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HOACHUTEJIBHASA 3AIIMCKA

[Ipu pa3paboTke mporpamMmbl MO OHOJIOTHU TEOPETUYECKYIO OCHOBY JUIS OTIPEICIICHUS
MOAXOJIOB K (OPMUPOBAHUIO COJIEpKaHUsT y4eOHOTO mpeamera «BHONOTUsS» COCTABHIIM:
koHHenrtyanbpable nosiokeHnss @PI'OC COO o B3auMOOOYCIOBIEHHOCTH IENIEH, COJepKaHMUS,
pe3ysbTaToB OOyUeHUsT W TPEOOBAHWIA K YPOBHIO IOJTOTOBKH BBIITYCKHHUKOB, IOJIOXEHHS 00
00X MEISIX M MPUHIUINAX, XapaKTePU3YIONINX COBPEMEHHOE COCTOSIHHE CHUCTEMBI CPEIHETO
obmiero obpaszoBanus B Poccuiickoit denepannn, a TakKe MOJIOKEHUS O crienu(uKe OUOJIOTHH,
e 3HAYCHWU B TIO3HAHWH XWUBOW MPHUPOABI M OOECIEUYCHUU CYIICCTBOBAHUS YEIOBEYCCKOTO
obmectBa. CorjacHO Ha3BaHHBIM IOJIOKCHHSIM, OIPEIICIICHBI OCHOBHBIC ()YHKIIMH MPOTPAMMBI
1o OMOJIOTUH U €€ CTPYKTYypa.

[Tporpamma o Omosioruu naét mpencTaBlIeHue o 1EesIX, 00 00IIel cTparerun ooydeHus,
BOCITUTAHUS W Pa3BUTHUS OOYYAIOMIMXCS CpeacTBaMH ydeOHOTO mpenamera «buomorusy,
ompesensseT 00s3aTeIbHOE TPEAMETHOE COJICpP)KAaHUE, €ro CTPYKTYpY, pachpeiesieHue IIo
paszenaM W TeMaM, PEKOMEHJYeMYIO IOCIIeIOBATeIbHOCTh M3yYeHHUS y4eOHOr0 Marepuayia ¢
YIETOM MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JJOTHMKU 00pa30BaTEeIILHOTO Tpollecca,
BO3PACTHBIX 0COOEHHOCTEN 00yUYarOIINXCS.

B mporpamMMe 1o OHWOJIOTMM TaKKe YYHTHIBAIOTCS TPEOOBAHHS K IUIAHUPYSMBIM
JUYHOCTHBIM, METANpEeJAMETHBIM M IPEJAMETHBIM pe3yiabTaTaM OOydeHHs B (OPMHUPOBAHUU
OCHOBHBIX BHJIOB y4€OHO-TIO3HABATEIHLHOM JIEATEIHHOCTH/YIEOHBIX NEHCTBUI 00YJarONIUXCS O
OCBOEHHIO COJICP)KaHUS OMOJIOTHIECKOTO 00Opa30BaHuUs.

B mporpamme mo Omonoruu (10—11 xmaccel, 6a30BBIi ypPOBEHb) peaM30BaH MPUHITUII
MIPEEeMCTBEHHOCTH B H3Y4YeHUHU Ouosoruu, Omarogapss 4emy B HeW MpocMaTpuBaeTCs
HaIpaBJIEHHOCTh HA Pa3BUTUE 3HAHUI, CBSI3aHHBIX C (POPMHPOBAHUEM €CTECTBEHHO-HAYYHOIO
MHPOBO33PEHHUS, I[IEHHOCTHBIX OpPUEHTAIMi  JHYHOCTH, SKOJOTHYECKOrO  MBIIUICHHUS,
MIPEJICTaBICHU O 370pOBOM 00pa3e >KM3HU U OEpeKHbIM OTHOLIEHHEM K OKpYKarouei
npupoaHoit cpezne. Ilostomy Hapsigy ¢ uM3ydeHHEM OOIIEOMOJOTMYECKHX TEOPHM, a Takke
3HAHWUN O CTPOEHUM >KMBBIX CHCTEM PA3HOTO PAaHTra M CYINIHOCTH OCHOBHBIX NMPOTEKAIOIIUX B HUX
MIPOLIECCOB B IMPOrpaMMe IO OWMOJIOTHM YAEIECHO BHUMAaHHE HCIOJIb30BAHUIO MOTYYEHHBIX
3HAHWUN B IOBCETHEBHOM JKU3HU JJISl PEIlICHUs MPUKIATHBIX 33/1a4, B TOM YHCIe: MPOQUIaKTUKU
HACJIEICTBEHHBIX  3a00JIEBaHUN  4YeJIOBEKa, MEIUKO-TEHETUYECKOTO  KOHCYJIbTUPOBAHMUS,
000CHOBaHHUSI HKOJIOTUYECKH 1I€7IECO00pPa3HOTO MOBEACHHS B OKpY)KAIOIIEH MPUPOJHON cpene,
aHallM3a BJMSHUS XO3AWCTBEHHOM [EATENHHOCTH YEJIOBEKa HA COCTOSHHUE MPHUPOJHBIX U
HCKYCCTBEHHBIX JKOCHCTEM. YCHJICHHE BHUMAHHS K MPUKIAJHON HAMpPaBJIEHHOCTH Y4eOHOTO
npeaMera «buonorus» MPOAUKTOBAHO HEOOXOIUMOCTBIO 00ECIIeUeHHs YCIOBUHN UIsl pelIeHuUs
OJIHO M3 aKTyaJbHBIX 3aJla4 IIKOJHLHOTO OMOJIOTUYECKOTO 00pa30BaHus, KOTOpas MpeArnoiaraet
dbopMupoBaHre y OOYYarOIIUXCSI CHOCOOHOCTH aalTUPOBATHCS K H3MEHEHHSM JIHHAMHYHO
Pa3BHUBAIOIIETOCS COBPEMEHHOTO MUDA.

buonoruss Ha ypoBHe cpemHero oOmiero oOpa3oBaHMsS 3aHUMAaeT BakHOe MecTo. OHa
obecnieunBaeT (GopMuUpoBaHHE y OOY4AIOUIUXCSA NPEACTABICHUNH O HAYyYHOW KapTHUHE MUpa,
pacmupsieT 1 000011aeT 3HaHUS O )KUBOU MPUPOJE, €€ OTIMYUTENbHBIX MPU3HAKAX — YPOBHEBOM
OpraHM3alliil U DHBOJIOLUUHU, CO3MAET YCIOBHUS Ui TO3HAHUS 3aKOHOB JKHUBOM TMPHUPOIHI,
dbopmupoBanusi (PYHKIIMOHATFHOW T'PAaMOTHOCTH, HAaBBIKOB 3JI0pOBOro M OezomacHoro oOpasa
KU3HU, IKOJIOTUYECKOTO MBIILJIEHUS, [IGHHOCTHOTO OTHOIIICHUS K KUBOU MIPUPO/IC U YETIOBEKY.

Bonpioe 3HaueHue OHWONOTHSI UMEET TaKXkKe JJs PElIeHUs BOCIUTATENBHBIX U
pa3BHUBAIOMINX 33/1a4 CPeHEro oOIero oopazoBanus, coluanu3anuu oOyJarommxcs. M3yuenue
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ouosorun oOecrieunBaeT yCIIOBHUS TUISt dopmupoBaHus MHTEIUICKTYaJIbHBIX,
KOMMYHHUKAIIMOHHBIX ¥ MH()OPMAIIMOHHBIX HABBIKOB, 3CTETUYECKON KYJIBTYpPBI, CIIOCOOCTBYET
MHTETpaluy OMOJIOTUYECKUX 3HAHUN C TPEACTABICHUSMH U3 JIPYTUX YUEOHBIX MPEIMETOB, B
YaCTHOCTH, (PU3UKHU, XUMHUH U Teorpaduu. HazBaHHbIE TOJI0KEHUS O MPEAHA3HAYCHUN y4eOHOTO
npenmera «buonorus» cocraBUIM  OCHOBY Ul ONpPENENIEHUS IMOJAXOJ0B K OTOOpY H
CTPYKTYPUPOBAHHUIO €TO COJIEPKAaHUs, IPEICTABICHHOIO B IPOTpaMMe 10 OUOJIOTHH.

OT10op coneprxkanust yueOHOrO npeamera «buoorus» Ha 6a30BOM YpOBHE OCYHIECTBIEH C
MO3UIHNA KYJIBTYpOCOOOPa3HOTO TMOAX0/a, B COOTBETCTBUH C KOTOPHIM OOYYArOIINECs JTOJIKHBI
OCBOUTPH 3HAHHS M YMEHHS, 3HAUYUMBIC i1 (pOpMUpOBaHUS OOMIEH KyIbTYpbl, OTPEACISIONINE
a/IcKBaTHOE IIOBEJICHUE 4YEJIOBEKa B OKpYXaloUlell NpUpOAHON cpene, BOCTpeOOBaHHBIE B
MOBCETHEBHOW KU3HU U MPAKTHUUECKOU AesTenbHOCcTH. Oco00e MECTo B 3TOM cHUcTeMe 3HAHUM
3aHMMAIOT DJIEMEHTBl COJEP)KAHMS, KOTOpbIE CIyKaT OCHOBOM [uisi  (QOpMHUpPOBaHUS
MPEJICTAaBICHUH O COBPEMEHHOM €CTEeCTBEHHO-HAy4yHOM KapTMHE MHpa U LEHHOCTHBIX
OpHEHTALMX JTMYHOCTH, CIOCOOCTBYIOMIMX I'YMaHU3allMU OMOJIOr HYECKOr0 00pa30BaHUsl.

CrpykTypupoBaHUE coOJiepKaHUsl y4eOHOro Marepuaiga B HporpamMme Mo OuoJoruu
OCYILIECTBJIEHO C Y4€TOM MPHOPUTETHOTO 3HAYEHUS 3HAHUN 00 OTIIMYUTENIbHBIX O0COOEHHOCTSAX
KUBOW TIPUPOJBI, O €€ YpOBHEBOM OpraHM3alMM W SBOJIOLMHM. B cOOTBETCTBMM C 3TUM B
CTpYKType ydueOHOoTro npeamera «buosorus» BbIIENEHbI CleNYIOIINE COJIep/KaTelbHble JTUHUU:
«buonorus kak Hayka. MeTo/pl HayuHOTO TO3HaHUs», «KieTka kak Ouosiorndyeckasl CUCTEMay,
«Opranusm Kak OuoJsiornyeckas cuctema», «CucreMa U MHOTOoOpa3sue OpraHMyecKoro Mupay,
«IBOJIIOIUS JKUBOW MPUPOABDY, « IKOCUCTEMBI U MPUCYIIIUE UM 3aKOHOMEPHOCTH.

Henp u3ydyenus ydeOHOro mnpeamera «buonorus» Ha 06a30BOM YpOBHE — OBJAJCHHE
oOy4aromUMuUCs 3HAHUSAMU O CTPYKTYpHO-(DyHKIIMOHQJIBHOW OpraHu3alMd HUBBIX CHCTEM
pa3sHOro paHra u NpUOOpPETeHNne YMEHHH HCII0JIb30BaTh 3TH 3HAHMS JUIsl TPAMOTHBIX IEHCTBUH B
OTHOILLIEHUH O0BEKTOB >KMBOM MPUPO/IbI U PEILIEHUs Pa3IMUHBIX KU3HEHHBIX MPOOIIEM.

JlocTiwkeHnue Lenau u3ydeHust ydeOHoro mnpeamera «buonorus» Ha 06a30BOM YpOBHE
o0ecreunBaeTcsl peIeHUEM CIeAYIOIUX 3a1ay:

OCBOEHHME OOYYalOIIMMHUCSH CUCTEMBbl 3HAaHUH O OHOJIOTUYECKUX TEOpUsX, YUCHMSIX,
3aKOHaX, 3aKOHOMEPHOCTSX, TMIOTEe3aX, MpaBUiaX, CIYXKaIlUX OCHOBOW I (POPMHUPOBAHUS
IIPEJICTABICHUM O ECTECTBECHHO-HAYYHOM KapTHHE MHpa, O METOJaxX HAY4YHOIO IO3HAHUA,
CTPOEHHUH, MHOI00Opa3sMM U OCOOEHHOCTSX >KMBBIX CHCTEM pa3sHOI'O YPOBHsI OpIaHU3aLUM,
BBIJIAIOIINXCSI OTKPBITUAX U COBPEMEHHBIX MCCIIEIOBAHUAX B OMOJIOTHY;

¢dopmupoBaHue y oOy4arolUXCs IMO3HABATENbHBIX, MHTEIJIEKTYaJbHBIX U TBOPYECKUX
crocoOHOCTEH B Mpolecce aHajau3a JaHHBIX O MyTAX Pa3BUTHUA B OMOJOIMM HaydHBIX B3IJISJIOB,
U U MOAXO0JI0B K M3YUEHUIO XKUBBIX CUCTEM Pa3HOIO YPOBHS OpraHU3aluy;

CTaHOBJIEHHE Yy oOOydaroumuxcsi oOmeld KyabTypbl, (QYHKIMOHAJIBHOM I'PaMOTHOCTH,
pa3BUTHE YMEHUN OOBACHATH U OLIEHUBATDH SIBJICHHS OKPYXAIOLIEro MUpPA >KUBOW NMPHUPOJIBI HA
OCHOBAHMU 3HAHWH U OMBITA, OJYYEHHBIX MPU U3YYEHUHU OUOJIOTUH;

¢dopmupoBaHue y OOy4aroIUXCs YMEHHH MIUTIOCTPUPOBATH 3HAUEHUE OMOJIOTMYECKUX
3HAHUW B TPAKTUYECKOW JESITEIBHOCTH YEJIOBEKA, PA3BUTUM COBPEMEHHBIX MEIMLNUHCKHUX
TEXHOJIOTUI U arpoOHMOTEXHOJIOTHI;

BOCIIMTaHUE YOEKIEHHOCTH B BO3MOXKHOCTH TO3HAHHUS YEJIOBEKOM >KHMBOM INPHUPOJIHI,
HE00X0AMMOCTH OepeXHOT0 OTHOUIEHUS K Hel, COOII0IeHUs] STUYECKUX HOPM IIPU NMPOBEJCHUN
OMOJIOTUYECKUX UCCIIE0OBAHUM;

OCO3HAHME LIEHHOCTH OMOJOTMYECKUX 3HAHUI Ul MOBBILICHUS YPOBHS SKOJIOTHYECKOMH
KYJIBTYPBI, 17151 POPMUPOBAHUS HAYYHOT'O MUPOBO33PEHUS;



MpUMEHEHHE TMPUOOPETEHHBIX 3HAHUN W YMEHUH B TOBCEAHEBHOM >KM3HU JUIS OLIEHKU
MOCIIE/ICTBUI CBOEH AEATENBHOCTH 1O OTHOIICHUIO K OKPYXKaIoLIeH cpenae, COOCTBEHHOMY
3I0pOBBIO, 000CHOBAHHE U COOIO/IEHNE Mep MTPO(DUTAKTUKN 3200 I€BaHUN.

B cucreme cpennero obmiero odpasoBanusi «buosnorus», usydaemas Ha 6a30BOM YpOBHE,
SABIISICTCST 00S3aTENIbHBIM YUEOHBIM TPEAMETOM, BXOJSIIMM B COCTaB NPEAMETHOW o0iacTu
«EcTecTBeHHO-Hay4YHbIE [TPEIMETHD.

st u3yuenust OMosoruu Ha 6a30BOM YPOBHE CpelHEro o0Imiero oOpa3oBaHusi OTBOAUTCS
68 yacos: B 10 kiacce — 34 yaca (1 gac B Henento), B 11 knacce — 34 gaca (1 yac B Hezeln0).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Tema 1. buoJsiorusi kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTUH C OOIIECTBEHHBIMU, TEXHHYECKHUMH WU JIPYTUMHU
€CTECTBCHHBIMU HayKaMH, (QHIOCO(HEH, ITUKOH, ICTETUKOW W TpaBoM. Ponb Ouonoruu B
(bopMUpPOBaHUN COBPEMEHHOW HAYy4YHOU KapTHHBI Mupa. CucTeMa OMOJIOTHIECKUX HAYK.

MeTo1pl T03HAHUS KUBOM NMPHUPO bl (HAOII0AEHNE, IKCIIEPUMEHT, ONIMCAHUE, U3MEPEHUE,
KJ1acCU(pUKaIus, MOJIETUPOBaHHUE, CTaTUCTUUYECKasi 00pabOTKa JaHHBIX).

JdemoHcTpaumnu:

[Toptpetsr: Y. Hapsun, I'. Menaens, H. K. Konbuos, . Yorcon n ®@. Kpuxk.

Tabmuibl U cxembl: «MeToIbl TO3HAHUS KUBOW TTPUPOIBD.

JlabopaTopHble U NPAKTHYECKHE PAdOThI:

[IpakTnueckas padora Ne 1. «lcnonp3oBaHue pa3aUMYHBIX METOJOB MpPH H3YYEHUU
OMOJIOTHYECKUX 0OBEKTOB.

Tema 2. ’KuBble cucTeMbl 1 MX OPTraHU3aIUS.

XKusble cuctembl (OMOCHCTEMBI) Kak MpeAMeT u3ydeHus Ouonoruu. OTauune KUBBIX
CUCTEM OT HEOPraHUYECKOU MPUPOJIBI.

CpoiictBa OWocucTeM HW HX pa3HOOOpa3ue. YPOBHHM OpraHu3alud OHOCHCTEM:
MOJICKYJSIPHBIA,  KJIETOYHbIA,  TKAHEBbIA,  OPraHU3MEHHBIM,  MOMYJSIMOHHO-BUIOBOM,
9KOCHUCTEMHBIN (OMOTCOIIEHOTUYECKHH ), OMOC(EPHBIH.

JdemoHcTpaumnu:

Tabmuupl 1 cxeMbl: «OCHOBHBIE TPHU3HAKU KU3HW», «YPOBHH OpraHU3allUd >KUBOU
MIPUPOIBI».

Ob6opynoBanue: moaens Mosekyiasl JJHK.

Tema 3. XuMu4ecKHUii COCTAB U CTPOEHUE KJIETKH.

XUMHYECKUH  COCTaB  KIETKM.  XUMHUYECKHE  DJEMEHTBI:  MAaKpO3JIEMEHTHI,
MHKpPO3JeMEHThI. Bo/ia 1 MuHepabHbIe BEIIECTBA.

@yHKIMK BOJbl M MHUHEPAJIbHBIX BeUIECTB B Kierke. llomnepkanue ocMOTHYECKOIO
OanaHca.

benku. CocraB u crpoenue 0ekoB. AMUHOKHUCIOTH — MOHOMEpHI OekoB. HezameHnumeie
U 3aMEHHMMbIE aMHHOKHUCIOTHL. AMHMHOKHMCIOTHBIM COCTaB. YPOBHU CTPYKTYpbl O€IKOBOM
MOJIEKYNbI (TIEpBHYHAs, BTOpWUYHAs, TPETHYHAs W YETBEPTUYHAS CTPYKTypa). XHUMUYECKUE
cBoiicTBa OenkoB. buonornueckue GyHKIMN OEIKOB.

®epMeHThl — Ouonoruyeckue Karanu3aTopel. CTpoeHHe (epMeHTa: aKTUBHBIA LIEHTD,
cyOctpatHas cneuuduuHocTb. Kodepmentsl. Buramunbl. Otmiunuus  ¢GepMEHTOB  OT
HEOPraHMYECKUX KaTaln3aToOpOB.

VYraeBoJipl: MOHOCaxapuIpl (IJI0K03a, pubo3a u JIe30Kkcupubo3a), 1ucaxapuibl (caxaposa,
JaKTO3a) W TMOJHcaxapuibl (Kpaxmall, TJHKOTeH, IeItoio3a). buomorndyeckue GyHKIUU
YTJIEBOJIOB.

Junuapl:  Tpurauuepuasl, ¢ochonunuasl, crepouabl. ['mapodmisHO-rHAPO(OOHBIE
cBoiictBa. buonornueckue GpyHknuu nununoB. CpaBHEHHE YIIeBOJOB, OCIKOB U JMIUAOB KaK
VCTOYHUKOB PHEPIUH.



Hyxneunossie kucnorsl: JIHK n PHK. Hykieotuasl — MOHOMEpPBI HYKJIIEMHOBBIX KUCIOT.
Crpoenne u ¢ynknuu JIHK. Crpoenne u ¢ynxumm PHK. Bugsr PHK. AT®: crpoenue u
byHKIMN.

[uronorusa — Hayka o kiuerke. Kileroynas teopus — npumep B3aMMOJCHCTBUS UACU U
(axTOB B HAYYHOM TO3HAHUH. METOIbI U3YYCHHS KIIETKH.

Knetka kak nenocrHas sxuBas cucreMa. OOIue Npu3Haky KJIETOK: 3aMKHYTasl HapyKHas
MemOpana, mosexynbl JJHK kak reneTrueckuii anmapar, CuCTeMa CHHTe3a Oeka.

Tumbl  KIETOK: dyKapHOTHYeCKass © mpokapuoTudeckas. OCOOCHHOCTH CTPOCHUS
npokapuoTHdeckoil kiuetku. Kierounas crenka 6akrepuii. CTpoeHHE SYKapUOTUYECKON KIIETKH.
OCHOBHBIE OTINYHNS PACTUTEIBHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYphl KJIETOK — KJIETOYHas CTEHKA, IIMKOKAJIUKC, UX (YHKIIHH.
[Inazmatnueckass memOpana, €€ cBoiictBa W (QyHkuuu. [luTomnazmMa u e€ opraHouIbI.
OnnomeMOpannbie opranoups! kietku: JIIC, anmapat ["'onbmku, muzocomsl. [loryaBToHOMHBIE
OpraHoujibl KJIETKH: MHUTOXOHAPUH, IIacTUibl. IlpomcxoxaeHne MHUTOXOHIAPUN M IIIACTH.
Bunel nnactun. HememOpanHble opraHonibl KJIETKU: pUOOCOMBI, KIIETOUHBINA EHTP, HEHTPUOJIH,
PECHUUKH, KIyTUKU. DyHKIIUN OpraHOuA0B KIIETKU. BritoueHus.

SAnpo — perynstopHslil neHTp kinetku. CTpoeHue saapa: sijaepHas 000JouKa, KapuoIruia3ma,
XPOMAaTHH, SPBIIIKO. XPOMOCOMBI.

Tpancnoprt BeriecTB B KJIETKE.

JdemoHcTpaumnu:

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

Huarpammbl:  «PacnpeneneHue XUMHYECKHX OJIEMEHTOB B HEXHUBOM  MIPUPOJIEY,
«PacrpeneneHne XMMUYECKUX IIEMEHTOB B )KMBOM IIPUPOJIEN.

Tabmuupel u cxemsl: «llepuoanyeckas Tabiuua XUMHUYECKHUX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIbl BOJIbI», «buocunTes Genka», «CTpoeHue MoJiekyisl O6enkay, «CTpoeHue GpepMeHTay,
«Hyxnennossie kucinotel. [JHK», «Ctpoenue monekynsl AT®», «CTpoeHue 3yKapuoTHYECKOM
KIeTkn», «CTpoeHHE XUBOTHOM KIETKW», «CTpOeHue pacTUTENbHOM KiIeTku», «CTpoeHue
IIPOKapPUOTUYECKOH KIETKN», «CTpOCHME AApa KIETKN», «YTIEBOABD, «JIunmuash».

OO6opynoBaHue: CBETOBOW MMKPOCKOI, OOOpYHOBaHHE A HPOBEAEHUS HAOIIOAEHUM,
U3MEpEHUH, 3KCIIEPUMEHTOB, MUKPOIIpPENnapaTbl pacTUTENIbHBIX, )KUBOTHBIX U OaKTepUalIbHBIX
KIIETOK.

JlaGopaTopHble H IPaKTUYecKue padoThbi:

JIaGopatopHass pabota Ne 1. «M3ydyeHue KaTaJUTHUYECKOM aKTUBHOCTH (hepMEHTOB (Ha
IIpUMepe aMUJIa3bl UM KaTanasbl)».

JlaGopatopHass pabora Ne 2. «l3ydyeHue CTPOEHHUS KJIETOK pPACTEHHH, >KMBOTHBIX U
OakTepuii 0]l MUKPOCKOIIOM Ha TOTOBBIX MUKpPOIIpENapaTax U UX OIMUCAHUE.

Tema 4. JKu3HeaeATeIbHOCTD KICTKH.

OOmen BemiecTB, WM MeTa0OMU3M. ACCUMWISAIMS (IMJIaCTHUECKUH OOMEH) u
JTMCCUMIIIALIUSA (SHEpreTUYecknii 0OMeH) — IB€ CTOPOHBI €AMHOTO Ipolecca MeTabonusma. Poib
3aKOHOB COXPaHEHMsI BELIECTB U SHEPTUH B IOHUMAHUU MeTa0oIM3Ma.

Tunbr oOMeHa BemiecTB: aBTOTPOo(HBIA U rereporpodHslii. Pons depMeHToB B 00MeHe
BEIIECTB U NPEBPALLEHNUHN SJHEPTUU B KIIETKE.

@otocunte3. CBeroBas u TemHOBass (a3pl ¢orocuHTe3a. Peaknuu ¢dorocuHTE3A.
D¢ dexTuBHOCTH (poTOCHHTE3a. 3HAUEHUE (POTOCUHTE3A [UIsl *KU3HU Ha 3emiie. BausHue ycnoBuit
cpeabl Ha (POTOCHHTE3 U CIIOCOOBI MOBBILIEHUS €0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUM.



XemocuHTe3. XEMOCHUHTE3UPYIOIMe OaKTepuu. 3HAYEHUE XEMOCHUHTE3a MJsi KM3HU Ha
3emue.

Ouepreruyecknii oOMeH B KjeTke. PacimieruieHue  BEIIECTB, BBIACTICHHE U
aKKyMYJIMPOBAaHUE PHEPTUU B KJIETKE. DTalbl SHEpreTuueckoro ooMena. ['nmukonuns. bpoxenne u
ero Buabl. KucimoponHoe oxucieHue, WM KJIE€TO4YHOE  JpIxaHue. OKHUCIUTENbHOE
dbochopummpoBanue. DPPEKTUBHOCTh SHEPTETUISCKOTO OOMEHa.

Peakium wmarpuuHoro cuHTe3a. [eHermyeckas wunpopmamms u JHK. Peammzanums
reHeTUYecKoil MHpopmanuu B KieTke. ['eHeTnueckuil koA U ero cBoictBa. TpaHcKpunus —
MatpuuHnblii cunre3 PHK. Tpancnauus — 6uocunres 6enka. Jransl TpaHciasiuuu. Koauposanue
aMUHOKHCIIOT. Posib pubocom B GuocuHTe3€e Oenka.

Heknerounsle Qopmbl ku3HM — BuUpychl. HMcropust oTkpsitusi BupycoB (. U.
NBanosckuii). OCOOEHHOCTH CTPOCHUS U KU3HEHHOTO IUKJIA BUPYCcOB. bakrepuodaru. bonesnu
pacTeHMi, )KUBOTHBIX U YeJIOBEKa, BbI3bIBAEMbIE BUpycaMu. Bupyc uMMyHoepuInTa 4eaoBeKa
(BUY) - Bozoymutens CIIMJla. OOpaTHasi TpaHCKpUIIIKS, peBepTaza U HMHTErpasa.
[TpodunakTrka pacnpoCTpaHEHHs BUPYCHBIX 3a00JI€BaHUIM.

JdemoncTpaumnu:

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

Tabmuuer w  cxembl: «Tuner  muranmsy, «Metabonuzm»,  «MUTOXOHIPHUS,
«QHepreTuueckuii oomen», «Xmopormiact», «Dotocuntes», «Ctpoenne JJHK», «Ctpoenue u
¢byHKIIMOHUpOBaHWe TreHa», «CuHre3 Oenka», «l'eHeTmueckuii kom», «Bupyce,
«bakrepuodarn», «Ctpoenne u ku3HeHHBIM 1wk Bupyca CIIWa, Oaxrepuodaray,
«Pemmukarus JITHK».

Ob6opynoBanue: moaenu-ammmukanuu «Yasoenne [IHK u tpanckpunmus», «buocunres
oenkay, «CTpoeHHE KIETKW», Moaelb cTpyKTypsl JJTHK.

Tema 5. PazMHokeHMe M HHAUBUIYAJbHOE PA3BUTHE OPraHU3MOB.

Krerounsrii mukm, WM >KU3HEHHBIM WK Kietku. MHATepdasza m muto3. Ilporecchr,
npoTekaromue B uHTepdase. Permmkanus — peakuus marpuuHoro cuHTe3a JIHK. Crtpoenwme
XpoMocoM. XPOMOCOMHBIM Ha0Op — KapHOTHUIL. J[MIUIOWIHBIM M TarIOWIHBIA XPOMOCOMHBIE
Habopel. Xpomatuel. LluTongoruueckue OCHOBBI Pa3MHOMXKEHUS U MHAWBUIYaTbHOTO Pa3BUTHUS
OpraHU3MOB.

Henenne xnetkn — muto3. Cramgum mwurtosa. [Ipouecchl, mpoucxonsdiiye Ha pasHbIX
CTaAMsIX MUTO3a. BHOIOrMyeckuii CMbICII MUTO3A.

[Iporpammupyemasi rudesb KIETKH — aromnTo3.

@opMBI  pa3MHOKEHMsSI OpPraHu3MoB: Oecrojioe ¥ mojoBoe. Buasl  Oecrosioro
Pa3MHOXKEHHUS: JIeJICHHE HAaJBOE, MOYKOBAaHHE OJHO- U MHOTOKIETOYHBIX, CIIOPOOOpa3zoBaHUeE,
BEreTaTUBHOE pPa3MHOKEHHE. VICKyCCTBEHHOE KIOHMPOBAaHHWE OPraHU3MOB, €0 3HAYEHUE s
CEJICKLUU.

[TonoBoe pazMHOXKEHHE, €r0 OTINYHUS OT OECIOI0rO.

Meito3. Cragun Menio3za. IIponeccsl, mpoucxoadmue Ha cragusax Mmenosa. IloseneHne
xpomocoM B Meio3e. KpoccuHrosep. bruosnornyeckuii CMbICH U 3HaYEHHE MEH03a.

I'ameTorenes3 — npouecc 00pa3oBaHMs MOJIOBBIX KIETOK y *KHUBOTHBIX. [10JIOBBIE JKene3bl:
CEeMEHHUKU M sSUYHUKH. OOpa3oBaHuE M pa3BUTHE TOJOBBIX KJIETOK — raMmeT (CrepMaTo30uj,
AWLEKIeTKa) — chepMaToreHe3 u oBoreHe3. (OCOOEHHOCTH CTPOCHMs SHIEKIETOK H
cnepmaro3onioB. OmionoTBopenue. [lapreHorenes.

WnpuBuayansHoe pa3BuTHE (OHTOreHe3). OMOpHUOHATIbHOE pa3BUTHE (IMOpHUOTEHE3).
Oranbel 3MOPHOHATBHOTO PA3BUTHUS Y MO3BOHOYHBIX JKHBOTHBIX: JIPOOJIEHWE, TacTPYIISIIHs,
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opranorenes. IloctamOpuonanpHOe pa3BuThe. THITBI TOCTIMOPUOHATIBHOTO PAa3BUTHS: MPSIMOE,
HenpsMoe (JIMYMHOYHOE). BimsiHue cpensl Ha pa3BUTHE OPraHMW3MOB, (PAKTOPBI, CIOCOOHBIE
BbI3bIBATh BPOXKAEHHBIE YPOJICTBA.

Poct u pa3Butue pacrenuil. OHTOreHe3 BETKOBOI'O PaCTEHUS: CTPOEHUE CEMEHH, CTaJuu
pa3BUTHSL.

JdemoHcTpaumnu:

Tabmuuer u cxembl: «@OpMBI pa3MHOKEHHUSI OPTaHU3MOBY, «/IBOIHOE OIJIOJOTBOPEHHE Y
LBETKOBBIX pacTeHui», «BereraTuBHOe pa3MHOKEHHME pacTeHul», «JleneHue KieTkn
Oaktepuit», «CTpoeHHE TOJOBBIX KIETOK», «CTpOCHHE XPOMOCOMBI», «KIIETOUHBIN ITHKID»,
«Perumkanusa THK», «Muto3z», «Meios», «lIpsmoe u HenpsaMoe paszButue», «l'amerorenes y
MJIEKOTIUTAIOIINX U YelloBeKa», «OCHOBHbIE CTaJUN OHTOTEHE3a».

O6GopynoBaHue: MHKPOCKOT, MUKpompernapatbl «CrepMaTo30uabl MIICKOTMTAIOIIETO,
«Slifuexnerka miexonurawoomero», «KapuoknHes B KiIeTKax Kopelika JyKa», MarHUTHas
Mojenb-anmiukanus «Jlenenne kietkny», moaens JJHK, moaens metadaznoil XpoMOCOMBI.

JlabopaTopHble U NPAKTHYECKHE PAdOThI:

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

JlaGopatopnast pabora Ne 4. «/3yueHue CTpOEHHUS TIOJOBBIX KJIETOK Ha TOTOBBIX
MUKpOTpernaparax».

Tema 6. HaciieACTBEHHOCTh M H3MEHYMBOCTH OPraHU3MOB.

[Ipenmer wu 3amaum reHeTuku. Mcropus pa3BuTud TeHETHMKH. Ponb nuroimoruv u
SMOPHUOJIOTUY B CTAHOBJICHUH T'€HETHKHU. BKitag poccUiCKUX U 3apyOeKHBIX YUEHBIX B pPa3BUTHE
reHeTUKH. MeTopl TeHETUKH (TUOPUIOJIOTUYECKHM, LUTOT€HEeTHYECKU, MOJIEKYISIPHO-
reHeTuyeckuit). OCHOBHbIE TeHETUUYECKUE MOHATHUS. ['eHeTnyeckas CHMBOJIMKA, UCTIOJb3yeMasl B
CXeMax CKpEeIUBaHUM.

3aKOHOMEPHOCTH  HACIEIOBaHWS  MPHU3HAKOB, ycTaHoBieHHble [.  Menaenem.
MonorubpuaHoe cKpeluBanue. 3akoH eAMH0-00pa3usi rTHOpUIOB repBoro nokosienus. [Ipasuio
JOMUHUPOBaHUS. 3aKOH pacUICIUIeHWs] Npu3HakoB. [mmore3a uyuctorhl ramer. [lonmHoe u
HEIOJHOE JOMUHUPOBAHUE.

JuruOpugHoe  ckpemuBaHHe. 3aKOH  HE3aBUCUMOTO  HACJIEIOBaHHUS  MPU3HAKOB.
[uToreneTnueckre OCHOBBI IUTHOPHIHOTO CKpEIIMBAaHMS. AHaIH3UPYIOUIee CKpEIIUBaHUE.
Hcnonb30Banne aHAIM3UPYIONIETO CKPEUIUBaHUS ISl ONIPEIeNIeHUs] TeHOTUIa OCOOH.

CuerieHHoe HacnefoBaHue mpusHakoB. PabGora T. Moprana mno cuemjieHHOMY
Hacje10BaHuIo reHoB. HapyllieHne cliernieHnsi TeHOB B pe3ylbTaTe KPOCCUHIOBEpA.

XpOMOCOMHAsI TEOpUSl HACIEICTBEHHOCTH. [ eHeTHUeCKue KapThl.

I'enetuka nosia. XpoMOCOMHOE OIpEAEICHUE MOJa. AYyTOCOMBI U MOJOBBIE XPOMOCOMBI.
['omoramerHele M rereporaMmeTHble OpraHu3Mmbl. HaciiemoBaHue INpU3HAKOB, CUEIUVIEHHBIX C
MIOJIOM.

N3meHunBoCTh. Buabl N3MEHYMBOCTH: HEHACIIEICTBEHHAs U HaclleCTBEHHas1. Poib cpensl
B HEHACJIEJICTBEHHOM H3MEHYMBOCTU. XapaKTepUCTUKAa MOJAU(DUKALMOHHON H3MEHYMBOCTH.
Bapuannonsslii psan u BapuanmonHas kpusas. Hopma peakuuu npusnaka. KonmyecTBeHHbIE U
Ka4yeCTBEHHbIE MPU3HAKU U UX HOpMa peakiuu. CBoHCTBa MOIU(PHUKAIIMOHHON H3MEHYNBOCTH.

HacnencTBeHHast, MM T€HOTUIIMYECKAs, U3MEHUYMBOCTh. KOMOMHATHBHAS M3MEHUYMBOCTb.
Meiio3 © T1O0JIOBOM TpollecC — OCHOBAa KOMOMHATHMBHONW W3MEHUMBOCTU. MyTaluoHHas
n3MeHYuBOCTh. Kiaccugukanuss myrtanuid: TeHHblE, XpOMOCOMHBIE, T'eHOMHble. YactoTa U



MPUYMHBI MyTalii. MyTtareHHbsie (akTopbl. 3aKOH TOMOJIOTHYECKHUX PSIIOB B HACIIEJACTBEHHON
n3MenunBocty H. Y. BaBunosa.

BuesinepHas HacieCTBEHHOCTh U U3MEHUYUBOCTb.

I'enetuka uenoBeka. Kapuotum uenoBeka. OCHOBHBIE METOJIbI TEHETUKH YEJIOBEKa:
TCHCAJIOTUYCCKUH, OJIM3HEIOBBIM, IMTOTCHETUYCCKUH, OHOXMMHYECKUN, MOJCKY/ISPHO-
reHetudeckuii. CoBpeMEHHOE ONpe/elieHne TEeHOTHUIA: IOJHOTCHOMHOE CEKBEHUPOBAHHE,
TCHOTUITUPOBaHUE, B TOM umcie ¢ momormipio [IIP-anamm3a. HacnencrBennsie 3a0o0JieBaHUS
YelioBeKa: TeHHble 0osie3Hd, O0JIe3HM C  HACJIEACTBEHHOM  IMPEApacIiOOKEHHOCTHIO,
XpoMOocoMHBIE Oosie3Hu. Comarnueckue M TeHepaTuBHbIE MyTanuu. CTBOJIOBBIE KIETKH.
[Ipunnumner 310poBoro obpasa KU3HU, JUATHOCTUKH, TPO(PHIAKTUKA U JICUCHUS] T€HETUYECKUX
Oosie3Heil. MenuKo-reHeTHYeCKOe KOHCYJIbTUPOBaHUE. 3HAYCHUE MEIUITMHCKOW TEHETHKH B
MPEeAOTBPAIICHUN U JICYCHUH T€HETUYECKUX 3a00JIeBaHUI YeJIOBEKa.

JdemoHcTpaumnu:

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

Tabmuipl 1 cxembl: «KMOHOTHOPUIHOE CKPEIIMBAHUE U €TO IIUTOTCHETHYECKAsh OCHOBAY,
«3aKOH pacHierIeHUs] M €ro IMTOTCHETUYeCKas OCHOBa», «3aKOH YHCTOTHI TaMeTy,
«lurubpunnoe ckpemuBanue», «lluTomornyeckre OCHOBBI IUTHOPUIHOTO CKPEITUBAHUS,
«Meiio3», «B3auMoneincTBre amielbHbIX T€HOBY, «['eHeTHYecKkne KapThl PACTEHM, )KUBOTHBIX
u 4denmoBekay, «['eHeTmka moma», «3aKOHOMEPHOCTH HACJEIOBAaHUS, CIIETUICHHOTO C IOJOM,
«KapuoTunsl dYemoBeka W OJKUBOTHBIX», «Buapl wu3MeHunBocTH», «MoaudukanuoHHas
M3MEHUYUBOCTHY, «HacnenoBanue pesyc-gakropa», «l'eHeTHKa Tpynn KpoBW», «MyTalMoHHas
U3MEHYUBOCTBY.

O6opynoBanue: Mojaenu-anmukauuu «MoHoruOpugHoe ckpemmuBanue», «HemnomaHoe
IOMHUHUpOBaHHe», «urulOpunnoe ckpemmuBanuey», «llepekpéct XpomMocom», MHKPOCKON U
MHUKporpenapar «J[po3odunay (Hopma, myranuu GOpMbl KPBIJILEB U OKPACKH Teja), repdapuid
«"'opox MoCeBHOW».

JlaGopaTopHble H IpaKTUYecKue padoThbi:

Jlaboparopnas padota Ne 5. «M3ydyeHue pe3yabTaTOB MOHOTUOPUIHOTO U AUTUOPUIHOTO
CKpEILMBAaHUS Y IPO30(HIIbI Ha TOTOBBIX MUKpPOIIPENapaTax».

JlaGopaTtopnast pabota Ne 6. «3yyeHre Moau(pUKaAIIMOHHON U3MEHUYHNBOCTH, TIOCTPOCHUE
BAPUALIMOHHOTO Psifia U BapUALIMOHHON KPUBOI».

Jlaboparopnas pabora Ne 7. «AnHanu3z wmyrtamuil y JIpo30QuiIbl HAa TOTOBBIX
MHKpOIIpenaparax.

[IpakTuueckas pabota Ne 2. «CocTaBieHre U aHATTN3 POJOCIOBHBIX YEIOBEKAY.

Tema 7. Cenexuusi opranuzmMoB. OCHOBBI OMOTEXHOJIOTUH.

Cenekuus Kak HayKa U mpolecc. 3apoKIeHHE CElNeKUUU U noMectukanus. Yuenue H. U.
BaBuiioBa 0 IeHTpax NPOUCXOXKIEHUS U MHOrooOpaszusi KyJIbTYpHBIX pacTeHuil. LleHTpsl
MPOUCXOKACHUS JOMAIIHUX KMBOTHBIX. COpT, MOpOJa, IITAMM.

CoBpeMeHHbIE METOJBI CelIeKIIMU. MacCoBBIf U WHAMBUAYAIbHBIN OTOOPHI B CENEKIUU
pacTtenuii u kUBOTHBIX. OlIeHKa dKcTephepa. bIN3KOpOACTBEHHOE CKpEIIUBaHUe — MHOPHUIMHT.
Uncras nuaus. CkpeniyBaHue UWCTBIX JuHUNA. [erepo3uc, wim rHOpUAHas —cuia.
HeponctBennoe ckpemmuBanue — ayropuaunr. OtganéHHas TuOpuauzanvs U e€ YCHeXH.
HckyccTBeHHBIM MyTareHe3 W MOJy4YeHUE MOJUIUIOUJIOB. JIOCTHIKEHMS CEeNeKUUU PACTEHUH,
YKUBOTHBIX U MUKPOOPTaHU3MOB.



buorexHonorust kak oTpacib IpPOU3BOACTBA. ['€HHAas MH)KEHepus. OTambl CO3JaHMS
pexomOunantHor JIHK u Ttpancrennbix opranu3moB. Knerounas wumxenepus. Kierounsie
KyJbTYpbl. MUKPOKJIOHAJIIBHOE pa3MHOKEHHE pacTeHul. KiloHMpoBaHME BBICOKOIPOYKTUBHBIX
CEeNTbCKOXO3SHCTBEHHBIX OPraHU3MOB. OKOJIOTHYECKHME M OITHYecKue mpodmemel. I'MO —
F€HETUYECKU MOIU(ULIMPOBAHHBIE OPTaHU3MBI.

JlemoHCcTpanmu:

[Toprpetsr: H. U. BaBuiios, 1. B. Muuypum, I'. /. Kaprieuenko, M. @. IBaHOB.

Tabmuuber m cxembl: Kapta «LleHTpBI NPOUCXOXICHHUS W MHOT000pasusi KYJIbTYPHBIX
pactenuit», «Ilopoapl 1omMalHuX KUBOTHBIX», «CopTa KyJIbTYpHBIX pacTeHMiD», «OTaanéHHas
rubpuam3arusy, «Paboter akamemumka M. @. HWBanoBay, «llomurmiongusy, «OOBEKTHI
ouorexHonorun», «Kierounele KynbTypbl U KIOHHpoBaHUE», «KOHCTpyHpoBaHHE M NEPEHOC
TE€HOB, XPOMOCOM).

O6opynoBaHue: MYyISDKM IJI0JJOB M KOPHEIUIOAOB JUKHUX (OPM U KYJIbTYPHBIX COPTOB
pactenuit, repoapuii «CelbCKOX035HCTBEHHBIE PACTCHUS.

JlabopaTopHble U NPAKTHYECKHE PAdOThI:

Okckypeusi «OCHOBHBIE METOABI U JIOCTHXKEHUS CEJeKIUU PAcTeHUH M >KMBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIUIO, IJIEMEHHYI0 (epMy, COPTOUCIIBITATENbHBIA Y4acTOK, B TEIJIMYHOE
XO035IIICTBO, 1a00PaTOPUIO arpOYHUBEPCUTETA WIIM HAYYHOTO IIEHTPA)».

11 KJIACC

Tema 1. OBoOLMOHHAS 0MOJIOTHS.

[Ipennochliku BO3HMKHOBEHHUSI 3BOJIIOLMOHHOW TEOPUU. DBOJIIOIMOHHAS TEOpUsS U €€
MeCTO B OMoJIoTHH. BiusiHIE 3BOIIOIIMOHHON TEOPUHU HA Pa3BUTHE OMOJIOTHH M IPYTUX HAYK.

CBHAeTEIbCTBA HBOMIONMU. IlajleOHTONIOTHYECKHE: TOCAEA0BATEIALHOCTE MOSBJICHUS
BHJIOB B MAJICOHTOJIOTHYECKON JIETOMHCH, TepexoHbie GopMbl. bruoreorpadudeckue: cXoIcTBO
U paznuuue GayH U GpIop MaTepuKoB U OCTPOBOB.

DOMOPHOJIOTHYECKUE: CXOJCTBA W Pa3iiuus SMOPHOHOB Pa3HBIX BHUOB IO3BOHOYHBIX.
CpaBHHTEIIBHO-aHATOMUYECKHE: TOMOJIOTHUYHBIC, aHAJOTUYHBIC, PYJMMEHTApHBIC OpraHbl,
aTaBU3MBbl. MOJIEKYIIpPHO-OMOXMMHUYECKHE: CXOJCTBO MEXaHU3MOB HACJICJACTBEHHOCTH U
OCHOBHBIX META0O0JIMYECKUX MTyTEeH Y BCEX OPraHU3MOB.

OposorionHast Teopust Y. [apBuna. [Ipeanochuiku BO3HMKHOBEHUS JIapBUHH3MA.
JIBuKymre Cuibl SBOJNIONMHM BUAOB 10 JlapBuHy (M30BITOYHOE pa3MHOXKEHHE TpU
OTPAaHUYEHHOCTU PECYpCOB, HEONpeNeNéHHas H3MEHYHBOCTh, OOpb0a 3a CyllecTBOBaHUE,
€CTECTBEHHBIN 0TOOD).

Cunrternueckas Teopusi 3Bosonnn (CTI) u €€ 0CHOBHBIE MOJIOKEHUS.

Muxkpososrorus. [lomynsius kak equHuIa BUAa U 9BOJTIOLUH.

JIBuxkymue cuibl ((hakTophl) 3BOJIOLUWK BHIOB B Mpupoje. MyTallmoHHBIN Mpollecc U
KOMOMHATHBHAas M3MEHUMBOCTh. [lomymsiiioHHbIe BONHBI W Japedd reHoB. Mzomsuus u
MUTPALIUSL.

EctectBennslit oTO0Op — HampaBistonuili ¢axtop sBoiaonud. POpPMBI €CTECTBEHHOTO
otOopa.

[Ipucnoco6aeHHOCTh OPraHU3MOB Kak pe3yiabTaT BorouH. [IpruMepsl mpucnocoOneHuit
y opranuzMoB. ApoMop(h03bl U UINO-aIaNTAI[UH.

Bun u BumooOpazoBanme. Kputepuu Buma. OcHOBHbIE (GOpPMBI BHUI000pa30BaAHUS:
reorpaduueckoe, SKOJIOTHIECKOE.
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MakpoaBomtorus. @opMbl 3BOJIIOLUH: (pueTUYecKas, JAWBEPreHTHAs, KOHBEPreHTHAs,
napajuienbHas. HeoOpaTuMoCTh SBOJTIOIIHHL.

[IpoucxoxaeHue  OT  HECHEUMAIM3UPOBAHHBIX  TPEIKOB. [Iporpeccupytomias
cricnuajimu3anus. A,Z[aHTI/IBHaSI paguanus.
JdemoHcTpaumnu:

Hoptpersr: K. Jlunneit, XK. b. Jlamapk, Y. lapsun, B. O. Kosanesckuii, K. M. bap, D.
I'exkensb, @. Mromnep, A. H. CeBep1ios.

Tabmumer w  cxembl: «Pa3BuTHE OpraHmyeckoro Mupa Ha 3emiey», «3apoJIbIin
MMO3BOHOYHBIX JKUBOTHBIX», «Apxeontepukcy, «DopMmbl OOpsOBI 32  CYIIECTBOBAHUECY,
«EcrectBeHHbii  0TOOP», «MHOTOOOpa3ue CcoOpToB pacreHuit», «MHorooOpasue mOpoja
KUBOTHBIX», «[Tomymsirrum, «MyranuoHHas U3MEHYUBOCTDHY, «Apomopdo3sD»,
«Ummoanantanun», «OOmas nereHepamusy, «JIBuxymnme cuibl sBorONUNy», «Kapra-cxema
Mmapuipyra nyremectsus Y. [lapsuna», «bopbba 3a cymiectBoBaHue», «lIpucrnocobieHHOCTh
opranu3moBy, «l eorpaduueckoe BUA000pa3zoBaHue», « IKOJOTHUECKOE BUI000pa30BaAHHUEY.

O6opynoBaHue: KOJUICKIMS HACEKOMBIX C Pa3TUYHBIMHU THIIAMHU OKPACKH, HA0Op IJI0I0B U
ceMsiH, KoJuteKius «[IpuMepsl 3alUTHBIX TPUCTIOCOOICHHUH Y KUBOTHBIX», MOJEIh «OCHOBHBIE
HaIpaBJICHUS YBOJIIONUNY, 00BEMHA MOIENTb «CTpOEHHE TOJIOBHOTO MO3Ta MO3BOHOYHBIX).

buoreorpaduueckas kapra wmupa, Koyuiekmus «DOpMBI COXPAaHHOCTH HCKOIAeMBIX
JKUBOTHBIX W PACTCHHI», Monenb anmmumkaius «llepekpéct xpoMocomy, BIaKHBIE MpenapaThl
«Pa3BuTtHe Hacekomoro», «Pa3BuTue nATYImIKW», MHKpompenapar «Jlpo3oduma» (HOpMa,
MyTaruu (OPMBbI KPUTHEB U OKPACKH TEA).

JlabopaTopHble M IpaKTU4YecKue padoTbi:

JlabopaTtopnas padota Ne 1. «CpaBHEeHHE BHIOB 110 MOP(OJOTUIECKOMY KPUTEPUIOY.

JlaGopatopnast pabota Ne 2. «OmmcaHue TPHUCTOCOOICHHOCTH OpraHm3mMa u €
OTHOCHUTEJILHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHNE U Pa3BUTHE KU3HU HA 3emuie.

JloHayuHble TIPEICTABJICHUS O 3apOXKICHUU XKU3HU. HayuHble THMOTE3bl BOZHUKHOBEHUS
KU3HU Ha 3emsie: aOMOreHe3 M IMaHCIepMus. XUMUYecKas SBOJIONUS. AOHOTEHHBIH CUHTE3
OpraHMYECKHUX  BEIIECTB M3  HEOPraHUYECKUX. OKCIEPUMEHTAIbHOE  IOATBEPXKACHUE
XUMUYECKOH 3BoJiton. HavganpHble 3Tanbl Ononorudeckoi sBomonuu. ['unoreza PHK-mupa.
dopmupoBaHue MEMOpPaHHBIX CTPYKTYP M BO3HHUKHOBEHHME MPOTOKIETKH. [IepBbie KJIETKH U UX
sBoOIHS. POPMUPOBAHNE OCHOBHBIX TPYIII KUBBIX OPraHU3MOB.

PasButne xu3Hum Ha 3emsie 1o dpaMm U nepuomam. Katapxeil. Apxeiickas u
npoTepo3oiickas 3pel. [lameosoiickas spa u e€ mepuoabl: KEMOPUHCKHH, OPIOBHUKCKHM,
CUJIYPUHCKHM, IEBOHCKUI, KAMEHHOYTOJIbHBIN, TIEPMCKUM.

Mes3o3oiickas 3pa u e€ MepuoIbl: TPHACOBBIH, IOPCKUN, METOBOM.

Kaiino3zoiickas spa u e€ nepuo/ipl: ajaeoreHOBbIN, HEOT€HOBBIM, aHTPOTIOT€HOBBIH.

XapakTepucTUKa KiIuMaTa M TreoJiorhdeckux mpoieccoB. OCHOBHBIE 3Tambl ABOJIOLUU
PaCTUTENBFHOTO M KHUBOTHOTO MHpa. Apomopdo3bl y pacTeHUd W KMBOTHBIX. [losiBreHwue,
pacuBeT U BBIMUPAHUE TPYII KUBBIX OPraHU3MOB.

Cucrema OpraHMYeCKOro MHUpa Kak OTpa)keHue 3BOIMOUMU. OCHOBHBIE CUCTEMATHUUYECKHE
TPYIIbl OPraHU3MOB.

OBOJIIOIMSL  YeNIOBEKa. AHTpPOIOJOrusl Kak Hayka. Pa3BuTHe TpencTaBlIeHH O
MPOUCXOXKACHUM YelloBeKa. MeTo1bl n3ydeHus: antpornorenesa. Cxo/AcTBa U pa3inyus 4eIoBeKa
1 KUBOTHBIX. CHCTEMaTHYECKOE MOJIOKEHHUE YETOBEKa.
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JBwxkyme cuibl  (pakTopbl) aHTpomoreHesa. HacnencTBeHHass W3MEHYHMBOCTh U
ecTecTBeHHbIN 0TOOp. OOIIecTBeHHBII 00pa3 )KU3HU, U3TOTOBJIEHUE OPYAUN TPYZa, MBIILICHUE,
peub.

OcHOBHBIE CTaJUM M BETBU HBOJIIOLMU YEJIOBEKA: aBCTPAJIONUTEKH, YUeloBEeK yMembli,
Yenosek mnpsmoxondamui, YenoBek HeaHaepranbckuil, YenoBek pasymubiil. Haxonxu
MCKOTIAeMBIX OCTATKOB, BPEMsI CYIIECTBOBAHHMS, 00JACTh PacHpOCTpaHEHUs,, 00BEM TOJOBHOTO
Mo3ra, 00pa3 )KU3HU, OPYIHSL.

Uenoseueckne packl. OCHOBHBIE OOJIBIIME pachl: €BpONeoUHas (€Bpa3uiickas), HETrpo-
aBcTpajiousiHas  (9PKBaTOpHallbHAasl), MOHTOJIOMAHAs  (a3Marcko-aMepukaHckas). YepTsl
MPUCIIOCOOJICHHOCTH TMPEACTABUTENICH YEJOBEYECKUX pac K YCIOBHSAM CYIIECTBOBAHHSL.
EnunctBo yenoseueckux pac. Kpuruka pacuzma.

JdemoHcTpaumnu:

[Moptpetsr: @. Peau, JI. [1actep, A. U. Onapun, C. Mumnep, I'. FOpwu, Y. JlapBus.

Tabmuubl u cxembl: «Bo3uukHoBeHue CoHEUHON cUCTeMbl», «Pa3BuTHe OpraHmueckoro
Mmupa», «PacturenbHas kietka», <«OKuBoTHas kieTtka», «[IpokapuoTnueckas KieTKay,
«CoBpeMeHHasi CUCTeMa OpPraHu4yeckoro Mupa», «CpaBHEHHE aHATOMUYECKHX YEepT CTPOEHUS
YelloBEeKa M 4YeJOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MaJ€OHTOJOTHYECKHX HaXOJ0K
MPEKOB COBPEMEHHOIO 4YeNOBEeKa», «JlpeBHeimue moam», «J/IpeBHue moan», «llepBbie
COBPEMEHHBIE JIION», «YemoBeueckne pacb».

ObGopynoBanue: wmymspku — «lIpoucxoxkaenne dYemnoBeka» (OFOCTBI  aBCTPAJIONHTEKA,
MUTEKaHTPOIa, HeaHJepTalblla, KPOMAaHbOHIIA), CIACNKU WJIN M300pakeHHs KaMEHHBIX OpYAMid
MEePBOOBITHOTO YeJIOBEeKa (KaMHH-YOTIEPHI, pyOmiia, ckpediia), TEOXpOHOIOTHYECKass TaOnuIla,
KoJuteKusi «@OpMbl COXPAHHOCTH UCKOMIAEMBbIX KHUBOTHBIX U PACTEHUII.

JlabGopaTopHble M IpaKTUYecKue padoThbi:

[Tpaktuueckas padota Ne 1. «/M3ydeHne UCKOMaeMbIX OCTaTKOB PACTEHUN M )KMBOTHBIX B
KOJUTEKIIHSIX).

DKCKypcusi « OBOJIOIUS OPraHUYecKoro Mupa Ha 3emie» (B €CTEeCTBEHHO-HAay4YHBIA HIIN
KpaeBeIUECKHI MY3€eH).

Tema 3. Opranusmbl U OKpY:KaloIasi cpeaa.

DKoJjorusi Kak Hayka. 3ajauyd M pasfesibl  dKOJIOTMH. MeToAbl 3KOJOTHYECKHX
UCCIeI0OBaHUM. DKOJIOTHYECKOe MUPOBO33PEHHUE COBPEMEHHOTO YEIOBEKA.

Cpenpl  oOuTaHusT  OpPraHM3MOB:  BOJHAas,  Ha3eMHO-BO3IyIIHas,  MOYBEHHas,
BHYTPHUOPTraHU3MEHHASI.

DOkonorudeckue ¢akropbl. Knaccuduxamus skonorunueckux (akTopoB: aOMOTHUYECKUE,
OuoTHYeCcKUe U aHTpororeHHsie. JlelicTBre sK0I0rndecknx (PakKTOpOB Ha OPTaHU3MBI.

AbGuotuueckue  (GakTOphpl:  CBET, TEMIIepaTypa, BIAXKHOCTb.  DOTONEPUOTU3M.
[IpucnocobaeHnss OpraHu3MoB K JeHCTBUIO abnoTHUeCKUX (GaKkTOpoB. buonoruueckue puTMel.

buotnueckne daktoppl. Buasl OMOTHYECKMX  B3aUMOJEHCTBUN:  KOHKYPEHLHS,
XMUIHUYECTBO, CUMOMO3 1 ero ¢opmbel. [lapazutusm, koomeparus, MyTyain3M, KOMMEHCAIU3M
(KBapTHpaHCTBO, HaXJIeOHWYECTBO). AMEHCAM3M, HEUTpanu3M. 3HaueHHe OUOTHUYECKHX
B3aMMO/ICHCTBUII 715 CYIIECTBOBAHUS OPTaHU3MOB B MPUPOIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XAPAKTEPUCTUKU monyasiuud. OCHOBHBIE MOKa3aTeau MOMYJISLUN:
YUCJIEHHOCTb, IUIOTHOCTh, POKJAEMOCTb, CMEPTHOCTb, NPHUPOCT, Murpanus. JnHamuka
YUCJIEHHOCTH MOMYJISALNUU U €€ PETyIIsIIusl.

JdemoHcTpaumnu:

[Moptpetsr: A. I'ym6onpar, K. @. Pynbe, D. ['ekkensb.
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Tabmuuer u cxemsl: kaprta «lIpupoaasie 30HbI 3emian», «Cpeasl OOUTaHUS OPTaHU3MOBY,
«Doronepuogusm», «llomymsmum», «3aKOHOMEPHOCTH pOCTa YHUCICHHOCTH MOIMYJISIUH
uHpy30puu-TyPenbkny», «lIuiessie menmy.

JlaGopaTopHble U NPpaKTHYeCKHe PadOThI:

Jlaboparopuas padora Ne 3. «Mopdomnorudeckne 0cOOCHHOCTH PACTCHHIA U3 PAa3HBIX MECT
oOuTaHUY.

JIaGopatopHnas pabota Ne 4. «BnusiHue cBeTa Ha POCT M Pa3BUTHE YEPEHKOB KOJICYCay.

[Tpaktugeckas padora Ne 2. «[1oaC4€T TUIOTHOCTH MOMYJISIIUKA Pa3HBIX BUIOB PACTECHHIT».

Tema 4. Coo01ecTBa U IKOJIOTHYECKHE CUCTEMBI.

CoobmecTBo  opraHuzmMoB  —  OuomneHo3.  CTpykrypbl  OHOILIEHO3a:  BHJOBAas,
MIPOCTpPaHCTBEHHAs, Tpoduueckas (rnuuienas). Bunpi-nomunanTsl. CBs31 B OMOLIEHO3E.

Dkojoruyeckue cucreMmbl (3kocuctemsbl). I[lonstTue 006 skocucreMe M OHOTEOIEHO3E.
OyHKIIMOHANBHBIE KOMIIOHEHTBI JKOCHUCTEMBI: MPOAYIEHTBHI, KOHCYMEHTBHI, PEIylEHTHI.
KpyroBopoT BemiecTB M MOTOK 3HEPrUM B 3KocucTeMe. Tpoduueckue (MUILEBHIE) YPOBHU
skocucteMbl. IlumeBbie nenu u cetu. OCHOBHBIE IOKa3aTelNM 3KOCUCTEMBI: OHoOMacca,
MPOJIYKIHMS. DKOJIOTUYECKHE MHUpaMUAbl: MPOAYKIMH, YHUCIEHHOCTH, Ouomaccel. (CBoicTBa
9KOCHCTEM: YCTOMYMBOCTb, caMoperynsauus, pazsutue. Cykueccus.

[IpuponHble SKOCHCTEMBI. ODKOCHCTEMBI 03€p M peK. OKOCHCTEMa XBOWHOTO WU
LIUPOKOJIMCTBEHHOTO Jieca.

AHTpPOIIOTEHHBIE SKOCUCTEMBbI. ATPO3KOCUCTEMBI. YpOo3KocucTeMbl. buosornyeckoe u
XO03s5IIICTBEHHOE 3HaYEHHE arpo3KOCUCTEM U YPOOIKOCHCTEM.

buopazHoobOpaszue kak (HakTop ycTOWYMBOCTH 3KocucTeM. COXpaHEHHE OHOJIOTHYECKOTO
pazHooOpa3us Ha 3emiie.

VYuenue B. U. Bepuanackoro o 6mocdepe. I'panuiibl, coctaB U CTpyKTypa OHOCHEPHI.
Kupoe BemectBo u ero (yakuun. OcoOeHHOCTH OMocdepbl Kak TIOOATBHOW 3KOCHCTEMBI.
Jlunamuueckoe paBHOBecHe U oOpaTHas CBsI3b B OMocdepe.

KpyroBopoTsl BeliecTB W OMOT€OXMMHMUYECKHE LMKIIBI 3JIEMEHTOB (Yriepoja, a3oTa).
3oHanbHOCTH OHMochepsl. OCHOBHBIE OMOMBI CYIIIH.

UYenoseuecTBo B Onochepe 3emin. AHTpONOTeHHbIE U3MeHEeHUs B Onocdepe. [ modanbHbIe
9KOJIOTUYECKUE TPOOIEMBI.

CocyiecTBoBaHue MpUPObl U yenoBeuecTBa. CoxpaHeHne Onopa3Ho00pa3usl Kak OCHOBA
ycroitunBoctu 6uocdepsl. OcHOBaA pallMOHAIBHOIO YIPABICHUS MPUPOJHBIMU PECYpcaMu U UX
ucnojib3oBaHue. JlocTkeHus GMOJI0rMY U OXpaHa IPUPOIbI.

JdeMmoHcTpanum:

[Toptpetsrl: A. JIxk. Tencnu, B. H. Cykaués, B. U. Bepnaackuii.

Tabnuuel u cxemsl: «Ilumebie nenu», «buoneHos: coctaB U CTpykrypay, «lIpupoansie
coobuiectBa», «llemn mnuraHus», «OKojoruyeckas nupamuiaa», «buochepa u uenoBex»,
«JKocuCTeMa IIUPOKOJUCTBEHHOTO Jieca», «DKocucTeMa XBOMHOro jeca», «buouenos
BOJ0EMa», «ArpoleHo3», «lIpuMepHble AaHTPONOreHHblE BO3ACHCTBUS Ha TMPUPOIY»,
«BaxkHelme MCTOYHMKM 3arps3HEHUs BO3/yXa M TIPYHTOBBIX BOa», «llouBa — BakHeMIas
cocrasisonas ouocheps», «PakTopsl Aerpagannu no4sy, «I[lapHukoBeli a3pdexT», «DakTopbl
pazmoaKTUBHOTO 3arpsi3HeHus Onocdepsl», «O0mas cTpykTypa ouocheps», «Pacnpoctpanenue
KHU3HU B Onocdepe», «O30HOBBIN 3KkpaH Onochepsl», «KpyroBopoT yriepoga B O6uocdepey,
«KpyroBopoT a3ota B mpupoae».

Ob6opynoBanue: MO/IeJTb-aNTTHKAIHS «TunuyHbie OUOLIEHO3BI», repbapmii
«PacturenbHble  coolmiecTBa»,  Kosulekuuu — «buonenos3y», «Bpeaurenn — BaKHEHIIHMX
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CENTbCKOXO3SUCTBEHHBIX  KYJABTYp», TepOapuM M KOJUIGKIMM PACTEHHH M  >KUBOTHBIX,
IIPUHAJUIeKAIME K Pa3HBIM HKOJIOTMYECKUM I'pymIaM oaHoro Buaa, Kpacnas kaura Pocculickoi
denepanyu, n300paKeHHsI OXPaHIEMbIX BUIOB PACTEHUH W KUBOTHBIX.
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IINIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUSA ITPOI'PAMMBI 11O
BHUOJIOI'M HA BA3OBOM YPOBHE CPEJTHEI'O OBIIEI'O
OBPA3OBAHUA

Cornacho ®I'OC COO, ycraHaBauBarTCid TpeOOBaHUA K pe3ylibTaTaM OCBOEHHUS
00y4aromuMuCs MPOrpaMM CpeHero oo0mero o0pa3oBaHus: JIMYHOCTHBIM, METAIIPEIMETHBIM U
IMPECAMCTHBIM.

JIMYHOCTHBIE PE3YJIBTATbBI

B cTpykType JIMYHOCTHBIX pPe3yabTaTOB OCBOCHHS IpeaMera «BHONOrus» BBIICICHBI
CIIENYIONIME  COCTaBIIAIONIME: OCO3HAHHWE OOYYAIOIUMHCS  POCCHHCKOW  TpaKIaHCKOU
UJCHTUYHOCTH — TOTOBHOCTH K CAaMOPa3BUTHUIO, CAMOCTOSTEILHOCTH W CaMOOIPECIICHUIO,
HAJIMYME MOTHUBAIMU K OOy4YeHHWIO OWOJIOTHH, IIeJICHAMPABICHHOE pa3BUTHE BHYTPEHHUX
YOKICHUI JTMYHOCTH HA OCHOBE KITFOUYCBBIX IEHHOCTEH M MCTOPHYCCKUX TPAJIUIANA Pa3BUTHS
OMOJIOTMYECKOTO 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTH OOYYalOIIUXCS PYKOBOJICTBOBATHCS B
CBOCH  JICATCIILHOCTH  I[CHHOCTHO-CMBICIIOBBIMH ~ yYCTAaHOBKAMH, TPUCYIIUMHU  CHCTEME
OMOJIOTUUECKOTO O00pa30BaHMs, HaJWYHE OKOJIOTHYECKOTO TIPABOCO3HAHMS, CIIOCOOHOCTH
CTaBUTH IEJTH ¥ CTPOUTH KU3HECHHBIC TUTAHBI.

JIMIHOCTHBIE PE3yJIbTaThl OCBOCHHS TpeaMmeTa «BbHOJOTusS» JNOCTHraloTCs B CIWHCTBE
y4eOHOM U BOCHHUTATENbHOU AEATEIHLHOCTH B COOTBETCTBHH C TPAJUIIMOHHBIMU POCCUHUCKUMU
COLIMOKYJIbTYPHBIMH, UCTOPUUYECKUMHU U JTyXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMH, IPUHATHIMHU B
oOuiecTBe MpaBUJIaMH MW HOPMaMH MOBEAEHUS U CIIOCOOCTBYIOT MpOIECCaM CaMOIO3HAHUS,
CaMOBOCIIUTAaHUS U CaMOPAa3BUTHS, Pa3BUTHS BHYTPEHHEW MO3UIMHM JIMYHOCTH, MATPUOTU3MA,
YBOXEHHsI K 3aKOHY M TNPABOMOPSAKY, YEIOBEKY Tpyla M CTaplieMy MOKOJIEHHIO, B3aUMHOTO
yBaKeHHs, OEpEeKHOT0  OTHOIIEHHS K  KyJAbTypHOMY  HACIEOUI0 U TpaJulUsM
MHOTOHAIIMOHAJILHOTO Hapoja Poccuiickoit denepanuu, MpUupojie U OKPYKarolen cpeie.

JIM4HOCTHBIE Pe3yNIbTaThl OCBOCHUS yueOHOTro npenmMera «buoaorus» MOMKHBI OTpaKkaTh
TOTOBHOCTh U CIOCOOHOCTH OOy4aroHIMXcsi pyKOBOACTBOBATHCA C(POPMHUPOBAHHOW BHYTPEHHEH
MO3UIMEH JIMYHOCTH, CHUCTEMOW IICHHOCTHBIX OpPHUEHTAllMii, MO3UTUBHBIX BHYTPEHHUX
yOeXKIeHUI, COOTBETCTBYIOIIMX TPAJAULMOHHBIM ILIEHHOCTSIM  POCCHIICKOro  OOIIecTBa,
paciiupeHe >KU3HEHHOTO OIbITa W OMbITA JESITENFHOCTH B IPOIIECCE pean3alliid OCHOBHBIX
HaIpaBJICHUH BOCIIUTATEIbHOMN IEATEIHHOCTH, B TOM YHCJIE B YACTH:

1) rpakIaHCKOro BOCIIUTAHMS:

chOpPMUPOBAHHOCTh ~TPAKIAHCKOM MO3UIMH  OOydarolerocs Kak aKTUBHOIO U
OTBETCTBEHHOTO 4JIEHA POCCHICKOTO OOIIECTBA;

OCO3HAHHME CBOUX KOHCTUTYIIMOHHBIX IIpaB U OOS3aHHOCTEH, YyBaXEHHWE 3aKOHA H
MIPaBOTIOPSIIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOH IEATEIHHOCTHU MPHU CO3/IaHUHU YUYEOHBIX MPOEKTOB,
pelieHny y4eOHbIX U MO03HABATENbHBIX 33/1a4, BHIIOJTHEHHH OUOJIOTHYECKIX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPENENATh COOCTBEHHYIO TMO3HMIMIO 10 OTHONICHHI0 K SBJICHUSIM
COBPEMEHHOM KU3HU U OOBIICHITH €€;

YMEHHE y4YUTBIBATh B CBOUX JCUCTBHUSIX HEOOXOJAUMOCTh  KOHCTPYKTUBHOTO
B3aUMO/ICHCTBUS JIIOJIEH ¢ pa3HBIMH yOEXKICHUSIMHU, KyIbTYPHBIMH LIEHHOCTSMH U COIMATHHBIM
MOJIOKEHHUEM;
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TFOTOBHOCTb K COTPYIHHUYECTBY B IIPOLECCE COBMECTHOTO BBINOJIHEHUS YUYEOHBIX,
MO3HABATENBHBIX M HCCIEAOBATENIbCKUX 3a/lad, YBAXXUTEIBLHOTO OTHOIICHHS K MHEHHIO
OTIIIOHEHTOB MPH 0OCYKICHHH CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOTO COJICPIKAHMS;

TOTOBHOCTb K T'YMaHUTapPHOM U BOJOHTEPCKOMN JIEATEIIbHOCTH;

2) NaTPpMOTHYECKOT0 BOCIIUTAHMS:

c(OPMHUPOBAHHOCTH POCCHICKON IPAXKTAHCKOW UICHTUYHOCTH, TAaTPUOTH3MA, YBAKCHHUS K
CBOEMY HApoJy, 4yBCTBa OTBETCTBEHHOCTH Iiepes] PoauHON, TOpAoCTH 3a CBOW Kpai, CBOIO
Ponuny, cBOM f3bIK U KyJIbTYpY, IPOILLIOE U HACTOSIIIEE MHOTOHAIIMOHAJILHOTO Hapoa Poccuu;

LIEHHOCTHOE OTHOIIEHHE K TMPUPOJHOMY HACICAUI0 MW TaMATHUKAM TPUPOJIBI,
noctuxeHusiM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPY/E;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCUUCKUX YUYEHBIX B CTAaHOBJIEHME M pa3BUTHE
OMOJIOTUH, IOHUMAHUSI 3HAYCHUST OMOJIOTUU B TIO3HAHUH 3aKOHOB MPHUPOJIbI, B )KHU3HU YEJIOBEKA U
COBPEMEHHOT0 00111eCTBA;

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

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAaHME JYXOBHBIX IIEHHOCTEN POCCUIICKOTO HApO/1a;

c(OpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ITUUECKOTO TIOBE/ICHUS;

CrOCOOHOCTh OIIEHUBATh CUTYAIMIO M MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUECHTUPYICH
Ha MOPaJIbHO-HPaBCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIaJla B IOCTPOECHUE YCTOMUMBOTO OYAyILIEro;

OTBETCTBEHHOE OTHOIIEHHME K CBOMM pOJMTENSM, CO3JAHUI0 CEMbUM Ha OCHOBE
OCO3HAHHOTO MPUHATUSA LIEHHOCTEW CEMEHHOMN KU3HHU B COOTBETCTBUHU C TPAJULUAMH HApOJOB
Poccnu;

4) 3cTeTHYeCKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOUIIEHHE K MUPY, BKJIIOYAs 3CTETUKY ObITa, HAYYHOTO M TEXHHUYECKOIO
TBOPUYECTBA, CIIOPTA, TPyAa, OOLUIECTBEHHBIX OTHOIICHH;

IMOHMMAHHE SMOLMOHAIBHOTO BO3ACHCTBUS KUBOM IPUPOBI U €€ EHHOCTH;

FOTOBHOCTh K CaMOBBIP@KEHHUIO B Pa3HbIX BUJAX HMCKYCCTBA, CTPEMJIEHHE IPOSIBIATH
KauecTBa TBOPUYECKON JIMYHOCTH;

5) ¢usuyeckoro BocnuTaHus, (OPMHUPOBAHUA  KYJIbTYPbl 310POBbS M
IMOLMOHAJIBHOIO 0JIArONOJIyYHsi:

MOHMMAaHKE U peanu3alus 3J0pOBOro U 0e30macHoro odpasa KM3HH (30pOBOE MUTAHHE,
coOroieHre TUTMEeHHYECKUX MPaBWII M HOPM, COAaHCHUPOBAHHBIM PEXUM 3aHITUNA M OTIbIXA,
perynspHas ¢u3nyeckas aKTHBHOCTb), OEpPEeKHOT0, OTBETCTBEHHOIO M KOMIIETEHTHOIO
OTHONICHUS K COOCTBEHHOMY (DU3HUECKOMY U NICUXUYECKOMY 3/I0POBBIO;

MOHMMAaHHE [EHHOCTH TMpPaBWJI HWHAMBUAYAJbHOTO M KOJUJICKTUBHOTO 0O€30MacHOro
MOBEJICHUS B CUTYaIUAX, YIPOKAIOIINX 3I0POBbIO U KU3HU JIIOJIEH;

OCO3HAHHE TOCIEACTBHA M HEMPHUATHS BPEIHBIX MPUBBIYEK (YHOTPEOIEHUS aIKOTOI,
HApPKOTHKOB, KYPEHHs);

6) TPy10BOr0 BOCIIUTAHUA:

TOTOBHOCTb K TPYAY, OCO3HAHKE IIEHHOCTH MacTepCTBa, TPYAOTIO0HE;

TOTOBHOCTH K aKTUBHOM JEATEIBHOCTH TEXHOJIOTMUECKOW M COLMAIbHOM HAPABJIEHHOCTH,
CIIOCOOHOCTh ~ WMHUIIMUPOBATh, IUIAHUPOBATH W CAMOCTOSITENIBHO  BBIMIOJHATH — TaKyHo
NEeSTENbHOCTb;
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MHTEpEC K Pa3iM4HbIM cdepaMm MpodecCHOHANBHON NesSTETbHOCTH, YMEHHUE COBEPIIATh
OCO3HAHHBIN BEIOOp Oymymiei mpodeccuu u peann30BbIBaTh COOCTBEHHBIC KU3HESHHBIC TITAHBI;

TOTOBHOCTh M CHOCOOHOCTH K 0Opa30BaHUIO M CaMOOOpPa30BAaHHUIO HAa MPOTSHKEHUH BCEi
KU3HU;

7) 3KOJIOTHYECKOT0 BOCTIUTAHHUSI:

9KOJIOTMYECKHU 11€1€c000pa3HOe OTHOIIEHNUE K IPUPOJIE KaK UCTOYHUKY KU3HU Ha 3eMIle,
OCHOBE €€ CYyIIIECTBOBaHUS,

MOBBIIICHUE YPOBHS AKOJOTMYECKOW KYIbTYpBI: MPUOOpPETEHHE OIbITa IUIAHWPOBAHUS
IIOCTYIIKOB U OLIEHKH UX BO3MOXHBIX MOCJEICTBUMN JJIsl OKPY)KAtOIIEeN Cpeibl;

OCO3HAHKE IJI00aJIbHOI0 XapakTepa SKOJIOrHUYECKUX MPOOJIeM U MyTeH UX pelIeHMUS;

CIIOCOOHOCTh MCNOJIb30BaTh MPUOOpPETaeMble MPU U3y4YEHUU OMOJIOTHH 3HAHUS U YMEHUS
IIpU pElIeHnH NpoOJIeM, CBSI3aHHBIX C PAllMOHAIBHBIM IMPUPOJOIOJIB30BAHUEM (COOIIIO/IEeHUE
MpaBWJI NOBEJAEHUS B NPUPOJE, HANPABIEHHBIX HAa COXpaHEHUE PAaBHOBECUS B JKOCHUCTEMaX,
OXpaHy BUJOB, IKOCHCTEM, OUochepbl);

aKTUBHOE HENpUATHE JIEHCTBUM, NMPUHOCSIIMX BpEI OKpYXKaloLlell MpUpOAHON cpele,
yYMEHHE MPOTHO3UPOBATH HEOJIArONPUSATHBIE SKOJIOTMUYECKHE MOCIEACTBUS MpPEeIIpPUHUMAEMBbIX
JNEUCTBUN U MPEAOTBPAIATh UX;

HaJIM4Yue Pa3BUTOrO HKOJOTMYECKOTO MBIIUICHUS, 3KOJOTHYECKOW KyJIbTYphl, OIBITA
NEeSITEIbHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHHsS pPYKOBOACTBOBATHCA WMH B
M03HABATEIbHONW, KOMMYHUKATHBHOW M COLIMAJIbHOM MpAaKTUKE, TOTOBHOCTH K YYacTHIO B
MPaKTUYECKON JeSITENbHOCTH HKOJIOTUYECKOM HAIIPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOI0 TO3HAHUS:

cOpPMUPOBAHHOCT MHUPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHUsT HayKM M OOIIECTBEHHOM TMpPaKTUKH, OCHOBAHHOIO Ha JHallore KYJbTYp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MUDE;

COBEPIICHCTBOBAHUE A3BIKOBOM M UNTATENLCKON KyJIbTYpPhl KaK CPEICTBA B3aUMOICHCTBUS
MEXY JIFOJIbMU U TIO3HAHMSI MUPA;

MOHUMaHHe crenupuku OUOJIOTUM KaK HayKd, OCO3HaHUSA €€ poju B (OpMUPOBAHUU
paIMOHAILHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU IIEIOCTHOTO MPEACTaBICHUS 00 OKpYKaroIeM
MHpEe KaK O €IWHCTBE TMPUPOJIbI, 4YeIOBEKa M OO0IIecTBa, B MO3HAHUM IPUPOJIHBIX
3aKOHOMEPHOCTEH U pellieHrnu IpobiieM COXpaHeHUs! IPUPOTHOTO PAaBHOBECHS;

yOeXAEHHOCTh B 3HAYUMOCTU OUOJIOTHU JJIi COBPEMEHHOW IHUBIJIM3AIMU: OOeCrieueHus
HOBOT'O YPOBHSI Pa3BUTHUSl MEAUIIMHBI, CO3JaHHE MEPCIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
pelarh pecypcHbie MpoOaeMbl Pa3BUTHS YETIOBEUECTBA, MIOMCKA MyTel BBIXOJA U3 III00ATbHBIX
9KOJIOTHYECKUX MPOoOsieM U o0ecrieueHus nepexoia K yCTOHYMBOMY Pa3BUTHUIO, PAIIUOHATHLHOMY
WCIOJI30BAHUIO PUPOIHBIX PECYPCOB U (POPMUPOBAHHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTH B MOJyYEHUH OMOJOTHYECKMX 3HAHUU B IIEJISX MOBBIIMICHUS OO0IIeH
KYJIBTYPbI, €CT€CTBEHHO-HAy4YHOW TIpPaMOTHOCTH, KaK COCTaBHOMW 4YacTu (GYHKIHOHATHHON
IPaMOTHOCTH 00ydaromuxcs, GopMupyeMoi pu U3y4yeHUH OMOJIOTHH;

[IOHMMAaHHUE CYIIHOCTH METOAOB IIO3HAHUS, MCIOJb3yEMBIX B €CTECTBEHHBIX HayKax,
CMOCOOHOCTH HCMOJIb30BaTh IMOJydaeMble 3HAHMs JJIs aHanu3a M OObSICHEHHs SBJICHUMN
OKpYXKAIOIIEro MHpa M MPOMCXOJIUX B HEM HM3MEHEHUH, yMEHHE JenaTh O0OOCHOBAaHHbBIE
3aKIIIOYEHUST Ha OCHOBE HAy4HbIX (DAaKTOB M MMEIOIIMXCS JAaHHBIX C IeNBI0 MOJYy4eHHs
JOCTOBEPHBIX BBIBOJIOB;

CMOCOOHOCTh CaMOCTOSITENILHO HCMOJIb30BaTh OWOJIOTUYECKUE 3HAHMS JUISL peIIeHUs
po0JieM B pealIbHBIX )KU3HEHHBIX CUTYaIIUX;
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OCO3HAHME IICHHOCTH HAyYHOU JEATENIbHOCTH, TOTOBHOCTb OCYIIECTBIATH NMPOEKTHYIO U
HCCIIEA0BATENBCKYIO NE€ATEIbHOCTh HHAUBUAYAIbHO U B IPYILIIE;

TOTOBHOCTb M CIIOCOOHOCTh K HEIPEPhIBHOMY OOpa30BaHUIO M CaMOOOPa30BaHMIO, K
AKTUBHOMY IIOJYUYCHHUIO HOBBIX 3HAaHUA 1O OHOJIOTMM B COOTBETCTBHHU C >KHU3HEHHBIMU
MOTPEOHOCTSMHU.

METAINIPEAMETHBIE PE3YJIbTATHI

MeranpeaMmeTHble pe3ysibTaThl OCBOCHUS y4eOHOro mpeamera «buoJIOTHs» BKIIIOYAIOT:
3HaUMMbIe JUIST  (DOPMHUPOBAHMSI MHUPOBO33PEHUS  OOYYAIONIUXCS  MEXIUCIUTIIMHAPHBIC
(MexTpeMeTHbIe) OOIeHay YHbIE TTOHSATHS, OTPAKAIONINE 1IEJIOCTHOCTh HAYYHOU KapTUHBI MUpPa
U creruuKy METOJIOB TIO3HAHUS, HCTIOJIb3YEeMbIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, SHEPTHUS,
SIBJIICHUE, MPOLECC, CUCTEMa, Hay4dHbIM (akT, MPUHIMI, TUIOTE3d, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHUsl, UCCIIeJOBaHUE, HAOIIOJCHUE, U3MEpPEHUE, SKCIEPUMEHT M JPYTuX), YHUBEpCaIbHbIE
yueOHble JIeHcTBUS (TO3HABAaTEIbHbIE, KOMMYHUKATHUBHBIE, PETYISATUBHBIE), 00eCIeUnBarOIIe
dhopmupoBanre (PyHKIIMOHATLHONW TPAMOTHOCTH W COLMAIBHON KOMIIETCHITUH OOYJaroIIuxcs,
CIIOCOOHOCTh oOyuaromuxcs HCII0JIb30BaTh OCBOEHHBIE MEXIUCHUIIIMHAPHBIE,
MHPOBO33PEHYECKUE 3HAHUS M YHHBEpcajbHble y4deOHbIE AECWCTBUS B IO3HABATEIbHON U
COLIMAIBHON MTPAKTHKE.

MertanpeameTHble pe3yabTaThl OCBOEHHUS IMPOrPaMMBbI CPEIHEro oOIiero oOpa3oBaHUs
JOJIKHBI OTPAXKATh:

OBiageHHe YHMBePCAJIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH e CTBUSIMU:

1) 6a3oBbIe JIOTHYECKHE ICHCTBHUS:

CaMOCTOSITENIbHO (POpMYNIHpOBaTh M aKTyaJU3UpOBaTh MpoOJIeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

HCIOJIb30BAaTh TMPU OCBOCHUM 3HAHUW TPUEMBI JIOTUYECKOTO MBINIICHUS (aHalu3a,
CUHTE3a, CpaBHEHMS, KiaccU(pUKaIMu, OOOOIIECHUs), PACKpPhIBATh CMBICT OHOJIOTHYECKUX
MOHATHH (BBIAEATH UX XapaKTepHbIe MPU3HAKH, YCTAHABIUBATH CBS3U C IPYTUMU MOHITHIMH);

OTIPEeNIATh LEJIN JeATeIbHOCTH, 3a7aBas HapaMeTpbl U KPUTEPUHU HX JIOCTHXKCHHUS,
COOTHOCHUTH Pe3yJIbTaThl ACATEILHOCTHU C MOCTABICHHBIMU IIEJISIMU;

HCIO0JIb30BaTh OHOJIOTHMYECKUE MOHATHS JUIsi OObscHEHUs (aKTOB M SIBICHUN >KUBOU
MIPUPOJIBI;

CTpPOUTH JIOTUYECKUE PACCYXKICHHUS (MHIYKTUBHBIC, MACIYKTHBHbIC, IO aHAJOTHH),
BBISIBIISITh 3aKOHOMEPHOCTU M MPOTUBOPEUYHS B PACCMATPUBAEMBIX SIBICHUSAX, (POPMYIHPOBATH
BBIBOJIbI M 3aKJTFOUCHUS;

MIPUMEHAITh CXEeMHO-MOJIEJIbHBIE CPEJCTBA JJIS MPEACTABICHUS CYIIECTBEHHBIX CBS3CH U
OTHOIICHUI B M3y4aeMbIX OMOJIOTMYECKMX OOBEKTaX, a TakKe MPOTUBOPEUYUI Pa3HOro poja,
BBISIBIICHHBIX B PA3TUYHBIX HH(DOPMAIIMOHHBIX HCTOUHUKAX;

paspabaThIBaTh IJIaH PELISHUS MPOOIEMbI ¢ YIETOM aHaIN3a UMEIOIUXCS MaTepUaIbHBIX
1 HEMaTepUaIbHBIX PECYPCOB;

BHOCUTh KOPPEKTUBHI B JIEATEIBHOCTh, OLIEHUBATh COOTBETCTBHE PE3yAbTAaTOB IENSIM,
OIICHUBATh PUCKU MOCIEICTBUN ACITETbHOCTH;

KOOPJIMHUPOBATh M BBINOJHATH PAOOTy B YCIOBHSIX pPEaTbHOTO, BHUPTYaIbHOTO U
KOMOWHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIILJICHUE MPU PEIICHUH KU3HEHHBIX MPOOIeM.
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2) 6a30BbIe HCCIIEN0BATEIbCKUE IeHCTBHS:

BIIQJICTh HABBIKAMH Y4eOHO-HUCCIIEIOBATEIBCKOW M MPOSKTHOW JCSITENbHOCTH, HABBIKAMH
paspernieHus mpoosieM, CocoOHOCTBIO U TOTOBHOCTHIO K CaMOCTOSATEILHOMY MOUCKY METOJOB
pEIICHUS MPAKTUICCKHX 3371249, TPUMEHEHUIO Pa3IMYHBIX METOJIOB MO3HAHUS;

WCIIOJIb30BAaTh PA3JIMYHbIC BUABI JEATCILHOCTH II0 IIOJIYYEHUIO HOBOTO 3HAHUS, €ro
WHTEPIIPETAINH, MTPEOOPA30BAHUIO M TMPUMEHEHUIO B YUEOHBIX CHTYAIHsX, B TOM YHCJE TPU
CO3JaHUH YIEOHBIX U COIMABHBIX TIPOCKTOB;

(dhopMHpOBATh HAYYHBINA THI MBIILIICHUS, BIAJCTh HAYYHOH TEPMUHOJIOTHUEH, KITFOYCBBIMU
MOHATHSAMH ¥ METOJIaMU;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIC 3a/Ja4M B 00pPA30BATCIIBHOUN IEATCIHHOCTH U
KU3HEHHBIX CHTYAIHIX;

BBISIBIISITh  TIPUYUHHO-CJIC/ICTBEHHBIC CBS3UM M aKTyaJIM3UPOBATh 3a7ady, BBIIBUTATH
TUNOTe3y €€ pENICHHs, HaxXOIUTh AapTyMEHTHI JUISl JIOKA3aTelhCTBA CBOWX YTBEPXKICHHIA,
3aJIaBaTh MapaMeTPhl U KPUTCPUH PEIICHHUS,

aQHAIM3WPOBATh TIOJYYCHHBIE B XOJC pENICHHUS 3aJa4dl  pPe3yJIbTaThl, KPUTUYCCKU
OIICHUBATH UX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIOBHSIX;

JaBaTh OIEHKY HOBBIM CHUTYAIIHMsIM, OIIECHUBATH MIPHOOPETEHHBIN OTIBIT;

OCYIIECTBIISITH II€JICHANIPABIICHHBIN IMOWCK IEPEHOCa CPEICTB W CIIOCOOOB ICWCTBUS B
npohecCHOHANTBHYIO CPENY;

YMETh TIEPEHOCUTh 3HAaHUS B  [I03HABATEIBHYID W  MPAKTHYCCKyH0  oOiacth
KU3HEICSITCILHOCTH;

YMETh MHTETPUPOBATh 3HAHUS M3 Pa3HBIX MPEIMETHBIX 00JIaCTei;

BBIJIBUTaTh HOBBIC HJICH, MpeIaraTbh OPUTHHAIBHBIC TOIXOIBI W PEUICHUS, CTaBUTh
poOJIEMBI ¥ 3a]1a9H, IOTYCKAIOIINE aTbTCPHATUBHBIC PEIICHHUS.

3) pabora ¢ undopmanmeii:

OPHEHTHPOBATHCS B PA3IMYHBIX MCTOYHUKAX HMH(DOpManuu (TEKCTe ydeOHOTO mocoows,
HAYYHO-TIOMYJISIPHOM JIUTEpaType, OMOJIOTHYECKUX CIOBAPSX U CIPABOYHUKAX, KOMIIBIOTEPHBIX
0azax JHaHHBIX, B VHTepHeTE), aHAIM3UPOBaTh WHPOPMALHUIO PA3IUYHBIX BHIOB U (opM
MPEICTaBICHUS, KPDUTUYECKU OLICHUBATH € JIOCTOBEPHOCTh M HEIIPOTUBOPEYHBOCTD;

(dbopMynHpoOBaTh 3ampochl U TNPUMEHATH pPa3IUUHBIE METOIbl TPU TIOUCKE U OTOOpE
ouosornyeckoit nHpopMaIuu, HeOOX0IMMOH JIJIsl BRITIOJTHEHUST YYeOHBIX 3a/1a4;

pUOOpETaTh OMBIT HCIOJB30BAaHUS WH(POPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHIA,
COBEPILIEHCTBOBATh KYJIbTYPY aKTUBHOTO MCIOJIb30BAHUS PA3JIMUHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITEJILHO BBIOMPATh ONTUMAIBHYI (OPMY TIPEACTABICHUS OUOJIOTUYECKON
uHpopmanuu (cxemsl, rpaduKy, TuarpaMmbl, TaOIHUIIbI, PUCYHKH U IPYTOE);

WCIIOJIb30BaTh HAy4YHBINH SI3bIK B KAuyeCTBE CpPEACTBAa IMPU pPadoTe ¢ OHOJIOTHMYECKON
uHpOpMaIMeH: TPUMEHITh XUMHUYECKUE, (U3MUECKHE M MAaTEMaTHYCCKHE 3HAKH W CHUMBOJIBI,
dopmynbl, abOpeBHATYypy, HOMEHKJIATYPY, HCIOJIb30BaTh M TpeoOpa3oBbIBaTh 3HAKOBO-
CUMBOJIMYECKUE CPEACTBA HATIISITHOCTH;

BIIJIETh HAaBBIKAMU DACIIO3HABAHUA U 3alIUTHl  MHPOpPMAIMH, HWH(OOPMAIMOHHON
0€30MacHOCTH JTUYHOCTH.

OBiageHHne YHMBEPCAJIbHBIMH KOMMYHHUKATUBHBIMH 1€ CTBUSIMU:

1) o6enmue:

OCYIIIECTBIISITh KOMMYHUKAIIMKA BO BCEX cepax >KM3HU, aKTUBHO Y4acCTBOBATh B JHAJIOTE
WM TUCKYCCHUU TIO CYHIECTBY OOCYKIaeMoil TeMbl (YMEHHUE 3a/1aBaTh BOIPOCHI, BHICKA3bIBAThH
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CYXJEHHUS OTHOCHUTEJIBHO BBINOJHEHMsI NpeularaéMod 3aJayd, Y4YUTHIBaTh MHTEPECHl MU
COTJIaCOBAHHOCTD MO3ULUI APYIMX YYACTHUKOB JAUAJIOTa WIN JUCKYCCHUH);

pacrio3HaBaTh HeBepOaJbHBIE CpEACTBA OOIIEHHS, TMOHUMATh 3HAYEHHE COLMATBHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHUS! KOH(PIUKTHBIX CUTYAIHi, YMETh CMSATYaTh KOH(DIUKTHI U
BECTHU IIEPETOBOPHI;

BJIAJIETh PA3JIMYHBIMH CIOCOOaMH OOIIEHUS W B3aWMOJICHCTBHS, MOHMUMATh HaMEPEHUS
IPYrUX JIOJIEH, MPOSIBIIATh YBAKUTEIBHOE OTHOIIEHHE K COOECEHUKY U B KOPPEKTHOU (hopme
(bopMyITHpPOBATh CBOU BO3PAKECHHUS;

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

2) COBMeCTHAasl 1eSAITEIbHOCTh:

MIOHUMAaTh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON W MHIUBUAYAIbHONW pabOThl IpU
peleHny OMoJIoru4eckoi mpoodaeMbl, 000CHOBBIBaTh HEOOXOAMMOCTh IPUMEHEHUS TPYINIIOBBIX
(hopM B3aMMOJIEHCTBUS MPU pPELICHUH yueOHOM 3a/1auu;

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

MPUHUMATh LEJIM COBMECTHOW JesTeNbHOCTH, OPraHM30BbIBaTH M KOOPAWHUPOBATH
JNEUCTBUA MO €€ JOCTHMKEHMIO: COCTAaBJIAThH IUIAH JEHUCTBUM, PACIPENENATh POIH C YYETOM
MHEHUH Y4aCTHUKOB, 00CYXJIaTh PE3yIbTaThl COBMECTHOM paboTHI;

OIICHMBATh KaYeCTBO CBOETO BKJIaJa M KaXJOT0 YYaCTHHKA KOMaHIbl B OOLIUI pe3yabTaT
0 pa3paboTaHHBIM KPUTEPUSIM;

IpeaaraTb HOBBIE NPOEKTHI, OLCHMBATh WACH C IMO3MLUU HOBU3HBI, OPUIMHAJIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBIIATh IO3UTHBHOE CTPAaTETUYECKOE IIOBEIECHUE B PA3JIMYHBIX CHTYalHUsX,
IIPOSIBJISITH TBOPUYECTBO U BOOOpaKE€HHUE, ObITh NHUIIMATUBHBIM.

Ogy1ajeHHe YHHBEPCAJIbHBIMH PeryJsATHBHBIMH J1eCTBUAMM:

1) camoopranu3amusi:

UCIOJb30BaTh OWOJIOTMYECKHE 3HAaHUS [UI BBIABICHHUA NpoOIeM M HUX pelIeHHs B
KHU3HEHHBIX M YU4EOHBIX CUTYyalUsX;

BBIOMPATh Ha OCHOBE OMOJIOTMUYECKUX 3HAHUM LIE€IEBbIE U CMBICIOBBIE YCTAHOBKU B CBOMX
JNEUCTBUSAX M IOCTYIKaxX IO OTHOLIEHUIO K JKMBOM IIPUPOJE, CBOEMY 3I0POBBIO M 310POBBIO
OKPYKAIOIINX;

CaMOCTOSITEJIbHO OCYILECTBIISATh MO3HABATENIbHYIO AEATENbHOCTb, BBISABIATH MPOOJIEMBI,
CTaBUTh U (OPMYJIUPOBaTH COOCTBEHHBIE 3aJaud B OOPa30BaTEIbHOM JEATENbHOCTH U
JKU3HEHHBIX CUTYyalVsIX;

CaMOCTOSITEJIBHO COCTAaBIIATh IJIaH PELICHUs MPOOJIEMbl C YUETOM MMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEINOYTEHUH;

JlaBaTh OLIEHKY HOBBIM CUTYalLUsIM;

paclIupATh paMKH y4eOHOTO IpeMeTa Ha OCHOBE JIMUHBIX MPEANOUTECHUH;

JieTIaTh OCO3HAHHBIN BBIOOD, apryMEHTHUPOBATH €r0, OpaTh OTBETCTBEHHOCTD 32 PELICHNUE;

OLIEHUBATh MPHUOOPETEHHBIN OTIBIT;

crocoOCTBOBATh (POPMUPOBAHUIO M MPOSIBICHUIO IIUPOKOM 3pYUIIMN B PAa3HBIX 00JIACTSIX
3HaHUH, MOCTOSIHHO MOBBIIIATE CBON 00pa30BaTeNbHBIN U KyJbTYPHBIN YPOBEHbD.

2) CaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTHBBI B JIESITEIBHOCTH, OLIEHUBATH
COOTBETCTBUE PE3YJILTATOB LEIISAM;
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BJIQJICTh HABBIKAMH TIO3HABATENILHON pedIeKCHU KaK OCO3HAHHUS COBEpPIIAEMbIX NEHCTBUN
Y MBICJMTEIBHBIX MPOIECCOB, MX PE3YJIBTATOB M OCHOBAHHM, NCIIOIH30BATh MPUEMBI pedIIeKCuu
IUISL OLIGHKU CUTYaIluH, BIOOPA BEPHOTO PEIICHHUS;

YMETh OLIEHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATh PELICHUS 110 UX CHUKECHUIO;

IIPUHAMATh MOTUBBI U apTyMEHTBI IPYTUX IIPU aHAIU3E PE3yJIbTaTOB JACSATEIBHOCTH;

3) npuHsATHE ceds1 U APYruX:

MIPUHUMATD ce0sl, IOHMMAasi CBOU HEJAOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apTyMEHTBI IPYIUX IIPU aHAIU3€ PE3YJIbTATOB EATEIBHOCTH;

IIPU3HABaTh CBOE MIPABO U MPABO JAPYrHX HA OLIHOKH;

pa3BUBAThH CIIOCOOHOCTH MOHUMATh MUP C MO3UIMH APYrOro YeIOBEKA.

HNPEIMETHBIE PE3YJIBTATHBI

[IpenmerHbie pe3ynbTaThl 0cBoeHMs nporpaMmbl COO mno Guosoruu Ha 0a30BOM YpOBHE
BKJIIOUAIOT crienupuyeckue s yueOHoro npenmera «buosnorus» HaydHble 3HaHUSA, YMEHUS U
CrocoObl JEMCTBUII 1O OCBOGHHMIO, HWHTEPHpPETAllMd U MpPeoOpa3oBaHHUIO 3HAHUM, BUIbI
JESITEeIbHOCTH 0 TOJYyYeHHIO HOBOTO 3HAHMSI M MPUMEHEHUIO 3HAHUN B Pa3IMUHBIX Y4EOHBIX
CUTyallUsiX, a TakXKe B pealbHbIX >KM3HEHHBIX CUTYyallUAX, CBS3aHHBIX ¢ Ouosorueil. B
MIporpaMMe MpeIMeTHbIE Pe3yIbTaThl IPEACTABIEHBI MO oJIaM 00ydeHHUs.

[IpenmeTrHbie pe3ynbTaThl OCBOEHMsI ydeOHoro mnpeamera «buonorus» 6 10 knacce
JOJIKHBI OTPAXKATh:

Cc(OPMHUPOBAHHOCTb 3HAHMM O MECT€ U POJIM OHOJOIMM B CHUCTEME HAYYHOI'O 3HAHUS
€CTECTBEHHBIX HAayK, B ()OPMUPOBAHUM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHUpa U
Hay4HOT'O MHUPOBO33PEHHUS, O BKJIA/Ie POCCUICKUX U 3apyOS)KHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
Onosoruu, PyHKIMOHAIBHONW I'PaMOTHOCTH YEJIOBEKA ISl PELIEHUs )KU3HEHHBIX 3a/1a4;

YMEHHUE PacKpbIBaTh COAEp’KaHUE OMOJIOTMYECKMX TEPMHHOB M MOHATUI: KU3Hb, KJIETKA,
opraHusM, MeTaboiau3sM (0OMEH BeIeCTB M IMpPEBpallleHHe HHEpPruu), TIoMeocTas
(camoperynsnus), ypOBHEBas  OpraHu3alus  JKUBBIX  CHUCTEM, CAaMOBOCHPOM3BEICHUE
(penpoaykuus), HACIEACTBEHHOCTb, U3MEHUYMBOCTh, POCT U Pa3BUTHUE;

yMEHUE u3jiaraTb OHOJOIMYECKHE TeOopuu (KJIETOYHas, XpOMOCOMHAas, MYyTallMOHHas,
LEHTpaJbHAsl JIOTMAa MOJICKYISpHOW Ouosorun), 3akoHbel (I'. Mennens, T. Moprana, H. .
BaBuioBa) u yuenus (0 LeHTpax MHOrooOpas3usi U IPOMCXOXKACHUS KylIbTypHbIX pacTtenuil H. 1.
BaBuioBa), onpeaensTh rpaHUIbl UX IPUMEHUMOCTH K KUBBIM CHCTEMaM;

YMEHHUE BIa/IeTh METOJIaMH HAy4YHOTO NMO3HAHUS B OMOJIOTMU: HAOIIOAECHUE U ONMCAHUE
KHUBBIX CHCTEM, IPOLIECCOB M SBJICHUM, OpraHM3alus U IPOBEJCHHE OHOJIOTMYECKOro
9KCIIEPUMEHTA, BBIJIBI)KEHUE TUIOTE3bl, BBISBICHUE 3aBUCHUMOCTH MEXIY HUCCIEAYeMbIMU
BEJIMYMHAMH, OOBSCHEHHE IOJIYYEHHBIX PE3YJIbTAaTOB, HCIOJIb30BAHHBIX HAYYHBIX MOHATHM,
TEOPUI U 3aKOHOB, YMEHHE JIEJIaTh BBIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3YJIbTATOB;

YMEHHE BBLIEISATH CYIIECTBEHHBIE NMPU3HAKU BHPYCOB, KJIETOK MPOKAPUOT M DYKapHOT,
OJTHOKJIETOYHBIX U MHOTOKJIETOUHBIX OPraHU3MOB, OCOOEHHOCTH MPOLIECCOB: 0OMEHA BEILECTB U
IIPEBpAILEHUs] PHEPTUU B KIETKE, (OTOCHHTE3a, MIIACTUYECKOI0 U SHEpreTHyeckoro oOMeHa,
XEMOCUHTE3a, MUTO3a, MEHO03a, OIJIOJOTBOPEHMS, Pa3MHOXKEHHUS, UHAUBUAYAJIbHOTO DPAa3BUTHS
opraHusmMa (OHTOT€He3);

yYMEHHUE MPUMEHSATH MOTy4YeHHbIE 3HAHUS I OOBSICHEHUS OMOJIOTMYECKUX IMPOLECCOB U
SIBIICHUM, JUIS IPUHATHS IPAKTUYECKUX PEICHUH B MOBCEIHEBHON )KU3HHU C 1I€IIbI0 00eCTIeYeHUs
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0€30IaCHOCTH CBOETO 3J0POBbS UM 3/I0POBbSl OKPYKAIOMIMX JIIOJICH, COONIOJCHHUS HOPM
IPaMOTHOIO TMOBEJCHUSI B OKpPY)KAIOWIEH MPUPOAHON Cpele, NOHMMaHUE HEOoOXOIUMOCTH
WCTIOJIb30BAHUS JOCTHKEHUNH COBPEMEHHOW OHOJIOTMH M OMOTEXHOJIOTHH U parMoOHaIbHOTO
IIPUPOI0II0JIb30BAHUS;

YMEHHME peIllaTh 3JIEMEHTAapHble TI'E€HETHMYECKHE 3aJaud Ha MOHO- U JUTHOpHIHOE
CKpEILMBAHUE, CLEIUIEHHOE HACJIEJI0BaHUE, COCTABIISITh CXEMbl MOHOTMOPUHOIO CKpELIMBaHUS
JUIS TIPE/ICKa3aHus Hacae0BaHUsI IPU3HAKOB Yy OpPraHU3MOB;

YMEHHUE BBINOJIHATH JIAOOPATOPHBIE M TPAKTHYECKUE pabOTHI, COONIOIATh MpaBHia IPU
paboTe ¢ yueOHBIM U Jab0opaTOpHBIM 000PYIOBAHUEM;

YMECHHE KPUTHYECKH OIICHWBATh W WHTEPIPETHUPOBATH HH(DOPMAIHIO OHOJOTHIECKOTO
COJIep’KaHHus, BKIIIOYAIOUIYIO TICEBJAOHAy4YHbIE 3HAHMSI U3 Pa3IMYHBIX HMCTOYHUKOB (CpelacTBa
MaccoBOM MH(OpMAaIMU, HayYHO-TIOMYJISIPHbIE MaTepUasbl), STUHUECKHUE aCMEKThl COBPEMEHHBIX
HCCJICIOBAHNM B OUOJIOT N, MEAUIIMHE, OMOTEXHOJIOTHH;

YMEHHE CO37]aBaTh COOCTBEHHBIC TMHCHbMEHHBIE U YCTHBIE COOOIIeHHs, 00001mas
OMOJIOTMYECKYI0O MH(QOpPMAIUI0 M3 HECKOJBKMX HCTOYHHUKOB, TIpPaMOTHO HCHOJIb30BaTh
MOHATHIHBIN anmapaT OUOJIOTHH.

[IpenmeTrHbie pe3ynbTaThl OCBOEHMsI ydeOHoro mnpeamera «buonorus» 6 11 knacce
JOJIKHBI OTPAXKATh:

c(OpMUPOBAHHOCTh 3HAHUI O MeCTe M POJM OWOJIOTHHM B CHUCTEME HAY4YHOTO 3HAHUS
€CTECTBCHHBIX HayK, B (DOPMHPOBAHHHM COBPEMEHHOUN €CTECTBEHHO-HAYYHOW KapTHHBI MHpa W
HayYHOTO MHPOBO33PEHHUS, O BKJIAJIE POCCUMCKHUX U 3apYOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
Oouosoruu, PyHKIMOHAIBHON IPAMOTHOCTH YeJIOBEKa JUIsl peIeHHs] )KU3HEHHBIX 3a/1a4;

YMEHHE PacCKpbIBATh COAEPKaHHE OMOJOTUYECKUX TEPMUHOB U MOHATUMN: BUJI, TTOMYJISIUS,
reHoOH I, SBOJIONMS, JBIKYIIHME CHIBl ((aKTOpbI) DBOJIOIHUH, MPHUCIIOCOOIEHHOCTh
OpraHM3MOB, BHJ000pa3oBaHHE, OKOJOTHMYECKue (aKTOpbl, HKOCHCTEMA, MPOAYLIEHTHI,
KOHCYMEHTBI, pEAYIICHTHI, IIeNH MUTaHus, SKOJOTHIeCcKas MupaMuaa, OMoreoleHos, ouocdepa;

yMEHHME Wu3jaraTh Ouosoruueckue teopuu (BosounoHHass Tteopus Y. JlapBuHa,
CUHTETUYECKasi TEOPHs SBOJIIOLIMHU ), 3aKOHBI U 3aKOHOMEPHOCTH (3apobliieBoro cxoacraa K. M.
bopa, dyepenoBanus riiaBHbIX HampaBiieHud u nyted sBomtounu A. H. CeBeprioBa, yuyeHus o
o6uoctepe B. 1. Bepnaackoro), onpenensith rpaHULlbl X TPUMEHUMOCTHU K KUBBIM CUCTEMAaM;

YMEHHE BJIa/IeTh METOJaMH HAay4yHOTO IMO3HAHUS B OMOJIOTMU: HAONIOJEHUE W OMHCAHUE
KUBBIX CHCTEM, IIPOLIECCOB U SIBJICHUN, OpraHu3anmuss MU TMPOBEACHHE OUOJOTHYECKOrO
OKCIEPUMEHTA, BBIJBI)KCHHE THUIOTE3bl, BBISBICHUE 3aBUCUMOCTH MEXKAY HCCIEIyeMbIMU
BEITUYMHAMHU, OOBSICHEHHE TMOJYyYEHHBIX PEe3YyJlbTaTOB, HCIOJb30BAHHBIX HAyYHBIX IOHATHUH,
TEOpHii U 3aKOHOB, YMEHHE JIENIaTh BBIBOJIbI HA OCHOBAHUU MOJIYYCHHBIX PE3YIbTaTOB;

YMEHHE BBIICTATH CYIIECTBEHHBIE MPU3HAKU CTPOCHUS OMOJOTMYECKUX 0OBEKTOB: BUIIOB,
MOMYJSIIUKM, TPOAYIIEHTOB, KOHCYMEHTOB, pEAYIIEHTOB, OHOTEOIICHO30B M JKOCHCTEM,
OCOOCHHOCTH  TPOIIECCOB:  HACIEACTBEHHON  HM3MEHYHMBOCTH, €CTECTBEHHOT0  0TOOpa,
BHUJI000pa30BaHUs, MPUCTIOCOOICHHOCTH OPTaHU3MOB, JCUCTBUS SKOJOTHUECKUX (PaKTOPOB Ha
OpraHU3MBbl, IEPEHOCA BEIIECTB M MOTOKA YHEPTHU B KOCHUCTEMAX, aHTPOTIOT€HHBIX U3MEHEHUI
B DKOCHCTEMAax CBOEW MECTHOCTH, KPYroBOpPOTa BEIIECTB U OHOT€OXMMHUYECKUX IUKIOB B
ouocdepe;

yYMEHHE TPUMEHAThH MOJYUYEeHHbIE 3HAHUS JUIST OOBSCHEHUS OMOJIOTHYECKHX IMPOIIECCOB U
SIBIICHUH, JJIs1 IPUHSATUS MPAKTUYECKUX PEIICHUH B TIOBCETHEBHOM KU3HHU C ENbI0 00eCTieueHus
0€30MaCHOCTH CBOETO 3J0POBbS U 3/I0POBbSl OKPYKAIOIIMX JIIOJIEH, COONIIOJCHHUS HOPM
IPaMOTHOTO TOBEJIEHUsI B OKPY)KAaIOLIeH NPUpOJHONW cpele, MOHMMaHHE HEOOXOIUMOCTH
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WCTIOJIb30BAHUS JOCTHKEHUM COBPEMEHHOM Ouosiorun Ui palMoOHaIbHOIO
IIPUPOI0II0JIb30BAHUS;

YMEHME pellaTh 3JIEMEHTapHble OMOJOTMYECKHE 3aJayd, COCTaBIATh CXEMBbl IEepeHoca
BELIECTB U SHEPIUU B IKOcHcTeMax (LENH MUTaHuUs);

YMEHHUE BBIMOJIHATH JIAOOPATOPHBIE M MPAKTUYECKUE pabOThI, COONIONATh MpaBWiia TPU
paboTe ¢ yaeOHBIM 1 1a00PATOPHBIM 000PYIOBAHHUEM;

yMEHUE KPUTHUYECKH OIICHMBATh W HWHTEPIPETHPOBATh HH(POPMAIUIO OHOIOTHYECKOTO
COJIep’KaHusl, BKIIIOYAIOUIYIO IICEBJOHAy4YHbIE 3HAHMSI M3 Pa3IMYHBIX HMCTOYHUKOB (CpenacTBa
MaccoBOM HMH(OpMalMM, HAayYHO-TIONMYJISIPHbIE MaTepuaibl), paccMaTpuUBaTh IJI0OAJIbHBIE
HKOJIOTUYECKUE MPOOIEMBI COBPEMEHHOCTH, (DOPMHUPOBATH IO OTHOIIEHHIO K HUM COOCTBEHHYIO
MO3ULUIO;

YMEHHME CO3/1aBaTb COOCTBEHHbIE IUCbMEHHBIE W YCTHbIE COOOIIEHHs, 00001as
OMOJIOTUYECKYI0 HWH(POPMAIMI0O W3 HECKOJIBKMX HWCTOYHHWKOB, TPAaMOTHO HCIOJB30BATh
MOHATUIHBIN anmapaT OUOJIOTHH.
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TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeEM undgpoBbie
Ne i/ p Konrpoabubie | IlpakTtuyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsI padoThI
pecypchl
bubmmorexa [IOK
1 b 2 :
HOTIOTHA Kax Hayxa 0 05 https://m.edso0.ru/7f41c292
bu6mmoreka [IOK
2 JKuBbIE CHCTEMBI U MX OpraHH3aIys 1 0 0 httos://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
X i 1
3 WMUYECKUI COCTAaB U CTPOCHHUE KIIETKU 8 0 httos://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
4 XK 6 0 0
HBHEACHTEILHOCTS ICIETIH https://m.edso0.ru/7f41c292
5 PazmHOXeHUE M MHAUBUIYAIBHOE Pa3BUTHE 5 0 1 bubnuorexa [JOK
OPraHu3MoOB https://m.edso0.ru/7f41c292
HacnenctBeHHOCTS U UBMEHUYUBOCTD bu6mmoreka [JOK
6 8 0 15
OPraHu3MoOB https://m.edsoo.ru/7f41c292
Cenexuusi opranu3MoB. OCHOBBI bu6mmoreka [JOK
7 3 0 0
OMOTEXHOJIOTUU https://m.edso0.ru/7f41c292
bubmuoreka [JOK
8 P 1 0 0
CSCPBHOC BpeMA https://m.edso0.ru/7f41c292
OBILIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 34 0 4
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11 KVIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (undgposrbie)
Ne i/ Konrpoabubie | IlpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
bu6mmoreka [{OK
1
! SBOMOIHOHAAS bHONOTHA o 0 https://m.edsoo.ru/7f41cc74
Bo3HUKHOBEHME U pa3BUTHE KU3HU HA bubnnorexa [JOK
2 9 0 0.5
3emie https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
1
3 Opranu3Mbl 1 OKpYXaroras cpejia S 0 https://m.edsoo.ru/7f41cc74
bubmoreka [IOK
4 0
Coo01iecTBa ¥ 9KOJIOTHUECKHE CHCTEMBI 9 0 httos://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
2 0 0
> Pesepstioe pens https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 0 2.5
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* buonorus, 10 kracc/ [Naceunuk B.B., Kamenckuit A.A., Py6oros A.M. u apyrue /Tlox pen.
[Taceunuka B.B., Akunonepnoe o0miectBo «M3narensctBo «lIpocBenienney
* buonorwus, 11 xracc/ [Naceunuk B.B., Kamenckuit A.A., Pyonios A.M. u apyrue /Tlox

pen. Ilaceunuxa B.B., Akimonepnoe obmiectBo «M3natenbctBo «IIpocserienuey

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

e [laceunuk B.B., llIBenos I'.I"., EpumoBa T.M. buosnorus. Paboune nporpammsl

"JIunnsa xu3Hn" . — M. : IIpoceemenne, 2020.

e [Taceunuk B.B., lIgenoB I'.I"., E¢pumora T.M. buonorus. [Toypounsie pazpadoTku

10-11 xmacc. — M. : TIpocsemienue, 2020

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HMHTEPHET

http://school-collection.edu.ru/
http://bio.1september.ru/urok/
http://www.bio.nature.ru

http://www.gbmt.ru/
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