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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma Kypca mo (pu3uMke Ha ypoOBHE OCHOBHOI'O 0OIIero oOpa3oBaHUS
COCTaBJICHA Ha OCHOBE MOJIOKEHUM M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30BaTENbHON MPOrpamMMbl, NPEICTABICHHBIX B
dI'OC 00O, a Taxxe ¢ yuéTom ¢eaepanbHOi paboueii mporpaMMbl BOCITUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «Duzukay.

Copepskanue mporpaMMbl Kypca mo (u3MKe HampaplieHO Ha (GOpMUpOBaHME
€CTECTBEHHO-HAYYHOW TpaMOTHOCTH OOYYalOlIUMXCS M OpraHu3alMi0 H3y4eHUs
bu3MKN Ha NEATEIBHOCTHOW OCHOBE. B mporpaMMe y4MTHIBalOTCS BO3MOXKHOCTH
yaeOHoro mpenMera B peanusarnuu tpedoBanuiit ®I'OC OO0 k mmaHUpyeMbIM
JUYHOCTHBIM W METalpeIMETHBIM  pe3ylibTaTaM  OO0y4YeHHs, a  TakKke
MEXIPEIMETHBIC CBSI3M €CTECTBEHHO-HAYUHBIX YYEOHBIX IMPEIMETOB HAa YpPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[IporpamMma kypca 1o ¢u3MKE YCTaHABIMBAET paclpeiesieHue y4eOHOTo
Marepuajiia 1o TrojaM oOydeHus (MO KjaccaMm), MOpeajaraeT IpPUMEPHYIO
MOCJIEIOBATEIbHOCTh M3yYEHUS TEM, OCHOBAaHHYI0 Ha JIOTUKE pPa3BUTHS
IPEIMETHOTO COJIEP KAHUS U yUETE BO3PACTHBIX OCOOCHHOCTEN 00yJaromuxcsl.

[TIporpamMma paspaboTaHa C IENbIO OKa3aHUS METOAWYECKOM TMOMOIIU
YUUTENIO B CO3/IaHUU paboueil MporpaMMBbl O Y4eOHOMY MPEIMETY.

®dusuka SABISETCA  CUCTEMOOOpa3yloIIMM JJIi  €CTECTBEHHO-HAyUYHBIX
y4€OHBIX MPEIMETOB, IOCKOJIbKY (PM3HMUECKHUE 3aKOHBI JIeXKAT B OCHOBE IPOLIECCOB
U SBIICHWM, H3y4aeMbIX XHUMHEH, OHOJIOTHEH, acTpoHOMHEH U (PU3HUYCCKON
reorpaduel, BHOCHUT BKJIaJ B €CTECTBEHHO-HAyuYHYI0 KapTHHY MHpa,
IpEeoCTaBsieT HauOoJiee SICHble O0pas3lbl MPUMEHEHHUS HAay4HOrO METOJa
MO3HAaHMsI, TO €CTh CIIOCO0A MOTY4YEeHUsI JOCTOBEPHBIX 3HAHUN O MHpE.

Opnna W3 TIaBHBIX 3a7a4 (PU3MUECKOTO OOpa3oBaHUS B CTPYKType OOIIEro
o0pa3oBaHUs COCTOUMT B (POPMHUPOBAHUU E€CTECTBEHHO-HAYUYHOU TPaMOTHOCTH U
MHTEepeca K HayKe Y 00yJaronimxcs.

Nzydyenne ¢u3ukun Ha 0a30BOM ypOBHE TMpENIoJiaraeT OBIaJCHHUE
CIIEIYIOIMMH KOMIIETEHTHOCTSIMHU, XapaKTEePHU3YIOIUMU €CTECTBEHHO-HAYUYHYIO
I'PaMOTHOCTb:

e HAYYHO OOBSCHATH SBICHUS;

e OIICHMBATh U TIOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIICIOBAHMS,

e UHTEPIPETHPOBATH  JIAHHBIE W  KCIOJB30BaTh  HAy4YHBIE
JIOKa3aTeNIbCTBA JIJISl TIOJTYYCHHS BHIBOJIOB.

[lenn wusyueHus ¢GU3MKKA HA YPOBHE OCHOBHOTO 00I1Iero oOpa3oBaHUS
ompeneneHsl B Konmenmuum npenomaBanust ydeOHOTo mpeamera «Dusnka» B
oOpa3oBarenbHbIX opraHu3auusx Poccuiickoit ®enepanuu, peaau3yroumx
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OCHOBHBIE  0011€00pa30oBaTeIbHbIE MPOTPAaMMbl, YTBEPKACHHONW pELICHUEM
Komnernn MunucrepcerBa npocsemienust Poccutickoii @enepanuu (poToKosa oT 3
nekaopst 2019 r. Ne T1IK-4BH).

Heau uzyyenust pu3snKu:

npuoOpeTeHNEe HWHTEpeca U CTPEMIICHHS OOydYaloluuxcsi K HaydyHOMY
M3YYEHHUIO TPUPOABI, PA3BUTHE HX HHTEIUICKTYAJIbHBIX M TBOPYECKUX
CIIOCOOHOCTEIA;

pa3BUTHE MPEACTABICHUN O HAYYHOM METOJI€ MTO3HAaHUA U (OPMUPOBAHUE
UCCJIEI0BATENLCKOTO OTHOIICHUS K OKPYKAIOLIUM SIBIICHUSM;
dbopMHpOBaHHE HAYYHOTO MHUPOBO33PEHUSI KakK pe3yjbTaTa H3y4YeHUs
OCHOB CTPOCHHMS MaTepuu U (PyHIaMEHTATBHBIX 3aKOHOB (DH3UKH;
dbopMupoBaHUE TIPEACTABICHUN O PO (DU3WUKH IJIsT PA3BUTHS JPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUN;

pa3BUTHE  MPEJCTAaBICHUH O  BO3MOXKHBIX  chepax  Oymymiei
npo¢eCCUOHANIBHON JIeSITEILHOCTH, CBSI3aHHOU C (DM3UKOMU, MOJTOTOBKA K
JaabHEeWIleMy 0Oy4YeHHUIO B 3TOM HaMpaBJICHUMU.

JlocTHKCHHME 3THX IIeJIeld MpOorpaMMbl MO (U3MKE Ha YPOBHE OCHOBHOIO
oO1rero o0pa3oBanusi 00ECIEYMBACTCS PEIICHUEM CIIEAYIONINX 3a1aY:

npuoOpeTeHre 3HAHWM O JAUCKPETHOM CTPOEHUU  BEIIEeCTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUYCCKUX, MArHUTHBIX M KBAHTOBBIX
SIBIICHUSX

npUOOpETEHNE YMEHUN OMUCHIBATh U OOBSCHATH (PU3NUYECKUE SBICHUS C
WCITIOJIb30BAaHUEM TTOJTYYCHHBIX 3HAHUM;

OCBOCHHME METOJIOB PEIICHUS MPOCTEUIIUX PAcCUYETHBIX 3alady ¢
WCITOJIb30BAaHUEM bu3rIecKux MOJICIICH, TBOPYECKHUX u
MPaKTUKO-OPUCHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHHU HAOIIOAATh PUPOIHBIC SBJICHHUS M BBIMOJHSATH OIBITHI,
nabopatopHble  pabOTBl M DKCIICPUMEHTAJIbHBIC HCCICIOBAHHSA C
WCITOJIb30BAaHUEM U3MEPUTEITBHBIX TPHOOPOB;

OCBOEHHE MPUEMOB padOThl ¢ MH(pOpMaIMEll PU3MUECKOTO COAEpKaHUs,
BKJTFOYAsi HHPOPMAIIUIO O COBPEMEHHBIX JIOCTHKCHUSAX (PU3UKH, aHAIIU3 U
KPUTUYECKOE OlICHUBaHUE NH(GOPMAIIHH;

3HAKOMCTBO €O cepaMu mpodheCCHOHATIBHON JIeATEILHOCTH, CBI3aHHBIMU
C (GU3NKOH, W COBPEMCHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha
JTOCTIKCHUSIX (DU3UIECKON HAYKH.

Ha wusyuenue kypca ¢u3MKM Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs

orBoauTCs 85 yacoB: B 7 kiacce — 34 vaca (1 gac B Hepento), B 8 kiacce - 34 yaca
(1 gac B Henento), B 9 kitacce — 17 yacoB (1 yac B HeZie10 BO BTOPOM MOJIYTOJIUN).



[Ipennaraemeiii B mporpamMMme mepedeHb JabOpaTOpHBIX pabOT U OIBITOB
HOCUT PEKOMEHJATENbHBIA XapakTep, Y4YUTEIb JI€JaeT BBHIOOP MPOBEACHUS
7a00paTOpHBIX PabOT M OMNBITOB C YYETOM HWHIUMBUIYAIBHBIX OCOOCHHOCTEN
oOyJarolmxcs, CIUCKa SKCIEPUMEHTAIbHBIX 3aJaHMi, MpenIaraéMbelX B pamKax
OCHOBHOTO roCyJapCTBEHHOT O JK3aMeHa 1o ¢uzuke.



COAEPXKXAHUE OBYUEHUA
7 KIIACC

Pasznea 1. ®usuka u e€ poib B IO3HAHUM OKPYKAOIIEr0 MUPA.

®uzuka - Hayka o mpupone. Uto uzydaer ¢usuka. Terna u BeliecTsa.
HayuyHnbie MeTOBI H3yUeHUS! IPUPOIbI: HAOIIOACHHE, OTIBIT, TEOPHUs. 3HAKOMCTBO C
npoctedmuM (pusnyeckuMm  obopyaoBaHueM (MpoOMpKa, Kojda, J1abopaTOpHBIN
CTakaH, BOpPOHKa, IWIETKA, MIIAaTeldb, IUJIACTMACCOBBIA M METAUIMYECKUN
IITATUBBI, JIepXkKarelb M1 TpoOupok). M3mepurtenbHble TPUOOPHL: JIMHEMKA,
U3MEpUTENbHAs JIEHTa, BEChl, TEPMOMETpP, MEH3ypKa. EauHuIbBI H3MepeHui
BEJIMYMH, IIKajla mnpubopa, IeHa [eJeHUs, Mpeaea HU3MEpEeHUul, mpaBuia
M10JIb30BAHUSI.

Hemoncmpauuu.

1. MexaHudeckue, TEIIOBBIC, DSJEKTPUYECKHE, MarHUTHBIC, CBETOBBIC
SIBJIICHHUSI.

2. ®Ousunyeckue MpuOOPHl U MPoLEeypa MPSAMbIX U3MEPEHUN aHAJTIOTOBBIM U
HU(POBBIM NPUOOPOM.

Jlabopamopuvie pabomel u onvimol.

Omnpenenenue EHbI ISJICHUS IIKaIbl U3MEPUTEILHOTO Tprbdopa.

N3mepenune paccTosTHUM.

N3mepenne 00bEMa JKUIKOCTH U TBEPAOTO TEa.

Onpenenenune pa3MepoB MajbIX TEJL.

W3mepenne TemmepaTypbl TPH TOMOIIM JKHIKOCTHOTO TEPMOMETpa M

JaTYuKa TeMIIepaTypHhl.

ok whPE

6. IIpoBeneHue uccienoBaHMs MO MPOBEPKE TMIIOTE3bl: NAIbHOCTH IMOJIETA
HIapyKa, MyIeHHOTO TOPU30HTAIBHO, TeM OoJibllie, YeM OoJibllie BhICOTA
IyCKa.
Pa3zgeu 2. Tes1o u BeuecTso
Tsepnoe, xuakoe W razoo0pa3HOE COCTOSIHMS BemllecTBa. Macca Tena.
Maccbl pa3nuuHbIX Tell B mpupojae. OJTaloH Maccehl. Becwl. Temmepartypa.
TepmomeTtpsl. JlenuMocTts BemecTBa. Monekyibl, aToMbl, HOHBI. 1Ipencrasnenue o
pa3mepax yacTull BellecTBa. JIBmkeHue dactul] BemectBa. CBA3b CKOPOCTH
JBIKEHUA YacTull ¢ Temneparypoil. uddy3us B TBEpAbIX Telax, *KUIKOCTAX U
razax. BzaummopeiicTBue 4YacTul BeniecTBa M atoMoB. [losicHeHue cTpoeHus u
CBOWCTBA TBEPABIX TEJ, XUAKOCTEH MU Ta30B C MOJIEKYJSIPHOM TOYKU 3pEHMUS.
Crpoenune aroma u noHa. [IIOTHOCTH BeliecTBa.

Hemoncmpayuu.
1. HaGmionenue OpOyHOBCKOTO JBUKECHHUS.
2. Habmonenne nuddysun.



3. HabGmonenne  siBmeHui,  OOBSCHAIOMIMXCA  NPUTSKECHUEM  WIH
OTTAJIKUBAHUEM YaCTHI] BEIIECTRA.

Jlabopamopuvie pabomul u onvimol.

1. Ouenka jJuameTrpa aroMa METOAOM PsIOB (C  HMCIOJIb30BAaHUEM
dboTtorpaduii).

2. OTPBITHI 0 HAOIOACHHUIO TETUIOBOTO PACIIMPEHHUS Ta30B.

3. OmbITh MO0 0OHAPYKEHHUIO ACHUCTBUS CHUII MOJIEKYIISIPHOTO MIPUTSKEHUS.

Pa3nen 3. Mexannueckue siBJICHUA

[TonsiTe 00 OTHOCHUTENBHOCTH MEXAaHUYECKOro IBMkKEHMs. PasHOOOpasHbIe
BUJIbl MEXaHWYECKOT0 IBMKEHMs (IPSIMOIMHEWHOE, KPUBOJIMHEMHOE, NBUKEHHE
0 OKpPY)XHOCTH, KojeOaTenbHOe). MexaHndeckoe MABM)KEHHE B IPUPOAEC U
texHuke. [yt 1 Bpems aBmxeHusi. CKOpoCTb IBHKEHHUS.

Jlemoncmpayuu.

Habrogenne MexaHn4ecKoro JIBHKEHUS TeTa.

N3mepenre ckopoCTH MPSIMOJIMHEHHOTO JBUKEHUS.

HabGnronenue siBjeHUs] MHEPLIMH.

Hab6nronenue n3MeHeHusi CKOPOCTH MPU B3aUMOJICUCTBUU TEll.

CpaBHeHHE Macc MO B3aUMOJIEVCTBUIO TEI.

CoxeHune CHJl, HaIllPpaBJICHHBIX IO OJTHOM ITPSMOM.

Jlabopamopuvie pabomel u onvimol.

1. Omnpenenenue CKOPOCTU PABHOMEPHOIO JIBM)KEHUs (IIapuKa B JKUJIKOCTH,
MOJIEJIN AJIEKTPUUECKOTO aBTOMOOMIIS M TaK Jajiee).

2. OmpeneneHre CpeaHEH CKOPOCTH CKOJBKEHHS Opycka WM IIapuka IIo
HAKJIOHHOU ITOCKOCTH.

3. Ompenenenrie MIOTHOCTHA TBEPIOTO TEa.

4. OmnbIThl, JEMOHCTPHUPYIOIIME 3aBUCUMOCTh pacTsDKeHHsS (nedopmarun)
MPY>KUHBI OT IPUIIOKEHHON CHUJITBI.

5. OmbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI TPEHUSI CKOJIbKEHHUS OT
Beca TeJla U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEH.

ok wnE

Paznea 4. Bzaumoaencreue el

Cuna Kak XapakTepucTuka B3aumopeincTBus. Junamomerp. HbloToH —
€IVMHHIA U3MEPEHUS CHIIBL. | paBUTALIMOHHOE B3aWMMOJAECHCTBUE. [ paBUTALIMOHHOE
B3aumojercTeue n Bceenennas. Cuma tsokectu. Cwina tpenus. Ponp TpeHusa B
npupoae U TexHuke. Cuna ymnpyrocTd, €€ HalpaBjieHHUE. 3aBUCHUMOCTb CHJIbI
ynpyroctd oT aedopmaruu. JlaBmenue Ttena Ha omnopy. [lackanbe — eauHMIa
u3MepeHus: namieHus. llepenadya JaBieHUA SKUAKOCTSIMM W Tra3aMH. 3aKOH
[Tackans. [laBinenwe Ha rayouHe >kujakocTH. CooOmiaromuyecs: CoCyabl, HX
npuMeHeHue. JleMCTBHE JKUIKOCTEN Ha IMOTPYKEHHOE B HUX TeJO. ApXMMENOoBa
cia. 3aBHCHUMOCTh apXMMEIOBOM CHJIBI OT poOJAa JKUJIKOCTU M OT o0beMma
MOrPYKEHHOW YacTH Tena. Y CIIOBUS TIaBAHUS TEJ.
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Hemoncmpauuu.

3aBUCUMOCTbD JABJICHMS ra3a OT TEMIIEPATYpHI.

[lepenaya naBiaeHUs )KUJIKOCTBIO U Ta30M.

CooOmaromyecs coCcy/bl.

['mppaBnuyeckuii mpecc.

[IposiBrieHne necTBUS aTMOCHEPHOTO JABICHHUS.

3aBUCUMOCTh BBITAJKUBAIOLIEH CHIIBI OT 00bEMa MOTPYKEHHOW YacTu
T€Ja U TIIOTHOCTH KUJKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CUJIbI BECY BBITECHEHHOW KUIKOCTH.
YcnoBue miaBaHus TEN: IUIABAaHUE WIHA NOTPYKEHUE TENI B 3aBUCUMOCTH
OT COOTHOUIIEHUS INIOTHOCTEM TEA U )KUIAKOCTH.

o0k wnE

o N

Jlabopamopnvie pabomul u onvimaol.

1. VccnenoBaHue 3aBUCUMOCTH Beca Tela B BOJIE OT 00bEMa MOTPYyKEHHOMU B
MKUIKOCTh YaCTH TeJa.

2. OmpenencHre  BBITAJIKUBAIONICH CHIIBI, JEHCTBYIONMIEH Ha  TEIo,
IIOIPYKEHHOE B JKUIKOCTD.

3. IIpoBepka HE3aBHCUMOCTH BBITAJIKUBAIOLIEH CUIIbI, JCHCTBYIOLIEH Ha TEJIO
B KUJKOCTH, OT MaccChl TeJa.

4. OnbIThl, AEMOHCTPUPYIOIIHE 3aBUCUMOCTb BBITAJIKUBAIOIIECH CHIIBI,
JNEUCTBYIOLIEH Ha TEJIO B KUAKOCTH, OT OOBEMa MOTPYKEHHOW B
YKUJKOCTb YACTH T€JIA U OT IJIOTHOCTH >KHJIKOCTH.

5. KonctpyupoBanue apeomerpa WM KOHCTPYUPOBAHHUE JIOAKU U
OIpEAEIICHUE €€ IPY30NOABEMHOCTH.

Paszgea S. PaGora u MOIIHOCTB. JHeprus.

Mexanuudeckast pabota. MOUTHOCTb.

[TpocTeie MexaHM3MBI: pblyar, OJIOK, HaKJIOHHAas IUIOCKOCTh. [IpaBumio
paBHOBecus pbluara. lIpumeHeHue mpaBuiIa paBHOBECHS pblyara K OJIOKY.
«3onoroe mnpaBuno» MexaHuku. KIIJ mnpocteix wmexanusmoB. IIpocteie
MEXaHU3MBbI B OBITY U TEXHHUKE.

Mexanuueckass 3Heprusi. KuHeTnueckas M MOTEHIMANbHAs SHEPIHUs.
[IpeBpailieHrie OTHOTO BHJIa MEXAHUYECKOW YHEPTUH B IPYTOM. 3aKOH COXPAHEHUS
DHEPIUU B MEXAHUKE.

Hemoncmpauuu.

1. TIpumepsbl IPOCTHIX MEXAHU3MOB.

Jlabopamopuwie pabomul u onvimaol.

1. Onpenenenue pabOThl CUJIBI TPEHUS NMPU PABHOMEPHOM JBHKEHHUH Tea

110 TOPU30HTAIBHON OBEPXHOCTH.
2. UccnenoBanue ycnoBUid paBHOBECHUS pblyara.
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3. Uzmepenue KIIJI HakTOHHOM TJIOCKOCTH.
4. V3ydeHue 3aKOHA COXPAHEHUS] MEXaHUYECKON SHEPI M.

8 KUIACC

Paznea 6. TensioBble siBJICHHUS.

TemnoBoe aBuxenue. Temneparypa ten. BHyTpeHHsIst 3HEpTuUs TEN U CIIOCOOLI ee
n3MmepeHus. Buasl Temionepenayu.

KoandecTBO TEIIOTHI. yI[GJ'II)HaH TCIINIOCMKOCTB BCIICCTBA. Pacuyer xonn4decTBa
TCIIJIOTHI.

YIIGJ'IBHEUI TCILIOTA CrOpaHuA TOIJIMBA.

[ImaBneHne u OTBEPACBAHUE KPUCTAIUIMUECKUX TEN. Y A€IbHAS TEIJIOTA IJIABJICHUS
u oTBepacBanus. Mcnapenne u konaeHcanus. Kunenue. 3akoH COXpaHeHUA
DHEPIUHU B TEIUIOBBIX MPOLIECCAX.

Tennossle ABUraTenu. Pabora raza u napa npu paciipeHuu.

Jlemoncmpayuu.

Hab6mronenue OpoyHOBCKOTO JIBUIKEHUS.

Hab6monenne nuddysun.

HaOmronenue siBeHnid cMaurMBaHUs U KalMWUISPHBIX SIBJICHUH.

HaOmnronenue TenioBoro pacimpeHus Ted.

W3meHenue naBieHUs Ta3a MpU M3MEHEHHHM 00bEMAa M HArpeBaHHWM HIIU

OXJIAXKCHUU.

[IpaBuiia U3MepeHUs TEMIIEPATYPHI.

Bunae! Tenmonepenayu.

OxJtaXkieHue Ipyu COBEPIIEHUH pabOTHI.

. HarpeBanue nipu coBepIiieHIN pabOThl BHEITHUMU CHUJIAMHU.

10 CpaBHeHUE TEITOEMKOCTEN pa3IMYHBIX BEILIECTB.

11.HabnroneHue KumneHusl.

12.HabnroaeHe MOCTOSHCTBA TEMITepaTyPhl MPH TITABICHUH.

13.Moieau TEeIIOBBIX ABUTATENIEH.

Jlabopamopuwie pabomul u onvimaol.

1. OnbITHI IO OOHAPYKEHUIO IEHCTBUS CHIT MOJICKYJISIPHOTO TPUTSKCHUS.

2. OnbITHI 1O BBIPAIIMBAHUIO KPUCTAIIOB MOBAPEHHOM COM WIIK caxapa.

3. OnbITel TI0 HAOJIOJCHUIO TEIJIOBOTO PACIIUPEHUS] Ta30B, KUIKOCTEH U
TBEPIBIX TEJL.

4. OmpeneneHue NaBICHUS BO3AyXa B OAJTOHE MITIPHUIIA.

ok PR
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OnbIThl, AEMOHCTPUPYIOIIME 3aBUCUMOCThH JIaBJICHUS BO3JyXa OT €ro
00BEMa M HATPEBAHUS WIIH OXJIAXKICHHUSI.

[IpoBepka runoTe3bl JMHEUHON 3aBUCUMOCTH JJIMHBI CTOJIOUKA KUJIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIEPATYpHhI.

HaGnrogenue wu3MeHeHUsT BHYTpPEHHEH OSHEpruM Tella B pe3yJibTare
Terionepeaayn U paboThl BHEIIHUX CHUJI.

HccnenoBanne SBICHHS TEILUIOOOMEHAa TPH CMEIIUBAHUHM XOJIOJHOW U
ropsiueu BOJIBI.

OnpeneneHue  KOJNMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  IIpH
TEIJI000MEHE C HArPEThIM METATUYECKUM LUITUHIPOM.

10.Omnpenenenue yaenbHON TEMTOEMKOCTH BEIIECTBA.
11.UccnenoBanue npoiiecca UCIapEHUs.
12.0Onpenenenne OTHOCUTEIBLHON BIAXKHOCTH BO3/1yXa.
13.Onpenenenne yaenbHON TEIUIOTHI MIABJICHUS JIbJA.

Paznen 7. Daekrpuyeckue siBJICHUS.
DnekTpu3aius Tea. DNeKTpudeckuit 3apsaa. OObICHEHUE SABICHUS AJICKTPU3AIUU.
3aKOH COXpaHEHUs JIEKTPUYECKOro 3apsia. BzaumoaeiicTBue 3apsyKeHHBIX TE.
DIIEKTPUYECKOE TOJIE.

[IpOBOTHUKM U TUANEKTPUKU. DIEKTPUUECKANA TOK B TPOBOAHMKaX. Cuila n
IJIOTHOCTB TOKA. DJNEKTpUUecKue 1enu. FMicTouHukH anekTpuieckoro Toka. Cumna
TOKa. DIEKTpUYecKoe HanpsbkeHue. PaboTa M MOLIHOCTh 3JIEKTPUYECKOrO TOKA.
TermnoBoe aencTBue TOKa. 3akOH OMa. DNEKTPUUYECKOE CONPOTUBIICHUE. 3aKOH
Jxoyns - Jlenna. CoennHEHUS MPOBOAHUKOB B JIEKTpUYECKON Lienu. M3mepenue
CWJIbl TOKA M HANPSKEHUs. AMIIEPMETP U BOJIBTMETP.

Jemoncmpayuu.

©WooOoNOR~WNERE

DJekTpu3anus Ted.

JIBa poja 2JIEKTPUUYECKUX 3apsiIOB U B3aUMOJCHCTBUE 3aPSKEHHBIX TE.
Y CTpOUCTBO U IEUCTBUE JIEKTPOCKOTA.

DIIeKTpOCTaTUYECKast HHAYKIIUS.

3aKOH COXpAaHEHUsI JICKTPUUECKUX 3aPsJI0B.

[TpOBOHUKH W TUDJICKTPUKHU.

MopenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.

VICTOYHUKH ITOCTOSSHHOTO TOKA.

. JlercTBUS 3JEKTPUYECKOTO TOKA.

10 DNEKTPUUECKUN TOK B )KUIAKOCTH.
11.T"a30BBblii pa3psia.
12.N3mepeHne CHibl TOKa aMIIEPMETPOM.
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13.M3Mepenne dAeKTPUIECKOTO HATPSHKEHHS BOJIBTMETPOM.

14.PeoctaT 1 Mara3uH CONPOTUBIICHUIA.

Jlabopamopuvie pabomul u onvimol.

1. OnpITel 1O HAOMIOACHUIO DJIEKTpU3AIMU Tel WHIAYKIMEH W 1pu
CONPUKOCHOBEHHH.

2. UccnenoBanue JIEHCTBUS JJIGKTPUYECKOTO TIOJS HA TIPOBOJHUKHA W
JARTICKTPUKHU.

3. COopka u rmpoBepka pabOThl ANEKTPUUECKOM 1IETIH MOCTOSIHHOTO TOKA.

4. VI3amepeHue u peryJIupoBaHUE CUIIbI TOKA.

5. U3mepenue u perynupoBaHue HANPSHKEHUS.

6. HccnenmoBanue 3aBHCHUMOCTH CHJIBI TOKA, MIYIIETO 4YEpe3 PE3UCTOp, OT

COMPOTUBJICHUSI PE3UCTOPA U HAMIPSHKEHUS HA PE3UCTOPE.

7. OTBbITHI, JEMOHCTPUPYIOLINE 3aBUCHUMOCTh ANEKTPUYECKOTO
CONPOTHUBJIEHUSI MPOBOAHUKA OT €ro [JIMHBI, IUIOWAAU MONEPEYHOTO
CEUEHHMS U MaTepuara.

8. IlpoBepka mpaBwiIa CIOXKEHUS HAMNPSOKCHWA TIPH TOCIECI0BATEIHHOM
COEJIMHEHUHU JIBYX PE3UCTOPOB.

9. IlpoBepka mpaBuiia Juisi CHWJIBl TOKa MPHU MapaLUIETLHOM COCIMHEHHUU
PE3UCTOPOB.

10.Omnpenenenune paboThI TEKTPHUECKOTO TOKA, UIYIIETO YePE3 PEIUCTOP.

11.OmnpeneneHue MOIIHOCTA AJEKTPUYECKOTO TOKA, BBIACISIEMON Ha
pe3ucTope.

12.VccnenoBanne 3aBUCUMOCTH CUJIbI TOKA, UYIIETO 4Yepe3 JIAMIIOYKY, OT
HanpsHKEHUS Ha HEW.

13.0Omnpenenenne KI1J[ HarpeBaTems.

9 KIIACC

Paznen 8. Mexanuveckue siBJIeHUsI.

Cucrema otcuera. @usnyeckue monaenu. M3zmMeHenue (pU3MUECKON BEIMYUHBI.
CnocoObl onucanusi aBWkeHUd. [IpeoOpa3oBaHue CKOPOCTH M YCKOPEHHS TpH
nepexoAe K Apyroi cucreMe orcdyera. MeToasl peleHus 3aja4 Ha paBHOMEPHOE
JBUYKEHUE, HEPABHOMEPHOE JIBH)KEHHE, PaBHOIIEPEMEHHOE JBH)KEHHE. [[BHKEeHHE
Tena, OPOIIEHHOTO TOPU3OHTANbHO. [[BKeHHe Tena, OpPOLIEHHOTO MOJ YIJIOM K
ropu3oHTy. KunemaTuka 1BHKE€HHS TOUKU IO OKPY>KHOCTH.

[TepBebiit 3akoH Herotona. MHepumanpHble cucTeMbl OTCUETA. B3aumoaencTeue
ten. Cuna. Brtopoit 3akon Herootona. Tperuit 3akoH HproroHa. Culbl
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rpaBUTalMOHHOr0 mnpuTskeHus. Cunbel ynpyroctu. Bec Ttena. Cuna TpeHus.
JIBr>KeHUE CBA3aHHBIX Tel. JJMHaMuKa U IBUKEHUU TeJla 110 OKPYKHOCTH.

Cuna. DKBUBAJIEHTHOCTh cuil. PaBHojelctByromas. ClOXEHHE  CHIL.
Paznoxenue cuibl. PaBHOBecue MarepuaibHOW TOYKM. PaBHOBecuwe Tena mpu
OTCYTCTBUHU BpallleHus. PaBHOBecue Tena ¢ 3aKkperuyIi€HHOW TOYKOM BpalleHUsl B
IJI0CKOM ciy4yae. MomeHT cuiibl. PaBHOBecue Tena B obmiem ciayyae. CloxeHue
napajuenbHbIx cuil. Llentp macc. LleHnTp TsxecTu.

PaGora cuibl. MOHIHOCTI) cunbl. Kunerndeckas QHCPIUA TCIaA. Pa6ora cun u
IMOTCHIOUAJIbHAA 3SHCPIHUA. 3aKoH COXpaHCHUA MEXaHUYECKOU OHCPIHUH. 3aKoH
COXpaHCHUA MEXaHUYECKOU OHCPruu M C€ro IpUMCHCHHC B 3ad/la4dX Ha
BpalaTCJIbHOC JIBUXKCHUC MaTepHaanoﬁ TOYKH.

Hemoncmpauuu.

1. HaOmroneHne MEXaHMYECKOTO JIBUKEHUS Tejla OTHOCUTEIBHO Pa3HBIX TEJ

OTCYETA.

CpaBHEeHHE TyTEM W TPACKTOPUW ABUKECHHS OJHOTO M TOrO XK€ Tena

OTHOCUTEJIBHO Pa3HbIX TEJl OTCUETA.

N3mepenne CKOPOCTH U YCKOPEHUS ITPSIMOJIMHEWHOTO JIBUYKEHUS.

HccnenoBanre NPU3HAKOB PABHOYCKOPEHHOTO JIBHU)KECHHUS.

Habmroienue nBu»keHus Tea o OKpYyKHOCTH.

Habnrogenne MexaHM4eCKUX SBJICHHM, TPOUCXOASIINX B CUCTEME OTCUETA

«Tenexka» mnpu €€ paBHOMEPHOM U YCKOPEHHOM JBHKEHUU

OTHOCUTEJIHHO KaOMHETa (PU3MKH.

7. 3aBUCHUMOCTb YCKOPEHHMsI Te€jla OT Macchl Tejla U JACHCTBYIOLIEH Ha HEro
CHJIBI.

8. HabGmronenue paBeHCTBa CUIT ITPH B3aUMOJICHCTBUU TEJI.

9. M3meHeHue Beca Tela Mpy yCKOPEHHOM JBUKCHHU.

10.Tlepenayua umitynbca mpu B3aUMOICHCTBUU TElL.

11.TIpeoOpa3oBaHus SHEPTHH MPU B3aUMOJICHCTBUH TEJL.

12.CoxpaHeHne UMITyJIbCa TIPU HEYTIPYTOM B3aUMOJICHCTBUH.

13.CoxpaneHnne uMIysbca Ipu aOCOTIOTHO YIIPYTrOM B3aUMOICHCTBHUH.

14 HaGmrofeHne peakTUBHOTO ABUKCHUSI.

15.CoxpaHeHne MeXaHUIECKON IHEPTUU TIPH CBOOOTHOM TaJICHUH.

16.CoxpaHeHne MEXaHMUECKON YHEPTHH NPH JBIKEHUU Tella Mo JeiCTBHEM
MPY>KUHBI.

Jlabopamopuvie pabomel u onvimel.

1. KoHcTpyupoBaHue TpakTa JJisi pa3roHa W JajJbHEWIIEr0 PaBHOMEPHOTO
JBH>KCHUS IAPUKA WIIN TEIIEKKHU.

N

© 0k w
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2. OmpeneneHre CpeaHEH CKOPOCTH CKONBKECHHS OpycKa WU JIBHKCHUS
[IapUKA 10 HAKJIOHHOW INTOCKOCTH.

3. Ompenenenre YCKOpEHHUs Tejla TMPH PABHOYCKOPEHHOM JABWKCHUU TIO
HAKJIOHHOM TJIOCKOCTH.

4. ViccnemoBaHue 3aBHCHUMOCTH IMYTH OT BPEMEHHM IMPU PABHOYCKOPEHHOM
JBH>KCHUU 0€3 HauallbHOW CKOPOCTH.

5. IIpoBepka THIIOTE3BI: €CIM TIPH PABHOYCKOPCHHOM JBWXCHUH 0e€3
HAaYaJIbHOM CKOPOCTH IIYyTH OTHOCATCS KakK psJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIIHUE MPOMEXYTKH BPEMEHH OJJUHAKOBBI.

6. UccnenoBanue 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBKEHUS OT CHIIBI
HOPMAaJIBHOTO JaBJICHUS.

7. Ompenenennie K03 GUITMESHTA TPCHHUS CKOJIBKCHHS.

Omnpenenenre KECTKOCTU MPYKUHBI.

9. Ompenenenrie pabOThl CUIIBI TPEHUSI TIPU PABHOMEPHOM JBMIKEHUU Tela
10 TOPU30HTAIEHON TTOBEPXHOCTH.

10.Ompenenenre pabOTBl  CHUJIBI  YIPYTOCTH TP TOABEME Tpy3a C
WCITOJIb30BAaHUEM HEITOABMKHOTO M MTOABHUKHOTO OJIOKOB.

11.M3y4yeHue 3aKoHa COXPaHEHUS SHEPTHH.

©

Pazgen 9. JiekTpoMarauTHoOE 1MoJie M 3JIeKTPOMArHUTHbIE BOJIHBI.

ONEeKTpOMAarHUTHOE  MOJie.  JJEKTpOMarHuTHble  BOJHBL.  CBoOlcCTBa
ANEKTpOMarHuTHoIX BOdH. lllkana siekTpoMarHUTHBIX BOJH. Mcmnonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJISi COTOBOM CBSI3U.

DJIeKTpOMarHuTHasi npupoja ceeta. CKoOpocTh cBeTa. BOTHOBBIE CBOMCTBA
CBETA.

Jemoncmpayuu.

1. CgoiicTBa 3JI€KTPOMArHUTHBIX BOJIH.

2. BomHOBEIE CBOMCTBA CBETA.

Jlabopamopuvie pabomul u onvimel.

1. V3yyeHue CBOMCTB 3JIEKTPOMATHUTHBIX BOJIH C TOMOIIBI0O MOOUIIBHOTO

TenedoHa.

Pa3nen 10. CBeroBbIe AIBJI€HHS.

JlyueBas MOJIEIb CBeETA. Hcrtounuku CBETA. [IpssimonmHeHOE
pactipoctpanenue cBera. 3atmenust Connia u Jlynsl. Otpaxkenue cBera. [1nockoe
3epKajo. 3aKOH OTPaXKEHUS CBETA.
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[Ipenomnenue cBera. 3akoH npesomyeHHus cBera. llomHoe BHyTpeHHee
OTpaxXeHHE cBeTa. lcnmonbp3oBaHME TOJHOTO BHYTPEHHETO OTPAKEHUSA B
ONTUYECKUX CBETOBOJAX.

Jlunza. Xox unyueid B JumH3e. Onruyeckas cucreMa (Qoroanmnapara,
MHUKpPOCKOIIa M Tejeckoma. I'Jla3 kak onTudeckas cucrema. biaum3opykocTs u
JAJIbHO30PKOCTb.

Paznoxxenne Oemoro cBera B crnekTp. OmnbiTel Hpiotona. Croxenue
CIEKTpaJbHBIX LBETOB. JlMcHiepcHst CBETA.

Jemoncmpayuu.

©ooNOkwWNPE

[TpsimonMHEHOE pacpOCTpaHEHUE CBETA.

OTtpakeHue cBeTa.

[Tomyuenune n300paxeHUi B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
[Ipenomnenue cera.

OnTuyecknii CBETOBOJ.

Xop nyuer B coOuparoieit JInH3e.

XO0J Ty4yer B pacCenBAIOIIECH JIMH3E.

[Tonmyuenune n300paxeHuii ¢ TOMOUIBIO JIMH3.

[Tpunuun aeicTBus GoroanmnapaTa, MUKPOCKOIA U TEJIECKOIIA.

10.Monens rnasa.

11.Pa3noxxeHue 6e10ro cBETa B CIEKTP.

12.TTonyyenue 6en0ro cBeTa Mpy CIOKEHUH CBETA Pa3HBIX IIBETOB.
Jlabopamopnvie pabomul u onvimaol.

1.

HccnenoBanre 3aBUCUMOCTH yrila OTPa)KEHUs CBETOBOTO Jyya OT yria
najicHusI.

W3ydeHnne xapakTepuCcTUK H300pakeHUs IpeIMeTa B INIOCKOM 3epKalle.
HccnenoBanre 3aBUCUMOCTH yTJla MPEJIOMIICHHS] CBETOBOTO JIyda OT yria
MaJICHUS HA TPAHUILIEC «BO3yX—CTEKIIOM.

[Tomy4yenune n300pakeHU# ¢ TOMOIIBI0 COOMPAIOIICH JTNH3HI.
Omnpenenenue HOKYCHOTO pacCTOSTHUS U ONTUYECKON CUIIBI COOMparolien
JIUH3HIL.

OMBITHI IO Pa3NI0KEHUIO OEJIOTO CBETA B CIIEKTP.

OneITHl 1O BOCIHPHUSATHIO I[BETA MPEIMETOB MPU UX HAOIIOJACHUU Yepe3
[IBETOBbIE (DUIIHTPHI.

IHoBTOpHUTEIBLHO-0000 1AM MOAYJIb.

[ToBTOpUTENHEHO--0000IIAIOIIUN MOAYJIb IPEIHA3HAYEH JIJIsl CUCTEMAaTHU3aIuH
U 00oOmieHHs  MPEAMETHOTO  COAEpX aHUs U ONbiTa  JIESITEIbHOCTH,
npUOOPETEHHOTO MPU U3YUYEHUHU BCETO Kypca (pU3MKH, a TakxkKe i MOJATOTOBKU K
OCHOBHOMY TOCYJapCTBEHHOMY »J3K3aM€Hy MO (u3uke s 00y4arouiuxcs,
BBIOPABIIKX ATOT y4EOHBIN MpeMeT.
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[Ipy n3ydeHUn JAHHOTO MOIYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JEATEIbHOCTH, HA OCHOBE KOTOPBIX 00ECIEeUnBaEeTCs JOCTHKEHUE MPEAMETHBIX U
METanpeIMETHBIX  IUIAHUPYEMBIX  pe3yibTaToB  o0yueHus, (Gopmupyercs
€CTECTBEHHOHAYYHAs! I'PAMOTHOCTh: OCBOCHHE HAy4HBIX METOJOB HCCIICIOBAHUA
SBJICHUN MPUPOJAbI U TEXHUKHU, OBJIAJECHUE YMEHUAMH OOBIACHATH (PU3HUECKUE
ABJICHUS, NPUMEHsS IIOJyYEHHBIE 3HAHWs, pelmarb 3aJadd, B TOM YHCIE
KA4YE€CTBEHHBIE U DKCIIEPUMEHTAJIbHBIC.

[IpyHIMINATBHO IEATEIBHOCTHBIM XapaKTep NaHHOIO paszesia peaau3yercs
3a CuéT TOro, 4To OOYyYarolIUecs BBIIOJHAIOT 3aJaHMsl, B KOTOPBIX UM
npeJiaraercs:

Ha OCHOBE IIOJIYYEHHBIX 3HAHUI pacno3HaBaTb M HAYYHO OOBACHATH
dbuznyeckre SBICHUS B OKPY>KAIOIIEH MPUPOJIE U MOBCEAHEBHON KU3HU;

UCIIOJIb30BaTh HAy4YHbIE METOJIbI UCCIIEI0BaHUS (PU3UUECKUX SBIICHUH, B TOM
YUCJIe 11 IPOBEPKU TUIIOTES3 U ITOIYYEHHs] TEOPETUUECKUX BBIBOJOB;

OOBSACHATh HAy4YHbIE OCHOBBI HaWOOJIE€ BAXHBIX JOCTHXKEHH COBPEMEHHBIX
TE€XHOJIOTUH, HAIIPUMED, IPAKTUIECKOTO UCTOJIb30BAHNS PA3JINUYHBIX UCTOYHUKOB
DHEPIMM HAa OCHOBE 3aKOHA IPEBPAILECHHS U COXPAHEHHMS BCEX M3BECTHBIX BHIOB
DHEPI'UH.
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IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yuyenue ¢u3nKu HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO

Ha JOCTMKCHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

B pesynbrare nzyueHus GU3MKU HA YPOBHE OCHOBHOT'O 00111er0 00pa3oBaHUs

y oOyuaromierocs OyayT cpopMupoBaHbl CIEIYIONINE JIUYHOCTHBIE Pe3yJIbTaThl B
YacTH:

1) mnaTpMOTHYECKOr0 BOCTIMTAHUSA:

— MPOSIBIICHUE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUUCKOMN
bu3nuecKoil HayKu;

— IIEHHOCTHOE OTHOIIEHHUE K JTOCTUKEHUSIM POCCUUCKUX YUEHBIX--(PU3UKOB;

2) rpamIaHCKOro ¥ TyXOBHO-HPABCTBEHHOT 0 BOCIIUTAHMS:

— TOTOBHOCTh K aKTUBHOMY Y4YacCTHIO B OOCYXKJICHUHU OOIIECTBEHHO 3HAUYUMBIX
U OTUYECKUX TMPOOJIeM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM
JTOCTH)KEHUN (PU3UKH;

— OCO3HAaHUE BAXKHOCTH MOPAJIBHO--3TUYECKUX MPUHIIUIIOB B JIESITEIBHOCTH
YYEHOI0;

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS

— BOCIIPUSITUE ICTETHUECKUX KadyecTB (U3MUECKOW HayKu: €€ TapMOHUYHOTO
MOCTPOEHHUSI, CTPOTOCTH, TOUHOCTH, TJAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NO3HAHUS:

— OCO3HaHUE IEHHOCTH (U3MYECKOW HAayKh KaK MOIIHOTO HHCTPYMEHTA
IIO3HAHUS MHPA, OCHOBBI Pa3BUTHUS TEXHOJIOTWMM, BAKHEHIIEH COCTABIISIIOIIEH
KYJbTYPBIL;

— pa3BUTHE HAay4YHOW JHO0O3HATEIBHOCTH, MHTEpeca K HCCIEeN0BATEIbCKON
NeATEIIbHOCTH,

5) ¢opmupoBaHuss  KYJbTYPbl 3A0POBbS MU  IMOUMOHAJIBHOIO
0J1aronoJIy4us:

— OCO3HaHHWE IIEHHOCTH O0€e30MacHoro oOpa3a KWU3HHU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpPE, BaXXHOCTH TMpaBui O€30MacHOrO TOBEICHUS Ha
TpPaHCTIOPTE, Ha JIOpOrax, C JICKTPUUECKHUM U TEIUIOBBIM 000pYIOBaHHUEM B
JIOMAITHUX YCIIOBHSIX;

— ¢c(pOpMUPOBAaHHOCTh HaBBIKA pedJeKCUHU, TPU3HAHUE CBOEro IpaBa Ha
OIIMOKY U TaKOI'o e Mpasa y APYyroro 4ejaoBeKa;

6) TPy10BOr0 BOCIIUTAHUS:

— AKTUBHOE y4YacTH€ B pPEHICHUWU MPAKTHYECKUX 3ajad (B paMKax CEMbH,

oOpa3oBaTeNbHON  OpraHM3aluu, Tropoja, Kpas) TEXHOJOTHYECKOH W
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COIMAIbHOW HAIpaBICHHOCTH, TPEOYIOMHUX B TOM YHCIE€ U (PU3NIECKUX
3HAHUM;

e — MHTEpEC K MPAKTUYECKOMY U3YyUCHUIO NMPODECCHil, CBA3aHHBIX C (HU3UKOM;

e 7)3KOJIOrHYE€CKOr0 BOCIIMTAHHUSA:

e — OpHCHTAIMS HA MpPUMEHEHHE (PU3MUECKUX 3HAHMM Ui pEIIeHUs 3ajad B
00JIacTH OKpY>Kalolllel Cpeibl, IUIAaHUPOBAHUS TIOCTYNKOB U OLIEHKA UX
BO3MOXKHBIX TTOCIICJICTBUI JIJI1 OKPY’KAIOIIEH CPEIbI;

e — OCO3HaHHWE TJI00ATLHOTO XapakTepa 3KOJOTMYECKUX MpoOJieM W MyTed HX
pelieHus;

e 8) amanTanuu K HU3MEHSIOIIMMCH YCJOBHUSAAM COLMAJBLHOM U NPHUPOIHOU
cpeabl:

e — TOTPEOHOCTh BO B3aWMOJCHCTBUU TPU BBITIOJIHCHUH WCCICIOBAHUN U
MPOEKTOB (PU3UYECKON HAIMPABICHHOCTH, OTKPBITOCTh ONBITY W 3HAHUIM
ApYTux,

e — TIOBBIICHUE YPOBHS CBOCH KOMIIETEHTHOCTH YEPE3 MPAKTUYECKYIO
JIEATEIILHOCTD;

e — TOTPeOHOCTHh B (HOPMUPOBAHUH HOBBIX 3HAHWM, B TOM YHCIIe POPMYIUPOBATH
UJIeH, TIOHSATHUS, TUTIOTE3bI O (PU3NUECKUX O0BEKTaX U SIBJICHUAX;

e — OCO3HaHME JNePUIUTOB COOCTBEHHBIX 3HAHHUI U KOMIIETEHTHOCTEHW B 00JaCTH
bu3uKu;

e — IUIAHUPOBAHUE CBOETO PA3BUTHUS B NPUOOPETCHUH HOBBIX (HUIUUYECKHUX
3HAHUM;

e — CTpPEMJICHHEC aHAJIM3UPOBATH U BBISBJISATH B3aUMOCBSI3H IIPUPOIBI, OOIIECTBA U
ASKOHOMHMKH, B TOM YHCJIE C UCITOIb30BaHUEM (PU3HUECKUX 3HAHUM;

e — OLEHKA CBOMX JCWCTBHH C YYETOM BIMSHHS Ha OKPYXKAIOIIYIO Cpexdy,
BO3MOJKHBIX TJTIOOQIBHBIX ITOCICICTBUH.

METAINIPEIMETHBIE PE3YJIBTATBI

B pesympraTe OCBOCHHS TporpamMmbl MO (HU3WKE HA YPOBHE OCHOBHOIO
oO1ero oopazoBanus y o0ydarorierocsi OyayT copMupoBaHbl MeTaNpeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIONTNE T03HABATEIIbHBIC YHUBEPCAIbHBIC YICOHbIC ICHCTBUS,
KOMMYHHKATHBHBIC  YHUBEPCAJIbHbIC  Yy4eOHbIC  JICHCTBUS,  PETYJISATHBHBIC
YHHBEpCAIbHbIC yUCOHBIC ICHCTBHS.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

Bba3oBble JJornueckue JeiicTBUA:
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BBISIBJISITh W XapaKTEpU30BaTh CYIIECTBEHHbIE MPHU3HAKA OOBEKTOB
(s1BNIEHUI );

yCTaHaBIMBATh CYIIECTBEHHBIN MPU3HAK KIacCU(PUKALMU, OCHOBAHUS AJIS
0000IIIEHUS U CpaBHEHUS,;

BBISIBJISITh 3aKOHOMEPHOCTU U IPOTUBOPEUMS B PACCMaTPUBAEMbIX (aKTax,
JAHHBIX U HAOJIOJICHUSX, OTHOCSAIINXCS K (PU3HUECKUM SIBIICHUSIM;
BBISIBJISITH NPUYUHHO--CJICICTBEHHBIE CBSI3U MPU H3YyUYEHUU (PUINUECKUX
SIBJICHUI U MPOLIECCOB, JIENaTh BBIBOJBI C UCIIOJIB30BAHUEM JE€TYKTHUBHBIX
Y WHAYKTHBHBIX YMO3aKJIFOUEHUH, BBIIBUTaTh TMIIOTE3bl O B3aUMOCBS3SIX
(u3NYECKUX BEJINYMH;

CaMOCTOSITENIFHO BBIOMpaTh CHoco0 perieHus y4eOHOU (duznueckoi
3amaun (CpaBHEHHE HECKOJIbKMX BapUaHTOB pEIIEHUs, BbIOOp Hamboisee
HOJIXOJSIIETO C YUETOM CAMOCTOSATEIBHO BbIIEJICHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbcKue 1eCTBUSA.

MCITI0JIb30BaTh BOMPOCHI KaK HCCIIEA0BATENbCKUI HHCTPYMEHT MTO3HAHMS;
IPOBOJUTH 10 CAMOCTOSITENIBHO COCTABJIIEHHOMY IUIaHY OIBIT, HECIOMXKHBIM
(U3MYECKUI JKCIIEPUMEHT, HEOOJBIIOE HCCIAEAOBaHUE (PUZUUYECKOTrO
SIBJICHUSI,

OLICHMBAaTh HAa TNPUMEHUMOCTb M  JOCTOBEPHOCTh HH(OPMALHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEJOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH O0OOIIEHHSI M BBIBOJBI IO pe3yJibTaTam
IPOBEAEHHOIO HAOJIOIEHUS, OIIBITA, UCCIIEJOBAHMS;

IPOrHO3UPOBaTh BO3MOXKHOE  JalbHEWIee pa3BUTHE  (PU3UUECKHUX
IPOLIECCOB, a TAKXKE BBIIBUTaTh MPEANOI0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pa6ora ¢ undpopmaunmeii:

MPUMEHSTh Pa3UYHbIC METObl, MHCTPYMEHTHI U 3aMpOCHI MPU MOUCKE U
orOope WHGPOPMAIMKM WIA JIaHHBIX C y4ETOM TMPENIOKEHHOW Yy4eOHOU
dbuznyeckoii 3a1a4u;

aHATM3UPOBaTh, CUCTEMATH3UPOBATh U WHTEPIPETHPOBATH WH(OOPMAITHIO
Pa3IMYHBIX BUJIOB U (GOPM MPEACTABICHHUS;

CaMOCTOATENILHO  BBIOMpAaTh ONTUMAIbHYIO (GOpPMY TIPEICTaBIICHUS
uHOpMaIlMU W WUTIOCTPUPOBATH pellaeMble 3aJa4dl  HECIOKHBIMH
CXeMaMH, TuarpaMmMmamMu, HHOU rpauKoi M MX KOMOWHAIIMSIMHU.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:

B XO7Ie OOCYXJEHUs Y4eOHOro Marepuaia, pe3yJbTaToB J1a00paTOPHBIX
paboT U MPOEKTOB 337]aBaTh BOMPOCHI IO CYIIECTBY 00CYKIAEMOM TEMBI U
BBICKA3bIBaTh WJCH, HAIICJICHHbIE HAa PEIICHWE 3a/ladyd U TOJJCp KaHHe
O1arokeIaTeIbHOCTH OOIICHUS;
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COMOCTABIISAITh CBOM CYXAEHUS C CYXACHUSAMU JPYIMX YYaCTHUKOB
Jranora, oOHapyKHBaTh Pa3IUYMe U CXOACTBO MO3UIIHIA;

BBIPAKATh CBOIO TOUKY 3PEHUS B YCTHBIX U TUCBMEHHBIX TEKCTAX;
nyOIMYHO NPEACTABIATH PE3YJIbTaThl BBIMOIHEHHOTO (PU3MUECKOTO ONIbITA
(9KCTIEpUMEHTA, UCCIIEI0BAHUS, IPOEKTA);

NOHMMAaTh W HWCHOJb30BaTh  MPEUMYIIECTBA  KOMaHIHOM  H
WHIUBUIYAIbHOM pa0OThl MpU PEIIEHUH KOHKPETHOW (hHU3UUECKOM
poOJIeMBI;

IIPUHUMATh LIEJIM COBMECTHOU AESATEIBHOCTH, OPTaHU30BBIBATh JICHCTBHUS
no €€ JOCTHKEHUIO: paclpeaeisiaTh poyH, OOCYXKIaTh MpPOLECCH U
pe3yabTaThl COBMECTHOM pabOThI, 0000111aTh MHEHHS HECKOJIBKUX JIIOJICH;
BBIIIOJIHATH CBOKO YacTh pabOThI, JOCTUTAasi KAYECTBEHHOTO pe3yJbTaTa Mo
CBOEMY HAIIPABJICHUIO W KOOPAWHHUPYS CBOM JEWUCTBUS C JPYTUMHU
YJICHAMH KOMAaH/JIbl;

OLICHMBATh Kauye€CTBO CBOETO BKJaJa B OOUIMI MPOAYKT MO KPUTEPHUSIM,
CaMOCTOATENBLHO CPOPMYIHMPOBAHHBIM YHYACTHUKAMH B3aUMOJICHCTBHS.

PeryasiTuBHbIC YHUBeEpCAJIbHbIC YUeOHbIE 1eiiCTBUS

Camoopranuzamnus:

BBISBJISITH MIPOOJIEMBI B JKU3HEHHBIX M YUYE€OHBIX CUTyalMsIX, TPEOYIOIINX
JUIs pelieHns (U3NYECKUX 3HaHU;

OPUEHTUPOBAThCA B  PA3JIUYHBIX MOAXOAAX MPUHATUSA  PEIICHHI
(MHIMBUAYaATbHOE, NPHUHITHE PEIICHUs B TPYyIIE, NMPUHATHE PELICHUN
TpynIom);

CaMOCTOSITEJIFHO COCTaBJISATh AJITOPUTM pelleHus! (PU3NUecKol 3aJauu Hin
IJlaHa MCCIEOBaHUS C Y4ETOM HMMEIOIIMXCS PECYpPCOB U COOCTBEHHBIX
BO3MOYHOCTEM, apryMEeHTUPOBATh MIpeaiaraéMble BAPUAHThI pEUICHUH;
nenatb BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJJIEKT:

JlaBaTh aJI€KBaTHYIO OLIEHKY CUTYallMu U MPEAJIarath IiaH €€ U3MEHEHUS;
OOBSICHSITh ~ MPUYUHBI  JOCTHXKEHUS  (HEJOCTHKEHHUS) PpPe3yJIbTaTOB
NEesATEIbHOCTH, 1aBaTh OLIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCHUTbh KOPPEKTHUBBI B JAEATEIBHOCTH (B TOM YHCIIE€ B XOJ BBIIOJIHEHUS
(Gu3NYecKoro UCCIEJOBaHMS WJIM MPOEKTa) Ha OCHOBE HOBBIX
OOCTOSITENILCTB, W3MEHHBIIMXCS CHUTYalllid, YCTAHOBJCHHBIX OIIHOOK,
BO3HUKIIUX TPYIAHOCTEN;

OLICHMBATh COOTBETCTBHE pE3yJIbTaTa LIeJIU U YCIOBUSAM;
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CTaBUTbh €051 Ha MECTO JAPYroro 4ejioBeKa B XOJ€ CIOpa WM JUCKYCCUU
Ha Hay4YHYIO TEMY, IOHUMATh MOTUBBI, HAMEPEHUS U JIOTUKY APYIOro;
npuU3HaBaTh CBOE MPaBO Ha OIMMOKY MPU PEIICHUH (PU3UUECKHUX 3a/1a4 WIH
B YTBEPKICHUAX HA HAYYHBIE TEMBI U TAKOE XK€ MIPaBO APYroro.

INPEAMETHBIE PE3YJIBTATDBI

K xoH1y 00yuenus B 7 kjacce IpeIMETHBIE Pe3yJIbTaThl JOJKHBI OTPAXKaTh
c(OpPMUPOBAHHOCTH y O0YYAIOIINXCS YMEHU:

UCIOJB30BaTh  MOHATUS:  (U3MYECKHME U  XUMHYECKUE  SBJICHUSA,
HaOJIOICHUE, SKCIEPUMEHT, MOjelNb, TUIIOTE3a, €AUHUIBI (PU3NYECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperatHbleé COCTOSIHUS BellecTBa (TBEPIOE,
KUOKOE, Ta3000pa3HOE), MEXaHUYECKOe JABMKEHUE (PaBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEWHOE), TPAEKTOPHUsS, pPABHOJAECUCTBYIOIIAS
cuna, aedopmanusa  (ymopyras, — IUIaCTUYECKas),  HEBECOMOCTb,
COOOIIAIOLINECS COCY/IbI;

paznuyath siBneHus (Auddy3us, TEII0BOE JIBHKEHHE YaCTHUIl BEIECTBA,
paBHOMEPHOE  JIBIDKCHHE, HEPaBHOMEpPHOE  JBWIXKEHHUE, HWHEpLHUS,
B3aUMOJICMCTBUE TE€JI, PABHOBECHE TBEPJIBIX TEI C 3aKPEIUIEHHOM OCBHIO
BpalleHus, TMepenaya JJaBiICHUS TBEPABIMU TEJIaMH, >KUAKOCTSIMH U
razamu, atMochepHOoe JaBlieHHWEe, IUIaBaHUE TeJ, [MPEBpaIICHUS
MEXaHUYECKON HHEPruu) MO OMUCAHUIO UX XAPAKTEPHBIX CBOMCTB U Ha
OCHOBE OIBITOB, IEMOHCTPUPYIOIIMX JaHHOE (PU3NYECKOE SBIICHUE;
pacro3HaBaTh MPOSBICHUE M3YYCHHBIX (DU3NUECKUX SIBJICHUM B
OKpYXalollleM MHpe, B TOM uuciie (U3UYECKUE SBIICHUS B MPUPOJIE:
MpPUMEPHI JIBWKCHHUS C Pa3TUYHBIMH CKOPOCTSIMH B JKUBOW U HEXKHBOU
NpUposie, NCUCTBUE CHUJIBI TPEHUST B TMPUPOJAEC U TEXHUKE, BIIHUSHUE
aTMOoc(EepHOro JaBJCHUS Ha KUBOW OpraHu3M, IJIaBaHHE PbIO, phlUaru B
TeJIe YeJI0BeKa, MPU 3TOM NEPEBOJAUTH MPAKTUYECKYIO 3a]a4y B yUEOHYIO,
BBIJICNISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHM;
OMKCHIBATh U3yUYEHHBIE CBOMCTBA TEN U (PU3UUYECKUE SIBJICHUS, UCTIOIb3YS
¢dbuznyeckre BEJIMYMUHBI (Macca, 00BEM, IJIOTHOCTH BEIIECTBA, BpEMS,
yTh, CKOPOCTb, CPEIHSS CKOPOCTh, CHJIa YIPYIOCTH, CUJIA TSAKECTHU, BEC
Telna, CWJla TPEHWs, JAaBieHue (TBEPAOro Tena, KUIAKOCTH, Trasa),
BBITAIKMBAIOIIAs CHJIa, MEXaHWYeCKas paboTa, MOUTHOCTbh, IUIEYO CHJIBI,
MOMEHT CWJIbl, KOI(POUIIMEHT TMOJE3HOTO JCHCTBUS MEXaHH3MOB,
KHHETHYCCKass W TOTCHIMAIbHAS JHEPTHs), NMPU OINHUCAHWH TPaBUIBHO
TpakToBaTh  (U3UYECKUM  CMBICI  HUCIOJB3YEeMbIX  BEJIUYUH, HX
0003HaueHUsI W €IUHUIBI (PU3MUECKUX BEJIUYHH, HAXOIUTh (OPMYJIBI,
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CBSI3BIBAIOIIUE JAHHYIO (PU3WYECKYIO BEJIMYMHY C APYTMMHU BEIMYHMHAMH,
CTPOUTDH IPaUKH U3yUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIHUNH;
XapaKTepU30BaTh CBOMCTBA TeJ, (PU3WYECKUE SIBICHUS U MPOIIECCHI,
UCIIOJIB3YS MIpaBUJIa CIOKEHUs CUJl (BIOJb OJHOM IpsiMOi), 3akoH ['yka,
3akoH [lackains, 3akoH Apxumena, MpaBUJIO paBHOBECHs pbluara (0J10Ka),
«30JI0TO€ TIPAaBWJIO» MEXAHUKHM, 3aKOH COXPAHEHUS MEXAHUYECKOU
SHEPruH, TPU OTOM [aBaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA U
3alMCBIBaTh €70 MATEMATUYECKOE BBIPAKECHUE;

OOBACHATH (PU3UUECKUE SIBICHHUS, IPOLIECCH] U CBOMCTBA TEN, B TOM YHCIIE
U B KOHTEKCTE€ CHUTyallMl IPAaKTUKO-OPUEHTUPOBAHHOIO XapakTepa:
BBISIBJISITh TIPUYMHHO--CIICCTBEHHBIE CBS3H, CTPOUTh 0OBACHEHUE U3 1-2
JIOTHYECKHX IIIaroB C OMOpOM Ha 1—2 M3yueHHBIX CBOMCTBA (PU3UUYECKUX
SIBJIEHUH, PU3NUECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemiaTe pacy€THble 3amadyd B |—2 JEHCTBHS, MCHOJB3Yys 3aKOHBI U
dbopmyIibl, CBs3BIBAIOIINE (PU3MUECKHME BEIWYMHBI: HAa OCHOBE aHaJIM3a
YCIIOBHS 33/1a4 3alUCHIBATh KPATKOE YCIOBUE, MOJCTABIATh (PU3UUECKUE
BEJMYMHBI B (OPMYJIBI U MPOBOJAUTH PACUYEThI, HAXOIUTh CIPABOYHBIC
JaHHbIE, HEOOXOAUMBIE JIs PEIICHUs 3a/1ad, OLUEHUBATh PEaJTUCTUYHOCTD
NOJTy4€HHOM (PU3NUECKON BEINMYNHBI,

pacno3HaBaTb NOPOOJIEMBI, KOTOPbIE MOXHO pEIUTh [P HNOMOIIU
(U3MYECKUX METOJI0B, B OITMCAHUU UCCIIEI0BAHUS BBIJIEISATh IPOBEPIEMOE
OpeanoyiokeHne  (TUHoTe3y),  pa3nuyaTb U MHTEPIPETHPOBATH
NOJIyYEHHBI pe3ynbTaT, HAXOAUTh OIIMOKM B XOJ€ OIbITa, JeNaTh
BBIBO/IBI 110 €70 pe3yJIbTaTaM;

IPOBOJIUTH OMBITHI 1O HAOMIONCHUIO (PU3MYECKHX SIBJICHUN WM
buznyecKux CBOIICTB TEJL: dbopmMyIUpoOBaThH MIPOBEPSIEMBIEC
IPEIOJIOKEHUs, COOUPATh YCTAHOBKY U3 MPEJIOKEHHOTO 000pyA0BaHHUS,
3alKChIBaTh XOJ1 ONbITa U (POPMYIUPOBATH BHIBOBL;

BBITIOJIHATD MNPSMbIE U3MEPEHUS PACCTOSAHUSA, BPEMEHHU, MACCHl TeEna,
o0béMa, CHUJBI M TEMIEPATYypbl C MCHOJb30BAHMEM aHAJIOrOBBIX U
nM(pPOBBIX MPUOOPOB, 3aAMUCHIBATH I[OKAa3aHUs MPUOOPOB C YUYETOM
3aJlaHHOM a0COIOTHOM MOTPEIIHOCTH U3MEPEHUI;

IPOBOANUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJHOM (PM3MUECKON BEIMUYUHBI OT
JIPYrol C HCMOJIb30BAHUEM MPSIMBIX H3MEPEHUN (3aBUCUMOCTHU IyTH
PaBHOMEPHO ABWKYULIETOCsl Tella OT BPEMEHM [BMXKEHUS TENA, CHUJIbI
TPEHUsI CKOJIBKEHHUS OT Beca Tela, KayecTBa 00padOTKH MOBEPXHOCTEN Tell
Y HE3aBUCUMOCTH CHWJIBI TPEHHUS OT IUIOIIAAN CONPUKOCHOBEHUS TEJI, CUIIBI
YIOPYrOCTH OT YAJUMHEHUS MPY>KUHBI, BHITAIKUBAIOUIEH CHIIBI OT 00BbEMa
IIOrPYKEHHOM YacTU Tejla U OT IJIOTHOCTH XUAKOCTH, €€ HE3aBUCUMOCTHU
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OT TUIOTHOCTH Te€Ja, OT INIyOMHBI, HA KOTOPYIO MOTPYXKEHO TEJI0, YCIOBUM
TUTaBaHMsSI TEJ, YCJIOBHMI paBHOBECHS pblyara M OJIOKOB), y4acTBOBaTh B
IUTAHUPOBAHUM  y4eOHOTO HCCIEAOBaHUA, CcOOUpaTh YCTaHOBKY U
BBITOJIHATh W3MEPEHUs, Cledysd NpesIOKEHHOMY IUIaHy, (hPUKCHPOBATh
pe3yabTaThl TMOJTYYEHHOW 3aBHCUMOCTU (DM3MYECKHX BEIMYUH B BUJC
NPEJIOKEHHBIX TaOnull U TpaduKOB, AENaTh BBIBOJBI MO pe3ysbTaTaM
UCCIIETIOBAHMUS,

IPOBOJIUTH KOCBEHHbIE H3MEPEHUs (PU3UYECKUX BEIHYUH (IUIOTHOCTD
BEIIECTBA JKUAKOCTH U TBEPAOrO Teja, CHJIA TPEHHUS CKOJBKEHUS,
JaBJIEHUE  BO3JyXa, BBITAIKUBAIOIIAS  CHJIA, JEHCTByIOUas  Ha
NOTPYKEHHOE B KHUJAKOCTh TeNO0, KOA()(PHUIMEHT TMONe3HOro AeWCTBUSA
IOPOCTBIX MEXaHU3MOB), CIEAys NPEIOKEHHOW WHCTPYKIUHU: TIpU
BBIMIOJITHEHUM H3MEpPEHUIl coOMpaTh 3KCIEPUMEHTAIBbHYIO YCTAHOBKY U
BBIUUCIISATh 3HAUEHNE UCKOMOW BEJTUUHHBI;

coOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpH padoTe C J1abopaTOpHBIM
000OpyI0BaHUEM;

yKa3bIBaTh MPUHIUIBI JCHCTBHUS MPUOOPOB M TEXHUYECKUX YCTPOUCTB:
BEChI, TEPMOMETpP, IMHAMOMETpP, COOOINAIOIIMECS COCYAbl, OapoMetp,
phlyar, NOJABUKHBIM U HEMOJBUKHBIN OJIOK, HAKJIIOHHAS! TNIOCKOCTB;
XapaKTepU30BaTh TMPUHIMUIBI JCUCTBUS HM3YyUYEHHBIX TNPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOpPOM Ha WX oOmHucaHus (B TOM YHUCIE:
HNOJUIMITHUKY, YCTPOWCTBO BOJAOIPOBOAA, THUIAPAaBIMYECKUN IIpecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCTIOIb3YsI 3HAHUS
O CBOMCTBaxX (PpM3MUYECKUX SBJICHUM M HEOOXOIUMBIE (HU3UUYECKUE 3aKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOJUTH  MpUMEpPbl  (HAXOAWTh HWHPOPMAIMIO O  TIpHUMEpax)
IPAKTUYECKOr0 HCIOJb30BaHUs (DU3MUECKUX 3HAHUW B IOBCEIHEBHOU
KU3HH NIl oOecrieueHusi 6€30MacHOCTU MpU oOpareHuu ¢ mpudbopamu u
TEXHUYECKUMHU YyCTPOMCTBAMH, COXPAHEHHUS 30POBbS U COOIIOJCHUSA
HOPM DKOJIOTUYECKOTO TOBEICHHSI B OKPY>KaIOIIEH Cpefie;

OCYUIECTBJISITh OTOOpP HWCTOYHUKOB HWH(popmanuu B HHTepHeTe B
COOTBETCTBHUH C 33JaHHBIM ITOUCKOBBIM 3alIPOCOM, HA OCHOBE UMEIOIINXCS
3HaHUH M TYTEM CpPAaBHEHHUS PA3JIMYHBIX HCTOYHUKOB BBIJCIATH
uHPOpMAIIMIO, KOTOpas SBISIETCS MPOTHBOPEYMBONW WM MOXET OBITH
HEOCTOBEPHOM;

UCIIOJIb30BaTh MPH BHITIOJHEHUH YUYE€OHBIX 3a/laHUil Hay4YHO--TIOMYJISPHYIO
JaUTepaTypy  (PU3MYECKOro  COAepXaHHs, CIPABOYHbIE MaTepHalbI,
pecypcnl ceti VIHTepHeT, BIaAeTh NpuéMaMi KOHCTIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus UHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
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CO3/1aBaTh COOCTBEHHBIE KPAaTKHE MHUCHbMEHHBIE U YCTHBIE COOOIICHHS Ha
OCHOBE 2—3 UCTOYHHUKOB MH(pOpMaluu (HU3MUECKOTO COAEPKAHUS, B TOM
quciae MyOJIMYHO JAejaTh KpaTKUe COOOLIEHHsI O pe3yibTaTax IPOEKTOB
WIM Y4eOHBIX MCCIEIOBaHUM, HPU H3TOM TIPaMOTHO HCIOJIb30BAThH
U3YYEHHBbI NOHATUHHBIM amnmapaT Kypca (U3MKH, CONPOBOXKIATh
BBICTYIUICHUE MTPE3EHTALIUEH;

IPU BBINOJHEHUU YYEOHBIX MPOEKTOB M HCCIEAOBAHUN PACIpPENENISTh
O0513aHHOCTH B TpYIIIE B COOTBETCTBUHM C IIOCTaBJICHHBIMM 3aJadaMH,
CIIEIUTh 32 BBINOJHEHUEM IUIaHA JACUCTBUH, aJE€KBAaTHO OLIEHUBATh
COOCTBEHHBIH  BKJaJ B  JESATENIBHOCTb  TPYIIbI,  BbICTPAUBaTh
KOMMYHUKATUBHOE B3aWMOJEICTBUE, YUUTHIBASI MHEHUE OKPYKAIOIIHX.

K xoH1y 00yueHus B 8 KJiacce npeaMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y OOYUaIOIIUXCSl YMEHUI:

HCTIOJIb30BaTh MOHATHUS: Macca U pa3Mepbl MOJIEKYJI, TEIIIOBOE JIBHKECHHUE
aTOMOB M MOJIEKYJI, arPETraTHbIE COCTOSTHUSI BEIIECTBA, KPUCTAIUIMYECKUE U
aMmopdHbIe TeNa, HACHIIICHHBIH W HEHACBIIMICHHBIM mMap, BIAKHOCTh
BO3/lyXa, TEMIIEparypa, BHYTPCHHSS DHEPrusi, TEIJIOBOM JIBUIATEINb,
AJIEMEHTAPHBIA JICKTPUYECKUAMN 3apsil, SJICKTPUUECKOE T10JI€, IIPOBOJHUKHU
Y TUBJIEKTPUKH, IIOCTOSIHHBIN JICKTPUYECKAN TOK, MATHUTHOE TIOJIE;
paznuyath ABJICHUS (TEIJIOBOE pacUIMpEeHHE M CXKaTHhe, TeIionepenaya,
TEIJIOBOE PABHOBECHE, CMAaUMBAHUE, KANWUISAPHBIC SIBIICHUS, UCIIAPEHUE,
KOHJICHCAITUs, TUIABJICHUE, KpHUCTa/UIM3anus (OTBEpJeBaHHUE), KHIICHUE,
Temjonepeaaya (TEnI0nmpPOBOHOCTb, KOHBEKIIHS, W3JIy4YCHHE),
AJIEKTPU3ALUS TEJ, B3aUMOJCHUCTBHUE 3aAPSI0B, JEUCTBUSA DJICKTPUYECKOTO
TOKa, KOPOTKO€ 3aMbIKAHUE, B3aUMOJICHCTBUE MArHUTOB, JCHCTBUE
MarHUTHOTO TOJIsi HAa MPOBOJHUK C TOKOM, AJIEKTPOMArHUTHAsI UHIYKITUS)
[0 OIMCAaHUID HX XAPAKTEPHBIX CBOMCTB W Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUYECKOE SIBICHUE;

pacro3HaBaTh MPOSBICHUE M3YYCHHBIX (DU3NUECKUX  SIBJICHUUA B
OKpY)KalolleM MHpE, B TOM uucie (U3UYECKUE SIBIICHHS B MPUPOJE:
MMOBEPXHOCTHOE HATSHKECHUE W KANWULSIPDHBIE SBICHUS B MPHUPOJE,
KpUCTaJUIbI B mpupone, uziaydeHue CoHIa, 3amMep3aHue BOJOEMOB,
MOpPCKHE OpH3bl, 00pa3oBaHUE POCHI, TYMaHa, MHEs, CHETa, dJICKTPUUCCKUE
sABJICHUSI B atMocdepe, dJIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosiie 3emun, Jpedd MoJroCOB, pOJb MAarHUTHOTO MOJS JJIs KU3HU Ha
3emiie, MOJISIPHOE CHUSIHUE, IPHU ATOM MEPEBOAUTH MPAKTUUYECKYIO 337a4y B
y4eOHYI0, BBIACIATH CYIIECTBEHHBIE CBOMCTBA (TpU3HAKH) (DUIUIECKUX
SIBJICHUM;
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OTKCHIBaTh U3yYEHHBIE CBOMCTBA Te€N M (PU3UUYECKHUE SIBICHUSA, UCTIOIb3YS
dusznyeckre BEeIMUMHBI (TeMIepaTypa, BHYTPEHHSS SHEPTHsl, KOJIUIECTBO
TEIUIOTBI, YJEJbHAs TEINIOEMKOCTh BEIIECTBA, YAEIbHAs TEIUIOTA
IUIABJICHUS, YJENbHAsl TEIJIoTa MapooOpa3oBaHus, YJENbHas TEIJIoTa
CrOpaHHs TOIUIMBA, KO3((UIMEHT TMOJE3HOro JCHCTBUS TEIJIOBOM
MAIllMHbI, OTHOCUTEJIBHAs BIAXHOCTHh BO31yXad, JJICKTPUYECKHU 3apsl,
Cuja TOKa, JJIEKTPUYECKOE HANPSKEHUE, CONPOTHBIIEHUE IPOBOJIHMKA,
yIEIbHOE  CONpOTHUBIIEHWE  BellecTBa, paboTa W MOIIHOCTH
AIIEKTPUYECKOTO  TOKa), TpU ONHCAHUM MpPaBWIBHO  TPAaKTOBATH
(¢u3NYECKUN CMBICI HCIOJIb3YEMBIX BEJIUYMH, 0003HAYEHUS U €AUHMIIBI
¢u3nYeCKuX BENUYUH, HAXOIUTH (OPMYIIbI, CBS3BIBAIOLINE JTAHHYIO
Gu3NYECKyI0 BENUWYMHY C JAPYTUMH BEIUYMHAMHU, CTPOUTH TpaPUKu
U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUYNH;

XapaKkTepu30BaTh CBOMCTBa Tel, (U3MUECKHE SBICHHUS U IPOLECCHI,
WCIIOJIb3Ysd OCHOBHBIE TMOJIOKEHUS MOJEKYISIPHO--KHHETUYECKON TEOPHUH
CTPOEHUS BEIEeCTBA, MPUHLUI CYNEPHO3ULIUHU MOJEeH (Ha KaYeCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHUS 3apsiia, 3aKoH OMa JiJ1sl yyacTKa LEenu, 3aKOH
Jlxoyns—JleHna, 3akOH COXpaHEHMS DSHEpPruMM, IIpd 3TOM J1aBaTh
CIIOBECHYIO ()OpPMYJIHMPOBKY 3aKOHAa M 3allUCBhIBaTh €r0 MaTeMaTHYECKOe
BBIPAKEHHUE;

OOBSACHATh (PU3MYECKHE MPOLECChl M CBOMCTBAa TEJ, B TOM YHCIE U B
KOHTEKCTE CUTyalluii IPaKTUKO-OPUEHTHUPOBAHHOIO XAPAKTEPa: BBISABIIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHHE U3 1—2 JTIOTHUYEeCKuX
1aroB ¢ Omnopod Ha 1-2 W3y4YeHHBIX CBOWCTBA (DU3MUECKHUX SIBICHUI,
(bU3MYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

peumate pacy€THhIE 3aJaud B 2—3 JIEUCTBUS, MCIIOIB3Ys 3aKOHBI H
(dopMyIibl, CBs3bIBAOLIME (PU3MUECKHE BEIWYMHBI: Ha OCHOBE aHaju3a
YCIIOBHSI 3a/lauyd 3alUChIBaTh KPATKOE YCIIOBHUE, BBISBIATH HEIOCTATOK
JAHHBIX [JI  pEIIeHUs 3a7auyd, BbIOMpaTh 3aKOHBI U  (POPMYIIBI,
HEoOXoauMble JUisl €€ peleHus, NPOBOAUTh PACUETHl M CpPABHHUBATh
MOJIy4YeHHOE 3HaU€HHE (PU3NUYECKON BETUUYHHBI C U3BECTHBIMH JJTAHHBIMU;
pacrno3HaBaTh MpoOOJEMbl, KOTOpPbIE MOXXHO PEIIUTh MpPU OMOIIU
($u3NYECKUX METO/OB, MCIONb3ys OMHCAHHUE HCCIIEJOBAHMS, BbIIEIATH
MIPOBEPSEMOE  MPEAIOJIOKEHUE, OLECHUBAaTh MPABUIBHOCTD IMOPSAKA
MIPOBENICHUSI UCCIIEOBAHUS, 1€JIaTh BHIBObL;

OPOBOAUTH OMBITHl 1O HAOMIOACHUIO (U3MUECKUX SIBICHUN WK
buznyecKux CBOWCTB TN (KaMWJUISIPHBIC SIBICHUS, 3aBUCUMOCTh JaBJICHUS
BO3/lyXa OT ero o0bEéMa, TeMrepaTypbl, CKOPOCTH MPOLIECCa OCThIBAHUS U
HarpeBaHUsl MpU HU3IYYEHHH OT LIBETa MU3ydarollen (morionarouei)
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MOBEPXHOCTH, CKOPOCTh MCHAPEHMsI BOJBI OT TEMIEPATYPHI KUIAKOCTH H
Iom@aaM €€ TMOBEPXHOCTH, JJIEKTPHU3alMs TEI W B3aUMOJICHCTBHUE
ANIEKTPUYECKUX 3aps/iOB, B3aUMOJEWCTBHE IOCTOSHHBIX MAarHUTOB,
BU3yallM3allsi MAarHUTHBIX TIOJIEH TMIOCTOSIHHBIX MAarHUTOB, JEWCTBUS
MarHUTHOTO TOJSi HAa TPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTpOMAarHuTa,
CBOMCTBA DJEKTPOJBUTATENSI IMOCTOSHHOTO TOKa): (OpMYyIUPOBATH
IIPOBEPSAEMbIE MPEANOJIOKEHHS], COOUPATh YCTAHOBKY M3 MPENJI0KEHHOIO
000pyZ0BaHUs, OMUCHIBATH X0/ OIbITA U (DOPMYJIUPOBATH BHIBOJIBI;
BBINIOJIHATh ~ MPSAMbIE  U3MEPEHUs]  TEeMIepaTypbl, OTHOCUTEIHHOU
BJIQXKHOCTH BO3/yXa, CHUJbl TOKa, HAMNpPsHKEHUS C HCIOJIb30BAHUEM
aHAJIOTOBBIX MPUOOPOB M JATUYMKOB (DU3MUECKUX BEJIUYUH, CPaBHUBATH
pe3yabTaThl UBMEPEHUN ¢ YUETOM 3aJJaHHON a0COMIOTHOM MOTPEIIHOCTH;
IPOBOJNUTH MCCIIEAOBAHUE 3aBUCUMOCTH OJHOM (PM3MUECKOIN BEIMUYUHBI OT
Ipyrol C HCHOJb30BAaHUEM MPSMBIX H3MEpPEHUN  (3aBUCUMOCTH
CONMPOTHUBJIEHUS! TPOBOJHUKA OT €ro JUIMHBI, IUIOMAJAN IOMEPEYHOro
CEUEHMS U Y/ICJIBHOIO COIPOTHUBIICHHS BEIECTBA MPOBOJIHMKA, CUJIbI TOKA,
UAYLIEr0 4epe3 MPOBOAHUK, OT HAOpsDKEHUs Ha  IPOBOJIHUKE,
UCCJIEIOBAHUE TIOCIENOBATENIBHOIO M IApPAJUIEIBbHOTO  COEIMHEHMM
IPOBOJHUKOB): IUIAHUPOBATh HCCIIEOBAaHUE, COOUpPATh YCTAHOBKY U
BBINIOJIHATh M3MEPEHHUsI, CIEeNys NPEIJIO)KEHHOMY IUIaHy, (PUKCUPOBATH
pe3ynbTaThl MOJYYEHHOW 3aBUCUMOCTH B BHJ€ TaOMuLl M TrpauKoB,
JieaTh BBIBOJIBI 10 PE3YJIBTATAM HCCIICIOBAHUS;

IPOBOAUTh KOCBEHHBIE HU3MEpPEHHUs (PU3NYECKUX BEIMYMH (yAesbHas
TEIUIOEMKOCTh ~ BELIECTBAa, COINPOTUBICHHE TNPOBOJHHKA, pabora u
MOIIIHOCTh 3JIEKTPUYECKOIO TOKA): IJIAHUPOBATH M3MEPEHUs, COOUpaTh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIIEysl MPEJIOKEHHON MHCTPYKIUH, U
BBIYMCIIATH 3HAUCHUE BEJIMYNHBI;

COOJTI0OIaTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpU paboTe C J1abopaTOpPHBIM
000py10BaHUEM;

XapaKTepU30BaTh MPUHIUNBI JEHCTBUA H3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMNOpPOM HA HX oOmucaHus (B TOM YHUCIE:
CUCTEMa OTOIUIEHHUS JIOMOB, TMIPOMETP, MapoBas TypOWHA, amIepMeTp,
BOJIBTMETP, CUETYMK JIJIEKTPHUUYECKOW 3HEPTUM, 3JIEKTPOOCBETUTEIIBHBIE
npUOOPHI, HArpEeBATENbHbBIE ANEKTPONIPUOOPHI (IPUMEPDI), JIEKTPUUECKHE
MPEIOXPAHUTEIH, HIEKTPOMArHUT, JJIEKTPOABUTATENb OCTOSHHOTO TOKA),
UCIIOJNIB3YSl 3HAHMS O CBOWCTBax (DM3MUECKUX SIBICHUN U HEOOXOIUMBIE
¢buznyeckrue 3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCTHIE TEXHUYECKHE YCTPOWCTBA W HW3MEPHUTEIBHBIE
npuboOpsl O CXeMaM M CXEMaTUYHBIM PHUCYHKaM  (KUIKOCTHBIM
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TEPMOMETP, TEPMOC, TCUXPOMETP, TUTPOMETpP, NBUTATEIh BHYTPEHHETO
CTOpaHusi, AJIEKTPOCKOI, PEOCTaT), COCTaBISATH CXEMBI JJICKTPUYCCKUX
Iernel ¢ MmocaeA0BaTeIbHBIM U MapauIeIbHBIM COSAMHEHUEM DJIEMEHTOB,
pasnuyasi ycIoBHbIE 0003HAYEHUS JIEMEHTOB AJICKTPUYECKUX 1IETICH;
OPUBOAUTH  NpPUMEpPHl  (HAXOIUTh  HMHMOpPMALMIO O  IPUMEPaX)
MPAKTUYECKOTO HCIIOIh30BaHMs (U3MUECKUX 3HAHWUW B TIOBCETHEBHOM
KU3HH I oOecriedeHusi 0€30MacHOCTH MPU oOpareHuu ¢ mpudbopamMu 1
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHECHHS 370pOBbSI U COONIOACHUS
HOPM SKOJIOTUYECKOTO MTOBEJICHUS B OKPY>KaIOIIEH Cpejie;

OCYHIECTBJIATh TMOUCK HHPOpMaUu (PU3HUECKOTO COJEpPKaHHS B
HNHTepHeTe, HA OCHOBE HMEIOIIMUXCA 3HAHUW M IyTEM CpaBHEHUS
JOTIOTHUTENBHBIX ~ MCTOYHUKOB  BBIACIATh  HH(POPMAIMIO, KOTOpas
SBJISIETCS IPOTUBOPEUNBON MIIM MOXKET OBITh HEJIOCTOBEPHOM;
WCITIOJIb30BATh NP BBHIMOJHEHUN YUCOHBIX 3a/JaHUN HayYHO--TIOMYJISIPHYIO
JUTEPATYpPy (PU3MUECKOTO CONEp)KaHWs, CIPABOYHBIE MaTepHAIbI,
pecypchl cetu MIHTEpHET, BiIageTh NMpuéMaMy KOHCIIEKTUPOBAHMS TEKCTa,
npeoOpazoBanust ”HGOPMAIIUU U3 OJTHOU 3HAKOBOM CUCTEMBI B JPYTYIO;
co37aBaTh COOCTBEHHbBIE MHCHbMEHHBIE W KpaTKWE YCTHBIE COOOIICHWS,
0000mas uHGOPMAIIMI0O U3 HECKOJIBKUX HCTOYHUKOB (PU3MUECKOTrO
ColepKaHWs, B TOM 4YHCJIE TMYOJNMYHO TIPEACTABIATh PE3YyIbTaThI
MIPOCKTHOW WJIM HMCCIIEIOBATEIIBCKON NEATCILHOCTH, TPH 3TOM TPAMOTHO
UCIIOJIb30BaTh HW3YYEHHBIM TOHATHIHBIA anmapat Kypca (Qusukw,
COMPOBOXKIaTh BBHICTYTVICHUE MPE3CHTAIINEH;

IpPU  BBHIMOJHEHUU YYEOHBIX MPOEKTOB W HUCCIEAOBaHUN (U3HUUECKUX
MPOIIECCOB PaCHpeesaTh OOS3aHHOCTH B TPYIIIE B COOTBETCTBUH C
MOCTABJICHHBIMU 3a/1a4aMH, CJICIAUTH 3a BBHITIOJHEHUEM IIaHa TCUCTBUM H
KOPPEKTUPOBATh €ro, aJeKBAaTHO OIICHHBAaTh COOCTBEHHBIM BKJAJ B
NeSTeTLHOCTD TPYIIIbI, BEICTPAaUBaTh KOMMYHUKAaTUBHOE B3aUMOJICHCTBUE,
MIPOSIBIISISI TOTOBHOCTH pa3peniaTh KOHMIUKTHI.

K koHIy 00yueHus B 9 kJacce npeaMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIB30BaTh IOHATUA: CHCTEMa OTCU€Ta, MarepuaibHas TOYKa,
TPAEKTOPHs, OTHOCUTEIBHOCTh MEXaHWYECKOTO ABMXKEHHUS, Nedopmanus
(ympyrasi, mjacTU4eckas), TpPeHHe, LEHTPOCTPEMHUTEIbHOE YCKOPEHHE,
HEBECOMOCTh M IEpErpy3KH, LEHTP TSHKECTH, aOCONIOTHO TBEPIOE TEIO,
HEHTP TSKECTH TBEPAOTO Telsla, paBHOBECUE, MEXaHUYECKHE KOJeOaHus u
BOJIHBI, 3BYK, HMH(pa3ByK U yJIbTPa3ByK, 3JIEKTPOMATHUTHHIC BOJIHBI,
IIKaJa 3JIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JTaTbHO30PKOCTbD,
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CIEKTPBI UCITYCKAHMSI M TOTJIONICHUS, allb(a-, OeTa- U raMMa-u3IIydeHHs,
W30TOIIBL, IEPHAS SJHEPreTHKA;

pasznuyarh SIBICHHUS (PAaBHOMEPHOE W HEPABHOMEPHOE MPSIMOJMHEWHOE
JBIDKEHUE, PaBHOYCKOPEHHOE MPSMOJIMHEMHOE JBUXKEHHE, CBOOOJIHOE
najieHue TeJ, PABHOMEPHOE JIBJKEHUE MO0 OKPY>KHOCTH, B3aUMOJICHCTBUE
TeJ, PEaKTUBHOE JBUXKEHHUE, KOJIeOATeIbHOE IBUKECHHE (3aTyXalolue U
BBIHYKJICHHbIE KOJIEOaHHs), PE30HAHC, BOJHOBOE JBW)XEHHUE, OTPaKCHUE
3ByKa, MPSMOJMHENHOE paclpoCTpaHEHUE, OTPAKEHHE U MPEIOMIICHUE
CBETAa, MIOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3jioKeHue 0eoro cBeTa B
CIEKTp M CJOXXEHUE CHEKTPaJIbHBIX IIBETOB, JUCIEPCHS CBETa,
€CTECTBEHHAsl PaJMOAaKTUBHOCTh, BO3HUKHOBEHHE JIMHEHYATOrO CIIEKTpa
U3ITyYEHHs]) 10 ONMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBICHUE;

pacro3HaBaTh MPOSIBJICHUE U3YYEHHBIX (UBUYECKUX SBICHUUA B
OKpyXarolmeM Mupe (B TOM 4YHuCie (PU3NYECKHE SIBICHHUS B MPHUPOJE:
MPUJIUBBI U OTJIMBBI, IBUKEHUE TUIaHeT COJIHEUHON CUCTEMBI, PEAaKTUBHOE
JBIDKCHUE JKUBBIX OPraHU3MOB, BOCHPUSITHE 3BYKOB IKHBOTHBIMH,
3EMJIETPSICEHUE, CEMCMUYECKHE BOJHBI, I[yHAMH, 3XO, IBETa Tel,
ONTUYECKHUE SIBICHUSA B MPHUPOJE, OUOIOrMYEcKoe NIeHCTBUE BUIUMOTO,
yIbTPpaUOIECTOBOTO U PEHTTCHOBCKOTO H3JIYyYEHHM, €CTECTBEHHBIN
PaAMOAKTUBHBIN (OH, KOCMUYECKHE Jy4d, PaJUOAKTHBHOE H3ITyUEHUE
NPUPOJIHBIX MHUHEpAJIOB, JIEMCTBUE PAAUOAKTUBHBIX W3IyYEHUH Ha
OpraHMW3M YEJIOBEKa), MPH 3TOM NEPEBOAUTH MPAKTHUYECKYIO 3aJady B
y4eOHYI0, BBIACHATH CYIIECTBEHHBIE CBOMCTBA (TpU3HAKK) (DUIUYECKUX
SIBIICHUI;

OMKCHIBATh U3YyYEHHBIE CBOMCTBA TEN U (PUINYECKUE SBJICHMS, UCIIOIB3YS
dbu3nueckue BEIUYUHBI (CpEIHSAS UM MrHOBEHHAs CKOPOCTh Tella Mpu
HEPAaBHOMEPHOM JBHKEHUHM, YCKOPEHHE, MEPEMEIICHHE, IMyTh, YIJIOBas
CKOPOCTb, CHJIa TPEHUS, CUia YNPYTrOCTH, CUJa TSAKECTH, YCKOPEHHUE
CBOOOJHOTO TMAaJEeHUs, BEC Tela, HUMIYJbC Tella, HMIIYJIbC CHJIBI,
MexaHuveckas paboTa M MOIIHOCTb, NOTEHLMAJIbHAs SHEprus Tedna,
MOAHATOrO HaJ MOBEPXHOCTHIO 3€MJIM, MOTEHUHUAJIbHAS SHEPIUsl CKATOU
NPYKUHBbI, KHUHETUYECKas DSHEpPrus, IOJHAs MEXaHUYEeCKas >SHEprus,
NEepPHOJl U YacToTa KoJieOaHUM, IJIMHA BOJHBI, TPOMKOCTh 3BYKa U BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTeNIb MPEIIOMJICHUS CPEAbl), IPU OMUCAHUU
MPaBUJIBHO TPAKTOBaTh (DU3MUECKUH CMBICT HCIOJIb3YEMbIX BEITUYHH,
0o003HaueHUs W €IAUHUIBI (U3HUECKUX BEIUYMH, HAXOAUTH (HOPMYIIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO BEIMYHMHY C JAPYTUMH BEIMYHMHAMM,
CTPOUTH TpaUKU U3yUSHHBIX 3aBUCUMOCTEHN (PM3UYECKUX BEIIMUUH;
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XapaKTepU30BaTh CBOMCTBA TeJl, (PU3NYECKUE SIBICHUS U MPOIECCHI,
UCITIOJIb3Ysl 3aKOH COXPAHEHUs SHEPIHH, 3aKOH BCEMUPHOTO TATOTEHUS,
OPUHIUI CYNEPHO3ULMH CHJI, NPUHIUI OTHOCUTEIbHOCTH [ amuies,
3aKOHbl HBbIOTOHA, 3aKOH COXpAaHEHUs UMITYJIbCA, 3aKOHbI OTPAXKEHHUS U
MIPEJIOMIICHUS CBETA, 3aKOHBI COXPAHEHHS 3apsiJOBOTO U MaCCOBOI'0O YHCEI
IpU SACPHBIX PEAKIMIX, MPU 3TOM J1aBaTh CIOBECHYIO (POPMYITUPOBKY
3aKOHA M 3aIIMChIBAaTh €0 MaTEMAaTUYECKOE BBIPAKEHHUE;

OOBSACHATh (PU3NYECKHE MPOLECCHl M CBOMCTBA TEJl, B TOM YHUCIE U B
KOHTEKCTE CUTYallMil MPaKTUKO-OPUEHTHPOBAHHOTO XapAaKTEPa: BBIABIATH
NPUYUHHO--CJIC/ICTBEHHbIE ~ CBSI3U, CTPOUTh OOBACHEHHE U3 2-3
JIOTHYECKHX IIIaroB C OMOPOM Ha 2—3 HM3yUEHHBIX CBOWCTBA (PU3UYECKUX
SIBJICHUH, PU3NIECKUX 3aKOHOB HJIM 3aKOHOMEPHOCTEH;

pematy pacyéTHblE 3adaud (ONUparoluMecs Ha cuctemMy u3 2-3
YPaBHEHHUI), UCTIONB3YS 3aKOHBI U (POPMYJIbI, CBA3BIBAIOIINE (DU3HUECKUE
BEJIMUMHBI: HA OCHOBE aHAJM3a YCJIOBUSA 3a/layd 3allMChIBAaTh KpaTKOe
YCIIOBHE, BBISIBIIATh HEJOCTAIOUIME WJIM M30BITOYHBIE JTaHHBIE, BHIOUPATh
3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE ISl PELIEHUs, TPOBOJUTH PACUETHI U
OLICHUBAaTh PEAJMCTUYHOCTh TOJYYEHHOTO 3HAueHus (u3nuecKkon
BEJINYMHBIL;

pacno3HaBaTh NPOOJIEMBI, KOTOPbIE MOXHO pEIIUTh MPUH MOMOIIU
(U3MYECKUX METOIOB, HCIOJb3yS ONHCAHUE HCCIEHOBAaHUS, BBIIEIATH
IIPOBEPAEMOE  IPEAINOJIOKEHNE, OLIEHUBaTh MPAaBWIBHOCTh IOPsAJKa
IIPOBEICHUSI  UCCIENOBAHMS, JIENIaTh  BBIBOJBI, HMHTEPIPETUPOBATH
pe3yJibTaThl HAOJIIOIEHUH U ONIBITOB;

IPOBOJIUTH OMbBITHI O HAOJNIOAECHHIO (PUBMYECKUX SIBIICHUWA WM
(bu3MUecKux CBOMCTB Ten (M3y4yeHue BTOpOro 3akoHa HbroTOHA, 3aKoHa
COXPAaHEHHUSl HHEPrUM, 3aBUCHUMOCTb NEpHUOAa KoJeOaHUN NpPYKMHHOTO
MasTHHKA OT MaccChl Tpy3a M KECTKOCTH NPYKUHBI U HE3aBUCUMOCTb OT
aMIUTATYAbl MAJIBIX KOJ€OaHUM, MPSIMOJIMHENHOE PACIIPOCTPAaHEHUE CBETA,
pazyiokeHre Oenoro cBeTa B CHEKTP, U3YUEHUE CBOMCTB M300paKeHUs B
IJIOCKOM 3€pKalle U CBOWMCTB H300pakKeHWsl MpeaMera B cOoOMparouiei
JUH3€e, HAOMIOJEHUE CIUIOIIHBIX W JMHEMYaThIX CHEKTPOB H3IIyHEHHUS):
CaMOCTOATENILHO CcOOMpaTh YCTAHOBKY W3 HW30BITOYHOrO Habopa
o0OpyZoBaHUsl, ONUCHIBATH XOJI OMNbITa W  €ro  pe3yJbTaThl,
bopMyIUpPOBaThH BHIBOIHI,

IPOBOANUTH MPU HEOOXOAMMOCTH CEPUIO MPSIMBIX M3MEPEHUH, onpeaenss
CpeqHee 3HAUYeHHE U3MepsAeMoill BelauuuHbl ((POKycHOE paccTosHuE
coOuparoiei JMH3bI), O0OOCHOBBIBATH BBIOOp cCmoOco0a HW3MEPEHHS
(M3MepUTeNbHOTO TPUOOpa);
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OPOBOAUTH HCCIEAOBAHHWE 3aBUCHUMOCTEH (M3MUECKUX BEIUYHUH C
UCIIOJIb30BAaHUEM TPAMBIX HU3MEpPEHUM (3aBUCUMOCTb MYTH OT BPEMEHU
IpU PaBHOYCKOPEHHOM JIBIDKEHUHM 0€3 HadalbHOW CKOpPOCTH, IMEepHoja
KOJICOAaHMI MaTeMaTHueCKOro MasTHHKA OT JJWHBI HUTH, 3aBUCUMOCTHU
yria OTpa)K€HUs CBETa OT yIJia MaJeHUs U yrja MpeloMJIeHUs OT yria
NajieHus): IUIAHUPOBATh HCCJIENOBAaHUE, CAMOCTOSITENIbHO COOMpPATh
YCTaHOBKY, (DUKCHUpOBaTh pe3yJNbTaThl MOJYYEHHOW  3aBUCHMOCTH
bu3nUecKkux BEIUYMH B BHUAEC TaONMIl U TpaUKOB, JIeJaTh BBIBOJbI MO
pe3yibTaTam UCCleI0BaHuUs;

MPOBOJUTh KOCBEHHBbIE H3MEPEHHS (U3MUECKUX BEJIUYUH (CpeIHss
CKOpPOCTh M YCKOpPEHHE Tela TpU pPaBHOYCKOPEHHOM JBHKCHHH,
YCKOPEHHE CBOOOJIHOIO MaJEHHUsl, KECTKOCTh MPYKUHBI, KOIDPHUIUEHT
TPEHUsI CKOJBXEHMs, MEXaHHueckas padoTa M MOILIHOCTb, 4acToTa |
nepuos KojeOaHuM MAaTeMaTUYeCKOro U MPYKUHHOTO MAasTHUKOB,
ONTUYECKasl Ccuja coOuparomed JIMH3bI, PAaJUOAKTUBHBIA  (OH):
IUTAHUPOBATh HM3MEPEHHUs, COOMpaTh SKCIEPUMEHTANBbHYIO YCTAaHOBKY U
BBITIOJHATh U3MEPEHUS, CIEIys MPEII0KEHHON MHCTPYKIIMH, BBIYUCIATD
3HAYEHUE BEJIMYMHBI U aHAJU3UPOBATH MOJIYYEHHBIE PE3YNbTaThl C YYETOM
3aJIaHHOM MOTPEIIHOCTH U3MEPEHNUH;

coOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpH padoTe C J1abopaTOpPHBIM
000opy1I0BaHUEM;

pa3nuyaTh OCHOBHBIE NPU3HAKUM M3YYEHHBIX (QU3NUYECKUX MOJIENeH:
MaTepuajgbHas TOuYKa, aOCONIOTHO TBEPJAOE TEJI0, TOUYEUHBIH HCTOUHUK
CBETa, JydY, TOHKas JIMH3a, IUIAaHETapHas MOJEIb aToMa, HYKJIOHHas
MOJIeJIb aTOMHOTO SI/APa;

XapaKTepU30BaTh TMPUHIMUMBI JCUCTBUS HM3YyUYEHHBIX TNPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C ONOPOM Ha HX ONHUCaHUsA (B TOM YHUCIE:
CHHUIOMETP, JATYUKH TIOJIOKEHHUS, PACCTOSHUS M YCKOPEHHs, paKeTa,
9XOJIOT, OYKH, TMepuckor, (oroanmnapar, ONTHYECKHUE CBETOBOJIBI,
CHEKTPOCKON, JO3UMETp, Kamepa BuiabCoHa), HCHONB3YysS 3HAHUA O
CBOMCTBaX (U3MYECKUX SBJICHUHU U  HeoOXoauMmble (U3NUYECKUE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI M CXEMAaTHUHbIE PUCYHKH M3YyUYEHHBIX TEXHUYECKHX
YCTPOMCTB, M3MEPUTENBHBIX MPUOOPOB M TEXHOJOTUYECKUX TMPOIECCOB
IpU pEIIeHUH Y4eOHO--TPAKTUYECKUX 3a/1ad, ONTHYECKHE CXEMBbl IS
MOCTPOEHUS N300paKEHHH B IJIOCKOM 3epKajie U coOuparomien JuH3e;
OPUBOJUTH  MpUMEpPbl  (HAXOAUTh  WHGPOPMALMIO O  [pPUMEpax)
IPAKTUYECKOTO HCIOJb30BaHUs (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
KU3HU 711 oOecrnieueHnsi 0€30MacHOCTU MpU oOpalieHuu ¢ npudbopamu u
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TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3/I0pPOBbS U COOIIOACHUSA
HOPM JKOJIOTUYECKOI'O ITOBEICHUS B OKPYKAIOIIEH CPELE;

OCYIIECTBISATh TOUCK HHPOpPMAIMH  (PU3WIECKOTO COACpXKAHHUSI B
HHTepHeTe, caMoCTOATENBHO (OPMYIIUPYsI TOMCKOBBIN 3alIpoc, HAXOAUTh
IYTU ONPEENIEHUsI JOCTOBEPHOCTH IMOJIYyY€HHON MHQOpMAIM Ha OCHOBE
MMEIOLIMXCS 3HAHUM U JOOJHUTEIIBHBIX HUCTOYHUKOB;

UCITOJIB30BAaTh MPY BBINOJHEHUN YUEOHBIX 3aJaHUIl HAYYHO--TIOMYJISIPHYIO
JUTEpaTypy  (PU3MYECKOro COAEp X aHHs, CIPAaBOUYHbIE MAaTE€pHaJIbI,
pecypcebl cetu MIHTepHeT, Bi1aieTh NpUEMaMU KOHCIIEKTUPOBAHMS TEKCTA,
npeoOpazoBaHusl HHGOPMALIMU U3 OJJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
co37aBaTh COOCTBEHHBIE MUCHBMEHHBIE M YCTHBIE COOOIIEHHS Ha OCHOBE
uHGOpMaAIlMM U3 HECKOJBKUX HCTOYHUKOB (DU3MUECKOTO COACpIKAHMS,
nyOJIMYHO NPEACTABIATh PE3yNbTaThl IPOEKTHOM WK UCCIEI0BATENbCKON
NEATEIBHOCTH, IIPM  OTOM TIPaMOTHO  MCIOJIb30BAaThb  U3YYEHHBIN
NOHATUUHBIN anmapaT K3y4yaeMoro pasziena (U3HKM W CONPOBOKIAThH
BBICTYIUICHHE Mpe3eHTaleil ¢ Yy4€TOM OCOOEHHOCTEH ayJIuTOpHH
CBEPCTHHKOB.
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TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourpoabuble IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypcsl
Pa3nen 1. dusuka u eé posnb B NO3HAHMM OKPYKAIOLLLEro MUPA.
bubmuorexa [JOK
1.1 O - 1 0 0
VISHIEA © HAYIa O TpHPOAe https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
1.2 H 1
AYTHBIC METO/BT HIYHCHIA HPHPOAB! 0 0 https://m.edso00.ru/7f416194
bu6mmoreka [JOK
1.3 nu 1 0 1
3MEpPUTETbHbBIE IPHOOPHI https://m.edsoo0.ru/7f416194
Hroro 1o pasneny 3
Pa3nea 2. Teso u BeecTBo
51 Tsepnoe, xunKoe u razoodpasHoe 9 0 0 bubnuoreka [IOK
' COCTOSIHUS BEIIECTBA https://m.edso0.ru/7f416194
59 Temneparypa. J[Bu>keHHe U B3aUMOJEHCTBHE 5 0 0 bubnnorexka [JOK
' YaCTHUI] BEIECTBA https://m.edso0.ru/7f416194
bu6mmorexa [IOK
2. M ! 2 1 1
3 acea Tela. JUIOTHOCTD Bellectba https://m.edsoo.ru/7f416194
HWroro no pazneny 6

Pa3gen 3. Mexanuueckue siBJIeHHUSA
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bu6mmoreka [IOK

3.1 Buipl MEXaHUYECKOTO JIBUKECHUS 1 https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
3.2 I'paduaeckoe nmpeacraBiaeHNUE ABUKEHUS 2 https://m.edso0.ru/7f416194
bubmuoreka [JOK
33 Cpeaissl CKOpOCTH ABIIKEHIA 3 https://m.edsoo0.ru/7f416194
Hroro no pazneny 6
Paznen 4. BzaumopelicTreue TeJ
4.1 Cwuna KaK XapakTepHUCTHKA B3aUMOJICHCTBUS 4 bubmorexa HOK
' Paicrep A https://m.edso0o.ru/7f416194
4.2 JlaBlieHHE TeNna Ha oIl 3 bubmmorexa [IOK
' cHHeTe onopy https://m.edso00.ru/7f416194
4.3 JlaBlIeHHE )KUIKOCTEH U ra30B 3 bubmmorexa LOK
' CHHE AHUALOCTE >0 https://m.edso00.ru/7f416194
Hroro no pazneny 10
Pa3nes 5. PaGora n MOIIHOCTH. JHeprus
bubmuorexa [JOK
>1 Pabora i MommiocTS L https://m.edso00.ru/7f416194
bubmuorexa [JOK
>2 Hpocrete Mexari3mer 3 https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
: M
>3 CRAIHACCIAL SHEPTIA 3 https://m.edsoo0.ru/7f416194
Hroro mo pazneny 8
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PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME

34
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8 KVIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Pa3pgen 6. TensioBbIe IBJICHUSA
. bubnuorexa [JOK
1.1 CTpoeHue U CBOMCTBA BEILIECTBA 4 0 0 https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
1.2 T 13 1 2
CILIOBBIC HPOECCH https://m.edsoo.ru/7f4181ce
Htoro no pazneny 17
Pa3nen 7. DaexkTpuyeckue siBJIeHUs
21 DJNIEKTpUUYECKHE 3apsiibl. 3apsSKEHHBIE Tella 4 0 bubnuoteka [JOK
' Y UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
N . bubnuoteka [JOK
2.2 [TocTOsTHHBIN NEKTPUYECKUI TOK 12 2 4 https:/m.edsoo.ru/7fA181ce
Hroro mo pazueny 16
PeszepBHOe Bpems 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 6
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9 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM
Ne n/n Kontpoabubie Ipakruueckue (uudposbie)
MPOrpamMMmbl Bcero
padoThI padoThI o0pa3oBaTe/IbHbIE
pecypchl
Paszngen 1. Mexanunueckue siBJeHUSA
11 MexaHn4ecKkoe IBUKEHUE U CIIOCOOBI €ro 5 0 0 bu6mmoreka [IOK
' OINCaHUS https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.2 B % 1 2
JaMoeHCTBIE Tei 6 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1. 2 1 1
3 3AKOHEI COXpaHCHHA https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 10
Pa3znen 2. dneKTpomarHuTHoe nose u 3N1eKTPOMarHUTHbIEe BOJIHbI
51 DIIeKTPOMArHUTHOE TOJIE U 5 0 0 bubnuoteka [JOK
' 3JIEKTPOMArHUTHBIC BOJTHBI https://m.edsoo.ru/7f41a4ab
Hroro no pazneny 2
Pa3nen 4. CBeToBbIe AIBJICHUS
bubmuorexa [JOK
4.1 2 0 0
3aKOHBI PACNPOCTPAHCHNT CBETa https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
4.2 JI 3 1 2
UH3BI M ONITHYECKHE TIPHOOPHI https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 5
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 17 1 5

34


https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» dusuka: 7-1 kacc: 6a30BbIN ypoBeHb: yueOHHK, 7 kinacce/ [lepeimkun .M., iBanos A..,
Axkuuonepnoe obmiectBo «M3narensbctBo «lIpocBemenue»
» dusuka: 8-i kiacc: 6a30BbIN ypoBeHb: yueOHHK, 8 kinacc/ [lepeimkun Y. M., MBanos A. U.,
Axkuuonepnoe obmecto «M3narenbctBo «IIpocBemenue»
» dusuka: 9-i kiacc: 6a30BbIN ypoBeHb: yueOHUK, 9 kitacce/ [lepoimkun Y. M., I'yrauk E. M.,

NBanoB A. U., IlerpoBa M. A., AkiimorepHoe o6miectBo «M3narenberBo «IIpocBenieHmey

METOAUYECKHE MATEPUAJIbBI 1JIAA YUUTEJIA

®wusmka. 7 KJ1acc:moypoyHble 1miansl mo yueOHuky A.B.Ilepsimkun/ aBt. -coct. B.A.IlleB1oB -
Bonarorpaa:Yuutens, 2007.-303c.

®dwusuka 8§ kimace Bonkos B.A. [Toypounsie pa3zpadoTku no ¢usmke:3-e uznanue. 2009r
®dusuka 9 knacc. [loypounsie pazpadotku o gpusnke K yueOHbIM KomIiektam C.B. I'pomoBa u

A.B. Ilepprkuna. U3a. 2-e. 2005t

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET

https://resh.edu.ru/

https://educont.ru/
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