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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 ¢(u3uke Ha ypOBHE OCHOBHOIO o00IIero oOpa3oBaHUs
COCTaBJICHa Ha OCHOBE MOJOXXEHUM M TpeOOBaHMUU K pe3ysibTaTaM OCBOCHUS Ha
0a30BOM ypOBHE OCHOBHON 00pa3oBaTE€NbHON MPOrpaMMbl, MPEICTABICHHBIX B
®I'OC 00O, a Takxe ¢ yaérom (henepaibHON paboyeit mporpaMMbl BOCIIUTAHUS U
Konuenuuu npenonaBanus yuedHoro npeamera «duszukay.

CopepxaHue mnporpaMmbl 1o (u3MKe HampaBieHO Ha (HOpPMHUPOBAHME
€CTECTBEHHOHAYYHOW TPaMOTHOCTH OOYYaIOIIMXCSl U OPraHU3alMI0 HM3y4YeHHs
Gu3MKN Ha NEATENbHOCTHOM OcCHOBe. B mporpamme mo (u3MKe y4YUTBHIBAIOTCS
BO3MOXKHOCTH y4eOHOro mpeamera B peanuzauuu TpedoBanuiit ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METANpPEAMETHBIM pe3yJabTaTaM 00yUEHHUs, a TaKKe
MEXIPEIMETHBIE CBSI3M €CTECTBEHHOHAYYHBIX YYE€OHBIX MPEIMETOB Ha YPOBHE
OCHOBHOT0 00111ero 00pa3oBaHMsL.

[Iporpamma no ¢u3uke ycTaHaBIMBAET paclpeaenieHrne yueOHOro Marepuana
1o rogaMm o0yuyeHus (Io Kjiaccam), MpeayiaraeT NPUMEPHYIO MOCIeI0BATEIbHOCTh
U3YyYEHHUs TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS TNPEIAMETHOTO COJEP)KaHUSA U
y4€Te BO3PACTHBIX OCOOEHHOCTEN 00yUYaronuxcs.

[Iporpamma mo ¢u3uke pa3zpaboTaHa € LEIbIO OKa3aHUS METOJIUYECKOU
MOMOIIY YYUTEIO B CO3/JaHUU pabodeil mporpaMMbl IO Y4eOHOMY TMPEIMETY.

dusuka SBISAETCS CUCTEMOOOPA3YIOIIUM JIJIsl €CTECTBEHHOHAYUYHBIX Y4eOHBIX
OPEIMETOB, IOCKOJIbKY (DU3NYECKHE 3aKOHBI JIEKaT B OCHOBE MPOLECCOB H
SBJICHUN, HW3yYaeMbIX XHUMHEH, Ouojorued, actpoHoMuerd u (UIUIECKOU
reorpaguedi, BHOCHUT BKJIAaJ B  €CTECTBEHHOHAyYHYIO KapTUHY  MHpAa,
OpenocTaBisieT Haubojee sICHbIe O0pa3lbl NPUMEHEHUS HAaydyHOro MeToja
NO3HAHUs, TO €CTh CIIOCO0a MOIYYEHHS JOCTOBEPHBIX 3HAHUI O MUPE.

OnHa w3 TIaBHBIX 3a7a4 (PU3MUECKOTrO OOpa3oBaHUS B CTPYKType OOIIEro
o0pa30oBaHUs COCTOUT B (POPMUPOBAHUHU €CTECTBEHHOHAYYHOM TPaMOTHOCTU H
MHTEpeca K HayKe y 00 y4aromuxcs.

N3yyenne @usukun Ha 0a30BOM ypOBHE MpPEANOJAraeT OBJIaJCHUE
CIEIYIOUUMU KOMIETEHTHOCTSIMH, XapaKTEPU3YIOIIUMHU €CTECTBEHHOHAYYHYIO
IPaMOTHOCTbD:

e HAY4YHO OOBSICHSITH SIBJICHUS;

e OLICHUBATH U MOHUMATh OCOOEHHOCTH HAYYHOT'O HCCIIEIOBAHUS;

e HHTEPIPETHPOBATH  JIaHHBIE U MCIOJB30BaTh  HAY4YHbIE
JIOKA3aTeIbCTBA JIJISl IOTYUYE€HUS BHIBOJIOB.

e wusyuenus GU3NKKM Ha YpOBHE OCHOBHOTO 00ImIero oOpa3oBaHHUs
onpenenensl B Konuenmuu mnpenonaBaHusi ydeOHoro mnpeamera «Dusukay B
oOpa3oBaTeibHBIX opraHuzamusx Poccuiickoit ®enepanuu, peamu3yrolux



OCHOBHBIE  00I11€00pa30BaTEIbHbBIE MPOrPAMMBI, YTBEPKIEHHON pEIICHHUEM
Konnernn MunucrepcrBa npocenienus Poccuiickoit denepanuu (mpoTokoa ot 3
nexadps 2019 r. Ne [1K4BH).

eaun nzyyenus GU3NKH:

npuoOpeTeHre HHTEepeca M CTPEeMJICHHS OOy4YaloUMXCsi K HaydYHOMY
U3YYCHUIO TPUPOABI, PA3BUTHE WX HMHTEICKTYAJIbHBIX M TBOPYECKHUX
CIIOCOOHOCTEIA;

pa3BUTHUE MPEICTABICHUI 0 HAYYHOM METOJI€ MO3HaHUs U (HOPMUPOBAHHE
MCCIIEJIOBATEIBCKOTO OTHOIIEHUS K OKPY)KAIOIINM SIBIICHUSM;
dbopMuUpOBaHHE HAy4YHOTO MHUPOBO33PEHUS KaK pe3yabTaTa H3ydeHUs
OCHOB CTPOCHHS MaTepuH U QyHJaMEHTAIbHBIX 3aKOHOB (PU3UKH;
dbopMupoBaHre TPEACTABICHUNA O poiu (U3UKHU IS Pa3BUTHS JIPYTHX
€CTECTBEHHBIX HayK, TEXHUKHU M TEXHOJIOT Ui,

pa3BUTHE  MpPEACTaBICHU O  BO3MOXHBIX  cdepax  Oyamyuieil
npodecCHOHATBHON AEATEIbHOCTH, CBA3aHHOW ¢ (PM3UKOH, MOATOTOBKA K
JaybHENIIeMy 00yUEHHUIO B ’TOM HalpaBJICHUU.

JlocTmkeHnne STUX Ieiedl mporpamMmbl 10 (U3WKE HAa YPOBHE OCHOBHOTO
o01ero ooOpazoBaHusi 00ECIEYNBACTCS PEIICHUEM CIIEAYIONIUX 3a]a4.:

npuoOpeTeHre 3HaHWMM O JAUCKPETHOM CTPOCHHUM  BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUUYECKUX, MATHUTHBIX WU KBAHTOBBIX
SIBIICHUSX

NPUOOPETCHUE YMEHUI OINMMCHIBATh U OOBSACHATH (DU3UYCCKHUE SIBICHUS C
WCIIOJIb30BAaHUEM TTOJTYYCHHBIX 3HAHUM;

OCBOCHHE METOJIOB pEIICHUS TPOCTEUINMX pPacUYETHBIX 3amad ¢
UCTIOJIb30BaHUEM bu3nIecKuX MOJIETIeH, TBOPYECKHUX u
PaKTHKOOPHEHTUPOBAHHBIX 3a]1a4;

pa3BUTHE YMEHUN HAOI01aTh MPUPOHBIC SIBJICHUS U BBITIOIHATH OMBITHI,
nabopaTtopHbie pabOTBl M JKCIEPUMEHTAIbHBIE HCCIEIOBaHUS C
UCIIOJIb30BAaHUEM U3MEPUTEIBHBIX TPHOOPOB;

ocBOoeHHE MPUEMOB paboThl ¢ MHPOpMaIe (HU3MIecKoro coaepKaHus,
BKJIIOYAsi HTHPOPMAIIUIO O COBPEMEHHBIX JTOCTHKEHUSAX (PU3UKHU, aHAIIU3 U
KPUTUIECKOE OIICHUBaHUE NH(POPMAIIHH;

3HAKOMCTBO €O cepamu npodeccroHaTbHON AEeSATENbHOCTH, CBI3aHHBIMU
C (Qu3uKOH, W COBPEMECHHBIMH TEXHOJOTHSMH, OCHOBAaHHBIMH Ha
JTOCTIDKEHUAX (HU3UIECKON HAYKH.

[To yueOnomy miany Ha 2023-2024 y4deOHbIN roj Ha M3y4yeHUE MpeaMeTa
buznka

OoTBOAUTCS 68 4YacoB W3 pacyera 2 yaca B HEJIEIIO.

B coorBercTBUM ¢ KaJeHAApHBIM Y4EOHBIM T'pa(pUKOM, BBIXOJHBIMH U
npa3aauaHbiMy JHsIMA 09.05.2022r. pabouas mporpamma o gusuke B 7 Kjiacce Ha



2023-2024  yueOHBII  TOJ Oyaer  BbImoaHeHa  3a 31 YacoB.

[Ipennaraemeiii B mporpamMmMe mo (Gu3HNKe MepeveHb JabopaTOPHBIX padoT U
OTIBITOB HOCUT PEKOMEHAATEbHBINA XapaKTep, YUUTEb JeIacT BEIOOP MPOBEICHHSI
7a00paTOpHBIX PAbOT M OIBITOB C YYETOM HWHIAWMBHUIYAIBHBIX OCOOCHHOCTEH
00y4JaroIIMXcs, CIHUCKa HKCIEPUMEHTAIBHBIX 3a/IaHU, MPEIaraéMbIX B paMKax
OCHOBHOT'O TOCYapCTBEHHOT0 SK3aMeHa 10 (pU3UKE.



COAEPXAHME OBYUYEHUA
7 KIIACC

Paznen 1. @usuka v €€ posib B IO3HAHUM OKPY KAIOLIEr0 MUPA.

®usuka — Hayka o mnpupone. SABneHus npupoabl. PHU3NYECKUE SBICHUA:
MEXaHUYECKHUE, TEIUIOBBIE, JIEKTPUUYECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ouznyeckne BenuuuHbL. M3mepenue Qusnyueckux BenuduH. Duznyeckue
npubopsl. [Torpemnocts n3mMepenuit. MexayHapoaHasi cUCTEMa eIMHUIL.

Kak ¢usuka u Jpyrue ecTeCTBEHHbIE HAyKHM H3Yy4aloT MPHUPOAY.
EcTecTBeHHO-Hay4YHBId METOJ] MO3HAaHWA: HAOJOJIEHHUE, IMMOCTAHOBKA HAYYHOIO
BOMPOCA, BBIIBYKEHUE TUIIOTE3, SKCIIEPUMEHT 10 MPOBEPKE TUIOTE3, O0BSICHEHHE
Habmogaemoro sipneHus. Onucanne GU3NIECKUX SIBICHUN C TOMOIIBIO MOJENEH.

Hemoncmpauuu.

1. MexaHHMuecKre, TEIUIOBBIE, JJEKTPUYECKHWE, MArHUTHbBIE, CBETOBbIC

SIBJICHUSI.
2. ®usnyueckue MpPUOOPHI M MPOIEAYypa MPSIMBIX U3MEPEHUN aHAJTIOTOBBIM H
U(GPOBBIM MPUOOPOM.
Jlabopamopnsie padbomost u onvimot.
1. OmpeneneHue 1EHBI IEJIEHUS ITKAIbl U3MEPUTEITHLHOTO TIPUOOpAa.
2. M3mepeHue paccToOAHUM.
3. H3mepenue o0bEMa XUIKOCTH U TBEPIOTO TEa.
4. OnpezneneHue pa3MepoB MAJIbIX TEIL.
5. M3Mepenue temmeparypbl IPUA MOMOIIM XUJIKOCTHOIO TEPMOMETpaA U
JaTYUKA TEMIIEPATYPHI.

6. IIpoBenenue wmccienoBaHus MO NPOBEPKE THMIIOTE3bI: JAJBHOCTh MOJIETA
HIapyKa, MyIEeHHOTO0 TOPU30HTAIILHO, TEM OOJibllle, YeM OOJIbIlle BHICOTA
IyCKa.

Pa3znen 2. IlepBoHayajibHbIe CBe/IeHHsI 0 CTPOEHMHU BellecTBA.

CrpoeHne BellecTBa: aTOMbl M MOJEKYJbI, HX pa3Mmepbl. OIBITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JIBmxenue yactul BemecTBa. CBsA3b CKOPOCTH JBM)KEHHS YacTUL[ C
Temrieparypoil. bpoyHoBckoe aBuwxkenue, nuddysus. BzanmosaelicTBue dvacTuil
BELIECTBA: IPUTSKEHUE U OTTAJKUBAHUE.

ArperaTHble COCTOSIHUS BEILIECTBA: CTPOCHHUE Ta30B, JKUJIKOCTEH M TBEPIBIX
(KpUCTAJUIMYECKUX) Tel. B3auMoCBs3b MEXIYy CBOMCTBAMM BEIIECTB B Pa3HbIX
arperaTHbIX COCTOSHMSIX U X aTOMHO-MOJIEKYJISIPHBIM cTpoeHueM. OCOOEHHOCTH
arperaTHbIX COCTOSIHUN BOJBI.

Jemoncmpayuu.

1. HaGmroneHne OpOyHOBCKOTO JIBHIKEHHS.



2. HaGmonenue nuddysun.
3. HaGmionenue  sBieHUM,  OOBSCHSAIONIUXCA  MPUTSHDKEHUEM WM
OTTAJIKMBAHUEM YaCTHI] BEIIECTBA.

Jlabopamopnwie padbomost u onvimot.

1. OneHka JuaMerpa aroMa METOAOM psAloB (C  HMCIOJIb30BAHUEM

dotorpaduii).
2. OnbITH 10 HAOJIIOICHUIO TEMIOBOI'O PACIIMPEHHUS ra30B.
3. OmbITH 0 OOHAPYKEHUIO TEUCTBUS CHJI MOJICKYJIIPHOTO TIPUTSKCHHSL.
Paznea 3. /IBuskeHue U B3auMo/ieiicTBHeE TeJl.
Mexanuueckoe ABWKEHUE. PaBHOMEpPHOE U HEPABHOMEPHOE JIBUKCHHUE.
Cxopoctb. CpenHsisi CKOPOCTh IPU HEPAaBHOMEPHOM JIBMKEHUU. Pacyér mytu u
BPEMEHHU JIBUOKEHUSL.
SlBnenne wHepuuU. 3aKOH HMHEpUUH. B3auMoaencTBHE Ten Kak NMpUYMHA
U3MEHEHUS CKOPOCTHM JBWXEHHMS Tel. Macca Kak Mepa HMHEpPTHOCTH Tena.
[InmoTHOCTE BemiecTBa. CBSI3b IUIOTHOCTH C KOJWYECTBOM MOJIEKYJ B €IUHULIE
00BnEMa BeIecTna.
Cwia kak XapakTepucTHKa B3auMOAeUCTBHs Ten. Chila ynpyrocTd M 3aKOH
I'yka. 3mepeHue cuiibl ¢ MOMONIBIO AMHAMOMETpA. SIBJICHHE TATOTEHUS W CHUIIA
TsokecTd. Cuiia TSHKeCTH Ha Apyrux riaHerax. Bec tena. Hesecomocts. CnoxxeHue
CWJI, HAMpaBJICHHBIX MO OJHOM mpsiMoi. PaBHOnelcTBytomas cui. Cuna TpeHwus.
TpeHue CKOJIbKEHUs U TPEHUE TTOKOs. TpeHue B MpUpojie U TEXHUKE.
Jlemoncmpayuu.
1. HalnroneHne MexaHM4ecKoro JBMKEHHUS Tea.
2. M3mepeHne CKOPOCTH NPAMOIMHENHOTO JBHKECHMUS.
3. HaOGnronenue siBieHUs UHEPLIUH.
4. HaGmroneHve u3aMeHEeHUs! CKOPOCTHU MPHU B3aUMOJECHCTBUU TEN.
5. CpaBHeHHE Macc M0 B3aUMOJEHCTBUIO TET.
6. CnoykeHue Cul, HapPaBJIEHHBIX 110 OJHON IPSIMOM.
Jlabopamopnsie pabomul u onvimol.
1. OmnpeneneHre CKOPOCTH PABHOMEPHOrO JABMKEHHUS (IIApUKA B )KUAKOCTH,
MOJIETTU DJIEKTPUUECKOT0 aBTOMOOMIIS M TaK Jiajiee).

2. OmpezeneHne CpelHE CKOPOCTH CKOJNBXKEHHsS OpycKa WM IIapuKa o
HAKJIOHHOM IIJIOCKOCTH.
Ornpenenenue mIOTHOCTH TBEPAOTO TENA.

4. OmBITHI, JEMOHCTPHUPYIOIIUE 3aBUCUMOCTh pacTsbKeHus (medopmarumn)
NPY>KUHBI OT IPUIOKEHHOU CHUJIBI.

5. OnbIThl, JEMOHCTPUPYIONIUE 3aBUCUMOCTh CHJIbI TPEHUSI CKOJIBXKEHHS OT
BECa TEJa U XapaKTepa COMPUKACAIOIINXCS OBEPXHOCTEM.

Pasznen 4. JlaBjieHne TBEPABIX TeJl, dKMIAKOCTE U ra3oB.



JaBnenue. CriocoObl yMEHBIIEHUS U YBEIUYECHHS JaBiieHus. J(aBieHue rasa.
3aBUCUMOCTh JaBJ€HUS ra3za OT 00béma, Temmeparypbl. l[lepegaua naBneHus
TBEPIABIMU TEJIAMM, KXUAKOCTAMM W ra3amu. 3akoH llackans. [IHeBMaTruueckue
MallliHbl. 3aBUCUMOCTb JaBJICHUS JKUJIKOCTH OT TIyOuHBL. ['mapocTaTHueckuit
napajokc. Coobmaromiuecst cocyasl. ['uapaBinueckue MeXaHu3Mbl.

Atmocdepa 3emnn u armocepHoe aamieHue. [IpuuuHbBI CylecTBOBaHUS
Bo3AyIIHONW o0onouku 3emnu. Onbit Toppuuemin. M3mepenue armocdepHOro
JaBJICHUs. 3aBUCUMOCTb aTMOC(HEPHOT0 1aBIE€HUSI OT BBICOTHI HaJl YPOBHEM MOPAL.
[Tpubops! 175 U3MepeHus aTMOCc(HepHOTo JTaBICHHUS.

JlericTBrE )KUAKOCTU U ra3a Ha IOrpyKEHHOE B HUX TeJIO. BrlTankusaromnias
(apxumenoBa) cuia. 3akoH Apxumena. [lnasanue Ten. BozgyxonnaBanue.

Hemoncmpayuu.
3aBHCHMOCTB JAABJIECHUS ra3a OT TEMIIEPATYPHI.

[lepenaya naBiueHUs KUIKOCTBIO U FA30M.

Coobmiaromuecs: Cocyabl.

I'mapaBnnueckuit mpecc.

[IposiBnenue necTBUs aTMOCHEPHOTO JABICHUS.

3aBUCUMOCTh BBITAJIKUBAIONIEH CHUJIBI OT 00bEMa MOrpyKEHHOM YacTu

S A T o

TeJa U IJIOTHOCTH KUJIKOCTH.
PaBeHCTBO BBITAIKHUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKUIKOCTH.
8. YcIlOBHE IUIaBaHMs TEJI: MJIABAHUE WJIM MOTPYKEHHUE TENl B 3aBUCHUMOCTHU

N

OT COOTHOIIICHUS IJIOTHOCTEH Tena U )KUIKOCTH.

Jlabopamopnwie padbomost u onvimot.

1. HccnenoBanue 3aBUCUMOCTH Beca Tella B BOJIE OT 00bEMA MOrPYKEHHON B
KUJKOCTh YaCcTH TeJla.

2. OnpenerneHWE  BBITAIKUBAIOLIEH CWIBI, JCHCTBYIOIIEHM Ha  TeENoO,
MOTPY)KEHHOE B )KUIAKOCTb.

3. IIpoBepka HE3aBHCHUMOCTH BBITAIKHWBAIOIIEH CUIIBI, AEMCTBYIOIIEN HA TEJIO
B JKUJIKOCTH, OT MacChl Teja.

4. OnpIThl, JOEMOHCTPUPYIOUIME 3aBUCUMOCTh BBITAJIKHBAOIIEH CHIIBI,
JEHUCTBYIONIEH Ha TENO B JKUIAKOCTH, OT O0OBEMA MOTPYyKEHHOW B
KUJKOCTh YaCTH TeJla U OT TUIOTHOCTH >KUJIKOCTH.

5. KoHcTpyupoBanue apeomerpa WM KOHCTPYUPOBAHUE JIOAKU U
oInpeieNIeHne €€ rpy30In0abEMHOCTH.

Pasznen 5. PaGoTra u MOIIIHOCTDL. DHEpPrus.

Mexanuueckasi padota. MOLIHOCTb.

[IpocTeie MexaHU3MBI: pbluar, OJOK, HAKJIOHHAs ILIOCKOCTh. IIpaBuio

paBHOBecusi pbluara. [IpumeHeHue mpaBuiIa paBHOBECUS pbluara K OJIOKY.



«3onoroe mnpaBuno» MexaHuku. KIIJ[ mnpocteix wmexanmsmoB. IIpocteie
MEXAHU3MBbI B OBITY U TEXHUKE.
Mexannueckass dHepruss. KuHeTrnyeckas W TNOTEHUMANbHAS JHEPTHUS.
[IpeBpailienrie OTHOTO BHUJIa MEXaHUYECKOM YHEPTUH B IPYTOidl. 3aKOH COXPaHEHUS
SHEPIUU B MEXAHUKE.
Jlemoncmpayuu.
1. IIpumepsl MPOCTHIX MEXAHU3MOB.
Jlabopamopnwie padbomost u onvimet.
1. Omnpenenenue paOOThl CUJIbI TPEHUS MPU PABHOMEPHOM JBMKEHUH Tella
10 TOPU3OHTAIIBHON ITOBEPXHOCTH.

2. HccnenoBaHue yclOBHIl paBHOBECHS pblyara.
N3zmepenue KIIJ[ HaKJIIOHHOW ITOCKOCTH.

4. V3yuyeHune 3aKOHA COXPaHEHUsI MEXAHUYECKOW SHEPIUH.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE OCHOBHOTI'O OBIIEI'O OBPA3OBAHMUA

N3yyenue (u3NKM HA ypOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHUs HAINPABIEHO

Ha JIOCTHUKEHUE JIMYHOCTHBIX, METANPEIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pe3yJIbTaTOB.

B pesynbraTe uzydyeHus: pu3nKu Ha ypOBHE OCHOBHOI'O 00IIero 00pa3oBaHUs

y oOyuarorierocs 0yayT copMHUpOBaHbI CIEAYIONINE TUYHOCTHBIE PE3YJIbTAThI B
qaCTH:

1) mIaTPHOTHYECKOT0 BOCIIUTAHMS :

— IPOSIBIIEHUE MHTEPECAa K HCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUMCKOU
(bu3nuecKor HayKu;

— [IEHHOCTHOE OTHOIIIEHUE K JOCTUKEHHUSIM POCCUNCKUX yUEHBIX --(PU3UKOB;

2) rpaskIaHCKOr0 U JYXOBHO-HPABCTBEHHOI0 BOCTIMTAHMS:

— TOTOBHOCTh K AKTUBHOMY YYacTHIO B OOCYXIEHHH OOILIECTBEHHO 3HAUMMbBIX
U OTUYECKUX TMpoOJieM, CBSI3aHHBIX C TNPAKTUYECKUM MPUMEHEHHEM
JTOCTKEHUM (PU3UKH;

— OCO3HaHUE BaXXHOCTH MOPAJIbHO--3TUYECKUX MPUHIIUIIOB B JEATEIbHOCTH
Y4EHOTO;

3) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

— BOCIIPUSITUE ICTETUYECKUX Ka4yeCTB (PU3NUYECKON HAyKHU: €€ rapMOHUYHOIO
NOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JJAKOHUYHOCTH;

4) IEeHHOCTH HAYYHOTI'0 MO3HAHMSA:

— OCO3HaHUE IIEHHOCTH (PU3UYECKOW HAyKHd KaK MOIIHOTO HHCTPYMEHTa
MO3HAHUSI MUPA, OCHOBBI PA3BUTHSI TEXHOJIOTHM, BAKHEWIIEHU COCTABIISIOLICH
KYJIbTYpBHI;

— pa3BUTHE HAYYHOM JIOOO3HATEIBHOCTH, MHTEpEca K HCCIEN0BATEIbCKON
NEATENbHOCTH;

5) ¢opMupoBaHus  KYJbTYPbl 3I0POBbSI M  JIMOIHMOHAJIBHOIO
OJs1aromoJryums:

— OCO3HaHWE IIEHHOCTHM 0e30macHoro oobpa3a KU3HU B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, Ba)XHOCTHU MpaBuUi 0OE€30MacHOro IOBEJAEHUS Ha
TpaHCIOPTE, Ha J0pOrax, ¢ 3JIEKTPUYECKHMM W TEIJIOBBIM OOOPYJOBAaHUEM B
JIOMAILIHUX YCIIOBUSX;

— c(pOpMHUPOBAHHOCTh HaBbIKa pediieKCHM, NpU3HAHHE CBOEro IpaBa Ha
OHIMOKY U TaKOro K€ MpaBa y Ipyroro 4eaoBeKa;

6) Tpy10BOI0 BOCIIMTAHMS:

— aKTHMBHOE y4yacTH€ B PEIICHUU MPaKTUYECKUX 3a7ad (B paMKax CEMbH,
0o0pa3oBaTeIbHOW  OpraHu3alluM, Topoja, Kpas) TEXHOJOTHYECKOW U



COLIMAJILHOM HANpPaBJIEHHOCTH, TPEOYIOIMX B TOM YHCIE U (U3HUYECKUX
3HAHWH;

e — HHTEpEC K MPaKTUYECKOMY M3yUYEeHUIO MPOodecCHii, CBSI3aHHBIX C (PU3UKOM;

e 7) 3KOJIOTMYECKOI0 BOCTINTAHUA:

e — OpHUEHTAlMS Ha MPUMEHEHHE (PU3MUECKUX 3HAHUM Uil PEIICHUs 3a/Jad B
00JIaCTU OKpY’KAIOIIEeH Cpelbl, TUIAHUPOBAHUS TIOCTYNKOB U OIEHKH UX
BO3MOXHBIX ITOCJIEACTBUN JIJIs1 OKPYKAIOILIEN CPEbI;

e — OCO3HAaHHE TJIOOATHHOTO XapakTepa AKOJOTHYECKUX MPOOJIEeM M MyTeH HX
pElICHHUS;

e 8) ajanTanum K U3MEHAIOUIMMCH YCJOBHSAM COLMAJIBLHOM U NPHUPOIHOU
cpebl:

e — TOTPEOHOCTH BO B3aUMOJICUCTBUU MPU BBIMOJIHEHUU HUCCICIOBAHUN U
MPOEKTOB (M3UYECKONW HAMPaBICHHOCTHU, OTKPBITOCTH OMNBITY W 3HAHUAM
APYTUX,

e — TOBBIIICHHE YPOBHS CBOEH KOMIIETEHTHOCTH YEpe3 IMPAKTUYECKYIO
JeATEeNbHOCTb;

e — MOTPEOHOCTH B (POPMUPOBAHUH HOBBIX 3HAHUI, B TOM YHCIIe (POPMYIHPOBATH
U7ieH, TIOHATHUSA, TUTIOTE3bI O PU3MUECKUX 00BEKTaX U SABJICHUSX;

e — OCO3HaHME Ae(HUIIMTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEHN B 00JacTU
buzuKy;

e — IUIAHUPOBAHHME CBOEr0 PAa3BUTHUS B MPUOOPETEHUU HOBBIX (PUIUYECKUX
3HAHWM;

e — CTPEMJICHUE aHAJIM3UPOBATH U BBISBIISITH B3AUMOCBSI3U MPUPO/IbI, OOIIECTBA U
HPKOHOMHUKH, B TOM YHUCJIE C UCIIOJIb30BaHUEM (DU3NUECKUX 3HAHUM;

e — OIIEHKA CBOUX JEWUCTBUH C YYETOM BIHSHUA Ha OKPYKAIOIIYIO Cpeny,
BO3MOYKHBIX TJIOOATBHBIX MTOCIEICTBHIA.

METAIIPEIMETHBIE PE3YJIBTATBI

B pesynbTaTe ocBoeHHMsI TporpaMmbl MO (U3MKE HA YPOBHE OCHOBHOTO
o01ero oopazoBanus y ody4aromierocsi Oyayt copMUpoBaHbl MeTanpeaMeTHbIe
pe3yJbTaThl, BKIIOYAIOIINE MTO3HABATEIbHBIC YHUBEPCAIbHBIC YUCOHbBIE JCHCTBUS,
KOMMYHHUKATHBHBIE  yYHHBEpCaJIbHbIC  Y4YeOHBIC  JICUCTBUS, PETYJIATUBHBIC
YHUBEPCAIbHBIC YU€OHBIC IEHCTBHUS.

Ilo3naBaTe/ibHbIe YHHBEPCAJIbHbIE YUeOHbIE AelCTBUSA

Bba3oBble JjornuecKkue 1eCTBUSA:



BBEISIBIISITh M XapaKTEPU30BaTh CYIIECTBEHHBIC TPU3HAKA OOBHEKTOB
(ssBNIEHUI);

yCTaHABJIMBATh CYNIECTBCHHBIN MPU3HAK KiacCU(DHUKAIIMN, OCHOBAHHUS IS
000011IeHNs U CPAaBHEHUS,

BBISIBIISITh 3aKOHOMEPHOCTH ¥ TIPOTUBOPEYHSI B pacCMaTPUBAEMBIX (pakTax,
JAHHBIX U HAOJIFOICHHUSIX, OTHOCAIINXCS K (DU3UICCKUM SIBIICHUSIM;
BBISIBIISITh MTPUYUHHO--CJIC/ICTBEHHBIE CBSI3M MPU HU3YyYEHUU (U3UUECKUX
SIBJICHUM U TIPOIIECCOB, JI€laTh BBIBOJIBI C UCTIOIb30BAHUEM JICTyKTUBHBIX
¥ WHIYKTUBHBIX YMO3AKJIIOUCHHH, BBIIBUTATh THIIOTE3BI O B3aUMOCBS3IX
(bU3UYECKHUX BEJINYHH;

CaMOCTOSITEJIbHO BBIOMPATh CIOCOO pelieHus y4eOHOW (uiznueckoi
3a7aun (CpaBHEHHE HECKOJIbKUX BAapUAHTOB pEIICHUs, BHIOOp Haunbolee
MOJIXOJIAIIETO ¢ YIETOM CaMOCTOSITEIIBHO BBIICIICHHBIX KPUTEPUEB).

Ba3oBble ucciienoBarejbCKe 1eCTBUA .

HCIIOJIb30BaTh BOMPOCHI KaK UCCIEA0BATEIbCKUN HHCTPYMEHT MTO3HAHUS,
IIPOBOJUTEH 10 CAMOCTOSITEIIBHO COCTABIIEHHOMY IUIAHY OIIBIT, HECIIOMAKHBIM
(U3HYECKUIl SKCIEPUMEHT, HEOOJBIIOE HCCIENOBAHNE (PUIUYECKOTO
SIBJICHUS,

OLIEHUBAaTh Ha TPUMEHUMOCTb U  JOCTOBEPHOCTb HH(OpPMAIIUIO,
MOJIYYEHHYIO B XO/I€ UCCIIEJOBAHUS WM 3KCIIEPUMEHTA;

CaMOCTOSITEIBHO (POPMYITUPOBATH 00OOIIEHHS U BBIBOJIBI IO pe3yJibTaTam
MPOBENEHHOI0 HAOIIOAEHUS, OIbITa, UCCIIEIOBAHUS;

IPOrHO3UPOBAaTh BO3MOXKHOE  JalbHEWIIee pa3BUTHE  (PU3HUECKHUX
MPOIECCOB, a TAK)KE BBIIBUTaTh MPEANOI0KEHHUS 00 UX PA3BUTHUU B HOBBIX
YCIIOBUSIX U KOHTEKCTAaX.

PabGora ¢ ungopmanmei:

MPUMEHSTh Pa3IUYHbIC METO/Ibl, MHCTPYMEHTHI U 3alpOChl MPU MOUCKE U
orOope WHpOPMAIUM WIW JAHHBIX C y4ETOM MPEMIOKCHHOW y4eOHOU
dbuznyeckoi 3a1a4u;

aHAJIM3UPOBATh, CUCTEMATH3UPOBATh M MHTEPIPETUPOBATH HH(POPMAITUIO
pa3TUYHBIX BUAOB U (POPM IIPEICTABIICHNUS,

CaMOCTOSITCJIHO ~ BBIOMPATh ONTUMAJIBHYIO (OpMY TPEACTABICHUS
uHpOpMAIlMM W WUTFOCTPUPOBATH pellaeMble 3a7adll  HECIOKHBIMHU
cXeMaMHu, TharpaMMaMi, HHOH TpaduKoi 1 UX KOMOWHAIASMHU.

KoMMyHHKaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe 1elCTBUSA:

B XoAe O0CYXAEHUS Y4eOHOro MaTepHualia, pe3yJbTaToOB J1a0OpPaTOPHBIX
paboT U MPOEKTOB 3a7aBaTh BOIPOCHI [0 CYIIECTBY 00CYk/1aeMOW TEMBbI U
BBICKA3bIBAaTh HJIEH, HAIlCJICHHbIC Ha pEUICHHWE 3aJaud M MOJACprKaHue
OJarokenaTeIbHOCTH OOILEHUS;



COTIOCTABIISATh CBOM CYXACHUS C CYXICHHSIMH JPYTHMX YYaCTHUKOB
Juanora, OOHapyXKUBaTh Pa3IMINE M CXOJICTBO MO3UIINIA;

BBIPAKATh CBOIO TOYKY 3PCHHS B YCTHBIX M MUChbMEHHBIX TEKCTAX;
MyOJIUYHO MPECTABISATh PE3YIbTaThl BBIMOJHEHHOTO (DU3UYECKOTO OMbITa
(9KCTIEpUMEHTa, UCCIIEAOBAHMS, TIPOEKTA);

MOHMMaTh W WCIOJNIB30BaTh  IPEUMYIIECTBA  KOMAHAHOW M
WHIMBUIYAIbHONH pabOThl MpH pElIeHUH KOHKPETHOW (u3uueckon
POOJIEMBI;

MPUHUMATH IIEJTH COBMECTHOU JESITEIIbHOCTH, OPTaHU30BBIBATH JIEHCTBUS
no e€ MOCTIKEHHUIO: pAaclpeieNisaTh pPONH, OOCYXKIaTh TPOIECCH |
pe3yNbTaThl COBMECTHON pabOTHI, 000011aTh MHEHHS HECKOJIBKUX JIFOJICH;
BBITIOJTHATH CBOIO YacTh palOTHI, JOCTUTAs KAYECTBEHHOTO Pe3yabTaTa 1o
CBOEMY HAIPABICHUIO W KOOPIWHUPYS CBOHM JEUCTBHS C JPYyTUMHU
YJICHAMHA KOMAaHIbI;

OIIEHUBATh Ka4eCTBO CBOETO BKJaJa B OOIIMH MPOMYKT IO KPUTEPHUSM,
CaMOCTOSITEIILHO CPOPMYIHMPOBAHHBIM YUACTHUKAMU B3aMOICHCTBHSI.

PeryasiTuBHbIE YHHBepcaJbHbIe YueOHbIe 1elicTBUS

Camoopranusanus:

BBISIBJISITh NIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYyalUsX, TPEOYIOIIUX
JUTSL petieHust (PU3NYEeCKUX 3HAHUM;

OPUEHTUPOBATbCSI B  PA3NMYHBIX [OAXOJAX MPHUHATHS  PELIEeHUuM
(MHIMBUAYaJIbHOE, NPHUHATHE PELIEHUS B TpPYIIIE, NPUHATHE PEIICHUN
rpyNIoH);

CaMOCTOSITEIIbHO COCTABIIATh AITOPUTM peUIeHUsT PU3NYECKON 3aauu WK
IUTaHA MCCIIEAOBAaHUS C Y4ETOM HMEIOLIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOXHOCTEW, apr'yMEHTHPOBATh NIpeIJIaraéMble BAPUAHThI PELICHUI;
JienaTh BIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHHUE.

CﬁMOKOHTpOJIL, AMOIMOHAJIbLHBIN UHTE/JIEKT:

JIaBaTh aJCKBAaTHYIO OLIEHKY CUTYAllUM U IPEaIaraTh IUIaH €€ U3MEHEHHUS;
OOBSICHATh  NPUYUHBI  JOCTHIKEHHSI  (HEJOCTHIKEHUS])  Ppe3ylbTaToB
JeSITENbHOCTH, JaBaTh OLEHKY IPUOOPETEHHOMY OIIBITY;

BHOCHUTb KOPPEKTUBBI B JEATEIbHOCTH (B TOM YMCII€ B XOJ BBIITOJHEHUS
¢u3n4yecKkoro MCCIEAOBaHMA WM IPOEKTa) Ha OCHOBE HOBBIX
OOCTOSAITENBCTB, HM3MEHUBIIMXCS CUTYyalluld, YCTAaHOBJCHHBIX OIIMOOK,
BO3HUKILIHAX TPYIHOCTEW;

OLICHMBAaTh COOTBETCTBHE pE3yibTaTa LEJIN U YCIOBHUSM;

CTaBUTh ce0sl HA MECTO JPYroro 4YeJoBeKa B XOJ€ CIOpa WM JAUCKYCCUHU
Ha Hay4YHYIO TEMY, IOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY JAPYIOro;



NPU3HABATH CBOE MPABO Ha OMIMOKY MpHU pelIeHUU (PU3NUYECKUX 3a]1a4 WU
B YTBEPKICHHUAX HA HAYYHBIE TEMBI U TAKOE K€ MPABO APYrOro.

HPEAMETHBIE PE3YJIBTATBI

K xoHiy o0yuenus B 7 kjacce npeIMETHbIE pe3yJIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPAXKaTh CHPOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

UCIIOJIb30BaTh  TOHATHUS:  (PU3WYECKHME W  XUMHYECKHE  SBIICHHUS,
HAOJIFOICHHUE, DKCIIEPUMEHT, MOJIENb, THIIOTE3a, CAUHHIBI (DU3UICCKUX
BEIMYMH, aTOM, MOJIEKYyJla, arperaTHble COCTOSHHS BemiecTBa (TBEpIOE,
KUJKOE, Ta3000pa3HOE), MEXaHUYeCKoe JBIKEHHE (PaBHOMEPHOE,
HEPAaBHOMEPHOE, TPSIMOJIMHEHWHOE), TPACKTOPHUsS, PABHOMEHUCTBYIOIIAS
CUJIa, nedhopmans (ympyras, TIacTu4eckas), HEBECOMOCTb,
COOOIIAIOIINECS COCYbL;

pasznuyarh siBiaeHUs (Auddy3us, TEMIOBOE IBUKEHUE YAaCTHI] BEIIECTBA,
paBHOMEPHOE  JIBIDKCHHE, HEPAaBHOMEPHOE JIBIDKCHHME, HWHEPIHS,
B3aMMOJICHCTBHE TEJ, PABHOBECHE TBEPABIX TEN C 3aKPEIUIEHHOW OCKIO
BpalllcHUs, Tepeaadya JaBICHHS TBEPABIMUA TeIaMH, >KHIKOCTSIMH U
razamy, aTMoc(pepHoe JaBjeHue, IUIaBaHUE TeJll, MpPEeBpAILCHHUS
MEXaHUYECKOW IHEPTUH) MO OMUCAHUIO MX XapaKTEPHBIX CBOWCTB W Ha
OCHOBE OIIBITOB, JIEMOHCTPUPYIOIINX JaHHOE (PU3UUECKOE SIBIICHUC;
pacmo3HaBaTh TPOSBICHHE W3YYCHHBIX (PU3NYECKMX  SBICHUN B
OKpYXalollleM MHpe, B TOM uucie (U3MYECKUE SIBICHUS B MPUPOJIE:
MPUMEPHI JIBIDKCHHSI C PAa3IUYHBIMU CKOPOCTSIMH B JKUBOW U HEKHBOU
Npupojae, JCUCTBUE CHIIBI TPEHUS B TIPUPOAC W TEXHUKE, BIIUSHHC
aTMOC(EpHOT0 JaBJICHUS HA KMBOW OpPTaHW3M, IJIaBaHWE PbIO, phlUyaru B
TeJE YeJIOBeKa, MPU 3TOM NEPEBOJIUTh MPAKTUYECKYIO 3a/1a4y B yU4eOHYIO,
BBIJICTIATH CYIIECTBEHHBIE CBOMCTBA (IIPU3HAKHN) (PU3NUYECKUX SBIICHUIA;
OIMCHIBATHh M3yYCHHBIE CBOMCTBA TEN M (PU3NUYECKHE SBICHUS, UCTIOIL3YS
busnueckue BeIUMUMHBI (Macca, 00BbEM, IUIOTHOCTH BEUIECTBA, BpEM,
MyTh, CKOPOCTh, CPEIHSSI CKOPOCTh, CHJIa YNPYTOCTH, CUJIa TSAXKECTH, BEC
Tena, CWia TpeHus, AaBieHWe (TBEPIOTrO Tena, S>KHUIKOCTH, Tas3a),
BBITAJIKMBAIOIAs CHUJIa, MEXaHWYecKas pabdoTa, MOITHOCTb, TJIEUO CHIIBI,
MOMEHT CHWIbI, KO3(Q(QUIMEHT TMOJIE3HOT0 JACHCTBUS MEXaHU3MOB,
KMHETUYECKasi W TOTCHIMAJIbHASI SHEPTus), MPU OMHCAHUM MPaBUIBHO
TPaKTOBaTh  (PU3WYECKUH  CMBICT  HUCIHOJIB3YyeMBIX  BEIWYWH, UX
0003HaYeHUs1 M EIMHULBI (PU3NUYECKUX BEIUYMH, HAXOIUTHh (HOPMYJIbI,
CBSI3BIBAIONINE JAaHHYIO (DU3UYECKYIO BEIMYMHY C JPYTUMU BEIMYMHAMH,
CTPOUTH TpapvKu N3YUCHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYHH;



XapaKTEepHU30BaTh CBOWMCTBA TeN, (PU3MUECKUE SBJIEHHS M IPOLECCHI,
UCIIONB3Ys MpaBUjia CIOXEHUsI CUil (BAOJb OJHOM mpsimMoil), 3akoH ['yka,
3akoH Ilackans, 3akoH Apxumezaa, NpaBUJIO paBHOBecCHUs pbiyara (0s10kKa),
«30JI0TO€ TPABWJIO» MEXAHHMKH, 3aKOH COXPAHEHUS MEXaHU4ECKOU
SHEPruM, TPU OSTOM JaBaTh CJOBECHYIO (OPMYITUPOBKY 3aKOHa U
3aMMChIBATh €M0 MATEMATHUYECKOE BBIPAXKEHUE;

OOBSCHATH (PU3HUECKHUE SBIICHUSI, TPOIECCHI U CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE€ CHUTYyallMil MPaKTHKO-OPHUEHTHPOBAHHOIO XapakTepa:
BBISIBJISITh TIPUYMHHO--CIICICTBEHHBIE CBS3H, CTPOUTh OOBSICHEHHE W3 1-2
JIOTUYECKUX IIAaroB ¢ Onopoil Ha 1—2 M3ydeHHBIX CBOWCTBA (PU3UUECKUX
SBJICHUM, (PU3UUECKUX 3aKOHA MJIH 3aKOHOMEPHOCTH;

pemarb pacu€THele 3a7adyud B 1—2 JEHCTBUA, HCHIONb3YS 3aKOHBI M
dbopmyIibl, CBs3BIBAOIMIME (DU3NUECKHME BEIUYUHBI: HAa OCHOBE aHAJIM3a
YCIJIOBHS 3a/1a4y 3allMChIBATh KPATKOE YCIOBUE, MOJCTABIATh (PU3HUECKUE
BEJIUYMHBI B (OPMYJIbI M TPOBOJAUTH PACUYETHI, HAXOIUTh CIPABOYHBIC
JTaHHbIE, HEOOXOAMMBIE JJIsl PELIEHUs 3aj]1a4, OLEHUBATh PEaTUCTUYHOCTD
MOJIy4YeHHOU (PU3UUECKOI BETUYUHBI;

pacno3HaBaTh MpPOOJIEMbI, KOTOpPbIE MOXXHO PEHIUTh HpPH MOMOLIU
($u3nYeCKUX METO/I0B, B OMMCAHUN UCCIIEI0OBAaHUS BBIIEIATH MPOBEPSIEMOE
Npeanonoxenue  (TUIOTe3’y),  pa3inyaTb M HHTEPIPETUPOBATH
MOJIYYEHHBIA pEe3yJbTaT, HAXOIWUTh OLIMOKM B XOJ€ OIbITa, JENaTh
BBIBOJIBI IO €T'0 pe3yJIbTaTaMm;

IOPOBOJNUTH OMBITHl MO HAOMIOJACHHIO (PU3MYECKUX SIBICHUM WIH
(du3HYecKnX CBOMCTB TEI: (bopMynHpoOBaTh IIPOBEPSIEMBIEC
MPEANONI0KEHUsA, COOMPATh YCTAHOBKY M3 NMPENJI0KEHHOI'0 000PY10BaHMs,
3aMMChIBATH XOJ1 ONbITAa U (DOPMYITHUPOBATH BHIBOJIBI;

BBITIOJIHATh MPSAMBIE U3MEPEHUSI PACCTOSAHUS, BPEMEHH, MacChl Tela,
00béMa, CHUJIBl U TEMIEPaTypbl C UCIHOJIb30BAHUEM AaHAJOTOBBIX U
nu(poBBIX NPUOOPOB, 3aMUCHIBATh MOKa3aHUs NPHOOPOB € YUYETOM
3aTaHHOM aOCOTIOTHOM MOTPEITHOCTH U3MEPCHHIA;

IPOBOJIUTH UCCIIEIOBAHNE 3aBUCUMOCTH OJIHOM (PM3MYECKOIN BETUUUHBI OT
JIpYro € HCIHOJNb30BAHUEM MPSAMBIX H3MEPEHUN (3aBUCHUMOCTHU IyTH
PaBHOMEPHO JBMDXKYLIErocs Tejla OT BPEMEHU [JBWKEHHUS Tela, CHIIbI
TPEHUS CKOJIBKEHHSI OT Beca Tena, KauecTBa 00pabOoTKH MOBEPXHOCTEN Tel
Y HE3aBUCUMOCTH CWJIBI TPEHUS OT IUIOUIaJN CONPUKOCHOBEHHUS TEII, CHUIIBI
YOPYTOCTA OT YAJIMHEHHS MPY>KUHBI, BBITAJIKUBAIOMIEH CHIIBI OT 00BbEMA
NOrpy>kKEHHOM YacTH Teja M OT IUIOTHOCTH >KHJIKOCTH, €€ HE3aBUCUMOCTH
OT TUIOTHOCTH TeJla, OT TJIyOMHBI, HA KOTOPYIO MOTPYKEHO TEN0, YCIOBUN
TUTaBaHUS TEJ, YCIOBUN paBHOBECHs phluara W OJIOKOB), y4acTBOBAaTh B



IUIAHUPOBAHUM Y4E€OHOTO HCCIEAOBaHUSA, COOMpATh YCTAaHOBKY U
BBITIONHITh W3MEPEHUs, CIeAysl MPEeNoKEHHOMY IUIaHy, (UKCHPOBAThH
pe3yabTaThl TMOJYYCHHOH 3aBHCHUMOCTH (U3NYECKUX BEIMYUH B BHJIC
MPENJIOKEHHBIX TAaOMUI] W TpaduKOB, JeNaTh BBIBOABI MO pPe3yJibTaTaMm
UCCIIETOBAHMS;

NPOBONTh KOCBEHHBIC H3MEpEeHHsI (DU3MUECKHX BENWYUH (TUIOTHOCTH
BEIICCTBA KUJAKOCTH W TBEPJAOTO Tejla, CHIa TPEHHS CKOJIbKCHHS,
JaBJICHWE  BO3JyXa, BBITAJIKWBAIOIIAs  CWja, JEHCTBYIOMas  Ha
NOrpyXEHHOE B JKHJIKOCTh Te€NO, KOA(P(GUIMEHT TMOJE3HOTO IEHCTBUS
IOPOCTBIX MEXaHWU3MOB), CIEAysl TPEIOKCHHON WHCTPYKIUU: TIpU
BBITIOJTHCHUHA HW3MEPEHHH CcOoOMpaTh SKCIEPUMEHTAIBHYIO YCTaHOBKY W
BBIYHCIIATH 3HAYCHUE NCKOMOW BEJTMYUHBI,

coOMI0aTh MpaBuiia TEXHUKU 0€30MaCHOCTH MpU padoTe ¢ 1abopaTOpHBIM
000py/10BaHUEM;

yKa3bIBaTh TPUHITUIBI JACHCTBHSI MPUOOPOB M TEXHUYECKUX YCTPOUCTB:
BEChl, TEPMOMETpP, TUHAMOMETpP, COOOIIAIOIMIUECS COCYAbl, Oapomerp,
phIYar, NOJBMKHBINA U HETIOABW)KHBIN OJIOK, HAKIIOHHAS IJI0OCKOCTH;
XapaKTepu30BaTh MPHUHIMIBI  JIEHCTBUS HW3yYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOPOM Ha HX OMNHCAaHUA (B TOM 4YHUCIHE:
HNOJIIMITHUKHY, YCTPOWCTBO BOJAONPOBOAQ, THUIPABIMYECKUN  Ipecc,
MaHOMETp, BBICOTOMED, TIOPIIIHEBOK HACOC, apEOMETP), HCIIONIb3Ys 3HAHUS
O CBOHMCTBaxX (pU3MYECKUX SBICHUN U HEOOXOAMMBIC (HU3MUECKUE 3aKOHBI
U 3aKOHOMEPHOCTH;

OPUBOAUTH  MpUMEphl  (HAaXOAUTh HWHPOPMAIUMIO O  MIpHUMEpax)
NPAaKTHYECKOTO HUCIOIb30BaHUS (M3MUECKUX 3HAHWW B TOBCETHEBHOU
KU3HM IS o0ecrieueHus: 0€30MacHOCTH TPU OOpaIlleHUH ¢ NMpUOopamMu U
TEXHUYECKUMHU YCTPOMCTBAMM, COXPAHEHUS 3J0POBbS U COOJIIOICHHUS
HOPM DKOJIOTUYECKOTO MOBEICHUS B OKPYXKAIOIIEH cpere;

OCYLIECTBJISITh OTOOpP HMCTOYHHUKOB HUH(popmanuu B HHTepHere B
COOTBETCTBHH C 33/IaHHBIM TIOUCKOBBIM 3aIPOCOM, Ha OCHOBE MMECIOIIIHXCS
3HAHUM W TyTEM CpPaBHEHUS PA3IUYHBIX HMCTOYHUKOB BBIACIATH
uHPOPMAIMIO, KOTOpas SBISAETCS NPOTHBOPEUYMBON WM MOXET OBITh
HEJIOCTOBEPHOM;

UCTIOJIH30BaTh MPH BHITIOJTHEHUH YUCOHBIX 33aJlaHUN HAyIHO--TIONYJISPHYIO
auTepaTypy  (pU3MUECKOro COAep)KaHMsA, CIPaBOYHBbIE  MaTepHAaIbl,
pecypcnl cetn MHTEepHET, BIafeTh MpUEMaMi KOHCTIEKTHPOBAHUS TEKCTa,
npeobpazoBaHusi HHGOPMAITUU U3 OJTHOW 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBIEC KPAaTKHE MHCHMCHHBIE W YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 MCTOYHUKOB MHGPOpMAIHH (HU3HUIECKOTO COAEPKAHUS, B TOM



yuclie MyOJMYHO JenaTh KpaTKUE COOOUIEHUS O pe3yibTaTax NPOEKTOB
WIKM Yy4E€OHBIX MCCIENOBAaHUW, NpPU H3TOM TIPAMOTHO HCIOJIb30BaTh
U3YYCHHBIM TOHSATUHHBIN amnmapaT Kypca (QU3MKH, CONPOBOXAATh
BBICTYIUICHUE IIPE3CHTALUEH;

IPU BBIOJTHEHUU YYEOHBIX IPOEKTOB W HCCIEIOBAHUM pacCHpenenaTh
00s13aHHOCTH B TpyMIe B COOTBETCTBUM C TMOCTaBJICHHBIMHU 3aJadyaMu,
CIEAUTh 3a BBIIOJHEHUEM IUIaHA JIEMCTBUM, AaJCKBAaTHO OLICHUBATH
COOCTBEHHBIH  BKJIAX B  JCSATENBHOCTb  TPYMIbI,  BBICTpAUBATh
KOMMYHHMKAaTHUBHOE B3aUMOJEHUCTBUE, YUUTHIBAsI MHEHUE OKPYKAIOIINX.



TEMATHUYECKOE IINTAHUPOBAHHUE

7 KJIIACC
KoaunuyecrBo yacos DJICKTPOHHBIE
Ne HaumenoBaHue pa3iesioB u TeM (undposbie)
Konrpoabubie | IIpakTHyeckue
n/n NMPOrpamMMblI Bcero o0pa3oBaTe/ibHbIE
padoTsI padoThbI
pecypchl
Pa3nen 1. ®usuka u e€ posib B IO3HAHUHU OKPYIKAKOIIETr0 MUpPa
bubmuorexa [IOK
11 Pusnica - Hayka o mpHpoze 2 0 0 https://m.edso0.ru/7f416194
bu6mmoreka [IOK
12 DusiteckHe BeMHibI 2 0 L https://m.edso0.ru/7f416194
bubmuorexa [IOK
1. E i 2 1
3 CTECTBEHHOHAYUYHBIN METO]1 TO3HAHUS 0 httos://m.edsoo.ru/7f416194
Htoro mo pazneny 6
Paznea 2. [lepBoHayajibHbIe CBeJeHHS O CTPOCHUM BellecTBa
bu6mmoreka [IOK
21 CTpoenne peiiecTsa 1 0 0 https://m.eds00.ru/7f416194
29 JIBU>KeHUE U B3aUMOJICHCTBHE YACTHI] 5 0 1 bu6mmoreka [IOK
' BEIIECTBA https://m.eds00.ru/7f416194
bu6mmoreka [IOK
2. Ar 2 1
3 PETATHRIC COCTOARMA BetecTEa 0 https://m.edso00.ru/7f416194
Hroro no pazneny 5
Paznen 3. /IBuskenne u B3auMojieiicTBHE TeJl
bu6mmoreka [IOK
A M
3 CXAHMHCCKOC JIBIDKCHIE 3 0 0 https://m.edsoo.ru/7f416194
3.2 Wuepnusi, macca, mI0THOCTh 4 1 1 bubmuorexa [IOK




https://m.edsoo.ru/7f416194

bu6nmmoreka [IOK

33 Cuna. Bujtet cut 14 2 https://m.edso0.ru/7f416194
Hroro no pazgeny 21
Paznen 4. /laBiienne TBEPABIX TeJl, s KUAKOCTE U ra3oB
41 JNaBnenue. Ilepenaua nqaBiaeHust TBEPABIMU 3 0 bubnmoreka [JOK
' TeJIaMH, JKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bubmuorexa [IOK
4.2 JlaBienne KAKocTH > 0 https://m.eds00.ru/7f416194
bu6nuorexa [IOK
4.3 ATvocheproe naBierne 6 0 https://m.edsoo.ru/7f416194
44 JleficTBHE KUIKOCTHU U Ta3a Ha TOTPYXKEHHOE 7 3 bubnmnoreka [JOK
' B HHX TEJIO https://m.edso00.ru/7f416194
Hroro no pazneny 21
Pa3pnen S. Pabora u MOIHOCTB. JHeprust
bu6mmorexa [IOK
>1 PaGora u monmocTs 3 . https://m.edsoo0.ru/7f416194
bubmuorexa [IOK
52 Hpocrte MexaHH3MEI > 1 https://m.edso0.ru/7f416194
bu6nmmoreka [IOK
>3 Mexartirieciast SHepri 4 L https://m.edso0.ru/7f416194
Hroro o pazgeny 12
PesepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12




IHOYPOYHOE INIAHUPOBAHUE

7 KIIACC
KonuyecrBo 4yacos DJIEeKTPOHHBIE
Ne Hara uudpoBbie
Tema ypoka Koutpoabubie | IlpakTuyeckue
n/n Bcero H3yuyeHusi ~ oOpa3oBaTejibHbIE
padoTsI padoThI
pecypchl
®usuka — HayKa O PUPOJE.
1 yKa o HpHp 1 05.09
SIBnenus npupoabl
2 ®uznyeckue sIBJICHUS. 1 07.09
Ou3nyecKue BeJIMYMHBI U UX
3 1 12.09
U3MEpeHue
VYpok-uccnenosanue "N3mepenue
TEMIEPATYPhI IPU TTOMOIIU
4 PATYPELTID » 1 1 14.09
KHUJKOCTHOTO TEPMOMETpA U JaTYUKA
TeMIiepaTypsr"”
MeTo1bl Hay4HOr O TO3HAHUS. BuG 1IOK
o nonIMoTeKa
5 Onucanue GpU3NUECKUX SBICHUH C 1 19.09
. https://m.edsoo.ru/ff09f72a
MTOMOIIBIO MOJIENe
Ypok-uccnenosanue "[Ipoepka
TMIOTE3bI: JaIbHOCTD NOJIETA IIapHKa,
6 P 1 1 21.09
MYILIEHHOTO0 TOPU30HTAIBHO, TEM
Oosblie, YeM 0oJIble BhICOTA ITycKa"
Crpoenue BemecTBa. ONbITHI, Eu6 OK
noIMoTeKa
7 JIOKa3BIBAIOIINE JUCKPETHOE 1 26.09 1
https://m.edsoo.ru/ff09fe0a
CTPOCHHUE BEIIECTBA
bubnmnoreka [JOK
8 JIBMODKeHHE YaCTHUII BEIICCTBA 1 28.09 1

https://m.edsoo.ru/ff0a013e




ypOK'I/ICCJIeI[OBaHI/IC «OIBITHI 1O

9 HaOJII0JICHUIO TETIOBOTO PACIIUPEHUS 03.10
Ta3oB»
10 ArperaTHble COCTOSHUS BEILIECTBA 06.10
Oco0eHHOCTH arperaTHbIX COCTOSTHUM
11 Bozbl. O0001IeHNE IO pa3Aeny 10.10 bubnmoreka [JOK
«ITepBoHayanbHbBIE CBECHHUS O ' https://m.edsoo.ru/ff0a0378
CTPOCHHUH BEIIIECTBA
KonTpoabnas padora Nel
12 ""ArperaTHbie COCTOSTHUSA 12.10
BemecTsa'
MexaHn4ecKoe IBUKEHHUE.
13 PaBHOMEpHOE U HEpAaBHOMEPHOE 17.10 bubmorexa LIOK
P P P ' https://m.edso0.ru/ff0a05c6
TIBUKCHHE
bu6nmoreka [IOK
14 .E 19.1
CKopocTs. EMHHLEL ckopoctH 9.10 https://m.edsoo.ru/ff0a079c
bubnuorexa [IOK
1 P 24.1
> ACHCT IYTH H BPEMEHH ABIDRCHHA 0 https://m.edsoo.ru/ff0a0ae4
HNuepuus. Macca — mepa bubnnorexa [IOK
16 26.10
WHEPTHOCTH TET https://m.edsoo.ru/ff0a0c10
IInotHOCTH BeliecTBa. PacueT Macchl bubmuorexa [IOK
17 07.11
1 o0BbeMa Tena 1Mo ero TUIOTHOCTH https://m.edsoo.ru/ff0a0fee
JlaGopaTopnas padora Ne 1
18 «OnpenesieHne MJIOTHOCTH 09.11
TBEPIOIO Teaa»
19 Pemenue 3agad no reme "[L1OTHOCTD 1411 bubnuorexa [JOK
BerecTBa ' https://m.edsoo.ru/ff0al23c
20 KonTpoabsHnasi padora Ne2 16.11




"IInoTHOCTEL BemecTna'

Cuita Kak XapakTepHUCTHKA

21 B3auMoneiicteug Ten. Cua 21.11
ynpyroctu. 3akoH I'yka
JlabopaTtopnasi pa6ora Ne2
29 «M3y4yeHue 3aBHCHMOCTH 9311
pacTskenus (aedopManum)
NPYKUHBI OT MPHUJI0KEHHOH CHIIbD)
23 SIBnenue tarorenns. Cuia TIKECTH 28.11
CBs3b MEXKY CUJION TSKECTH U
24 Maccoii Tena. Bec Tena. Pemenne 30.11 bubmmorexa [OK
o ' . ' https://m.edsoo.ru/ff0a1778
3ama4d 1mo reme "Cuia TSKeCTH
Cuma TsHKecTH Ha UX IJIaHETaX.
25 dusnueckue xa af([fgr WCTUKH IJIAHET 05.12 bubmmorexa [JOK
p p ' ' https://m.edsoo.ru/ff0a1502
Msmepenue cui. JlunamMmomeTp.
bu6mmoreka [IOK
2 B .H 7.12
6 e Tela. HICBeCOMOCTh 0 https://m.edsoo.ru/ff0al778
CroxeHne ABYX CHJI, HaIIpaBJIEHHBIX
27 10 OJHOK HI[;I?\:;I?I ’ 12.12 bubmorexa [OK
A . P ' ' https://m.edsoo.ru/ff0ala70
PaBHOpelicTBYIOIIAs CHIT
28 femeHHe faﬂaq 110 TeMe ) 14.12
PaBHOzeiicTByIOIIAs CHIT
Cuna tpenus u e€ Buabl. TpeHue B bubmmorexa [IOK
29 19.12
TPUPOJIE U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlabopaTopnas padora Ne 3
30 «H3y4yeHune 3aBHCHMOCTH CHJIBI 2112 bubmuorexa [IOK

TPEHUS CKOJIbKEHHUS OT CHJIbI
JNaBJICHUS M XapaKTepa

https://m.edsoo.ru/ff0alcc8




CONMPHUKACAIIINXCS MOBEPXHOCTEI

Pemenue 3agau Ha onpeneneHne

31 . . 28.12
PaBHOJICHCTBYIOIEH CUITBI
Pemenue 3amgau no remaMm: «Bec
tenay, «I'papuueckoe nzodbpaxeHue bubnnorexa [IOK
32 . 09.01
cuiy, «Cuibl», «PaBHOAEHCTBYIONIAS https://m.edsoo.ru/ff0alde0
CHII»
KonTpoasnas padora Ne3 mo
33 TemaMm: «Bec Tesa», «I'papuyeckoe 26.12
u300paxkeHue cu», «CHib»
Hasnenune. CiocoObl yMEHBIIICHHS 1 bubmuorexa [IOK
34 11.01
YBEJIMYEHHUSI TaBJICHUS https://m.edsoo.ru/ff0a20a6
JlaBiieHue ra3za. 3aBUCUMOCTD
35 aBJIE€HHUS raza oT 00bLéMa 16.01 bubmmorexa [JOK
g ’ ' https://m.edsoo.ru/ff0a2376
TEMITepaTyphl
Ilepenaua naBinenust TBEPALIMUA
36 TCJIP;.I\)/III/I nci KOCTIMH U Ir)zi,aMH 18.01 bubmmorexa HOK
» HHA ) ' https://m.edsoo.ru/ff0a25b0
3akon Ilackans
JlaBaeHue B )KMAKOCTH U rase, bu6nuorexa [IOK
37 N 23.01
BBI3BAHHOE JICUCTBHUEM CIUIBI TSIKECTHU https://m.edsoo.ru/ff0a2718
38 Pemenue 3anau no reme «JlaBpieHue B 25 01 bubmuorexa [JOK
JKUIKOCTH U rase. 3akoH Ilackaisy» ' https://m.edsoo.ru/ff0a2826
bu6nunorexa [IOK
39 Coobmarompecs cocyyp! 30.01 https://m.edsoo.ru/ff0a2970
bubmuorexa [IOK
4 r i 1.02
0 HAPABIMHACCITH Hpece 01.0 https://m.edsoo.ru/ff0a3136
41 Manomertpsl. IlopmHeBon 06.02

SKUKOCTHEIM HAacocC




ATmocdepa 3eMiau U IpUYHHBL € bubnnorexa [IOK
42 08.02
CYIIIECTBOBAHUS https://m.edsoo.ru/ff0a2b5a
43 Bec Bo3nyxa. AtmochepHoe 13.02 bubnmoreka LIOK
JaBJICHHE ' https://m.edsoo.ru/ff0a2b5a
44 N3mepenue atMmocdepHOro 1aBieHuUs. 15.02 bubnnorexa [IOK
OmnbiT Toppuueim ' https://m.edsoo.ru/ff0a2da8
3aBHCUMOCTH aTMOC(HEPHOTO
45 aBJICHUS OT BBICOTHI HaJl YpPOBHEM 20.02 bubmmorexa [IOK
A abls ' https://m.edsoo.ru/ff0a2fc4
Mops
Bbapomertp-anepoun. AtmochepHoe bubnmoreka [JOK
46 22.02
JIaBJICHUE HA Pa3JIMYHbIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
JlelicTBUE KUIKOCTH U Ta3a HA
47 MOTPY>KEHHOE B HUX TEJIO 27.02 bubamorera LOK
Py ' ' https://m.edsoo.ru/ff0a3276
ApxumMeoBa cuiia
JlabopaTtopHnasi pa6ora Ned
«OmnpenesieHue BbITATKMBAIOLICH bubnmoreka LIOK
48 " . 29.02
CHJIBbI, ICHCTBYIOLIECH HA TeJIOo, https://m.edsoo.ru/ff0a33fc
MOTPYKEHHOE B KUAKOCTH)»
JlabopaTtopHnasi pa6ora Ne S5 mno
Teme «MccieoBanue 3aBUCHMOCTH
49 Beca TeJia B Boje OT 00bhEéMa 05.03 bubmmorexa [OK
. ' https://m.edsoo.ru/ff0a3514
MOTPYKEHHOI B JKHIKOCTh YaCTH
TeJIay
bubmmoreka [IOK
50 I1 07.03
flapatte Tet https://m.edsoo.ru/ff0a3a96
JlabopaTopHas pabdora Ne6
51 "KoHcTpynpoBaHHe apeoMeTpa HJIH 12.03

KOHCTPYMPOBaHMe JOAKH U




onpenaeieHue eé
rpysonoabémMaocTu"

Pemenne 3amad no temaMm: «IlnaBanne
cynoB. Bo3nyxonnaBanuey,

bubmmoreka [JOK

52 «/laBneHue TBEPABIX TEN, XKUIAKOCTEU 14.03 https://m.edsoo.ru/ff0a3654
U Ta30B»
KonTpoabnas padora Ne4 nmo reme
53 «/laBieHne TBepABIX TeJ, 19.03
JKHJIKOCTEH M ra3oB»
bu6nunorexa [IOK
>4 Mexanmeckas padora 21.03 https://m.edsoo.ru/ff0a3f82
bu6mmoreka [IOK
55 MomHocTs. EMUHUIEI MOIITHOCTH 04.04 httos://m.edsoo.ru/Ff0a3f82
56 Bcepoccuiickas mpoBepouHasi 09.04
pabora
VYpoxk-uccnenoanue "Pacuér
57 MOIITHOCTH, Pa3BUBAEMOM TIPH 11.04
oJbEMeE 10 JIeCTHHIE"
58 [IpocTeie Mmexanu3Msbl. Peryar. 16.04
PaBHOBecue cui Ha ppiuare
Popiuaru B TexHuke, ObITY U
59 npupozae. Jladboparopnas padora 18.04 bubnuorexa [IOK
Ne7 «MccnenoBanue ycaoBuit https://m.edsoo.ru/ff0a478e
paBHOBeCHSI pblUara
Pemrenue 3amau mo teme «Y ClI0BUSI bu6nunorexa LIOK
60 23.04
paBHOBECHSI pblUara https://m.edsoo.ru/ff0a48a6
61 Koaddunment noneznoro aeicTBust 2504

MexaHusma. Jlaboparopuas pabora




Ne8 «U3mepenue KII/{ Hak/J10HHOM
II0CKOCTH

Pemrenne 3amau o reme "Pabora,

bubnuoreka [IOK

62 MouHocTh, KITT" L 02.05 https://m.edsoo.ru/ff0a4c48
Mexanuueckas YHEprusl. Bu6morexa [IOK

63 Kunernueckas u moreHnagbHas 1 07.05 httos://m.edsoo.ru/ff0ad252
SHEPTUs

64 3aKOH COXpaHEHUsI MEXaHUYECKOU 1 14.05 bu6mmoteka [IOK
SHEPIruu https://m.edsoo.ru/ff0a4360
YPOK-3KCIIEpUMEHT I10 TEME
"DKCEPUMEHTAIBHOE OIPEICIICHUE

65 HM3MEHCHHUS Kmfemqecxon u 1 1 16.05
MOTeHIIUATBLHON YHEPTUU MPU
CKaTBhIBAHHMH TeJIa 10 HAKJIOHHOU
IJIOCKOCTH"

66 KonTtpoabHnasi padora NeS mo reme 1 23.05
«Pabora 1 MOIITHOCTb. JHEPrus»

67 Pabota ¢ Tekctamu 1o Teme 1 21,05 bu6mmorexka [IOK
"MexaHnuecKkoe IBUKeHue" https://m.edsoo.ru/ff0a4ee6
Pabora c TGKCTaMI/I 10 TEME Bu6morexa [IOK

68 "I[aBJIteI/Ie TBEPJIBIX TEJ, )KUJIKOCTEH 1 23.05 httos://m.edsoo.ru/ff0adffe
1 Ta30B

OBUIEE KOJIMYECTBO YACOB I10 68 13

[TPOTPAMME




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIbBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YAHEHUKA

» Gusuka: 7-1 knacc: 6a30BbI ypoBeHb: yueOHUK, 7 kiacc/ [lepbimkun U.M.,

NBanoB A.U., AkimonepHoe odmiectBo «3marenbcTBo «lIpocBemenue)

METOANYECKHUE MATEPUAJIBI J1JISA YUUTEJIA

1. A.E. Mapon, E.A. Mapon. [lunaktudeckrue MaTepuaibl kK yaeonuky 1. M.
[Teppimikuna, A.W. MiBanosa.

2. A.O. Yepnurkona, C.H. 'manenkosa, B.B. KynpsBues. Meroguaeckoe
nocobue k yueOnuky .M. Ilepwikuna, A.W. MBanosa.

3. A.E. Mapon, E.A. MapoHn, C.B. Ilo3oiickuii. COOpHUK BOIIPOCOB U 3a7a4 K

yueonuky U.M. Ilepsimkuna, A.U. BanoBa.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPChBI CETH
HUHTEPHET

https://m.edsoo.ru

COI'JTACOBAHO

[IpoTokoi 3acenanus

MeTtoanueckoro coBera

MBOY Turosckou COII

[Tpukaz Ne 1 ot 30.08.2023r.
TroTronaukoBa A.M.
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