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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o (¢uU3MKEe HAa YpPOBHE OCHOBHOIO 0O0IIero o0Opa3oBaHMs
COCTaBJICHA Ha OCHOBE MOJIOKEHUM M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS Ha
yIIyOJI€HHOM YPOBHE OCHOBHOM 00pa30oBaTEIbHON MPOTrpaMMbl, MPECTaBICHHBIX
B ®I'OC 000, a Takxe ¢ yuéToMm (eaepaibHOi paboueit mporpaMMbl BOCITUTAHUS
u Konuenuuu npenojaBanus yueoHoro npeamera «Duszmkay.

CopnepkaHue mnporpaMMmbl MO (PU3MKE HAMpPaBICHO Ha YJIOBICTBOPEHHE
MOBBIIICHHBIX 3aMPOCOB  OOYYAIOIIMXCS, CTpeMsIMXca K Oojee TIyOOKOMY
OCBOCHHMIO (DM3MYECKUX 3HAHUW, U Ha (POPMHUPOBAHUE ECTECTBEHHO-HAYYHOU
rpaMOTHOCTH oOydaromuxcs. B mporpamme 1o (u3uke  y4UTHIBAIOTCA
BO3MOXKHOCTH y4yeOHOro mpenMera B peanuzanuu TpeboBanuit ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METANpPEIMETHBIM pe3yJibTaTaM 00y4eHHUs, a TaKKe
MEXIIPEIMETHBIE CBSI3M €CTECTBEHHO-HAYYHBIX YYEOHBIX IMPEAMETOB Ha YPOBHE
OCHOBHOTO 00111eTO 00pa30BaHUs.

[Iporpamma no (pu3uke ycTaHaBIMBAET pacHpeieieHue yueOHOro MaTepuana
1o rogam oOyuyeHus (1o Kjaccam), IpeuiaracT NPUMEPHYIO NOCIEA0BATEIbHOCTh
W3YUYEHHS] TEM, OCHOBAHHYIO HA JIOTMKE PAa3BUTHUS MPEIMETHOTO COJEPKAHUA U
y4€Te BO3PACTHBIX OCOOCHHOCTEH 00yJaromuXcs.

[Iporpamma mo ¢u3uke pa3zpaboTaHa € UEIbI0 OKa3aHUS METOAUYECKOU
MOMOIUIM YUYUTENIO B CO3/IaHUU paboueli mporpaMmbl 0 y4ueOHOMY MPEIMETY.

dusuka sBISETCS CUCTEMOOOPA3yIOIIUM JIJIsl €CTECTBEHHOHAYUHbIX Y4eOHBIX
IPEeIMETOB, IMOCKOJbKY (HU3NYECKUE 3aKOHBI JIEKAaT B OCHOBE IIPOLIECCOB U
SABJICHUM, W3yyaeMbIX XUMHEH, Ouosiorued, actpoHomuend u GU3NIECKOU
reorpagueii, BHOCUT BKJIAJ B €CTECTBEHHOHAYyYHYIO KapTUHY MU,
npenocTaBisieT HauOosiee sICHble OOpa3lbl NPUMEHEHUS HaydHOro MeToja
MO3HAaHMsI, TO €CTh CII0C00Aa MOIY4YEeHUS JOCTOBEPHBIX 3HAHUM O MHpE.

Opnna W3 THaBHBIX 3a7a4 (PU3MUecKOoro oOpa3oBaHUs B CTPYKType OOIIEro
o0pa3oBaHUs COCTOUMT B (POPMHUPOBAHUU E€CTECTBEHHO-HAYYHOW TPAMOTHOCTU U
MHTEpeca K HayKe y 00yJaromuxcsl.

N3ydyenue ¢u3ukn Ha YrIyOJIEHHOM YpOBHE MpeIojiaraeT YBEPEHHOE
BJIAJICHUE CIEAYIOUUMH KOMIETEHTHOCTSIMH, XapaKTepU3yrIUMH
€CTECTBEHHOHAYYHYIO T'PaMOTHOCTb:

HAy4YHO OOBSCHSTH SIBJICHHUS;

OIICHMBATh ¥ TIOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICIOBAHMS;

WMHTEPHPETUPOBATh JaHHBIE M MCIOJb30BATh HAYYHBIE JOKA3aTEIbCTBA IS
MOJTYYEHHUSI BEIBOJOB.

[lenn wusyueHus ¢GU3MKA HaA YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHUs
onpenenensl B Konuenmuu mnpenonaBanus ydeOHoro mnpenMera «®Dusuka» B
oOpazoBarenbHbIX opraHu3auusix Poccuiickoit denepauuu, peanu3yromux



OCHOBHBIE  0011€00pa30oBaTeIbHbIE MPOTPAaMMbl, YTBEPKACHHONW pELICHUEM
Komnernn MunucreperBa npocsemiennst Poccuiickoin @enepanuu (poToKod oT 3
nexadps 2019 r. Ne [1K-4BH).

[enmn n3ydenust pu3uky Ha yriryOIEHHOM ypOBHE:

pa3BUTHE WHTEpPECa W CTPEMJICHHsI OOYYAIOIIUXCS K HAYYHOMY H3YYCHHIO
IPUPOJIbI, PA3BUTHE X UHTEIUICKTYaTbHBIX U TBOPUECKUX CIIOCOOHOCTEN;

pa3BUTHE TPEICTAaBICHUM O HAYYHOM METOJE MO3HAHUA U (OPMHUPOBAHUE
HCCJICIOBATEIILCKOTO OTHOIICHHUS K OKPYKAIOIINM SIBJICHUSIM;

dbopMUpOBaHNE HAYYHOTO MHPOBO33PCHHS KaK pe3yiabTaTa U3YYCHUS OCHOB
CTpOEHUS MaTepuu U (PyHIaMEHTAJIbHBIX 3aKOHOB (DU3HKU;

dbopMupoBaHHEe YMEHHU TPUMEHITh (PU3NUECKHEe 3HAHUSA W Hay4dHbIC
JI0Ka3aTeNbCTBA U OOBSICHEHUS OKPY KAIOIINX SBJICHMUIA;

dbopMHpOBaHUE TIPEACTABICHUA O poOiM (PU3MKU JJIs Pa3BUTUA JPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH;

pa3BUTHE  MPEACTABICHUH O BO3MOXHBIX  cdepax  Oyayuiei
npodeCCUOHAIBHOW  AEATENbHOCTH, CBA3aHHOW C (PU3HKOHN, TMOJArOTOBKAa K
nanbHeneMy oOy4eHHIO B 9TOM HaIlpaBJICHUN;

(GopMUpOBaHHE TOTOBHOCTHM K JaJbHEHIIEMY H3y4yeHUIO (U3UKM Ha
yrIyOJIEHHOM YPOBHE B paMKaxX COOTBETCTBYIOIIMX Ipoduieli oOydeHus Ha
YPOBHE CpeAHEro 00111ero 00pa3oBaHuUsl.

JlocTxeHne 3TUX IeNield MporpaMMbl MO (U3MKE Ha YPOBHE OCHOBHOTO
o01ero o0pa3oBaHusi 00ECIICUMBACTCS PEIICHUEM CIEAYIONMINX 3a]1ay:

npuoOpeTeHre 3HaHUM O JUCKPETHOM CTPOCHUHU BEIIECTBA, MEXaHUYECKHUX,
TEIUTOBBIX, DJIEKTPOMAarHUTHBIX U KBAaHTOBBIX SBJICHUSX;

NpUOOpPETEHUE YMEHUN aHAIU3UPOBATH U OOBSACHSIThH (PU3NUYECKUE SIBICHUS Ha
OCHOBE M3yUeHHBIX (PU3NUYECKUX 3aKOHOB U 3aKOHOMEPHOCTEI;

OCBOEHHUE METOIOB PEIICHUS PaCUETHBIX M KAUECTBEHHBIX 3a]1a4, TPEOYIOIINX
CO3/IaHUsI W UCHOJB30BaHUS (U3MUYECKUX MOJENel, BKIOYas TBOPYECKUE H
MPAKTHUKO-OPUEHTUPOBAHHBIC 33/1a4H;

pa3BUTHE MCCIEAOBATEIBCKUX YMEHHM: HAONIONaTh SBICHUS W H3MEPSThH
buznyecKkre BEIUMYUHBI, BBIIBUTATh TUIIOTE3bI U MpejiaraTh SKCIepUMEHTAIbHbIC
CHoCcOObI UX MPOBEPKH, IUIAHUPOBATH U MPOBOJAUTH OMBITHI, SKCIIEPUMEHTAIbHbIE
WCCJICIOBAHMSI, AHAJTM3UPOBATH MOJTYUCHHBIC TAHHBIE U IeTIaTh BHIBOJIBI;

OCBOCHHME MNPUEMOB paboThl ¢ uH(poOpMaleil (U3HMUECKOro COAep KaHMUs,
BKJItOUasi HHPOPMAIIMIO O COBPEMEHHBIX TOCTIKEHUSAX (DU3UKH, HHTEPIIpEeTalus 1
KPUTHUECKOE OLIEHWBaHNE NH(POPMAIUH;

3HAKOMCTBO CO cdepamu MpoPeCCHOHATBHON NeATEIbHOCTH, CBI3AHHBIMU C
(Gu3MKONW, U COBPEMEHHBIMU TEXHOJIOTHUSMHU, OCHOBAHHBIMU Ha JOCTHKEHHUSX
(bu3nYECKON HAyKH.



Ha wsyuenue ¢usuku (yrimyOn€HHBIA YpOBEHb) Ha YpPOBHE OCHOBHOTO
obmiero obpazoBanus orBomutcs 340 gacoB: B 7 kimacce — 102 gaca (3 4gaca B
Henenmo), B 8 kimacce — 102 4gaca (3 yaca B Heaenro), B 9 kiacce — 136 yacos (4
gaca B HEJICIIIO).

[Ipennaraemseiii B mporpaMmme 1o (pu3uke nepeueHp JabopaToOpHBIX padoT U
OTIBITOB HOCUT PEKOMEHIATECIIBHBIN XapaKTep, yUUTeb JeacT BEIOOP MPOBEICHUS
7a00paTOpHBIX PabOT W OMBITOB C YYETOM HWHIUBUIYAIBHBIX OCOOCHHOCTEH
oOydJarommxcsl, CIUCKa IKCIEPUMEHTAIbHBIX 3aJlaHUM, MpeajiaraeMblX B paMKax
OCHOBHOTO T'OCY/JIapCTBEHHOTO AK3aMEHa Mo (Pu3uKe.

[Ipu peanuzanuu NpakTUYECKOM YaCTH MPOrPaMMbl HCIOJIb3YETCS
o0opy0BaHUE IIEHTPa 00pa30BaHUs ECTECTBEHHOHAYYHON M TEXHOJIOTHYECKOM
HarpaBieHHocTel «Touka pocTtay



COAEPXKXAHUE OBYUEHUA
7 KIIACC

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

®duzrka — Hayka O mpupoje. SBneHus npuponabl (3IEMEHTHI COJAEPKAHMUS,
BKJIIOYAIONINE MEXKIpEAMETHbIe cBsi3u). Dusmyeckue SBICHUSA: MEXaHUYECKHUE,
TEIUIOBBIE, DIIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusznueckne BenuuuHbl. PasmepHocTb. EnuHuIpl (Gu3NYecKUX BETUYHH.
W3mepenne Qusuuecknx BenuuuH. OTanoHbl. Dusuueckue mupudopsl. llena
nenenusi. [lorpemnocts n3mepenuii. [IpaBuna 6e3onacHoro tpyna npu padote ¢
JabopaTopHbIM 00OpynoBaHuEM. MexayHapoaHas cuctema eauHull. llepeBon
BHECHUCTEMHBIX eauHuI] B equHuIbl CH.

Kak ¢uzuka u Jpyrue eCTeCTBEHHbIE HAYKH M3Yy4aloT MPUPOIY.
EcTecTBeHHO-HAyUHBI METOJ TMO3HAHMS: HAOJIOJCHHE, MOCTAaHOBKA HAYYHOTO
BOIPOCA, BBIIBIXKEHHUE THUIOTE3, IKCIIEPUMEHT 10 MTPOBEPKE TUTIOTE3, OOBSICHEHUE
HaOmogaemoro siBiaeHus. Onucanue Gu3NIeCcKUX SBJICHUN C MTOMOIIBIO MOJIETIEH.

Hemoncmpauuu.

Mexanuyeckue, TEIUIOBBIE, DJJICKTPUYECKHUE, MAarHUTHBIE, CBETOBBIC,
3BYKOBBIE SIBJICHUS.

®duznueckre NpHOOPH M TPOLEAYypa MPSMBIX W3MEPEHUM aHAJIOTOBBIM H
U (HPOBBIM PUOOPOM.

Jlabopamopuvie pabomul u onvimel.

OmnpeneneHue 1eHbl ASJICHUS KAl U3MEPUTEIHHOTO Tpudopa.

N3mepenue pacCTosIHUMN.

N3mepenue mnomany u o0beéMa. MeTo1 maneTku.

N3mepenue BpeMeHHU.

N3mepenue 00bEMa KUJIKOCTH U TBEPAOTO Tea.

Onpenenenue pasMepoB MajbiX Tesl. MeTon psiaoB.

[IpoBeneHne wuccaeqOBaHUS IO MPOBEPKE THUIOTE3bl: JAIBHOCTh IMOJETA
[IapuKa, MyneHHOTO TOPU30HTAIBHO, TEM OO0JIbIIE, YeM OOJIBIIE BHICOTA ITyCKa.

Pa3znean 2. IlepBoHayasibHbIe CBEI€HUS O CTPOCHUH BelleCTBA.

CtpoeHue BemecTBa: aTOMbl U MOJIEKYJbI, UX pa3Mepbl U Macchl. OMbITHI,
JIOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE BEIIECTBA.

JBrkenne yactul BemlecTBa. CBS3b CKOPOCTH JBUKEHHUSI YACTHI[ C
temriepatypoii. bpoyHoBckoe aBmxkenue. [uddysus. BzanmopeiictBue uactuil
BEILIECTBA: IPUTSKEHUE U OTTAIIKUBAHUE.

ArperaTHble COCTOSIHHSI BEIIECTBA: CTPOCHUE Ta30B, KUJIKOCTENM M TBEPIBIX
(kpuctamnmyeckux) Tesl. B3anMoCBs3b MEXJy CBOMCTBaMHM BELIECTB B Pa3HBIX



arperaTHBIX COCTOSHHUSIX U MX aTOMHO-MOJIEKYISIpHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BO/IbI.

Hemoncmpauuu.

Hab6mronenne OpoyHOBCKOTO JIBUKEHUS.

HaGmonenne nuddysun.

Hab6nronenue sBieHnid, 0OBSICHIIONINXCS MPUTSHKCHUEM WM OTTaJIKUBAHUEM
YaCTHIL BEIIECTBA.

Jlabopamopnvie pabomul u onvimaul.

Onenka 1uaMerpa aToMa METOAOM PSIIOB (C UCTOIb30BaHueM (pororpaduii).

OneITHI IO HAOJIOJIEHUIO TETJIOBOTO PACIIUPEHUS Ta30B.

OnbITE IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MIPUTSKECHHUS.

Pa3nea 3. /IBukeHHe U B3aUMOJAEHCTBHE TeJl.

Mexannueckoe naBwxkenue. llyte u nepememenue. PaBHOMepHOE H
HepaBHOMEpHOE JBIKeHHEe. CBOOOAHOE MajJeHHe KaK MpUMEpP HEPaBHOMEPHOTO
nBrxeHns: Ten. CkopocTb. CpenHsii CKOPOCTh MPHU HEPABHOMEPHOM JIBUKECHHM.
Pacuér myTu U BpeMeHU ABUKCHUS.

['paduku 3aBucMMOCTE BETWYMH, OMMUCHIBAIOMIMX JBMkeHUe. OOiue
NOHATUS 00 OTHOCHUTENBHOCTH JABWXKeHUs. CIOXKEHHEe CKOpOCTeH i Ted,
JBIOKYIIUXCS MMapajijIebHO.

SBnenne unHepuuM. 3aKOH HMHEpUMHM. B3auMoaencTBHE TeNl KaKk NPUYMHA
M3MEHEHUSI CKOPOCTHM JABMXKEHHA Tell. Macca Kak Mepa HWHEPTHOCTH Tela B
MOCTynaTeabHOM JBWXEHUU. IInotHOocTh BemecTBa. CBsi3b IJIOTHOCTH €
KOJMYECTBOM MOJIEKYJ B eauHuIle o0béma BemectBa. CMmecH M CIUIAaBBI
[ToBepXHOCTHAs ¥ JTMHEWHAS IUIOTHOCT.

Cumita Kak XapakTepucTHKa B3auMoAeucTBHs Tesl. CHila ynpyrocTd M 3aKOH
I'yka. 3MepeHue CUiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBJICHUE TIATOTEHUS U CHJIA
TsokecTd. Ciila TSDKECTH Ha Jpyrux miuaHerax. Bec tena. Heecomocts. Croxkenue
CWJI, HAMPABJIEHHBIX MO OJHOM mpsiMoi. PaBHOnelcTBytomas cuil. Cuiia TpeHUsl.
TpeHne CKONbXKEHUSI U TPEHUE IOKOs, BSI3KOE TpEeHHE. TpeHue B NPUPOAE U
TEXHUKE.

Hemoncmpauuu.

Hab6nronenne MexaHMuecKoro JIBHKCHUS TeTa.

N3mepenre CKOpOCTH MPSAMOJIMHEUHOTO JBUKEHUS.

HaGmroienue siBfieHust HTHEPIIUH.

HaOmronenne n3aMeHeHus CKOpOCTHU MPY B3aUMOJICHCTBUU TeJ.

CpaBHEHHE Macc 110 B3aUMOJIEHCTBUIO TEJL.

CrnoxeHue CUJl, HalPaBJICHHBIX 110 OJHOW MPSIMOIA.

Jlabopamopuvie pabomul u onvimaol.



OnpeneneHue CKOPOCTH PAaBHOMEPHOIO JBUXKEHUS (IIapUKa B KUIKOCTH,
MOJIEJIH JIEKTPUUECKOTO aBTOMOOHIISL U TaK Jiajee).

OnpeneneHue cpeaHed CKOPOCTH CKOJIBKEHHS OpyCcKa WM IIapuka IIo
HAKJIOHHOU ITIOCKOCTH.

Ornpenenenue mI0OTHOCTH TBEPAOTO TENA.

OneITBI, JEMOHCTPHUPYIONIUE 3aBUCHUMOCTh pACTsDKCHHS (1edhopMarivm)
MPY>KUHBI OT MPUII0KEHHOW CHUIIBL.

OnbITel, TEMOHCTPUPYIOIINE 3aBUCUMOCTH CHUJIbI TPEHHS CKOJBXEHHUS OT
CUJIBI IABJICHUS U XapaKTepa CONPUKACAIOUINXCS IOBEPXHOCTEN.

Pa3znen 4. JlaBjienne TBEPABIX TeJl, dKMAKOCTEN M ra30B.

Jasnenue. Cuna naBneHusi. CnocoObl yMEHbLIEHUS U YBETUUCHUS JaBICHUS.
JlaBnenue rasza. 3aBUCHMOCTh JaBJICHHMsS Tra3a OT 00bEMa U TeMIEpaTyphl.
[lepenaya naBiieHHUs] TBEPIBIMU TEJIAMH, KUIKOCTSIMHU U razaMu. 3akoH Ilackans.
[THeBMaTHUECKHE MAIIIUHBI.

3aBUCUMOCTh  JABJICHUS  KUAKOCTA  OT  D[JIYOMHBI  MOTPY>KEHHS.
['uppocrarnueckuii  mapagokc. CooOmaromuecss cocyapl. [ 'uapaBiandeckue
MeXaHU3Mbl. Vcronp30BaHuE BBICOKMX JIaBJICHUN B COBPEMEHHBIX TEXHOJIOTHSX.
Y eTponcTBO BOJOIIPOBOA.

Atmochepa 3emnn u atrmocdepHoe naBieHue. [IpuumHbl CyliecTBOBaHUS
Bo3aymHOM oOonouku 3emid. Onbit Toppuuennu. M3mepenune armocdepHOro
JaBJIeHHs. 3aBUCUMOCTh aTMOC(HEpPHOT0 AaBJIEHHUS OT BBICOTHI HaJl YPOBHEM MOPSI.
[Tpubops! 17151 U3MepeHns aTMOC(hEepHOTO TaBJICHHUS.

JlelicTBrE KUIAKOCTH M ra3a Ha MOrPyKEHHOE B HUX TeJIO. BriTankuparomas
(apxumenoBa) cuiia. 3akoH Apxumena. Y cJI0BUE BOZHUKHOBEHUS BBITATKHUBAIOIICH
(apxumenoBoif) cuibl, noarekanue. [InaBanue ten. Bo3ayxormniaBanue.

Hemoncmpauuu.

3aBUCUMOCTh JAAaBJIEHUA ra3a OT TeMIEPaTypPHhI.

[lepenaua naBneHUs KUJIKOCTHIO U TA30M.

Coobmiaromuecst COCy/Ibl.

I'mppasinueckuil mpecc.

[IposiBieHne nercTBUs aTMOCHEPHOTO JABJICHHUS.

Cudon.

3aBUCHUMOCTD BBITAIKUBAIOIICH CHIIBI OT 00BEMA MOTPYKEHHONU B KUIKOCTH
YacTH TeJa U TJIOTHOCTH JKUJIKOCTH.

PaBeHCTBO BBITAJIKMBAIOUIEH CUJIbI BECY BBITECHEHHOM KHUJIKOCTH.

VYcnoBue miaBaHus TEJ: IUIaBaHUE WA MOTPYKEHUE TeNl B 3aBUCHUMOCTH OT
COOTHOIIIEHHUSI TUIOTHOCTEU TeJa U KUJKOCTH.

Jlabopamopuvie pabomul u onvimaol.



HccnenoBanue 3aBUCHMOCTH Beca Tejla B BOJAE OT 00bEMa MOTpyKEHHOU B
KUJIKOCTh YaCTH Tea.

OrnpeneneHue BRITAIKUBAIONIEH CUIIbI, IEUCTBYIOLIEH Ha TEJO, OTPYKEHHOE
B KUJIKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CUIIbI, JEHCTBYIOIIEH Ha TEJIO B
KUJIKOCTH, OT MACCHI TeJa.

OnbITel, JAEMOHCTPUPYIOIINE  3aBUCHUMOCTh  BBITAJKHBAIOIICH  CHJIBI,
JEUCTBYIOIIEH Ha TEJIO B KUJIKOCTH, OT 00bEMa MOTPYKEHHOHN B KUIKOCTh YacTH
T€JIa U OT INIOTHOCTU KUIKOCTH.

KoHcTpynpoBaHue apeoMeTpa Uil KOHCTPYUPOBAHUE JIOJIKU U OINPEEICHUE
€€ rpy30I0AbEMHOCTH.

Paszgeun S. PaGoTra 1 MOIIHOCTB. JHEPrus.

Mexanudeckast paboTa JJIsl CHJI, HAPaBJICHHBIX BJOJb JUHUU TIEPEMEIICHHUS.
MOoIHOCTS.

[IpocThie MeXaHU3MBI: pblYar, BOPOT, OJIOK, MOJHUCHIACT, HAKJIOHHAA
IJIOCKOCTh, HO)KHUYHBIN MeXaHu3M. MoMeHT cuiibl. PaBHOBecue prruara. [IpaBuno
MOMeHTOB. [IpuMeHeHHe TmpaBWiia paBHOBECHs pblyara K OJIOKY. «30510TO€
npaBuio» mMexanuku. KITJ] mpocteix MexanusmoB. [IpocTeie MeXaHU3MBI B OBITY,
TE€XHUKE, )KUBbIX OpraHu3Max.

Mexanuueckas dsHeprusi. KuHeTMueckas ¢ TOTCHIMAJIbHAS DSHEPrusl.
[IpeBpalieHre OTHOTO BUIA MEXAaHUYECKOW YHEPTUM B IPYTOW. 3aKOH COXPAHEHUS
Y TIPEBPALLCHUS SHEPTUU B MEXAHUKE.

Jemoncmpayuu.

[IpuMepbl TPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimel.

HccenenoBanne ycioBHil paBHOBECHS pblyara.

N3mepenue KIIJ[ HaKIIOHHOW MIIOCKOCTH.

W3yuyenue npaBuia peruara Jis MOJABUKHOTO W HETIOJBUKHOTO OJIOKOB.

Omnpenenenue KIIJ moaBuKHOTO U HEMOABUKHOTO OJIOKA.

OmnpeneneHue pabOThl CUIIBI YIIPYTOCTU MPHU MOABEME TPY30B MPHU MOMOIIU
MMOABYKHOTO OJIOKA.

N3ydeHune 3aKk0Ha COXPaHEHUSI MEXAHUYECKON DHEPIHUH.

8 KUIACC

Pa3znen 6. TensioBble siBJIeHHS.

OCHOBHBIEC TIOJOXKEHHUSI MOJICKYJISIPHO-KUHETUYECKOM TEOpUM CTPOCHUSA
BemiecTBa. Macca W pa3mepbl aTOMOB M MOJIEKYJ. OMNbIThI, MOATBEPKIAOIINE
OCHOBHBIE MOJIOKEHUS MOJICKYJISIPHO-KUHETUYECKOW TEOPHH.



Mogenu TBEPIOTO, KHIKOTO M Ta3000pa3HOrO COCTOSIHUN BEIIECTBA.
Kpucranmnnueckue u amopdusie Tena. I'paden — HOBBIM MaTepuan sl HOBBIX
TEXHOJIOTHIA. TEXHOJOrnyh MOJyYeHUs HCKYCCTBEHHBIX anMa3oB. OObsCHEHHE
CBOMCTB T'a30B, KUIKOCTEW W TBEPABIX TEI HA OCHOBE IOJIOKEHUN MOJIEKYJIIPHO-
KHUHETUYECKOW Teopuu. [I0OBEpXHOCTHOE HATSHKEHUE, CMAYMBaHUE, KAWUISPHbBIC
ABJICHHs. TENJOoBOE€ pacUIMpEHHE M CKaThue. 3aBUCUMOCThH JAaBJICHHUS Ta3a OT
00BEMa, TeMIepaTypsbl.

Temneparypa. CBsi3b TeMHEpPaTypbl CO CPEAHEN KUHETHYECKOM 3HEPTUEH
TEIUIOBOTO JIBM>KEHUS YacTull. TeMnepaTypHbIE IIKAJIbI.

Buytpennsis sHeprus. CnocoObl HW3MEHEHHMS BHYTPEHHEH SHEPTHUu:
TeIIonepeaaya 17§ COBEpLICHUE padoTHI. Bunsl TEIUION epeIavu:
TEILUIONPOBOIHOCTh, KOHBEKIUSA, U3JydeHUE. Buapl Terionepenayu B MpUpoOIe U
TexHuke. HeoOpaTUMOCTh TEIIOBBIX POLIECCOB.

KonunuecTBo Temnotel. YaenbHas TEMIOEMKOCTh BellecTBa. TernaooOMeH U
TEIJI0BO€ paBHOBecHe. 3akoH HpioToHa-PuxmaHna. YpaBHeHHE TEIJIOBOro OaaHca.

[InaBiieHWE U OTBEPAECBAHNE KPUCTAJUIMYECKUX BELIECTB. Y IEJIbHAS TEIJIOTA
miasieHus. [lapooOpasoBanue u konneHcauus. Mcnapenune. Kunenue. Y nenbHas
TEIUIOTa  MNapooOpa3oBaHMs.  3aBUCUMOCTb  TEMIEpPAaTypbl  KUIEHUS  OT
aTMocgepHoro pgaBiaeHus. HachlllieHHBI W HEHACHIMEHHBIN map. BraxHoCcTh
BO3/yXa.

OHeprus TOIUIMBA. Y IeNIbHAS TEIJIOTa CTOPAHUS.

[Tpuniuner pabotsl TerioBeix aBurateneit. KIIJ TeroBoro nBurarens.
TeruioBple JABUTATEIM M 3alATA OKPYXKAIOWIEHW cpenpl. TemnnoBble IOTEpU B
TEILIOCETSX.

3aKOH COXpAaHEHHUS W NPEBPALICHUS DHEPTMU B MEXAHUYECKUX M TEIUIOBBIX
IIPOIIECCaX.

Hemoncmpayuu.

Habmtoienue OpoyHOBCKOTO IBUYKEHUSI.

HaGmonenune nuddysuu.

HaGniogenue sBIEHUI MOBEPXHOCTHOIO HATSDKEHMS, CMAauyWMBaHUS W
KaNWUISIPHBIX SIBICHUMU.

HabmroieHue TenaoBoro pacimpeHus Ted.

M3MeHeHne naBiieHUs rasa MpU HW3MEHEHMH OObEMa M HarpeBaHUU WIH
OXJIQXKJECHUU.

[IpaBuiia u3MepeHUs TEMITEPATYPBI.

Bunae! Tenonepenayu.

OxJnak/ieHue Ipy COBEPUICHUH PabOTHI.

HarpeBanue npu coBepiiieHrH pabOThl BHEITHUMH CHUJIAMH.

CpaBHEHUE TEITOEMKOCTEN pa3IMYHBIX BEIIECTB.



Habnronenue kumneHusl.

HaOmnroienre nocTosiHCTBA TeMIepaTyphl IPU TUIABICHUU.

Mojenu TenIOBbIX IBUTATEIIEH.

Jlabopamopnvie pabomul u onvimaul.

OnpITHl IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.

OnpITHl IO BHIPAIIMBAHUIO KPUCTAJIJIOB IOBAPEHHOM COJIM WJIM caxapa.

N3mepeHnue TteMreparypbl IpU MOMOIIMA KUIKOCTHOTO TEpMOMETpa U
JaTYuKa TEMIIEPATYPBL.

OnpITel MO HAOJIOEHUIO TEIJIOBOTO PACHIMPEHUS Ta30B, KUIKOCTEH H
TBEPIBIX TEIL.

Omnpenenenue AaBieHUs BO3AyXa B OaJUIOHE IINPULA.

HccnenoBanve 3aBUCHMOCTH JABJIEHUS BO3AyXa OT €ro oo0béma W
TEeMIEPATYpPHI.

[IpoBepka runoTes3sl JUHEWHON 3aBUCUMOCTH JUIMHBI CTOJIOMKA >KUIKOCTH B
TEPMOMETPUUYECKOUN TPyOKE OT TEMIIEPATYPHI.

HaOnronenne wu3MEeHEHUs BHYTPEHHEW SHEpruM Tejla B  pe3yjbTare
Terionepeaayn U paboThl BHEIIHUX CHUJI.

HccnenoBanue sBIEHUS TEIJIOOOMEHA TMPU CMEUIMBAHUU XOJIOAHOW H
ropst4er BOJIBL.

OnpeneneHue KOIUYECTBA TEIUIOTHI, MOJIYYEHHOTO BOAOW MPHU TEIIOOOMEHE
C HArpeThIM METAJUIMUECKUM HIHJIUHAPOM.

Omnpenenenre MOIIHOCTH TEIUIOBBIX MOTEPh (3akoH HeioToHa-Puxmana).

Omnpenenenue yaelbHON TEIIOEMKOCTH BEILIECTBA.

HccnenoBanne npouecca UCIapeHusl.

Onpenenenne OTHOCUTENBHOM BIIAXKHOCTH BO3AYXa.

Onpenenenue yaeabHOW TEMIOTHI MUIABICHUS JbJA.

Pazgen 7. JaekTpudeckue 1 MarHUTHbIE SIBJICHUS.

OnekTtpuzanus Tel. J[Ba poaa 3ieKTpUyYecKux 3apsiioB. BzaumoneiicTBue
3apspKEHHBIX Tell. 3aKkoH Kymnona.

Onekrpuueckoe notsie. Hanpsok€HHOCTH amekTpudeckoro mnoss. [lpuHnmn
CYNEPHO3UIIUU HIEKTPUUECKUX T0JIEH (Ha KAaYeCTBEHHOM YPOBHE).

Hocurenu snekTpuuecKux 3apsioB. DJIEMEHTAPHBIA SJIEKTPUUECKUNA 3apsil.
Crpoenue artoma. I[IpoBOAHMKH, IUAIEKTPUKA M TMOJYHPOBOJAHUKH. 3aKOH
COXPAaHEHMS AIEKTPUUYECKOTO 3apsa.

DJIEKTPUYECKUI TOK. YCJIOBHUS CYIIECTBOBAHMUS JJIEKTPUYECKOTO TOKa.
N CcTOYHUKM TOCTOSIHHOTO TOKa. JIeWCTBUSA 3JIEKTPUYECKOrO0 TOKa (TEMIOBOE,
XUMHUUYECKOE, MArHUTHOE). DIEKTPUUECKUN TOK B METAJNIAX, KUJKOCTIX U razax.

Onextpuyeckas nenb. Cuia Toka. DNEKTPHUUECKOE HapsHDKEHUE. AMIIEpMETP
Y BOJIBTMETP B LENU NOCTOSTHHOTO TOKa. CONpPOTUBIIEHHE MPOBOJHUKA. Y IEJIBHOE



CONPOTHUBJIEHUE BellecTBa. 3akoH Oma i ydactka uend. IlocimenoBatenbHoe u
napajuiebHOE COeIMHEeHHE TPOBOAHUKOB. D/IC B e NOCTOSHHOIO TOKa. 3aKOH
Oma s monuoit nenu. [lpaBuna Kupxroda. Pacy€t mpocThIX 37eKTpUYecKHX
nerneii. Heamaennsie 3j1eMEHTEL.

Pabota ¥ MOIIHOCTH DJEKTpUYECKOrO TOKa. 3akoH Jlxoynsa-JleHua.
DneKTpuYecKre Lenu U NOTPEOUTENH 3IEKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMBIKaHUE.

[locTossHHBIE ~ MarHuThl.  B3auMoaeicTBHE  TMOCTOSHHBIX ~ MarHUTOB.
MarnutHoe nosnie. MarHuTHOE 1oJi€ 3€MJIM U €r0 3HAYECHUE JJIS )KU3HU Ha 3eMIle.
OneiT Opcrena. MarHutHoe Ton€ 3JIEKTpUYeckoro Toka. OnbeiT  Awmrepa.
[IpumeHeHne SIEKTPOMArHUTOB B TEXHUKE. Jl€MCTBME MAarHMTHOrO TOJS Ha
MPOBOJHUK ¢ TOKOM. Cuna Awmrmepa U oOmpeaeineHue €€ HampaBJICHUs.
DNEeKTpOJBUIaTellb MOCTOSTHHOTO TOKa. VICHOJIb30BaHHWE 3JIEKTPOABUTATENICH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omneitel @apaned. fABnenue snekrpoMarHuTHOM MHAYKIuM. [IpaBuno Jlenna.
DIIEKTpOreHepaTop. CnocoObl MOJIYYEHUS AIEKTPUYECKOU DHEPTHH.
DNEeKTPOCTAHIIMM Ha BO300HOBISIEMBIX HCTOYHMKAX HHEPTUH. DKOJOTUYECKHUE
po0IeMbI SHEPTETUKH. TOTIMBHBIE JIEMEHTHI U AJICKTPOMOOHIIH.

Jemoncmpayuu.

DJeKTpU3aLus TeJl.

JIBa pozia 3JIEKTPUUECKUX 3apsI0B U B3aUMOJICUCTBUE 3aPSKECHHBIX TEI.

YCTpOUCTBO U IEUCTBUE EKTPOCKOTA.

DneKTpocTaThiecKast HHAYKIHUS.

3aKOH COXpaHEHUS ANEKTPUUECKUX 3aPSAI0B.

MopaenupoBaHue CHIOBBIX JIMHHM JJIEKTPUYECKOTO TMOJISI C TOMOIIBIO
OyMa)KHBIX CYJITAHOB.

[IpOBOHUKH W TUDJICKTPUKH.

M cTOYHMKY TOCTOSIHHOTO TOKA.

JleicTBHS DIEKTPUYECKOTO TOKA.

DJIEKTPUYECKHUI TOK B 5KUJKOCTH.

["a30BbIii pa3psia.

N3mepeHue Cuitbl TOKa aMIIEpMETPOM.

N3Mepenune 3eKTpUYECKOTO HAIPSKEHUS BOJIbBTMETPOM.

PeocraTt 1 Mara3ud COpOTUBIICHUM.

B3aumopaencTBrE TOCTOSTHHBIX MArHUTOB.

MoaennpoBaHrue HEBO3MOXKHOCTH PA3JACICHUS ITOIOCOB MATHUTA.

MopaenupoBaHue MarHUTHBIX MOJIEN NOCTOSHHBIX MArHUTOB.

OmneiT Opcrena.

MarsuTtHoOE o€ Toka. DJIEKTPOMArHHmT.



JlelicTBHE MarHUTHOTO MOJI HA TPOBOJHUK C TOKOM.

DNEeKTPOABUTaTENb NOCTOSHHOIO TOKA.

OneiTel @apajes.

DIIEKTPOTre€HEPaTOP NOCTOSTHHOTO TOKA.

Jlabopamopnvie pabomul u onvimaul.

OnpITel 1O HAOJIONECHHUIO JJIEKTPHU3ALUUU TEJN IPU CONPUKOCHOBEHUH H
WHIYKIUEN.

HccnenoBanne NEUCTBUS — DJIEKTPUYECKOTO IMOJS HA MPOBOAHUKH H
JTUBJIEKTPUKHU.

COopka u ucrbITaHUE IEKTPUUECKOH 1IETIH TOCTOSTHHOTO TOKA.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA, MPOTEKAOIIETO YEPE3 PE3UCTOP, OT
HaIPsHKEHUS. Ha pe3UCTOPE U COMPOTUBIIEHUS PE3UCTOPA.

OneITHI, 1EMOHCTPUPYIOIIME 3aBUCUMOCTD 3JIEKTPUYECKOTO COIPOTHUBIICHHMS
IIPOBOJIHUKA OT €r0 JJIMHBI, IUIOIIAIN [TONIEPEYHOTO CEYEHUS U MaTeprala.

OnpeneneHue yeapHOr0 CONMPOTUBICHUS IPOBOJHUKA.

[IpoBepka mpaBuia CJIOKEHHUS HANPSOHKEHUHM TMPU  TOCIEI0BATEILHOM
COEJIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBWiia Mg CHUJIbl TOKAa NPU MApaUICIIbHOM COEOUHECHHUH
PE3UCTOPOB.

Onpenenenue I/1C 1 BHYTPEHHETO CONPOTUBIICHHSI UICTOYHHUKA TOKA.

[Iposepka npasun Kupxroda.

[IpoBepka BbrINOJIHEHUS 3aKOoHA OMa J1J1s TOJTHOM LEIH.

N3yyeHue BOJIbTAMIIEPHBIX XapaKTEPUCTUK HEIIMHEUHBIX JIEMEHTOB (JIAMIIBI
HaKaJMBaHUS I NOJYIPOBOJIHUKOBOIO IUOJA).

Onpenenenue pabOThI AAEKTPUUECKOTO TOKA, HIIYIIETO Yepe3 PE3UCTOP.

OnpeneneHne MOIIHOCTH JIEKTPUUECKOTO TOKA, BBIACIIIEMON HA PE3UCTOPE.

Onpenenenue KIIJ[ narpeBarers.

HccnenoBanre MarHUTHOTO B3aUMOJIEUCTBUS TIOCTOSIHHBIX MarHUTOB.

W3yyeHne MarHuTHOTO MOJISl MOCTOSTHHBIX MarHUTOB MPU UX OOBEIUHEHUU U
pa3acieHUHN.

HccnenoBanue nelCTBUS 3JIEKTPUYECKOTO TOKa HA MArHUTHYIO CTPEJIKY.

OneITHI, AEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIbI B3aUMOJEHCTBUSA KaTYILIKH C
TOKOM W MarHuTa OT CHJIbl M HamlpaBJ€HUS TOKA B KaTyIIKE M OT HaJu4us
(OTCYTCTBUSI) CEp/IEYHUKA B KaTYIIKE.

N3yyenue neiicTBUS MAarHUTHOTO MOJISl HA IPOBOJHUK C TOKOM.

KonctpynpoBanue u nuzyuenue paboThl AJIEKTPOIBUTATES.

N3mepenne KII/I anexrpoaBuraTeabHON yCTaHOBKH.

OnpITBl O UCCJIENOBAHHUIO SIBJIEHUS DJEKTPOMArHUTHOW HMHIYKIIMH:
UCCIIEOBAaHUE N3MEHEHUI 3HAUEHUS U HAIIPABIICHUS MHAYKIIMOHHOTO TOKA.



9 KIIACC

Pa3nen 8. Mexannueckue siBJeHHUS.

Mexanudeckoe paBuwxkeHue. MarepuanbHas Touyka. CrocoObl omucaHus
MEXaHUYECKOTO JIBIDKEHUS: TaOIMYHbIHN, rpaduueckuit, ananmuTuaeckuii. Cucrema
orcuéra. OTHOCUTENBHOCTh MEXAHUUYECKOTO JIBHIKEHHUS.

BekTopHbI€ BEIMUUHBI, ONEPALMK C BEKTOPAaMHU, IPOEKIMU BeKTOpa. Paguyc-
BEKTOpP MATEpPUAIIBHOM TOYKH, NEPEMENICHUE Ha IUIOCKOCTH. PaBHOMepHOe
NpSIMOJIMHEWHOE JIBMKeHWEe. HepaBHOMEpHOE NPSMOJIMHENWHOE JIBHXKEHUE.
CpenHsAst 1 MTHOBEHHAsI CKOPOCTb TeJIa IPU HEPABHOMEPHOM JIBUKEHHUH.

Yckopenne. PaBHOYCKOPEHHOE TMPSIMOJIMHEWMHOE JABWKECHUE. Y CKOPEHHUE
cBoOoaHOrO najaenus. OnsITel ["anumnes.

['paduueckas mHTEpHIpeTalis YCKOPEHUS, CKOPOCTH, MPOUIEHHOTO MYTH U
MIEPEMEILICHHS IS IPAMOJIMHENHOTO JBUKEHHS.

JIBrkeHue Tena, OpOIEHHOTO MO/l YTIIOM K TOPU30HTY.

JIBMKEHHE 10 OKPYKHOCTHU. JIMHEHHAst CKOPOCTh, YII0Basi CKOPOCTh, MEPUOJ
¥ 4acToTa OOpallleHus Mpyu PaBHOMEPHOM JIBUKEHUU MO OKPYXKHOCTH. CKOPOCTh U
YCKOpPEHHUE IIPU JBUKEHUU 110 OKPYKHOCTH.

Bexkrop cunbl. PaBHOAEHCTBYIOIIAs Cra.

[IepBsIii 3ak0H HptoToHa. Bropoii 3akoH Herotona. Tpetuit 3akon HeroToHa.
[IpyuHLMT CyNEepO3UIUU CUJL.

Cuna ynpyroctu. 3akoH ['yka. Cumna TpeHus:: cujia TPEHUS CKOJIbKEHUs, CHIIa
TpPEHUs TIOKOSI, ipyrue Buibl Tpenus. Koadduiment tpenus.

JIBM>KEHHME TN MO OKPYKHOCTH IO IEVUCTBUEM HECKOJIBKUX CHIL

3akoH bepnymnum m nmoapéMHas cuna Kpbuia. COBpEMEHHBIE JIETATENBHBIE
amnmapatbl, CyJa Ha TM[OJBOJHBIX KpBUIbSIX, AHTUKPBUIO HAa CKOPOCTHBIX
aBTOMOOWIISX. [[BrKeHHe moe31a Ha MarHUTHOM TTOTYIIIKE.

Cuiia TSKECTM M 3aKOH BCEMHPHOIO TATOTEHHUs. [[BM)KEHWE TEN BOKPYT
IpaBUTALIMOHHOTO IIeHTpa (B ToM uwucie IiaHer BOkpyr Comuuna). Ilepmas
KOCMHMYECKAsi CKOPOCThb. HeEBECOMOCTh M MEpETpy3KH.

PaBHOBecue martepuanbHO TOukH. AOCOMOTHO TBEpAOE Teno. PaBHOBecue
TBEPJIOTO TeJIa C 3aKPEIIJIEHHON OChIO BpaleHusi. MoMeHT cuiibl. LIeHTp TskecTH.

Nmnynec Tema. W3menenune wumnynbca. KMmmoynse cuibl.  Yopyroe u
HEYIIPyroe B3aUMOJECHCTBUE. 3aKOHbl HM3MEHEHUS W COXPAHEHUS WMITYJIbCA.
PeakTuBHOE NBUKEHUE.

Mexannyeckass pabota W MOIIHOCTh. PaboTa cui TSHKeCTH, YHPYTOCTH,
Tperust. CBs3b dHepruu u padotel. [loTeHnnanbHast SHEPTHs Tena, MOJHATOro Hajl
MMOBEPXHOCTHIO 3eMiin. [loTeHIIManbHas SHEeprus ckaTtou npyxuHbl. Kunernueckas
sHeprus. TeopemMa O KMHETUYECKOW SHEPruu. 3aKOH HW3MEHEHHS M COXPAHEHUS
MEXaHWYECKOU JHEPTUH.



Hemoncmpauyuu.

Habnronenne MexaHM4eCcKOro ABMKEHUS Tejda OTHOCUTEIBHO Pa3HBIX TN
OTCYETA.

CpaBHEeHUE MyTed M TPAcKTOPUW JIBMXKEHUS OJHOIO M TOTO K€ Tela
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCUETA.

N3mepenre CKOPOCTH M YCKOPEHUS TPSIMOJIMHEWHOTO JIBUYKEHUS.

HccnenoBanre Npu3HAKOB PABHOYCKOPEHHOTO JABUKEHHUSI.

HaGmronenue nBM>XeHHs Tella o0 OKPY>KHOCTH.

HabGnronenne MexaHWYeCKUX SIBIICHUM, MPOUCXOJSIINX B CUCTEME OTCUETa
«Tenexka» mpu €€ pPaBHOMEPHOM M YCKOPEHHOM JBIKEHUM OTHOCHUTEIBHO
KaOuHeTa (PU3UKH.

HaOmronenue paBHOBeCHs TeJ, CBOOOIHOTO MaJeHUs, KOJIeOaHUsI MasiTHUKA B
WHEPLUUAIBHBIX CUCTEMAX KaK IMOJTBEPKICHUE MPUHIIUIIA OTHOCUTEIBHOCTH.

3aBUCUMOCTb YCKOPEHHs TeJla OT €ro MacChl U ICUCTBYIOIIEH Ha HETO CHJIBI.

HabGnronenue paBeHCcTBa CHII IIPU B3aUMOJICHCTBUH TET.

M3meHeHue Beca Tena npu yCKOPEHHOM JABUKEHUU.

[lepenaya uMIryabca Mpy B3aUMOJECHCTBUU TE.

[TpeoOpa3oBaHus SHEPTUH NPU B3AUMOACHCTBUU TEN.

CoxpaHeHHe UMITyJIbCa IPU a0COIIOTHO HEYTIPYTOM B3aUMOJICHCTBUU.

CoxpaHeHre NMITyJIbCa IPU YIIPYTOM B3aUMOJICHCTBUU.

HabGnrogeHnne peakTUBHOTO ABUKEHUSI.

CoxpaHeHue SHEpTruy Npu CBOOOIHOM Ma/ICHUU.

CoxpaHeHure PHEepruu Npu ABUKEHHUH Tella MOJ AEHCTBUEM MPYKUHBI.

Jlabopamopuwie pabomul u onvimol.

KoHcTpynpoBanue TpakTa JUisi pa3roHa W JaJbHEHMIIEro paBHOMEPHOIO
JBUKEHUS IAPUKA WIH TETIEKKU.

Onpenenenue CpemHEH CKOPOCTH CKOJIBKEHHSI OpycKa WM JIBYDKCHHS
IapyKa 1Mo HaKJIOHHOW IUTOCKOCTH.

OnpeneneHue YCKOpPEHHUs Tella TpU PaBHOYCKOPEHHOM JBHXKEHUU TIO
HAaKJIOHHOM IJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTA IMYTH OT BPEMEHU IMPU PABHOYCKOPEHHOM
JIBMOKCHUHU O3 HavallbHOW CKOPOCTH.

[TpoBepka rumoTesbl: eciiy MpU PAaBHOYCKOPEHHOM JIBUYKEHUH 0€3 HauaabHOU
CKOPOCTHU ITyTH OTHOCSITCSL KaK PsiJi HEYETHBIX YKCEJI, TO BpEMEHA OJMHAKOBBI.

HccnenoBanue NBUKEHUS Tella, OPOIIEHHOIO MO YIJIOM K TOPU30HTY.

HccnenoBaHnve 3aBUCUMOCTH  CHJIBI  TPEHUS CKOJIBKEHHSI OT  CHJIBI
HOPMAJIBHOTO JaBJICHHUS.

Omnpenenenre KO3PpPUIMEHTA TPEHUS CKOJIBKECHHUS.

Onpenenenue KECTKOCTH NPYKUHBI.



HccnenoBanre 3aBUCUMOCTH CHJIb YIPYTOCTH, BO3HUKAIOIIEH B IPYKUHE, OT
cTerneHu aepopMaIiy Mpy>KUHEI.

OmnpeneneHue pabOThl CUIIBI TPEHUS MPU PABHOMEPHOM JABUKEHUU TEJa IO
TOPU30HTATBHON TOBEPXHOCTH.

Onpenenenue pabOTbl CUJIBI  YINPYrOCTH TMpU  MOABEME Tpy3a C
MCIIOJIb30BaHUEM HEMOJIBUKHOTO U TTOJABUAKHOTO OJIOKOB.

Paznen 9. Mexanuveckue Koj1e0aHus U BOJHBI.

KonebarensHoe neuxenne. OCHOBHBIE XapaKTEPUCTUKU KOJIECOAHUM: IEPHO/I,
4yacToTa, aMIUIMTyJa. ['apMoHMYeckue KojieOaHus. 3aryxaroliue KoJieOaHus.
Boinyxiennbie konebanus. Pesonanc.

MaremaTnuecknii U TPYKUHHBIM MasTHUKHU. [IpeBpamienue sHeprum npu
KO0JIEOATEIILHOM JIBU)KEHUH.

Mexannueckue BoJIHBL. [IpomonbHble W monepedHble BOJIHBL. (CBOMCTBa
MEXaHUYECKUX BOJIH: HHTepepeHus u nudpakius. JJinHa BOJIHBI U CKOPOCTH €€
pacripocTpaHeHus. MexaHnuecKre BOJHBI B TBEPJIOM TeJie, CEHCMUYECKUE BOJTHBI.

3ByK. Pacnipoctpanenue um otpaxkeHue 3ByKa. [ pOMKOCTH 3ByKa W BBICOTA
ToHa. Pe3zonanc B akyctuke. Mudpa3sByk u yinbTpasByk. Hcmnonb3oBaHue
yJIbTPa3ByKa B COBPEMEHHBIX TEXHOJIOTHUSX.

Jemoncmpayuu.

HaOmronenne koneOanuii Tel mod OEHCTBUEM CHIBI TSKECTH W CUJIBI
YOPYTOCTH.

Hab6mronenue xonebanuii rpy3a Ha HUTH U Ha TIPYKUHE.

HaOmronenne BeIHYKICHHBIX KOJIGOAHUM U pe30HaHCa.

PacnipocTpaneHue npo10IbHBIX U MOMEPEYHBIX BOJIH (HA MOJIETIH).

HaGmronenne natepdepeHunn U 1uppakiiiv BOJIH Ha TOBEPXHOCTU BOJIBI.

HaOmronenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKyCTHYECKHI1 pe30HaHC.

Jlabopamopuwie pabomul u onvimaol.

OmnpeneneHue 4acTOThI U NMEepUojia KojaeOaHui MaTeMaTHYECKOT0 MasTHHUKA.

OmnpeneneHue 4acToThl U MEPUoa KoJieOaHU PYKUHHOTO MasiTHUKA.

HccnenoBanre 3aBUCUMOCTH TIepuoa KojieOaHU Tpy3a Ha HUTH OT JJIMHBI
HUTHU.

HccnenoBanre 3aBUCUMOCTH TIEPHO/Ia KOJIEOAaHUHN MPYKMHHOTO MasTHUKA OT
Macchl rpy3a.

[IpoBepka HE3aBUCUMOCTH TEpHOJa KOJeOaHUN TIpy3a, MOABEHICHHOTO K
JIEHTE, OT MaccChl Tpy3a.

OMnbIThI, AEMOHCTPUPYIOIIUE 3aBUCUMOCTD MEPUOJIa KOJIEOAHUI MPYKUHHOTO
MasiTHUKA OT MaCChl IPy3a U KECTKOCTH MPYKUHBI.

N3mepenne yckopeHusi CBOOOIHOTO MaJeHUS.



Paznea 10. DneKTpOMArHUTHOE MOJI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.

DONEeKTpOMarHuTHOE  ToJie.  DJEKTPOMAarHuTHble  BOJHBL.  CBOiCTBa
AIIEKTPOMArHUTHBIX BOJH. [llkana »JeKTpoMarHUTHBIX BOJIH. Mcmonb3oBaHue
AIEKTPOMArHMTHBIX BOJIH IS COTOBOM cBsi3U. Pammonokanus. Kocmuueckas
CBA3b.

OnexkTpomarHuTHas npupoaa cBera. CkopocTh cBeTa. BoIHOBBIE CBOWCTBa
cBeTa: MHTephepeHLrs U AUPPaKIIHsL.

Jemoncmpayuu.

CBOIICTBA PJIEKTPOMATHUTHBIX BOJIH.

HNurepdepenius u nudpaxius cBera.

Jlabopamopuvie pabomul u onvimel.

W3yyeHue CBOMCTB 3JIEKTPOMATHUTHBIX BOJH C MOMOIIBIO MOOMJIBHOIO
TenedoHa.

[TpoBeneHne onpITOB MO HAOIIOAEHUIO UHTEP(EPEHIIMU U AUPPAKIIMU CBETA.

Paszgea 11. CBeroBble siBJICHHS.

JlyueBass MoJenb CBE€Ta W TE€OMETpUYecKas ONTUKa. VICTOYHHMKHM CBeTa.
[IpsmonuHeliHOEe pacnpocTpaHeHue cBera. 3atMeHus ComHna wu o JIyHBL
Otpaxenue cBera. Ilnockoe 3epkano. 3akoH oTpaxeHust cBeta. I[loctpoeHue
M300pakeHUit, CHOPMUPOBAHHBIX 3EPKATIOM.

[Ipenomiienue cBeta. 3akoH npesnomiieHud cBeta. [loHoe oTpakeHue cBeTa.
Hcnonb30BaHuE MOTHOTO OTPAXKEHUSI B ONTUYECKUX CBETOBOAAX, ONTOBOJOKOHHAS
CBSI3b.

Jlunza, xonx nyderr B nuH3e. @Popmyna TOHKOM JMH3BL llocTpoeHue
n300pakeHnii, CHOPMHUPOBAHHBIX TOHKOW JHH30M. OnTuyeckas cucrema
¢doToanmapata, MHUKpPOCKONAa M Teneckona. [7ma3, Kak ONTHYECKas CcucTeMma.
bim30opyKkocTh U 1adbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HetoTona. Croxenwue
CHEKTpaJIbHBIX UBETOB. JlHcnepcus cBeTa.

Hemoncmpauuu.

[TpssMosMHEHOE PACIPOCTPAHEHNUE CBETA.

OTtpaxeHune cBeTa.

[Tomy4yenune n300paxeHU# B TIIOCKOM 3€pKaJie.

[IpenomiieHue cBera.

OnTuuecKkuii CBETOBO/I.

Xop nydei B coOuparonieit JIMH3e.

XO0J ny4yelr B pacCeuBaIOIIEH JIMH3E.

[Tomyuenue n300pakeHnii ¢ TOMOIIBIO JIMH3.

[Tpunuun geictBus GoroanmnapaTa, MUKPOCKOIA U TEJIECKOIIA.

Monenb riasa.



Pa3noxenue 6eoro cBera B CIEKTP.

[Tomyuenue 6em0ro cBeTa NpH CI0KEHUH CBETA Pa3HBIX I[BETOB.

Jlabopamopuvie pabomul u onvimol.

HccnenoBanre 3aBUCHMOCTH YIVIA OTPaKEHUSI CBETOBOrO Jyda OT yIJia
MaJICHUS.

W3yyeHnue CBOMCTB N300paKEHUSI B INIOCKOM 3€pKalie.

HccenenoBanne 3aBUCUMOCTH yTJIa IIPEJIOMIICHHS OT yIJIa MAJEHUs CBETOBOTO
Jy4a Ha TPAHULIE «BO3AYX—CTEKIIO».

[Tonyuenue n300paxeHuit ¢ TOMOLIBI0 COOMPAIOIICH JTNH3BI.

Omnpenenenne (pOKyCHOrOo pacCTOSIHUS M ONTUYECKOW CHJIbI cOOMparoleit
JINH3BI.

OnBITHI IO Pa3JIOKEHUIO OEJIOr0 CBETA B CIIEKTP.

OmnbITel 1O BOCHPUATHIO 1IBETA IMPEAMETOB NpHU HUX HAOIIOJECHUH uepe3
[[BETOBbIE (DUIIBTPHI.

Paznen 12. KBaHnTOBbBIE SIBJICHUS.

OmneiTel Pe3epdpopna v mianerapHas mojens atoma. Monens atroma bopa.
Hcnyckanue u normonieHne ceeta aroMoM. KBaHTel. JInHevaTeie CIIEKTPHI.

PagnoaktuBHocTh. Anb(a-, 6eta- u raMma-uznydeHusi. CTpoeHHue aTOMHOTO
anpa. Hykionnas wmoxaens aromHoro sapa. W3orombel.  PaamoakTuBHBIE
npespanieHus. [lepuon monypacnana atomHbix siaep. JeicTBue paauoakTUBHBIX
W3JIyYEHUH HA )KUBBIE OPraHU3Mbl. 3alUTa OT PAIHOAKTUBHOTO U3ITyYECHUS.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apsAJ0BOTO M MACCOBOIO YHCEIL.
OHeprus CBsI3M aTOMHBIX sfep. CBsA3b MacCel W dHEpruu. Peakuuu cHHTE3a U
nenenus suaep. Mcrounukum sHeprum ConHua u 3BE34. SnepHas sHepreTuka.
DKOJIOTMYECKHE MPOOJIEMbI SAEPHONM SHEPTETUKH.

Hemoncmpauuu.

CreKTpbl U3ITy4YEHHSI U TTOTJIOLICHUS.

CrexTpsl pa3In4yHbIX Ta30B.

CnekTp Boaopoa.

Hab6mronenue TpekoB B kamepe Bunbcona.

PaboTa cuérunka HOHU3UPYIOUINX U3ITYyYEHUH.

Peructpanus n3mydeHusi IpUPOIHBIX MUHEPATIOB U MTPOJAYKTOB.

Jlabopamopuvie pabomul u onvimaol.

HabGnrogenune CrionHbIX U JIMHEWYAThIX CIEKTPOB U3ITyUCHHUS.

HccnenoBanre TPEKOB: U3MEPEHUE DHEPTUU YACTHULIBI 10 TOPMO3HOMY MYTH
(mo dhoTtorpadusam).

W3mepenne paanoakTUBHOTO (oOHA.

IHoBTOPUTEIBLHO-0000 1AM MOAYTb.



[ToBTOpHUTENHEHO-00001AIOMINI MOTYIb TIPEIHA3HAYEH JIsl CUCTEMAaTU3alun
u  0000IEHWS TPEIMETHOTO  COACP)KAHWSA H  OMbITa  JICSITCIBHOCTH,
npUOOPETEHHOTO MPU M3YYEHHH BCEro Kypca (pu3mku yriayOiaEHHOTO ypoBHS, a
TaKKe ISl IOJITOTOBKM K OCHOBHOMY T'OCY/IapCTBEHHOMY 3K3aMEHY 10 (pU3HKE.

B nmpomecce wu3ydeHuss JaHHOTO MOIYJSI PEANU3YIOTCS M TOJIy4aroT
JajpHeWIlee pa3BUTHE Y4eOHbIE JCHCTBUS, OOECHEUYMBAIONINE JOCTHKEHUE
OpPEIMETHBIX M METalNpeJIMETHBIX pe3yJbTaToB o00y4yeHus, (opMUPOBaHKE
€CTECTBEHHO-HAYYHOW TPAMOTHOCTH: OOBSICHEHUE U ONHUCAHUE SIBJICHUI HA OCHOBE
npuMeHeHus: GU3NYECKUX 3HAHWM, MCCIeA0BaTEeNbCKUE NEUCTBUS (BBIIBUKEHUE
TUIIOTE3, ITOCTAHOBKA ILIEJIM M IUIAHWPOBAHUE MCCIICAOBAHUS, AHAIN3 JAHHBIX U
MOJIy4Y€HHUE BBIBOJIOB).

[IpeanoututenbHO (HOpMOM OCBOEHUST MOAYJsSL SIBIAETCS IPAKTHKYM,
porpamMma KOTOpOTO BKJIFOUYAET:

peuieHue 3a1ad, OTHOCSIIMXCA K PasIMYHBIM pasfellaM M TeMaM Kypca
(U3HUKHY, B TOM YKCIE 33]]a4, UHTETPUPYIOLIUX COAEPKaHUE PA3HbIX Pa3/IeIioB;

BBITIOJTHEHUE JIA0OPATOPHBIX padOT U OMBITOB (BKJIOYAst PaOOTHI U OMBITHI U3
NEepeUyHe K pas3fenaM Kypca) B YCIOBHUSAX CaMOCTOSATENBHOIO IJIAHUPOBAHUS
IPOBEJCHUS UCCIIE0BaHMs, BbIOOpa 1 000CHOBAaHUSI METOAA U3MEPEHMSI BEIUUNH,
COOPKH 3KCIIEPUMEHTAIBHON YCTaHOBKHU;

BBINIOJIHEHHE MPOOJIEMHBIX 3aIaHUI MPAKTUKO-OPUEHTUPOBAHHOTO XapakTepa
(3amaHusl O €CTEeCTBEHHO-HAyYHOH TIpaMOTHOCTH), B TOM YHCIE 3aJaHUN C
MEXIIPEIMETHBIM COJIEPKAHUEM;

paboTy HaJ rPYNIOBBIMU WM UHAUBUAYAILHBIMHU MPOEKTAMH, CBSI3aHHBIMU C
coJiep>KaHreM Kypca (pU3uKH.

N3ydeHre MOBTOPUTEIBLHO-0000IIAIONIETO MOJIYJIS MOXKET 3aKaHUMBATHCS
MPOBEICHUEM JMArHOCTUYECKON padOThl 3a Kypc (DU3UKH YIIIyOJIEHHOIO YPOBHS,
BKJIFOYAIOIIEH 3a/laHds Pa3HOTO YpPOBHS CIIOXKHOCTH. Pe3ynbTaTsl BBITOIHEHUS
JMarHOCTHYECKON paboThl MOTYT MOKa3bIBaTh CTENEHb TOTOBHOCTH O0YYarOIINXCs
K OCHOBHOMY TOCyJapCTBEHHOMY JK3aMeHy 1o (Qu3uKe, a TaKxke
CBUJIETEIBCTBOBATH O JOCTUTHYTOM YPOBHE €CTE€CTBEHHO-HAYYHOU IPaMOTHOCTH.



[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMEI 110 ®U3UKE
HA YT'JIYBJIEHHOM YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

N3yyenue ¢u3MKu HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO
Ha JOCTMKCHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

B pesynbrare nzyueHus GU3MKU HA YPOBHE OCHOBHOT'O 00111er0 00pa3oBaHUs
y oOyuaromerocss OyayT cpopMuUpoBaHbl CIEAYIONINE JIUYHOCTHBIE PE3yJIbTaThl B
YaCTHU:

o I)nampuomuuecxkozo éocnumanus:

MPOSIBJICHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUHCKOM
bu3nUecKoil HayKH;

[IEHHOCTHOE OTHOIIIEHHE K IOCTHXKEHHUSIM POCCUNUCKHUX YUEHBIX-(DU3UKOB;

o 2)2pasrxcoanckozo u Oyxo8HO-HPAECMEEHHO20 60CHUMAHUA:

TOTOBHOCTh K aKTUBHOMY YYaCTHUIO B OOCYXJACHUU OOIIECTBEHHO 3HAYMMBIX
U DTHUYECKUX MPOOJEeM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTHKEHUN
busuKy;

OCO3HAHHE BAXKHOCTH MOPAIbHO-ITUYECKUX MPHUHIUIOB B JEATCIHHOCTH
Y4EHOTO;

o 3)acmemuueckozo 60CHUMAHUA:

BOCIIPUSTHE ICTETUYECKUX KaueCTB (PM3MUECKOW HAyKH: €€ TapMOHUYHOTO
MIOCTPOEHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

e 4)uennocmu Hayuno20 nO3HAHUA:

OCO3HAHHUE IIEHHOCTH (U3NUECKON HAyKU KakK MOIIHOTO HWHCTPYMEHTa
MO3HAHHUSI MHPA, OCHOBBI PAa3BUTUS TEXHOJOTWHM, BAXKHEHIIEH COCTAaBIAIOLICH
KYJIBTYPBIL;

OpUEHTAalUsl B JCSATEIBHOCTA HAa COBPEMEHHYIO CHCTEMY HAy4HBIX
MpeACTaBICHUM 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUSI IPUPOJIBI;

pa3BUTHE HAY4YHOH JHO003HATEIHLHOCTH, HMHTEpPEca K HCCIeI0BATEIbCKON
JEATEIIbHOCTH;

e 5)popmuposanusn Kynomypel 300p06bsa u IMOUUOHATLHO20 O1A20N0YHUA:

OCO3HAaHMUE IIEHHOCTH Oe30macHOro oOpa3a KU3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpE, BaXXHOCTH TIpaBWi 0€30MacHOro TMOBEACHUS Ha
TpaHCIOpPTE, Ha JOpOorax, C OJJIEKTPUUYECKUM M TEIUIOBBIM O0OpYIOBAHHEM B
JIOMAIITHUX YCIIOBHUSIX;

chOpMHPOBAHHOCTh HaBbIKa pedJeKkcud, MPU3HAHWE CBOETO TMpaBa Ha
OLIMOKY M TaKOTO e MpaBa y APYyroro YeiaoBeKa;



e 6)mpyooeozo eocnumanus:

aKTUBHOE YYacTHE B pEIIECHWM MPAKTHUYECKUX 3a7ad (B paMKax CEMbH,
oOpa3oBaTenbLHON OpraHu3aIiy, ropoja, Kpas) TEXHOJOTUYECKON M COIMaIbHOM
HaIpaBJICHHOCTH, TPEOYIOIIUX B TOM YUCIIE U PU3NYECKUX 3HAHUIM;

HMHTEPEC K MPAKTUYECKOMY U3yUEHHUIO Mpodeccuid, CBI3aHHBIX ¢ (HU3UKOI;

e 1)IKON02UUECKO20 BOCNUMAHUA:

OpUEHTAlUS Ha MpPUMEHEHHE (PU3MUECKUX 3HAHWUW AJIA pelleHus 3aaady B
00JaCTH  OKpyXKaromieil cpefpl, IUIAHUPOBAHUSA TMOCTYNKOB M OIEHKA UX
BO3MO>KHBIX MOCJIEACTBUAN JIJIsI OKPYKAIOIIEH CPEJIbI;

OCO3HaHHME TJI00aTBHOTO XapakTepa JKOJIOTMYECKHX MpoOJeM M IMyTed ux
pElIeHHS;

o 8)adanmavyuu K U3MEHAIOUWUMCA YCTI06UAM COUUAILHOU U RPUPOOHOU
cpeowl:

NOTPEOHOCTh BO B3aUMOJICUCTBUM TIPU BBIMOJHEHUU HUCCICIOBAHUM U
MPOEKTOB (PU3NUECKOIN HANIPABIEHHOCTU, OTKPHITOCTh OMBITY U 3HAHUSM JIPYTHUX;

MOBBIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH 4e€pe3 IMPaKTHYECKYIO
NeSATEIbHOCTD;

noTpeOHOCTh B (DOPMHUPOBAHUM HOBBIX 3HAHWUU, YMEHUU (HOPMYIUPOBATH
UJIEH, TIOHATHS, TUTIOTE3BI O (PU3UUECKUX OOBEKTAX U SIBICHUSIX;

OCO3HaHUE Ae(UIIMTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEN B 00JacTH
busuKy;

IUIAHUPOBAHUE CBOETO PAa3BUTHUA B TPUOOPETEHHH HOBBIX (U3UYECKUX
3HAHUU;

CTPEMJICHUE aHATTM3UPOBATh U BBISBIATH B3aUMOCBSI3U MTPUPO/IBI, 00IIIECTBA U
HSKOHOMHKH, B TOM YHCJIE C UCIIOJIb30BAaHUEM (PU3UUECKUX 3HAHUM;

OLICHKA CBOMX JEWCTBUU C YYETOM BIMSHHS Ha OKPYXKAIOLIyI Cpeny,
BO3MOYKHBIX TJIO0QTBHBIX TTOCIIECTBUN.

METANPEAMETHBIE PE3YJIbTATBI

B pesynabTaTe OCBOCHHS TpOrpaMmbl MO (U3UKE HA YPOBHE OCHOBHOTO
oO1iero 06pa3zoBanus y o0ydaronierocs: OyayT chopMUpOBaHbl MeTanpeaAMeTHbIe
pe3yJabTaThl, BKIFOYAIOIINE TI03HABATEIbLHBIC YHUBEPCATIbHBIC YICOHBIC NEHCTBUS,
KOMMYHUKATHBHBIC  yYHUBEPCAJIbHBIC  Y4eOHBIC  JICUCTBUS,  PETYJISTUBHBIC
YHUBEpCaAIbHBIC YI€OHBIC TICUCTBUS.

IMo3HaBaTeIbHbIE YHHBEPCAJIbHbIE YUeOHbIE JeiiCTBUS
ba3oBble 1ornueckue aAefcTBUA:
BBISIBIIAITH WM XapaKTepU30BaTh CYIIECTBCHHBIC TMPU3HAKK OOBEKTOB
(ssBNIEHMI ), KJITaCCU(PUIIMPOBATH UX;



BBISIBIIATH 3aKOHOMEPHOCTH W TPOTHUBOPEUUS] B pacCMaTpUBaEMbIX (haKTax,
JAHHBIX U HAOFOACHHSIX, OTHOCSIIUXCS K (PU3NIECKUM SIBIICHHSIM;

BBISIBIIATh TPUYUHHO-CIICJICTBEHHBIC CBS3U TPH HW3YYEHUU (DU3NIECKUX
SBJICHMM M TIPOIIECCOB, JI€NIaTh BBIBOJbLI C HCIIOJB30BAHUEM JEAYKTUBHBIX U
WHIYKTUBHBIX  YMO3aKJIIOYEHHH, BBIIBUTaTh THUIOTE3bl O  B3aMMOCBS3SIX
(bU3UYEeCKUX BEINYHH;

CaMOCTOSITENIFHO BBIOMpATH CIOCO0 pemieHus yueOHo (u3nueckor 3amauu
(cpaBHEHHE HECKOJIbKMX BApUAHTOB PEILIEHUS, BHIOOpP Haubojee MOIXOSIIETO C
y4€TOM CaMOCTOSITENIbHO BBIJICIICHHBIX KPUTEPHUEB).

ba3zoBble ucciaeaoBare/bCKue 1eCTBUA:

MCIIOJIB30BaTh BOMPOCHI KAK MCCIIEI0BATEILCKUN HHCTPYMEHT TTO3HAHMS;

MPOBOJUTH MO CAMOCTOSATEIBHO COCTABICHHOMY IUIAHY OIBIT, HECIOMXHBIM
bu3UeCcKuil SKCIIEPUMEHT, HEOOIBIIIOE UCCIIeI0BaHNE (PU3NIECKOTO SBIICHUS;

OILICHMBATh HA MMPUMEHUMOCTh U JOCTOBEPHOCTHh MH(OPMAIUIO, OTYUYECHHYIO
B XO/JI€ UCCJIEOBAHMS WJIU SKCIIEPUMEHTA;

CaMOCTOSITeNIbHO (OpMYJIHpPOBaTh OOOOIIEHUS U BBIBOJBI IO pe3ysibTaTaM
POBENEHHOTO HAOIIOAEHUS, OIbITA, HCCIIEIOBAHUS;

MIPOTHO3UPOBATh BOZMOXKHOE JaJIbHENIIee pa3BUTHE (HU3UUECKUX MPOIECCOB,
a TaKKe BBIJBUTATH MPEIINOJIOKEHUS 00 MX Pa3BUTUM B HOBBIX YCIOBHUSAX H
KOHTEKCTax.

Pabora ¢ undpopmaunmeii:

MPUMEHSTh PA3JIUYHBIE METOMbI, HHCTPYMEHTHI M 3aIlpPOChl MPU TMOUCKE U
otOope UH(pOPMAIIUU UITU JAHHBIX C YUYETOM MPEIJIOKEHHON yueOHOM (hrU3UIeCKOi
3a/1auu;

aHaJIM3UPOBaTh, CHUCTEMATU3UPOBATh W UHTEPIPETUPOBATH HH(OpPMAILIHIO
Pa3JIMUHBIX BUJOB U (HOPM TPECTABIICHHUS;

OIICHMBATh HANEKHOCTh HH(POPMANMKM TIO KPUTEPHSAM, MPEIIOKECHHBIM
yauTeseM uin chOpMyITHPOBAHHBIM CAMOCTOSTEIBHO;

CaMOCTOSITEJTbHO  BBIOMpaTh  ONTUMalbHYHO  (opMy  MIpeACTaBICHUS
uHpopMalMu W WJUTIOCTPUPOBATH pEIIacMble 3a7ayd HECJIOXKHBIMH CXEMaMHu,
JarpaMMamu, MHOM Tpadukoil 1 UX KOMOMHAIUSIMU.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIe 1eHCTBHS:

B XOJ€ OOCYXJeHHs ydyeOHOro MmaTepuasa, pe3yJbTaTOB JIA0OPATOPHBIX
paboT W MPOEKTOB 3aJaBaThb BOMPOCHI IO CYIIECTBY OOCYKIAaeMOW TeMbl U
BBICKA3bIBaTh WJEW, HALEJICHHbIE Ha PEIICHHE 3aJa4d MW [OAJEpKAHUE
0J1aroKeIaTeIbHOCTH OOIICHHUS,

COIIOCTABJIATh CBOM CYXKJIECHHUS C CYKICHUSIMH JIPYTMX YYaCTHUKOB JAMAJIOra,
OoOHapyXMBaTh pa3IM4MUe U CXOACTBO MO3UIIMIA;

BBIPAKATh CBOKO TOUYKY 3PEHUS B YCTHBIX U TUCBMEHHBIX TEKCTAX;



nyOIMYHO TMPEACTABIATH PE3YJIbTAThl BBHIMOIHEHHOTO (PU3UYECKOTO OIBITA
(9KCTIEpUMEHTA, UCCIIEIOBAHUS, IPOCKTA);

MOHMMATh U MCIIOJNB30BAaTh MPEUMYIIECTBA KOMAaHAHOW M MHIWBUIYaIbHOU
paboTHI PH pelIeHNH KOHKPETHOU (hrU3HYEeCcKOil POOIEMBI;

NPUHUMATD 1EIH COBMECTHON JEATENbHOCTH, OPTaHU30BBIBAThH JIEHCTBHS 110
e€ JOCTM)KEHHUIO: DACHpeNeNsiTh pOoJId, OO0CYXJaThb IPOLECChl U Pe3yJbTaThl
COBMECTHO paboThl, 0000111aTh MHEHHSI HECKOJIBKUX JIIOJICH;

BBINOJIHATh CBOIO 4YacTb pabOThI, JOCTUTash KaueCTBEHHOTO pe3yJbTara IIo
CBOEMY HAIIPaBICHUIO M KOOPIWHHUPYS CBOM ACHCTBUS C APYTUMH YJICHAMHU
KOMaH/1bl;

OLICHMBATh KauyeCTBO CBOEro BKJaJa B OOMMIA MPOIYKT IO KPUTEPHUSIM,
CaMOCTOSITENTEHO C(POPMYITHPOBAHHBIM yUACTHUKAMHU B3aMMOCHCTBHSI.

PeryasiTuBHbIe YHHBepPCAJbHbIE YUeOHbIE NeiCTBUS
Camoopranusanus:

BEISIBIIATH TIPOOJIEMBI B )KU3HEHHBIX M YICOHBIX CUTYAIHSIX, TPEOYIOITUX IS
pereHus: GU3NUEeCKUX 3HAaHUM;

OPUEHTHUPOBATHCS B  PA3IUYHBIX  MOAXOAAX  TMPUHITHS  PEIICHHM
(MHAMBUAYATBHOE, IPUHSATHE PEIICHUSI B TPYIINE, IPUHATHE PEIICHUA TPYIIION);

CaMOCTOSTEIILHO COCTABJIATh AJITOPUTM pEIIeHUS (U3NYECKOW 3aavd WIIH
IJIaH HCCIEOBaHUS C Y4YETOM HWMEIOIMIUXCA PECYpCOB U COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEeHTUPOBATh MIpeIjiaraéMble BAPUAHTHI PEIICHUM;

JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTPOJIb, YMOIMOHAJILHBII HHTEJJIEKT:

JaBaTh aJICKBAaTHYIO OIICHKY CUTYaIluH M TIpeJjIarath IjiaH e€ N3MCHCHHUSI,

OOBSCHATh  TPUYMHBI  JOCTHRKEHUS  (HEIOCTW)KEHHS)  PE3yJIbTaTOB
NeSATeTLHOCTH, JaBaTh OIIEHKY IPHOOPETEHHOMY OTIBITY;

BHOCHUTb KOPPEKTHUBHI B JEATEIHHOCTh (B TOM YHCJE B XOJ BBITIOJIHCHHS
(GU3UYECKOTr0 HCCIEAOBAaHUS WIIM TPOCKTa) HA OCHOBE HOBBIX OOCTOSTEILCTB,
WU3MCHUBIIIMXCS CUTYaIlUi, YCTAHOBJICHHBIX OIMMOOK, BOSHUKIIIMX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEJIU U YCIOBUSM.

CTaBUTH Ce0s HA MECTO JIPYroro YesoBeKa B XOJ€ CIopa WIH IUCKYCCUM Ha
HAy4YHYIO TEMY, IOHUMATh MOTHBBI, HAMEPECHUS U JIOTHKY JIPYTOTO.

MPU3HABaTh CBOE MIPABO HA OIMMOKY MPH PEIICHUH (PU3NYCCKUX 3a7ad WU B
YTBEPKJICHUSIX HA HAYYHBIE TEMBI U TAKOE K€ MPaBO JAPYToro.

ITPEAMETHBIE PE3YJ/IbTATDBI

K xoniy oOydeHus ¢ 7 kaacce npeIMeTHbBIE pe3yabTaThl HA YTITyOJIEHHOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:



UCIIOJIb30BaTh MOHATUSA: (PU3NUECKUE U XUMUYECKUE SIBICHUS, HAOIIOACHHE,
IKCMEPUMEHT, MOJeNb, THUNOTe3a, CAUHUIBI (U3HMUYECKUX BEIUYHMH, aToM,
MOJIEKYJIa, arperaTHbleé COCTOSIHUA BellecTBa (TBEPAOE, )KUAKOE, ra3000pa3Hoe),
MEXaHUYeCKOe JBWKEHUE (paBHOMEpPHOE, HEpPaBHOMEPHOE, MPSMOJIMHEHHOE),
TpPaeKTOpHsi, PaBHOJCHCTBYIOIAsl cuj, aeopmanusa (ympyras, IUIacTUYecKas),
HEBECOMOCTb, COOOILAIOIINECS COCYIbI;

YBEPEHHO pa3inuaTh sBieHusA (Iupdy3us, TEMIOBOE ABMKEHHUE YaCTHII
BEIIIECTBA, PABHOMEPHOE JBWXKEHUE, HEPAaBHOMEPHOE JBWKEHHUE, WHEPIUS,
B3aMMOJICUCTBHE TEJ, PABHOBECUE TBEPJBIX TEJl C 3aKPEIIEHHON OChIO BpalleHUS,
nepegavya J1aBjIeHUS TBEPABIMHM TeJaMH, >KUJIKOCTSIMHU U Ta3aMu, aTMochepHoe
JTaBJICHUE; TIaBAaHUE TEJI, IPEBPAIICHUS MEXAHMYECKOW SHEPTHUH) MO OMUCAHUIO HX
XapaKTEpPHBIX CBOWCTB M HAa OCHOBE OIBITOB, JEMOHCTPUPYIOIIMX JaHHOE
(duznyecKoe sBIICHUE;

pacro3HaBaThb  MpPOSIBICHHE  HM3YYEHHbIX  (U3MUECKUX  SBJICHUM B
OKpYXaroleM Mupe (B TOM uucie (PU3NYECKUe SBJICHUS B MPUPOJE: MPUMEPHI
JBW>KEHUS C PA3IMYHBIMA CKOPOCTSIMHM B KMBOW M HEXXUBOW NPUPOJE, NEUCTBUE
CWJI TSKECTH, TPEHHMsI, YIPYTOCTH B MPUPOJIE U TEXHUKE, BIUSHHUE aTMOC(HEPHOro
JIABJICHUSI Ha >KMBOW OpraHW3M, IUIaBaHHWE PbIO, pblYard B TeJie YeJIOBEKa), MpHU
ATOM MEPEBOJUTH NMPAKTHUECKYIO 3a/ady B Y4€OHYIO, BBLICIATH CYLECTBEHHBIE
CBOMCTBA (TIpU3HAKH) (DU3UUECKUX SIBJICHUI;

ONKCHIBATh HM3YyYEHHBIE CBOMCTBA TeJl W (PU3UUECKUE SIBJICHUS, UCIOJIb3YS
dbu3nyeckue BeIWYHMHBI (Macca, O0BEM, IUIOTHOCTH BEIIECTBA, BpEMs, ITyTh,
CPEIHSsI CKOpPOCTb, CHJIa YIPYTrOCTH, CHJIa TSKECTH, BEC TeJa, CWJIA TPEHUS,
JaBJeHUE TBEPIOro Teja, AaBil€HHE CTOi0a >KMJKOCTH, BBITAJIKMBAIOIIAs CuUJIa,
MexaHuveckas padoTa, MOIIHOCTb, IJIEYO CHJIbI, MOMEHT CHJIbI, KO3(P(PULIHEHT
MOJIE3HOTO IEUCTBUS MEXAHU3MOB, KHHETUYECKAsl M NOTEHLUUANIbHAS SHEPTHS] ), IPU
OMMMCAHWH TIPABWJIBHO TPAKTOBATh (DU3WYECKUN CMBICT HCTOIb3YEMbIX BEJIUYMH,
ux O0OO3HAUCHUS W EOUHUIEI (U3UYECKUX BEIWYUH, HAXOIUTh (POPMYIIHI,
CBS3BIBAIOLIUE JIAHHYIO (DU3UYECKYIO BEIMYHUHY C IPYTUMU BETUYMHAMHU, CTPOUTD
rpaduKy U3y4eHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYMH;

XapaKTEepU30BaTh CBOMCTBAa Tell, (U3MYECKUE SBJICHUS U MPOIECCHI,
UCIIOJIB3Yys MpaBUjia CI0XKEHUsl Cuil (BAOJb OJHOM mpsiMoi), 3akoH ['yka, 3akoH
[lackans, 3akoH Apxumena, MPaBUJIO paBHOBeCcHs pblyara (00Ka), «30J0TOE
NpPaBUJIO» MEXAaHUWKH, 3aKOH COXPAHEHUS MEXAHMYECKOW JHEpruu, IMpU STOM
JaBaTh CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHAa M 3alUCBHIBATh €r0 MAaTeMaTHYECKOe
BBIPAKEHHUE;

CTPOUTH MPOCThbIEe (PU3MUECKHE MOJENIU PEATbHBIX OOBEKTOB, MPOLIECCOB U
SBJICHUM, BBIJCNATh INPU STOM CYLIECTBEHHBIE M BTOPOCTEIICHHBIE CBOMCTBA



O00BEKTOB, MPOLIECCOB, IBICHUM, MPUMEHATH GUZNUECKUE MOJIEIH AJIsi OObICHEHUS
(bu3MYECKUX MPOIIECCOB U PEIICHUs YUeOHBIX 3a/1a4;

OOBSCHATh (PU3NYECKHUE SIBICHUS, TPOIECCH M CBOWCTBA TEJN, B TOM YHCIIE B
KOHTEKCTE CHUTyallud MpaKkTUKO-OPUEHTHUPOBAHHOIO XapakTepa, MW pellaTh
KayeCTBEHHbIC 3a/ladyd, B TOM 4HCJE TpeOyIOIMEe YHUCICHHOIO OLEHUBAHUS
XapaKTepHBIX 3HAYCHUN (PU3NYECKUX BEIWYUH, MPU 3TOM BBIOMPATH aJE€KBATHYIO
(Gu3MYECKYI0 MOJEIb, BBIBISATH MPUUHMHHO-CIICICTBEHHBIC CBSI3U M BHICTPAUBATh
JOTHYECKYI0 LIEMOYKY pacCyKJIEHUH C ONOpod Ha M3yYEHHBbIE CBOWCTBA
(bu3nyeCKuX SIBICHUHN, PU3NYECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIENIH;

pemars pacuéTHble 3aAaud (B 2—3 IEHCTBUSA) MO M3y4yaeMbIM TeMaM Kypca
(bu3uKy, BIOKMpas aIeKBaTHYIO (PU3HUYECKYIO MOJEINb, C UCIOJIb30BAHUEM 3aKOHOB
1 GOpMyII, CBA3BIBAIOIMINX (PU3NUECKUE BEIMYMHBI, 3aMMUCHIBATh KPATKOE YCIOBUE
U DPa3BEPHYTOE pEIICHHE 3a/layd, BBIABISATH HEIOCTAIOIIME WIM H30BITOYHBIE
JaHHble, OOOCHOBBIBATH BBIOOP METOJA pELIEHUS 3aJauyM, MHCIOJIb30BaTh
CIPAaBOYHBIE JaHHBIC, NMPOBOJUTH MaTeMaTHUYECKUE MpeoOpa3oBaHUS M PacUETHI,
OLICHWBATh PEATMCTUYHOCTh MOJYYEHHOTO 3HAueHUs (PU3MUECKOW BEIMYUHBI H
OTIPEETSATh Pa3MEPHOCTh (PU3UUECKOW BEIWYUHBI, MOITYYCHHON MPH PEIICHUU
3a]a4H;

pacrno3HaBaThb MPOOJEMBI, KOTOpPbIE MOXHO PpEUIMTh MpPU MOMOUIH
buznyecKkux METOAOB, W TpejaraTh OPUEHTHPOBOYHBIA CIOCOO peIIeHHs, B
ONMCAaHWU  WCCIEIOBAHMS  pPAaclo3HaBaTh  MPOBEPSEMOE  MPEATOIOKEHHUE
(runotesy), UHTEPIPETUPOBATH MOJYUYECHHBIN PE3yIbTaT;

MPOBOJIUTH OTBITHI MO HAOMIOACHUIO (DU3UYECKUX SIBICHUN WM (QU3UIECKUX
cBOMCTB Tenl (nuddy3us, TEIIOBOE pPACIIMPECHHE Ta30B, SBJICHUE HHEPIIUH,
W3MEHEHHE CKOPOCTH MPHU B3aUMOJACHUCTBUU TeJN, Mepeaadya JaBICHHS KUIKOCTHIO
U Ta30M, TPOSBICHHUE NEHUCTBUS aTMOCHEPHOTO MaBICHHS, NEWCTBHE MPOCTHIX
MEXaHU3MOB): (OPMYIHPOBATh MPEANOIOKEHNE (TUMOTE3y) O BO3MOXKHBIX
pe3ynbpTaTax HaOJI0IeHUH, CAMOCTOATEIHFHO COOUpaTh YCTAHOBKY M3 M30BITOYHOTO
Habopa o0opyaoBaHus U (OPMYITUPOBATH BHIBOIbI;

NPOBOJAUTH TPSMbIE M KOCBEHHBIE HW3MEpEHUs (PU3UYECKUX BEITUYHH
(paccTosiHUE, TPOMEXKYTOK BPEMEHH, Macca Tena, 00bEM Telna, Chiia, TeMIeparypa,
IUIOTHOCTh JKUAKOCTH M TBEPJOTO Teja, CUja TPEHHUS CKOJBXEHMS, J1aBJICHUE
BO3/lyXa, BBITAJKMBAIOIIAs CHUJIA, JACUCTBYIOUIas Ha MOTPYXEHHOE B >KUJKOCTh
TeI0, KOAI(PPUIMEHT TOJIE3HOr0  JEWCTBUS  NPOCTHIX  MEXaHU3MOB) C
UCIIOJIb30BAaHUEM aHAJIOTOBBIX U LU(PPOBBIX MPUOOPOB, OOOCHOBBIBATH BHIOOD
METOJla W3MEpeHUs, (PUKCUPOBATHh IOKa3aHHUs MNPUOOPOB, HAXOAUTH 3HAUCHUE
U3MEPSIEMOM BETMUYMHBI C TIOMOIIBIO0 YCPEAHEHUS PE3YJIbTaTOB CEPUU U3MEPEHUN U
OLIEHUBATh MOTPEIIHOCTh U3MEPEHUH;



IPOBOANUTH HECIIOXKHBIE JKCIIEPUMEHTAJIbHbIE HCCIEAOBAaHUS 3aBUCUMOCTEN
¢u3nyecKuX BENUYHMH (3aBUCHUMOCTH IMyTH PaBHOMEPHO IABMXKYIIETOCS Tela OT
BPEMEHH JBWKCHHS Tea, CUJIbl TPEHHUS CKOJBXKEHHUS OT CHJIBI HOPMAJIbHOTO
JIaBJICHUs, KayecTBa OOpaOOTKM IOBEPXHOCTEM Tel MU HE3aBUCHUMOCTH CHUJIbI
TPEHMsI OT IUIOLIAJM COINPUKOCHOBEHUS TEJ, CHUJIbl YINPYrOCTH OT YJUIMHEHUS
IPYKUHBI, BBITAJKWBAIOMIEH CHJIBI OT 00BbEMa MOTPYKEHHON 4YacTU Tela U OT
IJIOTHOCTH KUAKOCTH, €€ HE3aBHCHUMOCTH OT IUIOTHOCTU Te€Ja, OT IIyOWHBI, Ha
KOTOPYIO MOTPY’KEHO TEJ0, YCIOBUM IJIaBaHUS TEJl, YCIOBUN paBHOBECHS pblyara
U OJIOKOB): COBMECTHO C YyuuTeleM (QOpMyJIUpOBaTh 3adadyy U THUIOTE3Y
UCCIIEJOBAHMSI, CaMOCTOSTEIbHO IUIAHUPOBATH HCCIIEIOBAHUE, CaMOCTOSTEIbHO
coOMpaTh HKCIEPUMEHTAIBHYIO YCTAaHOBKY C WCIIOJIb30BAHUEM WHCTPYKIIUH,
MPECTaBISTh MOTYYCHHBIE 3aBUCUMOCTH (DPM3UUECKUX BEIMYUH B BUJAC TAOJIHUIl U
rpaUKoB, OLEHUBaTh MOTPEIIHOCTH, JelaThb BBIBOJABI [0 pe3yJibTaTaM
UCCIIEIOBaHMUS;

coON0aTh IMpaBWia TEXHUKM O€30MacHoro Tpyna Impu paboTe cC
71a00paTOPHBIM 000PYIOBAHUEM;

YKa3bIBaTh MPHUHIIAIIBI ACHUCTBHUS MPUOOPOB U TEXHUYECKUX YCTPOHUCTB: BECHI,
TEPMOMETpP, JIUHAMOMETp, COOOLIAalOIIMecsT COCyIbl, OapoMeTp, phblyar,
MOJIBUYKHBIA U HEMOJBUKHBIN OJIOK, HAKJIIOHHAS! TJIOCKOCTb;

XapaKTepU30BaTh MPUHIIUIIBI JEHCTBUS U3yUYEHHBIX MTPUOOPOB, TEXHUIECKUX
YCTPOMCTB M TEXHOJOTMYECKUX MPOLECCOB C OMOPOM Ha MX OMUCaHus (B TOM
quclie: TOJUIMITHUKY, YCTPOHUCTBO BOJONPOBOJA, THAPABINYECKHM mpecc, cudoH,
MaHOMETpP, BBICOTOMEp, MOPIIHEBOM HACOC, ApEOMETpP), MCIONb3YysS 3HAHUS O
CBOMCTBaXx (U3MYECKUX SBJICHUN UM HEOOXOAMMBbIC (U3MUECKHE 3aKOHBI H
3aKOHOMEPHOCTH;

UCTIONB30BaTh CXEMBl M CXEMaTUYHBbIE PUCYHKH H3YYCHHBIX TEXHHUYECKHX
YCTPOMCTB, HM3MEPUTEIbHBIX MPUOOPOB M TEXHOJOTUYECKUX TMPOLECCOB IpHU
pelieHny Y4eOHO-IPaKTUYECKUX 3a/1a4;

MPUBOAUTH MPUMEPHI (HAXOAUTH HHPOPMALIMIO O TPUMEPAX) MPAKTUUYECKOTO
UCTIONB30BaHUsl (DU3MYECKUX 3HAHWW B TOBCETHEBHOW JKMU3HM JIJISI OOECTICUCHUS
0e30MacHOCTH MPHU OOpaIllEHUH C MPUOOpaMHU M TEXHUUYECKHUMH YCTPOWCTBAMH,
COXPAaHEHHUSI 370POBbsI U COOJIIOJEHUS HOPM DKOJOTHYECKOTO IIOBEJICHUS B
OKpYXKaroLIEn Cpeie;

OCYUIECTBJISATH OTOOP UCTOUYHUKOB UH(MOpMAIMU (PU3UUECKOTO CONECPHKAHUS B
HNuTepHeTe, caMOCTOSITENIbHO (QOpMYyNHpysl TOUCKOBBIA 3allpoc, Ha OCHOBE
UMEIOUINXCA 3HAHUM M TMYyTEM CpPaBHEHHUS pPAa3jIMYHBIX HCTOYHUKOB BBIICIATH
uHpOpMaIMIO, KOTOpas SIBISIETCS MPOTUBOPEYMBOM WM  MOXKET  OBITh
HEJIOCTOBEPHOM;



UCIIONIb30BaTh MPU BBHIMOJIHEHUH YUYEOHBIX 33JaHUN HAYYHO-TIOMYJSPHYIO
auTepaTtypy (pusmdeckoro coaepikaHus, CIpaBOYHBbIE MaTepUaibl, PECypChl CETU
WuTepHer, BnaxeTs npuéMaMHU KOHCIEKTUPOBAHUSA TEKCTa, MPeoOpa3oBaHuUs
uH(OpMAaIUU U3 OJIHON 3HAKOBOM CHCTEMBI B JPYTYIO;

co37aBaTh COOCTBEHHBIE KpaTKHE MUCbMEHHBIE U YCTHBIE COOOIIEHUS Ha
OCHOBE 2—3 HCTOYHUKOB MHGpOpMaMu (U3NYECKOTO COJICPKAHHsS, B TOM UHCIE
nyOJMYHO JeNlaTh KpaTKHUE COOOIIEHHSI O PE3yJIbTaTax MPOEKTOB WM YYEOHBIX
UCCIICOBAHNM, MPHU STOM TPaMOTHO HCHOJIb30BaTh WM3YyYECHHBIM MOHATUWHBIN
anmnapar Kypca (U3MKH, COMPOBOXKIATh BHICTYINICHUE MTPE3CHTAIINECH;

OpU BBIIOJHEHUN YYEOHBIX IIPOEKTOB U UCCIENOBAaHUM pacHpeneniTh
00s13aHHOCTH B TpYMIE B COOTBETCTBUM C MOCTABJICHHBIMU 3a/layaMu, CJIEIUThH 3a
BBINIOJIHEHUEM IUIaHA JACHCTBUM, aJeKBaTHO OLIEHMBATh COOCTBEHHBIM BKIIAJ B
JEATEIbHOCTh TPYIIBI, BBICTPAUBATH KOMMYHUKATHBHOE B3aUMOJICHCTBHE,
YUHUTBIBAsI MHEHUE OKPYKAOIIUX.

K koHly oOyueHus ¢ 8 knacce mpeaMETHbIE pPe3yJbTaThl Ha YriayOJIeHHOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTh y 00YUAIOIINXCS YMEHU:

UCIIOJIb30BaTh MOHATUS (Macca M pa3Mepbl MOJIEKYJ, TEIUIOBOE IBUKEHHE
aTOMOB M MOJIEKYJ, arperaTHble COCTOSIHUSA BEIIECTBA, KPUCTAJUIMYECKHE MU
amop(HbIE Tena, HACBIIIEHHBI W HEHACBIIIEHHBIA Map, CHOCOObl M3MEHEHUS
BHYTPEHHEW DHEPIrUM, DJJIEMEHTApHbIA JJIEKTPUYECKUM 3apsisi, MPOBOJHUKH,
NOJIYIPOBOJHUKH, TU3IEKTPUKHA, HICTOYHUKHN ITOCTOSTHHOTO TOKA, AJIEKTPUUECKOE U
MarHUTHOE TOJsl, ONTHUYECKas CUCTEMA) U CHUMBOJIMYECKUN S3BIK (PU3MKHU TNpU
pElIeHUH YYEOHBIX U MPAKTUUYECKUX 3a/]a4;

YBEPEHHO pa3linyaTh SIBJIICHUS (TEIJIOBOE paclIMpeHHe (C)KaTue), TEIIOBOe
paBHOBECHE, MOBEPXHOCTHOE HATSIKEHUE, CMAayMBaHWE, KalWUIIPHBIE SBICHUS,
UCIapeHue, KOHJAEHCAIUs, IUIaBJIEHUE, KpUCTaUIM3alus, KHUIIEHHEe, CIOCOObI
Terionepeaayu (TerIonpoOBOAHOCTb, KOHBEKIIMS, U3TyUEHHUE), TEIIOBbIE MOTEPH,
ANEKTpU3aLUs TeJ, B3aUMOJEHCTBUE 3apsiiOB, JNEHUCTBUS DJIEKTPUUYECKOTO TOKA,
KOPOTKOE€ 3aMbIKaHHE, B3aUMOJICHCTBUE MAarHUTOB, IEHCTBUE MArHUTHOT'O MOJIS Ha
IPOBOJHUK C TOKOM) II0 ONHMCAHUID HMX XapaKTEPHBIX CBOMCTB M HAa OCHOBE
OTIBITOB, AEMOHCTPUPYIOIIUX JaHHOE (PU3NUECKOE SBIICHUE;

pacno3HaBaTh  NPOSBICHHE  M3YyYEHHBIX  (U3MYECKUX  SIBJICHUH B
OKpyXxaromeM wmupe (B TOM uucie (U3HYECKUE SIBICHHUS B MPUPOIE:
MIOBEPXHOCTHBIE W KallWJUISIPHBIE SIBJICHHUS B IMPUPOJE, KPUCTAUIBI B IPUPOJE,
uznyyenue ColHIa, 3aMep3aHue BOJOEMOB, MOPCKHE Opu3bl, 00pa3oBaHUE POCHI,
TyMaHa, WHEs, CHEra, JJIEKTPUYECKUE SIBICHUS B arMmocdepe, SIEKTPUUECTBO
’KUBBIX OpPraHU3MOB, MarHUTHOE ToJie 3eMiid, Aperd MoI0COB, POJIb MArHUTHOTO
noyiss JUisl KU3HM Ha 3emJjie, MOJSIPHOE CHSHUE), TpPU HSTOM MEPEBOAMTH



MPAKTUYECKYI0 3aJadyy B Y4eOHYIO, BBIJEHATh CYIIECTBEHHBIE CBOMCTBA
(mpu3Haky) GU3HUECKUX SBICHMUIA;

OMKCHIBATh M3yYCHHBIE CBOWCTBA TN W (HU3UYECKUE SIBJICHUS, UCIOJB3YS
dbu3nyeckue BEIUYUHBI (TeMmIepaTypa, BHYTPEHHSII DHEpPrusi, KOJUYECTBO
TEIJIOThI, paboTa rasa, yielbHas TEMJIOEMKOCTh BEIECTBA, YAEJbHAs TEIIoTa
IJIABJICHUSI, YJEeJbHasl TEIUIoTa MapooOpa3oBaHMs, YyJElIbHasl TEIUIOTa CroOpaHus
TOTUTHBA, KOA(DPHUITUEHT MOJIE3HOTO ICUCTBHS TEINIOBOW MAITUHBI, OTHOCUTEIhHAS
BJIQXHOCTh BO3/yXa, DJEKTPUUYECKHM 3apsii, CcuUjla TOKa, DJIIEKTPUUECKOe
HaIpsHKEeHUE, COMpOTHBIEHHE NpoBoAaHUKa, DJ[C B 1enM MNOCTOSHHOTO TOKA,
AJIEKTPUUECKOE VYEIbHOE COMPOTUBJICHUE BEIIECTBA, padoTa U MOIIHOCTb
AIIEKTPUUYECKOTO TOKA), IPU OMKUCAHUU MTPABUIIBHO TPAKTOBATh (PU3NUECKUN CMBICIT
UCIIOJB3YEMbIX BEIUYUH, MX O0O3HAYEHUS W E€AUHUIBI (PU3HYECKUX BEIUYUH,
HaXOoJUTh (OPMYJIbI, CBA3BIBAIONIUE JTAHHYIO (U3UYECKYIO BEJIMYUHY C JAPYTUMU
BEJMYMHAMU, CTPOUTH IpadUKu U3YYCHHBIX 3aBUCUMOCTEN (DU3NUYECKUX BEIHYUH;

XapakTepu3oBaTh CBOMCTBA Tel, (U3MYECKUE SIBJICHUS U MPOIECCHI,
WCIIOJIb3Ys OCHOBHBIC MOJIOKEHUSI MOJIEKYJISPHO-KUHETUYECKOW TE€OPUU CTPOCHUS
BEILIECTBA, YpaBHEHUE TEIJIOBOro OajiaHCa, 3aKOH COXPAaHEHHUS SJIEKTPUYECKOIO
3apsina, 3akoH KylloHa, NpUHLMN CYNEPNO3ULUUA 3JIECKTPUUECKUX TMOJIEH, 3aKOH
Owma nnst yyacTka menu, nmpasuia Kupxroda, 3akon Oma 1715 MOTHOM 1€ , 3aK0H
Jxoyns-JleHiia, 3aKOH COXpaHEHHUs SHEPruHu, MPU ITOM pa3audaTh CIOBECHYIO
(GbopMyJIHPOBKY 3aKOHA M €T0 MaTEMaTUYECKOE BHIPAYKEHHUE;

CTPOUTH MPOCThIC (PU3MUECKHE MOJEIN PeaJbHBIX OOBEKTOB, MPOIIECCOB H
SABJICHUM, BBIJEIATH IPU HSTOM CYIIECTBEHHbIE U BTOPOCTEIICHHBIE CBOWCTBA
00BEKTOB, IIPOIIECCOB, SABICHUMN, MPUMEHATH (PU3HUESCKHE MOJICTH JIJIs1 OOBSICHCHHS
(bU3UYECKUX MPOIECCOB U pelIeHUs Y4eOHBIX 3a/aY;

OOBSICHATH (PU3MUECKHUE SIBJICHUS, MPOIECCHl U CBOMCTBA TEJ, B TOM YHUCJIE U B
KOHTEKCTE€ CHUTyallud MPaKTUKO-OPUEHTUPOBAHHOIO XapakTepa, M pelaTh
KaueCTBCHHBIC 3a7aud, B TOM YHCJIE TPEOYIOIMNUE UHCICHHOTO OICHUBAHUS
XapaKTePHBIX 3HAYCHUN (PU3MYECKUX BEJIMYMH, TP 3TOM BBIOUpATHh aJIEKBATHYIO
(U3UYECKYIO MOJIEJb, BBISBIISITh MPUUYUHHO-CIICICTBEHHBIE CBS3U M BBICTPAUBATh
JIOTUYECKYI0 LEIMOYKY PpaCCYKJEHUM C OIOPpOM Ha M3YYEHHBIE CBOMCTBA
bu3NYecKuX SBICHUM, (PU3NUECKHUe 3aKOHBI, 3aKOHOMEPHOCTH ¥ MO/IEIH;

YBEPEHHO peliaTh pacdy€THbIC 3amadu (C omopod Ha 2—3 ypaBHEHHS) TIO
M3yyaeMbIM TeMaM Kypca (pu3MKu, BHIOHpasi aJeKBaTHYI0 (HU3UYECKYIO MOJIEIb, C
WCIIOJIb30BaHUEM 3aKOHOB W (POpMyJ, CBS3bIBAIONMIUMX (DU3NYECKUE BEJIIMYUHBI,
3aMUChIBAaTh KPAaTKOE YCJIOBHME M Pa3BEPHYTOE PEIICHUE 3a/Jaud, BBISIBISATH
HEJIOCTAOIIHE WM U30BITOYHBIE TAHHBIE, 0OOCHOBBIBATH BHIOOP METO/IA PEIICHUS
3a/1aud, WCMOJb30BaTh CIPABOYHBIE JaHHbIE, NPUMEHATh METOAbl aHAJINU3a
pa3MepHOCTEH, UCMONb30BaTh IpaduuecKkre METOAbl PElIeHUs 3aj]lay, MPOBOJIUTH



MaTeMaTHYeCKUe TMpeoOpa3oBaHus U PAcu€Thl, OIEHUBATh PEATUCTUYHOCTH
MOJIyYEHHOTO 3HA4YeHUA (PU3MYECKOW BEIMYMHBI M ONpPEICNISITh Pa3MEPHOCTH
bu3znyecKoil BETUYUHBI, MTOTYYSCHHON MPU PEIICHUH 33/1a4U;

pacrno3HaBaTb MPOOJEMBI, KOTOPbIE MOYKHO PpEUIMTh MpPU OMOUIU
(¢u3nYeCKuX METOAOB, M NpejiaraTb OPUEHTHUPOBOYHBIA CIOCOO peUIeHMs], B
ONMCAHUM  HWCCJENOBAHMS  PACHO3HAaBaThb  NPOBEPSIEMOE  MPEIIOJIOKEHUE
(rumnoTesy), UHTEPIPETUPOBATH MOTYUEHHBIN PE3YNbTAT;

IPOBOAUTD OMBITHI [0 HAOMIOACHNUIO (PU3NUECKUX SBICHUM WM (PU3NUECKUX
CBOMCTB Ten (KanWUISPHBIC SIBJICHMS, 3aBUCUMOCTb IaBJICHHUS BO3/yXa OT €ro
o0béMa M TemmepaTypbl, CKOPOCTH Ipollecca OCThIBaHUs (HarpeBaHus) NpU
U3Jy4eHUH OT LIBETa H3JIydarouledl (MOIJIOMIAaroneil) MOBEPXHOCTH, CKOPOCTh
UCIIAPEHUs] BOJbBI OT TEMIIEPATypbl JKUJAKOCTH M IUIOMAIU €€ IMOBEPXHOCTH,
NIEKTPU3ALUs TEJI U B3aUMOJCHCTBHE IEKTPUUECKUX 3aps0B, B3aUMOJACHCTBUE
IIOCTOSIHHBIX MarHUTOB, BU3YaJU3allMsl MAarHUTHBIX MOJIEH IMOCTOSIHHBIX MArHUTOB,
JEHUCTBUS MAarHUTHOTO TOJIA Ha MPOBOJHHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHMTaA,
CBOMCTBA 3JIEKTPOJIBUraTesl MOCTOSHHOIO TOKA): (POPMYIHPOBATH MPOBEPSIEMOE
NpeanosjoxkeHue (rumoTre3y) O  BO3MOXKHBIX — PE3ysIbTaTax  HaOIIOJEHUH,
CaMOCTOSITENIbHO cOOMpaTh YCTaHOBKY M3 M30BITOYHOro Habopa o0opynoBaHUS,
OIKCHIBATh XOJ1 ONbITa U (POPMYITHPOBATH BHIBOJBL;

NPOBOJUTH TMpPSAMbIE U KOCBEHHbIE HW3MEpEeHHs] (U3MUECKUX BEITUUYHH
(Temneparypa, OTHOCUTENIbHas BIAXHOCTh BO3[yXa, CHJla TOKa, HAaIpPSKEHUE,
yleabHas TeIUIOEMKOCTh BEIECTBA, COMPOTHBIICHHWE IPOBOJHUKA, padboTa u
MOIIHOCTh 3JIEKTPUUYECKOTO TOKA) C MCHOJIb30BAHUEM AHAJIOTOBBIX U LU(PPOBBIX
pubOpPOB, 0OOCHOBBIBATH BHIOOP MeETOJa M3MepeHus, (UKCHPOBATH TMOKA3aHUS
npuOOPOB, HAXOAUTH 3HAUECHHUE M3MEPSEMOI BETMUYMHBI C TTOMOUIBIO YCPEAHEHUS
PE3YyIBTATOB CEPUM U3MEPEHUM U OLICHUBATH MOTPENTHOCTh U3MEPEHUM;

IPOBOAUTH IKCIIEPUMEHTAIbHBIE MCCIEIOBAHUS 3aBHCHUMOCTEH (PU3MUECKUX
BEJIMYMH (3aBUCHMOCTH JIaBJICHHUS BO3AyXa OT €ro o0béMa M HarpeBaHUs WIIU
OXJIQXKJICHUSI, UCCIIEOBAaHUE SIBJICHUS TEIII00OMEHA MPU CMEILIMBAHUY XOJIOJHOU U
ropsiueii  BOJABI, 3aBUCUMOCTH CONPOTUBIEHUS TMPOBOJHHMKA OT €ro JUIMHBI,
IUIOLIAAM TOMEPEYHOr0 CEYEHHS M YACJIBbHOIO CONMPOTHBJICHHUS BEIIECTBA
IIPOBOJIHUKA, CHJIBI TOKA, NMPOTEKAOIIEr0 Yepe3 MPOBOJHUK, OT HAIPSHKEHUS Ha
IIPOBOJIHUKE, MCCIIEIOBAHUE MOCIEAOBATEIIBHOIO U IMApaJUIEIbHOTO COEIWHEHUN
IIPOBOJTHUKOB): COBMECTHO C Yy4yuTeJIeM (POPMYyJIHMpPOBATh 3aJady U THUIIOTE3Y
UCCJIEIOBAHMSI, CAMOCTOSITEBHO IUIAHMPOBATh MCCIEIOBAHUE, CAMOCTOSITEIbHO
coOMpaTh HKCIEPUMEHTAJIbHYI0 YCTAHOBKY C HCIIOJIb30BAHUEM HWHCTPYKLMH,
IPEJCTaBIISTh MOTYYSHHbIE 3aBUCUMOCTH (DU3MUECKUX BEJIMYMH B BUJE TAOIHIl U
rpaukoB, OLEHUBATh MOTPEIIHOCTH, JeJaTh BBIBOJBI 1O pe3yibTaTaM
UCCIIEJOBaHMSI;



coOoaTh mpaBmwiia Oe30macHOro Tpylaa mnpu padboTe ¢ 1abopaTopHBIM
000pyIOBaHUEM;

XapaKTEPU30BaTh MPUHITUIIEI ICUCTBUS U3YYCHHBIX MTPHUOOPOB, TEXHUUECKHUX
YCTPOMCTB M TEXHOJOTHYECKUX TMPOIECCOB C OMOPOM Ha MX OMUcaHUs (B TOM
YuClie: CUCTEMa OTOIUICHUSI JIOMOB, TUTPOMETp, MapoBas TypOWHA, aMmIepMeTp,
BOJIbTMETP, CUETUYHK AJIEKTPUUECKON IHEPTHH, dJIEKTPOOCBETUTEIbHBIE MPUOOPHI,
HarpeBaTelIbHbIE  3JEKTPONpUOOpbl  (IPUMEPBI), MPEAOXPAHUTENH W HX
NpUMEHEHUEe B OBITY W TEXHUKE, NPUMEHEHUE IOCTOSIHHBIX MArHUTOB,
AJIIEKTPOMArHUTOB, AJEKTPOJBUTATENb MOCTOSIHHOTO TOKA), MUCIOJIb3Ysl 3HAHUS O
CBOMCTBAaX (PU3MUECKUX SABJICHUM, HEOOXOAUMble (PU3UUECKHE 3aKOHBI U
3aKOHOMEPHOCTH;

pacmo3HaBaTh TMPOCTHIE TEXHUYECKHE YCTPOHCTBA U HW3MEPHUTEIbHBIC
npuboOpsl MO CXeMaM M CXEMaTHYHBIM PHUCYHKaM (KHUIKOCTHBIM TEPMOMETP,
TEPMOC, TCHUXPOMETp, TUIPOMETp, JBUTaTellb BHYTPEHHEr0  CrOpaHus,
ANEKTPOCKOI, pPEOCTaT), COCTABJIATh CXEMbl DJJIEKTPUYECKHX Lene ¢
MOCJIEOBATENbHBIM W NApAJUICIbHBIM COEIMHEHHEM 3JIEMEHTOB, pa3inyas
YCIIOBHBIE 0003HAUYEHHMS AJIEMEHTOB JIEKTPUUECKHUX LIENEH, UCIO0Ib30BaTh CXEMbI
U CXEMaTHUYHbIC PUCYHKH W3YYCHHBIX TEXHHUYECKUX YCTPOMCTB, U3MEPHUTEIHHBIX
npuOOpPOB U TEXHOJIOTUYECKUX TPOLIECCOB MPU PEIICHUU y4eOHO-TIPAKTUYECKUX
3ajay;

NPUBOAUTH MPUMEPHI (HAXOAUTh HHPOPMALIMIO O TPUMEPAX) MPAKTUYECKOTO
UCIOJIb30BaHusl (PU3MUECKUX 3HAHUU B MOBCEAHEBHOW YXU3HU Ui OOecreueHus
0e30macHOCTH TIPU OOpaIlleHuH C MPUOOpaMU W TEXHUYECKHUMH YCTPOUCTBAMH,
COXPAaHEHHUSl 370pPOBbsI U COOJIIOJEHUS HOPM DKOJOTMYECKOTO IIOBEJICHUS B
OKpYKaIOIIEH CpeIe;

OCYIIECTBIATH MOUCK HH(pOpMarmu Gu3ndecKoro conepxkanus B UnTepHere,
CaMOCTOSITENILHO (POPMYIHpYsl TIOMCKOBBIM 3ampoc, Ha OCHOBE HMEIOIIUXCS
3HAHWM W CPaBHEHUS JOTOJHUTEIHHBIX HCTOYHUKOB BBIJIEIATH WH(MOPMAIIHIO,
KOTOpast SIBJSIETCS IPOTUBOPEUYUBOM MITU MOXKET OBITh HEJJOCTOBEPHOM;

UCTIONIb30BaTh TPU BBHIMOJTHEHUH YUYEOHBIX 3aJaHUN HAYYHO-TIOMYJSPHYIO
JUTEPATYpy (PU3NYECKOTrO COAEpKaHUs, CIPAaBOUYHbIE MaTepHalbl, PECYPChl CETU
WNuTepHeT, BianeTh npuéMamMu KOHCIEKTHPOBAHUSA TEKCTa, MPeoOpa3oBaHUS
uH(pOpMAIUU U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;

CO3/1aBaTh COOCTBEHHBIC THUCHMEHHBIE M KpaTKWE YCTHBIE COOOIIEHUS,
0000611ast “HOOPMALIUIO U3 HECKOJBKUX UCTOUYHUKOB (PU3UYECKOTO COACPKaHUS, B
TOM  4YHclie MyONUYHO  MPEACTaBIATh  PE3yNbTaThl  MPOEKTHOM  Win
UCCIIEIOBATENCKOM I€ATEIbHOCTH, IPU 3TOM TPAMOTHO HMCTIONIb30BaTh U3YUEHHBIN
NOHATUWHBIN  ammapar  Kypca  (U3HKM,  CONPOBOXKIATh  BBICTYIICHUE
MPE3CHTALIUEN;



P BBITIOJTHEHUH yY4E€OHBIX MPOEKTOB U HMCCIICIOBAHUN (PU3MUECKHUX MPOIECCOB
pacnpenensiaTh OOS3aHHOCTH B TPYIIE B COOTBETCTBHHM C TIOCTABJICHHBIMU
3a/layaMu, CJICAWTHh 3a BBIIOJHCHHEM IUIaHA JCUCTBUNA U KOPPEKTUPOBATH €TO0,
aJIcKBaTHO OIICHMBATh COOCTBEHHBIM BKJIAX B  JACITEIbHOCTh TPYIIIBI,
BBICTpAaWBaTh KOMMYHHKAaTHBHOE B3aWMOJICHCTBHE, TIPOSBISAS TOTOBHOCTH
paspemarh KOHQIHKTHI.

K koHiy oOyuenus ¢ 9 knacce mpeiMETHbIE pPe3yJbTaThl Ha YriayOJIeHHOM
YPOBHE JIOJKHBI OTpakaTh CPOPMUPOBAHHOCTH Y 00YHAIOITUXCSI YMEHUIA:

UCITIOJIb30BaTh MOHATHUSA (CUCTEMA OTCUYETA, OTHOCUTEIBHOCTh MEXAHUYECKOTO
JIB>KCHUSI, HEBECOMOCTh U TMEPETPy3KH, IEHTP TKECTH, MEXAaHUYECKUE BOJIHBI,
3BYK, MH(Pa3ByK M YJIbTPa3BYK, JJIEKTPOMArHUTHBIE BOJIHBI, PEHTICHOBCKOE
U3ITy4YeHHeE, IIKaJIa 3JIEKTPOMArHUTHBIX BOJIH, HCTOYHUKUA CBETa, OJIM30PYKOCTh U
JATbHO30PKOCTh, CHEKTPhl MCITyCKaHWs M MOIJIOLIEHUs, anb(a-, Oeta- U ramma-
U3ITyYEHHUsI, U30TOIbI, sIIEpHAas U TEPMOSACPHAs SHEPreTHKa) U CUMBOIMYECKUI
S3bIK (PU3UKYU TIPU PEIICHUU YU€OHBIX U MPAKTUUECKUX 3a]1ay;

YBEPEHHO  pa3juyarh  sBJIEHUA (paBHOMEpPHOE U  HEpPaBHOMEPHOE
NPSIMOJIMHEWHOE JIBUKEHUE, PaBHOYCKOPEHHOE MPSMOJIMHEHHOE JIBUKEHUE,
CBOOOJHOE MAaJeHHE TeJ, NABM)XEHHE MO OKPYKHOCTH, B3aMMOJICUCTBHE Tel,
paBHOBECHE MAaTEpUAIIbHOM TOYKH, PEAKTUBHOE JABUKEHUE, HEBECOMOCTb,
KojebarenpHOe JABWKEHHE (TapMOHHMYECKHE, 3aTyXalolllhe, BBIHYXKJICHHbBIE
Kosie0aHus), PE30HAHC, BOJIHOBOE ABM)KEHME (PaclpOCTpPaHEHUE M OTpaKEHUE
3ByKa, HHTepdepeHIus U qudpakius BOIH), IPSIMOJIMHEHHOE PacIpoCTpaHEHUE,
OTPAXXEHUE M TPEIOMJICHHE CBETA, IOJHOE BHYTPEHHEE OTPAXKECHHE CBETA,
pasnokeHre Oeoro cBeTa B CHEKTP W CJIOXEHUE CIEKTPaJbHBIX LIBETOB,
€CTECTBEHHAsl  PAJMOAKTUBHOCTb, BO3HUKHOBEHUE JIMHEMYATOrO  CIEKTpa
U3JIyYEHHUs) MO OMUCAHUIO HX XapPaKTEPHBIX CBOICTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UUYECKOE SIBJICHUE;

pacro3HaBaTh  MPOSIBIGHUE  HU3YYEHHBIX  (PU3MUECKUX  SABJICHUU B
OKpY>KarolieM Mupe (B TOM uuciie GU3NYECKHUe SBJICHUS B MPUPOJC: MPUIUBBI U
OTJIUBBI, ABUXKEHUE MIaHeT COJIHEUYHON CHCTEMBI, PEAaKTUBHOE JBUKEHHUE KUBBIX
OpraHW3MOB, BOCIIPUATHE 3BYKOB >KMBOTHBIMH, 3E€MJICTPSICEHHE, CEHUCMUYECKHUE
BOJIHBI, LIyHAMU, 3XO0, LIBETA TEJI, ONTUYECKUE SIBJICHUS B IPUPOJE, OMOJIOTHYECKOE
JNEUCTBUE BUIUMOTO, VYIbTPA(PHUOIETOBOTO U PEHTTEHOBCKOIO HU3IYyYEHHU,
€CTECTBEHHBIN PAaJUOAKTUBHBIA (POH, KOCMHUYECKHE Jy4d, pPaJAHOAKTHBHOE
U3JIy4YeHUE NPUPOJHBIX MHUHEPAJOB JIEUCTBUE PATUOAKTUBHBIX H3IYyUYCHHM Ha
OpraHu3M 4YEJIOBEKa), MPU 3TOM NEPEBOJUTH MPAKTUYECKYIO 3a/a4y B YUYEOHYIO,
BBIICJISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKU) (PU3UUECKUX SIBICHHM;

OMKCHIBATh HU3YyUYEHHBIE CBOMCTBA Tell W (DPU3UYECKUE SIBICHUS, UCIOJIb3YS
bu3ndeckue BENWYMHBI (CpeAHSE W MTHOBEHHAas CKOPOCTh Tella TIpH



HEPaBHOMEPHOM JIB)KEHHH, YCKOpPEHHUE, MEpPEMENIEHUE MPU PaBHOYCKOPEHHOM
OPSIMOJIMHEMHOM  JIBIDKEHHM,  YIJIoBasi  CKOPOCTb,  LIEHTPOCTPEMHTEIBHOE
YCKOpEHHE, CHJIa TPEHUS, CUJIa YIIPYTOCTH, CUJIa TSKECTH, YCKOPEHHEe CBOOOIHOTO
NaJIcHUs, BEC TeJa, LIEHTP TSKECTH TBEPJOTO Teja, UMILYJIbC TeJla, UMITYJIbC CUIIBI,
MOMEHT CHJIbl, MEXaHUUYECKasl paboTa U MOIIHOCTh, OTEHIMAIbHASI SHEPTHS TENa,
MOJHSTOrO HaJl MOBEPXHOCTHIO 3€MJIM, IOTEHUMAIbHAS SHEPT U CKATOM NPYKUHBL,
KHMHETHYECKasi JHEprus, IOJIHAs MEXaHW4YeCKas SHEprusi, MEpHoJ M YacToTa
Kosie0aHul, MepuoJ MaTeMATUYECKOTO U MPYXUHHOIO MasTHUKOB, JJIMHA BOJIHBI,
IPOMKOCTh 3BYKa M BBICOTA TOHA, CKOPOCTb CBETa, IOKa3aTelb MPETOMIICHUS
Cpelpl), TMpH ONHMCAHWM MPABUIBHO TPAKTOBAaTh  (PU3UYECKUM  CMBICIT
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHUs] M €IUHULBI (PU3NYECKHUX BEIUYUH,
HaXOoJUTh (OPMYJIbI, CBA3BIBAIOUIME JTAHHYIO (PU3MYECKYIO BEJIMYHUHY C APYTUMU
BEJIMYMHAMU, CTPOUTH I'paUKHU U3YyUEHHBIX 3aBUCUMOCTEN (PU3UYECKUX BEJINYMH;

XapaKkTepu30BaTh CBOMCTBA Ted, (U3NYECKUE SIBICHHUS M  IPOLIECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHUsl SHEPrUH, 3aKOH BCEMHUPHOTO TATOTEHUS, TPUHIUI
CYNEpIO3ULIMA CHUJI, MPUHLMI OTHOCUTENbHOCTH ['anmunesi, 3akoHsl HbIOTOHA,
3aKOH COXpAHEHUs MMIIYJbCa, TEOPEMY O KMHETMYECKOM SHEpruM, 3akoH ['yka,
3aKOH bepHyim, 3aKOHBI OTpaKEHUS U TNPEIOMIICHUS CBETa, POpMYJTy TOHKOMH
JIMH3BI, TUIAHETAPHYIO MOJEJIb ATOMA, HYKJIOHHYIO MOJIETb ATOMHOTO S1pa, 3aKOHBI
COXpaHEHMs 3apsI0BOIO0 U MAacCCOBOI0 YHMCEN MPH SAEPHBIX PEAKIUAX, IPH ITOM
pa3ianyaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA U €70 MATEMAaTUYECKOE BBIPAKEHUE;

CTPOUTHh (PU3UUECKHE MOJEIU PEaJbHBIX OOBEKTOB, MPOLIECCOB U SIBJICHUH,
BBIIETISATh IIPU 3TOM CYIIECTBEHHbIE M BTOPOCTEIIEHHBIE CBOWCTBA OOBEKTOB,
IPOLECCOB, SIBICHUN, NPUMEHATh (PUINUYECKUE MOJEIH I OOBICHEHUsS
(bu3MYEeCKUX MPOIECCOB U pelIeHUs yueOHBIX 3a]1ay;

OOBSACHATH (PU3NYECKUE SBJICHMS, MPOIIECCHl U CBOMCTBA TE€J, B TOM YHUCIE B
KOHTEKCTE€ CHUTYyallMil MpPaKkTUKO-OPUEHTHPOBAHHOIO XapakTepa, W pelaTh
KayeCTBEHHbIE 3a/ladyd, B TOM 4HCIE TpeOyrolMe YHUCICHHOTO OLEHUBAHUS
XapaKTEPHBIX 3HAUYECHUU (PU3UUYECKUX BEJIMYMH, IIPU 3TOM BBIOMPATH a/IeKBATHYIO
(bU3MYECKYI0 MOJIENb, BBISBIATh MPUYMHHO-CIEICTBEHHbIE CBA3M U BBICTPAUBATh
JIOTUYECKYIO IENOYKY pacCyX AeHUH M3 2—3 1IaroB ¢ ONOpONl Ha HU3y4YCHHbIE
CBOMCTBA (PU3MUECKUX SIBJICHUM, (PU3NUECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIEIH;

YBEPEHHO pelaTh pacyETHHIE 3a7jaud M0 M3y4yaeMbIM TeMaM Kypca (PU3UKH,
BBIOMpAsl aJeKBATHYIO (PU3UYECKYIO MOJIETb, C HCIOJIb30BAHUEM 3aKOHOB U
bopmyI, CBA3BIBAIOMINX (PU3NYECKUE BEIMYMHBI, 3aMIMCHIBATH KPATKOE YCIOBHE U
pa3BEPHYTOE PELICHHWE 3aJauyM, BBIABIATH HENOCTAIOIIME WM H30BITOYHBIE
JaHHble, OOOCHOBBIBATH BHIOOP METOJA pELIEHUS 3aJadyd, MHCIOJIb30BaTh
CIPABOYHBIE JAaHHbIC, IPUMEHATh METO/bl aHAIN3a Pa3MEPHOCTEM, HUCIOIb30BATh
rpaguyeckue  METOJbl  pelIeHMs]  3ajad, [POBOAUTh  MaTeMAaTUYECKUE



npeoOpa3oBaHusl U pacy€Thl, OLEHUBATh PEATUCTUYHOCTh MOJYYEHHOTO 3HAUYEHUS
bu3NYeCKOl BEMTUYMHBI U ONPEACNATh Pa3MEPHOCTh (DU3HUECKON BEINYHHBI,
MOJTyYEHHOM MPH PEIICHNUN 3aauH;

pacro3HaBaTh MPOOJEMBbI, KOTOPHIE MOXHO pEUIUTh MpU  [OMOIIU
bu3MUecKuX METOJI0B, M MpeajiaraTb OPUEHTUPOBOYHBIM CHOCOO pelleHus, B
ONKMCAaHWUU  HUCCIEIOBAHMS  pPACIO3HABaTh  IMPOBEPAEMOE  MPEANOJOKEHUE
(rumote3y), OLIEHHWBAaTh MPABWIBHOCTh TMOPSAAKAa TPOBEACHUS HCCICIOBAHUS,
MHTEPHPETUPOBATH MOJTYUYCHHBIN PE3yJIbTaT;

MPOBOJUTH OMbBITHI MO HAOMIOACHUIO (PU3UYECKUX SIBICHUN WM (HU3MUECKUX
CBOMCTB Ten (M3yueHue BTOPOro 3akoHa Hbpl0TOHA, 3aKOHA COXpaHEHMs SHEPTHUH,
3aKOHA COXpaHEHHUS HMITYJIbCa, JCHCTBHE 3aKOHa bepHyTu W BO3HUKHOBEHHE
NOIBEMHONW CHJIBI KpbUIa, 3aBUCHMOCTh TMEpHOAa KOJeOAaHWW MPYKUHHOTO
MasgTHUKa OT MAacChl TIpy3a M KECTKOCTU TPYKUHBI W HE3aBUCUMOCTH OT
aMIUTUTYJBl  MaJIbIX KOJEOaHWM, MPSMOJMHEHHOE pacnpoCTpaHEHUE CBETa,
pas3ioxeHne OeNoro cBeTa B CHEKTP, U3YUCHHE CBOMCTB M300paKEHUS B IIOCKOM
3epKajie U CBOMCTB M300paKeHHS MpeIMeTa B cOOMparolel JIMH3e, HAOII0eHUE
CIUIOIIHBIX M JUHEWUYATBHIX CIIEKTPOB M3IMy4deHUs): (pOpMyIHpoBaTh MPOBEPSIEMOE
OpeanoyiockeHue  (TUImoTe3y) O  BO3MOXKHBIX — pe3ysibTaTaXx  HaOIOJCHUH,
CaMOCTOATENILHO COOMpPATh YCTAHOBKY M3 M30BITOYHOTO Habopa 00OpymOBaHWS,
OTKCHIBATh XOJI OTBITa U (POPMYITHPOBATH BHIBOJIBL;

IPOBOAUTH TPU HEOOXOAMMOCTH CEpPHUI0 TPSMBIX H3MEPEHHM, OMpeaessis
CpeqHee 3HAaYeHHE M3MEpSIeMON BEIMYMHbI U  ONpeAeNsis IOrPEelIHOCTh
pE3yNbTaTOB MPSIMBIX H3MEPEHUI, OOOCHOBBIBATH BBIOOpP CIOCOOA M3MEpEHUs
(M3MepUTENBHHOTO MPUOOpa);

POBOJNTH KOCBEHHBIEC U3MEPEHUST (PU3NIECKUX BEIUYUH (CPEIHSST CKOPOCTh
U YCKOpEHHE Tella NpU PaBHOYCKOPEHHOM JABI)KEHUH, YCKOpPEHHE CBOOOIHOTO
najieHusi, KECTKOCTh  MPYXKUHBI, KOIDPUIIMEHT  TPEHHS  CKOJBKEHUS,
MEXaHMUYeCKas paboTa M  MOIMHOCTh, dYacToTa H IEpHOJ  KojcOaHuM
MaTEeMaTHYeCKOTO0 W TPYXHHHOTO  MAasTHUKOB, (OKYCHOE  pacCTOsSHHUE
coOuparomied JUH3bI W €€ ONTUYecKas Cuila, pPaAUOaKTUBHBIA (OH) C
WCIIOJIb30BAHUEM aHAJOTOBbIX U LU(POBBIX MPUOOPOB: OOOCHOBBIBATH BHIOOP
METOJla HW3MEpEHHs, IUIAHUPOBAaThb M3MEPEHUs, CaMOCTOATEIBHO COOMpaTh
DKCIIEPUMEHTAJIbHYI0 ~ YCTAaHOBKY,  BBIYHCISATH  3HAYEHWE  BEIUYUHBI U
aHAJIM3UPOBATh TMOJNYYCHHBIC PE3yJIbTaThl, OIEHUBAS MOTPEIIHOCTh PE3YJIbTATOB
KOCBEHHBIX U3MEPEHU;

IPOBOANUTH IKCIEPUMEHTAJIbHBIE MCCIEAOBAHUS 3aBHCHUMOCTEN (PU3MUECKHX
BEJIMYMH (3aBHCUMOCTh IIyTH OT BPEMEHH NPU PAaBHOYCKOPEHHOM JBHXKEHHH O€3
HAYaJbHOM CKOPOCTH, 3aBHUCHUMOCTh CHJIBI TPEHUS CKOJBXEHHUS OT CHJIbI
HOPMAJILHOTO JaBJIeHMs, MepuoAa KoJieOaHUNW MaTEeMaTHYECKOTO0 MasTHHKA OT



JUIMHBI HWUTH, OIpeleJieHHEe YCKOPEHUsi CBOOOJHOIrO TNaJeHHUsA, HCCIEJOBaHHE
W3MEHEHUS BEJIMYMHBI M HAIMpaBJIECHUS WHAYKIMOHHOTO TOKAa, 3aBHCHUMOCTH yTja
OTpaXEHUs CBETa OT yrja NaJeHus, yria NpeJOMJIEHUS OT YIUIa MaJCHHS
CBETOBOTO Jy4ya, HCCJIEJIOBAHUE TPEKOB: HM3MEPEHHUE DSHEPIMM YACTHUIIBI I10
TOpMO3HOMY MyTH (110 QoTorpadusimM)): COBMECTHO C yUHUTENIeM (POpMYIUPOBATH
3a/layy M TUIIOTE3y MCCIEIOBAaHUs, CAMOCTOSITENBHO IJIAHUPOBATh MCCIIEJOBAHUE,
CaMOCTOATEJIBHO COOMpATh 3KCIEPUMEHTAIBHYIO YCTAaHOBKY, IPEICTABIATH
MOJIYYCHHBIE 3aBUCUMOCTH (PU3MUECKUX BEJIMYUH B BUJE TaOIUIl U TpaduKOB,
OILICHMBATh MOTPEIIHOCTH, JIeJIaTh BHIBOJBI MO pe3yJIbTaTaM UCCIIEeI0BAHNUS;

coOmonaTk npaBuia 0Oe30omacHOro Tpynaa npu paboTe ¢ JabOpaToOpHBIM
o0opy1I0BaHUEM;

XapaKTEePU30BaTh MPUHIUIIBI IEUCTBUS U3YYEHHBIX TPUOOPOB, TEXHUYECKHUX
YCTPOMCTB M TEXHOJIOTUYECKUX IPOLIECCOB C OMOPOM Ha UX OmucaHus (B TOM
qUCJIe: CHUAOMETP, HNATUMKU II0JIOKEHHUs, PACCTOSHUSA M YCKOPEHMS, pPakera,
9XO0JIOT, OYKH, MEpPUCKON, (HOoToammapaT, MUKPOCKOI, TEJIECKON, ONTHYECKHE
CBETOBOJIbI, CHEKTPOCKOMN, TO3UMETP, Kamepa BuibcoHa), MCIonb3ys 3HAHUA O
CBOMCTBax (PU3MYECKUX SIBJICHUN U HEOOXOIUMBbIE (PU3NUECKUE 3aKOHOMEPHOCTH,
UCIOJIb30BAaTh CXEMbl M CXEMaTUYHbIE PHUCYHKH HW3YYEHHBIX TEXHHUUECKHUX
YCTPOMCTB, HM3MEPUTEIbHBIX MPUOOPOB M TEXHOJOTUYECKUX TMPOLECCOB IpHU
pelIeHNH y4eOHO-TIPAKTUYECKUX 3a/ad, ONTUYECKHE CXEMbl IS MOCTPOEHUS
M300paKEHUM B TUIOCKOM 3€pKajie M COOUparonieit JINH3E,

OPUBOJUTH MPUMEPHI (HAXOAUTh MH(POPMALIMIO O MPUMEPAX) MPAKTUUIECKOTO
UCIOJIb30BaHusl (PU3MUECKUX 3HAHUU B MOBCEAHEBHOW YXU3HU Ui OOecreueHus
0e30macHOCTH TIPU OOpaIllEeHWHd C MPUOOpaMH U TEXHUYECKUMHU YCTPOMCTBAMH,
COXpaHEHHUs! 370pOBbS U COONIOACHUS HOPM 3SKOJOTUYECKOrO TOBEACHHUS B
OKpYKaIOIIEN CpeIE;

OCYILECTBIATh MOUCK HH(pOpMarmu Gpuzndeckoro conaepkanus B ntepHere,
CaMOCTOSITENIbHO (OPMYJIUPYs MOUCKOBBIN 3alpoc, HaXOIUTh MYTH OMpeIeIeHHs
JIOCTOBEPHOCTH TIOJIydeHHOH HH(OpMAIMM HAa OCHOBE HMEIOIIUXCS 3HAHUU U
JOTIOJTHUTEBHBIX UCTOYHUKOB;

UCIIOJIb30BaTh NPHU BBINOJTHEHUM YYEOHBIX 3aJaHUi HAyYHO-TIOMYJSPHYIO
auTepaTtypy (pusmdeckoro coaepikaHus, CIpaBOYHbIE MaTepUaibl, PECypChl CETH
WuTepHer, BnaxeTts npuéMaMd KOHCIEKTUPOBAHMS TEKCTa, MpPeoOpa3oBaHUs
nH(pOpMaIKU U3 OJTHOM 3HAKOBOW CHUCTEMBI B JIPYTYIO;

co3JaBaTh COOCTBEHHBIE MHCHMEHHBIE M YCTHBIE COOOIIEHHS HA OCHOBE
uHGOpPMAIIMU U3 HECKOJIbKUX MCTOYHHKOB (PU3MUECKOTO COAECpKaHUS, MyOIMYHO
IPEACTABIIATH PE3YyJIbTaThl NPOEKTHON MJIN UCCIIEI0BATENbCKON NEATEIbHOCTH NpU
OTOM TPAMOTHO HCIIOJb30BaTh H3YyYECHHBIM MOHATUMHBIM aIapar H3y4aemMoro



pa3gena (U3MKKM W COMPOBOXKIATh BBICTYIUIGHHWE IMIpE3EHTAale ¢ Yy4EToM
0COOEHHOCTEN ayTMTOPUH CBEPCTHUKOB.



TEMATHYECKOE INTAHUPOBAHHUE

7 KJIACC
KoanuyecTBO 4acoB
Hcnoab3oBanu
No /i HaumenoBaHue pa3jiesioB u Kourponnr  Ilpakruu dieKkTpoHHbIE (LM pPOBbLIE) e
B TEM MIPOrpaMMbl Bceero HbBIE ecKue 06pa30BaTeJILHbIe PeCypChI
o0opynoBanusi
padoThI padoThI
«Touku pocra»
Pa3nen 1. ®u3uka u eé pojib B IO3HAHMHU OKPY:KAKOIIETr0 MUpa
11 ®dusnka — HayKa O PUPOJE 2 bubmmorexa LOK
' K papon https://m.edso0.ru/7f416194
1.2 ®dusnueckue Be 4 3 bubmmorexa LIOK H:mzKa
: M3UYCCKUEC BETUYNHBI TEeMIIepaTypbl
https://m.edsoo.ru/7f416194 PATYPHL
JIaBIICHUS
EcrecTBEeHHO-HAay4YHBIN METOJ bubnuotexa [HOK JATYUK
1.3 2 1
MO3HAHUS https://m.edso0.ru/7f416194 TeMIIepaTypbl
Hroro no pazneny 8
Pa3nen 2. [lepBoHavaibHbIE CBeIeHUS 0 CTPOCHMHU BellleCTBa
bu6mmoreka [IOK
2.1 2 1
CTpoetine peliiecTsa https://m.edsoo0.ru/7f416194
JIBr>KeHUEe U B3aMMOJICICTBHE bubmuotexa [JOK JATYUK
2.2 4 2
YacTHI] BENECTBA https://m.edso0.ru/7f416194 TeMIepaTypbl
53 ArperatHble COCTOSIHUS 1 bubnmnoreka [JOK
' BEIIECTBA https://m.edsoo.ru/7f416194
Uroro no pazgeny 7
Pa3znen 3. /IBuskeHue U B3aUMO/IeiicTBHE TeJl
3.1 MexaHn4deckoe IBUKEHNE 10 2 but6mmoreka [IOK



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

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

3.2 Une acca, IIOTHOC 9 Bu6mmorexa [IOK
. H i, M IINIOTHOCTB
i ’H https://m.edsoo0.ru/7f416194
bubnumoreka [JOK
* v B et B https://m.edso00.ru/7f416194
Hroro no pazneny 34

Pa3nen 4. /laBienue TBEPABIX TeJl, :KUAKOCTEH U ra3oB

Hasnenue. [lepenaua

4.1 aBJICHUS TBEPABIMU TEIIAMU 5 bubmorexa OK
' A P ’ https://m.edso00.ru/7f416194
SKUIKOCTSIMH U Ta3aMu
4.2 JlaBIIeHUE KUIKOCTH 6 bubmorexa [IOK FATHHE
' A https://m.edsoo.ru/7f416194 JABIICHUS
bubnnoreka IIOK
43 Atmocdeproe asrenne > https://m.edso0.ru/7f416194
JlelicTBUE KUJIKOCTHU U Ta3a HA bubmuorexa [JOK JATYUK
4.4 . 12
MOTPYXEHHOE B HUX TEJIO https://m.edsoo.ru/7f416194 JaBJICHUS
Hroro no paszneny 28
Pa3nes S. PaGoTra 1 MOIIHOCTB. DHEpPIus
bu6mmoreka [IOK
51 Pabora u momsoCTS 6 https://m.edso0.ru/7f416194
bu6mmoteka [IOK
2 IT
> POCTBIC MEXAHHIIMBT 8 https://m.eds00.ru/7f416194
5.3 Mexanndeckasi DJHEPTUS 5 bubmorexa [IOK
' © cerad SHep https://m.edsoo.ru/7f416194
Hroro 1o pasneny 19



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

Paznen 6. IloBTOpHUTEIbHO-0000 A0 1IMIT MOAYJIL

IToBTOpPUTENBHO-

6.1 . 6
00o00maronmit MOyIh
Hroro mo pazneny 6
OBILEE KOJIMYECTBO YACOB I10 102 4 93
[TPO'PAMME
8 KJIACC
KoanuectBo yacos
Koutp
No /11 HaumenoBaHue pa3jieioB U 0JILHBI IpakTuu JuiekTpoHHbIE (UGPOBDbIE) Hcnoan3oBanue
) TeM MPOrpaMmbI Bcero e ecKHe o0pa3oBaTejibHbIE PeCYPChI o0opynoBaHus
pador padoThbI «Touku pocra»
bl
Pa3nen 1. TeruioBble siBieHUs
11 CrtpoeHue u cBolicTBa 5 bubmuoreka [JOK f::;tKaT -
' BeIllECTBA https://m.edsoo.ru/7f4181ce patyp
JaTYUK JTABICHUS
1.2 TennoBbie mpoiecchl 33 1 6.5 bubmmorexa LIOK f::;tKaT bl
' pott ' https://m.edsoo.ru/7f4181ce patyp
JaTYUK JaBICHUS
Hroro o pasneny 39
Pa3nes 2. JinekTpuyecKkue H MATHUTHBIE SIBJICHUSA
) ?;I@KT];H'—IGC:H: 3aapsu11>1. . . Bumorexa LJOK
: SOKEHHBIC TeJIa U UX
P . https://m.edsoo.ru/7f4181ce
B3aMMOJICHCTBHS
2.2 [TocTosiHHBIN 37IeKTpUYECKUI 31 1 10 bubnmoreka [JOK ocuuosorpaduyuec



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

TOK https://m.edsoo.ru/7f4181ce KU JaTYUK, TaTUYUK
HaIPsHKEHUS, CUJIBI
TOKa
23 Y P —— 11 bu6nuoreka [IOK JaTYUK MarHUTHOTO
https://m.edsoo.ru/7f4181ce oJIst
JTATYUK
2.4 DNeKTpOMarHuTHasE UHIYKITUS 7 bubmorexa [IOK HaNpARCHHA
https://m.edsoo.ru/7f4181ce ocIuIorpapuuecK
15071
Htoro no paznemny 58

Paspnen 3. [loBTOopuTe 1bHO-00001IAK0IINIT MOAYIb

[ToBTOpHUTEIIEHO-0000IIAFOIIINIA

3.1 5
MOJyJIb
Htoro no paznemny 5
OBIIEE KOJIMYECTBO YACOB I10 102

[NPOTPAMME



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

9 KJIACC

KoanuecTBo 4acoB

Kountp
No /i HaumenoBaHue pa3jiesioB U 0JILHBI IpakTuy dieKkTpoHHbIE (LM pPOBbLIE) Hcnoan3oBanue
B TeM NPOrpaMMbl Bcero e ecKue o0pa3oBaTejibHbIE PeCypPChI o0opynoBanust
pador padoThI «Touxku pocra»
bl
Pasznen 1. Mexanuueckue siBJeHUSA
11 MexaHn4eckoe IBIKEHUE U 30 1 4 bu6nunoreka [IOK JaTYUK YCKOPEHUs
' CII0COOBI €r0 OMHUCAHUS https://m.edsoo.ru/7f41a4ab
bubnnoreka IIOK
1.2 B % 18 4
JaMoeHCTBIE Tei https://m.edsoo.ru/7f41a4a6
bubmnoreka IIOK
1.3 3 15 1 2
AKOHBL COXPAHCHIA https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 63
Pasznen 2. Mexann4yeckue KoJ1e0aHUA U BOJIHBI
2.1 Mexannueckue KoueOaHus 8 3.5 bubmorexa HOK II/IIaTq:OKBZ;KopeHHﬂ
' ' https://m.edsoo.ru/7f41a4a6 T
CKOpOCTH
bu6mmoreka [IOK
2.2 M .3 10 3
CXAHHICCKHC BOTHEL JBYK https://m.edso0.ru/7f41a4a6
Hroro no paszneny 18
Paspnen 3. DiieKTpOMAarHuTHOE MOJIE U 3JIEKTPOMATHUTHbIE BOJHBI
DJIEKTPOMArHUTHOE MOJIE U bu6nuoreka [IOK TaTIUK

3.1

6
SJICKTPOMArdMuTHBIC BOJIHBI

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

MAar"gauMTHOI'O ITIOJIA



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

Hroro mo pazneny 6

Pa3gen 4. CBeToBbIe IBJICHUSA

41 3aKoHBI pacpoOCTpaHEHUS 8 bubnmoreka [JOK
' cBeTa https://m.edsoo.ru/7f41a4a6
bu6nuoreka [IOK OIITHYECKAs
4.2 JMH3EL M OMTHHIECKHE MPHOOPD! 6 https://m.edsoo.ru/7f41a4a6 CKaMbsl, JINH3EI
43 Paznoxxenue 0enoro ceera B 5 bu6nuoreka [IOK
' CIIEKTP https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 16
Pa3znen 5. KBaHTOBBIE ABJIEHHSA
51 Hcenyckanue v norionieHue 4 bu6nuoreka [IOK
' CBETa aTOMOM https://m.edsoo.ru/7f41a4a6
5.2 CTpoeHue aTOMHOTO sipa 5 bubmmorexa LOK
' P P https://m.edsoo.ru/7f41a4a6
bu6mmoteka [IOK
. s 7
53 AACPHEIC peattid https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 16

Pa3nes 6. [loBTOpuTe1bHO-00001IAK0IIM I MOYJIb

MexaHnn4deckue sSBICHUS

6.1 (TTOBTOPUTETHHO-0000IITAIOIIIHIA 6
MOJTYJIb)
TenoBeIe SIBIICHUS

6.2 (TTOBTOPUTETHHO-0000IAFOTITHIA 3
MOJTYJIb)

6.3 DNEeKTPOMArHUTHBIE SIBIICHUS 3

(TOBTOPUTETHHO-0000ITAOIITU



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

MOMYJIb)

CBeTOBLIE SIBJIEHUS

6.4 (TTOBTOPUTETHHO-0000ITATOIITHIA 1 1
MOMYJIb)
6.5 [ToBTOpHTENEHO-0000IIIAFOIITII 4
' MOJLYJIb
Hroro no pazneny 17
OBILIEE KOJIMYECTBO YACOB I10 136 6.5

I[TPOT'PAMME







IHOYPOYHOE IINTAHUPOBAHHUE

7 KJIACC
N KoJunyecTBO 4acoB Jlara JIeKTPOHHBbIE U(PPOBHIE
u/n Tema ypoka Beero Kourposbnbie IIpakTHyeckue wayenus o0pasoBaTe/bHbIE
padoTbI padoThbI pecypcbl
1 ®dusnka — HayKa O IPUPOAE. 1
SIBneHus npupoabl
2 Ou3nyecKue sIBICHUS 1
Puznyeckue BEIUYUHBI.
3 Pasmepnocts. dusnyeckue 1
npubopsl. [lorpemnocTu npu
IPSIMBIX U3MEPEHUAX
VYpok-uccnenosanue "M3mepenne
4 JIMHENHBIX pa3MEpPOB Tel U 1 1
MIPOMEXYTKOB BpeMEHH"
5 JlaGopatopHas pabota "H3mepenue 1 1
00BEMa )KUJIKOCTH U TBEPIOTO Tena"
JlaGopaTtopHnast pabota
6 "Onpenenenue pazMepoB MajbIxX 1 1
ten. Meron psinoB”
Metoasl Hay4HOIO ITO3HAHMUS.
7 Oan:HHe (1}),;31/1%01(1/1)( SIBJICHUU C 1 Brbmiorexa LIOK
. https://m.edsoo.ru/ff09f72a
MIOMOUIBIO MOJIETEN
VYpok-uccnenoanue "[IpoBepka
8 TUIIOTE3bI: JAJIBHOCTH ITOJIETA 1 1

mapuka, mymeHHOro
TOPU3OHTAIILHO, TEM OOJIbIIIE, YEM



https://m.edsoo.ru/ff09f72a

OoJiblie BbIcOTa Mmycka"

10

11

Ctpoenue BemiecTBa. ONbITHI,
JTIOKa3bIBAIOIIUE JUCKPETHOE
CTPOCHHUE BEIIECTBA

JlaGopaTtopHnast pabora "OrneHka
JiaMeTpa aToMa METOJIOM PSIIOB (C
ucrnosb3oBanueM (ororpadmii)”

Ypok-uccinenosanue "HabmroneHue
TEIIJIOBOTO PACIIMPEHUS Ta30B.
OnbITHI 1O OOHAPYKEHUIO 1EHCTBUS
CHUJI MOJICKYJISIPHOTO TIPUTSKEHUS"

bubmuorexa [JOK
https://m.edsoo.ru/ff09fe0a

12

JIBH>KeHME YacTHll BEIIECTBA.
Huddysus. bpoyHOBCcKOe IBUKEHHE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a013e

13

14

15

Ypok-uccnenosanue "Habmonenue
1 00BSICHEHHE OPOYHOBCKOTO
JIBUKeHUS U 1uddy3un"
B3aumoneiicTBre yacTull BenecTsa:
MPUTSDKEHUE U OTTAIKUBAHHE
ArperaTHble COCTOSHUS BEIIECTBA.

Oco0eHHOCTH arperaTHbIX
COCTOSTHUU BOJIBI

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a013e

16

Mexannueckoe asuxenue. 11yrts,
TPAEKTOPHS, IEPEMEILIEHHE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a05c6

17

18

PaBHOMEpHOE U HEpAaBHOMEPHOE
nBuxkeHne. CKopocThb

Haxoxnenue CKOpPOCTH, ITYTU U
BPEMCHH IIPpHU PAaBHOMCPHOM
HpHMOJ’IHHCﬁHOM JABHKXCHUU

bubnmoreka [JOK
https://m.edsoo.ru/ff0a079c



https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c

19

JlaboparopHas pabota
"OnpeneneHnue CKOpOCTH
PaBHOMEPHOTO JBUKEHUS"

20

21

22

I'paduku npssMoarHEHHOTO
PaBHOMEPHOTO JBMYKCHUS

Penrenue 3amau mo treme "Pacuer
cpenHen ckopoctu"

JlaGopaTtopHnas pabota
"Onpeznenenue cpegHel CKOPOCTH
CKOJIbJKEHUSI OpycKa UITU IapuKa o
HaKJIOHHOM MIocKOCTH"

23

OTHOCUTEIBHOCTD JIBH)KCHHS.
CnoxeHue ckopocTe mpu
napauieIbHOM JBUKCHUH

24

[lonyuenue u ananus rpaukoB
3aBUCHUMOCTH MYTH U CKOPOCTHU
JBUKEHHS OT BPEMEHU

25

26

Pemenue rpaduyeckux 3amad mno
teme "Mexanuka. PaBHomepHOE
psIMOJIMHEHOE ABMKEeHne"

SIBnenue HHCPpLUH. 3akoH 150:(5]0)00705

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a0c10

27

B3anmopeicTBre Ten Kak NpUYrHa
U3MEHEHUs CKOpoCcTH. Macca Tena
KaK Mepa UHEPTHOCTH TeJla IpU
MIOCTYIATEIbHOM JABUKECHUU

28

Vpoxk-uccnenosanue "CpaBHEHHE
Macc I10 B3aUMOIEUCTBUIO TET"



https://m.edsoo.ru/ff0a0c10

29

IInoTHOCTE BemiecTBa

bubmuorexa [JOK
https://m.edsoo.ru/ff0a0fee

30

31

32

JlaboparopHas pabota
"Onpezenenue mIOTHOCTH TBEPIOTO
Tena”

Pentenue 3amau mo teme "Macca
tena. [ImoTHOCTE BentecTna"

Cwmecu u cruiaBel. [loBepxHOCTHAS U
JIMHEWHAS [JIOTHOCTD

bu6mmoreka [IOK
https://m.edsoo.ru/ff0al23c

33

[ToaroroBka Kk KOHTPOJIBHOM padoTe
o teme "dusnka — HaykKa o
npupoze. IlepponavanbHbie
cBeZieHHs 00 aTOMHO-
MOJICKYJISIPHOM CTPOCHUU BEIIECTBA.
Mexanuka"

34

KonTponbHas pabora no teme
"®du3nka — HayKa 0 IPUPOJIE.
[TepBoHavanbHbIe CBEIEHUS 00
ATOMHO-MOJIEKYJISIPHOM CTPOEHUHU
BelecTBa. MexaHnuka"

35

Cuia. SIBnenue tarorenus. Cuiia
TSKECTHU

36

37

Nzob6paxenue cui. Pemenue 3agay
o Teme "OnpeaeneHne CHIbl
TOKECTH"

Cuna ynpyroctu. 3akoH ['yka

38

Bec Tena. 3mepenue cui.
Junamomertp

bu6mmoreka [IOK
https://m.edsoo.ru/ff0al8cc



https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a18cc

39

Ypok-uccnenosanue "Hadmonenue
W3MEHEHUS CKOPOCTH MPH
B3auMoaeucTBuu Ten"

40

41

42

Pemenue 3anau no teme "Cuna
ynpyroctu. Bec tena”
JlaGopaTopHnas pabota "OmbITHI,
JIEMOHCTPHUPYIOIUE 3aBUCUMOCTb
pactsoxenus (nehopmarivn)
HOPYXHUHBI OT IPUIIOKEHHOU CHJIbI"

Cuiia TpeHus

bubmuoreka [JOK
https://m.edsoo.ru/ff0al778

bubmuoreka [JOK
https://m.edsoo.ru/ff0alb9c

43

Cnosxenue cuil. PaBHozelcTByO11as
cuia

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ala70

44

45

46

47

Pemenne 3amau no teme "CiioxkeHnue
cui. PaBuoaeiictByromas cua”

Pemenue 3amau no teme
"B3aumonerictBue Teia. CUIIBI B
MexaHuke"

Pemenne 3amau mo teme "Cuna
TpeHUs". YPOK-UCCIEI0BAHUE 1O
teme "HccnenoBanue 3aBUCUMOCTH
CHJIBI TPEHUS OT IO
CONPUKOCHOBEHUS"

JlaGopatopHas pabota "OnbITHI,
JIEMOHCTPHUPYIOIIUE 3aBUCUMOCTb
CHJIBI TPEHUS CKOJIBLKEHUS OT CUJTBI
JTaBJICHUS U XapaKTepa
COIPHUKACAIOLINXCS TOBEPXHOCTEH"

bu6mmorexa [IOK
https://m.edsoo.ru/ff0alde0

bu6mmoreka [JOK
https://m.edsoo.ru/ff0alcc8



https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a1cc8

Pemenue 3axay mo reme

48 "B3aumonericreue teir. CUibl B
MexaHuke"
49 KontponpHas pabora o Teme
"B3aumopeiictBue ten"
50 JlaBnenue TBEPABIX TEI bubmorexa [JOK
https://m.edsoo.ru/ff0a20a6
Ypok-3xcriepumenT "CriocoObl
51 orpezieNieHus AaBlIeHUs TBEPIOTO
Tena'
59 Ypok-uccnenosanue "3aBUCUMOCTh
JIaBJICHUs ra3a oT TemiepaTrypsl”
53 JlaBiaeHue KUIKOCTEH U Ta30B. bubmuorexa [JOK
3axoH [Tackans https://m.edsoo.ru/ff0a2718
54 [THeBMaTHUECKHE YCTPOICTBA
55 3aBUCUMOCTb JIaBJICHUS )KUJIKOCTH
OT ITyOUHBI
56 I'mapocraTndeckuii napamoke
57 Ypok-npoekT "U3yuenue
coo0IaroIuUXCcst coCy0B"
58 VYpok-koHpepeHuus
"T'unpaBnuyeckue MeXaHu3Mbl"
59 Hcnonp3oBaHne BHICOKHX JIaBICHUIN
B COBPEMEHHBIX TEXHOJIOTHUAX
60 Pemenne 3agau o teme "JlaBnenue
KUIKOCTH"
61 ATmocdepa 3eMiIH U IpUYHHBL €€ bub6nuorexa [IOK

CYILECTBOBaHUS

https://m.edsoo.ru/ff0a2b5a



https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2b5a

62

Ypok-uccnenosanue "[IposiBienue
nercTBus atMocdepHoro naBiaeHus"

63

64

65

N3mepenue armochepHOro
nasienust. Oneit Toppuuerin

3aBUCHMOCTH aTMOC(EPHOTO
JIABJICHUS OT BBICOTHI HAJl yPOBHEM
Mopst. [TprbopsI 1 U3MEepeHus
aTMoc(hepHOTro JaBICHHUS

bapomerp-anepoun. AtmochepHoe
JABJICHHUE HA Pa3IMYHBIX BHICOTAX

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a2fc4

bubmuorexa [JOK
https://m.edsoo.ru/ff0a2fc4

66

Brrrankusaromast cuina. 3akoH
Apxumena

bu6mmorexa [IOK
https://m.edso0.ru/ff0a3276

67

68

69

Pemenue 3amau no teMe "3akoH
Apxumena"

YPOK'I/ICCHGHOBaHI/IC

"JKcrepUMeHTaIbHOE OOHApYyKEeHHE

JIEMCTBHUS )KUJIKOCTHU U Tra3a Ha
MOTPY>KEHHOE B HUX TeN0"

JlaGopaTtopHnast pabota
"OnpezneneHye BITATKUBAOIIEH
CHUJIbI, IEMCTBYIOIIEH Ha TEIIO,
MOTPYKEHHOE B )KUJIKOCTB"

70

[1naBanue Ten

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3a96

71

JlaGopaTtopHnast pabota
"UccnemoBanue 3aBUCUMOCTH Beca
Teja B BOJIE OT 00beMa
MOTPYKEHHOM B KUJKOCTh YaCTH

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a3514



https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3514

Teaa"

72 BosznyxomiaBanue. [LtaBanue cy1oB Bubmiorexa LIOK
https://m.edsoo.ru/ff0a3654
73 Penrenue 3amaud mo teMe "3akoH
Apxumena. YcioBus riaBaHus ten"
Pemenue 3agau mo teme "JleicTBue
74 JKAJIKOCTH M T'a3a Ha NOTPYKEHHOE B
HHX TejI0"
Ypok-nipoekT "KoHCcTpyrpoBanue
75 apeoMeTpa WM JIOAKU U
onpeiesIeHue Tpy30no 5EMHOCTH"
[ToaroToBka K KOHTPOJIBHOM paboTe
76 o Teme "JlaBjaeHue TBEPABIX TEII,
SKUIKOCTEN U ra3oB"
KoHTposbHas pabora 1o Teme
77 "JlaBneHue TBEPABIX TEIl,
SKUJIKOCTEHN U ra3oB"
bu6mmoreka [IOK
8 Mexastirieckast pagora https://m.edsoo.ru/ff0a3f82
bu6mmoreka [IOK
7 Mormocts https://m.edsoo.ru/ff0a3f82
80 Pewienue 3a1au Ha onpeneneHne
paboThI U MOIITHOCTH
81 PaGoTta cunbl TSHKECTH U CHITBI
TPECHHS
82 Pemenne 3amau o reme "Pabora
CHWJIBI TSDKECTH M CUJIBI TpeHUS"
83 VYpoxk-uccnenosanue "Pacuér



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

MOILIHOCTH, Pa3BUBAEMOM NPH
HoanLéMe 110 JiecTHuie"

84 [IpocThiec MEXaHU3MBI
85 MowmenT cwibl. [IpaBuino MoMEHTOB
Jlaboparopnas pabota "M3yueHue
86 MpaByJIa pbI4ara Jiis OBUKHOTO U
HETOIBIYKHOTO 0JI0KOB"
87 "30510TO€E MPaBUIIO" MEXAHUKHU
VYpok-npoekt "IIpoexktupoBanue
88 MOJIMCIIACTOB C 33JJaHHBIMU
napamerpamu"
VYpoxk-koupepenuus "IIpocteie
89 MEX?J,HI/ISME)I 1133 6I)IIITy TeXI;{I/IKe Bubmiorexa LIOK
" ’ https://m.edsoo.ru/ff0a478e
JKUBBIX OpraHU3Max
90 KoadduumenT noneznoro aeicTeus bubnnorexa [JOK
HPOCTBHIX MEXaHU3MOB https://m.edsoo.ru/ff0a4c48
JlaboparopHas paboTa
91 "OHng[GJIEHI/Ie II)(HI[ MOJBIKHOTO U bubmorexa HOK
https://m.edsoo.ru/ff0a4c48
HEMOJIBUYKHOTO 0J0KOB"
Mexanuyeckasi SHEpPTHSL.
92 Kunetnueckas u nopTeHuHaJILHaH bubmorexa HOK
https://m.edsoo.ru/ff0a4252
SHEprus
93 3aKOH COXpaHEHHS] MEXaHUYECKOM bubnmuotexa [JOK
SHEPrUu https://m.edsoo.ru/ff0a4360
YPOK-DKCIIEpUMEHT
94 "JKCEpUMEHTAIIBHOE OIIPEIEIIEHHE

WU3MEHEHUSI KHHETUYECKOU U
MOTEHIMAIBHOW SHEPTUH NPH



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

CKATBIBAHUU TEJIA 110 HAKJIOHHON
miockocty"

[ToaroroBka K KOHTPOJILHOU padboTe

95 1o Teme "Pabora ¥ MOIIHOCTE. 1
Ouneprus"”
KoHTponbHas pabota 1o Teme
96 1
"PaboTa 1 MOITHOCTH. DHEpTHs"
97 Pabora ¢ TekcTamu o Teme 1 bu6mmoreka [IOK
"MexaHu4eckoe ABMxeHne" https://m.edsoo.ru/ff0adee6
08 Pabora ¢ TekcTamMu 1o TEME 1
"Ctpoenue BemecTpa"
99 Pabora ¢ Texctamu o teme "CHIIBI 1
B npupoje"
Pa6
100 ﬁaﬁiﬁﬁimﬁf 26?‘[61\46 1 bubmmorexa LIOK
o TBePA . https://m.edsoo.ru/ffOa4ffe
JKMIKOCTEH U ra3oB
101 'l')a60Ta c T'eKCTaMH 10 TEME 1
OHeprus
102 '1'3a60Ta C TEKCTaMH 110 fCMe 1
IIpocTeie MeXaHU3MBI
OBILIEE KOJIMYECTBO HACOB I10 102 23

I[TPOTPAMME



https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe

8 KVIACC

KoanuecTBo 4acoB

JIeKTPOHHBbIE U(PPOBHIE

Ne Jara
/i Tema ypoka Beero Konrpoububie IIpakTuueckue e — o0pa3oBaTe/bHbIE
padoTbI padoThbI pecypcbl

OcHOBHBIE TIOJIOKEHUS

1 MOJICKYJIIPHO-KUHETHYECKOU TEOPHH 1 bubmmorexa LIOK

https://m.edsoo.ru/ff0a5256

Y MX OIBITHBIC TIOATBEPIKIACHHS

2 Macca u pazmep aTOMOB U MOJIEKYI 1

3 Mopenu TBEpAOro, JKUJIKOIO U 1 bubnnorexa [JOK
ra3000pa3HOro COCTOSIHUI BEIIeCTBA https://m.edsoo.ru/ff0a540e
Ypok-koHbepeHIus

4 "Kpucrammndyeckue 1 aMopQHbIC 1 bubnnoreka [JOK
tena. ['paden. [Momyuenue https://m.edsoo.ru/ff0a5800
HCKYCCTBEHHBIX ajMa3oB"

5 CMaunBaHue U KaWUISIPHOCTD. 1 bubnuoreka [IOK
[ToBepXHOCTHOE HATSHKEHHE https://m.edsoo.ru/ff0a5530
TennoBoe pacmupeHue u cxaTue
Temnosoe asuxkenue. Temneparypa
TemneparypHble IIKaJIbI

9 BHyTpeHHss sHeprus u crnocoos! eé 1 bubnuoreka [IOK
U3MEHEHHUS https://m.edsoo.ru/ff0a5c60

10 Buasl Tenonepenaun 1 bubmorexa HOK

https://m.edsoo.ru/ff0a6412

VYpok-koupepenius "Micronp3oBanue

11 TEIJIOBBIX CBOMCTB BEIIECTB U 1 bu6mmoreka [IOK
MaTepuasoB B LEJIX https://m.edsoo.ru/ff0a65c0
sHeprocoepexeHus"



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0

12

KonudecTBo TemoThL. Y aelbHas
TCIINIIOEMKOCTbh

bubmuorexa [JOK
https://m.edsoo.ru/ff0a6976

13

VYpok-uccnenosanue "[Iposepka
TUIIOTE3bI JINHEMHON 3aBUCUMOCTH
JUTUHBI CTOJIONKA XKHUJIKOCTH B
TEPMOMETPUYECKOH TpyOKe OT
TemnepaTrypbl"

14

15

16

17

18

YpaBHEHHE TEIIOBOTO OanaHca.
Ter000MeH 1 TEIIOBOE paBHOBECHE.
3akon HeroTona—Puxmana

JlaGopaTopHas pabota
"UccneqoBanue ABJICHUS
TEII000MEHa NPY CMEUTHBAHUN
XOJIOAHOU U Topsiueit BoabI"

Pemienue 3amaud mo teme
"Temioo0MeH U TEILIOBOE
paBHOBecHe"

JlaGopatopHnas pabota "Onpeznenenue
KOJIMYECTBa TETIOTHI, MOTYYSeHHOTO
BOJION TIpH TEII00OMEHE C HarpeThIM
METaJUIMYE€CKUM TUINHAPOM"

[InaBnenue u oTBepIeBaHUE

KpUCTAJINIMYCCKUX BCUICCTB.
VY aenpHas TemioTa MIaBICHHS

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a7088

bubmuorexa [JOK
https://m.edso0.ru/ff0a6a98

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a71d2

19

Pemenne 3amau mo teme "IlmaBnenne

" OTBEPACBAHNEC KPUCTATINIMICCKUX

Ten"

20

JlaGopatopHnas pabota "Onpeznenenue

bu6mmoreka [JOK



https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a71d2

yACJIbHOU TEIJIOTHI TIJIaBJICHUS Jibaa"

https://m.edsoo.ru/ff0a72fe

21

22

23

Ypoxk-uccienopanue "CpaBHeHHE
IIPOLIECCOB IJIaBJICHUS
KPUCTAIIMYECKUX TEJ U pa3MATYeHUS
IpU HarpeBaHuu aMop(dHbIX Ten"

[TapooOpa3zoBaHue 1 KOHJEHCAIIHSL.
Ucnapenue

Kuneunune. Y oenrHas Temiora
nmapoo0pa3oBaHus. 3aBUCUMOCTb
TEMIIEPATypPhbl KUTICHUS OT
aTMOC(EpPHOTO TaBJICHHS

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a740c

bubmuorexa [JOK
https://m.edsoo.ru/ff0a786¢

24

Pemenue 3agau no reme
"[TapooOpa3zoBanue u kuneHue"

25

26

27

Ypok-uccnenoanue "OObsICHEHNE
3aBHCUMOCTH TEMIEPaTypbl KUTICHUS
OT JaBieHUS"

HacplmeHHbIi 1 HeHACHIIIEHHBINH Tap.
Bnaxnocts Bo3nyxa

BiraxxHOCTB BO311yXa U €€ U3MEpPEHHUE.
JlaGopatopHnas pabota "Onpeznenenue
OTHOCHUTEJIbHOW BIaKHOCTH BO3Tyxa"

0.5

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

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a7628

28

Perenue 3agay mo teme
"BaxuocTts"

29

30

Pemenue 3agau u ananus cutyanui,
CBSI3aHHBIX C SBJICHUSIMH UCITAPEHUS
U KOHJEHCAIINN

OHeprus TOIIMBA. Y IeNbHasl TEIJI0Ta
CTOPaHHUs



https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628

[TpuHIUIBL paOOTHI TETIIIOBBIX

31 o
JBUTATENeH
32 [TapoBast TypOuna. J|Burarens
BHYTPEHHETO CTOPaHHUS
bu6mmoreka [IOK
33 KI1 rennosoro apiratens https://m.edsoo.ru/ff0a7c7c
34 Pemenue 3amau no reme "KIIJ{ bubnmoreka [JOK
TEIJIOBOTO ABUTATENA" https://m.edsoo.ru/ff0a7c7c
VYpox-koupepennus "Temnobsie
35 JBUTATEIIHN | 3aIUTa OKPYKAIOMIEH
cpenpr"”
36 TennoBble MOTEPH B TEILIOCETIX
3aKOH COXpaHEHUS U MTPEBPALLICHUS
37 SHEPTUU B MEXaHUYCCKHUX U
TEIUIOBBIX Ipolieccax
[ToaroroBka Kk KOHTPOILHOM paboTe
38 1o TeMe ""TeroBbIe SBICHUS. bu6mmorexa [IOK
M3meHeHue arperatHbIX COCTOSIHUN https://m.edsoo.ru/ff0a83f2
BemecTsa"
KonTponbHas padota no teme
39 "TerutoBbie siBiIeHUs. M3MeHeHne
arperaTHbIX COCTOSTHUH BerecTBa"
40 DnexTpusanus Ten. /[Ba poaa 3apsanoB
VYpoxk-uccnenoanue "HccienoBanue
41 CIIOCO0O0B PA3TMYHBIX BEIICCTB
Ha’3JIEKTPU30BBIBATHCS "
42 B3anMopeicTBre 3apsyKeHHBIX TEIL. bubnnorexa [JOK

3akon Kynona

https://m.edsoo.ru/ff0a87e4



https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a87e4

DNeKTprUYEecKoe moJie.
Hanpsk€HHOCTD 37eKTPUYECKOTo

bu6mmoreka [IOK

43 moJist. [IpHHIKI CYIepIO3HIINT https://m.edsoo.ru/ff0a8ala
ANEKTPUUYECKUX MOJIeH
HocuTenu snekrpuyeckux 3apsios.
44 OnemeHTapHbli 3apsa. CTpoeHue
aToMa
45 3aKOH COXpaHEHUs IEKTPUIECKOTO
3apsna
46 IIpoBOOHUKH, TUINEKTPUKHA U bu6mmoreka [IOK
MOJIYTIPOBOTHUKH https://m.edsoo.ru/ff0a8ef6
47 ypOK-KOH(bepteIII/Iﬂ "DneKTpu3anusl
B IOBCEIHEBHOM XU3HU"
48 Pemenue 3agaq mo teme "3akoH bu6mmorexa [IOK
COXpaHEHHs AIICKTPUUECKOro 3apsiia https://m.edsoo.ru/ff0a90cc
49 Onektpuueckuil Tok. lctouHnku bubnnoreka [JOK
ANEKTPUIECKOTO TOKA https://m.edsoo.ru/ff0a95a4
Ypok-uccnenosanue "McciaenoBanue
50 NEHUCTBUS STEKTPUUECKOTO TIOJIST HA
MIPOBOJIHUKY U IUDJIEKTPUKH"
o1 DNEeKTpUUECKUN TOK B METAJLIax Brbmiorexa LIOK
https://m.edsoo.ru/ff0a9838
52 DNEKTPUYECKHUM TOK B )KUJIKOCTSAX U bubnunorexa [JOK
razax https://m.edsoo.ru/ff0a9838
53 DeKTpudecKas 1erb
bubnmoreka [JOK
> Cima Toka. AMmepMeTp https://m.edsci.ru/fan8bd6
55 DNEKTPUUECKOE HATIPSKEHUE. bub6nuorexa [IOK



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

Boasr™erp

https://m.edsoo.ru/ff0a9e14

56

57

58

59

JlabGopaTopHas padora "COopka u
UCIBITAHUE YJIEKTPUICCKOH TeTTH
MTOCTOSIHHOTO TOKa"

3aBUCUMOCTD CHJIBI TOKA OT
HanpspkeHus. 3akoH OMa 115 ydacTka
enu

JlaGopaTopHas pabota
"HccnenoBanue 3aBUCUMOCTH CHITBI
TOKa, MPOTEKAIOIIET0 Yepe3 pe3ucTop,
OT HANPSDKEHUS Ha PE3UCTOpe U
CONPOTHUBIICHUS pe3ucTopa’

BHSKTpI/I‘leCKOC COIIPOTUBJICHHC.
YaenpHOE COIIPOTUBJICHUC

bu6mmoreka [IOK
https://m.edsoo.ru/ff0aad4a

bubmuorexa [JOK
https://m.edsoo.ru/ff0aa04e

bubmuorexa [JOK
https://m.edsoo.ru/ff0aa738

60

Jlaboparopuas padota "Onpenencaue
YIEIBHOTO COMPOTHBIICHUS
MIPOBOAHMKA"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0aa738

61

62

Pemenue 3aau o teme
"DneKTpUUecKOoe CONPOTUBIICHUE.
VY nenpHOE conmpoTuBieHne"

Permrenuie 3agaud mo treme "3axkon Oma"

63

IlocnenoBaTenbpHOE B napajajiCjbHOC
COCIMHCHUA IMTPOBOAHNUKOB

64

65

JlaGopatopnas pabora "IIpoBepka
MpaBHJIa CIIOKEHUS HAMPSDKEHUH TTPH
MOCJIEIOBATEIIFHOM COSTMHEHHUH JBYX
pe3ucTopon"

Pemienue 3amad mo tTeme

bu6mmorexa [IOK
https://m.edsoo.ru/ff0aaa58



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

"[TocnenoBarenbHOE U apaJLIEIBHOE
COEAMHEHUS TPOBOJHUKOB"

66

Jlaboparopnas padota "IIpoBepka
ImpaBuJia JJIs1 CUJIbI TOKA IPU
napauIeIbHOM COEIMHCHUH
pe3uctopos"

bubmuoreka [JOK
https://m.edsoo.ru/ff0aadle

67

68

69

Pemenue 3a1a4 Ha mpUMEHEHHE
3akoHa OMa /1J1s1 pa3InyHOro
COCAUHCHUS IMTPOBOAHUKOB

O/IC 1 BHyTpeHHEEe CONPOTUBIICHUE
HCTOYHHKA TOKa. 3akoH OMa mi1g
HOJIHOW enU

Pemenune 3agau o teme "OJ1C,
BHYTpPEHHEE CONPOTUBIICHHE
HCTOYHHKA TOKA. 3akoH OMa 11t
MOJIHOHI Hmenu"

bubmuorexa [JOK
https://m.edsoo.ru/ff0aaf8a

70

JlabopaTtopHas pabota "OnpeneneHue
O/1C 1 BHYTpEHHEr0 COPOTUBIICHUS
HMCTOYHMKA TOKA"

71

72

[IpaBuna Kupxroga

JlaGopatopHnas pabora "IIpoBepka
npasui Kupxroda"

73

Ypok-uccnenosanue "M3yuenue
BOJIbT-aMIIEPHBIX XapaKTePUCTHK
HEJIMHEHHBIX DJIEMEHTOB"

74

75

PaGora snexkTpuyeckoro Toka.
MOIIHOCTB 3JIEKTPUYECKOTO TOKA

JlaGopatopHnas pabota "Onpenenenue

bu6mmorexa [IOK
https://m.edsoo.ru/ff0ab124

bu6mmoreka [JOK



https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124

PpaboThI ¥ MOIITHOCTH AJIEKTPUIECKOTO
TOKA"

https://m.edsoo.ru/ff0ab3e0

76

77

78

79

80

81

82

3akon Jxoyns-Jlenna. Ilorpedurenu
3NeKTpHYecKoro Toka. Koporkoe
3aMBbIKaHHEC

Ypok-koudepenuus "OO0bsiCHEHUE U
MPUHIUI IEHCTBHS JOMAITHUX
3JIEKTPOHArpeBaTeIbHBIX TPUOOPOB"

[ToaroroBka Kk KOHTPOJILHOM paboTe
1o Teme "DIIeKTPUUECKHUE 3apsbl.
3apsKEeHHbIE TENa U UX
B3auMoaercTBUA. I10CTOSIHHBIH
AIEKTPUUYECCKUN TOK"

KonTponbnas pabora no teme
"DJIeKTpUUECKUE 3apsbl.
3apsKeHHbIE Tela U UX
B3aumoencTBus. [locTostHHBIN
ANEKTpUYECKUI TOK"

TTocTossHHBIE MArHUTHI. MarHuTHOE
noJjie 3eMJIA U €0 3HAUEHUE TS
JKA3HU Ha 3emiie

VYpok-uccnenonanue "M3yuenune
MAarHMTHOTO ITOJISI TOCTOSHHBIX
MarHiToOB MIPH UX OOBETUHEHUH U
paznenenuu. Busyanuzaus nosns
MMOCTOSTHHBIX MarHuToB"

OmneIT OpcTena. MarHuTHoe nose
ANEKTPUYECKOTO TOKA

bubmuorexa [JOK
https://m.edsoo.ru/ff0ab660

bubmuorexa [JOK
https://m.edsoo.ru/ff0abd2c

bubmuorexa [JOK
https://m.edsoo.ru/ff0abea8

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ac3d0

bu6mmoreka [IOK
https://m.edsoo.ru/ff0acld2



https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac1d2

83

OmneiT AMniepa. MarauTtHoe 1osie
KaTyLIKU ¢ TOKoM. [IpumeHenune
3JIEKTPOMArHUTOB B TEXHUKE

84

85

86

87

Cuna Amnepa u onpeeneHue eé
HaIpaBJICHUS

Pemrenue 3agad mo treme "Cuia
Awmrepa u onpezeseHue eé
HanpasJyieHus"

DNEeKTPOABUTATEIh TOCTOSTHHOTO
ToKa. Mcnonb3oBaHue
ANEKTPOABUTaTENCH B TEXHUUECKUX
yCTPOMCTBAX M HA TPAHCIIOPTE

Jlaboparopunas pabota "HN3yuenue
JEHCTBHSI MATHUTHOTO TOJISL Ha
MPOBOJHUK C TOKOM"

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

88

VYpok-koHpepenuus "IIpakTruueckoe
MIPUMEHEHHUE IJIEKTPOIBUTaTENCH"

89

90

91

JlaGopatopHnas pabora
"KoHcTpynpoBaHue 1 U3ydeHue
paboThI anekTpoaBuraTesns”

JlaGopatopHnas pabora "HN3mepenue
KIIJI anexkTpoaBUraTeIbHOM
YCTaHOBKH"

OmnsiTel @apanes. 3akoH
ANEKTPOMAarHUTHOW MHIYKIIUH.
IIpaBuio Jlenna

92

Ypok-uccnenosanue "McciaenoBanme
I/I3M€H€HI/II\/II 3HAYCHUS U HaHpaBJ’IeHI/ISI



https://m.edsoo.ru/ff0ac86c

MHIYKIIMOHHOTO TOKa"

Pemrenue 3agau mo reMme "3akoH
93 3JIEKTPOMArHUTHON MHYKIIWH. 1
IIpaBuio Jlenna"

Onekrporereparop. CrocoOs
MOJIyYEHUS AJIEKTPOIHEPTUU

94

VYpoxk-koHpepeHuus
"DNeKTpOCTaHIIUU HA
95 BO300HOBJISIEMBIX HCTOYHHUKA 1
sHeprun. [IpodieMbl 3KOJIOTHH.
TomnnuBHBIE 2JIEMEHTEI U

aneKTpoMoouIn"

[ToaroroBka Kk KOHTPOJIBHOM paboTe

96 1o TemMe "DIIeKTPOMarHUTHbIE 1
siBJICHUS"
97 KonTponbnas padora 1 1 bubnnoreka [JOK
"DJIeKTPOMarHUTHBIC SBJICHUS" https://m.edsoo.ru/ff0acb14
98 Pabora ¢ Tekctamu o Teme 1 bu6mmoreka [JOK
"TeroBsle sBiIeHUS" https://m.edsoo.ru/ffOacc5e
PaGora ¢ TekcTamu o Teme
99 "DnexTpudecKue 3apspl. 1
3apsKeHHbIE Tela U UX
B3auMozeiicraue"
Pabota ¢ TekcTtamu 1o Teme bubmuorexa [JOK
100 . . 1
"TTocTOSIHHBIN AJIEKTPUUYECKH TOK" https://m.edsoo.ru/ff0acdc6

PabGora ¢ TekcTamu o teme
101 1

"MaruuTtHsie SBiIcHUS"

102 PaGora ¢ Tekcrtamu o TeMe 1



https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acdc6

"DJIeKTpOMarHuTHas UHIyKIus"

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102

22.5




9 KJIACC

Ne i/

Tema ypoka

MexaHuueckoe BUKEHHE.
MarepuanpHas Touka. CriocoOsbl
OMMUCAHUsI MEXaHUYECKOTO
JIBIDKCHUS

Cucrema orcuera.
OTHOCUTENHLHOCTh MEXAHHYSCKOT'O
JABHMXXCHUA

BGKTOpHHe BCIIMYHHBI, OIICPaluH C
BCKTOpaMH, IIPOCKIHUHN BEKTOPOB

KoaunuecTBO 4acoB

KoHnTpoJbHbie

Bcero
padoThI

IIpakTHYeckue
padoTshI

JlaTa
H3y4eHust

JIeKTPOHHBbIE U(PPOBHIE
oOpa3oBaTe/ibHbIE

pecypchl

bubmuorexa [JOK
https://m.edsoo.ru/ff0ad474

Pannyc-BekTop MaTepuanbHOU
TOYKH, IEPEMEIICHNE HA INIOCKOCTH
PaBHOMEpHOE ITPAMOJIMHEWHOE
JBUJKECHHE

Pemenue 3agad mo reme

"PaBHOMEpPHOE NPSMOJINHENHOE
IBHKeHHne"

bu6nmoreka [JOK
https://m.edsoo.ru/ff0ad19a

HepaBHOMepHOE NpAMOIMHENHOE
nBuxkeHue. CpeaHsisi 1 MTHOBEHHas
CKOpOCTb T€JIa TP HEPABHOMEPHOM
JBUKEHUU

JlaGopaTtopHnast pabota
"Onpenenenne cpeHel CKOPOCTH
CKOJIBXKEHUSI OpYyCKa WITH JBHIKEHUS



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a

IapyuKa Mo HAKJIOHHOM MIOCKOCTH"

10

PaBHOyCKOpEHHOE MTPSAMOJIMHEITHOE
JIBUOKEHUE. Y CKOpEHUE

CKopocTh paBHOYCKOPEHHOTO

NPSIMOJIMHEHHOTO JIBUKCHUSI.
I'paduk ckopoctu

11

Pemenue 3anau no teme "CkopocTthb
PaBHOYCKOPEHHOTO
MPSAMOJIMHEHHOTO JBHKEHUS"

12

[Iepememenue npu
PaBHOYCKOPEHHOM MPSIMOJIMHEHHOM
JBU>KEHUU

13

14

15

16

JlaGopaTopHnas pabota
"OmnpezeneHne yCKOpEHus Teja npu
PaBHOYCKOPCHHOM JBM)KCHUH 10
HaKJIOHHOM TI0CKOCTH"

Pemenue 3agau o reme
"Ilepemerienue npu
PaBHOYCKOPEHHOM MPSIMOJIMHEHHOM
JIBYOKCHUH"

JlaGoparopHas paboTa
"UccnenoBanue 3aBUCUMOCTH ITyTH
OT BpEMEHH MPU PABHOYCKOPEHHOM
JIBWKEHUU 0e3 HavallbHOMU
ckopocTH"

I'paduueckas uaTEpIIpeTaIUs
YCKOpPEHUSI, CKOPOCTH, TIPOHCHHOTO
MyTH U TIEPEMEIICHUS JIS

bu6mmoreka [IOK
https://m.edsoo.ru/ff0adb18



https://m.edsoo.ru/ff0adb18

HpSIMOJIPIHCﬁHOFO JABUIXKCHU A

17

Penrenue 3amau mo reme
"I"paduueckast UHTEPIIPETALS
YCKOPEHHUSI, CKOPOCTH, TPOUIEHHOTO
MyTH U TIEpEMELIECHUS JIJIs
MPSIMOJIMHEMHOTO JIBH>KEHUS"

18

19

YckopeHnue cBOOOIHOTO TaCHUSI.
Onprtel ["annnes

Pemenne 3amau mo Teme
"YckopeHnue cBOOOIHOTO MaaeHus"

20

JIBukeHme Tena, OPOIISHHOTO 1O
YIJIOM K TOPU30HTY

21

22

23

Pemienne 3agau mmo teme " JIBrmkeHne
Tena, OPOIIEHHOT0 MO/ YIJIOM K
FOpU30HTY"

JlaGoparopHas paboTa
"UccnenoBaHue ABM>KSHHS Tella,
OpOIIEHHOTO MO/ YIJIOM K
TOpU30HTY"

Pemienne 3agau mmo Teme " JIBrmkeHne
MoJ1 ACMCTBUEM YCKOPEHUS
CBOOOJTHOTO TIaJeHUs"

24

JIBrm>KeHue 1Mo OKpy>KHOCTH

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ael76

25

26

JIuneliHasa 1 yriooBasi CKOPOCTB,
NIEPUOJT M YacTOTa

CKopocCTb U yCKOpPEHME MTPU
JIBIDKEHUH 110 OKPY>KHOCTH



https://m.edsoo.ru/ff0ae176

27

Pemenue 3agau mo treme "JIpukeHue
10 OKPY>KHOCTH"

28

Ypoxk-koHpepeHuus
"PacniozHaBaHue 1 NpuOINKEHHOE
OTHCaHKE PA3JIINYHBIX BUJIOB
MEXAHUYECKOT0 IBUKEeHUs"

29

30

31

[ToaroToBKa K KOHTPOJIBHOM paboTe
no Teme "MexaHu4ecKoe JABUKECHUE
U CTIIOCOOBI €ro onucaHus"

KoHTpoinbHas pabora 1o Teme
"MexaHn4YeCcKOe ABMKEHNE U
Ccoco0kl ero orucanus”

IlepBriii 3akoH HeroToHA. BekTop
CHUJIBI

bubmuorexa [JOK
https://m.edsoo.ru/ff0ae612

32

33

34

Bropoii 3akon HeroTona.
PaBHOelicTBYIOIIAA cHIla

Tperuii 3akoH HeroTOHA.
Cynepno3uuust cui

Cuna ynpyroctu. 3akoH ['yka

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ae72a

bu6nmoreka [JOK
https://m.edsoo.ru/ff0ag982

bu6mmorexa [IOK
https://m.edsoo.ru/ff0aeca?2

35

36

37

Pemenne 3amau mo teme "Cuna

ynpyroctu"

JlaGoparopHas paboTa
"HUccnenoBaHue 3aBUCHMOCTH CUJIBI
YIIPYTOCTH, BO3HUKAOLIEH B
NpYXUHE, OT CTETIeHH JehopMaIim
py>KUHBI"

Cuna tpenus. Koapduuuent tpenus

bubnmoreka [JOK
https://m.edsoo.ru/ff0aee28

bu6mmoreka [JOK



https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28

https://m.edsoo.ru/ff0af738

38

39

40

JlaGopaTtopHnas pabota
"Onpenenenne kodpduimeHta
TPEHUS CKOJIbXKEHUs"

JlaGopaTtopHnas pabota
"NccneqoBaHue 3aBUCUMOCTU CUJIBI
TPEHUS CKOJILKEHUS OT CHJIbI
HOPMAaJILHOTO JIaBJeHUs"

I[BI/I)KCHI/Ie TCJI IO OKPY’KHOCTH 110
HeﬁCTBHeM HCCKOJIBKHUX CHJI

bubmuoreka [JOK
https://m.edsoo.ru/ff0af8be

41

3axoH bepnymm u noxsémMHas cuina
KpbLIa

42

Ypok-koHpepenius "CoBpeMeHHbIE
JIeTaTeNbHBIC allllapaThl, Cy/1a Ha
MOJABOJIHBIX KPBUIBSX, aHTUKPBLIO HA
CKOPOCTHBIX aBTOMOOUJISIX.
JIBM>KeHue 1moe3/1a Ha MarHUTHOM

noaymke"

43

44

45

Cuna TsKeCTH M 3aKOH BCEMHPHOTO
TATOTCHHS

JIBuKeHME TeNn BOKPYT
rpaBUTAallMOHHOIO LieHTpa. [lepBas
KOCMHUYECKasi CKOPOCTh

HesecomocTs u nieperpysku

bu6mmoreka [IOK
https://m.edsoo.ru/ff0af5f8

46

47

PaBHOBecue MaTepHaIbHONW TOYKHU.
AOCOIIOTHO TBEPIOE TEIIO

MowmenT cunsl. [IpaBuino moMeHTOB

bu6mmorexa [IOK
https://m.edsoo.ru/ff0afe36

48

VYpoxk-uccnenosanue "OnpeaeneHne



https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0afe36

LIEHTPa TSKECTU Pa3IMUHBIX Ten"

Nmnynec tena. U3meHenue

49 umnyiasca. Ummnynsc cuisl. Ypyroe Bubmorexa LIOK
. https://m.edsoo.ru/ff0b07fa
U HEYIIPYroe B3auMOJECcTBHE
50 3aKOHbBI U3MEHEHUS U COXPaHEHUS bubnuorexa [JOK
UMITYJIbCa https://m.edsoo.ru/ffO0b096c
o1 PeakTuBHOE nBUXKEHUE
Pemenue 3amau no teMe "3akoH
52 COXpaHEeHHsI UMITyJIbca. PeakTHBHOE
nBIKeHne"
53 Mexannueckas paboTa U MOIITHOCTh bubmorexa [JOK
https://m.edsoo.ru/ff0b0a84
54 PabGota critbl TSDKECTH, CHITBI bu6mmoreka [IOK
YIPYTOCTH M CHJIbI TPSHUS https://m.edsoo.ru/ff0b0db8
JlaGopaTtopHnast pabora
55 "Onpenenenue padOThI CHUIIBI TPEHUS
IpY PaBHOMEPHOM JIBHKCHUU TeJa
10 TOPU3OHTAJIBHOM MOBEpXHOCTH"
56 CBsI3b 5HEPrUM U pabOTHI
JlaGopaTtopHnast pabota
"OmnpexneneHne padoThl CHIIBI
57 YIPYTOCTH IIPU MOABbEME Ipy3a C
UCIIOJIb30BaHUEM HENOBIXKHOTO U
MOJBMYKHOTO OJIOKOB"
58 [ToreHnmanbpHAS YHEPTUS
59 Kunernueckas sneprus. Teopema o bubnuorexa [IOK
KHHETUYECKON SHEPTHU https://m.edsoo.ru/ff0b0c32
60 3aKOH N3MEHEHHUS U COXPAaHEHUs



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

MEXaHUYECKON IHEPIUU

61

62

63

Pentenue 3amau mo teMe "3aKOHEI
WU3MEHEHUS U COXPaHEHUs
MEXaHUYEeCKOM aHeprun"

[ToaroToBKa K KOHTPOJIBHOM paboTe
o teme "B3auMmonelicTBue Tel.
3aKOHbI COXpaHeHus"

KoHTponbHas pabota 1o Teme
"B3anMonencTBHE TEI. 3aKOHBI
coxpaHeHus"

bubmuoreka [JOK
https://m.edsoo.ru/ff0b12fe

64

KonebarensHoe nBuxkeHuE.
OcHOBHBIE XapaKTEPUCTUKHU
KoJieOaHMI: TIEpHOI, YacToTa,
aMILIATYyJa

bu6mmorexa [IOK
https://m.edsoo.ru/ff0b1858

65

MareMaTH4ecKuil U NPy >KUHHBINA
MasTHUKH. JlabopaTtopHas paboTa
"UccnenoBanue 3aBUCUMOCTH
nepuoja kojaebaHuil Tpy3a Ha HUTU
OT JUJIMHBI HUTH"

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b20f0

66

JlaGopaTtopHast pabota
"HccnenoBaHue 3aBUCUMOCTH
nepuo/ia KojiebaHui MpyKUHHOTO
MasiTHUKA OT Maccel rpysa"

bu6mmorexa [IOK
https://m.edsoo.ru/ff0b197a

67

68

[Mapmonnueckue konebaHus

JlaGopatopHas pabota "M3mepenue
yCKOpeHusi CBOOOHOTO naieHus"

69

3aryxaromye KojaeOaHusl.
BoinyxxaeHHbie Koe6aHusl.



https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a

Pe3onanc

70

71

72

[peBpariieHre YHEPTUU TIPU
KOJIE0ATEIBbHOM IBUXKEHUU

VYpoxk-uccinenosanue "l[IpoBepka
HE3aBHCHMOCTH MepHo/a KoJeOaHui
rpy3a, IOJBEHICHHOT O K JICHTE, OT
Macchl rpysa"

MexaHandecKre BOJHEI: IpOaAOJIbHBIC
H IIOIICPCYHBIC

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

73

CBolicTBa MEXaHUYECKHUX BOJIH.
JlnvuHa BOJIHBI U CKOPOCTH €€
pacrpoCcTpaHeHus

74

75

76

Ypok-uccnenosanue "HabmroaeHue
uHTEepPEepeHIH U TU(PAKIINNA BOITH
Ha TTOBEPXHOCTHU BOABI"
VYpok-koHpepeHuus
"MexaHn4yecKHue BOJIHBI B TBEPIOM
tene. CelicMUuecKue BOJIHbI"

3Byk. Pactipoctpanenue u
OTpakeHHE 3BYyKa

77

78

79

Pemenue 3amau mo reme "3ByK"

Ypok-uccnenoBasue
"JKCIIEpUMEHTAIIBHOE OIIPEIEIICHUE
TPaHULl YaCTOTHI CJIBIIIAMBIX
3BYKOBBIX KOJeOaHMit"

I'pomMKOCTB 3ByKa M BBICOTA TOHA.
AKYCTHYECKHI1 pe30HaHC.

80

VYpoxk-uccnenosanue "HabmroneHue



https://m.edsoo.ru/ff0b197a

U O0BSICHEHHE aKyCTHIECKOTO
pe3onanca"

Wndpas3Byk u ynpTpa3Byk.
Kondepennus "HMcnonszoBanue

bubmuorexa [JOK

81 yIbTpPa3ByKa B COBPEMEHHBIX https://m.edsoo.ru/ff0b23ca
TEXHOJIOrusX"
82 DJIEKTPOMArHuTHOE MOJIE U bubmuorexa [JOK
3JIEKTPOMArHUTHBIC BOJIHBI https://m.edsoo.ru/ff0b2abe
83 CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH
Ypoxk-koudepennus "Llkana
AIIEKTPOMArHUTHBIX BOJIH.
84 Hcnonp30BaHue 3J1€KTPOMarHUTHBIX bubnnorexa [JOK
BOJIH JIJISI COTOBOM CBSI3H. https://m.edsoo.ru/ff0b2fe6
Pagunonokanus. Kocmuueckas cBsi3b
Pemenue 3agau Ha onpeneneHne
85 YaCTOTHI U JUTUHBI
3JIEKTPOMArHUTHOM BOJIHBI
86 DeKTpoMarHuTHasl IpUpoa CBETa. bubnuoteka [JOK
CkopocTh cBeTa https://m.edsoo.ru/ff0b31d0
87 BoiHOBBIE CBOICTBA CBETA:
uHTephepeHIMs U AudpaKIus
JIydeBast moziens cBera u
88 re}(’)quTque:Kaﬂ OITHKA. bubamorexa IOK
https://m.edsoo.ru/ff0b3658
Hctounuku cBeta
89 [IpssMonuHEITHOE pacpOCTpaHEHNE bubnnoreka [JOK
ceera. 3armenus Comnna u JIyHbI https://m.edsoo.ru/ff0b3658
90 3akoH oTpaxeHus cera. [lnockoe bubnuorexa [IOK



https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b3658

3epKajio

https://m.edsoo.ru/ff0b38c4

91

92

93

94

[TocTpoenune n3o0paxeHui,
c(hOpPMHUPOBAHHBIX 3€PKATIOM

[Ipenomnenue cBera. 3aKOH
npenomiieHus ceeta. [lonnoe
OTpakeHHE CBETa.

JlaGopaTopHnas pabota
"UccnenoBanue 3aBUCUMOCTH YIJia
MPETOMIICHUS OT yIJia MajaeHus
CBETOBOTI'O JIy4ya Ha IPaHULIe
«BO3yX-CTEKIIO»"

Vpok-uccnenopanue "AHaiu3 u
00BSICHCHHE ONTUYECKOT0 MUpaxa'

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb3aea
bu6mmoreka [IOK
https://m.edsoo.ru/ffOb3c5c

95

Ypok-koHpepeHuus
"Ucrnonap30BaHue IOJTHOIO
BHYTPEHHETO OTPAKEHUS:
CBETOBOJIBI, ONITUKOBOJIOKOHHAS
CBS3b"

96

97

98

JIvH3a, X011 JTydeil B TUH3E

dopmyiia TOHKOHN JIMH3BI

JlaGopartopHas paboTa
"Onpenenenne HOKyCHOTO
paccTOsHUS M ONTUYECKON CHUJIIBI
cobuparonient TUH3b1"

bu6mmorexa [IOK
https://m.edsoo.ru/ff0b3f2c

bu6nmoreka [JOK
https://m.edsoo.ru/ff0b444a

bubmuoreka [JOK
https://m.edsoo.ru/ff0b4206

99

[Tonryuenue n3o0paxeHuit ¢



https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206

MIOMOIIBIO COOMpArOIIeH U
paccenBaroIIeH JTHH3

Ypoxk-koudepenuus "[IpuHumn
JIEUCTBUSI ONITUYECKUX MTPUOOPOB

bubmuorexa [JOK

100 (MHUKpPOCKOII, TEJIECKOII, https://m.edsoo.ru/ffOcOa7e
¢doroanmapar)"

101 ['na3 xak onruyeckas cucrema. bu6mmoreka [IOK
bau30pyKoCTh U TAIbHO30PKOCTh https://m.edsoo.ru/ff0b4684
Paznoxxenue 6ernoro cBeta B CIIEKTP.

102 OnbiTel HhtoTOHA. CiiokeHue bubmuoreka [JOK
CIEKTPAbHBIX IIBETOB. Jlucrnepcus https://m.edsoo.ru/ff0c0f4c
cBeTa
Ypok-npaktukym "Habntonenue u
00BSICHEHUE OIBITOB O

103 Pa3IoKeHHIO OEJIOro CBETa B bubmmorexa LIOK

https://m.edsoo.ru/ffOcOe2a
cnektp. [lonydenue 6enoro mpera
MIPH CIIOKEHUU IIBETOB"

104 OmnsiTel Peszepdopaa v mianerapHas bubnunoreka [JOK
MOJIEeTIh aToMa https://m.edsoo.ru/ff0c12a8
IToctrynater bopa. Moaens atoma

105 EOpa.y I/IcnyCKaI;He " IfOFJ'IOHIGHI/Ie bubmmoreia LIOK

https://m.edsoo.ru/ffO0cl44c
CBETa aTOMOM.

106 KBantsbl. JIuneiyaTeie crieKTpsl
Ypok-npaktukym "Habmronenue

107 CI'E'IOH_IHI?:IX u Hil\ljef/'l‘{aTBIXI(I)HeKTpOB bubmorexa IOK

| https://m.edsoo.ru/ff0c1550
U3ITyYeHUS U UCITYCKaHUs
108 PanmnoaktuBHOCTH. Anb(da-, 6eTa- u bu6mmorexa [IOK

raMmma-us3JIydCHus

https://m.edsoo.ru/ff0c1672



https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672

CrtpoeHue aTOMHOTO s71pa.

bubmuorexa [JOK

109 HykiioHHas MOZI€SIb aTOMHOTO sIIpa https://m.edsoo.ru/ffOc18ac
110 PaguoaxkTuBHBIE IPEBpAILICHHUS. bubmumoreka [IOK
H3oTorsr https://m.edsoo.ru/ff0clald
111 [Tepuon momypacnana
Ypoxk-koudepenuus "/leiictBue
112 pPaauOaKTUBHBIX U3JTy4YEHUN Ha bubnmoreka [JOK
JKHBBIEC OPraHU3MbI. 3aIIuTa OT https://m.edsoo.ru/ff0c2126
PaAMOAKTUBHOIO U3JTy4eHUS"
SnepHble peakuu. 3aKOHBI
113 C(f[XIE)aHeHEﬂ 3aI;s{110130r0 u Bubmiorexa LIOK
https://m.edsoo.ru/ff0c1c58
MacCOBOT'O YHCEN
114 DHeprusi CBsSI3U aTOMHBIX SED. bubnnoreka [JOK
CBsI3b MacChl ¥ SHEPTUH https://m.edsoo.ru/ff0cld7a
115 Pemenue 3agau no teme "SnepHeie
peakuuu. JHeprus csazu'
Peakiiyu cuHTEe3a U JIeTICHUS SACpP.
116 I/ICTOIIIIHHKH 3Hepr1/11/)11 ComHia 1/);[ ’ bubmorexa [JOK
3 https://m.edsoo.ru/ff0c1e88
3BE31T
Vpoxk-koHpepennus "AnepHas
117 SHEpPreTHKa. JKOJIOTHUECKHe
po0JIEMBI sIIEpHON IHEPTeTUKH"
IToaroroBka K KOHTPOJBHOH pa
118 H(? ?e;)/[eo”Kone6ZHH1:{OH BO?IHIz. e bubmorexa LIOK
https://m.edsoo.ru/ff0c223e
CBeTOBEIC M KBAHTOBEIC SIBIICHHS "
KonTpomnpHas pabota mo Teme
119 "KonebOanus u BoiaHbL. CBETOBEIC U

KBAaHTOBEIE ABJICHUA"



https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e

120

Pewenne pac4eTHbIX 110 TEME
"MexaHndeckoe aBrKeHue"

121

122

123

Pewenne pacyeTHbIX U
Ka4ueCTBEHHBIX 3a/a4 I10 TEME
"BzaumoneiicrBue Tea"

Pemenne pacueTHBIX 1
Ka4eCTBEHHBIX 337134 [0 TeMe
"3aKOHBI COXpaHEHUs PHEPTUU U
umnyisca'

JlaGopaTopHbie pabOTHI 110 TEME
"MexaHndeckoe aBrKeHue"

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

124

JlaboparopHbie pabOTHI IO TEME
"Bzaumonencrtaue tea"

125

126

127

JlaboparopHbie pabOTHI IO TEME
"I[IpocTbie MexaHU3MBI"

Pemenune pacueTHbIX U
KauyeCTBEHHBIX 3a/1a4 10 TEME
"TenoBsie mporecch”

Pemenne pacueTHsIxX U

KA4EeCTBEHHBIX 3a7a4 10 TEME
"BiaaxxHocTh"

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c2572

128

Pemenne pacueTHsIxX U
KauecTBEHHBIX 3a1a4 o teme "KIT/]
TEIJIOBBIX JBUTATENEH"

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c2a22

129

130

Pemenne pacueTHsIxX U
KayeCTBEHHBIX 3a71a4 10 TEME
"3aKOHBI IIOCTOSTHHOTO TOKA"

Pemienne PACUCTHBIX U

bu6mmoreka [JOK



https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22

KauecTBEHHBIX 3a1a4 no teme "KI1/]

https://m.edsoo.ru/ff0c2b30

3JIEKTPOYCTaHOBOK"
131 JlaboparopHbie pabOTHI IO TEME 1
"3aKOHBI MOCTOSTHHOTO TOKA"
132 JlaGopaTopHbie pabOTHI 110 TEME 1 bubnuorexa [JOK
"CBeTOBbIC IBIICHHS" https://m.edsoo.ru/ff0c2c52
133 Pabora ¢ Tekctamu 1o Teme 1 bubmuorexa [JOK
"3aKOHBI COXpAHCHHS B MCXaHHUKE" https://m.edsoo.ru/ff0c2d6a
134 PabGora ¢ Tekctamu 1o Teme 1 bu6mmoreka [IOK
"Kosiebanus 1 BOJTHBI" https://m.edsoo.ru/ff0c2e82
135 PaGora ¢ Tekctamu 1o Teme 1 bubmuorexa [JOK
"CBeTOBbIC sIBICHUS" https://m.edsoo.ru/ff0c3044
136 Pabota c Texctamu 1o Teme 1
"KBanToBas u sinepHas pu3uka'
OBIIEE KOJIMYECTBO YACOB I10 136 245

[NPOTPAMME



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




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» ®usuka, 7 knacc/ [epoimkun A.B., O611ecTBO ¢ OrpaHUYEHHOM
OTBETCTBEHHOCTBIO «IPODA»; AkmonepHoe o0mmectBo «M31aTenbcTBO
«IIpocBemenue»

» ®usuka, 8 knacc/ [lepopimkua A.B., O011eCcTBO ¢ OrpaHUYEHHOM
O0TBETCTBEHHOCTHIO «JIPODAY; Akiinonepnoe obiecTBo «M3aaTenbeTBO
«IIpocsemienue»

» Gusuka, 9 knacc/ [epoimkun A.B., ['yrHuk E.M., O611ecTBo ¢ orpaHu4YeHHOM
OTBETCTBEHHOCTHIO «/[PODA»; AkiinonepHoe oduiectBo «M3aaTenbcTBO

«IIpocBemenue»

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

[Toypounoe nnanuposanue k Y MK Ilepeiknna

HUD®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU
HUHTEPHET
HOC

POII
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