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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢u3MKe Ha YpPOBHE OCHOBHOIO o0OIIero o0pa3oBaHus
COCTaBJICHa Ha OCHOBE IOJOKEHUM M TpeOOBaHMW K pe3ysibTaTaM OCBOCHHUS Ha
06a30BOM ypOBHE OCHOBHOI 00pa30BaTEeIbHOW MPOTrpaMMbl, MPEACTABICHHBIX B
dI'OC 00O, a Takxke ¢ yuétom denepanbHON paboueii TporpaMMbl BOCIIUTAHUS
Konuenuuu npenoaaBanust yuedHoro npeamera «Dusukay.

ConepxxaHue mnporpamMmbl MO (U3MKE HANpPaBlIeHO Ha (OPMUPOBAHUE
€CTECTBEHHOHAYYHOW TPAaMOTHOCTH OOYYaIOIIMXCS W OpPraHU3alUI0 H3YyYeHUs
Gu3MKN Ha NEATENIbHOCTHOW OCHOBE. B mporpamme mo (u3HKe yUUTHIBAIOTCS
BO3MOXKHOCTU Y4yeOHOro mpeamera B peanmmzanuu tpedoBanniit ®I'OC OO0 k
TUTAHUPYEMBIM JIMYHOCTHBIM U METANpPEIMETHBIM Pe3yJbTaTaM O0y4YeHHs, a TAKKe
MEKIIPEIMETHBIE CBSI3M €CTECTBEHHOHAYYHBIX YYEOHBIX IMPEAMETOB Ha YPOBHE
OCHOBHOT0 00111eT0 00pa30oBaHuUsl.

[Iporpamma o pusuke ycraHaBIMBAET pacipeielieHre yueOHOro MaTepuaa
1o rojam o0y4eHus (Mo Kjaccam), MpearacT MPUMEPHYIO OCIeI0BATENLHOCTD
M3Y4YCHHUS] TeM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHSI MPEIMETHOTO COJACPKaHUS H
y4€Te BO3PACTHBIX OCOOEHHOCTEH 00yUYarouXCsl.

[Iporpamma mo ¢usuke pazpaboTaHa C LEIbI0 OKa3aHUS METOAMYECKON
MOMOILIY YYUTENIO B CO3JJaHUU padouei MporpaMMsl 0 y4eOHOMY MPEIMETY.

du3sKKa SBISAETCS CUCTEMOOOPA3YIOLIUM /JIsi €CTECTBEHHOHAYYHBIX YUYEOHBIX
IPEIMETOB, TOCKOJbKY (PU3UUecKue 3aKOHBI JIEKAaT B OCHOBE MPOIECCOB U
SBJICHUM, W3y4aeMbIX XUMHEWU, Ouoyorued, acTtpoHoMuend u (puznueckoin
reorpaduei, BHOCHT BKJIaJ B ©CTCCTBEHHOHAYYHYIO KAapTUHY  MHpA,
IpEeNoCTaBIsieT Haubojee sCHble O00pa3lbl MPUMEHEHUS HaydyHOro METOo/a
NO3HaHUs, TO €CTh CI0c00a MOy4yeHUs JOCTOBEPHBIX 3HAHUN O MUPE.

Onna U3 TNIaBHBIX 3aj1ad (PU3MUECKOrO OO0pa3oBaHUs B CTPYKType OONIEro
o0pa3oBaHUsl COCTOMT B (POPMHPOBAHUU ECTECTBEHHOHAYYHOU TPaMOTHOCTH H
UHTEpeca K HayKe Yy 00ydaroniuxcs.

N3yyenne ¢usnkn Ha 0a30BOM ypOBHE MPEANONaraeT OBJIAJICHUE
CIIEYIOIUMU KOMIIETEHTHOCTSIMHU, XapaKTEPU3YIOUIUMH E€CTECTBEHHOHAYUYHYIO
IPaMOTHOCTb:

e HAYYHO OOBSICHSTDH SIBJICHUS;

e OILICHUBATh U MOHUMATh OCOOCHHOCTH HayYHOI'O HCCIICIOBAHMS;

e UHTEPNPETHPOBATH  JaHHbIE M  HCIOJNb30BaTh  HAayYHbBIE
J0Ka3aTeNbCTBA JJISl IOTYYEHUS BHIBOJIOB.

lemn wusyuenus QuU3MKM HA YPOBHE OCHOBHOrO 00ImIero oOpa3oBaHUs
ompenenensl B Kounenmuu mnpenogaBanus ydeOHoro mpenmera «®Dusmka» B
oOpa3oBaTenbHbIX opraHu3zanusax Poccuiickoit ®enepauuu, peamu3yrolUx
OCHOBHBIE  00111€00pa3oBaTelbHbIE MPOrpPaMMbl, YTBEPKAEHHOW pelIeHUEM



Komnernn MunucrepctBa npocsemienus Poccuiickoit @eneparuu (mpoTokoa ot 3
nexadbpst 2019 r. Ne I[1K4BH).
Heau usyyenust GU3MKMU:

npuoOpeTeHne WHTEepeca W CTPEeMJICHHS OOydJaromuxcs K HaydHOMY
U3YYCHUIO TIPUPOJBI, Pa3BUTHE HMX HHTCIUICKTYaJIbHBIX W TBOPYECKUX
CIIOCOOHOCTEH

pa3BUTHE MPEACTABICHUI O HAYYHOM METOJI€ TIO3HAHUS U (POPMUPOBAHHE
HCCIIETIOBATEIHCKOTO OTHOIICHUS K OKPYKAIOITUM SIBIICHUSIM;
bopMHpOBaHHE HAYYHOTO MHPOBO33PEHUS KaK pe3yjabTaTa HW3ydCHUs
OCHOB CTPOCHHUS MaTepuu U (PyHIaMEHTATbHBIX 3aKOHOB (DU3UKH;
dbopMHpOBaHKE TPEACTABICHUN O PO (PU3WUKH IJIT Pa3BUTUS JPYTHX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTHH;

pa3BUTHE  TPEJACTABICHUH O  BO3MOXHBIX  cdepax  Oymymien
podheCCHOHATBLHON JIeATEIbHOCTH, CBSI3aHHOW C (DM3UKOMH, MOJTOTOBKA K
JTajabHEHIeMy 0Oy4eHHUIO B 3TOM HaPaBJICHUH.

JIoCTYOKeHHE 3TUX IIeNiel MmporpaMMbl M0 (M3MKE HAa YPOBHE OCHOBHOIO
o01ero o0pa3oBaHusi 00ECIIEUNBACTCS PEIICHUEM CIEAYIOMNX 32124’

npuoOpeTeHne 3HaHWUKW O JUCKPETHOM CTPOSHWUU  BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, JJICKTPUUECKHX, MArHUTHBIX W KBAaHTOBBIX
SIBIICHUSX;

npuoOpeTeHNne YMEHUN OIMUCHIBATh U OOBSICHATH (HDU3UUYECKUE SIBJICHHS C
WCIIOJIb30BaHUEM TIOJTyYCHHBIX 3HAHUM;

OCBOCHHE METOJIOB PCIICHUS TMPOCTEHIMX pPAcUYETHBIX 3adad ¢
UCIIOJIb30BaHUEM buznuecKux MoOJIeNeH, TBOPUYECKUX U
MPaKTUKOOPUEHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUN HAOIIOAATh MPUPOJIHBIC SIBJICHUS W BBITIOTHSTE OIBITHI,
nabopatopHble pabOThl M OKCIEPUMEHTAJbHBIC HCCICIOBAHUS C
MCIOJIb30BAaHUEM U3MEPUTEIHHBIX TPUOOPOB;

OCBOCHHE TPUEMOB PabOTHI ¢ MH(pOpMaIuel (GU3UIECKOT0 COACpIKaAHMUS,
BKJTFOYAst MHPOPMAIIMIO O COBPEMEHHBIX JOCTHKCHUSIX (DU3UKHU, aHAIHA3 U
KPUTHUYECKOE OIlCHUBaHNE WH(OPMAIINH;

3HAKOMCTBO €O cpepamMu podecCHOHATBLHON JESITEIbHOCTH, CBI3aHHBIMU
C (U3NKOH, W COBPEMCHHBIMH TEXHOJOTHUSIMH, OCHOBAaHHBIMH Ha
JTOCTHKEHUSIX (PU3UISCKON HAYKH.

Ha usyuenune ¢usuku (0a30BbIi ypOBEHb) HA YPOBHE OCHOBHOI'O OOIIETO

oOpa3zoBanusi oTBoAUTCS 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B Hezielo0), B 8
Kimacce — 68 gacoB (2 gaca B Heiemo), B 9 kimacce — 102 gaca (3 gaca B HEIEIO).

[Ipennaraemslii B mporpamMme 1o (U3MKE MepedyeHb JadopaTOPHBIX padoT U
OINBITOB HOCUT PEKOMEHIATENIbHBIN XapaKTep, yUUTENb JeIaeT BbIOOp NpOBENECHUS



7a00paTOpHBIX pabOT MU OMBITOB C Y4YE€TOM HWHIWBUIYAIbHBIX OCOOEHHOCTEH
o0y4Jaronuxcs, Crucka HKCIEPUMEHTATIbHBIX 3aJaHui, MpeiaraéMbIX B pamMKax
OCHOBHOT'O TOCYZIJaPCTBEHHOTO 3K3aMeHa 1o (DHU3HUKe.



COILEPKAHUE OBYUYEHUA
7 KIIACC

Pa3nen 1. ®u3uka u €€ poJib B IO3HAHUU OKPYKA0ILEr0 MUPA.

®u3uka — Hayka o npupope. SABneHus npuponabl. dusnyeckue SBICHUSA:
MEXaHUYECKHE, TEMJIOBBIE, JIEKTPUUYECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®usnueckue BeIMYMHBL. V3MepeHne (Qu3nueckux BeIuduH. Dusnueckue
npuOopsl. [lorpentHocTs u3mMepeHuit. MexxayHapoiHasi CucTeMa €IUHHUIIL.

Kak ¢wu3uka wu JApyrue eCTeCTBEHHbIE HAYKH HM3y4aloT TPHUPOIY.
EcrecTBeHHOHAyYHBI METOJ] TO3HAHHS: HAOIIO/IEHHWE, TOCTAHOBKA HAYYHOTO
BOIIPOCA, BBIIBMYKEHUE THUIIOTE3, SKCIIEPUMEHT I10 MPOBEPKE TUMOTE3, OOBICHECHUE
HaOmoaaemoro siByieHus. Onucanue Gu3n4ecKux SBICHUHN C MOMOIIBIO MOJIEIEH.

Jemoncmpayuu.

1. MexaHW4YecKHe, TEIUIOBBIE, JJIEKTPUYECKUE, MArHUTHBIE, CBETOBBIC

SBJICHUS.
2. Dusuyeckue MpuOOPHI U MPOLEaypa MPSIMBIX U3MEPEHUN aHAJIOTOBBIM U
UG poBbIM IPUOOPOM.
Jlabopamopmusie pabomel u onvimul.
1. OmpeneneHue 1EHBI I€JIEHUS Kbl U3MEPUTEILHOTO TpUdOpa.
2. H3mepeHune pacCTOSHUM.
3. Usmepenne 00bEMa )XUAKOCTH U TBEPJOTO TETA.
4. OrnpeneneHue pa3MepoB MabIX TEIL
5. M3MmepeHne Temmeparypbl NpH THOMOIIHM >KUAKOCTHOTO TEPMOMETpa H
JaTYMKa TEMIEPaTYypPBhl.

6. IIpoBenenue mccienoBaHus MO NPOBEPKE T'MIOTE3BI: NAIBHOCTH NOJIETA
HIapuka, MyImeHHOro0 TOPU30HTAIBHO, TEM OOJiblIe, YeM OOoJiblle BhICOTA
IycKa.

Pa3nen 2. IlepBoHavajibHble CBeIeHUSI 0 CTPOEHUH BelleCTBA.

CrpoeHue BemecTBa: aToOMbl M MOJIEKYJIbI, HMX pa3mepbl. OIbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEIIECTBA.

JIBm>kenue yacTtul BemiectBa. CBSi3b CKOPOCTH JIBUKEHUS YaCTUI] C
temnepatypoir. bpoyHoBckoe nBmxenue, nuddysus. BzaumopeiicTBue uacTuil
BEILIECTBA: MPUTXKEHUE U OTTAJIKUBAHUE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOCHUE Ta30B, JKUAKOCTEH M TBEPABIX
(KpuCTaJUIMYECKUX) Tel. B3auMOCBsI3b MEXIYy CBONCTBAMHU BEIIECTB B Pa3HbBIX
arperaTHhIX COCTOSHUSIX M MX aTOMHOMOJIEKYJISIPHBIM cTpoeHreM. OcOOEHHOCTH
arperaTHbIX COCTOSSHUIM BOJBI.

Jlemoncmpayuu.

1. HaGnrogenune OpOyHOBCKOTO JIBHKCHHSI.



2. Hab6moaenue nuddyzum.
3. HaOmonenue — siBneHui,  OOBACHAIOMIMXCA  MPUTSHKEHUEM — WIH
OTTAJIKUBAHUEM YaCTHUI] BEIIECTBA.

Jlabopamopmusie pabomul u onvimol.

1. OneHka JgMaMeTpa aToMa METOJAOM psoB  (C  HCIOJIb30BAHUEM

dbotorpaduii).

2. OmpITH O HAOTIOICHUIO TETUIOBOTO PACIIUPEHHUSI TA30B.

3. OnbIThl MO OOHAPYKEHUIO JEHCTBUS CUJI MOJIEKYJIIPHOTO IPUTSIKEHUS.

Pasnen 3. /IBU:KeHHe U B3aUMO/IeliCTBHE TeJl.

MexaHnuueckoe JIBH>KEHUE. PaBHOMEpHOE M HEPAaBHOMEPHOE JBH)KECHHE.
Cxopoctb. CpenHsisi CKOPOCTh IIPU HEPABHOMEPHOM JIBMKEHUU. Pacuér myTtu u
BPEMEHHU JIBUXKEHUSL.

SBneHre WHepUMU. 3aKOH HMHEPLUU. B3auMoaeicTBHE Tel Kak NpPUYMHA
W3MEHEHHSI CKOPOCTH JIBUKEHUsS Tel. Macca Kak Mepa HHEPTHOCTU Tea.
[InotHOCTH BemiecTBa. CBSi3b IMJIOTHOCTU C KOJUYECTBOM MOJIEKYJ B €IUHUIIC
00BbEMa BelIecTBa.

Cuiia kak xapakTepucThKa B3auMozencTBus Ten. Cuila ynpyrocTd U 3aKOH
I'yka. M3mepenne cuiibl ¢ MOMOUIBIO TUHAMOMETpA. SIBJIEHHE TATOTEHUS U CUJia
Tsokectr. Crita TSDKECTH Ha Ipyrux mranerax. Bec tena. Hesecomocts. Cnoxkenue
CWJI, HaPaBJIEHHBIX MO OAHON mpsMoil. PaBHoxelicTByromas cuil. Cuia TpeHus.
TpeHue CKOJIBKEHUS U TPEHUE MOKOsI. TpeHne B IPUPOAE U TEXHUKE.

Jemoncmpayuu.

HaOmtoieHre MexaHn4ecKoro JIBUXKEHUS Tea.
N3Mepenne ckopocTu MPSMOJIMHENHOTO IBUKEHUS.
Habnronenue siBjeHUs: MHEPIUU.

CpaBHeHHE MaccC MO B3aUMOJICUCTBUIO TEJl.
CrnoxxeHue cuJl, HallpaBJICHHBIX 10 OJTHOW MPSMOM.

Jlabopamopuwie pabomul u onvimol.

1. OmnpeneneHue CKOPOCTU PABHOMEPHOTO JBUXKEHUS (IIapuKa B KHUIKOCTH,
MOJIEJIH JIEKTPUUYECKOT0 aBTOMOOWIISA U TaK J1aJiee).

2. Ompenenenve CpelHEW CKOPOCTH CKOJBKEHHS OpycKa WM IIapuka o
HAaKJIOHHOU ITIOCKOCTH.

1

2

3

4. HaOmoneHrne n3MeHEeHHUs! CKOPOCTU ITPU B3aUMO/ICHCTBUM Tell.
5

6

3. OmnpeneneHue MIOTHOCTH TBEPIOTO Tea.

4. OmbITHI, JEMOHCTPHUPYIOIIUE 3aBUCUMOCTh pacTsbkeHus (nedopmariun)
NPY>KUHBI OT MPUIIOKEHHON CUJIBI.

5. ONbITHI, AEMOHCTPUPYIOIIUE 3aBUCUMOCTh CUJIBI TPEHUS CKOJIbKEHUS OT
BEca TeJla U XapakTepa COMPUKACAIOIINXCS TOBEPXHOCTEH.

Pa3nen 4. /laBjieHne TBEPABIX TeJ, JKMAKOCTEN M ra3oB.



Jasnenue. CriocoObl YMEHBILIEHUS U YBETUUYEHUS aBieHus. JlaBneHue rasa.
3aBUCMMOCTD JaBJEHUS raza oT o00bEMma, TemmnepaTyphl. llepemaua naBieHus
TBEPJIBIMU TEJIaMH, XKUJIKOCTAMH W razamu. 3akoH [lackans. [lneBMatnueckue
MaIIUHbBL. 3aBUCUMOCTb JAaBICHUS >KUJKOCTH OT TiIyOuHBI. [mapocraTudeckuit
napajaokc. CooOmaromuecs cocyibl. ['mapaBiandeckiue MEXaHU3MBl.

Atmocdepa 3emun u atmochepHoe mamienue. [IpuunHbBl CylecTBOBaHUS
BO3MymHON 000m0uku 3emiu. OmbiT Toppuuermmu. M3mepenue atMochepHOTO
JaBJieHUs1. 3aBUCUMOCTh aTMOC()EPHOI0 JIaBJICHUS OT BBICOTHI HaJ YPOBHEM MODSI.
[Tpubops! 17151 n3MepeHus aTMOCHEpPHOro JaBIICHUS.

JlelicTBrE )XMAKOCTH M Tra3a Ha MNOTPYKEHHOE B HUX TeNO0. BeITankuBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. BoznyxormiaBanue.

Jemoncmpauuu.
3aBUCHUMOCTb JIaBJIEHUS ra3a OT TEMIIEPATYPHI.

[lepenaya naBieHUs KUIKOCTHIO U Ta30M.

CooOmaromuecst CoCyabl.

I'mapasiueckuil mpecc.

[IposiBnenue nericTBus aTMOC(HEPHOTO TaBICHHUS.

3aBUCHMOCTh BBITAJIKHBAIOLICH CHIIBI OT 00bEMa MOTPYKEHHOM YacTH

IS o

TeNa U TJIOTHOCTHU YKUJIKOCTH.

PaBeHCTBO BBITAIKMBAIOIIEH CUJIbI BECY BHITECHEHHOM KUIAKOCTH.

VYcnoBue miaBaHus TEN: MJAaBaHWE WA MOTPYKEHHUE TEJl B 3aBUCUMOCTH

OT COOTHOIIICHUS TJIOTHOCTEH Tea U )KUIKOCTH.

Jlabopamopuwvie pabomul u onvimol.

1. HccnenoBanue 3aBUCMMOCTH Beca Tella B BOZE OT 00bEMa MOTPYKEHHOM B
YKHUJIKOCTh YaCTH TeJa.

N

2. OmnpeneneHue  BBITAJIKUBAIONICH  CUJbL, JEHUCTBYIOIIEWM Ha  TeJoO,
IIOIPYKEHHOE B JKUIKOCTb.

3. IIpoBepka HE3aBMCHUMOCTH BBITAJIKUBAOLIEN CHJIBI, JEUCTBYIOLIEN HA TEJIO
B JKUJIKOCTH, OT MaccChl Teja.

4. OnbIThl, JEMOHCTPUPYIOUIME 3aBUCHUMOCTh BBITAJKUBAIONICH CHIIBI,
NEHCTBYIOIEH Ha TENO B JKUIKOCTH, OT OOBEMA MOTPYKEHHOH B
KHUJIKOCTh YaCTU TeJIa U OT MJIOTHOCTHU KUJIKOCTH.

5. KoHnctpyupoBanue apeomerpa WM KOHCTPYUPOBAHUE JIOAKU W
OmpelielIeHUE €€ rPy30MoabEMHOCTH.

Pa3nen 5. Pa6oTa u MOIIHOCTH. JHEPIHsl.

Mexanuueckasi padbota. MOIIIHOCTb.

[IpocTbie MeXaHU3MBI: pblYar, OJIOK, HaKJIOHHAas IIOCKOCTh. [IpaBumio

paBHOBecus pbiyara. [IpuMeHeHue mpaBuiia paBHOBECHS phluara K OJIOKY.



«3omoroe mpaBuino» MexaHukd. KIIJ[ mnpocteix MexannsmoB. IIpocteie
MEXaHHU3MBbI B OBITY U TEXHUKE.

Mexannueckass oHeprusa. KuHernueckas W IOTEHUHMAIbHAS DHEPTHS.
[IpeBparnienue oAHOTO BUIa MEXaHUUECKOW IHEPTUM B APYroi. 3aKOH COXPaHEHHUs
SHEPIUU B MEXAHUKE.

Jemoncmpayuu.

1. IIpumepsl MPOCTBIX MEXaHU3MOB.

Jlabopamopnuwie pabomul u onvimol.

1. Omnpenenenue pabOThl CUJIBI TPEHUS IPU PABHOMEPHOM JBMXKEHUU Tela

110 TOPU30HTAILHON ITOBEPXHOCTH.
2. HccnenoBaHue yCloBHM paBHOBECHS pbluara.
3. M3amepenne KII/[ HakIOHHON INIOCKOCTH.

4. M3yuyeHue 3aKOHA COXpPaHEHUsI MEXaHUYECKOU DHEPIUMU.
8 KUIIACC

Pa3zaea 6. TenioBble ABJICHUA.

OCHOBHBIE TIOJIOXKEHHSI MOJIEKYJISIPHO-KUHETUYECKOM TEOPUU  CTPOCHMS
BelllecTBa. Macca W pa3Mmepbl aTOMOB M MOJIEKYJ. ONBITHI, MNOATBEPKIAOIINEC
OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHOKMHETUYECKOU TEOPUU.

Mopnenu TBEPIOTO, JKUAKOTO W Ta3000pa3HOTO COCTOSHUN BEIIECTBA.
Kpucrammueckue u amopubie Tena. OObsICHEHUE CBOWMCTB ra3oB, KMIAKOCTEU U
TBEPIIBIX TEJI HAa OCHOBE IIOJOKEHHI MOJEKYISIPHO-KMHETUYECKON TEOpHH.
CMaunBaHuE U KallWJUIAPHBIE SIBJICHUS. TerIoBoe pacluupeHue U CKaTue.

Temneparypa. CBsI3p TeMmepaTypbl €O CKOPOCTBIO TEMJIOBOTO JBHIKEHUS
yacTull. BuyTtpenusass sHeprus. CnocoObl HM3MEHEHUsS BHYTPEHHEH OHHEprumu:
Ternjonepenada U COBEPILICHUE paboTHL. Bunpl TEIJIONEepenadu:
TENJIONPOBOIHOCTh, KOHBEKIIUS, U3ITyYEHHUE.

KonnuectBo TemoTsl. YenbHas TEMIOEMKOCTh BelIecTBA. TemaooOMeH u
TEIUIOBOE paBHOBecHE. YpaBHEHHE TemioBoro Oamanca. IlnaBrnenue wu
OTBEPACBAHUE KPUCTAJUIMYECKUX BEIIECTB. YJenbHasg TEIIOTA IUIABJIICHUS.
[TapooOpazoBanue u koHaeHcarus. Mcmapenwe. Kunenuwe. YnenpHas TtemioTta
napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPATYPbl KHUIEHUS OT aTMoc(epHOro
JABJICHHUS.

BnaxxnocTts Bo3yxa.

DHeprus TOIIMBA. Y IeNbHAs TEMIOTa CTOPAHHUSL.

[Ipunuuner pabotel TemoBsix aABurareneit KIIJ TtemmoBoro nBurarens.
TenoBble IBATATENN U 3aIIUTA OKPYKAOIIEH CPEIIBI.

3aKOH COXpaHEHUS U MPEBPAILECHHS YHEPTUH B TETUIOBBIX MPOLECCAX.

emoncmpayuu.

1. HaGmrogenune OpOyHOBCKOTO JTBHKEHUS.



v N

Habmonenune nudysuu.

HaGnronenue siBneHnii cMauyMBaHUsI U KAWL PHBIX SIBIICHUH.
HaOnronenue TermioBoro paciupeHust Ted.

N3meHenne naBieHUs ra3a NMpu U3MEHEHHHM O0ObEMAa WM HArpeBaHUM WU
OXJIXKJICHUH.

[IpaBuna nu3amMepeHus: TEMIIEPATyPhI.

Bunpl Tenmonepenayu.

OxmaxeHue Npyu COBEPIICHUH paOOTBhI.

HarpeBanue npu coBepiieHUH paOOThl BHEIIHUMHU CUJIAMMU.

. CpaBHECHHE TEIIOEMKOCTEH Pa3IMUHbBIX BEIIECTB.

. HaOmronenue xkurenus.

. HaGroieHme mocTosHCTBA TeMITepaTyphl TIPH TUIABJICHUH.
13.

Moaenu TenIOBBIX ABUTATEIICH.

Jlabopamopmusie pabomul u onvimol.

1.
2.
3.

10.
11.
12.
13.

OnbIThI 10 OOHAPYKEHUIO TEUCTBUS CHIT MOJIEKYJIIPHOTO NPUTSKEHHUS.
OnbIThI IO BRIPAIIMBAHUIO KPUCTAJUIOB IIOBAPEHHOM COJIM WJIM caxapa.
OnpIThl 10 HAOJIOJEHUIO TEIUIOBOTO PACIIMPEHHs ra3oB, XKUJIKOCTEH U
TBEPABIX TEIL

Omnpenenenue naBiieHus BO3Ayxa B OaJUIOHE IIIIPULIA.

OnbITBl, IEMOHCTPUPYIOIIME 3aBUCUMOCTHh JaBICHUS BO3IyXa OT €ro
00BbEMA U HarpeBaHMsI UM OXJIAXKICHUS.

[TpoBepka runoTe3sl JIMHEWHON 3aBUCUMOCTH JUIMHBI CTOJIOHKA KUJKOCTH
B TEPMOMETPUYECKOI TPyOKE OT TeMIIepaTyphl.

HaGmtonenne wu3MeHeHUsT BHYTPEHHEH OSHEpruu Tela B pe3yJsibTare
TEIUIoNepeaady U paboThl BHEIIHUX CHJL.

HccnenoBanue sBiIEHHUS TEIIOOOMEHA NpPU CMEIIMBAHUU XOJIOAHOM U
ropsiuYen BOJIBI.

OnpeneneHue  KOJAMYECTBA  TEIUIOTHI, IOJYyYEHHOIO  BOJOM  IIpHU
TEMI000MEHE C HArpeThiM METAJUIMYECKUM LIMIIMHAPOM.

Onpenenenue yneapHON TEIUNIOEMKOCTH BEIIECTBA.

HccnenoBanue npouecca ucnapeHusl.

OnpeneneHne OTHOCUTEIBHON BIAKHOCTH BO3yXa.

Onpenenenune yaelIbHON TEIUIOTHI IIJIABJICHUS JIBJA.

Pazgea 7. JiekTpudecKue 1 MAarHUTHbIE SIBJICHUSI.
Onexktpuzauus Ten. J[Ba poaa 3IEKTpUYECKUX 3apsAlloB. B3aumopeiicTBue
3apsikeHHbIX Tell.  3akoH KyioHa (3aBUCUMOCTh  CHJIBI  B3aUMOJICHCTBUS

3apsIKEHHBIX TEJl OT BEJIMYUHBI 3aPSJI0B U PACCTOSIHUS MEXKY TEJIaMu).
Onektpuueckoe none. Hampspk€HHOCTH anekTpuueckoro mois. [lpunnmn
CYNEPIO3ULIUH JIEKTPUUECKUX T0JIeH (HA KAUECTBEHHOM YPOBHE).



Hocurenn snekTtpruueckux 3apsaoB. DIEMEHTAPHBINA SJIEKTPUUYECKUN 3apsil.
Crpoenne aroma. IIpoBOJNHMKM UM AUAPJIEKTPUKU. 3aKOH  COXPAHEHUS
3JIEKTPUYECKOT O 3apsa.

DNEKTPUUECKUN TOK. YCIOBHUS CYLIECTBOBAHUSI DJIEKTPUUECKOTO TOKA.
Ncrounuku mocTtossHHOro TOKa. JIEMCTBUSI AJIEKTPUUYECKOrO0 TOKa (TEIIOBOE,
XUMHUYECKOE, MAarHUTHOE). DJIEKTPUISCKUM TOK B KUJKOCTSIX U ra3ax.

Onektpuueckas 1nenb. Cuma  Toka.  DIEKTPUUECKOE  HaIpshKEHHE.
ComnpoTuBieHE NPOBOJHMKA. Y IEIBHOE CONPOTHBIIEHUE BemlecTBa. 3akoH Oma
I ydactka uenu. IlocnegoBarenibHOE W NApaUIeIbHOE  COCIMHEHHE
IIPOBOJIHUKOB.

PaGora u MOUIHOCTH dJIEKTPUYECKOro ToOKa. 3akoH Jlxoynsa—JIlenna.
DNeKTpUYecKre ey U MOTPEOUTENH NEKTPUUECKOr 3HEprun B ObITy. KopoTkoe
3aMbIKaHHE.

[locTossHHBIE ~ MarHWTHl.  B3auMoOAEHWCTBHE  MOCTOSSHHBIX ~ MarHUTOB.
MaruutHoe nosie. MaruutHoe nosie 3eMJId U €ro 3Ha4YeHUE ISl )KU3HU Ha 3eMJle.
OnbiT  Opcrena. MarHuTtHoe 1ol€  JJIEKTpUYeckoro Toka. [IpumMenenue
AJIEKTPOMArHUTOB B TEXHUKE. JIefiCTBME MArHUTHOIO IOJISl HA MPOBOJHUK C TOKOM.
DIIEKTPOJABUTATENb MOCTOSIHHOIO TOKa. lCHOnb30BaHME BIEKTPOABUTATENEH B
TEXHUYECKHUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onbitel @apanes. SABnaeHue s7eKTpoMarHuTHOW MHAyKIuU. [IpaBuio Jlenua.
DIEKTpOreHepaTop. Crioco0sr MOJTYYEHHUS AIEKTPUUECKOU SHEPTHH.
DJIEKTPOCTAHIIMU Ha BO30OHOBJISIEMBIX UCTOYHUKAX DPHEPTUH.

Jemoncmpayuu.

DJeKTpU3aLus Tel.
JIBa poz1a 3JEKTPUUECKUX 3apsJI0B U B3aUMOJICUCTBUE 3aPSIKEHHBIX TEI.
Y CTpOUCTBO U JEUCTBUE AIIEKTPOCKOIIA.
DJIEKTPOCTATUYECKAS] MHAYKIIUS.
3aKOH COXpaHEHUS IEKTPUUECKUX 3apsiI0B.
[IpoBOAHUKYN U AUIIEKTPUKH.
MoaenupoBaHu€e CUIIOBBIX JIMHUHN AJIEKTPUYECKOTO TOJIS.
HcTouHMKYN MOCTOSSHHOTO TOKA.
JIelCcTBUSI 3NEKTPUUECKOrO TOKA.
. DNEKTPUYECKUM TOK B HKHUJKOCTH.
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. I'a30BbIl paszpsz.
. I3MepeHune cuiibl TOKa aMIIepMETPOM.
. I3MepeHne 2neKTpruIecKOTro HaNpsKEHUST BOJIBTMETPOM.
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. PeocTtaT 1 Mmara3uH CONpOTUBJICHUN.
. B3aumoneiicTBre MOCTOSTHHBIX MarHUTOB.
. MonenupoBaHue HEBO3MOXKHOCTH PA3ICIICHUS TOJIOCOB MATHUTA.
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17.
18.
19.
20.
21.
22.
23.
24,

25.

MoaenupoBaHr€ MarHUTHBIX MOJIEH MOCTOSSHHBIX MarHUTOB.

OnbIT Dpcrena.

MarauTHoe 1oJjie ToKa. DJIeKTPOMarHur.

JlelicTBMEe MarHUTHOIO TIOJISI HA MIPOBOHUK C TOKOM.

DJIEKTPOABUTATENb ITOCTOSHHOTO TOKA.

HccnenoBanue ABICHUS JIEKTPOMArHUTHON MHAYKIIUM.

OnbiTel @apages.

3aBUCUMOCTh HAIPAaBJICHUA HWHAYKIHMOHHOTO TOKa OT YCIOBHH €ro
BO3HUKHOBCHUSI.

DJIEKTPOTeHEepaTop MOCTOSHHOTO TOKA.

Jlabopamopmuwvie padomol u onvimol.

1.

o v MW

10.
11.

12.

13.

14.

15.

16.

OnpITel 1O HAOMIOACHUIO DJJIEKTPU3alUMU Tel MHAYKUMEH U 1pu
COINPUKOCHOBEHUHU.

HccnenoBanue JEHCTBUS DJIEKTPUYECKOrO IOJII HA MPOBOJHHMKUA U
TUDIIEKTPUKH.

COopxka 1 poBepka pabOThI AIEKTPUUECKOM MU MOCTOSHHOTO TOKA.
W3mepeHne u peryJmpoBaHue CUJIbI TOKA.

N3mepenune u peryimpoBaHue HANPSKEHUS.

HccnenoBanue 3aBUCHUMOCTH CHJIBI TOKA, UAYILIErO 4e€pe3 PEe3UcTop, OT
COIPOTHUBJICHUS PE3UCTOPA U HAIPSHKEHHS Ha PE3UCTOPE.

OnbIThI, JEMOHCTPUPYIOIIHE 3aBUCUMOCTD AIEKTPUYECKOTO
COMPOTHUBJICHHUS] MPOBOAHUKA OT €ro JJIMHBI, IUIOMIAJAH TONEPEYHOro
CEUEHHUsI U MaTepuaa.

[IpoBepka mnpaBmiIa CIOXKEHHS HANPSHKEHUW TIPU  TOCIEI0BATEIbHOM
COEJIMHEHHH JIBYX PE3UCTOPOB.

[IpoBepka mnpaBwiia Ui CHJIBI TOKA NPU NApPAUIEIbBHOM COEAMHEHUHU
PE3UCTOPOB.

Onpenenenue padoThl IEKTPUUECKOTO TOKA, UAYLIETO Yepe3 PEe3UCTOP.
OnpeneneHue MOLIHOCTH 3JEKTPUYECKOTO TOKA, BBIACISIEMONM Ha
pe3ucrope.

HccnenoBanue 3aBUCMMOCTH CUJIbI TOKA, WAYIIETO Yepe3 JIAMIIOYKY, OT
HANPSKEHUS HA HEH.

Onpenenenne KIIJI narpeBarens.

HccnenoBanre MarHUTHOTO B3aUMO/IEUCTBUS TOCTOSTHHBIX MarHUTOB.
N3yyenue MarHUTHOro TIOJNSA  TOCTOSHHBIX MAarHUTOB MpPHU  UX
00BEAMHEHUH U PA3ICIICHUN.

HccnenoBanue neicTBUS 3JIEKTPUUECKOTO TOKA HA MArHUTHYIO CTPEJIKY.



17. OOBITBI, JEMOHCTPHUPYIOIIAE 3aBUCHUMOCTh CHJIbl  B3aMMOJICUCTBHS
KATYIIKM C TOKOM M MarHuta OT CHUJbl TOKa W HAalpaBJ€HUs TOKa B
KaTYIIKE.

18. M3yueHue AeicTBUs MAarHUTHOTO TIOJISl HA TPOBOJHUK C TOKOM.

19. KoHcTpyupoBanue u u3yueHue padoThl SJEKTPOABUTATEIIS.

20. U3mepenne KII/I asexkTpoiBUraTenbHOM YCTAHOBKH.

21. OOBITBL IO HCCIAEAOBAHUIO SIBIICHUS AJICKTPOMATHUTHOM WHAYKIUU:
VCCIICIOBAHUE W3MECHEHWM 3HAYEHHS W HANPABICHUS HWHIYKIIMOHHOTO
TOKA.

9 KJIACC

Pazaea 8. Mexanuyeckue siBJ1eHUsI.

Mexanuueckoe JBWKEeHHE. MarepuanbHas Touyka. Cucrema oTcuéra.
OTHOCUTENBHOCTh MEXAaHMYECKOTO JABWKEHHS. PaBHOMEpHOE NPSAMOJIMHENHOE
nBrxkeHne. HepaBHoMepHOe npsiMoiinHeHOe nBukeHue. CpeqHsiss 1 MTHOBEHHAs
CKOPOCTB TeJIa TP HEPABHOMEPHOM JBHUKECHHH.

VYckopenue. PaBHOyckOopeHHOE mpsiMoiiMHENHHOe JBHxkeHHe. (CBOOOJHOE
nageHue. OneITel | anmuiest.

PaBHOMepHOE nBMXXKEHUE MO OKpyXHOCTH. Ilepumon m yactora oOpalieHus.
JIvunenHas u yrimoBasi CKOpOCTH. LIeHTpocTpeMUTENBHOE YCKOPEHHUE.

IIepBsIii 3akoH Hprotona. Bropoii 3akon Herotona. Tperuit 3akon HproToHa.
[IpuHIIMD CynepnO3ULIAN CHIL

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHUs: CHla TPEHUS CKOJIbXXKEHHUS, Chjla
TPEHUs MOKOsI, IPYTUE BUJIBI TPEHUS.

Cuiia TSOKECTH M 3aKOH BCEMHUPHOTO TATOTEHHS. YCKOpPEHHE CBOOOIHOTO
najgeHus. JlBmxenue muaHer BOKpyr ComHua. IlepBas kocMuueckas CKOPOCTb.
HeBecoMocTts u nieperpysku.

PaBHOBecne marepuanbHOM TOUKU. AOCOMIOTHO TBEpAOE Teno. PaBHOBecue
TBEPIOIO TENA C 3aKPEIVIEHHON OCBhIO BpallleHUus. MOMEHT cuiibl. LIeHTp TskecTH.

Nmnynec tena. 3meHenune mmnyibca. UMOynbc cuiibl. 3aKOH COXPaHEHHS
UMITyJIbCa. PEakTUBHOE NBUKEHHE.

Mexanudeckass pabota W MOUIHOCTh. PaboTa cui TsDKECTH, YHNPYTrOCTH,
Tperusi. CB3b dHEepruu U pabothl. [loTeHIMaIbHAS YHEPTUS TeNa, MOAHITOrO Hajl
ITOBEPXHOCTHIO 3eMiM. [loTeHnanbHas dSHeprus cxaTton npyxuHel. Knnernueckas
sHeprud. TeopemMa 0 KMHETHYECKOW SHEPrHMU. 3aKOH COXPAHEHUS MEXaHUYECKOU
SHEPIHH.

Hemoncmpayuu.

1. HaOnrogeHne MeXaHWYECKOTO ABUKEHUS Tela OTHOCUTEIbHO PA3HBIX TEl

OTCU€TA.
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10.
11.
12.
13.
14.
15.
16.

CpaBHEeHHE MNyTeW W TPACKTOPHM JABHXKEHUS OJHOIO M TOrO K€ Tema
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCUETA.

N3mepenune ckopoCcTH U yCKOPEHUS NPSMOJIUHENHOTO IBUKECHUS.
HccnenoBanue npru3HakoB paBHOYCKOPEHHOTO IBUXKCHUS.

HaGmronenue NBMXEeHHS Tella 0 OKPY>KHOCTH.

HaGnronenne MexaHM4eCKUX SBJICHUM, MPOUCXOSIINUX B CUCTEME OTCUETA
«Tenexka» mpu €€ pPaBHOMEPHOM UM  YCKOPEHHOM JIBHXKCHUH
OTHOCUTEJIBHO KaOMHETa (PU3HKHU.

3aBUCHUMOCTh YCKOPEHHMS TeJla OT MAaccChl Teja M JACHCTBYIOLIEH HAa HETO
CUJIBI.

Habnronenue paBeHCTBa CUJT IPU B3aUMOJIEHCTBUH TEJL.

N3meHeHne Beca Tena npyu yCKOPEHHOM JBHUKECHHM.

[Iepenaua nmnysnbca npy B3aUMOJICHCTBUU TEN.

[IpeoOpa3zoBaHus S3HEPTUU IPHU B3aUMOJICHCTBU U TEIL

CoxpaHeHre UMIyJibca MPU HEYNPYTOM B3aUMOJCHCTBUM.

CoxpaHeHue uMITyJbca Npy a0CONIOTHO YIPYIOM B3aUMOJEHCTBUU.
HaGnronenmne peakTHBHOTO ABUKEHUS.

CoxpaHeHHe MEXaHUYECKOM 3HEPTUU TPU CBOOOTHOM MaJIEHUU.
CoxpaHeHrEe MEXAaHUYECKON SHEPTUH NP JIBUKECHUU TEJA MO JCUCTBUEM
NPY>KUHBI.

Jlabopamopmuwie pabomul u onvimol.

1.

KoHcTpynpoBaHue Tpakra sl pa3roHa W JaJdbHEWIIEro paBHOMEPHOTO
JBUKEHUS [APUKA WU TEJIEKKH.

Omnpenenenue cpenHeld CKOPOCTU CKOJIBKEHHUS OpycKa WM JIBUXKEHUS
HIapuKa 10 HaKJIOHHOM ITIOCKOCTH.

OnpeneneHue yCKOpEHHs] Tejla MNPH PAaBHOYCKOPEHHOM JBUKEHUU 10
HAaKJIOHHOM INIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IYTH OT BPEMEHH IIPU PaBHOYCKOPEHHOM
JBU>KCHUU 0€3 HauallbHOM CKOPOCTH.

[IpoBepka THUMOTE3bI: €CAM MPHU PABHOYCKOPEHHOM [IBHXKEHUU 0€3
HAaYaJIbHOM CKOPOCTM IIyTHM OTHOCSATCS KaK pPsJ HEYETHBIX YHCEN, TO
COOTBETCTBYIOLLIME TPOMEKYTKH BPEMEHH OJMHAKOBBI.

HccnenoBanne 3aBUCUMOCTHM CHUJIBI TPEHHSI CKOJBXKEHHS OT CHJIbI
HOPMAJILHOT'O JIaBJICHUS.

Onpenenenune koddduiueHTa TpeHUs CKOIbKCHUS.

OnpeneneHue )XECTKOCTH MPYKUHBI.

Onpenenenue pa®oOThl CUJIBI TPEHUS MPH PAaBHOMEPHOM ABMKEHUU Tela
110 TOPU30HTAIILHOM MIOBEPXHOCTH.



10. Onpenenenue pabOThl CHJIBL YNPYroCTH NpU MNOIBEME Tpy3a C
UCIIOJIb30BAHUEM HEMOJIBHXKHOTO U TTOJIBUKHOTO OJIOKOB.

11. 3y4yeHue 3aK0Ha COXpaHEHHUS SJHEPTHUH.

Pa3znen 9. Mexann4yeckue Koj1e0aHUsI M BOJIHBI.

KonebarenpHoe nmxeHne. OCHOBHBIE XapaKTEPUCTUKHU KOJICOAHUI: TIepro,
4acToTa, aMIUIUTyAa. MateMaTU4ecKuil U NpyKUHHBIN MasTHUKU. [IpeBpamienue
SHEPIUU MPHU KOJIEOATEIBHOM BH>KEHHH.

3atyxatouue — konebOaHus.  BeiHyxkaeHHble — koieOaHus.  Pe3oHaHc.
Mexanndeckue BoJiHbI. CBoOiiCTBa MexaHMuecKuX BOJIH. IIpojosibHble ©
HonepeyHble  BOJHBI. [[MMHA BOJHBI M CKOPOCTh €€ pPacHpOCTPAHEHUS.
MexaHn4yecKue BOIHBI B TBEPIIOM TENE, CEUCMUYECKHUE BOJIHBI.

3Byk. I'poMKkoCcTh 3Byka U BbicoTa TOHA. OTpaxkeHue 3Byka. MHOpa3Byk u
YIIBTPa3BYK.

Hemoncmpayuu.

1. HaOmromenue kxoseO0aHMIl TEI HOX AEUCTBUEM CHJIBI TSDKECTH U CHJIBI
yIPYTrOCTH.

HaGnronenue xonebanuii rpy3a Ha HUTH U Ha TIPY>KUHE.

Habmoienue BrIHYKIEHHBIX KOJICOAHHI 1 pe30HAHCA.

PacnpocTtpanenuie npo1oibHbIX U MONEPEYHBIX BOJIH (HA MOJIETH).

HaGnronenue 3aBUCMMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYCTHUYECKUI pE30HAHC.

Jlabopamopnuwvie pabomul u onvimol.

1. OmpepeneHue YacToThl W Nepuoja KoieOaHM MaTeMaTH4ecKOoro
MasiTHUKA.

2. Omnpenenenue 4acTOTHl U IEpUOIa KoJeOaHUN MPY>KMHHOTO MasiTHUKA.
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3. HccnenoBaHue 3aBUCUMOCTH NepUo/ia KOJeOaHUI MOABEMIEHHOIO K HUTH
rpy3a OT JAJIMHBI HUTH.
4. HWccnenoBaHue 3aBUCUMOCTH Teproia KOJICOAHUM PYKUHHOTO MasiTHUKA
OT Macchl Tpy3a.
5. IlpoBepka HE3aBHUCHUMOCTH MEpHOJia KOJeOaHU rpy3a, MOJBEIICHHOTO K
HUTH, OT MAcChl Ipy3a.
6. OnbITbI, JEMOHCTPUPYIOLIME  3aBUCHUMOCTb  IepuoAa  KojeOaHui
NPY>KUHHOTO MasiTHUKA OT MACChl rpy3a U )KECTKOCTH MPYKUHBI.
7. U3mepenue yckopeHus: CBOOOIHOTO MaJeHUSI.
Paznea 10. DieKTpOMAarHuTHOE MOJI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.
OJIEKTPOMArHUTHOE  MOJIe.  OJJEKTpOMAarHuTHble  BOJHBI.  CBOMCTBa
ANEKTPOMAarHuTHBIX BOJH. [Ilkama sneKTpoMarHUTHBIX BOJH. Mcnosb3oBaHue
AJEKTPOMAarHUTHBIX BOJIH JIJIS COTOBOM CBSI3H.



OnekTpoMarHuTHas npupona ceera. CkopocTe cBera. BoHOBBIE CBOMCTBA
CBETA.

Jemoncmpayuu.

1. CBolicTBa 3JIEKTPOMATHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBETA.

Jlabopamopmuvie pabomul u onvimot.

1. V3ydyeHue CBOWCTB 3JEKTPOMATHUTHBIX BOJH C TIOMOIIBIO MOOHMILHOTO

TenedoHa.
Paznesa 11. CBeToBbI€ SIBJICHHUS.
JlyueBas MOJEIb CBETa. HUcrounuku CBeETa. [IpssmonuHEHOE

pacnpoctpanenue ceeta. 3arMenuss Connua u Jlynel. Otpaxkenue cera. [lnockoe
3epKayio. 3aKOH OTPAKEHHUS CBETA.

[Ipenomnenne cBera. 3akOH MpeioMJIEHUS cBera. [lolHOe BHyTpeHHee
OTpakeHUue cBeTa. lcnoip30BaHWE TIOJHOTO BHYTPEHHEIO OTPaXEHHsS B
ONTHUYECKHUX CBETOBOAX.

Jlunza. Xonm osyuedt B JmH3e. Ontuueckas cucrema ¢oToanmnapara,
MHUKpPOCKONIa M TejlecKona. [a3 kak onThdeckas cucreMa. bianm3opykocTe H
JaIbHO30PKOCTb.

Paznoxxenne Oenoro cBera B crekTp. Onbitel HbloTona. CroxxeHue
CHEKTPaJIbHBIX LBETOB. J(Mcniepcus cBeTa.

Hemoncmpayuu.

[TpsiMmonMHENHOE pacpOCTPaHEHHUE CBETA.

Otpaxenue cBera.

[Tony4yenue n300pa>keHUi B MJIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKaJax.
[Ipenomnenue ceera.

Onrtuueckuit CBETOBO/I.

Xop Jiydeit B coouparoiieit JInH3e.

XOJ JTy4der B pacCEUBArOIIECH JIMH3E.

[Honyuyenune n300pa>keHUN ¢ TOMOLIBIO JIUH3.
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[Ipunuun neiictBus poroannaparta, MUKPOCKONA U TEJIECKOIA.

10. Monens riasa.

11. Pa3znoxeHue 0enoro cBera B CHEKTP.

12. [lony4yenue 0enoro cBeTa Npu CIOKEHUH CBETAa Pa3HBIX LIBETOB.

Jlabopamopuwie pabomul u onvimot.

1. HccnenoBanue 3aBUCMMOCTH YIUIa OTPaXEHUsI CBETOBOIO Jiyya OT yrja
naJICHUs.

2. W3yueHue xapakTepUCTUK U300paKEHUSI MPEAMETA B IIJIOCKOM 3€pKaJie.

3. HccnenoBanre 3aBUCUMOCTH yIJIa MPEJOMIIEHUSI CBETOBOIO JIyda OT yrja

NaJICHUs Ha TPAHMIIE «BO3TYX—CTEKIION.



4. llomyuyeHnue n3o00pakeHUi ¢ TOMOIIBIO COOUPAIOIIEH JTUH3BI.
Omnpenenenue GOKYCHOrO pacCTOSIHUS M ONTHYECKOH CHIIbI coOMparoleit
JIVH3BI.

6. OnBITHI IO PA3JIOXKEHUIO OEJIOTO CBETA B CIIEKTP.

7. OnbIThl IO BOCHPUATHIO LIBETA MPEAMETOB NPU MX HAOIIOJACHUHM 4Yepes3
[[BETOBbIE (DUIIBTPHI.

Pasnena 12. KBanToBble sIBJICHUS.

OneiTel Pe3epdopna u mmanerapHas mozens atoma. Mogens atoma bopa.
Hcnyckanue n nornouieHre cBera atoMoM. KBaHThl. JInHeWyaTbie CIEKTPBI.

PannoaktuBHOCTh. AJbda, OeTa- U ramma-usnydenus. CTpoeHne aToOMHOTrO
anpa. Hyknonnas wMopens aromHoro sapa. HWsorombel.  PannoakTuBHBIE
npespateHus. llepuon nmomypacmnana aTOMHBIX SIED.

SnepHble peakuuu. 3aKOHBI COXPAHEHHs 3apsAJA0BOIO M MAacCOBOIO YHCEIL.
DOHeprusi CBsI3M aTOMHBIX sAnep. CBs3b Maccel M dHEpruu. Peakuuu cuHTE3a U
nenenus saep. Ucrounuku sHepruu ComnHIla U 3BE3.

SnepHas sHepreruka. JleMCTBUSA pPaIMOAKTUBHBIX H3JIyYEHUN HA JKUBBIC
OpraHU3MBl.

Jemoncmpayuu.

1. CnexTpbl U3JIy4YEeHHs U TOTJIOMICHUS.

2. CHexTpsl pa3JIMYHbIX ra3oB.

3. CnekTp Bomopoja.

4. HaOmonenue TpekoB B kamepe BuibcoHa.

5. Pabora cuérunka HOHU3UPYIOUIUX U3ITYyUSHUH.

6. Perucrpanus usiydeHHsI NpUPOIHBIX MUHEPAJIIOB U MIPOAYKTOB.

Jlabopamopusie pabomel u onvimul.

1. HaOnrogeHue CIUTOMIHBIX U JIMHEWYAThIX CIIEKTPOB U3JIy4EHUS.

2. HccnenoBaHue TpPEKOB: W3MEPEHUE JHEPTUM YacCTULBI O TOPMO3HOMY

nytu (1o ¢potorpadusim).

3. M3mepeHue paanoakTUBHOIO (hOHA.

IHoBTOpPHUTEIBbHO-0000 1A LIUI MOYJIb.

[ToBTOpUTENBEHO-00001IAOIIUI MOYJIb IPEIHA3HAYEH ISl CUCTEMaTU3alNU
U 0000mIeHHS  MPEAMETHOrO  COIEpXkaHUs M OMNbITa  JeATeIbHOCTH,
npUOOPETEHHOrO MPU U3YyYEHUHU BCErO Kypca (PU3MKH, a TaKkKe JJIsl MOATOTOBKU K
OCHOBHOMY TOCYJapCTBEHHOMY OJK3aMeHy 10 (uU3uKe s 00yuarommxcs,
BBIOPABIINX ATOT Y4EOHBIN MpeIMET.

[Ipn u3ydeHnn NTaHHOTO MOIYJSI PEANU3YIOTCS U CUCTEMATU3UPYIOTCS BHUJIBI
JESTENbHOCTH, HA OCHOBE KOTOPBIX 00€CHEUMBAETCSA TOCTH)KEHHE MPEIMETHBIX U
METANpPEAMETHBIX  IUIAHUPYEMBIX  pe3yJlbTaToB  00ydeHHs, (OpMHUpYETCs
€CTECTBEHHOHAY4YHasi IPAMOTHOCTb: OCBOEHHE HAaYYHBIX METOAOB HCCIIEIOBAHMS



ABJICHUM TPUPOIbl U TEXHUKH, OBJIAJCHHE YMEHHUSIMHU OOBSICHATH (PU3UUECKHE
SABJICHUS, TPUMEHSS IIOJly4€HHbIE 3HAaHMWS, pelarh 3aJadyd, B TOM YHCIIE
KA4E€CTBEHHBIE U DKCIIEPUMEHTAJIbHBIE.
[IprHIMNMAIBHO AEATENIBHOCTHBIM XapaKTep JAaHHOIO pasfena peaau3yercs
328 CYy€T TOro, 4YTO OOy4YarolIMecs BBIMOMHIIOT 3aJaHus, B KOTOPBIX UM
IpeJIaraercs:
Ha OCHOBE IIONyYEHHBIX 3HAHWHA pacrno3HaBaTh U HAYYHO OOBACHATH
(u3nUecKue SIBICHUS B OKPYKAIOIIEH MPUPOJIE U TOBCETHEBHON KU3HMU;
UCIOJIb30BAaTh HAYYHBIE METOJIbI UCCIEAOBAHUS (PU3NUECKUX SIBJICHUH, B TOM
YUCIe I IPOBEPKU TMIIOTE3 U MTOyYEHUs TEOPETUYECKUX BBIBOJOB;
OOBSCHATh HAy4yHbIE OCHOBBI HamOOJee Ba)KHBIX JIOCTHXKEHHM COBPEMEHHBIX
TEXHOJIOTHH, HAIPUMEP, NMTPAKTUUECKOr 0 UCIIOIb30BAHUS PA3JINUHbBIX UCTOYHUKOB
JHEPIMM Ha OCHOBE 3aKOHA NPEBPALLCHUS U COXPAHEHUs BCEX U3BECTHBIX BUJIOB
JHEPIUHU.



IINTAHUPYEMBIE PE3YJIbTATblI OCBOEHHS INIPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBIHIEI'O OBPA30OBAHMUA

N3yuyenue ¢pu3nku Ha ypoBHE OCHOBHOI'O 00IIIEro oOpa3oBaHMs HAMPABIECHO

Ha JOCTHUKCHHUC JIMYHOCTHBIX, MCTAIIPCAMCTHBIX U IIPEAMCTHBIX 06p2130BaTeJII>HBIX

pE3yJIbTaTOB.

B pesynbraTte uzydyenus pu3nMku Ha ypoBHE OCHOBHOTO OOIIIEro oO0pa3oBaHuUs

y oOydaromierocs OyayT chopMHUPOBAHBI CICAYIONINE JTMYHOCTHBIC PE3YyJbTAThl B

qacCTH.

1) naTPHOTHYECKOT0 BOCIIMTAHUSA:

- IPOSIBJICHUE MHTEPECAa K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUCKOU
(bU3UYECKON HAYKH;

- IEHHOCTHOE OTHOIIEHUE K JOCTUKEHUSAM POCCUMCKUX YUEHBIX-(DU3UKOB;

2) rpaKIaHCKOI0 ¥ JyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

- TOTOBHOCTb K aKTUBHOMY Y4acTHIO B O0CYXIEHUN OOLIECTBEHHO 3HAUUMBIX U
TUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM NPUMEHEHUEM JTOCTHKEHUM
bu3uky;

- OCO3HAaHHWE BAXHOCTH MOPAJIbHO-3THUYECKHUX MPUHIUIOB B JEATEIBHOCTH
YYEHOIO;

3) 3¢cTeTHYeCKOT0 BOCIIUTAHMSI:

- BOCIIPUATHE 3CTETUYECKUX KAayecTB (PU3NUYECKON HayKu: €€ TapMOHUYHOIO
IIOCTPOEHUS, CTPOTOCTH, TOYHOCTH, JJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI0 MIO3HAHMSA:

- OCO3HaHUE IEHHOCTH (U3MUECKOM HAyKHM KaK MOIIHOITO HMHCTPYMEHTa
IIO3HAHUS MHUPA, OCHOBBI PA3BUTHUSA TEXHOJIOTUM, BAXKHEWILEW COCTABIISIOLLEH
KYJIbTYpBI;

- pa3BUTHE Hay4YHOH JI0003HATEIBHOCTH, WHTEpPEca K HCCIEA0BATEIbCKON
NEATEIIbHOCTH;

S) ¢opmupoBaHust  KyJAbTYPBI  3A0POBbH M  3MOLMOHAJIBHOIO
0J1aronoJIy4ns:

- OCO3HaHME IIEHHOCTH Oe3omacHOro oOpa3a KH3HH B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUPE, BaXXHOCTU MpaBui O€30MaCHOrO IOBEICHUS Ha
TpPaHCIOPTE, Ha JIOpOrax, ¢ AIEKTPUUYECKMM U TEIUIOBBIM OOOpYJIOBaHUEM B
JOMAIIIHUX yCIIOBUSAX;

- copmHupoBaHHOCTh HaBBbIKa pedieKcuu, MpHU3HAHHE CBOETO IpaBa Ha
OLIMOKY M TaKOT'O K€ MpaBa y JPyroro 4eyioBeKa;

6) Tpy10BOT0 BOCIMTAHMS:

- aKTUBHOE y4yacTU€ B pPEUICHUM NPAKTUYECKUX 3aJad (B paMKax CEMbH,
oOpa3oBaTeIbHON  OpraHu3alii, Topoja, Kpas) TEXHOJOTHYECKOU U



COLMAJIbHOM HAIpPaBJIEHHOCTH, TPEOYIOIIUX B TOM YHUCIE U (PU3HMUYECKUX
3HaAHMI;

e - MHTEPEC K MPAKTUICCKOMY U3YUCHHIO TPOQECCHil, CBA3aHHBIX C (PU3UKOI;

e 7)3K0JOTrM4€CKOr0 BOCIIUTAHUA:

e - OpHWEHTAaIlUs HAa TpPUMEHEHHE (U3NYECKUX 3HAHMM MJI1 pelieHus 3ajad B
00JacTl OKpYXarolel Cpeapl, IUIAHUPOBAHUS TOCTYNKOB M OIEHKH UX
BO3MOXHBIX MTOCIEACTBUN I OKPYKAIOLIEN CPEbL;

e - OCO3HaHHE IIOOATBLHOIO XApPAKTEPA SKOJIOIMUECKHX MpOOJIeM M MyTel HX

pelieHus;
e §8) amanTanuM K M3MEHSIIOIIUMCH YCJOBHSIM COUMAJIbHOM W NPHPOIHOM
Cpeabl:
e - TOTPEOHOCTh BO B3aUMOJCHCTBUM MPU BBINOJHEHUU HWCCIACAOBAaHUN U

MPOEKTOB (DU3UYECKOM HAIPaABICHHOCTH, OTKPBITOCTb OIBITY W 3HAHUSAM
APYTHX,

e - TIOBBIIEHHE YPOBHS CBOEH KOMIETEHTHOCTH 4Yepe3 MPAKTHUECKYIO
JeSITENbHOCTB;

e - TOTPEeOHOCTHh B (POPMHUPOBAHUU HOBBIX 3HAHHM, B TOM YHCIIe (POPMYyTUPOBATH
UJICH, TIOHSTHSI, TUTIOTE3BI O (PU3UIECKUX OOBEKTAX U SBIICHUSX;

e - OCO3HaHHE Je(UIIUTOB COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEH B 00JlacTh
bus3uky;

e - TUIAHUPOBAHHE CBOETO PA3BUTUS B NPHUOOPETEHUM HOBBIX (U3UMUECKUX
3HAHUU;

e - CTpEMJICHHE aHAJM3UPOBATh U BBISABIATH B3aUMOCBSI3U MIPUPO/IBI, OOIIECTBA U
HYKOHOMMKH, B TOM YHCIIE C UCIIOIb30BAHUEM (PU3HUECKUX 3HAHUMH;

e - OIICHKAa CBOMX JEHWCTBHM C YYETOM BIMSHHS HAa OKPYXAIOIIYIO Cpeny,
BO3MOXHBIX TJTIOOAJIbHBIX MTOCIEICTBHIA.

METANIPEIMETHBIE PE3YJIbTATbBI

B pesynapTaTe ocBoeHus mporpaMmbl 1Mo (GU3UKE HAa YPOBHE OCHOBHOTO
o01rero oopazoBanus y oOydaromerocst OyayT chopMUpPOBaHBl MeTalpeIMeTHbIE
pe3yJIbTaThl, BKIIOYAIOIINE TTO3HABATEILHBIC YHUBEPCATLHBIC YIeOHBIC ACHCTBUS,
KOMMYHHKAaTUBHBIC  yHUBEpPCAJIbHBIC  Yy4eOHBIC  JCUCTBUS,  PETYJSITHBHBIC
YHUBEpCaIbHBIC YICOHBIC ICHCTBUS.

Ilo3HaBaTe/IbHBbIC YHHMBEPCAJIbHbIC Y4eOHbIC NeHCTBUS

Ba3oBbIe Jjornuyeckue AeMcTBUA:
e BBIBJISITH M XapaKTEPHU30BaTh CYIIECCTBEHHBIC TMPHU3HAKH OOBEKTOB
(siBIICHUI );



yCTaHABIIMBATH CYIIECTBEHHBIN MPU3HAK KJIACCU(UKAIINHI, OCHOBAHUS IJIs
0000IIICHUS U CPABHEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH U MIPOTUBOPEUHS B pacCMaTpUBAeMbIX (aKTax,
JTAHHBIX U HAOIIOJIEHUSAX, OTHOCSIIUXCS K (PU3UUECKUM SIBICHUSIM;
BBISIBIISITH TIPUUMHHO-CJIECTBEHHBIE CBS3M MPHU H3YYCHHH (PU3NIECKHUX
SIBJICHUM U TPOIIECCOB, JIENaTh BBIBOJIBI C MCIOJIb30BAHUEM JIETyKTUBHBIX
Y UHIYKTUBHBIX YMO3AKIIOUE€HUH, BBIJIBUTaTh THIOTE3bl O B3aUMOCBSI3SIX
(hU3UUECKUX BEIUYMH;

CaMOCTOSITEIbHO BBIOMPATh CHOCOO pemieHus y4yeOHOW ¢u3nuecKon
3a/lauil (CpaBHEHUE HECKOJBKUX BApUAHTOB pEIlEeHUs, BHIOOp Haumbosee
MOJIXOSIIEr0 ¢ y4ETOM CaMOCTOSITEIHO BBIJIETICHHBIX KPUTEPUEB).

ba3oBble ucciaeaoBaTe/ibCKHe J1eiiCTBUSA .

MCIIOJIb30BaTh BOMPOCHI KaK MCCIEN0BATEILCKUM HHCTPYMEHT MO3HAHUS;
MPOBOAUTH IO CAMOCTOATEIHHO COCTABIICHHOMY ILIAHY OIBIT, HECIOXKHBIN
bU3UYECKUN OIKCIEPUMEHT, HEOOJBIOe UCCIeNOBaHNE (U3UUECKOTO
SIBJICHUS;

OLICHMBaTh Ha TMPUMEHUMOCTH M  JOCTOBEPHOCTh UWH(MOpMaIHUIO,
MOJIYYEHHYIO B XOJ€ UCCIEAOBAHUS NN HKCIIEPUMEHTA;

CaMOCTOSITEIbHO (POPMYJIMPOBATH 00OOIIEHUSI ¥ BBIBOBI [0 pe3yJibTaTaM
MPOBEAEHHOTO HAOIIOACHMS, OIbITA, UCCIICAOBAHUS;

MPOTHO3UPOBATh BO3MOXKHOE JaJIbHEWIee pa3BUTHE  (DUIUIECKUX
MPOIIECCOB, & TAKXKE BBIIBUTATH MIPEATIONOXKEHUS 00 X Pa3BUTUU B HOBBIX
YCJIOBUSIX U KOHTEKCTaX.

Pa6ora ¢ nndopmanmeii:

MPUMEHSTh PA3IMYHBIC METOJbI, HHCTPYMEHTBI M 3allPOCHI MPU TTOUCKE U
orbope MHpOpMANMKM WIM JAHHBIX C Y4ETOM NPEITIOKECHHON y4eOHOMH
dbusnueckoi 3a1a4u;

aHAJM3UPOBATh, CHCTEMAaTU3UPOBATh U MHTEPIIPETUPOBATH MH(DOPMAIUIO
Pa3IMYHBIX BUIOB U (OPM TPEIACTABIICHHUS,;

CaMOCTOSITCIIHPHO ~ BBIOMpaTh ONTUMAIBHYIO (OpPMY TPEICTABICHUS
uHbOpMaIMM W WUIIOCTPUPOBATh pelIaeMble 3alayil  HECIO0KHBIMHU
CXeMaMH, TuarpaMmMaMu, HHOU rpaduKoi U UX KOMOWHAIIHSIMHU.

KoMMyHUKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIC 1eHCTBHSA:

B Xoie oOCyXJeHUs y4yeOHOro maTrepuana, pe3yJbTaToOB Ja0OpaTOPHBIX
paboT U MPOEKTOB 3a/1aBaTh BOIPOCHI MO CYIIECTBY 00CYX/1aeMOW TEMbI U
BBICKA3bIBaTh WUJCH, HAIlCICHHbIE HA pPEIICHUE 33Jaud M TOJACpKaHUE
0aroXkeaaTeIbHOCTH OOIICHUS;

COTMOCTABJIATh CBOU CYXACHHUA C CYXICHUSIMH JPYIMX YYaCTHUKOB
Janora, oOHapyKUBaTh Pa3IMYUe U CXOJICTBO MO3ULINN;



BBIPAXKaTh CBOIO TOYKY 3PEHHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX;
nyOJIMYHO IPEACTABIATH PE3YJIbTaThl BBIIOJHEHHOIO (PU3MUECKOTO OIbITa
(3KCcIiepuMeHTa, UCCIEI0BaHUS, TPOEKTA);

NOHMMAaTh W HCIOJNb30BaTh  IMpPEUMYyINECTBA  KOMAaHIHOM U
WHJMBUlyalbHOM palbOThl NpU PpEIIEHUH KOHKPETHOW (HHU3NUecKon
POOJIEMBI;

NPUHUMATh LI€JIM COBMECTHOW JAESTEIIbHOCTH, OPTaHU30BbIBATh JIEHCTBUS
no e€ JOCTHKEHHIO: pacHpelesiTh PpOiH, OOCyX AaThb IPOLECCH U
pe3yJbTaThl COBMECTHOU pabOoThI, 0000111aTh MHEHUSI HECKOJIBKUX JIHOJIEH;
BBINIOJIHATH CBOIO 4acTh pabOThI, 1OCTUTAsi KAYECTBEHHOIO pe3yibTara Io
CBOEMY HANPABJICHUIO M KOOPAUHHUPYS CBOM JEWUCTBUS C JAPYTUMHU
YJIeHaMH KOMaH/bl;

OLIEHMBATh KAaue€CTBO CBOETO BKJIaJa B OOIIMI MPOAYKT MO KPUTEPHUSM,
CaMOCTOATEIbHO C(HOPMYIMPOBAHHBIM YUaCTHUKAMH B3aUMOICHCTBHUS.

PeryasiTuBHbIe YHMBeEpcaibHble YUeOHbIe 1eiCTBUSA

Camoopranusanus:

BBISBJIATh NPOOJIEMBI B )KM3HEHHBIX M YYEOHBIX CUTYyaIUAX, TPEOYIOLIUX
JUI pelieHus (U3N4ecKuX 3HaHUM;

OPUEHTUPOBATbCS B  PA3JIUYHBIX I[OAXOJAX HPHUHATUSA  pPELICHUN
(MHAMBUAYaIbHOE, NPUHATUE PEUIEHUS B TpPYIIIE, NPUHATHE pPELIECHUN
rpynmnom);

CaMOCTOATEIbHO COCTABJIATH AJITOPUTM peleHUs (PU3NUECKOH 3a1auu WiIn
IUTaHAa UCCIIEIOBAHUSA C Y4YETOM HMEIOLIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOKHOCTEH, apTyMEHTUPOBATH MPEIaracMble BAPUAHTHI PEILICHUM;
JienaTh BBIOOP M OpaTh OTBETCTBEHHOCTH 3a PEIIICHHUE.

CﬂMOKOHTpOJIb, AMOIUOHAIBLHBIM MHTEJLJIEKT:

JlaBaTh aJIEKBATHYIO OLIEHKY CUTYallMU U PEeAJIarath 1jiaH €€ N3MEHEHHUS;
OOBSACHATh NPUYUHBI  JIOCTHKEHUS  (HEIOCTHXKEHUSI)  PE3yJbTaToOB
NeSITEIbHOCTH, JaBaTh OIIEHKY IPUOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTUBBI B AEATEIBHOCTH (B TOM YMCJIE B XOJ BBIIOJHEHUS
(GU3UYECKOTO0  WCCICMOBAHHWS WM TPOEKTAa) HAa OCHOBE HOBBIX
O0O0CTOSITENILCTB, WM3MEHMBIIUXCS CHUTyallMd, YCTAHOBJIEHHBIX OIIHOOK,
BO3HUKIINX TPYAHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSIM;

CTaBUTh ce0S Ha MECTO APYroro 4ejaoBeKa B XOJE CHOpa WM JUCKYCCUU
Ha HaYYHYIO TEMY, IOHUMAaTh MOTHBBI, HAMEPEHHUS U JIOTUKY APYTrOro;
MPU3HABATh CBOE MPaBO Ha OMIMOKY MpU penieHur HU3NIECKUX 3a71a4 Win
B YTBEP KJICHUSIX HA HAYYHbIE TEMBI U TAKOE K€ MIPABO JPYroro.



NNPEJMETHBIE PE3YJIBTATHI

K xoHiy oOyuenust B 7 kiiacce rnpeIMeTHbIEC pe3yabTaThl Ha 0a30BOM ypOBHE
JOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y O0YUAIOIIUXCS YMEHUM:

UCIOJIb30BaTh  TOHSATHUS:  (PU3MYECKHME U  XUMHYECKHE  SIBJICHMUS,
HaOII0ZICHUE, DKCIIEPUMEHT, MOJIeb, TUIOTE3a, CIUHMIIBI (HU3UIECKUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperaTHble COCTOSIHUS BeliecTBa (TBEpIOE,
KUJKOE, Ta3000pa3HOE), MEXaHMYEeCKOe JBWKEHHE (paBHOMEPHOE,
HEpaBHOMEPHOE, NPSMOJIMHEWHOE), TPAEKTOPHS, pPaBHOAEHUCTBYIOIIAS
cuia, nedopmarius (ynpyras, MJIACTUYECKAs), HEBECOMOCTD,
COOOILAIOIINECS COCYIbI;

paznuyaTh sABIeHUS (Auddy3us, TEIIOBOE ABMKEHUE YACTHUIl BEIIECTBA,
paBHOMEpPHOE  JIBHKCHHE, HEpPAaBHOMEpPHOE JBWIKEHUE, HHEpLUs,
B3aMMOJICCTBUE TEJI, PAaBHOBECHUE TBEPJBIX TEN C 3aKPEIJIEHHOW OChIO
BpallleHUs, Tiepenada JaBiACHUS TBEPABIMUA TeEIaMH, JKHIAKOCTIMH M
razamMm, aTtMocepHOe JaBJCHHE, IUIAaBaHUE Tel, IMPEBPaIICHUS
MEXaHUYECKOW IHEPTUHU) MO OINUCAHUIO X XapaKTEPHBIX CBOWCTB U Ha
OCHOBE OIBITOB, JEMOHCTPUPYIOIINX JaHHOE (PU3UUECKOE SIBICHUE;
pacno3HaBaTh MPOSBJICHUE U3YYEHHBIX (U3MUECKUX SIBJICHUN B
OKpYXalolleM MHUpe, B TOM uucie (U3UYECKUe SBICHUS B MPUPOIE:
MpUMEPHl ABUKEHUS C PA3IMYHBIMU CKOPOCTSIMH B >KHBOW U HEXHBOU
npupoje, ACHUCTBHUE CHJIBI TPEHHS B TPUPOJE W TEXHUKE, BIIHSIHHC
aTMoc(hepHOro NaByieHUs Ha KUBOM OpraHW3M, IUIABaHUE PHIO, phIYard B
TeJe YeJIOBeKa, MPU ITOM MEPEBOUTH MPAKTUUYECKYIO 3a/jauy B yueOHYIO,
BBIJICNIATH CYIIECTBEHHBIC CBOMCTBA (MPU3HAKN) (M3UUECKUX SBIICHUN;
ONMKCHIBATh M3YUEHHBIC CBOMCTBA TNl U (PU3MYECKUE SBJICHUSI, UCIOIb3YS
bu3nyeckue BETMYMHBI (Macca, 00BEM, TUIOTHOCTb BEIIECTBA, BpEMs,
MyTh, CKOPOCTh, CPEIIHSISI CKOPOCTh, CHJIA YIPYTOCTH, CUJIA TSKECTH, BEC
Tena, cuja TpPEeHMs, JAaBieHHe (TBEPAOro Tena, >KUIAKOCTH, Trasa),
BBITAJIKMBAIONIAsl CUJIa, MEXaHWYecKass padoTa, MOLIHOCTb, IIEYO CHUJIBI,
MOMEHT CHJIbI, KO3(P(UIIMEHT TMOJe3HOTO JICHCTBUS MEXaHU3MOB,
KHHETUYECKasi W TOTCHIMANIbHASI DHEPTUs), MPU OINHUCAHWHU TPABUIBHO
TPakTOBaThb  (U3MYECKHMH  CMBICT  HWCIOJB3YEMBIX  BEIUYUH, UX
00O3HAYEHUA W EIUHMIBI (PU3UUECKUX BEIUYWH, HAXOAUTH (POPMYIIBI,
CBSI3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEJIMYMHY C JPYTUMHU BEJIUYWHAMU,
CTPOUTH TpahuKK U3YIECHHBIX 3aBUCUMOCTEH (DHM3NIECKUX BEIIMYHH;
XapaKTepU30BaTh CBOWCTBA Tel, (U3MYECKUE SBJICHUS U TPOLECCHI,
UCIIONb3YSl TIPaBWIa CIOXEHUs CUJl (BAOJb OJHOM NpsiMOM), 3akoH ['yka,
3akoH [lackains, 3akoH Apxumena, MpaBUIO0 paBHOBecUs pblyara (0yoka),



«30JI0TOE TPABUJIO» MEXAHUKHM, 3aKOH COXPAHEHUS MEXaHUYECKON
OHEPruy, NPH OSTOM JaBaTh CJIOBECHYIO (OPMYJIUPOBKY 3aKOHA H
3aIUCBIBATh €T0 MATEMATUYECKOE BBIPAKECHUE;

OOBSCHATH (PU3UYECKUE SIBJICHHS, IPOIIECCHI M CBOMCTBA TEJI, B TOM YHUCIIC
MU B KOHTEKCTE€ CHUTYyallMid NPAKTUKOOPUEHTUPOBAHHOIO XapakTepa:
BBISBJIATh NPUYUHHO-CIICICTBEHHBIE CBSI3U, CTPOUTh OOBACHEHHE U3 -2
JIOTHYECKUX IIIaroB C OMopoil Ha 1—2 WM3y4EeHHBIX CBOMCTBA (PU3HUECKUX
ABJICHUH, (PU3NUECKUX 3aKOHA UJIM 3aKOHOMEPHOCTH;

pematb pacu€THbie 3amadud B 1—2 JEWCTBUS, HCHOJNb3YSd 3aKOHBI U
dbopmyIbl, cBsi3bIBarolMe (hU3MUYECKUE BEIMYMHBI: HAa OCHOBE aHaM3a
YCIJIOBHUS 3a/1a4M 3alKMChIBATh KPATKOE YCIOBHE, MOACTABIATh (PU3HUECKHE
BEJIMYMHBI B (DOPMyJIbBI U MPOBOAUTH PacuUEThl, HAXOJUTh CIPABOYHbBIC
JTAaHHBbIE, HEOOXOAMMBIE JJIsl PEIICHMs 3a/lay, OLIEHUBATh PEATUCTUYHOCTD
MOJTy9eHHON (DU3UYECKON BETMUUHBI;

pacmo3HaBaTh MPOOJEMBI, KOTOPBIE MOXXHO pEIIUTh TIPU  TTOMOIITH
(bU3UUEeCKUX METOJIOB, B OMTMCAHUU UCCIICIOBAHUS BBIICIATH TPOBEPSIEMOE
npeanoniokeHue  (TUIOTE3y),  pa3iauvyaTb W HUHTEPIPETUPOBATH
MOJIYYEHHBIA pE3yJIbTaT, HAaXOAUTh OIIMOKM B XOJI€ OIbITa, JelaTh
BBIBO/II 110 €70 PE3YJIbTATAM;

NPOBOJIUTh OMBITHI 1O HAOMIOAEHUIO (U3MYECKUX SBJICHUW WIH
bU3UIECKUX CBOMCTB TeI: dbopmynupoBaTh MIpOBEPsIEMbIE
MPEANOIOKEHUS, COOUPATh YCTAHOBKY U3 MPEIOKEHHOTO 000pYA0BaAHUS,
3alMChIBATh XOJ OMbITa U (POPMYIUPOBATH BHIBOIBI;

BBINOJHATh MPSIMbIE W3MEPEHUsI PACCTOSHUS, BPEMEHHM, MaccChl Tela,
00béMa, CuUIBI M TEMIIEpaTypbl C HCHOIb30BAHWEM aHAJIOTOBBIX U
nu(poBBIX MPUOOPOB, 3aMUCHIBaTh IOKA3aHUS MPHUOOPOB C YUYETOM
3aJaHHOM aOCOTIOTHON MOTPEIIHOCTH U3MEPEHHU;

MPOBOJIUTH MCCIIEAOBAHUE 3aBUCUMOCTH OJIHON (PM3NUECKON BETUYUHBI OT
JIPYyroil ¢ HCIOJIb30BAaHUEM TIPSIMBIX HU3MEPEHUN (3aBUCMMOCTH IIYTH
PaBHOMEPHO JABHMXKYIIETOCAd TeJla OT BPEMEHU JABHMXKEHUS TeJa, CHUJIbI
TPEHUS CKOJIbXKEHUSI OT Beca Teja, KauecTBa 00pabOTKU MOBEPXHOCTEN Tl
Y HE3aBUCUMOCTH CUJIbI TPEHHUS OT IUIONIAIA COPUKOCHOBEHHUS TEJI, CUJIIbI
YOPYTrOCTH OT YAJUHEHUS] MPY>KUHBI, BHITAJIKUBAIOIIEH CHJIBI OT 00BEMA
MOTPYKEHHOM YACTH TeJa U OT IJIOTHOCTU KUJKOCTH, €€ HE3aBUCUMOCTH
OT TJIOTHOCTH TeJla, OT TIIyOUHBI, HA KOTOPYIO MOTPY>KEHO TEJO, YCIOBHIMA
TJIaBaHUS TEJ, YCJIOBUH pPaBHOBECHS pblyara W OJIOKOB), y4aCTBOBATh B
IJIAHUPOBAHUM  y4e€OHOrO0 MCCIEJOBaHUA, COOMpAThb YCTAHOBKY H
BBITIOJIHATh WU3MEPEHMs, Clelys MNPeJIOKEHHOMY IUIaHy, (DUKCHPOBATH
pe3yNbTaThl TMOMYYEHHOW 3aBUCUMOCTH (DU3UUYECKUX BEIMYHUH B BHIE



NpeIJIOKEHHBIX Ta0muil W TpaduKoB, AeNaTh BBIBOJABI MO peE3yJibTaTaM
UCCIICZIOBAHMS;

IPOBOANTH KOCBEHHBbIE H3MEpPEeHMs] (DU3UUECKUX BETUYHMH (IJIOTHOCTh
BEIIECTBA JKUAKOCTH U TBEPAOrO Teia, CUJIa TPEHHUS CKOJIbKEHUS,
JaBICHWE  BO3/AyXa, BBITAJKUBAIONIAs CWJa, JIEWCTBYyIOIIas  Ha
HNOrpyXEHHOE B JKHUJKOCTh TeNO, KOA(P(UIMEHT IOJIE3HOTO IeHCTBUs
IOPOCTHIX MEXaHU3MOB), CIlenysl TMPEMIOKEHHON WHCTPYKIUU: TpHU
BBITIOTHEHUH W3MEPEHUN COOMpaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY H
BBIYHCIISITh 3HAUCHUE UCKOMOU BEIUYUHBI,

coOJII0IaTh MIpaBUJia TEXHUKU 0€30MaCHOCTH MPHU paboTe ¢ 1abopaTOpHBIM
000py/I0BaHUEM;

YKa3bIBaTh MPHUHIUIBI JEHCTBUS MPUOOPOB M TEXHUYECKHX YCTPOMHCTB:
BECBl, TEPMOMETp, AMHAMOMETP, COOOLIAIOUIMECS COCYIbl, OapoMerp,
phIvar, MOJBMKHBIA U HETIOABMKHBIN OJIOK, HAKJIOHHAS MJIOCKOCTD;
XapaKTepU30BaTh MPUHIMUNBI JCHCTBUS HU3YYEHHBIX NOpUOOPOB U
TEXHUYECKUX YCTPOWCTB C OIMOpPOM Ha HMX oOmHcaHus (B TOM YHCIE:
HNOJUINITHUKY, YCTPOMCTBO BOJOMNPOBOJA, TUAPABIMYECKHI mpecc,
MaHOMETp, BBICOTOMEp, OPIIHEBOM HACOC, aPEOMETD), UCIIONIB3Ys 3HAHUS
O CBOWCTBAaX (PU3MUECKHUX ABJICHUM M HEOOXOIMMbIE (PU3HUECKUE 3aKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOJUTH  MpUMEpPbl  (HAXOAUTh HHGQOpPMaLUIO O  I[pUMEpax)
MPAKTUYECKOTO HCIOJIb30BaHUsA (DU3NUECKUX 3HAHWNA B TOBCEIHEBHON
KU3HM I obecrieyeHus: 0€30MacHOCTH MPU 0OpalleHuu ¢ MpudopamMu U
TEXHUYECKUMH YCTPONMCTBAMHU, COXPAHEHUS 3/10pOBbsI U COOJIIOACHMUS
HOPM DKOJIOTHYECKOTO MOBEICHUS B OKPY’KAIOIIEH Cpee;

OCYILIECTBISITH OTOOp HWCTOYHWUKOB wuH(popmaimu B HWHTepHere B
COOTBETCTBHH C 3aJJaHHBIM MTOMCKOBBIM 3aIPOCOM, HA OCHOBE MMEFOIIUXCS
3HAHMA M TyTEM CpPaBHEHUS PA3JIMYHBIX HCTOYHHMKOB BBIJCIATH
uH(pOpPMaIMIO, KOTOpasi SBISIETCS NPOTUBOPEUMBOM HIM MOXKET OBITh
HEJIOCTOBEPHOM;

UCIOJb30BaTh IPU BBIMOJIHEHUH Y4YEOHBIX 3a/laHUN HAyYHO-TIOMYJISIPHYIO
auTepaTypy  (U3MYECKOro Conep)KaHMs, CIpPaBOYHbIE MaTepHalbl,
pecypchl cetu MHTepHET, BIafeTh MpuéMaMu KOHCTIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus HHPOPMALIUU U3 OJJHOM 3HAKOBOM CUCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHbIE KPAaTKHE NMUCbMEHHbIE U YCTHbIE COOOLICHMS Ha
OCHOBE 2—3 UCTOYHHKOB MH(pOpMaIUU (PU3UIECKOTO COAEp>KaHUSA, B TOM
yycne MyOJIMYHO JenaTh KpaTKHe COOOIICHHSI O pe3yibTaTax MPOEKTOB
WIA Y4eOHBIX HCCJIEIOBAaHUW, IPU HTOM TIPAMOTHO HCIOJIb30BATh



W3YYEHHBI MOHATUMHBIA anmapaT Kypca (U3MKH, CONPOBOXIAThH
BBICTYILJICHUE NPE3CHTALUEN;

IpHU BBIMIOJHEHUH YYEOHBIX MPOEKTOB W HCCIECAOBAaHUN pacHpenessiTh
00S3aHHOCTH B TpPYIIE B COOTBETCTBHHM C IOCTABJICHHBIMU 3aJa4aMH,
CIIEIUTh 3a BBINOJHEHUEM IUIAHA JEHCTBUM, aJE€KBATHO OLICHUBATh
COOCTBEHHBIM  BKJaJ B  JIEATEJIBHOCTh  IpPYMINbl,  BBICTPAUBAThH
KOMMYHHMKAaTHBHOE B3aUMOJEHCTBUE, YUUTBIBASI MHEHHUE OKPYKAIOIIKX.

K xoH1y o0yueHus B 8 kiiacce npeMeTHbIE pe3yIbTaThl HA 0A30BOM YpOBHE
JOJDKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y O0YUAIOIIMXCS YMEHUM:

HCIIO0b30BAaTh MOHATUA: Macca U pa3MepPbl MOJIEKYJ, TEIJIOBOE JBUKEHUE
aTOMOB U MOJIEKYJI, arperaTHbIE COCTOSIHUS BEILIECTBA, KPUCTANINYECKUE U
aMopdHbIe TeNa, HACHIIIEHHBIA W HEHACHIIIEHHBIM Tap, BIAXHOCTb
BO3/lyXa, TeMIlIepaTypa, BHYTPEHHsISI SHEPTUs, TEIUIOBOM JIBUTATElb,
AJIEMEHTAPHBINA ANEKTPUUYECKUI 3apsiji, FJICKTPUUECKOE T0JIe, MPOBOJHUKU
U TUBJIEKTPUKU, TOCTOSHHBIN ANEKTPUUYECKUM TOK, MATHUTHOE TOJIE;
pa3nuyath SBJICHUS (TEIUIOBOE PACIIMPEHHE U CXKaTHhe, Teriornepenaya,
TEIJIOBOE PAaBHOBECHE, CMAUMBAHKE, KAWUISIPHBIE SIBJICHUS, UCIIAPEHUE,
KOHJICHCAIlUsI, ITUIaBJIEHUE, KpHUCTauM3anus (OTBEpJieBaHUE), KHUIICHUE,
Terionepeaaya (TErIONPOBOAHOCTb, KOHBEKIIUS, U3JIy4YeHue),
AJIEKTpU3ALUS Tell, B3AaUMOJIEHCTBUE 3apAJIOB, NEUCTBUS DIIEKTPUUECKOTO
TOKa, KOPOTKOE 3aMbIKaHHE, B3aUMOJCICTBUE MAarHuTOB, JEHCTBUE
MarHUTHOTO TIOJISl Ha MPOBOJHUK C TOKOM, DJICKTPOMArHUTHAsT WHIYKITUS)
M0 ONHCAHUI0O UX XapaKTePHbIX CBOHNCTB W Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOUTUX TaHHOE (U3UUECKOE SIBJICHUE;

pacro3HaBaTh TPOSIBJICHWE HW3YYEHHBIX (U3UYECKUX SBICHUH B
OKpYXaloleM MHUpe, B TOM 4ncie (U3UYECKUE SBICHUS B TPUPOIE:
MOBEPXHOCTHOE HATSXKEHHE W KANWUIAPHBIC SIBJICHHUS B TPUPOJIE,
KpUCTAJUIbI B mpupopae, uziaydeHue ConHla, 3aMep3aHHe BOJIOEMOB,
MOpCKHE OpH3bl, 00pa30BaHUE POCHI, TYMaHa, UHEs], CHEra, 3JEKTPUUECKUE
SABJCHUSL B aTMocdepe, BJICKTPUUECTBO KUBBIX OPraHU3MOB, MArHUTHOE
nosie 3emiid, Apeid MOI0COB, POJIb MArHUTHOTO MO JJIA KU3HU Ha
3emiie, MOJSIPHOE CUSIHUE, TIPU 3TOM MEPEBOAUTH MPAKTUYECKYIO 3a/1a4y B
y4eOHYI0, BBIJICTATh CYIIECTBEHHBIE CBOMCTBa (MPU3HAKU) (HU3UUECKUX
SIBJICHUI;

OINKCHIBATh U3YUYCHHBIC CBOMCTBA TEN U (DU3UUYECKUE SBJICHUS, HUCIOIb3YS
¢dbu3nueckue BeIMYUHBI (TeMIlepaTypa, BHYTPEHHSISI SHEPTHs, KOJTUYECTBO
TEMJIOThI, yJeNbHasl TEMJIOEMKOCTh BEIECTBA, YJelbHAas TEIoTa
IJIaBJICHUS, VyJAeNbHAsg TeIIoTa NapooOpa3oBaHus, YyAelbHas TEIoTa
CrOpaHHsl TOIUIMBA, KOI(PPUIMEHT TMOJE3HOTO JACHCTBUS TEIIOBOM



MAaIllMHbI, OTHOCUTEIbHAS BJAXHOCTb BO3AYyXa, JJIEKTPUUYECKUHN 3apsn,
CHJIa TOKa, AJEKTPUUYECKOE HANpSKEHUE, COMPOTUBIICHHE MPOBOIHUKA,
yIelnbHOE  CONpOTHBIIEHHE  BellecTBa, paboTa U MOIIHOCTb
ANIEKTPUYECKOI0  TOKAa), NpU ONHCAHUM NPABUIBHO  TPAKTOBATH
(bu3UYEeCKU CMBICI MCHOJb3YEMbIX BEIMYHMH, 0003HAYEHUS U €IUHUIIbI
bu3MYecKuX BEIMYHMH, HAXOAUTh (HOPMYJIbI, CBS3BIBAIOIIME JAHHYIO
¢u3nUecKyr0 BETUYHHY C JAPYTUMH BEIMYMHAMH, CTPOUTH TpapuKu
M3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUYMH;

XapaKTEepHU30BaTh CBOWCTBA Tel, (U3MYECKUE SBJICHUS U MPOLECCHI,
UCIIOJIb3Ys OCHOBHBIE IIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKONH TEOPUU
CTPOEHMS BEILECTBA, MPUHILIMI CYNEPHO3ULMU MOJel (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsiaa, 3akoH OMa JJisl ydacTKa LeNH, 3aKOH
[xoyns—JleHna, 3akOH COXpaHEHMS DJHEPIHM, MNpPH OTOM JaBaTh
CIIOBECHYIO (POPMYJIMPOBKY 3aKOHA M 3allMCHIBATh €r0 MaTEeMaTHYECKOe
BBIPa)KCHHUE;

OOBSACHATH (PU3MUYECKHE MPOLECChl M CBOMCTBA TEl, B TOM YHCIE U B
KOHTEKCTE CUTYyalluil NPaKTHKOOPUEHTHUPOBAHHOIO XapaKTepa: BBISBIATH
NPUYMHHOCIICICTBEHHBIEC CBSA3H, CTPOUTH OOBSICHEHNE U3 |—2 JTOTHYecKux
1aroB ¢ onopod Ha 1—2 W3y4eHHBIX CBOWCTBA (PU3MUECKHUX SBJICHMI,
(bu3UYeCKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemarb pacu€THble 3ajadyd B 2—3 JEUCTBUA, MCHOJIb3YyS 3aKOHBI U
dbopMmyIbl, CBs3BIBaIONIME (PU3MYECKHUE BEIMYMHBI: HA OCHOBE aHajM3a
YCIOBHUS 3a/la4d 3alMCBhIBATh KPATKOE YCIIOBHUE, BBISBISATH HENOCTATOK
JAHHBIX Il peIlIeHUs 3aJayd, BBIOMpaTh 3aKOHBI U  (POPMYIIBI,
HeoOXoIuMble JUIsl €€ pelleHusl, NPOBOAUTh PACYETHI U CpPAaBHUBATH
MOJyYEHHOE 3HaUeHUE (PU3NMIECKON BETUYHHBI C U3BECTHBIMU JAHHBIMU;
pacno3HaBaTb MPOOJIEMBbI, KOTOPbIE MOXHO PpELIUTh MpPU MOMOIIU
(bu3MUeCKUX METOJIOB, MCIIONIb3Ysl ONHMCAHWE HCCIIEOBAHMS, BbBIIACIATH
IIPOBEPSIEMOE  NPEANOJIOKEHNE, OICEHUBATh IPABUIBHOCTh MOPSAJIKA
IIPOBEJICHUSI UCCIIEIOBAHUS, ENATh BBIBOJIBI;

MPOBOJIUTH OMBITHI 1O HAOMIOAEHUIO (U3UYECKUX SIBICHUNA WU
(bu3nUecKux CBOWCTB Tel (KanWUIIPHBIE SIBJICHUS, 3aBUCMOCTD JIaBJICHUS
BO3J/lyXa OT €ro o0bEéma, TeMIepaTypbl, CKOPOCTH IPOLEecca OCTHIBAHUS U
HarpeBaHusl MpU M3IYYCHUH OT I[BETa U3JIydaroilel (MOorjoaromniei)
MMOBEPXHOCTH, CKOPOCTh MCHApPEHUs BOJBI OT TEMIEPATypbl KUIKOCTU U
IJIOAA €€ TOBEPXHOCTH, OJJEKTPHU3aLMs TEl M B3aMMOJCHUCTBUE
ANEKTPUYECKUX 3apAJIOB, B3aUMOJEHUCTBHE IOCTOSHHBIX MAarHUTOB,
BU3yaJU3allUsl MATrHATHBIX I[IOJE€M IIOCTOSIHHBIX MAarHUTOB, JEWCTBUS
MarHUTHOIO I0JIsl Ha MHPOBOJAHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHura,



CBOMCTBA DJIGKTPOJABHUIATENsl IOCTOSSHHOTO TOKa): (pOpMYyIHpPOBATH
IIPOBEpsieMbIE MPEATNIONIOKEHNS, COOUPATh YCTAHOBKY U3 MPEIOKEHHOTO
00opy10BaHUs, OMUCHIBATH X0/ OIbITa U (YOPMYJINPOBATH BHIBOBL;
BBIIIOJIHATh ~ NPSIMBIE  HU3MEPEHHUS  TEeMIEpaTypbl,  OTHOCHUTEJIbHOMN
BJIQXKHOCTU BO3/yXa, CHUJIBI TOKA, HAIpPSHKEHUS C MCHOJIb30BAHHEM
aHaJIOrOBBIX MPUOOPOB M JATYUKOB (PU3MUECKUX BEJIMYUH, CPaBHUBATDH
PE3yNIbTAThl U3MEPEHUN ¢ YyIETOM 3aJJaHHON aOCONFOTHOM MOTPEITHOCTH;
MPOBOJIUTH MCCIEAOBAHUE 3aBUCUMOCTH OJTHOM (PU3NYECKON BETMYUHBI OT
JpYyrod C  HCHOJIb30BAaHUEM  TMPSMbIX M3MEpPEHUU  (3aBUCHMOCTb
COIIPOTHUBJIEHHUSI TPOBOJHUKA OT €ro JUIMHBI, IUION[aAW TONEPEYHOro
CEUEHHUS U yJIeJIbHOTO CONPOTUBIICHUS BEUIECTBA MPOBOAHUKA, CUJIbI TOKA,
UIYLIEro 4Yepe3 IMPOBOJHHUK, OT HANOpsDKEHUS Ha  I[POBOJHUKE,
UCCIIEIOBAHUE TIOCIEAOBATEIBHOIO M IApPAJUIEIbHOTO  COEAVMHEHUM
MPOBOJAHHUKOB): TUIAHUPOBATh HCCIEAOBAHHE, COOMpPATh YCTAHOBKY U
BBIMIONIHATh WU3MEPEHUs, CIeAys MPEeAJoKEeHHOMY IIaHy, (UKCHPOBATH
pe3ysibTaThl TOJYYEHHOM 3aBUCUMOCTM B BHUJE TaOMUI U TpadUKOB,
JIeJ1aTh BBIBOJIBI 110 PE3YJIbTaTaM MCCIEAOBAHUS;

IPOBOANTH KOCBEHHBIE H3MEpeHUsi (PU3NYECKUX BeIHUUH (yIenpHas
TEMIOEMKOCTh ~ BEILIECTBA, COMNPOTUBJIEHUE MPOBOAHMKA, paboTa U
MOIIIHOCTh 3JIEKTPUYECKOTO TOKa): IUIAHWPOBATh H3MEPEHUs, COOUpPATh
JKCIIEPUMEHTAIBHYIO YCTAHOBKY, CIENys NMPEMIOKEHHON MHCTPYKLUH, U
BBIYHCIISATH 3HAUEHUE BEIMYUHBI;

coOJIoaTh TpaBUJia TEXHUKU 0€30MaCHOCTH IIPU padoTe ¢ J1abopaTOpHBIM
000pyI0BaHUEM;

XapaKTepu30BaTh MPUHIUMBl JCHCTBUS HW3YYEHHBIX TOPUOOPOB U
TEXHHUYECKHX YCTPOICTB C ONOpPOM HAa HMX ONUCaHUs (B TOM 4YHUCIE:
cucTeMa OTOIUICHUs JOMOB, TUTPOMETp, MapoBas TypOWHA, aMmIepMeTp,
BOJIBTMETP, CUETYMK 3JIEKTPUUECKOH BSHEPIHH, 3JIEKTPOOCBETUTEIbHBIC
NpUOOpPBI, HarpeBaTENIbHBIE IEKTPOIPUOOPHI (TPUMEPHI), DIEKTPUUYECKUE
NPEIOXPAHUTEIH, ANEKTPOMArHUT, 3JIEKTPOJIBUTATENb TOCTOSHHOTO TOKA),
UCMOJb3ysl 3HaHMUSI O CBOWCTBax (hPM3MUECKUX SIBJICHUN U HEOOXOJUMBIE
¢du3nueckrne 3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCTbIE TEXHUYECKHE YCTPOMCTBA MU H3MEPUTEIbHbIE
npuOoOpel MO CXeMaM M CXEMaTUYHBIM PUCYHKaM  (3KHJIKOCTHBIN
TEPMOMETpP, TEPMOC, IICUXPOMETP, TMTPOMETP, JABHUraTElb BHYTPEHHETO
CrOpaHMsi, BJEKTPOCKOI, PEOCTaT), COCTABISATH CXEMbI 3JIEKTPUYECKUX
Henen ¢ MocienoBaTeIbHbIM U MApAJUIETbHBIM COEIMHEHUEM 3JIEMEHTOB,
paznuyas ycJIOBHbIE 0003HAUYEHHUS SJIEMEHTOB JIEKTPUUECKUX LIETIEH;



NPUBOAUTE TNpUMEpPhl  (HaxomuTh WHGOpPMAIUIO O  MpUMEpax)
MPAKTUYECKOTO HUCIMOJIb30BAaHUS (U3MYECKUX 3HAHUW B MOBCEIHEBHOM
KU3HM JIJIs1 oOecrieueHus 0€30MacHOCTH MPU OOpaleHuu ¢ mpudbopamMu u
TEXHUYECKUMH YCTPOMCTBAMU, COXPAHEHUS 3J0POBbSI U COOJIONEHUS
HOPM DKOJIOTHYECKOTO MOBEICHUS B OKPY>KaIOIIEH cpeie;

OCYIICCTBJISITh TOMCK HHGOpMAIUK  (U3UYECKOTO  COJEpKaHHUS B
WuTepHere, Ha OCHOBE HWMEIOUIMXCA 3HAHUM U MYTEM CpPaBHEHUS
JIOTIOJIHUTENBHBIX ~ MCTOYHUKOB  BBIACTATH  MH(OpPMaLUio, KOTOpas
SIBIISICTCS IPOTHBOPEYMBON MJTM MOKET OBITH HETOCTOBEPHOM
HCIIOJIb30BaTh MPHU BBIMOJIHEHUN yU4E€OHBIX 3aJaHUIl HAyYHO-TIOMYJISIPHYIO
auTepaTypy  (HU3MYECKOro Cconaep)KaHWs, CIPaBOYHBIE MaTepUallbl,
pecypcbl cetu MHTEpHET, BIafeTh NpuéMaMu KOHCTIEKTUPOBAHUS TEKCTa,
npeoOpa3oBaHus HHPOPMAIIUU U3 OJHON 3HAKOBOM CUCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHBbIE MHUCHMEHHBIE M KPAaTKHUE YCTHBIE COOOILEHUS,
0000mass wHPOPMAIMI0O U3 HECKOJIbKUX MCTOYHHKOB (PU3HIECKOTO
colepX aHUsi, B TOM YHCI€ MyOJIMYHO TPEACTABISATh PE3YyIbTAThI
IPOEKTHOW WJIM MCCIEN0BATENLCKON NEATEIbHOCTH, NPU 3TOM I'PaMOTHO
UCMOJb30BaTh M3YYEHHBI TOHATUHHBIA ammapar Kypca (HU3UKH,
COIPOBOXK/IATh BBICTYIUICHUE MPE3CHTAIIMEH;

IpU BBINOJHEHUU YYEOHBIX TPOEKTOB W HCCIENOBAHUU (PU3MUECKUX
IPOLIECCOB PaCHpeesiTh OO0s3aHHOCTH B TPYIIE B COOTBETCTBHM C
MOCTaBJICHHBIMU 3aJ1a4aMHU, CICAUTH 3a BHITIOJHEHUEM IUTaHA JEHCTBUI U
KOPpPEKTUPOBATh €0, aJeKBATHO OIICHUBATh COOCTBEHHBIN BKJIad B
JeSITEbHOCTD TPYIIIBI, BEICTPAUBATh KOMMYHUKATUBHOE B3aMO/IEHCTBUE,
MPOSIBIISISE TOTOBHOCTH pa3peniaTb KOH(DIUKTHI.

K xoH1y 00yueHus B 9 Kiiacce npeaMeTHbIE pe3yIbTaThl HA 0A30BOM YpOBHE
JOJHKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y O0YUAIOIIUXCS YMEHUM:

UCIIONb30BaTh IOHATHS: CHUCTEMa OTCcu€ra, MaTepualibHasi TOYKa,
TPAEKTOPHsI, OTHOCUTEIILHOCTh MEXaHUYECKOrO ABMXKECHUS, nepopmanus
(ympyrasi, mjacTuyeckasi), TpPEHHUE, LEHTPOCTPEMUTEIbLHOE YCKOpPEHHE,
HEBECOMOCTh M TEPErpy3kH, LIEHTP TSHKECTH, aOCOMOTHO TBEPIOE TEJO,
IEHTP TSDKECTH TBEPJOTO Tella, PaBHOBECHE, MEXaHMYECKHUE KOJICOAHUsS U
BOJIHBI, 3BYK, HMH(pPa3ByK U yIbTPA3BYK, 3JICKTPOMArHUTHBIC BOJIHBI,
IIKaJIa 3JIEKTPOMArHUTHBIX BOJIH, CBET, OJU30PYKOCTh U JaJbHO30PKOCTh,
CHEKTPhl UCIYCKAHUS U TOTJIONIEHUs, anbda, OeTa- U raMma-u3iaydeHus,
M30TOIbI, Si/IEpHAs SHEPIETHUKA;

paznuyath SIBJIEHUS (PaBHOMEPHOE M HEPAaBHOMEPHOE MPSMOJMHEHHOE
JBIKEHUE, PABHOYCKOPEHHOE TMPSIMOJUHEHHOE JIBUKEHHE, CBOOOIHOE
MaJICHUE TeJl, PABHOMEPHOE JBUYKEHHUE IO OKPY>KHOCTH, B3aUMOJICHCTBUE



T€J, PEAKTUBHOE JABUKEHHE, KOJeOATEIbHOE ABUKEHHE (3aTyXarollue U
BBIHYKJIEHHbIE KOJI€OaHUsI), PE30HAHC, BOJHOBOE JIBMIKEHHE, OTPaKCHUE
3ByKa, MPSMOJIMHEWHOE PaCIpOCTPAHEHUE, OTPAKEHHUE M IPEIIOMIICHHE
CBETa, MOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, pa3lioKeHne 0eoro cBeTa B
CIICKTP W CJIOXCHHE CIICKTPAIBbHBIX IIBETOB, JUCIEPCHsS CBETa,
€CTeCTBEHHAsl PaJHOAKTUBHOCTh, BOSHUKHOBEHHE JMHEHYATOro CIEKTpa
W3ITyYEHHUsI) TIO OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OITBITOB,
JIEMOHCTPUPYIOIIUX AaHHOE (PU3UYECKOE SIBJICHUE;

pacro3HaBaTh IPOSIBJICHHE W3YYCHHBIX (U3MYECKHX SBJICHUN B
OKpyXkaroemM Mupe (B TOM uucie (U3NYeCKue SIBJICHUS B MPHUPOE:
MIPUJIMBBI ¥ OTJIUBBHI, IBIDKEHUE IIaHeT COTHEYHOW CUCTEMBI, pEaKTHBHOE
JBIKCHUE JKUBBIX OpPTaHW3MOB, BOCIPHUSITHE 3BYKOB JKMBOTHBIMH,
3eMJICTPSICEHUE, CEMCMHMYECKHE BOJIHBI, I[yHaMH, 3XO0, LIBETa Tel,
ONITUYECKUE SIBJICHHUS B TPUPOJE, OMOIOTMUECKOe IEHCTBHUE BHUIUMOTO,
yIbTpa(HOIETOBOIO W PEHTTEHOBCKOTO M3IyYEHUH, €CTECTBEHHBIN
PaIUOAKTUBHBIN (OH, KOCMHYECKHE JIYYH, PaJUOAKTHBHOE H3IIyYCHHE
NPUPOJAHBIX MHUHEPAJIOB, JEWCTBHE PAJAHOAKTHUBHBIX U3IYyYEeHUN Ha
OpraHu3M YEJIOBEKa), TPU STOM MEPEBOIUTH MPAKTUUECKYIO 3ajady B
y4eOHYI0, BBIJICTATh CYIIECTBEHHBIE CBOMCTBA (MpuU3HAKK) (U3UIECKUX
SIBJICHUU;

OINKCHIBATh U3YUYCHHBIC CBOMCTBA TEN U (DM3UUYECKUE SBJICHHS, HUCIOIb3YS
(bu3UYeCKue BEIWYUHBI (CpEIHSsI W MTHOBEHHAs CKOPOCTh Tela TMpH
HEPaBHOMEPHOM JBWIKEHUH, YCKOPEHHE, TIEpeMelIeHNe, MMyTh, YIJIOBas
CKOpOCTh, CHJIa TPEHUs, CUja YOPYrOCTH, CHJIAa TSXKECTH, YCKOpEHUeE
CBOOOJIHOTO TAJICHUsI, BEC TeJla, HUMIIYJIbC TeNa, HMIYJIbC CHIIbL,
MexaHuueckass paboTa W MOIIHOCTh, NOTEHIMAJIbHAS JHEPTUsl Tena,
MOJTHSITOrO0 HaJI TIOBEPXHOCTHIO 3€MJIH, MOTCHIIMAIbHAS DHEPTUS CXKATOU
NPY>KWHBI, KUHETHYECKas OHEPTUs, TOJHAs MeXaHW4YecKas »HEepTrus,
MEPUOJT U 9acTOTa KOJIeOAHWMN, JUTMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKa3aTeab MPEJIOMJICHUSI CPEJibl), MPU OMUCAHUU
MPaBUJILHO TPAKTOBaTh (DU3MYECKUI CMBICT HCIOIb3yEMBIX BEIHYMH,
0o0O3HAUEHUA W CIUHHIBI (PU3UUECKUX BEIMYHMH, HAXOIUTH (HOPMYJIBI,
CBSI3BIBAIOIINE JAHHYIO (PU3MYECKYIO BEIMYHMHY C IPYTUMHU BEIMYHHAMM,
CTPOUTH TpapuKN U3YUECHHBIX 3aBUCUMOCTEH (DHM3NUYECKUX BEIMYHH;
XapaKTepHU30BaTh CBOWCTBA Tel, (U3UYECKUE SBJICHUS U TPOIECCHI,
WCIOJIb3YSl 3aKOH COXPAaHEHUS DHEPTUH, 3aKOH BCEMHUPHOTO TATOTCHWS,
MPUHITUIT CYMEPIIO3UINN CHJI, TPUHIIUI OTHOCUTEIHLHOCTH [ amwmes,
3aKOHbl HbIOTOHA, 3aKOH COXpaHEHHUsS MMITYJbCA, 3aKOHBI OTPAaKEHUS U
MIPEJIOMJICHHS CBETA, 3aKOHBI COXPAHEHHS 3apsIIOBOTO U MaCCOBOTO YHMCEI



OpHU SIEPHBIX PEAKLUAX, NMPU ITOM JIaBaTh CIOBECHYIO (POPMYIHPOBKY
3aKOHA U 3aIUCBhIBAaTh €r0 MAaTEMATHUYECKOE BHIPAKEHUE;

OOBSICHATh (PU3NYECKUE MPOIECCHl M CBOMCTBA TEl, B TOM YHUCIE U B
KOHTEKCTE CUTYyalluil MPaKTUKOOPHUEHTHPOBAHHOIO XapaKTepa: BBISBIIATH
MPUYMHHO-CIIEICTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JTIOTUYECKUX
IaroB ¢ onopod Ha 2—-3 W3Y4YEHHBIX CBOWCTBA (DU3MUECKHUX SIBJICHHIA,
(U3MUEeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemath pacy€THBIC 3adaud  (OmMHMparImMecs Ha CcucteMy u3 2-3
ypaBHEHHMIT), UCTIONB3Yys 3aKOHBI U (hOPMYJIbI, CBSI3bIBAIONINE (PU3NIECKHE
BEJIMYMHBI: Ha OCHOBE aHajM3a YCIIOBHUS 3aJaud 3alUCbIBaTh KpaTKOe
YCIIOBHE, BBISBIISITh HEIOCTAIONIME WM W30BITOYHBIC JaHHBIE, BHIOUpAThH
3aKOHBI M (DOPMYITBI, HEOOXOIUMBIE IS PEIICHUS, TPOBOAUTH PACUEThl U
OLICHUBATh PEAJTMCTUYHOCTh TMOJYYEHHOrO0 3HaueHUs (U3UUECKON
BEJIMYUHBI;

pacrmo3HaBaTh MPOOJEMbI, KOTOPbIE MOXKHO PEUIUTh MPU MOMOIIU
(Gu3HUECKNX METOJ0B, HCIIONB3Ysl OMHMCAHWE HCCIIEIOBAHUS, BBIICIATH
IpoBEpsieMOe MPEANOJOKEHHE, OLEHUBATh MPABUIBHOCTh IOpPSIKA
OPOBEACHUS  MCCIEAOBAaHUS, [€NaTh BBIBOABIL, HHTEPIPETUPOBATH
pe3yabTaThl HAOJIIOIEHUH U OTBITOB;

NPOBOJIUTh OMBITHI 1O HAOMIOAEHUIO (U3MYECKUX SBJICHUW WIH
¢u3nuecKux CBOWCTB Ten (M3ydueHHE BTOporo 3akoHa HpioToHa, 3akoHa
COXpaHEHHUS SHEPTUH, 3aBUCHMOCTh Teproaa KoJeOaHWUW MpPYKHHHOTO
MasTHUKa OT MAacChl Tpy3a M KECTKOCTH MPY>KUHBI U HE3aBUCUMOCTH OT
aMIUTUTYIbl MaJIBIX KOJIEOaHUH, IPSMOIIMHEWHHOE PacIIpOCTpaHEHUE CBETA,
pa3iioKeHne OeNoro cBera B CIEKTP, U3YYEHHE CBOWCTB M300pa)K€HUs B
IJIOCKOM 3€pKajle M CBOMCTB HM300pa)k€HUsl MpeaMeTa B COOMparomien
JWH3e, HAOIOJCHUE CIUIONIHBIX W JIMHEHYaThIX CIEKTPOB W3IYUCHHS):
CaMOCTOSITEIbHO ~ CcOOMpaTh YCTAaHOBKY W3 U30BITOYHOTO Habopa
o0opyIoBaHUS, ONUCBHIBATH XOA  ONbITA W  €ro  pe3yJbTaThl,
(dhopMyIUpOBaTH BHIBOJIBI;

MPOBOJIUTH TIPU HEOOXOJUMOCTH CEPHUIO0 MPSMBIX U3MEPEHUM, ONpeaenss
cpedHee 3HAYEHHE H3MEpAeMOil BenuyuHbBl ((POKycHOE paccTosiHue
coOuparolell JUH3bl), OOOCHOBBIBaTH BBIOOp croco0a H3MepeHus
(M3MepuTeNnbHOro Mpubopa);

IPOBOAMTH HCCIEIOBAHUE 3aBUCUMOCTEM (U3MYECKHX BEIMYUH C
UCTOJIb30BAaHUEM TNPSIMBIX H3MEPEHUN (3aBUCUMOCTh MYTH OT BPEMEHHU
IIpY PAaBHOYCKOPEHHOM JBH)KEHHUHM O€3 HadallbHOM CKOPOCTH, IMepuoaa
KOoJIe0aHUIl MAaTeMaTHUYeCKOro MasTHHKA OT JUIMHBI HUTH, 3aBUCUMOCTU
yIiia OTpa)KeHUsl CBETa OT yrja MaJeHUs W yIja MPEeIoMJIeHUs OT yria



MaJieHus): TUIAHUPOBATh HCCIIECIOBAHUE, CaMOCTOSITETLHO COOUpaTh
YCTaHOBKY, (UKCHpPOBaTh pe3yJbTaThl IMOJTYYECHHOW  3aBUCHMOCTH
(GbU3UYeCKUX BEIMYMH B BHJIE TaOIWIl U TpaduKOB, JCIaTh BBIBOJBI 110
pe3yybTaTaMm UCCIIEAOBAHUS;

MIPOBOJIUTh KOCBEHHBIC HW3MEPCHHS (U3UYECKUX BEIHYUH (CpEaHSSA
CKOpPOCTh U YCKOpEHHE Tela IMpPU PABHOYCKOPEHHOM JIBHXKCHHH,
YCKOPEHHE CBOOOIHOTO TMaJeHUs, KECTKOCTh MPYKUHBI, KOIPHUIIHEHT
TPEHUsSI CKOJNBKCHHS, MEXaHWdeckas padoTa W MOIIHOCTh, 4YacToTa M
nepuoJl KojeOaHW MaTeMaTHYeCKOro W TMPYXKUHHOTO MAasTHUKOB,
ONTUYECKasl CHJIa CcOOMparomiell  JIMH3bI, PaJUOAKTUBHBIN  (HOH):
MJIAHUPOBATh M3MEPEHUs, COOMPATh SKCIEPUMEHTAIBHYIO YCTAaHOBKY H
BBITIOJTHATh U3MEPEHHUSI, CIEIys MPEIIOKECHHOW WHCTPYKITUHU, BBIYUCIATH
3HAYEeHME BEJIMYMHBI U aHAIU3UPOBATh MOJyYEHHbIE PE3YJIbTAThI C YUETOM
3aJTaHHOU TTOTPEINTHOCTH U3MEPCHHUI;

COOJTFIOIaTh TIPaBHIIa TEXHUKU 0€30MaCHOCTH TIPH padoTe ¢ TabopaTOpHBIM
000py/I0BaHUEM;

pa3nMyaTh OCHOBHBIE TPH3HAKA W3YYEHHBIX (PU3UYECKUX MOJENei:
MaTepuaiabHas TOYKa, aOCONIOTHO TBEPAOE TEJIO, TOYCUHBIH HCTOYHUK
CBETa, JIy4, TOHKas JIMH3a, IUJIAHETapHAas MOJETh aToMa, HYKJIOHHAs
MOJI€JIb aTOMHOT'O SJIpa;

XapaKTEepU30BaTh MNPUHIUIBI  JEHCTBUS HW3YYEHHBIX MPUOOPOB W
TEXHHYECKHX YCTPOMCTB C OMOpPOM HA WX OmMucaHus (B TOM 4YHCIE:
CIUAOMETpP, JATYMKU TIOJOXKEHHUS, PACCTOSHUS M YCKOPCHHS, paKera,
9XOJIOT, OYKH, TEpHUCKOIN, (oToanmapar, ONTHYECKUE CBETOBOIHI,
CTIIEKTPOCKOII, JO3MMETp, Kamepa BuiabcoHa), HCIONB3yS 3HAHUA O
CBOWCTBaX (PU3MUECKMX SBICHUA W  HEOOXOAWUMBIC  (PU3HUECKUE
3aKOHOMEPHOCTH

MCIIOJIb30BaTh CXEMbI U CXEMATHYHBIC PUCYHKU M3YYEHHBIX TEXHHUECKUX
YCTPOMCTB, M3MEPUTEIBHBIX MPHOOPOB M TEXHOJIOTUYECKHUX TPOIIECCOB
NpU pEIICHUU Y4eOHO-TIPAKTHYECKUX 3a7a4, ONMTHYECKHE CXEMBI IS
MOCTPOEHUS N300paKeHHH B INIOCKOM 3epKajie M COOMparoliei JIMH3E;
NPUBOAUTh  NpPUMEPHl  (HaXomWTh HWHPOPMAIMIO O  TPUMEPAX)
MPAKTHYECKOTO HCIONB30BaHUs (U3UYCCKUX 3HAHWNA B ITOBCEIHEBHOMN
KU3HH I oOecriedeHus1 0€30ImacHOCTH IPpU OOpaIieHuu ¢ IpuOopaMu |
TEXHUYECKHUMH YCTPONCTBAMH, COXPAHEHHS 3J0POBbSI U COOJIIOJICHUS
HOPM JKOJIOTHYECKOTO TIOBEICHUS B OKPYKAIOIICH CpeIe;

OCYHIECTBJIATh MMOUCK HHPOpMaUK (PU3UUECKOrO0 COACpKAHUS B
HuTepHere, caMoCTOATENbHO (HOPMYITUPYS MOUCKOBBIN 3alpoc, HAXOAUTh



IyTH ONpPEAENICHUsI TOCTOBEPHOCTH MOJYYEHHOU MH(pOpPMAIIMU HA OCHOBE
MMEIOIMXCS 3HAHUM U TOIIOJHUTEIIBHBIX HCTOYHUKOB;

UCIOJb30BaTh IPU BBHIMOJIHEHUH YYEOHBIX 3a/laHUN HAyYHO-TIOMYJISIPHYIO
auTepaTypy  (U3MYECKOro conep)KaHMs, CIpaBOYHbIE MaTepualbl,
pecypcbl cetn MHTEpHET, BlIaieTh NpUEMaMH KOHCIIEKTUPOBAHUS TEKCTA,
npeodpa3oBaHus HH(GOPMALIUU U3 OJTHOM 3HAKOBOW CHUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBIE NMHCbMEHHBIE M YCTHBIE COOOLIEHUS HAa OCHOBE
MH(pOpMaIMU W3 HECKOJIbKUX HCTOYHHMKOB (PU3HYECKOIO COAEpKaHUs,
nyOJMYHO MPEJICTABIIATh PE3YIbTAThl MPOEKTHON UITU UCCIIEI0BATEILCKON
JNEATEIIbHOCTH, MIPU  3TOM TIPaMOTHO  HCIIOJB30BaTh  W3YYEHHBIN
NOHATUHHBIN anmapar HM3y4aeMoro pasziena (U3UKA U COMPOBOXKAATH
BBICTYIUICHUE TMpe3eHTalnel ¢ y4€ToM OCOOCHHOCTEH ayauTOpuu
CBEPCTHHUKOB.



TEMATHUYECKOE IIVTAHUPOBAHUE

7 KJIACC
KoanuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Kourpoasbnsie | IlpakTnueckue
n/n NporpamMMel Bcero o0pa3oBare/ibHbIE
padoThI padoThI
pecypchbl
Pazgen 1. ®uszuka u e€ poJsib B MO3HAHUM OKPYKAKIIEr0 MUPa
bubmoreka [JOK
1.1 0} - 2
H3HKa - Hayka o [pHpone https://m.edsoo.ru/7f416194
bubnuoreka [IOK
12 (PH3HHECKHE BENHHHEI 2 ! https://m.edsoo.ru/7f416194
. bubmoreka [JOK
1.3 EctecTBeHHOHAYUYHBII METOT TO3HAHUS 2 1 https://m.edso0.ru/7§416194
Hroro mo pazueny 6
Pa3nen 2. IlepBoHauajibHbIe CBeICHUS 0 CTPOCHUH BellecTBa
bubaunoreka [JOK
2.1 Crpoerne seiectsa ! https://m.edsoo.ru/7f416194
59 JIBI>keHNE 1 B3aUMOJICHCTBHEC YaCTHI] 9 1 bubmanoreka [JOK
' BELIECTBA https://m.eds00.ru/7f416194
bubmmoreka [JOK
2.3 ArperaTHbl€ COCTOSIHUS BEILIECTBA 2 https://m.edso0.ru/7§416194
Hroro mo pazueny 5
Paznen 3. /IBu:keHune v B3anMoAelicCTBUE TeJl
bu6mmoreka IIOK
3.1 MexaHueCKoe ABHKCHHE 3 https://m.edso0.ru/7f416194
3.2 WNuepuus, macca, miIo0THOCTh 4 1 bu6mmoreka [JOK



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

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

bubmoreka [JOK

3.3 Crma. Bugst ot 14 2 https://m.eds00.ru/7f416194
Hroro no pazgeny 21
Pa3nen 4. JlaBieHune TBEPABIX TeJl, dKUIAKOCTEH U ra3oB
41 [asnenue. Ilepenaua naBnenus TBEPABIMU 3 bubmmoreka [JOK
' TeJNaMH, JKUJIKOCTIMH M Ta3aMH https://m.edso0.ru/7f416194
bubmmoreka [JOK
4.2 Jlapnenne xuakocti > https://m.edsoo.ru/7f416194
bubnnoreka [IOK
4.3 ATmoc(eproe aasienue 6 https://m.edsoo.ru/7f416194
44 JleiicTBUE KUIKOCTH U Ta3a Ha MOTPYKEHHOE 7 3 bub6mmoreka [IOK
' B HHX TEJIO https://m.eds00.ru/7f416194
Hroro mo pazueny 21
Pa3nen 5. Pa6ora u MOIIHOCTb. DHEpPIus
bubnuoreka [IOK
>1 Pabora u MomEoCTS 3 . https://m.edso00.ru/7f416194
bubmoreka [JOK
5.2 Tpocthie MeXaHH3MbI > ! https://m.edso00.ru/7f416194
bubmunoreka [JOK
53 Mexarmeckas snepris 4 1 https://m.edsoo.ru/7f416194
Hroro no pazneny 12
PezepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 12



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

8 KUIIACC

KosanyecTBo yacoB JIeKTPOHHbIE
HaumeHoBaHMe pa3iesioB U TeM (undposbie)
Ne i/ Kounrpoabubie | Ilpakruueckue
NporpamMMmblI Bcero o0pa3oBarejbHbIE
padoThI padoThI
pecypchl
Pa3nen 1. TemoBble siBJ1eHHsA
. bubmoreka [JOK
11 (CTpOCHHE 1 CBOHCTBA BelleCTBA ! https://m.edsoo.ru/7f4181ce
bubmoreka [JOK
1.2 Teruosbie mporeccht 21 1 > https://m.edsoo.ru/7f4181ce
HUroro no pazneny 28
Paznen 2. DiiekTpu4ecKrue  MATHUTHBIE SIBJICHUS
91 DIIeKTpUUYECKHE 3apsiibl. 3apsHKCHHBIE Tela 7 1 bubmmoreka [JOK
' W UX B3aUMOJICHCTBUE https://m.edsoo.ru/7f4181ce
. . bubmuoreka [JOK
2.2 IToCTOSIHHBIN AEKTPUUECKUI TOK 20 2 7 https://m.edsoo.ru/7f4181ce
bubmaunoreka [JOK
2.3 MarHuTHbIC SIBJICHUS 6 1 1.5 https://m.edsoo.ru/7f4181ce
but6mmoreka [JOK
24 IICKTPOMArHHTHAS HHAYKIHS 4 https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 4 14.5



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

9 KIIACC

KosanyecTBo yacoB JIeKTPOHHbIE
HanMeHoBaHue pa3/iesioB U TeEM nudpoBbIe
Ne i/ P Kounrpoabubie | Ilpakruueckue (mucpp )
NporpamMMmblI Bcero o0pa3oBarejbHbIE
padoThI padoThI
pecypchl
Pasnea 1. Mexanudeckue siBJIeHU S
11 MexaHnueckoe IBUKEHUE U CIIOCOOBI €r0 10 1 bubmuoreka [JOK
' OIUCaHHUSI https://m.edsoo.ru/7f41a4a6
. bubmmoreka LIOK
12 Bsanmozenctaue e 20 ! 3 https://m.edsoo.ru/7f41a4a6
bubmaunoreka [JOK
13 3aKOHbI COXpaHCHNUA 10 3 https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 40
Pa3nen 2. MexaHu4eckue KoJ1e0aHUS U BOJTHBI
bub6mmoreka [JOK
2.1 Mexanmeckue konebanis ! 3 https://m.edsoo.ru/7f41a4a6
bubmaunoreka [JOK
2.2 M . 8 1 3
CXAHUCCKHE BOIHBL. 3BYK https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 15
Pa3nen 3. DjieKTpOMArHUTHOE TOJI€e U YJIEKTPOMATHUTHBIE BOJIHBI
DNEeKTPOMarHuTHOE I0JIE U bubnuotexa [JOK
3.1 6 2
3JICKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 6
Paznen 4. CBeroBble sIBJIeHUA
4.1 3aKOHBI pacIpOCTPAaHEHUS CBETa 6 2 bubnuoteka [JOK



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

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

bubmoreka [JOK
4.2 JIMH3BI 1 oNITHYECKHE PUOOPHI 6 3 https://m.edsoo.ru/7f41ada6
bubmoreka [JOK
4.3 Paznosxenue 6enoro cBera B CIIEKTP 3 2 https:/m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3nen 5. KBaHnTOBBIE SIBJICHUSI
bubmuoreka [JOK
51 Hcmyckanue v MOTIONIEHUE CBETa aTOMOM 4 1 https://m.edsoo.ru/7f41a4a6
bubmoreka [JOK
52 CTpoCHHE ATOMHOTO A/pa 6 L https://m.edsoo.ru/7f41a4a6
bubmaunoreka [JOK
5.3 SnepHble peakuuu 7 1 https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 17
Pa3nen 6. IloBTopurenbH0-00001IaI0 M MOYJIb
[ToBTOpenue u 0000IIEHNE COIEPKAHHS bubmmorexa [IOK
6.1 9 2
Kypca pusuku 3a 7-9 kmace https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 9
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 27



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




IHOYPOYHOE IINTAHUPOBAHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHTpoJibHbIe
padoThI

IIpakTH4eckue
padoThI

Jara
H3y4eHHUs

DJIEKTPOHHBIE
nu(ppoBbIe
o0pa3oBare/bHbIEC

pecypchl

®dusuka — HayKa O IPUPO/IE.
SABnenus npupoasl. dusnyeckue
SIBIICHUS

MexaHn4yecKue, TEIIOBEIE,
3JIEKTPUYECKHE, MarHUTHBIE,
CBETOBBIE, 3BYKOBBIC SIBJICHUS

duznyeckre BETUYUHbBI U UX
U3MEpEeHHe

VYpok-uccnenoanue "M3mepenue
TeMIepaTypsl MPU MOMOIIU
KHUJKOCTHOTO TEPMOMETPA U JaTUMKa
TemnepaTypsl"

Kak ¢u3uka u qpyrue ecrecTBeHHBIC
HayKH{ U3Yy4aroT MPUPOLY.
EcrecTBeHHOHAYUYHBIN METO/T
no3Hanus. Onucanue GU3HIECKUX
SIBJICHHUH C TIOMOIILIO MOJICIICH

bu6mmoreka [JOK
https://m.edsoo.ru/ff09f72a

VYpoxk-uccnenosanue "IIpoBepka
TUITOTE3bL: TaTbHOCTD MOJIETA IIAPUKA,
ITyLIEHHOTO TOPU30HTAIBHO, TEM
OombIie, yem OoJbIIe BHICOTA MycKa"



https://m.edsoo.ru/ff09f72a

Crpoenue BemectBa. ONbITHI,

7 OKa3bIBAIOIIME JUCKPETHOE CTPOCHNE bubmmorexa HOK
A HE AUCKP p https://m.edsoo.ru/ff09fe0a
BELIECTBA
8 JIBIKEHME YacTHUIT BEIIECTBA bubmmorexa [TOK
https://m.edsoo.ru/ff0a013e
VYpoxk-uccnenoanue « ONbITH O
9 HAOIIOJICHUIO TETJIOBOTO PACIIMPEHUS
rasoB»
10 ArperaTHbI€ COCTOSTHUS BEIIECTBA
B3auMocBsA3b MEKy CBOMCTBAMU
BEIIECTB B Pa3HBIX arperaTHbIX
11 COCTOSIHUSIX U UX bubmuoreka [JOK
aTOMHOMOJIEKYJISIPHBIM CTPOEHHUEM. https://m.edsoo.ru/ff0a0378
OcoOeHHOCTH arperaTHbIX COCTOSTHHUI
BOJIBI
MexaHnuecKkoe OBUKEHHUE.
12 PaBHOMEPHOE U HEPABHOMEPHOE Bubmorexa OK
P P P https://m.edsoo.ru/ff0a05c6
JIBUKEHUE
but6moreka [JOK
13 CkopocTth. EnUHAIEI CKOPOCTH
p JUAHH P https://m.edsoo.ru/ff0a079c
14 Pacuer myru 1 BpeMeHU ABUKEHUA Bubmorexa OK
yr p A https://m.edsoo.ru/ff0a0ae4
Nueprusg. 3aKoH HHEPITAH.
15 BSaI/II)MO elficTBHE TGJ‘IpKaK IpUYrHA bubmmorexa [IOK
a p https://m.edsoo.ru/ff0a0c10
W3MEHEHUS! CKOPOCTH JIBIKCHUS TEJl
IInotHOCTH BemiecTBa. Pacuer macchl but6mmoreka [JOK
16
1 00beMa Tella IO €ro INIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlaboparopHas paborta «Onpezenenue



https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee

IIJIOTHOCTH TBép,Z[OFO TCIa»

Pemrenue 3amay no teme "IImoTHOCTE

bu6mmoreka [JOK

1
8 BemecTBa" https://m.edsoo.ru/ff0al23c
Cuna Kak XxapakTepHUCTUKA
19 B3aumoiericTBus Ten. Cua
yrnpyroctu. 3akoH ['yka
JlabopatopHnas pabora «3yuenue
20 3aBUCUMOCTH PACTSIKEHUS
(nedopmarum) Npy>KUHbI OT
IIPUJIOKEHHON CHIIBL»
21 SBnenue tarorenus. Cuja TSHKECTH
CBs13b MEXKIY CHIION TSKECTH U
22 Maccoi TenleltyBec Tena. Pemenue bubmorexa LOK
’ ' https://m.edsoo0.ru/ff0al778
3a1a4 1o Teme "Cuna TsoxkecT"
23 Cuna TsKecTH Ha Jpyrux IJIaHeTax. bubmuoreka [IOK
dusnyeckre XapaKTEPUCTHKH TUIAHET https://m.edsoo.ru/ff0a1502
bubaunoreka [JOK
24 4 .
3MEPCHHE CHIL. JIHaMOoMeTp https://m.edsoo.ru/ff0al8cc
bubmuoreka [JOK
2 B .H
> ee Tera. HEBecoMocTh https://m.edsoo.ru/ff0al778
CrnosxeHue IByX CHJI, HallpaBIE€HHBIX
26 10 OJHOM IIPSMOU bubmorexa [JOK
8 N P ’ https://m.edsoo.ru/ff0ala70
PaBHOnelicTBYyIOmAs CHIT
97 Pemrenue 3amay mo teme
"PaBHonelicTByrOMmAast cui”
TpeHue CKONbXKEHUS U TPEHUE MOKOSI. bubanoreka [JOK
28
Tpenue B mpupojie ¥ TEXHUKE https://m.edsoo.ru/ff0alb9c
29 JlabopatopHas pabdora «3yuenune bubmmorexa [JOK



https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c

3aBHCHMOCTH CHJIBI TPEHHUS
CKOJIbXKEHUS OT CHJIBbI JABJICHUS U
XapakTepa CONpHuKacaromuxcs
ITOBEPXHOCTEN»

https://m.edsoo.ru/ff0alcc8

Pemenue 3amau Ha onpenenexHue

30
PaBHOJICUCTBYIOLLIEN CUIIBI
Pemrenue 3amau mo temaM: «Bec
31 Tenay, «I'paduaeckoe nzobpakeHne bubmorexa [JOK
cuy, «Cunely, «PaBHOACHCTBYIOII A https://m.edsoo.ru/ff0alde0
CHID»
KonTponbHas padoTa o Temam:
«MexaHnueckoe IBIKeHHE, «Macca,
32 IUIOTHOCThY, «Bec Tenay,
«I'padmueckoe n300pakeHrue Cui,
«Cuibsn
JaBnenune. CriocoObl yMEHBIICHUS U bubnuoreka [JOK
33 ]
YBEITUYCHHMSI TaBJICHUS https://m.edsoo.ru/ff0a20a6
JlaBnenune ra3a. 3aBUCHMOCTh
34 JaBJeHHUA ra3a oT 00béMa bubmmorexa [TOK
’ https://m.edsoo.ru/ff0a2376
TEMIEPaTyPHI
Ilepenaua maBieHus TBEPILIMU
35 TCJ‘II;MI/I KUIKOCTSIMU I/IlIiaBaMI/I 3akoH bubmorexa [JOK
» JHI ' https://m.edsoo.ru/ff0a25b0
ITackans
36 JlaBiieHre B )XUIKOCTH U rase, bu6mmoreka [JOK
BBI3BAHHOE JEHCTBUEM CHIIBI TSKECTHU https://m.edsoo.ru/ff0a2718
37 Pemenne 3agau no teme «/[aBnenue B bubnuoreka [JOK
JKUJIKOCTH U Ta3e. 3akoH Ilackamsy https://m.edsoo.ru/ff0a2826
38 Cooblmraroruecs: CoCy/Ibl bubauoreka IJOK



https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826

https://m.edsoo.ru/ff0a2970

bu6mmoreka [JOK

39 Trapapucciit npece https://m.edsoo.ru/ff0a3136
40 Manowmerpsl. [lopmHeBon
YKUJIKOCTHBIM HACOC
Atmocdepa 3emnu. [Tpuynnel
CYIIECTBOBAHUS BO3YIITHOM
41 O}g:.]'IO‘IKI/I 3emiu 3aByI/ICI/IMOCTI> bubmmorexa [JOK
i https://m.edsoo.ru/ff0a2b5a
aTMOC(epHOTO JaBJICHUS OT BBICOTHI
HaJI YpOBHEM MOPS
bubmuoreka [JOK
42 B LA
ec Bo3ayxa. ATMocdepHOe TaBiIcHHe https://m.edsoo.ru/ff0a2b5a
43 N3mepenne armocepHOro naBiacHUs. bubmorexa [JOK
OnbiT Toppuuemiu https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTH aTMOC(HEPHOTO
44 aBJICHUS OT BLICOTIE)HI; OBHEM brbmmorexa [IOK
g AP https://m.edsoo.ru/ff0a2fc4
Mops
45 bapometp-anepouna. ArmochepHoe bubmoreka [JOK
JTABJICHUE HA PA3JIUYHBIX BBICOTaX https://m.edsoo.ru/ff0a2fc4
16 Pemenne 3amay mo teme
"AtmocdepHoe naBneHue"”
JlelicTBUE ®KUAKOCTH U Ta3a Ha
47 o €HHOE B HUX TEJIO bubmorexa LTOK
Pyx ' https://m.edsoo.ru/ff0a3276
ApxumenoBa cuia
JlabopatopHas pabota «Onpenenenue
48 BBITQJIKUBAIOIIEH CHJIBI, bubmuoreka [{OK

,Z[GI\/’ICTBYIOH_ICI\/'I Ha TEJIO, MOIrPYKCHHOC
B XKXUIKOCTbB)

https://m.edsoo.ru/ff0a33fc



https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc

49

JlaGoparopHas paboTa 1o reme
«HMccnenoBanne 3aBUCUMOCTH Beca
Tena B BOJIE OT 00bEMa MOTPYKEHHOU
B )KHJIKOCTb YacTH TEJIa»

bubaunoreka [JOK
https://m.edsoo.ru/ff0a3514

50

IlnaBanue Ten

bubmuoreka [JOK
https://m.edsoo.ru/ff0a3a96

51

JlaGoparopHas pabota
"KoncTpyrpoBanue apeomerpa Wiu
KOHCTPYMPOBAHUE JIOJKH U
ompenesieHne e€ rpy30mnoabEMHOCTH"

52

Pemenue 3amau o remam: «IlnaBanue
cynoB. Bo3ayxomnnaBanuey,
«JlaBiieHnEe TBEPIBIX TEI, KUIKOCTEH
1 Ta30B»

but6mmoreka [JOK
https://m.edsoo.ru/ff0a3654

53

Mexannueckast pabora

bubaunoreka [JOK
https://m.edsoo.ru/ff0a3f82

54

MomHocTts. EquHUNEI MOIITHOCTH

bu6moreka [JOK
https://m.edsoo.ru/ff0a3f82

55

VYpok-uccnenoranue "Pacuér
MOIIIHOCTH, Pa3BUBAEMOU IIPH
noabeMe 1o jectauie"

56

[Ipocteie MexaHu3Mbl. Poryar.
PaBHOBecue cuit Ha pbluare

57

KonTponbhas pabota no teme
«JlaBneHue TBEPIbIX TeIl, JKUAKOCTEN
1 ra3oBy» / Beepoccuiickas
poBepoyHas paboTa

58

PesepBHblii ypok. Pabota ¢ TekcTamu
1o Teme «JlaBneHue TBEPABIX Ted,

bubaunoreka [JOK
https://m.edsoo.ru/ffOa4ffe



https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a4ffe

XKUAKOCTel U ra3oBy» / Beepoccuiickas
MpoBepoYHas paboTa

59

Prryaru B TexHuke, OBITY U IPUPOJIE.
Jlaboparopnas pabora
«HccenenoBanue yCciloBUM paBHOBECHS
pblyara»

0.5

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a478e

60

Pemrenue 3amay no teMe « Y CI0OBUA
PaBHOBECHS phIUaray

bubaunoreka [JOK
https://m.edsoo.ru/ff0a48a6

61

Koaddumuent noneznoro nencraus
Mexanuszma. JlabopatopHuas pabota
«3mepenne KIIJ[ HakmoHHON
TIOCKOCTID)

0.5

62

Pemenwe 3amgau no teme "Pabora,
MottHocTh, KIT/T"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a4c48

63

Mexanunueckasi SHEprus.
Kunernueckast 1 moTeHIMAIbHAS
SHEprus

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a4252

64

3aK0H COXpAHEHUST MEXaHUIECKOM
SHEPTHUH

bubmuoreka [JOK
https://m.edsoo.ru/ff0a4360

65

YPOK-3KCIIEPUMEHT I10 TEME
"DKCIEpUMEHTAIILHOE ONIPEEIICHNE
W3MEHEHUs] KUHETHYECKOU U
MOTEHUUAIBHON YHEPTUU MTPU
CKaThIBAHMU TeJ1a 110 HaKJIOHHON
IJI0CKOCTH"

66

KonTponbuas pabota mo teme
«PaboTa ¥ MOIITHOCTh. DHEPTHD»

67

PesepBHbIii ypok. Pabora ¢ Tekctamu

bu6mmoreka [JOK



https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360

o TeMe "MexaHnnueckoe nBHxeHue"

https://m.edsoo.ru/ff0ad4ee6

PesepBHbIii ypok. PaboTa ¢ Tekctamu

68 o TeMme "Padora. MoOIHOCTE. 1
Ouneprus"
OBIIEE KOJIMYECTBO HACOB I10 68 12

I[TPOI'PAMME



https://m.edsoo.ru/ff0a4ee6

8 KUIIACC

Kosaun4yecTBo yacoB DJIeKTPOHHbIE
Ne Mara nu(ppoBbIe
Tema ypoka KonrpoJabnsie | Ilpakruyeckue
n/n Bcero H3y4yeHusi | oOpa3zoBaTeJbHbIC
padoThI padoThI
pecypchl
OcCHOBHBIE TIOJOXKEHUS MOJIEKYISIPHO-
1 KUHETUYECKOUM TeOpUHU U UX ori]HTELIe 1 bubmmorexa [JOK
P https://m.edso0.ru/ff0a5256
MOJITBEP>KICHHUS
2 Macca u pa3Mep aTOMOB U MOJIEKYJT 1
3 Mogenu TBEpAOTO, JKUIKOTO U 1 bubmuoreka [JOK
ra3000pa3HOro COCTOSIHUH BEIIECTBA https://m.edsoo.ru/ff0a540e
OObsicHEeHHEe CBOMCTB TBEPIOTO,
4 AKUJKOTO U ra3000pa3HOr0 COCTOSIHUIMA 1
BEIIECTBA HA OCHOBE IOJI0KEHUN
MOJIEKYJISIPHO-KUHETUYECKON TeOpHUH
5 Kpucrammueckue u amopdHbie Tema 1 bubmorexa LTOK
P P https://m.edsoo.ru/ff0a5800
5 CmaunBaHue U KanWUISIPHOCTD. 1 bubnuoreka [IOK
[ToBepxHOCTHOE HATSIHKECHUE https://m.edso0.ru/ff0a5530
7 TemnnoBoe pacliupeHue u cxaTue 1 Brbmmorexa [IOK
P P https://m.edsoo.ru/ff0a5a26
Temneparypa. CBs3b TeMIIEpaTyphl CO
8 CKOPOCTBIO TETJIOBOTO JBUKEHUS 1
JaCTHIL
9 Buytpennss sneprus. CriocoOsr 1 bubnuoreka [IOK
U3MECHEHMS BHYTPEHHEU DHEPIUU https://m.edsoo.ru/ff0a5c60
10 Bunb Terutonepenaun 1 but6mmoreka [JOK



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60

https://m.edsoo.ru/ff0a6412

VYpok-koHpepennus "TlpakTuueckoe
UCIIO0JIb30BaHKE TEIIOBBIX CBOWCTB

bubauoreka [JOK

11
BEILIECTB U MATEPUAJIOB B LIEIIAX https://m.edso0.ru/ff0a65c0
sHeprocoepexenus”

12 KonndectBo Temnotsl. Y nenbHast but6moreka [JOK
TEMI0EMKOCTb https://m.edso0.ru/ff0a6976

13 VYpaBHenue TeroBoro OagaHca. bubmoreka [JOK
Termoo0MeH U TEMIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlaboparopHas paboTa
"UccnenoBanue sBICHUS but6mmoreka [JOK

14
TEMI000MeHa TIPH CMEIIMBAaHUU https://m.edsoo.ru/ff0a6a98
XOJIOJTHOM M TOpsiYei BOIbI"
PacueT xoanudecTBa TEIIOTHI,

15 HE00XO0IMMOTO JIsl HarpeBaHUs Tella
Y BBIICTSIEMOTO UM TIPH OXJIQKICHUH

16 JlaboparopHas padora "OnpeneneHue bubmoreka [JOK
yIeTbHON TEMIOEMKOCTH BEIIeCTBA" https://m.edsoo.ru/ff0a6bb0
OHeprus TOIIMBA. Y IeNbHasl TEII0Ta bubnuoreka [IOK

17
CropaHus https://m.edsoo.ru/ff0a7b5a
[1naBnenue u oTBEepAEBaHNE

18 KPUCTAJUTMYECKUX TeJ. Y IebHast bubmmorexa [JOK

P thde https://m.edsoo.ru/ff0a71d2

TEIUIOTA MJIaBJICHUS

19 Jlaboparopnas pabora "OnpeneneHue bubmorexa [JOK
yJIeIbHOM TEIUIOTHI TUIaBJIeHUs Jibja" https://m.edsoo.ru/ff0a72fe

20 [TapooOpa3zoBaHue 1 KOHJEHCAIIHS. bubnmuoreka [IOK
Hcmapenue https://m.edsoo.ru/ff0a740c

21 Kunienne. Y nenpHas temiora bubaunoreka [JOK



https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c

napooOpa3oBaHus U KOHACHCAITUH.
3aBHCHMOCTb TeMIIEpaTypbl KUIIEHUS
0T aTMOoCc(epHOro JaBiICHUS

https://m.edsoo.ru/ff0a786¢

22

BnaxHocts Bo3nyxa. Jlaboparopnas
pabota "Onpenenenue
OTHOCUTEIILHON BIaXXHOCTH BO3yxa"

bubaunoreka [JOK
https://m.edsoo.ru/ff0a7628

23

Pemenwue 3aiau Ha onpesiesieHre
BJIQKHOCTH BO3]IyXa

24

[TpuHIUIBEL PA0OTHI TETIIIOBBIX
nsurareneii. [lapoBas TypOuHa.
JIBurarenpb BHYTPEHHETO CrOpaHHs

25

KIIJI TermoBoro aBuraress.
TennoBele NBUTATEIIN U 3alIUTa
OKpY>Karole cpeibl

but6mmoreka [JOK
https://m.edsoo.ru/ff0a7c7c

26

3akoH COXpaHCHHA U NPCBPAILLICHUA
OHCPTHHU B TCIJIOBBIX ITPOLICCCaX

27

[ToaroroBka K KOHTPOJILHOHM paboTe
o Teme "TermoBbie sIBJICHUS.
W3MeHeHue arperaTHbIX COCTOSIHUM
BeniecTra"

bubmuoreka [JOK
https://m.edsoo.ru/ff0a83f2

28

KonTponbHas pabota mo teme
"TerioBrle ABiIcHUI. 3MeHeHue
arperaTHbIX COCTOSIHUI BeriecTna"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a86ae

29

DnekTpusanus ten. J[Ba poxa
IMEKTPUUYECKUX 3aPSI0B

30

Ypok-uccnenopanue "IaeKTpU3aLMS
TeJ UHIYKLIHEH U TIpu
CONPUKOCHOBEHUU"



https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae

BiauMmogeiictBue 3apAKCHHBIX TCJI.

bubaunoreka [JOK

31 3akoH Kynona https://m.edsoo.ru/ff0a87e4
DIIEeKTpUUYECKOE TOJIE.

39 HanpsiskeHHOCTB AJIEKTPUYECKOTrO bubnuoreka [IOK
nosist. [IpuHnyn cynepnosunuu https://m.edsoo.ru/ff0a8a0a
INEKTPUUYECKUX TTOJIeH
Hocurenu snexkTpuueckux 3apsioB.

33 DneMeHTapHbIN 3apsia. CTpoeHue
aToma

34 [IpoBOIHMKYN U AUAIEKTPUKH. 3aKOH bubnuoreka [IOK
COXpaHEHUS IMEKTPUUECKOTO 3apsiaa https://m.edsoo.ru/ff0a8ef6

35 Pemenue 3anay Ha nprUMEHEHUE bubmorexa [JOK
CBOWCTB JICKTPUUYECKUX 3aPsAJI0B https://m.edsoo.ru/ff0a90cc
DNEKTPUUYSCKUH TOK, YCIOBHS €0

36 cymecI;BOBaHI/m. I/ICTZ‘{HI/IKI/I bubmmorera LIOK

https://m.edsoo.ru/ff0a95a4

AJEKTPUUECKOTO TOKA

37 JICHCTBUS ICKTPUIECKOTO TOKA bubmorexa LOK

https://m.edsoo.ru/ff0a96b2

VYpok-uccnenoranue "JleiictBue

38 AIIEKTPHUYECKOTO MOJIS Ha MIPOBOTHUKHU 1
U JUDJIEKTPUKHU"

39 DIIEKTPUYECKHUI TOK B METaJlIax, bubmmorexa [JOK
JKAIKOCTSIX U razax https://m.edsoo.ru/ff0a9838

40 DneKTpuyuecKas Lenb U €€ COCTaBHbIE
4acTu
Cuna Toka. JlaboparopHast pabota BuGmiorexa LIOK

41 "N3mepenHne u peryiaupoBaHUe CHITbI 0.5

TOKa"

https://m.edsoo.ru/ff0a8bd6



https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6

DNEKTPUUECKOE HATIPSIKEHHUE.
Boastmerp. Jlaboparoprast pabota

bubaunoreka [JOK

42 "M3MepeHne u peryiupoBaHue 05 https://m.edsoo.ru/ff0a%e14
HarpsixeHus"

43 CorpoTuBIi€HHE TPOBOIHUKA. bubmuoreka [JOK
VY enbHoe CONpOTUBIIEHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
JlaboparopHas paboTa "3aBHCUMOCTb

44 AJICKTPUIECKOTO COTMPOTHUBIICHUS 1 bubmorexa [JOK
MPOBOJHUKA OT €r0 JUIMHBI, TJIOIIAIN https://m.edsoo.ru/ff0aa738
IIONIEPEYHOr0 CEUEHuUs U MaTepuaia"
3aBUCUMOCTb CHJIBI TOKA OT

45 HanpspkeHus. 3akoH Oma 11 ydacTka bubmmorexa [IOK

https://m.edsoo.ru/ff0aa44a

1enu
JlaGoparopnast pabora
"HccnenoBanye 3aBUCUMOCTH CHJIBI

46 TOKa, UIYILLETro Yepe3 pe3ucTop, oT 1 bubmmorexa [JOK

https://m.edsoo.ru/ff0aa04e

COIPOTHUBIICHUSI pEe3UCTOpa U
HaIpsDKEHUST Ha pe3ucTope”

47 [TocnenoBarenbHOE U MapaylieIbHOE
CO€JIMHEHUS IPOBOJHUKOB
JlaboparopHas pabota "IIpoBepka

48 MpaBUJIa CIOKEHUS HANPSKEHUN TPU 1 bubmmoreka [JOK
MOCJIEI0BATEILHOM COSIMHEHUU JBYX https://m.edsoo.ru/ff0aaa58
pe3uctopoB"
JlabopatopHas pabdota "IIpoBepka

49 MpaBuJIa JIJIsl CUJIBI TOKa TIPU 1 bubnmuorexa [JOK

napajyieIbHOM COSAUHEHUHN
pe3ucTopoB”

https://m.edsoo.ru/ff0aadle



https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e

Pemenue 3agau Ha MMPUMCHCHHC

bu6moreka [JOK

50 3akoHa OMa U1 pa3InYHOro
JUIA P https://m.edsoo.ru/ff0aaf8a
COCIMHEHUS MPOBOJHUKOB
51 PaboTa 1 MOIIIHOCTH AIEKTPUIECKOTO bubmuorexa [JOK
Toka. 3akoH Jlxoyns-Jlenma https://m.edsoo.ru/ff0ab124
JIabopartopHas pabota "OmnpeneneHue
52 a60TpLI I/II;/IO §OCTH DJIEK pI/I‘IeCKOFO bubmorexa [JOK
P " B P https://m.edsoo.ru/ff0ab3e0
TOKa
DNEKTPUYECKHE TEMH U MTOTPEONTEITN
53 DIIEKTPUUECKOI DHEPTUU B OBIT bubmorexa [IOK
p p Y. https://m.edsoo.ru/ff0ab660
KopoTtkoe 3ambikanmne
54 ITocTosIHHBIE MATHUTEI, X
B3aUMOJICHCTBUE
55 VYpok-uccinenosanue "M3yuenue bubmuorexa [JOK
HO0J€HN MOCTOSIHHBIX MAaTrHUTOB" https://m.edsoo.ru/ff0ac3d0
MarnautHoe moie. MaruuTHoe moJe
56 3eMJId U €ro 3HauyeHHue Ul )KU3HU Ha Bubmorexa OK
https://m.edsoo.ru/ff0acOba
3emie
[MoaroroBka Kk KOHTPOJILHOU paboTe
o TeMe "DIeKTPUUECKHE 3apsiIbl.
57 3apsoKeHHbBIE TeJl;)a U UX ’ bubmorexa [IOK
P N . https://m.edsoo.ru/ff0abd2c
B3auMoaelcTBus. I1ocToOSIHHbBII
AJIEKTPUIECKUN TOK"
KonTponbhas pabota no teme
"DneKTpuuecKue 3apsabl.
bubmuoreka [JOK
58 3apsKEHHBIE TEIa U UX

B3auMoaeicTBUA. I1oCcTOIHHBIN
anekTpudeckuit Tok" / Beepoccuniickas

https://m.edsoo.ru/ff0abea8



https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8

MpoBepoyHas pabora

59

PesepBHbIii ypok. PaboTta ¢ Tekcramu
o Teme "llocTosiHHBII
anekTpuyeckuil Tok" / Beepoccuiickas
IIpoBepoYHas pabora

bu6mmoreka [JOK
https://m.edsoo.ru/ff0acdc6

60

OnbiT Opcrena. MarauTHoe nosue
AJIEKTPUIECKOTO TOKa MarHuTHoe
T0JI€ KaTyIIKH C TOKOM

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ac1d?

61

[IpumeHeHnne 1eKTpOMarHuToB B
TexHuke. Jlaboparopnas pabora
"N3ydeHue nelcTBUS MarHUTHOTO
10JIsl HA MPOBOJAHUK C TOKOM"

0.5

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ac74a

62

DNEKTPOABUTATENb TOCTOSHHOTO
Toka. Mcnonp3oBanue
3JIEKTPOJIBUTaTEIei B TEXHUYECKUX
YCTpOMCTBaxX M Ha TPAHCIIOPTE.
Jlaboparopnas pabora
"KoHcTpyHpoBaHUE U U3yUEHUE
paboThI AJIEKTpOABUTATENS "

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ac86c¢

63

Omnbrtel @apases. 3akoH
3JIEKTPOMAarHUTHON MHAYKIUH.
[IpaBuno Jlenua

64

Onektporenepartop. CriocoObl
MOJIyYEHUS AIEKTPUUYECKON SHEPTUH.
DNEeKTpOCTaHIIMU Ha
BO300HOBJISIEMBIX UCTOUHUKAX
SHEPTUU

65

[ToaroroBka Kk KOHTPOJILHOM paboTe
1o TeMe "DIIeKTPUUECKHE U



https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c

MAarHUTHEIE SIBJIEHUS"

KontponbHas padoTa mo teme

66 "JJIEKTPHYECKUE U MATHUTHBIE 1 bubmmorexa [IOK
8 p" https://m.edsoo.ru/ff0acb14

SIBJICHUS

67 PesepeHrlii ypok. Pabota ¢ Tekcramu 1 bubmuoreka [JOK
o teme "TeruioBeie ABieHUs" https://m.edsoo.ru/ff0acc5e

68 PesepBHbIif ypok. PaboTta ¢ Tekcramu 1
no teme "MaraurtHele SBiaeHus"

OBIIEE KOJIMYECTBO HACOB I1O
1 68 14.5

[NPOI'PAMME



https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e

9 KIIACC

Kosun4yecTBo yacoB DJIeKTPOHHBbIE
Ne Hara nupposbIe
Tema ypoka Konrpoasbnsie | IlpakTunuyeckue
n/n Bcero u3y4yeHusi | oOpa3oBaTeIbHbIE
padoThI padoThI
pecypchl

1 Mexanndeckoe JBIKECHUE. 1
MartepuanbHas TOUKa
Cucrema otcueta. OTHOCHTEIIBHOCTh bubmuoreka [JOK

2 1
MEXaHHYECKOTO JIBHXKEHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE NIPSIMOJIMHEWHOE 1 bubnuoteka LIOK
IBU)KCHUE https://m.edsoo.ru/ff0ad19a
HepaBHomepHOE TpsSMOIMHENHOE

4 nerxeHue. CpeaHsisi © MTHOBEHHAs 1
CKOpPOCTb

5 [IpssMOIMHENHOE PAaBHOYCKOPEHHOE 1 bubmuoreka [JOK
JBYDKEHUE. Y CKOpEHHUE https://m.edsoo.ru/ff0ad8d4
CkopocCTh NPSMOINHEINHOTO

6 PaBHOYCKOPEHHOTO JIBHKCHUSI. 1
I'paduk ckopocTu
JlaboparopHas pabota "Onpenenenue

7 YCKOPEHUS TeJla IIPU 1 1 bubnuorexa [JOK
PaBHOYCKOPEHHOM JBUKEHHUH T10 https://m.edsoo.ru/ff0adb18
HAKJIOHHOM IUI0CKOCTH"

8 CBobonHoe nanenue ten. OnbIThl 1
lanunes

9 PaBHOMEpHOE IBHXKEHME 11O 1 Bbubmuoreka [{OK
okpyxxHocTH. [lepnos u yactora https://m.edsoo.ru/ff0ae176



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176

oOparenus. JIunelinas u yriosast

CKOpPOCTH
10 [lenTpocTpeMuTenbHOE YCKOPEHUE
11 Ilepseiit 3akoH Hprorona. Bekrop bubnuoreka [IOK
CHJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroToHa. bubnmuoreka [{OK
PaBHonelicTBytOmAs cuna https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akoH HproToHa. bubnuoreka [IOK
Cynepro3uus cui https://m.edsoo0.ru/ff0ae982
Pemenue 3aa4 Ha npUMEHEHNE bubmuoreka [JOK
14
3aK0HOB HproTOHA https://m.edsoo.ru/ff0aeb6c
bu6moreka [JOK
15 C .3 r
118 YHpYTOCTH. SakOH & yka https://m.edsoo.ru/ff0aeca2
16 Pemenue 3amau no reme «Cuia
YIIPYTrOCTH»
17 JlaboparopHas pabora «OnpeaeneHue bubnuorexa [IOK
KECTKOCTHU MPYKUHBD) https://m.edsoo.ru/ff0aee28
bu6moreka [JOK
18 Cuna Tperus https://m.edsoo.ru/ff0af738
19 Pemenue 3amau no teme «Cuia bubmmoreka [{OK
TPEHUS» https://m.edsoo.ru/ff0afa26
JlabopatopHas pabota "Onpenenenue bubmotexa [JOK
20
K03((UITMEHTA TPEHUS CKOJTBKCHUS" https://m.edsoo.ru/ffOaf8be
P "3
. HemeHHe 3?jnaq o TeMe aK((j)HI:I BuGmorexa LIOK
HOTO?a' f1a yrpyrocty. L https://m.edsoo.ru/ffOafb8e
TpPEeHHUS
29 Cuiia TSOKeCTH U 3aKOH BCEMUPHOTO bubmuoreka [JOK

TATOTEHHS. Y CKOPEHHE CBOOOHOTO

https://m.edsoo.ru/ff0af044



https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044

naacHUsA

Ypok-koudepenmus "JIBrkeHne Ten

23 BOKPYT' TPaBUTAIIMOHHOTO LIEHTpa
(Conuneunas cucrema). ['amaktuxu"
Pemenue 3anau no reme "Cuia
24 TSDKECTH U 3aKOH BCEMHPHOTO bubmorexa [TOK
p https://m.edsoo.ru/ff0af5f8
TSATOTeHUS "

o5 [TepBas kocMu4eckasi CKOPOCTb. bubmorexa [JOK
HesecomocTs u neperpy3ku https://m.edsoo.ru/ff0af33c
PaBHOBeCcHE MaTepHUanbHON TOUKHU.

AGCONI0THO TBEPIOE TETIO.
26 PaBsHOBecue TBEpIOrO TEIIA C Bubmiorexa TOK
. P https://m.edsoo.ru/ffOafe36
3aKpEIIEHHON OChIO BpAIICHHUS.
MowmeHnT cuinsl. LleHTp TsokecTH
PaBHOBecHe maTepuanbHOW TOUKH.
AGComI0THO TBEPOE TETIO.

27 PaBHOBecue TBEpIOTO TENA C
3aKPEIUIEHHON OCBIO BPaLICHUS.
MowmeHnT cunsl. LleHTp TspkecTn

28 Pemenne 3aymau mo teme "MoMeHT bubnmorexa [JOK
cunbl. LlenTp TsixecTn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJILHOM pabOTE MO

29 TeMe "MexaHHnuecKoe JIBIKCHHE bubmroreia LIOK

. ,,H ' https://m.edsoo.ru/ff0b0408
BzanmopeiicTBre Tl
KonrponsHas padora no teme
30 "MexaHu4ecKoe IBHKEHHE bubmmorexa [JOK
N A \ ' https://m.edsoo.ru/ff0b06ec
B3aumopgeiictBue Ten
31 Nmnynbe Tena. Ummynbe critbl. 3aK0H bubnmorexa [JOK



https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec

COXPAHEHHUS UMITyJIbCca. YTIPYTroe u
HEYNpPyTroe B3auMOJICHICTBUE

https://m.edsoo.ru/ffOb07fa

Pemrenue 3amau mo teme "3akoH

bu6mmoreka [JOK

32 COXpaHEHHS UMITYJIhca" https://m.edso0.ru/ff0b096¢
33 VYpoxk-koudepenmus "PeakTuBHOE
JBUKEHUE B MIPUPOJIE U TEXHUKE"
34 Mexannveckasi paboTa ¥ MOIITHOCTh ngﬁ;ﬁ:&igg}:ﬂ)b 0a84
35 Pabora cuitbl TSKECTH, CHITBI bubmuoreka [{OK
YIPYTOCTU U CUJIBI TPEHUS https://m.edsoo.ru/ff0b0db8
Jlabopatopnas pabota «Omnpenenenue
36 paboTHI CHIIBI TPEHUS TPU
PaBHOMEPHOM JBMKEHUU TeJla IO
TOPU30HTATHHON MTOBEPXHOCTH
37 CBsi3b DHEPTUH U PAOOTHL.
[ToTennuanbpHas SHEPTHUS
38 Kunernueckas sneprus. Teopema o bubmuoreka [JOK
KUHETUYECKOW SHEPTUH https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHMsI SHEPTUU B
MEXaHUKE
40 JlaboparopHas pabota «V3yueHue Bbubmuoreka [{OK
3aKOHA COXPAHEHUS YHEPTUM https://m.edsoo.ru/ffOb12fe
41 KonebarenpHoe ABMKCHHUE U €TI0 bubmuoreka [{OK
XapaKTEPUCTUKU https://m.edso0.ru/ff0b1858
42 3aryxaronye KojaeoaHus. bubmuoreka [IOK
Breinyxaennsie konebanus. Pesonanc https://m.edsoo.ru/ff0b20f0
43 MaremaTu4yeckuil U Npy>KUHHbBIA

MasTHHUKHU



https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0

44

VYpok-uccienoBanue «3aBUCUMOCTb
nepuoJia KoJeOaHuii OT KECTKOCTH
MIPYXHUHBI B MacChl TPy3a»

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b197a

45

[IpeBpaiienue sHeprun npu
MEXAaHUYECKUX KOIEeOaHUIX

46

JlaboparopHas pabota «OnpezneneHne
YaCTOThI U MEpHOA KoneOaHni
IPY’KUHHOTO MasTHUKa»

bu6mmoreka [JOK
https://m.edsoo.ru/ffOblaec

47

Jlaboparopnas pabota «IIpoBepka
HE3aBUCUMOCTH MEepPHOJIa KoJIeOaHu
rpy3a, MOABEIIEHHOTO K HUTH, OT
Macchl Tpy3a»

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b197a

48

Mexaanueckue BoiaHEL. CBoOMCTBA
MCXAaHHNYCCKHUX BOJIH. HpOI[OJIBHBIe nu
HOHepe‘-IHBIG BOJIHBI

bubauoreka IIOK
https://m.edsoo.ru/ffOb21fe

49

Ypok-koHpepennus "MexaHudeckue
BOJIHBI B TBEPJIOM TelIE.
CeilicMuueckue BOJHBI"

50

3Byk. Pacnipoctpanenue u orpaxxeHue
3BYyKa

o1

VYpoxk-uccnenopanue "HabmroneHne
3aBHCHMOCTH BBICOTHI 3BYKa OT
4acTOTHI"

52

I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKyCTHYECKHMI pE30HAHC

53

Ypok-koH(pepenuus "YbTpa3ByK u
nH(}pa3ByK B MPUPOJIE U TEXHUKE"

Bbu6mmoreka [JOK
https://m.edsoo.ru/ffOb23ca

54

[ToaroroBKa K KOHTPOJILHOU paboTEe MO

bubauoreka IIOK



https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca

TeMme "3aKOHBI COXPAaHEHMUS.
MexaHnueckue KoieOaHus U BOJIHbI"

https://m.edsoo.ru/ffOb25f0

KonTponbhas padbota no teme

55 "3akoHbI coxpaHeHUs. MexaHuueckue
KoJIeOaHUsI ¥ BOJTHBI"
56 DNEKTPOMAarHuTHOE IOJIE. bubnmuoreka [{OK
DNeKTPOMAarHUTHBIE BOJTHBI https://m.edsoo.ru/ffOb2abe
57 CBoiicTBa JIEKTPOMArHUTHBIX BOJIH
VYpok-koHpepenuus "Hlkana
58 3JIEKTPOMATrHUTHBIX BOJIH. bubnuorexa [JOK
Hcnonbs30BaHKue 3JEKTPOMArHUTHBIX https://m.edsoo.ru/ffOb2fe6
BOJIH I COTOBOI cBA3K"
VYpoxk-uccienoanue "M3yuenne
59 CBOWMCTB AJICKTPOMArHUTHBIX BOJIH C brbmmorexa LTOK
P B} https://m.edsoo.ru/ff0b2c6c
MOMOIIbI0 MOOMIIBHOTO TenedoHa
Pemenue 3aau Ha onpeaeneHue
60 YacTOTHI U JAJIMHBI AJIEKTPOMArHUTHON
BOJTHBI
DNeKTpOMarHuTHas MPUPO/Ia CBETA.
61 Cko OI()ZTB cBeTa BOJ‘III;O]I;)BIC CBOICTBA brbmorexa LIOK
p ' https://m.edsoo.ru/ff0b31d0
CBeTa
Uctounuku cBeta. [Ipsamonnneitnoe
62 acCIpOCTPAHCHHE CBETA. 3aTMEHUS bubmorexa LTOK
pacrpoctp ' https://m.edsoo.ru/ff0b3658
Connua u Jlynst
3aKOH OTpa)KE€HMs CBETA. 3epKaja.
63 Pemenne 3amau Ha IpUMEHEHNE bubmorexa [IOK
P https://m.edsoo.ru/ff0b38c4
3aKOHA OTPaKEHUs CBETa
64 [Ipenomnenue cBera. 3aKoH bubnuotexa [JOK



https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4

MpEJIOMJICHUA CBCTa

https://m.edsoo.ru/ffOb3aea

[TomHOE BHYTpEHHEE OTpaKEHHE CBETA.

bu6mmoreka [JOK

65 Hcnons30BaHne TIOTHOTO BHYTPEHHETO
yIp https://m.edsoo.ru/ff0b3c5¢c
OTPaXXEHUS B ONTHYECKHUX CBETOBOJIAX
JlabopatopHas pabdora "MccnenoBanue
66 3aBHCUMOCTH YTJia PETOMIICHUS
CBETOBOTO JIy4a OT yIJla aJIeHUus Ha
rpa"uie "Bo3ayx-crekio""
VYpok-koupepenmus "Mcnonb3zoBanue
67 IIOJIHOTO BHYTPEHHEI0 OTPA’KEHUS:
CBETOBO/bI, ONITUKOBOJIOKOHHAS CBA3L"
bubmuoreka [JOK
68 Jlun3er. OnTrdeckas CHiia JIMH3BI
https://m.edsoo.ru/ff0b3f2c
bubauoreka IIOK
69 [TocTpoenne n300pakeHnil B TMH3AX
p P https://m.edsoo.ru/ff0b444a
JlabopatopHas pabdota "Onpenenenue
70 box I(?Horl(?) aC(I:TO}IHI/IH u OII)'ITHHGCKOfI buomiorexa LIOK
Y P . N https://m.edso0.ru/ff0b4206
CHJIBI COOMpAIOIIEH TUH3bI
Ypok-koHpepenmus "OnTuyeckue bubmmorexa [JOK
71
JIMH30BbIE TPUOOPHI" https://m.edsoo.ru/ffOcOa7e
72 ['a3 kak onTuyeckasi cucteMa. 3peHue bubmorexa [JOK
9P https://m.edsoo.ru/ff0b4684
73 Ypok-koudepenius "JledexTo
3penus. Kak coxpanuts 3peHue”
Pasnoxxenue 6emoro cBera B CIEKTP.
74 Omnebitel Hetorona. Cnoskenue bubnuoteka [IOK

CIICKTPAJIbHBIX IIBETOB. I[I/ICHepCI/IH
CB€Ta

https://m.edsoo.ru/ff0cOf4c



https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
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https://m.edsoo.ru/ff0c0f4c

JlaboparopHas pabota "OnbIThI IO
pa3noXKeHuto Oeoro CBeTa B CHEKTP U

bu6mmoreka [JOK

75
BOCHPWATHIO IBCTA HPCAMETOB HPH HX https://m.edsoo.ru/ff0cOe2a
HaOJI0JIEHUH Yepe3 [IBETOBbIE
¢unpTpHI"
VYpoxk-nipaktukym "BonHoBbIE
76 CBOICTBA CBETA: IUCIIEPCHSI,
uHTepdepeHus u audpaxmnus”
77 Omnprtel Pesepdopaa u ruranerapHas bubmuoreka [JOK
MOZEJIb aTOMa https://m.edsoo.ru/ff0c12a8
78 IToctynatel bopa. Moznens aroma bopa
HcnyckaHnue U MOTJIOLIEHHE CBETa
79 aromoM. KBanThl. JIuneituareie bubmmorexa LIOK
' ' https://m.edsoo.ru/ff0c144c
CHIEKTPBI
Ypoxk-npaktukym "Habmronenue bu6nuotexa [HOK
80
CHEKTPOB UCIyCKaHUA" https://m.edsoo.ru/ff0c1550
81 PannoakTHBHOCTD 1 €€ BHJIBI bubmorexa HOK
a g https://m.edsoo.ru/ff0c1672
Crtpoenue atoMHoro sijipa. Hykinonnas bubmmorexa [JOK
82
MOJICITE https://m.edsoo.ru/ff0c18ac
83 PannoakTuBHBIE MpeBpaIICHNUS. bubmorexa [JOK
H30Tombl https://m.edsoo.ru/ff0clal4
84 Pemenwne 3amad mo teme: bu6mmoreka [JOK
"PannoakTuBHBIC TIpEBpaIicHus " https://m.edsoo.ru/ffOclb4a
85 [Tepuon momypacmana
Ypok-koH(pepenus "PagnoakTuBHbIE
P Gep bubmmoreka [JOK
86 W3ITyYCHHSI B TIPUPOJIC, METUITUHE,

TexHuke"

https://m.edsoo.ru/ff0c2126



https://m.edsoo.ru/ff0c0e2a
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87

SAnepHble peakiuu. 3aKOHbBI
COXpaHEHUs 3apsI0BOTO U MacCOBOTO
qrcen

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c1c58

88

DHeprusi CBs3U aTOMHBIX sijiep. CBs3b
MacChl U SHEPTUH

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcld7a

89

Pewenue 3anau no reme "Snepusie
peakuun"

90

Peakuuu cuHTe3a M ICJICHHS SIIEP.
Ucrounnku sueprun CosHIla 1 3BE3]1

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c1e88

91

Ypoxk-koupepenuus " nepras
sHepreTuka. JleiicTBus
PaZvOaKTUBHBIX U3TYUYCHH Ha KUBBIC
opraHus3MsbI"

92

[TonroToBka K KOHTPOJIBLHOU paboOTE 1O
TeMe "DJIEKTPOMArHUTHOE TOJIE.
ONEKTPOMarHUTHBIE BOJIHBI.
KBanToBbI€E sABIEHUS"

bubmmoreka [JOK
https://m.edsoo.ru/ff0c223e

93

KonTponbhas pabota no teme
"DJIeKTPOMAarHUTHOE TIOJIE.
DNEeKTPOMarHUTHBIC BOJTHBI.
KBanrtoBbie siBeHus"

94

[ToBTOpEeHME, 00OOIIEHNE.
JlabopaTtopHbIie pabOTHI IO KypCy
"B3aumoneiicteue ten"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c245a

95

IToBTropenue, o6o0mmenue. Pemenue
pacyeTHBIX M Ka4YeCTBEHHBIX 3a/1a4 110
teMe "TemnoBble mpouecch!”

bubmuoreka [JOK
https://m.edsoo.ru/ff0c2572

96

[ToBTOpenue, o6o0meHNE. Permenune

bubmmoreka [JOK



https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
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pacUETHBIX U KaueCTBEHHBIX 3a/1a4 10
teme "KIIJ] TerioBeIX aBuraTenei”

https://m.edsoo.ru/ff0c2a22

[ToBTOpenue, 0606meHne. Pemenue

97 aCYETHLIX U KaUeCTBEHHLIX 3a7a4 110 1 bubnmotexa LHOK
p A https://m.edsoo.ru/ff0c2b30
teme "KIIJI anekTpoycraHoBOK"
[ToBTOpeHme, 06001IcHHE.
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IMPOBEPSIEMBIE IIPEJMETHBIE PE3YJbTATBI OCBOEHUS
OCHOBHOM OBPA3OBATEJBHOM ITPOI'PAMMBI OCHOBHOI'O
OBIIETO OBPA3OBAHUSI

7 KIIACC

Kon
MpoBepsieMoro
pe3yabTara

HpOBepﬂeMble NMpeAMETHDBIC PE3YJIbTAaTbl 0CBOCHUA OCHOBHOM
06pa303aTean0171 nporpammsbl OCHOBHOTI'O 001ero Oﬁp%OBaHI/IH

11

HCIIOJIb30BAaTh U3YYCHHBIC ITOHATUA

1.2

pa3jinyaTrhb SBJICHHUA IO OMNHUCAHUIO HUX XAPAKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, AICMOHCTPUPYIOMINX JAHHOC (I)I/I3I/I‘IGCKOC SIBJICHUC

1.3

pacrio3HaBaTh TMPOSBICHUE M3YYCHHBIX (PU3NYECKUX SBICHUH B
OKpY>KarollleM MHUpe, B TOM 4ucie (U3NYECKUe SBICHHUS B MPHUPOJE,
IPU 3TOM MEPEBOAUTH MPAKTHUYECKYIO 3a/auy B y4eOHYIO, BBILACISATH

CYIIIECTBEHHbIE CBOMCTBA (TIPU3HAKH) (PU3NUECKUX SBICHHIA

14

ONUCHIBATh HM3y4YEHHbIE CBOWCTBA Tel M (PU3MUYECKUE SIBJICHUS,
UCNONb3ysl (U3NYECKHE BENWYMHBI, IPU ONUCAHUU IPABUIBHO
TPAaKTOBaTh (PU3MUECKUH CMBICI HCIONb3YEMBIX BEIMYMH, HX
0003HAYCHUS M EAWHUIIBI (PU3MYECKUX BEIWYHH, HAXOAUTH (OPMYIIHI,
CBSI3BIBAIOIIME JAHHYIO  (U3UYECKYI0 BEJIWYMHY C JAPYTUMHU
BEJIMYMHAMHM, CTPOUTh  TIpaUKU  M3YyYEHHBIX  3aBUCUMOCTEN

(U3NYIECKUX BETUYUH

1.5

XapaKTCPU30BaATh CBOICTBa TCII, (1)I/ISI/I‘I€CKI/I€ SABJICHUA W MPOLCCCHI,
HUCIIOJIb3YS H3YUCHHBIC 3aKOHBI, IIPpU OSTOM [JaBaTb CJIIOBCCHYIO
(bOpMy.HPIpOBKy 3aKOHa MW  3alMcCbiBaTb €ro MarcMaThudcCKocC

BBIPAXKCHUC

1.6

OOBSICHATH (U3WYECKHUE SBIICHUS, TMPOLECCHl U CBOICTBAa Tel, B TOM
qyuclie W B KOHTEKCTE CHUTYalluid MPaKTUKO-OPUEHTHUPOBAHHOTO
XapakTepa: BBIBISATh NPUYUHHO-CIEACTBEHHBIE CBS3H, CTPOUTH
oObsicHeHHe W3 | — 2 JIOrMYecKuX Iarop ¢ omopod Ha 1 — 2
M3YYEHHBIX CBOMCTBA (PM3NUECKUX SABJICHUH, (PU3NUECKUX 3aKOHA WM

3aKOHOMCPHOCTHU

1.7

pemiath pacy€THble 3a7auu B 1 — 2 nelcTBUSA, MCTOIB3YS 3aKOHBI U




(bopMynbl, CBS3BIBAIOIINE (PU3UMUECKHE BETUYMHBI: HA OCHOBE aHAIIM3a
yCIOBUS 3aJaud  3alUChIBaTh KPAaTKOE YCIOBUE, MOACTABIATH
¢buznyeckue BETUUYUHBI B (POPMYIBI U MIPOBOAUTH PACUETHI, HAXOIUTH
CHpaBOYHbIE JTaHHBIE, HEOOXOUMBIE JUTsl PEUIeHHs 3a/ay, OLIEHUBATh

PCATUCTUIHOCTD l'IOJ'Iy‘I@HHOfI (bHBHHCCKOﬁ BCINYHMHBI

1.8

pacro3HaBaTh MPOOJIEMBI, KOTOPbIE MOKHO PELIMTh IMPH MOMOIIH
(1)I/ISI/ILI€CKI/IX METOAOB, B OIIMCAHHHKW HCCIICAOBAaHHUA  BBIJACIIATH
poBepsieMoe  MpEArnoyiokeHue  (TUmoresy),  pa3iuyarb U
MHTEPIPETUPOBATh TONYYCHHBIH pPE3ylbTaT, HAXOJUTh OIIMOKH B

X0Ac€ OIbITa, A€J1aThb BBIBOABI 11O €TO0 PE3ylibTaTaM

1.9

MPOBOJIUTH OIBITHI TI0 HAOMIOACHUIO (PU3MYECKUX SIBICHHHA WU
¢usmueckux  cBOMCTB  Tenm:  (OpMYIMpOBaTh  MPOBEPSEMBbIC
NPEANONIOKEHUs,, coOMpaTh  yYCTAHOBKY M3  HPEAJIOKEHHOTO

000pYZI0BaHMsI, 3alIUCHIBATH XOJI OIbITA M (POPMYIHUPOBATH BHIBOIBI

1.10

BBIMIOJHATH MpPsIMble W3MEPEHHS C HUCIOJIb30BAaHUEM AaHAJOTOBBIX H
uGpoBbIX MPHUOOPOB, 3aMUCHIBATH IMOKa3aHUSA MPUOOPOB C YUETOM

3aJIaHHOM a0COTIOTHOM MOTPEITHOCTH H3MEPEHUI

1.11

MPOBOJIUTh ~ WCCIICIOBAHUE  3aBUCUMOCTH  OJHOM  (PU3MUYECKOMH
BEIMYMHBI OT JIPYrOM C HCIOJIB30BAHUEM TIPSIMBIX H3MEPECHHM,
y4acTBOBaTh B ITUTAHMPOBAHWU Y4E€OHOTO WCCIIEIOBaHUs, COOMpATH
YCTaHOBKY U BBIINOJIHATE U3MEPEHUS, CIENYS NPEIIOKECHHOMY IIIaHYy,
(bUKCHpPOBATh PE3yJabTAThl TOJYYCHHOW 3aBUCHMOCTH (PH3HUECKUX
BCJIMYHUH B BHUJIC HpGI[HO)KCHHLIX Ta6JII/II_I Uur pa(bI/IKOB, ACJIaTh BBIBOAbI

0 pe3ybTaTaM UCCIIeI0BaHU

1.12

IMPOBOAUTL KOCBCHHBIC H3MCPCHUA (1)I/I3I/I‘I€CKI/IX BCJIMYUH, CIICAYS
HpeZ[HO)KCHHOﬁ HWHCTPYKIUU: IIPHU BBIIIOJIHCHUHN H3MepeHHI>i CO6I/IpaTB
OKCIICPUMCHTAJIBHYIO YCTAHOBKY W BBIYUCIIATL 3HAYCHUC HCKOMOM

BCINYHHBI

1.13

CO6J'II-O,Z[3TB npaBujia TCXHUKH 0e30macHOCTH Ipu pa60Te C

1a60paTOPHBIM 000PYIOBAaHUEM

1.14

yKa3plBaThb NPHUHLMUIIBI  JAEUCTBUA OPUOOPOB U TEXHUYECKUX
YCTPOMCTB, XapaKTepHU30BaTb IPHUHLHIBI JECWCTBHUS HM3yYEHHBIX
IpUOOPOB M TEXHUYECKUX YCTPOWCTB C IOMOIIBIO HX OINUCAHUS,
UCTIONB3YyS 3HAHUS O CBOWCTBax (U3MYECKUX SBICHUH U

HEoOXouMble (PU3NIECKUE 3aKOHBI U 3aKOHOMEPHOCTH




1.15

OPUBOIUTH TMPUMEPHl  (HAXOAUTh HWHGOPMAIMIO O MPHUMEPAX)
MPAKTUYECKOTO UCIMOJb30BaHUsl (PU3NUECKUX 3HAHUI B TIOBCEAHEBHOU
KU3HM i1 oOecrieueHus O€30MacHOCTH TMpU  OOpalieHuud ¢
npuOOpPaMu U TEXHUYECKHUMHU YCTPOWCTBAMH, COXPAHEHUS 3I0POBbS U

CO6J'II-O,Z[CHI/IH HOPM 3KOJOTHYCCKOI'O ITIOBCACHUA B Oprx(anmeﬁ cpeac

1.16

OCYILECTBIISITH OTOOP MCTOYHUKOB MHGpopMalnuu B cetu MHTepHET B
COOTBETCTBHM C 3aJlaHHBIM IOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOIIMXCS 3HAHUW M TYTEM CpPaBHEHUS Pa3IMYHBIX HMCTOYHUKOB
BBIJICIISATE MH(OPMAIMIO, KOTOpasi SBISETCS TNPOTUBOPEUYUBOU WIIH

MOJKET OBITh HEJTOCTOBEPHOU

1.17

UCTIOJIb30BATh npu BBITTOJIHEHUH y4eOHBIX 3a7jaHui
HAYYHONIONYJSIPHYIO  JIUTEpaTypy  (U3UYECKOTO  COJAEp)KaHus,
CIIpaBOYHbIE MaTepHajbl, pecypchl cetu VHTEepHET, BIajeTh
npuéMaMy KOHCIEKTHPOBAHUS TEKCTa, Mpeo0pazoBaHus UH(POpMaIIH

u3 O,HHOﬁ 3HAKOBOM CHCTEMBI B APYTyro

1.18

CO3/1aBaTh COOCTBEHHbIE KpaTKHUE MUChbMEHHBIC U YCTHBIE COOOIIECHUS
HA OCHOBe 2 — 3 WUCTOYHMKOB HHPOpMALUU (HPU3HUYECKOTO
COJepXaHusl, B TOM YHCIIe MyOJIMYHO JeNaTh KpaTKue cCOOOLIeHHUs O
pe3yapTaTax TMPOEKTOB WM Y4YEOHBIX HCCIEIOBAHUN, MpPU 3TOM
rpaMOTHO UCHOJIb30BaTh M3YyYEHHBIM MOHATHIHBIN amnmapar Kypca

(GHU3UKH, COMPOBOXKAATH BHICTYIUICHHE MTPE3CHTAIIMEH

1.19

IIPY BBINIOJHEHUH y4EOHBIX MIPOEKTOB M UCCIIEI0BAaHUI paclpenensiTh
0053aHHOCTH B TPYIIE B COOTBETCTBUH C IMOCTABJICHHBIMU 3aJja4yaMH,
CJIICIUTh 3a BBINOJHEHHUEM IUIaHA JEHCTBUM, aJEKBAaTHO OLICHUBAThb
COOCTBEHHBIM BKJaJ B JIE€ATEIbHOCTh TpPYIIIbl, BbICTPAUBATh

KOMMYHUKATHBHOC BSaHMOHCfICTBHe, YUYHUThIBasA MHCHUC

OKPYXaIOLIUX

8 KIIACC

Kon
MPOBEPAEMOro
pesyabrara

IIpoBepsieMble MpeAMeTHBIE Pe3YJbTAThl 0CBOEHHUSI OCHOBHOI
o0pa3oBaTe/IbHOIl MPOrpaMMbl OCHOBHOI'0 00111er0 00pa30BaHu sl

1.1

HCII0JIb30BaTh IIOHATHUA

1.2

pas3inyaTrhb SABJICHHA II0 OMNHMCAHHWIO HX XapaKTCPHBIX CBOICTB W Ha




OCHOBC OIIBITOB, ACMOHCTPHUPYIOIIUX JTaHHOC (I)I/I3I/I‘ICCKOG SAIBJICHUC

1.3

pacro3HaBaTh TPOSBICHHE W3YYEHHBIX (U3NYECKUX SBICHHUHA B
OKpPY)KaIoIllleM MHpE, B TOM uucie (PU3MYecKue SIBICHUS B MPUPO/IE,
MPU 3TOM MEPEBOJUTH MPAKTUUYECKYIO 3a7auy B y4eOHYIO, BBIACTSATH

CYIlIECTBEHHbIE CBOMCTBA (TPU3HAKHN) PU3NUECKUX SBICHHIM

14

ONMCHIBATh HW3y4YCHHBIE CBOWCTBA Tel W (PHU3MUECKUE SIBICHUS,
UCTIONB3ysl (U3WYECKHWe BEIWYHMHBI, TPH OIUCAHWU TPABUIHHO
TpPakTOBaTb  (PU3MYECKH  CMBICT  HCIIOJIB3YEMBIX  BEJIMYMH,
0003HAYECHUS M €AUHUIIBI (PU3MUYECKUX BEIMYMH, HAXOAUTH (OPMYIIBI,
CBSI3BIBAIONINE JIAHHYI0  (DU3MYECKYI0 BENWYUHY C JAPYTHMH
BEIMYMHAMH,  CTPOWTh  TpaduKHd  M3YUYEHHBIX  3aBUCHUMOCTEH

(bU3NYECKUX BETUYUH

1.5

XapaKTepU30BaTh CBOWCTBA Tell, (PM3NYECKUE SBJICHUS U MPOIECCHI,
UCIIONIb3Ys. W3Y4YCHHBIE 3aKOHBI, IIPM OTOM JaBaTh CIIOBECHYIO
GOopMyIUpOBKY 3aKOHa M  3alUChIBaTh €ro  MaTeMaTH4ecKoe

BbBIPA’KCHHUC

1.6

OO0BSACHATH (PU3MYECKHE MPOLECCHl U CBOMCTBA Tel, B TOM YHCIE U B
KOHTEKCTE CHUTyalliii MpaKTUKO-OPUEHTHPOBAHHOTO  XapakTepa:
BBISIBJISITH IPUYMHHO-CIIEICTBEHHBIE CBS3H, CTPOUTH O0bSCHEHHUE U3 1
— 2 JIOTMYECKHX IIaroB ¢ MoMoIbio 1 — 2 HW3y4yeHHBIX CBOMCTBA

(bU3NUECKUX SABICHUN, GU3NIECKUX 3aKOHA WM 3aKOHOMEPHOCTH

1.7

pemaTh pacdEéTHhIC 3aJa4u B 2 — 3 NEHCTBHS, HMCIIOJIB3Ysl 3aKOHBI H
(bopMyIbI, CBS3BIBAIOIINE (PU3NUECKUE BETHUMHBI: HA OCHOBE aHAIM3a
YCTIOBUS 3a/Ia4H 3aMUCHIBATH KPATKOE YCIIOBUE, BBISIBISITH HETOCTATOK
TAHHBIX IS pEIICHUs 3aJadd, BBIOMpPATh 3aKOHBI U  (POPMYIIBI,
HEOOXOoIuMbIe I €€ pelleHUs, MPOBOIUTH PAcYEThl U CPABHUBATH
MONyYeHHOE 3HadeHHe (PU3MUEeCKOW BENMYUHBI C H3BECTHBIMU

JaHHBIMU

1.8

pacrio3HaBaTb HpO6J’IeMH, KOTOPBIC MOXHO PpCIIHUTb IIPH IMOMOLIIH
(bI/ISI/I‘{eCKI/IX MCTOOB, UCIIOJIB3Ys OIMMCAHUC UCCICA0BAaHNs, BIACIATH
IMPOBCPACMOC IPCAIIOJIO0KCHUC, OLCHHUBATL IIPABUIBHOCTL IIOPAIKA

MMPOBEACHU UCCIICA0OBAHUA, ACJIaTh BBIBOAbI

1.9

MIPOBOJUTH OIBITBI TI0 HAOMIONCHUIO (DU3MYECKUX SIBICHUN WIIH
Gu3N4YecKux  CBOMCTB  Teln:  (OpMYIHpPOBATH  IMPOBEPsiEMbIC

NPEINONOKEHUs, coOUpaTb  YCTAaHOBKY M3  IPENIOXKEHHOIO




O60pyZ[OBaHI/I$I, OIIMCBIBATh XO/J OIIbITa U q)OpMyJ'II/IpOBaTB BBIBO/JbI

1.10

BBITMIOJHATH TpPSMbIE W3MEPEHHS C HCIOJIb30BAHUEM AaHAJIOTOBBIX
npuOOpPOB U TaTYMKOB (PU3MUECKUX BEIUYNH, CPABHUBATH PE3YJIbTaThI

U3MEpEHH ¢ y4ETOM 3aJaHHOM aOCOTIOTHOM MOTPEIIHOCTH

1.11

MIPOBOANUTH  MCCIEIOBAHUE  3aBHUCHUMOCTH  OJHOM  (U3MUYECKON
BEJIMYMHBI OT JIPYrOM C HCIOJB30BAHUEM IPSIMBIX H3MEPEHMI:
IUTAHUPOBATh HCCIIE0BAaHUE, COOMpaTh YCTAHOBKY U BBINOJIHATH
U3MEpeHUs, Clenys  MpeIOKEHHOMY  IUIaHy,  (HUKCHpPOBATh
pe3ynbTaThl MOJYYEHHOW 3aBUCHMOCTH B BUAE TaOnuil U rpadukos,

ACJIAaTb BBIBOJBI 110 PE3YJIbTaTaM HCCJIICJOBAHUA

1.12

IPOBOJIUTH  KOCBEHHbIE  M3MEpEeHHs  (U3MYECKUX  BEIMYHUH:
IUITAHUPOBATh U3MEPEHHsI, COOMPATh HKCIEPUMEHTAIBHYIO YCTaHOBKY,
clelyss IPENJIOKCHHOM HHCTPYKLMH, U BBIYKUCIATH 3HAYCHHE

BCIINYHHBI

1.13

CO6J'II-O,Z[8TL npaBujia TCXHUKH 0e30macHOCTH IIpu pa60Te C

1abopaTopHBIM 000PYIOBAaHHEM

1.14

XapakTepu30BaTh TPUHIMIMBI JCHCTBUS HW3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOPOM HA MX OIHCAHHUS, HCIIOJIb3Ys
3HAaHUST O CBOMCTBaxXx (DU3MYECKUX SIBICHUH U HEOOXOIUMbIE

¢bu3nUecKre 3aKOHOMEPHOCTH

1.15

pacno3HaBaTh MPOCTbIE TEXHUYECKHE YCTPOMCTBA M WU3MEPUTEIbHBIE
npUOOpPHI MO CXeMaM U CXEMaTUYHBIM PHUCYHKaM, COCTABIISTH CXEMBI
JJEKTPUYECKUX LENEe ¢ TOCIEAOBATEIbHBIM M IapalIeIbHBIM
COCIMHEHHEM  DJIEMEHTOB, pa3iuyas yCIOBHbIE 00O3HAYCHHUs

9JICMCHTOB JJICKTPUYCCKUX Hemneu

1.16

OPUBOAUTH TpPHUMEpHl (HAXOMUTh MHGMOpMALMIO O HpUMEPAX)
MPAaKTUYECKOTO UCIOJIb30BaHUS (PU3NUECKUX 3HAHUM B MOBCEIHEBHOM
KU3HU A oOecrieueHus: O€30MACHOCTH MpU  OOpalieHuu ¢
npudopaMu U TEXHUYECKUMH YCTPOHCTBAMU, COXPAHEHHUSI 3/I0POBBS U

CO6J'II-O,Z[€HI/I$I HOPM 3KOJOIHYCCKOI'O IIOBCACHUA B OKPY)KaIOHleﬁ cpeac

1.17

OCYILECTBIISITh MMOUCK MHPOpMALMK (PU3HUECKOTO COACPKAHUS B CETH
HNHTepHeT, Ha OCHOBE HUMEIOIIMXCA 3HAHUM W IyTEM CpaBHEHUS
JONOJHUTENIBHBIX HMCTOYHMKOB BBLIENATh HH(DOpMALUIO, KOTOpas

SBIISICTCS TPOTHBOPEUMBOM HITH MOKET OBITh HEJOCTOBEPHOU

1.18

HCIIOJIB30BaTh IMpPHU  BBIIIOJIHCHUN y‘-IC6HBIX 3aﬂaHI/Iﬁ HAay4YHO-




HOMYJISIPHYIO JINTepaTypy (HU3MUECKOro COAEp)KaHUs, CHpPaBOYHBIE
MaTepuanbl, pecypcbl cetu MHTepHeT; BnageTh  IpuéMamMu
KOHCIIEKTUPOBAHMsI TEKCTa, MpeoOpa3oBaHusl MHPOPMALUU U3 OJHON

3HAKOBOW CHUCTEMBI B IPYTYIO

1.19

CO3/1aBaTh COOCTBEHHBIC MMCbMEHHBIE U KPAaTKUE YCTHBIE COOOLIEHMS,
0000mas uHPOpMAIMIO U3 HECKOJIBKMX HCTOYHUKOB (PU3UYECKOTO
COJEepXaHusl, B TOM YHCIE MyOJIMYHO MPEACTABISTH PE3YAbTaThl
MPOEKTHON MM HCCIEeNOBATEIbCKOM JIeATENIbHOCTH, MpPH 3TOM
IPaMOTHO HCIOJb30BaTh W3Y4YEHHBIM IOHATUMHBIA ammapar Kypca

(bHU3UKH, COMPOBOXKAATH BRICTYIICHHE MTPE3EHTAINEH

1.20

NPY BBIOJHEHUH YYEOHBIX MPOEKTOB W HMCCIEIOBAHUHN (H3UUECKUX
MPOIIECCOB pacIpesiesaTh 00S3aHHOCTH B TPYIIE B COOTBETCTBUH C
IIOCTABJICHHBIMM  3a/1a4aMM, CJICIAUTH 3a BBIIIOJHEHUEM IIJIaHa
JNEUCTBUH U KOPPEKTHpPOBaTb  €ro,  aJeKBaTHO  OLICHUBATH
COOCTBEHHBIM BKJIaJ B JEATEIbHOCTb TIPYIIBL, BBICTpAUBATh
KOMMYHHMKaTHUBHOE  B3aUMOJCWUCTBHE,  MpOABIAS  TOTOBHOCTb

pazpemniaTh KOHGIUKTHI

9 KJIACC

Kon
NpoBePsSieMOro
pe3yJibTara

IIpoBepsiemble nNpeaMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
o0pa3oBaTe/IbHON MPOrpaMMbl OCHOBHOI'0 00111ero 00pa3oBaHus

1.1

HCIIOJIb30BAaTh U3YYCHHBIC ITOHATUSA

1.2

pas3inyarb SABJICHHUA IO OMNHUCAHHIO HUX XAPaAKTCPHBIX CBOWMCTB M Ha

OCHOBC OIILITOB, ACMOHCTPUPYIOIHNX JAHHOC (I)PI?;H'—IGCKOG SABJICHUC

1.3

paciio3HaBaTb MPOABJICHUEC HN3YUCHHBIX (1)I/I3I/I‘16CKI/IX SIBIICHUM B
OKpyKaromeM MHpPE, B TOM YUCIIC (I)I/I3I/I‘{CCKI/IC SAIBJICHUSI B HIPUPOIC,
npu 5TOM HICPCBOJUTH MPAKTHYCCKYIO 3a/la4y B y‘{C6Hy10, BBIACIATH

CYIlIECTBEHHbIE CBOMCTBA (TPU3HAKHN) PU3NUECKUX SBICHHIM

1.4

ONMCHIBATh W3y4YCHHBIC CBOWCTBA TN M (PU3MUECKUE SIBJICHUS,
UCTONB3ysl (DU3MYECKHE BEIWYHMHBI, TPU OINUCAHUU MPABUIBHO
TPaKTOBaTh  (PU3MYECKUI  CMBICT  HCIOJIb3YeMbIX  BEJIHYHH,
0003HaYEHUsI U CAMHMIIBI (PU3UYCCKUX BEITHMYHUH, HAXOIUTh (OPMYIIBI,

CBSI3BIBAIONIME JAaHHYIO (U3UYECKYI0 BEJIUYMHY C JAPYTUMHU




BCIMYMHaMU, CTpOUTH T pa(I)I/IKI/I HN3YUYCHHBIX 3aBHCUMOCTEN

(I)I/I3I/ILICCKI/IX BCINYHMH

1.5

XapaKkTepu30BaTh CBOMCTBA TeJ, (U3MUYECKUE SBICHHUS U IMPOLECCHI,
UCIIONB3YSl M3yYEHHBIE 3aKOHBI, NPHU OSTOM [1aBaTh CIIOBECHYIO
GopMyIMpPOBKY 3aKOHa W 3alUChIBaTh €ro MaTeMaTHYecKoe

BBIPAKECHHE

1.6

OOBSICHATH (PU3NYECKHE TPOIIECCHI U CBOWCTBA TEJ, B TOM YHCJIE U B
KOHTEKCTE CUTyallud MPaKTHKO-OPUEHTUPOBAHHOTO  XapakTepa:
BBISIBIISITh MIPUUMHHO-CIICICTBEHHBIEC CBSI3U, CTPOUTH OOBSICHEHHE U3 2
— 3 JIOTMYECKHX IIaroB ¢ IMOMOIIBI0 2 — 3 M3Y4eHHBIX CBOMCTBa

bu3nUecKuX ABICHUN, GPU3UIECKUX 3aKOHA WM 3aKOHOMEPHOCTH

1.7

pemats pacu€THbIC 3aJa4yd (OMUparoImuecs Ha cucremMy u3 2 — 3
yYpaBHEHUI), WUCHOIB3Yys 3aKOHBI ¥  (OPMYINBI, CBS3BIBAIOIINE
¢busnyeckue BEIMYMHBI: HAa OCHOBE aHajdn3a YCIOBUA 3a7ayu
3alUChIBaTh KPAaTKOE yCJIOBHUE, BBIABIATH HENOCTAIONIME WU
M30BITOYHBIE JaHHBIC, BBIOUPATh 3aKOHBI M (POPMYIIbI, HEOOXOAUMBIE
JUIA pelleHHs], MPOBOAUTH Pacu€Thl M OIEHMBATh PEATUCTHUYHOCTH

MOJTy4EHHOTO 3HaUeHUs (PU3NYECKON BETMUMHBI

1.8

pacro3HaBaTh MPOOIEMBI, KOTOPbIE MOKHO PEIIUTh MPH [OMOIIU
(bU3UYECKUX METOJIOB, MUCHOJb3Ys OMHCAHWE HCCIEIOBaHUs, BBIICISThH
MIPOBEPSEMOE TPEAINONOKEHUE, OLIEHMBATh IPAaBUIBHOCTh IOPSJIKA
MPOBE/ICHUS] WCCIIEIOBAHUSA, JIeNaTh BBIBOABL, HHTEPIPETUPOBATH

pe3yabTaThl HAOTFOICHHI U OTIHITOB

1.9

MPOBOJUTH OIBITBI 1O HAOMIOAEHUIO (PU3NYECKUX SIBICHUN WIH
(U3UYECKUX CBOMCTB TENl: CAMOCTOSITEILHO COOMpATh YCTAaHOBKY W3
M30BITOYHOTO Habopa 00OpYJOBAaHUS, OMMCHIBATH XOJ OIbITA U €ro

pe3ynbTaThl, (GOPMYIUPOBATH BBIBOIbI

1.10

MPOBOAUTH TIPU HEOOXOJUMOCTH CEpPHI0 TMPSAMBIX H3MEpEHUl,
OTIpeieNisisi CpeHee 3HAYCHHe H3MepsieMOi BenuYuHBI ((hOKyCcHOE
paccTosiHHEe coOuparomieil JMH3bI), 000CHOBBIBaTH BBIOOP crocoOa

HU3MEpPeHUs (M3MEPHUTEIILHOTO MPUOopa)

1.11

MPOBOANUTH HCCIIEIOBAHUE 3aBUCUMOCTEH (DM3MYECKUX BEIUYHUH C
UCIIOJIb30BAaHUEM IPSAMBIX MU3MEPEHMH: IUIAHMPOBATH MCCIIEOBAaHUE,
CaMOCTOSITEIbHO COOMpPATh YCTaHOBKY, (HUKCHPOBATh pPE3yJbTATHI

HOJIy‘ICHHOfI 3aBUCUMOCTHU (1)I/ISI/I‘I€CKI/IX BCIIMYMH B BHJIAC Ta6JII/II_II/I




l"pa(l)I/IKOB, ACJIaTb BBIBOJELI IO PE3yJIbTaTaM HUCCICIO0BAaHUS

1.12

MPOBOJAUTH  KOCBEHHbIE  M3MEpEHUs  (PU3MYECKUX  BEIMYHUH:
IUTAHUPOBATh M3MEPEHHUs, COOMPATh SKCIEPUMEHTAIBHYIO YCTAaHOBKY
U BBIIOJHATh HM3MEPEHUs, CIeAys MpeaIoKEeHHOW HWHCTPYKIUH,
BBIUMCIISITh 3HAUYEHHWE BEIMYMHBI W AHAIM3UPOBATH TMOJIyYCHHBIE

pe3yAbTATHI C YYETOM 33IaHHOM MOTPEIIHOCTH U3MEPEHU I

1.13

coOmoaTh MpaBWja TEXHUKH O€30MacHOCTH TMpu pabore ¢

nabopaTopHbIM 000pyI0BaHUEM

1.14

pa3nnyaTth OCHOBHBIE NMPU3HAKM W3YYEHHBIX (PU3MUYECKUX MOJeTeil:
MaTepHaibHas TOYKa, aOCONIOTHO TBEPOE TENO, TOUCUHBII UCTOUHUK
CBeTa, JIy4y, TOHKas JHMH3a, IUIAHETapHas MOJENIb aTOMa, HYKJIOHHas

MOZCIIb aTOMHOTI'O AApa

1.15

XapaKkTepu30BaTh MPUHIMIBI JACHCTBUS HW3YyYCHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOPON HAa HMX OIUCAHMS, HCHOIb3YS
3HaHUS O CBOMCTBaX (U3WYECKUX SBICHUH U HEOOXOAUMbBIE

(I)I/ISI/ILICCKI/IC 3aKOHOMCPHOCTHU

1.16

UCIOJIB30BaTh CXE€Mbl W CXEMATHYHBIE PHCYHKH HW3YYEHHBIX
TEXHUYECKUX YCTPOMCTB, U3MEPUTEIBHBIX npubopoB u
TEXHOJOTHUYECKUX TPOLECCOB MPH PEIICHUH y4eOHO-PAKTHYECKUX
3a[a4, ONTUYECKUE CXEMBI JIIsl IOCTPOCHUS N300pakeHUH B IJIOCKOM

3epKajie U COOMpAIOIICH JTNH3E

1.17

NPUBOAUTH TPHUMEPHl (HAXOMUTh HHGOPMAIMIO O TpPUMEPAX)
MPAaKTUYECKOTO UCIIOJIb30BaHMs (PM3UUECKUX 3HAHUN B TIOBCE/IHEBHON
KU3HU s obOecrieueHUs: OE30MACHOCTH TMPHU  OOpaleHun ¢
npuOopaMu U TEXHHUYECKHUMH YCTPOWCTBAMHU, COXPAHEHHUSI 3/I0POBBS U

CO6J'II-O,Z[CHI/I$I HOPM 35KOJIOTUYCCKOI'O0 TIOBCACHHUA B Oprxcanmeﬁ cpeac

1.18

OCYIIECTBIISITh MOUCK MH(pOpMAINK (HU3HMUECKOTO COAEPKAHUS B CETU
Wurtepner, camocTosTenbHO (GOPMYIUpys TOUCKOBBIA  3ampoc,
HAaXOJWTh MYTH  ONpPENENCHUS  JOCTOBEPHOCTH  IOJTYyYEHHOU
uHbOpMaIM HAa OCHOBE HMMEIOIIMXCS 3HAHUW U JOMOJIHUTEIbHBIX

HCTOYHUKOB

1.19

WCIIOJIb30BaTh TPU  BBHIMIOJHEHWH y4EOHBIX 3aJaHUN  HAay4YHO-
MOMYJIAPHYIO JIUTEpaTypy (PU3MUECKOro cojep:kaHusi, CIpPaBOUYHbIC
Marepuaibl, pecypcbl cetu  MHTepHeT; BianeTb nOpuéMamMu

KOHCIIEKTUPOBAHMS TEKCTa, MpeoOpa3oBaHust WHPOPMAILIUU U3 OJHON




3HAaKOBOM CUCTEMBI B JIPYTYIO

1.20

CO3/1aBaTh COOCTBEHHbIE IHMCbMEHHBIE M YCTHBIE COOOILIEHHs Ha
OCHOBE MH(OPMAIMU M3 HECKOJbKMX HCTOYHUKOB (PU3UUECKOTO
COZICp)KaHUsl, MyOJIMYHO NPEACTABIATh PE3yIbTaThl MPOEKTHON WU
UCCIIEZIOBATEIbCKOM  AEATENBHOCTH, IPU  3TOM  I'PaMOTHO
HCIIOJIB30BaTh U3YYEHHBIN MTOHATUMHBIN anmapar u3y4aeMoro paszieia
GU3MKM U COMPOBOXKJATh BBICTYIUIEHHE Ipe3eHTaluel ¢ y4érom

0COOEHHOCTEN ayIUTOPUHU CBEPCTHUKOB

1.21

IPU BBIOJHEHUN YYEOHBIX MPOEKTOB U HMCCIECIOBAHUN (PHU3UUECKUX
IPOLIECCOB pacIpesesATh O0S3aHHOCTH B TPYIIE B COOTBETCTBUH C
IIOCTABJICHHBIMM ~ 3a/1a4aMH, CJIECIUTHh 3a BBIIOJHEHHEM IIJIaHa
JNEUCTBUH U KOPPEKTHpPOBaTb  €ro, aJeKBaTHO  OLICHUBATH
COOCTBEHHBI BKJIQJ B JCATEIBHOCTb TPYIIBI, BBICTPAUBATh
KOMMYHUKATUBHOE€  B3aUMOJACHCTBUE,  IPOSBIAA  TOTOBHOCTb

pazpeniaTb KOHGIUKTHI




HNPOBEPAEMBIE JIEMEHTBI COAEP KAHUA

7 KIIACC

Kon
pasaenaa

Kon
3JIEMEHTa

IIpoBepsiemble 31eMEHTBI COEPKAHUS

®U3UKA U EE POJIb B TIO3HAHWM OKPYXAIOIIIETO MUPA

1.1

duznka — Hayka O TMpupoje. SIBICHUS NPUPOJBL.
dusnyeckue SBICHUSA: MEXAHUUYECKHE, TEIUIOBBIE,

SJICKTPHUYCCKNEC, MArHUTHBIC, CBETOBBIC, 3BYKOBLIC

1.2

Oduznyeckne BenuuuHbL. M3Mmepenune  uszmueckux
BenuunH.  Dusmyeckue  npubopsl.  [lorpemHocTh

n3MepeHuid. MexxayHapoaHas CUCTeEMa EUHHUI]

1.3

EctecTrBeHHOHAy4YHBIN METON TIO3HAHUWS: HAOJIO/IEHUE,
IMOCTaHOBKA HAYyYHOI'O BOIIPOCA, BBIIBUKEHUE THUIIOTES,
OKCIIEPUMEHT IO TPOBEPKE THUIOTE3, OOBsSCHEHUE

HAOJIFOIAEMOrO SBJICHUS

1.4

Onucanne (1)H3I/I‘leCKI/IX SIBJICHHI C IIOMOIIBIO MOJIeIIeH

1.5

[TpakTuueckue paboTHI:

#H##Par###3Mepenne pacCTOSHUN.
#H##Par###l3mMepenne 00bEéMa KHIKOCTH M TBEPIOTO
Tena.

#H##Par###Onpenenenne pasMepoB MaJIbIX TEI.
#H##Par###lI3mMepenue  Temmeparypsl MpU  TTOMOIIH

KHUJKOCTHOTO TEPMOMETPA U JaTYMKA TEMIIEPaTyphl

ITEPBOHAYAJIBHBIE CBEJIEHMA O CTPOEHUU BEILECTBA

2.1

###Par#H#CTpoeHne BelecTBa: aTOMbl U MOJIEKYJIbI, UX
pasmepsl.  ONBITBL,  JOKa3bIBAalOIIME  JTUCKPETHOE

CTpOCHUC BCIICCTBA

2.2

#H##Par###]lpiokenue  yactuiy  BemiectBa.  CBA3b
CKOPOCTH  JBIDKEHHS YacTHI[ C  TeMIlepaTypo.

BbpoyHoBckoe nBmxenue, quddysus

2.3

B3anmoneiicTBue 4acTull BEUIECTBA: IPUTHKEHUE U

OTTAJIKUBAHHUC




H###Par### ArperatHble COCTOSTHUSI BELIECTBA: CTPOEHHE

ra3oB, *XHJIKOCTEH U TBEPABIX (KPUCTAUIMYECKUX) TEIN.

2.4 B3auMocBs3p MeXIay CBOWCTBAMH BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSHUAX U MX aTOMHO-MOJEKYISPHBIM
CTpPOCHHEM

2.5 Oco0eHHOCTH arperaTHbIX COCTOSIHUM BObI
[IpakTuueckue paboTHI:
#H#Par####0nenka nuaMerpa aTomMa METOJIOM PSIOB (C
UCTIONB30BaHUEM (GoTorpaduii).

2.6 #HHPar###0neiTel 10 HAOMIOJIEHUIO  TETUIOBOTO

pacIMpeHus ra3os.
#HHHPar##H#OnbITel 0 OOHApY)KEHHIO JACHCTBHUS  CHJI

MOJICKYJIAPHOTO IMPUTAXKCHUSA

JIBIDKEHME U B3AUMOJIEVCTBUE TEJI

31 Mexanunueckoe JBUKEHUE. PaBHOMeEpHOE u
' HEPaBHOMEPHOE JIBUKEHUE
#H##Par##H##CkopocTb. Cpennsis CKOPOCTh npu
3.2 HEpPaBHOMEPHOM JBWXEHUU. Pacdyér mytm W BpeMeHU
JIBUKEHUS
SIBnenne wHepuuu. 3akoH MHepuuMH. BzanmopelicTBue
3.3 TeJ KaK NMPUYMHA U3MEHEHUS! CKOPOCTU JBMKEHUS Tell.
Macca kak Mepa MUHEPTHOCTH Tella
3.4 #H##Par####1lnotHocts BemiecTBa. CBsI3b IJIOTHOCTH C
' KOJIMYECTBOM MOJIEKYN B €IMHUIIE 00bEMa BelleCTBa
3.5 Cuna kak XapaKTepUCTHKA B3aUMOJECHCTBUS TEI
3.6 Cuna ynpyroctu u 3akoH ['yka. M3mepenuwe cuiibl ¢
' MIOMOILBIO AMHAMOMETpA
3.7 #H##Par###Bnenue Tarorenus u cuina Tsokectd. Cuna
' TSKECTU Ha JPYrux IutaHeTax. Bec Tema. HeBecomocTh
38 Cuna tpenus. TpeHue CKONbXKEHUS U TPEHHUE IOKOSL.
. Tpenue B IpUpOJE U TEXHUKE
3.9 #H#Par###CnoxxeHue CuJl, HaNpaBJICHHBIX 10 OIHOU
' npsiMoii. PaBHoOENCTBY IO CUIT
3.10 [TpakTHyeckue paboTHI:




OnpeneneHue CKOPOCTH  PaBHOMEPHOTO  JIBUYKEHHUS
(mapyka B JKMAKOCTH, MOJEIHU  BJIEKTPUUYECKOTO
aBToMOOMJIsT ®W Tak jganee). OmpeneneHue CcpemHen
CKOpPOCTH CKOJIbXKEHHsl Opycka WIM IIapuka To
HaKJIOHHOM  1iockoctH. OrmpeneneHue  MIOTHOCTH
TBEPIOTO Tena. OnbITHI, JIEMOHCTPHUPYIOIINE
3aBHCHMOCTb pacTshKeHHUs (Iegopmanuu) MpyxKUHBI OT
NPUJIOKEHHON  Cribl.  ONBITBI, JEMOHCTPUPYIOIIHE
3aBHCHMOCTb CHUJIbI TPEHMSI CKOJIbKEHHSI OT Beca Tella U

XapakTepa CONPUKACAIOIIUXCS TOBEPXHOCTEN

du3nyeckue SBICHUS B Inpupoac: NMpruMEpbl ABUKCHUA C

3.11 Pa3IMYHBIMU CKOPOCTSIMHU B JKMBOM M HEKUBOW IIPUPOJE,
JIECTBUE CUJIbI TPEHUS B IPUPOJC U TEXHUKE
3.12 TexHuueckue ycTpoicTBa: AMHAMOMETP, IOJIIUITHUKH
JIABJIEHUE TBEP/IBIX TEJI, )KMUIKOCTEN 1 TA30B
i1 Hasnenue TBEpaoro Tena. CrnocoObl yMEHBLICHHS H
' YBEJTUYECHHUSI IaBJICHUS
42 JlaBrmeHne raza. 3aBUCUMOCTD JaBJICHHS raza oT 00bEMa,
' TeMITepaTyphl
43 [lepenaua naBneHust TBEPABIMU TEIIAMHU, KUAKOCTIMU U
' razamu. 3akoH [lackams. [THeBMaTH4YeCKre MaIIMHbI
3aBUCUMOCTb ~ JIaBJICHUS KUJKOCTH OT  IJIyOWUHBI.
4.4 I'uapocratrueckuii mapagokc. CooOIaromuecs: coCy/Ibl.
['uapaBnuveckue MeXaHU3MBI
Atmocdepa 3emnu u atmocdepHoe nasrneHue. [IpudarHbl
45 CYIIECTBOBAHHUS BO3AYIIHOW 000mouku 3emiu. OMbIT
' Toppuuennu. 3aBUCUMOCTh aTMOC(HEPHOTO JABJIICHUS OT
BBICOTHI HaJl YPOBHEM MOps
15 Wzmepenne atmocdeproro nasneHus. [IpuOGopsl s
' HU3MEPEHUs aTMOC(HEPHOTO JaBICHHS
JleiicTBue XUAKOCTM M ra3a Ha IOIPY)KEHHOE B HHX
4.7 Teno. BelTamkuBaromas (apxumenoBa) CHiIa. 3aKOH
Apxumena
4.8 [1naBanue ten. BozmyxomiaBanue




4.9

[TpakTuueckue paboTHI:

HccnegoBanue 3aBUCHMOCTH Beca Tella B BOJE OT
00béMa MOTPYXKEHHOW B IKHUAKOCTH YacTH TeJa.
OnpeneneHue BhITATKUBAIONIEH CUIIbI, TEHCTBYIONICH Ha
TeIo, Nnorpyk€HHoe B KuUIKocTh.  [IpoBepka
HE3aBUCHUMOCTH BBITAJIKHUBAIOIICH CHIIBI, JIEHCTBYIOIIEH
Ha TeJIO B JKUIKOCTH, OT Macchl Tena. OIBITH,
JIEMOHCTPUPYIOIIME  3aBUCHMOCTh  BBITAJIIKUBAIOIIEH
CHJIBI, JIEUCTBYIOIIEH Ha TEJIO B KUAKOCTH, OT 00BEMaA
MOTPY>KEHHOU B JKMJIKOCTh YacTH Teja U OT TUIOTHOCTH
JKUIKOCTH. KoucrpyupoBanue apeomerpa HIIH
KOHCTPYUpPOBAaHUE  JIOJAKH W ONpeneneHue e

rpy30M0AbEMHOCTH

4.10

Pu3nyecKue  ABIEHUA B I[PUPOAE: BIIASIHUE
aTMOoC(EepHOTO JaBIICHUS HA KUBOW OpraHU3M, TIaBaHUE

pBIO

411

TexHuueckne YCTpOMCTBa: cooOLIAOMIKUECS COCY/IbI,
YCTPOMCTBO BOJOMNPOBOJAA, THUIPABIMYECKUNA TMpece,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOM Hacoc,

apeoMeTp

PABOTA, MOIIIHOCTbB, SHEPT U

5.1 Mexannueckast pabota
5.2 Mexannueckasi MOITHOCTb
£ 3 [TpocTble MeXaHWU3MBI: pblYar, OJOK, HAaKJIOHHAs
' MI0CKOCTh. [IpaBuiio paBHOBecHs prIuara
5.4 [IpumeHeHre paBuia paBHOBECHS pblyara K OJIOKy
«3o0m0T0€  mpaBWwiIO»  MexaHuku.  KoaddurnumeHt
9.5 MOJIE3HOTO JeCTBUS MEXaHU3MOB. [Tpoctsie
MEXaHU3MBbI B OBITY U TEXHUKE
5.6 [ToTenmanpHas SHEPTUN TeNa, MOTHATOTO Haf 3eMIIEH
5.7 Kunernueckas sneprus
58 [TonHast MexaHu4eckas SHeprus. 3aKOH HM3MEHEHUs U
' COXpaHEHUS] MEXaHUYECKOW IHEPTUU
5.9 [TpakTHyeckue paboTHI:




#H#Par##H#Onpenenene  paboOTbl CHWIIBI  TPEHHs TpU
pPaBHOMEPHOM JBMJKEHHUM Te€jJa [0 TOPU30HTAIBHOU
noBepxHoctu. MccimenoBaHue yYCIOBHM  paBHOBECHS
peruara. HMamepenme KIIJ[ HakJIOHHOM TMIJIOCKOCTH.

HBy‘ICHI/IC 3dKOHa COXpaHCHUA MEXaHUYECKOM QHCPIuun

dum3nyeckue SIBICHUS B mnpupoaec: pbHaru B TEIC

5.10
YenoBeKa
TexHuyeckue yCTpPOMCTBA: pblUar, IOJABWKHBIA U
5.11 HETOIBMKHBIA OJIOKW, HAKJIOHHAS TUIOCKOCTbh, MPOCTHIC
MEXaHU3MBI B OBITY
8 KNIACC
Kon Kon
IIpoBepsieMble 31eMEHTBI COAEPKAHUS
paszeJia 3J1eMeHTa
TEIIJIOBBIE ABJIEHWA
OCHOBHBIE  TIOJIOKEHHA  MOJIEKYJIIPHO-KUHETHYECKON
61 TEOpUU CTPOCHHUs BewiecTBa. Macca M pasMmepbl
. MoJsieKysl.  OmbITBl,  MOATBEP)KIAIOIINE  OCHOBHBIE
MIOJIOKEHUS MOJIEKYJIIPHOKUHETUUECKOM TEOpUU
Mogaenn  TBEpHOro, KHIKOIO M  razoodpa3HOro
6.2 cocrostHMM BemiecTBa. Kpucramnmueckue u amopgHble
Tena
OOBbsicHEHHE CBOWCTB ra3oB, KUAKOCTEH W TBEPABIX TEI
0 6.3 Ha OCHOBE IIOJIOKEHUH MOJEKYJIIPHOKMHETUYECKON
TEOpUHU
6.4 CMaumnBaHue U KalWUISIPHBIE SIBICHUS
6.5 TeruoBoe paciIupeHne U CKaTue
6.6 Temneparypa. CBA3b TeMIEpaTypbl €O CKOPOCTBIO
' TEIUIOBOTO JIBUYKEHUS 4aCTHUL]
5.7 Buyrpennsis sxeprusi. CriocoObl U3MEHEHHS] BHYTPEHHEH
. DHEPTUU: TEIUIONepeiavya U COBEPIICHUE paObOThI
6.8 Bunel teruonepenaun: TEIIONPOBOJHOCTb, KOHBEKLIUS,




U3IIy4eHHE

KomnuectBo  TemmoThl.  YIenbHasg  TEIUIOEMKOCTH

6.9
BEIIECTBA
TemmooOMeH W TEIUIOBOE paBHOBECHE. YpaBHEHHE
6.10
TEIUIOBOTO OanaHca
6.11 [InaBneHue U 0TBepAEBAHNE KPUCTANIMYECKUX BEIIECTB.
' VnenbHasg TeIUIOTA IJIABJICHUS
[TapooOpazoBanne u  KoHAeHcauus.  Vcmapenwue.
6.12 Kunenne. VYpenpHass  Temora  mapooOpa3oBaHUS.
' 3aBHCHMOCTh TEMIIEPATyphl KUIIEHUS OT aTMOC(EpHOro
JABJICHUS
6.13 BnaxxnocTs Bo3myxa
6.14 OHeprus TOIUIMBA. Y IeibHasl TEMJI0TA CTOPaHUs
[Ipunnuner  pabotel  TemmoBbix — aBurarenend  KIT/]
6.15 TEIJIOBOTO JABHUTaresis. TeruioBble JABUTATEH W 3alluTa
OKpY>Karolen cpeibl
3aKOH COXpaHEHUs U MPEBPALICHHS YHEPTUU B TEILIOBBIX
6.16
npoleccax
[IpakTuyeckue padboTHI:
#HHHPar###OnBITEL IO  OOHAPY)KEHUIO JICHCTBUS  CHUI
MOJIEKYJISIPHOTO TIPUTSKCHHUSL.
H#HPar#H##0OnbITBl  TIO  BBIPAIIMBAHUIO — KPHUCTAJIOB
MMOBAPEHHOM COJIW WJIU caxapa.
HHHPar#H##0nbIiTel 10 HAOMIOACHUIO  TEIJIOBOTO
6.17 paclMpeHus Ta30B, )KUAKOCTEN U TBEPIBIX TEIL.

#HH#Par###Onpenenenye 1aBleHus Bo3lyXa B OayuloHE
IHIITPULIA.

HHHPar#H#0OnbITEl, JIEMOHCTPUPYIOIINE 3aBHCUMOCTH
JTaBJIEHUSI BO3JyXa OT €ro o0bEéMa W HarpeBaHUs WU
OXJIAXKACHMSL.

#H#Par### IpoBepka rUnoTe3sl JIMHEHHOM 3aBUCUMOCTH

JJIMHBI CTOJIOHMKA KHUAKOCTHU B TepMOMeTqueCKOﬁ




TpyOKe OT TeMIepaTyphl.

#H#Par###Haomronenue N3MEHEHUS BHYTpPEHHEH
SHEPTUM TeJNa B pe3yjbTaTe TeIUIonepenadyd U pabdoThl
BHEIITHUX CHIL

##HPar#t#llccnenoBanre sBIEHUS TEIUIOOOMEHA TIpHU
CMEIIMBAaHUHU XOJIOJHOW U TOpsiueii BOIBI.
###Par#Ht#Onpenenenue KOJINYECTBA TEIUIOTHI,
MOJIYYCHHOTO BOJIOM TpH TEIIOOOMEHE C HarpeThiM
METAUTHYECKAM [ITHHIPOM.

#HH#Par###Onpenenene  yIelbHOM — TEMIIOEMKOCTH
BEIIECTBA.

###Par###lccnenoBanre mpolecca UCIapeHusl.
###Par#H#0OnpeneneHie  OTHOCUTENbHOW  BJIAXKHOCTH
BO3/IyXa.

#H#Par###0Onpenenenye yienbHON TEIUIOTHI TUIABJICHUS

JIBJA.

6.18

@dusnueckue SBIEHUS B INPHPOJE: IOBEPXHOCTHOE
HaTSDKEHWE M KalWUISIPHBIE SBJIEHUS B TPUPOE,
KpUCTAJUIBl B NIpUpoAe, u3inydueHue ConHla, 3aMep3aHue
BOJIOEMOB, MOpCKHe Opu3bl; 00pa3oBaHHE POCHI, TYMaHa,

HUHEC, CHETa.

6.19

TexHnueckre  yCTpPOWCTBA:  KalWULIPBl, MPHUMEPHI
UCIIOJIB30BAaHUSI KPUCTAIUIOB, JKUIKOCTHBI TEPMOMETP,
JATYUK TEMIIEpaTypsl, TEPMOC, CHUCTEMA OTOIUICHHUS
JIOMOB, TUTPOMETpBI, ICUXPOMETp, MapoBas TypOuHa,

JIBUTATEb BHYTPEHHETO CrOpaHusl.

OJIEKTPUUYECKUE 1 MATHUTHBIE ABJIEHUA

7.1 Onextpuszanus Tein. J[Ba poja 3JEKTPUUECKUX 3aps10B
B3anmogeiicTBue 3apsbkeHHBIX  Tel.  3akoH  Kynona

7.2 (3aBUCHMOCTb CHJIbI B3aUMOJICHCTBUS 3apsyKEHHBIX TE OT
BEJIMUMHBI 3apsI10B U PACCTOSTHUS MEX Ty TEJIaMH)

23 Onektpuueckoe nosie. Hanpspk€HHOCTD DIIEKTPUYECKOTO

I1OJIA. HpI/IHI_II/IH CYIICPIIO3ULIUN  SJICKTPUUICCKHUX oJiei




(Ha KQaUeCTBEHHOM YpPOBHE)

Hocurenu »sieKTpUYecKHX 3apsaoB. DJIEMEHTapHBIN

7.4 anektpudeckuil 3apsaa. Ctpoenue atoma. [IpoBoaHukHu U
TUDJIEKTPUKU
7.5 3aKOH COXPAaHEHHUs DJIEKTPUUECKOTO 3apsiia
- ONEeKTpUYecKUi  TOK.  YCIOBHSL  CYIIECTBOBAHUS
. 3JIeKTpUYECcKOro Toka. IcTOUHMKH OCTOSIHHOTO TOKa
Hencrus 3JIEKTPUYECKOTO TOKa (Temosoe,
7.7 XUMHUYECKOE, MAarHUTHOE). OJIEKTPUYECKMH TOK B
AKHUJKOCTSX U ra3ax
- Onektpuueckas uenb. Cuina Toka. DJEKTpUYECKOE
' HanpsKeHUe
79 Conporusienue IIPOBOJIHUKA. VY nenpHOE
. COIIPOTHBIICHHE BEIlECTBA
7.10 3akon OMma 1S ydacTka e
[locnenoBarenbHOe M MapajUIeIbHOE — COEMHEHUE
7.11
IIPOBOJIHUKOB
PabGota M MOLIHOCTH 3JEKTPUYECKOIO TOKA. 3aKOH
7.12
Jxoyns — Jlenna
213 DJNeKTpUYecKrue ILeNmu M TMOTPEOUTENH 3JIEKTPUUECKOM
' sHepruu B ObITy. KopoTkoe 3aMbikaHne
[TocrostnHble MarHuTHL. B3anmoneicTBHe MOCTOSIHHBIX
7.14
MarHuToB
MaruutHoe mnosne. MarHuTHoe 1mose 3eMiIM M €ro
7.15
3HAYEHHE JUIsl )KU3HU Ha 3emiie
216 OnbiT Opcrena. MarHuTHOE 1OJIE HIIEKTPUUECKOTO TOKA.
' [IpumeHeHne 31eKTpOMarHuToB B TEXHUKE
JlefictBieé MarHMTHOTO IIOJISI Ha MPOBOJHUK C TOKOM.
_ DNeKTpoJABUTaTellb MOCTOSHHOTO Toka. Mcnonb3oBaHue
' JJIEKTPOABUraTelell B TEXHUYECKUX YCTPOWCTBAX M Ha
TpaHCIopTe
7.18 Onpiter  ®apanes.  SIBneHHe  3JIEKTPOMArHUTHOMN




uHaykuuu. [Ipasuno Jlenna

DJIEKTPOTEeHEPATOP. Crioco0b1 MOJTyYEHHUS
7.19 ANEKTPUYECKON SHEPIHH. DNeKTPOCTaHIINI Ha

BO300HOBJISIEMBIX UCTOUHUKAX SHEPTHH

[IpakTHueckue paboOTHI:

OnbITHl IO HAOMIOJCHUIO 3JIEKTPU3ALUU TNl WHAYKLIHEH

Y TIPU CONPUKOCHOBEHUM.

HccnenoBanue AEUCTBUS DJIEKTPUUYECKOrO IOJS  HA

MPOBOJTHUKH U JIUDJIEKTPUKH.

COopka u mpoBepka pabOThl DIEKTPUYECKON Ienu

MOCTOSTHHOTO TOKa.

H3Mmepenue u peryampoBaHue CHIIbI TOKa.

N3Mmepenue u peryanpoBaHie HAMPsHKEHUS.

UccnenoBanne 3aBUCUMOCTH CUJIBI TOKA, UIYILIETO Yepes3

PE3UCTOP, OT CONMPOTUBICHUS PE3UCTOPA U HATPSIKECHUS

Ha pe3HCTOope.

OnbIThI, JEMOHCTPUPYIOLIHE 3aBHCUMOCTh

AJIIEKTPUYECKOTO COIMPOTHUBIICHUS TPOBOJAHHKA OT €ro
7.20 JUTMHBI, MJI0IIA U OTIEPEYHOT0 CEUCHHS U MaTepuara.

[IpoBepka mpaBwia CJIOXKEHUS HAINPSHKEHUH  MpU
MOCJIEA0OBATEILHOM  COEAVMHEHUU JBYX PE3UCTOPOB.
[TpoBepka mpaBmia [UIsi CHIIBI TOKA TIPHU MapauieTbHOM
COCMMHEHUH  pe3ucTopoB.  OmpenencHue  padOTHI
JJIEKTPUYECKOIO  TOKA, HIAYIIEr0 Yepe3  Pe3UcTop.
OmnpeneneHre  MOIIHOCTH  3JEKTPUYECKOTO  TOKa,
BBIJIENISIEMON Ha pe3ucTtope. MccmenoBanne 3aBUCUMOCTH
CWJIBI TOKA, UYIIETO Yepe3 JIAMIIOUKY, OT HANpsKEHUS
Ha Hel. Onpenenenue KIIJ| narpesatens. MccnenoBanue
MAarHUTHOI'O B3aUMOJCHCTBUSA IOCTOSHHBIX MAarHuTOB.
N3yyeHne MarHUTHOTO MOJIs IOCTOSIHHBIX MarHUTOB MIPU
ux oOvemuHeHMH W pasaeneHud. MccnemoBanwue
JEUCTBUS SJIEKTPUUECKOTO TOKA Ha MAarHUTHYIO CTPEJIKY.

OnpIThl,  JEMOHCTPUPYIOIIME  3aBUCHUMOCTb  CHJIBI




B3aMMOJCUCTBUS KATYIIKU C TOKOM M MarHUTa OT CHJIbI
TOKa M HampaBleHHUs TokKa B KaTymke. HM3ydenue

HeﬁCTBHH MAarduTHOTO IIOJIsI Ha IPOBOAHHUK C TOKOM.

KoHnctpyupoBanue U n3ydeHue paboThI
AJIEKTPOJBUTATEIS. N3mepenue KITI
JJIEKTPOJBUraTeNbHON  YCTAHOBKH. OnbITl 11O

HCCIICAOBAHUIO SABJICHUA SHeKTpOMaFHHTHOﬁ HHAYKIHUU:
HCCIICOOBAHUEC W3MCHCHHMI 3HAYCHUS U HaITpaBJICHUA

WHJYKIIHIOHHOTO TOKA

7.21

®usznueckue SBICHUS B MPUPOJAE: DIIEKTPUUECKHUE
ABIIEHUST B  arMocdepe, DIIEKTPUUYECTBO  HKHUBBIX
OpPraHMW3MOB, MarHUTHOE MoJie 3emiu, apeld MmoiarcoB,
pOJIb MAarHUTHOTO TIOJISL JUISl J)KU3HU Ha 3eMJie, MOJSPHOE

CHUAHUC

1.22

TexHuuyeckre yCTpOWCTBA: 3JEKTPOCKON, aMIepMeTp,
BOJILTMETp, PEOCTaT, CUETUMK AIIEKTPUUECKON SHEpruw,
JJIEKTPOOCBETUTEIbHBIE ~ NPHOOPBI,  HAarpeBaTelIbHbIE
AIIEKTPONPUOOPHI (mpumepsr), AIIEKTPUUYECKHE
IPEJOXPAHNUTENH, DIIEKTPOMATHUT, JJIEKTPOJBUTATENb

IMOCTOAHHOTI'O TOKa, 'CHEPATOP IIOCTOAHHOI'O TOKA

9 KITIACC
Kon
Kopx snemenra IIpoBepsieMble AJIEMEHTHI COJIepKAHMS
pazzena
MEXAHWYECKUE SBJIEHUA
81 Mexanuueckoe JBmWKeHue. MarepuanbHas — TOUKa.
' Cucrema otcuéra
a 8.2 OTHOCHTEIIBHOCTh MEXaHUUECKOTO JBIKEHHS
8.3 PaBHOMEpPHOE NPSMOIIMHENHOE IBUKEHHE
###Par###HepaBHOMEpHOE MPSMOJIMHENHOE ABM)KEHUE.
8.4 Cpennsst W MTHOBEHHas CKOpPOCTh Tella  IpH
HEPaBHOMEPHOM JIBH)KEHUH




Yckopenue. PaBHOyCKOpEHHOE IPAMOJIMHEWHOE

8.5
JIBUKCHHE
8.6 #H#Par###CBo00o1H0e magenne. OnprTe! I ammies
###Par###PaBHOMEpHOE NBW)KCHHE 110 OKPYXHOCTH.
8.7 [lepuong m uactora obOpamieHus. JluHeitHas W yrioBas
ckopoctu. LleHTpocTpeMUuTENEHOE YCKOPEHNE
8.8 ITepssiii 3akoH HploToHa
8.9 Bropoii 3akon HeroroHa
8.10 Tpernii 3akoH Hprorona
8.11 H#H#Par###] [puHuUn cynepro3uliuyu CUil
8.12 Cuna ynpyroctu. 3akoH ['yka
#H##Par###Cuna TpeHHUS: CHIa TPEHHS CKOJIBKEHUS,
513 CHWJIa TPEHUS TTOKOS, IPYTHE BUIBI TPCHHUS
#H##Par###Cuna  TSOKECTH W 3aKOH  BCEMHPHOTO
8.14 TATOTCHUS. Y CKOPEHHE CBOOOIHOTO TMaACHUS
Jewxenune  tuianer  Bokpyr  Conuuna.  Ilepmas
815 KOCMHYECKast CKOpOCTb. HeBecoMoCTh U mieperpy3Kku
PaBHOBecue MarepuaibHOM TOUKU. AOCOITIOTHO TBEPI0E
816 TEJOo
###Par###PaBHoBecue TBEPAOTO Tena C 3aKperIEHHOM
847 ocblo BpameHus. MoMeHT cuiibl. LleHTp Tsxectu
8.18 Nwmnynsc Tena. M3mMenenue ummynbca. IMITyabC CHITBI
8.19 3aKOH COXpaHCHHS HUMITYJIbCa
8.20 #iHPar###PeakTHBHOE IBIDKEHUE
8.21 Mexannueckasi paboTa ¥ MOIIIHOCTh
PaGora cun Tsxkectu, ynpyroctu, TpeHus. CBsi3b
8.22 SHEPIUH U PaboThI
[loTeHuuanbHasi SHeprus Tena, MOAHIATOrO  Hal
8.23 MOBEPXHOCTHIO 3eMIIn
8.24 [ToTeHuuanbHast HEPTUs CKATON MPY>KUHBI
#H##Par###Kunetnueckass  sHeprus.  Teopema o
8.25 KUHETUYECKOW 3HEPTUU
8.26 H#HHPar##H##3aKkoH coxpaHeHHS MEXaHUYECKOW SHEPTUn




8.27

[TpakTHyeckue pabOTHI:

Omnpenenenue cpeiaHell CKOPOCTH CKOJIBKEHHUSI Opycka
WIA JBWKEHHs IIapuKa IO HAKJIOHHOW IUIOCKOCTH.
Omnpenenenue ycKOpeHUs Tejaa NpU PABHOYCKOPEHHOM
JBYDKEHUM 110 HAKJIOHHOM IJIIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH NYTH OT BpPEMEHHM IpHU
PaBHOYCKOPEHHOM JIBHKEHHH 0€3 Ha4aJbHOM CKOPOCTH.
[TpoBepka THIIOTE3BI: €CIM TIPU PABHOYCKOPEHHOM
NBIDKEHUH 0e3 HadallbHOW CKOPOCTH ITYTH OTHOCSTCS
KaK psAO HEYETHBIX 4YHCEN, TO COOTBETCTBYIOIINE
MIPOMEXYTKH BPEMEHH OJMHAKOBHI.

HccnenoBanne 3aBUCUMOCTH CHIIBI TPEHHS CKOJIBKEHUS
OT CWiIbl HOpMalbHOrO JaBieHus. OnpezneneHue
KodpduuueHTa TpeHus ckoibxeHus. OnpeneneHue
KECTKOCTH TMpPYKUHBL. OmnpeneneHre padOTHl CHIIBI
TPEHUS TPU PABHOMEPHOM JIBWKEHHM Tella TIO
TOPU30HTAIBHOM mHoBepXxHOCTH. OmpeneneHue padboThI
CUJIBl  YOPYrocTd  MpH  HoabéMe  rpy3a ¢
UCIIOJIb30BAaHUEM  HEMOJBMXKHOTO U MOABHYKHOIO

0JIOKOB

8.28

dusnyeckue SBICHUA B mpupoAc: MpUIMBbl U OTIUBEI,
JBHXXCHHEC IIJIaHCT ComHeyHoM CUCTEMBI, PCAKTHBHOC

JABWXKCHUC KHUBBIX OPraHU3MOB

8.29

Texnuueckue  ycTpoOMCTBAa:  CIUJIOMETP, AATYUKHU

II0JIO’KEHUS, PACCTOSIHUSI M YCKOPEHUSI, PAKEThI

MEXAHUNYEC

KHME KOJIEBAHUA 1 BOJIHBI

9.1

KonebarenpHoe JABHIXKCHHUC. OcHOBHBIE XapaKTCPpHUCTHUKU

KOJIeOaHMI: nepuoa, 4actora, aMIuiuTyaa

9.2

MaremaTtuyeckuit u MPY>KUHHBII MasITHUKH.

[IpeBpariienue sHEPrUM NMPHU KOJIeOATEILHOM IBUKCHUU

9.3

3aryxatonue koseOaHus. BBIHYKIeHHBIE KOJIeOaHMUs.

Pe3onanc

9.4

Mexannueckue BoHbL. CBONCTBA MEXaHMYECKUX BOJIH.
[IponosibHBIE W TONEpPEYHBbIE BOJIHBL [[MHA BOJHBI U

CKOpOCTh €€ pacmpocTpaHeHus. MexaHn4ecKre BOJHBI B




TBépI[OM TCIIC, CEMCMHYECKHE BOJIHBI

9.5 3ByK. ['pomMKkOCTh 1 BBICOTA 3ByKa. OTpakeHHe 3ByKa
9.6 WHudpa3Byk U ynbTpa3ByK
[IpakTuueckue paboTHI:
Omnpenenenue 4YacTOTBl WM TepHoAa  KojeOaHWit
MaTeMaTUIECKOTO MasTHHKA.
Omnpenenenue  4acTOThl W mepuojpa  KojeOaHui
MPY>KHHHOTO MasiTHHKA
97 HccnenoBanne 3aBUCHMOCTH — IEpPHOJA  KOJIEOaHWMIA
' MOJBENICHHOTO K HUTH Tpy3a OT JUIMHBI HHTH.
HccnenoBanue 3aBHCHUMOCTH — TEpHOJa  KOJIeOaHHA
NPY)KHHHOTO MasTHHKa OT Macchl Tpys3a. lIpoBepka
HE3aBUCUMOCTH nepuoa KonebaHuit rpy3a,
MOJIBEIICHHOTO K HUTH, OT MacChl Tpy3a M KECTKOCTH
npy>KuHbl. M3MepeHne ycKopeHus: CBOOOTHOTO TaICHHSI
dusnueckue SIBICHUS B TPUPOJC: BOCIPHITHE 3BYKOB
9.8 KUBOTHBIMH, 3EMJICTPSCEHUE, CEHCMHYECKUE BOJIHBI,
IyHAMH, 9XO
9.9 TexHudeckne YCTPOMCTBA: 3XOJOT, WCIOJIL30BaHUE

yIABTpa3ByKa B ObITY U TEXHUKE

10

OJIEKTPOMAT'HUTHOE ITOJIE U DJIEKTPOMAT'HUTHBIE BOJIHBI

DJIEKTPOMarHuTHOE ToJie. DIEKTPOMArHUTHBIE BOJIHBI.

101 CBo¥iCTBa SJIEKTPOMArHUTHBIX BOJTH

10.2 [IIxana 3eKTpOMarHUTHBIX BOJIH

103 DnekTpoMarHutHas mpupona cBera. CKOpOCTh CBeTa.

' BomnHoBbIe CBOMCTBA CBETA

[TpakTruyeckue padbOTHI:

10.4 N3yyeHne CBOHCTB  DJIGKTPOMAarHUTHBIX BOJIH  C
MTOMOIIHI0 MOOMITBHOTO TellehoHa
dusndeckue SBICHHUS B TNPUPOJIC: OHOIOTHYECKOES

10.5 JeiicTBre BUJIMOTO, yABTPApHOIETOBOTO "
PEHTIEHOBCKOIO U3JIy4ECHHI

106 Texnuueckue YCTpONCTBa: HCIIOJIb30BAaHUE

QJICKTPOMATrHUTHBIX BOJIH JUJIS COTOBOH CBSI3U




11

CBETOBGIE ABJIEHUA

11.1 JlyueBas monens cBeta. MicTounuku cBeta
11.2 [IpsimonuHeitHOE pacpocTpaHeHre CBeTa
113 OTtpaxkenne ceta. [1mockoe 3epkano. 3aKOH OTpaKeHUs
' cBeTa
114 [Ipenomnenne cBera. 3aKOH TMPEIOMJICHUS CBETA.
' [TonHOE BHYTpEeHHEE OTpaKEHUE CBETA
11.5 JInnza. Xon nyden B IMH3E
116 OnTHueckas cucremMa QoToanmapara, MUKpPOCKONA H
' TeJecKona
117 I'maz kak onTtuyeckas cucrteMa. biauzopykocTte U
' JTAIbHO30PKOCTh
118 Paznoxenue 6emoro ceera B criektp. OnbiThl HproTOHA.
' Crno)xeHue CTeKTpaIbHBIX IBETOB. Jlucmepcus cBeta
[IpakTuueckue paboThI:
#H##Par####lccnenoBanue 3aBUCHUMOCTH yriia
OTpPaXKEHUsI CBETOBOTO JIy4ya OT YIJIa MaJIeHusI.
###HPar##H#13ydenue  XapakTepUCTHK — W300paKeHHS
MpEeIMETa B MJIOCKOM 3€pKae.
#H#Par###Iccnenosanue 3aBHCUMOCTH yria
MPEeTOMIICHUSI CBETOBOTO Ilydya OT yIVIa TMaJeHHsl Ha
119 IPaHULIE «BO3IYyX — CTEKJION.
' ###Par#t# lonyuenne M300pakeHU C  MOMOUIBIO
coOuparoiei JTUH3HIL.
#H#Par###Onpenenenrie  (POKYCHOTO  pPacCTOSIHUS U
ONTHUYECKOMN CHIIBI COOMpPArOIIEH JTMH3HI.
H#HHAPar###0nBITEI MO Pa3jOKEHUIO OEIoTo CBEeTa B
CHEKTD.
H#HHAPar###ONBITEI 0 BOCHPHUSITHIO I[BETa MPEIMETOB
MIPU UX HAOJIFOICHUH Yepe3 IIBETOBBIC (PUIIBTPHI
dusnueckue sBICHUS B mpupoze: 3atMeHust ConHma u
11.10 JlyHbl, 1IBETa TEN, ONTHUYECKUE sIBICHUS B aTtMocdepe
(uBet HeOa, pedpakis, paayra, MUPaX)
11.11 Texnuueckue yCTpoOMcTBa: OYKH, HIEPUCKOII,




cbomannapaT, OIITUYCCKHUE CBECTOBOAbI

12

KBAHTOBBIE ABJIEHUA
191 Onbitel Pezepdopna u mmaHeTapHas MOJENIb aToMa.
' Mogens aroma bopa
129 Hcnyckanve u morfounieHue cBera aroMoM. KBaHTHI.
' JIunenyarsle CrIeKTphI
12.3 PagnoaktuBHOCTE. Anb(ha, OeTa- U raMMa-u3IydeHus
194 Crpoenue aromHoro szapa. HyknonHas Monenb
' aTOMHOTO sizipa. M30To1B!
195 PaguoaktuBHble npeBpamienus. Ilepuon momypacnana
' aTOMHBIX S7ep
126 SnepHble peakuuu. 3aKOHbI COXPAHEHUs 3apsAI0BOTO U
' MacCcOBOT'0 YHCEI
12.7 DHeprus CcBA3M aTOMHBIX siziep. CBsA3b Macchl U SHEPTUU
198 Peakuuu cunresa u nenenus saep. VIcTouHuku sHeprun
' ConHua u 3B€311
12.9 Snepnas sHepreruka. JleiicTBUE  pagMOaKTHUBHBIX
' W3IIy4EHUH Ha )KUBBIE OPIaHU3MBbI
[TpakTuyeckue pabOTHI:
HaGnroneHne CIUIOIIHBIX W JIMHEWYaThIX CIHEKTPOB
1910 U3JIyYEHUS.
WccnenoBanue TPEeKOB: M3MEPEHUE SHEPIMHM YaCTHUIbI
0 TOPMO3HOMY IyTH (110 (hoTorpadusam).
W3mepenne paanoakTUBHOTO GoHa
du3nyeckre SBJICHUS B IPUPOJE: ECTECTBEHHbBIN
PaaOaKTUBHBII ¢on, KOCMHMYECKHE JIy4H,
12.11 pPaguoOaKTUBHOE W3JyYEHUE MPHUPOJHBIX MHHEPAIIOB,
JICHCTBUE DPAJMOAKTUBHBIX W3Iy4EeHUH HA OPIraHU3M
YenoBeKa
1212 Texuunueckue YCTPOMCTBA: CIIEKTPOCKOII,

WHJUBUYAIIbHBIN JO3UMETP, KaMmepa Bunbcona




MPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUS OCHOBHOM OBPA3OBATEJIBHOMN
IMPOT'PAMMBI OCHOBHOI'O OBIIIET'O OBPA3OBAHMUSI

Kon
NpoBEpPsEMOro
TpeOOBaAHUSA

IIpoBepsieMble TPeOOBAHUS K MPEIMETHBIM pPe3yJbTaTam
0a30BOr0 YPOBHSI OCBOEHUsI OCHOBHOI1 00pa3oBaTe/IbHOM
NporpaMMsbl OCHOBHOI'0 001ero odopazosanus Ha ocHoBe @PI'OC

[Tonumanne pomu  (QU3MKK B  HAYYHOM  KapTUHE  MHpa;
chOpMHUPOBAHHOCTH 0A30BBIX MPEACTABICHUN O 3aKOHOMEPHOU CBSI3U
U TI03HaBa€MOCTU SIBICHHUH TPUPOJBI, O POJIU OKCIEPUMEHTa B
¢usuke, o cucreMooOpasywooumeil poau (GU3MKM B Pa3BUTHH
€CTECTBEHHBIX HAayK, TEXHUKH M TEXHOJOTHMH, 00 3BOJIOLUU
(Gu3MUeCKuX 3HAHUN M MX POJIM B LEJIOCTHOM €CTEeCTBEHHOHAay4yHOH
KapTHUHE MHUpa, O BKJIAJEC POCCUICKUX U 3apyOexHBIX Y4EHBIX-
(GU3UKOB B pa3BUTHE HAYKU, OOBSICHEHHME MPOLIECCOB OKPYKAIOIIETO

MHpa, pasBUTHC TCXHUKU U TEXHOJIOTHI

3HaHMA O BHMJAX MaTepuu (BEUIECTBO M TMOJE), O ABIKEHUU Kak
croco0e CyIecTBOBaHMS MaTepUH, 00 aTOMHO-MOJICKYJIIPHON TEOPHH
CTPOEHHS BELIECTBA, O (PU3MUECKON CYIIHOCTH SIBICHUN HPUPOJBI
(MGX&HI/I‘-IGCKI/IX, TCIUIOBBIX, OJCKTPOMArHUTHBIX H KBaHTOBBIX);
YMCHUC pa3indyaTh ABJICHHA 110 OIMMCAHUIO UX XaPaKTCPHBIX CBOMNCTB U
Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOLINX JaHHOE (PU3NUYECKOE SBICHUE;
YMEHHE pacrio3HaBaTh MPOSBICHUE W3YUYEHHBIX (DU3NYECKUX SIBICHUIM
B OKpYXKaOIIEM MHUpPE, BBIACHAS HUX CYIIECTBEHHBIE CBOMCTBA

(mpu3HaKH)

Bnanenue ocHoBaMH IIOHATHHHOTO afnrapara "M CHMBOJMYCCKOI'O
sSA3bIKa (1)I/I3I/IKI/I N HCIOJIb30BAHHUC UX JId PCHICHUA y‘{e6H]':>IX 3aJgay,
YMCHHE XapaKTCpU30BaATh CBOICTBa TCII, (bHSI/I‘IeCKI/Ie SABJICHUA H

IIpONLECChI, UCIIOJIB3YA (bYHHaMCHTaIIBHBIC N SMITNPHUICCKUC 3aKOHDbI

VYMeHue onuceIBaTh HU3Yy4YCHHBIC CBOMCTBA TEJI U (1)I/IBI/I‘I€CKI/I€ SIBJICHHA,

WCTIONTB3YsI (PU3HUECKHE BEIIMUNHBI

Bnanenne ocHOBaMHM METOJOB HAy4yHOTO IIO3HAHUS C y4ETOM
COOJTFONIEHUsT TIpaBHJI O€301MacHOTO Tpyaa: HaOmIoAcHUE (PU3MUECKUX
SIBJICHUIA:

YMEHHE CaMOCTOSITENIbHO COOMpPAaTh IKCIEPHUMEHTAIBHYIO YCTaHOBKY




U3 JaHHOrO Habopa 00OpYyHAOBaHMS MO WHCTPYKIIMH, OMHUCHIBATH XOJ
OIIBITA M 3alHUCBIBATh €TO PE3YJIbTAThI, (POPMYINPOBATH BHIBO/IBI;
IIPOBE/ICHUE MPSAMBIX U KOCBEHHBIX U3MEPEHNHN (PU3NYECKUX BETUUMH:
yYMEHHE [JJaHUPOBAaTh HM3MEPEHMs, CaMOCTOSTEIBHO COOMpaTh
DKCIIEPUMEHTAIBHYI0 YCTAaHOBKY TII0 HMHCTPYKLHH, BBIYHCIATH
3HAYCHHWE BEJIMYMHBI U AHAIM3UPOBATh IOJIyYEHHBIE PE3YIbTaThl C
Y4€TOM 3a/IaHHOM MOTPEIIHOCTH PE3YJIbTATOB U3MEPEHU;
IIPOBEICHHE  HECIIOKHBIX  DKCIIEPUMEHTAIbHBIX  HCCIEIOBAHUM;
CaMOCTOATENbHO COOMpPATh SKCIEPUMEHTAIbHYI YCTaHOBKY U
MIPOBOJUTH  HUCCIEIOBAaHME IO  HMHCTPYKLUH,  IPEICTaBIATH
MOJIy4YEHHBIE 3aBUCUMOCTH (U3NYECKUX BEIMYMH B BUJE TaOIUI] U
rpauKoOB, yYUTHIBATh MOTPEUTHOCTH, JeTaTh BHIBOJBI IO PE3yJIbTaTaM

HUCCICA0BaHUA

[TonumaHue  XapakTepHBIX  CBOHCTB  (u3Myeckux  Mojenei
(MaTepuanpHas TOYKa, aOCOJIOTHO TBEPIOE TENO, MOJAEIH CTPOCHUS
ra3oB, >XHMJIKOCTEH W TBEPABIX Tej, IUIAHETapHas MOJEIb aroMa,
HYKJIOHHasi MOJIeJIb aTOMHOIO $Jipa) U YMEHHE NPUMEHATh UX Ui

00BbsICHEHUs (PU3MUYECKUX MPOLIECCOB

YMeHne oOBACHATH (U3NYECKHE MPOLECChl U CBOMCTBA TN, B TOM
4yycile W B KOHTEKCTE CHUTyalud IPaKTUKO-OPUEHTHUPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBIABIIATH IIPUYMHHO-CIICICTBEHHBIC CBA3U U
CTPOUTH OOBSICHEHHE C OMOPOI Ha M3ydyeHHBIE CBOICTBA (PU3MUECKUX

SIBJICHHUM, (PU3UUECKHUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIEIH

YMmeHue pemarb pacuéTHble 3amaun (Ha Oaze 2 — 3 ypaBHEHHI),
UCTIONB3YS 3aKOHBl W (OpPMYJBI, CBs3bIBalONINE  (pruznyeckue
BCJIMYMHBI, B YaCTHOCTH, 3allMCBIBATH KpPATKOC YCJIIOBHC 3alayu,
BBISIBIISITh HEAOCTAIONIME JaHHBIC, BHIOMPATh 3aKOHBI M (HOPMYIIHI,
HEOOXOIUMBIE JJIs €€ PEelIeHus, UCIOIb30BaTh CIPABOYHbBIC JaHHbIE,
IIPOBOANUTH PACUYETHl M OLEHMBATh PEAINCTUYHOCTh IOJYyYEHHOTO
3Ha4YeHUs (PU3NYECKON BENIWYMHBI, YMEHHE ONPEAEsATh Pa3MEpPHOCTh

(1)I/I3I/ILI€CKOI‘/'I BCJINMYHMHBI, HOHy‘IGHHOﬁ IIpHu pCHICHHUU 3aJla9u

VmMmenue XapaKTCPHU30BaTh  IIPHUHIUIIBI ,Z[CflCTBHH TCXHUYCCKUX
YCTpOﬁCTB, B TOM 4HCJIE OBITOBBIX HpI/I60p0B, U IIPOMBIIIJICHHBIX
TEXHOJOTHYCCKUX IMPOLECCCOB IO UX OIMMCAHUIO, UCIIOJIb3Yys 3HAHUA O

CBOMCTBax (U3NUECKUX SBICHUM U HeoOXoauMmble (usndeckue




3aKOHOMCPHOCTHU

10

YMeHHe UCHOb30BaTh 3HAHWS O (U3HYSCKUX SBJICHHAX B
MOBCEAHEBHON KW3HM a1 oOecreueHuss Oe30MacHOCTH TP
oOpamieHM ¢ OBITOBBIMH  NpUOOpaMH M TEXHHYCCKUMU
YCTPOWCTBAMH, COXPAHEHHUS 3JI0POBbS W  COOJIIOJICHUS  HOPM
9KOJIOTHYECKOTO TIOBEJACHHUS B OKPYXAIOIICH cpene; IMOHMMAaHUe
HEOOXOJMMOCTH TPUMEHEHHUSI JOCTWKEHWH (U3UKU W TEXHOJOTUH

I palifuOHaJIbHOT'O IMPUPOAO0IIOJIb30BaAHUA

11

OneiT TOWCKa, TPeoOpa3oBaHUS U MPEACTaBICHHUS HH(pOpMAUN
(U3NYECKOTO COJEp)KaHUSI C HCIOJIBb30BaHUEM HH(OPMAIIMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTUW; YMEHHUE OL[EHUBATh JOCTOBEPHOCTH
MONlyYeHHOW WH(POpPMAIlMK HAa OCHOBE HWMEIONIMXCS 3HAHWA |
JOTIOJIHUTENIBHBIX ~ MCTOYHUKOB;  yYMEHHE  HCHOJIb30BAaTh  IPHU
BHITIOJTHEHUH Yy4eOHBIX 3a/laHUl HAYYHO-TIONMYISPHYIO JIHTEpaTypy
(buU3NYeCcKOro CoJep)KaHUs, CIPABOUYHBIE MaTEpHAlIbl, PECYPChl CETH
Wurtepner; BianeHue 0a30BBIMU  HaBBIKAMU  MPeoOpa3OBaHUs
uHbOpMaM M3 OJHOM 3HAKOBOM CHCTEMBI B JpPYryl0; yMEHHE
CO3/1aBaTh COOCTBEHHbIE MHCHMEHHBIE M YCTHBIE COOOIIEHUS Ha

OCHOBC I/IH(bOpMaI_[I/II/I U3 HECKOJIBKHUX UCTOYHHUKOB




HEPEYEHD 2JIEMEHTOB COAEPKAHUSA, IPOBEPAEMbIX HA OI'D

11O ®U3UKE
Kon IIpoBepsieMblii 3JIeMeHT COAEPKAHUSA
1 MEXAHUWYECKHUE ABJIEHU A
11 Mexanuyeckoe aBukeHHe. MarepuanbHas Touyka. Cucrema  oTcuéra.
' OTHOCUTENBHOCTD ABHKEHUS
PaBHOMepHOE U HepaBHOMepHOe nBHkeHHe. CpenHsis ckopoctb. Dopmyna mis
1.2 BBIUUCIICHHS CPEHEH cKopocTu: V = S/t
PaBHOMEpHOE TPAMONHHENWHOE NBH)KEHHE. 3aBUCUMOCTh KOOPAWHATHI Tela OT
BPEMEHHU B CITy4ae paBHOMEPHOTO MPSIMOJIMHEHHOTO JABHXKEHUS:
13 X(1)=x,+ut
I'padmku 3aBUCUMOCTH OT BPEMEHH JUISI TPOCKIIMH CKOPOCTH, MPOSKIIUU
MepeMeNICHMs, IyTH, KOOPAWHATHI TPU PABHOMEPHOM NPSIMOJIHHEHHOM
JBY)KCHUU
3aBHCHMOCTh KOOpPJMHATHI Tella OT BPEMEHU B ClIydae pPaBHOYCKOPEHHOTO
MPSIMOJIUHEMHOTO ABMKEHUS:
3
Se(f) =V, ¥ I+ay * ;
2
@opmynbl Ui MPOEKIUH TIEPEMEIICHHS, MPOCKIIMH CKOPOCTH U MPOCKIIHH
YCKOPEHHSI IPU PABHOYCKOPEHHOM MPSIMOJIUHEHHOM JBMKECHUU:
2
1.4 s.(D=yy,.-t+a, B
U_\'('f) =Up T a1,
a.(f)=canst,
U:x: - lez =2a,s,
I'paduku 3aBUCMMOCTH OT BpPEMEHM Uil MPOEKIMH YCKOPEHHUS, MPOEKIUU
CKOPOCTH, TPOEKIIUU TepeMeleH s, KOOPAWHATHl TMPU PaBHOYCKOPEHHOM
MPSIMOJIMHEHHOM JBH)KCHUN
CBoOomnoe manenue. Gopmynbl, OMHUCHIBAIOMIME CBOOOJHOE TMAJcHUE Tea II0
1.5 BepTUKAIN (ABMKECHHE Tella BHU3 WJIM BBEPX OTHOCUTEIBHO TIOBEPXHOCTH

3emin). ['padmku 3aBUCUMOCTH OT BpEMEHH JUIS MPOEKIUH YCKOPEHHS,




ONpoCKOHUU CKOPOCTH U KOOPAHWHATHI IIpU CBO60,Z[HOM nmagcHuM TCEjIa 110

BCPTUKAIA

CkopocTh paBHOMEPHOTO JBIDKEHHS Tella MO OKpyKHOocTU. Hampasienue
CKOPOCTH.

dopmyna A BBIYMCICHHS CKOPOCTH 4Yepe3 paJuyc OKPYKHOCTH M TEpUOJ

oOpartieHus:
2nR
L=
T

LlentpocTpemurenbHoe yckopeHue. HampaBieHne IeHTPOCTPEMHUTEIHLHOIO

1.6 yckopenust. @opmyiia 11 BBIYMCIEHNST YCKOPEHHUS:
2
a. = L
R
®opmyia, cBsI3bIBaOIasl IEPUO U YACTOTY OOpallleHUs:
v = !
T
Macca. IInotHocTh BemecTBa. @opMyina JUisl BBIYMCIECHUS IUNIOTHOCTH :
_m
1.7 V
1.8 Cuna — BekTOpHas Qusnueckas BenuyrHa. CloKeHne CHil
1.9 SABnenue unepuuu. Ilepssiii 3akoH HeroToHa
Bropoii 3akon HeroTona:
F=m-a
1.10
CoHanpaBeHHOCTb BEKTOPA YCKOPEHMSI Te€la U BEKTOpa CHUJIBL, JEHCTBYIONIEH Ha
TEJO
BzaumoneiictBue ten. Tperuit 3akoH HproToHa:
1.11 F. 21 = _Fl—>2
112 Tpenne nokos u TpeHue ckoybxeHus. @opmyiia Uisl BBIYUCIEHNS MOLYJIS CUJIBI

TPECHUS CKOJIbXKCHUA!




Frpzp-;"l.r

Jedbopmanuss Tena. Ympyrue u Heynpyrue aedopmanvi. 3aKOH YIOPYrou
nedopmanuu (3aKoH I'yka):

113 F=k-Al
BcemupHoe TaroTeHHE. 3aKOH BCEMHPHOTO TATOTCHUS:
My -1,
F=Gg- -1 _2
R
1.14 Cuna TshKecTd. Y CKOpeHHe CBOOOHOTO A ICHHUS.
dopmyra I BEIYUCIECHUS CUJIBI TSOKECTH BOJIM3HM TTOBEpXHOCTH 3eMiu: F = mg.
JIBmxenue rianet Bokpyr Conuna. [lepBas kocMudeckasi CKOPOCTb.
HesecoMocTs u neperpysku
Nmrrynse Tena — BeKTopHas Gu3ndYecKas BeTHIUHA.
1.15 P=mo
Nmmynsc cucteMsl Ten. M3MeHneHne uMiynbca. IMITylbe CUITbI
3aK0H COXpaHEHUS UMITYIIbCa I 3aMKHYTON CUCTEMBI Te:
1.16 P=nyUy +in, Uy =const
PeaktuBHOE nBUXKEHHE
Mexanndeckast pabora. @opMyia 1yisi BEBIYUCICHUS paOOThI CHITHL:
A=Froosa
Mexannyeckass MOIITHOCTB:
1.17
A
N==
i
Kunerndeckast 1 moTeHnuanbHas dHeprus. Dopmyna AJisi BEIYUCICHUS
KUHETHYECKOW SHEPTHH:
1.18 2
s
B

Teopema 0 kuHeTHYeCKOM 3Heprun. @opmysa Jisi BHIYUCIEHUS MOTCHIIMATbHON




OHEPTHHU TCja, MOAHATOIO

Haxg 3eMIIEH:

E,= mgh

1.19

Mexanunueckast S3HEprus:

E=Er’r+Ep

3aKOH COXPAHEHHsI MEXaHUYECKOU 3Heprur. @opMyiia Juisi 3aKOHA COXPAaHEHUS

MEXaHUYECKOM SHEpruu B OTCYTCTBHE CUJI TpeHus: E = const.

[IpeBpalienre MeXaHUUECKOM YHEPTUN MTPU HAJTUYUU CHIIBI TPEHHUS.

1.20

ITpocThic MeXxaHU3MBI. «30JI0TOE MPABHIIO» MEXAaHUKH.
Peruar. Moment cwis; M - Fl.

VYcnoBue paBHOBECHS pblyara:
M +M, +..=0
[TonsmxubI 1 HenoaBKHBIN O0510ku. KIT/] mpocThix MexaHH3MOB,

n= Anonesnas

A‘S&I‘IHHEEE&H

1.21

JlaBnenue TBEPIOTO TENA.

(DOpMy.]'Ia JJIs1 BBIYMCIICHUS JaBJICHUA TBépI[OFO TCla:

_F
p_S'

JaBnenue raza. AtmMocdepHoe naBieHue.

l'uppocTraTrueckoe 1aBiaeHNe BHYTPU KUIKOCTH.

dopmyna JUisl BBIYUCIECHUS AaBJICHUS BHYTPH KUJIKOCTH:

p=pgh+p_,

1.22

3akoH [lackains. ['mapaBauyeckuii mpece

1.23

3akoH Apxumena. Dopmyna s ONPEEICHUS BBITAIKUBAIOIICH

ﬂeﬁCTBYIOIHeﬁ Ha TCII0, HOFPY)I(éHHOC B ) KUJKOCTb HUJIA I'a3:
F A = ng

YcnoBue mnaBanus tena. IlmaBanue CyAOB U BO3QYXOIIJIaBAHUE

CHJIBI,




1.24

Mexannueckrue KoyieOaHHs. AMHJ'II/ITy,Ha, nepuoa M 4Yactrora KOJICOAHUH.

dopmyna, CBA3BIBAIOIIAS YACTOTY U MEPUOJ] KOJICOAHMIA:

1
v=—
T

1.25

MareMatudyeckuii ¥ NpPYKUHHBIM MasTHUKU. [IpeBpamienue sHepruu Ipu

KOJIE0ATENBHOM JIBUKEHUU

1.26

3aryxaronue konebanus. BeiHykIeHHbIe Konebanus. Pesonanc

1.27

MexaHnuyecKrue BOJIHBI. HpOI[OJ'ILHLIe " TIOINICPCUYHLIC BOJIHBI. I[J'II/IHa BOJIHBI U

CKOPOCTb PAaCIpOCTPAHCHHUA BOJIHBIL:

h=v-T

1.28

3ByKk. I'poMKkocTh U BbicOTa 3ByKa. OTpaskeHHE 3BYKOBOI BOJIHBI Ha TpaHHIIE

nByx cpen. MHbpa3Byk U yIbTpa3ByK

1.29

IIpakxmuueckue pabomut

W3mepenue cpenHeil MIOTHOCTH BEIIECTBA; apXUMEJOBOM CHIIbI; KECTKOCTH
MPYXHUHBI; Kod(puLMeHTa TpeHUs CKOJIbXEHHUS; paOOThl CHIJIBI TPEHUS, CHIIbI
YIIPYTOCTH; CPEAHEN CKOPOCTH IBM)KEHHS OpycKka IO HAKJIOHHOM IUIOCKOCTH;
YCKOpeHUs Opycka MpH JBIKEHUU MO HAKJIOHHOW TIUIOCKOCTH; YacTOTHI H
nepuoga KoJIeOaHUM MaTeMaTH4YeCKOIO MasATHUKA, YaCTOTbl U TIEpHOoaa
KoJIe0aHUH TPYKUHHOTO MasTHUKA; MOMEHTA CHUJIbI, AEHCTBYIOIIETr0 Ha phlyar;
paboThl CHIIBI YNPYrOCTH MpH MOIBbEME TIpy3a C IMOMOUIbIO HEMOABUKHOIO
670Ka; pabOThl CUIIBI YIPYTOCTH HPU MOAbEME TPy3a C MOMOUIBIO MOABUKHOTO
67oKa.

HccnenoBaHue 3aBUCUMOCTH apXUMENOBOW CUIIBI OT 00BEMa MOrpyKEHHON
4acTU Tejla U OT IUIOTHOCTH JKMJIKOCTH; HE3aBUCUMOCTH BBITAJIKHUBAIOLIEH CHJIIBI
OT Macchl TEJIa; CUJIbI TPEHUS CKOJIBKEHHSI OT CHJIBI HOPMAJILHOTO JIaBJICHUS U OT
polia MOBEPXHOCTHU; CHJIbl YNIPYTrOCTH, BO3HUKAIOUIEH B MPYKHHE, OT CTEIEHU
nedopMaly NpyXHUHBL; YCKOpEeHUs: Opycka OT yrijla HakJOHA HAaIlPaBIISIOILEH;
nepuoja (4acToThl) KOeOaHUI HUTSHOTO MasTHHMKA OT JUIMHBI HUTH; IEpUoJa
KOJIeOaHUH MpPY)KMHHOIO MAasTHUKA OT MAaccChl Ipy3a M >KECTKOCTU IPYKUHBI;
HCCIIEZIOBAaHUE HE3aBUCHMOCTH Mepuojia KoieOaHUil HUTSHOTO MasTHHKA OT

Macchel rpy3a. [IpoBepka yciaoBusi paBHOBECHS phluara

1.30

Qusuueckue A6IeHUs 6 npupooe: TPHUMEPbl JABWKCHHA C Pa3IMYHBIMU
CKOPOCTSIMH B JKMBOW M HEXKUBOH IIPUPOJEC, ACUCTBUE CUIIBI TPEHUS B IPUPOJIE U

TCXHUKC, TIIPWIMNBbBI W OTJIMUBBI, JABWIKXCHUC IIJIAHCT ConneyHoi CUCTCMBI,




PCAKTUBHOC ABUKCHHUC KHUBBIX OPraHU3MOB, pbIUarvd B TCJIC YCIIOBCKA, BJIUSIHUC
aTMOC(I)CpHOl"O JaBJICHUS Ha >KHUBOMU OpTraHu3M, IIJIaBaHUC pBI6, BOCIIpUATUC

3BYKOB XMBOTHBIMH, 3EMIICTPACCHUC, CeMCMHYECKIE BOJIHBI, IYHaMH, 3XO

Texnuueckue ycmpodcmea: CIIMAOMCTP, AATYUKHU IIOJIOKCHUA, PACCTOAHHUA H
YCKOpCHUA, AUHAMOMCTpP, IIOJAIIMIIHUKHU, PAKCThI, pblyar, HO,Z[BI/DKHHﬁ u

HGHOI[BH)KHBIﬁ 6J'IOKI/I, HAKJIOHHAasA IIJIOCKOCTb, IMPOCTBIC MCXAHW3MbI B 6I)ITy,

L3l COOOIIaroNINecs COCYNbl, YCTPOHCTBO BOJONPOBOJA, THIPAaBIWYECKUN Tpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOM HAcoc, apeoMeTp, 3XOJOT,
UCTIOJIb30BaHUE YIBTPA3BYKa B ObITY M TEXHUKE

2 TEIIJIOBBIE ABJIEHUA
OCHOBHBIE  TIOJIOKEHUS  MOJIEKYJIIDHO-KMHETHUYECKOM  TEOPUM  CTPOEHUS

2.1 BemiecTBa. Mojienu TBEPIOTO, )KUKOTO U ra3000pa3HOro COCTOSIHUN BEILECTBA.
Kpucrannuueckue n amop(HbIe TeIa

Y JBwxenne yactul BemiectBa. CBA3b CKOPOCTM JIBUJKEHUS YacTUL[ C

' Temrneparypoil. bpoyHoBckoe npuxenue, auddysus

2.3 CMaunBaHMe U KaUUISIPHBIE SBJICHUS

2.4 TemnnoBoe pacmMpeHue u cxaTue

2.5 TennoBoe paBHOBecHE

26 Buyrpennsis sHeprusi. Pabora W Teruionepenadya Kak CIIOCOOBI HM3MEHEHHS

. BHYTPECHHEW dHEPIUU

2.7 Bunel Tenonepenaun: TEIONPOBOAHOCTb, KOHBEKIINS, U3Iy4EHNE
Harpesanue wu  oxmaxnaenue ten. KosindecTBO — TemjoThl.  YjaenbHas
TEILIOEMKOCTb:

2.8
O=cm(t,—1,)
3aKOH COXpaHEHMs PHEPIMM B TEIUIOBBIX Ipolieccax. YpaBHEHHE TEIJIOBOTO
Oananca:

2.9
O +0, +..=0
Vcnapenne u koHJeHcauus. 3MeHeHue BHYTpEHHEH HHEpPruu B Ipoliecce

210 ucrapeHuss M KoHJeHcanuu. Kunenue KUAKOCTH. VYJenpHas TeIIoTa

' napoo6paszosanus: L = Q/m

2.11 BnaxxnocTs Bo3myxa




2.12

IInaBneHne w kpucraumszauus. I3MeHeHWe BHYTpEHHEH DHEPIMHM IIpU

IUTIaBJICHUH U KPpUCTAJIJIM3allU. VY nenpHas TEIUIOTA IUIABICHUS:

2.13

BHYTpeHHHH OHCPIrusg CropaHuAa TOILIMBA. Y,HCJ'IBHaﬂ TCIJIOTA CropaHus TOILJIMBA:

q=Q/m

2.14

[Tpunuuns! paboTs! TermnoBbix apurareneid. KI1/1 teroBoro asurarens

2.15

IIpaxmuyeckue pabomul

N3mepenune yaenbHOM TEIUNIOEMKOCTH METaUNIMYECKOro LWIMHIPA; KOJIWYEeCTBa
TEIUIOTHl, MOJYYEHHOTO BOJOH KOMHATHOM TemmepaTypbl (QUKCHPOBAHHOM
Macchl, B KOTOPYIO OIyIIEH HAarpeThlii MUIUHJIP; KOJIWYEeCTBA TEIJIOTHI,
OTJAHHOTO HArpeThIM LUJIMHAPOM, MOCIE OMYCKaHUS €ro B BOJLYy KOMHATHOMN
TEMIEPaTyphbl; OTHOCUTEIIBHOM BIIQXXHOCTU BO3/AYyXa; YJENbHOW TEMJIOThI
IaBieHuss Jsbaa. MccienoBaHue W3MEHEHHUS TeMIepaTrypbl BOJbI  IPU
Pa3IMYHBIX YCIIOBUSIX; SIBICHUS TEIJIOOOMEHa MpPU CMEIIMBAHUHM XOJOTHOM U

ropsiueit BoJbl; Mpoliecca UCTapeHust

2.16

Quszuueckue A6neHUs 6 npupooe. TIOBEPXHOCTHOE HATSHKEHUE M KalWUIAPHBIE
SIBIIGHUSL B MPUPOJE, KPUCTAIBl B Ipupoje, usnydeHue ConHla, 3aMmep3aHue

BOJIOEMOB, MOPCKHE OpU3bl; 00pa3oBaHUE POCHI, TyMaHa, WHEs, CHera

2.17

Texnuueckue ycmpoﬁcmea: KalmnuJUIApbl, TPpUMEPBI UCIIOJIB30BaHUS KPHUCTAJLIIOB,
JKUJIKOCTHBIN TEPMOMCTDP, HATHUK TEMICPATYPbI, TECPMOC, CUCTEMa OTOIUIICHUS
AOMOB, T'HI'POMETPLI, IICUXPOMCETP, IMapOBasa Typ6I/IHa, ABUI'aTCJ]Ib BHYTPCHHETO

CropaHus

SJIEKTPOMATI'HUTHBLIE ABJIEHUSA

3.1

SHCKTPI/IBaI_[I/IH TECII. I[Ba BHUJA JJICKTPHUYCCKHUX 3apsa10B

3.2

B3aumopeiictBue 3apskeHHBIX Tell. 3akoH Kynona

3.3

3aKOH COXpaHEHHs HIICKTPUIECKOTO 3apsiaa

3.4

Onextpuueckoe mnone. Hampsx€HHOCTs snexkTpudeckoro mnoisd. [lpuHnun

CYIEpIIO3ULINH SIIEKTPUUYECKUX MOJIeH (Ha KaueCTBEHHOM YPOBHE)

3.5

Hocurenu QJICKTPUYCCKUX 3apsia0B. Z[Cf[CTBHC QJICKTPHUYCCKOTO IIOJII Ha

QJICKTPHUYICCKUC 3apAbl. HpOBO,Z[HI/IKI/I " JUDJICKTPUKHU

3.6

[TocTrosanHBIN 351eKTpUYecKHil TOK. JleiicTBUs 3iiekTpuyeckoro Toka. Cuia Toka.




Hanpsixenue.
l=q/t,U=A

DJIEKTPUYIECKOE CONPOTUBIICHHE. Y ICTBHOE DIICKTPUUECKOE COMPOTUBIICHHE:

3.7 R =pl/S
38 3akon Oma [yt ygacTka snektpudeckoit menu: | = U/R
[TocnenoBarenbHOE COETUHEHUE TPOBOIHUKOB:
I =I,;U=U,+U,;: R=R +R,
1 1 1 2
3.9 [TapannensHOE COeMHEHNE TPOBOIHUKOB PABHOTO COMPOTUBIICHHUS:
U=UgI=I+I;R=2.
“ “~ 2
CMenaHHbIe COSIMHECHUS TPOBOJHUKOB
Pabora u momHOCTE AnekTpuyeckoro Toka. A = Ult, P = Ul
3.10
3akon JIxoyns — Jlenma:
3.11 O=I"-R-t
3.12 OnbiT Opcrena. MarHuTHoe T0Jie TPSIMOTO TMPOBOJAHMKA C TOKOM. JluHum
MAarHUTHOW UHAYKUIHUH
3.13 MarHutHoe TIONieé TOCTOSHHOTO MarHuTa. BsanmojeicTBue TOCTOSTHHBIX
MarHuToB
3.14 JleiicTBe MarHUTHOTO TIOJISl HA TIPOBOJIHUK C TOKOM
3.15 OmnbiTel @apajes. SABneHue 37eKTpoMarHuTHON nHaykuuu. [Ipasuno Jlenma
Ilpaxmuueckue pabomul
N3MmepeHne  ANEKTPUYECKOTO  COTPOTUBICHUS  PE3UCTOPA;  MOIIHOCTH
AJIEKTPUIECKOTO TOKA; PabOTHI SJEKTPUUECKOTO TOKA.
3.16 UccnenoBanne 3aBUCHUMOCTH CHJIBI TOKA, BO3HHUKAIOIIETO B IPOBOJHUKE

(pe3ucTopHl, TaMIIOUKa), OT HAMPSHKEHUS Ha KOHIAX MPOBOJHUKA; 3aBUCUMOCTHU
COMPOTHUBJICHUS OT JJIMHBI IPOBOJHUKA, TUIOMIANA €T0 MOMEPEYHOr0 CEUEHUs U

YACIBbHOTO COMMPOTHUBIICHUS.




HpOBepKa npasuiia I 3JICKTPHUYCCKOI'O HAIIPSAKCHUA IIPHU MOCICA0BATCIBHOM
COCIUHCHUN TIPOBOJHHUKOB; IpaBUJIa JISI CHJIBI JJICKTPUYCCKOIO TOKa IIpU

napauieIbHOM COEIMHEHUHU IPOBOJIHUKOB (PE3UCTOPHI U JIAMITOUKA)

Qu3zuueckue s6NeHUs 6 npupode: DIEKTPUUYECKUE SBIEHUS B aTMmocdepe,

3.17 ANEKTPUYECTBO KUBBIX OPraHU3MOB, MAaTHUTHOE TOJie 3eMJIH, JApeii¢ MoIoCcoB,
POJIb MATHUTHOTO TIOJIS JIJIsI )KU3HU Ha 3eMIIe, TIOJISIPHOE CHSTHUE
Texnuueckue ycmpoiuicmea: SIEKTPOCKOI, aMIEpMETp, BOJBTMETP, PEOCTarT,
CU€TUYMK  DJIEKTPUYECKOM  OSHEPrHH,  DJICKTPOOCBETUTENbHBIE  MPUOOPHI,
3.18 HarpeBaTelIbHbIE AIIEKTPONIPUOOPHI (mpumepsr), AIEKTPUYECKHE
MPEJOXPAHUTENIH, JJIEKTPOMArHUT, AJIEKTPOABHUIATENb IMOCTOSTHHOTO TOKa,
TeHEepaToOp MOCTOSTHHOTO TOKa
3.19 OnexTpoMarHuTHele BoHBI. [1Ikana 31eKTpOMarHUTHBEIX BOJIH
3.20 JlyaeBast Mmogenb cBeta. [IpsamonuHeliHoe pacipocTpaHeHHe CBEeTa
3.21 3akoH oTpaxkeHus cBera. [lmockoe 3epkano
3.22 [Ipenomienue cBera. 3aKOH MPEJIOMIICHUS CBETA
3.23 Jucnepcus ceeta
3.2 JIunza. Xox nyueit B nunH3e. DOKycHOE paccTosiHHE NUH3BL. OnTuyeckas cuia
' mun3el: D = 1/F
3.25 I'na3 xak ontuyeckas cucrema. OnTHueckue npuoopsl
IIpakxmuueckue pabomul
###Par##lI3MepeHne ONTUYECKOW CHIIBI coOuparomieit JTHH3BL, (POKYCHOTO
paccTosiHus coOuparoiei JIMH3bI (TI0 CBOMCTBY paBEHCTBA pa3MEpoB MpeIMeTa U
M300pakeHHsl, KOorjaa MpeAMEeT PacrojoKeH B IBOWHOM (okyce), mokazaTens
3.26 MPEIOMJICHUS CTEKJIA.
#H##Part#H##lccnenoBanie CBONCTBa M300paKEHUS, IMOJTYYCHHOTO C TIOMOIIBIO
coOuparolel JHH3bI;, W3MEHEHUs (POKYCHOTO pPACCTOSHUS JIBYX CIIOKEHHBIX
JIMH3; 3aBUCHUMOCTH yIJia MPEIOMJICHHS CBETOBOIO Jy4a OT yIJia MaJeHHsl Ha
TpaHUIle «BO3yX — CTEKIIO»
3.7 Qusuueckue senenuss 6 npupode: 3atmenus Connuma u JlyHbl, 1Beta Ted,
' OINTHYECKUE SIBICHUS B aTMocdepe (1BeT Heba, pedpakiiys, paayra, MUpax)
3.98 Texnuueckue ycmpoticmea: OYKH, TIEPUCKON, QoToammapar, ONTHUECKUE
' CBETOBOJIBI
4 KBAHTOBBIE SABJIEHUA
4.1 PagnoaktuBHOCTh. Anb(da-, Gera-, ramMma-usznydenus. Peakiuu anbda-u Oeta-




pacmana

4.2 OmnbiTel Pesepdopaa no paccesuuto anbda-vactui. [lnanerapuas Mozaens aroma

4.3 CocraB atomHoro siapa. M3otormbl

4.4 [Tepuon nonypacnana aTOMHBIX SIAEP

4.5 SnepHble peakuy. 3aKOHbI COXpAHEHUS 3apsA0BOTO M MacCOBOTO YHCEI
Qusuueckue AGNeHUs 6 Npupode: €CTECTBEHHBIM pPaIUOAKTUBHBIA  (OH,

4.6 KOCMUYECKHE JIy4d, pPaJUOAKTUBHOE U3JIyUYEHHUE NPUPOJIHBIX MHUHEPAJIOB,
JCUCTBUE PAIMOAKTUBHBIX U3JIYYCHUM HAa OPraHU3M YEJIOBEKa

47 Texnuueckue ycmpoticmea. CIEKTPOCKOIl, WHAWBUIYAIBHBIA JT03UMETp, Kamepa

BI/IJ'ILCOHa, AACPHAas SHECPIreTUKa




YYEBHO-METOANYECKOE OBECIIEHEHHUE
OBPA3OBATEJIBHOI'O TIPOLHECCA
OBA3BATEJ/IbHBIE YYEBHBIE MATEPHAJIBI JIVISA YYHEHUKA

METOAUYECKHUE MATEPHAJIbI JIA YUUTEJA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH

HUHTEPHET






