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MNOACHUTEJIBHASA 3AIINCKA

[Tporpamma 1o ¢pu3nKe Ha ypoOBHE OCHOBHOI'O 00IIero 0Opa3oBaHMs COCTaBJIEHA HA OCHOBE
NOJIOKEHUH H TpeOOBaHMI K pe3yabTaraM OCBOCGHHUS Ha 0a30BOM YpOBHE OCHOBHOM
obOpazoBarenbHON porpaMmsbl, npeacraBieHHbIX B PI'OC 000, a Taxke ¢ yuéToM deaepaibHON
paboueii mporpammsl BoctiuTanus U Konnenmuuun npenogaBanus yueOHoro npeamera «Pusnkay.

Copnepxanue nporpamMMbl 10 (M3MKE HampaBleHO Ha (OPMUPOBAHHE €CTECTBEHHO-
HAYYHOH I'paMOTHOCTH OOYYaIONIMXCS U OPraHM3alUI0 M3y4eHUs (HU3UKU Ha JIESTEIbHOCTHON
ocHoBe. B mporpamme 1o ¢pu3uke yuuThIBatOTCS BO3MOXKHOCTH y4€OHOT0 IpeIMETa B pean3aliu
tpeboBanuii ®I'OC OOO k nuaHUPYEMBbIM JUYHOCTHBIM WU METAIIPEIMETHBIM pe3ysbTaTaM
0o0y4yeHMsI, a TaKK€ MEXKIIPEIMETHbIC CBSI3U €CTECTBEHHOHAYYHBIX YUEOHBIX INPEIMETOB Ha
YPOBHE OCHOBHOTO 00111er0 00pa3oBaHUs.

[TporpammMa 1no (u3MKe ycTaHaBIMBaeT paclpejieleHHe yueOHOro marepuana Mo rojam
o0yueHus (o Kjaccam), OCIEA0BATEIbHOCTh U3YUEHHSI TEM, OCHOBAaHHYIO Ha JIOTUKE Pa3BUTHS
IPEIMETHOTO COJICPKAHUS U YUETE BO3PACTHBIX OCOOEHHOCTEH 00yUaroIuXCsl.

®dusnka SIBISETCS CUCTEMOOOPa3yIOIIMM JUIsl €CTECTBEHHO-HAYYHBIX YUCOHBIX MPEIMETOB,
IOCKOJIbKY (pU3MUEcCKUe 3aKOHBI JISKAaT B OCHOBE NPOLIECCOB U SIBIECHUH, U3ydaeMbIX XUMHEH,
Ouonorueli, actTpoHoMHEH U (HU3NYECKON reorpadueil, BHOCUT BKJIJ B €CTECTBEHHOHAYYHYIO
KapTUHY MHUpa, NPEAOCTaBIseT HaubOosiee sICHble 00pa3lbl NPHUMEHEHHs HAydHOIO METoJa
MIO3HAHMS, TO €CTh CIIOCO0A MOIY4YEHHUS JOCTOBEPHBIX 3HAHUN O MHpE.

OpHa U3 IaBHBIX 337134 (PU3MYECKOro 00pa3oBaHMs B CTPYKType 0OLIero odpa3zoBaHus
COCTOUT B (OPMHUPOBAHMHM E€CTECTBEHHOHAYYHONW TPAMOTHOCTH M WHTEpeca K Hayke Yy
oOyJaromuxcs.

N3yuenne ¢u3ukn Ha 0a30BOM YpOBHE TMPEAIONAraeT OBJAJCHHE CIETYIOIIMH
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOLIMMH €CTECTBEHHO-HAYUYHYIO TPAaMOTHOCTb:

—Hay4yHO OOBSCHATH SBJIECHMS, OLIGHMBAaThb W TIOHMMAaTh OCOOEHHOCTH HAy4yHOTO
WCCIIEJOBAHMSI,

—~MHTEPIPETUPOBATh JaHHbIE M HCIOJIb30BATh Hay4YHbIE J0KA3aTeNbCTBA JJIS MOJIYYEHUS
BBIBOJIOBY.

[lenn wuszyuenus ¢GU3UKA Ha YpOBHE OCHOBHOrO OOIIEro oOpa3oBaHUs OMPENEICHBI B
Konuenmun npenogaBanus yuebHoro npeamera «Pusnka» B 00pa3oBaTeNbHBIX OpPraHU3aIMIX
Poccuiickoit ®enepanuu, peaau3yromMX OCHOBHBIE 00111€00pa30BaTENbHBIE POrPaMMBL,
yrBepxkaA€HHON pemienneM Komnernn MunucrepctBa npocsemenust Poccuiickonn ®denepanun
(mpotokoin ot 3 nexadps 2019 r. Ne [IK-4BH).

Llenu u3ydyenus GuU3MKuU:

—~TpUOOpeTeHNE HHTEpPECa U CTPEMIIEHUS O0yUaIOIUXCsl K HAYYHOMY M3YyUEHUIO TPUPOIbI,
pa3BUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEIH;

—pa3BUTHE TPEACTAaBICHUII O HAyyHOM MeToJe TMO3HaHUus U  (QopMHpOBaHUE
MCCJIEIOBATEIBCKOTO OTHOIIEHUS K OKPYXKAIOIIUM SIBJICHUSM;

—(dopMUpOBaHNE HAYYHOTO MHPOBO33PEHHUS KaK pe3ysibTaTa M3Y4YEHHUsS] OCHOB CTPOEHUS
MaTepuy U pyHAaMEHTAIBHBIX 3aKOHOB (PU3HKH;

—dopMUpOBaHUE TPEACTABIECHUN O PONM (U3MKHU IS Pa3BUTUS JIPYIMX €CTECTBEHHBIX
HayK, TEXHUKHU U TEXHOJIOTHl;

—pa3BUTHE TMPEACTaBICHUN O BO3MOXHBIX cdepax Oyaymeill mnpodeccuoHanbHON
NeSITebHOCTH, CBA3aHHOW ¢ (DM3MKOHM, IMOATOTOBKA K JajbHEHIIEMy OOYYEHHIO B 3TOM
HaIpaBJICHUH.

JlocTikeHne STUX Leded mporpaMmbl MO (U3MKE Ha YpOBHE OCHOBHOTO OOIIEro
o0Opa3zoBaHust 00€CIIeUNBACTCS PEIICHUEM CIISTYIONINX 3a/1ay:

—~TpuOOpeTeHNE 3HAHUN O AMCKPETHOM CTPOCHUHU BEUIECTBA, O MEXAaHMUECKUX, TEIUIOBBIX,
JIEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHUSX;
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—~TIpUOOpPETECHNE YMEHHI OMUCHIBATh U OOBSCHATH (PU3HUECKUE SBICHHUS C UCTIOIb30BaHUEM
NOJTYYEHHBIX 3HAHUI;

—OCBOGHHE METOJIOB pEIIEHUS MPOCTEHIINX pPacYETHBIX 3a4ad C MCIOJIb30BaHUEM
du3HYeCKUX MOJIENICH, TBOPYECKUX U MPAKTUKO-OPUCHTUPOBAHHBIX 337134,

—Ppa3BUTUE YMEHHI HAOMIOAATh IPUPOTHBIC SBICHUS U BBIIOJIHATH OIBITHI, Ja0OpaTOpHbIE
pPabOTHI M SKCIIEPUMEHTAIBHBIC HCCIIEIOBAHUS C MCIIOIb30BAaHHNEM H3MEPHUTEIBHBIX IPHOOPOB;

—OocBOEHHE MPHEMOB paboThl ¢ HHPOpMaIUEe (U3NYECKOTO COAEp)KaHUs, BKIIOYAs
UH(QOPMAIMIO O COBPEMEHHBIX [OCTIDKCHHMAX (DU3MKH, aHAIM3 M KPUTUYECKOE OLIEHMBAHUE
uHpOpMaINu;

—3HAaKOMCTBO €O chepamu npodecCHOHATBHON eSTeIbHOCTH, CBSI3aHHBIMU ¢ (DU3HKOM, U1
COBPEMEHHBIMU TEXHOJOTHSIMUA, OCHOBAHHBIMHU HA JOCTIDKEHHIX (PU3UUIECKON HAYKH.

MECTO YYEBHOI'O IIPEJIMETA «®U3UKA» B YYHEBHOM IIJIAHE

Ha usydenne ¢usuku (6a30BBI ypOBEHB) Ha YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHUs
otBoxuTCA 238 yacos:

OuHo-3a049Has opMma:

—B 7 kiacce — 68 yacoB (2 yaca B Hezleni0): 34 ayTUTOPHBIX Yaca, 32 yaca CaMOCTOSATEIbHON
paboThI, KOHCYJIBTAIIUHN — 2 Yaca

—B 8 Kiacce — 68 yacoB (2 yaca B Hezleni0): 34 ayTUTOPHBIX Yaca, 32 yaca CaMOCTOSATEIbHON
paboThI, KOHCYIBTAIIUHN — 2 Yaca

-B 9xkmacce — 102uaca (2uaca B Hememwo): 51 ayauropHbii uac, 49 yacos
CaMOCTOSITENIbHOW Pa0OThI, KOHCYJIBTAIIMN — 2 Yaca

3aoynas popma:

-B 7 wmacce — 68wuacoB (2uaca B Hemeno). 34 aymuTOpHBIX dYaca, 28 4acoB
CaMOCTOSITENIbHOM pabOThI, KOHCYNbTALUU — 2 Yaca, HAlMCAHHUE MOJIYTOA0BBIX THArHOCTHYECKHIX
paboT - TECTOBBIX 3aJ[aHMI, pa3MEIIEHHBIX Ha 00pa30BaTeILHOM MopTaie «BupryaibHas mKosa
(https://vsdo.ru) - 4 gaca;

-B 8xmacce — 68uacoB (2uwaca B Hemeno): 34 aymMTOpHBIX dYaca, 28 4acoB
CaMOCTOSITENIbHOM pabOoThI, KOHCYNbTALUU — 2 Yaca, HAlMCAHHUE MOJIYTOA0BBIX TUArHOCTHYECKHIX
paboT - TECTOBBIX 3aJ[aHMIA, pa3MEIIEHHBIX Ha 00pa30BaTeILHOM MopTaie «BupryaibHas mKoa
(https://vsdo.ru) - 4 gaca;

-B 9xmacce — 102uaca (2uaca B Hememo): 51 ayauropHsiii uac, 45 vacos
CaMOCTOSITENIbHOM pabOThI, KOHCYNbTALUU — 2 Yaca, HAlMCAHHUE MOJIYTOA0BBIX TUATHOCTHYECKIX
paboT - TECTOBBIX 3aJ[aHHIA, pa3MEIIEHHBIX Ha 00pa30BaTeILHOM MopTaie «BupryaibHas mKoa
(https://vsdo.ru) - 4 gaca;

JIABOPATOPHBIE PABOTBI U OIIBITHI

Breibop mnpoBeneHuss 1a0OpaTOpHBIX pPabOT M ONBITOB OCYHIECTBIEH C Y4ETOM
WHAMBUAYAIbHBIX OCOOEHHOCTEM OOydaroluxcs, CIHCKa HKCIEPUMEHTAJIbHBIX 3a/laHui,
IpeJUlaraéMbIX B paMKax OCHOBHOT'O F'OCYIapCTBEHHOTO IK3aMeHa Mo (hU3HKe.

COJAEPKAHUE YYEBHOI'O IIPEMETA
7 KJIACC

Paszpnen 1. ®usuka u e€ poJib B IO3HAHMHU OKPY’KAKOLIEr0 MUpa

®dusnka — Hayka O npupojae. SABneHus npupoasl. OU3nyecKue SBICHUS: MEXaHUUYECKHE,
TCIIJIOBBIC, 3J'IeKTpI/IIIeCKI/Ie, Mar"duTHBIC, CBETOBBIC, SBYKOBBIG.

Ouznyeckue BenUUMHBL. M3Mepenne ¢usznueckux BeanunH. Dusznyeckue MPUOOPHI.
[TorpemHocTs u3mMepennii MexxayHapoHas CUCTEMA €IUHUIL.

Kak ¢usuka m gpyrue ectecTBEHHbIE HAyKW M3Y4aloT NMpUpoay. EcTecTBeHHOHaYUHBIH
METO/ TIO3HAHUS: HAOII0/IeHWe, IOCTAaHOBKA HAYYHOTO BONPOCA, BBIABWIKEHUE THUIIOTE3,
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OKCIEPUMEHT TI0 TPOBEPKE THUMOTE3, OOBsACHEHHWE HaOmomaemMoro spieHus. Onucanue
(bU3UYECKUX SBJICHUHN C TTOMOIIBIO MOJICIICH.

Jlemoncmpayuu

MexaHnnueckue, TEII0BbIe, dJIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIC SIBJICHHUS.

dusnueckue MpuOOpPsl M TPOLEAypa NPSIMBIX HM3MEPEHHH aHaJIOrOBBIM M IU(PPOBBIM
puoOpoOM.

Jlabopamopnvie pabomul u onvimoi

Omnpenenenue HEHbl JeIeHUS HIKAIbl K3MEPUTEIBLHOTO MPUdOpa.

W3mepenne pacCcTOsTHUN.

H3mepenne 00bEMa KUAKOCTU U TBEPIOTO Tea.

Onpenenenue pasMepoOB MalbIX TEN.

W3mepenne TemmepaTypsl MNP TOMOIIM JKUJKOCTHOIO TEPMOMETpa M JlaT4yHKa
TEMIEPATYPHI.

[IpoBeneHne wuccienoBaHUS 1O MPOBEPKE TUIOTE3bl: JAIBHOCTh IMOJIETA IIAPHKA,
MYLEHHOTO TOPU30HTAJIbHO, TEM O0JIbIlIE, YeM OOJIbIIIE BBHICOTA ITYCKA.

Pa3zgea 2. [lepBoHayaibHbIE CBEJEeHUS 0 CTPOCHUH BellleCTBA

CrpoeHue BemiecTBa: aTOMbl U MOJIEKYJbl, HUX pa3Mepbl. OIBITHI, JOKa3bIBAIOLINE
JTUCKPETHOE CTPOCHHE BEIECTBA.

JBuxenue uactul BeuiecTBa. CBA3b CKOPOCTH [JBHKEHHS YacTULl C TEMIIEPaTypOU.
bpoynoBckoe nBuxenue, auddysus. BzanMopelicTBHe dYacTUIl BEIIECTBA: MPUTSDKEHUE U
OTTaJIKUBAHUE.

ArperaTHple COCTOSIHHSI  BEIIECTBA: CTPOEHUE Ta30B, IKUAKOCTEH U  TBEPIBIX
(kpucTayuinyeckux) Tea. B3auMocBs3b MEXJy CBONCTBaAaMH BELIECTB B Pa3HbIX arperaTrHbIxX
COCTOSTHUSIX M WX aTOMHO-MOJEKYISpHBIM cTpoeHHeM. OCOOEHHOCTH arperaTHbIX COCTOSHUMN
BOJIBI.

Llemoncmpayuu

Hab6mronenne 6poyHOBCKOTO JBUKEHUS.

HaGmronenue nudoysu.

HabGmronenne siBneHuid, OOBACHAIOMIMXCS MPUTSDKEHUEM WU OTTAJKUBAHWEM YacCTHI]
BELIECTBA.

Jlabopamopmvie pabomul u onvimol

Onenka [uaMeTpa aToMa METOJIOM PSIZIOB (C MCIOJIb30BaHHEM (oTorpaduii).

OMBITHI 110 HAOJIIOACHHUIO TEIIOBOTO PACITUPEHHUS Ta30B.

OnBITHI MO OOHAPYKEHUIO TEHCTBHUS CHIJI MOJICKYJISIPHOTO TPUTSIKEHHUS.

Pasznen 3. /IBu:keHue U B3aUMO/IeiicTBHE TeJl

Mexanuueckoe nBHKEHUE. PaBHOMEpHOE U HepaBHOMEpHOE JABM)KEeHHE. (CKOpOCTb.
CpenHsisi CKOpOCTb ITPU HEPABHOMEPHOM JBHKEHHH. Pacy€r myTH v BpeMeHH BUKEHUSI.

SlBnenue wuHepuuu. 3aKoH WHEpUUH. B3aumonelcTBHe Tell Kak MNpPUYMHA W3MEHEHUS
CKOPOCTH JIBWKeHHUS Tel. Macca kak Mmepa uHepTHOCTH Tena. [lmotHocTh BemiectBa. CBsi3b
IUIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B €IMHUIE 00BEMA BEIIeCTBA.

Cwia Kak XapakTepUCTHKa B3auMozeiucTBus Ten. Cuna ynpyroctd M 3akoH ['yka.
W3mepeHue CHIIbI ¢ TOMOLIBIO TMHAMOMETpa. SIBIEeHUE TATOTEHM U cuila TshkecTH. Chna TshKecTn
Ha Ipyrux mianerax. Bec tena. HeBecomocTs. CnokeHHe CUIl, HAIIPaBIEHHBIX IO OJHOM HPSIMOM.
PaBnopeiicTByromas cuin. Cuna tpenust. TpeHue cKobKeHUs U TpeHUe NoKosi. TpeHne B mpupoe
U TEXHUKE.

Jlemoncmpayuu

Habmoienue MexaHn4eckoro JBUKEHHs Teja.

N3mepenue ckopocTH MPSIMOIUHENHOTO JBUKEHHUS.

Habnroienue siBieHUsI UHEPIIUH.

Hab6nronenne naMeHeHus1 CKOPOCTH MTPU B3aMMOJICHCTBHUH TEJL.

CpaBHeHue Macc 110 B3aUMOJICHCTBUIO TEl.
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CrnosxeHue cuil, HalpaBJIEHHBIX 110 OJJHOW MPSIMOH.

Jlabopamopmvie pabomul u onvimol

OnpeneneHue CKOPOCTH PAaBHOMEPHOIO JBWKEHUS (IIapuka B SKUJIKOCTH, MOJAEIU
AIEKTPUYECKOTO aBTOMOOUJIS U TaK Janee).

Omnpenenenue cpenHeil CKOPOCTH CKOJBKEHHUs Opycka WIM IIapuKa I0 HAKJIOHHOW
IIJIOCKOCTH.

Omnpenenenue MI0THOCTH TBEPIOTO TeENA.

OnBIThI, JEMOHCTPHUPYIOIIME 3aBUCHUMOCTh pacTsKeHHs (IedopManuu) MOPYKUHBI OT
IIPUJIOKEHHOM CUJIBI.

OnbIThl, JEMOHCTPHUPYIOLIME 3aBUCUMOCTb CUJIbI TPEHHUs CKOJIBKEHHSI OT Beca Tejla U
XapakTepa COIPUKACAIOIINXCS IOBEPXHOCTEH.

Pasznea 4. /laBjienne TBEPABIX TeJl, )KMAKOCTE U ra3oB

Hasnenue. CiocoObl yMEHBIIICHUS M yBEJIMUEHUS J1aBlieHus. JlaBnenue raza. 3aBUCUMOCTh
JaBJeHUs ra3a oT 00béMa, Temneparypsl. [lepenaya qaBineHus TBEPIABIMY TEIAMHU, KUIKOCTSIMH U
razamu. 3axkoH [lackans. [IneBMaTHMueckue MamlMHbI. 3aBUCUMOCTb JABJICHMS >KUJIKOCTH OT
ryounsl.  ['mppocratmueckuit  mapagokc. CooOmaromuecs cocyabl. ['mapaBianueckue
MEXAHU3MBI.

AtMocdepa 3emuin u armocdepHoe AaBieHue. [IpHUMHBI CyIIECTBOBAHUS BO3AYIIHOMN
obooukn 3emymn. Onbit Toppuyermm. M3mepenue atmMocdepHOro MaBicHHs. 3aBUCHMOCTH
atMoc(epHOro JaBieHHUS OT BBICOTHI Haa YpoBHeM Mops. [Ipubopsl 11 u3MepeHus
aTMoc(hepHOro JaBJICHHS.

JleiicTBHe )KUIKOCTH U Ta3a Ha MOTPYKEHHOE B HUX TelNo. BriTankuBaromas (apxumenoBa)
cuna. 3akoH Apxumena. [InaBanue ten. Bo3nyxomnnaBanue.

Llemoncmpayuu

3aBUCUMOCTb /IaBJICHUS T'a3a OT TEMIIEPaTYpBhI.

Ilepenava naBieHMs! )KUIKOCTBIO U Fa30M.

Coo0maroniuecs: CoCy/sbl.

I'mppaBnuyeckuit mpecc.

[IposiBnenue necTBusi aTMOCHEPHOTO TaBJICHHUS.

3aBUCHUMOCTh BBITAIKHBAIOIIEH CHIIBI OT 00BbEMa MOrpyXEHHOM YacTH Tela U IUIOTHOCTH
KUJKOCTH.

PaBeHCTBO BBITAIKMBAIOLIEN CHIIBI BECY BBITECHEHHOM KUAKOCTH.

VYcnoBue niaBaHus TeJ: MJaBaHUE WM NOTPYKEHHE Tell B 3aBUCUMOCTH OT COOTHOILIEHUS
IUIOTHOCTEN TeJa U )KUJKOCTH.

JlaGopaTopHbie pabOThI U ONBITHI

HccnenoBanue 3aBUCUMOCTH Beca Tejla B BOJE OT 00bEMa MOrpyKEHHON B )KUAKOCTh YaCTH
Tena.

Omnpenenenne BHITAIKUBAIOIIEH CUIIBI, IEHCTBYIOIIEH Ha TEJIO, TOTPYKEHHOE B KHUIKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAIKHWBAIOIIECH CUIIBI, IEUCTBYIOIIEH HA TEIO B KUJIKOCTH, OT
Macchbl Tela.

OMBITHL, TEMOHCTPUPYIOIINE 3aBUCHMOCTD BBITAJIKMBAIOIIEH CHJIIbI, IEUCTBYIOIIEH Ha TEJIO
B )KUJIKOCTH, OT 00BbEMA MOTpYKEHHON B )KUKOCTh YaCTH Te€JIa ¥ OT MJIOTHOCTH KUJKOCTH.

KoHncTpynpoBanue apeomeTpa WM KOHCTPYMPOBAHME JIOJKM M OIpejaereHue eé
IPY30I0ABbEMHOCTH.

Pa3zpnen S. PaGoTra u MOIHOCTB. JHeprus

Mexanuueckast pabota. MOIIHOCTb.

[TpocThie MexaHU3MBI: phluar, 0JI0K, HaKJIOHHAs MI0CKOCTh. [IpaBuiio paBHOBecus pbryara.
[IpumeHeHne mpaBuUia paBHOBECHsS pbluara K OJOKy. «3omoroe mpaBuiio» MmexaHuku. KITJI
MIPOCTHIX MeXaHU3MOB. [IpocThie MeXaHU3MBbI B OBITY U TEXHHUKE.

Mexanunueckas sHeprusi. Kunetnyeckas u noteHuuranbHas sueprus. [IpeBpamieHue oqHOro
BHJIa MEXAHUYECKON SHEPIUH B IpYroi. 3aKOH COXPAHEHUS YHEPTUU B MEXAHUKE.
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Llemoncmpayuu

[TprMepbl MPOCTBIX MEXAHU3MOB.

Jlabopamopnule pabomul u onvimoi

Onpenenenue pabOThI CUIIbI TPEHUS IPU PABHOMEPHOM JIBUKEHUU TeJla II0 FTOPU30HTAIbHON
IOBEPXHOCTH.

HccnenoBanue ycaoBUi paBHOBECHS pbluara.

N3mepenne KII/] HakIOHHOM INIOCKOCTH.

N3yueHne 3akoHa COXpaHEHUsI MEXaHUUYECKON YHEPIuu.

8 KJIACC

Pa3gen 6. TensioBbIe sIBJICHUS

OCHOBHBIE MOJIOKEHHS MOJIEKYJISIPHO-KMHETHYECKON TEOPUHU CTPOSHUs BellecTBa. Macca u
pa3Mepbl aTOMOB M MOJIEKY. ONbIThL, TOATBEPKIAIOIINE OCHOBHBIEC TOJIOKEHUSI MOJIEKYIISIPHO-
KUHETUYECKON TEOPHH.

Monenu TBEPIOTO, KHUAKOTO U ra3000pa3HOrO COCTOSHUM BelecTBa. Kpucramindeckue u
amop¢usbie Tena. OOBsICHEHUE CBOWCTB ra30B, )KUIKOCTSH M TBEPIBIX TEJI HA OCHOBE TIOJIOKEHUH
MOJIEKYJIIPHO-KMUHETUYECKOW Teopuu. (CMayuBaHWE M KaloWUIApHbIE siBieHUs. TeruoBoe
pAacCIIMPEHUE U CHKATHUE.

Temneparypa. CBA3p TeMmmeparypbl CO CKOPOCTBbIKO TEIUIOBOTO JIBJKEHHSI YacTHL.
Bnytpennss sneprus. CnocoOsl ”3BMEHEHHS BHYTPEHHEH SHEPTUU: TEIUIONEpe1ada U COBEpIICHNE
paboTsl. Bupl Teruionepeaun: TEIIONPOBOAHOCTh, KOHBEKIIHUS, U3Iy4YEHUE.

KonuyectBo TemnoThl. YaenbHas TEIIOEMKOCTh BellecTBa. [eMI000OMEH U TEIIOBOE
paBHOBecHe. YpaBHEHHE TeruioBoro OanaHca. [lnaBneHue M OoTBepJeBaHUE KPUCTAITMYECKHUX
BEIICCTB. YIenbHas Terwiora ruiaBieHus. [lapooOpa3oBanue W KoHjeHcarus. lcnapeHue.
Kunenue. YnaenbHas TemnoTa mapooOpa3oBaHHUs. 3aBUCHUMOCTh TeMIIEpaTypbl KHWIIEHUS OT
aTMOC(hEepHOTO JaBJICHHUS.

BnaxuocTs Bo3ayXa.

DHeprus TOTUIMBA. Y IeJbHas TEIJIOTa CTOPaHMUSL.

[Tpunmmner pabotsl TeruioBbix apurateneid KIIJ[ TtemmoBoro nBuratens. TeruioBble
JIBUTATENIH U 3aIIATA OKPYKAIOMIEH CPEBI.

3aKOH COXpaHEHUs U IPEBPAILEHUs SHEPTUH B TEIUIOBBIX MPOLECCaX.

Jlemoncmpayuu

Habmtoienue OpoyHOBCKOTO TBUKEHHUSI.

Hab6monenue muddysum.

Habmtoienue siBieHnii cMauMBaHUsI U KAMWJUTSIPHBIX SBICHU.

HaGnronenue TenioBoro paciimpeHus Tel.

V3MmeHeHre naBlieHus Ta3a Mpu U3MEHEHUHN 00bEMa U HArPeBaHUH UITU OXJIAXKICHUU.

[IpaBuna uamepeHus: TemMnepaTypsl.

Buasl Tenonepenaun.

OxuaxieHrue Ipyu COBEpIICHUH paOOTHI.

HarpeBanue npu coBepiiieHUN padOThl BHEITHUMU CHIIAMHU.

CpaBHEHHE TETUNIOEMKOCTEN Pa3JINYHBIX BEIECTB.

Habnronenue kureHusl.

Hab6nronenne mocTossHCTBa TEMIIEPATYPHI TIPH TUTABJICHHH.

Mojenu TEIUIOBBIX ABUTATENEH.

Jlabopamopmvie pabomoul u onwvimol

OMnBITH MO OOHAPY)KEHHUIO TEHCTBHUS CHIJI MOJICKYJISIPHOTO TPUTSIKEHHUSL.

OnBITHI 110 BBIPAIMBAHUIO KPHUCTAJUIOB IOBAPEHHOM COJIM WJIM caxapa.

OnBITH 1O HAOIIOIEHUIO TETLIOBOTO PACIIUPEHHUS Ta30B, )KUIKOCTEH 1 TBEPABIX TE.

Omnpenenenue JaBieHUs BO3yXa B OaJUIOHE IIIPHIIA.
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OnbITHL, IEMOHCTPUPYIOIINE 3aBUCHMOCTD JaBJICHHs BO3yXa OT ero 00bEMa M HarpeBaHUs
WM OXJIQXKICHUSL.

[IpoBepka THUIOTE3bl JIMHEWHOW 3aBUCHUMOCTH JUIMHBI CTOJIOMKA JKHIKOCTH B
TEPMOMETPUUYECKOI TpyOKe OT TeMIIepaTyphl.

HabGmronenne u3MeHeHMs] BHYTPEHHEH SHEpPruu Teja B pPe3yJbTaTe TEIIONEpenayu U
paboThl BHEIIHUX CHIL

HccnenoBanue sSBJICHUS TEIJIOOOMEHA MPH CMEIIMBAHUH XOJIOAHON U TOpSYEH BOJIBI.

Omnpenenenne KOJUYECTBA TEIUIOTHI, MOJYYEHHOTO BOAOHN IpU TEIJI000MEHE ¢ HarpeThiM
METAIIMYECKUM LIUIUHIPOM.

Omnpenenenue yneabHON TEIUIOEMKOCTH BEILIECTBA.

HccnenoBanue npoiecca uCapeHusl.

Omnpenenenre OTHOCUTENIBHOM BIaKHOCTH BO3/yXa.

Onpenenenue ynenbHON TEIUIOTHI IUIABJICHUS JIbJIA.

Pazgen 7. diekTpuyeckne 1 MAarHUTHbIE SIBJIEHUS

Onexrpuzauus Tei. /[Ba poaa snekTpuyeckux 3apsaaos. BzaumoaeiicTBue 3apsykeHHBIX TEIl.
3akoH KyrnoHa (3aBUCMMOCTb CHIIBI B3aMMOJEHCTBHSI 3apsDKEHHBIX TEJI OT BEJIMUMHBI 3aps/IOB U
PAcCTOSIHUSA MEXY TeJIaMu).

Onextpudeckoe mnose. Hanpsk€HHOCTh anekTpudeckoro noss. IlpuHimn cynepno3uuuu
AIIEKTPUYECKHUX I0JIeN (Ha KaUECTBEHHOM YPOBHE).

Hocutenu snekTpuueckux 3apsaoB. DJeMEHTAapHBbIA 3neKkTpuueckuil 3apsa. CrpoeHue
aTtoma. [IpoBOIHUKY U TUAIIEKTPUKU. 3aKOH COXPAHEHUS AIEKTPUUYECKOT0 3aps/a.

ONeKTpUYeCKUi TOK. YCIOBHMS CYLIECTBOBAHUS DSJIEKTpUYECKOro ToKa. McrouHuku
IIOCTOSIHHOTO TOKa. JIeHCTBUS 3JIEKTPUYECKOIO TOKa (TEIJIOBOE, XMMHUYECKOE, MAarHUTHOE).
DNEKTPUYECKUN TOK B )KUJKOCTSX U ras3ax.

Onektpuueckas wnenb. Cuiia Toka. OJnekTpuuyeckoe HampskeHue. ConpoTuBieHUE
IIPOBOJHMKA. YJEJIIBHOE CONPOTUBJICHHME BelecTBa. 3akoH Owma Uil ydacTka LEMu.
[TocnenoBarenbHOE U MapaieIbHOE COEMHEHHE TPOBOJHUKOB.

PaboTa 1 MOIITHOCTB 3MEKTpHUECcKOro Toka. 3akoH Jxoyns—JIenuna. DnexkTpuueckue 1enu u
NOTPEOUTENH IEKTPUUECKOM 3Hepruu B ObITy. KopoTkoe 3aMbIkaHMe.

[TocrositHHBIE MarHuThl. B3auMOIENCTBHE IOCTOSHHBIX MAarHUTOB. MarHuTHoe ToOJe€.
MarunuTtHoe noJie 3eMJIM U €ro 3HaYeHHe JJIs1 *KU3HA Ha 3emie. OnbIiT Dpcerena. MarHuTHoe mosie
IIEKTPUYECKOr0 TOKa. [IpuMeHEeHNe ANEKTPOMAarHuToB B TeXHUKE. /[eficTBE MarHUTHOTO MO
Ha TPOBOJHUK C TOKOM. OJEKTpOJABHUraTelb IOCTOSHHOrO Toka. lMcnonb3oBaHue
AJIEKTPOJIBUraTeNIel B TEXHUYECKUX YCTPOMCTBAX U Ha TPAHCIIOPTE.

Onpiter  ®apanes. SBnenue snekrpomarHuTHoW  uHAykuuu. [lpaBuno  Jlenna.
OnextporeHeparop. CrocoObl MOMyYeHHs] 3JNEKTPUUECKOM HHEPruu. ODIEKTPOCTAHLUH Ha
BO300HOBJISIEMBIX UICTOYHHKAX SHEPTHH.

Jlemoncmpayuu

DJIeKTpHU3alus Tell.

JIBa poza EeKTpUYECKUX 3apsI0B U B3aUMOJICHCTBUE 3apsKEHHBIX TEIL.

YCTpoiCTBO U IEHCTBHE 3IEKTPOCKOIA.

DneKTpocTaTH4ecKast UHIYKIIHSL.

3aKOH COXpaHEeHHMsI AJIEKTPUUECKUX 3apsiIOB.

ITpOBOAHMKY U TUDIIEKTPUKH.

MoenrpoBaHe CUIOBBIX JIUHUI 3JIEKTPUUECKOTO TOJIS.

VcTOYHUKY IOCTOSTHHOTO TOKA.

JleficTBHS 2EKTPUYECKOTO TOKA.

DNEKTPUYECKUN TOK B )KUJKOCTH.

I"a30BbIit pazps.

H3mepeHue cuibl TOKa aMIepMeTpoM.

N3mepenue 31eKTpuuecKoro HaupsKEHUs BOJIBTMETPOM.
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PeocraT 1 MarasuH COnpOTHBICHHA.

B3aumopeiicTBie MOCTOSHHBIX MAarHUTOB.

MojennpoBaHie HEBO3MOXHOCTH Pa3/ieieHHUs IOTIOCOB MarHUTa.

MonenrpoBaHie MarHUTHBIX MOJIEH TOCTOSTHHBIX MAarHUTOB.

OmneiT OpcTena.

MarsaurtHoe 1ose Toka.

DNIeKTPOMAarHur.

JleiicTBre MarHUTHOTO MOJISL HA POBOJIHUK C TOKOM.

DIEeKTPOIBUTATENb TOCTOSTHHOTO TOKA.

HccnenoBanue sBIIEHUS JIEKTPOMArHUTHOW HHAYKIIHU.

Oneitel Dapagnes.

3aBUCUMOCTh HaMpaBiIeHUS HHIYKIIMOHHOTO TOKA OT YCJIOBUN €ro BOSHUKHOBEHUSI.

DJEeKTpOreHepaTop MOCTOSTHHOTO TOKA.

Jlabopamophvie pabomvl u onvimol

OnbITH IO HAOIIOACHUIO STCKTPU3ALUH TEJI MHAYKIIUEH U TIPU CONPUKOCHOBEHHH.

HccnenoBanue qeiHCTBUS JIEKTPUIECKOTO MOJIS HA MPOBOJIHUKH U TUIIIEKTPUKU.

COopka u IpoBepKa padOTHI JEKTPHUIESCKOH IETIH ITOCTOSTHHOTO TOKA.

H3mepeHue u peryJInpoBaHue CUIIbI TOKA.

W3mepenue u peryImpoBaHne HAMPSKEHUSL.

HccnenoBanue 3aBUCHMOCTU CUJIbI TOKA, MAYIIETO Yepe3 PE3UCTOP, OT COMPOTUBICHHUS
PE3UCTOpPA U HAIPSKEHHS HA PE3UCTOPE.

OnBITHI, AEMOHCTPUPYIOIINE 3aBUCUMOCTD JIEKTPUYECKOTO COMPOTUBIICHUS MPOBOAHHUKA
OT €T0 JUIMHBI, TUTOIIAAX TIOTIEPEYHOT0 CEYCHHUSI U MaTepraa.

[TpoBepka mpaBuia CIOXKEHHsS HANPSOKEHUH MPH MOCIEAO0BATEIbHOM COEAMHEHHU JIBYX
PE3UCTOPOB.

[TpoBepka mpaBuiia AJsl CUIIBI TOKA MIPH MAPAIIEIBHOM COSAMHEHUH PE3UCTOPOB.

Omnpenenenne pabOTHI AIEKTPHUYECKOTO TOKA, UIYIIETO Yepe3 PE3UCTOP.

OmnpezneneHne MOLTHOCTH JIEKTPUUECKOTO TOKA, BBIJEIAEMON Ha PE3UCTOpE.

HccnenoBanue 3aBUCHMOCTH CHIIBI TOKA, WAYIIErO 4Yepe3 JIAMIOYKY, OT HaNpsHKCHUs Ha

Omnpenenenne KIIJ] narpeBatens.

HccnenoBanre MarHUTHOTO B3aUMOZEUCTBHSI IOCTOSIHHBIX MarHUTOB.

W3ydyeHre MarHUTHOTO TMOJIs TOCTOSIHHBIX MarHUTOB IIPU UX OObEIMHEHUH U pa3e/ICHUH.

HccnenoBanue JeNCTBUS JIEKTPUUECKOIO TOKA HA MATHUTHYIO CTPEJIKY.

OnpITHI, AEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI B3aUMOAEMCTBHSI KAaTYIIKHM C TOKOM M
Mar"ura oT CHJIbl TOKa M HaIlPaBJIEHUS TOKA B KaTYIIIKE.

W3ydeHue aeicTBHUSI MAarHUTHOTO TOJIS HA MPOBOJIHUK C TOKOM.

KonctpynpoBanue u u3ydeHue padboTsl JEKTPOIBUTATENS.

N3mepenne KII/] a5ekTpoaBrUraTebHOM YCTaHOBKH.

OneITbl 1O HCCIENOBAHUIO SIBJICHUS JJIEKTPOMAarHUTHOM WMHIYKLUU: HCCIEJOBaHHE
M3MEHEHUH 3HaYeHMsI U HalpaBJIE€HUS MHAYKIIMOHHOTO TOKa.

9 KJIACC

Paspnen 8. Mexanuyeckue siBJICHUSA

Mexannueckoe aBmxeHue. MarepuanpHas Touka. Cucrema orcuéra. OTHOCUTENBHOCTH
MEXaHWYECKOTO JBHKEHHs. PaBHOMepHOe mpsMoiuHEHHoe aBwkeHue. HepaBHOMmepHOe
npsIMOJIMHENHOE ABM>KeHHE. CpenHsss U MIHOBEHHAs CKOPOCTh Tella INPH HEPABHOMEPHOM
JBUKECHUH.

Yckopenne. PaBHOycKOpeHHOE mpsiMmoninHeliHOe aBrkeHne. CBoboaHoe mageHue. OnbIThl
["anmunes.
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PaBHomepHOe nBMKeHUE 1O OKpYyx)HOCTH. Ilepuon u vacrora oOpamenus. JluneitHas u
YIJI0Basi CKOPOCTH. LIEeHTpOCTpeMUTENBHOE YCKOPEHHE.

IlepBbiit 3akoH Herotona. Bropoii 3akoH Herotona. Tperuit 3akoH HprotoHa. IIpuHiumn
CyNEPIIO3UIUHU CHIL.

Cuia ynpyroctu. 3akoH ['yka. Cusa TpeHus: cujia TPEHUs CKOJIbXKEHHU S, CHJIa TPEHUSI TTOKOS,
Jpyrue BUbl TPEHUS.

Cuna TSDKECTH M 3aKOH BCEMHPHOTO TATOTEHHSA. YCKOPEHHE CBOOOJHOTO TaJeHUS.
JBuwxenue mianet Bokpyr Connua. [lepsast kocmuueckas ckopocTs. HeBecoMOCTh U eperpy3Ku.

PaBHOBecue MaTepuanbHOU TOYKU. AOCOIIOTHO TBEPAOE Teno. PaBHOBecHue TBEPAOTO Tena
C 3aKpEIIEHHON OChIO BpauieHuss. MomeHT cuiibl. LleHTp TshkecTu.

Umnynec tena. M3MeHeHne ummynbca. MMmynbe cuiibl. 3aKOH COXpaHEHHsI UMITYJbCa.
PeakTuBHOE IBMXKEHUE.

Mexannueckass pabora W MOIIHOCTh. Pabora cuil TsbKecTH, ymnpyroctd, Tperus. CBs3b
sHepruu U pabotel. [loTeHIManbHas SHeprus Tena, MOJHSATOTO HaJ TOBEPXHOCTBHIO 3EMIIU.
IToTrenumanpHas 3Heprus cxarou npyxuHsl. Kunernyeckas sneprus. Teopema 0 KHHETUYECKON
SHEPruu. 3aKOH COXPAHEHUS MEXaHUYECKOU SHEPIUH.

Jlemoncmpayuu

Habmroienue MexaHn4eckoro JBUKEHHS TeJla OTHOCUTEIBHO Pa3HbIX TE OTCUETA.

CpaBHeHue nyTell U TPaeKTOPUN JBUKEHHS OJJHOIO U TOTO K€ TeJla OTHOCUTENIHO Pa3HbIX
TEJI OTCYETA.

W3mepeHune cKopocTy U YCKOPEHHUS IPSMOJIMHENHOTO IBUKEHHUSI.

HccnenoBanue Npu3HakoB PaBHOYCKOPEHHOTO JIBUKEHHUSL.

Habumronenne ABM>XeHUS Tena M0 OKPY>KHOCTH.

HaOnronenne MexaHH4ecKUX sIBICHHUM, TPOUCXOAIINX B cucTeMe oTcuéTa «Tenexkay npu
e€ paBHOMEPHOM M YCKOPEHHOM JIBU’KEHUU OTHOCUTEIBHO KaOMHEeTa (PU3UKH.

3aBUCHMOCTb YCKOPEHHMS T€JIa OT MacChl TeJla U IEHCTBYIOIIEH HAa HETO CHUJIBL.

Habumonenne paBeHcTBa CUIl IPU B3aUMOIEHCTBUU TEJl.

M3MmeHeHne Beca Tena IpU yCKOPEHHOM JBUKECHUU.

Ilepenaya nMIrynbca nIpyu B3aMMOJEHCTBHAN TEII.

[TpeoOpa3oBaHus 3HEPTUM MTPU B3aUMOICHCTBUHU Tell.

CoxpaHeHue UMITyJbca IPU HEYIPYTOM B3aUMOJAEHCTBUH.

CoxpaHeHue UMITyJIbCa IPHU A0COJIFOTHO YIIPYIOM B3aUMOJICHCTBUH.

Habmronenne peakTHBHOTO JBUKEHHUS.

CoxpaHeHue MEXaHUYeCKOM 3HEPTuH MpH CBOOOTHOM Ha/IeHUH.

CoxpaHeHue MeXaHU4YEeCKOW SHEPTUH NPH JIBHKEHUU TeJla MO IeUCTBUEM IPYKUHBI.

Jlabopamoprvie pabomvl u onvimol

KoncTpynpoBanue Tpakra Juisi pa3roHa U JajbHEHIIero paBHOMEPHOTO ABM)KEHUS IIapHKa
WIH TEJIEKKH.

Omnpenenenue cpeiHed CKOPOCTU CKOJBXKEHUS Opycka WM JBWKEHMS IapHKa [0
HAKJIOHHOM INIOCKOCTH.

OmnpeneneHue YCKOpEHHsS Tella MpPH PABHOYCKOPEHHOM JIBJKEHUU 110 HAKJIOHHOM
IJIOCKOCTH.

HccnenoBanue 3aBUCHUMOCTH IYTH OT BPEMEHHU NPU PABHOYCKOPEHHOM IBMKEHHU Oe3
Ha4yaJIbHOU CKOPOCTH.

[TpoBepka TUNOTE3bl: €CIM MPU PAaBHOYCKOPEHHOM ABM)KEHHM 0€3 HaualbHOW CKOPOCTH
IyTU OTHOCATCS KaK psJ HEUETHBIX 4YHCEN, TO COOTBETCTBYIOUIME NPOMEXKYTKH BpPEMEHU
OJINHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHJIbI TPEHUS CKOJIBKEHHS OT CHJIBI HOPMAJIBHOTO JJABJICHMSL.

Onpenenenne ko3P uimeHTa TPECHUS CKOIBKCHHUS.

Ornpenenenne )KECTKOCTU MPYKUHBI.
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Onpenenenne pabOTHI CUIIBI TPEHUS TPU PABHOMEPHOM JIBUKEHUH Tella TI0 TOPU30HTAIbHON
MOBEPXHOCTH.

Omnpenenenne pabOThIl CHJIBI YIPYrOCTH TPU MOABEME Tpy3a C HCIOIb30BaHUEM
HEMOJIBUYKHOTO U MOJABHYKHOTO OJIOKOB.

N3ydeHnune 3aKkoHa COXpAHEHUS SHEPTUH.
Pa3zgen 9. Mexannueckue KoJ1e0aHUA U BOJHEI

KonebarenbHoe nBuxenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHWH: TEpPHOJ, 4acToTa,
amMIuiTyna. MaTtemMaTuueckuid U TNPYKUHHBIA MasTHUKU. [IpeBpaieHue »Hepruu mpu
K0JIe0aTeIbHOM JIBUKECHUU.

3aryxaromue Kosebanus. BoinyxxneHHsle konebanus. Pesonanc. MexaHnueckue BOJIHBIL.
CBolicTBa MexaHn4eckux BoJIH. [IposiosibHbIE U MonepeyHble BOJIHBL. J[JIMHA BOJIHBI U CKOPOCTh
e€ pacpocTpaHeHus. MexaHnyeckue BOJHBI B TBEPIOM TeJle, CEHCMUYECKUE BOJHBL.

3ByK. 'poMKOCTh 3ByKa U BeicOoTa ToHa. OTpaxenue 3Byka. IHppa3Byk U yiIbTpa3ByK.

Jlemoncmpayuu

Habmonenune xonebanuii Ten noj 1€HCTBUEM CHIIBI TSDKECTH U CUJIbI YIIPYTOCTH.

Habmroienue xonebanuii rpy3a Ha HUTH U Ha TPYKUHE.

Habumtonenne BbIHYX/I€HHBIX KOJ€0aHU U pe30HaHca.

PacnipocTpanenre npoAoabHBIX U MOTEPEYHBIX BOJIH (HA MOJIEIH).

Habumroienne 3aBUCHUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKyCTHYECKUI PE30HAHC.

Jlabopamopuvie pabomul u onvimol

Omnpenenenue 4acTOThl U Meproia KoineOaHui MaTeMaTHYecKOro MasTHUKA.

Omnpenenenye 4acToThl U IEproia KoiaeOaHui NPy>KUHHOTO MasiTHUKA

HccnenoBanue 3aBUCUMOCTH TIEpHUOa KOJIeOaHH TOBEIIEHHOTO K HUTH Tpy3a OT JJIMHBI
HUTH.

HccnenoBanue 3aBUCIMOCTH TIepro/ia KoieOaHui MPY>KUHHOTO MasiTHUKA OT MaccChl rpys3a.

[TpoBepka HE3aBHCUMOCTH Neproja KojeOaHui rpy3a, MOJBEHIEHHOIO K HUTH, OT MacChl
rpysa.

OnBIThI, IEMOHCTPUPYIOLINE 3aBUCUMOCTD MepHo/ia KoneOaHu NpYy>KMHHOTO MasiTHUKA OT
MaccChl Ipy3a U )KECTKOCTH MPYKUHBI.

N3mepenne yckopeHus cBOOOAHOIO MaJAeHHUS.
Paznes 10. Di1eKTpOMAarHuTHOE 110JI€ M JICKTPOMATHUTHBIC BOJTHBI

ONEeKTPOMarHUTHOE IoJie. DJIEKTPOMArHUTHbIE BOJHBL. CBOMCTBA 3JIE€KTPOMATHUTHBIX
BOJH. [lIkasa 3eKTpoOMarHuTHBIX BOJIH. MCIonb30BaHKEe 3JIEKTPOMArHUTHBIX BOJIH ISl COTOBOM
CBSI3H.

DneKkTpoMarHuTHas npupoja csera. CKopocTh cBeTa. BonHOBbIE CBOMCTBA CBETA.

Jlemoncmpayuu

CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH.

BonHOBBIE CBOMCTBaA CBETA.

JlabopatopHbie pabOTHI U OTIBITHI

N3ydeHne CBOMCTB 371€KTPOMAarHUTHBIX BOJIH C TOMOIIIbI0 MOOMIJIBHOTO TenedoHa.
Pa3nen 11. CBetoBble siBICHUS

JlyueBas mopenb cBera. Mcrounmku cera. I[IpsMoiMHETHOE pacnpoCTpaHEHHE CBETa.
3armenus Connua u JIynel. Otpaxkenue cera. ITnockoe 3epkano. 3akoH OTpakeHUs CBETA.

[Ipenomnenue cBera. 3akOH mpesioMIIeHHs cBeTa. [loHOe BHYTpeHHEE OTpa)K€HHUE CBETA.
Hcnonb30BaHKe MOTHOTO BHYTPEHHETO OTPAKEHUSI B ONITUYECKUX CBETOBOIAX.

Jlunza. Xopx nyuedt B smH3e. Onrtuyeckas cuctema (oToammapara, MUKpPOCKONa U
Teneckona. ['na3 kak ontudeckas cucrema. bim3opykocTs U 1adbHO30PKOCTb.

Paznoxenune 6enoro ceera B criektp. OnbiTel HetoToHa. ClioKeHHE CIIEKTPaTbHBIX 1IBETOB.
Hucnepcus ceera.

Jlemoncmpayuu
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[IpssMonMHENHOE PaCIIPOCTPAHEHUE CBETA.

OTpakeHue cBeTa.

[Tomryuenue n300pakeHUld B TUIOCKOM, BOTHYTOM H BBITTYKJIOM 3€pKaJiax.

[Ipenominenue cBera.

OnrTuyeckuii CBETOBO/I.

Xon Jiydeit B coOuparomiei JTruH3e.

Xox JIydeil B paccenBarolleH JIMH3E.

[Toryuenue n300pakeHU C TOMOILBIO JIUH3.

[Tpuniun aeictBus doroamnmapara, MUKPOCKOIA U TEIECKOTIA.

Mopens riasa.

Paznoxxenne 6emoro cBeTa B CIEKTP.

[Tomryuenue 6en0ro cBeTa MpH CIOKEHUHU CBETA Pa3HBIX I[BETOB.

Jlabopamopmvie pabomul u onvimol

HccenenoBanue 3aBUCUMOCTH YIJIa OTPa)KEHUsI CBETOBOIO JIyda OT yrijia HaJeHHUs.

N3ydeHne xapakTepuCTUK U300pakeHUs ITpeIMETa B INIOCKOM 3epKalle.

HccnenoBanue 3aBUCHUMOCTH yIila NMPEJIOMIIEHUSI CBETOBOIO Jyya OT yrja MaJeHUs Ha
IPaHULIE «BO3LYX—CTEKIIO».

[Toryuenue n300pakeHUii ¢ TOMOIIBIO COOMPAIOIIEH TUH3BI

Onpenenenne (GOKYCHOTO PACCTOSHUS M ONITUYECKOMN CHIIBI COOMPAOIIEH JTNH3BI.

OMnBITHI MO PA3JI0KEHUIO OEJIOTr0 CBETa B CIIEKTP.

OnbITH IO BOCIIPUATHIO IIBETA MPEJAMETOB IIPU UX HAOIIOIEHUH Yepe3 IIBETOBBIC (PHIIBTPHI.
Pa3zgen 12. KBaHTOBLIC SIBJICHUSA

OmnbiTel Pesepdopaa u muranerapHast monens atoma. Monens atoma bopa. Mcnyckanue u
norsiouieHre ceera atoMoM. KBanTel. JInHeHyaThle CIEKTPHI.

PamuoaktuBHOCTh. Anb(a-, Oera- u ramma-usnydenus. CTpoeHHE aTOMHOTO sJpa.
Hyxnonnas wmopgens atoMmHoro sapa. HM3oromsl. PannoaktuBHble mnpeBpamieHus. Ilepuon
MOJIypacnaia aTOMHBIX siJIEp.

SnepHble peakiuyu. 3aKOHBI COXPAaHEHUS 3apsI0BOTO U MacCOBOIO 4HCEN. DHEPrUsl CBS3U
aTOMHBIX saep. CBsi3b Macchl U SHepruu. Peakuyu cunTes3a u aenenus saep. MIcTouHuku sHepruu
Connua u 3B€371.

Snepnas sHepreTuka. JIeMCTBUA pagMOAKTUBHBIX U3Iy4YE€HUHN HA )KUBbIE OPTaHU3MBI.

Llemoncmpayuu

CrieKTpbl U3JIy4€HUs U TIOTJIOMICHHUS.

CrHeKTpbl pa3Iu4HbIX ra3os.

CrnexTp BoaOpo/Ia.

Habmionenue Tpexo B kamepe Busbcona.

Pabora cuéruyrka MOHU3UPYIOMINX U3TYyUSHHH.

Peructpanus nznydeHus NpupoJHbIX MUHEPAJIOB U MIPOAYKTOB.

JlaGopaTopHbie pabOThI U OTIBITHI

HabmioneHne crijionHbIX U TUHEWYaThIX CIIEKTPOB U3ITyUYECHHUS.

HccnenoBanne TPEKOB: M3MEPEHHUE OHHEPrUM YaCTUIBl IO TOPMO3HOMY NyTH (IO
¢dororpadusim).

W3mepenne paanoakTUBHOTO GoHA.

IToBTOpHTEIBLHO-0000 AN MOLY1b

[ToBTOpHUTENTEHO-0000IIAFOIIHI MOTYJTb TIPEAHA3HAYEH JIJIsI CUCTEMATH3AIUU U 0000IIeHUs
IPEIMETHOTO COJIEPXKaHUS U OIbITA AEATEIbHOCTH, MPUOOPETEHHOTO MPU U3YyUEHUHU BCETo Kypca
¢bu3MKY, a Takke i MOATOTOBKM K OCHOBHOMY IOCY/AapCTBEHHOMY 3K3aMEHY MO (pu3uKe JUis
00y4aromuxcsi, BHIOPAaBIINX 3TOT YUEOHBIH MpeaMeT.

[Ipu n3ydeHnn TaHHOIO MOYJISI PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUBI JEATEIBHOCTH,
HAa OCHOBE KOTOpPBIX OOEcneuMBaeTcs JOCTHKEHHE TMPEIMETHBIX M  MeTallpeIMETHBIX
IUIAHUPYEMBIX pe3yJlbTaTOB OO0y4eHUs, (OPMHPYETCSl €CTECTBEHHOHAy4YHas TpPaMOTHOCTE:
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OCBOCHHE HAYYHBIX METOJIOB UCCIICIOBAHUS SIBIICHUM IPUPOJIbI U TEXHUKH, OBJIAJICHUE YMEHUSMU
OO0BSACHATH (PU3NUECKHE SBJICHUS, TPUMEHSS IOJyYeHHbIC 3HAHU, pelaTh 3a/1a4k, B TOM YHCIIe
KaueCTBEHHBIEC U KCIIEPUMEHTAJIbHBIE.

[IpyHUIMIIHANBHO EATEIPHOCTHBIM XapaKTep JaHHOTO pa3zelia peain3yercs 3a CYET TOro,
9TO 00yYaIOIIUECs BBIOIHSIOT 33/IaHUs, B KOTOPBIX MM IMPEIIaraercs:

—Ha OCHOBE NOJTyYEHHBIX 3HAHUI pacro3HaBaTh U HAYYHO OOBICHITH (PU3UUECKUE SIBICHUS
B OKPYKaroUIEH IPUPOJE U OBCEIHEBHOM KU3HU;

—HCMOJIb30BaTh HAYYHbIE METO/bI HCCIEAOBaHUS (DU3UUECKUX SIBJICHUN, B TOM YUCIE IS
MIPOBEPKU TUIOTE3 U MOJYUYECHUS TEOPETUUECKUX BBIBOJOB;

—O00BACHATH HAYYHBIE OCHOBBI HAauOO0JIee BaKHBIX JOCTUKEHUI COBPEMEHHBIX TEXHOJIOTUH,
HalpUMeEp, MPAKTUYECKOTO MCIOJIb30BAHUS PA3JIMYHBIX HCTOYHUKOB YHEPTHHU HA OCHOBE 3aKOHA
MIPEBPAILECHHS U COXPAHEHUS BCEX U3BECTHBIX BUJOB SHEPIUHU.

INVIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUS INIPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

N3y4enue Gpu3nku Ha ypoBHE OCHOBHOTO 00IIIET0 00pa30BaHuUs HAIIPABJICHO HA JOCTUKEHHE
JUYHOCTHBIX, METAIIPEIMETHBIX U NIPEIMETHBIX 00pa30BaTEIbHbIX PE3YIbTATOB.

JINYHOCTHBIE PE3YJIBTATBI

B pesynbrare wu3ydeHus (U3MKM HA YPOBHE OCHOBHOTO 0OOIIEro oOpa3oBaHHS Y
oOyuarorierocst Oynyt c(hOpMUPOBAHBI CICIYIOIINE TUIHOCTHBIC PE3YJIbTAThl B YACTH:

1) maTpuoTHYECKOro BOCIUTAHUSA:

—IPOSIBIICHHE UHTEPECA K HCTOPUU M COBPEMEHHOMY COCTOSIHUIO POCCHICKON (DH3UUECKOM
HAYKU;

—IICHHOCTHOE OTHOIIICHHE K JTOCTHKCHHUSIM POCCHIUCKUX YUEHBIX-(PH3HKOB;

2) rpa;KAaHCKOr0 H TYXOBHO-HPABCTBEHHOI0 BOCTIHTAHMS:

—TOTOBHOCTh K aKTHBHOMY y4acTHIO B 00CYX/IEHUH OOIIECTBEHHO-3HAYMMBIX U 3THYCCKUX
npo0JIeM, CBA3aHHBIX C PAKTUYECKUM IPUMEHEHHUEM TOCTHKEHUH (PH3HKH;

—0CO3HAaHUE BAXKHOCTU MOPAJIbHO-3TUYCCKUX MPHHIIUIIOB B JESITEIBHOCTH YUEHOTO;

3) 3cTeTHYecKOro BOCIIMTAHMS

—BOCHPUATHE ICTCTHYCCKUX KAa4eCTB (PU3NUECKO HAayKH: €€ TApMOHUYHOTO MOCTPOCHHUS,
CTPOTOCTH, TOYHOCTH, JJAKOHUYHOCTH;

4) HeHHOCTH HAYYHOTO MO3HAHMS

—O0CO3HAHHE [EHHOCTH (M3MUSCKON HAyKH KaK MOIIHOTO MHCTPYMEHTa MO3HAHHS MHpA,
OCHOBBI Pa3BHUTHUs TEXHOJIOTHIA, BAXKHEHINICH COCTABISIONICH KYJIbTYPHI;

— pa3BUTHE HAYYHO JTF0003HATEIFHOCTH, MHTEPECA K MCCIIEIOBATEIILCKON ICATEIbHOCTH;

5)¢opMupoBaHus KYJIbTYPbI 310POBbsI H SMOIMOHAJIBHOTO 0JIATONIOTYYHS

—O0CO3HaHHE IEHHOCTH 0€30MacHOro o0pa3a >KU3HU B COBPEMEHHOM TEXHOJOTHYECKOM
MUpE, BAXKHOCTH MPaBHJ 0€30IIaCHOTO MMOBEICHUS Ha TPAHCIIOPTE, HA JI0POTax, € JICKTPUICCKUM
U TEIUIOBBIM 00OPY/IOBAHUEM B JIOMAIIHUX YCIOBHSIX;

—copMHUPOBaHHOCTH HaBbIKa Pe(ICKCHH, PU3HAHKE CBOETO MpaBa Ha OMIMOKY M TaKOTO
)Ke TIpaBa y JAPYyroro 4eioBeKa;

6) TPy10BOT0 BOCIUTAHUS:

—aKTUBHOE y4acTHE B PEIICHHH MPAKTUYECKUX 3a1a4 (B paMKaxX ceMbH, 00pa30BaTeIbHON
OpraHu3aIly, TOPO/a, Kpasi) TEXHOJIOTUYECKONH M COLMAIIbHOM HAIPABICHHOCTH, TPEOYIOIIHNX B
TOM YHCIIC U PU3MUSCKUX 3HAHHIA;

—HMHTEpeC K NPaKTHYECKOMY M3YUEHHIO MTPOPECCHii, CBSI3aHHBIX C (PH3HKOIA;

7) 3KOJIOrH4€eCKOro BOCIIUTAHMSA .

—OpHCHTAIlMsI HA TpPUMEHCHHE (U3UYECKUX 3HAHUU I pPEIICHUs 3a7ad B O0JIACTH
OKpY’Kaloliel Cpeibl, TUIAHUPOBAHKSI MOCTYIKOB M OIICHKH WX BO3MOXXHBIX TOCIEICTBHUA IS
OKpYKarolleu Cpeibl;

—0CO3HaHHUE TJII00aTLHOTO XapaKTepa SKOJIOTUYCCKHUX MPOOJIEM U IMyTEH MX PEIICHUS;
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8) amanTanuu K H3MEHSIOIUMCS YCJIOBUSM COHHATBLHON M MPUPOIHON CPeabl:

—~MOTPEeOHOCTh BO B3aUMOJCHCTBUM NPU BBINOJHEHUM HCCIECAOBAaHUM M IPOEKTOB
(¢u3nUecKoil HanPaBICHHOCTH, OTKPBITOCTh OMBITY U 3HAHUSAM JIPYTHX;

~IOBBILIECHUE YPOBHS CBOEH KOMIIETEHTHOCTHU Y€pe3 MPaKTHUECKYIO e TeIbHOCTD;

—~TOTPeOHOCTh B ()OPMHUPOBAHWU HOBBIX 3HAHWH, B TOM dHCiIE (OPMYIHPOBATH HIIEH,
HOHATHS, TUIIOTE3BI O (PU3NYECKUX 00BEKTaX U SIBJICHUSX;

—O0CO3HaHUE 1e(UIIITOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00J1acTH (PU3HKH;

—IJIAHUPOBAHUE CBOETO Pa3BUTHS B IPHOOPETEHNU HOBBIX (PM3MUECKUX 3HAHUI;

—CTpEeMJICHHE aHATM3UPOBATh U BBISBIISATH B3aUMOCBS3H IPUPOIBI, 00IIECTBA U SKOHOMUKH,
B TOM YHUCJIE C UCIIOJIb30BaHUEM (HU3NUYECKUX 3HAHUM;

—OILICHKAa CBOMX JEHWCTBUM C y4E€TOM BIUSHHS HAa OKPYKAIOIIYIO CpPELy, BO3MOKHBIX
17100aJ1bHBIX TOCIEICTBUH.

METAIIPEAMETHBIE PE3YJIbTATbBI

B pesynprare ocBoeHusi mporpamMmbl 1O (U3MKE HA YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHusi y oOyuvaromerocss Oyayr chOpMUPOBaHbBl METalPEIMETHbIE pPe3yJbTaThl,
BKJTIOYAIOIME I103HABATEIbHBIC YHHBEpPCAJIbHBIC Yy4eOHBIC JCHCTBUS, KOMMYHHUKATHBHBIC
YHUBEpCaJbHblE YUeOHbIE IeHCTBUS, PETYIATUBHbBIE YHUBEPCATIbHbIC YUeOHbIE IEHCTBHUS.

IMo3naBaTe/bHbIe YHUBepPCATbHbIE yueOHbIe AeiicTBUS

ba3oBble TOTMYECKHUE IEUCTBHUS:

—~BBIBIISITh U XapaKTEPU30BATh CYIIECTBEHHBIE MPHU3HAKU OOBEKTOB (SBICHUN);

—YCTaHABIMBATh CYIIECTBEHHBIN NMPHU3HAK KJIacCU(UKALMU, OCHOBaHUA AJs1 0000LICHUS U
CpaBHEHWSI; BEISIBIIATH 3aKOHOMEPHOCTH U TIPOTUBOPEYNS B pacCCMaTpUBaeMbIX (DaKkTax, JaHHBIX U
HaOJIOACHUAX, OTHOCALIMXCS K (PU3MUECKUM SBIICHUSIM;

—BBIBIISITh TPUYMHHO-CIICICTBEHHBIC CBS3W TPH HW3YYEHUH (U3WYECKUX SIBICHUH U
IPOIIECCOB, JIeNIaTh BHIBOJIBI C UCIIOJIb30BAaHUEM JIETYKTUBHBIX U MHIYKTUBHBIX YMO3aKIIOUEHHH,
BBIJIBUTATH TUIIOTE3HI O B3aUMOCBSI3IX (PU3NUECKUX BEITHUYHH,

—CaMOCTOSITEILHO BBIOMPATh cHOCO0 pelleHus yueOHOH (U3ndecKoil 3a1aun (CpaBHEHHE
HECKOJIbKMX BapHWaHTOB PEIICHHUs, BHIOOP HamOoOJIee MOAXOJAIIEr0 C y4ETOM CaMOCTOSITEIHHO
BBIJICJIEHHBIX KPUTEPHUEB).

bazoBrIe riccaenoBaTenbCKie TeHCTBUS:

~HCII0JIb30BaTh BOMPOCHI KaK MCCIEI0BATEIbCKUI HHCTPYMEHT MO3HAHUS;

—~TIPOBOAMTH MO CAMOCTOSITETIHHO COCTaBJICHHOMY TUIAHY OIIBIT, HECIIOXKHBIA (pU3HUECKHit
HKCIEPUMEHT, HEOOJIBIIIOE UCCIIEI0BAaHUE (PU3UYECKOTO SIBICHUS;

—OIIEHNBATh Ha MPHUMEHUMOCTh M JOCTOBEPHOCTh WH(POPMAIHIO, TIOTYYCHHYIO B XOe
UCCIIEIOBaHMS WIIM HKCIIEPUMEHTA;

—CaMOCTOSITETTHHO (hOPMYITHPOBATH 0OOOIIECHHS W BBEIBOJIBI IO PE3YIbTaTaM MPOBEAEHHOTO
HaOJII0IeHUs, OMbITA, UCCIIEOBAHMS;

—TIPOTHO3MPOBATh BO3MOXKHOE JajbHEWIee pa3BUTHE (PU3MUYECKUX MPOIECCOB, a TaKXKe
BBIJIBUTATh TPEATOIOKEHUS 00 X Pa3BUTHU B HOBBIX YCIOBHUSIX U KOHTEKCTaX.

Pabora c undopmarueii:

—~TPUMEHATh Pa3IU4YHbIE METO/bl, MHCTPYMEHThl W 3alpochl INPH TOUCKE U O0TOOpe
nH(pOpMallMU WIK JaHHBIX ¢ Y4ETOM IMpeaoKeHHOW yueOHo! (u3nueckoi 3a1auu;

—aHaJIM3UPOBATh, CHCTEMATU3UPOBATh M HMHTEPIPETUPOBATH HMH(OPMAIMIO Pa3TUYHBIX
BUIOB U (POPM TIPEIICTABIICHHUS;

—CaMOCTOSITEJIbHO BBIOMPATh ONTUMANBHYIO (OpPMY MpeACTaBIeHUS HH(pOpMauu Hu
WITIOCTPUPOBATH pellaeMble 33jaui HECTIOXKHBIMU CXeMaMH, TUarpaMMaMi, HHOW TpaduKoil 1
UX KOMOUHAIMSIMU.

KomMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

—B X0J1e 00CYXKIeHUsI y4eOHOro MaTepHaa, pe3yIbTaToB JJA0OPATOPHBIX pabOT U MPOEKTOB
3aJjaBaTh BOMPOCHI IO CYIIECTBY OOCYXIAa€MOM TEMbl M BBICKA3bIBaTh WJECH, HAllCJICHHbIC Ha
pelIeHne 3a7aui U MoJiepKaHue 0J1arokenareIbHOCTH OOLICHNUS;
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—COIOCTABIIATh CBOM CYXJCHHUS C CYXKICHUSMU JPYIHMX YYaCTHUKOB JIMAJIOra,
O0OHapyXKUBaATh Pa3JINIKE U CXOJCTBO MO3HUIIHIA;

—BBIPAXKATh CBOIO TOUKY 3PCHHSI B YCTHBIX M MMCbMEHHBIX TEKCTAX;

—NyOJIMYHO  TPEJACTABIATH  PE3yIbTaThl  BBIIOJHEHHOrO  (U3MYECKOTO  OIbITa
(9KCTIEpUMEHTA, UCCIICIOBAHMS, POCKTA);

—TIOHMMATh M HCITOJIb30BaTh IMPEUMYILECTBA KOMAHJHON M WHAMBUIYAILHON paOOThI IIPH
peLIeHNH KOHKPETHON (PU3UIECKOM MPOoOIeMBbI;

—TIPUHAMATh IIEJId COBMECTHOW JIEATEIbHOCTH, OPraHU30BBIBaTh JCHCTBUS IO €
JOCTHIKEHUIO: PaCIpeieNsiTh PO, 00CYKIaTh MPOLECCHl U PE3YJIbTaThl COBMECTHON pPabOThI,
0000111aTh MHEHHUS HECKOJIIBLKUX JIONEH;

—BBIMOHITh CBOKO YacTh pPa0OThHI, JOCTHras KadeCTBEHHOTO pe3yiabTaTa IO CBOEMY
HAIPABJICHUIO U KOOPJAHHUPYS CBOM JICUCTBHUS C APYTUMH YICHAMH KOMAaH/IbI,

—OIICHMBATh Ka4eCTBO CBOCTO BKJIAJIa B OOIIHUN MPOIAYKT MO KPUTEPHSIM, CAMOCTOSTEIIEHO
c(OpPMYITMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

PeryasiTuBHbIE YHUBepPCAJbHbIE y4eOHbIEe TeiiCTBHS

CamMoopranm3anus:

—BBISIBJIAITH TIPOOJIEMBI B JKU3HCHHBIX M YUCOHBIX CHUTYAIHUSX, TPCOYIOMIMX ISl PEIICHUS
(bHU3HYSCKUX 3HAHMIA,

—OpPUCHTHPOBATHCS B PA3IUYHBIX IMOAXOJAX MPHHATHS pENICHUNA (MHIUBUAYAIBHOE,
NPUHSATHE PEIICHHS B TPYIIIE, IPUHATUE PEIICHUH TPYIIION );

—CaMOCTOSITEIILHO COCTAaBJIATh AITOPUTM pEIIeHUs (QU3UYEeCKOW 3aJadu WM TUIaHa
UCCIIC/IOBAaHUSI C  Y46TOM HMMCKOIIUXCA PECYypCOB M COOCTBEHHBIX  BO3MOYKHOCTEH,
apryMEeHTHPOBATH MpeIiaraeMbic BAPUAHTHI PEIICHUN;

—IeTaTh BBIOOP M OpaTh OTBETCTBEHHOCTH 32 PEILICHHE.

CaMOKOHTPOJIb, SMOIIMOHAILHBIA MHTEJUIEKT:

—/1aBaTh aJIeKBaTHYIO OLIEHKY CUTYAI[MH U Mpeaiarath IiaH e€ N3MEHEHUS;

—OOBSCHATh IPUUUHBI JTOCTIKEHUS (HEAOCTHIKCHHUS) PE3YJIbTATOB JICATCILHOCTH, JaBaTh
OIICHKY TPHOOPETEHHOMY OIIBITY;

—BHOCHTH KOPPEKTHBHI B JIEATCILHOCTh (B TOM YHCIIE B XOJI BBINIOJTHECHUS (HU3HUECKOTO
WCCIICIOBAHMSI WJIM TPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENBCTB, M3MEHHBIIHUXCS CUTYallUM,
YCTaHOBJICHHBIX OMIMOOK, BOSHUKIIIMX TPYIHOCTEH;

—OILIEHUBATh COOTBETCTBUE PE3YNIbTaTa IENU U YCIOBHSIM;

—CTaBUTH CeOsI HA MECTO JAPYTOT0 YEIIOBEKA B X0l CTIIOpa WIH TUCKYCCHH Ha HAYIHYIO TEMY,
MOHUMATh MOTHBBI, HAMEPEHUS U JIOTUKY JAPYroro. MpU3HaBaTh CBOE MPaBO Ha OIMIMOKY MpHU
perreHnn GU3MYECKUX 3a]1a4 WM B YTBEPKICHUSX HA HAyYHBIC TEMBI M TAKOE JKe IMPaBo JIPYToro.

MHNPEAMETHBIE PE3YJIbTATHI

K koniy oOydeHus B 7 kjacce mpeaMeTHbIe pe3yabTaThl Ha 0a30BOM YPOBHE JOJKHBI
OTpaXkaTb CHOPMUPOBAHHOCTH Y OOYJAIOIITUXCS YMEHHI:

UCIIONIb30BATh MOHITHS: (PU3NYECKUE M XUMUYECKUE SBICHHUSI, HAOIIOICHNE, DKCTICPUMEHT,
MOJIeJIb, THUIIOTE3a, CAWHUIBI (PU3UYECKUX BEITUYMH, aTOM, MOJIEKYJa, arperaTHble COCTOSTHUS
BelecTBa (TBEpAOE, JKHJIKOE, Ta3000pa3HOE), MEXaHHYecKoe MABMKEHHE (PaBHOMEPHOE,
HEpaBHOMEPHOE, TMPSMOJIMHEHHOE), TPAeKTOPHs, pPaBHOJICHUCTBYIOMAsS CwHI, Aehopmarius
(ynpyrasi, IiacTu4eckas), HeBECOMOCTb, COOOIIAOIITUECS COCY/IbI;

paznuyath siBeHus (auddy3us, TEIIOBOE NBM)KCHHE YaCTHI[ BEIIECTBA, PAaBHOMEPHOE
JBUKEHHE, HEPABHOMEPHOE JIBH>KEHHE, MHEPIUS, B3aUMOJICHCTBUE TEN, PABHOBECUE TBEPABIX TEN
C 3aKpeIIEHHOM OCBIO BpaIlleHUsI, TIepeaya IaBIeHHs TBEPIBIMH TEIaMH, KUIKOCTIMHU U Ta3aMH,
aTMoc(depHoe AaBlieHUe, IIIaBaHUE TeJ, IPEBPALICHUS MEXaHNUYECKON SHEPTUH ) 110 OMUCAHUIO HX
XapaKTEepHBIX CBOMCTB U HA OCHOBE OMBITOB, IEMOHCTPUPYIOLIUX JTaHHOE (PU3UUECKOE SBJICHHUE,

pacro3HaBaTh MPOSIBICHUE U3YYCHHBIX (DH3UYECKHX SBICHUI B OKPYKAIOIIEM MUPE, B TOM
yriclie (PU3UUeCKUe SIBICHUS B PUPOJIE: TPUMEPHI IBUKEHHUS C PA3IMYHBIMUA CKOPOCTSIMH B )KHBOU
U HEXUBOH MpHUpoje, NEHCTBUE CUJIBI TPEHUS B MPUPOAE U TEXHHUKE, BIUSHUE aTMOC(HEPHOro
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JABJICHUS HA )KHUBOW OpPraHW3M, IUIAaBaHUE PHIO, phIYard B TEJIE YEJIOBEKA, IPH ITOM MEPEBOIUTH
MPAKTUYECKYIO 3a/1auy B Y4eOHYI0, BBIICIATH CYIIIECTBEHHbBIE CBOMCTBA (ITPU3HAKU) (PU3HUECKUX
SIBIICHUI;

ONKCHIBATh M3y4YCHHBIE CBOWCTBA TeNl M (DU3MUECKHUE SIBJICHHS, UCIOIB3YS (PU3NYECKUE
BEJIMYMHEI (Macca, 00bEM, TUIOTHOCTH BEIIIECTBA, BPEMSI, ITyTh, CKOPOCTh, CPEIHSIS CKOPOCTh, CHIIA
VIPYTOCTH, CHJIa TSDKECTH, BEC Tela, CUjia TPEHUs, JaBieHue (TBEPAOro Tela, KUIKOCTH, Ta3a),
BBITAJIKMBAIOIIAsl CHUJIa, MEXaHWuecKas padoTa, MOIIHOCTh, IUIEYO CHJIbI, MOMEHT CHJIBI,
KO3 UIIMEHT MOJIE3HOT0 JCHCTBUS MEXaHU3MOB, KWHETHYECKasl U TOTeHLIMaIbHAas SHEPTHsl ), U
OTMCAHUU TPABUIHLHO TPAKTOBATH (PU3NISCKUIN CMBICIT HCIIOIh3YEMbIX BEJTUYHH, KX 0003HAUCHUS
U eIMHUIBI (PU3NYECKUX BEIMYUH, HAXOIUTH (OPMYJIbI, CBSA3BIBAIOIINE JAHHYIO (U3UYECKYIO
BEJIMYMHY C IPYTHMMH BEJIUYMHAMHU, CTPOUTH TPaPUKH H3YyYCHHBIX 3aBHUCHUMOCTEH (DU3MUECKHUX
BEJINYMH;

XapaKTepU30BaTh CBOMCTBA Tel, (PU3UYECKUE SIBJICHUS W TPOLECCHI, UCIIONb3Ys MpaBUiIa
CIIOKEHHMsI CHIT (BIIOJIb OJJHOM MpsiMOif), 3akoH ['yka, 3akon [lackans, 3akoH Apxumesa, MpaBUio
paBHOBecHs phiuara (010Ka), «30JI0TOE MPABUIIO» MEXAHHUKHU, 3aKOH COXPAHEHUSI MEXaHUYECKOM
SHEPruu, IMpU OSTOM JaBaThb CIOBECHYIO (DOPMYJIHMPOBKY 3aKOHA U 3alUCBhIBATh €ro
MaTeMaTU4YECKOE BBIPAXKEHNUE;

O0BSACHATH (PU3UYECKHUE SIBICHUS, TPOIECCHl M CBOMCTBA TEJ, B TOM YHUCIIE U B KOHTEKCTE
CUTYalHil MPAaKTUKO-OPUEHTHUPOBAHHOIO XapaKTepa: BbIABISATh NPUUMHHO-CIEACTBEHHBIE CBS3H,
CTPOUTH OOBSCHEHHWE M3 1—2 JIOrMYeCKHMX MIaroB ¢ Omopod Ha 1-2 HM3y4yeHHBIX CBOHCTBA
(bU3HYECKUX SIBIICHUN, PU3NICCKUX 3aKOHA WM 3aKOHOMEPHOCTH;

pelaTth pacy€THbIC 3a/1a4M B 12 IeHCTBUS, UCTIONb3Ys 3aKOHBI U ()OPMYITBI, CBSA3BIBAIOIINE
¢u3nYecKue BEIMYMHBI: HAa OCHOBE aHalM3a YCJIOBHS 3a/aud 3allUChIBaTh KPATKOE YCJIOBHE,
MOJICTaBIATH (PM3UUYECKUE BETHMUMUHBI B (DOPMYIIBI U IPOBOJUTH PACUETHI, HAXOAUTH CIIPABOYHBIE
JIaHHBIE, HEOOXOMUMBIC Il peUIeHUs 3ajay, OIEHUBATh PEATUCTUYHOCTh TMOJIYYCHHOM
bu3nYECKOil BENTUYMHBL;

pacro3HaBaTh MpoOJIEMbI, KOTOPhIE MOXKHO PEIIUTh TIPU MOMOIIN (GU3HUECKUX METO/IOB, B
OMKMCAHUN WCCIIEJIOBAHMS BBLACIATH MPOBEpseMOe MpPEANoyioKeHnue (TUIoTesy), pa3iandarh U
WHTEPIPETUPOBATH MOTYUYECHHBIN pe3ybTaT, HAXOIUTh OMMUOKH B XOJE OIbITA, JIeJaTh BHIBOIBI
II0 €ro pe3yJibTaram;

MIPOBOJIUTH OTBITHI 110 HAOTIOJAEHUIO (PU3UYECKUX SBJICHUM WM (PU3NYECKUX CBOMCTB TEI:
dbopMynupoBaTh TpOBEpsiEeMble MPEINONOXKEHHUs, COOMpPATh YCTAHOBKY W3 MPEATIOKEHHOTO
000pyI0BaHUs, 3aMTUCHIBATH X0 OIBITA U (HOPMYITUPOBATH BHIBOIBI;

BBITIOJHATh TPSMBIE H3MEPEHUS PACCTOSHUS, BPEMEHM, MAacChl Tena, 00b&Ma, CHIIbI U
TEeMIIEpaTyphl C HUCIOIb30BAaHUEM aHAIOTOBBIX U IU(POBBIX MPUOOPOB, 3aMUCHIBATH MTOKA3aHUS
npuOOPOB C YUETOM 3aJaHHON aOCONMIOTHON MOTPEITHOCTH U3MEPEHHI;

MPOBOJIUTh HCCIEOBAaHUE 3aBUCUMOCTH OJHOW (PU3MUECKOW BEIWYMHBI OT APYrou C
WCIIONIb30BaHUEM TPSIMBIX U3MEPEHHI (3aBUCHMOCTH MYTH PAaBHOMEPHO JBHIKYIIETOCS TEla OT
BpPEMEHHU JBIDKCHUS TeJla, CHJIbl TPEHUS CKOJBXKEHWsS OT Beca Teja, KadecTBa 00pabOTKu
MOBEPXHOCTEW TEJ M HE3aBUCUMOCTHU CHUJIbI TPEHHUs OT IUIOLIAAX CONPHUKOCHOBEHUS TEN, CHJIIbI
YOPYTOCTH OT Y/UTHHEHUS IPY>KUHBI, BRITAJTKABAIOIEH CHUITBI OT 00BhEMA MOTPYKEHHOM YacTH TeJa
U OT TUIOTHOCTH KHJIKOCTH, €€ HE3aBHUCUMOCTH OT IJIOTHOCTH Tela, OT TIYyOWHBI, HA KOTOPYIO
MOTPYKEHO TEJO, YCIOBUH TIIaBaHUS TEJN, YCIOBUM PaBHOBECHSI phluara M 0JI0KOB, Y4aCTBOBATh B
TUTAHUPOBAHHUH YI€OHOTO HCCIIEIOBAHUS, COOMPATh YCTAHOBKY U BBIMONTHITH H3MEPEHUS, CIETYSI
MPEIOKEHHOMY TIIaHy, (PUKCHpPOBATH PE3YNbTAThl TMOJYYCHHOW 3aBUCHUMOCTH (PU3WUECKHX
BEJIMYMH B BHJE TMPEAJOKEHHBIX TaOIuIl U TpapuKOB, JeiaTh BBIBOJABI 1O pe3ylibTaTaM
HCCIIETOBAHMUS;

MIPOBOANTH KOCBEHHBIE H3MEPEHUS (PHU3UUIECKIX BETHMYUH (TUIOTHOCThH BEUIECTBA JKUKOCTH
U TBEPIOIrO TeENa, CWIA TPEHUS CKOJIbKEHHUs, JABICHHE BO3/yXa, BBITAJIKHWBAIOLIAs CHIIA,
JeICTBYIONIAs HA MOTPYKEHHOE B )KUJKOCTh TEJI0, KOA(PPUIIMEHT MMOJE3HOT0 AEUCTBUS MPOCTHIX
MEXaHHU3MOB), CJIEIysS MPEATOKEHHON HMHCTPYKIMH: MPHU BBIMOJIHEHUH H3MEPEHHH cOoOMpaTh
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HKCIEPUMEHTAIBHYIO YCTAaHOBKY M BBIYHCISATH 3HAUEHHUE HMCKOMOW BEJIMYMHBI, COOIIONATh
IpaBUJIa TEXHUKU 0€30I1aCHOCTHU IpU paboTe ¢ 1abopaTopHbIM 000PYIOBAHUEM;

yKa3bIBaTh MPUHIUIBI JCWCTBUS TPUOOPOB U TEXHUYECKUX YCTPOMCTB: BECHI, TEPMOMETP,
JMHAMOMETp, COOOIIAIOIINECS COCY/Ibl, OAPOMETp, pblyar, MOJABUKHBIA U HENOABUXKHBIN OJIOK,
HAKJIOHHAs IJI0CKOCTb;

XapakTepu30BaTh MPUHLUIBI JEHCTBUS U3yYEHHBIX IPUOOPOB U TEXHUUECKUX YCTPOICTB €
Omopoll Ha HUX onucaHuss (B TOM 4MCle: MOJIIMIIHUKYM, YCTPOWCTBO BOJONPOBOJA,
THJIPABIMYECKUN IIpecCc, MaHOMETP, BBICOTOMEp, IMOPLIHEBOH HAcOC, apeoMeTp), UCHONIb3ys
3HaHUS O CBOWCTBaxX (U3MYECKUX SIBICHUH M HE0O0XOoAWMBbIE (U3NYECKHE 3aKOHBI U
3aKOHOMEPHOCTH;

OPUBOAUTH HpHUMEPHl  (HAXOIUTh HMHPOPMALUIO O MPUMEPax) MPAKTHIECKOTO
UCIOJIb30BaHUs (PU3NYECKUX 3HAHWH B IMOBCEJHEBHOW JKU3HM AJs o0ecredeHus 0e30MacHOCTH
npu oOpamieHuu ¢ npuOopaMu M TEXHUYECKUMHU YCTPOMCTBAMH, COXPAaHEHUS 3/I0pOBbS U
COOJIIOJICHHSI HOPM 3KOJIOTMYECKOI0 MIOBEACHNUS B OKpYXKarollei cpee;

OCYIIECTBIIATH 0TOOpP UCTOYHUKOB MHPOpMaIK B IHTepHETE B COOTBETCTBUU C 331aHHBIM
IIOUCKOBBIM 3allpOCOM, Ha OCHOBE HMEIOIIMXCS 3HAHMM M NyTEM CpaBHEHMs Pa3IUYHBIX
UCTOYHHKOB BBLICIATH MH(OpMAIUIO, KOTOpasi SBISETCS MPOTUBOPEYMBON WIM MOXKET OBITh
HEJI0CTOBEPHO;

UCTIOJIB30BaTh TPH BBHIMOJHEHUH Y4YeOHBIX 3alaHUi HAyYHO-TIONYJISIPHYIO JIUTEPATypy
(Gu3nM4ecKoro cojJepXaHus, CIPaBOYHbIE MaTepualibl, pecypchl ceTu VHTepHeT, BlaJeTh
npuéMaMu KOHCIIEKTHPOBAaHUS TEKCTa, MpeoOpa3oBaHHMs WHGOpPMAIMKA W3 OJHOW 3HAKOBOM
CHCTEMBI B IPYI'YIO;

CO3/1aBaTh COOCTBEHHBIE KpAaTKHE MUCHMEHHBICE M YCTHBIE COOOIIEHUS Ha OCHOBE 2-3
UCTOYHUKOB MH(OpMaIK (prU3nYecKoro cofepkaHus, B TOM YHCIe MyOIMYHO

JieNIaTh KpaTKHe COOOILIEHUS O pe3yibTaTax MPOEKTOB MM Y4EOHBIX UCCIIEJOBAHUM, NMPU
3TOM I'PaMOTHO HCHOJIb30BaTh U3YUYE€HHBIA MOHATUHHBIN annapaT Kypca (U3UKHU, COITPOBOXKIATh
BBICTYIUICHHE ITPE3EHTALNEM;

IpU BBIMOJIHEHUH Y4EOHBIX IMPOEKTOB M HCCIEAOBAaHHUM pacnpeneisTb 0O0S3aHHOCTU B
IpyINIe B COOTBETCTBUU C IOCTABICHHBIMU 3a/1a4aMHU, CIIEUTH 3a BBINIOJIHEHUEM I1JIaHa JeMCTBUIA,
aJIeKBaTHO  OLICHMBAaTh COOCTBEHHBIM BKJIaJ B JEATENbHOCTb TIPYIIbI, BbICTPAUBAThH
KOMMYHHKATHBHOE B3aMO/ICHCTBHE, YUUTHIBAsI MHEHUE OKPY)KAIOIIUX.

K xoHuy oOyueHus B 8 kJacce mpeaMeTHbIE pe3yibTaThl Ha Ga30BOM YpOBHE JOJKHBI
oTpaxarb chOPMHUPOBAHHOCTh Yy O0YUaIOIIUXCSI YMEHUI:

UCIMOJIb30BaTh IMOHATHSA: Macca M pa3Mepbl MOJIEKYJ, TEIUIOBOE JIBUKEHHE aTOMOB U
MOJIEKYJI, arperaTHble COCTOSTHUS BEIIECTBA, KPUCTAIIINYECKHE U aMOP(HBIE TeJa, HACHICHHBIN
U HEHACBHIIIEHHBIH Tap, BIAKHOCTh BO3/yXa, TEMIEpaTypa, BHYTPEHHSS SHEpPrHs, TEIJIOBON
JBUTATEb, 3JEMEHTAPHBIM JJIEKTPUYECKUN 3apsijl, JJIEKTPUYECKOE II0Jie, MPOBOJHUKH U
JURJICKTPUKHU, TIOCTOSHHBIHN 3JE€KTPUUECKUN TOK, MArHUTHOE TOJIE;

pa3iauuaTh SBJIEHHUS (TEIUIOBOE pacHIMpeHHEe M CKaThe, Tervlonepenaya, TEeIIoBOe
paBHOBECHE, CMauMBaHUE, KalWJUIAPHbIE SBJICHUS, MCIApeHUe, KOHICHCAIMs, IJIaBlIeHHE,
KpucTayn3anusi (OTBEpJEBaHUE), KUIIEHUE, TeIulonepenada (TerIonpoBOIHOCTb, KOHBEKIUS,
U3JIY4YEHHUE), DJIEKTpHU3alMs Tell, B3aUMOJCHCTBHE 3aps]0B, JNEHCTBUS AIIEKTPUUYECKOIO TOKa,
KOPOTKOE 3aMbIKaHUE, B3aUMO/IEHCTBHE MarHUTOB, JEHCTBUE MAarHUTHOTO TOJISl HA TPOBOJAHMK C
TOKOM, DJIEKTPOMAarHUTHAas MHAYKIMS) MO OMMCAaHUIO MX XapaKTepHBIX CBOICTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOMINX JAHHOE (PU3NYECKOE SBIICHUE;

pacrio3HaBaTh MPOSBICHNUE U3YYSHHBIX (DU3NYECKHX SBICHUH B OKPYXKAIOIIEM MHUpPE, B TOM
ymciie pU3nYecKue SBJICHUS B IPUPOJIE: MOBEPXHOCTHOE HATSKEHUE U KaWUISIPHbIE SBJICHUS B
npUpojie, KpUCTAIBI B Ipupoje, nznydenue ConHIla, 3aMep3aHue BOJIOEMOB, MOPCKUE OpH3BI,
o0pa3oBaHUE pOChI, TyMaHa, MHEs, CHETa, AEKTPUUECKHE SABICHUS B aTMOc(epe, IEKTPUIECTBO
’KMBBIX OPraHM3MOB, MarHUTHOE Ioje 3eMJd, Apeid MOIOCOB, POIb MArHUTHOTO IMOJS JUIS
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JKU3HU Ha 3emJie, MOJISPHOE CUSHUE, IIPU 3TOM NEPEBOJUTH MPAKTHUECKYIO 337a4y B y4eOHYIO,
BBIJICTISITH CYIIECTBEHHBIE CBOMCTBA (TIPU3HAKH) (PU3NUECKUX SBIICHHUIA;

OMKCHIBATh M3yYCHHBIC CBOWCTBA TeN M (DM3MUECKUE SBJICHHS, MCTONB3Yys (DU3MUecKue
BEJIMUMHBI (TeMIepaTypa, BHYTPEHHSIS SHEPIUsl, KOJIMYECTBO TEIUIOTHI, yIeIbHas TEeIJI0OEMKOCTh
BEIIECTBA, YJAETbHAs TEIUIOTA IUIABJICHHS, YyIelbHAas TEIIoTa NapooOpa3oBaHUsA, yelbHAS
TEIUIOTAa CrOpaHusl TOIUIMBA, KOA((UIMEHT TMOJIE3HOr0 JEWCTBUS TEIJIOBOM MAIIUHBI,
OTHOCHUTEJIbHAsl BIAQXHOCTh BO31yXa, >3JEKTPUUECKUN 3apsl, CHJIa TOKa, 3JEKTPUYECKOe
HaNpsDKEHUE, COMPOTHUBIICHHWE MPOBOJIHHUKA, YIEIbHOE CONPOTUBJIICHHE BEIIeCTBa, paboTra U
MOIIIHOCTh DJIGKTPUYECKOTO TOKA), MPU OMUCAHUH MPABHIHHO TPAKTOBATh (PU3UUCCKUI CMBICI
HCIOJIb3YEMBIX BEJTUYMH, 0003HAUCHUS M €JUHUIIBI PU3NYECKUX BEIMYUH, HAXOTUTh (HOPMYIIHI,
CBSI3BIBAIOIIME JAHHYIO (DU3MYECKYI0 BEIUYHMHY C JPYTUMHU BEIHMYMHAMHU, CTPOUTH TIpaduku
M3YYEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEIHYUNH;

XapaKTepU30BaTh CBOMCTBA Tel, (PU3NUYECKUE SBJICHUS U MPOIIECCHI, UCTIOIb3Yysl OCHOBHBIC
MOJIO’KEHUS MOJIEKYISPHO-KMHETUYECKOW TEOPUH CTPOCHHS BEIIECTBA, MPUHIIUIT CYEePIIO3ULIUU
noJie (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHHs 3apsaa, 3akoH OMa ajis yyacTka Iy,
3akoH J[xoyns—JIeHia, 3aKkoH COXpaHeHUs SHEPTUH, IIPHU 3TOM J]aBaTh CIIOBECHYIO (DOPMYIHPOBKY
3aKOHA U 3aIlUChIBATh €r0 MATEMATHYECKOE BBIPAXKEHUE;

O00BSACHATH (PU3UUYECKHE TIPOIECCHl U CBOMCTBA TeJl, B TOM YHCIIE U B KOHTEKCTE CUTYyallUid
MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBISATH MPUUNHHO-CIICICTBEHHBIE CBSA3U, CTPOUTH
0o0BsicHeHHEe M3 1—2 JOTMYEeCKHX MIaroB ¢ OMOpoil Ha 1—2 M3yuyeHHBIX CBOMCTBA (PU3MUECKHX
SIBIICHUH, PU3NICCKIX 3aKOHOB WJIH 3aKOHOMEPHOCTEH;

pelaTh pacyE€THbIC 3a/1a4M B 2—3 IEHCTBUS, UCIIONb3Ys 3aKOHBI U ()OPMYIIBI, CBSA3BIBAIOIINE
¢u3nYecKue BEIMYMHBI: HAa OCHOBE aHalM3a YCJIOBHS 3a/aud 3allUChIBaTh KPATKOE YCJIOBHE,
BBISIBJISITH HEJOCTATOK JAHHBIX U pEIIeHUs 3aJaud, BBIOMpATh 3aKOHBI W (POPMYIHI,
HEOOXOJUMBIE I €€ pelieHus, MPOBOAUTH PACUEThl M CPaBHUBATH IMOJYYCHHOE 3HAYEHUE
bu3nUYeCKOil BETUYMHBI C U3BECTHBIMU JAHHBIMU;

pacro3HaBaTh MpoOJIEMbI, KOTOPbIE MOXKHO PEIIUTh MPHU MOMOIIH (PU3NIECKUX METOIOB,
UCIIOJIb3Ysl ONUCAaHUE MCCIEIOBAHMS, BBIACIATH IMPOBEPSIEMOE MPEANOTI0KEHHE, OLICHUBAThH
MPaBUIILHOCTH TIOPSIKA MMPOBEJACHUS UCCIIE0BAHMS, JIeTIaTh BHIBOJIBL;

MPOBOAMTD OMBITHI MO HAOMIONCHNIO (DU3MYECKUX SBICHUN WM (PU3HMUECKUX CBOMCTB TEN
(KanmWJUTSIpHBIC SIBJIEHWS, 3aBUCUMOCTH JIaBJICHHUsI BO3JyXa OT €ro o0bEMa, TeMIlepaTyphl,
CKOpPOCTH TIpollecca OCTBhIBaHMS M HarpeBaHUsi NpPH HU3JIYYEHHH OT LBETa HU3JIydarouiei
(moryomaroniei) MOBEPXHOCTH, CKOPOCTh HCHAPEHHUS BOJBI OT TEMIIEPATyphl KUIAKOCTH U
IJIOIAaM €€ TOBEPXHOCTH, AJIEKTPHU3alUs Tell M B3aUMOJCHCTBUE 3JIEKTPUUYECKUX 3apsijioB,
B3aUMOJICCTBUE TIOCTOSSHHBIX MAarHWUTOB, BU3yaJH3allUsl MAarHUTHBIX TIOJIEH TTOCTOSTHHBIX
MarHuTOB, JI€WCTBHS MArHUTHOTO TOJIA HAa MPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHUTA,
CBOMCTBa  3JEKTPOJABUTATENsl  IMOCTOSHHOITO  TOKa):  (OpMyIHpOBaTh  MPOBEPSIEMbIE
MPEIOJIOKEHUS, COOMPATh YCTAHOBKY U3 MPEAIOKEHHOT0 000pyI0BaHUS, OMIMCHIBATH X0/ OTIHITA
1 (HOpMyYITHUPOBAThH BBIBOJIBI;

BBITIOJIHSTH NIPSIMbIE U3MEPEHUSI TEMIIEPATYPbI, OTHOCUTEIBHOM BIAXKHOCTU BO3AYyXa, CHIIbI
TOKa, HAIIPSKEHUS C UCTIOJIB30BAHNEM aHAJIOTOBBIX MPUOOPOB U TaTYNKOB (PHU3NUECKUX BEITUYHH,
CPaBHHBATh PE3YJIbTATHI U3MEPEHUH C YIETOM 3aJaHHON aOCONMIOTHON MOTPEITHOCTH;

MPOBOJIUTh HCCIIEOBAaHUE 3aBUCUMOCTH OJHOM (PU3MUECKOW BEJIIMYMHBI OT JPYrol ¢
HCIIOJIb30BaHUEM MPSMBIX U3MEPEHHUI (3aBUCUMOCTb COMIPOTUBIICHUS MIPOBOIHUKA OT €T0 JITHHBI,
TJIOMIAU TIOTIEPEYHOT0 CEYCHHS U YJIEIBHOTO COIMPOTHBIICHHS BEIIECTBA MPOBOJIHUKA, CHIIBI
TOKa, MAYIIET0 4Yepe3 TMPOBOAHMK, OT HaNpsHKEHUST HAa TNPOBOJHUKE, MCCIIEJOBAaHUE
MOCJIE0BATEIHHOIO U MapaJIeIbHOIO COEUHEHHUH MPOBOJHUKOB): IMJIAHUPOBATh HCCIIEI0BaHUE,
coOupaTh yCTAaHOBKY U BBITIONHATh MU3MEPEHUs, CIEAys MPEAJIOKEHHOMY IUIaHy, (PUKCUPOBATH
pe3yNbTaThl TMOJTYYEHHONW 3aBHUCHUMOCTH B BHJE€ TaOmull W rpadukoB, nAeiaTb BBIBOJBI I10
pe3yJibTaTaM HCCIIeI0BaHNUS;
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NPOBOJIUTh KOCBEHHBIC HM3MEPEHUS (GHU3MUSCKUX BENUYMH (yHelbHas TEIUIOEMKOCTh
BEILIECTBA, CONMPOTHBICHUE IIPOBOJHHMKA, pPabdOTa W MOIIHOCTh 3JEKTPUYECKOTO TOKA):
IUIAHUPOBATh M3MEPEHHs, COOMPATh IKCICPHUMEHTAIBHYIO YCTAHOBKY, CIEAYS IMPEIUIOKECHHOM
MHCTPYKIIMH, ¥ BBIYHUCIIATH 3HAYCHUE BEINYHUHBL;

co0III0IaTh TPaBUIIa TEXHUKK 0€30MacHOCTH P paboTe ¢ 1a00paTopHbIM 000PYIOBAaHHEM;

XapaKTepu30BaTh NPUHINIBI ACHCTBUS H3YYEHHBIX TPUOOPOB U TEXHUYECKUX YCTPOUCTB C
OIIOPOM Ha KX OMHUCAHUS (B TOM YHUCIIE: CUCTEMa OTOILICHHUS IOMOB, TUTPOMETP, IapoBasi TypOuHa,
aMIIepMeTp, BOJIBTMETD, CUETUHMK 3JIEKTPHUYECKOM SHEPTUH, HIICKTPOOCBETHTEIbHBIC MPHOOPHI,
HarpeBaTeJbHbIC  JJIEKTPONpHOOPHl  (MpHUMEphI),  JJICKTPHYCCKUE  NPEIAOXPAHUTEIH,
JJIEKTPOMArHuT, JJIEKTPOJBUraTeldb IOCTOSHHOIO TOKa), HCIIONb3ys 3HAHHWS O CBOWCTBAX
¢u3nUecKux sSBICHUNA U HEOOXOJUMbIe (PU3UYECKHE 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTHIE TEXHUYECKUE YCTPOHCTBA M M3MEPHUTEIIbHBIC IPUOOPHI 110 CXeMaM U
CXEMaTUYHBIM PUCYHKAM (XKHKOCTHBII TEPMOMETP, TEPMOC, ICUXPOMETP, TUTPOMETP, IBUTATEITb
BHYTPEHHETO CTOpaHMUsl, dJIEKTPOCKOI, PEOCTaT), COCTABIATh CXEMbI AIICKTPUYECKUX IENel C
HOCJIC/IOBATEIbHBIM W TApaJUICIbHBIM ~ COCJIMHCHUEM 3JICMEHTOB, pas3iinyasi yCIOBHBIC
0003HaYEHHSI HJIEMEHTOB 3JICKTPHYECKUX LIETIeH;

NPUBOJUTH  OpUMEpbl  (HaXoAuTh HMHGOPMALMIO O MpUMepax) MPAKTUYECKOTo
UCIIONIL30BaHUS (PM3MYECKUX 3HAHUH B IOBCEJHEBHOW XHM3HHU IS oOecneueHus 0e30macHOCTH
npu OOpalieHuH ¢ NPUOOpPaMU M TEXHUYCCKUMH YCTPOWCTBAMH, COXPAaHCHHUS 3/I0POBbS U
COOJTIOICHUSI HOPM SKOJIOTMYECKOTO TIOBE/ICHHS B OKPY)KAIOIIEH Cpele;

OCYIICCTBIIATh MOUCK MHPOpPMAaIK (U3UYECKOTro cojepkanus B MHTepHETe, Ha OCHOBE
UMEIOLINXCS 3HAHUH U ITyTEM CPaBHEHHSI IOTTOJHUTEIILHBIX HCTOYHUKOB BBIIENIATH HH(OpMAIHIO,
KOTOpasi SBJISICTCS] IPOTHBOPEUMBON HITH MOXKET OBITh HEJJOCTOBEPHOM;

UCIIONIb30BaTh TPU BBHINOJHEHUN Y4YeOHBIX 33/IaHWH HAy4YHO-TIONMYJISIPHYIO JIUTEpaTypy
(Gu3MUECKOTO COJEp)KaHMs, CHPABOYHBIC MaTepHalbl, pecypchl ceTd VIHTepHeT, BianeTh
npuéMaMi KOHCIIEKTHPOBAaHHS TEKCTa, MpeoOpa3oBaHus MH(GOPMALMH W3 OIHOW 3HAKOBOH
CHCTEMBI B IPYTYIO;

co3aBaTh COOCTBEHHBIC ITMCHMEHHBIE W KpaTKHe YCTHBIE COOOIIeHHs, 0000mas
UH(OPMAIIHMIO U3 HECKOJIbKUX MCTOYHHKOB (DU3UUECKOTO COJCPIKAHHUS, B TOM YHCJIE MyOIUYHO
NPE/ICTAaBIATh PE3yJAbTAaThl TMPOSKTHOH WIIM HCCIEIOBATEIBCKON JESATENbHOCTH, TPH AITOM
IPaMOTHO HCIIOJIb30BaTh HM3YYCHHBIH MOHATHWHBINA ammapar Kypca (H3HKH, COMPOBOXKIATH
BBICTYIUICHHE TIPE3CHTAINEH;

IpU  BBIIOJHEHUM YYEOHBIX TIPOCKTOB UM HCCIICJOBAHUN (PU3MYECKUX MPOIIECCOB
pacnpenenaTs 005S3aHHOCTH B IPYIIIE B COOTBETCTBHUHU C MOCTABICHHBIMH 33/1a4aMH, CIECIUThH 3a
BBINIOJTHEHUEM IUIaHA JICHCTBUI M KOPPEKTHPOBATh €ro, aJeKBaTHO OICHUBATh COOCTBEHHBIH
BKJIaJ] B JICSITEIBHOCTh TPYIIIBI, BHICTPAMBAaTh KOMMYHHKATHBHOE B3aMMOJICHCTBHE, TPOSBIISS
TOTOBHOCTH pa3peniath KOH(IUKTHL

K xoHmy oOyueHus B 9 KJiacce MpeaMeTHBIE Pe3ylbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaxarh cHOPMHUPOBAHHOCTh Y O0YYAIOIINXCS YMCHUH:

UCIIONIb30BAaTh TOHSATHSA: CHUCTeMa OTCY€Ta, MaTepHalbHas TOYKa, TPAEKTOPHS,
OTHOCHUTEIBHOCTh MEXaHMYECKOTO JBMKEHUS, nedopmaiust (ynpyras, IiacTHYecKas), TpeHue,
IICHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTh M TEPErpy3KH, IEHTP TSHKECTH, aOCOIIOTHO
TBEPOE TEJO, IIEHTP TSHKECTU TBEPAOTO Teja, PABHOBECHE, MEXaHHMUYECKHE KOJICOAHHS U BOJIHBI,
3BYK, HH()Pa3BYK U YIbTPa3BYK, JIEKTPOMATHUTHBIC BOJIHBI, IIKaja 3JICKTPOMArHUTHBIX BOJIH,
CBET, OJIM30PYKOCTh U JTAIbHO30PKOCTh, CIICKTPBI UCITYCKAHUS U TIOTJIONICHUs, alb(a-, OeTa- u
raMma-u3JIydeHHs, H30TOIBI, SepHas YHePreTHKa;

pa3nuuaTh SBJICHUS (PAaBHOMEPHOE U HEPAaBHOMEPHOE MPSIMOJIMHEHHOE JIBUXKEHUE,
PaBHOYCKOPEHHOE IPSMOJIMHEHHOE BIKEHHE, CBOOOIHOE Ma/ICHHE TEJl, PABHOMEPHOE JIBHKCHUE
10 OKPYXHOCTH, B3aMMOJICHCTBHE TeJ, PEaKTHBHOE IBIDKCHHE, KOJIeOaTelbHOE JBHKEHUE
(3aTyxaromne 1 BBIHY)KACHHBIC KOJICOaHN), pE30HAHC, BOJIHOBOE JIBIDKEHHE, OTPAKCHUE 3BYKA,
NPSMOJIMHEIHOE PAaCHpOCTPaHEHUE, OTPAKCHHUE M IPEJIOMIICHHE CBETa, MOJHOE BHYTPCHHEE
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OTpaKEHHE CBETa, Pa3JIOKEHHE OEJIOro CBETa B CIEKTP U CIOKEHUE CHEKTPAIbHBIX IBETOB,
JCIIEPCUs CBETA, €CTECTBEHHAs paJHMOaKTUBHOCTb, BO3HMKHOBEHHE JIMHEHUYATOro CHEKTpa
U3JTy4EHHs) 110 ONMCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OIBITOB, AEMOHCTPUPYIOIIUX
JaHHOE (pU3HUEeCcKOe SIBICHUE;

pacrio3HaBaTh MPOSBICHUE H3YYCHHBIX (PU3NUYECKUX SIBIICHUH B OKpY’KaIOLIeM MUpE (B TOM
yuciae (QU3NUECKue SIBJICHUS B MPUPOJE: NPUIMBBI M OTJIMBBI, ABM)KeHHE MaHeT CosHeuHoH
CHCTEMBI, PEAKTUBHOE [IBUKCHHE JKHMBBIX OpPraHU3MOB, BOCIPHUATHE 3BYKOB J>KHBOTHBIMH,
3eMJIETPSICEHUE, CEHCMUUECKUE BOJIHBL, IIyHAMH, 9X0, [[BETA TEJI, OITUYECKHUE ABJICHUS B IPUPOJE,
Ouosornyeckoe JEHCTBHE BHUIMMOIO, YJIbTPa(HOIETOBOIO M PEHTTEHOBCKOTO W3IIyYEHHH,
€CTECTBEHHbIH paOaKTUBHBIN (POH, KOCMUUYECKHE JIyYH, paJHOaKTUBHOE U3ITy4€HUE PUPOIHBIX
MUHEPAJIOB, JEHCTBUE pPAaJUOAKTHBHBIX M3IYYEHUN HAa OpraHu3M 4eJOBEKa), INpU 3TOM
IEPEeBOIUTh PAKTUYECKYIO 3ajjauy B y4eOHYI0, BBIICIATh CYLIECTBEHHbIE CBOMCTBA (IIPU3HAKHU)
(bu3NYECKUX SIBICHUM;

OIKCBIBATh M3YYEHHBIE CBOMCTBA TEN U (PU3MUECKUE SBICHMS, UCIONB3yd (U3NYECKUE
BEJIMYMHBI (CPEAHsIsl U MTHOBEHHAs: CKOPOCTh TeJla IPU HEPAaBHOMEPHOM JBUKEHHUU, YCKOPEHUE,
nepeMelleHue, MyTh, yIIoBas CKOPOCTh, CUJIa TPEHUS, CUJla YIPYTOCTH, CUJIa TSDKECTH, YCKOpPEHUe
CBOOOJHOIO NaJEHHUSA, BEC Tea, HUMIIYJIbC Tella, MUMIYJIbC CHUJIbl, MEXaHHW4eckas pabora u
MOILIHOCTb, IOTEHLIUAJIbHAS SHEPI U TeJa, IOAHATOr0 HaJl IOBEPXHOCTHIO 3€MJIU, OTEHIIMAIbHAS
SHEPrus CHKATOM MPYKUHBI, KHHETUYECKAs] YHEPIUsl, MOJIHAs MEXaHUUYECKasi SHEPrus, Mepruosl U
4acToTa KojeOaHUM, JUIMHA BOJIHBL, [POMKOCTh 3BYKa M BbICOTA TOHA, CKOPOCTb CBETA, [10Ka3aTellb
IPEJIOMIICHUS CPEJIB), IPU OTIMCAHUH PABUIBHO TPAKTOBATH (PH3MUECKUI CMBICI HCIIOIB3YEMbIX
BEJIMYMH, 0003HAYCHUS U €IUHUIIBI (PU3NUECKUX BEIMYMH, HAXOAUTh (OPMYJIbI, CBA3BIBAIOIME
JaHHYIO (DU3MYECKYI0 BENWYMHY C JPYTMMH BEIMYMHAMH, CTPOUTH T'padUKH H3yYEHHBIX
3aBUCUMOCTEN (PU3MUECKUX BEIUYHH;

XapaKTepu30BaTh CBOMICTBa TeJ, (U3NYECKUE SIBJICHHUS M MPOIECCHI, HCIOIb3Ysl 3aKOH
COXPaHEHMsI PHEPIruH, 3aKOH BCEMHPHOTO TATOTEHUs, MPUHLMII CYHNEpHO3UIMU CHJI, NPUHLIUI
OTHOCUTeNbHOCTH ["anmuies, 3akoHbl Hpl0TOHA, 3aKOH COXpaHEHHS UMITYJIbCA, 3AKOHBI OTPAXKEHUS
U TIpEJIOMJICHHsI CBETa, 3aKOHBI COXPAaHEHMs 3apsiIOBOTO M MAacCOBOIO YHMCEN NpU SAEPHBIX
peakuusx, NpU OTOM JaBaThb CIIOBECHYIO (OpPMYJIHMPOBKY 3aKOHa M 3alUCBIBaTh €ro
MaTeMaTHYeCKOE BbIpaXKEHUE;

OOBSACHATH (PU3NUYECKHE IIPOLECCHl U CBOMCTBA TeJl, B TOM YMCJIE U B KOHTEKCTE CUTYyallUi
NPaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BBIABIATh NMPUUUHHO-CIEJACTBEHHBIE CBSI3H, CTPOUTH
00BsicHEHHE M3 2—3 JIOTMYECKHX IIaroB C OMOpPOMl Ha 2—3 M3YyUEHHBIX CBOMCTBA (PU3MUYECKUX
SBJICHUH, (PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemath pacuéTHble 3a7aud (ONMUparoIIMecs Ha CUCTeMYy U3 2—3 ypaBHEHHUM), UCIOJIb3Ys
3aKOHBI U (POPMYJIBI, CBSA3BIBAIOIINE (PU3UUECKUE BETMUYMHBL: HA OCHOBE aHAJIM3a YCIIOBHS 3a/1aun
3aMKChIBaTh KPaTKOE YCJIOBHE, BBISBIATH HEIOCTAIOIIME WM M30BITOUHBIE JAaHHBIE, BHIOUPAThH
3aKOHBl W (OPMYJbI, HEOOXOAWMBIE JJISI pEIIeHUs, IMPOBOAUTH pacuéTbl M OICHHUBATh
PEATMCTUYHOCTD MOJTYYEHHOTO 3HAYEHUS] PU3NYECKON BETUUYHHBI;

pacrio3HaBaTh MpoOJIeMbl, KOTOPbIE MOKHO PEIIUTh MPU MOMOIIM (U3UUECKUX METOJIOB,
UCIIONIb3YSl OMNHMCAHME HCCIEAOBAHUS, BBIACNIATH MPOBEPSIEMOE MPEAINOIIOKEHNE, OLEHUBATh
NpPaBUIBHOCTh TOPSIKA TPOBENEHHUS HWCCIIEAOBAaHMS, JeiaTh BbIBOJBI, WHTEPIPETHPOBATH
pe3yNbTaThl HAOJI0IEHUH U OIBITOB;

IPOBOJUTH OMBITHI 110 HAOMIOJCHUIO (PU3UYECKUX SIBICHUM WM (U3NUECKUX CBOMCTB Tel
(u3yueHue BTOporo 3akoHa HpIOTOHA, 3aKOHa COXpaHEHMsI PHEPIUH, 3aBHCHUMOCThH MEepHoia
KOJIEOaHUH MPYKUHHOTO MasiTHUKA OT MACChl Tpy3a U ®KECTKOCTU MPY>KUHBI U HE3aBUCUMOCTB OT
aMITTUTY/IBI MaJIbIX KOJIeOaHWH, PSIMOJIMHEWHOE PacpoCTpaHEHUE CBETA, PaslIoKeHHE OEJIoro
CBETa B CIEKTP, U3yUCHUE CBOMCTB M300paXEHUS B MJIOCKOM 3€pKaje U CBOMCTB M300pakeHUs
npeaMera B cobuparolei JInH3e, HaOII0IeHHE CIUIOIIHBIX U IMHEHYaThIX CIIEKTPOB U3JIy4eHMS):
CaMOCTOSITENIbHO COOMpaTh YCTAHOBKY M3 M30BITOYHOIO HaOopa 000pyAOBaHUS, ONMUCHIBATH XO/T
OTIBITA U €TO PE3YNbTaThl, POPMYIUPOBATH BHIBOJIBI,
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IPOBOJUTH IPU HEOOXOAMMOCTH CEPHIO MPSIMBIX U3MEPEHUM, OTIPEICIISIsl CpEHES 3HAUCHHE
HU3MEpsieMO BETUYMHBI ((POKYCHOE PACCTOSHHE COOMPAIOIICH JIMH3bI), 0OOCHOBBIBATH BBIOOD
criocoba n3MepeHust (M3MEpUTETHHOTO TPrOopa);

MIPOBOAMTH HCCIIEI0OBAHUE 3aBUCUMOCTEH (PU3UUECKUX BEIMUMH C UCIIOJIB30BAHUEM MIPSIMBIX
U3MepeHuil (3aBUCUMOCTh ITYTH OT BPEMEHU IPU PABHOYCKOPEHHOM JIBIKCHUH 0€3 HauyalbHOU
CKOPOCTH, Iepuo/ia KojaeOaHuii MaTeMaTUYeCKOTro MasiTHUKA OT JIJTMHBI HUTH, 3aBUCUMOCTHU yTriia
OTpaXKEHMsI CBETA OT yrja MaJeHus M yIja NpeJoMJIEHUS OT yIya NaJeHHs): IJIaHUPOBaTh
UCCJIEIOBAaHKUE, CAMOCTOSITENIbHO COOUpaTh YCTAaHOBKY, (PUKCUPOBATH PE3YNbTAThl MOTYyYCHHON
3aBHCUMOCTH (PU3MUECKUX BEIIMYMH B BUJIE TAOIUI] U Tpa)UKOB, ENIaTh BEIBOJIBI IO pe3yJIbTaTaM
UCCJIEJIOBAHMS,

POBOJIUTH KOCBEHHBIC U3MEPEHUS (PU3NUECKUX BETUUMH (CPEIHsS CKOPOCTh U YCKOPEHUE
Tesa MpU paBHOYCKOPEHHOM JBM)KEHUU, YCKOPEHHE CBOOOHOTO MaJeHUS, )KECTKOCTh MPYKUHBI,
KOO(QQHUIUEHT TPEeHHUsS CKOJIbKECHHS, MEXaHW4YecKas pabdoTa W MOIIHOCTh, YacTOTa M TEPUOJ
KoJie0aHU MaTEeMaTHYeCKOT0 U MPYKUHHOTO MasiTHUKOB, ONTHYECKAas CHJIa COOUpAIONIel JTUH3BI,
paZMOaKTHBHBIA (OH): TUIAHUPOBATH M3MEPEHHS, COOMPATh IKCIEPUMEHTAIBHYIO YCTAaHOBKY H
BBITMIOJHATH U3MEPEHHUSI, CIIEAYS MPEAT0KEHHON HHCTPYKIIMH, BBIYUCIISATh 3HAUCHUE BETMUUHBI U
AHAIM3UPOBATH MOJIYYEHHbIE PE3YIbTATHI C YUETOM 33JaHHOM MOrPELIHOCTH U3MEPEHMIA;

coOroaaTh MpaBuiia TEXHUKH O€30M1aCHOCTH MPU padoTe ¢ 1abopaTOPHBIM 00OPYIOBAHHEM;

pa3nuyaTh OCHOBHBIC MPU3HAKU M3YYCHHBIX (PU3UUECKUX MOJENEH: MaTepuaabHas TOUKa,
a0COIOTHO TBEPAOE TEJIO0, TOYCUHBIM HCTOYHUK CBETA, Ty4, TOHKAs JINH34, [IJIaHeTapHas MOJIENb
aToOMa, HyKJIOHHasi MOJI€JIb @aTOMHOT'0 Spa;

XapaKTepU30BaTh IPUHIIUIIBI IEHCTBUS U3YUYCHHBIX IPUOOPOB U TEXHUYECKHUX YCTPOUCTB C
OMOpol Ha WX ONUCAaHUS (B TOM YHCJE: CHUAOMETD, NATUMKU IOJIOKEHUS, PACCTOSHUS U
YCKOpEHHUs, paKera, 5XO0JI0T, OYKH, IEepUCKol, (¢oToamnmnapar, ONTHYECKUE CBETOBOJBI,
CHEKTPOCKOI, TO3UMETp, Kamepa BuiibcoHa), Mcronb3ys 3HaHUS O CBOWCTBAX (DU3MUECKUX
SBJICHUN U HEOOXOMMbIe (PU3MUYECKHE 3aKOHOMEPHOCTH;

UCTIOJIB30BaTh CXEMbl M CXEMaTHYHBIE PUCYHKH M3YYEHHBIX TEXHHUYECKHUX YCTPOMCTB,
U3MEPUTENIBHBIX TPHOOPOB U TEXHOJIOTMYECKHX MPOLIECCOB MPH PEIIEHUH y4eOHO-TIPAKTHUECKUX
3a/1a4, ONTUYECKHE CXEMBI JIJIsl OCTPOEHHUS M300paKeHUIl B MJIOCKOM 3epKajie U coOuparomien
JINH3E;

OPUBOJIUTH NpUMEpPbl  (HAXOAUTh UHGOpPMALMIO O NpUMEpax) MPaKTUYECKOTO
UCIMOJIb30BaHUS (PU3NYECKUX 3HAHWH B MOBCEJIHEBHOW KU3HM AJs o0ecredeHus 0e30MacHOCTH
npu obOpaiieHuu ¢ npuOopaMu M TEXHUYECKUMH YCTPONCTBAMH, COXpPAaHEHUS 310pOBbI U
COOJTIOJIEHHSI HOPM 3KOJOTMYECKOT0 TIOBEICHUS B OKpY Kalollei cpejie;

OCYIIECTBIIAATh MOUCK HMH(pOpManuu  ¢uszndeckoro cojaepxkanuss B  HMHTepHere,
CaMOCTOSTENbHO (POPMYIIHPYS OUCKOBBIN 3apOC, HAXOJUTD MYTH ONPEIETICHUs T0CTOBEPHOCTH
MOJIy4eHHOM MH(OpMAaIMK HAa OCHOBE UMEIOIINXCS 3HAHUHN U JIOTOJHUTEIbHBIX HICTOYHHUKOB;

UCIIOJIb30BaTh TP BBIMOJHEHUHM Y4YeOHBIX 3aJaHUi Hay4YHO-TIOMYJISIPHYIO JIUTEPaTypy
bu3nyecKoro cojaep:KaHus, CIpaBOYHbIE MaTepuanbl, pecypchl cetu VHTepHeT, BIajeTh
npuéMamMM KOHCHEKTHPOBAaHUS TEKCTa, MpeoOpazoBaHMs HHGOpPMAIMM U3 OJHOM 3HAKOBOM
CUCTEMBI B JIPYTYIO;

CO3/1aBaTh COOCTBEHHBIE MUCHMEHHBIE U YCTHBIE COOOIEHHS Ha OCHOBE MH(pOpPMALUU U3
HECKOJIbKUX MCTOYHHUKOB (PU3WYECKOTO COJEpKaHUs, MyOIMYHO MPEICTaBISATh PE3yIbTaThbl
IIPOEKTHOM WJIM HCCIIEI0BATENbCKON JESITEIBHOCTH, IPH 3TOM TIPaMOTHO HCIOJIb30BATh
M3YYEHHBII MOHATUMHBIN anmapaTr U3y4aemoro pasjesna (GU3HKH U COPOBOXK/IATh BBICTYIIJICHHUE
npe3eHTalmen ¢ yuéToM 0ocoOEHHOCTEH ayTUTOPUN CBEPCTHUKOB.
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7 KIIACC
Ne HaumenoBanue KommuecTBo yacos
/o pa3aciioB U TCM Bcero Koutp- || [TpakT- MeTtobl 1 pOpMBI OpraHu3aiui 00yueHus. XapaKTepUCTHKA JeATENLHOCTH || DJIEKTPOHHBIE (uI/I(prBLIe)
[IPOTrpaMMBI bIe Kie oOyyaromuxcs o0pa3oBaTeNnbHbIE PECYPCHI
paboTsI || paboTHI
|Pa3ueJ1 1. ®u3uka u eé poab B NO3HAHUM OKPYKAI0IIero Mupa
1.1 ||®Pusuka - Hayka o 1 BrrsiBrieHre pa3nuuuii Mexxay GU3NUECKUMHA U XUMHUYECKUMU TpeBpalneHusMu. ||bubmroreka LIOK
MpUPOC PacnioznaBanme u knaccupukanus GU3NIECKUX SBICHHUN: MEXaHHYECKHX, https://m.edso00.ru/7f416194

TETIOBBIX, 3JIEKTPHUECKUX, MATHUTHBIX U CBETOBBIX.
Habmonenune u onrcanue pU3NUecKux sIBICHUI

1.2 ||Pusnueckue BeIMIUHbI 2 1 Omnpenenenue LEHB! EICHUS MIKaJIbl H3MEPUTEIBHOTO Ipubdopa. bubmmorexa [IOK
V3mMepeHue TMHEHHBIX pa3MepOB TEJT M MPOMEKYTKOB BPEMEHH C YIETOM https://m.eds00.ru/7f416194
[IOI'PELIHOCTEN.
Uzmepenne 00bEMa )KUAKOCTH U TBEPOTO TeTa.
W3mepenne TemnepaTypbl P MOMOILH KUIKOCTHOTO TEPMOMETpPA U IaTUNKA
TeMIEepaTyphl.
BrinmonHeHne TBOpYECKUX 3aJJaHUH MO MTOUCKY CIIOCOOOB U3MEPEHUS
HEKOTOPBIX (PU3NYIECKUX XapaKTEPUCTHK, HAPUMED, Pa3MEPOB MaJIbIX
00BEKTOB (BOJIOC, TPOBOJIOKA), YIATEHHBIX O0BEKTOB, OOJIBIITNX PACCTOSHUH,
MaJIbIX MPOMEXYTKOB BpeMeHHU. OOCyX)AeHNE TpeiaraeMbIX Crioco00B

1.3 ||[EcTecTBeHHOHAYYHBII 1 Br1iBrkeHne runoTes, OObACHIIOMNX IPOCTHIE SIBICHUS, HAIPUMED: bubnmorexa [IOK

METO/I, IO3HAHUS

— [I0YEMY OCTaHAaBJIMBAETCS JBHXKYILIEECS 110 TOPU3OHTAILHON [IOBEPXHOCTU
TEJNO;

— II0YEMY B JKapKyIo MOTOAY B CBETIION OJI€Xk/I€ IPOXIIaJHEN, UeM B TEMHOM.
[Ipenioxkenue cnoco60B NPOBEPKH UIIOTES.

[IpoBenenue ucciaen0BaHus MO MPOBEPKE KAKOW-TUOO THIIOTE3bI.
[MocTpoenne npocTedmmx Mo ienel GU3NIecKuX sIBIICHUH (B BUJIE PUCYHKOB
WK CXeM), HallpUMep NaJeHNue NpeaIMeTa; NPSIMOIMHEHHOE paclpoCTpaHeHUe

CBE€Ta

https://m.edsoo0.ru/7f416194

Pasnen 2. IlepeoHadyanbHbie CBeIecHHS 0 CTPOCHUH BelecTBa
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n/a

HaumenoBanue

KonnuectBo yacos

pa3zenoB U TEM
IIPOrpamMMBl

Bcero

KonTtp-
131
paboThI

ITpakt-
KHe
paboThI

Metopl 1 GOPMBI OpraHU3aIuy 00yUeHUS. XapaKTePUCTUKA ACATCILHOCTH
oOyJaromuxcs

OnextponHbie (TU(POBLIC)
00pa3oBaTeNbHBIE PECYPCHI

2.1

CTpOGHI/Ie BCIICCTBA

1

Habnronenune n nHTEpIpeTalivs ONBITOB, CBUICTENBCTBYIOMIMX 00 aTOMHO-
MOJIEKYJISIPHOM CTPOEHHH BEIIECTBA: ONBITHI C PACTBOPEHHEM Pa3IHIHbBIX
BEILIECTB B BOJIE.

OreHka pa3MepoB aTOMOB U MOJIEKYJI C HCIIOB30BaHHEM (GoTorpaduid,
MTOJTy9€HHBIX Ha aTOMHOM CHJIOBOM MHKpockore (ACM) — maboparopHast
pabota mo Teme: «OIeHKa JHaMeTpa aToMa METOJIOM PSIOB (C UCTIOIb30BaHUEM
dororpaduin)».

Onpenenenue pa3MepoB MaJIbIX Tell

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

2.2

JBrxeHue u
COECIMHEHHE YaCTUL]

Habnronenue n 00bsicHeHue OpOYHOBCKOTO ABIKEHHUS U ABJICHUS TUPDY3HU.
ITpoBenenue 1 00OBSICHEHHUE OMBITOB M0 HAOIIOACHHIO TEIIOBOTO PACIIUPSHUS
rasos.

[TpoBeneHue 1 0OBSICHEHHE OIBITOB 110 OOHAPY)KESHUIO CHII MOJICKYIISIPHOTO
MNPUTSOHKCHUS U OTTAJIKABAHUS

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

2.3

AFpeFaTHBIe COCTOSAHUSA
BCIIECTBA

Onwucanne (C UCTIONB30BAHUEM MTPOCTHIX MOJIETIEH) OCHOBHBIX Pa3iINInii B
CTPOEHUU T'a30B, KUJKOCTEN U TBEPABIX TEI.

OOBscHEeHNE Maol CYKMMAaEeMOCTH YKHUIKOCTEH U TBEPIBIX TN, OOIBIIOHN
C)KUMaEeMOCTH Ta30B.

OOBbscHenue coxpaHeHus (POPMbI TBEPABIX TNl U TEKYUYECTH JKUIKOCTH.
[IpoBeneHME OMBITOB, JOKA3BIBAIOIINX, YTO B TBEPIOM COCTOSTHUH BOJIBI
YaCTHIIBI HAXOATCS B CPETHEM JIANIbIIE IPYT OT JIpyra (TUIOTHOCTh MEHBIIIE),
geM B JKHIKOM.

Y cTaHOBICHHE B3aMMOCBS3U MKy OCOOCHHOCTSIMH arperaTHbIX COCTOSIHUN
BOJIBI M CYIIIECTBOBAHHEM BOJHBIX opraHn3MoB (MC — Ouosnorusi, reorpadus)

bubmoreka IIOK
https://m.edso00.ru/7f416194

|Pa311

e 3. JIBH2KeHHe U B3auM

oJeliCcTBHE TeJl

3.1

MexaHu4eckoe
JBIKCHHUE

3

1

HccnenoBanue paBHOMEPHOTO IBUKEHUS, ONPEJCICHUE €0 MPU3HAKOB.
Hab6monenue HepaBHOMEPHOTO IBIDKCHUS U OTIPEICIICHIE €T0 OTIIHMYNN OT
PaBHOMEPHOTO JIBIKCHHUS.

OnpeneneHne CKOPOCTH paBHOMEPHOTO JIBMKEHUS (IMIapUKa B XKHUIKOCTH,

MOZICIIN SJICKTPHUIECKOTO aBTOMOOHNIIA U T.)I.).

bubmmoreka IIOK
https://m.edsoo0.ru/7f416194
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No HaunmenoBanue KonnuaecTBo yacos
/o pa3aciioB U TCM Bcero Koutp- || [TpakT- MeTtobl 1 pOpMBI OpraHu3aiui 00yueHus. XapaKTepUCTHKA JEATENLHOCTH || DJIEKTPOHHBIE (uI/I(i)pOBLIe)
IIPOrpaMMBI bic Kue oOyJaromuxcs o0pa3oBaTeNbHbBIE PECYPCHI

paboTHI | pabOTHI

Onpenenenue cpeiHel CKOPOCTH CKOJIbKCHHS OpyCKa HITU IIapHKa 110
HaKJIOHHOM IIOCKOCTH

Pemenwne 3amaq Ha onpe/ieNieHue My TH, CKOPOCTH U BPEMEHH PaBHOMEPHOTO
JBYKCHUA.

AnHanu3 rpadrKoB 3aBUCUMOCTH ITYTH U CKOPOCTH OT BPEMEHH

3.2 |[huepmus, macca, 4 1 1 OOBsCHEHHUE U TPOTHO3UPOBAHUE SIBJICHUH, 00YCIIOBJICHHBIX HHEPIIUEH, bubnunoreka [IOK
TUIOTHOCTD HaIpUMep, YTO MPOUCXOJUT IPU TOPMOKCHUHU HITH PE3KOM MaHEBpPe https://m.edso00.ru/7f416194
ABTOMOOWJISI, IIOYeMY HEBO3MO)KHO MTHOBEHHO TPEKPATHUTH JBIDKEHUE Ha
BEJIOCUIIE/IC WIIM caMOKaTe U T. 1.

[IpoBenenue 1 aHATU3 OMBITOB, IEMOHCTPUPYIOIIUX U3MEHEHHUE CKOPOCTH
IBIKCHUS TeJa B Pe3yJIbTaTe NCHCTBUS HAa HErO JAPYTHX Tell.

Pemrenue 3anau Ha ornpeeneHne Macchl Tesa, ero 00bEMa 1 TIOTHOCTH.
[IpoBeneHye 1 aHATN3 OIBITOB, IEMOHCTPUPYIOIINX 3aBUCHMOCTh H3MEHEHUS
CKOPOCTH TeJIa OT €r0 Macchl MPH B3aUMOJICHCTBUHU TEIL.

W3mepeHne Macchl Tela pa3TuIHBIME CIIOCOOaMH.

Onpenenenne MIOTHOCTH Tella B pe3yNbTaTe U3MEPEHHUS €r0 MacChl M 00bEMa

3.3 (|Cuna. Buasr cun 12 1 2 N3yueHre B3auMOICHCTBHUS KaK MPUYUHBI U3MEHEHHSI CKOPOCTH Tena min ero  ||[budimorexka [JOK
nedopmarum. https://m.edso00.ru/7f416194
Onucanue peagbHBIX CUTYallui B3aUMOJIEHCTBYS TEN ¢ TIOMOIIBIO MOJIENEH, B
KOTOPBIX BBOJIUTCS MOHATHE U N300pa’keHUE CUJIBI.

W3ydeHune cuitbl ypyrocTy.

HccnemoBanne 3aBUCUMOCTH CHITHI YIPYTOCTH OT yITMHEHUST PE3UHOBOTO
LIHYpa WM MPYXKHUHBI (C MOCTpOeHHEM rpaduka).

AHanu3 NPaKTHYECKUX CUTYalMH, B KOTOPBIX NPOSIBISETCS ICHCTBUE CHIIBI
ynpyroctu (YopyrocTb Ma4a, KpOCCOBOK, BETOK JIepeBa  Ip.).

AHanHu3 CUTyalni, CBSI3aHHBIX C SBJICHUEM TATOTEHHS.

OO0psacHeHne OpOUTATFHOTO JBMYKEHHUS TUIAHET C UCIIOJIh30BAHUEM SIBJICHHS
TSATOTEHUS U 3aKOHA MHEPILIMH.

W3mepenne Beca Tena ¢ MOMOIIBIO THHAMOMETPA.

O60cHOBaHME ITOTO CIIOCO0A H3MEPEHUSI.
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n/a

HaumenoBanue
pa3zieyioB U TEM
MIPOTPaMMBbI

KonnuectBo yacos

Bcero

KonTtp-
131
paboThI

ITpakt-
KHe
paboThI

Metopl 1 GOPMBI OpraHU3aIuy 00yUeHUS. XapaKTePUCTUKA ACATCILHOCTH
oOyJaromuxcs

OnextponHbie (TU(POBLIC)
00pa3oBaTeNbHBIE PECYPCHI

AHanu3 1 MOJIEIMPOBaHKE SIBJICHHUS HEBECOMOCTH.

OKCIIepUMEHTAIBHOE NOTy4YeHHE IPAaBUIIA CIIOKEHUS CHUJI, HAPaBJICHHbIX
BJIOJIb OJHOU MPSIMOIA.

Onpenenenne BeTNYUHBI paBHOJAEHCTBYIOLIEH CHII.

I/I3yquHC CHJIbI TPCHUSA CKOJIBKCHUA U CUJIBI TPCHUA IIOKOA.

VccnenoBanye 3aBUCUMOCTH CHIIBI TPEHUS OT CHIIBI AABJICHUS U CBOWCTB
TPYILLUXCS TIOBEPXHOCTEH.

AHanu3 NpakTUYECKUX CUTyallui, B KOTOPBIX MPOSABISAETCA JEMCTBUE CHUIIBI
TPEHUsL, UCTIOJIB3YIOTCS CIIOCOOBI €€ YMEHBILICHHS WIN YBEIMYEHUS (KaTaHUEe Ha
NBDKAX, KOHbKaX, TOPMOKEHUE aBTOMOOMIIS, UCIIOIb30BAHHE MOIIUITHUKOB,
IIJTaBaHUC BOAHBIX KUBOTHBIX U Ilp)

Pemenue 3anau ¢ ucnonp3oBanreM GopMyi It pacdéra CUIbl TSHKECTH, CHIIBI
YIPYTOCTH, CUJIbI TPEHHUS

|Pa311

ej1 4. /laBieHnne TBepAbIX TeJ, KUAKOCTEN U ra3oB

4.1

Hasnenue. Ilepenaua
OaBJICHUA TBEPABIMU
TEJIaMU, KUJKOCTSIMHA U
razamu

3

AHanmu3 1 00bSICHEHHE OIBITOB U MPAKTHYECKUX CUTYAIIHIA, B KOTOPBIX
MIPOSIBIISIETCS CHJIA JaBICHUS.

O6ocHoBaHME CTIOCOO0OB YMEHBIIICHUS M YBEIIMUESHVISI TABICHUS.

WzyueHne 3aBUCHMOCTH JIaBJICHUS ra3a oT 00bEMa 1 TeMIIEpaTypBhl.

M3yuenune ocoOeHHOCTEM MTepeaun JaBICHUS TBEPIBIME TEIIAMU, JKUIKOCTSIMHU
M ra3aMmu.

O6ocHOBaHME PE3YIFTATOB OMBITOB OCOOEHHOCTSIMHU CTPOSHUS BEIIECTBA B
TBEPIOM, KUIAKOM U Ta3000pa3HOM COCTOSHUSX.

DKCIepUMEHTATLHOE JTI0Ka3aTeIbcTBO 3akoHa [Tackais.

Pewienue 3anay Ha pacy€T qaBneHus: TBEPAOIO Tena

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

4.2

JlaBiaeHwne XKuaKOCTH

HccnenoBanre 3aBUCUMOCTH JJABJICHHS KUJIKOCTH OT TNTyOHHBI TOTPYKEHUSI 1
MJIOTHOCTHU >KUJIKOCTH.

Hab6monenue u 00bsCHEHNE THAPOCTATUIECKOTO Mapajokca Ha OCHOBE 3aKOHA
TTackans.

WzydeHne cooOmarommxcst CoCy/10B.

Pemenue 3aJa4 Ha paC‘léT JaBJICHUS KUIKOCTH.

bubmuoreka LIOK
https://m.edsoo0.ru/7f416194



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

YACTHOE OBIIEOBPA30OBATEJIbHOE YVUPEX/JEHUE «HACTHAS HIKOJIA LIOAVB»
Cankr-IlerepOypr, Kpacnocensckoe mocce (I'openoBo) nom 54 xopm.6 oduc Ned
Email: edu@codiv.ru Ten.: +7-812-740-10-88
MHH 7807084185 JInmensust KO CITb Ne 1798 ot 15.04.2016 1.

No HaunmenoBanue KonnuaecTBo yacos
/o pa3aciioB U TCM Bcero Koutp- || [TpakT- MeTtobl 1 pOpMBI OpraHu3aiui 00yueHus. XapaKTepUCTHKA JEATENLHOCTH || DJIEKTPOHHBIE (uI/I(i)pOBLIe)
IIPOrpaMMBI bic Kue oOyJaromuxcs o0pa3oBaTeNbHbBIE PECYPCHI

paboTHI | pabOTHI

OOBsicHeHne IPUHIMIA ASHCTBUS THAPABINYECKOTO Mpecca, THEBMAaTHYECKUX
MalIVH.

AHanu3 1 00BbsICHEHHE IPAKTUYECKUX CUTYaluil, JEMOHCTPUPYIOILNX
MIpOsIBJIEHNE JaBJIE€HUs )KUIKOCTH U 3akoHa [lackans, HampuMep MpoieccoB B
OpraHu3Me Mpu TITYOOKOBOAHOM HBIPSIHUN

4.3 ||AtmocdepHoe naBienue | 6 OKCHepUMeHTAIbHOE 00OHApYKEHUE aTMOC(EPHOro JaBIICHUSI. bubnunoreka [IOK

AnHanu3 1 00bSICHEHHE OIBITOB U MPAKTHYECKUX CUTYAIIHI, CBSI3aHHBIX C https://m.edso00.ru/7f416194
JelCTBHEM aTMOC(HEPHOTO JaBICHHUSL.

OOmBsicHeHue cyniecTBOBaHUS aTMOc(ephl Ha 3emile 1 HEKOTOPBIX TIaHeTaxX
Wiy €€ OTCYTCTBUS Ha Ipyrux IiaHerax u Jlyne.

OObsicHEeHNEe N3MEHEHHUS ITIOTHOCTH aTMOC(EPHI C BBICOTOM U 3aBUCHMOCTH
aTMOC(EpPHOTO AABJICHUS OT BBICOTHL.

Penrenue 3anau Ha pacu€t aTMocepHOTO JIaBICHUSI.

Wzyuenne yctpoiictBa GapoMeTpa-aHeponia

4.4 ||[de¥icTBUE )XUAKOCTH U 6 1 1 DKCHeprUMEeHTAILHOE O0HAPYKEHUE ICHCTBUS JKUIKOCTH U ra3a Ha Bubnuoreka [IOK
rasa Ha IMOTpyXEHHOE B MOTPYKEHHOE B HUX TEJIO. https://m.edso0.ru/7f416194
HUX TeJ0 OrmnpeieneHne BRITAIKHBAIONICH CHITBI, ICHCTBYIOIIEH Ha TENO, MOrPyKEHHOE B
YKUJIKOCTb.

[IpoBenenne 1 06CYX)AEHNE OIBITOB, IEMOHCTPHUPYIOIIUX 3aBUCUMOCTb
BBITAJIKUBAIOLIEH CHIIBI, IEHCTBYIOLIEH Ha TEJO B KHUIKOCTH, OT 00bEMa
MOTPYXEHHOM B JKUAKOCTh YaCTH TeJa U OT INIOTHOCTH JKUIKOCTH.

IIposepka nezagucumocmu blMaIKUSaowell CUbl, Oeticmayiowell Ha meio 6
DICUOKOCIU, OM MACCH Mend.

HccnenoBanue 3aBUCHMOCTH Beca Tella B BOAE OT 00bEMa MOrpyKEHHOH B
JKUJKOCTh YaCTH TeEJA.

Pemenmne 3a1a4 Ha IPUMCHCHUEC 3aKOHa Apngeﬂa " yCJIOBHA TUIaBaHUA TCII.
KoHncTpynpoBanue apeomeTpa HWiIM KOHCTPYUPOBAHHUE JIOJKH U OIIPEIENICHUE €€
rPy30I0AbEMHOCTU

Pasnen 5. Pabota 1 MOIIHOCTB. JHEPrus
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00o0menne (04HO-
3ao0uHas popma)

Ne HaumenoBanue KonnuecTBo wacos
/I paszesioB U TCM Bcero Koutp- || [TpakT- Merop! 1 GopMbI Opranusaiu 00ydeHus. XapaKTepPUCTHKA JEATENbHOCTH || DIEKTPOHHBIE (LIU(POBBIE)
IIPOrpaMMBI BIE KHE oOyuaromuxcs o0pa3oBaTeNbHbBIE PECYPCHI
paboTHI | pabOTHI
5.1 ||PaboTa 1 MOIITHOCTB 3 2 OKCIepUMEHTAIBHOE OIPE/ICIICHNE MEXaHUIECKOH paboThl CHITbI TshkecTr ipu  ||bubmuorexa [JOK
MaJIEHUN TENla M CHIIBI TPEHHS TIPH paBHOMEPHOM IIEPEMEIIEHUH TENIa TI0 https://m.edso0.ru/7f416194
FOPU30HTAJIBHOU MOBEPXHOCTH.
Pacuér momHOCTH, pa3BUBaEMOM IPU NOIBEME T10 JECTHULIE.
Pemenwe 3amaq Ha pac4éT MEXaHUIECKOH paOOTHI U MOIITHOCTH
5.2 |[[IpocTbie MEXaHU3MBI 5 1 OrmpeeneHre BEIUTPHIIIA B CHIIE POCTHIX MEXAHW3MOB Ha MIPUMEPE phluara, bubnunoreka [IOK
[OABUKHOTO U HEMOABUKHOIO OJIOKOB, HAKIIOHHOM IIJIOCKOCTH. https://m.edsoo.ru/7f416194
HccnemoBanne ycnoBwsi paBHOBECHS phIYara.
OO0OHapyKeHHE CBOMCTB MPOCTHIX MEXaHU3MOB B Pa3IMYHBIX HHCTPYMEHTAX U
MIPUCIIOCOOJICHUAX, UCIIOIb3YEMbIX B OBITY U TEXHHKE, & TAKKE B KHUBBIX
OpraHH3Max.
DKcTepuMeHTaIbHOE T0KA3aTEbCTBO PAaBEHCTBA pabOT NP MPUMEHEHUH
MPOCTHIX MEXAHU3MOB.
Onpenenenve KIIJ] HakTOHHON MIOCKOCTH.
Pemenwue 3ama4 Ha MpUMeHEeHNE TIpaBUjia paBHOBeCHs pbrdara u Ha pacuér KITJ{
5.3 ||Mexanunueckas s3HEprus 4 1 OKCIepUMEHTAIIBbHOE OIIPEIEIICHNE N3MEHEHNSI KHHETHYECKON U bubnmorexa [IOK
MOTCHI[MAIBHON SHEPTUH TeJIa PH €ro CKAaThIBAHUM 110 HAKJIOHHOM 1TockocTH. ||https://m.edsoo.ru/7f416194
DopMynHpOBaHUE HA OCHOBE UCCIIEIOBAHHUS 3aKOHA COXPAHEHUS MEXaHUIECKOM
SHEPTHH.
OO0cyx1eHne rpaHnll IPUMEHUMOCTH 3aKOHA COXPAaHEHUS SHEPTUH.
Pemenwe 3aa4 ¢ UCIIONB30BaHNEM 3aKOHA COXPAHEHUS SHEPTUN
[loBTOpeHwme, 2
00001eHNe
| HKOHC}/J'IBTaL[I/II/I 2 ‘ H |
TectupoBanue (3a04Hast 4 4 http://new.vsdo.ru
hopma)
IToBTOpEHUE, 4
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No HaunmenoBanue KonnuaecTBo yacos
/o pa3aciioB U TCM Bcero Koutp- || [TpakT- MeTtobl 1 pOpMBI OpraHu3aiui 00yueHus. XapaKTepUCTHKA JEATENLHOCTH || DJIEKTPOHHBIE (uI/I(i)pOBLIe)
IIPOrpaMMBI bic Kue oOyJaromuxcs o0pa3oBaTeNbHbBIE PECYPCHI
paboTHI | pabOTHI
OBIIEE KOJIMYECTBO 68 12 8
JACOB I10
[TPOI'PAMME
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8 KUIIACC
No HaumenoBanue KonuuectBo yacos
/I pasaciios U TCM Bcero Kourtp- || ITpaxr- MeToasl 1 GOpPMBI OpraHu3auy 00y4eHUs. XapaKTepUCTHUKA ACATEILHOCTH OnektpoHHbIE (LTU(POBHIE)
HPOrpamMMmel ble e 00yJaroIIuXCst o0pazoBaTebHbIE PECYPChHI
paboTsl || paboTHI
Paspnen 1. TenuioBble siBJeHUS
1.1 ||CrpoeHnue u cBOMCTBa 7 1 HaGuroienue u nHTEpIpeTaIysl ONbITOB, CBUACTEILCTBYIONINX 00 aTOMHO- bubmuoreka LIOK

BCIICCTBA

MOJICKYJISIPHOM CTPOCHMH BEILECTBA: OIBITH C PACTBOPEHNUEM Pa3IMYHbIX
BEILIECTB B BOJIE.

Penrenue 3a1a4 Mo ONEHWBAHUIO KOJIMYECTBA aTOMOB WJIM MOJICKYJI B €TUHHLIE
00bEMa BelecTBa.

AHanu3 TeKcTa IpeBHUX aTOMHUCTOB (HampuMmep, Gpparmenrta mosmsl Jlykpenus
«O mpupoe Bemieiy) ¢ u3J10KeHreM 000CHOBAaHUN aTOMHOM TUITOTE3bI
(cMbICIOBOE YTEHHE).

Ornenka yoemuTeNbHOCTH 3THX 000CHOBAHH.

OObsacHeHne OPOYHOBCKOTO IBIDKEHUS, ABIICHUS MU GY3UN U Pa3InIni MeX Iy
HHMH Ha OCHOBE I1OJIOKEHUIN MOJIEKYJIIPHO-KHHETUYECKON TEOPUU CTPOEHUS
BEIIECTBA.

OOnbsicHeHNE OCHOBHBIX Pa3IMYMidl B CTPOSHHH I'a30B, KHUIKOCTEH U TBEPABIX
TEJI C UCTIOIB30BaHMEM TIOJIOKEHUI MOJIEKYJIIPHOKWHETUIECKOH TEOpUH
CTPOCHUSI BEIIECTBA.

[IpoBeneHye ONBITOB 110 BHIPAIIMBAHHIO KPUCTAJUIOB IIOBAPEHHOM COJIM WIIN
caxapa.

[IpoBenenue v 00BSICHEHNE OIBITOB, IEMOHCTPUPYIOIINX KaWUISIPHbIE
SIBIICHUS U SBJICHUE CMaYMBaHUSL.

OOBsicHeHHE POJIM KaIMWJUIAPHBIX SIBIICHUH AJIS IOCTYIIJICHUS BOABI B OPTaHU3M
pacTeHui.

Habmtonenue, nposenenre u 00bsICHEHHE OIBITOB 110 HAOIIOIEHHUIO TETNIOBOTO
pacIIMpPEeHHs Ta30B, KHUIKOCTEH U TBEPABIX TEI.

OO6pacHenue coxpaneHns 00bEMa TBEPABIX TeIl, TEKYUECTH KUIKOCTH (B TOM
YHCJIC, Pa3HULBI B TCKYUCCTH IJIA PA3HBIX X(HHKOCTeﬁ), JaBJICHHW ra3a.
[IpoBenenue onbITOB, AEMOHCTPUPYIOIINX 3aBUCMOCTD JIaBJICHUS BO3AyXa OT
ero oobéma u Harp€BaHUA WU OXJIAXACHUA, U UX O6’b$ICHeHI/Ie Ha OCHOBC
ATOMHO-MOJIEKYJISIPHOTO YICHUSI.

https://m.edsoo.ru/7f4181ce
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Ne HaumenoBanue KonuuectBo yacos
n/n paszienos ¥ TEM Bcero Kowurtp- || TTpaxt- Mertost 1 GOPMBI OpraHU3auN O0yUEeHHS. XapaKTePUCTHKA e TeTbHOCTH DnekTpoHHBIE (ITU(POBHIC)
HpOrpaMMel bIe Kie 00yYaroIuXCst o0pasoBaresbHbIE PECYPCHI
paboTHI | pabOTHI
AHaH3 MPaKTUYECKUX CUTYaIlUi, CBI3aHHBIX CO CBOWCTBAMH Ta30B,
JKUJIKOCTEN U TBEPABIX TEI
1.2 ||TeruoBbIe IPOIECCHI 21 3 O0ocHOBaHME TIPABUJI H3MEPEHUS TEMITEPATYPHI. bubnunoreka [IOK

CpaBHEHHE Pa3TUYHBIX CIIOCOO0B U3MEPEHHS U IITKAT TEMIIEPATYPhI. https://m.edsoo.ru/7f4181ce
Habnronenue n 00bsCHEHUE ONBITOB, JEMOHCTPUPYIOIINX U3MEHEHUE
BHYTPEHHEH SHEPIuH Tesa B pe3yiIbTaTe TEIUIonepeaay U paboThl BHEIIHUX
CHIL.

Habmonenne u 00bsICHEHHE OIBITOB, 00CYKIEHUE MPAKTUIECKUX CUTYaIINH,
JEeMOHCTPHUPYIOIINX Pa3JIMUHbIC BUIBI TEIJIONEPEAAYH: TEIIIONPOBOIHOCTD,
KOHBEKIIHIO, U3ITyUeHHE.

UccnenoBanue siBeHMs TEMI000MEHA TIPU CMEIIMBAHUN XOJIOTHON U TOpYeH
BOJIBL.

Habnronenue yctaHOBIEHUS TEIJIOBOTO PABHOBECHS MEXKAY ropsiueil u
XOJIOZHOMN BOJIOH.

Omnpenenenue (M3MepeHNE) KOIWIECTBA TEIUIOTHI, IIOJyYEHHOTO BOIOH pU
TEII000MEHE C HarpeThIM METAJUIMYECKUM LUIHHAPOM.

Onpenenenne (M3MEpPEeHNE) YAEIbHON TEIIOEMKOCTH BEIIECTBA.

Penrenue 3a1a4, CBSI3aHHBIX C BBIYHCICHUEM KOJIIMYECTBA TETUIOTHI U
TETIOEMKOCTH TIPH TETNIO0OOMEHE.

AHau3 CUTyaIlii MPaKTUIECKOTO UCIIOJIL30BAHMUS TEIUIOBBIX CBOWCTB BEIIECTB
W MaTepualioB, HAPHUMED, B IEJISIX SHEProcOePEIKEHHS: TETIOU3OIISIIHNS,
sHEeprocOeperaoIne KpbIii, TePMOAKKYMYJIATOPHI U T.JI.

Habntonenue siBjeHni ncnapeHus ¥ KOHACHCALNH.

HccnenoBanue nporiecca UCTIapeHus Pa3InIHbIX KUIKOCTEH.

OObsicHeHUE ABJICHUH HCIIApEHHS U KOHAEHCAIMU Ha OCHOBE aTOMHO-
MOJIEKYJISIPHOT'O YUCHHUSI.

Hao6monenue u 00bsCHEHHE poTIecca KUTICHUS, B TOM YUCIIE 3aBUCUMOCTH
TEMIIepaTypbl KHTICHUS OT JIABJICHUS.

Omnpenenenue (M3MEpeHNE) OTHOCUTEIILHON BIAYKHOCTH BO3IyXa.
Habnroenue nmpoiiecca riaBieHUs] KPUCTAUIMIECKOTO BEIIECTBA, HAPUMED,
IbJ1a.
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n/m

HaumenoBanue
pa3lesoB U TeEM
MIPOTPaMMBI

KonnaectBo wacoB

Bcero

Kontp- || IIpakT-
bIC KHE
paboTHI | pabOTHI

Mertonp! 1 GOPMBI OpraHU3anuH 00y4IeHHs. XapaKTePUCTHKA IS TEeIEHOCTH
oOydaronxcs

DnekTpoHHBIE (ITU(POBHIC)
00pa3oBaTenbHbBIE PecypChl

CpaBHeHUE MTPOIECCOB TUIABJICHUS KPUCTALTUYCCKUX TS U Pa3MATUCHUS IPU
HarpeBaHuM aMOP(HBIX Tell.

Onpenenenne (M3MepeHNE) YACIbHON TEIUIOTH TUIABJICHHS JIb/IA.

OObsacHeHUE SIBIICHUH IIABICHUS M KPUCTAIDTU3AINH HA OCHOBE aTOMHO-
MOJICKYJISIPHOTO YUCHUSI.

Pemenwne 3ama4, CBA3aHHBIX C BEIYHCICHHEM KOJIMYECTBA TETUTOTHI B IMPOIIECcax
TeIUIoNepeaady Py TUIABJICHUN U KPUCTAILTU3AIUH, UCTIAPEHUH H
KOHJICHCAIIUH.

Ananus CI/ITyaHI/Iﬁ IMPAKTHUYCCKOro NPpUMCHCHU A SIBJICHUM TIaBJICHUS U
KpUCTAIUIH3AINH, HATIPUMED, TIOIYICHHE CBEPXIHCTHIX MaTEPHAIIOB, COJICBAs
rpesika u Jap.

AHanu3 paboThl ¥ OOBSICHEHUE MPUHIIMIIA ACHCTBUS TEILUIOBOTO JBUTATEIIS.
Brrurcnenne Kom4decTBa TEIUIOTHI, BBIACISIONMIETOCS IIPH CTOPAHUH PA3THIHBIX
Bu0B TorumBa, u KIIJI neurarens.

OO0cCyxIeHUE FKOIOTHUECKUX MOCIICACTBUN UCTIONB30BAHUS ABUraTeNIeH
BHYTPEHHETO CTOPAHUS, TETIOBBIX M THIPOAIEKTPOCTAHIIHIA

Pa3n

eJ1 2. DjekTpruyecKue i MArHUT

HbIC SAIBJICHUSA

DNeKTpUYecKue 3apsipbl.
3apspKeHHBIE Tella U UX
B3aMMOJICHCTBHE

6

1

Habntoenue u npoBeICHUE OMBITOB M0 3JCKTPHU3ANUU TEN IPU
CONIPUKOCHOBESHUH U UHIYKITUCH.

Hab6mtonenue u 00bsCHEHNE B3aUMOACHCTBUS OJTHOMMEHHO U PA3HOUMEHHO
3apsDKEHHBIX Tell.

OOBscHEHUE PUHIINTIA JEUCTBUS IEKTPOCKOTA.

OObsIcCHEHUE SIBIICHUI 3JICKTPU3ALIMHU IPH COIMTPUKOCHOBEHUHU TEJl U MHYKIHEH
C UCIIOJIb30BAHNEM 3HAHUI O HOCUTEIISAX AIEKTPUIECKHX 3apsJIOB B BEIIECTBE.
PacrioznaBanue v 00bsCHEHUE SBICHUH 3JEKTPU3AIMH B TIOBCETHEBHON YKU3HMU.
Habutoienue u 00bsICHEHHE OIBITOB, HIUTFOCTPUPYIOIINX 3aKOH COXPaHECHUS
3JIEKTPUIECKOIO 3apsiia.

Ha0uroieHue onbITOB 10 MOACITUPOBAHUIO CHIIOBBIX JIMHHN DIIEKTPUIESCKOTO
TTOJISL.

HccnenoBanue ASHCTBUS JIEKTPHUUECKOTO OIS HA TIPOBOJHUKHU M JTUJICKTPUKH

bubmoreka [IOK
https://m.edsoo.ru/7f4181ce
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Ne HaunmenoBanue KonnuecTtBo yacoB
/i pasaciioB ¥ TEM Bcero Kowurtp- || TTpaxt- Mertost 1 GOPMBI OpraHU3auN O0yUEeHHS. XapaKTePUCTHKA e TeTbHOCTH DnekTpoHHBIE (ITU(POBHIC)
HPOrpaMMel bIe Kue 00yYaroIMXCS 00pa3oBarebHbIE PECYPCHI
paboTHI | pabOTHI
ITocTostHHBIN 18 2 HaOuroienue pa3iuyHbIX BUIOB ISHCTBUS 3JCKTPUYSCKOTO TOKA U bubmuoreka IIOK
ANIEKTPUYECCKHUI TOK oOHapyXeHHe 3TUX BUIOB JCHCTBUS B TOBCEAHEBHON JKU3HU. https://m.edsoo.ru/7f4181ce

Habnronenne BO3HUKHOBEHHUS Ta30BOT0 pa3psiia U AJIEKTPUIECKOro TOKA B
xunkoctd COOpKa M UCTIBITAHUE ANEKTPHYCCKOH LIEMH OCTOSHHOTO TOKA.
W3mepeHne cuibl TOKa aMIIepMETPOM.

W3mepeHne aMeKTpUIecKOoro HanpsHKeHHs. BOJIBTMETPOM.

[IpoBenenue u 0OBACHEHUE ONBITOB, JEMOHCTPUPYIOIINX 3aBUCUMOCTD
3NEKTPUYECKOT0 COMTPOTUBIECHUS IPOBOIHUKA OT €T0 JUIMHBI, IJIOLIaIn
[IOTIEPEYHOTO CEUECHMSI 1 MaTepHuaa.

NccnenoBanne 3aBUCUMOCTH CHIIBI TOKA, TPOTEKAOLIETO YEPE3 PEIUCTOP, OT
COTIPOTHUBJICHUSI PE3UCTOPA U HANPSKEHUS Ha Pe3UCTOpeE.

IIpoBepka npaBuiia CI0KEHUS HAIPSDKEHUM IIPU IIOCIEA0BATEIEHOM
COEIMHEHNH ABYX PE3UCTOPOB.

[IpoBepka nmpaBuia 11t CUIIBI TOKA TIPY NTApaIEIbHOM COETMHEHUHT
pE3HCTOPOB.

AHanM3 CUTyalui MOCIeI0BaTEIbHOTO U MAPAIIIENIBHOTO COETUHEHMS
[IPOBOJHHKOB B JOMAIIIHUX 3IEKTPUIECKHUX CETAX.

Pemenue 3aga4 ¢ ucnonb3oBanueM 3akoHa OMa u Gpopmyi pacuéra
3JIEKTPUYECKOTO CONTPOTUBIICHUS IPH MOCIEN0BATENEHOM U MApaJJIEIbHOM
COEIMHEHHUH ITPOBOTHUKOB.

Omnpenenenne pabOTHI AIIEKTPUIECKOTO TOKA, MPOTEKAIOIIETO Yepe3 PEe3UCTOP.
Onpenenenne MOITHOCTH MEKTPUIECKOT0 TOKA, BBIJIEIAEMOI Ha pe3nCTope.
NccnenoBanne 3aBUCHMOCTH CHIIBI TOKA Y€pe3 JTAMIIOUYKY OT HAIPsKEHUS Ha
HEH.

Onpenenenne KIT1J[ narpeBatens.

HUccnenoBanre npeodpa3zoBaHus SHEPTUHU NPH MOIBEME TPpy3a
3JIEKTPOJIBUTATEIIEM.

OOBsICHEHUE YCTPOMCTBA U MIPUHITUIIA TEHCTBUS TOMAITHIX
3JIEeKTPOHArPEBATENBHBIX TPUOOPOB.

OOBsicHeHHE IPUYMH KOPOTKOTO 3aMBIKAHUS M IPUHIIMIIA IEHCTBUS IJIABKUX
[pEAOXPAHUTETIEH.
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UACOB I10 ITPOI'PAMME

Ne HaumenoBanue KonuuectBo yacos
/1 paszesioB U T€M Bcero Konrtp- || IIpakr- Mertost 1 GOPMBI OpraHU3auN O0yUEeHHS. XapaKTePUCTHKA e TeTbHOCTH DnekTpoHHBIE (ITU(POBHIC)
MIPOTrPaMMBI
porp bIe Kue 00yYaroIMXCS 00pa3oBarebHbIE PECYPCHI
paboTHI | pabOTHI
| H ‘ ‘ ‘PGHICHI/IG 3a/1a4 C MCII0JIb30BaHKueEM 3akoHa Jlkoyns—Jlenna H
MarsuTHbI€ SBIICHUS 6 HccnemoBanre MarHUTHOTO B3aMMOASHCTBHS ITOCTOSTHHBIX MAarHUTOB. bu6nmoreka IJOK
Wzyuenne MarHuTHOTO TIOJIS IOCTOSIHHBIX MarHUTOB MPH UX 00bEMHEHUH U https://m.edsoo.ru/7f4181ce
pa3eneHun.
HccenenoBanrie MAarHUTHOTO B3aUMOACHCTBHUS TTOCTOSHHBIX MAarHUTOB.
W3ydeHrne MarHuTHOTO TIOJIS IIOCTOSIHHBIX MAarHUTOB TIPH UX 00BETMHEHUH U
pa3ieNeHun.
[IpoBeneHme OMBITOB MO BU3YAIH3AIMH OISl IOCTOSTHHBIX MarHUTOB.
W3ydeHune sSBIeHNS HAMarHUYUBaHUS BEIIECTBA.
HccnenoBanue ASHCTBUS JIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEIIKY.
[IpoBeneHME OMBITOB, AEMOHCTPUPYIOIIMX 3aBUCUMOCTh CHJIBI B3aMMOICHCTBUS
KaTYIIKA C TOKOM ¥ MarHUTa OT CHJIbI ¥ HATIPABJICHHUS TOKA B KAaTYIIKE.
AHaIH3 CUTyalnuii IPaKTHYECKOTO MPUMEHEHUS JIEKTPOMArHuTOB (B OBITOBBIX
TEXHUYECKUX YCTPOUCTBAX, POMBIILICHHOCTH, MEAMIIUHE).
WzydeHne nelicTBUS MarHUTHOTO TIOJISl Ha MPOBOJHUK C TOKOM.
WzydeHne nericTBUS 3NEKTPOIBUTATEINS.
Mamepenne KIIJl anexTpoaBUraTeIbHOM YCTAHOBKH.
Pacno3naBanue U aHaIU3 pa3aIu4HbIX IPUMEHEHHUN AIEKTPOABUTraTENIEH
(TpancnopT, OBITOBEIE YCTPOWCTBA U IIp.)
DNeKTpOMarHuTHas 4 1 OMBITHI TIO UCCIICAOBAHUIO SBICHUS 3JIEKTPOMATrHUTHON MHTYKITHH: bubmunoreka LIOK
WHTYKITHST HCCIIeIOBAaHNE N3MCHEHHI 3HAYCHHS M HAMIPABJICHHS HHIYKIIMOHHOTO TOKa https://m.edsoo.ru/7f4181ce
| HKOHCy.HI)TaHI/H/I 2 ‘ ‘ H H
TectupoBanue (3a0uHast 4 http://new.vsdo.ru
dhopma)
[loBTOpEnue, 4
000011IeHHEe (0YHO-
3aouHas hopma)
OBIIEE KOJIMYECTBO 68 12
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9 KJIACC
Ne HaumenoBanue KonuuectBo yacos
n/m pas3zesioB U TEM Bceero || Kontp- || IIpakt- | Metozs! u (hopMBbI OpraHu3anuu o0yueHus. XapaKTePUCTHKA JISATSILHOCTH OnexTpoHHbIe (IU(POBHIC)
pOrpaMmal Ble Kue oOydaronuxcs o00pa3oBaTenbHBIE PeCypPCHI
paboTHI | pabOTHI
Pazgen 1. MexaHuveckue siBJIeHUSA

MexaHU4eckoe
IBIDKEHHUE U CIIOCOOBI
€ro ONHUCaHUs

10

AHanu3 1 00CyXIeHHE PA3THUYHBIX IPUMEPOB MEXaHUUECKOTO IBUKECHHUSL.
O6cysKaeHue rpaHull IPUMEHUMOCTH MOJIENTN «MaTepUATbHAS TOUKaY.
Onwucanne MEXaHMYECKOTO JIBHXKEHUSI Pa3IMUHBIMU criocobamu (ypaBHEHHE,
Tabmuna, rpaduk).

AHanN3 )KU3HEHHBIX CUTYallui, B KOTOPBIX MPOSBISIETCS OTHOCUTEIBLHOCTh
MEXaHUYECKOTO JIBUKECHHUS.

Habnronenne MexaHMYECKOro IBMXKEHUS T€JIa OTHOCUTENIBHO PAa3HBIX TE
OTCU€Ta.

CpaBHeHue IyTel U TPaeKTOPHUM JBM)KEHUS OJTHOTO U TOTO K€ Tena
OTHOCHUTEJILHO Pa3HbIX TEN OTCUETA.

Amnanu3 Tekcra [anuest 06 OTHOCUTENBHOCTH ABHKCHUS; BHITIOJTHEHUE
3aJIaHUi 10 TEKCTY (CMBICTIOBOE UTEHHE).

Onpenenenune cpeHel CKOPOCTH CKOJIBKEHNU OpycKa UITH IBHKEHHS [IIapuKa
10 HAKJIOHHOH MIIOCKOCTH.

AHanu3 1 00CyX/1eHHe ClIOCO00B NPUOIIKEHHOTO ONPEeJIEHISI MTHOBEHHOM
CKOPOCTH.

Omnpenenenue CKOPOCTH PAaBHOMEPHOTO IBMKEHUS (IIapUKa B )KUAKOCTH,
MOJIEJIN 3JEKTPHUUECKOTO aBTOMOOMIIA U T.

I.).

Onpenenenue myTH, TPOHACHHOTO 3a JaHHBIN MPOMEKYTOK BPEMEHH, U
CKOPOCTH TeJia 10 rpauKy 3aBUCHMOCTH ITyTH PABHOMEPHOT'O ABHKEHHUS OT
BpPEMEHH.

O6cyxeHne BO3MOKHBIX TPUHIIUTIOB JEHCTBHS TPHUOOPOB, H3MEPSIOLIIX
CKOpOCTbH (CIIMJJOMETPOB).

Brruncnenue myT ¥ CKOPOCTH NPH paBHOYCKOPEHHOM MPSIMOJIMHEHHOM
JIBY)KCHHUU Tena.

Omnpenenenue MpoiIEHHOTO MyTH U YCKOPEHUsI IBIKEHHS TeJia 10 rpaduKy
3aBUCHMOCTH CKOPOCTH paBHOYCKOPEHHOI'O MPSIMOJIMHENHOTO ABMKEHUS Tela

OT BPEMEHHU.

Bu6nmoreka IJOK
https://m.edsoo.ru/7f41a4a6
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n/m

HaumenoBanue
pa3lesoB U TeEM
MIPOTPaMMBI

KonnaectBo wacoB

Bcero

Kowutp- || Ipaxr- | Merozst u popmsr opranusanuu 00y4eHus. XapaKTepUCTHKA AeATeIbHOCTH

bIC KHeE 00yYaroImuXxcs
paboTsl || paboTHI

DnekTpoHHBIE (ITU(POBHIC)
o0pa3oBaTenbHbBIE PECypCh

NPOMENCYMKU 6PEMEHU 00UHAKOBDI.

HAKJIOHHOH IJIOCKOCTH.

MEXAHNUYECKOT'O ABMIKECHUA pa3JIMYHBIX BUIOB.

IIposepka eunomesvl: eciu NPU pagHOYCKOPEHHOM O8UNCEHUU De3 HaYalbHOU
CKOpOCMU RYMU OMHOCAMCS KAK PO HEeUEMHbIX Yucesl, Mo COOMEemcmayrouue

Onpenenenne yCKOpeHUs Tea Mpu paBHOYCKOPEHHOM JBM)KEHUU TI0

W3mepeHue neproia U 4acToThl 0OpaIleHus Tejia 0 OKPYKHOCTH.
Onpenenenne CKOPOCTH paBHOMEPHOTO JBMKEHUS Tella 110 OKPY>KHOCTH.
Pemenwne 3amaq Ha onpe/ieleHne KHHEMATHIECKIX XapaKTePUCTHK

PacnioznaBanue u mpuOIMKEHHOE OMICAaHUE PA3TUYHBIX BUIOB MEXaHUIECKOTO
JBIDKEHHS B IPUPOJIE U TEXHUKE (Ha MpuMepax CBOOOAHO MaJaroIiyX Tell,
JBIDKEHHSI )KUBOTHBIX, HEOECHBIX TeJl, TPAHCIIOPTHBIX CPEICTB U IIp.)

BsaumoneiicTBue Ten

20

BJIMAHUSA APYTUX TCJI, IPCIAATCTBYOIINUX ABUKXCHULO.

(cMBICTTOBOE UTEHUE).

CHUCTEMaX OTCUETA.

OTHOCUTENHFHO KaOWHeTa (PU3HKH.
BBIYUTAHUIO BEKTOPOB.
YCKOPEHUS Tela OT MPUIIOKEHHOW K HEMY CHJIBI K MacChl Tea.

CJIOJKEHUS CUIL.
Onpenenenne xECTKOCTU NPYKHUHBL.

Hao6monenue u 00Cy>KIeHIE OMBITOB C JIBMKEHUEM Tella TPH YMEHBIEHUH

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

AHanu3 TekcTa [anumes ¢ onrcanueM MBICJICHHOTO SKCIIEPUMEHTA,
00OCHOBBIBAIOIIETO 3aKOH MHEPIIMH; BBITIOJHEHHUE 33JaHHid 110 TEKCTY

O6CY)KI[CHI/16 BO3MOKHOCTHU BBITIIOJIHCHHA 3aKOHAa MHCPLIUH B PA3JINIHBIX

Habmonenue u 00CykKeHre MEXaHUIECKHUX SBJICHUN, IIPOUCXOISAIINX B
cucteme orcu€ra «Tenexka» mpu e€ paBHOMEPHOM M YCKOPEHHOM JBIKEHUHU

JlelicTBUSA ¢ BEKTOpaMU CHJI: BBITIOJIHEHUE 3a/IaHUH 1O CIIOKEHUIO U
HaGuroienue v/niu mpoBeJeHHUE ONBITOB, IEMOHCTPUPYIOIIUX 3aBUCUMOCTh

AHanu3 U 00bSICHEHHUE SIBJICHUI ¢ UCIIOIL30BAHUEM BTOPOT'O 3aKOHa HzroTona.
Pemenue 3a7a4 C UCIIOJIb30BAHUEM BTOPOI'O 3aKOHA HrroTona u npaBuiia
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n/m

HaumenoBanue
pa3lesoB U TeEM
MIPOTPaMMBI

KonnaectBo wacoB

Bcero

KonTtp-
bI€
padoThI

ITpakt-
KHE
paboThI

Mertopl 1 GOPMBI OpraHu3anuK 00yUeHHs. XapaKTePUCTHKA ACSITEIbHOCTH
oOyJaromuxcs

DnekTpoHHBIE (ITU(POBHIC)
o0pa3oBaTenbHbBIE PECypCh

AHanm3 cUTyanui, B KOTOPBIX HaOMIOgar0TCs ynpyrue nedopMarui, 1 ux
00BsICHEHHE C UCTIOJIb30BaHKHEM 3akoHa ['yka.

Pemrenue 3agau ¢ ncnonp3oBanueM 3akoHa ['yka.

I/ICCHCI[OBHHI/IC 3aBUCHUMOCTH CUJILI TPCHUS CKOJIBKCHUSA OT CUJIBI HOPMAJIBHOT'O
JIABIICHUSI.

O6cyxnenue pe3ynbTaToB UCCIEJOBAHUS.

Onpenenenne ko3hGUIMEHTa TPSHUS CKOJIBKCHUYSL.

W3MepeHue CUITbI TPEHHSI TOKOSI.

Perrenue 3ana4 ¢ HCMONBb30BaHUEM (OPMYIIBI JJISI CUITBI TPEHUS CKOJTBKCHUS.
AHanu3 IBWKEHHS TeJ TOJBKO MO IEHCTBUEM CHIIBLI TSKECTH — CBOOOIHOIO
MaJCHUS.

OOBsicHEHUE HE3aBUCHMOCTH YCKOPESHHUST CBOOOTHOTO TaJICHHUS OT MacChl Tema.
O1eHKa BEIMYUHBI CHIIBI TSATOTEHHS, IEHCTBYIONIEH MEX Iy ABYMsI TeIaMu (A5t
pa3HBIX Macc).

AHanu3 IBMKCHUS HEOSCHBIX TEJT MO JCHCTBHEM CHIIBI TATOTEHHUS (C
WCTIOJIb30BAaHUEM JIOTIOJIHUTEIBHBIX HCTOYHUKOB HH(OPMAIIUH).

Pemenue 3aa4 ¢ UCMOJIB30BAHUEM 3aKOHA BCEMUPHOT'O TSTOTCHUS U (POPMYJIBI
JUTSL pacuéTa CHIIbI TSHKECTH.

AHaITU3 OPUTHHATIBHOTO TEKCTa, OMHCHIBAIONIETO MPOSIBICHHS 3aKOHA
BCEMHUPHOTO TATOTCHUS; BHITTOJIHCHHUE 3aIaHUN IO TEKCTY (CMBICIIOBOE UTEHUE).
Habntoenue u 00CyKICHUE OMBITOB M0 M3MEHEHHIO Beca Tela MpH
YCKOPEHHOM JIBUKCHHUH.

AHanu3 yCJIOBUM BOSHUKHOBEHUSI HEBECOMOCTH U TIEPETPY3KHU.

Penrenue 3anau Ha ornpe/ieNieHne Beca Tela B Pa3lINUHbIX yCIOBHUSX.

AHanu3 cui, IeHCTBYIONINX Ha TEJO, MOKOSIIeecs Ha OTope.

Onpe/eneHne MeHTPa THKECTH PA3IHYHBIX TEI

3aKOHEI COXpaHCHUA

10

Habmronenue n o0cyxaeHne ONBITOB, IEMOHCTPUPYIOLINX MEpeaady UMITyJIbca
[IPU B3aUMOACHUCTBHUH Tell, 3aKOH COXPaHEHHS UMITYJIbCA IIPH aOCOIIOTHO
YIPYIOM U HEyNPYTrOM B3aUMOJECHCTBUM TEJL.

AHaM3 CUTyaluil B OKPY’KAIOLIEH JKU3HU C HCIOJIb30BaHUEM 3aKOHA
COXpaHEHUs UMITYJIbCA.

Bu6mmoreka IJOK
https://m.edsoo.ru/7f41a4a6
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n/m

HaumenoBanue
pa3lesoB U TeEM
MIPOTPaMMBI

KonnaectBo wacoB

Bcero

KonTtp-
bI€
padoThI

ITpakt-
KHE
paboThI

Mertopl 1 GOPMBI OpraHu3anuK 00yUeHHs. XapaKTePUCTHKA ACSITEIbHOCTH
oOyJaromuxcs

DnekTpoHHBIE (ITU(POBHIC)
o0pa3oBaTenbHbBIE PECypCh

PacnioznaBaHue ABIEHUS PEAKTUBHOTO JBW)KECHUS B IPUPOJE U TEXHUKE.
IIpuMeHeHne 3aK0Ha COXpAHEHUST UMITYJIbCA JUI PacuéTa pe3yIbTaToB
B3auMOJENCTBUA Tel (Ha MpUMepax HEYIPYroro B3auMoIeHCTBUS, YIPYToro
LIEHTPaJIbHOr0 B3aMOICHCTBHS IBYX OJJUHAKOBBIX T€J, OJTHO U3 KOTOPBIX
HETIOABHKHO).

Pewrenune 3a1a4 ¢ UCIONB30BAaHUEM 3aKOHA COXPAHEHUS UMITYJIbCA.
Omnpenenenue pabOTHI CUITBL YIIPYTOCTH MPH MOIBEME TPpy3a ¢ UCTIOIE30BAHUEM
HENOABMKHOT'O U OJBIKHOT'O OJIOKOB.

M3mepenre MOITHOCTH.

Wzmepenne noTeHIUANEHON SHEPTHH YIPYTO Ae(OPMUPOBAHHON MPY>KUHEIL.
W3MmepeHne KNHETHYECKON SHEPTUN Tella 0 AJITUHE TOPMO3HOTO ITyTH.
OKCIepUMEHTaIbHOE CPAaBHEHNE N3MEHEHUS TOTCHIIMATbHON M KHHETUYECKON
SHEPTUH Tena NpU ABUKEHUU 110 HAKJIOHHOW IIIIOCKOCTH.

OKcnepuMeHTa bHAas TPOBEPKA 3aKOHA COXPAHEHUS MEXaHUUECKOI SHEPTUU
[pyU CBOOOHOM NaJECHUH.

IIpuMeHeHne 3aK0Ha COXpAaHEHUSI MEXAaHUYECKOW SHEPTUU JJI pacuéra
MOTEHIIMAIBHON M KUHETUYECKON SHEPTUM Tea.

Pemenue 3a1a4 ¢ MCTIOJIB30BAaHUEM 3aKOHA COXPAHEHUS] MEXaHUYECKOM dHEPTUU

Pa3n

e 2. MexaHnveckue KoJae0aHUA M BOJTHBI. 3BYK

MexaHnueckue
KoJe0anus

8

Habntonenue kosiebanuii moj NeiicTBUEM CHIT TSDKECTH M YIIPYTOCTH U
oOHapyXeHHUE TOJJOOHBIX KOJICOAHUN B OKPYIKAIOIIEM MHUPE.

AHanu3 xoneOaHuil rpy3a Ha HUTH U Ha TIPYKUHE.

OmpeieneHne 4acToThl KOJICOAHUH MATEMATHYECKOTO U TIPYKHHHOTO
MAasITHUKOB.

Hao6monenue u 00bsICHEHHUE SIBIICHIS pe30HAHCA.

HccnenoBanre 3aBUCUMOCTH MEpro/ia KOIeOaHui MOIBEIIEHHOTO K HUTH TPpy3a
OT JIJTUHBI HUTH.

[TpoBepka HE3aBUCUMOCTH TEepUo/Ia KojiebaHuii rpy3a, MOABEIICHHOTO K JICHTE,
OT Macchl Ipy3a.

bubmoreka IIOK
https://m.edsoo.ru/7f41a4a6
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oOyJaromuxcs

DnekTpoHHBIE (ITU(POBHIC)
o0pa3oBaTenbHbBIE PECypCh

HaGmonenue u o0CyXIeHNEe OIBITOB, IEMOHCTPHPYIOIINX 3aBUCHMOCTD
nepro/ia KoieOaHui MPY>KHHHOTO MAasiTHHKA OT MacChl Ipy3a M KECTKOCTH
MPYKHHBI.

[IpuMeHeHne MaTeMaTHYECKOTO U MIPYKUHHOTO MasiTHUKOB B KaUeCTBE
MOJIeTIeH [T OTIHCaHus KOJIeOaHUH B OKPYIKaIOIIeM MHUpE.

Pemrenue 3ana4, CBSI3aHHBIX C BBIYHCICHUEM WIIM OLEHKOHN 4acTOTHI (TIeproaa)
KoseOaHui

Usmepenue yckopeHusi c60600H020 NAOeHUs

Mexanunueckue BOJIHEL.

3ByK

OOHapy>keHHe U aHAJIN3 BOJHOBBIX SIBICHHN B OKPYKAIOILIEM MHpE.
HaGmoenue pacpocTpaHeHus TPOAOIBHBIX U TIOMEPEUHBIX BOIH (Ha MOJIEIIH)
1 0OHapyKEHHE aHAJIOTUYHBIX BUIOB BOIH B IPUPOE (3BYK, BOJTHBI Ha BOJIE).
Brrunciienye AMHBI BOJIHBI M CKOPOCTH PaclpoCTpaHEeHUs 3BYKOBBIX BOJIH.
DKcIepUMEHTANIBLHOE OIPEieTICHNE TPAHUIl YaCTOTHI CIBIIIMMBIX 3BYKOBBIX
KoJIeOaHUi.

Haburoienme 3aBUCMMOCTH BBICOTHI 3ByKa OT YacTOTHI (B TOM YHCIIE, C
WCTIOJIb30BaHUEM MY3bIKaJIbHBIX HHCTPYMEHTOB).

Habnronenue u 00bsicCHEHUE SIBJICHUS aKyCTHYECKOTO PE30HaHCa.

AHanu3 OPUTrHHAIBHOTO TEKCTa, MOCBSIIEHHOTO UCTIONB30BAHUIO 3ByKa (MU
yIbTpa3ByKa) B TEXHUKE (3XOJIOKAIMS, YIBTPa3BYK B MEIUIIMHE U JIP.);
BBINOJIHEHHE 33JaHUM 10 TEKCTY (CMBICIIOBOE YTEHHUE)

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

Pa3n

e 3. DJIeKTPOMArHUTHO

€ IM0JIC JJIEKTPOMArHUTHBIX BOJIH

BHGKTPOMaFHI/ITHOG I10JIC
" DJICKTPOMArHuTHBIC

BOJIHBI

6

[MTocTpoenne paccykaeHUH, 000CHOBBIBAIOIINX B3aHMOCBS3b AIEKTPUUECKOTO U
MAarHUTHOTrO MOJEH.

DKCIepUMEHTATbHOE U3YYEHHE CBOMCTB AJICKTPOMATHUTHBIX BOJIH (B TOM YHCIIC
C TMIOMOIIBI0 MOOMIIBHOTO Tesle()OHA).

AHaI3 pEHTTEHOBCKUX CHUMKOB YeJIOBEYECKOTO OpraHu3Ma.

AHaJM3 TEKCTOB, OMUCHIBAIOIIMX MPOSIBICHUS JICKTPOMATHUTHOTO M3y ISHUSI
B IIPHPOJIC: )KUBBIC OPTaHU3MBI, U3TyUSHHUSI HEOCCHBIX TeJl (CMBICIOBOE YTCHHE).
Pacrio3HaBanue 1 aHAJIU3 Pa3TUYHBIX IPUMEHEHHH 3JIEKTPOMAarHUTHBIX BOJH B

TCXHHUKCE.

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



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

YACTHOE OBIIEOBPA30OBATEJIbHOE YVUPEX/JEHUE «HACTHAS HIKOJIA LIOAVB»
Cankr-IlerepOypr, Kpacnocensckoe mocce (I'openoBo) nom 54 xopm.6 oduc Ned

Email: edu@codiv.ru Ten.: +7-812-740-10-88

WHH 7807084185 JInuensus KO CIIb Ne 1798 ot 15.04.2016 1.

n/m

HaumenoBanue

KonnaectBo wacoB

pas3zienoB U TeM
MIPOrpaMMBbl

Bcero

KonTtp-
bI€
padoThI

ITpakt-
KHE
paboThI

Mertopl 1 GOPMBI OpraHu3anuK 00yUeHHs. XapaKTePUCTHKA ACSITEIbHOCTH
oOyJaromuxcs

DnekTpoHHBIE (ITU(POBHIC)
o0pa3oBaTeNbHbIE PeCypChl

M3yueHue BOJIHOBBIX CBOMCTB CBETA.
Pemenue 3anau ¢ nucnonp3oBanueM GOpMyI sl CKOPOCTH JEKTPOMATrHUTHBIX
BOJIH, AJIMHBI BOJIHBI U YaCTOTHI CBETA

Pazn

ea 4. CBeToBbIE IBJICHUS

3aK0OHBI
pacnpoCTpaHeHUs cBeTa

Habmntonenue onbITOB, JEMOHCTPUPYIOIINX SIBICHUE IPSIMOIMHEHHOTO
pacnpocTpaHeHus cBeTa (BOSHUKHOBEHUE TEHH U MOJIyTEHH), U UX
HWHTEPIIPEeTaLHs C UCTIOIb30BaHUEM MOHATHS CBETOBOIO JIy4a.

OOmBsicHeHUE U MOJICITMPOBAHIE COTHEYHOTO U JIYHHOTO 3aTMEHUH.
HccnenoBanne 3aBUCUMOCTH YIUIa OTPa)KEHUSI CBETOBOTO JIyda OT yIiia
MaJCHHUS.

Wzyuenne cBOHCTB N300payKeHUs B ITIOCKOM 3€pKalie.

Ha0monenne u 00bsICHEHHE OIBITOB TI0 TIOMYYSHHUIO H300paKeHHI B BOTHYTOM
1 BBIITYKJIOM 3€pKajax.

HaGuroienue u 00bsICHEHNE OIBITOB IO MIPETIOMIIEHHIO CBETA Ha TPAaHUIIE
PA3IUYHBIX CPEll, B TOM YHCJIE OMBITOB C MOJIHBIM BHYTPEHHUM OTPaKEHHUEM.
HccnenoBanue 3aBUCHMOCTH YIUIa IPEJIOMIIEHHS OT yTila MaJeHHs CBETOBOIO
Ty4ya Ha TPaHUIE «BO3AYX—CTEKIION.

Pacno3naBanue sSIBIEHUI OTpaKeHUs U NIPENIOMIIEHUS CBETA B IIOBCEAHEBHOM
YKU3HU.

AHanu3 1 00BbSICHEHHE SIBJICHUS ONTUYECKOTO MUPAXKA.

Pemmenne 3a1a4 ¢ MCTIONB30BaHNEM 3aKOHOB OTPAXKEHHUS M NPEJIOMIICHHUS CBETA

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

JIMH3BI 1 ONITHYECKHE
pHOOPHI

[Tomryuenue n300paXkeHMiA ¢ TOMOIIBI0 COOMPAIOIIEH U PacCenBaIOIIEH JTNH3.
Omnpenenenue GHOKyCHOrO pacCTOSIHUS U ONTUYECKON CHJIbI COOMparoLIeit
TTHH3BI.

AHanu3 yCTpOWCTBA U MPUHLIMIA JEHCTBUS HEKOTOPHIX ONTUYECKUX TPHOOPOB:
¢oroanmnapaTa, MUKPOCKOIIa, TEJIECKOIIA.

W3yuenue Mozenu rjia3a Kak ONTHYECKOH CUCTEMBI.

AHanu3 siBIeHHI OJIM30PYKOCTH U JallbHO30PKOCTH, MPUHIIMIIA IEHCTBUS OYKOB

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

Pasnoxenue 0emoro

CBCTa B CIICKTP

Habmonenue pa3noxxenns 6e10ro cBeTa B CIIEKTP.

bubmuoreka IIOK
https://m.edsoo.ru/7f41a4a6
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Habmonenne u 00bsiICHEHHE OIBITOB IO TTOMYYEHHIO OEJIOT0 CBETa MPH
CIIOKEHHUH CBETa PA3HBIX I[BETOB.

[IpoBenenme n 0OBACHEHUE OMBITOB 110 BOCIIPUATHIO [IBETA MPEAMETOB TIPH UX
HaOJIOICHUH Yepe3 IBETOBbIe (QUIILTPHI (IIBETHBIC OUKH)

Pa3a

ea 5. KBanToBble siBjIeHHus

Ucnyckanue u
HOTJIOLIEHHE CBETa
aTOMOM

4

O6cyxnenue menu onbIToB Pesepdopaa mo rccneoBaHNO aTOMOB,
BBIIBMJKCHUEC TUIIOTE3 O BO3MOXKHBIX PE3YJIbTAaTaX OIMBITOB B 3aBUCUMOCTU OT
MPEeAINOoIaraeéMoro CTPOSHUsS aTOMOB, (hOpMyJIUpOBaHHE BHIBOAOB U3
pE3yIbTATOB OIBITOB.

OO6cyxieHne MPOTUBOPEUHIA TUTAHETAPHOIN MOJIETTH aTOMa W OCHOBAHHM IS
runote3bl bopa o cramoHapHBIX OpOUTaX AIEKTPOHOB.

Habnronenue CrtonIHbIX ¥ IMHEHYATHIX CIIEKTPOB U3ITyUCHHUS Pa3IHIHbIX
BEIIECTB.

OOmBsicHeHUE JTMHEHYATHIX CIIEKTPOB H3ITYyUSHHS

Bu6nmoreka IJOK
https://m.edsoo.ru/7f41a4a6

CTpOGHI/Ie AaTOMHOTI'O
AApa

O6cy>xkneHue BO3MOXKHBIX TUIIOTE3 O MOJEISIX CTPOSHHUS SIpa.

Omnpenenenue cocrasa sjep 1Mo 3aJaHHBIM MaCCOBBIM M 3apSIOBBIM YHCIaM U
TI0 TIOJIOKEHUIO B TIEPUOIMUYECKON CHCTEME IEMEHTOB.

AHann3 U3MEHEHHUS COCTaBa s/[pa M ero TOJIOKESHUS B TIEPHOIMUECKOM CHCTEME
TP 0-PaJJHOAKTUBHOCTH.

HccnenoBanre TPEKOB (i-4aCTHIL IO TOTOBBIM (pOTOrpadusIM.

OOHapy>keHHe U U3MEpEHUE paIualoOHHOrO0 (JOHA C IOMOLIBIO JO3UMETPa,
OLICHKA €r0 MHTEHCHBHOCTH.

AHanmu3 OHOJIOTHYECKIX U3MEHEHHM, TPOUCXOIAIINX IO ICHCTBHEM
PaaANOAKTUBHBIX HSqueHHﬁ.

Vcnonb30BaHue pagMoOaKTUBHBIX U3TYYCHUH B MEIUIIHE

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

SInepHble peakuuu

Pemienue 3agau ¢ UCIOJIb30BaHUEM 3aKOHOB COXPAHEHUSI MACCOBBIX U
3apA7OBBIX YKCEN Ha ONPENCICHUE PE3YIbTATOB SIIEPHBIX PEAKIIHI; aHAIN3
BO3MO>KHOCTH WJIM HEBO3MOYKHOCTH SIAEPHON PEAKIINU.

OreHKa HEPTUH CBSI3M S/IEP C UCMOIB30BaHUEM (OpMyITbl DMHINTEHHA.

bubmuoreka IIOK
https://m.edsoo.ru/7f41a4a6
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No HaumenoBanue KonnaectBo wacoB
/i pa3esioB U TeM
MIPOTPaMMBI

Bcero || Kontp- || ITpakt- || MeTozast 1 popMbl opraHusannn 00y4eHus. XapakTepucTHKa ACSTEIbHOCTH DnekTpoHHBIE (ITU(POBHIC)
BIe KHie oOyyaromuxcs o0pa3oBaTenbHbBIE PECypCh
paboTsl || paboTHI

OO6cyxieHne MepCIeKTHB UCITOIF30BAaHUS YIIPABISIEMOTO TEPMOSIEPHOTO

CHHTE3A.
O6cyxkaeHue MpenMyIIecTB U IKOJIOTHYECKUX MTPOOIIeM, CBSI3aHHBIX C SACPHOM
SHEPreTUKOU
Paznean 6. [loBTopsitonie-0000mammii Moayab
[loBTOpenwue n 4 BrimonmHeHe yaeOHBIX 3aJaHIH, TPEOYIOMNX JEMOHCTPAITUU bubmmorexa [IOK
0000IICHHE COIePIKAHUS KOMIIETEHTHOCTEH, XapaKTepHU3YIOIINX €CTECTBCHHOHAYYHYIO TpaMOTHOCTE: —  ||https://m.edsoo.ru/7f41a4a6
KypcoB ¢usuku 3a 7-9 MIPUMEHEHUS TTOTyYSHHBIX 3HAHUH [T HAYYHOTO 00BsICHEHUS (PU3NYECKUX
KJIaCChl SIBJICHUH B OKpY’Karollel IpUpo/ie, B TOBCEIHEBHO KU3HU U BBISIBICHUS

(bU3HYECKNX OCHOB psiia COBPEMEHHBIX TEXHOJIOT I, — IPUMEHEHUS] OCBOCHHBIX
OKCIICPUMCHTAJIbHBIX yMeHI/Iﬁ JJIA UCCIIEAOBAaHUA (I)I/I?J/ILICCKI/IX HBJ’ICHHﬁ, B TOM
YHCIIe JUTS TIPOBEPKH 'MITOTE3 U BBISBICHHUS 3aKOHOMEPHOCTEH.

Pemenne pac4€THBIX 3a1a4, B TOM YUCIIE MPEANONAraloInX HCIOIb30BaHUE
(u3nUecKnux MOJieNiell 1 OCHOBAaHHBIX Ha COJICP)KaHUH PA3ITUYHBIX Pa3/IeiioB
Kypca QU3HKH.

BeimosiHeHHe ¥ 3a1UTa rPpyNHOBBIX WM HHIUBHYAJIBHBIX IPOEKTOB,
CBSI3aHHBIX C COJIEPKAHUEM Kypca QU3UKH

| Koncymyraum | 2 | | | |

TectupoBanue (3a04Hast 4 4 http://new.vsdo.ru
opma)

IToBTOpEHME, 4

060061IeHne (09HO-
3aouHas popma)

OBLIEE KOJIMYECTBO 102 12
YACOB I10 ITPOTPAMME
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IHOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
Ne ypoka
E é s lg Tema ypoka IIpakTuyeckas padora dopmMa KOHTPOJIS
3| g3
< Z
O A
1 2 3 4 5

Paznen 1. ®uznka — Hayka o mpupojae

1.

®dusnuka — Hayka o npupone. Asnenust npupoipl. PU3NYECKHUE SIBICHHUS.

2.

dusnueckue BeauuuHbl. M3mepenne Gpu3nyeckux BeIu4uH. TOUHOCTh U
IIOIPEIIHOCTh U3MEPEHUM.

IIOMOILIBIO MOJIEJIEH.

1) JIP Nel «Ormipenienenue 1eHsl AeIeHUs U3MEPUTEIBHOT0 Mpubopay JIP Nel «Ompenenenue
LIEHBI JEJIEeHUA
U3MEPUTETIBHOTO
npudopa»

2) EcrecTBeHHO-HayuHBIN MeTo To3HAHHA. Onrcanne GU3HYECKHUX SIBICHHUH C

Pazpnen 2. [lepBoHayajibHbIe CBeICHUS O CTPOCHUM BellleCTBA

Ckopoctb. Enununel ckopoctu. Pacuet nytu u BpeMeHH IBUKEHUS

3. CrpoeHnue BemiectBa. ATOMBI M MOJIEKYJIbI, X pazMepbl. ONbITHL,
JIOKA3bIBAIOIME TUCKPETHOE CTPOCHUE BEILIECTBA.
3) JIP Ne2 «Omnpeienenue Tect
JIP Ne2 «OmnpenienieHne pa3MepoB MajbIX TEJ» pa3sMePOB MaJIbIX TEI»
4. JlBwxenue monekya. bpoyHoBckoe nBukenue. Anddysma.
5. ArperaTHble cCOCTOsIHUS BeniecTBa. CBOWCTBA ra30B, JKUAKOCTEN U TBEPJIBIX TEN
4) O6o0maromuii ypok «IlepBoHadaibHBIE CBEIEHUSI O CTPOCHUH BEIIECTBAY.
Paznen 3. /IBuikeHue M B3anMo/IeiicTBHE TeJl
6. Mexannyeckoe IBHKeHUE. PaBHOMEPHOE U HEPABHOMEPHOE JIBUKEHHUE.
7.
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3 4
5) Pacuer nytu u Bpemenu Bmxenus. Pemenne 3agau Tecr
8. Nuepuus. Macca — mepa unepTHocTH Tena. Eqununbl Macesl. I3Mepenne
MAacchbl Tela.
9. ITnotHocTs. Pacyer Maccel 1 00beMa TeJa 1o ero MmIOTHOCTH
6) JIPNe 3 (BupryanbHast)
«M3mepenne oobema
tenay. JIPNe 4
(BupTyanbHast)
JIPNe 3 (Bupryansnas) «3mepenue oobema tena». JIPNe 4 (supryanbnast) «OmnpeneneHue MIOTHOCTU
«Ornpesenenue MIOTHOCTH TeJay TENa»
10. Pacyer Maccel 1 00beMa Tena Mo ero MIOTHOCTH Tecr
11. Cuna xak XxapakTepUCTHKa B3auMoielicTBUs Tel. fBienue TsaroreHus. Cuia
TSKECTH.
12. Cwuna ynpyroctu. 3akon I'yka
13. Bec Tena. CBs3b MeXy CHIION TSDKECTH M MAcCOM Telia
7) Cuia TsKeCTH Ha Apyrux riaHetax. Gu3nueckue XapakTepUCTUKY TUIAHET.
8) JIPNeS «I'pagyupoBanue
Wsmepenne cut. [Tuaamomerp. JIPNoS «["panyrpoBanue npy>KUHBI U U3MEpPEHHE NPYKUHBI U U3MEPEHUE
CHJI TUTHAMOMETPOM. CHJI TUHAMOMETPOM.
9) Bec tesa. HeBecomocTs.
14. CrnosxeHue IByX CUJI, HallpaBJIEHHBIX 110 OJHON NpsMOil. PaBHOAEHCTBYIOIIAs.
10) Pemenne 3anau mo teme «PaBHOAEHCTBYOIIAS CHIT
15. Cuna tpenus. Tpenue nokos.
11) TpeHue B npupoe 1 TEXHUKE.
12) JIPNe 6 «MccireioBanme 3aBUCIMOCTH CHUJTBI TPSHHS CKOJTBKECHHS OT TIIOIAIH JIPNe 6 «MccnenoBauue

COIMPUKOCHOBCHUS TCII U HpI/I)KI/IMaIOH_ICﬁ CHJIBI»

3aBUCHUMOCTH CHUJIBI
TPEHUSA CKOJIBXKCHUSA OT
IJIomanaun
COIMPUKOCHOBCHUSA TCI U
HpI/I)KI/IMaIOH_[eﬁ CHJIBD»
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13) O6o0maromuii ypok 1mo temam «MexaHnueckoe JBKeHuey, «Macca. Tect
[TnotHOCTBY, «CHiibl», «PaBHOIEHCTBYIOMIAS CUID»
Pasnen 4. /laBienne TBepAbIX TeJ, :KUJAKOCTEH U ra3oB
16. Hasnenue TBepaoro tena. Equnuist gaBinenus. CriocoObl yMEHbBIIICHUS U
YBEJIIMYCHUS JTABJICHUS
17. [laBiienue raza
18. [lepenaua naBneHus KUIKOCTAMU U razamu. 3akoH [lackais
19. JlaBieHne B )KHAKOCTH U raze. PacueT gaBieHUs »KUAKOCTH HA JHO U CTCHKHU
cocyna
14) Pemenne 3agau mo Teme «/JlaBiieHue B »KUAKOCTH | ra3e. 3akoH [lackamsay
20. Coo01marormecs: CoCyIbl Tect
15) I'uapaBarueckuii mpece
16) Manowmetpsl. [TopiiHeBoOM )KUAKOCTHBINA HAcOC
17) ATMmocdepa 3emMii ¥ IPUYUHA €€ CYIECTBOBAHUSI.
21. Bec Bo3ayxa. ATMocdepHOoe naBieHue.
18) N3mepenue atmocdeproro gasnenus. OneiT Toppuueniu
19) bapomerp-anepoun. AtmocdepHoe AaBlieHHe Ha Pa3TUYHBIX BHICOTAX
20) Pemenwne 3amad mo reme ATMocdepHOe TaBIeHHUE.
21) VYpok-uccienoBanue «AHaau3 1 00bSICHEHHE OIBITOB U MPAKTHYECKUX CUTYALHH,
CBSI3aHHBIX C JISHCTBUEM aTMOC(EPHOTO JTABJICHHSD)
22. JleficTBrE XKUIKOCTHU U Ta3a Ha MOTPYKEHHOE B HUX TEJO. 3aKOH ApxuMmena
22) JIPNe 7 «OnpenienieHre BHITAIKABAIOIICH CHIIBI, IEWCTBYIONIEH Ha JIPNe 7 «Omipenenenue
MOTPY>KEHHOE B KUJKOCTb TEJI0» BBLITAJIKWBAIOIICH CHJIBI,
JIEACTBYIOIIEH HA
MOTrPY>KEHHOE B JKUJIKOCTb
TEIO0»
23. [InaBanue ten. [1naBanue cynos. Bo3ayxomnnasanue
23) Pemienue 3a1au no reme « ApXMMeI0Ba CUIIAY.
24) Pemenue 3agau mo TeMe «Y CIIOBHSA IUIABaHUS Teja B KUIKOCTH.
25) Pemenue 3amau no reme «JlaBiaeHue TBEPABIX TeJl, )KUAKOCTEH U ra30B) Tecr

Pasnen 5. PaboTa u MOIHOCTB. DHeprus
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24. Mexanunyeckas padora. EquHuiiel paboTsl
25. Mountgocts. EquHUIEI MOIITHOCTH
26. Pemenue 3agau mo teme «PaboTa, MOIITHOCTEY
27. [Ipocteie Mexanu3mbl. Poruar. PaBHOBecHe cuil Ha pbryare
26) Prryaru B Texnuke, ObiTy 1 ipupoe. JIP Ne8«BwisicHenue ycinoBust pasHoBecus | JIP Ne8«BrisicHeHne Tect
pbryara YCJIOBUS PaBHOBECHS
pbIyara
28. Pemenne 3amad no reme «Yca0BUE paBHOBECUS pblUara.
27) Koaddurment nonesnoro nericreus mexanu3zMoB. JIPNe 9 «Onpenenenue KI1J[ | JIPNe 9 «Onpenenenue
IIPY TIOIbEME TeJa 110 HAKIIOHHOW INTIOCKOCTH» KII npu nogbeme tena
110 HAKJIOHHOMU
TIJIOCKOCTH
28) Pemenue 3anad o teme «Pabota u MonrHocTh. KITI».
29. Bnoku. «301m0T0€ MPaBUIIO MEXaHUKU
30. Oueprust. [loreHnmanbHas 1 KHHETUYECKast SHEPTHS.
31. [IpeBparnieHue 0THOTO BHJIa MEXaHUYECKON IHEPTUHU B IPYTroi. 3aKOH
COXPAHEHUS MEXAHUYECKOW YHEPTUH.
32. Pemenwne 3amau mo reme «PaboTa 1 MOIIIHOCTE. DHEPTHS. Tect
33. Peseps. O0o0marormii ypok mo teme «Padbora u MOUTHOCTh. DHEPIrHsDy
34. Peseps. O0o0maromumii ypok 3a Kypc 7 kjiacca
KoncyabTanumn
Koncynbranus.
Koncynpranusa
TectupoBanue (3a04Hasi popma)
4 TectupoBanue Ha noprane http://new.vsdo.ru
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Pa3nen 1. TenyioBble ABJIeHUA

CTpoeHue u CBOMCTBA BellleCTBA

1. OCHOBHBIE TIOJIOKEHHUSI MOJIEKYIISIPHO-KHHETHUECKOW TEOPHH U X OIBITHBIE
000CHOBaHUS.
1) Pa3mep 1 macca aTOMOB U MOJICKYI.
2. Mopnenu TBepAOro, KHUAKOIO U ra3000pa3HOro COCTOSIHUS BEIIECTBA.
2) OOBsicHEeHHEe CBOWCTB TBEPAOTO, KHUJIKOTO M ra3000pa3HOro COCTOSHUM
BEII[ECTBA HA OCHOBE MOJIOKEHUN MOJIEKYJISIPHO-KUHETUYECKON TEOpUHN
3) Kpucrannuueckue u amopgHbie Tena
4) CMaunBaHue U KalWUIIPHOCTh. [IOBEpXHOCTHOE HATSKEHUE
5) TemnoBoe paciuIMpeHne U CKATHE

TenJioBbie mpoueccol

3. Temmnepatypa. CBsA3b TEMIIEPATYPBI CO CKOPOCTBIO TEIJIOBOTO ABHKECHHUS
YaCTHII

4, Buyrpennss sneprus. Pabora u temsonepenaya Kak ciocoobl U3MEHEHUs Tect
BHYTPEHHEHN YHEPTUU TeJA.

5. Buns! Teruionepenayn.

6) [Tpumeps! Terionepenayu B npupoze u Texuuke. OcoOeHHOCTH pa3IuHbIX

CHOCO0OB TEIIONEPeIauH.

6. KonngecTtBo TermnoTsl. EAMHUIBI KOIMYECTBA TEIUIOTHI. Y I€TIbHAs

TCIINIIOEMKOCTD.

7)

YpaBHEHHE TEIIOBOTO OaaHca. TeriooOMeH 1 TeIIOBOE PaBHOBECHE
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7. PacueT KonMuecTBa TEMI0ThI, HEOOXOAUMOTO Uil HArpeBaHUs Teja WK
BBIJIETISIEMOTO UM IIPU OXJIAXKICHUU.
8) JIP Nel(BuptyanbHasi): «CpaBHEHHE KOJIHUYECTB TEIUIOTHI IPU CMEIINBAHUH JIP Nel(BuptyanbHas):
BOJIbI Pa3HOI TEMIIEpaTypbl» «CpaBHEHUE KOJIMYECTB
TEIUIOTHI IIPH CMEIINBAaHUU
BOJIbl pa3HOU
TeMIIepaTypbl»
9) JIP Ne2(BupryanbHas): «M3MepeHue yaeabHON TeMI0EMKOCTH TBEPOIo Tea JIP Ne2(BuptyanbHas):
«M3mepenue ynenbHou
TEIJIOEMKOCTH TBEPJOTO
Tena
10) Pemenue 3anau no teme «KoaumuecTBo TEMIOTH». Tecr
8. TomnuBo. DHeprus TomMBa. Y aeabHas TeIUIOTa CrOpaHusl. 3aKOH COXpaHEeHUs
Y IIPEBpAIIECHUs SHEPTUH.
9. ArperaTHble cOCTOSIHUS BellecTBa. [1aBienue u oTBepaeBaHue
KPUCTAIIMYECKHX Tell.
10. ['paduk nnaBneHus U OTBEpAEBaHUs. Y AeabHas TEIUIOTa IUIaBiIeHus. Pemenue
3a/1a4 Ha IUIaBJICHUE U OTBEPJ/IEBAHUE
11. Hcnapenne u koHaeHcauus. [loromenne s3Heprum pu UCIIApEHUH KUIAKOCTEN
Y BBIJICJICHHE €€ NPU KOHAECHCAIluu napa.
12. Kunenue. Y nenpHas Temnora napooOpa3zoBaHUs U KOHJIEHCAIUH. Tect
13. Bnaxnocts Boznyxa. JIP Ne3(BuptyanbHas) "OnpeneneHrue OTHOCUTETLHON JIP Ne3(BuptyanbHas)
BJIQ)KHOCTH Bo3/yxa" "Onpenenenue
OTHOCHUTEJIBHON
BJIQ)KHOCTH Bo3yxa"
11) Pemenue 3a1a4 Ha pacyeT KOJIMYECTBA TEIJIOTHI IPH U3MEHEHUH arperaTHbIX
COCTOSIHUH BEIIECTBA U MPU U3MEHEHUH TeMIepaTyphbl TBEPABIX U KUAKHX TeJ
14. [Tpunummne! paboTel TeraoBbix aABurareneil. [laposas TypOuna. J[Burarens
BHYTPEHHETO CTOPaHUsI.
15. KIIJ] TennoBeix apurateneid. Crioco6s! yBenunuenust KIT/1.

12)

3akoH COXpPAaHCHUS U IPCBPALICHUA SHCPIr'U B TCIUIOBBIX IMIPOHCCCaX
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13) O6o06matomee moBTopeHue mo teme: «TemnoBrie siBnenus. 3menenue Tect
arperaTHhIX COCTOSIHUIN BEIIECTBAY.
Paznen 2. diiekTpuyeckne 1 MarHMTHbIE SIBJICHUS
DJIeKTPUYeCKHUE 3apsi/ibl
16. DneKTpu3anus Ten. DNeKTPUIecKul 3aps. JBa poaa s3JMEeKTpUUYECKUX 3apsI0B
Onekrpockorn. [IpoBOTHUKY U AUAIEKTPUKH.
17. B3aumoneiicTBue 3neKkTpudecKkux 3apsaaoB. 3akon Kymona.
14) DnekTpuueckoe nose. HanpsokeHHOCTh 3iiekTpuyueckoro modis. [Ipuammn
CYTNEPHO3UIINH IEKTPUUECKUX MOJIeH
18. Hocurenu snekTpuueckux 3apsiioB. DiieMeHTapHbIN 3apsia. CTpoeHue aToma.
15) [TpOBOAHMKY M TUAJIEKTPUKU. 3aKOH COXPAHEHHUSI SJIEKTPUUECKOTO 3apsiia.
16) Pemenue 3a1a4 Ha MPUMEHEHHUE CBOICTB SJIEKTPHUUECKUX 3aPsI/I0B.
19. OnekTpuueckuii Tok. Mctounuku Toka. JleiicTBrEe AIEKTPUIECKOTO TOKa.
DNEKTPUUECKHU TOK B METaJUIaX, >KUJIKOCTIX U ra3ax
17) DneKkTpuueckas 1ernb U €€ COCTaBHbIC YacTH.
ITocTOSAHHBIN JJIEKTPUYECKHI TOK
20. Cuna toka. JIP Ned(BupryanbHasi) "M3mepenue u peryiaupoBanue cuibl Toka" | JIP Ned(BupryanbHast)
"Uzmepenue u
PETYIUPOBAHHE CHUITBI
ToKa"
21. Onextpudeckoe HanpskeHue. Bonbt™erp. JIP NeS(Bupryansnas)"Usmepenne | JIP Ne5
HarnpsKeHus" (BuptyanwHas)"3mepenne
HanpspkeHus"
22, DNEKTPUYECKOE COITPOTUBIIEHUE TPOBOJHUKOB. Y IEIBHOE COIIPOTUBIIEHHUE Tecr
BelIeCTBa. 3aBUCUMOCTD AJIEKTPUYECKOTO COMPOTUBIICHUS TPOBOJHHUKA OT €T0
JUTMHBI, TJIONAIH MTOTIEPEYHOT0 CEUCHUS U MaTepuaa.
23. 3akon OMa 11 y9acTKa IeTH.
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18) JIP Ne6(BuptyanbHas): "HMccnenoBanue 3aBUCUMOCTH CUIIBI TOKA, UAYIIETO JIP Ne6(BupTyanbHas):
4yepe3 pe3ucTop, OT COMPOTUBIICHUS PE3UCTOPA U HAIIPSKEHUS HA pe3ucrope” "UccnenoBanue
3aBHCHUMOCTH CHJIbI TOKA,
UYILIETo Yepe3 Pe3nucTop,
OT CONPOTHUBJICHUS
pe3ucTopa U HampsHKEHUs
Ha pe3ucrtope”
19) Pacuer conpoTuBneHus npoBOAHUKOB. PeocTatsl.
20) Pemenue 3anau. OnpeneneHue CONPOTUBICHUS POBOJHUKA ITPU TOMOIIU
amIiepMeTpa 1 BoJbTMeTpa. PeocTaTsl B LIeTIH.
21) Pemenune 3aa4y Ha mpuMeHeHne 3akoHa OMa JIJisl y4acTKa IIeTH.
24. [TocnenoBarenbHOE COETUHEHUE MPOBOIHUKOB
25. [TapannenbHoOe coeJMHEHNE TIPOBOAHUKOB
22) JIP Ne7 «M3y4eHwne mociieJoBaTeIbHOTO COSTMHEHUS TPOBOAHUKOBY. JIP Ne 8 | JIP No7 «U3ydeHme Tect
«M3yueHne mapannenbHOro COeTUHEHUS POBOIHUKOBY. MOCIIEA0BATEIHHOTO
COCTMHEHUS
poBOAHHUKOBY. JIP Ne 8
«3yuenune
napayuieTbHOTO
COCTMHEHUS
MIPOBOJHHUKOB).
26. Pemenue 3amau Ha mpumeHeHne 3akoHa Oma i pa3IuyHOTO COSTUHEHUS
MPOBOJTHHUKOB.
27. PaboTa 1 MOIITHOCTH JIEKTPUUECKOTO TOKA.
23) JIP N9 «M3mepenue paboThl © MOIITHOCTH SJIEKTPUUECKOTO TOKAY JIP Ne9 «M3mepenue
paboOTHI M MOIITHOCTH
DIIEKTPUIECKOTO TOKA
28. HarpeBanue npoBOHUKOB JIEKTPUYECKUM TOKOM. 3akoH Jlxkoy:s — Jlenua.
29. Jlamnibl HakanMBaHUS. DIIEKTpUUYECKHe HarpeBaTeabHble mprdopsl. KopoTkoe Tect
3ambIkaHue. [Ipenoxpanurenm.

MaruuTHblie ABJIE€HUA
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30. Maruutaoe noie. [Toctosaapie MarauTel. B3anMoaeiicTBUE TOCTOSHHBIX
MArHuTOB.

24) MaruutHoe noJsie 3eMJu.

31. OmneiT OpcTena. MarHuTHoe 1oJie IpsIMOro Toka. MarHuTHOE 10JIe KaTyIIKY C
TOKOM. DJIEKTPOMarHuThl.

25) [IpuMeHeHue 31eKTPOMarHuTOB B TEXHUKE.

32. JleiicTBrE MarHUTHOIO OJIsL HA IPOBOJIHUK C TOKOM. DJIEKTPUUECKUN
JIBUTATEIIb.

26) O06o0maroiee MOBTOPEHHE 1O TeMe « IIECKTPOMArHUTHBIC SBJICHUS.

Tect

DJIEKTPOMATHUTHASI HHAYKIUS

33. Omnbrtel @apazest. 3akoH dJEKTpOMarHuTHOU uHAYKuuu. [IpaBumo Jlenna.

27) Ypoxk-uccnenosanue "M3yuenue sBIeHUs JIEKTPOMArHUTHOW UHTYKIIAN.

28) Onekrporerepatop. CriocoObl MOTyYEHUS dNIEKTPHUUECKONR IHEPTHH.
DJIEKTPOCTAHIIMN HA BO3OOHOBIISIEMBIX HCTOYHUKAX SHEPT U

34. Pe3epB. Pemienue 3amad mo tTeme «BJIGKTpI/I‘leCKI/Ie SIBJICHUS).

KoncyabTanumn

1 Koncynpranms.

2 Koncynpranus

TecTupoBanue (3a04uHasi popma)

4 TectupoBanue Ha noprasne http://new.vsdo.ru

IMoBTOpeHne, 06001IeHNe (0UHO-3a0uHAas opma)

4 [ToBTOpeHue, 0600IICHIE
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Pa3nen 1. Mexannuyeckue siBJeHUS

MexaHuueckoe ABHKEHHE

1.

Mexannueckoe nuxkenue. Cucrema orcueta. Tpaektopus. [1yTs.
Ilepememienne. OTHOCUTEIBLHOCTD ABMKEHMsI. MaTepuanbHas TOUKa.

PaBHOMepHoe HpHMOHHHeﬁHoe JABUIXKCHUU.

1)

HepaBuomepHoe npsimonuneiinoe apmxeHne. CpenHsisi 1 MTHOBEHHAs
CKOpOCTb.

[IpssMonMHENHOE paBHOYCKOPEHHOTO IBMKEHUE. Y CKOPEHHE.

2)

CKOpoCTb MPSIMOJIMHEHHOTO paBHOYCKOPEHHOT0 JBMXKEHUs. ['paduk ckopocTu.

HepeMemeHHe npu HpﬂMOJ’IHHGfIHOM PaBHOYCKOPCHHOM JIBUKCHUU.

3)

JIP Nel «MccnenoBaHue paBHOYCKOPEHHOTO ABMKEHUSI 0€3 HauallbHOM
CKOPOCTH

JIP Nel «HccnenoBanue
PaBHOYCKOPEHHOTO
NBIDKEHNA 0€3 HaYaJIbHOH
CKOPOCTH»

PaBHOMepHOE ABIXEHHUE 10 OKpYkHOCTH. [lepnon u yactoTta oOpatienus. Jiuneitnas u
YII0Basi CKOPOCTH.

LenTpocTpeMuTENn HOE YCKOPEHHE.

4)

O6o06maromuit ypok no teme «lIpsimMonnHeiiHOe paBHOYCKOPEHHOE IBUKEHHEY.

Tect

B3aumMopaeicTBHE Te

7. [IepBe1it 3ak0H HproToOHA. BekTOp CHIIBL.

8. Bropoii 3akoH HeroToHA.

9. Tpertnii 3akoH HeroToHa

10. Pemrenne 3amad Ha npumeHeHue 3ak0HOB HproToHA
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5) CBobOoaHoe nanenue tei. Oneithl ["anumies
11. Cuna TsDKeCTH M 3aKOH BCEMHPHOTO TATOTEHHSA. Y CKOpEeHHE CBOOOAHOTO MaJACHUS.
12. Pemrenne 3amad mo teme "Cuita TSHKECTH M 3aKOH BCEMHUPHOTO TATOTCHUS"
6) [epBast kocMuieckasi ckopocTb. HeBecoMoCTh 1 meperpy3KH.
13. Cuna ynpyroctu. 3akoH ['yka
14. Pemenwne 3anad o teme «Cuina ympyroctin»
7) JIP Ne2 «OmnpeneneHue )KeCTKOCTH MPYKUHBD) JIP Ne2 «Omnpenenenue
JKECTKOCTU IIPY>KUHBD)
15. Cuna TpeHus.
16. Pemenwne 3anad mo teme Cuiia TpeHUs
8) JIP Ne3 «OmnpeneneHue kodahHUITUSHTA TPESHUS CKOJIBKCHUSD» JIP Ne3 «Omnpenenenue
ko3 durmenta Tpenus
CKOJIBKCHUSDY
9) Pewenue 3anay no teme "3akonsl HetoToHa. Cuna ynpyroctu. Cuna TpeHus"”
10) PaBHOBecHe MaTepruaIbHONW TOYKH. AOCOIIOTHO TBEPAOE Teso. PaBHOBECcHE TBEPIOTO Tect
TeNa C 3aKperiEHHOI 0ChI0 BpallleHHUs!
17. MowmenT cuibl. LeHTp TshkecTn
11) Pemenwne 3anad o teme "MomeHT cuibl. LlenTp TsoxecTr”
12) Pemenue 3anau no reme "Mexanudeckoe aBuxeHue. Bzanmonelicteue ten"
13) Oo6o06mraroree MOBTOpeHNEe TeMbI «MexaHNIeCcKoe JIBFKEHHE.

B3aumoneiictBue Tea»

3aKOHBI COXpAHEHHUS

18. Nmmysbe Tena. UMmmynbe cuitbl. 3aKOH COXpaHEHUS UMITyJIbca. YTIPYroe U Heynpyroe
B3aMMOJICHCTBHUE
19. Pemenue 3ana4 Ha npUMEHEHUE 3aKOHA COXPAHEHUS UMITYJIbCA.
14) PeakTuBHOE ABMXKEHUE B IPUPOJE U TEXHHUKE.
20. Mexanndeckasi paboTa ¥ MOILTHOCTb.
15) PaboTa cuitbl TSDKECTH, CHIIBI YIPYTOCTH U CHJIBI TPEHUSI.
21. [loTenunansHas sHEpPrusl.
22. Kunernueckas sHeprusi.
16) 3aKoH coXpaHeHHs] PHEPTUH B MEXaHHKE.
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17) Pemenne 3a1a4 mo Teme 3aKOHbI COXPAHCHUSI.
18) O6o0maroree MOBTOPEHNE TEMBI «3aKOHBI COXPAHEHUS.
Pa3znen 2. Mexannueckue KoJjieOaHUsA M BOJHbI. 3BYK
MexaHu4yeckue KoJiedaHus
23. KoneodarensHoe nsuxenne. CBoboaakle kKoeOaunsa. KonedarenbHble CUCTEMBI.
MasTHUK.
24. Benuuunel, xapakTepusyroiue konedarensHoe qBuxenue. [lepuon, yacrora u
aMIUTUTY/1a KOJIeOaHwmil.
25. Pemrenue 3anau mo teme: «XapaKTEPUCTHKH KOJICOAHUI».
19) [IpeBpareHus 3Heprun Mpu KoiedareIbHOM ABMKCHUU. 3aTyXaloIue
Kose0aHus. BeiHyX/1eHHbIe KoneOaHus. Pe3oHaHc.
20) Pemenue 3anau mo reme «Yacrora u nepuoj] KoneOaHui Mpy>KUHHOTO U
MaTEeMAaTHYECKOTO MasTHUKAY
21) JIP Ne4 «Omnpenenenue 4acTOTH U TIepHoJIa KOJIeOaHWH MaTeMaTHIeCKOTO U JIP Ne4 «Onpenenenue
MPYXXUHHOTO MasTHHUKa» YaCTOTHI U I€prUoaa
KoJIeOaHuit
MaTeMaTHYECKOTO U
MPY)KUHHOTO MasITHUKAY
22) JIP No5 «MccnenoBaHue 3aBUCMMOCTH TIEPUOA U YaCTOTHI CBOOOIHBIX JIP No5 «MccnemoBanue
KoJIeOaHUN MaTEMaTUYECKOT0 MasITHUKA OT €T0 JUTHHBI 3aBUCUMOCTH MI€pUOJa U
4acTOThI CBOOOAHBIX
KoJieOaHuM
MaTeMaTU4eCKOro
MAasITHUKA OT €0 JUIUHBD)
23) JIP Ne6 «M3MepeHne ycKopeHus: CBOOOHOTO MajieHus pu Kosebanusx tena Ha | JIP Ne6 «3mepenue Tecr

HHUTHN»

YCKOpEHUs! CBOOOIHOTO
NaJIeHus IpU KoJeOaHMsIX
TE€JIa HA HUTHU»

MexaHuuecKHe BOJIHBI. 3ByK

26. Mexanunueckue BoaHbl. CBoiicTBa BOJIH. [Ipo0abHbIE U MONIEPEYHBIE BOITHBI.
27. Jlmuab! BoTHBL. CKOPOCTH pacipoOCTpaHEHHUs BOJTH.
28. Pemenne 3a4a4 110 TeMC «I[J'II/IHa BOJIHBI. CKOpOCTB PacrpoCTpaHCHUs BOJIHBD).
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29. 3Byk. McTounuku 3Byka. PacnipocTpanenue 3ByKa.
30. BricoTa 1 TemOp 3Byka. ' poMKOCTh 3ByKa.
24) Oo6o0mmaroree TOBTOPEHUE TeMBI «MeXxaHNIeCKue KOJIeOaHusT U BOJHEBD).
Pa3znen 3. DiaeKTpOMarHuTHoOeE moJie 3J1eKTPOMATHUTHBIX BOJIH
3L DJIEKTPOMArHUTHOE T0JI€. DJIEKTPOMArHMTHHIE BOJIHBI M UX CBOMCTBA.
32. CBOICTBA 3I€KTPOMArHUTHBIX BOJIH.
25) [Ikana 3neKTpOMarHUTHHIX BOJIH. Icrionb30BaHuE AEKTPOMArHUTHBIX BOJIH
JUUIS COTOBOM CBSI3HU.
26) Ypok-uccienoBanue "M3ydeHne CBONCTB 3JEKTPOMArHUTHBIX BOJH C
ITOMOIIIbI0 MOOMIILHOTO TennedoHa".
33. Perrenue 3a1au Ha onpesieNIeHUE YaCTOThI U JUTMHBI SJIEKTPOMArHUTHON BOJTHBI
34. DJIeKTpOMarHuTHas npupojia ceeta. BoaHoBble cBoiicTBa cBeTa. CKOPOCTh Tect
CBETA.
Pasznen 4. CBeToBbIE SIBJICHUA
3aKoHbI pACIPOCTPAHEHHS CBETA
35. Hcrounnku cBeta. 3aKOH NPSIMOJIMHEMHOTO paCpOCTPAHEHHUs CBETA. 3aTMEHUS
Connua u JIlyHbl.
36. 3akoH oTpa)keHus cBeTa. 3epkana. Pelienue 3a1a4 Ha MpUMEHEHUE 3aKOHa
OTpaKEHUS CBETA.
37. [Ipenominenue cBera. 3aKOH IPEIOMIIEHUS CBETA.
27) [TonHOE BHYTpEHHEE OTpakeHHUE cBeTa. cnonb30BaHUE MOJTHOTO BHYTPEHHETO
OTPAXKEHUS B ONITUYECKUX CBETOBOJAX.
28) JIP Ne7 «MccnenoBanue Tecr
3aBUCUMOCTH yTJIa
MPETOMIIEHUS CBETOBOIO
Jy4da OT yrIJia MaJieHus: Ha
JIP Ne7 «MccnenoBanuie 3aBUCUMOCTH yTila IPEIOMIIEHUSI CBETOBOI'O JIy4ya OT rpanuiie "Bo3ayx-
yrIJla MaJieHUs] Ha TPAaHMIIE 'BO3JIYX-CTEKIJIO'» CTEKJIO"»
38.

Pemienue 3aga4d Ha INIPUMCHCHUC 3aKOHOB FCOMCTqueCKOﬁ OIITUKH.

JIMH3BI M onTHYECKHE MPUOOPHI

39.

JInna3el. OnTHYeCKas CHIa JIMH3EI.
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40. [TocTpoenue n3o0paxeHUH B JIMH3AX.
29) JIP Ne8 «Omnpenenenne pOKyCHOTO PaCCTOSIHUS U ONITHYECKOM CHITBI JIP Ne8 «Omnpenenenue
coOuparoriet JIUH3bI» (hOKYCHOTO PAacCTOSIHUS U

ONTHUYECKOMN CHUIIBI
coOuparoIIel JTMH3bDY

30) Pemenue 3a1a4y Ha MocTpoeHne U300paKEHUI B IMH3AX.

31) I'J1a3 KaK ONTHYECKas CHCTEMA. BIM30pyKOCTh M JaIbHO30PKOCTh

32) VYpoxk-koHpepenums "dedektsl 3perns. Kak coxpanuts 3penue’.

Pa3zyioxkeHune 6eJI0ro CBeTa B CIEKTP

41.

Pasnoxxenue 6emoro ceera B criektp. OnbiTel HetoToHa. CrioskeHue
CHEKTPaJbHBIX I[BETOB. Jluicriepcus cBeTa.

33) Ypoxk-nipaktukyM "BoiHOBBIE CBOWCTBA CBETA: AUCHEPCHs, UHTEP(HEPEHIUS U
mudpakiys'.
34) O6o61matonee moBTopeHue no TeMe «CBETOBbIE SIBICHUSI. Tect
Paspes 5. KBanTOBBIC SIBJICHUSA
HcnyckaHne U MOIJIOIEHHE CBETA aTOMOM
42. PagnoakTMBHOCTB KaKk CBUJIETENBCTBO CII0KHOTO CTPOEHHs aToMOB. CocTaB
PaguOAKTUBHOIO H3ITYy4EHUSI.
43. Omnsit Pezepdopnaa. [Inanerapuas mojenp aroma.
35) [ocrynarer bopa. Mogens atoma bopa.
36) Hcnyckanue u noraouieHue cBera atToMoM. KBaHThl. JIuHeHyaThie CIEKTPHI.
CTpoeHue aTOMHOIO s1/ipa
44, Crpoenue atoMHoro siapa. Hyknonnas Mozens. MaccoBoe 4uciio, 3apsi0Boe
YUCJIO.
45. PanuoakTuBHBIE IpeBpalieHUst aTOMHBIX sifep. M30Tombl.
46. Pemenne 3a4aa4 110 TeMEC ((Pa,I[I/IOElKTI/IBHLIfb MMPpEBPALICHUS. Tect
47. [Tepuon monypacnana.
37) Pewmenue 3anau no reme «llepuon nomypacnazna»
SlnepHble peakunu
48. SAnepHble peakuu. 3aKOHBI COXPAHEHUS 3apsAJ0BOI0 U MaCCOBOT'O YHCEL.
49. SnepHble Cuibl. DHEPTUs CBA3U aTOMHBIX SIIED.
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50. Peseps. Pemenue 3agau «CTtpoeHue aroma. JHEPTUS CBI3HU.
38) DKCnepuMeHTaIbHBIE METOBI HccaeaoBanus yactuil. JIP Ne9 «M3yuenue JIP Ne9 «M3yuenue
TPEKOB JIBI)KEHUS YACTHI] TI0 TOTOBBIM (hoTOTpadusivm» TPEKOB JIBUXKECHUSI YACTHUIL
10 TOTOBBIM
dotorpadusim»
5L Henenue saep ypana. Llennas peakuus. SnepHbiii peaktop. AToMHast
SHEPreTUKA.
39) buonorunueckoe neiictBue paauanuu. Jlosumerpus.
40) Tepmosinepnas peakuust. Uctounuku sHeprun CoiHIa U 3BE3]1.
41) Oo6o061maroniee moBTopeHue o TeMe «KBaHTOBBIC SIBICHUM. Tecr
Paznen 6. [loBTopsiionie-00001aw0mmui Moayab
42) IToBTOpeHHe MaTepuana 1o pasneny «CTpOEHHE BEIIECTBAY.
43) IToBTOpeHne MaTeprana 1o paszaeny «TermmoBbie IBICHUS.
44) [ToBTOpEeHME MaTepuaa 1o pazieny « IIECKTPOMArHUTHBIC SIBICHID.
45) IToBTOpEeHne maTepuana no pasaeiny «MexaHukay.
KoncyabTanumn
Koncynbranus.
Koncynpranus
TecTupoBanue (3a0uHasi popma)
4 Tectuposanue Ha moprase http://new.vsdo.ru
IMoBTOpeHne, 06001IeHNe (0UHO-3a0uHAas (popma)
4 IToBTOpeHue, 0600IICHIE
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Pa3nen 1. Mexannueckue siBJeHUA

1. Mexannueckoe neuxkenue. Cucrema orcuera. Tpaekropus. [IyTs.
Ilepemenienne. OTHOCUTENBHOCTD JBMKEHMsI. MaTepuaabHas TOUKa.
2. PaBHOMEpHOE IPAMOIIMHEWHOE IBUKECHUH.
1) HepaBHoMepHOE npsiMonuHeHOE nBrkeHne. CpeaHsas 1 MTHOBEHHAas!
CKOPOCTb.
3. IIpssmMonuHENTHOE PaBHOYCKOPEHHOTI'O IBUKEHUE. Y CKOPEHHUE.
2) CKOpoCTb MPSIMOJIMHEHHOTO paBHOYCKOPEHHOT0 ABMKEHUs. [ paduk ckopocTu.
4. [lepemenienue npu NpsIMOJIMHEWHOM PaBHOYCKOPEHHOM JBUKEHUU.
3) JIP Nel «MccnenoBanue paBHOYCKOPEHHOTO JIBH)KEHUS 0€3 HaualbHOM JIP Nel «MccnenoBanue Tecr
CKOPOCTH PaBHOYCKOPEHHOI'O
JBYDKEHUS 0e3 HauaJlbHOM
CKOPOCTH
5. PaBHOMepHOE nBMKEHME TIO OKpY>XKHOCTH. [leprnon u wacTora obpamienus. Jlnneitnas n
yrii0oBas CKOPOCTH.
6. LlenTpocTpeMuTEN HOE YCKOPEHHUE.
4) O6o0maromuii ypok mo teme «IIpsimonHeliHOe PaBHOYCKOPEHHOE ABUKEHUEY.
7. IIepBbiit 3ak0oH HbproTOHA. BEKTOp CHIIBL.
8. Bropoii 3akoH HeroToHA.
9. Tpertnii 3akoH HeroToHa
10. Pemenue 3ana4y Ha mpuMeHeHHe 3ak0HOB HproToHa
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5) CBoOonHoe nagenue ten. Oneitel ["anumnes Tect
11. Cuna TsDKeCTH M 3aKOH BCEMHPHOTO TATOTEHHSA. Y CKOpEHHE CBOOOAHOTO MaJACHUS.
12. Pemrenne 3amad mo teme "Cuita TSHKECTH M 3aKOH BCEMUPHOTO TSATOTEHUS "
6) [epBast kocMuieckasi ckopocTb. HeBecoMoCTh 1 meperpy3KH.
13. Cuna ynpyroctu. 3akoH ['yka
14. Pemenwne 3anad mo teme «Crna ynmpyrocti
7) JIP Ne2 «OmnpeneneHue )KeCTKOCTH MPYKUHBD) JIP Ne2 «Omnpenenenue
KECTKOCTHU NPYKHHBDY
15. Cuna TpeHus.
16. Pemenwne 3anad mo teme Cuiia TpeHUs
8) JIP Ne3 «OmnpeneneHue kodahHUITUSHTA TPESHUS CKOJIBKCHUSD» JIP Ne3 «Omnpenenenue
ko3 durmenta Tpenus
CKOJIBKECHUSI»
9) Pewenue 3anay no teme "3akonsl HetoToHa. Cuna ynpyroctu. Cuna TpeHus"”
10) PaBHOBecHe MaTepuaIbHONW TOYKH. AOCOIIOTHO TBEPAOE Tesl0. PaBHOBECHE TBEPIOTO Tect
TeNa C 3aKperiEHHOI 0ChI0 BpallleHHUs!
17. MowmenT cuibl. LeHTp TshkecTn
11) Pemenwne 3agad mo treme "MomeHT cunbl. Llentp tsoxkectn”
12) Pemenue 3anau no reme "Mexanudeckoe aBuxeHue. Bzanmonelicteue ten"
13) Oo6o06mraroree MOBTOpeHNEe TeMbI «MexaHNIeCcKoe JIBFKEHHE.
B3aumoneicreue teny
18. Wmnynec Tena. Umnynsc cunbl. 3aK0OH COXpaHEHHS UMITyJIbCca. YTIPYroe U Heynpyroe
B3aUMOJICHCTBHE
19. Pemenue 3anau Ha npuMEHEHUE 3aKOHA COXPAHEHUS UMITYJIbCA.
14) PeaktrBHOE NBHKEHUE B IPUPOJE U TEXHUKE.
20. Mexanndeckasi paboTa ¥ MOITHOCTb.
15) PaGota cuibl TshKECTH, CHITBI YTIPYTOCTH M CHJIBI TPEHUS.
21. [loTenunansHas sHEpPrUsl.
22. Kunertnueckas sHeprusi.
16) 3aKoH cOXpaHEHHs PHEPTUH B MEXaHHKE.
17) Pemenue 3aga4u no reme 3aKOHBI COXpaHEHUSI.
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18) O6o0maroniee NIOBTOPEHUE TEMBI «3aKOHBI COXPAHEHHS. Tecr
Pasnes 2. Mexannuyeckne KoJieOaHus M BOJHBIL. 3BYK.
23. Konebarensnoe neuxenue. CBoooHbIe KoneOanus. KonebarenbHble CHCTEMBI.
MasTHUK.
24. Benuuunel, xapaktepusyromue kosiedatenbHoe aBuxkenue. [lepuon, yactora u
aMIUIATY1a KoseOaHuil.
25. Pemrenue 3agau mo teme: «XapaKTEPUCTHKH KOJICOAHUI».
19) [IpeBpareHus 3Heprun npu KojaedareabHOM ABMKEHUHU. 3aTyXarolue
kosebOanus. BeiHyxnennsle konaebanus. Pesonanc.
20) Pemenwne 3amad mo teme «YacTora u nmepuo KojaeOaHU MPYKUHHOTO U
MaTeMaTHYECKOTO MasiTHUKA
21) JIP Ne4 «OmpeneneHue 4acTOThI M MepHoJIa KojeOaHUi MaTeMaTHIECKOTO U JIP Ne4 «Omnpenenenue
HPYKUHHOTO MasiTHUKa) Y4acTOTHI U TIEPUO/Ia
KoJebaHuit
MaTeMaTHYeCKOro U
IIPY>KUHHOT'O MasITHUKA
22) JIP Ne5 «MccnenoBanue 3aBUCUMOCTHU TEPUOA U YACTOTHI CBOOOTHBIX JIP No5 «MccieqoBanue
KoJe0aHuil MaTeMaTUYECKOTO MAasTHUKA OT €T0 JITTHHBD) 3aBUCHMOCTH NIEpHoJia U
YaCTOTHI CBOOOTHBIX
KoJieOaHui
MaTeMaTU4eCcKoro
MasiTHUKA OT €T0 JITTUHBD)
23) JIP Ne6 «M3mepeHune yCKoOpeHHs CBOOOTHOTO MajieHus npu Kosebanusx tena Ha | JIP Ne6 «M3mepenue
HUTU» YCKOPEHUs1 CBOOOHOTO
TaJIeHUs MPH KOJIEOaHMIX
TeJa Ha HUTH
26. Mexannyeckne BoaHbI. CBOMCTBa BOJH. [Ipog0abHBIE U ONIEPEYHBIE BOIHBI.
27. Jlnnbl BoaHbl. CKOPOCTH pacpoCTpaHEHUsI BOJIH.
28. Pemenwne 3agad o teme «lnmHa BoiaHBI. CKOPOCTH PacIIpOCTPaHEHUS BOJTHBIY.
29. 3Byk. Mcrounnku 3Byka. PacnpocTtpanenue 3Byka.
30. Bricota u TeMOp 3Byka. I'poMKOCTh 3BYyKa.

24)

VYpoxk-koH(pepeHnus "YIIbTpa3ByK 1 HHPPa3BYK B IPUPOJE U TEXHUKE"
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25) O6o0matomiee NOBTOPeHUE TeMbl «MexaHn4ecKrue KoJIeOaHus U BOJIHBD». Tect
Pasnes 3. DieKTpOMarHuTHOE 1MoJie 3JIeKTPOMATHUTHBIX BOJTH
3L MarnuTHOe 1osie u ero rpadguueckoe nzo0paxenue. OnHOpOIHOE U
HeoJIHOpoAHOe noje. HampaBieHnue Toka U HanpaBlieHUE JINHUN €ro
MAarHUTHOTO TOJIS.
32. Oo6napy>keHne MarHuTHOTO TOJIS 110 €r0 JIEHCTBUIO Ha 3JIEKTPUUECKUNA TOK.
[IpaBuiio n€BOM pyKH.
26) MaruuTHas UHIYKIUA.
33. MarHuTHBIH MOTOK.
34. SIBIIeHME DNEKTPOMArHUTHOM UHAYKIWH.
27) JIP Ne7 «3y4yeHue siBIeHUs dJIEKTPOMAarHUTHON MHIYKIIUN JIP Ne7 «3yuenue
SIBIICHUS
3JIEKTPOMATrHUTHOMN
WHAYKLIHAN
28) I[Mosry4yenue mepeMeHHOTo TOKa.
35. DIEeKTPOMarHUTHOE MoJje. DIEKTPOMATHUTHBIE BOJIHBI U UX CBOMCTBA.
36. CBoiicTBa 3JI€KTPOMArHUTHBIX BOJIH.
29) [IIxana 351eKTpOMarHUTHBIX BOJIH. Vcronbp30BaHNE 371€KTPOMAarHUTHBIX BOJIH
JUIsl COTOBOM CBSI3H.
30) Ypok-uccienoBanue "M3ydeHne CBONCTB 3JIEKTPOMATHUTHBIX BOJTH C
MIOMOIIIbIO MOOMJIBHOTO TeseoHa".
37. Pemenmne 3a4a4 Ha ONIPCACIICHUEC YaCTOThI U JJIMHBI SHGKTpOMaFHHTHOﬁ BOJIHBI
38. DNeKTpOMarHuTHAs MPUPOoJIa cBeTa. BomHOBBIE cBOiicTBa cBeTa. CKOPOCTH Tecr

CBCTa.

Pa3nen 4. CBeToBbI€ SIBJEHUSA

39.

‘ Csert. 3aKOHBI FeOMCTquCCKOﬁ OIITUKH.
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31) JIP Ne8 «MccnenoBanue
3aBUCHUMOCTH yTiia
IPEJIOMJIEHUSI CBETOBOI'O
Jy4a OT yrJia MajJeHus Ha
JIP N8 «MccnenoBanue 3aBUCMMOCTH YIJia IPEJIOMIICHUSI CBETOBOTO JIyda OT rpaHuiie "Bo3ayx-
yria najieHus: Ha TpaHulie "BO3yX-CTEKIIO"» CTEKJIO"»
40. JIunzel. OnTudeckast cuia auH3bl. [locTpoeHne n300pakeHuil B TNH3AX.
32) JIP No9 «Omnpenenenne (pOKyCHOTO pacCTOSHUS U ONTUYECKOM CHIIBI JIP Ne9 «Omnpenenenue
coOuparoIe JTMH3BDY (hOKYCHOTO PAacCTOSIHUS
ONTHUYECKOU CHUIIbI
coOuparoIen JTUH3bD»
33) I'11a3 xak ontuyeckas cucrema. bin3zopykocTs U JaJIbHO30PKOCTh
41. Pasnoxxenue 6emoro ceera B criektp. OnbiTel HetoToHa. CrioskeHue
CHEKTpaJIbHbIX BETOB. /lucnepcus cpera.
34) O6o61matoniee moBTopeHue no TeMe «CBETOBBIE SIBICHUS. Tect
Paszpnen 5. KBantoBble siBJIeHHS
42. PannoakTMBHOCTH Kak CBUIETENBCTBO CIOKHOTO CTPOEHUs aTOMOB. CocTaB
PaIMOAKTUBHOTO U3TYUCHUSI.
43. OmwiT Pezepdopaa. [Inanerapras Mmosiens aToma.
35) ITocrynatel bopa. Moaens atroma bopa.
36) Hcnyckanue v noriouieHue cBera arToMoM. KBaHThl. JInHeHyaThie CIIEKTPHI.
44, Crpoenue atoMHoro sipa. Hyknonnas Mozens. MaccoBoe 4uciio, 3aps10Boe
YUCIIO.
45, PanuoakTuBHBIEC TpEeBpaIieHUst aTOMHBIX sifiep. M30ToIbL.
46. Pemenue 3anau no teMe «PaioakTUBHbBIE TPEBPALLICHUSI.
47. [Tepuon monypacnana.
37) Pemenue 3amgau no reme «Ilepuon momypacnagar»
48. SAnepHble peakuu. 3aKOHbI COXPAaHEHHUS 3aPsiI0OBOIO U MaCCOBOTO YHCEIL.
49. SnepHble Cuibl. DHEPTUS CBSA3U aTOMHBIX SIEP.
50. Peseps. Pemenue 3anau «CtpoeHue atoma. DHEPTHUS CBSI3HY.
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38) DKcnepuMeHTaNbHbIe MeTOAbI uccieaoBanus yacTuil. JIP Nol0 «3ydyenue JIP Nel0 «M3y4enue
TPEKOB JIBIXKEHUS YaCTHI] IO TOTOBBIM (hoTOrpadusiv» TPEKOB JIBHYKEHUS YaCTHUI]
10 TOTOBBIM
dotorpadusim»
5L Henenue saep ypana. Llemnas peakuus. SnepHpiii peaktop. AToMHast
JHEPreTHKA.
39) buonorudeckoe nericteue paguanuu. JJozumerpus.
40) Tepmosinepnas peakuus. Mcrounuku sueprur CoJiHIIa U 3BE3/I.
41) O6o0maromiee moBTopeHue 1o Teme «KBaHTOBBIE SIBICHU. Tecr

Paznea 6. [loBTopsitonie-0000manmmui MoIyaIb

42) [ToBropenne marepuana no pasaeny «CTpoeHHe BEIECTBaY.
43) IToBTOopenue marepuana no pasaeny «TenaoBble sIBICHUS.
44) [ToBTOopenue Marepuana no pasaeny «JIeKTPOMarHUTHBIE SIBICHUS.
45) [ToBTropenne Marepuana no pasaeny «MexaHHKay.
KoncyabTanmu
1 Koncynpranus.
2 Koncynpranus

TecTupoBanue (3a0uHasi popma)

Tectuposanue Ha moprase http://new.vsdo.ru

IMoBTOpeHne, 06001IeHNe (0UHO-320uHAas (popma)

[oBTopenue, 0600mEeHHE




YACTHOE OBIIEOBPA30OBATEJIbHOE YVUPEX/JEHUE «HACTHAS HIKOJIA LIOAVB»
Cankr-IlerepOypr, Kpacnocenbsckoe mocce (I'openoso) nom 54 xopm.6 oduc Ned
Email: edu@codiv.ru Ten.: +7-812-740-10-88
WHH 7807084185 JTunensust KO CITB Ne 1798 ot 15.04.2016 .

YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLHECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHAJIBI VIS YYEHUKA

— [eppimkun 1.M., HVBanoB A.M. ®wusuka: 7-if kiacc: 0a30BBI YpOBEHb: YUEOHHK
— M: AO «M3patensctBO «IIpocBenieHue»;

— [eppimkun M1.M., VBanoB A.M. ®wusuka: 8-if kiacc: 0a30BBI YpOBEHb: YUEOHHK
— M: AO «M3patensctBO «IIpocBenieHue»;

— Ileppimikun M.M., T'yrauk E.M., HBanoB A.N., IlerpoBa M.A. ®usuka: 9-i kiacc:
0a30BbIN ypoBeHB: yueOHUK — M: AO «M3marenscTBO «lIpocBenieHne.

METOANUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

— OepepanbHas paboyas IporpaMMa OCHOBHOTO 00111ero 0opazoBanus npeamera « Pu3nka
(6a30BEIi ypoBEHB) st 7-9 KJTacCOB 00pa30BaTeNbHBIX Opranm3anuii. — M, 2023;

—Mapon A.E., Mapon E.A. ®usuka. 7 kmacc. Jumakruueckue MaTepHAIIbI.
— M: AO «M3narensctBO «lIpocBemenuey, 2023;

—Mapon A.E., Mapoun E.A. CamocTosTenbHble U KOHTPOJbHBbIE pabOThI. [ Kjacc.
— M: AO «M3narensctBO «lIpocBemenney, 2023;

—Mapon A.E., Mapon E.A., Tlozoiickuii C.B. ®usuka. COOpHHUK BOIIPOCOB M 3a/ad.
7 kmacc. — M: AO «M3marensctBo «lIpocremenney, 2023,

— XannanoBa T.A., Xannanos H.K. ®usuxka. Pabouas tetpans. 7 xkinacc. YMK Ilepoiikun-
WBanoB. — M: AO «M3marenscTBO «IIpocBenienney, 2023;

—Mapon A.E., Mapon E.A. CamocrosiTelpbHBIE W KOHTPOJIbHBIE pPaOOTHI. 8 Kiacc.
— M: AO «(M3natenbctBo «IIpocBemenuey, 2023;

—Mapon A.E., Mapon E.A. CamocrosiTelbHBIE W KOHTPOJIbHBIE pPaboThl. 9 Kiacc.
— M: AO «(M3narenbctBo «lIpocBemenuey, 2023;

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

— OOpazoBarenbHblil  mopran  «BupTyanbHas  mkona», cojaep)Kamuid  cBOOOIHO
pacnpocTpaHsieMble 00pa3oBaTelbHbIE PECYpChl U 00pa3oBaTeIbHbIE PECYPCHI, pa3paboTaHHbIE
corpyaukamMu  HOY «HLI LOJAVIBy, sBnsomuecs HWHTEIUIEKTYaJlbHOW COOCTBEHHOCTBIO
YUpeKACHUs, pa3MelieHHOM Ha oOpa3oBarenbHoi miarhopme MOODLE (URL: https://vsdo.ru)

— bubmuoreka LIOK

(URL:

7 xnacc https://m.edso0.ru/7f416194

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

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

— O6nako 3uanuit (URL: https://oblakoz.ru/)



