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INOACHUTEJBHAS 3ATTUCKA

Ilpu paspaboTke mporpamMmsl M0 GHOJOTHH TEOPETHUYECKYIO OCHOBY I
OTPENENeHNA TOOXOA0B K (OPMHPOBAHHIO CONEPKaHHA Y4eOHOro Ipeamera
«bronorus» cocraBuiHM: KOHLENTyaubHele monoxeHus ®IOC COO o
B3aMMOOOYCIIOBJICHHOCTH Ilefieif, CONepXKaHHs, pe3yJNbTaToB OOy4eHHs wu
TpeGoBaHU} K YPOBHIO IIOATOTOBKHU BHITYCKHHUKOB, TIOJIOXKEHHS 00 OOIIMX HeNIx H
NPUHIMIAX, XapaKTEepU3YIOUIUX COBPEMEHHOE COCTOSHHE CHCTEMBI CpPEIHEro
obmero obOpa3oBanms B Poccuiickoit ®enepauuyu, a TaKkKe MONOXEHHA O
cnenyduke OUOJIOrHH, €€ 3HAYeHHUH B IIO3HAHMM JKHBOM IIPHUPOJBI U 00ecieYeHHH
CyILIECTBOBaHUA 4enoBedeckoro obmiectBa. CorjacHO Ha3BaHHBIM ITOJOXEHUAM,
OIpe/eneHbl OCHOBHBIE (DYHKIIMH MPOrpaMMEI [0 GHOJIOTHH U €€ CTPYKTYpa.

[lporpamMa 1o Ouomoruu [AaéT NpeACTaBICHHE O LemIX, 06 obmek
CTpaTeruni OOydYeHMs, BOCIUTAHHS M pPa3BUTHI OOYYalOIIMXCA CpeICTBaMH
yueOHOro nmpeamera «bmosnorua», ompenenser o0s3aTelbHOe IpeIMETHOe
COlepXaHHe, €ro CTPYKTYpy, pacrlpefeleHHe II0 pasferaM H TeMaMm,
PEKOMEHAYEMYIO IOCIIE0BATENBHOCTE U3yYeHHs y4eOHOro Marepuaia ¢ y4eToM
MEXIPEAMETHEIX W BHYTPUIPEIMETHBIX CBsi3ed, JOrMKM 00pa30BaTeILHOIO
TpoIiecca, BO3PACTHBIX 0COOEHHOCTEH 00yJaroIuXCA.

B mporpaMme 10 OHOIOTHM TAaKkKe YJHTHIBAHOTCA TPEeOOBaHHA K
JUIAHAPYEMBIM JIAYHOCTHBIM, METApeIMETHBIM H IIPEAMETHBIM Ppe3yJIbTaTaM
obydenus B (OPMHDOBaHMH OCHOBHEIX  BHJOB y4e6GHO-TI03HaBaTebHON
NeSTebHOCTH/yIe0HbIX JAeficTBHi O0ydJaroluXcsl MO OCBOCHHIO COACPIKAHHA
GHOJIOrHYECKOro 00pa3oBaHHsL.

B nporpamme 1o 6uonornu (10-11 knaccer, 0a30BbIii YPOBEHB) peali30BaH
IPAHIMI TPEEeMCTBEHHOCTH B W3Y<CHHH Guonorun, Gnaromapsa 4eMy B HeH
pOCMATpUBaeTCs ~HANPABICHHOCTh HA  pasBUTHE 3HaHMM, CBA3aHHBIX C
dOpMHpOBaHHEM  €CTECTBEHHO-HAYHTHOrO MHpOBO33peHHS,  LEHHOCTHBIX
OpUeHTAIIHil IAYHOCTH, SKOJIOTHIECKOr0 MEIIIICHI, NpeCTABIEHH} O 30pPOBOM
obpase Xu3HH U GepexHBIM OTHONICHHEM K OKpYaIOLIe# NMPUPOJHOH Cpese:
[ToaToMy Hapaxy ¢ H3y4eHHEM 06116 HOSIOrHIECKIX TEOPHH, a TaKkKe 3HAHHUA O
M pasHOTO PaHra H CyIIHOCTH OCHOBHEIX NPOTEKAIONHX B

CTPOCHHH JKUBBIX CHCTC
aMMe 10 OHOJIOTHH YACIECHO BHHMaHHe HCIIOJb30BaHHUIO

HUX TIPOLIECCOB B IPOTP

[OJXY4EeHHBIX 3
ToM umciie: MPOGUIAKTHKH HACICJCTBEHHBIX 3aboeBaHUM YeIOBEKa, MEIUKO-

reHeTHIECKOIO KOHCYJIETHPOBaHHUS, 060CHOBaHHSA 9KOJIOTHYECKH
[eecoo0pasHoro TOBEACHUA B OKpy»aiolieii IPHUPOAHOH Cpeje, aHaIh3a
BMSAHUS XO35HCTBEHHOH NesATeIbHOCTH yejjOBEKa Ha COCTOSHHE NPHPOAHBIX H

HCKYCCTB

yaeGHOTO MPEeAMETa «BHOIOTHAY TPOAHKTOBAHO HEOOGXOIMMOCTEIO 00eCTedeH A

eHHBIX SKOCHUCTEM. YCHICHHE BHAMAHNA K NpUKJIaJHON HANpaBlIeHHOCTH B |

HaHWil B IOBCEHEBHOM XU3HH IS PEIICHNUS IPUKJIAJHBIX 3ajad4, B
...Jaw y {;‘,,EJ



COBPEMEHHOT'0 MHpa.

. Onk oo e b Wi s

YIAIOWKUXCS NpeACTaBNenuii o

| HAayYHOW KapTHHE Mupa, pacumpseT U 0600INaeT 3HaHUA O KUBO npﬁpo,ue, e
OTIMYMTENBHEIX NPU3HAKAX — YPOBHEBOM OPraHH3aliK M 3BOJIOIHH, CO3adT

YCIOBHS NI MO3HAHHA  3aKOHOB  JKHBOI TIpUPOZBI,  opMUpOBaHms

tbygmnona.nmqﬁ 'TPaMOTHOCTH, HaBHIKOB 3JI0POBOIO .M GE€30macHoro obpasa

JKU3HH, SKOJIOTHYECKOTO MBILLIEHHS, EHHOCTHOTO OTHOMICHILS K XXHBOH npupone

H YeJIOBeKy. :

. Boxbmoe 3Havenue Gronorus umeer Taioke AU peIleHHs BOCITUTATEIBHEIX U
PasBUBAIOIINX  3ajad  cpenHero  obmiero 00pa3oBaHUA,  COLHATH3AINH
obyqarormuxcs. Maygenne Guonoruy obecniednBaer yci0BUS WIS (GOpMUPOBaHHS
HHTCIUICKTYaNlbHBIX, KOMMYHHKALMOHHEIX | HH)OPMaLMOHHEIX  HABEIKOB,
SCTETHYECKOH KyJIBTYpHI, CIIOCOOCTBYET HHTerpalil GHONOTHYECKHX 3HAHM ¢
TIPEACTABJICHAAMH U3 APYTHX yYeOHBIX IIPEAMETOB, B YaCTHOCTH, DH3UKH, XMMHU
¥ reorpaduu. Haspannele momoxenus o NpeTHa3HaYeHHUH y4eOHOro mpeaMera
«BHONOTHY» CcocTaBWIH OCHOBY Ui OIpejesieHus' NMOAXOAOB K o0r16opy H
CTPYKTYPHPOBAHHIO = €r0 COLEPIKAHU, NPENCTaBIeHHOIO B IpPOrpaMMe 110
~6uornoruu. | | ‘ o :

Ot6op comepxanms yue6HOro mpemmera «BHONOTHS» Ha 6a30BOM YpOBHE
OCYIICCTBICH € MO3HULHUHA KyIbTypocooGpasHOro IIOAXOHA, B COOTBETCTBHH o
KOTOPEIM O0Y4aroIluecs AONKHBI OCBOMTh 3HAHWS M YMEHWS, 3HAYHMEIS IUIS
GopMHpoBaHKsI OOIeH KyJIBTYpEl, ONpENCILIONME aNeKBATHOE TIOBENEHHE
YeJIOBEKa B OKpY’KalOWIeH NPHPOAHOM cpesie, BOCTpeGOBaHHEIE B IOBCETHEBHOM
JKH3HH M NPaKTHIECKOH AearesbHOCTH. Ocoboe MecTo B 3TOM cHCTeMe 3HAHHI
3aHMMAIOT /IEMEHTBI CO/IEPXKAHNA, KOTOPBIE CITyXKaT OCHOBOMH JUIst popMHpOBaHHs
NPEACTaBICHAH O COBPEMCHHOW €CTECTBEHHO-HaYYHOH KapTHHe MHpa H
OCHHOCTHBIX = OPHEHTAlMAX  JIMYHOCTH, CIOCOOCTBYIOIIMX  TyMaHH3allUH
6rosoruyeckoro oo6pa3oBaHHA. ' Rplon!

CtpykTypHpoBaHHe COIep)KaHHs y4eOHOro MaTepHala B NpOrpaMme IO
OHOJIOTHH OCYIIECTBIEHO C YYETOM IPHOPHTETHOIO 3HAYEHHd 3HaHHH 06

OT/JTHYUTEIIHHBIX OCOOEHHOCTSX JXHUBOM NMPUPOJBI, O €€ YPOBHEBOM OpPraHH3alHy H -

SBOJIFOLIMH. B COOTBETCTBHY C 3THUM B CTPYKTYpe y4eGHOro npeamera « BHomorus»
BBIZIEJIEHBI CNEyIOIIHe COAepXKaTebHble JMHUH: «Bronorus kak Hayka. Merozsl
HainHoro no3HaHu», «Kierka kak GHomormdgeckas cucrema», «OpraHusM Kak
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OHonoruyeckas cucrema», «Cuctema M MHOrooGpasie OpraHMYeckoro MHpay,

«OBOIIOLHS KUBOMH IPUPOABI», «DKOCUCTEMBI U IIPUCYIIIHE UM 3aKOHOMEPHOCTHY.

enb u3ydenus yueGuoro npenmera «buonorus» Ha 6a30BoM YPOBHE —
OBNaJIcHHe  OO0ydaloIMMUCH 3HAHUSIMH O CTPYKTYPHO-QYHKIMOHATBHOI]
OPTaHM3alMK JHBBIX CHCTEeM pa3HOTO paHra wu npuoGpeTeHne  ymenuii
HCIIOIE30BaTh 3TM 3HAHMS IS IPAMOTHBIX NEHCTBHM B OTHOLICHMH 00BeKTOB
KUBOM NIPUPONIBI M PELICHUS PA3NHYHBIX KU3HEHHBIX npoliem.

JloCTHXEHHe LieNu u3yueHus yuebHOro mpenmera «buonorusy ua 6azoBom
YPOBHE 00€CIIeYHBaETCs PeleHHEM CIEAYIOLMX 3a/1aY:

OCBOCHHE OOY4YalOIMMKCS CHCTEMBI 3HAHMH O Ouonormyeckux TEOPHAIX,
YHCHUIX, 3aKOHaX, 3aKOHOMEPHOCTAX, TUIIOTe3aX, MPaBHIIaX, CIIy>KallliX OCHOBOI
st GopMUPOBaHUS TNPeACTABNICHAN O €CTECTBEHHO-HAYYHOM KapTHHE Mupa, o
METO/aX HAay4HOTO MO3HAHKS, CTPOEHHH, MHOTOOGPA3HH M OCOOEHHOCTAX XKMBBIX
CHCTEM PasHOI0 YpPOBHS OpraHW3aliM, BBIIAIOLIAXCS OTKPBITUAX ¥ COBPEMEHHEBIX
HCCIIeIOBaHMAX B OHOJIOrUH;

dopmupoBanue y o0yJaroImxcsi MO3HaBaTEbHEIX, HHTEJUIEKTYAIbHEIX H

TBOPYECKHUX CIIOCOOHOCTeH B mpolecce aHANW3a JAHHBIX O IyTAX Pa3BUTHA B

OHONOrMY HAayYHBIX B3MIAMOB, WMued u NOOXONOB K M3YYEHHUIO XKHMBBIX CHCTEM
Pa3HOTO YPOBHSI OpraHH3allkK;

CTaHOBICHHE y oOydJaommxcs ofwmwedl KymbTypsl, byHKUHOHANBHOM
T'PAaMOTHOCTH, Pa3BUTHE YMEHUH OOBACHATH M OLEHHMBATH SBICHHUS OKPYKAaIOIIETOo
MHpa JKHBOM IIPHPOABI HA OCHOBAaHWH 3HAHWH u OIBITA, IIONYYEHHBIX MpH
H3Y4YEHHUH OHOJIOruy;

dopmupoBarre y OOydarommxcs yMmeHuii HWIIOCTPHPOBATh 3HAYEHUE
OHOJNIOTMYECKHMX 3HAHHN B NpPAKTHYECKOH IeATEBHOCTH YeJI0BEKa, pa3sBHUTHH
COBPEMEHHbIX MEIULIMHCKUX TEXHONOTHH | arpoGHOTEXHOIOTHi; _

BOCIIHTaHHE YOeKAEHHOCTH B BO3MOXHOCTH IIO3HAHHS 9EOBEKOM KHBOH
TIIPUPOJIBI, HEOOXONMMOCTH GEpeKHOTO OTHOLIEHHS K HEl, COOJIIOIEHMS 3 THYECKHX
HOPM NIPH IPOBEAEHHH OHONOTMYECKHX UCCIIEIOBAHMIA; 1

OCO3HaHME IEHHOCTH OHOJNIOTMYECKMX 3HAHWMM /Ui IIOBBILEHUS YPOBHA
3KOJIOTMYECKOH KYJIBTYPBI, /ISl GOPMHUPOBAHHUS HAYYHOTO MHPOBO33pEHHS;

NpUMEeHeHNe NIPUOOPETEHHBIX 3HAHUMN U YMeHuii B IIOBCEMHEBHOM XU3HU IS
OLICHKH TOCIECTBUH CBOEH NEATENBHOCTH MO OTHOLIEHUIO K OKpy>Karoliei cpeze,

COOCTBEHHOMY 3I0pOBBIO, OOOCHOBaHHE WH cobmonenne mep NPODUIAKTHKH
3a00JI€BaHHUI.

-
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B cucreme cpennero o6mero o6pasosanus «buonorus», usydaemas Ha

0a30BOM YypOBHE, SIBIsieTCS 00S3aTeNIEHBIM y4eOHBIM NpeaMETOM, BXOMAIIMM B
COCTaB IpeIMETHOH o6acTu «EcTecTBeHHO-HAy4HBIe NIPEOMETED.
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Mg u3ydeHus 6HONOruM Ha 6a30BOM YPOBHE cpeiHero ob1ero o6pasosanus

otBoauTca 68 wacos: B 10 kimacce — 34 vaca (1 4ac B Hexemo), B 11 xinacce — 34
Jaca (1 gac B Henemo).



COAEP)KAHHUE OBYYEHHWA
10 KJIACC

Tema 1. Brosiorus Kak Hayka.

Bronorus Kax Hayka. Csi3b GHONOTHH C OOIIECTBEHHBIMH, TEXHIYECKUMH 1
APYTUMH eCTeCTBEHHBIMU HayKaMH, ¢unocoduei, STHKOH, JCTETUKON U MpaBoOM.
Pons GHONOTHH B (DOPMHPOBAHHH COBPEMEHHOH HayyHOH KapTHHBl MHpa.

CucTteMa OHOJIOTHYECKAX HAYK.
MeTosI MO3HAHHMS KHUBOM MPUPOMEI (HAOIIOAEHHE, IKCIICPHMCEHT, OTHCAHHCE,
M3MepeHue, kiaccuuKauysi, MOJIEIMPOBaHHe, CTATHCTHIECKad obpaboTka

IaHHEIX).

JIleMOHCTpAlHH:

Ioprpetst: Y. Japsus, I'. Menneis, H. K. Komsnos, k. Yorcor u @. Kpuk.

Tab6uisl 1 cxeMsl: «MeToIsl MO3HaHUSA XUBOH MPUPOABD.

JIaGopaTopHbIe H NPAKTHYECKHE paboThI:

IIpaxrudeckas pabora Ne 1. «Hcronb3oBaHHE pasnUYHEIX METONOB IPH
U3ydeHHHU GHONOrMYECKHX 00BEKTOBY.

Tema 2. YKuBble CHCTEMbI H HX OPraHH3alM.

JKuBbie chcTeMsl (6HOCHCTEMBI) KaK IpeaMeT U3y deHHA OHOJIOTHH.
HMBEIX CHCTEM OT HEOPTraHHIECKON IMPHPO/BL.

CpojicTBa GHOCHCTEM M HX PasHOO0pasHe. YpoBHH OpraHH3aluH OHOCUCTEM:
MOJIEKYJIAPHBIHA, KIeTOYHBIN, TKAHEeBbIH, OpraHM3MEHHBIH, MOIMYJIALHOHHO-
BUJI0BO#, SKOCHCTEMHBIH (6moreoLeHOTHYIECKHH), 6rochepHBIH.

JleMOHCTpalHH:

TaGnumel 1 cxeMmbl: «OCHOBHBIC
KUBOM IIPHPOIBDY.

O6opynoBaHKE: MOAEIb monexynst JHK.

Tema 3. XuMHYECKHil COCTAB H CTpOeHHe KJIeTKH.
XuMUUecKui COCTaB KICTKH. XHMHUYECKHE DIEMEHTBI: MaKpOdJIeMEHTBL,

MEKpOdJIEMeHTHL Bozia 1 MUHEpATBHBIE BEIIECTBA.
dymkupE BOAbl H MHHEpATBHBIX BELIECTB B KICTKS. TTonpmepxaHue

ocMmoTHUeckoro fanaHca.

Benxu. CocTaB # CTPOCHUE 6
HesaMeHUMBIE H 3aMEHHMBIC AMUHOKHUCJIOTHI.
CTPYKTYPB! GenxoBoll MONeKynsl  (mepBHIHAT, BTOPHYHAS,
yeTBepTHIHAA CTPYKTYpa). XUMHUUEeCKHe CBOHCTBA GenKoB.

yBKUIHA OeJIKOB.

Otnuyue

IIPHBHaKH JKHU3HHD, ((YPOBHH OpI'aHHZSaI[HH

eNKOB. AMHHOKHCIOTEl — MOHOMEDEI OeKOB.
AMUHOKHCIIOTHEIH cOCTaB. Y POBHH

TpeTHYHad H
BuOIOru4ecKne

.
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QepmeHTEl — OuonmormueckHe KaTanmsatopsl. CTpoeHHe —(epmeHTa:
aKTHBHBIM LEHTP, cyOcTpaTHas crneunuuHOCTh. KodepMeHTH. BuTamumsl.
Ornunsa GepMeHTOB OT HeOpraHWYECKHX KAaTaTH3aTOPOB.

YrieBoipl: MoHOcaxapuikl (IIOKO3a, pmG03a U Je30KCHpHG03a),
Aucaxapuzisl (caxaposa, JIakTo3a) M IIOJHMCaXxapuAbl (Kpaxmall, TIJIHKOTeH,
1eJunon03a). buonoruyeckue pyHKIUH YTIIEBOJOB.

Jlunupsr:  TpurMuepunsl, Qocdonumumel, crepouzbl. [HapoduIEHO-
ruapodoOHble cBodcTBa. bHonmormueckume ¢yHkumm JunumoB. CpaBHeHHe
YTTIEBOZIOB, OEJKOB M JIMIIHOB KaK HCTOYHUKOB 3HEPTHH.

Hyxneunossie xucnots: JIHK u PHK. Hyxieotwakl — MoHOMepE
'HYKJIEHHOBBIX KucioT. Ctpoerne u pyukmun JHK. Ctpoenne H dynkuuu PHK.
Bune PHK. AT®: cTpoerue u GyHKIHH.

[uronorus — Hayka o kinetke. KieToynas Teopus — mpaMep B3aMMOEHCTBHS
HJie ¥ HaKTOB B HAYYHOM IIO3HAHMHA. METOIB! H3YUeHHS KIETKH. -

Knerka xak mnemoctHas xwuBag cucreMa. OOIIME NPHU3HAKH KIIETOK:
3aMKHyTasi Hapy)XHas MeMOpana, monekynbl JIHK kak reHeTHYecKWii ammapar,
CHCTEMa CHUHTe3a Oelka.

Tuner knerok: sykapuoTmueckas MW npokapuoTHdeckas. OcoGeHHOCTH
CTPOCHHs NpOoKapuoTHYeCcKoi Kierkd. Knerounass crenka Oaxtepuit. CtpoeHue
9YKapMOTHYECKOH KIeTKH. OCHOBHBIE OTIMYHMA PACTUTEIBHOM, >XHBOTHOM H
rpUOHOM KIIETKH.

[ToBepXHOCTHEIE CTPYKTYpHI KJIETOK — KJIeTOYHas CTEHKa, MIMKOKAIHMKC, MX
¢ynxumn. [Tnasmatugeckas Mmembpana, e€ coiictBa U dyHkiun. [{uromiasma u eé
opranounsl. OmaomMeM6pannbie opraHouasl kietku: OIIC, ammapar Ioasmky,
au30coMbl. I1oMyaBTOHOMHBIE OpPraHOWABI KIETKH: MHTOXOHIPHH, IUIACTHIEL
IIpo OHCXOXICHHE MMTOXOHJApMHA W mwiactui. Buael mmactun. HememGpanHbIE
OpraHOMAEl KIETKH: PHOOCOMEI, KIETOYHBI LEHTpP, LEeHTPHONH, pPECHHYKH,
¥rytuxy. QyHKIHH OPraHOHIOB KIeTKH. BKioueHus.

Slnpo — perynaTopHsli LeHTp KiueTkH. CTpoeHue spa: saepHas o6onouka,
KapHOIL1a3Ma, XPOMATHH, AAPHIIIKO. XpPOMOCOMEL

TpaHCHOPT BEIIECTB B KIETKE.

JeMOHCTpalHH:

[Moptpertsr: A. JleBenryk, P. I'yk, T. I1IBann, M. Illne#izes, P. Bupxon JI)K
Yotcon, ®@. Kpuk, M. Yunkunc, P. ®panxius, K. M. Bap. :

NuarpamMmel:  «PacripefiefieHHe XHMHYECKHX 3JIEMEHTOB B  HEXHBOM
IIPUPOZEY, «PacnipenienieHe XUMHYECKHX 3JIEMEHTOB B XKMBOH IIpUpOJE». f

Tabmuupl u cxembl: «[lepuoaudeckas Tabnuua XUMHYECKHX - 3JIEMEHTOBY,
«CTpoeHHe MOJIEKYJIbI BOAED, «BrocunTes Genka», «CTpoerue MoneKy sl Gemkay,
«Ctpoenue ¢epmenTa», «Hyxnennossle kucnotsl. JTHK», «CtpoeHne MOTEKyIbI-
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ATD», «Ctpoerue dYKapHOTHYECKON KIIeTKW», «CTpoeHHe XXMBOTHOM KIETKHY,
«CTpoeHHe paCTHTENBHON KIIeTKHY, «CrpoeHre NPOKAPUOTUYECKOM KIETKHY,
«Ctpoenmue anpa KieTku», «YriueBogsn», «JIAmHIsD.

OGopynoBarme: cBeToBOif MHKpOCKON, OGOPYIOBAHHE IUIA IIPOBENIEHUS
HaOMIOeHNH, H3MepeHHil, JKCIIEpHMEHTOB, MHKpONpenapaTbl pacTHTEIBHBIX,
XHUBOTHEIX U OaKTepHAIBHbBIX KJIETOK.

JIaGopaTopHbie H NpaKTHYECKHE PaGoThI:

Jlabopatopras paGora Ne 1. «M3ydeHHe KATATHTHYECKOl aKTHBHOCTH
(bepMeHTOB (Ha IpUMepe aMHIa3hl WK KaTajasbl)».

JlabopatopHass paGora Ne 2. «M3y4yeHHe CTPOGHHA KIETOK pacTeHui,
KHBOTHBIX M GakTepuii 1oJ MMKpPOCKOIIOM Ha TOTOBEIX MHKpOIIpenaparax ¥ ux
ONKCaHHEY.

Tema 4. JKnsHenesTebHOCTb KiIeTKH.

OOMeH BewecTs, Him MeTaGouaM. AccuMunAnms (IUIaCTHYECKUi 06MeH) u
AMCCHMUNAUKSA (HepreTwyeckuit oGMeH) — mBe CTOPOHBI €IMHOIO IIpoIecca
Metabonm3Ma. Poms 3akoHOB COXpaHCHHMs BEIIECTB M J3HEPrdd B IIOHHMAHHH
MeTabom3Ma.

Tuner o6mena Bemecrts: aBTOTPO(HBIN U reTepoTpodHLlil. Pors depmenTos
B OOMeHe BeIECTB U NpeBpameHuy SHEPI'UU B KIIETKE,

®orocunres. CeeroBas u  TeMHOBas $aser  dorocunTesa. Peakium
(orocunTesa. DdpdexrusHOCTS dorocunTesa. 3HaueHHe (POTOCHHTE3A IIIS JKUIHM
Ha 3emie. Brusiane ycnosuit cpens na }oTocuHTe3 U CHIOCOGH! MOBEIIEHHS ero
NPOXYKTUBHOCTH Y KYJILTYPHBIX paCTEHHIA.

XeMoCHHTE3. XeMOCHHTE3HpYIOLIHe Gakrepun. 3HaueHHe XxeMocHHTE3 ISt
’KM3HH Ha 3emie.

OHepreTudeckuii oOMeH B KieTKe. Pacmemienue BELLUECTB, BBIJEJICHUE U
dKKyMyJIHpOBaHHe OSHEPIHH B KICTKe. OTalbl 3HEPreTHYecKOoro obMmeHa.
I'makonmus. BpoxeHHe U ero BHIEL Kucnoponroe oxucnenue, unu xietounoe
IbIXaHHE, OxucnurensHOE ¢ochopunmuposanue, OS¢ dexTHBHOCTD
SHEPreTHYECKOoro ooOMeHa. -

Peaxiuu matpuunOoro cumresa. I'eneTnueckas uHbopmarus u JIHK.
Peanmmzanus reHeTHueckoi MHpOpPMaLIK B KIETKe. I'eHeTH4eckuii koo W ero
CBOHCTBA. TpaHCKpUMIMs — MaTpuuHbIif cHHTes PHK. Tpancnauus — GuocunTes
Oenxa. Drambl TpaHCISLIMH. Konuposanne ammnokucior. Pons pubocom B
bmocuHTe3€e Oenka.

Hexnerounsie GpopME! xu3Hm — BUDYCHI. VIcTOpHS OTKpEITHA BHpycoB (/1. Y.
HMBanoBckuii). OcoGenHOCTH CTPOCHHS M JKM3HEHHOTO IMKIa BUPYCOB.
bakrepuodaru. Bonesnu PacCTeHHM, >XHMBOTHBIX W Y€JIOBEKa, BBI3EIBAEMEIE
BUpycamu. Bupyc mMMmyHonmedumuta uwenosexa (BUY) ~ Bo3Oyzaurens CITH]la.
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OOpaTHas  TpaHCKpWIIMsS, peBepTasa W  HMHTerpasa. IIpodunakruka

PactpoCTpaHeHHs BUPYCHEIX 3a00/1eBaHMIA.

deMoHcTpanuu:

Hoptpersr: H. K. Konbnos, 1. 1. Vsanosckuit, K. A. Tumupsses.

Tabnuusr u cxemsl: «Tunel nurands», «MeTaGonH3MY, «MHTOXOHIpHS,
«OHepreTHYeckuii 06MeH», «XIIopomnacT», «®otocunres», «Crpoenme JHK»,
«Crpoenue u QyHKUMOHMpOBaHHe reHay, «CHHTE3 Oenkay», «IeHeTHueckmii KOz,
«Bupyce», «bakrepuodaru», «CTpoeHHe ¥ XKH3HEHHBIN LMK Bupyca CITH]Ia,
Gakrepruodaray, «Permmakamus JTHK».

Obopynosanue: mMonenu-ammwivkauuu «Ynsoerne JHK u TPaHCKPHIILIHA,
«buocuntes 6enka», «CTpoeHHe KIIETKIY, MOENH cTpykryps! JJHK.

Tema 5. PasMHOeHHe H HHAHBHAYAAbHOE pa3BHTHE OPTaHH3MOB.

KyeTouHbIi LMK, WIH JXH3HEHHBIH MK Kiaetkd. WHTepdaza m mwuros.
ITponeccrl, mpoTekaromue B uHTepdase. Pemnmukamms — peakuus MaTpUYHOrO
cuaresa JIHK. Crpoenme xpomocoM. XpoMocOMHEIA HaGOp — KapHOTHIL
JWITOMIHEY M TallOHAHEN  XpOMOCOMHBlE  HAaGOPEL  XPOMATHIEL
IluTONOrMYeCKHe OCHOBEI Da3MHOXEHHS | HHOUBHIYaJlbHOTO  Pa3sBATHSA
OpPraHU3MOB.

Henenue xnetkn — mutos. Cragus MUTO3a. Ilponeccsri, nponcxo,rmmne Ha
Pa3sHBIX CTaAMAX MHTO3a. buonoruyeckuit cMeicn MuUTO3A.

IIporpamMMmupyemast rubeins KIETKH — amomnTos.

®OopMbI pa3sMHOXEHHs] OPraHHU3MOB: GecTionoe u MoJoBoe. BHIE! Gecrnonoro
PasMHOXCHHUS: J€lCHHe HaJBOe, IOYKOBAHHE ONHO- W MHOTOKIETOYHEIX,
cropooGpa3oBaHue, BereTaTHBHOe pasMHOXeHHe. VICKycCTBEeHHOE KJIOHHPOBaHHE
OpPraHM3MOB, €I'0 3HaYCHHE VIS CEICKIIMH.

ITonoBoe pasMHOXEHHE, eTr0 OTIHYUA OT 6ECIIoNIoro.

Meiios. Craguu Meiiosa. Ilponecchl, mporcxoasmue Ha CTaIMsAX Meio3a.
IloBenenne xpomocoM B Meiose. KpoccuHrosep. Buonorwueckuii cMEICH H
3Ha4eHHUe Melo3a.

I'ameTorenes — mporecc 0Opa3soBaHHA MOJNOBBIX KIETOK y JKHBOTHBIX.
ITonoBEIe XKene3sl: CEMEHHHKH X SMYHHKH. O6pasoBaHMe M pasBHTHE MOJIOBEIX
KJIeTOK — rameT (CIepMaTo30MJl, AHLECKIEeTKa) — CIepMaTOreHe3 M OBOTEHE3.
OcobeHHOCTH CTpOeHHS SHIEKIETOK M CIepMaTO30HIOB. OmnonotBopenue.
ITapTenorenes. ,

MupuBuiyanbHoe pasBuThe (OHTOreHe3s). MOpPHOHATBHOE pa3BHUTHE
(3Mbpuoreses). OTanbl SMOPHOHANBHOTO Pa3BUTHSI Y [O3BOHOYHEIX JKMBOTHBIX:
ApoGIieHne, racTpy/alus, opraHoreHes. ITocToMGpHOHANbHOE pasBuTHe. THIIEI
MOCTSMOPHOHANIBHOTO  Pa3BUTHA: MpPAMOE, HENpsAMOe (IMYMHOYHOE). BmsHue
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Cpellbl Ha Pa3sBHUTHE OPraHU3MOB, (aKTOPEHI, CIIOCOOHBIE BBI3HIBATH BPOXIEHHEIE
YPOICTBa.

Poct u pasBurue pacreHmii. OHTOreHe3 ILBETKOBOIO PaCTEHHSA: CTPOEHHE
CEMEHH, CTAAUH Pa3BUTHA.

HeMoHcTpanun:

Tabmuupbl ¥ cxeMmbl: «®opMBEl PasMHOXEHHS OpraHuM3MoB», «JlBoliHoe
OILIOJOTBOPEHHE Yy LIBETKOBBIX pacTeHHH», «DBereraTuBHOE pa3sMHOXEHWE
pactenuit», «Jllenenune xnetku Oakrepuity, «CTpoeHHE TMOJOBBIX KIIETOKY,
«Ctpoenne xpomocoMmsl», «Knerounsii nukiny, «Pemmukanus JHK», «Mutosy,
«Metiosn, «[IpsMoe u HenpsMoe pa3BUTHE», «['aMETOreHe3 y MIICKOMMUTAIOMMX H
qesoBeka», «OCHOBHBIE CTaAMKM OHTOT€HE3AN. _

O6opynoBaunue: MHKpOCKOII,  MuKpompemapathl  «CHepMaTo30usl
MIIEKOITUTAOLIETO, «fieknerka mnekonutaromero», «KapHOKHHE3 B KIETKax
KOpEIIKa JIyKa», MarHUTHas MOAETb-alIUIAKanua «JleeHHe KIIeTKH», MOJENb
JHK, monens MmetadazHoi XpOMOCOMEL.

JlaGopaTopHble H NpakTHYecKHe paboThI:

JIabopatopHas pabora Ne 3. «HaGmiopeHue MHTO3a B KJIETKaX KOHYHKA
KOpeIlKa JTyKa Ha TOTOBBIX MUKpOIpenaparax». _

JlaGoparopHas pabora Ne 4. «M3ydeHue CTpOEHHs IIOJIOBBIX KIJIETOK Ha
TFOTOBBIX MHKPOIIpENapaTax».

Tema 6. HaciieAcTBEeHHOCTH H H3MEHYHBOCTH OPraHH3MOB.

IIpenmet u 3afaun reHeTHKH. FIcTOpHs pa3BUTHs reHeTHKH. POJb UTOIOrHH
¥ 5MOpMOJIOTHH B CTaHOBJIEHHWH TeHETHKH. BKian pOCCHHCKHMX M 3apyOeXHBIX
VYSHBIX B pPasBATHE TeHETHKH. MeToxsl reHeTHKH (TMOpPHIOIOrHIeCKHUi,
[IUTOTeHeTHYECKUH, MOJIEKyIApHO-TeHeTHIecKui). OCHOBHBIE T€HETHYECKHE
moHsTHs. [ eHeTHuecKass CHMBOJIHKA, HCTIONB3yeMasd B CXeMaxX CKpELIBaHMH.

3aKOHOMEPHOCTH HACJIE[IOBaHUS NPU3HAKOB, YCTAHOBJICHHbIE I". Mengenem.
MoHOTHOPHIHOE CKpelliBaHue. 3aKOH eauHOOoOpasusi ruOpHIOB MEPBOTO
MOKOJeHUsA. IIpaBWio JOMMHHPOBAHHMA. 3aKOH pACIIEIUICHHs IPH3HAKOB.
Tunote3a YucToTE raMmeT. I[ToHOe U HETOIHOEe JOMHUHUPOBAHHUE.

NuruOpuaHOE  CKpellMBaHMe. 3aKOH  HE3aBUCHMOIO  HacleJOBaHWA
npu3HaKkoB.  LIMTOreHEeTHYecKHe  OCHOBBI ~ MMTHOPHHOTO  CKPEIIMBAHH.
AHanu3upyolee cKpenyBanye. crnonbp30BaHue aHATM3HPYIOMIET0 CKPEIMBaHHA
IS OTIpEieNIeHHs TEHOTHUIA OCOOH.

CremuieHHOe Haciemosanue mpusHakoB. Pabora T. Moprana 10
CLIeTUIEHHOMY HacleIoBaHMIO reHoB. HapyiieHue cUenIeH:s I'€HOB B PE3yJIBTATe
KPOCCHHI'OBEpA.

XpOMOCOMHas TEOPHs HACTIEACTBEHHOCTH. [ eHeTHICCKHE KapTEhl.
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I'enetnka moia. XpOMOCOMHOE OTIpefeNnenye moa. AYTOCOMEI ¥ TONOBELe
XpoMocoMBL. I'oMoramerssie u reTeporaMeTHele O

pranusMel. Hacnenosanpe
IIPH3HAKOB, CLEIICHHBIX C IIOJIOM.

MsmenqnBocTs. Bugpr M3MEHYIMBOCTH: HEHACIIEICTBEHHAS M HACIIEICTBEHHAS.
Pone  cpemmr B HCHACJICACTBEHHOX  HM3MEHYHBOCTH. Xapaxrepucruka
MOU(HUKAIOHHOM H3MEHYMBOCTH. BapuauyonHslit psin v Bapranmonnas KDHBas.
Hopma peaxmuu npu3Haka. KonudecTBeHHBIE W KkauecTBeHHEIE IIPU3HAKH U HX
HopwMa peaxuuu. CBoiicTsa MOIH(DUKALIMOHHON H3MEHYUBOCTIA.

Hacnencreennas, win TCHOTHUNHYECKadA, HM3MEHYMBOCTb. KOMOWMHAaTHBHAg
H3MEHYMBOCTE. Melio3 u mnogoBoii IIPOLIECC — OCHOBa KOMOWHATHBHO;
H3MEHYMBOCTH. MyTallMOHHAS M3MEHYHBOCTS. Knaccudukauus myrarmii: TeHHBIE,
XPOMOCOMHBIC, T€HOMHBIE. YacToTa ¥ NPHYHHEI MyTALHIA. Myrarenusie paktops..
3aKOH rOMOJIOTHYEeCKHX PSANIOB B HACJIEICTBEHHOMN H3MeHunBocTH H. Y. BaBuioga.

BHesinepHas Hac/eICTBEHHOCTS M H3MEHYHBOCTS.

I'eHeTHKa dYemoBeka. Kapuotun uenoseka. OCHOBHBIE METOIEI TEHETHKH
UCIIOBEKA: reHEAIOTHIECKHIA, OJIM3HEIOBBII, UTOreHETUYECKUM, OMOXUMHYECKHI,
MOJIEKYJIIPHO-TE€HE THYECKHIA. CoBpemenHoe oIpefieIeHHe TeHOTHIIA:
TIOJIHOTCHOMHO€ CEKBEHHPOBaHKE, ICHOTHUIIMPOBAHKE, B TOM UHCIE C IIOMOIIIBIO
IIlIP-ananu3a. HacnencTBeHHble 3a60/1€BaHMS YeIOBEKA: TeHHELIC Oones3nu,
OOJle3HM C HaC/IeCTBEHHOM NPeApacIoloXEeHHOCTEIO, XPOMOCOMHEIE OOJIE3HH.
CoMaTHyecKkHe M TIeHepaTHBHEIE MyTanud. CTBOJNOBEIE KIETKH. [TpuHIHIED
30pPOBOro o0pasa KHM3HHU, JUarHOCTHKH, IPOGHUIAKTHKA H JECUSHHUA FeHETHYECKHX
GonesHell. MeauKO-reHeTHYeCKoe KOHCY/JIBTHPOBAHHE. 3HAUSHHE MeHIHHCKOMN
T€HETUKH B IIPeAOTBPALLEHUHU U JICUSHUH I'eHeTHYECKUX 3a001eBaHmil YeioBeKa.

JlemoHCcTpanum: _

Iloprpertsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. Yersepuxos, H. B.
TumodeeB-Pecosckuii, H. 1. Basunos.

Tabmupr  # cxeMbl: «MoHOrMOpuaHOE  CKpeIUMBaHWE M €ro
[IUTOrEHETHYECKass OCHOBa», «3aKOH pacIICIUICHWS M €ro IHTOreHEeTHYecKas
OCHOBa», «3aKOH YHCTOTBI ramer», «JlurubpugHoe  CKpenBaHHEY,
«[IuTo/OTHYECKHEe  OCHOBBI ~ OMIMOPUAHOTO  CKpELIMBAHH», «Meﬁo:»:,
«B3auMoielicTBHEe aJUICNIbBHBIX TIeHOB», «l'eHeTHYecKHe KapTel pacTEHHH,
’KMBOTHBIX M 4enoBeka», «[ eHeTHka mona», «3aKOHOMEPHOCTH HaclieZloBaHW,
ClleIUIEHHOro ¢ IonoM», «KapHOTHIIEI denoBeKa M JKHBOTHBEIX», «Buubl
A3MEHYIHBOCTHY, «MoaudHuKalnoHHaA H3MEHYHUBOCTE», «HacienosaHue pesyc-
paxropa», «['eHeTHKa IPyII KPOBKY, «MyTanuoHHas H3MEHYUBOCTHY.

O6opyoBaHHe: MoJenH-amuIuKanud «MOHOTHOpHUAHOE CKpEeIIUBaHUE,

«HeronHoe OMHHHpPOBaHHE», «JlUrHOpHAHOe CKpeluBaHHe», «Ilepexpect
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XPOMOCOM», MHKpOCKom u MuKpompenapaT «posodua» (HopMa, MyTamum
(GOpMEI KpEUTBEB 1 OKpacku Tena), repbapuii «I'opox moceBHOI».

JIaGopaTopHusbie u NpaKTHYecKHe paboThI:

JlaGoparopras paGora Ne . «H3yveHne pe3ynbTaTOB MOHOTMOPHMAHOrO H
AMTAOPH/IHOTO CKPEIUBAHMS Y APO30(UIE HA TOTOBBIX MHKpOIIpEnaparaxy.

JlabopatopHas paGota Ne 6. «M3yueHne MOAM(PUKALMOHHOH H3MEHYHBOCTH,
TIOCTPOCHHE BapHALMOHHOTO Ps/ia ¥ BAPUALIMOHHOM KPUBOI».

Jlabopatopuas paGora Ne 7. «AHanu3 MyTanmit y Apo30(QHIBI Ha IOTOBBIX
MHKpOIIpenaparax.

Ilpaktudeckas paGora Ne 2. «CocTaBieHHe M aHAIH3 POIOCIOBHBIX
YEJIOBEKa. -

Tema 7. Cenexunsi oprannzmo. OcHOBBI GHOTEXHOJIOTHH.

Cenekums Kak Hayka ¥ mpomecc. 3apokIeHHe CeNeKIMH H JOMECTHKALWS,
Yuenme H. V. BaBmioBa 0 MEHTpax NPOMCKOXKIEHAA H MHOT000pass
KyJIbTYypHBIX PacTeHHH. LIeHTpEI IMPOMCXOXAEHHS JOMAIIHUX XUBOTHEIX. Copr,
opoja, ITamM. -

CoBpemeHHEIe MeTOZBI ceneKmyy. MaccoBEIA ¥ MHIABHLYAIBHEIA oTOOpHI B
CEJICKINM PacTeHWH M XKUBOTHBIX. OlLeEHKa dSKcTephepa. BIHM3KOpPOCTBEHHOE
CKpeIMBaHWEe — HWHOpuAMHT. Yucras imHEA. CKpelMBaHHE YHCTHIX JIHHMIA,
I'eteposnc, mmu rubpunnas cuma. Hepoxcrennoe CKpELUMBaHKUE — ayTOPHIUHT.
Ornanénnas rubpumusanms u e ycnmexu. MCKycCTBEHHBIM MyTareHe3 u
IOTYy4YCHHE TMONMILUIONJOB. JIOCTHXXCHHS CelleKUMH pPacTEHHH, J>KMBOTHBIX WM
MHKpPOOPraHU3MOB.

BbuorexHonorns kak OTpacib mpou3BOACTBA. ['eHHAs WHXKEHEepHs. JTarbl
cos3manus pexomOumanTHOM JIHK u TpaHCreHHBIX oprammsmoB. Kierounas
nmkeHepus. KieTounsie KymbTypsl. MHKpOKIOHATBHOE Pa3sMHOXEHWE pacTeHHi.
KionupoBanne BBICOKONPOAYKTHBHBIX —CENBCKOXO3SHCTBEHHBIX OpraHH3MOB.

JKOJNOTHYeCcKHe M 3Th4eckue mpobimemel. IMQO  —  reHeTHYECKH
MOJAH(HULIIPOBAHHEIE OPTraHU3MEI.
JemoHcTpauuu:

Iloprpersr: H. W. Basunos, M. B. Muaypun, I'. JI. Kapneuerko, M. ®.
HBaHOB. |

Tabmuupr u cxembl: kapTa «LIEHTPHI NPOMCXOXIEHHWS M MHOrooOpasus
KyJBTYPHBIX pacTeHui», «IIopoasl oMallHKUX XUBOTHBIX», «CopTa KyJIbTyPHEIX
pacteHui», «Otnanéunas rubpunusanusy, «Pabors! akanemukxa M. @. ViBanoBa»,
«[Tomumnounus», «OO0BexTEl OuoTexHoNOrMm», «KieTouHse KyJbTypbl H
KJIIOHApOBaHHe», K KOHCTPyHpOBaHHE U IIEPEHOC TeHOB, XPOMOCOMY.

OGopyzoBaHHE: MyJISDKH IUIO[0B ¥ KOPHEIUIOAOB JUKUX (OPM H KyJIBTyPHBIX
COpTOB pacTeHui, repbapuii «CenbcKoX035iCTBEHHEIE PACTEHHAN.
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JIaGopaTopusie u NpaKTHYecKHe padoThI:

OKeKypenst «OCHOBHbIE MeTOZbl M JIOCTHXKEHHMS CENEKIMH DACTeHHH H
YXXUBOTHEIX (Ha CENIEKIUOHHYIO CTaHIIHIO, IVIEMEHHYI0  (epMmy,
COPTOUCTILITATENBHBI  y4acTOK, B TEIUIMYHOE XO3AHCTBO, J1aGopaToprro
arpOyHUBEPCHUTETA MIIH HAYYHOTO LEHTPA).

11 KJIACC

Tema 1. SBonouHOHHAs GHOTOTHSL.

[Ipe/moCEUIKY  BO3HHKHOBEHHS 3BOMIONMOHHON TEOPHH. DBONIOLMOHHAS
TECOpHA M €€ MecTo B OMonornu. BiusHuWe 3BOMIONMOHHON TEOPHH HA Pa3BHTHE
OHONOrHuM M JPYrUX HayK.

CeuperenscTsa 3BoMOUKMH. [IaNCOHTONOTHYECKHE: IIOCIENIOBATEIBHOCTE
IOABICHUS BHAOB B IAJCOHTONIOIMYECKOH JIETOMMCH, IepeXOonHble (OpPMEL
broreorpadueckue: cxoacTso u paznuune dayH 1 GIOp MATEPUKOB H OCTPOBOB.

OMOpPHONIOrHYecKre: CXOACTBA M pasiMuMs SMOPHOHOB pasHEIX BHIOB

NO3BOHOYHBIX. (CpaBHUTENBHO-aHATOMHYECKHE: TOMOJOTMYHEIC, aHATOTHYIHEIE,
PYAMMEHTapHbIC OpTaHBI, aTaBU3MBL. MOIEKyIApHO-OMOXHMMHUYECKHE: CXOIACTBO
MEXaHM3MOB HACJIENCTBEHHOCTH M OCHOBHBIX MeTa0ONMYECKHX IyTed y Bcex
OpraHU3MOB. _

OBomonoHHad Teopus Y. J[lapsuna. IIpeAnochliKd BO3HAKHOBEHHS
AapBUHA3MA. J[IBIDKYIIHE CHJIBI SBOMIONMM BHAOB mO JlapBuHy (M30BITOYHOE
pasMHOXKeHHE IIPH OrPaHUYEHHOCTH PEecypcoB, HEONpeHeNéHHas HW3MEeHYHUBOCTD,
6oprba 3a cymecTBOBaHNE, €CTECTBEHHEIH 0TOOD).

Cunrerndeckas teopus 3Bomonu (CTO) 1 e€ 0CHOBHEBIE ONIOKEHH.

Muxkpoasomrorus. [Tomysnus kak efUHNAIA BUA U 3BOJIIOLUH.

JBmxymue cunsl ((pakTOpsI) SBOMIONMK BHIOB B mpupoze. MyTalMOHHbIH
mpoluecc M KOMOHWHATHBHAA H3MEHYHBOCTh. IlomynsiuoHHBle BonHBI M Apeiid
reHoB. M3zoysnus 1 Murpanms.

EcrecTBeHHBI# 0T60p — HampaBILOIME (akTop 3SBOMOLUHH. DPOpPMEI
€CTECTBEHHOTO 0TOOpA.

IIpuCroCOGIEHHOCT OpPraHM3MOB KaK pe3yJbTaT 3BOJIOLHMHA. IIpEMepsl
npucrnocobeHn#t y opraau3MoB. ApoMop(036l X MAMOAATITALHA.

Bux wu BHEooOpazopanme. Kpurepum Buma. OcHoBHBlE (OpMBI
BHI000pa3oBaHu: reorpadudecKkoe, K0JIOTHYECKOE. AT

MakposBomonus. DOpMEl 3BOMIOLMH:  (pUIeTHYecKas, JUBEPreHTHA,
KOHBEpreHTHasd, napaiensHas. HeoOpaTuMocTs 3BOIIOLHH. '

ITporCXOXICHHE OT HeCTeLHalIM3UpOBaHHBIX IpeakoB. [Iporpeccupyromas
crienMann3anus. AJanTUBHAS paJHaliys.

JleMOHCTpauuu:
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- B:;JIOI;TP;::EGK. JIunnei, XK. B. Jlamapk, U. Hapsun, B. O. KoBanesckmit, K.

e 716, ®. Miomep, A. H. Cepepios. ’-
Tabmuuer 1 cxemyy: «Pa3BuTHE OPraHUYECKOro MUpa Ha 3eMiey, «3apobimmu
TIOSBOHOYHEIX  JKHBOTHEIX), «Apxeonrepukc», «®DopMel  GopeGEI 33
CyIIeCTBOBaHuE», «ECTeCTBeHHEII] otbop», «MHorooGpasue coproB pacTeHuiy,

«MHoroo6pasiie  mopon KHUBOTHBIX»,  «[lomynsumm»,  «MyTauponnag
H3MEHIMBOCTBY», «ApoMopdoss», «Maumoaganrauum», «O6mas AereHepaLsy, |
«IBrxymue cuisr 3Bomonumn», «Kapra-cxema MapmpyTa myremectsus Y.
Hapsuna», «Bopsba 3a cymecTBoBanue, «IIprCIIOCOGIEHHOCTE OPraHU3MOBY,
«I["eorpadpuueckoe BU/1000pa3oBaHUe), KDKONOMHIECKOE BUI000pa3OBaHHe.

OBopynoBanue: KOIIEKUHA HACEKOMBIX C DasTMYHBIMH THIIAMH OKPACKH,
HabOp MIOAOB M CeMsH, komnekuus «IIprMepsl 3aIIATHBIX TPHCIOCOONeHH it y
’KHBOTHBIX», Mozenb «OCHOBHBIE HAIPaBJICHUS JBOJIOLMN», 00BEMHAS MOJENEs
«CTpoeHre roJIoBHOr0 MO3ra [O3BOHOYHEIXY.

Buoreorpaduueckas kapra wmupa, komnekmua «@DOPMBEI COXPaHHOCTH
MCKOIIAEMBIX JKMBOTHBIX U pacTeHMi», Momens ammimkarus «Ilepexpéct
XpOMOCOM», BIaXHBIE mpenaparsl «Pa3BuTHe HacekoMoro», «Pa3Burre
JATYIIKIW», MUKpornpenapar «Jlpozoduna» (HopMa, MyTanuud GOpPMBI KpPBUILEB H
OKpacKH TeJia).

JlaGopaTopHble u npakTHYecKne paboThI: .

JlaGopatoprast pa6ora Ne 1. «CpaBHeHHe BHIOB IO MOpP(OIOTHIECKOMY
KPUTEPHIO). .

JlaGopatopras pabora Ne 2. «Omucanue NmpuCIOCOONEHHOCTH OpraHW3Ma K
€€ OTHOCHUTENBHOIO XapaKkTepay.

Tema 2. Bo3HHKHOBeHHE H Pa3BHTHE KH3HH Ha 3emuie.

HoHay4dHble MpPEACTaBICHHMS O 3apOXKICHHM >XHU3HH. HayuHble rMmoTessl
BO3HMKHOBEHHS JXW3HM Ha 3emie: abHOreHe3 M MaHCIEepPMHs. XHUMHYeCKas
SBOMIOIMA. AOHOreHHBIH CHHTE3 OpPraHHYECKHX BEINECTB M3 HEOpraHHYeCKHX.
OkcrepuMeHTaIBHOE MOATBEPXKICHAE XMMHUYECKOH 3Bomonuy. HaganpHele 3Tans!
ouonormyeckoii sBoymonun. ['unore3a PHK-Mupa. ®opmupoBanre MeMOpaHHBIX
CIPYKTyp H BO3HHKHOBEHHE NpOTOKIETKH. IlepBEle KI€TKM M HX 3BOJIOLWSL
@opMUPOBaHUE OCHOBHEIX I'PYIIIT XHBLIX OPraHU3MOB.

Pazsutme xu3HU Ha 3emie o spaMm U nepuojaMm. Karapxei. Apxenckas 4
IpoTepo3oiickas 3pel. Ilaneosoiickas 5pa U €€ TEPHOABI: KeMOPUACKH,
OpIOBUKCKHH, CHILypUACKHH, 1€BOHCKHH, KAMEHHOYTOJIBHBIN, IEPMCKH.

Me3so30iickas 3pa A e€ NeproAbl: TPUACOBBIH, IOPCKHIA, MEJIOBOH.

KajiHo30lickas 5pa H €& TIepHOIbl: IIaJeOreHOBBbIH, HEOTeHOBBIH,

aHTpOIIOl"eHOBBIﬁ.



XapaKTepHCTHKa KMMaTa M reoJormdeckux mpoueccoB. OCHOBHBIE 3Talibl
SBOJIIOLMM DPaCTHTENBHOrO M JKHBOTHOTO MHpa. Apomopdo3sl y pacreHuit u
XHBOTHBIX. IlosiBIeHue, pacuBer ¥ BHIMEpaHHE IPYIIIT HUBBIX OPraHU3MOB.

CucremMa oprammueckoro Mupa KaK OTpaKeHHe 3BOMIOLMH. OCHOBHBIE
CHCTeMaTHYECKHE TPyl OPraHA3MOB.

OBomonus yenoBeka. AHTPOIMOJIOrHs KaK HayKa. Pa3BuTie NpeAcTaBIeHuit o
NIPOUCXOXIEHUN uenoBeka. Meroipl M3ydeHus aHTpororeHesa. Cxoxctsa u
Pa3/THYHs JETOBEKA H KHBOTHBIX. CHCTEMATHECKOE TOJIOXKEHHE YEIOBEKa.

JBrxymme  cunsl  (dakropsl) — aHTpomoreHesa.  HacnezncTBeHHas
H3MEHYHBOCTE M  eCTeCTBeHHEIH or6op. OOmecTBeHHbIH 00pas3 )KHBI-IH,
M3IOTOBJICHHE OPYIHil TPyia, MBILILIEHUE, peyb.

OCHOBHBIE CTaJMH U BETBH 3BOJIOLUM 4EJIOBEKA: aBCTPAIONATEKH, YenoBek
ymenbi, Yenosek mnpamoxopsnmi, YenoBek HeaHJepTalbCKuil, Yenosek
pasyMHBIA. HaXoZKku HMCKOIaeMBIX OCTAaTKOB, BpeMs CYIIECTBOBaHHS, 001acTs
pacnpocTpaHeHus, 00BEM roIoBHOro Mo3ra, 00pas XKU3HH, OPY/IHS.

Yenoseyeckne pacsl. OcHOBHele OoyplnMe  pachkl:  ©BPOIECOMAHAA
(eBpasmiickasi),  Herpo-aBCTpaiOMAHAas  (3KBAaTOpHAJBbHAS),  MOHI'OJIOMIHASA
(asmaTcko-aMepHKaHCKasi). UYepThl  MPHUCIIOCOONIEHHOCTH  IIPEICTaBUTENeH
YeJIOBEYECKHX pac K YCJIOBHAM CYIIECTBOBAaHMs. EQMHCTBO 4YelOBEYECKHMX pac.
Kpurtnka pacusma.

JNemMoHCTpanun:

[Toptpetsi: ®. Penu, JI. Ilactep, A. . Onapun, C. Murep, I'. IOpH q.
JlapBuH.

Tabmuuper 1 cxembl: «BosHukHOBeHHe ConHewdHON cucTeMbl», «Passurue
opraHp4eckoro Mupa», «PacturenpHas KieTka», <« KuBOTHasm KIeTKay,

«ITpokapruoTHyeckas KieTka», «CoBpeMeHHas CHCTeMa OpPTaHWYeCKOro MHpPay, .

«CpaBHEHHE aHATOMHYECKHMX YEpT CTPOCHHA YENOBeKa M Yel0BEeKOOOPasHBIX
o0espsiH», «OCHOBHBIE MeCTa MAJEOHTOJOTMYECKUX HAXOHOK IIPEIKOB
COBPEMEHHOIO 4ejioBeKay», «JlpeBHeive monm», «JlpeBHue mopu», «Ilepsbie
COBpPEMEHHBIE TIOAN», «HenoBeueckue pace». __ : _

O6opynosanme:  mympxu  «[Iporcxoxnenne — uyenoBeka»  (GHOCTEI
aBCTPAIONHMTEKa, IHUTEKAHTPOIla, HEaHIEepTalblla, KPOMAaHBOHIA), CICNKH HIX
H300paXKCHHs KAaMEHHEIX Opy[Mii NepBOGEITHOTO 4YeJOBeKa (KaMHM-YOIIIEPEHI,
pyOmna, ckpebna), - reoxpoHojoruyeckas TabaMIa, KOJUIEKIHS «DOopMEI
COXPaHHOCTH HUCKOIIQEMBIX XHBOTHBIX U PACTEHHID».

JlabopaTopHbie H NpaKTHYeCKHe paGoThI:

Ilpaktuyeckas pabora Ne 1. «M3ydyeHne HCKOMAEMBIX OCTATKOB pacTeHui U

JKUBOTHEIX B KOJUICKITHSIX)).
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3Knypcm[ «JBOIIONKS OPraHHYecKOro MHpa Ha 3eMiie» (B ecTecTBeHHO-  .g
HaY9HBIA WK KpaeBeraecksii mysei). g

Tema 3. Opranusmer u OKpy:Kalowas cpeaa.

OKOIIOTHs Kak Hayka, 3ajaum u pa3neinsl SKOJIOTuH. MeToNBI SKOIOrHYeCKIX
HCCIIENI0BAHNH. DKONOrHYeCcKoe MIPOBO33PEHHE COBPEMEHHOTO YeII0BEKa.

Cpensr oburanms oprammsmos: BomHas, HAa3€MHO-BO3[yIIHAs, NOYBEHHAs, &
BHYTPUOPTaHHU3MEHHas. |
OKonorudeckue akropsl. KiaccHpMKAMS 3SKONOTMYECKHX (AKTOPOB: -

abHOTHYeCKHe, GHOTHYECKHE ¥ AHTPONOreHHEIe. JleiiCTBHE SKONOTHUECKHX
(axTOpOB Ha OpraHU3MEL
AGHOTHYeCKHE (aKTODHI: CBET, TeMIepaTypa, BIaXHOCTh. (DOTONEPHOIN3M. -l
IlpucriocoOnenyst OpraHM3sMOB K  [eHCTBHIO  aOHOTHYECKHX dakTopoB.
Bronoruyeckue purMst. |
Buornyeckue  dakroppl.  Bumel = GHOTHYECKHX — B3aHMOJIEHCTBHIM:
KOHKYpEHIs, XHITHUIECTBO, cuMO103 1 ero gopmel. IlapasuTusM, Koomeparus,

MYTyalli3M, KOMMEHCAIH3M (KBapTHpaHCTBO, HAaXNeOGHHMYeCTBO). AmeHcammsm;
HeHTpanusM. 3HayeHHe OHOTMYECKHX B3aUMONEMCTBHH IUI1 CYyINECTBOBAaHHA
OpPraHU3MOB B IIPUPOAHEIX COOOIIEeCTBaX. :
OKOJIOTMYECKHE XapaKTePUCTUKH IOmyasuud. OCHOBHBIE TOKa3aTelu
NOMYJIALMA: YHCIEHHOCTh, IUIOTHOCTh, POXKAAeMOCTb, CMEPTHOCTH, IIPUPOCT,

MHUrpalys. JJMHaMUKa 9UCIEHHOCTH NOMMYJIALAH U €& peryIamus. | §

JdeMoHcTpanum:

IMoptpetsi: A. I'ymbonear, K. @. Pynse, 3. I'ekkens.

Tabmuuel 1 cxemsl: kapra «IIpuponrsie 30HB 3emmu», «Cpensl oOHTaHHUS
opraHusMoBy», «®@otonepuoausm», «llomynamum», «3aKoHOMEpHOCTH poOCTa
YHCJIEHHOCTH TIONYJISILUHU UHPY30pHH-TY Penbkun», «IIuieBkle nenmy.

JlaGopaTopHble H NIpaKTHYeCKHe paboThI: (

JIa6opatopras pabora Ne 3. «Mopdonorudeckrie 0COOEHHOCTH pacTeHuMi U3
Pa3sHBIX MeCT OOUTaHUAY.

JlabopatopHas pabora Ne 4. «BnusgHre cBeTa Ha POCT U Pa3sBHTHE YEPEHKOB
KoJeycay. |

ITpakTtiyeckas pabora Ne 2. «IToncuér MIOTHOCTH MOMYJIALMMA Pa3HBIX BHIOB
pacTeHUN».

Tema 4. Coob1iecTBa H 5K0JIOrHYECKHE CHCTEMBI.

CoobmiecTBO OpraHu3sMoB — OuoneHo3. CTPyKTyphl OMOLIEHO3a: BHIOBasd,
NpOCTPaHCTBEHHAsA, Tpobmyeckas (numesas). Bumsl-momunanter. Cesisu B
OMOILIeHO3E.

Okonoruyeckue cucteMbl (9KocucteMsl). Ilonsatve o6 sSkocucreMe H
GuoreonieHose. DYHKIMOHAILHbIE KOMIIOHEHTEI OJKOCHCTEMEL: IIPOAYLEHTE,



KOHCYMEHTEI, pexynenTs;. Kpyrosopor BellecTB U IMOTOK SHEPrHH B 3KOCHCTEME.
Tpoduueckue (umesrle) yposum oskocucTembl. IIMmeBble memH u  cerw.
OcHoBHEBIE moOKazaTey 9KOCHCTEeMBI: OMOMacca, NPOAYKUHA. OKOJIOTHYECKHE
[THPaMHZBL:  TIPORYKIKMM, uMCIEHHOCTH, OuWoMacchl. CBOMCTBA 3KocHCTeM:
YCTOHYHMBOCTS, CaMoperysmus, paszsuthe. Cykueccus. '

IIpuponnsie skocucTeMel. DKoCHCTEMBI 03&p M peK. JKOCHCTEMa XBOHHOIrO
MK IMUPOKOJIMCTBEHHOTO JIeca.

AHTPOIIOTEHHBIE  5KOCHCTEMBI.  ATrPOIKOCHCTEMBL.  YPOGO3KOCHCTEMEL.
Bronoruyeckoe 1 xo3siicTBeHHOE 3Ha4YEHNE arpOIKOCHCTEM H YPGOIKOCHCTEM.

bropasHoobpasue kak ¢aktop ycroiumBocTH 3KOcHCcTeM. CoxpaHeHHe
OHOMOrMYecKoro pasnoo6pasus Ha 3eMie.

Yyenne B. U. Bepuaznckoro o 6uocdepe. ['paHUIBl, COCTaB M CTPYKTypa
6rnocdeprl. JKusoe BemectBo m ero ¢dynxmuu. OcobeHHOCTH GHOChEpH! Kak
TI00aNbHONH 3KOCHCTEMBL J[MHAMHUecKoe paBHOBECHE W OOpaTHas CBs3b B
Guocdepe.

KpyroBopoTs! BellecTB U 6roreoxuMH4ecKre MKl JIEMEHTOB (YIieposa,
a3ota). 30HaIBbHOCTH 6uOochepsl. OCHOBHBIE GHOMBI CYIIIH.

YenosedecTBo B Grocdepe 3emmu. AHTponOreHHbIE H3MEHEHNs B Grocdepe.
I'mobansHEBIE SKOOTHYECKHE IPOOIEMEI.

CocymecTBoBaHHE IPUPOIBI %} YeJI0BEYeCTBA. CoxpaneHue
6ropa3zHo0Opa3us Kak OCHOBa ycToMYMBOCTH GHochepsl. OCHOBA PalHOHAIBHOTO
yIIpaBlieHUsd TPUPOAHEIMH pecypcaMd U UX HMCHOJb30BaHMe. JIOCTHXXEHHS
OHOJIOTHH M OXpaHa IPUPOAEL. »

JeMOHCTpalHH:

[Moptpetsr: A. Jlx. Tencan, B. H. Cykaués, B. 1. Bepranckwuii.

Tabmuupr 1 cxeMsl: «IInieBele Henmm», «bBHOIEHO3: COCTAB M CTPYKTYpa»,
«IIpupomubie coobmectBay, «llemd NHTaHHA», «IDKONOTUYECKAs MHPaMHIA,
«buocdepa u yenoBek», «IKOCUCTEMA IIMPOKOIUCTBEHHOI'O JIECa», «IKOCHCTEMA
XBOHHOro Jjieca», «buoleHO3 BomoéMa», «ArpomeHo3», «I[IpumepHbIe
AaHTPOIIOTCHHBIE BO3NCHCTBHA Ha MPHPOLY», «BaxHelmme HCTOYHHKH
3arpsA3HEHHs] BO3JyXa M IPYHTOBBIX Boxay, «IlouBa — BaxkHelmas cocTaBIdromIas
ouocdeps», «PakTopsl Aerpagauun mousy», «IlapHUKOBEL 3¢ dekT», «DPaKTOPH
paZMOaKTHBHOIO 3arpsisHeHHs Ouocdepsn», «O6mas crpykTypa OGuocheps»,
«PacripocTpaHeHHe XH3HH B Ouochepe», «O30HOBHIH 3KpaH Ouochepsly,
«KpyroBoport yriepona B 6uocdepe», «kKpyroBopot a3ora B mpupome».

O6opynoBanue: Mozenb-anmiukanus «TunuyHele OHOLEHO3ED», repbapuit
«PactuTenpHbIe c000LIeCTBa», kKoIeKuun «BroneHo3», «BpeauTenn BaxueHmmx
CeNIbCKOXO3JMCTBEHHBIX KYNBTYp», TrepOapud M KOJJIEKI[MH pacTeHHid U

YKMBOTHBIX, IMPUHAIJIEKAINE K Pa3sHBIM 3KOJIOTHYECKHM TpYIIaM OJHOI0 BHA,
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% MEBEIX BHIOB
Kpachas xumra Poccuiickoii Depepauyy, H300paXkeHHs OXpaHsie AR
PaCTEHHH U KHUBOTHEIX.
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JIAHPYEMBIE PE3VJIbTATBI OCBOEHMSA IIPOTPAMMEI IIO

BUOJIOTUM  HA
OBPA3ORAIG " DASOBOM  VPOBHE  CPE[HETO  OBILEO

Corn '
s acHO OI'OC COO, ycraHaBaMBalOTCA TpeOoBaHHA K De3yjbTaTaM
v ofyvaromumucs nporpaMMm  cpeaHero  obmero  ofpa3oBaHus:
JTHYHOCTHBIM, METallpeAMETHBIM U IpeIMETHEIM.

JINYHOCTHBIE PE3YJIbLTATBI

B CTpyKType JIMYHOCTHBIX pE3yJBTaTOB OCBOEHHs mpenaMera «buonorwms»

BBIZIENIEHB] CIIEAYIOIIHE COCTABISIONIAE: OCO3HAHME 00yJarOMMICs POCCHHCKOH
Ipa)XJaHCKOM MAEHTHYIHOCTH — FOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSATEIBHOCTH
H CaMOONpENCNeHHIO, HAIM4He MOTHBALMH K  OOydYeHHIO 6uonoruy,
[leJICHANpaBlIeHHOe PpA3BUTHE BHYTPEHHHX YOEXAeHUH JMYHOCTH Ha OCHOBE
KTIOYEBBIX LIEHHOCTe!l W HCTOPHYECKHX TPaiuLHil pasBUTHA OHOIOrMIecKoro
3HAHHS, TOTOBHOCTh M CIIOCOOHOCTH 00ydaromuXcsi pyKOBOJCTBOBATECA B CBO€iH
[eSATEBHOCTH II€HHOCTHO-CMBICJIOBEIMH YCTaHOBKaMHM, TNpPUCYIIHMH CHCTEME
GHONOrdYecKoro o0pa3oBaHMs, HAIWYMe OKOJOIMYeCKOro IpaBOCO3HaHMA,
CIIOCOGHOCTU CTABUTH LIEJIH M CTPOUTD XHU3HEHHEIC IIIaHBL.

JINYHOCTHEIE Pe3yNbTaThl OCBOEHHsA MpeaMeTa «buomnorns MOCTHUrAtoTCi B
enMHCTBEe y4eOHOH M BOCIHTATENBHON JESTENBHOCTH B  COOTBETCTBHH C
TpaJUIAOHHEIME POCCHHCKMMHE COLHOKYJILTYpPHBIMH, HCTOPUYECKUMH U JTyXOBHO-
HPaBCTBEHHBIMH LIEHHOCTAMH, NPUHATHIMA B o01ecTBe MpaBHIaMH U HOpMaMH
TOBEJicHUsT M CIIOCOOCTBYIOT IporeccaM CaMOMO3HaHMA, CaMOBOCIHUTaHUI U
caMOpa3BHUTHUA, Pa3sBHTHA BHYTpEHHeil IIO3MIMK JIMYHOCTH, [aTPHOTH3MA,
yBa)KeHHs K 3aKOHY M IPaBOIOPSAKY, YyeJI0BEKYy TPyZa M CTapuieMy IOKOJCHHIO,
B3aMMHOTO YB@XKEHHS, OEpEeKHOro OTHOMCHHA K KyJIBTypHOMY Haclaeauio H
TpaJMUASIM MHOTOHAIOHAIBHOr0 Hapo/a Poccuiickoit Penepauyu, MpupoAe U
OKpY>Karolle# cpeze. |

JIndHOCTHBIE pe3yJbTaThl OCBOCHHA yue6HOro mpeaMera «bHONOrHD)
JOJDKHBL OTpaXXaTh TOTOBHOCTH 1 CIIOCOBHOCTE 06YUAKOIUXCsl PyKOBOACTBOBATECA

chopMHPOBAHHOH BHYTpPEHHE! IIO3HIUCH JTUYHOCTH, CHMCTEMOM IEHHOCTHBIX

OpHWeHTaly, TOBHTHBHBIX  BHYTPEHHHX yOexIeHnH, ~COOTBETCTBYIOMHX
TPaZULIAOHHEIM I€HHOCTSIM poccuiickoro o0LIecTBa, paciIMpeHne ’>KA3HEHHOTO
OIIBITa 1 OIBITA JEATENBHOCTH B MPOLECCe peau3allii OCHOBHBIX HanpaBJIeHHH
BOCIIMTATEIBHOM [eSTeIBHOCTH, B TOM YUCIIE B JaCTH:

1) rpa;aaHCKOro BOCHHTAHHSI:
copMHpPOBaHHOCTE Ipa<JAHCKOH MO3HIEA 00YJArOLIErocs KaK akThB

OTBETCTBEHHOTO YIE€Ha POCCHHCKOrO o01mecTBa,

HOTO H
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OCO3H i
. dHU® CBOMX KOHCTHTYIMOHHBIX NpaB M 00M3aHHOCTEH, yBaXeHHe
dKOHa ¥ npaBonopsiaka;
1" [v] v

g OTOBHOCTH K COBMECTHON TBOPYECKOH JESTENHHOCTH TpPH CO3JAHHM

- ;
YHEOHBIX mpoekToB, peleHry y4eOHBIX M MO3HABaTENBHBIX 33Jad, BBIIIOTHECHUH
Oronorveckux 3KCIIEPUMEHTOB;

CIIOCOOHOCTh  OmpefeNnaTh COOCTBEHHYIO IIO3MIMIO IO OTHOIICHHIO K
ABJICHUAM COBpPEMEHHOM XHU3HM U OO BICHATH €&

- YMEHHE YYUTHIBATh B CBOMX NEWCTBHAX HEOOXOIUMOCTH KOHCTPYKTHBHOIO
B3aUMOJIEHCTBYS JIIOAEH C pa3sHBIMU yOexXIeHUsSIMH, KyJbTYpPHBIMA LIEHHOCTAMH H
COIIHAJILHBEIM IOJIOJKEHHEM; .

TOTOBHOCTh K COTPYAHHYECTBY B IIPOLECCE COBMECTHOI'O BBIMTONIHEHHA
y4eOHBIX, MO3HABATENBHBIX M KCCIENOBATENBCKUX 33ad, YBAXKHTEIBHOIO
OTHOIIEHHWS K MHEHHIO OIMOHEHTOB MpH OOCYXIEHHH CIOPHBIX BOIPOCOB .
OHOJIOrMYECKOro COAEpKAHMS,

FOTOBHOCTH K TYMaHHTAPHON U BOJIOHTEPCKOM JEATEIBHOCTH;

2) IaTPHOTHYECKOT0 BOCIIHTAHHUS:

chOpMHPOBAHHOCTh poccuiicKoH rpakaHCKOK UJEHTHIHOCTH,
IIaTPHOTH3MA, YBaKEHHWs K CBOEMy HapoAy, YyBCTBa OTBETCTBCHHOCTH IIEPEN
PopuHOMN, roplocTH 3a CBOM Kpaif, cBoro PoauHy, CBOH A3BIK M KYJIBTYPY,
TIPOLILTOE ¥ HACTOSAIIEe MHOTOHAIMOHANBEHOrO Hapoza Poceuu; .

IIEHHOCTHOE OTHOIIEHNE K IPUPOJHOMY HACJIEAMIO U MaMATHUKAM MPUPOJBI,
NOCTHXeHHsAM PoccHH B HayKe, HCKyCCTBE, CIIOpTe, TeXHOJIOTHAX, TPYAE;

CIIOCOGHOCTH OILIEHMBAaTh BKJIAJ POCCUHCKMX YYEHBIX B CTAHOBICHHE H
pasBuTHe GHMONOIWH, TOHMMAHWS 3HAYeHWA OMONOTMM B TO3HAHWM 33KOHOB
IPHPOJIBL, B )KHU3HU YEJIOBEKA K COBPEMEHHOTO o01ecTBa;

yneiiHas yOeXIEHHOCTb, TOTOBHOCTh K CIYXXCHHIO W 3allHTe OreuecTBa,
OTBETCTBEHHOCTH 34 €ro cyapoy;

3) AyXOBHO-HPABCTBEHHOT0 BOCIIHTAHHSA:
OCO3HaHME AyXOBHBIX LIEHHOCTEH POCCHICKOTO Hapoa; ;
c(OPMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, 3THYECKOT0 OBEICHHUS;

CIOCOOHOCTh OILIEHMBATh CUTyallMi0 A NPUHHAMATh OCO3HAHHBIC peLICHuA,
OPHUEHTHUPYACh HA MOPAIbHO-HPABCTBCHHEIC HOPMBI U IEHHOCTH,

0CO3HAHME JIMYHOTO BKIAJA B [IOCTPOSHHE YCTONUMBOrO Gy ay1nero;

OTBETCTBEHHOE OTHOLIEHUE K CBOUM POJUTENIAM, CO3AaHHUIO CEMBH Ha OCHOBE

OCO3HAHHOTO TPHMHATHA LEHHOCTEH CeMEHHOH J>KM3HM B COOTBETCTBHH C
TpaguIusiMK Haponos Poccuny;

4) 3CTETHYECKOro BOCIHTAHMS:

ICTETHYECKOE OTHOLIEHWE K MHpY, BKIIOYAs 3CTETHKY ObiTa, HaydHOro H
TeXHUYECKOro TBOPYECTBA, CIIOPTa, TPY/a, OOIECTBEHHBIX OTHOIIECHHIA,



0CO3H
aHME CBOMX KOHCTHMTYLHOHHBIX npaB ¥ oO0g3aHHOCTel, yBaXKeHUe
3aKOHa U NpaBonopsinka;

ro iV v
TOBHOCTE K COBMECTHOIA TBOPYECKOM [ESITEIBHOCTA TMPH CO3NaHHUHU

2 ‘
Y4eOHBIX mpoexTo, peleHur y4yeGHBIX M M03HABATENbHBIX 3a]a4, BBITIOJHEHWN
Ononoruyeckmx 3KCIIEPUMEHTOB;

CIIOCOGHOCTE  ONpeAeNATh COGCTBEHHYIO MO3HIMIO IO OTHOLIEHHIO K
SIBIICHUSIM COBPEMEHHOM XHU3HU U OOBSICHATD €8,

YMEHHE YYUTHIBATP B CBOHMX NEHCTBHAX HEOOXOMMMOCTE KOHCTPYKTHBHOI'O
B3aMMOJEHCTBHS MOeH ¢ pasHBIMH YOEXIEHHUAMH, KyIbTYPHBIMH LEHHOCTAMU U
COLIHAIBHBIM ITOJIOXKEHUEM;

TOTOBHOCTE K COTPYOHHYECTBY B IIPOLIECCE COBMECTHOIO BBITIOIHEHHA
YYeOHBIX, ITO3HABATENLHEIX M HCCIENOBATENLCKAX 331a4, YBaXHUTEIBHOrO
OTHOINEHMsST K MHEHHIO OIIOHEHTOB IpHU OOCYXIEHHHM CIOPHBIX BOIPOCOB.
OHMOIOTHYECKOTrO COAEPKAHMS;

TOTOBHOCTE K 'yMaHHUTapHOM W BOJIOHTEPCKOH AEATEIBHOCTH,

2) NaTPHOTHYECKOr0 BOCIHTAHHS:

c(hOpMHPOBaHHOCTH poccuiickoit IPaXKIaHCKOM UICHTUIHOCTH,
NaTPUOTH3Ma, YBa)XKEHHUS K CBOEMY Hapoly, YyBCTBA OTBETCTBEHHOCTH II€pe]
Poaunoii, ropmoctd 3a CBOMl Kpail, cBoro Pomuny, CBOHM S3BIK M KYJIBTYDY,
TIPOILIOE ¥ HACTOMALIEee MHOTOHAMOHAIBEHOrO Hapoza Pocenu;

IIEHHOCTHOE OTHOILIEHHE K IIPUPOJHOMY HACIEIHIO H IaMATHUKaM IPUPOJIEL,
NOCTHKEeHUsIM Poccri B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHAX, TPY e,

CIIOCOOHOCTH OIIEHMBATh BKJIAJ POCCHMCKUX Y4YEHBIX B CTAHOBJIICHHE H
pasBuTHe OHOIOrHWM, IMOHHMAHWA 3HAYCHHUS OHOJIOTMM B TO3HAHWM 3aKOHOB
TIPUPOJEI, B XKH3HH YeJI0BEKa X COBPEMEHHOTO oOmiecTBa;

uneifHas yOeXAEHHOCTh, TOTOBHOCTh K CIy)XeHHIO M 3ammure OTedectBa,
OTBETCTBEHHOCTH 3a €ro cyanly;

3) AYXOBHO-HPABCTBEHHOr0 BOCIHTAHMS:

OCO3HAHHE JyXOBHEIX LIEHHOCTE! POCCHMCKOro HAapoaa, :

copMHPOBAHHOCTH HPABCTBEHHOI'O CO3HAHMS, STHYECKOTO IIOBEICHNU;

CIIOCOOHOCTE OILIEHHMBATh CHUTYallMI0O M IPUHMMATH OCO3HAHHBIC PEIICHHI,
OPHEHTHUPYSACH Ha MOPaJIbHO-HPaBCTBEHHBIE HOPMBI M IIEHHOCTH;

OCO3HAHME JINYHOrO BKJIaJa B MOCTPOEHHE yCTOHUUBOro Oyayiiero;

OTBETCTBEHHOE OTHOIIICHHE K CBOMM POAUTENAM, CO3JJaHHIO CEMBH Ha OCHOBE

OCO3HAHHOTO IIPHHATHS LIEHHOCTEH CEeMEeHMHOW JKH3HH B COOTBETCTBHH C
TpagHLMAIMH HapOJIOB Poccun;

4) 3cTEeTHYECKOro BOCIIHTAHHSA®

3CTeTHYECKOE OTHOLICHHE K MHpY, BKJIIOYas ICTETHKY ObiTa, HAyYHOro H
TEXHUYECKOTO TBOPYECTBA, CIIOPTa, TPy, OOIIECTBEHHBIX OTHOLICHUI;
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IIOHHMaHue SMOIIMOHANEH
T'OTOBHOCTE K CaMOBEIp
IPOSBNATE Kayecryy TBOpYeC
S) bu3uyeckoro BoOCH
AMONIHOHANBLHOr( Onaromonyyus:

IIOHHMaHue y Peam3auma 3no0posoro u GesomacHOro o6pasa JKH3HH
(3moporoe [HTaHWe, COONMIOJEHHE TI'MIMEHUYEeCKHX NpaBUl ©  HOPM,
cOanaHcHpoBanHbIi PEXUM 3aHATHH U OTHBIXA, pery/ispHas (H3MUecKas
AKTHBHOCTB), GepeHOr0, OTBETCTBEHHOrO M KOMIICTEHTHOrO OTHOLICHHS K
coOCTBeHHOMY (DH3MYECKOMY U NICHXHYECKOMY 30POBbIO;

Oro BO3JCHCTBHSA XUBOIA IIPUPOABI U €€ LIEHHOCTH;
WKCHUIO B pasHBIX BHJIAX MCKYCCTBA, CTpEMIIEHUE
KOM JTUYHOCTH;

HTaHusH, POPMHDOBaHHS KyJbTYpbl 3X0POBbH H

TOHHMaHie NEHHOCTH NpPaBWI HHAWBALYANPHOTO H  KOJUIEKTHBHOTO
Ge3omacHoOro noseneHus B CHTyalllsIX, yrpOXAIOIIHKX 3A0POBBIO U XKHU3HH JIFOJEH,

OCO3HaHHE IIOCIEeNCTBHA M HENPUATHA BPEIHBIX NPUBHIYEK (YIOTpe6IeHHs
AJIKOTOJIsl, HAPKOTHKOB, KyPEHHs);

6) TpynoBoro Bocnuranus:

T'OTOBHOCTB K TPyZly, OCO3HaHHE LICHHOCTH MacTepCTBa, TPYAOMo0He;
TFOTOBHOCTE K AaKTHBHOH JIeATENbHOCTH TEXHOJOTMYECKOH M COLMAIBHOM
HaIMPaBJICHHOCTH, CIIOCOOHOCTh MHHI[MHUPOBATH, [UIAHUPOBATH U CAMOCTOATEILHO
BBIIIOJIHATD TaKylO IEATEIBHOCTD;
HHTEpeC K Pa3iu4YHBIM cepaM NpodecCHOHAIBHON NeIATEILHOCTH, YMEHHE

COBEpIIATE OCO3HAHHEIA BHIOOp Oynymeit mnpodeccHu u..peaTH3OBHIBATH
coOCTBEHHBIE KU3HEHHEIE TIJIAHEI; e

TOTOBHOCTH H CHOCOOHOCTE K 00pa3soBaHHIO M CamMOOOpa3oBaHMIO Ha
IIPOTsDKEHUH BCEH XKHU3HU,

7) 3K0/I0rH4eCKOro BOCIHTAHHA: _ |

9KOJIOTHYECKH LIe/IeCO00pasHoe OTHOLICHHE K NPHPOAE KaK HCTOYHHKY
’KM3HU Ha 3eMJle, OCHOBE €€ CyILeCTBOBAHU,; __

TOBEIIIEHHE YPOBHS OKOJOTHYECKOM KyNbTYpHl: ' NpuUOGpeTeHHe OMbITA
IUIAHAPOBAaHUA IIOCTYIIKOB M OLEHKH WX BO3MOXHEBIX ITOCIENCTBHH UL
OKPY’KAIOLIEH CpEeIbl;

OCO3HAaHHE TNIOGANBHOrO XapaKTepa SKONOTHYECKHX MpobiaeM M MyTed HX
pELLECHNUS; g

CIIOCOOHOCTH MCIOJIB30BaTh IPHOOPETaeMEIE TNPH H3YYECHHH OHONOTHH
3HaHWA W YMEHHMSA IpPH pELIEHHH TIpoOJIEeM, CBA3aHHBIX C PpalMOHAIBHBIM
MPUPOAONIONE30BaHHEM  (COOMIOfEHMEe IPaBHI  MOBEAEHHS B  OpPHPOZE,

HAmpaBlIeHHBIX HA COXPAaHCHWE DABHOBECHS B OJKOCHCTEMaX, OXpaHy BHJIOB,
BKOCHCTEM, OHochepE]);



npnpzl,z{(r:[i?? HETIpUsATHE JNeicTBHMM, NPUHOCAINMX Bped OKpYXKaloIei
Pene, ymenue nporHo3upoBaTh HeGIArOMPHUATHBIE IKOJOrHYECKHE
TMOCJIEACTBUS NPeAIpUHUMAaeMbIX ASHCTBHIT H IPeIOTBPAIIATE HX;

HAIMYME Pa3BUTOrO SKOJOTHYECKOTO MBIIUIEHHSI, 9KOJOTHYECKOA KyJIBTYPE,
OIlbITa e TeTbHOCTH 3KOJIOTHIECKOM HaIpaBJIeHHOCTH, YMEHHSL
PYKOBOACTBOBATECS WMH B II03HABATENBHOM, KOMMYHHKATHBHOW H COLHAILHOM
NPAaKTUKE, FTOTOBHOCTH K YYaCTHIO B PAKTHYECKOM AeSTeNbHOCTH IKOIOTHIECKOMH
HaTPaBJIeHHOCTH;

8) HeHHOCTH HAY4YHOr0 MO3HAHHA:

C(OPMHPOBAaHHOCTP MHMPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHs HayKd M OOILECTBEHHOW IPAKTHKH, OCHOBAHHOIO Ha Juaiore
KYJIETYp, CIIOCOOCTBYIOIIETO OCO3HAHHIO CBOEr0 MECTa B IIOJIMKYIBTYPHOM MUPE;

COBEpIIICHCTBOBAHHWE S3HIKOBOM H YHTAaTeIbCKOH KYJIbTYPBl KaK CpPeICTBa
B3aVMOAECUCTBUS MEXY JIIOABMHU U TIO3HAHUA MHUDA,;

MOHWMAaHHE CHeNHGUKH OMONOrMM KaKk HayKH, OCO3HaHHs €€ poid B
(GOPMHUPOBAHUHN PALHOHAIFHOTO HAYYHOrO MBIIUIEHHS, CO3JaHHH LEJIOCTHOTO
MpeACTaBiaeHuss 00 OKpYXKaioleM MUpe Kak O €IMHCTBE INPHPOJBI, HeJIOBEKa M
o6IIecTBa, B IO3HAHWM NPHUPOAHBIX 3aKOHOMEPHOCTEH M peIleHHH MpobiIeM
COXpaHEeHHs IIPUPOJHOr0 paBHOBECHS;

yOEXKNEHHOCTs B 3HAYMMOCTH GHOJOTHMH Ui COBPEMEHHOH IHMBHIIM3ALMMA:
obecrieyeHUsI HOBOTO YPOBHS Pa3BUTHS MEJULMHEI, CO3JaHUE IEPCIEKTHBHBIX
GHOTEXHONOrHIA, CIOCOOHBIX pelaTs pecypcHele MNpoOJeMbl  pa3BUTHA
JeJI0BeYeCcTBa, TIOMCKA MyTel BEIXOJA U3 IMI00ATBHBIX SKOJOTHIECKHX MpobieM H
obecrieueHHs] Iepexoja K  YCTOWYMBOMY  PasBHUTHIO,  PalOHAJILHOMY
MICIIONB30BAHMI0 IPHPOAHEIX PECypcoB MW (POPMMPOBAHHMIO HOBBIX CTaHAApTOB
KHU3HU;

3aMHTEPECOBAHHOCTh B IONYYeHHH OHOJOrHYECKHX 3HAHWH B LEJIX
[OBBIIIEHHS OOmMEHd KyJbTypHl, €CTECTBEHHO-HAYYHOH TIPaMOTHOCTH, Kak
COCTaBHOM YacTH (yHKLMOHAIBHOH IPaMOTHOCTH oGydarommuxcs, GopMHUpyeMOr
Tpy U3ydeHUH OHOIOTHY;

[IOHAMaHHe CYIIHOCTH METOJOB IO3HAHHA, HCIONB3YeMbIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM WCIIONB30BaTh MONydacMble B3HAHWA U1 aHaIH3a H
OGBICHEHUS SBJIEHHH OKDYKAIOILIEro MUpA ¥ IPOUCXOMAIMX B HEM H3MEHEHHH,
yMeHHe JenaTh OGOCHOBAHHBIE 3AKIIOYEHHS Ha OCHOBE Hay4HBIX (aKToB M
HAMEIOIIMXCS JaHHBIX C IIEJIBIO MOTYy9eHMs JOCTOBEPHBIX BHIBOZIOB;

Croco0HOCTB CaMOCTOSTENIBHO HCIIONB30BaTh OHMONIOIMYECKHe 3HAHWA LA
peleHys npo6ieM B peabHBIX XKHU3HEHHBIX CUTyallusiX;

OCO3HaHME LEHHOCTH HAay4YHO!H MAesTeIBHOCTH, N'OTOBHOCTH OCYILECTBJIATH
IIPOEKTHYIO ¥ UCCIIEJ0BATENBCKYIO AEATENBHOCTh HHAUBUAYAIBHO ¥ B TPYIIIIE;

e
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TFOTOBHOCTY,
H  cnoco6HocTh
K
caMOOGPa:iOBaHmQ’ ” HENpEepeIBHOMY  00pa3oBaHHI0 H

—— AKTHBHOMY IIONYYEHHIO HOBHIX 3HAHMH 1O OHOJIOIHH B
BHM C XH3HEHHBIMY IIOTpeOHOCTAMH.

METANPE/IMETHBIE PE3Y I TATLI

Metanpenmernsie Pe3yNbTaThl OCBOEHHS

y4ebHoro mpeamera «BHOIOTHI»
BKIIIOYAJOT;

SHAYMMEIC /I8 (OPMMPOBAHHS MHPOBO3BPEHHA OGYHAIOMIEXCS
MEXTUCIMIUIMHAPHEIE (Mexnpenmersse) OOLIeHaYIHBIE TIOHATHSA, OTPaXKAIOLIHeE
HEIOCTHOCTh Hay4HOI KapTHHBl MHpa ¥ CIEUM(QUKY METOIOB II03HAHMS,
HCTIONBE3YEMBIX B €CTECTBEHHBIX HaykKax (BemecTBO, SHEpPrus, sBIEHHE, IPOIECC,

CHCTEMa, HAY4HBIH (akT, mpuHLwMI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs,

HCClIeloBaHWe, HabmoxaeHwme, H3MEpeHne, DOKCIIEPUMEHT M  JpYyTHX),

YHUBEPCANBHbIE y4eOHBle JelcTBHs (MO3HABAaTeNbHbIE, KOMMYHUKATHBHEIE,
PETYIISITUBHBIE), obecreunBaromye ¢dopmMHEpOBaHUE GyHKUHOHAIBHOM
TPaMOTHOCTH ¥  COIMAIBHOM KOMIETEHLUMH OO0yYalomMXcs, CIOCOGHOCTE
ofyqarommxcs HCIIOJIb30BAaTh OCBOECHHEIE MEXIUCIHUILTHHAPHEIE,
MHPOBO33pDCHYCCKHE 3HAaHWA © yHHUBEpCaJbHblE Yyd4eOHBIE [eHCTBHA B
NIO3HABATENILHOM ¥ COLUANIEHOM IIPAKTHKE.

MetanpenMeTHEIE pe3yBTaThl OCBOSHHs MNPOTPAMMBI CPENHEro OGIIEro
06pa3oBaHus JOJDKHBI OTPAXKaTh:

Osaanenne  yHHBepcaJbHbLIMH  y4eOHBIMH

NO3HABATEJIbHLIMH
NeMCTBUSIMH:

1) 6a3oBbIe JlorHYecKHe 1eHCTBHA:

CaMOCTOSITENIBHO ~ (JOPMYJIMPOBaTh M  aKTyalW3HpoBaTh  mpobieMy,
paccMaTpHUBaTh €€ BCECTOPOHHE; _

HCIIONB30BaTh IIPH OCBOCHHM 3HAHUH NPHEMBI JIOTHYECKOrO MBILIUICHHS
(aHanusa, cuHTe3a, CPaBHEHHUS, KiaccuQuKanuH, 0606IIEHNs), pacKPEIBATH CMBICIT
OHONOTMYECKNX TOHATHH (BBIAENATH MX XapaKTepHBIe NPU3HAKH, YCTAHABIHBATH
CBSI3H C IPYTMMU IIOHATHUSIMEH);

OTpEeNIENATs IENH HAEATeNBHOCTH, 3aJaBas I1apaMeTphl H KPHUTEPHH HX
JOCTHXXEHWSI, COOTHOCHUTE Pe3yJIbTaThI JIeITELHOCTH C IMOCTABICHHBIMH LIeJISMI,

HCIIOJIE30BaTh OHOJIOrHYECKHe NOHATUS U1 OOBACHEHHS (aKTOB H ABJICHHIA
XHUBOH IIPUPOLEI;

CTPOMTE JIOTMYECKHE pacCyXJeHHs (UHAYKTHBHBIE, NENYKTHBHBIEC, IO
aHAJOTHH), BBIIBIATH 3aKOHOMEPHOCTH M NPOTHBOPEYHSA B PacCMAaTPHBAEMbIX
SIBJIEHUSIX, (DOPMYIJIMPOBATh BEIBOJABI H 3aKITIOYEHHS,

NPUMEHATE ~ CXeMHO-MOJENbHBIE  CpeAcTBa I IIpeJCTaBIeHHs
CYILECTBEHHBIX CBSI3€il M OTHOIIEHHMH B H3y4aeMbIX GHONOTHYECKHX 0OBEKTaX, a

-
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TAloke  MpoTHBOpeunis

PasHOTO  poja, BLIABIEHHBEIX B a3 IMYHEIX
HH(bopManHOHHLIx HCTOYHH ’ p

Kax;

MaTeg::izgzif:M::aH PeIIeHHs mpobneMbl ¢ y4éToM aHauHM3a MMCIOIIMXCA
CPHAIBHEIX PECYpPCOB;

HGMSHEEZZE KOPPEKTHUBEI B ,u;es'renmiocrb, OLIEHMBATh COOTBETCTBHE PE3YIILTaTOB

; BaTh PUCKHM ITOCNIEACTBHIA IeATEILHOCTH;

KOOpIMHMpPOBaTE ¥  BEINONHATE paGoTy B YCHOBHAX pEABHOIO,
BUDPTYaIIbHOI'O U KOMOMHHMPOBAHHOTO B3aHMOIEHCTBHS;

Pa3sBHBaTh KPeaTHBHOE MBILUIEHHE TIPH PELIEHAH XU3HEHHBIX MPObIeM.

2) 6a30BBIe HCCIIEXOBATE/IbLCKHE AeHCTBHSI:

BIIaJIeTh HaBBIKAMH y4eOHO-HCCIEN0BATENBCKON H IPOEKTHOH AEATEIBHOCTH,
HaBBIKAMHM  paspelleHHs mnpobieM, CrmnocoOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY ITOMCKY METOJIOB pelIeHus IPaKTHYeCKHX 3a/1a4, IPHMCHCHHIO
Pa3IMYHBIX METOZOB MO3HAHUS;

UCIIONIE30BATh pAa3IMYHbIE BHABl JAESTEIRHOCTH IO IOJIY4ICHUIO HOBOTO
3HAHHs, €ro WHTEPNpEeTAaluH, NPeoGpasoBaHHI0 M NPHMEHEHHI0 B YYEOHBIX
CHTYyALMsX, B TOM 9HCJIE TIPH CO3[MaHUN y4eOHBIX M COLIHAIBHBIX MPOEKTOB,

GbopMHPOBATh HAYYHBIA TUIl MBIIIUICHUS, BIAJETh Hay4HO! TepMHHOJIOTHEH,
KITIOYEBBIMM TTOHATHSMH A METOJJAMH,

cTaBUTh M (OpPMYIHpOBaTh COOCTBEHHBIC 3a/a4d B obpa3oBaTenbHOM
IeATENIFHOCTH U KU3HEHHBIX CHTYaIlUsX;

BBIAB/IATh INPHYAHHO-CIEACTBEHHBIE CBS3M M aKTyalM3HpOBaTh 3a/ady,
BBIIBArATh THUIIOTE3y €€ pelleHHs, HaXOHMTh apryMeHThl JUIi JI0Ka3aTeNbCTBa
CBOMX YTBEPXKEHHUI, 331aBaTh [1apaMEeTPhI ¥ KPUTEPHUH PEICHHS;

AHAIM3MPOBaTh [IONy4eHHBIE B XOJe peIIeHHs 3aJadd PpesyJbTarhl,
KPUTHYECKH OLEHHBATh HX JOCTOBEPHOCTE, POTHO3MPOBATH MU3MEHEHHUE B HOBBIX
yCIIOBHAX;

J1aBaTh OL[EHKY HOBBIM CHTYallHsM, OLICHUBAaTh PHOOPETEHHBIN OIIBIT; |

OCYILECTBIIATh IeJleHANpaBIeHHbIH MOHCK IEPEHOCa CPEACTB M CIOCOO0B
OEUCTBHA B MPO(ECCHOHAIBHYIO Cpeay;

yMeTh MepeHOCHTh 3HAHHA B IIO3HABATENHHYIO M IPAKTHYECKYIO 00JIacTH
YKH3HEIeATeNbHOCTH;

yMeTh HHTETPHPOBATH 3HAHHS U3 Pa3HBIX MPEAMETHBIX 00J1acTei;

BBIIBATaTh HOBBIE HJIEH, MpejiaraTb OpUTHHAIBHEIE IMOAXOABI M PEIICHHS,
CTaBUTh POGJIEMBI ¥ 3aa4H, JOMYCKAOIIHE albTePHATHBHBIE PEIICHHS.

3) pa6ota c nHpopmanueii:

OPMEHTHPOBATHCS B PAa3TMYHBIX HCTOYHHKAX HH(OpMaIK (TeKcTe. y4eOHOro
1ocobus, HAy4YHO-TIOMYJISpHOM JHUTeparype, OMOJIOTMYECKMX CIOBapsAX H
CIIPaBOYHMKAX, KOMILIOTEPHEIX 6a3aX JaHHBIX, B KIHTepHeTe), aHAIM3MPOBATH

i



e€ ToCcToRe dbopm 1
PHOCTE y HeNpoTuBopeynp ’ : R
‘bOPMmep OCTB;

OBaTh 3311
ocC
Sy ul:icp bl M NpUMEHATHs pasnuynble METOIBI NpPH TOUCKE U
OPMALIMH, HeOGXOAMMOM A1 BHIIONHEHH yaeGHEX

0T60pe Onomnor
3a4ay;

11| PHOGp eTar OHHO-
b OIBIT
HCHOJIBBOB&HHH HH(bOpMaI.[H HH

OJOTHIA, cop KOMMYHHKaTHBHEIX
ou » “OBCPIICHCTBOBATH KYJIBTYPy aKTHBHOTO MCIIOIB30
CKOBBIX CHCTEM; BaHWA Pa3IMYHBIX
CaMOCTOSATENIEHO

BBIOUpaTE  onTHMAaNE
1 HYIO (bopMy C€IICTaBJICHUA
Ouomornueckoii MHQOpMaLHHK (CXeMsl i

" Ipyroe); , TPaQMKH, AUArpaMMEL, TaGNHIBl, PUCYHKH

a chonmolaa'rb HAy4YHBIM s3BIK B KauecTBe CpeACTBA NpH pabore ¢
HOJIOTHMECKOH  MH(OpMaIHeli: TNpPHMEHATh XMMHYECKHe, (QH3MYeCKHe K
MaTeMaTU9eCKue 3HAKH M CHMBONBI, (opmyisl, ab6peBHaTypy, HOMEHKIATYpY,
HCIIONB30BaTe U mpeoOpa3oBBIBaTh  3HAKOBO-CHMBOJIMYECKHE  CpEJCTBA
HaTIS AHOCTH;

BIQNETh  HaBBIKAMM  pacloO3HAaBaHMA M 3alUTEl  MHGOpMaluy,
VH(OPMaLMOHHO 6€30MacHOCTH JIHYHOCTH.

OBJiaeHne YHHBEPCAJIbHBIMH KOMMYHHKATHBHBIMH e CTBHAMH:

1) oomenne:

OCYIIECTBIATH KOMMYHHKAIMH BO BeeX cepax )KU3HU, AKTUBHO y4aCTBOBATH
B JHMAJIOTe WIH JUCKYCCHH IO CyIIecTBY 00CyXIaeMOH TeMbl (YMEHHE 3a/1aBaTh
BOIIPOCHI, BHICKA3bIBaTh CYXXIEHHS OTHOCHTEINBHO BBIIONHEHWs IpeJiaraeMoi
3a[[auM, YYATHIBAT HHTEPECH U COIIACOBAHHOCTH MOSHIMUH APYrHX Y4aCTHHKOB
IMAOra WM JUCKYCCHH),

pacmo3HapaTh HeBepOanbHBIE CPeICTBA OOIIEHWs, MOHMMATh 3HAYCHHE
COMANBHEIX 3HAKOB, NPEANOCHUIOK BO3HWKHOBEHHS KOH(NMKTHBIX CHTYalHi,
YyMETh CMATYATh KOH(IHUKTEI X BECTH IEPErOBOPLI;

BlaJIeTh Pa3IMYHBIMK cTioco6aMu OOILIEHHSA M B3aHMOJCHCTBUSA, MOHUMATH
HAMEpeHHA OPYTUX JIOJEH, MPOSBILTE YBOKUTEIBHOE OTHOLICHHE K cobeceTHUKY
¥ B KOPPEeKTHO# (opme HopMyIUpOBaTH CBOM BO3PAKEHH, '

pa3BEPHYTO M JIOTMMHO H3/araTh CBOKO TOUKY 3PEHHMS C HCIONB30BAHACM
SI3BIKOBBIX CPEJICTB.

2) coBMecTHas AeATeJIbHOCTD:

[OHMMATh X HCIIOIB30BaTh MPEHMYIIECTBA KOMAHIHON ¥ WHWMBH/IyalbHON
pabOoTHI IpA pelIeHHH 6HOIOrHIeCKOH npo6IeMBI, 0GOCHOBEIBATH HEOOXOMUMOCTE
IpHMeHEHH TPYNIOBEIX (OpM B3aMMO/IeCTBHS IIpH pELIeHHH y4eOHO! 3a/1a1H;

BBIOMpATh TEMATHKY ¥ METO/BI COBMECTHEIX neiicTBuil ¢ y4éToM OOMIMX
MHTEPECOB M BO3MOKHOCTEH KaX/I0ro 9ieHa KOJIeKTHEA;



NIPHHUMAT

b nemu
COBMECTHOI}

KOOPZHHHPORATE, ferms THOH  NeATeNBHOCTH, OpraHM30BHIBATH M

o eé i s
PACHIPENENATE. pomy ¢ . 0 € nocTmxenmio: coctaBisTe IUIaH HeHCTBHIA,
y4€T
COBMECTHOM paGorsy: OM MHEHHH y4YaCTHHKOB, OOCYXZAaTh PE3YNTHTATHI
[3

OLl€HHUBATE Ka49eCTBO cBoero

L BKJIaa M KaXJOro y4YacTHHMKA KOMaHJIBI B
MK pesynbTar mo paspaboranx &

iy BIM KpUTEpHsM;

ara

ciitats Th HOBBEIE [IDOCKTEI, OLIEHHUBATh HAEH C IO3UIMH HOBH3HEI,
AJIBHOCTH, IIPaKTHYECKO 3HAYUMOCTH;

06

CHTyaicpzaH;?iT;ilgﬂ T;'I:;I;THBHoe CTpPaTerH4ecKoe IIOBEAEHHE B Pa3IMIHBIX
pYecTBO B BooOpakeHHe, ObITh HHULHATHBHEIM.
OBy1anenne ynusepcaabHbIMu pery s THBHBIMHA AeiiCTBHAMH:

1) camooprauusanus:

WCIONIB30BaTh OHONIOrHYecKre 3HAHMS JUIS BHIABJCHHS OpoOieM M HX
PCIICHHS B )XU3HEHHBIX B YI€OHBIX CHTYaIHAX;

BBIOMpaTh Ha OCHOBe OHOJOTMYECKMX 3HAHHH II€NEBBIE H CMBICTIOBBIC
YCTaHOBKHM B CBOHMX HEHMCTBMAX M IIOCTYIKax II0 OTHOIIEHHMIO K JKHBOH NPHpOJE,
CBOEMY 3JI0POBBIO M 3JOPOBBIO OKPYIKaIOIIKX;

CaMOCTOATEJIBFHO OCYILECTBIIATE ITO3HABATEIBHYIO NEATeIbHOCTh, BBIABIATH
npoGIeMEl, CTABUThH U (OpMyJIAPOBATH COGCTBEHHEIE 3a/la4u B 00pa3oBaTeBHOH
ZIeSITEIFHOCTH M )KM3HEHHBIX CHTYallUsaX;

CaMOCTOSITEIGHO COCTAaBIATh IUIAH pelIeHHus NpobieMsBl ¢ y4€TOM
HMEIOIUXCA PECYPCOB, COOCTBEHHEIX BO3MOXKHOCTE# M MPEeATIOYTCHUH;

NaBaTh OLEHKY HOBEIM CHTYallHsM;

pacmMpsTh PaMKH y4e6HOro peMeTa Ha OCHOBE JIMIHbIX IpeANIOYTEHUH;

JenaTh OCO3HAHHBIN BEIGOD, apryMEHTHPOBaTh €ro, Oparh OTBETCTBEHHOCTh
3a pelLlICHHE;

OLIEHUBAaTh NPHOOPETEHHEIH OIIBIT;

cnoco6cTBOBaTE (POPMHUPOBAHHIO M TPOABICHHIO LIHPOKOH SpyAHLMH B
pasHBIX 06JacTAX 3HAHHM, IMOCTOAHHO IOBBIIATE CBOM o0pa3oBaTeNIbHBIA H
KyJIbTYpPHBIH YPOBEHb.

2) caMOKOHTPOJIb:

IaBaTh OLIEHKY HOBBIM CHTYaldsM, BHOCHTh KOPPEKTHBEI B JCATCIBEHOCTD,
OLIEHMBATh COOTBETCTBHE pe3yIbTaTOB LIEJSIM;

BlIaJeTh HABBIKAMH  IIO3HAaBaTebHOM  pedQrekCHH KaK  OCO3HAHHS
COBEpIIAEMBIX HeHCTBHH H MBICIHTEIBHBIX IIPOLECCOB, HX PpE3yIbTaToB H
OCHOBaHMIi, MCIOJB30BaTh NPHEMBI pe(IIeKCHH IJIsA OLUECHKH CHTyalHH, BEIOOpa
BEpHOTO PEIIICHHUS, {

yMeTh OLICHHBATh PHCKH M CBOEBPDEMEHHO INPHHHMATh DPEIICHHT ITI0 HX
CHIDKEHHIO;

i
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IIPMHUMATE
MOTHBEI
ACATEIIBHOCTH; M apryMeHTH napyrux npd aHanu3e pe3yJIbTaToB

3) npnusTHE ceby ApYrux:

IPUHUM
P aThb Ce0sl, IOHMMAs CBOM HeJOCTATKH U JOCTOMHCTBA;

IIPUHAMaATL MoTH
BBl W apryMeHTHI MMX IIDH aHaiu3e pe3yJbTaroB
IeATENbHOCTH, - APY P pesy

TIPH3HABATh CBOE NpaBO ¥ MPABO APYTHX HA OLIHOKH;
Pa3BUBATh CIIOCOGHOCTH TOHUMATh MU C O3HMIMY APYTOro Yei0BeKa.

IIPEAMETHBIE PE3YJIbTATHI

IlpenmeTHBle pe3ynbTaTsl OCBOEHHS NPOrPaMMEI COO mo OGuoyornd Ha
6a30BOM ypOBHE BKIIIOYAIOT crenuduueckue A yaeOGHOro npeamMeTa «bHONOTHsD?
Hay4YHbIe 3HAHMs, YMEHHS U CIIOCOOBI JeiCTBHM O OCBOCHHIO, WHTepIpeTaluid H
NpeoOpa3OBAHHI0 3HAHMIA, BAAEI AEATENEHOCTH IO MOIyICHHIO HOBOro 3HaHUA H
IIPUMEHEHMIO 3HAHWA B PasiMYHBIX y4eOHBIX CHTYalWsix, a TaKXKe B pealbHbIX
JW3HEHHBIX CHTYaIlUsX, CBA3aHHBIX C OHONOrMen. B mporpamMme MpEAMETHbIC
pe3yJbTaThl IPeJCTaBIeHb 110 roaM 00y4ueHHs.

IIpenMeTHBIE PE3YJIBTATHl OCBOCHIA ydeGHOro mpeaMeTa «buonorus» 6 10
Knacce NODKHBI OTPAXKaTh: |

chOpMHpPOBAHHOCTh 3HAHUH O MECTE H POIH GHOJIOrUH B CHCTEME HAyIHOT'O
3HAHWS GCTECTBEHHBIX HayK, B (OPMHPOBAHHH COBPEMEHHOH €eCTeCTBEHHO-
HAay4JHOM KapTHHBl MHpa U Hay4HOro MHpPOBO33DEHHs, O BKJajie POCCHHCKHX H
3apyGexKHBIX YIEHBIX-OHOJNIOroB B  PasBHTHC Guonoruy, (QYHKIMOHATBHOH
IPaMOTHOCTH Y€JI0BeKa JIs PELICHAA KA3HEHHBIX 33124,

YMEHHE DPacKphIBaTh COIEPKAHHME 6HONOTMIECKHX TEPMHHOB M TIOHATHIL:
’KM3Hb, KJIeTKa, OpraHu3M, MmeTabonu3M (0OMeH BEImECTB M IPEBpaIlCHHE
3HEPrHH), TOMeoCTa3 (caMoperyJIiLHs), yPOBHEBas OpraHM3allis XHBBIX CHCTEM,
CaMOBOCIIPOU3BEICHHE (penpoyKLKs), HACTEACTBEHHOCTD, H3MEHINBOCTD, POCT 3
pa3BUTHE,;

yMeHHe H3Jarath OHONOrHYECKHEe TEOpHH (xeTo4Hass, XpOMOCOMHAd,
MyTalliOHHas, LEHTpajbHai J0rMa MOJIEKY/IApHO# OHONOrUM), 3aKOHEI (I
Mennens, T. Moprana, H. 1. BaguioBa) 1 y4eHus (0 IEHTpax MHOTroo0pasus H
[POHCXOXK/IEHHs KyNbTypHBIX pacTenuii H. H. BasuiioBa), onpeaensaTh rpaHULb]
X IPMMEHMMOCTH K XXHBBIM CHCTEMaM;

yMeHHe BIaJIeTh METO/IaMU Hay4HOTO MO3HAHHA B OKOoJIOrHH: HAOMOAEHHE U
OIMCAHME KABBIX CHCTEM, IPOLECCOB U SBIECHHWM, OpraHu3alysd ¥ IPOBEICHHE
GHONOTHYECKOro  3KCIEePUMEHTa,  BBIIBMKCHHE  THIIOTe3bl,  BBIABJICHHE
3aBACHMOCTH MEXAY HCCIEAyEMBIMH BelHYMHAMH, OOBACHEHHE IIOTy4EeHHBIX

&

s

&



» X€MOCHHTE3a, MWHTO3a, Meio3a,
» HMHAMBHIYaJIbBHOIO pa3BUTHS OPraHHU3Ma

YME€HHE NpumensT oYy
IIponeccos u SBJICHHIA,

XHU3HM C neneio obec

CHHBIE 3HAHUSA IS OOBICHEHUS OHOJIOrHYECKHX
AT IDHHATHS [PAKTHYECKUX PEIICHHH B IOBCEHEBHOM
TIeI€HH] OEe30IaCHOCTH CBOEro 3[0pOBBS W 37OPOBBS
OKpyXarommx mozeit, cobmonenus HOPM IPaMOTHOTO IIOBEJEHHSI B OKPYKarOIIel
NPUPONHOH cpene, moHMManme HEOOXOMUMOCTH MCIIOJIIB30BaHUsI IOCTHIKEHHUH
COBPEMCHHOM  GHOMOrMH ©  GHOTEXHONOTMHA i DAUHOHATHHOTO
IIPUPONIOTIONB30BAHMS;

YMCHHE pellaTh OJJIeMEHTapHbIE TeHeTHYeCKHe 3aJayd Ha MOHO- H
AUTHOPHMIHOE CKpEeIIMBaHHE, CIEIUICHHOE HacJIEIOBaHHE, COCTaB/IATh CXEMBI
MOHOTHOpHAHOIO CKpeIIUBaHUs [ NpeACKa3aHUs HAcJeNOBaHUsS IIPU3HAKOB Y
OpraHH3MOB;

YMEHHE BBINOJHATE J1a0OpaTOpHEIE M MpaKTHYeCKHe paboThl, COOMIOIaTh
IIpaBHJIa IpH paboTe ¢ y4eOHBIM U TabopaTOpHBIM 060pYIOBaHUEM, ,

yMEHHE KpHTHYECKH OLIEHMBAaTh W HHTEPIPETHPOBATh HHGOPMAIUIO
GHOJIOTHYECKOr0 COep)KaHHd, BKIIOYAIONIYI0 IICEBJOHAYYHBIE 3HAHHA U3
pa3IAYHBIX HCTOYHHKOB (CPEACTBA MacCOBOH MHGOPMAINH, HAYYHO-IIOMYIAPHEIE
MaTepHalbl), STHYECKHE acleKThl COBPEMEHHBIX HCCIENOBaHWN B OHOJIOrWY,
MeOuIiHe, OHOTeXHOJIOTHH; .

yMEHHE CO3[aBaTh COOCTBEHHBIE IHCBMEHHBIE M YCTHBIE COOOLIEHMS,
06o6masi 6HOTOrHIeCKyI0 HHOPMAIHIO U3 HECKONBKHX MCTOYHHKOB, TPAMOTHO
HCIIO/IF30BAaTh MOHATHIHBIN anmapat OHOIOTrHH.

IIpenMeTHBIE pe3yNbTaThl OCBOeHHs y4eOHoOro mpemmera «buonorus» € 11
Kaacce JOJDKHEI OTPaXkaTh:

cOpMHPOBAHHOCTb 3HAHUH O MECTe U POJIH GHONOTMH B CHCTEME HAYYHOIO
3HAaHMs €CTECTBEHHBIX HayK, B ()OPMHUPOBAHHMHM COBPEMEHHOH €CTECTBEHHO-
HAy4YHOH KapTHHBEI MHpa M HaydHOI'O MHPOBO33pPEHMsA, O BKJIALEe POCCHHCKHX H
3apyOeXHEIX YYEHBIX-OHONIOrOB B pasBUTHE OMOJOIHH, (YHKIHMOHAIBHOM
I'PaMOTHOCTH YEIOBEKA I PEIeHHs XKHU3HEHHBIX 3a4a4;

YMEHHE DacKphIBaTh COAEpKaHHe OHOJIOrMYeCKHMX TEPMHHOB M ITOHSATHI:

BH/I, TIOIYJIALHs, TCHOQOH/, SBOIIOLHS, NBIXKYILIHE CHIBI ((aKTOphI) SBONIOLKH,
[PHCIOCOGICHHOCTE OPraHUW3MOB, BH000pa3oBaHKe, SKOJIOTHYECKHe (HaKTOpEl,

R



9KOCHCTEMa,

nponayiy
9KOJIOTHYecKkas ni i KOHCYMEHTEI, ~pefiyueHTsl, ILemM IHTAHHA,
- Pamuna, Groreonenos, 6uochepa;
HUC HM3narate Guope

T, g THYCCKHE TeopuH (PBOMIOIMOHHAS Teopus U.
?

S THYECKast Teopus SBONIOLMHK), 3aKOHBI M 3aKOHOMEPHOCTH
. O cxomera K. M. Bopa, Y€peNoBaHKs INIaBHBIX HanpaBleHUH H

yTel sBomoumun A. H. Cepe

— PLOBa, yueHus o 6uochepe B. 1. BepHamckoro),
PEACTATE rpanumer nx IIPHMEHUMOCTH K XKWBBIM CHCTEMAM,

YMCHHUEC BlIaZieTh METONaMu Hay4YyHOI'O MO3HaHUSA B OHONOrHH: HAOMOeHHe U
OTHMCAHUE >XKMBBIX CHCTeM, IIPOLIECCOB M SBJICHWM, OpraHu3auys U INPOBEICHUE
Ouonoruyeckoro OKCIICPDUMEHTa,  BHIJBIDKEHME  TUIOTE3bl,  BBIABICHHE
SABUCHMOCTH MEX[y MCCIefyeMBIMH BeJIHYHHAMH, OOBICHEHHE MOMyYeHHBIX
PE3YJIbTaTOB, HCIONB30BAaHHBIX HAy4HBIX MOHATHH, TEOPHA W 3aKOHOB, yMEHHE
ACJIAT BBIBOABI HA OCHOBAHUH IONyYEHHEIX PE3Y/ITATOB;

YMEHUE BBIAENATH CYIIECTBEHHBIE NPHU3HAKH CTPOCHHS OHONOTHYECKMX
OOBEKTOB:  BHIOB, IONYJIALMMN, IPOAYLEHTOB, KOHCYMEHTOB, PEIyLCHTOB,
OMOTEOLEHO30B M 5KOCHCTEM, OCOGEHHOCTH IIPOLIECCOB: HACIE[CTBEHHOH
M3MEHYHBOCTH, €CTECTBEHHOr0 OTOOpa, BHA00Gpa30BaHMS, NMPUCIOCOOIEHHOCTH
OPraHW3MOB, HEHCTBHSA HSKOJIOTHYECKHMX (AaKTOPOB Ha OpraHH3MBI, IMEPEHOCA
BEIIECTB M [OTOKA SHEPrHM B JKOCHCTEMAX, AHTPOIOTEHHBIX HM3MEHCHHH B
SKOCHCTEMAxX CBOEHl MEeCTHOCTH, KPyroBOpOTa BeIeCTB M OHMOreOXMMHYECKHX
[IMKJIOB B Omocdepe;

yMeHHe TPUMEHSTh [ONyYeHHBIe 3HaHWs Ui OOBACHEHHMA OHOJOrHIECKHX
[IPOLIECCOB M ABJEHHH, JUIA TPUHATHAS NPAKTHYECKUX PEIICHHH B NMOBCEIHEBHOH
HW3HH C Ieinbio obecredeHHs O€30MacHOCTH CBOETO 3JI0POBbS H 3HO0POBBI
OKPY’KAIOIIAX JIFOZiel, COOMONEHHs HOPM IPaMOTHOI'O MIOBEACHUA B OKPYKarOIIeH
IIPUPOZHOK Cpele, TNOHMMAHHE HEOOXONMMOCTH KCIIONE30BaHUs JOCTHKEHUN
COBpEMEHHO# GHOJIOTHH Il PALMOHATIBHOTO IPHPOAOIIOIb30BaHHS;

yMeHME peInaTh 3eMeHTapHEe OHMOJIOrHYecKue 3a/jadd, COCTaBIATh CXEMBI
TIepeHOCa BEIIECTB ¥ SHEPTHHU B SKOCHCTEMAX (€M NUTAHHMA); _

YMEHHE BBITOJHATH J1a00OpaTOpHBle M IpaKkTHYeCKue paboThl, COOMIONAThH
IpaBmiIa Mpy pabote ¢ y4eOHBIM U 1ab0opaTOPHEIM 000pYIOBAaHHEM;

yMEHHEe KPHUTHYECKH OLIEHMBaTb M HHTEpIpPEeTHPOBaTh HHGMOPMALIHIO
OMOJIOTHYECKOTO  CONEPXaHMA, BKIIOYAIOILYI0 IICEBOOHAYYHHIE 3HAHWSA W3
pasNMYHBIX HCTOYHUKOB (CpecTBa MaccoBOM HH(OPMAIMH, HAYYHO-OMYIAPHEIE
MaTepuaisl), pacCMaTpHBaTh  IJI00ANbHBIE  DKOJIOIMYECKHE po6IeMEI
COBPEMEHHOCTH, ()OPMHUPOBATH [0 OTHOMIEHHIO K HUM COOCTBEHHYIO TTO3HIIHIO;

yMEHHE CO34aBaTh COOCTBEHHBIE IIHICbMEHHBIC H YCTHEIE COOﬁUlEHI‘IH’,

0600mmas 61oNormIecKyr0 HHGOPMAIMIO U3 HECKOIBKHX HUCTOYHHKOB, TPAMOTHO
HUCII0NIB30BATh IIOHATUIHEIH anmapar GHoIorHy.
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