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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 (¢u3MKEe Ha YpPOBHE OCHOBHOTO 00mIero oOpa3oBaHUS
COCTaBJICHA Ha OCHOBE MOJIOKEHUW M TpeOOBaHUW K pe3yJibTaTaM OCBOCHHUS Ha
0a30BOM YpPOBHE€ OCHOBHOHN 00pa30BaTEIbHOW MPOrpaMMbl, MPEJICTABICHHBIX B
dI'OC 00O, a Takxke ¢ yuéToM (enepaibHON paboyel mporpaMmMbl BOCIIUTAHUS U
Konnenmnuu npenogaBanust yueoHoro npeamera « Duznkay.

Copepxanue mnporpaMMmbl 10 (u3MKe HaAmpaBieHO Ha (HOPMHUpPOBaHUE
€CTEeCTBEHHOHAYYHOM TI'PaMOTHOCTH OOYYaIOIMUXCS W OPTaHU3aIMI0 H3YUYCHHS
(U3UKM Ha JESITEIBLHOCTHOM OcHOBe. B mporpamme mo ¢u3uKe yUHUTHIBAIOTCS
BO3MOXKHOCTH yueOHOro mpemMera B peanusamuu TpedboBanuit ®I'OC OO0 k
TUTAHUPYEMBIM JIMYHOCTHBIM M METANlpeIMETHBIM pe3yJbTaTaM 00yUYeHUs, a TAKXKe
MEXIIPEIMETHBIC CBSI3M €CTECTBEHHOHAYYHBIX YUYEOHBIX MPEAMETOB Ha YpPOBHE
OCHOBHOTO 00111eTO 00pa30BaHUsI.

[Iporpamma o (pu3uke ycTaHaBIMBACT paclpe/eeHiue yaeOHOTO MaTepraina
1o rojam oOyueHus (1o Kiaccam), MpeayiaracT MPUMEPHYIO MOCIeI0BATEILHOCTD
U3YUYEHUs] TeM, OCHOBAaHHYIO Ha JIOTHKE Pa3BUTHUS MPEIMETHOTO COACPKAHUS U
y4ETE BO3PACTHBIX OCOOCHHOCTEM 00yJaromuxcs.

[Iporpamma mo ¢usnke paszpaboTaHa ¢ MEIbI0 OKAa3aHUS METOAMYCCKOU
MOMOIIY YYUTENIO B CO3/ITaHUU pabodeil mporpaMMbl IO Y4eOHOMY TIPEIMETY .

dusnka ABIAETCS CUCTEMOOOPA3YIONIUM JIJII €CTECTBEHHOHAYUHBIX YUEOHBIX
MPEIMETOB, MOCKOJbKY (U3MYECKHUE 3aKOHBI JIeXKaT B OCHOBE ITPOILIECCOB U
SBJICHUM, W3y4aeMbIX XWUMHUEH, OHWOJIOTHEH, acTpoHOMUEH u (PuU3nIeCcCKon
reorpagued, BHOCHUT BKJIAaJl B €CTECTBEHHOHAYYHYI0 KapTUHY  MHpa,
npeAocTaBiIsieT HauOosee SCHbIe O0O0pa3llbl MPUMEHEHHS HAay4dHOro MeToja
MO3HAHUS, TO €CTh CIIOC00A MOTYyYEHUS JOCTOBEPHBIX 3HAHUN O MUPE.

OpnnHa W3 THaBHBIX 33724 (DU3UYECKOTO OOpa30BaHUS B CTPYKType 0OIIero
o0pa3oBaHUs COCTOUT B (POPMUPOBAHHM E€CTECTBEHHOHAYYHOW TPaMOTHOCTU H
MHTEpEca K HayKe y 00y4aroluxcsl.

N3yuenne Qusukun Ha 0a30BOM YpOBHE [Mperojiaraet OBJAJCHUE
CIEAYIOIIMMU KOMIIETEHTHOCTSIMU, XapaKTEPU3YIOINIMMU E€CTECTBEHHOHAYUHYIO
IPaMOTHOCTb:

e HAyYHO OOBSCHSTH SIBJICHUS,

e OLICHUBATh U MOHUMATh OCOOCHHOCTH HAYUYHOT'O HCCIICIOBAHUS;

e UHTEPOPETUPOBATh  JAaHHBIE W UCIOJb30BaTh  HAay4YHbIC
J0Ka3aTeIbCTBA JIJISl [TOYUYEHHS BEIBOJOB.

Henn wusyueHuss (Pu3NKK HAa YpPOBHE OCHOBHOIO 0OIIEro oOpa3oBaHUS
onpenenensl B KoHuenuuu mnpenojaBaHusi ydeOHoro mnpeamera «dusuka» B
oOpa3oBarenbHBIX opraHusamusx Poccuiickoit ®eneparnuu, peagu3yOMUx
OCHOBHBIE  00I11€00pa30BaTEIbHBIE TMPOTPAMMBI, YTBEPKIEHHON pelIeHUEM



Komnerun MunuctepcTBa npocsenienus Poccuiickoit @enepanuu (IpoToKoa oT 3
nexadps 2019 r. Ne [1K4BH).
eaun ndyyenus Gusnku:

MpUOOpETeHNE HWHTEpeca W CTPEMIICHHS OOydJaronuxcsi K HayYHOMY
M3YUYCHHIO TMPUPOABI, PAa3BUTHE WX HHTEINICKTYAJIbHBIX M TBOPYECKUX
CIIOCOOHOCTEI];

pa3BUTHE MPEACTABICHUH O HAYYHOM METOJIe TIO3HAHUSA ¥ (DOPMHUPOBAHHE
MCCJIEI0BATEIIHCKOTO OTHOIICHUSI K OKPYKAIOIIUM SBIICHUSIM;
dbopMupoOBaHHE HAYYHOTO MHMPOBO33PEHHS KaK pe3yJibTaTa H3yYCHHS
OCHOB CTPOCHHMS MaTepuu U PyHIaMEHTAIbHBIX 3aKOHOB (DH3UKH;
dbopMHpOBaHUE TIPEACTABICHUA O POIU (U3WKU IS Pa3BUTHSA APYTHX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHH;

pa3BUTHE  TMPEJCTABICHHH O  BO3MOXKHBIX  cdepax  Oymymiei
po(eCCUOHANILHOMN ACATEIBPHOCTH, CBSI3aHHON ¢ (DM3MKOM, IOJTOTOBKA K
JaJIbHEHIIIeMy 0OYYCHHIO B ’TOM HAIPaBJICHUU.

JIOCTH)KEHHE 3TUX IieJied MporpaMMbl 1O (u3WKe Ha YpPOBHE OCHOBHOI'O
oOrrero o0pa3oBaHusi 00ECTIEYMBACTCS PEIICHUEM CIEAYIONINX 3a1a4:

NpuoOpeTeHNe 3HAHUM O JAUCKPETHOM CTPOEHUU  BEIIecTBa, O
MEXaHUYECKUX, TEIUIOBBIX, JJICKTPHYCCKMX, MArHUTHBIX W KBaHTOBBIX
SIBIICHUSIX

MpUOOpETeHNE YMEHUN OMHCHIBATH U OOBSCHATH (DM3UUECKUE SBICHHS C
MCITIOJIb30BAaHUEM TOJIYYCHHBIX 3HAHU;

OCBOCHME METOJOB pELICHUs IPOCTEHIIMX pPaCcy€THBIX 3a7ad C
UCIIOJIb30BaHUEM buznyeckux MoJIeTIeH, TBOPUYECKUX u
MPaKTUKOOPUEHTHUPOBAHHBIX 3a/a4;

pa3BUTHE YMEHUN HAOJIOAATh MPUPOHBIEC SBJICHUS U BBITIOJIHATH OTMBITHI,
nabopaTtopHble  pabOThl M AKCIEPUMEHTAJIbHBIE HCCICIOBAHUS C
MCIIOJIb30BaHUEM U3MEPUTEIHHBIX MPUOOPOB;

OCBOCHHE MPUEMOB PabOThl ¢ MHMOPMAIE (PU3NUECKOTO COACpPIKAHUSA,
BKJIIOYast UHPOPMAIIHMIO O COBPEMEHHBIX JIOCTHKEHUSX (PU3MKH, aHATU3 U
KPUTHYECKOE OlIEHWBaHWE MH(POPMAIIH;

3HAKOMCTBO €O cepaMu poPecCUOHATBLHON AESTEIbHOCTH, CBA3aHHBIMU
C (GU3UKON, W COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JTOCTHKEHUAX (PU3UYECKON HAYKH.

Ha wusyuenue ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOI'O OOIIETO

oOpazoBanus orBoauTtcs 238 yacos: B 7 kiacce — 68 yacoB (2 yaca B HeZIeNI0), B 8
Ki1acce — 68 vacoB (2 4aca B Hezelnto), B 9 kinacce — 102 yaca (3 yaca B Hezeno0).

[Ipennaraemsplii B mporpaMmmMe mo (pU3MKe MepevyeHb JTabopaTOPHBIX padoT U
OITBITOB HOCUT PEKOMEHIATEIIBHBINA XapaKTep, YUUTEIb JIeacT BEIOOP MPOBEICHHMS



1abopaTopHBIX PabOT W OMBITOB C YYETOM HWHIAWBUIYAIBHBIX OCOOCHHOCTEH
oOyJarommxcs, CIUCKa SKCIIEPUMEHTAIBHBIX 3aJaHHi, MpeajaraéMbiX B pamKax
OCHOBHOTO TOCYJapCTBEHHOTO 9K3aMeHa M0 (U3HKE.



COILEPKXAHUE OBYUYEHUA
7 KIIACC

Paznen 1. ®us3uka u €€ poJib B IO3HAHUHU OKPY:KAOIIEro MUPa.

®uszuka — Hayka O npupone. SBieHus npupoabpl. DU3UUYECKUE SBICHUS:
MEXAHUYECKHUE, TEIUIOBBIE, JNEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3ByKOBBIE.

Ouznueckue BenuuuHbl. M3Mmepenue Qusnyeckux BenudyuH. Dusnyeckue
npubopsl. [lorpemuocts n3mMepennii. MexayHapoaHasi cucTemMa €IMHHIL.

Kak d¢usuka u Jpyrue ecTeCTBEHHbIE HAyKH H3y4arOT MPUPOY.
EcrecTBeHHOHAy4HBIM METOJA TMO3HAHUSA: HAONIOJEHUE, IMOCTAHOBKA HAYy4YHOTO
BOIPOCA, BBIIBIDKEHHUE THIOTE3, YKCIIEPUMEHT 10 TIPOBEPKE THUIOTE3, OOBSICHEHHE
HabmonaemMoro aBienus. Onrcanue GU3NYECKUX SBJICHUN C TTIOMOIIBIO MOJIENIEH.

Jemoncmpayuu.

1. MexaHuyeckue, TEIUIOBBIE, JSJIEKTPUYECKHE, MAarHUTHBIE, CBETOBBIC

SIBJICHUSL.
2. duzuyeckue nNpuOOPHI U MpolEeaypa MPSIMbIX U3MEPEHUM aHAJIOTOBBIM U
U (POBBIM TPUOOPOM.
Jlabopamophule padbomot u onvimol.
1. OmnpeneneHue MEHBI JEICHUS KAl N3MEPUTEIHLHOTO MprUdopa.
2. H3mepenue paccTosiHUM.
3. Hzmepenue o0bEéMa KHAKOCTU U TBEPJOTO Tea.
4. OnpeneneHue pa3MepoB MAJIBIX TEI.
5. M3MepeHue Ttemmeparypbl MpH MNOMOIIM KUJIKOCTHOIO TEPMOMETpa U
JNATYMKaA TeMIIEpaTyphbl.

6. lIpoBeneHue uccnenoBaHusl MO MPOBEPKE THUIIOTE3BI: JAIBHOCTH MOJETA
apuKa, MyImeHHOr0 rOpU30HTAILHO, TeM OOJIblle, YeM OOJIbllle BhICOTA
Iy CKa.

Pa3znen 2. IlepBoHayasibHbIe CBeI€HUS 0 CTPOEHUM BelllecTBa.

Ctpoenue BemiecTBa: aTOMbl M MOJIEKYJbl, HX pa3Mepbl. OIMbITHI,
JOKAa3bIBAOIINE TUCKPETHOE CTPOCHHUE BELIECTBA.

JIBrkenre 4actul] BemiectBa. CBs3b CKOPOCTH JIBUDKEHUSI 4YacTHUIl C
TeMriepaTypoil. bpoyHoBckoe aBuxeHue, nuddysus. BzaumonenicTBue uacTuil
BEIIECTBA: MPUTSHKEHUE U OTTATIKUBAHHUE.

ArperatHbie COCTOSIHMS BENIECTBA: CTPOEHUE Ta30B, KUAKOCTEN U TBEPABIX
(kpucramnumyeckux) Teia. B3auMoOcCBsI3b MEXKIy CBOWCTBAMU BEIIECTB B Pa3HbBIX
arperaTHbIX COCTOSIHUSX M UX aTOMHOMOJIEKYJISAPHBIM cTpoeHueM. OcOOEHHOCTH
arperaTHbIX COCTOSIHUM BOJbI.

JHemoncmpayuu.

1. HaGmtonenne 6pOyHOBCKOTO JBUKEHUS.



2. Habmonenune nuddysun.
3. HaGmionenue  siBmeHud,  OOBSACHAIOMIMXCA  MPUTSOHKEHUEM  WIH
OTTAJIKUBAaHUEM YaCTHUII BEIIECTBA.

Jlabopamopnule padbomot u onvimol.

1. OueHka pauameTpa aToMa METOJOM psAOB (C  UCHOJIb30BaHUEM

dboTorpaduwuii).

2. OnbITHI O HAOMIOAEHUIO TEMIOBOTO PACUIMPEHUSI Ta30B.

3. OnbIThI 1O OOHAPYKEHUIO JEUCTBUS CUIT MOJICKYJISIPHOTO TTPUTSIKEHUS.

Pa3nea 3. /IBu:keHue U B3auMo/ielicTBHE TeJl.

MexaHnueckoe JBH>KEHHE. PaBHOMEpHOE M HEpPAaBHOMEPHOE JBUKEHHE.
Cxopoctb. CpenHsisi CKOPOCTh IPU HEPABHOMEPHOM ABWKEHUHU. Pacuér nytu u
BPEMEHU JBUKEHUS.

SBrneHue uHepHUMHU. 3aKOH HUHEpIUU. B3auMojelcTBHE Tesl KaK MNpUYMHA
U3MEHEHUSI CKOPOCTH [IBM)KEHUs Tel. Macca kKak Mepa HWHEpPTHOCTU TeJa.
[InotHocTh BemiecTBa. CBSA3b IMJIOTHOCTU C KOJMYECTBOM MOJIEKYJl B €AMHMIIE
00BbEMa BEIECTBA.

Cuila Kak XapakTepucTuKa B3aumojeicTBus Tei. Cuila ynpyrocTd M 3aKOH
I'yka. M3mMepenune cuiibl C MOMOIIBIO IUHAMOMETpA. SIBJIEHHE TATOTEHUS U CUJa
TskecTd. CHJla TSDKECTH Ha Apyrux raHerax. Bec tena. Hesecomocts. Cnoxkenue
CWJI, HANPABJIEHHBIX IT0 OJHOM mpsiMou. PaBHOnelcTByromas cuin. Cuna TpeHUs.
TpeHune CKONIbXKEHUS U TPEHUE MOKOs. TpeHne B IPUPOAE U TEXHUKE.

Jemoncmpayuu.

Hab6nronenne MexaHnuecKoro IBUKEHUS TeNa.

N3mepenre ckopocTu NPSIMOJIMHEMHOTO ABUKEHUS.

HabGmronenue siBjeHUST HHEPIIUH.

Hab6nronenue n3MeHeHust CKOpOCTH MPU B3aUMOICUCTBUM TEll.

CpaBHEHHE Macc M0 B3aUMOJIEHCTBUIO Tell.

CrnoxeHue cuil, HalTPaBJICHHBIX MO OJTHOM MPSMOM.

JIa6opamopubte pabomul u onvimol.

1. OmnpeneneHue CKOPOCTH PaBHOMEPHOI'O JBHXKEHUS (IIapHKa B KUJKOCTH,
MOJIEJIN AJIEKTPUUECKOTO0 aBTOMOOMIISI M TaK J1ajiee).

2. OmnpeneneHue cpeaHeil CKOPOCTH CKOJBXEHUs OpycKa WM IIapuKa 0
HAKJIOHHOM TIOCKOCTH.

3. OnpexeneHue IIOTHOCTH TBEPAOIO TeEa.
OnbIThl, AEMOHCTPUPYIOIIME 3aBUCUMOCTh pacTshkeHus (negopmanun)
MPY>KUHBI OT MPUI0KEHHON CUIIBI.

5. OnbIThL, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBXKEHUSI OT
BECa TeJIa U XapaKTepa COMPUKACAIOIINXCS TOBEPXHOCTEM.

Paszpnen 4. JlaBineHue TBEPABIX TeJl, dKMIAKOCTEH U ra30B.

R



Hasnenune. CriocoObl yMEHBIICHHS U yBEIMUCHUA AaBieHus. [[aBneHue rasa.
3aBUCUMOCTh JaBJieHUs raza oT 00bEéma, Temmeparypbl. l[lepemaua maBneHwus
TBEPABIMU TEJAMHU, XXUAKOCTIMHU W razamu. 3akoH [lackams. [THeBmaTnueckue
MaIlllMHbl. 3aBUCUMOCTb JABJIECHUSI XUJIKOCTH OT TiyOuHBI. ['MapocTaTuyeckuit
napaaokc. Coobmuraronuecs cocyasl. [ mupaBauieckne MeXaHU3MBbI.

AtMocdepa 3emuin u armocepHoe gamieHue. [IpuuuHbI CylecTBOBaHMS
BO3aAyHON oOonouku 3emiu. OnbiT Toppuuennu. M3mepenue armocdepHOro
JaBJlieHUsl. 3aBUCUMOCTh aTMOC(EPHOTO ABJICHUSI OT BBICOTHI HAJl YPOBHEM MODSI.
[TpubGops! 1151 M3MepeHns aTMOC(HEPHOTO TaBJICHHUS.

JleficTBUE )KMAKOCTU U ra3a Ha MOrpyKEHHOE B HUX Tel0. BriTalkuBaromas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxoriaBaHue.

Hemoncmpayuu.
3aBUCHUMOCTb JIABJIEHUS raza OT TEMIEPATYPHI.

Ilepenaya gaBiaeHUs )KUIKOCTBIO U TA30M.

Coobmraroiuecst CoCy/Ibl.

I'mppaBnuueckunii nmpecc.

[IposiBnenue neicTBUs aTMOC(PEPHOTO JABICHUSI.

3aBUCUMOCTh BBITAJIKUBAIONICH CUJIBI OT 00BEMa MOTPYKEHHON YaCTH
TeJIa ¥ TUIOTHOCTH KUJIKOCTH.

PaBeHCTBO BBITAIKHUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKUIAKOCTH.

8. YCnoBHE IUIaBaHUs TEJ: IJIABAHUE WM IOTPYKEHHUE TENl B 3aBUCUMOCTH
OT COOTHOIIEHUS IJIOTHOCTEMN TeNa U )KUAKOCTH.

Jlabopamopnuie padbomot u onvimut.

1. HccrnenoBaHue 3aBUCMMOCTH Beca Tejla B BOJE OT 00bEMa MOTpyKEHHOMU B
KHUJIKOCTh YaCTH Tea.

2. OmpeneneHue BBITAJKUBAKOIICH  CWIbL, JEHUCTBYIOUIEH Ha  TEJoO,
IIOIPYKEHHOE B JKUIAKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CUIIBI, JENCTBYIOIIEN HA TEIO
B JKMJKOCTH, OT MaccChl Tea.

4. OnpITel, AEMOHCTPUPYIOLIME 3aBUCUMOCTb BBITAJIKHUBAIOIICH CHUJIBI,
JNEUCTBYIOIIIE HA TEIO0 B IKUJIKOCTH, OT O00bEMa TMOTrpYy>KEHHOW B
KUJIKOCTh YaCTH TeJa U OT IUIOTHOCTH KUJAKOCTH.

5. KoHCTpyupoBaHWe apeoMeTpa WM KOHCTPYHPOBAHUE JIOJKU U
onpenesieHne €€ rpy30MoabEMHOCTH.

Pa3zpnes S. PaGoTra u MOIIHOCTb. JDHEpPrusi.

Mexanudeckast pabota. MOLIIHOCTb.

[IpocThie MexaHU3MBI: pblYar, OJOK, HAKJIOHHAas IUIOCKOCTh. [IpaBuio

paBHOBecus pbluara. [IpumeHeHue mpaBuia paBHOBECHS pblyara K OJIOKY.

SANISANE O e



«3onoroe mnpaBuno» wmexaHuku. KIIJI mpocteix wmexanusmoB. IIpocTeie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexannueckass dHeprus. KuHeTtmyeckas W TNOTEHUMAIbHAsT DHEPTHUS.
IIpeBpaienre 0OTHOTO BU/IA MEXaHUYECKOW YHEPTUM B IPYTOW. 3aKOH COXPAHEHUS
SHEPIUU B MEXAHUKE.

Jemoncmpayuu.

1. IIpumepsl IpOCTHIX MEXAHU3MOB.

Jlabopamophule padbomot u onvimol.

1. Omnpenenenue pabOThl CHIIBI TPEHUS MPU PABHOMEPHOM JIBIDKCHHH Teja

10 TOPU3OHTAILHOW MOBEPXHOCTH.
HccnenoBanue yciioBur paBHOBECUS pblyara.

3. N3mepenue KII/] HaK1OHHOM ITOCKOCTH.

N3yueHne 3akoHa COXpAaHEHUSI MEXAHUYECKON SHEPTUH.



IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMUBI 110 ®U3UKE
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHMUSA

W3yuyenue (Qu3MKU HA ypOBHE OCHOBHOIO 0OIIEero oOpa30BaHMs HAIPaBJIEHO Ha
JOCTHKEHHE JIMYHOCTHBIX, METaNpeAMETHbIX U MPEAMETHBIX 00pa30BaTeNbHBIX
pe3yJIbTaTOB.

B pesynbrare m3yueHus (GU3NKKM Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUA Y
oOyuatorierocs OyayT copMHUpPOBaHbBI CJIEIYIONINE TMYHOCTHBIE PE3YJIbTaThl B YACTH:

e 1) maTpHMOTHYECKOr0 BOCIIUTAHUS

e — IMPOSABIIEHUE HHTEpEca K HCTOPUU U COBPEMEHHOMY COCTOSHUIO POCCHUHCKOMN
(bu3HYecKol HayKu;

e — IIEHHOCTHOE OTHOIICHHE K JTOCTUKEHUSIM POCCUMCKUX YUEHBIX-(DU3UKOB;

e 2) rpamIaHCKOro U JyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

e — TOTOBHOCTh K aKTHBHOMY YYacTHIO B OOCYXJCHHH OOIIECTBEHHO 3HAYMMBIX U
TUYECKUX TMPOOJIEM, CBSI3aHHBIX C MPAKTHUYECKUM TPUMEHEHUEM JIOCTHKEHUN
bus3uKy;

e — OCO3HAHHE BaXKHOCTH MOPAIbHO-3TUUYECKUX MPUHITUIIOB B JICITEILHOCTH YUEHOTO;

e 3)3CTeTHY€eCKOr0 BOCIIUTAHHUSA:

e — BOCHPHUATHE OCTETUYCCKUX KA4YeCTB (HU3MYECKON HAyKH: €€ TapMOHUYHOTO
MIOCTPOEHUSI, CTPOTOCTH, TOUYHOCTH, TAKOHUYHOCTH;

¢ 4) HEHHOCTH HAYYHOI0 MO3HAHUS:

e — OCO3HAaHUE IEHHOCTU (HU3NYECKOM HAYKHM KaK MOIIHOTO MWHCTPYMEHTAa IMO3HAHUS
MHpa, OCHOBBI pa3BUTHS TEXHOJIOTHH, BaKHEUILIEH COCTABIISIONUIEH KYJIbTYPHI;

e — Dpa3BUTHE HAay4yHOH JIFOOO3HATENLHOCTH, HWHTEpPeca K HCCIIEI0BATEIbCKON
NeSATEeNbHOCTH,

e 5) popMupoBaHus KyJbTYPbI 310POBbS U IMOLMOHAJIBLHOTO 0JIATONOJIYYHS:

e — OCO3HaHHWE IIEHHOCTH Oe3omacHoro obpaza JKH3HMU B  COBPEMEHHOM
TEXHOJIOTUYECKOM MHPE, BAXKHOCTHU MPABUI O€30MACHOT0 MOBEJACHUSI HAa TPAHCIIOPTE,
Ha JIOpOrax, ¢ AJIEKTPUIECKUM U TEIUIOBBIM 000PY/I0BAaHHUEM B JOMAIIIHUX yCIIOBUSX;

e — c(hOpMUPOBAHHOCTh HaBbIKa peIIeKCUU, NMPU3HAHKE CBOETrO INpaBa Ha OMIMOKY H
TAKOTI'0 K€ MpaBa y JIPyroro 4ejIoBeKa;

e 6) TPyI0BOI0 BOCIIMTAHUA:

e — AKTHUBHOE Yy4YacTHE B PEUIEHUM TMPAKTUYECKUX 3a7ad (B paMKax CEMbHU,
oOpa3zoBaTeIbLHON OpraHu3allii, ropojia, Kpas) TEXHOJIOTHYECKOM M COLMAIbHOM
HAIPaBJICHHOCTH, TPEOYIOMUX B TOM YUCIC ¥ (PU3NUECKUX 3HAHHM;

e — MHTEPEC K MPAKTUYECKOMY U3YUCHHIO TPO(eccHii, CBSI3aHHBIX ¢ (PU3UKOK;

e 7)3K0J0rHYECKOro0 BOCIIUTAHUA:

e — OpHUEHTAIMS Ha MPUMEHEHHE (PU3NUYECKUX 3HAHWU JJIA PEIIeHUs 3a/1ad B 00IacTH
OKpY’Karoliel cpefpl, IUIAaHUPOBaHUS TOCTYNIKOB W OIEHKH HX BO3MOXHBIX
MOCJIEICTBUMN [T OKPYKAIOLIEN CPEBI;

e — OCO3HAHHUE TJIOOATBHOTO XapaKTepa IKOJOTUUECKHUX MPOOJIEM U MyTeH UX PEIICHUS;

e §8) ajanTanum K M3MEHSIOIUMCS YCJIOBUAM COUMATLHON U IPUPOIHOI Cpebl:

e — TOTPEOHOCTh BO B3aMMOJICHCTBUM TIPU BBIMOJIHEHUU HCCIEAOBAHWA M MPOCKTOB
(hU3MYECKON HAMPABICHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSIM JPYTHUX;



e — [TOBBINICHUC YPOBHA CBOEH KOMIETEHTHOCTH qepe3 MPAKTUHICCKYIO ACATCIIBHOCTD,

e — MOTPEOHOCTH B (POPMUPOBAHUHU HOBBIX 3HAHUI, B TOM YHCIIe (POPMYIUPOBAThH UAEH,
MOHSTHSA, TUTIOTE3bI O PUINIECKUX 00BEKTAX U SABICHUSX;

e — OCO3HaHHEC Je(PUIMTOB COOCTBCHHBIX 3HAHWUH W KOMIICTCHTHOCTEH B 00JIaCTH

bu3uky;

e — IUTAHHPOBAHME CBOETO PA3BUTHS B MPUOOPETEHNUN HOBBIX (PU3NUECKHUX 3HAHUM;

e — CTPEMJICHHC QaAHAJIUM3WPOBATh W BLIABIIATL B3aMMOCBA3H IMPHUPOJLI, O6H_ICCTBa )51

O9KOHOMMKH, B TOM HHUCJIC C HCIIOJIb30BAHUCM (1)I/I3I/I‘IGCKI/IX 3HaHI/II‘/II;

e — OII€HKa CBOUX ﬂeﬁCTBHﬁ C y‘{éTOM BJIMSIHUA Ha OKPYIXKAIOIIYIO CPCAy, BOSMOKHBIX

JI00aJIbHBIX MTOCJIEICTBHIA.

METANPEAMETHBIE PE3YJIbTATBI

B pesynbrare ocBoeHus mporpamMmbl 1o (M3MKE Ha yPOBHE OCHOBHOTO OOIIETO
oOpazoBanus y o0yuarorierocsi OyayT chOpMHUpOBaHbI MeTanpeaMeTHbIe pPe3yJbTaThl,
BKJIFOYAFOIIIKE TT03HABATEILHBIC YHUBEPCAIBbHBIC YUCOHBIC ICHCTBHS, KOMMYHUKATHBHBIC
YHUBEpCAIbHBIC yUeOHBIC ICHCTBUS, PETYJIATHBHBIC YHUBEPCAIbHBIC YUeOHBIC IEHCTBHUS.

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA

ba3oBble JJoruyeckue JelcTBUA:

BBISIBIISITH U XapaKTePU30BaTh CYIIIECTBEHHbBIE TPU3HAKH OOBEKTOB (SIBJICHUI);
yCTaHABIMBATh CYIIECTBEHHBIM TMPU3HAK KJIACCH(PUKAIIUU, OCHOBAHUS IJIs
000011IeHHs U CPAaBHEHHS;

BBISIBIISITh 3aKOHOMEPHOCTH M TPOTHBOPEYHUS B paccMaTpuUBaeMbIX (haKTax,
JAHHBIX U HAOJIIOICHUSIX, OTHOCSIIUXCS K (PU3NYECKUM SBJICHUSIM;

BBISIBJISITh IPUYMHHO-CIIC/ICTBCHHBIE CBS3M NPU M3YYCHUH (DU3UUCCKUX SIBICHUM
Y TIPOIIECCOB, JIEJIaTh BBIBOJIBI C CIIOJIB30BAHUEM JE€AYKTUBHBIX U UHIYKTHBHBIX
YMO3aKIIOUCHUN, BEIIBUTATH TUTIOTE3bI O B3aUMOCBSI3SIX (PU3NYECKUX BEITUYHH;
CaMOCTOSATENIbHO BBIOMPATh CHOCO0 pemieHus ydeOHOM (U3MYecKoil 3amayu
(cpaBHEHHE HECKOJIBKMX BapUAHTOB PEIICHUS, BHIOOP HAanOOJee TOIXOSIIETO C
y4€TOM CaMOCTOSTEIBHO BBIICJICHHBIX KPUTEPHEB).

Ba3oBnble uccienoBarejbcKkue 1eHCTBUSA:

UCIIOJIb30BaTh BOIIPOCHI KAK UCCIIEI0BATEICKUM HHCTPYMEHT TO3HAHMS;
MPOBOJIUTh IO CAMOCTOSITEJIbHO COCTABJICHHOMY IUIaHY OIIBIT, HECJIOXHBIN
(bU3UYECKHI SKCIIEPUMEHT, HEOOJIBIIIOE UCCIEI0BAHNE (PU3UUECKOTO SIBJICHUS;
OIICHUBATh HA MPUMEHUMOCTh U JIOCTOBEPHOCTHh MH(MOPMAIINIO, MOJTYUYECHHYIO B
X0JI€ UCCIIEIOBAHUS UJIU DKCIIEPUMEHTA;

CaMOCTOSITeNIbHO (hOpPMYJIUPOBAaTh OOOOIIEHUSI W BBIBOJLI 10 pe3yJibTaTam
POBENEHHOIO HAOIIOAEHUS, OTbITA, UCCIIEIOBAHUS;

IPOTHO3UPOBATh BO3MOXKHOE JAJIbHEHINIEEe pa3BUTHE (PU3NIECKUX MPOIIECCOB, a
TaK)K€ BBIJBUTATh MPENANOJIOKEHUS 00 HMX Pa3BUTHH B HOBBIX YCIOBUAX U

KOHTEKCTaXx.
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Pab6ora ¢ unpopmaumeii:

MPUMEHSThH Pa3IUYHBIC METObI, THCTPYMEHTHI U 3aIIPOCHI TIPH TIOUCKE U 0TOOpE
uHbOpMAIIMM WM JaHHBIX C Y4Y4€TOM MPEJIOKEHHON yueOHOU (u3ndeckoit
3a/1auu;

aHAJIM3UPOBaTh, CHUCTEMATH3UPOBATh M HMHTEPIPETUPOBATH HHPOPMAIUIO
pa3MMYHBIX BUAOB U (DOPM IIPEICTABICHHUS;

CaMOCTOSATENILHO BBIOMPATh ONTUMAIBHYIO (OpMY Tpe/CTaBlIeHrs HH(OpPMAITUN
U WUIIOCTPUPOBATh pelllaeMble 3a7a4d HECIOXKHBIMU CXEMaMH, JUarpaMMaMu,
UHOU rpauKoi U UX KOMOMHALIUSIMHU.

KOMMyHI/IKaTHBHLIe YHUBEPCAJIBHBIC yqeﬁﬂble IleﬁCTBHﬂ:

B XO7Ie 00CYXKIeHUsI Y4eOHOr0 MaTepuaia, pe3yJibTaToB JIa00OpaTOPHBIX padoT U
IPOEKTOB 33/J1aBaTh BOMPOCHI MO CYIIECTBY 00CYK/IaeMOW TEMbI U BBHICKA3bIBATh
U7ie, HalleJIEHHbIE Ha PEIlCHUE 3aJlayd U MOoAJAepkKaHue OJaroxenareibHOCTH
OOIICHMS,

COTIOCTABIIATh CBOM CYXKJCHUSI C CYXICHHUSIMHU JPYTMX YYaCTHUKOB JIMAJIOra,
00OHapyKMBaTh Pa3IMUME U CXOJCTBO MO3UIUH;

BBIpaXXaTh CBOIO TOUKY 3PEHHS B YCTHBIX M MMCbMEHHBIX TEKCTaX;

nyOJUYHO MPEACTAaBIATh PE3YyJbTAaThl BBINOJHEHHOTO (DU3UYECKOrO OIbITa
(9KCIIEpUMEHTa, UCCIIeI0BAHUS, TPOCKTA);

NOHUMAaTh W HCIOJIb30BaTh NPEUMYIIECTBA KOMAHAHOW W WHAUBUIYAJIbHON
paboThI MpU PEIIEHUH KOHKPETHOU (PU3NUECKON TpOoOIeMBbl;

IPUHUMATh LEIN COBMECTHOM AESTENbHOCTH, OPraHU30BbIBATH JEUCTBUS 1O €€
JOCTHMKEHHUIO: PaCHpeleNaTh pPOIM, OOCYXKIaThb MPOLECChl M Pe3yJIbTaThl
COBMECTHO paboThl, 0000111aTh MHEHUSI HECKOJIbKUX JIFOJICH;

BBINIOJIHATG CBOKO 4YacTh palOThl, JOCTUrasi KayeCTBEHHOI'O pe3yJibTara Io
CBOEMY HAIPaBJICHUI0 U KOOPAUHUPYS CBOM JACUCTBUS C JPYTMMHU YJI€HAMU
KOMaH/Ibl;

OIICHMBATh KauyeCTBO CBOEro BKJIaJa B OOIIMIA MNPOAYKT IO KPUTEPHSM,
CaMOCTOATENbHO C(HOPMYIUPOBAHHBIM YUaCTHUKAMU B3aUMOJIEHCTBHSL.

PeryisiTuBHBIC YHUBepCAJbHbIE Y4eOHbIE 1eiiCTBUA

CaMoopraHu3auuﬁ:

BBISIBJISITH TPOOJIEMBbl B JKU3HEHHBIX M YYEOHBIX CHUTyalUsX, TPEOYIOLIUX s
penieHus (pU3NYECKUX 3HaAHU;

OpPUEHTHUPOBATbCA B PA3NMYHBIX  MOAXOJAX  HOPHUHATHS  peuIeHui
(MHIMBHUYaTbHOE, IPUHATUE PEIICHUS B TPYIINE, IPUHATUE PELICHUN TPYIIIOi);
CaMOCTOSITENIFHO COCTABIIATh aJITOPUTM peleHUs] GU3NYECKON 3a/1auyl WU TUIaHa
UCCIIEJIOBAHUS C YUETOM UMEIOLINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTUPOBATh MpeJIaraéMble BapUaHThl PEIICHHUI;

JIeNaTh BBIOOP U OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE.

CaMOKOHTpOJIL, AMOIUOHAJIbHBbIN NHTEJIEKT:

AaBaThb a/ICKBATHYIO OLICHKY CUTyallUU U MpCAJIaraTb IIJIaH eé N3MCHCHMUSI,
11



OOBSACHATH NMPUUYUHBI JOCTUXKEHUS (HEAOCTUKEHHUSA) PE3yJIbTaTOB JAESITEIbHOCTH,
JaBaTh OLIEHKY NPHUOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTHBBI B JEATEIBHOCTh (B TOM 4YHCJIE B XOJ BBIIIOJHEHHUS
(U3NYEeCKOro MCCIIEOBAHUS WM MPOEKTa) Ha OCHOBE HOBBIX OOCTOSATEIBCTB,
U3MEHUBIIMXCS CUTyallul, YCTAaHOBJIEHHBIX OIKUOOK, BOZHUKIIMX TPYIHOCTEH;
OLICHMBATh COOTBETCTBUE PE3YJIbTATA LIEH U YCIOBHUSIM;

CTaBUTh ceOsl Ha MECTO JPYroro 4ejoBeKa B XOJ€ CIOpa WIM JAUCKYCCHUU Ha
Hay4YHYI0 TEMY, IOHUMATh MOTHUBBI, HAMEPEHUS U JIOTUKY JAPYIoro;

IpU3HABATh CBOE MPABO Ha OWIMOKY MpHU pEelIeHHH (U3MYECKUX 3a7ad WIA B
YTBEPKIACHUAX HAa HAYYHBIE TEMBI U TAKOE K€ IIPaBO APYroro.

HPEIMETHBIE PE3YJIBTATDBI

K konmy obOyuenuss B 7 KJjacce MpeAMETHBbIC Pe3yibTaThl HA 0a30BOM ypOBHE
JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIIMXCS YMEHUM:

UCIIOJIb30BaTh MOHATHUS: (PU3NYECKHE W XMMHYECKHUE SIBJICHUS, HAOJIOJEHUE,
SKCIIEPUMEHT, MOJENb, TUIOTE3a, €IWHULBI (U3UYECKUX BEIUYHUH, aTOM,
MOJIEKYJIa, arperaTHble COCTOSTHUS BelllecTBa (TBEPAOE, KUAKOE, Ta3000pa3HoOe),
MEXaHUYEeCKOe JBI)KEHHE (paBHOMEpPHOE, HEPAaBHOMEPHOE, MPSMOJIMHEHHOE),
TpPaeKTOpHUsl, paBHOJAEHCTBYIOWAs cuiia, Aedopmanus (yrnpyras, mjiacTuyecKas),
HEBECOMOCTb, COOOIIAIOIINECS COCY/IbI;
paznuuath sBieHUuA (auddy3us, TEmIoBoe JABMKEHHWE YacTHI[ BEIIECTBa,
PaBHOMEPHOE IBUKECHHUE, HEPaBHOMEPHOE JBH)KCHUE, WHEpLHs,
B3aUMOJICICTBUE TEJI, PABHOBECHUE TBEPIABIX TEI C 3aAKPEIUVIEHHOM OCBIO
BpalllCHMs, Mepefadya JaBJI€HUs TBEPABIMU TelaMH, >KUJIKOCTIMHU U Ta3aMu,
atMoc(epHOe JaBieHue, TUIaBaHUE TeJl, IPEBPAICHUS] MEXaHUUECKONH YHEPIHH)
0 ONHCAaHUIO MX XapPaKTEPHbIX CBOWCTB W HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOUINX JaHHOE (PU3NUYECKOE SBIICHUE;
pacno3HaBaTh MPOSBIECHUE M3YUYEHHBIX (PU3HUYECKUX SIBJICHUU B OKpPYXKaIOLIEM
MHUpE, B TOM 4HuClIe (U3NUYECKHE SBJICHUS B MPHUPOJAEC: MPUMEPHI IBUKEHHS C
Pa3IMYHBIMUA CKOPOCTSIMU B JKMUBOUM M HEXKUBOW MPUPOJE, IEUCTBUE CUIIBI TPEHUS
B MIPUPOJIE U TEXHHUKE, BIUSHUE aTMOCHEPHOrO JABICHUS Ha KMBOW OpPraHU3M,
IUIaBaHUE PbIO, phIYark B TEJE YEJOBEKA, IPH 3TOM MEPEBOJUTH MPAKTUUYECKYIO
3aja4y B y4eOHYI0, BBIJCNIATH CYIIE€CTBEHHBIE CBOMCTBA (MPU3HAKH) (PU3NUECKUX
SIBJICHUM;
ONMKCHIBATh HM3YyYECHHbIE CBOMCTBA Tel U (DU3MYECKUE SBJICHHUSA, HCIONb3YS
¢u3nueckre BENMYMHBI (Macca, OOBEM, IUIOTHOCTH BEIIECTBA, BPEMs, NYTh,
CKOPOCTb, CPEIHSSI CKOPOCTh, CHJIa YIIPYTOCTH, CHJIA TSDKECTH, BEC Teja, CHJa
TpeHusl, JaBiieHHe (TBEPIOrO Tea, KUAKOCTH, raza), BBITAIKHUBAIOIIAS CHJIIA,
MexaHudeckasi paboTa, MOUIHOCTb, IJIEYO CHJIbI, MOMEHT CHJIbI, KOA()PUIIUEHT
MOJIE3HOTO JIEUCTBHSI MEXAHM3MOB, KHHETUYECKAs] M MOTEHUHUAIbHAs YHEPrus),
OpU OINUCAHUU TPABWIBHO TPAKTOBaThb (DU3MUECKUNA CMBICT HCHOIB3YEMBIX
BEJIMYMH, WX OO0O3HAYEHUS M €IUHUIIBI (U3HUYECKUX BEJIWYUH, HAXOJWUTH
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dbopMyIibl, CBSI3BIBAIOIIME JaHHYIO (U3UYECKYI) BEJIMYMHY C JPYyTUMHU
BEJIMYMHAMH, CTPOUTH TpaUKU H3YUCHHBIX 3aBUCHUMOCTEH (PU3NUECKUX
BEJINYUH;

XapaKTepu30BaTh CBOWCTBA Tel, (PM3MUECKHUE SBICHUS M IMPOIIECCHI, UCIONB3YS
nmpaBuUiia CJIOXKEHUSI CUJ (BIOJIb OJHOM mpsiMoit), 3akoH ['yka, 3akon Ilackains,
3aKOH ApxXuMenaa, MpaBWJIO paBHOBecus phiuara (0J0Ka), «30JI0TOE MPABHUIION
MEXaHUKH, 3aKOH COXPAHEHUsS MEXaHWYECKOW »HHEpru, Mpu HSTOM JlaBaTh
CIIOBECHYIO (OPMYJIMPOBKY 3aKOHAa M 3alMChIBaTh €ro MaTeMaTHYEeCKOe
BBIpaKEHUE;

OOBSICHATH (PU3UYECKUE SBJICHUS, MPOILECCHl U CBOWCTBA TEJ, B TOM YKCIIE U B
KOHTEKCTE CHUTyallMil MPaKTUKOOPHUEHTUPOBAHHOIO XapaKTepa: BBISABISThH
NPUYUHHO-CJIC/ICTBEHHbIE CBS3U, CTPOUTh OOBSCHEHHE U3 1—2 JIOTHYECKUX
miaroB ¢ omnopod Ha 1-2 H3yYEeHHBIX CBOWCTBA (PU3WYECKUX SIBJICHUH,
(bU3UYECKHNX 3aKOHA UM 3aKOHOMEPHOCTH;

pemarh pacuéTHble 3a1a4u B 1—2 JEUCTBUS, UCIOJB3YsS 3aKOHBI U (POPMYIIHI,
CBsA3BIBAIONIME (DPU3MYECKHE BEJIMYMHBI: HAa OCHOBE aHAlM3a YCIIOBUSA 3aJa4H
3alUChIBATh KPATKOE YCJIOBUE, MOJCTABIATh (PU3NUECKUE BEIUYUHBI B (DOPMYJIbI
U TMPOBOAUTH PACUE€Thl, HAXOJUTh CHPABOYHBIC JaHHBIE, HEOOXOAUMBIE IS
pemieHuss 3ajav, OICHUBATh PEATUCTUYHOCTh TOJYYEHHON (u3MUecKon
BEJINYUHBI;

pacro3HaBaTh MPOOJIEMbI, KOTOPbIE MOKHO PEIIMTh MPHU MOMOIIU (HU3NUECKUX
METOJIOB, B OMHMCAHUU HCCIEIOBAHUS BBIICIATH MPOBEPSIEMOE MPEINOTI0KEHUE
(rumoresy), pa3nuyaTh U UHTEPIPETUPOBATH MOJTYUYEHHBIA PE3YIbTAT, HAXOIUTh
OIIKUOKH B XOJI€ OMBITA, JIEIaTh BBIBOJIBI 110 €r0 PE3yJIbTaTaM;

MPOBOJIUTH OMBITHl MO HAOIIOACHUIO (PU3MYECKUX SBJICHUN WU (PU3NUECKUX
CBOMCTB Tell: (opMyaupoBaTh MPOBEPSEMbIE NPEAMNOJIOKEHUS, COOUpaTh
YCTAHOBKY U3 TMPEUIOKEHHOr0 O00OpyAOBaHUA, 3alKChIBaTh XOJ ONbITa U
(bopMyIMpOBaTH BHIBOIBI,

BBITIOJTHATh TIPSIMbIE U3MEPEHUSI PAcCTOSHUS, BPEMEHHU, MAacChl Tella, 00bEMa,
CUJIBI M TEMIIEPATYpPhl C UCIOJIB30BAHUEM AaHAJIOTOBBIX U HU(PPOBBIX MPUOOPOB,
3aMHUChIBaTh TOKa3aHUS MPUOOPOB € yYETOM 3aJlaHHOW  aOCOJIOTHOU
MOTPELIHOCTU U3MEPEHUN;

MPOBOJIUTH HCCIETOBAHUE 3aBUCUMOCTH OJHOM (PU3NUECKON BEIWYUHBI OT
JIpPYyrol C UCIHOJb30BAHUEM TMPSAMBIX M3MEPEHUN (3aBUCUMOCTU IyTH
PaBHOMEPHO JIBHXKYILIETOCSI Tela OT BPEMEHM [BWKEHUS Tella, CHUJIbI TPEeHUs
CKOJBKEHHS OT Beca Tela, KadecTBa OOpabOTKM TOBEPXHOCTEH Ten W
HE3aBUCHUMOCTH CWJIbl TPEHHUS OT IUIOIIAJAX CONPUKOCHOBEHUS TEJ, CHJIbI
YOPYrOCTH OT YJIJWHEHUS TPYKHUHBI, BBITAJIKMBAIONICH CUJIBI OT 00bEMa
NOTPYKEHHOM YaCTH Tela W OT IJIOTHOCTH >KUJIKOCTH, €€ HE3aBUCHUMOCTH OT
IUIOTHOCTH TeJa, OT TIIyOUHBI, Ha KOTOPYIO NOTPY>KEHO TEJO, YCIOBUM TJIABAHMUS
TeJ, YCIOBUM paBHOBECHUs phluara M OJIOKOB), y4acCTBOBAaTh B IUIAHUPOBAHUU
y4eOHOT0 UCCIE0BaHUS, COOMPATh YCTAHOBKY M BBITIOJIHATH U3MEPEHUS, CIETYs
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NPEIOKEHHOMY TUTaHy, (PUKCHPOBATh PE3yNbTaThl MOJYyYEHHOW 3aBUCUMOCTHU
¢u3nyecKkux BEIMYMH B BHUJAE NPEUIOKEHHBIX TaOMUI[ U TpaduKOB, AETaTh
BBIBO/JIBI [10 pE3yJIbTaTaM UCCIIEJOBAHMS;

MIPOBOJUTH KOCBEHHbIE M3MEpEHUsT (PU3NUECKUX BEIHUYUH (TUIOTHOCTH BEIIECTBA
KHUIKOCTH U TBEPAOTO TeNa, CHJIa TPEHUS CKOIBKEHHUsS, TaBICHHE BO3AyXa,
BBITAJIKMBAIOIIAs CHJIA, JCMCTBYIONIAs Ha MOTPYKEHHOE B KHUAKOCTH TeJO,
KOO(pGUIIMEHT  MOJIE3HOTO  JAEMCTBHS  MPOCTBIX  MEXaHHW3MOB),  CleAys
NPEAJIOKEHHOW MHCTPYKUMU: TPU  BBIMOJHEHUU HW3MEPEHHM  coOupaTh
AKCIIEPUMEHTAIBHYIO YCTAaHOBKY W BBIUMCIISITh 3HAUEHNUE MCKOMOMW BETHUNHBL
coONI01aTh MpaBUJia TEXHUKHA OE€30MaCHOCTU MpU padoTe ¢ JadopaTOPHBIM
000pyT0BaHUEM;

yKa3bIBaTh MPUHIUIBI JACUCTBUS MPUOOPOB M TEXHUUYECKUX YCTPOMCTB: BECHI,
TEPMOMETpP, JIWHAMOMETP, COOOINAIIIUEecs COCyabl, OapoMeTrp, phblyar,
TOJIBWKHBINA Y HETIOJBMKHBIN OJIOK, HAKJIIOHHAS TNTIOCKOCTD;

XapaKkTepU30BaTh MPUHLHUIIBI ACHCTBUS M3YyUYEHHBIX MPHUOOPOB M TEXHUYECKHUX
YCTPOMCTB C ONMOPOW HA MX OMHCAHUS (B TOM YHCIIE: MOAIMIUITHUKH, YCTPOUCTBO
BOJIONIPOBO/IA, TUAPABINYECKUI TPECC, MaHOMETP, BBICOTOMED, MOPIIHEBON
HACcOC, apeoMeTp), UCIMOJb3Yysl 3HAHUA O CBOWCTBAX (PU3UUYECKUX SBJICHUU U
HE0O0XOoauMbIe (PU3NYECKHE 3aKOHBI U 3aKOHOMEPHOCTH;

OPUBOJUTH TpPUMEPHI (HAXOAUTh HMH(OpPMAIMIO O MpPUMEpPax) MPAKTUYECKOTO
UCTIONB30BaHUS (PU3NYECKUX 3HAHWNA B MOBCEIHEBHOM >KM3HM ISl 0OeCTIeUueHUs
0e30macHOCTH MpU OOpalIeHUH ¢ MPUOOpaMU M TEXHUYECKMMHU YCTPOMCTBaMH,
COXPAaHEHHUS 3/J0pPOBbS M COOJIIONIEHUS HOPM 3KOJOTHYECKOrO TOBEIACHHS B
OKpY>Kalollen cpee;

OCYIIECTBIISITH OTOOP UCTOYHUKOB MH(popManuu B IHTEpHETE B COOTBETCTBUH C
3aJJaHHBIM TTOMCKOBBIM 3aIPOCOM, Ha OCHOBE HMEIOMIMXCSA 3HAHWA M MYTEM
CPaBHEHHUS PA3IUYHBIX UCTOUYHUKOB BBIIEIATh MH(GOPMALIMIO, KOTOPast SBISETCS
IPOTUBOPEUYUBOM UM MOXKET OBITh HEIOCTOBEPHOM;

UCTIONB30BaTh TPU BBHIMOTHCHUH YUYEOHBIX 3aJaHUN HAYYHO-TOMYJISIPHYIO
AUTEpaTypy PU3NYECKOTO COJIEPKaHuUs, CIIPAaBOUYHbIE MaTepUaibl, PECYPChl CETH
WuTepuer, Binaaerh npuéMamMu KOHCIEKTHUPOBAaHHUS TEKCTa, MpeoOpa3oBaHUA
uH(OpMAIMU U3 OJTHOM 3HAKOBOUW CHCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHBIC KPATKHE MICHMEHHBIE U YCTHBIE COOOIICHHUS HAa OCHOBE
2-3 wucTouyHUMKOB uWHGOpManuu (U3HUECKOTO COJAEpKaHUS, B TOM YHCIE
nyOJIUYHO Je7aTh KpaTKUE COOOIIEHUS O pe3yibTaTaX MPOEKTOB WM YUCOHBIX
UCCJIEIOBAaHUM, MPU 3TOM T'PAaMOTHO HCIIOJIb30BAaTh H3YUYECHHBIA TMOHATUWHBIN
anmapart Kypca GU3HUKH, COMPOBOKIATh BHICTYIICHUE MMPE3CHTAIUEH;

OpU  BBIOJIHEHWU YYEOHBIX TPOEKTOB U HCCIENOBAaHUI paclpeaensiTh
00513aHHOCTH B TPYIIIIE€ B COOTBETCTBUU C TIOCTABJICHHBIMU 3aJJauaMH, CIEIUTh 32
BBITIOJIHEHUEM TUJIaHA JEHCTBUM, aJ€KBaTHO OIIEHHWBATh COOCTBEHHBINM BKIJIAJ]l B
JeSITeIbHOCTh TPYIIBI, BHICTPAaWBAaTh KOMMYHHMKATHBHOE B3aMMOJICHCTBHE,
YUUTHIBasi MHCHHE OKPYKAIOIIHX.
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. ﬁ oIlr - cer OH;pO.]'II)HbI pangqecKn 0BPA30BATETbHBIE
porp 0 € padoThI € padoThI pecypebt
Paszpen 1. @usuka u e€ poJib B IO3HAHMHU OKPY’KAIOLIEro MUpa
bu6mmorekxa [JOK
o -
1.1 MUK - Hayka o 2 https://m.edsoo.ru/7f4161
pUpoIe 04
DUBHYCCKHE bu6mmoreka [JOK
1.2 2 1 https://m.edsoo.ru/7f4161
BEIIMYUHBI 94
bu6mmoreka [JOK
1.3 ?CTGCTBGHHOHanHH 2 1 https://m.edsoo.ru/7f4161
W METOJT ITO3HAHUS 04
Wroro no pazgeny 6
Pasnen 2. [lepBoHayaibHbIe CBeICHHS 0 CTPOCHHH BelleCTBA
bu6nmoreka [JOK
2.1 CrtpoeHue BelecTBa 1 https://m.edsoo.ru/7f4161
94
JIBrokenue u bubnmnoreka [JOK
2.2 B3aHUMOJCHCTBHUE 2 1 https://m.edsoo.ru/7f4161
YaCTHI[ BENECTBA 94
bubmnoreka [IOK
2.3 Arperatpie 2 https://m.edsoo.ru/7f4161
COCTOSIHUS BEIIIECTBA 04
Hroro no pasneny 5
Pa3nea 3. /IBu:xeHune u B3auMojieiicTBUe TeJl
bu6mmnoreka [JOK
3.1 Mexanuieckoe 3 https://m.edsoo.ru/7f4161
JIBHKCHHUC 94
bubmnoreka [IOK
4
3.2 HepIi, Macea, 4 1 https://m.edsoo.ru/7f4161
IUIOTHOCTH 04
bu6nuoreka [JOK
33 Cuna. Buggs! cui 14 1 2 https://m.edsoo.ru/7f4161
94
Wroro no pasaeny 21

Pazjen 4. /laBjieHue TBEPABIX TeJl, KUAKOCTEH M ra30B

JlaBiieHue.
[Tepenava naBneHus bubnnorexa [JOK
4.1 TBEPABIMU TEJIAMHU, 3 https://m.edsoo.ru/7f4161
JKUIKOCTSIMH U 94
razamu
bu6mmoreka [JOK
4.2 JlaBieHue KuJIKOCTH 5 https://m.edsoo.ru/7f4161
94
4.3 ATtMochepHoe 6 bu6mmoreka [JOK
JIABJICHUE https://m.edsoo.ru/7f4161
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94
giﬁ;;]:;e FIKOCTH bu6nmoreka [JOK
4.4 . 7 1 3 https://m.edsoo.ru/7f4161
MOTPYX)EHHOE B HUX 94
TEJIO _
Wroro no pazneny 21
Pa3nes 5. PaGoTra 1 MOIIHOCTBH. JHEprus
bu6nuoreka [JOK
5.1 PaGora 1 MOIIHOCTH 3 1 https://m.edsoo.ru/7f4161
94
butmmoreka [JOK
5.2 Hpocrsie 5 1 https://m.edsoo.ru/7f4161
MEXaHU3MBbI 94
bubmuoreka [{OK
5.3 Mexanuteckas 4 1 1 https://m.edsoo.ru/7f4161
IHEPTHUs 94
Wtoro no pazaeny 12
Pe3epBHOe Bpems 3
OBHIEE KOJIMYECTBO
YACOB I1O 68 3 12
ITPOTPAMME

INIOYPOYHOE IINTAHUPOBAHMUE
7 KUIIACC

Ne
n/
n

KoanuyecTBO 4acoB

Tema ypoka
ro

Bce

Kontpoibn
ble paboThbI

IIpakTnuec
KHe padoThl

Jara
H3yYeH
usi

DJIEKTPOHHBIE
uudposbie
o0pa3oBaTe/bHbIE

pecypchl

SIBiennsa

®uznka — HayKa
0 MpUpoze.

MIPUPOJBIL.
duznueckue
SIBJIEHUS

Mexaandeckue,
TEILIOBEIE,
ANEKTPUUECKHUE,
MarHuTHBIE,
CBETOBEIE,
3BYKOBBI€ SIBJICHUSI

duznueckue
BEJIMYUHBI U UX
HU3MEpPEHHE

Ypok-
UCCIIeIOBaHHe
"Usmepenue
TEMIEPATYPbI IPU

16




MIOMOIIH
KHUJIKOCTHOTO
TEPMOMETpPA U
JaTYuKa
TeMneparypbl”

Kak ¢uzuka u
Ipyrue
€CTECTBEHHbIE
HAyKHU U3y4aroT
PUPOLY.
EcrectBeHHOHay4
HBIA METOJ
MO3HAHMUS.
Onucanue
bu3IecKuX
SIBJICHUH C
MOMOIIbIO
MoJieei

but6mmoreka [JOK
https://m.edsoo.ru/ff0
9f72a

VYpok-
HCCIIe0BaHUE
"IIpoBepka
TUMOTE3EI:
JAaIbHOCTH MOJIETA
HIapuka,
MyIIEHHOTO
TOPU30HTAIIBHO,
TeM OoJIbIIIe, YeM
0OJIBIIIE BHICOTA
nycka"

Crpoenue
BEILIECTBA.
OnBITHI,
JTIOKa3bIBAIOIIHE
JTUCKPETHOE
CTPOCHHE
BEIIECTBA

bubmnoreka [HOK
https://m.edsoo.ru/ff0
9fe0a

JIBU>KEeHUE YacTuIl
BellecTBa

bu6mmoreka [IOK

https://m.edsoo.ru/ff0
a013e

Ypok-
HCCIICAOBAHUE
«OTBITE IO
HAO0JII0 IEHUIO
TENI0BOr0
pacIIMpeHUst
ra3oB»

10

ArperaTHble
COCTOSTHUS
BELIECTBA

11

BzaumocBs3b
MEXIY
CBOMCTBaMH
BEIIIECTB B Pa3HBIX

bu6nmoreka [JOK
https://m.edsoo.ru/ff0
a0378

17




arperaTHbIX
COCTOSIHUSIX U BX
aTOMHOMOJIEKYJIAP
HBIM CTPOCHHUEM.
OcobeHHOCTH
arperaTHbIX
COCTOSTHUM BOJBI

12

Mexanuueckoe
JIBIOKCHHE.
PaBHOMEpHOE 1
HEpPaBHOMEPHOE
JOBUKECHUE

but6mmoreka [JOK
https://m.edsoo.ru/ff0
a05¢c6

13

CKOpOCTb.
Enuanner
CKOpPOCTH

bubnuoreka [JOK

https://m.edsoo.ru/ff0
a079c

14

Pacuer nnytu u
BpPEMEHU
JIBUKECHMUSI

bubmnoreka [HOK
https://m.edsoo.ru/ff0
a0aed

15

Wnepuus. 3akoH
WHEPLUH.
Bzanmoneiictue
TE€J KaK MpUYrHa
M3MEHCHHUS
CKOpOCTHU
JIBYDKCHUS TEJ

bubnuoreka [JOK

https://m.edsoo.ru/ff0
a0cl0

16

IInoTHOCTH
BenecTBa. Pacuer
Macchl 1 00beEMa
Tela 1o ero
IUIOTHOCTH

bu6nmoreka [JOK
https://m.edsoo.ru/ff0
a0fee

17

JlabopartopHas
pabota
«Omnpenenenue
IUIOTHOCTH
TBEPAOTO TEIay

18

Pemmenue 3agaqd mo
teme "IImoTHOCTE
BemecTna"

bu6mmorexa [IOK

https://m.edsoo.ru/ff0
al23c

19

Cuita xak
XapaKTEePUCTHKA
B3aUMOJICUCTBU
ten. Cuna
YIPYTrOCTH. 3aKOH
I'yka

20

JlaGopatopHas
pabora «13yuenue
3aBUCUMOCTH
pacTsHKeHHS
(medopmariun)
NPY>KAHBI OT
IIPUIOKEHHOMN
CHUITBD»

18




SBneHue

21 TsaroteHus. Cuna
TSDKECTH
CBsi3b MEXIY
CHUJION TSIKECTH U
Maccoi tena. Bec bubmorexa [JOK
22 ) https://m.edsoo.ru/ff0
Teaa. Pemenne
al778
3a7a4 10 TEME
"Cuma Tsxectn"”
Cuna TsDKeCcTH Ha
JIPYTHX IUIaHEeTax. bub6nmorexa [IOK
23 Ddusnueckue https://m.edsoo.ru/ff0
XapaKTEPUCTUKHA al502
[LUIAHET
Vsmepenue cun bu6mmoreka [JOK
24 JTunamoMeT ) https://m.edsoo.ru/ff0
p al8cc
bu6mmorexa [IOK
Bec Tena.
25 https://m.edsoo.ru/ff0
HesecomocTts
al778
CiokeHue AByX
cui
’ bubamnoreka LIOK
HAIpaBIECHHBIX 1O
26 o HI()) # ISMoi https://m.edsoo.ru/ff0
A I_), ’ ala70
PaBHOzElCTBYIOI]
ast CUII
Pemmenue 3agaqd mo
TEME
27 " .
PaBHOpElCTBYIO
mas cyr"”
Tpenue
CKOJIBXKCHUS U bubmnoreka [HOK
28 TPEHHE MOKOSI. https://m.edsoo.ru/ff0
Tpenue B npupone alb9c
U TEXHHUKE
JlaGopaTopHas
pabora «13yuenue
3aBUCUMOCTH
CHWJIBI TPEHUS bu6nmoreka [IOK
29 CKOJIb)KEHUS OT https://m.edsoo.ru/ff0
CHJIBI JABJICHUS U alcc8
xapakTepa
COTIPUKACAIOIIIUXC
s IOBEPXHOCTEI
Pemrenue 3agau Ha
30 onpeJieTIeHue
PaBHOCHCTBYIOIIL
el CHbI
31 Pemenue 3amay 1o butmmoreka [JOK

TemaM: «Bec
TEIa,
«I'papuueckoe

https://m.edsoo.ru/ff0
alde0

19




n300paxeHue
cum», «Cuiteny,

«PaBHOIEUCTBYIO
mas CUm
KonTtponbsHas
paboTa 1mo Temam:
«MexaHnueckoe
JIBIDKCHUE,
«Macca
32 ’
IUIOTHOCTBY, «Bec
Tea,
«I'padpuueckoe
N300pakeHHE
crny, « CUITIBDy
[aBnenue.
Cnioco0bl bu6mmoreka [IOK
33 YMEHBIIEHUS U https://m.edsoo.ru/ff0
YBEIUYEHUS a20a6
JIaBJICHUS
[laBienue rasa.
3aBHCHUMOCTD bubmuoreka [{OK
34 JIaBJICHUS Ta3a OT https://m.edsoo.ru/ff0
00BEMa, a2376
TEMIEPATYPhI
Ilepenaua
JIaBJICHUS
TBEPABIMU bu6numoreka [IOK
35 TEJIaMHu, https://m.edsoo.ru/ff0
JKUIKOCTSIMH U a25b0
razamu. 3aKoH
ITackass
JlaBneHue B
JKHJIKOCTH U Ta3e, bubmmoreka [{OK
36 BBI3BAaHHOE https://m.edsoo.ru/ff0
JICICTBUEM CHJIBI a2718
TSOKECTH
Pemenwne 3agau o
TeMe «I[aBJIgHI/Ie B Bubmiorexa IJOK
37 JKUIKOCTH 7 T3¢ https://m.edsoo.ru/ff0
’ a2826
3akoH [lackais»
bubmuoreka [JOK
38 S(:)CO&EIMOHMGC’I https://m.edsoo.ru/ff0
yAa 22970
N butmmoreka [JOK
39 EHSSCaBHquCKHH https://m.edsoo.ru/ff0
P 23136
ManoMeTpsbl.
40 HopmHeBoﬁv
JKUIKOCTHBIH
HACcoC
41 ATMocdepa bu6muoteka LIOK

3emun. [lpuannsl

https://m.edsoo.ru/ff0
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CYILLIECTBOBaHUS

BO3AYIIIHOU

000JI0YKH 3eMITH.

3aBUCHMOCTD a2bsa

atMocdepHOro

JIaBJICHUS OT

BBICOTHI HaJJ

YPOBHEM MOPSI

Bec Bo3ayxa. bubmuoteka LIOK
42 ATtmochepHoe https://m.edsoo.ru/ff0

JIaBJICHHUE a2bsa

I;IT:;I:[:E(;?;I}?OFO bubnnoreka [IOK
43 https://m.edsoo.ru/ff0

naBieHus. OmBIT

a2da8

Toppuuesnu

3aBUCUMOCTh

aTMoc(epHOro bubnnoreka [JOK
44 JaBIICHUS OT https://m.edsoo.ru/ff0

BBLICOTHI HaJ[ a2fc4

YPOBHEM MOpsI

bapomerp-

Z}”I[?\EI)(())(I:/I(gépHoe bubimoreka IIOK
45 ABJCHHE Ha https://m.edsoo.ru/ff0

a2fc4

Pa3IUYHBIX

BBICOTAX

Pemrenue 3amau mo

Teme "
46 AtmochepHoe

JaBjaeHue"

[eiicTBue

JKUJIKOCTH U Ta3a bubmuorexa [{OK
47 Ha NOTPY’KEHHOE B https://m.edsoo.ru/ff0

HUX TEJO. a3276

ApxumenoBa cuia

JlaboparopHas

pabota

«Onpenenenue

BBITAJIKMBAIOILICH bu6nmoreka [JOK
48 CUIIHI, https://m.edsoo.ru/ff0

JIEUCTBYIOLLIEH Ha a33fc

TeJo,

MOTPYKEHHOE B

JKHUJIKOCThY
49 JlaGopaTopHas bubmuorexa [[OK

paboTa 1o Teme https://m.edsoo.ru/ff0

«HccnenoBanue a3514

3aBUCHMOCTH Beca
TeNa B BOJAE OT
00BEMa
MOTPY>KEHHOU B
KUAKOCTh HaCTUu

21




TCIIA»

50

[InaBanue Ten

bubnnoreka [IOK

https://m.edsoo.ru/ff0
a3a9%6

51

JlaGopaTopHas
paborta
"KonctpyupoBanu
€ apeomeTpa Win
KOHCTPYHPOBaHUE
JIOJIKU U
orpeJieNieHue eé
Irpy30I0ABbEMHOCT

n

u

52

Penrenue 3anmayu mo
TEMAaM:
«ITnaBanue cyaosB.
BosznyxomiaBanue
», «JlaBnenue
TBEP/IbIX TE,
JKUIKOCTEN U
ra3oB»

bu6mmorexa [IOK

https://m.edsoo.ru/ff0
a3654

53

KoHTtponbHas
pabota mo Teme
«JlaBnenue
TBEPABIX TEI,
JKUAKOCTEN U
ra3zoB»

54

Mexannueckas
paborta

bu6mmoreka [JOK
https://m.edsoo.ru/ff0
a3f82

55

MontHocTb.
Enuanner
MOIITHOCTH

bu6nuoreka [JOK

https://m.edsoo.ru/ff0
a3f82

56

Ypok-
HCCJICIOBAaHNIE
"Pacuér
MOIITHOCTH,
pa3BUBaeMOM IIpU
noabEmMe 1o
snecruuie"

57

IIpoctsie
MEXaHHU3MBI.
Ppruar.
PasHoBecue cun
Ha pblyare

58

Peryaru B
TEXHUKE, OBITY U
pupo/Ie.
JlaGopaTopHas
pabora
«HccnenoBanue
YCIIOBUI

0.5

bu6mmorexa [{OK
https://m.edsoo.ru/ff0
a478e
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paBHOBeCHs
pblyaray

59

Penrenue 3amayu mo
TeMe «Y CIIOBUS
paBHOBECHUS
phIuaray

bu6mmorexa [IOK

https://m.edsoo.ru/ff0
a48a6

60

Koaddumment
MI0JIE3HOTO
JEHUCTBHUSA
MEXaHHU3Ma.
JlaboparopHas
pabota
«3mepenne KIIJI
HAaKJIOHHOU
IJIOCKOCTH

0.5

61

Pemenne 3amau no
teme "Pabora,
MorntHocTh, KIT/"

bubmnoreka [HOK
https://m.edsoo.ru/ff0
adc48

62

Mexannueckas
SHEPrusl.
Kunernueckas u
MOTEeHIIMAILHAS
SHEPIusi

butmmoreka [JOK
https://m.edsoo.ru/ff0
a4252

63

3aKOH COXpaHEHHUS
MEXaHUYECKOUI
SHEPTrUu

bu6mmorexa [IOK
https://m.edsoo.ru/ff0
a4360

64

VYpok-
AKCIIEPUMEHT I10
TEME
"JKcriepuMeHTalb
HOE ONpeAesIeHue
W3MCHCHHS
KHHETUYECKON 1
MOTEeHIIMAILHOM
SHEPTUHU NIPH
CKaTLIBAaHHMH Tella
110 HAaKJIOHHOH
IUIOCKOCTH"

65

KoHntponbHas
pabora o Teme
«Pabota u
MOIIHOCTb.
OHeprus»

66

PezepBHbIii ypok.
PaGoTa ¢
TEKCTaMH 110 TEME
"MexaHn4eckoe
nBHKeHHue"

bubmnoreka [HOK
https://m.edsoo.ru/ff0
adeeb

67

PesepBHblii ypok.
PaGoTa c
TEKCTaMH 10 TeME
" JlaBiieHmne

bub6nuoreka [JOK

https://m.edsoo.ru/ff0
adffe
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TBEPABIX TEII,
JKAOKOCTEN U
rasos"

PesepBHBIi ypOK.
Pabora c
TEKCTaMU 10 TeME
"Pabora.
MoHOCTS.
Oneprus"

68

OBLLEE
KOJIMYECTBO
YACOB I10
ITIPOTPAMME

68 3 12

YYEBHO-METO/IUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHUAJIBI JUISI VYYUEHUKA

®dusuka: 7-i kiacc: 6a30Bblil ypoBeHb: yueOHUK, 7 kiacc/ [epsimkun .M.,
NBanoB A.U., AkimonepHoe obmiectBo «M3marenscTBo «lIpocBemienner
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