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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o (¢u3MKe HA YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
COCTaBJIeHa Ha OCHOBE MOJIOKEHUH W TpeOOBaHHMI K pe3yjbTaTaM OCBOEHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa30BaTelIbHOM MPOTPaMMBbI, MPECTABICHHBIX B
dI'OC 00O, a takxke ¢ yu€Tom deaepaabHOl paboueil mporpaMMbl BOCIIUTAHUS U
Konnenmuu npenogaBanusi yaeoHoro npeamera «Ou3nuka».

Copmepxanue mporpaMmbl M0 (U3MKE HAMpaBlieHO Ha (OPMUPOBAHME
€CTECTBEHHO-HAYYHOW TpaMOTHOCTH OOYYAlOIUMXCS W OpPraHU3ALMI0 U3YYEHUS
bu3UKKM Ha JAESITeNbHOCTHON OCHOBe. B mporpamMme mo (¢u3Mke yYUTHIBAIOTCS
BO3MOXKHOCTH y4eOHOro mpeamera B peanusauuu TpeboBanuit ®I'OC OO0
IJIAHUPYEMBIM JTUYHOCTHBIM U METAPEIMETHBIM Pe3yJIbTaTaM OOy4eHHs, a TAKKe
MEXITPEIMETHBIC CBS3M €CTECTBEHHO-HAYYHBIX YYCOHBIX MPEAMETOB HA ypPOBHE
OCHOBHOTO 00111ero 00pa3oBaHuUs.

[Iporpamma no u3uke ycraHaBIMBAaET paclpeiesieHue yueOHOro maTepuana
1o rojgam oOyueHus (Mo Kjaccam), mpejaraeT IpUMEpHYIO MOCIe0BaTeNIbHOCTD
W3Y4YCHUS TEM, OCHOBAHHYIO Ha JIOTHKE Pa3BUTHUS MPEIMETHOTO COICPKAHHS W
y4€Te BO3PACTHBIX OCOOCHHOCTEN 00YyYarOUXCsl.

[Iporpamma mo ¢usuke pa3paboTaHa € 1EJIbI0 OKa3aHHUs METOJIUYECKON
MOMOIIY YYUTEIIO B CO3/IaHUU paboyell MporpaMMbl O Y4EOHOMY MPEIMETY.

duszuka ABISETCA  CHUCTEMOOOPA3ymOIIMM JJIsi  €CTeCTBEHHO-HAyUYHBIX
y4eOHBIX MPEIMETOB, TOCKOIBKY (hHU3HUECKHE 3aKOHBI JIEXKAT B OCHOBE MPOIIECCOB
W SBIICHWM, M3y4YaeMbIX XUMHUEH, Ouosoruei, acrpoHomued u ¢GU3UYECKOU
reorpagueid, BHOCUT BKJIaJl B €CTECTBEHHO-HAy4YHYIO KapTUHY MHpa,
npenocTaBiseT HauOosee sCHble OOpas3lpl MPUMEHEHHS HAyYyHOTO METOo/a
MO3HAHMSI, TO €CTh CII0CcO0a MOTy4YeHUs JOCTOBEPHBIX 3HAHUM O MHpE.

OpHa W3 TIaBHBIX 3a/a4d (PU3NYECKOTO 00pa3oBaHUS B CTPYKTYpE OOIIETo
00pa3oBaHusl COCTOMT B (POPMHUPOBAHHUU E€CTECTBEHHO-HAYYHOM T'PAMOTHOCTH U
MHTEpeca K HayKe y 00y4aroluxcsl.

N3yyenne ¢usuku Ha 0a30BOM ypOBHE TIpENAINojiaraeT OBJAJEHUE
CIENYIONUMHA KOMIIETEHTHOCTSIMH, XapaKTePU3YIOIMMMH €CTECTBEHHO-HAYUHYIO
I'PaMOTHOCTb:

e HAay4YHO OOBSICHATH SIBJICHUS;

* OIEHUBATH U MOHUMATH OCOOEHHOCTH HAYYHOTO UCCIIEI0BAHNUS;

e UHTEPIPETHPOBATH  JAaHHBIE W  HCIOJb30BaTh  HAyYHBIE
JIOKA3aTeNIbCTBA JIJISl TIOJTYICHHS BHIBOJIOB.



[lenn wsyueHus (U3MKM HA YPOBHE OCHOBHOTO OOIIEro o0Opa3oBaHUs
onpeznenensl B Konuenuuu mnpenogaBanusi yueOHoro mpenmera «@Dusuka» B
oOpa3oBaTenbHbIX oOpranm3anusx Poccuiickoii ®@exepanuu, peamu3yOIINX
OCHOBHbIE  00111€00pa3oBaTeIbHbIE IPOIPAMMBbl, YTBEP)KJIEHHOW pELICHHEM
Kosuternn MunuctepcTBa npocpenienus Poccuiickoit @enepainuu (IpoToKoJ oT 3
nekaopst 2019 r. Ne ITIK-4BH).

Hean usyyeHus pusuku:

e IPUOOpETEHUE HHTEpeca U CTpeMJIeHUs OOydaroluXcsi K HaydHOMY
U3YYECHUIO TNPUPOJBI, PA3BUTHE MX WHTEIUIEKTYaJIbHBIX U TBOPYECKHUX
CIIOCOOHOCTEN;

e pa3BUTHUE MPEACTABICHUI O HAYYHOM METOJIe MO3HAHUA U (popMHpOBaHHE
MCCJIEI0BATENBCKOTO OTHOIIECHHSI K OKPYKAIOIIUM SBJICHUSIM;

* (opMHpOBaHME HAYYHOI'O MHPOBO33PEHMSI KaK pe3ysbTaTa H3Y4YEeHMs
OCHOB CTPOEHMS MaTepuu U (PyHIaMEHTAJIbHBIX 3aKOHOB (PU3UKU;

e (opMHpOBaHHE MPEACTABICHUN O ponu (U3UKU AL PA3BUTHS IPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJOTUI;

e pa3BUTHE  TMPEACTAaBICHUI O  BO3MOXHBIX  cdepax  Oymyieit
1po(heCCUOHATIBHOM J1eATENbHOCTH, CBSI3aHHOM C (PU3MKOM, OArOTOBKA K
JaynpHeleMy oOy4eHHIO B 3TOM HallpaBJICHUU.

JlocTmxeHne 3TUX Iesed MmporpaMmbl Mo (U3MKE Ha YpPOBHE OCHOBHOTO

o01m1ero o0pa3oBaHus 00€CIIEUNBACTCS PEIICHUEM CIIEIYIOMINX 3a4aY:

e QpUOOpETEeHME 3HAaHUH O JMCKPETHOM CTPOEHMM BEIIECTBa, O
MEXaHUYECKUX, TEIUIOBBIX, JJIEKTPUYECKUX, MArHUTHBIX M KBAHTOBBIX
SBJICHUSIX;

e TpHUOOpETEHHE YMEHHUI OMHUCHIBATH M OOBACHATH (PU3NUYECKUE SBIICHUS C
UCITOJIb30BAaHUEM ITOJIyYEHHBIX 3HAHHIA;

e OCBOCHME METOJOB pEHICHUSA MPOCTEHIIMX pPacUETHBIX 3a1a4 C
UCIIOJIb30BAaHUEM duznyeckux MOJIEJIEH, TBOPYECKUX "
PaKTUKO-OPHUEHTHPOBAHHBIX 3a/1a4;

e pa3BUTHE YMEHUI HAOIIOAATh NPUPOJHBIEC SBJICHUS U BBIIOIHATH OMBITHI,
nabopatopHble pabOThl M SKCIEPUMEHTAIBHBIE HCCIEIOBAaHUS C
UCIIOJIb30BAaHUEM U3MEPUTEIBHBIX IPUOOPOB;

e OCBOEHHE NPUEMOB pabOThl ¢ MH(pOpMaLueld (PU3NYECKOr0 COACpIKAHMS,
BKJItOUasi ”HPOPMAIMIO O COBPEMEHHBIX JOCTI)KCHUAX (PU3UKU, aHAIN3 U
KPUTHYECKOE OlIeHHBaHKE WH(POpMAIUY;

* 3HAKOMCTBO cO c(hepamu podeccruoHaIbHON JeSTEIbHOCTH, CBI3aHHBIMU
C (U3MKOH, M COBPEMEHHBIMU TEXHOJIOTUSMH, OCHOBAHHBIMM Ha
JOCTUXKEHUAX (PU3MUECKON HAYKH.



Ha usyuenue ¢usuku (6a30BbIii ypOBEHb) Ha YpPOBHE OCHOBHOTO OOIIETO
obpasoBanms oTBoauTCs 238 "acoB: B 7 kiacce — 68 gacoB (2 yaca B Henemo), B 8
kiacce — 68 gacoB (2 gaca B Heaemo), B 9 kimacce — 102 gaca (3 gaca B HEAEIIO).

[Ipennaraemslii B mporpamMmMe 1o (usmnke nepeueHsb 1abopaTopHbIX paboT U
OTIBITOB HOCUT PEKOMEHIATEIbHBIN XapaKTep, yUYUTENb JIeJaeT BbIOOp MPOBEICHUS
1a00paTOpPHBIX PabOT U OMBITOB € YYETOM HHAMBHUIYaJbHBIX OCOOEHHOCTEH
00yy4aromumxcsi, CIUCKa 3KCIEPUMEHTANbHBIX 3aJaHul, MpeAaraeMblXx B pamMKax
OCHOBHOT'O TOCYAapCTBEHHOTO 9K3aMeHa 0 (U3HKe.



COJEPXKXAHME OBYUYEHUA
7 KIIACC

Pasznen 1. ®us3uka u eé posib B NO3HAHUM OKPYKAKOIIEro MUpA.

@usnka — Hayka o mnpupone. fABineHus npuponbl. OU3NUYECKUE SBICHUSA:
MEXaHUYECKHUE, TEIJIOBBIE, JIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckre BeMMUMHBIL. M3MmepeHue @u3nueckux BelWyuH. DuUznyecKue
npudopsl. [lorpemnocts n3mepennit. MexxayHapogHasi CHCTeMa €IMHHII.

Kak ¢wu3uka wu pApyrue ecTeCTBEHHbIE HAyKH H3Y4YalOT TPUPOIY.
EcTecTBeHHO-HAY4YHBIM METOJl TMO3HAHMS: HAOJIOACHHE, MOCTAaHOBKA HAy4YHOT'O
BOIPOCA, BBIIBM)KEHHE TUIIOTE3, SKCIEPUMEHT IO MPOBEPKE TUINOTE3, 00BICHEHUE
HaOmomaemoro siieHus. Onucanue GU3NIEeCKUX SBICHHUHA C TIOMOIIBIO MOJIETIEH.

Jemoncmpayuu.

1. MexaHn4deckue, TEIUIOBbIC, JJIEKTPUYECKHUE, MATrHUTHBIC, CBETOBBIC

SIBJICHUSL.
2. ®usnyeckue MpuOOPHl U MPoLEypa NPSIMbIX U3MEPEHU aHAJIOrOBBIM U
(G pPOBBIM TPUOOPOM.
Jlabopamopnwie pabomul u onvimel.
1. OmpezeneHue LEHbI AJICHUS KAl K3MEPUTEIBHOTO MpUoopa.
2. N3mepenue paccTossHui.
3. H3mepenue oO0bEMa XUAKOCTH U TBEPIOTO Tea.
4. OnpezneneHue pa3MepoB MajbIX TEN.
5. M3mepenue Ttemmeparypbl IMPU NOMOIIM KHUJIKOCTHOTO TEPMOMETpaA WU
JaTYuKa TEMIIEPaTypBhl.

6. IIpoBeneHue uccnenoBaHus MO MPOBEPKE TMIOTE3bI: NAJbHOCTh MOJIETA
IIapuKa, MyIMEeHHOTO TOPU30HTAIBHO, TeM OO0JIbIlNe, YeM OOJbIle BHICOTA
ITyCKa.

Paznen 2. IlepBoHauajibHbIe CBeeHUS 0 CTPOCHNH BelleCTBA.

CrpoeHne BemiecTBa: aTrOMbl M MOJIEKYJIbl, HX pa3mepbl. OINbIThI,
JIOKA3bIBAIOIINE JUCKPETHOE CTPOEHUE BEILIECTBA.

JBr>kenne yactull BemiecTBa. CBsI3b CKOPOCTH JABMIXKEHHSI YacTHI[ C
Temriepatypoii. bpoyHoBckoe aBuxenue, nuddysus. BzammomeicTBue dacTuil
BEILIECTBA: MTPUTSKEHUE U OTTAJIKUBAHHUE.

ArperaTHble COCTOSIHHMSI BELIECTBA: CTPOEHUE Ta30B, KUAKOCTEU U TBEPABIX
(KpucCTaIIM4ecKnXx) Tesl. B3anMoCBs3bp MEXKIy CBOWCTBAMH BEUIECTB B Pa3HBIX
arperaTHbBIX COCTOSIHHMSIX M MX aTOMHO-MOJEKYJSIpHBIM cTpoeHrueM. OcoOEHHOCTH
arperaTHbIX COCTOSIHUM BOJBbI.

Hemoncmpauuu.

1. HabmroneHnue 6pOyHOBCKOTO JBHKCHHUSI.



2. Habmonenue nuddysun.
3. HabGmomenue  sBmeHud,  OOBSACHSIONMIMXCS ~ TMPUTSHKEHUEM  WJIU
OTTaJIKUBAaHUEM YaCTHUI] BEUIECTBRA.

Jlabopamopnsie padomul u onvimol.

1. OueHka JuWaMeTpa aroMa METOAOM psIoB  (C  UCIIOJIb30BAHUEM

dotorpaduii).
2. OmbITH IO HAOTIOACHUIO TEIIOBOTO PACIITUPEHHUSI Ta30B.
3. OnbIThl 10 OOHAPYKEHUIO ACUCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHUS.
Paznen 3. JIBu:keHue M B3auMoJeiicTBHeE TeJl.
Mexannueckoe [BUXKEHUE. PaBHOMEpDHOE M HEPAaBHOMEPHOE JIBUKEHUE.
Cxopoctb. CpenHssi CKOPOCTh MpPU HEPABHOMEPHOM ABMKEHHH. Pacuér mytu u
BPEMEHU JBUKEHHUSI.
SBneHne uHEpUMHU. 3aKOH HMHEPLUHU. B3auMoaencTBHe Tell KaKk NpUYMHA
W3MEHEHHSI CKOPOCTH JBWXEHHsS Tell. Macca Kak Mepa HMHEPTHOCTH Tela.
[InoTHOCTH BemiecTBa. CBsi3b IJIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IUHULIC
0o0BEMa BeIIecTBa.
Cuia Kak XxapakTepucTuka B3aumozeincTBus ten. Cuiia ynpyroctTd M 3aKOH
['yka. M3mMepeHne cuiibl ¢ MOMOILIBIO JUHAMOMETpA. SIBICHUE TIATOTEHHUS U CHJIA
TskecTd. CHila TSDKECTH Ha Ipyrux mianerax. Bec tema. HeBecomocTs. Crnoxkenue
CWJI, HaIlpaBJIEHHBIX MO OJHOM mpsMoil. PaBHopeicTByromas cwi. Cuna TpeHus.
TpeHue CKOJIbKEHUS U TPEHUE MOKOs. TpeHne B IPUPOJIE U TEXHUKE.
Jemoncmpayuu.
1. HaGnroneHue MexaHMUeCcKOro JIBMXKEHHS Tela.
2. HM3mepeHune CKOpOCTH NPSAMOIMHEWHOTO IBUKEHUS.
3. HaOmonenwve siBIeHUs HHEPITUN.
4. HabmroneHve n3MeHeHus: CKOPOCTH MPH B3aUMOJICHCTBUU TEJl.
5. CpaBHEHHME Macc M0 B3aUMOJIECHCTBUIO TEIL.
6. Cno)xeHue CuJjl, HalpaBJIEHHBIX M0 OJHON MPSMOM.
Jlabopamopnwie pabomul u onvimol.
1. OmnpenesieHHE CKOPOCTH PABHOMEPHOTO JABUKEHHUS (IIIApUKA B XKUJKOCTH,
MOJIEJIH 3JEKTPUUECKOTO aBTOMOOMIIS M TaK Jlajee).

2. Ompenenenue CpeHEN CKOPOCTH CKOJbXKEHUS Opycka WM IapuKa o
HAKJIOHHOUW IIOCKOCTH.
OmnpeneneHue MWIOTHOCTH TBEPIOTO TeNA.

4. OmbITHI, JTEMOHCTPHUPYIOIINE 3aBUCUMOCTh pacTsbKeHus (nedopmarun)
NPY>KUHBI OT MIPUII0KEHHON CHUIIBI.

5. OmbITBI, JEMOHCTPUPYIOIIHME 3aBUCUMOCTb CHJIBI TPEHHS CKOJIBKEHUS OT
BECA TEJIa U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.

Pasznen 4. /laBjieHue TBEPABIX TeJl, JKUIKOCTEH 1 ra30B.



JaBnenue. CriocoObl yMEHBIICHUST ¥ YBEITUUYCHUS JaBiieHus. JlaBineHue rasa.
3aBUCMMOCTh JaBJIEHUS ra3a oT o0BbEMma, TemmepaTyphl. llepemaua naBieHus
TBEPBIMU TEJAMU, KUJAKOCTSIMU U Tazamu. 3akoH [lackansa. IIHeBmaTmueckue
MalIuHbl. 3aBUCUMOCTh JABJIEHUS >KUJIKOCTH OT TIIyOWHBI. [ 'mMapocraTnyeckuid
napaaokc. Cooburaroniyecs: cocysl. ['MapaBiuyeckie MeXaHUu3Mbl.

Atmocdepa 3emun u atmocdepHoe naBieHue. [IpuuMHBI CylIECTBOBaHUS
BO3aymHONW o6osouku 3emiu. OnbiTr Toppuuermnu. M3mepenue armochepHOro
JaBJIEHUs. 3aBUCUMOCTh aTMOC(EPHOIr0 AABJICHUS OT BHICOTHI HaJl YPOBHEM MOPS.
[Tpubops! 17151 U3MepeHus: aTMOC(HEpPHOTro J1aBJICHHUS.

JlencTBre KUIKOCTU M ra3a Ha MOrpyKEHHOE B HUX TeJIO. BeITankuparomas
(apxumenoBa) cuia. 3akoH Apxumena. [naBanue ten. Bo3ayxoriaBanue.

Jemoncmpayuu.
3aBUCUMOCTbD AABJIEHUS ra3a OT TEMIEPATYpPBhI.

[lepenaya gaBiaeHUs )KUIKOCTBIO U Ta30M.

Coobmiaromuecs: COCybl.

['mppaBnuuecknii mpecc.

[IposiBnenue nericTBrsi aTMOC(EPHOTO JaBICHUSI.

3aBUCHUMOCTh BBITAIKHBAIOIIECH CHUJIBI OT OOBEMA MOTPYXKEHHOW YacTH
T€Ja U MJIOTHOCTH KUIKOCTH.

PaBeHCTBO BhITATKMBAOUIEH CUIIbI BECY BBITECHEHHOM KUIKOCTH.

8. YCIIOBHE IUIABAHUS TEN: IUIABAHHWE WIIM MOTPYKEHUE TEJT B 3aBUCUMOCTHU
OT COOTHOLIEHUS MJIOTHOCTEN TEJa U KUIKOCTH.

Jlabopamopnsie padomul u onvimul.

1. HccnenoBanue 3aBUCUMOCTH Beca Teja B BOJIe OT 00bEMaA MOTPYKEHHOM B
YKUJIKOCTh YaCTH TeJa.

2. OnpeneneHue  BHITAJIKUBAIOIICH CWIbl, JEHUCTBYIOIIEH Ha  TeJo,
MOTPYKEHHOE B JKUJIKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAIKUBAIOIIEH CUIIbI, IEMCTBYIOLIECH HA TEJO
B JKMJKOCTH, OT MacChl Tea.

4. OnbIThI, JEMOHCTPUPYIONIUME 3aBUCUMOCTb BBITAJKUBAOIICH  CHIIBI,
JEHCTBYIOIE Ha TEJIO0 B JKHUAKOCTH, OT O00bEMa MOTPYKEHHOU B
KUJKOCTb YaCTH TEJA U OT IFIOTHOCTH KUAKOCTH.

5. KoHcTpyupoBanue apeomMerpa UM KOHCTPYMPOBAaHHE JIOOKH U
OIIpENIEIEHUE €€ IPY30II0ABEMHOCTH.

Paspnen S. PaGora 1 MOIIHOCTB. DHeprus.

Mexannueckas padbota. MOIIHOCTb.

[IpocTbie MexaHU3MBI: pbluar, OJIOK, HAKJIOHHAs IJIOCKOCTh. [IpaBuio

paBHOBecusi pbryara. [IpuMeHeHue mpaBuiia paBHOBECHUsS pblyara K OJIOKY.
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«3omnoroe mpaBuwino» MexaHukd. KIIJI npocteix wmexanusmoB. IIpocteie
MEXaHU3MBI B OBITY U TEXHUKE.

Mexannueckas dHeprusa. KuHernueckas W INOTEHIMalbHAs JHEPIUS.
[IpeBpallieHre OJHOTO BH/IA MEXAHUYECKOW DHEPTUU B IPYTOW. 3aKOH COXPAHEHUS
DHEPIUHU B MEXAHHUKE.

Jemoncmpayuu.

1. IIpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnsie padomul u onvimul.

1. Ompenenenue pabOThl CUIIbI TPEHUS IMPU PABHOMEPHOM JIBUKEHUU Teia

10 TOPU30HTAIBHON MOBEPXHOCTH.

2. HccnenoBaHue yclIOBUM PaBHOBECHS pblyara.

3. H3smepenue KIIJl HaKTOHHOM NIIIOCKOCTH.

4. V3yuyeHue 3aKOHA COXPaHEHUsI MEXaHUYECKOW SHEPTHUU.

8 KJIACC

Pa3nen 6. TenjioBble siBJIeHHS.

OCHOBHBIC TIOJIOKEHUSI MOJIEKYJISIPHO--KUHETUYECKOM TEOPUM CTPOCHUS
BeliecTBa. Macca U pa3Mepbl aTOMOB M MOJIEKYJd. OMNbIThI, NMOATBEPKIAOIINE
OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKON TEOPUHU.

Mopenu TBEPAOTO, JKHAKOTO M Ta3000pa3HOTO COCTOSHUN BEIIECTBA.
Kpucramnmuueckue u amopdubie tena. OObICHEHHWE CBONCTB Ia30B, KUJIKOCTEH U
TBEPABIX TEJI HA OCHOBE IOJOXKEHUN MOJEKYIIPHO--KHHETUYECKON TEOPUHU.
CmaurBaHUE U KaOWJUISIPHBIE ABJIEHUS. TEnaoBoe paciupeHrue U CokaTue.

Temneparypa. CBsi3b TemIiepaTypbl CO CKOPOCTHIO TEIJIOBOTO JABUKEHHUS
gactull. BuyTtpennsisi sHeprusi. CrnocoObl W3MEHEHHs] BHYTPEHHEH HHEPTUU:
Temionepeaaya u COBEpIIICHUE paboOThI. Bunpr TeIUIoNepeayu:
TEIJIONPOBOJAHOCTb, KOHBEKIIMS, U3TyUYCHHE.

KomanyectBo TemnoTel. YaenabHas TEINIOEMKOCTH BEIECTBA. 1eMI000MEH U
TEIJIOBOE paBHOBECHE. YpaBHEHHE TEIIOBOro Oamadca. IlmaBmeHue w
OTBEPJICBAHUE KPUCTAUIMYECKUX BEIIECTB. YJENbHAsA TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u koHjaeHcanus. Mcnmapenue. Kunenue. YnaenpHas Ttemiora
napooOpa3oBaHus. 3aBUCHMOCTh TEMIIEpATyphl KWUIIEHUS OT aTMOC(hEpHOTo
JTaBJICHHS.

BnaxuocTts BO3myXa.

DHeprus TOIUIUBA. Y IeJIbHAs TeIJIOTa CTOPaHMUSL.

[Ipunuunel pabotsl TeroBbix aBurarenei KIIJ[ TemmoBoro asuraresns.
TerioBble ABUTATENIN U 3aIUTA OKPYKAIOIIEH CPEIbI.

3aKOH COXpAaHEHUS U MPEBPAILCHUS YHEPTUH B TEIJIOBBIX MPOIECCAX.

Jlemoncmpayuu.

1. HabmroneHnue 6poyHOBCKOTO JBHKCHHUS.
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10.
11.
12.
13.

Ha6monenue nuddysun.

HaGmronenue siBneHnii cMauyMBaHUS U KaNWLIIPHBIX SBICHUN.
HaGmronenue TerioBoro pacimmpeHus Ted.

M3meHeHne naBieHUs Ta3a MpU U3MEHEHUH 00bEMa W HArpeBaHUU WJIU
OXJIQXKICHUH.

[IpaBuiia u3MepeHus TEMIIEPATYPHI.

Bune! Terionepenauu.

OxytaxIeHue TIPU COBEPIIICHUU PaOOTHI.

HarpeBanue npu coBepiieHuu pabOThl BHEIIIHUMU CHUJIAMU.
CpaBHeHHE TEIUIOEMKOCTEN Pa3IMYHBIX BEIIECTB.
Habaronenue kurenus.

Ha6mronenue nmoctossHCTBa TeMIepaTyphbl IPH TUIABIICHUU.
Mopenu Teru1oBBIX ABUTATEIICH.

Jlabopamopnsie padomul u onvimul.

1.
2.
3.

10.
11.
12.
13.

OnbITH IO OOHAPYKEHUIO TEUCTBHS CHII MOJICKYJIIPHOTO TTPUTSHKCHHUS.
OMnbITHI O BBIPALIMBAHUIO KPUCTAJUIOB OBAPEHHOM COJIM WJIUA caxapa.
OneITel MO HAOIIOMEHUIO TEIJIOBOTO PACIIUPEHUS Ta30B, KUIAKOCTEH W
TBEPJBIX TEIL.

OmnpeneneHue JaBIeHUS BO3IyXa B Oa/JIOHE HITIPHUIIA.

OnbITEI, AEMOHCTPUPYIONIUME 3aBUCUMOCTH JaBJIEHUS BO3JyXa OT €ro
00bEMa 1 HArpeBaHUS WM OXJIAKICHUS.

[IpoBepka runoTe3bl JUHEHHON 3aBUCUMOCTH JUTMHBI CTOJIOUKA JKUIKOCTH
B TEPMOMETPUUECKOMN TPYOKE OT TEMIIePATYPhI.

HaOmronenne wW3MeHEHHST BHYTPEHHEH OSHEprud Tejna B Ppe3ysbTaTe
TEIJIonepeay U padOThl BHEITHUX CHJI.

HccnenoBanne sBICHHS TEIUIOOOMEHAa MPH CMEIIUBAHUHM XOJIOJHOW U
ropsiueu BOIBI.

OnpeneneHue  KOJMYECTBA  TEIUIOTHI, IOJYYEHHOrO BOAOW  MpH
TEMJI000MEHE C HATPETHIM METALTUICCKUM ITAITUHIPOM.

OnpeneneHue yaenbHON TEMIOEMKOCTH BEILIECTBA.

HccnenoBanne mpouecca UCIApEHUS.

OnpenesneHne OTHOCUTEIBLHOM BIAKHOCTH BO3/1yXa.

Onpenenenue yAeabHOW TEMIOTHI MIABICHUS JIbJA.

Pa3znen 7. dinekTprnyecKkue 1 MATHUTHbIE SIBJICHUS.

Onextpuzauus Tena. J[Ba poxa 3JIEKTpUYECKHX 3apsaoB. B3aumonelicTBue
3apsDKEHHBIX  Tell. 3akoH KysnoHa (3aBUCHMOCTB  CHJIBI  B3aMMOJEHCTBUSA
3apsUKEHHBIX TEJl OT BEJIMYMHBI 3aPsII0B U PACCTOSIHUS MEXKY TEIIAMH).

Onexrpuyeckoe mnone. Hanpspk€HHOCTh dnexTtpuyeckoro mons. IIpuHoun
CYHEPHO3ULIMU HJIEKTPUUECKUX ITOJIEN (HA KAYECTBEHHOM YPOBHE).



Hocurenu snekTpudeckux 3apsiioB. DJIEMEHTapHBIA JIEKTPUUYECKHUM 3apsl.
Crpoenne aroma. IIpOBOOHMKM W AMDJIEKTPUKU. 3aKOH  COXPAHEHUs
AIEKTPUYECKOTO 3apsAaa.

OJIEKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHMS DJIIEKTPUYECKOrO TOKa.
HMCTOYHMKM TOCTOSHHOTO TOKa. J[eMCTBUSI AIEKTPUYECKOrO TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DNEKTPUUECKUI TOK B KHUIKOCTIX U ra3ax.

Onektpuueckass uenb. Cuia Toka.  DJIEKTPUYECKOE  HaAIMpSKEHUE.
ComnpoTuBiieHHE NPOBOJHMKA. YIEIbHOE CONMPOTUBJIEHHE BEHIECTBA. 3akoH OMma
o ydactka uenu. llocnemoBatenbHOoe W mapajuieIbHOE — COEOUHEHHE
IIPOBOJIHUKOB.

PaGora u MOIIHOCTH 3NEKTpUYECKOTO ToKa. 3akoH Jlxoyns—JleHna.
DNeKTpUYECKUe LIeTH U MOTPeOUTeNn deKTpruuecKo suepruu B ObiTy. KopoTkoe
3aMbIKAHUE.

[locTossHHBIE ~ MarHuThl.  B3aumopaeicTBUE  IMOCTOSHHBIX ~ MAarHUTOB.
MarnuTtHOe nosie. MarHuTHOe 1oJie 3eMJIM U €ro 3Ha4eHHUE IS J)KU3HU Ha 3emiie.
OneiT  Opcrega. MaruuTHoe 1oJie  3JEKTPUYECKOro Toka. [IpumeHeHue
AIIEKTPOMArHUTOB B TEXHUKE. JleIICTBME MArHUTHOT'O MOJISl HA TPOBOJHUK C TOKOM.
DJIEKTPOJIBUTATENb ITOCTOSSHHOTO TOKa. Vcronb30BaHME SIEKTPOJBUTATENIC B
TEXHUYECKUX YCTPONCTBAX U HA TPAHCIIOPTE.

Oneitel @apanes. SABieHne 3MEKTPOMArHuTHON HHAyKUuU. [IpaBuno Jlenna.
DneKTporeHeparop. CriocoObl  MONy4eHHUST ~ DICKTPUUECKOH  DHEPIHH.
DNEeKTPOCTaHIIMU Ha BO30OHOBIIIEMbIX HICTOYHUKAX SHEPTHUU.

Jemoncmpayuu.

DJIeKTpU3aLus Tell.
JIBa pona 3JIEKTPUYECKHX 3apsiA0B U B3AUMOACHCTBHE 3aPSKEHHBIX TEI.
Y CTpONCTBO M JEUCTBUE ANEKTPOCKOIIA.
DIIEKTPOCTATUYECKAS] MHAYKIHS.
3aKOH COXPAaHEHUS IIEKTPUUECKUX 3aPsI0B.
[TpOBOJTHUKH U TUBJEKTPUKH.
MopnenupoBaHue CHIIOBBIX JIMHUM JIEKTPUYECKOTO MOJIA.
M cTOUYHMKHN TOCTOSIHHOTO TOKA.
JIeicTBHS DIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUM TOK B HKUJIKOCTH.
. 'a3oBb11 pa3psia.
. I3MepeHne CUIIbl TOKa aMIIEPMETPOM.
. I3MepeHne 3eKTpUYeCKOTO HANPSKEHUS BOJIbTMETPOM.
. Peocrar n marasuH cOIpOTUBIICHUN.
. B3anmoeiicTBre MOCTOSHHBIX MarHUTOB.
. MonenupoBaHue HEBO3MOKHOCTH Pa3JeJIeHNUs ITOJ0COB MAarHUTA.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MonennpoBaHue MArHUTHBIX MOJEH MOCTOSHHBIX MAarHUTOB.

OmneiT Opcrena.

MarsuTHO€ 1oje ToKa. DJIEKTPOMAarHurT.

JleiicTBrE MarHUTHOTO NOJISl HA IPOBOJIHUK C TOKOM.

DNeKTpOABUTaTENb IOCTOSIHHOTO TOKA.

HccnenoBanue sBIEHUS JIEKTPOMATHUTHON UHAYKIIHH.

OneiTel @apasnes.

3aBUCHUMOCTh HANpPABJIEHUS HHIYKIMOHHOTO TOKa OT YCIOBUH €ro
BO3HUKHOBEHHUSI.

DNEeKTpOreHepaTop MOCTOSTHHOIO TOKA.

Jlabopamopnwie pabomul u onvimol.

1.

o v bk~ w

10.
11.

12.

13.

14.

15.

16.

OneiTel MO HAONIONCHHWIO DJEKTPU3ANMK TEl WHAYKIUECH W Tpu
COMPUKOCHOBEHHH.

HccnenoBanure MAEUCTBUSL DSJEKTPUYECKOTO TMOJS Ha TMPOBOJHHMKU U
JABTIEKTPUKHU.

COopka u mpoBepka pabOThI IEKTPUIECKOMN TIEMH TOCTOSTHHOTO TOKA.
N3mepenue u peryupoBaHUe CUJIbl TOKA.

N3mepenue u peryianpoBaHue HAMPSKEHUS.

HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA, WAYLIETO 4epe3 PEe3UcTop, OT
CONPOTHUBJIEHUS PE3UCTOPA U HAMPSHKEHUSI HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOLIUE 3aBUCUMOCTD ANEKTPUYECKOTO
COMNPOTHUBIICHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIOLIAAN TOMEPEYHOrO
CEUYEeHUS U MaTepHaa.

[IpoBepka mnpaBuiia CIOXKEHHUS HANPSHKEHUH MpPU TOCIEI0BATEIILHOM
COEIMHEHHH JIBYX PE3HCTOPOB.

[IpoBepka mpaBWia i1 CWIbl TOKa MPU MHapaUIeIbHOM COEIMHEHUU
PE3UCTOPOB.

Onpenenenue pabOThI AEKTPUUYECKOTO TOKA, UAYIIETO Yepe3 pEe3UCTOP.
OnpeneneHue MOUIHOCTU AJIEKTPUYECKOTO TOKA, BBIACISIEMON Ha
pe3ucrope.

HccnenoBanre 3aBUCMMOCTH CUJIBI TOKA, MAYIIETO YEPe3 JIAMIIOYKY, OT
HANPSDKEHUS HA HEW.

Onpenenenue KIIJ[ narpeBares.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MOCTOSIHHBIX MAarHUTOB.
N3ydyeHne MarHUTHOTO TMOJs TOCTOSIHHBIX MAarHUTOB TMPU  HUX
00bEIMHEHNH U PA3CICHUH.

HccnenoBanue nedcTBUS 3JIEKTPUYECKOTO TOKa HA MATHUTHYIO CTPEJIKY.



17. ONBITEL, JIE€MOHCTPUPYIOIIKME 3aBHCHUMOCTh CHJBl  B3aUMOJECHCTBHUSA
KATyIIKM C TOKOM M MAarHWTa OT CHJIbI TOKA W HaNpaBJEHUs TOKa B
KATYILKE.

18. MI3yueHune AeiCTBUS MarHUTHOTO TOJISL HA IIPOBOJIHUK C TOKOM.

19. KoHCTpyHpoBaHue U n3y4eHue padoThl AIEKTPOABUTATENS.

20. U3mepenue KII/l 351eKTpoABUTaTENbHON YCTAHOBKH.

21. OnbITEI IO MCCIENOBAHUIO SIBJICHUS 3JEKTPOMArHUTHOW WHIYKIIHH:
VCCJIEIOBAHNE W3MEHECHMI 3HAYEHUS M HAMPABICHHUS HWHAYKIMOHHOIO
TOKA.

9 KUIACC

Pa3nen 8. Mexannueckue siBJeHHA.

Mexanndeckoe paBwkeHue. MarepuanpHag Touyka. (Cucrema OTCU€Ta.
OTHOCHUTENIBHOCTh MEXAHMYECKOTO JBHWKEHUs. PaBHOMEpHOE NPSIMOJIMHEWHOE
nBukeHrne. HepaBHoMepHoe npsMonuHeiHoe aBumxkeHue. CpeaHss U MTHOBEHHAS
CKOpOCTb T€Jla TP HEPAaBHOMEPHOM JBHKECHUH.

VYckopenue. PaBHOyckopeHHOe mNpsMOJIMHENHHOE aABMKeHHe. CBoOOIHOE
nagenue. OnsITel ['anues.

PaBHoMepHOe nBmkeHHe Mo OKpyxkHocTu. Ileprog m wacrota obpaieHus.
JIunenHas u yrioBast CKOpocTH. LIeHTpoCcTpeMUTENbHOE YCKOPEHUE.

ITepsbiii 3ak0H HbproToHa. BTopo#t 3akon HeroTtoHa. Tpetuit 3akon HeroToHa.
[TpyuHIMI CyNIEpIIO3ULIUA CHJL.

Cuna ynpyrocrtu. 3akoH ['yka. Cuna TpeHHs: CHIa TPEHUs CKOJIBKEHUS, CHJIa
TPEHUS NIOKOS, IPYTU€ BUJIbI TPEHUS.

Cuna TsDKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUS. YCKOpEHHE CBOOOIHOTO
nageHus. Jlwxkenue rura"er Bokpyr Comnna. IlepBas kocMuueckass CKOpOCTb.
HesecoMocCTh 1 nieperpysKu.

PaBHoBecue matepuanbHON TOUKU. AOCOMIOTHO TBEpHOe Teno. PaBHOBecue
TBEPAOTO TeJIa C 3aKPEIJIEHHON OChIO BpalleHusi. MOMeHT cuiibl. LleHTp TsixecTu.

Nmnynbe tena. IsmMeHenne uMmiynbca. IMmysabe cuiibl. 3aKOH COXpaHEHUs
UMITyJIbca. PEakTUBHOE ABUKEHUE.

Mexanuueckass pabora M MOHIHOCTh. Pabora cui TsKecTH, yHpyrocTH,
Tperust. CBs3b dHepruu u padbotel. [loTeHnnanbHas sHEprUs Teja, NOJHATOTO Hal
IIOBEPXHOCTHIO 3eMin. [loTeHIManbHas dHeprus ckaTtou npykuHel. Kunernueckas
sHeprud. TeopeMa 0 KMHETMYECKOM SHEPTHHM. 3aKOH COXPAHEHUS MEXaHMYECKOU
DHEPIHUU.

Jemoncmpayuu.

1. HaGmroneHne MexaHMYECKOTrO JABM)KEHHUS Tella OTHOCUTENIBHO Pa3HBIX Tel

OTCYETA.
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9.

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

CpaBHEHHE TyTe W TPAEKTOPUN JBUKEHHUS OJIHOIO M TOr0O € Telna
OTHOCHUTEBHO PA3HBIX TEJI OTCYETA.

N3mepenne CKOPOCTH M YCKOPEHUS MTPSIMOJIMHEMHOTO IBUYKEHHUS.
HccnenoBanve Npru3HaKOB PaBHOYCKOPEHHOTO JBUKEHUS.

HabiroieHue 1BUKEHUS Tella O OKPYKHOCTH.

Habmonenne MexaHn4ecKux sIBICHUH, MPOUCXOAAIIUX B CUCTEME OTCUETA
«Temexxka» npu €€ PAaBHOMEDHOM M  YCKOPEHHOM  JBHKCHUH
OTHOCUTEIFHO KaOMHETa (PU3UKH.

3aBUCUMOCTb YCKOpPEHHUs Tela OT MacChl Te€Jla U ACUCTBYIOIIEH HAa HEro
CHJIBL.

Habmronenne paBeHcTBa CUIT IPU B3aUMOICHCTBUU TEJl.

M3meHeHue Beca Tena npu yCKOPEHHOM JBUYKEHUU.

Ilepenada uMIrynbca npy B3aMMOACUCTBUY TEIL.

ITpeoOpa3oBaHus SHEPTUU NPU B3AUMOAECHCTBUM TEJ.

CoxpaHeHHe UMITyJIbCa IPU HEYIPYTOM B3aUMOJEHCTBUU.

CoxpaHeHre UMITyJIbCca IPU a0COTIOTHO YIPYTOM B3aUMO/ICHCTBUU.
Habmronenne peakTHBHOTO JIBUKCHHUS.

CoxpaHeHre MEXaHUUECKON SHEPTUU IIPU CBOOOJHOM IMAJICHUM.
CoxpaHeHHE MEXaHUYECKOW SHEPTUHU NIPU JBUKEHUU Teja MO JEHCTBUEM
IPY’KUHBI.

Jlabopamopnvie pabomul u onvimel.

1.

KoHcTpynpoBanue TpakTa JUisi pa3roHa W JadbHEHIIEro paBHOMEPHOTO
JIBUKCHHMSI IIAPUKA WITH TEIIEHKKH.

OmnpeneneHrue cpeaHE CKOPOCTH CKOJIBKEHHUS OpyCcKa WIIM JIBHDKEHUS
IIapyKa MO HAKJIOHHOM TUIOCKOCTH.

Onpenenenne yCKOpPEHHS Tela TPU PABHOYCKOPEHHOM JIBIDKCHHH TIO
HAKJIOHHOH TJIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH IyTH OT BPEMEHHU IMPH PAaBHOYCKOPCHHOM
JBIDKEHUU 0€3 Ha4aIbHOW CKOPOCTH.

[IpoBepka THUIOTE3bI: €CIM TPU PABHOYCKOPEHHOM JIBIDKCHHH 0e€3
HAYaJIbHOW CKOPOCTH IIYyTH OTHOCATCS KakK psJ HEYETHBIX UYHCEI, TO
COOTBETCTBYIOIINE TPOMEKYTKH BPEMEHH OJMTHAKOBHI.

HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHHSI CKOJIBXEHHS OT  CHIIBI
HOPMAJILHOTO JaBJICHHUS.

Omnpenenenne kodhuIeHTa TPEHUS CKOTBXKEHUS.

Omnpenenenre XECTKOCTH TPYKUHBI.

Omnpenenenre pabOTHI CUIIBI TPEHUS NPU PAaBHOMEPHOM JBIKCHUU Tella
110 TOPU3OHTAILHOM MOBEPXHOCTH.



10. Onpenenenre pabOTHl CUJIBI  YOPYTOCTH MpPU  TOABEME Tpy3a C
UCIIOJIb30BaHUEM HETOIBUKHOTO U TIOJIBUKHOTO OJIOKOB.

11. 3yueHue 3aKk0Ha COXpPAHEHHS SHEPTUU.

Pa3znen 9. Mexanunueckue KoJie0aHUs U BOJHBI.

KonebatenbHoe aBmxeHrne. OCHOBHBIE XapaKTEPUCTUKU KOJIeOaHUI: IEPHOJ,
4acToTa, aMIUINTYa. MaTeMaTudeCKuid U NPYKUHHBIM MasTHUKU. [IpeBpainenue
SHEPrUU MPH KOJIEOATETHHOM JIBHKECHHH.

3aryxapomue — koiebaHus.  BbeiHyxkaeHHble — konebaHus.  Pe3oHaHc.
Mexanndeckue BosiHbL.  (CBOMCTBa MexaHM4eckux BOJH. [IpomoneHele n
IIONEpEYHble  BOJIHBL. /[[nMHA BOJHBI M CKOPOCTh €€  pacIpOCTPaHEHUS.
MexaHudeckre BOIHBI B TBEPJOM TeJle, CEICMUYECKHE BOJHBI.

3Byk. ['poMKOCTh 3ByKa W BbicoTa ToHa. OTpakeHue 3Byka. UHppa3Byk u
YJIBTPa3BYK.

Jemoncmpayuu.

1. HaOmromenwe koneOaHWN TEN MOJ IEHCTBUEM CWIIBI TSHKECTH U CHIIBI
YIOPYTOCTH.

Habmonenune xonebanuii rpy3a Ha HUTH U Ha TPY>KUHE.
HabiroieHue BbIHYKIEHHBIX KOJIEOaHUM U PE30HAHCA.
PacnpocTpanenye NpoaoabHBIX U NONEPEYHBIX BOJIH (HA MOZEIIHN).
Habmronenne 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKyCTHYECKHI1 pe30HaHC.
Jlabopamopnsie padomul u onvimul.
1. OmpeneneHue dYacTOThl W Mepuoja KoJieOaHMM MaTeMaTHYeCKOIo
MasiTHHKA.

2. OmpeneneHue 4acTOThl M NEPHOJA KOJIEOAHUI NPYKUHHOTO MASITHUKA.

3. HccnenoBanue 3aBUCUMOCTH NEPHOJIa KOJIEOAHHM MOABEMIEHHOIO K HUTH

rpy3a OT JJIMHBI HUTH.
4. HccnenoBanue 3aBUCUMOCTH NIEPUO/A KOJICOAHUM MPY>KMHHOTO MasiTHUKA
OT MaccChl Ipy3a.

5. IIpoBepka He3aBUCMMOCTH TepuoAa KojeOaHui rpysa, MOJABEUICHHOIO K
HUTH, OT MacChl Ipy3a.

6. OnbITbI, JIEMOHCTPUPYIOLME  3aBUCUMOCTh  N€pHUOAa  KoJeOaHWi
IIPYKUHHOTO MasATHUKA OT MacChl Ipy3a U )KECTKOCTU MPY>KUHBI.

7. W3mepenue yckopeHust CBOOOTHOTO MaeHUsI.

Pasznen 10. DnekTpoMarauTHoOeE 1oJie M 3JIEKTPOMATHUTHbIE BOJIHBI.

ONEeKTPOMarHuTHOE  IOJIe.  OJIEKTpOMAarHuTHele  BOJHBL.  CBOlCTBa
JIEKTPOMArHuTHeIX BOJH. Illkama snexTpomarHMTHBIX BOJIH. lcmosnb3oBaHue
JIEKTPOMArHUTHBIX BOJIH JUJISl COTOBOM CBSA3H.
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OnexkTpoMarHuTHas npupoga ceera. CKopocTh cBeTa. BOgHOBBIE CBOICTBA
CBETA.

Jemoncmpayuu.

1. CBONCTBA JIEKTPOMArHUTHBIX BOJIH.

2. BOJIHOBBIE CBOWCTBA CBETA.

Jlabopamopnwie pabomul u onvimel.

1. W3yuenue CBOWCTB SJIEKTPOMArHUTHBIX BOJH C MOMOIIBI0 MOOMIHHOTO

tenedoHa.

Pa3gen 11. CBeToBbI€e ABJIEHM.

JlyueBas  moxpenp  cBera.  Mcrounuku ~— cBera.  [IpsmonuHeinHoe
pacrnipoctpanenue cBera. 3atMenusi Connia u Jlynsl. Otpaxenue ceta. [Lnockoe
3epKaJio. 3aKOH OTPAKEHHUSI CBETA.

[Ipenomnenue cBera. 3akoH MpenomieHus1 cBera. [lonHoe BHyTpeHHee
OTpaKEHUE CBeTa. lCrnonap30BaHME TIOJHOTO BHYTPEHHETO OTPAXKEHUS B
ONTUYECKUX CBETOBOJAAX.

Jlmaza. Xom myweir B 1nmH3e. Onrtuueckas cucrema (oroamnmapara,
MHKpPOCKONIa M Tejeckomna. [7a3 Kak onTuyeckas cHUCTeEMA. BIM30pyKOCTh U
JNaJTbHO30PKOCTb.

Paznoxenue Oenoro cBera B crnekTp. OmnbiTel Hbiorona. Croxxenue
CIIEKTpaJIbHBIX LIBETOB. J{ucniepcusi cBeTa.

Jemoncmpayuu.

[IpsiMosMHEHOE PACTIPOCTPAHEHUE CBETA.

OTtpakeHue cBeTa.

[Tonyyenune n300paxkeHUi B MIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
[Ipenomnenue ceera.

OnTuyecKkuid CBETOBO/I.

Xon nyuyei B coOuparolei JImH3e.

XoJ Iyder B pacCEeMBArONIEH JIMH3E.

[Tomyuenue n300pakeHUt ¢ TOMOIIBIO JTUH3.

[Tpunuun aeicTBus GoroanmapaTa, MUKPOCKOIA U TEJIECKOIIA.
10. Mognens rnasa.

11. Pa3noxenue 6e0oro cBeTa B CIEKTP.

12. [lomy4yenue 6e5oro cBera Mpu CI0KEHUH CBETA Pa3HBIX 1[BETOB.

W X N DU A WD E

Jlabopamopnwie pabomul u onvimol.

1. HccnenoBanue 3aBUCMMOCTH yrja OTpa)K€HUs CBETOBOrO Jiydya OT yrjia
naJCHUsl.

2. M3yueHue xapakTepUCTUK U300paKeHUs MPEAMETA B TUIOCKOM 3epKajie.

3. HccnenoBanue 3aBUCHUMOCTHU yriia MPEJOMIICHUS] CBETOBOIO Jy4a OT yria
NaJICHUs Ha TPAHUIIE «BO3yX—CTEKIIO».



4. IlomydeHnue n3o0paxeHuit ¢ MOMOIIbIO COOUPAIOIIEH JTUH3BI.

5. Ompenenenue (POKyCHOTO PacCTOSIHUS U ONTUYECKOW CHIIBI COOMparoIen
JIH3BI.

6. OINBITHI 1O Pa3JI0KEHUIO OETIOr0 CBETAa B CIEKTP.

7. ONbITHl IO BOCHPUSATHIO IIBETA MPEAMETOB MPHU WX HAONIOJACHUM 4Yepes
[[BETOBBIE (DPUIIBTPHI.

Pa3nen 12. KBanToBble siBJIeHHS.

OneiTel Pe3epdopna v mianerapHass mojenb atoma. Monens aroma bopa.
HcnyckaHue u norjiouieHre cBera aroMoM. KBaHThl. JIMHEHYaThle CIEKTPBI.

PanuoaktuBHOCTh. Anb(a-, 6eTa- U raMma-uznydeHusi. CTpoeHrue aTOMHOIO
anpa. Hyknonnas wMogens aromHoro sapa. HMszoronmsl. PaauoaxtrBHBIE
npespaienus. [lepuon nomypacnana aTOMHBIX sA1€p.

SnepHble peakuuu. 3aKOHbI COXPAHEHHUs 3apsAO0BOIO M MAacCOBOTO YHCEIL.
DHeprusi CBA3M aTOMHBIX saep. CBA3b Macchl U SHEpruu. Peakuuu cuHTE3a U
nenenus siaep. Ucrounuku sHeprun CoaHIa U 3BE3.

Snepnas sHepreruka. JleMCTBHsS pPaaMOAKTUBHBIX HW3JIIYYEHHW HA IKUBBIC
OpraHU3MBl.

Jemoncmpayuu.

1. CrnekTpbl U3JIYyYEHHUS U MOTJIOIICHUS.

2. CnexTpsl pa3IMYHbIX T'a30B.

3. CnekTtp BogopoJa.

4. HabGmoneHnue TpekoB B kamepe BuibcoHa.

5. PaboTta cu€Tunka HOHU3UPYIOIIUX U3TyYCHUH.

6. Perucrtpanus n3nydeHus: NpUPOJHBIX MUHEPATIOB U IPOIYKTOB.

Jlabopamopnwie pabomul u onvimol.

1. HaOmroneHue CIIOMIHBIX U IMHEHYAThIX CIIEKTPOB U3TYyUYEHUSI.

2. HMccnepoBaHue TpPEKOB: M3MEPEHUE SHEPIMM YACTULBI MO TOPMO3HOMY

nyTH (o ¢oTtorpadusim).

3. W3mepenue paanoakTuBHOTO (oHA.

IToBTOPUTEIBHO0-0000 1AM MOAYTb.

[ToBTOpHUTENHEHO--00001IAOLITNIT MOTYJTb TPEIHA3HAYEH /JISl CUCTEMAaTH3AIH
U 0000mIeHHS  TPEIMETHOIO  COAEpKaHWs W OMbITa  JAESTEIbHOCTH,
NPUOOPETEHHOTO MPU U3YUYEHUH BCETO Kypca (GU3MKH, a TAKXKe AJI MOATOTOBKHU K
OCHOBHOMY TOCYJAapCTBEHHOMY »JK3aMeHY 1O (Qu3nuke s 0oO0ydJaromnmxcs,
BBIOpABIINX ATOT YYEOHBIN MPEIMET.

[Ipy “3ydeHUU JAHHOTO MOIYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
NeSATEIbHOCTH, HA OCHOBE KOTOPBIX 00OECHeunBaeTCsl JOCTUXKEHUE MPEIMETHBIX U
METalpeMETHBIX  IUIAHUPYEMBIX  pe3yJbTaTOB  oOydeHus, (Gopmupyercs
€CTECTBEHHOHAYYHAATPAMOTHOCTb: OCBOEHUE HAYYHBIX METOAOB HCCIEJOBaHUS



SIBJICHUM TIPUPOJBI M TEXHUKH, OBJIAJICHUEC YMEHHSIMHU OOBICHATH (PU3MUECKHE
SIBJICHUS, TPUMEHSS TOJIydEeHHbIE 3HAHMS, pellaTh 3aJaud, B TOM YHCIE
KAuE€CTBEHHbIC U AKCIIEPUMEHTAJIbHBIEC.

[TpuHIMNIUATBHO AESTENBHOCTHBIN XapakTep JAaHHOTO pasjiefia peaju3yeTcs
328 CY€T TOro, 4YTO OOYy4YalOIIMECs BBIMOJHSIIOT 3a/laHus, B KOTOPBIX UM
peaaraeTcs:

HAa OCHOBE TIOJIYYCHHBIX 3HAHWUW pacro3HaBaTh M HAYYHO OOBSICHITH
bu3nyeckue BIEHUS B OKPY>KaIOIIEH MPUPO/Ie U TTOBCEAHEBHOM KU3HU;

UCIOJIb30BaTh HAYYHBIE METO/Ibl MCCIIEIOBAaHUSI (PU3HUECKUX SIBIICHUH, B TOM
qucIie JUIsl IPOBEPKU FUIIOTE3 U MOJyUYEeHHSI TEOPETUUECKUX BBIBOJIOB;
OOBSCHITh HAyYHBIE OCHOBBI HAMOOJEe BAXKHBIX JOCTHIKEHUN COBPEMEHHBIX
TE€XHOJIOTU, HAIPUMEP, TPAKTHUECKOTO UCIO0JIb30BaHUS PA3JIMYHBIX UCTOYHUKOB
HHEPrUM Ha OCHOBE 3aKOHA MPEBPAICHUS U COXPAHEHMSI BCEX M3BECTHBIX BHUJIOB
HHEPTUU.



IINIAHUPYEMBIE PE3VYJIbBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yuyenue (u3MKM Ha ypOBHE OCHOBHOTO OOIIEro 00pa3oBaHMs HAMpPaBICHO

Ha JOCTHMKEHHE JINYHOCTHBIX, METANPEAMETHBIX U IPEIMETHBIX 00pa30BaTeIbHBIX
pE3yJIbTaTOB.

B pesynbrare usyuenus (pU3MKA HA YPOBHE OCHOBHOTO 00I1Iero 0Opa3oBaHus

y oOyuatomierocs OyayT cpopMUpOBaHbI CIIEAYIONIME JTUYHOCTHBIE PE3yJIbTaThl B
4acTH:

1) naTpuoTM4YEeCKOro BOCIIMTAHUS:

— MPOSIBJIEHHE MHTEpEca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUMCKON
(du3nuecKoil HayKu;

— [IEHHOCTHOE OTHOLICHHE K TOCTHKEHUSM POCCUICKUX YUEHBIX--(U3HUKOB;

2) rpa;KIaHCKOr0 U AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

— F'OTOBHOCTh K aKTUBHOMY YYaCTHIO B 00CYKIE€HUU OOIIECTBEHHO3HAUHMbBIXH
ATUYECKUX MPOOJIEM, CBA3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTUKEHUN
buzukwy;

— OCO3HaHHE BaXXHOCTU MOpPAIbHO--3TUYECKUX MPUHLMIIOB B JESATEIBHOCTU
YYEHOT0;

3) 3cTeTHYECKOro BOCITUTAHUS

— BOCHPUATUE 3CTETUUYECKUX KAuecTB (PU3NYECKOM HayKu: €€ rapMOHHUYHOIO
IIOCTPOEHUSI, CTPOTOCTH, TOUHOCTH, JTJAKOHUYHOCTH;

4) HEeHHOCTH HAYYHOTI'0 TIO3HAHMS:

— OCO3HAaHUE ILIEHHOCTU (U3NYECKOM HAyKM KaK MOIIHOIO HHCTPYMEHTa
II03HAHUS MHPA, OCHOBBI Pa3BUTHs TEXHOJOTHH, BaXKHEHMIIEH COCTABIIIOLIEH
KYJIBTYPBI;

— pa3BUTHE HAy4HOH II0003HATENIPHOCTH, MHTEpEca K HCCIEA0BaTEIbCKOM
NEeSATENbHOCTH;

S) ¢opmupoBaHusT  KYJbTYpPbl 3I0pPOBbSI H  JIMOLHMOHAJIBLHOIO
0J1aronoJryyus:

— OCO3HAHME LIEHHOCTH Oe30macHoro oOpas3a JKU3HH B COBPEMEHHOM
TEXHOJOTMYECKOM MHpEe, BaKHOCTH TMpaBHJI O€30MacHOr0 TMOBEACHUSA Ha
TpaHCIOPTE, Ha JIOPOrax, C AIEKTPUUYECKUM U TEIJIOBBIM OOOPYIAOBAHHUEM B
JOMAIIHUX yCIIOBUSX;

— c(hOpMUPOBAHHOCTh HaBBIKA peQIIEKCHH, MPHU3HAHUE CBOEro IpaBa Ha
OLIMOKY U TAKOTO K€ MpaBa y APYroro 4yeaoBeKa;

6) Tpy10BOI0 BOCIIUTAHMSI:

— AKTHBHOE Yy4YacTHE€ B PELICHUM IPAKTHYECKUX 3a1ad (B paMKax CEMbH,
oOpa3oBaTeNbHON  OpraHu3alH, TOpoja, Kpas) TEXHOJOTHMYECKOH U



COLIMAJIbHOW HANpPAaBIEHHOCTH, TPEOYIOIMUX B TOM 4YHCIE U (PUIUUECKHX
3HaHUM,

e — MHTEpEC K MPAKTUYECKOMY U3YUYEHHIO TPOo(eccHil, CBI3aHHbBIX C (PUMUKOM;

e 7)3K0J0TrH4€CKOr0 BOCIIUTAHUS:

e — OpHUEHTAlMS HA MPUMEHEHUE (U3MYECKUX 3HAHMM JUIs pelieHus 3ajad B
o0JacTu OKpY’Kalolllel cpenbl, MJIAHUPOBAHUS TMOCTYNKOB M OLEHKH HX
BO3MOKHBIX MTOCHEACTBUN JJIs1 OKPY>KAIOILIEH CPeJIbl;

e — OCO3HaHME TI00aTbHOIO XapaKTepa SKOJOTHMYECKHX MpoOJieM M MyTel ux
peLIeHMS;

e 8) aganTanyuM K M3MEHAIIUMCH YCJIOBUSIM COLHAJIBHON M NPHPOAHOM
cpeabl:

e — MOTPEeOHOCTHP BO B3aWMOJACWCTBUM IPH BBINOJIHEHUU HCCIEIOBAaHUN H
MPOEKTOB (PU3MUECKON HAIMpPaBICHHOCTH, OTKPBITOCTh OIBITY W 3HAHUAM
IPYTUX;

e — TIOBBIIEHUWE YPOBHS CBOEH KOMIIETEHTHOCTH 4Yepe3 MPaKTUYECKYIO
NEeSATENBHOCTD;

e —MOTPEOHOCTH B JOPMUPOBAHUYU HOBBIX 3HAHUI, B TOM YUCie (OPMYITHPOBATH
UJeH, IOHATUS, TUTIOTE3bI O (PU3UUECKUX OOBEKTAX U SIBICHUSIX;

e — OCO3HaHHE AeHUIUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 001acTh
buzukuy;

e — IUIAHUPOBAHHE CBOETO PA3BUTUS B MPHOOPETEHHWU HOBBIX (UINYECKUX
3HAHUU;

e — CTpEMJICHUE aHAIM3UPOBATH U BBISIBIISITH B3aUMOCBSI3U MIPUPO/IbI, 00I1IECTBA U
HSKOHOMUKH, B TOM YHCJIE C UCIOJIb30BAaHUEM (DU3UUECKUX 3HAHUM;

e —OIICHKa CBOUX JEHUCTBUM C YYETOM BIIHMSAHUSA HA OKPYKAIOLIYI0 Cpeny,
BO3MOKHBIX INI00ABHBIX MOCIEACTBHIA.

METAINIPEIMETHBIE PE3YJIBTATbBI

B pesynpraTe ocBOEHUS TporpamMmbl 1Mo (pU3MKE HA YPOBHE OCHOBHOTO
ob1iero oopa3zoBanusi y oOy4aroierocs: 0yayT chopMupoBaHbl MeTanpeaMeTHbIe
pe3yJbTaThl, BKIIIOYAIONINE TO3HABATEILHBIC YHUBEPCAIbHBIC yUeOHbBIC TCHCTBUS,
KOMMYHUKATHUBHBIE  yHUBEpPCAIbHBIC  y4eOHBIC  JCHCTBUSA, PETYJIATUBHBIC
YHUBEpCaAIbHBIC yIeOHBIE TCUCTBUS.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE 1efiCTBUS

Ba3oBble Jjornyeckue AeiicTBHA:



BBISIBJSITH M XapaKTepU30BaTh CYIIECTBEHHbIE MPHU3HAKH OOBEKTOB
(sIBJICHUN);

yCTaHaBIMBATh CYIIECTBEHHBIN MPU3HAK KJIACCU(UKALUN, OCHOBAHUS IS
000011IeHUs ¥ CPaBHEHUS;

BBISIBJISITH 3aKOHOMEPHOCTU U IPOTUBOPEUMS B PaCCMATPUBAEMBIX (PaKTax,
JAHHBIX U HAOJIOICHUSAX, OTHOCALINXCA K (PU3UUECKUM SIBICHUSM;
BBISIBJISITH NPUYUHHO--CJIEICTBEHHBIE CBSI3U MPU H3YyUYEHUU (U3NYECKUX
SIBJIEHUI U NPOLIECCOB, JI€JaTh BBIBOJBI C MCIIONb30BAHUEM JEAYKTHUBHBIX
U MHAYKTUBHBIX YMO3aKJIFOUEHUH, BBIIBUTaTh TMIIOTE3bI O B3aUMOCBS3SIX
(u3NYECKUX BEJINYMH;

CaMOCTOSITENIbHO BBIOMpaTh CHOCOO peleHus: yueOHOW (PU3NYEeCcKOit
3a7aud (CpaBHEHHE HECKOJIbKMX BapUaHTOB pEIIEHUs, BHIOOp Haumbosee
HOJXOJSIIETO C YUETOM CAMOCTOATEIbHO BbIIEJICHHBIX KPUTEPUEB).

Ba3oBhIe uccieaoBaTe/ILCKHE JeCTBUA:

UCIIOJIb30BaTh BOMPOCH! KaK UCCIEN0BATENbCKIIT MHCTPYMEHT O3HAHMS;
IPOBOAUTH IO CAMOCTOSITEIBHO COCTABIIEHHOMY IIJIaHY OIBIT, HECJIOXKHBIN
¢uznyecKuit 3KCHEPUMEHT, HEOOJbIIOE UCCIENOBaHHE (DHU3MUECKOTO
SIBIICHUS;

OIICHWBAaTh HAa TPHUMEHUMOCTh W JOCTOBEPHOCTh HH(pOpMaImro,
MOJyYEHHYIO B XO/I€ MCCJIEIOBAaHUS MM HKCIIEPUMEHTA;

CaMOCTOSITENIbHO (hOPMYTHPOBATH 0OOOIICHNS W BBIBOJBI TIO pE3yIbTaTam
IPOBEAEHHOTO HAOIIOICHUS, OTIBITA, UCCIICIOBAHMS,

NPOTHO3MPOBATh BO3MOXKHOE  JalbHEWIee pa3BUTHE  (PUIUIECKUX
IIPOIIECCOB, a TAaK)KE BBIIBUTATh MPEIONOKEHUSI 00 UX pa3BUTHH B HOBBIX
YCIOBUSIX U KOHTEKCTaX.

Pabora ¢ nundopmanmeii:

MPUMEHSATh Pa3IMIHbIC METOJbI, HHCTPYMEHTBI M 3aIIPOCHI TP TIOMCKE U
otObope mHGOPMAIMK WM JaHHBIX C YYETOM TNPEII0KCHHOH y4eOHOH
dbu3ndecKoi 3a1a4u;

aHAM3UPOBaTh, CUCTEMATH3UPOBATh M MHTEPIIPETUPOBATh MH(POPMAITHIO
pPa3TUYHBIX BUJOB M (JOPM MIPEACTABICHUS;

CaMOCTOSITEJIbHO ~ BBIOMpATh ONTHMAJIbBHYIO (OopMy MpeACTaBICHUS
uHQOpMaAIMl W WUIFOCTPUPOBATh pelIaeMble 3aJladyd  HECIOKHBIMHU
cXeMaMu, IuarpaMMaMu, HHOU rpaduKoi U UX KOMOMHAITUSIMU.

KoMMyHHMKAaTHBHBIE YHMBEpPCAJIbHbIC Y4eOHbIe 1eliCTBHA:

B X0Jie OOCYXICHHS ydeOHOro maTepuaia, pe3ysbTaToB Jad0paTOPHBIX
padoT U MPOEKTOB 3a/aBaTh BOMPOCHI IO CYIICCTBY 00CYKAaeMO TEMbI U
BBICKA3bIBaTh HJICH, HAIlCJICHHbIC HA PEIICHHE 3aJaud U IO KaHHE
0J1aroKeaaTeabHOCTH OOILEHNS,



COMOCTABJISITh CBOU CYXIEHHUS C CYXICHHSIMH JPYTUX YYaCTHHUKOB
Juanora, oOOHapyXKMBaTh Pa3IU4Ue U CXOACTBO MO3UIIHIA;

BBIpaXXaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MMCbMEHHBIX TEKCTaX;
nyOJIMYHO NPEACTABIATh PE3YIbTATHI BBIIIOJHEHHOIO (PU3NYECKOTO OIBITA
(9KCIIEpUMEHTA, UCCIIEI0OBAHUS, IPOEKTA);

NOHMMAaThb W HCHOJb30BaTh  MPEUMYIIECTBA  KOMAHAHOH  H
WHAMBUAYAIbHON pabOThl MpU PEIIEHUH KOHKPETHOW (U3NYECKOM
poOJIeMBbl;

NPUHUMATD LIEJIM COBMECTHOW NI€ATEIbHOCTH, OPraHU30BbIBATH JIE€HCTBUSA
no €€ JMOCTHKEHUIO: paclpefesiTh poiH, OOCYKIaTh MpPOLECCHl HU
pe3yabTaThl COBMECTHOM pabOTHI, 0000IIaTh MHEHUSI HECKOJIBKHX JIFO/ICH;
BBITIOJHATH CBOIO YacTh pabOTHI, TOCTUrasi KAYECTBEHHOTO pe3yibTara Mo
CBOEMY HAIpPaBJICHUIO M KOOPJIMHUPYS CBOM JEHCTBUS C APYTHUMH
YJIEHaMU KOMaH/1bl;

OILICHMBATh KAa4eCTBO CBOErO BKJaJa B OOUIMI MPOAYKT MO KPUTEPHSIM,
CaMOCTOSITENIbHO CPOPMYTUPOBAHHBIM YYaCTHUKAMU B3aUMOICHCTBUSI.

PeryasiTuBHbIE YHHBepcaJbHbIe Y4eOHbIe NeiCTBUSA

Camoopranusanus:

BBISIBJISITH IIPOOJIEMBI B JKU3HEHHBIX M Y4E€OHBIX CUTyalMsIX, TPEOYIOLINX
JUI pelieHus (U3NYECKUX 3HaAHU;

OpUEHTHPOBATHCS B  PA3JIMYHBIX TMOAXOAAaX TMPUHATUS  PELICHUM
(MHOUBUYyaJbHOE, TPUHSATHE DPEIICHUS B TPYMINe, NPUHATHE PEIICHUN
rpyNmnon);

CaMOCTOSITEJIBHO COCTABJISATh AITOPUTM pEIIeHUsT (PU3NUECKON 3a1aul WIH
IUTaHAa HUCCIIEJOBAHUA C YYETOM MMEIOIIMXCS PECYPCOB UM COOCTBEHHBIX
BO3MOXKHOCTEH, apryMeHTHPOBATh MpeJiaraeMble BApUAHThI PEIICHU;
Jienath BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHHUE.

CﬂMOKOHTpOJ’Ib, SMOIUOHAJIbHbIN HHTEIJIEKT:

JaBaTh aJICKBaTHYIO OLICHKY CUTyallMy U IIpeajiaraTh IUIaH €€ U3MECHEHUS;
OOBSCHATHP TPUYUHBI  JOCTIDKEHUS  (HENOCTIIKEHHUS) pe3yJIbTaToB
JeSITEIbHOCTH, JaBaTh OLEHKY MPUOOPETEHHOMY OMBITY;

BHOCUTb KOPPEKTHUBBI B JCATEIBHOCTH (B TOM YMCIIE B XOJ BBIIIOJIHECHUS
(u3MYECKOT0 HUCCIEJOBAaHMSI WJIM IPOEKTa) HAa OCHOBE HOBBIX
0OCTOSITENILCTB, W3MEHUBIIUXCA CHUTYyallMil, YCTaHOBJIEHHBIX OILIMOOK,
BO3HUKIINX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHE PE3YyJIbTATA LIEIU U YCIOBUSIM;

CTaBUTh ce0s Ha MECTO JPYroro 4ejoBeKa B XOJE CHopa WIN JUCKYCCUU
Ha HAy4HYIO TEMY, [IOHUMATh MOTUBBI, HAMEPEHMS U JIOTUKY IPYroro;



npuU3HaBaTh CBOE MPaBO Ha OMMOKY MPU pelIeHUH PU3NYECKUX 33134 WU
B YTBEPKICHHUSX HA HAYYHBIE TEMBI M TAKOE YK€ MPABO IPYroro.

IMPEAMETHBIE PE3YJ/IBTATDBI

K koHIy 00yueHus B 7 KJacce npeAMETHbIE pe3yIbTaThl HA 06a30BOM YPOBHE
JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIOUTUXCSl YMEHUI:

UCIIOJIb30BaTh  MOHATHS:  (PU3NYECKHME W  XMUMHYECKUE  SIBJICHUS,
HaOJIOICHUE, JKCIEPUMEHT, MOJENb, TUIOTE3a, CAMHUIBI (DU3UIECKUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperaTHbIe COCTOSIHMA BElECTBa (TBEpIOE,
KUIKOE, Ta3000pa3HOE), MEXaHUYECKOe JBHWXKEHUE (paBHOMEPHOE,
HEPAaBHOMEPHOE, MPAMOJIMHENHOE), TPACKTOPHUS, PABHOJACUCTBYIOLIAS
CuIa, nedopmarnms (ynpyras, IUIACTUYECKAs), HEBECOMOCTb,
COOOIIAOIINECS COCYIbI;

paznuyath sBiAeHUS (MuQQy3us, TEIJIOBOE IBIKCHHE YACTHUIl BEIECTBA,
PaBHOMEPHOE  JIBH)KECHUE, HEPAaBHOMEPHOE  JBWIKEHHE, WHEPLHS,
B3aUMOJICHCTBUE TEJI, PABHOBECUE TBEPIABIX TEN C 3aKPEIUIEHHOW OCHIO
BpAalllCHUA, IIepeada MAaBJICHUS TBEPABIMUA TEIAMH, KUIAKOCTIMHU U
razamm, arMoc(epHOe [aBlICHWE, IUIaBaHWE TeJ, MPEeBpaIIeHUs
MEXaHUYECKON SHEpPruu) IO ONKMCAHUIO UX XapaKTEPHBIX CBOWCTB M Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOLIUX TaHHOE (PU3UUECKOE SIBJICHUE;
pacno3HaBaTh MPOSIBICHUE U3YYEHHBIX (U3MYECKUX  SBJICHUHA B
OKpYXKaloIleM MHpe, B TOM 4YHCie (Pu3ndecKkue SBICHHUS B TPHUPOJE:
MIPUMEPHI JIBUKECHUS C PA3JIMYHBIMUA CKOPOCTSMH B KHBOM W HEXKHUBOU
NPUPOJIE, NEUCTBUE CHUJIbI TPEHUS B MPUPOAE U TEXHHUKE, BIHSHUE
aTMOC(EpHOro JIaBJICHUsI Ha KMBOM OpraHU3M, IUIABaHUE PbIO, pblYaru B
TeJIe 4eJIOBeKa, MPU 3TOM NMEPEBOAUTH MPAKTUUYECKYIO 33/1auy B y4eOHYIO,
BBIJIETISITH CYIIIECTBEHHBIE CBOWCTBA (MPU3HAKHN) (PU3UUECKUX SBICHUIA;
OTIMCHIBATh U3YYCHHBIC CBOMCTBA TeN U (hM3UYECKHUE SBIICHUS, UCIIOIb3YS
dbu3nyeckue BeTMYUHBI (Macca, O00BEM, IUIOTHOCTH BEIECTBA, BpEMs,
yTh, CKOPOCTh, CPEAHSS CKOPOCTh, CUJIA YIPYTOCTH, CHJIA TSKECTH, BEC
TeJla, CUjla TpPEHUdA, JAaBlIeHUWE (TBEPAOTO TEa, JKUAKOCTH, Tasa),
BBITAIKMBAIOIIAST CHJIa, MEXaHWYECKass paboTa, MOUTHOCTH, TUICYO CHUIBI,
MOMEHT CHJbl, KO3((UIMEHT TMOJE3HOr0 JEHUCTBUSI MEXAHU3MOB,
KMHETUYECKass M TOTCHLMANIbHAs DHEPIHsi), NMPU OMUCAHUU IPABHIIBHO
TpakTOBaTh  (U3MYECKUI  CMBICA  HUCIHOJIb3YEMbIX  BEJMYMH, HX
0003HAUCHUS W EAWHHIBI (U3UYECKUX BEIWYWH, HAXOAUTH (POPMYIIHI,
CBSI3BIBAIOIIME JTAHHYIO (PU3MUYECKYI0 BETUYMHY C APYTHMH BEIUYMHAMH,
CTPOUTH IPaPUKU U3YUEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJIMYUH;



XapaKTepU30BaTh CBOMCTBA Tel, (PU3WYECKUE SBICHUS U MPOIIECCHI,
VCMOJIb3YSl IIPaBUia CIOXKEHUS CUJ (BAOJIb OJHOW IPSIMOM), 3aKOH ['yka,
3akoH [lackans, 3akoH Apxumena, MpaBUJIO paBHOBecHs pbiuara (6y10ka),
«30JI0TO€ IIPaBUJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHH4ECKOU
DHEPruM, NpPU HSTOM [JaBaThb CJIOBECHYIO (OPMYJIMPOBKY 3aKOHa U
3aIUCBHIBATh €70 MAaTEMATUYECKOE BBIPAKEHNUE;

OOBACHATH (pU3MUECKHE SBJICHHUS, MPOIIECCH U CBOWCTBA TEJ, B TOM YHUCIIE
U B KOHTEKCTE€ CHUTyallull NPaKTUKO-OPUEHTUPOBAHHOIO Xapakrepa:
BBISIBJISITh IIPUYMHHO--CJIEACTBEHHBIE CBS3H, CTPOUTh 00bSICHEHHE U3 1-2
JOTMYECKHX ILIAaroB ¢ ONOpPOM Ha 1-2 M3yuyeHHBIX CBOWCTBA (PU3NYECKUX
SBJICHUH, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

pemiatb pacu€rHble 3amadyd B 1-2 JEHCTBUA, MCHOJB3YS 3aKOHBI W
(GopMyIibl, CBs3bIBAKOLIME (PU3MUECKHE BEIMYMHBL: Ha OCHOBE aHaIU3a
YCIIOBHS 331a4 3aIIUCBIBATh KPATKOE YCIOBUE, MOJACTABIATh (PU3NUECKHUE
BEJIMYMHBI B (OPMYNBI U TMPOBOAHUTH PACUEThl, HAXOAUTH CIPABOYHBIC
JaHHbIE, HEOOXOAMMBIE I PEIICHUs 3a/1a4, OLEHUBATh PEATMCTUYHOCTD
MOJTy4YE€HHOM (PU3NUECKON BEJTMYMHBI,

pacrno3HaBaThb MpPOOJEMBI, KOTOpPbIE MOXXHO PpELIUTh IMpU HNOMOUIH
(u3NYECKUX METOOB, B OIMCAHUM MCCIIE0BAaHUS BbIIEIATh IPOBEPSIEMOE
INPEANONIOKEHHE  (THUIIOTE3y),  pas3iInyarb M UHTEPIPETUPOBATH
MOJyYEHHBI pe3ynbTaT, HAaXOAUTh OIIMOKM B XOJAE OIbITa, Je1aTh
BBIBOJIBI 110 €T0 PE3yJIbTaTaM;

OPOBOANUTH OMNBITHl MO HAOMIOACHHIO (PU3MYECKUX SBICHUW WIH
duznyeckux CBOMCTB Te: (opMyIupoBaTh IPOBEpsEMbIE
IPENOJIOKEHUs, COOMPaTh YCTAHOBKY U3 MPEANIOKEHHOT0 000pYy/10BaHMUS,
3aIMChIBaTh XOJ1 OMbITa U (POPMYIHPOBATH BHIBOJIBL;

BBIIOJIHATHh MPsAMBIE H3MEPEHMS PACCTOSHHUSA, BPEMEHM, MAacChl Tela,
0o0béMa, CHJIBI M TEMIIEpaTypbl C HCIOJb30BAHUEM aAHAJIOIOBBIX U
upoOBBIX MPUOOPOB, 3aMUCHIBATH IOKa3aHHUS MPUOOPOB C Yy4ETOM
3aJJaHHOW a0COIIOTHON MOTPEIIHOCTH U3MEPEHUH;

IPOBOAUTDH MCCIEAOBAHNE 3aBUCIMOCTH OJHOM (DU3HUECKON BEJTMYUHBI OT
IPYroll C HCIOJIb30BAHMEM MPAMBIX H3MEPEHUN (3aBUCUMOCTH ITyTH
PAaBHOMEPHO JABWXKYILEroCsl Tela OT BPEMEHU JBHXKCHHUS Teja, CHUJIbI
TPEHUsI CKOJIBLKEHUS OT Beca Tela, KauecTBa 00pabOTKH MOBEPXHOCTEH Tel
Y HE3aBUCUMOCTH CHWJIBI TPEHHUsI OT IUIOLIAAN CONPUKOCHOBEHHUS TEJ, CUIIbI
YIOPYroCTH OT YAJMHEHUS NPY>KHUHBI, BHITAIKUBAIOLIEH CUIIBI OT 00BbEMa
NOTPYKEHHON 4acTH TeJla ¥ OT IJIOTHOCTHU KUAKOCTH, €€ HE3aBUCHMOCTH
OT IUIOTHOCTHU Te€Ja, OT MIyOMHBI, HA KOTOPYIO MOTPY’KEHO TEJO0, YCIOBUU
IUTAaBaHMSI TEJl, YCJIOBHMM paBHOBECHS pblyara M OJIOKOB), y4acTBOBaTh B



IUTAHUPOBAaHUM  Y4€OHOTO HCCIEAOBaHUSA, COOUpaTh YCTAHOBKY H
BBITMIOJHATh M3MEpPEHUs, CJlenysl MPEeAoKEHHOMY IUIaHy, (UKCHPOBATH
pe3yabTaThl MOTYYEHHOM 3aBUCHUMOCTH (DM3MUECKUX BEIHMYUH B BUJC
NPEUIOKEHHBIX TaOMuI] U TpaduKOB, JENaTh BBIBOJABI M0 pe3yJIbTaTaMm
UCCIIEIOBAHMS;

IPOBOAUTH KOCBEHHBbIE HU3MEpeHHs (PU3MYECKHX BEIUYUH (IJIOTHOCTH
BEIIECTBA JKUAKOCTH W TBEPAOTO Tela, CuUja TPEHHS] CKOJIBKEHHUS,
JaBJIeHUE  BO3JyXa, BBITAIKUBAIONIAS  CHJA, JIEHCTBYIOLIas  Ha
HOTPYKEHHOE B JKHUIKOCTb TeNO, KOI(PQHUIMEHT MOJEe3HOro MeHCTBUA
IOPOCTBIX MEXaHU3MOB), CIeAysl TMPEAJOKEHHON MHCTPYKIUH: MpU
BBIMIOJTHEHUH HW3MEPEHUl CcOOMpaTh SKCIEPUMEHTANbHYIO YCTaHOBKY H
BBIUUCIISATH 3HAUEHNE NICKOMOW BEJIMUMHBI;

co0uII01aTh MpaBUIIa TEXHUKU OE€30MacHOCTH MPHU paboTe C 1abopaTOpHBIM
000py/I0BaHUEM;

yKa3bIBaTh MPUHIUIBI JCHCTBUS MPUOOPOB M TEXHUYECKUX YCTPOMCTB:
BEChl, TEPMOMETp, AMHAMOMETp, COOOIIAIOIIUEcs COCyAbl, OapoMmerp,
phIYar, NOJABMKHBIA U HETIOABUKHBIN OJIOK, HAKJIIOHHAS TNTIOCKOCTB;
XapaKkTepu30BaTh NPUHIUMBI  JEHCTBUS HM3YyYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOHCTB C ONOpOM Ha HX ONUCaHui (B TOM YHUCIIE:
NOJUINITHUKK, YCTPOWCTBO BOAOIPOBOAA, TUIAPABIUYECKUN  Ipecc,
MaHOMETp, BEICOTOMEp, MOPITHEBOW HACOC, apEOMETP), UCTIOIb3Ys 3HAHUS
0 CBOICTBax (PM3NYECKUX SIBICHUN M HEOOXOaUMble (U3NUECKHE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

OPUBOAUTH  MpUMEpHl  (HAXOAUTH  HWHPOpPMAIMIO O  MpUMeEpax)
IPAKTHYECKOTO HCIOJIb30BaHUA (PU3UUECKUX 3HAHUNW B TMOBCETHEBHOM
XKU3HU JJ1 oOecrieueHus: 0€30MacHOCTH MPH OOpalleHuH ¢ MpUOOpamMu U
TEXHUYECKUMHU YCTPONCTBAMHU, COXPAHEHUS 370POBbS U COOJIIOJCHUSA
HOPM 5KOJIOTUYECKOT0 TIOBEJICHUS B OKPY’KaIOLIeH Cpeie;

OCYHIECTBIISAITh OTOOp HMCTOYHMKOB wuH(opMmanmu B HHTepHere B
COOTBETCTBUH C 33JJaHHBIM MTOMCKOBBIM 3aIIPOCOM, HA OCHOBE MMEIOIIUXCS
3HaHUW M TYTEM CpPAaBHEHUS PA3IUYHBIX HCTOYHUKOB BBIJCIATH
UHpOpMaLINIO, KOTOpas SBJSIETCS MPOTHBOPEUMBOM WM MOXKET OBITH
HEOCTOBEPHOMU;

UCIIOJIb30BAaTh MPH BHITIOJHEHUN YUY€OHBIX 3a/laHUi HAYYHO--TIONMYJISPHYIO
auTepaTypy  (puU3MUYEecKoro - coiepxaHHs, CIpPaBOYHbIE MaTepHAabI,
pecypcbl cetu MHTEpHET, BiajgeTh NpuéMaMu KOHCIIEKTUPOBAHHS TEKCTa,
npeoOpa3oBaHus HHPOPMALIMU U3 OJAHOM 3HAKOBOI CUCTEMBI B IPYTYIO;
co3/1aBaTh COOCTBEHHbIE KpPAaTKHE MHCbMEHHBIE U YCTHBIE COOOILICHUS Ha
OCHOBE 2—3 MCTOYHUKOB MH(OpPMALUU (PUIUIECKOTO COACpPKAHUS, B TOM



qyclie MyOJUYHO JeNaTh KpaTKhe COOOIIEHHUs O pe3ysbTaTax MpPOEKTOB
WK Y4eOHBIX HCCIEJAOBaHUM, MpPH H3TOM TPaMOTHO HCIIOJIB30BAThH
U3YYCHHBI TOHATUWHBIN ammapaT Kypca (U3MKH, COINpPOBOXAAThH
BBICTYIICHUE IIPE3CHTALUCH;

IPU BBIIOJHEHUM YYEOHBIX MPOEKTOB M HCCIEIOBAaHUI paclpenesiarh
00sI3aHHOCTH B TPYIIE B COOTBETCTBUU C TMOCTaBJICHHBIMHU 3a/Jayami,
CIEAUTh 34 BBINOJHEHWEM IUIAHA JCUCTBHMM, aJEKBAaTHO OLICHWBATh
COOCTBEHHBIM  BKJaJA B  JEATENBHOCTb  IPYyNINbl,  BBICTPAaWBAThH
KOMMYHUKATUBHOE B3aUMOJEHCTBUE, YUUTHIBASI MHCHHUE OKPYKAIOIIMX.

K koHIy 00yueHus B 8 kiacce rnpeaMeTHbIe pe3yabTaThl HA 6a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y 00YYAIOIIMUXCSl YMEHUM:

MCMOJIB30BaTh MOHITUA: Macca U pa3Mepbl MOJIEKYJI, TEIUIOBOE ABUKECHUE
aTOMOB U MOJIEKYJI, arPETAaTHBIE COCTOSIHUS BEIIECTBA, KPUCTAINIMYECKUE U
amop(Hble TeJa, HACBHIIEHHBIM KM HEHACHIEHHBIM Map, BIAXHOCTb
BO3/yXa, TEMIIEparypa, BHYTPEHHSS OSHEPTHs, TEIJIOBOW JBUIATENb,
AJIEMEHTAPHBIN AJIEKTPUUYECKUN 3apsl, SJEKTPUUECKOE TOJIE, TPOBOJHUKHU
U JUAJEKTPUKH, TOCTOSIHHBIN 3JIEKTPUUYECKUIN TOK, MATHUTHOE T10JIE;
pa3nuyarh ABJIEHUSA (TEIJIOBOE PACIIMPEHHUE W C)KaTUeE, TEIUIoNepenaya,
TEIUIOBOE PaBHOBECHE, CMAUMBAaHUE, KAWJUISIPHBIE SIBJICHUS, UCIIAPEHHE,
KOHJEHCALUs, IUIABIICHUE, KpUCTAUIM3alus (OTBEPIECBAHUE), KHUIICHUE,
Tenjonepeaaya (TEnIOnpPOBOIHOCTb, KOHBEKIIUS, V3JIy4YCHUE),
AIEKTpU3aLUs TEJ, B3aUMOJICUCTBUE 3apANIOB, AEHUCTBHS DJIEKTPUYECKOTO
TOKAa, KOPOTKOE€ 3aMbIKaHHE, B3aUMOJCHCTBUE MATrHHUTOB, JCHCTBHE
MAarHMTHOTO TOJIS HAa IPOBOJHHUK C TOKOM, 3JIEKTPOMATHUTHAS UHIAYKIINS)
[0 ONHUCAHUID HUX XAPAKTEPHBIX CBOWCTB M HA OCHOBE OIIBITOB,
JTEMOHCTPUPYIONTUX JTaHHOE (PU3HUECKOE SIBIICHHE;

pacro3HaBaTh MPOSIBJIEHUE U3YYEHHBIX (U3MYECKUX  SBJICHUHA B
OKpY’>KalollleM MHpe, B TOM 4HCle (PU3NYecKHue SIBICHUS B MPHUPOJE:
MOBEPXHOCTHOE HATSDKEHUE M KaNWUISIpHbIE SIBIIGHHST B MPUPOJE,
KpUCTAJUIbI B mpupojae, uznydeHue CoJiHIA, 3amMep3aHHe BOJIOEMOB,
Mopckue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHEs, CHETa, JIEKTPHUUECKHE
SBJICHUSI B aTMocdepe, dIEKTPUUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emMiH, Jpeiid MOJIFOCOB, POJIb MATHUTHOTO TOJIA JUIsl JKM3HU Ha
3emiie, MOJSIPHOE CHUSIHUE, IPU 3TOM MEPEBOAUTH MPAKTUUYECKYIO 3a7a4y B
y4eOHYI0, BBIACHATH CYIIECTBEHHBIE CBONCTBA (IPHU3HAKH) (PU3NUECKHUX
SIBJICHUH

ONKCHIBaTh U3YUYECHHbIE CBOMCTBA TeN U (PU3UYECKHUE SIBJICHUS, UCIIONb3YS
bu3nueckue BeTUUYUHBI (TeMIlepaTypa, BHYTPEHHSI SHEPTUs, KOJIUYECTBO
TEIUIOTHI, yJElIbHAg TEIUIOEMKOCTh BELIECTBA, YJIEJIbHAs TEIUIOTa



IUTaBIICHUS, yJelbHas TEIIoTa MapooOpa3oBaHusl, yJeNbHAs TEIJIoTa
CrOpaHMsl TOIUIMBA, KOI(PPHUIMEHT TOJE3HOTO JEHCTBUS TEIUIOBOU
MAIllMHbI, OTHOCUTEIBHAS BIIAXKHOCTb BO31yXa, AJIEKTPUYECKUHN 3apsih,
Cuja TOKa, DJIEKTPUYECKOE HANPsIKEHHE, CONPOTUBIICHUE IPOBOJIHHUKA,
yIEIbHOE  CONpPOTHBIEHHWE  BewlecTBa, paboTta M MOIIHOCTb
NIEKTPUYECKOr0  TOKAa), IIPpH  ONHWCAHWUM  TNPABUIBHO  TPAKTOBATh
($u3nYECKU CMBICI KCIIOJIb3YEeMbIX BEJIWYHH, 0003HAUEHUS U €IUHUIIBI
(¢u3nyeCKUX BEIMYUH, HAXOAUTh (HOPMYIbI, CBS3BIBAIOIIME JaHHYIO
(U3NYECKYI0 BEIMYMHY C JpPYTMMH BEJIMYMHAMH, CTPOUTH TIpaduku
U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUUNH;

XapaKTepU30BaTh CBOMCTBA Tel, (PU3WYECKUE SBICHUS U MPOIIECCHI,
UCIIOJIb3Yysl OCHOBHBIE IIOJIOKEHUSI MOJEKYJSPHO--KHHETUYECKOM TEOPHUH
CTPOCHHsI BELIECTBA, IMPHUHIMI CYNEPIIO3ULHN I0JeH (HAa KaYECTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMA 3apsaa, 3akoH OMa 1 yyacTKa LEenu, 3aKOH
JIxoyna—JleHna, 3akOH COXpaHEHMS JHEPIWM, IPU OTOM JaBaTh
CJIOBECHYIO (DOPMYIHPOBKY 3aKOHA M 3alUCHIBATh €0 MAaTeMaTHYECKOE
BBIPAKEHUE;

OOBACHATh (PU3HYECKHE IPOLECChl U CBOMCTBA TEJ, B TOM YHUCIE U B
KOHTEKCTE CUTyalllil IPAaKTUKO-OPUEHTUPOBAHHOI'O XapaKTepa: BBISBIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHHE U3 1—2 TOTUYEeCKuX
[IaroB ¢ OmMopod Ha 1-2 W3yYeHHBIX CBOWCTBA (DU3MUECKUX SIBICHUM,
(u3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEN;

pemiate pacy€THbIE 3amadyd B 2-3 JEHCTBHs, MCIOJB3Yys 3aKOHBl H
(GopMyiibl, CBs3bIBANOLIME (PU3MUECKHE BEIMYMHBL: Ha OCHOBE aHAIU3a
YCIOBHUSL 3a/1a4d 3alMCBhIBATh KPATKOE YCJIOBHE, BBIABIATH HEIOCTATOK
JaHHBIX JJIs peleHus 3a7audd, BbIOMpaTh 3aKOHBI U (HOPMYIIHI,
HeoOXOoquMble A €€ pelleHHs, NPOBOAMTH pPacu€Tbl M CpPaBHUBATH
NOJIyYEHHOE 3HauU€HUE (PU3NYECKON BETMUMHBI C U3BECTHBIMU JAHHBIMU;
pacmo3HaBaTh MPOOJEMbI, KOTOPbIE MOXKHO PpEUIUTh MPU TOMOIIH
($u3NYECKUX METO/MOB, HCIOJb3Yysl OMUCAHHE HCCIEeNIOBAaHUS, BBIIACIATDH
IIPOBEPSAEMOE  IPEAIOIOKEHUE, OLEHUBATh IPABUIBHOCTh IOPSAKA
IIPOBENICHMSI UCCIIEIOBAHUS, JAEJIaTh BBIBOJBI,

OPOBOANUTH OMNBITHl MO HAOMIOACHHIO (PU3UYECKUX SBICHUW WIH
(du3nyeCKuX CBOWCTB TN (KaMWJUISIPHBIE SIBICHUS, 3aBUCUMOCTD JaBJICHUS
BO3/yXa OT €ro o0béma, TemMrepaTypbl, CKOPOCTH IPOLIECCa OCTHIBAHUS U
HarpeBaHUs IIPU M3JIyYCHMHM OT [BETa M3JIy4Yarolle (IOrIomaromen)
IIOBEPXHOCTH, CKOPOCTb MCIIAPEHUS BOJABI OT TEMIIEpPATyphbl KUIKOCTU U
IVIOWAA €€ IIOBEPXHOCTH, OJIEKTpHU3alus Tel MW B3aUMOJACUCTBUE
NIEKTPUYECKUX  3apsAll0B, B3aWMMOJEWUCTBUE IIOCTOSHHBIX MAarHHUTOB,



BU3yaJIM3allMsl MArHATHBIX IIOJIEM ITOCTOSIHHBIX MAarHWTOB, JEHUCTBUS
MAarHuTHOTO TOJII Ha NPOBOJHMK C TOKOM, CBOMCTBA JJIEKTPOMArHMTA,
CBOICTBA 3JIEKTPOJBUTATENsI IOCTOSHHOTO TOKa): (OpMyIUpOBATH
pOBEpsieMbIe MPEINOJIOKEHUS, COOMPATh YCTAHOBKY M3 MPEAJIOKEHHOTO
000pyI0BaHUs, OMKUCHIBATH XO/1 ONBITA U (POPMYIUPOBATH BHIBOIbI;
BBIIIOJIHATD ~ NPSIMBIE  WU3MEPEHUs  TEMIIEPATypbl,  OTHOCHUTEJIBHOU
BJI&XHOCTH BO3/yXa, CHJIBI TOKA, HAIPSIKEHUS C HCIOJIb30BaHUEM
aHAJIOrOBBIX NPUOOPOB U JATYMKOB (DU3MUYECKUX BEIMYMUH, CPaBHUBATH
pe3yJbTaThl U3MEPEHUN ¢ YUETOM 3a/JaHHON a0COTIOTHON MOTPEIIHOCTH;
MPOBOJUTH MCCIIEIOBAHUE 3aBUCUMOCTH OAHOM (PM3HUECKON BETUUYHUHBI OT
APYroM C  HCIIOJB30BAaHMEM  IIPSAMBIX  HM3MEPEHHU  (3aBUCHUMOCTH
COIIPOTHUBJIEHUS IPOBOJHMKA OT €ro JUIMHBI, IUIOIIAAN IIONEPEYHOIO
CEUYEHUS U YAEIbHOTO CONPOTUBIICHHS BEIIECTBA MPOBOJIHNUKA, CHIIBI TOKQ,
UAYIIETO 4Yepe3 IMPOBOAHUK, OT HANpPsKEHUS Ha IPOBOJHUKE,
VCCIICAOBAHUE IOCIEAOBATEIBHOIO M  MAapAJUIEIBHOIO  COEAUHEHUU
IPOBOJHMKOB): IUIAHUPOBATh HCCIEIOBAHHE, COOUPATh YCTAHOBKY U
BBITMIOJHATh M3MEPEHUs, Cilenys MPEeAoKEHHOMY IUIaHy, (PUKCHPOBATH
pe3ynbTaThl MOJYYEHHOW 3aBUCUMOCTH B BHJe TaOMUIl M TrpaduKOB,
JI€JIaTh BBIBOJIBI IO PE3YyJIbTATaM UCCIEIOBAHUS;

IPOBOAUTH KOCBEHHBIE HU3MEpPEHHUS (PU3NYECKUX BeIUYMH (yAelbHas
TEIUIOEMKOCTh  BEIIECTBAa, COMPOTUBICHHE NPOBOAHMKA, paboTra W
MOIIIHOCTh 3JIEKTPUYECKOIO TOKA): IJIAHUPOBATh H3MEPEHHUs, COOUpaTh
DKCHEPUMEHTAIIbHYIO YCTAHOBKY, CIEAys MPEMJIOKEHHOW MHCTPYKLIHH, U
BBIYUCJIISITh 3HAYEHUE BEJINYNHBI;

co0roAaTh nmpaBuja TEXHUKUA 0€30MacHOCTH IpH padboTe ¢ 1a0opaTOPHBIM
obopynoBaHUEM;

XapaKTepU30BaTh NPUHIMIBI  JEHCTBUA U3YyYEHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OIMOPOM Ha MX ONUCAaHHUS (B TOM YHCIIE:
CHUCTeMa OTOIUICHHS JOMOB, TMTPOMETp, MapoBasi TypOWHA, aMIEpMETD,
BOJIBTMETP, CUETUMK DJIEKTPUYECKONW IHEPIUM, DJIEKTPOOCBETUTEIIbHBIC
npuOOpkI, HarpeBaTeIbHbIE AIEKTPONPUOOPHI (IPUMEPHI), IEKTPHUUECKHE
MPENOXPAHUTEIIN, DJIEKTPOMATHUT, 3JIEKTPOJBUIATENb NOCTOSIHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOWCTBAX (PU3MUECKUX SIBICHUW U HEOOXOIUMBbIE
duznyeckue 3aKOHOMEPHOCTH;

pacIio3HaBaTh IPOCTHIE TEXHUYECKHE YCTPOMCTBA M HW3MEPUTEIIbHBIC
npuboOpel MO CXeMaM M CXEMaTUYHBIM PHUCYHKaM (3KHUJIKOCTHBIN
TEPMOMETpP, TEPMOC, MCUXPOMETP, THIPOMETP, ABUTATENIb BHYTPEHHETO
CrOpaHHMs, BJIEKTPOCKOIl, PEOCTAT), COCTABIATH CXEMbI AJIEKTPUUYECKHUX



Heneil ¢ mociuea0BaTebHbBIM U MapalljIeIbHbIM COCTUHEHHEM 3JIEMEHTOB,
paznuuasi ycIoBHbIE 0003HAUCHUS FIIEMEHTOB 3JIEKTPUUECKUX IIeTeH;
OPUBOJUTH  MPUMEPHl  (HAXOAUTh  HHGOPMALMIO O  MpPUMEPax)
NPAKTHYECKOTO HCIOJb30BaHUsA (PU3MYECKHX 3HAHWW B IOBCEIHEBHOMU
KU3HU Il oOecreueHusi 6€30IacHOCTU MpU OOpallieHuud ¢ IprudopaMu U
TEXHUYECKUMHU YCTPOMCTBAMM, COXPAHEHUS 3/I0pPOBbS U COOJIIOACHUS
HOPM 3KOJIOTUYECKOTO MOBEJCHHSI B OKPY>KaIOIIEH cpee;

OCYIIECTBIISATh TOWCK HWHpOpMAuu  (U3HUYECKOTO COJEp)KaHUs B
WuTepHeTe, Ha OCHOBE HWMEIOIIUXCS 3HAHUW HW TYyTEM CpaBHEHUSA
JIOTIOJTHUTEIBHBIX ~ MCTOYHUKOB  BBIICISATH  WMH(GOpMAILMIO, KOTOpas
ABIIETCS IPOTUBOPEUNBON MIIH MOXKET OBITh HEAOCTOBEPHOI;
UCIOJIb30BATh MPH BHITIOJHEHUN YU€OHBIX 3a/laHUN HAYYHO--TIONMYJISPHYIO
auTepaTypy  (QU3MYECKOro - coAepKaHWs, CIPaBOYHBIE MaTEepHAIIbI,
pecypcel cetu MHTEpHET, BlIageTh NpuéMaMu KOHCTICKTUPOBAHUS TEKCTa,
npeobpazoBanus HHGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
co3iaBaTh COOCTBEHHBIE NMUCHbMEHHBIE M KpaTKUE YCTHBIE COOOIIEHMUS,
0000mmasi wHpOpPMAIMIO W3 HECKOJbKHX WMCTOYHUKOB (DU3UIECKOTO
CONlEp)KaHUs, B TOM YHCIE MYyOJWYHO TIPEIACTABIATh PE3yIbTAThI
NIPOEKTHON WJIM KCCIEeNOBATEIbCKON JESITeIbHOCTH, P 3TOM T'PAMOTHO
UCIIONIb30BaTh M3YYCHHBIM TOHATUHHBIA ammapar Kypca (U3HKH,
COTPOBOXAATh BBICTYIIJICHHE MPE3EHTAINEH;

IPU BBITIOJIHEHUN YYEOHBIX TPOEKTOB U HCCICIOBAHUN (PU3NUCCKUX
MIPOIIECCOB pacTpeeNaTh OOS3aHHOCTH B TPYMIE B COOTBETCTBUHU C
MIOCTaBJICHHBIMU 33J]Ja4aMH, CJICIUThH 3a BBIMOJTHEHUEM IUTaHA JCHCTBUHA U
KOPPEKTUPOBAaTh €ro, aJEeKBAaTHO OIICHMBAThb COOCTBEHHBIN BKJIaa B
JeSITEIbHOCTD TPYIIIBI, BRICTPAUBAaTh KOMMYHHKATUBHOE B3aUMO/ICHCTBHE,
TIPOSIBIISS TOTOBHOCTH pa3peniaTh KOH(DIUKTHI.

K xoHIy 00yueHus B 9 kiacce rnpeaMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y 00YYAIOIIUXCSl YMEHUH:

UCIIONB30BaTh IOHSATHA: CUCTEMa OTCYE€Ta, MATepHAIbHAsA TOYKa,
TPACKTOPHS, OTHOCUTEILHOCTh MEXaHUYECKOTO IBMKEHHUS, Ae(opmarius
(ympyrasi, mnjacThyeckasi), TPEHHE, LEHTPOCTPEMHUTEINBHOE YCKOPEHUE,
HEBECOMOCTh U TEPErpy3KH, LEHTP TSKECTH, aOCONMIOTHO TBEPIOE TEIO,
LEHTpP TSHKECTH TBEPJOTO TENA, PABHOBECHE, MEXaHUYECKUE KOJEOAHUS U
BOJIHBI, 3BYK, HMH(pPa3ByK M yIbTPa3BYK, 3JIEKTPOMArHUTHBIC BOJIHBI,
HIKajga 3JEeKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JAAJIbHO30PKOCTD,
CHEKTpbI UCITYCKaHUs U MOTJOLIEHus, anbda-, 0eTa- U raMMa-u3IydeHus,
W30TOIIbI, IIEPHAs SHEPTETHKA;



pa3nuyaTh SABJICHHS (PAaBHOMEPHOE W HEPABHOMEPHOE NPSMOJUHENHOE
JBIDKEHUE, PaBHOYCKOPEHHOE TMPSMOJIMHEWHOE [BIKEHUE, CBOOOIHOE
MaJICHUE TEJI, PABHOMEPHOE JBHKEHUE MO OKPYKHOCTH, B3aUMOJICHCTBUE
TeJ, peaKTUBHOE JBHKEHUE, KOjeOaTeabHOE JIBH)KEHHUE (3aTyXaroliue |
BBIHYKJICHHBIE KOJieOaHUsI), PE30HAHC, BOJHOBOE JBUKEHUE, OTPAXKEHUE
3ByKa, MNPSIMOJIMHEWNHOE PAaCHPOCTPAHECHHUE, OTPAKECHUE M MPEIOMIICHUE
CBETAa, MOJTHOE BHYTPEHHEE OTPAKEHUE CBETA, PA3JIOKEHUE OEJIOr0 CBETa B
CIIEKTp Y CJIOKEHME CIEKTPAJIbHBIX IIBETOB, JUCIEPCHUS CBETa,
€CTECTBEHHAsA PaJMOAKTUBHOCTh, BOSHUKHOBEHHE JIMHEHYATOrO CIEKTpa
W3JIyUYEHUS) MO0 OMMCAHUIO UX XaPAKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB,
JEMOHCTPUPYIONTUX JaHHOE (PU3HYECKOE SIBIICHHE;

pacmo3HaBaTh TPOSBJICHHE W3YYEHHBIX (U3MUECKUX SBICHUNW B
OKpyXXaroleM Mupe (B ToM uucie (U3HUYECKHE SBJICHUS B IPUPOJIE:
MPUJIUBBI U OTJIMBBI, IBUKEHHUE TUIAaHET COJTHEYHOW CUCTEMBI, PEAKTUBHOE
JBUKEHHE JKHBBIX OPraHU3MOB, BOCIPHUATHE 3BYKOB JKUBOTHBIMH,
3eMJIETPSACEHUE, CEUCMUYECKHE BOJIHBI, I[yHAMH, 03XO, IBETa Tel,
OTNITHYECKHUE SIBJICHUS B TMPHUPOJIE, OMOIOTUYECKOE ACHCTBUE BUIUMOTO,
yIbTPadUOJIETOBOIO U PEHTICHOBCKOTO HM3IyYCHHH, €CTECTBEHHBIM
paavoaKTUBHBIA (POH, KOCMUYECKHE Jy4H, PaJUOAKTUBHOE H3IyUYCHHE
MPUPOAHBIX MHUHEPAIOB, JACHUCTBUE PAJUOAKTUBHBIX M3JIYYEHHH Ha
OpPTraHu3M YEJIOBEKa), MPU ITOM IEPEBOAUTH IMPAKTUYECKYIO 3aJa4y B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpU3HAKH) (U3UUYECKHUX
SIBJICHUH

ONHUCHIBATh M3YYCHHBIE CBOMCTBA Tel M (hU3UUYECKHUE SBIICHUS, UCIIONB3YS
dbu3ndecKkue BENMUYWHBI (CpPEemHSsI U MTHOBEHHAs CKOPOCTh Teia MpHU
HEPAaBHOMEPHOM JIBUKCHUH, YCKOPEHHE, MEPEMEIICHUE, MyTh, YIIIOBas
CKOpPOCTh, CHWJIa TPEHMS, CUJa YIPYrOCTH, CHUJIA TSIXKECTH, YCKOPEHHUE
CBOOOJHOTO TMaJeHUs, BeC Tejla, HUMITYJIbC Tela, HWMIYJIbC CHUJIBI,
MexaHu4eckas paboTa W MOIIHOCTh, TOTCHIMAJIbHAS DSHEPTusl Tena,
MMOJHATOTO HaJ MOBEPXHOCTBHIO 3€MJIM, MOTCHUUAIbHAA JHEPIUsl CHKATOU
MPYKUHbI, KUHETHYECKAs DJHEPrus, I[IOJHAs MEXAHUYECKAsT DSHEPIus,
MepUOoJ M 4acToTa KojeOaHu, JIMHA BOJIHBI, TPOMKOCTb 3ByKa U BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTeNb MPEJIOMIICHUS CPEJbl), IPU ONMCAHUU
MPaBUJILHO TPAKTOBATh (M3MYECKUN CMBICT HCIOJIb3YEMbIX BEIIUYHH,
0003HaUCHUS W EAWHHIBI (U3UYECKUX BEIWYWH, HAXOAWTH (POPMYIIHI,
CBSI3BIBAIONIME JaHHYI (PU3MYECKYIO BEJIUYMHY C APYTUMU BEJUYHUHAMH,
CTPOUTH TPaPUKH U3YYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYMH;
XapaKTepru30BaTh CBOMCTBA TeJ, (U3UYECKHE SBJICHUS W TMPOIIECCHI,
WCMOJIb3YSl 3aKOH COXPAaHCHUS SHEPIrUH, 3aKOH BCEMHUPHOTO TATOTECHUS,



NPUHIUI  CYNEPHO3UIUN CHJI, NPWHIUI OTHOCUTENbHOCTH [ ammies,
3akOoHbl HpIOTOHA, 3aKOH COXpaHEHHs] UMITYJIbCa, 3aKOHBI OTPAKEHUS U
IPEIOMJICHUS] CBETA, 3aKOHBI COXPAHEHHS 3apsAA0BOI0 U MAaCCOBOTO YHUCEI
IpHU SACPHBIX PEAKIHSIX, MPU ITOM JaBaTh CIOBECHYIO (POPMYITUPOBKY
3aKOHA W 3allMChIBATh €r0 MaTEMaTHIECKOE BBIPAKECHHCE,

OOBACHATH (U3MYECKHE MPOLECChl U CBOMCTBA TEJ, B TOM YHUCIE U B
KOHTEKCTE CUTYyaIMil MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISABIATDH
NPUYUHHO--CJICJICTBEHHBIE ~ CBSI3M, CTPOUTh OOBACHeHHWE U3 2-3
JIOTUYECKHX IIaroB ¢ OMOpPOH Ha 2—3 M3yYEHHBIX CBOWCTBA (PU3WUCCKUX
SIBIICHUH, PU3NIECKIX 3aKOHOB WJIM 3aKOHOMEPHOCTE;

pemiatb pacy€THble 3adadd  (omMparoluecs Ha cucreMy u3  2-3
YpaBHEHHUI), UCTIONB3Ys 3aKOHBI U (OPMYIIbI, CBSI3bIBAIOINE (PU3UUECKHE
BEJIMUMHBI: HA OCHOBE aHalIM3a YCIIOBUS 3aJaud 3alUChIBaTh KPAaTKOE
YCIIOBHUE, BBISBISATH HEIOCTAIOIINE WM W30BITOYHBIE JaHHBIC, BHIOUPAThH
3aKOHBI U (HOPMYIBI, HEOOXOAUMBIE IJISl PEUICHHs], TPOBOJUTH PACUETHI U
OLICHWBATh PEATUCTUYHOCTH TMOJYUYEHHOTO 3HAYCHHsS] (PU3NUECKOU
BEJIMYUHBI;

pacmo3HaBaTh MPOOJEMBI, KOTOpPhIE MOXXHO PpEIIUTh TPU OMOIIH
(U3MYECKUX METO/OB, HCIIOJIB3Yysl OMUCAHWE HCCICIOBAHUS, BBIICIATH
IpOBEPSIEMOE TPEINOJOKEHNE, OICHUBATh MPABHWJIBHOCTh MOPSIKA
NPOBEJCHUS  HMCCIEAOBAHUS, JeNaTb BBIBOJABI, HHTEPIPETUPOBATH
PE3yNIbTaThl HAOMIOCHUH U OIBITOB;

NPOBOJAUTH OMBITHl 1O HAOMIOACHWIO (PU3UYECKUX SBICHUNA WA
du3nYecKuX CBOWCTB Ten (M3y4deHHE BTOPOro 3akoHa HproTOHa, 3akoHa
COXPAHEHUS SHEPTUH, 3aBUCHUMOCTb MEpHOoAa KOJEOAHWN MPYKUHHOTO
MasiTHUKa OT MAacChl Ipy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aAMIUTATYIBI MaJIbIX KOJIEOaHWH, PSIMOIMHEHHOE PACTIPOCTPAHCHHE CBETA,
pasnokeHue OeNoro cBera B CIEKTP, U3yYEHHE CBONCTB M300pa)KEHUS B
MJIOCKOM 3€pKajie M CBOWCTB HM300pakKeHUsl TpeaMera B coOuparomieit
JuH3e, HAOMIOJEHUE CIUIOIIHBIX M JIMHEHYaThIX CIEKTPOB HU3IYUYEHUS):
CaMOCTOSITENIbHO  COOMpaTh YCTaHOBKY U3 HM30BITOUHOrO Habopa
o0Opy/MOBaHUs, OINUCHIBATH XOJ ONbITAa H  €ro  pe3yibTaThl,
(GbopMyIUpOBaTh BHIBOJIBI;

IPOBOAUTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX U3MEPEHUH, OMpeesiss
CpelHee 3Ha4YeHHE U3MepsieMOM BeTUYMHBI ((POKYCHOE pacCTOSIHHUE
cobuparomeld JIMH3bI), OOOCHOBBIBATH BHIOOp crHoco0a U3MEpEeHUs
(M3MEpUTENHHOTO TTPUOOpA);

NPOBOJNTH HCCIEAOBAaHHWE 3aBUCHUMOCTEH (M3MUECKUX BEIUYHMH C
UCIIOJIb30BAaHUEM NPSAMBIX HM3MEPEHUN (3aBUCHMOCTbh MYTH OT BPEMEHH



IpU PaBHOYCKOPEHHOM [BIKEHUU 0€3 HayalbHON CKOPOCTH, NEpUOAa
KOJIe0aHUN MaTeMaTH4YeCKOro MasiTHUKAa OT AJUHBI HUTH, 3aBUCHUMOCTH
yria OTpakeHUsl CBETa OT yrja MaJeHUs W yria MpejoMJIeHHs] OT yria
najieHus1): IUIAHUPOBAaTh MCCIEJOBAaHUE, CaMOCTOSITENBHO COOUpaTh
YCTaHOBKY, (UKCHpOBaTh pe3yJbTaThl MOJTYYEHHON  3aBUCHMOCTH
bu3NYecKuX BETWYWH B BUJEC TaONHI U TpaduKOB, IEJaTh BBIBOIBI IO
pe3yabTaTam HCCIeA0BaHNUS;

IPOBOJUTH KOCBEHHbIE H3MEPEHHUS (U3MYECKUX BEIUYUH (CpEAHss
CKOPOCTb M YCKOpPEHHE Tejla TpU PaBHOYCKOPEHHOM JBUKEHUH,
YCKOpPEHHE CBOOOJIHOTO MaJeHUs], KECTKOCTh MPY>KUHBI, KOIPPUIUEHT
TPEHUSI CKOJBKEHMs, MEXaHHueckas paboTa M MOIIHOCTb, 4acTOTa H
nepuoa KojeOaHMH MaTeMaTHYecKoro W MPYKUMHHOTO MAasTHUKOB,
onTHYecKass cuja coOuparoumedl JHMH3bl, pPagUOaKTUBHBIA  (HOH):
IUIAaHUPOBATh M3MEPEHUs, COOMPATh SKCHEPUMEHTAIbHYIO YCTAaHOBKY U
BBITMIOJHATh U3MEPEHHS, CIEAys MPEII0KEHHON MHCTPYKIMH, BBIYUCIATD
3HaYCHHE BEJIMYUHBI U aHAJM3UPOBATH MOJTYUYECHHBIE PE3YNbTaThl C YUYETOM
3aJJaHHOW MOTPEIIHOCTH U3MEPEHUH;

coOJro1aTh MpaBuUiia TEXHUKHA 0€30MaCHOCTH MpHU paboTe ¢ 1abopaTOPHBIM
000py/I0BaHUEM;

pa3nuuaTh OCHOBHBIE TPU3HAKK M3YYEHHBIX (QPU3NYECKUX MOJIEIeH:
MaTepuajbHas TOuYKa, abCONIOTHO TBEPIOE TENO, TOYEUHBIM HCTOYHUK
CBeTa, JIy4, TOHKas JIMH3a, IUIAaHETapHas MOJeNb aToma, HYKJIOHHas
MOJIeJIb AaTOMHOTO SI/Ipa;

XapaKTepU30BaTh NPUHIMUIBI  JEHCTBUA U3YyYEHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OIIOPOM HAa HMX ONUCAaHHUSA (B TOM YHCIIE:
CHOUJOMETp, NaTYMKH TOJIOKEHHUS, PACCTOSHUA M YCKOPEHHs, pakeTa,
9XOJIOT, OYKH, TMepuckomn, (Qoroanmnapar, ONTHYECKHUE CBETOBOJIBI,
CIEKTPOCKOI, JO3UMETp, Kamepa BunbcoHa), HMCHOJB3Yysd 3HAHUS O
CBOMCTBaX (U3MYECKUX SABICHUM U  HeoOXxomumble (HU3HUECKHE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI M CXEMaTHYHbIE PUCYHKH H3yUYEHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPUTENbHBIX MPUOOPOB M TEXHOJOTHMUECKUX IMPOIECCOB
IpU pElIEHUU Y4eOHO--MPAKTHUYECKUX 3a7ad, ONTHYECKUE CXEMBI st
MIOCTPOCHUS N300paXKEHHH B IIIOCKOM 3€pKajie U COOMpAIOIIE TNH3E;
OPUBOJUTH  MPUMEPHl  (HAXOAUTh  WHGOPMALMIO O  MpPUMEPax)
MPaKTUYECKOTO MCMOJIb30BAHUS (DU3MYECKUX 3HAHUM B TMOBCEIHEBHOMN
KU3HU JJIs1 oOecreueHusi 6€30IacHOCTU MpU oOpalieHuud ¢ IpudopaMu H
TEXHUYECKUMU YCTPOMCTBAMH, COXPAHEHHS 3J0pPOBbS M COOIIOACHUS
HOPM 3KOJIOTUYECKOTO MOBEJACHHS B OKPY>KaIOIIEH cpee;



OCYHIECTBIISAITh TMOMCK HHpopManuu (U3NYECKOTO COJEpKaHUS B
HNuTepHeTe, caMOCTOATENBHO (HOPMYIUPYSI TOMCKOBBIN 3aMpoc, HAXOAUTh
NyTH OMpEeNIeHUs] JOCTOBEPHOCTH MOJIYYEHHON MH(POpPMAIMN Ha OCHOBE
MMEIOLIMXCS 3HAHUN U JOTIOJIHUTEIbHBIX NCTOYHUKOB;

UCIIOJIb30BATh MPHU BHIMOJHEHUN YYEOHBIX 3aaHUl HayYHO--TIOMYJISIPHYIO
auTepaTypy  (pU3MUYECKOro CcoAepXaHHs, CIpPaBOYHbIE MaTepHAalbI,
pecypcbl cety MIHTEpHeT, BllageTh NpUEMaMu KOHCIIEKTUPOBAHMS TEKCTA,
npeoOpa3zoBaHus HHPOPMALIUU U3 OJHOU 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIE MUCHMEHHBIE U YCTHBIE COOOIIEHUS HAa OCHOBE
uHhOpMaIMU K3 HECKOJbKUX MCTOYHUKOB (PU3UYECKOrO COJIEep KaHUs,
nyOIMYHO TPEICTABIATh PE3yIbTaThl IPOESKTHOM MM MCCIEA0BATEIbCKOM
NEATEIbHOCTH, TMpPU 3TOM TIPaMOTHO  HCIIOJb30BAaThb  HM3yYEHHBIN
NOHATUUHBIN anmapar u3ydyaeMoro pasjena (U3UKA U CONPOBOXKIAThH
BBICTYIUIGHUE Mpe3eHTaluell ¢ Y4€ToM OCOOEHHOCTEH ayAauTOpUU
CBEpPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
Kosmn4yecTBo 4acos JJIeKTPOHHBbIE
Ne HanmeHoBaHMe pa3/iesioB U TeM (uudpoBbIe)
Kourpoabubie IIpakTnueckue
n/n MPOrpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoTsbI padoThI
pecypcsl
Pa3znen 1.0u3uka u €€ poJib B NO3HAHUM OKPYKAIOLIEro MUpPa
Bbu6nmuoreka [JOK
1.1 ) - 2
YIS = HAYKA O HpHpone https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
1.2 ) 2 1
VISHTHICCIHIE BEHHMHEL https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
1. E i 2 1
3 CTCCTBCHHOHAYYHBIM MCTO/J IMTO3HAHUA https://m.edsoo.ru/7f416194
Uroro mo pazaeny 6
Paznen 2.1lepBoHayasnibHble CBeI€HUSI O CTPOEHUM BellleCcTBa
bu6mmoreka [IOK
2.1 1
CTpoetiie belliectsa https://m.edsoo.ru/7£416194
29 JBH>KeHME U B3aMMOJICCTBUE YaCTHI] ) | bubanorexa [HOK
' BELIECTBA https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
2.3 A 2
TPCTATHRIC COCTOTHIA BeMecTna https:/m.edsoo.ru/7f416194
Hroro mo pazneny 5
Paznen 3./IBukeHne u B3auMojaeiicTBre TeJl
bu6mmoreka [IOK
3.1 M 3
CRATITCCROC ABIDREHIC https://m.edsoo.ru/7£416194
3.2 Nuepuusi, Macca, IIIOTHOCTh 4 1 bu6mmoreka [IOK




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

bubmuorexa [JOK

3.3 Cuna. Buppt cnn 14 2 htps:/m.edsoo.ru/7f416194
Hroro no pazneny 21
Paznen 4./1aBjieHue TBEPABIX TeJl, JKMIKOCTEH U ra3oB
41 [anenue. Ilepenaua naBnenus TBEPABIMU 3 bubmmoreka [JOK
' TEJIaMHU, ) KUAKOCTSIMHU U ra3aMu https://m.edsoo.ru/7f416194
bubmuorexa [JOK
4.2 JlaBIieHHe HuKOCTH > https://m.edsoo.ru/7f416194
bubmuorexa [JOK
4.3 ATmoC(hepHOe aBeHHe 6 https://m.edsoo.ru/7f416194
44 JleficTBHE )KUIKOCTH U ra3a Ha NOTPYKEHHOE 7 3 bubmmoreka [JOK
' B HHX TEJIO https://m.edsoo.ru/7f416194
Hroro o pasaeny 21
Pazgen S5.Pabora u MOIIIHOCTH. JHEPIUs
bubmuorexa [JOK
. 1
> PaboTa n momHOCTS 3 https://m.edsoo.ru/7f416194
bubmuorexa [JOK
32 Hpocreie Mexamm3mb! > ! https://m.edsoo.ru/7f416194
bubmuorexa [JOK
>3 Mexannueckas SHeprus 4 ! htps:/m.edsoo.ru/7f416194
Hroro no pazneny 12
PesepBHOE Bpems 3
OBIIEE KOJITMYECTBO YACOB I10 I[TPOI'PAMME 68 12




8 KJIACC

Kosun4yecTBo 4acos JJIeKTPOHHbIE
HaumeHnoBaHue pa3aesioB U TeM un¢ppoBbIe
Ne n/m P Kourpoabubie IIpakTuyeckue (mupp )
NPOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Pasznea 1.TenioBbie ABJICHUSA
1.1 CtpoeHue U CBOMCTBA BEIIECTBA 7 bubmmorexa [TOK
’ p m https://m.edsoo.ru/7f4181ce
Bbu6nuoreka [JOK
1.2 T 21 1 5
CTIOBBIC HIPOLECCHl https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Pa3nes 2.25ekTprnyeckne 1 MATHUTHBIE SIBJICHHUS
51 DneKkTpruyecKue 3apsiabl. 3apsHKEHHBIE Tella 7 | bubmmoreka [JOK
' U UX B3aUMOJEICTBUE https://m.edsoo.ru/7f4181ce
. . bubmuorexa [JOK
2.2 [TocTOAHHBIN NEKTPUUECKUN TOK 20 1 7 hitps://m.cdsoo.ru/ 7418 1 ce
Bbu6nuoreka [JOK
23 MarHutHbie ABJICHHA 6 ! 13 https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
24 DIIEKTPOMATHHTHAS HHYKLHS 4 https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHoe Bpems 3
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 14.5




9 KUIACC

Kosun4yecTBo 4acos JJIeKTPOHHbIE
HaumMeHoBaHue pa3aeyioB H TeM (mudposbie)
Ne n/m P Kourpoabubie IIpakTuyeckue p
NporpamMmbI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Pasznesa 1.Mexanunuyeckue siBJeHUSA
L1 MexaHH4eCKOe JIBMKCHUE U CIIOCOOKI €TI0 10 | bu6nuoreka [JOK
' OIMCAHUS https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.2 BzaumoneiictBue e 20 1 3
HMOACHCTBIE TET https://m.edsoo.ru/7f41a4a6
bubnuoreka [JOK
1.3 3aKOHEBI COXpaHe 10 3
HBL COXpaHehi https://m.edsoo.ru/7f41a4a6
Uroro no pazaeny 40
Pa3znesa 2.MexaHn4ecKHe KOJIe0aHUA U BOJTHBI
Bbu6nmuoreka [JOK
2.1 MexaHndeckne Kojaeda 7 3
XAHHMHCCKAC KOICOat https://m.edsoo.ru/7f41a4a6
Bbu6nuoreka [JOK
2.2 MexaHn4ecKue BOJTHBI. 3B 8 1 3
K https://m.edsoo.ru/7f41a4a6
Htoro no pasneny 15
Pa3jnen 3.2/ieKTpOMarHuTHOE 10JIe M 3J1eKTPOMAarHUTHbIE BOJIHbBI
31 DIEeKTPOMarHuTHOE MOJE U 6 ) bubmmoreka [JOK
' 3JIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 6
Pa3znena 4.CBeroBble IBJICHUSA
4.1 3aKOHBI paclpoOCTPAHEHUsI CBETa 6 2 bubmmoreka [JOK




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

bubmuorexa [JOK
4.2 JIuH3BI 1 onTHYECKHE TPUOOPHI 6 3 hitps-//m.edsoo.ru/74 1a4a6
bu6mmoreka [IOK
4.3 Paznosxenune 6emoro cBera B CIIEKTP 3 2 hitps://m.cdsoo.ru/7i41ada6
Hroro mo pazaeny 15
Pa3znen S.KBanTOBBIE SIBJICHUS
bu6mmoreka [IOK
5.1 Hcnyckanue v morioueHue cBera aroMoM 4 1 hitps-//m.edsoo.ru/74 1a4a6
bu6mmoreka [IOK
32 (TpoCHHE aTOMHOTO 1pa 6 ! https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
. A 7 1
5.3 JIEPHBIE PEAKIIUU https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 17
Pa3nen 6.I1oBTOpUTEILHO-0000IAKOIIHIT MOTYJ/Ib
[ToBTOpeHue u 0000IIEHNE COIEPIKAHUS bubnumoreka [IOK
6.1 9 2
Kypca ¢hus3uku 3a 7-9 kinace https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 9
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27







IHHOYPOYHOE IINTAHUPOBAHHUE

7 KJIACC
Kosun4yecTBo 4acos JJIeKTPOHHbIE
Ne Hdara uudgposbie
Tema ypoka Kontponbnbsie IlpakTnyeckue
n/n Bcero U3y4yeHusi o0pa3oBaTe/bHbIE
padoThbI padoTsI pecypesI
| ®du3nKa — HayKa O PUPOJIE. |
SIBneHus npupoabl
2 ®dusnyeckue SABICHUS 1
3 dusnuecKue BEIUYUHBI U UX |
U3MEpPEHHUE
Ypok-uccnenopanue "M3mepenue
4 TEeMIEPATyphl IPU TOMOIIH | |
YKUJKOCTHOTO TEPMOMETpPA U IaTUMKa
TeMIepaTypbl"”
MeTo/1bl Hay4YHOTO MMO3HAHUS.
5 Onucanne PU3NUECKHUX SIBJICHUN C 1 bubmmorexa [TOK
. https://m.edsoo.ru/ff09f72a
MOMOMUIBIO MOJIeeH
VYpok-uccnenosanue "[Ipoepka
6 TUIOTE3bl: AAbHOCTD IMOJIETA IIAPHKA, | |
MYIEHHOTO TOPU30HTAIBHO, TEM
OoJibirie, 4yeM OOJIbIIe BHICOTA IMycKa"
Crpoenue BemectBa. ONbITHI,
7 JIOKA3bIBAIOLIME TUCKPETHOE 1 bubmmorexa [TOK
p https://m.edsoo.ru/ff09fe0a
CTpOEHHE BEIeCTBa
8 JIBU>KEeHUE YacTHll BEIIECTBA 1 bubnnorexa LIOK
https://m.edsoo.ru/ff0a013e




VYpok-uccnenoanue «OMbITHI 110

9 HaOJIOZICHUIO TETIJIOBOTO PAaCIIUPEHUS
ra3oB»
10 ArperaTHble COCTOSIHMSI BELLIECTBA
Oco0EHHOCTH arperaTHBIX COCTOSTHUN
1 BozbI. O000IIIEHNE TI0 pa3aeTy bubmuorexa [JOK
«IlepBOHayYaIbHbBIEC CBEACHUS O https://m.edsoo.ru/ff0a0378
CTPOEHUHU BEIIECTBA»
MexaHnnueckoe OBUXKEHUE.
12 PaBHOMEpHOE U HEpABHOMEPHOE bubmmorexa [TOK
https://m.edsoo.ru/ff0a05c6
JIBIKCHUE
bubmuorexa [JOK
13 CKkopoCTE. EHMHHIB CKOPOCTH https://m.edsoo.ru/ff0a079¢
14 PacyeT myTu 1 BpeMeHU ABUKECHUS bubmorexa HOK
https://m.edsoo.ru/ff0a0ae4
1 HNuepuns. Macca — mepa bubmmoreka [JOK
WHEPTHOCTH TEIl https://m.edsoo.ru/ff0a0c10
16 [InoTHOCTH BemiecTBa. Pacuer Macchl bubmuorexa [JOK
1 00beMa TeJja 1Mo ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
7 Ha6opaTopHas'1' pabota «OnpenencHue
MJIOTHOCTU TBEPAOTO Tela»
18 Pemenne 3amau no teme "IInoTHOCTE bubmuorexa [JOK
BemecTBa" https://m.edsoo.ru/ff0al23c
19 Cuna. Cuna ynpyroctu. 3akoH ['yka
JlaboparopHas pabota «M3yuenue
20 3aBUCUMOCTH PACTSKCHHS

(medopmanun) NpyKHUHbI OT
IIPUJIOKEHHOMN CUIIBI»




21 [[“IBnenue Tarorenus. Cuja TSHKECTH

” CBA3b MEXKY CUJION TSKECTH U bubanorexka [JOK
Maccol tena. Bec Tena https://m.edsoo.ru/ff0al778

23 Cuna TSKeCTH Ha IPYTUX IUIaHeTax. bubmorexa HOK

https://m.edsoo.ru/ff0al1502
bu6mmoreka [IOK

24 Msmepenme ci. Aunamomerp https://m.edsoo.ru/ff0al8cc

bu6mmoreka [IOK

25 Bec Tena. Hesecomocts https://m.edsoo.ru/ff0al778

. bubmmoreka [JOK

26 PasronercTBytomas cu https://m.edsoo.ru/ff0ala70

7 Pemienue 3anay o teme
"PaBHonelicTByIOMMAst cuit”

)3 Cuna tpenus u e€ Buanl. Tpenue B bubmuorexa [JOK
IIPUPOJE U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaboparopHas pabota «M3yuenune
3aBUCHMOCTH CHJIBI TPEHUS

29 CKOJIBKCHUS OT CUJIBI JABJICHUS U bubmorexa HOK

https://m.edsoo.ru/ff0alcc8
XapakTepa CONMPUKACAOITIUXCS
MTOBEPXHOCTEM»

30 Pemenue 3amau Ha onpenencHue
PaBHOJACHCTBYIONIEH CUIIBI
Pemenue 3anau o temam: «Bec

31 Tenax», «['papuueckoe n3odbpaxenue bubmmoreka [IOK
cuin», «Cunsl», «PaBHOACHCTBYIOIIAS https://m.edsoo.ru/ff0alde0
CHII»

1 KonTtponbHas pabota no Temam:

«Mexannueckoe IBUKeHHE», «Macca,




IUIOTHOCTh», «Bec Tena»,
«['paduyeckoe n300pakeHUE CUIT»,
«Cumpr»

3 Tannene bubmmoreka [JOK
’ https://m.edsoo.ru/ff0a20a6
bubmuorexa [JOK
34 Hlapietine rasa. https://m.edsoo.ru/ff0a2376
bubmuorexa [JOK
35 3 I1
arcont Hackamt https://m.edsoo.ru/ff0a25b0
36 JlaBiieHME B )KUJIKOCTH U Tas3e, bubmuorexa [JOK
BBEI3BAHHOE IEUCTBUEM CHJIBI TSKECTU https://m.edsoo.ru/ff0a2718
37 Pemenue 3agau no teme «/laBienue B bubmuorexa [JOK
SKUIKOCTH U Tra3e. 3axoH Ilackamsa» https://m.edsoo.ru/ff0a2826
bu6mmoreka [IOK
38 Coobmaronmmecs cocynst https://m.edsoo.ru/ff0a2970
bubmuorexa [JOK
39 r i
WAPABITMACCKIHI Hpece https://m.edsoo.ru/ff0a3136
40 Manomertpsl. IlopuiHeBoi
SKMIAKOCTHBIN HacoC
41 Atmocdepa 3emin ¥ MPUYUHEI €€ bubnnorexa [HOK
CYILIECTBOBAHUA https://m.edsoo.ru/ff0a2b5a
42 Bec Boznyxa. AtmocdepHoe bubmmoreka [JOK
JaBJICHUE https://m.edsoo.ru/ff0a2b5a
43 N3mepenue atMochepHOTo JaBICHHUS. bubanorexa [HOK
Omneit Toppuuennu https://m.edsoo.ru/ff0a2da8
3aBUCHMOCTH aTMOC(HEPHOTO
bu6mmoreka [IOK
44 JIaBJICHUSI OT BBICOTHI HaJl YDPOBHEM

Mopst

https://m.edsoo.ru/ff0a2fc4




Bapomertp-anepouns. ATmochepHoe

bu6nmuoreka [JOK

45 JaBJICHVE Ha Pa3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemienue 3agau o teme "
ATtmocdepHoe naBieHue”
bu6mmoreka [IOK
47 APXIMEI10Ba CHIA https://m.edsoo.ru/ff0a3276
JlaGopaTtopHas pabora «OnpeneneHue
43 BBITAJIKMBAIOIICH CHIIBI, bubmuorexa [JOK
JIEHCTBYIOLLEH Ha TEJO, IOTPYKEHHOE https://m.edsoo.ru/ff0a33fc
B KHUJKOCTb»
JlaGopaTopHas paboTa 1o Teme
49 «ccnenoBanre 3aBUCHMOCTH Beca bu6mmoreka [IOK
TeJa B BOJIE OT 00BEMA MOTPYKEHHOM https://m.edsoo.ru/ff0a3514
B XKUAKOCTH 4HaCTHU TEJia»
bu6mmoreka [IOK
30 Tnasatine Ten https://m.edsoo.ru/ff0a3a96
JlaGopaTtopHnas pabota
51 "KoncTpynpoBanue apeoMeTpa Win
KOHCTPYHPOBAHUE JIOJKHA U
onpejieneHue e€ rpy3onoabEMHOCTH"
Pemenue 3agay nmo remam: «IlimaBanue
59 cyn0B. Bo3nyxomniaBanue», bubanorexka [HOK
«/laBneHue TBEpAbIX TEN, )KUAKOCTEH https://m.edsoo.ru/ff0a3654
" ra3oB»
KontponpHas paboTa mo Teme
53 «/laBneHue TBEpAbIX TEN, )KUAKOCTEH
" ra3oB»
54 Mexanunueckas pabota bubmmorexa [TOK

https://m.edsoo.ru/ff0a3f82




55

Momuocts. EquHuNs MOIHOCTH

bu6nmuoreka [JOK
https://m.edsoo.ru/ff0a3f82

56

Ypok-uccnenopanue "Pacuér
MOIIHOCTH, Pa3BUBAEMOM MIpHU
oabLEME 10 JIECTHHIIE"

57

IIpocTsie MexaHu3Mel. Poryar.
PaBHOBecue cuit Ha ppruare

58

Pbruaru B TeXHHKE, OBITY U IPUPOJIC.
JlaboparopHas paboTa
«MccnenoBanue yclioBHii paBHOBECHSI
pblyara»

0.5

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

59

Pemmenue 3agay mo reMe «Y CIOBUS
paBHOBeCHS peIYara»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a48a6

60

Koaddurment monesnoro necTpust
MexaHu3ma. Jlaboparopnas pabora
«M3mepenue KII/] HakinoHHOM
IIJIOCKOCTH»

0.5

61

Pemenne 3amau mo reme "Pabora,
MoimHocTh, KITJT"

Bbu6nmuoreka [JOK
https://m.edsoo.ru/ff0a4c48

62

MexaHnueckas SQHEprusi.
Kunernueckas u noreHIuanbHast
SHEPIus

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

63

3aKOH COXpaHEHHSI MEXaHUYECKON
SHEPrUuu

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4360

64

YPpOK-3KCIIEpUMEHT 110 TEME
"DKCIEPUMEHTAIBHOE ONPEICTICHUE
U3MEHEHUs KUHETUYEeCKOU 1
NOTEHLHAIbHON SHEPTHH MTPU




CKaTbIBAHHUU TCJIa I1O HaKHOHHOﬁ
II0CKOCTH"

KonTtponbHas pabora no Teme

65 1
«PaboTa 1 MOLTHOCTB. DHEPrUs»

66 PesepBHblit ypok. Pabota ¢ Tekctamu | bubmmoreka [JOK
o TeMe "MexaHnuyeckoe IBUKEHUE" https://m.edsoo.ru/ff0adee6
PesepBHblit ypok. Pabota ¢ Tekctamu

67 o Teme "JlaBneHue TBEPABIX TEI 1 bubmorexa [IOK

. " bA ’ https://m.edsoo.ru/ff0a4ffe

KHUAKOCTEN U ra30B
PesepBHblit ypok. Pabota ¢ Tekctamu

68 no teme "Pabora. MouHoCTb. 1
Ouneprug"

OBIIEE KOJIMYECTBO YACOB I10 68 12

I[TPOTPAMME




8 KJIACC

KouunyecTBo 4yacoB JJIeKTPOHHbIE
Ne Hdara uudgposbie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bcero U3y4yeHusi o0pa3oBaTe/bHbIE
padoThI padoTshI
pecypchbl
OcCHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
1 KMHETUYECKON TEOPUU U UX OMBITHBIC 1 bubmorexa HOK
P https://m.edsoo.ru/ff0a5256
MOATBEPKICHUS
2 Macca u pa3mep aTOMOB U MOJIEKYJT 1
3 Mopaenu TBEpIOro, JKUAKOTO U | bu6mmoreka [IOK
ra3000pa3HOro COCTOSIHUH BEIIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHeHHEe CBOWCTB TBEPIOTO,
4 KHUJKOTO U ra3000pa3HOro COCTOSTHUM |
BEILIECTBA HA OCHOBE MOJIOKEHHI
MOJIEKYJIIPHO-KUHETUUECKOU TEOPUH
5 Kpucrannmaeckue u amopdHsbie Tena 1 bubmorexa HOK
P P https://m.edsoo.ru/ff0a5800
6 CmauyuBaHue 1 KallWUISPHOCTb. | bubanorexka [HOK
[ToBepXHOCTHOE HATSIKEHUE https://m.edsoo.ru/ff0a5530
7 TermoBoe pacliupeHue U coxaTue 1 bubmmorexa [TOK
P p https://m.edsoo.ru/ff0a5a26
Temneparypa. CB43b TeMIEpaTypbl CO
8 CKOPOCTBIO TEIJIOBOTO JIBUKEHUS 1
YaCTHII
9 Buytpennsist sneprust. Crioco0Obt | bu6mmoreka [IOK
W3MEHEHUSI BHYTPEHHEN YHEPTUU https://m.edsoo.ru/ff0a5c60
10 Buns! Tennonepenaun 1 bubmmoreka [IOK




https://m.edsoo.ru/ff0a6412

VYpoxk-koudepenuus "[IpakTuueckoe
UCIIOJIb30BaHUE TEIIOBBIX CBOMCTB

Bbu6nuoreka [JOK

1 BELLECTB U MAaTEPUAIIOB B LIEIAX https://m.edsoo.ru/ff0a65c0
sHeprocoOepekeHus "

2 KoauuecTBo TemnoTsl. Y aenbHasS Bbu6nmuoreka [JOK
TEIIOEMKOCTD https://m.edsoo.ru/ff0a6976

13 YpaBHEHHE TEIUIOBOTO OallaHca. bubnnorexka [HOK
TennooOMeH U TEmI0BOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlaGopaTtopHnas pabota

14 "UccnenoBaHue sSBICHUS bubmuorexa [JOK
TEIJI000MEHa MTPU CMEITMBAHUN https://m.edsoo.ru/ff0a6a98
XOJIOAHOM U ropsiueit BoAbI"
Pacuer konuuecTBa TEIIOTHI,

15 HEO0OXOAMMOTO JIJIsi HarpeBaHUs Tena
U BBIJICISIEMOTO UM MPU OXJIAXKIEHUU

16 JlaGopatopHas pabora "OnpezneneHue bubmmoreka [IOK
yEJIbHON TEMJI0EMKOCTH BeliecTBa"” https://m.edsoo.ru/ff0a6bb0

7 DHeprus ToMBa. Y IeabHas TernjaoTa bubnnorexka [HOK
CropaHus https://m.edsoo.ru/ff0a7b5a

18 [InaBneHue n oTBEpAEBaHUE bubmmoreka [JOK
KPUCTAJUINYECKUX TeEIl. https://m.edsoo.ru/ff0a71d2

19 JlaGopatopHas pabota "OnpezneneHue bubmmoreka [IOK
yeIbHON TEIJIOTHI IIaBICHHS Jibaa" https://m.edsoo.ru/ff0a72fe

20 [TapooOpa3zoBanne U KOHICHCAIIHS. bubanorexa [HOK
Hcnapenne https://m.edsoo.ru/ff0a740c

71 — bu6mmoreka [IOK

https://m.edsoo.ru/ff0a786¢




BrnaxnocTs Bo3ayxa. JlaboparopHas

bubmuorexa [JOK

22 pabora "Onpencueitne . https://m.edsoo.ru/ff0a7628
OTHOCHUTEIILHON BJIAKHOCTH BO3yXa
3 Pemienue 3agau Ha onpeneneHue
BJIQYKHOCTH BO3/yXa
24 JIBuraresnb BHYTPEHHETO CrOpaHUs
bubmuorexa [JOK
25 KIIA rennosoro xsuratens. https://m.edsogru/ff0a7c7c
26 3aK0H COXpaHEHUs U TIPEBPAIICHHS
SHEPTHH B TETUIOBBIX MPOIEccax
[ToaroroBka Kk KOHTPOJILHOU padboTe
7 1o TeMe ""TeryoBbie SBICHUS. bubmuorexa [JOK
H3mMeHenue arperaTHbIX COCTOSHUN https://m.edsoo.ru/ff0a83f2
BellecTna"
KonTtponbHas pabora no Teme
28 "TennoBele saBiIcHUA. M3MeHeHue bubmorexa HOK
. " https://m.edsoo.ru/ff0a86ae
arperaTHbIX COCTOSIHUM BEIIECTBA
29 OnekTpusanud tein. [[Ba poaa
AJIEKTPUUCCKUX 3aPSI0B
VYpok-uccienoBanue "DIeKTpuzanus
30 TeJl UHAYKIUEH U PU
CONIPUKOCHOBEHUH "
bubmuorexa [JOK
31 3axon Kynona https://m.edsogru/ff0a87e4
bubmuorexa [JOK
32 IEKTPHIECKOE Tone. https://m.edsogru/fanSaOa
33 Ctpoenue aTroma
34 [IpoBOIHMKY U TUDIIEKTPUKH. bubmmoreka [JOK




https://m.edsoo.ru/ff0a8ef6

35 Pemienue 3a1au Ha mpuMEHEHUE bubmmoreka [JOK
CBOMCTB AJIEKTPUUECKUX 3apsia0B https://m.edsoo.ru/ff0a90cc

36 . ICTOYHUKH 31EKTPUYECKOTO TOKA bubmorexa LIOK

https://m.edsoo.ru/ff0a95a4

37 JlelicTBUS 3JIEKTPUUYECKOTO TOKA bubmorexa LIOK

https://m.edsoo.ru/ff0a96b2
VYpok-uccnenosanue "Jleiicreue

38 3JIEKTPUYECKOTO MOJII Ha MPOBOIHUKU 1
U TUDJICKTPUKH"

39 DIEKTPUYECKHUI TOK B METaJLJIaX, bubnnorexa [HOK
KUJKOCTAX U rasax https://m.edsoo.ru/ff0a9838

40 DJeKTpruyecKas enb U €€ COCTaBHbIE
4acTH
Cuna toka. JlabopaTopHas pabota

41 "N3Mepenne u peryampoBaHUe CUITbI 0.5 bubmmorexa HOK

\ https://m.edsoo.ru/ff0a8bd6
TOKa
DIIEKTPUUYECKOE HAIPSIKEHUE.

4 BoasTMmerp. JITaboparoprast pabota 0.5 bubmmoreka [JOK
"N3MepeHue u peryinpoBaHue https://m.edsoo.ru/ff0a%14
HanpsKeHus"

43 CormnpoTuBieHNE TPOBOIHUKA. bubnnorexka [HOK
VY 1enpHOE CONPOTUBIICHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
JlaGopaTopHas paboTta "3aBUCUMOCTh

m 3JIEKTPUYECKOTO COMPOTUBICHUS 1 bubnnorexka [HOK
[IPOBOJHMKA OT €r0 JIMHBI, ILIOMa N https://m.edsoo.ru/ff0aa738
NOTIEPEYHOr0 CEUYEHNUs U MaTepuana"

45 3akon Oma aJ1s yJacTKa 1enu bu6mmoreka [IOK




https://m.edsoo.ru/ff0aa44a

JlaboparopHas paboTa
"NccneqoBanue 3aBUCUMOCTH CHIIBI

46 TOKa, U €ro uepe3 pe3ucTop, oT bubmmorexa LHOK
» A pesp P, https://m.edsoo.ru/ff0aa04e
COTIPOTUBIICHUS PE3UCTOPA U
HanpsHKEHUs Ha pe3ucTope”
47 [TocnenoBarenbHOE U apaJlIEIbHOE
COEIMHEHUS IPOBOIHHUKOB
JlaboparopHas pabota "lIIpoBepka
43 MPABUJIA CJIOKEHHUS HAIIPSIKEHUN TPU bubnnorexka [HOK
MOCJIEIOBATEIILHOM COCAMHEHUH ABYX https://m.edsoo.ru/ff0aaa58
pe3ucTopon”
JlaboparopHas pabota "IIpoBepka
49 IIpaBUJjIa I CUJIBI TOKA IIPU bubnuoreka [IOK
napajuieIbHOM COEIUHEHUN https://m.edsoo.ru/ff0aadle
pe3ucTopon”
Pemenue 3aga4 Ha IpUMEHEHUE
50 3akoHa OMa JJis pa3iuyHOTO bubmmorexa [TOK
AP https://m.edsoo.ru/ff0aaf8a
COEIMHEHUS TPOBOTHUKOB
51 PaGota u MOIITHOCTD 3IEKTPUUYECKOTO bubmmoreka [JOK
TOKa https://m.edsoo.ru/ff0ab124
JlaboparopHas pabota "OnpeneneHue
52 a60TpLI u I1?/10 IfOCTI/I 3neKTquecxoro bubmmorexa [TOK
P " B P https://m.edsoo.ru/ff0ab3e0
TOKa
DJeKTpUYecKue eny U MoTpeduTenu bubnuoreka [IOK
53 .
ANEKTPUUECKON IHEPTUU B OBITY https://m.edsoo.ru/ff0ab660
54 [ToaroToBKa K KOHTPOJIBHOM paboTe bubmuorexa [JOK

1o TeMe "DIJIEKTPUUYECKUE 3apsIIbl.

https://m.edsoo.ru/ff0abd2c




3apspKEeHHbIE Tela U UX
B3auMoercTBU. I10CTOSIHHDBIN
3IIEKTPUYECKHUM TOK"

KonTtponbHas pabora o Teme
"DnexkTpuueckue 3apsabl.

Bbu6nuoreka [JOK
55 3apspKEeHHbIE Tea U UX
N . https://m.edsoo.ru/ff0abea8
B3anMoAeHCcTBHA. I1oCTOSTHHBIN
BNIEKTPUYECKHUM TOK"
56 TTocTossHHBIE MATHUTHI, UX
B3aUMOJICUCTBUE
57 VYpok-uccnenopanue "M3yuenue 1 bubnnorexka [HOK
MOJIeH TTOCTOSTHHBIX MarHuToOB" https://m.edsoo.ru/ff0ac3d0
MaruauntHoe nose. MarautHoe 1oie
Bbu6nmuoreka [JOK
58 3eMJIH U €ro 3HaueHue IS )KU3HU Ha
https://m.edsoo.ru/ff0acOba
3emire
59 MarnuTHOE 1oJie 3JIEKTPUIECKOro bubmmoreka [JOK
TOKa https://m.edsoo.ru/ff0ac1d2
[IpumeHeHne 3JIeKTPOMarHuToB B
60 texHuke. Jlaboparopuas pabota 0.5 bubnnorexka [JOK
"N3yuenune neicTBUS MATHUTHOTO ' https://m.edsoo.ru/ff0ac74a
10JIs1 HA IPOBOJIHUK C TOKOM"
61 DIIEKTPOABUTATENb MOCTOSHHOTO bubanorexka [HOK
TOKa. https://m.edsoo.ru/ff0ac86¢
62 3aKOH 3JIEKTPOMarHuTHON MHIYKIIVH.
63 CriocoObI MOTYYEeHHSI IIMEKTPUUECKON
SHEPIUH.
64 [ToaroroBka K KOHTPOJBHOM paboTe

1o TeMe "DIJIEKTPUUYECKUE U




MArHUTHBIE IBJICHUS"

KontponbHas padoTa mo Teme

65 "DNIeKTpUUECKUE U MAaTHUTHbBIE 1 bubmorexa LOK
p” https://m.edsoo.ru/ff0acb14
SIBJICHUS
66 PesepBHblit ypok. Pabota ¢ Tekctamu | bubmmoreka [JOK
1o teme "TenoBsle ABICHUS" https://m.edsoo.ru/ffOaccSe
PesepBHsIit ypok. Pabora ¢ Tekctamu
67 no teme "[locTosHHBII 1 bubmorexa HOK
" " https://m.edsoo.ru/ff0acdc6
3JIEKTPUUYECKUNA TOK
63 PesepBHeIit ypok. Pabora ¢ Tekctamu |
1o TeMe "MarHutHbie siBICeHUS "
OBIIEE KOJIMYECTBO YACOB I10 63 14.5

ITPOTPAMME




9 KUIACC

KounyecTBOo 4acoB DJIeKTPOHHBbIE
Ne Hara uudgposbie
n/n Tema ypoka Bcero Konrpoakueie  ITlpaxruieckue H3ydeHusi  oOpa3oBaTeJIbHbIEC
padoTsI padoThI
pecypcebl
| Mexannueckoe OBUKEHUE. |
MarepuanbHas TOUKa
) Cucrema orcuera. OTHOCUTEIBLHOCTD | bubmuoreka [IOK
MEXaHHYECKOI'O IBHUKECHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMEpPHOE ITPAMOJIMHENHOE | bubnuorexa LIOK
JBHXKCHUE https://m.edsoo.ru/ff0ad19a
4 HepaBnomMepHoe npsiMOTIUHEITHOE |
JBUKECHHE
bubmunoreka LIOK
3 ¥exoperite ! https://m.edsoo.ru/ff0ad8d4
CKOpOCTh MPAMOJIMHEITHOTO
6 PaBHOYCKOPEHHOT'O ABM)KECHHUS. 1
['padux ckopoctr
JlaGopatopHas pabota "OnpezneneHue
7 YCKOPEHHUS Tea npu | | bubmmoreka [JOK
PpaBHOYCKOPEHHOM ABMKEHUH 110 https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM IIOCKOCTH"
8 CBoOoiHOE TTafieHue Tel 1
9 PaBHOMEpHOE NBMKEHUE 10 | bubnuoreka [IOK
OKPYKHOCTH. https://m.edsoo.ru/ff0ael76
10 LleHTpOCTpEMUTENIBHOE YCKOPEHUE 1
11 [TepBbiii 3ak0H HprOTOHA. 1 bubnuotexa [JOK




https://m.edsoo.ru/ff0ac612

. bubmorexa LIOK
12 Bropoit sakon Heiorona. https://m.edsofru/fane72a
. bubnuoteka [JOK
13 Tpernit saxor Hpiotora. https://m.edsogru/fane982
14 Pemenue 3aga4 Ha IpUMEHEHUE bubmunoreka LIOK
3akoHOB HproTOHA https://m.edsoo.ru/ffO0aeb6e
bubmuoreka [IOK
15 Cra ynpyroctH. akon ['yka https://m.edsoc]fru/fanecaZ
16 Pemenue 3agay mo reme «Cuna
YIIpYroctu»
7 JlaGopartopHas pabota «OnpezneneHue bubnuorexa LIOK
JKECTKOCTHU MPYKUHBI» https://m.edsoo.ru/ff0aee28
bubnuoteka [JOK
18 Cia Tpetis https://m.edsogru/fanﬂ38
19 Pemenue 3agau no reme «Cuna bubmuoteka [JOK
TPEHMS» https://m.edsoo.ru/ff0afa26
20 JlaboparopHas pabota "Onpenenenue bubmmoreka [JOK
Kod(puImenTa TpeHU CKOIBKCHUS " https://m.edsoo.ru/ff0af8be
Pemenue 3agad mo teme "3akoHBI
21 Herorona. Cuna ynpyroctu. Cuna bubmmorexa LIOK
. https://m.edsoo.ru/ff0afb8e
TpEHUs
22 3aKOH BCEMUPHOTO TATOTEHUS. bubmmorexa LIOK
https://m.edsoo.ru/ff0af044
VYpok-koHdpeperuus "/[Bmkenue ten
23 BOKPYT I'PABUTAL{MOHHOTIO LICHTPA
(Conneunas cuctema). ['amakTuku"
24 Pemenne 3agau o teme "Cuna bubnunorexa LIOK




TAKCECTU U 3aKOH BCCMHUPHOI'O

https://m.edsoo.ru/ff0af5{8

TSArOTEeHHS"
25 IlepBas kocMuueckasi CKOPOCTh bubmorexa HOK
P p ) https://m.edsoo.ru/ff0af33c
26 PaBHOBecHe MarepualIibHOI TOUKH bubmorexa [JOK
p ) https://m.edsoo.ru/ff0afe36
27 MowmenT cunsl. LienTp TsxecTn
)3 Pemenue 3agau mo reme "MoOMEHT bubnuoteka [JOK
cuibl. LleHTp TsxecTn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka K KOHTPOJIBHOM pabOTE MO
29 TeMme "MexaHn4ecKoe IBUKEHUE bubmorexa [JOK
5 fa ' https://m.eds00.ru/ff0b0408
BsanMmonelicTBue Ten
KonTtponsHas pabora o Teme
30 "MexaHn4eCcKoe IBUKEHUE bubmorexa HOK
N A .\ ) https://m.edsoo.ru/ff0b06ec
BsanmMonelicTBue Ten
bu6munoreka LIOK
31 4 . .
MITYIIRG Teitd. KMITYIRe GHiH https:/m.edsoo.ru/ff0b07fa
1 Pemrenne 3agad mmo teme "3akoH bub6munoreka LIOK
COXpaHEHHUs UMIysbca" https://m.edsoo.ru/ff0b096¢c
13 VYpok-koHpepennus "PeakTuBHOE
JBUKEHHE B IPUPOJE U TEXHUKE"
but6mmoreka [IOK
34 Mexannueckast paboTa U MOIITHOC
AAHIACCHAT paboTa 1 MOTIHOCTE https://m.edsoo.ru/ffOb0a84
35 PaboTta cuitbl TSKECTH, CHITBI bubmuoreka [{OK
YIPYTOCTH U CUIIBI TPEHUS https://m.edsoo.ru/ff0b0db8
JlaGoparopHas pabota «OnpezneneHue
36 paboThI CUJIBI TPEHHUS TIPH

PAaBHOMEPHOM JIBMKCHHU TEJIa 110




TOPU3OHTAILHON ITOBEPXHOCTU»

37 CBs13b DHEPrUU U PabOTHI.
bubmunoreka LIOK
38 Kitnetiieckas sHepris. https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHHMS YHEPTHUH B
MEXaHHKE
40 JlaGopatopHas pabora «H3yueHue Bubmuotexa [JOK
3aKOHa COXPAaHECHUS SHEPTUU» https://m.edsoo.ru/ffOb12fe
but6mmoreka [IOK
H Konebarensroe Apwxerme https:/m.edsoo.ru/ff0b1858
4 3aryxaromue KoieOaHus. bu6nuoreka [IOK
BreinyxaeHHbIC KOJIEOaHUS. https://m.edsoo.ru/ff0b20f0
43 MaremaTtuueckuii U Npy>KUHHBIN
MasITHUKH
VYpok-uccnenoanue «3aBUCUMOCTb
44 nepuo/ia KojiebaHui OT KECTKOCTH buGnnorexa [IOK
https://m.edsoo.ru/ffOb197a
MIPY>KUHBI U MacChl Tpy3a»
45 [IpeBpamienue 3Hepruu npu
MEXaHMYECKHUX KOJICOAHMIX
JlaGopatopHas pabora «OnpeneneHue
46 qaCTopTLI Hpneplfona KOJ‘IC63§I/I§I bubnmorexa LOK
https://m.edsoo.ru/ffOblaec
NPYKHHHOTO MasiTHUKa»
JlaboparopHnas pabota «[IpoBepka
47 HE3aBUCHMOCTH MEepHOJIa KoJIeOaHHi bubmmoreka [JOK
rpy3a, NOABEIIEHHOI'0 K HUTH, OT https://m.edsoo.ru/ff0b197a
MAaccChl Tpy3a»
48 MexaHn4ecKre BOJTHBI bubmorexa [IOK

https://m.edsoo.ru/ffOb21fe




VYpoxk-koHpepenuus "MexaHnuecKkue

49 BOJIHBI B TBEPAOM TEIIE.
Ceiicmuyeckre BOJIHBI"

50 3BYK.

VYpok-uccnenosanue "Habnronenue

51 3aBUCHUMOCTH BBICOTHI 3ByKa OT
4acTOTHI"

52 I'pomMKoOCTB 3ByKa M BbICOTA TOHA.

53 Ypok-koHpepeHius "YapTpazByKk u bubnuoreka [JOK
UH(Pa3BYK B IPUPOJE U TEXHHUKE" https://m.edsoo.ru/ff0b23ca
[ToaroroBka K KOHTPOJIBHOM pabOTE MO

R but6mmoreka [IOK

54 TeMe "3aKOHBI COXPaHCHHS.

" https://m.edsoo.ru/ff0b25f0
Mexanunueckue KoiaeOaHusi U BOJTHBI
KonTtponbHas pabora o Teme
55 "3aKkoHBI COXpaHEeHHUs. MeXaHn4eCcKue
Kosie0aHusl U BOJHBI"
bubmunoreka LIOK
56 DIIeKTPOMarHuTHOE TOJIE.
https://m.edsoo.ru/ff0b2abe

57 CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH
VYpoxk-koupepennus "[kana

53 3JIEKTPOMArHUTHBIX BOJIH. bubnuoreka [JOK
Hcnonp30BaHue 3J1€KTPOMarHUTHBIX https://m.edsoo.ru/ffOb2fe6
BOJIH J1JIs1 COTOBOM CBSI3H"

VYpok-uccnenopanue "M3yuenue
. but6mmoreka [IOK
59 CBOMCTB 3JIEKTPOMarHUTHBIX BOJIH C
Y https://m.edsoo.ru/ff0b2c6¢c
MOMOIIBI0 MOOMIBHOTO TesedoHa
60 Pemenue 3ai1au Ha onpeeneHue

HaCTOTHhI U JJIMHBI 3J'ICKTpOM31"HPITHOﬁ




BOJIHBI

61 DneKTpOMarHuTHasl IPUPOIa CBETA. bubnmorera LHOK
https://m.edsoo.ru/ff0b31d0
bubmmoreka [JOK

62 Hcrounuxu caera, https://m.edsoc]fm/ffOb3658

63 3aK0H OTpaXKEHHUS CBETA. bubmorexa [JOK
https://m.edsoo.ru/ff0b38c4
bubmmoreka [JOK

64 Hpenoene caera. https://m.edsofru/ffOb?aaea

65 [TomHOE BHYTpEHHEE OTpAKEHUE CBETA. bubmorexa [OK
https://m.edsoo.ru/ff0b3c5c

JlabGopaTtopHast padorta "HcciaenoBanue
66 3aBUCHUMOCTH YTJIa IPETOMIICHUS
CBETOBOTI'O JIy4a OT yIJIa MaJeHus Ha
rpaHuLe "BO31yX-CTEKI0""
Ypoxk-konpepennus "Hcnonp3oBanue
67 MOJIHOTO BHYTPEHHETO OTPaXKECHHUSI:
CBETOBOJbI, OIITUKOBOJIOKOHHAS CBI3b"
bubmmoreka [JOK
08 Jhuser https://m.edsofm/ff0b3f2c
. bu6nuoreka [JOK
69 [TocTpoenue n3o006pakeHnl B TMH3AX https://m.edsogru/ff0b444a
JlaboparopHas pabota "Onpenenenue
70 (bOKyEHOFI(; paCSTOHHI/IH u OII)'ITII[/I‘IGCKOI\/II bubmorexa [IOK
N e p— https://m.edsoo.ru/ff0b4206
71 Ypok-koH(pepenmus "OnTudeckue bubmmoreka [JOK
JIUH30BBIE TPHUOOPHI" https://m.edsoo.ru/ff0cOa7e
72 I'nasz. 3penue Bubmuotexa [JOK




https://m.edsoo.ru/ff0b4684

Ypok-koHpepenmus "JlegexTs

73 Y
3penud. Kak coxpaHuth 3peHue
bubmunoreka LIOK
74 P .
aznokeHue O0eoro cBeTa B CIEKTP hitps://m.edsoo.r/f0cOfc
JlaboparopHast pabota "OnbITHI 110
Pa3IOKEHUIO OENIOTO CBETA B CIIEKTP H
75 BOCIIPHUSITHUIO IIBETA IIPEIMETOB IIPU UX bubmorexa [IOK
p H pea P https://m.edsoo.ru/ffOcOe2a
HaOJIOJICHUY Yepe3 IIBETOBBIC
bunbTphI"
VYpok-npaktukym "BoaHoBble
76 CBOICTBa cBETa: AUCIEpPCHS,
uHTephepeHIus u qudpaxus "
bu6munoreka LIOK
77 P
Onbrme: esep(bopz[a https://m.edsoo.ru/ffOc12a8
78 ITocrynater bopa.
79 Hcnyckanue v noryionieHue cBera bubmmoreka [JOK
aTOMOM https://m.edsoo.ru/ffOc144c
20 Ypok-npaktukym "Habnronenue bubmmoreka [JOK
CIEKTPOB UCITyCKaHU" https://m.edsoo.ru/ff0c1550
81 PagnoakTHBHOCTD U €€ BHBI bubmmorexa [IOK
A A https://m.edsoo.ru/ff0c1672
bubnunoreka LIOK
82 C .
TPOCHHE aTOMHOTO A1pa https://m.edsoo.ru/ffOc18ac
83 PannoakTuBHBIE IPEBpAIICHUS bubmorexa HOK
8 peppaill ’ https://m.edsoo.ru/ff0clal4
84 Pemienue 3agau mo teme: bubmunoreka LIOK

"PagnoakTuBHBIE TpEBpaIICHUS "

https://m.edsoo.ru/ffOc1b4a




85

IIepuon nonypacnana

Ypok-koH(pepennus "PagnoakTuBHbIC

but6mmoreka [IOK

86 H3nyquf1;1 B IIPUPOJIC, MEIUIINHE, https://m.edsoo.ru/ff0c2126

TEXHHUKE
but6mmoreka [IOK

87 SnepHble peakuuu. https://m.edsoo.ru/ff0c1¢58

88 OHeprus CBA3U aTOMHBIX SIEp. bubmmorera LOK

https://m.edsoo.ru/ffOc1d7a

29 Pemenue 3amgau no reme "SnepHeie
peakiuu"

90 Peakiuu cuHTe3a u neneHus saep. bubmunoreka LIOK
Hctounnku sueprun CoyHIA U 3BE3] https://m.edsoo.ru/ff0c1e88
Ypok-koHpepenmus "Anepuas

1 sHepreruka. Jlencreus

? pPaIMoOaKTUBHBIX U3JTYYCHUH HA KUBBIC
OPTraHU3MBbI"

[ToaroroBka K KOHTPOILHOU pabOTE MO

90 TeMe "DJIEKTPOMarHUTHOE TOJIE. Bubmuotexa [JOK
DIEKTPOMArHUTHBIE BOJIHBI. https://m.edsoo.ru/ff0c223e
KBanToBsic siBneHus"

KonTtponbHas pabora o Teme
93 "DNEeKTpOMarHuTHOE MOJIE.
DNEeKTPOMarHUTHBIE BOJTHBL.
KBanToBsic sBncHuS"
[ToBTOpeHnue, 06001IEHNE.
94 JlaboparopHble pabOTHI IO KypCy Bubmmorexa [IOK
. https://m.edsoo.ru/ff0c245a
"B3zaumMonaencrBue Tea"
95 [ToBTOpenue, o6obmenue. Pemenue but6mmoreka [IOK




paC‘-IeTHBIX 1 KAQUYCCTBCHHABIX 3a1a4 I10
teme "TemnoBbie MpoLecch”

https://m.edsoo.ru/ff0c2572

[ToBTopenue, 06001eHue. Permenne

but6mmoreka [IOK

1
96 pacqe'THHx U KaueCTBEHHBIX 3az[atvl 'HO hitps//m.edsoo.ru/fi0c2a22
teme "KIIJ] TennoBbix ABUTATENCH'
[ToBTOpenue, 0600IeHNE. Permenune
97 aCUETHBIX U KaueCTBCHHBIX 3aJ1a4 110 1 bubmmorexa IOK
pagHe) A https://m.edsoo.ru/ff0c2b30
teme "KIIJ] anekTpoycTaHOBOK
[ToBTOpEeHmE, 0600IICHNE.
98 JIaGopaTopHble pabOTEI IIO KypC 1 1 bubmorexa LHOK
R PaTop P i pey https://m.edsoo.ru/ff0c2¢52
CBeTOBLIE SIBJICHUS
[ToBTOpenue, 0606meHue. Pabota ¢
99 TEKCTaMH 110 TeMe "3aKOHBI 1 buGnnorexa [IOK
" https://m.edsoo.ru/ff0c2d6a
COXpaHEHHUsI B MEXAHHUKE
[ToBTOpenue, 0606menHue. Pabota ¢
100 texcramu 1o teMe "Koiebanus u 1 bubmmorexa IOK
" https://m.edsoo.ru/ff0c2e82
BOJIHEI
[ToBTOpenue, 0600meHue. Pabora ¢
101 TekcTaMmu 110 TeMe "CBeTOBEIE 1 bubmmorexa [OK
\ https://m.edsoo.ru/ff0c3044
SIBJIEHUS
[ToBTOpenue, 0600meHue. Pabora ¢
102 TeKkcTaMmu 1o TeMe "KBanToBasg u 1
snepHas puzuka"
OBHIEE KOJIMYECTBO YACOB I10 102 7

ITPOTPAMME




KoHTponbHaA pabora Ne 1
(du3uka 7 Knacc, yueb6HUK YMK MepbilKUH)
K-2. Bapuant 1
1. Noyemy Henb3s Nepeberatb A0POry Nepes ABUNKYLLMMCA TPAHCMOPTOM?

2. JIETYMK Ha peaKTMBHOM CaMONETe NposieTen NyTb, paBHbIA 45 Km, B TeYeHue 2,5 MUH.
Onpepenute CKOPOCTb CaMONETA.

3. Ha CKONbKO M3MeHUNacb Macca TONAMBHOro 6akKa, Koraa B Hero Hannam 6eH3nH o6bLEMOM
100 n?

OTBETbI Ha BapuaHTt 1

¢ 1. MoTomy 4TO aBTOMOOWIb MOXKET U HE OCTAaHOBUTLCA. M3-3a MOKpPOI AOPOrK naoxoe
cuensieHne Konec aBTomobuns ¢ rpyHToBoM goporoi. Mog yKnoHOM aBToOMObUb
pasroHaeTtca. TOpMO3UTb B TaKMX YCNOBUAX OYEHb C/IOXKHO, aBTOMOBUIb CTAHOBUTCA
HeynpaBaseMbIM.

e 2.CropocTb U =s/t=45000/ 150 = 300 (m/c). OtseT: 300 m/c.

e 3.V=100n=100 gm® =100 000 cm>; p = 0,71 r/cm®. Macca m = pV = 0,71 * 100 000= 71 000
(r). OtBet: 71 kr.

K-2. BapmaHt 2
1. MNouyemy nocne A0XAA ONACHO Ha aBTOMOGMNE Cbe3KaTb MO rPYHTOBOM J0POre Nog YKAOH?
2. MNoespn asuxetca co ckopocTbio 20 m/c. Kakoe pacctosHue oH nponaéT 3a 0,5 4?
3. Onpeaennte 06bEM 010BAHHOIO BpycKa maccoit 146 .

OTBETbI Ha BapuaHT 2

° 1. MNocne poXxAaAa onacHo Ha aBTomMobune cbesKatb No FPYHTOBOVI aopore nog yknoH, T.K. n3-
3a BOAbl YMeEHbLUAETCA CUNa TPEHUA MEXAY KO/1eCaMM aBTomobuna un ,D,OpOI'OVI, n
aBTOMODOUb MOXKET He yAepKaTtbCA Ha Aopore 1 nonacTtb B aBaputo.

e 2.S=vt=20m/c ® 1800c = 36 KMm.
e 3.V=m/p=0,146 kr / 7300 kr/m3 = 0,00002 m3 = 20 cm3.

KoHTponbHana pabora Ne 2
(¢pun3uka 7 knacc, yue6HuK YMK MepbIlKUH)

K-3. Bapmant 1
1. KaKoBO Ha3HayeHWe HanépcTKa, HaZeBaeMOoro Ha naseL, Npu WUTbE UTOAKOoMN?

2. TonwwuHa NbAa TaKoBa, YTO OH BblaeprkmBaeT gasaeHune 90 KlMa. MponaéT M no nbay
TpaKTop maccomn 5,4 T, eC/in OH ONUpPaeTca Ha ryceHuubl oblen naowaapto 1,5 m2?



3.

lMpu B3BELWMBAHUK FPY3a B BO34YXe NOKasaHMe gMHamomeTpa pasHo 2 H. Mpu onycKaHmm
rpysa B Bo4y NOKasaHWe AMHAaMOMETPa yMeHbluaetca Ao 1,6 H. Yemy paBHa
BbITa/IKMBAIOLLAA CMa, AeNCTBYIOWAA Ha rpy3?

OTBETbI Ha BapuaHT 1

1. 3awumTa nanbua. Mronka npu HebonblLOM ycuaumu byaet co3gasaTb 60ablIOe AaBNEHUE Ha
ManeHbKY0 TOUYKY. KoXKa 1 TKaHM Takoe ToYeyHoe AaB/eHue He BblaepXKarT.

2. NasneHue TpakTopa Ha néa P =F/s=mg/s=5400 * 10 / 1,5 = 36000 (Na)
OTBeT: TpaKTOp NPOMAET, TaK Kak 36 KlMa meHbwe 90 KMa.

3. Cuna Apxumega Fa=F1 —F2=2 — 1,6 =0,4 (H). OteeT: 0,4 H.

K-3. BapmaHT 2

1.

Maccbl rasa B ABYX OAMHAKOBbIX 3aKPbITbIX COCYAaX 0ANHaKoBbl. OgMH U3 cOCcy 0B
HaxoAMTCA B TENJIOM NMOMELLEHUN, APYTOA — B XONOAHOM. [e AaBNeHMe ra3a Ha CTEHKM
cocyna byaet 6onbwe? MNoyemy?

[BYXOCHbIV NpuLEN C rpy30om MMeeT maccy 2,5 T. PaccumTalite gaBneHme, nponsBoanmoe
npuuenom Ha gopory, ecam naowaab CONPUKOCHOBEHNA KaXXA0ro Kosieca C ,EI,OpOFOﬁ paBHa
125 cm?.

Yemy paBeH 06bEM Tena, NONHOCTbIO MOrPY*KEHHOTO B BOAY, €CM Ha Hero Aencrayet
BbITanKkueatowas cuna 20 000 H?

OTBETbI Ha BapuaHT 2

YuTaliTe TaKKe:

Peknama

1. B Ténsiom nomelleHnn gasneHune byaet 6onblie. Tak Kak € NOBbILWEHNEM TeMmnepaTypbl AaBaeHue
yBe/IM4nBaeTcs.

2. p=mg/4S = (2500 * 10) / (4 » 0,0125) = 500 KkMa.

3.Vm = F/pg = 20000 / (1000 * 10) = 2 m3.

K-3. BapuaHt 3

1.

MoyeMy MOSIOKO OMYCKAeTCs Ha AHO CTaKaHa, Korga ero noAAuBatoT B Yaii? OTeeT
obocHywTe.

B OTKpbITOM LMCTepHE, HAaNONHEHHOM A0 YPOBHA 4 M, HaxoAMTCA XUAKOCTb. EE gaBneHue Ha
AHO UMcTepHbl pasHo 28 KlMa. PaccumTaitTe NNOTHOCTb 3TOM MUAKOCTH.

Yemy paBeH 06BEM CTaNbHOM MIUTbI, NOJIHOCTbIO MOrPYKEHHOW B BOAY, €C/IN Ha Heé
AelncTByeT BblTafKMBatowasa cnna 25 H?



OTBETbI Ha BapuaHT 3

1. MNOTHOCTb MOJIOKa BOAbLUIE NAOTHOCTU Yas, NO3TOMY MOJIOKO TOHET.
2. p =700 Kr/m3.
3.V =0,0025 m3.

K-3. BapuaHt 4

1. |_|O‘-IEMy Y TPaHCNOPTHbIX CPeACTB, NpeaAHAa3HAYEHHbIX ANA ABUXKEHUNA B YCZTIOBUAX CeNbCKoM
MEeCTHOCTHU, AeNatoT Konéca ¢ 6onee LWNPOKNMU I'IOKprLLIKaMM?

2. OnpegenuTe gaBneHue TOKAPHOro ctaHka maccoi 300 Kr Ha pyHAAMEHT, eCau CTaHOK
OMMPAETCA Ha HEro YeTbIPbMA HOXKaMM MIOLWaAbI0 50 cm? Kaxaas. 3

3. Teno ob6vémom 5 am® umeet maccy 5 Kr. YTOHET /i1 3TO Teno B KepocuHe?
OTBETbI Ha BapuaHT 4
Peknama

1. Koneca genatot 60sbluee WNMPOKUMU, YTODbI YMEHBLUUTD AaBNEHUE, AENCTBYIOLLEE Ha 3eMJILD,
YBE/IMYUTD NI0LWALAb CONPUKOCHOBEHMA. ITO NOMOMKET NpoexaTb No 6e340p0oKbio (PbiX10i 3emne).
2. p=mg/4S =3000 /0,02 = 150 kNa.

3. Onpeaenum BbiTaKMBaoLLYytO cuay Fa = px*g*v = 800*10*5*107(-3) = 40H. Onpeaenum cuny
TAaxecTn FT = mg = 5*10 = 50H. Ft > Fa OTBeT: yTOHeT.

KoHTponbHasa paborta Ne 3
(dmsmka 7 knacc, yuebHUK YMK MNepbilKUH)
K-4. Bapmant 1

1. B KaKom cny4yae cuna, AeMCTBYIOLLAA Ha TENO, HE COBEPLLAET MexaHudecKol paboTbl? OTBeT
obocHyiiTe.

2. [lneun pbluara, HaxogAweroca B pasHosecuu, paBHbl 40 n 30 cm. K meHbLliemy naevy
npunoxeHa cuna 120 H. Kakasa cuna npunoxeHa K 6onbluemy naedy poiyara?

3. KakoBa MOLHOCTb ABuraTens NoAbEMHMKA, eCaun U3 WwaxTbl rybuHon 400 m oH nogHUMaeT
pyAy maccoi 3 T3a 1 MUH?

OTBETbI Ha BapuaHT 1
e 1. Ecv Tesio NOKOMTCA AW NepemeLLaeTca NepneHANKYIAPHO HanpaBaEHNIO CUAbI.

e 2.F1e]1=F2e|2— ycnosue pasHosecua.120*0,3=F2*0,4 = F2=120*0,3/0,4=90
(H). OTBeTbI 90 H.

e 3. MouwmHocTtb P = A/t = Fh/t = mgh/t = 3000*10*400/60 = 200 000 (Bt). OtBeT: 200 KBT



K-4. BapmaHTt 2

1. Ha ogHol 1 TOW e BblCOTe HAaXO4ATCS KYCOK MPamopa U KYCOK CBUHL,@ OANHAKOBbIX
06béMoB. Kakoe 13 aTux Ten obnagaet 6bonblueit NnoTeHUManbHOM aHeprnen?

2. [pu NnomoLM Kycayek nepeKycbiBatoT rBo3ab. PyKa cxKMmaeT Kycadku c cunoii 200 H.
PaccToAHWe OT Oocx BpallleHMA Kycayek 40 rBo3aA PaBHO 2 CM, @ A0 TOYKU NPUAOKEHMA CUAbI
pykn — 16 cm. Onpegenunte cuny, AeUCTBYIOLLYIO Ha rBO3Ab.

3. KameHb maccoit 400 r nagaet Ha 3em/to € BbICOTbl 5 M. Kakyto paboTy npu sTom coBepLiaeT
cuna Taxectun?

YuTaliTe TaKKe:
Peknama
OTBETbI Ha BapuaHT 2

L4 1. NnoTHOCTb CBMHUA 60/1blUe NNOTHOCTH MpamMmopa, 3Ha4YUT Npn 0ANHAKOBOM obbeme macca
KYCKa CBMHLUa 60ﬂbLLle, 3Ha4YUT ero noTeHuuanbHaAa sHeEPTrnA 6onble.

e 2.F2=F111/12=1600H =1,6 KH.

e 3.A=mgh=0,4¢10¢5=20 x.

K-4. BapmaHt 3
1. Kakue npeBpalLeHUs IHePrMM NPOUCXOAAT NPV NaJeHMM BOAbI B Bogonaae?

2. Teno maccoi 8 Kr paBHOMepPHO NoAHMMAIOT Ha BbicoTy 120 cm. OnpeaenuTe pabory,
COBEPLUEHHYIO NpU NOgbEME.

3. Tpu paBHOBECMM pbluara Ha ero MeHbluUee naeyo gencteyet cuna 100 H, a Ha 6bonblee —
cvna 10 H. bonblwee nneyo pasHo 1 m. OnpeaennTte mMeHbLUEe NAeYo pblyara.

OTBETbI Ha BapuaHT 3

e 1. Bopa npu NageHUmn TePSET BbICOTY U YBENIMYMBAET CKOPOCTb. TaKMM 06pa3om, cHavana
NoTeHLUMaNbHaAA S3HEPr1a BoAbl NPeBPaLLAETCA B KUHETUYECKYHO 3Hepruio Boapl. Mpu yaape
BO/AA HarpeBaeTcs, a TaKKe CU/bHO WYMUT. TaK YTO KMHETUYECKas SHeprua BoAbl 3aTem
YXOAMT Ha eé HarpeBaHwue (3Heprua Tensa) u KonebaHue Bo3ayxa (3Heprusa 3ByKOBbIX BOJH).

e 2.A=mgh=8¢10°1,2=96 Ix.

e 3./11=F2¢[2/F1=0,1m.

K-4. BapuaHt 4



ANbMMHUCT coBepLIaeT BOCXoXAeHMe Ha Inbbpyc. KakuMe npespalleHms sHeprum
NpPOMCXOAAT B 3TOM C/lyyae?

Pabouunit c nomoLbo 1oMa NpUNoAHUMAET 60NbLOK KameHb maccoit 180 Kr, npuKkaaapbisan
K cBoboaHOMY KOHLYy noma cuny 120 H. KakoBa gnarHa 10ma, eciy pacctosiHMe OT KOHLLA
NIOMa A0 TOYKM COMPUKOCHOBEHMA €ro ¢ KamMHem coctasnseT 10 cm?

Kakas paboTa cosepluaetca npy nogbeEme rpy3a Ha BbICOTY 12 M C MOMOLLLbIO NOABUMKHOFO
6/10Ka, ecnum cuna, c KOTOPOW AelCTBYIOT Ha BEPEBKY 6/10Ka, paBHa 250 H?

OTBETbI Ha BapuaHT 4

1. Mpu BoCXoXKAEeHUMN Ha INbOPYC NPOUCXOAUT NpeBpaLLEeHNe KMHETUYECKOW IHepPrnm
aNbNUHKUCTA B NOTEHLMAJbHYIO.

2.11=F2¢12/F1=1,5m.

3. Noasu»KHbIN 610K P = 2F = 500 H. PaboTa cunbl A = Ph = 6000 [ = 6 KIXK.

®u3umka 8 knacc (YMK MepbIwKKH)
KoHTposbHan pabota Ne 1
PacueTt KonmuecTtsa TeNIOTbI

K-1. BapuaHT 1 (TpaHCKPMNT 3a4aHni)

1.

Kakoe Ko/aMyecTBo TenoTbl TpebyeTcs 4n1a HarpeBaHua cTanbHOM aeTanu maccoi 200 r ot
35 no 1235 °C?

CKONbKO 3HEpPrMm BblAEINAOCH NPU OXNAaXKAEHNM KycKa mean maccoit 0,6 Kr ot 272 go 22 °C?
Kakoe Ko/iM4ecTBO TENNOTbI BblAEANTCA NPU CKUraHum 3,5 kr topda?

Ons HarpesaHua 400 r cBuHUA oT 25 go 45 °C TpebyeTca KoanyecTso Tennotbl 1120 .
OnpepenuTe yaenbHYO TENI0EMKOCTb CBUHLLA.

Kakoe KosimyecTBo TenaoTbl NoTpebyeTca AnsA Toro, YTobbl B aNtOMUHUEBOM YaHMKE Maccoi
700 r BcKMNATUTL 2 Kr BoAbl? HauanbHasa TemnepaTypa soabl 20 °C.

Ha ckonbko rpagycoB HarpeetcAa 4 Kr oAbl npu CKXUraHnm 30 r KameHHoro yrna, ecahm
CYNTATb, YTO BCA aHEpPrnA, BbiaeneHHaa Nnpu CcropaHnn yrna, I'IOI‘;I,EI,ET Ha HarpesaHue BO,EI,bI?

B Boay ¢ Temnepatypor 20 °C BAMAM PTYTb, Macca KOTOPOI paBHa macce Boabl. Onpegennte
HaYaNIbHYIO TEMMNEepPaTypy PTYTH, eCIN YCTaHOBUBLUAACA TemnepaTtypa ctana 21 °C.

CKO/IbKO rpammoB APEBECHOIO YIasi HaA0 CXKeyb B CaMOBape, EMKOCTb KOTOPOTo 5 /1, UTobbl
HarpeTb B Hem Boay oT 20 ao 100 °C? YuecTb, 4TO TO/IbKO 25% Bblaensaemoit sHeprum
pacxoAayeTcs Ha HarpeBaHue.

Y106b1 0XnagmTtb Ao 60 °C 2 n BoAabl, B3aTOMN nNpun Temnepatype 80 °C, B Hee aobasnatoT
X0JI0AHY0 BoAy, Temnepatypa Kotopoi 10 °C. CKONbKO NIMTPOB X0N104HOM BoAbl TpebyeTcs
n0o06aBuThH?

K-1. BapuaHT 2 (TpaHCKpUNT 3a4aHuI)



1. Kakoe Ko/an4ecTBO TENOTbI TpebyeTca Ana HarpeBaHMA Kupnuya maccom 4 kr ot 15 go 30
°C?

2. Kakoe Ko/iMuecTBO TeN0Tbl OTAan OKPYKalollei cpesie KUMATOK Maccol 3 Kr npu
ocTbiBaHMK go 50 °C?

3. CKONbKO 3HEPruun BbIAENMTCA NPU NOAHOM CrOPaHUN 4 T KAMEHHOTO yraa?

4. Bopy Kakoi maccbl MOXKHO HarpeTb oT 0 go 60 °C, coobwms et Koanyectso TennoTbl 500
KOK?

5. Onpeaennte, Kakoe KOIMYECTBO TeN0Tbl NoTpebyeTca Ansa HarpeBaHus cmecn ns 300 r
Boabl 1 50 r cnupTa ot 20 go 70 °C.

6. CKoAbKO rpammoB cnmnpTa noTpebyetca, 4Tobbl HAarpeTb A0 KMNEHUA 3 Kr BOAbl, B3ATON Npu
Temnepatype 20 °C? MNoTepsamu Tenna npeHebpeyb.

7. B Boay maccoi 5 Kr, B3aTyto npu TemnepaTtype 7 °C, NOrpysnamn Kycok Kesnesa, HarpeTblit 40
540 °C. OnpegenuTe maccy *Kenesa, ecnm TemnepaTtypa cmecu ctana pasHou 40 °C.

8. B pe3epsyape HarpesaTena Haxoantca 800 r KepocmHa. CKONIbKO AUTPOB BOAbI MOXHO
HarpeTb 3TMM KoainyectBom KepockHa oT 10 go 100 °C, ecnm Ha HarpeBaHWe pacxoayeTca
40% Bblaensemoi sHeprumn?

9. MeTannmyecknn umnnHap maccoii 200 r Harpenm B kunsawen soge go 100 °C u 3atem
onyctnam B Bogy maccoi 400 r, umerowyto Temnepatypy 22 °C. Yepes HekoTopoe Bpems
TemnepaTtypa BoAbl U LMANHAPA cTana pasHol 25 °C. KakoBa yaenbHas Tenio0emKocTb
MeTanna, U3 KoToporo caenaH UMamHap?

K-1. BapuaHT 3 (TpaHCKpUNT 3a4aHui)

1. NMpu obpaboTke aNtOMMHUEBOM AEeTanu Ha CTaHKe TemnepaTypa ee nosbicuaacb ot 20 ao 420
°C. Ha cKonbKO Npu 3TOM M3MEHWNACh BHYTPEHHAA 3HEPTMA AETaNMU, ecin ee macca 500 r?

2. Kakoe KOAM4YecTBo Ten/1oTbl BblAenUTCA Npu oxnaxaeHnn Ha 80 °C CBUHLOBOM AeTanu
maccon 400 r?

3. KaKoe KoAn4yecTso TenAoTbl BbIAEAUTCA NPKU NOHOM cropaHum 20 r Bogopoaa’?

4. Ha ckonbKo rpaaycos oxnagautca 40 r Abaa, eCAn OH NP 3TOM OTAAET KOAMYECTBO TEM/I0TbI
500 Ox?

5. AntomunHMeBan KacTptons maccon 250 r BMeLaeT 2 K MoJ1oKa. Kakoe Koainyectso TenaoThbl
TpebyeTcsa ANa HarpeBaHUsA B 3TOM KacTptoae mosioka oT 15 go 100 °C?

6. PaccuuTaiite maccy KepocuHa, KOTopbii NoTpebyeTcs cxKeyb AN Toro, YTobbl HarpeTb 10 Kr
soabl ot 10 fo 80 °C, ecnum cunTaTh, YTO BCA SHEPrUA, BblAeNEHHAS NPU CTOPAHUU KEPOCUHA,
nonaeT Ha Harpes BoApbl.

7. Onpeaenute, Kakaa 4acTb aHeprum (B %) pacxoayeTca Ha HarpeBaHue BOAbl CMMPTOBKOM,
ecnu ana HarpesaHua 100 r sogbl ot 20 o 90 °C coxram 5 r cnupra.

8. [nsa BaHHbI HEO6XO4MMO NPUIrOTOBUTL BOAY € TemnepaTtypoi 36 °C. U3 ropayero KpaHa
cmecuTena nget soga npu temnepatype 80 °C, a s xonogHoro — npu 8 °C. CKONbKO Hafo



9.

B3ATb ropAYei BoAbl, YTOObI NPUrOTOBUTL BaHHY, €CAn A 3Toro notpebyerca 196 kr
X0N04HOM BOAbI?

Kak nsameHuTcs TemnepaTtypa Boabl maccon 880 r, eciv et COOBLLNTb TAaKOE Ke KOJIMYEeCcTBO
TensoTbl, KaKOe UAET Ha HarpeBaHWe aNtOMUHUEBOTO LMIMHAPA Maccoi 2 Kr Ha 200 °C?

M3meHeHune arperaTHbIX COCTOSAHWUM BellectBa

K-2. BapuaHT 1 (TpaHCKPMNT 3a4aHni)

1.

PaccunTalite KOAMYECTBO TENOTbI, KOTOPOE HeEObXxoaAMMO AnA obpalieHua B nap 250 r
BOAbl, B3ATOM Npun Temnepatype 100 °C.

CBUHLOBbLIN Bpycok nmeeT maccy 400 r 1 Temnepatypy 327 °C. Kakoe KoimMyecTBo TennoThbl
BbIAENNTCA MPU €10 KPUCTANAN3aLUN?

KaKoe Ko/IM4ecTBO TeN0Tbl BblAENAETCA NPU KOHAEHCAUMKN U AafbHENLEM OXNaXKAEHUN A0
18 °C 2 r cnnpTa?

Onpepgennte KOANYECTBO TENNOTbI, HeOBX0aMMOeE ana obpalleHns B nap 8 Kr adpupa,
B3AaTOro npu temnepatype 10 °C.

Kakas aHeprua Bblaenntca npu otBepaesaHum 2,5 Kr cepebpa, B3aToro npu remnepaTtype
NAaB/IeHUSA, U ero ganbHelwem oxnaxaeHum ao 160 °C?

Kakas ycTaHOBUTCA OKOHYaTesibHaA TemnepaTtypa, ecam 500 r abaa npu Temnepatype 0 °C
norpysute B 4 1 Boabl npu TemnepaTtype 30 °C?

CKONIbKO KMNOrpaMmoB CTOrpaycHOro napa notpebyerca ans HarpesaHMa 6E€TOHHOMN NAUTbI
maccoi 200 kr ot 10 go 40 °C?

K-2. BapuaHT 2 (TPaHCKPMNT 3a4aHni)

1.

BoasaHo cTorpagycHbIi nap maccon 5 Kr koHaeHcupyeTca. Kakoe KomMyecTBo TenaoTbl Npu
3TOM Bblaenserca?

Kakas sHeprua notpebyeTtca A41A NAaBAEHUA CTaSIbHOTO LIMANHAPA Maccol 4 Kr, B3ATOrO Npw
TemnepaTtype naasneHus?

KaKoe Ko/IM4ecTBO TeNI0Tbl BbIAENNUTCA MPU KPUCTANAN3ALMU U OXNaxKAeHUM 1,5 Kr LMHKa
no Temnepatypbl 20 °C?

PaccuunTalitTe aHepruto, BblAENAIOLLYIOCA NPU OXNAXKAEHMM U JaNbHENLLEN KPUCTaNAn3aLmm
BOAbl Maccol 2 Kr. HayanbHaa Temnepatypa Bogbl 30 °C.

Kakoe Kosimuyectso TennoTbl NnoTpebyeTca AnA HarpeBaHWA U NaasaeHnAa 1 r cBUHLa,
Ha4yasibHaA TeMmnepaTypa KoToporo 27 °C?

Kakoe Ko/MyecTBo TensoTbl HEO6X0AMMO A4 NAABAEHUA 3 Kr bAa, UMEIOLLLETrO HayaibHYIO
TemnepaTypy -20 °C, n HarpeBa 0b6pa3oBaBLUENCA BOAbI 40 TEMMEPATYPbl KUMEeHNa?

B cocyg c Bogoit, umetowen Temnepatypy 0 °C, Bnyctuau 1 Kr ctorpagycHoro BoAAHOMO
napa. Yepes HeKoTOpoOe BpemMs B cocyae ycTaHoBMAacb Temnepatypa 20 CC. Onpeaenute
Maccy BoApbl, NePBOHAYANbHO HAaX0AALLLENCA B cOCyae.



dusumka 8 knacc (YMK MepbIwKnH)
KoHTponbHan paboTa Ne 3
DNIEeKTPUYECKUIM TOK

K-3. BapuaHT 1 (TpaHCKpUNT 3a4aHui)

1.

i D\{;}E:}ﬂlm

Kakoe HanpsaxeHue HY>KHO NPUIOKUTb K NPOBOAHUKY conpoTusaeHnem 0,25 Om, 4Tobbl
CMNa TOKa B NpoBOAHMKe bblia 30 A?

Onpegenvte conpoTUB/IEHME HUXPOMOBOM NPOBOIOKU AAnHOM 40 M 1 NaoWaabto
nonepe4vHoro ceyeHmsa 0,5 MM,

Onpegenute obuee conpoTUBAEHNE U CUAY TOKa B Lenu (puc. 115).

Onpeaennte cONpoTUB/IEHME aNtOMUHUEBOKN NPOBONOKM AnHOMN 150 cm, ecaum naolaab ee
nonepeyHoro ceyeHma 0,1 mm. KakoBO HanpsaKeHWe Ha KOHLAX 3TOM NPOBO/IOKM NpU cuie
Toka 0,5 A?

Onpegenute obuwee conpoTnsaeHue uenu (puc. 116).

Onpepenvte CONPOTUBAEHME NAaMIbl U HANPSAKEHNE Ha KaXKAOM NpoBoAHMKe (puc. 117),
ec/n nokasaHus npubopos 0,5 A n 30 B.

R.=30M R.=TOM 400M R;=200Mm R, =250m Ry =150M

&

,=400M R, =200m \_‘Q
Puc. 115 Puc. 116 Puc. 117

K-3. BapuaHT 2 (TpaHCKpUNT 3a4aHui)

1.

HanpsaxeHue B ceTn 220 B. HaliguTe cuay ToKa B CIMpPann 31EKTPONINTKU, UMEIOLLEN
conpoTtusneHune 44 Om.

Mpw ycTpolicTBe MONHMEOTBOAA NPUMEHEH CTa/IbHOM NPOBOA, C N/IOWAAbo NONepeyYyHoro
ceueHus 35 mm> 1 anvHoi 20 m. Hangute conpoTuBaeHWE 3TOro NpoBoaa.

Onpegenute obuee conpoTUBAEHNE U CUAY TOKa B Lenu (puc. 118).

CBapoyHbIN annapaTt NPUCoOeauHAIT B CETb MeAHbIMWU NPOBOAAMU AANHON 100 M 1
nAowaabto nonepeyvyHoro ceyenunsa 50 MM, Onpeaenute HanpaXeHMWe Ha NPOBOAAX, €CAMU
cuNa ToKa B HMX 125 A.

Onpegenute obuwee conpoTnsneHune uenu (puc. 119).

OnpegennTte cuay TOKa B N1amMnoyke 1 ee conpotmsneHune (puc. 120).



Puc. 120

BapuaHT 1 (TpaHCKpUNT 3a4aHui)

1. Onpepennte MOLLHOCTb TOKA B 3/1IEKTPUYECKOM Namme, BKAOYEHHOM B CETb HaNpsaXKeHnem
220 B, ecnv U3BECTHO, YTO COMPOTUB/IEHME HUTU HaKana amnbl 1936 Om. Kakon cubl TOK
TeyeT Mo HUTU HaKana?

2. Yemy paBHa paboTa, coBepLIeHHAA 31EKTPUYECKMM TOKOM 3a 50 ¢ B pesunctope,
paccyMTaHHOM Ha HanpsaxeHue 24 B? Cuna ToKa B pesuctope 2 A.

3. KaKkoe Koan4yecTBo TenaoTbl BblAeAUTCA B NpoBOAHUKe conpoTmaieHnem 500 Om 3a 10 ¢,
€CNM ero BKAKYUAN B CETb C HanpsaxeHunem 220 B?

4. PaccunTaliTe CONPOTUBIEHNE INEKTPUYECKON NANTKM, eCAIN OHA NpU cuie Toka 4 A 3a 20
MMUH notpebnnet 800 KK sHepruu.

5. OnpeaenvTte MOLLHOCTb, NoTpebasemyto nepsoii namnoii (puc. 125), ecnn amnepmeTp
nokasbiBaet 2 A.

6. 3a KaKoe Bpems Ha 3/1eKTPONJIUTKE MOXKHO HarpeTb 40 KMNeHMA 1 Kr BoAbl, B3ATON Npwm
Temnepatype 20 °C, ecnun npu HanpsaxkeHMn 220 B cuna ToKa B Hei 5 A? MoTepsimu aHeprum
npeHebpeyb.

R2='=3U'M

&

R, =50m

X

Puc. 125

®usumka 9 knacc (YMK MepbIwKKH)
KoHTposbHan pabota Ne 1
MpsmonnHenHoe paBHOYCKOPEHHOE ABUMKEHME

K-1. BapuaHrt 1.

1. CKakvm yCKOpeHMEM A0/IKEH 3aTOPMO3UTb aBTOMOBWb, ABUKYLLMINCA CO CKOPOCTbIO 36
KM/4, 4yTobbl Yepes 10 ¢ ocTaHOBUTLCA?

2. 3a Kakoe Bpemsa senocmneguct npoeaet 30 m, HAYMHAA ABUXKeEHUE C ycKopeHnem 0,75 m/c??



KaKkyto ckopocTb npuobpeTaet Tponneibyc 3a 5 ¢, eCin OH TPOraeTca ¢ MmecTta ¢ YyCKopeHuem
1,2 m/c*?

Moesa yepes 10 c nocne Havana ABuKeHUn npuobpertaet ckopocTb 0,6 m/c. Yepes Kakoe
BPeMA OT Hayana ABMMKEHMUA CKOPOCTb Noe3aa CTaHeT pasHa 9 m/c? Kakol nyTb npoaet
noesz 3a 3To Bpema?

ABTOMO6UAb, ABUraaCb paBHOMEPHO, NPoxoauT NyTb 20 M 3a 4 ¢, Noc/ie Yero OH HaunHaeT
TOPMO3MTb 1M ocTaHaBAnBaeTca Yepes 10 c. Onpegenure ycKopeHue 1 TOPMO3HOMN MyTb
aBTOMObuUAA.

B MOMEHT nafieHuns Ha CeTKy akpobaT nmen ckopoctb 9 m/c. C KakMM ycKopeHnem
NPOUCXOANI0 TOPMOXKEHNE, eCan A0 NONHON OCTaHOBKM akpobaTa ceTka nporHynacb Ha 1,5
m?

Ha kenesHo[0pOoKHOW CTaHLMM BO BpeMs MaHEBPOB OT PaBHOMEPHO ABUKYLLEeroca noesaa
6bln OTUEN/IeH NoCNeAHMIA BarOH, KOTOPbIM CTan ABUraTbCA paBHO3aMea/1eHHO, NOKa He
OCTaHOBMACA. JJOKaXNTe, YTO NPOMAEHHbIN OTLENEHHbIM BarOHOM MyTb B 2 pa3a MeHblUe
nyT!, NPOMAEHHOro NOEe340M 3a TO Ke Bpems.

Bo Bpemsa roHKu npecsefoBaHWA OANH BEIOCMNELMUCT cTapToBaa Ha 20 ¢ no3xKe gpyroro.
Yepes Kakoe BpemMs Mnocsie cTapTa NepBoro Be/0CUNeUCTa PaccTosHNe mexay Humu ébyaet
240 m, ecn OHWU ABUTANNCb C OAMHAKOBbLIM YCKOpeHuem 0,4 m/c??

3a KaKylo CEKyHAY OT Ha4yana PaBHOYCKOPEHHOTO ABUMKEHMA NYTb, NPONAEHHbIN TeNoM,
BTpOe 60/blle NyTU, NPOMAEHHOrO B NpeAblAayLLYyto CeEKYHAY?

K-1. BapuaHTt 2.

1.

MNoes3a NoaxoauT K CTaHUMUM CO CKOpPOCTbiO 36 KM/‘-I N OCTaHaB/INBAETCA Yepe3 MUHYTY nNocne
Ha4dasia TOPMOXKEHUNA. C Kakum YCKOpeHnem asurasca I'IOE3A?

OnpeaennTe, KaKyto CKOPOCTb pPa3BMBAET MOTOLMKANCT 3a 15 ¢, ABUrascb U3 COCTOAHMUSA
noKos ¢ yckopeHuem 1,3 m/c’.

Kakoi AO0/XKHa 6bITb ANNHa B3/1€THOM nonocChbl, eCan N3BECTHO, YTO CaMOJIET ANA B3/1€TA

[0/1KeH nprnobpectn ckopocTb 240 KM/4, a Bpemsa pasroHa camosieTa pasHO npumepHo 30
c?

CnopTcMeH cbexas Ha NblXKax ¢ ropbl g4nanHol 40 m 3a 5 ¢. Onpegenute ycKopeHue
ABUKEHUA M CKOPOCTb CMOPTCMEHA Y MOAHOXKMA ropbl.

TopMmO3 NerkoBoro aBToMobuAA CUMTAETCA UCNPABEH, €C/IM NMPU CKOPOCTU ABUKEHUA 8 M/C
€ro TOPMO3HOM NMyTb paBeH 7,2 M. KakoBO Bpems TOPMOXKEHUSA U YCKOpeHWe aBTomobuns?

BenocmneancT U MOTOUMKANCT HAaYMHAIOT OAHOBPEMEHHO ABUMKEHME U3 COCTOAHMA NOKOA.
YcKopeHMe MOTOLMKAUCTA B 2 pa3a bosiblie, yem BenocuneamncTta. Bo ckonbKko pas 60/1bLuyio
CKOPOCTb Pa30BbET MOTOLMK/UCT: a) 338 OAHO U TO Ke Bpemsd; 6) Ha 04HOM 1 TOM XKe NyTn?

ABTOMO6UAb ABUMKETCA PABHOYCKOPEHHO C Haya/lbHOM CKOPOCTbIO 5 M/C 1 ycKopeHrem 2
m/c2. 3a Kakoe Bpems oH npoeget 150 m nyTn? Kakosa 6yaeT ero CKOpPoCTb?



MaccaxMpCcKMi noesa Npu TOPMOXKEHUM ABUKETCA € ycKopeHuem 0,15 m/c2. Ha kakom
PacCTOAHMM OT MecTa BK/OYEHMA TOPMO3a CKOPOCTb Noe3aa cTaHeT pasHou 3,87 m/c, ecam B
MOMEHT Hayaia TOPMOXKEHUA ero CKOpocTb bblna 54 Km/u?

Mpu ckopoctn 15 KM/4 TopMo3HOM NyTb aBToMobuNA paseH 1,5 m. Kakum 6yaet Topmo3HoM
nyTb aBTOMO6MAA Npu ckopocTh 60 KM/U? YcKopeHne B 060X CIyYanx O4HO U TO Xe.

KoHTponbHan paboTa Ne 2
3aKoHbl HbtoTOHa

K-2. BapuaHrT 1.

1.

C KaKMM ycKopeHueMm asurasca npu pasbere peakTUBHbIN camoneT maccoi 50 T, ecam cuna
TArW gsurateneit 80 kKH?

Yemy paBHa cuna, coobLuatollas Tesny maccoi 3 Kr yckopeHnue 0,4 m/c*?

JTbI3KHUK maccoit 60 Kr, UMEIOLLMI B KOHLLE CryCKa CKOPOCTb 36 KM/4, ocTaHoBucA Yepes 40
C Nocne OKOHYaHWUA cnycka. Onpeaennte cUNy CONPOTUBAEHUA Er0 ABUMKEHUIO.

Myna maccoilt 7,9 r BblIeTaeT NoA AeNCTBUEM NMOPOXOBbLIX FA30B M3 KaHana CTBOAA A/INHOM 45
CM CO CKOPOCTbIO 54 KM/u. Bbluncaunte cpeaHIo0 Cuy Aas/ieHna NopoxXoBbIX ra3os. TpeHuem
ny/in 0 CTEHKM CTBOJ1a NpeHebpeyb.

OnpepennTte cuy CONPOTUBNEHUA ABUKEHUIO, €C/IM BarOHETKa Maccoit 1 T noa aeincrenem
cunbl Tarm 700 H npnobpena yckoperue 0,2 m/c.

Mpw TpOraHUKM C MeCTa XKeNe3HOLOPOXKHOIO COCTaBa 3/IEKTPOBO3 pa3BmuBaeT cuay Tarm 700
KH. Kakoe yckopeHue oH npu aTom coobwmT coctaBy maccoi 3000 T, ecnm cuna
conpoTmeaeHua asuxkeHmto 160 KH?

Yepes 6/10K NepekMHyTa HUTb, K KOHLL@M KOTOPOW NoABeLleHbl ABe T'MpPKU Maccamm 2 U 6 Kr.
Haigute cuny HaTaXKeHUA HUTU NPU ABUNKEHUN TMpb. Maccoi 6/10Ka npeHebpeyb.

lpy3 maccort 120 Kr npu NOMOLLM KaHaTa PaBHOYCKOPEHHO OMYCKAETCA BHU3 U MPOXOAUT
nyTb 72 m 3a 12 c. OnpepennTte Bec rpysa.

Tennoso3 maccoi 100 T TAHET ABa BaroHa maccol no 50 T Kaxgbli ¢ yckopeHuem 0,5 M/CZ.
Hangute cuny Tarm Tennososa, ecam KoaddpuumeHT TpeHuns paseH 0,006.

K-2. BapuaHT 2.

1.

BaroHeTka maccoi 200 Kr agu»KeTca ¢ yckopeHuem 0,2 m/c Onpepenunte cuny,
Co0bLLAtOLLYO BAarOHETKE 3TO YCKOPEHMUE.

Yemy paBHO YCKOPEHME, C KOTOPbIM BMKETCA TE/I0 MacCoM 3 Kr, eC/1M Ha Hero AencTeyeT
cuna 12 H?

MOPOXKHMIA rPY30BOIM aBTOMOBM/L MAccoi 3 T Hauan ABUKeHMe C yckopeHuem 0,2 m/c.
KakoBa macca 3Toro aBTomobmns BMeCTe C rpy30m, eC/iv NPU TOM XKe Cu/e TArM OH TporaeTca
C MecTa ¢ yckopeHuem 0,15 m/c??



4. T[lopoxkHemy npuueny Taray coobuaet yckopeHue 0,4 M/CZ, a rpy>keHomy — 0,1 m/c2. Kakoe
YCKOpeHue coobmnT TAra4y obonm npuuenam, coeaguHeHHbIM Bmecte? Cuay TArM cCYUTaTb BO
BCEX C/Ty4aAX OANHAKOBOW.

5. ABTOMO6U/Ib Maccoit 2 T, ABUMKYLLMIACA CO CKOPOCTbo 90 KM/4Y, ocTaHaBAMBaeTCA Yepes 3 ¢
nocne HaxkaTusa BoauTenem neganm Topmosa. Yemy paseH TOPMO3HOM NyTb aBTOMObUANA?
KakoBo ero yckopeHune? Yemy paBHa cuna TOpMOXKeHUA?

6. TpocC BblAEPXKMBAET MAaKCMMasbHYIO Harpy3Ky 2,4 KH. C Kakum HanbobLWNM YCKOPEHMEM C
NMOMOLLbIO 3TOFO TPOCA MOXKHO NOAHMMATb rpy3 maccoi 200 Kr?

7. Jndt tenebaluHm pasroHaeTca A0 cKopocTh 7 m/c B TedeHne 15 c. CTONbKO Ke BpemeHu
3aHMMAET U OCTaHOBKa AndTa. Hanaute nameHeHue Beca YesnoBeKa maccoi 80 Kr B Havane u
B KOHLLe ABUXKeHUA andTa.

8. [Ba Tena maccamm 1 v 3 Kr coeanHEHbl HATbIO, NEPEKNHYTOM Yepes HEBECOMbIV B10K.
OnpeaenuTe ycKopeHue nNpu AsuKeHnn Ten. TpeHnem B 610Ke 1 ero maccoi npeHebpeysb.

9. AsTomo6uab Maccoit 1,5 T yepes 20 ¢ nocsie Hayana ABUMKEHMA Pa3BUA CKOPOCTb 90 Km/u.
Onpeaenute cuny Tarm asTomobmns, ecam koadpuumeHT TpeHua paseH 0,02.

KoHTponbHan paboTa Ne 3
3aKOH BCEMMPHOIO TATOTEHMA

K-3. BapuaHr 1.

1. Macca lOnutepa 1,9*10% kr, ero cpegHuii paguyc 7,13*10” m. Yemy paBHO yCcKopeHue
cBobogHoOro nageHus ana nnaHetobl ONuTep?

2. OnpepnennTe CKOPOCTb ABUMKEHUA CMYTHUKA BOKPYT 3€M/IM MO KPyrosoi opbuTe Ha BbicoTe,
paBHOM pagnycy 3emaun, ecam nepsas KOCMUYECKaa CKOPOCTb Y MOBEPXHOCTM 3eMan pasHa 8
Km/c.

3. }enesHoAOPOKHbI BAaroH ABMMKETCA NO 3aKpyraeHuno pagmycom 50 m. Yemy pasHa
CKOPOCTb BaroHa, €C/M OH ABUXETCA C LEeHTPOCTPEMUTENbHBIM YCKOpeHnem 2 m/c*?

4. Macca JlyHbl npumepHo B 100 pa3 meHblue maccbl 3eMu, a ee AnameTp B 4 pasa meHblue
anametpa 3emnn. CpaBHUTE CUNbI TAXKECTU, AEUCTBYIOLLME Ha Tela OAMHAKOBOM Macchl Ha
3emne u Ha JlyHe.

5. Macca 1 paguyc niaHeTbl COOTBETCTBEHHO B 2 pasa 6o/blue, Yem y 3eman. Yemy paBHa
nepsBas KOCMUYECKAA CKOPOCTb AN1A 3TON NAaHeTbl?

6. Mau 6polueH BepTUKabHO BBEPX CO CKOPOCTbio 10 m/c. Ha KaKyio MaKCUManbHYO BbICOTY
OH NnoaHMmeTcA?

7. Kakoit nyTb nponaeT ceBoboaHO nagatouee Teno Ha Mapce 3a 10 ¢ nageHus, ecam macca
nnaHetbl Mapc pasHa 0,64 e 10** kr, a ero paguyc 3400 km?

8. [Ba Tena, HaxogALWMeECA COOTBETCTBEHHO Ha BbicoTe 20 1 10 M Haa NOBEPXHOCTbIO 3eMIN,
HAYMHaOT OAHOBPEMEHHO NaaaTh M AOCTUrAlOT 3eMAN OAHOBPeMeHHO. OnpeaenuTe,
KaKoBa [0/1KHa b6bITb HayalbHAA CKOPOCTb TeNa, NagatoLwero ¢ 6onbLIel BbICOTbI, €CAK
Ha4a/ibHaA CKOPOCTb APYroro Tesia paBHa HyAto.



9. KameHb 6polleH BepTUKaIbHO BBEPX C BbICOTbI 28 M C HaYya/ibHOM CKOPOCTbIO 8 m/c.
Onpepenvte CKOPOCTb KAMHA B MOMEHT €ro NaZeHusa Ha 3eM10.

K-3. BapuaHrT 2.

1. [sa wapa maccamm no 10 T HAX0ZATCA HA paccToAaHUM 1 m apyr oT gpyra. Yemy pasBHa cuna
NPUTAXKEHUA MeEXKAY HUMN?

2. KakoBa nepBasi KOCMMYECKas CKOPOCTb y noBepxHocTu CoHLA, ec/iM ero macca paBHa 2 ©
10°%kr, a anameTtp 1,4 10° m?

3. Benocunegmuct ABUMKETCA Mo Ayre paanycom 64 m co cKopocTbio 8 m/c. Yemy pasHo
LEeHTPOCTPEMUTENBHOE YCKOPEHHE?

4. Yemy paBHO ycKOpeHWe cBOHOAHOro NafieHNs Ha BbICOTE, PaBHOM YeTbipem paanycam
3eman?

5. Onpegenute CKOPOCTb KOCMUYECKOTo Kopabna, ABMIKYLLEroca No Kpyroson opbute,
yAaneHHoM Ha 220 KM OT NOBEPXHOCTU 3eM/N.

6. OaHo Teno cBob6oAHO NagaeT ¢ BbicoTbl 20 M, Apyroe — ¢ BbicoTbl 80 M. Bo ckonbKo pas
CKOPOCTb NafieHMA Ha 3eMIH0 BTOPOTO Tena 6o/blle CKOPOCTM NageHus nepsoro Tena’?

7. Onpepennte maccy ConHUA, €CAM CKOPOCTb 0bpalLeHns 3emn No Kpyrosoi opbute BOKpyr
ConHua 30 km/c, a pagmyc 3emHon opbuTbl 1,5 MAH KM.

8. Ha KaKyto maKkcMmanbHYo BbICOTY NoAHANOCh bbl Teno, bpolweHHoe BEPTUKAIbHO BBEPX HA
Mapce, ecnv Ha 3emne Npu ToM Ke CKOpoCTU BpPocaHNA OHO NOAHANOCH Ha BbICOTY 1 M?
Pagnyc Mapca paseH 0,53 paguyca 3emaun. Macca Mapca coctasndaet 0,11 maccbl 3eman.

9. CsobogHo nagatowee Teno 3a nocaegHue 4 ¢ nageHus npowwno 196 m. CKoNbKo BpemMeHu
nagano Teno?

KoHTposibHana paboTa Ne 4
3aKOH COXpaHeHUA UMMNYAbCA. 3aKOH COXPAaHEHMA IHEPTUN

K-4. BapuaHrt 1.

1. [surasacb co cKopocTbio 4 m/c, MONOTOK Maccoit 0,5 Kr yaapsaet no reosato. Onpeaenure
cpegHIo cuay yaapa, ecam ero npogonxutenbHocts 0,1 c.

2. Moesg maccor 2000 T, ABMrancb NPAMOJUHENHO, YMEHbLIWUA CKOPOCTb OT 54 A0 36 Km/u.
Yemy paBHO M3MEHEHME UMNY/IbCa Noe3aa’?

3. KuHeTuuyeckan sHeprua Tena B MOMeHT bpocaHusa pasHa 200 k. Onpeaenvre, Ha KaKyto
MaKCMManbHYO BbICOTY HAZ MOBEPXHOCTbIO 3€MJIN MOXKET NOAHATLCA TEN0, EC/IU €70 Macca
pasHa 500 .

4. YenoseK maccoit 70 Kr, 6eryLmii co CKOPOCTbIO 5 M/c, A0roHAET TenexKy maccoi 50 Kr,
ABUKYLLYIOCA CO CKOPOCTbIo 1 M/C, M BCKakMBaeT Ha Hee. C KaKol CKOPOCTbIO OHK ByayT
NPOAO/IXKaTb ABUXKEHUE?



[Ba Tena maccamm 200 1 500 r, gBMKYLLMECA HABCTPEYY APYr APYrY, NOCAEe CTONIKHOBEHMA
OCTaHOBW/IUCL. YeMy paBHa HavasibHasA CKOPOCTb BTOPOro Tena, ec/iv NepBoe ABUIanoch Co
CKOpoCTbio 2 m/c?

Msu 6poLueH BepTUKaNbHO BBEPX CO CKOPOCTbIO 16 M/c. Ha KaKoii BbICOTe ero KMHeTuyeckas
3Heprua byaeT paBHa NOTEHUMAIbHOM?

OXOTHMK CTPenseT U3 pyXbsA C HENOABUKHON PE3NHOBOM NOAKN. YeMy paBHA CKOPOCTb
NoAKuM cpasy nocne BbicTpena? Macca oxoTHMKa u noakm 100 Kr, macca gpobu 35, apobb
BblJIeTaeT U3 CTBO/IA CO CKOPOCTbio 320 m/c. CTBOA py»KbsA BO BPEMA BbICTPe1a HanpasieH
noa yrnom 60° K ropn3oHTy.

CToAWMM Ha KOHbKax YenoBeKk maccol 60 Kr noBUT mad maccoii 500 r, netawui
rOPU30HTaIbHO CO CKOPOCTbIO 72 KM/Y. OnpeaennTte paccTofHUe, Ha KOTOPOE OTKaTUTCA Npwu
3TOM YenoBeK, ecnn KoadduumeHT TpeHus paseH 0,05.

Teno 6poLeHo co ckopocTbio 15 m/c noa yrnom K ropnsoHTy. Onpeaenunte ero CKOpocTb Ha
BbicoTe 10 m. ConpoTusaeHnem Bo3ayxa npeHebpeub.

K-4. BapuaHT 2.

1.

ABTOMO6MAb Maccol 1 T ABUMKETCA CO CKOPOCTbIO 72 KM/Y. Onpeaennte, Yepes Kakoe Bpems
OH OCTAHOBWTCA, €C/IN BbIKNOUYNTL ABUraTenb. CpegHAs cuaa CONPOTUBAEHUA OBUKEHUIO
200 H.

Msy maccoit 200 r nagaeT Ha ropM30HTaNbHYIO NAOWAAKY. B MOMEHT yaapa CKOpoCTb mMAYa
paBHa 5 m/c. Onpegennte M3ameHeHne MMNyabca Npu abcoNoTHO yNpyrom yaape.

KHura, ynaslwasn co ctona Ha non, o6n1agana B8 MOMEHT KacaHMA NoJla KNHETUYECKOM
aHepruei 2,4 [)K. Yemy paBHa macca KHUTM, ecnm BbicoTa ctona 1,2 m? ConpoTuBaeHNEM
BO34yxa NpeHebpeyb.

[Ba wapa maccamum 2 1 8 Kr ABMXKYTCA HaBCTPeYy ApYr Apyry co ckopoctamu 10 n 2 m/c
CoO0TBETCTBEHHO. C KaKOM CKOPOCTbIO OHM ByAyT NPOAOAKATL ABUMKEHNE NPU abCONOTHO

Heynpyrom ygape?

Tenexkka maccoi 80 Kr ABUMKETCA CO CKOPOCTbIO 4 M/c. Ha Hee BepTMKaNbHO NagaeT rpys
mMaccoit 20 Kr. Onpeaennte CKOPOCTb, C KOTOPOI CTAaHET ABUTaTbCA TENEXKKa.

KameHb 6poLueH ¢ BbICOTbI 2 M NOA HEKOTOPbIM YI/IOM K TOPU3OHTY C HayaibHOM CKOPOCTbIO
6 M/c. HaliguTe CKOPOCTb KaMHA B MOMEHT NageHUA Ha 3eMIo.

CHapaa maccolt 50 Kr, neTALmMiA BAOb pefibcoB co ckopocTbio 600 m/c, nonagaer B
nnatdopmy ¢ neckom maccoit 10 T 1 3acTpeBaeT B necke. CKOpOCTb CHapAAa B MOMEHT
nageHua obpasyet yron 45° c ropusoHTOM. Yemy paBHa cKOpocTb naatpopmbl nocne
nonagaHuna cHapaaa, ecan nnatopma ABUMKETCA HAaBCTPeUyY cHapAdy co ckopocTbio 10 m/c?

Jloaka cTouT HENOABUXKHO B cToAYElM BoAe. YenoBek, Haxoaawmiica B 104Ke, nepexoauT ¢
ee Hoca Ha Kopmy. Ha KaKoe paccToAaHMe NepeMecTUTCs N04Ka, eC/M Macca Yenoseka 60 Kr,
macca noaku 120 kr, gavHa nogku 3 m? ConpoTuBAEHUE BOAbI HE YYUTbIBAT.



9.

C KaKoW CKOpPOCTbo HaAo 6POCUTL MAY BHU3 C BbICOTbI 3 M, 4TO6bI NOC/E yAapa O 3eM/H0 OH
NOANPbITHYA HA BbICOTY 8 M? YAap cunTaTh abCoONOTHO YNpyrum.

KoHTposbHan pabota Ne 5

MexaHuyeckme KonebaHma 1 BOJIHbI

K-5. BapuaHr 1.

1.

[py3, NoABeLleHHbl Ha Npy*KKHe, 3a 1 muH cosepluna 300 KonebaHuit. Yemy paBHa YacToTa
n nepuog konebaHum rpysa?

YacTtoTa KonebaHuit KamepToHa 440 lu. KakoBa A/1MHa 3BYKOBOM BOJ/IHbI OT KAMEPTOHa B
BO3/yXe, eC/IM CKOPOCTb pacnpocTpaHeHus 38yKa npm 0 °C B Bo3ayxe pasHa 330 m/c?

Mo rpaduKy rapmoHuYeckmx konebaHuit (puc. 125) onpegenvte amnantyay, nepuoa,
YyacToTy KonebaHui.

CKONbKO KonebaHuit coBepLlunn maTeMaTUYeckmii MaaTHKK 3a 30 ¢, ecan YacToTa ero
KonebaHui paBHa 2 'u? Yemy paBeH nepuog ero konebaHuin?

Onpeaenute yckopeHue cBo604HOM0 NageHMsA Ha NoBepxHOCTM Mapca npu yCA0BUM, YTO
TaM MaTEMATUUYECKUIN MaaTHUK anmHon 50 cm coseplumn 6b1 40 KonebaHuii 3a 80 c.

Yemy paBHa CKOPOCTb PacnpoCTPaHEHUs MOPCKOM BOJIHbI, €C/IN YeN0BEK, CTOALMI Ha
6epery, onpenennn, YTo PaccToaHNE MeXAy ABYMA COCEAHUMM rPebHAMM BOMH PaBHO 8 M U
332 MUHYTY MMMO Hero npoxoaunTt 45 BO/IHOBbIX rpebHen?

CKO/IbKO BPEMEHW NAET 3BYK OT OAHOM KeNe3HOLOPOKHOM CTaHLMKN A0 APYroi no
CTaNbHbIM PENbCAM, EC/IU PACCTOAHME MEXAY HUMM 5 KM, @ CKOPOCTb pacnpocTpaHeHus
3ByKa B cTasM pasHa 500 m/c?

KaKoBO COOTHOLLEHWE YacTOT KosiebaHuii ABYX MassTHUKOB, €CN UX AJIMHbI OTHOCATCA Kak
1:4?

Kak nameHuTtca nepunog KonebaHnii maTeMaTMYeCKoro MasaTHMNKa, eC/IM ero nepeHecTym ¢
3emu Ha JlyHy (gs = 9,8 m/c%; gq = 1,6 m/c?)?
X, CM

5
01234/5\6%'8:'5

Puc. 125

K-5. BapuaHrT 2.

1.

HuTAHOM MaaTHMK coBepwmnn 25 konebaHuit 3a 50 c. Onpeagennte nepmog n 4acToTty
KonebaHui.

OnpeaennTte, Ha KAKOM PaCcCTOSIHUK OT HabtoaaTeNsa yaapuaa MOJHUSA, €C/IM OH yCbiWwan
rpom yepes 3 ¢ NOC/e TOro, Kak YBUAEA MOHUIO.



3. Mo rpaduky (puc. 126) onpegenute amnauTyay, nepmoa n 4acToTy KonebaHui.

4. KaKoBa A/IMHa MaTeMaTUUYECKOro MaaTHNKa, COBEPLLAIOLLErO rapMOHNYeckme KonebaHusa ¢
yactotoi 0,5 'y, Ha noBepxHOCTU JyHbI? YCKOpeHne cBo60AHOro NajeHna Ha NOBEPXHOCTH
JlyHbl 1,6 m/c’.

5. [AnnHa mopcKon BOMHbI paBHa 2 M. Kakoe KoinyecTso KosnebaHui 3a 10 ¢ cOBEPLUMT Ha Hel
MOMN/JaBOK, €CNIN CKOPOCTb PacnpPoCTPaHeHUa BOIHbI paBHa 6 m/c?

6. KaK HY)XHO M3MEHUTb AJIMHY MaTEMATUYECKOrO MAATHMKA, YTOBbI Nepuog, ero KonebaHui
YMEHbLWUTb B 2 pasa?

7. Onpe,u,envlTe AONMNHY MaTeéMaTU4eCKOro MmaaTHUKa, KOTOprl\;I 3a10¢c coBeplLlaeT Ha 4 NONHbIX
KonebaHus MeHbLUE, Yem MaTEMaTUYECKNIA MasTHUK ,Cl,ﬂl/IHOﬁ 60 cm.

8. OauH maTemaTUYeCKUn MaaTHUK MMeET nepunog KonebaHuin 3 ¢, a apyroit — 4 c. Kakos
nepuog, KonebaHnin maTteMaTM4EeCKOro MasTHUKA, AJIMHA KOTOPOTo paBHa CyMMe AJ/1IMH
YKa3aHHbIX MAATHUKOB?

9. Yemy paBHa ANMHA BOJIHbI HA BOAE, €C/IN CKOPOCTb PacrnpocTpaHeHua BoIH paBHa 2,4 m/c, a
Tesno, nnagatoLLee Ha Boae, cosepLuaeT 30 konebaHuii 3a 25 c?

X, M4
101
0
1 3 4 t,c
._-10_
Puc. 126

ONneKTpoMarHMTHoe none
K-6. BapuaHT 1.

1. Mo rpaduky (puc. 129) onpeaennte nepnoa, 4acToTy U amnanTyay KonebaHuit Cuabl TOKa.

i, MmA A
5 o
5 0,04 0,08
0,02\/ 0.06\/ {,c
=5
Puc. 129

2. Ha Kakoli yactoTe paboTaeT pagMocTaHuma, nepeaasas Nnporpammy Ha BosiHE AJinHol 250
m?

3. Onpegenute cuny TOKa, NPOXOAALLErO NO NPAMOJANHENHOMY NPOBOAHUKY, HaX04ALLEMYCA B
OAHOPOAHOM MarHMTHOM nosne ¢ uHaykumen 10 Ta, ecam Ha aKTUBHYIO YacTb NPOBOAHUKA
anuvHon 40 cm gencteyeT cuna 20 H. MpoBOoAHWUK pacnonoXKeH nepneHaMKyAspHO TNHUAM
MarHUTHOM MHAYKUNMN.



4. TIPOTOH ABMMKETCA co cKopocTbio 10° M/c nepneHAMKyAAPHO OAHOPOAHOMY MarHUTHOMY
nosito ¢ uHaykumert 1 Ta. Onpeaenvte cuny, AeUCTBYIOLLYHO Ha NPOTOH.

5. JneKkTpOH OnNMCbIBaeT B O4HOPOAHOM MArHUTHOM MOJIE OKPYKHOCTb PaANycom 4 mm.
CKOpOCTb ABUMKEHWNA 3/1EKTPOHA paBHa 3,5 ¢ 10° m/c. Onpegenvte MHAYKUMIO MAarHUTHOTO
nons.

6. KakoBa cvna TOKa B NPAMOJIMHEHOM NPOBOAHWKE, MOMELLEHHOM B OAHOPOAHOE
MarHUTHOE noJsie NepPneHANKYAAPHO NUHUAM UHAYKLMW, eCAN OH He NagaeT? 1 m ero ANvHbI
MmeeT maccy 3 Kr, a MUHAYKUMA MAarHMTHOro nona pasHa 20 Ta.

K-6. BapuaHT 2.

1. Mo rpaduky (puc. 130) onpeaennte nepmoa, 4actoTy U aMnAUTYyAy KosiebaHui cubl TOKa.

i,MA &
20 -
0 0,02 0,04
0,01\/ 0,03\/ t,c
-20 -
Puc. 130

2. Yemy paBHa A/MHa BOJIH, NOCbINAeMbIX pagmMocTaHumen, paboTarowen Ha Yactote 1400 Kly?

3. Ha npAmonunHeliHbIM NPOBOAHUK C TOKOM, MOMELLEHHbI B 04HOPOAHOE MArHUTHOE Mnose C
unHaykumen 0,34 Tn, pgencteyet cuna 1,65 H. Onpegenute AAnHYy NPoBOAHMKA, €CAU OH
pacnoaoXeH nepneHaMKyAApHO AMHUAM UHAYKUUM MAarHUTHOro nond. Cuna Toka 8
nposogHuke 14,5 A.

4. JNeKTPOH BNAETAeT B 0AHOPOAHOE MarHMTHoe nosne ¢ uHaykumen 0,5 Ta co ckopocTtbio 20
000 Km/c nepneHAMKYAAPHO INHUAM MarHUTHOW MHAYKUMK. Onpeaennte cuay, C KOTOPon
MarHMTHOe nosne AeNCTBYET HA 3/IEKTPOH.

5. 3JneKTpOoH, ABUTrAACb CO CKOPOCTbtO 3,54 10° m/c, nonagaeT B 04HOPOAHOE MarHUTHoe
none c UHAyKuUmen 2 o 10° Tn nepneHaANKYAAPHO TMHUAM MarHUTHON MHAYKLUMU U
NpPoAOMKAET ABUTATLCA MO OKPYKHOCTU paguycom 10 cm. Onpenennte OTHOLWEHME 3apAaa
3/IEKTPOHA K ero macce.

6. Cuna ToKa B ropM30HTA/IbHO PACMONIOKEHHOM NPOBOAHUKE AnnHOM 10 cm 1 maccoli 2 r
paBHa 10 A. KakoBa MHAYKLMS MarHMTHOTO MOJIA, B KOTOPOE HYXXHO MOMECTUTb NPOBOAHUK,
YTOObI CUNA TAMKECTU YPaBHOBECUAACh CUNON, AENCTBYIOLWEN HAa NPOBOAHMK CO CTOPOHbI
MarHuTHoro nona?



