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INOACHUTEJIBHASA 3AIIUCKA

[Iporpamma 1o ¢u3HKe Ha YpOBHE OCHOBHOTO 00IIEro 00pa3oBaHMs COCTaBIICHA HA OCHOBE TOJIOKECHUH 1
TpeOOBaHMI K pe3yJbTaTaM OCBOCHHS Ha 0a30BOM YpOBHE OCHOBHOW OOpa30BaTENbHOW MPOTPaMMBEI,
npencrasieHHpix B PI'OC OO0, a Takke ¢ yuéroM enepanbHON paboueil MmporpaMMbl BOCITUTAHHS H
Konuenimu npenonaBanus yue6Horo npeamera «Duzukay.

Coneprkanue mporpamMMsl 1o (pU3HUKe HApaBJIeHO HA (JOPMHUPOBAHUE €CTECTBEHHOHAYYHON IPaMOTHOCTH
O0Yy4YarolMXCsl U OpraHu3aluio HM3yuyeHHs (U3UKU Ha JIESTEIbHOCTHOM OcHOBe. B mporpamme mo ¢usuke
YVUUTBIBAIOTCS BO3MOXKHOCTH yueOHOro mpeamera B peamusaiun TpedboBannii ®I'OC OO0 k 1uiaHHpyeMbIM
JUYHOCTHBIM W METampeJMETHBIM  pe3yibTaTaM oOOy4YeHHus, a TakkKe MEXIpeIMEeTHbIe CBS3U
€CTECTBEHHOHAYYHBIX YUEOHBIX MPEMETOB HAa YPOBHE OCHOBHOT'O 00IIIEro 00pa3oBaHMsI.

[IporpamMma no Qu3MKe yCTaHABIMBACT paclpefesieHne y4eOHOro marepuana mo rogam oOydeHus (1o
Kjlaccam), IpeajaraeT MPUMEPHYIO IOCIIENI0BATEIbHOCTh U3YYEHUS TEM, OCHOBAHHYIO Ha JIOTHMKE DPa3BUTHS
MIPEAMETHOTO COJICP)KaHUs U yUETe BO3PACTHBIX 0OCOOEHHOCTEH 00yUaroImumxcsl.

[Iporpamma mo ¢usuke paspaboTaHa ¢ HETbIO OKa3aHUsI METOIUYECKOM MOMOIIM YUUTETIO B CO3JIaHUU
paboueii mporpaMMBbI [0 y4eOHOMY TIPEAMETY.

@dusnka SBISETCS CHCTEMOOOPA3yIONIMM JUISi €CTECTBEHHOHAYYHBIX YYEOHBIX MPEIMETOB, MOCKOIBKY
(dbu3nyuecKe 3aKOHBI JISKAT B OCHOBE MPOLIECCOB U SBJICHUH, H3y4aeMbIX XUMHUEH, OMOJIOTHEN, aCTPOHOMHUEH U
¢bmnyeckoit reorpadueil, BHOCHT BKJIaJ B €CTECTBEHHOHAYUYHYIO KapTHHY MHUpA, MPEAOCTaBISEeT HauOolee
SICHBIE 00pa3Iibl MPUMEHEHHS HAyYHOTO METO/1a MO3HAHUS, TO €CTh CIIOC00a MOTYYEHUs IOCTOBEPHBIX 3HAHUI O
MHUpe.

Onmna W3 raBHBIX 3a7ay (pu3nyeckoro oOpa3oBaHMs B CTPYKType OOIIero oOpa3oBaHHsS COCTOUT B
(hopMUpPOBaHUHM €CTECTBEHHOHAYYHO! IPaMOTHOCTH M MHTEpeca K HayKe Y 00yJaroIuxcs.

Nzyuenne ¢usuku Ha 0a30BOM YpOBHE MpEIoiaraeT OBIaJICHHE CIEAYIOUIMMU KOMIIETEHTHOCTSIMHU,
XapaKTEepU3YIOIIMMH €CTECTBEHHOHAYYHYIO IPaMOTHOCTb!

e  HAyYHO OOBSCHSTH SIBIICHUS;
e  OLEHMBATh U IOHUMAaTh OCOOEHHOCTU HAyYHOI'O UCCIIEIOBAHUS,
e  UHTEPIIPETHPOBATH JAHHBIC U UCIIOIH30BATh HAYYHbIE JJOKA3aTEeIbCTBA IS MOIyUYEHHS BBIBOJIOB.

Hemu w3ydenus: Qu3MKM HA ypOBHE OCHOBHOTO 0OIIero oOpa3oBaHus ompezeneHbl B Konienuun
npenojiaBanus yuyeOHoro npenmera «®dusnka» B 00pa3zoBaTenbHbIX opraHuzanusx Poccuiickoit ®eneparmy,
peaM3yIoMX OCHOBHbBIE 00IIe00pa3oBaTeibHble MpPOrpaMMbl, YTBEPKAEHHOM pemieHneM Koserun
Munuctepcrsa npocsenierus Poccutickoit denepanmu (mporokoin ot 3 nexadps 2019 r. Ne [TK4BH).

Hesn u3yuyeHust pu3nKu:

e MpuoOpeTeHHe MHTEepeca M CTPeMJICHHUs] OOydarolMXcs K HAaydHOMY H3Y4YEHHIO NPUPOJIBI, PAa3BUTHE HMX
MHTEJIEKTYaJIbHBIX U TBOPUECKUX CITIOCOOHOCTEN;

e pa3BUTHE NPEJICTABICHUI O HAYYHOM METOJIe O3HAHUS U (POPMUPOBAHUE HCCIIEI0BATENBCKOIO OTHOILIEHUS
K OKpY KalOIllUM SIBJICHUSIM;

e (opmMHpOBaHHME HAy4YHOTO MHPOBO33PEHMS KaK pe3yibTaTa M3yYeHUS OCHOB CTPOEHMS MaTepuu |
(GyHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;

e (opMUpOBaHHE TPEACTABICHUNA O PONU (U3UKU IJIsl Pa3BUTUS JAPYTUX E€CTECTBEHHBIX HAYK, TEXHUKU W
TEXHOJIOTHIA;

e  pa3BUTHE NPEJCTAaBIECHUI O BO3MOXKHBIX chepax Oymyiiel mpoheccHOHaIbHON AESTENbHOCTH, CBA3aHHON C
(bu3uKOMH, MOAr0TOBKA K AaibHeieMy 0Oy4eHHIO B 3TOM HaIllpaBJIeHUH.

JlocTikeHne 3TUX Iieled MporpaMMbl N0 (U3MKEe Ha YpOBHE OCHOBHOTO OOILIETO OOpa3oBaHUs
obecrieunBaeTcs peleHneM CIEeIYIONHX 3a1aY:

e mpuoOpeTeHHe 3HaHUI O JAUCKPETHOM CTPOCHUH BEILIECTBA, O MEXAHUUYECKUX, TETUIOBBIX, AIEKTPUUECKUX,
MarHUTHBIX U KBAHTOBBIX SIBIICHHSIX;

e mnpuoOpeTeHHe YMEHHUIl ONUCHIBATH U OOBACHATH (PU3MUECKUE SBICHHS C MCIOJIB30BAHMEM IOTYYEHHBIX
3HAHMIA;

e OCBOGHHE METOJIOB PELIEHHs MPOCTEUIINX PACUETHBIX 3a]ay C HCIOJb30BAaHWEM (PU3MUECKUX MOJIENEH,
TBOPYECKUX U MPAKTUKOOPHUEHTHUPOBAHHBIX 33/1a4;

e pa3BUTHE YMEHHMH HAOIIOAATh TMPUPOAHBIC SBICHHS M BBHINOIHATH OIBITHL, JAa0OOpPaTOpPHBIE PAOOTHI U
HKCIIEPUMEHTAIBHBIE NCCIIE0BAHMS C UCTIOIb30BAaHUEM U3MEPUTENBHBIX IPHOOPOB;

e OCBOeHHE TPUEMOB pabOTHl ¢ HHPOpMaUeH (UIUIECKOTO COJEpKAHMS, BKIIOYas HHPOPMALHAIO O
COBPEMEHHBIX JIOCTIKEHUSX (DU3MKH, aHATIN3 U KPUTHUECKOE OIIEHUBaHKE UH(OPMALIUH;



e 3HAaKOMCTBO €O cdepamu NMPO(hEeCCHOHATBHON NESTEIbHOCTH, CBSI3aHHBIMU C (PM3UKOM, U COBPEMEHHBIMU
TEXHOJIOTUSIMH, OCHOBAaHHBIMH Ha JOCTHKECHUSIX (PH3HMUECKOIN HAYKH.
Ha m3yuenune ¢pusuku (6a30BbIi ypOBEHB) Ha YPOBHE OCHOBHOT'O OOIIET0 00pa30BaHMUs OTBOIUTCS 238
4acoB: B 7 Kilacce — 68 yacoB (2 yaca B HeZIeNI0), B 8 kiacce — 68 yacos (2 yaca B Heziento), B 9 knacce — 102
yaca (3 yaca B HEJIEIO).

[lpennaraemprii B mporpamme 1o (usuke mepedyeHb JabopaTOpHBIX padOT ¥ ONBITOB HOCUT
PEKOMEH/IATeIIbHBIN XapakTep, YUUTeNb JIeflaeT BIOOP MPOBEACHHS JJa0OPaTOPHBIX pabOT U OIBITOB C yYETOM
MHIMBUIYaJbHBIX OCOOCHHOCTEH OOYYaroIIMXCsl, CHHMCKA SKCIIEPUMEHTAIBHBIX 3aJlaHUi, TNpeylaraeéMbiX B
paMKax OCHOBHOT'O TOCYAapCTBEHHOT'0 3K3aMeHa 110 (hH3HKeE.

COJEPKAHMUE OBYYEHUAA

7 KIIACC

Paznen 1. ®usnka u e€ poJib B N03HAHNHU OKPYKAKOLIEro MUpa.

®dusuka — Hayka o npupofe. SBneHus npupozabl. PU3MUECKUE SBICHUSA: MEXaHUYECKUE, TEIUIOBBIE,
UIEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

@uznueckue BenuuuHbl. M3mepenue ¢usnyeckux BenuunH. Pusmueckue npubopsl. IlorpemHocts
n3MepeHni. MextyHapoHasi CUCTEMA EUHULL.

Kak ¢usmka u qpyrue ecTeCTBEHHbIE HaAyKH M3y4aroT Mpupoy. EcTecTBeHHOHAyUYHbIH METOJI HO3HAHUS:
HaOIII0/IeHHEe, TIOCTaHOBKA HAyYHOTO BOIPOCA, BBIIBI)KEHHWE TUIOTE3, SKCIEPUMEHT MO TPOBEPKE THUIIOTE3,
o0bsicHeHHe HalmoaeMoro siBiieHus. Onucanue GU3MYECKUX SBICHUH C IOMOILBIO MOJIETICH.

Jlemoncmpayuu.

1. Mexanuueckue, TEIIOBbIE, JIEKTPUYECKNE, MATHUTHBIE, CBETOBBIE SIBJICHHUS.

2. Owusnveckue MpUOOPHI M MPOLETyPa MPSIMBIX U3MEPEHHIA aHAIOTOBBIM U IU(POBBIM IIPUOOPOM.
Jlabopamopnusie pabomul u onvimel.

1. OrmpeneneHyre LEHbI 1€IEHNs Kbl U3MEPUTEIILHOTO ITPUOOpa.

2. HM3mepeHue pacCTOSIHUI.

3. M3mepenue o0bEMa KUIKOCTH U TBEPIOTO TEA.

4. OmnpeneneHue pazMepoB MaJIbIX TEIL.

5. W3mepenue TemiiepaTypbl IPpU MOMOIIN KUIKOCTHOTO TEPMOMETPA U JaTYMKA TEMIIEPATYPBbI.

6. IlpoBenenue wccrnenoBaHuss 10 NPOBEPKE TUINOTE3BL: JAIBHOCT IMOJETA INAPUKA, IIyIIEHHOIO

TOPU30HTAIILHO, TEM OOJIbIIIE, YeM OOJIbIIIE BBICOTA ITyCKa.

Pazpnen 2. IleppoHavajibHbIe CBEICHHS O CTPOCHHH BEIeCTBA.

CrpoeHue BelecTBa: aTOMbl U MOJIEKYJIbI, UX pa3Mepbl. OIBIThI, JOKa3bIBAIOIIUE AUCKPETHOE CTPOCHUE
BEIIECTBA.

JIBmkenue yactuil BemiecTBa. CBs3b CKOPOCTH JIBWKEHUS YacTHI[ C TeMIiepaTypold. bpoyHoBckoe
nprokenue, muddysus. BzaumozaeiicTBrue yacTull BerecTBa: NPUTSHKEHNUE U OTTAJIKUBAHHUE.

ArperaTtHble COCTOSIHUSI BEIIECTBA: CTPOEHUE Ta30B, KUAKOCTEW U TBEPIBIX (KPUCTAIMUECKHUX) TEI.
B3anmMocBs3p MeXTy CBOMCTBaMHU BEIIECTB B PAa3HBIX arperaTHbIX COCTOSHHUSIX M MX aTOMHOMOJIEKYJISIPHBIM
crpoenreM. OCOOEHHOCTH arperaTHbIX COCTOSIHUNA BOJIBL.

Hemoncmpayuu.
HaGmonenrie OpoyHOBCKOTO IBHYKEHHSI.
Hab6monenne quddysun.
3. Habmtopenue siBIeHU, OOBSCHSIOMINXCS MPUTSHKEHUEM HITH OTTATKMBAHUEM YacTHI] BEIIECTBA.

Jlabopamopnusie pabomel u onvimel.

1. OruenHka quaMeTpa aToMa METOIOM PSIOB (C HCrob3oBaHueM (GoTorpaduii).
OnbIThI 110 HAOTIOIEHHIO TETIJIOBOTO PACILIUPEHHSI Ta30B.
3. OmbITI IO OOHAPYKEHUIO JEUCTBHS CHIT MOJIEKYJISIPHOTO MIPUTSHKEHUSL.

Pasnen 3. /IBu:xenue u B3anMojieiicTBue TeJl.

Mexanndeckoe ABHkeHUE. PaBHOMEpHOE W HepaBHOMepHOe JBHkeHUe. CkopocTb. CpenHss CKOpOCThb
MIPU HEPABHOMEPHOM JIBIDKEHHUH. PacuéT 1yt U BpeMeHH JBIKEHUSI.
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SIBnenue nHepuMu. 3aKOH MHEpIUU. B3anMoaeiicTBre Tell Kak MPUYUHA U3MEHEHUS! CKOPOCTH ABMXKCHHUS
ten. Macca kak Mepa uHepTHOCTU Tena. [lnoTHocTh BemecTBa. CBS3b IJIOTHOCTH € KOJIMYECTBOM MOJIEKYJ B
enrHuIEe 00bEMA BEIIECTBA.

Cuna Kak XapakTepucTHKa B3aumozneicTBus Ten. Cuia ynpyrocTd M 3akoH ['yka. M3mepenue cuibl ¢
MOMOIIIBIO AUHAMOMeTpa. SIBiieHue TAroTeHus u cuia TsbkecTd. Cuila TSHKECTH Ha JpYyTux IuiaHerax. Bec Tena.
Hesecomocts. CrokeHue cuil, HalpaBlIEHHBIX 0 OAHOM mpsimoi. PaBHoneiicTByromiast cun. Cuna TpeHus.
TpeHnue ckoybXeH!s U TpeHHE OKOs. TpeHne B IPUPOJIE U TEXHUKE.

Jlemoncmpayuu.

HaOmoieHre MexaHn4ecKoro IBMKEHUS Tela.

H3mepenne ckopocTu MPSIMOIMHENHOTO ABHKEHUSL.
HaOmonienue siBneHus HHEPLUU.

HaGmonenne n3MeHeHUst CKOPOCTH TP B3aUMOJICHCTBUH TeEJI.
CpaBHeHHE Macc 10 B3aUMO/JICHCTBHIO TEIL.

CrnoxxeHue cuJl, HalpaBJIEHHBIX 110 OHOM MPSIMOIA.

Jlabopamopnusie pabomul u onvimel.

OnpeneneHne CKOPOCTH PAaBHOMEPHOTO JBIDKEHHS (LIapUKa B IKUAKOCTH, MOJEIH 3JIEKTPUUYECKOTO
aBTOMOOWJIS U TaK Jajiee).

Omnpenenenne cpeJHel CKOPOCTH CKOJIBKEHUS OpYCKa WITH IIapUKa MO HAKIIOHHOM TIOCKOCTH.
Onpenenenue IIOTHOCTH TBEPJOTO TeNa.

OnbITHI, JEMOHCTPUPYIOIIUE 3aBUCHMOCTD pacTsHKeHUS (1ehopMalii) PYKUHBI OT TPUIIOKSHHOMW CHJIBL.
OnbIThl, JEMOHCTPUPYIOLUIME 3aBUCHUMOCTb CHJIbI TPEHHMsI CKOJIBKEHHS OT Beca Tela M XapakTepa
COIIPHUKACAIOIIUXCS TIOBEPXHOCTEM.

Pasnen 4. /laBjienne TBEPABIX TeJl, JKMAKOCTEN U ra30B.

Hasnenue. CriocoObl YMEHBIIICHUS U YBEJIMYCHUs AaBiieHus. J[apieHne ra3a. 3aBUCUMOCTD JIaBJICHUS Ta3a
oT 00néMa, Temmeparypsl. [lepenaya naBnenust TBEPABIMU TeIaMH, KUIKOCTIMHU M ra3aMu. 3akoH Ilackams.
[TneBMaTHUeCKHE MAalIMHBL. 3aBUCHUMOCTH JABJICHUS >KMIKOCTA OT TIIyOWHBL ['MapocTaThyeckuii mapaiokc.
Coobmrarorecs: cocyabl. [ napaBmrueckie MEXaHU3MBl.

At™mocdepa 3emnn u atmocdepHoe napieHue. [[puauHb CylecTBOBaHHS BO3IYIIHONW 000JI0YKH 3eMITH.
Omnbit Toppuuemu. M3mepenne atMochepHOro IaBieHHs. 3aBUCUMOCTh aTMOC(HEPHOTO JaBIEHHS OT BBICOTHI
Ha/1 ypoBHEeM Mopsi. [IprOops! as1st u3mMepeHust arMoc(hepHOro 1aBICHHUS.

JleficTBHe JKUAKOCTH U Ta3a Ha MOTPY>KEHHOE B HUX Teno. BrlTamkuBaromas (apXxuMenoBa) cuia. 3aKoH
Apxumena. [InaBanue Tenn. Bo3myxornnaBanue.

Jlemoncmpayuu.
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1. 3aBUCHUMOCTb JaBJIEHUS ra3a OT TEMIEPaTyphl.
2. Tlepenaua naBineHUs KUAKOCTBIO U Fa30M.
3. CooOmaronumecs cocy/ipl.
4. T'mppaBavueckuil mpecc.
5. TlposiBienue neiicTBust aTMOCHEPHOTO JABJICHUSI.
6. 3aBUCHMOCTb BBITAIKHBAIOLIEH CUIIbI OT 00bEMa NOrPY>KEHHON YaCTH TeJa M INIOTHOCTH KUIKOCTH.
7. PaBEHCTBO BBITAJIKMBAIOILIEH CUJIbI BECY BBITECHEHHOM KUIKOCTH.
8. VYcnoBue mu1aBaHus TeN: IJIABAHUE WIIH MTOTPYKEHHUE TEN B 3aBUCUMOCTH OT COOTHOILIEHHS IFIOTHOCTEH Tena
1 JKUJIKOCTH.
Jlabopamopnvie pabomul u onvimel.
1. HccnenoBaHue 3aBUCMMOCTH Beca Tella B BOJIE OT 00bEMa MOrpy>KEHHOM B )KUAKOCTh YaCTH TeJa.
2. OrmpeneneHue BHITAIKUBAIOLIEH CUIbI, JEHCTBYIOLIEH Ha TENO, IOIPYKEHHOE B KUIKOCTb.
3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOLIEN CHIIBL, AEHCTBYIOIIEH HA TENIO B )KUJIKOCTH, OT MACCHI TENA.
4. OnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTD BBITAIKUBAIOLIEH CHIIBL, IEMCTBYIOLIEH HA TEJIO B KHUJIKOCTH, OT

00b&Ma Morpy>KEHHON B JKUIKOCTb YaCTHU TeNa U OT IUIOTHOCTH >KUAKOCTH.
5. KoHcTpynpoBaHue apeoMeTpa Wiy KOHCTPYUPOBAHUE JIOAKH U ONPENIEIEHUE €€ TPY30I0ABEMHOCTH.
Pa3gen S. PaGora 1 MOLIHOCTB. DHEpIrusi.
Mexanunueckasi pabota. MOIIHOCTb.
[IpocTble MeXaHU3MBI: pbIuar, OJIOK, HaKJIOHHAs IIOCKOCTh. [IpaBuo paBHoBecus pbruara. [Ipumenenne
MpaBUJIa PaBHOBECHS phluara K 0J0Ky. «3omotoe npaBmwio» mexanuku. KI1J] mpocteix mexanmsmos. [Ipocteie
MEXaHU3MBbI B OBITY M TEXHUKE.



Mexannyeckass sHeprusa. Kunernueckas M mnoTeHuManbHas sHeprusi. [IpeBparnenue omHOro BHIA
MEXaHUYECKOM SHEPrUH B APYTroid. 3aKOH COXPAHEHUS SHEPTHH B MEXaHUKE.

Jlemoncmpayuu.
1. IIpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnusie pabomul u onvimel.
Onpenenennie pabOTHI CHITHI TPEHHS TIPH PABHOMEPHOM JIBI)KEHHH TeJa TI0 TOPU30HTATIBHON TOBEPXHOCTH.
HccnenoBanue ycinoBUil paBHOBECHS pblyara.
Nsmepenne KII1/I HakIIOHHOM IUIOCKOCTH.
W3yueHue 3aKoHa COXpaHEHUS] MEXaHHUUECKOM SHEPTuu.
8 KUIACC
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Paznea 6. TensioBble siB1eHMSA.

OCHOBHBIE TOJIOKEHHS MOJIEKYJISIPHO-KMHETUYECKOW TEOPHU CTPOEHUs Belecrsa. Macca u pasMepbl
aTOMOB U MOJIEKYJI. OIIBITHI, TOTBEP>KJAIOIINE OCHOBHBIE MOJIOKEHHS MOJIEKYJIIPHOKMHETHYECKON TEOPUU.

Mopenu TBEPAOro, KUIKOrO U ra3000pa3HOro CocTosiHUM BemiectBa. Kpucrammdeckue M amMopghHble
tena. OOBSICHEHHWE CBOMCTB Ta30B, JKUAKOCTEH M TBEPABIX TEI HAa OCHOBE IMOJOKEHUH MOJICKYIISPHO-
KHHETH4YecKo! Teopun. CMaunBaHue U KalIWJUIIPHBIE SIBJICHUS. TEII0BOE paCIIMPEHHE U CKATHE.

Temneparypa. Cs3b TeMIIEpaTypbl CO CKOPOCTbIO TEIIOBOIO JABMKEHMS 4acTULl. BHyTpeHHss sHeprusi.
CnocoObl U3MEHEHUs] BHYTPEHHEH 3HEpruu: TeIvlonepenadya U coBeplleHue paboTsl. Buapl Teruonepenaun:
TEIJIONPOBOJHOCTb, KOHBEKIIMS, N3Ty4YEHHE.

KonuecTBo TemioTsl. YenbHas TEMIOEMKOCTh BELIECTBA. 1erIoOOMEH U TEIJIOBOE paBHOBECHE.
VYpaBHeHue TeruioBoro Oananca. [lnaBneHue u OTBepAEBaHME KPUCTAUIMYECKUX BEUIECTB. YJ€NbHAs TEIUIOTa
riaBneHus. [lapooOpaszoBanue u xonaeHcanus. Mcnapenue. Kunenue. YaenbHas Temiora mapooopa3oBaHUsL.
3aBUCUMOCTB TEMITEPATypPhI KHIICHUS OT aTMOC(EPHOTO JTaBJICHUSL.

BrnakHocTb BO31Myxa.

DOHeprus TOIUIMBA. Y JIeTbHAs TEIUIOTA CTOPAHUSL.

[punuuns! padotel TemoBsix asurareneii KITJ[ temnoBoro apuratens. TensoBble ABUTATENN U 3alUTa
OKPYKarole Cpepl.

3aKOH COXpaHEHUsI U NIPEBPALLEHNS SJHEPIUU B TEIUIOBBIX IIPOLIECCaX.
Jlemoncmpayuu.
HaGmonenre OpoyHOBCKOTO IBH)KEHHSI.
Ha6monenne quddysun.
HaOmonenue siBneHnii cMaurMBaHus U KalWUIPHBIX SBICHUH.
Habmronenvie TennoBoro pacuMpeHus Tel.
M3meHeHue naBieHus ra3a Npu U3MEHeHnH 00bEMA 1 HArPEeBAHUU WJIM OXJIaXKICHUH.
[IpaBuna u3mepeHus Temmeparypabl.
Bunp! Tertonepenayn.
OxaxieHue Ipu COBEpILIEHUN paboTBhI.
HarpeBanue npu coBepIieHHH padoThl BHETHUMH CHJIaMH.
10. CpaBHeHME TETUIOEMKOCTEHN Pa3INUHBIX BEIIECTB.
11. HabmoreHne KUneHus..
12. HaGmro/1eH1e oCcTOsIHCTBA TEMIIEPATYpPhI ITPH IJIaBJICHUH.
13. Monenu TEeIoOBLIX ABUTATEIIEN.
Jlabopamopnuvie padbomol u onvimol.
OnbITh 10 OOHAPY>KEHHIO ICHCTBHS CHIT MOJIEKYJISIPHOTO TPUTSDKEHUSL.
OnbITHI 110 BBIPAIIMBAHUIO KPUCTAIUIOB IOBAPEHHOM COJIM MIIM caxapa.
OnbIThI 1O HAOIOJIEHUIO TETUIOBOTO PACIIMPEHUS Ta30B, KUKOCTEH U TBEPABIX TeIl.
Onpenenenne AaBieHUs BO3AyXa B OayUIOHE IITIPUIIA.
OnbIT, J1€MOHCTPUPYIOIIME 3aBUCHUMOCTH JaBJE€HHMS BO3JIyXa OT €ro o0b&éMa M HarpeBaHus WIH
OXJIQXKICHUSI.
[IpoBepka rurnoTe3s! IMHEHHOM 3aBUCMOCTH JUTMHBI CTOJIOMKA JKUIKOCTH B TEPMOMETPHUYECKON TPyOKe OT
TEMIIEPATYPBI.
7. HabmoaeHue n3MeHeHus! BHyTPEHHEH S3Hepruy Tejla B pe3ysibTaTe Terlonepeadyd U paboThl BHEIIHUX CHJL.
8. HccrenoBanue siBIeHUs TETUI0OOMEHA ITPU CMELIMBAHUU XOJIOTHOM U ropsiueil BOJbI.
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9. OrmpeneneHre KOIMYECTBA TEIUIOTHI, MOJYYEHHOTO BOJON MPHU TEIUIOOOMEHE C HArpeThIM METaJUIMYECKUM
LUMTAHIPOM.

10. Onpenenenrie yaeabHOM TEMUIOEMKOCTH BEIIECTBA.

11. UccnenoBanue nmporecca UCIIapeHusl.

12. Onpenenenrie OTHOCUTENBHON BIQKHOCTH BO3IyXa.

13. Onpenenenue yenbHOM TEMIIOTH IUIABJIEHUS JIbJA.

Paznea 7. diiekTpuyeckne 1 MATHUTHBIE SIBJICHHUS.

DOnextpuzanus Ten. JBa poma 3MEKTpUYECKHX 3apsaoB. BzaumojeiicTBue 3apsKEHHBIX Tell. 3aKoH
Kynona (3aBUCUMOCTb CHUJIbI B3aUMOACUCTBUS 3apsDKEHHBIX TNl OT BEJIMUUHBI 3apAZOB U PACCTOSHHS MEXITY
TeJIaMHu).

Onekrpuyeckoe nosne. Hanpssk€HHOCTD 31eKTpuyecKoro nodist. [IpuHIun cynepno3uiim IeKTPHYECKIX
noJiei (Ha KaueCTBEHHOM YPOBHE).

Hocutenmu »snekTpudeckux 3apsaoB.  ODJEMEHTapHbIA  dieKTpuueckuid 3apsn. CTpoeHwe aroma.
[TpoBOHUKY M TUBNIEKTPUKH. 3aKOH COXPAHEHUS JICKTPUUECKOT0 3apsia.

DNeKTpUYEeCKUi TOK. Y CJIOBUS CYILIECTBOBAHUS AJIEKTPUUECKOrO TOKAa. VICTOUHMKHM MOCTOSHHOTO TOKA.
JIeNiCTBHS 3IIEKTPUUECKOTO TOKA (TEIUIOBOE, XMMUYECKOE, MATHUTHOE). DJIEKTPUUECKUM TOK B KHUIKOCTIX U
rasax.

Onextpudeckas 1enb. Cuia Toka. DIekTpudeckoe Hanpspkenue. ConpoTUBIIEHHE TPOBOIHUKA. Y ICIIEHOE
CONpOTHBIIEHHE BemiecTBa. 3akoH Oma ams yuactka memnu. llocrnenoBarensHoe U MapajuiebHOE COeTUHEHUE
MIPOBOJIHUKOB.

Pabota 1 MOLITHOCTB ANeKTpudecKoro Toka. 3akoH J[xoymns—JIeHna. DnexTpruueckue Heny 1 MoTpeduTenu
ANIeKTpUYecKol 3Hepruu B 0bITy. KopoTkoe 3aMbikaHue.

[TocTosiHHbIe MarHUTHL. B3anmopeicTBrEe MOCTOSHHBIX MAarHUTOB. MarHuTHoe mosie. MarHuTHOE ToJie
3eMiM W ero 3HaueHue A ku3HU Ha 3emie. OnbiT Opcrena. MarHuTHOe Mojie 3JIEKTPUUYECKOIO TOKA.
[IpumeHeHue 5>IEKTPOMArHUTOB B TeXHUKe. JleficTBUE MAarHUTHOTO TONS HA TPOBOJAHUK C TOKOM.
DJIeKTpOJIBUTATENb TTOCTOSIHHOTO TOKa. VICIonp30BaHue AIIeKTPOABUraTeNieii B TEXHMUECKUX YCTPONCTBAX U HA
TPaHCIIOPTE.

Onbitel ®Dapanes. SBnenue snekrpoMarHuTHoW wuHAYKIMU. [lpaBuno Jlenma. JnexTporeHepatop.
CriocoObl MOTyYeHUs STCKTPHUUECKOI SHEPTUH. DNEKTPOCTAHIIMK Ha BO3OOHOBIISIEMbIX HCTOYHHUKAX YHEPTHH.

Jlemoncmpayuu.
DneKTpu3anus Tel.
JIBa posa 21eKTPUIECKUX 3apsA0B M B3aUMO/ICHCTBUE 3aPsHKEHHBIX TEJI.
YCeTporcTBO U AEMCTBUE AIIEKTPOCKOIIA.
OJeKTpocTaTHyecKast MHIyKIIHs.
3aKOH COXpaHEHUs JIEKTPUUECKHUX 3aps/IOB.
[TpoBOAHUKH U TUITIEKTPUKH.
MonenupoBaHue CUIOBBIX JIMHUH 3JEKTPUUYECKOTO MOJIS.
HcTodyHMKY TOCTOSIHHOTO TOKA.
JIenCcTBuUsA SIIEKTPUUECKOTO TOKA.
. DNEKTPUIECKUNA TOK B HKHJIKOCTH.
. 'a30BbIi paszpsiz.
. I3mepeHue cuiibl Toka aMIepMeTPOM.
. I3MepeHue >NeKTpuYecKoro HarpspKeHUs! BOJTbTMETPOM.
. Peocrat 1 MarazuH conpoTHBICHHM.
. B3aumopelicTBIE MOCTOSIHHBIX MarHUTOB.
. MozaenupoBaHre HEBO3MOXXHOCTH pa3/i€eHus MOJIFOCOB MArHUTA.
. MosienipoBaHue MarHUTHBIX 1OJIEN MOCTOSIHHBIX MarHUTOB.
. OneIT Dpcrena.
. MarauTHOE 1nose Toka. JIeKTPOMAarHur.
. JleiicTBME MarHuTHOTO TOJIA HA MPOBOJIHUK C TOKOM.
. DNEKTpOABUTaTENb MOCTOSIHHOTO TOKA.
. UccrnienoBanue siBI€HUS SIE€KTPOMAarHUTHOW MHTYKIUH.
. OnbiTel Dapages.
. 3aBUCUMOCTb HarpaBJIEHUs] UHIYKIIMOHHOTO TOKa OT YCIIOBUM €r0 BOSHUKHOBEHHUSI.
. DneKkTporeHeparop MOCTOSIHHOTO TOKA.
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Jlabopamopnusie pabomol u onvimel.

OnbIThI 1O HAOMIOAECHUIO AIIEKTPU3AIMH TN MHIYKIUEH U IIPH CONPUKOCHOBEHHH.

HccnenoBanue AEUCTBHS SJIEKTPUYECKOTO OIS HA TPOBOJHHUKH U JUAIIEKTPUKH.

C6opka u rpoBepka paboThI JEKTPUIECKOH 1ETH MOCTOSHHOTO TOKA.

W3mepenne u peryJimpoBaHue CUIIbI TOKA.

W3mMepenue u peryiupoBaHUe HAIIPSKEHUS.

HccnenoBanue 3aBUCHMOCTH CHMJIBI TOKA, HIYLIETO YE€PE3 PE3UCTOP, OT CONPOTUBIICHHUS DPE3UCTOpa U

HalpsDKEHHS Ha PE3UCTOPE.

7. OnbITBI, AEMOHCTPUPYIOIIUE 3aBUCUMOCTb 3JIEKTPUYECKOTO COIPOTUBIICHUS IIPOBOJHHMKA OT €r0 UINHBI,

IUIOILA/IY TIONIEPEYHOI0 CEUYEHHs U MaTepHaa.

ITpoBepka IpaBuIIa CIOKEHUS HAPSHKEHUH MIPU TOCIIEI0BATEIILHOM COCIMHEHUH JBYX PE3UCTOPOB.

9. TlpoBepka npaBuia Jisi CUIIbI TOKA [P NApaIIETbHOM COSANHEHUN PE3UCTOPOB.

10. Onpenenennie paboThI MEKTPUUECKOrO TOKA, UIYILEro Yepe3 pe3ucTop.

11. Onpenenenue MOLTHOCTH IEKTPUUYECKOTO TOKA, BBIIEIIEMOM Ha pE3UCTOPE.

12. MccnenoBanue 3aBUCMMOCTH CHJIBI TOKA, HAYIIETO YepPe3 JIAMIIOUKY, OT HalPsDKEHUS Ha HEll.

13. Onpenenenue KII/I narpeBatens.

14. UccnenoBaHne MarHUTHOTO B3aMMOJIEHCTBUS IIOCTOSIHHBIX MarHUTOB.

15. N3yueHne MarHuTHOTO OIS TIOCTOSIHHBIX MarHUTOB IIPU UX 00BETUHEHUH U pa3/ICICHUH.

16. UccnenoBanue nelicTBYsL SIIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. OnbIThI, 1EMOHCTPUPYIOLIME 3aBUCUMOCTb CHJIbI B3aUMOJEHCTBUS KaTyIIKH C TOKOM M MarHUTa OT CHUJIBI
TOKA Y HallpaBJICHUs TOKA B KaTyIIIKE.

18. U3yuenue neficTBUSI MArHUTHOTO TOJISI HA IPOBOJAHUK C TOKOM.

19. KonctpynpoBaHue U nu3yyeHue paboThl 371€KTPOIBUIATEIS.

20. Uzmepenune KI1/] anekTpoBUTraTebHOM yCTaHOBKH.

21. OnbITHI 110 UCCIEIOBAHUIO SIBJICHUS IEKTPOMAarHUTHOM MHYKLIMHU: UCCIIEI0OBAHUE U3MEHEHUN 3HAUYCHUS U
HalpasJIeHUs1 UHIYKLIMOHHOI'O TOKA.
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Pa3gen 8. Mexanuyeckue siBJIeHUsI.

Mexanndeckoe nBrkeHne. MarepuanbHas Touka. Cucrema orcuéra. OTHOCUTENBHOCTh MEXaHMUECKOTO
nBkeHus. PaBHoMepHoe npsiMosnHelHoe BrkeHne. HepaBHOMepHOe npsiMonnHeiiHoe aBrkeHne. CpenHss u
MI'HOBEHHAsl CKOPOCTH TeJla P HEPABHOMEPHOM JBHKEHUMU.

Yckopenue. PaBHOyckopeHHOE MIpsiMorHeHoe aBrkeHre. CBoOoaHoe nagenue. Oneithl [Mamuest.

PaBHOMepHOe IBWKEHHE MO OKpyxXHOCTH. llepnon m dvacrora obOpamienus. JIuneiiHas u yrioBas
ckopocTH. LleHTpocTpeMUTENBHOE YCKOPEHHUE.

Ilepssiit 3akoH HbroToHa. Bropoit 3akoH Herorona. Tperuii 3akoH Herorona. IIpuHuumn cynepnosunuu
CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHMs: cujla TPEHMs CKOJIBbKEHMs, CHJIa TPEHUS IIOKOs, JPYyTHUE
BU/IbI TPEHMUSL.

Cuna TsDKECTH M 3aKOH BCEMHPHOT'O TSTOTEHHs. YCKOpeHHE CBOOOAHOro majeHus. /[BrrkeHue IiiaHer
Bokpyr ConHua. [lepas kocmudeckasi ckopocTs. HeBecoMocTs 1 eperpysku.

PaBHoBecre MarepuanbHOM ToukH. AOcomoTHO TBEpAOe Teno. PaBHOBecue TBEpAOro Tena ¢
3aKpEIIEHHOM OChIO BpaiieHuss. MoMeHT cuitbl. LIeHTp TsoxecTH.

WNmnynsc Tena. M3meHenne mMmmynbea. MMmysbe cuiibl. 3aKOH COXpaHEHHs MMITyJbca. PeakTuBHOE
JIBUKEHUE.

Mexanunueckasi paboTa 1 MOIIHOCTb. PaboTta cui TskecTH, ynpyroctH, TpeHus. CBsi3b SHEpIU U paboThI.
[loreHnmanpHas SHeprus Tena, NOJHATOrO HaJl INOBEPXHOCTBIO 3eMiM. [loTeHIumaibHas SHEprus CKaTou
npyxxuHbl. Kunerndeckas sHeprus. TeopeMa O KMHETHMUYECKOM SHEPIrUM. 3aKOH COXPAHEHUSI MEXaHHUYECKON
SHEPIHH.

Jlemoncmpayuu.
HaGmonene MexaHMuecKoro JIBMXKEHHUS Tella OTHOCUTEIIBHO Pa3HbIX Tl OTCUETA.
CpaBHeHHE MyTEHN U TPACKTOPHUM JBM>KEHUS OJHOTO U TOTO K€ Tela OTHOCUTEIBHO Pa3HbIX TEJl OTCUETA.
H3mepenne CKOpOCTH U yCKOPEHUS IIPSMOJIMHENHOTO IBUKCHHUS.
HccnenoBanue MpU3HAKOB PABHOYCKOPEHHOTO JABHKEHUSL.
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5. HaOGnroneHue MBMKEHHS Tella 10 OKPY>KHOCTH.
6. HabOmiomenume MeXaHMYECKUX SIBICHUM, TPOUCXOAIMX B cucreMe orcuéra «Temexka» mpu e
PaBHOMEPHOM U YCKOPEHHOM JIBUKEHUH OTHOCUTEIHHO KaOUHEeTa QU3UKH.
7. 3aBUCHMOCTb YCKOPEHHUs Tela OT MacChl Tejla U JEUCTBYIOLIEH Ha HETO CUJIBI.
8. HalOmronenue paBeHCTBA CHJI PU B3aMMOCHCTBUU TEIL.
9. H3menenue Beca Tela Mpy YCKOPEHHOM JIBHXKEHHUH.
10. Ilepenaya umitysibca py B3auUMOJICHCTBUH TEJL.
11. IIpeoOpazoBaHus 3HEPIUU NIPU B3aUMOAEHCTBUH TEIL.
12. CoxpaneHue UMITyjibca pu HEYIPyroM B3auMOICHCTBUU.
13. CoxpaHeHHe UMITyJIbCa IIPH a0COJIIOTHO YIPYTOM B3aMMO/ICHCTBUM.
14. HaGmroneHue peakTUBHOTO JIBUKCHUSI.
15. CoxpaHeHne MEXaHNYECKOW 3HEPIUU IPU CBOOOTHOM I1a/IEHUH.
16. CoxpaneHue MEXaHUYECKOW SHEPTUU MPY ABMKEHHUH TeJa MO/ JCHCTBUEM MPY>KUHBI.
Jlabopamopnvie pabomul u onvimel.
KoncrpyupoBaHnue TpakTa /1j1si pa3roHa U JaJIbHEHIIero paBHOMEPHOTO IBUYKEHHS IIIAPUKA WITH TEJICKKH.
Omnpenenenne cpejHel CKOPOCTH CKOJIBKEHUs OpyCKa WITH ABMYKEHHS IIApHKa 10 HAKJIOHHOH TJIOCKOCTH.
Onpenenenne ycKOpeHHs Teja Py PaBHOYCKOPEHHOM JIBUKEHUH MO0 HAKJIIOHHOM TJIOCKOCTH.
HccnenoBanue 3aBUCMOCTH ITyTH OT BPEMEHH TIPY PAaBHOYCKOPEHHOM JIBIKCHUU 0€3 Ha4albHOW CKOPOCTH.
[TpoBepka rumoTe3bl: €Cliv MPH PABHOYCKOPEHHOM JIBUKEHUH 0€3 HaualbHOM CKOPOCTH IyTH OTHOCSATCS Kak
PsiT HEUETHBIX YMCETI, TO COOTBETCTBYIOIINE MPOMEKYTKH BPEMEHHU OJJMTHAKOBBI.
HccnenoBanue 3aBUCUMOCTH CHIIBI TPEHHS CKOJIBKEHHUS OT CHJIBI HOPMAJIbHOTO 1aBJICHUSI.
Onpenenenne K03(hGUIMEHTA TPSHUS CKOTBKCHHUS.
Onpenenenne KECTKOCTU NPY>KUHBI.
Onpenenenne pabOTHI CHITBI TPESHHS TIPY PABHOMEPHOM JIBH)KEHHH TeJa TI0 TOPH30HTATIBHON TOBEPXHOCTH.
10. Onpenenenue pabOTHl CHIIBI YIPYrOCTH TpU MOABEME Tpy3a C HCIHOJB30BAHUEM HEMOABMKHOTO H
MIOJIBM’KHOTO OJIOKOB.
11. N3yuenue 3akoHa COXpaHEHUS SHEPTUU.
Paznen 9. Mexannueckue Ko1e0aHus U BOJIHBI.
KonebarenpHoe nBmxeHne. OCHOBHBIE XapaKTEPUCTHKU KoONeOaHMii: MEepHOA, 4YacToTa, aMIUIUTYJA.
Maremarudeckuil U IpyXKMHHBIA MassTHUKU. [IpeBpallieHne 3Hepruu rnpu KoaedaTeIbHOM JBHKEHUH.
3aryxaromye Konebanus. BbHykaeHHble kojeOanus. Pe3oHanc. Mexannueckue BojiHbBL CBoiicTBa
MeXaHu4eCcKux BOJH. [IpofonbHbIE U TIoNepeyHbie BOJHBL J[JTMHA BOJHBI M CKOPOCTb €€ pachpOCTpaHEHUSI.
Mexanuueckre BOJIHBI B TBEPIOM TeNE, CEHCMUYECKNE BOJIHBI.
3Byk. 'poMKOCTB 3ByKa 1 BbicOTa TOHA. OTpakeHue 3Byka. THGpa3ByK U yIbTpa3ByK.
Jlemoncmpayuu.
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1. Habmonenue xoneOaHMii TeN MO JEUCTBUEM CUJIbI TSKECTH U CHIIBI YTIPYTOCTH.
2. HaOGmozaenue konebaHuii rpy3a Ha HUTH U Ha TPy KUHE.
3. HabmtoneHue BbIHYKIECHHBIX KOJIEOaHUH U pe30HaHCa.
4. PacnpoctpaHeHue NPOAOIBHBIX U MONEPEUHbIX BOJIH (Ha MOJIEIH).
5. Habmtonenue 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
6. AKyCTHYeCKUI pe30HaHC.
Jlabopamopnvie pabomul u onvimol.
1. Omnpenenenue 4acToOThI ¥ IepHoJia KojeOaHNit MaTeMaTUYECKOTO MasITHHUKA.
2. OrmpeneneHre 4acToThl U Nepuojia KojeOaHii Py KMHHOTO MasTHHKA.
3. MHccnenoBanue 3aBUCUMOCTH TIepHo/ia KoJieOaHUi OIBEIIEHHOTO K HUTH I'py3a OT JUTMHBI HUTH.
4. WccrnenoBanue 3aBUCUMOCTH TEPHOIa KOJIeOaH i TIPY>KUHHOTO MasiTHUKA OT MacChl rpy3a.
5. TlpoBepka He3aBUCUMOCTH IIepHo/ia KoJieOaHuil Ipy3a, MOIBEIICHHOTO K HUTH, OT MacChl Ipy3a.
6. OIBITHI, IEMOHCTPUPYIOILIHNE 3aBUCUMOCTh Neprojia KojeOaHuii MPYy>KUHHOTO MasTHUKA OT MaccChl Tpy3a U

KECTKOCTH MPY>KUHBI.
7. W3mepeHune ycKopeHHs: CBOOOTHOTO MaCHHUS.
Pazpnea 10. DiekTpoMarHuTHOE 10JI€ M 3J1eKTPOMAarHUTHBIC BOJIHBI.
OJNEeKTpOMAarHUTHOE Ioj€. DJIEKTPOMAarHUTHbIE BOJIHBL (CBOMCTBA ANIEKTPOMArHMTHbIX BosH. Illkana
ANIEKTPOMArHUTHBIX BOJIH. Mcnonb30BaHue 3J€KTPOMAarHUTHBIX BOJIH U1 COTOBOM CBSI3H.
OnexkTpomMarHuTHas npupoza ceera. CKopocTh cBeTa. BoHOBBIE CBOMCTBa CBETA.
Hemoncmpayuu.



1. CBoiicTBa IEKTPOMAarHUTHBIX BOJIH.
2. BonHOBBIE CBOMCTBA CBETA.
Jlabopamopnusie pabomol u onvimel.
1. VBydeHue CBOWCTB AJIEKTPOMArHUTHBIX BOJIH C TOMOIIHIO MOOMIILHOTO TeneoHa.
Pazgen 11. CBeroBbI€e IBJICHUS.
JlyueBas mozensb ceta. Microunuku cera. [IpsimonuneliHoe pacnpocTpaHeHue cBera. 3arMenus ConHua
u JIynel. Otpaxkenue cBeta. [1mockoe 3epkano. 3akoH OTpakKeHHsI CBETA.
IIpenomnenue cBera. 3akoH npenomiieHus ceera. IloaHoe BHyTpeHHEe oTpaxkeHue cBera. Vcnonb3oBanue
MOJTHOTO BHYTPEHHETO OTPAKEHHSI B ONTUYECKUX CBETOBOJIAX.
Jlunza. Xon mydeit B ymH3e. OnTryeckas cucremMa QoToarnmapaTta, MUKpPOCKOa U Teneckona. ['ma3 kak
oInTHYecKas cucteMa. bIM3opykocTh U 1aIbHO30PKOCTb.
Pasznoxenue Genoro ceera B cnektp. Onbitel HptoTona. CnokeHue CneKTpasbHBIX IBETOB. [lucnepcust
CBeTa.
Jlemoncmpayuu.
[TpssiMonHEtHOE pacIpoCTpaHEHUE CBETA.
OtpaxeHue cBera.
[Tony4enne n300pakeHuil B IJIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKajiax.
[Ipenomnenue caera.
OnTrueckuil CBETOBO/.
Xop nmyyeid B coOMparoIieH JIMH3E.
XoJ1 Tyuer B pacCEMBAIOIIEH JINH3E.
[ony4enue n300paxeHuii ¢ IOMOILBIO JINH3.
[Tpuniun neiictBus (oroarmnapara, MUKPOCKOIIA U TEIECKOIIA.
10. Monensb riasa.
11. PaznoxxeHnue 6e1oro cBera B CIIEKTP.
12. Tlomy4enue 6enoro cBeTa MpH CJI0KEHUH CBETA Pa3HBIX I[BETOB.
Jlabopamopnusie pabomol u onvimel.
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1. HccnenoBaHue 3aBUCUMOCTH yIJIa OTPAYKEHUSI CBETOBOTO JIy4ya OT yIJia MaJCHUsI.

2. HBydeHue XapakTepUCTUK N300paKeHHs IPEMETa B ITIOCKOM 3epKaie.

3. HccnenoBaHue 3aBUCUMOCTH yIjla MPEJIOMIIEHUS] CBETOBOIO JIy4ya OT yIjla MajEeHUsl Ha MPaHULE «BO3ILYyX—
CTEKJION.

4. TlomyueHne n300paskeHUI ¢ TOMOIIBIO COOMPAIOIIECH JTMH3HI.

5. Ompenenenne HOKYCHOTO pacCTOSHUS U ONTUYECKOM CHITbI COOMPAIOIIEH JINH3BI.

6. OMnbITHI IO PA3TIOKEHUIO OEJIOTO CBETA B CIIEKTP.

7.  OmBITHI IO BOCHPUSATHIO I[BETA MMPEIMETOB MPU X HAOIIOAECHUH Yepe3 IIBETOBBIE (DUITBTPHI.

Paznen 12. KBanToBble siBjIeHUsI.
Omneitel Pesepdopaa u nimanerapHas Mojenb atoma. Mojens aroma bopa. Hcnyckanue u nornouexnue
cBera aToMOM. KBaHTBI. JInHeuaThIe CIIEKTpBI.
PanmoaxkTtuBHOCTE. Anba, Geta- U ramma-uzinydeHus. CtpoeHue aTomHoro sapa. HykiioHHas monenb
aTroMHoro siipa. M3oronsl. PaguoaktuBHble npeBpaienus. [lepuon nomypacmaia aToMHBIX SAEp.
SnepHble peakiy. 3aKOHBI COXPAHEHUS 3apsJ0BOTO U MacCOBOI'0 YUCEN. DHEPIUs CBA3U aTOMHBIX SIZIE.
Csi3b Macchl ¥ SHeprud. Peakiyu cuHTe3a u nenenus sinep. Mcrounnku sneprun ComHIla u 3BE371.
SAnepnast sHepreTuka. [lelicTBUA pagMOaKTUBHBIX U3Ty4YE€HUN HA )KUBbIE OPraHU3MBI.
Hemoncmpayuu.
CrieKTpsl U3IIy4eHHs ¥ OTJIOLIECHUS.
CrieKkTpsl pa3MyYHBIX ra30B.
Crniektp Boaopoaa.
Habmonenne tpekoB B kamepe BubcoHa.
Pabora cuérurka HOHU3UPYIOUIUX U3ITyYESHHUH.
Perucrpanys usnyyeHus NpUpOJHBIX MUHEPAIOB U MPOYKTOB.
Jlabopamopnvie pabomul u onvimel.
HaGmofienyie CIUTONIHbIX 1 IMHEHYaThIX CIIEKTPOB M3y YEHHS.
2. HccnenoBaHue TPEKOB: M3MEPEHHE SHEPIHU YACTUIIBI IO TOPMO3HOMY ITyTH (TI0 poTorpadusim).
3. H3mepenue paauoakTUBHOIO (OHa.
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IMoBTOPUTEIHHO-00001AKOIIHIT MOTYJIb.

[ToBTOpUTENEHO-0000IIAIOIINI MOAYIIH IPEAHA3HAYEH U CHCTEMATHU3AIMU 1 0000IIEHHS IPEIMETHOTO
COZICpKaHUSI M OIBITA JIEATEIBHOCTH, MPHOOPETEHHOTO NMPH HM3y4YEeHWH BCEro Kypca (pusmkm, a Taroke s
MOATOTOBKM K OCHOBHOMY T'OCYAAPCTBEHHOMY 3K3aMeHy MO (hu3MKe Ui OOy4aroUMxcsi, BHIOPABIIMX 3TOT
Y4eOHBIHN MpeIMET.

[Ipu M3y4yeHUn AaHHOTO MOIYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCSl BUIBI ACATEIBHOCTH, HA OCHOBE
KOTOPBIX OOECIeUMBACTCSl JIOCTIDKEHHE NPEIMETHBIX M METalpeAMETHBIX IUIAHUPYEMBIX pe3yJbTaToB
oOyueHusi, (GopMHpyercsi ecTeCTBEHHOHAy4YHasi TPAMOTHOCTB: OCBOCHHE HAyYHBIX METOJIOB HCCIIECOBAHUS
SIBJICHUI IPUPOJIBI M TEXHUKH, OBJIJICHIE YMEHHAMH OOBSCHATH (PU3UUECKUE SBICHUS, IIPUMEHSIS TIOJTyYeHHBIC
3HAHUS, peIaTh 3aJa4M, B TOM YMCIIC KaYeCTBEHHBIE U SKCIIEPUMEHTAJIbHBIE.

[TpyHIMNHUATBEHO JEATEeNBHOCTHBI XapakTep MaHHOTO pasleia peaqm3yercs 3a CYET TOro, 49ro
00y4aromuecs BBIMOIHSIOT 331aHHs, B KOTOPBIX UM IIPe/IiaraeTcs:

Ha OCHOBE TIOJNYYEHHBIX 3HAHMI paclo3HaBaTh W HAYYHO OOBSCHATH (H3UYECKUE SBICHUS B
OKPY’KaroIlei MPUPO/IE U TIOBCEAHEBHOM JKU3HMU;

UCIIONIB30BaTh HAyYHBIE METO/BI HCCIECIOBaHMSA (M3WYECKUX SIBJICHHH, B TOM YHCIE U MPOBEPKU
TUTIOTE3 ¥ TIOTyYSHHUS TEOPETUYECKHUX BBIBOJIOB;

OOBSICHATh Hay4YHbIE OCHOBBI HAMOOJIee BAXHBIX JIOCTH)KCHHMH COBPEMCHHBIX TEXHOJOTHI, Harpumep,
MPAKTUYECKOTO HCIIOIBb30BAHUS PA3IMYHBIX HMCTOYHHKOB HHEPIMM Ha OCHOBE 3aKOHA IPEBpAIICHHS H
COXpPaHEHHS BCEX M3BECTHBIX BUJIOB SHEPIHH.

INIAHUPYEMBIE PE3VYJIbTATbI OCBOEHUSA TMPOI'PAMMBI 11O ®U3UKE HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

W3ydyenne ¢Gu3MKM Ha YypOBHE OCHOBHOTO 0OIIero o0pa3oBaHMs HAlpaBiIeHO Ha JOCTHXKEHHE
JIMYHOCTHBIX, METAPEAMETHBIX U PEAMETHBIX 00pa30BaTeIbHbIX PE3yJIbTaTOB.
B pesynbrate nzyuenust GU3MKH Ha ypOBHE OCHOBHOIO 0OIEro oOpazoBaHUs y oOydaromierocsi OyayT

chopMHpOBaHBI CIIETYIOMINE TUIHOCTHBIE PE3YIIbTATHI B YaCTH:

e 1) naTPHOTHYECKOI0 BOCIIUTAHHUS:

- IPOSIBJIEHUE MHTEPECa K UCTOPHU U COBPEMEHHOMY COCTOSIHUIO POCCUICKOM (pM3UYECKOM HayKy;

- IIGHHOCTHOE OTHOIIEHHE K JOCTHKEHUSM POCCUMCKUX YUEHBIX-(DU3UKOB,;

2) rpa’kIaHCKOr0 M IyXOBHO-HPABCTBEHHOI'0 BOCIINTAHUS ¢

- TOTOBHOCTh K aKTUBHOMY Yy4YacTUIO B OOCYXJI€HMH OOIIECTBEHHO 3HAUMMBIX M 3THUUECKHX MpoOIieMm,

CBSI3aHHBIX C MPAKTHYECKUM MIPUMEHEHUEM TOCTHKEHUH (U3UKY;

- OCO3HAHUE BaYKHOCTU MOPAIbHO-3THUECKUX ITPUHIIUIIOB B JAEATEILHOCTH YUEHOTO;

e 3)3CTeTH4YeCKOro BOCIIUTAHMSA:

® - BOCIPHUATHE ACTETUUECKUX Ka4deCTB (PU3MUECKOH Hayku: €€ IapMOHMYHOIO IOCTPOEHMS, CTPOTOCTH,
TOYHOCTH, TJAKOHUYHOCTH;

¢ 4) HEHHOCTH HAYYHOI'0 NNO3HAHUS:

® - OCO3HAaHHWE IIEHHOCTH (PM3MUYECKON HAyKH KaK MOIIHOTO MHCTPYMEHTA IMO3HAaHHUs MUPA, OCHOBBI Pa3BUTHS
TEXHOJIOTUH, BAKHEUIIIEH COCTABIISIFOIIEH KYJIbTYPBI;

® - pPa3BUTHE HAy4HOH JHO003HATEILHOCTH, HHTEPECA K UCCIIEI0BATENBCKON IESTEIIbHOCTY;

e 5) popmupoBaHus KYJbTYPHI 310POBbS H SMOLMOHATBHOIO 0JIATONOTYYHsI:

® - OCO3HAHME ILIEHHOCTHU OE€30MacHOro oOpas3a >KU3HM B COBPEMEHHOM TEXHOJOIMYECKOM MHpE, BaXKHOCTH
npaBuwil 0€30MacHOTO TIOBEACHUS Ha TpaAHCIOpPTE, Ha J0porax, € D3JEKTPUYECKUM U TEIUIOBBIM
000pyJOBaHHEM B JOMAIITHUX YCIIOBUSIX;

e - cOpMHPOBAHHOCTh HaBbIKa peQIIEKCHH, MPU3HAHUE CBOETO IpaBa Ha OMIMOKY M TaKOro e IMpaBa y
JPYTrOro 4ell0BEKa;

e 6) TPyA0BOI0 BOCIIMTAHMA:

® - aKTHBHOE YYacTHe€ B pEIEHUU MPAaKTHYECKHX 3a7ay (B pamMKax CeMbH, 00pa3oBaTENIbHON OpraHU3aluy,
ropojia, Kpasi) TEXHOJIOTHYECKON U COLMATbHON HANpPaBIEHHOCTH, TPEOYIOIIMX B TOM YHCIe U (PU3NUECKUX
3HAHMI;

® - MHTEpecC K MPaKTUYECKOMY U3YUEHHIO MTPOQecCuil, CBSI3aHHBIX ¢ (PU3UKOIA;

e 7)3K0JOrM4eCKOro BOCIINTAHUS



® - OpUEHTalMs Ha pUMEHEHHEe (PU3MUYECKUX 3HAHWU NI pelIeHHUs 3a7ad B 007acTH OKPYIKAIOIIEH Cpelbl,
IJTAHUPOBAHUS MIOCTYIKOB M OLIEHKM UX BO3MOXHBIX IMOCIEICTBUN JJI1 OKPYKAIOLIEN CpEebL;

® - OCO3HAHHE IITOOATEHOTO XapaKTepa FIKOJOTHIECKUX MPOOIeM U IyTel X PEeIICHHUS;

e §8) aganTanum K U3MEHAIONIUMCS YCJIOBUAM COIHAIBLHOM M TPUPOIHOM Cpeabl:

e - TOTPeOHOCTHh BO B3aMMOJCWCTBUU IIPH BBIMOJHEHUH HCCICAOBAaHUN W TPOCKTOB (PH3HUECKON
HaIlpaBJIEHHOCTH, OTKPBITOCTE OIBITY U 3HAHUAM IPYTHX;

® - [IOBBIIICHUE YPOBHS CBOCH KOMIIETEHTHOCTU Yepe3 MPAKTUUYECKYIO JIEATEIbHOCTD;

e - MOTPeOHOCTh B (JOPMHUPOBAHNN HOBBIX 3HAHWUM, B TOM 4KClie (POPMYJTUPOBATH UICH, TTIOHATHUS, TUTIOTE3bI O
(U3NYECKIX 00BEKTAX U SIBIICHUSX;

e - oco3HaHHe AePHUIUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00JIaCTH (DU3HKH;

® - [UTAHUPOBAHHUE CBOCTO PA3BUTHUS B IPUOOPETEHUH HOBBIX (DU3MUECKUX 3HAHMIA,

° - CTpeMJIeHI/Ie aHaJII/I3I/IpOBaTb U BBIABJISITH B3AaUMOCBA3U HpI/IpQZ[bI, 06H.[€CTBa 1 3KOHOMHMKH, B TOM YHCJIC C
WCIOJIh30BaHNEM (PH3UUECKUX 3HAHUM;

® - OIICHKAa CBOMX JICHCTBMM C Y4YETOM BIHMSHHUS Ha OKPYKAIOIIYI0 CPEdy, BO3MOXKHBIX TJIOOATBHBIX
MOCIICACTBHH.

METAIIPEIMETHBIE PE3YJIBTATbBI

B pesynbrare ocBoeHuss mporpammbl Mo (pU3MKEe HA YPOBHE OCHOBHOTO OOIEro oOpa3oBaHHS Y
oOyuaromerocsi OyayT cOpPMHpPOBaHBI MeTaNpeAMeTHbIe Pe3yJbTaThl, BKIIOUAIONME I03HABATEIbHBIC
YHUBEpCAIIbHbIE yueOHbIE NEHCTBUS, KOMMYHUKATUBHBIC YHUBEpCAbHbIE yUeOHBbIC NEHCTBUS, PErYJIATUBHbIC
YHUBEpCAJIbHBIC YueOHBIC JCHCTBUSI.

Ilo3naBaTebHBIE YHUBEPCAJIBHBIC y‘{eﬁﬂble JaelicTBus

BasoBble jjoruyeckue 1eicTBus:
®  BBIIBIATH U XapaKTEPU30BATh CYIICCTBEHHBIE MPH3HAKN OOBEKTOB (SIBICHUH);
®  YCTaHABIMBATH CYIIECTBEHHBI! MTPU3HAK KIacCU(UKALIMU, OCHOBAHHS /115l 0000IIEHNS U CPAaBHEHHUS;
® BBIIBIATH 3aKOHOMEPHOCTH M IPOTUBOPEUMS B PAacCMaTpUBAaeMbIX (haKTaX, JAHHBIX M HAOIIOIEHUSX,
OTHOCAIINXCA K (1)I/I3I/I‘-I€CKI/IM SIBJICHUSIM,
® BBIIBIATH NPUYMHHO-CIIC/ICTBEHHBIE CBSA3M IPU M3Y4YE€HMH (PU3NYECKHUX SIBIEHMH M TPOIECCOB, JEaTh
BBIBOJIbI C HCIIOJIB30BAHHUEM JACAYKTHBHBIX W HHAYKTUBHBIX YMOSaKHIOqGHHﬁ, BbIJIBUT'aTh THUIIOTE3bI O
B3aHMOCBS35X (PM3UYECKHX BEIUYNH;
®  CaMOCTOSITENBHO BBIOMpPATh CMOCOO0 pemieHus: yueOHOM (u3mueckoil 3amaun (CpaBHEHHE HECKOJIBKUX
BapUaHTOB PELIECHUS, BEIOOP HarlosIee MOAXOASILIETO C YUETOM CaMOCTOSITENbHO BbIJICIEHHBIX KPUTEPHEB).
ba3zoBble nccie10BaTeIbCKIe AeHCTBUA:
®  1CIOJIb30BaTh BOIPOCHI KaK UCCIIEI0BATEILCKUI HMHCTPYMEHT [TO3HAHUS,
® [POBOJUTH IO CAMOCTOSITEIbHO COCTABJIEHHOMY IUIAHY OIBIT, HECIOXKHBIA (U3UUECKHH SKCIEPUMEHT,
HeOOJIbIIIOE HcclieloBaHNE (PU3NUECKOTO SIBJICHUS,
® OLICHUBATH Ha MPUMEHHMMOCTb U JOCTOBCPHOCTDH I/IH(i)OpMaIII/IIO, IMOJIYYCHHYIO B XOJAC HCCIICAOBAHUA WU
IKCIIEPUMEHTA;
®  CaMOCTOSTENBHO (HOpMyIHpOBaTH OOOOIICHUS M BBIBOABI IO pe3yjbTaraM MPOBEIEHHOTO HAOMIOAEHMUS,
OIIBITA, UCCIIEIOBAHMUS;
® [IPOrHO3MPOBATH BO3MOXKHOE JallbHEilliee pa3BUTHE (DU3MUECKUX IIPOLIECCOB, a TAaKXKEe BBIIBUTAThH
MMPEATIOIOKCHUA 00 nx Pa3BUTHUHN B HOBBIX YCJIOBUAX U KOHTCKCTax.
Pabora ¢ unopmanmei:
® [IPUMEHSTH Pa3IUUHbIE METO/Ibl, HHCTPYMEHTHI U 3aIPOCHI P MOUCKE U 0TOOpe MH(POPMAIINHU WK TAHHBIX
C yu€TOM MpEeI0KEHHON yueOHOH (pr3ndeckoil 3a1auu;
®  AHAIM3UPOBATh, CHUCTEMATU3HPOBATh M WHTEPIPETUPOBATH WH(POPMALMIO PAa3IMYHBIX BHUIOB M (HOpM
MIPEACTaBIICHUS;
®  CaMOCTOSITEJIbHO BBHIOMpATh ONTHMAIbHYIO (DOpMY TMpEACTaBlIeHUs] WHPOPMAMM M WLIIOCTPUPOBAThH
pelaemMble 3a/1a4l HECTIOKHBIMU CXEMaMH, JUarpaMMaMy, MHOM rpauKoi 1 UX KOMOMHAIUSAMH.



KoMMyHHKAaTHBHBIE YHUBeEPCAJIbHbIE y4eOHbIe 1eiiCTBHS:

B Xoze oOCyxieHHs ydyeOHOro MaTepualia, pe3ysibTaToB J1a0OpaTOpHBIX PabOT M MPOEKTOB 3a1aBaTh
BOIIPOCHI IO CYIIECTBY OOCYKTaeMOM TEeMBbl M BBICKA3bIBaTh WJIEH, HALICICHHBIC HA PEIICHHE 33/1a4d U
HojiAepKaHKe OJIaroKenaTeIbHOCTH OOLICHHS;

COMOCTABIISITh CBOU CYXKACHHS C CY)KACHHAMH APYTMX YYaCTHHKOB JHaiora, oOHapyKMBaTh pa3iiMuue U
CXOJICTBO TTO3MIIHH;

BBIPA)KaTh CBOIO TOUKY 3PCHUSI B YCTHBIX M IIMCHMEHHBIX TEKCTAX;

yOJIMYHO TPEJCTABIATh PE3YNIbTAThl BBIMOJHEHHOTO (PM3UYECKOTO OIbITa (IKCIIEPUMEHTA, UCCIICIOBAHUS,
MIPOCKTA);

NOHMMAaTh W WCIIONB30BaTh IMPEUMYIIECTBA KOMAHIHOW W WHIMBHIYAJIBHOM pabOTHl MpPU pELICHHU
KOHKPETHOM (PU3UUECKOM MPOOITIEMEI,

NPUHUMATh 1M  COBMECTHOW JIESTENBHOCTH, OPraHU30BBIBATH JEHCTBHA MO €€ IOCTIKEHHMIO:
pacnpenensTe poyi, OOCYXIaTh MPOLECCI MU Pe3yNbTaThl COBMECTHOW paboOThI, 0000IaTh MHEHUS
HECKOJIBKHX JIFOZICH;

BBITIOJIHATG CBOIO 4YacTh PadOThI, JOCTHIash KAa4eCTBEHHOTO pe3ysibTaTa IO CBOEMY HANpaBICHUIO U
KOOPAMHHPYS CBOU JEUCTBUS C IPYTMMH YWICHAMU KOMaH/IbI;

OlLICHMBATh KauecTBO CBOEr0 BKJIaJa B OOMMA MOPOAYKT MO KPUTEPHAM, CaMOCTOSTEIBHO
copMymMpOBaHHBIM YYaCTHUKAMH B3aUMOJICHCTBHSI.

PerJIﬂTI/IBHbIe YHUBEpPCAJIbHBIC y‘{eﬁﬂble JaeiicTBUA

Camoopranu3auus:

BBISBJISITH POOJIEMBI B AKM3HEHHBIX M YUEOHBIX CUTYALMAX, TPEOYIOLIMX JUIsl PELIEHUs (PU3NYECKUX 3HAHUH;
OPUEHTUPOBATHCS B PA3IMUYHBIX MOAXOAAX NMPHUHATHS PElIeHUN (MHAMBUAYalIbHOE, MPUHATUE PEIICHUS B
rpyIne, NpUHATHE PELIEHUI rPyIIoN);

CaMOCTOSITEIILHO COCTABJIATh AJIITOPUTM pellieHus GU3UYECKON 3a7aui MM IUIaHA UCCIIECAO0BAHUS C y4ETOM
UMEIOIINXCS PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTUpPOBaTh Ipe/UlaracMble BapHaHTBI
peleHui;

JieaTh BBIOOP U OpaTh OTBETCTBEHHOCTh 3@ PEILEHUE.

CaMOKOHTPOJII), 3MOLIMOHAJILHbIM HHTE/VIEKT:

JlaBaTh aJIeKBATHYIO OLEHKY CUTYallU U NIpeJIaraTh IiaH e€ N3MEHEHUS;

OOBSACHATH MPUYMHBI JOCTHMKEHMS (HE JOCTHXKEHUs) pe3yJbTaToB JEATeIbHOCTH, JaBaTh OIEHKY
IPUOOPETEHHOMY OIIBITY;

BHOCHUTH KOPPEKTHUBBI B JIETEIBHOCTh (B TOM UYHUCJIE B XOJ BBINOJHEHUS (PU3HMUYECKOTO HCCIEIOBAHUS WM
IPOEKTa) HA OCHOBE HOBBIX OOCTOSATENBCTB, W3MEHMBILIMXCS CUTYyalldil, YCTAHOBJIEHHBIX OIINOOK,
BO3HUKIINX TPYJHOCTEM;

OLIEHMBATh COOTBETCTBUE PE3YJIbTATA LIETH U YCIOBUSAM;

CTaBUTh ce0s HA MECTO JPYroro 4eloBeKa B XOJ€ CIOpa WM JUCKYCCUM Ha HAay4dHYIO TeMy, OHMMAaTb
MOTUBBI, HAMEPEHUS U JIOTUKY JAPYTOro;

NpU3HaBaTh CBOE MPABO HA OUIMOKY MpH pelIeHHH (GU3MYECKUX 3a]lad WM B YTBEP)KICHHUSIX HA Hay4yHbIE
TEMBI ¥ TAKOE K€ MPaBO APYTOro.

INPEIMETHBIE PE3YJIbTATbBI

K koniy oOyueHusi B 7 KJjacce MpeIMETHBIE pe3yJbTaThl Ha 0a30BOM YPOBHE JIOJKHBI OTPAXKaTh

chopMHPOBAHHOCTD Y 00yUaIOLIUXCsl YMEHHIA:

UCTIONIb30BaTh TOHATHSA: (PU3MYECKME U XUMUYECKUE SBIICHHS, HAOIIO/JEHHEe, SKCIEPHUMEHT, MOJIEIb,
THIIOTE3a, SIUHUIIBI (PHU3UYECKUX BEIMYMH, aTOM, MOJIEKYJia, arperaTHbIE COCTOSIHUS BeliecTBa (TBEpIOE,
KHUJKOe, Ta3000pa3HOe), MEXaHUYECKOe JBIKECHHE (PaBHOMEPHOE, HEpaBHOMEPHOE, MPSIMOIMHEWHOE),
TPAeKTOpHWs, paBHOACUCTBYIOImAs cuia, Jedopmarmst (ympyras, IUTacTHYeCKasi), HEBECOMOCTb,
COOOIIAOIINECS COCYIBI;

pazmuuarh sBieHus (muddysus, TEmIoBoe IBMKEHHE YaCTHUI[ BEIIECTBA, PAaBHOMEPHOE IBHKCHUE,
HEpaBHOMEpHOE BIDKEHHME, MHEPIIMS, B3aUMOJCHCTBUE TElN, PaBHOBECHE TBEPIBIX TEN C 3aKPErIEHHON
OCBbIO BpalllCHUA, I€peaada JaBJICHUS TBép)IBIMI/I TCIaMH, X XKUIKOCTIMHU MU Tra3aMu, aTMOC(i)epHOG JaBJICHUC,



IUIaBaHUE TeJl, IPEBPALICHUS] MEXaHUUECKOM SHEPIUHN) IO ONMCAHUIO X XapaKTEPHBIX CBOMCTB U Ha OCHOBE
OIIBITOB, JIEMOHCTPUPYIOUIHX JaHHOE (PU3UIECKOE SBJICHHE;

pacno3HaBaTh TpPOSIBIICHUE M3YUCHHBIX (DU3UYECKUX SIBJICHHH B OKpPYXKAalOUIEM MHpE, B TOM YHCIeE
¢busnyecKue sBJICHUS B MPHUPOAE: NPUMEpPhI JIBMKCHUS C PA3IMUHBIMU CKOPOCTSMH B >KUBOM M HEXHMBOU
NpUPOJIE, JCHCTBHE CHJIBI TPEHHS B MPUPOJC U TEXHUKE, BIMSHHE aTMOC(EPHOTO JABICHHS Ha YKHBOU
OpraHusM, IUIaBaHUE PbIO, pblYAard B TeEJ€ 4YEIOBEKA, NP ITOM IEPEBOIUTH MPAKTHUYECKYIO 3a7ady B
yueOHYI0, BBIACISATH CYIIECTBEHHBIC CBOMCTBA (TIPH3HAKH) (PU3NUECKHX SBICHUH;

OIMChIBAaTh W3y4YEHHbIE CBOMCTBA TNl M (PU3MUECKUE SIBJICHUS, UCIOIb3Ysl (PU3NUECKUe BEIUYMHBI (Macca,
00BEM, TIOTHOCTH BEIIECTBA, BPEMSs, IyTh, CKOPOCTh, CPEIHSS CKOPOCTh, CHJIA YIIPYTOCTH, CHJIA TSDKECTH,
BEC TeJa, CUia TPEHHUs, JAaBiieHue (TBEPAOro Telna, )KUIKOCTH, I'a3a), BEITAIKUBAOLIAs CUJIA, MEXaHUYECKast
paboTa, MOIIHOCTb, IUICUO CHJIBI, MOMEHT CHJIbI, KOX((UIMEHT IOJE3HOr0 JEHCTBUS MEXaHHW3MOB,
KUHETHYeCKas: U INOTEHIMAIbHAs SHEprys), NpU ONMCAaHUM MPABUIBHO TPAKTOBAaTh (DPU3UUECKUI CMBICH
UCTIONIb3YeMBIX BEJIMYMH, MX OOO3HAUCHHS M COUHUIBI (PM3WYECKHX BEJIMYHMH, HAXOOUTh (OPMYJIbI,
CBSI3BIBAIOLIME JIAaHHYIO (DU3MUECKYIO BEIMYMHY C JPYIMMH BEIWYMHAMH, CTPOUTH I'PA(QUKH H3yUCHHBIX
3aBHCUMOCTEH (PH3UIECKUX BEINYMH;

XapaKTepH30BaTh CBOWCTBA TeN, (PM3WYECKHE SBICHUS U IPOLECCHI, UCTIONB3YS MPABUIIA CIOKEHUS CHIT
(Boosp onmHOHM mpsimoii), 3akoH I'yka, 3akoH [lackans, 3akoH ApxuMmena, MPaBWIO PAaBHOBECHUs pblyara
(6s10Ka), «30J10TOE MPaBUJIO» MEXAHUKH, 3aKOH COXPAHEHHS MEXaHMUYECKOM SHEPruM, IPU 3TOM JaBaTh
CJIOBECHYIO (POPMYJIMPOBKY 3aKOHA U 3aIIUCHIBATH €0 MATEMAaTHYECKOE BHIPAKEHUE;

OOBSCHATH (DM3MUYECKUE SIBICHUS, MPOIECCHl M CBOMCTBA TEJI, B TOM YHCIIE U B KOHTEKCTE CHUTYaIHid
IPaKTHKOOPUEHTUPOBAHHOIO XapaKTepa: BbIABIATh NPUUUHHO-CIIEACTBEHHBIE CBSI3H, CTPOUTh OOBSICHEHHUE
n3 1-2 JOrMYecKWx mIaroB C OMOpoi Ha 1—2 M3ydeHHBIX CBOMCTBA (PU3MYECKHX SIBICHHH, (PU3NYECKHUX
3aKOHa WJIM 3aKOHOMEPHOCTH;

pemiaTh pacu€THble 3a/1aud B 1-2 EWCTBUSA, UCTOB3Ysl 3aKOHBI U (POPMYIIbI, CBSI3bIBAIOLINE (HU3HMUECKUE
BEJIMYMHBL: HA OCHOBE aHAIN3a YCJIOBHUS 3a[[auMl 3aIlMChIBaTh KPATKOE YCIOBHE, MOJCTABIATH (DH3HUYECKUE
BEJIMUUHBI B ()OPMYJIBI U IIPOBOIUTH PACUEThl, HAXOUTH CIIPABOYHBIE IaHHBIE, HEOOXOAUMBIE ISl PELLICHHS
3a/1a4, OLIEHUBATh PEATMCTHYHOCTH OTY4YeHHON (PU3UUECKOM BETTMYHMHB;

pacro3HaBaTh MPOOJIEMBbl, KOTOPHIE MOXHO PEUIUTh HPU MOMOUIM (HU3MYECKUX METO/IOB, B ONUCAHUU
UCCIIEIOBaHMS BBLACIATh IPOBEPSIEMOE MPENOIOKEHUE (TUIOTE3Y), pa3iuyarb W HHTEPIPETUPOBATH
MOJTy4YEeHHBIH pe3yIbTaT, HAXOJUTh OIIMOKH B XOZI€ ONbITA, Je1aTh BBIBO/BI I10 €T0 Pe3yJbTaTaM;

HPOBOJUTH OMBITHI 10 HAOMIOAEHUIO (PU3MUECKUX SBIEHUN WM (PM3MYECKUX CBOMCTB Tel: (hOpMyIUpOBaTh
[IPOBEPsIEMbIE MPEATONIOKEHUS, COOMPATh YCTAaHOBKY M3 MPEATIOAKEHHOTO 000pYyI0BAHUS, 3aIIUCHIBATh X0
OIbITa ¥ (POPMYIIMPOBATH BBIBOJIBI;

BBINIOJIHST TIPSIMbIE M3MEPEHMs PACCTOSHUS, BPEMEHM, Macchl Tejla, 00bEéMa, CHIbl U TEMIEpPaTyphbl C
UCIIOJIb30BAHUEM AaHAJIIOTOBBIX M LU(POBBIX MPUOOPOB, 3alUCHIBATh IOKa3aHUS MPUOOPOB C YUETOM
3a7]aHHOM a0COJIFOTHOM MOTPELIHOCTU U3MEPEHUI;

IPOBO/IUTH HCCIIEIOBAHUE 3aBUCHUMOCTH OAHOM (DU3MYECKOW BEIUYMHBI OT JPYrod C HCHOJIb30BaHUEM
NPSAMBIX M3MEPEHHUH (3aBUCHMOCTH IyTH PaBHOMEPHO JABIKYILETOCS Tejla OT BPEMEHH JIBIKCHUS Tela,
CHUJIbI TPEHHUSI CKOJIbKEHHS OT Beca Tela, KauecTBa 00pabOTKU MOBEPXHOCTEH TNl M HE3aBUCHMOCTH CHJIbI
TPEHHUs OT IUIOMIAN CONPUKOCHOBEHHUS TEJl, CUIIbl YIIPYTOCTH OT YAJIMHEHUS MPY>KUHBI, BHITAIKUBAIOIICH
CHJIBI OT 00BbEMa MOrpyKEHHOM YacTU Tela U OT IJIOTHOCTU KUIKOCTH, €€ HEe3aBUCUMOCTH OT IUIOTHOCTH
Tena, OT TTyOUHBI, Ha KOTOPYIO HOTPY’KEHO TeJOo, YCIOBHMA MJIaBaHUs Tel, YCIOBHHA paBHOBECHS pblyara u
OJIOKOB), y4acTBOBAaTh B IUIAHUPOBAHUM Y4YEOHOTO HCCIEAOBAaHMSA, COOMpAaTh YCTAHOBKY M BBIIOJHATH
U3MEpEHHs, CleAys NpeUIOKEHHOMY IUIaHy, (DUKCHpOBAaTh pe3ysbTaThl IOTYYEHHOW 3aBUCHMOCTH
(Gu3NUeCKNX BEJIMYMH B BUJE NPEATIOKEHHBIX TaONMMIl W TrpaduKOB, JleNaTh BBIBOABI IO pE3yJbTaTaM
UCCIIEIOBAHUS,

MPOBO/INTh KOCBEHHbIE M3MEpEeHUs (PM3NYECKUX BEIMYHMH (IUIOTHOCTh BEIECTBA YKHJIKOCTU U TBEPAOTO
TeJla, CUJIa TPEHUS CKOJIBKEHUS, JABJICHNE BO3/yXa, BHITAIKUBAOLIAs CUJIA, JEUCTBYIOLIAs Ha ITOrPYKEHHOE
B JKUJKOCTb T€JNO, KO3(PUIMEHT MONE3HOro NEHCTBHUS MPOCTHIX MEXaHU3MOB), Clenys MNpenioKeHHON
MHCTPYKUUM: TIPH BBINOJHEHUH H3MEPEHUI COOMpaTh HKCIEPUMEHTAIBHYIO YCTAHOBKY M BBIYHCIISATH
3HAYCHUE NICKOMOM BEITMYNHBI,

COOJTI0AaTh MPaBUIIa TEXHUKH 0€301acHOCTH MPH padoTe ¢ 1adopaTopHbIM 000pYyI0BaHHEM;

yKa3bIBaTh MPUHLMUIbI AEHCTBUS MPUOOPOB M TEXHUUYECKUX YCTPOMCTB: BECHI, TEPMOMETpP, JUHAMOMETP,
COOOIIAIOIIMECS COCY/Ibl, 0apOMETp, pbIyar, MOABUKHbIM 1 HEMOABHKHBIN OJIOK, HAKJIOHHAS TNIOCKOCTb;



XapaKTepU30BaTh MPUHIIMIBI JEHCTBUS M3yUCHHBIX IPUOOPOB U TEXHUUYECKUX YCTPOICTB C OMOPOI Ha MX
onucaHus (B TOM 4YMcie: MOAUIMIIHUKM, YCTPOMCTBO BOJOIPOBOJA, TMIIPABIMUYECKUN IIPECC, MAHOMET,
BBICOTOMEp, IMOPIIHEBONH HACOC, apeoMeTp), MCIONb3ysl 3HAaHMA O CBOMCTBAX (PU3MYECKHX SBICHUN H
HEeoOXoIMMble (pU3NYECKHE 3aKOHbI U 3aKOHOMEPHOCTH;
NPUBOIUTH TPUMEPHI (HAXOUTh HHPOPMALIMIO O MPUMEPAX) MPAKTHUECKOTO MCHOIb30BaHMS (PH3HUECKUX
3HaHUI B TOBCEAHEBHOW >KM3HM Al oOecredeHusi Oe30MacHOCTH MpH OOpallleHuH ¢ IMpudopamu U
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3I0POBbSI U COOIOJICHUS] HOPM SKOJIOTHUYECKOTO TIOBE/ICHUS B
OKpYXarolieu cpene;
OCYIIECTBJIATh OTOOP MCTOYHMKOB MH(opMmanuu B VIHTepHETE B COOTBETCTBUM C 3a/laHHBIM ITOMCKOBBIM
3alpoCOM, Ha OCHOBE MMEIONIMXCA 3HAHWW W IYTEM CPAaBHEHMs pPA3/IMUHBIX HMCTOYHUKOB BBIAEISTH
uH(pOpMaLHIO, KOTOpast SBJIAETCS IPOTUBOPEUMBOM MIIM MOKET OBbITh HEJJOCTOBEPHOM;
UCIIOJIBb30BAaTh TPU BBINOJHEHUM YYEOHBIX 3aJlaHUil HAyYHO-TIONMYJSIPHYIO JIMTEeparypy (usmueckoro
COZICPIKaHHMs, CIIPABOYHBIC MAaTEpUAIbI, pecypchl ceTd VHTepHeT, BiaaeTh MpUéMaMy KOHCIIEKTHPOBAHUS
TEeKcTa, Mpeodpa3zoBaHust HH(POPMAIIUHU U3 OTHON 3HAKOBOW CUCTEMBI B IPYTYIO;
Co37aBaTh COOCTBEHHBIC KpAaTKWE NHCHbMEHHbIE W YCTHBIE COOOIIEHHS Ha OCHOBE 2—3 HMCTOYHHKOB
uH(opMaK (U3MYECKOTO COAEPXkKAHMsL, B TOM 4YMCIE IyOIMYHO JenaTh KpaTKue COOOIIEHHsS O
pe3ynbTarax IPOEKTOB WJIM YYEOHBIX HCCIEIOBAHHUM, NMPU 3TOM T'PAMOTHO MCIIOJIb30BaTh H3YUYEHHBIN
HOHATUIHBIN anmapaT Kypca pU3MKH, CONPOBOXK/IATh BBICTYIUICHUE IPE3CHTaLUeH;
IpU BBINOJHEHUM Y4YEOHBIX IPOEKTOB U UCCIEIOBAaHUM pacrnpeneniath OOS3aHHOCTM B TpyNNE B
COOTBETCTBUM C IIOCTAaBJICHHBIMU 33/1a4aMH, CIECOUTH 32 BBIIOJHEHUEM IUIaHA [EHCTBUM, alE€KBAaTHO
OLIEHMBAaThb COOCTBEHHbI BKJIaJ B JEATEIBHOCTh TIPYMIbl, BBICTPAUBAaTh KOMMYHHMKATHBHOE
B3aUMOJICHICTBHE, YUUTHIBAsi MHEHUE OKPYIKAIOIINX.

K xoHiy oOydyeHus B 8 KJjiacce mpeaMeTHBbIC pe3yiIbTaThl HAa 0a30BOM YpPOBHE JIOJDKHBI OTPaXKATh

cOpPMUPOBAHHOCTH Y 00YUAIOIINXCS YMEHUH:

UCII0JIb30BaTh MOHATHUS: Macca U pa3Mepbl MOJIEKYJI, TEIUIOBOE JIBU)KEHHE aTOMOB U MOJIEKYJI, arperaTHble
COCTOSIHHSI BEILIECTBA, KPHCTAUIMYECKHE W amMop(HbIE Teia, HACHIIICHHBIM M HEHACHIICHHBIM map,
BIQXHOCTb BO3[yXa, TeMIepaTypa, BHYTPEHHSS SHEprus, TEIUIOBOM JIBUrarellb, 3JIeMEHTapHbIH
WIEKTPUUYECKUM 3apsfl, dJIEKTPUYECKOE II0J€, IIPOBOJHUKN U IMAJIEKTPUKH, MOCTOSHHBIA AJIEKTPUYECKUI
TOK, MarHUTHOE TOJIE;

pa3nuyaTh ABIEHUS (TEIUIOBOE PACILIMPEHUE U CKAaTHE, TEILIONepeiada, TEIUIOBOE paBHOBECHE, CMAYNBAHHUE,
KalWUIpHbIE SIBJICHUS, HCTIapeHHne, KOHIEHCAlMs, TUaBJIeHue, KpUCTAIM3alus (OTBep/IeBaHue), KUIEHHE,
Terionepeaaya (TeIoNpOBOAHOCTb, KOHBEKIHS, U3Ty4EHHUE), EKTPU3aLMs Te, B3aUMO/IEICTBHE 3apsIOB,
NENCTBUSA JIEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMOJEWCTBIE MArHUTOB, JEMCTBIE MArHUTHOTO
ITOJIA Ha IPOBOAHUK C TOKOM, DJICKTPOMArHUTHAA I/IHIIYKIII/IH) 10 ONMMCAHHIO UX XAPAKTCPHBIX CBOICTB M Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOLINUX JaHHOE (PH3UIECKOE SBJICHHE;

pacro3HaBaTh MpOSIBICHHE W3YYEHHBIX (U3MUYECKUX SIBIEHUH B OKPYXKAIOIIEM MHpE, B TOM 4YHCIE
(1)H3H‘~I€CKI/I€ SABJICHUA B MNPUPOAC: IMOBCPXHOCTHOC HATSHHKCHUEC U KAlIWJUIAPHBIC SABJICHHA B IPHUPOAC,
KpUCTAJIBI B IpHpoe, u3nydeHre CoiHa, 3aMep3aHue BOJOEMOB, MOPCKUE Opu3bl, 00pa3oBaHUE POCHI,
TyMaHa, WHEs, CHEra, J3JIEKTpUYECKUE SBJIECHHS B aTMoc(epe, HIIEKTPUYECTBO JKUBBIX OpPraHU3MOB,
MarHuTHOE Mose 3eMJ, Jpeii() MomMocoB, poib MAarHUTHOT'O MOJISL VIS )KU3HH Ha 3eMJie, MOJIIPHOE CUSHHUE,
IIPY 3TOM MEPEBOUTH MPAKTUUECKYIO 337ady B y4eOHYIO, BBIJEIATh CYIIECTBEHHBIE CBOMCTBA (IPU3HAKH)
(bU3UYECKUX SBICHUH;

OIMMCBIBATHL H3YYCHHBIC CBOICTBA TelI W (bHSquCKI/Ie ABJICHUS, WCIIOJIB3YyA CbI/ISI/I'-IeCKI/Ie BCIIMYUHBI
(Temmeparypa, BHYTPEHHsISI SHEPIUs, KOJMYECTBO TEIUIOTHI, YAEIbHAs TEIJIOEMKOCTh BEILLECTBA, Y/AEIbHAS
TEeIUIOTa IUIABJIEHMs, YJebHas TEIUIoTa IapooOpa3oBaHUs, ylelbHas TEIUIOTa CropaHusl TOIUIMBA,
KOO((GHUIMEHT TOJNEe3HOro JEHCTBUSL TEIUIOBOM MAlMHBI, OTHOCHTENbHAs BIAXHOCTh BO3yXa,
ANMEKTPUYECKUH 3apsijl, CHIa TOKA, 3JIEKTPUYECKOE HANpsDKEHUE, CONPOTHBIEHUE MPOBOJHMKA, YIEIBHOE
COMPOTHUBJIEHHE BEIIECTBA, padOTa M MOIIHOCTh BIEKTPUYECKOTO TOKAa), MPH ONHMCAHUU MPaBUIBHO
TPaKTOBAaTh (1)I/ISI/IT-IGCKI/II\/II CMBICJI UCIIOJIB3YEMBIX BCJIIMYHNH, 0003HaYEeHHUS U CANHUIIBI (1)I/ISI/IT-I€CKI/IX BCIINYHH,
HaxoAuTh (HOPMyYJIbI, CBSA3BIBAIOIINE JIAHHYIO (PU3UUECKYIO BEIWYMHY C JIPYTMMH BEJIMYMHAMH, CTPOUTDH
rpaduKy N3y4eHHBIX 3aBUCUMOCTEHN (DU3MUECKUX BEITMYNH;

XapakTepu30BaTh CBOICTBa TCI, (1)1/131/1qec1<1/1e SABJICHUA W IPOLECCHI, HCIOJBb3Yd OCHOBHBLIC ITOJIOKCHUA
MOJIEKYJISIPHO-KUHETHUECKOW TEOpHUM CTPOEHUSI BELIECTBA, MNPHUHIMII CYNEpNo3ULUM Tmojied (Ha
Ka4eCTBEHHOM YPOBHE), 3aKOH COXpaHeHMs 3apsia, 3akoH Oma Juid yyacTka uend, 3akoH J[xoymns—Jlenna,



3aKOH COXPAHEHMs SHEPIUH, IPH ITOM JaBaThb CIOBECHYIO (OPMYJIMPOBKY 3aKOHA M 3aIllUChIBATh €ro
MaTeMaTH4YeCKOE BBIPAKEHHUE;

OOBSACHATh (PU3MYECKHE IIPOLIECCHl M CBOWCTBA Tel, B TOM UYHCIE M B KOHTEKCTE CHUTYyaIHid
[PaKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BbIIBIATH PUYMHHOCIEACTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHUE
n3 1-2 JOrMYecKux MaroB C OMOpoil Ha 1—2 M3yYeHHBIX CBOMCTBA (PU3MYECKUX SBICHHN, (PU3NYECKHUX
3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemath pacy€THbIC 331a4M B 2—3 JEHCTBHSA, UCHONB3YS 3aKOHBI U (DOPMYJIbI, CBA3BIBAIONINE (PU3UUECKUE
BEJIMUMHBL: Ha OCHOBE aHAlIM3a YCJIOBUS 3aJayd 3alllChIBATh KPATKOE YCJIOBUE, BBUIBIATH HENOCTATOK
TaHHBIX IS PEIICHUs 3aa41, BEIOUPATh 3aKOHBI U (hOPMYJIbI, HEOOXOIMMBIE VISl €€ PellIeHNs], TIPOBOANUTD
Pacy€Thl U CPaBHUBATH IOJIy4EHHOE 3HaUeHUE (HH3UUECKON BEINYMHBI C U3BECTHBIMU IAHHBIMU;
pacro3HaBaTh MPOOJIEMBbI, KOTOPbIE MOXHO DEIIUTh NPU MOMOIIM (DU3UUECKUX METOAOB, HCIONIB3YsI
OIMCAHUE MCCIIEI0BAaHMsI, BBIJEIATH IPOBEPSIEMOE MPEIIOI0KEHUE, OLEHUBATh NPABWIBHOCTH IOPSIKA
IPOBE/IEHUS UCCIIEIOBAHHUS, J€1aTh BBIBO/IbI;

HPOBOJUTH OMBITHI M0 HAOMIONEHUIO (PU3NUECKUX SBICHUNA WM (PH3MYECKHX CBOMCTB TeN (KalMUIIpHbIC
SBJIEHUS, 3aBUCUMOCTb JIaBJICHUS BO3/lyXa OT €ro 00béMa, TeMIEpaTypbl, CKOPOCTH MPOLECCa OCThIBAHUSA U
HarpeBaHus MpU U3IYYEHUM OT LIBETa M3JIydarolleil (IOIVIOLIAroeil) NOBEPXHOCTH, CKOPOCTh MCIIAPEHUS
BOJbl OT TEMIIEpaTypbl XKUIAKOCTU U IUIOMIAAM €€ MOBEPXHOCTH, 3JIEKTpU3alus Teld M B3aUMOJCHCTBHUE
ANIEKTPUYECKUX 3apsi/IOB, B3aUMOJEHUCTBUE IIOCTOSIHHBIX MAarHWTOB, BHU3yallM3allisi MAarHUTHBIX MOJel
IIOCTOSIHHBIX MarHUTOB, AEHCTBHS MarHUTHOI'O IOJISI HAa MPOBOJHHMK C TOKOM, CBOMCTBA 3JIEKTPOMArHuTa,
CBOMCTBA 3JIEKTPOABUIATEINIl IIOCTOSIHHOIO TOKa): (OPMYJIHpPOBATH IPOBEPSAEMbIE MPEATIONOKEHNUS,
coOupaTh YCTaHOBKY H3 IPEAI0KEHHOIO O0OpYIOBaHHUS, ONHUCHIBATH XOJ| ONbITa M (HOpMyJIMpOBaTH
BBIBO/IbI,

BBIIIOJIHATE TIPSAMBIE HM3MEPEHUSI TEMIEpaTypbl, OTHOCHTEIBHOW BIIAXHOCTU BO3JyXa, CHJIBI TOKa,
HAaIpsHKEHHUs C MCMOJIb30BAaHUEM aHAJIOrOBBIX NMPUOOPOB M JAaTYMKOB (PU3MUECKUX BEJIUYMH, CPABHUBATDH
Pe3yNbTaThl U3MEPEHHI C yIETOM 33JaHHON a0COTFOTHOM ITOTPEIIHOCTH,

IPOBOJUTh HCCJIEOBAHUE 3aBUCUMOCTH OJHOM (DU3MUYECKONW BEIMYMHBI OT APYIOW C HCIOJIb30BAHUEM
IPSMBIX M3MEPEHUI (3aBUCHMOCTh CONPOTUBIIEHHS MPOBOJHHMKA OT €ro JJIMHBI, IUIOLIAIU MONEPEUHOro
CEYEHMsI U yJIeIbHOTO COMPOTUBIIEHHS BELIECTBA MPOBOJHUKA, CHIIBI TOKA, WIYLIEr0 Yyepe3 NPOBOJHUK, OT
HalnpspKEHWsT Ha TPOBOJHHUKE, MCCIEIOBAaHME IIOCIEJOBATEIbHOTO W NApaJUIETIbHOIO COEAMHEHUN
MPOBOJTHUKOB): IIJIAHUPOBaTh HCCIEA0BaHHE, COOMpAaTh YCTAHOBKY M BBINOJHATH W3MEPEHUS, CIEAys
MIPEAJIOKEHHOMY TUTaHy, (PMKCUPOBATh Pe3yJIbTaThl MOJYYEHHON 3aBUCUMOCTH B B TAONUIl U TpaduKOB,
JIeTIaTh BBIBOJBI 110 PE3YJIbTATaM MCCIIEI0BAHHUS;

NPOBOJUTh KOCBEHHBIE M3MEpEHUS (U3MYECKMX BEIMYMH (yIelbHas TEIUIOEMKOCTh BEIECTBa,
CONPOTUBIIEHUE MPOBOJHMKA, paboTa M MOIIHOCTh 3JEKTPUUYECKOTO TOKa): IUIAaHWPOBATh W3MEPEHMS,
coOupaTh SKCHEPUMEHTAIBHYIO YCTAHOBKY, CleIys MPEJIOKEHHOM MHCTPYKLMH, U BBIYUCIIATH 3HAYECHHE
BEJINYHHBL;

coOMroaTh MpaBuiia TEXHUKU 0€30I1acCHOCTH IpH padboTe ¢ 1JabopaTOpHBIM 000PYA0BAHHUEM;
XapaKTepU30BaTh MPUHIMIBI ICUCTBUS M3YUEHHBIX MPUOOPOB U TEXHUUECKUX YCTPOMCTB C OMOPOIl Ha MX
OIucaHus (B TOM YHCJIE: CHCTEMa OTOIUIEHHSI IOMOB, TUTPOMETD, TapoBasi TypOHHa, aMIIepMETp, BOJIILTMETP,
CUETUYMK 3JIEKTPHUUYECKOW SHEPTHH, 3JIEKTPOOCBETHTENbHbIE MPUOOPHI, HAarpeBaTeIbHbIE IIEKTPONPHOOPHI
(TpUMepbI), MEKTPUYECKUE MPEJOXPAHUTENH, DJIEKTPOMArHUT, 3JEKTPOABUIATENb IOCTOSIHHOTO TOKA),
UCTIONIb3YsI 3HAHUS O CBOMCTBaX (PU3MUECKUX SIBICHUH U HEOOXOAUMBIE (PH3MUYECKUE 3aKOHOMEPHOCTH;
pacro3HaBaTh MPOCThIE TEXHUYECKUE YCTPOMCTBA U U3MEPHUTENIbHBIE TPUOOPHI IO CXEMaM M CXEMATUYHBIM
pHUCYHKaM (KUIKOCTHBIM TEpMOMETp, TEPMOC, IICUXPOMETP, TUTPOMETP, ABUTraTeb BHYTPEHHETO CrOpaHMUs,
ANIEKTPOCKOII, PEOCTAaT), COCTABIIATH CXEMbI 3JIEKTPHUECKUX LIENel C MOCIeI0BaTeIbHbIM U MapauleIbHbIM
COEJIMHEHHEM DJIEMEHTOB, pa3inyas YCIOBHbIE 0003HAUCHUS HJIEMEHTOB HIIEKTPUUYECKHX LIeTel;

NPUBOUTH TPUMEPH! (HAXOUTh HHPOPMALIMIO O MPUMEPAX) MPAKTHUECKOTO MCHONb30BaHHS (HH3MUECKUX
3HAaHWH B TOBCETHEBHOM KM3HU sl oOecriedeHusi O€30MacHOCTH MpH OOpaleHuu ¢ Hpudopamu U
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHUS 3/I0POBbsI U COOIOJICHUS] HOPM SKOJIOTHUYECKOTO TIOBEJICHUS B
OKpYXaroueu cpene;

OCYIIECTBJIATh MOUCK MH(OpMarMu (HU3MIECKOro cojepkaHus B MHTepHeTe, Ha OCHOBE HMEIOLIUXCS
3HAaHUWA W MyTEM CpaBHEHMS JOMOJIHUTENBHBIX MCTOYHUKOB BBLIENATH MH(OpMAIMIO, KOTOpas SIBISETCS
MPOTHUBOPEUNBOI MITM MOXKET OBITh HEZOCTOBEPHOM;



UCIIOJIb30BATh IIPU BBINOJHEHUM Y4YEOHBIX 3aJlaHUil Hay4HO-TIOMYJLIPHYIO JIMTEparypy (usmueckoro
COJICpKAaHHUs, CIIPABOYHBIE MAaTEpUalbl, pecypcel ceTd MHTepHeT, BiaaeTs NpuéMaMu KOHCIIEKTUPOBAHUS
TeKcTa, Mpeo0pa3zoBaHusl MH(POPMAIIUHU U3 OTHOM 3HAKOBOW CUCTEMBI B IPYTYIO;
co3zaBaTh COOCTBEHHbIE IHCbMEHHbIE M KpAaTKUE YCTHbIE cOOOuIeHMs, 0000mas uHopmanuio u3
HECKOJIbKMX MCTOYHHUKOB (DU3MUYECKOTO COJEp)KaHMs, B TOM YHCIIE IMyOJIMYHO HPENCTaBISATh PE3yJIbTaThl
IIPOCKTHOW WJIM HCCIIEIOBATEIILCKOM JESATENBHOCTH, NP 3TOM IPAaMOTHO HCIOJIb30BaTh M3YYCHHBIN
MOHSTUIHBIN anmapaT Kypca (pU3nKu, COIPOBOXK/IATh BBICTYIUICHUE MPE3CHTALIUCH;
IPH BBIIIOJTHEHUH YUYEOHBIX TIPOSKTOB U HCCIEIOBAHUN (PU3NYECKHX MPOLIECCOB PACTIPEACISTH 00S3aHHOCTH
B IPyIIIE B COOTBETCTBUU C IOCTAaBJICHHBIMH 3aJadyaMH, CJICIAWTH 3a BBINOJIHEHHEM IUIaHA IEHCTBUN U
KOPPEKTUPOBATh €ro, aJeKBaTHO OLIEHMBATh COOCTBEHHBIA BKJIAJ B JICATEIBHOCTH TPYIIIBI, BBICTPAUBAThH
KOMMYHHUKATHBHOE B3aMOEHCTBHE, ITPOSIBIISIA TOTOBHOCTD pa3perarb KOH(IUKTHL

K xoHmy oOydeHus B 9 Kjacce mpeMeTHbIE pe3ylbTaThl HAa 0a30BOM YpPOBHE JIOJDKHBI OTPAaXkKaTh

cOpPMUPOBAHHOCTH Y 00yUaIOIINXCSl YMEHUH:

UCIONB30BaTh IOHATHA: CHCTEMAa OTCYETa, MAaTepUaAIbHAs TOYKA, TPACKTOPUS, OTHOCUTEIBHOCTD
MEXAHUYECKOIro JABIXKEHMs, Jedopmauus (ynpyras, IUIacTU4ecKas), TpPEHHE, LIEHTPOCTPEMHTEIILHOE
YCKOpEHHE, HEBECOMOCTb M IEPErpy3KH, LEHTP THKECTH, aOCONIOTHO TBEPIOE TENO, LEHTP THKECTH
TBEPIOTO Tea, PaBHOBECHE, MEXaHWYECKHE KoJeOaHUs M BOJIHBI, 3BYK, MH(Pa3ByK M YIbTPa3BYK,
AJIEKTPOMArHUTHBIE BOJIHBI, IIKajla 3JEKTPOMAarHUTHBIX BOJH, CBET, OJM30PYKOCTh U AaIbHO30PKOCTD,
CIIEKTPBI UCITyCKAHUS ¥ TIOTJIOIIEHNS, alb(a, OeTa- 1 raMMa-nu3ITyueHus], U30TOIbI, sIepHasi SHEPreTHKa;
paziauyaTh sBIE€HHA (PaBHOMEPHOE M HEPABHOMEPHOE IPSIMOJIMHEHHOE JBMKEHUE, PaBHOYCKOPEHHOE
NPSIMOJIMHEHOE JBWXKEHHE, CBOOOIHOE IMaJIEHUE TEJ, PABHOMEPHOE JIBUKEHUE II0 OKpPYKHOCTH,
B3aMMOJICHCTBUE TeJl, PeaKTUBHOE JBI)KEHME, KoJjieOaTesbHOE JBI)KEHHE (3aTyXarollue U BbIHY)KICHHbIE
KoJeOaHus1), PE30HAHC, BOJHOBOE [BW)KEHHE, OTPAXKECHHE 3BYKA, IPSAMOJIMHEHHOE paclpoCTpaHEHHUE,
OTpa)K€HHE U NPEJIOMIICHHUE CBETa, IOJHOE BHYTPEHHEE OTPaKEHUE CBETa, pas3joKeHHe Oeloro cBera B
CIEKTP M CJIOXXCHHME CHEKTPaJbHBIX IBETOB, JHCIEPCUS CBETA, €CTECTBEHHAs pPaJUOaKTUBHOCTD,
BO3HUKHOBEHHUE JIMHEHYATOro CIEKTpa M3JIy4eHMs) 110 ONMCAHUIO UX XapaKTEpPHBIX CBOMCTB M Ha OCHOBE
OIIBITOB, IEMOHCTPUPYIOLIUX JAHHOE (PU3UUYECKOE SBJICHUE;

pacro3HaBaTh MNPOSBICHHE HU3YUYEHHbIX (HM3MYECKHX SBICHUH B OKpYyXKalolleM MHpe (B TOM 4YHCIe
bu3ryecKue SBICHUS B IPUPO/IE: TIPHIIMBEI U OTJIUBEI, ABMKeHHE ITaHeT COJTHEYHOH CUCTEMBI, pEaKTUBHOE
JBWKEHUE KUBBIX OPTaHU3MOB, BOCIPUATUE 3BYKOB KMBOTHBIMHU, 3EMJICTPSCCHUE, CECMUYECKUE BOJIHBI,
I[yHaMH, 7XO, I[BETa TeJI, ONTUYECKUE SBJIECHUS B TNPUPOJiE, OHOJIOTMYECKOe JEWCTBHE BHUIMMOIO,
yAbTPa(HOIETOBOIO M PEHTI€HOBCKOTO H3IIyYE€HHH, €CTECTBEHHBIH PaAMOAKTHBHBINA (DOH, KOCMHUYECKHUE
Jy4d, PaJMOAKTHBHOE W3IIyYE€HHE IPUPOJHBIX MHUHEPAIOB, JECHCTBHE pPAJMOAKTUBHBIX HW3IYyYEHHH Ha
OpraHu3M 4YeJloBeKa), MPU 3TOM MEPEBOAUTH MPAKTUYECKYIO 3a/1auy B yueOHYIO, BBIACIATH CYLIECTBEHHbIE
CBOMCTBA (IIPHU3HAKHU ) GU3UUECKUX SIBJICHUH;

OIMCHIBATh M3yUYEHHbIE CBOMCTBA TN M (PU3HUECKUE SBJICHUS, UCIIOIb3YS (PU3NUECKUE BETMUUHBI (CPETHSI
Y MTHOBEHHAsl CKOPOCTbH Teja NP HEPAaBHOMEPHOM JIBWYKEHUM, YCKOPEHHE, MEPEMEILEHHE, IIyTh, YIJIOBas
CKOpOCTb, CHJIa TPEHUs, CWJIa YIPYTOCTH, CHJAa TSDKECTH, YCKOpPEHHE CBOOOIHOrO IMajeHMs, BeC Tela,
UMITyJIbC Te€Ja, HUMITYJIbC CHJIbI, MEXaHWuYeckas paboTa M MOIIHOCTh, MOTEHIMAlbHas SHEPrus Tela,
MTOJTHATOTO HaJl IIOBEPXHOCTBIO 3€MJIU, IOTCHIINAIBHAS SHEPTHsl CKATOW MPYKUHBI, KHHETUYECKAs SJHEPIus,
MOJTHAasE MEXaHUYEeCKasi SHEPTrHsl, EPUO/ M 4acToTa KoseOaHUH, JTMHA BOJHBI, TPOMKOCTb 3ByKa M BBICOTA
TOHA, CKOPOCTb CBETa, IIOKa3aTelb NPEJIOMJICHUS Cpebl), MPH ONUCAHUM MPAaBUILHO TPAaKTOBAaTh
(bU3MYEeCKUi CMBICT UCIIOIb3YEMBIX BEIWYMH, 0003HAUEHUSI U SIUHUIIBI (PU3MYECKUX BEJTMYHMH, HAXOIUTh
(GopMyJIbl, CBS3BIBAIOIIME IAHHYIO (U3MUECKYIO0 BEJMUUHY C JIPYTUMH BEIWYMHAMH, CTPOUTH TpadUKu
M3yYEHHBIX 3aBUCUMOCTEHN (PU3NUECKUX BEJTMUMH;

XapaKTepHu30BaTh CBOMCTBA Tel, (pU3ndecKue sIBICHNS U MPOLECCHI, UCIIONb3Ys 3aKOH COXPAaHEHHUs SHEPIHH,
3aKOH BCEMHUPHOI'O TATOTEHUS, IIPUHIUII CYIIEPIIO3ULIMY CHJI, IIPUHIIUII OTHOCUTEIBLHOCTH I anmiiesi, 3aKOHbI
HeroToHa, 3aKOH COXpaHEHUs! UMITYJIbCa, 3aKOHBI OTPAXKECHUS U MPETOMJICHHS CBETA, 3aKOHBI COXPAHEHUS
3apsI0BOr0 M MAcCCOBOTO YMCEIN MPH SAEPHBIX PEAKIMAX, MPH 3TOM JaBaTh CIOBECHYIO (HOPMYIHUPOBKY
3aKOHA M 3alIMChIBAaTh €r0 MaTEMAaTHYECKOE BBIPAKECHHE;

OOBSACHATh (PU3MUYECKHE TIPOLeCChl M CBOMCTBA Te€JI, B TOM YHCIE M B KOHTEKCTE CHUTYalUid
MPaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BbIABIATh MPUUUHHO-CIIEACTBEHHbIE CBSI3H, CTPOUTH OOBSICHEHHUE
u3 2-3 JOrM4ecKux HIaroB ¢ ONopoil Ha 2—3 W3yYeHHBIX CBOMCTBA (PM3MUECKUX SIBICHUM, (PU3NUECKUX
3aKOHOB WJIM 3aKOHOMEPHOCTEN;



pemath pacyéTHbIe 3amaud (ONMUPAIOIIMECS Ha CHCTEMY W3 2—3 ypaBHEHHI), HCIIONB3YS 3aKOHBI W
(bopMyJIbl, CBSI3bIBaIOIIME (PU3NUECKHE BEIMUYMHBI: HA OCHOBE aHAJIM3a YCIIOBUS 3aJa4M 3alMCHIBAaTh KPAaTKOE
YCJIOBHE, BBISBIIATH HEJOCTAIOIINE T N30BITOYHBIC TAaHHBIE, BHIOUPATh 3aKOHBI U (POPMYIIbI, HEOOXOAUMBIE
JUISL PElIeHUs], IPOBOJUTH Pacy€Thl U OICHUBATh PEATMCTUYHOCTH IMOJyYEHHOTO 3HAYECHUS (U3UUECKON
BEJINYHHBL;

pacno3HaBaTh NPOOJIEMBI, KOTOPbIE MOXKHO PpEIIUTh MPU HOMOUIM (DU3UYECKUX METOJIOB, HCIOJb3YS
OIMCAaHWE WCCIEIOBAHUS, BBIIEISATH MPOBEPSIEMOE IMPEAIOI0KEHNE, OLCHUBATh MPABHIBHOCTD MOPSIKA
MIPOBEICHUS KCCIIEIOBAHUS, IENIaTh BBIBOJIbI, HHTEPIPETUPOBATH Pe3yJIbTaThl HAOIIOCHUH U OIBITOB;
MPOBO/IUTH OMNBITHl MO HAOMIONEHHIO (PU3MYECKUX SIBICHUN WM (U3UUECKHX CBOMCTB Tell (M3ydeHHE
BTOpPOro 3akoHa HploTOHA, 3aKOHA COXPaHEHUs! SHEPTUH, 3aBHCUMOCTh IEpHOJa KOIeOaHUH MPYKHUHHOTO
MasiTHUKA OT MAaccChl Ipy3a U >KECTKOCTU MPY>KUHBI U HE3aBUCHUMOCTh OT aMIUIUTYJbl MAJIbIX KOJICOAHUIA,
NPSMOJIMHEHHOE PacIpOCTpAaHEHHE CBETa, PA3JIOKEHHWE OEnIoro cBeTa B CIEKTP, W3y4YEHHE CBOWCTB
n300pakeHus B TUIOCKOM 3€pKajie M CBOWCTB M300paKeHUs MpeMeTa B COOUparolIeil JInH3e, HaOIt0eHne
CIUIOIIHBIX M JIMHEHYaThIX CHEKTPOB M3IYYEHHUS): CAMOCTOSTENLHO COOMpPATh YCTAHOBKY M3 W30BITOYHOTO
Habopa 000pyAOBaHMs, OMHUCHIBATh XOJ OIBITA U €T0 Pe3yJIbTaThl, (POPMYIHPOBATH BHIBO/ILI,

HPOBOJUTH TIPH HEOOXOAMMOCTH CEPHIO MPAMBIX W3MEPEHUH, OINpeiesisi cpeHee 3HaUYeHUE H3MepsieMOon
BeIMUYUHBI ((POKYCHOE pacCTOSIHHE COOHMPAIONIEH JIMH3bI), OOOCHOBBIBATH BBIOOp CHoOco0a H3MEPEHUs
(M3MepUTENHHOrO MPUOOPA);

NPOBOJUTH HCCIIEIOBAHUE 3aBUCHMOCTEH (PU3NYECKHX BEIMYMH C HCIOJIB30BAaHUEM IPSIMBIX U3MEPEHHN
(3aBUCHUMOCTh MyTH OT BPEMEHM IPU PABHOYCKOPEHHOM JBIDKEHHU 0€3 HayadbHOM CKOPOCTH, MEpHOoja
KOJICOaHUI MaTeMaTHYeCKOro MasTHUKA OT JUIMHBI HUTH, 3aBUCHMOCTH YIJIa OTPa)XEHHS CBETa OT yrIia
MaJIeHus M yrJia MpeJoMJICHUs OT YIJia MaJIeHus): MJIAaHUPOBATh UCCIIEA0BAaHNUE, CAMOCTOSITEIILHO COOUPATh
YCTaHOBKY, (DMKCHPOBATh PEe3yJIbTaThl MOJTYYCHHOW 3aBHCUMOCTH (PM3WYECKUX BEIMYMH B BUJIE TAOIHIl U
rpaduKoB, eNaTh BBIBOJIBI 10 pe3yJIbTaTaM HCCIEIOBAHMUS;

NPOBOJMTh KOCBEHHBIE M3MEPEHUS (PM3MYECKUX BEIMYHMH (CPEIHSST CKOPOCTh W YCKOPEHHE Tena Iph
PaBHOYCKOPEHHOM JIBWKEHUH, YCKOPEHHE CBOOOJHOTO MaJeHHs, XECTKOCTh MPYKUHBIL, KOAPPHUIIUEHT
TPEHHUSI CKOJBKEHUSI, MEXaHUYEeCKasi pad0Ta U MOIIHOCTh, YaCTOTA U TIEPHO]T KOJIEOaHN MaTeMaTHIECKOTO
U MPY>KWUHHOTO MasTHUKOB, ONTHUYECKasi Cuiia cOOMpArOIIed JMH3bI, PaJUOaKTUBHBIN (DOH): TIIaHUPOBATH
M3MEpEHHs, COOMpPATh SKCIEPUMEHTAIBHYI0 YCTAaHOBKY M BBIOJNHATH W3MEPEHUS, CIEAysl MPEIIOKEHHOM
WHCTPYKIMH, BBIYMCIISATH 3HAYEHHE BEIWYMHBI U aHAIM3UPOBATH IOJyYEHHBIE pPE3yNbTaThl C YUETOM
3a/IaHHOM TTOTPEITHOCTH U3MEPEHUIH;

COOJTIOAaTh MPaBUIIa TEXHUKN 0€30M1aCHOCTH MPH padoTe ¢ 1adopaTopHbIM 000pyI0BaHUEM;

pazianyaTh OCHOBHBIE NPU3HAKU HM3YYEHHBIX (M3MYECKMX MOJENeH: MaTepualbHas TOYKa, aOCOIFOTHO
TBEP/IOE TENO, TOYCUHBI MCTOYHUK CBETA, JIyd, TOHKAs JIMH3A, TUIAHETapHAs MOJENh aTOMa, HYKIOHHAS
MOJIENb aTOMHOTO SI71pa;

XapaKTepU30BaTh MPUHIMIBI ICUCTBUS M3YUEHHBIX NPUOOPOB M TEXHUYECKUX YCTPOMCTB C OMOPOM Ha HX
OTMCaHUs (B TOM YHMCIIE: CIIUAOMETP, JaTIUKH MOJOKEHUS, PACCTOSHUS H YCKOPEHHSI, paKeTa, 3XO0JIOT, OUKH,
MepPUCKOII, (poToarnmapar, ONTHIECKHE CBETOBO/IbI, CIIEKTPOCKOII, T03UMETp, Kamepa BuibcoHa), Mcronb3ys
3HAHUS O CBOMCTBaxX (PU3NUECKUX SBICHUI U HEOOXOAMMBIE (PM3HUYECKUE 3aKOHOMEPHOCTH;

UCIIOJIb30BAaTh CXEMbl U CXEMaTHYHbIE PHUCYHKU M3YUEHHBIX TEXHHUYECKHX YCTPOMCTB, M3MEPHTENIBHBIX
pUOOPOB M TEXHOJIOTUYECKHX TPOIIECCOB MPH PEIICHUH YYeOHO-TIPAKTUYECKHUX 33/1a4, ONITHYECKUAE CXEMBI
TSl TOCTPOEHUS N300pa’keHNnil B IIJIOCKOM 3epKaiie U cCOOMparoLe JIMH3E;

NPUBOUTH TPUMEPH! (HAXOUTh HHPOPMALIMIO O MPUMEPAX) MPAKTHUECKOTO MCHONb30BaHUS (H3MUECKUX
3HAaHUH B TOBCETHEBHOM KM3HU sl oOecriedeHus: Oe30MacHOCTH IMpH OOpalleHuu ¢ mnpudopamu U
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3/10POBbsI U COOIIOJICHUS] HOPM IKOJIOTMUECKOTO MOBEIEHUS B
OKpYXarouei cpeae;

OCYIIECTBJIATH MOUCK HHpOpMALUH (HU3HUECKOT0 cojiepskaHus B VIHTepHeTe, caMOCTOSITENIbHO (hopMyTupyst
TIOMCKOBBII 3aIpOC, HAXOMUTh ITyTH OINPEICICHHS JTOCTOBEPHOCTH TMOJTYYSHHOW MH(POPMAIMK Ha OCHOBE
MMEIOIINXCS 3HAaHUH U TOTIOJTHUTENIbHBIX HCTOUYHHUKOB;

UCIIOJIb30BaTh TPU BBINOJHEHUM YYeOHBIX 3aJlaHUil HayYHO-TIONMYJIIPHYIO JIMTEeparypy (usuueckoro
COZIep KaHMsI, CTIPAaBOYHBIE MaTepHAIbI, pecypchl ceTH VIHTepHeT, BIajeTh NMpuéMaMH KOHCIIEKTHPOBAHUS
TeKcTa, Mpeo0pa3zoBaHysl MH(POPMAIIUHU U3 OTHOM 3HAKOBOW CUCTEMBI B JIPYTYIO;

co3maBaTh COOCTBEHHBIC NMUCHMEHHBIE W YCTHBIE COOOINEHHS HAa OCHOBE WH(OPMAIMK U3 HECKOIBKUX
MCTOYHUKOB  (DU3MUECKOTO COZAEp)KaHUsS, IMyONMYHO TPEJCTaBIATh PE3yJAbTaThl IMPOEKTHOM  HIIH



HCCIIEIOBATENIbCKON NIEATENBHOCTH, TIPU 3TOM IPAMOTHO HMCHOJIb30BaTh M3YUYCHHBIA MOHSATUIHBIA ammapar
U3y4aeMoro pasnena (pU3MKd M CONPOBOXKIATH BBHICTYIUIEHHE MpEe3eHTalueld ¢ y4ETOM OCOOEHHOCTEH

ayJIUTOPUU CBEPCTHUKOB.

TEMATHYECKOE IINTAHUPOBAHUE

o HaumenoBanue
h a3/1eJIOB M TeM
n/n pasit
NPOrpamMMbl

7 KIIACC
KosanuectBo yacos
KoHntpous
Bcero | HbIe
padoThI

IIpakTu
YyecKkHue
padoThI

JaekTpoHHbIe (HU(POBHIE)
o0pa3oBaTe/ibHbIE PeCYpPChI

Paznen 1. @Pu3uka u e€ posib B NO3HAHUHU

OKPYZKAIOIIero MHpPa

1.1 ®du3uka - HayKa o ) bubnuoTeka
] IIPUPOJE ITOK hittps://m.edsoo.ru/7f416194
12| Duzieckue BenuuHLI 2 ! EI/IO%ﬁtTgfll/m.edsoo.ru/7f416194
13 EcrecTBeHHOHAy4HbIN > 1 bubnnoreka ‘
METO/1 MO3HAHUS ITOK https://m.edsoo.ru/7f416194
Wroro no pazueny 6

Paznea 2. [lepBoHauaibHble CBeIeHHS O CTPOEHHMH BelllecTBa

2.1 CtpoeHue BelecTBa 1 Bromuozexa
ITOK https://m.edsoo.ru/7f416194
2.2 iziﬁzl){llggfmne qaCTHI] 2 1 bubmaorexa
BeleCTBA LOK https://m.edsoo.ru/7f416194
73 ArperaTHbIe COCTOSTHUS ’ bubnuoreka
BEIICCTBA ITOK https://m.edsoo.ru/7t416194
Wroro no pazueny 5
Paznen 3. /IBu:kenne u B3auMoJieiicTBue Tej
3] Mexanndeckoe 3 bubnmmoteka
JIBIDKEHHE IIOK https://m.edsoo.ru/7f416194
39 WNuepuus, macca, 4 1 bubnuorexa
) TJIOTHOCTH ITOK https://m.edsoo.ru/7t416194
3.3 | Cuna. Bt cun 14 ! 2 EI/IO6§P;3tT§§j/m.edsoo.ru/7f416194
Hroro no pazueny 21
Pa3pnen 4. /laBjeHue TBEPABIX TeJl, dKUIAKOCTEH M ra30B
Jasnenue. Ilepenaua
41 JABJICHUS TBEPIBIMU 3 bubnmoreka
TeJlaMHU, KUJIKOCTSIMU U HOK https://m.edsoo.ru/7f416194
razamu
4.2 JlaBieHue KUAKOCTU 5 bubamotexa
ITOK https://m.edsoo.ru/7f416194
4.3 | ATmochepHoe nasenme 6 Elg§1(if§;?/m.edsoo.ru/7f416194
14 | rmaanompymemoes | 7 2 3 | bubmorera
HHX Telo IHOK https://m.edsoo.ru/7t416194
Hroro no pazneny 21




Pasnea 5. PaGora m MOIIHOCTBH. JHEprus

5.1 PaboTa 1 MmomHoOCTh 3 1 bubamotexa
‘ o ITOK hitps:/m.edsoo.ru/7f416194
bubnuoTeka
5:2 | TIpocTeie Mexauu3Mel > ! LIOK https://m.edsoo.ru/7f416194
bubnnoreka
53 | Mexanueckas dHeprus 4 ! ! 110K https://m.edsoo.ru/7f416194
Hroro no pazgeny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO 63 4 12
YACOB I10 ITPOTPAMME
8 KVIACC
KoJunyecTBo 4acoB
No Haumenopanue Koutpo | Ilpaktu | JJekTpoHHbIe (1udpoBbIE)
n/_n PAIEIOB M TeM Bcero _]][,]-[],][:3 qepcmle o0pa3oBaTe/ibHbIE PeCYpPChI
NMPOrpaMmblI
padoTsl | padoThI
Pazgen 1. TermioBblie iBJIeHUSA
1.1 CrpoeHnue u cBOMCTBa 7 bubnuoTeka
' BEIIIECTBA ITOK https://m.edsoo.ru/7t4181ce
bubnuoteka
1.2 Tentosbie nporecc! 21 ! > ITOK https://m.edsoo.ru/7f4181ce
Hroro no pazgeny 28
Paspea 2. DuieKTpu4YecKHe M MATHUTHBIC SIBJICHHSA
21| e e |7 | | Bubmorera
' P o " IIOK https://m.edsoo.ru/7f4181ce
B3aUMOJICHCTBUE
29 [TocTostHHBIN 20 2 7 bubnuoTeka
) AIEKTPUIECKUN TOK ITOK https://m.edsoo.ru/7f4181ce
bubnuoteka
2.3 MarsuTHEIC ABIICHHS 6 ! 1.5 ITOK https://m.edsoo.ru/7f4181ce
24 DneKTpOMarHuTHas 4 bubnuoreka
) MHIYKIHS ITOK https://m.edsoo.ru/7f4181ce
Wroro no pazueny 37
Pe3epBHOE Bpems 3
OBIIEE KOJIMYECTBO 63 4 145
YACOB I10 ITPOTPAMME )
9 KVIACC
n KoanuecTBo yacoB
anMeHOBaHUe
i | PAEIOD W Tew Becro | mm | e | atpasomarensnie pecypent
porpamMmbI cero JBbHBIE YyeckKkue P pecyp
padoTsl | padoThI

Pasznen 1. Mexannueckue siBJICHUSA




MexaHudeckoe
1.1 IIBIDKEHUE U CIIOCOOBI €T0 10 1 Bubmuorexa
OIICAHIS IIOK https://m.edsoo.ru/7f41a4a6
12 Bsaumoneiictue e 20 ! 3 ]E[Pgﬁlilif[fia/l/m.edsoo.ru/ﬁél1 adab
1.3 3aKoHBI COXpaHeHN 10 3 E[Iglzpil(ifsg?/m.edsoo.ruﬂﬂ1a4a6
Wroro no pazueny 40
Paznen 2. Mexannveckue KoJje0aHusi 1 BOJHbI
71 MexaHUYeCKHe 7 3 bubnuoreka
KoJieOaHus IHOK https://m.edsoo.ru/7f41a4a6
29 MexaHU4eCKHE BOJIHBI. 3 1 3 bubnuoreka
3BYyK IIOK https://m.edsoo.ru/7f41a4a6
Wroro no pazueny 15
Pazjen 3. DiieKTpOMATHUTHOE 110J1€ H 3JIEKTPOMATHUTHBIE BOJHBI
DIIeKTPOMarHuTHOE IOJIe
3.1 Y 3JIEKTPOMAarHUTHBIE 6 2 bubsmotexa
BOUHLL IIOK https://m.edsoo.ru/7f41a4a6
Wroro no pazueny 6
Paznen 4. CBeToBbIE sIBJIEHHSI
41 3aKOHBI 6 ) bubnuorexa
pacIpOCTPaHEHMS CBETA LOK https://m.edsoo.ru/7f41a4a6
49 JIMH3BI U ONTUYECKHE 6 3 bubnuoreka
npuOopbI OK https://m.edsoo.ru/7f41a4ab
43 Paznoxenue 6emoro 3 ) bubnuorexa
CBETa B CIIEKTP HOK https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Paznen 5. KBantoBble siB1eHUs
51| nomomenme crera 4 | | Bubmomera
ATOMOM IIOK https://m.edsoo.ru/7f41a4a6
5.2 Ctpoenune aTOMHOTO sipa 6 1 bubmotexa .
ITOK https://m.edsoo.ru/7f41a4a6
>3 slniepHbIe peakiimm / ! ! E[P?I?P;l?:sg?/m.edsoo.ruﬂﬂ1a4a6
Hroro no pazneny 17
Pasnea 6. IlopTopuTe1bH0-000011a101M I MOAYJIb
IToBTOpeHue n
6.1 000011eHIE COIEPIKAHMS 9 ) bubnnoreka
Kypca Gpu3uku 3a 7-9 OK https://m.edsoo.ru/7f41a4a6
KJIacc
Uroro no pazgeny 9
OBHIEE KOJIMYECTBO 102 3 27
YACOB I10 ITPOTPAMME




IHHOYPOYHOE INTAHUPOBAHHUE
7 KJIACC

Tema ypoka

KoaunuyecTBO 4acos

Bce
ro

KoHnTtpoJsb
HbIE
padoThI

IIpakTHyec
KHe
padoThI

DJIEeKTPOHHbIE
uudgposbie
o0pa3oBaTe/ibHbIE

pecypchl

®dusuka — HayKa o
npupoje. SABneHus
npupobl. Gusnyecku
€ SIBJICHUs

MexaHuuecKkue,
TCIUIOBEIC,
3JIEKTPUYECKHUE,
MarHUTHbBIC, CBETOBEIC,
3BYKOBBI€ SIBJICHUSI

duznueckue
BEJIMYUHBI U UX
HU3MEpEHHE

VYpok-uccnenoBanue
"U3mepenue
TeMIepaTypbl IIpH
MTOMOLIH JKUJIKOCTHOTO
TEPMOMETPA U
JaTyrKa
TeMIeparypsl”

Kak ¢usuka u apyrue
€CTECTBEHHBIE HAYKH
M3Yy4aroT MPUPOJTY.
EcrecTBeHHOHAy4HBIN
METO/ ITO3HAHMS.
Omnucanue
(bu3MUYECKUX SIBICHUN
C IOMOIIIBIO MOJCTICH

bubnmmoteka
HOK https://m.edsoo.ru/f
f09f72a

Ypoxk-uccienoBanue
"[IpoBepka rumoTe3sl:
JAJIbHOCTH I10JIETA
1IapuKa, MyIEeHHOro
TOPU30HTAIIBHO, TEM
OoJiblle, ueM OOoJIbIIe
BBICOTA ITyCKa"

CtpoeHue BelecTna.
OnbITHI,
JIOKA3BLIBAIOIIHE
JUCKPETHOE CTPOEHUE
BCIIECTBA

Bubnuoreka
IHOK https://m.edsoo.ru/f
f09fe0a

I[BI/I)KCHI/IC qacTuI

bubaunoreka




BEIECTBA

LOK https://m.edsoo.ru/f
f0a013e

Ypoxk-uccienoBaHue
«OnbITHI IO

9 HAOII0ICHUIO
TEIJIOBOTO
paclIipeHHsl ra30B»
10 ArperaTHble
COCTOSIHMSI BEIIECTBA
B3aumocss3p Mexay
CBOMCTBaMH BEILECTB
B Pa3HbBIX arperaTHbix
COCTOSIHHMSIX U UX bubnuoreka
11 ATOMHOMOJIEKYJISIPHBI HOK https://m.edsoo.ru/f
M f0a0378
ctpoeHueMm. OcoOeHHO
CTH arperaTHbIX
COCTOSIHUM BOJIbI
Mexanunueckoe
JBUKCHHUE. bubnuoreka
12 PaBHOMeEpHOE U IIOK https://m.edsoo.ru/f
HEpaBHOMEPHOE f0a05¢c6
JIBUYKEHUE
Ckopoctb. Enunuist bubmorexa
13 CKOPOCTH HOK https://m.edsoo.ru/f
f0a079c¢
Pacuer myTH u bubnuoreka
14 B — ITOK https://m.edsoo.ru/f
f0a0ae4
WNuepuus. 3axon
WHEpLUU.
Bsaﬁfaoneﬁcmne Tl bubamotexa
15 Kax MpHIMHA IHOK https://m.edsoo.ru/f
f0a0c10
W3MEHEHUS CKOPOCTH
JIBUYKEHUS Tell
IInotHOCTH B TBA.
Pac(zieTO;accrinllec bubamotexa
16 HOK https://m.edsoo.ru/f
o0BeMa Tesa 1o ero
fO0a0fee
MIJIOTHOCTH
JlabopaTopHas pabota
17 «Onpe;[eneHH?
MJIOTHOCTH TBEPIOTO
Tenay
Pemenue 3amau no bubnmoreka
18 teme "IlmoTHOCTD IIOK https://m.edsoo.ru/f
BenecTna” f0al23c
Cuna kak
XapaKTEPUCTHKA
19 B3aUMOJEICTBUSA
ten. Cuna ynpyrocTu.
3akoH ['yka
20 JlabopaTopHas pabota




«3yuenune
3aBUCHUMOCTHU
pacTshKeHus
(medopmaniun)
MPYXKUHBI OT
MIPUJIOKEHHOM CHUITBDY

SIBIICHUE TATOTCHHS.

21
Cuia TsKecTu
CBs13p MEXly CUIION
TSDKECTH U MacCOM bubnuoTeka
22 tTeaa. Bec Tena. HOK https://m.edsoo.ru/f
Pemrenue 3amad mo f0al778
teme "Cuna Tsixectu"
Cuia TsbKecTy Ha
TPYTUX bubnuoTeka
23 maHetax. Ousnvecku HOK https://m.edsoo.ru/f
€ XapaKTEepUCTUKU f0a1502
TJIAaHET
H3mepenue cui. bubmorexa
24 TumamoMeTp HOK https://m.edsoo.ru/f
f0al8cc
Bec Tera. bubnuoteka
25 HeBecoMOCTE HOK https://m.edsoo.ru/f
f0al778
CnoxxeHue IByX CHI,
HaIlpaBJICHHBIX 10 bubnuoreka
26 OJTHOM OK https://m.edsoo.ru/f
npsmoii. PaBHoieicT fO0ala70
yIOIIas CUJI
Pemenue 3amgau no
27 | e
PaBHOelicTBYIOIIAsK
cun"
TpeHue CKoNbXEHUS U bubnnoreka
28 TpeHue 1nokosi. TpeHue OK https://m.edsoo.ru/f
B IIPUPOJIEC U TEXHUKE f0alb9c
JIaGoparopHas paboTa
«3yuenne
3aBUCUMOCTH CHJIbI
bubnuoteka
29 TPCHIA CKOJIbAKCHUA LOK https://m.edsoo.ru/f
OT CHUJIbI IaBJICHUS U
fO0alcc8
XapakTepa
COMPUKACAIOIIUXCS
MTOBEPXHOCTEN»
Pemenue 3agad Ha
30 omnpezieneHue §
pPaBHOJEHCTBYIOMIEH
CHUJIBI
Pemrenue 3amau no
TeMaM: «Bec Tenay, bubnnoreka
31 «I'padpuueckoe IMOK https://m.edsoo.ru/f
H300paKeHUE CUI, fOaldeO

«CHIiby,




«PaBHOAEHUCTBYIOIIAS
CHII»

KontponbHas padota
10 TEMaM:
«MexaHn4ueckoe
IBIOKEHHEY, «Macca,

32
IUIOTHOCTBY, «Bec
tenay, «[ papudeckoe
HM300pakeHUE CHID»,
«Cumbm
JNasaenue. CriocoObl bubnuoreka
33 YMEHBIIECHUS U HOK https://m.edsoo.ru/f
YBEIWYCHUS JABICHUS f0a20a6
e .
34 ABJICHIS. 1438 OT HOK https://m.edsoo.ru/f
nass f0a2376
00béMa, TeMIIepaTyphl
[lepenava naBneHus
TBEPJILIMU TEJIAMH, bubanoreka
35 JKUIKOCTSIMU U HOK https://m.edsoo.ru/f
razaMu. 3aKoH f0a25b0
ITackamns
o s e
36 eﬁCTl;HeM J— HOK https://m.edsoo.ru/f
A f0a2718
TSDKECTHU
s llamanen BuSmtorera
37 [IOK https://m.edsoo.ru/f
JKUJIKOCTH U
f0a2826
rasze. 3akoH ITackams»
CooBILAIOLIEcs bubnuoreka
38 coc 11:1 m IOK https://m.edsoo.ru/f
A £0a2970
I'mapaBmmueckuii Eubmiorexa
39 I gcpc HOK https://m.edsoo.ru/f
P f0a3136
ManoMmeTpsl.
40 [TopHeBo
JKUIKOCTHBIM HAacoc
ATmocdepa 3emin.
[TpuunnbI
41 y 5 OK https://m.edsoo.ru/f
3emin. 3aBHCUMOCTD
f0a2b5a
aTMOC(EpPHOTO
JIABJICHUS OT BBICOTBI
HaJ YPOBHEM MOpsI
Bec Boznyxa. bubnuoreka
42 ATMmocdepHoe MOK https://m.edsoo.ru/f
JaBIIEHUE fO0a2b5a
43 N3mepenue bubnuoreka
aTMochepHoro ITOK https://m.edsoo.ru/f




naBieaus. OnpIT

f0a2da8

Toppuuennu
3aBHUCUMOCTh
bubnuoreka
44 | @mvochepHoro LIOK https:/m.edsoo.ru/f
JABJICHUS OT BBICOTHI f0afed
HaJl YpPOBHEM MOPsI -
bapomerp-anepoun.
ATI:I)VIOC (bé)pHoep A bubnuoTeka
45 ABICHHE Ha HOK https://m.edsoo.ru/f
fO0a2fc4
pa3IMYHBIX BHICOTAX
Pemrenue 3amad mo
46 teme "ATMocdepHoe
napjeHue"
JleiicTBUE KUAKOCTH 1
rasa Ha Morpy>XeHHOe bubnmoreka
47 B HUX OK https://m.edsoo.ru/f
Ten0. ApxumenoBa f0a3276
cuiia
JlaGopaTopHas pabora
«Omnpenenenue } Eu6morexa
48 i;l;;nxmialomen o OK https://m.edsoo.ru/f
, IEUCTBYIOIIIEH f0a33fc
Ha TeJlo, MOTPY>KEHHOE E—
B JKUJKOCTB)
JIaboparopHast pabota
o TeMe
«HccnenoBanue bubnuoteka
49 3aBUCHMOCTH Beca HOK https://m.edsoo.ru/f
Tena B BOJE OT 00bEéMa f0a3514
MIOTPY>KCHHOM B
KUJKOCTh YaCTH TeJlay»
bubnuoteka
50 [InaBanue Ten HOK https://m.edsoo.ru/f
f0a3a96
JlabopaTopHas pabota
"KoHcTpynposanue
apeoMeTpa uiu
51 KOHCTPYUPOBAHHE
JIOJIKU ¥ OTIPEJICITICHUE
eé
IrpPy30M0aABEMHOCTH "
Pemrenue 3amad mo
temaMm: «[InaBanue
CYJIOB. bubnuoteka
52 BosznyxomiaBanue», HOK https://m.edsoo.ru/f
«JlaBrieHHnE TBEPBIX f0a3654
Tell, >)KUAKOCTEH 1
ra30By»
bubnuoteka
53 Mexanuueckasi pabota HOK https://m.edsoo.ru/f
f0a3f82
54 MomtHocTs. EquHunsr Bubnuoreka

MOIIIHOCTH

ITOK https://m.edsoo.ru/f




f0a3{82

55

Ypoxk-uccienoBanue
"Pacuét MOIIHOCTH,
pa3BUBaEMOM IIpU
noabEMeE 10
jecTHHIe"

56

[IpocTeie MEXaHU3MBI.
Prruar. PaBHOBecuHe
CHWJI Ha phluare

57

KonrponsHas pabora
mo teme «JlaBnenue
TBEPJBIX TEI,
KHUJKOCTEH U Ta30B» /
Bceepocculickas
poBepoyHas pabora

58

PesepBHbIil ypok.
Pabora ¢ Tekcramu 1o
teme «/laBnenue
TBEPABIX TeEI,
KHUJKOCTEH U Ta30By /
Bceepocculickas
IpoBepoyHas pabora

bubanoreka
LOK https://m.edsoo.ru/f
fOadffe

59

Pbiuaru B TeXHUKE,
OBITY | IIpUPO/IE.
JlaGopaTopHas pabora
«HccnenoBanue
YCIIOBUI paBHOBECHS
phIyaray

0.5

bubaunoreka
LOK https://m.edsoo.ru/f
fO0a478e

60

Pemrenue 3amad mo
TeMe «Y CIIOBUS
paBHOBECHSI pblyaray

bubnmmoreka
HOK https://m.edsoo.ru/f
f0a48a6

61

Koadppunuent
MIOJIE3HOTO ACHCTBUSA
MeXaHHU3Ma.
JIaGoparopHas paboTa
«3mepenue KII/]
HAKJIOHHOM
MIJIOCKOCTU

0.5

62

Pemenue 3agau o
teme "Pabora,
MomHocTh, KIT/"

bubnmmoreka
HOK https://m.edsoo.ru/f
f0a4c48

63

MexaHnndeckas
SHEprus.
Kunertnueckas u
MoTeHIMaTbHAs
SHEprus

bubnmoreka
IHOK https://m.edsoo.ru/f
f0a4252

64

3aKOH COXpaHEHUs
MEXaHNYECKON
SHEpPruu

bubanoreka
OK https://m.edsoo.ru/f
f0a4360

65

YPOK-3KCIIEPUMEHT 11O
TeMe
"OKCnepUMEHTaIbHOE
OIpeJIeJICHUE




H3MEHEHUS
KHHETHYSCKOHN 1
MOTCHITNATLHOU
SHEPIruu Nnpu
CKaTLIBaHMH TeJIa I10
HaKJIOHHOM
IUIOCKOCTH "

66

KonrponsHas pabora
o Teme «Pabota u
MOILHOCTb. DHEPIHs»

67

Pe3epBHblii ypok.
PaboTa ¢ TekcTramu o
Teme "MexaHudeckoe
nBmxeHue"

bubanoreka
IHOK https://m.edsoo.ru/f
fOadeeb

68

Pe3epBHbIii ypok.
PaGora ¢ TekcTamu 1mo
TeMe

"PaboTta. MomHOCTb.
Oueprus"

OBIIEE KOJIMYECTBO
YACOB 110 ITPOTPAMME

68

12




8 KVIACC

No KoanuyecTBo yacoB
.y Tema ypoxa Kontp/ | Hpaxt/ HJara | DuaexkTpoHHble HU(POBBIE
Bceero u3y4/ | oOpa3zoBaTejibHbIE pecypChl
1 padoTel | padoTHI
OCHOBHBIC TIOJI0KCHHS
MOJICKYJISIPHO- bubanoreka
1 KMHETUYECKOU TEOPUHU 1 OK https://m.edsoo.ru/ff0a525
U UX OIIBITHBIC 6
MTOATBEPKICHUS
) Macca u pazmep aToOMOB 1
1 MOJIEKYJI
Moaenu TBEpPIOTO,
3 JKHIKOrO U 1 Bbubnuorexa
razoo0pa3Horo OK https://m.edsoo.ru/ff0a540e
COCTOSIHUM BEIISCTBA
OObBsICHEHUE CBOMCTB
TBEPIOTO, )KUJIKOTO 1
ra3o00pa3Horo
4 COCTOSIHUH BeEIeCTBA Ha 1
OCHOBE II0JIOKCHHI
MOJIEKYJISIPHO-
KUHETUYECKON TEOPUH
Kpucrammmyeckue u bubnmorexa
5 1 IHOK https://m.edsoo.ru/ff0a580
amop(dHbIe Tena 0
CMaunBaHuE U
bubanoreka
6 KATHILIBIPHOCTD. 1 IIOK https://m.edsoo.ru/ff0a553
[ToBepxHOCTHOE 0
HaTsDKCHUE -
7 TermoBoe pacmpesue 1 bubnuoreka
1 C)KaTHE ITOK https://m.edsoo.ru/ff0a5a26
Temneparypa. CBsi3b
3 TEeMIIepaTypbl CO 1
CKOPOCTBIO TEIIOBOTO
JIBHKCHUS YaCTHI]
BryTpennss sHeprus.
9 Cngcggm I/I3I\i€l§£HI/I$I 1 bubnmorexa
N IOK https://m.edsoo.ru/ff0a5c60
BHYTpPEHHEHN YHEPrUuu
bubanoreka
10 Buasr Tenonepenaun 1 IIOK https://m.edsoo.ru/ff0a641
2
VYpoxk-koHpepeHuus
"[IpakTHueckoe
HCIIOJIb30BaHUE
11 TEMIOBBIX CBOMCTB 1 1 bubnmorexa
IOK https://m.edsoo.ru/ff0a65c0
BEILIECTB U MAaTE€pPUAJIOB
B IIEJIIX
sHeprocoepexeHus"
12 KomanuecTBO TEIIOTHI. 1 bubnuorexa

VY nenbuasg

IIOK https://m.edsoo.ru/ff0a697




TCIIJTIOCMKOCTD

6

13

YpaBHEHUE TEIIOBOTO
6ananca. TerooOMeH u
TEIJIOBOE PABHOBECHE

bubnuoreka
HOK https://m.edsoo.ru/ff0a708
8

14

JIaboparopHast pabota
"UccaenoBanue
SIBJICHUS TEIJI000MEHa
MIPU CMEIIMBAaHUN
XOJIOZHOU U ropsiyeit
BOJKI"

bubnuoreka
IOK https://m.edsoo.ru/ff0a6a98

15

Pacuer konnuecTBa
TEILIOTHI,
HEOOXOIMMOr0 I
HarpeBaHus Tejaa u
BBIJICTIIEMOT0 UM IPU
OXJIQXKJCHUHU

16

JlaboparopHast pabota
"Onpenenenue
YIEIbHOU
TEIJI0OEMKOCTH
BenecTna”

bubnuoreka
OK https://m.edsoo.ru/ff0a6bb
0

17

DHeprus TOIIUBA.
VY nenpHas TemioTa
CTOpaHUsI

bubnuoreka
OK https://m.edsoo.ru/ff0a7bSa

18

IInaBnenue n
OTBEp/ICBaHUE
KPUCTAJUTUYECKUX

Tea. Y aenpHas TemioTa
IUIABJIEHUS

bubnuoTeka
OK https://m.edsoo.ru/ff0a71d
2

19

JlabopaTopHas pabota
"Onpenenenune
YIEIbHOW TEIUIOThI
IIaBJIEHH JIpaa"

bubnuoreka
HOK https://m.edsoo.ru/ff0a72fe

20

ITapoo6pazoBanue u
KOH/ICHCAITHSL.
Hcnapenue

bubnuoteka
IHOK https://m.edsoo.ru/ff0a740c

21

Kunenue. Y nenbHas
TEIUIoTa
napooOpazoBaHus U
KOH/ICHCAIINH.
3aBUCUMOCTh
TeMIepaTypbl KUIICHUS
OT aTMOC(EepHOTO
JABJICHUS

bubanoreka
IIOK https://m.edsoo.ru/ff0a786¢

22

BrnaxnocTs Bo3ayxa.
JIaGoparopHas paboTa
"Onpenenenue
OTHOCUTEIILHOU
BJIAJKHOCTH BO31Tyxa"

bubnnoreka
IHOK https://m.edsoo.ru/ff0a762
8

23

Pemrenue 3agad Ha
ONpeAcIICHUE
BJIAJKHOCTH BO3/1yXa




24

[TpuHIUIBl pabOTHI
TEIUIOBBIX JBUTaTEIICH.
ITapoBas

Typ6uHa. J[Burarens
BHYTPEHHETO CTOPaHUs

25

KII/I TermoBoro
nsuratens. TemnoBbie
JBUTATEIM U 3al1dTa
OKPY’KarlleH cpepl

bubnuoreka
IHOK https://m.edsoo.ru/ff0a7c7c

26

3aKOH COXpaHECHMS U
IIPEBPALLCHUS SJHEPTUU
B TEILIOBBIX IIpoLeccax

27

IToaroroBka x
KOHTPOJILHOHM paboTe 1o
TeMe "TernnoBbie
siBiaeHUS. MI3MeHeHnune
arperaTHbIX COCTOSTHHI
BenecTna”

bubnuoreka
IIOK https://m.edsoo.ru/ff0a83{2

28

KonTponbnas padora
o Teme "TennoBbie
sBiaeHUS. I3MeHeHnme
arperaTHbIX COCTOSTHHI
BenecTna”

bubnuoteka
IHOK https://m.edsoo.ru/ff0a86ae

29

Onektpuzanus Ten. [[sa
poJia AIMEKTPHUUECKUX
3apsiioB

30

Ypoxk-uccienoBanue
"DnexkTpuzanus Ten
WHAYKIUEH U MPU
CONPUKOCHOBEHUH"

31

Bzaumonencreue
3apSOKEHHBIX TEJl. 3aK0H
KynoHna

bubnuoteka
IHOK https://m.edsoo.ru/ff0a87e4

32

DNEKTpUUYECKOE MOJIE.
HanpsixeHHOCTB
JIEKTPUYECKOTO
niosst. [IpuHDmn
CYNEPIIO3ULINH
BJIEKTPUYECKUX MOJIEH

bubanoreka
OK https://m.edsoo.ru/ff0a8a0a

33

Hocurenn
ANEKTPUUYECKUX
3apsJI0B.
OnemMeHTapHBIN

3apsig. CTpoeHre atoMa

34

[IpoBogHMKY 1
JTUAJIEKTPUKU. 3aKOH
COXpaHEHUS
AIEKTPUYECKOT0 3apsiaa

bubnnoreka
IHOK https://m.edsoo.ru/ff0a8ef6

35

Pemienue 3aga4d Ha
IIPUMEHEHHE CBOWICTB
AIEKTPUUYECKUX 3apsI0B

bubanoreka
IIOK https://m.edsoo.ru/ff0a90cc

36

DNIEKTPUUIECKHH TOK,

buoOmmoreka




YCJIOBHSL €T0
cymiectBoBanus. Mcrou
HUKH 3JIEKTPUUECKOTO
TOKa

IIOK https://m.edsoo.ru/ff0a95a4

37

HencTBus
AIEKTPUICCKOTO TOKA

bubnuoreka
IHOK https://m.edsoo.ru/ff0a96b
2

38

Ypok-uccrienoBanue
" IleticTBUE
AIEKTPUICCKOTO TTOJIS
Ha MIPOBOJIHUKHU U
JIADJICKTPUKH"

39

DJIEKTPUUYECKUH TOK B
MeTaJulax, KUAKOCTIX U
razax

bubnuoreka
IIOK https://m.edsoo.ru/ff0a983
8

40

DJIeKTpuyecKas 1enb U
e€ coCTaBHELIE YaCTH

41

Cuna Toka.
JlaGopaTopHas pabota
"Usmepenue u
PEryIUpOBaHKE CUIIBI
ToKa"

0.5

bubnuoreka
OK https://m.edsoo.ru/ff0a8bd
6

42

DNeKTpruYecKoe
HanpspKEeHUe.
BosbT™meTp.
JlaGopaTopHas pabota
"Usmepenue u
peryiupoBaHue
HanpspkeHus"

0.5

bubnuoreka
OK https://m.edsoo.ru/ff0a9e14

43

CornpoTuBieHue
IIPOBOJHUKA. Y I€JIbHOE
CONPOTUBIICHUE
BEILECTBA

bubnuoreka
OK https://m.edsoo.ru/ff0aa738

44

JIaGoparopHas paboTa
"3aBUCUMOCTH
JIEKTPUUECKOTO
COIIPOTHBIICHUS
IIPOBOJIHUKA OT €r0
JUTMHBI, TUIOMIA T
MOTIEPEYHOT0 CEUSHUS U
Marepuaia"

bubnuoteka
IIOK https://m.edsoo.ru/ff0aa738

45

3aBUCHMOCTb CUJIBI
TOKa OT HaIllPsDKEHUS.
3akoH OMa Ju1st yyacTka
Lenu

bubnnoreka
IHOK https://m.edsoo.ru/ffO0aad4a

46

JIaGoparopHas paboTa
"UccaenoBanue
3aBHCUMOCTH CHJIBI
TOKa, UAYIIETO Yepe3
pe3ucrop, ot
COITPOTHBIICHUS
pesucropa u
HanpsHKeHUs Ha

bubanoreka
IIOK https://m.edsoo.ru/ff0aa04e




pesuctope"

47

ITocnemoBaTenrHOE U
napajuieJIbHOe
COEIMHEHHUS
ITPOBOTHUKOB

48

JlaGopaTopHas pabora
"[IpoBepka nmpasuiia
CJIOKEHUSI HaIIPSHKEHUN
IIPU TIOCTIEIOBATEIHHOM
COETMHEHHH JIBYX
pe3uctopon"

bubnuoreka
ITOK https://m.edsoo.ru/ff0aaa58

49

JIaboparopHast pabota
"IIpoBepka npaBuia
JUTSL CUJTBI TOKA TIPH
napajuieIbHOM
COCTUHEHU U
pe3ucTopoB”

bubnuoreka
HOK https://m.edsoo.ru/ff0aadle

50

Pemenue 3anay Ha
IIPUMEHEHHE 3aKOHa
Oma 11151 pa3Im4Horo
COCIMHEHMS
IIPOBOJIHUKOB

bubnuoreka
OK https://m.edsoo.ru/ff0aaf8a

51

PaboTa 1 MOIITHOCTH
AIEKTPUIECKOTO
ToKa. 3akoH J[xoyns-
Jlenma

bubnmmoreka
IHOK https://m.edsoo.ru/ff0ab12
4

52

JlaboparopHast pabota
"Onpenenenue padboTh
Y MOIITHOCTH

3IEKTPUYECKOTO ToKa"

bubanoreka
IHOK https://m.edsoo.ru/ffO0ab3e0

53

DneKTpUUYECKUe LENH U
oTpeduTenn
JJIEKTPUYECKON
SHEpPTUu B

obrTy. KopoTkoe
3aMbIKaHUE

bubaunoreka
OK https://m.edsoo.ru/ff0ab66
0

54

IlocTostHHaBIC MAarHuThl,
X B3aHMOHCﬁCTBHC

55

Ypoxk-uccienoBanue
"U3yuenue nonei
HOCTOSIHHBIX MAarHuToB"

bubanoreka
IOK https://m.edsoo.ru/ff0ac3d0

56

MarauTHoOe MoJe.
MarauTtHOoe none 3eMiIn
H €ro 3HaUYeHHEe I
JKU3HU Ha 3eMiie

bubanoreka
IIOK https://m.edsoo.ru/ff0acOba

57

IloaroroBka x
KOHTPOJILHOHM paboTe 1o
Teme "DIEeKTPUIECKUE
3apsabl. 3apsKEHHbIE
Tena U X
B3aumozencteus. Iloct
OSIHHBIN DJIEKTPUYECKUN
TOK"

bubnmnoreka
IHOK https://m.edsoo.ru/ff0abd2c




58

KonrponsHas pabora
10 TeMe
"DneKkTpudeckue
3apsiibl. 3apsHKEHHBIE
TeNa U uX
B3aumoercTaus. Iloct
OSIHHBIN JIEKTPUYECKUN
Tok" / Becepoccuiickast
poBepouHas paboTa

bubnuoreka
HOK https://m.edsoo.ru/ff0abea8

59

Pe3epBHblii ypok.
PaGora ¢ TekcTamu 1o
teMe "llocTosiHHbBIN
AIEKTPUICCKUN TOK" /
Bceepocculickas
IpoBepoyHasi paboTa

bubnuoreka
HOK https://m.edsoo.ru/ff0acdc6d

60

OnbIT Opcrena.
MarauTHOe mone
3JIEKTPUYECKOIO TOKa
MarauTHOe moie
KaTyIIKU C TOKOM

bubanoreka
IIOK https://m.edsoo.ru/ff0ac1d2

61

[Ipumenenne
3JIEKTPOMAarHUTOB B
TexHuke. JlabopatopHas
paborta "U3yueHue
JEUCTBUSL MATHUTHOT'O
TIOJIs1 Ha MPOBOJHUK C
TOKOM"

0.5

bubnuoteka
IHOK https://m.edsoo.ru/ff0ac74a

62

OneKTpoaBUrareib
MIOCTOSIHHOTO TOKA.
Hcnons3oBanue
3JIEKTPOJIBUTATENECH B
TEXHUYECKHUX
YCTpPOMCTBaxX U Ha
Tpancnopte. Jlaboparop
Has pabora
"KoHcTpynposanue u
n3ydyeHue paboTsl
NEKTpOABUraTes"

bubnuoteka
IHOK https://m.edsoo.ru/ff0ac86¢

63

Omnpbitel @apazes. 3akoH
3JIEKTPOMAarHUTHOM
uHaykuuu. [IpaBumno
Jlenma

64

DIIeKTpOreHeparop.
CriocoObI nosryueHust
IIEKTPUIECKON
JHEPTUHU.
DJIEKTPOCTAaHIIUM Ha
BO300HOBIISIEMBIX
HNCTOYHHUKAX SHCPTHUHU

65

IloaroroBka x
KOHTPOJILHOHM paboTe 1o
Teme "DIeKTpUIecKue u
MArHUTHBIE SIBJICHUS"




66

KonrponsHas pabora
10 TeMe
"DnekTpudecKkue u
MarHuTHBIC SIBICHUS"

bubnuoreka
IOK https://m.edsoo.ru/ff0acb14

67

PezepBHbIii ypok.
Pabora ¢ Tekctamu 1o
TeMe "TernnoBeie
SBJIEHU"

bubnuoreka
HOK https://m.edsoo.ru/ff0accSe

68

Pe3epBHblii ypok.
PaboTa ¢ TekcTramu o
TeMe "MaruuTHbie
SIBJICHHS"

OBIIEE KOJIMYECTBO
YACOB 110 ITPOTPAMME

68

14.5




9 KIIACC

KoaunuyecTBO 4acosB DJIeKTPOHHBIE
Ne K II Aara uudposbie
n/ | Tema ypoka Bce OHTPOJIL paKTiec H3Y4YeH P
- ro HbIE KHe s oOpa3oBaTe/ibHbIE
padoThI padoThI pecypcel
Mexanunueckoe
1 IBIKECHUE. 1
MarepuaibHas TOYKa
Cucrema orcuera.
OTHOCUTENBHOCTD bubmorexa
2 MEXAHIIECKOrO 1 IIOK https://m.edsoo.ru/ff
0ad474
JIBUYKECHHUS
PaBrnomepHOE bubnuoreka
3 MPSIMOJIMHEITHOE 1 HOK https://m.edsoo.ru/ff
IBIDKEHUE 0ad19a
HepasnomepHoe
4 IIPAMOJIMHENHOE 1
nBwxeHue. CpenHss u
MTHOBEHHAsl CKOPOCTh
[psimonuueitHOE bubmmoteka
5 PaBHOYCKOPEHHOE 1 HOK https://m.edsoo.ru/ff
JIBUKEHHE. Y CKOpEHUE 0ad8d4
CxkopocTh
MPSIMOJIMHEMHOTO
6 PaBHOYCKOPEHHOTO 1
neuxenus. ['padux
CKOPOCTH
JlaGopaTtopHnast pabota
"Onpenenenue
YCKOpEHUS Teja Mpu bubnuorexa
7 PaBHOYCKOPEHHOM 1 1 IOK https://m.edsoo.ru/ff
JIBIKEHUH 11O 0adb18
HaKJIOHHOMN
MJI0OCKOCTH"
CBoboHOE maieHne
8 1
ten. Onbitel ["anunes
PaBHOMepHOE
BIDKEHHE 110
gK »Hoctu. [lepuo bubmorexa
9 Py - 1 epHoa 1 IIOK https://m.edsoo.ru/ff
Y 9acToTa
N Oael76
oOpamenus. JIuneitna
sl M YTJIOBasi CKOPOCTH
10 [lenTpOCTpEMUTETBHO 1
€ YCKOpEHHE
IlepBrlii 3aK0H bubnmoreka
11 Hrrotrona. Bextop 1 HOK https://m.edsoo.ru/ff
CHUJIbI Oae612
12 Bropoi1 3akoH 1 bubnuotexa

Hrrotona.

ITOK https://m.edsoo.ru/ff




PaBHOmelicTBYIOIIAsK
cuia

0ae72a

Tpetuii 3akoH

Bbubnuoreka

13 Herotona. IOK https://m.edsoo.ru/ff
Cynepno3uius Cuil 0ae982
Pentenue 3amau Ha Bbubimnoreka
14 IIPUMEHEHHE 3aKOHOB HOK https://m.edsoo.ru/ff
HproTona Oaebbc
Cina ynpyroctu bubnmnoreka
15 ’ IOK https://m.edsoo.ru/ff
3akon ['yka
Oaeca?
Pentenue 3amau mo
16 teme «Cuna
YIOPYTOCTH
JlaGopaTtopHnas pabota bubnuoreka
17 «Onpenenenue HOK https://m.edsoo.ru/ff
JKECTKOCTHU MPYKUHBD» Oaee28
bubnuoreka
18 Cuna tpeHus HOK https://m.edsoo.ru/ff
0af738
Pemienue 3aay 1o bubmorexa
19 LIOK https://m.edsoo.ru/ff
teme «Cuiia TpeHHS
Oafa26
;Egg32323gﬁzzpa60Ta bubnmoreka
20 ko>(duLHCHTa OK https://m.edsoo.ru/ff
TPEHMSI CKOJIbKEHUST" QafBbe
Pemenue 3agad mo
Teme "3aKoHBI bubnuoreka
21 Hprotona. Cuna IOK https://m.edsoo.ru/ff
ynpyroctu. Cuiia Oafb8e
TpeHus"
Cuna TSKeCTH U 3aKOH
BCEMHPHOT'O bubnuoreka
22 TATOTEHUS. Y CKOPEHU HOK https://m.edsoo.ru/ff
€ CBOOOTHOTO 0af044
naJcHuUs
VYpok-koHpepeHIus
" JIBU>keHUE Tel
73 BOKPYT
TPaBUTALMOHHOTO
nentpa (CoyiHeuHas
cuctema). ['amaktuku"
Pmnegne3anw1no EH6IOTeKa
04 | TeMe 'CiiaTibkecTi H 1OK https://m.edsoo.ru/ff
3aKOH BCCI\:['I/IpHOTO 0af5f8
TATOTCHUS -
IlepBasg kocMHuueckas Bubmioreka
25 CKOPOCTD. HOK https://m.edsoo.ru/ff
HesecomocTs u
0af33c
Neperpy3Ku
26 PaBHOBeCHE bubmmoreka




MaTepUAIIbHON TOUKH.
AOcomoTHO TBEPI0E
teso. PaBHoBecue
TBEPJIOTO TENA C
3aKPEIUIEHHON OChIO
BpaileHusi. MoMeHT
cuibl. LleHTp TsKecTH

IIOK https://m.edsoo.ru/ff
Oafe36

PaBHoBecue
MaTepUaTbHON TOYKH.
AGcomoTHO TBEpAOE
Teno. PaBHOBecne

27 ..
TBEPJIOTO TeJa ¢
3aKPETUIEHHOW OChIO
BpaieHusi. MoMeHT
cuibl. LleHTp TsDKecTH
TP;T:H&Z;?}?: 1o Bubmorexa
28 cubt. LIeHTp HOK https://m.edsoo.ru/ff
TSOKECTH" Ub02b4
ITonroroBka K
KOHTPOJIbHOHM paboTe Eubmoreka
29 },IO reme IIOK https://m.edsoo.ru/ff
MexaHu4yeckoe 0b04083
nBIkenue. Bzaumone -
ncrBue Tea"
KoHTtposbHas padota
10 TEME bubnuoreka
30 "MexaHudeckoe OK https://m.edsoo.ru/ff
nBHkeHue. Bzanmone 0b06ec
ricrBue Tea"
Hmiynsc Tena.
IC/E\;[(HZEI;;I:KHH' 3axon bubmnmnoreka
31 p IOK https://m.edsoo.ru/ff
UMITyJIbCca. YTIPYroe u 0bO7fa
HEynpyroe E—
B3aNMOJICHCTBHE
feel\lfeef,{;l;iiﬂaq 1o Bbubnuoreka
32 IIOK https://m.edsoo.ru/ff
COXpaHEHUs 0b09%6c
umnyJbsca' -
Ypok-koHpepeHIus
33 "PeakTHBHOE
JBUKEHUE B PUPOJIE
" TeXHuke"
Mexanundeckas padbora bubmmorexa
34 p IIOK https://m.edsoo.ru/ff
Y MOIITHOCTH Ob0as4
Pabora cuibl TKECTH, bubnunoreka
35 CUJIBl YIIPYTOCTH U IOK https://m.edsoo.ru/ff
CHUJIBI TPEHUS 0b0db8
JlaGopaTtopHnast pabota
36 «Omnpenenenue

pa6OTLI CHJIbI TPCHU A




IIpY PABHOMEPHOM
JBUKEHHUHU TEJa 110
TOPU30HTAIBHOMU
ITOBEPXHOCTH»

CBs3b SHEPrUU U

37 paboTHI.
IMorennuansHas
DHEPrus
Kunernueckas
sueprud. Teopema o Brbmiorexa
38 privt. p HOK https://m.edsoo.ru/ff
KUHETUYECKOH 0b0c32
SHEPIrUu -
39 3aK0oH COXpaHEHUs
DHEPrUH B MEXaHUKE
JlaboparopHas pabota Bubnuoreka
40 «M3yueHnue 3aKoHa IIOK https://m.edsoo.ru/ff
COXPAHEHUS SHEPTUM)) Obl12fe
Komnebarensaoe Bubnuoreka
41 IBIKEHHE U €r0 IIOK https://m.edsoo.ru/ff
XapPaKTEPUCTUKU 0b1858
ii?g&iﬁiﬂe Bubianoreka
42 ’ IIOK https://m.edsoo.ru/ff
Brinyxnennbie 0b20£0
koneOanust. Pe3onanc -
MareMaTUueCKUi U
43 IIPY’KUHHBIN
MasTHUKHA
Ypok-uccnenoBasue
«3aBUCUMOCTEH
[epuoaa KoieOanuin Bubmiorexa
44 PHOA HOK https://m.edsoo.ru/ff
OT KECTKOCTH 0b197a
MPYKUHBI U MacChl —
rpy3a»
IIpeBpamienue
45 SHEPTUU MpHU
MEXAHUYECKUX
KOIeOaHUsIX
JlaGopatopHas paboTa
O
46 ' [HEpHOA IIOK https://m.edsoo.ru/ff
KoJIeOaHui Oblacc
MPYXKUHHOTO EE—
MasiITHUKA»
JlaGopaTtopHnast pabota
«IIpoBepka
HE3aBUCUMOCTH bubnnoreka
47 nepuoaa Koaebanuit IIOK https://m.edsoo.ru/ff
rpy3a, OJBEIIEHHOT O 0b197a
K HATH, OT MacChbl
rpy3a»
48 Mexanunueckune bubnnoreka

BoJiHbl. CBOICTBA

IIOK https://m.edsoo.ru/ff




MECXAHHUYCCKHUX
BOJIH. [IpogonbHBIE 1
HOHepGLIHBIC BOJIHBI

Ob21fe

49

Ypok-koHpepeHuus
"MexaHndecKue
BOJIHBI B TBEPJIOM
tene. CelicMUYecKue
BOJIHBI"

50

3BYK.
Pacripoctpanenue u
OTpa)KEHHE 3BYKa

51

Ypok-uccnenoBanue
"Habaronenue
3aBUCHUMOCTH BBICOTHI
3BYyKa OT YaCTOTHI"

52

I'poMKOCTb 3ByKa U
BBICOTA

TOHA. AKYCTUYECKUM
pE30HaHC

53

Ypok-koHpepeHuus
"V npTpasByk u
UH(Pa3BYK B IPUPOJIEC
U TeXHUKe"

Bubinnoreka
IIOK https://m.edsoo.ru/ff
0b23ca

54

IToaroroBska k
KOHTPOJIbHOM pabote
1o TeMe "3aKOHBI
coxpaHeHusd. Mexanuy
€CKHe KojieOanus u
BOJIHBI"

bubnnoreka
IIOK https://m.edsoo.ru/ff
0b25f0

55

KonTponbhas pabota
1o TeMe "3aKOHBI
coxpaHeHusd. Mexanuy
eCKHe KoJieOaHHus 1
BOJIHBI"

56

DIIeKTPOMarHuTHOE
noJe.
DNeKTpOMarHuTHBIE
BOJIHBI

Bubinnoreka
IOK https://m.edsoo.ru/ff
Ob2abe

57

CaoiicTBa
BHCKTPOMaFHI/ITHBIX
BOJIH

58

VYpok-koHpepeHuus
"IIkama
AIEKTPOMArHUTHBIX
BostH. Mcrmons3oBanne
AIEKTPOMArHUTHBIX
BOJIH JIJISI COTOBOM
cBsa3n"

bubnuoreka
IIOK https://m.edsoo.ru/ff
Ob2fe6

59

Ypok-uccnenoBasue
"N3y4yeHue cBONCTB
AIEKTPOMArHUTHBIX
BOJIH C TIOMOIIIbIO
MOOUJILHOTO

bubnnoreka
IIOK https://m.edsoo.ru/ff
0b2c6¢c




tenedona"

60

Pemenue 3amay Ha
OnpeaeeHue YaCTOThI
W JJIAHBI
3JIEKTPOMArHUTHOMN
BOJIHBI

61

DNeKTpOMarHuTHas
MIPUPOJIa CBETA.
CkopocTb

cBera. BonHoBEIE
CBOICTBA CBETa

Bbubinoreka
IIOK https://m.edsoo.ru/ff
0b31d0

62

HcTouHuKHU CBETA.
[Ipsamonuneitnoe
pacnpocTpaHeHue
cBeTa. 3aTMEHUS
Connua u JlyHsl

Bbubinoreka
IIOK https://m.edsoo.ru/ff
0b3658

63

3aKOH OTpaXEHUS
cBeTa. 3epkaina.
Pemenue 3anau Ha
MPUMEHEHHE 3aKOHA
OTpa)KEHHUS CBETA

bubnnoreka
IIOK https://m.edsoo.ru/ff
0b38c4

64

IIpenomnenue ceera.
3aKOH MPEJIOMIICHHUS
CBETa

bubnnorexa
OK https://m.edsoo.ru/ff
Ob3aea

65

ITonHoe BHyTpeHHEE
OTPa’KEHUE CBETA.
Hcnonp3oBanne
MIOJIHOT'O BHYTPEHHETO
OTpaXEHUS B
ONTHYECKUX
CBETOBOJIAX

bubnnorexa
OK https://m.edsoo.ru/ff
0Ob3c5c

66

JlaGopaTtopHast pabota
"UccnenoBanue
3aBUCHUMOCTH yTJIa
MPETOMIICHUS
CBETOBOTO JIy4a OT
yTia majieHus Ha
rpaHuue "Bo31yX-

CTCKJIO

67

VYpok-koHpepeHuus
"Ucnonap30BaHne
MOJIHOTO BHYTPEHHETO
OTpaXKEHUS:
CBETOBOJIBI,
OIITUKOBOJIOKOHHAs
CBSI3B"

68

JInnsel. OnTuueckas
CWJIa JTUH3EI

bubnuoreka
IIOK https://m.edsoo.ru/ff
0b3f2¢

69

ITocTpoenue
HN300pakeHH B
JIMH3aX

bubnuoreka
IIOK https://m.edsoo.ru/ff
0b444a

70

JlaGopaTtopHnast pabora

bubmmoreka




"Onpenenenue
dboxycHOTO
paccTostHUA U
OINITUYECKOM CHITBI
cobuparoiei JuH3b1"

IIOK https://m.edsoo.ru/ff
0b4206

Ypok-koHpepeHuus

Bubanoreka

71 "OnTuyeckue HOK https://m.edsoo.ru/ff
JTUH30BBIC TPUOOPHI" OcOa7e
['na3 kak onruyeckas bubamotexa
72 HOK https://m.edsoo.ru/ff
cucreMa. 3peHue 0b4684
Ypok-koHpepeHuus
" IleheKThI 3peHHs.
73
Kak coxpanuts
3peHue"
Paznoxenue 6emoro
CBETa B CIIEKTD.
OmnbiThl HhtoTOHA. bubnuoreka
74 Croxenue IOK https://m.edsoo.ru/ff
CIIEKTpaIbHbIX 0c0f4c
1uBeToB. Jlucnepcus
CBeTa
JlaGopaTopHnas pabota
"OMNBITHI 11O
Pa3IOKEHHIO OEJIOT0
CBETa B CIIEKTP U BH6HHOTeK_a
75 OK https://m.edsoo.ru/ff
BOCITPHUSATHIO IIBETA 0c0e2a
MPEAMETOB MPU UX E—
HaOII0IEHUU Yepe3
1IBETOBBIE (DUIBTPHI"
YPpOK-NpaKTUKyM
"BonHOBBIE CBOMCTBA
76 CBeTa: IUCIepcHs,
uHTepdepeHIus u
nudpakims"”
Omnsitel Pezepdopaa u bubnmnoreka
77 IJIAHETapHAask MOJENb IIOK https://m.edsoo.ru/ff
aroma Ocl2a8
[Tocrynats! bopa.
78
Mogeins atroma bopa
A Bubmioress
79 B IIOK https://m.edsoo.ru/ff
aroMoM. KBaHTBHI. Ocldde
JInHelyaTele CIIEKTPBI -
Y}II):; J;l}g)a:;ggyM bubnuoreka
80 A IIOK https://m.edsoo.ru/ff
CIIEKTPOB 01550
ucnyckanus'" -
PagnoakTuBHOCTE U €€ bubmorexa
81 BHHH HOK https://m.edsoo.ru/ff
8 0c1672
82 CtpoeHue aTOMHOTO bubnuoreka




anpa. HyknoHHas
MOJIEIb

IIOK https://m.edsoo.ru/ff
Ocl8ac

PagnoakTuBHEBIE Bbubnuoreka
83 MIpeBpalICHHUS. HOK https://m.edsoo.ru/ff
N3oTomml Oclal4
PmﬂéHHCBaﬂw{HO EuGanorexa
84 | reMe IIOK https://m.edsoo.ru/ff
PagnoakTuBHEBIE
" Oclb4a
MIpEBpaIlCHHS
85 [Tepuoa nmonypacnana
VYpok-koHpepeHus
"glnﬂoaKig;Lm;I bubmorexa
86 IOK https://m.edsoo.ru/ff
U3JIy4eHUs B IPUPOJIE,
" 0c2126
MEJUITMHE, TEXHUKE
SlnepHble peakiuu.
3§L§;Llcg;pa;;HHﬂ bubamotexa
87 3apSIOBOrO 1 OK https://m.edsoo.ru/ff
Oclc58
MacCOBOT'O YHCEI
OHeprus CBA3U bubmmoteka
88 aTOMHBIX sifiep. CBA3b IIOK https://m.edsoo.ru/ff
MaccChl U SJHEPTHHU Ocld7a
Pemenue 3agau no
89 teme "SnepHbie
peakiuu"
Peaknuu cunTe3a n Bubimorexa
90 ACIICHUA AACP. IIOK https://m.edsoo.ru/ff
Hcrounuku sHeprun
i Ocle88
CoJHIa ¥ 3BE311
VYpok-koHpepeHuus
"SnepHast SHEpreTUKa.
91 JlencTBus
paTuoOaKTUBHBIX
W3ITy4YEHUH Ha KUBbIE
OpraHu3msl"
IToaroroBka x
KOHTPOJILHOM paboTe
10 TeMe bubnmmoreka
92 "DIeKTpOMarHuTHOE LOK https://m.edsoo.ru/ff
noJie. DJIeKTPOMarHuT 0c223e
HbI€ BOJIHBI.
KBaHTOBEIC siBICHUS"
KonTponbhas pabota
110 TeMe
93 "DNeKTpOMarHuTHOE
noJie. JIEeKTPOMarHuT
HBIE BOJTHEL.
KBanToBsble siBneHus"
IToBTOpEHME,
000011IEHHE. bubnnoreka
94 JlaGopaTopHsble HOK https://m.edsoo.ru/ff

paboThI O KypCy
"B3anmopelicTBre

0c245a




Ten"
IToBTOpEHME,
00o00menue. Pemenune Eubmoreka
95 | PacucTHhIXH 1 IIOK https:/m.edsoo.ru/ff
KayeCTBEHHBIX 3a1a4 02572
o teme "TemnoBkie -
nponecchr"”
[ToBTOpEHME,
00001enue. Perenue
pacyYeTHBIX U Bbubmnoreka
96 Ka4eCTBEHHBIX 3a/1a4 1 IOK https://m.edsoo.ru/ff
o teme "KII1/] 0c2a22
TEILIOBBIX
JBuraresei”
[ToBTOpEHME,
00001enue. Pemenue Eubimorexa
97 PaCHCTHBIX 1 1 IIOK https://m.edsoo.ru/ff
Ka4yeCTBEHHBIX 3a/1a4 0¢2b30
o teme "KIIJ] -
AJIEKTPOYCTAHOBOK"
IToBTOpEHME,
00o011IEHHE. Bubianoreka
98 JlaGopaTopHbie 1 1 HOK https://m.edsoo.ru/ff
paboThI 1O KypCy 0c2c¢52
"CBeroBbi€ sABICHUS"
IToBTOpEHME,
000011ienne. Padora ¢ Bubinnoreka
99 TEKCTaMH 110 TEMe 1 IOK https://m.edsoo.ru/ff
"3aKOHBI COXpaHEHUs Oc2d6a
B MexaHuke"
IloBTOpEHHE
06O6IHI;HI/IG. ’Pa60Ta c bubnmorexa .
100 1 IOK https://m.edsoo.ru/ff
TEKCTaMH 110 TEME 02682
"Konebanus u BOJIHBI" -
IToBTOpEHME
06O6H11:6)3HI/IC. ’Pa60Ta c bubmmorexa
101 1 IIOK https://m.edsoo.ru/ff
TEKCTaMH 110 TEME 0e3044
"CBeToBbI€ sABJICHUS" -
IToBTOpEHME,
0000menue. Pabora ¢
102 | TexcTamMu mo Teme 1
"KBanToBas u snepHas
buzuka"
OBIIEE KOJINMYECTBO 102 27

YACOB 110 ITPOTPAMME




ITPOBEPSEMBIE IPEJMETHBIE PE3YJIBTATBI OCBOEHUSI OCHOBHOM
OBPA3OBATEJIBHOMU ITPOI'PAMMbI OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

Koxa
MPOBEPAEMOro
pe3yJbTarTa

1.1
1.2

1.3

1.4

1.5
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1.8

1.9
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7 KIIACC

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa30oBaTeJILHON MPOrPaMMbI OCHOBHOT'0O 00111€er0 00pa30BaHUs

HCIIOJIb30BATh U3YUCHHBIC ITOHATUS

pa3jinyaTtb SABJICHUA M0 OMHMCAHUIO HMX XAPAKTCPHBIX CBOMCTB U Ha
OCHOBC OIIBITOB, JEMOHCTPUPYIOUINX JAHHOC (bHBPI‘IeCKOC SIBJICHUC

pacrio3HaBaTh IPOSIBICHHE M3YYCHHbIX (DU3MUECKUX SIBICHUH B
OKpY’KalolleM MHpE, B TOM 4Yucie (U3NYECKUE SIBICHHUS B MPHUPOJE,
IPU 3TOM NEPEBOAMTH MPAKTHUYECKYIO 337a4dy B y4eOHYIO, BBLACIATDH
CylIeCTBEHHBIE CBOMCTBA (IPU3HAKN) (PH3HUUECKUX SBICHUN

ONHKCHIBATh HW3YYCHHBIC CBOWCTBA Tell W (PU3MUECKUE SBICHUS,
UCTONb3ysd (U3NYECKHE BEIMYMHBI, IPU ONHCAHUU MPABUIIBHO
TpakToBaTb (PU3UYECKUN CMBICI MCIOJNb3YEMbIX BEJIMYUH, HX
0003HaueHHSI ¥ €AUHUIBI (PU3MUECKUX BEITMYNH, HAXOIUTH (OPMYIIHI,
CBA3BIBAIOIME JIAHHYIO (U3MUYECKYI0 BEJIMYMHY C JIPYTUMH
BEIIMYMHAMH, CTPOUTH TpapuKd  M3YYEHHBIX  3aBHCUMOCTEH
(bu3n4eCKUX BETUUNH

XapaKTepu30BaTh CBOMCTBA Tel, (pU3MUYECKUe SIBICHUS M MPOLECCHI,
UCIIONIb3YSl HW3YYEHHBbIE 3aKOHBI, IIPH 3TOM JaBaTb CIOBECHYIO
GopMyIMpPOBKY 3aKOHa M  3alUChIBaTh €ro  MaTeMaTHYecKoe
BBIPAKECHHE

OOBSACHATh (U3UYECKUE SIBICHUS, POLECCHl U CBOWCTBA Tell, B TOM
qyuci€ W B KOHTEKCTE CUTYallUd NPaKTHKO-OPUEHTHUPOBAHHOIO
XapakTepa: BbIABIATh INPUUMHHO-CIICACTBEHHbIE CBSI3U, CTPOUTH
oObsicHeHue M3 1 — 2 JIorM4yeckux MmaroB ¢ omopod Ha 1 — 2
M3YYEHHBIX CBOMCTBA (PM3NUYECKUX SBJICHUH, (PU3MUECKUX 3aKOHA WIH
3aKOHOMEPHOCTH

pemars pacy€THbIE 3a1auu B 1 — 2 #eWCTBUSI, UCIOJB3Ysl 3aKOHBI U
(dbopMyIIbl, CBS3BIBAIOIINE (DU3NUECKHUE BETMYMHBI: HA OCHOBE aHAIN3a
YCIIOBUSL 3aJaud  3alUCBIBATh KPAaTKOE YCIOBUE, MOJACTaBIATh
¢buznyeckue BeIWYUHBI B POPMYJIIBI U IPOBOJIUTH Pacu€Thl, HAXOAUTH
CIpaBOYHBIC JIaHHBIE, HEOOXOUMBIE JUIsI peIlIeHUs 3a/1a4, OLIEHUBATh
PEATMCTUYHOCTD MOJTYYEHHON (GU3NYECKON BETUUUHBI

pacrno3HaBaTh MPOOJEMbl, KOTOPbIE MOXHO PEIIUTh MPH MOMOIIU
(¢u3MUeCKUX METOJIOB, B ONHCAHUU HCCIEJOBAHUS  BBLACIATDH
IpoBepsieMoe  MpEANoioXKeHue  (TUHoTe3y),  pasauyarb |
UHTEPIPETHPOBATh TOJyUYEHHBIH pe3yJbTaT, HAaXOAWUTh OIIMOKH B
XO0J€ oIlbITa, ACJIAaTh BBIBOJBLI 110 €TI0 pE3yjbTaTaM

MPOBOANTH OMBITHl MO HAOMIONECHUI0 (U3NYECKUX SBICHUA WIN
(U3MYECKUX  CBOWCTB  Tel:  (POPMYIHpPOBaTH  IPOBEPSEMbIC
MPEIONIOKEeHNUs, CcOoOUpaTh  YCTAaHOBKY M3  MPEAJIOKEHHOTO
000pyA0BaHNs, 3aMMCHIBATH XOJI ONbITa U (POPMYIHPOBATH BHIBOABI

BBIMOJHATh NPSMbIE M3MEPEHUSI C HCIIOJIb30BAHMEM aHAJIOTOBBIX H

U(POBBIX MPUOOPOB, 3aMKCHIBATh MOKAa3aHUS MPUOOPOB C YUETOM
3aJIaHHON a0COJIFOTHOW TTOTPEITHOCTH U3MEPEHUI



1.11

1.12

1.13

1.14

1.15

1.16

1.17

1.19

MPOBOANWTh  HMCCIEAOBAHME 3aBUCUMOCTH  OJHOM  (PU3UUYECKOM
BEJIMYMHBI OT JPYrod € MCIOJIb30BAaHUEM TIPSIMBIX H3MEPEHHIA,
y4acTBOBaTh B IJIAHUPOBAHUM YYEOHOTO HCCIICIOBaHUS, COOUpATh
YCTAHOBKY W BBINOJIHITh U3MEPEHUS, CIIeysl IPEIJIOKEHHOMY IIJIaHy,
buKCcHpOBaTh PE3YIbTATHl IMOJYYCHHON 3aBUCHMOCTH (DH3UYECKHIX
BEJIMYUH B BUJIE NIPEIOKCHHBIX TaOIUI] U TpaduKOB, J1€TIaTh BHIBOIBI
10 PE3yJbTaTaM UCCIEA0BAHUS

MPOBOANTh KOCBEHHBIC H3MEpEHUs (PU3UYECKHX BEIUYHH, CIEHys
MPeJI0KEHHOW MHCTPYKIUU: MPU BBINOJIHEHUU U3MEPEHUN cOOMpPaTh
AKCIIEPUMEHTAJIbHYIO YCTAHOBKY U BBIUMUCIATH 3HAYEHHE HMCKOMOM
BEJIMYMHBI

coOmofaTh MpaBWia TEXHWKH Oe3omacHocTH Impu  pabore ¢
71a00paTOPHBIM 000PYI0BaHUEM

yKa3plBaTh MPUHIUNBI  JCHCTBHS TNPHUOOPOB M TEXHUYECKHX
YCTPOMCTB, XapakTEpHU30BaTh IPUHLUIBl JEHCTBUSA H3YUYCHHBIX
npuOOpOB M TEXHUYECKMX YCTPOMCTB C IOMOUIbIO HX ONMCAHMS,
UCMONb3ysd 3HaHUA O CBOMCTBaX (U3MYECKUX SIBICHUM U
HE0O0X0MMBbIe (PU3NIECKUE 3aKOHBI M 3aKOHOMEPHOCTH

OPUBOAUTH TNpHUMEpbl (HAXOAWTh MHGOPMAIMIO O IPUMEPAX)
MPAaKTUYECKOTO UCTOIb30BaHUS (PM3NIECKUX 3HAHUI B MOBCEIHEBHOM
KHU3HM U1 o0ecriedeHuss 0Oe30macHOCTH MpH  OOpalleHUuH ¢
npuOoOpaMu U TEXHUYECKUMH yCTPOMCTBAMHU, COXPAHEHUS 3/I0POBbS U
cO0JII0JIEHHsI HOPM 3KOJIOI'MYECKOI0 TIOBEJICHUS B OKpYIKalollel cpesie

OCYHICCTBJIATDH OT60p HCTOYHHUKOB I/IH(i)OpMaI_II/II/I B CCTH I/IHTepHCT B
COOTBETCTBUM C 3aJaHHBIM IIOMCKOBBIM 3allpoCcoOM, Ha OCHOBC
UMCTIOIIINXCA 3HaHUN H HyTéM CpaBHCHHA pPa3JIMYHBIX HCTOYHHUKOB
BBIJICTIATDH I/IH(i)OpMaHI/IIO, KOTOpasa SABJISACTCA HpOTHBOpe‘{HBOfI nin
MOXET OBITh HeI[OCTOBepHOI\/’I

UCIIOJIb30BaTh pu BBITIIOJIHEHUH y4eOHBIX 3alaHuI
HAay4YHONONYJIAPHYIO  JIUTEpaTypy  (U3NYECKOTO  COAEpIKaHMUS,
CIIpaBOYHBIE MaTEpHUallbl, pecypcbl cetu VIHTepHeT, BlaneTh
npuéMaMy KOHCTIEKTUPOBAHUS TEKCTa, IpeoOpazoBaHusl HHPOpMaLUU
U3 OJJHOM 3HAKOBOMW CUCTEMBI B IPYTYIO

CO3/aBaTh COOCTBEHHBIE KPATKHE MUCbMEHHBIE U YCTHBIE COOOIICHUS
Ha OCHOBE 2 — 3 WCTOYHHUKOB WHPOpMAIMH (PU3UIECKOTO
COJIep’KaHUs, B TOM YHCIE MyONUYHO JIeJaTh KPaTKue COOOIICHUS O
pe3yibpTaTax TMPOEKTOB WM YUYEOHBIX WCCICIOBAHUM, TPH HTOM
rPaMOTHO HCIOJb30BaTh W3YyUYEHHBIM MOHSATUHHBIN anmapar Kypca
(bU3UKH, COMPOBOXKAATH BRICTYIIJICHUE TIPE3EHTAIIUEH

IIPY BBITIOJTHEHUH y4EOHBIX MMPOEKTOB U MCCIEAOBAHUN pacHpesesTh
00513aHHOCTH B TPYIIIE B COOTBETCTBUU C MOCTaBJICHHBIMHU 3a/1a4aMH,
CIENTh 3a BBIIIOJIHEHUEM IUIAHA JIEWCTBHM, aJ€KBAaTHO OLICHUBATH
COOCTBEHHBIM BKJaJ B JIEATENIBHOCTh TPYNINbI, BBICTPAUBATh
KOMMYHHKaTUBHOE B3aUMO/ICHCTBHE, YUUTBIBAsI MHEHHE
OKPY’KaIOIINX
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8 KVIACC

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa3oBaTeJILHON NMPOrPaMMbI OCHOBHOT'0 00111er0 00pa30BaHUs

HUCII0JIBb30BAaTh IIOHATHUA

pa3jinyaTrb ABJICHUA IO ONMHMCAHUIO HMX XAPAKTCPHBIX CBOMCTB U Ha
OCHOBC€ OIIBITOB, JEMOHCTPUPYIOUINX JAaHHOC (bHBPI“ICCKOC SIBJICHUC

pacro3HaBaTh MPOSBICHHE W3YYCHHBIX (HU3UUYECKUX SBJICHUN B
OKpYXaroleM MUpPE, B TOM 4uciie (U3HUYECKUE SIBICHUS B MPHUPOJIE,
IPU 3TOM IEPEBOJIUTH MPAKTUYECKYIO 3a7auy B Y4EOHYIO, BBIICIATH
CYIIECTBEHHBIC CBOMCTBA (MMPU3HAKH) (PU3HUECKUX SBICHUN

ONHKCHIBATh HW3YYCHHBIC CBOWCTBA Tel W (PU3MUECKUE SBICHUS,
UCTONb3ysd (U3MYECKHE BEIMYMHBI, I[PU ONHCAHUU TMPABUIIBHO
TpakTOBaTb  (U3MYECKUII  CMBICA  MCHOJb3YEMBIX  BEJIMYMH,
0003HaueHMsI ¥ €AUHULBI (PU3MUECKUX BEITUMUUH, HAXOIUTh (HOPMYIIbI,
CBA3BIBAIOIIME JaHHYIO (U3HYECKYI0 BEJIUYMHY C JIPYIHMMH
BEIIMYMHAMH, CTPOUTH TpapuKd  M3YYEHHBIX  3aBHCUMOCTEH
(bU3n4eCKUX BETUUNH

XapaKTepu30BaTh CBOICTBa Tels, (hU3MYECKHE SIBICHHUSI M IPOLECCHI,
UCIIONIb3YSl HW3YYEHHBbIE 3aKOHBI, IIPH 3TOM JaBaTb CIOBECHYIO
GopMyIMpPOBKY 3aKOHa M  3alUChIBaTh €ro  MaTeMaTHYecKoe
BBIPAKECHHE

O00BACHATH (PU3MUECKUE MPOLIECCHl U CBOWCTBA TE€N, B TOM YHUCIIE U B
KOHTEKCTE CUTyallUd IPaKTUKO-OPUEHTHUPOBAHHOIO  XapakKTepa:
BBISIBJISITH IPUUMHHO-CJIEICTBEHHBIE CBSA3H, CTPOUTh 00bACHEHUE U3 |
— 2 JIOTMYECKUX IIaroB € IMOMOIIBIO | — 2 HM3ydeHHBIX CBOMCTBA
(bu3NYECKUX SIBICHUN, PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH

pemats pacy€THble 3a1auu B 2 — 3 AeMCTBHSI, UCHOJB3YSl 3aKOHBI U
bopMyIbl, CBsI3bIBaONINE (PU3NUECKHUE BEIMUUHBI: HA OCHOBE aHaIM3a
YCIIOBUS 3a/1a4M 3aIIUCHIBATh KPATKOE YCIIOBUE, BBIABIIATH HENOCTATOK
JaHHBIX JUId pelleHHs] 3aJauyd, BbIOMpAaTh 3aKOHBl U (HOPMYIIBL,
HeoOXoauMble Uil €€ pelIeHUs, MPOBOAUTh pacu€Thl U CPAaBHUBATH
NOJy4YeHHOEe 3HaueHue (U3MYeCKOW BETUYMHBI C H3BECTHBIMHU
JTAHHBIMU

pacrno3HaBaTh MPOOJEMbl, KOTOPbIE MOXHO PEIIUTh HpPU MOMOIIU
(U3MUECKUX METOJ0B, UCTIONb3Ys ONKUCAHUE UCCIICAOBAHMS, BBIIEIATh
MIPOBEPSIEMOE TPEIIOJIOKEHUE, OLICHUBATh NPABUIBHOCTH MOpPSAIKA
IIPOBEICHUS UCCIIEIOBAHNUS, 1E€1aTh BBIBOIbI

MPOBOJIUTH OMBITHI 1O HAOMIOMECHUIO (PU3WYECKUX SIBICHUN WU
buznyecKkux  CBOWCTB  Tel:  (QopMyIupoBaTh  MPOBEpSEMBIC
MPEANONOKEeHHS, CcOOMpaTh  YCTAaHOBKY U3  TPEIJIOKEHHOTO
000py0BaHUs, OTUCHIBATH X0/ OMBITA M OPMYITUPOBATEH BHIBOIBI
BBINIOJIHATh MPSIMBIE HM3MEPEHUS C MCIIOJb30BAaHUEM aHAJIOTOBBIX
MPUOOPOB U JATYMKOB (PU3UIECKUX BEITUYNH, CPABHUBATH PE3YIIHTATHI
MU3MEpEHUH ¢ y9€TOM 3a/1aHHOI a0COIIOTHOM MOTPEITHOCTH
MPOBOAWTh  HMCCIEAOBAHME 3aBUCUMOCTH  OJHOM  (PU3UUYECKOM
BEJIMYMHBI OT JAPYroil C HCHOJB30BAHUEM TMPSIMBIX HW3MEPEHUM:



1.12

1.13

1.14

1.15

1.16

1.17

1.18

1.19

1.20

IUTAHUPOBATh HCCIIEJIOBAHUE, COOMpATh YCTAHOBKY W BBIMOJIHSTH
U3MEpEeHUs, CleAysd MPeAOKeHHOMY  IJIaHy, (UKCHpPOBATh
pe3yabTaThl MOJYYSHHOM 3aBHCHMOCTH B BHJE TAOIHIl U TpaduKOB,
JlenaTh BBIBOJIBI IO pe3yJIbTaTaM UCCIIEI0BAHUS

IPOBOJIUTh  KOCBEHHbIE  H3MEpPEHUs  (U3NYECKUX  BEIMYUH:
IUIAHUPOBATh U3MEPEHUs, COOUPATh IKCIEPUMEHTAIbHYIO YCTaHOBKY,
clelyst IPENJOKEHHOM HWHCTPYKLUMH, W BBIYUCIATH 3HAYCHHE
BEJINYUHBI

coOmonaTh TMpaBWja TEXHUKUM Oe3omacHOCTH TpH  pabore ¢
71ab0paTOPHBIM 000PYI0BAHUEM

XapaKTepu30oBaTh IPUHLUIBI JEHCTBUS H3YyYEHHBIX HPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OIOpPOM HAa HUX OIMUCAHUA, HUCIOJIb3Ys
3HaHUS O CBOWCTBaX (U3MYECKUX SIBICHUMM U HEoOXoIuMble
¢duznyecKue 3aKOHOMEPHOCTH

pacno3HaBaTh IPOCTbIE TEXHUYECKHE YCTPOMCTBA U U3MEPUTEIBHBIE
npuOOpBl IO CXeMaM M CXEMaTUYHBIM PUCYHKaM, COCTaBJISITh CXEMBbI
NEKTPUYECKUX LENeld C MOCIEAOBATEIbHBIM M IapaJUICIbHBIM
COCIMHEHUEM  JJIEMEHTOB, pa3iuyas YCIOBHbIE 0003HAUYCHUS
AJIEMEHTOB 2JIEKTPUYECKUX LIeTIeH

OPUBOAUTH TpHUMEpbl (HAXOAWTh MHGOPMAIMIO O IPUMEPAX)
MPAaKTUYECKOTO UCTOIb30BaHUS (PM3NIECKUX 3HAHUI B MOBCEIHEBHOM
KHU3HM JUuid  o0ecriedeHuss Oe30macHOCTH MpH  OOpaleHuH ¢
npuOoOpaMy U TEXHUYECKUMH yCTPOUCTBAMHU, COXPAHEHUSI 3/10POBbS U
cOOJTIOJIEHHSI HOPM 3KOJOI'MYECKOT0 TIOBEJCHUS B OKpY Karollel cpesie

OCYILECTBIIATh MOMCK UHPOPMALUU (PU3UUECKOTO COEPIKAHUS B CETH
HNHTepHeT, Ha OCHOBE MMEIOLIUXCS 3HAHUW M IIYTEM CpPaBHEHHS
JIOTIOJTHUTEIBHBIX HMCTOYHUKOB BBLAEIATh HH(POPMALUIO, KOTOpas
ABJIETCS IPOTUBOPEUMBON MM MOKET OBITh HEJOCTOBEPHOM

UCIOJIb30BaTh IPU  BBHIMOJIHEHMH YYEOHBIX 3a/JaHuil  Hay4dHO-
HOMYJIIPHYIO JINTEPaTypy (U3NYECKOrO COJAEp)KaHUs, CIPaBOYHbIE
Marepuansl, pecypcbl ceth VMHTepHeT; BiageTe NpUEMAMH
KOHCIIEKTUPOBAHUs TEKCTa, MpeoOpa3oBaHuss WHGOPMALUU U3 OJHON
3HAKOBOM CUCTEMBI B IPYTYIO

CO3/1aBaTh COOCTBEHHBIC MMCHMEHHBIE U KPATKHE YCTHBIC COOOIICHMS,
0000mas WHPOPMAIMIO U3 HECKOJIBKUX HCTOYHUKOB (PUIUYECKOTO
COJICpP)KaHUs, B TOM 4YHCJIEC MyOJUMYHO TMPEACTABIATh PE3YIbTAThHI
MPOEKTHON WM HCCIENOBATeNbCKON JIEATENHHOCTH, MPH OTOM
rPaMOTHO HCIIOJIb30BaTh HM3YyYEHHBIM IOHATUHHBIN anmapar Kypca
(bU3HKH, COMPOBOXKIATH BHICTYIICHUE MPE3CHTAIlNEH

IIPU BBIMIOJIHEHUN Y4YEOHBIX IMPOEKTOB M HCCIENOBAaHUN (U3NUECKUX
MIPOIIECCOB PACHpPEeNITh O0sI3aHHOCTH B TPYMIEe B COOTBETCTBHH C
IIOCTAaBJICHHBIMU  3aJadyaMH, CJICIUTb 3a BBIIIOJJHCHUEM IIJIaHa
OEHUCTBUI UM KOpPPEKTUPOBAaThH  €ro, aJeKBaTHO  OICHUBATh
COOCTBEHHBIN BKJIa[ B OCATCIIBHOCTD T'py1Iibl, BBICTpanBaTh
KOMMYHHKATHBHOE  B3aUMOJCHCTBUE,  MPOSIBISISI ~ TOTOBHOCTH
paspemarh KOH()IUKTHI
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9 KZIACC

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI OCBOEHHS] OCHOBHOIM
o0pa3oBaTe/IbHOI NPOrpPaMMbI OCHOBHOTO 00111er0 00pa30BaHUs

HCIIOJIB30BAaTh U3YUCHHBIC ITIOHATUSA

pa3indaTth SABJICHHUA 110 OINHMCAHHUIO HMX XapaKTCPHBIX CBOIMCTB W Ha
OCHOBC OIIBITOB, ICMOHCTPUPYIOIIUX JAaHHOC (1)I/ISI/I‘-I€CKO€ SIBJICHUC

pacrio3HaBaTh TPOSIBIICHHE M3YyYCHHBIX (PU3MUECKUX SBICHUHA B
OKpYXarolleM MUpe, B TOM yucie (U3NYECKue SIBICHUS B MPUPOJE,
IPU 3TOM TEPEBOAMTH MPAKTHUECKYIO 337a4dy B yUeOHYIO, BBIICISATH
CYILIECTBEHHbIE CBOICTBa (MTpU3HAKK) GUZUYECKUX SABICHUN

ONUCBHIBATh H3YyYEHHBbIE CBOWCTBA Tel U (PU3MUECKUE SBIIEHUS,
UCHONB3Ysl (pU3MUECKHE BEIWYMHBI, IPU ONHCAHUM IPABUIBHO
TPaKTOBaTb  (PU3MYECKUI  CMBICT  HCHOJB3YEMBIX  BEJIMYMH,
0003HaYeHUsI U €UHUIBI (PU3NYECKUX BEIUYUH, HAXOAUTH (POPMYJIbI,
CBS3bIBAIOIME JIAHHYIO (U3MUYECKYI0 BEJIMYMHY C JIPYTUMH
BEIMYMHAMHU, CTPOUTH TpapuKd  M3YYEHHBIX  3aBHCUMOCTEH
(UBUYECKUX BEITUYUH

XapaKTepU30BaTh CBOMCTBa Tell, (PU3UYECKHE SIBICHUS H TIPOICCCHI,
WCIIOJIb3YSl H3YYEHHBIE 3aKOHBI, IIPU 3TOM JaBaTb CJIOBECHYIO
(GOpMYyITUPOBKY 3aKOHa M  3alMChIBAaTh €ro MaTEeMaTU4YecKoe
BBIPAYKEHHUE

OOBACHATH (PU3UYECKHE MPOLECCHl M CBOMCTBA Tel, B TOM YHUCIE U B
KOHTEKCTE CUTyallud IpPaKTUKO-OPUEHTHUPOBAHHOIO  XapakTepa:
BBISIBIISATh TPUYUHHO-CIIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2
— 3 JOrMYecKuX IIaroB € IMOMOIIBIO 2 — 3 M3yuYeHHBIX CBOMCTBA
bu3nueckux sABICHUH, GPU3NUECKUX 3aKOHA MM 3aKOHOMEPHOCTH

pewmath pacuéTHbIE 3a7ayd (OmHparomMecs Ha cucreMy w3 2 — 3
YpaBHEHUM), MCNOIb3Ys] 3aKOHbl U (OPMYJbI, CBS3bIBAIOIINE
¢u3nyeckre BeNWYMHBI: Ha OCHOBE AaHalu3a YCJIOBHA 3aJlaud
3alHChIBaTh KPAaTKOE YCJIOBHME, BBIABIATH HEIOCTAIOLIUME MU
U30BITOYHBIE JaHHBIE, BEIOMPATh 3aKOHBI U (OPMYJIbI, HEOOXOIUMbIE
JUISL pelleHusi, MPOBOJAUTh PAacu€Thl M OLICHUBATh PEATTMCTHUYHOCTD
MOJIyYEHHOTO 3HaYeHUs (PU3NYECKON BETUUNHBI

pacno3HaBaTb HpO6J'IeMBI, KOTOpPBIC MOXHO PpCIIUTh IMpPH I[MOMOIIU
(1)I/ISI/ILICCKI/IX MECTOOAO0B, MCIIOJIB3Yd ONMMCAHUEC MCCIICIOBAaHUsA, BBIACIATH
MMPOBCPACMOC TPCAIIOJIOKCHNUEC, OLCHUBATH IIPABUIIBHOCTL IIOPSAAKA
MMPOBCACHUA HCCIICAOBAHWA, [OC€JIIAaTb BBIBOJAbI, HWHTCPIPECTUPOBATH
PE3yJIbTaThL Ha6HIOI[eHPII>'I " OIIBITOB

MPOBOJUTH OMBITHI TI0 HAOMIOACHUIO (DU3MUYECKUX SIBICHHNA WIIH
(U3MUeCKUX CBOMCTB TeNl: CAMOCTOSITENIbHO COOMpaTh YCTaHOBKY W3
M30BITOYHOTO Habopa 00OpyAOBaHUS, OMHMCHIBATH XOJ OMNbITA U €ro
pe3yabTaThl, (GOPMYIHPOBATH BBIBOIBI

IPOBOJUTH MPH HEOOXOAUMOCTH CEPUI0 TMpPSMBIX H3MEPEHHUH,
onpezenss CcpeAHee 3HaueHHE H3MepseMOoil BenuuuHbl (POoKycHOe
paccTosiHue cobOuparomeil JuH3bI), 000CHOBBIBaTH BBHIOOP crocoba
HU3MEpPEHHS (M3MEPUTEIBHOTO MPUOopa)

IMPOBOAUTE HCCICIOBAHUC 3aBUCHUMOCTCH (bI/ISI/I‘IeCKI/IX BCIIMYHUH C
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1.13

1.14

1.15

1.16

1.17

1.18

1.19

1.20

1.21

WCIIOJIb30BAaHUEM MPSIMBIX M3MEPEHUMN: IIaHUPOBATH HCCIEIOBAHUE,
CaMOCTOSITENIbHO CcOOUpaTh YCTaHOBKY, (PUKCUPOBATH PE3YJIbTATHI
MOJTy9eHHOW 3aBHCHUMOCTH (DU3MYECKUX BEIUYMH B BHUJC TaOIHIH
rpaduKoB, JefaTh BBIBOJBI [0 pe3yJIbTaTaM UCCIIEIOBAHUS

MPOBOAWTH  KOCBEHHbIE  HM3MEPEHHUS  (PU3UYECKHX  BEJIUYMH:
IUIAHUPOBATh U3MEPEHMS], COOMPATh 3KCIEPUMEHTAIbHYIO YCTaHOBKY
U BBINOJHATh HM3MEPEHHUs, Cleays MNPeJI0KEHHOM HHCTPYKIIHH,
BBIUMCIIATh 3HAYEHHWE BEIMYMHBI M aHAJIM3UPOBATh I1OJyYEHHBIE
pe3yabTaThl C YUETOM 3a/IaHHON OTPEITHOCTH U3MEPEHUI

coOmofaTh MpaBWia TEXHUKH Oe3omacHoCTH mpu  pabore ¢
1a00paTOPHBIM 000PYI0BAaHUEM

pa3nuyaTth OCHOBHBIC TNMPH3HAKK HM3YYEHHBIX (PU3MUECKUX MOJEINEH:
MaTepHaibHas TO4YKa, a0COIIOTHO TBEPJIOE TEJI0, TOUCUHBIH UCTOYHUK
CBETa, JIy4, TOHKAs JIMH34, IJJAHETapHas MOJENb aTOMa, HyKIOHHAs
MOJEJIb aTOMHOTO AApa

XapaKTepu30BaTh MPUHIUIBl JCHCTBUS H3yUYEHHBIX MPUOOPOB H
TEXHUYECKUX YCTPOWCTB C ONOPOM HA HMX OIUCAHUSA, HUCIOJIb3YS
3HaHHUS O CBOWCTBaX (DM3MUYCCKUX SBICHHA H HEOOXOJIUMBIC
($U3HUYECKHe 3aKOHOMEPHOCTH

UCIIOJIb30BaTh CXEMbl M CXEMAaTH4YHBIE PHUCYHKM H3YYCHHBIX
TEXHUYECKHUX YCTPOWCTB, U3MEPUTEIIBHBIX puOopoB "
TEXHOJIOTUYECKUX IPOLIECCOB IPH PEHIEHUH Y4eOHO-IIPAKTHUYECKUX
3a7a4, ONTUYECKUE CXEMBI ISl TOCTPOCHHS N300paKEHUH B IJIOCKOM
3epKajie ¥ coOuparolei JuH3e

OPUBOANUTH TNpHUMEpHl (HAXOAWTh MHGOPMAIMIO O MPHUMEPAX)
MPAKTUYECKOT'0 UCIIOJIb30BAHNUS (PU3NYECKUX 3HAHUHN B MOBCEIHEBHOM
KHU3HM Juid  o0ecriedeHHs O€30MacHOCTH TpU  OOpallleHuH ¢
npuOoOpaMu U TEXHUYECKHUMH yCTPOMCTBAMHU, COXPAHEHHUSI 3/I0POBbS U
cO0JTI0JIEHHSI HOPM 3KOJIOI'MYECKOT0 TIOBEJCHUS B OKpY KaloIlel cpesie

OCYIIECTBIISATH MOUCK MH(POPMAIUN (PU3MUECKOTO COACPKAHUS B CETH
WNuTtepuer, caMocCTOSTENbHO (OPMYIUPYsS TIOUCKOBBIM  3arpoc,
HAaXOAUTh NyTH  OMNpEHEIEHUs]  JTOCTOBEPHOCTH  ITOJIYYEHHOMU
nHpopMaliid Ha OCHOBE WMEIOIIMXCS 3HAHWN W JIOTIOJIHUTEIBHBIX
HUCTOYHUKOB

UCMOJb30BaTh TPU  BBINOJHEHUM YYEOHBIX 3aJaHUi  Hay4yHO-
NOMYJISIPHYIO JIUTEpaTypy (PU3MUECKOro coAep)KaHUs, CIpaBOYHBIE
MaTtepuainsl, pecypchl ceth MHTepHeT; Biazere  npuéMamu
KOHCIIEKTUPOBAHHUS TEKCTa, MpeolOpa3zoBaHus MH(GOPMALUU U3 OJHOI
3HAKOBOMW CHUCTEMBI B IPYTYIO

cO31aBaThb COOCTBEHHBIE ITHCHMEHHBIE U YCTHBIC COO6HI€HI/I$I Ha
OCHOBEe WH(POpPMAIMU €3 HECKOIBKUX HMCTOYHHKOB (PU3UIECKOTrO
coJlepKaHusl, MyOJIMYHO HPEACTAaBIATh PE3yJbTaThl MPOEKTHOW WM
HCCIIEIOBATEIIbCKOM  JEATENIbBHOCTH, INPH  3TOM  TI'PAMOTHO
WCIIOJIb30BaTh M3YUYEHHbIN MOHATUHWHBINA anmapaT u3y4aeMoro pasjaenna
GU3MKK ¥ COMPOBOXKIATh BBICTYIUICHHE TpE3eHTalueld ¢ y4EToM
0COOEHHOCTEHN ayAUTOPHH CBEPCTHUKOB

IIPU BBIMOJHEHUHN Y4YEOHBIX MPOEKTOB M HCCIENOBAaHUN (PU3NYECKUX
MPOLIECCOB PACHPEENITh O0sI3aHHOCTH B TPYNIE B COOTBETCTBHH C
MIOCTaBJICHHBIMM  33Ja4aMM, CJIEAUTh 3a BBINOJIHEHUEM IUIaHA



JEUCTBUM M  KOPPEKTHpPOBaTb  €ro, aJcKBaTHO  OLICHUBATh
COOCTBEHHBIM BKJaJ B JIEATEIBHOCTh T[PYHIbl, BbICTPAUBATH
KOMMYHHUKaTUBHOE  B3aUMOJCKHCTBUE,  IpOSBIAA  T'OTOBHOCTH
paspeniatb KOHQJIUKTHI

IMPOBEPAEMBIE DJIEMEHTBI COAEPKAHUSA
7 KIIACC
Kon Kon
paszjiena 3JIEeMEHTAa
®U3UKA U EE POJIb B IIO3HAHUU OKPYXXAIOIIEI'O MHPA
®usuka — Hayka o mnpupojne. SBieHus npuponsl. Pusndeckue

1.1 SABJICHUA: MCXaHUYCCKHEC, TCIIJIOBBIC, SJICKTPUYCCKHUEC, MAI'HUTHBLIC,
CBCTOBBIC, 3BYKOBLIC

HpOBepﬂeMbIe IJIEMEHTBI COACPKAHUA

®dusnueckue BeIUUUHBL V3MepeHne (U3MYECKMX BEJIUYMH.
1.2 Puznueckue puOOpHI. ITorpemnocTs U3MEPECHUM.
MexayHapoiHas cucTemMa eMHHULL

EcTecTBeHHOHAyuyHBId ~ METOJ  IIO3HAHUS: HaOroieHue,
1 13 [IOCTAaHOBKAa  HAay4YHOIO  BOIPOCAa, BBIJBUKEHHE  TUIOTE3,

HKCIEPUMEHT IO MPOBEPKE rMIOTe3, 00bACHEHHE HAOII01aeMOro
SBJICHUS

1.4 Onwucanne GU3NUECKUX SBJICHUN C ITOMOIIBIO MOJIENIeH
[TpakTrueckue pabOThI:
W3mepenne pacCTOSHUM.

15 N3mepenune 00bEMa KUAKOCTU U TBEPJOTO TENa.

Omnpenenenue pasMepoB MaJbIX TEIN.
WU3mepenne  TemmepaTypbl NOpU  [OMOILIM  KHJIKOCTHOTO
TEPMOMETPA U AATYUKA TEMIIEPATYPHI

INEPBOHAYAJIBHBLIE CBEJJEHNM A O CTPOEHNU BEIIECTBA

CrpoeHue BeniecTBa: aTOMbl U MOJIEKYJIbI, UX pa3Mepbl. ONBITHI,
JIOKa3bIBAIOIUE JUCKPETHOE CTPOCHUE BELIECTBA

2.1

ﬂBI/I)KeHI/Ie HaCTull BCIICCTBA. CBs3b CKOPOCTH ABHKXCHUSA YaCTHUIL]

2.2 .
¢ Temneparypoil. bpoyHnoBckoe asuxenue, 1udpdy3us

B3aHMOﬂeﬁCTBHe JaCTHL BEIICCTBA: MIPUTAIKCHUE U
OTTAJIKUBAaHHC

2.3

ArperatHble COCTOSIHUS BEILIECTBA: CTPOEHUE Ta30B, KUIKOCTEN U
TBEPABIX  (KPUCTAUTMYECKUX) Tel. B3auMoCBs3b  MEXAy
CBOMCTBAMM BEILIECTB B PA3HBIX arperaTHbIX COCTOSHUAX M HX
ATOMHO-MOJIEKYJISIPHBIM CTPOCHHEM

2.5 Oco0EHHOCTH arperaTHBIX COCTOSTHUN BOJIBI

[TpakTudeckue paboThI:

Onenka guameTpa aToMa METOJOM PsIOB (C HCHOJIb30BaHUEM
26 dororpaduii).

’ OMBITHI 110 HAOTIOACHUIO TEMJIOBOTO PACIITUPEHUS Ta30B.

OneITEl MO  OOHAPYKCHHIO JIEHCTBUSL CHJI MOJICKYJISIPHOTO
MPUTSKEHUS

3 JIBDKEHUE U B3BAMMOJIEMCTBUE TEJI




3.1

32

33

34
3.5
3.6

3.7

3.8

3.9

3.10

3.11

3.12

Mexannueckoe JBHKEHUE. PaBHOMEpHOE U HEPaBHOMEPHOE
JIBUKECHUE

Cxopoctb. CpenHsisi CKOPOCTh IIPU HEPAaBHOMEPHOM JIBHKECHUHU.
Pacuér nyt ¥ BpeMEeHU IBUKECHUS

SBnenue mHepuuu. 3aKOoH MHEpUUHU. B3aumopneicTBue Ten Kak
IIPUYMHA U3MEHEHMS] CKOPOCTH JBMKEHHUS Tell. Macca kak Mepa
WHEPTHOCTH TeJla

[TnotHocTh BemecTBa. CBsI3b MJIOTHOCTU C KOJIMYECTBOM MOJIEKYJI
B eINHUIE 00BEMA BelecTBa

Cuna kak XapaKTCPUCTHKA BSaHMOHeﬁCTBHH TCII

Cuna ynpyroctd u 3akoH ['yka. M3mepeHue Cuiibl ¢ MOMOIIbIO
JTUHAMOMETpa

SIBnenue TAroTeHHs U cuia TspkecT. Culla TSHXKECTH Ha JPYTHX
mwradeTax. Bec Tena. HeBecomocTh

Cuna tpenus. TpeHue cCkoIbXEHUS U TpeHHE MOKOs. TpeHue B
IIPUPOJIE U TEXHUKE

CrnoxeHue  Cwi, HampaBlI€HHBIX IO  OJHOM  MpPSAMOM.
PaBHOpelicTBYIOIIASA CHIT

[TpakTuyeckune pabOTHI:

OmnpezneneHye CKOPOCTH PaBHOMEPHOTO JABMKEHHs (IIapuka B
KUAKOCTH, MOJIEIM 3JIEKTPUUECKOI0 aBTOMOOWIIS U TaK Jaiee).
OmnpeneneHue cpenHeil CKOPOCTH CKOJIBXKEHUs Opycka WiIH
[IapuKa I0 HAKJIOHHOM miockocT. OmpeneneHue IIOTHOCTH
TBEpHoro Ttena. ONBITBL, JEMOHCTPUPYIOLUIME 3aBUCHUMOCTH
pacTsbkeHus (nedopmanuu) NpyKUHBI OT MPUIIOKEHHOW CHIIBL.
OneITbl, JEMOHCTPUPYIOUIME  3aBUCUMOCTb  CHJIBI  TPEHMS
CKOJIb)KEHUST OT Beca Tejla M XapaKTepa CONPUKACAIOIIUXCS
ITOBEPXHOCTEN

@usuyeckue SBICHUS B MPUPOAC: TNPUMEPHI JBHXKECHHA C
pa3IMYHBIMUA CKOPOCTSMHU B KMBOW U HEXKUBOW IPUPOJE, NEHCTBUE
CWJIBI TPEHUS B IIPUPOJIE U TEXHUKE

TexHuuecKkue yCTpoucTBa: TMHAMOMETP, MTOAIIUITHUKA

TABJIEHME TBEPIBIX TEJI, )KUIKOCTEI 1 TA30B

4.1

4.2

4.3

4.4

4.5

4.6

Hasnenue tBEpHoro tena. CriocoObl YMEHBIIEHUS U yBEIUYECHUS
JIaBJICHUS

JlaBnenue rasza. 3aBHCHMOCTh JaBI€HMs ra3a OT 00bé&Ma,
TEMIIepaTypbl

[lepenaua naBneHus: TBEPABIMU TEJIaMHU, >KHIKOCTSIMU U Ta3aMHU.
3akoH [Tackams. [THeBMaTnyeckre MallIiHbI

3aBHUCHUMOCTD JaBJICHUS KHUIOIKOCTHU oT FHy6HHBI.
I'mapocratnueckuit  mapagokc.  CooOmarommuecst — COCyJbl.
FI/IllpaBJ'II/I‘-IeCKI/Ie MEXaHU3MBbI

AtMochepa 3emnmu u armochepHoe JaBieHue. I[IpudnHbBI
CYLIECTBOBaHMS  BO3AYHIHOM  oOomouku  3eman.  OmbIT
Toppudennu. 3aBUCUMOCTh aTMOC(EPHOTO aBIEHUS OT BBICOTHI
HaJ ypOBHEM MOps

N3mepenue atmocdepHoro nasienus. [Ipubops! ams nu3MepeHus



4.7
4.8

4.9

4.10

4.11

aTMOC(EepHOTO AaBICHHUS

JlelicTBME JKHUIKOCTM W Tra3a Ha NOTPYXKEHHOE B HUX TEJO.
BritankuBaromas (apxuMeoBa) cuiia. 3akoH Apxumena

[InaBanue Ten. Bo3gyxomnnaBanue

[TpakTueckue paboThI:

HccnenoBanne 3aBHCHUMOCTH Beca Tela B BOAE OT 0O0BbEMa
NOTPYy>)KEHHOM B JKHUIAKOCTh 4Yactu Tena. OnpeneneHue
BBITAJIKUBAIOLIEH CUJIBL, JIEMCTBYIOIIEH HA TEJNO, NOTPYKEHHOE B
KuakocTb. [IpoBepka HE3aBUCHMOCTH BBITAJKHUBAIOLIEH CHUJIBI,
JICUCTBYIOIIEH HA TEJIO B JKUJKOCTH, OT Macchl Tena. OMbITHI,
JEMOHCTPHUPYIOIIME  3aBUCUMOCTb  BBITAJIKUBAIOIIEH  CHJIBI,
JEMCTBYIOIIEH Ha TEJNO B )KHMIKOCTH, OT 00BbEMa MOrpyKEHHOH B
KUJKOCTh 4acTH Tena u oT MJIOTHOCTH
)kuakoctu. KoncrpynpoBanue apeomeTrpa Wi KOHCTPYHPOBAHUE
JIOJIKYU U OTIpEJeNIeHUE €€ rPy30M0IbEMHOCTH

dusuyeckne SABIEHUS B MPUPOJE: BIUAHHUE AaTMOCHEPHOrO
JIABJICHUS HA KUBOW OpraHU3M, IIABAHHUE PhIO

TexHuyeckue ycTpoiicTBa: cOOOIIAOIINECS COCY/IbI, YCTPOHCTBO
BOJIONIPOBO/IA, THAPABIMYCCKHNA IIpecc, MaHOMETp, Oapomerp,
BBICOTOMEP, OPUIHEBOM HACOC, APEOMETP

PABOTA, MOIIHOCTD, OHEPT' U

5.1
5.2

53
54
5.5

5.6
5.7

5.8

5.9

5.10
5.11

MexaHnuueckas paboTa

MexaHnyeckast MOIHOCTb

[TpocTble MeXaHHM3MBI: pblyar, OJIOK, HAaKJIOHHAs IIOCKOCTb.
IIpaBuno paBHOBeCHs ppr4ara

[TpuMeHeHMe paBuiIa paBHOBECHS pbluara K OJIOKY

«3onoroe mpaBwiIo» MexaHUKH. KoapduuueHt monaezHoro
JeficTBUS MeXaHU3MOB. [IpocTbie MeXaHN3MBbI B OBITY U TEXHUKE
[ToTennmanpHas SHEPTUU TeJa, OTHATOTO HaJ 3eMIIEN
Kunernueckas sneprus

[TonHas MexaHUuYecKast SHEprus. 3aKOH U3MEHEHUS U COXPaHEHUS
MEXaHUYECKON SHEPTUU

[TpakTryeckue paboOTHI:

Onpenenenne pabOTbl CUJIBI  TPEHUS TPU  PABHOMEPHOM
JBWKEHHH  Tejma 110 TOPU30HTAJIBHONM  TOBEPXHOCTH.
HccnenoBanue ycnoBuil paBHoBecusi peruara. M3mepenne KIIJ{
HAaKJIOHHOM  IulockocTh.  M3ydeHme  3akoHa  COXpaHEHUs
MEXaHUYECKON SHEPrUU

Pusnueckue SBICHUSA B IPUPOJIE: PbIYAry B TEJIEC YEIIOBEKA

TexHruueckue yCTpOMCTBA: pblyar, MOABHKHBIM U HENOABUKHBIN
0JIOKH, HAaKJIOHHAS TIJIOCKOCTh, MPOCTHIE MEXAHU3MBI B OBITY



Koxa
pa3aena

8 KVIACC

Kon
IIpoBepsiemble 3JieMeHTBI COAEPKAHUSA
3JIeMEeHTa
TEIUIOBBIE ABJIEHUA
OCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-KMHETUYECKOW TEOpUU
6.1 CTpoeHHMs BellecTBa. Macca U pasMmepbl MouieKyd. OIIBITSHI,
IIOATBEPKIAIOLIIE OCHOBHBIE IIOJIO’KEHUS
MOJIEKYJISIPHOKUHETHYECKON TEOPUU
6.2 Mogenu TBEPAOro, JKUAKOTO M Tra3000pa3HOrO COCTOSTHUN
BemlecTBa. Kpucramimyeckue u amopgHsle Tena
63 OOBbsicCHEHHE CBOMCTB Ta30B, JKMIKOCTEH W TBEPIBIX TeJl Ha
' OCHOBE II0JIOKEHUIN MOJIEKYJIIPHOKUHETUYECKON TEOPUH
6.4 CMmauuBaHue 1 KalWUISIPHBIC SIBIICHUS
6.5 TerioBoe pacluIupeHue U coxaTue
6.6 Temneparypa. CBsA3p TemmepaTypel €O CKOPOCTBbK) TEIIOBOTO
JIBUKEHUS YaCTHUL]
6.7 Buytpennsas oHeprusa. CnocoObl HM3MEHEHMs] BHYTpPEHHEH
' SHEPIUu: Terjionepeaaya U CoBepIeHre padoThl
6.8 Bunel  temmonepenauu:  TEIUIONPOBOJHOCTb,  KOHBEKIMS,
U3JTy4yeHue
6.9 KonnuecTBo TemnoTel. Y aenpHas TEIIOEMKOCTD BELIECTBA
6.10 TennooOMeH M TEMIOBOE paBHOBECHE. YPAaBHEHUE TEILIOBOTO
' OanaHca
6.11 [InaBneHne W  OTBEp/IeBaHUWE KPUCTAJIMYECKHX  BEILECTB.
VY nenpHas TEIIOTA MJIAaBIECHUS
[TapooOpa3zoBanne u KoHJeHcauus. Mcnapenuwe. Kumnenue.
6.12 Vnenpuas TeIIoTa nmapooOpa3zoBaHus. 3aBHUCHUMOCTH
TeMIepaTypbl KUIEHUs OT aTMOC(EPHOTO AaBICHUS
6.13 Bnaxnocts Bo3ayxa
6.14 OHeprus TOIMBA. Y IeJbHas TEIJIOTa CrOPaHUs
6.15 [Tpunuuner padotel TemnoBbix aBurareneit KIIJ[ Ttemmosoro
' nsurarens. TennoBble IBUraTeN! 1 3alIUTa OKPYKAIOUIEH Cpebl
6.16 3aKOH COXpaHEHHsS U TIPEBpAILlEHUs DSHEPIHMH B TEIIOBBIX
mporeccax
[TpakTiueckue paboThI:
OnbITBl MO OOHAapYXKEHUIO JEHUCTBUS CHJI  MOJIEKYJISIPHOTO
MPUTSKEHUS.
OneITHl 1O BBIPAIIMBAHUIO KPUCTAJJIOB IOBAPEHHOM CONM WM
caxapa.
6.17 OnbITel 1O  HAOMIONEHHIO TEMJIOBOTO PpACIIMPEHUs TIa30B,

AKUJKOCTEN U TBEPJBIX TEIIL.

Omnpenenenue aBiIeHUS BO3IyXa B OallJIOHE MIMPHUIIA.

OnBITHI, TEMOHCTPUPYIOIIKE 3aBUCUMOCTD JIaBJICHHUS BO3yXa OT
€ro 06’béMa W HarpCBaHusA U OXJIAXKACHU.

[TpoBepka TUMOTE3Bl JTMHEHHOW 3aBUCHMOCTH JIMHBI CTOJOHMKA
KUJKOCTH B TEPMOMETPUUYECKON TPYOKE OT TeMIEpaTyphI.



6.18

6.19

HaGnronenue u3MeHeHUs! BHYTPEHHEH SHEpIUu Tella B pe3yJibTaTe
TEeIuIoNnepeiayy U paboThl BHEIIHUX CHJL.

HccnenoBanue  sBiIEHHS TeriooOMEHa TPH  CMEIIMBaHHUU
XOJIOJTHOW U TOPsiYEH BOJIBI.

OnpeneneHue KOJIMYECTBA TEIUIOTHI, MOJIYYEHHOI'O BOJOM IpH
TEIUI00OMEHE C HarpeThIM METAIIIMUECKUM LIUIHUHIPOM.
Onpenenenue yaeabHON TEIIOEMKOCTH BEILIECTBA.
HccnenoBanue mporecca UCIapeHus.

OmnpeneneHre OTHOCUTENIBHOM BIaKHOCTH BO3/LyXa.
OnpezneneHye yaelbHON TEIIOTHI MIaBJIEHUS JIbJA.

duznyeckue sSBICHUS B MPUPOJE: MOBEPXHOCTHOE HATSXKEHUE U
KaNnWUIIpHBIE SBJICHUS B MPUPOJIE, KPUCTAIBI B MPHUPOJE,
uznyuenue CoiHIa, 3amep3aHue BOJAOEMOB, MOpCKHUE OpH3bI;
o0Opa3oBaHHUE pOChI, TYMaHa, UHES, CHETa.

TexHu4eckue yCTponuCTBa: KallWIISAPBI, IPUMEPBI UCIIOJIb30BaHU
KPUCTAJIJIOB, >KMJIKOCTHBIH TEPMOMETp, HaTYUK TEMIEpPATYpHI,
TEPMOC, CHCTEMA OTOIUIEHMS JOMOB, TMTPOMETPBI, IICUXPOMETD,
napoBasi TypOMHa, IBUraTellb BHYTPEHHErO CTOPaHMsL.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHWA

7.1

7.2

7.3

7.4

7.5
7.6

7.7
7.8
7.9

7.10
7.11

7.12

7.13
7.14
7.15
7.16

OnexTpusanus Ten. J{Ba poaa 3JIeKTpUUYECKUX 3aps10B

BsaumoneiictBue 3apsbkeHHbIX Tesl. 3akoH Kynmona (3aBUCHMOCTB
CWJIbl B3aUMOJICHCTBHS 3apsKEHHBIX TE OT BEJIMYMHBI 3apsiioB U
pacCTOSHUS MEXK/Ty TEJIaMH )

Onektpuueckoe moje. Hampspk€HHOCTH 3IEKTPUUECKOTo MOJS.
[lpuHIMIT ~ CYNepHoO3WIMHM  DJIEKTPUYECKHX  mojed  (Ha
KaueCTBEHHOM YPOBHE)

Hocurenn IIEKTPUIECKUX 3aps10B. DneMeHTapHBIN
anekTpuyeckuil  3apan. Ctpoenune aroma. [lpoBogHukn U
JURJIEKTPUKU

3aKOH COXpaHEHHS JIEKTPUIECKOTO 3apsiia

DIIeKTPUUECKUI TOK. YCIOBUS CYIIECTBOBAHUS DJIEKTPUUECKOTO
TOKa. MICTOYHMKHM TOCTOSIHHOT'O TOKa

JleHicTBUSI  DIEKTPUYECKOTO TOKa (TEMJIOBOE, XHMHYECKOE,
MarHUTHOE). DIEKTPUUECKUN TOK B )KUIKOCTSIX U Ta3ax

3J'IeKTpI/I‘-ICCKa}I OCIIb. Cuna Toka. 3JICKTpI/I‘-ICCKOC HAIIPsIPKCHUEC

COHpOTI/IBHCHI/IC IMPOBOAHUKA. YaenbHOE COIIPOTUBJICHUC
BE€IICCTBA

3akon Oma 1S ydacTka enu
[TocnenoBarenpHOE M MapaICIbHOE COSTMHEHUE TIPOBOTHUKOB

PaboTta W MOIIHOCTH JJIEKTPUYECKOTO TOKa. 3akoH Jlkoymns —
Jlenna

DNeKTpUYecKHUe LeMu U NOTPeOUTeNH IEKTPUUECKON IHEPIUH B
obiTy. KopoTkoe 3aMbikaHue

ITocTostHHBIE MarHuThHl. B3anMoieiicTBHE MTOCTOSIHHBIX MarHUTOB

MaFHI/ITHOG I10JIC. MaFHI/ITHOG I10JIC 3eMJII/I U €0 3HAUYCHUC IJIA
’)KU3HU Ha 3eMie

OnbIT Opcrena. MaruutHOo€e noJjue 3JIEKTPUYECKOTO



7.17

7.19

7.20

7.21

TOKa. HpI/IMeHeHI/IG OJICKTPOMArHuTOB B TCXHUKC

JleficTBMe MAarHUTHOrO IIOJS HA IIPOBOJHUK C  TOKOM.
OnexTpoABurarenb  MOCTOSHHOrO  Toka.  Mcmosnws3oBanue
JJNIEKTPOJBUraTeIe B TEXHUYECKMX YCTPOMCTBaX M  Ha
TpaHCIIOpTe

OnbIThI ®dapanes. SBrenue 3JIEKTPOMArHUTHOMU
uHaykuuu. [Ipasuno Jlenna

OnekrporeHepatop. CmocoObl  MONYyYeHHS]  DICKTPHUSCKOM
DHEPTUU. OJIEKTPOCTAHIIMA HA BO300HOBISIEMBIX HMCTOYHHKAX
SHEPTUU

[TpakTuyeckue pabOTHI:

OnpIThl IO HAONIOACHUIO BJEKTPU3AIMK TeNl UHAYKIUEH U MpH
COIPUKOCHOBEHHH.

HccnenoBanue AecTBUS 31EKTPUUYECKOTO MOJISI HA IPOBOAHUKHU U
JUDJIEKTPUKU.

COopka u npoBepka pabOThl 3IEKTPUYECKON LENH MOCTOSHHOTO
TOKA.

W3mepeHue u peryinpoBaHue CUIIbI TOKA.

N3mepenue u peryampoBaHue HapsiKEHUS.

HccnenoBaHue 3aBUCHMOCTH CHJIBI  TOKA, HWIYLIEro 4Yepes
pE3UCTOp, OT CONPOTUBJIIEHUS PE3UCTOpPAa M HANPSHKEHUS Ha
pe3ucTope.

OneIThl, JEMOHCTPUPYIOIIME 3aBUCHUMOCTb  JJIEKTPUUECKOTO
CONMPOTHUBIIEHUS TPOBOJHMKA OT €ro JJIUHBIL, IUIOIAIN
MIONIEPEYHOr0 CEUYEHUS U MaTepuaa.

ITpoBepka npaBuiIa CJIOKEHHUS HanpsKeHU N npu
MIOCJIEI0BATENIbHOM COEJUHEHUHM IBYX pe3ucTtopoB. I[IpoBepka
npaBwia JJs CWJIbl TOKa NpPU NApajuIeIbHOM COEIUHEHHUH
pesuctopoB. OmpeneneHue padbOThl  IIEKTPUYECKOTO  TOKa,
uayumero  yepes  pesucrop.  OmpeneneHue  MOIIHOCTH
IIEKTPUYECKOTO TOKA, BBIIEISIEMON Ha pe3ucrope. MccnenoBanue
3aBUCHUMOCTH CHJIBl TOKa, UAYLIEr0 Yepe3 JaMIOuyKy, OT
HanpspkeHuss Ha Hedl. Ompenenenune KIIJI  Harpesarens.
HccnenoBaHne  MarHUTHOTO — B3aUMOJICHMCTBUSL  ITOCTOSTHHBIX
MarHuToB. M3ydeHHe MarHUTHOTIO IOJISI TIOCTOSIHHBIX MAarHWUTOB
npu uX OOBEAWHEHUW W pasfencHuu. VccrmemoBanue HEUCTBUS
NIEKTPUYECKOTO TOKAa HA MArHUTHYK CTpenky. OIBITHI,
JEMOHCTPUPYIOIINE  3aBUCUMOCTh  CHJIBl  B3aMMOJCHCTBUS
KaTyIIKH C TOKOM U MarHuTa OT CUJIbI TOKA W HaIlpaBJIEHUs TOKa B
Karyike. M3yuenue AecTBUS MarHUTHOTO TOJIsI HA TIPOBOJIHUK C

TOKOM. KonctpyupoBanue u M3y4YECHUE paboTsI
anexktpoasurarens. HM3mepenne KIIJ[ »snekTpoaBurarenbHON
YCTaHOBKH. OnbITHI o HCCIIEIOBAHUIO SIBJICHUSI

BHGKTPOMaFHI/ITHOI\/’I WHAYKIWHA: HCCICIOBAaHUC H3MEHEHUH
SHAYCHUA U HAITPABJIICHUSA WHAYKIIMOHHOI'O TOKa

®dwusnyeckue SBICHUS B TMPUPOJE: DIEKTPHUUYECKHUE SIBICHUS B
aTMocdepe, dJIEKTPUYECTBO IKHBBIX OPraHU3MOB, MAarHUTHOE
noJie 3emitu, Apeiid MOI0COB, POJIb MATHUTHOTO TIOJIS JIJISl )KU3HH
Ha 3emJie, OJISIPHOE CUSIHHUE



TexHuYeckue yCcTpocTBa: JIEKTPOCKOII, aMIIEPMETP, BOIBTMETD,

peocrar, CUETUHK NEKTPUYECKOU JHEpruy,
799 AIIEKTPOOCBETUTENbHbBIE npudopHl, HarpeBaTeybHbIE
' AJIEKTPOIPUOOpPHI (IPUMEPBHI), IIEKTPHUUECKUE HPEIOXPAHUTENH,
AJIEKTPOMAarHuT,  3JEKTPOJBUIAaTelb  IOCTOSIHHOIO  TOKa,
reHepaTop MOCTOSTHHOIO TOKa
9 KJIACC
Kon Kon
pasjena SeMeHTA [IpoBepsieMble 21€MEHTHI COACPKAHUS
MEXAHUWYECKUE ABJIEHUA
31 Mexe:maqecxoe nBIKeHHe. MarepuanbHas Touka. Cucrema
oTcuéTa
8.2 OTHOCUTENBHOCTh MEXaHUYECKOTO JIBUIKEHUS
8.3 PaBHOMEpPHOE NPSAMOJIIMHENHOE JBUKEHUE
3.4 HepaBHoMepHOe mnpsMosMHElHHOEe ABWkeHHE. CpenHsas W
MI'HOBEHHAsi CKOPOCTh TeJla IPU HEPABHOMEPHOM JIBHXKEHUU
8.5 VYckopenue. PaBHOyCKOpEeHHOE MPSAMOJIMHEHHOE IBHIKEHHE
8.6 CBobonHoe nagenue. OnpiThl [anunes
PaBHOMEpHOE nBM)KEHHE IO OKpYyXKHOCTH. Ilepmon m vacrora
8.7 oOparteHusl. Jluneitnas u yTJI0Bast CKOpPOCTH.
[{eHTpOCTpEMUTENBHOE YCKOPEHHE
8.8 Ilepsbrit 3akoH HproToHa
8.9 Bropoii 3akon HeroToHa
8.10 Tperuii 3akoH HeroToHA
3 8.11 IIpuHUUI Cynepno3uuu CUII
8.12 Cwuia ynpyroctu. 3akoH ['yka
313 Cuna TpeHUs: CHJIa TPEHMsI CKOJIbKEHUS, CHJIa TPEHHUS IOKOS,
JIpyTrue BUJbI TPEHUS
314 Cuna TsSKECTH M 3aKOH BCEMHPHOTO TATOTEHMs. Y CKOpEHHE
¢BOOOIHOTO ITaIEHUS
815 Jemwxenne mmaHer Bokpyr Comnma. IlepBas kocmumyeckas
ckopocTh. HeBecoMocTh 1 nieperpysku
8.16 PaBHOBecue MaTepuanbHOM TOUKU. AOCOTIOTHO TBEPIOE TENIO
817 PaBHOBecue TBEPHOro Tena € 3aKpEIUIEHHOW OCBIO BPALLEHUS.
MowmenT cunsl. L{enTp TsxecTn
8.18 Nmnynsc Tena. U3menenue uMmiynbca. MIMmyiibe cumsl
8.19 3aKOH COXpaHEHMsI UMITyJIbCa
8.20 PeakTuBHOE ABUXKEHUE
8.21 Mexanunueckasi paboTa ¥ MOIIHOCTb
320 Paborta cun Tskectu, ynpyroctd, TpeHus. CBsA3b SHEPTUU U

paboThI



8.23

8.24
8.25
8.26

8.27

8.28

8.29

HOTGHL{I/IaJIBHaH SHEPTIUa TCJa, IOAHATOIO Hazg
IMOBEPXHOCTHIO 3emin

[ToreHuuanbHast SHEPTUs CXKATON MPY>KUHbI
Kunernyeckas sneprus. Teopema 0 KUHETHYECKON SHEPTUU
3aKOH COXpaHEeHHs] MEXaHUYEeCKON IHEPrUH

[TpakTueckue paboThI:

Ormpenenienne cpeaHed CKOPOCTH CKOJIBKEHHsSI Opycka WU
JIBUKEHHS IIapuKa IO HAKJIOHHOW IUIockocTH. OmpenencHue
YCKOpEHHUsl Tejla INPU PABHOYCKOPEHHOM JBHXEHUM IO
HAKJIOHHOM IJIOCKOCTH.

HccnenoBanue  3aBUCHUMOCTM  IIyTH  OT  BpPEMEHM  IIpH
PaBHOYCKOPEHHOM JIBI)KEHUHU 0€3 HauyalbHON CKOPOCTH.
[IpoBepka rumoresbl: €CiIM HpPU PAaBHOYCKOPEHHOM JBHUKEHHUH
0e3 HayaJIbHOM CKOPOCTU MYTU OTHOCATCA KaK s HEYETHBIX
YuCell, TO COOTBETCTBYIOIIME IPOMEKYTKH BPEMEHH OJMHAKOBBI.
HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHUS CKOJBKEHHS OT CHJIIBI
HOpMalibHOTO JnaBieHus. OnpeneneHue Kod((UIIUEHTAa TPEHUS
ckonpxeHus. OnpeneneHue xECTKOCTU NPy)uHbl. OnpeaeneHue
paboThl CUJIBI TPEHHS MPU PABHOMEPHOM JBIDKEHUU Tela IO
TOPU30HTAJILHOW moBepxHOCTU. OrmpeneneHue padOTHl CHIIBI
VOPYrOCTH  TpuU  HoabEME Tpy3a C  HCHOJIb30BAaHUEM
HEIOJIBUYKHOTO U MOJIBUYKHOTO OJIOKOB

du3nueckue SBICHUS B npupoac: INpHIMBBI W  OTJIHMBBI,
JABMKCHUC IIJIAHCT ConneyHoH CUCTCMbI, pCAKTUBHOC JIBUKCHHC
JKMBBIX OpPTaHU3MOB

Texundeckue yCTpOﬁCTBaI CIIMAOMETP, AAaTYUKU IIOJIOXKCHUA,
pacCTodHuA U YCKOPCHUS, paKCThI

MEXAHUWYECKHUE KOJIEFAHMA 1 BOJIHBI

9.1

9.2
9.3

94

9.5
9.6

9.7

Konebarenbnoe  nBmwkeHue. OCHOBHBIE  XapaKTEPUCTUKHU
KOJIeOaHUI: IEPHO/I, 4aCTOTa, aMIUTUTY/1a

MaremMaTtnyeckuii M TpYKUHHBIA MasTHUKU. [IpeBpamienue
HHEPIUu MpH KoJeOaTeTbHOM JABHKEHUH

3aryxaromue konebanus. BeinyxieHHble koneOanus. Pezonanc

Mexanndeckne BOJHBEL. CBolcTBa MeXaHWYECKMX  BOJH.
[IpononbHBIE U MONIEpEUHbIE BOJIHBI. [[1MHA BOJHBI U CKOPOCTh
e€ pacmpocTpaHeHUs. MexaHUYeCKHe BOJHBI B TBEPAOM TeTe,
celicMHU4YeCKHE BOJHBI

3ByK. ['poMKOCTB U BbICOTa 3ByKa. OTpaxkeHue 3ByKa
Wudpa3Byk u ynbTpa3Byk

[TpakTudeckue paboThI:

OrnpesesieHre 9acTOThl U TIEpHOJIa KoJie0aHUH MaTeMaTHIECKOTO
MasTHHKA.

Onpenenenre 4acToThl U MepHofa KoJeOaHWH MPY>KUHHOTO
MasTHHKA

Uccnenosanue 3aBUCUMOCTH rnepuoja KoJIeOaHuii
MOJABEIICHHOTO K HUTU Tpy3a OT JuiMHBI HUTH. WccnegoBanue
3aBUCUMOCTH TepuoAa KOJeOaHWil MPYKMHHOTO MAasTHHUKA OT
Macchl rpy3a. [IpoBepka HE3aBHCHMOCTH TEpUOAa KOJICOAHHIA
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9.8

9.9

rpy3a, HNOJABEUIEHHOIO K HUTH, OT MAacChl Ipy3a U KECTKOCTHU
npyxuHsl. MI3Mepenue yckopeHusi cCBOOOIHOTO MaIeHus
®duznueckue SABIECHUS B IPUPOJE: BOCIPUATHE 3BYKOB

JKUBOTHBIMH, 3€MIIETPSICEHUE, CEUCMUYECKUE BOJHBI, I[YHAMHU,
3X0

TexHudeckue ycTpoiicTBa: 9X0JOT, UCIIOIB30BAHUE YIbTPa3ByKa
B OBITY M TEXHUKE

OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

101 DNEeKTpOMarHUTHOE 1oJ€e. DJIEKTPOMAarHuTHbIE BOJIHBI. CBOMCTBa
AIIEKTPOMArHUTHBIX BOJIH
10.2 [Ixana 3MeKTPOMarHUTHBIX BOJIH
10.3 3JI€E(TpOMaI‘HI/ITHail npupoaa ceera. CKkopocTh cBeTa. BoiaHOBBIE
CBOIICTBa cBeTa
[TpakTuueckue paboThI:
10.4 N3ydyeHue CBOWMCTB AJIEKTPOMArHUTHBIX BOJH C IOMOLIBIO
MOOWIBHOTO TelehoHa
10.5 dusznyeckue SBIEHUS B MPHUPOAE: OHOJIOTHYECKOe JelCTBHE
BUJIUMOTO, YJIBTPA(PHOIECTOBOTO M PEHTIEHOBCKOTO U3JIy4EHUI
10.6 Texanuueckue ychoﬁCTBa: HCIIOJIb30BAHUE 3JICKTPOMArHUTHBIX
BOJIH 11 COTOBOH CBSI3U
CBETOBBGBIE SBJIEHUA
11.1 JlyueBas monenb cBera. IcTouHMKH cBeTa
11.2 [IpsamosnnHETHOE pacIpOCTPAHEHUE CBETA
11.3 OTtpaxenue ceta. [lmockoe 3epkano. 3aKoH OTpaKeHUs CBETa
114 [Ipenomnenne cBera. 3akoH TmpenomiieHus cBera. [lomHoe
BHYTpPEHHEE OTPAKEHUE CBETA
11.5 JIunza. Xop tydeit B 1uH3e
11.6 Onrtuueckas cuctema ¢oToarnmapara, MUKpPOCKOIIa U TeJIeCKoma
11.7 I'ma3 xak onrtuyeckas cucrema. biMm30pykocTs U JATBHO30PKOCTh
11.8 Paznoxenune Oemoro cBera B cnektp. OmbiTel HbloTOHA.
CrnoxeHue cnekTpaibHbIX IBETOB. /lucnepcus ceera
[TpakTudeckre paboOTHI:
WccnenoBanue 3aBUCUMOCTH yTJIa OTPaKEHUSI CBETOBOTO JIy4a OT
yTiia maieHusl.
N3yuenne XxapakTepUCTUK H300paK€HUS TMPEAMETa B IIJIOCKOM
3epkaie.
UccnenoBanue 3aBUCUMOCTH yTJIa MPEJIOMIICHUS] CBETOBOTO JTyda
11.9 OT yIJIa MaJIEHUs Ha TPAHUIIE «BO3AYX — CTEKIIO».
[Tomyuenune n300paskeHHiA ¢ TOMOIIBIO COOMPAIOIIEH JTUH3HI.
Onpenenenne (OKYCHOTO PACCTOSHUS U ONTHYECKOH CHITBI
coOMparoIe TUH3HI.
OMBITHI MO PA3JI0KEHUIO OEJTOT0 CBETa B CIIEKTP.
OIBITH 10 BOCIPHUATHIO IIBETA MPEIMETOB TIPH MX HAOIIOIECHUN
Yyepe3 [IBETOBbIC (PHIIBTPHI
®duznueckue siBieHus B npupone: 3armeHuss Connua u JIyHsl,
11.10  mBera Tenm, omnThueckwe sBiICHUS B arMmocdepe (1BeT Heba,

pedpakmus, pagyra, MUPax)
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TexHuueckue yCTpoOMCTBa: OYKM, MEpUcKom, (QoToanmnapar,

.11 ONTUYECKUE CBETOBO/bI
KBAHTOBBGIE ABJIEHUA

12.1 Omnwitel Pesepdopna u mmanerapuas monenb aroma. Mojenb
aroma bopa

122 Ucnyckanne ©  moOrjomieHue cBera aToMoM. KBaHTHI.
JIuneityaTpie CIEKTPbI

12.3 PannoaktuBHOCTE. Anlb(a, 6eTa- 1 raMMa-u3IydeHUs

124 Crpoenue aromHoro siapa. HykioHHas MoJienb aTOMHOTO

) sapa. M3oTomsl

125 PannoaktuBHble npeBpawienus. [lepuon nonypacnana aTOMHBIX
a1ep

12.6 Slnepuble peaknuu. 3aKOHBI COXpaHEHUs 3apsOBOTO U
MacCOBOI'O YUCEI

12.7 DHeprus CBA3M aTOMHBIX siep. CBsA3b MacChl U SHEPTUU

12.8 Peaxﬂunn cuHTe3a u aenenus snep. Mcrounuku sueprun CoiHua
1 3BE3]T

12.9 SlnepHas sHepreTuka. JleMcTBre paauOaKTUBHBIX U3JIyYECHHUHU Ha
JKBBIE OPTaHU3MBI
[TpakTuyeckue paboOTHI:
HabmroieHue CriiomHbIX U JIMHEHYaThIX CIIEKTPOB U3IYYCHHUS.

12.10  HccnenoBaHue TPEKOB: HW3MEPEHUE HSHEPrUM YaCTHUIBI IO
TOPMO3HOMY IyTH (110 poTOrpadusm).
N3mepenne paanoakTHBHOTO oHA
Puznueckue SIBJICHUSA B MIpUPOJE: €CTECTBEHHBIN

1211 paZuoaKTUBHBIM (OH, KOCMHUYECKHE JIyuH,  pajioakTHBHOE
W3JIy4YeHUE TMPUPOIHBIX MUHEPAJIOB, JNEHCTBUE DPAUOAKTHBHBIX
M3JIyYeHUI Ha OpraHu3M YeJIOBeKa

12.12 TexHU4ecKkue yCTpPOWMCTBA: CIEKTPOCKOIN, WHANBUIYaAIbHBIN

JI0O3UMETp, KamMepa Buibcona



ITPOBEPAEMBIE HA OI'D 110 ®U3UKE TPEBOBAHMUS K PE3YJIBTATAM
OCBOEHUS OCHOBHOM OBPA30OBATEJIBHOM ITIPOI'PAMMBI OCHOBHOI'O

Kon
NpoBepPsIeMOro
TpedoBaHMS

OBIIEI'O OBPA3OBAHUA

IIpoBepsiemble TPeOOBAHMS K MPEAMETHBIM pe3yJibTaTaM
0230BOro ypOBHSI 0CBOEHHS OCHOBHOM 00pa3oBaTe/ibHOI
NMPOrpamMMbl OCHOBHOI'0 0011ero oopaszoBanus Ha ocHoe PI'OC

[Tonumanue posm  QU3MKM B  HAy4HOM  KapTHMHE  MHpa;
c(hOpMUPOBAHHOCTH 0a30BBIX MPEJICTABICHUA O 3aKOHOMEPHOU CBS3H
U IIO3HABAEMOCTU SIBJICHHWA IIPUPOABI, O POJHM DSKCICPUMEHTa B
¢usuke, o cucremooOpasyromeil poiau (U3MKM B pPa3BUTHH
€CTECTBEHHbIX HAayK, TEXHUKM M TEXHOJIOTUH, 00 3BOJIIOLUHU
¢u3NYeCKUX 3HAHUM U MX POJIM B LIEJIOCTHOM €CTECTBEHHOHAYYHOMU
KapTHUHE MHUpA, O BKJIAJAEC POCCUICKUX U 3apyOEKHBIX YUYEHBIX-
(GU3UKOB B pa3BUTHE HAyKH, OOBSICHEHHE IPOLIECCOB OKPY’KAOLIETO
MUDA, PA3BUTUE TEXHUKU U TEXHOJIOTUI

3HaHuS O BHUJAX MaTepuu (BEIIECTBO M IOJE), O JBUKEHUU Kak
crocobe CyI1ecTBOBaHUsl MaTepUH, 00 AaTOMHO-MOJIEKYJISIPHON TEOPUU
CTPOEHHS BEIIECTBA, O (M3MUYECKOH CYIIHOCTH SBJICHUH MPUPOJIBI
(MEXaHWYECKHX, TEIUIOBBIX, JJCKTPOMAarHUTHBIX W KBAaHTOBBIX);
YMEHHE Pa3INyaTh SBJICHUS [0 ONMMCAHUIO UX XapaKTEPHBIX CBOMCTB U
Ha OCHOBE OIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3UUYECKOE SIBICHUE,
YMEHHE paclo3HaBaTh MPOSBICHUE U3YYEHHBIX (PU3MUECKUX SIBIECHUIN
B OKpYXalOIIeM MHUpe, BBIJCNAS HMX CYIIECTBEHHBIE CBOWCTBA
(mpu3HaKH)

Brnanenue ocHOBamMu IOHATUHMHOIO armapara U CHUMBOJMYECKOIO
s3bIKa (DU3UKH M MCTOJIb30BAaHUE WX I PEHICHUs y4eOHBIX 3ajad;
YMEHHE XapaKTepH30BaTh CBONCTBa Teld, (U3NYECKUE SBICHUS H
MPOIIECCHI, UCTIOJIB3YS QyHAAMEHTAIBHBIC U YMITUPUIECKUE 3aKOHBI

YMeHne onuchIBaTh N3YYEHHbBIE CBOWCTBA Tell U (U3MUYECKUE SBIICHHUS,
UCTIONB3YS (PU3UUECKUE BETUIHHBI

BnageHnue ocHoBaMM METOJOB HAay4YHOTO IIO3HAHUS C Y4ETOM
coOuro/IeHus MpaBUil 0€30MacHOro Tpyja: HabuoieHHe (PU3NIECKUX
SIBJICHU:

YMEHHE CaMOCTOSITENIbHO COOMpPATh HKCHEPUMEHTANIbHYIO YCTAaHOBKY
W3 JaHHOTO Habopa 00OpYyMOBaHMS MO WHCTPYKIIMH, OMHUCHIBATH XOJI
OTIBITA U 3aIMCHIBATD €r0 PE3yIbTaThl, (HOPMYITUPOBATH BBIBOIbI;
MIPOBEJICHUE TPSIMbBIX U KOCBEHHBIX U3MEPEHUN (PU3NUECKUX BETUUHH:
YMEHHE IUIAaHUPOBAaTh HM3MEPEHHs, CaMOCTOSATEIBHO CcOOMpPaTh
HKCIEPUMEHTAJIbHYI0 YCTAaHOBKY 10 HWHCTPYKLUH, BBIYUCIATH
3HAYEHUE BEJIMYMHBl U AHAIM3UPOBATh IOJYUYEHHBIE PE3YJbTATHI C
Y4E€TOM 3a/IaHHOU MOTPEIIHOCTH Pe3yJIbTaTOB U3MEPEHHU;
IIPOBEJICHUE  HECIOXKHBIX  AKCIEPUMEHTAIBHBIX  HCCIIEJOBaHMIA;
CaMOCTOSITENIbHO  CcOOMpaTh SKCHEPHUMEHTANbHYI0 YCTAaHOBKY H
IPOBOAMTH  MCCIEAOBAaHWE [0  UHCTPYKLUUH,  IPEICTaBIATH
MOJTy4YE€HHbIE 3aBUCUMOCTH (U3UYECKUX BEJIMYMH B BUJE TaOIUIl U
rpauKOB, YUUTHIBATh MOTPEIIHOCTH, EJIaTh BHIBOJIBI IO PE3yJIbTaTaM
HCCIIEI0BAHUS



10

11

[ToHnmaHue  XapakTepHBIX  CBOHCTB  (usmueckux  Mojenei
(MaTepuasibHasi TOYKa, aOCOJIOTHO TBEPJOE TEJIO, MOAEIH CTPOCHMS
ra3oB, JKMJIKOCTEH W TBEPABIX TeJ, I[UIAHETApHAs MOJIEIb aToMa,
HYKJIOHHasT MOJEJIb aTOMHOIO si/ipa) U yMEHUE NPUMEHATh UX MAJI
00BsICHEHUS! (PU3UUECKUX TPOIIECCOB

YMeHue oOBACHATh (PU3MUECKHE MPOIECChl U CBOMCTBA TN, B TOM
Yucili€ W B KOHTEKCTE CHUTyallUd MPaKTUKO-OPUEHTHUPOBAHHOTO
XapakTepa, B YaCTHOCTH, BbISBJISITh IPUUMHHO-CJIEICTBEHHBIE CBSA3H U
CTPOUTH OOBSICHEHHE C OMOPOI Ha U3yUYEHHbIE CBOMCTBA (PU3NYECKUX
SBIICHUM, (PU3NUECKUE 3aKOHBI, 3AKOHOMEPHOCTH U MOJEIIH

Ymenue pemarth pacu€THele 3amaud (Ha 0aze 2 — 3 ypaBHeEHHil),
UCMONb3ysd 3aKOHbl U (OpMyJbl, CBs3bIBalOLIME  (PU3HUECKUE
BCJIMYMHBI, B 4YaCTHOCTH, 3allMCbIBATh KpPATKOC YCJIOBHC 3aJa4yu,
BBISIBJISATh HEAOCTAIOLIME JIaHHbIE, BBIOMPATh 3aKOHBI M (OPMYIIbI,
HeoOXouMBbIE JUIsl €€ pelIeHHs], UCI0Ib30BaTh CIPABOYHbIE JAHHBIC,
OPOBOJIUTH PACUYETHI M OLEHUBATH PEATUCTUYHOCTH IOJYyYEHHOTO
3HA4YeHUs1 (PU3MYECKON BEIMYMHBI; YMEHHUE OIPENENATh Pa3MEepHOCTh
(bu3n4ecKoil BEeITMUMHBI, IOJIy4€HHON NP PEIICHUH 3a/1a4ul

YMeHue XapakTepu3oBaTb IPUHLUIBl  JACUCTBHS TEXHHUYECKUX
YCTPOMCTB, B TOM 4YHCJI€ OBITOBBIX NPUOOPOB, M IMPOMBIIIJIEHHBIX
TEXHOJIOTMYECKUX MPOLECCOB 10 UX ONMMUCAHUIO, UCIOJIb3Ys 3HAHUA O
CBOWCTBaX (PU3MYECKUX SBICHHA ¥ HEOOXOAUMBbIE (PHU3MUECKUE
3aKOHOMEPHOCTHU

YMeHue ucnonb30BaTh 3HaHUS O (U3NYECKUX SBICHUSX B
MOBCEHEBHON KM3HM Il oOecrieyeHMss ©O€30HMacHOCTH NP
oOpamieHun ¢ OBITOBBIMM ~ HpHOOpaMH M TEXHUYECKUMH
YCTPOHCTBAMM, COXpPAHEHHUS 3/I0pOBbSI U  COONIONEHUS HOPM
HKOJIOTMYECKOTO TOBEJAEHUS B OKpY’Kalolllell cpene; MOHUMaHHE
HEOOXOMMOCTH MPUMEHEHMs JOCTHKEHMH (UMK M TEXHOJIOTUH
JUTSL palfMOHAJILHOTO MPUPOIONIOIB30BaHUS

OneiT moMCcKa, NpeoOpa3oBaHUs U TpPEACTaBICHUS HHPOpMAIUU
(GU3NYECKOro CoAEp)KaHus C MCIOJIb30BaHHUEM HH(POPMAIMOHHO-
KOMMYHHMKATHUBHBIX TE€XHOJIOTUH; YMEHHUE OLIEHUBATh JOCTOBEPHOCTH
NOJYyYeHHOM MH(pOpMalMM Ha OCHOBE HMEIOIIMXCS 3HaHUH U
JOTIOJTHUTEIbHBIX ~ MCTOYHHMKOB,  YMEHHE  MHCIIOJIb30BaTh  IpPHU
BBIMOJIHEHUH YYEOHBIX 3a/JaHUIl HAay4HO-TIOMYJISIPHYIO JIUTEpaTypy
(bu3NYECKOT0 CONEep)KaHUs, CIPAaBOYHbIE MaTepuaibl, PECYpPChl CETU
WutepHer; BnajaeHue 0a30BbIMM  HaBBIKAMU  IpeoOpa3oBaHUS
uH(pOpMallMd U3 OJHOM 3HAKOBOM CHCTEMbI B JApPYTYIO; YMEHHE
co3/1aBaTh COOCTBEHHBbIE NHCbMEHHBIE M YCTHBIE COOOIIEHUS Ha
OCHOBE MH(OpPMaIIUU U3 HECKOJIBKUX UCTOYHUKOB



INEPEYEHD 3JIEMEHTOB COAEPKAHUS, IIPOBEPAEMbIX HA OI'D

Kon
1

1.1

1.2

1.3

1.4

L.5

1.6

O ®U3UKE

IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS
MEXAHUWUYECKUE SBJIEHUA

Mexanuueckoe IBIDKECHUE. MarepuanbHas TOUKA. Cucrema
orcuéra. OTHOCUTEIILHOCTD JIBUKECHUS

PaBHOMepHOE 1 HepaBHOMepHOe nBUKeHUE. CpenHsas ckopoctb. Dopmyna s
BBIYMCIICHUS CPEAHEN CKOPOCTHU: V = S/t

PaBHOMEpHOE NPAMONMHENHOE IBHKEHUE. 3aBUCUMOCTb KOOPIMHATBI TE€JNa OT
BPEMEHH B CIIy4ae PaBHOMEPHOTI'O IPSIMOJIMHEWHOIO JIBUKEHHUS:

x(t)=x,+ut

I'paduku 3aBUCHMOCTH OT BPEMEHHU JUISl MPOEKIHMH CKOPOCTH, MPOEKIUU
NEpEMELICHNs], IIyTH, KOOPAMHATBl IPU PABHOMEPHOM IMPSAMOJIMHEHNHOM
JBUKECHUU

3aBUCHUMOCTh KOOpPJIMHATBl T€Ja OT BPEMEHU B CiIydae PaBHOYCKOPEHHOTO
IPSIMOJIMHEMHOTO ABUKECHHUS:

Sx{f} = 1'.|;|: * f_ax *

[ By 4

q)OpMy.HI)I AJi1 TIPOCKIHMU HCPEMCIICHHA, IMPOCKIMU CKOPOCTU W MNPOCKIUH
YCKOPCEHUA ITPU PABHOYCKOPCHHOM HpHMOJ’IHHCﬁHOM JABHKCHUUN !

3

5.(fy=uy, t+a

$
T

v.([O=uy +a.-t,

a, (1) =canst,

vy, =y, =2a.s,

=X X

['padmku 3aBUCHUMOCTH OT BPEMEHU Jsi MPOCKIUU YCKOPEHHs, MPOEKINH
CKOPOCTH, IPOEKUUH IIEPEMEIIECHUA, KOOPAUHATHI IIPU PABHOYCKOPEHHOM
MPSIMOJIMHEHHOM JABM)KEHUU
CBoOonHoe maneHue. GopMyIibl, OMUCHIBAIOIINE CBOOOAHOE TaJCHUE Tela IO
BCPTUKAIA (JIBI/I)KGHI/IG T€JIa BHHU3 HWJIM BBCPX OTHOCHUTCIBHO ITOBEPXHOCTHU
3emnu). ['paduxu 3aBUCUMOCTH OT BpeMEHH M TPOEKIUU YCKOPEHHS,
MMPpOCKHMKU CKOPOCTH MW KOOPJAWHATHI IIpPH CBO60)1HOM maacHuu Tejia 110
BEPTHKAIH
CKopocTh PaBHOMEPHOTO JBIDKEHHUs Tella IO OKpYXKHOCTH. HampaBneHue
CKOpOCTH.
dopmyna s BBIYUCICHUS CKOPOCTH dYepe3 paJnyC OKPYKHOCTH U TEPHOJ
oOpareHus:
o= 2R

T

LlenTpocTpemMurensHoe yckopeHue. HampaBieHne UIEeHTPOCTPEMUTENBHOTO
yckopeHus. @opmyia 1715 BBIYUCIEHUS YCKOPEHUS:




1.7

1.8
1.9

1.10

1.11

1.12

1.13

1.14

1.15

1.16

1.17

o
“WR
®dopmyiia, CBSI3bIBaIOIIAsl IEPUOJ] M YACTOTY OOpaleHUS:
V= 1
T

Macca. IInoTHOCTB BCIICCTBA. (DopMyna JJIs1 BBIYHUCIICHHUA ITIJIOTHOCTH.
m

V

Cuna — BektopHas pusndeckas BenuyrHa. ClokeHue Cui
SIBnenne unepiuu. [lepsoiii 3akoH HetoTOHA
Bropoii 3akon HeroToHa:

—

F=m-a

COHaHpaBHeHHOCTL BCKTOpaA YCKOPCHUA TCJIa U BEKTOPaA CUJIbI, ,Z[CI‘;ICTBYIOHIGI;’I Ha
TCII0

Bzaumopericteue Ten. Tperuit 3akoH HeroToHa:

Fry=-Fis

TpeHHe IIOKOA U TPCHUC CKOJILIKCHUA. CDopMyna IJI BBIYUCIICHUA MOAYJISL CHJIbL
TPCHUS CKOJILXKCHUA:

szu-;"-f

Hedpopmarnus Tena. Yopyrue U Heynpyrue nedopManuu. 3aKOH YOpPyroi
nedopmanuu (3akoH ['yka):

F=k-Al

BCGMI/IpHOG TATOTEHHE. 3aKOH BCCMHUPHOTI'O TATOTCHUSA:

m, -,
F=Gg -1 _2%

R
Cuna TsoxecTd. Y ckopeHre cBOOOIHOTO MaIeHusl.

®opmysia 175l BBIYUCICHUSI CUJIBI TSKEeCTH BOIM3U noBepxHOCcTH 3emin: F = mg.
JBmxenue mianet Bokpyr CosHua. IlepBas kocmuyeckas

ckopocTb. HeBecomMoCTh U neperpysku

I/IMHYJ]LC TCJIa — BCKTOPpHAA q)HSquCKaSI BCJIIMYHHA.

D=mo

Nmnynbe cuctemsl Ten. M3meHnenne uMmiyiabca. IMmynbe Cuiibl
3aKOH COXpaHEHHS UMITYJIbCA JIJIsI 3AMKHYTOM CUCTEMBI TEI:

p=myUy +m, U, =const

PeakTuBHOE NBUXKEHUE
Mexanunyeckast pabora. @opmyna Jj1sl BBIYUCIEHUS PaOOThI CHIIBIL:

A=Fsoosct



1.18

1.19

1.20

1.21

1.22

1.23

1.24

Mexannueckass MOIITHOCTD:

N=24
I

Kunernueckas u MNOTCHIUAJIbHAs SHCPIrus. CDopMyHa JJI BBIYMCICHU A
KUHETHYCCKOU OHEPIHUH:

H!U'z
Be=

TeopeMa 0 KHHETHYECKOM OHECPI'UH. (DOpMYJ'Ia JJIs1 BBIYMCIICHUSA HOTCHHHaHBHOﬁ

SHCPTrUU TCjia, MOAHATOIO

Haa 3eMIIEN:

E,= mgh

Mexanndeckas OHCPI'UA:
E=E,+E,

3aKOH coXpaHeHUsl MexaHuuyeckoi sHepruu. Popmyia A 3aKOHA COXPaHEHUS
MEXaHUYECKOM dHEpruu B OTCYTCTBHE CUJ TpeHUs: E = const.
[TpeBpaliieHre MEXaHUYECKOM SHEPIUU IPU HAJTUYUU CUJIbI TPEHHUSL.

[TpocThie MeXaHU3MBI. «30JIOTOE MPABHUIIO» MEXaHHUKH.
Peryar. Momenr cusiel: M = Fl.
YcoBre paBHOBECHS phlyara:

M +M +..=0
[TonsrkubIi 1 HeMoABWKHBIN O0510ku. KITJI mpocThix MEXaHU3MOB,
n= A‘]:[ME:&E&.H
'A'SE.I]_‘:E‘I-BEEEH
[laBiienue TBEpIOTO TENIA.

dopmyra 11 BBIYMCIICHMS TaBJICHUS TBEPIOTO Tena:

_F
P==-

JlaBneHue raza. ATMocqepHoe AaBlICHHE.
['unpocraTyeckoe 1aBieHue BHYTPH SKUIKOCTH.
dopmyia A BBIYUCICHUS AaBICHUS BHYTPH KUIAKOCTH:

p=pgh+p_,

3axoH [lackans. I'mapaBanyeckuii npecc
3akoH Apxumena. Popmysia ISl ONPEACIECHUS BBITAIKUBAIOIIEH CHUJIBI,

I[eﬁCTByIOHICﬁ Ha TCJI10, HOpr)KéHHOC B X KUAKOCTHh UJIN I'a3:
F A T pgV

YcnoBue naBanus Teia. IlmaBanue CYZI0B U BO3AYXOILJIAaBAHUEC

Mexanuveckue KoneOaHus. AMIUIMTYJa, TEPUOJ W YacToTa KOJIeOaHMA.
®dopmyia, CBSI3bIBAIOIIAs YACTOTY M MEPHOJ KOIeOaHUM:



1.25
1.26

1.27

1.28

1.29

1.30

1.31

2.1

2.2
2.3

MaremaTuyeckuii M MNPYXUHHBIA MasTHUKU. [IpeBpaiieHue sHEpruu Mnpu
K0JIeOATEIbHOM JIBUKEHUHT

3aryxaroue kosnebanus. Beinyx1eHHbIe KoneOanus. Pezonanc

Mexanuueckue BONHBI. [Ipoj0ibHBIC W TONEpeYHble BOJHBI. J[TMHA BOJHBI U
CKOPOCTb PAaCIpOCTPAHECHUS BOJIHBI:

h=v-T

3Byk. I'poMKOCTh M BbICOTa 3ByKa. OTpa’keHHE 3BYKOBOM BOJIHBI Ha TpaHMIIE

nByX cpell. MHdpa3Byk U yibTpa3ByK
IIpaxkmuueckue pabomul
W3mepenne cpeaHell IUIOTHOCTU BEIECTBA; AapXUMEJOBOM CHIIBL, KECTKOCTH
NpPY>XUHBL, KOd(PQHUIMEHTa TPEHUS CKOJBXKEHHS, pPaOOThl CHIIBI TPEHUS, CHIIBI
YIOPYTroCTH; CpeIHEeHl CKOpOCTU JBHMXEHHUsS Opycka 10 HAKJIOHHOM IUIOCKOCTH;
YCKOpeHHs OpycKa MpH JBWKEHHH MO HAKJIOHHOW TUIOCKOCTH; YaCTOTHI U MEpUOJa
KoJleOaHUH MaTeMaTHYeCKOro MasTHUKA; 4YacTOThl M Ilepuoja KoJjeOaHuil
IPYXUHHOTO MasiTHUKA; MOMEHTA CHJIbl, AEMCTBYIOLIErO Ha pblyar; pabOTbl CHJIbI
yIOPYrocTH MpU NOABEME Ipy3a C MOMOIIBIO HEMOABUKHOIO OJI0Ka; pabOThl CHIIbI
YOPYTOCTH NPU NOAbEME I'Py3a C OMOILBIO MOABMKHOIO OJI0KA.
HccnenoBanue 3aBUCUMOCTH apXUMEIOBOM CHIIbI OT 00bEMa MOrpyKEHHOW 4YacTH
TeJa U OT INIOTHOCTH KUJKOCTH; HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CHIIBI OT MacChl
TeNa; CWIbl TPEHUS CKOJBXEHHS OT CHUJIbl HOPMA@JIBHOIO JABJIECHUA M OT poJa
MIOBEPXHOCTH; CWJIBl YIPYTOCTH, BO3HHUKAIOIIEH B IIPYKHHE, OT CTEIECHU
negopMaluu MpYy>KUHBI; YCKOpeHHUs Opycka OT YIJla HAaKJIOHAa HampaBJsioIeH;
nepuoAa (YacToTbl) KoseOaHUN HUTAHOTO MasTHUKA OT JJUHBI HUTH; TEpUoja
KoJIeOAaHUH MpPYKMHHOTO MasTHUKAa OT Macchl Ipy3a M KECTKOCTU MPYXKHHBI,
UCCJIEIOBaHNE HE3aBUCUMOCTHU INEpHoja KojieOaHUM HUTSHOTO MasiTHUKA OT MaccChl
rpy3sa. [IpoBepka ycioBus paBHOBECHUS pblyara
Qusuueckue sA61eHUA 8 npupode. TIPUMEPHI IBMKEHUS C Pa3IMYHBIMU CKOPOCTSMU B
JKUBOM M HEKHMBOW NPHUPOJAE, NEHUCTBUE CHIBI TPEHUS B NPHUPOAEC M TEXHHKE,
OPWIMBBl U OTIMBBL, JBWXKeHHE InaHeT COJHEYHOW CHCTEMBI, PEAKTHUBHOE
JBUKEHHME JKHUBBIX OPTaHU3MOB, pblUaru B TeJle YeJIOBEKa, BIUSHUE aTMOC(epHOro
JIaBJICHUS] Ha >KMBOIM OpraHu3M, IUIaBaHUE PbIO, BOCIPHUATHE 3BYKOB >KUBOTHBIMU,
3eMJIETPSICEHNE, CEHCMUYECKHE BOJIHBI, IIyHAMH, 9XO

Texnuueckue ycmpoiicmea: CIUAOMETP, JNAaTYUKH IIOJIOKEHUS, PACCTOSIHUS U
YCKOpEHUs, JWHAMOMETp, MOAIUMIHHUKK, PAaKEThl, pblYar, TMOIBUXHBIA U
HeHOJIBH)I(HBIfI 6.]'IOKI/I, HAKJIOHHAasA IIJIOCKOCTh, IPOCTBIC MCEXAHHU3MbI B 6I)ITy,
cooOmrarommecst CoCyJbl, YCTPOWCTBO BOJOINPOBOJA, THMIPABIMYECKUN Mpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, IOPIIHEBOM HAacoc, apeoMmeTp, 3XOJIOT,
UCIIOJIb30BaHUE YIIBTPA3BYKa B OBITY M TEXHUKE

TEIIIOBBIE ABJIEHUA

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJISIPHO-KHHETUIECKONH TEOPHUH CTPOCHHUS BEIIECTBA.
Mogenn  TBEPIOro, JKUAKOTO M Ta3000pa3HOTO  COCTOSHUM  BEIIECTBA.
Kpucranmnaeckne u amoppHbIe TeTa

JBmwxenne dvactun —BemiectBa. CBA3p  CKOPOCTHM  JIBIDKEHHMSI  YacTHI[ C
Temrneparypoil. bBpoyHoBckoe nBmxenue, udpdy3us

CMaunBaHue U KallWJUISIPHBIC SBICHUS
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3.5

TennoBoe paclIMpeHNue U CKATUE
TermoBoe paBHOBECUE

Buytpennsiss sHeprus. PaGora u Teronepesada Kak CIIOCOObI  M3MEHEHUS
BHYTPEHHEH 3HEPruu

BI/IIIBI TEIonepeaaqyu: TCIIONpPOBOJHOCTE, KOHBCKI M, U3JTyUYCHHUC
HaneBaHI/IC H OXJIAXKJACHUC TCII. KommuecTBO TEIIOTHI. Y,Z[CJ'II)HaH TEIMIOEMKOCTb:

O=am(t,—1)

3aKOH COXpaHEHHUs DSHEPTUM B TEIUIOBBIX TIpoIleccax. YpaBHEHHE TEIUIOBOTO
OaytaHca:

O +0, +..=0

Hcnapenue u koHnaeHcauus. V3MeHeHHWe BHYTPEHHEM SHEpruM B IIpolecce
HACTIapEHUS " KoHneHcanuu. Kunenue JKUIKOCTH. VnenpHas TEIUIOTAa
napooOpa3oBanusi: L = Q/m

BnaxunocTs Bo3ayxa

IInaBnenue n kpuctayumsanus. VismeHeHne BHYTpEHHEN SHEPIUM IIPU IIJIaBJICHUU U
KpUCTAJUIM3alUU. Y JeNIbHAs TEIUIOTA IUIABJICHUS:

BHyTpeHHsAsT dHeprus CcropaHus TOIUIMBA. YJenbHas TEILNIOTa CropaHus
TOIUIMBA: ¢ = Q/m

[Tpunnumner padoTs! TerioBsix apurareneid. KI1J[ TermmoBoro asurarens

IIpakmuueckue pabomoi

W3mepenre ynenpHON TEMIOEMKOCTH METAUIMYECKOro LUIUHAPA; KOJIMYECTBA
TEIUIOTHI, MOJYYEHHOIO BOJIOM KOMHATHOW TeMIiepaTypbl (PMKCHPOBAHHOIN Macchl, B
KOTOPYIO OIYILEH HAarpeThlil [WIMHJIP; KOJIMYECTBA TEIJIOTHI, OTAAHHOIO HATPEThIM
LUJIUHAPOM, TIOCJIE OIyCKaHWs €ro B BOJY KOMHAaTHOM TeMIIEpaTyphl;
OTHOCHUTEIIBHOM BIJIAKHOCTH BO3JyXa; YACIBbHOW TEIUIOTHl IUIABJICHMS JIbJA.
HccenenoBanue U3MEHEHUs TEMIIEPATyphl BOABI IIPU PA3JIUYHBIX YCIOBUSAX; SIBJICHUS
TEII000MEHa MPU CMEIIMBAHUHU XOJIOTHON U ropsiueit BOJbl; Ipoliecca UCIIapeHus

Qusuueckue s61eHUA 6 Npupode: TOBEPXHOCTHOE HATSDKEHHE W KalWUISPHbIC
ABJIEHUS B MPHUPOJAE, KpUCTAIbl B mpupoae, uziaydeHue ConHua, 3amep3aHue
BOJIOEMOB, MOpCKHE OpH3bl; 00pa3oBaHUE POCHI, TYMaHa, HHEsl, CHera

Texnuueckue ycmpoiicmea: KaWULIPbl, TPUMEPbl HCIIOJIb30BaHMS KPUCTAJIOB,
JKUJKOCTHBIM TepMOMETp, JaT4WK TEMIIepaTypbl, TEPMOC, CHUCTEMa OTOIJICHUS
JIOMOB, THUTPOMETpBI, TICHUXPOMETp, MapoBas TypOWHa, JABHUraTreilb BHYTPEHHEIO
CropaHus

OJIEKTPOMAT'HUTHBIE SABJIEHUA
Onexrpuzanus Teil. J[Ba BUa 3JEKTPUUECKUX 3apsiioB
B3aumonelicTBue 3apspkeHHBIX Tell. 3akoH Kynona
3aKOH COXpaHEHMsI DJIEKTPUUECKOTO 3apsiia

Onektpuueckoe 1mose. Hampspk€HHOCTH — anekTpuyeckoro nods.  IlpuHnmn
CYINEPIO3ULNH NIEKTPUUECKUX T0JIeH (Ha KaYeCTBEHHOM YPOBHE)

Hocurenu »snektpudeckux 3apsaoB. JlecTBHE SIEKTPUYECKOrO TMOJA  Ha
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aNeKTpuueckue 3apsanl. [[pOBOAHUKY U JUAIIEKTPUKU
[TocTostHHBIN 3nekTpUueckuil Tok. JlefcTBusi 3nexkTpuyeckoro toka. Cuia Toka.
Hanpsixenue.
I=q/t,U=A/
DIIEKTPUUYECKOE COMPOTUBIICHUE. Y ACIIBHOE AIEKTPUUECKOE COITPOTUBIICHUE:
R = pl/S
3akon Oma jyis yyactka snektpudeckou uenu: I = U/R
[TocnenoBarenbHOE COETUHEHUE POBOTHUKOB:

I, =1, U=U,+U,: R=R +R,
HapaJ'IJ'ICJ'IBHOC COCAMHCHUEC ITPOBOJHUKOB PABHOI'O COIIPOTUBJIICHUA:

U=Us;I=I+I;R=2.
2 2 -

CwmenranHble COeTMHEHUS TPOBOTHUKOB

PaboTa 1 MOITHOCTH yekTpuueckoro Toka. A = Ult, P = Ul

3akoH oy — Jlenua:
O=I"R-t

OnpiT Opcrena. MarHutHoe 1oJie OPSMOrOo TMPOBOJHUKA C  TOKOM. JIMHUU
MarHUTHOW UHIYKIIHHU

MarHuTHOe 1oJI€ HOCTOSIHHOI'O MarHuTa. B3zanMoaelicTBIe MOCTOSIHHBIX MAarHUTOB
JlelicTBME MAarHUTHOTO IO HA IPOBOJHUK C TOKOM
Oneitel @apazes. SIBnenue snekTrpoMarnuTHoN uHAYKUuU. [IpaBuno Jlenua

Ilpakmuueckue pabomul

N3mepenune IIEKTPUUYECKOTO COIIPOTHBIICHUS pe3ucropa; MOIIHOCTH
AIIEKTPUUYECKOTO TOKA; pabOThI AIEKTPHUUECKOTO TOKA.

HccnenoBaHne 3aBUCHUMOCTH CWJIBI TOKa, BO3HMKAIOIIETO B  IPOBOJHUKE
(pe3ucTophl, JaMIlOuKa), OT HANpPsDKEHWs Ha KOHLAX IMPOBOJHUKA; 3aBUCHUMOCTHU
COMPOTUBIIEHUSI OT JUIMHBI IPOBOJHMKA, IJIOLIAJAM €ro IMONEPEeYHOro CEYEHHs U
YAEIBHOTO CONIPOTHBIICHHUS.

[TpoBepka mnpaBuia A 3JIEKTPUUECKOrO HAIPSDKEHUS TMPU IOCIEN0BATEIbHOM
COCIMHEHUHN TIPOBOJHUKOB; INIPaBWJIA M CHJbl JJIEKTPUYECKOTO TOKa IIpH
napajuieIbHOM COEIMHEHUHU TIPOBOJIHUKOB (PE3UCTOPHI U JITAMIIOUKA)

Qusuueckue sA61eHUs 6 npupooe: HIEKTpUYECKUEe SBIEHUS B arMocdepe,
AIIEKTPUYECTBO KUBBIX OPTAaHU3MOB, MArHUTHOE TOJIe 3eMIIH, Apei( MoI0CcoB, pOib
MarHUTHOTO TIOJIS JUIsl )KU3HU Ha 3eMIie, TIOJIIPHOE CUsTHUE

Texnuueckue ycmpoiicmea: d1EKTPOCKOI, aMIIEPMETP, BOJIBTMETP, PEOCTAT, CUETUUK
JNEKTPUYECKON SHEpruu, 3JIEKTPOOCBETUTEIbHbIE NPUOOPHI, HarpeBareIbHbIE
AIIEKTPONPUOOPHI (IIPUMEPHI), SIEKTPUYECKUE IPETOXPAHUTENH, IJIEKTPOMArHuT,
3JIEKTPOJIBUTATEIb TOCTOSIHHOTO TOKA, FEHEPATOP OCTOSHHOTO TOKA

DnekTpoMarHuTHbIe BOJHEIL. [1Ikana smekTpoMarHuTHRIX BOJTH
JlydeBasg monenb cBeta. [IpsamonnHeiHOE paclipOCTpaHEHHUE CBETA
3akoH oTpaxxeHus cBera. [nockoe 3epkano

[Ipenomnenue cBeta. 3aKOH MPEIOMIICHHS CBETA

Hucnepcus ceera
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JIunza. Xon nyueir B auH3e. POKyCHOE paccTossHME JMH3BL. Onruyeckas cuia
mun3el: D = 1/F

['na3 xak ontuyeckas cucrema. OnTuyeckue mpuoopsl

Ipaxmuueckue pabomul

M3mepeHne ONTHUYECKOW CHIIBI COOWMpAromieil JUH3BI; (OKYCHOTO PACCTOSHHUS

coOuparoniell JIMH3bI (110 CBOWCTBY paBEHCTBA pa3MEpOB MpeIMeTa U N300paKeHHUs,

KOT'JIa IPEeIMET PACIIONIOKEH B IBOWHOM (OKYCe), MOKa3aTels MPeIOMIICHHUS CTEKIIa.

HccnenoBanue CBOWCTBA M300pakKeHUSs, MOJYYCHHOTO C TOMOIIbIO COOMpArOIIEii

JUH3bI, U3MEHEHHUS (DOKYCHOTO PACCTOSIHHS JIBYX CIOXCHHBIX JIUH3; 3aBHCUMOCTH

yria TpPeIOMIICHUS CBETOBOTO Jiyya OT yIJia TaJeHHs Ha TPaHUIEC «BO3IYX —

CTEKIJIO»

Quzuueckue ssnenus 6 npupoode: 3atmenns ConHia u JIyHbI, IBeTa Te, ONTHYECKUE

SIBJICHHS B aTMocdepe (1BeT HeOa, pedpakiys, paayra, MUPax)

Texnuueckue ycmpoiicmea.: O4KH, IEPUCKOIL, (POTOAIIAPAT, ONTHYSCKHE CBETOBOIBI
KBAHTOBBGIE ABJIEHUA

PamuoaktuBHOCTh. Alnbda-, Oera-, ramma-uzinydeHus. Peaknuu anbda-u Oera-

pacmazia

Omnsitel Peszepdopaa o paccesnuto anba-yactui. [Inanerapuas mogens atoma

CocraB aromHoro spa. M3oromsl

[lepuon nmonypacnaia aTOMHBIX sIEp

SnepHbie peakuu. 3aKOHBI COXPAHCHUS 3aPSOBOTO U MAaCCOBOTO YHCE

Qu3suueckue s181eHUsl 8 npupode. eCTECTBCHHBIA PaIMOAKTUBHBIA (DOH, KOCMHUYECKUE

Jy4Yd, PpaJUOAaKTHMBHOE  W3IyuYe€HHWE  TPUPOJHBIX  MHUHEpPAJIOB,  JEHCTBUE

PaIMOAKTUBHBIX M3ITy9YCHUH Ha OPraHU3M YelIOBEKa

Texnuueckue ycmpoticmea. CIIEKTPOCKOI, WHIAWBUIYAIBHBIN JTO3UMETp, Kamepa

Bunscona, simepHas sHepreTuka

YYEBHO-METOJNYECKOE OBECITEYEHUE OBPA3OBATEJILHOTO
MPOLIECCA

OBSIBATEJIBHBIE YYUEBHBIE MATEPUAJIBI UISA YYEHUKA

» dusuka, 7 knacc/ Iepeimkun A.B., A.M.MBanoB -Mocksa: IIpocBemenune, 2025
» ®dusuka, 8 kinacc: 6a3oBbiii ypoBens/ [lepeimkun A.B., A.M.1BanoB - Mocksa:
[Ipocsemenne, 2021

» Gusuka, 9 knacc/ Iepoimkun A.B., I'ythuk E.M., -- Mocksa: IIpocelienue,

2022

METOANYECKHUE MATEPHUAJIBI IUISA YYUTEJIA

7 KJIACC
1.Pabouas mporpamma.



2.Y4ebHuk 1151 001eo0pa3oBaTeNbHbIX yupexaenuit . dusuka, 7 Kiacc:
6a30BsIit ypoBeHs / [lepeimkun A.B., A.M.MBanoB -Mocksa: [IpocBemienue,
2025

3.COopHuk 3a1a4 no ¢usnke kK yueonnkam A.B.I1€peikuna u ap. «dusuka 7-9
»-MockBa Ok3amen, 2016

4. Jlyxammuk B.M. CoopHUK BOIIPOCOB 1 3a1a4 1o pusuke. 7-9 k1. — M.:
[Ipocsemenne, 2010. —192c.

5. Kupuk JI.A. ®uszuka — 7. Pa3HOypOBHEBBIE CAMOCTOSITENIbHBIE M KOHTPOJIbHBIC
pabotsl. —5-¢ uznanue,- M.MJIEKCA, 2013.

6. AcraxoBa T.B. ®usuka. 7 knacc. Jlabopatopubie padboThl. KoHTpOJIbHBIC
3aganus. —Caparos:JIuueit, 2014.

7. «KonTpoasHO-u3MepuTenbHble MaTepranbl. duszuka. 7 kinacc/Coct. H.A.
3opuH. — 2-¢ u3x.,nepepad. — M.:BAKO, 2013.

8. Mapon A.E. ®usuka. 7 knacc: yueoHo-MeToanueckoe nocooue/ A.E. MapoH.-
M.: lpoda, 2011.- 123c.:

8 KJIACC

1. PaGoyas nporpamma.

2. YueOHuk i 001ieo0pa3oBaTenbHbIX yupexaeHuii dusuka, 8 kiacc:
[Teppimkun A.B., A.1.NBanoB - Mocksa: [Ipocsemienne, 2021
3. Jlykamuk B.1. CoopHUK BOMIPOCOB U 3a/1a4 1o pusuke. 7-9 ki — M.:
ITpoceemnienue, 2010. —192c¢.

4. Coopuuk 3aaa4 1o ¢usuke k yueoOnukam A.B.I1éprimikuna u np. «dusuka 7-9
»-MockBa Ok3ameH, 2016
5.H.B. ®unonosuy Metoaunudeckoe nocodue 2015 M. [Ipoda
6.A.E. MapoHn, E.A. Mapon CaMocTosTe/IbHbIE U KOHTPOJIbHBIE PAOOTHI-8 Kilacc
2017 M. JIpoda

7.B.B. laxmatoBa ,O.P. Hledep Auarnoctuueckue padots -8 kinacc 2016 M.
HApoda

8.A.E. Mapon, E.A. Maposn, C.B. Ilo3oiickuii Coopauk Bonpocos u 3amau 2015

M. Ipoda

9 KIIACC

1. PaGouas nporpamma

2. YueOnuk jy1s 00111e00pa3oBaTeNIbHBIX yupexaeHuit . dusuka, 9 kiacc/
[Teppimkun A.B., I'ytHuk E.M., -- Mocksa: [Ipocsemenue, 2022

3. Jlykamuk B.1. CO0opHHK BOIIPOCOB U 3aj1a4 10 ¢usuke. 7-9 k1. — M.:
[Ipocsemenne, 2010. —192c.

4. KoHTpOJIbHBIE U CAMOCTOSTENbHBIE pa0OoThl IO PU3KKe. 9 Kacc: K y4eOHUKY
A.B. Ileppimikuna, E.M. I'ytauk «®usuka 9 knacey / O.U. I'pomuesa. — M.
N3nmarenscTBO «IK3amen», 2014.



5.Tectol o dusuke. 9 kiacc: k yueoHuky A.B. Ilepsimkuna, E.M. I'yTHHK
6.COopHuk 3anay no ¢usuke k yueonukam A.B.I1€ppimkuna u np. «dusuka 7-9
»-MockBa Ok3amen, 2016

HUP®POBBIE OBPA30OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

7 KIIACC

1. bubanoteka — Bc€ mo npeamery «dusnkay. — Pexum goctyna:
http://www.proshkolu.ru

2. BuneoonsITsl Ha ypokax. — Pexxum goctymna: http://fizika-class.narod.ru
3. Equnas xkomekius iudpoBbeix 00pa3oBaTeIbHBIX pecypcoB. — Pexxum
noctymna: http://school- collection.edu.ru

4. nTepecHble MaTepualbl K ypokaM (PU3UKHU IO TeMaM; TECThI [0 TEMaM;
HarJIsIHbIE TOcOOus K ypokam. — Pexxum nocryna: http://class-fizika.narod.ru

5. udpossie oOpazoBaTenbHbIe pecypchl. — PexxuM goctymna:
http://www.openclass.ru

6. DnekTpoHHbIe YueOHUKH 10 Ppusuke. — Pexum gocryna: http://www.fizika.ru
7. bubmmoteka IIOK Pexxum noctyma: https:/m.edsoo.ru/ffOcOe2a

8 KIIACC
1. bubnmoteka — Bc€ mo npeamety «Pusnkay. — Pexum gocryna:
http://www.proshkolu.ru

2. BugeoonsITsl Ha ypokax. — Pexxum noctyna: http://fizika-class.narod.ru

3. Eaunas xosutekius nudpoBbIX 00pa3oBaTeIbHBIX pecypcoB. — Pexxum
noctymna: http://school- collection.edu.ru

4. aTepecHble MaTepHalibl K ypokaMm (PU3UKU IO TeMaM; TECTHI 110 TeMaM;
HarJIsIIHbIE TOcOOus K ypokam. — Pexxum fgocryna: http://class-fizika.narod.ru

5. udpossie oOpazoBaTeabHbIE pecypchl. — Pexxum qoctymna:
http://www.openclass.ru

6. DneKkTpoHHBIC Y4eOHUKH 10 (pu3uke. — Pexum nocryna: http://www.fizika.ru
7. bubmoreka LIOK Pexxum noctyma: https://m.edsoo.ru/ffOcOe2a

9 KIIACC

1. BuneoonsiThl Ha ypokax. — Pexxum goctyma: http://fizika-class.narod.ru

2. Enunas komnekius nudpoBbIX 00pa30BaTeIbHBIX PECYpCOB. — Pexnm
nocrymna: http://school- collection.edu.ru

3. MuTepecHble MaTepuaibl K ypokaM (GU3HKHU IO TEMaM; TECThI IO TEMaM;
HarJIsAHbIe TOcO0us K ypokam. — Pesxum noctyna: http://class-fizika.narod.ru
4. lludpossie oOpazoBaTenbHble pecypcbl. — Pexxum nocTymna:



http://www.openclass.ru

5. DnexktpoHHBIe YueOHUKH TI0 pusnke. — Pexxum goctyna: http://www.fizika.ru
6.luctanmonnas mkosa Ne368 http://moodle.dist-368.ru/ OTKpBITHIH KIacc.
CeteBoe oOpasoBatenbHOE coobIecTBo. http://www.openclass.ru/node/109715
7. Enunas xomtekmus udpoBbIX 00pa30BaTEIbHBIX PECYPCOB.
http://schoolcollection.edu.ru/catalog/

8. denepanpHbI IEHTP HHHOPMAITMOHHO-00PA30BaTENBLHBIX PECYPCOB.
http://www.fcior.edu.ru/

9. UutepHueT ypok. http://interneturok.ru/ru/school/physics/

10. I'azera «1 cenTa0ps» Marepuansl o gusuke. http://archive.1september.ru/fiz
11. Aaumanuu puszndeckux o0bekToB. http://physics.nad.ru/

12. Kusas puszuka: oOydaromias mporpamma. http://www.int-edu.ru/soft/fiz.html
13. ®usuka.ru. http://www.fizika.ru/

14. bubnuoreka [IOK Pexum nocryna: https://m.edsoo.ru/ffOcOe2a







AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTucbukaT 216039700814417408888458946800972442417735892203
Bnageney MopByHosa HaTaneA puropbeBHa

OeicTevTened C 02.03.2026 no 02.03.2027



http://www.tcpdf.org

		2026-03-02T15:34:32+0500




