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HOACHUTEJBHASA 3AIINCKA

[Iporpamma no ¢u3uKe Ha ypOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUsl COCTABIICHA
Ha OCHOBE MOJIOKEHUU M TpeOOBaHMI K pe3ysibTaTaM OCBOCHMsI Ha 0a30BOM ypOBHE
OCHOBHOM 00pa3oBaTenbHOM mporpammel, npeactaBieHHbIXx B @T'OC OO0, a Takxe ¢
yaétoM QeaepanbHOil pabodeit mporpaMmbl BocuTaHus 1 KoHmenmy mpemno1aBanus
yueOHOoro npeamera « Du3nKa.

ConepxaHue mporpaMmbl 10 (U3MKEe HampaBieHO Ha (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOUN rpaMOTHOCTH O0OYYAIOIIUXCSI U OpPTraHU3aINI0 U3YUeHUS] PU3UKU
Ha JIeATEeIbHOCTHOM OCHOBe. B mporpamMmMe mo (usmke y4yuTHIBAIOTCS BO3MOXHOCTH
yueOHoro mpeamera B peanusanuu TpeboBanmit GPI'OC OOO k mIaHUpPyEeMbIM
JUYHOCTHBIM U METAINPEAMETHBIM pe3yJbTaTaM OO0YYEHUs, a TAKKE MEXIPEIMETHBIC
CBSI3M €CTECTBEHHO-HAYUYHBIX YUYEOHBIX MPEIMETOB Ha YPOBHE OCHOBHOTO OOILEro
oOpa3oBaHus.

[Iporpamma o ¢u3nKe ycTaHaBIMBAET pacHpeeieHne Y4eOHOro MaTepuana mo
rogam oOyudeHus (Io Kjaccam), MpeniaraeT MPUMEPHYIO IOCIeA0BaTEIbHOCTh
U3YYEHHUSI TEM, OCHOBAHHYIO HA JIOTUKE Pa3BUTHS MPEAMETHOTO COAECPKAHUSA U yUETE
BO3PACTHBIX OCOOEHHOCTEHN 00yUYarOIIMnXCS.

[Iporpamma no ¢usuke paspadboTaHa ¢ LETbI0 OKa3aHUS METOINYECKON TOMOIIN
VYHTEIIO B CO3TaHUH paboUdeli MporpaMMBbl 10 y4eOHOMY MTPEAMETY.

®uzuka SBISETCA CHUCTEMOOOPA3YIOIIMM I €CTECTBEHHO-HAYYHbBIX YYEOHBIX
PEeIMETOB, MOCKOJIbKY (DU3MYECKHE 3aKOHBI JIEKAT B OCHOBE MPOIECCOB U SBJICHUI,
M3y4aeMbIX XUMHUEH, OUOJoTHEH, acTpoHOMHEN U (u3uyeckoil reorpadueil, BHOCUT
BKJIaJ] B €CTECTBEHHO-HAYYHYIO KapTHHY MHpa, MPEIOCTaBIseT HaumbOojee SICHbIe
oOpa3ipl MPUMEHEHUS HAayYHOTO METOoJa IO3HaHUS, TO €CTh CHocoda MOMy4YeHUs
JIOCTOBEPHBIX 3HAHUMN O MUPE.

Onna W3 MIaBHBIX 3a7ad (U3MYECKOro 0Opa3oBaHUsI B CTPYKType OOIIETro
oOpa3oBaHHsI COCTOMT B (HOPMHUPOBAHHHM E€CTECTBEHHO-HAYYHOW TPAMOTHOCTH U
MHTEpeca K HayKe Y O0yUYaroluXcsl.

Nzyuenne pusuku Ha 6a30BOM ypOBHE MpEIOJaraeT OBJaICHUE CIEAYIOIIUMU
KOMIIETEHTHOCTSAMH, XapaKTEPU3YIOIUMU €CTECTBEHHO-HAYUYHYIO TPAMOTHOCTb:

e HAYYHO OOBSICHSTH SIBJICHUS;

e OIICHMBATh U MOHMUMATh OCOOEHHOCTH HAYYHOTO UCCIEI0OBAHUS;

e HHTEPIPETUPOBATH JAHHBIE M HCIIOJIb30BAaTh HAYYHBIE JOKA3aTEIbCTBA
IU1S1 TIOJTYYEHHUSI BBIBOJOB.

Lenu u3yuenus GU3MKU HA ypOBHE OCHOBHOT'O 00111€r0 00pa30BaHusl ONpeeIeHbI
B Konnenmuu npenonaBanusi yueOHoro npeavera «®Pusnka» B 00pa30BaTeIbHBIX
Opra"u3anusax Poccuniickon ®enepanun, pean3yoImuX OCHOBHBIE
oOmieoOpa3oBareibHble  MPOrpaMMbl,  yTBepkACHHONM  pemenueM  Komeruun



MunuctepcTBa npocsemienus Poccuiickoit @eaepamnuu (mpotokon ot 3 aexadps 2019

r. Ne ITIK-4BH).

e usyyenus pusukm:

e TIpUOOpPETEHUE MHTEPECA U CTPEMJICHUSI 00YYaIOIUXCsl K HAYYHOMY HM3YUYEHUIO
OPUPOBL, PA3BUTHUE UX UHTEIUIEKTYaIbHBIX U TBOPUECKHUX CITIOCOOHOCTEM;

e pa3BUTHE MNPEACTABICHUH O HAYYHOM METOJAE TMO3HaHUSA U (POpMHUpPOBAHUE
HCCJIEIOBATEIIHCKOTO OTHOIICHHS K OKPYIKAIOIIUM SIBIICHHSIM;

e (opMHUpOBaHHE HAYYHOI'O MHUPOBO33PEHHUSI KaK pe3yibTaTa HM3y4YEHUsS OCHOB
CTPOEHHUS MaTepuu U QyHIAMEHTAIbHBIX 3aKOHOB (DU3HUKU;

e (dopmupoBaHHME TPEACTABICHUN O poiu (U3UMKU JUISI Pa3BUTHS  JIPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTU;

e Ppa3BUTHE MPEACTABICHUN O BO3MOXKHBIX cepax Oyayiiei npodeccuoHanbHOI
NEeSATEIBbHOCTH, CBI3AaHHOU ¢ (PU3HMKOM, TOJITOTOBKA K JalibHEWIIEeMy 0OOYYEHHUIO B ATOM
HaIpaBJICHUH.

JlocTrkeHne 3THUX 1LeJieil MporpaMMsbl 1Mo (pu3uKe Ha yPOBHE OCHOBHOTO OOIIETO
oOpa3zoBaHMs 00ECTICUNBACTCS PEIICHUEM CIEAYIOIMNX 3a1a4:

e TMpHOOpeTEeHHE 3HAHHK O JUCKPETHOM CTPOCHHUU BEIIECTBA, O MEXAHUYECKHUX,
TEIJIOBBIX, JIEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

e TMpUOOpEeTEeHHE YMEHUW OMNHUCHhIBaTh M OOBSACHATH (PUINYECKHUE SIBICHHUS C
WCIIOJIb30BAHUEM TTOTYYCHHBIX 3HAHHM;

e OCBOCHHE METOJOB PEIHICHUS MPOCTEHIINX PAaCYETHBIX 3a/lad C HCIOJIb30BAHUEM
(bu3MYeCKUX MOJIEIel, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 33/1aY;

e pa3BUTHE YMEHMWI HAONIONATh MPUPOJHBIC SBJICHUS U BBINOJIHATH OIBITHI,
nabopaTopHble pabOThl U SKCIEPUMEHTAIbHBIE UCCIEIOBAHUS C UCIIOIb30BAHUEM
HU3MEPUTEIHLHBIX TPUOOPOB;

e OCBOEHHE MPUEMOB pabOTHI ¢ MHPOpPMaIHEH (HU3MUECKOTO COACPIKAHMS, BKIIIOUas
MH(DOpPMAIMI0O O COBPEMEHHBIX TOCTHXKCHHSX (U3UKH, aHAIU3 U KPUTHUYECKOE
OlICHHBaHUE UH(OpMAIIUK;

e 3HAKOMCTBO cO cdepamu TPodEeCCHOHATHLHON IEATETLHOCTH, CBS3aHHBIMH C
(GU3UKON, W COBPEMEHHBIMH TEXHOJIOTUSMH, OCHOBAaHHBIMH Ha JOCTIKECHHUSX
bu3nueckoil HayKH.

Ha wusydenue ¢usuku (06a30BbIi YpOBEHb) Ha YpPOBHE OCHOBHOTO OOIIETO

obpazoBaHusi otBoauTcs 170 yacoB: B 8 kiacce — 68 yacoB (2 yaca B HeJemn0), B 9

kimacce — 102 4gaca (3 yaca B HeJZleli0).

[Ipennaraemeiii B mporpamme 1o (U3MKE TepedeHb JT1ab0paTOPHBIX padoOT U
OTIBITOB HOCHT PEKOMEHATENbHBIN XapaKTep, YYHTENb JeJlaeT BHIOOP IMPOBEICHUS
7a00paTOPHBIX PpabOT W ONBITOB C YYETOM WHIUBUIYAIBHBIX OCOOEHHOCTEH
oOydJaronmxcsi, CIHUCKa JKCIEPUMEHTAIBHBIX 3aJlaHul, TpeIaraéMbiX B paMKax
OCHOBHOTO TOCYJapCTBEHHOTO 3K3aMeHa 10 (hr3HKe.



COILEPKXAHUE OBYYEHUA
8 KUIACC

Paspnen 6. TeruioBble sIBJICHUS.

OCHOBHBIE ITOJI0KEHUS MOJIEKYJIIPHO--KUHETUYECKOM TEOPUHU CTPOCHUS BELIECTBA.
Macca u pa3mepsl aTOMOB U MOJIEKYJI. OIIBITHL, IOATBEPKAAOIINE OCHOBHBIE ITOJI0KEHUS
MOJIEKYJIIPHO-KUHETUYECKON TEOPUHU.

Monenun TBEPAOro, IJKUAKOTO W ra3o00pa3HOrO0 COCTOSHMN  BEIECTBa.
Kpucrannmueckue u amopdusie Tena. OObSICHEHHE CBOMCTB Ta30B, XUAKOCTEH U
TBEPBIX TEJI HA OCHOBE ITOJIOKEHUN MOJIEKYJISIPHO--KUHETHYECKOM Teopur. CMaynuBaHue
U KallWJUSIPHBIE SIBJICHU. TEerioBoe paclupeHue 1 CoKaTue.

Temneparypa. CBsi3b TeMIepaTypbl CO CKOPOCTBIO TEIIOBOTO JBUKEHUS YACTHULL.
Buytpennss sueprusi. CriocoObl M3MEHEHUsS BHYTPEHHEW SHEpruM: TeIvionepeaada u
coBepuieHre paboThl. Buasl Termonepenaud: TEIUIONPOBOAHOCTh, KOHBEKIIHS,
U3IIy4YCHHE.

KonuuecTBo TemaoTel. YaenpHas TEMIOEMKOCTh BELIECTBA. 1€MIO0OOMEH U
TEIUIOBOE PaBHOBECHE. YpaBHEHME TeIIoBOro Oamanca. [lnaBneHue W oTBepleBaHue
KPUCTAJJTMYECKUX BEILIECTB. YAenbHas TeruioTa IuiaBineHus. IlapooOpazoBanue u
KoHAeHcauusa. Mcmapenme. Kumenue. VYjaenbHass Temiota napooOpa3oBaHUS.
3aBUCUMOCTb TEMIIEPATYPhl KMIIEHUS OT aTMOC(EPHOTO 1aBJICHUS.

BiaxxHOCTB BO31YyXA.

DHeprus TOIJIMBA. Y AeNbHAS TEIIOTa CTOPAHMS.

[Tpunummne! pabots TemnoBsix Apurareneit KIIJ[ rermmosoro asurarens. Temnmosbie
JBUTATENIN U 3aIIATA OKPYKAIOIIEH Cpebl.

3aKOH COXPAHEHMS U MPEBPAILEHUS SHEPTUU B TEILIOBBIX IIPOLIECCAX.

Hemoncmpayuu.

1. HaGmionenne OpOyHOBCKOTO JBUKECHHSL.

Ha6nronenue nuddysun.

HabutoieHue siBjeHni cMauuBaHUs U KalWUISIPHBIX SIBJICHUI.
HabGutoieHue TemnoBoro paciiupeHus Tedl.

V3meHeHue npaBiieHusi Ta3a NP H3MEHEHHMH OO0bEMa W HArpeBaHUM WM
OXJIAXKJCHUH.

IIpaBuna u3MepeHus TeMiepaTypsl.

Buns! Teruonepenayn.

OxJaxkieHue Ipy COBEPLIEHUH PabOTHI.

. HarpeBanue nmpu coBepiieHur padOThl BHEIIHUMU CHIIAMHU.

10. CpaBHEHHE TEIUIOEMKOCTEN PA3IMYHBIX BEIIECTB.

11. HaOmronenme KAIeHus.

12. HabOmroaeHue nocTossHCTBA TEMIEPATYPhI NIPH TUIABJICHUH.
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13. Moenn TEIIOBBIX JIBUTATEICH.

Jlabopamopnwie pabomel u onvimol.

1. OmBITHI TT0 OOHAPYKEHUIO TEUCTBUS CHIJI MOJICKYJIIPHOTO TTPUTSHKCHHUS.

2. OmnpITHI 10 BEIPAIIMBAHUIO KPUCTAJUIOB MIOBAPEHHOM COJIM MJIU caxapa.

3. OmnbIThI 10 HAOJIOIEHUIO TETIOBOTO PACIIUPEHUS Ta30B, KUAKOCTEN U TBEPABIX

Teq.
4. OmpeneneHue JaBJICHUS BO3/lyXa B OaJIOHE IITPUIIA.
OnbITHl, IEMOHCTPUPYIOUTUE 3aBUCUMOCTD JABJIEHUS BO3AyXa OT €ro o0béma u
HarpeBaHUs WIH OXJIaXKICHUS.

6. IIpoBepka rumoTe3bl JUHEHHON 3aBUCUMOCTH JUIMHBI CTOJOMKA >KUJIKOCTH B
TEPMOMETPHUUECKON TPYOKE OT TEMIIEPaTyPHI.

7. HabOmiomenve w3MEHEHUs BHYTPEHHEH OHEpPrud Tella B pe3yibTaTe
TEeIJIonepeayl U padoThl BHEITHUX CUJL.

8. HccnenoBanue siBIeHUsI TEIUIOOOMEHA MPU CMEIIMBAHUU XOJIOJHON U ropsyei
BO/IbI.

9. OmpeneneHne KOJIMYECTBA TEIJIOTHI, TIOJYYSHHOTO BOJOW MPHU TEMI00OMEHE C
HarpeThiM METAUTMYECKUM [TUIUHAPOM.

10. OnpenesieHne yaeabHOM TEINTOEMKOCTH BELIECTBA.

11. MccnenoBanue mporiecca uCrapeHus.

12. OnpenesieHre OTHOCUTEIIBHOM BIAXKHOCTH BO3/IyXa.

13. OnpenenieHne yaeabHON TEIUIOTHI MIABJICHUS JbJA.

Paznen 7. DaekTpuyecKkue 1 MATHUTHbIE SIBJICHUS.

OnekTpuzaums Tel. [[Ba poma 2NIEKTpUYECKHX 3apsAnoB. BiaumopnerncTBue
3apsKEeHHBIX Tesl. 3akoH KynoHa (3aBUCUMOCTD CUJTbI B3aUMOICUCTBUS 3apSKEHHBIX Tell
OT BEJIMYMHBI 3aPSAJI0B U PACCTOSIHUSI MEXKY TEJIaMM ).

Onektpuueckoe 1mone. Hampsok€HHOCTh — 3iekTpudeckoro mnojisa.  [Ipunnun
CYTIEPIIO3UIIMH IJEKTPUUECKUX TOJIeH (Ha KAYECTBEHHOM YPOBHE).

Hocurenn »snexkrpuyeckux 3apsaoB. OJEMEHTAPHBIA JJIEKTPUYECKUH  3apsl.
Crpoenue atoma. [IpOBOAHUKHM U IHUAJIEKTPUKU. 3aKOH COXPAHEHUS DIICKTPUUYECKOIO
3apsina.

DIEKTPUYECKUM TOK. Y CJIOBUS CYIIECTBOBAHUS 3JIEKTPUUYECKOrO TOKa. ICTOUHUKHI
MOCTOSIHHOTO TOKa. JIEHCTBUA BJIEKTPUYECKOTO TOKa (TEIIOBOE, XHWMHYECKOE,
MarHuTHOE). DIEKTPUUYECKUN TOK B KUIKOCTAX U razax.

Onextpuyeckas nenb. Cuia Toka. JieKkTpuueckoe HanpspkeHue. ConpoTUBIEHUE
MPOBOAHUKA. YIEIbHOE COMPOTUBIICHUE BellecTBA. 3akoH Oma sl ydacTKa Iemu.
ITocnenoBarenbHOE U MapalIENbHOE COETUHEHUE ITPOBOAHUKOB.

Pabota ¥  MOIIHOCTH BJEKTpUYECKOTO Toka. 3akoH JDxoyms—Jlenna.
DOneKkTpuYecKue IeNnu U TOTPEeOUTENH 3IIeKTpuueckod 3Hepruu B ObITy. KopoTkoe
3aMbIKaHHE.



ITocTtossnable MarHuThl. B3anmMojelCTBHE NOCTOSHHBIX MAarHuTOB. MarHuTHOE
noje. MarautHoe mosie 3eMJIM M €ro 3HaueHue JJis Ku3Hu Ha 3emuie. OnbIT DpcTesa.
MarauTHoe moJe 3JIEKTPUUYECKOro ToKa. [I[puMeHeHue 3IEKTPOMAarHuTOB B TEXHHKE.
JlelicTBUE€ MarHMTHOTO TOJISl HA MPOBOJHUK C TOKOM. DJIEKTPOJBUTATENb ITOCTOSHHOTO

TOKa.

TPAHCIIOPTE.
Oneitel Dapanes. SBneHue smeKTpoMarHUTHOW WHAYKIMU. [IpaBuno Jlenna.

OnexTporerepaTop. CriocoObl OMyUEHUS IIEKTPUUECKON SHEPTUH. DIEKTPOCTAHIIMY Ha

BO300HOBIISIEMBIX HCTOUHUKAX YHEPIHH.
Hemoncmpayuu.
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25.

DNeKTpU3alus Tel.

JIBa poJia 3NEKTPUUYECKUX 3apsSA0B U B3AaUMOJCUCTBUE 3aPSKEHHBIX TEI.
YCTpONCTBO U IEUCTBUE IJIIEKTPOCKOIIA.

DIIEKTPOCTATUYECKAS] HUHAYKIIHUS.

3aKOH COXpaHEHUS IEKTPUYECKHUX 3aPsI0B.

[IpOBOIHUKY U AUBIEKTPUKH.

MopaenupoBaHue CUIIOBBIX JIMHUM 3JIEKTPUYECKOTO ITOJIS.

M cTOYHMKN TOCTOSTHHOTO TOKA.

JIeCTBHS DIEKTPUUECKOTO TOKA.

. DIEKTPUYECKUI TOK B XKHUJKOCTH.

. 'a30BB11 pa3psa.

. I3MepeHue cuiibl TOKa aMIepMeTPOM.

. I3MepeHue 3JIeKTpUUeCKOro HaApsHKEHUSI BOJTBTMETPOM.

. PeocraTt 1 marasuH COIPOTHUBIICHUN.

. BzaumopencTBrue noCTOSIHHBIX MAarHUTOB.

. MozennpoBaHre HEBO3MOKHOCTH Pa3/IeJICHUS MMOJKOCOB MAarHuTa.
. MozenrpoBaHUe€ MarHUTHBIX MOJIEW MOCTOSTHHBIX MAarHUTOB.

. OneIT Dpcrena.

. MaruutHoe noje Toka. DJIeKTPOMarHur.

. JlelicTBHE MAarHUTHOTO MOJISI HA MTPOBOJIHHUK C TOKOM.

. DNEeKTPOABUTATETh TOCTOSIHHOTO TOKA.

. UccnenoBanue ABaeHUS 3IEKTPOMATHUTHON UHAYKIIMH.

. OnbiTel @apajes.

. 3aBUCUMOCTb ~ HAaNpaBJI€HUS HWHIAYKIMOHHOTO TOKAa OT YCIOBHM

BO3HHMKHOBCHUA.
SHCKTPOFCHCpaTOP ITIOCTOSHHOI'O TOKA.

Jlabopamopnuie padomel u onvimol.

1.

OnpITel 1O  HAOMIOAEHUIO  DJIGKTPU3AIlMKM  TeNl  HHIAYKIUEH U
CONIPUKOCHOBEHUH.

Hcnonp3oBaHue 3HCKTpO,HBHFaTCHCﬁ B TCXHHYCCKHUX YCTpOfICTBaX Hn Ha

€ro

npu



2. HccnenoBaHue JE€UCTBUSI DJIEKTPUUYECKOTO TOJS HAa MNPOBOJAHUKA U
TUDJIEKTPUKHU.
COopka 1 mpoBepkKa pabOTHI IIEKTPUUECKON MU TOCTOSTHHOTO TOKA.
N3mepeHune u peryimpoBaHUe CUJIbI TOKA.
N3mepeHune u peryimpoBaHUE HAIIPSKEHHUS.
HccnepoBaHue 3aBUCHUMOCTH CWJIbI TOKA, HWAYLIErO 4YEPE3 PpPEe3UCTop, OT
CONPOTHUBJIEHUS PE3UCTOPA U HAIIPSIKEHUS HA PE3UCTOPE.
7. OnbIThL, JEMOHCTPUPYIOLIME 3aBUCHUMOCTb JJIEKTPUYECKOTO COMPOTUBIICHUS
IPOBOJHMUKA OT €ro JJIMHBI, IUIOMAU TONEPEYHOT0 CEYEHN U MaTeEpHaa.
8. IlpoBepka mpaBuna CHOXKEHUS HANPSHDKEHUW MPH  TOCIEIOBATEIBHOM
COEIMHEHHH JIBYX PE3UCTOPOB.
9. IlpoBepka mpaBWia Jisi CWJIbI TOKAa TMpPU TMApPaUICIIbHOM COEIUHEHUU
PE3UCTOPOB.
10. Onpezenenue padboThl IEKTPUUYECKOTO TOKA, MAYLIETO Yepe3 pe3UCTOp.
11. OnpeesieHne MOITHOCTH 3IEKTPUYECKOr0 TOKA, BBIAEISIEMON Ha PE3UCTOPE.
12. UccrnenoBanue 3aBUCUMOCTH CHJIBI TOKa, HIYIIETO 4Yepe3 JaMIOYKy, OT
HaIIpsKEHUS Ha HEW.
13. Onpenenenne KIIJI narpeBarensi.
14. UccnenoBanne MarHuTHOTO B3aMMOJIEMCTBUSI HIOCTOSIHHBIX MATHUTOB.
15. I3ydeHne MarHUTHOTO TOJISI MOCTOSIHHBIX MarHUTOB MPHU UX OOBEIUHEHUU U
pazzieneHun.
16. MccnenoBanue AENCTBHS IEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.
17. OnBITHI, TEMOHCTPUPYIOIINE 3aBUCHUMOCTh CHJIBI B3aMMOJIEWCTBUS KAaTYILIKHU C
TOKOM M MarHuTa OT CHJIbI TOKA U HAlPAaBJIEHUS TOKA B KATYIIKE.
18. I3ydeHue AeiCTBUSI MATHUTHOTO MOJISI HA MPOBOJHUK C TOKOM.
19. KoHCTpyHnpoBanue u n3y4eHne padOoThl JICKTPOIBUTATEINS.
20. 3mepenne KII/I anekTpoaBuraTebHON yCTaHOBKH.
21. OOBITBl 1O  HCCIIEOBAHUIO  SBJIEHUSA  DJEKTPOMATHUTHOM  MHIYKLIHH:
HCCIIEIOBAHNE U3MEHEHU 3HAUEHUS U HAMPABJICHUS MHIYKIIMOHHOTO TOKA.
9 KUIIACC

AN AN

Pa3nena 8. Mexannueckue siBJICHHUS.

Mexanuueckoe  IBWKeHHe. MarepuanbHas  Touka. CucremMa  oTcuéra.
OTHOCHUTEIBHOCTh ~ MEXaHWYECKOrO  JIBI)KEHHsS. PaBHOMEpHOE  NIPSIMOJIMHENHOE
nBxkeHue. HepaBHOMEpHOe mNpsMoJIMHENHOE ABWKEeHHE. CpefHss W MIHOBEHHAs
CKOpOCTb TeJla TP HEPAaBHOMEPHOM JIBUIKEHUU.

Yckopenue. PaBHoyckopeHHOE TpsiMOJIMHENHHOE BHKeHre. CBOOOAHOE MajieHue.
OnbiTel ["anunes.

PaBHOMepHOE nBMKEHHE TO OKpYyKHOCTH. llepmom u wyacrtoTa oOpaiieHus.
JIvuHeliHas 1 yrioBasi CKOpOCTH. LIEHTpOCTpEMUTENBHOE YCKOPEHHUE.



IlepBoiii 3axk0oH Hprorona. Bropoi 3akon Herorona. Tpermit 3axkoH HproroHa.
[IprHIMI Cynepno3uLnn CHIL

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHMs: cuia TPEHHSI CKOJbXKEHHUS, CUJia
TPEHUSI IOKOSI, APYTUE BUJIBI TPEHUSL.

Cuna TSKeCTH U 3aKOH BCEMHPHOTO TATOTEHUS. Y CKOPEHHE CBOOOHOTO MaJeHUSI.
JIBmxenue mnanet Bokpyr Cosnima. IlepBasg kocmuueckast ckopoctb. HeBecomocTs u
IIEPErpy3KH.

PaBHoBecue wmatepuanbHON TOUKH. AOCONIOTHO TBEpPAOE Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3aKPEIIEHHOM OChIO BpamieHuss. MomeHT cuiibl. LleHTp TskecTu.

Nmnynec Ttema. M3meHenue wumnyibca. MMiynbC cuibl. 3aKOH COXpaHEHUS
nMIyJjbca. PeakTuBHOE ABMKEHHE.

Mexannyeckasi pabota U MouHOCTh. PaboTa cui TsDKECTH, YNPYrocTd, TPEHUS.
CBs13b 3Hepruu v padoThl. [loTeH1MabHAs SHEPTUA Tela, OJHATOTO HaJl TOBEPXHOCTHIO
3emud. [loTeHnmanbHas 3Heprus cxxarou npykuHbl. Kunetnueckast sueprus. Teopema o
KHMHETUYECKOW SHEPTHH. 3aKOH COXPAHEHUSI MEXaHUYECKOM SHEPTUU.

Hemoncmpauyuu.

1. HaOmioneHne MeXaHWYECKOTO IBHKEHHSI Tella OTHOCHTEIbHO pa3HbIX Tell

oTcu€Ta.

2. CpaBHeHME IIyT€d M TPAECKTOPUM ABWKEHHS OJHOTO W TOrO K€ Tena
OTHOCHUTENBHO PAa3HBIX TEJI OTCYETA.

N3mepenne CKOpOCTH U YCKOPEHHMS IPSIMOJIMHENHOTO IBUKEHUSL.

Hccnenoanne Npu3HAKOB PABHOYCKOPEHHOTO IBUKEHUS.

HaGnronenue aBuXKeHUS Tesa Mo OKPYKHOCTH.

HaGnroneHue MexaHMuecKUX SIBIICHUW, MPOUCXOIAIIMX B CHCTEME OTCUETa

«Tenexka» npu €€ paBHOMEPHOM M YCKOPEHHOM JBUXEHHH OTHOCUTEIBHO

KaOuHeTa PU3UKU.

7. 3aBUCHMOCTb YCKOPEHMS TE€Ja OT MAacChl TeJIa U IEUCTBYIOLIEH HA HETO CUJIBI.

8. HaOmronenue paBeHCTBA CUJT IPU B3aUMOJCHCTBUU TEN.

9. HM3meneHune Beca Tena npu yCKOPEHHOM JIBUKECHUH.

10. [Iepenaua nMmmysbca npyu B3aMMOIEUCTBUN TEIL.

11. [IpeoOpa3zoBaHus S3HEPTUU NPU B3aUMOACHCTBUU TEN.

12. CoXpaHEHHE UMITYJIbCA IIPU HEYIIPYTOM B3aUMOJECHCTBUMU.

13. CoxpaHeHre UMIYJIbca PU a0COMIOTHO YIIPYTrOM B3aHUMOJIEHCTBUH.

14. HabGmioeHne peakTMBHOTO JIBHKEHUSI.

15. CoxpaHeHHe MEXaHUYECKON SHEPTUU MTPU CBOOOTHOM IMaCHHUH.

16. CoxpaHEeHHME MEXAaHMYECKOM SHEPTrMU MNpPH ABWKEHUM TeJa IOJ JIEWCTBUEM
PYKHUHBI.

Jlabopamopnuie padomel u onvimol.

o v AW



10.

11.

KoHcTpynpoBanue TpakTa Ui pa3rOHa M JANbHEHIIEro pPaBHOMEPHOIO
JBVKEHUS [IAPUKA WIH TEJIEKKH.

Omnpenenenue cpeaHeil CKOPOCTU CKOJIbKEHUsI OpyCKa WM ABM)KCHUS IIapuKa
110 HaKJIOHHOM IUIOCKOCTH.

OnpeneneHne yCKOpeHMs Tejla TMPU PAaBHOYCKOPEHHOM JABMXKEHHUHM IIO
HAaKJIOHHOMW INIOCKOCTH.

HccnenoBaHue 3aBUCMMOCTM IIYTH OT BPEMEHM IPU PaBHOYCKOPEHHOM
IBYKEHUM 0€3 HauaJbHOW CKOPOCTH.

[IpoBepka runotressl: €ciau NpU paBHOYCKOPEHHOM JIBUYKEHUM 0€3 HadallbHOM
CKOPOCTH IIyTH OTHOCATCS KakK psiJ HEYETHBIX UYHUCEN, TO COOTBETCTBYIOIINE
IIPOMEKYTKH BPEMEHH OJMHAKOBBI.

HccnenoBaHue 3aBUCUMOCTH CHJIBI TPEHUS CKOJIbKEHUSI OT CHUIJIbI HOPMAJIBHOTO
JaBJICHUS.

Omnpenenenne korppuLUEHTa TPEHUS CKOJIBKEHMUSL.

Onpenenenne KECTKOCTU NPYKUHBI.

Omnpenenenue pabOThl CHIIBI TPEHHSI MPU PABHOMEPHOM JIBIXKEHUHU Tela IO
TOPU30HTAIBHON TOBEPXHOCTH.

Omnpenenenue pabOThI CUIIBI YIIPYTOCTH IPH OABEME TPy3a C UCIOIb30BAaHUEM
HETOJBUKHOTO U MOJIBUYKHOTO OJIOKOB.

N3yuyeHune 3aK0HAa COXPaHEHHsI SHEPTHH.

Paznen 9. Mexannueckue KoJieOaHUsSI U BOJIHBI.

KonebarenpHoe nBmwkeHue. OCHOBHBIC XapaKTEPUCTHKH KoJeOaHW: Tepuon,
4acToTa, aMIUTUTyJa. MareMaTH4ecKuil W TPYKUHHBIM MasTHUKH. [IpeBpaimenue
SHEPTUH MPHU KOJICOATETLHOM JTBUKCHHH.

3aryxatomue konebanus. BeiHy)neHHbIe KoneOanus. Pe3onanc. Mexanudeckue

BOJIHBI.

CpoiicTBa MexaHU4eCcKuX BOJIH. [IpofosibHbIE M MonepedHble BONHBL. [[nrHa

BOJIHBI U CKOPOCTh €€ paclnpocTpaHeHHUs. MexaHWuecKue BOJIHBI B TBEPIOM TEIE,
CECMHUYECKHE BOJIHBI.

3Byk. ['pomkocTh 3Byka W BbIcOTa TOHAa. OTpaxkenue 3Byka. HMHOpa3Byk u
YIBTPAa3BYK.

Hemoncmpauyuu.

1
2
3
4.
5
6

Habmonenue koneGanuii TeJ o AeiCTBUEM CHIIBI TSDKECTH U CHITBI YITPYTOCTH.
Habmonenue xonebanuii rpy3a Ha HUTH U Ha TIPYKHUHE.

Habmoienue BeIHYXIEHHBIX KOJI€0aHUI U pe30HaHCA.

PacnipocTpanenre npoAoabHBIX U MONEPEYHBIX BOJIH (Ha MOJIEIH).
HabmtoaeHre 3aBUCIMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AXyCTUYECKHI pe30HaHC.

Jlabopamopnuie padomel u onvimol.

1.

Omnpenenenre 4aCTOTHI ¥ IEpUOA KOJICOAaHUH MaTEMaTUYECKOTO MAasTHHUKA.



2. Omnpenernenuie 4aCTOThI U MepHO/ia KoeOaHU MPYy>KMHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCUMOCTH TIEpHOAa KOJeOAHUN MOIBEICHHOTO K HUTH TPy3a
OT JIJIMHBI HUTH.

4. VccnenoBaHue 3aBUCUMOCTH Mepuoa KoJieOaHUN MPYKUHHOTO MasTHHUKA OT
Macchl Ipy3a.

5. IlpoBepka He3aBUCMMOCTH NEpUOAA KOIeOaHHUI Ipy3a, MOABEIIEHHOTO K HUTH,
OT MAaccChl Ipy3a.

6. OMbITHI, IEMOHCTPUPYIOIME 3aBUCUMOCTh NEPHOJa KOJEOAHUN MpyKMHHOTO
MasATHUKA OT MacChl Ipy3a U )KECTKOCTH MPYKUHBI.

7. 3mepenue yckopeHus cBOOOJIHOIO MaJeHUs.

Paszpgen 10. DinekTpoMarHuTHoOeE 1oJie M 3JIeKTPOMATHUTHBIE BOJHBI.

DNeKTpOMarHuTHOE ToJIe. DneKTpOMarHuTHbIE BOJIHBI. CaoiicTBa
ANEeKTpoMarHuTHbIX BOJH. [llkama snexkrpoMarHuTHBIX BOJH. Vcmosib3oBaHMe
ANEKTPOMArHUTHBIX BOJIH JJII COTOBOM CBSI3H.

DnexkTpoMarHuTHas npupoaa ceera. CKopocThk cBeTa. BoaHOBBIE CBOKCTBA CBETA.

Hemoncmpauyuu.

1. CBoiicTBa 3JIEKTPOMarHUTHBIX BOJIH.

2. BoJHOBBIE CBOMCTBA CBETA.

Jlabopamopnuie pabomel u onvimol.

1. M3ydeHne CBOMCTB OJJIEKTPOMArHUTHBIX BOJH C TIOMOIIbIO MOOUIIBHOTO

TenedoHa.

Pa3gea 11. CBeToBbIe ABJICHHUS.

JlyueBasg mogenb ceera. Mctounnku cBera. [IpsMonnHeHOE pacnpOCTpaHECHUE
ceeta. 3armenuss ConHua u Jlynesl. Otpaxkenue cBeta. Ilnockoe 3epkano. 3akoH
OTPaXKEHUS CBETA.

[Ipenomnenue ceera. 3akoH npejaomiieHus cBeta. [lojiHoe BHyTpeHHEe OTpaxeHue
cBera. Mcnosb30BaHKE MOJHOTO BHYTPEHHETO OTPAXKEHUS B ONITHYECKUX CBETOBOJIAX.

JIunza. Xon nyueit B nuH3e. Ontuyeckas cucrema (poroamnmnapara, MUKpOCKOIa U
Teneckona. ['a3 kak onTudeckas cucteMa. baM3opyKkocTh U JanbHO30PKOCTb.

Pasnoxxenue 6enoro ceera B criektp. OnbiTel HetoToHA. CrioskeHue CeKTpaabHbIX
uBeToB. Jlucnepcus ceera.

Hemoncmpayuu.

[IpsAMonIMHEHOE pacTIipOCTPAaHEHHE CBETA.

OTtpakeHue cBeTa.

[TonyyeHnue n300pak€HUi B IMIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomiienue cBera.

OnrTuyeckuii CBETOBO.

Xon nydei B coOMparoieit JInH3e.

X0 qyder B pacCEUBAIOLIEHN JIUH3E.

No v ks~ wDNe



8.
9.

[Tomyuenue n300paxeHuil ¢ MOMOIIBIO JHH3.
[Tpunuumn aeiicTBus Goroanmnapata, MUKPOCKOTA U TEJIECKOIIA.

10. Moznens riasa.

11. Paznoxenue 6e10ro cBera B CIEKTP.

12. [lonmy4yenue 6e0ro cBETa MPH CI0XKEHUH CBETa Pa3HbIX I[BETOB.
Jlabopamopnwie pabomel u onvimol.

1.
2.
3.

HccnenoBanue 3aBUCUMOCTH yTJ1a OTPaKEHUS CBETOBOTO JIy4a OT YTIJIa MaIeHusl.
N3ydeHne xapaKTepUCTHK N300pakeHUs ITPEIMETA B IUIOCKOM 3€pKaIe.
HccnenoBaHue 3aBUCUMOCTH yIyia IPEJIOMIIEHHsSI CBETOBOrO Jiyya OT yria
[a/IeHNs HA TPaHUILIE «BO3AYX—CTEKIION.

[Tomy4yenune n300pakeHNi ¢ TOMOIIBI0 COOMPAOIICH JINH3HI.

Omnpenenenne (OKYCHOTO PACCTOSIHUS W ONTHUYECKOW CHIIBI COOMparoiieit
JIMH3BI.

OmnbITHI 110 Pa3yIoKEHUIO OEJI0ro CBETa B CIEKTP.

OmnbITHI IO BOCTIPUATHIO 1[BETA IPEAMETOB MTPH UX HAOTIOACHUH Ye€pE3 LIBETOBBIC
(GUIIBTPBIL.

Pa3nen 12. KBantoBble siBJeHMA.

Onwitel  Pesepdopna u mnnanerapHas mojenb aroma. Moaens aroma bopa.
Hcnyckanue u normioueHue cBera atoMoM. KBaHThI. JIMHEHYaThIe CIIEKTPBI.

PagnoaktuBHOCTE. Anba-, 6eTa- u ramma-u3nydenus. CTpoeHrue aTOMHOTO Sipa.
Hyknonnas mogens atromuoro sigpa. M3oromnsl. PaguoaktuBHbie npespauienus. [lepuon
NOJIypacrajia aTOMHBIX SAED.

S nepHble peaknuu. 3aKOHBI COXpPaHEHUS 3apsAJ0BOr0 U MACCOBOIO YUCEN. DHEPTUs
CBA3M aTOMHBIX snuep. CBsA3b Maccel M dHEpruu. Peakumm cuHTe3a M JIeNeHUs suep.
Ncrounviku sHeprun CoaHua v 3BE31.

Slnepnas odHepretwka. JleWCTBHA pPagUMOAKTUBHBIX M3JIyYEHUHM Ha JKHABBIC
OpraHU3MBl.

Hemoncmpayuu.

1
2
3
4.
5
6

CrexTpbl U3Ty4YEeHUS U MOTJIOLIEHUS.

CrexTpbl pa3IM4yHbIX Ta30B.

CnekTtp BoJOpO/IA.

Habmronenue tpekoB B kamepe Buibcona.

Pabora cuérunka HOHU3UPYIOIIUX U3TYyYEHUMN.

Perucrpanus uznydeHus NpUPOJHBIX MUHEPATIOB U MPOIYKTOB.

Jlabopamopnwie pabomel u onvimol.

1.
2.

HaGuroienne CrIomHbIX U JIMHEHYAThIX CIIEKTPOB U3ITy4CHUS.

HccnenoBanue TPEKOB: H3MEPEHHUE PHEPTHUH YACTHIIBI TIO TOPMO3HOMY ITyTH (I10
dhoTtorpadusim).

N3mepenne paanoakTHBHOTO (PoHA.



IHoBTOPHUTEJIHbHO-00001IAIOIINI MOXYJIb.

[ToBTOpHTENBEHO--0000IAIOIIMI MOAYJIb MPEIHA3HAYEH Uil CHCTEMAaTH3aluu U
00001IeHUST TPEAMETHOTO COJEPKAHUS U OMbITA JAEATEIBHOCTH, MPUOOPETEHHOTO MPH
U3y4E€HUU BCEro Kypca (U3MKM, a Takke g [OATOTOBKM K OCHOBHOMY
roCy/1apCTBEHHOMY 9K3aMeHY 110 (pu3uKe JUIsi 00ydaroIuxcsi, BBIOpaBIIMX 3TOT YUEOHbBIN
IIpeaMET.

IIpr u3ydyeHMH AAHHOTO MOXAYJSA PEAIU3YIOTCSI W CUCTEMATU3UPYIOTCS BHJbI
JESTEIbHOCTH, HAa OCHOBE KOTOPBIX OOECIIEUMBAETCS JOCTHKEHHE NPEIMETHBIX U
MeETaIpeIMETHBIX IUTAHUPYEMBIX pe3ynbTaToOB oOyueHus, (dopmupyercs
€CTECTBEHHOHAy4YHass TI'PaMOTHOCTb: OCBOCHUE HAy4YHBIX METOJOB HCCIEHOBaHUS
SBJICHUU MIPUPOJIBI U TEXHUKH, OBJIAJICHUE YMEHUAMU OOBICHATH (PU3NUECKUE SBIICHUS,
IIPUMEHSS TOJIyYEHHBIE 3HAHMSA, pelIaTh 3aJa4yd, B TOM YHUCJIE KAayeCTBEHHBIE H
AKCIIEPUMEHTAJIbHBIE.

[IpyHIMIINATIBHO AESTEIBHOCTHBIN XapaKTep JaHHOTO pa3iesia pealn3yeTcs 3a CUET
TOT0, YTO 00YHYAIOIIKECs BBIMOJIHSIIOT 3aJaHtsl, B KOTOPHIX UM MPEJIaracTcs:

HA OCHOBE MOJYyYEHHBIX 3HAHUHM PacClO3HABATh U HAYYHO OOBSACHATH (U3UUYECKUE
SABJICHUS B OKPYKAIOIIEH IPUPOJIE U ITOBCEIHEBHOM KU3HU;

UCIIOJIb30BaTh HAYYHbIE METO bl UCCIIEI0BAHUS (PU3NUECKUX SIBICHUN, B TOM YHCIIE
JUISl IPOBEPKU TMIIOTE3 U MOJYyYEHUs TEOPETUYECKUX BBIBOJOB;

OOBSICHATh Hay4YHbIE OCHOBbI HauOoliee BaXHBIX JOCTIKEHHUH COBPEMEHHBIX
TEXHOJIOTUH, HANPUMEDP, IMPAKTUYECKOTO MCHOJIB30BAHUSA PA3JIUYHBIX HCTOYHHUKOB
DHEPIUM Ha OCHOBE 3aKOHA IIPEBpalICHUS U COXPAHEHUS BCEX HM3BECTHBIX BHJIOB
DHEPTHUH.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHSA [IPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yuyenue (u3uku Ha ypoBHE OCHOBHOTO OOIIEro oOpa3oBaHMs HAMpPABICHO Ha
JTOCTIDKCHUE JIMYHOCTHBIX, METANpEeIMETHBIX ¢ TMPEAMETHBIX 00pa30BaTEIbHBIX
pE3yJbTATOB.

B pesynbrate u3yueHus PU3MKM HA YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS Y
oOyuaromierocsi 0yyT copMHUpPOBAHBI CIIEAYIOIINE JIMNYHOCTHBIE PE3YJIbTATHI B YACTH:

e 1) mMAaTPMOTHYECKOT0 BOCIIUTAHUSA:

e — IPOSBJICHUE HMHTEPECA K MCTOPHUM U COBPEMEHHOMY COCTOSIHUIO POCCHUCKOMN
(du3nuecKoil HayKu;

e — IICHHOCTHOE OTHOUIEHHE K JTOCTUKEHUSIM POCCUMCKUX YUEHBIX--(PU3UKOB;

e 2) rpakIaHCKOI0 M TYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

e — TOTOBHOCTh K AKTUBHOMY Yy4YaCTHIO B OOCYXKIEHWUU OOIIECTBEHHO 3HAYMMBIX U
ATHYECKHUX TMPOOJeM, CBSI3aHHBIX C MPAKTHYECKHMM MPUMEHEHHWEM TOCTH)KEHUHN
bus3uKwy;

e — OCO3HaHHUE BA)KHOCTU MOPAIbHO--3TUYECKUX TPUHIUIIOB B AEATEIBHOCTH YUYEHOTO;

e 3))3CTeTH4eCKOro BOCIIUTAHMS:

e — BOCHpPUATHE OCTETHUYECKUX KadecTB (PU3NYECKOM HayKu: €€ TIapMOHHYHOIO
MOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JIJAKOHUYHOCTH;

e 4) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

e — OCO3HAaHME LICHHOCTH (PM3MYECKON HAyKH KaK MOLIHOIO MHCTPYMEHTA MO3HAHUS
MHpPa, OCHOBBI Pa3BUTHS TEXHOJIOTUH, BaKHEUILIEW COCTABISAIOMIEH KYJIbTYPHI;

e — pa3BUTHE HAy4yHOW JIOOO3HATENBHOCTH, HMHTEpEca K HCCIEI0BATEIbCKON
NESATEIbHOCTH;

e 5) popmMupoBaHus KYJbTYPbl 310POBbS H IMOLUOHAILHOI0 0/1ar0NOIy YU :

e — OCO3HaHME IICHHOCTHM 0e30macHOro obOpaza JKH3HH B  COBPEMEHHOM
TEXHOJIOTHYECKOM MHpPE, BAXKHOCTH IIPAaBHJI 0€30M1aCHOTO MOBEACHUS Ha TPAHCIIOPTE,
Ha JIOpOTrax, C MIEKTPUUECKUM U TEIJIOBBIM 000PYI0BAaHUEM B JOMAIIHUX yCIOBUSX;

e — c(hOpPMUPOBAHHOCTh HaBBIKA pE(IIEKCUH, IPU3HAHUE CBOETO MpaBa Ha OUIMOKY U
TaKOro K€ IpaBa y Ipyroro 4ejoBeKa;

e 6) TPYAOBOIO BOCIIUTAHMA:

e — QAKTUBHOE YyyaCTHME B PEIICHWU MPAKTUUYECKUX 3aJad (B paMKax CEMbH,
00pa3oBaTeNbHON OpraHu3allid, TOpPOo/a, Kpas) TEXHOJOTUYECKONW M COIUATBLHOMN
HANPaBICHHOCTHU, TPEOYIOIIMX B TOM YHCIe U (PU3NUECKUX 3HAHUH;

e — UHTEpEC K IPAKTUUECKOMY U3YUEHHIO IPO(ECCHil, CBA3aHHBIX C (PU3UKOIL;

e 7) 3K0JIOTHY€CKOIr0 BOCIIMTAHUS:



— OpHUEHTAIMs HA IpUMEHEHNe (GU3NUECKUX 3HAHUM AJI pelieHus 3a1a4 B 001acTu
OKpYy’Kalollled Cpenapl, IUIAHUPOBAHUA IIOCTYIIKOB M OLICHKH HMX BO3MOXKHBIX
MOCJIEACTBUN IUISI OKPYKAIOIIEN CPELBI;

e — OCO3HaHMeE II100aTBHOIO XapaKTePa IKOJIOTMUECKUX ITPOOIIEM U IIyTEH UX PELLEHUS;
e §) azanranum K M3MEHSIOLUMCH YCJIOBUAM COLMAIBHON M NIPUPOIHOM Cpeabl:

° — HOTpe6HOCTb BO BBaHMOHeﬁCTBHH IIPHU BBITIOJIHCHUHA I/ICCJIGI[OBaHI/Iﬁ H IIPOCKTOB
q)HBHqCCKOﬁ HaIlPpaBJICHHOCTH, OTKPBLITOCTDL OIILITY U 3HAHUAM APYTUX;

e — IOBBILICHUE YPOBHS CBOEH KOMIIETEHTHOCTH Y€PE3 NMPAKTUYECKYIO NESATEIbHOCTD;

e —MNOTPeOHOCTH B (HOPMHUPOBAHUH HOBBIX 3HAHUH, B TOM YUCIIE GOPMYITUPOBATH UJIEH,
TIOHSATHS, TUIIOTE3bI O (PU3MYECKUX OOBEKTAX U SIBICHUSIX;

e — OCO3HaHHME Ne(PUIUTOB COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEW B 00JacTu
buzukwy;
e — IJJTAHMPOBAHUE CBOETO PAa3BUTHUS B MPUOOPETEHUH HOBBIX (DU3UYECKUX 3HAHMIA;

e — CTPCMIJICHUC AHAJIM3UPOBATHL U BbLIABJIIATHL B3dAMMOCBA3WU IIPUPO/HI, 06H.[€CTBa n
9KOHOMMKH, B TOM 4HUCJIC C HCIIOJIb30BaAHHUCM (I)I/IBI/I‘-ICCKI/IX 3H3HPII>1;

e — OIICHKA CBOMX JICHCTBHUH C yU4ETOM BIIMSHHS Ha OKPYIKAIOIIYIO CPEIy, BO3MOMKHBIX
JI00AIBHBIX TOCIEICTBUIA.

METAIIPEJMETHBIE PE3YJ/IbTATDBI

B pesynbpTaTe ocBoeHMs mporpaMMbl 0 (pu3MKe Ha YpPOBHE OCHOBHOTO OOIIETO
oOpa3zoBaHus y oOyuatrorierocs OyayT copMupoBaHbl MeTanpeaMeTHbIE Pe3yJabTaThl,
BKJTIOYAIOIIHE TIO3HABATEIbHBIC YHUBEPCAIbHBIC YICOHbIE ICHCTBUS, KOMMYHUKATHBHBIC
YHUBEpCAJIbHBIC YUCOHBIC IEUCTBUS, PETYJISITUBHBIC YHUBEPCAIbHBIC YICOHBIC IEHCTBHUSI.

Ilo3naBaTenbHbIE YHUBEPCAJIbHbIE YUeOHbIe 1eliCTBUSA

ba3oBble JJoruyecKkue 1eMCTBUA:

BBISIBIISATh U XapaKTEPU30BaTh CYIECTBEHHBIC IPU3HAKH O0BEKTOB (SBJICHU);
yCTaHABJIMBATh CYIICCTBEHHBIN MPU3HAK KJIacCU(PHUKAIIMN, OCHOBAHUS JJIsT 0000IIeHUs
Y CpaBHCHHUS;

BBISIBIIATh 3aKOHOMEPHOCTH W MPOTUBOPEYHS B pacCMaTpUBAEMBbIX (paKTax, TaHHBIX U
HaOTIOACHUSAX, OTHOCSIIIUXCS K (PU3UUECKHUM SIBJICHUSIM;

BBISIBIISATh TIPHUYMHHO--CJICJICTBEHHBIC CBSI3M NPH HM3yYEeHUH (U3UYECCKUX SIBICHHHA WU
IPOIIECCOB, JejaTh BBIBOABI C HKCIOJB30BAHUEM JICAYKTHBHBIX M HWHIYKTHBHBIX
YMO3aKIJIFOUCHHH, BBIJIBUTATH THIIOTE3bI O B3aUMOCBSI3X (DM3HMUYECKUX BEIIMUWH;
CaMOCTOSITENIbHO BEIOMPATH CIIOCO0 pelieHns yueOHoN Gpu3ndeckoi 3aaun (CpaBHEHHE
HECKOJILKMX BAapUAHTOB pENICHHS, BBHIOOP Hamboiee TMOAXOMAMETO C YIETOM
CaMOCTOSTEIILHO BBIJICJICHHBIX KPUTECPHUEB).



ba3oBble uccienoBarebCKue 1eiiCTBUA:

MCIIOJIH30BaTh BOMPOCHI KaK MCCIICIOBATEIHCKAM HMHCTPYMEHT IMO3HAHUS;

MIPOBOJIUTH TIO CAMOCTOSITEIIBHO COCTABIICHHOMY IIJIAHY OTIBIT, HECIIOXKHBIN (pr3ndecKuit
AKCIIEPUMEHT, HEOOJIBIIIOE UCCIeOBaHUE (PU3UUECKOTO SIBJICHUS;

OLICHUBATh Ha MPUMEHUMOCTh M JOCTOBEPHOCTh MH(POPMALIMIO, TOJIYYEHHYIO B XOJI€
MCCJICIOBAHMSI WJIA DKCTIEPUMEHTA;

CaMOCTOSTENIbHO  (OPMYJIUPOBAaTh OO0OOIIEHHUS W BHIBOABI IO  pe3yJbTaTaM
MPOBEAEHHOTO HAOIOIEHHUS, OMIbITA, UCCIIEI0BAHNUS,

IPOTrHO3UPOBATh BO3MOKHOE JalibHENIIee pa3BUTHE (PUZNUYECKHUX MPOLIECCOB, a TAKKE
BBIJIBUTATh MPEIIOJIOKEHUS 00 UX Pa3BUTUU B HOBBIX YCIOBUSIX U KOHTEKCTaX.
Pabora ¢ unpopmanmeii:

MPUMEHSATh Pa3IMYHBIE METOJIbI, MHCTPYMEHTHI M 3alpOoChl MPU TMOUCKE M OTOOpE
MH(pOpMAITUU WU JaHHBIX ¢ YYETOM IPEAJIOKEHHON yueOHOM Pu3nueckon 3a1auu;
aHaJIN3UPOBaTh, CUCTEMATU3UPOBATh U UHTEPHPETUPOBATH UH(POPMALIMIO PA3TUYHBIX
BUJIOB U (hOPM MPECTABICHUS;

CaMOCTOSITENIbHO BHIOMpATh ONTHUMANbHYIO (DOpMy mNpeicTaBieHUs HHPOpPMAIUH U
WJUTIOCTPUPOBATh peIlaeMble 3aJladyd HECIOXKHBIMA CXEMaMH, JuarpaMMaMu, WHOU
rpadrKoi U ©X KOMOMHAIIUSIMHU.

KoMmyHnKkaTHBHBbIE YHHBeEpPCAJbHbIE Y4eOHbIe 1eHCTBUS:

B XOJ€ OOCyXJAeHHs yueOHOro Marepuala, pe3yJlbTaToB JIabopaTOPHBIX padoOT U
MPOEKTOB 33/1aBaTh BOMPOCHI MO CYIIECTBY 0OCYX AaeMOM T€MbI U BBICKAa3bIBaTh UACH,
HallEJICHHbIC Ha PEIICHHE 3a/1a4d U NoJIep KaHue OJ1aroxenaTeIbHOCTH OOIIEHNS;
COMOCTAaBIISATbh CBOU CYXJACHHS C CYXXIEHUSMU JPYIrUX YYaCTHUKOB JIMaJora,
OoOHapyKUBaTh pPa3IMUME U CXOJCTBO MO3UIIUI;

BBIPAXKAaTh CBOIO TOUYKY 3PEHUS B YCTHBIX U TUCHMEHHBIX TEKCTaX;

myOJMYHO  TPENCTABIATH  PE3yJbTAaThl  BBIIOJHEHHOTO  (U3MYECKOTO  OTBITA
(3KCcIepUMeHTa, UCCSAOBAHNS, POEKTA);

MOHUMATh U UCTIOJIB30BATh MPEUMYIIECTBA KOMAHIHOU U MHIUBUTyaIbHOU pabOTHI IPU
pElIeHNN KOHKPETHON (PU3NYECKOM MPOOIeMBbI;

MPUHUMATh 1€ COBMECTHOM JESITEIbHOCTH, OpPraHW30BBIBATH JEHCTBHS MO €6
JOCTUKEHHIO: PACTIPEACIATh POJIH, 0OCYX AATh MPOLECCHl U Pe3ylabTaThl COBMECTHOMN
paboThl, 0000111aTh MHEHHUS HECKOJIBKHX JIFOJICH;

BBITIOJIHATh CBOIO 4YacTh padOThI, JOCTUTas Kauye€CTBEHHOI'O pE3ysibTaTa MO CBOEMY
HaIPaBJICHUIO U KOOPJIUHUPYS CBOM JIEUCTBUS C IPYTUMHU WICHAMHA KOMAH]IbI;
OLIEHHMBATh KAYECTBO CBOETO BKJIaa B OOIIMK MPOAYKT IO KPUTEPHSIM, CAMOCTOSITEIILHO
c(hOpMyYITUPOBAHHBIM YYACTHUKAMU B3aUMOICUCTBUSI.

PeryasiTuBHbIe YHUBEpCAJIbHbIE y4eOHbIe 1eiCTBUS

Camoopranusamnus:



BBISIBJISITH TIPOOJIEMBI B KU3HEHHBIX U yUEOHBIX CUTYaAIUAX, TPEOYIOLIUX TSl PeIICHUS
bu3nuecKknux 3HaHMUIA;

OPUEHTHPOBATHCS B PA3NUYHBIX MOIXO0JaX MPUHATUS pEHIeHUN (MHIUBUAYaIbHOE,
NPUHATHE PEILICHUS B IPYIIe, IPUHATHE PELIICHUN TPYIINOi);

CaMOCTOSITEJIFHO COCTAaBJIATH aJTOPUTM pelleHus (pu3nueckod 3agaydl WM IUIaHA
UCCIIEIOBaHUs C Y4ETOM HMMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHPOBATH IpejiaraeéMble BApUaHThl PEILICHUM;

JenaTh BEIOOpP U OpaTh OTBETCTBEHHOCTD 3a PEIICHHE.

CaMOKOHTPOJIb, IMOLMOHAJILHBIH HHTEJJIEKT:

JaBaTh aJIEKBaTHYIO OLEHKY CUTYallH U MpeAJiarath miaH e€ N3MEeHEeHHUS;

OOBSICHATH MPUYUUHBI JOCTHKEHUS (HETOCTHXKEHUS ) Pe3yIbTaTOB AESITENLHOCTH, JaBaTh
OLICHKY IPUOOPETEHHOMY OIIBITY;

BHOCUTbH KOPPEKTHUBBI B JESATEIBHOCTh (B TOM YHCIIE B XOJI BHIIOJHEHUS (PU3NUECKOTO
MCCIICIOBAaHNUSI WJIM TIPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENLCTB, W3MEHUBIIMXCS
CUTyallul, yCTAHOBJICHHBIX OLIMOOK, BOBHUKIIUX TPYIHOCTEH;

OLICHHMBATh COOTBETCTBUE PE3YJIbTaTa LEIH U YCIOBUSIM;

CTaBUTh ce0s1 Ha MECTO JIPYroro 4eloBeKa B XOJ€ CIopa WM JUCKYCCUM Ha HAyYHYIO
TeMY, IOHUMATh MOTUBbI, HAMEPEHHUS U JIOTUKY JIPYTOro;

NpU3HaBaTh CBOE MpaBO Ha OIIMOKY NpU peHIeHWu (QU3MYECKUX 3ajady MU B
YTBEPXKACHUIX HA HAYYHbIE TEMBbI M TAKOE K€ MPaBo JPYroro.

IHPEJMETHBIE PE3YJ/IBTATDBI

K xonmy oOyuenus B 7 kjacce MpeaMETHBIC PE3yibTaThl HA 0A30BOM ypOBHE
JIOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y 00YUAIOIINXCS YMEHUM:
UCIIOIb30BaTh TMOHATHS: (PU3MYECKHUE U XHUMHYECKHE SBJICHHS, HaOJI0/ICHHE,
AKCIIEPUMEHT, MOJIEIb, THUIOTe3a, CAUHUIB (DU3UICCKUX BEIMYMUH, aTOM, MOJIEKYyJa,
arperaTHbIC COCTOSTHUSI BemiecTBa (TBEPIOE, JKUIKOE, Ta3000pa3HOE), MEXaHHMIECKOe
JNBIKEHUE  (PaBHOMEPHOE, HEPABHOMEPHOE, MPSMOJIUMHEWHOE),  TPACKTOpHS,
paBHOJICUCTBYOIAsA cuia, aedopmanus (ympyras, IlacTHYecKas), HEBECOMOCTD,
COOOIIAIOIINECS COCY/bI,
pasznuyaTh siBreHus (nuddys3us, TeII0BOe ABUKEHUE YaCTHI] BEIIECTBA, PABHOMEPHOE
JBU)KEHUE, HEPABHOMEPHOE JIBUKEHUE, WUHEPIIMS, B3aUMOJCUCTBUE TEJ, PAaBHOBECHUE
TBEPBIX TEJI C 3aKPEIUIEHHON OChIO BPAILICHHUS, IIepeaaya JaBJICHUS TBEPIAbIMU TEIAMU,
KUJIKOCTSIMH W Ta3aMH, aTMoc(epHoe JaBlieHHWe, IUIaBaHUE TeJ, IPEeBpaICHUS
MEXaHUYECKOM YHEPTHH) TI0 ONMKUCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OIBITOB,
JIEMOHCTPUPYIOIINX JaHHOE (PU3UUECKOE SBICHUE;
pacmo3HaBaTh MPOSBIICHUE N3YYCHHBIX (DU3UYECKUX SBIICHUA B OKPYXKAIOIIIEM MUPE, B
TOM uuciie (U3NYecKue SBJICHUS B MPUPOJAC: NMPUMEPHI JBUKEHUS C Pa3TUIHBIMHU
CKOPOCTSIMU B JKMBOW M HEXHMBOW MPUPOJIC, NECUCTBUE CUJIbI TPEHUS B MPUPOJIEC U



TEXHUKE, BIMSHUE aTMOC(EPHOTO MABJICHWS HA JKWBOW OPTraHW3M, TUIAaBaHUE PBbIO,
phIUard B TEJE YEJIOBEKa, MIPU 3TOM IMEPEBOANTH MPAKTUUYECKYIO 3a/ady B YUEOHYIO,
BBIJICIISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKN) (PU3UYECKUX SIBICHHM;

OMKCHIBATH U3YUYEHHBIE CBOMCTBA TeNl U (U3UUECKUE SIBJICHHUS, UCTIONb3Ys (PU3NYECKUE
BEJIUYMHBI (Macca, 00BEM, IUIOTHOCTh BEUIECTBA, BpPEMS, MYyThb, CKOPOCThb, CPEIHSs
CKOPOCTb, CHJIa YIIPYTOCTH, CUJIA TSKECTH, BEC TEJa, CUJIa TPEHUSI, JaBlIeHUE (TBEPIOTO
Tena, JKUIKOCTH, Ta3a), BBITAJIKWBAIOIIAS CHJIA, MEXaHW4YecKas padoTa, MOIIHOCTD,
IJIEY0 CHWJIBI, MOMEHT CHJbl, KO3(P(QUUIHUEHT TOJIE3HOTO JEHCTBUS MEXaHU3MOB,
KMHETHYeCKasi W MOTEHIMalbHasi SHEPrus), IpU ONHMCAHUM MPABWIBHO TPAKTOBATH
(bU3MYECKU CMBICI UCTIONIB3YEMbIX BEIMUUH, UX 0003HAUCHHUS U €IMHULIBI (PU3NYECKUX
BEIIMYUH, HAXOAUTh (OPMYJIbI, CBSI3BIBAIOIIME JAHHYIO (U3UYECKYI0 BEIUYUHY C
APYTUMHU BETUYMHAMH, CTPOUTH TpaUKH H3YUCHHBIX 3aBUCUMOCTEH (HU3MUECKHUX
BEJINYUH;

XapaKTepU30BaTh CBOMCTBA TeN, GU3HMUECKHUE SIBJICHUS U MPOIIECCHI, UCTIOB3YS MPaBUIIa
CJIOKEHUS CUJl (BJIOJIb OJHOM mpsiMoit), 3akoH ['yka, 3akoH [Tackans, 3akon Apxumena,
MpaBUJIO paBHOBECHs pbryara (OJOKa), «30JI0TOE TMPABUIIO» MEXaHWUKH, 3aKOH
COXpaHEHUS MEXaHWYECKOW SHEPTHH, IMPH ATOM JaBaTh CIOBECHYIO (DOPMYIHUPOBKY
3aKOHA U 3aIIUChIBATh €r0 MAaTEMAaTUYECKOE BhIPAKECHUE;

OOBACHATH (PU3UYECKHUE SIBJICHMUS, TPOLIECCHI M CBOMCTBA TEN, B TOM YUCJIE U B KOHTEKCTE
CUTyalluid  MNPAKTUKO-OPUEHTUPOBAHHOTO  XapakTepa:  BBISABIATh  HPUYHHHO-
-CJICJICTBEHHBIE CBSI3M, CTPOUTH OOBSICHEHUE U3 |—2 JIOTHYECKHUX IIaroB ¢ Omopoii Ha 1—
2 U3yYECHHBIX CBOMCTBA (DU3MYECKUX SIBICHHUH, (QU3NYECKUX 3aKOHA WU
3aKOHOMEPHOCTH;

pemiath pacu€THble 3anadyd B 1—2 JEHCTBUSA, MCMOJB3YyS 3aKOHbI U (POpMyIbI,
CBs3BIBAIONIME (PU3MYECKHWE BEIMYMHBI: Ha OCHOBE aHalu3a YCJIOBHUS 3a/Jauu
3aMHChIBaTh KPATKOE YCIOBUE, MOJICTABIATh (PU3MUECKUE BEIUYUHBI B (HOPMYIBI U
MPOBOJIUTh PACcU€Thl, HAXOAUTH CIPABOYHBIC JAHHbIE, HEOOXOAUMBIEC [JISl PEIICHUs
3a/lay, OLIEHUBATh PEATTUCTUYHOCTD MOTYYEHHON PU3NUECKON BETUYNHBL;
pacno3HaBaTh NPOOIEMbI, KOTOPHIE MOKHO PEITUTh MPHU MOMOIIH (PU3UIECKIX METOIOB,
B OINHUCAaHUM HCCIEIOBAHMS BBIICIATH MPOBEPAEMOE MPEANOJIOKEHUE (THUIOTE3Y),
pasnuyaTh U WHTEPIPETUPOBATH TOJYUYCHHBIH Pe3yJbTaT, HAXOAUTH OIIMOKH B XOJE
OMbITA, JIeJIaTh BBIBOBI MO €0 pe3yJbTaTaM;

IPOBOJUTH OMBITHI IO HAOIIOJEHUIO (PU3NYECKUX SBJICHUNA UK (PU3UYECKUX CBOMCTB
Ten: (OpMyIHpPOBaTH TPOBEPSIEMBIC TPEIIOIOKEHUSA, COOMpaTh YCTAaHOBKY U3
MIPEIIOKEHHOTO 000PYI0BAHMSI, 3aITUCHIBATEH X0/ OIBITA U ()OPMYJIUPOBATH BHIBOJIBI;
BBITIOJIHATH MPSAMbIE U3MEPEHUS PACCTOSIHUSA, BPEMEHH, MAcChl Tena, 00bEMa, CUIIbI U
TEMIIepaTypbl C MCIOJb30BAaHUEM AHAJIOTOBBIX M LU(POBBIX MPUOOPOB, 3aMKUCHIBATH
MOKa3aHUs NpUOOPOB € yUETOM 3aJ]aHHON aOCOIIOTHON MOTPEIIHOCTH U3MEPEHNU;



MPOBOJUTH UCCIIEIOBAaHUE 3aBHCHUMOCTH OAHON (PU3MUECKOM BEIMYMHBI OT APYroil ¢
HCIIOJIb30BAHUEM MPSAMBIX U3MEPEHU (3aBUCHUMOCTH ITyTH PABHOMEPHO JIBHXKYLIETOCS
TeJga OT BPEMEHH JIBHJKEHHS TeJla, CUJIbl TPEHUSI CKOJIBKEHHS OT Beca TeJla, KauyecTBa
0o0paOOTKM MOBEPXHOCTEH TEI W HE3aBUCUMOCTH CHJBl TPEHHS OT IUIOIIAIH
CONPUKOCHOBEHHMSI TE€J, CUJIbI YIIPYTOCTH OT YUIMHEHUS IPY>KWHBI, BBITAIKUBAIOLIEH
CIWIIBI OT 00BbEMa MOTPYKEHHOW dYacTU Tela U OT IUIOTHOCTH JKUIKOCTH, €&
HE3aBHCUMOCTH OT IJIOTHOCTH TeJlla, OT INIyOMHBI, HA KOTOPYIO MOTrPYKEHO Teo,
YCIIOBUM IIJIaBaHUs TEJ, YCIOBUH paBHOBECHsI pblyara W OJIOKOB), y4yacTBOBaTh B
IUIAHUPOBAaHUM y4e€OHOTO HCCIIENOBaHUs, CcoOMpaTb YCTAHOBKY M  BBIIOJIHATH
U3MEpEHMs, Cenysl NPEUIOKEHHOMY IUIaHy, (PMKCUPOBATh PE3yNbTaThl MOTYYEHHON
3aBHCUMOCTH (PU3MUYECKUX BEJIMUMH B BUE MPEI0KEHHBIX Ta0IHII ¥ TpadUKOB, Je/1aTh
BBIBOJIBI 10 PE3YyJIbTaTaM HUCCIIEA0BAHMS;

IPOBOJNUTh KOCBEHHbBIE HU3MEPEHMsS] (U3NYECKUX BEIMYUH (IUIOTHOCTh BELIECTBA
KUAKOCTH M TBEPAOTO Tella, CWIa TPEHUS CKOJIBXCHUS, HaBJICHHE BO31yXa,
BBITAJIKMBAIOIIAS CWJa, JCUCTBYIOIIAss Ha MOrPYXEHHOE B JKUIAKOCTh TEJO,
KO3 (UIUEHT TOJE3HOTO ACHCTBHS MPOCTHIX MEXaHU3MOB), CIEAYS MPEIOKEHHON
WHCTPYKLUU: TIPYU BBIITOJIHEHUU U3MEPEHUI COOUPATh SKCIEPUMEHTAIBHYIO YCTAHOBKY
Y BBIYMCIIATH 3HAYCHUE HCKOMOMW BEJINYUHBI,

coOnrofaTh IMpaBWia TEXHUKM Oe30macHOCTH npu  paboTe ¢ J1abopaTopHBIM
o0opyI0BaHUEM;

YKa3bIBaTh MPHUHIMIIBI JCHCTBUS NPUOOPOB M TEXHUYECKHX YCTPOMCTB: BECHI,
TEPMOMETP, TUHAMOMETP, COOOIIAIOIINECS COCYAbl, OAPOMETP, phluar, MOJABHKHBIN U
HETIOJBUHBIN OJIOK, HAKIIOHHAS IUIOCKOCTb;

XapaKTepU30BaTh MPUHLUIBI JACUCTBUA HU3YYEHHbIX HNPUOOPOB M TEXHUYECKHUX
YCTPOMCTB C ONOpPOMl Ha MX ONHUCAHHS (B TOM YHCIE: MOJUIMIHUKH, YCTPOMCTBO
BOJIONPOBO/IA, THUAPABIMYECKUI Mpecc, MAHOMETP, BBICOTOMEpP, MOPUIHEBOM HAcCoC,
apeoMeTp), MCIOJIB3Ysl 3HAHHUS O CBOMCTBAaX (PU3MYECKUX SIBICHUNA M HEOOXOJUMBIC
(u3nyecKne 3aKOHbI U 3aKOHOMEPHOCTH;

OPUBOIUTH TNPUMEPHl (HAXOAUTh HHMOPMALKMIO O TMpPUMEpax) MPAKTHUECKOrO
UCIONIb30BaHUsl (U3NYECKUX 3HAHUW B TOBCETHEBHOM KHU3HU ISl OOecreueHus
0e30macHOCTH Mpu OOpalleHHu ¢ NpUOOpaMH M TEXHUYECKUMH YCTPOWCTBaMH,
COXPAHEHHUs 3/I0pOBb U COOJIOJEHUS HOPM D3KOJOTMYECKOTO IIOBEJCHHS B
OKPY’KarolIEU CPeELE;

OCYIIECTBISATh OTOOP HMCTOYHHUKOB HH(popmanuu B HHTepHETE B COOTBETCTBUU C
3aJIaHHBIM [TOMCKOBBIM 3alIpOCOM, Ha OCHOBE MMEIOIIMXCS 3HAHUM U MyTEM CpaBHEHUS
pa3IMYHbIX UCTOYHUKOB BBIJENIATh HH(POPMALIHIO, KOTOpasi ABJISETCS IPOTUBOPEUUBON
WJIA MOKET OBITh HEIOCTOBEPHOM;

UCIOJIb30BaTh IIPU BBIIIOJIHEHUH YUEOHBIX 3aJaHUH HAYyYHO--TIONYJISIPHYIO JUTEPATYPy
(pu3nYECKOro coliepKaHus, CIpaBOUYHbIE MaTepualbl, pecypchl cetu HTepHeT, BlajeTh



npuéMaMiu KOHCTIEKTUPOBAHUSI TEKCTa, MpeoOpa3oBaHuss WHGOPMAIUU U3 OIHOU
3HAKOBOM CHCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHBIC KPAaTKUE MUCHbMEHHBIE M YCTHBIE COOOIIEHUS HAa OCHOBE 2—3
MCTOYHUKOB MH(POpMALIMK (PU3NYECKOTO COJIEpKaHMsl, B TOM YHCiie MyOIMYHO AesiaTh
KpaTKHe COOOIICHHs O pe3yJibTaTax MPOEKTOB UM YUEOHBIX UCCIIEI0OBAHUM, IPU 3TOM
IrPaMOTHO HCHOJb30BaTh M3yYEHHBIM MOHATHMHBIN ammapaT Kypca (HU3UKH,
COITPOBOX/IaTh BBICTYILICHUE MTPE3CHTALUEH;
IPU BBIMOJHEHUU Y4E€OHBIX MPOEKTOB M MCCIEIOBAHUN pacnpenesiTh 00sI3aHHOCTH B
IPYIIE B COOTBETCTBUU C MOCTABIEHHBIMU 33/1a4aMU, CJICIUTh 3a BBIIIOJHEHUEM IIaHA
JEUCTBUN, aJIeKBATHO OILICHUBaTh COOCTBEHHBIM BKIJIAJl B JAESITENBHOCTb TPYIIIHI,
BBICTPAaMBAaTh KOMMYHHKATUBHOE B3aUMOJICVCTBUE, YUUTHIBAsI MHCHUE OKPYKAIOUIUX.
K xonmy oOyuenus B 8 kjacce mpeaMeTHbIE Pe3yibTaThl HA 0Aa30BOM ypOBHE
JOJIKHBI OTPpaXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:
UCIIOJIb30BaTh MOHATHUSA: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE JBUKEHHUE aTOMOB U
MOJICKYJI, arperaTHbIE€ COCTOSHUS BEIIECTBAa, KPUCTALTMYECKHE U aMOpdHBIE Tela,
HACBILICHHBIA U HEHACBIIICHHBIN AP, BIAKHOCTh BO3AyXa, TEMIIEPATypa, BHYTPEHHSIS
DHEPrus, TEIJIOBOM JBUIaTENb, JIEMEHTAPHBIM JJIEKTPUUECKUN 3apsil, dJIEKTPUIECKOE
T10JIE€, TPOBOAHUKH U TUDJIEKTPUKH, TOCTOSIHHBIN 3JIEKTPUUECKUI TOK, MATHUTHOE TIOJIE;
paznuyaTh SABJIECHHS (TEIUIOBOE pACIIMPEHHE W CKaTue, TeIionepenaya, TerjoBOe
paBHOBECHE, CMA4YMBAHWE, KAIWUIAPHBIC SIBIICHUS, WCIApPEHUE, KOHJCHCAIWs,
IJIaBJICHUE, KPHUCTAJUIU3ALUs (oTBEepEBaHUE), KUICHUE, Terionepegaya
(TemIonpoOBOIHOCTh, KOHBEKIUS, HM3IYUYEHUE), AJIEKTpHU3alUs Tell, B3aUMOJCHCTBUE
3apsiioB, JOEUCTBUSL DJIEKTPUYECKOTO TOKA, KOPOTKOE 3aMbIKAHHUE, B3aUMOICHCTBHUE
MAarHATOB, JIEVCTBHE MAarHUTHOTO IOJS HA MPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAS
MHJYKIMUSI) TIO ONHUCAHUI0O HX XapaKTePHBIX CBOWCTB M HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUECKOE SBICHNUE;
pacno3HaBaTh NPOSBICHUE U3YYCHHBIX (DU3NYECKUX SBJICHUI B OKPYXKAIOIIEM MUPE, B
TOM uKclie (U3NYECKUE SBIEHUA B TMPUPOJIE: MOBEPXHOCTHOE HATSHKEHUE W
KaNWUISIPHBIE SIBIICHUS B MPUPOJE, KPUCTAUIBI B mpupoje, uznydenue CouHIla,
3aMep3aHue BOJOEMOB, MOPCKHE Opu3bl, 00pa3oBaHHE POCHI, TyMaHa, HHEs, CHera,
AIEKTPUUECKUE SIBICHHS B aTMOC(hepe, dJICKTPUIECTBO )KUBBIX OPTaHU3MOB, MAarHUTHOE
nosie 3eMJu, Jipei¢ MoII0COB, pOJib MArHUTHOTO MOJIS JIJ1s1 KU3HU Ha 3eMJie, MOJSPHOe
CUSIHME, TPU HTOM IMEPEBOAUTH MPAKTHUYECKYIO 3a7ady B Y4eOHYIO, BBIJICIATH
CYIIIECTBEHHBIC CBOMCTBA (ITPU3HAKH) (PU3NUECKUX SBICHUN;
OTHCHIBATH N3YUCHHBIE CBOMCTBA TEN U (M3UYECCKUE SBICHHUS, UCTIONB3Ys (DU3NIECKUC
BEJIMYUHBI (TemIeparypa, BHYTPEHHSII DHEPrus, KOJIMYECTBO TEIUIOTHI, yJlelIbHas
TEIUIOEMKOCTh  BELIECTBA, VyJAEJNbHAs TEIUIOTa IUIABJICHUS, YAEIbHAs TEIUIOTa
napooOpa3oBaHusl, yaelibHAsg TEIUIOTa CropaHus TOIUIMBA, KOI(PPUIUEHT MOIE3HOTO
JNEUCTBUS TEIJIOBOM MAIlMHBI, OTHOCHUTENbHAS BJIIAXKHOCTh BO31yXa, JJIECKTPUUECKUN



3aps]l, CUjIa TOKa, IEKTPUUECKOE HAIPSKEHUE, COTIPOTUBJIEHUE TPOBOIHUKA, YAEIBHOE
COTIPOTHUBIICHUE BEIIECTBA, pad0OTa U MOIIHOCTH 3JIEKTPUUIECKOTO TOKA), IPU ONHUCAHUU
MPAaBHJIBHO TPAKTOBATh (PU3WYECKUI CMBICI HCIOJIb3YEMbIX BEIHUYMH, 0003HAUYEHUS U
CAVHUIBI (PU3MYECKUX BEIMYMH, HAXOJIUTh (OPMYJIbI, CBS3BIBAIOIINE JAHHYIO
(U3MYECKYI0 BEIMYMHY C JPYTMMH BEJIIMYMHAMHU, CTPOUTHh TpaPUKA H3YUYEHHBIX
3aBHCUMOCTEHN (PU3NYECKUX BEITUUNH;

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3NYECKUE SBICHUS M TPOLECCHI, HCIOIb3Ys
OCHOBHBIE TMOJIOXKEHUS MOJEKYJISIPHO--KHHETUYECKON TEOpUU CTPOCHMS BELIECTBA,
OPUHIIUI CYNEPHO3UIMU MOJIeH (Ha Ka4eCTBEHHOM YPOBHE), 3aKOH COXPaHEHHUS 3aps/ia,
3akoH OMa Juisl ydacTka 1enu, 3aKkoH [xoyns—JIeHiia, 3akoH coXpaHeHus YHEPTUH, pU
ATOM J1aBaTh CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA M 3allMCHIBAaTh €r0 MaTeMaTHUeCKOe

BBIPA)KCHHE;
OOBACHATH (PU3MUECKHUE IPOLECCHl M CBOMCTBA TEJ, B TOM YHCIE U B KOHTEKCTE
CUTyaluin IPAKTUKO-OPUEHTUPOBAHHOTO Xapakrepa: BBISIBJISITD

MPUYUHHO-CJICICTBEHHBIE CBSI3U, CTPOUTHh OOBACHEHHE U3 1—2 JIOTMYECKUX IIAroB ¢
onopoi Ha 1—2 U3yyeHHBIX CBOMCTBA (PU3UUECKUX ABICHUHN, PU3NUECKUX 3aKOHOB MU
3aKOHOMEPHOCTEM;

pemath pacué€THele 3ajauud B 2—3 JCHCTBUS, MCIOJIb3Ys 3aKOHbI U (OPMYJIBL,
CBs3bIBalOIME (PU3MUYECKHE BEIMYMHBI: HA OCHOBE AaHalIW3a YCJIOBHUS 3a/]a4u
3aIIMChIBATh KPATKOE YCJIOBUE, BBIABIATH HEIOCTATOK JAHHBIX JUIS PELICHMs 3a7a4dH,
BBIOMpATh 3aKOHBI U (POPMYJIbI, HEOOXOIUMBIE [T €€ pelIeHHs, IPOBOJUTH PACUETHI U
CpaBHMBATh ITOJIyUEHHOE 3HAaUEeHUE (PU3NUECKOIN BEIMYMHBI C U3BECTHBIMU JaHHBIMU;
pacrno3HaBaTh IPOOJIEMBbI, KOTOPbIE MOYKHO PELIUTh IIPU TOMOLIN (PU3UUYECKUX METOIOB,
UCIIOJIb3Ysl OIIMCAaHHWE WCCIENOBAHMS, BBIIEIATh IPOBEPAEMOE IIPEANOIIOKEHHUE,
OLICHMBATh IPABUJIBHOCTH MOPSJIKA IPOBEACHUS UCCIIEIOBAHMSA, AEIATh BEIBOBI;
MPOBOAMUTH ONBITHI MO HAOIIOAEHUIO (PU3UUECKUX SIBICHUNA WM (PU3NYECKUX CBOMCTB
Ten (KanWwUIspHBIE SIBJICHUS, 3aBHUCHUMOCTb JABJICHHSA BO3/1yXa OT €ro o0béma,
TEMIIEpaTypbl, CKOPOCTH MPOLIECCA OCTBIBAHUS U HarPeBaHUs IIPU U3JIyYCHHUH OT L[BETA
U3JIydaromen (Moromaromei) NOBEPXHOCTH, CKOPOCTh HCHAPEHHS BOIBI  OT
TEMIEPATypbl JKUAKOCTH M IUIOMAAA €€ IIOBEPXHOCTH, OJJIEKTpU3auus Tel U
B3aMMO/JICHCTBUE DJIEKTPUYECKUX 3apsA0B, B3aUMOJCHCTBUE IOCTOSHHBIX MAarHWUTOB,
BHU3yaJIN3alisl MATHUTHBIX MOJIEH MOCTOSHHBIX MAarHUTOB, JEHCTBUS MATHUTHOTO TTOJISI
Ha IIPOBOJHUK C TOKOM, CBOMCTBA JJIEKTPOMAarHuTa, CBOMCTBA SJIEKTPOABUIATEIIS
MOCTOSIHHOTO TOKa): (pOpMYyJIMpPOBATh MPOBEPSIEMbIE MPEANONIOKEHHs, COOMpPaTh
YCTAaHOBKY M3 TMPEMJIOKEHHOTO O00OpYyAOBaHMSA, OIUCHIBATh XOJ ONbITa U
(hopMyHpoBaTh BHIBO/IBI;

BBIIIOJIHATH IIPSIMBIE M3MEPEHMS TEMIIEPATypbl, OTHOCUTEIILHON BIIAKHOCTH BO3/YXa,
CWIbl TOKa, HANpPSIKEHUs C HUCIOJb30BAHUEM AHAJOTOBBIX MPUOOPOB M JIaTYMKOB



(bu3nuecKux BENWYMH, CPaBHHBATh pPE3yJbTaThl H3MEPEHHH ¢ y4€TOM 3aJaHHOMN
a0COIOTHON TOTPEIIHOCTH;

MPOBOANTH UCCIIEOBAHHE 3aBHCUMOCTH OJHON (PU3MYECKOW BEIMYMHBI OT APYroil ¢
MCIIOJIb30BaHUEM MPSIMBIX U3MEPEHUH (3aBUCUMOCTH COIIPOTUBIIEHMS IPOBOJHUKA OT
€ro JJIMHBI, IJIOLAAN MONEPEYHOr0 CEYEHUS U YJEIBbHOIO CONMPOTHUBIICHUS BELIECTBA
IIPOBOJIHMKA, CHJIBI TOKA, MAYLIETO YEPE3 NPOBOJHUK, OT HAPSLKEHHS HA IPOBOJHUKE,
MCCJIEIOBAHUE TOCIEA0BATEIBHOIO W IMAPAJUIEIBHOTO COEAMHEHU NPOBOJHUKOB):
MJIAaHUPOBATH UCCIE0BAHKME, COOUPATh YCTAHOBKY M BBIMIOJHATH U3MEPEHUS, CIEAys
MPEAJIOKEHHOMY TUIaHY, (PUKCUPOBATh PE3yJIbTAThl MOJYYEHHON 3aBUCUMOCTH B BHJIE
TabyInL ¥ TpaMKOB, 1e€JaTh BBIBOABI IO PE3ybTaTaM MCCIEA0BaHNUS;

MPOBOANTH KOCBEHHBIE M3MEpEeHHs (PU3MUECKHX BeMUYUH (yAelbHas TEII0EMKOCTh
BEIIECTBA, COMPOTUBIICHUE MPOBOAHKUKA, pad0Ta U MOIIHOCTh AJNEKTPUUYECKOTO TOKA):
[UIAaHUPOBAaTh U3MEPEHHUs, COOMpATh SKCIEPUMEHTAIBHYIO YCTAaHOBKY, CIEIys
IPEJI0KEHHON UHCTPYKIUH, U BBIYUCIISATh 3HAUEHUE BEJIMYNHBI;

coOmofaTh TMpaBWia TEXHUKH Oe3omacHOCTH Tpu pabote ¢ 1abOpaToOpHBIM
o0opyI0oBaHUEM;

XapaKTepU30BaTh MPUHIUIBI JCUCTBUS HW3YYCHHBIX MPHOOPOB M TEXHUYECKHX
YCTPOMCTB € ONOPOMl Ha MX ONUCAaHUS (B TOM YMCIE: CHUCTEMa OTOIUIEHUS JIOMOB,
TUTPOMETpP, MapoBas TypOWHA, amIepMeTp, BOJIBTMETP, CUETYMK DIEKTPUUECKON
SHEPruM, dJIEKTPOOCBETUTENbHBIE MPUOOPHI, HArpeBaTeNIbHBIE SJIEKTPOIPHUOOPHI
(OpuMepsbl), SIEKTPUYECKHE MNPEIOXPAHUTENH, SJIEKTPOMArHHUT, 3JEKTPOJBUIATEIb
MOCTOSIHHOTO TOKa), MCHOJb3ysd 3HAHUS O CBOMCTBAX (U3MYECKUX SBJICHUM U
HEO00X0IMMbIC (PU3NUECKHE 3aKOHOMEPHOCTH;

pacrno3HaBaTh IPOCTbIE TEXHUYECKHE YCTPOWCTBA M HM3MEPUTEIbHBIE NPUOOPHI 1O
CXeMaM M CXEMaTUYHBbIM PUCYHKAaM (3KHJIKOCTHBIA TEPMOMETpP, TEPMOC, IICUXPOMETP,
TUTPOMETp, JABUIATENb BHYTPEHHETO CrOpPaHUs, 3JIEKTPOCKOI, PEOCTaT), COCTABIIATH
CXEMBI JJIEKTPUUYECKUX LENEH C MOCIEN0BaTEIbHBIM U MaPAJUIEIbHBIM COEINHEHUEM
AJIEMEHTOB, pa3inyas yCJIOBHbIE 0003HAYEHUS SJIEMEHTOB IEKTPUUECKUX LIECNIEH;
OPUBOJUTH TMPUMEPHl (HAXOAUTh HHMOPMALKMIO O TMpUMEpax) MPAKTHUYECKOro
UCIONb30BaHUsl (U3NYECKUX 3HAHUW B TMOBCETHEBHOM KHU3HU ISl OOecreueHus
0e3omacHOCTH Mpu OOpalleHHd ¢ NpUOOpaMH M TEXHUYECKUMH YCTPOWCTBaMH,
COXPAHEHHUS 3/I0pOBb U COOJIOJAEHUS HOPM D3KOJOTMYECKOTO IIOBEJCHHS B
OKPY’KaroLIEU CPELE;

OCYIIECTBIIATH MOUCK HHPOpMaIK GU3NIECKOTO coaepkanus B IHTepHeTe, Ha OCHOBE
MMEIOIIMNXCA 3HAHUM W MYTEM CPaBHEHUS JOIMOJIHUTENIBHBIX HCTOYHUKOB BBIIEISATH
MH(POPMALMIO, KOTOpast SIBISIETCS IPOTUBOPEUMBOI MIIM MOXKET ObITh HEJOCTOBEPHOM;
UCIIOJIb30BaTh IIPU BBIIIOJIHEHUU YUEOHBIX 33JaHUN Hay4YHO--TIONYJISIPHYIO JTUTEPATYPy
(U3MYECKOTO CO/IepP KAHUS, CIIPABOYHbIE MaTEpUaJIbl, peCypchl ceTu MIHTepHET, Bl1aieTh



npuéMaMu KOHCIEKTUPOBAHHS TEKCTa, NpeoOpa3oBaHus HHPOPMAIHMUA M3 OIHOM
3HAKOBOM CHCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIE NHCHbMEHHbIE WU KpAaTKUE YCTHbIE COOOLIeHHs, 00001as
UHPOPMAILIMIO U3 HECKOJIBKUX HMCTOYHHMKOB (PM3NYECKOTO COJIEpKAaHUSA, B TOM YHUCIIE
NyOJIMYHO  TPEACTABISATh  Pe3yJbTaThl MPOEKTHOW WM  HCCIIEAOBATENILCKOM
AESITeTLHOCTH, TIPH STOM TPaMOTHO HCIIOJIb30BaTh M3yYCHHBIN MOHSTHIHBIN ammapar
Kypca QU3UKH, CONPOBOKIATH BHICTYIUICHUE TIPE3EHTAIINCH;
Ipy BBINOJHEHUH YYEOHBIX IPOEKTOB M HCCIEIOBAHUN (PU3HUECKUX MPOIIECCOB
pacrpenensiTb 0053aHHOCTH B TpyIIe B COOTBETCTBHM C MOCTaBJICHHBIMU 33/1a4aMH,
CIICNTH 32 BBIIOJHEHHEM IUIaHA JEHCTBUH M KOPPEKTHPOBATh €ro, aJeKBaTHO
OLICHMBATh COOCTBEHHBI BKJAQX B  JCSITEIBHOCTh TPYIIIBI,  BBICTPAUBATH
KOMMYHUKAaTUBHOE B3aUMO/ICHCTBHE, POSIBIISISI TOTOBHOCT Pa3peniaTh KOH(PIUKTHI.

K koniy oOydyenus B 9 kJjiacce mpeaMeTHBIE pe3yiabTaThl Ha 0a30BOM YpOBHE
JOJKHBI OTpakaTh c(POPMUPOBAHHOCTH Y O0YYAIOMINUXCSl YMEHHUI:
UCTIOJBb30BAaTh TIOHSTHS: CHUCTEMa OTCYETa, MarepuajbHas TOYKA, TPACKTOPUS,
OTHOCHUTEIIFHOCTh MEXaHMUYECKOTO ABIKEHUS, Aeopmanus (ympyras, IiacTuieckas),
TPEeHHE, UEHTPOCTPEMHUTEIEHOE YCKOPEHHE, HEBECOMOCTb M TMEPerpy3Kd, ILEHTP
TSKECTH, aOCOJIIOTHO TBEPHOE TENO, LEHTP TSHKECTH TBEPAOIO Tela, pPaBHOBECHE,
MEeXaHWYecKue KoyiebaHus ¢  BOJHBI, 3BYK, HWHOQPa3BYK H  YJIbTPa3BYK,
AIIEKTPOMATrHUTHBIE BOJHBI, MIKAJA JIEKTPOMArHUTHBIX BOJH, CBET, OJIM30PYKOCTh U
JTaTbHO30PKOCTh, CIIEKTPHl HCITYyCKAHWsI M TOTJIONICHUs, anbda-, Oera- W ramma-
U3JTY4YCHUs, U30TOIIbI, IepHAs SJHEPreTHKa,
pa3nuyath siBI€HUS (pPaBHOMEpPHOE W HEPABHOMEPHOE MPSMOJMHEWHOE JBUKEHHUE,
PaBHOYCKOPEHHOE MPSIMOJIMHENHOE IBMKEHUE, CBOOOIHOE MaJIeHHe Tell, PABHOMEPHOE
IABIDKEHUE TI0 OKPYXXHOCTH, B3aUMOJICHCTBHE TeJ, pPEaKTUBHOE JIBUKCHHE,
Koyie0aTeIbHOe JBIKCHUE (3aTyXarollMe W BBIHYXJICHHBIC KoJeOaHWs), pE30HAHC,
BOJIHOBOE JIBIDKEHHE, OTpaKEHUE 3ByKa, MPSIMOJIMHEHHOE pPacIpoCTpaHEHHUE,
OTpa’Ke€HHE U MPEJIOMIIEHUE CBETA, IT0JIHOE BHYTPEHHEE OTPAKEHHE CBETA, PAa3JI0KEHUE
0enoro cBera B CIEKTP W CJOXCHHUE CIEKTPATbHBIX I[BETOB, IWCIIEPCHS CBETa,
€CTeCTBEHHAS PaJMOaKTUBHOCTh, BOSHUKHOBEHUE JIMHEHYATOTO CIIEKTPA H3ITyUEHUS ) TI0
OIMCAHMIO UX XaPaKTEPHBIX CBOICTB U Ha OCHOBE OIBITOB, IEMOHCTPUPYIOIINX JAHHOE
(bu3nUecKoe SIBICHUE;
pacro3HaBaTh MPOSIBIICHUE U3YYEHHBIX (PU3MUYECKUX SABJICHUM B OKpYKarolieM Mupe (B
TOM 4uclie (U3NYECKHUE SBICHHUS B MPUPOJIC: MPHIUBBI U OTIHBBI, ABIKECHHUE IJIAHET
CoJTHEYHOW CUCTEMBI, PEAKTUBHOE JIBM)KCHHUE JKUBBIX OPTaHMU3MOB, BOCIIPHSTHE 3BYKOB
’KMUBOTHBIMH, 3EMJICTpSICCHUE, CeiiCMHYecKHe BOJIHBI, IIYHAMH, 3XO, I[BETa Tell,
ONTUYECKHUE SBICHUS B  MpPHpPOJE, OHOJIOTMYECKOE JEWCTBHUE  BHUIUMOTO,
yIbTPa(UOIETOBOTO M PEHTICHOBCKOTO HM3JIy4YEHUH, €CTECTBEHHBIN PaJuOaKTUBHBIN
(GOH, KOCMHYECKHE JIy4d, pPATUOAKTUBHOE W3IIyYeHUE TPUPOJHBIX MUHEPAJIOB,



JeICTBUE PaIMOAKTUBHBIX M3JIyYCHUI Ha OPTaHU3M YeJIOBEKa), IPH 3TOM MEPEBOAUTH
MPAKTUYECKYIO 337auy B yueOHYIO, BBIACNATH CYIIECTBEHHbIE CBOMCTBA (MPU3HAKU)
(bu3NYeCKUX SIBICHUN;

OIMCHIBATh W3YYEHHBIE CBOICTBA Tel U (U3NYECKHE SIBICHUS, UCIIONb3YS (DU3UUECKUe
BEJIMYMHBI (CPEAHSISI U MCHOBEHHAsi CKOPOCTh Tejla MPH HEpaBHOMEPHOM JBH)KCHUH,
YCKOpEHHUE, MepeMeIleHue, MyTh, yIiIoBas CKOPOCTh, CUJia TPEHHs, CHJIa YNPYTrOCTH,
CHJIa TSDKECTH, YCKOpPEHHE CBOOOJHOTO MaJeHusl, BEC Tela, UMITYJIbC TEJa, UMITYJIbC
CHJIBI, MEXaHHUYEeCKasi paboTa U MOIIHOCTh, MOTEHIIHAIbHAS SHEPTHs Tela, MOIHITOTO
HaJ1 TIOBEPXHOCTHIO 3€MJIM, TOTEHIIUANIbHAS YHEPTUS CKATOM NPY>KUHBI, KUHETHYECKas
SHEPIHUs, IMOJIHAS MEXaHUYECKas SHEPTHsl, IEPUOJ] U 4acTOTa KoJeOaHHi, AJTMHA BOJHBI,
IPOMKOCTH 3BYKa M BBICOTAa TOHA, CKOPOCTb CBETA, MOKA3aTeNb MPEIOMIICHUSI CPE/IbI),
IpU ONKCAHUU MPABUIBHO TPAKTOBATH (PU3MYECKUI CMBICT MCIOJB3YEMBIX BEITUYHH,
0003HAYCHHUS W €IUHUIBI (PU3NICCKUX BEIUYMH, HAXOIUTH (DOPMYIIBI, CBSA3BIBAIOIINE
TaHHYIO PU3NYECKYIO BETMUNHY C IPYTUMU BEJTMIUHAMU, CTPOUTH TPA(UKH H3yUEHHBIX
3aBHCUMOCTEHN (PU3NYECKUX BEITUUNH;

XapaKTepU30BaTh CBOWCTBA Tell, (PU3UUYECKUE SIBJICHHS U MPOLECCHI, UCTIOIB3Ys 3aKOH
COXPAHEHHUS SHEPTUH, 3aKOH BCEMHPHOTO TSATOTEHHS, MPUHIUI CYNEPHO3UIH CHIL,
HPUHIUIT OTHOCUTENBHOCTH [ anues, 3akoHbl HpI0TOHA, 3aKOH COXpaHEHUs UMITYJIbCa,
3aKOHBl OTPaKEHUS U TPEJIOMJICHHS CBETa, 3aKOHBl COXPAaHEHHs 3apsioBOTO U
MacCOBOTO YHCEJ NPH SJEPHBIX pEaKLHUsIX, IIPU 3TOM JIaBaTh CJIOBECHYIO (DOPMYIHPOBKY
3aKOHa U 3alUCBIBATh €r0 MaTEMaTHUECKOE BBIPAXKECHUE;

OOBSICHATh (hU3UYECKHE IMPOLECCHl UM CBOWCTBA TeN, B TOM 4YMCJIE U B KOHTEKCTE
CUTyallUid  MPAKTUKO-OPUEHTHPOBAHHOTO  XapakTepa:  BBIBIATh  HPUYMHHO--
CJICZICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JTOTUYECKUX IIAroB C OMOpOii Ha 2—
3 UW3Yy4YeHHBIX CBOWCTBAa (DM3MYECKUX SIBICHHUN, (U3MUECKUX 3aKOHOB WIIU
3aKOHOMEPHOCTEM;

pemaTh pacuéTHbIE 3a/1a4i (OMUpaIoLIHecs Ha CUCTEMY U3 2—3 ypaBHEHUI ), UCTIONb3Ys
3aKOHBI M (HOPMYJIbI, CBSI3bIBAIONINE (DU3MYECKUE BEIMYMHBI: HA OCHOBE aHaln3a
YCIIOBUSL 3a/ladydl 3alUChIBaTh KPAaTKOE YCIOBHUE, BBIABIATH HEJOCTAIOIIUE WU
M30BITOYHBIE JIaHHBIE, BHIOUPATh 3aKOHBI U (POPMYJIbI, HEOOXOIUMBIC IS PEIICHUS,
OPOBOAMTH PACUETHl M OLICHUBATh PEATUCTHYHOCTh MOJYYEHHOTO 3HAYCHUS
(hU3MYeCKOM BEITMYNHBI,

pacro3HaBaTh MPOOIEMbI, KOTOPbIE MOKHO PEIINTh PU MOMOIIH (PU3NYECKHX METOIOB,
UCIIONIb3YSl OINKCAaHUE WCCIEAOBaHUsA, BBIJICIATh IPOBEPSEMOE IPEANOJIOKEHHE,
OLICHMBATh NPAaBWJIBHOCTb MOPSAJKA MPOBEACHUS HCCIEIOBAHM, JAENaTh BBIBODI,
UHTEPIPETUPOBATH PE3YIbTAaThl HAOIIOCHUN U OIIBITOB;

IPOBOJUTH OMBITHI IO HAOMIOACHUIO (PU3NYECKUX SBICHUN WM (U3NUECKUX CBOMCTB
TeN (MU3y4eHHe BTOPOro 3akoHa HpioToHa, 3aKOHA COXpaHEHMS HEPTUH, 3aBUCUMOCTh
nepuoja KojaebaHui mpy KUHHOTO MasgTHUKA OT MACChI IPy3a U KECTKOCTU MPYKUHBI U



HE3aBHCHMOCTB OT aMILTUTY/bl MaJIbIX KOJeOaHuH, MPSIMOIMHEHHOE paclpOCTpaHEHNE
CBETa, pa3yiokeHne 0eI0ro CBETa B CIIEKTP, U3YUEHHUE CBOWCTB H300paKeHHUS B IIIIOCKOM
3epKaJiec U CBOWCTB HM300pakeHUs TpenMera B coOuparomed JuH3e, HaOoIeHue
CIUIOIIHBIX W JIMHEHYATBIX CIEKTPOB W3IyUYCHHUs): CaMOCTOSTEIBHO COOMpaTh
YCTaHOBKY M3 HM30BITOYHOTO Habopa 00OpyAOBaHWs, OMUCHIBATH XOJ OIMbBITA M €ro
pe3yabTaThl, (POPMYIIHPOBATH BHIBOIHI;

MPOBOANTH TPU HEOOXOAMMOCTH CEPUI0 NPSIMBIX H3MEPEHHM, OMpenesss cpeaHee
3HaYCHUE HU3MepsieMOol BeJUYUuHbl ((DOKYCHOE pacCTOSHHE COOUpAIOIICH JIMH3HI),
000CHOBBIBaTh BBIOOD croco0a n3mMepeHus (M3MEepUTEILHOIO Mprudopa);

NPOBOJUTH HUCCIIEJOBAHWE 3aBHCHUMOCTEH (DU3MYECKHX BEIWYUH C HUCIOJIb30BAHUEM
MPSIMBIX U3MEPEHHH (3aBUCUMOCTD ITYTH OT BPEMEHH IIPH PABHOYCKOPEHHOM JIBFDKCHUHU
0e3 Ha4YaJbHOM CKOPOCTH, EpHOa KOJIeOaHUI MAaTEMAaTUIECKOTO MasiTHUKA OT JIJTHHbI
HUTH, 3aBUCHMOCTH yTJla OTPaKEHHUS CBETA OT yrja MajeHUs U yIyia IPeIOMIICHHUS OT
yria majeHus1): MIaHUPOBaTh MCCIEIOBAHHUE, CaMOCTOSTEIbHO COOMpATh YCTaHOBKY,
(buKCHpOBaTh PE3yJIbTAThl MOJYYCHHON 3aBHUCHMOCTH (DM3WYCCKHX BEIUYHH B BHIIE
Ta0JIMIl ¥ TpadUKOB, JIeJaTh BHIBOIBI IO Pe3ybTaTaM HCCIICIOBAHNS;

MPOBOJIUTh KOCBEHHBIE H3MEpPEHUS (PU3NYECKUX BETUYUH (CPEOHSS CKOPOCTh U
YCKOpEHHUE Telia MPH PaBHOYCKOPEHHOM JIBIYKEHUH, YCKOPEHUE CBOOOHOTO TIaJACHUSA,
KECTKOCTh MPYKUHBI, KOIDPHUIIMEHT TpeHUsI CKOJBKEHUS, MEXaHW4Yeckas padboTa u
MOIIIHOCTb, YacTOTa M MEpHoJ KoJieOaHUM MaTeMaTH4ecKOoro U MPYKHHHOTO
MasiTHUKOB, OITHYECKas cuja COOMparoliell JIMH3bI, paJAHOAaKTUBHBIN  (OH):
MUTAHUPOBATh M3MEPEHUs, COOMpaTh DKCIEPUMEHTATbHYIO YCTAaHOBKY W BBITIOJHSATH
WU3MEPCHHUsI, CIACAYs NMPEII0KCHHOW WHCTPYKIIMH, BBIYUCIISITh 3HAYCHUE BEIWMYUHBI U
aHAIM3UPOBATh TOJYYCHHBIE pe3yabTaThl C YyYETOM 3aJlaHHOM TMOTPEUTHOCTH
W3MEpPECHUN;

coOmofaTh TMpaBWiia TEXHUKH Oe3omacHOCTH npu pabote ¢ 1abOpaToOpHBIM
000pyI0BaHUEM;

pa3ianyaTh OCHOBHBIE MPHU3HAKH HM3YyYEHHBIX (PU3UYECKHX MOJENel: MaTepuabHas
TOUYKa, aOCONIOTHO TBEPJOE TEJIO, TOUCYHBbIM HMCTOUYHHUK CBETa, JIy4, TOHKas JIMH3A,
IUTaHEeTapHasi MOZEJIb aTOMa, HyKJIOHHAs! MOJIENIb @aTOMHOTO SIIpa;

XapaKTepU30BaTh MPUHIUIBI JCUCTBAS W3YYCHHBIX MPHOOPOB M TEXHHUYECKHUX
YCTPOMCTB C OMOPOI Ha MX OMHUCAHUA (B TOM YHCJIE: CIIHIOMETP, TaATYUKHU MOJIOKECHUS,
pPacCTOSIHUS M YCKOPEHUs, paKeTa, 3X0JIOT, OUKH, TIEPUCKOII, PoToanmapar, ONTHIECKIE
CBETOBO/JIbI, CIIEKTPOCKOII, JO3UMETpP, Kamepa BuibcoHa), HCMONb3ys 3HAHUS O
CBOMCTBaX (PU3NYECKUX SIBICHUN U HEOOXOAUMBbIE PU3NUYECKIE 3aKOHOMEPHOCTH;
MCTIOJIb30BaTh CXEMbI I CXEMAaTHYHbBIC PUCYHKH M3YYEHHBIX TEXHHUYECKUX YCTPOMCTB,
MU3MEPUTEIHHBIX MPUOOPOB M TEXHOJIOTHYECKHX MPOIECCOB MPU PEIICHUH ydeOHO--
NPAaKTHYECKUX 3aJ]1a4, ONTHYECKHE CXEMBbI JJIsl MMOCTPOCHHS M300paKeHUN B TUIOCKOM
3epKaJie 1 COOMPAIOIICH JTUH3E,



OPUBOJIUTH MPUMEPHl (HAXOAUTh HWHOOPMALMIO O TMPUMEPax) MPAKTHIECKOrO
UCIONIb30BaHUsl (U3NYECKUX 3HAHUW B TMOBCETHEBHOM KHU3HU IS OOecreueHus
0e30macHOCTH Mpu OOpalleHHd ¢ NPUOOpaMH M TEXHUYECKUMH YCTPOWCTBaMH,
COXPAHEHHUS 3/I0pOBb U COOJIOJEHUS HOPM DSKOJOTMYECKOTO IOBEACHUS B
OKPYIKaroLIEU CPeLE;

OCYIIECTBIISITh MOMCK HH(popMammu ¢uznyeckoro conaepkanus B HHTepHere,
CaMOCTOSITENIbHO (OPMYNUPYsS TOUCKOBBIM 3alpoc, HAXOAWUTh IYTH OINpeAeTICHUs
JOCTOBEPHOCTH IIOJYYEHHOW MHQOpMAlMM Ha OCHOBE HMEIOLIUXCS 3HAHUU U
JOTIOJIHUTENBHBIX UCTOYHUKOB;

UCIOJIb30BaTh IIPU BBIIIOJIHEHUH YUEOHBIX 3aJaHUN Hay4YHO--TIONYJISIPHYIO JTUTEPATYPy
(bu3nYecKoro coiepKaHus, ClIpaBOYHbIE MaTepUabl, peCypchl ceTu IHTepHET, B1aeTh
npuéMaMu KOHCIIEKTUPOBAHUS TEKCTa, MIpeoOpa3oBaHuss WHGOPMALMU U3 OJHOMN
3HAKOBOM CHCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHBIE NMMCbMEHHBIE U YCTHBIE COOOLIEHMSI HA OCHOBE MH(pOpMaLuu
U3 HECKOJBbKUX HCTOYHHKOB (PU3NYECKOTO COJIECpPKAHUS, MyOJIMYHO TPEACTaBIATh
pe3yabTaThl MPOEKTHOM WJIM MCCIEN0BATENbCKON NESITENbHOCTH, IIPU 3TOM I'PAMOTHO
MCIIOJIb30BaTh HW3YUEHHBIM TMOHATUIHBIA amnmapaT H3ydyaeMoro pasnena (Qpusukd u
CONPOBOXKJIaTh BBICTYIUICHHWE IIpE3CHTAIMeld C Y4ETOM OCOOEHHOCTEH ayauTOpUH
CBEPCTHUKOB.
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HaumeHnoBaHue pa3aeioB U TeM uuppoBbIe
Ne i/l P Konrpoabusie IIpakruueckue (icpp )
NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcebl
Pa3pen 1. TenioBble siBJIeHUSA
1.1 CTpoeHue U CBOMCTBA BEIIECTBA 7 bubmorexa [IOK
’ p B https://m.edsoo.ru/7f4181ce
bubmunoreka LIOK
1.2 Teruossie mporecce! 21 ! 35 https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Pa3nes 2. DiekTpryeckne 1 MATHUTHBIE SIBJICHUS
)1 DIIEeKTpUYECKUE 3apsiabl. 3apsyKEHHBIE TEla 7 bubmmoreka [JOK
’ 1 WX B3aUMOJICHCTBUE https://m.edsoo.ru/7f4181ce
. . bubmuoreka [IOK
2.2 IToCTOSAHHBIN JIEKTPUUYECKUIN TOK 20 1 6 hitps://m.cdsoo.ru/ 74181 ce
bubmunoreka LIOK
2.3 MarHHTHEIC ABACHHA 6 ! https://m.edsoo.ru/7f4181ce
but6mmoreka [IOK
24 C) 4
FICKTPOMATHHTHA HHAYIKILHA https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHoe Bpems 3
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 9,5




9 KUIIACC

KoanuectBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uudgpoBbie
Ne i/m P Konrtpoabsnbsie IIpakTnueckue (mupp )
NMporpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTbI
pecypchl
Paznen 1. Mexannuyeckue siBJeHUs
L1 MexaHndeckoe JIBMKCHUE U CIIOCOOBI €T0 10 1 bubnuoteka [JOK
’ OIKCAHMS https://m.edsoo.ru/7f41a4a6
bubmunoreka LIOK
1.2 B 7 20 1 3
SAIMOICHCTBHE TEl https://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
1.3 3 10 3
AKOTbL COXpatieHiA https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Paznen 2. Mexann4veckue KoJjeO0aHUsI M BOJHbI
but6mmoreka [IOK
2.1 M 0 7 3
CXAHMHICCKHE KOTCOAHIT https://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
2.2 MexaHudeckue BO .3 8 1 3
XAHMHACCKHC BOJHBL IBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pasjnen 3. DiieKTpOMarHuTHOE 10Jie M 3J1eKTPOMATHUTHBIE BOJIHbBI
31 DIIEKTPOMArHUTHOE MOJe U 6 5 bu6nuoreka [IOK
' DJIEKTPOMAarHUTHBIC BOIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6

Pasgen 4. CBeToBbBIE ABJICHUS




bu6mmoreka [IOK

4.1 3aKOHBI pacIpOCTPAHEHHUS CBETA 6 2 hitps://m.cdsoo.ru/7f4 1ada6
Bbubmunoreka LIOK
4.2 JIMH3BI ¥ ONTUYECKHE TPUOOPHI 6 3 hitps://m.cdsoo.ru/7f4 1ada6
Bbubmunoreka LIOK
4.3 Paznoxenue 6enoro cBeTa B CIIEKTP 3 2 hitps://m.cdsoo.ru/741ada6
Hroro no pasneny 15
Pa3zgen 5. KBanToBbIe IBJICHUS
bubmunoreka LIOK
5.1 Hcnyckanue v mOTJIoneHne CBETa aTOMOM 4 1 hitps://m.cdsoo.ru/741ada6
bubmunoreka LIOK
32 CTpoeiie aToMHOro A1pa 6 ! https://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
33 FlaepHbie peaxii ! ! https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nea 6. IloBTopuTe1bHO-0000 1HAI0IIM I MOYJIb
6.1 [ToBTOpeHue u 06001IeHNE COHepKAHUST 9 ) bubmmoreka [JOK
’ Kypca ¢pusuku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 9
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27




YUYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIA YYEHUKA

» Gusuka, 7 knacc/ [epeimkua A.B., OG11eCcTBO ¢ OrpaHUYEHHOM
OTBETCTBEHHOCTHIO «M31aTEnbCTBO «DK3aMEH»

» dusuka, 8 knacc/ [lepoimkun A.B., O611eCcTBO ¢ OTpaHUYECHHOM
OTBETCTBEHHOCTHIO «/[PODA»; AkinonepHoe od1iecTBo «M3aaTenbcTBO
«IIpocsemenue»

» ®dusuka, 9 xknacc/ [eppimkun A.B., ['ytauk E.M., O6mmecTBo ¢
OTrpaHUYEHHON OTBETCTBEHHOCTHIO «IPODAY; AkimonepHoe o01IeCTBO
«M3parenscTBO «IIpocBenienne»

METOJUYECKHUE MATEPHUAJIBI 1JIAA YYUTEJIA

1. Jlykammuk B.M. CoopHUK BOMPOCOB U 331a4 1o ¢usuke. 7-9 ki — M.:
IIpocsemenue, 2010. —192c¢.

2. Kupuxk JI.A. ®usnka — 7. Pa3HOypOBHEBBIE CAMOCTOSITENIBHBIE U
KOHTPOJIbHBIE PaboThl. —5-¢ uznanue,- M.MJIEKCA, 2013.

3. ActraxoBa T.B. ®u3zuka. 7 kiacc. Jlaboparopubie paboTbl. KOHTpoIbHBIE
3aganus. —Caparos:Jlunei, 2014.

4. «KontponbHO-u3MeputeabHble MaTepuanbl. Gusnka. 7 kiaace/Coct. H.A.
3opuH. — 2-¢ u3a.,nepepad. — M.:BAKO, 2013.

5. Mapon A.E. ®usuka. 7 knacc: yueOHo-MeToanueckoe nocoodue/ A.E.
Mapon.- M.: JIpoda, 2011.- 123c.:

6.A.B. Ileprimkun ®uszuka-8xi 2017 M. [Ipoda

7.H.B. ®unonosuy Meroaudeckoe nocodue 2015 M. [lpoda

8.A.E. Mapon, E.A. Mapon CamocTOATENbHbIE U KOHTPOJIbHBIE PA0OTHI-8
kiacc 2017 M. lpoda

9.B.B. lllaxmatona ,O.P. llledep JInarnoctuaeckue padoTsi -8 kiacc 2016 M.
Apoda

10. A.E. Mapon, E.A. Mapown, C.B. Ilo3oiickuit Coopauk BompocoB u 3amau
2015 M. Ipoda

11. KoHTpoabHbBIE U CAMOCTOSTENIbHBIE PA0OTHI 10 (hU3UKeE. 9 Kitacc: K
yueOHuky A.B. Ilepeimkuna, E.M. I'ytauk «®usuka 9 knacey / O.U.



I'pomuesa. — M.: MU3natenscTBO «OK3amen», 2014.

12. Tectsl no pusuke. 9 kiacc: k yueonuky A.B. [lepsimkuna, E.M. I'yTHuk
«Duzuka 9 knace» / O.M. I'pomueBa. — M.: MznarenbcTBo «OK3ameny, 2010.
13. ®usuka. 9 knacc. TemaTnueckue TECTOBBIC 3aJaHMS JIJIT ITOATOTOBKH K
I'A. / aBT.- coct.: M.B. bBoitnenko, O.H. Mupomikuna. — Apocnasib: OO0

«Akanemus pazButus», 2014.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

8 KJIIACC

1. bubnunoteka — Bcé no mpeamery «duszukay. — Pexxum gocrymna:
http://www.proshkolu.ru

2. BuneoonsiThl Ha ypokax. — Pexxum pgoctyna: http://fizika-class.narod.ru
3. Equnas xomtekius iudpoBeix 00pa3oBaTeIbHBIX PECYPCOB. — Pesxxum
nocryna: http://school- collection.edu.ru

4. luTepecHble MaTepUalbl K ypoKaM (DH3UKH 11O TEMaM; TECTHI 110 TEMaM;
HarJIsAHbIE TOCOOUs K ypokaM. — PesxxuM noctyma: http://class-fizika.narod.ru
5. ludpossie oOpazoBaTenbHbIE pecypchl. — Pexxum gocrtyma:
http://www.openclass.ru

6. DIIeKTpOHHbIE YYEOHUKH TT0 Pusnke. — Pexxum nocrymna:
http://www.fizika.ru

9 KJIACC

1. BuneoonsiTsl Ha ypokax. — Pexxum noctyna: http://fizika-class.narod.ru

2. Enunas komnexiuys nudpoBbIX 00pa3oBaTeIbHBIX PeCypcoB. — Pexunm
noctymna: http://school- collection.edu.ru

3. aTepecHbie MaTepuanbl K ypokaM (PU3HUKH 110 TeMaM; TeCThI 10 TeMaM;
HaIJIsSIIHbIE TTOCOOus K ypokam. — Pexxum gocryna: http://class-fizika.narod.ru
4. Iludposbie 00pazoBaTesibHbIC peCypChl. — PexxuM octyna:
http://www.openclass.ru

5. DneKkTpoHHbIe Y4eOHHUKH TI0 Pusnke. — Pexxum gocryna:
http://www.fizika.ru

6./lucranmonnas mkoja Ne368 http://moodle.dist-368.ru/ OTKpBITHIN KI1acc.
CeteBoe oOpa3zoBaTenpHOe coobiiecTBo. http://www.openclass.ru/node/109715



7. Ennnas komutekius nu@poBbIX 00pa30BaTEeIbHBIX PECYPCOB.
http://schoolcollection.edu.ru/catalog/

8. denepanbHBIi IEHTP WH(HOPMAIIMOHHO-00pa30BaTEIbHBIX PECYPCOB.
http://www.fcior.edu.ru/

9. UuTepHeT ypok. http://interneturok.ru/ru/school/physics/

10. I'azera «1 cenTa0ps» MaTtepualbl 0 PU3HKE.
http://archive.1september.ru/fiz

11. Aaumanuu pusndeckux o0bekToB. http://physics.nad.ru/
12. )KuBas ¢usuka: odyuaromas nmporpamma. http://www.int-
edu.ru/soft/fiz.html

13. ®usuka.ru. http://www.fizika.ru
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