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HOACHUTEJIBHAA 3AIINCKA

[Ipu pazpaboTke mporpaMMbl MO OHOJOTHHM TEOPETHUECKYIO OCHOBY JUIS OIPEEIICHUS
MOJIX0A0B K (opMUpOBaHHIO cojepkaHui YydeOHoro mpeamera «buonorus» cocraBwiIn:
koHHenrtyanbHble nosoxkeHuss @I'OC COO o B3auMOOOYCIOBICHHOCTH LENEH, COJepKaHMUA,
pe3ynbpTaToB 0Oy4eHUss U TpeOOBaHMN K YPOBHIO MOJTOTOBKH BBIITYCKHUKOB, TOJOXKEHUS 00
Oo0MmMX HEeNsIX W MPUHIHUIAX, XapaKTEPU3YIOUINX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHETO
obmiero obpaszoBanus B Poccuiickoit denepannu, a TakkKe MOJIOKEHUS O crienu(uKe OUOJIOTHH,
e¢ 3HAaYCHWU B TO3HAHWM >KMBOH IMPHPOJBI M OOECIICYCHHH CYIIECTBOBAHHS YEJIOBEYECKOTO
obmectBa. CoryilacHO Ha3BaHHBIM TIOJIOKEHUSM, ONPECIICHBl OCHOBHBIE (DYHKIUHU MPOTPaAMMBbI
1o OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma o Ouosioruu naét mpeacTaBlIeHue o 1EesIX, 00 00Iel cTparerun ooydeHus,
BOCIIMUTAHUS W Pa3BUTUs OOy4aromuXcs cpeacTBamMu ydyeOHoro mpeamera «buomorusy,
omnpezenser o00s3aTeNbHOE TNPEIMETHOE COJIEp)KaHUE, €ro CTPYKTYpY, pachlpeiesieHue Io
paszenaM U TeMaM, PEKOMEHJyeMYIO IOCJIeI0BaTeIbHOCTh M3y4eHHs] y4yeOHOro marepuaia ¢
YI€TOM MEXIPEAMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JJOTMKH 00pa3oBaTeIbHOTO TpoIiecca,
BO3PACTHBIX 0COOEHHOCTEN 00yUarOIINXCS.

B mnporpaMme 1O OHOJOTHHM TaKKe YYUTHIBAIOTCS TpPEOOBaHUS K IIAHUPYEMBIM
JMYHOCTHBIM, METAlpEAMETHBIM M TPEIMETHBIM pe3ylbTaTaM oOydeHHs B (opMHUpOBaHHUH
OCHOBHBIX BHJIOB y4€OHO-TIO3HABATEIHLHOM JEATEIHHOCTH/YIECOHBIX NEHCTBUI 00YJarONIUXCS O
OCBOEHHIO COJIepKaHUs OMOJIOTHYECKOTO 00pa30BaHUsI.

B mporpamme no Guonoruu (10—11 kmaccel, 0a30BbIN ypOBEHB) peaqu30BaH MPUHIIMII
MPEEMCTBEHHOCTH B HW3Yy4eHHH OHWOJIOTHH, Onarojaps dYeMy B HEH NpocMaTpHBaeTCs
HaIpaBJICHHOCTh HA Pa3BUTUE 3HAHUI, CBSI3aHHBIX C (POPMHPOBAHUEM €CTECTBEHHO-HAYYHOIO
MHPOBO33PEHHUS, LIEHHOCTHBIX OpPUEHTAIM  JHYHOCTH, SKOJOTHYECKOTO  MBIIUICHUS,
MPEeJICTaBICHU O 370pOBOM 00pa3e >KM3HU U OEpekHbIM OTHOLIEHHWEM K OKpyKarouei
npupoaHoil cpene. Ilosromy Hapsiay ¢ u3ydeHHEM OOIEOHMOJIOTHYECKUX TEOPHd, a TakkKe
3HAHUN O CTPOEHUH >KMBBIX CHCTEM PA3HOTO PaHTra M CYIIHOCTH OCHOBHBIX NMPOTEKAIOIIUX B HUX
MPOLIECCOB B MPOrpaMMe IO OWMOJIOTHM YAEIECHO BHUMAaHHE HCIOJIb30BAHUIO MOJYYEHHBIX
3HaHWUN B IOBCETHEBHOM JKU3HU JJISl PEIlIeHUs MPUKJIAJHBIX 33/1a4, B TOM YHCIe: MPOo(QUIaKTUKU
HACJIEJICTBEHHBIX  3a00JIeBaHUN  4YENIOBEKa, MEIUKO-TEHETUYECKOTO  KOHCYJIbTHPOBAHMUS,
000CHOBAaHHUS HKOJIOTUYECKHU 1I€TIECO00pPa3HOTO MOBEJACHHS B OKpY)KAOIIeH MPUPOHOMN cpene,
aHaJlM3a BJMSHUS XO3AWCTBEHHOM [EATENbHOCTH YEJIOBEKa Ha COCTOSHUE MPHUPOJHBIX U
HCKYCCTBEHHBIX IKOCHCTEM. YCHJICHHE BHUMAaHHS K MPUKIAJHON HAMpaBIEHHOCTH Y4eOHOTO
npeaMera «buonorus» MpoAUKTOBAHO HEOOXOIUMOCTHIO 0OECIeUeHHs YCIOBUM JUIsl pelIeHus
OJIHOM M3 aKTyaJbHBIX 3a]1a4 MIKOJHLHOTO OMOJIOTMYECKOTO 00pa30BaHus, KOTOpas MPEAINoiaraet
dbopMupoBaHHe y OOYYaIOIIUXCS CHOCOOHOCTH aanTUPOBATHCS K H3MEHEHHSM JHHAMHYHO
Pa3BHUBAIOIIETOCS COBPEMEHHOTO MUDA.

buonorus Ha ypoBHe cpemHero oOmiero oOpa3oBaHMsS 3aHUMAaeT BakHOe MecTo. OHa
obecrieunBaeT (GopMuUpoBaHHE y OOy4AIOUIUXCSA NPEJCTABICHUNH O HAyYHOW KapTHHE MUpA,
pacmupsieT u 0060011aeT 3HaHUS O )KUBOU MPUPOAE, €€ OTIIMYUTENBHBIX IPU3HAKAX — YPOBHEBOM
OpraHM3alliil M DHBOJIOLMHU, CO3MAET YCIOBHUS UIA: TMO3HAHUS 3aKOHOB JKHUBOM TMPHUPOJIHI,
¢dopmupoBaHusa (YHKIIMOHAIBHON I'PaMOTHOCTH, HABBIKOB 3JI0POBOT0 M Oe3omacHoro obpasza
KHU3HU, SKOJIOTHUECKOTO MBIIIUIEHUS, IEHHOCTHOTO OTHOIICHUS K KUBOM MPUPOJIE U YETIOBEKY.

bonpimoe 3HaueHume OHONOTHS UMEET TaKXkKe JJs pPElIeHHs BOCIUTATENbHBIX U
pa3BUBAIOIIMX 3aJau cpeHero oouiero oOpa3oBaHus, conuann3anuu oOyqaromuxcs. M3ydyenue
ouonorun oOecrieynBaer YCIIOBHS TUIst (dhopMupoBaHUs HMHTEJIEKTYalbHBIX,
KOMMYHHKAITIOHHBIX U MH(POPMAIIMOHHBIX HABBIKOB, ICTETUUYECKON KYIbTYpBI, CIIOCOOCTBYET
WHTETpaluy OMOJIOTMYECKUX 3HAHUW C TPEICTABICHUSMU U3 JPYTHX Y4eOHBIX MPEIMETOB, B
YaCTHOCTH, PU3UKH, XUMHUH U reorpaduu. HazBaHHbIe MONOKEHHS O MPEAHA3HAYEHUH Y4eOHOTO
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npenMera «bHOJOTHS» COCTaBWIM OCHOBY JUIS ONPENCIICHUS TMOAXOJOB K OTOOpY H
CTPYKTYPUPOBAHHIO €TO COJICPIKAHUS, IPEJCTABICHHOTO B IIPOTPAMME TI0 OHOJIOTHH.

OTt60p conepkanus yueOHOTO peamera «buonorus» Ha 6a30BOM ypOBHE OCYIIECTBIEH C
MO3UIIUN KYJIBTYpPOCOOOPA3HOTO MOAX0/1a, B COOTBETCTBHH C KOTOPHIM OOydaIOUIUECs IOJKHBI
OCBOWTH 3HAHUS W YMCHHsI, 3HAUMMBbIC IS (POPMUPOBAHUS OOIICH KYIbTYPHI, OMPEICISIONINEC
a/IcKBaTHOE IIOBEJICHUE 4YEJIOBEKa B OKpYXalollell NpUpoaHON cpene, BOCTpeOOBaHHBIE B
MMOBCETHEBHON KU3HU U MPAKTUICCKOU JesTenbHOCTH. Oco00e MeCTO B TOW CHCTEME 3HAHWUI
3aHUMAIOT JJIEMEHTBI COJICP)KAHHS, KOTOpPHIE CIy)KaT OCHOBOH Ui  (OpMHUpPOBaHUS
MPEACTABICHUI O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MHUpa W I[EHHOCTHBIX
OPHEHTAIMX JIMYHOCTH, CIIOCOOCTBYIONIMX T'YMaHU3aIMH OMOJIOTHIECKOTO 00pa30BaHUsI.

CTpyKTypUpOBaHHME COJIEp)KaHHUs y4eOHOTO Marepuaia B IporpaMMe IO OHOJIOTHH
OCYIIECTBJIEHO C YU4ETOM MPUOPHUTETHOTO 3HAYEHUS 3HAHUU 00 OTIIMYUTEIBHBIX O0COOCHHOCTSX
KUBOW TPUPOJBI, O €€ YpPOBHEBOM OpraHM3alMM W DSBOJIOLMHM. B cOOTBETCTBMM C 3TUM B
CTPYKTYype y4eOHOro npeamera «buosorusy BBIIETEHBI CIASAYIOMIUE COACpPKATEIbHbIC JTUHUU:
«buonorus kak Hayka. MeTo/pl HAy4HOTO NO3HaHUs», «KieTka kak Onojiorndyeckas CUCTEMa,
«Opranusm Kak ounosiorudeckas cucrteMay, «CucteMa U MHOT0oOOpa3ue OpraHudecKoro Mupay,
«IBOJIOLUS )KUBOU MPUPOJIBI», « IKOCUCTEMBI 1 TIPUCYIIIHE UM 3aKOHOMEPHOCTH.

Henp uszydyenus yudebHoOro mnpeamera «buonorus» Ha 06a30BOM ypoBHE — OBJaJIeHUE
OOYyJarOIMMHUCSA 3HAHUSAMH O CTPYKTYpHO-(QYHKIIMOHAILHOW OpraHU3AIMKM >KUBBIX CHCTEM
pPa3HOTOo paHra u NpuoOpeTeHrne YMEHUH MCIOJIb30BaTh 3TH 3HAHMS TSl TPAMOTHBIX JICUCTBUHN B
OTHOIIIEHUH 0OBEKTOB JKHBOW MPUPOJIBI M PEUICHUS PA3TUIHBIX )KHU3HEHHBIX MPOOJIEM.

JlocTkenne 1enu u3ydeHust ydeOHoro mnpenmera «buonorus»» Ha 06a30BOM YpOBHE
obecrieunBaeTcs pelIeHneM CIIEIYIOUIUX 3a/1au:

OCBOCHHE OOY4YalOIIMMHUCA CHCTEMbl 3HAHUW O OHOJOTMYECKUX TEOpHUAX, YUYCHMSIX,
3aKOHAX, 3aKOHOMEPHOCTSX, T'MIOTEe3axX, MpaBWiaxX, CIYXallUX OCHOBOM sl (popMHpOBaHHS
MIPEJICTaBICHU O ECTECTBEHHO-HAY4YHOW KapTHHE MHpa, O METOJaX HAay4YHOTO TMO3HaHUA,
CTPOEHUHM, MHOTOOOpa3MH U OCOOEHHOCTSIX >KMBBIX CHCTEM Pa3HOTO YpPOBHS OpraHu3alllH,
BBIJAIOIINUXCS] OTKPBITUAX U COBPEMEHHBIX UCCIIEI0OBAHUSIX B OMOJIOTUY;

(dbopMmupoBaHre y OOyJaroIIMXCSl TO3HABATEIbHBIX, MHTEIJICKTYalbHBIX M TBOPYECKHUX
CIOCOOHOCTEH B Ipolecce aHalIM3a JaHHBIX O MYTSIX Pa3BUTHUS B OMOJIOTMH HAay4YHBIX B3IJISIOB,
UJeH U MoAX0JI0B K U3YUEHHIO )KUBBIX CUCTEM Pa3HOTO YPOBHS OpraHHU3aliy;

CTaHOBJIEHHME Yy oOOydaromuxcss oOmei KyiabTypbl, (YHKIHMOHAIBHOM TI'PaMOTHOCTH,
pa3BUTHE YMEHHI OOBSACHATH U OLIEHUBATH SBICHUS OKPYXKAIOIIET0 MUpPa >KMBOW MPUPOIbI Ha
OCHOBAHUU 3HAHUI U OTIBITA, MOTYYECHHBIX IPU U3YYEHUU OHOJIOTHH;

(dbopmupoBaHre y 0OOy4aroIIMXCsl YMEHHH WUIIOCTPUPOBATh 3HAYEHHE OHMOJOTHYECKHX
3HAHUA B TMPAKTUYECKOW JESITETbHOCTH YENOBEKa, PAa3BUTUM COBPEMEHHBIX MEIULHUHCKHUX
TEXHOJIOTUH U arpoOHOTEXHOIOTHIA;

BOCIUTaHHE YOEXKAEHHOCTH B BO3MOXHOCTH TO3HAHMS YEJIOBEKOM >KMBOW IPUPOIBI,
He00X0IUMOCTH OEpPEeKHOTO OTHOIICHHS K HEW, COOMIOICHHUS STHUYECKUX HOPM TPU MPOBEACHUU
OMOJIOTMYECKUX HCCIIEI0BAHUN;

OCO3HAHHE LIEHHOCTU OMOJOTUYECKUX 3HAHWM JUIsl TIOBBIIICHHUS] YPOBHS SKOJOTHYECKON
KYJIBTYpBI, 751 GOPMUPOBAHUS HAYYHOTO MUPOBO33PEHHS;

MpUMEHEHHE MPUOOPETEHHBIX 3HAHUW M yMEHUW B MOBCEAHEBHOW >KU3HMU MM OLEHKU
MOCIIEJICTBUI CBOEH JEATEIbHOCTH 10 OTHOIIEGHUIO K OKpYXKarolleWl cpelne, COOCTBEHHOMY
3I0pOBbIO, 000CHOBAaHME U COONIOIEHUE Mep TPODUIAKTHKU 3a00JIeBaHUH.

B cucreme cpeanero obmero oopasoBanus «buonorusy», nsydaemas Ha 6a30BOM ypOBHE,
SBIISETCA 00s3aTeIbHBIM YY€OHBIM MHPEIMETOM, BXOISIIMM B COCTaB MpPEeIMETHOW oO0macTu
«EcTecTBeHHO-HAYYHBIE IPEIMETHI.

Jliis u3ydeHus Ouosioruu Ha 0a30BOM YpOBHE CpPEHEro o0Iiero oOpa3oBaHUs OTBOJAUTCS
68 yacoB: B 10 kmacce — 34 gaca (1 gac B Hemeno), B 11 kmacce — 34 yaca (1 yac B Hezenio).



COJEPKAHME YYEBHOT' O ITIPEJIMETA
10 KJIACC

Tema 1. buosiorusi kak Hayka.

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

MeTo1bl TO3HAHUS KUBOM NMPUPOAbI (HAOMI0IEHUE, SKCIEPUMEHT, OIMCAaHUE, U3MEPEHHE,
KJaccu(uKaIus, MOICIMPOBAHNE, CTATHCTUYECKask 00padOTKa JaHHBIX).

JdemoHcTpaumnu:

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

Tabmuibl U cxembl: «MeToIbl TO3HAHUS KUBOW TTPUPOIBD».

JlabopaTopHble U NPAKTHYECKUE PAadOThI:

[Ipaktnueckas pabotaNe 1. «Mcronb3oBaHWe pPAa3IUYHBIX METOJAOB MpPHU HU3YUYEHUU
OMOJIOTHYECKUX 0OBEKTOBY.

Tema 2. 7KuBble cucTeMbl U HX OPraHU3aLMA.

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

CpoiictBa OwocucTeM H HX pa3HOOOpasue. YPOBHH OpraHu3alud OHOCHCTEM:
MOJICKYJSIPHBIA,  KJIETOYHBIA,  TKAHEBbIM,  OPraHU3MEHHBIM,  MOMYJSIIIMOHHO-BUIOBOM,
9KOCUCTEMHBIN (OMOTeo1IeHOTHYECKHI ), OMOChEPHBIH.

JdemoHncTpaumnu:

Tabmuupl 1 cxeMbl: «OCHOBHBIE TIPU3HAKU JKU3HW», «YPOBHU OpPraHU3AMHN >KUBOM
MIPUPOIBI».

Ob6opynoBanue: moaens Mosekyiasl JJHK.

Tema 3. XuMu4ecKHUil COCTAaB U CTPOCHUE KJIETKH.

XVUMHYECKUH ~ COCTaB  KJIETKM.  XMMHYECKME  DJJIEMEHTBI:  MaKpOAJIEMEHTHI,
MHKpPO3JE€MEHTHI. Bo/ia 1 MUHEpabHbIE BEILIECTBA.

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

benku. CocraB u crpoenue 0ekoB. AMUHOKHUCIOTH — MOHOMEpHI OenkoB. HezameHnumeie
U 3aMEHHUMbIE AMHHOKUCIOTH. AMHHOKUCIOTHBIA COCTaB. YPOBHH CTPYKTYpbl OEIKOBOI
MOJIEKYNbl (TIepBUYHAs, BTOpUYHAs, TPETHYHAs W 4YETBEPTUYHAS CTPYKTypa). XHUMHUECKUE
cBolicTBa 0enKkoB. bronornyeckue GyHKIMM OEITKOB.

®epMeHThl — Ouonoruyeckue karanu3aTopel. CTpoeHHe (epMeHTa: aKTUBHBIA LIEHTD,
cyOctpatHas cneuuduuHocTb. Kodepmentsl. Burtamunbel. Otinuus  ¢GepMEHTOB  OT
HEOPraHMYECKHX KaTaln3aToOpOB.

YrneBojsl: MOHOCAaxapuIbl (TI0K03a, pubo3a u ne3okcuprbo3a), aucaxapuibl (caxaposa,
JaKTO3a) W TMOJHcaxapuibl (Kpaxmall, TJIMKOTeH, LeIoio3a). buomornyeckue QyHKIUU
YIJI€BOJIOB.

Jlunuapl:  Tpurauuepuasl, ¢ochonunuasl, crepouabl. ['mapodmisHO-rHAPO(OOHBIE
cBoiictBa. buonornueckue QpyHkiuu aunuaoB. CpaBHEHUE YIJeBOJOB, OCJIKOB U JMIUIOB Kak
VCTOYHUKOB DHEPIUH.

Hyxneunnossie kucnotsl: JIHK u PHK. Hykneotuasl — MOHOMEpBI HYKIIEMHOBBIX KUCIIOT.
Crpoenne u ¢ynkuuu JIHK. Crpoenne u ¢ynxuuu PHK. Buasr PHK. AT®: crpoenue u
GyHKIHH.

[urtonorusa — Hayka o kierke. Kierounas Teopuss — mpuMep B3aMMOJCHCTBUS UAEH U
(akTOB B HAYYHOM MO3HAHUH. METO/Ibl U3YYEHUS KIIETKH.



Krnerka xak nenocrHas xuBas cucrema. OOlue Npu3Hakyu KJIETOK: 3aMKHYTasl Hapy»KHas
MeMmOpana, mojekynbl JJHK kak reneTrueckuii anmapat, cucteMa CUHTe3a Oernka.

Tumbl  KIETOK: JyKapHOTHYecKass H mpokapuoTudeckas. OCOOCHHOCTH CTPOCHHS
npoKaproTHUecKor KieTku. Kierounas crenka Oakrepuii. CTpoeHHE 3yKapHOTHYECKOH KIETKH.
OCHOBHBIE OTIIMYHS PACTUTEIILHOM, )KUBOTHOM U TPUOHON KIETKH.

[loBepXHOCTHBIE CTPYKTYphl KJIETOK — KJIETOYHas CTEHKA, INIMKOKAJIMUKC, UX (YHKIHHU.
[Tna3marnyeckass memOpana, e€ cBoictBa W (yHkumu. Lluromyazma u €€ OpraHOMIBI
OnnomemOpanusie opranouasl kietku: JIIC, anmapar [ombmku, m3ocomsl. [loryaBToHOMHBIE
OpraHoujibl KJIETKH: MHUTOXOHAPUH, IIacTUibl. lIpomcxoxaeHne MUTOXOHAPUA W IUIACTH.
Bunpl mitactun. HememOpaHHbIE OpraHOU/IbI KIETKH: pUOOCOMBI, KJI€TOUHBINA IIEHTP, HEHTPHUOJIH,
PECHUUKH, KIyTUKU. DyHKIIUU OpraHOUA0B KIIETKU. BKitoueHus.

Anpo — perynstopHslil neHTp kinetku. CTpoeHue saapa: saepHas 000JouKa, KapuoIuiasma,
XpOMAaTHH, JIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEECTB B KIIETKE.

JdemoHncTpaumnu:

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

Huarpammbl:  «PacnpeneneHne XUMHYECKHMX OJIEMEHTOB B HEXHUBOM  MIPHUPOJIE»,
«Pacrnpenenenne XuMUYECKUX JIIEMEHTOB B )KMBOM IIPUPOJIEN.

Tabmuupr u cxemsl: «llepuoamdeckas TaOIUIIAa XUMHUYECKHX D3JEMEHTOB», «CTpoeHHE
MOJIEKYJNBI BoJbl», «bruocunTtes 6enka», «CTpoeHne MoJeKyisl 6enka», «CTpoeHue GpepmeHTay,
«Hyxnennossie kucnotel. JJHK», «Ctpoenne monekynsr AT®», «CTpoeHHe 3yKapHOTHYECKON
KIeTKn», «CTpOeHuEe >KUBOTHOM KIETKW», «CTpOEHHE pacTUTEIbHOW KIEeTKn», «CTpoeHue
MPOKAPUOTHUYECKON KIETKW», «CTpOEHHUE s/Ipa KIETKWY, «YTIEBOABDY, «JIUmuasn.

O6GopynoBaHue: CBETOBOM MHKPOCKOI, OOOpYJAOBaHHUE Il MPOBEICHUS HAOJIOJACHHM,
M3MEpEeHUH, HKCIEPUMEHTOB, MUKPOIIpENnapaThl PacTUTENbHBIX, KUBOTHBIX M OaKTepuaIbHBIX
KJIETOK.

JlaGopaTopHble M IpaKTHYecKue padoThbi:

JlaGopatopnast padotra Ne 1. «l/3ydyeHune KaTaJIMTHYECKOW aKTUBHOCTH (EepMEHTOB (Ha
MpUMepe aMuUIa3bl WIH KaTajaasbl)y.

JlaGopatopnass padota Ne 2. «M3yueHue CTpOeHHUs KJICTOK pPACTCHUH, >XMBOTHBIX W
OakTepuil 01 MUKPOCKOIIOM Ha FTOTOBBIX MUKPOIIPENapaTax U UX OMHCAHUE.

Tema 4. ) KuznenesiTeJLHOCTh KJIETKH.

OOmeH BemiecTB, WM MeTabosu3M. AccuMWisanus (TUIACTUYECKHH OOMEH) |
TUCCUMMIISALUSA (PHEpreThUecKuii 0OMeH) — JIBe CTOPOHBI €IMHOTO Ipolecca MeTabonusma. Poib
3aKOHOB COXPaHEHUs BEILIECTB M SHEPTUU B MIOHUMAHUHN METa00Iu3Ma.

Tunber oOMeHa BemniecTB: aBTOTPOGHBIM U TreTepoTpodHbii. Poas pepMeHTOB B 00MEHE
BEILIECTB U MPEBPALICHUN YHEPTUU B KIIETKE.

@®ortocunre3. CperoBas u TeMHOBas (Qa3el ¢GoTocuHTe3a. Peakiuu QoTocunresa.
DddextuBHOCTD PoTOCHHTE3a. 3HaUeHUE HOTOCUHTE3A AT )KU3HU Ha 3emiie. BrnusHue ycnoBuii
cpenbl Ha (POTOCHHTES3 M CIIOCOOBI MOBBIIIEHUS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTCHHIA.

XeMmocuHTe3. XeMOCHHTe3Upylolue OakTepuu. 3HaYeHHE XEeMOCHHTe3a Ul JKU3HU Ha
3emue.

OHepreruyeckuii oOMeH B KieTke. PaciieruieHue  BEIIECTB, BBIACICHHE U
aKKyMYJIMPOBAaHUE SHEPTUU B KJIETKE. DTambl SHepreTuueckoro ooMena. ['nukonus. bpoxenue u
ero Buabl. KucimoponHoe oxkucieHwe, WIM  KJIETOYHOE  JpIxaHue. OKHCIUTENBHOE
¢bochopumiposanne. DPPEKTUBHOCT IHEPTETUUECKOTO OOMEHa.

Peakium wmartpuuHoro cuHre3a. leHernueckas wuHpopmamms u JHK. Peanmmzanus
reHeTUYecKoi MHQpopMaruu B KieTke. ['eHeTHuecKuil KoJ W e€ro CBOMCTBA. TpaHCKpHUMIIHS —



maTtpuunblii cuate3 PHK. Tpancmsauus — 6uocunres Genka. Jramnsl TpaHchsnuu. KoaupoBanue
aMUHOKHCIIOT. Postk pubocoM B OMocuHTE3€e Oerka.

Hexnerounsie ¢opmbl xu3HM — Bupychl. Mcropusi oTkpeitus BupycoB (. U.
NBanoBckuii). OcoOEHHOCTH CTPOCHUS U KU3HEHHOTO LUKIIA BUPYcoB. bakrepuodaru. bonesnu
pacTeHuii, )KUBOTHBIX U YEJIOBEKa, BhI3bIBaEMbIC BUpycaMu. Bupyc nMmyHoaeduinta 4eaoBeka

(BUY) — BozOymutens CIIMJla. OOpaTHas TpaHCKpHIIMS, peBEpTa3a W HWHTErpasa.
[MpodunakTrka pacipoCcTpaHEHUSI BUPYCHBIX 3200 ICBAHHIM.
JdemoHncTpaumnu:

[Hoptpetsr: H. K. Konbuos, /1. Y. UBanosckuii, K. A. Tumupsses.

Tabmuupt u  cxembl: «Tunel  nuranusy, «Merabonuzm»,  «MUTOXOHIPHUSY,
«QHepreTuueckuil oomen», «Xiopomnact», «Porocunres», «Crpoenne AHK», «Ctpoenue u
¢byHKIMOHUpOBaHWe reHa», «CuHre3 Oenka», «l'eHernueckuit kom», «Bupycobi»,
«bakrepuodarn», «Ctpoenue u ku3HeHHbIM 1wmka Bupyca CIIWa, OGaxrepuodaray,
«Permmukarus JTHK».

Ob6opynoBanue: moaenu-anmmukanuu «Yasoenue [IHK u tpanckpunimms», «buocunres
oenka», «CTpoeHune KIeTKku», Moaens cTpykrypst JJTHK.

Tema 5. PazMHoOKeHHe U MHANBHIYaJbHOE Pa3BUTHE OPraHU3MOB.

KneTounslii 1uki, WiaM KU3HEHHBIM nuki kiuetku. WHtepdaza u murtos. Ilpomuecchl,
npotekamomue B uHTepdaze. Pemnmukanus — peaknus marpuuHoro cunrteza J[HK. Crpoenue
XpoMocoM. XPOMOCOMHBIH HA0Op — KapHOTHUIL. JMIUTOMAHBIM W TaIOUAHBIA XPOMOCOMHBIE
Habopel. Xpomatuel. LluTonoruueckre OCHOBBI pa3MHOXKEHUS W MHAWBHUAYAJILHOTO Pa3BUTHUS
OpraHU3MOB.

Henenue knetku — wmuto3. Cramum mutosa. [Ipomecchl, mpoucxonsiiye Ha pa3HbIX
CTaausAX MUTO3a. bronornyecknii CMpICI MUTO34.

[Iporpammupyemasi rudesb KIETKH — aromnTo3.

@opMBl  pa3MHOXKEHMsI OpraHu3MoB: Oecmojioe U mojoBoe. Buasl  Oecnosioro
Pa3MHOXKEHHUSI: JIeJICHHE HaJBOE, MOYKOBAaHHE OJHO- U MHOTOKJIETOYHBIX, CIIOpO0Opa3zoBaHUeE,
BETre€TaTUBHOE Pa3MHOKEHHE. VICKyCCTBEHHOE KIOHMPOBAaHHWE OPraHM3MOB, €0 3HAYEHUE IS
CEJICKIUU.

[TonoBoe pa3MHOXKEHHE, €T0 OTINYHUS OT OECIOJIOrO.

Meiio3. Craguu meio3za. IIpoueccel, mpoucxonadmue Ha ctaausix Mmeiosa. [loBeagenue
XpoMmocoM B Meio3e. Kpoccunrosep. buosiornueckuii CMbICT M 3HAaU€HUE MeEH03a.

I'amerorenes — mpouecc 0Opa3oBaHus MOJOBBIX KIETOK y KUBOTHBIX. [10JI0BBIE kKene3bl:
CeMEHHHUKU M sSU4HUKH. OOpa3oBaHUE U PAa3BUTHE IMOJIOBBIX KJIETOK — rameT (CrepMaro3ouf,
gillleKsIeTka) — crhepMaroreHe3 W oBoreHe3. (OcoOEHHOCTH CTpOEHUs SHIEKIETOK H
cnepmaTto3onoB. OmnoaorBopenue. Ilaprenorenes.

WnnuBuayanbHoe pa3BuTue (OHTOreHe3). OMOpHUOHAIBHOE pa3BUTHE (IMOpPUOTEHE3).
Ortanbel 3MOPHOHAJIBHOTO PA3BUTHA Yy MO3BOHOYHBIX >KHBOTHBIX: JAPOOJIEHHE, TacTpyJsius,
opranorenes. [loctamOpuoHanbHOe pa3BuTHE. THUIBI MOCTIMOPHOHATIBHOTO PAa3BUTHS: HPSIMOE,
HenpsiMoe (JIMYMHOYHOE). BiusHue cpeibl Ha pa3BUTHE OPraHU3MOB, (PAKTOPBI, CHOCOOHBIE
BbI3bIBaTh BPOKJIEHHBIE YPOICTBA.

Poct n passutue pacrenuil. OHTOreHe3 BETKOBOIO PaCTEHUs: CTPOEHUE CEMEHH, CTaJun
pa3BUTHSL.

JdeMoncTpanum:

TaGnuuel u cxembl: «@OpMbI pa3MHOXKEHUSI OPraHU3MOBY, «/IBOIHOE OMIOJOTBOpEHHE Y
LBETKOBBIX pacTeHui», «BereraTuBHOE pa3MHOKEHHE pacTeHUil», «JlemeHue KIeTKH
Oakrepuit», «CTpoeHHE TMOJIOBBIX KIETOK», «CTpoeHue XpoMOCOMBD», «KIeTOUYHBIN LUK,
«Permmukanusa JJHK», «Muros», «Meio3», «IIpsMmoe n Hempsamoe pazButue», «l'ameTtorenes y
MJIEKOTIMTAIOIINX U YelloBeKa», «OCHOBHBIE CTaJUN OHTOTEHE3A».



O6opynoBaHue: MHUKPOCKOI, MUKporpenaparsl «CriepMaTo30usl MICKOMUTAIOIIETO,
«Sineknerka milekonuTaroniero», «KapmokuHes B KJIETKaX KOpeIIKa JyKa», MarHUTHas
Mo ienb-anmuKanys «Jlenenue xkinerkny, moaens JJHK, Moaens meradaznoit XpoOMOCOMBI.

JlabopaTopHble U NPAKTHYECKHE PadOThI:

Jlaboparopuas padora Ne 3. «Habmronenne MuTo3a B KIETKaX KOHYMKA KOPEIIKa JTyKa Ha
TOTOBBIX MUKPOTIpENapaTax».

Jlaboparoprass pabota Ne 4. «/3ydeHuWe CTPOCHHS TIOJOBBIX KJIETOK Ha TOTOBBIX
MHKpOIIpenaparax.

Tema 6. HacieACTBEHHOCTh M H3MEHYMBOCTH OPTraHU3MOB.

[Ipenmer u 3amaum reHetuku. Mcropus pas3BuTUs TeHETHMKH. PoJjib LUTONIOTMM U
AMOPHOJIOTHH B CTAHOBJICHUH TeHETUKU. BKIIa poCCHACKUX U 3apyOCIKHBIX YIEHBIX B Pa3BUTHE
reHeTUKH. MeToapl TEeHETHKUA (TUOPUAOJNOTUYECKUN, IUTOTCHETHUYECKUH, MOJEKYISIpPHO-
reHeTudeckuii). OCHOBHBIC T€HETUYECKHUE TOHATH. [ eHeTHYecKasi CUMBOJIMKA, UCIIOJIb3yeMasi B
CXeMaXx CKpEeIIUBaHUM.

3aKOHOMEPHOCTH  HACJEOBaHUs  IPU3HAKOB, ycTaHOBIEeHHble [. Mennenewm.
MonoruOpuaHO€e CKpeluBaHue. 3aKOH €IMHO-00pa3usi THOPUIOB TIEPBOTO MoKosIeHus. [IpaBuio
JTOMUHUPOBaHUS. 3aKOH paculierieHus npu3HakoB. [mmnore3a umcrtoTel ramer. [lomHoe u
HETIOJTHOE TOMUHUPOBAHUE.

JurnbpugHoe  CKpelmuBaHWEe. 3aKOH HE3aBUCUMOTO  HACIEMOBAaHUS  IPU3HAKOB.
[{utoreHeTn4ecKkne OCHOBBI IUTHUOPUAHOTO CKpENIMBaHMs. AHAIM3UPYIONIEEe CKPEIIMBaHUE.
Hcnonp30Banne aHATM3UPYIOMIETO CKPEIIUBAHUS IS ONIPEACIICHUS TEHOTHIIA 0COOH.

CuerieHHoe HaciefoBaHue mpusHakoB. PaGora T. Moprana mno cHEIUIEGHHOMY
HACJIeIOBaHUIO reHOB. HapylieHne cuernieHns TeHOB B pe3yJIbTaTe KPOCCUHIOBEPA.

XpOMOCOMHAsI TEOPUS HACIEACTBEHHOCTH. [ eHeTHUEeCKUE KapThl.

I'enernka nosa. XpoMOCOMHOE OMpeeseHne noja. AyroCOMblI U MOJOBBIE XPOMOCOMBI.
l'omoramerHele M rereporaMmeTHble OpraHu3Mbl. HacnenoBaHue NpHU3HAKOB, CLEIJIEHHBIX C
ITOJIOM.

N3meHunBOCTh. BHibl N3MEHUNBOCTH: HEHACIIEICTBEHHAS U HacaeAcTBeHHas. Posb cpenbl
B HEHACJIEICTBEHHOW HW3MEHYMBOCTH. XapaKTepUCTHUKAa MOJU(DUKAIIMOHHOW H3MEHYUBOCTH.
Bapuaunonssiii psan u BapuanonHast kpuas. Hopma peakunu npusnaka. KosmuyecTBeHHbIE U
KaueCTBEHHbIE MTPU3HAKU U X HOpMa peakuuu. CBoicTBa MOIM(UKAIIMOHHONW W3MEHYUBOCTH.

HacnenctBenHnasi, wiyM reHOTUNHYECKasi, K3MEHYUBOCTh. KoMOMHATHBHAS W3MEHYMBOCTb.
Meiio3 u MoNOBOM mpolecC — OCHOBA KOMOMHATHBHONW W3MEHYUBOCTH. MyTalMoHHas
n3MeHunBOCTh. Kitaccudukauus myranuii: reHHblE, XpOMOCOMHbIE, T'e€HOMHBIe. YacTtoTa U
MPUYMHBI MyTalil. MyTtarennsle (akTopbl. 3aKOH TOMOJIOTHYECKHUX PsIIOB B HACIIEICTBEHHON
n3MenunBocty H. U. BaBuiosa.

BuesaepHas HacIeICTBEHHOCTh U U3MEHUYHMBOCTb.

I'enetuka uenoBeka. Kapuotunm uyenoBeka. OCHOBHbIE METOJIbl T€HETUKU YEJIOBEKa:
reHealoTUYeCKuii, ONM3HELOBbIM, IMTOICHETUYECKUI, OHOXMMHYECKUN, MOJEKYISIPHO-
reHeTudyeckuid. COBpEMEHHOE ONIpPENeIeHUE TIEHOTUIA: TOJHOTE€HOMHOE CEKBEHHPOBAHUE,
TeHOTUIIMPOBaHKEe, B ToM uucie ¢ nomoiipio [1I[P-ananusza. HacnenctBennsie 3a0oJieBaHUA
YyelnoBeKa: TreHHble Ooyie3HH, OOJIE3HM C HACIHEACTBEHHON MPEIpacroiokKeHHOCTHIO,
XpoMocoMHBIe Oone3HH. ComaThueckue M TeHepaTHBHbIe MyTanuu. CTBOJOBBIE KIETKU.
[TpuHIHMEBI 310pOoBOTO 00pa3a >KU3HH, TUATHOCTUKHU, MPO(PUIAKTUKYA U JIEYCHUSI TeHETUYECKUX
Oone3nell. MeaMKO-TeHETHUECKOe KOHCYNbTUPOBAaHHE. 3HAUCHHE MEAUIIMHCKONW TEeHETHKU B
MPEeIOTBPAILIEHUH U JICYSHUU TeHETUYECKHUX 3a00JIeBaHUI YeTOBEKa.

JdeMoncTpanum:

Ioptpetsr: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B. Tumodees-
Pecosckuii, H. 1. BaBumos.



Tabmuier u cxembl: «MOHOTHOPUIHOE CKPEIIMBAHUE M €r0 [UTOTEHETHYECKass OCHOBAY,
«3aKOH pacHIeIUICHUsI M €ro IUTOTCHETUYEeCKass OCHOBa», «3aKOH YHCTOTHI TaMeTy,
«durubpunnoe ckpemuBanue», «LluTomornyeckne OCHOBBI JAUTHOPUIAHOTO CKPEIIUBAHUSY,
«Merno3s», «B3anmMoaeincTBUE ajuIeNbHBIX T'€HOBY, «I'€HETUYECKUE KapThl pAaCTEHUM, JKMBOTHBIX
u 4yenoBekay, «l'eHeTnka mosa», «3aKOHOMEPHOCTH HACJEJIOBAaHUS, CIEIUIEHHOTO C IOJIOM,
«KapuoTunsl 4YeloBeKa W JKUBOTHBIX», «Buabl wu3MeHuunBocTH», «MoaudukauoHHas
M3MeHYnBOCThY, «HacnenoBanue pesyc-daktopa», «['eHeTnka rpynm KpoBu», «MyTarmoHHas
W3MEHYUBOCTHY.

ObopynoBanue: MozenHu-ammuIMKanud «MoHOTHOpUAHOE CKpemuBaHue», «HemomaHoe
noMuHUpOBaHueY, «lurnbpumnoe ckpemuBanue», «llepekpéct XpomMocom», MHKPOCKON U
Mukponpemnapar «/po3zodunay (Hopma, myranuu GOpMBI KPBUIEEB U OKPACKH Tela), repoapuii
«I"'opox MoCeBHOW».

JlabopaTopHble U NPAKTH4YEeCKUE PAadOThI:

Jlabopatopnast pabota Ne 5. «3ydyeHue pe3yabTaTOB MOHOTUOPUAHOTO U JTUTHOPUTHOTO
CKpENIUBaHUs Y AP030(PHIIBI HAa TOTOBBIX MUKPOIIPETIapaTax».

JlabopaTtopnast padota Ne 6. «M3ydeHne MoaMPpUKAITMOHHON U3MEHUYHNBOCTH, TIOCTPOCHUE
BAPUALIMOHHOTO PsZia U BApUALIMOHHON KPUBOI»

JlaGoparopHas pabora Ne 7. «AHanmu3z wmyramuil y Jpo30@uibl Ha TOTOBBIX
MHKpOTIpenapaTaxy.

[Tpaktuueckas padota Ne 2. «CocTaBlIeHUE U aHAJIN3 POJIOCIOBHBIX YEIIOBEKAY.

Tema 7. Cenexuust opranuzmMoB. OCHOBBI OMOTEXHOJIOTUH.

Ceneknuus Kak HayKa U mpoluecc. 3apoKJICHHE CeNeKIMU U JoMecTukanus. Yuenne H. W.
BaBunoBa o 1meHTpax NTPOUCXOXKIECHUS W MHOTO0Opaswsi KyJAbTYpHBIX pacTeHui. LleHTphl
MIPOUCXOKACHUS JOMAIIHUX KMBOTHBIX. COpT, MOpOJa, IITAMM.

CoBpeMeHHBIC METOJbI CENeKIMH. MacCOBBIM M MHAWBUAYATbHBIM OTOOPHI B CEJIEKIIMH
pacteHuii u XUBOTHBIX. OlleHKa 3KcTepbhepa. bIN3KOpoACTBEHHOE CKpEIUBaHUE — MHOPUAMHT.
Uucras muHua. CkpenuBaHWe YHCTBHIX JMHWE. ['erepo3nc, wWiaM ruOpuaHas Cuia.
HeponctBennoe ckpemuBanue — ayropuausr. OtganéHHas rulOpuauzanvs U e€ YCHEeXH.
HckyccTBEHHBIM MyTareHe3 W IMOJyYECHHE MOJUILIONJ0B. JIOCTHIKEHUSI CENIEKUUH PACTEHHIA,
YKUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHonoruss kak orpaciab Npou3BoACTBA. ['€HHas WHXKEHepHUs. ITanbl CO3AAHMS
pekomOunantHo JIHK wm TtpaHcrennsix opranm3moB. Knerounas wmkenepus. Kiertounsie
KyJlIbTypbl. MUKPOKJIOHAJIBHOE Pa3MHOKEHHE pacTeHnid. KiioHupoBaHue BbICOKONPOIYKTUBHBIX
CEJIbCKOXO3SMCTBEHHBIX OPraHU3MOB. OKOJOTHYECKHE M ITHYeckue mpodiemel. MO —
TFeHEeTUYECKU MOIU(ULIMPOBAHHBIE OPTaHU3MBI.

JemoHcTpauu:

[optpetsr: H. Y. Basuiios, U. B. Muuypun, I'. 1. Kapneuenko, M. @. VBaHoB.

Tabmuipel u cxembl: kapra «LIeHTpbI HPOUCXOXKIEHUS M MHOTO00pa3us KyJIbTYpPHBIX
pactenuii», «Ilopoasl noMamIHUX XKUBOTHBIX», «CopTa KyJIbTYPHBIX pacTeHui», «OtnanéHHas
rubpunuzamusn», «Paborel akamemmka M. @. HBanoBay, «llomumionmus», «OOBEKTHI
ouorexHonorun», «Kierounele KynbTyphl U KIOHHpOBaHUE», «KOHCTpyHpoBaHHE M MEPEHOC
TE€HOB, XPOMOCOM).

O6opynoBaHue: MyISDKH TJI0JOB U KOPHEIUIOAOB JUKHX (OPM U KYIbTYPHBIX COPTOB
pactenuii, repoapuit «CenbCKOX03sIIICTBEHHBIE PACTCHHSI.

JlabopaTopHble H IPaKTHYeCKHE PadOThI:

Okckypcusi«OCHOBHBIE METOIBI U JOCTHIKCHHS CEJIEKIMU PACTeHUW W KUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIUIO, MIEMEHHYI0 (epMy, COPTOUCIBITATENbHBIA Y4acTOK, B TEIJIMYHOE
XO03SIICTBO, Ta00OPATOPUIO arpOYHUBEPCUTETA WIIM HAYYHOTO IICHTPA)».

11 KJIACC



Tema 1. DBosronOHHAsA OMOJIOTHS.

[Ipennoceliky BO3HUKHOBEHMSI IBOJIIOLMOHHONW TEOPHUM. ODBOJIIOLMOHHAS TEOpus U €€
MecTO B OnoJioruy. BiusiHue 3BOTIOIIMOHHON TEOPHH HA pa3BUTHE OMOJIOTHUU U IPYTUX HAYK.

CupzerenbctBa 3Bomonuu. [laneoHTosIoTHYECKUE: TIOCIEN0BATENBHOCTh  MOSIBICHUS
BUJIOB B NAJICOHTOJIOTMUECKON JIETONHCH, TIepexoaHbie (popMmbl. bruoreorpaduueckue: cXoacTBo
U paznuuue GayH ¥ GJiop MaTepUKOB U OCTPOBOB.

DOMOpHOJIOTHYECKUE: CXOJCTBA M Pa3IMyusi SMOPHOHOB PA3HBIX BHJOB IO3BOHOYHBIX.
CpaBHUTEIIbHO-aHATOMUYECKHE: T[OMOJIOTMYHBIE, AaHAJOTUYHbIE, PYIUMEHTapHbIE OpPraHbl,
aTaBU3Mbl. MOJEKyIIpHO-OMOXMMHUYECKHUE: CXOJCTBO MEXAHM3MOB HACJIEJICTBEHHOCTH U
OCHOBHBIX METa00IMYECKUX ITYTEH Y BCEX OPraHU3MOB.

OpomoumonHas teopust Y. JlapBuna. Ilpennocbuiku BO3HUKHOBEHMS JapBUHU3MA.
JIBuKymiue Cuibl BBOJIIOLIMM  BUAOB 10 JlapBuHy (M30BITOYHOE pa3MHOXKEHHE TpU
OTPaHMUYEHHOCTH PECYpCOB, HEONpeNeNE€HHAas H3MEHYMBOCTh, Oopb0a 3a CyIEeCTBOBAHUE,
€CTECTBEHHBIN 0TOOD).

Cunrernueckas Teopust 3Bosronnu (CTD) u €€ OCHOBHBIE MOJIOKEHHUS.

Muxkposomtorus. [Tomynsinus Kkak equHUIa BUAA U 3BOJIOLUU.

JiBuxymue cuiibl ((akTopbl) 3BOJIOLMU BHJIOB B Mpupoje. MyTalmoHHBIN Ipolecc U
KOMOMHATHBHasT M3MEHUYMBOCTh. [lomymsiioHHble BONHBI M Jpedd renoB. Mzomsuus u
MUTPALIUSL.

EcrtectBennslii oTOOp — HampaBisionuii ¢gaxtop sBostonud. DPOPMBI €CTECTBEHHOIO
oTbOopa.

[IprcnocobaeHHOCTh OPraHU3MOB Kak pe3yapTaT 3Bostonuu. [Ipumepsl nmpucnocoOi1eHuit
y Opranu3moB. ApoMop(}o3bl ¥ UIMO0-aJaNTalHH.

Bun u BupooOpazoBanme. Kputepum Buma. OcHoBHbIe (HOpPMBI BHI000pa30BaHMUS:
reorpapuueckoe, IKOJIOrHIECKOE.

MakposBomtorust. @opmMbl 3BoIOLUH: (puIeTHYecKas, IUBEPreHTHas, KOHBEPreHTHas,
napamiensHas. HeoOpatumocTs 3Bosmonuu.

[Tpoucxoxaenue oT HEeCIeUATN3UPOBAHHBIX MPEAKOB. [Tporpeccupyromas
crienuanu3anus. AJanTABHAS paIndaIiys.
JdemoncTpaumnu:

[Toptpetsr: K. Jlunnei, XK. b. Jlamapk, Y. dapsun, B. O. KoBanesckuii, K. M. bap, D.
I'ekxens, @. Mromiep, A. H. CeBepiios.

Tabmupt u  cxembl: «Pa3BuTue opraHuyeckoro Mupa Ha 3emiey, «3apoJIblin
MMO3BOHOYHBIX JKUBOTHBIX», «Apxeontepukcy, «Dopmbl OOpbOBl 32  CYIIECTBOBAHUEY,
«EctecTtBeHHBIl  0TOOP», «MHOTOOOpa3ue COPTOB pacTeHuit», «MHOTrooOpasue IMopos
KUBOTHBIX», «Jlonmynsauuny, «MyrauroHHas U3MEHUYHBOCTDY, «ApoMopdho3bI»,
«MUnnoanantanmum», «OOmas aereHepauus», «/Bmwkyiume cunbsl sBosonumn», «Kapra-cxema
Mapmipyra nytemectBus Y. Jlapsuna», «bopnba 3a cymectBoBaHue», «lIpucrnocobieHHOCTh
opranu3mMoBy, «I['eorpaduueckoe Bug000pa3zoBaHue», « IKOJIOTHUECKOE BUI000PA30BAHHE.

O6opynoBaHue: KOJJIEKIUS HACEKOMBIX C PAa3TUYHBIMU THIIAMU OKPAcKu, HAOOP MII0I0B U
ceMsiH, KoJutekuust «[Ipumepbl 3alUTHBIX MPUCTIOCOOICHHUM Y JKUBOTHBIX», MOJIENb «OCHOBHBIE
HaIpaBJICHUS YBOJIONUNY», 00bEMHas Moieb «CTpOeHHE TOJIOBHOTO MO3Ta MO3BOHOUHBIX).

buoreorpaduueckass kapra Mupa, KoJUIeKIUS «DOPMBI COXPAHHOCTH HMCKOIAEMbIX
KUBOTHBIX W PACTeHMI», Mojenb anmumkanus «llepekpéct xpoMocomy, BIaKHbIE MpenapaThbl
«Pa3Butne Hacexkomoroy», «PazBuTHe nArymkuw», MukpornpemnapaT «/lposzoduna» (HOpMma,
MyTanuu GOpMBI KPbLIIHEB U OKPACKHU TEJNa).

JlabopaTopHble H IPaKTHYeCKHE PadOThI:

Jlaboparopuas padota Ne 1. «CpaBHEeHHE BUJOB 110 MOPHOIOTUYECKOMY KPUTEPHUIO».

JlaboparopHas pabota Ne 2. «OmucaHue TNPUCIOCOONIEHHOCTH OpraHm3Ma ©u eé
OTHOCHUTEIILHOTO XapaKTepay.



Tema 2. Bo3HUKHOBeHHe M pa3BUTHE KHU3HU Ha 3emJie.

JloHayuHble IPEICTABJICHUS O 3apOXKAECHUU XKU3HU. HayuHble rUmoTe3bl BOZHUKHOBEHUS
KU3HU Ha 3emuie: aOMOreHe3 M IMaHclepMus. XUMUYecKas 3BOIIOLUSA. AOHMOTEHHBIM CUHTE3
OpraHMYECKUX  BEIIECTB M3  HEOPraHMYECKUX. OKCIEPUMEHTAJIbHOE  IOJATBEP)KIECHUE
XUMUYeCKOM 3BoJironu. HavanbHbie 3Tansl Ouonoruyeckoi spomtouuu. ['nnoreza PHK-mupa.
dopmupoBaHue MEMOpPaHHBIX CTPYKTYP M BO3HHUKHOBEHME MPOTOKIETKU. [lepBble KIETKH U UX
sBoIONMSL. POPMUPOBAHNE OCHOBHBIX TPYIII )KUBBIX OPTaHU3MOB.

Pa3Butne xu3sHu Ha 3emsie nmo dpaMm U nepuodam. Karapxeil. Apxeiickas u
npoteposoiickas dpbl. [laneosolickas 3pa m e€ mepuonabl: KeMOPHICKUH, OpPIOBUKCKUM,
CUJIyPUHCKHM, IEBOHCKUH, KAMEHHOYT OJIbHBIN, IEPMCKHMN.

Me3o30iickas 3pa 1 €€ Iepruoabl: TPUACOBBIN, FOPCKHI, MEJIOBOM.

Kaiino3oiickas spa v €€ nepuoapl: MaJI€OreHOBbI, HEOT€HOBBIN, aHTPOTIOT€HOBBIN.

XapakTepucTUKa KiuMaTa M IeoJIoTH4ecKuX mpoieccoB. OCHOBHBIE 3Tambl ABOJIIOLUU
PacTUTENBLHOTO M KXUBOTHOTO MHpa. Apomopdo3bl y pacTeHUd U KMBOTHBIX. [losiBieHwue,
pacuBeT ¥ BBIMUPAHUE TPYIII KUBBIX OPraHU3MOB.

Cucrema opraHM4ecKOro Mupa Kak OTpakeHue 3BOJIOIMUA. OCHOBHBIE CHCTEMAaTHYECKUE
IPYIIbl OPraHU3MOB.

DBOJIOLMS  ueloBeKa. AHTpOMOJNOrHs Kak Hayka. Pa3BuThe mpeacTaBiIeHUd O
MIPOUCXOXKICHUN YeloBeKa. MeTobl u3ydeHus: antpornorenesa. CxoAcTBa U pa3inyusl 4eJoBeKa
1 KUBOTHBIX. CHCTEMaTHUECKOE MOJI0KEHHE YeIOBEeKa.

JBuxymue cuibl  (pakTopsl) aHTpomnoreHesa. HacneiacTBeHHass HW3MEHUUMBOCTh U
ecTecTBeHHbIN 0TOOpP. OOIeCTBEHHBIN 00pa3 KU3HH, U3TOTOBJICHUE OPYAUN Tpy/Aa, MBILUICHUE,
peub.

OcHOBHBIE CTagUM M BETBU HBOJIOLMU YEJIOBEKA: aBCTPAIONMUTEKH, YUETOBEK YMEIbIH,
Uenosek mnpsamoxondmuii, YenoBek HeaHaepTanbckui, YenoBexk pasymublid. Haxonku
HCKOIAEMBIX OCTaTKOB, BpeMs CYIIECTBOBaHHUs, 00JIACTh PacHpOCTpaHEHUs, 00bEM T'OJIOBHOTO
Mo3ra, 00pa3 KU3HH, OPYIHSL.

Uenoseueckne packl. OCHOBHBIE OOJIBIIME PAachl: €BPOINEOWHAs (E€Bpa3HiicKas), HETpo-
aBcTpajioniHass  (9KBaTOpuaidbHAas), MOHTOJOUIHAsA  (a3MATCKO-aMEpUKaHCKasi).  UepTsl
MPUCIIOCOOICHHOCTH MpPEJICTaBUTENICH YENIOBEYECKHX pac K YCIOBUSAM CYIECTBOBAHUS.
EnunctBo yenoseueckux pac. Kpuruka pacuzma.

JdemoncTpaumnu:

[Toptpetsr: @. Penu, JI. [Tactep, A. . Onapun, C. Muinep, I'. FOpu, Y. lapBuH.

Tabmuipst u cxembl: «Bo3nukHoBenue CollHEUHOH cUCTeMbl», «Pa3BUTHE OpraHHYEcKOro
mupa», «PacturenpHas kietka», <«OKuBoTHas kieTtkan, «l[IpokapuoTnueckas KieTKay,
«CoBpeMeHHasi CUCTeMa OPraHu4YecKoro mMupay, «CpaBHEHHE aHATOMUYECKHX YEpPT CTPOCHUS
YeloBeKa M 4YeJOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MaJICOHTOJOTUYECKHUX HAXOJIO0K
MPEIKOB COBPEMEHHOTo 4enoBekay, «JlpeBHeimme moam», «/peBHue moam», «llepBbie
COBPEMEHHBIE JIIOI», «YemoBeueckue pach».

O6opynoBanue: wmymspku — «l[Ipoucxoxaenue denoBeka» (OIOCTBI  aBCTPAJONUTEKA,
MUTEKAaHTPOIa, HeaHJepTalblla, KPOMAaHbOHIIA), CICIKU WM U300paKeHUsS KaMEHHBIX OPYAHid
MEPBOOBITHOTO YesloBeKa (KaMHU-UYOMIIEPhl, pyOuia, ckpebiia), FeoXpOHOJOrHuecKas Tabiuna,
KoJuIeKIMs «POpMBI COXPAHHOCTH UCKOTIAEMBIX KUBOTHBIX U PACTEHUI.

JlabopaTopHble M IPpaKTHYeCKHe padoThI:

IIpaktnyeckas pabora Ne 1. «/3yueHne MCKOMaeMbIX OCTaTKOB PAaCT€HUH U )KUBOTHBIX B
KOJUIEKIIHSIX).

OKcKypeusi «DBOJIIOLUS OPraHUYecKoro Mupa Ha 3emiiey» (B €CTeCTBEHHO-HAYUHBIH WU
KpaeBeAUECKUN My3€il).

Tema 3. Opranusmsl H OKpY:Kal0Ias cpeaa.
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DKOJIOTHSI KakK HayKa. 3aJadyd W pa3fesibl  3KOoJIOTHMH. MeToAbl 3KOJIOTHYECKUX
UCCIIEI0OBAaHUI. DKOJIOTHYECKOE MUPOBO33PEHUE COBPEMEHHOTO UEJIOBEKA.

Cpenst  oOuTaHMs  OpPraHU3MOB:  BOJHAs,  HA3eMHO-BO3MAYyIIHAs,  IOYBEHHAs,
BHYTPUOPraHU3MEHHAsI.

Okonoruveckne ¢akrtopel. Knaccuduramus skoimormdeckux (HakTopoB: aOHMOTHYECKHE,
OMOTHYECKHE U aHTPOIIOTEHHBIE. JleliCTBHE SKOJIOTHIECKUX (PaKTOPOB Ha OPTaHU3MBI.

AbGuoTtnueckue  (aKTOpBI:  CBET, TEMIeparypa, BIAKHOCTh.  DoTomepuomusM.
[TpucnocobneHns Opranu3MoB K JISHCTBHUIO aOMOTHYECKHX (PAaKTOPOB. bHoIormueckine puTMel.

buotnyeckne  ¢aktopel. Buasl OMOTHYECKUX  B3aUMOJCHCTBUN:  KOHKYPCHIIHS,
XAITHAYECTBO, CUMOMO3 1 ero ¢opmsl. [lapazutusm, Koomepanus, MyTyaln3M, KOMMEHCAIN3M
(KBapTHpaHCTBO, HaXJI€OHMYECTBO). AMEHCAINU3M, HEUTpaiu3M. 3HaueHHe OUOTHYECKUX
B3aUMO/ICHCTBUII 1715 CYILIECTBOBAHUS OPraHU3MOB B IIPUPOJIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTepUCTUKU momynauud. OCHOBHBIE IMOKa3aTeNu MOMYJISIUH:
YHUCIIEHHOCTb, IUIOTHOCTh, POXJAEMOCTb, CMEpPTHOCTb, NPUPOCT, Murpanus. JuHamuka
YHCJIEHHOCTH MOMYJISINU U €€ PeryIsiiusl.

JdemoncTpauuu:

[Hoptpetsl: A. I'ym6onbar, K. @. Pynbe, 3. I'ekkens.

Tabmuips! u cxemsel: kapra «lIpupoausie 308 3emiuy, «Cpeapl 00UTaHNS OPTraHU3MOBY,
«Dotonepuoguzmy», «llomymsiuyun», «3aKOHOMEPHOCTH pOCTAa YHUCIEHHOCTH TMOMYJSIIHU
uHpy3opun-Tydenbkny, «llumessle nenm».

JlabopaTopHble U MpaKTHYeCcKHe PadoThI:

JlabopaTtopnas padota Ne 3. «Mopdosmoruueckre 0COOEHHOCTH PACTCHUIN U3 PA3HBIX MECT
oOUTAHU.

JlabopaTtopnas pabota Ne 4. «BnusiHue cBeTa Ha pOCT M pa3BUTHE YEPEHKOB KOJIEYCa.

[Tpaktrueckas padota Ne 2. «IToacd€r mIOTHOCTH MOMYJISAIUA pa3HBIX BUJOB PACTCHHIN.

Tema 4. CoolOmecTBa U 3K0JI0rH4YeCKHE CHCTEMBI.

CoobOmectBo  opranu3MoB —  OworeHo3.  CTpykTypbl — OWOIIEHO3a:  BHJOBAS,
MPOCTpaHCTBeHHAs, Tpoduueckas (rmuiieBasi). Buapi-mromuHanThl. CBsI3M B OMOIIEHO3E.

DKOJIOTHYECKHE CcHUCTeMBbl (dKocucTeMbl). [loHsTHE 00 »KOCHMCTEME M OHMOTEOIICHO3E.
OYHKIMOHAIBHBIE KOMIIOHEHTBl HAKOCHUCTEMBI: TPOJYLEHTbI, KOHCYMEHTBI, PEAYLICHTHI.
KpyroBopoT BemliecTB M MOTOK 3HEPrUM B 3KocucTteMe. Tpoduueckue (MUIIEBHIE) YPOBHU
skocuctembl. IlumeBbie nenu u cetu. OCHOBHBIE IOKa3aTelNM 3KOCUCTEMBI: OHoMacca,
MPOJIYKIHS. DKOJOTUYECKHE MHUpaMUAbL: MPOAYKIMH, YHUCIEHHOCTH, Ouomacchl. CBoiicTBa
HKOCUCTEM: YCTOMYMBOCTb, caMOperysanus, pazsutue. Cykueccus.

[Ipupoaubie 3KOCHCTEMBI. DKOCHCTEMBI 03€p U peK. DKOCHCTeMa XBOWHOTO WU
IIUPOKOJIUCTBEHHOTO JIeca.

AHTpPOIIOTEHHBIE KOCUCTEMBI. ATPOIKOCUCTEMBI. YPpOOIKOCUCTEMBl. buonornyeckoe u
XO035IIICTBEHHOE 3HaYCHHE arpO3KOCUCTEM U YPOOIKOCHCTEM.

buopaznoobpasue kak (akrop ycroitunBocTu 3kocucteM. CoxpaHeHHE OHOJIOTHYECKOro
paszHooOpasus Ha 3emuie.

Yuenue B. U. Bepnanckoro o 6uocdepe. I'panuibl, cocTaB U CTpyKTypa Ouochepsl.
XKusoe BemectBo U ero ¢QyHkuuH. OcobeHHOCTH OHOcepbl Kak TI00aqbHONW IKOCHCTEMBI.
JluHamMu4eckoe paBHOBecHe U 0OpaTHast CBs3b B OHocdepe.

KpyroBopoTsl BemiecTB W OMOTEOXMMHUYECKHE LHKIBI 3JEMEHTOB (Yriepoja, a3oTa).
3oHanbHOCTh 6Uochepbl. OCHOBHBIE OMOMBI CYIIH.

YenoseuecTBo B Onocepe 3emnu. AHTponoreHHbIe u3MeHeHus B onocdepe. ['modansHbIe
9KOJIOTUYECKUE TPOOIEMBI.

CocymecTBoBaHUE MPUPOBI U yenoBeuecTBa. CoxpaHeHne OMopa3HooOpa3usi Kak OCHOBA
ycroifunBoctu O6uochepsl. OcHOBa pallMOHATIBLHOTO YIPABJICHUS MPUPOJHBIMH pECypcaMH U UX
ucrnojb3oBaHue. JlocTmwkeHuss OMOJIOTUM U OXpaHa MPUPO/IBL.
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JdeMoHcTpanum:

[Moptpetsr: A. JIxx. Tencnu, B. H. Cykaués, B. U. Bepnaackuii.

Tabmuuer u cxemsl: «llumebie nenn», «bHoEeHO3: cocTaB U CTpyKTypay, «lIpupoansie
coobmiectBay, «llemn mnuranus», «OKojorHueckas mnupamuaa», «buocdepa u yenosex»,
«JKocHCTEMa IIMPOKOJUCTBEHHOIO Jieca», «IKOCUCTEMa XBOMHOro Jiecan, «buoueHos
BoJOEéMa», «ArpoueHo3», «lIpuMepHble aHTPONOre€HHbIE BO3JEHCTBUS HA IPUPOIY»,
«BaxHelmme UCTOYHHMKHU 3arpsi3HEHMs BO3JyXa M IPYHTOBBIX BOI», «llouBa — BakHeWmas
cocrasistromas ouocheps», «PakTopsl Aerpaganuu No4By, «I[lapHUKOBBIA AP PeKT», «DaKTopbI
panMoaKTUBHOTO 3arpsi3HeHus Onocdepbi», «Oommas cTpykrypa ouocheps», «Pacmnpoctpanenue
XKHU3HU B Omocdepe», «O30HOBBIN 3KpaH Onochepb», «KpyroBopoT yriepoma B OGuocdepey,
«KpyroBopot a3ota B IPUPOIEN.

O6opynoBaHue: MO/I€b-aNIIUKaUs «Tunuuneie OHMOIIEHO3bI», repbapuit
«PactutenbHble  coobuiecTBa», Koekuuu — «buoneno3», «Bpemutenun — BaxHEHIINX
CEJIbCKOXO3SIMCTBEHHBIX  KYJIbTYp», TrepOapuM U KOJUIEKIIMM pPAcTeHUH M KUBOTHBIX,
MIPUHAJUIeKAIME K Pa3HBIM JKOJIOTMYECKUM I'pyIIiaM 0JHOro Buaa, KpacHas kHura Poccuiickoin
denepanny, n300paxeHus OXpaHsSIeMbIX BU/JIOB pacTeHuit u KUBOTHBIX.
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IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOI'O ITPE/IMETA

Cornacho ®I'OC COO, ycraHaBauBarTCs TpeOOBaHUS K pe3yiapTaTaM OCBOEHUS
00yJaIoNIMMUCS TPOTPaMM CpeaHero o0Iero oopa3oBaHus: JIMYHOCTHBIM, METAIPEIMETHBIM U
MNPpECAMCTHBIM.

JIMYHOCTHBIE PE3YJIBTATHBI

B cTpykType JNMYHOCTHBIX pE€3yJAbTaTOB OCBOCHHUS Npeamera «bHOJIOrus» BbIIEIEHBI
CIIEAYIOIIME  COCTAaBIIAIONIME: OCO3HAaHWE OOYyJYArOIIMMHUCS  POCCUHCKOM  TpakJaHCKON
UJCHTUYHOCTH — TOTOBHOCTH K CAaMOPa3BUTHUIO, CAMOCTOSTEILHOCTH W CaMOOIPEACICHUIO,
HaJIM4yue M™MOTHUBAIlUN K 06y‘~I€HI/IIO 6I/IOJIOFI/II/I, HCJICHAIPAaBJICHHOC PA3BUTHC BHYTPCHHHX
yOeXIeHUI JTMYHOCTH Ha OCHOBE KITIOYEBBIX IIEHHOCTEH M MCTOPHUYECKHX TPAJUIIMNA Pa3BUTHS
OMOJIOTMYECKOTO 3HAHUS, TOTOBHOCTh W CIIOCOOHOCTH OOYYArOIIMXCS PYKOBOJICTBOBATHCS B
cBOEil ACATCIBHOCTHU IIEHHOCTHO-CMBICJIOBBIMHU YCTaHOBKaMH, MNpuCymumMu CUCTEMCE
OMOJIOTUUECKOTO 00pa30BaHMs, HAJUYHE HKOJOTHYECKOTO TPABOCO3HAHUSA, CIOCOOHOCTH
CTaBUTh LCJIU U CTPOUTD )KU3HCHHBIC ITJIAHBI.

JIngHocTHEBIE pE3yIbTaThl OCBOCHHA IMMPEAMCTA «bnonorua» JOCTUTAKOTCA B C€AHWHCTBEC
y‘le6HOI\/II U BOCIUTATEILHOU ACATCIIBHOCTH B COOTBETCTBHUU C TPAAUIIMOHHBIMU pOCCHfICKHMH
COOUOKYJIBbTYPHBIMH, UCTOPUICCKUMHU U JYXOBHO-HPABCTBCHHBLIMHU ILICHHOCTAMU, IMMPHUHATBIMU B
oOmIecTBe TpaBWJIAaMH W HOPMaMH TOBEJCHUS W CIIOCOOCTBYIOT TPOIECCaM CaMOITO3HAHUS,
CaMOBOCIIMTAaHUA W CaMOPa3BUTHUSA, Pa3BUTHUA BHYTpeHHeI\/’I MO3uOHUU JIMYHOCTHU, IMAaTPpUOTHU3MA,
YBaXXE€HUA K 3aKOHY M IIPAaBOIIOPAIKY, YEIOBEKY TPyHda M CTaplleMy IIOKOJIEHUIO, B3aUMHOI'O
YBaXXCHU, 6epe>I<H0ro OTHOIIICHUA K KYJIBbTYPHOMY HaCJIC U0 u TpaguuusaM
MHOTOHAIIMOHAIBHOTO Hapojaa Poccuiickoit denepanun, MpUpoJe U OKPYKAIOLIEH cpeie.

JIM4HOCTHBIE Pe3yNIbTaThl OCBOCHMS yueOHOTrOo mpenMera «buonaorus» MOMKHBI OTpaKkaTh
TOTOBHOCTh M CITOCOOHOCTH OOYyYaIOIIUXCS PYKOBOJCTBOBATHCS CHOPMHUPOBAHHOW BHYTpPEHHEH
MO3UIMEH JIMYHOCTH, CHUCTEMOW I[IEHHOCTHBIX OpPUEHTAlMil, MO3UTHUBHBIX BHYTPEHHUX
yOeXKIeHUI, COOTBETCTBYIOIIMX TPAJAULMOHHBIM ILIEHHOCTSIM  POCCHIICKOro  oOIIecTBa,
paciiupeHe >KU3HEHHOTO OIbITa M OMBITAa JESTENBHOCTH B IPOLECCE pealn3allii OCHOBHBIX
HaIpaBJICHUH BOCIIUTATEIbHOMN I€ATEIHHOCTH, B TOM YHCJIE B YACTH:
1)rpaxaanckoro BOCIMTAHUSA:

cOpPMUPOBAHHOCTh ~TPAKIAHCKOM MO3UIMH  OOydarlerocs Kak aKTHUBHOIO U
OTBETCTBEHHOT'O 4JIEHA POCCUICKOTO OOIIECTBA;

OCO3HAHHME CBOUX KOHCTUTYHHMOHHBIX IpaB M OOS3aHHOCTEH, yBa)KEHUE 3aKOHA U
MIPaBOIIOPSIIKA;

TOTOBHOCTh K COBMECTHON TBOPUYECKOH JEATEIbHOCTHU MPHU CO3/IaHUM YUYEOHBIX MPOEKTOB,
pelieHny y4eOHbIX U M03HABATENbHBIX 33/1a4, BHITOJTHEHUH OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPENENATh COOCTBEHHYIO TMO3MIIMIO [0 OTHOIICHUIO K SIBJICHUSM
COBPEMEHHOM KU3HU U OOBICHITH €€;

YMEHHE y4YUTHIBATb B CBOUX JCWUCTBUSAX HEOOXOJAUMOCTh  KOHCTPYKTUBHOI'O
B3aUMO/ICHCTBUS JIIOJICH ¢ pa3HbIMH yOEXKIECHUSMHU, KyIbTYPHBIMH LEHHOCTSAMH U COLUAIBHBIM
MOJIOKEHHUEM;

TOTOBHOCTh K COTPYJHHYECTBY B TIPOILIECCE COBMECTHOTO BBITIOJHEHHUS YYEOHBIX,
MO3HABATENbHBIX M HCCIENOBATENLCKUX 3a/1a4, YBAXKUTEIBHOTO OTHOILIEHHS K MHEHHIO
OTITIOHEHTOB MPH 00CYKIEHUU CIIOPHBIX BOMPOCOB OMOJIOTHYECKOTO COJIEPKAHUS;

TOTOBHOCTh K TYMAaHUTApHOMN M BOJOHTEPCKON NESTENbHOCTH;

2) MaTpHOTHYECKOTr0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTH POCCUICKON IPaKAAHCKOW UACHTUYHOCTH, TATPUOTH3MA, YBAKCHUS K
CBOEMY HapoOJdy, YyBCTBa OTBETCTBEHHOCTH mepen PoawHO#, ropaocTu 3a CBOW Kpaii, CBOIO
Ponuny, cBOM s3bIK U KyABTYpY, MPOILIOE U HACTOSIIIEe MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

I[EHHOCTHOE OTHOIIEHHE K MPHUPOJHOMY HACIEAUI0 U TaMATHUKAM TMPUPOIBL,
nocTxkeHusIM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJOTUSX, TPYIE;



CIOCOOHOCTh OIICHMBATh BKJIAJ POCCHUICKMX YUY€HBIX B CTAaHOBJICHHWE W Pa3BUTHE
61/IOJIOFI/II/I, IIOHUMAaHHWA 3HAYCHU A 6I/IOHOFI/II/I B IIO3HAHWHU 3aKOHOB IMPUPOJLI, B )KU3HU YCIIOBCKA U
COBPEMEHHOT0 00IIEeCTBA;

uaeiHast yoexx IEHHOCTh, TOTOBHOCTH K CIIY)KCHHUIO 1 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HAHMUE JYXOBHBIX EHHOCTEN POCCUIICKOTO HApO/1a;

c(OpPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYCCKOTO ITOBEICHHUS;

CIOCOOHOCTh OLIEHUBATh CHTYallMIO0 W MPHHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSCH
Ha MOpaJIbHO-HPABCTBCHHBIC HOPMbI U HCHHOCTU;

0CO3HAHME JIMYHOTO BKJIAJa B MOCTPOCHHE YCTOMYMBOTO OYAYILEro;

OTBETCTBEHHOE OTHOIICHWE K CBOUM pOJUTEISIM, CO3JaHHUI0 CEMbH Ha OCHOBE
OCO3HAHHOTO MPUHATUSA HGHHOCTGI\/'I CEMENHON XKU3HU B COOTBETCTBUU C TpaauuusaAMU HapoOOd0B
Poccuu;

4) 5CTeTHYeCKOr0 BOCIUTAHMUS:

OCTETUYCCKOC OTHOIICHHUE K MHPY, BKIIIOYasd 3CTECTUKY 6I>ITa, HAay4YHOI'O U TCXHHYCCKOI'O
TBOpPYECTBA, CIIOPTA, TPy, OOIIECTBEHHBIX OTHOIICHUH;

IIOHUMAHUEC OMOIIUOHAJIIBHOTO BOSJIefICTBHH JKUBOU IprUpoOabI 1 eé OECHHOCTH;,

TOTOBHOCTb K CAaMOBBIPpAKCHHUIO B PA3HBIX BHAAaX HCKYCCTBA, CTPEMIICHHUE IIPOABIIATH
KadecTBa TBOPUYECKOH JIMIHOCTH;

S5) ¢u3uyeckoro BOCHHUTAHHMSA, (POPMHPOBAHUS  KYJIbTYPbl 3A0POBbS M
IMOLHOHATBLHOTO 0J1arONMOJTyYHsi:

MMOHMMAaHHUE U pean3aliys 3J0pOBOro M 0e30MmacHoro o0pasza Ku3HU (3I0POBOE MUTAHUE,
coOirofieHre TUTHeHUYECKUX MPaBWJI M HOPM, COATaHCHUPOBAHHBIM PEXUM 3aHITUNA M OTIbIXA,
perynspHas (¢u3nyeckas aKTHUBHOCTb), OEpeXHOro, OTBETCTBEHHOTO U KOMIIETEHTHOTO
OTHOIICHUS K COOCTBEHHOMY (DPM3HUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

MMOHMMAaHHE LEHHOCTH TMpPaBWJI HWHAMBUAYAJBHOTO M KOJUIEKTUBHOTO 0O€301acHOro
MOBE/ICHUS B CUTYaIUAX, YTPOXKAIOIIKX 30POBbIO U KHU3HU JIIOJIEH;

OCO3HAHHE TMOCIEACTBUI M HENPUSATHS BPEIHBIX NPHUBBIUEK (YIMOTPEOJCHUS aTKOTOJIs,
HAapKOTHUKOB, KypeHHs);

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTb K TPYAY, OCO3HAHUE IIEHHOCTH MacTepCcTBa, TPYAOIIO0HE;

FOTOBHOCTb K aKTUBHOM J€SITEILHOCTU TEXHOJIOTMYECKOM U COIIMAIbHOM HAIIPaBICHHOCTH,
CHOCOOHOCTh ~ MHUIIMHPOBATh, IUIAHUPOBATH U CaMOCTOSATEIbHO  BBINOJHATH  TaKylO
NeSITeNIbHOCTD;

HMHTEpEC K pa3jMyHbIM cdepaM NpoQeccCHOHANBHON AESITeTbHOCTH, YMEHHUE COBEPIIATh
OCO3HAHHBII BBIOOp Oynyiiel mpodeccuu u peann30BbIBaTE COOCTBEHHBIC KU3HEHHbBIC TIAHBI;

TOTOBHOCTh U CIIOCOOHOCTHh K OOpa3oBaHHUIO U CaMOOOpPA30BAHUIO HA MPOTSHKEHUU BCEil
KU3HU;

7) 3KOJIOrNYeCcKOro BOCIMTAHUA:

9KOJIOTHYECKHU 11e1ec000pa3HOe OTHOIICHHE K MPUPOJIe KaK UCTOYHUKY KU3HU Ha 3emiie,
OCHOBE €€ CyIIECTBOBAaHMUS;

MOBBIIIIEHUE YPOBHS DKOJOTHYECKOW KyIbTYphl: MPHOOpETEHHE OMBITA TMIAHUPOBAHUS
MIOCTYIIKOB M OLIEHKU MX BO3MOKHBIX IMOCJIEACTBUHN ISl OKPY)KAIOIIEH Cpebl;

0CO3HaHME ITI00AIBHOTO XapaKTepa SKOJIOTUYECKUX MPOOJIeM U MyTel UX pelieHus;

CIOCOOHOCTh MCIIOJIB30BaTh MPUOOpeTaeMble NPU U3y4eHUU OHMOJIOTUU 3HAHWUSA U YMEHHUs
IPU PEUIeHUH MpoOJieM, CBA3AHHBIX C PALMOHAIBHBIM HPUPOAONOIB30BaHHEM (COOIIOIEHHE
MpaBWJI TIOBEICHUS B TPUPOJE, HANPABIEHHBIX HAa COXPaHEHHWE PAaBHOBECHUS B JKOCHUCTEMaAX,
OXpaHy BUJIOB, SKOCUCTEM, Ouochepsl);
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AKTUBHOE HEIPUATUE JEHUCTBUM, NPUHOCSAIIUX BpEN OKPYKAIOIIEW NPUPOIHON cpene,
yYMEHHUE TPOTHO3MPOBATH HEOIATONPHUITHBIE YKOJOTUYECKUE MOCIEICTBHS MPEANPHHUMACMBIX
JEUCTBUN U NIPEAOTBPAILATh UX;

HaJIM4YU€ Pa3BUTOIO SKOJIOTMUYECKOTO MBIIUIEHUS, 3KOJOTUYECKOM KYJIbTYpbI, OIBITA
NESTEIbHOCTH  DKOJOTUYECKOW HANpaBICHHOCTH, YMEHHMS pPYKOBOACTBOBATHCA HMH B
[I03HABATEIbHONH, KOMMYHUKATUBHOW M COLMAIbHOM NPAKTUKE, TOTOBHOCTH K Y4YacTUIO B
MIPAKTUYECKON IEATEIbHOCTH 3KOJIOIMYECKOM HAPABICHHOCTH;

8) HeHHOCTH HAYYHOr0 O3HAHUS:

C(OPMHPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HayKM M OOILECTBEHHOM IpPaKTUKH, OCHOBAHHOIO Ha JHallore KyJbTYp,
CTIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIHUKYIHTYPHOM MHUPE;

COBEPIICHCTBOBAHUE A3bIKOBOM M UNTATENLCKON KyJIbTYphl KaK CPEICTBA B3aUMOJICHCTBUS
MEXy JIFOJIbMU U TIO3HAHMSI MUPA;

MOHMMaHue crenu(uKku OUOJIOTUM KaK HAayKd, OCO3HaHHSA €€ pojau B (OpMUPOBAHUU
PaIMOHAIBLHOTO HAYYHOT'O MBIIIJIEHUS, CO3/IaHUU LIEJIOCTHOTO MPEICTaBICHHs 00 OKpY>KaIoLeM
MHpE KaK O €AWHCTBE TMpPUPOJIbI, 4YeIOBEKa M O0O0IIecTBa, B MO3HAHUM IPUPOJIHBIX
3aKOHOMEPHOCTEN U pelIeHnu IpoOIeM COXpaHeHUs! IPUPOTHOTO PaBHOBECHS;

yOEXKIEHHOCTh B 3HAUUMOCTH OMOJIOTHM JUISI COBPEMEHHOM LMBUIM3ALUU: 00ecTIeUeHHs
HOBOT'O YPOBHSI Pa3BUTHUS MEAUILIMHBI, CO3JaHHE MEPCIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
pelaTh pecypcHble MpooOieMbl pa3BUTHUS YEJIOBEUECTBA, MOMCKA MyTel BBIXOJA U3 INI00ATbHBIX
9KOJIOTMYECKUX MpoOsieM U o0ecrieueHus mepexoaa K yCTOWYMBOMY Pa3BUTHIO, PallMOHAIIBHOMY
WCIOJIb30BAHUIO MTPUPOJHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAaHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTH B IMOJIyYEHUH OMOJOTMYECKMX 3HAHUU B LIEJSAX MOBBIIMICHUS 00Ien
KYJIbTYpbl, €CTECTBEHHO-HAyYHOW TI'PAMOTHOCTH, KaK COCTABHOM 4YacTH (PYyHKIIMOHAJIBHOM
IPaMOTHOCTH O0OydJaroImuXxcs, GopMUpyeMO TPH U3YICHUH OMOJIOTHH;

MIOHMMAaHHUE CYIIHOCTH METOAOB IIO3HAHUSA, MCIOJb3YEMBIX B €CTECTBEHHBIX HayKax,
CIOCOOHOCTH UCMOJIb30BaTh IOJy4aeMble 3HAHMs JJIs aHalu3a M OObBSACHEHWs SBJICHUHN
OKpYXXAIOIEr0 MHpa M HPOMCXOAIMX B HEM HM3MEHEHUH, yMEHHE JenaTb 0OOCHOBAHHBIE
3aKJIIOYEHUS HAa OCHOBE HAy4HbIX (PAaKTOB M MMEIOUIMXCS JAHHBIX C ILENbI0 IOJY4EHUs
JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CaMOCTOSITENIBHO HCIOJIb30BaTh OWOJIOTMYECKUE 3HAHMS JUISL pEIeHUs
Ipo0JieM B peasibHbIX AKU3HEHHBIX CUTYaIUsX;

OCO3HAHHE LICHHOCTU HAYYHOH IEATEIBHOCTH, TOTOBHOCTH OCYILECTBIIATH NPOEKTHYIO U
HCCIIEIOBATENIbCKYIO ACATEIbHOCTh HHIUBUAYAIBHO U B TPYIIIE;

TOTOBHOCTb M CHOCOOHOCTh K HENpPEphIBHOMY OOpa30BaHUIO M €aMOOOpa30BAaHUIO, K
aKTUBHOMY IIOJIyY€HHIO HOBBIX 3HaHMM 1O OHMOJOTMH B COOTBETCTBHM C >KM3HEHHBIMU
MMOTPEOHOCTSMH.

METAIIPEIMETHBIE PE3YJIbTATHI

MeranpeaqMeTHble pe3ylbTaTbl OCBOCHHUS ydeOHOro mnpenmera «buonorus» BKIHOYAIOT:
3HaYMMble U1 (OPMHUPOBAHUS  MHUPOBO33PEHUS OOYYAIOLUIMXCA  MEXKAUCLUUIUIMHAPHBIE
(MexXnpeaMeTHbIe) 00LeHayYHbIe IOHATHUS, OTPAKAIOLINE LEIOCTHOCTh HAYYHO W KapTUHBI MUPA
U crenu@uKy METO0B MO3HAHUs, HCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKax (BEIECTBO, SHEPIHUs,
sBJIEHHE, IpPOIeCcC, CUCTEMA, HayuHbIH (aKT, MPUHLUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEopusi, UCClIeIoBaHNe, HaOMIOEeHHe, U3MEpEHHUe, HKCIEPUMEHT U JIPYruX), YHHBEpPCaIbHbIE
yueOHble NeiicTBUs (MO3HaBaTeNbHbIE, KOMMYHUKAaTUBHBIC, PEryJIATHUBHBIE), 00eCIeunBaloIIne
¢dopmupoBaHue (PyHKIHOHAIBHOW I'PaMOTHOCTH M COLMAIILHOW KOMMETEHIMH O0O0Y4YarolInXxcs,
CIOCOOHOCTh oOyyaromuxcs MCII0JIB30BaTh OCBOEHHBIE MEXIUCLHUIIIIMHAPHBIE,
MHUPOBO33pPEHUYECKHE 3HAHUS U YHHUBEpCaJlbHble y4deOHble ACHCTBUS B IO3HABATEIbHON U
COLIMATIBHON IIPAKTHKE.
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MertanpeaMeTHble pe3yabTaThl OCBOSHHS MPOrpaMMBbl CpenHero oOmero oOpa3oBaHUs
JOJIKHBI OTPAXKATh:

Ogi1ajeHHe YHMBePCAJIBbHBIMH YU4eOHBIMH MO3HABATEIbHBIMH 1CHCTBUSIMU:

1)0a30Bble JIOTHYeCKHUE JIeiicTBUS:

CaMOCTOSATENIbHO (OPMYIIUPOBATh U AaKTYyaJH3UPOBATH MPOOIEMY, paccMaTpuBaTh €&
BCECTOPOHHE;

HCIOJIb30BAaTh IMPU OCBOCHUM 3HAHUM TPUEMBI JIOTUYECKOTO MBILIIEHHUS (aHaIu3a,
CHUHTE3a, CpaBHEHUS, KilaccuUKalMK, 0000ILEHUs), pPacKpblBaTh CMBICA OMOJIOTMYECKUX
MOHATHUH (BBIAEATH UX XapaKTEPHbIE MPU3HAKH, YCTAHABINBATD CBA3H C JPYTUMU HOHITUSIMHU);

ONPENENATh LEIN JEATEIbHOCTH, 3aJaBasl NapaMeTpbl U KPUTEPUHM HX JIOCTHXKEHHUS,
COOTHOCHUTD PE3YJIbTAThI AEATEILHOCTHU C IOCTABICHHBIMU LIENISMU;

HCII0JIb30BaTh OHMOJIOTMYECKUE MOHATHS JUIsl OObACHEHUs (AKTOB U SBJICHUH KUBOI
MIPUPOJIbI;

CTPOUTH JIOTUYECKUE pACCYyXACHMs (MHIYKTUBHBIEC, JAECIyKTUBHBIE, IO aHAJOTHH),
BBISIBJISITh 3aKOHOMEPHOCTU M MPOTUBOPEUMS B PacCMAaTPUBAEMBIX SIBICHUSAX, (POPMYIHPOBATH
BBIBOJIbI M 3aKJIFOUEHUS;

MIPUMEHATh CXEMHO-MOJIEJIbHBIE CPEJCTBA JJISl MPEACTABICHUS CYIIECTBEHHBIX CBSI3€H U
OTHOIIIEHUH B W3Y4aeMBIX OWOJOTHYECKHX OOBEKTaX, a TAaKXKe MPOTHBOPEUMU PA3HOTO PO/Ia,
BBISIBJIEHHBIX B Pa3JIMYHBIX HH(OOPMALMOHHBIX HCTOUHUKAX;

pa3pabaThIBaTh IJIaH PELIEHUs MPOOIeMbl ¢ YIETOM aHaIN3a UMEIOLIUXCS MaTepUaIbHBIX
1 HeMaTepuaIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JI€ATEIbHOCTh, OLIEHMBATH COOTBETCTBHUE PE3yJIbTAaTOB IEJISIM,
OIICHUBATh PUCKH MOCIEICTBUN AEITEIbHOCTH;

KOOPJIMHUPOBATh M BBINOJHATH pPA0OTy B YCJOBHSX pPEaJbHOT0, BHUPTYaIbHOTO U
KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIILJICHUE MPU PELICHUH KU3HEHHBIX TPOOIIEM.
2)0a30Bble UCCIeN0BaTEIbCKHE IelCTBUA:

BJIaJIETh HABBIKAMHU Y4EOHO-HCCIIEIOBATENbCKON U MPOEKTHOM AESITeNbHOCTH, HaBbIKAMH
paszpelieHus npooieM, CIOCOOHOCTHI0O M TOTOBHOCTBIO K CaMOCTOSITEIbBHOMY TOUCKY METOJOB
pelIeHUs MPAKTUYECKUX 3a/a4, IPUMEHEHHUIO Pa3IMYHbIX METOIOB MO3HAHUS;

WCIOJIb30BAaTh PA3JIMYHbIE BUABI JEATEILHOCTH 10 IMOJIyYEHUIO HOBOTO 3HAHHUS, €ro
UHTEpIpETAINH, MPeoOpa30oBaHUI0 U MPUMEHEHUIO B Y4EOHBIX CUTyallMsX, B TOM 4YHCIE MPU
CO3JaHUU YYEOHBIX U COLHAIIbHBIX MPOEKTOB;

(hopMHpOoBaTh HAyYHBIA THUI MBIILICHUS, BIAJETh HAYYHOU TEPMHUHOJIOTHEH, KIOYEBbIMU
MOHATUSMH U METO/IaMU;

CTaBUTh U (GOPMYIUPOBATH COOCTBEHHBIC 33Ja4yd B 00pa30BATENIbHOUN NESATENBHOCTH U
KU3HEHHBIX CUTYaIHIX;

BBISIBIISITh TIPUYUHHO-CJIE/ICTBEHHBIE CBS3M M aKTyaJM3UpPOBATh 3aJady, BBIIBUTATb
rUnoTe’y e€ pelieHus, HaxXOIUTh apryMEHThl JUIs JI0Ka3aTelbCTBA CBOMX YTBEPXKIICHUH,
3a/laBaTh MapaMeTpbl U KPUTEPUH PELICHHUS,

aHAJIM3UPOBATh TOJYYCHHBIE B XOJE peHIeHHS 3aJayd pPe3y/lbTaThl, KPUTUYECKU
OLICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIOBHIX;

J1aBaTh OLIEHKY HOBBIM CUTYalLlUsIM, OLIEHUBATh IPUOOPETEHHBII OMBIT;

OCYILIECTBIIATh II€JICHANPABIECHHBIN MOMCK IMEPEHOCa CPEICTB U CIIOCOOOB JECHUCTBUS B
poheccHOHANBHYIO Cpeay;

yMeTh NEepEeHOCUTh 3HAHHWA B  I[IO3HABATENBHYIO M  MPAKTUYECKYI0  00JacTu
KU3HEJEATEIBHOCTH;

yYMETh MHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEJIMETHBIX 001acTeil;

BBIJIBUTaTh HOBBIE WJIEH, MpEAJaraTb OPUIMHAJIbHBIE IOAXOJAbl M PELICHMs, CTaBUTh
npoOseMBbl U 3a/1auu, IOIYCKAIOIUE aJbTePHATUBHBIEC PELICHHUS.
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3) pabora ¢ nngopmanmeii:

OPUEHTUPOBATLCS B Pa3IMYHBIX MCTOYHHKAX MH(MOpMANHU (TEKCTE y4eOHOTro Mmocoows,
Hay4YHO-TIONYJISIPHON JIMTEpaType, OMOJIOTMUECKUX CIOBApsIX U CIPABOYHUKAX, KOMIIBIOTEPHBIX
0a3ax naHHBIX, B VHTepHEeTe), aHAIM3UPOBaTh HH(POPMALMUIO PA3NUYHBIX BHIOB U (opMm
IIPEJICTaBICHMS], KPUTUUECKH OLIEHUBATh €€ TOCTOBEPHOCTh U HEITPOTUBOPEUYNBOCTD;

(dbopMynHpoOBaTh 3aNMpochl W TPUMEHATH PA3IUYHBIE METOIBl TPU TIOMCKE W OTOOpe
Onoorndeckoi HHPOpMaIul, HeOOXOIUMOM TSl BHITTOJTHEHUST yICOHBIX 33/1a4;

npuoOpeTaTh OMBIT HCIOJIB30BAaHUSA HH(POPMAIUOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHIA,
COBEPILIEHCTBOBATH KYJIBTYpPY aKTUBHOTO HUCIOJIB30BAHUS PA3IIMUHBIX TIOUCKOBBIX CUCTEM;

CaMOCTOSITEJILHO BBIOMPATh ONTHUMAJIbHYIO (OpPMY TPEACTABICHUS OHOJIOTHYECKON
nHpopmanuu (cxeMbl, rpaduKu, TUarpaMMbl, TaOIHIbI, PUCYHKU U IPYTOe);

HCIIOJIb30BAaTh HAayYHbIN S3BIK B KadecTBE CpeAcTBa IMpH paboTe ¢ OMOJOrnyecKou
nHbOpManKel: TPUMEHITh XUMHYECKUE, (U3NUECKUe M MAaTeMaTHYECKHE 3HAKH W CHMBOJIBL,
dbopmyrbl, abOpeBUaTypy, HOMEHKIATypy, HCIOJB30BaTh W MpPeoOpa30oBhIBaTh 3HAKOBO-
CHUMBOJIMYECKUE CPECTBA HATJISITHOCTH;

BJIQJIETh HAaBBIKAMHM DPACMO3HABAHMSA M 3alIUTHl WHGOpPMAIWH, HWHOOPMAIIMOHHON
0€30MacCHOCTH JIUYHOCTH.

OgiajieHne YHUBEPCATbHBIMU KOMMYHUKATHBHBIMH 1€HCTBUSAMU:

1)o0menue:

OCYILIECTBIISITh KOMMYHUKAIIUU BO BCEX cepax >KM3HU, aKTUBHO y4yacTBOBATh B JHaliore
WIM TUCKYCCHUU TIO0 CYHIECTBY 0OCYKIaeMoil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BHICKA3bIBATh
CYXKIIEHWsI OTHOCHUTEIIHO BBITIONHEHUS TpeaiaraeMoil 3aJadyu, YYUTBIBaTH HWHTEPECH U
COTJIACOBAHHOCTD MO3UIUHI JAPYIMX YYACTHUKOB JMAJIOTa WIN JUCKYCCHH);

pacrno3HaBaTh HeBepOaJlbHbIE CpeAcTBa OOLICHMS, MOHMMATh 3HAYEHHE COIUAIbHBIX
3HAKOB, MPEANOCHUIOK BOZHUKHOBEHUSI KOH(MIMKTHBIX CUTYaIlUi, yMETh CMAT4aTh KOH(QIUKTHI U
BECTHU MEPETOBOPHI;

BIIAJICTh PA3IUYHBIMU CHOcOOaMU OOIIEHHS] M B3aMMOJCHCTBUS, MOHUMATh HaMEpEHUs
JPYTUX JIIOJIeH, TPOSBIATh YBAKUTEIBHOE OTHOIIEHHUE K COOECeTHUKY U B KOPPEKTHOM (popme
(bopMynupOBaTh CBOM BO3PAKEHUS;

pa3BEPHYTO U JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHHS] C HCIIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB.

2)coBMeCTHAsI 1eATEeIbHOCTD:

MMOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAHAHON W MHIUBUAYAIbHOU pabOThl IpU
pelIeHny OMOJIOru4YecKoi mpobeMbl, 000CHOBBIBATh HEOOXOAMMOCTh IPUMEHEHUS TPYIITOBBIX
(dhopM B3aMMOJICHCTBYS NPU PELICHUH yueOHOM 3a/1auu;

BBIOMpPATh TEMAaTHUKy M METOJIbI COBMECTHBIX NEHCTBUIl C y4€TOM OOIIMX HWHTEPECOB U
BO3MOXHOCTEH Ka)I0TO YJeHa KOJUIEKTHBA;

MPUHUMATh L€ COBMECTHOW JesTeNbHOCTH, OPraHM30BBIBATH M KOOPAWHUPOBATH
JNEUCTBUSA IO €€ INOCTMIKEHMIO: COCTAaBIATH IUIAH JCHMCTBUHM, PACHPEACIATH POJIU C Y4ETOM
MHEHUH YYaCTHUKOB, 00CYKJIaTh pe3y/IbTaThl COBMECTHOM pabOThI;

OIICHUBATh KaYECTBO CBOETO BKJIaJa U KaXJIOTO YYaCTHHKA KOMaHIbl B OOLIUI pe3yabTaT
0 pa3pabOTaHHBIM KPUTEPUSIM;

Ipe/ularaTb HOBBbIE NPOEKTHI, OLEHHBATh WJEH C MO3UIMU HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAUUMOCTH;

OCYIIECTBIISATh IMO3UTHBHOE CTPAaTETMUYECKOE TIOBEJCHHWE B Pa3IUYHBIX CHUTYalUsX,
IPOSIBJISTH TBOPUECTBO U BOOOpakeHHUE, ObITh HHUIIMATUBHBIM.

OBiiaieHNe YHHBEPCATbHBIMU PeryJsiTHBHBIMH e CTBUAMU:

1)camoopranusanus:

UCIOJb30BaTh OWOJIOTMUECKUE 3HAHUS JUIA BBIABICHHS NpoOJIeM U HUX pEUIeHHs B
KU3HEHHBIX M YYEOHBIX CUTYaIUsX;
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BBIOMpATh Ha OCHOBE OMOJIOTMUECKUX 3HAHUM 1I€JI€BBIE U CMBICJIOBBIC YCTAHOBKU B CBOMX
JNEUCTBUAX M IOCTYIKAaxX II0 OTHOLICHHUIO K JKMBOW NIPHUPOJAE, CBOEMY 3J0POBBIO U 310POBBIO
OKpYXKalOIHUX;

CaMOCTOSITEIIbHO OCYIIECTBIISITh MO3HABATENBHYIO JAEATEIBHOCTD, BBISBIATH HPOOIEMBI,
CTaBUTh W (OPMYIHUPOBATH COOCTBEHHBIC 3aJa4dl B 0Opa30BaTEIIbLHON JEATEIHHOCTH U
KU3HEHHBIX CUTYyalUsIX;

CaMOCTOSITEJIBHO COCTABJISITh IUIAH PELIEHUs MPOOIEMbl C YUETOM UMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPEINOYTCHUH;

JIaBaTh OLIEHKY HOBBIM CUTYaLlHsIM;

paciupsATh paMKH yueOHOTO NpeAMETa Ha OCHOBE JIMYHBIX MTPEANIOUYTEHU;

JieTIaTh OCO3HAHHBIN BHIOOD, apIYMEHTHPOBATH €r0, OpaTh OTBETCTBEHHOCTD 32 PEIICHNUE;

OIICHUBATh IPHUOOPETEHHBIN OTIBIT;

CIocoOCTBOBATH (POPMUPOBAHUIO U MPOSBICHUIO MIMPOKON IPyIUIIMU B Pa3HbIX 00JacTIX
3HAHMUH, TOCTOSHHO MOBBILIATh CBOM 00pa30BaTENbHBIN U KyJIbTYpPHBIN YPOBEHb.

2)CaMOKOHTPOJIb:

JlaBaTh OLEHKY HOBBIM CHUTYyallMsIM, BHOCUTb KOPPEKTHBBI B JI€ATEIBHOCTb, OLICHWBATh
COOTBETCTBHUE PE3YJIBTATOB LIEISIM;

BJIaJIETh HAaBbIKAMU MO3HABATEIbHON pedIeKCUU KaKk OCO3HAHUS COBEPIIAEMbIX JEeHCTBUN
U MBICIIUTEIBHBIX MPOIECCOB, UX PE3YIHTATOB U OCHOBAHMM, UCIIOJIb30BaTh NMPUEMBI pedIeKCun
JUIS OLIEHKU CUTYalllH, BBIOOpA BEPHOTO PELICHHUS;

YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO ITPUHUMATh PELIECHUS 110 UX CHUKEHUIO;

IIPUHUMATh MOTUBBI U apTyMEHTBI IPYIUX IIPU aHAIU3€ PE3YJITATOB JIEATEIbHOCTH;

3)npuHsTHE cedst M APYIHUX:

IIPUHUMATh ce0s, IOHUMas CBOM HEAOCTATKH U IOCTOMHCTBA;

IIPUHUMATh MOTHBBI U apTyMEHTBI IPYTHUX IPU aHAJIA3€E PE3yJIbTaTOB ACATECIbHOCTH;

IIPU3HABATH CBOE MPABO U MPaBO JPYrHX Ha OIINOKH;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3ULMH APYroro 4eJIOBEKa.

INPEIMETHBIE PE3YJIBTATbBI

[IpeameTHBIe pe3ynbTaThl ocBoeHMs mporpaMmbl COO mo Ouosioruu Ha 6a30BOM YpOBHE
BKJIIOYAIOT crieruduueckue Uit yaeOHoro npeamera «buosorus» HaydHble 3HAHUS, YMEHUS U
crnocoObl JeMCTBUH 10 OCBOCHMIO, HHTEpIpETallMd U HpeoOpa3oBaHUIO 3HAHWM, BUIbI
JEATeNbHOCTH 0 IMOJYYEHUI0 HOBOTO 3HAHMS M NPUMEHEHUIO 3HAHUN B Pa3IMYHBIX y4eOHBIX
CUTyallUsiX, a TaKK€ B pEAIbHBIX JKU3HEHHBIX CHUTYallUsX, CBA3aHHbIX C Ouojorueil. B
IIporpamMme IpeJMeTHbIE Pe3yJIbTaThl IPEACTaBIEHBI 10 roJjaM 00ydeHHU .

IIpenmerHble pe3yabTaThl OCBOEHMsI ydyeOHoro mnpenmera «buosorus» 6 10 knacce
JOJIKHBI OTPAXKaTh:

C(OPMHUPOBAHHOCTh 3HAHMM O MECT€ U POJIM OUOJOIMM B CHUCTEME HAyYHOI'O 3HAHUS
€CTECTBEHHbIX HAayK, B (DOPMHUPOBAHMM COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTHUHBI MHpa U
Hay4HOI'0 MHUPOBO33PEHHUS, O BKJIA/le POCCUHCKUX U 3apyOS)KHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
Onosoruu, PyHKIMOHAIBHONW I'PaMOTHOCTH YEJIOBEKA ISl PELIeHUs )KU3HEHHBIX 3a/1a4;

YMEHHUE PacKpbIBaTh COJAEpKaHUE OMOJOIMYECKUX TEPMUHOB U MOHATHUH: )KM3Hb, KIETKA,
opraHusM, Merabonu3M (0OMEH BEIeCTB M  IpEBpalleHue DSHEPruu), TIoMeocTa3
(camoperynsus), ypOBHEBas  OpraHu3alMs  JKUBBIX  CHUCTEM, CaMOBOCIPOM3BEICHUE
(penpoaykuus), HACIEACTBEHHOCTh, I3MEHUYMBOCTh, POCT U Pa3BUTHUE;

yMEHHE u3jaraTb OWOJOTHMYECKHE TEeOopuu (KJIEeTOYHas, XpOMOCOMHas, MYTallMOHHas,
LEHTpaJIbHas J0TMa MOJIEKYyIsspHOW Ouosorum), 3akonsl (I. Mennens, T. Moprana, H. W.
BaBuioBa) u yuenus (0 eHTpax MHOrooOpasusi 1 MpOMCXOXKAECHUS KylIbTypHBIX pacTtenuit H. U.
BaBuiosa), onpeaesnsTh rpaHUIbl X IPUMEHUMOCTH K )KUBBIM CHCTEMAaM;

yYMEHHUE BIa/IeTh METOJaMHM HAy4YHOTO MO3HAHUS B OMOJIOTMH: HAOIIOJEHUE W ONHCAHUE
KHUBBIX CHCTEM, TPOLIECCOB M SBJICHHUH, OpraHM3alus W TMPOBEJCHHE OHOJIOTHYECKOTro
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OKCIIEPUMEHTA, BBIJBI)KCHHE THUIOTE3bl, BBISIBJICHUE 3aBUCHUMOCTH MEXKIY HCCICIyeMbIMU
BEITMYMHAMH, OOBSICHCHHE TMOJNyYEHHBIX PE3YJIbTaTOB, WCIIOIH30BAHHBIX HAyYHBIX TOHSATHUH,
TEOpUI U 3aKOHOB, YMEHHUE JeTIaTh BBIBOJIBI HA OCHOBAHHH MMOJIYYCHHBIX PE3YyIbTATOB;

YMEHHE BBIJICISTh CYIICCTBCHHBIC MPHU3HAKHA BHPYCOB, KIIETOK MPOKAPUOT M DYKAPHOT,
OJIHOKJICTOYHBIX ¥ MHOTOKJICTOYHBIX OPTaHU3MOB, 0COOCHHOCTH TIPOIIECCOB: OOMEHa BEIIECTB U
MPEBPAIIEHUST SHEPTUU B KJIETKE, (POTOCHHTE3a, TUIACTHYECKOTO M DHEPreTHYECKOro O0OMEHa,
XeMOCHHTE3a, MUTO3a, MEW03a, OIJIOJIOTBOPSHHS, Pa3MHOXKCHUS, WHAUBUIYAJILHOTO PA3BUTHS
opranu3ma (OHTOTEHE3);

YMEHHE TIPUMECHSThH IMMOJTYYCHHBIC 3HAHUS JUIS OOBSCHEHHUS OMOJIOTHYECKHX IMPOIIECCOB U
SIBJICHUU, JJIs1 IPUHSTHS MPAKTUICCKUX PEIICHUH B TIOBCETHEBHOM KU3HHU C [EIbIO 00SCTICUeHUs
0€30MIaCHOCTH CBOETO 3J0POBbS M 3/I0POBBSl OKPYKAIOIIMX JIIOJCH, COONIONCHHUS HOPM
IPaMOTHOTO TOBEJCHHUS B OKpPYKAMOIIEH MPUPOIHON Cpelle, NMOHWMaHHuE HEoOXO0IMMOCTH
WCIOJIb30BAHUS JIOCTHKCHUN COBPEMEHHOW OHMOJIOTHMH W OMOTEXHOJOTHH JIS PAalMOHAILHOTO
MIPUPO,/IOTIOJIE30BAHNS;

YMEHHE peliaTh »JJIeMEHTApHBIE TEeHETHYEeCKHE 3a/Jadydl Ha MOHO- W JUTHOPHIHOE
CKpEIMBaHKE, CIEIUICHHOE HACIIEJOBAHNUE, COCTABIISATh CXEMbl MOHOTHOPHIHOTO CKPEIUBAHUS
JUTS TIpEJICKa3aHus HACIeA0BAHUS ITPU3HAKOB Yy OPraHU3MOB;

YMEHHE BBINOIHATH JJAOOpaTOpHbIE U IMpakTH4ecKkue paboThl, cOOMI0aTh MpaBuUiia MpU
paboTe ¢ yueOHBIM U J1a00PaTOPHBIM 000PYAOBAHHUEM;

YMEHHE KPUTHYECCKH OICHHBATh W HHTEPIPETUPOBATH HH(POPMAIUIO OHOJIOTHYECKOTO
COJICpP’KaHUs, BKITFOYAIONIYIO TICEBJIOHAYYHBIC 3HAHHUS W3 PA3IMYHBIX HUCTOYHUKOB (CpeicTBa
MacCOBOW MH(OPMAIMH, HAYIHO-TIOMYJISIPHBIC MaTEePHAJIbI), STHICCKHE ACIIEKTHl COBPEMEHHBIX
HCCIICIOBAHNM B OMOJIOTUN, MEAUIIMHE, OMOTEXHOJIOTHH;

YMEHHE CO3/JaBaTh COOCTBEHHBIC IIHUCbMEHHBIE M YCTHBIC COOOIIEHHUs, 00001Ias
OMOJIOTMYECKYI0O HMH(QOpPMAIMI0 U3 HECKOJBKMX HCTOYHHUKOB, T'PAMOTHO HCIOJIb30BaTh
MOHSATUWHBIN anmapat OHOJIOTHH.

[IpeameTHBIE pe3ynbTaThl OCBOCHHS yueOHOTO mpenMera «buonorus» 6 11 kKnacce
JOJI’KHBI OTPAXKATh:

cOpMUPOBAHHOCTh 3HAHUII O MECT€ M POJM OMOJIOTMH B CHUCTEME HAYYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMHPOBAHHH COBPEMEHHOI €CTECTBEHHO-HAy4YHON KapTHUHBI MUpa U
HAayYHOTO MHPOBO33PEHHUS, O BKJIAJIE POCCUMCKHUX U 3apYOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
Oouosnoruu, PyHKIMOHAIBHON rPaMOTHOCTH YeJIOBEeKa JJIsl pelIeHUs )KU3HEHHBIX 3a/1a4;

YMEHHE PaCKPbIBATh COAEpKaHHE OMOJOTUUECKUX TEPMHUHOB U MOHATUINA: BUJI, TOMYJISIUS,
reHoOH I, SBOJIONHMS, JBMKYIIME CHIBl ((aKTOpbl) DBOJIOIHUH, IPHUCIIOCOOICHHOCTh
OpraHM3MOB, BHJ000pa30BaHUE, SKOJOTHYECKUe (aKTOPbI, HSKOCHUCTEMAa, MPOAYLICHTHI,
KOHCYMEHTBI, PEAYIICHTHI, IIeMH MUTaHUs, SKOJOrHUecKas mupamMuia, OuoreoreHos, ouocdepa;

yMEHHME Wu3jaraTh Ouosoruueckue teopuu (dBomtounoHHass Tteopus Y. JlapBuHa,
CHUHTETUYECKasi TEOPHs SBOJIIOIMHU), 3aKOHBI U 3aKOHOMEPHOCTH (3apo/bIiieBoro cxoactea K. M.
bapa, uepenoBanus riaBHbIX HampaBieHud u mytei sBomtonuu A. H. CeBeproBa, yueHus o
6uoctepe B. U. BepHaackoro), onpenensiTh rpaHULlbl KX TPUMEHUMOCTHU K KUBBIM CUCTEMAM;

yYMEHHE BIa/IeTh METOJaMH HAay4yHOTO IMO3HAHUS B OMOJOTHU: HAONIOJEHUE W OMHCAHUE
KUBBIX CHCTEM, IMPOLIECCOB U SIBICHUW, OpraHW3alus U TMPOBEACHHE OHUOJIOTHYECKOTO
OKCMEPUMEHTA, BBIJBI)KCHHE THUIOTE3bl, BBISBICHHUE 3aBUCUMOCTH MEXKAY HCCIEIyeMbIMU
BETUYMHAMH, OOBSICHEHHE TMOJNYyYEHHBIX PEe3y/lbTaTOB, HCIOJB30BAHHBIX HAyYHBIX MOHATHUH,
TEOPHii U 3aKOHOB, YMEHHE JIENIaTh BHIBOJbI HA OCHOBAHUHU MOJMyYEHHBIX PE3YIbTAaTOB;

YMEHHE BBIICTATH CYIIECTBEHHBIE MTPU3HAKU CTPOEHHUST OMOJIOTHUYECKUX 0OBEKTOB: BUIOB,
MOMYJSIIUKM, TPOAYIIEHTOB, KOHCYMEHTOB, pEAYIIEHTOB, OHOTEOIIEHO30B M JKOCHCTEM,
0COOEHHOCTH  MPOIECCOB:  HACIEACTBEHHONM  M3MEHUYMBOCTH, €CTECTBEHHOrOo  0TOOpa,
BHUJI000Pa30BaHUs, MPUCTIOCOOICHHOCTH OPTaHU3MOB, JIEHCTBUS HKOJOTHUYECKUX (PAKTOPOB Ha
OpraHU3MBbI, IEPEHOCA BEIIECTB M MOTOKA YHEPTHU B KOCHUCTEMAX, aHTPOTIOT€HHBIX U3MEHEHUI
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B DKOCHUCTEMax CBOEH MECTHOCTH, KPYrOBOPOTa BEIIECTB U OHMOTCOXMMUYECKHUX IMKJIOB B
ouochepe;

yMEHUE MPUMEHSATH MOJTy4YeHHBIC 3HAHUS 11 OOBSICHEHUS! OMOJOTMYECKHX MPOIIECCOB U
SBIICHUM, /ISl IPUHATHS IPAKTUYECKUX PELICHUH B MOBCEIHEBHON )KU3HHU C IIEIIbI0 00ECTIeYeHNUs
0€30IIaCHOCTH CBOETO 3J0POBbS U 3/I0POBbSl OKPYKAIOIIMX JIIOJCH, COONIOACHHUS HOPM
IPaMOTHOIO TOBEJECHMSI B OKpPYXKAIOIIEH MPUPOAHON Cpele, NOHMMaHUE HEOoOXOIUMOCTU
HCII0JIb30BAHUS JOCTUKEHUM COBPEMEHHOI Oonosoruu JUIs paloHaIbHOIO
MIPUPOIOII0JIL30BAHUS;

YMEHME pellaTh 3JIEeMEHTapHble OMOJIOTMYECKHE 33Jayd, COCTaBIATh CXEMBbl IEepeHoca
BEILECTB U SHEPIUHU B IKOCHCTEMAX (LIE€NU MUTAHUSA);

YMEHHUE BBIMOJIHATH JIAOOPATOPHBIE M TPAKTHYECKUE pabOTHI, COONIOIATh MpaBHa IPU
paboTe ¢ yueOHBIM U JJa0OPaTOPHBIM 000PYIOBAHHUEM;

YMEHHE KpPUTHUYECKH OIICHMBAaThb W WHTEPIPETUPOBATh HH(OpPMALHMIO OHOJOTHYECKOrO
COJIep’KaHusl, BKIIIOYAIOIIYIO TICEBJOHAYYHbIE 3HAHMS U3 Pa3IMUHBIX HMCTOYHUKOB (CpelacTBa
MaccoBOW MH(pOpPMALMK, HAYYHO-TIOMYJISPHBIE MaTepuaibl), paccMaTpUBaTh TJIOO0ATbHBIC
9KOJIOTMYECKHE MPOOIEMBbl COBPEMEHHOCTH, (POPMUPOBATH 110 OTHOLIEHUIO K HUM COOCTBEHHYIO
MO3ULUIO;

yMEHHE CO37aBaTh COOCTBEHHBIC THCHbMEHHBIE U YCTHBIE COOOMmeHus, o00o00mas
OMOJIOTMYECKYI0O HMH(QOpPMAIMI0 W3 HECKOJBKMX HCTOYHHUKOB, TIPaMOTHO HCHOJIb30BaTh
MOHATHIHBIN anmapaT OUOJIOTHH.

TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KouanuyecTBo 4yacos DJIeKTPOHHBbIE
HaumeHoBaHue
Ne A3TCTOB H TeM Konrpoas | IIpakru | (uupposbie)
n/m | P Bcero | Hble yeckne | 00pasoBaTeJbHbIe
NporpamMmbl
padoThbI padoThl | pecypchl
bu6moreka [IOK
1 buonorus kax nayxa 2 0 0.5 https://m.edsoo.ru/7f41c292
2 ’KuBbie cuCTEMEBI U UX 1 0 0 bu6mmoreka [IOK
OpraHu3aIus https://m.edsoo.ru/7f41c292
3 XUMHYECKUH COCTaB U 8 0 1 bu6mmoreka [IOK
CTPOCHHE KJIETKH https://m.edsoo.ru/7f41c292
4 KusznenesareapbHOCTE 5 0 0 bu6mmoreka [IOK
KJICTKH https://m.edsoo.ru/7f41c292
A et 5 0 p | bubmuorexa LIOK
FMBIIY https://m.edsoo.ru/7f41c292
pa3BUTHE OPraHU3MOB
6 wmenmmoem g 0 15 | Bubmorera LIOK
' https://m.edsoo.ru/7f41c292
OpraHu3MOB
7 Cenekuusi OpraHu3MOB. 2 0 0 bubnuoreka [JOK
OCHOBBI OMOTEXHOJIOTHH https://m.edsoo.ru/7f41c292
bu6mmoreka [JOK
8 Pesepsroe Bpems 2 0 0 https://m.edsoo.ru/7f41c292
OBILIEE KOJIMYECTBO 34 0 4
YACOB I10 I[TPOTPAMME
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11 KJIACC

KoanuecTBo 4acon DJIeKTPOHHbIE
No HaumeHnoBanue K o (uadpoBbIE)
0 pa3Ie/Ion i Tem OHTPOJIb pakTHu P
n/n Bcero HbIE YyecKue oﬁpasonaTe.Hbele
NPorpamMmbl
padoTsI paboTbl | pecypchl
1 DBOJIIOIIMOHHAS 9 0 1 bubnuorexa [JOK
ouoJorust https://m.edsoo.ru/7f41cc74
2 posmenmmna |9 0 05 | Bromorera LIOK
13) ' https://m.edsoo.ru/7f41cc74
emJie
3 Opraau3msl u 5 0 1 bubnuotexa [JOK
OKpYIKaroIas cpesa https://m.edsoo.ru/7f41cc74
+ | mmmsee 9 0 o | bubmioreia LIOK
https://m.edsoo.ru/7f41cc74
CUCTEMBI
bu6mmoreka [IOK
> Peseparioe Bpewia 2 0 0 https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO 34 0 25
YACOB I10 ITPOI'PAMME '
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