku Tena), repoapuii «I'opox moCeBHOI.

JlaboparopHble 1 IpaKTHYeCcKHe padoThI:

JlaGopatopnast pabora Ne 5. «M3yueHue pe3yabTaTOB MOHOTHUOPUIHOTO H
JUTHOPUIHOTO CKPEIUBaHUs Y Jpo30(Uibl HA TOTOBBIX MUKpPOIpEnapaTaxy.

JlaGopatopnast pabora Ne 6. «M3yueHune MOAMPUKALMOHHOW H3MEHUYHBOCTH,
MOCTPOEHHUE BAPUALIMOHHOTO PAJIa U BAPUALIMOHHON KPUBOWY.

Jlaboparopnast pabora No 7. «AHanu3 MyTauui y Jpo30(uibl Ha TOTOBBIX
MHKPOIIpEnapaTax».

[IpakTnueckas padora Ne 2. «CocTaBieHue U aHaIU3 POAOCIOBHBIX UETOBEKaY.

Tema 7. Cenexkuusi opranu3mon. OCHOBbI 0MOTEXHOJIOT M H.

Ceneknus Kak HayKa M MPOLECC. 3apOKICHUE CENEKIUNA U JOMECTUKALMSA. YUEHUe
H. U. BaBuioBa o 1eHTpax MPOUCXOKICHHUS U MHOTrooOpasusi KyJbTYPHBIX pacTEHUMH.
LeHTpbl MPOUCXOXKACHUS TOMAIIHUX KUBOTHBIX. COpT, IOPOJIa, IITAMM.

CoBpemMeHHBIE METOJbl CeNeKIMU. MaccoBblii M HMHIUBUIYAIbHBIM OTOOPHI B
CEJEKUIMH pacTeHH M KUBOTHbIX. OIEeHKa JKcTepbepa. biM3kopoacTBEHHOE
ckpemnBanue — MHOpuAUHT. Yucras nuHus. CKkpeumBaHue YUCTBIX JUHUMA. ['eTeposuc,
win tubpunHas cuia. HepoacTBeHHoe cKpeuuBaHue — ayTOopuauHr. OtaanéHHas
rubpuanszamus u e€ ycnexu. VICKycCTBEHHBI MyTareHe3 M MOJyYeHHE IMOJUILIONIOB.
JIOCTH>KEHUS CENEKIIMH PACTEHHM, )KUBOTHBIX 1 MUKPOOPIaHU3MOB.

buorexHonorus Kak oTpacib IpOMU3BOACTBA. | €HHas MHXKEHepus. JTanbl CO31aHUS
pekomOunantHort JIHK wu TpaHcrennsix opranu3moB. Kierounass uHXKeHepuUs.
Kiierounbsie kynbTypbl. MUKPOKIOHAJbHOE pa3sMHOXKEHHE pacTeHui. KioHupoBanue
BBICOKOIIPOJYKTUBHBIX  CEJIbCKOXO3AMCTBEHHBIX OpPraHU3MOB. OKOJOTMYECKHE U
studeckue npobaemel. [MO — reHeTruecku MOAUQPHUITMPOBAHHBIE OPTaHU3MBI.

JlemoHcTpanuu:

[Toptpetsr: H. 1. Baunos, U. B. Muuypun, I'. /I. Kapnedenko, M. ®. 1BaHoOB.

Tabnuie! 1 cxembl: kKapTa «L{eHTpBI MPOUCXOKIEHUSI U MHOTOOOPA3Hs KyJIbTYPHBIX
pactenuit», «llopoasl nOMalmIHMX JKUBOTHBIX», «CopTa KyJbTYpHBIX PpacTEHU»,
«OTtnanénnas rubpuam3anus», «Padbotel akagemuka M. @. MBanoBay, «[lomumnonausy,
«O0ObekThl  OuoTexHonorum»,  «KieTouHele  KyJIbTYphl UM KJIOHUPOBAHHEY,
«KoHcTpynpoBaHue U IEPEHOC T€HOB, XPOMOCOM).

O6opynoBaHue: MYJSDKA TUIOJIOB U KOPHEIJIONOB JTUKUX (OPM M KYJIbTYPHBIX
COpPTOB pacTeHuid, repdapuii «CebCKOX03SICTBEHHBIC PACTEHUS.

JlabopaTopHble 1 MpakTH4ecKHe padoThbI:

Dxckypcusi « OCHOBHBIE METOJIbl M JOCTHXKEHUS CEJEKIMU PACTEHUN U KUBOTHBIX
(Ha CENEeKIMOHHYIO CTaHIMIO, MJIEMEHHYIO (epMy, COPTOMCHBITATEIbHBIA yYacTOK, B
TETUTMYHOE XO3ACTBO, 1a00paTOPUIO arpOYHUBEPCUTETA HIIM HAYYHOTO IIEHTPA)».



IIJTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUS [TPOI'PAMMEI 110 BOJIOT' N
HA BA30BOM YPOBHE CPEJIJHEI'O OBLIHEI'O ObPA3OBAHUMA

Cornacno ®I'OC COO, ycranaBiauBaroTcs TpeOOBaHUS K pe3yjbTaTaM OCBOECHHS
O0ydJalolUIMMHUCST ~ NporpaMM  CpeaHero  oOmero  oOpa3oBaHUSA:  JIMYHOCTHBIM,
METanpeAMETHBIM U TIPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B cTpykType IMYHOCTHBIX pe3yabTaTOB OCBOEHHs mpeamera «buomorus»
BBIJICJICHBI  CJCAYIOIINE COCTABIIAIONINE: OCO3HAHUE OOYYAIOIIUMKCSA POCCHUCKOM
IPaKIaHCKOM HAEHTHYHOCTH — TOTOBHOCTH K CaMOPa3sBUTHIO, CAMOCTOSTEIBHOCTH M
CaMOOTIPEICTICHUIO, HATMYHEe MOTHBAIMA K OOYYEHHIO OMOJIOTHH, IeJCHAMPABICHHOE
pasBUTHE BHYTPEHHHX YOEKIECHHH JIMYHOCTH Ha OCHOBE KIIIOUEBBIX IICHHOCTEH M
UCTOPUYECKUX TPAAMIIUI pa3sBUTHS OHOJIOTHYECKOTO 3HAHMUS, TOTOBHOCTH M CIIOCOOHOCTH
00yJaroIMXCcsl PYKOBOJICTBOBAaThCS B CBOCH EATENHHOCTH IIEHHOCTHO-CMBICIIOBBIMH
YCTaHOBKAMH, NPUCYIIMMH CHCTEME OMOJIOTHYECKOro  00pa3oBaHWs, HaIUuhe
HKOJIOTMYECKOTO MIPABOCO3HAHMS, CIIOCOOHOCTH CTaBUTh IEIU U CTPOMTH >KU3HCHHBIE
TUTIAHBL.

JIMYHOCTHBIE pE3yJIbTAaThl OCBOEHHUS MpeaMeTa «BHOIOrHsS» JTOCTUTalTCsS B
€IMHCTBE y4eOHOM W BOCIIUTATEILHOM JESITEILHOCTH B COOTBETCTBHMHU C TPAIUIIMOHHBIMU
POCCHHCKMMH  COIHOKYJIbTYPHBIMH, HCTOPHYECKMMH W  JTyXOBHO-HPaBCTBECHHBIMH
[CHHOCTSIMH, TPHHATHIMA B OOMIECTBE TMpaBWIaMH H HOPMaMH MOBEACHHS U
CIOCOOCTBYIOT TPOIIECCAM CaMOTIO3HAHHUS, CAMOBOCITUTAHUS M CAMOPA3BUTHSI, PA3BUTHS
BHYTPEHHEH MO3UIMH JHYHOCTH, MATPHOTH3MA, YBAXKEHHs K 3aKOHY WM IPaBOIOPSIKY,
YeJI0BEKY TPY/a M CTapIleMy IMOKOJICHHIO, B3aUMHOTO YBaKCHHUS, OEPEIKHOTO OTHOIICHHS
K KyJbTypHOMY HACIEIUIO W TPATUIUAM MHOTOHAIIMOHAILHOTO Hapoma Poccuiickoii
depepaln, IPUPOE U OKPYIKAIOIIEH cpee.

JIMYHOCTHBIE PeE3yNbTaThl OCBOCHHS Y4eOHOTO mpeaMeTa «BHOJIOTHS» TOJKHBI
OTpakaTh ~ TOTOBHOCTH M  CIIOCOOHOCTh  OOYYalOIIMXCA  PYKOBOJICTBOBATHCS
COpMHUPOBAHHOM  BHYTPEHHEH  MO3WIMEH  JHUYHOCTH, CHCTEMON  I[EHHOCTHBIX
OpHEHTAIMH, MO3UTUBHBIX BHYTPEHHHUX yOCKICHHUH, COOTBETCTBYIONIMX TPAJUIIMOHHBIM
[IEHHOCTSIM POCCHHCKOTO OOIIeCTBa, paclIMpeHHe >KU3HEHHOTO OIbITa M  OIbITa
JEATETBHOCTH B MPOIECCE peaau3allid OCHOBHBIX HANpPaBICHUN BOCIHTATEIBHOM
JESTEIbHOCTH, B TOM YHCIIE B YaCTH:

1) rpaKIaHCKOro0 BOCIIUTAHMA:

CchOPMHPOBAHHOCTh TPAKIAHCKOM IMO3UIUK OOYYAKOIIErocss KaK aKTHBHOTO H
OTBETCTBEHHOT'O YIeHA POCCHUIICKOTO 00IIEeCTBA;

OCO3HAHWE CBOMX KOHCTHTYIMOHHBIX IMPaB M OOSM3aHHOCTEH, YBa)KEHHE 3aKOHA M
MPaBOIIOPS/IKa,;



TOTOBHOCTh K COBMECTHOW TBOPYECKOM AESATEIBHOCTH MPHU CO3JaHUM Y4eOHBIX
MIPOEKTOB, PEIICHUH YYEOHBIX U MO3HABATEIbHBIX 33y, BBHIMOJHEHUU OMOJIOTHUYECKUX
AKCTIEPUMEHTOB;

CIIOCOOHOCTH OMPENENATh COOCTBEHHYIO MO3UIUIO MO OTHOIIECHUIO K SIBJICHHSIM
COBPEMEHHOM KU3HU U OOBSICHATH €E;

YMEHHUE YYHUTHIBAaTh B CBOUX JICUCTBUAX HEOOXOJUMOCTh KOHCTPYKTHBHOIO
B3aUMOJICHCTBUS JIIOACH C pa3HBIMU YOEKICHUSIMHU, KYJIbTYpPHBIMU IIEHHOCTSIMH U
COIMAIbHBIM TOJIOKEHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IPOIIECCE COBMECTHOTO BBITIOJIHEHUSI yUEOHBIX,
MO3HABATEIBHBIX U HMCCJIEIOBATEIIbCKUX 3374, YBAKUTEIBHOIO OTHOIIECHUS K MHEHHIO
OTIMOHEHTOB MPH 00CYKJIEHUH CIIOPHBIX BOMPOCOB OMOJIIOTMUECKOTO COJICPKAHUS;

TOTOBHOCTh K TYMaHUTAPHOW U BOJOHTEPCKOU IEATEILHOCTH;

2) NaTpUOTHYECKOTr0 BOCTIUTAHUSA:

c(hOpMUPOBAaHHOCTh POCCUUCKOM TPAXKIAHCKOM WIEHTUYHOCTH, MaTPUOTU3MA,
YBOKEHHSI K CBOEMY HapoJly, YyBCTBa OTBETCTBEHHOCTH mepen PomuHoi, ropmoctu 3a
CBOM Kpail, cBOW PoauHy, CBOW A3BIK W KYJIbTYypy, MNPOLUIOE H HACTOSAIIEE
MHOT'OHallMOHAJILHOTO Hapoaa Poccuy;

IICHHOCTHOE OTHOIIIEHUE K MPUPOJHOMY HACIEIUI0O M TaMSITHUKAM TPHUPOJIBI,
nocTkeHusM Poccruu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHSX, TPY/E;

CIOCOOHOCTh OIIEHMBATh BKJIAJI POCCHMCKUX YYEHBIX B CTAHOBJICHHE U Pa3BUTHE
OMOJIOTMM, TOHUMAHUS 3HAYEHHs] OMOJIOTMU B MO3HAHUM 3aKOHOB MPHUPObI, B >KU3HU
YeJIOBEKa U COBPEMEHHOI'0 O0IIIECTBA;

uaciiHas yOeXkAEHHOCTh, TOTOBHOCTh K CHyXeHHI0O u 3amure OTedecTsa,
OTBETCTBEHHOCTH 3a €r0 CyAbOy;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUSA:

OCO3HaHUE JYXOBHBIX IIEHHOCTEN POCCUICKOTO HAPOAA;

c(hOpMUPOBAaHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUUECKOTO TTOBE/ICHNUS,

CIIOCOOHOCTh ~ OIICHMBATh CHUTYallMI0 W NPUHUMATh OCO3HAHHBIC pEILEHUS,
OPUEHTHPYSCh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIECHHOCTH;

OCO3HaHHE JJMYHOTO BKJIaJ]a B TOCTPOCHHUE YCTOMYMBOTO OYAyIIETo;

OTBETCTBEHHOE OTHOILIEHHE K CBOUM POJUTENSM, CO3JAHUI0 CEMbH Ha OCHOBE
OCO3HAaHHOTO MPUHATHUS LIEHHOCTEH CEMENHON W3HU B COOTBETCTBUHU C TPaJAULMIMU
HapozoB Poccuu;

4) 3¢TeTHYECKOTr0 BOCIIUTAHMSI:

ACTETHUYECKOE OTHOIIEHHWE K MHpPYy, BKIIOYAas OCTETHKY ObITa, HAyYHOTO H
TEXHUYECKOI'0 TBOPUECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHHIA;

MMOHMMAaHHE 3MOLUOHAIBLHOTO BO3/IEUCTBUSA )KUBOU MPUPO/IBI U €€ 1IEHHOCTH;

FOTOBHOCTb K CaMOBBIP@XXEHUI0O B pa3HbIX BHUAAX HCKYCCTBA, CTPEMIICHUE
MIPOSIBIISATh KQUE€CTBA TBOPUECKOM JINUHOCTH;

5) ¢usuveckoro BocnuTaHus, G(OpPMHUPOBAHUS KYJbTYPbl 310POBbS U
3MOIMOHAJIBHOIO 0JIATOMOJIYYHS:

MOHUMAaHHWE W pealin3alvs 3J0POBOr0 M Oe30macHOro odpasa KHM3HH (370pOBOE
MUTaHUE, COONIOJICHNE THUTMEHWYECKUX TMpaBUI W HOPM, COAIAHCUPOBAHHBIA PEKUM



3aHATHIA U OT/ABIXA, PETyJsipHas (pu3udecKkasi aKTHBHOCTb), OEPEKHOTO, OTBETCTBEHHOTO
U KOMIIETEHTHOTO OTHONIICHHWS K COOCTBEHHOMY (DM3MYECKOMY U TCUXHUYECKOMY
310POBbBIO;

MOHMMAaHHUE LIEHHOCTH MPaBUJ UHJIWBUAYAJIbHOTO U KOJUIEKTUBHOTO 0€30MacHOro
MOBEJICHUS B CUTYAIIUSAX, YTPOKAIOIIHNX 3I0POBBIO U KU3HU JIIOCH;

OCO3HaHUE TOCIEACTBUN U HENpUSATHUS BPEAHBIX MPUBBIUEK (yHmoTpeOiaeHus
QJIKOTO0JIs1, HAPKOTUKOB, KypEeHUs);

6) TPyA0BOr0 BOCIIUTAHUA:

TOTOBHOCTH K TPY/y, OCOBHAHUE IIEHHOCTH MaCTE€PCTBA, TPYI0TIO0HE;

FOTOBHOCTh K AKTUBHOW JICATEJIBHOCTH TEXHOJIOTHMYECKOM W COLUUAIBHOU
HaIpPaBIICHHOCTU, CIOCOOHOCTh WHUIIMUPOBATH, I[LJITAHUPOBATH U CAMOCTOSATEIBHO
BBITIOJTHATH TaKyO JACSITEIHHOCTD;

WHTEpeC K pas3IuyHbiM cdepam MpoPecCUOHATBFHON NeATeIbHOCTH, YMEHHE
COBEpIIaTh OCO3HAHHBIN BBIOOp Oyayiel mpodeccuu U pearn3oBbBIBAaTh COOCTBEHHBIE
KU3HCHHBIC TJIAHBI;

TOTOBHOCTh M CIOCOOHOCTH K 00pa30BaHUIO U caMOOOpa30BaHUIO Ha MPOTSHKEHUU
BCEM KHU3HHU;

7) IKOJIOTM4€eCKOro BOCIIMTAHUSA

9KOJIOTUYECKH I€JIECO00pa3HOe OTHOIIEHUE K MPUPOJIe KaK UCTOYHUKY KU3HU HA
3emMJie, OCHOBE €€ CyIIECTBOBAHUS;

NOBBILIEHUE  YPOBHSA  OKOJOTMYECKOM  KYJBTYpbl: NpUOOpEeTEeHHuEe  OmbITa
MJIAHUPOBAHUS TIOCTYNKOB U OLIEHKH HMX BO3MOJKHBIX TOCJIEACTBUHN ISl OKpY>Karomien
Cpebl;

OCO3HaHHE MI00ATLHOTO XapaKTepa KOJIOTUYECKHUX MPOOJIeM U MyTell UX pelleHus;

CIOCOOHOCTh HCIIOJIB30BaTh MpPUOOpETaeMble MPU U3YYEHUU OUOJIOTUU 3HAHUS U
YMEHHS MPU PELICHUU TpoOJieM, CBA3aHHBIX C PallMOHAJIBHBIM MPHUPOAOIOIb30BAHHEM
(coburoieHue mpaBuIl MOBEICHHUS B PUPO/IE, HAMIPABJICHHBIX HA COXpaHEHUE PAaBHOBECHS
B DKOCHCTEMax, OXpaHy BHUJIOB, SKOCUCTEM, OUOochephl);

AKTUBHOE HEINpUATHE JECUCTBUM, NPUHOCAIIMX BPEJ OKpPYXAIoLEW MPUPOIHOU
cpele, yMEHHE MPOTHO3UPOBATH HEOJATONMPUSTHBIE JKOJIOTUYECKHUE TMOCIEACTBUS
IpEeANPUHUMAEMBIX IEUCTBUI U MIPEAOTBPAILATh UX;

HaJIM4YKME PA3BUTOrO 3KOJOTMYECKOTO MBIIIJIEHUSA, 3KOJOTHUYECKOU KYyJIbTYpHI,
ONbITa JIEATEIbBHOCTU 3KOJIOTUYECKON HAINpaBICHHOCTH, YMEHHUS PYKOBOACTBOBATHCS
VMU B TIO3HABATEJIbHOW, KOMMYHHKAaTUBHOM M COLMAJIBHOW MPAKTHKE, TOTOBHOCTH K
YYaCTHIO B PAKTUYECKOMN ACSATEIBbHOCTH IKOJIOTMUYECKON HAIPaBIECHHOCTH;

8) neHHOCTH HAYYHOI 0 MMO3HAHMS:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHsI HayKd W OOIIECTBEHHOW MPAKTUKHA, OCHOBAHHOTO HA JHAloOre KYJIbTYp,
CIOCOOCTBYIOIIIETO OCO3HAHUIO CBOETO MECTA B TOJUKYJIHTYPHOM MHUPE;

COBEPIICHCTBOBAHHME S3BIKOBOM M YHUTATEIbCKOM KYJIbTYpbl Kak CpEICTBA
B3aUMOJICHCTBUS MEXY JIOJIbMU U MIO3HAHUS MUPA;

NOHMMaHWe crenudukn OuoJIOTMM KaKk HAyKd, OCO3HaHUs e€ poiu B
(GbOopMHUPOBAaHUHM  PANMOHATBHOTO HAYYHOT'O  MBIIUICHUS, CO3JaHUH  IEJIOCTHOTO



MIPEICTaBICHUS 00 OKPY’KAIOIIeM MUpPE KaK O €MHCTBE MPHUPO/IbI, YeTOBEKa 1 OOIIECTBa,
B TIO3HAaHWUU MPHUPOTHBIX 3aKOHOMEPHOCTEH W pEIIeHWH TMpoOJieM COXpaHEHUs
MIPUPOJHOTO PABHOBECHS;

yOexXIEHHOCTP B 3HAYMMOCTH OHOJOTHUH JJIsl COBPEMEHHOM LMBUIIM3AINH:
o0OecriedeHHsi HOBOTO YPOBHS pPa3BUTHUS MEAMLIMHBI, CO3JaHUE IEPCHEKTUBHBIX
OMOTEXHOJIOTUH, CIOCOOHBIX pellaTh PEeCypcHbIE MPOOJIEMbl Pa3BUTHS YEIOBEUECTBA,
MOMCKa IyTeH BBIXOJAa U3 IJI00ANBHBIX HKOJOTMUECKHX MpolieM M oOecrnedeHus
nepexoja K YCTOMYMBOMY pAa3BUTHIO, PAMOHAIBHOMY HCIIOIb30BAHUIO IMPUPOIHBIX
pecypcoB M (pOPMUPOBAHHIO HOBBIX CTAH/IAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B IOJYYEHUU OMOJIOTMYECKUX 3HAHUW B LENSIX MOBBILICHUS
oOmiel KyJabTypbl, €CTECTBEHHO-HAYYHOM TI'paMOTHOCTH, KaK COCTaBHOW 4YacTH
(yHKUIMOHAJIIBHOM TPaMOTHOCTM  oOydarmuxcsi, (GOpMUPYEMOM TIpU  H3YYEHHH
Onosoruy;

MOHMMAaHUE CYUIHOCTH METOJOB IIO3HAHUS, HCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH HCIIOJIb30BaTh MOJydyaeMble 3HAHUS AJs aHalIM3a U OObSICHEHHS
SBJICHUHA OKPY’KAIOLIEro MUpa M NPOUCXOASAIIMX B HEM M3MEHEHMI, YMEHHUE JellaTh
00OCHOBAaHHbBIE 3aKIIOYEHHS] HAa OCHOBE HAy4YHbIX (PAKTOB M HMMEIOIIMXCSA JAaHHBIX C
LEJIbI0 IOJyYEHHUS IOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CAMOCTOSATEIBHO UCIIO0Ib30BaTh OMOJIOTrHUECKHe 3HAHUS U1 PEIICHHUS
po0JieM B peaibHbIX )KU3HEHHBIX CUTYaLUsX;

OCO3HaHHE LIEHHOCTHM HAy4YHOM J€ATEIbHOCTH, TOTOBHOCTb OCYIIECTBIIATH
MPOEKTHYIO U UCCIIEI0BATENBCKYIO ACSITEIbHOCTh HHANBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTh K HEMPEpPhIBHOMY 00pa30BaHUIO U caMOOOpPa30BaHMUIO,
K aKTUBHOMY IIOJIyYE€HHUIO HOBBIX 3HAHUI 10 OMOJIOTUU B COOTBETCTBUU C KU3HECHHBIMU
MOTPEOHOCTSMH.

METAIIPEJMETHBIE PE3YJIBTATDHI

MertanpenMeTHbie  pe3ylbTaThl OCBOEHHUS yueOHoro mpenmera «buonorus»
BKJIIOYAIOT:  3HA4YMMble  JUisi  (OPMUPOBAHUS  MHUPOBO33PEHHS  O0ydYarOIIUXCS
MEXIUCIUIUIMHAPHBIE  (MEXIpeAMETHbIE) OOIIeHAyYHbIE TOHSATHSA, OTpPaXKAIOUIUE
[IEJIOCTHOCTh HAYYHOUN KapTHUHBI MUpa U CHEIU(PUKY METOJOB MO3HAHUS, UCIIOIb3YyEMBIX
B €CTECTBEHHBIX HayKaxX (BELIECTBO, HHEPruUsi, ABJICHHUE, MPOLECC, CUCTEMA, HAYyUHBIN
dakT, NpPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIEIOBaHUE,
HaOIt0/IeHNe, U3MEPEHHUE, SKCIIEPUMEHT U JPYTHX), YHUBEpPCAIbHBIC yUueOHbIC ACHCTBUS

(mo3HaBaTeNbHbIE, KOMMYHHUKATUBHBIE, PETYJISITUBHBIE), obecrieynBaroime
dbopmupoBanue (QyHKIMOHATBHOW TPAMOTHOCTH M  COLMAIBHOM  KOMIIETEHIIUU
oOyJaromuxcs, CIIOCOOHOCTH oOy4arommxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXIUCIUTINHAPHBIE, MHUPOBO33PECHUECKHE 3HAHUS W YHHUBEpCaJbHBIE Y4cOHBIC
JICUCTBUS B ITIO3HABATEIILHOW U COIMATILHOW MPAKTHUKE.

MeranpeaMeTHble  pe3yJabTaThl OCBOCHHS IPOTPAMMBI  CPEIHEr0  OOIIero
00pa3oBaHMs JOJKHBI OTPAXKaTh:



OBinageHne yHUBepPCAJbHBIMHU YU4eOHBIMH NO3HABATEJIbHBIMH 1CHCTBUAMM:

1) 6a30BbIe JIOTHYECKHE TCHCTBHS:

CaMOCTOATEIBHO (OPMYIHPOBATh U AKTyaTU3UPOBATH MPOOJIEMy, pacCMaTpHBATh
€€ BCECTOPOHHE;

MCII0JIb30BaTh MPU OCBOCHUM 3HAHUI MPUEMBI JIOTMUYECKOTO MBIIUICHUS (aHAIN3a,
CUHTE3a, CPaBHEHMUSI, KJIacCU(UKAIIINHU, 0000IIEHNUS), PACKPBIBATH CMBICIT OMOJIOTHUUECKUX
MOHATUHN (BBIAEIATh MX XapaKTEpHbIE NPU3HAKH, YCTAHABIMBATH CBS3H C JIPYTUMHU
TIOHSATUSMHU);

ONpEEIATh LIeNU AeSATENbHOCTH, 3a/1aBasi HapaMeTphbl U KPUTEPUU UX JTOCTUKEHUS,
COOTHOCHUTb PE3yJIbTAThl IEATEILHOCTH C TOCTABJIIEHHBIMU LIEJISIMU;

MCII0JIb30BaTh OMOJIOrMYECKHUE MOHATHUS U1 0ObICHEHUS (PAKTOB U SIBJICHUI KUBOU
MIPUPO/IBI;

CTPOUTH JIOTHUECKHE pacCyAeHUs (MHIYKTHUBHbIE, NEAyKTUBHbBIC, TI0 aHAJOTUN),
BBISIBJISITh  3aKOHOMEPHOCTHM M IPOTUBOPEYUSI B  PACCMATPUBAEMBIX  SIBICHMSX,
(bopMyIHpOBaTh BHIBOJBI U 3aKIIOYECHUS;

IPUMEHATh CXEMHO-MOJEIBHBIE CPEICTBA JJI1 IIPEICTABICHUS CYLIECTBEHHBIX
CBSA3€l M OTHOIIEHUI B M3y4yaeMbIX OMOJIOTMUYECKUX OOBEKTAX, a TAKKe NMPOTHBOPEUHIA
Pa3HOTO POJa, BBISBIIEHHBIX B Pa3JIMYHbIX HH()OPMAIIMOHHBIX HCTOYHUKAX;

pa3zpabarbiBaTh IUJIaH peELIEHUs MpoOJeMbl C YYETOM aHajdu3a HMEIOIIUXCS
MaTepHaJIbHbIX U HEMaTepPHAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JESATEIBHOCTb, OLECHMBATh COOTBETCTBUE pPE3YJbTAaTOB
LeJsIM, OLIEHUBATh PUCKHU MOCIIEICTBUMN J€ATEIbHOCTH;

KOOPAMHHUPOBATH U BBINOJHATH pabOTy B YCIOBHSX pEalbHOr0, BUPTYaJIbHOTO U
KOMOMHHUPOBAHHOI'O B3aUMOJCHCTBHUS;

pa3BUBaTh KPEAaTUBHOE MBIIIJICHUE ITPU PELIEHUN KU3HEHHBIX IPOOIIEM.

2) 6a30BbIe HCCIEI0OBATEIbCKHE el CTBHS:

BJAJIeTh HABbIKAMHM Y4eOHO-MCCJIEI0BATENIbCKON W IPOEKTHOH JesaTeIbHOCTH,
HaBBIKAMU pa3pelIeHus MpobiieM, ClIOCOOHOCThIO U FOTOBHOCTBIO K CaMOCTOSITEIbHOMY
IIOMCKY METOJOB pELIEHUs INPAKTUYECKUX 3a/lad, NPUMEHEHHMIO DPA3JIMYHBIX METOJOB
NIO3HAHMS;

MCIIOJIb30BATh PA3JIMYHBIE BUBI JEATEIBHOCTH 10 MOJIYUYEHUIO HOBOI'O 3HAHUS, €TI0
UHTEpIpeTaly, Ipeodpa3oBaHUI0 U MPUMEHEHHUIO B YU€OHBIX CUTYallUsAX, B TOM YHCIE
IpU CO3/1aHUM YUEOHBIX U COLIMATIbHBIX IPOEKTOB;

¢bopMuUpoBaTh HAy4yHBIH THUI MBIIUICHUS, BJIaJeTh HAYYHOH TEPMUHOJIOTHEH,
KJIIOYEBBIMM MTOHATUSMHU U METOJIAMU;

CTaBUThb U  (QOpPMYJIHpPOBaTh COOCTBEHHbIE 3aJaud B  00Opa30BaTENIbHOM
NESITEIIBHOCTU U )KU3HEHHBIX CUTYaLUsX;

BBISBJIATh IPUUMHHO-CIIEACTBEHHBIE CBA3M U aKTyaJIM3UPOBATh 3a]ady, BbIIBUIaTh
TUNOTE3y €€ pelIeHus, HAXOANUTh apryMEHTBI JUIsl I0Ka3aTeIbCTBA CBOMX YTBEPKIACHU,
3aJ1aBaTh MapaMeTPbl U KPUTEPUU PELLICHUS;

AHAJIM3UPOBATH IOJYYEHHBIE B XOJI€ PEUICHMs 3a/a4d PeE3yJIbTaThl, KPUTUYECKU
OLIEHMBATh UX JOCTOBEPHOCTh, IPOrHO3MPOBATh U3MEHEHHUE B HOBBIX YCIIOBUSX;

JlaBaTh OI[CHKY HOBBIM CHUTYAIUsIM, OLICHUBATh IPUOOPETEHHBIN OTIBIT;



OCYLIECTBIIATH LI€JICHAIIPaBICHHBIN TOUCK IEPEHOCA CPENICTB U CIIOCOOOB AEHCTBUSA
B PO eCCHOHATBHYIO CPENy;

yMETh TIEPEHOCUTh 3HAHHWS B TIO3HABATEIBHYIO M MPAKTHYECKYIO 00JacTH
KHU3HEIESATEIIbHOCTH;

YMETh UHTETPUPOBATH 3HAHMSI U3 PAa3HBIX MPEIMETHBIX 00JIaCTEN;

BBIJIBUTaTh HOBbIE UJEH, MpEIaraTh OpUrHHAIBHBIE TIOJIXO/IbI U PELLIEHUs, CTABUTH
MpoOJIEMBI U 337a4H, JOIYCKAOLIUE albTEPHATUBHBIE PELLICHUS.

3) padora ¢ unopmanueii:

OpUEHTUPOBATHCS B PA3IMYHBIX MCTOYHMKAX HHQOpManuu (TeKcTe y4eOHOro
OoCcoOusl, HAyYHO-TIOMYJISIPHOM JTUTEPAType, OMOJOTNYECKUX CIOBAPSAX U CIIPABOYHHUKAX,
KOMITBIOTEPHBIX 0a3ax JaHHbIX, B VIHTepHeTe), aHanu3upoBaTh HHPOPMALIUIO PA3TUYHBIX
BUJIOB W (opM TmpencTaBiICHUS, KPUTUUYECKHM OIEHMBaTh €€ JOCTOBEPHOCTb U
HEMPOTHUBOPEUNUBOCTb;

(GbopMyIHpOBaTh 3aIIPOCHl U MPUMEHSATH PA3JIMUHbIE METOJIbI IIPU MOUCKE U O0TOOpE
Oouonornueckoit nHGopMaIuu, HeOOXOMMOM JJI BRIMOJHEHUS YUEOHBIX 3a/1a4;

npuoOpeTaTth  ONBIT  MCIOJIB30BAHUSA  MH(OPMALMOHHO-KOMMYHHKAaTHUBHBIX
TEXHOJIOTUH, COBEpPUICHCTBOBATh KYJIbTYpy AaKTUBHOTO HCIOJIb30BAHMS Pa3IUYHBIX
MTOMCKOBBIX CUCTEM;

CaMOCTOSITEIHHO BHIOMPATh ONTUMAIBHYIO (OPMY MPEACTABICHUS OMOJIOTHYECKOI
uHpopmannu (cxemsl, TpaduKH, TUarpaMMbl, TaOJIHIIbI, PUCYHKH U APYTOE);

UCIOJIb30BaTh HAYUHBIN S3bIK B KaU€CTBE CPEACTBA IpU paboTe ¢ OMOJIOTHYECKON
uH(popMaLMe: MPUMEHATh XHUMUYECKUE, (U3NYECKHE M MaTeMaTH4YeCKUEe 3HAKU U
CUMBOJIBI, POpMYyJIbI, a00peBUATYpPy, HOMEHKIIATYPY, UCIOIb30BaTh U MpeoOpa3oBbIBaTh
3HAaKOBO-CHMBOJINYECKHE CPEJICTBA HATJISIIHOCTH;

BJAJIeTh HAaBBIKAMH PACIIO3HABaHUSA M 3alIUThl MH(OpManuu, WHPOPMALMOHHOM
0€3011aCHOCTH JIMYHOCTH.

OniiajieHne YHHBEPCAJIbHBIMA KOMMYHMKATHBHBIMH IeHCTBUSIMM:

1) odmmenue:

OCYILECTBJIATh KOMMYHHMKAIIMM BO BCeX c(epax >KU3HM, aKTHBHO y4yacTBOBATH B
JMaJIore WIM AUCKYCCHH IO CYLIECTBY 00CYk/1aeMoil TeMbl (YMEHHUE 3a/1aBaTh BOIIPOCHI,
BBICKa3bIBaTh CYX/IEHUS OTHOCHUTEIBHO BBIIIOJHEHUS IMpeaiaracMoi 3ajauu, yYUThIBaTh
MHTEPECHI ¥ COIJIACOBAHHOCTH MO3MIMN APYTUX YYACTHUKOB JIMAJIOra WIH JUCKYCCUN);

pacro3HaBaTh  HeBepOaJbHbIE CpeJICTBAa  OOIIEHHs, [OHMMATh 3HA4YEHUE
COLMAJIbHBIX 3HAKOB, MNPEINOCHUIOK BO3HMKHOBEHMS KOH(MIMKTHBIX CHUTyalUd, YMETh
cMsr4aTh KOH(QIMKTBI M BECTU IEPEroOBOPHI;

BJAJeTh pa3IMYHBIMU croco0amMu OOIIeHHsT W B3aUMOJCHCTBHS, MNOHHUMATh
HaMEpEeHMs IPYIUX JIIOAEH, NPOSBIATH yBAaXXUTEJIBHOE OTHOLIEHUE K COOECEIHUKY U B
KOPPEKTHOH (opMe pOpMyIHpOBaTh CBOM BO3PAKEHUS;

pa3BEPHYTO U JIOTMYHO U3J1araTh CBOX TOYKY 3PEHHUS C UCIIOJIb30BAHUEM SI3BIKOBBIX
CpPEICTB.

2) coBMeCTHasl 1eATeIbHOCTh:



MOHUMATh ¥ UCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U WHIUBUYITLHON pabOTHI
P pelieHNuN OUOJIOTHYECKON MPOoOIeMbl, 000CHOBBIBATh HEOOXOAMMOCTh MTPUMEHEHHUS
TpyNHoBBIX (GOPM B3aMMOJICHCTBUS MIPH pEIICHUH Y4eOHOH 3a1auu;

BBIOMPATh TEMAaTUKY U METO/bI COBMECTHBIX ACHCTBUI C YUETOM OOIIMX WHTEPECOB
Y BO3MOKHOCTEH Ka)J10T0 WieHa KOJUIEKTHBA;

MPUHUMATD 1IEJIU COBMECTHOU JEATEIbHOCTH, OPTAaHU30BLIBATh U KOOPAUHUPOBATH
JNEUCTBUA MO €€ JOCTUKEHUIO: COCTABIATH IJIAH JIEUCTBUM, PACIPEACIISTH POIHU C YUYETOM
MHEHHM YYaCTHUKOB, 00CYk/IaTh pe3yJIbTaThl COBMECTHON PabOTHI;

OIICHUBATh KAa4eCTBO CBOETO BKJAJa M KaXJAOT0 y4aCTHUKA KOMAaHAbl B OOLIUN
pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npejJiaraTh  HOBBIE  TPOEKTHI, OIEHWBATh HJAEH C TO3UIMH  HOBU3HBI,
OPUTHMHATBLHOCTH, TPAKTUUECKOM 3HAUMMOCTH;

OCYIIECTBJISITh MO3UTUBHOE CTPATETHYECKOE TMOBEACHUE B PA3IUYHBIX CUTYAIHSX,
MPOSIBIISATH TBOPUYECTBO M BOOOpaKeHUE, ObITh MHUIIMATUBHBIM.

OBJjajieHue YHUBEPCAJBLHBIMH PeryJATUBHBIMMY J1€iiCTBUSIMH:

1) camoopraHu3zanus:

WCIIOJIh30BaTh OMOJIOTMYECKUE 3HAHUS JJI BBISBJICHHS MPOOJIEM M UX PEIICHHS B
KU3HEHHBIX U YYEOHBIX CUTYAIUIX;

BBIOMPATh HA OCHOBE OMOJIOTHYECKUX 3HAHUM 11€JIEBbIE M CMBICJIOBBIC YCTAHOBKH B
CBOUX JICUCTBUAX U MOCTYIKAaX IO OTHOIICHUIO K XKHBOUM MPUPOE, CBOEMY 3J0POBBIO U
3I0POBBIO OKPYKAIOILIUX;

CaMOCTOSITEIbHO ~ OCYILECTBIISITh ~ [MO3HABATEIbHYIO JESTENIbHOCTh, BBISBISATH
mpoOaeMbl, CTaBUTh W (OpMYyJIHpPOBaTH COOCTBEHHBIC 3a/Jladyd B 00pa3oBaTelbHON
NESATEIbHOCTU U XKU3HEHHBIX CUTYaLUAX;

CaMOCTOSITEIbHO COCTAaBJIATh IJIaH pPELIEHUs MPOOJIeMbl C YYETOM HMEIOIIUXCS
pPECYpPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MIPEIOYTEHUH;

JaBaTh OLICHKY HOBBIM CUTYAILUSIM;

pacHMpsATh paMK1 y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPENOYTEHUMH;

JieNlaTh OCO3HAHHBIM BBIOOpP, apryMEHTHUPOBATH €ro, OpaTh OTBETCTBEHHOCTh 3a
peuieHue;

OLICHUBATh MPUOOPETEHHBIN OIBIT;

CrocoOCTBOBaTh (POPMHUPOBAHUIO U TPOSIBICHUIO HIMPOKON SPYAUIMH B Pa3HBIX
o0nacTsiX 3HAHWHM, TOCTOSIHHO TIOBBIIIATH CBOW OOpa30BaTENbHBI W KYyJIbTYPHBIN
YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaThb OILICHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTHUBBI B JESATEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJILTATOB LIEJISIM;

BJIQ/ICTh HAaBBIKAMHU TO3HABATEJIbHOW pediiekcuM Kak OCO3HAHHUS COBEPIIAEMBIX
JNEHUCTBUIM M MBICIUTENIbHBIX MPOLIECCOB, UX PE3YyJbTAaTOB M OCHOBAHMWM, MCIOJIb30BaTh
puEMBbI peqIICKCHH JIJIS OLIEHKH CHTYaIluH, BEIOOpA BEPHOTO PEIICHMUS;

yMETh OLIEHUBAaTh PUCKU U CBOEBPEMEHHO MPUHUMATH PEIICHUS M0 UX CHUXKEHUIO;

OpUHUMATh MOTHUBBI M apryMEHThl JPYrux MpU aHaju3e pe3yJbTaToOB
NEeSATETbHOCTH;



3) npuHsATHE cedsl U APYTrUX:

MpUHUMATh ce0sl, TOHMMasi CBOM HEJJOCTATKU U JOCTOMHCTBA;

IpUHUMAaTh MOTHUBBI W AapryMEHThl JpYrMX TpU aHaIU3€ pPe3yJIbTaTOB
NeSITEIbHOCTH;

IIPU3HABATH CBOE MPABO U IIPABO IPYIHX HA OLIUOKY;

pa3BHBaTh CIOCOOHOCTh MOHUMATh MUP C TO3UIMH JIPYTOro YyeaoBeKa.

HNPEIMETHBIE PE3YJIBTATDBI

[IpenmetHbie pe3ynbTarhl ocBoeHus: nporpamMmmbl COO no Ouosoruu Ha 0a30BOM
YpPOBHE BKIIOYAIOT creunduueckue s ydeOHoro mnpeamera «buosiorus» HaydHble
3HaHHUS, YMEHUST U CHOCOObl JIEHCTBUH IO OCBOEHHIO, MHTEpHpETalud U
peoO0pa3oBaHUIO 3HAHUW, BUJIBl JEATEIBHOCTU IO MOJIYYEHUIO HOBOIO 3HAHUS U
NPUMEHEHUIO 3HAaHUM B pPAa3lMYHBIX YYEOHBIX CHUTyallMsX, a TakXe B peaJbHBIX
KU3HEHHBIX CHUTyalUsiX, CBSA3aHHBIX C Ouonorueil. B mnporpamme mnpeameTHbie
pe3yNbTaThl MPEACTaBICHBI IO roj1aM 00yYEHHs.

[IpenmeTtHble pe3ynbTaThl OCBOEHUs yueOHoro npeamera «buonorus» ¢ 10 knacce
JOJKHBI OTPaXKaTh:

c(hOpMUPOBAaHHOCTh 3HAHUW O MeCTE€ M POJIM OHMOJOTMH B CHUCTEME Hay4YHOTO
3HaHHUS €CTECTBEHHBIX HayK, B (OPMHPOBAHHWU COBPEMEHHOM €CTECTBEHHO-HAYYHOU
KapTUHBI MHUpPa M HAay4YHOI'O MHPOBO33PEHHUS, O BKIAJE POCCUUCKHX M 3apyOeiHBbIX
y4€HBIX-OMOJIOTOB B pa3BUTHE OMOJOTUH, PYHKIIMOHAIBLHOW IPaMOTHOCTH YeJIOBEKa s
pEIIECHNs )KU3HEHHBIX 3a/1a4;

YMEHHE pacKpbIBaTh COJEpKaHUE OMOJIOIMYECKUX TEPMHHOB U MOHSITHM: HU3HB,
KJIeTKa, OpraHu3M, MeTa0oau3M (OOMEH BELIECTB U MPEBPALICHUE SHEPIHH), TOMEOoCcTas3
(camoperynsiuus), ypOBHEBas OpraHM3allds S>KUBBIX CHUCTEM, CaMOBOCIIPOM3BEJICHHE
(penpoayKius), HacJlIeCTBEHHOCTb, U3MEHYMBOCTh, POCT U Pa3BUTHUE;

yMEHHE u3Jaratb  OHOJOrMYecKHe Teopuu  (KJIEeTOYHas, XpPOMOCOMHaf,
MYTallMOHHAas, LIEHTpaJbHasl JorMa MOJIEKYJISIpHOM Ounonorun), 3akonsl (I'. Mennens, T.
Moprana, H. U. BaBunoBa) u ydenust (0 IEHTpax MHOTOOOpasus M MPOUCXOKICHUS
KyJnbTypHbIX pactenuii H. V. BaBuiosa), ompenenars rpaHullbl UX OPUMEHHMOCTH K
KUBBIM CUCTEMAaM;

YMEHHE BIAJETh METOJAaMHU HAay4HOrO IO3HAHUS B OHOJOrMM: HAOJIIOJEHHE U
ONMCAHHUE JKUBBIX CHCTEM, IPOLECCOB M SBJICHUN, OpraHU3alus W IPOBEIACHUE
OMOJIOTHYECKOTO 3KCIIEPUMEHTA, BBIIBWKEHHE TUIOTE3bl, BBIABICHUE 3aBUCUMOCTHU
MEXIYy HCCIeAyeMbIMH BEIUYMHAMHU, OOBSICHEHHE IIOJNyUYEHHBIX PE3yJIbTaTOB,
UCIIOJIb30BAHHBIX HAYUYHBIX IOHATUN, TEOPUM M 3aKOHOB, YMEHHUE JIelaTh BBIBOJBI Ha
OCHOBAHHH IOJIyYEHHBIX PE3yJIbTaTOB;

YMEHHE BBIIEIATh CYIIECTBEHHBIE NPHU3HAKU BHPYCOB, KIETOK IPOKApHOT U
9YKApHOT, OJAHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPraHU3MOB, OCOOCHHOCTH HPOIIECCOB:
oOMeHa BEILIECTB M IMPEBpAllleHUs] SHEPTUU B KIETKE, (POTOCHHTE3a, IMIACTHUYECKOTO U



SHEpPreTuYeckoro oOMeHa, XEMOCHHTE3a, MHUTO03a, Meio3a, OIUI0JI0TBOPEHUS,
Pa3MHOKEHHUSI, UTHAUBUYAIbHOTO Pa3BUTUSI OpraHu3Ma (OHTOTEHE3);

yMEHHE TPUMEHSATh TOJNyYCHHbIC 3HAHUS IS OOBSICHEHHS OWOJIOTHYECKHUX
MIPOLIECCOB U SIBJICHUH, ISl IPUHATHUS MPAKTUUECKUX PEIICHUI B MOBCEAHEBHOMN KU3HU C
LENbI0 o0ecriedeHus: 0€30MacHOCTH CBOETO 370POBbsS U 37I0POBbSI OKPYXKAIOIINUX JTIOJIEH,
COONIOICHUsT HOPM TPaMOTHOTO TIOBEJCHHUS B OKPYXKAIOIICH MPUPOIHOU Cpee,
MMOHUMAaHUE HEOOXOJWMOCTU HCIOJIB30BaHUSI JOCTUKEHUNU COBPEMEHHOW OMOJIOTUU U
OMOTEXHOJIOTUH ISl pallMOHAIBHOTO MPUPOIO0TIOIB30BaAHUS;

YMEHHE pellaTh 3JIEMEHTAPHbIE T€HETUYECKUE 3aJaud Ha MOHO- U JUTHOPUIHOE
CKpEIIMBAaHUE, CIEIJICHHOE HACJlEeI0BaHUE, COCTaBIATh CXEMbl MOHOTHOPHIHOTO
CKpEIIMBaHUS I MPE/ICKa3aHUs HACIICIOBAHUS TPU3HAKOB Y OPTaHU3MOB;

YMEHHUE BBIMOIHATH JIA0OPATOPHBIE M MPAKTUYECKUE pabOTHI, COOMIOAATH ITpaBUia
pu paboTe ¢ y4eOHbIM U 1abopaTOPHBIM 000PYI0BAHHEM;

yMEHHE  KPUTHYECKH  OIEHHWBaTh W  HWHTEPIPETUPOBATh  MH(OpMALIUIO
OMOJIOTMUECKOTO COJIepKaHUsl, BKIIFOYAIONIYIO0 TICEBJOHAYYHBIC 3HAHUS U3 Pa3THUYHBIX
UCTOYHUKOB (CpeAcTBa MaccoBOi HMHGpOpPMAlMU, HAyYHO-TIOMYJISIPHBIE MaTepHallbl),
OTUYECKUE AaCIeKThl COBPEMEHHBIX HCCJIECIOBaHMM B  OMOJOTHH, MEAMIIMHE,
OMOTEXHOJIOTHH;

yMEHHE CO3/laBaTh COOCTBEHHBIE MHUCHMEHHBICE U YCTHBIE COOOIICHHS, 00001Ias
OnoJoTMUeCKyr0 WH(OpPMaIMI0 U3 HECKOJBKMX HWCTOYHUKOB, TPAMOTHO HCIIOJIH30BaTh
MOHSATUMHBIN arnmapat OUOJIOTHH.

[IpenmeTHbIe pe3ynbTaThl OCBOCHHS yueOHOro npenMera «buonorus» 6 11 knacce
JIOJIKHBI OTPaXaTh:

chOpMUPOBAaHHOCTh 3HAHUW O MECTE€ M POJIM OHMOJOTHMH B CHUCTEME Hay4YyHOTO
3HaHHUS €CTECTBEHHbIX HayK, B (OPMHpPOBAHHU COBPEMEHHOM €CTECTBEHHO-HAYYHOMU
KapTUHBl MHpa M HAyYHOTO MHPOBO33PEHUS, O BKJIAJE€ POCCUUCKUX U 3apyOeKHBIX
y4EHBIX-OMOJIOTOB B pa3BUTHE OMOJOTHH, (PYHKIIMOHATIBLHOW IPaMOTHOCTH YeJIOBEKa JIJIsi
pEIlIeHUs] )KU3HEHHBIX 3a/1a4;

yMEHHE pacKpblBaTh COJAEpkKAHHE OMOJOTMYECKUX TEPMUHOB M MOHSATUH: BUJ,
NOMyJSIMS, TEHO(MOHMA, SBONIONUS, MABWKYIIME CHIbl  ((akTOphl) HIBONIOIHH,
IPUCTIOCOOJICHHOCTh ~ OPTaHM3MOB, BHJ000pa30BaHHME, HSKOJOTUYECKHE  (PaKTOPHI,
HKOCUCTEMA, MPOAYIEHThI, KOHCYMEHTBI, PEIYyIEeHThI, IENU MUTAHUS, SKOJIOTHYecKas
nupamua, onoreoreHos, onocdepa;

yMEHHE H3JlaraTh OMOJIOTMYECKHe Teopuu (dBomronmoHHas teopus Y. JlapBuHa,
CUHTETHYECKasi TEOpHsl DBOJIOIMHU), 3aKOHbI W 3aKOHOMEPHOCTH (3apOJBIIIEBOTO
cxoactBa K. M. bapa, dyepenoBanus riaBHBIX HaIllpaBJIeHUW W myTed sBoftoruu A. H.
CeBeprioBa, yuenuss o Ouocdepe B. WM. Bepnaackoro), ompenensrb TpaHHUIBI WX
NPUMEHUMOCTH K KUBBIM CUCTEMaM;

yMEHHE BIJIAJIETh METOJIaMU HAyYHOTO TO3HAHWS B OWOJIOrMH: HAONIOACHHE U
OMHMCaHUE >KUBBIX CHCTEM, IIPOLIECCOB U SBICHUM, OpraHu3alus W MPOBEICHHE
OMOJIOTUYECKOTO JKCIEPUMEHTA, BBIJIBIDKEHHUE THUIIOTE3bl, BBISBICHHE 3aBUCUMOCTHU
MEXIy HCCIEQyeMbIMH BEJIMYMHAMHU, OOBSICHEHHE IIOJYYCHHBIX PE3yJIbTATOB,



WCIIOJIb30BAaHHBIX HAYYHBIX IMOHITHHA, TEOPUH U 3aKOHOB, YMEHHE JeNaTh BHIBOJBI Ha
OCHOBAHHH IOJTy9E€HHBIX PE3yJIbTAaTOB;

YMEHHUE BBIIENIATH CYIIECTBEHHBIC MPU3HAKH CTPOCHUS OMOJIOTUYECKUX OOBEKTOB:
BHUJIOB, MOMYJSALUUN, MNPOAYLIEHTOB, KOHCYMEHTOB, pEIyLEHTOB, OHOr€OI€HO30B U
9KOCHCTEM, OCOOEHHOCTH MPOLIECCOB: HACIEACTBEHHOW M3MEHYMBOCTH, €CTECTBEHHOI'O
otbopa, BUA000pa3oBaHusi, MPUCIOCOOTCHHOCTH OPTaHU3MOB, JICHCTBUS IKOJIOTHYECKUX
(akTOpOoB Ha OpraHu3Mbl, IEPEHOCa BEHIECTB M IOTOKA JHEPIMM B 3KOCHCTEMAX,
AHTPOINOTE€HHBIX M3MEHEHUN B 3KOCHCTEMAaxX CBOEH MECTHOCTH, KPyrOBOPOTa BEUIECTB U
OMOre0OXMMHUYECKUX IIUKIIOB B Orocdepe;

YMEHHE TIPUMEHSTH IIONlyYeHHBIC 3HAHHUA I OOBSACHEHUS OHOJOTHYECKHX
MIPOIIECCOB U SBJICHUH, [T IPUHITHS MPAKTUIECKAX PEIICHUN B TIOBCEAHEBHOM KHU3HHU C
1enblo odecreueHrs 0e30MaCHOCTH CBOETO 3/I0POBbS U 3[I0POBbS OKPYXKAIOLIUX JOJEH,
COONIOZICHUs] HOPM TIPaMOTHOTO TMOBEACHHUS B OKpY’Kallled NpUpOJHON cpee,
MOHMMaHHe HEOOXOJUMOCTH MCIOJIb30BAaHUS JTIOCTHKEHUN COBPEMEHHOW OMOJIOTUU ISt
PalMOHATILHOTO MPUPOJIONOIB30BAHUS;

yMEHHE peniaTh 3JIEMEHTapHble OHOJOTUYECKHUE 3a/layd, COCTaBISITh CXEMbl
MepeHoca BELIECTB U SHEPTHH B SKOCUCTEMaXx (LIEMU MUTaHUs);

yYMEHHE BBINOIHSTH JIaOOpaTOPHbIE U MpakTUYecKue padoThl, cOOMI0IaTh MPaBUIIa
pu paboTe ¢ yueOHbIM U J1abopaTOPHBIM 000PYI0BAHHEM;

YMEHHE  KPUTHYECKH  OLEHWUBAaTh W  HMHTEPIPETHPOBATh  WHPOPMAIHIO
OMOJIOTMYECKOTO COACpKAaHUs, BKIIOYAIONIYIO IMCEBIOHAYYHbIC 3HAHHS M3 Pa3TUUYHBIX
MCTOYHUKOB (cpeicTBa MaccoBOoM HMHGOpMalMK, HAay4YHO-TOMYJISIPHbIE MaTepHalibl),
paccMmaTpuBaTh I10OATbHBIE SKOJIOTMYECKHe MPOoOIeMbl COBPEMEHHOCTH, (HOPMHUPOBAThH
110 OTHOILIEHHUIO K HUM COOCTBEHHYIO MO3UIIHIO;

yMEHHE CO3/1aBaTh COOCTBEHHbIE MUCHbMEHHBIE U YCTHBIE COOOIIEHHUs, 00001as
OMOJIOrMYeCcKYI0 MHQOPMAIMIO U3 HECKOJBKMX HCTOYHUKOB, IPAMOTHO HCIIOJIH30BATh
MOHATHUHHBIN amnmapaT OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KVIACC

KonuuecTBo yacos JJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeEM undgpoBbie
Ne i/ P Konrpoabubie | IlpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
bubmmoreka [{OK
1 b 2 :
HOTIOTIA Kak Hayka 05 https://m.edsoo.ru/7f41c292
2 JKuBBIE cCTEMBI M X OpraHu3aIus 1 Bubmmorexa [JOK
p I https://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
X i 1
3 MMHYECKHI COCTaB U CTPOCHUE KICTKH 8 httos://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
4 HKHSHEACATELHOCTE KISTKH 0 https://m.edsoo.ru/7f41c292
5 Pa3zmHOXeHUE ¥ MHAUBUIYAIBHOE Pa3BUTHE 5 1 bubmuorexa [JOK
OPraHu3MoOB https://m.edsoo.ru/7f41c292
6 HacnenctBeHHOCTE U UBMEHUYUBOCTD 8 15 bu6mmoreka [JOK
OpraHu3MOB ' https://m.edsoo.ru/7f41c292
7 Cenexuusi opranu3MoB. OCHOBBI 3 bubnnoreka [JOK
OMOTEXHOJIOTUU https://m.edsoo.ru/7f41¢c292
bubmuoreka [JOK
8 P 1
C3CPBHOC BpEMA https://m.edsoo.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 0 4
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