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IlosicHuTeILHAS 3aMUCKA

Pabouas mporpamMma 35IeKTUBHOTO Kypca «l'omMeocTas3 B KHBOW MPUPOJEC M MEXaHU3MBI
€ro coXpaHeHHs» MpeaHa3HavyeHa 1 o0ydaromuxcs 10-11 kimaccos.

Marepuan Kypca MeTanpeMeTHOW HANpaBICHHOCTH MpEAHA3HAYEH KaK Ui y4aliuxcs,
CKJIOHHBIX K MPAKTUYCCKOMY, TaK ¥ JJIs T€X, KTO CKIIOHCH K TEOPETUYECKOMY MbITIuIeHUI0. [Ipu
U3JIOKEHUN COACPIKAHUS HCHOJB3YeTCS HCTOPUKO-TEHETHUECKUI TMOJXO0J, TTO3BOJISIOLIHMA
MO0Ka3aTh UCTOPUIO BO3HUKHOBEHHS HAYYHBIX MPOOJIEM U Pa3IMYHBIC TOJXOJbI K UX PEIICHHUIO.
B coxmepkaHmm peann3oBaHBl CBS3M C CCTECTBEHHBIMH HAyKaMH XHMHEH, (U3HKOH,
MAaTEMaTHKOM.

Hesn u 3agaun Kypcea:

- YroyOWTh 3HAHMS YYalIUXCs O MOJIEKYISIPHBIX OCHOBAaxX JKHU3HH, 00 OCOOCHHOCTSIX

CTpOCHUS U (PYHKIUAX OMOTIOIMMEPOB B KIIETKE, MX POJH U 00pa30BaHUU KIETOUYHBIX CTPYKTYP,
0 TIpoleccax JKU3HEACATENbHOCTH, JICICHWW KIETOK, (OPMHPOBAaHHUM H  Iepenade
HACJIE/ICTBEHHBIX MTPU3HAKOB;
- pacmmpenue, yriryojJeHne U HHTerpays 3HaHui 0 (PU3HUOJIOTHH KJIETOK, TKAaHEH, OpraHu3MOB,
TaKk Kak B IIKOJBHOM Kypce OHOJIOTMH BONPOCHI TOMEOCTa3a pPacCMaTPHBAIOTCS HETIIyOOKO,
yIensieTcsl KpaifHe Majlo BpEMEHH Ha M3y4eHHe MEXaHW3MOB rOMe0ocTa3a Ha KIETOYHOM YPOBHE,
BOOOIIIe HE TOBOPHUTCSI O TOMEOCTa3e Y PACTEHHIA, HET YETKOTO pa3JielieHUs] Ha OMOXUMUYECKHE,
(U3NOIOTHYECKUE U TIOBEICHUECKIE MEXaHU3MBI IO JIEPyKaHHsI TOMEOCTas3a.

Becr marepman Kypca MOXHO YCIOBHO pa3[IenuTh TIa JaBa paszgena: 1)
(GMBUKOXUMUYECKHEe OCOOCHHOCTH W (YHKIIMM MaKpPOMOJIEKYN, 2) TPOIEecChl B KIETKE,
CBsI3aHHBIC C (PYHKIIMOHUPOBAHHEM MaKPOMOJIEKYIL.

N3ydeHne 3TUX pa3lienoB MOMOXKET OCO3HATh HauboJjiee TPYAHbIE BOMPOCH OCHOBHOIO
Kypca (OCHOBBI ITUTOJIOTHH, OHTOTE€HE3a, TEHETUKH).

VYcnemHoMy YCBOGHHIO COAEpXkKaHHUS TEOPETHMUECKOTo Marepualia CIoCOOCTBYET
BBITIOJIHEHUE JIa0OpaTOpHBIX paboOT, MepedeHb KOTOPHIX JlaH B Kaxaod Teme Kypca. llpu
BBITIOJIHEHUHM A3THX paboOT ydalluecs OBJIAJIEBAIOT METOJaMHU MHUKPOCKOMMPOBAHUS, aHAIU3a
OpraHWYECKUX BEIIECTB, paboThl C mpubopamu I Xpomatorpaduu, crekrporpaduu. Bcee
MPUKJIAHBIE BOIMPOCHI PACCMATPUBAIOTCA B IUIAHE PELICHUS KOHKPETHBIX TEOPETHUYECKHUX
BOIIPOCOB.

Ha 3aHgTHSIX 3JIEKTUBHOIO Kypca Y4YalllMecs BOOUYHIO YOEKIAIOTCS B MaT€pPUAIbHOCTH
OCHOB JKM3HHM, UX Mo3HaBaeMocTu. Kypc okaxker Ooublioe BiIUsHUE HAa (OPMUPOBAHUE HAYIHOM
KapTUHBI MUPA, PA3BUTUE MBIIIUICHUS U BOCIUTAHUS IIKOJIHHUKOB.

N3ydyeHnue  nmaHHOTO  Kypca  CIIOCOOCTBYET — I€JICHANPaBICHHONW  IMOJATOTOBKE
CTaplIeKIacCHUKOB K caade EI'D mo Omonoruu v moCTYMJIEHUIO B BBICHINE Y4EOHbBIE 3aBEICHMUS
MEJHUIIMHCKOTO, HKOJIOTMYECKOT0, CEIbCKOXO3IUCTBEHHOT0 U (DU3KYIBTYPHOTO Mpoduiei;
MOMOKET OMNpEeAENTUTh MPABWIBHOCTh MPEIBAPUTEIBHOTO MPOGECCHOHATBHOIO BBIOOPA;
MOCIIY>KUT UCTOYHUKOM JOTOJHUTENbHON HH(GOpMAIUU Ui YBICUEHHBIX OUOIOTHEN ydaruxcs,
CTpEeMSAIIUXCA K IMOTYYSHUIO PAa3HOCTOPOHHUX 3HAHHM.

ILnanupyemble pe3yJibTaThl
JINYHOCTHBIMHM Pe3yIbTATAMM M3Y4YCHHS SIBJIAIOTCA CJIeIyI0IIHe Ka4ecTBa:
— HE3aBHCHUMOCTb M KPUTUYHOCTh MBIIIJICHHUS;
— BOJIL MU HACTOMYMBOCTD B JOCTH)KEHHUH LIENH;
— OTBETCTBEHHOE OTHOUIEHHE K YYEHHIO, TOTOBHOCTb M CIIOCOOHOCTb OOy4aromMxcs K
CaMOPAa3BUTHIO U CAMOOOPA30BaHHIO HA OCHOBE MOTHUBAIIMH K 00YYEHHIO U IO3HAHUIO.
MeTanpeaMeTHBIMH Pe3yIbTATAMM H3Y4YEHHS Kypca SIBJISIIOTCS CJIeAYIOIe YMEHHUS:
— CaMOCTOSITETIbHO OOHAPYKUBATh U (POPMYIUPOBATH MPOOIIEMY;
— BBIBUTaTh BEPCHM pELICHHsS MpOOJeMbl, OCO3HABaTh KOHEUHBIM pe3ynbTaT, BBIOMpAThH
CPEICTBA JTOCTH)KEHHUS LENH U3 MPEATIOKEHHBIX MM X UCKaTh CAMOCTOSITENIbHO; — COCTABIISATh
(MHIUBUAYaTbHO WIN B TPYIIIE) IJIaH PELIeHUs MpoOIeMBbl;



— TOI0MpaTh K Kax 101 mpobieme (3a1a4e) aJeKBaTHYIO el TEOPETUIECKYIO MOJCI;

— paboTas 1Mo MpeUIOKEHHOMY WM CaMOCTOSITEIbHO COCTaBJICHHOMY IUIaHY, MCIOJIB30BaTh
HapsAgy C OCHOBHBIMH U JIOTIOJHUTENIbHBIE CpEICTBa (CIpaBOYHAsl JIMTEPATypa, CIOKHBIC
puOOpPBI, KOMITBIOTED);

— IJIAHUPOBATH CBOIO MHAWBUIYAbHYIO 00pa30BaTEIbHYIO TPACKTOPHIO;

— paboTaTh IO CAMOCTOSITEIFHO COCTaBJICHHOMY IUIaHY, CBEpSSICh C HHUM H C IEINBIO
NEATeTbHOCTH, UCTIPABIISIsl ONIMOKHY, UCTIONB3Ysl CAMOCTOSITENIHHO OJ00paHHbIE CPECTBA (B TOM
yucie u urepuer);

— cBOOOJIHO TIOJIB30BATHCSI BHIPAOOTAHHBIMU KPHUTEPUSMHU OLIEHKA M CAMOOIICHKH, MUCXOIS U3
[EJIM ¥ UMEIOIINXCSI KPUTEPUEB, pa3indas pe3ysIbTaT U CIocoObl IeiCTBUI;

— CaMOCTOSITETIHbHO OCO3HABaTh NMPHYMHBI CBOETO YCIIeXa WM HEycleXa W HaXOTUTh CHOCOOBI
BBIX0JIa 3 CUTYaI[H HEyCIeXa;

— yMeThb OIICHUTh CTENEHb YCHEIIHOCTH CBOEH WHIMBUAYAJIbHOW 00pa3oBaTeIbHOM
NeSATeTbHOCTH;

— JIaBaTh OIEHKY CBOMM JIMYHOCTHBIM Ka4eCTBAaM M YepPTaM XapakTepa («KaKoB 51»), OTPENeNITh
HATPaBJICHUS CBOETO PA3BUTHUS («KAKUM S XOUY CTATh», «ITO MHE JUIsl 3TOTO HAJ0

IIpenmeTHbIE pe3yJIbTATHI
B pe3yabTaTe n3yyeHus Kypca:
Oo0yuaromuiicss HAyYUTCS:
- XapaKTepU30BaTh XUMHUECKUH COCTAB KUBBIX OPTaHU3MOB;
- BBIABJIATH POJb (DU3MUYSCKUX M XHUMHYCCKHX IPOIECCOB B JKHBBIX CHCTEMax pPa3IMYHOTO
HUepapXUUYeCKOTO YPOBHS OPraHu3aIlnu;
- TOHUMATh CYIIHOCTHh IPOILIECCOB OOMEHa BEUIECTB, OHTOI€HE3a, HACJIEJICTBEHHOCTH U
M3MEHYUBOCTH;
- paznuyaTth OCHOBHbBIE O0JIACTH MPUMEHEHUs OMOJOIMYECKHUX 3HAHUIl B MPAKTHKE CEIbCKOIO
XO03SICTBA, B PAJE OTpaciell MPOMBIIUIEHHOCTH, MIPU OXpaHE OKPYXKAIOWIEH Cpeabl U 310POBbS
YeJI0BEeKa;
- TIOJIb30BaThCS 3HAHMEM OOIMICOMOJIOTHUYECKUX 3aKOHOMEPHOCTEH JUIsi OOBSCHEHUS C
MaTepUATUCTUYECKUX MO3UIHMI BOMPOCOB MPOUCXOXKJEHUS W PAa3BUTHUS KM3HM Ha 3emie, a
TaK)Ke Pa3IMYHBIX TPYII PACTEHUH, )KUBOTHBIX, B TOM UUCIIE U YEJIOBEKA;
- JlaBaTh apryMEHTUPOBAHHYIO OLIEHKY HOBOW MHGpOpManuu Mo OMOJIOTUYECKHUM BOMpOCaM; *
paboTaTh C MHKPOCKOIOM W HU3TOTOBJISATH MPOCTEHIINE MpenapaThl Uil MHKPOCKOMHMYECKHX
HCCIIeIOBAHNI;
- pemiaTth reHeTUYECKUe 3a7jauu, COCTABIISTh POIOCIOBHBIE.
- paboTtaTh C¢ y4yeOHOW M HAay4YHO-TIOMYJSPHOW JHUTEPaTypOW, COCTaBJIAThH IUIaH, KOHCIEKT,
pedepar.
OO0y4aromuiics NOJIy4uT BO3MOKHOCTD HAYYHTbCH:
- OpraHu30BBIBATH M MPOBOAUTH HHAWBUIYATbHYIO HCCIIEIOBATENbCKYIO JIEATEIBHOCTh IO
O6uosnoruu (Win pa3padaTbiBaTh UHIUBUAYAIBHBIN MPOEKT): BBIABUTaTh TUIOTE3bI, JIAHUPOBATH
paboty, otOuparb u TpeoOpazoBbIBaTh HEOOXOAMMYK  HHGOpPMAlLUIO, MPOBOAUTH
OKCMEPUMEHTBI, HUHTEPIPETUPOBATh PE3YAbTaThl, JelaTh BHIBOJBI Ha OCHOBE IMOJYYEHHBIX
PE3yNbTaTOB, MPEACTABIATH TPOAYKT CBOUX UCCIIETOBAHUIA,
- TPOTHO3MPOBATH TMOCIEACTBHSI COOCTBEHHBIX HCCIEIOBAHUN C YU4ETOM ITHUUYECKUX HOPM H
HKOJIOTHYECKUX TPEOOBAHMN; — BBIIEISTH CYIIECTBEHHbIE OCOOEHHOCTH >KM3HEHHBIX IIMKIIOB
Mpe/ICTaBUTENEeH Pa3HBIX OTACNOB PACTEHUM U THIOB )KHUBOTHBIX; M300paXKaTh IHUKIIBI PA3BUTUS
B BUJIE CXEM;
- AHAIM3WPOBATh W UCIOJB30BaTh B pEIICHWHM YUEOHBIX U HCCIENOBATENbCKUX 3a]ad
MH(OPMAIIUIO O COBPEMEHHBIX UCCIIEIOBAHUAX B OMOJIOTUH, METUIIMHE U SKOJIOTUH;
- apryMEeHTUPOBaTh HEOOXOJAMMOCTh CHHTE3a €CTECTBEHHO-HAYYHOTO M COIMOTYMaHHUTAPHOTO
3HAHUS B AMOXY WH(OOPMAIIMOHHON [TUBUIIH3AINH;



- MOJEIHMPOBAaTH HM3MEHEHHWE HSKOCHUCTEM TIOJ] BIUSHUEM pAa3JIMYHBIX TIpynn (HakTopoB
OKpYKaroLEen Cpeibl;

- BBIABJISATH B IIPOLIECCE HCCIIENOBATENBCKON JESITEIBbHOCTH IOCJIEICTBUS AaHTPOIONEHHOTO
BO3/ICHCTBUS Ha 3KOCHCTEMBI CBOECTO PETHUOHA, MPeIaraTh CrocoObl CHUKEHHS aHTPOTIOT€HHOTO
BO3ACHUCTBHUS HA SKOCHUCTEMBI;

- UCIOJIb30BaTh MPUOOPETEHHBIE KOMIIETEHIIUHN B IPAKTUUYECKON JI€ATEIbHOCTH U MOBCEAHEBHOM
XKU3HU JUISL NPUOOpPETEHUsl ONIbITa JEATENbHOCTH, IpPEIIIECTBYIOIIEH NpodeccnoHanbHOMl, B
OCHOBE KOTOPOM JISKUT OUOJIOTHS KaK y4eOHbII NpeMeT.

Coaep:kanue Kypca
Beenenue (3 u)

Il oH S THU A «BHYTPEHHSIST cpefa opraHuzMay, «romeocrasz». Padorsl K. bepnapa u V.
KenHnona. DOneMeHTsl Teopuu ynpasieHus. [lpuHuun npsMolt M oOpaTHOW CBA3H, €€ BUIBL.
Bo3HukHOBeHHe BHYTpeHHeW cpeabl B (uioreHeze. COBpeMEHHOE IMOHSTHE TOMEOCTa3a.
Perynsanus romeocrasa.

JeMoHCTpaULusd CX €M, WUIIOCTPUPYIOIINX OCHOBHbIE KOMIIOHEHTHI CHCTEMBI
yIpaBieHUs,, TOMEOCTaTHUYECKYIO CUCTEMY yIpaBJIEHUS.

Kuerounsie mexanusmsel camoperyasuuu (10 49)

IToHsaTU A dbochomunuapl U UX poiib B (POpMUPOBAHUM OHOJIOTHUECKUX MEMOpaH.
Membpannbie O6enku, ux cBoicTBa. bapbepHas ¢yHkuust Ouosornueckux MeMOpan. Tpancropt
HU3KOMOJIEKYJISIPHBIX BEIIECTB Yepe3 MEMOpaHBI.

Tpancnopt BemecTB 4yepe3 MeMOpaHbl MO rpaaueHTy KoHueHTpauuu. [Ipocras nuddysus,
obmeruénnas auddy3us. TpaHcmopT BemecTB uepe3 MeMOpaHbl TPOTHB TPaTUEHTA
KOHIICHTPAIIUA M ero MoTpeOHOCTH B 3HEpruu. Pomp AT®. AKTUBHBIA M BTOPUYHO-aKTHUBHBII
Tpancnopt. Paro- ¥ MUHOLMUTO3.

Bayrpuknerounsiii Merabosmsm. [umoteza @. JKakoba — XK. Mono. Buapl reHOB:
peryasTop, pempeccop, omeparop, OmnepoH, mpomotop. WHaykius, penpeccus (pepMEHTOB.
MesxknerouHas (TKaHeBast) KUAKOCTb. COCTaB TKAaHEBOH KHUJIKOCTU y NTUI U MIEKOIUTAIOLIUX.
MexaHnU3MBI €ro peryJsIy.

JemMoHcTpanuus Tabaul,CXe M: CTpoeHHE MOJEKYIbl (pochonaunuaa, CTpoeHue
clI0€B OMOJIOrMYECKMX MeMOpaH; CXeMma, WUIIOCTPUpYIOLlas MEXaHHW3M OelKOBOIO CHHTE3a
coriacHo rumnotese JKakob6a — MoHo.

OneIT «3HaYeHHE TOCTOSHCTBA COJIEBOTO COCTABA IIJIa3MbI KDOBI».

JJabopatopHasa paborta Ne 1 «Ilnasmonus u nemia3zMosin3 B KJIETKaX KOXKHUILIbI
JIyKa».
dusnojornyeckue Mexanusmbl peryiasinuu (10 4)

Il 0 H 8 Tu A perylsiiusg COAEP>KAHUS AbIXAaTEIbHBIX Ia30B B KpoBU. Perymsauus ypoBHs
MeTa00JIMTOB (TJIFOKO3bI) B KPOBH.

Perymnsinus puTMOB cepAlia U KpOBSHOTO JaBiieHUs. Posib BereraTMBHOM HEPBHOM CUCTEMBI B
PETYISLIMUA CEPAECYHOIO PUTMA U KPOBSIHOTO JaBJICHUS.

Mexanu3msbl 3amuThl OT HHGpekuuil. bapsepHas posib koxu. Kietounslili u rymopanbHbIit
UMMYHHTET. MeXaHU3MBbl 32)KUBJICHUS PaH, CBEPTHIBAHUSA KPOBH.

JeMoHCTpamusa ¢X€EM MEXaHU3MOB, YIaCTBYIOLIUX B PETYJSALUN COACPKAHUS
JBIXATEIbHBIX Ta30B U YPOBHS TUIFOKO3bI B KPOBH.

OmnbITHI TIO 33€PIKKE JBIXaHUS MOCE TITyOOKOro B10Xa U IIyOOKOTO BbIIOXA.

JJabopaTtopHasa paboTa Ne 2 «OnpeneneHre 4acTOThI AbIXaHUS U MyJbca 10 U
nocsue GU3NYECKON Harpy3Ku».

Tepmoperyasinus (144) (5 yacoB B 10 ki1acce, 9 yacos B 11 kaacce)

Il o H S TH A TEIUIO KaK SKOJIOTMYECKUN (akTop. BnmsHue TemmepaTypsl Ha poCT U
pacnpoCcTpaHeHuEe pacTeHui. AnanTalus pAacTeHUH K HU3KUM M BBICOKMM TEMIIEpaTypaM.
BnusHue TeMmmeparypel Ha pOCT M pacHpOCTpPaHEHUE KUBOTHBIX. llolikuimorepmHbIe



(3KTOTEpMHBIEC) U TOMOMOTEPMHBIE (3HIOTEPMHBIE) KUBOTHBIE. CIOCOOBI TEIIIO0OOMEHA MEXITY
OpPraHU3MOM U OKpPY’Karollel cpeoi (M3yuyeHre, KOHBEKIMS, TEIIONPOBOJHOCTh, UCIIAPEHUE).

Perymsiuuss TemmepaTypsl Tena Yy BOAHBIX M HA3€MHBIX OKTOTEPMHBIX YKUBOTHBIX.
OHJoTepMHBIE OpraHu3Mbl. Temmonpoaykuus. MeXaHM3Mbl TEIUIOOTAAUM Yy SHAOTEPMHBIX
KUBOTHBIX. TEIUIOBOM OaJlaHC U POJIb TUIIOTATAMyCa B €T0 COXPaHCHHH.

[loBeneHueckne MeXaHHM3Mbl FOMEOCTa3a. AjanTanus K IKCTPEeMalbHbIM KIMMaTHYECKUM
ycinosusiM. [Ipasuno K. beprmana. IlpaBuno V. Amiena. ApanTainus >KUBOTHBIX K KU3HH MPHU
HU3KHUX U BBICOKHUX TEMIIEpaTypax.

HJemoHcTpanus Tao0au i, WUIIOCTPUPYIONTUX NpaBuiia beprmana u Amiena.

Pouib meyenn B moaaep:xkaHuu romeocrasa (5 4)

ITonsTHwu A crpoeHre u (QyHKIUU TEYCHHU. YTIEBOJIHBIA OOMEH, OENKOBBIH OOMEH,
KUPOBOI OOMEH B MEYECHHU.

JleMOHCTpaunusa CXeMBbl YIJIEBOJHOTO OOMEHa.

JKCKpenus U ocMoperyJasuus (8 u)

I10H 4 T¥u s: 3HaUEHHUE FIKCKPEIIUU U OCMOPETYJIALMU. DKCKPELUs Y paCTeHUIN. DKCKpeLus y
KUBOTHBIX. A30TUCTbBIE SKCKPETHI (AMMHAK, MOUYEBHHA, MOYEBask KUCJIOTa U JIp.).

Ocmoperymsinust. Mexanusmbl ocMoperyisiiuui. OcMoperyisiius y pacTeHui (TuapouThl,
rano@uTel, Me30(PHUTHI, KCEPOPUTHI).

MexaHu3Mbl SKCKpeun (yabTpaguibTpalys, nu3duparenbHas peacopOrus, CeKpenus).

Binstaue okpyxaromei cpeibl Ha SKCKPELHI0 U OCMOPETYIISILUIO.

JeMmMoHCTpamnus repbdapHbXx oOpa3loB pacTeHHUM, M300paKe€HUN >KUBOTHBIX
pa3IUYHBIX OMOTOIIOB.

Pouib mouek B 3kcKpenuu U ocMoperyasinuu (6 1)

I[ToHsTH s ctpoeHre U GyHKUKU TouyeK. OCHOBHBIE TPUHLIUIIBI pAOOTHI MOYEK (ITPOLECCHI:
yIbTpapuIbTpalus, n30uparenbHasi peacopOLysl, CEKpPEIs; MEXaHU3Mbl: aKTUBHBINA TPAHCIIOPT,
n3bupareabHas MPOHUIIAEMOCTb, MacCuBHAs UG Y3Us 1 0CMOC, TOPMOHAJIbHASI PETYIISINSA).

OO6pazoBaHue MEPBUYHON ¥ BTOPUYHOUN MouHU. ['yMOpasibHas perysiiys BOJHOTO U COJIEBOTO
Oananca kpoBu. Perymsmus pH kpoBu.

HemMmoHncTpanus Tabnuiu CXe M, WUIIOCTPUPYIOIIUX CTPOCHHE IMOYEK,
MEXaHHU3MOB peacopOIuu U GUIbTpaLUu.
3akawdenue (12 4)

Pemenue TecoB A 3aKpeIuIeHUs 3HAHUN yJaIuxcsl.

TemaTnueckoe NJIAHMPOBAHME.

Ne Tema Koa-Bo
4acoB

1. Beenenue. 3

2. KrneTounbsie MexaHU3MBbI CAMOPETYIISIIIHH. 10

JlaboparopHas pabota Nel « Ilmasmonm3 u Jemiia3Moin3 B KJIETKax
KOYKHIIBI JTyKay.

3. | ®usnosornyecKue MeXaHu3Mbl perysum. 10
JIaGopatopHas pabota Ne2 « OmnpezeneHne yacTOTHI JbIXaHUSA U MYJbCa
JI0 Harpy3Kku M 1nocie Gu3n4eckoil Harpy3Ku».

4. Tepmoperymsmus. 14
S. Pounb neuenu B moyaep:kaHuy rOMeoCTasa. 5
6. OKCKpenus U OCMOPET YA 8

~

PoJIb MOYEK B OKCKPELUH U OCMOPETYIISLIUH. 6
8. 3akIoueHueE. 12
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