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CopneprkaHue MporpamMmbl HalipaBieHO Ha (GOPMUPOBAHHME €CTECTBEHHOHAYYHOI IPaMOTHOCTH
y4aluxcs U OpraHu3alfio U3ydeHus: PU3UKU Ha AeATEIbHOCTHOM OCHOBE. B Hell yunTsiBatoTCs
BO3MOJKHOCTH IpenmeTa B peanuzauuu TpedoBanuii @®I'OC OO0 k niaaHupyeMbIM JIMYHOCTHBIM U
MeTarnpeIMETHBIM pe3ybTaTaM 00y4eHus, a TAKKe MEXKIIPEIMETHbIE CBSI3H €CTECTBEHHOHAYYHBIX
y4eOHBIX MPEIMETOB HAa YPOBHE OCHOBHOTO 001I1er0 00pa3oBaHusl.



OBIIAA XAPAKTEPUCTUKA YYEBHOI'O TIPEIMETA «®U3UKA»

Kypc puszuku — cuctemMooOpasyromuii isi €CTECTBEHHOHAYYHBIX YUEOHBIX MPEAMETOB, TOCKOIBKY
(u3HUecKre 3aKOHBI JIS)KAT B OCHOBE MIPOIIECCOB U SIBIICHUM, N3y9aeMbIX XUMHEH, OMOTIOTHEH,
acTpoHOMHUEH U Pu3ndeckoii reorpadueii. Pu3uka — 3TO MPEIMET, KOTOPIH HE TOJLKO BHOCHT
OCHOBHOM BKJIaJl B €CTECTBEHHOHAYYHYIO KapTUHY MUPA, HO U MIPEAOCTABIIIECT HauboJiee ICHbIC
00pa3iibl MPUMEHCHHSI HAYYHOTO METOIa MIO3HAHUS, T.€. CII0c00a MoTyYeHUs JOCTOBEPHBIX 3HAHUH O
mupe. Hakonen, ¢u3nka — 3T0 mpeaMeT, KOTOPBIA HAPSITy C APYTUMHU €CTECTBCHHOHAYYHBIMU
MpeAMETaMu JOJDKEH 1aTh MKOJbHUKAM MPEICTaBICHNUE 00 YBICKATEIbHOCTH HAYYHOTO
KCCIIEIOBAHUA U PAJIOCTU CAMOCTOATEIIBHOTO OTKPBITUS HOBOT'O 3HAHUA.

OpHa U3 TIIaBHBIX 3a/1a4 (PU3MIecKoro o0pa3oBaHus B CTPYKTYpe 0OIIero 00pa3oBaHus COCTOUT B
(hopMUPOBAHUY €CTECTBEHHOHAYYHOUW IPaMOTHOCTH M MHTEpeCca K HayKe Y OCHOBHOM MacChl
oOyuarouuxcs, KOTopble B JaJibHEHIIeM OyayT 3aHSTHI B CaMbIX pa3HO 00pa3HbIX chepax
nesrenbHOCTH. Ho He MeHee Ba)KHO 3a/1a4eil SIBISETCS BBISBJICHHE M ITOATOTOBKA TAIAHTIIMBBIX
MOJIOJIBIX JIFOJICH IS IPOJIOJKEHUST 00pa30BaHuUs U AabHEUIIEH POPECCHOHATBHON e TeTLHOCTH
B 00J1aCTH €CTECTBEHHOHAYYHBIX UCCIICOBAHUI M CO3/IaHMH HOBBIX TeXHOJOTHA. COrtacHo
MPUHATOMY B MEXIyHAPOIHOM COOOIIECTBE ONpeeieHnto, «EctecTBeHHOHAYYHASI TPAMOTHOCTh —
3TO CMOCOOHOCTH YENIOBEKa 3aHUMAaTh AKTUBHYIO IPa)XIaHCKYIO MO3HUIIHIO IO 00IIECTBEHHO
3HaYMMBIM BOIIPOCAM, CBSI3aHHBIM C €CTECTBEHHBIMH HayKaMH, H €0 TOTOBHOCTh HHTEPECOBATHCS
€CTeCTBEHHOHAYYHBIMH HJesIMHA. HaydHO rpaMOTHBIN YeIOBEK CTPEMHUTCS yIaCTBOBATH B
apryMEHTHPOBAHHOM OOCYKJIEHUH TPOOIIEM, OTHOCSIIINXCS K €CTECTBEHHBIM HayKaM U
TEXHOJIOTHUSM, UTO TpeOyeT OT HETrO CIIEIYIONINX KOMIIETEHTHOCTEMH:

— HAaY4YHO OOBACHATH SBJICHUA,
— OLICHUBATh U MOHUMATh 0COOEHHOCTH HAay4YHOI'O UCCJIICO0BAaHMI,
— HUHTCPHPCTUPOBATh JAHHBIC U MCIIOJIB30BAaTh HAYYHBIC NOKA3aTCIbCTBA JJI IMOJTYUCHHA BBIBOJOB.

N3yuenue pu3nku ciocoOHO BHECTH peIlaloNnii BKIaa B OPMUPOBAHUE
€CTECTBEHHOHAYYHOU IPaMOTHOCTH 00yUarOIuXCsl.

HEJIN U3YYEHUSA YYEBHOI'O IIPEJIMETA «®U3UKA»

Lenu u3ydyenus U3k HAa YPOBHE OCHOBHOTO 00IIIero 00pa3oBaHus onpezeieHsl B KoHienmu
npernoiaBanus yueOHoro npeamera «Dusnka» B 00pa3oBaTeIbHbIX OpraHu3anusx Poccuiickoit
denepanyu, peaau3yonX OCHOBHBIE 00111e00pa30BaTeIbHbIC TPOTPAMMBI, YTBEPKIEHHON
pemenreM Koyternn MunucTtepcerBa npocselinenus Poccuiickoit ®eaeparuu, mpoToKosI ot 3
nexadps 2019 r. Ne [TK-4BH.

Lenu nzyyenus Gpu3uku:

— HpI/IO6peTCHI/IC HHTEpECAa U CTPCMIICHUA 06yqa10mnxc>1 K HAYYHOMY U3YUCHUIO
MpUPOAbI, pa3BUTUC UX UHTCIJICKTYAJIbHBIX U TBOPUYCCKUX CHOCO6HOCT€I\/’I;

— Ppa3BUTHC Hpe,[[CTaBJ'IeHI/Iﬁ 0 HAYYHOM MCTOIC MO3HAHUA U q)OpMI/IpOBaHI/Ie
HCCIICA0BATCIBCKOTO OTHOICHUA K OKPYKAIOIIHUM SABJICHUAM
— q)OpMI/IpOBaHI/IC HAaYYHOT'O MUPOBO33PCHHUA KAK PEC3YyJIbTaTa U3YYCHUA OCHOB CTPOCHU A

MaTepuH U (PyHAaMEHTAIbHBIX 3aKOHOB (DU3UKH;

— (bOpMI/IpOBaHI/IC Hpe,[[CTaBJ'IeHI/Iﬁ 0 poJir (I)I/ISI/IKI/I IJIA pa3BUTHA APYT'UX CCTCCTBCHHBIX HAYK,
TCXHUKH U TCXHOHOTHﬁ;



— pa3BUTHE MPEACTABICHUHN 0 BO3MOXKHBIX cdepax Oymymiel mpodeccuoHanbHOMI
JeSITeNLHOCTH, CBSI3aHHOW C (PM3UKOH, MOATOTOBKA K JAIBHEUIIIEMY 00YUEHHUIO B 3TOM
HaIpaBJICHUU.

JlocTmKeHue ITUX 1iejIell Ha YPOBHE OCHOBHOTO 00IIEro 00pa3oBaHus 00eCIeUNBACTCSI
pELICHUEM CIICAYIOLINX 3a/1a4:

— MpHOOpeTeHNE 3HAHUHN O TUCKPETHOM CTPOCHHH BEIIECTBA, O MEXaHUYECKHX,
TEIUTIOBBIX, AJICKTPUUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

— npuoOpeTeHre yMEHUH OMUCHIBATh U OOBSICHATH (PH3UUECKUE SIBICHUS C
HCIIOJIb30BAHNUEM IIOJTYYEHHBIX 3HAHUM;

— OCBOEHHE METOJIOB PELICHUS MPOCTEHIINX PACYETHBIX 3a7a4 C UCIIOJIb30BAHUEM
bu3nIeCKUX MOIeNel, TBOPUECKUX U MPAKTHKOOPUEHTHPOBAHHBIX 3a/1a4;

— Pa3BUTHC YMGHI/Iﬁ Ha6J'II-OI[aTI> MMPUPOAHBIC ABJICHUA W BBINIOJIHATE OIIBITHI, J'Ia60paT0pHI>I€
pa60T51 1 OKCIICPUMCHTAJIBHBIC UCCIICJOBAHUA C UCITOJIB30BAHUEM NU3MEPHUTECIIbHBIX HpI/I60pOB;

— OCBOEHHE IPUEMOB pabOThI ¢ HHPOpMaIel PU3NIECKOTO COIEpIKaHNs, BKIIOYast
MH(OPMALIHIO O COBPEMEHHBIX JOCTHKEHUAX (PU3MKHU; aHAJIN3 U KPUTHYECKOE OLICHUBAaHNE
uHpopmanuy;

— 3HAKOMCTBO €O cepamu mpodhecCHOHATBHOU IeATeTLHOCTH, CBI3aHHBIMHU C
(GU3NKOH, U COBPEMEHHBIMHU TEXHOJIOTHUSIMH, OCHOBAHHBIMH Ha JIOCTH)KCHUSX
¢buznuecKoi HayKu.

MECTO YYEBHOI'O IIPE/IMETA «®U3UKA» B YHEBHOM IIJIAHE

B cootBerctBrmM ¢ ®I'OC OOO dusuka sBiseTcs 0053aTeIbHBIM IPEIMETOM Ha YPOBHE
OCHOBHOTO 00111er0 0Opa3zoBanus. [laHHas mporpaMma npeaycMaTpuBaceT u3ydeHue (pu3uku Ha
0a30BOM ypoBHE B 7 Kjacce B 00bEéMe 68 4acoB 1o 2 yaca B HEJCIIO.

COJEPKXAHME YYEBHOI'O ITPEAMETA

Pa3nen 1. ®u3uka v eé posib B IO3HAHUHM OKPYKAIOIIEr0 MUpa
®du3rka — Hayka O PUPOJE, U3ydaeT (PU3NUECKHE SIBJICHUSA: MEXaHUYECKHE, TEIIOBbIE,
ANIEKTPUYECKHE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

dusnyeckue BeMUMHBL. M3Mepenune ¢puzndeckux BennuuH. Ousnyeckue mpuoopsI.
[TorpemHocTs u3MepeHnid. MexayHapoHasi cCucTeMa eAMHHIL.

Kak (bHSHKa U ApYrue€ CCTCCTBCHHBLIC HAYKU HU3YYAKOT IIPUPOAY. ECTGCTBCHHOHay‘lHBIﬁ MECTO
IIO3HAaHHA: Ha6J'IIOI[eHI/Ie, INNOCTAHOBKAa HAYYHOI'O BOIIPOCA, BBIABUIKCHHUEC THUIIOTEC3, DKCIICPUMCECHT I10

MIPOBEPKE THIOTE3, OOBICHCHHE HaOIogaeMoro sBieHus. Onucanue (U3UYECKUX SBJICHHH C
IIOMOIILIO MOJENIEH.

JdeMoHcTpanuu
1. MexaHnuyeckue, TEIUIOBbIE, EKTPHUUECKUE, MaTHUTHBIE, CBETOBBIE
SIBJICHUS.

2. ®usnueckue npuOOPHI U MpolieTypa NPSIMbIX U3MEPEHUH aHaTOrOBBIM U LIU(POBBIM TPUOOPOM.

JlabopaTopHbie padoThl U ONBITHI

1. Onpenenenue 1eHbl JeICHUS MIKAIbl H3MEPUTEIBHOTO
npubopa.

2. I3mepenue paccTOsIHUM.

3. U3mepenne 00bEMa KUJIKOCTH U TBEPJIOTO TeJa.

4. OnpeneneHye pa3MepoB MajbIX TeEIl.



5. 3Mmepenue temiiepaTrypbl Ipy MOMOUIM KUAKOCTHOTO TEPMOMETPA U JaTYUKA
TEMIIepaTyphbl.

6. [IpoBenenue rccne0BaHus MO MPOBEPKE TUIIOTE3bI: JATBbHOCTh MOJIETA [IAPUKa,
MYIIEHHOTO TOPU30HTAIBHO, TeM OOJIbIIe, YeM OOJIBIIIEe BHICOTA ITYCKA.

Paznen 2. HepBOHaanBHble CBCACHHUSA 0 CTPOCHUM BEIIECTBA

CTpOGHI/Ie BCIHICCTBA: aTOMBI U MOJICKYJIbI, X PAa3MCPHI. OHBITBI, AOKa3bIBAOIIUEC JUCKPETHOC
CTPOCHHC BCUICCTBA. OHI)ITI)I, JOKa3bIBAOIHUE JUCKPCTHOC CTPOCHUC BCIICCTBA.

JIBr>xeHue yacTuil BeniectBa. CBs3b CKOPOCTH ABMXKEHUS YACTUI] C TEMIIEPATYpPOH.
BpoyHnoBckoe nBmwkenue, muddy3us. BzanmoaelicTBre 9acTHIL BEIIECTBA: IPUTSDKCHUC U
OTTaJIKUBAHUE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOCHUE T'a30B, KUJKOCTEH U TBEPABIX (KPUCTALITUYCCKUX )
Tell. B3auMOoCBsI3b MEXIy CBOMCTBAMU BEILIECTB B PA3HBIX arperaTHbIX COCTOSHUSAX U UX
aTOMHOMOJIEKYJISIPHBIM cTpoeHHueM. OCOOEHHOCTH arperaTHbIX COCTOSTHUM BOJIbI. B3anmMocBsi3b
MEK/y CBOMCTBAMH BEIIECTB B PA3HBIX arperaTHbIX COCTOSHUAX U UX ATOMHOMOJIEKYJISIPHBIM
ctpoerreM. OCOOEHHOCTH arperaTHbIX COCTOSIHUN BOJIbl. OCOOCHHOCTH arperaTHbIX COCTOSTHUM
BO/JIBL.

JdeMoHcTpanuu

1. HaGmrogenue OpoyHOBCKOTO
TIBUKCHHUS.

2. Hab6monenue muddysun.

3. Ha6J'IIO)IeHI/Ie SIBJ'IGHI/II\/’I, O6’B$[CH${IOHH/IXCSI MPUTHKCHHUEM NI OTTAJIKMBAHUEM YaCTHUIl BEMICCTB.

JlaGopaTopHblie padoThbI M ONBITHI

1. Ouenka quaMeTpa aroMa METOJIOM PsIIOB (C UCTIOJIb30BaHUEM
dhoTorpadwuii). 2. ONBITH M0 HAOIIOJACHHUIO TETIOBOTO PACIITUPECHHS
ra3os.

3. OnbIThI 10 OOHAPYKEHUIO IEHCTBUS CHII MOJIEKYJIIPHOTO MPUTSHKEHHUSL.

Paznen 3. /IBu:keHHe M B3aUMOAEHCTBUH
Mexanuveckoe aBuxeHne. PaBHoMepHOE 1 HepaBHOMepHOE BIKeHHE. CKOpocTh. CpemHss
CKOPOCTbH IPU HEPABHOMEPHOM JBIKEHUHU. PacuéT myTu u BpeMeHu JABMXeHHUs. PaBHOMEpHOE 1

HepaBHOMepHoOe JBikeHue. Ckopoctb. CpeHsisi CKOPOCTh MPU HEPABHOMEPHOM JIBHYKEHUH. Pacuér
MyTU U BPEMEHH JIBUKCHHUSL.
SIBnenue nHepuu. 3aKOH HHEpLUHU. B3anmoaeiicTBie Ten Kak MpUYrHA U3MEHEHUS! CKOPOCTH

JIBMKEHMSA Tell. Macca kKak MCpa HHCPTHOCTH TCJIA. IInoTHOCTH BelecTRa. CBs13b INIOTHOCTH C
KOJIMYCCTBOM MOJICKYJI B €AUHULIC 00BéMa BCIICCTBA.

Cuna xak xapakTepucTHKa B3auMmoeicTsus Tenl. Cuna ynpyrocty u 3akoH I'yka. M3Mepenue cuisl
C IIOMOIIIBIO TMHAMOMETpa. SIBjIeHNUE TATOTEHUs U cuia TskecTd. Cuila TSHKECTH Ha IPYruXx IIaHeTax
(MC). Bec tena. HeecomocTs. CnoxeHne CHUl, HalPaBJICHHBIX 110 OJJHOM MPsIMOH.

PaBHoneiicTBytomas cuin. Cuna TpeHus. TpeHne CKOJIbKEHHS U TpeHHUe MoKos. TpeHue B mpupoje u
texauke (MC).

JdeMoHcTpanuu

1. HabnrogeHne MEXaHHYeCKOTO JBMKCHHUS

Tena.

2. 3mepeHue cKOpoCTH MPSIMOJITMHEHHOTO JIBHKECHUSI.

3. Habnronenue siBleHUsI MHEPIIHH.

4. HabmroieHne n3MeHeHUs! CKOPOCTH TIPU B3aMMOICHCTBUH
teil. 5. CpaBHEHHE Macc M0 B3aMMO/ICHCTBHIO TEJ.

6. CinoxeHue cuJl, HalmpaBJICHHBIX M0 OJHOM MPSIMOIA.



JlabopaTopHble padoThI U ONBITHI
1. Onpenenenne CKOPOCTH paBHOMEPHOTO BMYKEHUS (ILIAPUKA B )KUJKOCTH, MOJIEIH
AIIEKTPUYECKOT'O aBTOMOOWIIA U T. 11.).

2. Onpenenenue cpeHeil CKOPOCTH CKOJIBKEHHS OpYCKa M IApUKa 10 HAKIOHHOM

mockocTH. 3. OnpeaeneHue mioTHOCTU TBEPIOTO Tea.

4. OnbITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTskeHus (aedopMaliiy) IpyKHHBI OT
IIPUJIOKEHHOHN CHUJIBL.

5. OHI)ITI)I, ACMOHCTPHUPYIOIIUEC 3aBUCUMOCTDL CUJIbI TDCHUA CKOJIBXKCHUSA OT BECA TCJIa U
XapakTepa COMPHKACAIOIINXCS TOBEPXHOCTEH.

Paznen 4. /laBiienue TBEPABIX TeJl, :KHAKOCTEN U ra3oB
Hasnenne. CriocoObl yMEHBIIICHUS U YBEITUYCHUS NaBiicHUs. [laBieHne ra3a. 3aBHCHMOCTh
NaBJeHUs raza oT 00béMa, TemmepaTypsl. [lepenada naBneHust TBEPABIMU TEIAMH, KUJIKOCTIMH U
razamu. 3akoH [lackans. [THeBMaTHyYeCKre MalTMHbI. 3aBUCUMOCTb JIABJICHUS KUJKOCTH OT TITyOHHBI.
I'unpocratuueckuii mapagoke. CooOmaromuecs cocyabl. I napaBnuyeckie MEXaHU3MBI.
Atmocdepa 3eman u atMochepHoe naBieHue. [[pudnHbI CylecTBOBaHNS BO3yITHON 000I10YKH
3emu.
Omneit Toppuueru. U3meperune armocepHoro naBieHus. 3aBUCUMOCTH aTMOCHEPHOTO
JABJICHUS OT BBICOTHI HaJl ypoBHEM Mopsi. [Ipubops! myist u3smepeHus: atTMoChEpHOTO TaBIICHHUS.
JleiicTBHE KUIKOCTH M Ta3a Ha MOTPYKEHHOE B HUX TeJ0. BeITankuBaromast (apXxuMeaoBa) cuJa.
3akoH Apxumena. [TnaBanue ten. Bo3ayxomnaBanue.

JdeMoHcTpanuu
1. 3aBuCHMMOCTb JaBJIEHUs ra3a oT
TeMIIepaTyphl.

2. [lepenava naBiIeHUS KUKOCTHIO M TA30M.

3. Coolmraroruecs: CoOCy/pl.

4. T'mapaBnrdecKuit mpecc.

5. [IposiBiieHue neicTBUSA aTMOCHEPHOTO JaBJICHUS.

6. 3aBUCHMOCTD BBITAJIKMBAOIIEH CHIIBI OT 00bEMA MOTPYKEHHOM YaCTH TeJIa U INIOTHOCTH
KUJAKOCTH. 7. PABEHCTBO BBITAJIKMBAIOIICH CHJIBI BECY BHITECHEHHOM JKHIKOCTH.

8. YcnoBue miaBanus Tel: IIaBaHKUE UITH IOI'py’KEHUEC TEJI B 3aBUCHUMOCTHU OT COOTHOIICHUA
IUIOTHOCTEH Tejla B KHUIKOCTH.

JlaGopaTopHble padoThbI M ONBITHI

1. UccnenoBanue 3aBUCUMOCTH Beca Teja B BoJie OT 00bEMa NOrpy:KEHHOM B KUIKOCTh YaCTH

Tena.

2. OnpeneneHre BHITAIKUBAIOIICH CUJIbI, IEHCTBYIONIEH Ha TEJIO, TOTPYKEHHOE B KUIKOCTD.

3. [IpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CUIIBL, JCHCTBYIOIICH HA TEIO B )KUAKOCTH, OT MacChl
Tena.

4. OnbIThI, IEMOHCTPUPYIOILIME 3aBUCUMOCTD BBITAIKUBAIOILIEH CHUJIbI, IEHCTBYIOLIEH Ha TEJO B
KUAKOCTH, OT 00BEMA MOTPYKEHHOM B KUIKOCTh YaCTH TeJa U OT MJIOTHOCTU KHUAKOCTH.

5. KoHcTpynpoBaHue apeoMeTpa UM KOHCTPYUPOBAaHUE JIOJKU U OTIpe/ieNieHue eé
IpPy30N0bEMHOCTH.

Pazgen 5. PaGoTa u MOIIHOCTB.
JHeprust
Mexanunueckas padoTa. MOIIHOCTb.

ITpocTble MEXaHU3MBI: pbIvar, OJI0K, HAKJIOHHAs MIIO0CKOCTb. [IpaBuiio paBHOBecHs pblyara.
[IpumeneHue npaBuiIa paBHOBECHs pbluara K 06J0Ky. «3o0Toe npaBuio» Mexanuku. KITJI mpocteix
MexaHu3MOB. [IpocTbie MeXaHU3MBI B OBITY 1 TEXHHUKE.

Mexannueckas OHEPTrus. Kunernueckast u NOTCHIMAJIbHAA SHCPIUs. HpeBpaIueHI/Ie OAHOIo



BH/JIa MEXaHUYECKON SHEPTUU B IPYrON. 3aKOH COXPAHEHHUS SHEPTUU B MEXAHUKE.

JdeMoHcTpanuu
[IpuMeps! IpoCTBIX
MEXaHHU3MOB

JlabopaTopHble padoThI U ONBITHI
1. Onpenenenue paboThl CUIIBI TPEHUS IIPH PABHOMEPHOM JBIDKEHHUH TeJIa IO
TOPU30HTAIBHON TOBEPXHOCTH.

2. HccnenoBanue ycliOBUI paBHOBECHS pblyara.
3. U3mepenue KI1/l HaKITOHHOW TUIOCKOCTH.

4. V3y4yeHue 3aKOHa COXPAHEHUS MEXaHUYECKOI SHEPTUu.
INVIAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIBTATHI

N3yuenue ¢pusnku B 7 Kjlacce HANpaBICHO Ha IOCTHKEHUE 00YJarOIIMMHUCS
JIUYHOCTHBIX, METAIIPEIMETHBIX U NMPEAMETHBIX PE3YIbTATOB OCBOCHUS yU€OHOTO
npeaMera.

JIMYHOCTHBIE PE3YJIBTATDBI
Ilampuomuueckoe éocniuTanue:
— MPOSIBJIICHHE UHTEpeca K UICTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUICKON pu3ndeckon

HayKH; — IIEHHOCTHOE OTHOILIEHUE K JIOCTHKEHUSAM POCCUNCKUX YUEHBIX (PU3HKOB.

I'pasicoanckoe u dyxoeno-npaecmeennoe 6ocnumanue:
— FOTOBHOCTb K aKTUBHOMY Y4acCTHIO B OOCYXJI€HUN 00IIECTBEHHO-3HAUUMBIX M STHYECKHUX
po0ieM, CBA3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTHKEHUN PU3UKY;

— OCO3HaHHEC BaAXKHOCTU MOPAJIbHO-3THYCCKUX IIPUHIUIIOB B ACATCIIBHOCTHU y‘IéHOFO.

Icmemuueckoe gocnumanue:
— BOCIIPUATUC 3CTCTUYCCKUX KAYCCTB (bHSquCKOﬁ HAYKH: eé TapMOHHUYHOI'O IIOCTPOCHUA,

CTpOIroCTu, TOYHOCTH, JIAKOHUYIHOCTH.

lIeHHocmu HAay4HO020 NO3HAHUA .
— O0CO3HAaHUC NICHHOCTH (bHSPI“IGCKOfI HAayKH KaK MOIIIHOT'O MHCTPYMCHTA IIO3HAHHA MUPA,
OCHOBBI Pa3BHUTHA TeXHOHOFHﬁ, Ba)KHEHIIIEeH COCTaBHHIOH_[eﬁ KYJIBbTYPBI,

— Pa3BUTHUC HaquOﬁ J'IIO603HaTeJ'ILHOCTI/I, HHTCPECA K HCCHGHOB&TGHBCKOﬁ JCATCIIBHOCTH.

d)opmupommue Ky/sibm)pbol 300p03b}l U IMOUYUOHATIBHOZO0 5ﬂa20n0ﬂyllll}l.'
— O0CO3HAaHUC ICHHOCTH 0e301IacHOro 06pa3a JKHU3HU B COBPEMCHHOM TCXHOJIOTHYCCKOM MHUPCE,
BaKHOCTH ITPaBUJI 0€30I1acHOTO MOBEACHHUA HA TPAHCIIOPTE, HA AOpPOTaX, € SJICKTPUUCCKUM U
TCIIJIOBBIM O60py,Z[OBaHI/ICM B JOMAIITHUX YCJIOBUSAX;
— C(I)OpMI/IpOBaHHOCTB HaBBIKa pe(bHeKCI/II/I, IMPU3HAHUEC CBOCTO IIpaBa Ha OH_II/I6I(y M TAKOI'o XK€

IIpaBa y Ipyroro 4ejaoBeKa.

Tpyooeoe éocnumanue:
— aKTHBHOE YYacCTHE B PEIICHUU MPAKTUYECKUX 3a7a4 (B paMKax CEMbH, IITKOJIbI, TOPO/Ia,
Kpasi) TEXHOJIOTUUECKOH U COIMATbHON HAIIPABJICHHOCTH, TPEOYIOIIUX B TOM YHCJIC U
(bU3NYECKUX 3HAHUN;— MHTEPEC K MPAKTUICCKOMY H3yUCHHIO MPO(ECCHii, CBA3aHHBIX C

¢bu3uKoil.

Ixonozuueckoe eocnumanue:



— OpHUEHTAIMs Ha IPUMEHEeHNe (PU3NYeCKUX 3HAaHUM [T peleHus 3a/1a4 B 00J1acTu
OKpPY’KaIoIlel Cpe/ibl, IIaHUPOBAHUSI IOCTYIIKOB U OLIEHKH UX BO3MOYKHBIX NOCIEACTBUN AJIs
OKpYKaroIlel Cpe/ibl;— OCO3HAHUE TI00aTBbHOT0 XapaKTepa SIKOJIOTHIECKUX MPOoOIeM

IIyTEN UX PELICHUS.

Aodanmauusa 00yuarouie2oca K u3MeHAIOUWUMCA YCT108UAM COUUALHOU U RPUPOOHOIL CPEObL:

— NOTPeOHOCTH BO B3aMMOCHCTBUH ITPH BHIITOJHEHUH UCCIIETOBAHUN U TPOEKTOB
(bu3n4ecKoil HalPaBICHHOCTH, OTKPBHITOCTh OMBITY M 3HAHUSM JIPYTHUX;
— IOBBILIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH 4Yepe3 MPAKTUYECKYIO IEATEIBHOCTD;

— NoTpeOHOCTh B (POPMUPOBAHIH HOBBIX 3HAHH, B TOM YncIiie (OPMYINPOBATH HJIEH,
MOHATHS, TUTIOTE3BI 0 (PU3HUECKIX OOBEKTAX U SBJICHUSAX;

— OCO3HaHME AePUIMTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 001acTu (pU3MKY;
— IUIAaHUPOBAHUE CBOETO PA3BUTHS B IPHOOPETEHNHU HOBBIX (PM3MUECKUX 3HAHMIA;

— CTpEMJICHUE aHAJIU3UPOBATh U BBISBIIATH B3aMMOCBS3H MIPUPObI, 00IIECTBA M SKOHOMHKH, B
TOM YHCJI€ C UCHOJIB30BaHUEM PU3NYECKUX 3HAHMIA;

— OIICHKA CBOMX JICHCTBUH ¢ YUETOM BIIMSHHS HA OKPYKAIOIIYIO CPEAY, BO3MOKHBIX
TJIOOAIBHBIX TTOCIIEACTBUIM.

METANPEAMETHBIE PE3YJIBTATBI

YHuBepcaabHbIE TO3HABATEIIBHBIC ICUCTBUSA

Ba3zoevie nocuueckue oeiicmeu:
— BBISIBJISITH M XapaKTEPU30BATh CYIIECTBEHHBIE MPU3HAKA OOBEKTOB (SIBJICHUH);

— YCTaHaBJIMBaTh CYIIECTBEHHBIN MPU3HAK KIaCCHU(UKAIIMKI, OCHOBAHUS I 0000IICHUS 1
CpaBHEHUS,

— BBIABJIATH 3aKOHOMEPHOCTHU U ITPOTHUBOPEYMS B paCCMaTPpUBaCMbIX (baKTaX, JaHHBIX U
Ha6J'IIOI[eHI/I5IX, OTHOCAIIUXCA K (1)I/ISI/ILIGCKI/IM SIBJICHUAM,

— BBIABJIATH IPUYHMHHO-CJICACTBCHHEBIC CBA3H ITPU U3YUYCHUU (1)I/I3I/ILICCKI/IX SIBIICHUH U
IIpOUECCOB; ACIaTh BBIBOABI C MCIIOJIB30BAHUEM ACAYKTUBHBIX U NMHAYKTUBHBIX
YMO3aKJIIO‘{eHPII>'I, BBIIBUI'aTb THIIOTC3bI O B3aMMOCBA3AX (bl/I3I/ILIeCKI/IX BCJIIMYHNH,

— CaMOCTOSTEIBHO BBIOUPATH CIIOCO0 perieHus yueOHoM (hr3nueckoi 3a1auu (cpaBHEHUE
HECKOJIbKUX BAPHAHTOB PEIICHHsI, BLIOOP HauOo0JIee MOAXOSIIEr0 ¢ Y4ETOM CaMOCTOSITEIILHO
BBIJICJICHHBIX KPUTEPHUER).

Bazoevie uccneooeamenvckue oeiicmeus:
— HCIIOJIb30BATH BOIIPOCHI KAK HCCIeI0BaTEIbCKUM HWHCTPYMCHT ITIO3HAHUS;

— [IPOBOAUTH MO CaMOCTOATCIIBHO COCTABIICHHOMY IIJIaHY OIIBIT, HECJIOKHBIN
(I)I/ISI/ILICCKI/II\/'I OKCIICPUMCHT, HeOOJIbIIIOE HCCICIOBAaHUC (1)I/I3I/IIICCKOFO SABJICHUS,

— OLCHHBATb HA TPUMEHUMOCTDb U NOCTOBCPHOCTDH I/IHq)OpMaI_II/IIO, MOJIYYCHHYIO B XO/JI€
HCCIICA0OBAaHU UJIN SKCIICPUMCHTA,

— CaMOCTOATCIIBHO (bOpMyJ'IPIpOBaTB 0606H_[CHI/I$I " BBIBO/JIBI I1O pE3YJIbTaTaM
HpOBe,Z[éHHOFO Ha6J'IIO,I[eHI/IH, OIIbITa, UCCIICAOBAHMUA,

— IPOTHO3UPOBATH BO3MOKHOC JalbHEHIIee pa3BUTUC (I)I/ISI/I‘-ICCKI/IX mponecCoB, a TAKIKC
BbIIBUT'aThb ITPCATIOJIOKCHUA 00 ux PAa3BUTHUU B HOBLIX YCJIOBUAX U KOHTCKCTAX.

Paboma c unghopmanuei:



— IPUMEHSTH Pa3InYHbIE METO/Ibl, HHCTPYMEHTHI U 3aIPOCHI IIPH MOUCKE U 0TOOpE
MHGOpPMAIIUY WU TAaHHBIX C YYETOM MPEATIOKEHHON yueOHOH (pu3nuecko 3a1aum;

— aHAJTM3UPOBATh, CHCTEMATH3UPOBATh M MHTEPIPETUPOBATH NHPOPMALIUIO PA3THUHBIX BUJOB U
(dhopM TIpeIcTaBICHNUS;

— CaMOCTOSITENILHO BEIOMPATh ONTHUMAIBHYIO (JOPMY MpEACTaBICHUS HHPOPMALIUH U
WUTIOCTPUPOBATH PeIIacMble 3a/1a4i HECTOKHBIMH CXeMaMH, JarpaMMaMu, HHOHM rpadukoii u ux
KOMOUWHAITUSMH.

YHuBepcanbHbIe KOMMYHUKAaTUBHBIE JCHCTBUSA

Obwenue:

— B Xo7e 00CyX/IeHHUs y4eOHOTO MaTepHaia, pe3yIbTaToB Ja00paTOPHBIX PabOT U MPOEKTOB
3a/1aBaTh BOIIPOCHI M0 CYIIECTBY 0OCYXIaeMOil TEMbI U BHICKA3bIBATh UJICH, HAIICJIICHHbBIE HA
pelIeHre 3ajauu 1 NoJiiepKaHue 01arokenaTeaIbHOCTH OOLICHUS;

— COTIOCTAaBIIATH CBOU CYXJEHUS C CY)KJICHUSMHU JIPYTUX YIACTHUKOB JIMAJIOTa,
0OHapY>KUBATh PA3JIUYHE U CXOJCTBO MO3HIIHI;

— BBIpaXaTb CBOIO TOYKY 3PpCHUA B YCTHBIX U TMCbMECHHBIX TCKCTAaX;

— MyOJIMYHO NMPEACTABIATH PE3YIbTaThl BBIMOIHEHHOTO (PU3UYECKOTO OIbITA
(9KCIIepUMeHTa, UCCIIeI0BaHMs], IIPOEKTA).

Coemecmnasn oesamenbHOCHMb (COMPYOHUUECHB0):

— MOHUMAaTh U UCIOJIb30BaTh IPEUMYILECTBA KOMaHAHON 1 HHIUBUIYaIbHON pabOTHI MpU
pelIeHUH KOHKPETHOM (pu3nyYecKoil mpoOiaemsl;

— MPUHUMATh [IEJTU COBMECTHOM JICSITEIbHOCTH, OPraHU30BbIBATh ICHCTBUS 10 e&
JTOCTHIKEHHIO: PAaCIIPENICIISITh POJIH, 00CYKIATh IIPOIECCHI U Pe3ybTaThl COBMECTHOW pabOTHI;
0000111aTh MHEHUS HECKOJILKHUX JIIOJICH;

— BBIINIOJIHATH CBOIO YaCTb pa6OTBI, AO0CTUTasA KAYECTBCHHOI'O pE3yJIbTaTa o0 CBOEMY
HaIIpaBJICHUIO U KOOPAUHUPYA CBOU ,Z[Cf/iCTBI/IH C APpYrUMH YiICHAMH KOMaHIbI;

— OLCHHUBATHh KAa4€CTBO CBOCIO BKJIaZaa B 06H_[I/II71 IMPOAYKT I10 KPUTCPUAM,
CaMOCTOATCIBHO C(l)OpMy.]'IPIpOBaHHHM Y4aCTHHKaMH B3aHMOﬂeﬁCTBHH.

YHuBepcanbHbIe PETyISTUBHBIE NEHCTBUS

Camoopzanumuuﬂ:

— BBISABIIATH IPOOJIEMBI B )KHU3HEHHBIX M YYEOHBIX CUTYALIUSX, TPEOYIOLIUX IS PEIICHUs
(bu3nyuecKux 3HAHUII;

— OPUEHTHUPOBATHLCS B PA3IUYHBIX TOAX0aX NPUHITUS PELIeHUH (MHAUBUIYaIbHOE,
MIPUHSATHE PEIIeHHs B TPYIIE, IPUHATHE PEIIEHUH IpyInoi);

— CaAMOCTOATCIIBHO COCTABJIATH AJITOPUTM PCHICHUA (I)I/I3I/I‘{eCKOI7I 3aJa44 HJIM I1JIaHa
HUCCICIOBAaHUs C y‘IéTOM HMCIOIIUXCA PECYpCOB U COOCTBEHHBIX BOSMO)KHOCTCﬁ,
APTYMCHTUPOBATH MpEAIaracMbI€ BaApHaHTbI peHleHHfI;

— JIenath BHIOOP U OpaTh OTBETCTBEHHOCTH 3a PEIICHHUE.
Camoxonmpons (peprexcus):
— JIaBaTh a/ICKBaTHYIO OIIEHKY CUTYAIlMH U MpeAararh riaH e€ n3MeHEHHS;

— OOBSCHATH IPUYUHBI JOCTKEHUS (HEIOCTHIKEHUS) Pe3yIbTaTOB JICSTEIBHOCTH, 1aBaTh
OLIEHKY IPUOOPETEHHOMY OTIBITY;

— BHOCHUTBH KOPPECKTUBLI B ACATCIIbHOCTDb (B TOM YHCJIC B XO BBIIIOJIHCHHUA (1)I/ISI/I‘I€CKOI‘O



MCCIICIOBAaHUS WM MTPOEKTa) HA OCHOBE HOBBIX OOCTOSTENILCTB, U3MEHUBIIHUXCS CUTYaIUH,
YCTaHOBJICHHBIX OITMOOK, BOSHUKIINX TPYTHOCTEH;

— OLICHMBATb COOTBCTCTBUC PE3YJIbTAaTa LUCIU U YCJIOBUAM.

Imoyuonanvhvlii unmeniekm:
— CTaBUTH ce0sl Ha MECTO JIPYTrOTO YEIOBEKA B XOJI€ CIIOpa WM AUC KYCCHH Ha HAYYHYIO
TEeMY, IOHUMAaTh MOTHBBI, HAMEPEHHUS U JIOTUKY JIPYTOTO.

Ilpunamue ceéa u opyzux:

— IPU3HABaTh CBOE IIPABO Ha OMIMOKY IPHU pelIeHUH (PU3HUECKUX 3a/1a4 UK B
YTBEPKACHUAX HA HAYYHBIEC TEMBI U TAKOE K€ IPAaBO APYroro.

HNPEJIMETHBIE PE3YJIbTATbBI

[IpenmMeTHBIE pe3yabTaThl HA 6a30BOM YPOBHE JIOJDKHBI OTpakaTh C(hOPMUPOBAHHOCTD Y
oOyuarouxcs yMeHH:

— HCIIOJIb30BAaTh IOHATHA: (bHSI/I‘IeCKI/Ie U XUMHUYCCKUEC ABJICHU, Ha6J'IIOI[€HI/I€, OKCIICPUMCHT,
MOACIb, TUIIOTE3a, CAMHHUIIbI (1)I/ISI/I‘IGCKI/IX BCJIMYMH, aTOM, MOJICKYJIa, arperaTHbIC COCTOSAHUA
BelecTBa (TBEPAOE, )KUIKOE, ra3000pa3HOE); MEXaHUYECKOE JBM)KEHHE (PaBHOMEPHOE,
HEpaBHOMEPHOE, MPSIMOJIMHEHHOE), TPaeKTOPHSI, paBHOICHCTBYIOMIAs CHII, Jeopmanus
(ympyrasi, miacTu4decKkas), HeBECOMOCTh, COOOIIAIOIINECS COCY/IBI,

— pasnuuaTth sBieHus (quddy3us; TEII0BOe ABMKEHUE YaCTHIl BEIIECTBA; PABHOMEPHOE
JBIKEHUE;, HEPAaBHOMEPHOE JBMKEHUE; MHEPITUS; B3aUMOJICHCTBUE TEJ; PABHOBECHE TBEPABIX TEI
C 3aKpEIUIEHHON OCBIO BpaIlleHUS; TIepeaaya JaBieHUs TBEPIBIMH TEIIAMHU, KUJIKOCTIMU U Ta3aMU;
aTMoc(epHOe 1aBJeHHE; MJIaBaHUE TE; MPEBPAIleHNUs MEXaHNUYECKON SHEPTUH) 10 OITUCAHUIO UX
XapaKTEepPHBIX CBOWCTB U HA OCHOBE OIBITOB, IEMOHCTPUPYIOLIUX JaHHOE (pU3HUecKoe SBICHHUE,

— pacro3HaBaTh MPOSBICHUE U3YYCHHBIX (PU3NUECKUX SBJICHUI B OKpYXAIOIIEM MHUPE, B TOM
yuciie GU3NYECKUe SIBJICHUS B IPUPOJAE: PUMEPDI IBUKEHUS C PAa3IMUYHBIMU CKOPOCTAMU B
KUBOU U HEKUBOU MPUPO/IE; NEUCTBUE CHIIBI TPEHHS B IPUPOJE U TEXHUKE; BIUSHUE
aTMOC(epHOTro aBJICHUS Ha )KUBOW OpraHU3M; IUIaBaHUE PHIO; phIYary B T YeJI0BEKa; MpU
3TOM IEPEBOIUTH MPAKTUYECKYIO 33/1a4y B YU€OHYIO, BBIJICNATH CyLIECTBEHHbIE
CBOMCTBa/MpU3HAKN (PU3UUECKUX SIBICHMUIA,

— OIUCBIBATH U3y4YEHHBIE CBOMCTBA Tel U (PU3NYECKUE SBJICHUS, UCHIOJb3Ys (pU3HUECKUe
BEJIMYUHBI (Macca, 00bEM, INIOTHOCTh BEILECTBA, BPeMs, IIyTh, CKOPOCTb, CPEAHSS CKOPOCTh, CUJIa
YIIPYTOCTH, CHJIA TSDKECTH, BEC Tela, CHJ1a TPEHHUs, laBjieHue (TBEPJOTO Tela, KUAKOCTH, Ia3a),
BBITAJIKMBAIOIIAs CHJIA, MEXaHUYECKask paboTa, MOIIHOCT, IJICUO CHUJIbI, MOMEHT CHUJIBI,

KO3 PULHUEHT M0JIE3HOTO JeWCTBUS MEXAaHU3MOB, KHHETHUECKasl U OTEHIMAIbHAs SHEPIUs); IPH
ONMCAHUHU MTPABUIIBHO TPAKTOBATh (PU3M-YECKUN CMBICI UCIOJIb3YEMbIX BEJIMYMH, UX
0003HaueHMSI U €TUHUILIBI (PU3NYECKUX BEIMYMH, HAXOAUTh (POPMYIIBI, CBA3BIBAIOIINE JaHHYIO
(GU3NYECKyI0 BETUUNHY C IPYTUMHU BETMYUHAMH, CTPOUTH IPa(UKN U3yYEHHBIX 3aBUCUMOCTEN
($U3NYECKUX BETHYNH;

— XapaKTepH30BaTh CBOMCTBA Te, (PU3NYECKHE SBJICHUS U MPOLIECCHI, UCIOJb3Ys MpaBUiIa
CJIO>KEHUS cuJl (BAOJIb OJTHOM MpsMOii), 3akoH ['yka, 3akoH [lackais, 3akoH ApxuMena, IpaBuiIo
paBHOBecHs pblyara (010Ka), «30J0TO€ MPABUIIO» MEXaHUKH, 3aKOH COXPaHEHUSI MEXaHUYeCKOU
SHEPIUH; IPU 3TOM JaBaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA U 3aIMCHIBATh €T0
MaTEMaTHYECKOE BBIPAKECHHUE;

— OOBSICHATH (PU3UUECKUE SIBICHUS, IPOLIECCHI U CBOWCTBA T€J, B TOM YHCJIE U B KOHTEKCTE
CUTyallUi IPaKTUKOOPHEHTUPOBAHHOTO XapaKTepa: BBISABIATH IPHUUUHHO -CIICJCTBEHHbBIE CBSI3H,
CTPOUTH OOBsICHEHUE U3 1—2 Torudeckux maroB ¢ Onopoi Ha 1—2 M3y4eHHBIX CBOKWCTBA



(bu3nUecKuX ABICHUH, PU3NUECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

— pemiath pacy€THbIC 331a4u B 1—2 neiicTBuUs, UCTIONB3Ys 3aKOHBI U (QOPMYJIBI,
CBSI3bIBaIOIIME (PM3MUECKUE BETMUYMHBI: HA OCHOBE aHAIM3a YCIOBHUS 33J]a4y 3alHChIBATh
KpaTKoe yCIIOBUE, MOJ-CTABIATh (PU3HUECKHE BETHYMHBI B (DOPMYJIBI M TPOBOUTH PaCUETHI,
HAXOJIUTh CIIPAaBOYHbIE JaHHbBIC, HEOOXOIUMBIE ISl PEIICHUs 3a/1a4, OLICHUBATh
PEATMCTUYHOCTH MOJyYCHHOH (PU3UUECKOM BETMUYHMHBI;

— pacro3HaBaTh MPOOIEMbI, KOTOPBIE MOKHO PEIIUTH MPH MOMOIIN (PU3UIECKUX METOJIOB; B
ONMCAHUU UCCIIEOBAHMSI BBIACIATH IPOBEPSIEMOE IPEAIIOJI0KEHUE (TUIIOTE3Y), pa3inyaTh U
MHTEPIPETUPOBATH MOJIYUEHHBIN PE3y/IbTaT, HAXOAUTh OIIMOKHU B XOJ€ OMbITA, JEJIaTh BBIBOJIBI 10 €TI0
pe3ynbTaTam;

— TPOBOJUTH OTBITHI IO HAOIIOICHUIO (PU3HUECKHX SBICHUN WU (PU3HMUECKUX CBOWCTB TE:
(dbopMynupoBaTh MPOBEPSEMBbIE MTPEAIOJIOKEHHS], COOUPAaTh YCTAaHOBKY U3 IIPEIOKEHHOTO
00opy10Ba-HUs, 3alUCHIBATh X0/ OINbITa U (GOPMYJIUPOBATh BHIBOIBL;

— BBINIOJIHATH MPSIMblE U3MEPEHUSI PACCTOSIHUS, BPEMEHH, MaccChl Tella, 00bEMa, CHIIbI U
TEMIICPATYPHI C UCIIOJIB30BAHUCM aHAJIOTOBBIX 1 HI/I(i)pOBI)IX HpI/I60pOB; 3aIlIUChIBATh ITOKA3aHUA
MPpUOOPOB ¢ YUETOM 3aJIaHHOM aOCOTIOTHON MOTPEITHOCTU U3MEPEHUI;

— TPOBOJUTH UCCIICIOBAHKE 3aBUCUMOCTH OJJHON (DU3MYECKOM BETMYUHBI OT IPYroi C
WCTIOJIb30BAHUEM TPSIMBIX H3MEPEHUH (3aBUCHMOCTH ITYTH PaBHOMEPHO JBHXKYIIIETOCS TeJia OT
BPEMEHH JIBIDKCHHS TEJIa; CUJIbI TPEHUS CKOJIBLKEHHS OT Beca Tella, KauecTBa 00padoTKH
MOBEPXHOCTEN TEN U HE3ABUCUMOCTH CHJIbI TPEHHS OT IUIONIAU COMTPUKOCHOBEHUS TEIT; CHIIbI
YOPYTOCTH OT YIUTMHEHUS MPY>KUHBI; BHITAJTKUBAIOIICH CHIIBI OT 00bEMa MOTPYKEHHOM YacTh Tena 1
OT TUIOTHOCTH YKUJKOCTH, €€ HE3aBUCUMOCTH OT TUIOTHOCTH T€JIa, OT TIYOHHBI, Ha KOTOPYIO
MOTPYKEHO TEJI0; YCIOBUH TIaBaHUS TEJ, YCIIOBHM paBHOBECHS pblyara U 0JIOKOB); y4acTBOBATh B
IJIAHUPOBAHUM YIEOHOTO MCCIIEIOBAHUS, COOMPATh YCTAHOBKY M BBITIOJIHATD U3MEPEHUS, CIICITyS
MPEAJIOKEHHOMY TUTaHY, GUKCUPOBATH PE3YJIbTATHI MOJTYYCHHOW 3aBUCUMOCTH (DU3UIECKUX BEITHYNH
B BHJIC NIPEIOKEHHBIX TaOIHI] ¥ TPadUKOB, JEIaTh BHIBOJIBI 110 PE3yJIbTaTaM UCCICIOBAHUS;

— MPOBOJUTH KOCBEHHbIE H3MEPEHUSI (PU3NUECKUX BEIUYUH (IJIOTHOCTH BEIIECTBA KUJIKOCTH U
TBEPIOTO TEJa; CHJIa TPEHUS CKOJIbKEHUS; TaBJICHUE BO3/1yXa; BBITAJKUBAIOIIAs CHIIA, ICUCTBYIOIIAS
Ha NOTPYKEHHOE B )KHJIKOCTh TeJ0; KO3 (PUIIMEHT MOJIE3HOr0 NEHCTBUS IPOCTHIX MEXaHU3MOB),
clieys NMpeaaoKeHHON UHCTPYKUUU: TIPH BBIOJHEHUH U3MEPEHUN COOMPATh SIKCIIEPUMEHTAIbHYIO
YCTaHOBKY M BBIYHMCIIATH 3HAYCHHE UCKOMOI BEJIMYHHBIL;

— co0o1aTh MpaBuiia TEXHUKU 0€301acCHOCTH U paboTe ¢ 1abopaTOpHBIM 000PYI0BAHUEM;

— YKa3bIBaTh MPUHIIUIIBI IEHCTBUS TPUOOPOB M TEXHUUECKUX YCTPOUCTB: BECHI, TEPMOMETD,
JMHAMOMETP, COOOIIAIOIINECS COCY/IbI, 0apOMETp, pblYar, MOJBMKHBIN 1 HETIOABHKHBIN OJIOK,
Ha-KJIOHHAs IIJIOCKOCTE;

— XapPaKTCPU30BaATb MPUHIIUIIBL JIEeNCTBUA N3Y4YCHHBIX HpI/I60pOB N TCXHHUYCCKHUX yCTpOﬁCTB C OHOPOI\/’I
Ha UX OIIMCaHHA (B TOM 4YHUCJIC. IOJIIUITHUKH, YCTpOﬁCTBO BOIOIIPOBO/JA, FI/I,I[paBHI/I‘leCKI/Iﬁ pecc,
MaHOMETpP, BBICOTOMEDP, HOpH.IHCBOﬁ HacocC, apeOMeTp), HCIIOJIB3YA 3HAHUS O CBOMCTBaxX (1)I/I3I/IquKI/IX
SIBIICHUH U HeO6XO,[[I/IMI>Ie (I)I/ISI/I‘IGCKI/IG 3aKOHBI 1 3dKOHOMCPHOCTH;,

— MPUBOAUTH MPUMEPHI / HAXOIUTHh HH(POPMALIHMIO O TPUMEPAX MPAKTHYECKOTO
MCIOJIb30BaHUs (PU3NUECKUX 3HAHUH B MOBCETHEBHOM JKU3HU JUIs 0OecnieueHust 0€301MacHOCTH
npu oOpalieHny ¢ NpruOopaMH U TEXHUYECKUMH YCTPOUCTBAMH, COXPAHEHUS 3J0POBbS U
COOJIIOJICHHUS HOPM 3KOJIOTMYECKOT0 TIOBEJICHUS B OKPYKAIOLIEeH cpenie;

— OCYLICCTBJIATH 0T60p HCTOYHUKOB I/IH(I)OpMaLII/II/I B CCTH I/IHTepHCT B COOTBCTCTBHH C 3aJaHHBIM
IOHUCKOBBIM 3aITpOCOM, Ha OCHOBC UMCIOIIIUXCSA 3HAHUM U HyTeM CpaBHCHHS pa3JINYHbIX



MCTOYHUKOB BBIJIENIATH MH(DOPMAIIHIO, KOTOPas ABJISIETCS MIPOTUBOPEUMBOM HITU MOKET OBbITh
HEJIOCTOBEPHOM;

— UCTOJb30BATh MPH BHITIOIHEHUH YUEOHBIX 331aHU HAYYHO-TIOMYJISIPHYIO JTUTEPATYpy
(bU3NIECKOTO CoAepIKaHus, CIPAaBOYHbIC MaTepHalibl, peCypchl ceTH MHTepHeT; BIaAeTh NpuémMaMu
KOHCIIEKTUPOBAHUS TEKCTA, MpeoOpa3oBaHusi HHGOPMAIIMK U3 OTHOW 3HAKOBOW CUCTEMEI B JIPYTYIO;

— C03/1aBaTh COOCTBEHHBIE KPATKUE MUCbMEHHbIE U YCTHBIE COOOIIEHUS Ha OCHOBE 2—3 MCTOYHUKOB
nHpopManuu GU3NIECKOTO COACPKAHM, B TOM YUCIIE ITYOJIUYHO JIeJIaTh KPaTKUe COOOIICHUS O
pe3yibTaTax MpOeKTOB WM y4eOHBIX UCCIICJOBAHU; IPH 3TOM I'PaMOTHO MCIIOIH30BATh H3YYEHHBIN
MOHATUIHBIN anmapar Kypca GU3MKH, COMTPOBOKIATH BBICTYIICHHUE NIPE3CHTAINEH;

— IIPH BBINOJIHEHUU Y4EOHBIX IPOEKTOB U MCCIEA0BAHUN paclpeAesTh 00S3aHHOCTU B IPYIIIIE B
COOTBETCTBHUHU C ITIOCTABJICHHBIMU 33/1a4aMU, CJIIEAUTH 32 BBIIIOJIHEHUEM IUIaHA JEHCTBUM, aJlcKBATHO
OIICHMBATh COOCTBEHHBIH BKJIaJl B AEATEILHOCTD I'PYIIIbI; BEICTPAaUBaTh KOMMYHHUKAaTUBHOE
B3aMMOJICICTBUE, YYUTHIBAsI MHEHHUE OKPYKAFOIIMX.



TEMATHYECKOE IINTIAHUPOBAHHUE

BellecTBa

CTPOCHHH Ta30B, KUAKOCTEH U TBEPABIX TEIT;
OOBbsiCHEHHE MaJON CKMMAEMOCTH JKUAKOCTEH M TBEPIBIX TeN, OOIBIION
CKMMaeMOCTH ra3oB; OObsICHEHHE COXpaHEHHs (POPMBI TBEP/BIX TEN U

Ne | HaumeHoBanue pa3sjenoB u Koamnyecrso 4yacos Hcnoas3yemble Bujasl gesaTeabHOCTH Buasl, JIeKTpoHHbIe (HH(pOBLIE)

n/n | TeM NPOrpaMMbI Beero | KOHTpOIbHEIE | mpakTHueckme | PECYPCHI Touxn Pocta $hopmbr o0pa3oBaTe/IbHbIe PeCypChbl

paboThbl paboThbl ROHTPOJI

Paspen 1. ®@u3nka u eé posib B MO3HAHHH OKPY/KAIOIIEr0 MHpa

1.1. | ®duszuka — nayka o 2 JIuneiika, 1eHTa BoisiBiienue pasnuuuii MEXIy QU3HYECKUMH H XMMHYECKUMH VcTHbIH https://resh.edu.ru/subject/28/7/
npupoje H3MEpUTEITbHAS, npespauieHuaMu (MC —xumus); oI1poc;

M3MEpHTeNbHbI Pacno3naBanue u kinaccudukauus GU3MYECKUX SBICHHUIL: InuceMeHHBIH
LTHHP. MEXaHHYECKUX, TEIIOBBIX, dNEKTPHICCKUX, MATHATHBIX U KOHTPOJIB;
CBETOBBIX; KontpoibHas
Jemoncrpanus Habntonenune u onucanne QU3HYECKUX SBICHHUI; pabora;
U(PPOBBIX TOpH
1.2. | ®dusnyeckue BeJTMUYMHBI 2 0.5 uigp " Onpezenenue LeHb JeNEHUs MKaTbl U3MEPUTENLHOr0 Npubopa; JlaGoparopras
nabopaTopuii 1 W y . pa6ora;
3MEpEHHE JIMHEHHbIX Pa3MepoB TEN ¥ MPOMEKYTKOB BPEMEHHU C yUETOM
HpOBeE[eHI/Ie norpemHocreii; i3mepenne 00bEMa )KUIKOCTH U TBEPAOrO TeNa;
u3Mepennii. Jlarauk H3mepenue TemnepaTypbl NPy MOMOLIHM KHUAKOCTHOTO TEPMOMETpa
TEMIIEPATYPBHI. JaT4MKa TEMIIEPATYphl; BBIMONHEHHE TBOPUYECKUX 3a/[aHHH 10 TIOUCKY
Croco0oB U3MEPEHUs HEKOTOPBIX (PU3UUECKUX XapaKTEPHCTHK, HaTpUMep
pa3MepoB MaJibIX 00BEKTOB (BOJIOC, TIPOBOJIOKA), YIaNEHHBIX 00BEKTOB,
OONBIINX PACCTOSHUM, MaNbIX NPOMEXKYTKOB BpeMeHH. OOcyskIeHue
MpeuUIaraeMblx crocobos;

1.3. | EcrecTBeHHO- Hay4YHbI 2 0.5 0.5 BrinBikeHHe TUIOTE3, 00BACHIIOMHX TIPOCTHIC SIBICHHUS, HAIPHMEP:—

MeTO/I NO3HAHHS oueMy
OCTaHABIHMBAETCS JBMXKYIIEECS MO TOPH30HTAIbHOM TOBEPXHOCTH TEI0;—
MoueMy B XapKylo TMOrofy B CBETJIOHN OfekKAe MPOXJIagHEi, yeM B TEMHOIT;
Ipennosxenue croco0oB MPOBEPKH THIIOTES;
IIpoBesieHne Hccie0BaHus 110 MPOBEPKE KaKoii 1100 THIIOTE3bl, HATIPHUMED:
JaIbHOCTh MONETA MAPHKA, MyIIEHHOTO TOPU30HTANBHO, TeM 0O0NblIe, YeM
OoJbIIC BBICOTA ITyCKa;
TocTpoenue npocrednx Moaenel pU3NUECKUX ABJICHUMN (B BUJE PUCYHKOB
WM CXEM), HallpUMep MafieHue peIMeTa; IPAMOIHHEHHOe
pacIpocTpaHEeHHE CBETa;

Uroro 1o pasaeny 6

Paznen 2. [lepBoHaya/ibHble CBeJICHHUS 0 CTPOEHUH BellleCTBA

2.1. | Crpoenne BemecrBa 2 1 Habnronenue v MHTEPIPETALUs ONBITOB, CBHACTEIbCTBYIOIIUX 00 Yernbiit https:/resh.edu.ru/subject/28/7/

aTOMHO-MOJIEKYJIAPHOM CTPOEHHH BEIIECTBA: OMBITH C PACTBOPEHHEM Onpoc;
Pa3IMYHBIX BEILIECTB B BOJE; [ncemenmbrit
OrneHka pa3MepoB aTOMOB M MOJIEKYJ C HCIONb30BaHHEM (oTorpaduii, [KOHTPOIIB,
MOTy9eHHBIX Ha aTOMHOM CHIIOBOM MuKpockorne (ACM); KoHTpomnsHas
Omnpenenenne pa3MepoB MalbIX Tell; paborta;

2.2. | Ipuxenne u 2 Habmionenue u 06bACHEHHE GPOYHOBCKOTO JBHKEHUS W ABJICHUS Jlaboparoprias
B3aHMOJECTBHE YACTHIL muddysuu; paboTa;
BeLIeCTBA IIpoBeseHne 1 0OBICHEHHE OMBITOB IO HAOMIOACHUIO TEIIOBOTO

pacmmpeHus ra3os; [IpoBeneHne # 00bSICHEHHE OIBITOB 110
00HAPYKEHUIO CUIT MOJIEKYIIPHOTO MPUTSIKEHHS U OTTAIKHBAHHUS;

2.3. | ArperaTHble COCTOSIHHSI 2 1 Omnucanue (¢ HCIONBE30BaHHEM IIPOCTHIX MOJeNeil) OCHOBHBIX pa3IHuMil B




TEKY4ECTH KHUIKOCTH;

IIpoBesieHUE ONBITOB, JOKA3EIBAIOMIKX, YTO B TBEPJOM COCTOSIHHH BOJIBI
YaCTHIBI HAXOJUITCS B CPEIHEM JajIblIlIe IPYT OT Apyra (IUIOTHOCTh
MEHBIIIE), YeM B JKHJKOM;

VcTaHOBIIEHHE B3aHMOCBS3H MEXKTy 0COOCHHOCTSIMH arperaTHbIX
COCTOSIHUH BOZIBI U

CyIIECTBOBaHHEM BOJHBIX opranu3MoB (MC — Guoinorus, reorpadus);

Hroro no pazneny

Pazjien 3. JIBHsKeHHe M B3aMMO/IeiiCTBHE TeJ

3.1. | Mexannueckoe ABHKEHHE 4
3.2. | Unepuus, Macca, IJIOTHOCTL | 6 1
3.3. | Cuaa. Buabl cua 10 15

[{ucdposas aboparopust
U151 OIIBITOB 110 MEXaHHKE

/leMOHCTpallMOHHOE
0OopyI0BaHUE:

HlTaTus
1eMOHCTPallMOHHBI,
CTOJIMK IIOJ{bEMHBIH,
HaGop TeN paBHOM
Macchl, Habop Ten
[paBHOTO 00BEMA, TpyOKa
[HbioToHa, map ¢
KOJIBIIOM, IIMJIHHIPBI
CBUHIIOBBIE CO CTPYT'OM.

JTaGopaTtopHoe
o6opyoBaHue

JTaGopaTopHble paboThI:
BEChI DJIEKTPOHHBIE,
LIMTMHAP CTalbHOM, 25
cM3 LUITHHAD
QIIFOMHHHEBBIN 25 cM3
L(ATHH/IP aTIOMHHHEBBII
34 cm3

munamometp 1H
muHamometp SH, mepHas
IeHTa, TMHEHKa,
TpaHcopTHp OPYCOK C
[KPIOYKOM U HUTBIO
HanpaBIIsIOIIAs JUTHHOM
He meHee 500 Mm.
JIO/DKHBI OBITH
obecrieyeHbl pa3Hble
K03 (hdULIEHTBI TPEHUS
Opycka 1o

HccnenoBanue paBHOMEPHOIO ABMKEHUS U ONPEIEICHUE €ro
IIPU3HAKOB;

Habuonenne HepaBHOMEPHOTO JBIDKECHHS M OMNpPEIENCHHE ero OTIHYHI
OT PABHOMEPHOTO JIBHKCHHUS;

Pemenue 3a1ay Ha onpeJeNeHue MyTH, CKOPOCTH U BPEMEHH
PaBHOMEPHOTO IBIXEHHUS; AHANN3 IPaUKOB 3aBUCHMOCTH IIyTH U
CKOPOCTH OT BPEMEHU;

'Y cTHBIH
orpoc;
[TrcbMeHHBII
KOHTPOJIB;
KoHTpoibHas
pabora;
JTabopaTopHas

OO0bsicHEHHE M IPOTHO3MPOBAHKE ABJIEHHH, 00yCTOBIEHHBIX HHEPIMEH,
HAIPUMEp: YTO NPOUCXOUT IIPU TOPMOXKEHHUH HJIM PE3KOM MaHEBpe
aBTOMOOMIIS, TI0YEMY HEBO3MOKHO MIHOBEHHO MPEKPATHTh JBMKEHHE HA
BEJIOCHIIE/IE MM CAMOKATE U T. 1.;

IIpoBeneHne U aHAIU3 ONBITOB, JEMOHCTPUPYIOIMX U3MEHEHHE CKOPOCTH
JIBM)KEHUs TeJa B pe3ysbTaTe AeiCTBUS Ha HEro Ipyrux Tew;

Pemmenue 3aj1a4 Ha Onpe/ieieHHe Macchl Teja, ero 00bEMa U MI0THOCTH;
ITpoBesieHye U aHAM3 ONBITOB, IEMOHCTPHPYIOIMX 3aBUCHMOCTh
M3MEHEHHA CKOPOCTH TeJla OT €ro Macchl NpH B3aUMOJICHCTBHH Tell.
HW3mepenne Macchl Tena pasiaudHbIMA criocodamu; OnpejieieHue MI0THOCTH
Tela B PE3yNbTaTe H3MEPEHUs Ero Macchl H 00bEMa;

pabora;

U3yyenne B3aUMOCHCTBUSA KaK NPHYMHBI H3MCHEHHS CKOPOCTH Tela MK
ero aedopmaruu; OnucaHne peasbHbIX CHTYALHil B3aMMOJCHCTBHS TEI C
MOMOIIIBIO MOJIENICH, B KOTOPBIX BBOAHTCS MOHATHE M H300paKCHHE CUIIBI;
Usyyenne cuisl ynpyroctu. MccneoBanue 3aBUCHMOCTH CHIIbL YIIPYTOCTH
OT yAJMHCHHS PE3UHOBOTO LIHYPA HUIIN NPYKUHBI(C TOCTPOCHHEM
rpaduka);

AHanu3 MPaKTHYECKUX CHTYaLUH, B KOTOPBIX HPOSBIACTCS ACHCTBUE CHIIBI
ynpyrocts (ynpyrocts Msida, KpOCCOBOK, BETOK JI€peBa 1 Ip.);

AHanu3 MPaKTHYECKUX CHTYalHH, B KOTOPBIX IPOSBISCTCS ICHCTBHE CHIIBI
ynpyrocts (ynpyrocts Msida, KpOCCOBOK, BETOK JIepeBa U JIp.);

AHanu3 cuTyanuii, CBI3aHHEIX C sABICHHEM TAroTeHUsA. OObACHEHHE
OpOUTAIBHOTO JIBH)KCHUS IUIAHET C MCIOIb30BAHHEM SIBICHHS TATOTCHHS
3akoHa uHepuu (MC — actponomust).; I3MepeHue Beca Tena ¢
oMomIbio AuHaMoMeTpa. O60CHOBaHIE ITOr0 COCco6a H3MEpEHNS;
AHan3 ¥ MOJIETHPOBAHHE SBICHHUS HEBECOMOCTH;

DKCIIEPHUMEHTAILHOE MOTYYCHHE NPaBUIA CIOXCHHS CHJI, HAlPABICHHBIX
BJI0JIb OAHOI mpsiMoil. OmpeencHie BEANYHHBI PABHOACHCTBYOMEH CHIT;
V3y4eHue CUIIbI TPEHHSI CKOJIBKCHIUSI U CUITBI TPEHHUS TTOKOST;
VccnenoBanne 3aBUCHMOCTH CHJIBI TPEHHS OT Beca Tela U CBOICTB
TPYILHXCS MOBEPXHOCTEH; Pemmerne 3aau ¢ HCmoibp30BaHueM (opMyIt uIs
pacuéra CHIIBI TSXKECTH, CHIIBI YIPYTOCTH, CHIIBI TPEHUS;

https://resh.edu.ru/subject/28/7/




HarnpaBIsIOIeH
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Uroro no paspeny 20
Paspen 4. JlaBiienne TBEPABIX TeJI, KHAKOCTEll H ra30B
4.1. | Nasnenue. [epenaua 5 Mugposas AHanu3 ¥ 00bSCHEHHE OIBITOB M MPAKTUYECKHX CHTYALHil, B KOTOPBIX Y cranIi https://resh.edu.ru/subject/28/7/
" imaGoparopus 1 onpoc;
JaBJIeHHS TBEPABIMU HPOSIBIISICTCSI CUJIA AaBJICHHUS; >
TeJaMH, ;KHAKOCTAMH M OUPITOB IO O6ocHOBaHHUE CIOCOOOB YMEHBIICHUS U YBEIHYCHHS JABICHHUS; [TuceMeHHbIH
’ MOJIEKYJIIPHOi (H3UKe K ’ .
razamMu Tlatumk gapenis, mrarus W3yyeHue 3aBUCHMOCTH JIaBIEHUS ra3a oT 00bEMa U TeMIIEpaTypsl; [KOHTPOIIb;
) ) . .
pabouas EmKocTs, Tpy6Ka, W3ydenne ocoOeHHOCTEI Mepenady AaBleHUs TBEPABIMH TEIaMH, KonTtposnsHas
THHelKa KUIKOCTAMH M razamu. O60CHOBaHHUE Pe3yJIbTaTOB OIBITOB 0COOCHHOCTSMH |paboTa;
TemoncTpaumonnoe CTPOCHHUS BEIECTBA B TBEPIIOM, HKUIKOMHU Ia3000pa3HOM COCTOSHUSIX; JTaGopaTopHas
o0opynoBanme: DKCrnepuMeHTaIbHOe ﬂ?KaSaTeHbCTBO “3a|<0Ha [Tackans; paGora;
Manomerp sxuakoctoii | Pelienne 3axay Ha pacy€r 1aBieHus TBEPIOIO Tela;
MOH MOHHBIN
4.2. | laBieHne KuAKOCTH 3 JCMOHCTPALIO > VccnenoBanne 3aBHCHMOCTH JIaBJICHHS KUIKOCTH OT TIIyOHHBI
crexisiHHas U-oOpa3Has
norpy)Kel—msn U IIJIOTHOCTH XHUJIKOCTH
TpyOKa Ha MOJCTaBKe,
o Halmronenne u 00bsicHeHHE THAPOCTATUYECKOTO MapagoKca Ha OCHOBE
HaCcOC BaKyyMHBIN C " " 6
EKTPONPHBOIOM, saxotia [ackans; Msyuenue coobmatomuxes cocyos;
Taperka BakyyMHas, Pemenne 3a1au Ha pacyéT AaBICHHUA KUIKOCTH;
Besiepko ApxiMena, OObsicHeHNe NPUHIMIA IeHCTBHA THAPABIMYECKOrO Ipecca;
puGop s AHanu3 1 00bsCHEHHE MPAKTHUECKHX CUTYAIUH, TEMOHCTPHPYIOMMX
neMoHCTpaluy fapsienus | POSBICHHE JABICHUS JKUAKOCTH 1 3akoHa [Tackans, Hanpumep
B JKHIKOCTH, IPUGOp 1J1st | IPOLECCOB B OPTaHM3ME MPH IMy0O0KOBOAHOM HbIps-HuK (MC —
neMoHcTpanun 6uosorus);
aTMOC(HEpHOT0 1aBICHHS
4.3. | ATmocdepHoe aaBiieHHe 3 bep DKCIepUMEHTaIbHOE 00HAPYKEHHE aTMOC(HEPHOTO TaBJICHHS;
(Marmedyprekue
P AHanu3 1 00BbACHEHHE OIBITOB M NPAKTUYECKHX CHTYAllHil, CBA3AHHBIX C
MOJTyIIapys), COCY/bl .
cooO1aronmecs, map ACHCTBHEM
Mackais aTMOC(epHOro 1aBieHUs;
OObscHEHHE CylIecTBOBaHUSA arMoc(epsl Ha 3eMiie U HEKOTOPBIX IUIAHETax
UlaGoparopHoe nim e€ OTCYTCTBHS Ha Apyrux miuaHerax u Jlyne (MC — reorpadus,
oGopynoBanue aCTPOHOMHS);
/[uHAMOMETD, LITATUB OOBbsCHEHHE U3MEHEHHUS IIOTHOCTH aTMOC(EPBI C BHICOTON M 3aBUCUMOCTH
yHHBEpCAIBHEIN, MEPHBIH | aTMOC()EPHOTO AaBICHHS OT BBICOTEL;
umnEAp (MeH3ypKa), Tpy3 | Peurenue 3a1au Ha pacyéT aTMOC(EPHOTO NaBIEHHUS;
IMIMBAPHYECKUiN3 cTanu, | V3ydeHne ycTpoiicTBa OapoMeTpa aHepousa;
N rpy3 UUIHHAPHICCKHIAN3 N
4.4. | NeiicrBue :xuakocTn u raza na| 10 1 DKcnepHMeHTaIbHOe 00HapyKeHHe JefiCTBUS XKHAKOCTH U ra3a Ha

NOrpy:«éHHoe B HUX TeJ10

ATIOMUHHEBOTO CILIaBa,
HUTH

[lnHaMOMeTp, IITaTUB
yHUBEpCATbHBIH, MEPHBII
ITHHADP MEH3YpKa), Ipy3
[THHAPUYeCcK il H3
CIeIHaNbHOTOIUIACTHKA,
HUTb, IOBApEHHAS COIb,
manoyxa Jis
mepeMeIInBaHus

nmorpyKEHHOE B HUX Teno; OnpeneneHue BHITAIKMBAIONIEH CUITBI,
JeficTByIOIeH Ha Teno, morpyxk&HHoe B )KuAKoCTh; [IpoBenenue u
00CYX/IeHHE ONBITOB, IeMOHCTPUPYIOIIMX 3aBUCHMOCTb BBITANKHBAIOIIEH
CHJIBI, ISUCTBYIONIEH Ha TENO B KUAKOCTH, OT 00bEMA MOTPYKEHHOI B
JKUIKOCTD YaCTH TeJa M OT IUNIOTHOCTH YKUKOCTH;

HccnenoBanue 3aBUCHMOCTH Beca Tella B BOJE OT 00bEMa MOTPY:KEHHOI B
JKUIKOCTD YaCTH Tella;

Pemenue 3a1ay Ha IpUMEHEHHE 3aKOHa ApXHUMe/ia U YCIOBHS IUTaBaHUS TeJ,;
KoHcTpynpoBanue apeoMerpa MM KOHCTPYHPOBAHHE JIOAKH U OIpEIEICHIE
eé

TPYy30M0AbEMHOCTH;




Hroro no pazueny
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Paspen 5. PaboTa 1 MomHOCTS. JHEprus

5.1. | PaGoTa 1 MOUIHOCTH 2 Jﬁgg’l?;:oa;“ﬂ s DKCIIePHUMEHTAIILHOE ONPE/ICICHHE MEXaHHYECKON PaOOTBI CHIIBI TSKECTH YeTHbii https://resh.edu.ru/subject/28/7/
O BITOB 0 MeXAHMKE pH NQACHHH TCIa i CHIBI TPCHIS IPH PABHOMCPHOM NICPEMCLLICHHH T 10 OHpoC; 3
TOPU30HTAJIbHOM I0BEpXHOCTU; Pacuér MoIHoOCTH, pa3BUBaeMoii 1pu [TceMerHbIi
emoncrpannonmoe HOABEME 10 JIECTHULE; ) 5 KOHTPOJIb;
oGopynosanme: Pemenne 3a/1a4 Ha pacyéT MEXaHUYECKOH PabOTHI ¥ MOLIHOCTH; KonTtponbHas
5.2. | Mexannueckasi IHeprusi 4 Phraar, 610K MOIBIKHbIH OKCIEepUMEHTAIBHOE ONPEIENICHHE U3MEHEHHU KUHETHYECKOH 1 pabora;
0J10K HEIIOABIKHBIH. MOTEHIMATbHOM HEPrHy Tela IPH €ro CKAThIBAHHH 110 HAKIOHHOM JlaGoparopras
[IOCKOCTH; paborta;
JlaGoparopHoe dopmynupoBaHUe Ha OCHOBE MCCIIE0BAHUS 3aKOHA COXPaHEHHUS
oGopynopanmue MeXaHHYEeCKOH sHeprum; OGCYKIeH e TPAHHIL IPUMEHHMOCTH 3aKOHA
Phiyar ¢ KperieHnsIMH st COXPAHCHHS SHCPIHEL
[DY30B, HAOOP IPY30B 1O | popyepye 3a/1a4 C MCIOJIb30BAHHEM 3aKOHA COXPAHEHHs DHEPIUH;
100 r, nuHAMOMETp
5.3. | IpocThie MeXaHU3MBI 6 2 0.75 [[IraTuB, MexaHHYeCKast Onpeenenne BEIUIPBILIA B CHIIE IPOCTHIX MEXAHH3MOB Ha [IPUMEpe
CKaMbs1, OPYCOK C pbIyara, MOJBIKHOTO M HETMOABHIKHOTO 0JIOKOB, HAKJIOHHOH ITOCKOCTH;
KpIOUKOM, JInHENKa, Habop | ViccnenoBanue ycnoBus paBHOBECHS pbluara,
Py30B, AIMHAMOMETP OOGHapyxeHHe CBOMCTB MPOCTBIX MEXAHH3MOB B Pa3IHYHBIX
HMHCTPYMEHTAX U
NPUCTIOCOOIEHHUAX, HCMOIb3YEMBIX B OBITYH TEXHHUKE, @ TAKXKE B KUBBIX
opranusmax (MC —Ouonorus);
DKCIEepHMEHTaIbHOE T0KA3aTENbCTBO PABEHCTBA PAabOT NPH MPUMEHEHHH
HPOCTBIX
MEXaHH3MOB;
Onpenenenne KIIJ] HaKIOHHO#H MIOCKOCTH;
Peurenne 3aja4 Ha NPUMEHEHUE MPABHIA PABHOBECHS pblyara M Ha pacuér
KIIJ;
Uroro mo pasgeny: 12
PesepBHoe Bpems 3
OBIIEE KOJIMYECTBO YACOB 68 55 6.25

I10 ITIPOI'PAMME




IHOYPOYHOE IINTAHUPOBAHHUE

Ne |Tema ypoka KosmuecTBo yacos Hcnosb3yemoe Buabl,

n/n Bcero | KouTpoub | npakThyec | 000pynoBanue ¢opme1
HbIE KHe Touku Pocra KOHTPOJIsSI
padoThsI padoThI

1. | ®usuka - HayKa O IpUpPOJIe 1

2. |Meronel HayuyHOTO MO3HaHUsS | 1 Y CTHBIH 01IpoC;

[IucbMeHHBIH
KOHTPOJIb;

3. | ®usnueckue BEIUUUHBI, UX 1 n)igngg:;gg;;p;anﬁqéggeszze Y CTHBIH OHPS)C;
C/IMHHUIIBI U TIPUOOPBI st n3Meperni. Jlatank [ IHCEMEHHBIA
U3MEpEHUS TEMIIEPATypBI. KOHTPOJIb;

4. | W3mepenue Gpu3nIECKOi 1 0.5 Y CTHEIH OHPE)CQ
Benn4uHbL Jladopamophas [TncomennbIi
padoma 1 "Hzmepenue KOHTPOJIb,
obvema scuokocmu u JlaboparopHas
meepoozo mena' paboTa;

5. | HccnemoBanue 3aBUCUMOCTH 1 0.5 Y CTHBIH OHP?C;
OJIHOM (PHM3UYECKON BETUUNHBI [TncpmenHbIi
oT apyroii. Jlabopamopnas KOHTPOJIb;
paooma 2" Hccneoosanue Ha6op2fT0pHa;1
3aeucuMocmu nymu pabota;
PABHOMEPHO OBUICYULE20CA
mesa om 8peMeHu 0BUIHCEHUA
mena"

6. | O6oOmaromuii ypok mo reme | 1 0.5 KoHnTposbHas
"Yro nzyvaet pusnka'. paboTa;
KonrpoJabnas padora 1

7. | Mounekyna — Menpyaiiiias 1 Y CTHBIH OHPS)C;
4acTHlla BEIIECTBA [TucbMeHHBbIIH

KOHTPOJIb;

8. |Jlabopamopuas paboma 3 1 1 JIabopaTopHas
no onpeoeeHuio pabora;
pazmepos manvix men
Memooom psaooe

9. |/IBm:KeHHUE YaCTHUIl BELIECTBA. 1 Y CTHBIN OHPE)C;
CBsI3b CKOPOCTH JIBHKEHUS [IncpMeHHbIH
YJacTHULl C TEMIIEPATYPOH. KOHTPOJIb,
bpoyHOBCKOE IBUIKEHHUE.

Hudysus

10. | BzaumoielicTBHE YaCTHII 1 YCTHBIN 0TIpOC;

BEIIECTBA [I1cbMEHHBIN
KOHTPOJIb;




11. | B3aumocBs3b MEeX Iy Y CTHBIH 01Ipoc;
CBOWCTBaMU BEIIECCTB B PA3HBIX [TnchmenHbIi
arperaTHeIX COCTOSTHHSX U MX KOHTPOJIb,
ATOMHO MOJICKYJISIPHBIM
ctpoenueM. OcOOCHHOCTH
arperaTHeIX COCTOSTHUI BO/IBI

12. | O6o6maromuit ypox mo reme: KonTtposnpsHast
"CtpoeHnue BemiecTna'. pabora;
KonTpouabHnas paéora 2

13. | Mexannyeckoe ABMKCHHE. Y CTHBIH 01poc;
PaBHOMEpHOE M [IncbMeHHBIN
HEPaBHOMEPHOE JIBMKCHUE KOHTPOJIb;

14. | CxopocTb Y CTHBIIT 011poC;

[TucbMeHHBIH
KOHTPOJIb;

15. | I'padmgeckoe npencraBieHne Lndpposas Y CTHBIH 0TIpOC;

JIBYOKEHUS nmaboparopus i || [ACEMEHHBIH
OIIBITOB TI0 MEXAHUKE [KOHTPOIIB;

16. | Cpenmsist ckopocTh mipH Y CTHBII oIIpoc;
HEPAaBHOMEPHOM JIBHKCHUH. [nCEMEeHHBIN
Pacuér nmyru u BpemeHu KOHTPOJIb;
TIBUKCHUS

17. | SIBnenune nneprmu. 3aKoH Y CTHBII 0Ipoc;
HHEPIUH [InceMeHHBIN

KOHTPOJIb;

18. | B3aumoaeiicTBrE TET KaKk Y CTHBIN 01POC;
MPUYMHA U3MEHEHUS! CKOPOCTH [TncpmenHbIi
JIBUJKEHUS TEI KOHTPOJIb,

19. | Macca kak Mepa HHEpPTHOCTH Y CTHBII 01Ipoc;
Tena [InceMeHHBIN

KOHTPOJIb;

20. | ITnoTHOCTH BewecTBa. CBA3b HaGop Ten paBHoii | CTHBIA ONPOC;
IUIOTHOCTH C KOJIMYECTBOM maccbl, Habop Ten  ([IMChMEHHBIH
MOJIEKYJI B €MHHIIE 00bEMa paBHOr0 06bEMa  [KOHTPOJIB;
BEIIECTBA

21. ﬂaﬁopaTopHaﬂ paﬁoTa 4 BEChI DJIEKTPOHHbIE, LUIUHIDP Ha60paT0pHaﬂ

CTanbHOM, 25 cM3 UIHHIP 6 .
"OHpeI[eJ'IeHI/IC IIJIOTHOCTHU AIIOMHUHUEBBIH 25 cM3 numHAp paboTa,
AMIOMHUHUEBBII 34 cM3
TBEPAOTO TeNa ¢ MOMOIIBIO
BECOB U M3MEPUTETHHOTO
uunuHapa"
22. | Pemrenue 3amau. Pacyer Macchl Y CTHBII 0TIPOC;

1 00beMa Tella o ero
IIJIOTHOCTHU

[ lucbEMeHHBIN
KOHTPOJIb;




23. | Cua kaKk XapakTepHCTHKA Y CTHBIH O1poc;

B3aUMOJICHCTBHSA Tel [TuceMeHHbIi
KOHTPOJIb;

24. | sIBeHue TATOTCHUS M CHJIA Tpy6ia Hpiorona Y CTHBII 011poC;
TsokecTu. Cuila TSHKeCTH Ha [11chMeHHbBIN
IPYTUX IJIaHETax KOHTPOJIb,

25. | Cuna YIIPYrOCTH U 3aKOH FYKa nunamomerp 1H ausamomerp SH |Y CTHBIN onpoc,

[InceMEHHBIN
KOHTPOJIb;

206. Cuinbl YIPYTrOCTH. Bec Tena. nuHamometp 1H nunamomerp SH, 'Y CTHBIN OIIpOC;

HeBecomocTb [TrceMeHHbIH
KOHTPOJIb,

27. | Jlabopamopnas paboma 5 1 JTabopaToprast
"I padyuposanue npysicunsvl u pabora;
usmepeHue cu
ounamomempom”

28. | CnoxeHue U1, HallPaBJICHHBIX Y CTHBII onpoc;
TI0 OTHOM MPSMON. [lncbMeHHBIH
PaBHonelicTByIOMmMAsT CHit KOHTPOJIb,

29. | Cuna TPEHUS. TpeHHe nunamometp 1H JIMHAMOMETP 5H, Y cTHBIN OIIpPOC;

MepHas JIeHTa, JIMHEeiKa, [THcEMEHHbIH
CKOJIBXKCHHUA U TPCHUE ITOKOA TpaHCHOPTHP OPYCOK C KPIOUKOM
O ] S
30. J]a60pam0pﬂaﬂ pa60ma 6 0.5 auHamometp 1H musamomerp SH, Ha6opaTopHa;1
MEpHasdt JICHTA, JINHCHUKA,
"H3yuenue cunvl mpenus TPAHCIIOPTHP GPYCOK € KPIOUKOM pabora;
1 HUTBHIO HAIPABJIAKOIIAA JIIXHOU
CKONbIICEHUSL NPU OBUICEHUU ne menee 500 M.
OpycKka no 2opu3oHMAIbHOU
nogsepxrnocmu". TpeHnue B
MIPUPO/JIE U TEXHUKE

31. | O6o0mIatoNIHii YPOK TI0 TEME: Y CTHBI OHPS)C;
"JIBuKEHHE U B3aUMO/ICHCTBHE [IncpMeHHbIH
Ter" KOHTPOJIb,

32. | KonrpoJbHas paéora 3 no Koutponbras
Teme: " JIBHKeHNE U paboTa
B3aumojaencTreme Tea'"

33. Z[aBJ'IeHI/IC Jlatank AIABIEHHA, WITATHB, pabouas Y CTHBIN OIIPOC;

Suwocts, TPyOK2, [IuceMeHHBIN
KOHTPOJIb;
34. | CriocoObI YMEHBIIIECHUS U JlaTdamk JaBneHus, MTaTHB, pabodas Y CTHBIN OIIPOC;

YBCJIMYCHHUA NABJICHUA

€MKOCTB, TPYOKa,

[ lucbMeHHbBIN
KOHTPOJIb;




35 I[aBJIeHI/Ie rasa HACOC BaKyyMHBIH C 'Y CTHBIN OIIpoC,
' 3JIEKTPOIPUBOZIOM, TapeKa N
B——— [IucbMEHHBIN
KOHTPOJIb;
36. | [THeBMaTHYECKKE MAITUHBI Y CTHBIH 01IPOC;
[ InceEMeHHBIN
KOHTPOJIb;
37. | 3axon Ilackans wap Mackans Y CTHBIN 01IpOC;
[ InceMeHHBIN
KOHTPOJIb;
38. | JlaBieHue BHYTPH KUIKOCTH Y CTHBIH 01IpoC;
[ InceMeHHbBIN
KOHTPOJIb,
39 3aBUCHMOCTb TABJICHUS MaHOMETp KU IKOCTHOM Y CcTHBIA OIIpOC,
) JIEMOHCTPALMOHHBIH, 1 o
KHUJIKOCTH OT TITyOHHBI HCBMCHHBIH
norpyxenus. Pemenue 3agau KOHTPOJIb,
40. | CooOwaromuecs COCY/IBI crekmsiaHas U-oGpasHas Tpy6ka Y cTHBIN OIIpoC,
' Ha [OJICTaBKe, COCY/IbI I o
006 aoNHeoH HCHbMEHHBIN
KOHTPOJIb,
41 Bec Bogﬂyxa U aTMOC(I)epHOC Hacoc BaKyyMHblﬁ C yCTHI)II/I OHpoc;
3JIEKTPONPUBOJOM, IIPUOOP JUIs 1 o
naBiieHue. [IpuunHel ZAemoncTpaunu atmocheproro [LLHCBMCHHBIN
o naBieHus (Margebyprekue .
CYILIECTBOBAHUSI BO3TYIIHOM noMymapus) KOHTPOJIb,
000JI0YKH 3eMITH

42. | Onwit Toppuuemmu. U3mepenue Y CTHBIN 01POC;

aTMOC(hepHOTO JTaBJICHHS [IncbMeHHBII
KOHTPOJIb;
43. | [IpuGopsI 1J1s M3MEPEHUS Y CTHBIN 01POC;
aTMOC(hepHOTO TaBJICHHS [IrceMeHHBIN
KOHTPOJIb;
44, | I'mapaBIndecKue MEXaHU3MbI Y CTHBILII 01IpOC;
[InceMeHHBIN
KOHTPOJIb;

45, | JleiicTBUE KUAKOCTH M ra3a Ha Beflepko Apxumena Y CTHBI# O1POC;
MOrPYKEHHOE B HUX TEJNO. [T1ceMeHHbIN
3akoH Apxumena KOHTpOJIb;

46. | BerrtankuBaromas Y CTHBII 01IpOC;
(apxumernoBa) cuia. [T1ceMeHHbIN
DKCHEepUMEHTAIBHO KOHTPOJIb;
€ omnpeJeieHne
BBITAJIKUBAIOIIeH
CHJIBI

47. | 1abopaTopHas padora mo JlMHAMOMETD, LUTATHB YHUBEP -Ha60paT0pHaﬂ

) p p p CaJbHbIN, MEPHBIH IIHIHHIP 6 .
MEH3ypKa), Tpy3 QUIHHAPHIECKHIT U3 paooTa,

HCCJICI0OBAHUIO 3AaBUCUMOCTH

CeIUaIbHOTOIUIaCTUKA, HUTD,




BBITAJKHBaIOLIEH CHJIBI OT
o0beMa NOrpyKeHHOM 4acTu
TeJsa, OT JIOTHOCTH

noBap€HHas COJib, ITaJloYKa UL
TnepeMenInBaHust

SKHJIKOCTH

48. | Pemrenue 3a1a4 1Mo TeMe Y cTHBII 01IpoC;
"ApxumenoBa cua' [TuceMeHHbIi

KOHTPOJIb;

49. | DkciepuMeHTaIBHOE
HCCIIEA0BAaHUE YCIIOBUM
TUTABAHUS TET

50. | YcroBus miaBanust Te. Y CTHBIN OIIPOC;
Pemenne 3amau [ InceMeHHbBIN

KOHTPOJTb;

51. | IInaBaHue cynoB. Y CTHBII 01poc;
Bo3znyxomnaBanue. [T1cbMEHHBII
HccnenoBanue MOPCKUX KOHTPOJTb;
riyouH. [lokopeHue ropHbIx
BEPIIHH

52. | O6o6mIaromuil ypoK 1Mo TeMe Y CTHBIN OTIPOC;
"JlaBeHre TBEPABIX Tel, [IncEMeHHbIH
XKUJKOCTEN U ra3oB" KOHTPOJIb;

53. | KonTpoJbHasi paéoTa mo KourposnbHas
TeMe " /laBJieHne TBEPABIX pabora
TeJ, JKUAKOCTeH U ra3oB'"

54. | Mexannueckas pabora YCTHBIH 011poc;

[IncbMeHHBbII
KOHTPOJIb;
55. | MomHOCTb Y CTHBIN orpoc;
[lucbMeHHBII
KOHTPOJIb;
Hudpopas 1adopaTopus 1 V CTHBIN OODOC:

56- KI/IHeTquCKaﬂ u OIIBITOB 110 MCXaHUKE pu ’

MOTEHIUAIbHAS SHEPTHSI [TrceMeHHBIIM
KOHTPOJIb;

57. | IlpeBpaliieHre 0JHOTO BUIa Y CTHBII 01POC;
MEXaHUYECKOH SHepruu B [TrucpMeHHBbII
Apyrou KOHTPOJIb,

58. | 3akoH coxpaHeHHS U Y CTHBIN 0mpoC;
W3MEHEHMsI SHEPTHH B [TrceMeHHBIIM
MEXaHUKe KOHTPOJIb;

59. | DHeprust ABHXKYIIEHCS BOIBI U Y CTHBIH 01IPOC;

Betpa. [loBTOpeHHe n
00001IeHre TeMbl PaboTa,
MOII[HOCTh, SHEPTHSI

[ lucbEMeHHBIN
KOHTPOJIb;




60. |IIpocTeie MexaHU3MBIL: peryar, |1 Y CTHBIH 01IpoC;
0JIOK, HAKJIOHHAS IIJIOCKOCTb. [11chMeHHbIN
[IpaBuio paBHOBECHS pbIyara. KOHTPOJIb,
MoMeEHT cuiibl

61. | Peryaru B ObITY, IpUpOJC U 1 f:y:i;f::;:;:g::g;"ﬂinfoo N Y CTHEIH 0TIPOC;
TexHuke. Peluaru B Teie nunamomerp Latus, [InceMeHHbIH
uenoBeKa oomcon, et ioop rpysos| O P TPOE

ATHAMOMETD
62. | bioku. IIpumenenue npasuia | 1 Gnox noxswawsii Grox | CTHBIH OTIPOC;
HECIIOJIBUXKHBIN v
paBHOBeCHS pblyara K OJI0Ky [TrceMeHHBIN
KOHTPOJIb;
63. | «3omnoToe nMpaBuIO» MeXaHUKH | 1 YCTHBIH 0TIpOC;
[IucbMeHHBIH
KOHTPOJIb;

64. | KITJI mpocThIX MEXaHH3MOB. 1 0.75 Y CTHBII onIpoc;
JlabopaTtopHnasi pabota JlaGoparTopuast
"Onpenenenne KII/I npu pabora;
noJbeMe Tella 0 HaKJIOHHOM
mI0cKocTH"

65. | KonrposbHas pabora mo reme | 1 1 KonTposbHas
"Mexanuueckas pabora, padoTa
MOIIIHOCTb, IIPOCTHIE
MEXaHU3MBbI"

66. | [ToBTopenue u 0600IIEHNE 1 YCTHBIH OHP?C;
colepKaHus Kypca (pU3UKH 7 [TuceMeHHbIH
knacca. Tembl "PaBHOMEpHOE KOHTPOJIb;
nsuxenue. [1moTHoCTh
BeniectBa. Cuibl B mpupoje"

67. |I[ToBTOpeHue u 0000IICHHE 1 YCTHBIN OHPE)C;
cojiepkanus Kypca Gusuku 7 [TncomennbIi
knacca. Temsl "Jlapnenne KOHTPOJIb,
TBEPABIX TEJ, KUIAKOCTEU U
razos, [InaBanue ten"

68. | torosast koHTpoJibHast padoTa | 1 1 Koutposnbras
o Kypcy ¢u3uku 7 Kiacca. pabora
Tewmsl "B3aumoaeiicTBue ted.

JlaBiieHne TBEPABIX TEIL,
YKUJIKOCTEH U ra3oB, [lmaBanue
ten. PaboTa u MOIITHOCTS.
[IpocTrie MexaHU3MBI"
OBUIEE KOJIMYECTBO YACOB | 68 5.5 6.25
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YYEBHO-METOANUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O TPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI V151 YYHEHUKA

®dwusuka, 7 knacc/Ileprimkua A.B., OO0 «/IPODA»; AO «M3marensctBo [IpocBemenuey;

METOAUYECKHUE MATEPHUAJIBI UISA YYUTEJIA

®dunonosuy H. B. ®usuka. 7 k1. Meroauueckoe nmocooue / H. B. ®unonosuy. Ipoda

Mapon A.E. ®usuka. 7 Kjacc : caMOCTOSTENbHbBIE U KOHTPOJIbHBIE paOdOThI K yueOHHUKY A.B.

[Teprimkuna / A.E. Mapon, E.A. Mapon. Ipoda

Meroanueckue pekomenaanuu Munucrepcrsa [Ipocsenienus Poceuiickoit @enepannu 1no
«Peanu3zanuu 06pa3zoBaTeNbHBIX TPOrPaMM €CTECTBEHHOHAYYHON U TEXHOJOTUYECKOM

HaIpaBJIEHHOCTEN M0 (PU3MKE C UCIOJIb30BaHUEM 000pyaoBaHus eHTpa «Touka poctay

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH HHTEPHET
https://resh.edu.ru/subject/28/7/

MATEPHUAJIBHO-TEXHUYECKOE OBECIIEYEHUE OBPA3OBATEJIbHOI'O ITPOIECCA
YYEBHOE OBOPYJOBAHMUE

KiaccHas mocka ¢ HaOOpoM MarHUTOB JJIs KperuieHus TadmuiAPM

YUUTCIIA

OBOPYJOBAHMUE JIJIS1 TPOBEJIEHUS IABOPATOPHBIX, IPAKTUYECKUX PABOT,
JTEMOHCTPAILIUIA

Hudposas nadoparopus no ¢pusuke (yuennueckas) (Touka Pocra)Habop

OI'D no ¢usuke (Touka Pocta)


https://resh.edu.ru/subject/28/7/
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