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IHHOACHUTEJIBHASA 3AIINCKA

[Ipu pazpaboTke mporpamMMmbl MO OHOJOTHHM TEOPETHUECKYIO OCHOBY JJIsI OTpEACICHHUS
NOJIX0A0B K (opMupoBaHHIO cojepkaHus ydeOHoro mpeamera «buonorus» cocraBwin:
koHHenrtyanbHble nosiokeHnss @I'OC COO o B3auMOOOYCIOBIEHHOCTH WENEH, COJEepKaHMUS,
pe3ysnbTaToB OOyUeHUsI W TPEOOBAHMI K YPOBHIO IOJTOTOBKH BBIITYCKHHUKOB, IOJIOXEHHS 00
o0MmMX HEeIsIX W MPHUHIUIAX, XaPaKTEPU3YIOIUX COBPEMEHHOE COCTOSTHUE CHCTEMBI CPEIHETO
obmiero obpaszoBanus B Poccuiickoit denepannu, a TaKKe MOJIOKEHUS O crielu(uKe OUOJIOTHH,
e¢ 3HAaYCHWU B IMO3HAHWU >KUBOW MPHUPOIBI M OOECIIEYCHUH CYIIECTBOBAHUS YEJIOBEYECKOTO
oOmectBa. CoriacHO Ha3BaHHBIM TIOJIOKEHUSM, OIpEesieHbl OCHOBHBIE (DYHKIIMU TPOTPaMMBbI
1o OMOJIOTUH U €€ CTPYKTYpa.

[Iporpamma o Ouosioruu naét mpencTaBlIeHUue O 1EesIX, 00 00IIel cTparerun ooydeHus,
BOCIIMUTAHUS M Pa3BUTHsI OOy4aromUXcs cpencTBaMu ydeOHoro mpeamera «buomorusy,
ompenenser 00sf3aTeNbHOE MPEIMETHOE COJACPKAHHWE, €ro CTPYKTYPY, pachpelelieHHe 10
paszenaM M TeMaM, PEKOMEHIYeMYIO MOCIeIOBATeIbHOCTh M3YYeHHUs y4yeOHOTo marepuana ¢
YIETOM MEXIPEIMETHBIX M BHYTPUIIPESIMETHBIX CBSI3€H, JIOTHKH 00pa30BaTeILHOTO TpoIiecca,
BO3PACTHBIX 0COOEHHOCTEN 00yJaroInXCs.

B mporpamMMe mo OWOJIOTMM TaKKe YYHUTHIBAIOTCS TPEOOBAHHS K IUIAHUPYSMBIM
JUYHOCTHBIM, METANpPEJAMETHBIM M IPEJAMETHBIM pe3yiabTaTaM OOydeHHsS B (OPMHUPOBAHUU
OCHOBHBIX BHJIOB y4€OHO-TIO3HABATEIHLHOM JEATEIHHOCTH/YIECOHBIX NEHCTBUI 00YJarONIUXCS O
OCBOEHHIO COJICPIKAHUS OMOJIOTHIECKOTO 00pa30BaHuUs.

B mporpamme mo Oumonoruu (10—11 xmaccel, 6a30BBIi ypOBEHb) peaM30BaH MPUHITUTI
MIPEEeMCTBEHHOCTH B H3y4YeHHHM Ouosoruu, Omaromapss 4eMmy B HeW MpocMaTpuBaeTCs
HaIpaBJICHHOCTh HA Pa3BUTUE 3HAHUI, CBSI3aHHBIX C (POPMHPOBAHUEM €CTECTBEHHO-HAYYHOIO
MHUPOBO33PEHHUS, LIEHHOCTHBIX OpPUEHTAIM  JHYHOCTH, SKOJOTHYECKOTO  MBIIUICHHUS,
MPEJICTaBICHU O 370pOBOM 00pa3e >KM3HU U OEpeKHbIM OTHOLIEHHWEM K OKpyKarouei
npupoaHoit cpezne. llosTomy Hapsay ¢ u3ydeHHeM OOILIEOMONIOTMYECKUX TEOpHUH, a TakKkKe
3HaHUN O CTPOEHUM >KMBBIX CHCTEM PA3HOTO PaHra M CYIIHOCTH OCHOBHBIX MPOTEKAIONINX B HUX
MPOLIECCOB B IMPOrpaMMe IO OWMOJIOTHM YAEIECHO BHUMAaHHE HCIOJIb30BAHUIO MOTYyYCHHBIX
3HAHWUN B IOBCETHEBHOM XKU3HU AJISl PEILICHUs NMPUKIAIHBIX 3a/1a4, B TOM YHCIe: TPO(UIaKTUKN
HACJIEJICTBEHHBIX  3a00JIeBaHUN  4YelIOBEKa, MEIUKO-TEHETUYECKOTO  KOHCYJIbTHPOBAHMUS,
000CHOBAaHHUSI HKOJIOTUYECKHU 1I€TIECO00pPa3HOTO MOBEJACHHS B OKPY)KAOIIEeH MPUPOJHON cpene,
aHallM3a BJMSHUS XO3AWCTBEHHOM [EATEJIBHOCTH 4YeJOBEKa HAa COCTOSIHHE MPUPOIHBIX H
UCKYCCTBEHHBIX IKOCHCTEM. YCHJICHHE BHUMAHHS K MPUKIAJHON HAMpPaBIEHHOCTH y4eOHOTO
npenmMera «buonorus» MpoAUKTOBAHO HEOOXOIUMOCTHIO 00ECIIeUeHHs YCIOBUM UIsl pelIeHus
OJIHOM M3 aKTyaJbHBIX 3a/1a4 MIKOJHLHOTO OMOJIOTHYECKOTO 00pa3oBaHus, KOTOpas Mpernoaraet
dbopMupoBaHHe y OOYYarOIIUXCSI CHOCOOHOCTH aJalTUPOBATHCS K H3MEHEHHSM JHMHAMHYHO
Pa3BHUBAIOIIETOCS COBPEMEHHOTO MUDA.

buonorus Ha ypoBHe cpemHero oOmiero oOpa3oBaHMsS 3aHUMaeT BakHOe MecTo. OHa
obecrieunBaeT (GopMuUpoBaHHE y OOy4aIOUIUXCSA NPEACTABICHUNH O HAYyYHOW KapTUHE MHPAa,
pacmupsieT 1 0060011aeT 3HaHUS O )KUBOW MPUPOJE, €€ OTIIMUYUTENBHBIX MPU3HAKAX — YPOBHEBOM
OpraHM3alliil M DHBOJIOLMHU, CO3MAET YCIOBHUS IUiA: TO3HAHUS 3aKOHOB >KHUBOHM TMPHUPOJIBI,
(dbopmupoBanusi (PYHKIIMOHATFHOW T'PaMOTHOCTH, HaBBIKOB 3/I0pOoBOro M OezomacHoro oOpasa
KU3HU, IKOJIOTUIECKOTO MBIIIJIEHHS, IEHHOCTHOTO OTHOIIEHUS K )KHBOU MIPHUPOJIE U YEJIOBEKY.

Bonpioe 3HaueHue OHONOTHS UMEET TaKXkKe IS PEIIeHUS BOCHMUTATENbHBIX U
Pa3BUBAIOIIMX 33Jau cpelHero oouiero oOpa3oBaHus, conuann3anun oOyqaromuxcs. M3yduenue



ouosorun oOecrieynBaeT yCIIOBUS ISt (dbopmupoBaHus MHTEIJUICKTYaJIbHBIX,
KOMMYHHUKAIIMOHHBIX ¥ HH()OPMAIMOHHBIX HABBIKOB, 3CTETHUYECKOW KYJIBTYpHI, CIIOCOOCTBYET
MHTETpalud OWOJIOTUYECKUX 3HAHUU C TPEACTABICHUSAMH U3 JIPYTUX Y4EOHBIX MPEIMETOB, B
YaCTHOCTH, (PU3UKHU, XUMHH U Teorpaduu. HazBanHbIe TIOJI0KEHHUS O MpeIHa3HAYCHUH YIeOHOTO
npenMera «buonorus» CcocTaBWIM OCHOBY JUIsl OIIPENENEHUs MOAXO0J0B K OTOOpYy u
CTPYKTYPUPOBAHHUIO €TO COJIEPKAaHUS, IPEICTABICHHOIO B IPOTpaMMe 10 OUOJIOTHH.

OT10op coneprxkanust yueOHoro npeamera «buonorus» Ha 6a30BOM YpOBHE OCYHIECTBIEH C
MO3ULUH KyJIBTYpOCOOOPa3HOIO MOAX0/1a, B COOTBETCTBUM C KOTOPHIM OOYydYaroUIuecs AOJKHbBI
OCBOUTbH 3HAHMS M YMEHHs, 3HAUUMBbIC i1 (POpMUPOBaHUS OOIIEH KyIbTYpHl, OTPEACISIONINe
a/IcKBaTHOE IIOBEJICHUE 4YEJIOBEKa B OKpYXalollell NpUpoAHON cpene, BOCTpeOOBaHHBIE B
MOBCETHEBHOW JKU3HU U MPAKTHUECKOU aesTenbHOCcTH. Oco00e MECTO B ITOM cHUcTeMe 3HAHUM
3aHMMAIOT DJIEMEHTBl COJEP)KAaHMsI, KOTOpbIE CIy)KaT OCHOBOM [uisi  (OpMHUpPOBaHUs
MIPEJICTAaBICHU O COBPEMEHHOM €CTECTBEHHO-HAy4yHOM KapTMHE MHpa U LEHHOCTHBIX
OpHEHTALMIX JIUYHOCTH, CHOCOOCTBYIONINX I'YMaHU3alUK OMOJIOrMYECKOro 00pa3oBaHMUsL.

CrpykTypupoBaHHE cOJiepKaHUsl y4eOHOro Marepuaia B IporpamMmme o OHOJIOTHH
OCYILIECTBJIEHO C Y4€TOM MPHOPUTETHOTO 3HAYEHHS 3HAHUN 00 OTIIMYUTENIbHBIX OCOOEHHOCTSAX
KUBOW TIPUPOJBI, O €€ YpPOBHEBOM OpraHM3alMM W SBOJIOLMHM. B cOOTBETCTBMM C 3TUM B
CTpYKType yueOHOTro npeamera «buosiorus» BBIIENEHBI CIENYIOIINE COJIepKaTelbHble JTUHUU:
«buonorus xak Hayka. MeTopl HaydHOTO NO3HaHUs», «KieTka kak Ouosiornyeckas cucTeMay,
«Opranusm Kak OuoJsiornyeckas cuctema», «CucreMa U MHOrooOpa3ue OpraHMyecKoro Mupay,
«IBOJIIOIUS JKUBOW MTPUPOIBDY, « IKOCUCTEMBI U MTPUCYILNE UM 3aKOHOMEPHOCTH.

Henp u3ydyenus ydeOHOro mpeamera «buonorus» Ha 0a30BOM YPOBHE — OBJAJICHHE
oOy4aromUMHUCs 3HAHUSAMU O CTPYKTYpHO-(DyHKIIMOHQJIBHOW OpraHu3alMMd >MBBIX CHCTEM
pa3sHOro paHra u NpUOOpPETEeHNE YMEHHH MCII0JIb30BaTh 3TU 3HAHUSA Ul TPAMOTHBIX JEHCTBUH B
OTHOILIEHUH OOBEKTOB KUBOM MPUPOIBI U PEILIEHUS] Pa3IMYHBIX )KU3HEHHBIX IPOOIEM.

JlocTikeHne Lenau u3ydeHus ydeOHoro mnpeamera «buonorus» Ha 06a30BOM YpOBHE
o0ecreunBaeTcsl pelIeHUEM CIeAYIOIUX 3a1ay:

OCBOEHHME OOYYalOIIMMHUCA CUCTEMbl 3HAaHUH O OUOJOTHMYECKUX TEOpUsiX, YUCHMSX,
3aKOHaX, 3aKOHOMEpHOCTSX, TMIOTEe3aX, MpaBUiaX, CIYKalIMX OCHOBOM Uil (POpPMHUpPOBaHUSA
IIPEICTAaBICHUM O ECTECTBECHHO-HAYYHOM KapTHHE MHpa, O METOJaxX HAY4YHOIO IO3HAHHA,
CTPOCHUH, MHOI0o0OpasMu U OCOOEHHOCTSAX >KMBBIX CHCTEM pa3HOI'O YPOBHS OpraHW3aluy,
BBIJIAIOIINXCSI OTKPBITUAX U COBPEMEHHBIX MCCIIEIOBAHUAX B OMOJIOTHY;

¢dopmupoBaHue y oOy4arolUXcs I[O3HABATENbHBIX, MHTEIJIEKTYaJIbHBIX U TBOPYECKUX
crocoOHOCTEH B Mpoliecce aHajau3a JaHHBIX O MyTAX Pa3BUTHUA B OMOJOIMM Hay4HBIX B3IJISJIOB,
U U MIOAXO0I0B K U3YYEHUIO )KMBBIX CUCTEM Pa3HOIO YPOBHS OpraHU3aluy;

CTaHOBJIEHHE Y oOOydarouuxcsi oOmeld KyJabTypbl, (YHKIMOHAIbHONH TI'PaMOTHOCTH,
pa3BUTHE YMEHUN OOBACHATH U OLIEHUBATDH SIBJICHHS OKPYXAIOLIEro MUpPA >KUBOW MPHUPOJIBI HA
OCHOBAHMU 3HAHUH U OIBITA, OJYYECHHBIX IPH U3YyYEHUU OMOJIOTHH;

¢dopmupoBaHue y OOy4aroIUXCS YMEHHMH MIUIIOCTPUPOBATH 3HAUYEHUE OMOJIOTMYECKHUX
3HAHMW B TIPAKTHUYECKOM JESITEIBHOCTH YEJIOBEKA, PA3BUTUU COBPEMEHHBIX MEIMLIMHCKHX
TEXHOJIOTUI U arpoOHMOTEXHOJIOTHIA;

BOCIMTaHUE YOEKJIEHHOCTH B BO3MOXKHOCTH TO3HAaHHUS YEJIOBEKOM >KHMBOM INPHUPOJIHI,
HE00X0AMMOCTH OepeXHOT0 OTHOUIEHUS K Hel, cOOII0IeHUs STUYECKUX HOPM IIPU NMPOBEJCHUN
OMOJIOTUYECKUX UCCIIE0OBAHUM;

OCO3HAHME LIEHHOCTH OMOJOTMYECKUX 3HAHUI Ul MOBBILIEHHUS YPOBHS SKOJIOTHYECKOMH
KYJIBTYPBI, 7151 JOPMUPOBAHUS HAYYHOT'O MUPOBO33PEHUS;



pUMEHEHHE TMPUOOPETEHHBIX 3HAHMN W YMEHUH B TOBCEJAHEBHOM JKM3HU JUIS OLECHKH
IIOCJIEICTBUI CBOEH MAEATEIbHOCTH IO OTHOLIEHHIO K OKpYXalolled cpene, COOCTBEHHOMY
3I0pOBBIO, 000CHOBAHHE U COONIOICHNE Mep TTPO(DUIAKTUKY 3200 I€BaHUN.

B cucreme cpennero obmiero obpasoBanusi «buonorus», usydaemas Ha 6a30BOM ypOBHE,
ABIISICTCS 00S3aTENIbHBIM YUEOHBIM TPEAMETOM, BXOJSIIMM B COCTaB MPEAMETHOH OO0IacTH
«EcTecTBeHHO-HAYYHBIE TTPEIMETHI.

Jst u3yuenusi OMosoruu Ha 6a30BOM YPOBHE CpeIHEro o0Imiero oOpa3oBaHusi OTBOAUTCS
68 gacos: B 10 kiacce — 34 yaca (1 gyac B Henenio), B 11 kimacce — 34 yaca (1 yac B Hezelno).



COJAEPKAHUE OBYYEHUA
10 KJIACC

Tema 1. buoJsiorusi kKak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTUH C OOIIECTBEHHBIMU, TEXHHYECKHMH WU JPYTUMHU
€CTECTBCHHBIMU HayKaMH, (QHIOCO(HEH, ITUKOH, ICTETUKOW W mpaBoM. Ponb Ouonoruu B
(bopMUpPOBaHUN COBPEMEHHOW HAYy4IHOU KapTHHBI MUpa. CHCTeMa OMOJIOTHIECKUX HAYK.

MeTo1bl T03HAHUS KUBOM MPHUPO/ bl (HAOIIOAEHNE, IKCIIEPUMEHT, OIIMCAHHUE, U3MEPEHUE,
KJaccu(uKaIus, MOICIMPOBAHNE, CTATHCTUYECKask 00padOTKa JaHHBIX).

JdemoHncTpaumnu:

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

Tabnuub! U cxembl: «MeTo1bl TO3HAHUS KUBOW TTPUPOIBD».

JlabopaTopHble U NPAKTH4YEeCKUE PadOThI:

[Ipaktnueckas padora Ne 1. «lcrnonp3oBaHue pa3aMYHBIX METOJOB MpPH H3YYEHUU
OMOJIOTHYECKUX 0OBEKTOB.

Tema 2. /KuBble cucTeMbl 1 MX OPTraHU3aIHS.

XKusble cuctembl (OMOCHUCTEMBI) Kak MpeAMET H3ydeHHs] Ouojoruu. OTiInyhe KHUBBIX
CUCTEM OT HEOPraHUYECKOW MPUPOJIBI.

CpoiictBa OWocucTeM ¥ HX pa3HOOOpasue. YPOBHH OpraHu3alud OHOCHCTEM:
MOJIEKYJSIPHBIA,  KJIETOYHbIA,  TKAHEBbIM,  OPraHU3MEHHBIM,  MOMYJSIIMOHHO-BUIOBOM,
AKOCHUCTEMHBIN (OMOTCOIIEHOTUYECKHH ), OMOC(EPHBIH.

JdemoncTpaumnu:

Tabmuupr u cxembl: «OCHOBHBIE TPU3HAKU KU3HW», «YPOBHH OpPraHU3allUA >KHUBOU
MIPUPOJIBI».

O6opynoBanue: moaens Mosekyiasr JJHK.

Tema 3. XuMHYeCKHUil COCTAB U CTPOEHUE KJIETKH.

XUMHYECKUH  COCTaB  KIETKM.  XUMHUYECKHME  BJIEMEHTBhl:  MaKpO3JIEMEHTHI,
MHKpPO3JeMeHThl. Bo/ia 1 MuHepaibHbIE BEIIECTBA.

@yHKIMU BOJbl M MHUHEPAIbHBIX BeUIECTB B KieTke. llomnepkanue oCMOTHYECKOIO
OanaHca.

benku. CoctaB u crpoenue 0ekoB. AMUHOKHUCIIOTHI — MOHOMEpHI OenkoB. HezameHnumsie
U 3aMEHHUMbIE aMHHOKUCIOTHL. AMHHOKHCIOTHBIA COCTaB. YPOBHH CTPYKTYpbl OEIKOBOI
MOJIEKYNbl (TIEpBUYHAs, BTOpPUYHAS, TPETUYHAS M YETBEPTUYHAS CTPYKTypa). XHUMHUECKUE
cBoiicTBa OenkoB. buonoruueckue GyHKIMU OEIKOB.

®epMeHThl — Ouonoruuyeckue karanu3aTopel. CTpoeHHe (epMeHTa: aKTUBHBIA LIEHTD,
cyOctpatHas cneuuduuHocTb. Kodepmentsl. Burtamunbel. Omimuus  ¢GepMEHTOB  OT
HEOPraHMYeCKUX KaTajln3aToOpOB.

VYraeBoJipl: MOHOCaxapupsl (II0K03a, pubo3a u JIe30Kkcupuoo3a), 1ucaxapuibl (caxaposa,
JaKTO3a) W TMOJHcaxapuibl (Kpaxmall, TJHKOTeH, IeToao3a). buomorndyeckue GyHKIIUU
YTJIEBOJIOB.

Junuasl:  TpUraMuepuasl, ¢ochonunuasl, crepouabl. ['mapodmibHO-ruaApodoOHBIE
cBoiicTBa. buonornveckue ¢ynkuuu nunuaoB. CpaBHEHHE YTIEBOAOB, OCIKOB M JIUIUIOB KaK
VCTOYHUKOB PHEPIHH.



Hyxneunossie kucnorsl: JIHK n PHK. Hykieotuasl — MOHOMEDPBI HYKJIIEMHOBBIX KUCIOT.
Crpoenne u ¢ynkuun JIHK. Crpoenne m ¢ynxmun PHK. Bugst PHK. AT®: crpoenue u
byHKIMH.

[uronorus — Hayka o kiuerke. Kileroynas teopus — npumep B3aUMOJCHCTBUS UACU U
(axTOB B HAYYHOM TO3HAHUH. METOIbI U3YYCHHS KIICTKH.

Knerka kak nenocrHas xuBas cucrema. OOLue Npu3Hakyu KIETOK: 3aMKHYTasi Hapy»Has
MemOpana, mosekynbl JJHK kak renernueckuii anmapar, cucteMa CHHTe3a Oelka.

Tumbl KIETOK: JyKapHOTHYecKass © mpokapuoTudeckas. OCOOCHHOCTH CTPOCHHS
MpoKapuoTHieckoi kieTku. Kietounas crenka 6akrepuil. CTpoeHHE SYKapUOTUUYECKON KIIETKH.
OCHOBHBIE OTINYHNS PACTUTEIBHOM, )KUBOTHON U TPUOHOM KIIETKH.

[loBepXHOCTHBIE CTPYKTYphl KJIETOK — KJIETOYHas CTEHKA, IIMKOKAJIUKC, UX (YHKIIHH.
[Inazmatnueckass memOpana, €€ cBoiictBa W (QyHkuuu. [luTomnmazmMa u e€ opraHougbl.
OnnomeMOpannblie opranouas! kietku: JIIC, anmapar ['onbaxu, mu3zocomsl. [loayaBTOHOMHBIE
OpraHoufibl KJIETKH: MHUTOXOHAPUH, IMIacTuabl. [IpoucxokaeHre MUTOXOHIPUA W IUIACTHI.
Buner nnactun. HememOpanHble opraHouibl KJIETKU: pUOOCOMBI, KJIETOUHBINA LEHTP, HEHTPUOJIH,
PECHUUKH, KIyTUKH. DyHKIIUU OpraHOUA0B KIIETKU. BkitoueHus.

SAnpo — perynstTopHblil eHTp KieTku. CTpoeHue aapa: saepHas o0o0Jiouka, Kapuoriazma,
XPOMAaTHH, SIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BeriecTB B KIIETKE.

JdemoncTpaumnu:

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

Huarpammbl:  «PacnpeneneHue XUMHYECKHMX DJIEMEHTOB B HEXHUBOW  MPUPOIEH,
«PacrpeneneHne XMUMUYECKUX IIEMEHTOB B )KMBOM IIPUPOJIEN.

Tabmuuel u cxemsl: «llepuoanyeckas Tabiuna XUMHUYECKHUX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIbl BOJIbI», «buocunTes Oenka», «CTpoeHue MoJiekyisl Oenka», «CTpoeHne pepmeHTay,
«Hyxneunnossie kucnotbl. [JHK», «Ctpoenue monekynbl AT®», «CTpoeHre 3yKapruoTHYECKOU
KIeTkn», «CTpoeHHE XUBOTHOM KIETKW», «CTpOeHHe pacTUTENbHOM KiIeTku», «CTpoeHue
IIPOKapUOTUYECKOH KIETKN», «CTpOCHHE Apa KIETKN», «YTIIEBOIABD?, «JIHIuIbD).

OO6opynoBaHue: CBETOBOM MHKPOCKOI, OOOpyHOBaHHE Ijsl IPOBEJECHUS HAONIOJECHUH,
U3MEpEHUH, 3KCIIEPUMEHTOB, MUKPOIIPENapaTbl pacTUTENIbHBIX, )KUBOTHBIX U OaKTepUalIbHBIX
KIIETOK.

JlaGopaTopHble M IpaKTUYecKue padoThbi:

JlaGopatopHass pabota Ne 1. «M3ydyeHue KaTaJIUTUYECKON aKTUBHOCTH (hepMEHTOB (Ha
IIpUMEpe aMUJIa3bl UM KaTauasbl)».

JlaGopatopHass pabota Ne 2. «l3ydyeHue CTpOEHHUS KJIETOK PACTEHHH, >KMBOTHBIX M
OakTepuil o]l MUKPOCKOIIOM Ha FOTOBBIX MUKpPOIIpENapaTax U UX OMUCAHUE.

Tema 4. 7Ku3HeaeATeJIbHOCTD KICTKH.

OOmeH BemiecTB, WM MeTa0ONM3M. ACCUMWISNMS (IJTaCTHUECKUA OOMEH) U
TUCCUMMIIIALUSA (HEPreTUYECKHit 00MeH) — IBe CTOPOHBI €AMHOTO Ipolecca MeTabonusma. Poib
3aKOHOB COXPaHEHMsI BELIECTB U SHEPTUM B IOHUMAaHUU MeTa0oIM3Ma.

Tunbr oOMeHa BeriecTB: aBTOTPO(HBIH U rereporpodHsiif. Ponb depMeHTOoB B 00MeEHe
BEILECTB U NPEBPALLEHNUHN SJHEPTUHN B KIIETKE.

®otocunTe3. CBeroBas M TemHOBass (a3pl ¢orocuHTe3a. Peaknuu ¢dorocuHTesa.
D¢ dexTuBHOCTH (poTOCHHTE3a. 3HAUEHUE (POTOCUHTE3A JUIs *KU3HU Ha 3emiie. BausHue ycnoBuit
cpeabl Ha (POTOCHHTE3 U CIIOCOOBI MOBBILICHUS €0 MPOJYKTUBHOCTH Y KYJIbTYPHBIX PAaCTCHUH.



XemocuHTe3. XeMOCHUHTE3UPYIOLMe OakTepuu. 3HAUYEHHWE XEMOCHHTE3a JJIsl KM3HU Ha
3emue.

OuepreTuyecknii oOMeH B KJeTke. PacmieruieHue  BEIIECTB, BBIACICHHE U
aKKyMYJIMPOBAaHUE PHEPTUU B KJIETKE. DTalbl SHEpreTuueckoro ooMena. ['nmukonus. bpoxenue u
ero Buabl. KucimoposHoe oxuciaeHwe, WM ~KJI€TOYHOE  JipixaHue. OKUCIUTEIbHOE
dbochopummpoBanue. DPPEKTUBHOCTh IHEPTETUISCKOTO OOMEHa.

Peakium wmarpuuHoro cuHTe3a. leHermueckas wuHpopmamms u JHK. Peammzanums
reHeTUYecKoi MH@popMalnuu B KieTke. ['eHeTuueckuil koJ U ero CBOMCTBA. TpaHCKpUILIUS —
Matpuunblii cunte3 PHK. Tpancnauus — 6uocunres 6enka. Jransl TpaHciasiuuu. Koauposanue
aMUHOKHCIIOT. Posib pubocom B GuocuHTe3€e Oenka.

Heknerounsle ¢opmbl ku3HM — BuUpychl. Mcropust oTkpeitusi BupycoB (. U.
NBanosckuii). OCOOEHHOCTH CTPOCHUS U KU3HEHHOTO IKJIa BUpycoB. bakrepuodaru. bonesnu
pacTeHui, )KUBOTHBIX U YEJIOBEKA, BI3bIBAEMbIC BUpYycaMu. Bupyc nMMyHoAepHUIIMTa YeToBEKa
(BUY) - Bozoymutenr CIIMJla. OOpaTHasi TpaHCKpUIIIMS, peBepTaza M HMHTErpasa.
[TpodunakTrka pacnpoCTpaHEHHs BUPYCHBIX 3a00I€BaHUM.

JdemoncTpaumnu:

[Toptpetsr: H. K. Konsuos, JI. U. IBanosckuit, K. A. Tumupsszes.

Tabmuupt wu  cxembl: «Tunel  muranmsy, «Metabonuzm», «MUTOXOHIPHUSY,
«QHepreTuueckuii oomen», «Xmopormiact», «Dotocuntes», «Ctpoenune JJHK», «Ctpoenue u
¢byHKIMOHUpOBaHWe reHa», «CuHre3 Oenka», «l'eHernueckuit  kom», «Bupycobi»,
«bakrepuodarn», «Ctpoenue u ku3HeHHBIM muka Bupyca CIIWIa, Oakrepuodaray,
«Pemmukarus JTHK».

Ob6opynoBanue: moaenu-ammmukanuu «Yaoenue [IHK wu tpanckpunmms», «buocunres
oenkay, «CTpoeHHE KIETKN», Moaelb cTpykTypsl JJTHK.

Tema 5. PazmHokeHNe M HHAUBUIYAJbHOE Pa3BUTHE OPraHU3MOB.

Kierounsrii mMKiI, WM JKU3HEHHBIM HUKT KiIeTku. MuTepdasza m murtos. Ilpomeccsr,
npoTekarmue B uHTepdase. Permmkanus — peakuus marpuuHoro cuHTe3a JHK. Crpoenwme
XpoMocoM. XPOMOCOMHBIH Ha0Op — KapHOTHUIL. JMIUIOMAHBIM M TaIUIOUIAHBIA XPOMOCOMHBIC
Habopel. Xpomaruel. LluTonoruueckre OCHOBBI pa3MHOKEHUS U UHAMBUIYaJIbHOTO Pa3BUTHUS
OpraHU3MOB.

Henenne xnetkn — muto3. Cramum mwurtosa. Ilpouecchl, mpoucxonsdiiye Ha pasHbIX
CTaAMSIX MUTO3a. BUOJIOrM4ecKuii CMBICII MUTO3A.

[Iporpammupyemasi rudesb KIETKH — aromnTo3.

@opMBI  pa3MHOKEHHsI OpraHm3MoB: Oecroyioe W TmoJioBoe. Buapl Oecrnomnoro
Pa3MHOXKECHHUS: JIeJICHHE HaJBOE, MOYKOBAaHHE OJHO- U MHOTOKIETOYHBIX, CIIOPOO0Opa3zoBaHUeE,
BEreTaTUBHOE pPa3MHOKEHHE. VICKyCCTBEHHOE KIOHMPOBAaHHWE OPraHM3MOB, €0 3HAYEHUE s
CEJICKIUU.

[TonoBoe pa3MHOXKEHHE, €r0 OTINYUS OT OECIOJIOrO.

Meiio3. Cragun wmeio3a. I[lpomeccel, nmpoucxonsmue Ha cragusx meiosza. [loBenenue
xpoMocoM B Mero3e. Kpoccunrosep. bronornueckuii cMbIci 1 3HaUEHUE Meio3a.

I'amerorenes — mporiecc 00pa3oBaHUs MOJOBBIX KIETOK y KUBOTHBIX. [10JIOBBIE kKene3bl:
CeMEHHHUKU M sSu4HUKH. OOpa3oBaHHE U Pa3BUTHE MOJIOBBIX KJIETOK — raMeT (CIepMaTo30u,
AWLEKIeTKa) — chepMaToreHe3 U oBoreHe3. (OCOOEHHOCTH CTPOCHMs SHIEKIETOK H
cnepmaro3onioB. OmionorBopenue. [lapreHorenes.

NunuBuayanbHoe pa3BuTHe (OHTOreHe3). OMOpHUOHAIBHOE pa3BUTHE (IMOpPHUOTEHE3).
Ortanbel 3MOPHOHATIBHOTO PA3BUTHS Yy MO3BOHOYHBIX KUBOTHBIX: JAPOOJICHHE, TacTpyJIsaIus,



opranorenes. IloctamOpuonansHOe pa3BuTHe. THITBI TOCTAIMOPUOHATIBHOTO PAa3BUTHA: MPSIMOE,
HenpsMoe (MYMHOYHOE). BrusiHue cpeasl Ha pa3BUTHE OPraHU3MOB, (DaKTOpBI, CIOCOOHBIE
BBI3bIBATh BPOXKAEHHBIE YPOJICTBA.

Poct u pa3Butue pacrennil. OHTOreHe3 BETKOBOI'O PAaCTEHHUA: CTPOCHUE CEMEHH, CTauu
pa3BUTHSL.

JdemoHcTpaumnu:

Tabmuuer u cxembl: «@OpMBI pa3MHOKEHHUSI OPTaHU3MOBY, «/IBOIHOE OIJIOJOTBOPEHHE Y
LBETKOBBIX pacTeHui», «BereraTuBHOE€ pa3MHOXKEHHE pacTeHUN», «JleleHne KIETKU
Oaktepuit», «CTpoeHUE TOJOBBIX KIETOK», «CTpOCHHE XPOMOCOMBD», «KIIETOUHBIN IHKID»,
«Perumkanusa JTHK», «Muto3s», «Meios», «IIpsmoe u HenpsaMoe paszButue», «l'amerorenes y
MJIEKOTIUTAIONINX U YesloBeKa», «OCHOBHbIE CTaJUN OHTOTEHE3a».

O6opynoBaHue: MHUKPOCKOI, MUKpomnpenaparbl «CrepMaTo30U/ibl MIIEKOTHUTAIOLIEr0»,
«lifuexnerka miexkonurawoomero», «KapuoknHes B KieTKax Kopelika JyKa», MarHUTHas
MoJenb-anmiukanus «Jlenenne kietkny», moaens JJHK, moaens meTadaznoil XpoMOCOMBI.

JlabopaTopHble U NPAKTHYECKHE PadOThI:

JlabopaTtopnast padota Ne 3. «Habmronenne MuTo3a B KJIETKaX KOHUMKA KOpEITKa JIyKka Ha
TOTOBBIX MUKpOIIpernapaTax.

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

Tema 6. HacieACTBEHHOCTh M H3MEHYMBOCTH OPraHU3MOB.

IIpenmer u 3amaum reHeTUkW. Mcropus pa3BuUTHUS TEeHETHMKH. Poib [UTOJNIOTMH U
SMOPHUOJIOTUY B CTAHOBJICHUH T'€HETHKHU. BKita] pocCUICKUX U 3apyOEKHBIX YUEHBIX B Pa3BUTHE
reHeTUKU. MeToapl TeHETUKH (TUOPUIOJIOTUYECKHM, LUTOT€HEeTHYECKU, MOJIEKYIIPHO-
reHeTuyeckuit). OCHOBHbIE T€HETUYECKUE MOHATH. ['eHeTnueckasi CMUMBOJIMKA, HUCTIOIb3yeMasi B
CXeMaXx CKpEeIIUBaHUM.

3aKOHOMEPHOCTH  HACJIEIOBaHWS  MPHU3HAKOB, YycTaHoBieHHble [.  Menaenem.
MounorubpuaHoe cKpeluBanue. 3aKkoH eIMH0-00pa3usi rTHOpUIOB nepBoro nokosienus. [Ipasuio
JOMUHUPOBaHUS. 3aKOH paculeruieHuss npu3HakoB. [‘mnoresa uucroTel ramer. [lonmHoe u
HEIOJHOE IOMUHUPOBAHUE.

JuruOpugHoe  cKpemuBaHHe. 3aKOH  HE3aBUCUMOTO  HACJIENOBaHHUS  MPU3HAKOB.
[{uToreneTnvyeckre OCHOBBI IUTHOPHUIHOTO CKpEIIMBAaHMS. AHaIH3UPYIOUIee CKpellUBaHUE.
Hcnonb30Banne aHAIM3UPYIONIETO CKPEIIUBAHUS [Tl ONPEAETICHHS T€HOTUIIA OCOOHU.

CuerieHHoe HacnefoBaHue mpu3HakoB. Pabora T. Moprana mno cremieHHOMY
HacjeA0BaHUIo reHoB. HapyllieHre clienieHns TeHOB B pe3ylbTaTe KPOCCUHIOBEpA.

XpOMOCOMHAsI TEOpUS HACIEACTBEHHOCTH. [ eHeTHUeCKue KapThl.

I'enetuka nosia. XpoMOCOMHOE OIpEAENICHHE 10Jia. AYTOCOMBI U TOJOBBIE XPOMOCOMBI.
l'omoramerHble M reTeporaMmeTHble OpraHu3Mmbl. HacliemoBaHue INpU3HAKOB, CUEIUVIEHHBIX C
MIOJIOM.

N3meHunBoCTh. Buabl N3MEHYMBOCTH: HEHACIIEICTBEHHAs U HaclleCTBEHHas. Poib cpensl
B HEHACJEJICTBEHHOM HW3MEHYMBOCTHU. XapaKTepUCTUKAa MOJIU(PHUKAIMOHHON H3MEHYMBOCTH.
Bapuanuonsslil psn v BapuannoHHas kpusas. Hopma peaknuu npusnaka. KonmdyecTBeHHbIE U
Ka4yeCTBEHHbIE MPU3HAKU U UX HOpMa peakiuu. CBoicTBa MOIU(BHUKAIIMOHHON NU3MEHYMBOCTH.

HacnencTBeHHast, MM T€HOTUIIMYECKAs,, U3MEHUYMBOCTh. KOMOMHATHBHAS U3MEHUUBOCTb.
Meiio3 © T10JIOBOM TpollecC — OCHOBAa KOMOMHAaTHMBHOW W3MEHYMBOCTU. MyTalmoHHas
n3MeHYuBOCTh. Kiaccu¢ukanuss myrtanuid: reHHblE, XpOMOCOMHBIE, T'eHOMHble. YactoTra u



MPUYMHBI MyTalii. MyTtareHHbsle (akTopbl. 3aKOH TOMOJIOTHYECKHX PSIIOB B HACIIEIACTBEHHON
n3MenunBocty H. Y. BaBuiiosa.

BuesinepHas HacieICTBEHHOCTb U U3MEHYUBOCTD.

I'enetuka uenoBeka. Kapuotum denoBeka. OCHOBHBIE METOJIbI TEHETUKH YeEJIOBEKa:
TCHCAJIOTUYCCKUH, OJIM3HCIOBBIM, IMTOTCHETUYCCKUH, OHOXMMHYECKUN, MOJCKYJISPHO-
reHetudeckuid. CoBpeMEHHOE ONpe/eJIeHue TEeHOTHUIA: TIOJHOTEHOMHOE CEKBEHHUPOBAHUE,
TCHOTUITUPOBaHKE, B TOM 4mcie ¢ momomisio TII[P-anammsa. HacnencrBenusie 3a0oJieBaHUS
YelioBeKa: TeHHble Ooyie3Hd, O0JIe3HM C  HACJIEACTBEHHOM  MPEApacIoOKEHHOCTHIO,
XpoMOcOoMHBIe Oosie3Hu. CoMaruueckue U TeHepaTuBHbIE MyTanud. CTBOJIOBBIE KIIETKH.
[TpuHIMIEL 310pOBOrO 00pa3a KU3HH, TUATHOCTUKH, MPOQPHIAKTUKHA M JICYCHHUS TCHETUYCCKUX
OoJsie3Heil. MenuKo-reHeTHYeCKOe KOHCYJIbTUPOBaHUE. 3HAYCHUE MEIUITMHCKOW TEHETHKU B
MPEAOTBPAIICHUN U JICYCHUH T€HETUYECKUX 3a00JIeBaHUH 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 IIUTOTCHETHYECKAsh OCHOBAY,
«3aKOH pacHIeIUIeHUs] M €ro IMTOTCHETUYEeCKass OCHOBa», «3aKOH YHCTOTHI TaMeTy,
«urubpunnoe ckpemuBanue», «lluTomornyeckre OCHOBBI JUTHOPUIHOTO CKPEIIMBAHUS,
«Meiio3», «B3auMoneicTBre amielbHbIX T€HOBY, «['eHeTuueckue KapThl pACTEHM, )KUBOTHBIX
u 4denmoBekay, «['eHeTmka moma», «3aKOHOMEPHOCTH HACJEIOBAHUS, CIIETUICHHOTO C IOJIOM,
«KapuoTunsl 4YemoBeka W JKUBOTHBIX», «Bumbl w3MeHunBoCcTHY, «MoOaudukaruoHHas
M3MEHUUBOCTHY, «HacnenoBanue pesyc-gakropa», «l'eHeTHKa Tpynn KpoBuW», «MyTalMoHHas
U3MEHYUBOCTBY.

O6opynoBanue: Mojeiau-anmiukauuu «MoHoruOpuaHoe ckpemmuBanue», «HemnomaHoe
IOMHHUpOBaHHe», «urulOpunnoe ckpemmBanuey», «llepexkpéct XpomMocom», MHUKPOCKON U
MHUKporpenapat «/[po3oduna» (Hopma, myranuu GOpMbl KPbIIILEB U OKPACKH Tena), repbapuit
«I"opox moceBHOW».

JlaGopaTopHble M IpaKTUYecKue padoThbi:

Jlaboparopnas padota Ne 5. «M3ydyeHue pe3yabTaTOB MOHOTUOPUIHOTO U AUTUOPUIHOTO
CKpEIMBAaHUS Y IPO30(UIIBI HA TOTOBBIX MUKPOIpEnapaTaxy».

JlaGopaTtopnast pabota Ne 6. «3yyeHrne Moau(pUKAIIMOHHON M3MEHUYHNBOCTH, TIOCTPOCHUE
BAPUALIMOHHOTO Psifia U BapUALMOHHON KPUBOI».

Jlaboparopuas pabora Ne 7. «AnHanuz wmyramuil y Jpo30Quibl Ha TOTOBBIX
MHKpOIpenaparax.

[Ipaktuueckas paborta Ne 2. «CocTaBieHre U aHAIU3 POJOCIOBHBIX YEIOBEKAY.

Tema 7. Cenexuusi opranuzmMoB. OCHOBBI OMOTEXHOJIOTUH.

Cenekuus Kak HayKa U mpouecc. 3apoKICHHE CelNeKUUU U noMectukanus. Yuenue H. U.
BaBuiioBa 0 ImeHTpax NPOUCXOXKIEHUS U MHOrooOpasusi KyIbTYpHBIX pacTeHuil. LleHTpbl
MPOUCXOXKACHUS JOMAIIHUX )KUBOTHBIX. COpT, HOpOAA, IITAMM.

CoBpemMeHHbIE METOBI CelIeKIIMU. MacCoBBIf U WHAMBUAYAIbHBIN OTOOPHI B CENEKIUU
pacTtenuii u kUBOTHBIX. OIIEHKa dKcTephepa. bIN3KOpOACTBEHHOE CKpEIIUBaHUe — MHOPHUIMHT.
Uucras nuHus. CkpemyBaHue YUCTBIX JUHUNA. ['erepo3uc, wuiam TuUOpUgHAsS CuIa.
HeponctBennoe ckpemmuBanue — ayropuaur. OtganéHHas TuOpuauzanvs U e€ YCHeXH.
HckyccTBeHHBIM MyTareHe3 W MOJyYEHUE MOJUIUIOUJIOB. JIOCTHIKEHMS CEeNeKUUU PACTeHU,
YKUBOTHBIX U MUKPOOPTaHU3MOB.



buorexHonorust kak oTpaciib IpPOU3BOACTBA. ['€HHas HHXKEHepus. OTambl CO3/aHus
pexomOunantHor JIHK wu TpancreHHeix opranum3MoB. Kiietounass umxenepus. Kierodnbie
KyJbTYpbl. MUKpPOKJIOHAJIIBHOE pa3MHOKEHHE pacTeHUul. KiloHMpoBaHME BBICOKOIPOYKTUBHBIX
CEeNTbCKOXO3SHUCTBEHHBIX OPraHU3MOB. OKOJIOTUYECKHME M OSTHYecKue mpodmembl. I'MO —
TEHETUYECKU MOAU(PUIIMPOBAHHBIE OPTaHU3MBI.

JleMoHCTpanuu:

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

Tabmuier 1 cxembl: Kapra «LIeHTpBI TPOUCXOXKICHUS W MHOTOOOpasus KyJbTYypPHBIX
pactenuit», «Ilopoapl mOMaNIHUX >KUBOTHBIX», «CopTa KYJbTYPHBIX pacTeHui», «OtnanéHHas
rubpuam3anusy, «Paboter akagemmka M. @. VBanoBay, «[lommmmonmus», «OOBEKTHI
ouorexHonorun», «Kierounele KynbTyphl U KIOHHpOBaHUE», «KOHCTpynpoBaHHE M NEPEHOC
T€HOB, XpPOMOCOM.

O6opynoBaHue: MyISDKM IJI0J0OB M KOPHEIUIOAOB JUKHUX (OPM U KYJIbTYPHBIX COPTOB
pactenuit, repoapuii «CenbCKOX03SIICTBEHHBIE PACTCHUS.

JlabopaTopHble U NPAKTHYECKHE PAadOThI:

Okckypeusi «OCHOBHBIE METOJBI U JOCTHMIKEHHUS CEJICKIIMU PACTEHWH W KUBOTHBIX (HA
CEJIEKIIMOHHYIO CTaHIUIO, IUIEMEHHYI0 (epMy, COPTOUCIIBITATENbHBIA Y4acTOK, B TEIJIMYHOE
X035UCTBO, Ta0OPATOPHUIO arpOYHUBEPCUTETA WM HAYIHOTO IIEHTPA)».

11 KJIACC

Tema 1. OBoaOLMOHHAS 0MOJIOTHS.

[Ipennochlnk BO3HMKHOBEHHUSI 3BOJIIOLMOHHOW TEOPUU. DBOJIIOIMOHHAS TEOpUs U €&
MeCTO B OMoJioTHH. BiusiHIE 3BOIIOIIMOHHON TEOPUHU HA Pa3BUTHE OMOJIOTHH M IPYTUX HAYK.

CBHAETEIBCTBA HBOMIONMU. IlaleOHTONIOTHYECKHE: ITOCJIENOBATEILHOCTh ITOSIBJICHUS
BHJIOB B MAJICOHTOJIOTHYECKON JIETOMHCH, TepexoHbie popMbl. bruoreorpaduieckue: cXoIcTBO
1 pasznuuue GayH U GpIop MaTepuKoOB U OCTPOBOB.

OMOPHOJIOTHYECKUE: CXOJACTBA M Pa3idnuusi 3MOPHOHOB DPa3HBIX BHUIOB IO3BOHOYHBIX.
CpaBHHTEIIPHO-aHATOMUYECKHE: TOMOJIOTHMYHBIC, AaHAJIOTHMYHbIC, PYJMMEHTApHbIE OpraHbl,
aTaBU3MBbL. MOJIEKYIIPHO-OMOXMMHUYECKHE: CXOJCTBO MEXaHU3MOB HACJICJACTBEHHOCTH U
OCHOBHBIX META0O0JIMYECKUX MyTEeH Y BCEX OPraHU3MOB.

OposorionHas teopust Y. JlapBuna. IIpeanochliku BO3HUKHOBEHHS JTapBHHH3MA.
JIBukymiue Cuibl SBOMIONMM  BUAOB 10 JlapBuHy (M30BITOYHOE pa3sMHOXKEHHE TpU
OTPAaHMUYEHHOCTU PECYpPCOB, HEONpeNeNEHHAas H3MEHYHBOCTh, OOopb0a 3a CyllecTBOBaHUE,
€CTECTBEHHBIN 0TOOD).

Cunrternueckas Teopus 3Boonun (CTI) u €€ 0OCHOBHBIC MMOJI0KCHHUS.

MuxkposBosmrorus. [Tomyssius Kak eJuHIIa BUAA U IBOJIOLUU.

JIBuxymue cuibl ((hakTopbl) 3BOJIOLUWK BHJIOB B Mpupoje. MyTalMmoHHBIN Mpolecc U
KOMOMHATHBHAas M3MEHUMBOCTh. [lomymsiioHHble BONHBI W apeld renoB. Mzomsuus u
MUTPALIUSL.

EctectBennslit oTO0Op — HampaBisionuili ¢axtop sBomdtonud. POpMBI €CTECTBEHHOTO
otOopa.

[Ipucnoco6aeHHOCTh OPraHU3MOB Kak pe3yiabTaT BOMIONUH. [IprMepsl mpucnocoOneHuit
y opranuzmMoB. ApoMop(h03bl U UINO-aJaTTAIUH.

Bun u BumooOpazoBanme. Kputepuu Buma. OcHOBHbIE (GOpPMBI BHUI000pa30BaAHUS:
reorpaduueckoe, SKOJIOTHIECKOE.



MakposBomtorus. @opMbl 3BoIONUM: (pueTHYecKas, AWBEPreHTHAs, KOHBEPreHTHAs,
napajuiensHas. HeoOpaTuMoCTh SBOJTIOIIHHL.

[IpoucxoxaeHue  OT  HECHEUUAIM3UPOBAHHBIX  TPEIKOB. [Iporpeccupytomas
crienuajimu3anus. A,Z[aHTI/IBHaSI paguanus.
JdemoHcTpaumuu:

[optperst: K. JIunneit, XK. b. Jlamapk, Y. Jdapsun, B. O. Kosanesckuii, K. M. bap, D.
I'exkensb, @. Mromep, A. H. CeBepiios.

Tabmumer w  cxembl: «Pa3BuTHe oOpraHmdeckoro Mupa Ha 3emiiey», «3apoJIbIin
MMO3BOHOYHBIX JKUBOTHBIX», «Apxeontepukcy, «DopMmbl OOpeOBI 32 CYIIECTBOBAHUCY,
«EctectBeHHbIi  0TOOP», «MHOTOOOpa3ue CcoOpTOB pacTeHuil», «MHoroodpasue MoOpos
KUBOTHBIX», «[Tomymsirum, «MyTranuoHHas U3MEHYUBOCTHY, «Apomopdo3bI»,
«Ummoananrtanun», «OO0mas nereHepamusy, «JIBuxymme cuibl 3BoONUNY», «Kapra-cxema
Mapiipyra nyremectsus Y. Jlapsuna», «bopnba 3a cymiectBoBaHue», «lIpucrnoco0ieHHOCTh
opranu3moBy, «I eorpaduueckoe BUI000pa3oBaHue, « IKOJIOTHIECKOE BUI000pa30BaAHUEY.

O6opynoBaHue: KOJUICKIMS HACEKOMBIX C Pa3TUYHBIMHU THIIAMHU OKPACKH, HA0Op IJI0I0B U
ceMsiH, KoJuteKius «[IpuMepsl 3alUTHBIX TPUCTIOCOOICHUH Y KUBOTHBIX», MOJENh «OCHOBHBIE
HaIpaBJICHUS YBOJIONNNY, 00BEMHAs MOIENTb «CTpOEHHE TOJIOBHOTO MO3Ta TTO3BOHOYHBIX.

buoreorpaduueckas kapra wmupa, Koyuiekmuss «DOpMBI COXPAaHHOCTH HCKOIAeMBIX
KUBOTHBIX W PACTeHHI», Monenb anmmmkaius «llepekpéct xpoMocomy, BIaKHBIE TpenapaThl
«Pa3BuTtne Hacekomoro», «Pa3BuTue mATYIIKM», MHKpompernapaT «Jlpo3zoduna» (HOpMa,
MyTaruu (OpPMBbI KPUTHEB U OKPACKH TENA).

JlaGopaTopHble M IpaKTHYecKue padoThbi:

JlabopaTtopHnas padota Ne 1. «CpaBHEeHHE BUAOB 110 MOP(OJOTUUESCKOMY KPUTEPHIOY.

JlaGopatopunass pabdota Ne 2. «OmnmcaHwe TPUCIIOCOOJICHHOCTH OpraHm3dmMa Hu eé
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHNE U Pa3BUTHE )KU3HU HA 3emuie.

JloHay4yHble IIpPEACTaBICHUS O 3apOXKIACHUMU *KU3HU. HaydHble runore3sl BOSHUKHOBEHMS
KU3HU Ha 3emsie: aOMoOreHe3 M MaHCIepMHs. XUMHUYEcKas SBOJIONUS. AOHOTEHHBI CUHTE3
OpPraHMYECKUX  BEUIECTB W3  HEOPraHMYECKUX. OKCIECPUMEHTAIBHOE  IOJATBEPKICHHE
XUMUYECKOH 3BoJironn. HavganpHble 3Tanbl Ononorudeckoit sBosonun. I'unoreza PHK-mupa.
dopmupoBaHue MEMOpPaHHBIX CTPYKTYP M BO3HHUKHOBEHHME MPOTOKIETKH. [IepBbie KIETKU U UX
3BOOLUS. POPMUPOBAHUE OCHOBHBIX I'PYII )KUBBIX OPraHU3MOB.

PazButne xu3Hum Ha 3emne no s3paM u nepuodam. Karapxeil. Apxeilckas u
npoTepo3oiickas 3pel. [lameo3oiickas spa u €€ mepuoabl: KEMOPUHCKHI, OPIOBHUKCKHMA,
CUJIYPUHCKUM, IEBOHCKUI, KAMEHHOYTOJIbHBIN, IEPMCKUM.

Me3so3oiickas 3pa U €€ Mepuoibl: TPUACOBBIN, IOPCKUA, MEJIOBOM.

KaitHo3o¥ickast 3pa u e€ nepuopl: MajieoreHOBbI, HEOT€HOBbIN, aHTPOIIOT €HOBBIH.

XapakTepucTuKa KiIMMaTa M IeOJIOTMYECKHX IMpoleccoB. OCHOBHBIE 3Tallbl 3BOJIIOIUHU
PaCTUTENBFHOTO M KHBOTHOTO MHpa. Apomopdo3bl y pacTeHUd W KMBOTHBIX. [losiBreHwue,
pacuBeT U BBIMUPAHUE TPYII )KUBBIX OPraHU3MOB.

Cucrema OpraHMYeCKOro MUpa Kak OTpa)keHue 3BOIOUUUA. OCHOBHBIE CHCTEMATHUYECKUE
TPYIIbl OPraHU3MOB.

OBOJIIOIMSL  YeNoBEKa. AHTpPOIOJOTUsl Kak Hayka. Pa3BuTHe TpencTaBleHH O
MPOUCXOKACHUM YelloBeKa. MeTo1bl n3ydeHus: auTpornorene3a. CxoAcTBa U pa3linyus YeloBeKa
1 KUBOTHBIX. CHCTEMAaTHYECKOE MOJIOKEHUE YETOBEKa.



JBwxyme cuibl  (pakTopbl) aHTpomorene3a. HacnencTBeHHass W3MEHYHBOCTh U
ecTecTBeHHbIN 0TO0p. OOIIecTBeHHBII 00pa3 )KU3HU, U3TOTOBJICHUE OPYAUN TPYZA, MBIILICHHUE,
peub.

OcHOBHBIE CTagUM M BETBU 3BOJIOLUU YEJIOBEKA: aBCTPAIONUTEKH, YEIOBEK YMEIbIH,
Yenosek mnpsmoxoadamuii, YenoBek HeaHaepranbckuil, Yenoek pasymubid. Haxonku
MCKOTIAeMBIX OCTATKOB, BPEMsI CYIIECTBOBAaHHUSA, 00JACTh PacHpOCTpaHEHUs,, 00BEM TOJOBHOTO
Mo3ra, 00pa3 )KU3HU, OPYIAHSL.

UYenoseueckrne packl. OCHOBHBIE OOJBIIME Pachl: €BPOINEOMIHAs (€Bpa3uiicKas), HErpo-
aBcTpajioniHas  (PKBaTOpHallbHAasl), MOHTOJIOMAHAs  (a3MaTcKo-aMepukaHckas). YepTsl
MPUCIIOCOOJICHHOCTH MPEJICTABUTENICH YEJOBEYECKUX pac K YCIOBHSAM CYyIICCTBOBAHHSL.
EnunctBo yenoseueckux pac. Kpuruka pacuzma.

JdemoHncTpauuu:

[Moptpetsr: @. Pean, JI. Tlactep, A. Y. Onapun, C. Mumnep, I'. FOpu, Y. JlapBus.

Tabmuubl u cxemsbl: «Bo3uukHoBeHue CoHEUHON cUCTeMbl», «Pa3BuTe OpraHmueckoro
mupa», «PacrurenpHas kietka», <«OKuBoTHas kieTtka», «l[IpokapuoTnueckas KieTKay,
«CoBpeMeHHasi CucTeMa OpPraHu4yeckoro Mupay», «CpaBHEHHE aHATOMUYECKHX YEpT CTPOEHHUS
YelloBEeKa M 4YeJOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MaJ€OHTOJOTHYECKHX HaXOJ0K
MPEKOB COBPEMEHHOTO 4YeNOBEKa», «JlpeBHeimue moam», «J/IpeBHue moan», «llepBbie
COBPEMEHHBIE JIION», «YemoBeuecknue pachi».

O6GopynoBanue: w™ymspku — «lIpoucxoxknenue dYenmoBeka» (OFOCTBI  aBCTPATOTHUTEKA,
MUTEKaHTPOIla, HeaHJepTalblla, KPOMAaHbOHIIA), CICHKU WM M300pakeHHs KaMEHHBIX OpYAHid
MEePBOOBITHOTO YeJIOBEeKa (KaMHH-YOTIEPHI, pyomsia, ckpebiia), TeOXpOHOIOTHYECKas TaOnuIla,
KoJuteKusi «@OpMbl COXPAHHOCTH UCKOTIAEMBbIX KUBOTHBIX U PACTCHUII.

JlaGopaTopHble M IPaKTHYeCKUe PadoThI:

[Tpaktuueckas padota Ne 1. «/3ydeHne UCKOMAEMbIX OCTaTKOB PACTEHUN M )KHBOTHBIX B
KOJUTEKIIHSIX).

DKCKypcusi « OBOJIOIUS OPraHUYEeCKOro Mupa Ha 3emiie» (B €CTECTBEHHO-HAay4YHBIA HIIN
KpaeBeIUECKHI MY3€ei).

Tema 3. Opranusmbl H OKpY:Ka0Las cpeaa.

DKojorusi Kak Hayka. 3ajaud M pasfenbl dKOJOrMH. MeToabl 3KOJOTHYECKHX
UCCIIeIOBAaHUM. DKOJIOTHYECKOE MUPOBO33PEHHUE COBPEMEHHOTO YeIOBEKa.

Cpenpl  oOuTaHusT  OpPraHM3MOB:  BOJHAas,  Ha3eMHO-BO3IyIIHas,  MOYBEHHas,
BHYTPHUOPTaHU3MEHHASI.

Okonorudeckue ¢akropbl. Kiaccuduxamus skonorunueckux (pakTopoB: abMOTHYECKHE,
OuoTHYeCcKHe U aHTpororeHHsIe. JlelicTBre 3K0I0rndeckix (PakKTOPOB Ha OPTaHU3MBI.

AbGuotuueckue  (GakTOphel:  CBET, TEMIIEpaTypa, BIAXKHOCTb.  DOTONEPUOIU3M.
[IpucnocobaeHunss Opranu3MoB K JecTBHUIO abuoTHuecKkux pakTopoB. buonoruveckre puTMbl.

buotnueckne daktoppl. Buasl OMOTHYECKHMX  B3aUMOJICHCTBUN:  KOHKYPEHLHS,
XHUIHUYECTBO, CUMOMO3  ero ¢opmbl. [lapazuTusm, koomeparus, MyTyain3M, KOMMEHCAIU3M
(KBapTHpaHCTBO, HaxXJIeOHWYECTBO). AMEHCAINU3M, HEUTpanu3M. 3HaueHHe OHUOTHUYECKUX
B3aMMO/ICHCTBUII 715 CYIIIECTBOBAHUS OPTaHM3MOB B IIPUPOIHBIX COOOIIIECTBAX.

DKOJIOTUYECKHE XAPAKTEPUCTUKU monyasuud. OCHOBHBIE MOKa3aTenu MOMYJSLUN:
YUCJIEHHOCTb, IUJIOTHOCTh, POKAA€MOCTb, CMEPTHOCTb, NPHUPOCT, Murpanus. JuHamuka
YUCJIIEHHOCTH MOMYJIALMH U €€ Perysiusi.

JdemoHcTpaumnu:

[Moptpetsr: A. I'ym6onpar, K. @. Pynbe, D. ['ekkensb.



Tabmuuer u cxemsl: kapra «lIpupoaasie 30Hb1 3emin», «Cpeasl OOUTaHUS OPTaHU3MOBY,
«Doronepuogusm», «llomymsum», «3aKOHOMEPHOCTH pOCTa YHCICHHOCTH IOMYJSIUH
uHpy30pun-Typenbkny», «lIuiessie nenmy.

JlaGopaTopHble U NPpaKTHYeCKHe PadOThI:

Jlaboparopuas padora Ne 3. «Mopdonorudeckne 0cOOCHHOCTH PACTCHHIA U3 PAa3HBIX MECT
OOUTaHUSD).

JIaGopatopHnast pabota Ne 4. «BnusiHue cBeTa Ha POCT M Pa3BUTHE YEPEHKOB KOJICYCa.

[TpakTraeckas padorta Ne 2. «[loac4ér MIOTHOCTH MOMYJISIHNA Pa3HBIX BUIOB PACTCHUI.

Tema 4. Coo01mecTBa U IK0JIOTHYECKHE CHCTEMBI.

CoobmecTBo  opraHuzmMoB —  OuoneHo3. CTpykrypbl — OHOLIEHO3a:  BHJOBas,
MIpOCTpPaHCTBEHHasd, Tpouueckas (rnumieBas). Bunpi-nomunanTsl. CBs31M B OMOLIEHO3E.

Okojnorudeckre cucrembl (3kocucreMsl). [lonstue 06 skocucreMe U OUOreoleHO3e.
OyHKIIMOHANBHBIE KOMIIOHEHTBI JKOCHUCTEMBI: MPOAYIEHTBHI, KOHCYMEHTHI, pPEIyLEHTHI.
KpyroBopoT BemiecTB M MOTOK 3HEPrUM B 3KocucTeMe. Tpoduueckue (MUILEBHIE) YPOBHU
skocuctembl. [lumeBble menmu u cetn. OCHOBHBIE TIOKa3aTeNd JKOCHUCTEMBI: OHoMacca,
MPOIYKIHS. DKOJOTHMYECKHE MUPaMUABL: TMPOIYKIMH, YHCICHHOCTH, Omomacchl. CBoiicTBa
9KOCHCTEM: YCTOMYMBOCTb, caMoperynsauus, pazsutue. Cykueccus.

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

AHTPOTIOTEHHBIE IKOCUCTEMBL. ATPOIKOCHCTEMBI. Y POOIKOCHCTEMBI. bromorndeckoe u
XO035IIICTBEHHOE 3HaY€HHE arpO3KOCUCTEM M YPOOIKOCHCTEM.

buopazHoobOpaszue kak (HakTop ycTOHYMBOCTH 3KocucTeM. COXpaHEeHHE OHOJIOTHYECKOTO
pazHooOpa3us Ha 3emie.

VYuenue B. U. Bepuanckoro o 6mochepe. I'panuripl, coctaB U cTpykrypa Ouochepsr.
Kupoe BemectBo u ero (yakuun. OcoOeHHOCTH OMocdepbl Kak TIOOATBHOW 3KOCHCTEMBI.
Jlunamuueckoe paBHOBecHEe U oOpaTHas CBsI3b B OHocdepe.

KpyroBopoTsl BemecTB W OHOTEOXMMHUYECKHE ILMKIBI 3JIEMEHTOB (yriepoja, asoTa).
3oHanbHOCTH Onochepsl. OCHOBHBIE OMOMBI CYIIITH.

UYenoseuecTBo B Onochepe 3emian. AHTpornoreHHbIe n3MeHeHus B Ouocdepe. ['modansHbIe
HKOJIOTHYECKUE TTPOOIIEMBI.

CocymiectBoBanue Ipupoisl U yenoedecTBa. CoxpaHneHue OMopa3HO0Opa3us Kak OCHOBA
ycroiunBoctu 6nochepsl. OCHOBa pallMOHAIBHOTO YIPAaBJICHUS MPUPOJHBIMU PECypcaMu U UX
ucrnosib3oBanue. J{oCTkeHns OUOJIOTHUH U OXPaHa MPUPOIBI.

JdeMmoHcTpanum:

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

Tabmumst u cxemsl: «llumessie nenu», «bUoIEHO3: cocTaB U CTPyKTypay, «[Ipupoanbie
coobmectBa», «llenmu mnutanusa», «Okonoruueckas nupamuga», «buochepa u uersoBex»,
«DJKocHCcTeMa MIMPOKOJUCTBEHHOTO Jieca», «IKOCUCTeMa XBOMHOro Jecayn, «buoreHos
BoJoEMa», «ArpoleHo3», «lIpuMepHble aHTPONOreHHblE BO3ACUCTBUS Ha TMPUPOIY»,
«BaxkHelme MCTOYHMKM 3arps3HEHUs BO3/yXa M TPYHTOBBIX Boa», «llouBa — BakHelImas
cocrasisonas ouocheps», «PakTopsl Aerpagannu No4By, «I[lapHuKoBBINA d3pdhexT», «DaKTopbl
pazmoaKTUBHOTO 3arpsi3HeHus Onocdepsl», «O0mas cTpykTypa ouocheps», «PacnpoctpaneHue
KHU3HU B Onocdepe», «O30HOBBIN 3KkpaH OHochepsl», «KpyroBopoT yriepoga B Guocdepey,
«KpyroBopoT a3ora B IpHpOJIEY.

Ob6opynoBanue: MO/I€JTb-aNTITUKAIHS «Tunuynbie OMOLIEHO3BI», repbapuii
«PacturenbHble  coolmiecTBa», Kosulekuuu — «buonenos3y», «Bpeaurenn — BaKHEHIIHMX



CEeNIbCKOXO3SUCTBEHHBIX  KYJABTYP», TepOapuM M KOJUIGKIMM PACTEHHH M  >KUBOTHBIX,
IIPUHAUIeKALME K Pa3HBIM JKOJIOTMYECKUM I'pylIiaM oaHOro Buaa, Kpacuas xaura Poccuiickoit
Denepanyu, n300paKeHIsI OXPaHIEMbIX BUIOB PACTEHUH U KUBOTHBIX.



[NTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA I[NIPOTPAMMBI 110 BUOJIOTUN HA
BFA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OEPA3OBAHUA

Cornacho ®I'OC COO, ycraHaBauBarTCs TpeOOBaHUA K pe3ysbTaTaM OCBOEHHUS
00y4aromuMuCs MPOrpaMM CpeHero oo0mero o0pa3oBaHus: JIMYHOCTHBIM, METANIPEMETHBIM U
IMPpECAMCTHBIM.

JIMYHOCTHBIE PE3YJIBTATbBI

B cTpykType JNMYHOCTHBIX pE3yJabTaTOB OCBOCHHUs Npeamera «bHOJIOrus» BBIIEIEHBI
CIIEIYIONINE COCTABIIAIONINAEG: OCO3HAHWE OOYYAOIIMMHUCS POCCHUCKOH  TPaXkJTaHCKON
UJCHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSTEILHOCTH W CaMOOIPECIICHUIO,
HaJIM4Yue MOTHBAIIUHU K 06y‘~I€HI/II-O 6I/IOJ'IOFI/H/I, IIGJ'IGHaHpaBJICHHOC pa?,BI/ITI/Ie BHy’[’peHHI/Ix
yOEXJEeHUH JTMYHOCTH HAa OCHOBE KIIIOUEBBIX LIEHHOCTEW M MCTOPUYECKUX TPAJAULUNA pa3BUTHUS
OMOJIOTUYECKOTO 3HAHUS, TOTOBHOCTh W CIIOCOOHOCTH OOYYArOIIMXCS PYKOBOJCTBOBATHCS B
CBOGI\/’I ACATCIBbHOCTHU IECHHOCTHO-CMBICIIOBBIMHA YCTaHOBKaMI/I, HpI/IcyHII/IMI/I CUCTEME
OMOJIOTUYECKOTO 00pa30BaHMs, HaJWYHE OKOJIOTHYECKOTO TIPABOCO3HAHMS, CIIOCOOHOCTH
CTaBUTH 1LICIIU U CTpOI/ITI) JKN3HCHHBIC ITJIaHBI.

.HI/I‘-IHOCTHI)IG pe?;y.]'H)TaTI)I OCBOCHUA npenMeTa «BI/IOJ’IOFI/IS[» JOCTUTAKOTCA B C€OAHWHCTBEC
y‘-Ie6HOI\/’I 158 BOCHI/ITaTCJIBHOﬁ JCATCIIBHOCTH B COOTBETCTBUHU C Tpa,ZII/H_[I/IOHHI)IMI/I pOCCHfICKHMH
COI_[I/IOKy.]'II)TypHI)IMI/I, HCTOqueCKHMH 158 )IYXOBHO—HpaBCTBeHHI)IMI/I IIECHHOCTAMU, HpI/IHSITI)IMI/I B
o0IecTBe TpaBWIaMH W HOPMaMH TOBEJIEHUS M CIOCOOCTBYIOT MpolieccaM CaMOTIO3HAHUS,
CaMOBOCITUTAHUSA M CaMOPA3BUTHsI, PA3BUTHUS BHYTPEHHEW MO3WIIMM JIMYHOCTH, MATPHOTHU3MA,
YBOXEHHUS K 3aKOHY WM TPABOIOPSIKY, YEJTOBEKY TPyJda U CTApIIEMy IMMOKOJEHHUIO, B3aUMHOTO
YBOXEHHUS, OCPEeKHOTO  OTHOIICHWS K  KyJIbTYpHOMY  HACICAUI0 W TPATUIUAIM
MHOTOHAIIMOHAIBHOTO Hapoaa Poccuiickoit denepanuu, MpUpoJe U OKPYKaroLIEeH cpeie.

JImgHOCTHBIE Pe3yabTaThl OCBOCHHs Y4eOHOTro mpeameTa «buosiorusy M0JKHBI OTpakaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaroOlIUXCsl PYKOBOICTBOBATHCSH C(HOPMUPOBAHHOM BHYTpPEHHEH
MO3HUIMEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX OpHEHTAllMi, TO3UTUBHBIX BHYTPEHHUX
yOCKJICHU, COOTBETCTBYIOIIUX TPATUIMOHHBIM IIEHHOCTSAM POCCHUMCKOTO  OOIIecTBa,
pacIIupeHre >KM3HEHHOTO OIbITa M OIBITA JACATEIHPHOCTH B IPOIECCE peaTu3allid OCHOBHBIX
HaIpaBJICHUH BOCIIUTATEILHOM NEATEILHOCTH, B TOM YHCJIE B YaCTH:

1) rpaskaaHCcKOro BOCIIMTAHMSI:

chOpPMUPOBAHHOCTh TPAKIAHCKOM TMO3UIMH  OOydarlerocs Kak aKTHUBHOIO U
OTBETCTBEHHOT'O 4YJICHA POCCUICKOTO 00IIECTBa;

OCO3HAHHWE CBOUX KOHCTUTYIMOHHBIX IIpaB U OOS3aHHOCTEH, yBaK€HHWE 3aKOHA H
MPaBOIOPSIIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOH JEATEIHHOCTH MPHU CO3/IaHUHM YUEOHBIX MPOEKTOB,
pelieHny y4eOHbIX U MO03HABATENbHBIX 33/1a4, BEIIOJTHEHHH OMOJIOTHYECKIX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPENENATh COOCTBEHHYIO TMO3HMIHMIO MO OTHONIGHHI0 K SBJICHUSM
COBPEMEHHOM KU3HU U OOBICHITH €€;

YMEHHE y4YUTBIBATh B CBOUX JCUCTBUSIX HEOOXOJAUMOCTh  KOHCTPYKTHBHOTO
B3aUMO/ICHCTBUS JIIOJICH ¢ pa3HBIMH yOEXKIEHUSAMHU, KyIbTYPHBIMH [IEHHOCTSAMH U COIUATBHBIM
MOJIOKCHUEM;



TFOTOBHOCTb K COTPYJHHYECTBY B IIPOLECCE COBMECTHOTO BBINOJIHEHUS YUYEOHBIX,
MO3HABATENBHBIX M HCCIEAOBATENIbCKUX 3a/lay, YBAXXUTEIHHOTO OTHOIICHHS K MHEHHIO
OTIIIOHEHTOB MPH 0OCYKJICHHH CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOTO COJICPIKAHMS,

TOTOBHOCTb K T'YMaHUTapHOM U BOJOHTEPCKOMN JIEATEIIbHOCTH;

2) NaTPpMOTHYECKOT0 BOCIIUTAHMS:

c(hOPMHUPOBAHHOCTH POCCHICKON IPAXTAHCKOW UICHTUYHOCTH, TATPUOTH3MA, YBAKCHUS K
CBOEMY HApoOJy, 4yBCTBa OTBETCTBEHHOCTH Iiepes] PoaMHOMN, TropAocTH 3a CBOW Kpai, CBOIO
Ponuny, cBOM f3bIK U KyJIbTYpY, IPOILLIOE U HACTOSIIIEE MHOTOHAIIMOHAJILHOTO Hapoa Poccuy;

LIEHHOCTHOE OTHOIICHHE K TMPUPOJHOMY HACICAUI0 M TAMATHUKAM TIPHUPOJBI,
noctuxeHusiM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCUHUCKHUX YUYEHBIX B CTAaHOBJIEHUE M pa3BUTHE
OMOJIOTUH, IOHUMAHUSI 3HAYCHUST OMOJIOTUU B TIO3HAHUH 3aKOHOB MPHUPOJIbI, B )KHU3HU YEJIOBEKA U
COBPEMEHHOT0 00111eCTBa;

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

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHMWE JYXOBHBIX IIEHHOCTEN POCCUIICKOTO HApO/1a;

c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ’TUUECKOTO TIOBEICHUS;

CIIOCOOHOCTH OIIEHHUBATh CUTYAIMIO M MPUHUMATh OCO3HAHHBIC PEUICHUS, OPUECHTUPYSCH
Ha MOPaAJIbHO-HPaBCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHHKE JIMYHOTO BKJIaJla B IOCTPOECHUE YCTOMYMBOTO OYAyIIEro;

OTBETCTBEHHOE OTHOIIEHHME K CBOMM pOJMTENSM, CO3JAHMI0 CEMbH Ha OCHOBE
OCO3HAHHOTO MPUHATUA LIEHHOCTEW CEMEHHOM KU3HHU B COOTBETCTBUU C TPAJULUAMH HApOJOB
Poccnu;

4) 3cTeTHYeCKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOUICHHE K MUpPY, BKJIIOYAs 3CTETUKY ObITa, HAYYHOTO M TEXHHYECKOIO
TBOPYECTBA, CIIOPTA, TPYyAa, OOLIECTBEHHBIX OTHOIICHUM;

IMOHMMAHHE SMOLMOHAIBHOTO BO3ACHCTBUS KUBOM IPUPOBI U €€ EHHOCTH;

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

5) ¢usuueckoro BocnuTaHus, (OPMHUPOBAHUA  KYJIbTYPbl 3I0POBbS M
IMOLMOHAJIBHOIO 0JIAr OOy YHsI:

MOHMMAaHKE U peanu3alus 3J0pOBOro U 6e30MmacHoro o0pasa >KU3HH (30pOBOE MUTAHHE,
coOroieHre TUTHeHUYECKUX MPaBWII M HOPM, COATaHCHUPOBAHHBIM PEXUM 3aHITUNA M OTIbIXA,
perynspHas ¢u3nyeckas aKTHBHOCTb), OEpPEeKHOr0, OTBETCTBEHHOIO M KOMIIETEHTHOIO
OTHOIICHUSI K COOCTBEHHOMY (PU3HUECKOMY U ICUXUYECKOMY 3/I0POBBIO;

MOHMMAaHHE [EHHOCTU TMpPaBWJI HWHAMBUAYAJTbHOTO M KOJUJICKTUBHOTO 0O€301acHOro
MOBEJICHUS B CUTYalUAX, YIPOKAIOIINX 3I0POBbIO U KU3HU JIFOJICH;

OCO3HAHHE TOCIEACTBHM M HEMPHUATHS BPEIHBIX MPUBBIYEK (YHOTPEOIEHUS aIKOTOJIS,
HapKOTHUKOB, KypeHHs);

6) TPy10BOr0 BOCIIUTAHUA:

TOTOBHOCTb K TPYAY, OCO3HAHHE IIEHHOCTH MacTepCTBa, TPYAOTIO0HE;

TOTOBHOCTh K aKTUBHOM JEATEIBHOCTH TEXHOJIOTMUECKOW M COLMAIbHOM HAPABIEHHOCTH,
CIIOCOOHOCTh ~ WMHUIIMHPOBATh, IJIAHUPOBATH W CAMOCTOSITENIBHO  BBIMOJHATH  TaKykO
NEeSTENbHOCTH;



MHTEpEC K Pa3iM4HbIM cdepaM MpodecCHOHANBHON NeATETbHOCTH, YMEHHUE COBEPIIATh
OCO3HAHHBIN BEIOOp Oymymiel mpodeccruu u peann30BbIBaTh COOCTBEHHBIC KU3HESHHBIC TITAHBI;

TOTOBHOCTh M CHOCOOHOCTH K 0Opa30BaHUIO M CaMOOOpPa30BAaHHUIO HA MPOTSHKEHUHM BCEi
KU3HU;

7) 3K0JIOTHY€CKOr0 BOCTIMTAHUA:

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

MOBBIIICHUE YPOBHSI AKOJOTMYECKOW KYJIBTYpPBI: MPHUOOpPETEHHE OIbITa IUIAHWPOBAHUS
IIOCTYIIKOB U OLIEHKH UX BO3MOXHBIX MOCJEICTBUMN JJI1 OKPYKAIOILIEH CpeJibl;

OCO3HAaHHKE IJI00aJIbHOI0 XapaKkTepa SKOJIOrMYECKUX MPOOJIeM U IMyTeH UX pelIeHMUs,;

CIOCOOHOCTh MCNOJIb30BaTh MPUOOpETaeMble MPU U3y4YEHUU OMOJIOTHH 3HAHUS U YMEHUS
IIpU pElIeHUH NpoOJIeM, CBSI3aHHBIX C PAllMOHAIBHBIM IPUPOJOIOJIB30BAHUEM (COOIIIO/IeHNE
MpaBWJI MOBEAEHUS B NPUPOJE, HANPABIEHHBIX HAa COXpaHEHUE PABHOBECHS B SKOCUCTEMaX,
OXpaHy BUJOB, IKOCHCTEM, OUoCchepbl);

aKTUBHOE HENpUATHE JIEHCTBUM, NMPUHOCSIIMX BpeI OKpYXKarolledl MpUpOAHON cpene,
yYMEHHE MPOTHO3UPOBATH HEOJIArONpPUSATHBIE SKOJIOTMUYECKUE MOCIEACTBUS MPEeIIPUHUMAEMbIX
JNEUCTBUN U MPEAOTBPAILATh UX;

HaJIM4Yue Pa3BUTOIO HKOJOTMYECKOTO MBIIUICHUS, 3KOJOTHYECKOW KyJIbTYphl, OIBITA
NESITEeIbHOCTH  DKOJIOTUYECKOW HANpaBJIEHHOCTH, YMEHHS pPYKOBOACTBOBATbCA HMH B
M03HABaTEIbHONW, KOMMYHUKATHBHOW M COLIMAJIbHOM MpaKTUKE, TOTOBHOCTH K Y4YacTHUIO B
MIPaKTUYECKON JESITEIbHOCTH IKOJIOTUYECKOM HaIIPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOI0 TO3HAHUSA:

c(OpPMUPOBAHHOCT MHUPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY  YPOBHIO
pa3BUTHUST HayKM M OOIIECTBEHHOM TMpaKkTUKW, OCHOBAHHOIO Ha JHUaliore KYJbTYp,
CIOCOOCTBYIOILIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUDPE;

COBEPILEHCTBOBAHUE S3BIKOBOU M YNTATEIBCKON KyJIbTYphl KaK CPEJICTBA B3aUMOICHCTBHS
MEXKy JIIOJIbMU U MIO3HAHUS MUPA;

MOHUMaHHe crenupuKku OUOJIOTUM KaK HayKd, OCO3HaHUA €€ poju B (OpMUPOBAHUU
PaIMOHAJILHOTO HAYYHOT'O MBIIJICHUS, CO3/IaHUHU LIEIOCTHOTO MPEACTaBICHUS 00 OKpYKaroIeM
MHpE KaK O €IMHCTBE TMPUPOJIbI, 4YEIOBEKa M OOIIecTBa, B MO3HAHUM IPUPOJIHBIX
3aKOHOMEPHOCTEH U pelieHrnu IpoobiieM COXpaHeHUs! IPUPOTHOTO PAaBHOBECHS;

yOexAEHHOCTh B 3HAYUMOCTH OWOJIOTMU JJIi COBPEMEHHON LMBHIM3ALMU: 00eCIeUeHUS
HOBOTO YPOBHSI Pa3BUTHUS MEAUIIMHBI, CO3JaHHE MEPCIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
peuarh pecypcHble mpooOaeMbl Pa3BUTHSI YETIOBEUECTBA, MIOMCKA MyTel BBIXOJA U3 III00ATbHBIX
AKOJIOTHYECKUX MpoOsieM U 0OecrieueHus mepexoaa K yCTOWYMBOMY Pa3BUTHIO, PAllMOHATILHOMY
MCIO0JIb30BAHUIO MIPUPOJAHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTH B MOJIyYEHUH OMOJOTHYECKMX 3HAHUU B IIEJSAX MOBBIIMICHUS OO0IIen
KYJIBTYPbl, €CT€CTBEHHO-HAy4YHON TIpPaMOTHOCTH, KaK COCTaBHOM 4YacTu (YHKIHOHATHHON
IrPaMOTHOCTH 00yJaromuxcs, GopMHUpyeMO pu U3y4eHUN OUOJIOTHH;

MMOHMMAaHHE CYIIHOCTH METOJIOB IO3HAHMS, HMCIOJIb3YEMbIX B €CTECTBEHHBIX HAyKax,
CIIOCOOHOCTH HCIIOJIb30BaTh TIONMy4YaeMmble 3HAHUS IS aHajuu3a W OOBSCHEHHS SBIICHUN
OKpYXAloIlEro MHpa M NPOMCXOJIIUX B HEM HM3MEHEHUH, yMEHHE JenaTh OOOCHOBAaHHbIE
3aKJIIOUEHUS] Ha OCHOBE HAy4yHBIX (DAaKTOB U HMMEIOIIUXCS [aHHBIX C MENbI0 TMOTYyYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CaMOCTOSITENIBHO HCIOJb30BaTh OWOJIOTUYECKUE 3HAHMS JUISL pelIeHHs
po0JieM B pealIbHBIX )KU3HEHHBIX CUTYaIIUAX;



OCO3HAHME IICHHOCTH HAyYHOU JEATENIbHOCTH, TOTOBHOCTh OCYIIECTBIISATH NMPOEKTHYIO U
HCCIIEA0BATENLCKYIO NEATEIbHOCTh HHAUBUAYAILHO U B TPYIIIIE;

TOTOBHOCTb M CIIOCOOHOCTh K HEIPEPHIBHOMY OOpa30BaHUIO M CaMOOOpa30BaHMIO, K
AKTUBHOMY IIOJYUYCHHUIO HOBBIX 3HAaHUH 1O OHOJIOTMM B COOTBETCTBHHU C >KHU3HEHHBIMU
MOTPEOHOCTSAMHU.

METAINIPEAMETHBIE PE3YJIbTATHI

MeranpeaMeTHbIE PE3YNIbTaThl OCBOCHHUSI yueOHOTo mpenmera «buosiorusy BKIIOYAIOT:
3HaUMMbIe TSI (DOPMHUPOBAHMSI MHUPOBO33PEHUS  OOYYAIONIUXCS  MEXIUCIUTIIMHAPHBIC
(MexTpeMeTHbIE) OOIIeHayYHbIE TTOHSITHS, OTPAKAIONINE 1IEJIOCTHOCTh HAYYHOU KapTUHBI MUpPa
U crenu@uKy METOI0OB TIO3HAHUS, UCTIOJIB3YEMBIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, YHEPTHS,
SIBJICHUE, TIPOLIECC, CUCTEMa, HAay4dHbIH (akKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsi, UCCIEIOBaHNUE, HAONIOJCHUE, M3MEpPEHUE, HKCICPUMEHT U JPYTHX), YHUBEPCAIbHbBIC
yueOHble JIeHCTBUS (TIO3HABaTEIbHbIE, KOMMYHUKATUBHbBIE, PETYISTHUBHBIE), 00ECIEeUrBAIOIINE
dhopmupoBanne (PyHKIIMOHATLHONW TPAMOTHOCTH W COLMAIIBHON KOMIIETCHIIMH OOYJaromInxcs,
CIIOCOOHOCTh 00y4aromuxcst HCII0JIb30BaTh OCBOEHHBIE MEXTUCITUTIITNHAPHBIE,
MHPOBO33PECHUECKHE 3HAHWS W YHUBEpPCAIbHBIC Yy4eOHBIC NEWUCTBUS B IIO3HABATCIHHOW U
COIIMAIBHON MTPAKTHKE.

MeranpeaMeTHBIE PE3YJIbTaThl OCBOCHHS MPOTPAaMMBI CPEIHEr0 00Imero oOpa3oBaHUs
JOJDKHBI OTPaKaTh:

OBiajeHHe YHMBePCAJIbHBIMH YUeOHbIMH MO3HABATEIbHBIMH € CTBUSIMU:

1) 6a3oBbIe JJoruuecKue AeiicTBUs:

CaMOCTOSITENIbHO (POPMYNIHpOBaTh M aKTyaJIH3UpoBaTh MpoOieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

WCIOJIb30BaTh TMPU OCBOCHUM 3HAHUN TPUEMBI JIOTUYECKOTO MBINIICHUS (aHalu3a,
CUHTE3a, CpaBHEHMS, KiacCU(pUKaIuu, OO0O0OIIEeHUs), PACKpPhIBATh CMBICT OHOJIOTHYECKUX
MOHATHH (BBIACTATH UX XapaKTepHbIE MPU3HAKHU, YCTAHABIUBATD CBS3U C IPYTUMHU MOHATHIMH);

OTIPEeNIATh LIEJIN JeATeIbHOCTH, 3a7aBas HapaMeTpbl U KPUTEPUHU HUX JOCTHXKCHHUS,
COOTHOCHUTH Pe3yJbTaThl ACATEILHOCTHU C MOCTABICHHBIMU IIEJISIMU;

WCIOJIb30BAaTh OHOJIOTHMYECKUE TMOHATHS sl OObscCHEHUs (AKTOB M SIBICHUN >KUBOU
MIPUPOJIbI;

CTPOUTH JIOTUYECKUE paCCyX ACHHs (MHIYKTUBHBIC, JACAyKTUBHBIC, IO aHAJOTHH),
BBISIBIISITh 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PACCMATPUBAEMBIX SIBICHUSAX, (POPMYITHPOBATH
BBIBOJIbI M 3aKJTFOUCHUS;

MIPUMEHSITh CXEeMHO-MOJICJIbHBIE CPEJCTBA AJIS MPEACTABICHUS CYIIECTBEHHBIX CBA3EH U
OTHOIICHUI B M3y4aeMBIX OMOJOTHYECKHX OOBEKTaX, a TaKKe MPOTHUBOPEUYHUI Pa3HOro poja,
BBISIBIICHHBIX B Pa3IUMYHBIX WH(OOPMAIIMOHHBIX HCTOUHUKAX;

pa3pabaThIBaTh IJIaH PELISHUS MPOOIEMbI ¢ YIETOM aHaIN3a UMEIOIIUXCS MaTepUaIbHBIX
1 HEMaTepUaJIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBHI B JIEATEIHHOCTH, OIICHUBATH COOTBETCTBHE PE3yAbTAaTOB IENSIM,
OIICHUBATh PUCKU MOCIEICTBUN ACITEIbHOCTH;

KOOPJIMHUPOBATh M BBINOJNHATH PAOOTy B YCJIOBHSIX pPEaTbHOTO, BHPTYAIbHOTO U
KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIILJICHUE MPU PEIICHUH KU3HEHHBIX TTPOOIIEM.

2) 0a30BbI€ HCCJIEA0BATEIbLCKHE AeHCTBHA:



BIIQJICTh HABBIKAMH Y4EOHO-HUCCIIEIOBATEIBCKOW M MPOSKTHOUW JCSITELHOCTH, HAaBBIKAMH
paspernienus mpodsieM, CocoOHOCTBIO U TOTOBHOCTHIO K CAMOCTOSATEILHOMY MOUCKY METOJOB
pENICHUS MPAKTUIECKHX 33124, IPUMEHEHHUIO Pa3IMYHBIX METOJIOB TIO3HAHMUS,

WCIOJIb30BAaTh PA3IMYHBIC BUABI JEATCIILHOCTH IO IOJIYYEHUIO HOBOTO 3HAHUS, €ro
WHTEPIIPETAINH, MTPEOOPA30BAHUIO M MPUMEHEHUIO B YUEOHBIX CHTYAlHsX, B TOM YHCJE TPU
CO3JaHUH YIEOHBIX U COIMATLHBIX TPOCKTOB;

(dhopMHpOBaTh HAYYHBIA THI MBIILICHUS, BIAJACTh HAYIHOW TEPMHHOJIOTHEH, KIFOYCBBIMU
MOHATHSAMH ¥ METOJIaMU;

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

BBISBIISITE TIPUYUHHO-CJIC/ICTBEHHBIC CBS3UM M aKTyaJIM3UpPOBATh 3a7ady, BBIIBUTATH
TUNOTe3y ©€ peIICHHs, HaxXOIUTh apTyMEHTHI JIIs JO0Ka3aTelIbCTBA CBOUX YTBEPXKICHUM,
3aJIaBaTh MapaMeTPhl U KPUTCPUH PEIICHHUS,

AQHAIM3MPOBATh TIOJNYYCHHBIE B XOJC pEIICHHUS 3aJa4dl  pPe3yJIbTaThl, KPUTUYECKU
OIICHUBATH UX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIOBHSIX;

JaBaTh OIEHKY HOBBIM CUTYAIIHsIM, OIICHUBATh IPUOOPETEHHBIHN OTIBIT,

OCYIIECTBIIATE IEJICHANIPABICHHBIN MMOUCK TIEPEeHOCa CPEACTB M CIOCOOOB JICHCTBUS B
poheCCHOHANBHYIO CPEY;

YMETh TIEPEHOCUTh 3HAaHUS B  [I03HABATCIBHYID W  MPAKTHISCKyH0  oOnacTu
KU3HECITSILHOCTH;

YMETh HHTETPHPOBATH 3HAHKS U3 Pa3HBIX MMPEJIMETHBIX 001acTel;

BBIJIBUTaTh HOBBIC HJICH, MpEIaraTh OPUTHHAIBHBIC TOAXOIBl W PEIICHUS, CTAaBUTh
poOJIEMBI ¥ 3a/1a4H, IOTTYCKAIOIINE aTbTCPHATUBHBIC PEIICHHUS.

3) pabora ¢ ungopmanmeii:

OPHEHTHPOBATHCS B PA3IMYHBIX MCTOYHUKAX MHPOpManuu (TEKCTe ydeOHOTO Mmocoows,
HAYYHO-TIOMYJISIPHOM JIUTEpaType, OMOJIOTHIECKUX CIIOBapsIX M CIPABOYHHKAX, KOMITBIOTEPHBIX
0azax JHaHHBIX, B VIHTepHEeTE), aHAIM3UPOBaTh WHPOPMALHUIO PA3IUYHBIX BHIOB U (opM
MPEJICTAaBICHHS, KPDUTUYECKU OLICHUBATH €€ JIOCTOBEPHOCTh M HEMIPOTUBOPEYHBOCTD;

(dbopMynHpoOBaTh 3alpochl U TNPUMEHSATH PA3JIUYHBIE METOJBl NPU TIOUCKE H OTOOpe
ouosorndyeckoit nHpopMaIu, HeoOX0IMMOH JIJIsl BHITIOJTHEHUST YYeOHBIX 33/1a4;

nprOOpEeTaTh OMBIT HCIOJIB30BaHUS WH(POPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHIA,
COBEpILIEHCTBOBATh KYJIBTYPY aKTUBHOTO HCIOJIb30BAHUS PA3IIMUHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITEJIBHO BBIOMPATh ONTHUMAIBHYI (OPMY TPEACTABICHUS OHOJIOTHYCCKON
uHpopmanuu (cxemsl, rpaduku, TUarpaMmbl, TaOIHIIbI, PUCYHKH U IPYTOeE);

UCIIONIb30BaTh HAy4YHBIN SI3bIK B KAdyeCTBE CpPEACTBAa IMPU pPaboTe ¢ OHOJIOTHMYECKON
uHpOpMaIMeH: TPUMEHITh XUMHUYECKHE, (PU3NUYCCKUE U MATEMaTHUYECKUE 3HAKH M CHMBOJIBI,
dbopmynbl, abOpeBHATYypy, HOMEHKJIATYPY, HCIOJIb30BaTh M MpeoOpa3oBbIBaTh 3HAKOBO-
CHUMBOJIMUECKHE CPEIICTBA HATJISAHOCTH;

BIIQJIETh HAaBBIKAMU pACIIO3HABAHHUA U 3alIUTHl  HMHPOpPMAIMK, HWH(OOPMAIMOHHON
0€30MacHOCTH TUYHOCTH.

OBiageHHe YHMBEPCAJIbHBIMH KOMMYHHMKATHBHBIMH 1elCTBUSIMMU:

1) oOmenue:

OCYILIECTBIISITh KOMMYHUKAIIMA BO BCEX cepax >KM3HU, aKTUBHO Y4acTBOBATh B JHAlOTe
WM TUCKYCCHUU TIO CYHIECTBY OOCYKIaemMoil TeMbl (YMEHHUE 3a/1aBaTh BOIPOCHI, BHICKA3bIBAThH
CYXJCHUS OTHOCUTEILHO BBITIONHEHHsI TpeiaraeMoil 3aqaud, YYUTBIBATh HWHTEPEChl U
COTJIACOBAHHOCTD MO3UIUI APYTHX YYACTHUKOB JUAJIOTA WA JUCKYCCHH);



pacrio3HaBaTh HeBepOaJbHBIE CpEACTBA OOIIEHHS, MOHUMATh 3HAYEHHE COLMATBHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHUS! KOH(PIUKTHBIX CUTYAIMi, YMETh CMSATYaTh KOH(DIUKTHI U
BECTHU IIEPETOBOPBHI;

BJIQJIETh PA3JIMYHBIMH CHOCOOaMH OOIIEHUS W B3aUMOJCHCTBHS, MOHUMATh HAMEPEHUS
JPYrUX JIOJIEH, MPOSIBISATh YBAKUTEIBHOE OTHOIIEHHE K COOECEIHUKY U B KOPPEKTHOU (hopme
(bopMyTHpOBATh CBOU BO3PAKCHHUS;

pa3BEPHYTO U JIOTUYHO M3J1araTh CBOIO TOYKY 3PEHHUS C HCIIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB.

2) coBMecTHas 1eITeJIbHOCTD:

[IOHUMAaTh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAHAHON W MHIUBUAYAIbHONW pabOThl Ipu
peleHny OMoJI0ru4eckoi mpoodaeMbl, 000CHOBBIBaTh HEOOXOAMMOCTh IPUMEHEHUS TPYIIOBBIX
(hopM B3aMOJIEHCTBUS NPHU pPELICHUH Yy4eOHOU 3a/1auH;

BBIOMpATh TEMATHUKy M METOJIbl COBMECTHBIX NEHCTBUIl C y4ETOM OOIIMX HMHTEPECOB U
BO3MOYHOCTEH Ka)/I0TO 4jieHa KOJUIEKTHBA;

MPUHUMATh LEJIM COBMECTHOW JEsTeNbHOCTH, OPraHM30BbIBAaTH M KOOPAWHUPOBATH
JNEUCTBUA MO €€ TOCTMKEHMIO: COCTAaBIAThH IUIAH JEHCTBUM, paclpelensiTh PO C Y4ETOM
MHEHUH Y4aCTHUKOB, 00CYKJIaTh pe3y/IbTaThl COBMECTHOM pabOThI;

OIICHMBATh KaYeCTBO CBOETO BKJIaJa M KaXJOT0 YYaCTHHKA KOMaHIbl B OOLIUI pe3yabTaT
0 pa3paboOTaHHBIM KPUTEPUSIM;

npeaaraTb HOBBIE IMPOEKTHI, OIEHUBATh WAEHU C IMO3ULMU HOBU3HBI, OPUTHHAIBHOCTH,
MPAaKTUYECKON 3HAYNMOCTH;

OCYILECTBIATh IO3UTHBHOE CTPAaTETUYECKOE IIOBEIECHUE B PA3IMYHBIX CHTYalHUsX,
IIPOSIBJISITH TBOPYECTBO U BOOOpaKE€HHUE, ObITh HHUIIMATUBHBIM.

Ogy1ajeHNe YHHBEPCAJIbHBIMH PeryJsATHBHBIMH ACCTBUAMM:

1) camoopranuzanmsi:

UCIOJb30BaTh OWOJIOTMYECKUE 3HAaHUSA JUISL BBIABICHHS NpOOJIEM M HX pELICHHUsS B
KHU3HEHHBIX M Y4EOHBIX CUTYyallUsX;

BbIOMPATh Ha OCHOBE OMOJIOTMUYECKUX 3HAHUM LIE€JIEBbIE U CMBICIOBBIE YCTAHOBKU B CBOMX
JNEUCTBUAX M IOCTYIKAaX IO OTHOLIEHUIO K JKMBOM IIPUPOJE, CBOEMY 3O0POBBIO M 3J0POBBIO
OKPYXKAOINX;

CaMOCTOSITEJIBHO OCYILECTBJIATh IO3HABATENIbHYIO JAEATEBHOCTb, BBIABIATH HPOOIEMBI,
CTaBUTh U (OPMYJIUPOBaTH COOCTBEHHbIE 3aJaud B OOPa30BaTEIbHOM JEATENbHOCTH U
KU3HEHHBIX CUTYyalVsIX;

CaMOCTOSITEJIBHO COCTAaBIIATh IJIAH PELIeHUs MPOOJIEMbl C YUETOM MMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U NMPENNOYTEHUH;

JlaBaTh OLIEHKY HOBBIM CUTYalLlUsIM;

paclIupATh PaMKU y4eOHOTO IpeMeTa Ha OCHOBE JIMUHBIX MPEANOUTECHUNH;

Jie7IaTh OCO3HAaHHBIN BBIOOD, apryMEHTUPOBATh €r0, OpaTh OTBETCTBEHHOCTD 32 PELICHUE;

OLICHUBATh MPHUOOPETEHHBIN OTIBIT;

crocoOCTBOBATh (POPMUPOBAHUIO M MPOSIBICHUIO IIUPOKOH 3pYIUIIMU B PA3HBIX 00IaCTAX
3HaHUH, MOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTeNbHBIN U KYJbTYPHBIN YPOBEHbD.

2) CAaMOKOHTPOJIb:

JlaBaThb OLIEHKY HOBBIM CUTYyallusIM, BHOCUTb KOPPEKTHBBI B JIEATEIBHOCTH, OLIEHUBATH
COOTBETCTBUE PE3YJILTATOB LEJISAM;



BIIQJICTh HABBIKAMU MO3HABATEIHHON pe(ICKCUU KaK OCO3HAHUS COBEPIIAEMBIX JICHCTBUI
Y MBICJMTEIBHBIX MPOIECCOB, MX PE3YJIBTATOB M OCHOBAHHM, NCIIOIH30BATh MPUEMBI pedIIeKCuu
IUISL OLIGHKU CUTYaIluH, BIOOPA BEPHOTO PEILICHHS,

YMETh OLIEHUBATh PUCKHA U CBOEBPEMEHHO IIPMHUMATh PELICHHUS 110 UX CHUK CHUIO;

IIPUHAMATh MOTUBBI U apTyMEHTBI IPYIUX IIPU aHAIU3€ PE3YJITATOB IEATEIBHOCTH;

3) npuHsATHE ce0s M APYrux:

MIPUHUMATD ce0sl, IOHMMAasi CBOU HEJAOCTATKU U IOCTOMHCTBA;

IIPUHAMATh MOTUBBI U apTyMEHTBI IPYIUX IIPU aHAIU3€ PE3YJITATOB EATEIBHOCTH;

MIPU3HABaTh CBOE MIPaBO U IIPABO APYrUX Ha OLINOKY;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3ULUH JIPYTOro YeJIOBEKa.

HNPEAMETHBIE PE3YJIbTATbBI

[IpenmerHbie pe3ynbTaThl ocBoeHMsI nporpaMmbl COO no Guosoruu Ha 0a30BOM YpOBHE
BKJIIOUAIOT crienupuyeckue s yueOHoro npenmera «buonorus» HaydHble 3HaHMS, YMEHUS U
CrocoObl JEMCTBUII 1O OCBOGHMIO, HMHTEPHpPETAlMd U MpeoOpa3oBaHUIO 3HAHWM, BHJbI
JESITebHOCTH O TOJYYEHHIO HOBOTO 3HAHMSI M MPUMEHEHUIO 3HAHUN B Pa3IMUHBIX Y4EOHBIX
CUTyallsiX, a TakXKe B pealbHbIX >KU3HEHHBIX CUTYyallUAX, CBSA3aHHBIX C Ouojorueil. B
MporpaMMe MpeaIMeTHbIE Pe3yIbTaThl IPEACTABIEHBI 10 ToJaM 00ydeHusI.

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

Cc()OPMHUPOBAHHOCTb 3HAHUM O MECT€ U POJIM OUOJOIMH B CHUCTEME HAYYHOIO 3HAHUS
€CTECTBEHHBIX HAayK, B ()OPMUPOBAHMHM COBPEMEHHOH €CTECTBEHHO-HAYYHOW KapTHUHBI MHpa U
Hay4HOT'O MHUPOBO33PEHHUS, O BKJIA/Ie POCCUICKUX U 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
Onosoruu, PyHKIMOHAIBHONW I'PaMOTHOCTH YEJIOBEKA ISl PELIEHUs )KU3HEHHBIX 3a/1a4;

YMEHHUE pacKpbIBaTh COAEPKaHUE OMOJIOIMUYECKMX TEPMHHOB U MOHSATHN: XKHU3Hb, KIETKA,
opraHusM, Merabosu3M (0OOMEH BEHIECTB H  IPEBpAllleHHEe JSHEPTruH), TOMEeOoCTa3
(camoperynsuus), ypOBHEBas  OpraHu3alMs  JKUBBIX  CHUCTEM, CAaMOBOCHPOM3BEICHUE
(penpoayKkuus), HACIEACTBEHHOCTh, U3MEHUYMBOCTb, POCT U Pa3BUTHUE;

yMEHHUE u3jiaraTb OHOJOIMYECKHEe TeOopuu (KJIETOYHas, XPOMOCOMHAas, MYTallMOHHAs,
LEHTpaJbHasl JIOTMAa MOJICKYISIpHOW Ouosorun), 3akoHsel (I'. Mennemns, T. Moprana, H. .
BaBuioBa) u yuenus (0 LeHTpax MHOrooOpas3usi U IPOMCXOXKAECHUS KylIbTypHbIX pacTtenuil H. 1.
BaBuiosa), onpeaesnsaTh rpaHULbl MX IPUMEHUMOCTHU K )KUBBIM CUCTEMaM;

YMEHHUE BIa/IeTh METOJaMHM HAy4yHOTO IO3HAHUS B OMOJIOTMU: HAOIIOAEHUE U ONMCAHUE
KHUBBIX CHCTEM, IPOLIECCOB M SBJIECHUM, OpraHM3alus U IpOBEJCHHE OHOJIOTMYECKOIro
HKCIIEPUMEHTA, BBIIBUKEHUE THUIOTE3bl, BBISBICHUE 3aBUCHUMOCTH MEX]IY HUCCIEAyeMbIMU
BEJIMYUHAMH, OOBSCHEHHME IMOIYYEHHBIX PE3YyJIbTAaTOB, HCIIOJB30BAaHHBIX HAYUHBIX IOHSATHI,
TEOPUI U 3aKOHOB, YMEHHE JIEJIaTh BBIBOJIbI HA OCHOBAHUU MOJIY4YECHHBIX PE3YJIbTATOB;

YMEHHE BBLIEISATH CYIIECTBEHHBIE NMPU3HAKU BHPYCOB, KJIETOK MPOKAPUOT U JYKapHOT,
OJTHOKJIETOYHBIX ¥ MHOTOKJIETOUHBIX OPraHU3MOB, OCOOCHHOCTH MPOLIECCOB: 0OMEHa BEIIECTB U
IIpPEeBpaIllEHUs] PHEPTUU B KIETKE, (OTOCHHTE3a, IIACTUYECKOIO U SHEpreTHyeckoro oOMeHa,
XEMOCUHTE3a, MUTO3a, MEHO03a, OIJIOJOTBOPEHMS, Pa3MHOKEHHUS, UHAUBUAYAJIbHOTO DPAa3BUTHS
opraHusmMa (OHTOT€HE3);

yYMEHUE MPUMEHATH MOJTy4yeHHbIE 3HAHUS Il OOBSICHEHUS! OMOJOTMYECKHX MPOIIECCOB U
SIBIICHUM, /ISl IPUHATHS IPAKTUYECKUX PEIICHUH B MOBCEIHEBHON )KU3HHU C 1I€JIbI0 00eCTIeYeHUs
0€30MaCHOCTH CBOETO 3[0POBbS U 3/0POBbSl OKPYKAIOIIMX JIIOJEH, COONIOACHUS HOPM



IPaMOTHOTO TOBEJICHHUSI B OKpYXKAaloIell NpUpOAHON cpene, MOHMMAaHUE HEOOXOIUMOCTH
WCTIOJIb30BAHUS JOCTHKEHUNA COBPEMEHHOW OHOJOTMM M OMOTEXHOJIOTHH U parMoOHaIbLHOTO
IIPUPOIOII0JIL30BAHUS;

YMEHHME pElIaTh 3JIEMEHTAapHbIE TI'E€HETMYECKHE 3aJaud Ha MOHO- U JUTHMOpHUIHOE
CKpEILMBAHUE, CLEIUIEHHOE HACJEJ0BaHUE, COCTABIATh CXEMbl MOHOTHUOPUIHOTO CKPELIUBAHUS
JUIS MIPE/ICKa3aHusl Hacle0BaHUs IPU3HAKOB Yy OPraHU3MOB;

YMEHHUE BBIMOJIHATH JIAOOPATOPHBIE M TPAKTHYECKUE pabOTHI, COONIOIATh MpaBHa IPU
paboTe ¢ yaeOHBIM U Jab0opaTOpHBIM 000PYIOBAHUEM;

yMEHUE KPUTHUYECKH OIICHUBATh M HHTEPIPETUPOBATh HH(POPMAIUIO OHOIOTHYECKOTO
COJIep’KaHus, BKIIIOYAIOLIYI0 IICEBJOHAy4YHbIE 3HAHMSI M3 Pa3IMYHBIX HMCTOYHUKOB (CpeacTBa
MaccoBOM MH(OpMaIMU, HayYHO-TIOMYJSIPHBIE MaTepUasbl), STUHUECKHUE aCIEKThl COBPEMEHHBIX
HCCIICIOBAHNM B OUOJIOTUH, MEAUIIMHE, OMOTEXHOJIOTHH;

YMEHHME CO3/1aBaThb COOCTBEHHbIE IMCHbMEHHBIE W YCTHbIE COOOIIeHHs, 00001mas
OMOJIOTMYECKYI0O HMHQOpPMAIUI0 M3 HECKOJBKMX HCTOYHHUKOB, TIpPaMOTHO HCHOJIb30BaTh
MOHATUIHBIN anmnapaT OUOJIOTHH.

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

c(OpMUPOBAHHOCTh 3HAHUII O MECT€ M POJM OUOJIOTMH B CHUCTEME HAyYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHBI MHpa U
HayYHOTO MHPOBO33PEHHUS, O BKJIAJIE POCCUMCKHUX U 3apYOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
O6uosoruu, PyHKIMOHAIBHON rPaMOTHOCTH YeJIOBEeKa JJIsl pelIeHHs )KU3HEHHBIX 3a/1a4;

YMEHHE PacCKpbIBATh COAEPKaHHE OMOJOTUYECKUX TEPMHUHOB U MOHATUN: BUJI, TTOMYJISIUS,
reHoOH I, SBOJIONMS, JBIKYIIHME CHIBl ((aKTOpbl) DBOJIOIHMH, MPHUCIIOCOOIEHHOCTh
OpraHM3MOB, BHJ000pa30BaHUE, OKOJOTHMYECKue (aKTOpbl, OSKOCHUCTEMAa, MPOAYIECHTHI,
KOHCYMEHTBI, pEAYLICHTHI, IIeNH MUTaHUs, SKOJOrMuecKas nmupamMuia, ouoreorneHos, ouochepa;

yMEHHME Wu3j1araTh Ouosoruueckue teopuu (BosounoHHass Tteopuss Y. JlapBuHa,
CUHTETHYECKasi TEOPHs SBOJIIOLIMHN), 3aKOHBI U 3aKOHOMEPHOCTH (3apoabliieBoro cxoactsa K. M.
bapa, yepenoBanus riaBHBIX HampaBiieHH U myteil sBosronuu A. H. CeBepiioBa, ydeHUs: o
6uoctepe B. 1. Bepnaackoro), onpenensith rpaHULlbl KX TPUMEHUMOCTHU K KUBBIM CUCTEMAM;

yYMEHHE BJIa/IeTh METOJaMH HAay4yHOTO IMO3HAHUS B OMOJIOTMU: HAONIOJEHUE U OMHCAHUE
KUBBIX CHUCTEM, IIPOLIECCOB U SIBJICHUW, OpraHu3alusi U MPOBEACHHE OHUOJIOTHYECKOTO
HKCIEPUMEHTA, BBIJBI)KCHHE THUIOTE3bl, BBISBICHUE 3aBUCHUMOCTH MEXKAY HCCIEIyEeMbIMU
BEITUYMHAMHU, OOBSICHEHHE TMOJYyYEHHBIX PEe3Yy/lbTaTOB, HCIOJb30BAHHBIX HAyYHBIX IOHATHUH,
TEOPUii U 3aKOHOB, YMEHHE JIEJIaTh BHIBObI HA OCHOBAHUHU MOJTYYEHHBIX PE3YJIbTaTOB;

YMEHHE BBIACTATH CYIIECTBEHHBIE MPU3HAKU CTPOCHUS OUOJIOTHYECKUX 0OBEKTOB: BUIOB,
MOMYJSIIUKM, TPOAYIIEHTOB, KOHCYMEHTOB, pEAYIIEHTOB, OHOTEOIICHO30B M JKOCHCTEM,
OCOOCHHOCTH  TPOIIECCOB:  HACIEACTBEHHON  HM3MEHYHMBOCTH, €CTECTBEHHOTO  OTOOpA,
BHUJI000pa30BaHUs, MPUCTIOCOOICHHOCTH OPraHU3MOB, JEHCTBUS HKOJIOTHMUYECKUX (PAKTOPOB Ha
OpraHu3MBbl, IEPEHOCA BEIIECTB U NMOTOKA SHEPIHU B HIKOCUCTEMAaX, aHTPOIIOTEHHBIX U3MEHEHUI
B DKOCHUCTEMax CBOEH MECTHOCTH, KPYroBOpOTa BEIIECTB MU OHUOr€OXMMHUYECKHUX IUKIOB B
ouocdepe;

yYMEHHUE MPUMEHATH MOJTy4yEHHbIE 3HAHUS I OOBSICHEHUS! OMOJOTMYECKHX MPOLIECCOB U
SIBIICHUM, [T IPUHATHS IPAKTUYECKUX PEIICHUH B MOBCEIHEBHON )KU3HHU C 11€JIbI0 00eCTIeYeHUs
0€30IaCHOCTH CBOETO 3[0POBbS M 3/0POBbSl OKPYKAIOIIMX JIIOJIEH, COONIIOJCHHUS HOPM
IPaMOTHOTO TOBEJIEHHSI B OKPY)KAIOLIEH NpPUPOAHON cpene, MOHMMaHHEe HEO0OXOIMMOCTHU



WCTIOJIb30BAHUS JOCTIKEHUM COBPEMEHHOM Ouosiorun Ui paloHaIbHOIO
IIPUPOIOII0JIL30BAHUS;

YMEHME pellaTh 3JIEMEHTapHble OMOJOTMYECKHE 3aJayd, COCTaBIATh CXEMBbl IEepeHoca
BELIECTB U SHEPIUU B IKOCHCTEMAX (LIENU MUTAHUSA);

YMEHHUE BBIMOJIHATH JIAOOPATOPHBIE M TPAKTHYECKUE pabOTHI, COONIOIATh MpaBHia IPU
paboTe ¢ yaeOHBIM U J1a00PATOPHBIM 000PYIOBAHHEM;

yYMEHHE KPUTHUYECKH OIICHMBATh W WHTEPIPETHPOBATh HH(POPMAIUIO OHOIOTHYECKOTO
COJICpKaHUs, BKJIIOYAIONIYIO ICEBIAOHAYYHBIC 3HAHUS W3 PA3IMYHBIX HMCTOYHHKOB (CpEICTBa
MaccoBOM HMH(OpMalnMK, HAyYHO-TNIONMYJISPHbIE MaTepuaibl), paccMaTpuBaTh IJI0OAJIbHBIE
HKOJIOTUYECKUE MPOOIEMBI COBPEMEHHOCTH, (DOPMHUPOBATH MO OTHOIIEHHIO K HUM COOCTBEHHYIO
MO3ULUIO;

YMEHHME CO3/1aBaTh COOCTBEHHbIE NUCHbMEHHBIE U YCTHbIE COOOIIEHHs, 00001mas
OMOJIOTHYECKYI0 HWH(POPMAIMI0O W3 HECKOJBKHX HCTOYHHKOB, TPAMOTHO HCIIOJIB30BaTh
MOHATUIHBIN anmnapaTt OUOJIOTHH.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUJIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3/ieioB U TeEM undgpoBbie
Ne i/ P Konrpoiabubie | IlpakTuyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypcbl
1 buonorus xak Hayka 2 0.5 brbmmorexa [TOK
https://m.edsoo.ru/7f41c292
bu6moreka [IOK
2 XK 1 0.5
MBBIE CHETEMB I X Opranisatius https://m.edsoo.ru/7f41c292
b K
3 XHWMHUYECKUH COCTAB U CTPOEHUE KIIETKH 8 1 1 nomHorexa LO
https://m.edsoo.ru/7f41c292
4 KusHeneaTeabHOCTh KIETKU 6 bubmorexa LOK
https://m.edsoo.ru/7f41¢292
5 Pa3zmHOXeHUE M MHAUBUIYAIBHOE Pa3BUTHE 5 1 bubmuorexa [JOK
OpPra’Hu3MoOB https://m.edsoo.ru/7f41c292
6 HacnenctBeHHOCTE U UBMEHUUBOCTD g 15 bu6mmoreka [JOK
OpraHu3MOB ' https://m.edsoo.ru/7f41¢292
7 Cenexkuusi opranu3MoB. OCHOBBI 4 1 bu6mmoreka [JOK
OMOTEXHOJIOTUU https://m.edsoo.ru/7f41¢292
8 Pe3epBHOE BpeMst 0 bubmorexa HOK
https://m.edsoo.ru/7f41c292
OBLIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 34 2.5 4




11 KVIACC

KoanuecTBo 4acoB DJIeKTPOHHBbIE
HaumeHoBaHHe pa3aesioB H TeM nudpoBLIe
Ne i/ P Kourpoububie | IlpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypcbl
1 DBOJIFOIIMOHHAS OMOJIOT U 9 1 1 bubmmorexa LOK
https://m.edsoo.ru/7f41cc74
) Bo3HUKHOBEHME U pa3BUTHE KU3HU HA 10 | 0.5 bubnuorexa [JOK
3emie ’ https://m.edsoo.ru/7f41cc74
3 Oprasn3Mel U OK arorias cpena 5 1 bubmorexa LOK
p pyratom peat https://m.edsoo.ru/7f41cc74
4 Coo011ecTBa M YKOJIOTHUECKAE CHCTEMBI 10 1 bubmorexa LOK
https://m.edsoo.ru/7f41cc74
5 PezepBHoe Bpemst 0 bubmorexa OK
https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 2.5




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IS YYEHUKA

buonorus. 10 kinacc / 1. K. benses, I'.M. deimmui, JI. H. Ky3nenosa u nip.; nmoa

pen. . K. bensgesa, ['.M. [IpiMminiia.

METOANYECKHUE MATEPHUAJIBI U1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

https://resh.edu.ru/

https://www.yaklass.ru/

https://fipi.ru/
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