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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o @Qusnke Ha YypOBHE OCHOBHOTIO o0OIIEro o00pa3oBaHUs
COCTaBJICHa HAa OCHOBE MOJOKEHUU M TpeOOBaHUM K pe3ysibTaTaM OCBOEHHUS Ha
0a30BOM ypOBHE OCHOBHOHM 00pa30BaTeIbHON HPOrpaMMbl, MPEICTaBICHHBIX B
OI'OC 00O, a takxe ¢ yu€toM (penepanbHON paboueit mporpaMmbl BOCIIUTAHUS U
Konuenuuu npenogaBanust yueoHoro npeamera «Ouznkay.

CopepxaHue mnporpaMMmbl MO (U3MKE HaIpaBiIeHO Ha (opMupoBaHue
€CTEeCTBEHHO-HaYyYHOW TI'PaMOTHOCTH OOYYarolIMXCs M OPraHu3alui0 HU3yYeHUs
(¢u3MKK Ha NeSITeNbHOCTHOW OcCHOBe. B mporpamme mno ¢usuke yyuThIBaroTCS
BO3MOXXHOCTH y4eOHOro mpeamera B peanuzanuu TpeboBanuiik ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM M METAINPeIMETHBIM pe3yibTaTaM 00y4YeHHs, a TaKKe
MEXIPEIMETHbIE CBSI3U €CTECTBEHHO-HAYYHBIX Y4YEOHBIX NMPEIMETOB HAa YpOBHE
OCHOBHOTO 00111eT0 00pa30BaHUsl.

[Iporpamma no ¢u3uke ycraHaBIMBAET pacnpeaeieHne yueOHoro Marepuaia
no rogam o0y4yeHus (MO Kiaccam), MpeasiaraeT MPUMEPHYIO MOCIIe0BATEIbHOCTD
U3Y4YEeHHs] T€M, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHs TMPEIMETHOTO COACpPKaHUS U
yuéTe BO3PACTHBIX OCOOEHHOCTEH 00yUYarOIIMUXCSl.

[Iporpamma 1o ¢usmnke pazpaboTaHa ¢ IEJIbI0 OKa3aHUS METOJUYECKOM
MOMOITY YYUTENIO B CO3JJaHUU padoyeil mporpaMMbl 10 y4eOHOMY MpeIMETy.

du3zrKa SBISIETCS CUCTEMOOOPA3YIONIUM ISl €CTECTBEHHO-HAYUYHBIX YUeOHBIX
NPEIMETOB, MOCKOIBbKY (PU3MUYeCcKre 3aKOHBI JIEKAT B OCHOBE IIPOIIECCOB U SIBJICHU,
U3y4aeMbIX XUMHEH, OMoIoruei, acTpoHOMueH B pusnueckoi reorpadueit, BHOCUT
BKJIaJ] B €CTECTBEHHO-HAYYHYIO KapTUHY MHUpa, MPEJOCTABIACT Haubolee sSCHbIE
oOpasibl MPUMEHEHUSI HAYYHOTO METOJia TIO3HaHUS, TO €CTh CIoco0a MOTydeHus
JIOCTOBEPHBIX 3HAHUW O MUPE.

Onna w3 TIaBHBIX 3a7a4d (PU3MUECKOro OOpa3oBaHHS B CTPYKTYype OOIIETO
o0pa3oBaHus COCTOUT B (DOPMUPOBAHUU ECTECTBEHHO-HAYYHOW TI'PAMOTHOCTH H
MHTEpEca K HayKe y 00y4aroluxcsl.

N3yuenne ¢usuku Ha 0a30BOM YpOBHE [MpPEAIONAaraeT OBJAJCHUE
CIEAYIOIIMMHU KOMIIETEHTHOCTSMH, XapaKTepU3yIOUMMU €CTECTBEHHO-HAYUYHYIO
IPAMOTHOCTb:

e Hay4YHO OOBSACHSTH SIBICHUS;

e OLCHUBATH U NIOHUMATh OCOOEHHOCTH HAYYHOI'O MCCIIEIOBAHUS;

e HHTEPNPETHUPOBATH  JIaHHBIE W UCIOJb30BATh  HAYyYHBIE
JI0OKa3aTeNbCTBA JJIsl TOJTYUEHHUS BBIBOIOB.

Hemu wusyuenus (uU3MKK Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHUs
onpenenenbl B KoHuenuuu mnpenojaBanusi yuyeOHoro npeamera «®Dusukay B
oOpa3zoBaTelbHbIX oOpraHuzanusix Poccuiickoit @egepaiuu, peanu3yroUUX
OCHOBHBIE  00I1I€00pa30BaTENIbHBIE IMPOTPAMMBI, YTBEPKIAEHHON pElIeHHEM



Konnerun MunncrepctBa npocseienus Poccuiickoit denepanuu (mpoTokos oT 3
nexadbps 2019 r. Ne TIK-4BH).
Ieaun nzyyenus pusuKu:

MPUOOPETCHHE WHTEpPEca W CTPEMJICHHS OOYYaromuxcsi K HaydYHOMY
U3YYCHHUIO TPUPOJBI, PA3BUTHE HMX HWHTEIUICKTYaJbHBIX M TBOPUYECKHX
CIIOCOOHOCTEI;

pa3BHUTHE MPEACTABICHUA O HAYYHOM METOJIe TIO3HAHUSA M (DOPMHUPOBAHHE
UCCIIEIOBATEIHCKOTO OTHOMICHHUS K OKPY)KAIOIITUM SIBJICHUSM;
(dbopMHUpOBaHUE HAYTYHOTO MUPOBO33PEHUS KaK Pe3yJIbTaTa H3yuYeHUSI OCHOB
CTpOEHUS MaTepPUH M PyHIaMECHTAIbHBIX 3aKOHOB (PU3UKH;

dbopMHUpOBaHUE TPEICTABICHUNA O PONM (U3MKHU IS Pa3BUTHS JPYTHUX
€CTECTBECHHBIX HAYK, TCXHUKHU U TCXHOJIOTHH;

pa3BUTHE  TPEACTABICHWH O  BO3MOXHBIX  cdepax  Oymymiei
npo(deCCHOHATBLHOM JCATEIIBHOCTH, CBSI3aHHON ¢ (DU3MKOM, MOATOTOBKA K
JaNbHEHIIEMY OOYYCHHIO B ’TOM HAIPaBJICHUHU.

I[OCTI/I)KGHI/IG ITUX IIeaeH ImporpaMmsbl 110 (1)1/131/11(6 Ha YPOBHC OCHOBHOT'O
O6IIICFO 06p330BaHI/ISI obecrieunBaeTcs PEIICHUCM CICAYIOIUX 3ada4:

NpHOOpPETCHHE 3HAHWW O JINCKPETHOM CTPOCHUM  BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, JJIEKTPHUECKUX, MATHUTHBIX W KBAHTOBBIX
SIBTICHUSIX;

NproOpETCHHE YMEHUW OINUCHIBATh U OOBACHATH (DU3MUECKUE SBICHHUS C
UCTIOJIH30BaHUEM ITOTYICHHBIX 3HAHUIA;

OCBOGHHE METOJIOB pEIICHUS TMPOCTEHUIMX pacuETHBIX 3aJad ¢
UCTIOJIh30BaHUEM buznuecKux MoJIeTieH, TBOPYECKHX U
NPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUH HaOIIONATh MPUPOIHBIC SBICHUS W BHITIOIHATH OIBITHI,
nabopaTtopHbie pabOTBl W  IKCIEPUMEHTANBbHBIE HCCIEIOBAHUA C
UCTIOJIb30BaHUEM U3MEPUTEIHHBIX TPHOOPOB;

ocBOoeHHE MPUEMOB PabOTHI ¢ MHpOpMaIuel GU3HIECKOTO COJEp KaHMS,
BKJIOYast UHPOPMAIIMIO O COBPEMEHHBIX JTOCTIKCHUSIX (DU3UKH, aHATU3 U
KPUTHYECKOE OlICHUBaHNE HH(POPMAIINH;

3HAKOMCTBO €O cepamMu mpodecCHoHaATBHON NeSITSIBPHOCTH, CBI3aHHBIMHU
C (U3MKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMU Ha
JTOCTIKEHUSAX (PU3UUECKON HAYKH.

Ha uzyuenue ¢usuku (0a30BbIi YPOBEHb) HA YPOBHE OCHOBHOTO OOIIETrO

oOpazoBanus otBoauTcs 238 yacoB: B 7 kiacce — 68 dacoB (2 yaca B HeZEN0), B 8
KJlacce — 68 yacoB (2 vaca B Hezento), B 9 knacce — 102 vaca (3 yaca B Henelo).

[Ipennaraemsiii B mporpaMmme 1no (Qpu3MKe NepeueHb Ja00paTOpHBIX padoT U
OMBITOB HOCUT PEKOMEHIATEIIbHBIM XapaKTep, YUUTENb JeIacT BHIOOP MPOBEACHUS



7a00paTOpHBIX PabOT M OMNBITOB C YYETOM HWHIAUMBUAYAJBHBIX OCOOEHHOCTEH
oOy4arommxcs, CIUCKa 3KCIEPUMEHTANBHBIX 3aJaHui, MpeajaraeMblX B paMKax
OCHOBHOTI'O TOCYAapCTBEHHOT'O 3K3aM€eHa 10 (hU3HUKE.



COAEPXAHUE OBYUYEHUA
7 KITIACC

Paznen 1. ®u3uka u e€ poJib B NO3HAHUM OKPYKAKOIIET0 MHUPA.

®usuka — Hayka o npupoze. SIBinenus npupoasl. DU3NUYECKUE SBICHHUS:
MEXaHWYECKUE, TEMIIOBBIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®uznyeckue BenuuuHbl. M3Mepenue ¢Qusnueckux BenuuyuH. Dusnmyeckue
npubopsl. [lorpemnocts n3mMepennit. MexxayHapoiHasi cicTeMa €IMHULL.

Kak ¢usuka u japyrue ecTecTBEHHble HAyKHM H3Y4alOT TPHUPOLY.
EcTtecTBeHHO-HAY4YHBI METOJ| MO3HAHUA: HAOJIOJEHHE, MOCTAaHOBKAa HAYYHOTO
BOMPOCA, BBIBUKEHUE THIOTE3, SKCIIEPUMEHT MO MPOBEPKE TMIOTE3, 0ObSICHEHHE
HabonaeMoro sBieHus. Onucanue GU3NUecKUX SBIEHUN C TOMOLIBI0 MOJIENIEH.

Jemoncmpayuu.

1. MexaHHuYecKue, TEIUIOBbIE, JJIEKTPUYECKUE, MArHUTHBIE, CBETOBBIC

SIBJICHUSL.
2. ®usnueckre TpuOOPHl U MPOLEAYpa MPSIMBIX U3MEPEHUN aHAJIOTOBBIM U
U (POBBIM TPUOOPOM.
Jlabopamopnuie pabomot u onvimeot.
1. OmpeneneHue EHbI IeeHUs IKaJIbl U3MEPUTEIHLHOTO MpUdopa.
2. H3MepeHue paccTOSTHUM.
3. U3mepenne 06bEMa )KUIKOCTH U TBEPAOTO Tea.
4. OrmpeneneHue pa3MepoB MaJIbIX TEJL.
5. M3mepeHne Ttemmeparypbl NP MOMOIIM KUJIKOCTHOIO TEPMOMETpA U
JaTYrKa TEMIIEPATypPhl.

6. lIpoBenenue ucciaenoBaHus IO MPOBEPKE TUIIOTE3bI: NAJBHOCTH MOJIETA
HIapyKa, MyIEHHOTO TOPU30HTAIBLHO, TEM OOJIbIe, YeM OOJIbIle BHICOTA
IycKa.

Pa3znen 2. IlepBoHayajibHbIe CBeJIEHHSI 0 CTPOCHHHU BellecTBA.

Crpoenne BemecTBa: aToOMbl M MOJEKYJbl, HX pa3mepbl. OmnbIThI,
JOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEIIECTBA.

JIBmkenue dactul BemecTBa. CBSA3b CKOPOCTH JIBHJKEHHSI YacTUL C
TeMIiepatypoii. bpoyHoBckoe nBmwkenme, auddys3usa. BzanMomelicTBue YacTHIL
BEIIECTBA: MPUTSXKEHNE U OTTAIIKUBAHHUE.

ArperaTHble COCTOSIHUS BEIECTBA: CTPOCHME Ta30B, KUIKOCTEM W TBEPIBIX
(kpuctaminueckux) Tela. B3auMOCBSI3b MEXIy CBOWCTBaAaMHU BEIIECTB B Pa3HbIX
arperaTHpIX COCTOSIHUSIX U UX aTOMHO-MOJIEKYJISIPHBIM cTpoeHHeM. OCOOEHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpayuu.

1. HaOmronenune OpoyHOBCKOTO JABUKEHUS.



2. Habmonenue nuddysuu.
3. HaGOmionenue  siBIeHUM,  OOBSACHSAIONIUXCS  MPUTSHKEHHEM — WUIU
OTTAJIKMBAaHUEM YACTHI BEIIECTBA.

Jlabopamophule padomot u onvimot.

1. OueHka JuaMeTpa aroMa METOAOM psloB (C  HMCIOJIb30BAaHUEM

dotorpaduii).
2. OnbITHI IO HAOIIOAEHUIO TETUIOBOTO PACIIUPEHUS Ta30B.
3. OnbITHI 10 OOHAPYKEHUIO AEHCTBUS CUII MOJICKYJISIPHOTO MPUTSIKEHUS.
Paznen 3. JIBu:keHHe U B3aMMOIECTBHE TeJl.
Mexannyeckoe JBUXEHHE. PaBHOMEpHOE W HEPABHOMEPHOE JBUIKCHUE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABWKEHUU. Pacuér mytu u
BPEMEHHU JIBUKCHUS.
SBneHne wHepUMU. 3aKOH HMHEPIUU. B3auMojeicTBHE Tesl KakK NpUYMHA
U3MEHEHUSI CKOPOCTHM JBIMXKEHUsSI Teid. Macca Kak Mepa HHEPTHOCTH Tena.
[InoTtHOCTH BemiecTBa. CBSI3b IJIOTHOCTU C KOJIMYECTBOM MOJIEKYJ B E€IUHUIIE
00BéMa BelecTna.
Cuna Kak XapakTepuCTHKa B3auMojeicTBus Ted. Cuia ynpyrocTd U 3aKOH
I'yka. 3Mepenue cuiibl ¢ MOMONIBIO AMHAMOMETpA. SIBJIEHUE TIATOTEHUS U CUJIA
TsokecTd. Cuia TSKEeCTH Ha Apyrux uiaHerax. Bec tena. HeBecomocTs. Cnoxenue
CWJI, HAPABJIEHHBIX MO OAHOM mpsiMoil. PaBHonelcTByromas cui. Cuia TpeHHs.
TpeHue CKOIbX)EHUs U TPEHHE MOKOs. TpeHue B MPUPOJI€ U TEXHHUKE.
Jemoncmpayuu.
1. HaGmronenne MexaHUYECKOTO IBUXKEHUS Tea.
2. HM3MepeHne CKOpOCTH NPSMOJIMHEMHOTO JBUKCHUS.
3. HaGmronenue siBjeHUs: HHEPIIUH.
4. HabGnroneHre U3MEHEHHS CKOPOCTH IIPH B3aUMOJICHCTBHH TElL.
5. CpaBHEHHME Macc MO0 B3aUMOJEHCTBUIO TEI.
6. Cro)xeHue Cuil, HalpaBJIEHHBIX 110 OAHOU MPSIMOIA.
Jlabopamopnuie pabomot u onvimot.
1. OmpeneneHue CKOPOCTH PAaBHOMEPHOIO JIBM>KEHUS (IIapvKa B JKUJIKOCTH,
MOJIEIH DJIEKTPUUYECKOTO aBTOMOOWIIS U TaK Jajee).

2. OmpeneneHne CpeaHEH CKOPOCTU CKOJNBKEHHsI Opycka WM IIapuKa IIo
HAKJIOHHOM IIJIOCKOCTH.
Ornpenenenue MIOTHOCTH TBEPIOTO TeNa.

4. OnpIThl, JIEMOHCTPUPYIOLIHUE 3aBUCUMOCTH pacTskeHus (Aedopmanun)
NPY>KUHBI OT IPUIIOKEHHON CUJIBI.

5. OnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIbI TPEHHSI CKOJIBKEHHS OT
BECa TEJa U XapakKTepa CONPUKACAIOLINUXCS ITOBEPXHOCTEM.

Pa3nea 4. JlaBjieHue TBEPABIX TeJI, dKUAKOCTEH U ra3oB.



Hanenune. CrnocoObl yMEHbILIEHUS U yBEJIIWYEHUs JaBieHus. J(aBieHue rasa.
3aBUCUMOCTh JaBJICHMsS Tra3za OT 00bEma, Temmeparypbl. Ilepemaua naBneHus
TBEPABIMU TEJIAMH, KUAKOCTAMM M rasamu. 3akoH Ilackansa. IImeBmarnueckune
MaluHbl. 3aBUCUMOCTb JaBJICHHS >KUIKOCTH OT IiayOuHbl. ['mapocratnueckuii
napaaokc. Coobmiaronuecs cocyabl. ['uapaBinueckue MEXaHU3MBI.

AtMocdepa 3emun u atmMocdepHoe naBieHue. [IpuuuHbI CylecTBOBaHUS
Bo3aymiHON oOonouku 3emuu. Omnbit Toppuuennu. M3mepenue atmochepHOro
JaBieHus. 3aBUCUMOCTh aTMOC(EPHOT0 JIaBJIE€HUSI OT BBICOTHI HAJl YPOBHEM MODS.
[Tpubops! 115t U13MepeHust aTMOCHEPHOTro JTABICHUSI.

JleficTBHE )KMIKOCTH M Ta3a Ha MOTPYKEHHOE B HUX TeNO. BrITamkuBaronias
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. BozayxonnaBanue.

Jemoncmpayuu.
3aBUCHMOCTD JIaBJIIEHUS T'a3a OT TEMIIEPATYPBHI.

Ilepenaya naBiaeHUs )KUJIKOCTBIO U Ta30M.

CooOmatoruecs cocybl.

I'mppasnnueckuii mpecc.

[IposBnenue nercTBUst aTMOC(HEPHOTO AABICHHUS.

3aBUCUMOCTb BBITAJIKUBAIOIIEH CUIIBI OT 00bEMA MOrPyKEHHOM YacTH TeJia

S L T o

U TUIOTHOCTH >KUJKOCTH.

PaBeHCTBO BBITAJIKHUBAIOIICH CUIIBI BECY BRITECHEHHON KUIAKOCTH.

8. YcnoBue IJ1aBaHMs TeJ: MJIABaHUE UITU TIOTPYKEHUE Tel B 3aBUCUMOCTH OT
COOTHOIIICHUS TUIOTHOCTEH Teja U KUJIKOCTH.

Jlabopamopnuie pabomot u onvimot.

1. HccnenoBanue 3aBUCUMOCTH Beca Tella B BOJE OT 00bEMA MOTPYKEHHOM B

~

AKUJKOCTh YaCTHU Tea.
2. OmpeneneHue  BBITAIIKMBAIONICH  CWIIBIL, JICHCTBYIOIIEH Ha  TeJo,
MOTPYKEHHOE B KUIKOCTh.
3. IIpoBepka HE3aBUCMMOCTH BBITAJIKUBAIOLIEH CHJIBI, JEUCTBYIOIIEN HA TEIIO
B )KUJIKOCTH, OT MACCHI TeJa.
4. OnpIThl, JEMOHCTPUPYIOIIME 3aBHCUMOCTh BBITAJIKHUBAIOIIECH CHUJIBI,
JICHUCTBYIOIICH HA TEJIO B )KUJIKOCTH, OT 00bEMA MOTPYKEHHON B KUJKOCTh
YAaCTH TEJIA U OT TUIOTHOCTH KUJIKOCTH.
5. KoHCTpynpoBaHue apeomMerpa WIM KOHCTPYUPOBAHUE JIOAKH U
OIpeAEIICHUE €€ TPY30NOABEMHOCTH.
Pa3nen 5. PaGora u MOIIHOCTb. DHEpPrusi.
Mexanndeckasi pabota. MOIHOCTb.
[IpocThie MexaHU3MBI: pblUar, OJOK, HAKJIOHHAs IIOCKOCTh. [IpaBuiio
paBHOBecwus poluara. [I[puMeHeHue npaBuia paBHOBECHUS phluara K 0JIOKy. «3010Toe



npaBuwio» Mexanuku. KIIJ[ npocTeix Mexanu3zMoB. IIpocTbie MeXaHU3MBbI B OBITY U
TEXHUKE.

Mexannueckass odHeprus. KuHernueckas W INOTEHUMANbHAs DHEPIHUs.
IIpeBpamenne 0THOTO BHJIa MEXAHUYECKOW YHEPTUM B IPYTrOM. 3aKOH COXPAHEHUS
DHEPIUM B MEXAHHUKE.

Jemoncmpayuu.

1. IIpuMepsl MPOCTBIX MEXAHNU3MOB.

Jlabopamopnuie padbomot u onvimot.

1. Omnpenenenue pabOThl CUIIBI TPEHUS IPU PABHOMEPHOM JIBH)KEHUH TeJia 110

TOPU30HTAIIBHON MOBEPXHOCTH.
2. HccrnenoBanue yciioBHl paBHOBECHs pblyara.
3. Usmepenue KIIJI HaKIOHHOM MIOCKOCTH.

4. M3yuyeHune 3aKOHA COXPAHEHUSI MEXAHUYECKON SHEPTHH.
8 KIIACC

Paznen 6. TermuioBble siBIeHUS.

OCHOBHBIE TIOJIOKEHUS MOJIEKYISIPHO--KUHETUYECKOM TEOpUM CTPOCHUS
BelllecTBa. Macca M pa3Mepbl aTOMOB M MOJIEKYyJ. ONBITHI, MOITBEPKAAOIINE
OCHOBHBI€ MOJIOKEHUSI MOJICKYJISIPHO-KMHETUYECKOU TEOPUH.

Mogenun TBEPAOrO, >KUJIKOTO M Ta3000pa3HOr0 COCTOSHHM BEIECTBA.
Kpucrannuueckue u amopdusie tena. OObICHEHHUE CBOMCTB ra3oB, KUIKOCTEH U
TBEPIBIX TEI HAa OCHOBE IIOJOKEHUU MOJIEKYISIPHO--KUHETUYECKOW TEOpUH.
CmaunBaHue U KanWUISIPHBIE siBJIeHUA. TemIoBoe pacuIupeHHe U CKaTHe.

Temnepatypa. CBsi3b TeMIepaTypbl CO CKOPOCTBHIO TEIJIOBOIO JIBUXKCHUS
gactull. BrHyTpeHnsss sHeprus. CrnocoObl W3MEHEHHS BHYTPCHHEH DSHEPTUU:
TEeIIonepe1ada u coBepiieHrne padboTel. Buasl Temionepenayn: TerIonpoBOIHOCTb,
KOHBEKIIWS, U3JTyYEHUE.

KomnuectBo Temnorel. YaenbHas TEIUIOEMKOCTH BEIIECTBA. [emI000OMEH U
TEIUIOBOE paBHOBECHE. YpaBHEHHE TerwioBoro OamaHca. [lmaBnenune w
OTBEpPACBAHUE KPUCTAUIMYECKUX BEIIECTB. YAEIbHAs TEIJIOTa IJIABJICHUS.
[TapooOpazoBanne u koHmeHcanus. Mcmapenue. Kumenme. YiaempHas TtemioTa
napooOpa3oBaHus. 3aBUCUMOCTh TEMIEpPaTyphl KHUIIEHHUS OT aTMOC(hEpHOTro
JABJICHUSL.

BnaxHocTs Bo3myxa.

DHeprus TOIUIMBA. Y IeJibHasl TEIIOTa CTOPAHMUSL.

[Tpuamuner paboter TernoBbix npuratenedt KIIJ[ TtermmoBoro maBuratesns.
TermnoBbele IBUTATENIN U 3aIIUTa OKPYKAIOIIEH CPEIBI.

3aKOH COXpaHEHUS U MPEBPALLCHUS SHEPTUU B TEIUIOBBIX MPOLIECCAX.

Hemoncmpayuu.

1. HaOmronenune OpOyHOBCKOTO IBUKEHUS.
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10.
11.
12.
13.

Ha6monenue nuddysun.

HaGmronenue siBjeHuii cMauyMBaHUs M KallMJUIPHBIX SIBICHUN.
HaGmtoneHue TeminoBoro pacimpeHust Tel.

N3meneHne namieHus rasa Mmpu M3MEHEHHH OoObEMa W HarpeBaHUM WIH
OXJIaXKJICHHU.

[IpaBuna n3MepeHus: TeMnepaTypsl.

Buabr reronepenaymn.

OxnaxxaeHne Npy COBEPIICHUH PaOOTHI.

HarpeBanue npu coBepiiieHU pabOThl BHEIIIHUMU CHUJIAMU.
CpaBHeHME TEIUIOEMKOCTEN pa3IMYHbIX BEUIECTB.
Habaronenne kuneHus.

HaGmtoeHre nocTossHCTBA TEMITEPATyphl MPU TUIABJICHHUH.
Mojenn TemJIOBBIX ABUTaTEIICH.

Jlabopamopnuie padbomot u onvimot.

1.
2.
3.

10.
11.
12.
13.

OMBITHI IO 0OHAPYKEHUIO JEUCTBUS CUIT MOJICKYIISIPHOTO TIPUTSIXKCHHUS.
OnbITHI 11O BHIPAIIMBAHUIO KPUCTAJIJIOB MOBAPEHHOM COJIM WJIM caxapa.
OnbITel IO HAOJIOJACHUIO TEIJIOBOTO PACIIMPEHHS Ta30B, KUIKOCTEH U
TBEPABIX TEI.

OmnpeneneHue qaBjieHUs BO3yXa B OaIOHE IITTPHUILA.

OnbIThl, JAEMOHCTPUPYIOIIUME 3aBUCHUMOCTH JABJICHUS BO3AyXa OT €ro
00bEMa U HarpeBaHUS WIN OXJIAXKICHUS.

[TpoBepka rUNOTE3bI JTUHEWHOM 3aBUCUMOCTH JUIMHBI CTOJIOHMKA KUIKOCTH
B TEPMOMETPUUYECKONU TPYOKE OT TEMIIEpaTypHl.

HaGmronenne w3MeHeHHMsT BHYTPEHHEH OSHEpPruu Tella B pe3yJibTaTe
TEIJIoTIepe1auu U pabOThl BHEIITHUX CHIL.

HccnenoBanue sBAEHUS TEIUIOOOMEHA IMPU CMEIIMBAHWU XOJIOAHOW U
ropsiueu BOJIBI.

OmnpeneneHue  KOJWYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOH  IIpH
TEIJIO00OMEHE C HArPEeThIM METANTHYSCKUM ITHITHHIPOM.

OrnpeneneHue yaeabHONU TETUIOEMKOCTH BEIIIECTBA.

HccnenoBanue npouecca ucrnapeHus.

OrnpeneseHne OTHOCUTEIFHOM BIAXKHOCTH BO3/TyXa.

Onpenenenue yaeabHON TETUIOTHI IUIABICHUS JIbA.

Pa3znen 7. JinekTpuyeckne U MATHUTHbBIE SIBJICHHS.

Onektpuzauusi Ten. [[Ba pona snexkTpuyeckux 3apsnoB. BzaumopeictBue
3apsbkeHHBIX  Tell. 3akoH Kynona (3aBUCHMMOCTh  CHJIBI  B3aUMOJEHUCTBUS
3apsKEHHBIX TET OT BEJIMYUHBI 3aPSI0B U PACCTOSHUS MEXKAY TEIaMu).

Onektpuueckoe mnoisie. Hanpsox€HHOCTh 3nexktpuueckoro mnojsa. [IpuHiun
CYNEepHO3ULMHU EKTPUUECKUX MOJIel (Ha KAYECTBEHHOM YPOBHE).



Hocurenun snekTpuyeckux 3apsaoB. DIEMEHTApPHBIN SJICKTPUUECKUN 3apsii.
Crpoenne aroma. [IpoBOIHMKM W  JOHMAJIEKTPUKU. 3aKOH  COXPaHEHUS
AIEKTPUYECKOTO 3apsia.

DJIEKTPUYECKUM TOK. YCIIOBUSL CYIIECTBOBAHUSA DJIEKTPUUYECKOTO TOKA.
NcTtoyHuku mMOCTOSSHHOTO TOKa. JIEMCTBUSA DJIEKTPUYECKOrOo TOoKa (TEIJIOBOE,
XUMHUYECKOE, MAarHUTHOE). DIIEKTPUUYECKUM TOK B KHUJKOCTAX U razax.

Onektpuueckasgs 1enb. Cuma  Toka.  DJIEKTPUYECKOE  HANPSIKEHUE.
ConpoTuBieHUe TPOBOJHUKA. Y IEIBHOE COMPOTUBIIEHUE BellecTBa. 3aKoH Oma
115t yaactka uend. [locienoBaTenbHOE U apalIeIbHOE COETUHEHUE TPOBOJHUKOB.

PaGora w MoONmIHOCTH dJEKTpUYECKOro Toka. 3akoH Jxoyns—JIleHna.
DneKTpuYecKue 1enyu U MOTPpeOUTeNn IEKTPUIECKO sHepruu B ObiTy. KopoTkoe
3aMbIKaHUE.

ITocTosiHHBIE MarHUTHI. B3anMo1eiiCTBHE MOCTOSTHHBIX MAarHUTOB. MarHuTHOE
roje. MarauTHoe mojie 3eMJIM M €ro 3HauyeHHWe Ui Ku3HH Ha 3emiie. OmbIT
Opcrena. MaroHuTHoeE MoJie IEKTPUUEeCKOro Toka. [IlpumeHeHue 3J1eKTpoMaruHuToB
B TEXHUKE. J[efiCTBHE MAarHUTHOIO MOJI HAa TPOBOJHUK C TOKOM. DJIEKTPOJIBUTATEb
MOCTOSIHHOTO  TOKa. Mcmosib30BaHUE  DJIEKTPOABUTATENEH B  TEXHUYECKUX
YCTPOMCTBAaxX U Ha TPAHCIIOPTE.

OnbiTel Dapajies. SABneHue 3aeKTpoMarnuTHOW uHAyKIuu. [IpaBuno Jlenua.
DJIEKTpOreHepaTop. CriocoOmI MOJTyYEHUSI AIEKTPUYECKOU SHEPIUH.
DIEeKTPOCTAaHIIMU Ha BO3OOHOBIIIEMBIX HCTOYHUKAX SHEPTHUU.

Jemoncmpayuu.

DJIeKTpU3alus Ted.
JIBa pojia 3JIeKTPUYECKUX 3apsII0B U B3aUMOACHCTBUE 3aPSKCHHBIX TEJL.
Y CTpONCTBO U JAEUCTBUE IIEKTPOCKOTA.
DJIEKTPOCTATUYECKAS UHTYKIIUA.
3aKOH COXpaHEHUS JICKTPUUECKUX 3aps0B.
[IpoBOAHUKH M TUDIICKTPUKH.
MoaenupoBaHue CUIOBBIX JIMHUM IEKTPUYECKOTO TTOJIS.
HcToyHrnKHr NOCTOSHHOTO TOKA.
JIelcTBUA 3IIEKTPUUYECKOTO TOKA.
. DIIEKTPUYECKUM TOK B KUIKOCTH.
. I'a30Bb111 paspsia.
. I3mepenune cuiibl Toka aMIepMeETPOM.
. I3Mepenune 25eKTpU4eCcKOro HampsixKeHUs: BOJIbTMETPOM.
. PeocTtat n MmarazuH COnpOTUBIICHUMN.
. BzaumopencTBue noCTOSTHHBIX MAarHUTOB.
. MopaenupoBaHHe€ HEBO3MOXKHOCTH Pa3/I€JICHUS TTOJIFOCOB MAarHMUTA.
. MoaenupoBaHre€ MAarHUTHBIX MOJIEH MOCTOSHHBIX MAarHUTOB.
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18.
19.
20.
21.
22.
23.
24.

25.

OmneiT Opcrena.

MarauTHoe 1ojie TOKa. DIEKTPOMArHUT.

JlencTBME MAarHUTHOTO T10JIs1 HA MPOBOJAHUK C TOKOM.

DIIEKTPOABUTATENIb TOCTOSTHHOTO TOKA.

HccnenoBanue ABICHUS 3JIEKTPOMArHUTHOW UHIYKIIHAH.

Omnerter @apajes.

3aBUCUMOCTh HAMNPaBICHUS MHIYKIIMOHHOTO TOKa OT YCJIOBUH €ro
BO3HUKHOBCHMS.

DIIEKTPOTeHEPATOP MOCTOSHHOTO TOKA.

Jlabopamopnuie padbomot u onvimot.

1.

S

10.
11.

12.

13.

14.

15.

16.
17.

18.

OnbITel 1O HAOMIOJEHUIO DJICKTPU3AIMU  TeJI HHIAYKIUEH U 1OpH
COIIPUKOCHOBEHUH.

UccnenoBanne JE€UCTBUS DJIEKTPUUECKOrO TMOJS HAa MPOBOJHUKHA U
TADJIICKTPUKHU.

Co6opka u nmpoBepka pabOThI IEKTPUIECKOMN 11ETH MOCTOSHHOTO TOKA.
N3Mmepenue u peryimpoBaHUe CUJIbI TOKA.

N3Mmepenne u peryimpoBaHue HAMPSKEHUS.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, MAYLIETO 4YE€pPE3 PE3UCTOP, OT
CONPOTHUBIICHUS PE3UCTOPA U HATIPSIKEHHS HA PE3UCTOPE.

OnbIThI, JEMOHCTPUPYIOLIUE 3aBUCHUMOCTD ANEKTPUYECKOTO
CONPOTUBIICHUS] TPOBOJHHMKA OT €ro JUIMHBI, IUIOMIAAN TOMEPEUYHOIO
CEYEHUs U MaTepHaa.

[IpoBepka mnpaBWiIa CIHOXKEHHS HANPSHKEHUM IIPU  IOCJIEN0BATEIBHOM
COEMHEHNHU JIBYX PE3UCTOPOB.

IIpoBepka mpaBuia [ CWIbBl TOKa IPU MAPAIIIETBHOM COEOUHEHUU
PE3UCTOPOB.

Omnpenenenue pabOThI AIEKTPUIECKOTO TOKA, UIIYIIIETO YePE3 PE3UCTOP.
Onpenenenne MOIIHOCTH  3JIEKTPUYECKOTO TOKA, BBIAEISAEMOW Ha
pe3ucTope.

HccrnenoBanne 3aBUCUMOCTH CUJIbI TOKA, MAYIIETO 4YEpPE3 JIAMIIOYKY, OT
HaIIpsSKEHUS Ha HEW.

Onpenenenue KII/[ narpeBarens.

HccnenoBanre MarHuTHOTO B3aMMOAEHCTBHUS TOCTOSTHHBIX MATHUTOB.
N3yyenne MarHuTHOTO TIOJISI IOCTOSTHHBIX MAarHUTOB MPHU X 00beTMHEHNUN
Y Pa3/ICIICHUMN.

HccnenoBanne AeCTBUS SIEKTPUYECKOTO TOKA HA MArHUTHYIO CTPEJIKY.
OnbIThl, JEMOHCTPUPYIOUIME 3aBUCUMOCTb CHJIBI  B3aUMOJCHCTBUS
KaTyIIKHA C TOKOM M MAarHUTA OT CUJIbl TOKA M HAITPABJICHUS TOKA B KATYIIKE.
N3ydenune neicTBrsi MArHUTHOTO MOJIS HA TPOBOJHUK C TOKOM.



19. KoHCTpynpoBaHue U u3ydeHue padOoThl 3JIEKTPOABUTATES.
20. M3mepenne KII/I anexrpoaBUraTeIbHON yCTaHOBKH.
21. OOBITBl 1O MCCHEAOBAHUIO SBJICHUS DJIEKTPOMATHUTHOW WHIYKIMHU:
HCCIICIOBAHUE H3MEHCHUM 3HAYEHHUs U HaNPABICHUS HWHAYKLIMOHHOTO
TOKA.
9 KUIIACC

Pasznen 8. Mexanuyeckue siBJICHUS.

Mexannueckoe JABWKeHHE. MarepuanpHass Touka. Cucrema OTCUETA.
OTHOCUTENBHOCTh MEXAaHMYECKOrO JBUXEHHs. PaBHOMEpHOE NPSAMOIMHEWHOE
nBr>keHue. HepaBHoMepHOe npsiIMOJIMHEHOE ABMKEeHUE. CpeHsas U MTHOBEHHas
CKOPOCTb TeJIa IPU HEPABHOMEPHOM JIBUKEHHUH.

VYckopenune. PaBHOyckopeHHOe mNpsiMojiMHelHHOe JBukeHue. CB0oOOIHOE
nagenue. OnsiTel ['anumnes.

PaBHOMepHOE ABMkKEeHHE TO OKpY>KHOCTH. Ilepron m uvactota oOparieHus.
JIuneliHas v yrioBasi CKOpocTu. LleHTpocTpeMUTENBHOE YCKOPEHUE.

ITepseiit 3akoH HeroTtona. Bropoit 3akoH HeroroHa. Tperuii 3akoH HproTroHa.
[TpuHIUIT CYyNEepno3ULINU CUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHus: cuiia TPEHHUS CKOJIbKEHUs, CUja
TPEHUS MOKOs, IPYTUe BUAbI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHUS. YCKOpEHHE CBOOOJHOTO
nageHus. J(Bmkenue mianer Bokpyr Comnnua. IlepBas kocmudeckasi CKOpPOCTb.
HesecomocTts u neperpys3ku.

PaBHOBecue matepranbHOW TOukH. AOCoNOTHO TBEpAOE Teno. PaBHOBecue
TBEPIOTO TEJA C 3aKPEIUIEHHON OChIO BpauleHusa. MOMeHT cuibl. LIeHTp TsKecTH.

Nmnynec Tena. M3menenue umiynbsca. UMmoynbe cuibl. 3aKOH COXpaHEHUS
UMITyJIbCa. PEaKTUBHOE IBH>KEHUE.

Mexannueckass paboTta M MOITHOCTh. PabGoTa CHII TSXKECTH, YNPYTOCTH,
tperusi. CBsi3b dHEpruu U padboThl. [loTeHIIManbHas SHEPTHs Tea, MOAHITOrO HaJ
ITOBEPXHOCTHIO 3eMiH. [loTeHIIManpHas sHeprus cxaTou npyxunbl. Kunertnueckas
sHeprus. TeopeMa 0 KHHETHYECKOM IHEPTrUM. 3aKOH COXPAHEHHS] MEXaHUYECKOU
DHEPIUM.

Jemoncmpauuu.

1. HaGmronmenne MeXaHWYECKOTO ABUKCHHS Te€Jla OTHOCHTEIBHO PAa3HBIX Tell

OTCYETA.
2. CpaBHeHHME MyTe€l W TPACKTOPUN NBUKEHUS OAHOTO M TOTO XKE Tela
OTHOCHUTEJIBHO PA3HBIX TEJ OTCUETA.
N3Mepenune CKopoCTH U YCKOPEHUS MPSIMOIMHEUHOTO JIBUKEHHS.
4. HccrnenoBanne NpU3HAKOB PABHOYCKOPEHHOTO JBHIKCHUS.
HaGmronenue nBuxkeHus Tela 1o OKpy>KHOCTH.



8.
9.

10.
11.
12.
13.
14.
15.
16.

HalGnronenre MexaHU4eCKUX SIBICHUM, MPOUCXOSIIUX B CUCTEME OTCUETA
«Tenexxka» rmpu €€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUU OTHOCUTEIIBHO
KaOuHeTa (PU3UKH.

3aBUCUMOCTh YCKOPEHHUS Te€la OT MAacChl Tela U JEUCTBYIOIIEH Ha HETO
CHJIBL.

HaGmronenne paBeHcTBa CHII PU B3aMMOJICHCTBUU TEIL.

HN3menenue Beca Tena npu yCKOPEHHOM JIBUYKEHUH.

IIepenaya umitynbca Ipu B3aUMOJEHCTBUU TEIL.

[IpeobpazoBaHus SJHEPTUU NPU B3AUMOICUCTBUU TEII.

CoxpaHeHue UMNyJibCca MPU HEYNPYTrOM B3aUMOJICUCTBUH.

CoxpaHeHue uMMyJbca npu adbCOMOTHO YIPYTrOM B3aUMOICUCTBUMU.
HaGmronenne peakTHBHOTO JABUKEHUS.

CoxpaHeHrne MEXaHUYECKON IHEPTUM TPU CBOOOTHOM TaJICHHUH.
CoxpaHeHue MEXaHWYECKOM SHEPTUM MPHU JIBUKEHUU TEJa MO 1EHCTBUEM
PY>KUHBI.

Jlabopamopnuvie padbomot u onvimot.

1.

10.

11.

KonctpyupoBanue Tpakra Jjisi pa3roHa W JajdbHEUIEro paBHOMEPHOTO
JIBIDKCHUSI IIIAPUKA WU TEJICKKHU.

Omnpenenenue cpeaHed CKOPOCTH CKOJBXKEHUs OpycKa WIM JABUKEHUS
HIapyKa 1Mo HaKJIOHHOW MJI0CKOCTH.

OnpeneneHne yCKOpEHHs Tejla MpPU PABHOYCKOPEHHOM JIBJKEHUHU 110
HAKJIOHHOM IMJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IYTH OT BPEMEHH NPU PABHOYCKOPEHHOM
JIBUKEHUU 0€3 HaYaJIbHOW CKOPOCTH.

[IpoBepka TUMOTE3bl: €CIM TPU PABHOYCKOPEHHOM JIBIDKEHHH 0e€3
HAaYaJIbHOM CKOPOCTHU IYTH OTHOCSTCS KakK psiJl HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIIME TPOMEKYTKH BPEMEHU OJMHAKOBBI.

UccnenoBanre 3aBUCUMOCTH CHUJIBI TPEHUS CKOJIBKEHHS OT CHIIbI
HOPMAaJIbHOTO JaBJICHUS.

Omnpenenenne kodhPUIEHTa TPEHUS CKOTBKCHHUS.

Onpenenenue KECTKOCTU MPYKUHBI.

Omnpenenenue padbOThHI CHIIBI TPEHUSI TP PAaBHOMEPHOM JIBMKEHUU Tea Mo
TOPU30HTAIBHOM MMOBEPXHOCTH.

Onpenenenue pabOThl CUJIBI  YOPYrOCTH MNpU TNOABEME Tpy3a C
UCIIOJIb30BAHUEM HETOJBH>KHOTO M TIOJIBUAKHOTO OJIOKOB.

N3yueHne 3akoHa COXpaHEHUs SHEPTUU.

Paznen 9. Mexannuyeckue Kojge0aHus U BOJHBI.



KonebarenvHoe nBmxenue. OCHOBHBIE XapaKTEPUCTUKU KoJieOaHUI: mepro,
4acToTa, aMILITyaa. MaremaTudecKuii U NpyKUHHBIA MasTHUKU. [IpeBpamieHue
SHEPruu MpH KoJIeOATEIHHOM JBUKEHUU.

3aryxaromue — kosneOaHusd.  BolHykIneHHble — KoneOanus.  Pe3oHaHc.
Mexannyeckue BoJiHbL. (CBOWCTBa MEXaHWYECKMX BOJH. [IpoposibHblE U
[onepevyHble  BOJIHBL. JInMHA BONHBI M CKOPOCTh €€ pacnpOCTPaHEHMS.
MexaHnnyeckue BOJIHbBI B TBEPAOM TEJIE, CEHCMUYECKUE BOJIHBI.

3Byk. I'poMkocTh 3Byka M BbicoTa ToHa. OTpaxkeHue 3Byka. MHppa3Byk u
YIIBTPA3BYK.

Jemoncmpayuu.

1. HabGmonenune koneOaHuii Ten moj JIEWCTBUEM CHIIBI TSXKECTH WU CHIIBI
YIPYTOCTH.

HaGmonenue konebanuii rpy3a Ha HUTH U Ha TPy KUHE.
HaGmronenrie BRIHY)ACHHBIX KOJI€OaHU U pE30HAHCA.
Pacnipoctpanenue mpoI0JIbHBIX U MOMEPEUYHBIX BOJH (Ha MOJEIH).
HaGnronenne 3aBUCUMOCTH BBICOTHI 3ByKa OT YacCTOTHI.
AKYCTHYECKHI pEe30HAHC.
Jlabopamopnuie padbomot u onvimot.
1. OmpeneneHue dYacTOThl M TMepuoja KoieOaHWl MaTeMaTUYeCKOTo
MasITHUKA.

2. Ormpezenenne 4acTOTHI M Mepuoa KojieO0aHUN MPY>KUHHOTO MasTHUKA.

3. HccnenoBanue 3aBUCUMOCTH TepHUoja KOJeOaHUN MOABEIICHHOTO K HUTH

rpy3a OT JJIMHbI HUTH.
4. VccnenoBaHue 3aBUCUMOCTH TIEpHO/ia KoJieOaHU MPYKUHHOTO MasiTHUKA
OT Macchl Irpysa.

5. IIpoBepka HE3aBHCHUMOCTH TEpHOJia KoJeOaHuil rpy3a, MOJBEIICHHOTO K
HUTH, OT MAaccChl Ipy3a.

6. OnbITBI, JEMOHCTPHUPYIOIIME  3aBUCHUMOCTb IepHoja  KoyieOaHHit
IIPYKMHHOT'O MasATHUKA OT MAcCChl I'py3a U )KECTKOCTHU MPYKUHBI.

7. W3MmepeHue yckopeHus cBOOOAHOIO MaJCHHUS.

Pasnea 10. DuiekTpoMarHuTHOE MOJIE U 3JIEKTPOMATHUTHbIE BOJIHBI.

DONEeKTPOMAarHUTHOE  MOJie.  DIJIEKTpOMarHuTHble  BodHBL.  CBoiicTBa
ANEKTPOMArHuTHeIX BOJIH. llIkama syexkTpoMarHUTHBIX BOJIH. [cmosb3oBaHue
AIEKTPOMArHUTHBIX BOJIH JUJI1 COTOBOM CBS3U.

OnexTpomMarHutHas npuponaa csera. CkopocTe cBeTa. BoJIHOBBIE CBOMCTBA
CBeTA.

Jemoncmpauuu.

1. CBOWCTBA 3JIEKTPOMAarHUTHBIX BOJIH.

2. BonHOBBIE CBOWCTBA CBETA.
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Jlabopamopnuie padbomot u onvimol.
1. MBydeHune CBOWMCTB AJIEKTPOMArHUTHBIX BOJH C MOMOIIBIO MOOUIBHOTO

TenedoHa.
Paspnen 11. CBeToBbIC IBIICHUS.
JlyueBas  Mopmens  cBera.  McTroyHuMkM  cBera. IIpssmonnHeriHOe

pacnpoctpanenue ceta. 3atMeHusi Connna u Jlynsl. Otpaxkenue cpeta. [lnockoe

3epKajio. 3aKOH OTPAKECHUS CBETA.

[Ipenomiienne cBera. 3akOoH MpenomieHus cBera. IlonHoe BHyTpeHHee
OTpakeHue cBeTa. Vcnonb30BaHME TOJMHOTO BHYTPEHHETO OTPaXEHUs B
ONTUYECKUX CBETOBOJAX.

JIunza. Xox nyyedt B muH3e. OnTuyeckas cuctema (poroarapara, MUKPOCKOIIA
u Teneckona. ['na3 kak ontuueckas cucrema. biiM3opykoCcTh U 1albHO30PKOCTb.

Paznoxxenne Oenoro cBera B crnektp. OmnbiTel HetoToHa. CroxeHue
CIIEKTpaJbHbIX LIBETOB. Jlucnepcus cBeTa.

Jemoncmpayuu.

[IpsAsmMosHEHOE pacpOCTPaHEHUE CBETA.

OTtpaxkeHue cBeTa.

[Tonyuenne n300pa>keHUH B IMJIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKaJax.

[Ipenomiienue caera.

Onrtryeckuil CBETOBO/I.

Xon ydelt B coOuparoiien JuH3e.

XoJ1 JIydeu B pacCEeHUBarOIIEH JIMH3E.

[Nonyyenue nzo0paxeHnt ¢ TOMOIIBIO JHH3.

[TpuHnun necTBus ¢goToarnmapaTa, MUKPOCKOIIA U TE€JIECKOTIA.

10. Monens riasa.

11. Paznoxxenue 6emoro cBeTa B CHEKTP.

12. [lomy4yenue O6enoro cBeTa Mpu CI0KEHUH CBETA PA3HBIX IIBETOB.

Jlabopamophuie pabomot u onvimot.

1. HMccnenoBanue 3aBUCHMOCTH yrila OTPAXKEHHSI CBETOBOIO JIyda OT yIJia
HaJCHUs.

2. W3yuenue xapaKTepuUCTUK M300paXEHUS MPEAMETa B INIOCKOM 3epKalie.

3. HccnenoBanue 3aBUCUMOCTH yrja IPEJIOMIICHUSI CBETOBOIO Jiy4ya OT yrjia
NaJIeHUs Ha TPAHULIE «BO31YX—CTEKIIO».

4. Tlomyuenne N300paKeHUM C IOMOIIBIO COOUPAIOIIEH JIMH3BI.
Onpenenenue (HOKYCHOTO pacCTOSIHUS U ONTUYECKOW CUJIbI cOOUparonieit
JUH3BI.

6. OMBITHI IO PA3J0KEHUIO OEJIOr0 CBETA B CIEKTP.

7. OnpIThl IO BOCHPHUATHIO I[BETa MPEAMETOB MPHU UX HAOJIOJICHUH Yepe3
LIBETOBBIE (PUIBTPHI.
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Paznen 12. KBaHTOBBIC SIBJICHUS.

Omneitel Pe3epdpopna u minanerapHas Mojenb atoma. Mojaens atoma bopa.
Hcnyckanue u nornomeHne ceeta atomoM. KBaHThI. JIMHEYaThIe CIEKTPHI.

PannoaktuBHOCTh. Anbda-, 6eTa- 1 raMma-uznyudeHus. CTpoeHue aTOMHOTO
anpa. Hyxkimonnas wmoaens aromHoro sapa. HMszoromel. PanuoaxtuBHBbIE
npespaunieHus. [lepuon momypacmaja aTOMHBIX SAED.

SAnepHble peakiuu. 3aKOHBI COXPAHEHHUs 3apsSA0BOTO M MAacCOBOIO YHUCEI.
OHeprusi CBsi3M aTOMHBIX sifep. CBsA3b Macchl M 3Hepruu. Peakumum cuHTE3a H
nenenus anep. Mcrounuku sHeprun CoJiHIA U 3BE3.

Snepuas sHepretuka. JleWcTBUS paAMOAKTHUBHBIX HM3IYyYEHUH HA IKUBBIE
OpraHU3MBlI.

Jemoncmpayuu.

1. CnekTpbl U3Ny4YEHUS U MOTJIOLIEHHUS.

2. CrnekTpsl pa3InYHbIX I'a30B.

3. Cnekrtp Bojopoaa.

4. HaOmonenue TpekoB B kamepe BuiibcoHa.

5. PabGora cuéTunka HOHU3UPYIOUIUX U3ITYUCHUH.

6. Peructpanus uznyyeHus NpUpOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopnuie pabomot u onvimot.

1. HaGmroneHue CIUTOMIHBIX U TUHEHYATBIX CIEKTPOB U3ITYUYCHHUS.

2. HccrnenoBaHnue TPEKOB: M3MEPEHUE SHEPrHUM YacTHIbI MO TOPMO3HOMY

nyTH (1o pororpadusm).

3. U3mepenue paanoakTUBHOTO (OHA.

IToBTOPUTEIBLHO-00001IAKO I MOTYJIb.

[ToBTOpUTETHEHO--0000IIAIOITNI MOAY/IH IPEIHA3HAYEH JIJIsi CUCTEMAaTHU3aIIH
1 000011IeHUs TPEIMETHOTO COJIEPIKAHUS U OIbITA IEATEIbHOCTH, TPHOOPETEHHOTO
IpU M3YYEHUHM BCEro Kypca (pu3uku, a Takke sl TOJTOTOBKM K OCHOBHOMY
rOCyJapCTBEHHOMY 3K3aMeHy Mo (u3uKe i1 00y4aromMXcsi, BHIOPABUIIMX 3TOT
y4eOHBIN MpeIMET.

IIpu M3y4eHHH AAHHOTO MOJIYJI PEATU3YIOTCS U CHCTEMATH3UPYIOTCS BUJIBI
JesITEeIbHOCTH, HA OCHOBE KOTOPBIX 00ECHEUYMBACTCS TOCTHKEHHE MPEIMETHBIX U
METalpeMETHBIX  IJIAHUPYEMBIX  Pe3ylbTaToB  OOydeHus, GopMupyercs
€CTECTBEHHOHAY4YHAasi TPaMOTHOCTH: OCBOCHHE HAy4HBIX METOJOB HCCIICIOBAHMS
SBJIICHUA TPUPOABl M TEXHWKH, OBJAJCHUE YMEHUSMH OOBICHATH (PU3NUECKHE
SABJICHUSI, TPUMEHSS TOJIyYeHHbIE 3HAHHWS, pelaTh 3ajJadyd, B TOM YHCIE
Kaue€CTBEHHBIE U HKCIIEPUMEHTATBHBIE.

[IpuHUMNIMANBHO AEATEILHOCTHBIN XapaKkTep TaHHOTO pa3/iesia peaanu3yercs 3a
CY€T TOT0, YTO OOYUYaOIIHECS BBITOIHIIOT 3a/1aHMsI, B KOTOPBIX UM IIPEIIaraercs:



Ha OCHOBE IIOJIyYCHHBIX 3HAHUI pacro3HaBaTh M HAy4YHO OOBACHSTH
(u3nueckue sIBICHMS B OKpYXKaIoLEeld TPUPOJIe U MOBCEIHEBHON KU3HU;
MCII0JIb30BaTh HAYYHBIE METOJIbI UCCIAEAOBAaHUS (PU3NYECKUX SIBICHUI, B TOM
YHUCJIE I MPOBEPKU THIOTE3 U MOJYYEHUSI TEOPETUYECKUX BBIBOJIOB;
OOBSCHATh Hay4yHblE OCHOBBI HauOOJIee BaXKHBIX JOCTHXKEHUH COBPEMEHHBIX
TEXHOJIOTMH, HAPUMED, TPAKTUYECKOTO HUCIIOIb30BaHUS PA3IMYHbIX HCTOYHUKOB
SHEPIUM Ha OCHOBE 3aKOHA NMPEBPALICHUS M COXPAHEHUS BCEX U3BECTHBIX BUIOB
SHEPIUH.



IINTAHUPYEMBIE PE3YJBbBTATBI OCBOEHHUA IIPOI'PAMMBI 110
POU3UKE HA YPOBHE OCHOBHOI'O OBIHIEI'O OBPA30OBAHUA

N3yuyenue ¢pu3MKM HA ypOBHE OCHOBHOT'O OOIIEro oOpa3oBaHUs HAINpPaBIEHO

Ha JIOCTW)KEHHUE JTUYHOCTHBIX, METAIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pPE3yJIbTATOB.

B pesynbraTe usydenus puznky Ha ypOBHE OCHOBHOI'O OOIIEro 00pa3oBaHUs

y obOyuatomierocss 0yayT cOpMUPOBAHBI CIEAYIONINE JIMYHOCTHBIE Pe3yJbTaThl B
JacTH:

1) naTpMOTHYECKOr0 BOCIIUTAHUS:

— IpOSBIIEHUE UHTEPECa K UCTOPUM U COBPEMEHHOMY COCTOSTHUIO POCCHIMCKOM
bu3nYecKoN HAYKH;

— IIECHHOCTHOE OTHOIIIEHUE K JIOCTHKEHUSIM POCCUNCKUX YUEHBIX--(DUBUKOB;

2) rpa:kKIaHCKOr0 M 1YXOBHO-HPABCTBEHHOI0 BOCTINTAHUA

— TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCY)K/ICHUHU 00IIECTBEHHO 3HAUYUMBIX U
ATUYECKHUX MPOOJIeM, CBA3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JIOCTHKEHUM
buzuky;

— OCO3HAHWE BAXXHOCTU MOPAJIbHO--3TUYECKHUX MPUHIIMIIOB B JICSITEIHHOCTH
YYEHOT0;

3) 3cTeTHYECKOr0 BOCIIMTAHUS

— BOCHPHATHE ICTETHUYECKUX KauecTB (PU3MYECKON HayKu: €€ TapMOHUYHOIO
OCTPOEHHUSI, CTPOIOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 MO3HAHHUSA:

— OCO3HaHUE IIEHHOCTH (PU3NYECKOM HAyKh KaK MOIIHOTO HHCTPYMEHTa
IIO3HAHUS MHUPA, OCHOBBI Pa3BUTHS TEXHOJIOTHM, BAXKHEUIIEH COCTABIISIOLICH
KYJbTYpBIL;

— pa3BUTHE HAYy4YHOM JIOOO3HATENBHOCTHU, WMHTEpEca K HCCIEI0BATEIbCKOM
NEeATEeNbHOCTH;

5) ¢opMupoBaHusT  KYJbTYPbl 3A0POBbSI W  3MOLMOHAJIBHOIO
0J1aronoJy4us:

— OCO3HaHHE IIEHHOCTH 0e30MmacHoro oOpa3a >KM3HH B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BaXKHOCTH TMpaBuil O€30MacHOro TMOBEJACHUS Ha
TPaHCIOPTE, HAa AOpPOrax, C BJIEKTPUUYECKHUM M TEIJIOBBIM O0OpYJOBAaHUEM B
JOMAITHUX YCIOBUSAX;

— copMHUPOBAaHHOCTH HaBbIKA pediekcuu, MPU3HAHNE CBOETO IIPaBa Ha OLTHOKY
U TAKOI'O JK€ MpaBa y IPyroro 4eiaoBeKa;

6) TPy10BOr0 BOCIIMTAHMS



e — AKTMBHOE YYacTHU€ B pEUICHUM MPAKTUYECKUX 3a7ady (B paMKax CEMbH,
o0pa3oBaTeIbHON  OpraHu3aluu, Tropoja, Kpas) TEXHOJOTMYECKOH U
COIMAIBbHOM HANPABICHHOCTH, TPEOYIONIMX B TOM YHCIIC U PU3HMUECKUX 3HAHUN;

e — MHTEPEC K MPAKTUUYECKOMY U3YUEHUIO TPOQEeCcCUii, CBI3aHHBIX C (DU3UKOI;

e 7)3KOJOrN4eCKOro BOCIIUTAHMS:

e — OpHEHTalus Ha NMpUMEHEHUEe (U3MYECKUX 3HAHUU ISl pelieHus 3a7ad B
o0JlacTl OKpy’Karolied cpenpl, MIAHUPOBAHUS TOCTYNKOB M OIEHKH WX
BO3MO>KHBIX TTOCJICICTBUH /ISl OKPY>KAIOIIEH Cpe/ibl;

e — OCO3HaHHE IJI00AJLHOTO XapaKTepa AKOJOTHMYECKUX MPOOJIeM U MyTeu ux
pelieHus;

e 8) ajanTanMu K M3MEHMKIIUMCS YCJIOBUSIM COUMAJIBLHOW M NPHUPOIAHOI
cpeabl:

e — TOTPeOHOCTH BO B3aWMOJICUCTBUU TMPU BBHITIOJHCHUU HWCCIEIOBAHUN U
MPOCKTOB (PU3UYECKONM HAMPABICHHOCTH, OTKPBITOCTh ONBITY W 3HAHUAM
APYTHX,

e — TIOBBIIICHHWE YPOBHSA CBOCH KOMIIETCHTHOCTH 4Yepe3 MPAKTUUYECKYIO
NEeSATeIbHOCTD;

e — TOTPeOHOCTh B (GOPMUPOBAHNHY HOBBIX 3HAHUM, B TOM YHCIIe (OPMYITUPOBATH
U7, TIOHSATHUS, TUTIOTE3bI O (U3UICCKUX 0OBEKTAX U SABJICHUSX;

e — OCO3HaHME JASHUIIMTOB COOCTBEHHBIX 3HAHHN U KOMIIETEHTHOCTEH B 00JacTH
(1076370478

e — IUIAHMPOBAHHE CBOETO PA3BUTHSA B MPUOOPETCHUU HOBBIX (PUBHMUESCKUX
3HAHUM;

e — CTPEMJICHHE aHAJU3UPOBATH M BBISBIISATH B3AMMOCBS3HU IIPUPOJIBI, 00IIIECTBA U
SKOHOMHUKH, B TOM YHUCJIE C UCIOJIH30BaHHEM (DU3NUECKUX 3HAHUIA;

e — OIICHKA CBOMX JCHCTBHUUA C Y4Y€TOM BIIMSHUA Ha OKPYXKAIOIIYI0 Cpenay,
BO3MOJKHBIX TJIOOQTBHBIX MTOCIEICTBHM.

METANPEIMETHBIE PE3YJIBTATBI

B pesynbTate ocBOeHUs MporpaMMBI 1o (hU3UKe Ha yPOBHE OCHOBHOTO OOIIETO
oOpa3zoBanus y oOywatomerocss OyayT chOpMHUpPOBaHBI MeTaNpeIMeTHbIe
pe3yJIbTaThl, BKIIFOYAIOIINE TO3HABATEIbHBIC YHUBEPCAIbHBIC YUeOHBIC ICHCTBUS,
KOMMYHUKATHBHBIC  yHHBEPCAJIbHBIE  Y4eOHBIE  JICUCTBHS,  PETYISTHBHBIC
YHUBEpCAJIbHbIE YUEOHbBIE JIEUCTBUSI.

ITo3HaBaTe/IbHBIE YHUBEPCAJIbHbIC Y4eOHbIE 1eHCTBUSA

Bba3oBble JJoruuyeckue JelcTBUA:



BBISIBIIATh W XapaKTEpHU30BaTh CYIIECTBEHHBbIE NPU3HAKH OOBEKTOB
(s1BIEHUI);

yCTaHABJIMBATh CYIIECTBEHHBIN MPHU3HAK KJIACCHU(PUKAIINN, OCHOBAHUS IS
000011IeHHs U CPAaBHEHUS,

BBISIBIIATH 3aKOHOMEPHOCTH M MIPOTHBOPEUHS B pacCMaTpUBaEeMbIX (haKTax,
TaHHBIX U HAOIIOJCHUIX, OTHOCSIIUXCS K (PU3MUECKUM SIBJICHHSIM;
BBISIBIIATh TIPHUYUHHO--CJICJICTBEHHBIE CBSI3M TMPH HM3YYCHHH (HU3HMUECKHUX
SIBIICHUI U TIPOIIECCOB, JENaTh BHIBOABI C HUCIIOJIb30BAHNEM JICTyKTUBHBIX U
WHIYKTUBHBIX YMO3AKIIOUCHHH, BBIIBUTATh TUIIOTE3BI O B3aUMOCBSI3AX
(GU3NYIECKNX BEIHYNH;

CaMOCTOSITENTLHO BEIOMPATh CITOCO0 perieHus yueOHol pusndeckoii 3agaun
(cpaBHEHHE HECKOJIBKMX BapHaHTOB pEIICHUS, BBHIOOp HamOoee
MOIXO/ISIIIIET0 ¢ YYETOM CaMOCTOSTENIEHO BBIJICIICHHBIX KPUTEPHUEB).

ba3oBble ucciienoBaTe/IbLCKNE JEHCTBUS:

UCII0JIb30BaTh BOIPOCHI KaK UCCIICI0BATCILCKHI HHCTPYMEHT ITO3HAHUS;
IIPOBOJAUTH MO CAMOCTOSITEIIBHO COCTaBJICHHOMY TUIAHY OIBIT, HECIIOKHBIN
(GU3NYECKUIT IKCIIEPUMEHT, HEOOJBIIOE HCCIEIOBaHHE (DU3MIECKOTO
SIBJICHUS,

OLICHWBAaTh Ha MPUMEHUMOCTh H JIOCTOBEPHOCTh HH(OPMAIIHIO,
MOJTYYSHHYIO B XOJI€ UCCIICIOBAHUS WIIH SKCIICPUMEHTA;

CaMOCTOSITEILHO (OPMYJIUPOBATH 0OOOIICHHS M BBIBOJIBI 110 pe3yJIbTaTaM
POBEAEHHOTO HAOIOACHMSI, OTIBITA, HCCIICTOBAHUS;

NPOTHO3UPOBATh  BO3MOXKHOE JaJbHEHIee pa3BUTHE  (DU3MUECKHUX
IPOIIECCOB, a TAKXKE BBIIBUTATH MPEATIONOKEHHS 00 X Pa3BUTHUU B HOBBIX
YCIIOBHSIX U KOHTEKCTAX.

Pab6ora ¢ undgopmaumei:

OPUMEHATh Pa3IMYHbIe METObI, HHCTPYMEHTHI M 3apOCHl IIPH ITOUCKE U
orbope MH(pOPMAlMKM WA JAaHHBIX C y4ETOM IPEIIOKCHHOW YYCOHOMU
bu3ndecKoi 3a1a4m;

aHaAJM3UPOBaTh, CHCTEMAaTH3UPOBATh U MHTEPIPETHPOBATH UHOOPMAIUIO
Pa3IUYHBIX BUIOB M (JOPM IPEACTABIICHHUS,

CaMOCTOSTCJILHO  BBIOMPAaTh ONTUMAJbHYI (GOpPMY IPEIACTABICHHS
uHQOpMaIllMd W WUIFOCTPHPOBATH pellacMble 3aJadd  HECIOKHBIMH
CXeMaMH, TharpaMMaMu, HHOM rpauKoi M MX KOMOMHAIUSMH.

KoMMyHHKaTHBHBIC YHUBEPCAJIbHbIE YUeOHbIE 1eliCTBHSA:

B X0JI€ OOCYyXJeHHs y4yeOHOro marepuaiia, pe3yJbTaTOB Ja0OpPaTOPHBIX
paboT M MPOESKTOB 33/1aBaTh BOIIPOCHI IO CYMIECTBY 00CYKIaeMOW TEMbI 1
BBICKA3bIBATh HJCU, HAIICJICHHBIC HA PEIICHUE 3aJaud M TOAJAepKaHUE
0J1aroKeaaTeIbHOCTH OOIICHHS,



COMOCTAaBJATh CBOM CYXACHUS C CYXICHUSIMH JPYIMX YYaCTHUKOB
auanora, OOHapyXUBaTh Pa3IM4Me U CXOJCTBO MO3ULIUNL;

BBIPA)KaTh CBOIO TOUKY 3PEHMSI B YCTHBIX U MUCbMEHHBIX TEKCTAX;
MyOJUYHO MPEICTABIATh PE3yIbTaThl BBIIOJHEHHOTO (PU3UYECKOTO OIbITA
(9KCTIEpUMEHTA, UCCIEAOBAHMS, TPOEKTA);

NOHMMATh U UCIIOJIB30BATh MPEUMYIIIECTBA KOMAH/IHON Y MHMBUTyaJIbHON
paboThl pU PEelIeHNH KOHKPETHON (PU3UUECKOI MpOoOIeMBbl;

OPUHUMATh LEJIM COBMECTHOM NIESITEbHOCTH, OPTraHU30BbIBATh JCHCTBUS
no e€ JOCTHXKEHUIO: paclpeiessaTb poJid, OOCYXJaTh TMPOIECChl U
pe3yabTaThl COBMECTHOM paboThl, 0000111aTh MHEHUSI HECKOJIBKUX JTFOJIEH;
BBITIOJHATH CBOIO YacTh pabOThI, JOCTUTasi KAYECTBEHHOTO pe3yibTaTa Mo
CBOEMY HaIlpaBJICHUIO U KOOPAUHUPYS CBOU JACHCTBUS C IPYTUMU YJICHAMHU
KOMAaH/Ibl;

OLICHMBATh KaueCTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
CaMOCTOSATEILHO CPOPMYIMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUS.

PeryasiTuBHbIC YHUBepPCAJIbHbIE y4eOHbIEe JeHCTBUS

Camoopranusanus:

BBISIBJISITH MPOOJIEMBbI B JKU3HEHHBIX M YU4EOHBIX CUTYyalHsIX, TPEeOYIOIIHNX
TSt perieHust GU3NYECKUX 3HAHUI;

OpUEHTUPOBATHCS B  PAJVMUYHBIX  MOAXOAAX NPHUHATHS  pelIeHUN
(MHIUMBUyaIbHOE, TPUHATHE DPEIICHHUs] B TPYyMINe, MPUHSATHE PpelIeHUuMN
TPYIION);

CaMOCTOSTEIILHO COCTABIIATH AITOPUTM PelIeHUus GU3HUECKON 3a7a4uu WIN
IUTAaHA WCCJIEOBAHMUS C YUYETOM HMEIOIIMXCS PECYpCOB M COOCTBEHHBIX
BO3MOXKHOCTEM, apryMEHTUPOBATh Mpe/jlaraeMble BAPUAHTHI PEIICHHI;
JienaTh BBIOOP U OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTpOJ'lb, AMOIMOHAJIbHBbIN HHTEJIEKT:

J1aBaTh aJICKBATHYIO OLICHKY CUTyalllH U IIpejiaraTh IUIaH €€ U3MECHEHUS,
OOBSCHATh TPUYMHBI  JOCTWKEHUA (HEHOCTHIKEHHS) PE3yJbTaTOB
JeSITEHHOCTH, AaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTHh KOPPEKTHUBBI B JIESITEIBHOCTh (B TOM YHUCJE B XOJ BBIMOJHEHHS
¢u3nUecKoro WCCIENOBAaHWS WM TPOEKTa) HA OCHOBE HOBBIX
00CTOSITENBCTB, W3MCHHBIIMXCS CHUTYallMi, YCTAaHOBJICHHBIX OIIMOOK,
BO3HUKIIUX TPYIHOCTEW;

OLICHUBATHh COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSM;

CTaBUTH ce0sl HA MECTO JIPYTOro YeJI0BEKa B XOJ€ CIopa WU AUCKYCCUH HA
HAaY4YHYIO TEMY, IOHUMAaTh MOTUBbI, HAMEPEHUS U JIOTUKY JPYTOro;



MPU3HABATh CBOE MPaBO Ha OIIMOKY MpHU pelIeHNH (U3NUECKUX 3a]1a4 WIH
B YTBEPKIACHUAX HA HAYYHBIE TEMBI M TAKOE XKE IIPaBO APYIOro.

NPEAMETHBIE PE3YJIBTATBI

K xoHIy oOyueHusi B 7 Kiacce npeIMETHbIE PE3yJIbTaThl HA 0230BOM YPOBHE
JOJIKHBI OTPaXKaTh C(HOPMUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHUM:

UCIIOJIB30BaTh  MOHATHS:  (PU3MUECKMEe U XUMUYECKHE  SIBJICHMS,
HaOII0JIeHUEe, SKCIEPUMEHT, MOJEib, TUIOTE3a, CAUHUILI (PU3HMUECKUX
BEJIMYUH, aTOM, MOJIEKYJa, arperaTHble COCTOSIHMS BellecTBa (TBEPIOE,
KUJKOE, Ta3000pa3HOe), MEXaHMYeCKoe JABWKEHHE (paBHOMEpHOE,
HEpPaBHOMEpPHOE, TMPSMOJUHEHHOE), TPACKTOpUS, PABHOACHCTBYIOIIAS
cua, nedopmanus (ynpyras, IUTACTUYECKAs ), HEBECOMOCTb,
COOOIIAIOIINECS COCYABL;

paznmuuath siBiaeHus (auddysus, TEIUIOBOE JBUKEHUE YaCTUIl BEIIECTBA,
PaBHOMEPHOE  JBH)KECHHE, HEPABHOMEPHOE  JBWXKEHUE, HHEPLHS,
B3aMMOJICVCTBUE TEJ, PABHOBECUE TBEPJIBIX TEJI C 3aKPEIJIEHHOM OCHIO
BpAILICHHUS, TIepeaaya JaBICHUS TBEPABIMU TEIAMU, KUJIKOCTIMH U Ta3aMHU,
aTMoc(epHOE [aBlieHWE, IUJIaBaHHWE TeJ, MPEBPAILIECHUS MEXaHUYECKOU
SHEPIuM) MO OINKCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIKX JaHHOE (PU3NYECKOE SBJICHUE;

pacno3HaBaTh TPOSBICHHE U3YYCHHBIX (U3MYECKUX SBICHUN B
OKpYXalollleM MHpe, B TOM uucie (U3UYECKUE SIBICHUS B TMPUPOJIE:
IIPUMEPBI JBUKEHUSI C PA3JIMYHBIMU CKOPOCTSAMHU B KUBOM U HEXUBOU
IIPUPOJE, JEUCTBHE CWIBl TPEHHUS B MNPUPOJAE U TEXHUKE, BIIMSHUC
aTMOC(EPHOTO J1aBIICHUS Ha KMBOW OpPraHuU3M, IJIaBaHUE pbIO, phIuaru B
TEJIe YeJIOBeKa, MPU 3TOM MEPEBOIUTH MPAKTHUECKYIO 3a7a4y B y4eOHYIO,
BBIJIEIISATH CYIIECTBEHHbIC CBOMCTBA (MPU3HAKHN) (PUBUYECKUX SIBIICHUN;
OMMKCHIBATh U3yUYEHHBIC CBOMCTBA Tel M (DU3UUYECKUE SIBJICHUS, UCTIONB3YS
dusnueckre BeMMYuHbI (Macca, 00bEM, TUIOTHOCTD BEIIECTBA, BPeMsi, MyTh,
CKOPOCTb, CPEIHss CKOPOCTb, CUJIa YIIPYIOCTH, CUJIA TAKECTH, BEC TEna,
cuiia TpeHus, AaBjieHue (TBEPAOro Tena, KUJIKOCTH, T'a3a), BHITAJKUBAIOIIAs
cuia, MeXaHudeckas pabdoTa, MOUIHOCTh, IJIEYO CHJIbI, MOMEHT CHIIbI,
KO3} OUIMEHT TIONE3HOTO JCHCTBUS MEXaHW3MOB, KHHETHYECKas W
NOTeHIMAaJbHAsl dJHEpPrusi), NpPU ONHCAHUU TPABUIBHO TPAKTOBATh
(bu3HUECKHl CMBICT UCTIONB3YEMbIX BEIMUWH, UX 0003HAYCHUS U €THHHIIBI
¢u3nUecKnX BEIWYWH, HAXOMUTHh (OPMYIBI, CBS3BIBAIOIINE JTAHHYIO
GU3UYECKYI0 BEJIMYMHY C JAPYTMMH BEJIWYMHAMH, CTPOUTH Tpaduku
M3YUYCHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEJIUYUH;



XapaKTEepU30BaTh CBOWCTBA TeJ, (U3UYECKHUE SIBICHUS W IPOIIECCHI,
WCIIOb3Ys TpaBUiia CIOKEHMsI Cuil (BAOJb OJHOW mpsiMoi), 3akoH ['yka,
3akoH [lackansi, 3akoH ApxuMme/a, MPaBUJIO paBHOBeCHUsl pbluara (0J0Ka),
«30JI0TOE TPaBUJIO» MEXAHUKH, 3aKOH COXPAaHEHUS MEXaHHYECKOU
SHEPIruM, MpPU OSTOM JaBaTh CJIOBECHYIO (OPMYIUPOBKY 3aKOHA U
3aMUCHIBATh €r0 MATEMAaTUUECKOE BBIPAKCHUE;

O0OBSICHATH (U3UYECKUE SBJICHUS, TIPOLIECCHI U CBOIMCTBA TEJ, B TOM YHUCJIE
U B KOHTEKCTE€ CHUTyallud MPaKTUKO-OPUEHTUPOBAHHOIO XapakTepa:
BBISIBIIATh TIPUYUHHO--CJICICTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHUE U3 1-2
JIOTUYECKUX IIAaroB ¢ OMOpo Ha 1—2 M3y4YEHHBIX CBOWCTBA (PU3HMYECKUX
SIBJICHUH, (DU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

pemath pacu€THple 3amayu B 1—2 JeHCTBUS, HCMONB3YS 3aKOHBI U
dbopmynbl, cBsi3bIBarolIUe (DU3NUYECKUE BEIWYMHBI: HAa OCHOBE aHaln3a
YCJIOBHS 3aJlauy 3aMKMChIBATh KPATKOE YCIOBUE, MOACTABIATh (hU3NUECKUE
BEJIMYUHBI B (OPMYJIBI U TPOBOJHUTH PACU€Thl, HAXOJUTh CIIPABOYHBIC
JaHHBbIE, HEOOXOUMBIE JIJIsl PEIIeHUs 3aj1a4, OIICHUBATh PEATUCTUIHOCTh
MOJIY4EeHHON (DU3NYECKON BEITMYNHBI,

pacrio3HaBaTh NPOOJEMBbI, KOTOPbIE MOXKHO PEIIUTh MPH TMOMOIIU
(bu3MUECKNX METOOB, B OMIMCAHUM MCCIICIOBAHUS BBIIEISATH IPOBEPSIEMOE
IpEeAnoioXeHue (THnoTe3y), pa3indaTh U HHTEPIPETUPOBATH MOTYUEHHBIH
pe3yNbTaT, HaXOAUTh OMIMOKM B XOJI€ ONBITA, JelaTh BBIBOJLI MO €ro
pe3ynbraTam;

OPOBOAUTH OMNBITHI MO HAOMIOAEHUI0 (PU3MYECKUX SIBICHUM WU
(bu3rUeCcKrX CBOMCTB Tell: GOPMYITHPOBATH MPOBEPSIEMbIE TTPEANOTIO0KEHNUS,
coOupaTh YCTAaHOBKY M3 MPEJIOKEHHOTO 000pyAOBaHUs, 3aUCHIBATh X0
orbITa U GOPMYITHPOBATH BHIBOBL;

BBITIOJHATh TMPSIMbIE W3MEPEHHUs pACCTOSHUS, BPEMEHH, MAacChl Tela,
o0BéMa, CHIBI M TEMIEpaTypbl C MCIOIb30BAHUEM AaHAJIOTOBBIX U
upoBBIX TPHOOPOB, 3aMUCHIBATH TOKa3aHUS MTPHOOPOB € YUIETOM
3a1aHHOM aOCOJIFOTHOM MOTPEIIHOCTH U3MEPEHUM;

IPOBOJUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJTHON (PH3NYECKON BETUUYUHBI OT
IPYrol C UCIOJb30BAaHUEM TMPAMBIX H3MEPEHUN (3aBUCUMOCTH IIyTH
PAaBHOMEPHO JBUXKYILIETOCS TeJIa OT BPEMEHU JIBUKEHUS TeJa, CUIIbI TPEHUS
CKOJNILKEHHsI OT Beca Teja, KadyecTBa 0OpaOOTKH TMOBEPXHOCTEH TEl H
HE3aBUCHUMOCTH CHJIBI TPEHHSI OT IUIOLIAU COMPUKOCHOBEHUS TEJ, CHIIbI
YOPYTrOCTH OT YIJIMHEHUS TMPYKUHBI, BBITAIKUBAIOWIEH CUIIBI OT 00bEMa
MOTPYKEHHON YaCTH Tejla M OT IUIOTHOCTH XKUJKOCTH, €€ HE3aBUCUMOCTH
OT IJIOTHOCTH TeJia, OT TIyOUHBI, HA KOTOPYIO MOTPYKEHO TEJ0, YCIOBUU
IJIaBaHMs TEJ, YCJIOBUI paBHOBECHUSl pblyara M OJOKOB), y4acTBOBaTb B



IUIAHUPOBAHWM  y4eOHOTO WCCIIEOBaHUSA, COOUpAaTh YCTAaHOBKY |
BBITIOJHATh M3MEPEHUsS, CIEenys MPeIOKEHHOMY IUIaHy, (UKCHPOBATH
pPE3yNbTAThl TMOTYYEHHOW 3aBUCUMOCTH (DU3UYECKUX BEIMYMH B BHUIE
MIPEIOKCHHBIX TaOMUI] U TpadUKOB, JENaTh BBIBOABI IO pe3yJbTaTaM
UCCIICIOBAHNS;

NIPOBOJAUTh KOCBEHHBIC H3MEpPEHHUS (U3MYECKUX BEIWYUH (ILUIOTHOCTH
BEIIECTBA KUIKOCTHU U TBEPIOTO TeJla, CHJIa TPEHUS CKOJIBKEHUS, TaBJICHUE
BO37lyXa, BBHITAIKUBAIONIAS CHJIA, JCHCTBYIOIIAs Ha TIOTPYXEHHOE B
KUAKOCTh  TeNO, KOA(D(UIIMEHT IOJE3HOTO  JEWCTBHSI  MPOCTHIX
MEXaHHM3MOB), CJCAYs MPEIOKCHHOW HWHCTPYKIIMKM: TPH BHITOJHEHUN
U3MEpeHUl CcoOMpaTh SKCIEPUMEHTAJIBHYIO YCTAaHOBKY W BBIYHCIATH
3HAYCHNE NCKOMOU BEITMYHHBI;

coOJTI01aTh TIpaBUiIa TEXHUKU O€30TIaCHOCTH TpH paboTe C J1abopaTopHBIM
00opy10BaHUEM;

yKa3bIBaTh MPHUHIUIBI JIEUCTBHS TPUOOPOB M TEXHHUYCCKHX YCTPOMCTB:
BEChI, TEPMOMETp, IUHAMOMETp, COOOMIAIIINUECS COCYIbI, OapoMeTp,
phIyar, MOJABMYKHBIA W HETTOABUKHBIN OJIOK, HAKJIOHHAS IIOCKOCTH;
XapaKTepU30BaTh TNPHUHIMIBI  JCHCTBUS HM3YyYCHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOpPOM Ha WX oOmucaHus (B TOM YHCIE:
NOJIIMITHAKHA, YCTPOWCTBO BOJONPOBOAA, THIPABIMYCCKUI TIpecc,
MaHOMETp, BBICOTOMED, TIOPIITHEBO HACOC, apEOMETP), UCIIONB3Ys 3HAHHMSI
0 CBOMCTBaxX (PM3MUECKUX SIBJICHUN U HEOOXOAMMBIE (PU3UICCKUE 3aKOHBI U
3aKOHOMEPHOCTH;

NPUBOAWTh  TpPHUMEpPHl  (HAXOAWTH WHQPOPMAIMIO O  TIpHMEpax)
NPaKTUYECKOTO HCIOIb30BaHUSA (U3NYSCKUX 3HAHUK B TOBCEIHEBHOMN
KU3HM s obecTiedeHus: 0€30MacHOCTH IIPU OOpaIlleHHH C TTPUOOpaMu U
TEXHUYICCKUMU YCTPONCTBAMH, COXPAHECHHUS 3/I0POBBS M COOIIOCHUS HOPM
AKOJIOTUYECKOTO TIOBEICHUS B OKPYXKAIOIIEH cpele;

OCYIIECTBIISITh OTOOpP HWCTOYHMKOB uH(popMmanmu B HWHTepHeTe B
COOTBETCTBHH C 33JJaHHBIM TTOMCKOBBIM 3aITPOCOM, Ha OCHOBE MMEIOIIUXCS
3HAHUM U TyTéM CPAaBHEHUSA PA3IUYHBIX HCTOYHUKOB BBIICIATH
UHGOPMAIINIO, KOTOpasi SBIAETCS MPOTHUBOPEYMBON WU MOXKET OBITh
HEJ0CTOBEPHOM;

MCTIOJIb30BaTh MPH BBHITOTHEHUHN YYEOHBIX 3aIaHUA HAYYHO--TIOMYJISIPHYIO
auTepaTypy GU3MUECKOro COACPKAHUS, CIPABOYHBIE MaTEPUATIbI, PECYPCHI
cetn VHTepHeT, BiameTh mNpUEMaMU KOHCIEKTHPOBAHUS TEKCTa,
npeoOpa3oBaHus HHOOPMAIIUY U3 OJHOW 3HAKOBOM CUCTEMBI B JIPYTYIO;
co37aBaTh COOCTBEHHBIC KpaTKHE MUCHMEHHBIC M YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 MCTOYHUKOB MHGPOPMAINH (HU3UIECKOTO COACPKAHUSA, B TOM



YuCIie MyOJIMYHO JeJaTh KpaTKUe COOOIIEHUS O Pe3ysibTaTaX MPOEKTOB WU
y4eOHBIX HCCJIeOBaHUM, PU STOM T'PAaMOTHO HUCIOIb30BaTh M3YUYEHHBIN
MOHSATUWHBIA anmapar Kypca (U3MKH, COMPOBOXKAATh BBICTYIUICHUE
MpE3CHTALIUEN;

IpU BBINOJIHEHUU YYEOHBIX MPOEKTOB M MCCIEIOBAHUN pacrpeacsisiTh
00sI3aHHOCTH B TPYIIIIE B COOTBETCTBUHU C IOCTABICHHBIMHM 3ajadyaMu,
CIICIUTh 3a BBINOJHCHUEM ILIaHA JEHUCTBUM, aJCKBAaTHO OICHUBATh
COOCTBEHHBIM  BKJaJA B  JACSATEIBHOCTh  TPYIIbI, BBICTPAUBATh
KOMMYHUKATUBHOE B3aUMOJICVCTBUE, YUUTHIBASI MHEHUE OKPYKAIOIIHUX.

K xoniy o6yuenusi B 8 Kiacce npeiMeTHbIE pe3ybTaThl HA 0230BOM YPOBHE
JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

UCIIOJIH30BaTh MOHATHUSA: Macca U pa3Mepbl MOJIEKYJI, TEILIOBOE JTBUKCHHE
aTOMOB U MOJICKYJI, arperaTHbIe COCTOSIHUS BEIIECTBA, KPUCTALITUUECKUE U
aMmopdHble TeNa, HACHIIICHHBIH M HEHACBHIIMICHHBIM Tap, BJIAXKHOCTH
BO3/lyXa, TeMIepaTypa, BHYTPCHHSS OJHEPrusi, TEIUIOBOW JBUTATEIb,
AJIEMEHTAPHBIN AJIEKTPUUCCKHUM 3apsi/l, HICKTPUIECKOE T0JIe, MPOBOTHUKHU
U JUDJICKTPUKU, TIOCTOSTHHBIN JICKTPUUECKUN TOK, MAaTHUTHOE TOJIE;
pa3nuuath SBJICHUS (TEIUIOBOE pPACIIMPEHHE M CKaTHhe, Teriornepenaya,
TEIUIOBOE€ PAaBHOBECHE, CMAUYMBAaHUE, KAMUJUISIPHBIC SIBJICHUSA, UCTIAPEHUE,
KOHJIGHCAIMS, IUIABJICHHE, KpUCTALIM3alus (OTBEpAEeBaHUE), KHUIICHHE,
TeIvIonepeaya (TEenI0npOBOHOCTb, KOHBEKIIHS, U3JIyYCHHUE),
AJIEKTpU3alus TeJl, B3aUMOJICHCTBUE 3aps/I0B, JACHCTBUS AJIEKTPUUECKOTO
TOKa, KOPOTKOE 3aMbIKaHME, B3aUMOJCHCTBUE MArHUTOB, JIEHCTBUE
MarHMTHOTO TI0JISl HAa MPOBOJHUK C TOKOM, DJICKTPOMArHUTHAas WHIYKIIHS)
10 ONHMCAaHUI0 MX XapaKTEPHbIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX TaHHOE (PU3HUECKOE SBJICHHUC;

pacrio3HaBaTh IPOSBICHHE M3YYCHHBIX (PU3NUECKUX  SBICHUH B
OKpYXalollleM MHpEe, B TOM uucie (U3UYECKUE SBICHUS B TPUPOJIE:
NOBEPXHOCTHOE HATXKEHHE W KalWUIApHBIE SBJIEHUA B MPHUPOJE,
KpUcCTajulbl B Tmpupone, uzinydeHue CoJiHIIa, 3aMep3aHue BOJIOEMOB,
MOpcKue Opu3bl, 00pa30BaHUE POCHI, TyMaHa, HHES, CHETa, SJIEKTPUUYECKUE
SABJIICHUS B atMoc(depe, dIEKTPUUYECTBO >KMBBIX OPTaHU3MOB, MATrHUTHOE
nosie 3eMiiu, Apeid moTrCoB, POJIb MArHUTHOT'O TIOJIS 1715 )KM3HU Ha 3eMUle,
MOJISIPHOE CUSIHUE, MpPHU HSTOM MEPEBOAUTH IMPAKTUYECKYIO 3a7adyy B
y4eOHYI0, BBIICNATH CYIICCTBEHHBIC CBOWCTBA (MPU3HAKK) (HU3UUECKUX
SIBJICHUIM;

OMKCHIBATh M3yUEHHBIE CBOMCTBA TeN M (DU3UUYECKUE SIBICHUS, UCTIONB3YS
dbu3nUecKkue BEIMYUHBI (TeMIepaTypa, BHYTPEHHSSI SHEPruUsl, KOJIUYECTBO
TEIJIOThI, yJeJbHAs TEIUIOEMKOCTh BEILECTBA, VJEJbHAs TEIUIOTa



IUIaBJICHMS, yJeJIbHAs TEIJIoTa NapooOpa3OBaHMs, yJeidbHAas TEIJIOTa
CropaHusi TOIUIMBA, KOA(Q(UIMEHT TMOJE3HOro JACHCTBUS TEIUIOBOM
MAaIlIMHbI, OTHOCUTEIbHAS BIIAXKHOCTh BO3/1yXa, JIEKTPUUECKUH 3apsij, CHla
TOKa, DJJEKTPUYECKOE HANPSHKEHUE, CONPOTHUBIEHUE  ITPOBOJHMKA,
yIIeTbHOE COMPOTUBIIEHHUE BEIIECTBA, pad0Ta U MOIIHOCTh AJIEKTPUUYECKOTO
TOKa), MpU ONHCAHUM TPABUIBHO TPAKTOBATh (PUINYECKUA CMBICI
UCIOJIb3YEMbIX BETUYMH, 0003HAYEHUS U €JMHULbI (PU3UUECKUX BEIUYMH,
HaXOAUTh (OPMYIbI, CBS3bIBAIOLIME JaHHYIO (U3MUECKYIO0 BEJIUYUHY C
JIPYTUMU BEJIIMYUHAMHU, CTPOUTHh TpadUKu HU3YYEHHBIX 3aBUCHUMOCTEH
(bu3MUECKUX BETUYHH;

XapaKTepu30BaTh CBOMCTBAa Tes, (U3MUECKUE SBICHHUS W MPOLECCHI,
UCIIOJIb3YSl OCHOBHBIE IOJOKEHUS MOJIEKYJISIPHO--KHHETHUECKON TEOpUU
CTpOEHUS BEIECTBA, NMPUHIUIT CYNEPIO3UIMHU MoJield (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHUs 3apsaa, 3akoH OMa Juisl ydacTKa UEIH, 3aKOH
Jlxoyns—JIeHna, 3aKOH COXpaHEHUSI SHEPTHUH, IPU 3TOM J1aBaTh CIOBECHYIO
(bOopMyIHPOBKY 3aKOHA U 3aITUCHIBATH €I0 MAaTEMATUYECKOE BhIPAKECHUE;
OOBSACHATh (PU3MUYECKHE MPOIECChl M CBOMCTBA Tel, B TOM YHUCIE U B
KOHTEKCTE CUTyallUld MPAaKTUKO-OPUEHTUPOBAHHOIO XAPAKTEPA: BBISABIIATH
PUYHUHHO-CIIE/ICTBEHHBIE CBA3HU, CTPOUTh 00BsICHEHUE U3 1—2 JTOrHYEeCKUX
IaroB ¢ Omopod Ha 1—2 HW3Yy4YEHHBIX CBOMCTBA (PUNUYECKUX SIBICHHA,
($u3HUECKNX 3aKOHOB HJIM 3aKOHOMEPHOCTEH;

pemaTh pacu€THble 3aJayud B 2—3 JEHCTBHS, HCIOJB3YSd 3aKOHBI U
dbopMyIbl, cBs3bIBaOIINE (U3MUYECKUE BEJIMYMHBI: Ha OCHOBE aHaIN3a
YCIIOBUS 3aJlauyd 3alKChIBaTh KPATKOE YCIOBHE, BBISABISATH HEOOCTATOK
JAHHBIX JUISI pEIICHUs 3aJa4d, BBHIOMPATh 3aKOHBI U (HOPMYIIBI,
HeoOXoMuMBbIe i €€ pelieHus, MPOBOAUTh pacy€Thl W CPaBHUBATH
MOJIYY€HHOE 3HaueHne (PU3NUECKON BEIIMUUHBI C U3BECTHBIMU JTaHHBIMU;
pacrno3HaBaTh MPOOJIEMbI, KOTOPbIE MOYKHO PpEUINTh MPH MOMOILU
(¢u3nYecCKuX METOJOB, HCIIOJIb3Ysl ONHMCAHHUE HCCIEIOBAHMS, BBLICIATH
IIPOBEPSIEMOE  IIPEANONOKEHNE, OLEHUBATh IPABWIBHOCTH IOpsJKa
IIPOBEJICHUS UCCIIEAOBAHMS, J€JIaTh BIBOBI;

IPOBOAUTH OMNBITBI 1O HAOMIOAEHUI0 (PU3WYECKUX SIBICHUM WU
¢du3rUecKrX CBOMCTB TeM (KamWUSIPHBIC SBIICHUS, 3aBUCUMOCTD JaBJICHUS
BO3/lyXa OT €ro 00bEmMa, TeMIepaTypbl, CKOPOCTH MPOLECCa OCTHIBAHUS U
HarpeBaHMsl NpPH M3JIYYEHHH OT LBETa M3Iydaroled (ITOTIoIaroIiei)
IIOBEPXHOCTH, CKOPOCTh MCHAPEHUSA BOABI OT TEMIIEPATYPBI KUIKOCTH U
VIO €€ IIOBEPXHOCTH, JJIEKTpU3aUMs TEJI M B3aUMOJCHCTBHUE
ANEKTPUYECKUX 3apsAd0B, B3aWMOJCHCTBUE IIOCTOSTHHBIX MAarHUTOB,
BU3yaJu3alydsl MAarHUTHBIX IIOJE€A IOCTOSHHBIX MAarHUTOB, JEUCTBUS



MarHuTHOTO MOJS Ha NPOBOJAHUK C TOKOM, CBOMCTBAa 3JIEKTPOMAarHMra,
CBOICTBA 3JEKTPOJBHUraTeisl MOCTOSIHHOTO TOKa): (QOpMyIHpOBaTh
MpoBEpseMbIE MPEATION0KEHHsI, COOUPaATh YCTAHOBKY U3 MPEIJI0KEHHOTO
000pyA0BaHUs, ONMUCHIBATH XOJI OMbITA U (POPMYIUPOBATH BHIBOJIBI;
BBITMIOJHSATh MPSIMbIE U3MEPEHHUS TEMIIEPATYPbI, OTHOCUTENIBHON BIaKHOCTH
BO3JlyXa, CHUJIbl TOKAa, HANpSHKEHUS C HCIOJIb30BAHUEM aHAJOTOBBIX
npuOOpoOB M JAaTYUKOB (PU3MUECKUX BEIUYMH, CPABHUBATH PE3YJbTATh
U3MEPEHUN ¢ yuéTOM 3aJJaHHON a0COIIOTHOM MOTPEUTHOCTH;

IPOBOAUTH UCCIIEI0BAHNE 3aBUCUMOCTH OJTHON (PU3NYECKON BETMYUHBI OT
Ipyrod ¢  MCHOJB30BAHMEM MpPSIMBIX  HM3MEpEeHUuN  (3aBUCUMOCTD
CONMPOTHUBJICHUS] TPOBOJHUKA OT €ro JJIMHBI, IUIOHIAJAM TONEPEUHOTO
CEYEHMSI U Y/ICJIbHOTO COMPOTUBIICHUS BEIIECTBA MPOBOJIHUKA, CUJIbI TOKA,
UAYUIEro 4epe3 TMPOBOJHMK, OT HAaNpsDKEHHsT Ha  MPOBOJIHUKE,
UCCJIEIOBaHUE TMOCIEAOBATENIbHOTO M MapaJyIebHOIO  COEIMHEHUN
POBOJAHUKOB): TUIAHUPOBATH HCCJEAOBaHUE, COOMpPATh YCTAHOBKY H
BBITMIOJHATh M3MEPEHUs, CIENys MPeUI0KEHHOMY IUIaHy, (UKCHpPOBATH
pE3yNbTAaThl OTYYSHHON 3aBUCUMOCTH B BUJI€ TaOJIHIl U TPpaUKOB, 1eTaTh
BBIBO/JIbI IO PE3YJIbTaTaM HCCIIEIOBAHUS;

IPOBOAUTh KOCBEHHbIE H3MepeHUs: (U3MYECKUX BeNMYMH (yIelabHas
TEIUIOEMKOCTh ~ BEIIECTBA, COMPOTHUBICHUE MPOBOJIHHKA, paboTra W
MOIIIHOCTh 3JEKTPUYECKOTO TOKAa): TUIAHMPOBATh HM3MEPEHHs, COOHpaTh
AKCIIEPUMEHTAIBHYIO YCTAaHOBKY, CIIEIys MPEIIOKEHHOW WHCTPYKIIUHU, U
BBIUUCIISITh 3HAUEHHUE BEJINYUHBI,

co0JIro1aTh TIpaBUJIa TEXHUKH 0€30MacHOCTH MPHU paboTe ¢ Ja00paTOpHBIM
000pyTI0BaHUEM;

XapaKTepu30BaTh TMPUHLUINBI  JACHCTBUS U3YYEHHBIX MPUOOPOB H
TEXHUYECKUX YCTPOMUCTB C OMOPOM HA UX OMHUCAHUs (B TOM YHUCIE: CUCTeMa
OTOIUICHHS JOMOB, TUTPOMETp, TApOBasi TypOMHA, aMIIEPMETP, BOIBTMETD,
CUETUMK DIJIEKTPUUYECKOW SHEPTUM, SIEKTPOOCBETUTEIbHBIE MPHOOPHI,
HarpeBaTebHbIC AIIEKTPOIIPUOOPHI (mpumepsl), AIEKTPUYECKUE
PEeAOXPAHUTENH, AIEKTPOMArHUT, AJIEKTPOJBUTATEINb IOCTOSHHOTO TOKA),
UCTIONIb3Ys 3HAHUS O CBOMCTBax (DM3MYECKUX SBICHUA M HEOOXOIAMMBIC
¢usnyeckue 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIE TEXHUYECKUE YCTPOIMCTBA M HU3MEPUTEIbHbIC
prOOPHI IO CXEeMaM M CXEeMAaTUYHBIM PUCYHKAM (KUIAKOCTHBIA TEPMOMETD,
TEPMOC, TICUXPOMETP, TUTPOMETP, ABUTrATEIb BHYTPEHHErO0 CropaHus,
ANEKTPOCKOII, PEOCTAT), COCTABIATh CXEMBbl JJIEKTPUYECKUX LENend ¢
MOCJIEA0BATEIbHBIM U MapaJlIeIbHBIM COSIUHEHUEM 3JIEMEHTOB, pa3indas
YCIIOBHBbIE 0003HAYEHUS AIIEMEHTOB 3JIEKTPUUYECKUX LIETIEH;



OPUBOAUTh  MPUMEPHl  (HAXOAWTH  WHPOPMALKUIO O  MPUMEPAX)
MPAaKTHYECKOTO HUCIOJIB30BaHUS (DU3MUECKUX 3HAHWH B IMOBCEIHEBHOU
KHU3HU 17151 oOecriedeHns 0e30MacHOCTH MpU OOpalieHny ¢ mpudopaMu U
TEXHUYECKUMHU YCTPONCTBAMH, COXPAHEHHUS 3/I0POBBS M COOIIOCHISI HOPM
HKOJIOTUYECKOTO TTOBEACHHSI B OKPY KaIOIIeH cpeie;

OCYIIECTBIATh TOWUCK HHPOpMaK (U3NYECKOTO COACPXKAHHUSI B
HNHTepHeTe, Ha OCHOBE HMEIOIIMXCSA 3HAHUM U IYTEM CpPaBHEHUS
JOTIOJIHUTENIBHBIX UCTOYHUKOB BBIJCIATH HH(OPMAIINIO, KOTOPAsI ABIISETCS
NPOTHBOPEYHMBON WIIM MOXKET OBITh HEIOCTOBEPHOM;

UCTIOJIH30BaTh MPH BHIMIOJHEHUH YUEOHBIX 33a/laHUN HAYYHO--TIOMYJISIPHYIO
auTeparypy GU3NYECKOTo COACPIKaHUS, CIPABOYHBIE MATEPHAIIBI, PECYPCHI
cetu MHTepHeT, BhaaeTb TNpuEéMaMU KOHCIEKTUPOBAHHS  TEKCTa,
npeobpazoBaHus HHPOPMAIHU U3 OJJHOW 3HAKOBOW CHUCTEMEBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC NMHUCHMEHHBIE W KpPAaTKHE YCTHBIE COOOIICHHS,
0000mmass wHpOpMaIMIO W3 HECKOJBKUX MCTOYHUKOB (DU3NUECKOTO
COJIEpKaHusl, B TOM YUCIIC ITyOJIMYHO MPEICTABISTE PE3yIbTaThl TPOSKTHOMN
WJIN MCCIIE0BATEIBCKON IEITETLHOCTH, ITPH TOM I'PAMOTHO UCTIOIH30BaTh
W3yYCHHBI TIOHATUHHBIA ammapaT Kypca (U3WKH, COMPOBOXKIATH
BBICTYIIJICHUE TIPE3CHTAIUEH;

IpU BBIMOJTHEHUH YYEOHBIX MPOEKTOB W HCCIACAOBAHMM (U3MUECKHUX
IPOIIECCOB paclpeesisTh OO0S3aHHOCTH B TPYyMNIE B COOTBETCTBUU C
MIOCTABIICHHBIMU 3aJladyaMU, CJIEJIUTh 32 BBHIIIOJHEHHEM IJIaHA JEHCTBUN U
KOPPEKTHpPOBaTh €ro, aJleKBaTHO OIEHWBATh COOCTBEHHBIH BKJIAJI B
JeSITEBbHOCTD TPYIIIIBI, BRICTPAUBATh KOMMYHHKATUBHOE B3aHMO/IEHCTBHE,
IPOSIBIISASI TOTOBHOCTD pa3periaTb KOHQIUKTHI.

K xonity oOyuenusi B 9 Kiacce mpeIMeTHbIE PE3yIbTaThl HA 0230BOM YPOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

UCIIOJIB30BAaTh MOHATHS: CHCTEMa OTCcU€Ta, MaTepuajgbHas TOYKa,
TPACKTOPHUS, OTHOCUTEIHLHOCTh MEXaHHMYECKOTO NBIKECHHS, Hedhopmarius
(ympyrasi, TacTUYecKas), TPEHHE, LEHTPOCTPEMUTEIBbHOE YCKOpPEHHE,
HEBECOMOCTbh M NEPErpy3KH, LEHTP TAKECTH, aOCOIIOTHO TBEPIOE TEJO,
IIEHTP TSHKECTH TBEPAOTO Tella, paBHOBECHE, MEXaHMUYECKHE KOJICOaHUs U
BOJIHBI, 3BYK, HHPPA3BYK U YIbTPA3BYK, JICKTPOMArHUTHBIC BOJIHBI, IITKAJIa
ANIEKTPOMArHUTHBIX BOJIH, CBET, OJNM30PYKOCTh U JIaJbHO30PKOCTb,
CIEKTPBI UCITYCKAHMSI ¥ TIOTJIOMICHUS, ab(a-, 0eTa- U TaMMa-u3IydcHus,
M30TOIIbI, Si/IEpHAsk SHEPreTUKA;

paznuuath sBiI€HUS (PaBHOMEpPHOE U HEPABHOMEPHOE MPSIMOJIMHEWHOE
JNBUKEHHE, PABHOYCKOPEHHOE MPSMOJIMHEMHOE JABUXKEHUE, CBOOOHOE
MaJICHUEe Tell, PABHOMEPHOE JIBMXKEHUE MO OKPYXKHOCTH, B3aUMOJICHCTBUE



T€J, PEaKTUBHOE NBWKEHHUE, KOJieOAaTebHOE ABMIXKEHUE (3aTyXalollue H
BBIHYKJICHHbIE KOJIEOaHUs1), PE30HAHC, BOJHOBOE JIBHJKEHHE, OTPAKEHUE
3ByKa, MPSIMOJIMHEWHOE pacHpoOCTpaHEHUE, OTPAKEHUE M MPEIOMIICHHE
CBETa, MIOJIHOE BHYTPEHHEE OTPAKEHHUE CBETA, Pa3joKeHue 0enoro cBeTa B
CIeKTp ® CIOXEHHE CIEKTPaIbHBIX I[BETOB, JMAHCIEPCHS CBeTa,
€CTECTBEHHAs! PaTUOAKTHBHOCTh, BOSHUKHOBEHHE JHMHEHUYATOrO CIIEKTpa
M3JTy4YCHHS) TI0 OTMCAHUIO UX XapaKTEPHBIX CBOWCTB U HA OCHOBE OTBITOB,
JEMOHCTPUPYIOIIHNX JaHHOE (PU3NYECKOE SIBJICHUE;

pacrmo3HaBaTh TMPOSIBICHHE WM3YyYEHHBIX (PU3MYECKHX  sBICHUN B
OKpyXXaromeM Mupe (B TOM 4ucie (U3NYECKHE SIBICHUS B MPHUPOJIE:
NPUJIMBBI I OTJIMBBI, IBHKEHHE TuiaHeT COJTHEUHOW CHCTEMBI, peaKTHBHOE
JBUKECHUE IKUBBIX OPTraHW3MOB, BOCIIPUSATHE 3BYKOB JKHBOTHBIMH,
3eMJIETpSICEHUE, CEHCMUYECKHME BOJIHBI, I[yHaMH, 03XO, I[BE€Ta Tell,
ONTUYECKUE SBICHUSA B TMPHUPOJE, OMOJOTHYECKOE IEHCTBHE BUIUMOTO,
yIbTPaQHOIETOBOTO W PEHTTEHOBCKOTO H3ITyYeHUH, eCTECTBEHHBIN
paMoOaKTUBHBIA (DOH, KOCMHUYECKHE JIYy4YH, PAAHMOAKTUBHOEC H3IIYUCHHE
NPHUPOJHBIX MHHEpAJIOB, JCHCTBHUE pAJUOAKTUBHBIX W3JIYYCHHH Ha
OpraHM3M YeNIOBEKa), MPH ITOM IEPEBOJUTH MPAKTUYECKYIO 3a1ady B
yueOHYI0, BBIIENATh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (U3HUUECKUX
SIBIICHUI;

ONMKCHIBATh U3yUYEHHBIE CBOMCTBA TeN M (U3UYECKUE SIBICHUS, UCTIONB3YS
¢usznueckre BEeTUYHHBI (CpeHsiE W MTHOBEHHass CKOpPOCTh Teja TMpHU
HEPAaBHOMEPHOM [IBI)KEHUH, YCKOpPEHHUE, MepeMelleHue, MyTh, YrioBas
CKOpOCTb, CWJIa TPEHUS, CUJa YNPYTOCTH, CHUJIA TSKECTH, YCKOPEHHUE
CBOOOJHOTO TAJEHUs, BEC Tejla, UMIYJbC TeNa, WMITYJIbC CHJIBI,
MexaHu4deckasi padoTa MU MOIIHOCTh, TMOTEHIMAIbHAS JHEPrusi Tea,
MOJTHATOTO HaJ[ TMOBEPXHOCTHIO 3€MJIM, TOTCHIIMANbHAS DHEPIHsl CHKATOU
NPYXUHBI, KHHETUYECKasl SHEPT U, TOJIHAS MEXaHUUECKasi SHEPT s, IEPUO]T
M YacToTa KOJIeOAHWM, JJIMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTa TOHA,
CKOpPOCTh CBETa, IOKa3aTelb NPEIOMJICHUS Cpelbl), TpPU ONMUCAHUU
NPAaBWIBHO TPAKTOBATh (PU3UYECKUM CMBICT HCIONIB3YEMbIX BEIHYMH,
0003HaueHUsI W CAWHUIBI (U3UYECKUX BEIUYMH, HAXOIUTh (HOPMYJIBI,
CBSI3BIBAIONINE JAHHYIO (DU3UYECKYIO BEJIMUMHY C JPYTUMHU BEIMYWHAMH,
CTpOUTH TpahWiKu N3YICHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEIMYHH;
XapaKTepru30BaTh CBOWCTBA Tei, (U3MYECKUE SBICHHUS W TIPOIECCHI,
UCIIONIb3Ysl 3aKOH COXPAHEHHS] SHEPIrHH, 3aKOH BCEMHUPHOIO TITOTCHMS,
MOPUHIMI  CYMEPIIO3UIMA CHJI, MPUHIUI OTHOCUTEIbHOCTH [ amwes,
3aKk0oHBl HbIOTOHA, 3aKOH COXpaHEHUS MMITYJIhCA, 3aKOHBI OTPKCHUS U
MPETOMJICHUS CBETA, 3aKOHBI COXPAHEHUS 3apsI0BOTO U MacCOBOTO YHCEI



IpU SIIEPHBIX peakUuusX, NPU STOM J1aBaTh CIOBECHYIO (DOPMYITUPOBKY
3aKOHA M 3alUCBIBATh €r0 MATEMATUUYECKOE BBIPAXKEHHUE;

OOBSACHATH (PU3NYECKHE MPOLECChl M CBOMCTBA TEJI, B TOM YUCIE U B
KOHTEKCTE CUTyallul MPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBISABIATH
OPUYUHHO--CJIEJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JTIOTHYECKUX
[IaroB ¢ OMOpod Ha 2—3 HM3Y4YEHHBIX CBOMCTBA (PU3MYECKUX SBICHHMH,
(U3HUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemaTh pacu€THbIE 3a]ja4u (OMUpAIOIIUecs Ha CUCTeMY U3 2—3 ypaBHEHUH),
UCIIOJIb3YA 3aKOHBI U (POPMYJIbI, CBS3bIBAIOIINE (PU3NYECKHE BETUYHHBI: Ha
OCHOBE aHaJIM3a yCJIOBUSA 33J]a4M 3alHUChIBATh KPATKOE YCIOBUE, BHISBISATD
HEJO0CTAIOIME WM U30BITOYHBIEC JaHHBIE, BEIOMPATh 3aKOHBI U (hOPMYJIBI,
HEOOXOJMMBbIE ISl pELIeHUs, NPOBOAUTh pacu€Tbl M OLCHUBATH
PEANMCTUYHOCTH MOJYYEHHOI'O 3HAUCHUS (PU3NYECKOI BEIMYUHBI;
pacno3HaBaTh MPOOJIEMbI, KOTOPbIE MOXHO PpEIIUTh MpPH MOMOIIU
(Gu3MUecKX METO/OB, HCIIOJb3Yysl ONHUCAHHE HCCIEIOBaHUS, BBIIEIATH
IpoBepsieMOe  TPENIONIOKEHUE, OLEHUBATh MPABUJIBHOCTh IMOPSAKA
NPOBEJICHUS  MCCIIEIOBAaHUs, JIeJlaTh  BBIBOJABI, HMHTEPIPETHPOBATH
pEe3yNbTaThl HAOIIOICHUI U ONIBITOB;

OPOBOAUTH OMBITHI 1O HAOMIOAEHUI0O (PU3WYECKUX SBICHUN WU
¢u3nueckux CBOWCTB Tell (M3y4eHHE BTOpOro 3akoHa HproToHa, 3akoHa
COXpaHEHUsS] PHEPTuH, 3aBHUCHUMOCThb IepuUoAa KoJIeOaHUW MPY>KUHHOTO
MasiTHUKAa OT MAaccChl rpy3a U KECTKOCTH MPYKUHBI U HE3aBUCUMOCTBH OT
aMIUTUTY/BI MaJIbIX KOJEOAHUM, TPSIMOJIMHEMHOE paclipOCTpaHEHUE CBETA,
pasnokeHue Oenoro cBeTa B CIEKTpP, U3YUYEHUE CBOWMCTB M300paKCHHS B
IUIOCKOM 3€pKajie M CBOWCTB HM300paKeHHs MpeaMeTa B coOHparomen
JUH3E, HAOIOJECHUE CIUIOMIHBIX M JIMHEHYaThIX CHEKTPOB HU3ITYyUCHUS):
CaMOCTOSITEIbHO  CcOOMpaTh yYCTAaHOBKY M3 H30BITOYHOro Habopa
000pyI0BaHUS, OMUCHIBATH X0/ OIBITA U €r0 PE3yIbTaThl, POPMYIUPOBATH
BBIBO/IBI;

HOPOBOJIUTH NMPU HEOOXOJUMOCTH CEPUI0 MPSAMBIX U3MEPEHUM, OIpenesss
cpeqHee 3HAaYeHHE U3MepseMoil BenMuuHbl ((OKYCHOE paccTOsHUE
coOuparomieii JTuH3bI), OOOCHOBBIBaTH BBIOOp crmoco0a H3MEpEeHUs
(u3MepuTenbHOro npudopa);

IPOBOJIUTH HCCJIEIOBAaHUE 3aBUCUMOCTEH (U3NYECKUX BEJIUYUH C
UCIIOJIb30BAHUEM MPSAMBIX H3MEPEHH (3aBUCUMOCTD ITyTH OT BPEMEHH IIpU
PaBHOYCKOPEHHOM JBHMJKEHHHM 0€3 HadaJlbHOM CKOpPOCTH, Hepuoja
Koie0aHWii MaTeMaTUYeCKOTO MasTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTH
yria OTpakeHUsi CBETa OT yria MaJeHusi U yrjia NpeJiOMJICHHs] OT yria
NaJieHus1): IUIAHUPOBATh HCCIEAOBAHME, CaMOCTOATEIBHO COOMpATh



YCTaHOBKY, (HUKCHPOBAaTh pE3ylbTaThl MOJYYCHHOH 3aBUCHUMOCTH
bu3MYecKUX BEIMYUH B BHUAE TaOIuIl U rpadUKOB, JEIaTh BBIBOJbI IO
pe3yabTaTaM UCCIIeI0BaHUs;

MPOBOJUThL KOCBEHHBIC W3MEPCHHUS (U3HUECKUX BEIUYUH (CpemHss
CKOPOCTb ¥ YCKOPEHHE TeJia IIPU PAaBHOYCKOPEHHOM JIBI)KCHHH, YCKOPCHUE
CBOOOTHOTO TAaJCHHS, >KECTKOCTh TPYXHUHBI, KOAIDPUIIMEHT TpeHUs
CKOJIBKCHHSI, MEXaHW4YecKas padoTa W MOIIHOCTh, YAaCTOTa M IEPUOJ
KoJIcOaHWA MAaTeMaTUYeCKOTO0 W TPYKHHHOTO MAasTHHUKOB, ONTHYECKas
CWJIa COOMparoIel JMH3bI, pPaJUOAKTHUBHBIA (OH): TUIAHMPOBATH
U3MEpPEHUs, COOMpPATh SKCICPUMEHTAIBHYIO YCTAHOBKY M BBITIOJIHATH
U3MEpEHUs, CIeAys NPEII0KEHHON WHCTPYKIIMH, BBIYUCISITH 3HAYCHHC
BEJIMYHMHBI U aHAJTU3UPOBATH MOJIYUCHHBIC PE3yJIbTaThl C YIETOM 3aaHHOU
MIOTPEITHOCTH U3MEPEHUI;

co0JIro1aTh TTpaBUJia TEXHUKW 0€30MacHOCTH MPHU paboTe ¢ Ja00paTOpHBIM
00opy10BaHUEM;

pa3nuyaTh OCHOBHBIC TPU3HAKW HW3YYCHHBIX (HU3UYCCKUX MOJICIICH:
MaTepHalibHas TOYKa, a0COJIFOTHO TBEPAOE TEJIO, TOYCUHBIH HCTOYHUK
CBETa, JIy4, TOHKas JIMH3a, TJIaHeTapHas MOJIeIb aTOMa, HyKJIOHHAst MOJIEJTh
aTOMHOTO S]1pa;

XapaKTepu30BaTh MPUHLHUINBI  ACHCTBUS  W3YYEHHBIX NOPHOOPOB U
TEXHUYECKUX YCTPOMCTB € OMOpPOM HAa WX omucaHus (B TOM YHCIE:
CIUJOMETP, JATYUKU TIOJIOKEHHs, PACCTOSHHMS U YCKOPEHHUs, paKeTa,
9XOJIOT, OYKH, TMepuckorn, (Qoroanmapar, ONTHYECKHE CBETOBOJIBI,
CIEKTPOCKOM, JO03UMETp, Kamepa BuibCcoHa), HCHOIB3ys 3HAHUSA O
CBOMCTBaX (PU3MYECKUX SBICHHMH MW  HeoOXoauMble (HU3NUYECKHUE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl U CXEMATUYHBIC PUCYHKH M3YYEHHBIX TEXHHUYECKUX
YCTPOMCTB, U3MEPHUTEITBHBIX TPUOOPOB M TEXHOJIOTUYECKUX MPOIIECCOB MPH
pelIeHUH  Y4eOHO--TIPAKTUYECKUX 3a7ady, ONTHYECKHUE CXEMBI IS
MOCTPOCHHMS N300paKEHUH B TJIOCKOM 3€pKajie M COOMPArOIIeH JINH3E;
OPUBOIUTH  TpUMEPHl  (HaXoauTh  WHGOpPMAIMIO O  MPUMEpax)
IPAKTUYECKOTO HCIOJIb30BaHUS (PU3NYECKUX 3HAHWK B TOBCEIHEBHOU
KU3HU 7151 oOecrieueHns 0€30MacHOCTH MPH OO0paIeHnn ¢ MpuoOopaMu U
TEXHHYECKUMU YCTPOUCTBAMH, COXPAHEHHUS 3I0POBbs I COOJIIOICHHUSI HOPM
AKOJIOTHYECKOTO TIOBEICHUS B OKPYXKAIOIIEH Cpele;

OCYIICCTBIISITh TMOUCK WHpopManuu (U3HYECKOTO COJCpKAHHS B
HNuTepnHere, caMOCTOSITENNBHO (OPMYITUPYS MMOUCKOBBIN 3aMpoC, HaXOIUTh
MyTH OINPEACIICHUS JTOCTOBEPHOCTH TOJYYCHHOW WH(OpPMAIIMU HA OCHOBE
UMEIOIINXCS 3HAHUH U TOTIOTHUTEIHbHBIX UCTOYHUKOB;



UCII0JIb30BaTh MPU BBIMOIHEHUH YUEOHBIX 33JJaHUN HAYYHO--TOMYJIAPHYIO
JAUTEPATypy PU3HUECKOrO COACPHKAHUS, CIPABOYHBIE MATEpUAIIbl, PECYPCHI
cetu VHTepHer, BiaAeTb MNpUEMAMU KOHCIEKTHPOBAaHUS TEKCTA,
npeoOpa3zoBaHus HH(YOPMALUMHU U3 OJHOW 3HAKOBOM CUCTEMBI B JIPYTYIO;
co3JaBaTh COOCTBEHHbIE MHCbMEHHBIE M YCTHBIE COOOILEHHUS Ha OCHOBE
uH(bOpPMAIMK U3 HECKOJBKUX HCTOYHMKOB (PU3UYECKOTO COJIEpIKaHUs,
nyOIMYHO MPEACTABIATh PE3YIbTaThl MPOSKTHON MIIM UCCIIEI0BATEIbCKON
NEeSATENbHOCTH, TMpPU O3TOM TPaMOTHO  HUCHOJIb30BAThb  U3YYEHHBIH
NOHSATUMHBIA amnmapaT u3y4aemMoro paszziena (U3MKH U COMPOBOXKAAThH
BBICTYIUICHUE TpE3eHTalrell ¢ y4€TOM OCOOCHHOCTEH ayJIuTOpUU
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
No 11/ HanmeHoBaHMe pa3je/ioB U TeM KosmuecTBo yacos DJIeKTpOHHbIe (LM (POBbIE)
°n/m
NPorpamMmbl Bcero o0pa3oBaTejibHbIE PeCypChI
Pa3nes 1. ®u3uka u e€ poJib B NO3HAHMHN OKPY/KAIOLIEro Mupa
bu6mmoreka [IOK
1.1 du3uka - Hayka 0 IPUPOJIE 2
YK PHpOAL https://m.edsoo.ru/7f416194
1.2 dusnueckre BEIMINHEI 2 bubmmorexa LOK
https://m.edsoo.ru/7f416194
1.3 EcrecTBeHHOHAYYHBIN METOT TTO3HAHUS 2 bubmmorexa TIOK
) ya a https://m.edsoo.ru/7f416194
Hroro mo pazaeny 6
Pasnen 2. IlepBoHayaibHble CBeIEHUS 0 CTPOEHUM BellleCTBA
bu6moreka [IOK
2.1 C 1
Tpoetue Beliectsa https://m.edsoo.ru/7f416194
5 JIBrmykeHre u B3aMMOACHCTBUE YaCTHUII ’ bubnuorexa [JOK
) BellleCTBA https://m.edsoo.ru/7f416194
buo K
2.3 ArperaTHble COCTOSIHUS BEILIECTBA 2 nbmmotexa O
https://m.edsoo.ru/7f416194
Uroro no pazneny 5
Pa3ngen 3. /IBu:keHHe M B3aUMOIeliCTBHE TeJl
bu6mmoreka [IOK
31 MeXaHHTeCKoe ABIKCHHE 3 https:/m.eds0o.ru/7f416194
bub OK
3.2 HNuepuus, macca, IJIOTHOCTh 4 nommotera Il

https://m.edsoo.ru/7f416194




bubnunoreka LIOK

3.3 Cuna. B 14
g, BHbt cit https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Paznen 4. laBjieHue TBEPABIX TeJl, (KMIKOCTEH 1 ra3oB
41 [asnenue. [lepenaya gaBneHust TBEPAbIMU 3 bubnuotexa [JOK
' TEJIaMH, JKUJKOCTSIMH U ra3aMu https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.2
JlaBierue KuKocTh > https://m.edsoo.ru/7f416194
bu6moreka [IOK
4. A
3 TMOChEpHOE A1aBIeHHe 6 https://m.edsoo.ru/7f416194
44 JlelicTBrE )KUJIKOCTH W Ta3a Ha 7 bubnuotexa [JOK
' HOTPY)KEHHOE B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3znen 5. Pabora u MOIIHOCTB. JHeprus
bu6mmoreka [IOK
> Pagota 1 MOHOCTE 3 https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
5.2 I1 5
POCTBIE MEXALHIMEL https://m.edsoo.ru/7€416194
5.3 MexaHunueckas 3Heprust 4 bubmorexa HOK
https://m.edsoo.ru/7f416194
Wroro no pazgeny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB IIO ITPOIT'PAMME 68




8 KUIIACC

Ne i/t

HaumeHoBaHue pa3ie/ioB U TeM
MPOrpamMmbl

KoaunuyecTBo 4acoB

Bcero

duexkTpoHHble (¢ poBbIE)
o0pa3oBaTe/ibHbIE pecypchl

Pa3gen 1. TemioBblie ABJIeHUA

1.1 CrpoeHue u CBOWCTBA BELIECTBA 7 bubnuoreka L{OK https:/m.edsoo.ru/7f4181ce
1.2 TemuoBbIe mpoiecchl 21 bubnuoreka L{OK https:/m.edsoo.ru/7f4181ce
Hroro no pazgeny 28
Paznea 2. DiekTpuvyecKkue 1 MATHUTHbBIE SIBJICHUSA
C) .3
2.1 JIeKTprHecKue 3ap5\1')1H APDKCHIbIC 7 bu6mmorexa [{OK https://m.edsoo.ru/7f4181ce
TeJa ¥ UX B3aUMOJICHCTBHE
2.2 IToCcTOSIHHBIN AIEKTPUUECKUN TOK 20 bubnuoteka [{OK https://m.edsoo.ru/7f4181ce
2.3 MarHuTHBIC SBIICHHS 6 bu6mmoreka I{OK https://m.edsoo.ru/7f4181ce
2.4 DJIEKTpOMAarHuTHasE MHIYKIUS bubnuoteka [{OK https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
Pe3epBHOE BpeMst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




9 KUIIACC

Ne i/t

HaumeHoBaHue pa3ie/ioB U TeM
MPOrpamMmmbl

KoaunuyecTBo 4acoB

Bcero

duexkTpoHHble (¢ poBbIE)
o0pa3oBaTe/ibHbIE pecypchl

Pa3zgen 1. Mexanundeckue iBJIeHUSA

Mexannueckoe OBMKEHUE U CIIOCOObI

1.1 10 bu6mmoreka LIOK https://m.edsoo.ru/7f41a4a6
€ro OMUCaHus
1.2 B3anmopetictBue Ten 20 bu6mmoreka LIOK https://m.edsoo.ru/7f41a4a6
1.3 3aKOoHBI COXPAHEHHUS 10 bubmuoreka L{OK https:/m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Paspnen 2. Mexanuveckne Ko0Jie0aHUs U BOJHBI
2.1 MexaHn4ecKkre KoaecOaHus bu6mmoreka I{OK https://m.edsoo.ru/7f41a4a6
2.2 MexaHn4deckre BOJHBI. 3BYK bubnuoteka I{OK https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3znen 3. DileKTPOMArHUTHOE 110JI€ M JIEKTPOMATrHUTHbIE BOJIHbI
DNEeKTpOMarHUTHOE MOJIE U
3.1 P 6 bu6mmoreka LIOK https://m.edsoo.ru/7f41a4a6
AJIEKTPOMArHUTHBIE BOJTHBI
Utoro no pazneny 6
Pa3znen 4. CBeToBLIE IBJICHUSA
4.1 3aKOHBI pacIpOCTPAaHEHHUs CBETA bubnuoteka [{OK https://m.edsoo.ru/7f41ad4a6
4.2 JIMH3BI ¥ ONITHYECKHE TPUOOPHI 6 bubnuoreka LIOK https:/m.edsoo.ru/7f41a4a6
4.3 Pasnoxxenue 6enoro cBeTa B CIIEKTP 3 bubmmoteka [{OK https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 15

Pa3nen 5. KBaHTOBELIE SIBJEHUS




"
5.1 CTLYCKARHE 1 NOTJOMEHHE CBeTa 4 bubmunoteka LIOK https://m.edsoo.ru/7f41a4a6
aTOMOM
5.2 CrpoeHue aTOMHOTO siipa bubnuoreka L{OK https:/m.edsoo.ru/7f41a4a6
5.3 SnepHble peakuu bubnuoreka L{OK https:/m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nes 6. IloBTopuTe/ibHO-0000 a0 1M I MOYJIb
I1 000
6.1 OBTOPCHHE H OOODIICHHE CONCPAANIA 9 bu6mmoreka LIOK https://m.edsoo.ru/7f41a4a6
Kypca ¢usuku 3a 7-9 knacc
Hroro no pazneny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102







IHOYPOYHOE IIVIAHUPOBAHHUE
7 KIIACC

Ne i/t

Tema ypoka

KoaunuyecTBo yacoB

Bcero

®u3nka — Hayka o npupoje. SABaeHus npupoasl 1
du3ndecKue SIBICHHS 1
3 @u3nyecKue BEIMYHUHBI U UX U3MEPEHUE 1
4 Ypok-uccnenosanue "M3mepenne remMneparypbl Ipy NOMOIIN )KUJIKOCTHOIO TEPMOMETPA U 1
JaTYMKA TEMITEpATyphl"
5 Mertomap! HayuHOTO MO3HaHUs. Onrcanue GU3NIECKUX SIBJICHUMN C TIOMOIIBIO MOJIEeH 1
6 Ypok-uccnenoanue "[IpoBepka runoTes3bl: JaaIbHOCTD MOJETA AapUKa, MYyIIEHHOTO 1
TOPU30HTAIIBHO, TeM OO0JIbIIIE, YeM OOJIbIIE BHICOTA ITycKa"
7 Crpoenue BemiectBa. OMNbITHI, JOKa3bIBAIOIINE JUCKPETHOE CTPOEHUE BEIIECTBA 1
JIBryKeHre JyacTHll BEIIecTBa 1
9 VYpoxk-uccnenoBanue «OIMbITHI 10 HAOIIOICHUIO TETUIOBOTO PACITUPEHHS Ta30B» 1
10 ArperaTHbl€ COCTOSIHUS BEILIECTBA 1
1 Oco0OeHHOCTH arperaTHhIX coOCTOsTHUH BobL. O000IeHne 1o paszaeny «llepBoHavyabHbIC 1
CBEJICHUS O CTPOCHUU BEIIECTBA»
12 Mexannueckoe JBrxeHrne. PaBHoMepHOE 1 HEpaBHOMEPHOE JABUKEHHUE 1
13 Ckopoctb. EquHuliibl ckopoctu 1
14 Pacuer nmyty 1 BpeMEeHU ABUKECHUSA 1
15 Nuepuusa. Macca — Mepa HUHEPTHOCTH TEll 1
16 [TnoTHOCTE BemecTBa. PacueT Macchl 1 00beMa Tella 1o ero MIOTHOCTH 1
17 Jlaboparopnas pabota «OnpeeneHre IIOTHOCTUA TBEPIOTO Telay 1
18 Pemenne 3agau mo treme "IlmoTHOCTH BemecTna" 1




19 Cuna xak xapakTepucTrka B3aumoiencTBus Teil. Cunia ynpyroctu. 3akoH ['yka 1
20 JlaGopatopHas pabota «/3ydeHne 3aBUCUMOCTH pacTshkeHus (aedhopMarin) npyKHHBI OT !
MIPUIIOKEHHON CUIIBD»
21 [[IBnenue Tsrorenus. Cuina TsKeCTH 1
2 CBsi3b MEXy CHIION TSKECTH U Maccoil Tena. Bec Tena. Pemenue 3agau o teme "Cuta |
TsoKecTH"
23 Cuna TspKecTH Ha JIpyrux Iuianerax. @u3nyeckue XapakTepUCTUKHY MIIaHeT 1
24 N3mepenue cun. Junamomerp 1
25 Bec Tena. HeBecomocth 1
26 CrnoxeHnue IByX CHWII, HAlIPABJIEHHBIX 110 OJTHOM NpsMOi. PaBHOAEHCTBYIOIIAs CHIT 1
27 Pemenue 3agau no reme "PaBHoelcTBYyIOMAst CHIT" 1
28 Cuna TpeHus u €€ BUuAbl. TpeHrue B IPUPOJIE U TEXHUKE 1
29 JlaboparopHas paboTa «/3yueHue 3aBUCUMOCTH CUJIbl TPEHUS CKOJIBKEHHUS OT CHJIBI 1aBJICHUS |
U XapakTepa COMPUKACAIONINXCS TOBEPXHOCTEI
30 Pemenue 3aga4 Ha onpeneneHne paBHOJAEHCTBYIOIIEH CHITBI 1
31 Pemenue 3aau o Temam: «Bec Tenay, «'padpudeckoe nzodpaxenue cum», «CHIIbD, 1
«PaBHOEHCTBYIOIIAS CUID»
0 KonTponbnas pabora o temam: «Mexanudeckoe qBuxkeHHe», «Macca, IIoTHOCTBY, «Bec |
Tenay, «I'padudeckoe nzodbpaxenue cuim, «CUiibn
33 Hasnenue. CriocoObl yMEHbUICHNUS U YBEJIMUECHUS JAaBICHUS 1
34 JlaBnenue ra3a. 3aBUCUMOCTD JJaBJICHUA ra3a OT 00bEMA, TeMIIepaTyphl 1
35 [lepenaua naBneHus TBEPABIMU TEIAMH, KUJIKOCTAMU U razaMu. 3akoH [lackains 1
36 JlaBiieHHE B KUAKOCTHU U rase, BBI3BAHHOE JEMCTBUEM CHIIBI TSHKECTH 1
37 Pemenue 3anau no teme «JlaBiieHue B )KUIKOCTH U rase. 3akoH I[lackamsp 1
38 CooOmmarommuecs cocyabl 1
39 I'mppaBinueckuii npecc 1




40 ManomMmertpsl. [IopiIHEBOM )KUIKOCTHBIN HACOC 1
41 Atmocdepa 3eMin U IPUYHHBL €€ CYIECTBOBAHUS 1
42 Bec Bozmyxa. ATMochepHOe naBieHHe 1
43 N3mepenue armocheproro aasienus. Onwit Toppuderm 1
44 3aBHCHMOCTh aTMOC(EPHOTO AABJICHHS OT BHICOTHI HAJl YDOBHEM MOPS 1
45 Bbapometp-anepouns. ATMocdepHoe qaBiIeHUE Ha pa3IMYHBIX BBICOTaX 1
46 Pemrenue 3agau mo reme " AtmocdepHoe napienue" 1
47 JleiicTBHE )KUAKOCTH U ra3a Ha NOTPYKEHHOE B HUX Tell0. ApXUMeioBa cuiia 1
43 JlabopaTtopHnas pabota «OnpeneneHne BpITATKABAIOIICH CHIIBI, IEUCTBYIONIECH HA TETIO, 1
MOTPYKEHHOE B KUIAKOCTH)»
49 JlabopaTtopHnas pabota 1o Teme «lccnenoBanre 3aBUCHMOCTH Beca Teja B BoJie OT 00bEMa 1
MOTPYKEHHOM B KHUAKOCTb YaCTH TEJIa»
50 [1naBanue ten 1
51 JlabopaTtopHnas pabota "KoHCcTpynpoBaHue apeoMeTpa Ui KOHCTPYUPOBAHUE JIOJIKH H 1
omnpeaeneHue e€ rpy3onoabEMHOCTH "
5 Pemenue 3agau no temam: «IlnaBanue cynos. Bo3ayxomnnaBanue», «/laBinenue TBepAbIX Te, 1
KUAKOCTEH U ra30B»
53 KonTtponbHas padoTa no Teme «JlaBieHue TBEpABIX TEM, JKUAKOCTCH U Ta30B)» 1
54 Mexanudeckast pabora 1
55 MoiHocTs. EauHuIeEI MOIITHOCTH 1
56 VYpok-uccienoBanue "Pacuétr MOIIHOCTH, pa3BUBAEMOM MPHU MOIBEME 110 JIeCTHUIE" 1
57 IIpocTeie Mexanu3Msl. Peryar. PaBHOBeCHE CUII Ha pblyare 1
53 Peruaru B TexHuke, ObITY M ipupojie. JlabopatopHas pabdota «VccnenoBanue yciaoBui |
PaBHOBECHS pblyara»
59 Pemenue 3anau no teme «YciIoBUs PaBHOBECHUS PbIYara 1
60 Koadduuuent noseznoro aeiictust mexanusma. Jlaboparopnas padora «M3mepenne KIT/{ |

HaAKJIOHHOM MIOCKOCTH




61 Pemenue 3agau no reme "Pabota, momuoCTh, KITJ[" 1
62 Mexanndeckas sHeprus. Kunernueckast v mOoTeHIMaIbHas SHEPT U 1
63 3aKOH COXpaHEHMs] MEXaHUYECKON IHEPIUU 1
64 VYPOK-3KCIIEpUMEHT 110 TeMe "DKCIEPUMEHTAIBHOE ONPEACICHUE U3MEHEHHS] KWHETUUECKOHN U |
MOTEHIIMAFHON YHEPTUH MPH CKATBIBAHWH TEJa 10 HAKIIOHHON TIOCKOCTH"
65 KonTponbHas pabora no teme «Pabota u MOITHOCTb. DHEPTUs» 1
66 PesepBHblit ypok. Pabota ¢ Texctamu 1o Teme "MexaHuueckoe ABMKeHue" 1
67 Pesepubiit ypok. PaboTta ¢ Tekcramu no teme "JlaBineHue TBEPABIX TEN, KHUAKOCTEH 1 ra3oB" 1
68 Peseprubiit ypok. Pabota ¢ Tekcramu no teme "Pabota. MoniHoCTh. DHEeprus" 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




8 KUIIACC

KoaunuyecTBo yacoB

Nen/m | Tema ypoka
Bcero

OcHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-KMHETUUECKON TEOPUU U UX ONBITHBIE NIOATBEPIKACHUS 1
Macca u pa3Mep aToMOB M MOJIEKYII 1
Mogenu TBEPIOTO, JKUAKOTO M Ta3000pa3HOTO COCTOSIHUM BEIIECTBA 1

4 OObsicHEHHE CBOMCTB TBEPIOTO, KUJIKOTO M Ta3000pa3HOTO COCTOSTHUIN BEIIECTBA HA OCHOBE |
MTOJIOKEHUH MOJIEKYJISIPHO-KHHETHYECKOU TEOPUH

5 Kpucrannmaeckue u amopdasie Tena 1

6 CMaunBaHue U KalWUIIPHOCTB. [I0BEpXHOCTHOE HATSHKEHUE 1

7 TermmoBoe pacuimpeHue U coxaTue 1

8 Temneparypa. CBa3b TEMIEPATyphl CO CKOPOCTHIO TEIJIOBOTO JBH)KEHUS YACTHUI] 1

9 Buytpennsis sneprusi. CriocoObl U3BMEHEHUS! BHYTPEHHEH dHepruu 1

10 Buael Tenonepenaun 1

1 VYpoxk-koupepennus "[IpakTuueckoe UCIOIb30BaHNE TEIJIOBBIX CBOMCTB BEIIECTB U 1
MaTepHaJoB B IIeJsAX dHeprocoepexenus”

12 KomnuectBo TeioTel. YeabpHas TEILIIOEMKOCTD 1

13 VYpaBHeHHe TerIoBoro Oananca. TermiooOMeH U TelIoBOe paBHOBECHE 1

14 JlaboparopHas padoTa "MccrnenoBanue sBIEHUS TEMJI000MEHA IPU CMEITUBAHUU XOJIOJHOMN U |
ropsiuei BoJbl"

15 Pacuer konuyecTBa TEIIOTHI, HEOOXOAMMOTO IS HATPEBAHUS TENa U BBIACISIEMOr0 UM TIpU |
OXJIAXKACHUH

16 JIaGopatopHas pabota "OmnpezeneHue yaeabHON TeI0eMKOCTH BelecTa" 1

17 OHeprus TOIMBA. Y IebHasl TENJI0Ta CTOPAHUS 1

18 [InaBneHue U OTBEpAEBaHUE KPUCTAIUNIMYECKUX TEJ. Y IeJbHas TEIJIOTA MJIaBJIECHUS 1




19 Jlaboparopuas padota "OnpenerneHne yaeabHON TEIUIOTHI IJIaBJICHUS Jibaa" 1

20 [TapooOpazoBanue u KoHAeHCanws. Vicnapenue 1

)1 Kunenue. Y aenpHas Temnora napooOpa3oBaHus U KOHJAEHCALIMU. 3aBUCUMOCTh TEMIIEPATYpPhI |
KHTICHUS OT aTMOC(EPHOTO TaBICHUS

2 Brnaxnocthk Bo3ayxa. Jlaboparopras padota "OnpesenieHue OTHOCUTEIBHOHN BIIAXKHOCTH |
BO3IyXa"

23 Pemrenue 3agau Ha onpeienieHNE BIAKHOCTH BO3IyXa 1

24 [Ipunnune! paboTel TemaoBbIx asurareneil. [laposas TypOuHa. J{Buratesnb BHyTPEHHETO |
CropaHus

25 KIII rermoBoro asuratens. TenaoBble IBUTaTeIN U 3alIUTa OKPYKArOLIEH cpeapbl 1

26 3aKoH COXpaHEeHMs U MPEeBPAlleHUs] SHEPTUH B TEIUIOBBIX IpoIeccax 1

7 [ToaroroBka Kk KOHTPOJILHOM padoTe mo Teme "TermoBbie siBIeHUsA. MI3MeHeHne arperaTHbIX 1
COCTOSIHMM BeliecTna"

)3 KonTtponbHas padota o teme "TernoBbie siBieHus. M3MeHeHne arperaTHbIX COCTOSTHUN 1
BelecTna"

29 Onektpusanus Tel. [[Ba posa aneKTpruuecKuX 3apsioB 1

30 Ypok-uccienoBanue "DieKTpusanus TeJl UHIAYKIHEN U TPU CONMPUKOCHOBEHHUM" 1

31 B3aumoperictBue 3apsokeHHBIX Tell. 3akoH Kynona 1

0 DnexTpuueckoe noje. HampsskeHHOCTh 1eKTpudeckoro nojs. [IpuHuun cyneprno3uinuu |
ANEKTPUYECKUX MOJIEH

33 Hocurenu snekrpuueckux 3apsaaoB. DieMeHTapHbli 3apsia. CTpoeHue atoma 1

34 [TpoBOTHUKY U TUAIIEKTPUKU. 3aKOH COXPAHEHHUS JIEKTPUUECKOTO 3apsia 1

35 Pemenue 3a1au Ha IPUMEHEHUE CBOMCTB JIEKTPUUECKUX 3aPsI0B 1

36 DNEKTPUUECKUN TOK, YCIOBHUS €r0 CYIIECTBOBaHMs. MICTOUHHUKM 2IEKTPUYECKOTO TOKA 1

37 JIeNCTBHS DIIEKTPUYECKOTO TOKA 1

38 VYpok-uccnenosanue "JlelicTBUE dIEKTPUUYECKOTO 1101 HA TPOBOAHUKHU U TUJIEKTPUKA" 1

39 DNEKTPUUYECKUM TOK B METAIIAX, )KUJIKOCTSX U ra3ax 1




40 DneKTpruyecKas 1enb U €€ COCTaBHbIE YaCTH 1

41 Cuna toka. JlaboparopHas padora "V3mepeHne u peryimmpoBaHue CHITbI TOKA" 1

1 Dnekrpuyeckoe Harnpsbkenue. Bonstmetp. Jlaboparopnas pabora "MU3mepenue u |
peryaupoBaHue HanmpsHKeHUs "

43 CormnpoTuBieHUE MPOBOJHUKA. Y ACIBHOE COMTPOTUBIICHUE BEIIECTBA 1

m JlabopaTtopHast paboTta "3aBUCUMOCTD JIEKTPUUECKOTO COMPOTUBIICHUS ITPOBOTHUKA OT €TI0 |
JUTMHBI, TJIOIIAIU TIOTIEPEYHOTO CEUeHUs U MaTepuaia'

45 3aBUCUMOCTb CHJIBI TOKA OT HalpsbKeHUs. 3akoH Oma /7S ydacTka 1enu 1

46 JlabopaTtopHnas pabota "HccnenoBanue 3aBUCHMOCTH CHJTBI TOKA, UYIIETO Ye€pe3 PE3UCTOP, OT 1
CONIPOTHUBIICHHUS PE3UCTOPA U HAIPSKEHUSI HAa pe3ucTope”

47 [TocnenoBarenbHOE M TapaLIEIbHOE COSAMHEHHUSI POBOTHUKOB 1

43 JlabGopaTtopHnas pabdota "IIpoBepka mpaBuia CIOKEHHUS HAMIPSHKECHUH TIPH MTOCIIEI0BATEILHOM 1
COEJIMHEHUH ABYX PE3UCTOPOB"

49 JlabopaTtopHnas pabota "IIpoBepka mpaBuiIa Il CUIBI TOKA MIPH MapauIeIbHOM COSTMHEHUH 1
pe3ucropon"

50 Pemenue 3agay Ha npumeHeHne 3akoHa OMa AJisl pa3InyHOrO COEAMHEHHUS IPOBOIHUKOB 1

51 PaboTa u MOIIHOCTH AJIeKTpUUecKoro Toka. 3akoH [[xoymnsa-JIenmna 1

aboparopnast pabota "Ornpenenenue paboThl U MOUTHOCTHU AJIEKTPUUYECKOTO TOKA

52 JIab 6ota "O eHue pabd e e " 1

53 DneKTpuyYecKue enH U MOTPpeOUTeNu eKTpUIecKoi sHeprun B ObiTy. KopoTkoe 3aMbikaHue 1

54 [ToaroToBka Kk KOHTPOJBHOM paboTe Mo Teme "DIEKTpUUYECKUE 3apsiibl. 3apsKEHHBIE Tela U UX |
B3auMoAecTBUS. [10CTOSHHBIN 3JIEKTPUUECKUNA TOK"

OHTpOJIbHAs paboTa Mo TeMe "DIeKTpudecKue 3apsabl. 3apsHKEHHBIC TENa U UX

55 K 0 "9 3 |
B3auMoieicTBUsA. 110CTOSTHHBIN 2NIEKTpUYECKUNA TOK"

56 ITocTostHHBIE MarHUTHI, KX B3aUMOJICHCTBHE 1

57 Ypok-uccnenosanue "M3ydeHne mosei NoCTOSSHHBIX MarHUTOB" 1

58 MarnuTHoe noJjie. MaruutHoe noJie 3eMJIM U €ro 3HaUeHHe JIJIs KU3HU Ha 3emiie 1

59 OmnbIT OpcTeaa. MarHuTHOE MOJIE NIEKTPUUECKOT0 TOKa MarHuTHOE MoJie KaTyIlIKU ¢ TOKOM 1




[IpumeHneHue >r1eKTpoMaruuToB B TexHuke. Jlaboparopuas padota "M3ydenue neiictBus

60 MarHUTHOT'O T0JIsl Ha POBOJHUK C TOKOM" !
DNEeKTpOIBUTATENb TOCTOSIHHOTO TOKA. VICTIOIb30BaHNEe AIEKTPOABUraTeNIeld B TEXHUYECKHIX

61 yCcTpoicTBax u Ha TpaHcnoprte. JlaboparopHas padota "KoHcTpynpoBanue u uzyueHue padboThl 1
3eKTpoaBUraresns"

62 OnsiTel ®apases. 3akoH nekTpoMarHuTHOM nHAyKuuu. [Ipasuno Jlenna 1

63 OnekrporeHeparop. CrocoObl MOTYUEHUS INEKTPUIECKON IHEPTUN. DIEKTPOCTAHITUN Ha |
BO300HOBIISIEMBIX HCTOYHHKAX SHEPTHH

64 [ToaroroBka K KOHTPOJIBHOM paboTe MO TeMe "DIEKTPUIESCKUE U MAaTHUTHBIC SBICHUS" 1

65 KonTtponbHas pabota o teme "DnekTpruueckie U MarHUTHbIE sBIIeHUs" 1

66 PesepsHblit ypok. Pabota ¢ Texctamu o teme "TernsoBbie siBIeHUS" 1

67 PesepBHblit ypok. Pabota ¢ Texctamu no teme "llocTosSHHBIN ANIeKTpHUYEeCcKUid TOK" 1

68 Pesepubriit ypok. PaboTta ¢ Tekcramu o Teme "MarHuTHble sSiBIeHUS" 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




9 KUIIACC

KoaunuyecTBo yacoB

Nen/m | Tema ypoka
Bcero
1 Mexanundeckoe ABukKeHue. MarepuanbHas TOUKa 1
2 Cuctema orcyera. OTHOCHUTENLHOCTE MEXAHUYECKOTO JBMKEHHUS 1
3 PaBHOMEpPHOE IPAMOJIMHENHOE BHKEHNE 1
4 HepaBHoMmepHOe npsimonuHeitHoe ABrkeHne. CpeHsis 1 MTHOBEHHAs! CKOPOCTh 1
5 [IpsimonuHENHOE PaBHOYCKOPEHHOE JIBMKEHHE. Y CKOPEHHUE 1
6 CkopocThb MPSAMOJIMHENHOTO paBHOYCKOpEeHHOTO ABMXkeHus. [ paduk ckopoctu 1
7 JlabopaTtopHnast pabota "OnpeaeneHne YCKOPEHHS Tejla Py PaBHOYCKOPEHHOM JIBUKEHUH T10 1
HAKJIOHHOH IUIOCKOCTH"
8 CBoOoauoe mangenune teir. OneiTe! [ anunes 1
9 PaBHOMEpHOE nBMXKEHUE TI0 OKpYXHOCTH. [leproa u yactora oOpamienus. JIlnneliHas u yrioBas 1
CKOPOCTH
10 LlenTpocTpeMUTENBLHOE YCKOPEHHUE 1
11 [TepBriit 3akoH HetoToHAa. BekTop cuiibl 1
12 Bropoii 3akon HetoToHa. PaBHOIEHICTBYIO1IIAs CHia 1
13 Tperunii 3akon HetoTona. Cynepno3unus cui 1
14 Pemenue 3ana4 Ha npuMeHeHue 3akoHOB HbroToHa 1
15 Cuna ynpyrocru. 3akoH I'yka 1
16 Pemenue 3anau no teme «Cuma ynpyroctu» 1
17 JIaGopatopHas pabota «OmnpeneneHue KeCTKOCTH MPYKUHbBI 1
18 Cuna tpenus 1
19 Pemenue 3anau no teme «Cuma TpeHUs» 1
20 JlabopatopHas pabota "Onpeznenenue ko3pduiuenTa TpeHus: CKoIbKeHHs " 1




21 Pemenue 3anau no teme "3axonsl HetoToHna. Cuna ynpyroctu. Cuna tpeHus" 1
22 Cuna TsKeCTH M 3aKOH BCEMUPHOTO TATOTEHUS. Y CKOpeHHe CBOOOIHOTO MaieHus 1
3 VYpoxk-koHpepenuus "JIBukeHne T BOKPYT rpaBUTalMOHHOTO 1eHTpa (CoHeYHas cucTeMa). |
lanaktukn"
24 Pemenne 3agau o teme "Cuita TSDKECTU M 3aKOH BCEMUPHOTO TSATOTEHUSA" 1
25 [lepBas kocmuueckas ckopocTb. HeBeCOMOCTh U Neperpy3ku 1
26 PaBHOBecue maTepuanbHO TOUKU. AOCOTIOTHO TBEPAOE Teno. PaBHOBecue TBEPOTO Tema ¢ |
3aKpEIUIEHHON OChIO BPAILICHUS
27 MowmeHT cunsl. LleHTp TsKecTH 1
28 Pemrenne 3agau mo reme "MomeHT cuibl. LleHTp TskecTn" 1
29 [ToaroroBka Kk KOHTPOJIBHOM padoTe Mo TeMe "Mexanndyeckoe aBwkeHne. Bzanmoeiicteue I
Ten”
30 KonTtponbHas padoTa o Teme "Mexannueckoe aBrkenue. Bzanmoeiicteue ten" 1
31 Nmnynec Tena. UMmynbe cuitbl. 3aKOH COXpaHEHUs UMITyJIbca. YTIPYroe U HEYIPyroe 1
B3aMMOJEICTBUE
32 Pemenue 3ana4 no teme "3aK0H COXpaHEHUSI UMITYJIbCA" 1
33 VYpoxk-koHpepennus "PeakTuBHOE ABUKEHUE B IPUPOJIE U TEXHUKE" 1
34 Mexanuveckasi paboTa U MOIITHOCTh 1
35 PaboTa cuibl TSDKECTH, CUIIbl YIPYTOCTH U CUIIbI TPEHUS 1
36 JlaGopatopHas pabota «Onpenenenue paboThl CHIIbI TPEHUS IIPU PABHOMEPHOM JIBH)KEHUH Tela 1
10 TOPU30HTAILHON TIOBEPXHOCTH
37 CBs3b sHepruu u paboThl. [loTeHInanbHas SHeprus 1
38 Kunernueckas sHeprus. Teopema 0 KHHETUYECKOU SHEPTUU 1
39 3aKOH COXpPaHEHUs DHEPTUU B MEXAHUKE 1
40 JIaGopatopHas paboTa «/3yueHne 3akoHa COXpaHEHHs SHEPTHUID) 1
41 KonebarenbHoe IBUKEHUE U €70 XapaKTEPUCTHUKU 1




42 3aryxaromue kojaebanus. BeiHyXIeHHbIe Konebanus. Pezonanc 1
43 MareMaTnueckuii 1 IpyKMHHBIM MAsITHUKH 1
44 VYpok-uccienoBanue «3aBUCUMOCTb IIEPHO1a KOJIeOaHUH OT )KECTKOCTHU IPYKUHBI U MaCChI !
rpy3a»
45 [IpeBpaieHue SHEPrUX MPU MEXAaHUYECKHX KOJICOAHUSX 1
46 JlabopaTtopHnast pabota «OrnpeaeneHre 4acTOThl U IEPHO/1a KOJIeOaHU I MPY>KMHHOTO MasiTHUKA 1
47 JlabopaTtopHnast pabota «IIpoBepka HE3aBUCUMOCTH Mepuoa KojiebaHuii rpy3a, moABEIIEHHOTO |
K HUTH, OT Macchl Ipy3a»
48 Mexannyeckue BoJiHbl. CBOMCTBa MEXaHUYECKUX BOJH. [Ipo10/ibHbIE U TOTIEpEYHbIE BOJIHBI 1
49 VYpoxk-koupepeniusa "Mexannueckre BOJHBI B TBEPAOM Tene. CelicMudeckre BOJTHBI" 1
50 3ByK. PacnipocTpaHeHune u oTpakeHue 3ByKa 1
51 Ypoxk-uccnenoBanue "HabmroneHne 3aBUCIMOCTH BBICOTHI 3BYKa OT 4aCTOTHI" 1
52 I'poMKOCTB 3ByKa M BbICOTA TOHA. AKYCTHYECKUM PE30HAHC 1
53 VYpoxk-koHpepenius "YnpTpa3Byk U HH(PaA3BYK B IPUPOJE U TEXHUKE" 1
54 [ToaroroBka K KOHTPOJIBHOM padoTe Mo TeMe "3aKOHBI cOXpaHEHHUs. MexaHndecKkre KojieOaHus 1
Y BOJIHBI"
55 KonTtponbHas padoTa o Teme "3akoHbI cOXpaHeHUs. MexaHndeckre KojieOaHusl U BOJTHBI" 1
56 DIJIEKTPOMArHuTHOE MoJie. DJIEKTPOMArHuTHHIC BOJTHBI 1
57 CBoiiCTBA 3JIEKTPOMAarHUTHBIX BOJIH 1
53 Ypok-koHnpepennus "Llkana 3neKTpOMarHUTHBIX BOJH. Vcroib30BaHue 3IEKTPOMAarHUTHBIX |
BOJIH JJI1 COTOBOM CBSI3H"
59 VYpoxk-uccnenoBanue "M3yueHne cBONCTB IEKTPOMArHUTHBIX BOJIH C MOMOIIBbIO MOOMIJIBHOTO |
tenepona"
60 Pemenue 3anau Ha onpenesieHne 4YacTOThI M ITIMHBI DJIEKTPOMATHUTHON BOJIHBI 1
61 OnexTpoMarHuTHas npupoaa ceera. CkopocTsh cBeTa. BoaHOBBIE CBONCTBA CBETa 1
62 Hcrounuku ceera. [Ipsmonunelinoe pacnpocTpaneHue ceera. 3atMeHust ConHua u JIlyHsl 1




63 3aKkoH OTpaXKE€HHUS CBeTa. 3epKajia. Pemenue 3aa4 Ha MPUMEHEHHUE 3aKOHA OTPAXKEHUS CBETA 1

64 [Ipenomiienne cBeTa. 3aKOH MPEIOMIICHUS CBETA 1

65 [TonHoe BHyTpeHHEE OTpaXkeHUe cBeTa. cnonab30BaHNE MOIHOTO BHYTPEHHETO OTPAKEHUS B !
ONTHYECKUX CBETOBOIAX

66 JlaboparopHas padota "MccrienoBanue 3aBUCHIMOCTH YTJIa TIPEJIOMIICHUS] CBETOBOTO JIyda OT |
yrjia najieHus: Ha rpaHuiie "Bo3ayXx-cTekiao™"

67 VYpok-koHpepenuus "Vcnoib30BaHne NOJHOTO BHYTPEHHETO OTPaKEHUsI: CBETOBOIbI, |
ONITUKOBOJIOKOHHAS CBSI3B"

68 Jluu3el. OnTHYecKast Cuja JIMH3BI 1

69 [TocTpoenne n3o0pakeHU# B THH3AX 1

70 JlabopaTtopHnast pabdota "Onpexaenenne POKYCHOTO PaCCTOSTHUS U ONITHYECKON CHITBI 1
coOuparore JUH3bI"

71 VYpok-koHpepenmus "Ontuyeckue TMH30BbIe MPHUOOPHI" 1

72 I'ma3 kak ontuyeckasi cuctema. 3peHue 1

73 VYpoxk-koudepennus "Jledexto 3penus. Kak coxpanuts 3penue" 1

74 Paznoxxenue 6enoro cseta B criekTp. OnbiTel HploToHa. CliojkeHHE CIIEKTPaIbHBIX [IBETOB. |
Jucnepcus cBera

75 JlaboparopHas padoTa "ONBITHI 1O Pa3I0KEHUIO OEIOT0 CBETa B CIIEKTP M BOCIPHUATHIO LIBETA |
MpeIMETOB MPU UX HAOIIOCHUH Yepe3 IIBETOBbIE PUIbTPHI"

76 Ypok-npaktukym "BoHOBBIE CBOMCTBa cBeTa: Aucnepcus, nuTepdeperus u qudpaxius" 1

77 OmnsiTel Pezepdopaa u rmanerapHas MoJeNlb aToMa 1

78 [Tocrynatel bopa. Moaens aroma bopa 1

79 Hcnyckanue u nornomieHue ceera atoMoM. KBaHTel. JInHeuaThie CIEKTPhI 1

80 VYpoxk-npaktuky™m "HabmroeHne cieKTpoB UCIycKaHus " 1

81 PagnoakTuBHOCTE U €€ BUIIBI 1

82 Crpoenue aToMHOTO siipa. HykinoHHas Moensb 1

83 PannoaktuBHbIe npeBpamienus. M30Tomnsl 1




84 Pemenue 3anau no teme: "PagnoakruBHble peBpalieHus” 1

85 [Tepuon monmypacnazna 1

86 VYpoxk-koudepenuus "PagroakTHBHBIE H3ITy4SHHS B IPUPOJIE, MEAULIMHE, TEXHUKE" 1

87 SnepHble peaky. 3aKOHbI COXPAHEHUS 3apsAJ0BOI0 U MAaCCOBOTO YHMCET 1

88 DHeprus cBA3U aTOMHBIX siziep. CBs3b MAacChl U SHEPTUU 1

89 Pemenue 3amau o reme "Anepueie peakiun' 1

90 Peakmnuu cuntesa u nenenus siaep. Mcrounmku sneprun CoJiHIa U 3BE3NT 1
VYpok-koHpepenuus "Anepuas sHepretuka. JlelicTBUs painoaKTUBHBIX U3Iy4€HUN Ha )KUBbIE

7l OpraHu3msl" :

9 [ToaroToBka K KOHTPOJIBHOW paboTe 1Mo Teme "IIEKTPOMArHUTHOE 1oJIe. DIEKTPOMArHUTHBIE I
BoJIHBL. KBaHTOBBIC sIBNIEHUS"

93 KonTtponbHas padoTa o Teme "DIEeKTpOMarHuTHOE T0JIe. DIEKTPOMArHUTHBIE BOJIHEI. 1
KBanToBbIE siBEHUA"

94 [ToBTOpenue, 06061menue. JlaboparopHsie paboTel o Kypcy "B3zanmoneiictsue ten" 1
[ToBTOpeHme, 0600mIEeHne. Permenne pacueTHbIX U KaYeCTBEHHBIX 3a71a4 1o Teme "TerioBbie

95 nporuecch” !

96 [ToBTOpeHue, 0600mEeHne. Pemenne pacueTHBIX B KaueCTBEHHBIX 3a11a4 1o Teme "KI1J] 1
TEIJIOBBIX JBUTATENEH"

97 [ToBTOpenue, 06061menHue. Pemenne pacyeTHbIX U Ka4eCTBEHHbIX 3a1a4 1o Teme "KI1/] |
3EKTPOYCTaHOBOK"

98 [ToBTOpenue, 0606menue. Jlaboparopusie paboTsl 1Mo Kypcy "CBeToBbie sBiIeHUS" 1

99 [ToBTOpenue, 0606menue. Pabota ¢ Tekctamu no Teme "3aKOHBI COXpaHEHUS B MeXaHUKe" 1

100 [ToBTOpenue, 0606menue. Pabota ¢ Tekcramu no teme "Konebanust u BOJHBI" 1

101 IToBTOpenue, o6obmenue. Pabora ¢ Tekctamu 1o Teme "CBeToBbI€ sBICHUA" 1

102 IToBTOpenue, o6odmenue. Pabora ¢ rekctamu no Teme "KBanroBas u saepHast pusnxa" 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 0
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