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1. TTOACHHMTEJIBHASA 3AIIMCKA

[Iporpamma no ¢u3uke Ha ypoBHE OCHOBHOT'O 0011ero 00pa3oBaHus COCTAaBIIEHA HA OCHOBE MOJIOKEHHUH U
TpeOOBaHUI K pe3yibTaTaM OCBOCHHS Ha 0a30BOM YpOBHE OCHOBHOW 00pa30BaTEIIbHOW IPOTPAMMBI,
npezacrasieHHbix B PI'OC 000, a Taxxke ¢ yu€rom ¢enepaabHOi pabodel mporpaMMbl BOCIUTAHUS U
Konuenmuu npenogaBanust yueoHoro npeamera « Pu3uka.

Conmepxanne mporpaMmbl 10 (U3MKE HampaBlIeHO Ha (OPMUPOBAHHME €CTECTBEHHO-HAYYHOM
rPaMOTHOCTH OOY4YaloOIIMXCSl M OpraHu3alMio U3ydeHus (QU3MKM Ha JesSTeIbHOCTHOM ocHoBe. B
nporpaMMe 1o (hu3MKe YYHTHIBAIOTCS BO3MOXKHOCTH Y4€OHOTO IMpenMeTa B peau3alii TpeOOBaHHMA
®OI'OC OO0 K MmIaHUPYyEeMBbIM JIMYHOCTHBIM M METANpPEJIMETHBIM pe3yJbTaTaM OOYy4YCHHS, a TakkKe
MEKIIPEIMETHBIE CBSI3M E€CTECTBEHHO-HAYUHBIX y4YeOHBIX MPEIMETOB HAa YpPOBHE OCHOBHOTO OOIIEro
o0OpazoBaHws.

[Iporpamma mo (Qu3uKe ycTaHABIMBAET paclpelesieHue yueOHOro mMaTtepuaia mo rogaMm oO0ydeHus (Io
KJlaccaMm), MpeiaraeT MPUMEpPHYIO I[OCIIE0BAaTeIbHOCTh H3YYEHHS TEM, OCHOBAaHHYIO Ha JIOTHKE
Pa3BUTHS IPEIMETHOTO CO/ICPKAHMS U yUETE BO3PACTHBIX OCOOCHHOCTEN 00YJarOIuXCsl.

[Tporpamma o ¢usuke pa3padoTaHa ¢ LENbI0 OKa3aHUA METOJAMYECKON MOMOIIM YYHUTENIO B CO3/IaHUU
paboyeil MporpaMMsbl 0 y4eOHOMY NIPEAMETY.

OuznkKa SABISIETCA CHUCTEMOOOPA3yIOIIUM ISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOIBKY
¢du3nYecKue 3aKOHBI JIEKAaT B OCHOBE IPOLECCOB U SIBJICHUM, H3Yy4aeMbIX XHUMHEH, OUOJIOTHEH,
acTpoHoMued U ¢usnyeckoil reorpadueld, BHOCUT BKJIaJ] B €CTECTBEHHO-HAyUYHYI0 KapTHHY MHpa,
IpefoCcTaBIsieT Hanbosee siCHbIe 0Opa3Ibl MPUMEHEHHUS! HAyYHOTO METOJla MO3HAHUA, TO €CTh CIocoda
MOJTyYeHUs JOCTOBEPHBIX 3HAHUI O MUE.

OpxHa w3 THaBHBIX 3a1a4 (u3mueckoro oOpa3oBaHUS B CTPYKType OOIIEro oOpa3oBaHHs COCTOUT B
(bopMUPOBAHUU €CTECTBEHHO-HAYYHON TPAMOTHOCTH U MHTEpeca K HayKe Y O0y4Jaroluxcs.

N3yuyenne ¢u3nku Ha 0a30BOM YpPOBHE MPEIIOJAraeT OBJAJACHHUE CIEAYIOIIMMU KOMIIETEHTHOCTSIMH,
XapaKTePU3YIOIIMMH €CTECTBEHHO-HAYYHYIO TPAMOTHOCTD:

L4 HAay4YHO OOBICHSTH SBJICHUA,
L4 OLICHUBATh U IIOHUMATh 0COOEHHOCTH HAaYy4YHOI'O UCCJICAOBAHUAA,
° HHTCPIPECTUPOBATL JAHHBIC U WCITI0Jb30BATh HAYYHBIC JOKA3aTCIILCTBA JJI IMOJIYYCHH A BBIBOAOB.

Ilenu u3ydeHus ¢U3MKM Ha YpOBHE OCHOBHOrO oOmiero oOpa3oBaHHs omnpezaeneHsl B Konnenuuu
npenojaBaHus ydeOHoro mnpeamera «®Pusnka» B 00pa3zoBaTelbHBIX oOpraHuzanusax Poccuiickoit
@Denepalyy, peaqu3yolMX OCHOBHbIE 00I1€00pa3oBaTeIbHbIE MPOTPaMMbl, YTBEPKAEHHON pelIeHHEeM
Konnerun Munuctepcra npocsenienus Poccuiickoit @eneparun (nporokon ot 3 gexadpst 2019 r. Ne
[1IK-48H).

Henu nzyvyenus pU3NKH:

o puoOpeTeHNe UHTEpeca U CTPEMIICHHS 00yJarolUXCsl K HAYYHOMY U3Y4YE€HUIO TIPUPO/Ibl, pa3BUTHE
UX UHTEJUIEKTYaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEHH;

. pa3BUTHE TNPEACTABIECHUI O HAYYHOM METOJE MO3HaHWs U (HOPMHUPOBAHHME HCCIEAO0BATEIHCKOTO
OTHOUICHHUSI K OKPYXKAIOLIUM SIBICHUSM;

o (dbopMHpOBaHHE HAYYHOTO MHPOBO33PEHUS KaK pe3yibTaTa M3y4eHHs OCHOB CTPOCHHUS MaTepuH U
(byHAaMEHTaIBHBIX 3aKOHOB (PM3UKH;

o (dbopMUpOBaHUE MPEACTAaBICHUM O poiau (GU3MKU U1l Pa3BUTHS JAPYTHUX E€CTECTBEHHBIX HayK,
TEXHUKHU U TEXHOJOTH;

. pa3BUTHE TPEJICTaBICHU O BO3MOXHBIX cepax Oyaymied mpodeccHOHATBHONU JesTeIbHOCTH,

CBSI3aHHOM C (PM3UKOH, MOATOTOBKA K JajbHEHIIIeMy 00YISHHIO B 9TOM HAIPABICHUH.

JocTmwkenne HTHX IeJied MporpaMMmbl MO (HU3MKE Ha YPOBHE OCHOBHOTO 001mero oOpa3oBaHHs
obecreunBaeTcs pelieHueM CIeAyoIuX 3a1ay:

. npuoOpeTeHne 3HAaHUKW O JUCKPETHOM CTPOCHHHM BEIIECTBA, O MEXAHHMYECKUX, TETUIOBHIX,
AJIEKTPUUECKUX, MATHUTHBIX M KBAHTOBBIX SIBJICHUSX;



. npuoOpeTeHne YMEHHMH ONUCHIBAaTh M OOBACHATH (PU3UYECKUE SBJICHUS C HCIOJIb30BaHUEM
[IOJIYYCHHBIX 3HAHUI;

o OCBOCHHME METOJIOB PEIICHHsI MPOCTEHIIMX PACYETHBIX 3a/a4 C HMCIOIB30BaHUEM (HU3UICCKHUX
MOJIeJIeH, TBOPUYECKUX U MTPAKTUKO-OPHUEHTUPOBAHHBIX 33]1aY;

o pa3BUTHE YMEHUH HAOJIIOIaTh IPUPOIHBIC SIBJICHHS M BBITIOJIHSTD OIBITHI, JIJAOOPATOPHBIEC PAOOTHI U
IKCIIEPUMEHTAJIBHBIC UCCIICOBAHUS C UCTIOIB30BAHUEM U3MEPHTEIBHBIX TIPUOOPOB;

. ocBoeHHE MpUEMOB paboThl ¢ HHPOpMaIHel (HU3MIECKOTO COACPKAHMSI, BKIIIOUAsT HHPOPMAIUIO O
COBPEMEHHBIX JOCTHKCHUAX (U3UKH, aHAIHU3 U KPUTUIECKOE OIICHUBAaHNUE WH(OPMAIINH;

o 3HaKOMCTBO cO cdepamMu Mpo(HEeCcCHOHAIBHOW JESTEIbHOCTH, CBSI3aHHBIMH C  (U3UKOW, U

COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMH HA JJOCTHKEHUSIX (PU3MUECKON HAYKU.

Ha uzydenune ¢usuku (6a30BbIil ypOBeHb) HA YPOBHE OCHOBHOI'O 00IIIEro o0pazoBaHus OTBOAUTCS 238
yacoB: B 7 kiacce — 68 yacoB (2 yaca B Hefieni0), B 8 kitacce — 68 yacoB (2 4aca B Heneno), B 9 kimacce —
102 gaca (3 yaca B HEJIETIO).

[Ipenmaraemerii B mporpamme 1o (U3MKE TIepeueHb JTa0opaTOpHbIX paboOT W ONBITOB HOCUT
PEKOMEH/IaTEeNIbHBIA XapaKTep, yYUTeIb JENIaeT BbIOOp MpOBEACHMs J1a00OpaTOpHBIX pabOT U ONBITOB C
y4€TOM MHIUBHUAYAJIbHBIX OCOOEHHOCTEH OOyJaromuxcs, CIUCKAa OSKCIIEPUMEHTAIbHBIX —3aJaHuH,
IpeJlaraéMblX B paMKaxX OCHOBHOT'O FOCYIapCTBEHHOIO IK3aMeHa 10 (hU3HKe.



2. COIEPKXAHUE OBYYEHUSA
7 KUIIACC

Pa3nes 1. ®u3nka u eé posib B NIO3HAHUM OKPY/KAOLIEro MUpa.

®usnka — Hayka o mpupone. SBneHus npuponsl. OU3NYECKUE SIBICHUSA: MEXaHWYECKHE, TEIUIOBBIC,
AJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIC, 3BYKOBBIE.

®dusnueckue BenuuuHbL. 3mepenune ¢usnueckux BennuuH. Pusmdeckue mnpudopsl. IlorpemHocts
u3MepeHuii. MexxayHapoaHas CUCTEMa €IMHMUII.

Kak ¢u3uka u 1pyrue ecrecTBEHHbIE HAyKH U3Yy4aroT MpUpoy. EcrecTBeHHO-HayuHBIN METO/ TO3HAHUS:
HaOJroIeHe, TMOCTAaHOBKA HAYYHOTO BONPOCA, BBIABIDKEHHE THUIIOTE3, SKCIEPHUMEHT 10 IPOBEpKe
TUII0TE3, 00BsICHEHNE HAa0II01aeMoro siBiieHus. Onucanue GU3NYeCKUX sBICHUN ¢ IOMOLIbIO MOJIEIEH.

Hemoncmpayuu.
1.  MexaHu4ecKue, TEIUIOBbIE, SJICKTPHUECKHE, MATHUTHBIE, CBETOBBIC SIBIICHHS.
2.  ®usnyeckue NpuOOPHI U MPOLEAypa MPSMBIX U3MEPEHUN aHAJIOTOBBIM U IIU(PPOBBIM IPHOOPOM.

Jlabopamopnwvie padbomot u onvimeul.

OmnpeneneHue 1EHbI JEICHUS KAl H3MEPHUTEIBLHOTO MPHOOopa.

W3mepeHune pacCTOSHUM.

N3mepenune 00bEMa KUAKOCTU U TBEPIOTO TENA.

Omnpenenenue pa3MepoB MaJbIX TE.

W3mepenue teMiieparypsl Ipy MOMOLIH KUKOCTHOIO TEPMOMETPA U IaTYMKA TEMIIEPATYPBHI.
[IpoBeneHne wucciaenoBaHUs MO MPOBEPKE THUIOTE3bl: JANBHOCTH IMOJIETA IIAPHKA, MYIIEHHOTO
TOPU30HTAIILHO, TeM O0JIbllIEe, UeM OO0JIbIlIe BHICOTA ITYCKA.

Pasznea 2. [lepBoHayaibHbIE CBEJI€HUA 0 CTPOEHHUHU BeleCTBA.

CtpoeHue BemiecTBa: aTOMbl U MOJIEKYJIBI, UX pa3Mepbl. ONBIThI, JOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE
BEIIECTBA.

JBwxkenue yactuil BemecTBa. CBsi3b CKOPOCTH JBIKEHUS YaCTHI[ C TeMmIlepaTypoil. bpoyHoBckoe
nBuxkenue, 1uddysus. BzanMmoaelicTBre 4acTUIl BEIIECTBA: IPUTSHKEHNE U OTTAIKMBAHHE.

ArperaTHble COCTOSIHHS BEIIECTBA: CTPOCHHE Ta30B, KMIKOCTEH M TBEPABIX (KPUCTAIIIMUYECKHUX) TEIl.
B3aumocBsi3p  Mexay CBOMCTBAMHM  BELIECTB B Pa3HBIX  arperaTHbIX COCTOSHUSIX U HUX
aTOMHO-MOJIEKYJISIpHBIM CTpoeHHeM. OcoOEHHOCTH arperaTHbIX COCTOSIHUM BOJIBI.

Hemoncmpayuu.

1.  HaGmroneHnue OpOyHOBCKOTO JBUKEHHUSI.

2.  Habmonenue nuddysuu.

o E

3. Ha6J'IIO]1€HI/I€ ﬂBJ'IeHHfI, 06”I)$ICH$IIOHII/IXC$[ MPUTAKCHHUEM UJIW OTTAJIKUBAHHUEM YaCTUI] BEUICCTBA.
Jlabopamopuvie padomol u onvimel.

1.  Ouenka guameTpa aToMa METOJOM PSIOB (C UCIOIB30BaHUEM GoTorpaduii).

2. OnpIThI 10 HAOJIIOJEHUIO TETJIOBOTO PACIIMPEHUS Ta30B.

3. OnbITHI 10 OOHAPYKEHUIO ACHCTBUS CHUJT MOJIEKYJISIPHOTO TPUTSKESHHUSL.

Pa3znen 3. /IBuskeHue U B3aUMOeiCTBHE TeJl.

Mexanunueckoe jaBuxkeHHe. PaBHOMepHOe W HepaBHOMepHOE ABMKeHHEe. CkopocTh. CpemHsisi CKOPOCTh
IIPY HEPABHOMEPHOM JBHUKEHUU. PacUéT 1yTy v BpeMEHU JBUKECHUS.

SBnenune nHepuu. 3aKOH MHEpUUH. B3anuMoielicTBUE Tell KaK MPUYMHA U3MEHEHUS] CKOPOCTU JIBUKEHUS
ten. Macca kak mepa uHepTHocTd Tena. IlmotHocTe BemiecTBa. CBsI3b IUIOTHOCTH € KOJIMYECTBOM
MOJIEKYJI B €IMHHUIIE 00bEMA BEIIECTBA.

Cuila kaK XapakTepucTuka B3auMojeicTBus Ten. Cuna ynpyroctd u 3akoH ['yka. M3Mepenue cuibl
MOMONIBIO TUHAMOMETpA. fBJIEHUE TATOTEHUS U cuja TshkecTu. Cuia TSKECTH Ha IpYyrux IiaHeTax. Bec
tena. HeBecomocth. CroxeHue cuil, HapaBJIEHHBIX 10 OJHOM mpsiMoil. PaBHoxelicTByromas cui. Cuia
TpeHus. TpeHue CKOJIbKEHUS U TPEHUE MOKOos. TpeHue B MpUpoe U TEXHUKE.

Hemoncmpavyuu.

1. HaOmronenne MEXaHUYECKOT0 IBHKEHNS TEA.



N3mepeHune ckopocTu IpSIMOIMHENHOTO ABHXKEHUS.
Habntoienue siBieHUs] UHEPIIUH.

Habmionenne n3MeHeHus: CKOPOCTH MPH B3aUMOJICHCTBUH Tell.
CpaBHEHME MacC MO B3aUMOJICUCTBUIO TEN.

CrnosxeHue cuil, HalpaBJIEHHBIX 110 OJJHOW MPSIMOH.
JIa6opamopnb1e padomwt u onvimol.

SRS RN

1. OmnpeneneHne CKOPOCTH PABHOMEPHOTO JIBIKEHUS (IIapUKa B KUIKOCTH, MOJIEIU dJIEKTPUIECKOTO
aBTOMOOWJIS U TaK Jajiee).
2. Onpenenenue cpeHel CKOPOCTH CKOJIBKECHUS OpyCcKa WIIM MIApUKa M0 HAKIIOHHOW TUIOCKOCTH.

3. Omnpenenenue MIOTHOCTH TBEPAOTO TENA.
4.  OmnbITHl, AEMOHCTPUPYIOLINE 3aBUCUMOCTD pacTshKeHus (edopMaiin) Npy>KUHbI OT TPUI0KEHHON
CHUJIBI.
5. OnbITbl, JEMOHCTPUPYIOIINE 3aBUCHUMOCTb CUJIbI TPEHUS CKOJIBXKEHHUS OT Beca Tella M XapakTepa
COIIPUKACAIOIIUXCS TOBEPXHOCTEH.
Pa3nen 4. laBiieHue TBEPABIX TeJ, :KUAKOCTEH H ra3oB.
Hasnenue. CriocoObl yMEHBIIEHUS U YBEIMYEHMs JaBieHus. JlaBieHue rasza. 3aBUCUMOCTb JaBJICHUS
raza ot o0bpéma, Temrneparypsl. [lepenaua gaBneHust TBEPABIMH TEIAMH, )KUIKOCTSAMHU U Ta3aMu. 3aKOH
[Tackans. IlHeBMaTHMyecKkWe  MalIMHBI.  3aBUCHUMOCTb  JAaBJIEHUS  JKUIKOCTH  OT  IJIyOMHBI.
lMunpocratuueckuii napanokce. Coobmmaromuecs cocynpl. ['uapaBinueckie MeXaHU3MBI.
Atmocdepa 3emnn u atMocdepHoe naBiaeHue. [IpuuuHbl CylecTBOBaHUS BO3IYLIIHONH 000JI0UKH 3eMIIH.
OmnsbiT Toppuuennu. M3mepenne armMochepHOTO AaBICHHA. 3aBUCHMOCTb aTMOC(HEPHOTO JaBICHHS OT
BBICOTHI HaJ] YpoBHEM Mops. [Ipubopsl 11 n3MepeHus: arMoc(hepHoro JaBaeHHUs.
JlelicTBHE KUIKOCTU U Ta3a Ha MOTPYXKEHHOE B HUX TeNo. BriTamkuBaromas (apxumenoBa) cuia. 3akoH
Apxumena. [InaBanue ten. Bosgyxomnnasanue.
Hemoncmpayuu.
3aBMCHMOCTb JIaBJICHUSA I'a3a OT TEMIIEPATYPBHI.
Ilepenada naBneHus KUIKOCTBIO U ra30oM.
Coob1maronyecs: cocy/sl.
I'mppaBinyeckuii npecc.
[TposiBnenue neiicTBus aTMOCHEPHOro AABICHHUSL.
3aBUCHMOCTh BBITAIKUBAIOUIEH CHJIBI OT 00BEMaA MOTPYKEHHOM dYacTH Tela U IUIOTHOCTH
AKHUJKOCTH.
7.  PaBeHCTBO BBITAJIKMBAIOLIEH CUIIbI BECY BBITECHEHHOM KUAKOCTH.
8.  VYcnoBue mIaBaHus TeN: IJIaBaHWE WIM MOTPYXKEHHUE Tell B 3aBUCHUMOCTH OT COOTHOIIEHUS
IUIOTHOCTEH TeJIa U SKUJIKOCTHU.
Jlabopamopuvie padomol u onvimel.
1.  HccnenoBaHue 3aBHCUMOCTH Beca Tela B BOJE OT 00bEMa MOTPYKEHHOM B AKUAKOCTh YaCTH TeJa.
2. OrmpeneneHue BHITAIKABAIOLIEH CHIIBL, AEHCTBYIOLIEH Ha TEIO, MOrpyKEHHOE B AKHUJIKOCTb.
3. IIpoBepka HE3aBHCHMOCTH BBITAIKHBAIONICH CHIIBI, ICHCTBYIOIIEH HA TEJNO B JKUIKOCTH, OT MacChl
Tena.
4. OnbIThl, AEMOHCTPUPYIOIIKME 3aBUCHUMOCTh BBITAJKHUBAIOIIEH CHIIbI, JCHCTBYIOIIEW Ha TENO B
KHUJIKOCTH, OT 00bEMA MOrpyKEHHOM B KHUAKOCTh YaCTH TeJa U OT INIOTHOCTH >KUKOCTH.
5. KoHctpympoBanue apeomeTpa WM ~ KOHCTPYMPOBAaHHE JIOJKM U  OIpejaeneHHe  eé
IPY30I0AbEMHOCTH.
Pa3pnen S. PaGora 1 MOIHOCTB. JHEpPrusi.
Mexanuueckast pabota. MOIIHOCTb.
[TpocThie MEXaHU3MBI: pblyar, 00K, HaKJIOHHAs MiIockocTh. [IpaBuno paBHoBecus poruara. [Ipumenenue
npaBUiia paBHOBECUsl pblyara K OJoKy. «3ojoroe mpaBmiio» Mexanukd. KIIJ[ mpocThIX MexaHH3MOB.
[TpocThie MexaHU3MBI B OBITY U TEXHHUKE.
Mexannueckass sHeprus. KuHeTmdeckass M mnoTeHUManbHas »Heprus. [IpeBpamienue ogHOro Buza
MEXaHUYECKON YHEPTUU B APYrol. 3aKOH COXPAHEHHUsI SJHEPIHH B MEXAHUKE.

6

ogakrwbdpE



Hemoncmpayuu.

1.  Ilpumepsl IpOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimol.

1.  Onpenenenve paboOThl CUJIBI TPEHHUS MPU PABHOMEPHOM JABI)KEHHUU Tella MO TOPU30HTAJIbHOM
MIOBEPXHOCTH.

2.  HccnenoBanue yclOBU paBHOBECHS pblyara.

3.  Uswmepenue KII/l HakJIOHHOM TIOCKOCTH.

4.  H3yueHue 3aKOHA COXpaHEHUSI MEXAHUYECKOU SHEPTUU.

8 KUIACC

Pa3nes 6. TensioBble siBJICHUS.

OCHOBHBIE TIOJIOKEHUSI MOJEKYJISIPHO--KUHETHYECKOW TEOpUM CTPOEHMS BewlecTBa. Macca U pa3mepsl
aTOMOB U MoJieKyld. OIBITBI, NOJATBEP)KJAIOLUINE OCHOBHBIE IOJIOXKEHUS MOJIEKYJISIPHO-KUHETUYECKON
TEOPHH.

Mogenu TBEPAOrO, KUIAKOTO W Ta3000pa3HOTrO COCTOSHMM BemiectBa. Kpucramimueckue u amopgHbIe
Tena. OObsICHEHHE CBOMCTB Ta30B, JKUAKOCTEH U TBEPABIX TEJ HAa OCHOBE MOJOKEHUN MOJIEKYISIpPHO-
-KHHeTu4ecKoi Teopun. CMaunBaHue U KalWUISPHbIE SIBICHUA. TemI0BOE paclliupeHHe U CKaTHe.
Temneparypa. CBsi3b TeMIiepaTypbl CO CKOPOCTBIO TEIJIOBOTO ABUKEHUS 4acTHll. BHyTpeHHss 3Heprusi.
CriocoObl  W3MEHEHHUs1 BHYTPEHHEH OSHEprum: TeIulonepenada W CoBepiieHHe paboTel. Bunsl
TEIJIONEepeIauu: TEIIONPOBOIHOCTh, KOHBEKIUS, U3ITyUYCHHE.

KomnyectBo TemnoTel. YienbHas TEIIOEMKOCTh BellecTBa. T1ermiooOMEH M TEIUIOBOE PaBHOBECHE.
VYpaBHenue TerioBoro Oananca. IlnaBneHue u OTBEpIEBaHUE KPHUCTAUIMYECKUX BEIIECTB. YENIbHAA
Teriota raBieHus. [lapooOpasoBanue u koHjaeHcanus. Mcmapenue. Kumenme. YnenpHas Teruiora
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbI KUTIEHUS OT aTMOC(HEPHOTO JaBICHHUS.

BrnaxnocTs Bo3ayxa.

OHeprus TOIUIMBA. Y IeJbHas TEIJI0Ta CTOPAHUS.

[Ipunnuns! padotsl TemnoBbix asurareneit KIIJ[ rennosoro asurarens. TemioBble ABUTAaTENN U 3alUTa
OKPY’KaroIle Cpebl.

3aKOH COXpaHEHMsI U IPEBPALLEHHS SHEPTUU B TEIUIOBBIX IMIpoLeccax.

Hemoncmpauyuu.

Hab6monenne 6poyHOBCKOTO JBUKEHUS.

Habmronenue nuddysuu.

Habmonenune siBneHuit cMauMBaHus U KalWUISIPHBIX SBJICHU.

HaOGnroeHue TeminoBoro pacuMpeHus Tell.

M3MeHeHune AaBlieHus ra3a pyu U3MEHEHUN 00bEMa U HarpeBaHUM WIIN OXJIAXKICHUH.

[IpaBuna n3mMepeHus TeMiepaTypsl.

Bunae! Tenionepenaun.

OxJnaxJieHne Ipu COBEPLUIEHUN PabOTHI.

Harpesanue npu coBepiieHUN padOThl BHEIIHUMU CUJIAMHU.

0. CpaBHeHME TEIIOEMKOCTEN Pa3TUUHBIX BEILIECTB.

1. HabGmroneHne KUTeHus.

12. HabnroneHue NOCTOSHCTBA TEMIIEPATyphl IIPH MIIABICHUH.

13. Mopenu TEIUIOBBIX IBUTATEIEH.

Jlabopamopuvie pabomul u onvimol.

OnbITHI 1O OOHAPYKEHUIO IEUCTBUS CHUIJI MOJIEKYJISIPHOTO TPUTSKEHHUSI.

OnBITHI 110 BBIPALIMBAHUIO KPUCTAJUIOB MOBAPEHHOM COJIM MJIM caxapa.

OnbITHI 1O HAOJIIOIEHUIO TETJIOBOTO PACIIMPEHUS] Ta30B, )KUJIKOCTEH U TBEPABIX TEN.

Onpeznenenue AaBIeHUS BO3yXa B OAJUIOHE IINPHIIA.

OnbIThI, JEMOHCTPUPYIOIINE 3aBUCHMOCTh JaBJICHUS BO3JyXa OT €ro o0bEMa M HarpeBaHHs WU
OXJIKICHUS.

RBPBOoo~NO~wWNE
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6. IIpoBepka rumore3bl JUHEHHOW 3aBUCHUMOCTH UIMHBI CTOJOMKA >KHUIKOCTH B TEPMOMETPHUECKOM
TpyOKe OT TeMIiepaTyphbl.

7.  HabmoneHnne W3MeHEHUs BHYTPEHHEH SHEPIMM Tela B pe3ysibTaTe TeIUIonepeaayd U pabdoThI
BHEIIIHUX CHIL

8.  HccnenoBanue siBIeHUS TEJI000MeHa MTPH CMEIIMBAHUH XOJIOAHOM U TOpSYEH BOJBI.

9.  OrmpeneneHue KOJIMYECTBA TEIUIOTHI, IIOJYYEHHOIO BOJOHW IpU TEMI000OMEHEe ¢ HarpeTbiM
METAIIMYECKUM LIUIUHIPOM.

10. Ompenenenue ynenbHOM TEIIOEMKOCTH BELIECTBA.

11. HccnenoBanue mpoliiecca UCTIApEHUS.

12.  OmnpeneneHne OTHOCUTENBHOM BIaXKHOCTH BO3/lyXa.

13. Ompenenenue ynenbHOM TEIUIOTHI IUIABICHUS JIBAA.

Paszgea 7. diiekTpuyeckne 1 MAarHUTHbIE SIBJICHUS.

Onexrpuzauus Ten. [IBa popa aieKTpuyecKuX 3apsioB. Bs3aumopeilcTBue 3apsyKEHHBIX Tel. 3aKOH
Kynona (3aBUCHMMOCTb CHJIBI B3aUMOJCHCTBUS 3apsDKEHHBIX TEJI OT BEJIMYMHBI 3apsiioB M PACCTOSHMS
MEX]y TEJIaMH).

Onextpudeckoe nojue. Hanpspk€HHOCTH anekTpuyueckoro nosst. IIpuHnmn cynepno3unun 31eKTpUIecKux
noJiek (Ha KaueCTBEHHOM YPOBHE).

Hocurtenun »snexTpuyeckux 3apsioB. JeMEHTapHbIA 3iexkTpuueckuil 3apsa. CrtpoeHue artoma.
[IpoBOAHUKY U TUANEKTPUKH. 3aKOH COXPAHEHMSI 3JIEKTPUUECKOTO 3apsijia.

DJEeKTpUYECKU TOK. YCIIOBHUS CYLIECTBOBAHUS 3JIEKTPUUECKOro TOKA. MICTOUHMKH MOCTOSSHHOIO TOKA.
JlefcTBUS 3IIEKTPUUECKOr0 TOKa (TEIIOBOE, XUMUYECKOE, MATHUTHOE). DIEKTPUUECKUN TOK B )KUJIKOCTSIX
U rasax.

Onekrpuueckas uenb. Cwia Toka. OnekTpuueckoe HampspkeHue. CONpoTHBIEHHE IPOBOJHUKA.
VYaensHOe compoTuBieHHE BemiecTBa. 3akoH Owma ans  ywyactka wnenu. IlocnenoBarenbHoe U
apauleJIbHOE COEIMHEHUE POBOIHUKOB.

PaboTa 1 MOLTHOCTB 371EKTpUUECKOro Toka. 3akoH Jxoyns—JIeHuna. DnekTpudeckue Lenu 1 noTpeduTenu
AJIEKTpUYeCcKOi 3Hepruu B ObITy. KopoTkoe 3amMblkaHuE.

[TocTosiHHBIE MarHUTHL. B3auMonelcTBHEe MOCTOSHHBIX MarHUTOB. MarHuTHoe mnosie. MarHuTHoe IoJie
3eMiu U €ro 3HaueHue AJis Ku3HU Ha 3emuie. OnbIT Opcrena. MarHuTHOE 1oJie 3JIEKTPUUECKOTo TOKa.
[IpuMeHeHHE 3JIEKTPOMArHUTOB B TEXHUKE. JleficTBMe MarHUTHOTO MOJIi HAa HPOBOJHUK C TOKOM.
DNEeKTpOoABUTaTENb IOCTOSIHHOTO TOKa. Vcronb30BaHKe 3IEKTPOABUTaTENEeH B TEXHUUECKUX YCTPOHCTBAX
Y Ha TPaHCIIOPTE.

Onbitel @apanes. SIBieHHe 3JIEKTpOMAarHUTHOM uHAyKIuU. I[lpaBuno JleHma. DnexkTporeHepatop.
CriocoObl MosTyyeHHs] 3JMEKTPUUECKOW HSHEpPruu. DJIEKTPOCTAHLUUM Ha BO300HOBISIEMBIX HCTOYHHKAX
SHEpPTUHU.

Hemoncmpayuu.

DneKkTpu3anus Ted.

JIBa poza aNEeKTpUYECKUX 3apsA10B U B3aUMOJIEHCTBUE 3aPSKEHHBIX TEll.

YCTpoUCTBO U IEHCTBHE IIEKTPOCKOIIA.

OneKTpocTaTU4ecKast UHIYKIIHS.

3aKOH COXpaHEHMsI AJIEKTPUUECKUX 3apsiI0B.

[TpOoBOAHMKH U TUDIIEKTPUKH.

MoenrpoBaHie CUIIOBBIX JIMHUHN 3JIEKTPHUUECKOTO MOJIS.

M cTOYHUKY IOCTOSTHHOTO TOKA.

JIeficTBHS 2EKTPUYECKOTO TOKA.

0. DnexTpuyecKkHii TOK B XKHJIKOCTH.

1. Ta3oBbIii pa3ps.

12.  W3mepeHue CUIIbI TOKA aMIIEPMETPOM.

13. H3mepeHne >MeKTPUIECKOTO HAMPSKEHUS BOJTBTMETPOM.

14. PeocrtaTr 1 Mara3uH CONPOTHBIICHUH.

15. BszaumopeicTBHE MOCTOSHHBIX MarHUTOB.
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16. MonenupoBaHue HEBO3MOXHOCTH pa3/ieiIeHUs TIOJTIOCOB MarHUTa.

17. MopnenupoBaHue MarHUTHBIX MOJICH TOCTOSIHHBIX MArHUTOB.

18. OmsIT Opcrena.

19. MarnuTtHOe noJie TOKa. IJIECKTPOMArHHmT.

20. JleiicTBHE MarHUTHOTO TOJISl HA MTPOBOJIHUK C TOKOM.

21. DnekTpoABHraTesb IOCTOSHHOIO TOKA.

22. MHccnenoBaHue sIBICHUS 3JIEKTPOMAarHUTHOW MHTYKIIHH.

23.  OmbiTel @apanes.

24. 3aBUCHMOCTbH HANPABJICHUS MHIYKIIMOHHOTO TOKA OT YCJIOBUI €r0 BOSHUKHOBEHHUS.

25. DIeKTpOoreHeparop MOCTOSHHOIO TOKA.

Jlabopamopuwie pabomsl u onvimol.

OnbITh! 10 HAOIIOAECHUIO SJIEKTPU3ALUH TE HHAYKIUEH U IPU COTPUKOCHOBEHUH.

HccnenoBanue ASWCTBUS SJICKTPUIECKOTO MOJIS HA TPOBOJAHUKU U TUDIICKTPUKH.

CO6opka u mpoBepka paboThl NEKTPUUECKON LIENH MOCTOSIHHOTO TOKa.

H3mepenue U peryImpoBaHue CUIIBI TOKA.

W3mepenue U peryampoBaHue HaPsKEHUsL.

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA, HIIYLIETO YePe3 PE3UCTOP, OT COMPOTUBIICHHUS PE3UCTOPA U
HaIpsDKEHUs Ha pe3ucTope.

7. OmpITHI, TEMOHCTPUPYIOIINE 3aBUCUMOCTH DJIEKTPUYECKOTO COMPOTHBIICHHUS TMPOBOIHHUKA OT €TO
JUIMHBI, TUIOLIA/I TIONEPEYHOr0 CeYEeHUs 1 MaTepuaia.

8. IlpoBepka mpaBWiIa CIOXKEHUS HANPSHKEHUH TPH  IOCIEIOBAaTEILHOM COEAMHEHUH JBYX
PE3UCTOPOB.

9.  IlpoBepka mpaBuiia Ijsi CUJIBI TOKA TP MAPAJUIETLHOM COSTMHEHUH PE3HCTOPOB.

10. Ompenenenue pabOThI TEKTPUUECKOrO TOKA, UAYIIETO Yepe3 Pe3UCTOP.

11. Onpenenenne MOLHOCTH IEKTPUUYECKOTO TOKA, BBIIEISIEMON Ha PE3UCTOPE.

12. HccnenoBaHue 3aBUCHMOCTHU CHJIbI TOKA, UAYILLIETO Yepe3 JIaMIIOUKY, OT HalpsHKEHUs Ha HEl.

13. Omnpenenenne KII/] narpesatens.

14. HccrnenoBaHue MarHUTHOT'O B3aUMOJICHCTBUS IOCTOSHHBIX MAarHUTOB.

15. H3ydeHue MarHMUTHOTO MOJIS TIOCTOSTHHBIX MArHUTOB MIPU UX O0BETMHEHNUHN U Pa3ACIICHUH.

16. MUccnenoBanue neicTBUS 3IEKTPUUYECKOIO TOKA HA MATHUTHYIO CTPEIIKY.

17.  OnsITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHIIBI B3aUMOJICHCTBHS KaTYIIKH C TOKOM U MarHuTa oT
CHJIBI TOKA U HaNpaBJIEHHUs TOKa B KaTyIIKe.

18. U3ydenue neiicTBHS MarHUTHOTO TIOJISI HA TIPOBOAHUK C TOKOM.

19. KoncTpynpoBanue u u3yuyeHue padoThl AJIEKTPOABUTaTENs .

20. WMsmepenne KIIJI amekTpoaBUraTeIbHONW yCTAHOBKH.

21. OmnpITbl MO HUCCIEIOBAaHUIO SIBJIEHUS SJIEKTPOMArHUTHON HMHIYKLIMHU: HCCIEI0BaHHE H3MEHEHHM
3HAYCHUS U HAMIPABICHHUS WHIYKIIHOHHOTO TOKA.

9 KUIACC
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Pa3nen 8. Mexannveckue siBJICHUS.

Mexanunueckoe nBukeHue. MartepuanbHas Touka. Cuctema otcuéra. OTHOCUTENBHOCTh MEXaHUYECKOIO
JIBWKEHUsA. PaBHOMEpPHOE NPAMOJIMHENWHOE ABWXKEHHE. HepaBHOMEpHOE NPSAMOJIMHEWHOE JBUKEHHUE.
CpenHsis 1 MTHOBEHHAs1 CKOPOCTb TeJla ITPU HEPABHOMEPHOM JBUKEHUU.

Yckopenue. PaBHOyckopeHHOE NpsiMosInHeHOe BmxeHne. CBoboaHoe nagenue. OnbIThl [anues.
PaBHomepHOe nBWkeHHE TO OKpyKHOCTH. Ilepmom m wactora oOparneHusi. JluneliHas w yrioBas
ckopocTu. LleHTpoCcTpeMUTENIBHOE YCKOPEHHUE.

Ilepserit 3akoH HeroToHa. Bropoit 3akoH Herotona. Tperuit 3akoH Herorona. IlpuHnun cynepnosunnn
CUIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: CHiia TPEHHMS CKOJIbKEHHS, CUJIa TPEHUS MOKOS, APYyrue
BU/JIbI TPEHUS.



Cuna TSDKECTH M 3aKOH BCEMUPHOT'O TATOTEHHs. Y CKOpPEHHE CBOOOMHOTO MajeHus. [IBMKeHHe IUIaHeT
Bokpyr ComHiia. [lepBas kocMuueckas ckopocTb. HeBecoMoCTh U meperpys3ku.

PaBHOBecne wmarepualibHOM TOYKH. AOCOMIOTHO TBEpPHOE Teno. PaBHOBecwe TBEPIOTO Tenma ¢
3aKpEIIEHHOM OChIO BpalleHusl. MoMeHT cuiibl. LIeHTp TshkecTH.

Nmnynee Tena. M3meHnenue umnynbca. MMmynbc cuiibl. 3aKOH COXpaHEHMsI MMIylbca. PeakTuBHOE
JIBUKECHHUE.

Mexanuueckass pabora W MoOIIHOCTh. PaboTa cui TspkecTH, ynpyroctd, TpeHus. CBsA3b SHEpPrum u
pabotsl. [loTeHnmanpHas sHeprus Teaa, NOJHATOr0 HaJ MOBEPXHOCTHIO 3eMid. [loTeHInanbpHas sHeprus
ckaroil npyxusbl. Kunernueckas sHeprus. Teopema 0 KHHETUYECKOM SHEPruu. 3aKOH COXpaHEHHUS
MEXaHUYECKON YHEPTUU.

Hemoncmpayuu.

1.  HaGmroneHne MeXaHMYECKOTO ABUKEHHSI T€la OTHOCUTEIIBHO Pa3HbIX TE OTCUETA.

2.  CpaBHeHHe TyTeHl W TPACKTOPHH ABMXKEHHS OJHOTO M TOTO XK€ Tellda OTHOCHUTEIHHO PA3HBIX Tel
OTCYETA.

3. H3mepeHue CKOPOCTU M YCKOPEHHS MPSIMOJIIMHEHHOTO IBUKCHHUS.

4.  HccnenoBaHue NpU3HAKOB PAaBHOYCKOPEHHOTO ABUKCHHUS.

5.  HaOmroneHue nBUKEHUS Tella IO OKPYKHOCTH.

6. HaOmioneHue MexXxaHUYECKHX SIBJICHHM, MPOUCXOASAIIUX B cucTteMe orcuéra «Tenexka» mpu eé
PaBHOMEPHOM U YCKOPEHHOM JIBUKEHUHM OTHOCUTEJILHO KaOuHeTa (PU3NKU.

7. 3aBUCHMOCTb YCKOPEHHs Tejla OT MacChl Tejla U ACUCTBYIOLIEH Ha HETO CHIIBI.
8.  HaOmonenue paBeHCTBa CHJI IPH B3aUMOACHCTBUU TEL.
9.  H3meHeHue Beca Teja IPU YCKOPEHHOM JIBH)KEHUM.

10. Ilepenaua mmirysbca MpM B3aMMOACHCTBUH TEIL.

11. IIpeobpa3oBaHusi SHEPTUU NPU B3aUMOCHCTBUU TeIl.

12. CoxpaHeHue UMITyJIbCa IIPH HEYIIPYTOM B3aUMOICHCTBUH.

13. CoxpaHeHue UMITyJbca IIPH a0COIIOTHO YIPYTOM B3aUMOJICHCTBUH.

14. HaOnroneHue peakTUBHOTO JIBHIKEHUS.

15. CoxpaHeHne MEXaHMUYECKOW IHEPTUU MPU CBOOOAHOM IaJCHUU.

16. CoxpaHeHne MEXaHHUYECKOW YHEPTUU MPH IBUKCHUU TeJa MO ACHCTBUEM MPY>KUHBL.
Jlabopamopnwvie pabomot u onvimeul.

1.  KoHcTpyupoBaHHe TpakTa JUisl pa3roHa M JalbHEHIIEr0 paBHOMEPHOIO JBMKEHHS IIapuKa WU
TEJIEKKH.

2.  Ormpenenenue cpenHell CKOPOCTH CKOJBKEHHsSI OpycKa WM JIBHKCHHS IIapHKa 110 HAKIOHHOM
IJIOCKOCTH.

3. OmpeneneHne yCKOpeHUs Tela MPU PABHOYCKOPEHHOM JIBIKEHHH TI0 HAKIIOHHOH IJIOCKOCTH.

4.  HccnenoBaHHe 3aBUCUMOCTH IyTH OT BPEMEHHU IPU PaBHOYCKOPEHHOM JIBUKEHHUHU 0€3 HavyaJbHOMH
CKOPOCTH.

5. IlpoBepka rumoTes3bl: €Clii IpU PABHOYCKOPEHHOM JIBM)KEHUHM O€3 HadajibHOH CKOpPOCTH MYTH
OTHOCSITCS KaK Psii HEYETHBIX YUCEIl, TO COOTBETCTBYIOIIUE MPOMEKYTKH BPEMEHU OJIMHAKOBBI.

6. HccnenoBanue 3aBUCUMOCTH CHIIBI TPEHUS CKOJIBKEHHS OT CUJIBI HOPMAJIBHOTO JTaBJICHUS.

7. Omnpenenenue korppuueHTa TPEHUS CKOJIbKECHHUS.

8.  OmpeneneHue xECTKOCTU MPYKHUHBI.

9.  Ompenenenne pabOTHI CHIBI TPEHHS] TPU PAaBHOMEPHOM JBIDKCHHH Teja 10 TOPHU3OHTAIBHOM
MIOBEPXHOCTH.

10. Omnpenenenne pabOTHI CHIIBI YIIPYTOCTH TIPH MOABEME TPy3a C HCIIOIH30BAaHUEM HEITIOABH)KHOTO U
MOJABHUYKHOTO OJIOKOB.

11. H3yueHue 3aKOHA COXpPAHEHUS SHEPTHH.

Pa3nen 9. Mexannuyeckue K0J1€0aHUA U BOJHDI.

Konebarenbroe nBmwxkenne. OCHOBHBIC XapaKTEPUCTUKH KOJIEOAHWIA: TEPUOJ,, YacTOTa, aMIUIUTY/A.
MaremaTtrueckuii U Ipy>KHUHHBIN MasTHUKH. [IpeBpaiiieHue sHepruu npu KojaedaTeTbHOM ABMKCHUU.
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3aryxawmue kojeOanus. BreiHyxkaeHHble KoneOanus. Pesonanc. Mexanudeckne BonHBL CBolicTBa
MEXaHWYEeCKUX BOJH. IIpononbHble W momepedHble BOJHBL.  [[IMHA BOMHBI M CKOPOCTh €€
pacnpocTtpaHeHusi. MexaHn4eCcKre BOJIHBI B TBEPAOM TEJIE, CEICMUYECKUE BOJIHBI.
3ByK. ['poMKOCTB 3ByKa M BeicOoTa ToHa. OTpaxkeHue 3Byka. HGpa3ByKk U yIbTpa3BYK.
Hemoncmpayuu.
Habmroienue xonebanuii Tei noj 1eHCTBUEM CHIIbI TSYKECTH U CUIIbI YIIPYTOCTH.
Habmonenue xonebanuii rpy3a Ha HUTH U Ha IPY>KUHE.
Habmroienue BeIHYXIEHHBIX KOJIeOaHHI U pe30HaHca.
Pacrnipoctpanenne npoJoabHBIX U IONEPEYHBIX BOJIH (HA MOJIENHN).
Habmtoienue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.
AKYCTHUYECKHI pe30HaHC.
JIa6opamopnb1e padomwt u onvimol.
Omnpeznenenne 4acTOTHI U MEPHOAA KOIeOaHUH MaTeMaTHYeCKOr0 MasiTHUKA.
Omnpenenenne 4acToThl U Meproia KoiaeOaHui Npy>KUHHOTO MasiTHUKA.
HccnenoBanue 3aBUCUMOCTH NEPHOA KOJICOAHUH MTOABEIICHHOTO K HUTH IPy3a OT JUTUHBI HUTH.
HccnenoBanue 3aBUCMMOCTH NIepro/ia KoieOaHui MPYKUHHOTO MasiTHUKA OT Macchl rpys3a.
[TpoBepka HE3aBUCUMOCTH TEpUOIa KoJeOaHil rpy3a, MOIBEIIEHHOTO K HUTH, OT MacChl Ipy3a.
OMnBITHI, IEMOHCTPUPYIOLINE 3aBUCUMOCTD MEpHOJa KOJICOaHUH MPYKUHHOTO MASTHHUKA OT MacChI
rpy3a 1 )KECTKOCTU IIPYKUHBI.
7.  HW3mepeHue yCKOpeHHUs CBOOOAHOTO MaJACHHUS.
Pa3nes 10. DiieKTpoMarHuTHoe 10Jie M 3JIEKTPOMATHUTHbIE BOJIHBI.
DJIEKTPOMarHuTHOE IoJie. DJEKTPOMarHuTHbIe BOJIHBL. (CBOMCTBA 3JEKTpOMarHUTHbIX BOJH. lllkana
AJIEKTPOMAarHUTHBIX BOJIH. Vcrionb30BaHKe 31€KTPOMAarHUTHBIX BOJIH JUIsl COTOBOH CBSI3U.
DneKTpoMarHuTHas npupoja cera. CKopocTh cBeTa. BoIHOBbBIE CBOMCTBA CBETA.
Hemoncmpayuu.
1.  CpoiicTBa 3NE€KTPOMAarHUTHBIX BOJH.
2.  BoxHOBBIE CBOIICTBA CBETA.
Jlabopamopnwvie pabomot u onvimeul.
1.  U3ydeHue CBOICTB AJIEKTPOMArHUTHBIX BOJIH C TIOMOIIBIO MOOUIIBHOTO TeedoHa.
Pa3gen 11. CBeToBLI€e SIBJICHUS.
JlyueBast Mmozenb cBeta. Ucrounuku ceta. [IpsimonuneitHoe pacripoctpanenue cBeta. 3atMenusi CoHia
u Jlynsl. Otpaxkenue cBera. [nockoe 3epkaio. 3akoH OTpaKEHUs CBETA.
[Ipenomnenne cBera. 3akoH ImpeinomiieHus cBera. [losHOe BHYTpEHHEE OTpaK€HUE CBETa.
Hcnonp30BaHnE IOJHOTO BHYTPEHHETO OTPA)KEHUS B ONTHYECKUX CBETOBOJAX.
Jlunza. Xon nyueit B muH3e. OnTuueckas cucteMa (QoroanmapaTa, MUKpPOCKOMNa U Teneckomna. a3 kak
ONTUYECKAs CUCTEMA. BIIM30pyKOCTh U JAIIBHO30PKOCTb.
Paznoxenne Genoro ceera B criekTp. OnbiTel HeloToHa. CrioxkeHHe CreKTpaibHBIX 1IBETOB. Jucnepcus
CBETa.
Hemoncmpayuu.
[TpstmonuHEITHOE pacIpOCTpaHEHHE CBETA.
OtpaxkeHue cBera.
[Tony4yenue n300paXkeHUH B TNIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajax.
IIpenomnenue cera.
OnTuyeckuii CBETOBOI.
Xox nydeil B cobuparoiieil JuH3e.
Xop Jydeil B paccenBarolel JIMH3E.
[Toryuenue n300pakeHU C TOMOILBIO JIUH3.
[Tpuniun peiictBus doroarnmnapara, MUKPOCKONA U TEJIECKOIA.
0. Monens rnasa.
1. Paznoxenue 6enoro cBeTa B CIIEKTP.
12. TlomyueHue 6enOTo CBETA MPH CIOKEHUH CBETA Pa3HBIX IIBETOB.
11
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Jlabopamopuwie pabomul u onvimol.

1.  HccnengoBaHue 3aBUCUMOCTH YIJia OTPaXKEHUS CBETOBOTO JIy4ya OT yIJia MajaeHusl.

2.  H3ydeHue XxapakTepHCTUK N300paKCHUS MPEMETa B INIOCKOM 3epKaje.

3. HccnenoBanue 3aBHCHMOCTH YIJIa IMPEJIOMIIEHHS CBETOBOTO JIyda OT yIja HajJeHUsS HA TpaHUIle
«BO31YX—CTEKIJIO».

4.  TlomydyeHue M300paKEHUI C TTOMOIIBIO COOUpArOIIEH JTUH3HI.

5. Omnpenenenne HOKYCHOTO PACCTOSHUS M ONTUIECKON CHIIBI COOMPAIOIIEH JINH3HI.

6.  OnbITHI O PA3JI0KEHUIO OEJIOr0 CBETa B CIIEKTP.

7. OmbITHI 10 BOCHPUATHIO LIBETA MPEAMETOB NIPU UX HAOIIOIEHUH Yepe3 I[BETOBbIEC (PUIIBTPHI.

Pa3gen 12. KBaHTOBLIC SIBJICHUS.

OmnsiTel Pesepdopaa u mmanerapHas Mozens atoma. Mogens aroma bopa. Mcnyckanue u moriomeHue
cBera aromMoM. KBaHThI. JInHEYaTbIe CIEKTPHI.

PagunoakTuBHOCTE. Anba-, 6eTta- U ramma-u3nydeHus. CTpoeHue aToMHOTO sjpa. HykioHHass Moenb
aToMHOTO siipa. M3otonsl. PagnoaktusHbie npeBpaienus. [lepuos nomypacnaga aTOMHBIX SAEp.
SnepHble peakuu. 3aKOHbI COXPaHEHUs 3apsAJ0BOI0 U MAaCCOBOI'O YUCEIN. DHEPIHUs CBSI3U ATOMHBIX SIJIEP.
Cas13b Macchl U dHepruu. Peakuuu cuntesa u nenenusd saaep. Mcrounuku snepruu CoiHIa U 3BE3I.
Snepnas sHepreTuka. JIeMcTBUA paAMOAKTUBHBIX U3JIy4YCHUN HA )KUBbIE OPTaHU3MBI.

Hemoncmpayuu.

CrieKTpbl U3JIy4€HUs U TOTJIOMICHHUS.

CreKTpbl pa3IMYHbIX T'a30B.

CrnexTp BogOpoa.

Habmronenue TpekoB B kamepe Buibcona.

Pabora cuéTunka HOHU3UPYIOIIMUX U3TYUEHUH.

Perucrpanus u3inydeHus NpupoIHBIX MUHEPAJIOB U MPOJAYKTOB.

ﬂa6opamopuble padomwl u onvimol.

1.  HaGmroneHue CIJIOMIHBIX M TUHEHYATHIX CIIEKTPOB U3TyYCHHUSI.

2.  HccrnenoBaHue TPEKOB: U3MEPEHHUE YHEPTUU YACTHUIIBI IO TOPMO3HOMY TTyTH (110 (hoTorpadusim).

3.  H3mepenue paaroakTUBHOTO (hOHA.

IToBTOpHTEIBLHO-0000 AN MOYIb.

[ToBTOpUTENHHO--0000MIAIONNIT  MOAYAb TIpEIHA3HAYeH s CUCTeMaTh3alMu H  000O0IIeHUs
IPEIMETHOTO COJEpP)KAaHUS U ONBITa JIEATENbHOCTH, MPUOOPETEHHOIO MPU H3YYEHHH BCEro Kypca
¢u3uKu, a Takke I8 TMOATOTOBKM K OCHOBHOMY TIOCYAApCTBEHHOMY OJK3aMeHy MO (QH3MKe st
00y4aromuxcsi, BHIOPaBIINX 3TOT y4E€OHBIN PEIMET.

[Ipy U3yuyeHHH AAHHOTO MOAYJS PEATU3YIOTCS U CHUCTEMATHU3UPYIOTCS BUIBI ACSITEIBHOCTH, HA OCHOBE
KOTOPBIX O0ECIEeYnBaeTCsl JOCTUKEHHE MPEIMETHBIX M METalpeAMETHBIX IUIAHHPYEMBIX pe3yibTaToOB
oOyueHus, (OPMHPYETCS €CTECTBEHHOHAaydHas TIpPaMOTHOCTb: OCBOCHHME HAyYHBIX METO/0B
UCCJIEIOBaHMSI SIBJICHUI MPHUPOJABI U TEXHUKHU, OBJA/JIEHUE YMEHUSMU OOBACHATH (U3NYECKUE SIBICHUS,
MPUMEHSISI IOTYYEeHHbIE 3HAHMSI, PEIIaTh 3a]]a4i, B TOM YHCIIe KAYeCTBEHHbIE U SKCIIEPUMEHTAIbHBIE.
[IpyHOMNIHATIBHO AEATENBHOCTHBIA XAapaKTep JaHHOTO pasfella pealn3yercss 3a C4€T TOro, 4To
oOyuJaroluecs BBIMONHSIOT 331aHNsI, B KOTOPBIX MM MPEAaraeTcs:

Ha OCHOBE IIOJyYEHHBIX 3HAHWN pAaclo3HaBaTb M HAy4YHO OOBICHATH (U3NYECKUE SBICHUS B
OKpYKarolllel MPUPOJIE U IOBCETHEBHOM JKU3HY,

UCIIOJIb30BaTh HAy4yHbIE€ METOJAbl HCCIeNOBaHUS (PU3MUECKUX SIBJICHUI, B TOM 4YHUCIE ISl TPOBEPKU
TUIOTE3 U MOJyYEHUS] TEOPETUUECKUX BBIBOJIOB;

OOBSCHATh HaydyHble OCHOBbI HambOojee BaKHBIX JOCTHKEHHH COBPEMEHHBIX TEXHOJIOTH, Hampumep,
MPaKTUYECKOrO0 HMCIOJIb30BaHUSl PA3JIMYHBIX MCTOYHUKOB DHEPrUM HA OCHOBE 3aKOHA IMPEBpalICHUS U
COXPaHEHHUSI BCEX U3BECTHBIX BUI0B YHEPTHH.

SU A wWN P
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3.INTAHUPYEMBIE PE3YJIbTATHI U3YUYEHUSA YUYEBHOI'O TIPEJIMETA.

W3yuenne (QuU3MKM Ha YpPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUS HANpaBICHO HA OCTH)KEHUE
JIMYHOCTHBIX, METANPEIMETHBIX U MPEIMETHBIX 00pa30BaTENIbHBIX PE3YJIbTATOB.

B pesynbrate m3ydeHus (pU3MKH Ha YpOBHE OCHOBHOIO OOIIEro 0Opa3oBaHMs y OOYyYaroIierocs
OyayT c(hopMUpPOBaHbI CIACAYIOIINE INYHOCTHBIE PE3Y/IbTAThl B YACTH:

1) naTpHOTHYECKOr0 BOCIMTAHHUS:

(] mposiBlIeHHE UHTEpeca K UCTOPUH U COBPEMEHHOMY COCTOSIHUIO POCCUMCKON (DPM3NYECKOM HayKH;
(] IEHHOCTHOE OTHOILIEHHE K JJOCTHXKEHUSIM POCCUICKUX YUEHBIX --(DH3UKOB;

2) rpaskIaHCKOI0 U YXOBHO-HPABCTBEHHOI0 BOCIIMTAHUSA:

[] TOTOBHOCTh K aKTHBHOMY YYacTHIO B OOCYXJIEHUHM OOIIECTBEHHO 3HAYMMBIX M ITUYECKHUX
po0JIeM, CBA3aHHBIX ¢ NPAKTUYECKUM IPUMEHEHUEM JTOCTHKEHUN (DU3UKY;

[J 0CO3HaHME Ba)KHOCTH MOPAJIBHO--3TUYECKUX IPUHIIAIIOB B IEATEIBHOCTH YYEHOTO;

3) 3cTeTHYECKOr0 BOCIIUTAHMS:

(] BoCHpHSTHE 3CTETHYECKHX KadecTB (PHU3MUECKOW HayKd: €€ TapMOHHYHOTO IOCTPOCHHUS,
CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH;

4) IEHHOCTH HAYYHOI'0 IO3HAHMSA:

[] oco3HaHME LIEHHOCTH (hU3MUYECKON HAyKH KaK MOILIHOI'O MHCTPYMEHTA MO3HAHHsI MUPA, OCHOBBI
pa3BUTHUS TEXHOJIOTHH, BAJKHEHUILIEH COCTABIISIONIEH KYJIbTYpPHI;

[l pa3BUTHE HAY4YHOU J1F0003HATEILHOCTH, HHTEPECA K UCCIIE10BATEIbCKON AEATEIbHOCTH;

5) popmupoBaHus KyJbTYpPHbI 310POBbSI H SMOLMOHAJIBHOIO 0JIATONOTYYHSI:

[] oco3HaHue LEHHOCTH 0e30MacHOro obpasa *U3HU B COBPEMEHHOM TEXHOJOTHYECKOM MHMpE,
BXHOCTH TpPaBHUJ O€301acCHOTO MOBEJICHHsSI Ha TPAHCIIOPTE, HA JOPOTax, C JJICKTPUYECKUM U
TEIUIOBBIM 00OPYZOBAaHUEM B JOMAIIHUX YCIOBHUSAX;

[ cpopMHpOBaHHOCTH HaBbIKa pedIieKCHM, MPU3HAHHE CBOErO IpaBa Ha OUIMOKY M TaKOIo ke
IIpaBa y Apyroro 4ejaoBeKa;

6) TpyaoBOro BocnuTaAHUS:

[l akTMBHOE yyacTHe B pPELICHMM NPAKTUUYECKUX 3a7ay (B paMKax CeMbH, 00pa3oBaTeNbHOM
OpraHM3aluu, ropoja, Kpas) TEXHOJIOIMYECKONM M COLMAIbHOM HamnpaBICHHOCTH, TPeOYIOIIUX B
TOM 4HcIe U (PU3NIECKUX 3HAHUH;

] nHTEpEeC K MPaKTUYECKOMY U3yUeHHI0 Ipoeccuil, CBSI3aHHBIX C (PU3UKOI;

7) 3K0I0THYECKOT0 BOCTIMTAHUSA

[ opueHTanMs Ha IpUMeHeHue (GU3NUeCKUX 3HAHUW NI pellleHus 3a/1a4d B 00JIaCTH OKpYXKarouieu
Cpelpl, IUIAHUPOBAHMS IMOCTYNKOB M OLICHKM HX BO3MOXHBIX TOCJIEICTBHUH UI1 OKpYXaroUleH
Cpe.ibl;

[ oco3HaHue rI00ABHOTO XapaKkTepa SKOJIOTHYECKUX MPoOIeM U MyTel UX PeLIeHus;

8) ajanTanuu K U3MEHAIOIUMCS YCJIOBHAM COUMATBHON U NPUPOAHOH Cpelbl:

[] moTpeGHOCTh BO B3aUMOJICMCTBUU TPU BBINOJHEHUH HMCCIEIOBAHUN M MPOEKTOB (hU3NYECKOM
HaIpPaBJIEHHOCTH, OTKPBITOCTh OIBITY ¥ 3HAHUSM JIPYTHX;

(] MOBBILIEHUE YPOBHS CBOE KOMIIETEHTHOCTH Y€pe3 MPAKTUUECKYIO AESITEIBbHOCTD;

() moTpeOHOCTh B ()OPMHUPOBAHUM HOBBIX 3HaHW, B TOM 4Hclie (POPMYIUPOBATH UIEH, MOHSTHUS,
TUIIOTE3BI O (PU3NUECKUX OOBEKTaX U SIBICHUIX;

(] oco3HaHue NeUIMTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEHN B 00J1aCTH (DU3HKH;

(] maHupoBaHKUE CBOETO PAa3BUTHUS B IPUOOPETEHUH HOBBIX (PM3UUECKUX 3HAHUM;

[J cTpemiieHue aHAJIM3UPOBATh U BBISBIIATH B3aUMOCBSI3H NPUPOABI, OOLIECTBA U SKOHOMHKH, B TOM
qHcIIe ¢ UCTIOJIb30BaHNEeM (PU3NYECKUX 3HAHUMH;

(] oLeHKa CBOMX JEHCTBUH C y4ETOM BIMSIHMS Ha OKPYKAIOIIYIO Cpely, BO3MOXKHBIX ITI00ATbHBIX
IIOCJIEICTBU.
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METANPEIMETHBIE PE3YJIbTATbBI

B pesynbraTe ocBOEHHS mporpamMmbl o (hU3MKE Ha YpOBHE OCHOBHOIO OOIIEro oOpazoBaHUs y
oOyyaromerocsi Oyayr chopMUpOBaHBI MeTampeIMeTHbIe Pe3yJbTaThl, BKIIOYAIOIINE
MO3HABATENbHBIE YHHUBEpPCAIbHbIC Y4eOHbIE JEWCTBUSA, KOMMYHUKAaTHUBHBIE YHHBEPCAIbHbBIE
yueOHbIe eCTBUS, PETyIATUBHBIC YHUBEPCAIbHBIEC yueOHbIEC ACHCTBUSI.

Ilo3HaBaTeabHBIE YHUBEpPCAJIbHBIC y‘leﬁﬂble JeHCTBUS

Ba3oBble JJoruuyeckue AelicTBUA:

o BBISIBJISITH M XapaKTePU30BaTh CYIIECTBEHHbIE PU3HAKN OOBEKTOB (SIBJICHMUIA);

o yCTaHABIMBATh CYIIECTBEHHBIM MPU3HAK Kilaccu(UKAIMKM, OCHOBaHMS s 000OIIEHUS U
CpaBHEHUS,

. BBISIBIIITh 3aKOHOMEPHOCTH W TIPOTHBOPEYHMS B paccMaTpUBaeMbIX (hakTaxX, NAHHBIX H
HAOJIOACHUAX, OTHOCAIINXCS K (PH3HUUECKUM SIBIICHHSIM;

o BBISIBJISITH NPUYUHHO--CJICICTBEHHBIE CBSA3M MPU M3YYCHHH (U3HYECKUX SBICHUUA U

IMponeccoB, A€JaTb BbIBOABI C MCIIOJIB30BAHHUEM JACAYKTUBHBIX U MHAYKTUBHBIX yMO3aKJ'IIO‘-IeHI/H\/JI,
BBIJIBUTaTh TUIIOTE3BI O B3AUMOCBSI3SIX (PHM3MYECKUX BEIUYHH;

. CaMOCTOSITEJIbHO BbIOMpATh crnoco0 pemeHus yueOHo (u3nueckod 3aaauu (CpaBHEHHE
HECKOJIBKMX BapHaHTOB PEIICHMS, BBIOOp Hanboiee MOAXOISMIETO0 € Y4ETOM CaMOCTOSATEIBHO
BBIJICJICHHBIX KPUTEPHEB).

Ba3oBble ncciegoBaTebcKue 1elicTBUS:

o UCII0JIb30BaTh BOIPOCHI KaK MCCIIEN0BATENBCKUII HHCTPYMEHT MO3HAHHUS;

o MIPOBOJIUTH IO CaMOCTOSITENIbHO COCTAaBJIIEHHOMY IUIaHY OIIBIT, HECIOXHBIN (u3nyeckuit
HKCIEPUMEHT, HEOOJIbIIIOE UCCIe0BaHHE (PU3UUYECKOTO SIBICHUS;

o OLICHMBATh Ha MPUMEHUMOCTh U JOCTOBEPHOCTb HH(OpPMAIMIO, MOJYYEHHYIO B XOJ€
UCCIIETOBaHMS MU SKCIIEPUMEHTA;

o CaMOCTOSITENIbHO (OPMYJIMPOBATH OOOOIIEHHUS] M BBIBOJBI MO pe3yilbTaTaM MPOBEIEHHOTIO
HaOJI01eHNUs, OMbITA, UCCIIEI0BAHMS;

o MIPOrHO3UPOBATh BO3MOXKHOE JajbHElIIee pa3BUTHE (U3MUECKUX IPOILIECCOB, a TaKXKe

BBIIBUTATh TIPE/IIOJIOKEHUS 00 UX Pa3BUTHUHU B HOBBIX YCIIOBUSX M KOHTEKCTaX.

Pabora ¢ unopmanmeii:

o MPUMEHSTh PA3IMYHBIE METOJIbI, WHCTPYMEHTHI MW 3alpochl TIPH TIOMCKE H OTOOpe
nH(OpMAaIIUY WK JAHHBIX ¢ YUETOM MPEAIoKEHHOU yueOHO! (hrU3ruecKoi 3aaauu;

J aHAJIM3UPOBATh, CHCTEMATU3UPOBATh W WHTEPIPETHPOBATH MH(POPMAITUIO PA3TUYHBIX BHJIOB
1 (hopM TpeICTaBICHHUS,;

o CaMOCTOSITENILHO ~ BBIOMpaTh ONTUMANbHYIO (GOpMy TpeAcTaBlieHUs UHPOpMAMH |
WJUTIOCTPUPOBATH pPEIIaeMble 3a7a4i HECTIOKHBIMH CXEMaMH, TuarpaMMaMu, HHOU TpaduKoi U ux
KOMOHMHALUSIMU.

KoMMmyHuKaTHBHBIE YHHBeEPcaIbHbIE YUeOHbIE eliCTBHUS:

o B X0JIe OOCYXJIeHHUsI y4eOHOro MaTepHalia, pe3yJbTaToB JIA0OPATOPHBIX padOT M MPOEKTOB
3aJ1aBaTh BOIPOCHI IO CYIIECTBY OOCYKTaeMOW TEeMbl M BBICKA3bIBaTh HWJCH, HAICJICHHBIC Ha
pelIeHre 3a1a91 U ToJIIepKaHKe 01arokenareaTbHOCTH OOIIEHHS;

° COTIOCTABIIATh CBOM CYXICHHUS C CY)KJIECHUSIMH JPYTUX YYaCTHHKOB JUANOTra, OOHAPYKUBAThH
pasIuyue U CXOACTBO TMO3UITHH;
. BBIP2XKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MHUCbMEHHBIX TEKCTaX;
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o MyOJINYHO TIPENCTABIATh PE3YJAbTAThl BHIMOJIHEHHOTO (PU3UYECKOTO OMbITa (IKCIIEPUMEHTA,
HCCIIEIOBAHMSL, IPOEKTA);

° MMOHUMAaTh W HCIIOJb30BaTh IMPEUMYIIECTBA KOMaHIHONW M WHAMBUIYaJbHOH pabOTHI mpu
pelIeHuU KOHKPETHON (hHU3UIECKOM MPOOIIeMBI;
° MPUHUMATh LEJIM COBMECTHOW JEATEIbHOCTH, OpPraHU30BbIBaTh JECUCTBUS MO €€

JOCTHKCHHIO: PACIPENCIATh POJIM, OOCYKIATh MPOIECCHl M PE3YIbTaThl COBMECTHOH padoTHI,
0000111aTh MHEHHUS HECKOJIBKHUX JIIOMIEH;

o BBINOJIHATE CBOIO 4YacTh palOThI, JOCTUTAs KA4YeCTBEHHOTO pe3ylbTaTa IO CBOEMY
HAIPABJICHUIO U KOOPAUHUPYS CBOU JECUCTBHUSA C IPYTUMU YJI€HAMH KOMAaH/bI;
o OLIEHUBATh KayeCTBO CBOETO BKJaJa B OOIMIMH MPOIYKT MO KPHUTEPUSM, CaMOCTOSATEIHHO

chOpMyITUPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

PeI‘y.J'IﬂTHBHI)Ie YHUBEpPCAJIbHBIC y‘-leﬁl—[l)le JeHCTBUA

Camoopranuzanmusi:

o BBISIBJIATH MPOOJIEMBl B JKU3HEHHBIX M Y4YEOHBIX CHUTyallUsX, TPEOYIOIIMX A pEeLIeHUs
(bu3nUecKux 3HaHUM;

. OpPUEHTUPOBATHCS B PA3IMYHbBIX MOAXOAAaX MPUHATHS PEelIeHUN (MHAUBHUIYAIbHOE, IPUHATHE
pelleHus B IpyMIe, IPUHITHE PEILIEHUH TPYIIoi);

o CaMOCTOSITEJIbHO ~ COCTABJIATh AJTOPUTM pelleHus (U3MYECKO 3ajauum MM IUIaHa

UCCIIEIOBAHMSI C YUETOM HMEIOIINUXCSI PECYpPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apI'yMEHTHPOBATh
IIpeAJIaracMble BApUAHTBI PEILICHMIA;

o JienaTh BEIOOp M OpaTh OTBETCTBEHHOCTH 3a pEIlIeHHE.

CaMOKOHTPOJIb, JMOIHOHAJIbHBIH HHTEJIEKT:

J JlaBaTh aJIEKBaTHYIO OLICHKY CUTYyalluU U IpeJylaraTh IJiaH €€ N3MEHEHNUS;

o OOBSICHATh NPUYMHBI JIOCTMKEHUS (HEIOCTH)KEHHUS) pe3yJabTaTOB JEATENbHOCTH, /1aBaTh
OLIEHKY ITPUOOPETEHHOMY OIIBITY;

J BHOCUTh KOPPEKTHUBBI B JEATEIbHOCTb (B TOM YHCJIE€ B XOJ BBINOJIHEHUS (PU3UUYECKOTO

WCCTIEIOBAaHUS WM TPOEKTa) HAa OCHOBE HOBBIX OOCTOSTEIHCTB, W3MEHHUBIIUXCS CHUTYaIUM,
YCTaHOBJICHHBIX OMIMOOK, BOSHUKIIINX TPYAHOCTEH;

J OLIEHHMBATh COOTBETCTBUE PE3YNbTAaTa LEJIU U YCIOBUAIM;
J CTaBUTb ce0s1 HA MECTO JIPYroro 4ejloBeKa B XOJ€ CIopa WM AUCKYCCHU HA HAY4HYIO TEMY,
MIOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY IPYTOro;

o MIPU3HABATH CBOE MPABO Ha OMIMOKY MPHU pelIeHUd (PU3MUYECKUX 33/1a4 WIH B YTBEPXKICHHUIX

Ha Hay4YHBIE TEMBI U TAKOE K€ IIPaBO APYroro.
INPEAMETHBIE PE3YJIbTATbBI

K koH1y oOy4yenust B 7 Kjiacce mMpeMETHBIE Pe3yIbTaThl HA 0a30BOM YPOBHE JOJKHBI OTPaKaTh
C(OPMHPOBAHHOCTH y O0YJAFOIINXCS YMEHUH:

o WCIOJIb30BaTh TMOHATHUS: (U3NYECKUE U XMMHUUYECKUE SIBICHUS, HAOIIOJCHHE, IKCIIEPUMEHT,
MOJieIb, THIIOTE3a, €IUHUIBI (PU3WYECKUX BEIMYWH, aTOM, MOJEKYJa, arperaTHble COCTOSHUS
BemecTBa (TBEpIOE, IKHAKOE, Ta3000pa3HOE), MEXaHWYECKOe [BIDKCHHE (paBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEHHOE), TPaeKTOpHUs, paBHOACHCTBYIOMIas Cuia, AedopMmarus
(ympyras, iacTU4ecKas), HEBeCOMOCTh, COOOIIAIOIITHECS COCY/IBI,

o pasnuyath sBieHUs (auddy3us, TEIIOBOE IBM)KEHHUE YaCTHIl BEIIECTBA, PaBHOMEPHOE
IBIDKEHUE, HEPAaBHOMEPHOE IBM)KCHUE, MHEPIIUS, B3aUMOCHCTBUE TN, PABHOBECHE TBEPABIX TEI C
SaerHHéHHOﬁ OCBhIO BpallCHU:, Nepcaava JaBJICHUA TBépI[bIMI/I TCJIaMHU, X XKUAKOCTIAMU M ra3aMu,
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aTMoc(epHOe JaBJeHHE, IJIaBaHUE Tell, IPEBPAIIECHUS] MEXaHUYECKONW dHEPruM) MO ONMUCAHHIO UX
XapaKTEepPHBIX CBOWCTB U Ha OCHOBE OMBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3UYECKOE SBIICHUE;

o pacro3HaBaTh MPOSBICHUE W3YYEHHBIX (U3UYECKUX SIBICHUH B OKPYXAIOIIeM MHUpE, B TOM
qrcie GU3NYeCcKue SBICHUS B IPUPOJIE: IPUMEPHI IBMKEHUS C PA3TUYHBIMUA CKOPOCTSMU B KHBOKH
U HEXUBOHN MpHUpOAE, NEUCTBUE CUJIBI TPEHUS B NMPUPOAEC U TEXHUKE, BIUSHUE aTMOCHEPHOTO
JaBJICHHs] Ha JKUBOW OpraHM3M, IUIaBaHUE PHIO, phIYard B TeJie YeJIOBEKa, IPU 3TOM IEPEBOAUTH
MIPAKTUYECKYIO 3a7lauy B y4eOHYIO, BBIJCNATH CYHIECTBEHHbIE CBOMCTBA (IpHU3HAKK) (DU3HMUECKUX
SIBIICHHI;

o ONMCHIBATh HM3yYEHHBIE CBOMCTBA Tel U (U3NYECKUE SBJICHHS, HCIONB3Yysd (hHU3MUecKue
BEJIMYUHBI (Macca, 00bEM, IIIOTHOCTh BEUIECTBA, BPEMsl, IyTh, CKOPOCTb, CPEIHSSI CKOPOCTh, CHJIa
YIOPYTOCTH, CUJIa TSDKECTH, BEC TeNa, CWJIA TPEHUs, JaBjieHHE (TBEPAOro Telsa, KUIKOCTH, Iasa),
BBITAJIKMBAIONIAs CHJIa, MEXaHW4Yeckas paldoTa, MOIIHOCTb, IUIEYO CHJIBI, MOMEHT CHJIBL,
KOX(QPHUIMEHT MOJIE3HOTO JACHCTBUS MEXaHW3MOB, KHHETHUECKAs U TIOTCHIMAIbHAS SHEPTHs), IPU
OIMKMCAaHUU MPABUIBHO TPAKTOBATh (PU3UUECKHUI CMBICI UCTIOIB3YEMBIX BEIMYUH, UX 0003HAUCHUS U
eNUHUIBl (PU3UYECKUX BEIMYMH, HAXOIUTh (DOPMYIIBI, CBS3BIBAIOIINE JTAHHYIO (PH3HUYECKYIO
BEJIMYMHY C JPYTMMH BEITUYMHAMHU, CTPOUTH TpaHKU H3Yy4YEHHBIX 3aBUCUMOCTEH (HHU3MUECKUX
BEJINYUH;

o XapaKTepu30BaTh CBOWMCTBA Tel, (DU3MYECKHE SBICHUS U TPOIECCHI, HCIOIb3Ys MpaBuia
CIIOKEHUsI CHUII (BJOJIb OAHOW MpsiMoii), 3akoH ['yka, 3akon Ilackans, 3akoH Apxumena, MpaBHIIO
paBHOBecHsl ppluara (0JI0Ka), «30JI0TO€ IPABUIIO» MEXAHHUKH, 3aKOH COXPAHEHHS MEXaHUYECKOU
SHEPTHUH, MPU STOM J1aBaTh CIOBECHYIO (DOPMYIHPOBKY 3aKOHA U 3alKMCHIBATh €r0 MaTEMATHUECKOE
BBIPa)KCHUE;

o OOBSACHATh (PU3NYECKUE SBICHUS, MPOILECCH U CBOMCTBA TEJN, B TOM 4YHCJIE U B KOHTEKCTE
CUTYyallMil IPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBIABIATh IMPUYMHHO--CIICIACTBECHHBIE CBS3H,
CTpPOUTH OOBSICHEHHWE M3 1—2 JIOrMYecKHWx IIaroB C oOmopod Ha 1-2 H3yyeHHBIX CBOHCTBA
(bu3nUecKux sIBICHUH, GPU3NUECKUX 3aKOHA MM 3aKOHOMEPHOCTH;

o pemars pacyéTHble 3a7auu B 1—2 nefcTBUs, NCNOJB3YS 3aKOHBI U (POPMYJIbI, CBSA3BIBAIOIINE
¢u3nyeckre BETMYMHBI: HA OCHOBE aHaJIM3a YCIOBMS 3aJaud 3alMChiBaTh KPaTKOE YCJIOBHE,
MOJICTaBJIATh (pU3MUECKHUe BEJIUYUHBI B (POPMYIBI U IPOBOAUTH PAacUEThl, HAXOAUTh CIPAaBOYHbBIE
JaHHble, HEOOXOIUMBIE JUIsl pelleHUs 3a/jad, OLIEHUWBATh PEATUCTUYHOCTh IOJy4YECHHON
(hbU3UYECKON BEITMUYHMHBI;

o pacrio3HaBaTh NpoOJIeMbl, KOTOPbIE MOXKHO PEIIUTh MPHU MOMOILIM (PU3NYECKUX METOJIOB, B
ONMCAaHUU HCCIENOBAaHUS BBIACIATH IPOBEPAEMOE MPEANONIOKEHHE (TUIOTE3y), pas3inyarb M
MHTEPIPETUPOBATH MOJIYYEHHBIN pe3yibTaT, HAXOANUTh OUIMOKH B XOJI€ OIBITA, €JIaTh BBIBOBI 110
€ro pe3yJbTaram;

o MPOBOAUTH OMBITHI MO HAOMIOJEHUIO (GU3NYECKUX SIBICHUN WM (QU3NYECKUX CBOMCTB Te:
dbopMynupoBaTh MpOBEpsieMble MPEANOJIOKEHUsI, COOMpaTh YCTAHOBKY W3 MPEAJIOKEHHOTO
000pyZI0BaHUs, 3aMMCHIBATH XO/1 OIBITa U (POPMYJIUPOBATH BHIBOJIBL;

o BBITIOJIHATE MpsIMblE W3MEPEHHUS PAcCTOSHUS, BPEMEHM, Macchl Tena, o0bEMa, CHIIbBI U
TEMIIEPATyphl C MCHOJb30BAHWEM aHAJOTOBBIX M IU(PPOBBIX MPUOOPOB, 3aMMCHIBATh MOKA3aHUs
prOOPOB ¢ YIETOM 3aJaHHON aOCOTIOTHON MOTPEITHOCTH U3MEPEHUI;

° MPOBOJIUTH HCCJICIOBAHUE 3aBHCHMOCTH OJIHOM (PU3WYECKONW BEIMYMHBI OT APYTOH C
HCIIOJIb30BaHUEM MPSAMBIX H3MEPEHUN (3aBUCUMOCTU IIYyTH PAaBHOMEPHO IBHXKYIIETOCs Teia OT
BPEMEHHU JIBWKEHHS TeNla, CWIbl TPEHHS CKOJIbKEHHMS OT Beca Tela, KadecTBa 00paboTKu
ITIOBEPXHOCTEHW TEJ M HE3aBHUCHUMOCTH CWJIbl TPEHHS OT IUIOIIAJN CONPUKOCHOBEHHMS TEJ, CHJIBI
YIPYTOCTH OT YAJUHEHHUS MPYKUHBI, BHITAIKWBAIOLICH CUJIBI OT 00bEMa MOTPYKEHHOM YacTH Tena
U OT TUIOTHOCTH KHJIKOCTH, €€ HE3aBUCUMOCTU OT IUIOTHOCTU Tejla, OT TIyOMHBI, Ha KOTOPYIO
MOTPYKEHO TEeJO, YCIOBUHN IIJIaBaHUS TEJ, YCIOBUH paBHOBECHUS pblyara M OJOKOB), y4acTBOBATh B
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IUTAHUPOBAHUK y4EOHOTO HMCCIIEIOBaHUs, COOUPATh YCTAHOBKY U BBIOJIHITH U3MEPCHHUS, CICIYS
NPE/UIOKEHHOMY TUIaHy, (UKCHPOBATh pPE3yJbTaThl IMOJYYCHHOH 3aBUCUMOCTH (DU3MYECKHX
BEJIMYMH B BHJE MNPEAIOKCHHBIX Ta0MMI W TpaduKoB, AeNaTh BBIBOABI IO pe3ylbTaTam
UCCIIC/IOBAHHS,

o MIPOBOJNTH KOCBEHHBIC U3MEPEHUs (PH3NUECKHUX BEIUYHH (IIOTHOCTH BEIIECTBA KHUIKOCTH U
TBEPIOTO Tela, CUla TPEHHS CKOJBKEHHs, JaBICHHWE BO3AyXa, BBITAJKUBAIOMIAs CHJIA,
JCUCTBYOMIAs HA TIOTPYKEHHOE B JKUIKOCThH TENO, KOI(DMUIIUEHT MOJIE3HOTO JEHCTBHS MPOCTHIX
MEXaHH3MOB), CIEAys TNPEIOKCHHON WHCTPYKIMU: TIPU BBINOJHEHUH H3MEPEHUN CoOMpaTh
AKCIEPUMEHTAIBHYIO YCTAHOBKY U BBIYMCIISITH 3HAUCHHE UCKOMOM BEITMUNHBL;

o COOJTIOIATh MpaBUIJIa TEXHUKHM 0€30IaCHOCTH MpHU padoTe ¢ JIabopaTOPHBIM 000PYAOBAHUEM;
o yKa3bIBaTh MPUHIUIILI JEHCTBUS TMPUOOPOB M TEXHUYECKHX YCTPOWCTB: BECHI, TEPMOMETD,
JTUHAMOMETp, COOOIIAIONINECS] COCYAbl, OapoMeTp, phIYar, MOJBFIKHBIM W HEMOABM)XKHBIN OJIOK,
HAKJIOHHAsI IIOCKOCTB;

o XapaKTepU30BaTh MPHUHIIMAIIBI JCHCTBUS U3YYCHHBIX MPUOOPOB U TEXHHUYECKUX YCTPOUCTB C
OIOPO¥ Ha UX ONKCaHUs (B TOM YHKCIIC: MOJNIMITHUKY, YCTPOMCTBO BOJOIIPOBO/IA, THAPABIHMYCCKHIA
pecc, MaHOMETP, BBICOTOMEp, MOPIIHEBOW HACOC, apeOMETp), MCIONb3Ysl 3HAHUS O CBOMCTBAaxX
(bU3NYECKUX SIBIICHUH U HEOOXOMMbIe (PU3HUECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

o MIPUBOJIUTH MIPUMEPHI (HAXOIUTh HH(POPMAIIHIO O MIPUMEPaX ) MPAKTUIECKOTO MCTIOIh30BAHUS
(u3MYECKUX 3HAHUI B TIOBCEIHEBHOM JKHM3HM IS oOecreueHruss 0€30MacHOCTH IpHU OOpaIieHuu ¢
npubopaMH M TEXHUYECKHMMH YCTPOWCTBAMH, COXPAHEHHUS 3[0POBbS M COOJIOACHUS HOPM
HKOJIOTHYECKOTO MOBEICHUS B OKPY)KAIOIIEH Cpe/e;

. OCYIIECTBIISATH OTOOP MCTOYHHKOB WH(popManmu B MIHTepHETEe B COOTBETCTBUU C 3aJIaHHBIM
MOMCKOBBIM 3allpOCOM, HA OCHOBE HMEIONIMXCS 3HAHUH W MyTEM CpPaBHCHHS DPa3IUYHBIX
WMCTOYHUKOB BBIICIATh HH(DOPMAIMIO, KOTOpAas SBISETCS MPOTHBOPEYMBON WM MOXET OBITh
HEJIOCTOBEPHOM;

o WCIIOJIb30BaTh TIPH BBITIOJIHEHUU YYEOHBIX 3alaHuil HayIHO--TIOMYJSIPHYIO JINTEPATypPy
(U3HYECKOTO COJIEpIKaHUs, CIIPABOYHBIC MaTepUalIbl, PeCYpChl ceTn MIHTepHET, BIajeTh mpuéMamMmu
KOHCIIEKTUPOBAHUSA TEKCTa, MpeoOpa3oBaHus HH(POpPMAMM W3 OJHOM 3HAKOBOW CHCTEMBI B
ApPYTyo;

o CO3/1aBaTh COOCTBEHHBIE KpaTKHE MHCbMEHHBIE M YCTHBIE COOOIIEHUS Ha OCHOBe 2-3
HMCTOYHUKOB HMH(MOpMaUU (PU3UYECKOTO COACpKaHUS, B TOM 4YHCIE MyOJIMYHO AeNaTh KpaTKue
COOOIIEHUsT O pe3yibTaTax IPOCKTOB WM YUYCOHBIX HWCCICIOBAaHUN, TPH STOM TPAMOTHO
WCIONIb30BaTh W3YYECHHBIN TOHATUHHBIN ammapar Kypca (U3UWKH, COMPOBOXKIATh BBICTYIICHUE
MpE3EHTALNEN;

o MIPH BBIIIOJIHEHUU YUEOHBIX TIPOEKTOB U MCCIEOBAHUNA PACTIPEENATh 00sI3aHHOCTH B TPYIITIE
B COOTBETCTBHM C IIOCTAaBIEHHBIMH 3aJjauaMH, CJEIUTh 32 BBINIOJHEHUEM IUIaHA JCWCTBUU,
aJICKBaTHO  OIICHWBATh COOCTBEHHBIM BKJIAJ B  JICATEIBHOCTh TPYIIBL, BBICTPAUBATh
KOMMYHHKATHBHOE B3aHMOJICHCTBHE, YUUTHIBAsi MHCHHE OKPYKAIOIIHX.

K xonmy oOyuenus B 8 kjacce mpeaMeTHBIE pe3yJabTaThl Ha 6a30BOM ypOBHE JOJIKHBI OTPaKaTh
c(hOPMHUPOBAHHOCTH Y O0YUAIOIINXCS YMECHHIA:

o WCTIOJIH30BATh TIOHATHSI: Macca U pa3Mepbl MOJIEKYII, TETIOBOE IBUKEHHUE aTOMOB U MOJICKYIT,
arperaTHble COCTOSIHHS BEIIECTBA, KPHCTAUIMYCCKUE U aMOpQHBIC Tejla, HACBIICHHBIA |
HEHACBIIICHHBIA Tap, BIAXHOCTh BO3JyXa, TeMIlepaTypa, BHYTPEHHSS DSHEPTUs, TEIUIOBOM
JBUTATEIb, DJICMEHTAPHBIA JJICKTPUYCCKUH 3apsl, JJICEKTPUYECKOE TIOJie, TPOBOJAHHUKH U
TUDIIEKTPUKH, TIOCTOSTHHBIN SJIEKTPHUUECKUN TOK, MAarHUTHOE TIOJIE;

. pa3nuyath sBIEHUS (TEIUIOBOE pacIIUpeHHe U CKaThe, TeIulonepeaadya, TEIIoBOe
paBHOBecHE, CMadyMBaHUE, KaNWUISPHBIC SIBICHUS, WCIIApEHUE, KOHJCHCANMs, IUIABJICHHE,
KpucTaymm3ainus (OTBep/IeBaHUE), KHUICHHE, Teruionepenada (TErIonpOBOIHOCTh, KOHBEKIIHS,
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U3JIyYEHUE), DJIEKTpU3alus TeJl, B3aUMOJEHUCTBUE 3apsiioB, JEHCTBUS 3JEKTPUUECKOIO TOKa,
KOPOTKO€ 3aMbIKaHHE, B3aMMOAEHCTBUE MAarHUTOB, ACHCTBUE MArHUTHOIO IOJS Ha IMPOBOJHHK C
TOKOM, JJIEKTPOMAarHUTHAsE WHAYKIHS) 10 ONUCAHUIO HUX XapaKTEPHBIX CBOWMCTB M Ha OCHOBE
OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3HUECKOE SBJICHUE;

o pacro3HaBaTh MPOSBICHUE W3YYEHHBIX (U3UYECKUX SIBICHUH B OKpPYXAloOIIeM MHUpE, B TOM
yuciae (U3NYEeCKUe SBICHHS B MPHUPOJIE: MOBEPXHOCTHOE HATKCHHE M KAlWJUIAPHBIC SBICHUS B
IPUPOJIE, KPUCTAIUIBI B mpupone, uzinydeHue CoiHIa, 3aMep3aHue BOAOEMOB, MOPCKHE OpH3bI,
o0pa3oBaHHME POCHI, TYMaHa, UHEs, CHETa, AJIEKTPUUYECKHE SIBICHUS B aTMOcdepe, dIEKTPUIECTBO
KMBBIX OPraHU3MOB, MArHUTHOE 110JI€ 3eMJIH, Jpeiid MOIHOCOB, POJIb MATHUTHOIO TOJIS JUIsl )KU3HU
Ha 3emJie, MOIAPHOE CUSHUE, TIPU STOM MEPEBOAUTH MPAKTHYECKYIO 33/1a4y B y4eOHYIO, BBIJICIATh
CYIIECTBEHHbIE CBOICTBA (IIpU3HAKN) (PU3MUECKUX SIBIECHUM;

J OIMCHIBATh HM3YYCHHBIC CBOWCTBA Tel M (DU3WYECKHE SIBJICHUSA, HCIONB3YS (PHU3MUECKue
BEJIMYMHBI (TeMIepaTypa, BHYTPEHHSS YHEPIHs, KOJIWYECTBO TEIUIOTHI, YAETIbHAs TEIUIOEMKOCTb
BEIIECTBA, YAEIbHAas TEIUIOTA IIJIaBJICHUS, YAEIbHAs TEIIOTa NapooOpa3oBaHUsl, yaeJIbHAs TEIIoTa
CropaHusi TOIUIMBA, KO3((PHUIMEHT IMONE3HOTO ACHCTBHS TEIJIOBOM MAIIMHBI, OTHOCHUTEIbHAS
BJIQXKHOCTh BO3JlyXa, JJIGKTPUUECKUH 3apsl, CHJIa TOKa, 3JIEKTPUUYECKOE HaMpsKEeHHUE,
COINPOTHBIIEHUE TPOBOJHUKA, YJEIbHOE CONPOTHUBIEHHE BeEUIECTBa, paboTa M MOIIHOCTh
JIEKTPUUYECKOTO TOKA), IPU OIMUCAHUU IPABUIBHO TPAKTOBATh (PU3MUECKUI CMBICI UCIOIb3YEMBIX
BEJIMYMH, 0003HAUYEHUS U €IWHUIBI (PU3WYECKUX BEIMYMH, HAXOAUTH (HOPMYJIBI, CBS3BIBAIOIINE
JAHHYIO (U3MYECKYI0 BEJIMYMHY C JAPYIMMU BEIMYMHAMHU, CTPOUTh TIpadUKu H3YyYEHHBIX
3aBUCUMOCTEN (PU3MUYECKUX BEINYHH;

J XapaKTepu30BaTh CBOMCTBa Tell, (U3UYECKUE SIBICHUS M IPOLECCHI, UCIOJb3Ysl OCHOBHBIE
MIOJIOKEHHS MOJIEKYJISIPHO--KHHETUYECKON TEOPUM CTPOCHHUS BELECTBA, MPUHIMII CYNEpPHO3ULIUU
moyie (Ha Ka4eCTBEHHOM YpPOBHE), 3aKOH COXpaHEHHUs 3apsna, 3akoH Oma s ydJacTKa IIeTH,
3akoH JDxoyns—JleHna, 3aKoH COXpaHEHHs YHEPTUH, IIPU 3TOM J1aBaTh CIOBECHYIO (DOPMYITUPOBKY
3aKOHA M 3alTUCHIBATh €0 MAaTEMaTHYECKOE BBIPAKEHUE,

J OOBSICHATH (PpU3MUYECKHE MPOLECCH U CBOMCTBA TN, B TOM YHCJIE€ M B KOHTEKCTE CUTYyallMi
MPAKTUKO-OPUEHTHPOBAHHOIO XapaKTepa: BBISBIATh MPUYMHHO-CIIEJCTBEHHBIE CBS3U, CTPOUTH
oOBbsicHeHHe M3 1—2 JOrMYeckux IIaroB ¢ Omopol Ha 1—2 H3y4eHHBIX CBOWCTBA (DU3MUECKUX
SBJICHUH, (PU3NUECKUX 3aKOHOB UJIM 3aKOHOMEPHOCTEH;

o pemarb pacy€THbIC 3a7auu B 2—3 NEHCTBUS, HCIIONB3YS 3aKOHBI M (DOPMYIIBI, CBSI3BIBAIOIIIHE
¢u3nyeckre BETMYMHBL: Ha OCHOBE aHajIM3a YCIOBMS 3ajJlauyd 3alllChIBaTh KpPaTKOE YCIOBUE,
BBISIBISITh  HEJIOCTATOK JAHHBIX JIISl pEIIeHWs 3a/Jadyd, BBIOMPATh 3aKOHBI ©  (HOPMYIHI,
HeoOXoAuMBIe JuId €€ pelleHHs], NMPOBOAUTh pPAacUYEThl M CpPaBHHUBATH IOJYYEHHOE 3HAYCHHE
(bU3NIeCKOil BETMYNHBI C U3BECTHBIMHU JIaHHBIMU;

J pacrio3HaBaTh MpPOOJIEMbI, KOTOPbIE MOKHO PELIUTh MpPU TMOMOIIM (PU3MYECKHX METOJIOB,
UCTOJb3ysl ONHCAaHHE MCCIIEOBAHUS, BBIIACIATh IPOBEPSEMOE TMPEANOIOKEHUE, OICHUBATh
MPaBUILHOCTH MOPSAKA MPOBEACHHUS UCCIICIOBAHHMS, A€TIaTh BEIBOIBI;

J MIPOBOJIUTH ONBITHI MO HAOIIOACHUIO (PU3NYECKUX SIBICHUN MM (PU3MUECKUX CBOMCTB Tel
(KanuJUIApHBIE SBJICHUS, 3aBUCUMOCTb JIaBJICHUS BO3yXa OT ero o0bEMa, TeMreparypbl, CKOPOCTH
mpolecca OCThIBaHMSI M HAarpeBaHMs MPU HM3IYYEHHH OT I[BeTa H3Iydarolled (MOorIomaroneil)
MOBEPXHOCTH, CKOPOCTh MCIAPEHUs BOJBl OT TEMIEpaTypbl KHJAKOCTH U IUlOmagu &
MOBEPXHOCTH, DIIEKTPHU3ALUS TEN M B3aUMOJCHCTBUE DIICKTPUUYECKHUX 3aps/iOB, B3aUMOJICHCTBUE
MOCTOSIHHBIX MAarHUTOB, BU3yaJH3alllsl MAarHUTHBIX TOJEHW MOCTOSHHBIX MAarHuTOB, JEWCTBUS
MarHUTHOTO TIOJISI HA TIPOBOJHUK C TOKOM, CBOMCTBA 3JICKTPOMArHUTa, CBOMCTBA AJIEKTPOIBUTATEIS
MIOCTOSIHHOTO TOKa): (OPMYJIMPOBaTh NpPOBEpsSEMbIe MPEIINOI0KEHUs, COOMpaTh YCTaHOBKY H3
IIPEUI0KEHHOI0 000PYA0BaHUs, OMMCHIBATH X0 ONbITA U (POPMYJINPOBATH BHIBOJIBI;
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o BBIIIOJHATH NPSMbIE U3MEPEHUSI TEMIIEpPaTypbl, OTHOCUTEIbHON BIIAKHOCTU BO3/yXa, CHUJIbI
TOKa, HAIPSOKCHUS C MCIIOJIB30BaHUEM aHAJIOTOBBIX MPUOOPOB M JATYUKOB (PU3HMUECKUX BEIUYHH,
CpaBHUBATh PE3YJIbTAThl U3MEPEHUH C YUETOM 3a/1aHHON a0COIOTHON MOIPEIIHOCTH;

o MIPOBOJIUTH HCCJIEOBAHNUE 3aBUCHUMOCTH OJHOM (PU3UYECKON BETHMYMHBI OT JPYro ¢
HCI0JIb30BAaHUEM IPSIMBIX U3MEPEHUN (3aBUCUMOCTb COIPOTUBIIEHHS MPOBOJHUKA OT €0 JJIUHBI,
IUIOLIA/IN TIONIEPEYHOr0 CEUYEHUS U YIEIBHOIO CONPOTUBIICHHS BEIIECTBA MIPOBOJIHUKA, CHIIBI TOKA,
UIYIIET0 Yepe3 IPOBOAHMK, OT HAIPSDKEHUS HA IPOBOJIHUKE, UCCIIEA0BaHNE MTOCIEA0BATEIBHOIO U
HapajIeNIbHOr0 COEIUHEHNUH MPOBOJHUKOB): IJIAHUPOBAThH MCCIEI0BAHUE, COOUPATh YCTAaHOBKY M
BBITOJIHATh M3MEPEHHUS, CIeNysl MPEUIOKEHHOMY IUIaHy, (PMKCHUPOBATH PE3YJIbTAThl MOJIYy4YECHHON
3aBUCUMOCTH B BUJI€ TaOJIUI] U IpaMKOB, J€JaTh BEIBOJbI 10 PE3YJIbTaTaM UCCIIEIOBAHUS;

o MIPOBOJIUTh KOCBEHHBIE W3MEpPEHHUA (PHU3MUECKUX BeNUYMH (yAeNnbHas TErI0EMKOCTh
BEIIIECTBA, CONPOTUBJICHNUE IIPOBOJHHUKA, PA00Ta M MOILHOCTb 3JIEKTPUYECKOI0 TOKA): INIAHUPOBATh
U3MEpEHUus, COOMpaTh SKCIEPUMEHTAIBbHYIO YCTaHOBKY, CIEAysl HPEJIOKEHHOW MHCTPYKLUH, U
BBIUUCIIATH 3HAUEHHUE BEIUUNHBI,

o co0Jro1aTh MpaBUiIa TEXHUKU O€30IIaCHOCTH IIPU paboTe ¢ 1abopaTopHbIM 000pYyI0BAHUEM;
. XapaKTepU30BaTh MPUHLMIIBI JEHCTBUS U3YUYEHHBIX NPUOOPOB U TEXHUUYECKUX YCTPOWCTB C
OIIOPOM Ha MX OMMCaHUA (B TOM YHCJIE: CUCTEMA OTOIUIEHUS JOMOB, TUTPOMETD, IapoBasi TypOuHa,
aMIIepMeTp, BOJIBTMETP, CUYETUMK 3JIEKTPUUYECKOH SHEPruM, 3JIEKTPOOCBETUTENbHbIE MPUOOPHI,
HarpeBaTesbHbIE AIEKTPOIPUOOPHI (IPUMEPHI), INEKTPUUECKUE NTPEAOXPAHUTENHN, dJIEKTPOMArHuT,
3JIEKTPOJBUraTelNlb MOCTOSIHHOTO TOKa), UCHOJb3Yysl 3HAHMs O CBOMCTBaX (M3MYECKUX SBICHUU U
HE00X0auMBbIe (PU3NIECKHE 3aKOHOMEPHOCTH;

o pacrio3HaBaTh IPOCTbIE TEXHUYECKHUE YCTPOWCTBA U U3MEPUTENIbHBIE MPUOOPHI IO CXEMaM U
CXEMaTUYHBIM PUCYHKaM (KHJIKOCTHBIM TEPMOMETp, TEPMOC, IICUXPOMETP, TUTPOMETD, JABUraTelb
BHYTPEHHEI0 CropaHus, 3JIEKTPOCKOI, PEOCTaT), COCTABIATH CXEMbl 3JIEKTPUYECKHUX Iernen ¢
MOCJIeI0BAaTENbHBIM U NapajlIeIbHbIM COEJTMHEHNEM JIEMEHTOB, pa3jinyas yCIOBHbIE 0003HAUEHUS
2JIEMEHTOB JIEKTPUUYECKUX LIETIEH;

o MPUBOANUTH MIPUMEPHI (HAXOAUTh HH(POPMAIIMIO O TPUMEPAX) MPAKTHUECKOTO UCIIOIb30BAHUS
¢u3nyecKkux 3HaHUN B MOBCEAHEBHOM >KU3HU /I obecredeHus: 6€30MacHOCTH NpU OOpALIeHUH C
npubopaMu M TEXHUYECKUMH YCTPOMCTBAMHU, COXPAHEHUS 3/10pOBbS M COONIOACHUS HOPM
9KOJIOTMYECKOTO TIOBEIEHUS B OKPYKAIOLEN CPELE;

o OCYILECTBIIATh MOMCK HHpOpMAIUU (PU3NYECKOro coiepkaHusi B VHTepHere, HA OCHOBE
UMEIOLIUXCS 3HAaHUN U ITyTEM CPaBHEHHUS JOIMOJIHUTENbHBIX HCTOYHUKOB BBIACNIATH MH(OPMALIHUIO,
KOTOpas SABJSETCS NPOTUBOPEUUBOM MM MOXKET OBITh HEIOCTOBEPHOM;

o WCIOJIb30BaTh MpPHU BBIOJHEHUU YYEOHBIX 3a/laHuil Hay4YHO--IOMYJISIPHYIO JINTEpaTypy
(bu3NYecKoro coJiepKaHus, CIpaBOYHbIE MaTepuabl, pecypchl ceTH VIHTepHET, BlajeTh NpuéMamMu
KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpazoBaHMsl WHGOpMAIMKM M3 OJHOM 3HAKOBOW CHCTEMBI B
APYTYIO,

. co3/laBaThb COOCTBEHHBIE IHCBMEHHBIE U KpaTKHE YCTHBbIE COOOIEHHs, 00o0Imas
MHPOPMAIIMIO U3 HECKOJIbKUX HMCTOYHHKOB (PM3MUECKOTO COAEP)KaHUsS, B TOM YHUCIE MyOIUYHO
MPENCTaBIATh PE3yJAbTaThl IMPOEKTHOW WM HCCIEIOBATEIbCKON JIEATENbHOCTH, MHpPHU 3TOM
IpPaMOTHO HCIIOJIb30BaTh M3Y4YEHHBIM MOHSATHHMHBIA anmapar Kypca (U3HKH, CONpPOBOXIATh
BBICTYIICHHE ITPE3CHTALNEM;

o IpU BBIIOJHEHMHM Y4YeOHBIX MPOEKTOB U  HCCIEIOBAaHUN  (PU3MYECKHX IPOLIECCOB
pacnpenensatb 00sS3aHHOCTH B TPYIIIIE B COOTBETCTBUU C MOCTaBJIEHHBIMU 3aJjauaMu, CIEAMUTH 3a
BBINOJIHEHUEM I1JIaHa AEUCTBUI U KOPPEKTUPOBATh €r0, aIEKBaTHO OLIEHUBATh COOCTBEHHBIIN BKIIA]]
B JICATEIIBHOCTD TPYIIIBI, BBICTPAUBATh KOMMYHHUKAaTUBHOE B3aUMOJEHCTBUE, IIPOSIBIISASA TOTOBHOCTh
pasperiatb KOH(IUKTHL.
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K xoHny o0y4yeHus B 9 kiiacce npeaMeTHbIE pe3ylbTaThl HA 0a30BOM YPOBHE JOJDKHBI OTPAa’KaTh
C()OPMHUPOBAHHOCTh y O0YHAIOIUXCS YMEHUH:

o UCIOJIb30BaTh  IOHATHSA: CUCTEMa  OTcuéTa, MaTepuajgbHas TOYKa, TPAEKTOpHUS,
OTHOCHUTEIIFHOCTh MEXaHWYECKOTO IBIKEHUS, nedopmanus (ympyras, IUIACTHYECKas), TPEHHE,
LEHTPOCTPEMUTENBHOE YCKOPEHUE, HEBECOMOCTb U MEPErpy3Kd, LEHTP TSKECTH, aOCOIIOTHO
TBEPIIOE TEJO, IEHTP TSHKECTH TBEPAOIO TElla, PaBHOBECHE, MEXAaHWYECKHE KOJeOaHUs U BOJIHBI,
3BYK, MH(pa3ByK U YJIbTPa3BYK, IEKTPOMArHUTHBIE BOJIHBI, IIKaja 3JEKTPOMArHUTHBIX BOJIH,
CBET, OJM30PYKOCTh M NAIbHO30PKOCTb, CIEKTPhl MCIYCKAHUS M IOTJIONICHUs, anbga-, Oera- u
ramMMa-’3JIy4deHUs, U30TOIbI, IAEPHAs YHEPreTUKA;

o pa3nuyarh SBJIECHUS (PaBHOMEPHOE U HEPABHOMEPHOE NPSIMOJIMHEMHOE JBUXKEHHE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE TBMKEHUE, CBOOOIHOE MaICHUE TN, PABHOMEPHOE JIBUKCHUE
[0 OKPYKHOCTH, B3aMMOJEHCTBHE TeJl, pPEaKTHUBHOE JIBUXKEHHE, KosebaTelabHOe [BHKECHUE
(3aTyxarolye U BbIHYXJICHHbIE KOJI€OaHUs), pE30HAHC, BOJHOBOE ABM)KEHUE, OTPaKEHUE 3BYKA,
IIPSIMOJIMHEMHOE PacHpOCTPAHEHUE, OTPAKEHUE M IIPEJIOMIIEHUE CBETA, IIOJHOE BHYTPEHHEE
OTpPaXCHHE CBETAa, PAa3JIOKEHHE OEJOro CBETa B CIEKTP M CIOXKEHHE CIEKTPAJIbHBIX IIBETOB,
IUCIEpCUsl CBETa, €CTECTBEHHAas pPAaJWOAKTUBHOCTb, BO3HMKHOBCHHE JIMHEMUYATOro CIIEKTpa
U3JIy4yEHUs) 10 ONHCAHUIO0 UX XapaKTEPHBIX CBOWCTB M HA OCHOBE OIBITOB, JEMOHCTPUPYIOIIUX
JaHHOE (PU3UYECKOE SIBIICHUE;

. pacrno3HaBaTh NPOSIBICHUE U3YUYEHHBIX (PU3NYECKUX SIBICHUN B OKpY’XKaIOLIEM MHUpE (B TOM
yrciae (Qu3MUecKue SBICHUS B TPUPOAE: NMPHIMBBI U OTIUBBI, ABIKeHHE IiaHeT CoiHeuHOU
CUCTEMBI, PEaKTUBHOE [IBWJKEHUE JKHUBBIX OpPraHU3MOB, BOCIHPHUATHE 3BYKOB JKHBOTHBIMH,
3eMJIETPSACEHNE, CEHCMUYECKUE BOJIHBI, IlyHAMHU, 3X0, LIBETA TE€J, ONITUYECKUE SBJICHUS B MIPUPOJE,
OuosIornyeckoe JeicTBUE BHUAUMOIO, YIbTPa(QHOIETOBOIO M PEHTTCHOBCKOTO H3Iy4eHUH,
€CTECTBEHHBIN paJOaKTUBHBIN (OH, KOCMUUECKHE JIY4YH, PAIMOAKTUBHOE M3ITyUYE€HUE MPUPOTHBIX
MUHEpAJIOB, IEHCTBHE PaJIMOAKTUBHBIX U3YyYEHUN HA OPraHU3M 4elloBeKa), IPU 3TOM MEPEBOINUTh
MIPaKTUYECKYIO 3a7jauyy B y4eOHYIO, BBIJCNATH CYLIECTBEHHbIE CBOMCTBA (NMPU3HAKH) (PU3NUYECKUX
SIBIICHUI;

o ONMCHIBATh M3yYEHHBIE CBOMCTBA Tel U (U3NYECKUE SBJICHMS, HCIONIBb3Yysd (DHU3MUEcKHe
BEJIMYMHBI (CpeHSsl U MTHOBEHHAs CKOPOCTb Tella MPU HEPAaBHOMEPHOM IBM)KEHHUH, YCKOPEHHUE,
IIEpEMEIIEHHE, ITYTh, YII0Bas CKOPOCTb, CHJIa TPEHHUS, CHJIa YIIPYTOCTH, CHJIA TSKECTH, YCKOPEHUE
CcBOOOZHOTO TaJEHHUs, BeC Tejla, HMIYJIbC Tejla, HUMIIYJIbC CHJIbl, MEXaHuWdeckas padora u
MOIIHOCTb, TOTEHLUAIbHASI SHEPTUS TeJa, MOAHITOrO HaJl MOBEPXHOCTBIO 3€MJIM, TOTCHIIMAIbHAS
SHEpPrusl CXKAaTod NPYKUHBI, KUHETUYECKasi YHEprusi, MOoJHas MEXaHW4ecKas SHEeprusi, Nepuoja U
4yacToTa KojeOaHWi, JUIMHA BOJIHBI, IPOMKOCTh 3BYKa U BBICOTA TOHA, CKOPOCTh CBETA, IOKA3aTelb
MIPEJIOMJIEHUSI CPEJIbl), IPU OMUCAHUM MPABUIBHO TPAKTOBATh (PU3NYECKUI CMBICI UCTIOIb3YEMBIX
BEJIMYMH, 0003HAUEHUS U €IMHUIBl (PU3NYECKUX BEIMYHMH, HAXOAUTH (OPMYIIBI, CBSA3BIBAIOIINE
NaHHYI0 (U3UYECKYI0 BEIWYMHY C JAPYTMMU BEJIWYMHAMH, CTPOUTH TpaduKH H3yYEHHBIX
3aBUCUMOCTEH (PU3MUYECKUX BEINYMH;

o XapaKTepu30BaTh CBOMCTBA Tel, (U3NYECKUE SBJIEHUS M IPOLECCHI, HCIOJIb3Ys 3aKOH
COXPAHEHHUs 3HEPIUHU, 3aKOH BCEMHMPHOIO TATOTEHUS, NPUHLHUII CYNEPIO3ULHN CHJI, IPUHLUI
oTHOcUTENbHOCTH ["anmunes, 3akoHbl HplOTOHA, 3aKOH COXpaHEHMsI UMITYJIbCA, 3aKOHBI OTPAKEHUS
U TpeOMJIEHUS] CBETa, 3aKOHbl COXpaHEHMs 3apsJ0BOTO U MacCOBOTO YHUCEN MpHU SACPHBIX
peakiMsx, Mpd HTOM JlaBaThb CIOBECHYIO (OPMYIHMPOBKY 3aKOHa M 3alHCBIBaTh €ro
MaTeMaTHYeCKOE BBIPAXKEHUE;

o OOBSICHATH (Ppr3MYECKHE MPOLECCH U CBOMCTBA T€d, B TOM YHCJIE M B KOHTEKCTE CUTyalUi
IIPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABIATh NMPUYUHHO--CICICTBEHHBIE CBS3H, CTPOUTH
00BbsICHEHHE W3 2—3 JIOTMUECKUX IIIaroB C OMOpPOW Ha 2—3 HM3YYEHHBIX CBOMCTBA (DU3MUYECKHUX
SIBJICHUH, (PU3NUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;
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o pemars pacuéTHble 3aJaud (OMMPAIOLIMECS HA CHUCTEMY M3 2—3 ypaBHEHUI), HCIOJIb3Ys
3aKOHBI U (POPMYIJIBI, CBSA3BIBAIOIINE (PU3NUECKHUE BEIMYMHBI: HA OCHOBE aHAJIM3a yCJIOBHUS 3a7aud
3aluChIBaTh KPAaTKOE YCIIOBUE, BBIABIATH HEAOCTAIOUIME WM W30BITOUHBIE JIaHHBIC, BHIOMpATh
3aKOHBI W (OpMYJBI, HEOOXOAUMBIE /ISl PpEHICHUs, TNPOBOAUTH pPACUETHI M OICHHUBATH
PEATUCTUYHOCTD MOTYYEHHOTO 3HaYEHUS GU3NYECKON BETUUHHBI;

o pacrio3HaBaTh HpOOJIEMBbI, KOTOPBIE MOXKHO PEIIUTh MPU TMOMOIIM (DPU3HYECKHX METOJOB,
UCIOJIb3YSl ONMCAHME MCCIEN0BAaHUSA, BBIIEIATh IIPOBEPSEMOE IPEANOIOKEHUE, OLEHUBATh
MPaBWIBHOCTh TMOPSAAKAa TPOBEACHHSI HCCIEIOBAHMsS, JeNaTh BBIBOABI, HHTEPIPETHUPOBATH
pe3yabTaThl HAOIIOACHUIN U OTIBITOB;

o MIPOBOAUTH OMBITHI MO HAOMIOJIEHUIO (DU3MUECKUX SBICHUM WU (U3MYECKUX CBOMCTB Tel
(u3yueHue BTOpOoro 3akoHa HprOTOHA, 3aKOHA COXpaHEHUS HHEPrHH, 3aBHUCHMOCTb IEpHOJa
Kos1e0aHui NPYKMHHOTO MasTHHKA OT MaccChl Ipy3a U *KECTKOCTU MPYKUHBI U HE3aBUCUMOCTb OT
aMIUIUTYZIbI MajblX KoJieOaHWU, MPSMOJIMHEHHOE pPaCIpOCTPAHEHUE CBETa, PA3JIOKEHHE Oeroro
CBETa B CIIEKTP, M3YYEHHUE CBOICTB M300paKeHHs B TUIOCKOM 3€pKalieé M CBOMCTB M300payKeHHUS
npeaMeTra B coOuparolieil JinH3e, HaOMIoIeHUe CIUIOUIHBIX U JIMHEWYaThIX CIIEKTPOB M3IyYEHUS):
CaMOCTOSITENILHO COOMPATh YCTAaHOBKY M3 HM30BITOYHOrO0 Habopa 00OpYyJOBaHUS, OMUCHIBATH XOJ
OTIBITA U €r0 Pe3yabTaThl, POPMYIUPOBATH BHIBOIBI,

. MIPOBOAUTH MPU HEOOXOAUMOCTH CEPHUIO IPSIMBIX U3MEPEHUH, ONpeeisis CpeHee 3HaUeHUE
u3MepsieMoil Benu4HHBI ((POKYCHOE paccTOsiHuE CcOOuparolield JHH3bI), 0OOOCHOBBIBATH BBIOOP
croco0a nu3MepeHus (M3MEpUTEIBHOTO TPrOOopa);

o MIPOBOJUTH HUCCIIEIOBAaHUE 3aBUCUMOCTEH (PM3NYECKUX BETUYHMH C HCIIOIB30BAHUEM IMPSIMBIX
U3MepeHuil (3aBUCUMOCTh MYTH OT BPEMEHH IpU PaBHOYCKOPEHHOM ABM)KEHHUU O0€3 HayalbHOM
CKOpPOCTH, Mepuojia KojJeOaHui MaTeMaTH4eCKOro MasTHUKA OT JJMHbl HUTH, 3aBUCUMOCTH yIJja
OTpPaKEHMsI CBeTa OT yIVla MHaJeHUs M yIjla MpeJoMIIEHHs OT yIyla MNaJeHus): IUIaHuPOBaTh
UCCIIEIOBaHUE, CAMOCTOSITEIbHO COOMpaTh YCTAHOBKY, (PMKCHPOBATh pPE3YyJbTaThl IOJYYEHHOMN
3aBUCUMOCTH (PU3MYECKHX BEJUYMH B BUE TaONMIl ¥ IrpaduKOB, AeTaTh BBIBOABI [0 pe3yjbTaTaM
UCCIIEIOBaHMUS;

J MIPOBOJIUTh KOCBEHHbIE M3MEpPEHUs! (PU3NYECKUX BEIMYUH (CPEIHsAs CKOPOCTh U YCKOpPEHHE
TeJa MpH PaBHOYCKOPEHHOM JIBUKEHHMH, YCKOPEHHE CBOOOJHOIO MaJEHUs, )KECTKOCTh MPY)KUHBI,
KO(pPUIIMEHT TPEeHHUsS CKOIBKECHHS, MeXaHudeckas paboTa ¥ MOIIHOCTb, YacTOTa U TEPUOJ
KoJIeOaHUH MaTeMaTHYeCKOro M MPYKHHHOTO MasTHUKOB, ONTHYECKas CHJIa COOMpArOLIeil JHH3HI,
paZMoOaKTUBHBIN (JOH): IUIAHUPOBATh W3MEPEHUs, COOMPATh IKCIEPUMEHTAIbHYIO YCTAHOBKY U
BBINOJIHATh U3MEPEHUs, Ceaysd NPeAOKEHHON WHCTPYKIMHU, BBIYMCIATH 3HAUE€HHE BEJIWYMHBI U
aHAJIM3UPOBATH MMOTYYEHHBIE PE3YIbTAThI C YUETOM 33JaHHOM MOrPEUTHOCTH U3MEPEHMUIA;

o co0Jro1aTh MpaBuiIa TEXHUKH OE30MIaCHOCTH MU paboTe ¢ 1abopaTopHbIM 000pYyI0BaHUEM;
J pa3nuyaTh OCHOBHBIE NMPHU3HAKU W3YUEHHBIX (U3UUECKUX MOJeneil: mMarepuaibHas TOYKa,
a0COIOTHO TBEPJOE TEJIO, TOUEUHBIH MCTOUYHUK CBETA, JIy4, TOHKAS JIMH3A, IUIAHETapHas MOJENb
aToMa, HyKJIOHHAasi MO/IeJIb aTOMHOTO $1/1pa;

o XapaKTepu30BaTh MPUHIMIBI IEHCTBHUS M3YyYEHHBIX MPUOOPOB M TEXHUUYECKHX YCTPOUCTB C
OMopoil Ha MX omucaHus (B TOM 4YHCIE: CHHJIOMETpP, JIATUYUKU IOJIOKEHHS, PACCTOSIHUS H
YCKOpEHUs, pakeTa, »JXOJOT, OYKH, I[epuckon, QoroanmapaT, ONTHYECKHE CBETOBO/IBI,
CIIEKTPOCKOIN, JI03UMETp, Kamepa BuiabcoHa), HCIONB3ysl 3HAHUSA O CBOWCTBaX (UIUUYECKUX
SIBJIIGHUN ¥ HEOOXOIUMbIe (PU3UUECKHe 3aKOHOMEPHOCTH;

J UCIOJb30BAaTh CXEMbl W CXEMaTHYHBbIE DPUCYHKM H3YYEHHBIX TEXHUYECKHX YCTPOMUCTB,
M3MEPUTENBbHBIX MPUOOPOB U TEXHOJIOTMYECKHX MPOLECCOB MPHU PEIIEHUH Y4eOHO--TIPAKTHYECKUX
3a/la4y, ONTHUYECKHE CXEMBbI JJIsi MMOCTPOEHMsI M300pakeHUH B IUIOCKOM 3€pKajie M coOuparoieit
JIMH3E;
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o MPUBOJIUTH MIPUMEPHI (HAXOIUTh HHPOPMAIUIO O IPUMEPaX ) MPAKTUIECKOTO MCIIOTh30BAHUS
¢u3nveckux 3HAHUK B TIOBCEAHEBHOM KU3HU NIl oOecrieueHus: 6€30MacHOCTH NpU OOpAIeHUN C
npubopaMd M TEXHUYECKUMH YCTPOMCTBAMHU, COXPAHEHUS 3/0pPOBbS M COONIOACHHUS HOPM
9KOJIOTMUYECKOTO TIOBEJICHUS B OKPY’KaIOLLEN CPELE;

o OCYIIECTBIATh MOMCK uHpopManuu  (uznueckoro conxepkanuss B MHTepHere,
CaMoCTOSITENIbHO (OPMYIIUPYS MOUMCKOBBIN 3alpoc, HAXOAUTh MYTH OMPEENICHUs TOCTOBEPHOCTH
MOJIyYeHHOM nH(pOpMAIMK HAa OCHOBE MMEIOUINXCS 3HAHUN M JOTIOJHUTEIbHBIX HCTOYHUKOB,;

o WCIOJIb30BaTh MpPHU BBIMOJHEHUU YYEOHBIX 3a/laHuil Hay4YHO--TIOMYJISIPHYIO JIUTEPaTypy
(bu3MYecKOro cojep>kaHus, CIpaBOYHbIE MaTepuaibl, pecypchl ceTu MIHTepHeT, BiajeTh npuéMamMu
KOHCIIEKTUPOBAaHUS TEKCTa, MpeoOpa3oBaHusi WH(GOpPMAIMKA M3 OJHOM 3HAKOBOW CHCTEMBI B
APYTYIO;

. CO3/1aBaTb COOCTBEHHbIE MHCbMEHHBIE U YCTHBIE COOOIIEHMS] HAa OCHOBE MH(pOpMAaLUU W3
HECKOJIbKUX MCTOYHHUKOB (PU3UYECKOT0 COACpNKAHMS, IYOIUYHO MPEACTaBIATh pPE3yIbTaThl
IIPOEKTHOM WJIM UCCIIE0BATEILCKOM 1€ATENbHOCTH, IPU 3TOM I'PaMOTHO HUCII0JIb30BaTh U3yUEHHbBIN
MOHATUMHBIN anmapaTr “u3y4aeMoro paszena (pU3uKu U COMPOBOXK/IATH BHICTYIUICHHE Mpe3eHTalueit
C Y4€TOM 0COOEHHOCTEN ayAUTOPUU CBEPCTHUKOB.
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4. TEMATHYECKOE IINTAHUPOBAHHUE C VYKA3AHHMEM KOJHUYECTBA
AKAJIEMUYECKHUX YACOB, OTBOJAMMBIX HA OCBOEHHUE KAXJIOH TEMBI

YUEBHOTI'O TIPEJIMETA.
7 KIIACC
Kosan4yecTBo 4yacos DJIEKTPOHHBIE
Ne | HaummeHoBaHue B K n \poBBIE)
€JI0B M TeM MPOrpaMMbIl cer OHTPOJIL paktuie Jp
padoThI padoThI 30BaTeJIbHBIE Pecypchl
Pasznes 1. ®u3uka u eé poJib B IO3HAHUM OKPYKAKOIIEr0 MUPa
11 @dusuka - Hayka O 2 bubmmotexa HOK
" oxe //m.edso0.ru/7f416194
bubnuoreka HOK
1.2 | ®usndeckue BEITMYUHBI 2 1 /i edsoo.ru/7f416194
13 EcTtecTBeHHOHAYUYHBIN 2 1 bubmmoteka HOK
" I mo3HaHUA /Im.edsoo.ru/7f416194
Wroro mo paszneny 6
Pa3nea 2. IlepBoHayaibHble CBeleHHS O CTPOEHHMH BellecTBA
bubnuoreka HOK
2.1 Crpoenne pemectsa ! JIm.eds00.ru/7f416194
2.2 MOH:;I:;GBT:G qaCTI/IH 2 1 bubmoreka HOK
' a H //m.eds00.ru/7f416194
>CTBa
23 ArperaTtHble  COCTOSIHMS 2 bubnmnoreka HOK
" lcTBa //m.edso0.ru/7f416194
Hroro no paszneny 5
Paznen 3. /IBu:kenne u B3auMo/ieiicTBue Tej
31 MexaHn4eckoe 3 bubnuoreka HOK
"~ eHue //m.eds00.ru/7f416194
39 Nuepuus, macea, |, 1 bubnuoreka HOK
"~ [HOCTb //m.eds00.ru/7f416194
bubanoreka IIOK
3.3 | Cuna. Bugpt cnn 14 1 2 //m.eds00.ru/7f416194
Hroro mo pazaeny 21
Pasznea 4. /laBjienne TBEPABIX TeJl, )KMAKOCTEH U ra3oB
aBJICHHE. ITepenaua
4.1 eHIz/i[H BHT]?;)L[BIMI/I TI::JIJBI.M:I/I 3 bubmiorexa HOK
' ’ //m.eds00.ru/7f416194
KOCTSMH U ra3aMu
bubanoreka IIOK
4.2 | Mlasnenne xuxoctu S //m.eds00.ru/7f416194
bubnuoreka LHOK
4.3 | Atmocgepuoe nasnenne | 6 /m.eds00.ru/7f416194
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https://m.edsoo.ru/7f416194

' Py //m.edso0.ru/7f416194
Hroro mo pazaeny 21
Pa3znes 5. PaGora u MOIIHOCTh. JHEPrust
bubnuoreka LHOK
5.1 | Pabora u MomHoCTS 3 1 /Im.edsoo0.ru/7f416194
bubnuoreka LHOK
5.2 | IIpocTbie MEXaHU3MBI 5 1 //m.edsoo.ru/7f416194
bubnuoreka LHOK
5.3 | Mexanuueckas SHEPTHs 4 1 1 1im.edsoo.ru/7f416194
Utoro no pazneny 12
PezepBHOE Bpemst 3
OBIIEE KOJIMYECTBO 68 3 12
OB I10 ITPOT'PAMME
8 KJIACC
Kosan4yecTBo yacos DJIEKTPOHHBIE
Ne HauMeHnoBaHnue K \pOBBIE)
€JI0B M TeM MPOrpaMmbl Bcero OHTpPO Hpaxta )P
>ie padoThl Me padoThl |30BAaTEJIbHbIC PECYPChI
Paszgea 1. TensioBble siBJIeHUs
11 Ctpoenne u CBOICTBa 7 bubnuortexa [HOK
" ‘cTBa //m.edsoo.ru/7f4181ce
bubnmmoreka [HOK
1.2 | TemnoBbie MPOLIECCHI 21 1 5 //m.edsoo.ru/7fA181ce
Wroro mo pazneny 28
Paznen 2. DiekTpuyeckne H MATHUTHBIE SIBJICHUS
o e | [ e w0
' . //m.edsoo.ru/7f4181ce
MOJICHCTBHE
29 ITocTossHHBIHM 20 1 7 bubnuoreka [HOK
" IpUYECKH TOK //m.edsoo.ru/7f4181ce
bubnuoreka [HOK
2.3 | MarHuTHbIC SIBJICHHS 6 1 1.5 //m.edsoo.ru/7f4181ce
24 DneKTpoMarHuTHas 4 bubnmnoreka I[HOK
" KU /Im.edso0.ru/7f4181ce
Hroro no paszneny 37
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO | 68 3 14.5
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OB I10 ITPOTPAMME

9 KJIACC
KoauuyecTBO 4acoB DJIeKTPOHHBIE
Ne HaumenoBanue K I )pOBBIE)
HT aAKTH
€JI0B U TeM NPOrpamMMbl Bceero OHTPO p P
sie paboThl [Me paGoThl 130BaTEIbHbIE PeCypChbl

Paznen 1. Mexannueckue siBJCHHUSA

M
1.1 ceﬂnzxaiﬂqegﬁgzo&l ero 10 1 Bubmuorexa HOK
' /Im.edsoo.ru/7f41a4a6
aHus
. bubnuoreka [HOK
1.2 | BsaumoneiicTtBue Ten 20 1 3 //m.edsoo.ru/7f41adat
bubnmmoreka HOK
1.3 | 3axoHbI coXxpaHeHUs 10 3 //m.edsoo.ru/7f41a4a6
Wroro mo paszneny 40
Pa3nen 2. Mexannueckue KoJ1e0aHUs M BOJHBI
21 Mexaandeckne 7 3 bubnmmoreka HOK
" OaHus //m.edso0.ru/7f41a4a6
29 MexaHndyeckue  BOJIHEL 8 1 3 bubnuoreka LHOK
' /Im.edsoo.ru/7f41a4a6
Hroro no pazneny 15

Pasznen 3. 3HeKTp0MaFHI/ITHOQ IOJI€ U 3JICKTPOMATHUTHBLIC BOJIHBI

DIIeKTPOMarHuTHOE TI0JIe

bubnmoteka [HOK

3.1 >KTPOMATrHUTHBIE BOJIHBI 6 2 //m.edsoo.ru/7f41a4a6

Hroro no paszneny 6

Pa3nen 4. CBeToBbIe SIBJICHUS

41 3aKOHBI 6 2 bubnuoTeka [HOK
"~ pOCTpaHEHHMs CBETa //m.edsoo.ru/7f41a4a6

492 JIuH3BI W onTHYECKHE 6 3 bubnmoreka HOK
" )OpBI //m.edso0.ru/7f41a4a6

43 Paznmoxenue oemnoro 3 2 bubnuoreka [HOK
"~ A B CHEKTp //m.edsoo.ru/7f41a4a6

Hroro no paszneny 15

Pa3nen 5. KBanTOBBIC SIBJICHUSA

51 Hcnyckanune o, 1 bubnuoreka [HOK
" OIIEHUE CBETa aTOMOM //m.edso0.ru/7f41a4a6

59 Crtpoenue aTOMHOTO | ¢ 1 bubnmoreka HOK
' //m.edso00.ru/7f41a4a6

5.3 | SnmepHble peakuuu 7 1 1 bubnmoreka [HOK
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i//m.edsoo.ru/7f41a4a6

Hroro no pazaeny 17

Pasnes 6. [loBTOpUTEIbHO-00001IaK01IMIA MOAYJIb

6.1 ;[ICP)IBeTOfoeHeHiKaHm K cz 9 2 bubamorexa HOK
J g aep Yp /Im.edsoo.ru/7f41a4a6
KU 3a 7-9 xiacc
Hroro mo pazaeny 9
OBLLEE KOJIMYECTBO 102 3 27
OB I10O ITPOT'PAMME
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5. YYEBHO-METOJUYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOT'O
ITPOLOECCA

o Ousmka, 7 kmacc/ llepermkua A.B., OO01IecTBO ¢ OrpaHWYEHHOW OTBETCTBEHHOCTHIO
«3paTenbpCcTBO «DK3aMEH»
» ®usuka, 8 knace/ [lepprmkua A.B., OOIIeCTBO ¢ OrpaHUYCHHON OTBETCTBEHHOCTHIO «/[PODA»;
AKIMOHEpPHOE 0011IecTBO «3gaTenbCcTBO «IIpocsenienue»

* Owusuka, 9 wmacc/ Ileppimukua A.B., T'yrauk E.M., OOmecTBo ¢ oOrpaHM4eHHON
0TBeTCTBEHHOCTHIO «JIPODAY; AxuimonepHoe obmectBo «M3narenberBo «IIpocBenieHne)

7 KJIACC

1. 3opun H.M. «KonTponsHO-u3Meputenbupie MaTepuansl. @usuka. 7 kinacc/Coct. H.U. 3opun. —
2-e u3n.,mepepad. — M.:BAKO, 2021.

2. Kupuk JI.A. ®u3uka — 7. Pa3HOypOBHEBbIE CAMOCTOATEIbHbBIE U KOHTPOJbHBIE PAOOTHI. —H-€
n3nanue,- M.MJIEKCA, 2018.

3. Jlykamuk B.M. COopHuk BompocoB u 3anad no ¢usuke. 7-9 xi. — M.: IIpocsemenue, 2017. —
192c¢.

4. Mapon A.E. ®usuka. 7 knacc: ydeOHO-MeTroauueckoe mocooue/ A.E. Mapon.- M.: [Ipoda,
2011.- 123c.:

5. MunskoBa P.J[., BanoBa C.B. ®usmka. 7 xinacc. Jlaboparopusie paboTsl. KoHTpoJbHBIE

3a/1aHuUs. —Caparos:Jluuei, 2022.

6. Ileppimkun A.B. ®usmka. 7 kiacc. YueOHUK JUisi oOIIe00pa30BaTEIbHBIX YUPEKIACHUH .
M.:Ipoda. 2019
8 KJIIACC

1. 3opun H.U. «KouTponsHo-u3MepuTenbHbie Mateprainnl. @usuka. 8 kinacc/Coct. H.U. 3opun. —
2-e u3n.,nepepad. — M.:BAKO, 2018.

2. Kupuk JI.A. ®uzuka — 8. PazHOYypOBHEBBIE CAMOCTOSTENIbHBIE M KOHTPOJIbHBIE paOOTHI. —5-€
m3nanue,- M.MJIEKCA, 2018.

3. Mapon A.E. CamocrosarenbHble M KOHTpOJbHBIE paboTh-8 kiacc 2021 M. J[Ipoda
4. MunbkoBa P.JI., MBanoBa C.B. ®uzuka. 8 kmacc. JlaGopatopubsie pabotsl. KoHTpoibHBIE
3a/1aHuUsl. —Caparos:JIuuen, 2022.
5. Mapon A.E. ®usuka. 8 knacc: yueObHO-meTonuueckoe nocooue/ A.E. Mapon.- M.: Jlpoda,
2019.- 123c.:

6. [Teppikun A.B. duznka-8Ki 2019 M. Hpoda
7. @unonosuuy H.B. Mertonuueckoe mocobue 2018 M. JIpoda

9 KIIACC

1.KoHTpopHBIE U cCaMOCTOSTENBHBIE PA0O0THI 0 (hu3uke. 9 kacc: k yueOHuky A.B. Ileprimknna,
E.M. I'yrauk «®uszuka 9 kmace» / O.W. I'pomnieBa. — M.: M3natenscTBO «OK3amen», 2020.
2.Tectol mo pusuke. 9 kinacc: k yueonuky A.B. [lepsimkuna, E.M. I'ytHuk «®usnka 9 xmaccy /
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O.U. I'pomrieBa. — M.: U3narenbctBO «IK3amMen», 2016.
3. dusuka. 9 xitacc. TeMaTnueckue TeCcTOBbIE 3amanus 11l moaroroBku kK 'MA. / aBt.- coct.: M.B.
boitnenko, O.H. Mupomikuna. — Spocnaib: OO0 «Akagemus pazputus», 2020.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET

1. bubnmuoreka — Bc€ mo mpeamery «®Pusmka». — Pexxum gocryma: http://www.proshkolu.ru
2.  BumeoomeiTel Ha  ypokax. —  Pexum  gocrtyma:  http:/fizika-class.narod.ru
3. Enunas xoyuiekius nudpoBhIX 00pa30BaTelIbHBIX pecypcoB. — Pesxkum moctyma: http://school-
collection.edu.ru

4. NaTepecHble MaTepralibl K ypokaMm (pU3HMKH 10 TEMaM; TECThI IT0 TEMaM; HaIJsIHbIE TIOCOOHS K

ypOKaMm. — Pexxum JIOCTYTIA: http://class-fizika.narod.ru
5. Iudposeie oOpa3oBaTenbHble pecypchl. — Pexum mgocryma: http://www.openclass.ru
6. DiexTpoHHbIe y4eOHMKM 10 (Qusuke. — Pexum gocryma: http://www.fizika.ru
7. ®enepanbHbIi EHTP MH(POPMAMOHHO-00pa30BaTelIbHBIX pecypcoB. http://www.fcior.edu.ru/
8. WurepHer YPOK. http://interneturok.ru/ru/school/physics/
9. Taszera «l ceHrsOps» Marepuansl 1o  Qusuke. http://archive.lseptember.ru/fiz
10. AHumanuu bu3nIecKux 00BEKTOB. http://physics.nad.ru/
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