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IInanupyemMble pe3yJbTaTbl OCBOCHHS KypPCa BHEYPOYHOM AeATEIbHOCTH:
3aHATUS B paMKax IpOrpamMMbl HampaBieHbl Ha 0O0eCHeueHHe JOCTHKEHMS IIKOJBHUKAMH CIIEAYIOMINX
JMYHOCTHBIX, METANPEIMETHBIX U MPEIMETHBIX 00Pa30BaTENbHBIX PE3YIbTATOB.
JIn4yHOCTHBIE pe3yJIbTaThI:

B cepe epadxcoanckozo éocnumanus: TOTOBHOCTh K KOHCTPYKTHMBHON COBMECTHOW JAEATEIBHOCTH IPU
BBITIIOJTHEHUH UCCIIEIOBAaHUHI U IIPOEKTOB, CTPEMIICHHE K B3aUMOIIOHUMAaHMIO ¥ B3aUMOIIOMOILIH.

B cgepe nampuomuueckoco eocnumanus: OTHOLIEHHWE K OHMOJOIMHM Kak K Ba)KHOM COCTaBJISIOLIEH
KYJIBTYpBl, TOPAOCTb 3a BKJIJ POCCUMCKHUX M COBETCKUX YUYEHBIX B pa3BUTHE MUPOBON OMOJIOTMYECKON HAYKH.

B cghepe oyxosno-upascmeennozo éocnumanus: TOTOBHOCTb OLIEHUBATh ITOBEIEHUE U MOCTYIKH C O3ULIUU
HPABCTBEHHBIX HOPM M HOpPM D3KOJOTHMYECKOH KyJIbTYphbl; INOHMMAHHWE 3HAYMMOCTH HPABCTBEHHOI'O AacCIIEKTa
JESTEeIbHOCTH YEJIOBEKA B MEIUIIMHE U OUOJIOTHH.

B cgepe scmemuueckoeo 6ocnumanus: TOHUMaHUE POJH OHMONOTMU B (OPMHUPOBAHUU SCTETHUYECKOMN
KYJIbTYpPbI JINYHOCTH.

B cgpepe usuueckoeo 6ocnumanus, popmuposanus Kyaomypbl 300p06bs U IMOYUOHATLHO20 OACONONYHUL:
OTBETCTBEHHOE OTHOILEHHE K CBOEMY 3J0pPOBbI0 M yCTaHOBKAa Ha 3J0pOBbIM 00pa3 *HU3HU (30pOBOE MUTAHUE,
COOJIFOJICHHE T'MTMeHUYECKMX MpPaBUI U HOpPM, COQJIAHCHUPOBAHHBIM PEXUM 3aHATUH U OTAbIXA, pPEryispHas
¢u3nyeckas aKTMBHOCTb); OCO3HAHUE IOCIEICTBUI M HENpUATHE BPEIHBIX IPUBBIUEK (YNOTpeOJCHHE alKoroJs,
HapKOTHKOB, KypeHHE) U HMHBIX (opM Bpeaa Juisl GU3NYECKOTO U MCUXUYECKOIO 3/10pOBbs; COONIOJICHHE MpPaBUII
0€30IaCHOCTH, B TOM YHCJI€ HaBBIKM O€30I1aCHOTO MOBEAEHUS B NPUPOAHOI cpene; chOpMUPOBAHHOCTH HABBIKA
pediiexcun, yrnpasieHue cCOOCTBEHHBIM SMOLIMOHATIBHBIM COCTOSTHUEM.

B cghepe mpyoosoeo eocnumanus: akTUBHOE yyacTHE B PELICHMM MPAKTHYECKHX 3aJad (B paMKax CEeMbH,
LIKOJIbI, TOPOJia, Kpasi) OMOJIOrMYECKON U IKOJIOTMYECKOM HAIPaBIIEHHOCTH, UHTEPEC K MPAKTUYECKOMY H3YyUEHUIO
npodeccuii, CBI3aHHBIX C OMOJIOTHEH.

B cghepe sxonocuueckoco 6ocnumanus; opueHTalMs Ha MPUMEHEHHE OMOJIOTrMYEeCKUX 3HAHUN MPH pPEeLUICHUH
3a/1a4 B 00JIaCTH OKpY)Karollel Cpelibl; 0CO3HAHUE IKOJOTUYECKUX MPOOJIEeM U MyTeH UX pelIeHHs; TOTOBHOCTh K
YYAaCTHIO B IPAKTHUYECKON AEATEIbHOCTH SKOJIOTHUECKONW HAIIPABICHHOCTH.

B cipepe nonumanus yemnocmu nayuno2o nozuwanus: OPUEHTAIMS Ha COBPEMEHHYIO CHCTEMY HAaY4HBIX
NPEJCTaBICHUH 00 OCHOBHBIX OHMOJOIMYECKMX 3aKOHOMEPHOCTSX, B3aMMOCBS3SIX YEJIOBEKa C MPHUPOJHONH U
COLMAJILHOW CpeNoi;

MIOHMMaHWE poJIM OUOJOTHMYECKOW HayKu B (OPMUPOBAHMM HAYYHOTO MHUPOBO33PEHHUS; PA3BUTHE HAyYHOH
TM0003HATENIBHOCTH, HHTEpeca K OMOJIOIMYeCKOi HayKe, HaBBIKOB UCCIIEI0BATENLCKON €SI TeIbHOCTH.

B cghepe aoanmayuu x usmenarowuMca yCio8uaM COyuanbHol U NPUPOOHOU cpedbl: aJleKBaTHasl OLIEHKa
U3MEHSIOIINXCS YCIIOBUM; NMpHUHATHE pelleHus (MHIMBUAYaJbHOE, B TpYIIE) B U3MEHSIOIIMXCA YCIOBHMSX Ha
OCHOBaHUU aHalin3a OMoJormdyeckord MHGOpMalnu; IUIAHUPOBaHHUE JEHCTBUI B HOBOM CHUTyallMM Ha OCHOBAaHUU
3HaHUI OMOJIOTUYECKUX 3aKOHOMEPHOCTEH.

MeTtanpeameTHblie pe3yJabTaThl:
B cghepe osnaoenus ynusepcanonvimu yueonvimu nosnasamenvHulmu oelicmseusmu.; ba3oBble Jornyeckue AelCTBUS:

*  BBIIBJIATH U XapaKTePU30BaTh CYIIECTBEHHbIE MPU3HAKH OMOJIOTUYECKUX OOBEKTOB (SIBICHUN);

* yCTaHaBJIMBaTh CYIIECTBEHHbIN NMPU3HAK KIacCU(PUKAUN OMOJIOTHYECKUX OOBEKTOB (SIBJICHUI, IPOLIECCOB),
OCHOBaHUs AJ11 000011IeHUS M CPaBHEHUS, KPUTEPUH MPOBOIUMOTO aHAJIH3a;

* Cc y4€ToM NpeIOKEHHOW OWOJIOrMYecKoll 3aJaud BBISBIATH 3aKOHOMEPHOCTH M MPOTUBOpPEUHS B
paccmaTtpuBaeMbIX (hakTax M HaONIOACHUAX; MpeasiaraTb KpUTEPUM JUIsl BBISIBICHHUS 3aKOHOMEPHOCTEH U
IIPOTUBOPEYMIL;

*  BBIABIATH JePUITUTHI HHDOPMAIINHU, JTAaHHBIX, HEOOXOIUMBIX JIJIsl PEIICHUSI IOCTABJICHHOH 3a/1auu;



BBISBJISTH MPUYMHHO-CIICJICTBEHHBIC CBSI3H MPU M3yUYEHUU OMOJIOTMUYECKUX SBICHUN W MPOIECCOB; JENaTh
BBIBOJIBI C HCIIOJIb30BAHMEM JCIYKTUBHBIX M WHAYKTUBHBIX YMO3aKIIOUECHUH, YMO3aKIIOUEHUW 110
aHaJIoruu, (POPMYyIUPOBATH TUIIOTE3HI O B3AMMOCBSI3SX;

CaMOCTOSITENTLHO BBIOMpATh CIOCOO pelieHus y4eOHON OMOIIOTHYEeCcKOW 3ajaud (CpaBHUBATH HECKOJIBKO
BapUaHTOB pEUICHUs, BBHIOMpATh HamOoOJIee TMOAXOAIMIUNA C YYETOM CaMOCTOSITEIHbHO BBIJICICHHBIX

KPUTEPHUEB).

bazoBrie HUCCICA0BATCIIbCKUE HeﬁCTBHHZ

UCIIOJIB30BaTh BOIIPOCHI KaK UCCIIEAOBATEILCKUI HHCTPYMEHT ITO3HAHUS;

(GopMyITHpPOBaTh BOIPOCHL, (UKCHUPYIOIIUE pa3pblB MEXAY pEATbHBIM M JKEJIATEIbHBIM COCTOSHUEM
CUTYyalluu, 00bEKTa, U CAMOCTOSTEIILHO YCTAaHABIMBATH HCKOMOE U JIAHHOE;

dbopMHpoBaTh TUNOTE3y 00 HMCTUHHOCTH COOCTBEHHBIX CYXKJICHUH, apryMEHTHPOBAaTh CBOIO IO3HUIIHIO,
MHCHHE;

NPOBOJIUTh IO CaMOCTOSTEIBHO COCTABICHHOMY IUIaHY HAONIOJICHHE, HECIOXKHBIA OHOIOTHYECKUI
IKCIEPUMEHT, HEOOJIBIIOE HWCCICIOBAHHE II0 YCTAHOBJICHHUIO OCOOCHHOCTEH OMOJIOTHYECKOro OO0BEKTa
(mpouecca) u3y4yeHus,

MPUYMHHO-CJICICTBCHHBIX CBSI3€H M 3aBUCUMOCTEH OMOJIOTHYECKHX 00BEKTOB MY COOOM;

OLICHUBATh HAa MPUMEHHUMOCTh M JOCTOBEPHOCTh HH(OPMAIUIO, MOJYYCHHYIO B XOJI¢ HAOIIOJCHUS U
IKCIEPUMEHTA;

CaMOCTOSITEIILHO (DOPMYITHPOBaTH OOOOINEHUS W BBIBOJBI IO pe3yjbTaTaM MPOBEAEHHOTO HaOIIOICHUS,
OKCIIEPUMEHTA, BJIAJIETh HHCTPYMEHTAMH OIICHKH JIOCTOBEPHOCTH MOJyYEHHBIX BBIBOJIOB H 0000IIICHUH;
MPOTHO3MPOBATh BO3MOXKHOE JaJIbHEUIEe PAa3BUTHE OMOJOTHYECKHX IPOIECCOB M WX IOCICICTBUS B
AQHAJIOTMYHBIX WM CXOJHBIX CHTYAIMsIX, a TAKXKE BBIIBUTATh MPEIIOIOKEHUS 00 WX Pa3BUTHUU B HOBBIX

YCJIOBUAX U KOHTCKCTAX.

Pabota ¢ nuadpopmanmei:

OPUMEHATh PA3IUYHbIE METO/bl, MHCTPYMEHTHl W 3alpochl MpHU IIOMCKE U OTOOpEe OMOJIOTHYECKOi
UH(POPMALIMU WU TAHHBIX U3 UCTOYHUKOB C YUETOM MPEATIOKEHHON yueOHOI Onoornueckon 3aaauu;
BBIOMpATh, AHAJIM3UPOBATh, CHUCTEMATH3UPOBATh M HHTEPIPETUPOBATh OHUOJIOTMYECKYI0 HH(OpPMAIUIO
pa3INYHBIX BUAOB U (POPM NPEICTABICHHUS;

HAXOJIUTh CXOJIHBIE apTyMEHTHI (TOATBEPKAAIONINE UM ONPOBEPTaIOINe OJHY U Ty K€ UACI0, BEPCUIO) B
Pa3INYHBIX HHPOPMALMOHHBIX HCTOUHUKAX;

CaMOCTOSITENIbHO BBIOMPATh ONTUMAJIbHYIO (OpMY NpeacTaBiIeHHUs HH(OPMALUM U WIIOCTPUPOBATH
pelIaeMble 3a/1a4u HECIOKHBIMH CXeMaMH, TuarpaMMaMu, UHOU rpaguKoil U nX KOMOMHAIUAMU;
OLICHUBATh HAJEXKHOCTh OMOJOTrMYEecCKOW HMH(OPMALMU 1O KPUTEPUSM, IMPEAJIOKEHHBIM YUYHUTEIEM WIH
c(OpMYJIMPOBAHHBIM CAMOCTOSITEIBHO;

3alIOMHUHATh U CUCTEMaTU3UPOBATH OMOJIOTHUECKYIO0 HH(POPMAIIHIO.

B cghepe osnaoenus ynusepcanohnvimu yueOHbiMU KOMMYHUKAMUSHBIMU OELCTNEUAMU

OO01enue:

BOCIIPUHUMATh U Q)OpMYJ'II/IpOBaTI) CYKACHUS, BbIPAXKATh OMOIIUK B IIPOLUECCE BBIITOJIHCHHA MPAKTUICCKUX U

1abopaTOPHBIX padoT;
BBIpaxaTh ce0s (CBOIO TOUKY 3pEHUS) B YCTHBIX U MUCbMEHHBIX TEKCTaX;

pacmo3HaBaTh HeBepOajdbHBIE CpeAcTBa OOIIEHHS, MOHMMATh 3HAYEHHE COLHUAJbHBIX 3HAKOB, 3HATH H
pacrio3HaBaTh NPCANOCBIIKHA KOH(bJ'II/IKTHI)IX CI/ITyaI_[I/Iﬁ U CMATYaTh KOH(bJ'H/IKTBI, BECTHU IIEPETOBOPHI;
IMOHUMAaTb HAMCPCHUSA APYTHX, HNPOABIIATH YBAXKWUTCIHBHOC OTHOUICHUE K CO6€C€}1HI/IKy u B KOppeKTHOI\/'I
dbopme GpopMyIHpOBaTH CBOU BO3PAKEHNS,

B XOJI¢ JIMaJiora /WM TUCKYCCUH 3aJaBaTh BOIPOCHI IO CYIIECTBY 00CYKIaeMOi OMOIOTHYECKON TEMBI H

BBICKa3bIBaTh  HWJCW, HAIlCJICHHbIE Ha  pEHICHHWE OWOJOTHYECKOW 3aJauyd W TOJIepKaHUE



0J1arokenaTeIbHOCTH OOILCHHMS;

COIIOCTABJIAITh CBOU CYXKJIEHHUS C CYKICHHSIMHU JAPYIHMX YYaCTHHUKOB JHajiora, OOHapy>XUBaTh Pa3indus U
CXOJICTBO TIO3UIIHH;

nyOJIMYHO  TPENCTAaBIATH  PE3YJAbTaThl  BBIMOJIHEHHOTO  OHMOJIOTMYECKOrO OmbITa  (IKCHEPUMEHTA,
UCCIIEIOBaHUS, TIPOCKTA);

CaMOCTOSITENIFHO BBIOMpaTh (opMaT BBICTYIUIGHHS C Y4E€TOM 3a/1ad TMPE3EeHTAlUd M OCOOCHHOCTEH
ayJUTOPUU ¥ B COOTBETCTBMM C HHMM COCTAaBJIATH YCTHBIC M TNHUCHMEHHBIE TEKCTHI C HCIIOJIb30BAaHHEM

HUITIOCTPATUBHBIX MAaTCpHUAJIOB.

CoBMecTHas 1€ITeIbHOCTD (COTPYAHUYECTBO):

NOHMMATh W UCMOJb30BaTh MPEUMYIIECTBA KOMAHIHOM M HWHAMBUAYAJIbHON pabOThl HpU pELICHUU
KOHKPETHOH OMOJIOruYecKkoil mpobiemMbl, 000CHOBBIBATh HEOOXOAMMOCTh MPUMEHEHUS TPYIIOBBIX (HopM
B3aMMOJICHCTBYS IPU PELICHUH [TOCTABIEHHOM yueOHOM 3a/1auH;

OPUHUMATh 1I€Jb COBMECTHOM JIEATENbHOCTH, KOJJIEKTUBHO CTPOUTH ACUCTBUS MO €€ JOCTHIKEHUIO:
pacrpeaensiTh Pojiu, JOroBapuBaThCs, 00CYKIaTh MPOIIECC U Pe3yIbTaT COBMECTHON pabOTHI;

yMeTh 0000111aTh MHEHUSI HECKOJIBKUX JIFOJICH, MPOSBIIATH TOTOBHOCTh PYKOBOAHTb, BBHITIOIHATH OPYUYEHUS,
MOTYUHSATHCS;

MJIAHUPOBATh OPTraHU3AIMI0 COBMECTHON palOThI, ONMPENENsITh CBOIO POib (C y4€TOM MPEANOUYTEHUN M
BO3MOKHOCTEH BCEX YYACTHHKOB B3aUMOJCHCTBUS), PACHpPENeisaTh 3aJaud MEXKIY WICHAMU KOMAaHJbI,
y4acTBOBATh B TPYIIIOBBIX (hopMax paOboThI (00CYKIeHUS, 0OOMCH MHCHUSIMHU, MO3TOBBIC IIITYPMBI U UHBIC);
BBITIOJIHSITH CBOIO 4YacTh pPabOThI, JIOCTUTATh KAaYECTBEHHOTO pe3yJibTaTa IO CBOEMY HAMpPAaBICHHUIO M
KOOPJMHUPOBATH CBOU JCHCTBUSA C APYTUMHU WICHAMU KOMaH/IbI;

OIICHMBATh KAueCTBO CBOEro BKJIaga B OOMMIA MNPOAYKT IO KPUTEPUSAM, CAMOCTOSITEIHLHO
chopMyITUPOBAaHHBIM YYAaCTHUKAMU B3aUMOJICHCTBUSI; CPaBHUBATh PE3YJIbTaThl C MCXOTHOM 3ajmadyeil u
BKJIQJ] KaXJIOTO YJieHa KOMaHIbl B JOCTHXKEHHE pPe3ylbTaToOB, pa3AeisaTh cepy OTBETCTBEHHOCTH U
MPOSIBJISITH TOTOBHOCTH K MPEAOCTABIEHUIO OTYETA TIEpE]T TPYIIIOi;

OBJIAJIETh ~ CHCTEMOH  yHUBEpPCAIbHBIX KOMMYHHKATHUBHBIX  JCHCTBHiL, KOTopas oOecredynBaet

Cq)OpMI/IpOBaHHOCTB COMAJIbHBIX HABBIKOB U OMOIIMOHAJIBHOT'O HHTCIIJICKTA IIKOJbHHUKOB.

B cghepe osnaoenus ynusepcanonvimu yueOnbiMu pecyisimusHblMuU OeticmeusmiL:

Camoopranuzanus:

BBISIBJISITH MPOOJIEMBI Ui PEIIEHUs B KU3HEHHBIX M Y4EOHBIX CUTYalUsX, HUCIOJIb3YsS OHOJOTHYECKHE
3HAHUS;

OpUEHTUPOBATHCS B Pa3IMUYHBIX MOAXOAAaX MPUHATHS PELICHUH (MHAMBHUIYalbHOE, NPUHATHE PELICHUS B
rpymnie, NpUHIATHE PelIeHui Tpynmoi);

CaMOCTOSITENIBHO COCTaBIISATh AITOPUTM PpEIICHUs 3aJaud (WIM €ro 4acTh), BIOMpPATh CIOCOO perieHus
y4yeOHOIl OMOJIOTHYEecKO 3aauM ¢ y4ETOM HUMEIOIIUXCS PECYpCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHPOBATh MpeaaraeMble BApHAHThI PEIICHHIA;

COCTaBJIATh IUIAH JEHCTBUHM (IUTaH pealu3alud HaMEUEHHOI'O alropuTMa pelleHHs), KOPPEeKTUPOBAThH
NPEUIOKEHHBI  QJITOPUTM € Y4ETOM TIOJIyUYE€HHUS HOBBIX OHMOJIOTMYECKUX 3HAaHMA 00 H3ydyaeMoM

OHMOJIOTHYECKOM OOBLEKTE;
JieNaTh BEIOOpP U OpaTh OTBETCTBEHHOCTD 3a PEIlleHUE.

CamokoHTpOITH (pedaekcus):

BJI4/IETh CIIOCOOAMM CAMOKOHTPOJISL, CAMOMOTHBAIIUH U peQIIeKCHH;

JlaBaTh aJIeKBaTHYIO OLIEHKY CUTYalllu U MpejularaTh IjaH e€ N3MEHEHNUS;

YUUTBHIBaTh KOHTEKCT M MNPEIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTH IpPH pPEUICHHH Y4eOHOM
OMOJIOrMYecKOH 3a7]auu, alaliTUPOBATh PELIEHUE K MEHSIOIIMMCS 00CTOSTENIbCTBAM;

OOBSCHATh MPUYMHBI JTOCTIKEHUS (HEJOCTHKEHHS) pe3yJbTaTOB JEeATEIbHOCTH, JaBaThb OLEHKY



MPUOOPETEHHOMY OIBITY, YMETh HAXOAUTH MO3UTUBHOE B MIPOU3OIICAIICH CUTYAIINH;
®* BHOCUTh KOPPEKTHUBHI B JAESITETLHOCTh Ha OCHOBE HOBBIX OOCTOSITENLCTB, M3MEHUBIIUXCS CUTYAIlHM,
YCTaHOBJICHHBIX OMIMOOK, BO3HUKIIINX TPYAHOCTEH;
* OIICHUBATb COOTBETCTBUE PE3YJIbTATA LIETU U YCIOBUSM.
OMOIMOHATBHBIA UHTEIIICKT:

® pazinyarb, Ha3bIBATh U YIPABIIATH COOCTBEHHBLIMU OMOIHUAMHU U OMOLIUAMU JPYTUX;
® BBIABJIATH U AHAJIM3UPOBATH IPUYHUHBI 3MOL[Hﬁ;

® CTaBUTH ce0sl HA MECTO JIPYrOro YeI0BeKa, IOHMMATh MOTUBBI 1 HAMEPEHUS IPYToro;

®  peryaupoBaTrh COCOO BBIPAYKEHHS SMOLIUH.

* [lpunsarue ceds u APYrHX;

® OCO3HAaHHO OTHOCHUTKCS K PYTOMY YEJIOBEKY, €ro MHEHUIO;

* [pHU3HaBaTh CBOE MPABO HA OLIMOKY M TaKOE e MPaBO JIPYroro;

®  OTKPBITOCTH ceO€ U APYTHM;

® 0CO3HaBaTh HEBO3MOKHOCTh KOHTPOJIHUPOBATH BCE BOKPYT;

® OBIAJETh CHCTEMOW YHHMBEPCAJIbHBIX YUEOHBIX pPETYISATHBHBIX JEHCTBHUH, KOTOpas oOecreynBaeT
(bopMHpOBaHHE CMBICIOBBIX YCTAaHOBOK JIMYHOCTH (BHYTPEHHSSI TO3UIMS JIMYHOCTH), W >KU3HEHHBIX

HAaBbIKOB JINYHOCTH (YIpaBiieHUsI COOOM, CAMOIUCIUIUINHDI, YCTOMYUBOTO [TOBEACHHUS).

IIpeaMeTHBbIE Pe3yJbTAaThl OCBOCHUS ITPOTrPAMMBI
B nmo3naBarenbHON (MHTEIUICKTYAIBHON) cepe:

- TpuoOpeTeHHe OMbITa UCIIOJIb30BAHUS METOJ0B OMOJOTHYECKOM HAYKH C LIETBI0 U3y4eHUs! OMOIOTUYECKUX
OOBEKTOB, SIBJICHUN U MPOIECCOB: HAOIIOJIEHUE, OMUCAHHE, MPOBEICHUE HECIOKHBIX OHOJOTHYECKHX OIBITOB U
HKCIIEPUMEHTOB, B TOM YHUCJIE€ C HCIOJIb30BAHUEM AHAIOTOBBIX M IU(POBBIX OHUONOTMYECKUX MNPHOOPOB U
UHCTPYMEHTOB;

- ¢dopMUpOBaHHE YyMEHHS HWHTETPUPOBATH OHOJNOTHYECKHE 3HAHUA CO 3HAHUSAMU M3 JIPYTHX Y4eOHBIX
npeameToB ((pu3uku, XxumMuu, reorpaduu, UCTOPUHU, OOIIIECTBOZHAHUS U T. 11.);

- (opmupoBaHue yMeHUH peniath yueOHbIe 3a/1a4l OMOJIOTUYECKOTO COACPKAHMS,

BEISIBIISTH MPUIUHHO-CIIEJICTBEHHBIE CBSI3U, IPOBOJIUTH KAU€CTBEHHBIC U
KOJIMYECTBEHHBIE pACUEThI, IEIaTh BHIBOJIbI HA OCHOBAHHUH MOJTYYEHHBIX PE3YJIbTATOB;

- (QopmMupoBaHHE YMEHHUS TIUIAHUPOBAThH y4yeOHOE WCCIEAOBaHWE WJIM NPOEKTHYI0 paboTy ¢ y4yeToM
MOCTaBIEHHOM 11eTu: (POPMYIHUPOBATH MPOOJIEMY, TUIIOTE3Y M CTABUTH 3a/1a4l UCCIIEOBAaHUS, BEIOUPATh aJIEKBATHO
MIOCTaBJIEHHOM 1€ METObI, AEJIaTh BHIBOJBI 110 PE3YJIHTATAM MCCIEIOBAHUS UM TPOCKTHOU 1€ATEIbHOCTH;

- (QopmupoBaHue UHTepeca K YriayOleHHr0 OWOJOTMYECKUX 3HaHUM (mpeAnpoduibHas MOATOTOBKA H
npodeccuoHanbHas OpUEHTAIs) U BRIOOpY OMOIOrHH Kak MPOQHILHOTO IpeaMeTa Ha CTYIIEHH CPETHETO MOIHOTO
oOpazoBanus I Oyaymiedl npodecCHOHANBHOM ACATENHHOCTH, B 00JaCTH OMOJIOTHH, MEIUITMHBI, IKOJOTHH,
TMICUXOJIOTHH, BETEPUHAPUH, CETTLCKOTO X031 CTBA;

- BJIaJiIeHUEe HaBbIKaMU paloOThl ¢ HMH(OpMalMeld eCTEeCTBEHHO-HAyYHOTO COJEp)KaHUs, MPEJICTaBICHHON B
pa3Hoil ¢opme (B BuAe TeKkcTa, TaOJMYHBIX JAaHHBIX, CXeM, TpaduKOB, quUarpamm, Mojenei, u3oOpakeHui),
KPUTHUYECKOI0 aHaIN3a UH(POPMAIINK U OLIEHKH €€ JOCTOBEPHOCTH;

- YMEHHE WHTETPHPOBATH OMOJOTHUYECKHE 3HAHHUS CO 3HAHUAMH JPYTHX Y4EOHBIX MPEIMETOB; MHTEpPEC K
yrayONeHn0 OMONIOTUYECKUX 3HAHWKW M BBIOOPY OHMOJOTHH Kak NpOo(UIBHOTO MpeaMeTa Ha ypOBHE CPEIHEro
obmero obOpazoBaHus it Oynymed mpodeccHoHANbHON NeATeNhbHOCTH B 007acTH OHOJOTUH, MEIUIIUHBI,
9KOJIOTUHU, BETEPUHAPHUH, CEIHCKOrO XO35SMCTBA, MUIIEBON MPOMBIIUIEHHOCTH, MCUXOJIOTUH, UCKYCCTBA, CIIOPTA -
MMETh YETKHUE MPEACTABICHUS O MAaTEPUAIMCTUYECKON CYINIHOCTU T'€HOMOB KMBBIX OPTraHU3MOB M PETYISLNIO0 UX

paboTsr;



- 3HAaHUE OCHOBHBIX ()aKTOPOB OKpY’KAIOIIEH Cpenbl, BIMSIOUIMX HAa PAa3BUTHE U CYLIECTBOBAHHE JKMBBIX
OpPraHU3MOB, aaNTalMi K (haKTOpaM OKPY>KAIOIIEH Cpelibl;

- 3HAaHUE OCHOBHBIX IOAXOJOB OMOTEXHOJOTHH, HCIIONB30BAaHUS €€ JOCTHKEHMHA B COBPEMEHHOW KHM3HU
YeJI0BeKa, 0COOEHHOCTH UCIIOIB30BAHMUS )KUBBIX OPTaHU3MOB IS TPOM3BOJICTBEHHBIX HYXK]I YEJIOBEKA;

- 3HAHUWE OCHOBHBIX IIOJXOJIOB CEJIEKIMHU W OHOTEXHOJIOTHH KYIbTYpHBIX PACTEHH, XapaKTepu30BaTh
TCHETHYECKH  MOJM(HUIMPOBAHHBIE PACTCHUs, ONEPUPOBATH TMOHATHSAMH, TUOpWUAM3ALUSA, OTAAJCHHAS
ruOpuIU3aIys, UCKYCCTBEHHBIH 0TOOp, reTepo3uc, TpanchopMarius, MyTarenes, TeHeTHUECKOe peIaKTHPOBAHUE;

- IIOHMMaHHE MOJIEKYJIIPHBIX MEXAHHW3MOB PealM3allii HaCJIEeACTBEHHON MH(OpPMaluu U yMEHHE CBOOOJHO
OIIEPUPOBATh OCHOBHBIMH MOHATHSIMU MOJIEKYJSPHON OHMOJIOTMM U €€ COBPEMEHHBIX HAIIPABICHUH — I'€HOMMKH,
METareHOMHUKH, IPOTEOMUKH;

- 3HAaHUE OCHOBHBIX 3a00JIEBaHUIl YelloOBeKa, MEXAaHU3MOB MX Ppa3BUTHUS, CHOCO0AaX HX IUArHOCTUKH U
JICUCHMUS;

- (QopmHpoBaHHE YMEHMSI UCIIOJIb30BATh MOHATUIHBIN annapar ¥ CUMBOJIMYECKUN A3bIK T€HETHKH, IPaMOTHOE
IPUMEHEHHE Hay4yHbIX TEPMHUHOB, MOHATUH, TEOpUH, 3aKOHOB /sl OOBSICHEHUS HAOIIOAAaeMbIX OMOJIOIMYECKHX

O6T>6KTOB, SIBJICHUM U IIpoueCCoB, IO3BOJIAOINX 3aJI0KUTH (by'HI[aMCHT HAayYHOI'0O MUPOBO33pCHHUA.

- B nieHHOCTHO-OpUEHTAIMOHHOM cdepe:
= - 3HAHUC, YTO NPUMCHCHHNEC COBPCMCHHLBIX TEXHOJIOTUHU MOJICKy.]'I?IpHOfI OMOJIOTMH ITO3BOJISIET YCIICHIHO pe€uIaThb
TaKue 371000/ IHEBHBIC MPOOJIEMBI, KaK OXpaHa OKPYXKAOIICeH CPeibl, COXpAaHEHHE 3I0POBbs YEJIOBEKa, KOHTPOJIb

1 BOCCTAHOBJICHUEC SKOCHCTEM.

Conep:kaHue Kypca BHEYPOUHOM 1€ TETbHOCTH

Moayab «OcHOBBI pacTeHueBoAcTBa» 8-9 kiiacesl (34 yacoB)
1. Beeoenue ¢ pacmenuesoocmeo (1 uaca)

Uro-Takoe pAacTEHUEBOACTBO: OCHOBHBIE (DaKTOpbl BbIpaliMBaHUsl pacTeHuid. Vcropuss pasButus
arpoxumudeckux 3HaHui (padotel M.B. Jlomonocoga, 0. JIubuxa, byccenro, B.B. JlokyuaeBa, K.A. Tumupssena,
I1.A. Kocteruesa, JI.H. IlpssaumnukoBa u np.). [lpaktuueckas padota «bouka JInbuxax.

2. Azpomexnuueckuil sxcnepumenm (3 uacoe)

[IpaBmiia mocTaHOBKM arposkcrepuMeHToB. [locTaHOBKa SKCIIEPUMEHTOB C pacTeHUSIMU. Bbibop Temsl,
COCTaBJICHHE THIIOTE3bI, L€ M 3a7ad SKCIEPUMEHTA IO BBIPAIIMBAHMIO PACTEHHUH B KOHTPOJIMPYEMOH Cpene.
KonTponu, moBTOpHOCTH, NpoBeAcHHE OHKcnepuMmeHTa. llmaHmpoBanme oskcnepumeHTa. OnEHKa pe3yibTaToOB
sKcnepuMenTa. Mccnenoparenbckas padora «DakTopsl, BIUSIONIME Ha TPOPACTaHUE CEMSH (POCT IPOPOCTKOB)».

OcBoeHME TEXHOIOTMH KPYTJIOTOIUYHOIO BBIPALIUBAHUS CAJIATOB U MUKPO3EICHH
B KOHTPOJIUPYEMBIX HUCKYCCTBEHHBIX YCIOBUSAX. COOp yCTAaHOBKHM I BBIPALIMBAHUS PACTEHUI B KOHTPOJIMPYEMBIX
YCIIOBUSIX.

3. Ponbv xumuueckux nemenmog ¢ numanuu pacmenuii (10 uacos)

Boga. PactBop. BeITskka. AHHOHBI, KaTHOHBI, JIEKTPOnpoBoAHOCTs U pH pacTtBopa. Ponbs xumumueckux
3JIEMEHTOB B MUTaHUU pacTeHuil. [lomyueHne nuTaTenbHbIX BemecTB pacTeHusIMH. [IpakTuueckas padora «Cxembl
MUTATENbHBIX PAacTBOPOB. Pacuer 103 yaoOpeHuil A MUTATENbHBIX PACTBOPOBY.

Y n006peHus: opraHudeckie, MUHEpallbHble, MUKpOOHOIornuyeckre. Tunel nutaHus pacreHuil. Bo3aymiHoe
U MUHEpaibHOE (KOpPHEBOE) MUTAHWE PACTCHHWI. TpaHCHOPT MUTATEIHHBIX BEHIECTB PACTCHHM: BOCXOMISIINN U
HUCXOJAIIMN TOK. Baxknelmue kanuiinele, GocopHbie U a30THBIE yI00peHus, ux cBoiictBa. [IpocTbie u croKHbIE
ynoOpenusi. Ilpaktuueckass pabora «llpaBuna cmemmBanus ynoOpenuit» Ilpaktuueckas pabora «Ilutanue

PACTEeHUI: TEXHOJIOTHS IIPUTOTOBIICHUS IUTATEIBHBIX PACTBOPOB IS Pa3HBIX KYJIBTYpP».



Poct u pasBuTHE pacTeHMi: 3Tambl OHTOTeHE3a, (PAKTOPHI, BIMSIIOIIME HA POCT PACTCHUM: CBET, I'yCcTOTa
nocaziok, nuranue, cyocrpar. [Ipakrnyeckas pabora « MOHUTOPHUHT MUHEPAJIHHOTO ITUTAHUS PACTEHUIN.

OcoOeHHOCTH MUTaHUS pacTeHUil a30TOM. A30T M €ro 3HadyeHue B KU3HU pacTeHuil. ®opMbl a3oTa U ux
IIPEBPALICHNE B ITOYBE.

Hcrtounuku ¢ocdopa g pacreHus. 3HaueHue (ocopcoaepkaliux coeauHeHuid B kieTke. Posb
MaKpOIPrUUeCKUX COeMHEHUH pocdopa B sHEpreTHueckoM oOMeHe.

Bnusaue xanus Ha Qu3Mueckue CBOWCTBA MPOTOILIA3Mbl, Ha (DEPMEHTHI YIIJIEBOJOPOJIHOI0 OOMEHA, CUHTE3
0enxoB u aAp. Ponb kanus B nojep)kaHu HOHHOTO OajlaHCa B TKAHSX, B MPOLIECCAX CAMOPETYJIALIUY.

PerynaropHast u cTpykTypooOpa3oBaresabHas pojb KalbLius. Y4yacTHe B 00pa30BaHUU KJIETOUYHOM CTEHKH,
NOJICP )KaHUU CTPYKTYPBI MEMOpPAH U PETYIISALUS UX TPOHUIIAEMOCTH.

3HaueHue MarHusi B MeTa0oIM3Me pacTeHuid. MarHuil B cocTaBe XJIOpo(dHIUIa, CXOACTBO XJopoduiia u
reMOTrJI00MHA KaK CBUIETEIBCTBO €AMHCTBA OPraHMYECKOTO MUPA.

Cepa u €ro OCHOBHBIE COEIUHEHHUS, UX POJIb B CTPYKTYpHOM OpraHu3aluu KIETKH, Y4acTUE B
OKHUCJIUTEIbHO-BOCCTAHOBUTENIbHBIX PEAKIUAX.

Muxkposnementsl. [lpencraBieHuss o poiu MHKPOIEMEHTOB B MeTabosm3me pacteHuil. OcoOeHHocTH
IIOCTYIUIEHUSI MUKPO3JIEMEHTOB B pacTeHus. CHHEPIU3M U aHTarOHU3M JIEMEHTOB IIUTAHUS PACTEHUN.

PacturenbHas JAMAarHOCTMKa M METOJbl HWACHTHU(HMKAIMM HEIOCTAaTKa/M30BITKA 3JIEMEHTOB IHUTAHUS.
[IpakTruyeckas pabora «PacTurenbHas JUArHOCTHKAY.

HccnenoBatenbckas pabora «OIeHKa COCTOSHMSI KOMHATHBIX pPACTEHHMH, pPAacTeHMH Ha ILIKOJIbHOW
TEPPUTOPUH, YCTAHOBKA MPUYMH MATOJIOTUUECKUX COCTOSIHUHN (TIpH
HaJTUYHH)».

UccnenoBatenbckast pabora «OlLieHKa BIMSHUA Pa3IMYHBIX JJIEMEHTOB Ha COCTOSHUE pacTeHUM

(cocTaBiieHHE PA3IMYHBIX TOJKOPMOK)».

4. Pezynamopul pocma pacmenuil. 3awuma pacmenuii (2 uaca)

[TonsiTue o perynaropax pocta pacteHuil. CTUMYISTOPBI pocTa - PUTOrOPMOHBI (ayKCHUHBI, THOOEPETINHBI,
UUTOKUHUHBI). WHruburopel pocra pacreHuii: 1. mpuponHbie (abcuu3oBas KHCIOTa U HEKOTOpPbIE (EHOJIbHBIE
BellecTBa (MKymapoBasi, KOpWUYHAs, CaJIWLMIOBAas K-Tbl), 2. CHHTEeTHYeCKHEe (MOp(aKTHHBI, peTapAaHTBHI,
ne(pOoIuaHThl, IECUKAHTbI, repOuLubl). DUTOMOHUTOPUHT U OLIEHKA COCTOSIHUS pacTeHuil. COBpeMEHHBIE CIIOCOOBI
MoHuTopuHra. [Ipaktuueckas padota «®UTOMOHUTOPUHT U OLIEHKA COCTOSAHUA pacTeHuil. COBpeMEeHHbIE CITOCOOBI
MOHHUTOPHUHTa.

HccnenoBarensckas pabora «BnusHHe rerepoaykCHMHa Ha HpopacTaHue (pOCcT Ha pPa3HBIX CTalusX, B
Pa3HBIX YCIOBUAX) PA3IMYHbBIX PACTCHUI».

3ammrTa pacTeHUil oT BpeauTenel: ocHOBBI Omomerona. IIpaktuueckas padora «Hcekrapuu: mpaBuiia u

YCJIOBUA pa3BCACHUS MMOJIC3HBIX HACCKOMBIX)).

5. Boonas, necuanas u nousennas Kyibmypbol, ux npumenenue ¢ evipawgueanuu pacmenuii. Quszuonozus
pacmenuit (4 uacoe)
Bopnas, necuanas v nmouBeHHast KyJIbTypbl, UX IPUMEHEHHUE B BhIpallluBaHUM pacTeHuil. [IpoBeseHne Bo bl
B KOpHE U cTebiie pacteHui. [Ipaktudeckas pabora «KopHeBoe naBieHue.
Boanbiii pexum pacTeHMii: CTpoeHHe YCTbUIl: (AKTOPbI, BIUSIOIIME HAa HMX PACKpPBITHE U 3aKpbITHE.
3HaueHue MeXaHW3Ma peryisalud uchapeHus Biard pacteHueM. [Ipaktudeckas pabora «lIpurorosnenue

npernapaTa yCTbHI] METO/I0OM CIIECTIKA.



HUccnenoBatensckue paboTsl: «BiausiHue ycI0BUi coAep KaHUsl paCTEHUI Ha KOJIMYECTBO YCTHUID.

@doTocHHTE3 - YHUKaJIbHBIM mpouecc pacTeHuid. TemHOBas u cBeroBas (a3l (HOTOCHHTE3a. 3HAUCHUE
dorocuHTe3a I KHUBBIX OpraHu3moB. IIpaktuyeckas pabora «DyHKIMOHANbHAs IUArHOCTHKA PACTEHUU IO
aKTUBHOCTH XJIoporiacToB» MccrnemoBarensckas pabora «Ompenenenne xmopodpmmia A um b, oreHka
(OTOCHHTETHUYECKO aKTUBHOCTU PACTEHUHN U (PaKTOPOB, BIUSAIOIINX HA HEE.

@akTopel pocTa pacTeHUM: BO3nyX U a’paums. [logzemMHOe IbpIXaHHWE PACTEHMI: COCTAB IOYBEHHOI'O
BO3/1yXa, ra3000MeH. ' a3000MeH npu GecriouBeHHOM BhIpanuBanu. [Ipaktudeckas padota «Aspanus, CO2 u O2.
Hbixanue pactenuii». [Ipaktuueckas pabota «JlpixaHue pacTeHMIi: OlleHKa WHTEHCHUBHOCTHU JAbIXaHUS PACTCHUH U
IIJIOJIOBY.

UccnenoBarenbckue paboThl: «BnusiHME crocoda BhIpalMBaHUs (COCTaBa MUTATEIBLHOW CMECH, CXEMBI
BHECEHUS1) HAa POCT U Pa3BUTHSI PA3JIMUHBIX PACTEHUI».

6. Kyaomypnoie pacmenus. Cospementvie acnexkmot cenexyuu (10 uacoe)

Kak genoBek cran ucnosip3oBaTh pacTeHus? CBsA3b pa3BUTUS LIMBUIM3ALUMU YEJIOBEKA M OJOMAIHUBAHUS
pacrenuii. Jlomectukanus. /{uckyccus «JloMecTukanus, BCe JIM PACTEHUS U KUBOTHBIE, KOTOPBIE KUBYT PSAOM C
YeJI0BEKOM UM OJ0MAIIHUBAOTCSA? MOXHO JIM CUUTAaTh TapaKkaHa OJOMALTHEHHBIM )KMBOTHBIM?)

HacneacTBEHHOCTP M M3MEHUYMBOCTh - OCHOBHBIE CBOMCTBA JKHMBBIX OPraHU3MOB. M3MeHunMBOCTh. Buisl
n3MeHuuBOoCTh. [IpakTiueckas padborta «MoaudukanroHHas U3MEHYHUBOCTD (JIUCThS, UTOJIKH C OJTHOTO JIepEBa)».

I'en - MarepuanbHbli HOCUTENb HACIEACTBEHHOCTH M HM3MEHUYMBOCTU. HyKIIEMHOBBIE KHCIIOTHI.
Jlokanu3anusi reHermdeckoro marepuana B kinerke. Jlenenuwe knerok. Pemmkanus JIHK. OcnoBHas porma
MoueKyisipHoii Ouonoruu. Tpanckpunuus. Tpancisanus. Myrauuu. [Ipaktrueckas padota «['eH - HHCTPYKIHS 110
coopke kIeTku (Ha 6ucepe uin KoHCTpyKTOope)». [IpakTudeckas padora «Myranus Ha 6yrepOpoae (J1r000it 00BEKT
U3 IpeabIayIei paboThl, Te N3MEHEHHE HHCTPYKIIUY TTPUBEAET K M3MEHEHHUIO BHEIITHETO BHIA OOBEKTA)Y.

DddexT OYTHIIOUHOTO TOPIBINIKA U TeHETHYeCKoe pazHooOpasue. Uto takoe reHOaHk? 3aueM COXpaHATh
TeHETUYECKUE pecypchl pacTeHnii? OCHOBHBIC CIIOCOOBI COXPAHEHHSI TEHETUYECKUX PECYpCOB pacTeHuil (EX Situ u
in situ).

3nauenue pabor H.M. BaBunoBa. 3akoH romMonorudeckux psaaoB. LIeHTpbl MpoucXoXIeHUs KYJIbTYpPHBIX
pacrennii H.W. BaBunosa u I1.M. Xyxkosckoro. Ilpaktuueckas padora no rpynnam «OTKyna Ha HallldX CTOJaX
(bPYKTBI/OBOIIH/3ITIAKI.

OcHoBHble MeTObl cenekuuu. ['mbpuauzanmsa. Popmsl oTOopa. OCHOBHBIE HaNpaBICHUS CEJIEKLUU:
yIAy4llleHUEe YpOXKalHOCTH, YCTOHYMBOCTH K OMOTHYECKUM M abuoTtnyeckuM ¢akropam. [Ipaktuueckas paborta
«BsIpamunBaeM ropox. Kak nposectu ckpemuBanue y ropoxa.

Ecte nu xu3Hp B mpobOupke? buoTtexHomorus KylnbTypHbIX pacTteHuil. MccnenoBarenbckass pabota
«BpIpamuBanue pacTeHuil B IpoOupKe» (MOKHO BOCHOIB30BAaThCs PE3YIbTaTaMU MPEAbIIYIUX SKCIIEPUMEHTOB 11O
COCTaBJICHUIO MMUTATEIbHBIX PACTBOPOB /ISl pACTEHUI).

Kak uenoBex Mmoxker MoauduuupoBaTrh pacteHusi? ['eHermueckoe penakrupoBaHue. CoBpeMeHHBIE
MOJIXOJIbl U JJOCTUIKEHUSI TEHETUYECKOTO peflakTupoBanus pacteHuil. [Ipaktuueckas  pabora «I eHOMHbIE
HOXHHUIIBI (MoJieTupoBanue pabotsl cucteMbl CRISP-Cas).

7. Pacmumensnas npodykyus. (4 uacoe)

Hanzemubple u moaszeMHble opranbl pacteHuil. IloGer u BuaousmeHeHHbI moOer pacteHuil. CrocoOb
Pa3MHOXKEHHUS PaCTEHUH.

[TonsaTue o kayecTBe NPOAYKTOB MuTaHUs. [IpobremMbl KOHKYPEHIIMH OT€YECTBEHHBIX MPOTYKTOB ITUTAHUS C
UMIIOPTHBIMU. JIOTHCTHKA JOCTaBKH U CPENICTBA

COXpaHeHMs TNpoAyKToB mnuTaHus. IIpakruyeckas pabora «lIpenensHo nomyctumbie koHueHTpauu (IIAK) u



MCTOAbBI KOHTPOJIA 0€e30IacHOCTH PaCTUTCIILHBIX IIPOAYKTOB ITUTAHUS.

MuKpo3eneHb: ToJIe3HOCTh U TexHojdorus. MccnenoBarenbckast pabora «OIeHKa KauyecTBa BbIPAIIEHHON

MHUKpO3eJeHn» (JIn00 CBOs, IMO0 U3 Mara3uHa).

Xumudeckui aHanu3 npoAykiuu. OcHOBBI criekTpodoromerpun. IloteHmmomerpus. Xpomartorpadus.

HpaKTI/ILIeCKaH pa60Ta ((MeTO,I[BI OLICHKHM Ka4dycCTBa paCTHTeHBHOﬁ NpOAYKIHH: XPAHCHUC HW COXPAHHOCTb

MUTATENIbHBIX BEHIECTBY (TI0 JOCTYITHOMY 000PYIOBAHHUIO).

HCCJ’ICI{OB&TCJ’IBCK&H pa60Ta «OnpeﬂeneHI/Ie putamuHa C METOJ0M 06paTHOFO TUTPOBAHUA B INIOJAAX Ha

Pa3HOM CpoOKe (CToco0e) XpaHEHUS .

TemaTuuyeckoe NJIAHUPOBAHUE

8 — 9 kaacc
Ha3Banue Tembl KosmnuecTBo yacos
Ne Bcero | Teopusi | IlpakTuka
1 Tema 1. BBenenue B pacTeHHEBOJCTBO 1 1 0
2-4 | Tema?2. 3 1 2
ATpPOTEeXHUYECKUH IKCTICPUMEHT
5-14 | Tema 3. Ponp XxuMHYeCKHX 3JeMEHTOB B murtanuu | 10 3 7
pacTeHui
15-16 Tema 4. 2 1 3
Perynsropsl pocta pactenuii. 3ammra pacTeHUH
17 -20 | Tema 5. BomHasi, recyaHasi ¥ MOYBEHHAs! KYJIbTYpPHI, 4 1 3
WX TIpUMEHEHWE B BBHIpAlIMBAaHUM PACTECHUH.
®PuU3HOI0THs paCTEHUN
21-30 | Tema 6. Kynbrypueie pactenusi. Copemennsie | 10 2 8
ACTIEKTHI CEJEKIINU
31 - 33 | Tema 7. PacTutenbHast IpOAYKIIHS 3 1 2
34 HroroBoe 3ansTHE. 3a4eT. 1 0 1
Hroro 34 8 26
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