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INOACHUTEJIbBHAS 3AIIMCKA

[IporpamMa 1o ¢u3KMKe Ha YpPOBHE OCHOBHOTO OOIIero OOpa3oBaHMs COCTaBlieHa Ha
OCHOBE TOJIOXEHUI W TpeOOBaHWN K pe3ylbTaTaM OCBOCHHS Ha 0a30BOM YpOBHE OCHOBHOU
oOpasoBarenbHONW Tporpammbl, mpeactaBieHHbIx B PI'OC OO0, a Takke ¢ ydérom
denepanbHOil paboueld mporpammbl BocnuTanus W KoHuenmuu mnpenojgaBaHus y4eOHOTO
npeaMera «PusukKay.

Conmepxanue  mporpaMMbl 1o (U3MKE ~ HAmpaBlIeHO  Ha  (OPMHPOBAHUE
€CTECTBEHHOHAYYHOM TIPaMOTHOCTH OOYy4aloUIMXCSd W OpraHu3alMi0 HM3y4eHHs (QHU3UKU Ha
NEeSTeIbHOCTHOW OCHOBe. B mporpamMMe mo (Qu3uMKe YYUTHIBAIOTCS BO3MOKHOCTH Y4eOHOTO
npeamera B peanmm3anuu  TpeboBanuit PI'OC OOO K mIaHUPYEMBIM JIMYHOCTHBIM U
METalpeIMETHBIM  pe3ylbTaTaM  OOy4YeHHs, a  TakkKe  MEXIPEIAMETHbIE  CBS3U
€CTECTBEHHOHAYYHBIX YYEOHBIX MMPEAMETOB Ha YPOBHE OCHOBHOT'O 00111er0o 00pa3oBaHusl.

[IporpamMma no (u3mMKe ycTaHaBIMBAeT paclpeiesieHue y4eOHOTo marepuana Mo rojam
o0ydeHust (1Mo Kjiaccam), NpenjgaraeT TPUMEPHYIO TMOCJIEI0BATEIbHOCTh H3YyYEHUS TEM,
OCHOBAaHHYI0 Ha JIOTUKE pa3BUTHUsS MPEAMETHOIO COJEpKaHUS U Y4YETE BO3PACTHBIX
0COOCHHOCTEH 00yYaromnXCs.

[Tporpamma o ¢usuke pazpadboTaHa C LETbI0 OKa3aHHU METOANYECKON TOMOIIU YIUTETIO
B CO3/IaHUU paboyell MPOrpaMmbl 10 y4eOHOMY MPEIMETY.

OwusmKa ABISETCS CHCTEMOOOPa3yIOIUM Il €CTECTBEHHOHAYYHBIX Y4eOHBIX MPEIMETOB,
MOCKOJNIbKY (pU3UYECKHe 3aKOHBI JIeKaT B OCHOBE MPOIIECCOB U SIBJICHHM, N3y4aeMbIX XUMUEH,
Ouonorueii, actpoHomuerd U Qundeckoil reorpadueil, BHOCUT BKJIaJ B €CTECTBEHHOHAYYHYIO
KapTUHY MUpa, MPEeIoCTaBisieT HaumOojee siCHble oOpas3lpl MPUMEHEHHMs] HAy4HOro MeToja
MO3HAHMS, TO €CTh CIIOCO0A MOJIy4YEHUs JOCTOBEPHBIX 3HAHUN O MUpE.

Opna w3 TNaBHBIX 3a7ad (U3NYECKOTO 00pa3oBaHUsl B CTPYKType oOIIero oopazoBaHUs
COCTOMT B (POPMHUPOBAHUU €CTECTBEHHOHAYYHONW TPAMOTHOCTH M HWHTEpeca K HayKke Yy
o0ydJaronuxcs.

N3yuyenne ¢u3uku Ha 0a30BOM YpOBHE IIpENIoJiaraeT OBJAJIEHUE CIEAYIOIUMU
KOMIIETEHTHOCTSAMH, XapaKTEPU3YIOUIUMHU €CTECTBEHHOHAYUYHYIO TPAMOTHOCTb:

® HAy4YHO OOBSCHATH SIBJICHUS;

® OLEHUBATh U MIOHUMATh OCOOEHHOCTH HAyYHOT'O UCCIIEIOBAHUS;

® HHTEPHPETUPOBATH JAaHHBIE W MCIOJNb30BaTh HAy4YHBIE JOKa3aTeNIbCTBA IS
MOJTYYCHUS BHIBOJIOB.

[lenu wm3yueHust (QU3MKM HA YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs ONpEAETCHbI B
Konnenmuu npenoaaBanus ydeOHoro mnpenMera «Pusnka» B 00pa3oBaTeNbHBIX OPraHU3ALNAX
Poccuiickoit denepaiuu, peanu3yrONIMX OCHOBHBIE 00II€00pa3oBaTeIbHBIE MPOTPAMMEBIL,
yTBepxkI€HHONW pemeHneM Kosmermn MunncrepeTBa npocsemenus Poccuiickont ®enepanun
(mportokon ot 3 nexadbps 2019 r. Ne [IK4BH).

Henun nzyvyenus pU3NKH:

e npuoOpeTeHHe HHTEepeca M CTPEeMJICHHsS OOydYalolmuXcs K HAyYHOMY HW3YYCHHIO

MPUPOJIBI, PA3BUTHE UX WHTEIJIEKTYaIbHBIX M TBOPUECKUX CIIOCOOHOCTEI;
® pa3BUTHE TPEACTABIEHWH O HAydHOM METOJ€ TMO3HaHUA U (HOpMHUpPOBaHHE
MCCJIEI0BATENBCKOTO OTHOIIEHUS K OKPYKAIOIINM SIBJICHUSIM;



e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pPe3ysbTaTa U3Y4YEeHHUS OCHOB CTPOCHHS
MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;

e (opMupoBaHHE MPEACTABICHUNA O POJIH (PU3UKHU JUISI PA3BUTHS JIPYTUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHIi;

® Dpa3BUTHE NPEACTABICHUH O BO3MOXKHBIX cdepax Oyaymed mnpodeccnoHaIbHON
JESITEIbHOCTH, CBSI3aHHOM ¢ (pU3UKOI, MOATOTOBKA K JalbHEWUIIEMY O0y4eHHUIO B 3TOM
HaIpaBJICHUU.

JocTikenne STHX I1eneil mporpamMmbl 1o (U3MKe Ha YpPOBHE OCHOBHOTO OOIEro

00pa3oBaHus 00ECIICUNBACTCS PEIICHHEM CIICAYIOUINX 3aa4:

e [puoOpeTeHHe 3HaHUM O JUCKPETHOM CTPOCHHUM BEILECTBA, O MEXAHUYECKUX,
TEIUIOBBIX, DJIEKTPUYECKIX, MATHUTHBIX M KBAHTOBBIX SIBJICHUSX;

e [puoOpeTeHHe YMEHUM ONUCBHIBATH M  OOBACHATH (PU3WYECKUE SIBICHUS C
MCIOJIb30BaHUEM TOJTyYEHHBIX 3HAHUIA;

® OCBOCHHME METOJOB pEIIECHUS MPOCTEUIINX pPACYETHBIX 3aJad C MHCIOJIb30BAaHUEM
dbuznyeckux Mozeneil, TBOPUYECKUX U MPAKTUKOOPHUEHTUPOBAHHBIX 33/1a4;

e pa3BUTHE YMEHUN HaOIOJaTb MPUPOAHBIE SBJIEHUS U  BBIIOJIHATH  OIBITHI,
nabopaTtopHble PabOTHl M SKCIIEPUMEHTAJIbHBIE HCCIEIOBAaHUS C HCIOJIb30BAHUEM
U3MEPUTENIbHBIX TPUOOPOB;

e ocBocHHE MPUEMOB PabOThl ¢ HHPOpMAIMEl (U3MUECKOTO COJEP)KAHUS, BKIIOYAS
UHPOPMALIMIO O COBPEMEHHBIX JOCTIDKEHHSX (U3MKH, aHAIU3 M KPUTHYECKOE
OlLICHMBaHME UH(OPMALINU;

® 3HAKOMCTBO €O cepamu npodecCHOHATBHON AEATEIHHOCTH, CBA3aHHBIMU C (DU3UKOH,
Y COBPEMEHHBIMU TEXHOJIOTMSIMH, OCHOBAHHBIMH Ha JOCTHKEHUSIX (PU3MUECKOIN HAYKH.

Ha un3yudenue ¢usuku (6a30BbIN ypOBEHb) Ha YPOBHE OCHOBHOI'O 00Iero odpa3oBaHuUs
otrBojuTcs 238 yacoB: B 7 kinacce — 68 yacos (2 yaca B Hezleno), B 8 kiacce — 68 dacoB (2 yaca B
HEJIEINIO), B 9 KJ1acce — 102 yaca 3 yaca B HEJIENI0).

[Tpennaraemslii B mporpamMme no pusuke nepeyeHb Jadb0paTOPHBIX pabOT U OMBITOB HOCUT
pPEKOMEH/IaTeNIbHBIA XapaKTep, Y4uTellb JejaeT BhIOOp MPOBENEHMs J1a0OpaTOpHBIX paboT U
OTIBITOB C YUETOM MHIUBUYaTbHBIX OCOOEHHOCTEN 00y4JaroInXCsl, CIUCKA SKCIIEPUMEHTAIbHBIX
3a/laHui, IpeJiaraéMbIX B paMKax OCHOBHOI'O I'OCY/IapCTBEHHOI'O AK3aMeHa M0 (PU3HUKE.



COJAEP)KAHUE OBYYEHUA

7 KUIIACC

Pazgen 1. ®u3nka u €€ poJsib B MO3HAHUHU OKPYKAKOIIEr0 MUPA.

®usnka — Hayka o npupoje. SABnenus npupoasl. PuU3ndecKkre SBICHUS: MEXAHHUYECKUE,
TEIJIOBBIC, AJIEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

Ousnueckue BenuUMHBL M3Mepenue Qusnueckux BenuuuH. Dusmdeckue HPUOOPHI.
[TorpemHocTs u3mMepenuii. MexxayHapoaHas CUCTEMA €IUHMUII.

Kak ¢usuka u gpyrue ecTecTBEHHbIE HAyKH W3Yy4aroT Ipupony. EcrecTBeHHOHAy4HBIN
METOJ TO3HAHUs: HAOIIO/IeHHe, IOCTAHOBKA HAYYHOTO BOMNPOCA, BBIABMIKEHUE THUIIOTE3,
OKCIIEPUMEHT 110 TMPOBEPKE THIMOTE3, OOBsSCHEHHWE HalIogaeMoro sBieHus. OnucaHue
(bu3NYECKUX SIBICHUN C TTOMOIIBIO MOJIEINICH.

Hemoncmpayuu.

1. Mexanunueckue, TeIUIOBbIC, SJIEKTPUUECKHE, MATHUTHBIC, CBETOBBIC SIBJICHUS.

2. Dusudeckue MpUOOPHI M MPOIEAYPa MPSIMBIX U3MEPCHHI aHAJIOTOBBIM M ITU(POBBIM

puoOpOM.

Jlabopamopnwsie pabomot u onvimel.

OmnpeneneHne EHbI JSJICHUS KA H3MEPHUTEIHLHOTO TPHOOopA.
N3mepenne paccTOsTHU.

N3mepenne 00bEMa KUIKOCTH B TBEPOTO TeEIa.

Ornpenenenre pa3MepoB MaJbIX TeI.

ok wnE

W3mepenue Temreparypbl TpW IOMOIIMA JKHAKOCTHOTO TEPMOMETpa M JaT4HKa
TEMIIepaTyphI.
6. IlpoBeneHue wuccieqOBaHUS O HPOBEPKE TMIIOTE3bI: JAIbHOCTh MOJETA IIapHKa,
MYIIEHHOTO FOPU30HTANIBHO, TEM OO0JIbIIE, YeM OOJIbIIe BHICOTA ITyCKa.

Pa3nea 2. [leppoHavyaibHbIe CBeleHUS O CTPOEHHMH BellecTBA.

CrpoeHre BemiecTBa: aTOMbl M MOJICKYNBI, WX pa3Mmepbl. OTBITHI, JTOKa3bIBAIOIINE
JMCKPETHOE CTPOEHHE BEIIECTBA.

JIBukenne yacTull BemiecTBa. CBSI3b CKOPOCTH JBUKEHHS YaCTHUI[ C TEMIEpaTypOi.
BbpoyHnoBckoe nBmwxenue, nuddysus. BzaumopeiicTBUe dYacTHI] BEIIECTBA: MPUTSHKEHUE U
OTTAJIKHBAHUE.

ArperaTHble COCTOSIHMS ~ BEILECTBA: CTPOEGHUE TIa30B, JKUAKOCTEH U TBEPABIX
(kpHuCTaIIMYecKuX) Ted. B3auMOCBS3b MEXIY CBOMCTBAMHM BEIIECTB B PAa3HBIX arperaTHBIX
COCTOSIHUSIX W WX aTOMHOMOJIEKYJSIPHBIM CTpoeHHeM. OcOOEHHOCTH arperaTHbIX COCTOSTHHA
BOJIBI.

Hemoncmpayuu.

1. HaOmronenue GpOyHOBCKOTO JABHKEHHS.

2. Ha6mronenue quddy3un.

3. HaOmonenue sBeHMH, OOBSCHSIIONIMXCS NPUTSHDKEHUEM M OTTAIKHBAHHEM YaCTHI]

BELIECTBA.

Jlabopamopuvie pabomul u onvimol.

1. Omnenka quamerpa aToMa METOJIOM PAZIOB (C KCTONb30BaHUEM (oTorpaduii).

2. OnbITHI 110 HAOJIOICHUIO TETUIOBOTO PACIIMPEHUS Ta30B.



3. OmnbIThI 10 OOHAPYKEHUIO JEHCTBUS CHII MOJIEKYJIIPHOTO MPUTSHKCHHUS.

Pa3nen 3. /IBu:keHne U B3auMo/ieiicTBHeE TeJl.

Mexanuueckoe JBUKeHHE. PaBHOMEpHOE M HepaBHOMEpHOE JBHKeHUE. CKOpPOCTb.
CpenHsist CKOpoCTb ITPU HEPAaBHOMEPHOM JBMKEHUU. Pacd€r myTH 1 BpeMEHU JBUKEHUS.

SIBnenune wHepuuu. 3aKOH HHepUuHU. B3aumonelcTBuEe Tell KAaK NPUYMHA W3MEHEHUs
CKOpPOCTH JIBM)KEHMs Tell. Macca kak Mepa uHepTHocTH Tena. [lnotHocts BemectBa. CBA3b
IUIOTHOCTH C KOJIMYECTBOM MOJIEKYII B €IMHUIE 00BEMA BEIIECTBA.

Cuna xak XxapakrepucTuka B3aumojeiicTBus ten. Cuna ympyroctu M 3akoH ['yka.
W3mepeHne cuiibl C NMOMOIIBIKD JUHAMOMeTpa. fIBieHHe TAroTeHHs W cuia Tsokectu. Cuna
TSKECTU Ha Jpyrux IuiaHerax. Bec tema. HeBecomocts. CriokeHue cuil, HapaBJIEHHBIX IO
onHOI npsimoil. PaBHozelicTBytomast cuit. Cuna TpeHus. TpeHue CKOJIbKEHUS U TPEHUE TOKOS.
Tpenue B Ipupoe U TEXHUKE.

Hemoncmpayuu.

Habmroienue MexaHu4eckoro JBUKEHHS Tena.
N3mepeHune ckopocTy NPSIMOIMHENHOTO ABMXKEHHUS.
Habumronenue siBjaeHUs] UHEPIUH.
Habmroienue n3MeHeHns: CKOpOCTH MPH B3aUMOJICHCTBUH TETl.
CpaBHeHue Macc 10 B3aUMOJICHCTBUIO TEIl.
CrnosxeHue cuil, HalpaBJIEHHBIX 110 OJHOW MPSMOH.
Jlabopamopnwvie padbomot u onvimol.
1. OmnpeneneHue CKOpPOCTH PABHOMEPHOI'O IBMXKEHHUS (LIApUKa B KHUJIKOCTH, MOJENIU
AIIEKTPUUYECKOT0 aBTOMOOWMIIS U TaK Jiajee).
2. OmnpeneneHne cpenHell CKOPOCTH CKOJNBKEHHS OpycKa WM IIapuKa 10 HAKIOHHON
IIJIOCKOCTH.
3. OmpeneneHue MIOTHOCTH TBEPJIOTO Tea.
4. OnbIThl, AEMOHCTPUPYIOILINE 3aBUCUMOCTh pacTskeHHs (nedopMarvu) NPy HUHbI OT
MIPUIIOKEHHOMN CHJIBI.
5. OnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI TPEHHS CKOJIbKEHHS OT Beca Teja U
XapakTepa COIPUKACAOIINXCs TOBEPXHOCTEN.

Pa3nen 4. laBienue TBEPABIX TeJl, :KUAKOCTEH U ra3oB.

JaBnenue. CriocoObl yMEHbBIIEHNS U YBETUUEHUS JaBieHus. JlaBieHue ra3a. 3aBUCUMOCTD
JaBJIeHUs ra3a oT 00béMa, Temneparypsl. Ilepenaua naBneHuss TBEPABIMU TeaMH, KHUAKOCTIMU
u ra3amu. 3akoH [lackans. [IHeBMaTHueckne MamMHbBL. 3aBUCUMOCTH JABJIEHUS KUAKOCTH OT
ryOunsl.  ['mapocratmueckuit  mapagokc. CooOmarommecs cocyabl.  ['uapaBindeckue
MEXaHU3MBI.

AtMocdepa 3emnun u atmochepHoe naBineHue. [IpuuuHBI CyliecTBOBaHUS BO3IYIIHON
obonouku 3emnu. OnbiT Toppuuermnu. M3mepeHue arMocepHOro IaBieHUs. 3aBHCHUMOCTb
aTMOC(EepHOro JaBJCHUS OT BBICOTHI Haja YypoBHeM Mops. IlpuGopbl ans u3MepeHus
aTMOC(hEepHOTO JTaBJICHHUS.

JlelicTBHE )XUJIKOCTH U Ta3a Ha MOTPYXEHHOE B HUX Teno. BriTamkuBaromas (apxumenoBa)
cuia. 3akoH Apxumena. [InaBanue ten. Bo3nyxomnnasanue.

Hemoncmpayuu.

1. 3aBHCHMOCTP JIaBJICHUS Ta3a OT TEMIIEPATYPHI.

2. llepenaua naBneHus )KUIKOCTBIO U Ta30M.

ok wnE
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Coobmaronyecs: cocy/sl.

I'mppasinyeckuii pecc.

[TposiBnenue neicTBUs aTMOCHEPHOTO JaBICHHUS.

3aBUCUMOCTh BBITAJIKUBAIOIICH CHJIBI OT 00BEMa MOTPYKEHHOW YacTH Tela M
IUIOTHOCTH KHUJIKOCTH.

PaBeHCTBO BBITAIKMBAIOIIEH CHIIBI BECY BBITECHEHHOM KUAKOCTH.

VYcenoBue 1utaBaHus TeN: IUIABAHUE WIM IIOTPYXKEHUE TEJI B 3aBUCUMOCTH OT
COOTHOUICHUS IUIOTHOCTEN TEJA U KUIKOCTH.

Jlabopamopnwvie padbomot u onvimeol.

1.

HccnenoBanue 3aBUCUMOCTH Beca Tela B BOJIe OT 00bEMa MOTpyKEHHOM B XKHMIKOCTb
4acTH Tena.

OnpeneneHnue BbITAIKUBAIOIIEH CUJIbI, JACUCTBYIOLIEH Ha Teno, HOrpyXEHHOE B
KUIKOCTD.

IIpoBepka HE3aBUCMMOCTH BBITAJIKHUBAIOIIECH CHJIBI, JCWCTBYIOLIEH Ha TEIO B
JKUJKOCTH, OT MaCCHI TeJIA.

OnbIThI, 1EMOHCTPUPYIOLUE 3aBUCUMOCTb BBITAJIKUBAIOLIEH CHUIIbI, IEUCTBYIOIIEH Ha
TEJIO B XKMJKOCTH, OT 00bEMa NOrpyKEHHON B JKUAKOCTh YaCTU TeJa U OT MJIOTHOCTH
KUJKOCTH.

KoncTpynpoBanue apeoMerpa WM KOHCTPYMPOBAHHE JIOAKM M ONpeAeieHue e€
Ipy30I10ABEMHOCTH.

Pa3zgea 5. Pa6ora u MOIIHOCTH. JHEPrus.

M

CXaHN4YCCKas pa60Ta. MoOmIHOCTE.

[IpocTeie MeXaHU3MBI: pblyar, OJIOK, HakJIOHHas IUIOCKOCTh. IIpaBuiio paBHOBecus

pplyara.

[IpumeHeHne npaBuiia paBHOBECHUS pbluara K OJOKY. «30J0TO€ MPaBUIIO» MEXAHHUKH.

KIIJ mpocTsix MexaHu3MoB. [IpocTbie MexaHNU3MbI B OBITY U TEXHHKE.
Mexannueckas 2Heprud. KuHeTmdeckas W mnoTeHIMalnbHas 3Heprus. lIpespaienune
OJIHOTO BUJ1a MEXaHUUECKON SHEPTUHU B APYroil. 3aKOH COXpaHEHUs IHEPTHH B MEXAHUKE.

Hemoncmpayuu.
1. Tlpumepsl MPOCTHIX MEXAHNU3MOB.
Jlabopamopuvie padomol u onvimel.
1. Ompenenennie paOOTBI CHUIIBI TPEHHUS TPU PABHOMEPHOM [JIBKEHUH Tela IO
TOPU30HTAIILHON TOBEPXHOCTH.
2. HccnenoBaHue ycaoBUN paBHOBECHS pbluara.
3. Usmepenue KIT/[ HakIOHHOHM MIOCKOCTH.
4. VI3yueHue 3aKOHA COXPaHEHUSI MEXaHUYECKOW SHEPTHUH.
8 KUIACC

Pa3nes 6. TensioBble siBJICHUS.
OCHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-KMHETUYECKOM TEOPUH CTPOEHHMS BemecTBa. Macca

U pa3Mepbl aTOMOB M MOJeKyJI. ONBITBI, TOATBEPKIAIOIINE OCHOBHBIC TIOJIOKEHUS
MOJIEKYJISIPHOKWUHETUIECKON TEOPUH.

Mopnenu TBEPIOTO, )KHUIKOTO U Ta3000pa3HOT0 COCTOSHUM BelecTBa. Kpucrammueckue u
amopdusie Tena. OObsICHEHNE CBOMCTB Ta30B, )KUAKOCTEH M TBEPABIX TEJI HA OCHOBE MOJIOKEHUN



MOJIEKYJIIPHO-KMHETHYECKOM Teopuu. (CmayuBaHWE MW KalWUISIpHbIE sBIEHUS. TemioBoe
pacCIIMpPEHHE U CHKATHUE.

Temmneparypa. CBsi3b TeMmIlepaTypbl CO CKOPOCTHIO TEIUIOBOTO JBMXKCHHS YacTHIIL.
Buyrtpennsst sHeprusi. CmocoObl W3MEHEHHsS BHYTPEHHEW OHEpruu: Terionepenada u
COBEpIIIeHHE padoThl. BUIbI TeTIONEpe1aun: TEeIJIONMPOBOAHOCTh, KOHBEKIINS, U3TYUCHHE.

KonnyecTBo TemIoThl. YIelbHas TEIIOEMKOCTh BellecTBa. TemIooOMeH H TEIIOBOE
paBHOBecHe. YpaBHEHHE TEIUIOBOTO OanaHca. [lmaBrneHue u OTBEpJeBaHUE KPUCTALTUYCCKHUX
BEIIECTB. YAenbHas Teryora ruiaBieHus. [lapooOpa3oBanue W KoHjeHcarus. lcnapeHue.
Kunenue. YnenpHas Teruiota mapooOpa3oBaHUs. 3aBUCUMOCTh TEMIIEPATypbl KHUIICHHS OT
aTMOC(hEpHOTO JaBJICHHUS.

BnaxnocTs Bo3ayxa.

DHeprus TOIMBa. Y IeJbHas TEIJIOTa CrOPAHUS.

[Tpunnumner pabotel TeruoBblx aBuratenei KIIJ[ TemmoBoro asuratens. TermmoBbie
JIBUTATEIH U 3aLIUTa OKPYKaroUIed Cpeibl.

3aK0oH COXpaHEHUs U IPEBPAILICHUS SHEPTUHU B TEIUIOBBIX MPOIIECCaXx.

Hemoncmpayuu.

Habmtoienue OpoyHOBCKOTO TBUKEHUS.
Habmonenue nuddysun.
HabGmronenue siBieHnit cMauynBaHUs M KalTWJUTSIPHBIX SIBJICHUM.
HabGmronenue TeniaoBoro pacuimpeHust Tel.
W3meHenune naBiaeHus ra3a Ipy M3MEHEHUH 00bEMa U HarpeBaHWU WJIU OXJIaXKICHHH.
[IpaBuna n3MepeHus TeMiepaTypsl.
Bunae! renionepenaun.
OxnaxxJIeHre Mpu COBEPIIEHNUU PabOTHI.
HarpeBanue npu coBepiiieHr# paboThl BHEITHUMH CHUJIaMH.
. CpaBHEHHE TETUIOEMKOCTEN Pa3IMYHBIX BEILIECTB.
. HaGmonenne xumneHwus.

©CooNOAELDE
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. Habnronenne nocTossHCTBa TeMIEpaTyphl P TUTABJICHUH.

13. Mojenu TEIIOBRIX ABUTATENEN.

Jlabopamopuvie pabomul u onvimol.

OnbITHI 10 OOHAPYKEHUIO ACHUCTBUS CHUIT MOJIEKYJISIPHOTO TPUTSKECHMUSL.

OnbITHI O BhIpAIIMBaHUIO KPUCTAJUIOB IOBAPEHHOM COJIM MIIM caxapa.

OnBITH MO HAOTIOIEHUIO TETIOBOTO PACIIUPEHHUS Ta30B, )KUIKOCTEH 1 TBEPABIX TE.

Omnpenenenue JaBieHUs BO3yXa B OAJUIOHE IIPHUIIA.

OnpIThI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh JIaBJIEHUS BO3JyXa OT €ro o0béMa Hu

HarpeBaHUs WM OXJTKICHHUS.

6. IlpoBepka ruMOTE3bl JMHEHWHOW 3aBUCUMOCTH JJIUHBI CTOJNOMKA JKUIKOCTH B
TEPMOMETPUUYECKOIN TPyOKe OT TeMIIepaTyphI.

7. HaGmroneHue n3MeHEHUs] BHYTPEHHEW DHEPTUU Teja B pe3yjbTaTe TeIuionepeaadn 1
pabOTHI BHEITHUX CHIL.

8. HccnemoBanue siBJICHHS TEIIIOOOMEHA MIPHU CMEIIMBAHUH XOJIOIHOM U TOpsYel BOIBI.

9. OmpeneneHue KOIMYECTBA TEIIOTHI, MOJIYYEHHOTO BOJOW TpPU TEIJIOOOMEHE C
HarpeThiM METAJUTMYECKUM ITHITHHIPOM.

10. Onpenenenue yaeapHON TETUIOEMKOCTH BEIIECTBA.
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11. UccnemoBanue mporecca UCIapeHHs.

12. Onpenenenre OTHOCUTENFHON BIAXKHOCTH BO3/yXa.

13. Onpenenenue yaenbsHON TEIUIOTHI ITABICHUS JIbA.

Pa3nen 7. DaekTpuyeckue 1 MArHUTHBIE SIBJICHHS.

Onektpuzanus Tenl. J[Ba pona 3JIEKTpHUUYECKUX 3apsAloB. BzaumonelcTBHue 3apsyKEHHBIX
ten. 3akoH KyrnoHa (3aBUCMMOCTH CHIIBI B3aMMOJEWUCTBUS 3apSKEHHBIX TEl OT BEIWYHHBI
3apsiIOB U PACCTOSIHUS MEXKTY TEJIIAMH).

Onexkrpuueckoe nose. Hanpsx€HHOCTh 3nekTpuueckoro nosst. IlpuHnun cynepno3unuu
JNEKTPUUYECKUX TMOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenu snexkTpuyeckux 3apsaoB. DJIEMEHTapHBIM 3ieKkTpudeckuil 3apsia. CtpoeHue
atoma. [IpoBOIHUKY U TUAJIEKTPUKU. 3aKOH COXPAHEHUS AIEKTPUUYECKOTO 3aps/a.

ONEeKTpUYECKU TOK. YCIOBHS CYIIECTBOBAHUS JJIEKTPUUYECKOTO TOKa. McTouHuku
MOCTOSIHHOTO TOKa. JIeHCTBUS 3JIEKTPUYECKOrO TOKa (TEIIOBOE, XMMHUYECKOE, MarHuTHOE).
DJIEKTPUUYECKUI TOK B )KMJIKOCTSIX U ra3ax.

Onektpuueckas uenb. Cuna Toka. OnekTpuueckoe HampspkeHue. ConpoTHBIEHHE
IPOBOJAHMKA. YJIEJIbHOE CONPOTUBJIEHHE BellecTBa. 3akoH Owma I ydacTka LEMNu.
[locnenoBarenbHOE U MapaielIbHOE COETMHEHUE IPOBOJHUKOB.

Paborta u MOLTHOCTB 3MEKTpUUECKOro ToKa. 3akoH J[oyms—JIeHna. DnaexTpuueckue 1enu
U TIOTPEOUTENHN AIIEKTPUIECKON 3HEpruH B ObITy. KOpoTKOE 3aMBIKaHHeE.

[TocrosiHHbIE MarHuThl. B3aMMoOAENCTBHME NOCTOSHHBIX MAarHUTOB. MAarHutHoOe IIOJe€.
MarnuTtHoe noje 3eMJId U ero 3HaueHue JUIs )kU3HU Ha 3emuie. OnbIT Dpcreaa. MaruutHoe nosie
ANEKTPUUECKOro ToKa. [[puMeHeHne 3JeKTPOMarHuToB B TeXHUKE. J/[eficTBe MarHUTHOTO MOJIs
Ha TPOBOJHUK C TOKOM. OJEKTpOJABHUraTelb IOCTOSHHOTO ToKa. Mcmonb3oBaHue
AIIEKTPO/IBUraTesiel B TEXHUYECKUX YCTPOICTBaX U Ha TPAHCIOPTE.

Oneiter  @apagnes. SIBneHue  anekTpomMarHuTHOM  wHAykuuu. IlpaBuimo  JleHna.
OnektporeHepatop. CrnocoObl TOMyYEHUS DIIEKTPUUYECKOW HHEPruu. DIEKTPOCTAHIIMK Ha
BO300HOBJISIEMBIX UCTOYHUKAX YHEPTHUH.

Hemoncmpayuu.

DneKkTpu3zanus Ted.
JIBa pojia ANEeKTpUYECKUX 3apsSA0B U B3aUMOJEHCTBUE 3apsyKEHHBIX TEll.
YCTpoCTBO U IEHCTBHE IIEKTPOCKOIIA.
DnekTpocTaTHuecKast UHIYKIIHSL.
3aKOH COXpaHEHUs ANEKTPUUECKUX 3apsiIOB.
[IpoBOIHUKY U AUDIIEKTPUKH.
MonenrpoBaHue CUIOBBIX JIUHUIN 3JEKTPUUECKOTO TOJIS.
N cToYyHUKM TOCTOSIHHOTO TOKA.
JlelcTBUSA 2IIEKTPUYECKOTO TOKA.

. DIIEKTPUUYECKHUI TOK B )KUJIKOCTH.

. "'a30BBbIi1 pazps.

WooNoaR~WDE
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. 3MepeHne cuiibl TOKa aMIIepMETPOM.
. I3MepeHne 3JIeKTpUYECKOr0 HAIPSKEHUS BOJIBTMETPOM.
. Peocrar u marazuH cCOnpoTHBIIEHUN.

e
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. BzanmMmoieicTBrEe MOCTOIHHBIX MAarHUTOB.
. MoaenupoBaHre HEBO3MOXHOCTH Pa3ieJICHHs TTOJIFOCOB MarHUTAa.
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(o3}



17.
18.
19.
20.
21.
22.
23.
24.
25.

MopenrpoBaHue MarHUTHBIX MOJIEW MTOCTOSTHHBIX MarHUTOB.

OmneiT OpcTena.

MarauTtHoe 1nose ToKa. JJIeKTPOMarHur.

JlelicTBME MAarHUTHOTO TOJIS1 HA TPOBOJHUK C TOKOM.

DIIEKTPOABUTATEIb IIOCTOSTHHOTO TOKA.

HccnenoBanue siBICHUS JIEKTPOMATHUTHON UHAYKIUH.

Onpitel @apanes.

3aBUCHMOCTb HalpaBICHUS UHYKIIMOHHOIO TOKA OT YCJIIOBUM €r0 BOSHUKHOBEHHUS.
DIIEKTPOreHepaTop MOCTOSHHOTO TOKA.

Jlabopamopuwvie padbomot u onvimeol.

1. OmnbITH 10 HAOTIOACHUIO STCKTPU3AUH TEJT HHAYKIIUEH U TIPU CONPUKOCHOBEHHH.

2. HccnenoBanue neiicTBUS SIEKTPUYECKOTO OIS HA IIPOBOAHUKH U IUDIIEKTPHUKH.

3. COopka u npoBepka padbOThl JIEKTPUUYECKOH LIEMU TOCTOSTHHOIO TOKA.

4. W3MmepeHue U peryaupoBaHUe CHIIbI TOKA.

5. Hzmepenue u peryaupoBaHue HAMPSHKSHUSI.

6. HccrnemoBaHue 3aBHCHMOCTH CHIIBI TOKA, HAYILIETO Y€pe3 PE3UCTOP, OT COMPOTHBIICHHS
pe3ucTopa 1 HAPsHKEHUs Ha PE3UCTOPE.

7. OnbITel, JEMOHCTPUPYIOLIME 3aBUCUMOCTb  JIEKTPHUUECKOTO  COIPOTHBIICHUS
IPOBOJHUKA OT €r0 JJTMHBI, IO ITOTIEPEYHOr0 CEUSHHS U MaTepHaa.

8. IlpoBepka mpaBuia CIOXKCHHS HANPSHKCHUH TIPH TOCIEAOBATEILHOM COCAMHEHUH
JIBYX PE3UCTOPOB.

9. TIpoBepka mpaBuia Ui CHIIbI TOKA MPH NMapauIeIbHOM COCTUHEHUN PE3UCTOPOB.

10. Omnpenenenrie pabOTHI AIMEKTPUISCKOTO TOKA, WAYIIETO Yepe3 PE3UCTOpP.

11. OmnpeneneHrie MOIIHOCTH 3JEKTPUUECKOI0 TOKA, BBIAEIAEMOM Ha PE3UCTOPE.

12. UccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, MIYIIETO Yepe3 JaMIIOUKy, OT HalpsKeHUs
Ha HEW.

13. Onpenenenne KIIJl narpeBares.

14. VccnenoBaHre MarHUTHOTO B3aUMOJICHCTBUS TIOCTOSIHHBIX MarHUTOB.

15. 3yyeHre MAarHUTHOTO TMOJS IOCTOSIHHBIX MAarHUTOB NpU HX OOBEIUHEHUU U
paszieneHnu.

16. MccnenoBanue ACUCTBUS SJICKTPUIECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. OnbITH, IEMOHCTPHUPYIOIHE 3aBHCUMOCT CHIIBI B3aMMOACHUCTBUS KAaTYIIKH C TOKOM U
MarHuTa OT CHJIbI TOKA M HApaBJICHUS TOKA B KaTyIIKe.

18. N3yuenue aeiicTBUS MAarHUTHOTO IOJISt HA IPOBOIHHUK C TOKOM.

19. KoHcTpynpoBaHue 1 U3y4eHHe pabOTHI dJIEKTPOIBUTATEISL.

20. Uzmepenne KI1J] anexkTpoaBUraTeIbHON YCTAHOBKH.

21. OnbITEl 1O MCCIIEOBAHUIO SIBJICHUS AJIEKTPOMArHUTHOM HMHIYKIMU: HCCIEJOBAHUE
U3MEHEHMI 3HAUE€HUS M HApPaBJICHUS MHIYKIIMOHHOTO TOKA.

9 KJIACC

Pa3nen 8. Mexanuveckue siBJICHUS.
Mexannueckoe aBmkeHue. MarepuanbHas Touka. Cucrema orcdéra. OTHOCUTEIBHOCTH
MEXaHWYECKOTO JBHKEHHs. PaBHOMEpHOE mpsMoIMHENHOEe ABMXKeHue. HepaBHOMepHOe
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IpsIMOJIMHENHOE ABMKeHHE. CpenHss M MIHOBEHHAs CKOPOCTb Tejla IPU HEPAaBHOMEPHOM
JBUKECHHH.

VYckopenue. PaBHoyckopeHHOe npsimoiinHenHoe BukeHne. CBobonHoe najnenue. OnbITh
[Nanunes.

PaBHOMepHOE nBMXeHue 1o okpyxkHocTH. Ilepuon u wacrora obpaiienus. JIuneitHas u
YIJI0Basi CKOPOCTHU. LIeHTpOCTpEMUTENIBHOE YCKOPEHHE.

IlepBbiit 3akoH HproToHa. Bropoii 3akon Herorona. Tperuit 3akoH Herorona. Ilpuniun
CYNEPIIO3ULUHU CHUIL.

Cuna ynpyroctu. 3akoH I'yka. Cwiia TpeHMs: Cuila TPEHUS CKOJBKEHHUSA, CUIa TPEHUs
IIOKOSI, JPYTHUE BUIBI TPCHHUS.

Cuna TsDKECTM W 3aKOH BCEMHUPHOTO TATOTCHHSA. YCKOpPEHHE CBOOOIHOTO MaJCHUSI.
JBuxenue 1uiaHer Bokpyr Comnnna. IlepBas kocmmueckas ckopocTh. Heecomocts u
IIEPETPY3KHU.

PaBHOBecue marepuaabHON TOUKH. AGCOIMIOTHO TBEPAOE Teno. PaBHOBecHe TBEPAOTO TeIa
C 3aKpEIUIEHHOM OChIO BpallleHUsl. MOMeHT cuiibl. LIeHTp TshKecTH.

Umnynec Tena. M3menenue umnyinbca. Mmmnynbc cunbl. 3aKOH COXpaHEHUs HMMITYJIbCA.
PeakTuBHOE IBUKEHUE.

Mexanunueckass pabota ¥ MOIIHOCTb. PaboTa cui TspKecTH, ynpyroct, TpeHus. CBsi3b
sHepruu u pabotel. [loTeHuManpHas SHeprus Tena, MOJHATOrO HaJ MOBEPXHOCTBHIO 3EMIIU.
IToTrenumanbHas 3Heprus cxxaroi npyxxuHsl. Kunertndeckas sHeprus. Teopema 0 KHUHETUYECKOU
SHEPruu. 3aKOH COXPaHEHUS MEXaHUYECKOW SHEPIUH.

Hemoncmpayuu.

1. HabGmroneHne MeXaHUYECKOTO JIBUYKEHUS TeJla OTHOCUTEIBHO Pa3HbIX TEJl OTCUETA.

2. CpaBHeHHE TyTEW W TPACKTOPHUU ABMXKEHHS OJHOTO M TOTO K€ Tela OTHOCHUTEIBHO
pa3HBIX TEN OTCUYETA.

M3MepeHne CKOpOCTH U YCKOPEHMSI IPSMOJIMHENHOTO IBUKEHUS.

HccnenoBanue Npu3HaKoB PaBHOYCKOPEHHOTO JIBUKEHHUSI.

Habmronenne ABM>XeHUS Tesla O OKPYKHOCTH.

HaGnronenne MexaHMYeCKUX sIBJICHUHN, MPOUCXOISIINX B cucTeMe oTcuéra «Tenexkay

npu e€ paBHOMEPHOM U YCKOPEHHOM JIBU’KEHHH OTHOCUTENIBHO KaOUHETa (PU3UKH.

7. 3aBUCUMOCTH YCKOPEHHUS TeJla OT MAacChl Tejla U JIEUCTBYIONIECH Ha HETO CUJIBI.

8. HaOmoneHue paBeHCTBA CHII IPY B3aUMOJICHCTBUU TEJI.

9. H3meHneHue Beca Tena NpU yCKOPEHHOM JBHKEHHH.

10. Ilepenaya umnysbca Npyu B3aUMOJICHCTBUHU Tell.

11. [IpeoGpa3oBanust SHEPTUU PU B3aUMOJCHCTBUH TEl.

12. CoxpaHeHue UMITyJIbCa TPH HEYIPYTOM B3aHMMO/ICHCTBHH.

13. Coxpanenue uMIysabca Ipu abCOIIOTHO YIIPYTOM B3aUMOJICHCTBUY.

14. HaGnroieHue peakTUBHOT'O JIBUKEHHUS.

15. CoxpaHeHne MexaHU4eCcKO SHEPTUH MPU CBOOOIHOM IaJICHUH.

16. CoxpaHeHue MeXaHUIECKON SHEPTHH MPH ABMKEHUH TEIA IO IEHCTBUEM MPYKIHBI.

Jlabopamopuvie pabomul u onvimol.

1. KoncTpyupoBaHMe TpakTa A pasroHa M JAlbHEHIIEro paBHOMEPHOIO JBHKEHHS
[IapUKa WIH TEIEKKH.

© 0k w
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10.

11.

11

Omnpenenenue cpenHell CKOPOCTH CKOJBXEHHsS OpyCKa WM JBIXKEHHUS IIapUKa IO
HAKJIOHHOM INIOCKOCTH.

OnpeneneHue ycKOpeHHUsl Tejaa INPU PAaBHOYCKOPEHHOM JIBM)KEHUU 0 HaKJIOHHOM
IJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHU MPH PAaBHOYCKOPEHHOM JBM)KEHUU 0e3
HAYaJIbHOM CKOPOCTH.

[TpoBepka THUIIOTE3BI: €CAM IPH PABHOYCKOPEHHOM JBIDKEHHHM 0e3 HadalbHOU
CKOPOCTM IIyTH OTHOCSTCSI KaK psJ HEYETHBIX YHUCEN, TO COOTBETCTBYIOLIME
MPOMEKYTKH BPEMEHH OJMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHHUS CKOJBXEHHS OT CHIIBI HOPMajbHOTO
JTaBJICHMUSL.

Omnpenenenne KodhHUIMEHTA TPESHUS CKOJBKCHHS.

Omnpenenenue KECTKOCTU MPYKUHBI.

Onpenenenne paOOTHl CUJIBI TPEHUS TMPU PABHOMEPHOM [BIKEHUHM Tela IO
TOPU30HTAIILHON ITOBEPXHOCTH.

Omnpenenenue pabOThl CUJIBI YINPYrOCTH INPU HOIBEME Ipy3a C HCIOJIB30BAHUEM
HEMOJIBUYKHOTO U MOJBHKHOTO OJIOKOB.

W3ydeHne 3aKoHa COXpPaHEHUSI SHEPTUH.

Pa3znen 9. Mexanuyeckue KoJjie0aHUSA U BOJTHBI.

KonebarenpHoe nBmkeHue. OCHOBHBIC XapaKTEPUCTHKU KOJICOAHWIA: MEPHOJ, YacToTa,
aMIUTUTY1a. MareMaTHYeCKUii W TPYXUHHBIA MasTHUKU. [IpeBpalliecHHe O3HEpPruu Ipu
KOJIe0aTEIbHOM JIBHKEHUH.

3aryxatomue konebanus. Boeinyxnennsie konebanus. Pesonanc. MexaHndeckue BOJIHBI.
CBolicTBa MeXaHWYEeCKUX BOJIH. [IpOIOJIBHEIC U MMOTIEpeYHbIC BOJHBL. J[JTMHA BOJHBI H CKOPOCTH
e€ pacpocTpaHeHus. MexaHn4yeckue BOJIHBI B TBEPJIOM TeJie, CEHCMUYECKIE BOTHBI.

3Byk. ' poMKOCTH 3ByKa U BbIcOTa TOHA. OTpaskeHue 3ByKa. MIH(Ppa3ByK U yIbTpa3BYK.

Hemoncmpayuu.

1. HaOGmronenue xosie0aHUM TEN MO ACHCTBUEM CHIIBI TSXKECTH U CUJIBI YIIPYTOCTH.

2. HaGmonenue xoneOaHuil rpy3a Ha HUTU U Ha TIPYy>KUHE.

3. HabmroneHue BBIHYKICHHBIX KOJIeOaHUH U pe30HaHca.

4. PacnpocTpaHeHHUE MPOIOJIbHBIX U NONEPEUHbIX BOJIH (Ha MOJEINN).

5. HalnroneHue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6. AKyCTHYECKMI pe30HaHC.

Jlabopamopuvie pabomul u onvimel.

1. OmnpeneneHne 4acTOTHI U MEPHOAA KOJICOAHUH MaTeMaTHYECKOTO MasiTHHKA.

2. OmnpezeneHre 9YacTOTHI U TIepro/Ia KoJIeOaH A TPY>KHHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCMMOCTH NepHOa KojJeOaHUI MOJBEIIEHHOIO K HUTH Tpy3a OT
JUITMHBI HUTH.

4. WccrnenoBaHue 3aBHCHMOCTH TIEPHO/a KOJEOAHUH MPYKHHHOTO MAasTHHUKA OT MacChl
rpysa.

5. IlpoBepka HE3aBUCHUMOCTH IepHoja KOJIeOaHWM Trpy3a, MOABEIIEHHOIO K HHUTH, OT
Macchl rpysa.

6. OnbITBI, JEMOHCTPUPYIOMIME 33aBHCUMOCTh TMepuoia KOJEOaHWH MPYKHHHOTO

MasiTHUKa OT Macchl Ipy3a U KECTKOCTH MPY>KUHBI.
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7. H3mepeHue ycKOpeHHUs! CBOOOIHOTO Ma/ICHUSI.
Paznen 10. DiieKTPOMArHUTHOE 1M0JIe U 3J1eKTPOMArHUTHbIE BOJIHBI.
DJEKTPOMAarHUTHOE TOJie. DJIEKTPOMAarHUTHBIE BOJHBI. CBOWCTBA 3JEKTPOMArHUTHBIX
BoJH. [1IKkana seKTpoMarHuTHBIX BOJIH. MICTIOIb30BaHUE 3JIEKTPOMArHUTHBIX BOJIH JJISi COTOBOM
CBSI3H.
DnexkTpoMarHuTHas npupojaa csera. CkopocTh cBeta. BonHoBbIe cBOCTBA CBETA.
Hemoncmpayuu.
1. CaoiicTBa 2JIEKTPOMAarHUTHBIX BOJIH.
2. BomHoBbIe CBOICTBa CBETA.
Jlabopamopuwvie padbomot u onvimeol.
1. W3yyeHue CBOMCTB 3J€KTPOMArHUTHBIX BOJIH C TOMOLIbI0 MOOUIBHOIO TenedoHa.
Pa3nes 11. CBeToBbIe sIBJICHUS.
JlyueBass monenb cera. Vcrounuku cBera. [IpsMonnHeliHOe pacnpoCTpaHEHHUE CBETA.
3armenus Connia u JIyasl. Otpaxenue cera. [lnockoe 3epkano. 3akoH OTpaskeHUs CBETA.
[Tpenominienue cBera. 3akoH npejaomiieHus ceeta. [loHoe BHyTpeHHEe OTpaKeHUE CBETA.
Hcronp30BaHue MOJHOTO BHYTPEHHETO OTPAXKEHHS B ONITUYECKUX CBETOBOAX.
Jlunza. Xox nyweil B muH3e. Omnrtuyeckass cucrema ¢oTroamnmapara, MHUKPOCKONa U
Teneckorna. ['a3 kak ontudeckas cuctema. bin3opykocTs U 1aIbHO30PKOCTbD.
Pasnoxenue 6enoro csera B criektp. OnbiTel HptoToHa. Cli0keHHE CIEKTPAJIbHBIX L{BETOB.
Hucnepcus ceera.
Hemoncmpayuu.
[TpsMonuHeiHOe pacTIpoCTpaHEHHE CBETA.
OTtpaxkeHue cBera.
[Tony4yenne n300paKeHUH B TNIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKajiax.
[Tpenomnenue cBera.
OnTHueckuil cBeTOBOA.
Xox myueil B cobuparoiieil JuH3e.
Xox JIydeil B paccenBarolen JIMH3E.
[Tony4yeHnne n3o00paxeHnit C MOMOIIBIO JIHH3.
. IIpuniun nevictBus ¢oToanmapara, MUKPOCKOIa M TEJIECKOTA.
10. Mogens riaza.
11. Paznoxkenue 0emoro cBeTa B CIIEKTP.
12. Tlony4enue 6enoro cBera npu CIOKEHUU CBETA PA3HBIX I[BETOB.
Jlabopamopuvie pabomul u onvimel.
1. HccnemoBanue 3aBUCUMOCTH yTIiIa OTPaKEHUS CBETOBOTO JIyda OT yTIJla MMaJCHHUS.
2. HzydeHue xapakTepUCTHK H300paKeHUs TIpeMETa B IIIOCKOM 3epKaJie.
3. MHccnenoBanue 3aBUCUMOCTH yTJla MPENIOMIICHHSI CBETOBOTO JIyda OT yIJa MaJeHHs Ha
IPaHUIIE «BO3TYX—CTEKIIO».
[Tomy4yenue n300pakeHHiA ¢ TOMOIIBIO COOMPAIOIIEH JTUH3HI.
Onpenenenne GOKYCHOTO PACCTOSHUS M ONITUYECKOHN CHJIBI COOMPAFOIISH JTNH3BI.
OnBITH IO PA3JI0KEHHIO OEJIOT0 CBETa B CHEKTP.
OnbITEl O BOCIPHATHIO I[BETa MPEIMETOB NPU HX HAOMIOJEHHM dYepe3 IIBETOBBIE
(GUIBTPBIL.
Pa3zpnen 12. KBanTOBBIC SAIBJICHUS.

©CooNoakwWDdE
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Oneiter Pe3epdopna u rianerapuas mozaenb aroma. Mojens atoma bopa. Mcnyckanue u
IIOTJIOIIEHNE cBeTa aTOMOM. KBaHThI. JIMHENYaThIie CIIEKTPBI.

PagunoaktuBHOCTE. Aunbda, Oera- u ramma-mznydeHus. CTpOCHHE aTOMHOTO siipa.
Hyknonnas mogmens aromHoro sgpa. M3oromsl. PannoaktuBHble npeBpamenus. Ilepuon
noJIypacnaaa aTOMHBIX sJiep.

SnepHble peakuuu. 3aKOHBI COXPAHEHUS 3apsA0BOrO0 U MAacCOBOTO YMCE. DHEPrus CBS3U
aToMHBIX sifep. CBsi3b maccel U SHepruu. Peaknuu cunHte3a u Aenenus sanep. Mcrounuku
sHeprun CosHIA U 3BE3N.

Snepnas snepretuka. JIeicTBUA paguOAKTUBHBIX U31yYE€HUN HA KUBBIE OPraHU3MBbI.

Hemoncmpayuu.

CHexTphl U3JIy4eHHS U TIOTJIOMICHUS.

CrexTpsl pa3IuYHbIX Ta30B.

CnexTp Bogopo/a.

Habmronenue TpexkoB B kamepe Bubcona.

Pabora cuéTunka HOHU3UPYIOIIUX U3TYUEHUH.

Perucrpanus nzinydeHus: npupoAHBIX MUHEPAIOB U MIPOTYKTOB.

ok wh ke

Jlabopamopnwvie pabomot u onvimel.

1. HaOnroneHue CIUIOMIHBIX M JMHEHYAThIX CIIEKTPOB U3Ty4EHUS.

2. HccnemoBaHue TpPEKOB: M3MEpEHHE HSHEPIMU YACTHIBI [0 TOPMO3HOMY MyTH (IO

¢dororpadusm).

3. H3mepenwne paanoakTHBHOTO (POHA.

IToBTOpHTEIBLHO-0000 A0 MOIYTb.

[ToBTOpHUTENBEHO-0000IIAlOMIMN  MOAY/Ib  IpeJHa3HaueH JUIsl CUCTeMaTH3aluu U
0000111eHUS TPEIMETHOTO COIEP KAHMSI U OIbITA 1€ATEIbHOCTH, IPUOOPETEHHOTO MIPH U3YUYEHUU
BCEro Kypca (PM3MKH, a TakKe /sl MOATOTOBKH K OCHOBHOMY IOCYAapCTBEHHOMY 3K3aMEHY 110
du3uke 17151 00yJaroUIMXCsl, BHIOPABIINX 3TOT Y4eOHBIN MpeaMET.

[Ipy w3ydyeHMHM JAHHOTO MOJYJS pealu3yloTCd M CHCTEMaTU3UPYIOTCS  BUIbBI
NEeSTEIbHOCTH, Ha OCHOBE KOTOpBIX oOecneuyuBaeTcs JOCTHKEHHE TPEAMETHBIX U
METaINpeIMETHBIX IUIAHUPYEMBIX pe3yibTaToB 0OyueHHs, (OpPMHUPYETCS €CTECTBEHHOHAay4yHas
IPaMOTHOCTh: OCBOCHHME HAYYHBIX METOJOB HCCIEIOBaHMS SBICHUHA NPUPOABI U TEXHUKH,
OBIIQJICHUE YMEHHSMHU OOBSICHATh (U3UYECKUE SIBICHUS, MPHUMEHSS TIOJyYeHHBIE 3HAHHSA,
pemaTth 3a/1a4u, B TOM YUCJI€ KaYECTBEHHbIE U KCIIEPUMEHTANIbHBIE.

[TpuHIMNHMAIBHO JeSITEIbHOCTHBIM XapaKkTep JAHHOTO pasjieNia peaqu3yercs 3a cuéT Toro,
4TO 00y4arolIrecs BHITOIHAIOT 33/1aHNUs, B KOTOPBIX UM MpeaiaraeTcs:

Ha OCHOBE IMOJIYYE€HHBIX 3HAHHUI pacro3HaBaTh U HAYYHO OOBICHATH (U3HUYECKUE SIBICHUS
B OKpY’KaroIed MPUPOIEC U OBCETHEBHOM KU3HU;

UCIIOJIb30BaTh Hay4YHbIE METO/bI MCCIEeOBaHUs (U3NUECKUX SBICHUH, B TOM YHCIE IS
IPOBEPKU TMITOTE3 U MOJTYUYEHHUS TEOPETHUECKUX BBIBOJIOB;

OOBSICHATh HAaydHBIE OCHOBBI HambOoyiee BAXKHBIX IOCTIDKEHHA COBPEMEHHBIX TEXHOJIOTHH,
HanpuMep, MPaKTUYECKOTO HCMOJIb30BAaHUS PA3TUYHBIX HCTOYHHKOB SHEPrUM HAa OCHOBE
3aKOHA MPEBPAIIECHUS U COXPAHEHUS BCEX U3BECTHBIX BHJIOB SHEPTHH.
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IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA ITPOI'PAMMBI 11O ®PU3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

N3yuenne ¢(U3NKKM HAa ypOBHE OCHOBHOTO 0OIIEro oOpa3oBaHMsS HANpaBlICHO Ha

JOCTHIKCHUE TMYHOCTHBIX, MCTAIIPECAMETHBIX U IIPEAMETHBIX O6paSOBaTeJ'IBHI)IX PE3YJIbTATOB.

B pesynprate usyuenuss (U3MKM Ha YpPOBHE OCHOBHOIO 00IIero o0pa3oBaHUS Y

oOyuaromierocst Oynyt c(hopMHUpPOBAHBI CIEIYIONINE TUIHOCTHBIE PE3YJIbTAThl B YACTH:

1) mnaTpMoOTH4YeCKOro BOCIIUTAHUSA:

[J mposiBJIeHHE UHTepeca K UICTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCUNCKON (pr3mMuecKon
HayKU;

[ IEeHHOCTHOE OTHOIIEHUE K JOCTHXKEHUSAM POCCUUCKUX YUEHBIX-(PU3UKOB;

2) rpa:kKIaHCKOr0 M TYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

] TOTOBHOCTh K aKTUBHOMY YYacTHIO B OOCY>KICHHH OOIIECTBEHHO 3HAYUMBIX M 3TUYECKUX
po0JieM, CBA3aHHBIX C MPAKTHUYECKUM IPUMEHEHUEM JOCTUKEHUH (PU3UKU;

[J 0CO3HAaHME BaXXHOCTU MOPAJIbHO-ITUYECKUX MPUHIIMIIOB B I€ATEIILHOCTH YUEHOTO;

3) 3cTeTH4YeCKOro BOCTIMTAHUS:

[ BOCHIPUATHE 3CTETUYCCKUX KadyeCTB (PM3UUECKON HAyKH: €€ TApMOHHYHOTO MOCTPOCHUS,
CTPOrOCTH, TOYHOCTH, JTJAKOHUYHOCTH;

4) 1EHHOCTH HAYYHOI'0 MO3HAHUA:

[] oco3HaHME IICHHOCTH (hU3MYeCKOW HAyKHM KaK MOIIHOTO MHCTPYMEHTA IO3HAHUS MUPA,
OCHOBBI Pa3BUTHUs TEXHOJIOTUM, BaXKHEUIIIEN COCTABIIAIOLIEN KYJIbTYPBI;

(] pa3BUTHE HAYYHOU JIFOOO3HATEIHLHOCTH, MHTEPECA K UCCIIEI0BATEIbCKON IeITETbHOCTH;
5) popMupoBanus KyJbTYpPbI 310POBbS M IMOLMOHAIBHOIO 0J1arONOJTyYHA:

[J oco3HaHME IIEHHOCTH Oe3omacHoro obpasa >KM3HH B COBPEMEHHOM TEXHOJOTHYECKOM
MHpE, BaXHOCTH TIpaBUJ OE30MacHOTO TIOBEJACHUS Ha TPAHCIOpTE, Ha J0porax, ¢
ANEKTPUYECKUM U TETIJIOBBIM O0OPYIOBAHUEM B IOMAIIHUX YCIOBUSX;

[J copMUpOBAHHOCTH HaBbIKa pedIeKCHUU, TTPU3HAHKUE CBOETO MpaBa HAa ONIMOKY M TaKOTO
e IIpaBa y Jpyroro 4ejioBeKa;

6) TPY10BOr0 BOCIIUTAHUSA:

[J aKTUBHOE y4aCTHE B PEIICHUU MPAKTUUYECKUX 3a7ad (B paMKax CEMbH, 00pa30oBaTeIbHOM
OpraHM3alfi, TopoJa, Kpas) TEXHOJOTHYECKOW W  COIMAIbHOW HAIMpPaBIEHHOCTH,
TpeOYIOIIMX B TOM YHCIe U PU3NIECKUX 3HAHUM;

[J “HTEpeC K MPaKTUIECKOMY H3yUeHUI0 podeccuit, CBI3aHHBIX C (PU3UKOM;

7) 3K0JI0rM4eCKOr0 BOCIIMTAHMS:

(] opueHTanys HAa MPUMEHEHHE (PU3MUECKUX 3HAHWUW JUIsl pEIIeHUs 3adad B 00JacTH
OKpY’Kalollled Cpe/ibl, MIIAHUPOBAHUS MOCTYNKOB M OLIEHKHM HMX BO3MOKHBIX MOCIEICTBUN
JUTSL OKpYKaloIlEen Cpeibl;

[J oco3HaHMe TII00ATBFHOTO XapaKTepa IKOIOTUIECKUX MPOOIeM U MyTel UX PEIICHNUS;

8) ajanTannu K N3MEHAIOIIUMCH YCJIOBHAM COLMATBHON U NPUPOAHOM Cpelbl:

[J moTpeOHOCTh BO B3aUMOJCHCTBHU TIPH BBIOTHEHUH WCCIECIOBAHUM W TPOCKTOB
(bu3MUeCKOil HANPaBICHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSM JAPYTUX;

(] MOBBIIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH YePE3 MPAKTUIECKYIO JAEATETHHOCTD;
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(] morpeGHOCTH B (hOPMUPOBAHMM HOBBIX 3HAHWW, B TOM 4HCIE (OPMYIHPOBATH HJIEH,

HOHSTHS, TUIIOTE3bI 0 (PU3NIECKUX OOBEKTaxX U SBICHUSIX;
e [J ocozHanue neGUIUTOB COOCTBEHHBIX 3HAHUH U KOMIIETEHTHOCTEH B 00J1acTh (PU3UKH;

e [J maHMpOBaHHUE CBOETO Pa3BUTHS B PUOOPETEHNH HOBBIX (DU3NYECKUX 3HAHUM;

e [J] cTpemiieHHME aHAIM3MPOBATh M BBIABIATH B3aUMOCBA3M MPHUPOJIBI, 0OIIecCTBa U
HSKOHOMHKH, B TOM YHCJIE C UCIIOJIb30BaHHEM (PU3NUECKUX 3HAHUN;

e [] omeHKa CBOMX JEHCTBHM C y4E€TOM BIIMSAHUS Ha OKPYXKAIOLIYI0 Cpeay, BO3MOXKHBIX
IJ100aJIbHBIX TOCIIEACTBUM.

METAINIPEIMETHBIE PE3YJIbTATBI

B pesymbraTe ocBOeHHMs mTporpaMMbl 1O (U3MKE HAa YPOBHE OCHOBHOIO OOILIEro
oOpa3oBanHusi y oOyuatomierocs OyayT c(hOpMUpPOBaHbBI MeTampeaMeTHble pe3yJbTaThl,
BKJIIOYAIOIME I[103HABaTeIbHbIC YHHMBEpCAJlbHble Yy4yeOHble JEeMCTBUSA, KOMMYHHUKATHUBHBIE
YHHUBEpCalIbHbIEC yUeOHbIE IEUCTBUS, PETYISTUBHBIE YHUBEPCAIbHbIC yUCOHbIE 1EHCTBUS.

ITo3naBaTe/IbHBbIe yHHMBepCAIbHbIe y4eOHbIe AeiicTBUS

ba3oBble JJornveckue aelcTBUSA:

BBISIBJIATH M XapaKTEPU30BaTh CYIECTBEHHbIC IPU3HAKN O0OBEKTOB (SIBJICHHN);
yCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK KIACCU(PHUKALMKI, OCHOBAHUS 111 0000IEHHUS
U CPaBHCHUS;

BBISBIISATH 3aKOHOMEPHOCTH U NMPOTUBOPEUHS B paccCMaTpUBaeMbIX (paKkTax, TaHHBIX U
Ha6J'IIOI[CHI/I$[X, OTHOCAIINXCA K q)HSI/I‘IGCKI/IM SIBJICHUAM

BBISIBJIATh NPUYMHHO-CJIEJICTBEHHBIE CBSA3M INpPU HM3Yy4eHUU (DU3MUECKUX SIBICHUH WU
nmponeccoB, JAcjaTb BbIBOJAbI C HCIHOJbB30BAHUCM ACAYKTHUBHBIX W HWHAYKTUBHBIX
YMOSaKHIOquHﬁ, BBIABUT'aTh I'MIIOTE3bI O B3aNMOCBA3AX (1)I/IBI/I‘~ICCKI/IX BCJIMYHH,
CaMOCTOSITENIbHO ~ BBIOMpATh CcHocod pemieHus ydeOHOW (u3nueckodl 3agauu
(cpaBHEHHE HECKOJBKMX BAapHaHTOB pELICHMs, BBIOOp Hambosee MOIXOJSAIEro ¢
y4€TOM CaMOCTOSITENIbHO BBIJICIIEHHBIX KPUTEPHUEB).

Ba3oBbie nccienoBaTenLCKHe AeliCTBUA.

HCIIOJIB30BaTh BOIIPOCHI KAK UCCIIEI0BATEIbCKUI HHCTPYMEHT IO3HAHNUS,

MPOBOJIUTh MO CAMOCTOSTEIBHO COCTaBJIEHHOMY IUIaHY  OIBIT, HECIO0XHBIN
bu3NYECKU IKCIEPUMEHT, HEOOIBIIIOE UCCIIeIOBaHIE (PU3UIECKOTO SIBIICHUS;
OIICHUBATh HA MPUMEHUMOCTh M JOCTOBEPHOCTHh MH(OPMAINIO, TTOTYYEHHYIO B XOJ€
MCCJIEI0BAHMS WM SKCIIEPUMEHTA;

CaMOCTOSITENILHO ~ (OpMYyITUpOBaTh O00OOIIEHUS ¥  BBIBOABI MO  pe3ylbTaTam
MPOBEAEHHOTO HAOIIOICHHUSI, OTIBITA, UCCIICIOBAHUS;

MIPOTHO3MPOBATh BO3MOXKHOE JIalbHEIIee pa3BUTHE (PU3MUECKUX MPOIIECCOB, a TAKKE
BBIJIBUTATh MIPEIMOIO0KEHUS 00 UX PA3BUTHH B HOBBIX YCJIOBHUSX M KOHTEKCTaX.

Pabora ¢ undopmaumeii:

IPUMEHSTh Pa3UYHbIE METOJbl, MHCTPYMEHTBHl U 3alpochl MPH IHOUCKE U OTOOpe
WH(OpPMAIUY WK TaHHBIX C YIETOM MPEUIOKEHHON yueOHOM PU3NIeCKOr 3a/1a4u;
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aHATM3UPOBaTh, CUCTEMATH3HPOBATh M WHTEPIPETHPOBATH MH(POPMALUIO PA3TUIHBIX
BUJIOB U (OPM IPE/ICTABIICHNUS;
CaMOCTOSITENIFHO BBIOMPATh ONTUMANbHYIO (hOpMy TNpeAcTaBieHus HHOpMaK U
WUTIOCTPUPOBATh pelIaeMble 3aadd HECIOKHBIMH CXEMaMH, JUarpaMMaMH, HHOU
rpaduKol U UX KOMOMHAITUSIMH.

KOMMyHHKaTHBHbIe YHuBEpCaJdbHbLIC yqeﬁnble aelcTBUA:

B XOJie¢ OOCYXJCHHMS Y4eOHOTro MaTepuaia, pe3yJbTaToB Ja0OPATOPHBIX padOT M
MIPOEKTOB 33JaBaTh BOIPOCHI IO CYIIECTBY OOCYKIaeMOW TEMbI U BBICKA3bIBATh UJICH,
HAI[CJICHHBIC Ha PEIICHUE 3a/1a4H U MOJIepKaHne OJIaroKelaTeIbHOCTH OOIICHUS;
COMOCTABJISITH CBOU CYXKICHHS C CYXACHUSAMH JPYTMX YYaCTHUKOB JHAJIOTa,
OOHapY)KUBATh Pa3IMYKE U CXOJICTBO TO3HIINH;

BBIPXKaTh CBOIO TOYKY 3PEHUS B YCTHBIX U MMMCHbMEHHBIX TEKCTaX;

nyOMYHO  TPEICTABISITH  PE3yJAbTaThl  BBIOJIHEHHOTO  (DM3MYECKOTO  OIbITa
(9KCTIEpUMEHTA, UCCIICIOBAHMS, POCKTA);

MOHMMATh M WCIOJh30BaTh MPEUMYINECTBA KOMAHIHOW W WHIAWBHIYATHLHOW pPabOTHI
IIPH PEIICHUH KOHKPETHON (PU3NYCCKOM MPOOIIEMBI;

NPUHUMATH [T COBMECTHOW JIEATEIHPHOCTH, OPTraHU30BBIBATH JACHCTBHS 1O €&
JOCTHDKEHUIO: PACIPEeNIATh PO, 00CYKAATh MPOLECCH U PE3yJIbTaThl COBMECTHOU
paboThI, 00001IaTh MHEHUSI HECKOJIBKUX JIHOJICH;

BBINOJIHATh CBOKO 4acTh Pa0OThI, JOCTHras Ka4eCTBEHHOTO pe3yJbTara MO CBOEMY
HAIPaBJICHUIO U KOOPAMHUPYS CBOU JICHCTBHS C APYTUMH WICHAMUA KOMaH/IbI;
OIICHMBATh KA4eCTBO CBOEro BKJIaga B OOMMA TMPOAYKT MO KPUTEPUAM,
CaMOCTOSITEIIEHO CPOPMYITUPOBAHHBIM YYaCTHUKAMH B3aMOICHCTBUSI.

PeryasituBHbIe yHHBepcaJbHbIe y4eOHbIE 1eiCTBUSA

Camoopranusauus:

BBISIBJISATH IPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTYaLUAX, TPEOYIOMUX JUIsl peIIeHus
(bu3nyecKuX 3HaAHMI;

OPUEHTUPOBATLCSA B Pa3IMUYHBIX MOAXOAAX MNPUHATHS PEIICHUN (MHIUBUAYAIbHOE,
INPUHSITHE PELLIEHUs B TPYIIIE, IPUHATHE PELICHUH IPYIIon);

CaMOCTOSITEJIbHO COCTAaBJIATh AJITOPUTM peIIeHUs (PU3MUECKOW 3aaud WM IUIaHa
UCCIICIOBaHUS C Y4ETOM MMEIOLINXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh IIPEIIaraéMble BAPUAHTHI PEIICHNN;

Jienath BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIlleHUE.

CﬂMOKOHTpOJ’IL, IMOLMOHANbHBIA HHTELJIEKT:

JIaBaTh aJICKBaTHYIO OLICHKY CUTYallUH U MpeIaraTh IIaH €€ U3MEHEHNS,

OOBSACHATh MPHUYMHBI JIOCTH)KEHUS (HEAOCTH)KEHUS) pE3yJbTaTOB JAESITEeIbHOCTH,
JIaBaTh OLEHKY MPUOOPETEHHOMY OIIBITY;

BHOCHUTb KOPPEKTUBBI B JIEATEIHHOCTh (B TOM YHCJIE B XOJ BBIMOJTHEHUS (PU3HUECKOTO
UCCIICIOBAaHUST WJIM MPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENBbCTB, M3MEHMBIIUXCS
CUTYallUi, YCTAHOBJIEHHBIX OIIMOOK, BO3HUKIIUX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBUSM;
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CTaBUTH Ce0s1 HA MECTO APYroro 4ejaoBeKa B XOJE CIOpa WM JUCKYCCHU Ha HAyIHYIO
TEMY, [IOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTUKY APYIOro;

NpU3HABaTh CBOE MpaBO Ha OMMOKY MNpH pemeHud (U3NYECKUX 3a1ad WId B
YTBEPKICHHAX Ha HAy4YHbIE TEMbI M TAKOE K€ IIPaBO APYroro.

INPEJIMETHBIE PE3YJIBTATbBI

K konny oOyuenuss B 7 KJjacce mpeIMeTHbIE pe3yabTaThl Ha 0a30BOM YpPOBHE JOJIKHBI
oTpaxkaTb cHOPMUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHHI:

UCIIONIb30BaTh MMOHATHS: (U3MUECKHEe U XUMHUYECKHE SBJICHMS, HaOII0JCHUE,
9KCIIEPUMEHT, MOJENb, TUIIOTe3a, CAUHUIBI (PU3NYECKUX BEIMYMH, aTOM, MOJIEKYIa,
arperaTHbIe COCTOSIHMSI BellecTBa (TBEPIOE, JKHUJKOE, ra3000pa3HOE), MEXaHUUYECKOe
JIBUKEHHE  (paBHOMEpHOE, HEpaBHOMEPHOE,  NPSIMOJIMHEHHOE),  TpaeKTOpHs,
paBHOJICHCTBYOIIAs cuia, nedopManus (ympyras, IJIaCTHUYECKas), HEBECOMOCTb,
COOOIAOIINECS COCYIBI;

paznuuath sBieHus (qudys3us, TEIIOBOE ABUKEHUE YaCTHUI] BEIIECTBA, PABHOMEPHOE
JIBUKEHHE, HEPAaBHOMEPHOE JIBUKEHUE, MHEpLUs, B3aUMOJEHCTBHE TEJ, paBHOBECHE
TBEPABIX TeJI C 3aKpEeIUIEHHOW OChbIO BpAalleHMs, Iepefada JaBleHUs TBEPIAbIMU
TeJIaMHU, KUAKOCTIMHU U razaMu, arMochepHoe JaBjieHue, IIaBaHue TeJl, PEeBpaIleHus
MEXaHMYECKOM HEPTUM) MO OMHMCAHUIO UX XapPAKTEPHBIX CBOMCTB U Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3MUECKOE SBICHUE;

pacrio3HaBaTh MPOSIBIIEHHE U3yYEHHBIX (PU3MUECKUX SIBICHUH B OKPY)KAIOILEM MHpE, B
TOM 4ucie (PU3MYECKHE SIBICHUS B IMPHUPOAE: NMPUMEPHI JBHKEHUS C Pa3IUYHBIMU
CKOPOCTSIMH B JKMBOW M HEXHUBOU NPHUPOJAE, ACHCTBUE CUIBI TPEHHsS B INPUPOJIE U
TEXHUKE, BIMSHUE aTMOC(EpPHOro AABICHHsI Ha KMBOM OpraHU3M, IUIaBaHHE pbIO,
pblYary B TeJe YeloBeKa, MPU 3TOM MEepeBOJUTH MPAKTUUECKYIO 33Jauyy B y4eOHYIO,
BBIJIETISITH CYIIECTBEHHbIE CBOWCTBA (MPU3HAKH) (PU3NUECKUX SBICHUI;

OIUCBIBATh U3Y4YE€HHBIE CBOMCTBA Tel U (pU3MUECKUE SBJICHUS, UCHIONb3Yys (PU3NYECKHE
BEJIMYMHBI (Macca, 00bEM, IJIOTHOCTH BEILECTBA, BPEMs, IyTb, CKOPOCThb, CPEIHSS
CKOPOCTb, CHJIa YIPYrOCTH, CHUJa TSDKECTH, BEC Tejla, CWia TPEHHs, JaBlIeHUE
(TBEpOro Tena, KUAKOCTH, Ta3a), BHITAJKUBAIONIAs CHJIA, MEXaHWYeckas pabora,
MOIIHOCTb, IUIEYO CHJIBI, MOMEHT CHJIbI, KOX(QQHUIMEHT TMOJIE3HOTO0 JeHcTBUs
MEXaHU3MOB, KUHETUYECKasi W MOTEHLUAaJIbHAsl dHEPTUs), IPU ONHCAHUU IMPABUIBHO
TPaKTOBAaTh PU3NYECKUI CMBICI UCIIOIb3YyEMbIX BEIMYMH, UX 0003HAUECHUS U €TUHUIIBI
(GU3NUECKUX BEIMYMH, HAXOOUTHh (DOPMYIBI, CBS3BIBAIOIIME JAaHHYIO (U3HUECKYIO
BEJIMYMHY C JPYTHUMH BEIWYMHAMH, CTPOUTH TpadUKU H3YYCHHBIX 3aBUCHUMOCTEH
(UBUYECKUX BEIMYHH,

XapakTepu3oBaTh CBOMCTBAa Tel, (PU3MUECKUE SBJIEHUS U TNPOLECCHl, HCIONb3Ys
npaBuja CIOKEHMs CUJ (BIOJIb OJTHOW TpsiMOif), 3akoH ['yka, 3akoH [lackamns, 3akoH
Apxumesna, TpaBUIO paBHOBecHs pbluara (OJ0Ka), «30JI0TO€ TPABUIO» MEXaHUKH,
3aKOH COXpaHEHHsS MEXAHMYECKOH OSHEpruu, IpH OSTOM JaBaTh CIOBECHYIO
(GOopMyIHPOBKY 3aKOHA U 3aIMCHIBATh €r0 MAaTEMAaTUYECKOE BBIPAKEHHE;

OOBSICHATh (PU3UYECKUE SIBIICHHS, MPOIECCHl M CBOMCTBAa Tel, B TOM 4YHUCJIE U B
KOHTEKCTE CHTyallui MpPaKTUKOOPUEHTHPOBAHHOTO XapaKTepa: BBIABIATH MPUYUHHO-
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CJIEZICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JIOTMYECKUX I1aroB ¢ ONopoil Ha 1—
2 U3y4YEHHBIX CBOWCTBA (PHM3MUECKUX SBJICHUH, (U3MYECKHX 3aKOHA  HIIU
3aKOHOMEPHOCTH;

pewath pacuéTHble 3amaud B 1-2 neicTBHA, HCHONb3ysd 3aKOHBI U (POPMYIIBL,
CBSI3bIBAaIOIIME (U3MYECKHE BEIMYMHBI: HAa OCHOBE aHajlM3a YCJIOBUS 3aJadu
3allUCBIBaTh KPATKOE YCIIOBHE, MOACTABIATH (U3NYECKHUE BEIMYMHBI B (HOPMYJIbl U
IPOBOJUTH Pacy€Thl, HAXOAUTh CIIPABOYHbIC JAHHbIC, HEOOXOAUMBIE AJIS PEIICHUsS
3a[a4, OLEHUBATh PEATMCTUYHOCTD MOJYYEHHON (PU3NYECKON BETMUHHBI,
pacrio3HaBaTh MpPOOJIEMbl, KOTOpPblE MOXXHO pELIMTh IMpPU NOMOIIM (PU3HUECKUX
METO/NOB, B OIIMCAaHUM HCCIIENOBAHUS BBIICIATH IPOBEPSIEMOE IIPEAIIOTIOKEHHE
(runotesy), pas3idyaTb U HHTEPIPETHUPOBATH IIOJYYEHHBIH pe3ysbTaT, HAXOJIUTh
OLIMOKH B XOJI€ OIBITA, JIe1aTh BBIBO/BI 10 €I0 PE3yJIbTaTaM;

IIPOBOJUTH OMBITHI MO0 HAOMIOACHUIO (PU3MUYECKUX SBICHUN WM (U3NYECKUX CBONCTB
Tes:  (OPMYIHMPOBATH IPOBEPSiEMble NPEANON0XKEHUs, COOUpPaTh YCTAaHOBKY U3
IPEI0KEHHOT0 000PYA0BaHUs, 3alIUCHIBATH XO/1 OIbITAa U (JOPMYJINPOBAThH BHIBOJIBI,
BBINOJIHATh NPSMbIE U3MEPEHUSI PACCTOSHUS, BPEMEHH, Macchl Tena, 00béMa, CUibl U
TEMIIEpaTypbl C HMCIOJIB30BAaHHEM AHAJIOTOBBIX U HMU(PPOBBIX MPUOOPOB, 3aIHMCHIBATH
MOKAa3aHUsl TPUOOPOB C YIETOM 33JaHHON aOCOIFOTHOHN MOTPENTHOCTH U3MEPCHHIA,
IIPOBOAMTH HCCIIEJOBAaHUE 3aBUCUMOCTH OJHOW (PM3MYECKOM BEIMYMHBI OT JIPYrou c
HCIIOJIb30BaHUEM IPSMBIX U3MEPEHUH (3aBUCHUMOCTH ITyTH PAaBHOMEPHO JBUKYLIETOCS
Tela OT BPEMEHU JIBUKEHUS TeEJla, CHJIBI TPEHUS CKOJIBKEHUS OT Beca Teja, KauecTBa
00pabOTKM TOBEPXHOCTEH Tel M HE3aBUCHUMOCTU CWJIBI TpPEHHS OT IUIOIIAAu
COIPUKOCHOBEHUS TEJI, CWIIBI YIIPYTOCTH OT YJUIMHEHUs IPYKWUHBI, BBITAJKUBAOIIECH
CHIBl OT OOBEMa MOrpyKEHHOM 4YacTM Teda M OT IUIOTHOCTH JKUIKOCTH, €&
HE3aBUCHUMOCTH OT IUIOTHOCTH TeNa, OT IIyOWHBI, Ha KOTOPYI MOTPYKEHO TeJo,
YCIOBUH MJaBaHMSA TeJ, YCIOBHHM paBHOBECHs pblyara M OJIOKOB), y4yacTBOBaTh B
IUIAHUPOBAaHUM y4e€OHOTO HCCIIEIOBaHMs, COOMpaTh YCTAHOBKY U  BBIIOJHATH
U3MEpEeHUs, cleaysl NpPeIoKEHHOMY IJIaHy, (PUKCUpPOBAaTh PEe3yJIbTaThl MOJYYEHHOMN
3aBHCUMOCTH (DU3MYECKHX BEJIMYMH B BHJIE MPEUIOKEHHBIX TaOaull M TpaduKoB,
JlenaTh BBIBOJBI 110 pe3yabTaTaM UCCIIEI0BAHNS;

IPOBOJIUTh KOCBEHHBIE H3MEpEHHs (PU3MUECKMX BEIMYMH (IUIOTHOCTh BEIIECTBA
JKUAKOCTH U TBEPAOrO Tella, CUila TPEHUsS CKOJIBKEHHs, [aBIE€HUE BO31yXa,
BBITAIKMBAIONIAs CHJIA, JEHCTBYIOIIAs Ha TMOIPYXKEHHOE B IKUAKOCTh TEJO,
KOA(p(UIIMEHT MOJIE3HOTO JEHCTBUS MPOCTHIX MEXAHU3MOB), CIEAys MPEeJI0KEHHON
MHCTPYKILIMU: TIPU BHIMOJIHEHUH U3MEPEHUN COOMPATh IKCIIEPUMEHTANIBHYIO YCTAaHOBKY
Y BBIYKCIIATH 3HAYEHUE UCKOMOU BEJIMYUHBIL;

coOioiaTh TMpaBWJa TEXHUKM Oe30macHOCTH IMpu pabore ¢ 1abopaTOPHBIM
o0opynoBaHueM;

yKa3bplBaTh MPUHLUIBI JCUCTBUS NPUOOPOB M TEXHUYECKUX YCTPOWCTB: BECHI,
TEPMOMETP, TUHAMOMETP, COOOIIAIOIIMECS COCY Ibl, OapOMeTp, pblyar, MOJABHKHBIN U
HEMOJIBUKHBIN OJIOK, HAKJIIOHHAS TIOCKOCTb;

XapaKTepu30BaTh NPUHLUIBI JEHCTBUS M3YUYEHHBIX NPUOOPOB U TEXHUYECKHX
YCTPOMCTB C OMOpOM Ha WX OMNHCaHUs (B TOM 4YHCIE: MOAIIUIHUKH, YCTPOMCTBO
BOJONIPOBO/A, THIPABIMYECKUN IIPECC, MAHOMETP, BBICOTOMEp, IOPIIHEBOM HACOC,
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apeoMeTp), UCHOJB3Ysl 3HaHHUS O CBOMCTBAX (PU3MYECKHX SIBICHUH U HEOOXOAMMBIE
¢u3nveckre 3aKOHbI U 3aKOHOMEPHOCTH;

OPUBOJIUTH TMPUMEPHl (HAXOAUTh HMHPOPMAIMIO O MpHUMEpax) MPaKTHUYECKOTO
UCTIOJIb30BaHUS (PU3MUCCKUX 3HAHWHA B TIOBCEJAHEBHOW KHM3HM s OOecredeHus
0€30MaCHOCTH TpH OOpaIleHuH C NPUOOpPaMU W TEXHUYECKUMH yCTPOIMCTBaMH,
COXpaHEHHS 3J0pPOBbsi M COONIIOJIGHHWS HOPM SKOJOTHYECKOrO TIOBEACHHS B
OKpYKalollleil cpeje;

OCYIIECTBIISITh OTOOp HMCTOYHMKOB HH(popManuu B MHTepHETe B COOTBETCTBUU C
3aJJaHHBIM ITOMCKOBBIM 3aIIPOCOM, Ha OCHOBE UMEIOUINXCS 3HAHUHM ¥ TyTEM CpaBHEHHS
Pa3JIMYHBIX UCTOYHUKOB BBIACIATH HHPOPMALINIO, KOTOPAs SBJISAETCS MTPOTHBOPEUYMBON
WJI MOKET OBITh HEIOCTOBEPHOMT;

UCTIOJIB30BaTh TP BBHIIOJHEHUN YYEOHBIX 3a/laHU HAYYHO-TIOMYJSIPHYIO JINTEPATypy
(U3MYECKOT0 COJEp)KaHUs, CIPAaBOYHbIE MaTepuayibl, pecypchl cetu HHTepHer,
BJa/IeTh MpHEMAaMU KOHCIEKTHPOBAHUSA TEKCTa, MpeolOpa3oBaHus HHPOpPMAIUMH U3
OJIHOI 3HAKOBOU CHUCTEMBI B APYTYIO;

co3/1aBaTh COOCTBEHHBIE KpaTKHUE MUCbMEHHBIE M YCTHBIE COOOLICHHS HA OCHOBE 2—3
HCTOYHUKOB MH(popMarmu (pU3NIecKoro cCoaepikaHus, B TOM YHCIIE MyOJIMYHO JIeNIaTh
KpaTKhe COOOIICHHUS O Pe3yJIbTaTax MPOEKTOB MM y4EOHBIX UCCIICAOBAHUM, IPH ITOM
rPaMOTHO HCIIOJIb30BaTh HW3YYEHHBI TOHATUHHBIN ammapaT Kypca (U3HKH,
COIPOBOXKAATH BBHICTYIIJICHUE MPE3CHTAIUEH;

IIPYU BBINIOJIHEHUHU y4YEOHBIX MPOEKTOB M MCCIENOBAHUM paclpenesaTh 00S3aHHOCTH B
rpymIe B COOTBETCTBUH C MOCTaBIEHHBIMU 33/1a4aMH, CIIEAUTD 32 BBINOJIHEHHEM IUIaHa
NeCTBUHM, aJeKBaTHO OIICHWBAaTh COOCTBEHHBIH BKJIAL B JESATEIBHOCTH TPYIIIHI,
BBICTPAaNBaTh KOMMYHUKATHBHOE B3aWMOJICHCTBHE, YIUTHIBAst MHEHHE OKPYKAIOIINX.

K xoHuy oOyuenust B 8 Kiacce npeaMeTHbIE pe3yibTaThl Ha 6a30BOM YpPOBHE JIOJIKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIIMXCSl YMEHHUI:

UCIIOJIB30BaTh IMOHATHUA: Macca U pa3Mepbl MOJIEKYJ, TEIUIOBOE ABUKCHUE aTOMOB U
MOJIEKYJI, arperatHbleé COCTOSIHMS BEILIECTBA, KPHUCTAIIMUECKHE M aMop(HBIE Tela,
HACBIIICHHBIA U HEHACBILIEHHBIN I1ap, BIAKHOCTh BO3yXa, TEMIIEPATYPA, BHYTPEHHSSA
DHEPIHUsl, TEIUIOBOM JBUIATEIb, HIEMEHTAPHBIN IEKTPUYECKUHN 3apsl, JIEKTPUIECKOE
1oJie, MPOBOJHUKHU U JHUDJIEKTPUKH, IMOCTOSHHBIA JJIEKTPUYECKUM TOK, MarHUTHOE
T0JIE;

pa3ianyaTth SIBJIEHHA (TEMJIOBOE pacIIMpPEHHE W CXKaTHE, TEIUIoNepenada, TENIoBOe
paBHOBECHE, CMayuBaHWE, KaNWUIAPHBIC SBJICHUSA, WCIApPEHUE, KOHJEHCALNs,
IIJIaBJICHUE, KPUCTAJUIU3ALNS (oTBepneBaHue), KHUIIEHUE, TerIoneperaya
(TEmIoNnpOBOHOCTh, KOHBEKIUS, W3JIyUYE€HUE), DJIEKTpU3aLUs TeJ, B3auMOJIEHCTBUE
3apsioB, ACUCTBUS DIIEKTPUYECKOIO TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMOJECHCTBHE
MarHuTOB, JACMCTBUE MAarHUTHOIO IIOJIS HA MPOBOJHUK C TOKOM, HJIEKTPOMAarHUTHAs
UHAYKIMS) TI0 ONHMCAHUI0O UX XapaKTepHBIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPHUPYIOMINX JAHHOE (PU3NYECKOE SBIICHUE;

pacro3HaBaTh IPOSIBJICHUE N3YUYEHHBIX (U3NYECKUX SBJICHUM B OKpPYKAIOLEM MHUpE, B
TOM uucie (U3NYECKHe SBICHUS B IMPHPOJIE: TOBEPXHOCTHOE HATSDKEHUE U
KallWJUISIPHBIE SIBIIEHUST B TPUPOAE, KpHUCTaulbl B mpupone, usnydenue ConHua,
3aMep3aHue BOJOEMOB, MOPCKHE OpHU3bl, 00pa3oBaHHME pPOCHI, TyMaHa, MHEs, CHEra,
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JJIEKTPUUYECKUE SIBIEHUS B aTMmoc(epe, dIIEKTPUYECTBO HKHUBBIX OPraHU3MOB,
MarHuTHOE Tosie 3eMid, Jpeld MOII0COB, pOJIb MArHUTHOTO IOJISA JJS JKU3HU Ha
3emJie, OJSIPHOE CHUSHUE, IIPU ATOM IE€PEBOJIUTH MPAKTUYECKYIO 337ady B y4eOHYIO,
BBIJICJIATH CYIIECTBEHHBIE CBOMCTBA (TIPU3HAKN) (PU3HUECKUX SBICHUMH;

OIKCHIBATh U3YYEHHBIE CBOMCTBA Tel U (pU3MUECKHE SBJICHUS, UCTIONB3Ys (PU3UUECKUE
BEJIMYMHBI (TeMIIepaTypa, BHYTPEHHSAS OSHEPrus, KOJIMYECTBO TEIUIOTHI, YJelIbHas
TEIUIOEMKOCTh ~ BEILECTBA, YyJelbHAas TEIUIOTa IUIABJICHHUA, YACHbHAs TEILIOTa
napooOpa3oBaHus, yJAEIbHAs TEIUIOTa CrOpaHHs TOIUIMBA, KOA(PQHUIMEHT MOJIE3HOTO
JIEHCTBHS TEIJIOBOM MAIMHBI, OTHOCUTENIbHAS BJIAJKHOCTb BO31yXa, AICKTPUYECKUN
3apsj, Cujaa TOKAa, DIIEKTPUYECKOE HAIPSDKEHHE, CONPOTUBIEHUE IPOBOJHUKA,
yJlelIbHOE COIIPOTHBIICHHE BEIECTBA, pab0Ta U MOIIHOCTb 3JEKTPUYECKOT0 TOKa), IpU
ONMCAaHWM TMPABUIBHO TPAKTOBATH (U3UUECKUH CMBICI HCIONB3yEeMbIX BEIUYHUH,
0003Ha4YeHUsI M €AMHULIBI (PU3UUYECKUX BEJIMYMH, HAXOIUTh (POPMYIbI, CBA3BIBAIOIINE
JaHHYIO (U3UYECKYI0 BEJIUYMHY C JPYTMMH BEIMYMHAMHU, CTPOUTH Tpaduku
U3yYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEIUYMH;

XapakTepu3oBaTh CBOMCTBAa Tel, (PU3MUECKUE SBJIEHUS U INPOLECCHl, HCIOIb3Ys
OCHOBHBIE IIOJIOKEHHUSI MOJIEKYJIIPHO-KMHETUYECKOM TEOPUHM CTPOEHUS BEIIECTBA,
IOPUHLMII CYNEPHO3UIMM IoJied (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHUS
3apsna, 3akoH OMma ans ydacTka nenu, 3akoH Jxoyns—JleHua, 3akOH COXpaHEHHUS
SHEpPruy, NMpU 3TOM JaBaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHA W 3alMCHIBATh €ro
MaTEMaTUYECKOE BBIPAKEHHUE;

OO0BSICHATh (hU3MYecKHe MpoLEecChl U CBOWCTBA Tell, B TOM 4YHCIE M B KOHTEKCTE
CUTyaluin IPAKTUKOOPUEHTUPOBAHHOI O Xapakrepa: BBISBIISTH
MPUYNHHOCIEACTBEHHbBIE CBSA3HM, CTPOUTh OOBACHEHHE M3 1—2 JIOTMYECKMX MIaroB ¢
onopoi Ha 1-2 u3y4eHHbIX CBOMCTBA (PU3NUECKUX ABJICHUH, GPU3NYECKUX 3aKOHOB WU
3aKOHOMEPHOCTEH;

pemarh pacu€THble 3a7aud B 2-3 JACWCTBUS, MCNONb3yd 3aKOHBI U (OPMYIIbI,
CBs3bIBaroIlMe (U3MUYECKHE BEIMYMHBI: Ha OCHOBE aHajlu3a YCJIOBUSA 3aJauu
3alMChIBaTh KPATKOE YCJIOBHE, BBIABIIATH HENOCTATOK JAHHBIX JJIS PELICHUS 3a1ayH,
BbIOMpaTh 3aKOHBI U (OPMYJIbl, HEOOXOAUMBIE ISl €€ pellleHus, IPOBOAUTH PacuEThl U
CpPaBHMBATh MOJYYEHHOE 3HaUeHHE (PU3NUECKON BEIMUUHBI C U3BECTHBIMU JaHHBIMU;
pacno3HaBaTh IpPOOJEMbI, KOTOpPbIE MOKHO pEIIUTh MpPU TMOMOIIU (PUINYECKUX
METOJOB,  MCIONb3ysd  ONUCAaHUE  MCCIEAOBAaHUA,  BBIAEIHATH  IPOBEPSIEMOE
IIPEIIIOJIOKEHNE, OLIEHUBATh IPaBUWJIBHOCTh IOPSAKA IPOBEIAECHUS MCCIEAO0BaHUSA,
JIeJIaTh BBIBOJIBI;

IPOBOJUTH OMBITH MO HAOMIOACHUIO (PU3MUYECKUX SBICHUN WM (U3NYECKUX CBOMCTB
Ten (KamwuIspHbIE SIBICHUS, 3aBHUCHUMOCTh JIaBJICHHS BO3[yXa OT €ro o0béma,
TEMIEPATYPbI, CKOPOCTH TMpOIIecca OCTHIBAHUS U HarPEBAaHUS MPU U3TYYEHUH OT LIBETa
U3Iydaome (moriomaroniel) MOBEPXHOCTH, CKOPOCTh HCHAapeHHs BOABI OT
TEMIEPATYPbl JKUAKOCTM U IUIOIIAJU €€ IIOBEpXHOCTH, DJJEKTpHU3alMs Tel U
B3aMMOJICHCTBHE 3JIEKTPUUYECKUX 3aps/IOB, B3aUMOJEHCTBUE MOCTOSHHBIX MarHUTOB,
BU3YaM3alisl MArHUTHBIX MOJIeH MOCTOSIHHBIX MarHUTOB, I€UCTBUS MAarHUTHOTO MOJIS
Ha TIPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa, CBOMCTBA 3JEKTPOJBUTATENS
MOCTOSIHHOTO TOKa): (hOpMYyJIHpOBaTh IPOBEPSEMBIC MPEANOI0KEHUS, COOUPATh
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YCTAHOBKY M3 IPEUIOKEHHOIO0  O0OpyZOBaHMs, OIMCBHIBaTH XOJA OIBITa U
(GhOopMyITUPOBATH BEIBOIBI;

BBITOJIHAT NPSMBIE U3MEPEHUS TEMIIEpPaTypbl, OTHOCUTEIBHONW BIa)XHOCTH BO31yXa,
CHJIBI TOKA, HANpPsUKEHUS C MHCIIOJIb30BAHMEM aHAJIOIOBBIX IMPUOOPOB U JIaTYMKOB
(¢u3MUeCKUX BEIMYUH, CPAaBHUBATh pPE3yJbTAThl M3MEPEHUH ¢ Y4ETOM 3aJaHHOMN
a0COJIIOTHON MOTPEIIHOCTH;

IPOBOJUTH MCCIICJOBAHUE 3aBUCUMOCTH OJHOW (PU3UYECKON BEIMYMHBI OT JPYroul C
UCIIOJIb30BAaHUEM NPSMBIX U3MEPEHUH (3aBUCHUMOCTb CONPOTHUBIICHHS MPOBOAHUKA OT
€ro JUIMHBI, IUIOINAJU IONEPEUYHOIO CEYEHHs U YACIBHOIO CONPOTHBIICHHS BEILECTBA
IIPOBOJHMKA, CUJIbI TOKA, UIYLIETO Yepe3 IPOBOJHUK, OT HANPSKEHUS Ha IPOBOJIHUKE,
UCCJIEJOBAaHHUE T10CJIEI0OBATEIbHOTO U MApajuIeIbHOTO COEJUHEHHH MPOBOJHUKOB):
IUIAHUPOBATh HCCIe0BaHUE, cOOUPATh YCTAHOBKY M BBINOJHATH MU3MEPEHUS, CIEAYs
IPEUIOKEHHOMY IUIaHy, (PMKCUPOBATh Pe3y/IbTaThl MOJYYEHHON 3aBUCUMOCTH B BHJIE
TaOIHI U TPaUKOB, AETaTh BBIBOAKI 110 PE3yJIbTaTaM HCCIICIOBAHNUS;

IPOBOJUTh KOCBEHHbIE H3MEPEHUs (U3UUECKUX BEIMUYUH (yIesbHas TEIIOEMKOCTh
BEIIECTBA, CONPOTUBJICHUE MIPOBOJHUKA, PA00OTa U MOIIHOCTh AJIEKTPUUYECKOTO TOKA):
IUIAHUPOBAaTh U3MEPEHMs, coOUpaThb AKCIEPUMEHTAIbHYIO YCTAHOBKY, CIEIYys
IIPEUI0KEHHON MHCTPYKLMH, U BBIYUCIIATh 3HAUECHNUE BEIIMYNHBI,

coOioaTh TpaBWia TEXHUKH 0e30mMacHOCTH mpu pabore ¢ 1abopaTOPHBIM
000pyZI0BaHUEM;

XapakTepu3oBaTh MPUHLUIBI JEHCTBUS H3YYEHHBIX MPHOOPOB U TEXHUUYECKUX
YCTPOMCTB C OMOpPOH HAa MX OIMHUCAHUSA (B TOM YHCIIE: CUCTEMa OTOIUICHHS JOMOB,
TUTPOMETP, MapoBas TypOMHA, aMIIEPMETP, BOJBTMETP, CUETYHUK DIIEKTPUUYECKOU
SHEpPruM, JJIEKTPOOCBETUTENbHbIE NPUOOPHI, HArpeBaTeIbHbIE 3JIEKTPONPHOOPHI
(mpuMepsl), SJEKTPUYECKHUE MPEJOXPAHUTEIH, 3JIEKTPOMArHUT, 3JIEKTPOJBUTATENb
IOCTOSIHHOTO TOKAa), HCHOJb3ysd 3HAaHUS O CBOMCTBaX (U3MYECKHX SIBICHUH U
HeoOXxoauMble (PU3HUECKHE 3aKOHOMEPHOCTH;

pacrio3HaBaTh NPOCTbIE TEXHHUUYECKHE YCTPOHCTBA M H3MEpUTENIbHBIE NMPUOOPHI IO
CXeMaM M CXEMaTUYHBIM PUCYHKaM (3KUJKOCTHBIA TEPMOMETp, TEPMOC, IICUXPOMETD,
TUTPOMETp, JBUTATEIb BHYTPEHHEIO CTOpaHHUs, JIEKTPOCKOI, PEoCTaT), COCTaBIATh
CXEMBI 2JIEKTPUYECKUX LIETIEH C IMOCJIEN0BATEIbHBIM U NApauIeIbHBIM COCIUHEHUEM
3JIEMEHTOB, pa3nyasl yCJIOBHbIE 0003HAUYEHUS 3JIEMEHTOB IEKTPHUECKUX LETeH;
OPUBOAUTH TpPHUMEPHl (HAXOAUTH MHGOPMAIMIO O MpPHUMEPax) MNPaKTUYECKOTO
UCTOJIb30BaHUS (PU3MUECKUX 3HAHUHM B TOBCEJHEBHOW KM3HM s OOecredeHus
0e30macHOCTH TpU OOpalieHHuH ¢ OpuOopaMH M TEXHUYECKUMH YCTPOWCTBAMU,
COXpaHEHMsI 370pPOBbsi M COONIOACHHUS HOPM DKOJOTMYECKOTOo TIOBEIEHUS B
OKpYXKarolleu cpere;

OCYIIECTBIISATh TMOUCK HHGpopManuu ¢usnueckoro coaepxanus B HTepHere, Ha
OCHOBE MMEIOIUXCS 3HAHUW M NYTEM CpPaBHEHHUS JOINOJIHUTEIBbHBIX HCTOYHUKOB
BBIIETATh MHGPOpPMAUIO, KOTOpas SBISIETCS NPOTUBOPEUMBOM WM MOXKET OBITh
HEJIOCTOBEPHOM;

MCIIOJIb30BaTh NIPU BHINOJHEHUH YYE€OHBIX 33JaHUIl HAYyYHO-TIOMYJISIPHYIO JINTEPATypy
(bu3NYECKOro CcoJep)KaHus, CIPAaBOYHbIE MaTepuasibl, pecypchl cetu HHTepHer,
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BJIAJCTh IMpPUEMAaMH KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHMs HHGPOpPMALUU U3
OJHOM 3HAKOBOW CHCTEMBI B JPYTYIO;

co3/laBaThb COOCTBEHHbIE NHMCbMEHHBIE M KpaTKUE YCTHbIE COOOLIeHHs, 00001as
UHPOPMALIMIO U3 HECKOJBKUX HMCTOYHUKOB (DPU3UYECKOTO COAEPIKAaHUS, B TOM YHUCIIE
nyOIMYHO  OPEICTaBISITH  PE3yiabTaTbl  IMPOEKTHOM WM  UCCIIENOBATEIbCKOMN
JEeSITEIbHOCTH, MIPU 3TOM IPaMOTHO MCIIOJIb30BAaTh M3YYEHHbIN NOHATUMHBIN amnmapar
Kypca (pU3MKH, CONPOBOXKIATh BHICTYIICHHE IIPE3EHTALEH;

IOpU BBIIOJHEHUHM Y4YEOHBIX IPOEKTOB U MCCIEIOBAHUN (PU3MUECKUX IPOLIECCOB
pacrpenesaTs 00s3aHHOCTH B IPYIIE B COOTBETCTBHM C ITOCTABIEHHBIMU 33JaYaMH,
CIIEIUTh 3a BBIIOJHEHMEM IIJJaHa JEHCTBUH M KOPPEKTUPOBATh €ro, aJeKBaTHO
OLICHUBAaThb  COOCTBEHHBIM BKJaJ B  JEATEIBHOCTb  TIPYIIbl, BbICTpaUBaTh
KOMMYHHKATHBHOE B3aMO/IEHCTBHE, IPOSIBIISAL TOTOBHOCTD Pa3peliaTh KOH(IUKTHI.

K xonHuy oOyuenust B 9 Kiacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM YPOBHE JIOJKHBI
oTpakaTh CHOPMUPOBAHHOCTH Y O0YUAIOIIMXCS YMEHU:

UCIIONIb30BAaTh TMOHATHS: CHCTeMa OTcuéTa, MaTepualibHasg TOYKa, TPACKTOpHs,
OTHOCHUTEIIFHOCTh MEXaHUYECKOTO JBMKCHHS, NedopMarus (yrnpyras, MiIacTHIecKas),
TpEHUE, IEHTPOCTPEMUTEIBLHOE YCKOPEHHE, HEBECOMOCTh U TMEpPEerpy3Kd, LEHTP
TSOKECTH, a0CONIOTHO TBEPAOE TENO, LIEHTP TSHKECTH TBEPAOrO Tena, paBHOBECHE,
MEXaHUYeCKWe KoleOaHWsi W  BOJHBL, 3BYK, MHOPa3ByK U  yIbTPa3BYK,
AJICKTPOMATrHUTHBIC BOJIHBI, IIKajda 3JICKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U
JATbHO30PKOCTh, CIEKTPbl HMCIYCKaHUs W TOTJOoIeHus, ainb(da, Oeta- U ramma-
W3IIy4€HUs], U30TOIIbI, SACPHAs SHEPIeTHKA;

pasnuuaTth SBIeHUs (pPaBHOMEPHOE M HEPAaBHOMEPHOE MPSIMOJIUHEHHOE JIBIKCHHE,
PaBHOYCKOPEHHOE MPSIMOJIMHEWHOE ABMKEHHE, CBOOOHOE MaJicHUE Tell, pPABHOMEPHOE
JBWKEHHE 10 OKPYKHOCTH, B3aUMOJEHCTBUE TE€Jl, pPEAKTUBHOE JBUKECHUE,
Kosie0aTesIbHOE JIBUJKEHUE (3aTyXalllle M BBIHY)KJIEHHbIE KoyieOaHUs), PE30OHAHC,
BOJTHOBOE JBWIKEHWE, OTpaXCHHE 3BYKa, NPSIMOJMHEMHOE PaclIpOCTPaHEHHE,
OTpa)KE€HUE U MPEIOMIIEHUE CBETA, MOJHOE BHYTPEHHEE OTPAKEHHUE CBETA, PA3JI0KEHUE
0enmoro cBera B CIEKTP M CJIOXKEHHE CIEKTPalbHBIX I[BETOB, AMCIEPCHS CBETa,
€CTECTBEHHAsI PaJIMOAKTHBHOCTh, BOBHUKHOBEHHE JIMHEWUYATOTO CIEKTpa M3Ty4eHUS)
M0 OMHCAHHUIO MX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB, JEMOHCTPUPYIOIINUX
JTaHHOE (hPHU3HUECKOE SIBICHHUE;

pacro3HaBaTh MPOSIBICHUE W3YyUEHHBIX (U3UYECKUX SBICHUN B OKpPYXKAIOIIeM MUpe (B
TOM uYHcle (U3HUECKUe SBICHUS B MPUPOJIE: MPUIUBEI U OTIUBBI, JBIKEHUE TUIAHET
ConHEYHOM CHCTEMBI, PEaKTUBHOE JIBI)KCHHE JKUBBIX OPTaHU3MOB, BOCTIPUATHE 3BYKOB
JKUBOTHBIMH, 3E€MJIETPSICEHUE, CEHCMUYECKHWE BOJHBI, IyHAMH, 3XO, IIBETa TeT,
ONTHYECKHWE SBIEHUS B  TMPHUPOAE, OHONOTHYECKOe  JEHCTBHUE  BUIUMOTO,
yIbTPapUOIETOBOTO M PEHTTEHOBCKOTO H3JIYUYE€HUH, €CTECTBEHHBIM pPaTUOAKTHBHBIN
$oH, KOCMHYECKHE JIy4H, pPaJHMOAKTUBHOE W3JIyYeHHUE TPUPOJHBIX MHHEPAJIOB,
JIEHCTBHUE PAJMOAKTUBHBIX M3JIYYCHH Ha OPTaHU3M YEJIOBEKa), MPU ATOM MEPEBOAUTH
MPaKTUYECKYIO 3a/ady B Y4eOHYIO, BBIJCIATH CYIIECTBEHHBIE CBOWCTBA (MPU3HAKH)
(bU3HYECKUX SIBICHUN;

OTIMCHIBATh U3yUYEHHBIE CBOMCTBA TeN U (PU3UYECKUE SBJICHUS, UCTIONB3Ys (PU3UIECKUE
BEJIMYMHBI (CPEeIHsISl 1 MTHOBEHHAs] CKOPOCTh Teja MPU HEPAaBHOMEPHOM JIBHXKECHHH,
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YCKOpEHHUE, NepeMelleHue, MyTh, YIJIoBas CKOPOCTb, CHJIa TPEHUs, CHJa YIPYroCTH,
CUJIa TSKECTH, YCKOPEHHE CBOOOJHOTrO MAJECHMsI, BEC TeJla, UMIIYJIbC TEjIa, UMITYJIbC
CHJIBI, MEXaHUYECKasi paboTa U MOIITHOCTh, MOTEHIIHAIbHAS SHEPTHS TeNa, MOAHITOTO
HaJl IOBEPXHOCTBIO 3€MJIM, IOTEHIMAJIbHASL SHEPIUs CKAaTOW NPYKUHBI, KUHETUYECKast
SHEprus, IOJHAas MEXaHWYecKas SHEeprus, Mepuo] W 4YacToTa KoJeOaHuH, JUIMHA
BOJIHBI, TPOMKOCTb 3ByKa M BBICOTAa TOHA, CKOPOCTb CBETa, [10Ka3aTelb NPEIOMIICHUS
Cpefpl), IPH ONHCAHUM TPABHILHO TPAKTOBATh (PU3MUECKUI CMBICI HCHOIB3YEMbIX
BEJIMYMH, OOO3HAYEHUS M €IUHUIBI (DU3NYECKHX BEIMYMH, HAXOIUTHh (HOPMYIIHI,
CBSI3bIBAIOIME JAHHYIO (U3MYECKYIO0 BEIMYMHY C APYTUMH BEJIWYMHAMH, CTPOUTH
rpaduKy U3y4eHHbIX 3aBUCUMOCTEN (PU3NYECKUX BEJIMUUH;

XapakTepu3oBaTh CBOMCTBA Tell, (U3NUECKUE SIBICHUSA U MPOLECCHI, UCIIOJb3Ysl 3aKOH
COXpaHEHUsI PHEPIMU, 3aKOH BCEMHUPHOIO TITOTEHUS, MPUHLUI CYNEPHO3ULUU CHII,
IPUHLIMI OTHOCUTENbHOCTH ["anuest, 3akoHbl Hpl0TOHA, 3aKOH COXpaHEHUs UMITYJIbCA,
3aKOHBl OTPAKEHHMsI M HPEJIOMIIEHUS CBETa, 3aKOHbl COXpPAHEHUs 3apsA0BOro U
MaccoBOro 4YHcel TIpU SACPHBIX peaklusX, IMpd HTOM JlaBaThb CIOBECHYIO
(OopMyJIMPOBKY 3aKOHA U 3aIIMChIBATh €M0 MaTEMaTHUECKOE BhIPAXKEHUE;

OO0BSCHATh (hr3MYecKHe MpoLEecChl U CBOWCTBA Tel, B TOM 4YHCIE M B KOHTEKCTE
CHUTyalluid  TNPAaKTUKOOPHEHTHPOBAHHOTO  XapakTepa:  BBIABIATH  HNPUYHHHO-
CJICZICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHNE U3 2—3 JIOTHYECKUX IIaroB C OMOPOi Ha 2—
3 u3ydyeHHbIX CBOMCTBA (U3UYECKUX SABICHUM, (PUIUUYECKUX 3aKOHOB WM
3aKOHOMEpPHOCTEH;

pewath pacy€THble 3aa4n (OMUPAIOIIMECs Ha CUCTEMY U3 2—3 ypaBHEHHUH), UCTIOIb3Ys
3aKOHBI M (OPMYIIBI, CBsI3bIBafOlIUE (DU3MUYECKHE BEIMYMHBI: HAa OCHOBE aHaIM3a
yCIOBUSL 3a/ladydl 3allMChIBaThb KpaTKOE YCJIOBHE, BBIABIATH HEAOCTAIOUIME WU
M30BITOUYHBIE JIAaHHBIE, BHIOMPATh 3aKOHBI MU (OPMYJbI, HEOOXOJUMBIE I PEIICHUs,
OPOBOJIUTH PACUYEThl U  OIEHHMBAaTh PEATUCTUYHOCTh IOJYYEHHOTO 3HAa4YeHHUs
(bu3nUecKoil BETUUNHBL;

pacrio3HaBaTh NpPOOJEMbl, KOTOpPbIE MOXKHO PEUIMTh MPH HNOMOIIM (HU3UYECKHX
METO/OB,  MCIIONB3ys  ONMCAaHHE  WUCCIEAOBAaHMs,  BBLIENATH  IPOBEpsEMOE
MPENIOJIOKEHNE, OLIEHWBATh MPaBUWJIBHOCTh MOPSAKAa IPOBEIACHUS MCCIEA0BaHUSA,
JIeJIaTh BbIBOJIbI, UHTEPIIPETUPOBAThH PE3YNIbTAaThl HAOIIOAEHUN U OIIBITOB;

IPOBOAMTDH ONBITHI MO HAOJIOIEHUIO (PU3NYECKUX SBJICHUN WIM (PU3NYECKUX CBOMCTB
Ten (M3ydeHue BToporo 3akoHa HploTOHA, 3aKkOHAa COXpaHEHUs YHEPTUH, 3aBUCUMOCTh
nepuoJia KojuebaHuil MpyKMHHOTO MasgTHUKA OT MacChl rpy3a U KECTKOCTHU MPYKUHBI U
HE3aBHCHMOCTb OT aMILTUTY/bl MaJIbIX KOJIEOAHUM, MPSIMOIMHENHOE pacpOCTpaHEHUE
CBETa, DPa3JIoKeHHE OeJIoro CBeTa B CIHEKTP, U3y4CHHE CBOMCTB M300pakeHUs B
IUIOCKOM 3€pKajle M CBOMCTB HU300pakeHHMsI MpeaMmera B coOMparoliel JIMH3e,
HaOJIOZIGHNE CIUIONIHBIX M JIMHEWYaThIX CHEKTPOB H3JIyYEHHS): CAMOCTOSTENBHO
coOuparh yCTaHOBKY U3 N30BITOYHOIO HAbOpa 000py0BaHMSI, OMMCHIBATH XOJ OINBITA U
€ro pe3yibTaThbl, POPMYITUPOBATH BHIBOIBI,

IOPOBOJUTH MPU HEOOXOAMMOCTH CEPUI0 TPSMBIX H3MEPEHUH, OIpenenss cpenHee
3HaYeHHe Wu3MepsAeMoil BelWYUHBbl ((POKYCHOE pacCTOsIHHE cOOUparonie JIMH3bI),
000CHOBBIBaTh BHIOOD crioco0a u3MepeHust (M3MEpUTENILHOTO TpUbopa);
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IPOBOJUTH HCCIICAOBAHHE 3aBUCUMOCTEH (DU3MYECKHX BEIUYMH C HCIOJIH30BAHHUEM
OpSAMBIX M3MEpPEHUH (3aBUCUMOCTh IIyTM OT BPEMEHU IIPU PAaBHOYCKOPEHHOM
JBIDKEHUM 0€3 HadalbHOM CKOpOCTH, Ilepuoja KojeOaHMi MaTeMaTHYecKoro
MasiTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTH yIJla OTPaXKEHMsI CBETa OT yIyla NaJACHUS U
yria OpejJoMJIeHUsl OT yIila MajieHus): IUIaHUpOBaTh UCCIIEJOBAHUE, CAMOCTOSATEIBHO
coOMpaTh YCTaHOBKY, (UKCUpPOBAaTh pe3yJabTaTbl IOJIY4YEHHOW 3aBHUCHUMOCTH
(Gu3nUecKux BEIWYMH B BHJIE TAOIUIl U rpaduKoB, AeiaTh BBIBOJABI IO PE3ysbTaTaM
UCCIIEIOBAHMSI;

IPOBOJIUTh KOCBEHHBIE H3MEpPEHHUs (PU3UYECKUX BEJIUYMH (CpelHsAs CKOpPOCTh U
YCKOpEHHUE Teja MPU PaBHOYCKOPEHHOM JIBUKECHUH, YCKOPEHHUE CBOOOIHOTO MaJCHUS,
XKECTKOCTh TPYKUHBI, KOXPPHUIIMEHT TPEHUS CKOJBXEHHUsS, MEXaHHYecKash padora u
MOIIHOCTb, 4YacToTa M MEpHOoA KoleOaHMH MaTeMaTHYeCcKOro WU MPYKUHHOIO
MasTHUKOB, ONTHYECKass CWiIa COOMparomled JIMH3bI, pPaJUOAKTUBHBIA  (OH):
IUIAHUPOBAaTh U3MEPEHUs, COOMPATh SKCIEPUMEHTAIBHYIO YCTAHOBKY U BBIINOJHATH
U3MEpEeHUs, cienysl NMPEeAJIOKEHHON MHCTPYKLMH, BBIUUCISTh 3HAUEHUE BEJIIMYUHBI U
AQHAIN3UPOBATh IIOJYyYEHHBIE pE3yJbTaTbl € Y4E€TOM 3aJaHHOW IOIPEHIHOCTH
U3MEPEHU;

coOuoaTh MpaBWja TEXHUKM Oe30macHOCTH Ipu paboTre ¢ J1abopaTOPHBIM
000pyI0BaHUEM;

pasin4yaTh OCHOBHbIE NPU3HAKU M3YYEHHBIX (DU3MYECKMX MOJENEH: MarepuaibHas
TOYKa, a0CONFOTHO TBEPIOE TENO, TOYCUHBIM MCTOYHUK CBETA, Jyd, TOHKAs JIMH3A,
IUTaHEeTapHasi MOJIENIb aTOMa, HYKJIOHHAsI MOZIeNIb aTOMHOT'O SApa;

XapaKTepu30BaTh NPUHLUIBI JEHCTBUS M3YUYEHHBIX NPUOOPOB M TEXHUYECKHUX
YCTPOMCTB C OMOPOI HAa UX ONMUCAHUS (B TOM YHUCIIE: CIIUJIOMETP, JATUYNKHU MOJIOKEHHUS,
pacCTOsHUS M YCKOPEHMS, PaKeTa, 9X0JI0T, OUKH, IIEPUCKOII, (poToanmapar, ONTHIECKHE
CBETOBOJBI, CIIEKTPOCKOI, JO3MMETp, KaMepa BuibcoHa), nCHosb3ys 3HaHUSA O
CBOICTBax (PM3MUECKUX SIBICHUN U HEOOXOAUMbIe (PU3UUYECKNE 3aKOHOMEPHOCTH;
MCIIOJIb30BaTh CXEMBbl U CXEMATUYHBIE PUCYHKH M3YyYEHHBIX TEXHHUYECKUX YCTPOMCTB,
U3MEPUTENIbHBIX NPUOOPOB M TEXHOJOTMYECKMX IPOLECCOB IMPH PEHIeHUH y4eOHO-
IIPAKTUYECKUX 3a/lad, ONTUYECKUE CXEMbl JUIsl OCTPOEHUsI M300pakeHUN B IIOCKOM
3epKajie ¥ coouparolei JTnH3e;

OPUBOJIUTH TpPUMEPHl (HAXOIUTh MHPOpPMAIMI0 O NpUMepax) NPaKTUYECKOTO
UCTOJIb30BaHUS (PU3MUECKUX 3HAHUM B TOBCEJHEBHOW KM3HM s OOecredeHus
0€30MacCHOCTH MpH OOpalleHud ¢ NpUOOpaMu W TEXHUYECKUMH YCTpOICTBaMH,
COXpaHEHMsI 370pPOBbsi M COONIOJCHHS HOPM DKOJOTHYECKOTOo TOBEIEHUS B
OKpYKarollleu cpee;

OCYIIECTBIISATh MOUCK UHpopManuu @usndyeckoro coaepxxkanuss B HTepHere,
CaMOCTOSITENIbHO (OPMYJIHMPYsl TOUCKOBBIM 3ampoc, HAXOOUTh IYTH OIpe/eeHus
JIOCTOBEPHOCTH TOJY4Y€HHOW HH(pOpMAlMM Ha OCHOBE HWMEIOMIMXCS 3HAaHUH U
JIOTIOTHUTEIbHBIX HCTOYHUKOB;

UCIIOJIb30BaTh MPH BBHIOJHEHUH YUEOHBIX 3a/laHU HAyYHO-TIOMYJSPHYIO JIUTEpaTypy
(bu3NYECKOro COJep)KaHus, CIPAaBOYHbIE MaTepuasbl, pecypchl cetu HHTepHer,
BJIa/IeTh MpUEMAMU KOHCHEKTHPOBAHUSA TEKCTa, MpeoOpa3zoBaHUs HHPOpPMAIUH U3
OJIHOH 3HAKOBOM CHCTEMBI B JPYTYIO;
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co3/1aBaTh COOCTBEHHBIC MMCbMEHHBIE M YCTHBIE COOOIICHNS HAa OCHOBE MH(POpPMALIUU
U3 HECKOJBbKUX MCTOYHHKOB (PU3MUECKOro COJAEpKaHMsl, MyOIMYHO IPEICTaBIATH
pe3yJIbTaThl MPOCKTHOW WM HUCCIIEI0BATEIbCKON NEATENBHOCTH, IIPU 3TOM I'PaMOTHO
UCITIOJIb30BaTh HM3YYCHHBIM TMOHATUHHBIA ammapar W3ydyaemoro pasjena (U3uKd U
COIIPOBOXKIATh BBICTYIUIEHHWE MpPE3CHTAle ¢ Y4€TOM OCOOEHHOCTEeH ayAuTOpUHu
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE
7 KJIACC

26

KoanuectBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undpoBbie)
Kontpoabusbie IIpakTnueckue
n/n NMPOrpamMMbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Pa3nen 1. ®u3uka u eé pojib B IO3HAHMHU OKPY:KAKOIIEr0 MUpa
11 DUBHKA - HAVED O e 5 bubmuorexa [JOK
: W3WKa - H npu
Ve e https://m.edsoo.ru/7f416194
bubmuorexa [JOK
1.2 O 2 1
VISHHCCIHE BEMITHHbL https://m.edsoo.ru/7f416194
bu6mmorexka [IOK
1.3 E i 2 1
CTECTBEHHOHAYYHBIA METO/ MO3HAHUS https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pa3nes 2. [lepBoHayabHbIe CBeeHUS] O CTPOEHHUH BelllecTBa
2.1 Crpoenue BemiecTBa 1 bubmorexa LIOK
' P B https://m.edsoo.ru/7f416194
59 JIBr>KeHre U B3aUMO/IEUCTBUE YaCTHUII 5 1 bubnuotexa [JOK
' BeIIIECTBA https://m.edsoo0.ru/7f416194
bu6 OK
2.3 ArperaTHble COCTOSIHHSI BEILIECTBA 2 h;psj,l:jll(;r:éelcdasi.ru 17§416194
Wroro no pazmeny 5
Pa3znen 3. /IBuskeHue U B3aUMO/IeiicTBHE TeJl
3.1 MexaHn4ecKoe IBIKCHUE 3 bu6mmorexa [IOK
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https://m.edso0.ru/7f416194

39 e 4 1 bu6mmoreka [IOK
' HEPLHA, Macea, HAoTHOCTD https://m.edsoo.ru/7f416194
bubmuoreka [JOK
33 Cuna. Bt o 14 ! 2 https://m.edso0.ru/7f416194
Htoro no pazneny 21
Pa3nen 4. /laBiieHue TBEPABIX TeJl, dKUAKOCTEH U Ta30B
41 JaBnenue. llepenava naBieHust TBEPABIMU 3 bu6mmoreka [IOK
' TeJIaMU, YKUAKOCTAMU U ra3aMu https://m.edso0.ru/7f416194
bu6mmoreka [IOK
4.2
Jlarerite XKuAKoCTH > https://m.edso00.ru/7f416194
bu6mmoreka [IOK
4, A
3 TMOC(epHOE AaBIeHHe 6 https://m.eds00.ru/7f416194
44 JlelicTBuE KUIKOCTH U Ta3a HA MOTPYKEHHOE 7 1 3 bubnnoreka [JOK
' B HUX TEJIO https://m.edso00.ru/7f416194
Hroro no pazgeny 21
Pa3nes S. PaGoTra 1 MOIIHOCTB. DHEpPIus
bu6mmoreka [IOK
A1 P 1
> 860Ta 1 MOIIHOCTE 3 https://m.eds00.ru/7f416194
bubmuorexa [JOK
52 HpocTsie MexaHHsMEI > ! https://m.edso0.ru/7f416194
bu6mmorexa [IOK
>3 Mexanirieckas sHepris 4 . ! https://m.edso0.ru/7f416194
Hroro no pazneny 12
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PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68

12
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8 KJIACC
KoanuyecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3ieioB U TeM (nudpossbie)
Ne n/m Kontpoabnbie IlpakTuueckue
NMPOrpaMMblI Bcero odpa3oBaTe/bHbIE
padoThI padoThI
pecypchbl
Pa3znen 1. TensioBble siBJIeHUS
11 CTpoeHHe U CBOHCTBA BEIIECTBA 7 bubmmorexa LIOK
' P B https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
1.2 T 21 1 5
SILIOBBI HPOHECCh! https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 28
Pa3nen 2. DaekTpuyeckue 1 MATHUTHBIE SIBJICHUS
51 DJNIeKTpUYECKHE 3apsiibl. 3apsSKEHHBIE Tella 7 1 bubnunoreka [JOK
' U UX B3aMMOJEICTBHE https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.2 IT i i 20 1 7
OCTOSTHHBIN ANEKTPUIECKUI TOK https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2. M 1 1.
3 ATHITHBIC ABJCHIA 6 > https://m.edsoo.ru/7f4181ce
2.4 DIEKTpOMAarHuTHAs UHIYKIHS 4 Bubmmorexa LIOK
' P e https://m.edsoo.ru/7f4181ce
Hroro 1o pasneny 37
PeszepBHoe Bpems 3
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 14.5
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9 KJIACC
KoauvecTBo 4acoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3ieioB U TeM uudpoBbIie
Ne n/m P Kontpoabnbie IlpakTuueckue (mupp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsbl
Pa3nen 1. Mexanuyeckue siBJIeHUS
11 MexaHnueckoe IBHKEHUE U CIIOCOOBI €ro 10 1 bubnnoreka [JOK
' OIHCAHUS https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B i 20 1 3
SAMOACHETBHE TEl https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
1.3 3 10 3
AKOHPL COXPATEHIA https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 40
Pa3nen 2. Mexanuyeckne KoJjie0aHUS U BOJHBI
bu6mmoreka [JOK
2.1 M 0 7 3
CATITTCCRIE KOTEDAHA https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
2.2 M .3 8 1 3
CRAHIACCIHE BOTHBL SBYK https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 15
Paspnen 3. DiieKTpOMAarHuTHOE MOJIE U 3JIEKTPOMATHUTHbIE BOJHBI
DJIEKTPOMArHUTHOE MOJIE U bubnmnoreka [JOK
3.1 6 2
AJIEKTPOMAarHUTHbIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro 1o pasnery 6



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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Pa3gen 4. CBeToBbI€ AABJICHUSA

4.1 3aKOHBI PacIpOCTPaHECHHS CBETA 6 2 bubmmorexa LIOK
' pactpocip https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
4.2
JIMH3BI ¥ ONITUYECKUE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
4. P 2
3 a3JIoXeHue 0eIoro cBera B CIIEKTP 3 https://m.edsoo.ru/7f41a4a6
Htoro no paznemny 15
Pa3gen 5. KBanToBble iBJICHUSA
bu6mmoreka [IOK
1 41 4 1
5 CIyCKAHWE U TIOTJIONICHUE CBETa aTOMOM https://m.edsoo.ru/7f41ada6
bu6mmoreka [IOK
2 1
> CTpOCHHE ATOMHOIO AApa 6 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
5.3 s 7 1
ACPHEHIE peakttan https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nes 6. [loBTOpuTE1bHO-0000 A0 IIM I MOYJIb
6.1 [ToBTOpEeHue u 06001IeHNE COAEepKAHUS 9 9 bubnnoreka [JOK
' Kypca Gpu3uku 3a 7-9 xiacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 27
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