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MNOACHUTEJIBHASA 3AIINCKA

IIporpamma 1o pusuke Ha ypoBHE OCHOBHOT'O O0IIETO 00pa30BaHuUs
COCTaBJICHA Ha OCHOBE IOJIOKEHUH U TpeOOBaHUH K pe3yIbTaTaM OCBOCHHUS Ha
0a30BOM YpOBHE OCHOBHOM 00pa30BaTeIbHON MPOrpPaMMBbI, IPEICTABIECHHBIX B
dI'OC 00O, a takxe ¢ yu€toM (henepanpHOii paboueii MporpaMMbl BOCTIUTAHUS U
pean3yeTcs MOJIHOCThIO B cOoTBeTCTBUU ¢ DenepanpHoil padboyei mporpaMMoi 1o
npeamery «Dusnkay.

ConmepxaHue mnporpaMmbl IO (U3MKE HANpaBlIeHO HAa (OPMUPOBAaHUE
€CTECTBEHHOHAYYHOW TPaMOTHOCTH OOY4YalOIMXCS U OPraHU3ALMI0 HU3YYEHUS
(Gu3MKK Ha NEATEeIbHOCTHOM OCHOBe. B mporpamme mno (usnke y4uTHIBAIOTCS
BO3MOYKHOCTH y4yeOHOro mpenMera B peanuzanuu tpedoBanuii ®I'OC OO0 k
TUTAHUPYEMBIM JTHYHOCTHBIM U METalpeIMETHBIM pe3ybTaTaM 00ydeHus, a TakKe
MEXKMPEAMETHBIE CBS3M €CTECTBEHHOHAYYHBIX YYEOHBIX TMPEAMETOB Ha YpPOBHE
OCHOBHOT'0 00111eT0 00pa30BaHUsl.

[TporpamMMma 1o (u3MKe ycTaHaBIUBAET paclpesesieHue yueOHOro MaTepuana
1o rojam o0yudeHus (10 Kjaccam), MpeuiaraeT NpUMEPHYIO MOCIEI0BATENIbHOCTh
W3YyYCHUS T€M, OCHOBAaHHYIO Ha JIOTHKE Pa3BUTHS MPEAMETHOTO COACPKAHHS U
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00yUaroIXCs.

[TporpamMmma mo @usuke pa3zpaboTaHa € LENbI0 OKa3aHUS METOJUYECKOU
MOMOIIM YUYUTEIIO B CO3/IaHUU paboyell mporpaMmbl 0 y4eOHOMY HPEIMETY.

®du3zurka ABIAETCS CUCTEMOOOPA3YIOLUIUM JIJIsl €CTECTBEHHOHAYYHBIX Y4€OHBIX
PEIMETOB, TMOCKOJIbKY (HU3NYECKUE 3aKOHBI JIeKAaT B OCHOBE IPOLIECCOB W
SBJICHUN, W3yYyaeMbIX XHUMHEH, OWoJIoruel, acTpoHOMUEH ©  (GU3UICCKOU
reorpaduel, BHOCUT BKJAJ] B €CTECTBEHHOHAyYHYIO KapTUHY MHpa,
IpeloCTaBsieT HauOoJiee SICHble O0pa3lbl MPUMEHEHHUS HAay4dHOTO METOoJa
MO3HAHMSI, TO €CTh CII0C00a MOYYEeHUS JOCTOBEPHBIX 3HAHUM O MHpE.

Opnna U3 riaBHBIX 3a7a4 (PU3MUecKoro oOpa3oBaHUsI B CTPYKType OOIIEro
oOpa3oBaHMsI COCTOMT B (DOPMHPOBAHMM ECTECTBEHHOHAYYHOW T'PAaMOTHOCTH H
MHTepeca K HayKe y 00y4arouuxcs.

Wzydyenne ¢u3ukun ©Ha 0a30BOM ypOBHE TMpENIoJiaracT OBJAJCHHE
CIIEYIOIMMH KOMIIETEHTHOCTSMHU, XapaKTEPU3YIONINMH €CTECTBEHHOHAYYHYIO
I'PaMOTHOCTb:

e HAYYHO OOBSCHATH SBJICHUS;

e OIICHUBATh U MOHUMATh OCOOCHHOCTH HAYYHOI'O UCCIIEIOBAHMS;

e UWHTEPIPETHPOBATh  JaHHbIE W  HCIOJB30BaTh  HAy4YHBIC
J0Ka3aTeNbCTBA JUISI TIOTYYCHHSI BHIBOIOB.

[lenn wusyueHus ¢GU3MKA HA YPOBHE OCHOBHOTO OOIIEro 00Opa3oBaHUs
omnpenenensl B Konuenmuun npenoaaBanust yueOHoro mnpeamera «®Pusuka» B



oOpazoBarenbHBIX opraHuzauusix Poccuiickoit denepauuu, peanu3yromux
OCHOBHBIE  0011€00pa30oBaTe/IbHbIE MPOTPAMMBI, YTBEPKACHHONH pElICHUEM
Komnernn Munucrepcrsa npocseienust Poccutickoin @enepanuu (poToKos oOT 3
nexadps 2019 r. Ne [1K4BH).

ey uzyyeHust pu3suKu:

npuoOpeTeHue HWHTEpeca M CTPEMJICHUS OOYyYalomMXCsi K HAaydHOMY
U3YYCHUIO TIPUPOABI, Pa3BUTHE WX HWHTEIUICKTYalbHBIX W TBOPYECKHUX
CIIOCOOHOCTEI;

pa3BUTHE TPEACTABICHUN O HAyYHOM METOJE TO3HAHUS U (OPMUPOBAHHE
UCCJICIOBATEIILCKOTO OTHOIICHHUS K OKPYKAIOIIIM SIBJICHUSIM;

dbopMupOBaHHE HAYYHOIO MHUPOBO33pPEHUS KaK pe3yibTaTa M3y4eHHsS OCHOB
CTPOEHUS MaTepuH U PyHIaAMEHTAIBHBIX 3aKOHOB (DH3HKU;

dbopMupoBaHUE TMPEACTaBICHUN O poiid (U3UKKU 711 Pa3BUTHUS JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH;

pa3BuTHE MIPEICTaBICHUM 0 BO3MOYHBIX cepax Oynyuen
npodeCCUOHANIBHONU JEATENIbHOCTU, CBSI3aHHOM € (DU3UKOM, MOATOTOBKA K
JanbHenIeMy oOy4eHHI0 B 3TOM HaIPaBIICHUH.

JlocTikeHne 3TUX 1eNiel mporpaMmsbl 1o (GU3UKe Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHUs 00ECTICUNBACTCS PEIICHUEM CICAYIONIUX 3a1a4:

pUOOPETEHUE 3HAHUI O TUCKPETHOM CTPOCHHH BEIECTBA, O MEXaHHYECKHX,
TEIJIOBBIX, DJIEKTPUUECKUX, MATHUTHBIX  KBAHTOBBIX SIBICHHSIX;
npUOOpETEeHNE YMEHUU OMHCHIBATH U OOBACHATH (DU3MYECKUE SIBICHUS C
UCITI0JIb30BAaHUEM TTOJTYYCHHBIX 3HAHUM;

OCBOCHHME METOJOB  PEIICHUS MPOCTEHININX  pAacu€THBIX 3aJad ¢
WCITOJIb30BAaHUEM bU3UIECKUX MOJICIICH, TBOPYECKHUX U
MPaKTUKOOPUCHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUI HAOMIOAATh MPUPOJIHBIE SIBJICHUS M BBIMOIHATH OIIBITHI,
nabopatopHble  pabOTBl M JKCIEPUMEHTAJIbHBIE  HCCICIOBAHHSI  C
UCITOJIb30BAaHUEM U3MEPUTEITBHBIX TPHOOPOB;

OCBOEHHE MNPUEMOB pabOThl ¢ HHPOpMaruend QU3NYECKOTO COJIepIKAHUS,
BKJIFOYasi WHPOPMAIMIO O COBPEMEHHBIX JOCTIKECHUAX (DM3UKH, aHAIN3 U
KPUTUYECKOE OlICHUBaHUE MH(GOPMAIIHH;

3HAKOMCTBO €O c(epamu mpodecCHOHANBEHON eATeTbHOCTH, CBSI3aHHBIMU C
(bU3UKOHN, B COBPEMEHHBIMHU TEXHOJIOTHUSIMH, OCHOBAHHBIMU Ha JTOCTHIKEHUSIX
(bu3MUEeCcKO HAYKH.

Ha w3yudenne ¢usuku (0a30BbI ypOBEHb) HA YPOBHE OCHOBHOTO OOIIETO

oOpazoBanus oTBoauTCs 238 yacoB: B 7 kiacce — 68 yacoB (2 4yaca B HEJEN0), B 8
KJ1acce — 68 yacoB (2 4aca B Hezento), B 9 knacce — 102 gaca (3 yaca B HEJENIO).



[Ipennaraemslii B mporpamMmMe no (pu3HuKe nepeyeHb JadopaTopHbIX paboT U
OTIBITOB HOCUT PEKOMEHIATENIbHBIN XapaKTep, YUUTEb JeIaeT BEIOOP MPOBEICHHUS
7a00paTOpHBIX PabOT U OMBITOB C YYETOM HMHAWBUIYAITBHBIX OCOOEHHOCTEH
o0ydJaromuxcs, CHUCcKa SKCIEPUMEHTAIBHBIX 3a/laHui, MpeIaraéMbIX B paMKax
OCHOBHOTO TOCY/IapCTBEHHOT0 YK3aMeHa 10 (pU3UKE.



COAEPXKXAHUE OBYUEHUA
7 KIIACC

Pasznea 1. ®usuka u e€ poib B IO3HAHUM OKPYKAOIIEr0 MUPA.

®dusnka — Hayka O npupone. SBneHus npuponbl. PU3HUECKUE SIBICHUSA:
MEXaHUYECKHUE, TEIUIOBBIE, JJIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckue BennuuHbL. 3MepeHune @usnmueckux BeauuuH. Puznyeckue
npudopsl. [lorpentHocts u3mepeHunil. MexxayHapoaHasi CUCTEMA €IHHMII.

Kak ¢usuka u Jpyrue ecTecTBEHHbIE HAayKd HW3Y4arOT TMPUPOIY.
EcrecTBeHHOHay4YHBId METOJl TMO3HAHMA: HAONIO/EHUE, IOCTAHOBKA HAay4YHOI'O
BOIPOCA, BBIIBUJKEHUE TUIIOTE3, SKCIIEPUMEHT 110 NMPOBEPKE TUIIOTE3, 0OBICHEHNE
HaOmogaemoro siBiaeHus. Onucanue GU3NUECKUX SIBICHHUI C TOMOIIBIO MOJIEIEH.

Hemoncmpauuu.

1. MexaHudeckne, TEIUIOBBIE, JJIEKTPUYECKHE, MATrHUTHBIC, CBETOBBIC

SIBJICHHUSI.

2. @uznyeckue npuOOPHl U MPOLEAypa MPSAMBIX U3MEPEHUIN aHAJIIOTOBBIM U

1U(POBBIM NPUOOPOM.
Jlabopamopuvie pabomul u onvimol.
1. OmnpeneneHue UEHbI AJIEHUS MIKaJIbl U3MEPUTEIBHOIO TpUOOpa.
2. M3mepeHue pacCTOSHUMU.
3. H3mepenue 00bEMa KUAKOCTU U TBEPOTO TENA.
4. OnpeneneHue pa3MepoB MalbIX TEN.
5. M3mepenue temmeparypsl NpU MNOMOIIM KHIKOCTHOTO TEPMOMETpa U
JATYMKA TEMITEPATYPHI.

6. IIpoBeneHue uccienoBaHus MO MPOBEPKE TMIIOTE3BI: JAJIBHOCTH IMOJIETA
HIapyKa, MyImEeHHOr0 TOPU30HTAIBHO, TeM OO0JbllIe, YeM OOJbIlIe BbICOTA
IyCKa.

Paznen 2. IlepBoHayajibHbIe CBe€HUS 0 CTPOEHUH BelllecTBA.

CrpoeHue BeliecTBa: aTOMbl M MOJEKYJbl, HX pa3Mmepbl. ONbITHI,
JIOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE BEIIECTBA.

JIBmxenne wyactui BemiecTBa. CBS3b CKOPOCTHM JBWKEHHS YacCTHUI[ C
TeMriepatypoil. bpoyHoBckoe aBuxenue, nuddys3us. BzammoneicTBue uacTuil
BEIIECTBA: ITPUTSLDKEHNUE U OTTAIIKUBAHHUE.

ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOCHUE T'a30B, JKUAKOCTEH M TBEPIBIX
(kpucTamIM4yeckux) Tesl. B3auMoCBs3b MEXy CBOWCTBAMU BEIIECTB B Pa3HBIX
arperaTHhIX COCTOSIHUSIX M UX aTOMHOMOJICKYJISIPHBIM cTpoeHreM. OcoOEHHOCTH
arperaTHbIX COCTOSIHUM BO/JIbI.



Hemoncmpayuu.

1. HabmroneHue OpOyHOBCKOTO JABMKEHHUS.

2. Habmonenne nuddysum.

3. HaOmionenue  siBneHud,  OOBSACHAIOMIMXCS ~ MPUTSIKEHUEM WM
OTTaJKMBAaHUEM YACTHUII BEIIECTBA.

Jlabopamopuvie pabomul u onvimol.

1. OueHka JuaMerpa aromMa METOAOM PsAOB (C  HCIOJNb30BAaHUEM
dboTtorpaduii).

2. OnbITHI 10 HAOJIOCHHUIO TEMIOBOT'O PACIIMPEHHUS ra30B.

3. OnbIThl 10 OOHAPYKEHUIO ACUCTBUS CUJI MOJIEKYJISIPHOTO MPUTSKEHUS.

Pa3nea 3. /IBukeHHe U B3aUMOJAEHCTBHE TeJl.
MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpeliHsAsI CKOPOCTh MPH HEPAaBHOMEPHOM JBUKEHUH. Pacuér mytu u
BPEMEHU JIBUKCHUSI.
SlBneHne unHepuMM. 3aKOH HMHEPUUHM. B3aMMoAenCTBHE TEN KaKk NPUYMHA
W3MEHEHUSI CKOPOCTH JBWKEHMS Tell. Macca Kak Mepa HWHEPTHOCTH Telna.
[InoTHOCTH BemiecTBa. CBSI3b IUIOTHOCTH C KOJHWYECTBOM MOJIEKYJ B €IUHULIC
o0BbEMa BelleCTBa.
Cwmita Kak XapakTepuCTHKa B3auMoAeuCcTBHs Tesl. CHila ynpyrocTd M 3aKOH
['yka. 3MepeHue CHIibl ¢ MOMOIIBIO AUHAMOMETpA. SIBJIECHHUE TIATOTEHUS W CHIIA
TsokecTd. CHila TSDKECTH Ha Jpyrux miaHerax. Bec tena. Heecomocts. CrioxkeHue
CUJI, HAMPABJIEHHBIX MO OJHOM mpsiMoi. PaBHOnelcTByromas cuil. Cuia TpeHUsl.
TpeHne CKOJIbXKEHUS U TPEHUE MOKOSA. TpeHUe B MPUPOJIE U TEXHUKE.
Hemoncmpauuu.
1. HaOnrogeHune MexaHUUECKOTO JBUKCHUS Tea.
2. N3mepeHune CKOpOCTH MPSAMOJIUHENHOTO JIBUKCHUS.
3. HaOmronenue siBneHus HHEPIUU.
4. HabOnroneHue U3MEHEHUs] CKOPOCTH TIPU B3aUMOJEHCTBUM TEl.
5. CpaBHEHHME MaccC 10 B3aUMOJICHCTBUIO TE.
6. Cno)xeHue cuJjl, HapaBJIEHHBIX MO OJHOMN MPSIMOM.
Jlabopamopuvie pabomul u onvimaol.
1. OmnpenesieHHE CKOPOCTH PAaBHOMEPHOTO JABUXKEHUS (IlIapuKa B )KUIAKOCTH,
MOJIEJIN AJEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

2. OmpeneneHre CpeHEN CKOPOCTH CKOJBXKEHHS OpycKa WM IIapuKa o
HAKJIOHHOM TUIOCKOCTH.
OmnpeneneHue MIOTHOCTH TBEPAOTO TeNa.

4. OmbITHI, JEMOHCTPHUPYIOIIHME 3aBUCUMOCTh pacTsDKeHHs (nedopmarun)
MPY>KUHBI OT TIPUIIOKEHHOM CHUITBI.



5. ONBITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIBI TPEHUS CKOJBKCHHUS OT
BECa TeJa U XapaKTepa COMPUKACAIOIINXCS TOBEPXHOCTEH.

Paznen 4. JlaBjienne TBEPABIX TeJl, dKMAKOCTEN U ra30B.

JaBnenue. CriocoObl yMEHBIIIEHUSI M YBETUYEHUS NaBieHus. JlaBieHue rasa.
3aBUCUMOCTh JIaBJICHUSI raza OT 00bEMma, Temmepatypbl. llepenaua naBieHus
TBEPBIMU TEJIAMU, KUIAKOCTSIMU U razamu. 3akoH Ilackans. [lHeBMatuueckue
MalIuHbl. 3aBUCUMOCTb JaBJICHUS KUJIKOCTU OT TiayOuHbl. ['mapocrtatudeckuit
napajaokc. Coobmiaroniyecs: cocysl. [ uapaBnuyeckue MeXaHUu3MBbl.

AtMocdepa 3emnn u atrmocdepHoe naBieHue. [IpuuuHbI CyliecTBOBaHUS
BO3MymrHOKW 000oukn 3emiu. OmbiT Toppuuemm. M3mepenue armochepHOTO
JaBJICHHs. 3aBUCUMOCTh aTMOC(EPHOTO JAaBJICHUS OT BBICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 M13MepeHus aTMOC(hHEPHOTO TaBJICHHUS.

JelicTBue KUAKOCTHA U ra3a Ha NOTPYKEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxormiaBanue.

Hemoncmpauuu.
3aBUCUMOCTH JAABJICHUA ra3a OT TeMIEPaTyphI.

[lepenaua gaBiIeHUs )KUIKOCTBIO U Ta30M.

Coobmiaromuecs cocyabl.

['mppaBnuyeckuii mpecc.

[IposiBrienne nercTBUs aTMOCHEPHOTO JABJICHHUS.

3aBUCUMOCTh BBITAJKUBAIOLIEH CHJIBI OT 00bEMa MOTPYKEHHOW YacTu
TeJa U MIOTHOCTH KUJIKOCTH.

o vk w N e
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PaBeHCTBO BBITAJIKMBAIOIIEH CUJIBI BECY BBITECHEHHOM KHUJIKOCTH.

8. YcIIOBHE IUIABaHUS TEJN: IUIABAHHWE WJIA MOTPYKEHUE TEI B 3aBUCUMOCTH
OT COOTHOIIICHHUS TNIOTHOCTEH TeJa U KUJIKOCTH.

Jlabopamopuvie pabomul u onvimaol.

1. HccnenoBanue 3aBUCHMOCTH Beca Teja B BOJIE OT 00bEMa MOTPyKEHHOM B
J)KMIKOCTb YacTH Tea.

2. OmnpeneneHue  BBITAIKUBAIOLICH  CHUJIbI, JCHUCTBYIOIIEHM Ha  TEJNO,
IIOIPYKEHHOE B JKUIKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BBITAIKUBAOLIEN CHIIBL, JEUCTBYIOIIEH HA TEJIO
B JKMJIKOCTH, OT MACChI TeJa.

4. OnbITbl, JEMOHCTPUPYIOIIAE 3aBUCMMOCTH BBITAJIKMBAIOIICH CHIIBI,
JNEUCTBYIOIIIEH Ha TEJIO B JKUJIKOCTH, OT O0BEMa MOrpYKEHHOU B
JKHIKOCTb YaCTH TeJia U OT MJIOTHOCTH KUJIKOCTH.

5. KoHCcTpyupoBaHne apeoMeTpa WIM KOHCTPYMPOBAHUE JIOOKU U

OIIpELEIIEHUE €€ IPYy30HOABEMHOCTH.



Pa3znen 5. PaGora 1 MOIIHOCTB. JHeprus.
Mexanunueckasi pabota. MOIIHOCTS.
[IpocTble MexaHU3MBI: pblyar, OJIOK, HAKJIOHHAas IUIOCKOCTh. [IpaBmiio
paBHOBecHsl pbluara. l[lpumeHeHMe IpaBuiIa paBHOBECHsI pbluyara K OJIOKY.
«3omotoe mpaBuio» MexaHuku. KIIJ[ mnpocteix MexanusmoB. IIpocteie
MEXaHU3MBI B OBITY U TEXHUKE.
Mexanuueckass »Heprus. KuHeTnyeckas M NOTEHUUAJIbHAs JHEPTUS.
[TpeBpaleHre 0JHOTO BUIa MEXAaHUUECKOW SHEPIUU B Ipyroi. 3aKOH COXpAHEHUs
HHEPrUH B MEXAHUKE.
Jemoncmpayuu.
1. IIpuMepsl MPOCTHIX MEXAHU3MOB.
Jlabopamopuvie pabomul u onvimol.
1. Omnpenenenue paboThl CUJIbI TPEHUS MPU PAaBHOMEPHOM JIBUKEHUH Teja
110 TOPU30HTAIBHON TTIOBEPXHOCTH.

2. HccnenoBanue ycnoBuil paBHOBECHUS pblyara.
N3mepenne KII/] HakKJIOHHOM IIIOCKOCTH.

4. V3yuyeHune 3aKOHA COXPAaHEHUS MEXAHUYECKON DHEPTUH.

8 KJIACC

Pa3znea 6. TeruioBbie ABJICHUS.

OCHOBHBIE TIOJIOKEHHSI MOJIEKYJISIPHO-KUHETUYECKOM TEOPUU CTPOCHHUS
BellecTBa. Macca U pa3Mmepbl aTOMOB M MOJEKYJ. ONbIThI, MOATBEPKAAIOIINE
OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHOKUHETUYECKOW TEOPHUU.

Mopgenu TBEPAOro, KUJIKOTO M Ta3000pa3HOTO COCTOSIHUM BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObICHEHHE CBOMCTB Ta30B, XKUIAKOCTEH U
TBEPABIX TEJI HA OCHOBE TMOJIOKEHUU MOJEKYJIPHO-KUHETUUECKOW TEOPHUHU.
CmauuBaHNE U KallWUISIPHBIE SIBJICHU. T€IIOBOE PACIIMPEHUE U CKATHE.

Temneparypa. CBsi3b TemIepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBHUKEHUS
yacTull. BHyTpeHHsisi sHeprusi. CrnocoObl HM3MEHEHHsS] BHYTPEHHEH HHEpPruu:
Temionepeaaya 151 COBEpIIECHUE paboTHI. Buner TEIUIONEpEAAUH:
TEIUIONPOBOJAHOCTD, KOHBEKLIHS, U3JIyYEHHUE.

KomnyectBo Temnotel. YaenbHas TEIIOEMKOCTH BEIIECTBA. |eIJIOOOMEH U
TEIJIOBOE paBHOBecHe. YpaBHEHHE TemioBoro Oamanca. IlmaBnenue u
OTBEPJICBAHUE KPUCTAUIMYECKUX BEWIECTB. YAEIbHAS TEIUIOTA IUJIABJICHUSA.
[TapooOpa3oBanue u koHaeHncamws. Mcmapenune. Kunenwe. Ynaenpnas Teruiora
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEpaTypbl KWUIIEHHS OT aTMochepHOTo
JABJICHHUS.

BrnaxHocTh BO3ayXa.

DHeprus TOIIMBa. Y IeJIbHas TEMI0Ta CTOPaHUs.



[Mpunuumner paGotsl TemnoBbix aBurareneit KIIJ| TtemmoBoro nsuratens.
TernnoBble ABUTATENN U 3aIIATA OKPYKAOIIEH CPEBI.
3aKOH COXpaHEHMs U MPEBPALLEHUS YHEPTUU B TEIJIOBBIX IPOLIECCAX.

Hemoncmpayuu.

1.

2
3
4.,
5

© ® N o

HaGnronenrie OpoyHOBCKOTO ABUKEHUS.

Hab6mronenue nuddysun.

HabmtoieHue siBleHU CMaYMBaHMSI U KaMJUIAPHBIX SBJICHHIA.
HabmroieHue TermmoBoro pacumpeHust Tedl.

V3MeHeHre AaBiIeHUs Ta3a NpU WU3MEHEHHH 00bEMa M HArpeBaHUM WU
OXJIXKICHUU.

[IpaBuna n3MepeHus TeMITepaTyphbl.

Buner Teronepenadm.

OxmnakIeHre TPy COBEPIIICHUH PaOOTHI.

HarpeBanue npu coBepIieHNH paOOThl BHEITHUMHU CHJIAMHU.

. CpaBHEHHE TETIOEMKOCTEN Pa3JIMYHBIX BEIIECTB.

. Habnronenue xumnenus.

. Habmroienue nocTostHCTBa TeMIEpaTyphl PU TIaBJICHUH.
13.

Moienu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopuvie pabomul u onvimol.

1.
2.
3.

10.
11.
12.
13.

OMnbITE IO OOHAPYKEHUIO IEUCTBUS CUIT MOJICKYJISIPHOTO IPUTSKECHHUSL.
OnbITHI 110 BHIPAIIMBAHUIO KPUCTAIIOB OBAPEHHOM COJIM MJIM caxapa.
OneIThl MO0 HAOTIOEHUIO TEIJIOBOTO PACIIMPEHUSI Ta30B, KUIKOCTEH U
TBEPIBIX TEIL.

OmnpeneneHue JaBieHUs BO3yXa B Oa/JIOHE HITIPHUIIA.

OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCHUMOCTH JABJIICHUSA BO3AyXa OT €ro
00bEMa M HArpeBaHUS WA OXJIAKICHHS.

[IpoBepka rUnmoTe3bl JUHEHHOW 3aBUCUMOCTH JUTMHBI CTOJIOWKA KUJIKOCTH
B TEPMOMETPUUECKOMN TPyOKE OT TeMIEPaTyphl.

HaOnronenne wW3MEHEHHs] BHYTPEHHEH OSHEpPrud Tejla B pe3ysbTaTe
Terionepeaayn U paboThl BHEIIHUX CHUJI.

HccnenoBanue sBJICHHS TEIUIOOOMEHAa MPH CMEIIUBAHUHM XOJIOAHOW U
ropsiyer BOJIBL.

OnpeneneHne  KOJWYECTBA  TEIUIOTHI, TOJYYEHHOTO  BOJOW  IIpHU
TEII000MEHE C HAarpeThIM METAJUTMYECKUM LIHJITHHIPOM.

OnpeneneHue yaelnbHON TEMIOEMKOCTH BEILIECTBA.

HccnenoBanne mponecca UCIapeHusl.

OnpeneneHne OTHOCUTENBHOMN BIaXKHOCTH BO3/1yXa.

Onpenenenue yaeabHOW TEMIOTHI MIABICHUS JIb/A.



Pasznen 7. diekTpruyecKue 1 MATHUTHbIE SIBJICHUS.

Onextpuzauus Teda. J[Ba ponaa 3JIEKTpUYECKHX 3apsiioB. B3ammoneincTBue
3apsbKeHHBIX  Ten. 3akoH Kynmona (3aBUCHMMOCTh  CHJIBI  B3aUMO/JICHCTBUS
3apsKEHHBIX TEJ OT BEJIMYUHBI 3aps0B U PACCTOSTHUS MEKIY TEIAMH).

Onekrpuyeckoe mnone. Hanpsok€HHOCTE anekTpudeckoro mnossd. [IpuHnmn
CYIIEpPIIO3ULINU 3IEKTPUUECKUX MOJIEH (Ha KAYECTBEHHOM YPOBHE).

Hocurenn snexkTpuyeckux 3apsaoB. DJIEMEHTApHbBIA AIEKTPUUYECKUN 3apsl.
Crpoenne aroma. IIpoBOogHMKM W JMDJIEKTPUKH. 3aKOH  COXPAHCHMS
IIEKTPUYECKOTO 3apsija.

OJEKTPUYECKUA TOK. YCIIOBHSA CYIIECTBOBAHUS DJIEKTPUYECKOIO TOKA.
N cTOYHUKM TOCTOSIHHOTO TOKa. JIeWCTBUSA JJIEKTPUYECKOrO0 TOKa (TEMIOBOE,
XUMHUYECKOE, MAaTHUTHOE). DJIEKTPUUECKUI TOK B )KHJIKOCTSX U Ta3ax.

Onextpudeckasd nenb. Cuina  TOka.  DIEKTPUYECKOE  HAIPSDKEHUE.
ConpoTHBIIEHHE NPOBOJHMKA. Y IEJIBHOE CONPOTUBIEHUE BellecTBa. 3akoH Oma
o ydactka uenu. [lociemoBarenbHOE W MApAIUIENBHOE  COCAMHEHUE
IPOBOJTHUKOB.

Pabota ® MOIIHOCTH 3JIEKTpUYECKOro ToOKa. 3akoH Jlxoymns—JleHua.
DJeKTpUYEeCKUe LeNU U MOTPEOUTENH IEKTPUUECKO sHeprun B ObITy. KopoTkoe
3aMBbIKaHHE.

[ToctostHHBIE ~ MarHWTHL.  B3anMOAEHCTBHME  TOCTOSHHBIX ~ MAarHUTOB.
MaruauTHoe nosie. MaruuTHOe nojie 3eMJIu U €ro 3Ha4YeHue JJIs )KU3HU Ha 3eMJle.
Oneir  Opcrega. MarautHoe 1oJjie  dJEKTpUYecKoro Toka. [IpuMmeHeHune
JIEKTPOMArHUTOB B TEXHUKE. J[eMICTBME MAarHUTHOTO IOJIS1 HA IPOBOJHUK C TOKOM.
DNEeKTpOABUIaTeNb IOCTOSIHHOIO TOKa. Mcronbp30BaHME >SJEKTPOABUIATENICH B
TEXHUYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

Omneitel @apanes. SABneHne 3neKTpoMarHuTHOM MHAYKIMH. [IpaBuio Jlenna.

DNeKTporeHepaTop. Crioco6bl MOJTYYEHUS ANEKTPUUYECKOU SHEPTHH.
DNEKTPOCTAHIINY Ha BO30OHOBIISIEMBIX HCTOYHUKAX SHEPTHH.
Hemoncmpauuu.

DJeKTpU3aLus Tell.

JIBa pozia 3JIEKTPUUYECKUX 3apsI0B U B3aUMOJICUCTBUE 3aPSKCHHBIX TEI.
YCTpOUCTBO U IEUCTBUE AIEKTPOCKOIIA.

DNeKTpocTaTHieCcKast HHAYKIHUS.

3aKOH COXPAHEHUSI JICKTPUUECKHUX 3aPsJI0B.

[IpOBOIHUKH U AUBJIECKTPUKH.

MoaenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO TOJIA.

M cTOYHMKY TOCTOSIHHOTO TOKA.

JIeCTBHS 3IEKTPUYECKOTO TOKA.

10. DIEKTPUUECKUN TOK B JKUIKOCTH.

W X N kA WwWwN e



11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

25.

["a30BbIi pa3psia.

N3mepeHue cuiibl TOKa aMIepPMETPOM.

N3mepeHue 3eKTpUUeCKOT0 HAMPSKEHUST BOJIBTMETPOM.

Peocrtar u Mara3uH conmpoTHBIICHUH.

BzanMoelicTBe NOCTOSIHHBIX MAarHUTOB.

MopenupoBaHue HEBO3MOXKHOCTHU Pa3/ICICHUS MOJIOCOB MAarHUTA.
MopenupoBaHue MarHUTHBIX TOJIEH MOCTOSIHHBIX MarHUTOB.
OnbIT IpcTena.

MarauTHoe 1oJjie Toka. DJIEKTPOMArHuT.

JleficTBME MarHUTHOTO TOJIsI HAa MMPOBOIHUK C TOKOM.
DNEeKTPOJIBUTATEIIb MOCTOSHHOTO TOKA.

HccnenoBanue sSIBIEHUS 3JIEKTPOMArHUTHOW UHAYKITUU.

OmnbiThl Dapajnes.

3aBUCMMOCTh HAaIpaBJICHUS HWHAYKIIMOHHOTO TOKa OT YCJIOBHH €ro
BO3HUKHOBEHHS.

DIIEKTPOTreHEepaTOp MOCTOSIHHOTO TOKA.

Jlabopamopuwie pabomul u onvimol.

1.

o vk~ w

10.
11.

12.

13.

OnpITel MO HAOIIOACHUIO DJJICKTPU3AIMHU TN HWHIAYKIUEH U TpH
COIIPUKOCHOBEHUH.

HUccnenoBanne MOEUCTBHUS JJIEKTPUYECKOTO TMOJISI HA MPOBOJAHUKU U
JIARJICKTPUKHU.

COopka u mpoBepka pabOThI JIEKTPUICCKOMN LT MOCTOSHHOTO TOKA.
N3MepeHue u peryaupoBaHue CUIIbI TOKA.

N3MepeHue U peryaIupoBaHUe HaMPSIKEHUS.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa, WAYILETO 4Yepe3 pe3UucTop, OT
COTNPOTUBJICHUS PE3UCTOPA U HAMIPSHKEHUS HA PE3UCTOPE.

OnbITHI, JIEMOHCTPUPYIOILINE 3aBHCHUMOCTbD AJIEKTPUYECKOTO
COINIPOTHUBJICHUS TPOBOJHUKA OT €ro JJIMHBI, IUIOIIAJA MONEPEYHOIO
CEUYEHHUS U MaTepuaa.

[IpoBepka mpaBwia CIOXKEHUS HAMNPSHKEHUM MPU TOCIEI0BATEIHLHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

IIpoBepka mpaBwiia JJjisi CHJIbl TOKa MPU TaAPAJICIbHOM COCIUHEHUU
PE3UCTOPOB.

OmnpeneneHue paboOTHI AIEKTPUUYECKOTO TOKA, UAYIIIETO Yepe3 PE3UCTOP.
OnpeneneHue MOITHOCTH  JJIGKTPUYECKOIO TOKa, BBIACISIEMON Ha
pe3ucTope.

HccnenoBanre 3aBUCMMOCTH CWJIBI TOKA, MAYIIETO Yepe3 JaMIIOUKy, OT
HaNpsHKEHUS Ha HEW.

Onpenenenue KII/[ HarpeBarens.



14. MccnmenoBanre MarHUTHOTO B3aUMOJACHUCTBUS IOCTOSIHHBIX MATHUTOB.

15. I3ydyeHne MarHuTHOTO TOJs MOCTOSHHBIX MAarHUTOB MpPU  HX
00BETUHEHUU U PA3ICIICHUN.

16. MccnenoBanue AEHCTBUS AIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. OOBITBI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTb CHUJIbl  B3aUMOJEHCTBUS
KaTyIIKH C TOKOM KW MarHuTa OT CHWJIbI TOKa W HaIlpaBJICHUS TOKA B
KATYIIKE.

18. MI3ydyeHue AeNCTBUS MArHUTHOTO TOJISL HAa MPOBOAHUK C TOKOM.

19. KoHcTpyHpoBaHue U n3ydeHue padoThl JJIEKTPOIBUTATES.

20. smepenue KII/] anekTpoaBUratesibHON yCTaHOBKH.

21. OnBITBIL IO UCCIEAOBAHUIO SIBJICHUSA JJICKTPOMArHUTHON WHIYKIIUU:
WCCIICIOBAHWE W3MEHCHHW 3HAYEHHWS W HAIPaBICHHUS WHIYKIHMOHHOTO
TOKA.

9 KIIACC

Pazngen 8. Mexanuveckue siBJICHUS.

Mexannueckoe JBWKeHHE. MarepuanbHas Touka. (Cucrema OTCUETA.
OTHOCUTENBPHOCTh MEXAHWYECKOTO JBWKEHUA. PaBHOMEpHOE NPSMOJHUHEHHOE
nBrkeHue. HepaBHoMepHOe npsiMonMHENHOE ABWKEHUE. CpelHsAsl 1 MTHOBEHHAs
CKOpOCTH TeJa IIPU HEPABHOMEPHOM JBUKECHUH.

VYckopenue. PaBHOyckopeHHOe mpsiMosinHENHHOe JBkeHue. CBoOoaHOE
najgenue. OnbiThl ["anumnes.

PaBHOMepHOE ABMMX’EHUE MO OKPYKHOCTH. llepron u yvacrota oOparieHus.
JIuneiHas u yrioBasi CKOpocTH. LIeHTpoCcTpeMUTEIbHOE YCKOPEHHUE.

IIepBeiit 3ak0oH HeroToHa. Bropon 3akon HeroTrona. Tperunii 3akoH HproToHa.
[IpuHIMIT CYyTIEPIIO3ULIUU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: cuiia TPEHUS CKOJIbKEHHUS, CUJIa
TPEHUS TTOKOSI, APYTHE BUJIBI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOpEHHE CBOOOIHOTO
najgeHus. J[Buxenue mianetr BOKpyr Connua. IlepBas kocmuyeckasi CKOpPOCTb.
HesecoMocTh n meperpysku.

PaBHoBecue maTepuanbHON TOUKU. AOCONIOTHO TBEpIOE Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3AKPETITIEHHOM OChIO BpalleHusi. MomeHT cuiibl. LIeHTp TsxecTu.

Nmnynsc tena. IsmMeHeHne umiynbea. Mimynbsc cuiibl. 3aKOH COXpaHEHUs
MMIyJIbCa. PEakTUBHOE NBUKEHUE.

Mexanudeckass pabora W MONTHOCTh. PaboTa CW TSHKECTH, YNPYTOCTH,
TpeHus. CBs3b HEpruu U padoThl. [loTeHIMabHAs PHEPTUS TEJa, MMOHIATOrO HaJl
MOBEPXHOCTHIO 3eMIIH. [loTeHIIManbHast SJHEprus CxKaTtou npykuHbl. Kunetnueckas



sHeprud. TeopeMa 0 KMHETMYECKOW SHEPrHH. 3aKOH COXPAHEHHUS] MEXaHHYECKOU
DHEPI'UH.
Hemoncmpauuu.

1.

o u kAW

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

Halmronenne MexaHU4ecKoro JIBHKEHHUS Tejla OTHOCUTEIBHO Pa3HBIX Tl
OTCUETA.

CpaBHeHue TyTed W TPaeKTOpUW ABUKEHHS OJHOTO U TOrO XK€ Teja
OTHOCHUTEIIBHO PA3HBIX TEJI OTCUETA.

N3MepeHne CKOPOCTH U YCKOPEHUS MPSIMOITMHEWMHOTO JIBUKCHHUS.
HccnenoBanue Mpu3HAKOB PABHOYCKOPEHHOTO JIBUKEHUS.

HaOmronenue aBrKeHUs Tela Mo OKPY>KHOCTH.

HaOmnronenne MexaHu4eCcKuX sIBICHUM, MPOUCXOISIINX B CUCTEME OTCUETA
«Tenexka» mnpu e€ PaBHOMEPHOM H  YCKOPEHHOM  JBWKCHUHU
OTHOCHUTEJIFHO KaOHWHeTa (PU3HKHU.

3aBUCUMOCTh YCKOPEHMSI Tejla OT MacChl TeJla U JICUCTBYIOIIEH HAa HETO
CHJIBL.

HaOmronenue paBeHcTBa CUII PU B3aUMOJICUCTBUM TEIL.

N3MeHeHne Beca Tena mpu YCKOPEHHOM JIBUKEHHH.

Ilepenava uMiysibca Ipu B3aUMOICHCTBUU TeJl.

[IpeobpazoBanus IHEPTUH MPU B3aUMOJICUCTBUU TEIL.

CoxpaHeHre NMITyJIbCca PU HEYTIPYTOM B3aUMOJICUCTBHH.

CoxpaHeHue UMIyJbca Mpu a0COTIOTHO YIPYTrOM B3aUMOJICHCTBUU.
HabGmronenne peakTHBHOTO JIBHYKCHHS.

CoxpaHeHre MEXaHHMYECKON PHEPTUH MPH CBOOOTHOM TTa/ICHUH.
CoxpaHeHrE MEXaHUYECKOW SHEPTHUH TIPU JIBUKECHHUU TeJla MOJ1 IEUCTBUEM
MPY>KUHBI.

Jlabopamopusie pabomul u onvimel.

1.

KoHcTpynpoBaHue TpakTa [Jisi pa3roHa U JajJbHEWIIEr0 PaBHOMEPHOTO
JBHDKCHUS IIAPUKA WIIH TEIIEKKH.

OnpeneneHue CpeaHEel CKOPOCTH CKOJIBKEHHUS Opycka WM JBUKECHUS
HIapUKa [0 HAKJIOHHOW IUIOCKOCTH.

OnpeneneHue yCKOpPEHHs] Tela MpU PAaBHOYCKOPEHHOM JBHXKEHUU I10
HAKJIOHHOM TIOCKOCTH.

HccnenoBanrie 3aBUCMMOCTH MYyTH OT BPEMEHU NPU PaBHOYCKOPEHHOM
JBI)KCHUHU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka TruUMOTE3bl: €CIM MpPU PABHOYCKOPEHHOM JIBJKEHHHM 0€3
HayaJbHOM CKOPOCTU IYTHU OTHOCATCS KakK PsJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIINE MPOMEKYTKH BPEMEHH OJIMHAKOBBI.

Hccnenoanre 3aBUCUMOCTH CHJIBI TPEHUSI CKOJIBKEHHS OT  CHJIbI
HOPMAJILHOTO JaBJICHHUS.



7. Omnpenenenne ko3 HUIIMEHTa TPEHUS CKOJIBKECHHUS.
Omnpenenenue KECTKOCTH NPYKUHBI.

9. Ompenenenue pabOTHl CHIIBI TPEHHUS MPHU PABHOMEPHOM JABIXKCHUU Tela
110 TOPU30HTAILHON TTIOBEPXHOCTH.

10. Onpenenenre pabOTBl CUJIBI  YNPYrOCTH MpU HOABEME TIpy3a C
UCIIOJIb30BaHUEM HETOABUKHOTO U MOJBUKHOTO OJIOKOB.

11. I3y4eHune 3aKOHa COXPAHEHUS YHEPTHH.

Pa3znen 9. Mexannueckue KoJ1e0aHUA U BOJIHBI.

KonebarensHoe neuxenne. OCHOBHBIE XapaKTEPUCTUKU KOJIECOAHUM: TIEPHO/I,
4acToTa, aMIUINTyAa. MareMaTnuecKui U NpYyKUHHBIM MasTHUKH. lIpeBpamienue
SHEPrUM MPH KOJIeOATETHLHOM JIBHIKEHHH.

3aryxaomue — konebaHus.  BpiHyxnaeHHble — KojeOanus.  Pe3onanc.
Mexanudeckue BoJIHBI. (CBOICTBA MEXAaHMYECKMX BOJH. IIpomonbHble U
MONIEPEYHbIE BOJHBI. [[MMHA BOJHBI H CKOPOCTh €€ PacnpOCTPAHEHUS.
MexaHn4deckue BOJIHBI B TBEPAOM TEJE, CEUCMUYECKUE BOJTHBI.

3Byk. I'poMKOCTh 3BykKa U BbIcOTa TOHA. OTpaxeHue 3Byka. MH(pa3Byk u
yIbTPa3BYK.

Jlemoncmpayuu.

1. HaOmronenue kojieOaHMM TET MO JEHUCTBUEM CHUJIIBI TSHKECTU U CHUIIBI
YIOPYTOCTH.

Habmoienue xonebanuii rpy3a Ha HUTH U Ha MPY>KUHE.

HaOmronenne BoIHYKICHHBIX KOJICOAaHUHM U pe30HaHCa.

PacnipocTpanenue npoaoibHbIX U MONEPEYHbIX BOJIH (Ha MOJEIN).

HabGnrogenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYCTHYECKUIN PE30OHAHC.

Jlabopamopuvie pabomul u onvimaol.

1. OnpeneneHve YacTOThl W Mepuojia KoJeOaHMH MaTeMaTUYeCcKOTo
MasTHHKA.

2. OmpeneneHuie 4acTOThl M IEPHOJ1a KOJEOAHHUM MPY>KMHHOTO MasiTHUKA.

3. HccnepoBanue 3aBUCUMOCTH MEPUOJIa KOJeOaHUM MOJBEIICHHOTO K HUTHU
rpy3a OT JJIUHbI HUTH.

4. HccnenoBanue 3aBUCUMOCTH NIEPUOIA KOJICOaHU MPYKUHHOTO MasiTHUKA
OT Macchl rpys3a.

5. IIpoBepka HE3aBUCHUMOCTH IepHOJia KOJIeOAHUM Ipy3a, MOABEIICHHOTO K
HUTH, OT Macchl rpys3a.

6. OmbITbI, JIEMOHCTPUPYIOLIME 3aBUCHMOCTh  Iepuojna  KojeOaHui
MPY>KMHHOTO MasiTHUKA OT MACChl IPy3a U KECTKOCTHU MPYKUHBI.

7. W3mepenue yckopeHus cBOOOJIHOIO MaJEeHUsI.
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Paznea 10. DneKTpOMArHUTHOE MOJI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.

DONEeKTpOMarHuTHOE  MoJIe.  DJIEKTPOMAarHuTHele  BOJHBL.  CBoiicTBa
ANEKTpOMarHuTHbIX BOdH. lllkana siexkTpoMarHUTHBIX BOJH. Mcmonb3oBaHue
ANIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3U.

DneKTpoMarauTHas npupoga csera. CkopocTh cBeTa. BoJIHOBBIE CBOMCTBa
CBETa.

Hemoncmpauuu.

1. CBONCTBA AJIEKTPOMArHUTHBIX BOJIH.

2. BOJIHOBBIE CBOWCTBA CBETA.

Jlabopamopnvie pabomul u onvimaul.

1. M3ydeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO

tenedoHa.

Pa3zgea 11. CBeToBbIe SIBJICHHS.

JlyueBass  mogmenr  cBera.  HMcrounmkm — ceera.  [IpsamosmmHenHOe
pacnpoctpanenue cBeta. 3atmenust Connua u Jlynsl. Otpakenue cera. [lnockoe
3epKaJI0. 3aKOH OTPAXKEHUSI CBETA.

[IpenomneHue cBera. 3akoH MpelomieHUs cBera. [lonHoe BHyTpeHHee
OTpaxkxeHHe cBeTa. Vcnonb30BaHME TMOJHOTO BHYTPEHHETO OTPaKEHUS B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xonm onyueir B JswmH3e. Ontuueckas cucrema ¢oToanmnapara,
MHUKpOCKONIa M Tejeckona. ['ma3 kak omnrThuyeckas cuctema. bin3opykocTs u
JaJIbHO30PKOCTb.

Paznoxenue Oemoro cBera B crektp. Onbitel HetoTona. CroxkeHue
CIIEKTPAJIbHBIX I[BETOB. J{ucnepcus cBeTa.

Hemoncmpauuu.

[IpssMoNMHEWHOE pacIpOCTPAaHEHUE CBETA.

OTtpakeHue cBeTa.

[TonyueHnne n300pakeHUM B MIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajax.
[Ipenomnenue ceera.

Ontuveckuii CBETOBO/I.

Xox ydei B coOuparoriei JIMH3e.

XO0J y4yelr B pacCenBaIOIIEH JIMH3E.

[TonyueHnne n300pakeHU C TOMOIIBIO JIUH3.

[Tpunun aevictBus oToanmnapara, MUKpOCKOIIA U TEJIECKOIA.

10. Moaens rinasa.
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11. PazmoskeHune 6e10ro cBeTa B CIEKTD.
12. [Tomy4yenue 6em0r0 CBETa MPH CIOKEHUH CBETa PAa3HBIX I[BETOB.
Jlabopamopuvie pabomel u onvimel.



1. HccnegoBaHue 3aBUCUMOCTH yria OTPAKEHHsS CBETOBOTO Jiydya OT YIUIa
naJeHUsl.

2. M3yuyeHue xapakTEpUCTHK M300PAKEHUS PEAMETA B IIIOCKOM 3€pKaJe.

3. HccnenoBaHue 3aBUCUMOCTH YIJIa IPEJIOMIIEHHUS] CBETOBOTO Jiyya OT yrIja
NaJICHUS Ha TPAHUIIE «BO3yX—CTEKIION.

4. IlomydeHnue n300pakxeHMii ¢ TOMOIIbIO COOMPAIOIIEH JINH3HI.
Omnpenenenne (GOKYCHOTO pacCTOSIHUSL U ONTHYECKON CHJIBI COOMparonen
JIVH3BIL.

6. ONBITHI IO PA3JI0KEHNIO OEJI0Tr0 CBETA B CIEKTP.

7. OnbITBI O BOCHIPHUSATHIO LIBETA NPEAMETOB NPU UX HAOIIOACHUM uepe3
I[BETOBBIC (PUIIBTPHI.

Pa3gen 12. KBaHTOBbBIE SIBJICHHUS.

Omnwitel Pesepdopna u mianerapHass Mojenb atoma. Monens atoma bopa.
HcnyckaHue u NMoriomeHre cBera aroMoM. KBaHThI. JInHeHYaThie CIIEKTPBI.

PanuoaktuBHOCTh. Anb(a, Oeta- U ramma-usinydeHus. CTpOeHHE aTOMHOIO
anpa. Hyxionnas wmopens aromHoro snpa. HWszortomsl. PannoaxTuBHBIE
npeBpaieHus. [lepron nonypacmnana aTOMHBIX SIEP.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apsAJ0BOTO M MACCOBOIO YHCEIL
DOHeprusi CBsI3M aTOMHBIX sjaep. CBs3p Maccel M dHepruu. Peakuuu cuHTe3a u
nenenus saep. ecrounuku saeprun ConHIa U 3BE3 .

SAnepnas sHeprervka. J[eWCTBUS paguOaKTHUBHBIX HW3JIYYEHUW Ha >KUBBIE
OpTaHU3MBI.

Jemoncmpayuu.

1. CHexTpsl U3IIy4eHUS U TOTJIOLIEHUS.

2. CnekTpsl pa3IMyHBIX T'a30B.

3. ChekTp BoAOpoaa.

4. Habmronenue TpexoB B kamepe BubcoHa.

5. Pabota cuéTunka HOHU3UPYIOLIUX U3TYyYEHUN.

6. Perucrpanus uznmydeHus NpUpOIHbIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopuvie pabomul u onvimel.

1. HaGmrogeHue CIUIONIHBIX U JIMHEWYATHIX CIEKTPOB U3ITyUCHUS.

2. UccnenoBanne TPEKOB: M3MEPEHUE HHEPTUU YACTUIBI 11O TOPMO3ZHOMY

nytH (1o ¢potorpadusim).

3. U3mepeHue pagnoakTuBHOTO (poHa.

IHoBTOPUTEIBLHO-00001HAKOIIMIT MOAYTb.

[ToBTOpUTENHEHO-0000MIAIOMINN MOYJTh TIPEAHA3HAYCH JIJII CHUCTEMAaTHU3aIuu
u  0000IIeHWS TPEIMETHOTO  COACp)KAaHWA W OMNbITa  JICSITEIBHOCTH,
NPUOOPETEHHOTO MPU U3YUYEHUH BCETO Kypca (PU3MKH, a TAKXKe JJI1 MOJATOTOBKHU K



OCHOBHOMY TOCYAapCTBEHHOMY OJK3aMeHy T0 (u3uke s 00ydaromuxcs,
BBIOPABIINX ATOT yUEOHBIN MPEIMET.

[Tpu M3y4eHNN TAaHHOTO MOJIYJIS PEATU3YIOTCS U CHCTEMATH3UPYIOTCS BUIBI
JIESITEIIBHOCTH, Ha OCHOBE KOTOPBIX 00OECIIEUUBACTCS JOCTHIKCHHUE MPEAMETHBIX U
METANpPeMETHBIX ~ IUIAHUPYEMBIX  pe3ylbTaToB  OOydeHHs, (GOpMHUPYETCs
€CTECTBEHHOHAYYHAass TPAMOTHOCTh: OCBOCHHE HAYYHBIX METOJOB HCCICAOBAHUS
SBJICHUA TIPUPOABI M TEXHUKH, OBJAJCHUE YMEHUSIMH OOBACHITH (hu3mdeckue
SIBIICHUS, TIPUMCHsISI TIOJNyYEHHBIC 3HAHUS, peIaTh 3aJadyd, B TOM YHUCIE
KaueCTBEHHBIC U KCTICPUMEHTAIBHEIE.

[TpuHIMIIHATBFHO NEATEIHHOCTHBIA XapakTep JaHHOTO pasjieia peamu3yeTcs
32 CY4ET TOrO, YTO OOYy4YaIOIHECs BBIMONHIIOT 3aJaHUs, B KOTOPBIX UM
npeIaraeTcs:

HAa OCHOBE TIOJIYYCHHBIX 3HAHUI pacrno3HaBaTh M HAYYHO OOBSICHATH
dbu3nueckue SBICHUS B OKPYKAOIIECH MPUPO/IC U TTOBCEAHEBHOM JKU3HU;

WCITOJIB30BaTh HAYYHBIC METOJBI UCCICAOBAaHUS (DPU3HMUCCKUX SBJICHUN, B TOM
YUCIIe IS IPOBEPKH TUITOTE3 U TIOJYICHHS TEOPETUIECKHUX BBIBOJIOB;

OOBSCHATh HAy4YHBIC OCHOBBI HaWOOJIEE BAXHBIX TOCTMDKCHHH COBPEMEHHBIX
TEXHOJIOTUI, HAIPUMEP, TPAKTUUECKOTO MCIIOIH30BAHUS PA3IMYHBIX HCTOYHUKOB
HHEPrUM Ha OCHOBE 3aKOHA MPEBPAICHUS U COXPAHEHUS BCEX M3BECTHBIX BHUJIOB
DHEPTHUM.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yyenue ¢u3MKu HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO
Ha JIOCTWKEHHUE JTUYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHbIX
pPE3yIbTaTOB.

B pesynbrare nzyueHus GU3MKU HA YPOBHE OCHOBHOT'O 00111er0 00pa3oBaHUs
y oOyuaromierocs OyayT cpopMupoBaHbl CIEIYIONINE JIUYHOCTHBIE Pe3yJIbTaThl B
YacCTHu:
1) maTpMOTHYECKOr0 BOCTIMTAHUSA:
- INPOSIBIICHUE HMHTEPECA K HCTOPUU U COBPEMEHHOMY COCTOSHHMIO POCCUMCKOU
bu3nUecKoil HayKu;
- [ICHHOCTHOE OTHOIIEHUE K JTOCTUKEHUSIM POCCUUCKUX YUEHBIX-(DU3UKOB;
2) rpa’kaIaHCKOro U JyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:
- TOTOBHOCTh K aKTUBHOMY y4YaCTHUIO B OOCYXJEHHHM OOILIECTBEHHO 3HAYMMBIX U
ATUYECKUX NPOOJEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JIOCTHUXKECHUM
busuKy;
- OCO3HAaHHME BaXXHOCTHM MOPAJbHO-3TUYECKUX MPUHIHUIIOB B AEATEIbHOCTU
YYEHOT0;
3) 3cTeTH4eCKOro BOCIIUTAHMS
- BOCHPUSTHE ACTETHUYECKUX KayecTB (PU3MUECKOW HAyKH: €€ TapMOHHYHOTO
IOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JJAKOHUYHOCTH;
4) IEHHOCTH HAYYHOI'0 NMO3HAHUS:
- OCO3HAHMUE LIEHHOCTU (PU3NYECKON HAYKH KaK MOIIHOTO MHCTPYMEHTA MO3HAHUS
MHpPA, OCHOBBI PA3BUTHS TEXHOJIOTUH, BaKHEUILIEW COCTABIISIOMIEN KYJIBTYPHI;
- pa3BUTHE HAy4YHOW JIFOOO3HATEIILHOCTH, HHTEpeca K UCCIEI0BATEIhCKON
NEATEIIbHOCTH;
5) popMupoBaHUA KYJIbTYPbI 3I0POBbS U SMOIUOHAJILHOIO 0JIArOMOJIyYHS:
- OCO3HaHME IIEHHOCTH Oe30macHoro o0pasa JKHW3HM B COBPEMEHHOM
TEXHOJOTUYECKOM MHpE, BaXKHOCTHM TNpaBWi O€30MACHOIO TMOBEJICHUA Ha
TpaHCIIOPTE, HA JOpOrax, C JJICKTPUYECKUM U TEIUIOBBIM O0OpYyJOBaHUEM B
JOMAITHUX YCIIOBHSIX;
- c(hOpMUPOBAHHOCTh HaBbIKa pedIeKCUH, MPU3HAHUE CBOETO IIpaBa Ha OIIMOKY U
TaKOIo K€ MpaBa y APYyroro 4ejJoBeKa;
6) Tpy10BOr0 BOCIIUTAHUS:
- AKTUBHOE Yy4YacTHE B PEIICHUU MPAKTUYECKUX 3a7ad (B paMKax CEMbH,
o0pa3oBaTenbHON OpraHu3aIiy, Topoia, Kpasi) TEXHOJIOTHUECKOW M COIUATbHOU
HaIpaBJICHHOCTH, TPEOYIOLIUX B TOM YUCIE U (PU3NYECKUX 3HAHU;
- HUHTEpEC K MPaKTUYECKOMY M3YyUYEeHHIO TpodeccHii, CBsI3aHHbIX ¢ (PU3UKON;



7) 3K0JIOrH4€CKOro BOCIIMTAHMS

- OpUCHTAIMS HA TpUMEeHEHUE (U3MUECKUX 3HAHUH JJI PEIIeHUs 3a/1a4 B 00J1acTh
OKpYXarUel Cpeabl, IUIAHUPOBAHUA TNOCTYIIKOB M OIIEHKM HMX BO3MOXHBIX
MOCIICICTBUM JIJI1 OKPY>KAIOILEH CPEbl;

- OCO3HaHHME TIJ00aJBLHOIO XapakTepa JKOJIOTHYECKHX IpodiieM W NyTed Hux
pelieHus;

8) amanTauMu K HM3MEHAKIIUMCH YCJIOBUAM COUMAJIBLHOM U NPHPOIHOM
cpenabl:

- MOTPEOHOCTH BO B3aUMOJCHCTBHH MPU BBIMOJHEHUH MCCIICIOBAHUN U MPOCKTOB
(bu3uYECKON HAMPaBICHHOCTH, OTKPBITOCTD OIBITY M 3HAHUSM JPYTHUX;

- TIOBBIIEHWE YPOBHSA CBOCM KOMIIETEHTHOCTH 4YE€PE3 MPAKTUUYECKYIO
JIEATEIILHOCTD;

- MOTPeOHOCTh B (POPMHUPOBAHUU HOBBIX 3HAHWUM, B TOM 4HC]Ee (OPMYIHPOBATH
UJIeH, TIOHSATHUS, TUTIOTE3bI O (PU3NUECKUX O0BEKTaX U SIBJICHUAX;

- 0CO3HaHME Je(UIIMTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEW B 00JacTh
du3uKy;

- IUTAaHUPOBAHUE CBOETO PA3BUTHSI B TPUOOPETEHUHN HOBBIX (PU3MUECKUX 3HAHUM;

- CTpEMJICHHE aHaJM3UPOBaTh W BBISBIISATH B3aMMOCBS3U IMPUPOJBI, OOIIECTBA U
SKOHOMMKH, B TOM YHUCJIE C UCIIOIb30BaHUEM (DU3NUECKUX 3HAHMIA;

- OILICHKAa CBOMX JCUCTBHM C YYE€TOM BIMSHHS HA OKPYXAIOIIYIO Cpexdy,
BO3MOJKHBIX TJTIOOQIBHBIX ITOCICACTBUH.

METAINIPEIMETHBIE PE3YJIBTATBI

B pesymbraTe OCBOEHUS TpOrpaMMBbI MO (U3HKE HAa yPOBHE OCHOBHOTO
oO1mrero oopazoBanus y o0ydarorierocsi OyayT cpopMupoBaHbl MeTaNpeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIOIIUE TO3HABATEIbHBIC YHUBEPCAIbHBIC YICOHbIC ICHCTBUS,
KOMMYHHKATHBHBIC  YHUBEPCAJbHbIC  Y4eOHBIC  JICHCTBUS,  PETYJISATHBHBIC
YHHUBEPCAJIbHBIC yU4eOHBIC ICHCTBHS.

Ilo3HaBaTe/IbHbIC YHHBEPCAJIbHbIE y4eOHbIe 1eiCTBUA

ba3oBble JJoruyeckue 1eMcTBUA:
e BBISBIATH M XapaKTepU30BaTh CYIICCTBEHHBbIC TMPU3HAKK OOBEKTOB
(s1BIEHUI);
e YCTaHABJIMBATH CYIIECTBEHHBIN MPU3HAK KIacCU(PUKAIIMU, OCHOBAHUS JJIS
00001IIeHNS U CPAaBHEHUSI,
e BBISBIIATH 3aKOHOMEPHOCTH M IIPOTHBOPEYHS B pacCMaTpUBAaEeMbIX (DaKTax,
JIAHHBIX ¥ HAOIIOJEHUSAX, OTHOCSIIUXCS K (PU3MUECKUM SIBJICHUSIM;



BBISIBIIATh TIPUYUHHO-CJICICTBEHHBIC CBS3U TMPU HM3YYCHHUH (DPU3NIECKUX
SIBJICHUIA W TIPOIIECCOB, J€aTh BBIBOJBI C MCIOIB30BAHUEM JICTyKTHBHBIX
Y WHIYKTUBHBIX YMO3AKIIFOUCHHM, BBIIBUTATh THIIOTE3Bl O B3aUMOCBS3SX
(bU3HYECKUX BEITUYHH;

CaMOCTOSITEJIbHO BBIOMpPATh CIOCOO pelieHus y4eOHoM Quiznueckoit
3amaun (CpaBHEHHWE HECKOJIBKUX BAapHUAHTOB PEIICHHS, BHIOOp Hamboee
MOIXO/ISIIIIETO ¢ YIETOM CaMOCTOSITEIIBHO BBIICIICHHBIX KPUTEPUEB).

Ba3oBnle ucciiegoBarejbcKyue 1eHCTBUSA.

HCITI0JIb30BaTh BOMPOCHI KaK MCCIIE0BATEIbCKUI HHCTPYMEHT MTO3HAHMS;
MPOBOJUTH 1O CAMOCTOSITEILHO COCTABIIEHHOMY IUTAHY OIIBIT, HECIOXKHBIM
¢u3nyeCKuil IKCHEPHUMEHT, HEOOJBIIIOE UCCIENOBaHHE (HU3MUECKOTO
SBJICHUS;

OLICHMBaTh HAa MNPUMEHUMOCTh U JOCTOBEPHOCTh HH(OpPMAIIUIO,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS UJIU IKCIIEPUMEHTA;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH 00OOIIEHUS U BBIBOJBI IO pe3yJibTaTam
MPOBENEHHOTO HAOIIOAEHUS, OIbITA, HCCIIEIOBAHUS;

MPOTHO3UPOBATh BO3MOXKHOE  JlalibHEMIIIEe pa3BUTHE  (PUBUUYECKUX
MPOIIECCOB, a TAKXKE BBIJIBUTATh MPEATIONOKEHUS 00 UX pa3BUTUU B HOBBIX
YCJIOBUSIX U KOHTEKCTaX.

Pabora ¢ undpopmaumeii:

INPUMEHSTH Pa3IUYHbIC METObI, HHCTPYMEHTBI M 3alPOChI IIPH TOUCKE U
orOope WHGPOPMAIIMM WM JIAHHBIX C y4ETOM IPEIIOKCHHOW Y4COHOMU
bu3nIeCcKon 3a1a9H;

aHaAJM3UPOBaTh, CHCTEMATH3UPOBaTh M MHTEPIPETUPOBATh MH(POPMAIIHIO
Pa3IMYHBIX BUIOB U (hOPM IPEICTABICHHS,

CaMOCTOSITCJIbHO ~ BBIOMpaTh ONTHMAJbHYIO (OpMYy MpeACTaBIICHUS
uHQOpMallMd W WUIFOCTPHPOBATH pellacMble 3aJa4yll  HECIIOMKHBIMH
CXeMaMH, TuarpaMMaMu, HHOW IpauKOi U X KOMOWHAIIUSIMH.

KoMMyHUKaTHBHBIC YHHBEpPCaAJIbHbIC Y4eOHbIE 1eHCTBUA:

B XOJ€ OOCYXIEeHUsi y4eOHOro Marepuana, pe3yJbTaToB J1a0OpaTOPHBIX
paboT U MPOEKTOB 33/1aBaTh BOMPOCHI MO CYIIECTBY 0OCYXTaeMON TEMBI U
BBICKA3bIBaTh WJIEU, HAllEJICHHbIE Ha pELICHHE 33Jaud U MOAJAEp KaHUE
OJ1aroKesIaTeIbHOCTH OOIIEHHUS;

COTMOCTABJIATh CBOM CYXICHHS C CYXACHUSAMH JPYTHX YYaCTHUKOB
JUanora, oOOHapyKUBaTh Pa3IUIMe U CXOACTBO MO3UIIHI;

BBIpaXXaTh CBOIO TOUKY 3pEHUS B YCTHBIX M MMCbMEHHBIX TEKCTaX;
nyOJIMYHO TPEICTABISATh PE3yIbTaThl BBHIMOJHEHHOTO (PU3NYECKOTO OMBITA
(3KCIIepUMEHTa, UCCIIE0BaHUs, IPOEKTA);



NOHMMAaTh W HWCHOJb30BaTh  IMPEUMYyINECTBA  KOMaHIHOM  H
WHIUBUIYAIbHOM palOThl MNpU PEIIEHUHM KOHKPETHOW (PHU3UUECKOM
pobIeMBl;

IIPUHUMATh LIEJIM COBMECTHOW AESATEIBHOCTH, OPTaHU30BBIBATh JICHCTBHUS
no €€ JMOCTHKEHUIO: paclpelessiTb poiH, OOCYKIaTh IpPOLECCHl U
pE3yNbTaThl COBMECTHOM pabOThI, 00001IaTh MHEHHSI HECKOJIBKUX JIFOJIEH;
BBIIIOJIHATH CBOKO YacTh pabOThI, JOCTUTAasi KAYECTBEHHOTO pe3yJbTaTa Mo
CBOEMY HAIIPABJICHUIO WU KOOPAWHHUPYS CBOM JEWUCTBUS C JPYTUMHU
YJICHAMH KOMAaHJIbI;

OLICHMBATh Kauye€CTBO CBOET0 BKJIaJa B OOIIMHA MPOAYKT MO KPUTEPUSM,
CaMOCTOSITENIbHO C(POPMYITHPOBAHHBIM yUaCTHUKAMU B3aMMOCHCTBHSL.

PeryasiTuBHbIC YHUBEpCAJbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusauus:

BBISIBJISITH MIPOOJIEMBI B JKU3HEHHBIX M YUYE€OHBIX CUTyalMsIX, TPEOYIOIINX
JUIs pelieHns (U3NUeCKUX 3HaHU;

OPUEHTUPOBAThCA B  PA3JIUYHBIX MOAXOAAX MPUHATHS  pEUICHUHN
(MHIMBUAYaTbHOE, NMPHUHITHE PELICHUs B TPYyIIE, NMPUHATHE PEIICHUN
Tpynmom);

CaMOCTOSITENIEHO COCTaBJIATh AJITOPUTM PeLIeHUs! (PU3NUECKOM 3aJauu WIn
IUTAHAa HMCCIIEJOBAHUSA C YYETOM HMEIOLIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEeHTUPOBATh MIpeAiaraéMble BAPUAHTHI PELLICHUN;
nenatb BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJLJIEKT:

JaBaTh aJICKBaTHYIO OLIEHKY CUTyalluy U Npeyiararh 1jaH €€ U3MEHEHNS],
OOBSACHATh NPHUYMHBI  JOCTHXKEHUS (HEIOCTH)KEHHsS]) PE3yJIbTaTOB
NesATEIbHOCTH, JaBaTh OILIEHKY NPHUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHBBI B AESITENBHOCTh (B TOM YHCIIE B XOJ BBIIOJHEHHUS
(¢u3MYEeCKOT0 HUCCIEOBaHMS WJIM MPOEKTa) Ha OCHOBE HOBBIX
OOCTOATENbCTB, M3MEHUBLIMXCS CUTYyallUld, YCTAHOBJEHHBIX OLIMOOK,
BO3HUKILHX TPYIHOCTEW;

OLICHMBATh COOTBETCTBHE PE3yJIbTaTa IIEJIM U YCIOBUSIM;

CTaBUTh ce0sl HA MECTO JIPYroro 4ejoBeKa B XOJE CIOpa WM JAUCKYCCUU
Ha HAy4YHYIO TEMY, IOHUMATh MOTUBbI, HAMEPEHMS U JIOTUKY JIPYroro;
npu3HaBaTh CBOE MPaBO Ha OIIMOKY MPU PEIICHUH (PU3NUECKUX 3a/1ay WIH
B YTBEPKJICHUAX HA HAYYHbIE TEMbI U TAKOE K€ MPABO APYIoro.



INPEAMETHBIE PE3YJIBTATDBI

K koHIy 00yuenus B 7 kijiacce npeaMeTHbIE pe3ybTaThl HA 6a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

MCIIOJIb30BATh MOHATHS: (PU3MUECKHe U XUMUUYECKUE SIBICHUS, HaOII0ICHNE,
AKCIIEPUMEHT, MOJIeNb, THIOTE3a, €AMHUIBI (PU3NYECKUX BEITUYHH, aTOM,
MOJIEKYyJla, arperaTtHble COCTOSHMS  BemecTBa  (TBEpHOE,  KHUIKOE,
ra3oo0pa3Hoe), MEXaHHUYECKOe JIBIKEHHE (PaBHOMEPHOE, HEpAaBHOMEPHOE,
NpsIMOJIMHEWHOE), TPaeKTOpHs, paBHOACUCTBYIOIIAs cuia, aeopmanus
(ynpyras, IiacTu4eckas), HEBECOMOCTb, COOOIIAONIUECS COCY/bI;
pasnuuath sBieHUs (AUQQy3usi, TEIIOBOE IBIKEHHE YaCTHIl BEIECTBa,
PaBHOMEPHOE  JIBIDKEHUE,  HEPAaBHOMEPHOE  JIBHDKCHHE,  MHEpUus,
B3aMMOJICHCTBHE TEJI, PABHOBECUE TBEPABIX TEJI C 3aKPEIUIEHHOH OCBIO
BpalleHus, Nepeiaya JaBIeHUS TBEPABIMU TEIaMU, KHJIKOCTSIMU U Ta3aMH,
aTMOC(epHOE JIaBJICHWE, IUJJaBaHWE TeJ, NPEBPAIICHUS MEXaHUYECKOU
SHEPIrUy) MO OINHMCAHUIO UX XAPAKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JE€MOHCTPUPYIOIINX JTaHHOE (PU3NUECKOE SBJICHUE;

pacno3HaBaTh  NPOSBICHUE  HM3YUYCHHBIX  (U3MYECKUX  SBICHUU B
OKpYXalollleM MHpEe, B TOM 4YHUCIE (PU3UYECKHE SBICHUS B IPUPOJIE:
MPUMEPHI JBUKEHUSI C PA3IUYHBIMU CKOPOCTSIMU B JKMBOM M HEXUBOU
OpUpoJie, HACUCTBUE CUJIbl TPEHUS B MNPHUPOAE K TEXHUKE, BIHSHUE
aTMOC(EpHOro JaBJICHHsS Ha XUBOW OpraHu3M, IUIaBaHUE PBIO, phIUard B
TEJIe 4eJIOBEKa, NPU 3TOM MEPEBOAUTH MPAKTUYECKYIO 3a/ladyy B Y4YEOHYIO,
BBIJICTISATH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKH) (PU3UUECKUX SIBJICHUIA;
OMKCHIBATh M3YYECHHbIE CBOWCTBA TN M (PU3HUECKHUE SIBJICHUS, HUCIIONb3Ys
dusnueckue BeIMUUHBI (Macca, 00BEM, TUIOTHOCTH BEIIECTBA, BPEMs, MyTh,
CKOPOCTb, CPEIHsSsSI CKOPOCTb, CUJIa YHOPYIOCTH, CHJIA TSDKECTH, BEC Tela,
cujia TpeHUs, JaBjieHue (TBEPIOTO Tela, )KUJIKOCTH, ra3a), BbITAIKUBAIOIIAS
cujia, MexXaHudeckas padoTa, MOIIHOCTb, IJIEYO CHUJbl, MOMEHT CHJIbI,
KO3(DPUIIMEHT TOJIE3HOTO JEMCTBUS MEXAaHU3MOB, KHHETHYECKas W
NOTEHIUAJIbHAST JHEpPrusi), MNOpH ONHWCAHUU MPABUIBHO TPAKTOBATH
(bU3HUECKUI CMBICI UCTIONB3YEMBIX BEJIIMYUH, UX O003HAYEHUS U €JIUHUIIBI
(¢u3MUEeCKUX BEJIWYUH, HAXOAUTh (OPMYJbl, CBS3bIBAIOIINE JAHHYIO
(GU3UYECKYI0 BEJIWYMHY C JPYTMMHU BEIMYUHAMHU, CTPOUTH TpaduKu
M3YYEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEITUYHH;

XapaKTepU30BaTh CBOWCTBA TeJ, (PU3NUYECKHE SIBICHUS U TIPOIECCHI,
WCTIONB3Ysl TMpaBWIa CIOXKEHUS cuil (BIOJIb OJHOM mpsaAMoii), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesna, IpaBWIO paBHOBecHsl pblyara (0Joka),
«30JI0TO€ TIPABUJIO» MEXAHUKH, 3aKOH COXPAaHEHUS MEXaHUYECKOW SHEpruu,



IpU 3TOM JaBaTh CIOBECHYIO (DOPMYJIMPOBKY 3aKOHA M 3alHCHIBATh €T0
MaTE€MaTUYECKOE BBIPAKEHHUE;

OOBSCHATH (PU3HUECKUE SIBICHHUS, IPOLIECCHI M CBOICTBA TeJl, B TOM YHUCIIE U
B KOHTEKCTE CUTYallMil NTPAaKTUKOOPUEHTUPOBAHHOIO XAPAKTepa: BBIABIATH
IPUYUHHO-CJIEICTBEHHBIE CBS3H, CTPOUTH OOBSCHEHUE W3 |—2 JOrm4ecKux
oiaroB ¢ omnopol Ha |—2 H3yYEHHBIX CBOMCTBAa (PU3NYECKHUX SIBICHHIA,
(du3nYECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

pemarh pacuéTHbIe 3a/1a4u B 1—2 elcTBUS, UCIIOJIb3Ysl 3aKOHBI U (POPMYIIHI,
CBsI3bIBAIOIIME (PU3UUECKHE BEITMUMHBI: HA OCHOBE aHaJIM3a yCIIOBUA 3a7auu
3alHChIBaTh KPAaTKOE YCIOBUE, MOACTABIATh (DU3MUECKUE BEIUYHMHBI B
GopMynpl M TNPOBOAUTH pPacyEThl, HAXOAWUTH CHOPABOYHBIC JAHHBIC,
HEOOXOAMMBIE [JI1  peleHus 3aJad, OLEHUBATh PEATMCTUYHOCTD
NOJy4YeHHOU (PU3MUECKON BEIMYUHBL;

pacrno3HaBaTb HPOOJEMBI, KOTOPbIE€ MOXXHO pEUIUTh HpU [OMOIIU
(U3HUECKMX METO/IOB, B ONMCAHUU HMCCIIEOBAHUS BBIIEIATH MPOBEPSEMOE
MPEANOJIOKEeHNE (TUNOTE3Y), pa3nyaTh U UHTEPHPETUPOBATH MOTYUEHHBIH
pe3ynbTaT, HAXOAWTh OLIMOKM B XOJ€ ONBITAa, J€JaTh BBIBOJABI IO €ro
pe3ynbTaram;

IPOBOJUTD ONBITHI IO HAOMIOACHNUIO (PU3UUYECKUX SBJICHUM WK (PU3NUECKUX
CBOMCTB TeJI: (POpMyIUPOBaTH MPOBEPSEMbIC MPEAMNOJIOKEHUS, COOUpPaTh
YCTaHOBKY W3 MPEIJIOKEHHOTO 00OPYIOBaHUsA, 3aMMCHIBATH XOJ OMNbITA U
(opMyIUpPOBATH BBIBOJIBI;

BBITOJIHATH NPSMbIE U3MEPEHUS PACCTOSIHUSL, BPEMEHH, MacChl Tea, 00béMa,
CWIBI U TeMIepaTypbl C HCIOJb30BAHUEM aHAJIOTOBBIX M LU(POBBIX
NpuOOpPOB, 3alMMCHIBATh TOKa3aHHWs MNPUOOPOB ¢ Y4ETOM 3aJaHHOU
a0COJIIOTHOM MOTPEIIHOCTH U3MEPEHUI;

IPOBOJUTH UCCIIEJOBAHUE 3aBUCUMOCTH OJHOM (PU3NYECKOW BEIMYMHBI OT
IPYrol C WCIOJB30BAHUEM TPSIMBIX H3MEPEHUN (3aBUCUMOCTH IIyTH
PAaBHOMEPHO ABMXKYILIErOCs Tela OT BPEMEHU JABMXKEHHS TeJa, CUJIbl TPEHHUS
CKOJIBKEHHUs OT Beca Teljla, KadyecTBa OOpabOTKM MOBEPXHOCTEH TeNl U
HE3aBUCUMOCTH CHJIbI TPEHHUS OT IJIOIIAAM CONPUKOCHOBEHHUS TEJ, CHJIBI
yIPYrocTH OT YJ/UIMHEHHUS MPYXUHBI, BBITAJKUBAIOIIEH CHJIBI OT 00bEMa
MOTPYKEHHON YaCTH TeJa U OT IUIOTHOCTH KUAKOCTH, €€ HE3aBUCUMOCTH OT
IUIOTHOCTH Te€Jla, OT TIyOMHBI, HA KOTOPYIO MOTPYXKEHO TEeJ0, YCIOBUU
IUTaBaHUsl TeJ, YCJIOBUW paBHOBECHs] pblyara M OJIOKOB), y4acTBOBaTh B
IUTAHUPOBAHUM Y4€OHOTO HCCIIEA0BaHNUS, COOUPATh YCTAHOBKY U BBIIIOJIHATD
U3MEpEHUs, Cclenys MNPeUIOKEHHOMY IUIaHy, (PUKCHUPOBATH pPE3yibTaThl
MOJIyY€HHOW 3aBUCHUMOCTH (U3WYECKUX BEIUYMH B BUJE MPEAJIOKEHHBIX
TaOJMIl U TPaQUKOB, AeJIaTh BHIBOABI IO pe3yJIbTaTaM UCCIEI0BaHMUS;



MPOBOANTh KOCBEHHBbIE M3MEPEHUs (PU3NYECKUX BEIMYUH (TUIOTHOCTH
BEILIECTBA KUIKOCTH U TBEPJOrO TEJA, CHUJIa TPEHUSI CKOJIbKEHHUS, TABICHHUE
BO3/lyXd, BBITAJIKUBAIOLIAsA CHJIA, JEHUCTBYIOLIAs Ha NOIPYKEHHOE B
KHUJIKOCTb TEJO, KO3()PUIMEHT NOJIE3HOTO AEUCTBUS TPOCTHIX MEXAHNU3MOB),
clenyss TpPEJIOKEHHOM HWHCTPYKLMU: TPU  BBIIOJHEHUH HW3MEPEHUM
coOupaTh IKCIIEPUMEHTAIBHYIO YCTAHOBKY U BBIUUCIISATH 3HAYCHHE NCKOMOI
BEJIMYHHBI;

co0JII0aTh MpaBuja TEXHUKHU O€30MacHOCTU MpHU paboTe ¢ 1ad0paTOpHBIM
000py1I0BaHUEM;

yKa3pIBaTh IPHUHLMIIBI JEUCTBUSA TNPUOOPOB M TEXHUYECKUX YCTPOMCTB:
BECHI, TEPMOMETP, TUHAMOMETP, COOOIAIOIIHNECS COCYbL, OApOMETP, phIyar,
MOABMKHBINA U HEMTOABWKHBINA OJIOK, HAKJIIOHHAS IJIOCKOCTH;
XapaKkTepu30BaTh  NPUHLMIIBI  JCHCTBUS  M3YYEHHBIX MpPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOpOHl Ha HUX oONucaHus (B TOM 4HCIE:
MOJAIIMITHAKY, YCTPOWCTBO  BOJAOINPOBOJAA, THAPABIMYECKUNA  IIpecc,
MaHOMETp, BBICOTOMEP, NOPUIHEBOIN HACOC, APEOMETP), UCIIOJIb3Ys 3HAHUS O
CBOMCTBax (PU3MYECKUX SBICHUA M HEOOXOAUMbIE (PU3NYECKHE 3aKOHBI U
3aKOHOMEPHOCTH;

IPUBOJUTH NPUMEPHI (HAXOAUTh HHPOPMALIUIO O MPUMEPAX ) MPAKTUYECKOTO
UCIIONIb30BaHUsI (PU3MYECKUX 3HAHUKA B [OBCEJHEBHOM JKU3HU JUIS
oOecreueHus 6€30NMacHOCTH NPy 0OpalIEHUH ¢ TPUOOPAMH U TEXHUYECKUMU
yCTPOMCTBAMHU, COXPAHEHHUS 3I0POBbS U COOIOIEHUSI HOPM HKOJIOTUYECKOTO
MTOBEJICHUS B OKPYKAIOIIEH CPEJIE;

OCYIIECTBIISITh OTOOpP HCTOYHUKOB HHpopmanuu B HMHTepHere B
COOTBETCTBUM C 33JaHHBIM MOMCKOBBIM 3allpOCOM, HA OCHOBE MMEHOUIUXCS
3HAHUM W TOYyTEM CpPAaBHEHUS PA3UYHBIX HCTOYHHUKOB  BBIACIATH
UHPOpMAIUIO, KOTOpasl SBJIAETCA NPOTUBOPEUYUBONM WM MOMKET OBITh
HEJI0OCTOBEPHOM;

MCIIOJIb30BaTh IMPHU BBINOJHEHWN YYE€OHBIX 3aJaHUil HAyYHO-TIOMYJISIPHYIO
TUTEPATYpy (U3UUECKOTO COAEpPaHHUS, CIPABOYHbIE MAaTEpPHUAIIbI, PECYPCHI
cetu HMHrepHer, BiageTh NpuéMaMH  KOHCIIEKTHUPOBAaHUSA  TEKCTa,
npeodpazoBaHusl UHPOPMALIUU U3 OJJHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
co3/1aBaTh COOCTBEHHBIE KpaTKHME MHCbMEHHBIE U YCTHBIE COOOIICHHS Ha
OCHOBE 2—3 HMCTOYHMKOB MHGpOpMaK (HU3NYECKOTO COJEPKAHUS, B TOM
yucie myOJuyHO JeNnaTh KpaTKue COOOIIEHUs O Pe3yJIbTaTax MPOEKTOB WM
y4eOHBIX HCCIIEJOBAHUNA, MPHU 3TOM TPaMOTHO MCIIOJIB30BaTh HU3YYEHHBIN
NOHATUMHBIN anmapaT Kypca (U3UKH, CONMPOBOXKAATh BBICTYIUICHUE
MPE3CHTALUEH;



IpU BBINOJHEHWH YYE€OHBIX MPOEKTOB M HCCIEAOBAHUN paclpeienaTh
003aHHOCTH B TIpYIIIE€ B COOTBETCTBUM C ITOCTaBJICHHBIMH 3a/Ja4yaMHu,
CIEAUTh 3a BBINOJHEHHEM IUIAHA JEWCTBHUM, aJE€KBAaTHO OLICHUBATH
COOCTBEHHBIM  BKJIAJ B  JIEATENbHOCTh  TIpYMNIbl,  BBICTPaUBaTh
KOMMYHMKAaTHUBHOE B3aUMOJCHCTBUE, YYUTHIBAasi MHEHUE OKPYKAIOIIUX.

K xoH1y 00yueHus B 8 kijiacce npeMeTHbIE PE3yIbTaThl HA 0230BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJb30BaTh MOHATHS: Macca U pa3MepPbl MOJIEKYJI, TEIJIOBOE JBHKCHUE
aTOMOB U MOJIEKYJI, arpEraTHbIE COCTOSHUS BEILLECTBA, KPUCTALNINYECKUE U
amop(dHBIC TeJa, HACHIIIICHHBIH U HEHACHIIICHHBINA Tap, BIAXKHOCTh BO3IyXa,
TeMmrepaTrypa, BHYTPEHHSISI SHEPIus, TEIUIOBOM ABUTATENb, 3JIEMEHTAPHBIN
AIEKTPUYECKUHN 3apsl, SJIEKTPUUECKOE MOJIe, TPOBOJIHUKNA U IUDIICKTPUKH,
MOCTOSTHHBIN AJIEKTPUYECKUI TOK, MATHUTHOE TOJIE;

paziuuath SBJIEHUS (TEIUIOBOE pACIIUPEHHE M C)KaTue, Terionepenaya,
TEIJIOBOE PABHOBECHE, CMAuMBaHUE, KaNWUIAPHBIC SIBJICHUS, UCIApPEHHUE,
KOHJICHCAIUsA, IUIaBJICHUE, KpUCTAM3anusa (OTBEpACBaHUE), KHUIIEHUE,
Terionepeaadya (TEeTIONPOBOTHOCT, KOHBEKIIUS, U3ITy4YEHHE),
ANEKTpU3aLUs TEJN, B3aUMOICHCTBHE 3apsiioB, ACHCTBHS SJIEKTPUUYECKOTO
TOKa, KOPOTKOE€ 3aMbIKAHHE, B3aUMOJCHCTBUE MAarHUTOB, JCHCTBUE
MarHUTHOTO TOJII HAa MPOBOJHUK C TOKOM, JICKTPOMArHUTHAs WHIYKITUS)
0 OINWCAHUI0 MX XapaKTepHbIX CBOWCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIONINX JaHHOE (PU3UUECKOE SBIICHNUE;

pacmo3HaBaTh  NPOSBICHUE  M3YUYCHHBIX  (U3MYECKUX  SBICHUUA B
OKpY)KalollleM MHUpPE, B TOM uucle (PU3NYECKUE SIBJICHUS B MPUPOJE:
MOBEPXHOCTHOE HATSHKEHHE M KaNWUISIpHbIE SBJICHUS B TPUPOJE,
KpUCTAJIbl B mpuponae, wuznydenre ConHua, 3amep3aHue BOIJOEMOB,
MOpCKHE Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, WHES, CHETa, JICKTPUUYCCKUE
SBJCHUS B aTtMmocdepe, IEKTPUUYECTBO KHUBBIX OPraHU3MOB, MarHUTHOE
nosie 3eMiu, aApei@ MoarcoB, pojab MArHUTHOTO MOJIS ISl )KM3HU Ha 3emiie,
MOJISIPHOE CHUSIHUME, TPU JTOM TMEPEBOAUTh MNPAKTUUECKYHO 3a7ady B
yueOHYI0, BBIIENSATH CYIIECTBEHHBbIC CBONCTBA (MpU3HAKU) (PU3HUECKUX
SIBJICHUI;

OTNUCHIBATh M3YYEHHBIE CBOMCTBA TeJl M (DU3UUYECKHUE SIBICHUS, MCIOJIb3Ys
dbu3udeckre BEIUYMHBI (TeMmrepaTypa, BHYTPEHHSISI DHEPTHsl, KOJIMYECTBO
TEIJIOThI, yJE€JdbHas TEIUIOEMKOCTh BEIIECTBA, YAEIbHAs  TEIjoTa
MJIaBJICHUS, YJIeidbHAs TEIIoTa MapooOpa3oBaHus, yleldbHAs TEIIoTa
CropaHus TOIUINBA, KOA(DPHUITMEHT MOJIE3HOTO ACHCTBUS TEIUIOBOW MAITHBI,
OTHOCHUTEJIbHASA BJAXXHOCTh BO3/JyXa, AJIEKTPUYECKUN 3apsjll, cuia TOKa,



JNEKTPUYECKOE HAIPSOHKEHUE, COINPOTUBJIEHUE IPOBOJHUKA, YIEIBHOE
CONPOTHUBIIEHUE BEIIECTBA, pad0OTa U MOUTHOCTH JIEKTPUYECKOIO TOKA), IPH
OMHCAaHUU TPABUIBHO TPAKTOBATh (PU3UUYECKUII CMBICI HCIOIb3yEMbIX
BEJIMYMH, OO0O3HAU€HUs M €IUHULBl (U3MUECKUX BEJIWYMH, HAXOIUTh
(opMyJibl, CBA3BIBAIOIINE JaHHYIO (DHU3UUYECKYI0 BEIMYMHY C JIPYTHMMHU
BEJIMYUHAMH, CTPOUTH TpaduKyd H3YYCHHBIX 3aBUCUMOCTEH (PU3MUECKHX
BEJINYMH,;

XapaKTepu30BaTh CBOWCTBA TeJl, (U3NYECKUE SBIECHHUA U IPOLECCHI,
UCIIOJIb3Ysl OCHOBHBIE ITOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKON TEOPUU
CTPOEHMsI BEUIECTBA, MPUHLMUI CYNEPIO3ULUHU MOoJIeH (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsnaa, 3akoH Oma I y4yacTKa LIeNH, 3aKOH
Jlxoyns—Jlenna, 3aKk0H COXpaHEHUSI DHEPTUH, MPU 3TOM JaBaTh CIOBECHYIO
(opMyIUPOBKY 3aKOHA U 3alIUCBHIBATh €M0 MATEMaTUYECKOE BhIPAKEHUE;
OOBSCHATh (PU3NYECKUE MPOLECCHl M CBOMCTBA Tell, B TOM 4HCIE U B
KOHTEKCTE CUTYallul IPAKTUKOOPUEHTUPOBAHHOIO XApPAaKTEPA: BBIABISTH
MPUYUHHOCIIEACTBEHHBIE CBA3H, CTPOUTH OOBSICHEHHE W3 1—2 JOTrMYECKUX
iaroB ¢ omnopol Ha 1—2 H3yYEeHHBIX CBOMCTBAa (PU3NYECKHUX SIBICHHIA,
(u3nYeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemarh pacué€THbIe 3a/1a4u B 2—3 1EeHUCTBUS, UCIIOJIb3Ysl 3aKOHBI U (POPMYJIHI,
CBA3BIBAIOIIME (PU3NYECKHE BEIMUYMHBL: HA OCHOBE aHaJIM3a YCJIOBHS 3aJa4d
3aIMChIBATh KPATKOE YCIOBUE, BBISIBIATH HEAOCTATOK JTAHHBIX JUIA PEIICHUS
3aJauM, BBIOMpATh 3aKOHBI U (POpPMyJbl, HEOOXOAUMBIE i €€ pelleHus,
OPOBOAUTh Pacu€Tbl M CPaBHMUBATH IOJIYYEHHOE 3HAYeHUE (U3HUYECKOM
BEJINYMHBI C U3BECTHBIMU JAHHBIMY;

pacno3HaBaTh MpOOJEMbl, KOTOpPbIE MOXHO PEIIUTh MpPU [OMOIIH
(U3MUECKMX METO/OB, HCIOJb3YysSd OMNHCAHUE HCCIEAOBaHUS, BBIICIAThH
IPOBEPSIEMOE  IPEIIIOIOKEHUE, OLICHUBATh IPAaBWIBHOCTH  MOPsJKa
IIPOBEEHUS UCCIIEI0OBAHUSA, JEIaTh BBIBOJIBI;

MIPOBOJIUTH OMBITHI 110 HAOIIOAECHUIO (PU3HUECKUX SIBICHUN WM (U3UUECKUX
CBOMCTB TeJ (KamWJUISIpHBIE SIBJIICHUS, 3aBUCUMOCTbH JABJIEHUS BO3AyXa OT
ero o0béMa, TeMIeparypbl, CKOPOCTH MPOLIECCa OCTHIBAHUS M HarpeBaHUs
OpU M3IYyYEHUU OT IBETa H3JIydarouledl (MOrIomaromei) MHOBEpPXHOCTH,
CKOpPOCTb HCIIAPEHHsI BOJABI OT TEMIEPATYpbl JKMAKOCTH M IUIOLIAIU €€
NOBEPXHOCTH, DJJEKTPU3ALMsg TeJI W B3aUMOJCHUCTBUE DIIEKTPUYECKUX
3apsiioB,  B3aMMOJICWCTBME  NOCTOSIHHBIX ~ MArHUTOB,  BU3yalu3alus
MAarHATHBIX IOJIEN MOCTOSHHBIX MArHUTOB, NEHCTBUS MATHUTHOTO ITIOJIS HA
IIPOBOJIHUK C TOKOM, CBOMCTBA BJIEKTPOMArHUTA, CBOMCTBA
AJIEKTPOJIBUTATENSl TOCTOSIHHOTO TOKa): (OpMYyJIHpOBaTh MPOBEpsieMble



MPEIOJIOKEHUs, COOMPATh YCTAHOBKY M3 MPEIJIOKEHHOTO 000pyI0BaHUS,
OIHCHIBATh XO/1 OTBITA U (POPMYIHUPOBATH BHIBOIBL;

BBIIIOJIHATH NPSIMbIE U3MEPEHUSI TEMIEPATYPbl, OTHOCUTEIBHON BIIAXKHOCTH
BO3/lyXa, CHJIBl TOKA, HANPSKEHHUS C UCIOJIb30BAHUEM aHAJOTOBBIX
npuOOpOB U JATYUKOB (PU3WYECKUX BEIMYMH, CPaBHUBATH PE3YJIbTAThI
M3MEPECHHN ¢ YIETOM 3aIaHHON aOCOTIOTHOMN TOTPENTHOCTH;

MPOBOANTH MCCIIEOBAHUE 3aBUCUMOCTU OJHOW (DPM3MUYECKON BETUYHHBI OT
IpYyroi ¢  HCIOJb30BAHUEM  MPAMBIX  U3MEpPEHUH  (3aBUCUMOCTD
CONPOTHUBJIEHUSI MPOBOJHUKA OT €ro JUIMHBI, IUIOMIAJX IOMNEPEYHOTO
CEYEHUs U YJEIBbHOrO0 COMPOTHUBJIEHUS BEIIECTBA MPOBOJHHUKA, CHIIBI TOKA,
UIYIIETO Yepe3 NPOBOJHUK, OT HANPSKEHUS HA MPOBOAHUKE, UCCIEA0BAHUE
MOCJIEIOBATEIbHOTO W MAapaJUIeIbHOTO  COEIMHEHHH  IMPOBOJHUKOB):
IUIAaHUPOBAaTh  UCCIEI0OBaHUE, CcOOUpaThb YCTAaHOBKY U  BBINOJHSATH
U3MEpEHMs], Cienysl MPEeAJIOKEHHOMY IUIaHy, (PUKCHUpPOBATh pE3yJbTaTh
MOJIy4YeHHOW 3aBUCHMOCTHU B BHJI€ TaOIHI] U rpaMKOB, €IaTh BBIBOABI IO
pe3yJbTaTam UCCIENOBAHNS;

MPOBOJIUTh KOCBEHHbIE M3MEpEHUs (U3MYECKMX BEIWYUH (yAesbHas
TEIUIOEMKOCTb BEIIECTBA, CONPOTUBIIEHUE IIPOBOIHKKA, paboTa U MOUTHOCTh
AIEKTPUYECKOTO TOKAa): IUTAHUPOBATh U3MEPEHUS, cobuparb
DKCIEPUMEHTAIIBHYIO YCTAHOBKY, CIEAys MNPEIJI0KEHHOW WHCTPYKLIUH, U
BBIYMCIIATH 3HAUCHUE BEJIMYMHBI;

co0I01aTh MpaBuja TEXHUKH O€30MacHOCTU MpHU padoTe ¢ 1ad0paTOpHBIM
000py1I0BaHUEM;

XapakTepu30BaTh  NPHUHLMIIBI  JCHCTBUS  M3YYEHHbIX MPUOOPOB U
TEXHUYECKUX YCTPOWUCTB C OMOPOM HA MX ONMUCaHuA (B TOM YHUCIE: CUCTEMA
OTOIUJIEHUSI IOMOB, TUTPOMETp, MapoBasi TypOHHA, aMIIEpMETP, BOJIBTMETP,
CUETYMK DJIEKTPUUYECKON DHEPruM, 3JIEKTPOOCBETUTEIbHBIE MPUOOPHI,
HarpeBaTeIbHbIC AIIEKTPOIIPUOOPHI (mpumepsr), ANEKTPUUYECKUE
MPEAOXPAHUTEINH, IIEKTPOMATHUT, 3JEKTPOJBUraTeIb MOCTOSIHHOTO TOKA),
UCIIONIb3Ysl 3HAHUS O CBOMCTBAaX (PU3MYECKHX SIBJICHUH M HEOOXOAUMbBIE
(du3nuecKre 3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCTBIE TEXHUYECKHE YCTPOMCTBA M HW3MEPUTEIIBHBIC
npuOOpPHI MO CXEMaM M CXEeMAaTUYHBIM PUCYHKaM (KHUIKOCTHBIM TEPMOMETP,
TEPMOC, TICUXPOMETP, TUTPOMETP, IBUraTellb BHYTPEHHETO CrOpaHus,
ANIEKTPOCKOI, PEOCTaT), COCTABISATH CXEMbl JJIEKTPUUECKUX Lenerd cC
IIOCJIEIOBATEIbHBIM M MapauIeIbHBIM COEIMHEHHEM 3JIEMEHTOB, Pa3inyas
YCIIOBHBIE 0003HAYEHUS JIEMEHTOB IEKTPUUECKUX LIETICH;

MPUBOIUTH MPUMEPHI (HAXOAUTh HH(OPMALIUIO O IPUMEpax) IPaKTHYECKOTO
UCIIOJIb30BaHUSl (PU3WYECKUX 3HAHUM B TOBCEAHEBHOM KU3HM A



oOecrnieueHus O€30MaCHOCTH MPHU OOPALIEHUH C TPUOOPAMU U TEXHUUECKUMHU
YCTPONCTBAMHM, COXPAHEHHUSI 3J0POBbS U COOJIIOIEHNS] HOPM 3KOJIOTHYECKOTO
MOBEAECHUS B OKPYXKAIOLIEH CPEJIE;

OCYIIECTBIIAATh MOUCK HHGMOpMaMM  (U3MYECKOTO  COJAEpKaHUS B
HNHTepHeTe, Ha OCHOBE HMEKOIIMXCA 3HAHUM M NYTEM CpPaBHEHHS
JOTIOJIHUTEIBHBIX UCTOYHUKOB BBLACIATH MH(OPMALINIO, KOTOpasl SBISETCS
MIPOTUBOPEYUBOMN MK MOKET OBITh HETOCTOBEPHOM;

UCIOJIb30BaTh MPU BBINOJHEHUHM YYE€OHBIX 3aJaHUM Hay4YHO-TIOMYJIIPHYIO
aUTEepaTypy (U3HUECKOTO COJEP>KAaHUS, CIIPAaBOYHbIE MaTepUabl, PECYPCHI
cetu UHrepHer, BiageTe NpUEMAMHM  KOHCIIEKTUPOBAaHUSA  TEKCTA,
npeoOpa3oBaHus HH(GOPMALIMU U3 OJTHON 3HAKOBOW CUCTEMBI B APYTYIO;
co37aBaTh COOCTBEHHBbIE INHCbMEHHBIE M KpaTKHME YCTHBIE COOOIIEHUS,
0o000mass WHPOPMALMI0O U3 HECKOJbKUX HCTOYHHKOB (PU3UYECKOTO
COJIEpKaHusl, B TOM YHUCIIE MyOJINYHO MPEACTABIATh PE3yIbTaThl IPOEKTHOM
WJIM UCCIIEIOBATEIbCKOM AESITENbHOCTH, IPU 3TOM I'PAaMOTHO HCHOJb30BATh
M3YYEHHBI TOHATUIHBIA anmapar Kypca (U3HKH, CONPOBOXKAATH
BBICTYIUICHHE NPE3EHTALNEM;

OpU BBINOJIHEHUU YYE€OHBIX TPOEKTOB M HCCIEIOBAaHUM (U3HUECKUX
IPOLECCOB pacHpenesiaTh OO0SI3aHHOCTM B TPYINIE B COOTBETCTBUU C
MIOCTaBJICHHBIMH 33Ja4aMH, CJICUTh 3a BBINOJHEHUEM IUIaHA NEHCTBHUA U
KOPPEKTUPOBaTh €ro, aJeKBaTHO OLEHWBAThb COOCTBEHHBIA BKJIAJ B
NEATENbHOCTh TPYMIBI, BBICTPAaUBaTh KOMMYHHUKaTUBHOE B3aUMOJICHCTBHUE,
IPOSIBIISSt TOTOBHOCTh pa3periarh KOH(IUKTHL.

K koHIly 00yueHust B 9 kiiacce npeMeTHbIE Pe3yIbTaThl HA 0230BOM YpOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJI30BaTh  NOHATHS: CUCTEMa OTCU€Ta, MarTepuaibHas TOYKa,
TPAEKTOPHs,, OTHOCUTEIBHOCTh MEXaHMYECKOTO IBHWXEHUS, AedopMarus
(ympyrasi, 1jiacTUyeckas), TpPEHUE, LEHTPOCTPEMUTEIBLHOE YCKOPEHHE,
HEBECOMOCTb U NEPErpy3KH, LEHTP TSHKECTH, aOCOIMIOTHO TBEPAOE TEIO,
LEHTP TSKECTU TBEPAOrO Tella, paBHOBECHE, MEXaHUUYECKHE KOieOaHus U
BOJIHBI, 3BYK, HH(PaA3BYK U YJIbTPa3BYK, FJEKTPOMarHUTHbIE BOJHBI, IIKaJa
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U 1aJTbHO30PKOCTb, CIIEKTPHI
UCIyCKaHUs U MOIJoueHus1, ainbda, 0eTa- U ramMmma-u3aydeHus, U30TOIIbI,
sJiepHasi PHEPreTUKa;

paznuyaTth SABJICHHS (PABHOMEPHOE M HEPABHOMEPHOE MNPSAMOJIUHEHHOE
IBUKEHHE, PaBHOYCKOPEHHOE TNPSIMOJMHEWHOE JABI)KEHHE, CBOOOAHOE
MaJICHUE TeJl, PABHOMEPHOE JBUKEHUE I0 OKPYXKHOCTH, B3aMMOJIECHCTBHE
TEJI, PEaKTHBHOE JBMJKEHHUE, KOJEOATEIbHOE MABIKEHUE (3aTyXarollue M



BBIHYKJICHHbIE KOJIEOAHWs), PE30HAHC, BOJHOBOE ABWKEHUE, OTPaKEHHE
3ByKa, NPSIMOJIMHEWHOE pPACHPOCTPAHEHHE, OTPAKEHHE M MPEJTOMIICHHE
CBETa, IOJIHOE BHYTPEHHEE OTPAKCHHE CBETA, Pa3jOkKeHHe OeIoro CBeTa B
CIEKTP U CJIOKEHUE CIEKTPAIBHBIX LIBETOB, TUCIEPCUS CBETA, ECTECTBEHHAS
PaZ0aKTUBHOCTb, BO3HUKHOBEHHE JIMHENYATOrO CIEKTpa H3JIy4yeHUs) 10
OMMCAHUID MX XapaKTEpHbIX CBOMCTB M Ha OCHOBE  OIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UUYECKOE SBIICHUE;

pacrno3HaBaThb  MPOSIBICHHE  H3YYEHHBIX  (PU3NYECKUX  SBJICHUUH B
OKpyXXarlieM Mupe (B TOM uyucie (U3MUECKUE SBICHUS B INPUPOJE:
IPWINBBI U OTJIMBBI, IBM)KCHHUE IIaHET COJIHEYHOW CUCTEMBI, PEAKTUBHOE
JBWKEHUE IKUBBIX OpPraHMW3MOB, BOCIPUATHE 3BYKOB KMBOTHBIMH,
3eMIIETPSICEHUE, CEUCMHMYECKHE BOJHBL, IyHAaMH, 3XO0, LIBETa TeJ,
ONTUYECKUE SIBJIICHUS B MNpUpPOAE, OHUOJIOrMYECKOe AEUCTBHE BHJIUMOTO,
yIBTPaQHUOJIETOBOIO M  PEHTTEHOBCKOIO  M3JYyYEHUIl, €eCTECTBEHHbIN
PaAMOAKTUBHBIA (OH, KOCMHUYECKHE Jy4d, PAJUOAKTUBHOE H3IIyYCHHE
MPUPOAHBIX MHHEpAJOB, JACHCTBUE pPAJAUOAKTUBHBIX M3IYyYEHUH Ha
OpraHu3M 4YeJOBEKa), MPU ITOM IMEPEBOAMTH IMPAKTHUECKYIO 3a7ady B
yueOHYI0, BBIIEATh CYIIECTBEHHbIE CBOMCTBA (IIpU3HAKK) (PU3UUECKUX
SIBJICHUI;

ONKCHIBATh M3YYECHHBIE CBOWCTBA TN M (PU3HUECKHUE SIBJIICHUS, HUCIIOIb3YS
(¢u3nueckue BENIMYMHBI (CpeAHsIl M MTHOBEHHAas CKOPOCTb Tena IpHu
HEPABHOMEPHOM JIBJKEHHH, YCKOPEHHE, NEPEMEIIECHHE, IIyTh, YIJIOBas
CKOpPOCTb, CWJIA TpPEHMs, CUJa YIOPYIOCTH, CHJIA TSKECTH, YCKOPEHHE
CBOOOMHOIrO TMaJeHusi, BeC Tejaa, HUMIYJIbC Tela, HMIYJIbC CHIIbI,
MexaHuveckas paboTa M MOIIHOCTb, NOTEHUHANbHAS DSHEPrus Tena,
MOJHATOrO HAJ[ MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS SHEPTHs CHKATOU
OPYXXUHBI, KHHETUYECKAsl SHEPTUs, MOJHAs MEXaHUYECKasi SHEPIus, epUoJ
M 4YacToTa KoyieOaHWi, /UIMHA BOJIHBI, TPOMKOCTh 3BYKa M BbICOTa TOHA,
CKOpPOCTh CBE€Ta, TMOKa3aTeab MPEJOMIICHUS Cpeibl), MpPU ONHUCAHUU
MPaBUJIBHO TPAKTOBaTh (PUIMYECKUI CMBICI MCHOJIb3YEMBIX BEJIUYMH,
0003HAaYeHUs M €IUHULBI (U3NUECKUX BEIUYUH, HAXOAUTh (HOPMYIIbI,
CBSI3BIBAIOIIME JIaHHYIO (PU3MYECKYI0O BEJIMYHMHY C JAPYTMMH BeJIMYHMHAMH,
CTPOUTH IPAPUKU U3yUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYNH;
XapaKTepu30BaTh CBOMCTBAa T, (QU3NYECKHE SIBICHUS M TMPOLECCHI,
UCIIOJIb3Ysl 3aKOH COXpaHEHUs SHEPIrHH, 3aKOH BCEMUPHOTO TATOTECHMS,
MPUHLUI CYNEPHO3ULUN CUJI, TPUHIIUI OTHOCUTEIBHOCTH ["annies, 3akoHbI
HproTOHa, 3aKOH COXpaHEHUs HMIIYJbCa, 3aKOHbl OTPAXEHUS W
IIPEJIOMJIEHUSI CBETA, 3aKOHBI COXPAaHEHHUs 3apsI0BOIO U MAaCCOBOTO YHUCEIN



IpU SIEPHBIX PEAKUUAX, MPU ITOM JaBaTh CIOBECHYIO (DOPMYyIUPOBKY
3aKOHa U 3alUCBIBATh €0 MAaTEMAaTHUECKOE BBIPAKECHUE;

OOBSCHATh (PU3NYECKUE TPOIECCHl M CBOMCTBA Tell, B TOM YHCIE U B
KOHTEKCTE CHUTyalluid MPaKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BBISABISATH
PUYUHHO-CJICICTBEHHBIE CBS3M, CTPOUTHh OOBICHEHHE U3 2—3 JIOTMYECKUX
IaroB C Omnopol Ha 2—3 H3yYEHHBIX CBOMCTBAa (PU3NYECKHUX SIBICHHIA,
$u3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemaTh pacu€THbIE 3a1a4d (OMUpPAIOLIUECs HA CUCTEMY U3 2—3 ypaBHEHUN),
UCIIOJIb3YsI 3aKOHBI U (hOPMYJIbI, CBSI3BIBAIONINE (PU3MUECKUE BEIUYMHBI: Ha
OCHOBE aHaJM3a YCJOBUS 3aJa4M 3alKChIBATh KPATKOE YCJIOBUE, BBISBIATH
HEJOCTAIOUINe WK M30BITOYHBIC JaHHBIC, BHIOMPATh 3aKOHBI U (DOPMYIIHI,
HEOOXOMUMBIC JUIA  PEIICHUs, TMPOBOIUTH pAacyéThl M  OILEHUBATH
PEATUCTUYHOCTD MOIYYEHHOTO 3HaYeHUs (PU3NUECKON BEJTUUMHBI,
pacrno3HaBaTb HPOOJEMBbI, KOTOPbIE€ MOXXHO pEIIUTh HpHU MOMOIIU
(¢u3NYECKUX METOJ0B, HCIONB3YS ONMHCAHHE WCCICOBAHUS, BBIICIATH
MpOBEPSIEMOE  MPENINOJIOKEHNE, OIEHUBATh MPABUIBHOCTh  TOpPSIKA
MPOBEJCHUS  WCCIEOOBaHMs, JeJaThb  BBIBOJABI, HMHTEPIPETHPOBATH
pe3yIbTaThl HA0JIIOIEHUH U OIIBITOB,;

IPOBOJUTD ONBITHI IO HAOMIOACHNUIO (PU3UUYECKUX SBJICHUM WK (PU3NUECKUX
CBOMCTB Ten (M3ydeHHE BTOPOTO 3aKkoHa HbIOTOHA, 3aKOHA COXpaHEHHS
SHEPTUM, 3aBUCHMOCTH IEpHoja KoJeOaHWH MPYKUHHOTO MasTHHUKA OT
Macchl Ipy3a M KECTKOCTU TPYKUHBI M HE3aBHUCUMOCTb OT aMIUIATY]IbI
MaJIbIX KoJieOaHUH, MPSIMOJIMHEMHOE PacHpOCTPAHEHUE CBETA, Pa3ioKEHUE
Oemoro cBera B CIEKTpP, M3YYEHHE CBOMCTB H300paXeHHUsS B IUIOCKOM
3epKaje M CBOWCTB H300paKEHHS TMpeaMeTra B coOuparouiei JIMH3E,
HAONIIOJICHUE  CIUIOIIHBIX W JUHEHUYaThIX  CHEKTPOB  H3IIyYeHUs):
CaMOCTOSTENIbHO  coOMpaTh  yCTaHOBKY M3  W30BITOYHOTO  Habopa
00Opy10BaHusl, ONUCHIBATh XOJ OMNBITA U €ro pe3yJbTaThl, (HOPMYIUPOBAThH
BBIBOJIBL

MPOBOANTH TMPH HEOOXOAMMOCTH CEPHUI0 MPSIMBIX HW3MEpPEHUH, Ompenesss
CpelHee 3HaueHue u3MepseMod BenudyuHbl ((DOKYCHOE pacCcTOsSHHE
coOuparoiieid  JUH3bI), OOOCHOBBIBATH BBIOOp cmocoba HW3MEpEeHUs
(M3MepuTeIHLHOTO MPUOOopa);

NPOBOAUTH HWCCIEIOBAaHUE 3aBUCUMOCTEH  (U3MUECKUX BEJIUYUH C
MCTIONb30BaHUEM TIPSMBIX W3MEPEHHUH (3aBHCHMOCTH IMYTH OT BPEMEHH IPH
PaBHOYCKOPEHHOM  JIBIDKEHHMM 0€3 HayaJbHOM CKOpOCTH, Tepuoja
Kojie0aHuM MaTEeMaTHYECKOTO MasiTHUKA OT JIJTMHBI HUTH, 3aBUCUMOCTH YTIJia
OTpaXEHHUS CBETa OT yIJia MaJeHus U yriia MpeJoMJICHUs OT yrjla MajaeHus):
TUTAHUPOBATh  HCCIEIOBAHUE, CAMOCTOSTETLHO COOHMpaTh yCTAHOBKY,



(¢uKcHpoBaTh pPe3yabTaThl MOJYYECHHONW 3aBUCUMOCTH (DU3HMUECKUX BEIUYUH
B BU/JI€ TaOJIHIl U TpaUKOB, JAeNaTh BBIBOJBI IO PE3YJIbTaTaM UCCIIEIOBAHMUS;
NPOBOAWTH KOCBEHHBICE M3MEpeHHs] (U3HUECKUX BEIWYUH (CpeaHss
CKOPOCTb U YCKOPEHHE TeJla IIPU PABHOYCKOPEHHOM JBUKEHUU, YCKOPEHHUE
CBOOOJHOTO TMAaJIeHUs, KECTKOCTh MPYKUHBI, KOIPPUIUMEHT TpeHus
CKOJIbKEHUSI, MeXaHW4eckas paboTa M MOIIHOCTh, 4YacTOTa M TEPUOJ
KoJe0aHU MaTeMaTHYEeCKOTO U MPYKUHHOTO MAasTHUKOB, ONTUYECKas CHJIa
coOuparolel JUH3bI, PAaJUOAKTUBHBIM (OH): IUIAHUPOBATh HU3MEPEHUS,
coOupaTh HJKCIEPUMEHTAIbHYIO YCTAHOBKY U BBINOJHATH HW3MEpPEHUs,
cienysi MPeIOKEHHONW HMHCTPYKIMU, BBIUMCISATH 3HAYEHUE BEJIMYMHBI U
aHAJIM3UPOBATh MOJYUYEHHBIC PE3yNbTAThl C YUETOM 3aJJaHHON MOTPEIIHOCTH
U3MEPEHUN;

co0IoaTh MpaBuja TEXHUKH O€30MacHOCTU MpHU padoTe ¢ 1ad0paTOpHBIM
000opy10BaHUEM;

pa3nuyaTh OCHOBHBIE MPHU3HAKA M3YyYEHHBIX (DU3UUECKUX MOJENeHt:
MaTepuaabHas TOYKa, a0COIIOTHO TBEPOE TEJI0, TOUYCUHBII HCTOYHUK CBETA,
Jqy4, TOHKas JIMH3a, IUTAHETapHas MOJENb aTroMa, HYKJIOHHAs MOJeIb
aTOMHOTO $/1pa;

XapaKkTepu30BaTh  NPUHLMIIBI  JCHCTBUS  M3YYEHHBIX MPUOOPOB U
TEXHHUYECKUX YCTPOWCTB C OMOpON Ha WX oOmucaHus (B TOM YHCIE:
CIUIOMETp, MAATYUKUA TIOJNOKEHHUS, PACCTOSIHUSI M YCKOPEHUS, pakKera,
9XOJOT, OYKM, Mepuckomn, ¢oroannapar, ONTHYECKUE CBETOBOJBI,
CHEKTPOCKON, JO3UMETp, Kamepa BuibcoHa), wHcnonb3ys 3HAHUA O
CBOMCTBax  (u3MyecKux SBJICHUM W  HEOOXoauMble  (usnyeckue
3aKOHOMEPHOCTH;

HCIIONIb30BaTh CXEMbl M CXEMaTHYHBbIE PUCYHKH W3YYECHHBIX TEXHUYECKHX
YCTPOMCTB, U3MEPUTEIBHBIX MPUOOPOB U TEXHOJIOTUYECKUX MPOLIECCOB MPHU
pelIeHnH  y4eOHO-TIPaKTUYECKMX  3a/ady, ONTHYECKHUE CXEeMbl JJis
MOCTPOEHUS U300pAKEHHI B INIOCKOM 3€pKajie U COOMpAroLeH JIUH3E;
MPUBOANUTH MPUMEPHI (HAXOAUTh HHPOPMALIUIO O MPUMEPAX) MPAKTUIECKOTO
UCTIONIb30BaHUsl  (PU3MYECKNX 3HAHWW B TIOBCEIHEBHOW JKHU3HHM IS
oOecrieueHrs 6€30MaCHOCTH MPU OOpaIEHUH C TPUOOPAMH U TEXHUIECKUMU
yCTpOICTBaMH, COXpaHEHHUsI 3710POBbsI U COOTIOACHUSI HOPM SKOJIOTHUECKOTO
IOBEJICHUS B OKPYKAIOLIEH CpeELE;

OCYIIECTBIISITh TMOWUCK uH(pOpMammu  (HU3HUECKOTO  COACpKAaHUS B
HuTepHeTe, caMOCTOATENBHO (POPMYIUPYS TMOUCKOBBIM 3alpoc, HaXOIUTh
NyTH ONpeNeseHHs] JOCTOBEPHOCTH MOJIYYEeHHOW HMH(OpMalMU Ha OCHOBE
MMEIOLIUXCS 3HAHUN U TIONIOJTHUTENIbHBIX UCTOYHUKOB,;



WCIIOJIb30BaTh MPU BBINOJHEHUH YYEOHBIX 3aJaHUN HAyYHO-TIOMYJISIPHYIO
auTepaTypy (U3MUECKOTO COAEp KaHUS, CIIPABOYHbIE MaTepuaibl, PECYPCHI
cetu HMHrepHer, BiageTh NpuUEMAMH  KOHCIIEKTUPOBAaHUA  TEKCTa,
npeoOpa3zoBaHus HH(POPMAIIMU U3 OAHONU 3HAKOBOM CUCTEMBI B JIPYTYIO;
co3/1aBaTh COOCTBEHHbBIE MHCbMEHHBIE M YCTHBIE COOOIIEHHS Ha OCHOBE
uH(POPMALlMM U3 HECKOJBKUX HCTOYHUKOB (DHU3MUECKOTO COJEp>KaHus,
nyOJINMYHO MPECTABIATH PE3yJIbTaThl MPOEKTHON HIIM HCCIEN0BATEIbCKON
NEATEIBHOCTH, TIPU 3TOM I'PAMOTHO HCIIOJb30BaTh U3YYEHHBIN MOHSITUHHBIN
anmapaTr HM3ydaemoro pasjaena (U3MKU U COMPOBOXKIATH BBHICTYIUICHUE
npe3eHTanuen ¢ yuéToM 0COOEHHOCTEN ayIMTOPUH CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KoaunuecTBO 4acoB DIeKTPOHHBIE OcHOBHBIE BUABI
Ne HaumenoBaHue pa3jiesioB U
Konrpoabusie  IIpakruyeckue (uudposrbie) paGoThI ¢ yueToM
n/m TeM NPOrpaMMbl Bcero
padoThI padoTsI o0pa3oBaTejibHbIE NMPorpamMmbl
pecypchl BOCIHUTAHHSA
Pa3nes 1. ®u3uka u eé posib B IO3HAHUM OKPY/KAIOIIEro MHUpa
b 0
1.1 du3uka - Hayka 0 IPUPOE 2 bubmorexa LOK O:EZIEeZHszGMHOM
' Yia © TpHpoA https://m.eds00.ru/7f416194
OKpYXarolleMy MUPY.
bubnnoreka IIOK
1.2 dusnueckue Be 2 1
FSHHACCIHE BETHAHHRE https://m.eds00.ru/7f416194
EcrecTBeHHOHAYUYHBIN METOT bubnmnoreka HOK
1.3 2 1
MMO3HAHUS https://m.edsoo0.ru/7f416194
Htoro no pazneny 6

Pa3nes 2. [leppoHayaibHbIe CBeIeHUS] O CTPOEHHUH BelllecTBa

2.1 Crtpoenue BemecTna 1 bubnnorexa LIOK
https://m.edsoo.ru/7f416194
99 JIBr>keHre U B3aMO/ICHCTBHUE 5 1 bubmuorexa [JOK
qacTHI[ BEIIeCcTBa https://m.edsoo.ru/7f416194
53 ArperaTHbl€ COCTOSIHUS 5 bu6muoreka [JOK
BEILIECTBA https://m.edso00.ru/7f416194
Wroro no pazueny 5

Pa3znen 3. /InkeHue U B3auMoAelCTBHE TeJIB

3.1 MexaHudeckoe IBUKEHUE 3

but6mmoreka [IOK
https://m.edsoo.ru/7f416194



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

Pelenne kauecTBEHHBIX

3.2 Wueprus, macca, TNIOTHOCTh 4 bubmotexa [JOK 3afiatt Ha TeMy
' DI ’ https://m.eds00.ru/7f416194 = «IIpoucmrecTsus Ha
JIoporax»
bubnunoreka LIOK
3.3 Cuna. B 14
. DA CH https://m.edso00.ru/7f416194
Hroro no pazgeny 21

Pa3znen 4. /laBjienne TBEPABIX TeJl, sKMIKOCTEH

H ra3oB

Hasnenue. [lepenaya

bu6mmoteka [IOK

3HaKOMCTBO C YUE€HBIMU —

& M300peTaTensIMu.
41 FABIICHIDT TECPABIMIT TEaMH, 3 https://m.edsoo.ru/7f416194 P
KUJKOCTAMHU U Ta3aMH
bu6mmoteka [IOK
4.2
Alaprerie xuakoCTH > https://m.edso00.ru/7f416194
bu6mmoreka [IOK
4.3 ATMocdepHOe TaBIeHHE 6 https://m.edso00.ru/7f416194
44 JlelicTBrE )KUJIKOCTHU U Ta3a HA 7 bubmuotexa [JOK
' MOIPYKEHHOE B HUX TEJO https://m.edso00.ru/7f416194
Hroro no pazgeny 21
Pa3nes 5. PaGora 1 MOIIHOCTB. DHepIrus
bu6mmoreka [IOK
1 P
> 400T3 K MOIHOCT 3 https://m.edso00.ru/7f416194
bu6mmoreka [IOK
52 Hlpoctbie MexarmsMEl > https://m.edso00.ru/7f416194
bubmmorexa [JOK NuTemnekTyanbHas urpa
5.3 M 4
CRAHITHACCKAT SHEPTIA https://m.eds00.ru/7f416194 = «Mup npodeccuii»
Hroro no pazneny 12



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

PesepBHOE Bpems
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8 KVIACC

KoaunuecTBO 4acoB DJIeKTPOHHBIE OcHoOBHBIE BUABI
Ne HaumeHoBaHue pa3ieioB
Konrpoabueie IIpakTuueckue (uudposbie) paboThI € y4eToM
n/n U TeM MPOrpamMmbl Bceero
padoTbI padoThbI o0pa3oBaTe/ibHbIE NPOorpaMmbl
pecypchl BOCIIMTAHMS
Pa3nen 1. TenJioBble siBJIEHUSI
11 CrpoeHue u cBOICTBA 7 bubnnoreka [JOK becenwt o reve «Hame
. 3JI0POBbE, B HAILIUX
BEIIECTBA https://m.edsoo.ru/7f4181ce AP
pykax»
B
1.2 TennoBbie Iporecchl 21 1 5 bubmorexa [JOK 31::I:<Tyac§,; ille(ax Xoporia
' pott https://m.edsoo.ru/7f4181ce P P
[IpUpOJa HaLlIa»
Hroro mo pazueny 28
Pa3nes 2. DinekTpuyecKue H MATHUTHBIC SIBJICHHSA
DNEeKTPpUUYECKHE 3apsibl. Bumiorexa [IOK Vpoku 6e30macHOCTH
2.1 3apsKeHHBIE TeJla U UX 7 1 «IToaroroBka K
N https://m.edsoo.ru/7f4181ce .
B3aMMOJIEUCTBUE nerctBusiM B UC».
IlocrosHHbId Bu6mmorexa LIOK YPOKH MyXECTBa.
2.2 . 20 2 7 Becenpl o 6oprde ¢
DIEKTPUYECKHUN TOK https://m.edsoo.ru/7f4181ce
TEPPOPU3MOM
b
2.3 MarHuTHbIE SIBJICHUS 6 1 1.5 bubmorexa [JOK ::1:511@;[” ZIZEGTX;ITIiEZm
' https://m.edsoo.ru/7f4181ce > P
0e30MacHbI MUPY
24 DJIEKTpOMarHuTHast 4 bubnuotexa [JOK
' WHTYKIIAS https://m.edsoo.ru/7f4181ce
HWroro no pazneny 37
PeszepBHOE Bpems 3



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

KoanuecTBo 4acoB DIeKTPOHHBIE OcHoOBHBIE BUABI
Ne HaumeHoBaHue pa3jieioB u
Konrpouabubie = IIpakTHueckue (ma¢posbie) padoThI ¢ y4eToM
n/n TeM MPOrpaMMbl Bcero
padoThbI padoTbI o0pa3oBaTejibHbIE NPOorpaMMbl
pecypchl BOCIIHTAHHS
Pa3znen 1. MexaHHYecKHe siBJEHHS
11 Mexanudeckoe JBHXEHUE U 10 1 bubmuoreka [JOK
' CHOCOOBI €T0 OMUCAHUS https://m.edsoo.ru/7f41a4a6
Pemenne 3amau no reme
1.2 BsaumonerictBue ten 20 1 3 bubmmorexa [IOK «OCHOBBI GeionaCHoro
' s https://m.edsoo.ru/7f41a4a6
MOBEJEHUS HA AOPOrax»
bubmuoreka [JOK
1.3 3aKOHBI COXpaHEHUS 10 3
p https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 40
Pa3znen 2. MexaHuuyeckHe KoJ1e0aHus H BOJHBI
bu6mmoreka [JOK
2.1 Mexanudeckue KojaebaHus 7 3
https://m.edsoo.ru/7f41a4a6
NHTennekTyanbHBIN
2.2 MexaHnyeckue BOJIHBI. 3BYK 8 1 3 bubmorexa HOK MapahoH <<1}\//[ 3bIKA U
' - IBY https://m.edsoo.ru/7f41a4a6 P y
TOJIOCY»
Hroro no pazneny 15
Pa3pnen 3. DiieKTPOMArHuTHOE MOJI€ U 3JIEKTPOMATHUTHBIE BOJIHBI
DIEKTPOMarHUTHOE NOJIE U bubmmorexa LIOK SHAKOMCTEO C yXCHEIMII
3.1 6 2 HoGenesckumu
JIEKTPOMAarHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Jaypeatamu.
Wroro no pazueny 6



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

Pa3gen 4. CBeToBbI€ AAIBJICHUSA

4.1 3aKOoHBI pacpOCTPAaHEHHUS CBETA 6 2 bubmmorexa [JOK
' pactpoctp https://m.eds0o.ru/7f41a4a6
bubmuoreka [JOK
4.2
Jurset 1 onitecKue HpHOOPL 0 3 https://m.eds00.ru/7f41a4a6
43 Pazsnoxxenue 6enoro ceera B 3 2 bubmuoreka [JOK
' CIIEKTP https://m.edsoo.ru/7f41a4a6
Htoro no paznemny 15
Paszgea 5. KBanToBbI€e sIBJICHUA
51 Hcenyckanue U noriomeHue cBeTa 4 1 bubnuoreka [IOK
' aToMOM https://m.edsoo.ru/7f41a4a6
N3yuenue xu3Hp U
bubnuotexa [JOK paboTa yd4eHbIX,
5.2 Crpocnue aToMHoro A1pa 6 1 https://m.edsoo.ru/7f41a4a6 cBs3aHHBIE C IBJICHUEM
PAAOAKTUBHOCTH.
bubnuorexa [JOK Becenpl o 60proe ¢
5.3 A 7 1
ACPHEHIE peakttan https://m.edsoo.ru/7f41a4a6 TEPPOPUIMOM.
Hroro no pazneny 17
Pa3nes 6. [loBTOpuTe1bHO-0000 A0 IM I MOYJIb
[ToBTOpenue u 0600IIeHNE
6.1 coJepkaHus Kypca Gpusuku 3a 7-9 9 2 bubnmorexa LIOK
' Aep yp https://m.edsoo.ru/7f41a4a6
KJ1acc
Hroro 1o pasneny 9
OBIIEE KOJIMYECTBO YACOB I10
- 102 27
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https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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HOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC

n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHTpoJibHbIe
padoThI

IIpakTHYeckue
padoTshI

Jara
HU3yUYeHHs

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE

pecypchl

®du3uka — HayKa O PUPOJIE.
SIBnennsa npuponsl. dusnyeckue
SBJICHUS

Mexanndeckue, TeIIOBEIE,
ANEKTPUYECKHUE, MATHUTHBIE,
CBETOBBIE, 3BYKOBBIE SIBIICHUS

dusnueckue BeIUUNHBI U UX
U3MepeHne

VYpok-uccnenosanue "M3mepenne
TeMIIepaTypbl IPH MOMOIIU
KUAKOCTHOTO TEPMOMETpaA U
JaTYNKA TEMIEPATYPHI"

Kaxk ¢usuka u npyrue ecTeCTBEHHBIE
HayKH U3Y4aroT NPUPOTY.
EcrecTBEeHHOHAaYUYHBIN METO
no3HaHus. Onucanue GU3NIeCcKux
SIBJICHUM C TTOMOILBIO MOJIeIeH

bu6mmorekxa [JOK
https://m.edsoo.ru/ff09f72a

VYpok-uccnenosanue "lIIpoBepka
TUIIOTE3bI: JAIBHOCTH ITOJIETA
IIapUKa, IyIIEHHOIO
TOPU30HTAIIBHO, TEM OOJIbIIE, YeM
OosblIe BHICOTA ITycKa"



https://m.edsoo.ru/ff09f72a

Ctpoenue BemiecTBa. ONbITHI,

. bu6mmoreka [JOK
OKa3bIBAIOIIHNE TUCKPETHOE
A Te JHCRp https://m.edsoo.ru/ff09fe0a
CTPOCHHE BEIIECTBA
8 JIBr>KeHUE YyacTHI] BELIECTBA bubmmorexa [JOK
L Bet https://m.edsoo.ru/ff0a013e
Ypok-uccnenoanue «OIbITHI 110
9 HAOIIOAEHUIO TEINIOBOIO
pacIIpeHus Ta30B)
10 ArperaTHbple COCTOSIHHS BEIIECTBA
B3aumocBsI3b MeX Ty CBOWCTBAMU
BEIIICCTB B PA3HBIX arperaTHbhIX
COCTOSTHUSIX U MX bubmuoreka [JOK
11
ATOMHOMOJIEKYJIIPHBIM CTPOCHHUEM. https://m.edsoo.ru/ff0a0378
Oco0eHHOCTH arperaTHbIX
COCTOSIHHM BOJBI
MexaHnueckoe IBUKEHHE.
12 PaBHOMEpHOE U HEpAaBHOMEPHOE bubmmorexa [TOK
p p P https://m.edsoo.ru/ff0a05c6
NIBIDKEHUE
bu6mmoreka [IOK
13 CkopocTh. EQUHUIBI CKOPOCTH
p a 1t p https://m.edsoo.ru/ff0a079c
14 Pacuer nmyTty 1 BpeMeHH ABMKEHUA bubmmorexa LOK
yr p a https://m.edsoo.ru/ff0a0ae4
HMueprns. 3aKoH HHEPIINU.
15 B3aI/I:Mo elficTBue TeJ‘IpKaK opuYrHa bubmmorexa LOK
A P https://m.edsoo.ru/ff0a0cl10
WU3MEHEHUS CKOPOCTH JIBHKEHUS Tell
[LnorHOCTH BemiecTBa. Pacuet macchl bu6mmorexa [IOK
16
1 00bEMa Tesa IO €ro INIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlaGopaTtopHnas pabota



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

«Onpenenenue MIOTHOCTH TBEPAOTO
Tena»

Pemmenue 3agauq mo reme "IlmoTHOCTE

bu6mmoreka [JOK

18
BelecTna" https://m.edsoo.ru/ff0al23c
KonTponbHas padoTa 1o TemMam:
19 «MexaHN4YeCKOe IBMIKEHUEY,
«Macca, IIIIOTHOCTE)
Cuiia Kak XapaKTepUCTHKA
20 B3auMoaercTBuA Teil. Cuita
ynpyroctu. 3akoH ['yka
JlaGopaTtophast pabora «3yuenue
21 3aBUCHUMOCTH PACTSIKCHUS
(medopmarivn) Npy>KUHBI OT
MIPUIIOKEHHOMN CHUITBI»
22 SBnenne tarorennsa. Cuia TIKECTH
CBs13b M@Ky CUJION TSKECTH U
23 MaccoH Tena. Bec tena. Pemenne bubmorexa [IOK
e ’ .\ https://m.edsoo.ru/ff0al778
3amad 1mo TeMe "Cuia TsHKecTH
Cuna TSDKeCTH Ha IPYTHX TUTaHeTaxX.
24 dusnueckue xapakTEPUCTUKHU bubnmorexa LOK
p p https://m.edsoo.ru/ff0a1502
[LUIAHET
bu6mmorexa [IOK
25 W3mepenne cuin. JluHaMoMeT
p A p https://m.edsoo.ru/ff0al8cc
bu6mmorexa [IOK
26 Bec tema. HeBecoMmocTn
https://m.edsoo.ru/ff0al778
CrnoxxeHre ABYX CHJI, HAIIPaBJIEHHBIX
. X . P bubnuorexa [JOK
27 110 OJTHOM MPSIMOIA.

PaBHozelicTByIOIAst CUII

https://m.edsoo.ru/ff0ala70



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

Pemenue 3a1ay mo reme

28 n 4 n
PaBHOnelicTByIOIIAs CHUT
29 TpeHue CKOJIbKEHNS U TPEHUE bubnuoreka [IOK
1okosi. TpeHue B Ipupoie U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaGopaTtopHnas pabora «M3yueHue
3aBUCUMOCTH CHJIBI TPCHHS
30 CKOJIBYXEHUS OT CUJIbI IABJICHUS U bubmorexa HOK
A https://m.edsoo.ru/ff0alcc8
XapaxkTepa CONMPUKACAIOIINXCSI
ITOBEPXHOCTEMN
Pemienne 3amaq mo temam: «Bec
31 tenay, «I'paduueckoe n3oOpakeHue bubnunoreka [JOK
cuny, «Cuiany, https://m.edsoo.ru/ff0alde0
«PaBHOIEUCTBYIOIIAS CUID»
KonTponbnas pabota no teme «Bec
32 tenay, «I'papudeckoe n3odbpaxxeHue
cui, «Cuisly
33 Hasnenue. CiocoObl yMEHBIIEHUS U bubnuorexa [JOK
YBEJIUYCHUS NABICHUS https://m.edsoo.ru/ff0a20a6
JlaBrienue ra3a. 3aBUCUMOCTD
34 aBJIEHUS ra3a oT 00BEMa. bubmmorexa [IOK
’ https://m.edsoo.ru/ff0a2376
TeMITepaTypbl
Ilepenayua naBneHust TBEPIBIMU
35 TCJIF;.MI/I KUJIKOCTSIMH 1 Ir)a3aM1/I bubmorexa OK
’ ' https://m.edsoo.ru/ff0a25b0
3akon [lackans
JlaBjieHUE B )KUJIKOCTH U Tas3e,
36 BBI3BAHHOE JE€HCTBUEM CUIIBI bubmmorexa [TOK
https://m.edsoo.ru/ff0a2718
TSDKECTH
37 Pemenne 3amad mo treme «JlaBienue bu6mmoreka [JOK



https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718

B )KMIKOCTH U rase. 3akou Ilackaimsy

https://m.edsoo.ru/ff0a2826

38 Coo01IarImecs CoCyabl bubmorexa HOK
Harot e https://m.edso0.ru/ff0a2970
39 IM'mapaBimueckuii mpecc bubmoreia HOK
AP P https://m.edso0.ru/ff0a3136
40 Manomertpsl. IlopiiaeBoi
JKHJIKOCTHEIM HAcOC
Atmocdepa 3emiu. [Ipuannsl
CYIIIECTBOBAHMS BO3 HOMU
41 O?CI)IJIOLIKH 3emiun 3:][3YI/?CII/IMOCTI> bubmorexa HOK
’ https://m.edsoo.ru/ff0a2b5a
aTMoc(hepHOTro aBICHHS OT BBICOTHI
HaJl YPOBHEM MOpsI
42 Bec Boznyxa. AtmocdepHoe bubmuoreka [JOK
JaBJIICHUE https://m.edsoo.ru/ff0a2b5a
43 N3mepenue armochepHoro bubmmorexa [IOK
nasiienus. Oneit Toppuuennu https://m.edsoo.ru/ff0a2da8
3aBUCUMOCThH aTMOC(HEPHOTO
44 aBJICHUSI OT BBICOTHI Ha, OBHEM bubmorexa [JOK
A AP https://m.edsoo.ru/ff0a2fc4
Mopst
45 bapomerp-anepous. AtmocgepHoe bubmuorexa [IOK
JIABJICHUE HA PA3JINYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemrenne 3aga4 mo Teme
"ATtmocdepHoe aaBneHue"
JlelicTBrE )KUJIKOCTH U Ta3a HA
47 MOTPYKEHHOE B HUX TEJIO bubmorexa [JOK
Py ) https://m.edsoo.ru/ff0a3276
ApxumeoBa cuiia
48 JlaboparopHas paboTa bubnmoreka [JOK

«OrnpeneneHre BhITATKUBAIOIIECH

https://m.edsoo.ru/ff0a33fc



https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc

CHUJIbI, ICCTBYIOIIEH Ha TEJIO,
MOTPYKEHHOE B KUKOCTBHY

JlaboparopHas paboTa 1o Teme
«MccnenoBanue 3aBUCMOCTH Beca

49 TeJa B BOJE OT 00bEMa Bubmorexa LIOK
. https://m.edsoo.ru/ff0a3514
MOTPYKEHHON B )KHUJIKOCTh YaCTH
Tena»
bubmuoreka [JOK

50 llnaparite rex https://m.edsoo.ru/ff0a3a96
JlaGopaTtopHnast pabota
"KoHcTpynpoBaHue apeomeTpa win

o1 KOHCTPYMPOBAHUE JIOJKH U
orpeiesieHue eé
Ipy30M0AbEMHOCTH "

Pemenue 3agad mo reMam:

59 «[lnaBanue cynos. bubnuoteka [JOK
BosnyxomiaBanue», «/laBinenue https://m.edsoo.ru/ff0a3654
TBEP/ABIX TEJN, KUAKOCTEH U ra30B»

bu6mmoreka [IOK

53 Mexamitieckas padora hitps://m.eds00.ru/ff0a3f82

54 MomHocts. EquHuUIb MOLTHOCTH ngg;i?:g;gzﬁf 03782
VYpok-uccnenoBanue "Pacuér

55 MOIIIHOCTH, Pa3BUBAEMOU ITpU
noaAbEME I10 JIeCTHUIIE"

56 IIpocteie MexaHU3MBI. Ppruar.

PaBHOBecue cui Ha pbluare

57 KonTtponbHas pabora o Teme

«/laBiieHME TBEPIBIX TEI,



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

JKUIKOCTEN U Ta30BY /
Bcepoccuiickast mpoBepoyHas
pabora

PesepBHeIil ypok. Pabora ¢ TekcTamu
110 Teme «JlaBneHnue TBEPABIX T,

58 KUJKOCTEH U Ta30By / bubmmorexa [JOK
A . https://m.edsoo.ru/ff0a4ffe
Bcepoccuiickast nmpoBepouHas
pabora
Pervaru B TexHuKe, OBITY U IPUPOJIE.

59 JlaGopaTtopHnast pabota 05 bubnmoreka [JOK
«HccnenoBanue ycioBuit ' https://m.edsoo.ru/ff0a478e
paBHOBECHSI phIUara
Pemenue 3aga4 mo teme «Y clnoBus bubmuoreka [JOK

60
paBHOBECHSI pblyara https://m.edsoo.ru/ff0a48a6
Koadduiment nonesHoro aeicTust

61 mexaHu3Ma. JlaboparopHas pabota 05
«M3mepenne KI1/] HaknoHHOM '

TUTOCKOCTH

62 Pemenne 3amad mo reme "Pabora, bu6mmoreka [IOK
MorHocTh, KIT/" https://m.edsoo.ru/ff0a4c48
MexaHnueckas SJHeprusl.

63 Kunernueckas v moTeHIMaIbHas bubnmorexa LOK

https://m.edsoo.ru/ff0a4252
DHEPrus

64 3aK0H COXpaHEHHUsI MEXaHUYECKON bubnmoreka [JOK
SHEPIUuu https://m.edsoo.ru/ff0a4360
YPpOK-3KCIIEpUMEHT IO TEME

65 "DKCIepUMEHTATIBLHOE OINPEACIICHNUE 1

U3MEHEHUS KUHETUYECKOU U



https://m.edsoo.ru/ff0a4ffe
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360

MOTEHIIMATBHON SHEPTUU MPU
CKaTBIBAHUY TeJIa 110 HAKJIOHHON
miockocty"

66 KonTtponbHast pabora o Teme

«PaboTa 1 MOIIHOCTh. DHEPTHSD)

PesepBHbIii ypok. PaboTa ¢ Tekctamu

67
o teMe "MexaHnueckoe IBUKeHue"

PesepBHelit ypok. Pabora ¢ Tekctamu
68 o TeMe "Pabdora. MOLIHOCTS.
Oueprus"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ad4ee6

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68

12



https://m.edsoo.ru/ff0a4ee6

8 KVIACC

KounyecTBO 4acoB JIeKTPOHHBbIE
Ne Hara uudgposbie
Tema ypoka Kontpoabusbie IlpakTuueckue
n/n Bceero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypcsbl
OcHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-
1 KMHETUYECKOW TEOPUU U UX OIBITHHIE 1 bubmmorexa [JOK
P https://m.edsoo.ru/ff0a5256
MOATBEPKICHUS
2 Macca u pa3mep aTOMOB U MOJIEKYT 1
3 Mopenu TBEPAOro, JKUAKOTO U 1 bubnnoreka [JOK
ra3000pa3HOro COCTOSHUH BEIIeCTBA https://m.edsoo.ru/ff0a540e
OOBsicHEeHHE CBOWCTB TBEPJIOTO,
4 YKUJKOTO U Ta3000pa3HOr0 COCTOSTHUM 1
BEILIECTBA HA OCHOBE MOJIOKEHHI
MOJIEKYJIIPHO-KHUHETUYECKON TEOPUH
bu6mmoreka [JOK
5 Kpucrannudeckue u amopgHblie Teaa 1
P pd https://m.edsoo.ru/ff0a5800
5 CmaunBaHue U KallWJUISIPHOCTb. 1 bubnunoreka [JOK
IToBepXHOCTHOE HATSKEHUE https://m.edso0.ru/ff0a5530
7 TennoBoe paclIMpeHne U CxKaTUE 1 bubmorexa LHOK
P P https://m.edsoo.ru/ff0a5a26
Temnepatypa. CBsi3b TeMIepaTypbl CO
8 CKOPOCTBIO TEIJIOBOTO JIBHKEHHS 1
JaCTHUIL
9 Buyrpennss sueprus. CriocoObt 1 bubnnorexka [JOK
U3MECHEHUS BHYTPEHHEU DHEPrUu https://m.edsoo.ru/ff0a5c60
10 Bunbr Terionepenaun 1 bu6mmoreka [IOK



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

Ypoxk-koudepenuus "[Ipakruueckoe
UCIIOJIb30BaHUE TEIUIOBBIX CBOICTB

https://m.edsoo.ru/ff0a6412

bubmuorexa [JOK

1 BEILIECTB U MAaTEPHUAJIOB B LIEJIAX https://m.edsoo.ru/ff0a65c0
sHeprocoepekeHus"

12 KonuuecTBo TemnoTel. Y nenpHas bubmuorexa [JOK
TEIJIOEMKOCTh https://m.edsoo.ru/ff0a6976

13 YpaBHeHHE TEIIOBOTO OanaHca. bubnnoreka [JOK
TernnmooOMeH u TEI0BOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlaGopaTopHnas pabota

14 "UccnenoBaHue SBICHUS bubmuorexa [JOK
TEIJI000MEHa ITPU CMEIIMBAHUN https://m.edsoo.ru/ff0a6a98
XOJIOAHOU U ropsiueit BoAbI"
Pacuer konuyecTBa TEMIOTHI,

15 HEO0OXOIUMOTO JIJIsl HATPEeBaHUS Tela
Y BBIJICSIEMOTO UM TIPU OXJIAKICHUN

16 JlaGopaTtopHast pabota "Onpeznenenue bubnuorexa [JOK
yEIbHON TEMJIOEMKOCTH BerecTBa" https://m.edsoo.ru/ff0a6bb0

17 DHeprus TOIIMBA. Y IeJbHas TEII0Ta bubnmnoreka [JOK
cropanus https://m.edsoo.ru/ff0a7b5a

18 KonTpomnpHas pabota mo Teme
"TerioBbIe SIBICHUSI
IInaBneHue u oTBEpIEBAHNE

19 KPUCTAJUIMYECKUX TeJ. Y AebHas bubmmorexa LOK

https://m.edsoo.ru/ff0a71d2

TEIUIOTA TIABJICHUS

20 JlabopaTtopHast pabota "Onpeznenenne bubnmoreka [JOK
YAEIbHOM TEIJIOTHI TUIaBICHUS Jibaa" https://m.edsoo.ru/ff0a72fe

21 [TapooOpazoBaHue U KOHJCHCAIHUS. bubnuoreka [IOK



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

Hcnapenue

https://m.edsoo.ru/ff0a740c

22

23

24

Kunenune. Y nenpHas Temiora
napooOpa3oBaHus U KOHJICHCALIUH.
3aBUCHUMOCTH TEMIIEpATypPhbl KUTICHUS
0T aTMOC(EepHOTO JTaBICHUS
Bnaxuocts Bo3ayxa. JlabopaTopHas
pabota "Onpenenenue

OTHOCHUTEJIbHOM BIAXHOCTU BO3ayXa"

Pemenue 3amgau Ha OIIPCACIICHUC
BJIA’JKHOCTH BO3yXa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a786¢

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

25

[TpuHIMTIBL PaOOTHI TETIIIOBBIX
nsurateneif. [lapoBas TypOuna.
JIBUraTens BHYTPEHHETO CrOPaHUs

26

27

28

KII/I TerutoBoro aBuraTessi.
TenuioBble ABUTATEIH U 3alllUTa
OKPYKaIoIIEi Cpebl

3aKOH COXpaHEHUs U IPEBPALLECHUS
SHEPIHH B TEIUIOBBIX MpOIeccax
KonTponbHas padbora no teme
"N3MeHeHne arperaTHbIX COCTOSTHUM
BelecTna"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a7c7c

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a86ae

29

Onektpusanus Tein. [[Ba pona
AJIEKTPUIECKUX 3aPSI0B

30

31

Ypok-uccienoBanue "OnexkTpusanus
TeJ UHAYKIUEN U TIPH
CONPUKOCHOBEHUH"
B3aumoneiicTBue 3apsKEHHBIX TEIL.
3axoH Kynona

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a87e4



https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4

DIIEKTPUUECKOE TTOJIE.
HanpspkeHHOCTD 31eKTPUYECcKOro

bubmuorexa [JOK

32
nosst. [IpuHumn cynepno3uuuu https://m.edsoo.ru/ff0a8a0a
JIEKTPUUYECKUX MOJIeH
Hocurenu a1mekTpudeckux 3apsaoB.
33 OnemenTapHbii 3apsi. CTpoeHne
aToma
34 [IpoBOgHUKY U TUANEKTPUKH. 3aKOH bubnuoreka [IOK
COXPAHEHUS JIEKTPUUYECKOTO 3apsAia https://m.edsoo.ru/ff0a8ef6
35 Penrenue 3a1a4 Ha npUMEHEHUE bu6mmoreka [IOK
CBOMCTB AJIEKTPUUECKUX 3apsi0B https://m.edsoo.ru/ff0a90cc
DNEKTPUYECKHUNA TOK, YCIIOBHUS €r0
36 cymecTBoBanus. MlcTouHUKM bubmorexa LHOK
ym ' https://m.edsoo.ru/ff0a95a4
AIEKTPUUYECKOTO TOKA
37 JleficTBUSI SIEKTPUUECKOTO TOKA bubmorexa [JOK
P https://m.edsoo.ru/ff0a96b2
VYpoxk-uccnenosanue "Jleiicteue
38 AIIEKTPHUYECKOTO OISl Ha TIPOBOIHHUKH 1
U TUDJIEKTPUKH"
39 DIIeKTPUUYECKHUI TOK B METAIIIaX, bubnmoreka [JOK
JKUIIKOCTSIX U ra3ax https://m.edsoo.ru/ff0a9838
40 DneKTpuyuecKkas 1enb U €€ COCTaBHbIE
qacTu
Cwuta Toka. JlabopaTtopHas pabora
41 "N3mepenue u peryaupoBaHUE CUIIbI 0.5 bubmorexa HOK
| P peryimp ' https://m.edsoo.ru/ff0a8bdé
TOKa
42 DIIEKTPUYECKOE HAIPSIKEHUE. 05 bubnmoreka [JOK

BoasT™metp. JTabopaTopnas pabota

https://m.edsoo.ru/ff0a9e14



https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
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https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
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https://m.edsoo.ru/ff0a9e14

"M3MepeHue U peryJimpoBaHue
HanpspKeHus"

ConpoTuBieHHEe IPOBOJHUKA.

bu6mmoreka [IOK

43 VY 1esbHOE COMPOTHUBIIEHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
JlaGopaTopHas paboTta "3aBUCUMOCTh

44 3JIEKTPUYECKOTO COMPOTHUBIICHUS bubnnoreka [HOK
MPOBOJIHMKA OT €T0 JUIMHBI, TUIOIA N https://m.edsoo.ru/ff0aa738
MONIEPEYHOr0 CEUeHusl U MaTepuana”
3aBUCHUMOCTh CHJIBI TOKA OT

45 HanpsokeHus. 3akoH Oma 1151 ydacTka bubmmorexa [TOK

https://m.edsoo.ru/ff0aad4a

enu
JlaGopaTtopHnast pabota
"HccnenoBanue 3aBUCUMOCTH CUITBI

46 TOKA, UYILErO YePe3 Pe3UcCTop, OT bubmmorexa [OK

https://m.edsoo.ru/ff0aa04e

COTIPOTHBIICHUS PEIUCTOPA U
HaIpsDKEHUs Ha pesucrope”

47 [TocnenoBarenbHOE U NapaieIbHOE
COETMHEHUS IPOBOIHUKOB
JlaGopaTtopHast padota "I[IpoBepka

48 MpaBuJjIa CIIOKEHUS HAMIPSKEHUN TIPH bubnmoreka [JOK
MOCJIEA0BATEILHOM COCTMHEHUH JIBYX https://m.edsoo.ru/ff0aaas8
pe3uctopon"
JlaGopatopHas pabota "IIpoBepka

49 MpaBuJIa JJisl CUJIBI TOKA MIPH bubnuoreka [IOK
MapALIEIBHOM COCUHEHUN https://m.edsoo.ru/ff0aadle
pe3ucropon"

50 Pemienue 3a1au Ha npuMEHEHUE bubnmoreka [JOK

3akoHa OMa AJ1s Pa3IuyHOTro

https://m.edsoo.ru/ff0aaf8a



https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a

COCAMHCHUA ITPOBOAHHUKOB

PabGota u MOIITHOCTD 3JICKTPUYECKOT'O

bu6mmoreka [IOK

51
Toka. 3akoH Jlxxoynsa-Jlenua https://m.edsoo.ru/ff0ab124
JlabopaTtopHas padora "Ompeneiieaue

52 a60TI;1 I/Illz/IOI_uIi)OCTI/I 3IIEK pnquKoro buGnnorexa LIOK
P " P https://m.edsoo.ru/ff0ab3e0
TOKa
DIIeKTpUUYECKHE IIETTH U MOTPEOUTENN

53 3JICKTPUYECKON SHEPTUU B OBIT bubmorexa [JOK

p p Y. https://m.edsoo.ru/ff0ab660
KopoTtkoe 3aMbIkanne

54 IlocTossHHEIE MArHUTHI, X
B3aUMOCHUCTBHC

55 VYpok-uccnenosanue "N3yuenue bubnnoreka [JOK
MOJICH OCTOSHHBIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0
MaruauTtHoe mojie. MarautHoe moJje

56 3eMIIM ¥ ero 3HaueHHE JJIs JKU3HU Ha bubmorexa [JOK

https://m.edsoo.ru/ff0acOba
3emie
[ToaroroBka Kk KOHTPOJIBHOM paboTe
1o TemMe "DIeKTPUIECKHe 3apsibl.
57 3apsoKeHHBIE Tela U UX bubmmorexa [TOK

P N . https://m.edsoo.ru/ff0abd2c
B3auMoeiicTBus. [locToSHHBIN
ANEKTPUUECKUI TOK"
KonTponbhas pabota no teme
"DneKTpruUeCcKue 3apsabl.

58 3apsKEHHBIE TeNla U UX bubnnorexka [JOK
B3auMoaeucTBUs. IlocToOSHHBIM https://m.edsoo.ru/ff0abea8
anekTpuueckuii Tok" / Beepoccuiickas
poBepouHas pabora

59 PesepBHbIii ypok. PaboTa ¢ Tekctamu bubmuorexa [JOK



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

no teme "[locTostHHBIN
aeKkTpudeckuii ToK" / Beepoccuiickas
poBepoyHas paborta

https://m.edsoo.ru/ff0acdc6

60

OneiT OpcTena. MaruuTtHoe nose
AJIEKTPUYECKOr0 TOKa MaruutHoe
110JIE€ KaTyIIKHU C TOKOM

bubmuoreka [JOK
https://m.edsoo.ru/ff0ac1d?2

61

62

[IprMeHeHue JIeKTPOMAarHUTOB B
texauke. Jlaboparopuas pabora
"N3ydyeHue NeicTBUSL MarHUTHOTO
TIOJIsI HA IPOBOJHUK C TOKOM"

OJEeKTpOJIBUTATENb TOCTOSIHHOTO
Toka. Mcnonb3oBanue
AIIEKTPO/IBUraTesIed B TEXHUUECKUX
YCTPOMCTBAX M HA TPAHCIIOPTE.
JlaGopaTtopHnas pabota
"KoHcTpynpoBaHue 1 u3y4eHue
paboThI neKkTpoaBUraTens"

0.5

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

bubmuorexa [JOK
https://m.edsoo.ru/ff0ac86¢c

63

64

65

Omnbrter @apazes. 3akoH
BHGKTpOMaFHHTHOfI UHAYKIOUU.
[IpaBuio Jlenna

OnextporeHeparop. CriocoOsl
MOJTYYCHUS JIEKTPHUIECKOW SHEPTHH.
DIIEKTPOCTAHIIUN Ha BO30OHOBIISIEMBIX
HMCTOYHHMKAX SHEPTUHU

[ToaroroBka K KOHTPOJIBHOU paboTe
1o TeMe "DJIEeKTpUIECKHE U
MarHuTHbBIC SBICHUS"

66

KonTtponbHas pabora o Teme
"DIeKTpUUECKNEe U MATHUTHbIE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0acbh14



https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0acb14

sBiaeHus"

PesepBHbIii ypok. PaboTa ¢ TekcTamu bubnunoreka [JOK
67 1
1o treMe "TeruoBble siBIeHUS" https://m.edsoo.ru/ff0acc5e
68 PesepBHbIii ypok. PaboTa ¢ Tekctamu 1
1o TeMe "MarHutHsbie siBICHUS "
OBUIEE KOJIMYECTBO YACOB I10
- 68 14.5

[NPOTPAMME



https://m.edsoo.ru/ff0acc5e

9 KJIACC

Kosun4yecTBo 4acos DJIeKTPOHHbIE
[1]
Jlj;-n Tewa ypoka Bcero Konrporenpie  IMpakriieckue II/I[:;:CHHS[ :)l;l:)l;l;zf:;feﬂbﬂue
padoThI padoThI pecypeni

1 MexaHnuecKoe JBI)KEHUE. 1
MarepuanbHas TOUKa

5 Cucrema orcuera. OTHOCUTEIHLHOCTh 1 bubnunoreka LIOK
MEXaHUYECKOTO JBUKEHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE IPSIMOJIMHEWHOE 1 bubnuoreka [IOK
NBIDKEHHE https://m.edsoo.ru/ff0ad19a
HepaBHomepHOe npsiMoIMHENRHOe

4 nBukeHue. CpeHsst U MTHOBEHHas 1
CKOpPOCTh

5 [IpssMonMHENHOE paBHOYCKOPEHHOE 1 bubmmnoreka HOK
JBUOKEHHE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CkopocTh NpSIMOJIMHENHOTO

6 PaBHOYCKOPEHHOTO JIBM)KECHUSI. 1
I'paduk ckopoctu
JlaGopatopHnas pabota "Onpeznenenue

7 YCKOpEHHUS Teja Mpu 1 1 bubnmnoreka [JOK
PaBHOYCKOPEHHOM JBHWKEHHUH TT0 https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM TUIOCKOCTH"

3 CBoboanoe nagenue tei. OnbITh 1
lanunes

9 PaBHOMEpHOE ABUKEHUE 110 1 bu6nuorexa [IOK

okpyxHocTH. [lepuon u yacrora

https://m.edsoo.ru/ff0ael76



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

oOpanienus. JIuneiinas u yriosas

CKOpPOCTH
10 LleHTpOCTpEMUTENHHOE YCKOPCHHE
1 [IepBeiit 3akon HeroTona. Bektop bubmmoreka [JOK
CHJIBL https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroTona. Bu6muotexa [JOK
PaBHOpelicTBYIOIIAS cHita https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akon HerotoHa. bubnnorexa [JOK
Cyneprio3unus cui https://m.edsoo.ru/ff0ae982
14 Pewrenue 3a1au Ha npuMeHeHUe bubmmoreka [JOK
3akoHOB HrloTOHA https://m.edsoo.ru/ff0aeb6c
5 | Cuna ympyroea. Saxon Iyxa im0z
16 Pemenue 3anay no teme «Cuna
YIIPYTOCTHY
17 Jlaboparopnas pabota «Ornpezaenenue bubnnorexa [JOK
KECTKOCTHU IIPYKUHBI» https://m.edsoo.ru/ff0aee28
bubnnorexa [JOK
18 Cua Tperms https://m.edSO(])_.[ ru/ff0af738
19 Pemenne 3agau mo teme «Cuna bubnunorexa LIOK
TPEHUS» https://m.edsoo.ru/ff0afa26
20 Jlaboparopnas pabota "Onpenencaue bubnuotexa [JOK
KO3 PHUIIMEHTa TPEHUS CKOIBKEHUS" https://m.edsoo.ru/ff0af8be
Pemrenue 3agad mo teMe "3aKOHBI
21 Herorona. Cuna ynpyroctu. Cuna bromorexa LIOK
. https://m.edsoo.ru/ff0afb8e
TPEHUS
99 Cuia TSKeCTH U 3aKOH BCEeMUPHOTO bubnmoreka [JOK

TATOTEHUS. Y CKOpEHHE CBOOOHOTO

https://m.edsoo.ru/ff0af044



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

HaacHus

Ypok-koHpepenius "JIBuxeHue Ten

23 BOKPYT T'PaBUTAIIMOHHOTIO LIEHTpa
(Conneunas cucrema). ['anmaktuku"
Pemrenue 3agad mo treme "Cuia
24 TSDKECTH U 3aKOH BCEMHUPHOI'O bubnnorexa LHOK
" P https://m.edsoo.ru/ff0af5f8
TATOTEHUS
o5 [TepBas kocMuYeCKasi CKOPOCTb. bubnunoreka LIOK
HesecomocTs u neperpy3ku https://m.edsoo.ru/ff0af33c
PaBHOBeCHE MaTepUAIIBHONW TOYKHU.
AOGCOTIOTHO TBEPIOE TEIIO.
26 PaBHOBecue TBEPAOTO TEJIA C bubmorexa IOK
.. — P https://m.edsoo.ru/ff0afe36
3aKPEIUIEHHONW OCBhIO BPAIICHHUS.
MowmeHT cuibl. LlenTp TsoxecTn
PaBHOBeCHE MaTepHAIBHONW TOUKHU.
AOGCOIIIOTHO TBEPIOE TEIIO.
27 PaBHOBecue TBEpOTO TENA C
3aKpEIIEHHOW OChIO BPAILICHHUS.
MowmenT cuisl. LienTp TsokecTn
28 Pemenue 3agau mo teme "MOMEHT bubnunorexa LIOK
cunbl. Llentp Tsxectn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJIBHOU paboTe MO
29 TeMe "MexaHN4ecKOe IBIKEHUE bubnnorexa [JOK
. ’ https://m.edsoo.ru/ff0b0408
BzaumoneiictBue Ten"
KonrtpoasHas padbora mo Teme
30 "MCXIZIHI/I‘ICCK(I))G IBHKEHUE bubmmorexa TIOK
N ) ' https://m.edsoo.ru/ffOb06ec
BiaumopeiicTBue Ten
31 Nwmmynse Tena. UMmmynbe cuitbl. 3aKoH bubnuoteka [JOK



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

COXpaHEHUs UMITYJIbCa. YIIPYroe u
HEYIpyroe B3aMMO/ICHCTBUE

https://m.edsoo.ru/ffOb07fa

Permrenne 3agau mo reme "3akou

bubnmoreka [IOK

32 COXpPaHEHUs uMIysbca" https://m.edsoo.ru/ff0b096c
33 Ypok-koHpepeHnius "PeakTuBHOE
JIB)KEHUE B MPUPOJIE U TEXHUKE"
bubnunoreka LIOK
34 Mexannyeckas paboTa U MOIITHOCTh https://m.edsoo.ru/ffob0ag4
PaboTa critbl TSKECTH, CHITBI bubnnorexa [IOK
35
YOPYTOCTH U CUJIbI TPEHUS https://m.edsoo.ru/ff0b0db8
Jlaboparopuas pabota «OnpeneneHue
36 paboThI CHIIBI TPEHUS TTPU
PaBHOMEPHOM JIBUKEHHUH TeJja 110
TOPU30HTAILHON MOBEPXHOCTH»
37 CBs13b DHEPTUH U PAOOTHI.
[ToTenumanpHas sHEpPrust
38 Kunernueckas sneprus. Teopema o bubmmnoreka [HOK
KMHETUYECKOU DHEPIUU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUs SHEPTUHU B
MEXaHHUKE
40 JlabopaTtopHas pabota «3ydeHue bubnmnoreka [JOK
3aKOHA COXPaHEHUs DHEPTUN https://m.edsoo.ru/ffOb12fe
41 KonebaTenpbHOE TBMIKEHUE U €r0 but6mmoreka [IOK
XapaKTePUCTUKHU https://m.edsoo.ru/ff0b1858
42 3aTyxaromue KojieOaHusl. bubnuotexa [JOK
Brinyxnennsie konebanus. Pezonanc https://m.edsoo.ru/ffOb20f0
43 MaremaTuyecKuii U NPYyKUHHBINA

MassTHUKHU



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

44

VYpok-uccienoBanue «3aBUCUMOCTh
nepuoja KojebaHui OT KECTKOCTH
MIPYXUHBI U MAcChl Tpy3a»

bubnunoreka LIOK
https://m.edsoo.ru/ffOb197a

45

46

47

48

IIpeBpalienue 3Hepruu npu
MEXaHUYECKUX KOIeOaHnIX

JlabopaTopHas pabora «OnpeneneHue
YacTOTHI U TIEpUOJIa KOJIeOaHHI
MPYKUHHOTO MasiTHUKa)

Jlabopartophnast pabora «IIpoBepka
HE3aBUCHMOCTH TIEPUO0/Ia KoJIeOaHMit
rpy3a, OJBEIICHHOTO K HUTH, OT
MAaccChl Ipy3a»

Mexauunueckue BoaHEL. CBOMCTBA
MexaHn4yecKux BosH. [IponoiabHbIe U
MONEPEYHBIE BOJIHbI

bubnuoreka [{OK
https://m.edsoo.ru/ffOblaec

bubnunoreka LIOK
https://m.edsoo.ru/ff0b197a

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

49

VYpok-koHpepenuus "Mexannyeckue
BOJIHBI B TBEPAOM TEJIE.
Ceiicmuueckue BOIHBI"

50

51

52

3ByK. PacripocTpanenue u oTpakeHue
3BYyKa

Ypoxk-uccnenoanue "Habmonenue
3aBUCHMOCTH BBICOTHI 3BYKa OT
4acToThI"

I'poMKOCTB 3ByKa U BBICOTA TOHA.
AKyCTHYECKHI pe30HaHC

53

VYpok-koupepenius "YIbpTpa3zByK U
nH(]pa3ByK B MPUPOJIC U TEXHHUKE"

bubnunorexa LIOK
https://m.edsoo.ru/ffOb23ca

54

[ToaroroBka Kk KOHTPOJIBHOU paboTe MO

bubnunoreka LIOK



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

TeMme "3aKOHBI COXPAHECHHUS.
Mexannueckue KojieO0aHust U BOJIHBI"

https://m.edsoo.ru/ff0b25f0

KonrponsHas pabora o teme

55 "3akoHbl coxpaHeHus. Mexanndeckue
KoJieOaHHS U BOJHBI"
56 DJIEKTPOMArHuTHOE TOJIE. bubnmnoreka HOK
DNEeKTPOMarHuTHbIE BOJIHBI https://m.edsoo.ru/ffOb2abe
57 CBoiicTBa 31IEKTPOMAarHUTHBIX BOJH
VYpoxk-koupepenuus "Llkana
3JIEKTPOMATrHUTHBIX BOJIH. bubnnorexa [JOK
58
Hcnosb30BaHnE 3IEKTPOMAarHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH JIJIs1 COTOBOM CBsI3H"
Vpok-uccnenosanue "MU3yuenue
P . 7 bubnuoreka [{OK
59 CBOWCTB 2JICKTPOMArHUTHBIX BOJIH C
" https://m.edsoo.ru/ffOb2c6e
MTOMOIIIbI0 MOOMIIBHOTO TeiedoHa
Pemenue 3aa4 Ha onpeseneHue
60 Y4acTOTHI U JJTUHBI AJIEKTPOMarHUTHOM
BOJIHBI
DneKkTpoMarHuTHasi IPUpo/Ia CBETa.
61 Cko TOI:():TL cBeTa BOJIII{)OEHe CBOMCTBa brbmmorexa LTOK
p ’ https://m.edsoo.ru/ff0b31d0
CBeTa
Hcrounuku ceera. [IpsmonuneitHoe
62 acTpOCTpaHEHUE CBETa. 3aTMCHHUS bubmorexa [TOK
pacnpoctp ' https://m.edsoo.ru/ff0b3658
Connua u Jlynst
3aKoH OTpa)KeHUs CBeTa. 3epKaja.
63 Pemenwue 3a1a4 Ha IpUMEHEHHE bubmmorexa [IOK
A p https://m.edsoo.ru/ff0b38c4
3aKOHA OTPaKCHHsSI CBETa
64 [Ipenomiienue cBeTa. 3aKOH bubnmoreka [JOK



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

IMpECIOMJICHUSA CBCTA

https://m.edsoo.ru/ffOb3aea

[TonHOE BHYTpEHHEE OTPAKEHHE CBETA.

65 Hcnonbs3oBanue mogHOro BHYTPEHHETO bubmmorexa [JOK
https://m.edsoo.ru/ff0b3c5c
OTPaKCHUS B ONITHYECKUX CBETOBOIAX
JlabGopaTtopHas padora "HccienoBanue
66 3aBHCHMOCTH YIJia IPeIOMIICHUS
CBETOBOTO JIy4a OT yIJia MaJeHus Ha
rpanuue "Bo3ayx-crexno""
Ypok-konpepenuus "Mcnoas3oBanue
67 MIOJIHOTO BHYTPEHHETO OTPAXKEHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS CBSI3b"
bubnunoreka LIOK
68 JInn3bl. OnTryeckast cuiia JIMH3bI https://m.edsoo.ru/fOb3f2c
N bubnuoreka [{OK
69 [TocTpoenue n300pakeHU B TUH3aX https://m.edsoo.ru/ffOb4dda
Jlaboparopnas pabota "OnpeneneHue
70 (bOKyEHOFE paccpTo;IHI/I;I u OI:ITquCKOﬁ bubmmorexa LIOK
N https://m.edsoo.ru/ff0b4206
CHJIBI cOOMparoIIel JTUH3bI"
7 Ypok-koupepeniusa "OnTuyeckue bubmuoreka [JOK
JIMH30BbIe TPUOOPHI" https://m.edsoo.ru/ffOcOa7e
72 I'ma3 kak ontudeckas cucteMa. 3peHue bubmorexa [TOK
https://m.edsoo.ru/ff0b4684
73 VYpok-koHpepenius "JlepexTs
3penus. Kak coxpanuts 3peHne”
Pasnoxxenue 6emoro ceera B CIIEKTp.
74 OmeiTel Herorona. Crnoxkenue bubmuoreka [{OK

CHEeKTpaJIbHBIX 1[BeTOB. [lucnepcus
cBeTa

https://m.edsoo.ru/ffOc0f4c



https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c

Jlaboparopnas padota "OnbITHI 11O
Pa3IoKEHHUIO OEJIOro CBETa B CIICKTP U

bubnunoreka LIOK

75
BOCUPHATHIO LIBET4 [IPEAMETOB TpH HX https://m.edsoo.ru/ff0cOe2a
HaOJII0/IEHUU Yepe3 I[BETOBbIE
¢bunbTph"
VYpok-nipaktukym "BonHoBbie
76 CBOICTBA CBETa: IUCIICPCHUS,
uHTephepeHus u qudpaxuus’"
77 Omnsitel Pe3epdopnaa u ruranerapHas bubnnorexa [JOK
MOJEJIb aTOMa https://m.edsoo.ru/ff0c12a8
78 [Tocrynatel bopa. Moaens atoma bopa
Hcnyckanue u MOronieHue cBera
79 atomoM. KBanTel. JInHeluaTeie bubmmorexa [IOK
' ’ https://m.edsoo.ru/ff0c144c
CHEKTPBI
80 Ypok-nipaktuky™m "Habnrogenue bubnmnorexa [JOK
CIEKTPOB HUCITyCKaHUs" https://m.edso0.ru/ff0c1550
81 PamnoakTHBHOCTE U €€ BHJIBI bubmmorexa [TOK
A A https://m.edsoo.ru/ff0c1672
Crpoenue atomHoro siapa. Hykinonnas bubnnorexa [JOK
82
MOJIENb https://m.edsoo.ru/ffOc18ac
83 PannoakTuBHBIE NIpEBpALCHUS. bu6muoreka [JOK
N3otomsr https://m.edsoo.ru/ffOclal4
84 Pemrenue 3amay mmo reme: but6mmorexa [IOK
"PannoakTuBHBIE peBpameHus” https://m.edsoo.ru/ffOclb4a
85 [lepuoa nmonypacnana
Ypoxk-koH(pepenus "PaqnoakTuBHbIE
P Gep 8 but6mmoreka [IOK
86 W3ITy4eHUs B IPUPOJIE, METUITUHE,

TexXHuke"

https://m.edsoo.ru/ff0c2126
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87

SAnepHble peakuu. 3aKOHbBI
COXpPaHEHHUS 3apsA0BOI0 U MacCOBOTO
qucen

bubnunoreka LIOK
https://m.edsoo.ru/ff0c1c58

88

89

90

DHeprusi CBA3U aTOMHBIX sifiep. CBsi3b
MacChl U YHEPTUu

Pemenue 3agau no reme "AnepHeie
peakuu"

Peakiunu cunTe3a u aeneHusd saep.
Uctounuku sHepruu CoJiHIa U 3BE3]T

bu6nmoreka [IOK
https://m.edsoo.ru/ff0cld7a

bubnunoreka LIOK
https://m.edsoo.ru/ff0c1e88

91

Ypok-koudepenmus " nepras
sHepreTuka. JlencTus
PaINOAKTUBHBIX MU3TyUYEHUN HA KUBbBIC
OpraHu3Mbl"

92

[ToaroroBka Kk KOHTPOJILHOUM paboTe MO
TeMe "DIIEKTPOMAarHUTHOE TOJIE.
DNEeKTPOMAarHUTHBIE BOJTHBI.
KBanToBsic siBieHns"

bu6nmorexa LIOK
https://m.edsoo.ru/ff0c223e

93

94

95

KonTponbHas pabota mo Teme
"IJIeKTPOMarHuTHOE TIOJIE.
DJIEKTPOMArHUTHBIE BOJIHBI.
KBanToBrie sBnenus"

IToBTOpenue, o6o0IIEHNE.
JlaGopaTopHble pabOThI 110 KypCy
"B3anmopeiicteue ten"

IToBTropenue, o6o0menue. Pemenne
pacyeTHBIX M KaYECTBEHHBIX 3a]1a4 110
teme "TemnoBble mpoiecch”

bubnunorexa LIOK
https://m.edsoo.ru/ff0c245a

but6mmoreka [IOK
https://m.edsoo.ru/ff0c2572

96

[ToBTOpenue, o6obmenue. Pemenue

but6mmoreka [IOK



https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572

pacyeTHBIX U KaYeCTBEHHBIX 3aja4 M0
teme "KIIJ] TennoBeIX apurareici'

https://m.edsoo.ru/ff0c2a22

[ToBTropenue, o6o0menue. Pemenue

bu6nmoreka [IOK
97 pacyYETHBIX U KQUECTBEHHBIX 3a/1a4 I10 1
https://m.edsoo.ru/ff0c2b30
teme "KIIJ anekTpoycTaHOBOK"
[ToBTOpEeHME, 0000IIECHNE.
98 JlabopaTopHbie PabOTHI IO KYypC 1 1 Bubmiorexa OK
" PATOPHKIE P | ey https://m.edsoo.ru/ff0c2c52
CBeTOBbBIE SIBIICHUS
[ToBTOpenue, 0600meHue. Pabora ¢
99 TEKCTAMH I10 TeMe "3aKOHBI 1 bubmorexa HOK
" https://m.edsoo.ru/ff0c2d6a
COXpaHEHHUs B MCXaHHUKE
[ToBTropenue, 0600menue. Pabora ¢
100 Tekctamu 110 Teme "Konebanus u 1 buGnuorexa [IOK
| https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTOpenue, o6o6menue. Padora ¢
101 TekcTamu 110 Teme "CBeTOBBIE 1 bubnmorexa [JOK
| https://m.edsoo.ru/ff0c3044
SABJICHUS
IToBTrOopenue, o6o0menue. Pabora ¢
102 TekcTamu 110 Teme "KBanTtoBas u 1
sanepHast pusuka"
OBIIEE KOJIMYECTBO HACOB I10 102 97

[NPOT'PAMME



https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044




IPOBEPSIEMBIE ITPEIMETHBIE PE3YJbTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI OCHOBHOI'O

OBILIEI'O OBPA3OBAHUA
7 KUIIACC
Kon .
IIpoBepsiemble peaMeTHbIC Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
NPoBePSIEMOro N
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHus
pe3yJabTara
1.1 HCII0JIb30BaTh U3yYEHHBIE MOHIATHS
19 pasnuyaTh SBJIEHUS IO ONMCAHUIO UX XAaPAKTEPHBIX CBOWCTB U HA OCHOBE
' OTIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PH3HUECKOE SBICHUE
pacrno3HaBaTb IPOSIBICHHE HM3YUYEHHBIX (U3MUECKUX  SBJICHUH B
13 OKpYXKarolleM MHpe, B TOM uucie (GU3NUecKue SIBICHUS B MPUPOJIE, TIPU
' 9TOM MEPEBOJUTh MPAKTHUYECKYI0 3ajadyy B Y4YeOHYIO, BBIIEIATH
CYIIIECTBEHHBIE CBOICTBA (MIpU3HAKK) PUZNYECKUX SIBICHUN
OIKCHIBATh M3yYCHHBIE CBOMCTBA TEN U (M3UUYECCKHUE SBICHUS, HCIIOIB3YS
¢dbuznuecKkue BETUYMHBI, TPU ONUCAHUH TMPABUIBHO TPAKTOBATh
14 (¢u3NYECKUN CMBICI HCIOJIb3YEMBIX BEJIWYMH, HMX OOO3HAYCHUS U
' €IUHULBI (PU3NYECKUX BEITUYMH, HAXOAUTh (POPMYIbBI, CBS3BIBAIOILIUE
JaHHYI0 (U3UYECKYI0 BEIUMYMHY C JIPYTUMH BEJIUYUMHAMH, CTPOUTH
rpaMKy U3y4eHHBIX 3aBUCUMOCTEN (PU3NUECKUX BETHUYUH
XapaKTepu30BaTh CBOICTBa Tel, (U3MUYECKHE SIBIEHUS U MPOLECCHI,
1.5 UCIIONIb3Ysl W3YYEHHBIE 3aKOHBI, IIpM OTOM JaBaTb  CIIOBECHYIO
(bopMyIHPOBKY 3aKOHA U 3aIIMCHIBATh €0 MAaTEMaTHYECKOE BhIpayKEHHE
OOBSICHATH (PU3MUECKUE SIBIECHUS, IPOLIECCHl U CBOMCTBA TEJ, B TOM YHUCIIE
U B KOHTEKCTE€ CHUTyallMil MpakTUKO-OPUEHTUPOBAHHOIO XapakTepa:
1.6 BBISIBJIATh IPUUUHHO-CIIEICTBEHHBIE CBSA3H, CTPOUTH 00BsiICHEHUE u3 1 — 2
JIOTUYECKHUX I1aroB ¢ Onopoil Ha 1 — 2 U3y4eHHBIX CBOMCTBA (PU3NYECKUX
SBIICHUM, (PU3NUECKUX 3aKOHA MITH 3aKOHOMEPHOCTH
pemars pacdy€THble 3amadd B 1 — 2 AeWCTBHS, UCHOJb3YS 3aKOHBI U
dbopMysbl, CBs3BIBAIONIME (PU3MUECKHE BEIWYWHBI: Ha OCHOBE aHAIHM3a
17 YCIIOBHS 3aJlauyl 3alUCBhIBATh KPATKOE YCIOBUE, MOJCTABIAThH (PU3NUECKHE

BCJIIMYHUHBI B q)OpMy.]'H)I U MPOBOJUTH paC'-IéTI)I, HaxXoauThb CIIPABOYHBIC
JaHHBIC, HCO6XOI[I/IMBIC IJId pelICHUA 3aaa4, OUCHHUBATL PCAIMCTUYHOCTD

MOJTY4eHHOW (PM3MUECKON BETMYHUHBI




1.8

pacrno3HaBaTh MpoOJeMbl, KOTOpPblE MOKHO PEUIUTh MPU OMOIIH
(U3HYECKUX METOOB, B OITMCAHUH UCCIICIOBAHUS BBIICISTH MPOBEPSIEMOE
NpeanoyiiokeHne  (TUMOTe3y),  pa3iuyaTb W HMHTEPHPETUPOBATH
MOJIYYCHHBI PE3yJIbTaT, HAXOIUTh OIIMOKKM B XOJE OIBITA, JeNaTh

BBIBOJbI 11O €T0 pE3yJIbTaTaM

1.9

1.10

1.11

1.12

1.13

NPOBOJIUTH OIBITHI 10 HAOMIOACHUIO (HU3MUYECKUX SIBICHUH WU
buznuecKux CBOMCTB TeN: dbopMyIupoOBaTh MPOBEPSIEMBIC
NPE/IOI0KCHUS, cooupartp YCTaHOBKY u3 PEI0KEHHOTO

000pyI0BaHUs, 3aIMCHIBATH X0 ONBITa U (POPMYITUPOBATH BHIBOBI

BBITIOJIHATH TPSIMbIE HW3MEPEHUs] C HCIOJIb30BAHUEM AaHAJIOTOBBIX W
u(ppoBbIX MPUOOPOB, 3aMUCHIBATH I[OKa3aHUs MNPUOOPOB C Y4ETOM

3aJJaHHOM a0COJIOTHOM MOTPEIIHOCTH U3MEPEHUI

MPOBOJIUTH MCCIIEIOBAHNE 3aBUCUMOCTH OJHON (PU3NYECKON BEIUYHHBI OT
JpYrol ¢ HCIOJIb30BAaHMEM MPAMBIX M3MEPEHUH, Yy4acTBOBaTb B
IUIAHUPOBAaHUM  y4eOHOTO HCCIENOBaHMs, COOMpaTh YCTaHOBKY U
BBINOJIHATh W3MEPEHUs, CleAys MpeIoKEeHHOMY IUlaHy, (puKcupoBaTh
pe3ybTaThl IOJYyYEHHONH 3aBUCUMOCTH (PH3MUYECKUX BEIHYMH B BHUJIC
IPEUIOKEHHBIX TaOauI M rpaduKoB, JenaTh BBIBOABI 10 pe3yjbTaTaM

HUCCICI0BaHUA

IPOBOJUTh KOCBEHHbIE M3MEpeHMs (U3MYECKMX BEJIWYMH, CIEays
NPEJIOKEHHOW HMHCTPYKIMM: HpPU BBINOJIHEHUHM M3MEPEHUN coOupaTh
DKCIIEPUMEHTAIIBHYI0 YCTAHOBKY M BBIYMCIATH 3HAYEHHE HCKOMOU

BCJIMYNHBI

coOiroaaTh npaBuja TEXHUKU 0€30MacHOCTH Mpu padoTe ¢ 1ab0paTOpHBIM

o0opynoBaHrueM

1.14

yKa3bplBaTh NMPHUHIMIBI JEHCTBUS NMPUOOPOB U TEXHUUYECKUX YCTPOWCTB,
XapaKTepu30BaTh MPUHIUINBl JACWCTBUS U3YYEHHBIX NpUOOPOB U
TEXHUYECKHUX YCTPOMCTB C MOMOULIBIO UX ONUCAHMS, UCIIONb3Yys 3HAHUS O
cBoOiicTBax (hU3MUECKUX SBJICHHUM M HEOOXOIMMble (PU3MUECKHE 3aKOHBI U

3aKOHOMCPHOCTHU

1.15

OPUBOANUTH  TpUMEpbl  (HaxoauTh  HH(OpMaAIMIO O  MpuUMepax)
MPAaKTUYECKOTO WCIIONB30BaHMs (PH3MYECKUX 3HAHWUH B IOBCETHEBHON
KHU3HU JUIs obecnieueHust 0€30MacHOCTH MpU OOpalleHuu ¢ mpudopamu U
TEXHUYECKHUMHU YCTPOWCTBAMH, COXPAaHEHHs 3IIOPOBbS W COOIIOICHUS

HOPM 35KOJIOTHYCCKOI'O IMOBCACHHU B OKPY)I(aIOLHeﬁ cpeac




1.16

OCYIIECTBIISITh OTOOpP HMCTOYHMKOB WHGopManuu B cetu MHTepHeT B
COOTBETCTBUU C 3aJJaHHBIM IIOMCKOBBIM 3aIIPOCOM, HA OCHOBE UMEIOILUXCS
3HAaHUM M NyTEM CPAaBHEHMS PA3IMYHBIX HCTOYHUKOB BBIIEIATH
uHpOpPMALIKIO, KOTOpas SBISETCS NPOTUBOPEUYMBON MM MOXKET OBITh

HEJIOCTOBEPHOM

1.17

1.18

MCIIOJIb30BaTh MPU BBITIOJHEHUH Y4YE€OHBIX 3aJaHUil HAYyYHOMNOIYJISPHYIO
auTepatypy  (pu3uMdeckoro - coaepiKaHWs, CIPABOYHBICE MaTEpUAIBI,
pecypcebl ceTu MIHTepHET, BlafeTh npuéMaMi KOHCIIEKTUPOBAHUS TEKCTa,

npeoOpazoBanus HHGOPMAIIUU U3 OJTHON 3HAKOBOW CUCTEMBI B IPYTYIO

CO3/1aBaTh COOCTBEHHBIC KPAaTKHWE MUCHMEHHBIC U YCTHBIE COOOIIEHUS Ha
OCHOBE 2 — 3 MCTOYHMKOB MH(OpMAIMK (PU3NUECKOr0 COAEPIKAaHUSA, B TOM
quciae IMyOJMYHO JIeNaTh KpPaTKHE COOOILEHUS O pe3yibTaTax IPOEKTOB
WIA Yy4eOHBIX HCCIEJI0BaHWM, HOpPU 3STOM TIPaMOTHO HCIOJIb30BATh
M3y4eHHBI TIOHATHHHBIA ammapaT Kypca (HU3UKH, COMPOBOXKIATh

BBICTYIIJICHUC HpeBeHTaHHCﬁ

1.19

8 KUIACC

IIpHU BbIIIOJIHCHHUHA y‘ICGHHX IIPOCKTOB H I/ICCJ'IG,Z[OBaHI/Iﬁ pacipeacisaTb
0053aHHOCTH B rpymnmnc B COOTBCTCTBHM C IIOCTABJICHHBIMHU 3aJadaMu,
CJICAUTh 3a BbIIIOJIHCHHUCM IIJIaHa HeﬁCTBHﬁ, aICKBATHO OLCHHUBAThb
COOCTBEHHBIN BKJIa/Jg B JACATCIIBHOCTD T'PYIIIIEI, BBICTpanBaTh

KOMMYHUKATHBHOC B3aHMOﬂeﬁCTBHe, YUUTBIBAsI MHCHUC OKPYKAOMIUX

Kona
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
0o0pa3oBaTe/ibHOI NPOrpaMMBbI OCHOBHOTI'0 00111er0 00pa3oBaHus

11

HCIIOJIb30BaTh MMOHATHA

1.2

1.3

14

pa3jiniaTth ABJICHHUA 11O OMMUCAHUIO UX XAPAKTCPHBIX CBOICTB U Ha OCHOBE

OTIBITOB, IEMOHCTPUPYIOIINX TaHHOE (PU3NUECKOE SBICHUE

pacrio3HaBaTh NPOSIBIEHHE U3YYCHHBIX  (U3UYECKUX SBICHUH B
OKpY’KalollleM MHpE, B TOM uucie U3NYecKue sSBIECHUS B MPHUPOJE, NPU
9TOM TMEPEeBOJAUTh MPAKTUYECKYIO 3ajJady B Y4eOHYIO, BBIICNIATH
CYLIECTBEHHbIE CBOMCTBA (IPU3HAKN) PU3NUECKUX SBICHUI

OINMCHIBAaTh M3YYEHHbIE CBOWCTBA Tel M (U3MUYECKUE SBJICHUS, UCTIOIb3YS

(bHSI/IquKI/IC BCJIMYHHEI, npu OIIMCaHUH IMpaBUJILHO TPAKTOBATH

(1)1/13qu01<1/1171 CMBICJI HMCIIOJIB3YCMBIX BCIIWYHWH, 0003HaYeHus U (2105050700054




(u3MYeCKUX BEIUYMH, HAXOOUTh (OPMYINBI, CBA3BIBAIOIINE JAHHYIO
(GU3MYECKyI0 BETUMYMHY C JPYTUMH BEJIMYMHAMH, CTPOUTH TIpaduku

HU3YUYCHHBIX 3aBUCHUMOCTEH (bmnqecxnx BCJIIMYHH

1.5

XapaKTCpU30BaTb CBOMCTBa TECII, (1)I/ISI/ILICCKI/IC SABJICHUA MW IIPOLECCCHI,
HCIIOJIb3YA HN3YUCHHBIC  3aKOHBI, npu 3TOM  OaBaTb CJIOBCCHYIO

q)OpMYJII/IpOBKy 3aKOHa U 3aIllMChbIBATh €ro MaTEMaTH4Y€CKOEC BEIPA)KCHUEC

1.6

OOBSICHATh (PU3MYECKHE IPOLECChl M CBOMCTBAa TeJ, B TOM 4YHCIE U B
KOHTEKCTE CUTyalud NPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBIABIIATH
IIPUYMHHO-CJIEICTBEHHbIE CBSI3U, CTPOUTh OOBsAcCHeHMe u3 1 — 2
JOTMYECKUX LIaroB ¢ MOMOIIBI0 1 — 2 M3yuyeHHBIX CBOMCTBA (PH3MUECKUX

HBHeHHﬁ, (1)H3H‘{CCKI/IX 3dKOHa UJIM 3aKOHOMEPHOCTH

1.7

1.8

1.9

pemaTh pacy€THble 3aauyd B 2 — 3 JCWUCTBUS, WCIOJb3YS 3aKOHBI H
(dbopMyIIbI, CBS3BIBaROIINME (U3HUSCKHUE BEIIMYWHBI: HAa OCHOBE aHaIm3a
YCJIOBHS 3aJ1ayl 3allMChIBaTh KPATKOE YCJIOBUE, BBISBISATH HEIOCTATOK
JaHHBIX JUIi pPEUICHHs 3aJadd, BBIOMpATh 3aKOHBI H  (POPMYIIBL,
HEOOXOAUMBIC it €€ pelieHHs, MPOBOJUTh pacu€Thl M CpPaBHHUBATH

IIOJIYYCHHOC 3HAYCHUC (bHSI/I‘IGCKOI\/JI BCJIMYHHBI C U3BECCTHBIMHU JaHHBIMU

pacCiio3HaBaTb HpO6JICMBI, KOTOpPBIC MOXHO pPCHIMTL IIpH IIOMOIIHU
(1)I/ISI/II-IGCKI/IX MCTOJOB, HCIIOJB3Yys OIIHUCAHHUC HCCICAOBAHHA, BBIACIIATDH
IpoOBEPACMOC  MPCAIIOJIOKCHUEC, OHCHHUBATL IIPABUJIIBHOCTH TOpsSAKa

MMPOBCACHUA NCCIICA0OBaHMs, 1CJ1aTh BbIBOJAbI

MPOBOAUTH ONBITHI 1O HAOMIOJAEHUIO (U3WYECKUX SBICHUH WIH
¢bu3nveckux CBOIICTB TEJ: bopmynupoBaTh IIPOBEPSIEMBIE
MIPENINOJIOKEHUSI, COOMPATh YCTAHOBKY U3 MPEUI0KEHHOTO 000pYAOBaHNUS,

OIIMChIBATh XO/ OIIbITa U (l)OpMYJ'II/IPOBaTL BBIBObI

1.10

BBIMOJIHATH MPSMbIE U3MEPEHUS C UCIOJIb30BaHUEM aHAJIOTOBBIX IPUOOPOB
U JJaTYUKOB (PU3MUECKHUX BEIMYMH, CPABHMBATh PE3YJIbTAaThl U3MEPEHUN C

y4€TOM 3a/1aHHON aOCOIIOTHON MOrPEIIHOCTH

1.11

1.12

MIPOBOJIUTH MCCIIE0OBAHUE 3aBUCUMOCTH OJHON (PU3MUECKOW BETUYMHBI OT
JpPYyrol ¢  HCHOJIb30BAaHUEM  MPSIMBIX  M3MEPEHUMN:  IUIAaHUPOBATH
UCClieIoBaHNe, COOMpPATh YCTAaHOBKY M BBIMOJHATH HU3MEPEHHUA, CIeys
MpeNIoKEHHOMY  IUIaHy, (UKCHpOBaTh  pe3yibTaThl  MOJYyYEHHOU
3aBHCUMOCTH B BUi€ TaOHIl U TpadMKOB, JeNIaTh BHIBOJIBI 110 pe3yJibTaTaM

HCCIIEI0OBAHUS

IMPOBOANTE KOCBCHHBIC H3MEPCHHA (1)1/I3H‘I€CKI/IX BCJIIMYMH: IJIAHUPOBATH




1.13

U3MEpEHHs, COOUpaTh  AKCICPUMEHTAIBHYIO  YCTAaHOBKY,  CIEAYs
HpeI[HO)I(eHHOﬁ HHCTPYKIUHU, U BBIYUCIIATh 3HAYCHUC BCJIMYHUHBI
coOJIr01aTh TpaBUIIa TEXHUKH 0€30IMacHOCTH MpH paboTe ¢ 1abopaToOpHbIM

obopyoBaHUEM

1.14

1.15

1.16

XapaKTepu30BaTh NPUHLUIBI  JIEHCTBUS HW3YYEHHBIX MPUOOPOB U
TEXHUUYECKUX YCTPOMCTB C OIOPOI HAa UX ONUCAHUS, UCIONb3Yysd 3HAHUS O
CBOMcTBax  (M3MUECKUX SBJICHUH W  HeoOXoAumble (U3HYECKHE

3aKOHOMEPHOCTH

pacrmo3HaBaTh TPOCTHIE TEXHUYECKHUE YCTPOWCTBA W HW3MEPHUTEIIBHBIC
npuOOpsl MO CXEMaM W CXEMATUYHBIM PUCYHKaM, COCTABISITh CXEMBI
NMEKTPUYECKUX ICMed ¢  IOCNIeIOBATCIbHBIM W TapalieIbHBIM
COCJIMHEHUEM DJIEMEHTOB, pa3iinyas YCIIOBHbIE O003HAYCHUS IJIEMEHTOB
BJIEKTPUYECKUX LIETIEN

MPUBOAMTH  TPUMEpPhl  (HAXOOUTh  WHPOPMALUMIO O  IPUMEpPaXx)
MPAKTUYECKOTO WCIIOIB30BaHUS (DU3MYCCKUX 3HAHWA B ITOBCEAHCBHOU
KU3HM U1 oOecriedyeHus 6€30MacHOCTH MpHU OOpaIlleHHH ¢ NMPUOOpaMu H
TEXHHYECKUMHU yCTPOUCTBAMHU, COXPAHCHUS 3I0POBbS U COOITIOACHHSI HOPM

3KOJIOTHYCCKOI'O ITIOBCACHUA B OKPY)KaIOHleﬁ cpeac

1.17

1.18

OCYILLIECTBIATh MOUCK HMH(OpMANMK (PU3UYECKOrO COAEPIKAHUS B CETH
HNHTepHeT, Ha OCHOBE MMEIOIIMXCSA 3HAHUW W NYTEM CPaBHEHUS
JIOTIOJTHUTEbHBIX HCTOYHUKOB BBIJIENATh HHPOPMALIUIO, KOTOpasi ABJISAETCS

MIPOTUBOPEYUBOI UITU MOXKET OBITh HEJJOCTOBEPHOM

WCIOJIb30BaTh MPU BBHINOJIHEHUN YYEOHBIX 3aJaHUil HayYHO-TIONMYJSPHYIO
JIUTEparypy pU3NUECKOro coepKaHus, CIPaBOUYHbIE MaTepHalIbl, PECYpPCHI
cetu UMHrepHer; Bianerb NpuUéMaMH KOHCIEKTUPOBAHMS  TEKCTa,

npeoOpa3oBanus HHGOPMAIIUY U3 OJHOM 3HAKOBOW CUCTEMBI B APYTYIO

1.19

1.20

co3/1aBaTh COOCTBEHHBIE MHUCHMEHHBIE W KpaTKUE YCTHBIE COOOIEHUS,
0000mast wHGOPMAIMIO U3 HECKOJbKUX MCTOYHUKOB (PU3UUYECKOTO
COJiep’KaHusi, B TOM UHCJIE MMYOIWYHO TMPEACTaBIATh pPE3yIbTaThl
MIPOSKTHON WJIM WCCIICIOBATEIILCKON JICITeILHOCTH, TIPH 3TOM T'PaMOTHO
WCIIONIb30BaTh M3y4YCHHBIH TMOHSATUHHBIA ammapar Kypca (Qu3ukw,
COITPOBOXKAATh BBICTYIIJICHUC Hpe3eHTaHHeI>i

IIpHU BBIIIOJTHCHHUN yqe6HBIX IMPOCKTOB H I/ICCHG}IOBaHI/Iﬁ (1)I/ISI/IV-IGCKI/IX

IponeccoB pacupCaAcCIATb 00513aHHOCTH B rpymnmne B COOTBCTCTBHUU C

IIOCTAaBJICHHBIMHU 3aJadaMiu, CICAWUTH 3a BBIIIOJTHCHHEM IIJIaHA JIGf/iCTBHfI n




9 KVIACC

Kon
NpoBepPsieMOro
pe3yJbTara

1.1

KOPPEKTUPOBATh €ro, aJeKBAaTHO OIEHWBATh COOCTBEHHBIM BKJIAJ B
JeSATEIbHOCTh TPYIIIbI, BHICTPAUBATh KOMMYHHKATHBHOE B3aHMOJICHCTBHE,

IPOABJIASA TOTOBHOCTD pa3peuiaTh KOH(i)J'II/IKTBI

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 0011ero 00pa3oBaHUus

HCII0JIB30BaTh U3YUCHHBIC ITIOHATHUSA

1.2

1.3

pasiinyaTth ABJICHHA IO OIMHMCAHUIO MX XapaKTCPHBIX CBOMCTB 1 Ha OCHOBE

OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3NUECKOE SBICHUE

paciio3HaBaTb IMPOABJICHUEC HU3YUYCHHBIX (1)I/ISI/I‘ICCKI/IX SIBJICHUM B
OKpYyKaromeM MHpPE, B TOM YUCIIC (1)I/I3I/I‘16CKI/IC SABJICHHUA B IIPHUPOIAC, IIPH
OTOM TICPEBOAMTL IMPAKTUYCCKYIO 3aJadyy B y‘I€6Hy10, BBIACTIATH

CYLIECTBEHHBIE CBOMCTBA (MPU3HAKHM) (PU3NUECKUX SIBICHUI

14

1.5

1.6

OIMCHIBATh U3YYEHHbIE CBOMCTBA Teld M (PU3UYECKUE SBJICHUS, HCIIONIb3YS
¢usnveckne BENUYMHBI, TPH ONWCAHWM TPABWIBHO  TPAKTOBATh
¢u3nyeckuif CMbICI HCHOJIb3YEMBIX BEIMYMH, OOO3HAYEHUS WM €IUHULIBI
(GU3NYECKUX BENWYHMH, HAXOAWUTh (HOPMYJIBI, CBS3BIBAIOIIME JTAHHYIO
(Gu3MYEeCKyl0 BEIUYMHY C JPYTUMH BEJIMYMHAMM, CTPOUTh TIpaduku

HU3YUYCHHBIX 3aBUCHUMOCTEHN (1)PI3I/I'-I€CKI/IX BCJIMYUH

XapaKTCPU30BaTh CBOICTBa TCII, (i)I/ISI/ILIGCKI/Ie ABJICHUSA W MPOLECCCHI,
HCIIOJIb3YA HN3YUCHHBIC  3aKOHBHI, npu 5TOM  OaBaTb CJIOBCCHYIO

(hopMyTUPOBKY 3aKOHA U 3aMUCHIBATh €r0 MAaTEMATUYECKOE BBIPAKEHHE

OOBSICHATh (M3MYECKHE MpPOIecChl M CBOMCTBAa TeJl, B TOM 4YHCIE U B
KOHTEKCTE CHTyalMd NMPAKTHKO-OPUEHTUPOBAHHOIO XapaKTepa: BBIABIITH
MIPUYUHHO-CJIE/ICTBEHHbIE CBSI3U, CTPOUTh OOBsCHEHMEe H3 2 — 3
JIOTHYECKUX IIAroB C MOMOMIbIO 2 — 3 M3YYEHHBIX CBOMCTBA (PM3UUECKUX

HBHCHHﬁ, (I)I/ISI/IHGCKI/IX 3aKOHa UJIK 3aKOHOMCPHOCTHU

1.7

pemaTh pacuy€THble 3ajauM (omMparolmiyecss Ha cucreMy u3 2 — 3
YpaBHEHHUIT), UCIONB3YS 3aKOHBI U (POPMYIIBI, CBA3BIBAIOIINE (PU3HMUECKHE
BEJIMYMHBI. HAa OCHOBE aHaIM3a YCIOBUS 3aJaud 3alMChIBaTh KpaTKoe
yCIIOBUE, BBISIBIATH HEJOCTAIONIME WM M30BITOYHBIE JaHHbIE, BHIOWPAThH
3aKOHBI U (HOPMYJIBI, HEOOXOUMBIE JUIsl pEIIeHUs], TPOBOAUTE PACUETHI U

OLICHUBATh PECATUCTUYIHOCTD IMMOJIY4YCHHOI'O 3HaA4YCHUA (bHSI/I'—IGCKOfI




BCJIIMYHUHBI

1.8

PacCIIO3HaBaTb HpO6J'I€MBI, KOTOPBIE MOXHO PpPCHIMTh IIpU IIOMOIIX
(bHSPI‘-IGCKI/IX MCTOAOB, MHCIIOJIB3Yyd OIIMCAHHUEC MUCCICIOBAHHA, BbIACIIATH
IIPOBEPAEMOC IIPEAIIOJI0XKEHUE, OLCHUBATh IMPpaBUJIbHOCTDb nopsAaaka
IMPOBCACHNA NCCICAOBAHUS, ACIATh BHIBOAbI, MHTCPIIPETUPOBATH PC3YJIbTAThI

HaOJIIOIEHUI U OIBITOB

1.9

1.10

MPOBOAUTH OMNBITHI 1O HAOMIOJAEHUIO (U3WYECKUX SBICHUN WU
(U3NYECKUX CBOWCTB TeN: CAaMOCTOATENBHO COOHMpaTh YCTAaHOBKY W3
n30bITOYHOrO0 Habopa 00OpyAOBaHHUS, OMHUCHIBATH XOJI OMNBITA U €ro

pe3yabTaThl, GOPMYIHPOBATH BHIBOIBI

MIPOBOAUTH MPU HEOOXOIMMOCTH CEPUIO NMPSAMBIX U3MEPEHUM, Onpenesss
cpenHee 3HAa4YEHHE M3MEpSIeMON BelWYMHBI ((POKYyCHOE pPacCTOsHHE
coOuparomeld JTUH3BI), OOOCHOBBIBAaTH BBIOOP CIOCO0a HW3MEPEHUS

(u3MepuTeILHOTO IPHOOPA)

111

1.12

1.13

MPOBOJIUTh HUCCIIENOBAaHUE 3aBUCHMOCTEH (PU3MUECKUX BEIUYMH C
UCIIOJIb30BAHUEM TPSIMBIX HM3MEPEHUH: IUIaHUPOBAaTh HCCIEIOBaHUE,
CaMOCTOSITENILHO ~ cOOMpaTh  YCTaHOBKY, (UKCHUPOBATh  PE3YJIbTaThI
MOJTYYEHHOH 3aBUCHMOCTH (M3MYECKUX BEIMYMH B BHJIC TaOJIUIHN

Fpaq)I/IKOB, ACJIaTh BBIBOALI IO PE3YyJibTaTaM UCCICAOBAHNA

MMPOBOANUTE KOCBCHHBIC HU3MCPCHUA (bmnqecxnx BCJIIMYMH: IJIAHUPOBATH
HU3MEPCHUAI, COGI/IpaTb OKCIICPUMCHTAJIbHYHO YCTAHOBKY U BBIIIOJHATH
U3MEPCHUA, CIICAYS HpGI[J'IO)KGHHOfI HHCTPYKIUH, BBIYHUCIATL 3HAUCHUC
BCJIMYHHBI 1 aHAJIU3UPOBATH MMOJTYUYCHHBIC PE3YJIbTATHI C y‘IéTOM BaﬂaHHOﬁ

MIOTPEIIHOCTH U3MEPEHUI

coOroAaTh MpaBuiia TEXHUKH O€30MacHOCTH MpU padboTe ¢ 1abopaTopHbIM

o0opynoBaHHuEM

1.14

1.15

pa3nuyaTh OCHOBHBIE TPU3HAKUM M3YYEHHBIX (U3UUYECKUX MOJIENIEH:
MaTepuagbHas TOYKa, aOCOJIIOTHO TBEPJAOE TENO, TOYEUHBIH HCTOYHUK
CBeTa, JIyd, TOHKas JIMH3a, IJJaHETapHas MOJEIb aToMa, HYKJIOHHAas

MOJECJIb aTOMHOI'0 gapa

XapaKTepu30BaTh NPUHLUIBI  JIEHCTBUS HW3YYEHHBIX MPUOOPOB U
TEXHUUYECKUX YCTPOMCTB C ONOPOM HAa MX ONHCAHUS, HCIONIb3ysd 3HAHUS O
cBOMcTBax  (M3MUECKUX SBICHUH U  HeoOXoAumble (U3NYECKUE

3aKOHOMCPHOCTHU

1.16

HCIIOJIB30BATh CXCEMbI U CXEMATUYHBIC PUCYHKH H3YYCHHBIX TCXHHYCCKHUX




YCTPOMCTB, M3MEPUTEIBHBIX MPUOOPOB M TEXHOJOTHYECKHX IMPOIIECCOB
IpU pPEUICHUH Y4YEeOHO-TPAaKTUYECKUX 3a]ad, ONTHYECKHUE CXEMbI [UIs

MIOCTPOCHHUSI U300paKEHU B IJIOCKOM 3epKalie M COOMparolei InH3e

1.17

NPUBOAWTH  TIPUMEpPhl  (HAXOOUTh  WHPOPMALUMIO O  TIpPUMEpPax)
MPAKTUYECKOTO WCIOIb30BaHUS (DU3MUECKUX 3HAHWHA B IOBCEAHEBHOU
KU3HM U1 oOecrieueHrs: 6€30MacHOCTH NP OOpalleHHH ¢ MPUOOpaMu |
TEXHHUYECKUMHU yCTPOUCTBAMHU, COXPAHEHUS 3/I0POBBS U COOJIIOICHUS HOPM

9KOJIOTHYECKOTI'O ITIOBCACHUS B Opr}KaIOIHeﬁ cpeac

1.18

1.19

OCYILIECTBIIATh MOUCK HMH(OpManMK (PU3UYECKOTO COAEPIKAHUS B CETH
WuTepHeT, caMOCTOATENEHO (POPMYIUpPYsSI TTOMCKOBBINA 3allpoC, HAXOIHUTh
IIyTH OIpeNieNIeHUs] JOCTOBEPHOCTH IOJIyY€HHOM MH(pOpPMALMU Ha OCHOBE

HUMCIOIIIUXCA 3HAHUH U JOITOJIHUTCIIbHBIX NCTOYHUKOB

WCIIOJIB30BATh MPH BBIMOJHEHUH YYeOHBIX 33JaHUN HAYYHO-TOMYIISIPHYIO
JIUTEeparypy pU3NUECKOro coAepKaHusl, CIIPaBOUYHbIE MaTepUAIIbI, PECYPChI
cetu MHrepHeTr; BimageTp INpUEMaMU  KOHCIIEKTUPOBAHUS  TEKCTa,

npeoOpa3oBanusa HH(OPMAIIUK U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO

1.20

1.21

co3/1aBaTh COOCTBEHHBIC NMHUCHMEHHBIE M YCTHBIE COOOIICHHS Ha OCHOBE
uHbOpMallUd U3 HECKOJBKUX HMCTOYHUKOB (PU3UYECKOTO COJEpIKAHMA,
MyOJIMYHO MPENCTABIATh PE3YIbTATHI MPOSKTHON MM MCCIIEI0BATEIbCKON
JNEeATEIbHOCTH, IPU OTOM TPaMOTHO  HCIOJIb30BaTh  U3YYCHHBIU
MOHATUMHBIN anmapaT H3y4aeMoro pasjena (QU3MKM M COINpPOBOXAATH
BBICTYIJICHME TMpe3eHTauueil ¢ yd4é€ToM OCOOEHHOCTEH ayauTOpuu

CBEpCTHUKOB

IIpHU BBIIIOJITHCHHUN y‘~I€6HI>IX IMPOCKTOB H I/ICCHG}IOB&HI/Iﬁ (1)I/ISI/I‘~IGCKI/IX
poneccoB pPacupeCaAcIATb 0053aHHOCTH B rpymnmne B COOTBETCTBHUU C
IIOCTAaBJICHHBIMHU 3aJadaMiu, CJICAHUTH 3a BBIIIOJTHCHHEM IIJIaHA I[ei/JICTBHfI u
KOPPCKTHPOBATh €ro, aJACKBATHO OICHUBATH COOCTBEHHBIN BKJIad B
ACATCIIBHOCTD I'PYIIIBI, BBICTPAHNBATh KOMMYHUKATHBHOC B331/IMOI[€I>1CTBI/IG,

NpOoABJIAA TOTOBHOCTL pa3pCllaTb KOH(I)HI/IKTLI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KIIACC
Kon Kox
pasiena | smevenTa IIpoBepsiemble 3JIeMeHTHI COAePKAHUSA
®U3UKA U EE POJIb B [IO3HAHWHU OKPYXAIOILETO MHUPA
duszuka — Hayka O mpupojze. SBieHus npuponabl. Pusnyeckue
11 ABJICHUS: MEXaHUYECKHUE, TEIUIOBBIE, dJIEKTPUUECKHUE, MATHUTHBIE,
CBETOBbBIE, 3BYKOBBIE
@duznyeckre BeMUUMHBL [3mepeHune (QU3NUECKUX BEJIUYMH.
1.2 Puznueckue puOOopHI. ITorpemnocTs U3MEPECHUM.
MesxtyHapoiHasi CUCTEMA €TUHUIL
EctecTBeHHOHAYYHBIN METOJT MO3HAHUS: HaOII0/IeHUE,
1 13 [IOCTAaHOBKA  HAY4YHOI'O  BOINPOCA,  BBIABMKEHUE  TMIIOTES,
HKCIIEPUMEHT IO MPOBEPKE TUIOTE3, OOBSICHEHHE HAOII01aeMOTr0
SBJICHUS
1.4 Onucanne PU3NYECKHUX SBJICHUM C IOMOIIBIO MOIeIeH
[TpakTuueckue paboThI:
###Par#H#113mepenne pacCcTOSIHUM.
###HPar#t#13mepenne o0bEMa KUIKOCTH U TBEPIIOTO TeTa.
Lo #H##Par###0OnpeneneHue pa3sMepoB MallbIX TeJl.
#HeHPar###113Mepernre TeMnepaTypsl IPH HOMOIIU KHIKOCTHOTO
TEPMOMETPA U AATYUKA TEMIIEPATyphl
I[MTEPBOHAYAJIBHBIE CBEAEHNW S O CTPOEHNU BEILIECTBA
#H##Par###CTtpoeHure BelecTBa: aTOMbI U MOJICKYJIbI, UX Pa3MeEpHI.
21 OnbIThI, TOKa3bIBAIOLINE TUCKPETHOE CTPOEHHUE BEILIECTBA
###Par#Ht#][Bukenne uvactur] BemiectBa. CBSI3b  CKOPOCTH
2.2 JBUKEHHS] 4YacTUL[ C TemrepaTypoil. BpoyHoBckoe aBukeHHE,
5 mubdy3us
B3aumopeiicTBie yacTHIl BEIIECTBA: IPUTSIKEHUE U
23 OTTAJIKUBAHUE
H###Par### Arperatiple  COCTOSIHUS BEIIECTBA: CTPOCHUE Ta30B,
24 KHUAKOCTEH M TBEPABIX (KpUCTANIMYECKHX) Tel. B3anMocBs3b

MCKOAY CBOMCTBaMH BEILIECTB B PAa3HbIX arperaTHbIX COCTOSAHUAX U

HNX aTOMHO-MOJICKYJIAPHBIM CTPOCHUEM




2.5

Oco0EHHOCTH arperaTHBIX COCTOSTHUN BOIBI

2.6

[TpakTueckue paboOThI:

#HHPar###0uenka nauameTpa aTroMa METOAOM  psiioB  (C
ucronb3oBanueM Gororpadmii).

#HHHPar###0OnpITel O HAOMIOACHUIO TEIUIOBOTO  PACUIMPEHHS
ra3os.

#H#HPar#H#0nbITEL - TIO O0HapyKEHHIO JEUCTBUSA CUI

MOJICKYJISIPHOTI'O ITPUTAXKCHUA

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

MexaHndeckoe JBHXKCHUC. PaBHOMepHOC U HCPAaBHOMCEPHOC

3.1
JIBUKECHHE
3.9 #H#Par###Cxopoctb. CpenHsisi CKOPOCTh IPH HEPaAaBHOMEPHOM
' IBUXKEHUH. Pacyér myTu v BpeMeHH JBUKCHUS
SBnenue mHepuuu. 3aKOoH MHepuuu. B3aumopeiicTBue Ten Kak
3.3 MpUYMHA U3MEHEHHs] CKOPOCTH JIBIXKEHUS Teld. Macca kak mepa
MHEPTHOCTH Tela
34 ###Par####lnotHocts  BewlecTBa.  CBsA3b  IJIOTHOCTH €
' KOJIMYECTBOM MOJIEKYJ B €IMHUIIE 00BhEMA BelllecTBa
3.5 Cuna xak XapakTepUCTHKa B3aUMOACHCTBUS Tl
38 Cuna ynpyroctu u 3akoH ['yka. M3MepeHue CHilbl C IOMOILBIO
' JUHAMOMeETpa
3.7 ###Par##IBnenne tarorenus u cuwia Tsokectu. Cuia TSHDKECTH Ha
' Ipyrux mianerax. Bec rena. Hesecomocts
38 Cuna Tpenus. TpeHue CKONbXEHUS U TpeHue Mokos. TpeHue B
' IIPUPOJIE U TEXHUKE
3.9 #HH#Par###Crnoxxene cuil, HANpaBJICHHBIX IO OJHOW MpPSIMOIl.
' PaBHOelcTBYIOIIASA CHIT
[TpakTiueckue paboThI:
OnpezneneHue CKOPOCTH PAaBHOMEPHOTO JBMXKEHHA (IIapuKa B
KHUJIKOCTH, MOJIEIHN DJIEKTPUUYECKOIO0 aBTOMOOWJIS U TakK Janee).
3.10 = Ompenenenue cpeaHe CKOPOCTH CKONBXKEHHS Opycka WId

mapuka IO HAKJIOHHOW TJIOCKOCTH. OmpeneneHne IUIOTHOCTH
TBEpAOro Tena. OMNBITB, JAEMOHCTPUPYIOIIME 3aBHCUMOCTh

pacTsbkeHus (aegopmarui) Npy>KUHB OT HPUIIOKEHHOM CHJIBL




OnpIThl, JIEMOHCTPUPYIOLIUE 3aBUCHUMOCTb  CHJIBI  TPEHUS
CKOJIbKEHUS OT Beca Tejla M XapakTepa CONPUKACAIOIIUXCS

MOBEPXHOCTEH

dusnyeckne SABJICHUS B mpupoac: MOpUMEPBI AOBUXKCHHA C

3.11 | pa3aMYHBIMU CKOPOCTSMH B XHBOM M HEXXHMBOW MPHUPOJE, ACHCTBUE
CWJIBI TPEHUS B IPUPOJIE U TEXHUKE
3.12  TexHuyeckue yCTpONCTBA: TUHAMOMETP, MO IITUITHUKH
JTABJIEHUE TBEPJBIX TEJI, )KUJKOCTEM 1 T'A30B
11 Jasnenue tBEpAOro tena. CrnocoObl YMEHBIIECHUS U YBEIHUYCHUS
' JIaBJICHUS
4 JaBnenue raza. 3aBUCUMOCTb JaBlEHHS Ta3a OT O00bEMa,
' TEMIIEPATYpPbl
r [lepenavya naBneHus TBEPABIMH TEJIaMH, XKHUAKOCTAMU M ra3aMu.
' 3akoH [lackans. [TneBMaTHUeCKre MalIMHBI
3aBUCHUMOCTh JaBJICHUS JKUJKOCTU oT TJTyOUHBI.
4.4 I'mapocratuueckuit  mapamokc.  CooOmaromuecs — COCY/IbI.
['uppaBnuyeckre MEXaHU3MbI
AtMochepa 3emnaum u arMmocdepHoe naBieHue. [IpuynHbBI
A5 CyIIECTBOBaHUS  BO3MymIHOW  oOonouku  3emiu.  OmbIT
' Toppuuennu. 3aBUCUMOCTh aTMOC(EPHOTO JaBJIEHUS OT BBICOTHI
HaJ YpOBHEM MOps
46 N3mepenne atmocdepHoro nasieHus. [Ipubopsr muist uamepeHus
' aTMOC(EpPHOTO AaBICHUS
47 JlelicTBME JKHMIKOCTM M ra3a Ha MOrpy:KEHHOE B HHUX TEJO.
' BertankuBatomas (apxumMeoBa) cuia. 3akoH Apxumenaa
4.8 ITnaBanue ten. Bo3nyxomnaBanue
[TpakTryeckue paboOTHI:
HccnenoBanne 3aBHCUMOCTH Beca Tejla B BoAEe OT 00bEMa
NOTpYyXKEHHOW B KMAKOCTh 4acTH Tena. OmnpexneneHue
49 BBITAJIKUBAIOIIEH CHUJIbI, JEMCTBYIONIEH Ha TEJIO, MOTPYKEHHOE B

KUIKOCTh. [IpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOUIEH CHJIBI,
JICUCTBYIOIIE HA TEJIO B KUJIKOCTH, OT Macchl Tena. OMBITHI,

ACMOHCTpUPYIOIIUC 3aBUCUMOCTb BBITAJIKMBAIOIIEH CHIJIBI,

JIEUCTBYIONIEH HA TEJIO B KHUIKOCTH, OT 00BbEMA MOTPYKEHHOHN B




KHMJIKOCTb 4YacTH TeJa M OT  IUIOTHOCTH  JKUAKOCTH.
KoHcTpynpoBanue apeomMeTpa WM KOHCTPYUPOBAaHUE JIOJKU U

OIpeieNieHrE €€ TPY30I0IbEMHOCTH

4.10

411

@dusuyeckue SBICHUS B TMPUPOAE: BIHUSIHHUE aTMochepHOro
JTaBJICHUS HA )KMBOHM OpraHu3M, IIaBaHUE PBIO

TexHUYECKHEe YCTPOMCTBA: COOOIIAIONINECS COCY/IbI, YCTPOHUCTBO
BOJIONIPOBO/IA, TUAPABIUYECKHI TmIpecc, MaHOMETp, Oapomerp,

BBICOTOMED, IIOPLUIHEBON HACOC, APEOMETP

PABOTA, MOITHOCTD, DOHEPT YA

5.1 Mexanudeckas padbora
5.2 MexaHnueckasi MOILIHOCTb
5 3 [IpocTeie MexaHM3MBI: pblYar, OJOK, HAKJIOHHAS IJIOCKOCTb.
' IIpaBuno paBHOBeCHs ppI4ara
5.4 [TpumeHeHue paBuiia paBHOBECHUS pblyara K 0JIOKYy
£ 6 «3omotoe  mpaBuio» MexaHukw. KoadduumeHT mosae3Horo
' neicTBUS MexaHu3MOB. [IpocThie MeXaHU3MBbI B OBITY U TEXHUKE
5.6 [loTeHumanpHast SJHEPTUU TeJa, MOJHATOrO HaJl 3eMIIEN
5.7 Kunernueckas sneprus
£ g [TonHas MexaHWueckas HEpPrus. 3aKOH U3MEHEHUS U COXPaHEHMSI
' MEXaHUYECKON SHEPTUU
[TpakTryeckue paboOTHI:
#H##Par###Onpenenenue paboOThI CHIIBI TPEHUS IPU PABHOMEPHOM
5 9 JBWJKEHUM  Tela MO0 TOPU30HTAJIBHOM  MOBEPXHOCTH.
' Uccnenoanue ycinoBuil paBHoBecusi pwiuara. M3mepenue KII/]
HAaKJIOHHOM  IUIOCKOCTH. M3ydyeHuMe  3aKkOoHa  COXpaHEHMs
MEXaHUYECKON YHEPTUU
5.10  ®wusunueckue sIBICHUS B IPUPOJIE: PHIYArd B TEJIE YETIOBEKA
511 TexHUYecKrne yCTpOWCTBA: phlUar, MOJABUKHBIA U HEMOABUKHBIN

6J'IOKI/I, HAaKJIOHHAA MIIOCKOCTb, MPOCTHIC MCXAaHNU3MbI B 6BITy




8 KVIACC

Koxa
pa3aeia

e IIpoBepsiemble 31eMEHTHI COAePKAHUA
3J1eMeHTa
TEIIJIOBBIE ABJIEHN A
OCHOBHBIE TIOJIOKEHUS MOJCKYIAPHO-KHHETUIYECKON TEOpPHH
6.1 CTpoeHusi BemecTBa. Macca M pasmepbl MoJeKyd. OIBITHI,
' HOJTBEPXKIAIOIINE OCHOBHbIE HOJIOKEHHUS
MOJICKYJISIPHOKMHETUYECKON TeOpUH
6.2 Mogenun TBEpAOro, MKUAKOIO U Tra3o00pa3HOro COCTOSHHM
' BemlecTBa. Kpucramimyeckue u amopgHsle Tena
6.3 OOBbsicHEeHHE CBOMCTB Ta30B, JXKUAKOCTEH M TBEPABIX TeNl Ha
' OCHOBE I10JIO’KEHHH MOJICKYISIPHOKUHETUYECKON TEOpUH
6.4 CMauuBaHue U KallWUISIPHBIE SBICHUS
6.5 TernoBoe pacimmpeHne u CkaTHe
6.6 Temneparypa. CBs3b TeMmmepaTypbl CO CKOPOCTBIO TEILIOBOTO
' JBYDKCHUS YaCTHIL
6.7 Buytpennsas osHeprus. CnocoObl H3MEHEHHMs BHYTpEHHEH
' SHEPIUu: Terjionepeaaya U CoBepIeHre padoThl
6.8 Buasl  Temnomepenauu:  TEIUIONPOBOAHOCTb,  KOHBEKIIHS,
' U3Iy4YeHue
6.9 KonngecTBo TemioTsl. Y aenabHas TEMI0OEMKOCTh BEIIECTBA
TemiooOMeH W TEIUIOBOE paBHOBECHE. YpaBHEHUE TEIUIOBOTO
6.10
OanaHca
6.11 [lnaBnenne W OTBepACBaHWE KPUCTAUIMYECKAX  BEIIECTB.
. VY nenpHas TEIoTa MIaBIeHUs
[TapooOpazoBanue wu koHAeHcarus. Hcmapenue. Kumnenwue.
6.12  VYnenbHas TerIoTa nmapooOpa3oBaHUs. 3aBUCHMOCTH
TEMIIepaTypbl KUIIEHUs OT aTMOC(EPHOTO JaBICHUS
6.13 = BmaxxHOCTH BO3IyXa
6.14 | Dueprus TomaMBa. YeibHas TEIJIOTA CTOPAHUS
6.15 [Mpunuuner pabotel TemnoBbix aAsurareneit KIIJ| TemioBoro

aBurarens. TemaoBble ABUTATEIN U 3alllUTa Oprxca}omeﬁ CpCAbL




6.16

3aKOH COXpaHEHMsI W NPEBPAIICHUS] DSHEPrUUM B  TEIJIOBBIX

mponeccax

6.17

6.18

[TpakTuyeckue pabOTHI:

#HHHPar###0npITeI 1O 0OHApYKEHHIO NEHCTBUS CUII
MOJICKYJISIPHOTO TMPUTSKESHHUS.

#HA#H#Par###0nbITl 10 BBIPAIIMBAHUIO KPHUCTAJUIOB I[OBAPEHHOU
COJIM WJIM caxapa.

#HHPar###0nbITel 110 HAOMIONEHUIO TEIJIOBOTO PACHIUPECHHS
ra3oB, KUAKOCTEH U TBEPBIX Tell.

###HPar###OnpenencHue NaBIeHMs BO3IyXa B OaJIJIOHE MIMPHUIIA.
H#HHAPar###0OnbIThI, NEMOHCTPUPYIOIINE 3aBUCUMOCTH JIaBJICHUS
BO3/lyXa OT €ro 00bEMa U HArpeBaHUS WA OXJIAKICHHUSI.
###Par###1IpoBepka TUIIOTE3bl JTUHEHHOW 3aBHCHMOCTH JIJIMHBI
CTONOWKA KUAKOCTHU B  TEPMOMETPUYECKOH  TpyOKe OT
TEMIIEpPaTypHI.

#H##Par###Ha0Omonenue 3MEHEeHHsI BHYTPEHHEH YHEPTUM Teja B
pe3ynbTaTe Temonepeaayu U paboThl BHEITHUX CHUIL.
#H#Par###1cciienoBanue SIBIICHUS TEII000MeHa npu
CMEIIMBAaHUM XOJOAHON U TOPSYEH BOJIBI.
###Par###0npeneneHue KOJNIMYECTBA TEIUIOTHI, IOJIYYEHHOTO
BOJOM TMpU TEMIO0OOMEHE C HarpeThiM METATHYEeCKHM
[UIHH]IPOM.

###Par#H#0Onpenenenue yaeapHON TEMI0EMKOCTH BEIIECTBA.
#H##Par###ccnenoBanue mpoiiecca UCTIapeHus.
#HH#Par###OnpeneneHue OTHOCUTEIbHOMN BIQXKHOCTH BO3/1yXa.

H#HH#Par###Onpenenenue yenbHOM TEIUIOTHI IIaBIEHUS JIbAA.

duznueckue SIBICHUS B NPHUPOJAE: MOBEPXHOCTHOE HATSIKEHUE U
KaMWUISIPHBIE SIBIICHUS B MPUPOJE, KPUCTAIIBI B TIPUPOIE,
m3nydenre CoIlHIIa, 3aMep3aHue BOJOEMOB, MOPCKHE OpHU3BI

o0Opa3oBaHHE pOChHI, TYMaHa, UHEs, CHeTa.

6.19

TexHu4ecKue yCTpOUCTBA: KAUJUIPHI, IIPUMEPBI UCIIOJIb30BAHUS
KPUCTAJUIOB, JKHUJKOCTHBIM TEPMOMETp, AAT4YUK TEMIIEpaTyphl,

TEPMOC, CHCTEMA OTOILIEHUS JIOMOB, TMTPOMETPHI, IICUXPOMETP,




napoBasi TypOHHa, IBUTATEIb BHYTPEHHETO CTOPaHHUSL.

OJIEKTPUYECKHNE 1 MAT'HUTHBIE ABJIEHUA

7.1 Onektpu3anus Tel. J[Ba poaa 3JeKTpHUECKHX 3apsiioB
B3aumoneiictBue 3apsbkeHHbIX Tesl. 3akoH KyioHa (3aBHCHMOCTh
7.2 CHJIbI B3aMMOJICHCTBUS 3apsDKEHHBIX TeNl OT BEIUYHMHBI 3apsiioB U
PaCCTOSHUS MEXK/TY TEJIaMH )
Onektpuueckoe moisie. Hanpsk€HHOCTh 3JEKTPUYECKOro TOJIS.
7.3 [IpuHIMIT ~ Cynepmo3uiud  DJCKTPUYECKUX  Toyer  (Ha
KaueCTBEHHOM YPOBHE)
Hocurenu ANEKTPUUECKUX 3apsaoB. DJeMeHTapHbIN
7.4 anektpudyeckuit 3apsin.  Crtpoenue aroma. [IpoBogHuku U
JURJIEKTPUKU
7.5 3aKOH COXpaHEHHsI SJEKTPUUECKOTO 3apsiia
- ONEeKTPUUECKUM TOK. YCIIOBUS CYILECTBOBAHUS AJIEKTPUUYECKOTO
' TOKa. VICTOYHHMKH MOCTOSIHHOTO TOKa
27 JleficTBUSI  SNEKTPUYECKOTO TOKa (TEIUIOBOE, XHMHYECKOE,
' MarHuTHOE). DIEKTPUUECKUN TOK B )KUIKOCTSIX U Ta3ax
7.8 Onektpuueckas nemnb. Cuina Toka. JNeKTpUYECKOe HalpshKeHNe
29 ConpoTuBieHHEe  NPOBOJHUKA.  YJEIBHOE  CONPOTHUBIICHUE
' BElIECTBA
7.10 = 3akon Oma a5 y4acTka Henu
7.11 | IlocnenoBarenbHOE U MapajliebHOE COEANHEHUE TPOBOIHUKOB
PaGoTa W MOIIHOCTH SJEKTPUUYECKOTO TOKa. 3akoH Jlkoyms —
7.12
Jlenna
13 DNeKTpUYecKUe LIENU U MOTPEOUTENN IIEKTPUUECKON 3HEPTUU B
. obITy. KopoTkoe 3ambikaHMe
7.14 | TloctosiHHBIE MarHUTHI. B3anmoaelcTBIE MOCTOSIHHBIX MAarHUTOB
MarnutHoe nosie. MarautHoe 1oje 3eMJIM M €ro 3HadeHue Ui
7.15
JKU3HU Ha 3emie
216 Oneir  Opcrena. MarHuTHoe TMOJ€  AJIEKTPUYECKOTO  TOKA.

HpI/IMeHeHI/Ie QJICKTPOMArHuTOB B TCXHUKE




7.17

7.18

7.19

7.20

JlelicTBU€ MarHMTHOrO IOJs HA TIPOBOJHUK C  TOKOM.
DJIEKTPOABUTATENb OCTOSIHHOT'O TOKA. Hcnonp3oBanue
AJIEKTPOJBUIATENIE B  TEXHMYECKUX  YCTPOMCTBaX M  Ha

TpaHcIopTe

Onbitel  Dapanes. SIBreHHE BIEKTPOMATHUTHOM HMHIYKIIUU.

IIpaBuno Jlenna

OnektporeHeparop. CrnocoObl  TMOMYYEHHUS  DJICKTPUUECKOU
SHEPruM. OJIEKTPOCTAHIUU Ha BO30OHOBISEMBIX HCTOYHUKAX

SHEPruu

[TpakTuueckue paboThI:

OnpITEl 1O HAONIONEHHUIO DJICKTPU3ALUN TeJ WHIYKIHEH W TpU
COIPHUKOCHOBEHUH.

HccnenoBanue nedCTBUS AIEKTPUUYECKOTO OIS HA TPOBOJAHUKH U
JUDIIEKTPUKU.

COopka U mpoBepKa pabOThI AIEKTPUICCKON IETH MOCTOSHHOTO
TOKA.

H3mepeHue u perylinmpoBaHue CUIIbI TOKA.

W3mepenue u peryiupoBaHue HaMPsHKCHUS.

HccnenoBanne 3aBUCHMOCTH CWJIBI  TOKa, WAYIIETO dYepes
pPE3UCTOpP, OT CONPOTHUBICHHUS PE3UCTOpPA M HAINPSDKEHHUS Ha
pe3ucTope.

OnbIThl, JI€MOHCTPUPYIOIIME 3aBUCHUMOCTb  JIEKTPHUECKOTO
CONIPOTHBIJICHUSI  MPOBOJHWKA OT €ro JUIMHBI, IUIOIIAIH
TIOTIEPEYHOTO CEYCHUS U MaTepraa.

ITpoBepka npaBuia CIIO’KEHUS HaTpsHKCHUN npu
MOCJIEI0BATEIbHOM COEIMHEHUH JBYX pe3uctopoB. IlpoBepka
npaBuUia A8 CWIbl TOKa IMpH NapajieIbHOM COEAMHEHUH
pesuctopoB. OmpeneneHue pabOTHl  JJIEKTPUYECKOTO  TOKa,
uaymero  uepes  pesucrop.  OmpeneneHue  MOIIHOCTH
AIIEKTPUUYECKOTO TOKa, BbIAEIsIeMOM Ha pe3ucrope. MccnenoBanue
3aBUCUMOCTH CHJIBI TOKa, HAYILIEro uepe3 JaMIIOuKy, OT
HanpspkeHus Ha Heil. Ompenenenne KIIJI  narpeBartens.

HCCJ’IG}IOB&HI/IG MAargsuTHOI' O BSaHMOHCﬁCTBHH IIOCTOSHHBIX




MarHuToB. M3ydeHMe MAarHUTHOrO IOJs MOCTOSHHBIX MarHUTOB
npu UX oO0beOUHEHHM U pasneneHuu. MccriemoBanue AecTBUs
ANEKTPUYECKOTO TOKAa HAa MAarHUTHYK CTpenky. OmbIThl,
JEMOHCTPHUPYIOIIME  3aBUCUMOCTb  CHJIBI  B3aUMOJICHUCTBUSA
KaTyIIKXA ¢ TOKOM U MarHuTa OT CWJIbI TOKA U HAIlPaBJICHUS TOKA B
Karyuke. M3ydeHue AeiCTBUS MarHUTHOTO IOJISI HA ITPOBOJIHUK C
TOKOM. KonctpynpoBanue u U3y4YeHue paboTsI
anexkrpoasurarens. M3mepenue KIIJ[ anexTpoaBurarenbHON
YCTaHOBKH. OnbIThI no HCCIICIOBAHUIO SIBJICHUS
AJIEKTPOMArHUTHOM  MHAYKLUWHU:  HCCIEJOBAaHUE  HU3MEHEHUU

SHAYCHUS U HAIIPABJIICHUSA UHAYKIIMOHHOI'O TOKa

®duznyeckue SBICHUS B Opupoac: JSJICKTPHUUCCKUC SABJICHUS B

aTMOC(bepC, QJICKTPHUUYCCTBO KHUBBIX OPIraHU3MOB, MAaIrHUTHOC I10JIC

rel 3emiu, apeiid Mo0CcOB, pOJib MArHUTHOTO MOJISA JJIS JKU3HH Ha
3emJie, OJISIPHOE CUSHUE
TexHU4YecKre yCTpONCTBA: 3JIEKTPOCKOI, aMIIEPMETP, BOJIBTMETP,
peocrar, CUYETYUK JNEKTPUYECKON JHEpruu,
799 AIIEKTPOOCBETUTEIHHBIC npuOOpHI, HarpeBaTeIbHbIC
. AIIEKTPONPUOOPHI (MIPUMEPBI), AIEKTPUUYECKHE MPEIOXPAHUTEIH,
AJIEKTPOMAarHuT,  3JJEKTPOJBUraTellb  IOCTOSHHOTO  TOKa,
TeHepaTop MOCTOSHHOTO TOKA
9 KIIACC
Kon Kon
IIpoBepsiemble 371eMEHTHI COAePKAHUA
pasjena 3JieMeHTa
MEXAHUWYECKUE SBJIEHUA
81 Mexanunueckoe aBwxkeHue. MatepuanbHas Touka. Cucrema
' oTcyéra
8 8.2 OTHOCHTEIBFHOCTE MEXAHUUECKOT'O JBIKEHUS
8.3 PaBHOMEpHOE NMPSAMOIHHEHHOE IBIKEHHE
8.4 ###Par###HepaBHOMepHOE TIPAMOJIMHEHHOE NBIOKeHHE. CpemHsist
' ¥ MTHOBEHHAs! CKOPOCTbh TeJla P HEPAaBHOMEPHOM JIBHKEHUU




8.5

Yckopenue. PaBHOYCKOpEeHHOE NPSMOJIMHEMHOE TBUKEHUE

8.6 #H#Par###CBo00o1H0e nanenue. OnblTe! [ anuies
###Par###PaBHoMepHOE JBMIKEHHUE TIO OKpYKHOCTH. [lepuon u
8.7 yactota oOpamieHusi. JluneiiHas u  yrjoBas  CKOPOCTH.
LleHTpOCTpEMUTENBHOE YCKOPEHUE
8.8 ITepserit 3akon HproToHa
8.9 Bropoii 3akon HeroToHa
8.10 = Tpernii 3akoH HproToHa
8.11 | ###Par###1Ipunuun cynepno3uiuu cui
8.12 | Cumna ymnpyroctu. 3akoH ['yka
###Par###Cuna TpeHUsl: cujla TPEHUSI CKOJIb)KEHUS, CUJIa TPEHUs
813 IIOKOS, IpYTe BU/bI TPEHUS
8.14 #A#Par#H#Cuna TSOKECTH M 3aKOH BCEMHUPHOTO TATOTEHUS.
' YckopeHue cBOOOIHOTO TaIeHUs
IBwxenue 1utaHer Bokpyr Connua. IlepBas kocMmuueckast
815 ckopocTb. HeBecoMOCTh U eperpy3ku
8.16 = PaBHOBecme MaTepuaIbHON TOUYKU. AOCOTIOTHO TBEPIOE TEJIO
#H##Par###PaBnoBecue TBEPIAOro Tejla € 3aKPEIUVIEHHOM OCHIO
847 BpaieHus. MomeHT cuibl. LleHTp Tsxectn
8.18 = HNmnynsc Tena. U3MeHnenue numnynbca. MIMIynsc cuiibl
8.19 | 3akoH coxpaHEHHUs UMITYJIbCa
8.20 | #t#Par##PeakTuBHOE ABIKEHHE
8.21 = Mexanuveckas paboTa ¥ MOIIHOCTh
Pabora cun Tspkectu, ynpyroct, TpeHHs. CBsi3b SHEpPruu u
8.22 paboThI
) [TorennuanbHas 3HEprust Tena, MOAHIATOTO HaJl MOBEPXHOCTBHIO
8.23 3emiu
8.24 | TloreHUMaIbHAS YHEPTHUS CIKATON TPY>KUHBI
5 ###Par##Kunetnueckas sHeprusa. Teopema O KHHETHYECKOH
8.5 SHEpPIruu
8.26 | ###Par###3akoH coXxpaHEHHS MEXaHUIECKON SHEPTHU
[TpakTueckue paboThI:
8.27

Onpenenenne cpeaHell CKOPOCTH CKOJIBKEHUs Opycka WiH




JBIDKCHHS IIapuKa MO HAKJIOHHOH muiockoctu. OmnpeneneHue
YCKOPEHUS Tella IIPU paBHOYCKOPEHHOM JIBUKEHUU 110 HAKJIIOHHOM
IUTOCKOCTH.

HccnenoBanne  3aBUCMUMOCTH  IYTH  OT  BpPEMEHHM  IpU
PaBHOYCKOPEHHOM JIBI)KEHHH 0€3 Ha4aJIbHOM CKOPOCTH.
[TpoBepka runoTE3bI: €CIU MPU PAaBHOYCKOPEHHOM JIBIKECHHH 0e3
HAYaJIbHOM CKOPOCTH IIYTH OTHOCATCS KaK psii HEYETHBIX YHUCE,
TO COOTBETCTBYIOIIME MPOMEKYTKH BPEMEHH OJIMHAKOBBHI.
HccnenoBanne 3aBUCHMOCTH CHIIBI TPEHUS CKOJIBKEHHS OT CHIIBI
HOpMalibHOTO JaBieHus. OnpeneneHue KodpduuueHTa TpeHHS
cKoJbKeHus. OnpezeneHue KECTKOCTH NpyKuHbl. OnpezeneHue
paboTBl CWIJIBI TPEHHUS NPH PABHOMEPHOM JBIDKEHHH Tella IO
TOpPU30HTANBHON MOBepXHOCTH. Ormpenenenue padOThl  CHIIBI
VIOPYyrocTH  NpH  TOABEME TIpy3a C  HCIOJb30BaHUEM

HCIIOABMIKHOI'O M ITIOABHXKHOI'O OJI0KOB

duznyeckue SIBICHUS B npupoAc: MpUJIMBLI U OTIIUBLI, IBUXKCHHUC

8.28 | muaner CoJHEYHOW CHCTEMBI, PEAKTHBHOE MBIDKEHHE >KHUBBIX
OpraHu3MOoB
829 TexHUUYECKHE YCTPOWCTBA: CHHIOMETp, JAATYMKUA MOJIOKCHUS,

pacCTodHNA U YCKOPCHUA, PAKCTBL

MEXAHUYECKUE KOJIEFAHUA 1 BOJIHBI

KonebarenbHoe JABHKCHUC. OcHOBHBIE XapaKTCPUCTUKHU

o1 KOJIeOaHUI: IEPHUO/I, YaCTOTa, aMIUTUTY/a
9.9 MaremaTtnueckuii M TNPYKHHHbIA MasTHUKU. [IpeBpamieHue
' HHEPIUu MpH KoJeOaTeTbHOM JABMKEHUH
9.3 3aryxatomue kKonedanus. BeiHyxieHHble konebanus. Pe3onanc
Mexannueckue  BosHBL.  CBOMCTBAa ~ MEXaHMYECKHUX  BOJIH.
9.4 IIpononbHBIE M NTONIEPEYHBIE BOJIHBIL. [JIMHA BOJIHBI U CKOPOCTH €€
' pacnpocTpaHeHUsl. MexaHMuYecKue BOJHBI B TBEPIAOM TEIIE,
CEHCMHUYECKHE BOJIHBI
9.5 3ByK. ' poMKOCTE M BbICOTA 3ByKa. OTpakeHUE 3ByKa
9.6 WNudpa3Byk U yIbTpa3ByK
[TpakTuyeckue paboOTHI:
9.7 OrnpesiesieHre 9acTOTHI U MEeproaa KoiueOaHnii MaTeMaTHIECKOTO

MassTHHKaA.




9.8

OrnpezenieHne 4YacTOThl W TEpUOAa KoJIeOaHWUN TPYKUHHOTO
MassTHHUKA

HccnenoBanue 3aBUCUMOCTH MepHoja KoieOaHUi MOABEIIEHHOTO
K HHMTH TIpy3a OT IJIMHbBI HHUTH. I/ICCJICI[OBaHI/Ie 3aBUCHUMOCTH
nepuoAa KoieOaHUl MPYKUHHOTO MasTHUKAa OT MaccChl Tpysa.
[IpoBepka  HE3aBUCHUMOCTH  IepHOAa  KoiebaHui  Tpysa,
MOJIBELICHHOTO K HUTH, OT Macchl Irpy3a U KECTKOCTU MPYKUHBI.

W3mepenue yckopeHust CBOOOIHOTO MaJACHUs

duzngeckue SABJICHUSA B npupoae: BOCIIpUATHUC 3BYKOB

KUBOTHBIMH, 3EMIICTPACCHUC, celicMU4JecKure BOJIHBI, IYHAMH, 3XO

9.9

Texauueckue yCTpOﬁCTBaZ 9XO0JIOT, UCIIOJIB30BAHUC YJIbBTpPAa3BYKa

B OBITY U TEXHUKE

OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

DJIEKTPOMArHuTHOE MoJjie. DJIeKTPOMarHuTHbIe BoJiHbL. CBOMCTBa

101 AIIEKTPOMArHUTHBIX BOJTH

10.2 | IlIxana 3JeKTPOMAarHUTHBIX BOJH

103 OnexkTpoMarHuTHasi npupoja ceera. Ckopoctb cBeTa. BonHoBbIE
. CBOMCTBA CBETA

10 [TpakTryeckue paboOTHI:
10.4 | M3ydyeHue CBOWCTB DJIEKTPOMAHUTHBIX BOJH C IOMOIIBIO
MOOUIBHOTO TenedoHa

105 dusnueckue SBICHUS B MNpUpoje: OHOJIOrMuYeckoe JeicTBhe
' BUJUMOTO, YIBTPA(QHOIETOBOIO U PEHTIT€HOBCKOI0 U3y4eHHH

10.6 TexHUYECKHE YCTPOMCTBA: HCIOJIB30BAaHHE 3JIEKTPOMArHUTHBIX
' BOJIH /1151 COTOBOM CBSA3M

CBETOBBIE ABJIEHU A

11.1  JlyueBas mojenb cBeta. Microunuku cBeta

11.2  TIpsmonmHEHHOE pacpoCTpaHEHNE CBETa

11.3  Orpaxenue ceta. [I1ockoe 3epkano. 3aKOH OTPaKCHUS CBETa

11 114 [Ipenomnenne cBeTa. 3aKOH TIPENOMJIEHHS CBeTa. IloHOE

' BHYTpEHHEE OTpaKCHHE CBETa

115 JInnza. Xop nyyen B IMH3E

11.6  OnTtuyeckas cucreMa goToarnmapara, MUKPOCKOIIa M TeJIECKOIa

11.7  TI'ma3 xak onTu4eckas cuctema. bim3opyKkocTs U JaTbHO30PKOCTh




Paznoxxenne Oenoro ceera B cmekTp. Omnwitel  HperoToHa.

1.8 CrnoxeHue CeKTpalibHBIX IBETOB. Jlucnepcus cBera
[TpakTuyeckue pabOTHI:
###Par###llccnenoBanue  3aBUCHMOCTH ~ yrja  OTPaKCHHS
CBETOBOTO Jy4a OT yIJIa MaJIeHusl.
###Par###l13ydeHne XapakTepUCTUK H300paKEHUS TpeaIMeTa B
IUIOCKOM 3€pKaJie.
###Par###llccnenoBanue  3aBUCHMOCTH  yIjla  MPETOMIICHHS
119 CBETOBOTO Jy4a OT yIJIa MaJICHUS] Ha TPAHHIIE «BO3yX — CTEKIION.
' ###Par### lonyuenue nM300pakKeHUH C MOMOIIBI0 COOMPAFOIICH
JIH3BL.
###Par#Ht#Onpenenenne (QOKyCHOTO pacCTOSHUS M ONTHYECKON
CHUJIBI COOMPAIOIICH JTNH3HI.
H#AHAPar####OnbITh IO Pa3I0XKEHUIO OETIOro CBETa B CIEKT).
H#HAHPar####0nbITHL 110 BOCHPHUATHIO I[BE€Ta NPEAMETOB IPU HX
HaAOJI0IEHUU Yepe3 I[BETOBbIC (PUIIbTPHI
®dusznyeckue siBieHus B mpupone: 3arMmenus Connua u JIyHbI,
11.10 | uBera Tey, ONTHYECKHE sBICHUS B armocdepe (mBer HeOa,
pedpakius, pagyraMupax)
1111 TexHuueckue yCTpOMCTBAa: OUYKH, TMEpUCKON, ¢oToamnmapar,
' ONITUYECKHE CBETOBO/IHI,
KBAHTOBUGLIE ABJIEHUA
121 Onwitel Pesepdopna u manerapHas mojenb atoMa. Mojenb
' aroma bopa
192 Ucnyckanue u noryionieHne cBera atomoM. KBanTel. JInHeuarsie
. CHEKTPHI
12.3 = PagmoaktuBHOCTB. Anb(a, 6eTa- U raMMa-u3JIydeHus
12 124 Crtpoenue atoMHOro sapa. HykinoHHas Mozenh aTOMHOTO sjpa.
. N3oTomnsl
125 PannoaktuBHble mpeBpamenus. [lepuon momypacmnaga aTOMHBIX
' aaep
126 SnepHble peakiny. 3aKOHBI COXPAHEHUS 3apsI0BOIO U MaCCOBOIO
' qucen
12.7  Dueprus cBsi3u aTOMHBIX sifiep. CBS3b MacChl ¥ SHEPTUU




12.8

12.9

Peakuuu cunrtesa u nenenus saep. Mcrounnku sneprun ConHia u
3BE3]T
SnepHasa sHeprervka. /[elicTBUE paJMOAaKTUBHBIX U3Jy4CHUH HaA

JKMBBIC OpTaHHU3MbI

12.10

[pakTrueckue pabOTHI:

Habnronenue CrijIoNIHbIX ¥ IMHEWYAThIX CIIEKTPOB U3ITyYCHUS.
HccnenoBanne TpeKoB: M3MEpPEHUE OSHEPIUM YACTHUIBI IO
TOPMO3HOMY IyTH (110 hoTOrpadusm).

W3mepenne paaroakTuBHOTo GhoHa

12.11

12.12

dusnyeckue ABJICHUS B mpupoae: €CTSCTBEHHBII pa,I[I/IoaKTPIBHBIﬁ
(1)OH, KOCMHUYCCKUC JIYUH, PAAHUOAKTUBHOC U3ITYUCHUC ITPHUPOAHBIX
MHUHCPAJIOB, ﬂeﬁCTBHC PaaruOaKTHBHBIX I/ISJ'Iy‘IeHI/Iﬁ Ha OpraHu3m

YCJIOBCKA

TexHuueckue YCTpOﬁCTBaI CIICKTPOCKOII, I/IH,Z[HBI/I,HyaHBHLIﬁ

JIO3UMETp, KaMepa Bunbcona




IPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUSA

Kon
NMPoBePSIEMOro
TpeOOBaHUS

IIpoBepsiemblie TpeOGOBAHUSA K MPeAMETHBIM pe3yJbTaTaMm 0a30B0Oro
YPOBHSI OCBOEHHSI OCHOBHOI 00pa30BaTeIbHON MPOrpaMMbl
OCHOBHOI0 0011ero oopa3oBanusi Ha ocHoBe ®I'OC

[Tonnmanue ponu GU3MKK B HAYYHOH KapTUHE MUPa; CHOPMUPOBAHHOCTD
0a30BbIX MpEACTaBIECHUI O 3aKOHOMEPHOW CBSI3W M I103HABAEMOCTHU
SABIICHMA  TpPUPOJBI, O pPOIM  JKCIepuMeHTa B  (usmke, O
cucreMooOpasymomeil ponu (U3MKA B Pa3BUTUM E€CTECTBEHHBIX HayK,
TEXHUKU U TEXHOJIOTHH, 00 3BOTIOLUHN (PU3NUECKUX 3HAHUN U UX POJIU B
LIEJIOCTHOW €CTECTBEHHOHAYYHON KapTUHE MUpPaA, O BKJIA/J€ POCCUMCKUX U
3apyOeKHBIX  y4YEHBIX-(OU3UKOB B pa3BUTHE HAYKH, OOBSICHEHHE

MpoHeCCOB OKPYKAOIICTO MHUPA, PA3BUTUC TCXHUKH U TEXHOJIOT UM

3HaHus O BHJAX MaTepuH (BELIECTBO U IOJE), O JIBUKEHUU KaK Crocode
CYILLIECTBOBaHMSI MaTepuu, 00 aTOMHO-MOJIEKYJISIPHONW TEOPUU CTPOECHMS
BEIIECTBa, O (PU3NYECKOM CYIIHOCTH SBICHUUN MPUPOJBLI (MEXAaHUYECKUX,
TEIUIOBBIX, AJIEKTPOMAarHUTHBIX UM KBAHTOBBIX); YMEHHE pa3lInyaTh
ABJICHUS 10 ONMMCAHHUIO X XapaKTEPHBIX CBOWCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (pU3nUecKoe sIBJIEeHUE; YMEHNUE paclo3HaBaTh
NPOSIBIIEHUE M3YYEHHBIX (PU3MUECKUX SIBJICHUH B OKPYXKAIOLIEM MHDE,

BBIJIETISIS MX CYILIECTBEHHBIE CBOICTBA (ITPU3HAKU)

BJ'IaI[eHI/Ie OCHOBAaMH ITOHSATHHHOTO arrapara 1 CUMBOJIMYCECKOI'O sA3bIKa
(1)I/I3I/IKI/I U HUCIOJB30BAHHUEC HUX IJId PCIICHUA y‘-IC6HI>IX 3aaa4; YMCHHUC
XapaKTCpPU30BaATb CBOMCTBa TCII, (1)I/I3I/I‘leCKI/Ie SABJICHUSA W TIPOLIECCHI,

HCIIOJIb3YyA q)YHI[aMeHTaHI)HI)IC 1 OMIIMPHUYCCKUEC 3aKOHBI

YMeHHne OnmMChIBaTh HU3Yy4YCHHBIC CBOMCTBa Tell U (1)I/I3I/I‘-ICCKI/IG SABJICHUA,

HCIIOJIb3YA (I)I/IBI/I‘-ICCKI/IC BCIIMYHHBI

BnageHnue ocHOBaMHM METOAOB HAyYHOTO TMO3HAHUS C  y4ETOM
CcOOMOIEeHNsT TPaBWJI OE30MaCHOTO TpyJa: HaOmofeHUE (U3HUECKUX
SIBJIEHUM:

YMEHHE CaMOCTOSTEIHHO COOHMpaTh IKCIEPUMEHTAIBHYIO YCTAHOBKY W3
JaHHOTO Habopa 000pyAOBaHUS MO MHCTPYKIIMH, OMUCHIBATH XOJI OMbBITA

1 3aIIMCBIBATh €r0 Pe3yIbTaThl, POPMYIUPOBATH BHIBOIBI;




MPOBEJICHUE MPSAMBIX M KOCBEHHBIX H3MEPEHUU (U3NYECKUX BEITUUMH:
YMEHUE  IUIAHUPOBAaTh  W3MEPEHHUs, CaMOCTOSATEILHO  COOHMpaTh
HKCIEPUMEHTAJIbHYI0 YCTAHOBKY MO MHCTPYKIMH, BBIYHCISATH 3HAYCHHE
BEJIMYMHBI M aHAJIM3UPOBATh IIOJYYEHHBIE pE3YyJbTaTbl C Y4YETOM
3aJJaHHOM MOTPEIIHOCTH PE3YIbTaTOB U3MEPEHU;

IIPOBEJICHUE  HECIOXHBIX  3KCIEPUMEHTAJIBHBIX  HMCCIEIOBAHUN;
CaMOCTOSITENIbHO COOMPATh IKCIIEPUMEHTATIbHYIO YCTAHOBKY U TPOBOAMTD
UCCIJIEJOBAaHKE 10 MHCTPYKLIMHU, NIPEACTABIATH M10JIyY€HHbIE 3aBUCHMOCTH
buznyecKkux BeJIMYMH B BHJE Tabmul U TpaduKOB, YUUTHIBATH

MOrpeIIHOCTHU, ACJIaTh BBIBOABI IO PE3yJIbTaTaM UCCICAOBAHNA

[TonrMaHue XxapaKTEpHBIX CBOMCTB (U3NUYECKUX MOJelel (MaTepuaibHas
TOYKa, aOCOJIIOTHO TBEPJOE TEJI0, MOJIEIN CTPOEHUS I'a30B, KUAKOCTEH U
TBEPABIX TEJI, IUNIAHETApHAs MOJENIb aTOMa, HYKJIOHHAsI MOJIEIb aTOMHOTO

;mpa) U YMCHHUC IIPUMCHATD UX IJIA 0OBsICHEHHS (1)I/I3I/ILI€CKI/IX IpoueccoB

YMeHne o0bsACHATh (GU3NUECKUe MPOLECcChl M CBOWCTBA Tell, B TOM YHUCIIE
U B KOHTCKCTC CI/ITyaIII/H\/JI MMPAKTUKO-OPUCHTHUPOBAHHOI'O XapaKTEpa, B
YaCTHOCTH, BBISBISATh NPUYNHHO-CICJICTBEHHBIE CBS3M W CTPOUTH
0O0BSICHEHHE C ONMOpOW Ha M3YyUEHHBIE CBOWCTBA (PU3UYECKUX SIBICHUM,

(1)I/ISI/I‘IGCKI/IG 3aKOHbI, 3dKOHOMCPHOCTHU U MOJCIIN

VYMeHue pemiate pacuy€THele 3agaud (Ha 0aze 2 — 3 ypaBHeHMI),
HCIIOJIb3YS 3aKOHBI M (POPMYJIBL, CBSI3bIBAIOIINE (PU3NUYECKUE BEIIUYUHBI, B
YaCTHOCTH, 3allMChIBaTh  KPaTKOE€  YCIOBUE  3aJaud, BBIABIITH
HEJOCTAloUINe JaHHbIE, BHIOMpPATh 3aKOHBI M (HOPMYIbI, HEOOXOIUMBIE
JUIsl €€ pelIeHMs], MHCIOJIb30BaTh CIPAaBOYHBIE JIaHHBIE, IPOBOIUTH
pacuéTel U OLEHUBAThb PEATUCTUYHOCTH IIOJIYYEHHOTO 3HAYECHMS
(bu3nyeCcKOl BETMYMHBI; YMEHHE ONPENENATh Pa3MEPHOCTh (PU3NUECKON

BCJIIMYHHEI, HOHy‘ICHHOﬁ IIpu pCHICHUH 3aJla4n

10

YMmenue XapaKTCPU30BaATh IMTPUHIHUIIBI JNIENCTBUS TEXHUYSCKUX YCTpOﬁCTB,
B TOM 4YHCJI€ OBITOBEIX HpI/I60p0B, U MPOMBINIJICHHBIX TEXHOJOTHMYCCKUX
nmponeccoB 10 HX OIHUCAHUIO, MHCIOJIb3ysA 3HAHUA O CBOMCTBax

bu3znyecKuX SIBICHUN U HEOOX0AUMbIe (PU3NUYECKHE 3aKOHOMEPHOCTH

YMeHue UCIoiib30BaTh 3HAHMS 0 (PU3NICCKUX SBICHUSX B MIOBCEIHCBHOM
JKU3HU ISl oOecrieueHuss 0e30MacHOCTH MpU oOpalieHuu ¢ OBITOBBIMU
npuOOpaMi U TEXHUYECCKHUMH YCTPONCTBAMH, COXpPAHEHHS 370POBbS H

CO6J'IIOII€HI/I$I HOPM DJKOJIOTMYCCKOI'0 IMOBCACHUSA B OKPY)KaIOHle/'I cpeac;




11

MOHUMAaHHWE HEOOXOJUMOCTH TIPUMEHEHHUS JIOCTIKCHUN (U3UKH W

TEXHOJIOT Uit AJIg palfiuOHAJIBHOT'O IPHUPOAOITIOJIb30BaAHUA

OnbIT mOMCKa, MpeoOpa3oBaHMs M NPEACTaBICHUs HH(OpMaUH
(bu3MYECKOro CcoAepXKaHUsi C  HCIOJb30BaHHMEM HMH(YOPMAIOHHO-
KOMMYHHMKATUBHBIX TEXHOJOTMI; YMEHHE OLIEHUBAaTh JOCTOBEPHOCTb
MOJIyueHHOW uWHGOpPMalMM HA OCHOBE UMEIOUIMXCA 3HAaHUH W
JIOTIOJTHUTEIBHBIX UCTOYHUKOB; YMEHUE MCIOJIb30BaTh IPH BBIIIOJHEHUU
yueOHBIX 3aJaHUi HAYYHO-TIOMYJISIPHYIO JIUTEpaTypy (PU3UYECKOro
COJIep’KaHus, CIPAaBOYHBIE MaTepHalibl, pecypchl ceTh VHTepHer;
BJIa/ieHre 0a30BBIMHM HaBbIKaMU MpeoOpa3oBaHusi HHGOPMAIIUU U3 OJTHOM
3HAaKOBOM CHCTEMbl B JpPYryl; YyMEHHUE CO3/aBaTb COOCTBEHHBIE
MUCbMEHHBIE M YCTHBIE COOOIICHHMS Ha OCHOBE HWH(OpPMAIUH U3

HECKOJIBKUX UCTOYHHUKOB




HHEPEYEHDb 3JIEMEHTOB COIAEPKAHUS, IIPOBEPAEMBIX HA

OI'D 11O ®PU3UKE
Kon IIpoBepsieMblii 3J1eMEHT COJAEePKAHMS
1 MEXAHUYECKHUE ABJEHUSA
11 Mexannueckoe JBHKeHHME. MarepuanbHass Touka. (Cucrema  OTCYETA.
' OTHOCUTENBHOCTD JIBHIKEHUS
19 PaBHOMepHOE U HepaBHOMepHOE ABMxkeHue. Cpennsisi ckopoctb. Dopmyna ais
' BBIYKCIICHUS CpeHEel ckopocTH: V = S/t
PaBHOMEpHOE mpsMOIMHENHHOE NBHKEHHE. 3aBUCUMOCTh KOOPJAUHATHI Tela OT
BPEMEHHU B CITy4ae PaBHOMEPHOTO MPSIMOJIMHEHHOTO JIBUXKECHUS:
13 x(f)=x,+vt
I'padbvkn 3aBUCUMOCTH OT BpEMEHH ISl TPOSKIUHA CKOPOCTH, IPOCKIHH
NepeMenieHusi, NyTH, KOOpPAMHAThl IPH PABHOMEPHOM MPSIMOJIMHEHHOM
JBIKEHUU
3aBUCHMOCTh KOOPAMHATHI TeJa OT BPEMEHH B CJydae PaBHOYCKOPEHHOTO
MPSAMOJIMHEHOTO IBUYKEHMUS:
2
Sy =vg, =+ a = %
@opMynbl AJi1 MPOCKUUU MEPEMEIICHUS, MPOEKIHH CKOPOCTH M IMPOEKUUHU
YCKOPEHUS IPU PaBHOYCKOPEHHOM MPSIMOJIMHEWHOM JIBUYKEHUU:
;2
1.4 5.(D=vy, -r+ax-E.
U_\'(f) =Up, +a, £,
a.(f)=canst,
Ul.‘r2 - le: =2ax'5'.'f
I'paduku 3aBUCUMOCTH OT BpPEMEHM Jisi MPOEKIMH YCKOPEHUS, MPOCKIINH
CKOPOCTH, MPOEKUUU MEepEeMENIeHUsI, KOOPJAMWHATHl MPHU PABHOYCKOPEHHOM
MPSIMOJTMHEIHOM JIBHDKCHUH
CBobogHoe mageHue. GopMyIibl, OMUCHIBAIONINE CBOOOIHOE MaJleHUE Teja o
15 BEPTUKAIN (JIBIDKCHHE TeJa BHU3 WM BBEPX OTHOCHTEIIBHO IMOBEPXHOCTU

3emin). ['paduku 3aBUCHMOCTH OT BpPEMEHM JUIs TPOEKIMU YCKOpPEHHS,

MPOEKIIMH CKOPOCTH W KOOPJAMWHATHI TpH CBOOOJHOM TMAaJ€HUM Teia IO




BEPTHUKAIN

1.6

1.7

1.8
1.9

1.10

CKopoCTh PaBHOMEPHOTO JBIDKCHHS Telna 10 OKpyKHOcTH. HampaBnenue
CKOPOCTH.

dopmyna Ui BBIYMCICHUS CKOPOCTH 4Yepe3 PaJnyC OKPY)KHOCTH U IMEPUO[
oOpareHus:

27R
VETE

LlenTpocTpeMuTenbHoe yckopeHue. HampaBiieHne IEHTPOCTPEMUTEIBHOIO

yckopenus. @opmyna /i1l BBIYUCICHUS YCKOPEHUSI:

CDOpMy.]'Ia, CBA3bIBAOMIAA IEPpUOA U HACTOTY o6pameHI/1$[:

v L
T

Macca. ITnotHocts Bemectsa. @opmysa i BBIYUCICHUS IIIOTHOCTH:

_m
V

Cuna — BekTopHas puznueckas BenuanHa. CIoKEeHUE CHIT

SBnenne unepuun. [lepseiit 3akon HeroToHa

Bropoii 3akon HerotoHa:

F=m-a

CoHarpaBieHHOCTh BEKTOpa YCKOPEHHUS TeJla M BEKTOPa CHJIBbI, IEUCTBYIONIEH

Ha TCJI0

1.11

1.12

1.13

Bzaumoneiicteue ten. Tpernit 3akoH HeroToHa:
Fy 4 =-F
TpeHue nMokos ¥ TpeHUEe CKOJIbXKEHU. PopMysia sl BBIYUCICHHUS MOYJISI CUIIbI

TPCHUA CKOJIbIXKCHUSA:

Fszp-N

Hedopmarus Tena. Yopyrue u Heynpyrue aegopmanuu. 3aKOH YIpYyrou
nedopmanuu (3akoH ['yka):

F=k-Al

1.14

BCCMI/IpHOC TATOTEHHE. 3aKOH BCEMUPHOI'O TATOTCHUSA:



My -5
F=G-—L1 _2
R

Cuna TspkecT. Y CKOpeHHe CBOOOTHOTO TaIeHUSL.
@dopmyna 11 BBIYUCICHUS CHJIBI TSDKECTH BONM3M moBepXHocTH 3emun: F =
mg.
JBmxenue ranet Bokpyr Connua. [lepBast kocMudeckast CKOPOCTb.
Hesecomocts u neperpysku

Wmnynbe Tena — BeKTopHast (pu3nyeckasi BeIMUUHA.
1.15 =m0
Nmnynsc cucremsl tein. M3menenue umnyibsca. Mmyibsce cusl
3aKOH COXpaHEHMs UMITYJIbCA [l 3aMKHYTOM CHUCTEMBI TE:
1.16 D=myU +m, U, =const

PeakTuBHOE ABMXKEHUE

MexaHuueckas pa60Ta. d)opMlea JJI BBIYUCIICHUA pa6OTI>I CHJIBI:

A=Fscosct

1.17 Mexanndeckass MOIITHOCTE:

nv=24
r

Kunernueckas n MNOTCHUHUAJIbHAs SHCPIrus. d)opMyna JJIA BBIYUCIICHU S

KHHETHYECKOMN SHEPTHHU:

HE)E
E,=—
2
1.18 5 5
TeopeMa O KHHCTHYCCKOU 3H€pFI/II/I. CDopMyJIa JJI BBIMUCJICHUA ITOTCHIUAJIBHOU
OHEPIUU TCJia, IOAHATOIO

HaJ 3eMIIEH:

E,=mgh

Mexannyeckas JHEeprus:

EzE;r+EP

11 .
9 3akoH COXPAaHCHUSA MCXAaHUYICCKOU SHCPIUH. d)opMyna AJId 3aKOHAa COXpPAaHCHU A

MEeXaHMUYEeCKOH HepIruu B OTCYTCTBHE CUJI TpeHus: E = const.

HpeBpameHHe MeXaHU4YeCKOM SHCPTHHU IIPU HAJIIMYUU CUJIBI TPCHUS.

1.20 IIpocteie MeXaHU3MBI. «30J0TOE MPABUIIO» MEXAHUKH.



Peruar. Moment cuiter: M - Fl.

VYcioBue paBHOBECHS pblyara:

M +M, +..=0
[ToasmxHBIN 1 HeTOABWKHBIN O0510Kku. KITJ] mpocThIx MEXaHU3MOB,
n= Aﬂmma
A‘S&I‘IHHH
JlaBiieHne TBEPAOTO TENA.

(DOpMYJ'Ia JJIs1 BBIYMCIICHUA JaBJICHUA TBépI[OFO TCia:

_E

1.21  [amnenwue raza. ATMOCHEpHOE JaBIICHUE.

FI/I,Z[pOCTaTI/I‘leCKOC AaBJICHUC BHYTPU KUIAKOCTHU.

@opMyita 11 BBIYMCIICHUS 1aBJICHHS] BHYTPH KUIAKOCTH:

p=pgh+p,

1.22 3akoH [lackans. 'unpaBauueckuii mpecc

3akon Apxumena. dopmyrna Ui OMNpeAeNieHUs BBITAJIKUBAIOIICH CUIIBL,

JEHCTBYIOILIEH Ha TEJO, IOTPYKEHHOE B KUIKOCTh WM I'a3:

1.23
F_jkm_ =pgV
VYcnosue riaBanus tena. [ImaBanue cyoB v BO3AyXOIUIaBaHUE
Mexannueckue koneOaHus. AMIUIMTYJa, MEPUOJ] U YacToTa KoyeOaHHi.
194 dopmyiia, cBA3bIBAIOLIAS YACTOTY U MEPUOJT KOJIeOaHUI:
v=l
T
195 MareMaTtuueckuii U INpPYKUHHBIA MasTHUKU. [IpeBpaleHue dHepruu Ipu
' KoJ1e0aTeIbHOM JABMKEHUU
1.26 3aryxaromue konedanus. BeinyxeHHble koieOanus. Pezonanc
Mexannueckue BoHbI. [IpogoiabHbIe U onepedyHble BOJIHbI. J[JIMHa BOJIHBL U
1.27 CKOPOCTb PacIpOCTPAHEHHUS BOJIHBI:
A=v-T
198 3ByK. ['poMKOCTB M BbICOTa 3ByKa. OTpakeHHe 3ByKOBOI BOJHBI HA TPAHULIE
' nByX cpell. MH(dpa3Byk U ynpTpa3ByK
198 IIpaxmuueckue pabomul

N3Mepenne cpeaHel IUIOTHOCTH BEHIECTBA; apXUMEIOBOW CHIIBI, KECTKOCTH




MPYKUHBL, KO HUIMEHTa TPEHUS CKOJBXKEHHUS; paOOThI CHIIBI TPEHHUS, CHIIBI
YIPYTOCTH; CPEIHEH CKOPOCTH IBM)KECHHUS OpyCKa IO HAKJIOHHOW IUIOCKOCTH;
YCKOpeHHs Opycka MpH ABMKEHHHM I10 HAKJIOHHOW IUIOCKOCTH, YacTOTHI H
nepuojia KoJeOaHWU MaTeMaTHYeCKOr0 MAasTHUKA; YacTOThl M IEPHOjA
KOJIeOaHHH MPYKHHHOTO MasTHHKA; MOMEHTA CHJIbI, JCHCTBYIONIETO HA phIYar;
paboOThl CHIIBI YNPYTrOCTH TPU MOABEME Tpy3a C IMOMOIILI0 HETOIBUKHOTO
0J10Ka; pabOThI CHJIBI YIPYTOCTH MPH MOIBEME IPy3a ¢ MOMOIIBIO [TOIBUKHOIO
OJ10Ka.

HccnenoBanne 3aBUCHMOCTH apXHMMEIOBOH CHIIBI OT 00BEMa MOTPYKEHHOM
YaCTu T€j1a U OT IIJIOTHOCTHU XUAKOCTU, HE3aBUCUMOCTH BBITaHKI/IBaIOH_[eﬁ CHUJIbI
OT MAacChl Teja; CHIIbI TPEHUS CKOJIbXKEHUS OT CHJIbI HOPMAIbHOTO AAaBICHHUS U
OT pOJIa MOBEPXHOCTH; CUJIbI YIIPYTOCTH, BOBHUKAOUIEH B IPYKUHE, OT CTENEHU
nedopManuu MPYKUHBI;, YCKOPEHHsT OpyCKa OT yrila HaKJOHA HalpaBJISIONICH;
nepuoja (4acToThl) KojaeOaHUN HUTSHOTO MasTHHUKA OT JUIMHBI HUTH; NEpHOJa
KOJICOAHHI TPYXKMHHOTO MasTHHKA OT MAacChl Ipy3a M JKECTKOCTH MPYKHUHBI;
MCCIIC/IOBAaHNE HE3aBHCHMOCTH IepHOja KOJICOAHWH HHUTSIHOTO MAasTHHKA OT

MacCcChI I'py3a. HpOBepKa YCJI0BUS PABHOBCCHUSA pblvara

1.30

1.31

Dusuueckue AGNEHUS 8 npupode.‘ NpuUMEPLl ABHXXCHUA C PA3JIMYHBIMHA
CKOpPOCTSAMHU B JKUBOH W HEXKUBOU IIpupoac, ﬂeﬁCTBHe CUJIbl TPCHHUA B
npupoaAc M TEXHHUKE, MPUIMBBI U OTJIHMBBI, IBUXXCHHUC ILIAHCT ConHeuHoMt
CUCTCMbI, PCAKTHUBHOC JABHXKXCHUC JKUBBIX OPraHU3MOB, pbIYaru B TCJIC
YCJI0BCKa, BJIUAHUC aTMOC(i)CpHOFO JaBJICHHA Ha JKHBOI OpraHu3M, IJIaBaHUC
pLI6, BOCIIpUATUC 3BYKOB JKUBOTHBIMH, 3CEMIICTPACCHUC, celicMU4YecKre

BOJIHBI, HYHaAMH, 3X0O

Texnuueckue ycmpoticmea: CIIHIOMETp, TaTYAKH TIOJO0KEHHUS, PACCTOSHUS U
YCKOPEHUs, JWHAMOMETp, NOJIIMIHUKH, pPaKeThl, pblyar, MOJBM)KHBIM MU
HETIOJIBMKHBIA OJIOKH, HaKJIOHHAS TIOCKOCTb, TIPOCThIE MEXAaHU3MBI B OBITY,
cooOurarommecs cocyabl, yCTpOMCTBO BOJOIPOBO/IA, THAPABIMYECKH Mpecc,
MaHOMETp, OapoMeTp, BHICOTOMEp, MOPIIHEBOH HACOC, apeoMETp, IXOJIOT,

HCIIOJIb30BAHHUC YJIBTPA3BYKaA B 6BITy 1 TCXHHUKC

TEIIJIOBBIE SABJIEHUA

2.1

OCHOBHBIE TIOJIOKEHUSI MOJEKYJISIPHO-KMHETUYECKOM TEOpUU CTPOEHUS
BemectBa. Mojenu TBEPAOro, JKHIKOTO W Ta3000pa3HOTO COCTOSHUUN

BCIICCTBA. KpI/ICTaHJII/I‘-ICCKI/IC n aMOp(bHBIC TCI1a

2.2

I[BI/I)KCHI/IC qacTul BCIICCTBA. CBs13b CKOpOCTH AOBUWXXCHUA YaCTUI[ C



TeMriepatrypoii. bpoyHoBckoe nBrkenue, muddy3us

2.3 CMaunBaHue U KallWIISIPHBIE SIBJICHUS
2.4 TemoBoe paciiupeHue u cxxatue
2.5 TemoBoe paBHOBECHE
26 Buytpennss sueprus. PaGora u Teruonepenaya Kak CrocoObl M3MEHEHUS
' BHYTpPEHHEH HEpPruu
2.7 Bunp! Tenonepenayun: TeIONPOBOJHOCTb, KOHBEKIIMS, U3Ty4EeHUE
HarpeBanue u oxnaxaeHue Tten. KoimdecTBo TeIIOTHL. Y jaenbHas
28 TEIJIOEMKOCTD!
O=cm(t,—1)
3aKOH COXpaHEHUs PHEPruM B TEIUIOBBIX IpoLEccax. Y PaBHEHUE TEIIOBOTO
29 OanaHca:
O +0,+..=0
Hcnapenue u xoHaeHcauus. M3MeHeHHe BHYTpEHHEH >HEpPruu B Ipolecce
2.10 ucnapeHus M KoHjaeHcauuu. Kumenue >XMIKOCTH. VYaenbHas TeIuioTa
napoo6OpasoBanus: L = Q/m
211 BrnaxnocTs Bo3ayxa
[InaBnenue u Kpuctaumzauus. l3MeHeHne BHYTpPEHHEH OSHEpPruu MpU
TUTABJICHUH Y KPUCTAJUTM3ALMH. Y IeTTbHAs TEIUIOTa TUIABJICHUS:
2.12 0
o
213 BHyTpeHHss »Heprusi cropaHus TOIUIMBA. YJelbHas TeIJIoTa CrOpaHus
. torutuBa: ( = Q/m
2.14 [Tpunuuns! pabots! TemnoBbix aurateneii. KI1/1 rernnosoro asurarens
IIpaxmuueckue pabomul
W3mepenue  ynenpHOW — TEINIOEMKOCTH — METAJJIMYECKOro  LIMIMHIPA;
KOJIMYECTBA TEIUIOTHI, TOJYYEHHOTO BOJOH KOMHATHOW TEMIIEpaTyphl
(UKCUpOBaHHON Macchbl, B KOTOPYIO OIyIIEH HarpeTblii IWINHJD;
2.15 KOJIMYECTBA TEIUIOTHI, OTJAaHHOTO HAarpeThIM LWJIMHIPOM, IOCIIE OITYCKaHHS

€ro B BOAY KOMHAaTHOM TCMIICPATYPHI; OTHOCUTEJIBbHOM BIIAXKHOCTHU BO3/11yXa,
yﬂeanoﬁ TCIIJIOTHI IJIaBJICHUS Jbaa. HCCHG)IOB&HI/IC HU3MCHCHHUA
TEMIICPATYpPbl BOABI IIPHU PA3JIMYHBIX YCJIIOBUAX; ABJICHUA TEIUI000OMEHAa npu

CMENIMBAaHNU XOJIOJHOW U ropsuel BOABL; MPOLECCA UCTIAPEHUS




Dusuueckue  A61EHUSA 6 npupode: IIOBEPXHOCTHOC HaTsXKCHUE U

KallWJUIIPHBIC SABJICHUA B MNPUPOAC, KPUCTAJIBI B IMPUPOAC, HU3IIYUCHHUC

210 Connua, 3amep3aHue BOAOEMOB, MOpCKHE Opusbl; 00pa3oBaHHE pPOCHI,
TyMaHa, UHesl, CHera
Texnuueckue  ycmpoticmeéa.  KalWUIAPBl, TNPUMEPHl  UCIOIb30BAHUS
KpUCTAJIJIOB, JKUJKOCTHBI TEpPMOMETp, JAaTYUK TEMIIepaTypbl, TepMOC,
2.17 cucTeMa OTOIUICHHS JIOMOB, TMTPOMETpPBI, IICHXPOMETp, MapoBas TypOHHA,
JIBUTATEIb BHYTPEHHETO CrOpaHUs
3 IJIEKTPOMATI'HUTHBIE SIBJIEHUSA
3.1 DnexTpuszanus Tel. J[Ba Buga 3MeKTPUUECKHUX 3apsiioB
3.2 B3aumopeiicTBue 3apsykeHHbIX Tell. 3akoH Kynona
3.3 3aKOH COXpaHEeHHUs AJIEKTPUUYECKOTO 3apsiia
34 Onexkrpudeckoe moisie. Hanmpsok€HHOCTh AeKTpuueckoro moist. [IpuHmmm
' CYIIEPIO3UIINH IEKTPUUYECKUX MOJIeH (Ha KaueCTBEHHOM YPOBHE)
35 Hocurenu snexktpudeckux 3apsaoB. JlelicTBHE 3IEKTPUYECKOTO MO Ha
' IeKTpudecKue 3apsibl. [[pOBOTHUKY U TUAICKTPUKH
36 [TocTostHHBIN snekTpudecKuid TOK. JleMcTBUS 3iekTpuueckoro toka. Cuia
' toka. Hanpsokenne. | =g/t, U = Alg
37 DNEeKTpUYECKOe CONPOTUBIIEHUE. Y AETbHOE IIEKTPUIECKOE CONPOTUBIICHHE:
' R =pl/S
3.8 3akon Oma s yuactka anektpudeckon menu: | = U/R
[TocnenoBarenbHOE COETMHEHUE IPOBOTHUKOB:
I,=1I,; U=U,+U,: R=R,+R,
3.9 [MapannensHoe coeMHEHNE TPOBOHUKOB PAaBHOTO COTIPOTHBIICHUSI:
U, =U;:I=1I+1,; R:%.
CMemaHHbIC COSTUHEHUS IPOBOTHUKOB
3.10 Pabota u momtHOCTE A5ekTpudeckoro Toka. A = Ult, P = Ul
3akoH J[xoyns — Jlenna:
3.11 7
Q=I"-R-t
312 OneiT Opcrena. MarHuTHOE TOJE€ MPSMOTO MPOBOJHUKA C TOKOM. JIMHHM

MAarHUTHON MHIYKIIHHA




MarauTtHoe II0oJI€ IIOCTOSHHOIO MarHuTa. B3anMoIeWCTBHE MOCTOSHHBIX

3.13
MarHuToB

3.14 JlelicTBME MarHUTHOTO TTOJISI HA TPOBOJHUK C TOKOM

3.15 OnbiTel Papazes. SABiaeHUE dJIEKTpOMarHuTHOM HHAyKIuu. [TpaBuio Jlenua
IIpaxmuueckue pabomol
W3mepenne 3JEKTPUYECKOTO  COMPOTUBICHHUSA  PE3UCTOPA; MOIIHOCTH
ANEKTPUYECKOTO TOKA; pabOTHI AJIEKTPUUYECKOTO TOKA.
HccnenoBanne 3aBHCHUMOCTH CHJIBI TOKA, BO3HUKAIOLIETO B IPOBOIHUKE
(pe3ucropbl, JaMIoyka), OT HANpsHKEHUS Ha KOHIAX MPOBOJHUKA;

3.16 3aBUCUMOCTH CONPOTUBJICHUS OT JUIMHBI TPOBOJHUKA, IUIOLWIAIU €ro
MOTIEPEYHOT0 CEUYCHUS U YJEIbHOTO COMPOTUBIICHUS.
[IpoBepka  mpaBwia ISl DJIEKTPHYECKOTO  HANPSDKEHUS  TIpH
MOCIIEIOBATEIbHOM ~ COEAMHEHUU IPOBOJHUKOB; TMpaBHIIa JUIS  CHIIBI
AJIEKTPUUYECKOTO TOKA TPH TNapaJIeNTbHOM COCIMHEHUH IPOBOJHHUKOB
(pe3uCTOpHI U JIAMITOYKA)
Qu3zuyeckue s61eHUs 6 npupode: DIIEKTPUYECKHE SBICHHS B aTtMmocdepe,

3.17 ANEKTPUYECTBO JKMBBIX OpPraHU3MOB, MarHUTHOE Ioje 3emiid, Jpeid
TMIOJIFOCOB, POJIb MATHUTHOTO TIOJIS AJIs1 )KU3HU Ha 3emiie, MOJISIPHOE CUSTHHE
Texuuueckue ycmpoucmea: 3JIEKTPOCKOI, aMIIepMETp, BOJIbBTMETp, pPeocTar,
CU€TYMK DIIEKTPUYECKOW OSHEPTHH, DIIEKTPOOCBETHTEIbHBIE TMPHOOPHI,

3.18 HarpeBaTeNbHbIE 3JIEKTPOIIPHOOPHI (mpuMepsI), JEKTPUUYECKUE
MPEOXPAaHUTEIH, AJIEKTPOMArHUT, ASJIEKTPOJBUTATENh TOCTOSHHOTO TOKAa,
TeHepaTop MOCTOSHHOIO TOKa

3.19 DneKkTpoMarHuTHbIE BOJHBL. [1Ikana sMeKTpOMarHUTHBIX BOJTH

3.20 JlygaeBast Mmoenb cBeta. [IpssMoMHEHOE pacipOCTpaHEHUE CBETa

3.21 3akoH oTpaxxeHus cBera. [1nockoe 3epkano

3.22 [Ipenomienue cBera. 3aKOH MPETOMIICHHUS CBETa

3.23 JHucnepcus cera

3.94 Jlunza. Xop nydeit B tunze. okycHoe paccTosiHue TUH3bL. ONTHYECKast CUiia

' mum3el: D = 1/F

3.25 I'ma3 xak ontudeckas cucremMa. OnTHYecKre MpruOOpHI
Ipaxmuueckue pabomul

3.26 ###Par#t#13mepeHne ONTHYECKON CHIIBI cOOMparomiel JTHH3BL, (POKYCHOTO

paccTosiHUSL coOMparomieil JHH3BI (10 CBOWCTBY pPaBEHCTBA pPa3MEpOB




npeaMeTa U U300pakeHus, KOT/1a MpeIMET PacIioNoKEeH B JBOMHOM (OKYCe),
MOKa3aTeJsl MPETOMIICHHS CTEKJIA.

#H##Par###lccnenoBanre cBOMCTBA U300paKEHUS, TIOJIYYCHHOTO C IIOMOIIBIO
coOuparoniel JTMH3bI; U3MEHEHUsI (POKYCHOTO PACCTOSIHUS JIBYX CII0KEHHBIX
JINH3; 3aBUCHMOCTH yIJIa TPEJIOMJICHHS CBETOBOTO JIy4a OT yIJIa MaJeHus Ha

rpaHuIC «BO3AYX — CTCKIIO»

Qusuueckue saenrenus 6 npupoode: 3armeHus ConHua u JlyHbl, LBeTa Tel,

327 ONTHYECKHUE sABJICHUS B aTMochepe (1iBeT Heba, pedpakius, paayra, MUpax)
398 Texnuueckue ycmpoticmeéa: OYKH, TEpPHUCKOI, (oToammapar, ONTHYECKHUE
' CBETOBOJIbI
4 KBAHTOBBIE SIBJIEHUSA
41 PamuoaktuBHOCTh. Anb(a-, Oera-, ramma-usznydeHus. Peakiuum anbda-u
' Oera-pacraga
42 OmneiTel Pesepdopna mo paccesHuro anbda-dacturl. [lmaHerapHas mojenb
' aToMa
4.3 CocrtaB aTroMHOTO0 siipa. M30TombI
4.4 [Iepuon nonypacnaaa aTOMHBIX sAEp
4.5 SnepHble peakyy. 3aKOHbI COXPAHEHUS 3apsAA0BOI0 U MACCOBOT'O UUCEI
Qusuueckue s6IeHUs 8 Npupooe: €CTECTBEHHBIH pPaAMOAKTHUBHBIN (OH,
4.6 KOCMHUYECKHE IIy4d, PaJUOAKTUBHOE H3Iyude€HHUE MPUPOJIHBIX MHUHEPAJIOB,
JIeiCTBUE PaJIMOAKTHBHBIX U3TYYCHUI Ha OPTaHU3M YEIOBEKa
47 Texnuueckue ycmpoticmea: CHEKTPOCKOI, WHAMBHIYAIBHBIA JTO3UMETD,

KamMepa BI/IJIBCOHa, AACPHAd SHEPreTUKa



YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

» dusuka, 7 knacc/ [lepeimkun .M., IBanoB A.U., AKiimoHEpHOE 0OIIIECTBO
«3narensctBO «lIpocBemienue»

» dusuka, 8 knacc/ [lepeimkun .M., IBanoB A.U., AkiinoHepHoe 00111eCTBO
«3narensctBO «IIpocBenienue»

» dusuka, 9 knacc/ [lepeimkun A.B., ['yrauk E.M., O6mectBo ¢
OTPAaHUYCHHOU OTBETCTBEHHOCTHIO «JIPODAY; AKIIMOHEPHOE OOIIIECTBO

«3narenbetBO «lIpocBenieHne»

METOAUYECKHUE MATEPHUAJIBI IUISA YUUTEJIA

1.PaGouast nporpamma.

2. IIporpaMMbl OCHOBHOTO 00111€T0 00pa3oBanusi. @usuka. 7 — 9 Kiaccel
(aBToper: A.B.Ilepoimikun, H.B. ®unonosuy, E.M. I'yTHHK).

3. Ilepbiikun U.M., IBanoB A.. ®usuka. 7 k1. : yueO. a1st o01ieoopa3onar.
yupexaenuii / I.M. [leprsimikun, A.W. UBanos -M. : [Ipocsemenne, 2021.

4. Iepwimikun .M., UBanoB A.U. ®usuka. 8 ki. : yued. s 061eoOpa3oBar.
yupexzaenuit / .M. [lepoiukun, A.. UBanos -M. : [Ipocseunienue, 2022.

5. [lepwiikun A. B., I'ythux E.M. ®@usuka. 9 k. : yue6. ais o6meodbpas3onar.
yupexzaenuii / A. B. Ilepsimkun. -M. : [Ipoda, 2018.

6. Mapon A. E. ®uzuka. CoOopHUK BOIIPOCOB U 3anay. 7-9 knaccel / A. E.
Mapom, E. A. Mapon, C. B. Ilo3oiickuii. - M.: [Ipoda, 2013.

7. B.W. Jlykamuk, E.B. iBanoBa COopHuk 3a7a4 no gusuke 7 - 9 kinacc - M.
"IIpocBemienue"

8. A.B. Ilepoimkun CoopHuUk 3a1a4 1o ¢pusuke 7-9 kiacc-M. "Dx3amen"



HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

1. Google Knacc (¢pusuka 7 — 11 kmacc)
https://edu.google.com/products/classroom

2. Poccuiickas anexktponHas mkosa (pusuka 7 — 11 kmacchrn)
https://resh.edu.ru/subject/28/7/
3. ®okcdopa (¢pusuka 7 — 11 kmaceer)  https://foxford.ru/courses/

(https://foxford.ru/search?g=du3zuka+7+xnacc)

4. OGpazoBartenbHblii moptan «MHpoypok» (pusuka 7 — 11 kmaccsl)

https://iu.ru/video-lessons?predmet=fizika

5. Enunas komiekuus uu@poBbIX 00pa3oBaTeNbHbIX PECYPCOB. — Pexxum
noctyma:  http://school- collection.edu.ru
6. bubmuoteka — Bc€ no npeamety «dusnkay. — Pexum gocryna:

http://www.proshkolu.ru

7. BumeoonsIThl Ha ypokax. — Pexwum goctyna:  http://fizika-class.narod.ru



https://edu.google.com/products/classroom
https://resh.edu.ru/subject/28/7/
https://foxford.ru/courses/
https://foxford.ru/search?q=физика+7+класс
https://iu.ru/video-lessons?predmet=fizika
http://www.proshkolu.ru/
http://fizika-class.narod.ru/

I'padux oueHounsIx mpoueayp Ha 2025-2026 y4eOHbIil roj

7 —9 kaacc (0a3a)

Mecsan/ | Kmacc | Koi- Kon-Bo HOSIOPb nexkadpb STHBAPb anpeJjb Mai
BO YacoB Ha
Mpeaver YacoB | OLICHOYHEIC
B TOJl | IPOIICAYPHI
OU3UKA | 7-i 68 5 1-1 Henens 4-5 Henens 1-a venens 3-1 Henens
«Mexanunueckoe [«I'paduueckoe «/laBenune «Pabota u
JIBUOKEHHUEY, U300pakeHUE TBEPJBIX TED»  MOIIHOCTH. DHEPTHI»
«Macca, cuny, «Cub» (2 gaca)
IUIOTHOCTB)
8-i1 68 5 1-a uenens 3-s1 Hexens 2-s HeJleqs 3-s1 Henens
"TemnoBsbie «3menenne "On. 3apsbl. "OnexkTpuyeckue u
siBieHus " arperaTHbIX 3apsKECHHbIC MarHuTHEIC
COCTOSIHUU TE€Ja U UX SIBJIICHHSA"
BEIIECTBA) B3aMMOJIEUCTBHUS.

IlocTogHHBI DiI.

TOK"

3-11 Hepe s

"TlocTOAHHBIHI
ANEKTPUIECKUI

"

TOK




102

2-Henens
"MexaHu4ecKoe
JIBUOKCHHE.
BzaumopeiicTBue

n

TCJI

4-g Henens
"3aKOHBI
COXpaHEHHS.
MexaHU4eCcKHe
KoJIeOaHus U
BOJIHEI"

1-s1 Henens
"DNeKTpOMarHUTHOE
TnoJe.
DNeKTpOMarHuTHbIE
BOJIHBI. KBaHTOBBIE
siBJIeHUS "







