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IHHOACHUTEJIBHASA 3ATINCKA

[Ipu pa3paboTke mporpamMmbl MO OWOJIOTUM TEOPETHUYECKYI0 OCHOBY JUISL ONpEACTICHHS
MOJX0A0B K (opMUpOBaHHIO cojepkaHui ydeOHoro mpeamera «buonorus» cocraBwiIn:
koHHenrtyanbHble nosiokeHnss @I'OC COO o B3auMOOOYCIOBIEHHOCTH IENIEH, COJepKaHMUS,
pe3ynbpTaToB 0Oy4eHUsT U TpeOOBaHMN K YPOBHIO MOJTOTOBKH BBIITYCKHUKOB, TOJOXEHUS 00
o0MmMX HEeTSIX W MPUHIHUIAX, XapaKTEPU3YIOUINX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHETO
obmiero obpaszoBanus B Poccuiickoit denepanun, a TakkKe MOJIOKEHUS O crielu(uKe OUOJIOTUH,
e€ 3HAUYEHWU B NO3HAHUM XUBOW MPHUPOABI U O0ECHEUYEHHUU CYLIECTBOBAHHUS YEIOBEYECKOTO
obmectBa. CoriacHO Ha3BaHHBIM TIOJIOKEHUSM, ONPECIICHBl OCHOBHBIE (DYHKIUHU MPOTPaMMBbI
1o OMOJIOTUH U €€ CTPYKTYpa.

HopMaTuBHBIE JOKYMEHTBI /ISl COCTABJIeHUsI padoueii MporpaMMel:

- ®enepanbHbiil 3akoH «O06 oOpa3zoBanuu B Poccuiickoit deneparum» (0T 29.12.Ne273-D3).

- npuka3 MunucrepcrBa obpazoBanus u Hayku P® «O0 yreepxkaenun ®I'OC OOO» ot 17
nekadps 2010 r. Ne1897 (c u3MEeHEHUsIMU U IOTIOJTHEHHUSIMU).

- nmpuka3 MunucrepcTBa oOpasoBanust 1 Hayku PO «O0 yTBep:kJIeHUH MOPsiIKa OpraHu3aluu 1
OCYIIIECTBJICHUSI 00pa30BaTENbHON NIEATELHOCTH TI0 OCHOBHBIM 00I1€00pa30BaTeIbHBIM
nmporpaMMaM — oOpa3oBaTeNbHbIM MpOrpaMMaM HayaJbHOTO OOIIEro, OCHOBHOTO OOIIEro u
cpennero oobmiero oopazoanus» oT 30 aBrycra 2013 roga Nel015.

- npuka3 MunHuctepcTBo oOpa3oBanus U Hayku PO «O06 yrBepxknenun denepaabHOro nepeyHs
y4eOHUKOB, PEKOMEHAYEMBIX K HCIOJIb30BAaHUIO MIPU pean3allii UMEIONINX TOCyIapCTBEHHYIO
aKKpeAUTalrio 00pa30BaTeIbHBIX MPOrpaMM HA4ajJbHOrO OOIIEro, OCHOBHOIO 0OIIero,
cpenHero oomiero oOpazoBaHus» OT 28 mekabpss  2018r. Ne345 (c u3MeHeHWSIMU U
JOTIOJTHEHUSIMH ).

[Iporpamma coctaBieHa mo yueOHuKy aBTOopoB Ilaceunmk B.B..Cymaroxun C.B.,
«buonorus»,AO WMzmarensctBo IlpocBemenue,,2023 ron wusnmanus., Homep ydeOHHMKa 10
®denepansaomy nepeunro 1.1.3.6.3.1.1.8 10 kmnacce. B rox B 10 xmacce 34 ypoka, B Heaenmto 1
Jac.

[IporpamMma no Ouosoruu Ha€t MpeacTaBieHHe O Lelsix, o0 olmel cTpareruu oOydeHus,
BOCIIUTAHUS W pa3BUTUA OOydaroImuxcs cpeactBaMu ydeOHoro mnpeamera «buomnorusy,
ompezenseT o0s3aTeNbHOE MPEAMETHOE COJIEpP)KAHUE, €ro CTPYKTYpY, paclpelesieHue 0
paszenaM U TeMaM, PEKOMEHIyeMYIO IOCJIeI0BaTeIbHOCTh M3y4eHHs] y4eOHOro marepuaia ¢
Y4ETOM MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBSA3EH, JIOTUKH 00pa30BaTeIbLHOrO Mpoliecca,
BO3PACTHBIX 0COOEHHOCTEH 00yUYaIOIIXCA.

B mporpaMMe mo OuHONOTMH TakKe YUMTHIBAIOTCA TpPeOOBaHMS K IUIAHUPYEMbBIM
JTUYHOCTHBIM, METANpeAMETHBIM M MPEAMETHBIM pe3yiabTaTaM oOy4deHus B (OpPMUPOBAHUU
OCHOBHBIX BHJIOB Yue€OHO-TI03HABATEIbHON JIEATEIbHOCTH/Y4eOHBIX IEHCTBUN 00yJarOmMXCs M0
OCBOEHHIO COJICPKaHUS OMOJIOTHYECKOTO 00pa30BaHUsI.

B mporpamme no Gumonorum (10—11 kmaccel, 06a30BbIN ypOBEHB) peaqnu30BaH MPUHIIMII
MPEeMCTBEHHOCTH B H3Y4YeHHHU Ouonoruu, Omaromapss dYemy B HeW MNpoCMaTpUBaETCs
HaIMpaBJICHHOCTh HA PAa3BUTUE 3HAHUI, CBSI3aHHBIX C (POPMHPOBAHUEM €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHHUs, LEHHOCTHBIX OPUEHTALMI  JIMYHOCTH, SKOJOTMYECKOIO  MBIIUICHHUS,
MPEJICTaBICHU O 370pOBOM 00pa3e >KM3HU W OEpeKHbIM OTHOIIEHHEM K OKpYKaromei
npupoaHoit cpexne. llosTomy Hapsay ¢ u3ydeHHeM OOIIEOMONIOTMYECKUX TEOpHUH, a TaKkKe
3HaHUM O CTPOECHUHU JKMBBIX CUCTEM PA3HOTO PAHra U CYIHIHOCTH OCHOBHBIX MPOTEKAIOIIUX B HUX
MPOLIECCOB B MPOrpaMMe IO OWOJOTHHM YAENEHO BHUMAaHHE HCIOJIb30BAHUIO MOTYyYECHHBIX
3HAHWI B IOBCETHEBHOM XKU3HU JJISl PEIICHUS MPUKIAIHBIX 33/1a4, B TOM YHCIE: TPODQUIaKTUKA



HACJICJICTBEHHBIX  3a00JIEBaHUN  4YEIIOBEKa, MEIUKO-TEHETUYECKOTO  KOHCYIbTUPOBAHMUS,
000CHOBAaHHSI DKOJIOTHUECKHU IIEJIECOO0PA3HOTO TIOBEJICHUSI B OKPYXKAIOIICH MPHUPOIHOM cpene,
aHaJlM3a BIMSHHUS XO3SWCTBEHHOW [IEATEIBHOCTH 4YEJIOBEKa HA COCTOSIHHE MPUPOIHBIX H
MCKYCCTBEHHBIX DKOCHCTEM. YCHJICHHEC BHUMAHHS K MPUKIAJIHON HAMpPaBJICHHOCTH Y4eOHOTO
npenMera «bHONOTHS TPOJAUKTOBAHO HEOOXOJUMOCTHIO OOCCIICUCHUS YCIOBUUN JUISI PEIICHUS
OJIHOM M3 aKTyaJbHBIX 33J1a4 MKOJHHOTO OMOJIOTHYECKOTO 00pa3oBaHUs, KOTOPAs MPEroaraet
dbopMHupOBaHHE Y OOYYAOIIUXCS CIHOCOOHOCTH aIalTHPOBATHCS K M3MEHEHHSM JHHAMHYHO
Pa3BHBAIOIICTOCS COBPEMEHHOTO MUDA.

buonoruss Ha ypoBHe cpemHero ooOmiero oOpa3oBaHHs 3aHUMaeT BakHoe Mecto. OHa
obecrieunBaecT (GOpMUPOBAHUE y OOYYAIONIUXCSA NPEJACTABICHUNW O HAYyYHOW KapTUHE MHPA,
pacmmpsieT 1 0000IaeT 3HAHUS O )KHBOW MPUPOJE, €€ OTIIMIUTEIIBHBIX MPU3HAKAX — YPOBHEBOH
OpraHW3alliil W JBOJIONNHU, CO3MAET YCJIOBWS JUIS: IO3HAHUS 3aKOHOB JKHUBOH TPUPOJIHI,
dbopmupoBaHus (yHKIIMOHAIBHOW TPaMOTHOCTH, HaBBIKOB 3/JI0POBOr0 U Oe3omacHoro obpasa
KU3HU, IKOJIOTUIECKOTO MBIIIJICHHS, IEHHOCTHOTO OTHOIICHUS K )KHBOU IIPHPOJIC U YETIOBEKY.

Bonpiioe 3HaueHWe OWONOTHST WMEET TAaKXKe JUIS PEIICHUS BOCIHTATEIBHBIX H
Pa3BUBAIOIINX 3371a4 CPEAHETO 00Iero oopazoBanusi, corMain3anuu odoydarommxcs. N3yuenue
OMOJIOTHH obecrieunBaeT YCIIOBUS TUTST (hopMupOBaHUS WHTEJUICKTYJTbHBIX,
KOMMYHHKAITHOHHBIX W WH(POPMAIMOHHBIX HABBIKOB, ICTCTHUYECKON KYIBTYPBI, CIIOCOOCTBYET
WHTETPAIUN OMOJIOTUYECKUX 3HAHWU C TPEJCTABICHUSIMH W3 JPYrHX Y4eOHBIX MPEIMETOB, B
YaCTHOCTH, PU3NKH, XUMHH U reorpaduu. Ha3BaHHBIE MMOJIOKEHUS O TIPEeTHA3HAYCHHH YIeOHOTO
npenMera «BHOJIOTHS» COCTaBHIIM OCHOBY JUIS ONPEICIICHHS TOJXOJIOB K OTOOPY H
CTPYKTYPHUPOBAHHUIO €TO COJIEPKAHMUS, MIPEICTABICHHOIO B IPOrpaMMe 1o OMOJIOTHH.

OT60p conepkanus yueOHOTO npeameTa «buonorus» Ha 0a30BOM YPOBHE OCYIIECTBIIEH C
MO3UILUN KyJIbTYpOCOOOPa3HOTO MOAX0/1a, B COOTBETCTBUM C KOTOPHIM OOydarouiuecs: AOJHKHBI
OCBOWTH 3HAHUS U YMEHHs], 3HaUMMbIe JUIsl (GOpMUPOBaHUS OOIIEH KyJIbTYpbI, ONPEEIIAIONIre
aJIecKBaTHOE TIOBEJICHHE 4YelIOBEKa B OKpYXalouleil NpHpoaHOIl cpene, BOCTpeOOBaHHBIE B
MMOBCETHEBHOW JKU3HU U MPAKTHYECKOU aesTelbHOCTH. Oco00e MECTO B ATOM cHUCTeMe 3HAaHUU
3aHMMAIOT DJIEMEHTBHl COJEP)KAHUS, KOTOpble CIyKaT OCHOBOM s  (QOpMHUpOBaHUs
MPEJICTAaBJICHU O COBPEMEHHOM eCTECTBEHHO-HAyYHOW KapTMHE MHpa U LIEHHOCTHBIX
OpHUEHTAIHIX JTUYHOCTH, CHOCOOCTBYIONINX I'YMaHU3alMK OUOJIOrMYeCKOro 00pa3oBaHHsl.

CrpykTypupoBaHUE cOJiep>KaHUsl y4eOHOro Marepuajga B HporpamMmme Mo OuOoJIOTHUH
OCYILIECTBJICHO C Y4ETOM MPHOPUTETHOTO 3HAUEHUS 3HAHWH 00 OTIMYUTENBHBIX 0COOEHHOCTSIX
KUBOM MpUPOIBI, O €€ YpOBHEBOIl OpraHM3alMd U SBOJIONUU. B cOOTBETCTBUM C 3TUM B
CTPYKType ydeOHOTO npeaMera «bHuoiorus» BBIIEIEHBI CIEIYIOIINE COJIep>KaTelbHbIC TUHUU:
«buonorus kak Hayka. MeTopl HaydHOTO MO3HaHM», «KieTka kak OuoIOrHYeckas CUCTeMay,
«Opranusm Kak Ouosiornyeckas cuctema», «CucremMa U MHOT0oOpa3ue OpraHuyecKoro Mupay,
«OBOJIIOLIUS KUBOH MPUPOBI», « IKOCUCTEMBI U TIPUCYITUE UM 3aKOHOMEPHOCTH.

Lenp uszydenus yuebHoOro mnpenmera «buonorus» Ha 0a30BOM ypOBHE — OBIAJCHHE
0oOy4aroUMMUCS 3HAHUSAMU O CTPYKTYPHO-(DYHKIIMOHAIBHOM OpPraHU3aIllUU >KUBBIX CHCTEM
pPa3HOTO paHra u MpUoOpETeHHEe YMEHUN MCIONIb30BaTh 3TH 3HAHMS JJIsi TPAMOTHBIX JEHCTBHI B
OTHOIIEHUH OOBEKTOB KUBOM MIPUPOJIBI U PEIICHUS Pa3INYHBIX )KU3HEHHBIX TPOOIIEM.

JlocTkeHne 1enu u3ydeHus ydeOHoro mpenmera «buonorus»» Ha 0a30BOM YpOBHE
obecrieunBaeTcs PeIIeHUEM CIIEIYIONIUX 3a/1a4:

OCBOCHHE OOYYaIOIIMMHUCA CHCTEMbl 3HAHUH O OHOJOTHYECKUX TEOpHUAX, YYCHHSIX,
3aKOHAX, 3aKOHOMEPHOCTSX, THUIOTE3aX, MpaBWiaxX, CIYXKalluX OCHOBOW s (popMHpOBaHUS
MPEJICTAaBICHU O EeCTECTBEHHO-HAYYHOW KapTWHE MHpa, O METOJaX HAYYHOTO TO3HaHUS,



CTPOCHUH, MHOT000pasMM M OCOOCHHOCTSAX >KMBBIX CHCTEM pa3HOIO YPOBHSI OpraHHM3allvy,
BBIJIAIOIINXCS. OTKPBITUAX U COBPEMEHHBIX HCCIEIOBAHUAX B OHOJIOTHH;

¢dopmupoBanue y oOy4aromUXCs IMMO3HABATENbHBIX, MHTEIUICKTYAIbHBIX U TBOPYECKHX
CrocOoOHOCTEH B MpoLecce aHaau3a JaHHBIX O MyTAX Pa3BUTHA B OMOJOIMM HAyYHBIX B3TJISJIOB,
UAeH U MOAX00B K U3YYSHHIO KUBBIX CHCTEM Pa3HOTO YPOBHS OpraHU3alIliH;

CTaHOBJICHHME Yy OOydJarommxcsi oOmeld KyJabTypbl, (QYHKIMOHAIBHOW T'PaMOTHOCTH,
pa3BUTHE YMEHHUH OOBACHATH U OLICHUBATH SIBICHUS OKPYXAIOIIEro MUpPA JKUBOW MPUPOIBI HA
OCHOBAHWU 3HAHWW U ONBITA, OJTYYCHHBIX IPH H3Y4EHUN OMOJIOTHH;

¢dbopmupoBanre y OOyJarOmUXCs YMEHHH HJUTIOCTPUPOBATH 3HAYEHHE OHMOJIOTHYECKUX
3HaHUH B TIPAKTHYECKOW JEATEILHOCTH 4YeNIOBEKa, Pa3BUTHH COBPEMEHHBIX MEIMIIMHCKUX
TEXHOJIOTUH U arpoOUOTEXHOJIOTHIA;

BOCIIMTaHUE YOSKJIEHHOCTH B BO3MOXKHOCTH TIO3HAHHUS YEJIOBEKOM >KHBOHM IPHPOIHI,
HEOO0XOIMMOCTH OepeKHOTO OTHOUICHHS K Hel, COOTIOIEHUS AITUYECKUX HOPM IIPH NMPOBEICHUN
OMOJIOTUYECKUX UCCIICOBAHUM;

OCO3HAHHME LEHHOCTH OMOJIOTHMYECKUX 3HAHUH JUIS MOBBIIICHHUS YPOBHS SKOJOTUYECKOMH
KYJIBTYPHI, 17151 POPMUPOBAHUS HAYIHOTO MHUPOBO33PEHHUS;

MpUMEHEHNE TPUOOPETEHHBIX 3HAHWN W YMEHUH B TIOBCEJIHEBHOW JKWU3HU JUISA OLEHKH
MOCJIEJICTBUI CBOEH JEATEIbHOCTU IO OTHOIIEHUIO K OKpY)XKarollel cpele, COOCTBEHHOMY
3I0POBBIO, 000CHOBAHUE U COOIIOIEHNE Mep TTPO(PUIaKTHKN 3a00IeBaHU.

B cucreme cpennero obmero oopazoBanusi «buonorusy, nsydaemas Ha 6a30BOM YpPOBHE,
SBIISIETCST 00S3aTENIbHBIM YUEOHBIM TPEAMETOM, BXOJSIIMM B COCTaB NPEAMETHOW 00iacTu
«EcTecTBeHHO-Hay4YHBIE MTPEIMETHD.

Jlnst u3ydeHusi OMoJIoTuy Ha 0a30BOM YPOBHE CPEIHEro o0Iero oopa3oBaHusi OTBOAUTCS
68 gacos: B 10 kimacce — 34 yaca (1 gac B Henenio), B 11 kimacce — 34 gaca (1 yac B HeeI0).



COJEPKAHUE OBYYEHUA
10 KJIACC

Tema 1. buoJjiorusi kKak Hayka.

buonorus kak Hayka. CBsi3b OHMOJIOTMH C OOIIECTBEHHBIMU, TEXHHYECKHMH WU JIPYTUMHU
€CTECTBCHHBIMU HayKaMH, (QHIOCO(HEH, ITUKOH, ICTETUKOW W TpaBoM. Ponb Ouonoruu B
(bopMUpPOBaHUN COBPEMEHHOW HAY4YHOU KapTHHBI MUpa. CHCTeMa OMOJIOTHIECKUX HAYK.

MeTo1pl TO3HAHUS KUBOM MPUPOABI (HAOMI0IEHUE, SKCIEPUMEHT, OIMCAaHUE, U3MEPEHHUE,
KJIaccu(uKaIus, MOICIMPOBAHNE, CTATHCTUYECKask 00pabOTKa JaHHBIX).

JdemoncTpaumnu:

[Toptpetsr: Y. Hapsun, I'. Mennens, H. K. Konbsuos, /[x. Yorcon u @. Kpuk.

Tabmuibl U cxembl: «MeToIbl TO3HAHUS KUBOW TTPUPOIBD.

JlabopaTopHble U NPAKTH4YECKUE PA0OThHI:

[Ipaktnueckas padora Ne 1. «lcnonp3oBaHue pa3aMYHBIX METOJOB MpPH H3YYEHUU
OMOJIOTHYECKUX 0OBEKTOBY.

Tema 2. /KuBble cucTeMbl 1 MX OPTraHU3aIHS.

XKusble cucrembl (OMOCHCTEMBI) Kak MpeAMET u3ydeHus: Ouonoruu. OTIHune >KUBBIX
CUCTEM OT HEOPraHUYECKOU MPHUPO/IbI.

CpoiictBa OmocucTeM ¥ HX pa3HOOOpasue. YpPOBHH OpraHu3alud OHOCHCTEM:
MOJICKYJSIPHBIA,  KJIETOYHBIA,  TKAHEBbIM,  OPraHU3MEHHBIM,  MOMYJSIMOHHO-BUIOBOM,
AKOCHUCTEMHBIN (OMOTCOIIEHOTUYECKHH ), OMOC(EPHBIH.

JdemoHncTpauuu:

Tabmuupl u cxeMbl: «OCHOBHBIE TIPU3HAKU KU3HW», «YPOBHU OpPraHU3aIMU KUBOKH
MIPUPOJIBI».

Ob6opynoBanue: moaens Mosekyiasl JJHK.

Tema 3. XuMHUYeCKHUil COCTAB U CTPOEHHUE KJIETKH.

XUMHYECKUM  COCTaB  KIETKM.  XUMHYECKHME  3JIEMEHTBhl:  MaKpOJJIEMEHTHI,
MHKpPO3JE€MEHThI. Bo/ia 1 MUHEpaibHbIE BEILIECTBA.

@yHKIMK BOJbl M MHUHEpAIbHBIX BELIECTB B KieTke. [logmepxkaHue OCMOTHYECKOTO
OanaHca.

benku. CocraB u crpoenue 0ekoB. AMUHOKHUCIOTH — MOHOMEpHI OekoB. HezameHnumsie
U 3aMEHHUMbIE aMHHOKUCIOTHL. AMHUHOKHUCIOTHBIA COCTaB. YPOBHH CTPYKTYpbl OEIKOBOI
MOJIEKYNbl (TIepBHYHAs, BTOpWUYHAs, TPETHYHAs W 4YETBEPTUYHAS CTPYKTypa). XHUMHUECKUE
cBoiicTBa OenkoB. bronorudeckue GyHKIMU OEIKOB.

@®epMeHThl — Ouonoruyeckue kKaranu3aTopel. CTpoeHHe (epMeHTa: aKTUBHBIA LIEHTD,
cyoctpatHas cneuuduuHoctb. Kodepmentsl. Butamuubel. Otianuus  (EepMEHTOB  OT
HEOPraHMYECKUX KaTaln3aToOpPOB.

VYraeBoJibl: MOHOCaXapu/Isl (III0K03a, pubo3a 1 J1e30KCHprd03a), aucaxapuibl (caxaposa,
JaKTO3a) W TMOJHcaxapuibl (Kpaxmall, TJHKOTeH, IeJIono3a). buomorndyeckue GyHKIUU
YIJIEBOJIOB.

Junuapl:  TpUrauuepunasl, ¢ochomunuasl, crepouabl. ['mapodmisHO-rHAPO(OOHBIE
cBoiicTBa. buonornyeckue ¢ynknuu aunuaoB. CpaBHEHHE YIIIEBOJOB, OEIKOB M JHUIHAOB Kak
HCTOYHUKOB PHEPIUH.



Hyxneunossie kucnotsl: JIHK n PHK. Hykieotuasl — MOHOMEpPBI HYKJIIEMHOBBIX KUCIIOT.
Crpoenne u ¢ynknuu JIHK. Crpoenne u ¢ynxumm PHK. Bugsr PHK. AT®: crpoenune u
byHKIMH.

[uronorusa — Hayka o kierke. Kileroynas teopus — npumep B3aMMOJCHCTBUS UACH U
(axTOB B HAYYHOM TMO3HAHUH. METOIbI U3YYCHHS KIIETKH.

Knetka kak nenocrHas >xuBas cucrema. OOLIue Npu3Hakyu KIETOK: 3aMKHYTasi Hapy»Has
MemOpana, mosekynbl JJHK kak reneTrnueckuii armapar, cucTeMa CHHTe3a Oeka.

Tumbl  KIETOK: dyKapHOTHYecKass © mpokapuoTudeckas. OCOOCHHOCTH CTpPOCHHS
npokapuoTHdeckoi kietku. Kinetounas crenka 6akrepuii. CTpoeHHE SYKapUOTUUYECKON KIIETKH.
OCHOBHBIE OTINYHNS PACTUTENBHOM, )KUBOTHOW U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYphl KJIETOK — KJIETOYHas CTEHKA, IIMKOKAIMKC, UX (YHKIHH.
[Inazmatuueckass memOpana, €€ cBoiictBa W (QyHkuuu. [luTomnazmMa u e€ opraHoUIbI.
OnnomeMOpannblie opranouas! kietku: JIIC, anmapar ['onbaxku, mu3zocomsl. [loayaBTOHOMHBIE
OpraHoufibl KJIETKH: MHUTOXOHApPUH, IacTUibl. llpomcxoxaeHre MHUTOXOHIAPUN U TUIACTHUA.
Buner nnactun. HememOpanHble opraHouibl KJIETKU: pUOOCOMBI, KIIETOUHBINA LEHTP, HEHTPUOJIH,
PECHUYKH, KI'yTUKH. DyHKIIUU OpraHOUA0B KIIETKU. BKitoueHus.

SAnpo — perynstopHslil neHTp kinetku. CTpoeHue sapa: sijaepHas 000J0uKa, KapuoIuia3ma,
XpOMAaTHH, SIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BeliecTB B KJIETKE.

JdemoHncTpaumnu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. IlIBann, M. IIneiinen, P. Bupxos, [Ix. Yorcon, @.
Kpuxk, M. Yunkunc, P. ®panxnun, K. M. bap.

Huarpammbl:  «PacnpeneneHue XUMHYECKHX OJIEMEHTOB B HEXHUBOM  MIPUPOJIE»,
«PacrpeneneHrue XUuMUYECKUX NIEMEHTOB B )KMBON IIPUPOJIEN.

Tabmuuel u cxemsl: «llepuoanyeckas Tabiuna XUMHUYECKHUX 3JI€MEHTOB», «CTpoeHue
MOJIEKYJIbl BOJIbI», «buocunTes Oenkay, «CtpoeHue MoJiekyisl Oenka», «CTpoeHne pepmeHTay,
«Hyxneunossie kucinotel. [JHK», «Ctpoenne mosekynsr AT®y», «CTpoeHrue 3yKapuoTHYECKOM
KIeTKkn», «CTpoeHHE XUBOTHOM KIETKW», «CTpOeHHe pacTUTENbHOM KiIeTku», «CTpoeHue
IIPOKapPUOTUYECKOH KIETKW», «CTpOCHHE Apa KIETKN», «YTIIEBOIABD, «JIHImuIbD.

OO6opynoBaHue: CBETOBOW MMKPOCKOI, OOOpYHOBaHHE A HPOBEAEHUS HAOIIOAEHUM,
U3MEpEHUH, 3KCIEPUMEHTOB, MHUKpOIpENnapaTbl pacTUTENbHBIX, KUBOTHBIX M OaKTepUabHBIX
KIIETOK.

JlaGopaTopHble M IpaKTU4YecKue padoThbi:

JlaGopatopHass pabota Ne 1. «M3ydyeHue KaTaJIUTUYECKON aKTUBHOCTH (PepMEHTOB (Ha
IIpUMepe aMUJIa3bl UM KaTanasbl)».

JlaGopatopHass pabotra Ne 2. «l3ydyeHue CTpOEHMs KIETOK pACTEHHUH, XUBOTHBIX U
OakTepuii o]l MUKPOCKOIIOM Ha FOTOBBIX MUKpPOIIpENapaTax U UX OIMUCAHUE.

Tema 4. 7Ku3HeaeATeJbHOCTD KICTKH.

OOmeH BemiecTB, WM MeTa0ONM3M. ACCUMWISANMS (MJIaCTHUECKUH OOMEH) U
JUCCUMIIIALIUSA (SHEpreTUYecKrii 00OMeH) — IBe CTOPOHBI €AMHOTO TMpolecca MeTabonu3ma. Poib
3aKOHOB COXPaHEHMsI BELIECTB U SHEPTUH B IOHUMAHUU MeTa0oIM3Ma.

Tunbr oOMeHa BeriecTB: aBTOTpO(HBIA U rereporpodHslii. Pons depMenToB B 0OMeHe
BEIIECTB U NPEBPALLEHNUHN SJHEPTUN B KIIETKE.

®otocunTe3. CBeroBas u TemHOBass Ha3pl ¢orocuHTe3a. Peakuuu QoTtocuHTesa.
D¢ dexTuBHOCTH (hoTOCHHTE3a. 3HAUEHUE (POTOCUHTE3A IS *KU3HU Ha 3emiie. BausHue ycnoBuit
cpeabl Ha (POTOCHHTE3 U CIIOCOOBI MOBBILICHUS €0 MPOJYKTUBHOCTH Y KYJIbTYPHBIX PAaCTCHUH.



XemocuHTe3. XEMOCHUHTE3UPYIOLME OaKTepuu. 3HAYECHUE XEMOCHUHTE3a ISl >KU3HH Ha
3emuie.

Ouepreruyecknii oOMeH B  KieTke. PacimieruieHue  BEIIECTB, BBIACICHHE U
aKKyMYJIMPOBAaHUE PHEPTUU B KJIETKE. DTalbl dHEpreTuueckoro ooMena. ['nmukonus. bpoxenue u
ero Buabl. KucimoposHoe oxucieHue, WM KJIE€TO4YHOE  JpIxaHue. OKUCIUTEIbHOE
dbochopunmupoBanue. DPPEKTUBHOCTH IHEPTETUISCKOTO OOMEHA.

Peakium wmarpuuHoro cuHTe3a. leHermueckas wuHpopmamms u JHK. Peammzanus
reHeTUYeCKON MHpopMaluu B KieTke. ['eHeTuueckuil koJ U €ro CBOMCTBA. TpaHCKpUNLIUS —
matpuuHblii cunte3 PHK. Tpancnsauus — 6uocunres Oenka. Ortansl TpaHcasuuu. Koauposanue
aMUHOKHCIIOT. Posib pubocom B GuocuHTe3€e Oenka.

Heknerounsie ¢opmbl ku3HM — BuUpychl. HMcropust oTkpeitusi BupycoB (. U.
NBanoBckuii). OcoOEHHOCTH CTPOEHHUS U JKU3HEHHOTO LIMKIIa BUpYycoB. bakTepruodaru. bonesnun
pacTeHMi, )KUBOTHBIX U YeJIOBEKa, BbI3bIBaeéMble BUpycaMu. Bupyc nmMmyHonedunnTa yenoBexka

(BUY) - Bozoymutenr CIIMJla. OOpaTHasi TpaHCKpUIIIKS, peBepTaza U HMHTErpasa.
[TpodunakTrka pacnpoCTpaHEHHs BUPYCHBIX 3a00JI€BaHUM.
JdemoncTpaumnu:

[Toptpetsr: H. K. Konbros, JI. Y. UBanosckui, K. A. Tumupsses.

Tabmuupt w  cxembl: «Tuner  muTanus», «Metabonuzm»,  «MHUTOXOHAPHUIY,
«QHepreTuueckuii oomen», «Xmopormiact», «Dotocuntes», «Ctpoenune JJHK», «Ctpoenue u
¢byHKIMOHUpOBaHWe reHa», «CuHTe3 Oenka», «l'eHernueckuit  kom», «Bupycobi»,
«bakrepuodarn», «Ctpoenne u xusHeHHbIH 1uka Bupyca CIIMJla, Oakrepuodara»,
«Pemmukarus JTHK».

O6GopynoBanue: moaenu-ammiukanuu «Yaoenue [IHK u tpanckpunmms», «buocunres
oenkay, «CTpoeHHE KIETKW», Moaelb cTpykTypsl JJHK.

Tema 5. PazmHokeHNe M HHAUBUYAJbHOE Pa3BUTHE OPraHU3MOB.

Knerounsrii mukn, WM SKU3HEHHBIM UK KiaeTku. MHTepdasza m muto3. [Iporeccsr,
npoTekaromue B uHTepdase. Permmkamus — peakuus marpuuHoro cuHTe3a JIHK. Crtpoenwme
XpoMocoM. XPOMOCOMHBIH Ha0Op — KapHOTHUIL. JMIUIOMAHBIA M TaIUIOUIAHBIA XPOMOCOMHBIC
Habopel. Xpomatusl. LluTonoruueckue OCHOBBI Pa3MHOXKEHUS U MHAWBUIYaTbHOTO Pa3BUTHUS
OpraHu3MOB.

Henenne xnetkn — muto3. Cramum mwurtosa. Ilpouecchl, mpoucxonsdiiue Ha pasHbIX
CTaAMSIX MUTO3a. BHOIOrM4ecKkuii CMbICII MUTO3A.

[Iporpammupyemasi rudesb KIETKH — aromnTo3.

@opMBI  pa3MHOXKEHHMsSI OpraHu3MoB: Oecrojioe ¥ mojoBoe. Buasl  Oecrmolioro
Pa3MHOXKEHHUSI: JIeJICHHE HaJIBOE, TOYKOBAHME OJHO- U MHOTOKIETOYHBIX, CIIOPOOOpa3zoBaHUeE,
BEreTaTUBHOE pPa3MHOKEHHE. VICKyCCTBEHHOE KIOHMPOBAaHHWE OPraHU3MOB, €0 3HAYEHUE s
CEJICKIUU.

[TonoBoe pazMHOXKEHHE, €r0 OTINYHUS OT OECIOJIOrO.

Meito3. Cragun Meno3sa. Ilponeccsl, mpoucxoasmue Ha craausax menosa. lloBenenue
xpoMocoM B Mero3e. Kpoccunrosep. bronornueckuii cMbICi 1 3HaUEHUE Mei03a.

I'amerorenes — mporiecc 00pa3oBaHUs MOJOBBIX KIETOK y KUBOTHBIX. [10JI0OBBIE Kene3bl:
CEMEHHHUKU M sSu4HUKH. OOpa3oBaHHE U Pa3BUTHE MOJIOBBIX KJIETOK — raMeT (CIepMaTo30uj,
AWLEKIeTKa) — chepMaToreHe3 u oBoreHe3. (OCOOEHHOCTH CTPOCHMs SHIEKIETOK H
cnepMaro3onioB. OmionorBopenue. [lapreHorenes.

NunuBuayanbHoe pa3BuTHe (OHTOreHe3). OMOpHUOHAIBHOE pa3BUTHE (IMOpPUOTEHE3).
Ortanbel 3MOPHOHATBHOTO Pa3BUTHUS Y MO3BOHOYHBIX JKHBOTHBIX: JIPOOJIEHWE, TacTPYIslus,



opranorenes. IloctamOpuonanpHOEe pa3BuTHE. THITBI TOCTAIMOPUOHATIBHOTO PAa3BUTHSA: MPSIMOE,
HenpsMoe (IMYMHOYHOE). BrmsiHue cpeasl Ha pa3BUTHE OPraHU3MOB, (DaKTOpBI, CIOCOOHBIE
BBI3bIBAaTh BPOXKAEHHBIE YPOJICTBA.

Poct u pa3Butue pacrenuil. OHTOreHe3 IBETKOBOT'O PACTEHHUSA: CTPOEHUE CEMEHH, CTaAUU
pa3BUTHSL.

JdemoHcTpaumnu:

Tabmuuer u cxembl: «@OpMBI pa3MHOKEHHUSI OPTaHU3MOBY, «/IBOIHOE OIJIOJOTBOPEHHE Y
LBETKOBBIX pacTeHui», «BereraTuBHOE€ pa3MHOXKEHHE pacTeHUN», «JleleHne KIIETKU
Oaktepuit», «CTpoeHHE TOJOBBIX KIETOK», «CTpOCHHE XPOMOCOMBD», «KIIETOUYHBIA UK,
«Perumkanusa JTHK», «Muto3z», «Meios», «lIpsmoe u HenpsamMoe paszButue», «l'amerorenes y
MJIEKOTIUTAIOIINX U YesloBeKa», «OCHOBHBIE CTaJUN OHTOTEHE3a».

O6opynoBaHue: MHKPOCKOI, Mukpomnpenaparsl «CriepMaTo30upl MIEKOMUTAIOIIETOY,
«Slifuexnerka miekonuramoomero», «KapuokuHes B KJIETKaX KOpelIKa JIyKa», MarHWTHas
MoJenb-anmukanus «Jlenenne kietkny», moaens JJHK, moaens metadaznoil XpoMOCOMBI.

JlabopaTopHble U NPAKTHYECKUE PAadOThI:

JlabopaTtopnast padota Ne 3. «HaOmroneHne MuTo3a B KJIETKaX KOHYMKA KOPEIIKa JIyKa Ha
TOTOBBIX MUKpOIIpernapaTax.

Jlabopatopnast pabora Ne 4. «/3yueHue CTpOEHHUS TIOJOBBIX KJIETOK Ha TOTOBBIX
MUKpOTpenaparax».

Tema 6. HaciieACTBEHHOCTh M H3MEHYMBOCTh OPraHMU3MOB.

[Ipenmer wu 3amaum reHeTuku. Hcropus pas3BuTHs TeHETHMKH. PoJjib LUTOIOTHMM U
SMOPHUOJIOTUH B CTAHOBJICHUH T€HETHKU. BKiiax poccuiickux u 3apy0eXHBIX YUEHBIX B pa3BUTHE
reHeTUKH. MeToapl TeHETUKH (TUOPUIOJIOTUYECKHM, LHUTOT€HEeTUYECKUH, MOJIEKYISIPHO-
reHeTuyeckuit). OCHOBHbIE T€HETUYECKUE MOHATHS. ['eHeTnueckasi CMUMBOJIMKA, HUCTIOIb3yeMasi B
CXeMaXx CKpEeIIUBaHUM.

3aKOHOMEPHOCTH  HACJEIOBaHUs  NPU3HAKOB, YycTaHOBJIeHHble [.  Mengenem.
MonorubpuaHoe cKpelnBanue. 3aKkoH eIMH0-00pa3us THOpUIOB nepBoro nokosienus. [Ipasuo
JOMUHUPOBaHUS. 3aKOH paculeruieHus npu3HakoB. [‘mnoresa uncrotel ramer. [lonmHoe u
HEIOJHOE JOMUHUPOBAHUE.

JuruOpugHoe  CcKpemuBaHHE. 3aKOH  HE3aBUCHMOTO  HACJENIOBaHUS  MPU3HAKOB.
[{uToreneTnueckre OCHOBBI IUTHOPHUIHOTO CKpEIIMBAaHMS. AHaIH3UPYIOUIee CKpellUBaHUE.
Hcnonp30Banne aHAIM3UPYIOLIETO CKPEIIUBAHUS JUIsl ONIPEACTICHHS T€HOTUIIA OCOOH.

CuerienHoe HacnefoBaHue mpusHakoB. PabGora T. Moprana mno cuemieHHOMY
Hacje10BaHUIo reHoB. HapyllieHue clienieHHs TeHOB B pe3ysbTaTe KPOCCUHIOBEpA.

XpOMOCOMHAsI TEOPUS HACIEACTBEHHOCTH. [ eHeTHUeCKue KapThl.

I'enetuka nosia. XpoMOCOMHOE OIpEAENIeHHE 10Jia. AYTOCOMBI U IMOJOBBIE XPOMOCOMBI.
l'omoramerHele M rereporaMmeTHble OpraHu3Mmbl. HaciiemoBaHue NpPU3HAKOB, CLEIUIEHHBIX C
MIOJIOM.

N3meHunBoCTh. Buabl N3MEHYMBOCTH: HEHACIIEICTBEHHAs U HaclleACTBEHHas. Poib cpenpl
B HEHACJIEJICTBEHHOM HW3MEHYMBOCTHU. XapaKTepUCTUKAa MOJIU(PHUKAIMOHHON H3MEHYMBOCTH.
Bapuanuonsslil psn v BapuanuoHHas kpusas. Hopma peakuuu npusHaka. KonnuecTBeHHBIE U
KayeCTBEHHbIE MIPU3HAKU U X HOpMa peakiuu. CBoicTBa MOIU(PHUKAIIMOHHON N3MEHUYMBOCTH.

HacnenctBeHHast, MM TeHOTUIIMYECKAs, U3MEHUYUBOCTh. KOMOMHATUBHAS U3MEHUUBOCTb.
Meiio3 © T1OJIOBOM TpollecC — OCHOBA KOMOMHATHMBHOW W3MEHUMBOCTH. MyTalmoHHas
n3MeHYuBOCTh. Kraccuukamuss myranuii: TeHHblEe, XpOMOCOMHBIE, T'eHOMHble. YactoTa u



MPUYMHBI MyTarii. MyTtareHHbsie (akTopbl. 3aKOH TOMOJIOTHYECKHX PSIIOB B HACIIEJACTBCHHON
n3MenunBocty H. Y. BaBuiiosa.

BuesinepHas HacneCTBEHHOCTb U U3MEHUYUBOCTb.

I'enetuka uenoBeka. Kapuotum denoBeka. OCHOBHBIE METOJBI TEHETHKH YeJIOBEKa:
TCHCAJIOTUYCCKUH, OJIM3HCIOBBIM, IMTOTCHETUYCCKUH, OHOXMMHYECKUN, MOJCKYJISPHO-
reHetudeckuid. CoBpeMEHHOE ONpeIeIeHUe TEeHOTHUIA: TIOJHOTEHOMHOE CEKBEHHUPOBAHUE,
TeHOTHUIUPOBaHKUE, B TOM umcie ¢ nomoiibio [1[P-ananu3a. HacnencrBenubsie 3a0oJieBaHMs
YeJioBeKa: TeHHbIe 0oyie3Hd, O0JIe3HM C  HACJIEACTBEHHOM  IMPEAPaCIiOIOKEHHOCTHIO,
XpoMOcoMHBIE Oosie3HH. CoMaruueckue U TeHepaTuBHbIE MyTanud. CTBOJIOBBIE KIIETKH.
[Ipunnumner 310poBoro odpasa KM3HU, JUATHOCTUKH, MTPO(PHIAKTUKA U JICUCHUS T€HETUYECKUX
Oose3Heil. MenuKo-reHeTHYeCKOe KOHCYJIbTUPOBaHUE. 3HAYCHUE MEIUITMHCKOW TEHETHKH B
MPEAOTBPAIICHUN U JICYCHUH T€HETUYECKUX 3a00JIeBaHUM YeJIOBEKa.

JdemoHncTpaumnu:

[optpersl: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepuxos, H. B. Tumodees-
Pecosckuii, H. 1. BaBuios.

Tabmuipl 1 cxembl: «KMOHOTHOPUIHOE CKPEIIMBAHUE U €T0 IIUTOTCHETHYECKAash OCHOBAY,
«3aKOH pacHieIVIeHUs] M €ro IMTOTCHETUYEeCKas OCHOBa», «3aKOH YHCTOTHI TaMeTy,
«lurubpunnoe ckpemuBanue», «lluTomornyeckue OCHOBBI JUTHOPHUIHOTO CKPEITUBAHUS,
«Meiio3», «B3auMoaeicTBre amieNnbHbIX T€HOBY, «I eHeTHYecKne KapThl PaCTEHUM, KUBOTHBIX
u 4YenmoBekay, «['eHeTmka moma», «3aKOHOMEPHOCTH HACJEIOBAaHUS, CIIETUICHHOTO C IOJOM),
«KapuoTunsl dYemoBeka W JKUBOTHBIX», «Bumbl w3MeHunBocTHY, «MoaudukaruoHHas
M3MEHUYMBOCTHY, «HacnenoBanue pesyc-gaktopay, «l'eHeTHKa Tpymnn KpoBu», «MyTalnnoHHas
U3MEHYUBOCTBY.

O6opynoBanue: Mojaenu-anmiiukauuu «MoHoruOpugHoe ckpemuBanue», «HemnomaHoe
IoMHUHUpOBaHHe», «urulOpunnoe ckpemmBanue», «llepexpéct Xpomocom», MHUKPOCKON U
MHUKporpenapat «/[po3odunay (Hopma, myranuu GopMbl KPbIJILEB U OKPACKH TeJla), repoapuid
«I"opox MoceBHOW».

JlaGopaTopHble M IpaKTUYecKue padoThbi:

Jlaboparopnas pabota Ne 5. «M3ydyeHue pe3yabTaTOB MOHOTUOPUIHOTO U AUTUOPUIHOTO
CKpEIMBAaHUS Y IPO30(UIIBl HA TOTOBBIX MUKpOIpEnapaTaxy.

JlaGopaTtopnas pabota Ne 6. «3yduenre MoaupUKaAIMOHHON W3MEHUYMBOCTH, TIOCTPOCHUE
BAPUALIMOHHOTO PsJa U BapUALMOHHON KPUBOI».

JlaboparopHas pabora Ne 7. «AnHanu3z wmyrtamuil y Jpo30Quibl Ha TOTOBBIX
MHUKpOIIpenaparax.

[IpakTuueckas pabota Ne 2. «CocTaBiieHre U aHATN3 POJOCIOBHBIX YEIIOBEKaY.

Tema 7. Cenexuusi opranuzmMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenekuus Kak HayKa U mpolecc. 3apoKICHHE CElNeKUUU U noMectukanus. Yuenue H. U.
BaBuiioBa 0 ImeHTpax NPOUCXOXKIEHUS U MHOrooOpasusi KyIbTYpHBIX pacTeHuil. LleHTpbl
MIPOUCXOKACHUS JOMAIIHUX KMBOTHBIX. COpT, MOpOJa, IITAMM.

CoBpeMeHHbIE METOJBI CeNeKIMU. MacCoBbIi U WHIANBUAYAIbHBIN OTOOPHI B CENEKIUU
pactenuii u )UBOTHBIX. OIIEHKa dKcTephepa. bIN3KOpoACTBEHHOE CKpEllUBaHUe — MHOPHUIMHT.
Uucras nuHus. CkpeniyBaHue YUCTBIX JuHUN. ['erepo3uc, wuiam TUOpUgHAsS CuUIIA.
HeponctBennoe ckpemmuBanne — aytopuaunr. OtmanéHHas ruOpuau3anus U e€ YCHEeXH.
HckyccTBeHHBIM MyTareHe3 W MOJy4YeHUE MOJUIUIOUJIOB. JIOCTHIKEHHS CEeNeKUUU PAaCTeHUM,
YKUBOTHBIX U MUKPOOPTaHU3MOB.



buorexHonorust kak oTpaciib IpPOU3BOACTBA. ['€HHas WHXKEHepus. OTalbl CO3/aHus
pexomOunantHot JIHK u Ttpancrenneix opranu3moB. Knerounas wumxenepus. Kietounsle
KyJbTYpbl. MUKPOKJIOHAJIBHOE pa3MHOKEHHE pacTeHul. KiloHMpoBaHME BBICOKOIPOYKTUBHBIX
CEeNTbCKOXO3SHCTBEHHBIX OPraHU3MOB. OKOJIOTUYECKHME M OdTHYecKue mpodmembl. I'MO —
F€HETUYECKU MOJIU(ULIMPOBAHHBIE OPTaHU3MBI.

JlemoHcTpanmu:

[Toptpetsr: H. U. BaBuiios, 1. B. Muuypus, I'. /I. Kapneuenko, M. ®@. NBaHOB.

Tabmuuper u cxembl: kapta «LleHTpBI NPOUCXOXICHHUS W MHOT000pasusi KyJIbTYPHBIX
pactenuit», «Ilopoapl nomMalHuX KMBOTHBIX», «CopTa KyJIbTYpHBIX pacTeHui», «OTaanéHHas
rubpuam3arusy, «Paboter akamemmka M. @. HsanoBay, «[lommmnonmus», «OOBEKTHI
ouorexHonorun», «Kierounele KynbTyphl U KIOHHpoBaHUE», «KOHCTpyHpoBaHHE M NEPEHOC
TE€HOB, XPOMOCOM).

O6opynoBaHue: MyISDKM IJI0J0OB M KOPHEIUIOAOB JUKHUX (POPM M KYIbTYPHBIX COPTOB
pactenuit, repoapuii «CelbCKOX035HCTBEHHBIE PACTCHUSI.

JlabopaTopHble U NPaKTHYEeCKUE PadOThI:

Okckypeusi «OCHOBHBIE METOABI U JIOCTHXKEHUS CEJIeKIUU PAcTeHHUU M >KMBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIUIO, IJIEMEHHYI0 (epMy, COPTOUCIBITATENbHBIA Y4acTOK, B TEIJIMYHOE
XO035CTBO, 1a00PaTOPUIO arpOYHUBEPCUTETA WIIM HAYYHOTO IIEHTPA)».



[NTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA [NIPOT'PAMMBI 110 BMOJIOTMN HA
BFA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OEPA3OBAHUA

Cornacho ®I'OC COO, ycraHaBauBaroTCs TpeOOBaHUS K pe3yiapTaTaM OCBOEHUS
00yJaromuMucs MPOrpaMM CpeHero oomero o0pa3oBaHus: JINYHOCTHBIM, METANIPEIMETHBIM U
IMPECAMCTHBIM.

JIMYHOCTHBIE PE3YJIBTATHBI

B cTpykType JNMYHOCTHBIX pE3yJabTaTOB OCBOCHHUS mpeamera «bHOJIOrus» BBIIEIEHBI
CIIEAYIONINE  COCTABIIAIONINAEG: OCO3HAHWE OOYYAIONIUMHUCS  POCCHHCKON  IpakIaHCKOM
UJCHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSTEIBLHOCTH W CaMOOIPECIICHUIO,
HaJIM4YUuEC MOTHUBAIIUU K O6yT~IGHI/IIO 6I/IOJ'IOFI/II/I, OCJICHANIPAaBJICHHOC PAa3BUTUC BHYTPCHHUX
yOEXJeHUI JTMYHOCTH Ha OCHOBE KIIFOUEBBIX LIEHHOCTEW M MCTOPUYECKUX TPAJULUN pa3BUTHUS
OMOJIOTMYECKOTO 3HAHUS, TOTOBHOCTh W CIIOCOOHOCTH OOYYArOIIMXCS PYKOBOJCTBOBATHCS B
cBOEi ACATCIBbHOCTHU IIECHHOCTHO-CMBICJIOBBIMU YCTaHOBKaMH, MpUCYHIUMHU CHUCTEME
OMOJIOTUYECKOTO 00pa30BaHMs, HAJWYHE HKOJIOTHYECKOTO TIPABOCO3HAHUS, CIIOCOOHOCTH
CTaBUTh LCJIU U CTPOUTD )KU3HCHHBIC ITJIAHBI.

JIM4HOCTHEBIE pE3YIbTAaThl OCBOCHHA IMPEAMCETA «bunonorua» JOCTUTAKOTCA B C€OAHWHCTBEC
y‘-Ie6HOI\/II U BOCIIUTATEILHOU ACATCIIBHOCTH B COOTBCTCTBHUU C TPAAUIIMOHHBIMU pOCCHfICKHMH
COOUOKYJIBbTYPHBIMH, UCTOPUICCKUMHU U JYXOBHO-HPABCTBCHHBIMHU LICHHOCTAMU, MMPHUHATBIMU B
oOuiecTBe MpaBUJIaMH W HOPMaMHd TOBEACHUS M CIOCOOCTBYIOT IpolieccaM CaMOIIO3HaHUS,
CaMOBOCIIMTAaHUSI U CaMOPA3BUTHS, Pa3BUTHS BHYTPEHHEW MO3UIMHM JIMYHOCTH, MATPUOTU3MA,
YBaXEHHsI K 3aKOHY M TNPABOMOPSAKY, YEOBEKY Tpyla M CTaplieMy MOKOJIEHHIO, B3aUMHOIO
yBaKeHHs, OEpEeKHOr0  OTHOIIEHHWA K  KyJbTYpHOMY  Hacjelui0o M TPaAULHSIM
MHOTOHAIIMOHAJIBHOTO Hapoaa Poccuiickoit denepanuu, MpUpoJe U OKPYKArOLIEH cpeie.

JIM4HOCTHBIE pe3yNIbTaThl OCBOCHMS yueOHOTro npenmMera «buonaorus» MOMKHBI OTpaKkaTh
TOTOBHOCTh M CIOCOOHOCTH OOy4alOUINXCs PYKOBOJCTBOBATHCS C(HOPMHUPOBAHHON BHYTpEHHEU
MO3UIMEH JIMYHOCTH, CHUCTEMOW IICHHOCTHBIX OpPHMEHTAllMii, MO3UTUBHBIX BHYTPEHHUX
yOEXKIeHUI, COOTBETCTBYIOIIMX TPAJAULMUOHHBIM IIEHHOCTSIM  POCCHIICKOro  OOIIecTBa,
paciiupeHe >KU3HEHHOTO OIbITa M ONbITa JESTENLHOCTU B IPOIIECCE pean3allid OCHOBHBIX
HaIpaBJICHUH BOCIUTATEIbHON ACSITEILHOCTH, B TOM YHCIIE B YaCTH:

1) rpakIaHCKOro BOCIIUTAHMS:

chOpPMUPOBAHHOCTh TPAKIAHCKOM TMO3UIMH  OOydarllerocs Kak aKTHUBHOIO U
OTBETCTBEHHOTO 4JIEHA POCCHICKOTO OOIIECTBA;

OCO3HAHHWE CBOUX KOHCTUTYIMOHHBIX IpaB M OOS3aHHOCTEH, yBa)KEHUE 3aKOHA U
MIPaBOTIOPSIIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOH JEATEIHHOCTH MPHU CO3/IaHUHM YUYEOHBIX MPOEKTOB,
pelieHny y4eOHbIX U MTO03HABATENbHBIX 33/1a4, BHIIOJTHEHHH OMOJIOTHYECKIX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPENENATh COOCTBEHHYIO TMO3HMIIMIO TO0 OTHOIICHHIO K SIBJICHHUSM
COBPEMEHHOM KU3HU U OOBSICHSATH e€;

YMEHHE y4YUTBIBaTh B  CBOUX JCWUCTBUSIX HEOOXOJAUMOCTh  KOHCTPYKTHBHOTO
B3aUMO/ICHCTBUS JIIOJICH ¢ pa3HBIMH yOEXKIECHUSAMHU, KyIbTYPHBIMH [EHHOCTSAMH U COIUATBHBIM
MOJIOKEHHUEM;



TOTOBHOCTh K COTPYIHHYECTBY B TIPOLIECCE COBMECTHOTO BBINOJHEHUS Y4YCOHBIX,
[I03HABATEJIbHBIX M HCCIIEIOBATENbCKUX 3a/ad, YBAKUTEIBHOIO OTHOLIEHUS K MHEHHIO
OTIIIOHEHTOB MPH OOCYKICHHH CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOTO CO/ICPIKAHMS,;

TOTOBHOCTb K T'YMaHUTapHON U BOJOHTEPCKOMN JIEATEIIbHOCTH;

2) NaTPpMOTHYECKOTO0 BOCIIUTAHMS:

c(hOPMHUPOBAHHOCTH POCCHICKON I'PaXKTAHCKOW HJICHTHYHOCTH, TATPUOTH3MA, YBAKCHHSI K
CBOEMY HApoOJy, 4yBCTBa OTBETCTBEHHOCTH Iiepes] PoauHON, ropAocTy 3a CBOW Kpai, CBOIO
Ponuny, cBOM f3bIK U KyJIbTYpY, IPOILLIOE U HACTOSIIIEE MHOTOHALIMOHAJILHOTO Hapoaa Poccuy;

[IEHHOCTHOE OTHOIIEHHWE K TPUPOJHOMY HACICIUI0 M TAMSITHHKAM TPUPOIBI,
noctuxeHusiM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCUHUCKUX YUYEHBIX B CTAaHOBJIEHUE M pa3BUTHE
OMOJIOTUH, IOHUMAHUSI 3HAYCHUST OMOJIOTUU B TIO3HAHUH 3aKOHOB MPUPOJIbI, B )KHU3HU YEJIIOBEKA U
COBPEMEHHOT0 00111eCTBa;

uaeiHast yoex1€HHOCTh, TOTOBHOCTD K CIIY>KEHHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHME JYXOBHBIX IIEHHOCTEN POCCUIICKOTO HApO/1a;

c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TTOBEICHHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYAIMIO M MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUECHTUPYICH
Ha MOPaJIbHO-HPaBCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HaHHKE JIMYHOTO BKJIaJla B IOCTPOECHUE YCTOMUMBOTO OYAyIIEro;

OTBETCTBEHHOE OTHOIIEHUE K CBOMM pOJMTENSM, CO3JAHUI0 CEMbM HAa OCHOBE
OCO3HAHHOTO MPUHATHS LEHHOCTEM CEMEWHOMN U3HU B COOTBETCTBUM C TPAIULIHSIMH HapOJOB
Poccnu;

4) 3cTeTMYeCKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOUIEHHE K MUPY, BKJIIOYAs 3CTETUKY ObITa, HAYYHOTO M TEXHHYECKOIO
TBOPUYECTBA, CIIOPTA, TPyAa, OOLIECTBEHHBIX OTHOIICHHIA;

IMOHMMAaHHE SMOLMOHAIIBHOTO BO3JECHCTBUS KUBOU NIPUPOBI U €€ EHHOCTH;

FOTOBHOCTh K CaMOBBIP@KEHHUIO B Pa3HbIX BUJAX HCKYCCTBA, CTPEMJICHHE IPOSIBIATH
KauecTBa TBOPUYECKON JIMYHOCTH;

5) ¢usuueckoro BocnuTaHUs, (OPMHUPOBAHUA  KYJIbTYPbl 310POBbS H
IMOLMOHAJIBHOIO 0JIArONOoJIyYHs:

MMOHMMAaHKE U pealu3allvs 3I0pOBOro U 6e3omacHoro obpasza >ku3HH (3I0pOBOE MUTAHUE,
coOroieHre TUTHeHUYECKUX MPaBWII M HOPM, COATaHCHPOBAHHBIM PEXUM 3aHITUNA M OTIbIXA,
perynspHas ¢u3nyeckas aKTHBHOCTb), OEpEeKHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOIO
OTHOIIEHUS K COOCTBEHHOMY (DM3MUECKOMY U IICUXUYECKOMY 3/I0POBBIO;

MMOHMMAaHHE [EHHOCTU TMpPaBWJI WHAMBUAYAJbHOTO M KOJUJICKTUBHOTO 0O€30MacHOro
MOBEJICHUS B CUTYAIUAX, YIPOKAIOIIMX 3I0POBbIO U JKU3HU JIFOJICH;

OCO3HAHHE TOCIEACTBHA M HEMPHUATHS BPEIHBIX MPUBBIYEK (YHOTPEONEHUS aIKOTOJI,
HapKOTHUKOB, KypeHHs);

6) TPy10BOr0 BOCIIUTAHUA:

TOTOBHOCTH K TPYAY, OCO3HAHHE IIEHHOCTH MacTepCTBa, TPYAOTIO0HE;

TOTOBHOCTb K aKTUBHOM JEATEIBHOCTH TEXHOJIOTMUECKOW M COLMAIbHOM HAPABIEHHOCTH,
CIIOCOOHOCTh ~ WHUIIMMPOBATh, IUIAHUPOBATH W  CAMOCTOSITENIBHO  BBIMOJHATH  TaKyHo
NEeSTENbHOCTb;



HWHTEpPEC K pa3IMyHbIM cdepaM MpoPecCHOHAITBHON IESITeTbHOCTH, YMEHHE COBEPIIATh
OCO3HAHHBIN BEIOOp Oymymiel mpodeccuu u peann30BbIBaTh COOCTBEHHBIC KHU3HESHHBIC TITAHBI;

TOTOBHOCTh U CIIOCOOHOCTH K OOPa30BaHHIO M CaMOOOPA30BAaHUIO HA MPOTSKEHUH BCeU
KU3ZHU;

7) 3KOJIOTH4eCKOr0 BOCIIMTAHUSA:

9KOJIOTUYECKH 11eJ1IecO00pa3Hoe OTHOIICHUE K MPUPOJE KaK MCTOYHHKY KU3HHU Ha 3eMIle,
OCHOBE €€ CYyIIIECTBOBaHUS,

MOBBIIIICHUE YPOBHS 3KOJOTHYECKOW KYyJIbTYpBI: NMPHOOPETEHHE ONBITA TUIAHUPOBAHUS
MOCTYIKOB U OILICHKU WX BO3MOXXHBIX TIOCIICJICTBUMN ISl OKPYKAIOIICH CPEeIbl;

OCO3HaHHUE TJI00ATHLHOTO XapaKTepa SKOJOTHICCKUX POOJIEM U IyTeH UX PEIICHNS;

CrOCOOHOCTH UCIOJIB30BATh MPUOOPETAaEMBbIC MPU U3YYCHUU OMOJIOTHH 3HAHUS U YMEHUS
MpU PEIICHUH TMPOOJIEM, CBS3aHHBIX C PalMOHATBHBIM MPUPOJIOTOIB30BaHUEM (COOIOIEHNE
MpaBUJl TIOBEACHUS B TPUPOJIC, HAMPABIECHHBIX HAa COXPAHEHHE PABHOBECHS B DKOCHCTEMaX,
OXpaHy BUJOB, IKOCHCTEM, OUochepsl);

AKTUBHOE HEMPHUSTHE JIEUCTBHM, NMPHUHOCSIIUX BpEI OKPYKAIOIIEH MPUPOIHON cpene,
yMEHHE MPOTHO3UPOBATH HEOJATONMPHUATHBIE SKOJIOTUYECKUE TOCIEACTBUS MPEITPUHIMAEMBIX
JNENCTBHAN U MPEAOTBPAILATH UX;

HaJU4Yhe Pa3BUTOTO HKOJOTHYECKOTO MBIIUICHUS, SKOJOTUYECKOW KYIbTYphI, OIBITA
NESTETPHOCTH  DKOJOTUYECKOW HANpaBJICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS HWMH B
MMO3HABATEIPHOW, KOMMYHMKAaTUBHOW W COIMAJIHHOW IPAKTUKE, TOTOBHOCTH K YYacTHUIO B
MPAKTUYECKOU AESATETbHOCTH SKOJOTMYECKOW HANPABIEHHOCTH;

8) HeHHOCTH HAYYHOr0 NO3HAHUS:

cOpPMUPOBAHHOCT MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY  YPOBHIO
pa3BUTHUS HayKM M OOIIECTBEHHOM TMpaKTUKH, OCHOBAHHOIO Ha JHallore KYJbTYp,
CHOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEPILIEHCTBOBAHUE S3BIKOBOW M UNTATEIBCKON KyJIbTYPhl KaK CPEJICTBA B3aUMOICHCTBUS
MEXKy JIIOJIbMU U MIO3HAHUS MUPA;

MOHMMaHHe crenupuKku OUOJIOTUM KaK HAayKd, OCO3HaHUSA €€ poju B (OpMUPOBAHUU
paIMOHAIBLHOTO HAYYHOT'O MBILICHUS, CO3/ITaHUH LIEJI0CTHOTO MPEACTaBICHUS 00 OKPYKaoIeM
MUpE KaK O €IWHCTBE TMPUPOJIbI, 4YeIOBEKa M OOIIecTBa, B MO3HAHUM IPUPOJIHBIX
3aKOHOMEPHOCTEH U pelieHrnu IpobiieM COXpaHeHUs! IPUPOTHOTO PAaBHOBECHS;

yOexAEHHOCTh B 3HAYUMOCTU OUOJIOTHU JJIi COBPEMEHHOW IMBIIIM3AIMU: OOeCreueHus
HOBOT'O YpOBHSI Pa3BUTHUS MEAMIIMHBI, CO3JJAHHE MEPCIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
peuarh pecypcHble MpoOieMbl Pa3BUTHSI YETIOBEUECTBA, MIOMCKA MyTel BBIXOJA U3 III00ATbHBIX
AKOJIOTHUECKUX MPoOsieM U o0ecrieueHus nepexoia K ycTOH4YMBOMY Pa3BUTHUIO, PAIIUOHATBHOMY
MCIOJIb30BAHUIO MIPUPOJAHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTH B MOJIyYEHUH OMOJOTHYECKHX 3HAHUU B IIEJSAX MOBBIIMICHUS 0O0IIen
KYJIBTYPbl, €CT€CTBEHHO-HAyYHOH TIpPaMOTHOCTH, KaK COCTaBHOM 4YacTu (YHKIHOHATHHON
IPaMOTHOCTH 00yJaromuxcs, GopMUPYEeMOi IPU U3yuyeHUN OUOJIOTUH;

MMOHMMAHHME CYIIHOCTH METOJIOB IO3HAHMS, HMCHOJIb3YEMbIX B €CTECTBEHHBIX HAyKax,
CIIOCOOHOCTH HCIIOJIb30BaTh TONMy4aeMmble 3HAHUS I aHajuu3a W OOBSCHEHHS SBICHUMN
OKPY)KAIOIIEr0 MHUpa M MPOUCXOASIIUX B HEM HM3MEHEHUH, yMeHHUe JenaTb 0OOCHOBAaHHBIE
3aKJIIOUEHUS] Ha OCHOBE HAyYHBIX (DaKTOB W HMMEIOMIMXCS JNaHHBIX C LEJIbI0 TONy4eHHS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENILHO HCTOJIb30BaTh OWMOJOTHYECKHE 3HAHWS s PelIeHUs
mpo0JieM B pealIbHBIX )KU3HEHHBIX CUTYAIUSX;



OCO3HAHME IICHHOCTH HAyYHOU JEATENbHOCTH, TOTOBHOCTb OCYIIECTBISATH MPOCKTHYIO U
HCCIIEA0BATENBCKYIO AEATEIbHOCTh HHAUBAAYAILHO U B IPYIIIIE;

TOTOBHOCTb M CIIOCOOHOCTb K HEIPEPhIBHOMY OOpa30BaHUIO M CaMOOOpa30BaHMIO, K
AKTUBHOMY IIOJYUYCHHUIO HOBBIX 3HAaHUA 10 OHOJIOTMM B COOTBETCTBHH C >KH3HEHHBIMU
MOTPEOHOCTSAMHU.

METAINIPEAMETHBIE PE3YJIBTATHI

MeranpeameTHble pe3ysibTaThl OCBOEHUS y4eOHOro mpeamera «buoyiorus» BKIIIOYAIOT:
3HaUMMbIe UIST  (OPMHUPOBAHMSI MHUPOBO33PEHUS  OOYYAIONIUXCS  MEXIUCIUTIIMHAPHbBIC
(MexTpenMeTHbIe) OOIeHayYHbIE TTOHSATHS, OTPAKAIONINE 1IEJIOCTHOCTh HAYYHOU KapTUHBI MUpPa
U creruuKy METOJIOB TIO3HAHUS, UCTIOJIb3YEMbIX B €CTECTBEHHBIX HayKaXx (BEIIECTBO, SHEPTHUS,
SIBIICHUE, MpPOLECC, CUCTEMa, Hay4yHbIM (haKT, MPUHIMI, TUIOTE3d, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHUsl, UCCIIeJOBaHUE, HAOII0JCHUE, U3MEPEHUE, SKCIEPUMEHT M JPYTUX), YHHBEpCalbHbIE
yueOHble JIeHcTBUS (TIO3HABAaTEIbHbIE, KOMMYHUKAaTHUBHBIE, PETYISATUBHBIE), 00€CIEeUNBAIOIINE
dhopmupoBanre (PyHKIIMOHATHLHONW TPAMOTHOCTH W COLMAIBHON KOMIIETCHITUH OO0YJaroIInxcs,
CIOCOOHOCTh oOyuaromuxcs HCII0JIb30BaTh OCBOEHHBIE MEeXAUCLUUIIIMHAPHBIE,
MHPOBO33PEHYECKUE 3HAHUS M YHHBEpcajbHble y4deOHble AECWCTBHUS B IO3HABATENbHOU U
COIIMAIBHON MTPAKTHKE.

MertanpeaMmeTHble pe3yabTaThl OCBOEHHUS IMPOrPaMMBbI CPEIHEro oOIero oOpa3oBaHUA
JOJIKHBI OTPAXKATh:

OBiageHHne YHMBePCAJIbHBIMH YUeOHbIMH MO3HABATEIbHBIMH € CTBUSIMU:

1) 6a3oBble JIOTHYECKHE ICHCTBHUS:

CaMOCTOSITENIbHO (pOpMYNIHUpOBaTh U aKTyalM3UpoOBaTh MpoOieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

WCIOJIb30BAaTh TMPU OCBOCHUM 3HAHUN TPUEMBI JIOTUYECKOTO MBINUICHUS (aHalu3a,
CUHTE3a, CpaBHEHMS, KiaccupUKaIuu, OO0O0OIIEeHUs), PaCKpPhIBAaTh CMBICT OHOJIOTHYECKUX
MOHATHH (BBIAEATH UX XapaKTepHbIe MPU3HAKH, YCTAHABIUBATh CBS3U C IPYTUMHU MOHATHIMM);

OTIPEeNIATh LIEJIN JeATeIbHOCTH, 3a7aBas HapaMeTpbl U KPUTEPUHU HX JOCTHXKEHHUS,
COOTHOCHUTH Pe3yJIbTaThl AEATEILHOCTHU C MOCTABICHHBIMU IIEJISIMU;

HCIO0JIb30BaTh OHOJOTHMYECKUE MOHATHS JUIsi OObsCHEHUs (AKTOB M SIBICHUN >KUBOU
MIPUPOJIbI;

CTpPOUTH JIOTUYECKUE PACCYXKICHHUS (MHIYKTUBHBIC, JCIYKTHBHBIC, IO AaHAJOTHUH),
BBISIBIISITh 3aKOHOMEPHOCTU M MPOTHUBOPEUYHS B PACCMATPUBAEMBIX SIBICHUSAX, (POPMYIHPOBATH
BBIBOJIbI M 3aKJTFOUCHUS;

MIPUMEHATh CXEeMHO-MOJIEJIbHBIE CPEJCTBA MAJIS MPEACTABICHUS CYIIECTBEHHBIX CBS3EH U
OTHOIICHUI B M3y4aeMbIX OMOJIOTUYECKMX OOBEKTaX, a TakKe MPOTUBOPEUYUIl Pa3sHOro poja,
BBISIBIICHHBIX B PA3IUMYHBIX WH(OOPMAIMOHHBIX HCTOUHUKAX;

paspabaThIBaTh IJIaH PELISHUS MPOOIEMbI ¢ YUETOM aHaIN3a UMEIOIUXCS MaTepUaIbHBIX
1 HEMaTepUaJIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBHI B JIEATEIBHOCTh, OLICHUBATh COOTBETCTBHE PE3yAbTAaTOB IENSIM,
OIICHUBATh PUCKU MOCIEACTBUN ACITEIbHOCTH;

KOOPJIMHUPOBATh M BBINOJNHATH PAOOTy B YCIOBHSIX pPEaTbHOTO, BHPTYAIbHOTO U
KOMOWHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIILJICHUE MPU PEIICHUH KU3HEHHBIX MPoOIeM.

2) 6a30BbIe HCCIEI0BATEIbCKHE IeHCTBHS:



BIIQJICTh HABBIKAMH Y4eOHO-HCCIEIOBATEIBCKOW M MPOSKTHOUW JCSITENbHOCTH, HAaBBIKAMH
paspernieHus mpodieM, CocoOHOCTBIO U TOTOBHOCTHIO K CAMOCTOSATEILHOMY MOUCKY METOJIOB
pEIICHUS MPAKTUIECKHX 33124, TPUMEHEHUIO Pa3IMYHBIX METOJIOB IMO3HAHUS;

WCIOJIb30BAaTh Pa3IMYHbIE BUABI JIEATCIBHOCTH IO IOJYYEHUIO HOBOTO 3HAHUSA, €r0
WHTEPIIPETAINH, MTPEOOPA30BAHUIO M MPUMEHEHUIO B YUEOHBIX CHTYAlHsIX, B TOM YHCJE TPHU
CO3JaHUH YIEOHBIX U COIMATBHBIX TIPOCKTOB;

(dhopMHpOBATh HAYYHBIA THI MBIILIICHUS, BIAJACTh HAYYHOH TEPMUHOJIOTHUEH, KITFOUEBBIMU
MOHATHSAMH ¥ METOJIaMU;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIC 3aJa4M B 00pPA30BATCIIBHOUN IEATCIHEHOCTH U
KU3HEHHBIX CHTYAIHIX;

BBISIBIISITh TIPUYUHHO-CJIC/ICTBEHHBIC CBS3UM M aKTyaJIM3UpPOBATh 3a7ady, BBIIBUTATH
TUNOTE3y €€ pEIICHHs, HaxXOIUTh AapTyMEHTHI JUISl JIOKA3aTelIhCTBA CBOUX YTBEPKICHHIA,
3aJIaBaTh MapaMeTPbl U KPUTCPUH PEIICHHUS,

AQHAIM3WPOBATh TIOJYYCHHBIE B XOJC pENICHHUS 3aJa4dl  pPe3yJIbTaThl, KPUTUYCCKU
OIICHUBATH WX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIOBHSIX;

JaBaTh OIEHKY HOBBIM CHUTYAIIHsIM, OIICHUBATEH TIPHOOPETEHHBIHN OIIBIT;

OCYIIECTBIISITh II€JICHANIPABIICHHBIN IMOWCK IEPEHOCa CPEICTB W CIIOCOOOB ICWCTBUS B
poheCcCHOHANTBHYIO CPENY;

YMETh TIEPEHOCUTh 3HAHUS B  [I03HABATCIBHYID W  MPAKTHYCCKyH0 oOnacth
KU3HECATSILHOCTH;

YMETh HHTETPHPOBATH 3HAHMSI U3 Pa3HBIX IPEIMETHBIX 00JIacTeil;

BBIJIBUTaTh HOBBIC HJIEH, MpeIaraTb OPUTHHAIBHBIC TOIXOIBI W PEUICHHS, CTaBUTh
poOJIEMBI M 3a]1a9H, IOTTYCKAIOIINE aTbTePHATUBHBIC PEIICHHUS.

3) pabora ¢ ungopmanmeii:

OPHEHTHPOBATHCS B PA3IMYHBIX MCTOYHUKAX HMH(PoOpManuu (TEKCTe ydeOHOTO Mmocoows,
HAYYHO-TIOMYJISIPHOM JIUTEpaType, OMOJIOTUIECKUX CIIOBAPSX U CHPAaBOYHUKAX, KOMIBIOTEPHBIX
0azax JHaHHBIX, B VIHTepHETE), aHAIM3UPOBaTh WHPOPMALHUIO PA3IUYHBIX BHIOB U (opM
MPEJCTaBICHUS, KPUTUIECKU OLICHUBATH €€ JIOCTOBEPHOCTh M HEIIPOTUBOPEYHBOCT;

(dbopMynHpoOBaTh 3ampochl U TPUMEHATH pPa3IMUHBIE METOIBl TPU TIOMCKE U OTOOpE
ouosornyeckoit nHGopMaIuu, He0OX0IMMOH JIJIsl BHITIOJTHEHUST YYeOHBIX 3a/1a4;

nprOOpEeTaTh OMBIT HCIOJIB30BAaHUS WH()OPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHIA,
COBEpILIEHCTBOBATh KYJIbTYPY aKTUBHOTO HCIOJIb30BAHUS PA3JIMUHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITEJILHO BBIOMPATh ONTUMAIBHYIO (OpPMY TPEACTABICHUS OHOJIOTHYECKON
uHpopmanuu (cxemsl, rpaduku, TUarpaMmbl, TaOIHIIbI, PUCYHKH U IPYTOE);

WCIIOJb30BaTh HAy4YHBIN SI3bIK B KA4yeCTBE CpPEACTBAa MPU pPadoTe ¢ OHOJIOTMYECKON
uHpOpMaIMeH: TPUMEHITh XUMHUYECKUE, (U3MUYECKHE M MAaTEMaTHYCCKHE 3HAKH M CUMBOJIBI,
dbopmynbl, abOpeBHATypy, HOMEHKJIATYPY, HCIOJIb30BaTh M MpeoOpa3oBbIBaTh 3HAKOBO-
CHUMBOJIMUECKHE CPEJICTBA HATJISAHOCTH;

BIIAJIETh HAaBBIKAMU DACIIO3HABAHWUA U 3alIUTHl HMHPOpMAIMK, WH(DOPMAIMOHHON
0€30MacHOCTH TUYHOCTH.

OBiajeHHe YHMBEPCAIbHBIMH KOMMYHHUKATUBHBIMH 1€l CTBUSIMU:

1) o6menmue:

OCYILIECTBIISITh KOMMYHUKAIIMKA BO BCEX cepax >KM3HU, aKTUBHO Y4acTBOBATh B JHAlOre
WM TUCKYCCHUU TIO CYIIECTBY OOCYKIaeMoil TeMbl (YMEHHUE 3a/1aBaTh BOIPOCHI, BHICKA3bIBAThH
CYXJCHUS OTHOCUTEILHO BBITIOJHEHHS Tpe/iaraeMod 3aJayd, Yy4YUTHIBaTh HMHTEPECHl H
COTJIACOBAHHOCTH MO3UIUHN APYTUX YUYACTHUKOB AMATIOTA WIH JUCKYCCUH);



pacrio3HaBaTh HeBepOaJbHBIE CpEACTBA OOLIEHHS, TMOHUMATh 3HAYEHHE COLMATBHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHUS! KOH(PIUKTHBIX CUTYAIM, YMETh CMSATYaTh KOH(DIUKTHI U
BECTHU IIEPETOBOPBHI;

BJIAJICTh PA3JIMYHBIMH CHOCOOaMH OOIIEHUS W B3aUMOJCHCTBHSI, MOHUMATh HaMEPEHUS
JPYrUX JIOJIEH, MPOSIBIIATh YBAKUTEIBHOE OTHOIIEHHE K COOECEIHUKY U B KOPpEKTHOU (hopme
(bopMyITHpOBATh CBOU BO3PAKECHHUS;

pa3BEPHYTO W JIOTUYHO M3JIaraTh CBOIO TOYKY 3PEHHUS C HCIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB.

2) COBMeCTHAasl 1eATEIbHOCTh:

[IOHUMAaTh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON U MHIUBUAYAIbHONW pabOThl Ipu
pelieHny OMoJI0ru4Yeckoi mpoodaeMbl, 000CHOBBIBaTh HEOOXOAMMOCTh IPUMEHEHUS TPYIIOBBIX
(hopM B3aMMOJIEHCTBUS MPU PELICHUH y4eOHOM 3a/1auH;

BBIOMpATh TEMATHUKy M METOJIbl COBMECTHBIX NEHCTBUI C y4€TOM OOIIMX HWHTEPECOB U
BO3MOXHOCTEHN Ka)/I0TO YjeHa KOJUIEKTHBA;

MPUHUMATh LEJIM COBMECTHOW JEsTeNbHOCTH, OpPraHM30BbIBaTH M KOOPAMHUPOBATH
JNEUCTBUA MO €€ JOCTHMKEHMIO: COCTAaBJIAThH IUIAH JEHUCTBUM, PACIPENENATh POJH C YYETOM
MHEHUH Y4aCTHHUKOB, 00CYXJIaTh PE3yIbTaThl COBMECTHOI paboTHI;

OIICHMBATh KaY€CTBO CBOETO BKJIaJa M Ka)JOT0 YYaCTHHKA KOMaHIbl B OOLIUI pe3yabTaT
0 pa3paboTaHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE IMPOEKTHI, OIEHUBATh WAEU C IMO3ULMU HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBIIATh TO3UTHBHOE CTPATETHYECKOE IIOBEIECHUE B PA3JMYHBIX CHTYaLHsX,
IIPOSIBJISITH TBOPYECTBO U BOOOPaKE€HHUE, ObITh NHUIIMATUBHBIM.

OgBy1ajeHNe YHHBEPCAJIbHBIMH PeryJsATHBHBIMH 1eCTBUAMM:

1) camoopraHu3amnusi:

UCIOJb30BaTh OWOJIOTMUECKHE 3HAaHUS [UI BBIABICHHUA NpoOleM M HUX pELICHUs B
AKHU3HEHHBIX M Y4EOHBIX CUTYyallUsX;

BBIOMPATh Ha OCHOBE OMOJIOTMUYECKUX 3HAHUMN LIE€IEBbIE U CMBICIOBBIE YCTAHOBKU B CBOMX
JNEUCTBUAX M IOCTYIKaxX IO OTHOLIEHUIO K JKMBOM IIPUPOJE, CBOEMY 3IOPOBBIO M 3J0POBBIO
OKPYKAOILNX;

CaMOCTOSTEJIBHO OCYILLECTBIISATh MO3HABATENIbHYIO AEATEIBHOCTb, BBISBIATH MPOOJIEMBI,
CTaBUTh U (OPMYJIUPOBaTH COOCTBEHHBIE 3aJaud B OOPa30BaTEIbHOW JEATENbHOCTH U
KU3HEHHBIX CUTYyalVsIX;

CaMOCTOSITEJIBHO COCTaBIIATh IJIaH PELICHUs MPOOJIEMBl C YUETOM MMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEINOYTEHUH;

JlaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

paclIupATh paMKU y4eOHOTo IpeMeTa Ha OCHOBE JIMUHBIX NPEANOUTECHUM];

JiesIaTh OCO3HAaHHBIN BBIOOD, apIyMEHTUPOBATh €r0, OpaTh OTBETCTBEHHOCTD 32 PELICHUE;

OLIEHUBATh MPHUOOPETEHHBIN OTIBIT;

crocoOCTBOBATh (POPMUPOBAHUIO M MPOSIBICHHUIO IIUPOKOM 3pYUIIMU B Pa3HBIX 00JIACTSIX
3HaHUH, MOCTOSIHHO MOBBIIATE CBON 00pa30BaTeNbHBIN U KyJbTYPHBIN YPOBEHbD.

2) cCAaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPEKTHBBI B JEATEIBHOCTH, OLIEHUBATH
COOTBETCTBUE PE3YJILTATOB LENISM;



BJIaJIETh HABBIKAMH TIO3HABATENILHON pedIeKCHU KaK OCO3HAHHUS COBEpPIIAEMbIX NEHCTBUN
Y MBICJMTEIBHBIX MPOIECCOB, MX PE3YJIBTATOB M OCHOBAHHM, HCIOIH30BATh MPUEMBI pedIIeKCUu
IUISL OLIGHKU CUTYaIluH, BIOOPA BEPHOTO PEILICHHUS;

YMETb OLIECHUBATh PUCKHA U CBOEBPEMEHHO IIPUHUMATh PELICHUS 110 UX CHUXKCHUIO;

IIPUHAMATh MOTUBBI M apTyMEHTBI IPYTUX IIPU aHAIU3E PE3y/IbTaTOB ACATEIbHOCTH;

3) npuHATHE Ce0s1 U APYrUX:

MIPUHUMATD ce0sl, IOHUMAasi CBOU HEJAOCTATKU U IOCTOMHCTBA;

IIPUHUAMATh MOTUBBI U apTyMEHTBI IPYIUX IIPU aHAIU3€ PE3YJITATOB IEATEIBHOCTH;

IIPU3HABaTh CBOE IIPABO U MPABO APYrHX HA OLUIHOKH;

pa3BUBaAThH CIIOCOOHOCTH TOHUMATh MUP C MO3UIMH APYrOro YeJIOBEKA.

MHNPEIMETHBIE PE3YJIbTATbBI

[IpenmerHbie pe3ynbTaThl ocBoeHMs nporpaMmbl COO no Guosioruu Ha 0a30BOM YpOBHE
BKJIIOUAIOT crienupuyeckue s yueOHoro npenmera «buosnorus» HaydHble 3HaHUSA, YMEHUS U
CrocoObl JEeMCTBUII 1O OCBOGHHIO, HHTEpPIpPETAlMd U MpeoOpa3oBaHHMIO 3HAHUM, BUIbI
NESITENbHOCTH 0 TOJYYEHUIO HOBOTO 3HAHMSI M MPUMEHEHUIO 3HAHUN B Pa3IMUHBIX Y4EOHBIX
CUTyallUsiX, a TakXKe B pealbHbIX >KM3HEHHBIX CUTYyallUAX, CBS3aHHBIX C Ouojorueil. B
MIporpaMMe MpeIMeTHbIE Pe3yIbTaThl IPEACTABIEHBI MO roJIaM 00yJdeHHUs.

[IpenMeTrHbie pe3ynbTaThl OCBOEHMsI ydeOHoro mnpeamera «buonorus» ¢ 10 knacce
JOJIKHBI OTPAXKATh:

C(OPMHUPOBAHHOCTb 3HAHMM O MECT€ U POJIM OMOJOIMH B CHUCTEME HAYYHOI'O 3HAHUS
€CTECTBEHHbBIX HAayK, B (JOPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI MHUpa U
Hay4HOT'O MHUPOBO33PEHHUS, O BKJIA/Ie POCCUHCKUX U 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
Ononoruu, PyHKIMOHAIBHONW I'PaMOTHOCTH YEJIOBEKA ISl PELIEHUs )KU3HEHHBIX 3a/1a4;

YMEHHUE PacKpbIBaTh COAEp:KaHUE OMOJIOIMUYECKMX TEPMHHOB M MOHATUI: KU3Hb, KJIETKA,
opraHusM, Meraboiau3sM (0OMEH BeIeCTB M IpPEeBpallleHHe HHEpPruu), TIoMeocTas
(camoperynsuus), ypOBHEBas  OpraHu3alMs  JKUBBIX  CHUCTEM, CaMOBOCHPOM3BEICHUE
(penpoaykuus), HaCIEACTBEHHOCTh, U3MEHUYMBOCTh, POCT U Pa3BUTHUE;

yMEHUE u3jiaraTb OHOJIOIMYECKHE TEeOopuu (KJIETOYHas, XpOMOCOMHAasi, MYyTallMOHHas,
LEHTpaJbHAsl JIOTMAa MOJICKYISIpHOW Ouosorun), 3akoHsl (I'. Mennemns, T. Moprana, H. .
BaBuioBa) u yuenus (0 LeHTpax MHOrooOpas3usi U IPOMCXOXKACHUS KylIbTypHbIX pacTtenuii H. 1.
BaBuioBa), onpeaensTh rpaHUIbl UX IPUMEHUMOCTH K KUBBIM CHCTEMaM;

YMEHHUE BIIa/IeTh METOJIaMH HAy4YHOTO NMO3HAHUS B OMOJIOTMH: HAOIIOAEHUE U ONMCAHUE
KHUBBIX CHCTEM, IpPOLIECCOB M SIBICHUM, OpraHM3alus U IpOBEJCHHE OHOJIOTMYECKOro
HKCIIEPUMEHTA, BBIJIBUKEHUE TUIOTE3bl, BBISBICHUE 3aBUCHUMOCTH MEX]IY HUCCIEAYeMbIMU
BEJIMYMHAMH, OOBSCHEHHE IOJyYEHHBIX DPE3YyJIbTAaTOB, HCIOJIb30BAHHBIX HAYYHBIX MOHSATHM,
TEOPUH U 3aKOHOB, YMEHHE JIEJIaTh BBIBOJIbI HA OCHOBAHUU MOJIYYECHHBIX PE3YJIbTATOB;

YMEHHE BBIIEISATH CYIIECTBEHHBIE NMPU3HAKU BHPYCOB, KJIETOK MPOKAPUOT M DYKapHOT,
OJTHOKJIETOYHBIX U MHOTOKJIETOUHBIX OPraHU3MOB, OCOOEHHOCTH MPOLIECCOB: 0OMEHA BEIECTB U
IIPEeBpAILlEHUs] PHEPTUU B KIIETKE, (POTOCHHTE3a, IIACTUYECKOIO U SHEpreTHyeckoro oOMeHa,
XEMOCUHTE3a, MUTO3a, MEH03a, OIJIOJOTBOPEHMS, Pa3MHOXKEHHUS, UHAUBUAYAJIbHOTO DPAa3BUTHS
opraHusmMa (OHTOT€He3);

yMEHHUE NMPUMEHATH MOJTydyeHHbIEe 3HAHUS I OOBSICHEHUS! OMOJIOTMUYECKUX IMPOLECCOB U
SIBIICHUM, /IS IPUHATHS IPAKTUYECKUX PEICHUH B MOBCEHEBHON )KU3HHU C 1I€IIbI0 00eCTIeYeHUs
0€30MaCHOCTH CBOETO 3[0POBbS U 3/0POBbSl OKPYKAIOIIMX JIIOJIEH, COONIIOJCHHUS HOPM



IPaMOTHOTO TOBEJACHHS B OKpPYXKAWOIIEH NPUPOIHON Cpele, MOHUMaHHE HEO0OXOIUMOCTH
WCIIOJIb30BAaHUSL JIOCTHKCHUIN COBPEMEHHOW OHMOJIOTMHM M OMOTEXHOJOTHH M PalMOHAIBLHOTO
MIPUPO/IOTIOJIE30BAHUS;

YMEHHE peIlaTh »JJIEMEHTAapHbIE TE€HETHYECKHE 3a/aud Ha MOHO- W JUTHOPHIHOE
CKpCIIMBaHKE, CIEIUICHHOE HACIIEJIOBAHUE, COCTABIISITH CXEMbl MOHOTHOPUIHOTO CKpPEIIMBAHUS
JUTS TIpEJICKa3aHus HACIICAOBAHUS TPU3HAKOB y OPraHH3MOB;

YMCHHE BBINIOJHATH JTAOOPATOPHBIE W MpPaKTHYeCKHe paboThl, COOMIONATh MpaBHia MpU
paboTe ¢ yaeOHBIM 1 J1a00PATOPHBIM 000PYIOBAHHEM;

YMECHHE KPUTHYCCKH OIICHUBATh W WHTEPIPETHUPOBATH HH(DOPMAIHMIO OHOJIOTHIECKOTO
COJICp’KaHUs, BKIIIOYAIONIYIO TICEBJOHAyYHBIC 3HAHHS M3 PA3IMYHBIX HMCTOYHUKOB (CpenacTBa
MaccoBOW MH(OPMAIHH, HAYIHO-TIOMY/ISIPHBIE MAaTEPHUAJIbI), STHUYECKAE ACMEKThl COBPEMEHHBIX
HCCJICIOBAHNM B OUOJIOTUN, MEAUIIMHE, OMOTEXHOJIOTHH;

YyMEHHE CO3/aBaTh COOCTBEHHBIE THCbMEHHBIE M YCTHBIE COOOIIeHus, 00o0as
OMOJIOTHYECKYI0 HH(POPMAIUI0 W3 HECKOJBKMX HCTOYHHKOB, TPAMOTHO HCIOJIB30BaTh
MOHATUIHBIN anmnapaTr OUOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosmmmuyecTBo yacos DJIeKTPOHHbIE
Ne HanmeHoBaHMe pa3je/ioB U (um¢poBbIe)
KonTpoJbHbIe IIpakTuyeckue
n/n TEM MPOrpaMmbl Bcero J’[aﬁopaf[‘op}[],]e oﬁpasoBaTe.anble
padoThI padoThI
padoTsI pecypchl
bubmmoreka [{OK
1 bronoris kak Hayka 2 1 https://m.edsoo.ru/7f41c292
5 JKuBbIe CHCTEMBI U UX 1 1 bu6moreka [IOK
OpraHu3aIus https://m.edsoo.ru/7f41c292
3 XUMHUYECKUH COCTaB B 3 1 1 bu6moreka [IOK
CTPOCHHUE KIIETKU https://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
4 KuzuenesarenbHOCTD KIIETKH 6 1 https://m.eds0o.ru/7f41c292
PasmHoOxeHuE B
5 WHIWBUIyaIbHOE PA3BUTHE 5 1 bubmorexa OK
https://m.edsoo.ru/7f41c292
OpraHu3MOB
6 HacnenctBenHocts u 8 1 bu6mmoreka [JOK
HU3MEHYMBOCTHh OPraHU3MOB https://m.edsoo.ru/7f41c292
7 Cenexiusi OpraHu3MoOB. 3 1 1 bu6mmoreka [JOK
OCHOBBI OMOTEXHOJIOTHH https://m.edso0.ru/7f41c292
8 PeszepBHOe Bpems 1 1 Bubmiorexa LIOK
https://m.edsoo.ru/7f41c292
OBHIEE KOJIMYECTBO YACOB 34 5 7 1
I10 ITPOI'PAMME
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YYEBHO-METOANYECKOE OBECIIEHEHUE OBPA30BATEJIBHOI'O TPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

METOAUYECKHUE MATEPHUAJIBI UISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET



