MyHuuunanbHoe aBTOHOMHOE 06meofpazoBaTebHoe yupexxaeHue
«OcnosHas o6meobpazosatenbuas mkoaa Ne 280» . Osienns I'y6a umenn I'eposi Poccniickoii
®enepauuu [lennca Anexcangposuua Onapuna, :

R
AR

Paccmotpeno Ha 3acenanuu Onobpeno Ha 3acenannu

METOAHYECKOTO COBETA LIKO/IbI NICATOTHYECKOTO COBETA MIKOIBI (

Iporokon Ne 08 or «31».05.2021r nporoxon ot «31» 05. 2021 r. Ne 08 EILMaramukas
- 3@‘.06.20211

Paboyas nporpamma BHEYpOUHOIt 1ESATETBHOCTH B LEHTpE
00pa30BaHMs ECTECTBEHHO-HAYYHOMN U TEXHOJIOIMYECKOM

HanpasiacHHocTel "Touka pocra"
« DKCrIePHMEHTAPHIA 110 (PU3HKE»

Hanpasnennocms: ecrecrsenHonayunas
Bospacm obyuatomguxes: 11 - 15 ner
(pok peanuzayuu: 3 ronga

Aemop-cocmasumens:
Hypmaromeaos Baagumup Aramaromenosuy,
y4UHuTeNb QHU3UKH

2021r.
n. Ouennbs I'y6a



TOUKA \!pocm

I[li1anupyemble pe3yabTaThl 0CBOCHUS NPOrPaMMbI BHEYPOYHOM
AESITeJIbHOCTH «JKcIepuMeHTapuii mo ¢pusnke» (¢ UCMOJIb30BAHNEM
o0opynoBanus «Touka pocra») B 7-9 kiaccax.
Peanuzauust nporpaMMbl CIOCOOCTBYET TOCTHKEHUIO CIAEAYIOIINX Pe3yJabTATOB:

JINYHOCTHBIE:

B cdepe AMUHOCTHBIX YHUBEPCATbHBIX YUEOHBIX ISUCTBUN yUAIIUXCSI:

* yuyeOHO-TI03HABATEIBbHBIN MHTEPEC K HOBOMY Y4eOHOMY MaTepHaly U crocodam
pelIEeHUs] HOBOM 3a1a4u;

* OpHEHTAIM Ha TOHUMAaHKE IIPUYHH YCIIeXa BO BHEYYEOHOU JIEATEIbHOCTH, B TOM
YHCJIE HA CaMOAHalIW3 Y CAMOKOHTpPOJb PE3yJibTaTa, HA aHAJIU3 COOTBETCTBUA
PEe3yIbTAaTOB TPEOOBAHKMAM KOHKPETHOM 3a/1auu;

* CITIOCOOHOCTh K CAaMOOIIEHKE Ha OCHOBE KPUTEPHEB YCIICITHOCTH BHEY4YEOHOU
JICITEIbHOCTH,

Ob6yuarowuiics NOIYYUmM 803MONCHOCHb Ol DOPMUPOBAHUSL:

* BHYTPEHHEW MO3UIMH IIKOJbHUKA HA YPOBHE MOJIOKUTEIBHOIO OTHOIIEHHS K
IIKOJIE, TOHUMAHUSI HEOOXOJUMOCTH Y4YEHHS, BBIPAXXEHHOIO B MpeodsiagaHuu
y4eOHO-1103HABATEIbHBIX MOTHBOB;

* BRIPOKCHHOM YCTOMYMBOW y4EOHO-TI03HABATEILHOM MOTHBAIIUM YUCHUS,

* YCTOWYMBOrO y4eOHO-IO3HABATEIBHOIO HMHTEpeca K HOBBIM OOIIMM croco0am
pelIeHus 3a1ay.

MertanpeaMeTHbIe:

B cdepe peryasiTHBHBIX YHUBEPCAIBHBIX yUEOHBIX IEHCTBUHN yUYaIIUXCS:

* IUIAHUPOBATh CBOM JEHUCTBUS B COOTBETCTBMM C IIOCTABICHHOW 3aJaded M
YCIOBUSIMU €€ PEAIN3ALMH, B TOM YHCJIE BO BHYTPEHHEM IUIAHE;

* YUYUTHIBaTh YCTAHOBJICHHbIE IpaBWja B IUIAHUPOBAHUM W KOHTpPOJIE crocoda
peneHns;

* OCYLIECTBIIATh UTOTOBBIM U MTOIIATOBBIM KOHTPOJIb 10 PE3YIBTATY;

* OLICHMBAaTh MPABUJIBHOCTh BBINOJHEHHUS JIEWCTBUS HA YPOBHE aJIeKBATHOM
PETPOCIEKTUBHONW OLIEHKM COOTBETCTBUSI PE3YJbTaTOB TpeOOBaHUSIM JaHHOU
3aJ]auM U 3aJJauHOl 00JsacTy;

* AJEKBAaTHO BOCIPUHUMATH IIPEUIOKEHHUS M OLICHKY YYWTEIEH, TOBApUILEH,
POIUTENEH U APYTUX JOJICH;

* pa3iauyaTh Cocod U pe3ybTaT JIeHCTBUS.

Obyuarowuiics nomyyum 603MOHCHOCHb HAYYUNCAL:

* B COTPY/AHUYECTBE C YUUTEJIEM CTaBUTh HOBbIC yUCOHBIC 3a/1a4H;

* IPOSIBJIATH NO3HABATEIbHYIO HHULIMATUBY B Y4EOHOM COTPYAHUYECTBE;

* CAMOCTOSITENIBHO aJIEKBATHO OLIEHWBATh IIPABUJIBHOCTH BBINOJHEHHUS JIEUCTBUS U
BHOCUTH HEOOXOMMBbIE KOPPEKTUBBI B UCIIOJHEHUE KaK MO X0y €ro pean3alu,
TaK U B KOHIIE JCUCTBUA.
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B cepe mo3naBaTeJbHbIX YHUBEPCATBHBIX YUEOHBIX JCHCTBUN yUalUXCs:

* OCYILIECTBIISATH MOUCK HEOOXOUMON HH(OPMALIUH I BHITIOTHEHHUS] BHEYUEOHBIX
3aJaHUil C  HUCHONB30BaHWEM y4eOHOW JIUTEpaTypbl U B  OTKPHITOM
MH()OPMALMOHHOM TPOCTPAHCTBE, SHUUKIONEAUM, CIPABOYHMKOB (BKJIHOYAs
AJIEKTPOHHBIE, HU(PPOBbBIE), KOHTPOIUPYEMOM IPOCTPAHCTBE

WNurepnera;

* OCYUIECTBIIATH 3alKCh ((UKcalMio) BHIOOPOUYHON HHPOpMALIUK 00 OKPYKaIOIIEM
MUpE U 0 cebe caMOM, B TOM YUcCiie ¢ TOMOUIbI0 nHCTpyMeHToB UKT;

* CTPOUTH COOOIIEHUS, MPOEKTHI B YCTHON U MHUCbMEHHOM (popMme;

* IPOBOJUTH CPABHEHHUE U KJIACCU(UKALIMIO 10 33JaHHBIM KPUTEPUIM;

* YCTAHABJIMBATh IPUYMHHO-CJIEACTBEHHBIE CBSI3U B N3YyYa€MOM KpYTe SIBJIICHUI;

* CTPOUTH paCCYXXJEHHUs B (OpPME CBSI3U MPOCTHIX CYXJICHHH 00 0OBEKTE, ero
CTPOCHUH, CBOMCTBAX U CBS3aX;

Obyuarowuiics nomyyum 603MOICHOCHb HAYUUMbCAL:

* OCYIIECTBJISTh PACIIMPEHHBIN MOUCK HHPOPMAIIHH C UCIIOJIB30BAHUEM PECYPCOB
Ooubnuotek u cetu MHTEpHET;

* 3amMchiBaTh, (UKCUPOBATh HUHGOPMAIMIO 00 OKpYXaloUIMX SBICHUSAX C
roMonipro HHCTpyMeHToB UKT;

* OCO3HAHHO M MPOU3BOJBHO CTPOUTH COOOIIEHHS B YCTHOM U MUCBMEHHOU (opMme;
* OCYIIECTBJIATh BbIOOp Hambojiee 3(P(HEKTUBHBIX CHOCOOOB pEIICHHUS 3a7ad B
3aBUCUMOCTH OT KOHKPETHBIX YCJIOBHIA;

* CTPOUTH JIOTMYECKOE PACCYXkACHHE, BKIIIOYAIOIIEE YCTAHOBIECHUE NPUYUHHO-
CJICICTBEHHBIX CBS3€H;

* MOTYT BBIWTH Ha TEOPETHYECKHI YPOBEHb PEIICHMs 3a7ad: pELIEHUE II0
ONPEJEICHHOMY IIJIaHy, BJIaJI€HHE OCHOBHBIMU NPHUEMAMH PELICHUS, OCO3HAHHUS
JESATENBHOCTH I10 PELIECHUIO 3aa4H.

B chepe kKoMMyHMKATUBHBIX YHUBEPCATIbHBIX YUEOHBIX AEHCTBUIA yUalTUXCA:

* QAJIEKBAaTHO MCIOJb30BATh KOMMYHHKAaTUBHBIE, NPEXKIE BCETO - pPEYEBBIE,
CpelcTBa JUIsl pEUIeHUS Pa3IMYHbIX KOMMYHUKATUBHBIX 3aJlad, CTPOUTH
MOHOJIOTUYECKOE COOOIICHHE, BIAJAETh IUAJOTUYECKON (POpMON KOMMYHHMKAIIUH,
UCIIONIb3Yysl, B TOM uucie cpeacrBa U umHcTpymeHTbl MKT u nucrtaHIMOHHOTO
OOIIIEHUS;

* IOMYCKaTh BO3MOKHOCTb CYILIECTBOBAHMS Y JIFOACH Pa3IMYHBIX TOYEK 3PEHUs, B
TOM YHCJIE HE COBMIA/IAIONIUX C €r0 COOCTBEHHOM, U OPUEHTUPOBATHCS HA TO3ULIMIO
napTHepa B OOLLEHUH U B3aUMOJICICTBUH;

* YUUTHIBATH Pa3HbIE MHEHUS U CTPEMUTHCS K KOOPJIWHALWU PA3JIUYHBIX [TO3HIINN
B COTPYAHHUYECTBE;

* hopmynrpoBaTh COOCTBEHHOE MHEHHE U TTO3UIIHIO;

* TOTOBApUBATHCA U MPUXOJUTH K OOIIEMY PEIICHUIO B COBMECTHOM JI€ATEIHHOCTH,
B TOM YHCJIE€ B CUTYallMM CTOJIKHOBEHHUS UHTEPECOB;

Obyuarowuiica noayuum 603MOICHOCIb HAYYUMbCAL:

* YUUTHIBATh MU KOOPAMHUPOBATH B COTPYAHUYECTBE OTIUYHBIE OT COOCTBEHHOMU
MO3ULIUU IPYTUX JIOJEH;
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* YUYWTHIBATH pa3HbIE MHEHHS W HMHTEPEChl W OOOCHOBHIBATH COOCTBEHHYIO
MO3ULHIO;

* IOHUMAaTh OTHOCUTEILHOCTh MHEHUH U TIOJIXOJIOB K PEIICHUIO TTPOOIEMBI;

* apPryMEHTUPOBATh CBOK TMO3WUIMIO W KOOPAUMHHUPOBATH €€ C MO3ULHUIMU
MapTHEPOB B COTPYJHUYECTBE MpPHU BBHIPAOOTKE OOIIEro pEIIeHHs B COBMECTHOM
NEATENbHOCTH;

* 33J1aBaTh BOINPOCKI, HEOOXOAUMBIE ISl OpTraHU3allid COOCTBEHHOM JeATEeIbHOCTU
Y COTPYJAHUYECTBA C TAPTHEPOM;

* OCYILIECTBIATH B3aUMHBIM KOHTPOJIb M OKAa3blBaTb B COTPYAHUYECTBE
HEO0OXOIUMYIO B3aUMOIOMOIIIb.

IIpexmerHbIe:

- OPUEHTHUPOBATHCS B ABJICHUSAX U 00BEKTaX OKPYKAIOIIET0 MHUPA, 3HATh FPAHULIBI
UX MPUMEHUMOCTH;

- TOHUMAaTh ompeAeNeHus (U3MUECKUX BEIMYMH W TMOMHHUTH OIPEACTSIONINe
bopmysl;

- TIOHMMaTh KakuM (PU3NYECKUM MPHUHIMIIAM M 3aKOHAM TMOAYMHSIOTCA T€ WIH
WHBbIC OOBEKTHI U SBICHUS TIPUPO/IBL;

- 3HAHWE MOJICTIN TIOMCKa PEIIeHUH 71 3a1a4 1o (PU3HKe;

- 3HaTh TEOPETHUYECKNUE OCHOBBI MATEMATHKH.

- IpUMeYaTh MOJIENU SBJICHUIN U 00BEKTOB OKPYKAIOIIETO MUPA;

- aHaJIM3UPOBATh YCIOBHE 3a/1a4H;

- nepepopMyIMpOBaTh U MOJEIUPOBATh, 3AMEHATh UCXOAHYIO 3a/1a4y JpyToi;

- COCTaBJIATH IUIaH PEIICHUS;

- BBIZIBUTATh U MPOBEPSTH MpeAsiaraeMble JIJIsl pEIIeHHs TUIIOTE3bI;

- BJIaJETh OCHOBHBIMH YMCTBEHHBIMU ONEpAIMSMHU, COCTABISIOUIUMH TOUCK
peleHus 3aaun.

Conep:xanue nporpaMMbl BHEYPOUHOI AeSITEJIbHOCTH
7 kjaacc

BBenenne. Brognoe 3ansarue. llenu u 3anaum kypca. TexHuka 6€30mMacHOCTH.
Poub 3xcniepuMeHTa B )KU3HU YeEJI0BEKA.

Teopus: W3yunth OCHOBBI TeOpuM morpemHocrer. [lorpemHocTn npsMbeIX U
KOCBEHHBIX HM3MEPEHHM, MAKCHUMAaJbHAs IOTPEIIHOCTh KOCBEHHBIX W3MEPEHUM,
y4eT TOTPEIIHOCTe u3MepeHuid mpu moctpoeHun TrpaduxoB. [IpemcraBnenue
pe3yNbTaToOB U3MepeHuil B opMe TabIuIl 1 rpaduKoB.

Ilpakmuxa: OCHOBbI TE€OPUU NOTPEUIHOCTEN MPUMEHSITH MPU BBINOJHEHUU
AKCIEPUMEHTANIbHBIX ~ 3aJlay, MPaKTHYECKUX padoT. (€ HCMOJIb30BAHUEM
o0opynoBanus «Touka pocTa)

Xapaxmepucmuka 0CHOBHbIX 8UO08 OesAMENbHOCIL:
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[IpuBoanTh mpuUMEPHl OOBEKTOB U3Yy4YeHHUS (PU3UKU ((DU3UYECKue SBICHUS,
¢dusnyeckoe Teno, BeulecTBo, ¢uznueckoe mnosie). HabmomaTe M aHamu3upoBaTh
¢busngeckue sBaeHUs (GUKCHPOBATH W3MEHEHUSI CBONCTB OOBEKTOB, CPAaBHHUBATH
uxX 1 00001aTh). [T03HAKOMUTBCS ¢ IKCIIEPUMEHTAIBHBIM METOJIOM HUCCIIEIOBAHUS
npupoasl. COopka mpuOOPOB M KOHCTpYKUMM. Mcnosib3oBaHME HW3MEPHUTENbHBIX
puOOpoB. BeInosiHeHre 1a00paTOPHBIX U MPAKTHYECKUX padoT. J(MarHocTuka u
YCTpaHEHHE HEUCTIPABHOCTEN

mpuOopoB. BricTpanBaHue runoTe3 Ha OCHOBAaHUU UMEIOIITUXCS JaHHBIX.
MexaHuka.

Teopus:  PaBHOMepHOE UM HepaBHOMepHOe  JBWxkeHue. [ 'paduueckoe
npeJicTaBleHre IBIKEeHUs. Perenne rpaduueckux 3ajad, pacyeT MyTH U CPeIHEH
CKOPOCTHM HEpPaBHOMEpPHOro JABWXEHHUs. [loHSATME WHEpUMHM W WHEPTHOCTH.
[lenTpoOexnass cuna. IlpumeHeHne maHHBIX  (U3UYECKUX  TOHATUNA B
KU3ZHEACATEIbHOCTH YesoBeka. Cuia ynpyrocTH, CHiia TPEHHUSL.

Ilpakmuka: VlccmenoBaHue 3aBUCHMOCTU CHJIBI YIIPYTOCTH, BO3HHMKAIOLIEH B
Npy>KUHE, OT cTeneHu aedopmanuu npyxkuHbl. OnpeneneHue Kod3puuueHTta
TpeHus Ha TpubomeTpe. (¢ ucnmoab3oBanuem obopyaoBanns «Touka pocray)
HccnenoBanrie 3aBUCUMOCTH CUIIBI TPEHHS OT CHJIbl HOPMAJIBHOTO JABJICHUSI.
Xapaxmepucmuka 0CHOBHbIX 8UO08 OesAMENbHOCIL:

AHnanu3 Tabnuil, rpadukos, cxeM. [louck oObsiICHEHUST HAOIIOJAEMbIM COOBITHSIM.
Onpenenenue CBOMCTB MPUOOPOB MO uepTeXaM W MOJEIsAIM. AHaIu3
BO3ZHUKAIONMX MpOOJeMHBIX cuTyanuil. HM3o0paxkarh cucreMy KOOpIUHAT,
BBIOMpATH TEJIO OTCYETA M CBSA3BIBATH €r0 C CUCTEMOW KoopauHaT. Vcnonb3oBaTh
CUCTEMY KOOPAMHAT Il U3Y4YCHHUS TPSIMOJMHEWHOTro ABMxkeHus Tena. COopka
npuObOpoB ¥  KOHCTpyKumid. Mcmonp3oBaHWE W3MEPUTENBHBIX  MPUOOPOB.
BrimotHeHre  1a00paTOpHBIX M MPAKTUYECKUX padoT (€ HMCMOoJb30BaHUEM
o0opynoBanus «Touka pocray»). /luarHocTMKa M YCTpaHEHUE HEUCIPABHOCTEH
npubopoB. BricTpanBaHue TrUNOTE3 HA OCHOBAHUM HMEIOIIMXCS JIaHHBIX.
KoncrpyupoBanue 51 MOJICJIMPOBAHUE. Brinonnenue 3aaHuI 1o
YCOBEPILIEHCTBOBAHMIO TpHOOpoB. Pa3paboTka HOBBIX BapUAHTOB OIBITOB.
PazpaboTka 1 mpoBepka METOAUKH SKCIIEPUMEHTabHON paboThl. PaboTa B Masbix
rpynnax. AHaIU3UPYIOT, BEIOMPAIOT U OOOCHOBBIBAIOT CBOE pEIICHHE, JACUCTBUS.
IIpencraBiieHre pe3ynbTaTOB IApHOM, TPYIIIOBOM JEATEIBHOCTH. YYacTHE B
ZIMAaJIore B COOTBETCTBUU C MPABUIIAMH PEUYEBOTO MOBECHHUS.

I' uapocraTuka.

Teopusa: 3akon Apxumena, 3akoH Ilackais, rugpocTaTU4ecKkoe aBIICHHUE,
COOOIIAIOIUECS COCY/Ibl, TUAPABINYECKUE MAIIIUHBI.

Ilpakmuka: 3a0ayu: BBHITAIKWBAIONIAS CHUJIA B PA3IMYHBIX CHCTEMax; MPUOOPHI B
3amadax (COOOMIArOIINECs COCYbl, TUAPABINYECKUE MAITUHBI, pPblYaru, OJIOKH).
DKCepUMEHTAIbHbIE 3aJaHUS:

l)usmepenrie cunbl Apxumenaa, 2)U3MEpEeHUE MOMEHTA CUJIbl, JACHCTBYIOIIETr0 Ha
phIuar, 3)usMepeHue
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paboOThl CHJIBI YNPYTOCTH TPHU TMOABEME Tpy3a C IMOMOIIBIO IMOJBUKHOTO WITU
HENOJABMKHOT0 0J10Ka.(C ucnonb3osaHnem obopyaosaHua «Touka pocta»)
Xapaxmepucmuka 0CHOBHbIX 8UO08 OeSAMENbHOCIL:

Ananu3 tabnun, rpadgukos, cxeMm. [lorck 0ObsicCHEHUs] HAOIIOJAEMBIM COOBITHSIM.
Coopka nmpuOOpoB U KOHCTpYKIMH. Vcronb3oBaHuEe W3MEPUTEIBHBIX MPUOOPOB.
Brinmonnenue 1ab0opaToOpHBIX U MPAKTUUECKUX paboT. /[narHocTuka U ycTpaHeHUE
HEUCIpaBHOCTEW MpuOOpOB. BricTpanBaHue rumnoTe3 Ha OCHOBAaHUU MMEIOIIUXCS
nanHbix. KoHcTpyupoBanue u MmojenupoBanue. PaGora B ManbIx Trpymnmnax.
AHanu3upyroT, BbIOMpAIOT U OOOCHOBBIBAIOT CBOE pelIeHUE, JCUCTBUS.
IIpencraBineHue pe3ynbTaTOB IAPHOW, TPYNIOBOM JAesTenbHOCTH. [loaroroska
COOOIICHW M JOKJIAJ0B. YYacTHEe B JMAJIOTe B COOTBETCTBUU C TPABHIAMH
pEYEBOr0 MOBEACHUS.

Crartuka.

Teopus: bnok. Peruar. PaBHOBecHE TBEpIBIX Tel. Y CIOBUS paBHOBECUA. MOMEHT
cuibl. IlpaBumo wmomenToB. LlenTp Tskectn. HcecienoBanue pasIMYHBIX
MeXaHHueckux cucreM. KomOMHUpOBaHHBIE 3aJadyd, WUCMOJB3Yys YCJIOBUS
pPaBHOBECHSI.

Ilpaxmuxa: VI3rotoBiieHre paboTaOIIeii CUCTEMBI OJIOKOB.

Xapaxmepucmuka 0CHOBHbIX 8UO08 OeAMENbHOCIL:

Ananu3 Tabmnuil, rpadukos, cxeM. [louck oObsICHEHUS HAOIIOJAEMBIM COOBITHSIM.
Onpenenenue CBOWCTB MNPUOOPOB 1O uepTekamM W MOJEIsIM. AHaIu3
BOZHMKAIONIUX TPOONeMHBIX cuTyanuii. HaOmiomate aelcTBUE  MPOCTHIX
MexaHu3MOB. [lo3HaKOMUTBCS ¢ (U3MUECKOW MOJEIbI0 «aOCOMIOTHO TBEPIOE
Teno». Pemate 3aauM Ha NMpUMEHEHUE YCIOBUsI(MpaBUia) PAaBHOBECHS phluara.
[IpumensaTs ycnoBue (MpaBWIO) paBHOBECHs pbryara Jjisi OOBSICHEHUS JCUCTBUS
pa3IMYHBIX HMHCTPYMEHTOB, HCIOJIb3yEMbIX B TeXHUKE U B ObiTy. COOpka
npuOOpOB M KOHCTPYKIMM. Mcronp30oBaHUE H3MEPUTEIBHBIX  IPUOOPOB.
BrinonneHnue 1abopaTopHbIX U MPAKTUYECKUX padoT. Jnarnoctuka u

yCTpaHEHUE HEeHCIpaBHOCTEW mpuOOpoB. BricTpanBaHue TMIIOTE3 HA OCHOBaHUU
UMEIOIIMXCS  JaHHbIX. KOHCTpyupoBaHWe U MojJeIUpOBaHHe. BrimosHeHue
3aJlaHdi 10 YCOBEPIIEHCTBOBAHUIO TpHOOpOB. Pa3zpaboTka HOBBIX BapUAHTOB
onbITOB. Pa3paboTka 1 mpoBepKka METOAUKHU IKCIIEPUMEHTATBLHON paOOTHI.

PaGora B manbIx rpymmax. AHaTU3UPYIOT, BBIOUPAIOT U OOOCHOBBIBAIOT CBOE
pemienue, geuctBus. llpencraBieHue  pe3ysbTaTOB  NApPHOW, TPYIIIOBOU
nestenbHocTU.  [logrotoBka  cooOmieHuid W JokianoB.  OCYIHIECTBISIFOT
CaMOOIIEHKY, B3aMOOILICHKY JIEITEIIbHOCTH. Y YaCTUE B TUAJIOT€ B COOTBETCTBUU C
MpaBUJIaMH PEUYEBOTO TTOBEICHUS.

8 kiace
TenoBble ABJICHNUA.

TennoBoe pacimmpenue teiu. [Ipoiecchl aaBieHus U OTBEPAEBaHU, UCIIAPECHUS U
KOHIeHcauuu. Terronepenada. BiaaXHOCTh BO3/1yXa Ha pa3HbIX KOHTUHEHTAX.
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Hemoncmpayuu: 1. Habmonenue TasHus apaa B Boje. 2. CKOpOCTH UCHApPEHUS
Pa3TUYHBIX XKUAKOCTeH. 3. TernmoBsie qBUTATENH Oy AYIIETO.

JlabopamopHnvie pabomst (¢ ucHoJbL30BaHHEeM o0opynoBaHus «Touka
poctay): 1. VI3MeHeHus AJIMHBI Tela MPU HarpeBaHUM U OXJIaxKJIeHuU. 2. OTIuBKa
napapuHoBoro conjgaruka. 3. HaOmrogenue 3a mnaBiaeHueM jpaa 4. OT dyero
3aBUCUT CKOpPOCTb HUCHapeHus xuakocTu? 5. HalOmroneHue TermIonpoBOIHOCTH
BOJIbI U BO3lyXa.

Xapakxmepucmuka 0CHOBHbIX 8UO08 OeAMENbHOCTIL:

CamocrosTenbHO (GOPMYIUPYIOT MO3HABATEIBHYIO 3aJady. YMEIT C MOMOIIbIO
BOIIPOCOB  JI0OBIBaTh HEJOCTAIOLLY IO uH(pOpMAIIHIO. Hcnonp3oBaHue
U3MEpUTEIbHBIX TPUOOPOB. BrimoaHeHue 1ab0paTOpHBIX U MPAKTUYECKUX PaOOT.
JlnarHocTuka u yCcTpaHeHHE HEUCIPABHOCTEH MpuOOpoB. BricTpanBaHue rumores
Ha OCHOBAHHMH UMEIOIINXCS TaHHBIX. KOHCTpyrnpoBaHUe 1 MOJIETMPOBAHUE.
BrimotHeHHE 3aaHuil 10 yCOBEPIICHCTBOBAaHUIO TpuOOpoB. Pa3zpaboTka HOBBIX
BapMAaHTOB OIBITOB. Pa3paboTka M mpoBepKa METOAMKH SKCIEPUMEHTAIBHOM
pabotel. Pabota B mManbix rpynnax. AHaIU3UPYIOT, BEHIOMPAIOT U 0OOCHOBBIBAIOT
cBOE pemeHue, nenctBus. lIpencraBieHue pe3yiabTaToB NapHOW, TPYNIIOBOMN
NEATEIBHOCTH. YYacTHE B THAJIOTE B COOTBETCTBUU C IPABUIIAMH PEYEBOTO
ITOBEJICHMSI.

dileKTpUYECKHE SIBJICHMS.

Mukpomup. Mogenu aroma, cymectBoBaBmne n0 Hadanma XIX. Hcropus
OTKPBITUSI W JIEUCTBUSA TaJIbBAHWYECKOTO 7dJeMeHTa. Vctopus co3aaHus
anexTpodopHoit MamnHbl. OnbIT BosbTa. D1eKTpUYECKUil TOK B DJIEKTPOIUTAX.

Jlemoncmpayuu: (¢ HcnoJb30BaHueM 00opyaoBanus «Touka pocray)

1. Moaenu atomoB. 2. ["anpBaHMYECKHE dJIEMEHTHI. 3. DIeKTpodopHOit

MaiuHbl. 4. OnbiTel Bonbra v 'anbBanmu.

Jlabopamopnvie pabomer: 1. CozmaHue rajdbBaHMUYECKUX DJIEMEHTOB U3
MOAPYYHBIX CPEICTB. 2. DIEKTPUYECKUN TOK B JKMAKOCTAX CO3JAHUS «30JI0TOTO
KIIFOUMKA .

Xapaxkmepucmuxa OCHOBHBIX BHJIOB JI€ATEIIBHOCTH:

VYrpaBisioT CBOEHM IMO3HABATEIbHOM M Y4e€OHON AESATEILHOCTHIO IOCPEICTBOM
NOCTAHOBKM LIEJIEH, IJIAHUPOBAHUS, KOHTPOJIS,, KOPPEKIMU CBOMX IEHUCTBUN H
OLICHKM YCIEITHOCTH YycBoeHHs. CpaBHUBAIOT C€rmocod UM pe3yibTaT CBOUX
JIEHUCTBUN ¢ 00paslioM - JIMCTOM CONpOBOXAeHUS. OOHApYKUBAIOT OTKIOHEHUSI.
OO0yMBIBAIOT MPUYMHBI OTKJIOHEHHUH. OCYIIECTBISIOT CAMOKOHTPOJb U
B3aMMOKOHTpOJIb. Vcnonb30BaHuE M3MEPUTENbHBIX NpUOOpoB. BrimonHeHue
7a00paTOpHBIX HM  TPAKTUYECKUX  paboT. JlmarHoctmuka ¥ yCTpaHEHHUE
HEUCTpPaBHOCTEW NpubopoB. BricTpanBanue runore3 Ha OCHOBAHWU HUMEIOLIUXCS
naHHbIX. KOHCTpyHpOBaHue u MOAECIMPOBAHUE.

DJIEKTPOMATHUTHBbIE SIBJICHUS.

MaruutHoe moJie B BellectBe. MarHuutHass aHomanus. MarHuTHbele Oypw.
PasnoBunHOCTH ANEKTPOU3MEPUTEIBHBIX npuOOpOB. PasnoBunHOCTH
BJIEKTPOJBUTATEIIEH.
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Lemoncmpayuu (¢ ucmojab30BaHueM oOopynoBanusi «Touka pocray):
1. HarnsagHOCTh MOBEIEHUS BEIIECTB B MArHUTHOM 1oJie. 2. [Ipe3entauuu o
MarHuTHOM ToJ€ 3eMJidi W O MarHutHeix Oypsix. 3. JlemoHcTparus
Pa3HOBUJHOCTEN  AIEKTPOU3BMEPUTENBbHBIX  mpubopoB. 4.  HarmsgHocTs
Pa3HOBUIHOCTEN JICKTPOABUTATEIICH.
Jlabopamopnwvie pabomul: 1. UccnenoBanue pa3indHbIX AJIEKTPOU3IMEPHUTEIbHBIX
puOOpOB.
Xapakxmepucmuka 0CHOBHbIX 8UO08 OeAMENbHOCTIL:
VYropaBasioT cBOed MO3HABAaTEIbHOM M y4eOHOM AESTENbHOCTHIO MOCPEACTBOM
NOCTAHOBKM LIEJIEH, IJIAaHUPOBAHUS, KOHTPOJIS,, KOPPEKIMU CBOMX JEHUCTBUN H
OLICHKM yCIEeNHOCTH YycBoeHus. CpaBHHUBAIOT Crmoco0 MW pe3yibTaT CBOUX
JEHUCTBUN ¢ 00paslioM - JIMCTOM COMpPOBOXACHUS. OOHAPYKUBAIOT OTKIOHEHUSI.
OOMyMBIBAIOT MPUINHBI OTKIOHEHHUH. OCYIIECTBISIOT CAMOKOHTPOJb U
B3aUMOKOHTPOJIb.
Ontuveckue siBJIeHUSA.
HcTounuku cBeTa: TEIUIOBBIE, JIIOMUHECIICHTHBIC, HCKYCCTBEHHBIE. MI3roTOBICHNE
KaMepbl - OOCKypa U HCCIEJOBaHUE H300paKEHUSI C TOMOUIBI0 MOJIENH.
MHorokpaTHoe HW300pa)K€HHE TpeaIMeTa B HECKOJbKHX IUIOCKHUX 3epKaJiax.
N3roroBUTh MEPUCKOI U C €r0 MOMOIILI0 MPOBECTH HaOmtoaeHus. [IpakTuueckoe
MCIIOJIb30BAHUE BOTHYTHIX 3€pKaJl. 3pUTEIbHBIE WILTIO3UH, IOPOXKIAEMbIEC
npesoMIIeHHeM cBeTa. Mupaxu. PazBuTue BOJIOKOHHOW ONTHKU. Vcmosib30BaHME
3aKOHOB CBETa B TEXHUKE.

Jemoncmpayuu(c ucnoab3oBanueM ooopynoBanusi «Touka pocray)
1. Paznuunblie ncTouyHUKH cBeTa. 2. M300paxkeHue mpeaMera B HECKOJIbKUX
IJIOCKUX 3epkanax. 3. M3o0paxenue B BOTHYTHIX 3epkanax. 4. Mcmomb3oBaHmue
BOJIOKOHHOW ONTHUKH. 5. YCTpOHCTBO (QoToanmapaToB, KHHOIPOECKTOPOB,
KaJIEUTOCKOTIOB.
Jlabopamopnvie pabomui: 1. N3roToBieHue KaMepsl - 0OCKypa U HCCIETOBaHUE
M300paKeHUsI € TMOMOIIbI0 Mojenu. 2. IlpakTuueckoe NpUMEHEHUE IUTOCKUX
3epkan. 3. IIpakTmyeckoe HMCHOJIB30BaHHWE BOTHYTHIX 3epkan. 4. M3rorosiieHue
nepucKona u HabJ0IeHUs ¢ TOMOILBIO MOJIEIH.
Xapakxmepucmuka 0CHOBHbIX 8UO08 OeAMENbHOCIL:
VYropaBasioT cBoed MO3HABaTEIbHOM M y4eOHOM AESTENbHOCTHIO MOCPEACTBOM
NOCTAHOBKM LIEJICH, IJIAHUPOBAHUS, KOHTPOJIS,, KOPPEKIMU CBOMX IEHUCTBUN H
OIICHKM YCHEIIHOCTH YCBOCHHS. BBIAECNAIOT ¥ (OpMYIUPYIOT MO3HABATEIbHYIO
1e’db. BBIACNSIOT KOJWYECTBEHHBIE XapaKTEPUCTUKH OOBEKTOB, 3aJlaHHBIC
cinoBaMu. [I[pruHUMAIOT MO3HABATENbHYIO 1IEJIb U COXPAHSIOT €€ MPU BHIITOJTHEHUN
y4ueOHbIX neiicTBuil. OCO3HAIOT CBOM EeUCTBH. MIMEIOT HABBIKM KOHCTPYKTHBHOTO
OOIIEHUS B MAJIBIX TPYyIITIaX.
Yes0BeKk 1 npupoa
ABTOMaTMka B Hamel xu3HH. I[IpuMepbl uUCNONB30BaHUS aBTOMATHYECKHX
YCTpPOMCTB B Hayke, Ha Tpou3BojicTBe U B OwiTy. CpenctBa cBsizu. Paano u
TeJeBUICHUE. AJIbTEPHATUBHBIE HCTOYHUKHU SHEPruu. Bujbsl 3JIeKTpOCTaHIUH.
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HeobxoaumMocTh SKOHOMUU TPUPOJTHBIX PECYPCOB W HCIOJIb30BAHUS, HOBBIX
HKOJIOTUYHBIX ¥ 0€30MacHBIX TexHONOTHi. Hayka u 6e30macHOCTh JTr0/eH.
Hemoncmpayuu: 1. poromaTepuaibl M CIalIbI 10 TEME.

Jlabopamopnvie pabomwi: 1.M3ydyeHne AeUCTBUII CPEACTB CBSI3U, pPAAUO H
TEJICBUICHUSI.

Xapaxmepucmuka 0CHOBHbIX 8UO08 OesAMENbHOCIL:

CamocTtosiTennbHO  (QOpPMYJIUPYIOT TO3HABATEIbHYIO 3ajady. YMewT (win
Pa3BUBAIOT) CIIOCOOHOCTh C TIOMOIIBIO BOMPOCOB JOOBIBATH HEAOCTAIONIYIO
uH)OpMAIIHIO.

9 kJ1acce

Kunemaruka
CnocoObl  ommcaHusl ~ MeXaHW4Yeckoro  aBmkeHus. CucrtemMa  OTcCYeTa.
IIpsmonuueiinoe nBwxeHue. [IpsAMOIMHENHOE PAaBHOMEPHOE JBHKEHHE 10
mIockocTu. llepemenieHne W CKOPOCTh NPU PABHOMEPHOM MPSMOJUHEHHOM
JOBWO)KEHUM MO TIOCKOCTH. OTHOCUTENIBHOCTh ABWKEHUA. CIOXKEHUE IBUKCHUU.
[IpuHuun He3aBUCMMOCTH JBWXKEeHUH. KpuBoimHelHOE IBM>KeHUE. JIBH>KeHUe
Tena, OpOIIEHHOr0 TMOJI YIJIOM K TOPU3OHTY. PaBHOMEpHOE JBUXEHHE I10
OKPYHOCTH. YTJIOBasi CkopocTh. [lepuon u yactora BpaiieHusi. CKOpocTb
U YCKOPEHUE MPYU PAaBHOMEPHOM JIBMKEHHUH 10 OKPY>KHOCTH.

JlabopamopHnvie pabomui(c uUcnoJb30BaHHeM oOopyaoBanus «Touka
pocTay):

N3yuenue aBuKeHUs: CBOOOHO MaIAI0IIETo Tea.
N3ydeHne NBUKEHUS 110 OKPYKHOCTH.
Ilpumepnvle memvl npoeKmMHubIX U UCCTEO08AMENLCKUX PAOOM:
Omnpenenenne CKOPOCTH  PaBHOMEPHOTO  JIBMKEHMS TIPU  HUCIOJb30BAHUU
TpeHaxxepa «0eroBast JOPOXKKa».
Uctopuueckass peKOHCTPYKIHUS OMNBITOB ['anmuiiess Mo OMpeAeieHUI0 YCKOPECHUS
CBOOOIHOIO ITaJIEHUS TEIL.
[TpuHIMIBL paGOTHI MPUOOPOB JIJII U3MEPEHUSI CKOPOCTEH U YCKOPEHUIA.
[IpumeneHue cBOOOAHOTO TIAJICHUS JIJIsI U3MEPEHHUS PEeaKIuy YeIoBeKa.
Pacuer TpaekTopun ABHKEHUS NEPCOHAXKEN paccka3oB P.Pacrn.
Xapaxmepucmuxa 0CHOBHbIX U008 OesmelbHOCmUL. YTCHUE U 00CYXKICHNE TEKCTa
cTaTell MHTEPHET-CalTOB, 00CYKJICHHE JOKIQJI0B M MPE3CHTAIUH, COCTABIICHHE U
perieHue 3aaa4, o0cyxaeHue crnocoooB pemnieHus (moaroroBka k OI'D no dusuke).
JInnamuka
Nuepunanbubie cuctembl orcuera. Cuna. 3akonsl HetoToHa. JIBukeHune Tena moj
JNEUCTBUEM HECKOJIBKMX CHII. JIBM>KEHHWE CHCTEMBI CBSI3aHHBIX Tel. JnHamuka
PaBHOMEPHOTO ABWKECHUS MaTEPUAIBHOM TOYKH MO OKPYKHOCTH. Kitaccel cui.
3aKOH BCEMUPHOIO TATOTEHUS. J[BryKeHUE TTaHeT. VICKyCCTBEHHBIE CITyTHUKM.
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Conneunas cucrema. Mcropus pasButus npeacrtasiennii o Becenennoit. Ctpoenue
1 3BoJIroLns BeenenHnou.

JlabopamopHnvie pabomui(c ucnojib30BaHueM oOopyaoBanusi «Touka
pocTay):

N3mepenne macchl Tena ¢ UCMOJIb30BAHUEM BEKTOPHOIO PA3IOKEHHS CHIIBL.
N3yyeHue KMHEMATUKU U AUHAMUKHA PaBHOYCKOPEHHOTO ABM)XEHHS (Ha MpuMepe
MaluHbel ATByJ1a). M 3yueHne TpeHHUs! CKOJIbKEHHUS.

IIpumepnvle membl NPOEKMHBIX U UCCIE008AMENLCKUX PAOOM.:
Hcropuueckass peKOHCTpyKIUsl onbITOB KyjloHa U AMOHTOHA MO OMNPENEIECHUIO
BEJIMYMHBI CUJIbI TPEHUSI CKOJIbKEHUsA. [IepBble HCKYCCTBEHHBIE CITyTHUKH 3E€MJIH.
Kak ommuaroTcs MexaHMYeCcKHe IIpolecChl Ha 3eMJle OT MEXaHWYECKHUX
nporieccoB B kocmoce? Tena ConHeuHou cucteMbl. OTKPBITUS Ha KOHYHKE Tepa.
Xapaxmepucmuka 0CHOBHBIX 8UO08 0esiMeNbHOCU. YTEHNE U 00CYK/IeHNE TEKCTa
CTaTeil MHTEPHET-CaTOB, 0OCYKICHHE JOKIA0B M MPE3EHTAIUH, COCTABICHHUE U
peleHue 3a7a4, o0CykKJIeHHe croco0oB pemienus (moaroroska k OI'D no ¢usuke).
Nmnyabce. 3aKoH cOXpaHEHUs1 MMITYJIbCA
Nmnynec. M3MeHeHne uMiynabca MarepuanbHOM TOukM. Cucrema Ten. 3akoH
COXpaHEHUsI UMITYJIbCA.
IIpumepHovle membl NPOEKMHBIX U UCCTE008AMENbCKUX pAOOM.:
PeaxtuBHoe nsuxenue B mnpupope. PaccienoBanue [TII ¢ momomipro 3akoHa
COXpaHEHUS UMITYJIbCA.
Xapaxmepucmuka 0CHOBHbIX U008 OeamelbHOCMU: YTE€HUE U 00CYKI€HUE TeKCTa
CTaTeil MHTEPHET-CaTOB, 0OCYKICHHE JOKIA0B M MPE3EHTAIM, COCTABICHHUE U
pernieHue 3aaa4, 00cyxaeHue crnocooos pemieHus (moaroroBka k OI'D no usuke).
Cratuka
PaBHoBecue Tema. MoMeHT cuibl. Y CI0BHSI paBHOBECHS TBepIoro tena. [Ipocrteie
MEXaHU3MBI.

Jlabopamopnvie pabomuvi(c uUcnojb30BaHueM oOopyaoBanusi «Touka
pocTay).

OmnpeneneHue NEHTPOB MACC PA3IMYHBIX TEN (TPHU COC00a).
IIpumepHovle membl NPOEKMHBIX U UCCTE008AMENLCKUX pAOOM.:
[IpumeHeHne TPOCThIX MEXaHU3MOB B CTPOMTENBCTBE: OT 3E€MJISIHKH [0
HebockpeOa. VccnenoBanrue KOHCTPYKIIMU BETOCHUIIEIA.
Xapakxmepucmuka 0CHOBHbIX U008 OeamelbHOCMU: YTEeHHE U 00CYKI€HUE TeKCTa
CTaTeil MHTEPHET-CaTOB, 0OCYKICHHE JOKIA0B M MPE3EHTAIlMH, COCTABICHHUE U
perieHue 3aaa4, o0cyxaeHue crnocooos pemieHus (moaroroska k OI'D no usuke).
Mexannuyeckue KoJie0aHUs U BOJTHBI
Mexannyeckue kosneOanus. [IpeoOpasoBaHue 5SHEPruM NpPU MEXAHUUYECKHX
KoneOaHusXx. MaremMatndeckuiiT U TPYXKUHHBIA  MasaTHUKH. (CBOOOJHBIE,
3aTyXaroUulMe W BbIHYXKJEHHble KosieOaHus. Pe3oHaHc. MexaHMuYecKHe BOJIHBI.
JInvHa U CKOPOCTh BOJIHBL. 3BYK.

Jlabopamophnvie pabomui(c ucnojb30BaHueM oOopyaoBanusi «Touka
pocTtay).
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N3ydenne xonebaHuii HUTSHOTO MasTHHKA.

IlpumepHvie memvl NPOEKMHBIX U UCCTE008AMENbCKUX pAOOM.:

CrpyHHbIE My3bIKalIbHble UHCTpYMEHTHI. KosiebaTenbHble CUCTEMBI B IPUPOJIE U

TEXHUKE.

Xapaxmepucmuka 0CHOBHBIX U006 OesamelbHOCMU: YTEHHE U 00CYK/ICHHE TEKCTa

cTaTell MHTEPHET-CalTOB, 0OCYKJICHHUE JOKJIAJ0B U MPE3CHTAIUM, COCTABICHUE U

pelieHue 3aaa4, 00CcykieHue crnoco0oB pemieHus (moaroroka k OI'D o ¢pusuke).

DJIEKTPOMATHUTHBIE KOJIe0aHUs U BOJIHBI

[Tepemennsiii snekrpuueckuii Tok. KosebarenbHbli KOHTYp. BbIHYXICHHBIE U

cBoOogHBIE DM KoJieOanusa. DM BOJIHBI M UX CBOMCTBA.

IIpumepHovle membl NPOEKMHBIX U UCCIE008AMENbCKUX PAOOM.:

[TpuHIUNIBI paguoOCBsI3u U TeneBuAcHUs. BiusHue DM u3inydyeHUN Ha >KUBBIC

opraHu3Mbl. MI3rotToBieHne yCTaHOBKH JJIsl IEMOHCTPALIMU ONbITOB 1o DOMU.

OnektpomaruutHoe wu3inydenne CBY-meun. HWcrtopuueckass peKOHCTPYKIIMS

ONBITOB AMIIEpa.

Xapaxmepucmuka 0CHOBHBIX U006 OesameNbHOCMU: YTEHHE U 00CYK/IEHHE TEKCTa

cTaTell MHTEPHET-CAalTOB, OOCYKJICHHUE JOKJIQJ0B U MPE3CHTAI[UM, COCTABICHUE U

perieHue 3aaa4, o0cyxkaeHue cnocooos penieHus (noaroroska k OI'D no pusuke).

OnrTuka

Uctounuku cBera. JlelicTBUs cBeTa. 3aKOH MPSIMOJIMHEWHOTO PacipOCTpPaHECHUS

cBeTa. 3aKOH oTpakeHus cBeta. [locTpoeHne n3o0paxeHuit B IIIOCKOM 3epKae.

3aKOH MPETOMIIEHUSI CBETA HA IUIOCKOM T'PaHUIE IBYX OAHOPOIHBIX MPO3PAYHBIX

cpen. llpenomnenune csera B mnpusme. Jlucnepcus cBera. SfIBiIeHHE MOJHOrO

BHYTpeHHero oTpakeHus. JIuuzwl. Tonkue nuu3bl. [locTpoeHue n300pakeHUM,

co37aBaeMbIX TOHKUMH JuH3aMHu. ['1a3 u 3penune. OnTudeckue mpudopsI.
Jlabopamophnvie pabomui(c ucnojb3oBaHueM oOopyaoBanusi «Touka

pocTay):

DKCNEpUMEHTaIbHASI TPOBEPKA 3aKOHA OTPAKEHUS CBETA.

N3mepenne nokasaresns npeaoMiIeHUs BOJIBI.

N3mepenne poxycHOTO paccTOsTHUS COOMPAIOIIEH JIMH3BI.

IIpumepHovle membl NPOEKMHBIX U UCCTE008AMENLCKUX pAOOM.:

Uctopus uccienoBaHusi CBETOBBIX SIBJICHUI.

Hcropuueckas pekoHCTpyKUus Tesneckona ['anues.

N3rorosneHue Kajieua0cKora.

Xapakxmepucmuka 0CHOBHbIX U008 OesamelbHOCMU: YTEeHUE U 00CYKI€HUE TeKCTa

cTaTell MHTEPHET-CalTOB, 00CYKJICHHE JOKIQJI0B M MPE3CHTAIUH, COCTABIICHHE U

perieHue 3aaa4, o0cyxaeHue crnocoooB pemnieHus (moaroroBka k OI'D no dusuke).

DuU3uKa AaTOMA U AaTOMHOI0 A/Ipa

Crpoenne aroma. Ilormomenwe u HcmyckaHue cBera aTtomamu. Onruyeckue

cnektpel. OnbiTel Pezepdopaa. [lnanerapuas moxens atoma. CTpoeHHE aTOMHOTO

anpa. 3apsaoBO€ M MAacCOBOE 4ucaa. flepHble CHIIBL. DHEPTUsl CBSI3W ATOMHBIX

sanep. 3akoH paauoaKkTHUBHOTO pacmaga. Anbda- u Oeta-pacnagsl. [lpaBuia

cMelneHus. fAnepHeie peakuuu. JleneHue U CuUHTE3 sAnep. SlnepHas >HEpreTuka.

10
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Uctounuku »sHeprun ConHua u 3Be3d. PerucTtpamusi sSIepHBIX HU3TyYECHUH.
BnusiHne paguMoakTUBHBIX M3JYYEHHM HA JKHUBBIE OpPraHu3Mmbl. Jlo3umerpus.
DKOJIOrHYECKHUE MPOOJIEMBI SIAEPHON SHEPTETUKH.

IlpumepHvie memvl NPOEKMHBIX U UCCTE008AMENLCKUX pAOOM.:

Hcropus n3ydyenus aroma.

N3mepenne K111 conneunoit 6atapen.

HeBuaumeble u3nydeHus: B CIIEKTPE HarpeThiX Tell.

Xapaxmepucmuka 0CHOBHbIX U008 0esimelbHOCMU: YTEHNE U 00CYKJIEHUE TeKCTa
cTaTeil MHTEPHET-CaliTOB, 00CYKICHHE JOKIA0B U MPE3EHTAllMi, COCTABICHHUE U
penieHue 3aaa4, o0cyxaeHue crnocooos pemieHus (moaroroska k OI'D no usuke).
®opMbl OpraHu3anum 00pa3oBaTeIbHOI0 npoiuecca:

- TpynInoBasd;

- UHAUBUyalbHAas;

- pponTaNTBHHAS.

Benyumue rexHoJsiorum:

Hcnonb3yroTess 3JIEMEHTHI CIEAYIOIMIMX TEXHOJOTMH: MPOEKTHAas, MPOOJIEMHOro
oOyueHus, HWHPOPMAITMOHHO-KOMMYHHUKAIIMOHHAS, KPUTHUYECKOTO MBIIUICHUS,
MpoOJIEMHOr0 1UaIora, UrpoBasl.

OcHOBHBIE MeTO/IbI PA0OTHI HA YPOKeE:

Benymumu meromamu  oOydeHMs] SIBISIIOTCS:  YaCTHYHO-TIOMCKOBOM, METO/I
MaTEMAaTUYECKOI0 MOJICTUPOBAHHUS, AKCHOMATHUYECKUN METO/I.

DopMBbI KOHTPOJIA:

Tak Kak 3TOT Kypc SIBJISIETCS JOMOTHUTEIBHBIM, TO OTMETKA B 0ajyiax HE CTaBUTCSI.
VYyamuiicss y4yuTcsi OIEHUBaTh ce0s U JIPYTUX caM, YTO TO3BOJSET Pa3BUBAThH
YMEHHsI CcaMOaHaliu3a M CIHOCOOCTBYET pAa3BUTHIO CaMOCTOSITEIIBHOCTH, Kak
CBOMCTBY JIMYHOCTH Yy4yamnlerocs. BbIsiBI€HHE NPOMEKYTOUHBIX U KOHEUHBIX
pEe3yJbTAaTOB  Yy4YallUXCA MPOUCXOAUT 4Yepe3 NPAKTHUECKYH JESITEIbHOCTD;
3a4eTHbIE pabOTBHI:

* TeMmMaTMHYecKas MoJ0OpKa 3aJad  Pa3jIM4YHOIO YPOBHS  CIOXKHOCTU C
MPEACTABICHUEM Pa3HBIX METOJOB PEUIEHUS B BUIE TEKCTOBOI'O IOKYMEHTA,
npe3eHTanuu, GIII-aHUMAIUU, BUIEOPOJIHKA WK web - cTpanunbl (caiita)

* BBICTaBKa IIPOEKTOB, ITPE3CHTALU;

* IEMOHCTpAIIMsI SKCIIEPUMEHTA, KaUeCTBEHHON 3a/layl C Ka4eCTBEHHBIM (yCTHBIM
WIK B BUJIE NIPUIIOKEHUS, B TOM YHUCJE, Mpe3eHTaIell) ONMMCaHueM Tpolecca Ha
3aHIATHH, (PeCTUBaIEC SKCIIEPUMEHTOB; (PU3NUECKHUE OJTUMITUAIBI.

11
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Ne Hara Tema ypoka Hcnoab3oBanue rpuMeya
/0 | MPOBEJCHHUS 00opyA0BaHMSA LEHTPA HUE
[linan | ®akr eCTeCTBEHHOHAYYHOM
¥ TEXHOJIOTHYeCKOH
HANPABJIECHHOCTEH
«Touka pocra»
1. Beenenue (14)
BBonnoe 3anstme. llenm wu 3amaum | KommbrotepHoe
1 Kypca. TexHuka 6€30MacHOCTH. o0opy10BaHue
2. PoJib 3kCciepuMeHTa B KU3HU Yesi0BeKa (34)
Cucrema enuHuL, MOHATHE O KomnerorepHoe
2 MPSIMBIX U KOCBEHHBIX U3MEPEHUSIX o0opyaoBaHue
PU3HYECKUMN SKCIIEPUMEHT. ObopynoBanue s
Buapl puzmdeckoro sxkcrnepuMeHTa. JIEMOHCTpAIIH
[TorpemHocTh W3MepeHus. Busl
MOTrPEIIHOCTEN nu3mepenus. Pacuér
3 MOTPEUTHOCTH U3MEPEHUSL.
JlabopaTopHas pabora OOGopynoBanue st
«M3mepenne o6bema TBep0To 1abopaToOpHBIX paboT H
4 TCIa». HpaBI/IJ'Ia Oq)OpMJ'IeHI/IX YUYEHUYECKUX OIIBITOB
J1a00paTOPHOI PabOTHI.
3. Mexanuka (84)
5 PaBHOMEpHOE 1 HEpaBHOMEPHOE O6opynoBanue st
JIBUKCHHUSL. 1abopaToOpHBIX paboT U
6 Fpa(bH‘IGCKO@ MpeacTaBJICHUC YYECHUYECKUX OIIBITOB
ABYIKCHHA. (Ha 0a3e KOMIUIEKTOB
Pemenne rpaq)nquKmv( 3azad, st OID)
7 pacuer ImMyTH U CpeJHEN CKOpoCTH
HEPaBHOMEPHOTO JIBHKCHHSI.
] [ToHsITHE UHEPIIMH U UHEPTHOCTH.
IlenTpoOexHas cua..
9 Cuia ynpyroctu, cuja TpeHUs O6opynoBanue st
Ja00paTOPHBIX PaboT U
JaboparopHas pabora VYCHUYCCKUX  OITBITOB
«MccnenoBanue 3aBUCUMOCTH
CHWJIBI YIIPYTOCTH, BO3HUKAIOLIEH B (na base  KoMMICKTOB
10 IpYXKUHE, OT CTENEHH AepopMalu st OID)
TIPYKUHBD).
JIaGoparopHas pabota
11 «Omnpenenenue kodpdummeHTa
TpEeHUs Ha TpUOOMETpEY.
JlabopaTopHas pabora OGopynoBanue st
«HccnenoBanue 3aBUCUMOCTH n1abopaTopHBIX paboT U
12 CHWJIBI TPEHUS OT CHJIbI YYEHUYECKUX OIMBITOB
HOPMAJIHHOTO JABJICHUSY.
4. I'mapocratuka (124)
13 [InotHoCTB. 3anaua naps I'epona OGopynoBanue 1is
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TOUKA \!pocm

Pemenue 3aay moBeINIEHHON

JIEMOHCTpaLui

14 CJIOKHOCTH Ha pacueT INIOTHOCTH
BEIIECTBA.
15 Pemenne 3aa4 noBBIITIICHHON O6opynoBaHue ajist
CJIIOXKHOCTH JACMOHCTpAlun
16 JlaBieHue KHUAKOCTH U raza. 3aKoH
[Tackans
17 CooOmiarommuecs CoCyIbl.
18 JlaboparopHas pabora O6opynoBanue st
« 3roroBnenne Mmoaenu poHTaHA» mabopaTOpHBIX paboT H
19 JlaGopatopHast paboTa VICHUYECKUX  OIBITOB
«M3roroBnenne Moaenu GoHTaHA» (Ha ©0ase KOMIUICKTOB
3axon [lackans. JlaBienue B s OI'D
KHUJKOCTSAX U ra3ax.
20 lanpaBnuyeckre MalivHBbIL.
Coobmaromuecst CoCyIpl.
21 Britankupatomias cuna. 3akoH O6GopyaoBanue ist
Apxumena. JIEMOHCTpAIIMI
JlabopartopHas pabota O6opynoBanue IS
22 «BpIsicHeHUE yCTOBUS TJIaBaHUS 1abopaTopHBIX paboT U
TEI. VYCHUYECKUX OMBITOB
23 brok 3agau Ha 3akoH [lackans, O6opynoBanue amus
3aKOH ApXHUMena. J€MOHCTpaLui
24 bnok 3amau Ha 3akoH [lackais,
3aKOH Apxumena.
5. Cratuka (104)
25 baok. Peruar. O06opymoBaHue Jis
JIEMOHCTpaLui
26 PaBHoBecue TBepapix Ten. MomeHT
cuibl. ] [paBUII0O MOMEHTOB.
27 Hentp TSOKECTH. UccnenoBanue | O6opynosanue ajis
Pa3IMYHBIX MEXaHHYCCKUX CHCTEM JIEMOHCTpAIHi
78 KoMOuHMpoBaHHBIE 3a1a9H,
WCTIOJIB3YS YCIIOBUSI PABHOBECHSI.
29 KoMOuHMpoBaHHBIE 3a1a49H,
HCIOJIB3YS YCIIOBHS paBHOBECHS
JlabopartopHas pabora O6opynoBanue JIst
«HM3roroBnenue padboTaroliei Ja00paTOPHBIX PaboT U
30 cucteMsl 610k0B». OdopMieHHe VYCHUYECKUX  OIBITOB
paboTHI. (Ha 0a3e KOMIUIEKTOB
PaGora Hax npoekToMm «biiokmy. s OI'D
JlabGopaTopHas pabora
«H 3roroBnenue padboTtaroleit
31 CUCTEMBI OJIOKOBY.
JlabopartopHas pabora O6opynoBaHue st
«M3rotoBnenue paboraromeit 1abopaToOpHBIX paboT U
32 CHCTEMBI OJIOKOBY. YUYEHUYECKUX OIBITOB
Odopmnenue paboOThI. KommnbrotepHoe
33 obopynoBaHue
34 3ammra npoeKToB.
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KanennapHo-remMaTudeckoe njiaHupoBaHue 8 Kiacc

TOUKA \!pocm

No Hara Tema ypoka HUcnonb3oBanue npuMe
/0 | MpOBEJCHHUs 000py/10BaHMSA LIEHTPA | YaHUE
Ilnan | dakr €CTeCTBEHHOHAYYHOM
U TeXHOJIOTHYECKOH
HanpaBJIeHHOCTeM
«Touka pocra»
1. Beenenue (14)
Beognoe 3anmstue. Llenu wm 3amaum | KomneroTepHoe
1 Kypca. TexHuka 0€301acHOCTH. o0opyaoBaHue
2. TenioBble siBjenus (12 u)
PaznoobOpasue TemnoBbIX sBieHMH. | KommnbroTepHoe
2 TernnoBoe paclIMpeHue Tell. 000py10BaHue
JlaGoparopHas pabota Ob6opynoBanue aJs
«/3MeHeHus1 IHBI Tena Ipu 71ab0paTOPHBIX paboT U
3 HarpeBaHUU U OXJIAXKICHUNY. YYEHUYECKUX OMBITOB
Tennonepenaua Habmonenue O6GopynoBanue ist
TETIOTIPOBOIHOCTH BOJIBI U JIeMOHCTpaIui
4 BO3/yXa.
JlabopartopHas pabota O6opynoBanue JIst
«M3mepenne ynenbHOn 1ab0paTOpHBIX paboT U
TETIOEMKOCTH Pa3JInYHbIX VYCHUYECKUX  OIBITOB
5 BEILECTBY. (Ha 0a3e KOMIUICKTOB
[InaBneHue u oTBEpIEBAHUE. st OI'D
JlabopaTopHas pabota «OTIMBKa
6 napauHOBOTO COJITATHKAY
JIaboparopHas paboTa Ob6opynoBanue ais
«HaOnronenue 3a riaBieHneM 1a00paTOpHBIX padoT u
7 TBI2» YYEHUYECKUX OMBITOB
Pemrenue onmMMnnaaHeIX 3a1a4 OOGopynoBanue aJis
8 Ha ypaBHEHHE TEIUIOBOro OajaHca JIeMOHCTpauu
Pemnrenne onmuMmuamHbIX 3a1a4 O6opynoBanue Jist
9 Ha pacuéT TEIUIOBBIX MPOLIECCOB JIeMOHCTpalun
10 JlabopaTopus kpuctaiorpaduu.
Hcnapenne u KOHICHCAITHSL. ObopynoBanue s
11 JIEMOHCTpAINI
CocraB aTMocdepsl, Ob6opynoBanue s
HaOI0/IeHUE Tepexoa JIEMOHCTpALIHit
HEHACHIIIEHHBIX TApOB B
12 HACBIIICHHEIE.
Bnaxxnocte Bo3ayxa Ha pasHbeix | OO0opymoBaHHe IS
13 KOHTHHEHTAX JIEMOHCTpAIUI
3. DaekTpuyeckue sipjenus (84)
Muxpomup. Monenu atoma, Ob6opynoBanue s
14 cymecTtBoBasume 10 Hagaya XI1X JEMOHCTPALAN
15 Hcropust OTKpbITUS U JENUCTBUSA KomnrerorepHoe
raJIbBAHUYECKOT0 3JIEMEHTa
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TOUKA \!pocm

Ucropus co3nanus anekTpogopHOii | 06opyaoBaHHe

16 MaIlMHbI
OnpiTel BonpTa. Dnekrpuueckuii KomnsrorepHoe

17 TOK B AJICKTPOJIMTAX. 00opytoBaHue
Pemenue onuMnuagHbIx 3a1a4 Ha ObopynoBanue s

18 3aKOHBI IOCTOSTHHOTO TOKA JIEMOHCTPALIMI
Habmonenue 3aBucumoctu ObopynoBanue st
COTMPOTHBIIEHUS MPOBOJIHUKA OT JIEMOHCTpAIIHit

19 TEMIIEPATYPBL.
JIaGoparopHas pabota Ob6opynoBanue aJs
«OnpeneneHue CTOUMOCTU 71a00paTOpHBIX paboT U
U3pacXOJ0BAHHOM JIEKTPOIHEPIUM | YUEHUUYECKUX  OIBITOB
10 MOIIIHOCTH MOTPEOUTENS U IO (Ha Oa3ze KOMIUIEKTOB

20 CUETUUKY» s OI'9
Pemenne onuMnuagHbIx 3a1a4 O6opynoBanue ais

21 Ha TEIUIOBOE JEMCTBHE TOKA JEMOHCTpAaLUN

4. DyIeKTPOMArHUTHbBIE siBJIeHus (34)
DNEeKTPOMarHUTHBIE SIBJICHUS. ObopynoBanue s

22 DJIeKTPOU3MEPUTEIbHBIC MPUOOPHI. | IEMOHCTpaIui
MaruautHast anomanusi. Marautaeie | OOopympoBaHue st

23 Oypu JIEMOHCTpALIUI
PaznoBumHoCcTH

24 3JIEKTPOJIBUTATEIICH.

5. OnTuyeckue saBJjeHus (74)
HcTounuky cBeTa: TEIIOBBIE, Ob6opynoBanue s

25 JIFOMUHECLICHTHBIE JEMOHCTpALAN

DKCIepUMEHT HaOII0ICHHUE.
MHoOroKpaTHOe N300paKeHHE
npeaMeTa B HECKOJIBKUX TIOCKUX

26 3epKajax.
N3roToBUTH NEPUCKOI U C €T0 O6opynoBanue st

27 TTOMOIIIbIO TPOBECTH HAOJIOICHUS JIEMOHCTpAII
[IpakTueckoe UCTOIb30BaAHNE O6opynoBaHue st

28 BOTHYTBIX 3€pKaJl JIEMOHCTpAIH
3puTenbHbIE WIIIO3UH, O6opynoBanue ais
MOPO’KIaEMBbIE MTPETOMIIEHUEM JI€MOHCTpALIUN

29 cBeta. Mupaxu.

30 Pa3BuTHe BOTOKOHHOM OITHKHU
Hcnonn3oBaHne 3aKOHOB CBETA B

31 TEXHUKE

6. YesioBek u npupoaa (44)

32 ABTOMAaTHKa B HAIICH KU3HHU . Komnerorepnoe

33 Paauo u TeneBuaeHue o0opyaoBaHue
AnbTepHaTUBHBIE UCTOUYHUKHI

34 sHepruu. Buasl ssiekTpocTanimi
Hayxka ceronns. Hayka u

35 0C30IMaCHOCTh JIIOJICH.

KanennapHO-TeMaaneCRoe IJIAHUPOBAHUE 9 kJacc
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TOUKA \!pocm

Hara Tema ypoka Hcnouab3oBanue [IpUMeE
I/ | IpOBEIEHUs 00opya0oBaHMs LEHTPA | YaHHE
ILnan | dakr €CTeCTBEHHOHAYYHOM
U TEXHOJIOTHYeCKOM
HANPaBJIECHHOCTEH
«Touka pocra»
1. Beegenue (14)
BBonnoe 3ansatue. llenmum u 3amaum | KommbroTepHoe
1 Kypca. TexHnka 6€30MacHOCTH. o0opynoBaHue
2. Kunematuka (7 4)
Crioco06rb! onucanus O6opyoBanue st
2 MEXaHHYECKOTO JBIKEHUS JIEMOHCTPALINI
[IpsiMonuHeitHOe paBHOMEPHOE Ob6opynoBanue 1Jis
JBIKEHHUE 10 TUIOCKOCTH? CMOoTpst JIEMOHCTpAIIHit
3 13 KaKOW TOUKH HaOJII0aTh
OTHOCUTENBHOCTD IBUKEHUSI. O6opynoBanue Jist
4 CioxeHue IBUKESHUMN. JIEMOHCTpAITUH
Jlabopamopusie pabomul: OGopynoBaHue a5
«3yueHne NBMKEHUS CBOOOTHO 1abopaTOpHBIX paboT H
najaroiiero teia», «M3yuenue YYEHUYECKUX OMBITOB
5 JIBUKEHUS TeJia TI0 OKPY>KHOCTH»
Kak u kyna noserena BUIIHEBas O6opynoBanue it
kocrouka? Pacuer TpaekTopun JIEMOHCTpALIHit
JBUKEHUSI T€J U IIePCOHAKEH
6 pacckasoB P.Pacns o MronxayseHne
Hcropudeckast peKOHCTPYKIUS O6opynoBanue Jist
OIBITOB [ anmmies 1mo OIIPCACIICHUIO I[eMOHCTpaLII/Iﬁ
7 YCKOPEHHS &.
Omnpenenenne CKOPOCTH ObopynoBanue st
PaBHOMEPHOTO JIBHYKEHUS TPU JIeMOHCTpALIHit
HCIIOJIb30BaHUU TPEHaXepa
8 «0eroBast TOPOKKay.
3. Innamuxa (84)
Cuna Bomnu, cuja yOSKIeHUS WITH O6opynoBanue amus
9 cuiia - pusnyeckasi BelnuyuHa? JEMOHCTPALAN
Jlabopamopnas paboma: O6opynoBanue JIst
10 «V3MepeHne Macchl Tenay 71a00paTOPHBIX PaboT H
JIBu>keHue Tena 1noj AecTBueM YYEHNYECKUX OIBITOB
11 HECKOJIBKMX CHJI
JIBM>KEHUE CHUCTEMBI CBA3aHHBIX OGopynoBanue ist
12 TE JIEMOHCTpAIII
Jlabopamopnvie pabomwi: | OOOpyHOBaHHE IS
«3yueHne TpeHUs CKOIBKEHHSD) 1abopaToOpHBIX paboT u
13 YUYEHUYECKUX ONBITOB
Jlunamuka paBHOMepHOro aBikeHus | O6opynoBaHue ams
14 110 OKPYKHOCTH JIEMOHCTPALMI
Ucropus pa3sutus npeacrasnenuit | O6opynoBaHue ais
15 o Bcenennoii. ComHeuHas cucreMa. JIEMOHCTPAIINI
16 OTKpBITHS HA KOHYHUKE TIEpa. ObopynoBanue s
IlepBbie NICKYCCTBEHHbBIE CITYTHUKHU JIEMOHCTpALIMI
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TOUKA \!pocm

| 3emumm. |

4. Umnyjbc. 3aK0H cOXpaHeHusl UMITYJIbca (34)

17 Kak BbI IXTY Ha30BeTe... KomnsrorepHoe
18 PeakTuBHOE JABMKEHHUE B IPUPOJIE. o0opyaoBaHue
Paccnenoranne A TII ¢ momoribio Komnerotepnoe
19 3aKOHA COXPaHEHHS UMITYJIbCa obopyaoBaHue
5. Cratuka (24)
Jlabopamopnas paboma: O6opynoBaHue JIst
«OmnpeneneHue EHTPOB Macc 71a00paTOPHBIX PaboT H
20 Pa3IMYHBIX TeJ (TpU croco6a)» YYEHUUECKHUX OIBITOB
[Ipumenenue mpocThix MexaHu3MoB | KommbroTepHoe
B CTPOUTEIILCTBE: OT 3EMJISIHKHU JI0 obopyoBanue
21 HeOocKpeba
6. Mexannueckue Kojae0aHusi M BOJHBI (34)
22 Buas MassTHUKOB ¥ UX KOJIEOAHUI O6opynoBanue amus
23 Uro nepeHocut BosiHa? J€MOHCTpaLUl
KonebaTtenbHble CUCTEMBI B IPHPOJIS
24 W TEXHUKE
7. DJIeKTPOMArHUTHbIE KOJIeOaHUsI M BOJIHBI (24)
DKcrepuMeHTallbHas TPOBEPKa KomnerorepHoe
25 CBOICTB DM BOJIH. obopyoBaHue
Uccnenoanue snexkrpomarautoro | KommberotepHoe
26 nznydenuss CBU-neun o0opyoBaHue
8. OnTuka (44)
. UsroroBnenune moxenu KommbrorepHoe
27 KaJieijocKomna. obopyaoBaHue
DKcnepuMeHTaIbHAas TPOBEpPKa O6opynoBanue st
28 3aKOHA OTPAKCHHSI CBETA. JIEMOHCTpALUN
Jlabopamopuas paboma: OGopynoBaHue s
«3Mepenue nokasaresns 1abopaTOpHBIX paboT u
29 MIPEJIOMJICHHUS] BOJBIY YUYEHUYECKUX ONBITOB
Kaxk otnnuatorcst mokazarenu ObopynoBanue s
30 MPEJOMJIEHHUS [IBETHOTO CTEKJIA JIEMOHCTpAIIHI
9. ®u3uKa aTOMAa U ATOMHOT0 siApa (44)
[Tornomienue u ucmyckaHue cBeTa KomnerorepHoe
31 atoMamu. ONTHYECKUE CIIEKTPHI. 060pyJ0BaHHE
N3mepenue KT COJIHEYHOM
32 Oatapeu KomnbsrorepHoe
Brnusinue pagunoakTUBHBIX 000py0BaHuEe
33 W3JIy4eHHUI Ha )KMBbIE OPTaHU3MBI
CriocoOsI 3amuUTh OT
34 paJMOaKTUBHBIX U3JTYYEHUI
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JIucr KoppeKTMpPOBKHM padoyeil MPOrpaMmsl

Jlata Jlarta Coneprxanue O0ocHOBanue PexBu3utsl ITonnuce
ypoKa | IPOBEACHHS | KOPPEKTUPOBKHU MIPOBEICHUS JOKYMEHTA 3aMeCTUTEIS
o 1o ¢GakTy (Tema ypoxka) KOPPEKTUPOBKHU ( mata u Ne JTUPEKTOpa
IUIAHY MIpUKa3a) no YBP
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