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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJIOKEHMM M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS Ha
yIIyOJI€HHOM YPOBHE OCHOBHOM 00pa30oBaTEIbHON MPOTrpaMMbl, MPECTaBICHHBIX
B ®I'OC 000, a Takxe ¢ yu€ToMm (eaepaibHOi paboueit mporpaMMbl BOCIIUTAHUS
u Konuenuuu npenojaBanus yueoHoro npeamera «Duszmkay.

CopnepxaHue mnporpaMMmbl MO (PU3MKE HAMPaBICHO Ha YJIOBIECTBOPEHHE
MOBBIIICHHBIX 3aMPOCOB  OOYYAIOIIMXCS, CTpeMsIMXca K Oojee TIyOOKOMY
OCBOGHUIO (DM3MUYECKUX 3HAHUI, W Ha (QOPMUPOBAHUE ECTECTBEHHO-HAYYHOU
rpaMOTHOCTH oOydaromuxcsd. B mnporpamme mno (u3uke  y4UTHIBAKOTCA
BO3MOXKHOCTH y4yeOHOro mpenMera B peanusanuu TpedoBanuit ®I'OC OO0 «
IUTAHUPYEMBIM JIMYHOCTHBIM U METANpPEIMETHBIM pe3yJibTaTaM 00y4eHHUs, a TaKKe
MEXIIPEIMETHBIE CBSI3M €CTECTBEHHO-HAYYHBIX Y4YEOHBIX IMPEAMETOB Ha YpPOBHE
OCHOBHOTO 00111eTO 00pa30BaHUs.

[Iporpamma no (u3uke ycraHaBIMBAET paclpeeseHue yueOHOro MaTepuana
1o rojam oOyudeHus (IO Kjaccam), MpejyiaraeT MPUMEPHYIO MOCIEI0BATEIbHOCTh
W3YUYEHHS] TEM, OCHOBAHHYIO HA JIOTMKE PAa3BUTHUS MPEIMETHOTO COJEPKAHUA U
y4€Te BO3PACTHBIX OCOOCHHOCTEHN 00yJaromuxcs.

[Iporpamma mo ¢u3uke pa3zpaboTaHa C LEIbI0 OKAa3aHHUs METOJIUYECKOU
MOMOIUIM YUYUTENIO B CO3/IaHUU paboueli mporpaMmbl 0 y4ueOHOMY MPEIMETY.

®du3zrka SBIAETCS CUCTEMOOOPA3YIONIUM JIJIsl €CTECTBEHHOHAYYHBIX YUEOHBIX
IPEeIMETOB, MOCKOJbKY (PHU3NUYECKUE 3aKOHBI JIeKAaT B OCHOBE IIPOIIECCOB U
SABJICHUM, W3yYyaeMbIX XHUMHEH, OuoJiorued, acTpoHoMuer u (puznueckoit
reorpagueii, BHOCUT BKJIAJ B €CTECTBEHHOHAYyYHYIO KapTUHY MU,
npenocTaBisieT HauOosiee sICHble OOpa3lbl NPUMEHEHUS HaydHOro MeToja
MO3HaHMsI, TO €CTh CII0CO0A MOJIyYEHHUs JJOCTOBEPHBIX 3HAHUN O MHUPE.

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 CIEAYIOUUMHA KOMIIETEHTHOCTSIMH, XapaKkTepU3yrIUMHU
€CTECTBEHHOHAYYHYIO T'PaMOTHOCTb:

HAy4YHO OOBSCHSTH SIBJICHHUS;

OIICHMBATh ¥ TIOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICIOBAHMS;

WHTEPIPETUPOBATh JTAHHBIE U HCIIOJb30BaTh HAYYHBIE JOKa3aTEIbCTBA JJIS
MOJTYYEHHUSI BEIBOJOB.

[lenn wusyueHus ¢GU3MKA HA YpPOBHE OCHOBHOTO 00IIero o00pa3oBaHUs
onpenenensl B Konuenmuu mnpenonaBanus ydeOHoro mnpenMera «®Dusuka» B
oOpa3oBaTenpHBIX opraHu3auusix Poccuiickoit @Denepanmu, pearu3yrOMUX



OCHOBHBIE  0011€00pa30oBaTeIbHbIE MPOTPAaMMbl, YTBEPKACHHONW pELICHUEM
Komnernn Munncrepcrsa npocsemienust Poccutickoii @enepanuu (poTokoia oT 3
nexadps 2019 r. Ne [1K-4BH).

[enmn n3ydenust pu3uky Ha yriryOIEHHOM ypOBHE:

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

pa3BUTHE TPEICTAaBICHUN O HAYYHOM METOJAE MO3HaHWUS U (HOPMUPOBAHHE
HCCJICIOBATEIILCKOTO OTHOIICHHUS K OKPYKAIOIINM SIBJICHUSIM;

dbopMUpOBaHNE HAYYHOTO MHPOBO33PCHHS KaK pe3yiabTaTa U3YYCHUS OCHOB
CTPOCHHMSI MaTepHH U (HYYHTaMEHTATBHBIX 3aKOHOB (DU3HKHU;

dbopMupoBaHHEe YMEHHMH TPHUMEHATH (U3UUECKHE 3HAHWS W HAy4YHBIC
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  JESTEbHOCTH, CBA3aHHOW C (PU3HKOM, TMOJArOTOBKA K
nanbHeneMy oOy4eHHIO B 9TOM HaIlpaBJICHUN;

(GopMUpOBaHHE TOTOBHOCTM K JaJbHEHIIEMY H3y4yeHUI0 (U3MKH Ha
yrIyOJIEHHOM YPOBHE B paMKaxX COOTBETCTBYIOIIMX Ipoduieli oOydeHus Ha
YPOBHE CpeAHEro 00111ero 00pa3oBaHuUsl.

JlocTmxeHne 3TUX IieNield 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 OOBSCHATH (PM3UUYECKUE SIBIICHUS Ha
OCHOBE M3yUeHHBIX (PU3NUYECKUX 3aKOHOB U 3aKOHOMEPHOCTEI;

OCBOEHHUE METOJOB PEIICHUS PAaCUETHBIX U KAUECTBEHHBIX 3a]1a4, TPEOYIOIINX
CO3/IaHUsI W UCHOJB30BaHUS (U3MUYECKUX MOJENel, BKIOYas TBOPYECKUE H
PAKTHUKO-OPUEHTUPOBAHHBIC 33/1a4H;

pa3BUTHE WCCIEAOBATEIBCKAX YMEHHI: HaOMIONaTh SBICHUS W H3MEPSThH
buznyecKkre BEIUMYUHBI, BBIIBUTATh TUIIOTE3bI U MpejiaraTh SKCIepUMEHTAIbHbIC
COocOObI UX MPOBEPKH, IUIAHUPOBATH U MPOBOJAUTH OMBITHI, SKCIIEPUMEHTAIbHbIE
WCCJICIOBAHMSI, aHATTM3UPOBATH MTOTYYCHHBIC TAHHBIC U JIeJIaTh BBIBOJIBI;

OCBOCHHME MNPUEMOB paboThl ¢ uH(poOpMaleil (U3NYECKOro COIep KaHUs,
BKJItOUasi HHPOPMAIIMIO O COBPEMEHHBIX TOCTIKEHUSAX (DU3UKH, HHTEPIIpEeTalus 1
KPUTHYECKOE OLIEHWBaHNE MH(POpMAIUH;

3HAKOMCTBO CO cdepamu MpoPeCCHOHATBHON NeATEIbHOCTH, CBI3AHHBIMU C
(Gu3MKONW, U COBPEMEHHBIMU TEXHOJIOTUSAMH, OCHOBAaHHBIMH Ha JIOCTHXKCHHUAX
(bu3nYECKON HAyKH.



Ha wusydenune ¢wusuku (yriryOn€HHBIM ypOBEHb) Ha YPOBHE OCHOBHOTO
obmiero o6pazoBanus otBoautcs 340 dacoB: B 7 kmacce — 102 gaca (3 waca B
Henemo), B 8 kimacce — 102 gaca (3 gaca B Henmento), B 9 kimacce — 136 gacoB (4
gaca B HEJICIIIO).



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.
Uzmepenne Qusuuecknx BeanuuH. OTanoHbl. Dusmueckue mnpudopsl. llena
nenenus. [lorpemnocts n3mepenuil. [IpaBuna 6e3omacHoro Tpyaa npu padore c
1a0opaTopHbIM O0OpynoBaHMEM. MexayHapoaHas cuctema enuHull. IlepeBon
BHECHUCTEMHBIX eauHuI] B equHuIbl CH.

Kak ¢usuka u jApyrue ecTeCTBEHHbIE HAyKHM H3y4aloT MPUPOY.
EcTecTBeHHO-HAyUHBI METOJ TMO3HAHMS: HAOJIOJCHHE, MOCTAaHOBKA HAYYHOTO
BOIPOCA, BBIIB)KEHUE TUIIOTE3, SKCIIEPUMEHT I10 NPOBEPKE TUIIOTE3, 0ObICHEHUE
HabmogaeMoro saByieHus. Onucanue (U3NYECKUX SIBJICHUN C TOMOIIBIO MOJEIIEH.

Hemoncmpauuu.

MexaHn4deckue, TEIUIOBBIE, DJIEKTPUYECKUE, MAarHUTHBIE, CBETOBBIE,
3BYKOBBIE SIBJICHUS.

dusnueckre NpubOpsl U MPOIEaAypa MPSAMBIX HU3MEPEHUN aHAJIOrOBBIM U
U (HPOBBIM PUOOPOM.

Jlabopamopuvie pabomul u onvimel.

OmnpeneneHue UEHbI IeJIEHUs MIKaJIbl U3MEPUTEILHOTO TpUbdopa.

N3mepenue pacCTosIHUMN.

N3mepenue mnomany u o0beéMa. MeTo1 maneTku.

N3mepeHne BpeMeHN.

N3mepenne 00bEMa )KUIKOCTUA U TBEPAOTO TENA.

Onpenenenue pa3MepoB MalbIX Teld. MeTox psaoB.

IIpoBeneHne wHccienoOBaHUS IO IMPOBEPKE TUIOTE3bl: JAIBHOCTH IOJIETA
HIapuKa, MyIEHHOTO TOPU30HTAIILHO, TEM OO0JIbIIIE, YeM O0JIbIlIe BHICOTA ITYCKa.

Pa3znean 2. IlepBoHayasibHbIEe CBeeHUS 0 CTPOCHUM BellleCTBA.

CrpoeHne BeniecTBa: aTOMbl M MOJIEKYJIBI, UX pa3Mepbl U mMacchl. OIBITHI,
JIOKa3bIBAIOIIME TUCKPETHOE CTPOCHHUE BEILIECTBA.

JIBrkeHne wuactui BemecTBa. CBsA3b CKOPOCTH JIBM)KEHHMSI YacTUI[ C
temriepatypoii. bpoyHoBckoe aBmxkenue. [duddysus. BzaumopeiictBue uactuil
BEILIECTBA: IPUTSKEHUE U OTTAIIKUBAHUE.

ArperaTHble COCTOSIHHSI BEIIECTBA: CTPOCHUE Ta30B, KUJIKOCTENM M TBEPIBIX
(KpUCTaINIMYECKNX) Tell. B3auMOCBA3b MEXIy CBOWCTBAMHM BELIECTB B Pa3HBIX



arperaTHbhIX COCTOSHHUSIX M MX aTOMHO-MOJEKYISIpHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJbI.

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).

OnbITHl IO HAOJIOJIEHUIO TETJIOBOTO PACIIMPEHUS T'a30B.

OnbITE IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MIPUTSKECHHUS.

Pa3nea 3. /IBukeHHe U B3aUMOJAEHCTBHE TeJl.

Mexannueckoe naBwxkenue. llyte u nepememenue. PaBHOMepHOE H
HepaBHOMEpPHOE JBIKeHHE. CBOOOJHOE MajJieHHE KaK NMPUMEpP 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 MMApajiyIebHO.

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 MOJIEKYJT B eauHuIle o00béma BemectBa. CMecH M CIUIAaBBI
[ToBepXHOCTHAs ¥ JTMHEWHAS IUIOTHOCT.

Cumita Kak XapakTepucTHKa B3auMoAeucTBHs Tesl. CHila ynpyrocTd M 3aKOH
I'yka. 3MepeHue CUiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBJICHUE TIATOTEHUS U CHJIA
TskecTd. CHila TSDKECTH Ha Jpyrux muaHerax. Bec tena. Hesecomocts. CrioxkeHue
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.

HaOGmroienue siBfieHust HTHEPIUH.

HaOmronenne n3aMeHeHus CKOpOCTHU MPY B3aUMOJICHCTBUU TeJ.

CpaBHeHHE Macc MO B3aUMOJICUCTBUIO TEJI.

CrnoxeHue CUJl, HalPaBJICHHBIX 110 OJHOW MPSIMOIA.

Jlabopamopuvie pabomul u onvimaol.



OnpeneneHue CKOPOCTH PAaBHOMEPHOIO JBUXKEHUS (IIapUKa B KUIKOCTH,
MOJIEJIH JICKTPUUECKOTO aBTOMOOHIIS 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, TEMOHCTPUPYIOIIUE 3aBUCUMOCTH CHJIBI 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. VCcronp30BaHuE BBICOKMX JIaBJICHUI B COBPEMEHHBIX TEXHOJOTHSX.
Y eTponcTBO BOJOIIPOBOA.

Atmochepa 3emnn u atrmocdepHoe naBieHue. [IpuumHbl CyliecTBOBaHUS
Bo3aymHOM oOonouku 3emid. Onbit Toppuuennu. M3mepenune armocdepHOro
JaBJIeHHs. 3aBUCUMOCTh aTMOC(EpPHOT0 JAaBJIEHHUS 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 cJI0BHE BOSHUKHOBEHUS BBHITAJIKHMBAIOIICH
(apxumenoBoii) cuibl, noarekanue. [InaBanue ten. Bo3ayxomninaBanue.

Hemoncmpauuu.

3aBUCUMOCTH AAaBJIEHUA ra3a OT TeMIEPATYPHI.

[lepenaua naBneHUs KUJIKOCTHIO U TA30M.

Coobmiaromuecst COCy/Ibl.

I'mppasinueckuil mpecc.

[IposiBieHne nercTBUs aTMOCHEPHOTO JABJICHHUS.

Cudon.

3aBUCHUMOCTD BBITAIKUBAIOMICH CHIIBI OT 00BEMA MOTPYKEHHOU B KUIKOCTh
YacTH TeJa U TJIOTHOCTH JKUJIKOCTH.

PaBeHCTBO BBITAJIKMBAIOUIEH CUJIbI BECY BBITECHEHHOM KHUJIKOCTH.

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

Jlabopamopuvie pabomul u onvimaol.



HccnenoBanue 3aBUCUMOCTH Beca Tela 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, JAEMOHCTPUPYIOIIME  3aBUCHUMOCTh  BBITAJKUBAIONICH  CHJIBI,
JEUCTBYIOIIEH Ha TEJIO B KUJIKOCTH, OT 00bEMa MOTPYKEHHOHN B KUIKOCTh YacTH
T€JIa U OT INIOTHOCTU KUIKOCTH.

KoHcTpynpoBaHue apeoMeTpa Wil KOHCTPYUPOBAHUE JIOJIKU U OINPEEICHUE
€€ rpy30I0AbEMHOCTH.

Pa3zgeua S. Pabora u MOIIHOCTB. JHEpIrus.

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

[IpocThie MeXaHU3MBI: pblYar, BOPOT, OJIOK, TOJHUCHACT, HAKJIOHHAs
IJIOCKOCTh, HO)KHUYHBIN MeXaHu3M. MoMeHT cuiibl. PaBHOBecue prruara. [IpaBuno
MOMeHTOB. [IpuMeHeHHe TmpaBWiia paBHOBECUsI pblyara kK OJOKY. «30510TO€
npaBuio» mexanuku. KIIJ] mpocteix MmexanusmoB. [IpocTeie MeXaHU3MBI B OBITY,
TE€XHUKE, )KUBbIX OpraHu3Max.

Mexanuueckas dsHeprusi. KuHeTMueckas ¢ TOTCHIMAJIbHAS DSHEPrusl.
[IpeBpaiieHre OHOTO BHIA MEXAaHUYECKOW YHEPTUM B IPYTOW. 3aKOH COXPAHEHUS
Y TIPEBPALLCHUS SHEPTUU B MEXAHUKE.

Jemoncmpayuu.

[IpuMepbl TPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimel.

HccenenoBanne ycioBHil paBHOBECHS pblyara.

N3mepenue KII/[ HaKIIOHHOW MIIOCKOCTH.

W3yuyenue npaBuia peruara Jis MOJABUKHOTO W HETIOJBUKHOTO OJIOKOB.

Omnpenenenue KIIJI moaBuKHOTO U HETIOJBUKHOTO OJIOKA.

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

N3ydeHune 3aKk0Ha COXPaHEHUSI MEXAHUYECKON DHEPIHUH.

8 KUIACC

Pa3znen 6. TensioBble siBJeHHUS.

OCHOBHBIEC TIOJOXXEHHUSI MOJICKYJISIPHO-KUHETUYECKON TEOPUU CTPOECHUS
BemiecTBa. Macca W pa3mepbl aTOMOB M MOJIEKYJ. OMNbIThI, MOATBEPKIAOIINE
OCHOBHBIE MOJIOKEHUS MOJICKYJISIPHO-KUHETUYECKOW TEOPHH.



Mogenu TBEPIOTO, KHIKOTO M Ta3000pa3HOrO COCTOSIHUN BEIIECTBA.
Kpucranmnmueckue u amopdusie Tena. I'paden — HOBBIM MaTepuan sl HOBBIX
TEXHOJOTHH. TEeXHOIOTMH TOJNyYeHHUs HCKYCCTBEHHBIX anma3oB. OObsCHEHHE
CBOMCTB T'a30B, KUIKOCTEW W TBEPABIX TET HA OCHOBE IMOJIOKEHUM MOJIEKYJIIPHO-
KHHETH4YeCKoW Teopuu. [IOBEpXHOCTHOE HATSHKEHUE, CMAYyMBaHUE, KaWJUISIPHbBIC
ABJICHHs. TeIoBOE€ pacUIMpEeHHEe M C)KaThe. 3aBUCUMOCTh JaBJIEHUS Ta3a oOT
00BEMa, TeMIepaTypsbl.

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

Buyrtpennsis  sHeprus. CnocoObl HW3MEHEHUSI BHYTPEHHEW OSHEpruu:
TeIIonepeaaya 17§ COBEpLICHUE padoTHI. Bunsl TEIUTIONEPENAYN:
TEILUIONPOBOIHOCTh, KOHBEKIUSA, U3JydeHUE. Buapl Terionepenayu B MpUpoOIe U
TexHuke. HeoOpaTUMOCTh TEIIOBBIX POLIECCOB.

KonunuecTBo Temnotel. YaenbHas TEMIO0EMKOCTh BellecTBa. TemaooOMeH U
TEIJI0Boe paBHOBecue. 3akoH HpioToHa-PuxmaHna. YpaBHeHMEe TEIIOBOTO OaslaHca.

[InaBiieHWE U OTBEPAECBAHNE KPUCTAJUIMYECKUX BELIECTB. Y IEJIbHAS TEIJIOTA
miasieHus. [lapooOpasoBanue u konneHcauus. Mcnapenune. Kunenue. Y nenbHas
TEIUIOTa  MHapooOpa3oBaHMs.  3aBUCUMOCTb  TEMIEpPAaTypbl  KUIEHUS  OT
aTMocepHoro pgaBieHusi. HachlllieHHBI W HEHACHINIEHHBIN Mmap. BraxxHOCTh
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 COXPAHEHMSI U MPEBPAILCHUS] SHEPTHUM B MEXAHWYECKHUX M TEIJIOBBIX
IIPOIIECCaX.

Jemoncmpayuu.

Habmtoienue OpoyHOBCKOTO IBUYKEHUSI.

HaGmonenune nuddysuu.

HaGniogenue sBIEHUI TMOBEPXHOCTHOIO HATSDKEHMS, CMAauyMBaHUS W
KaNWUISIPHBIX SIBICHUMU.

HabmroieHue TenaoBoro pacimpeHus Ted.

M3MeHeHne naBiieHUs rasa MpU HW3MEHEHMH OOBbEMa M HArpeBaHUU WU
OXJIQXKJECHUU.

[IpaBuiia u3MepeHUs TEMITEPATYPBI.

Bunbl Tenonepenaym.

OxJnak/ieHue Ipy COBEPUICHUH PabOTHI.

HarpeBanue npu coBepiiieHrH pabOThl BHEITHUMH CHUJIAMH.

CpaBHEHUE TEITOEMKOCTEN pa3IMYHBIX BEIIECTB.



Habnronenue kumneHusl.

HabGnrogenue nocTosHCTBA TEMITEpaTyphl PHU MJIaBJICHUU.

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
TBEPJBIX TEIL.

Omnpenenenue AaBieHUs BO3AyXa B OaJUIOHE IINPULA.

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

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

HaGnrogenue wu3MEHEHUs BHYTPEHHEH SHEpPruM Tela B  pe3yibTaTe
Terionepeaayn U paboThl BHEIIHUX CHUJI.

HccnenoBanue sBIEHUS TEIJIOOOMEHA TMPU CMEUIMBAHUU XOJIOJHOW H
ropst4er BOJIBL.

OnpeneneHue KOJIMYECTBA TEIUIOTHI, MOTYYEHHOTO BOJAOW MPHU TEIIOOOMEHE
C HArpeThIM METAJUIMUECKUM HIHJIUHAPOM.

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

Onpenenenue yIeapHON TEIIOEMKOCTH BELIECTBA.

Hccenenosanue nporecca UCIapeHus.

OnpeneneHne OTHOCUTEIBLHOW BIAKHOCTH BO3/1yXa.

Onpenenenue yaeabHOW TEMIOTHI MUIABICHUS JbJA.

Pazgen 7. JiekTpudecKkue ¥ MAarHUTHbIE SIBJICHUS.

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

Onekrpudeckoe nojie. Hanpsok€HHOCTH anekTpudeckoro noiist. IlpuHomm
CYIEPIIO3ULIUU IEKTPUUECKUX MOJIeH (Ha KaUeCTBEHHOM YPOBHE).

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

DJIEKTPUYECKUIT TOK. YCJIOBUS CYIIECTBOBAHUS AJIEKTPUYECKOTO TOKa.
M CTOYHMKHM TMOCTOSIHHOTO TOKa. JIeMCTBUS SIEKTPUUYECKOrOo TOKa (TEeIIoBOE,
XUMHUUYECKOE, MArHUTHOE). DIEKTPUUECKUN TOK B METAJNIAX, KUJKOCTIX U razax.

Onextpuyeckas nenb. Cuina Toka. DIEKTPUUECKOE HanpsHKeHHE. AMIIEpMETP
Y BOJIBTMETP B LIENU NOCTOSTHHOTO TOKa. CONPOTUBIIEHHE NMPOBOJHUKA. Y IEJIBHOE



CONPOTHUBJIEHUE BellecTBa. 3akoH Oma i ydactka uend. IlocimenoBatenbHoe u
napajuiebHOE COeIMHEeHHE TPOBOAHUKOB. D/IC B e NOCTOSHHOIO TOKa. 3aKOH
Oma s monuoil nenu. [lpaBuna Kupxroda. Pacu€r mpocThiX 37eKTpHUYecKHX
nerneii. Heamaennsie 3j1eMEHTEL.

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

[locTossHHBIE ~ MarHuThl.  B3aumonmeilcTBHE  MOCTOSHHBIX ~ MAarHUTOB.
MarnutHoe nosnie. MarHuTHOE 1oJi€ 3€MJIM U €r0 3HAYEHUE JIJIS )KU3HU Ha 3eMIle.
OmeiT Opcrena. MarHutHoe Tone 3JIEKTpUdeckoro Ttoka. OnbeiT  Awmrepa.
[IpumeHeHne SIEKTPOMArHUTOB B TEXHUKE. Jl€MCTBME MAarHMTHOrO TOJS Ha
MPOBOJHUK ¢ TOKOM. Cuna Awmmepa ©W  omnpeaecieHue €€ HamnpaBJICHHUS.
DNEeKTPOABUIaTeNb IOCTOSIHHOIO TOKa. VCIonbp30BaHME >SIEKTPOABUIATENICH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omneitel @apaned. fABnenue snekrpoMarHuTHOM MHAYKIuM. [IpaBuno Jlenna.
DIIEKTpOreHepaTop. CnocoObl MOJIYYEHUS AIEKTPUYECKOU DHEPTHH.
DONEKTPOCTAHIIMM Ha BO300HOBIIIEMBIX HCTOYHHKAX SHEPIHH. JKOJOTHYECKHE
po6JieMbl 3HEpPreTUKU. TOIIMBHBIE 3JIEMEHTHI U 3JIEKTPOMOOMIIH.

Jemoncmpayuu.

DJeKTpU3aLus TeJl.

JIBa pona 3JIEKTPUYECKHX 3apsiA0B U B3aUMOACHCTBHE 3aPSKEHHBIX TEIN.

YCTpOUCTBO U IEUCTBUE EKTPOCKOTA.

DnekTpocTaThyecKasi MHIYKIMS.

3aKOH COXPAHEHMS JIEKTPUYECKUX 3apsAI0B.

MopenupoBaHue CHIOBBIX JIMHUM DJJIEKTPUYECKOTO IO C IMOMOUIBIO
OyMa)KHBIX CYJITAHOB.

[TpOoBOJHUKH U TUDIICKTPUKH.

M cTOYHMKY TOCTOSIHHOTO TOKA.

JleicTBHS DIEKTPUYECKOTO TOKA.

DJIEKTPUYECKHUM TOK B KUIKOCTH.

["a30BbIii pa3psia.

W3mepeHne cuitbl TOKa aMIIEPMETPOM.

W3mepenne dIeKTpUIeCKOTO HAIIPSKEHUS BOJIBTMETPOM.

PeocraTt 1 Mara3ud COpOTUBIICHUM.

B3aumopaencTBrE TOCTOSTHHBIX MArHUTOB.

MopenupoBaHue HEBO3MOKHOCTH Pa3JEIEHNUs ITOJ0COB MarHUTa.

MonenupoBaHiE€ MarHUTHBIX MOJIEH NOCTOSHHBIX MATHUTOB.

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 1 HCTbITaHUE AIEKTPUUECKOM 1IETIH MOCTOSIHHOTO TOKA.

HccnenoBanre 3aBUCUMOCTH CHJIbI TOKA, MPOTEKAIOIIETO YEPE3 PE3UCTOP, OT
HaIPsHKEHUS. Ha pe3UCTOPE U COMPOTUBIIEHUS PE3UCTOPA.

OMnBIThL, TEMOHCTPUPYIOLIME 3aBUCUMOCTb SJIEKTPHUUYECKOTO COMPOTHBIICHUS
MIPOBOJHUKA OT €ro JIJIMHBI, IUIOMAX MTONEPEYHOT0 CEYEHU U MaTepHaa.

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.

ITpoBepka BeIoIHEHUS 3aK0oHa OMa 17151 TOJTHOM 1IETIH.

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 KII/] nHarpeBarers.

HccnenoBanrie MarHUTHOTO B3aUMO/JICUCTBUS MOCTOSIHHBIX MAarHUTOB.

N3ydeHre MarHUTHOTO TMOJIsi TOCTOSIHHBIX MAarHUTOB MIPU UX OOBEIUHEHUU U
pa3acieHUHN.

HccnenoBanue nelCTBUS 3JIEKTPUYECKOTO TOKa HA MArHUTHYIO CTPEJIKY.

OMBIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CUJIbl B3aUMOJICUCTBUS KATYIIKH C
TOKOM W MarHuTa OT CHJIbl M HamlpaBJ€HUS TOKA B KaTyIIKE M OT HaJu4us
(OTCYTCTBUSI) CEp/IEYHUKA B KaTYIIKE.

N3ydenne neicTBUsI MAarHUTHOTO TOJISl HA TPOBOJAHUK C TOKOM.

KoHcTpynpoBanue u n3ydeHue paboThl JJIEKTPOIBUTATEIS.

N3mepenne KII/I anexrpoaBuraTeabHON yCTaHOBKH.

OnbpITEl 1O  HKCCIEIOBAHUIO  SIBJICHUS JJICKTPOMArHUTHONM  HMHAYKIUU:
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€ BEIMUMHBI, ONEPALMK C BEKTOPAMHU, IPOEKIMU BeKTOpa. Paguyc-
BEKTOpP MATEpPUAIIBHOM TOYKH, NEPEMENICHUE Ha IUIOCKOCTH. PaBHOMepHOe
NpSIMOJIMHEWHOE JIBMKeHWEe. HepaBHOMEpHOE NPSMOJIMHENWHOE JIBHXKEHUE.
Cpennsisi ¥ MTHOBEHHAs! CKOPOCTh Teja P HEPAaBHOMEPHOM JIBUKEHUU.

Yckopenne. PaBHOYCKOPEHHOE TMPSIMOJIMHEWMHOE JABWKECHUE. Y CKOPEHHUE
cB0OOIHOTO MageHus. OnbIThl [anues.

['paduueckas mHTEpHIpeTalis YCKOPEHUsI, CKOPOCTH, MPOUJIEHHOTO MYTH U
MEPEMENICHUS ISl TPSIMOJIMHEUHOTO JBUKEHUS.

JIBrkeHue Tena, OpOIEHHOTO MO/l YTIIOM K TOPU30HTY.

JIBMKEHHE 10 OKPYKHOCTHU. JIMHEHHAst CKOPOCTh, YII0Basi CKOPOCTh, MEPUOJ
¥ 4acToTa o0palleHus Ipyu paBHOMEPHOM JBUKEHUU O OKPYKHOCTH. CKOPOCTh U
YCKOpPEHUE MPU IBUKEHUU 110 OKPYKHOCTH.

Bekrop cunbl. PaBHOAEHCTBYIOIAs CUa.

[IepBsii 3ak0H HeroToHa. 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
anmapartbl, CyJa Ha TOJBOJHBIX KpBUIbSIX, AHTUKPBUIO HA CKOPOCTHBIX
aBTOMOOWIAX. J[BIMyKEHHE TT0e3/1a Ha MarHUTHOM TOTyIIIKE.

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. AOGCOMOTHO 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 TsKeCTH, YHPYTrOCTH,
TpeHusi. CBs3b dHEPruM U padoThl. [loTeHIIManbHas YHEPTUS Tela, MOJHATOTO HaJl
MMOBEPXHOCTHIO 3eMJn. [loTeHIIManbHas SHEprus cxaToi npyxxuHbl. Kunernueckas
sHeprus. TeopemMa O KMHETUYECKOW SHEPruu. 3aKOH HW3MEHEHHS M COXPAHEHUS
MEXaHWYECKON YHEPTUH.



Hemoncmpauyuu.

Habnronenne MexaHM4eCcKOro ABMKEHUS Tejda OTHOCUTEIBHO Pa3HBIX TN
OTCYETA.

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

N3mepeHre CKOPOCTH U YCKOPEHUS TPSIMOJIMHEWHOTO JIBUKEHUS.

HccnenoBanre Npu3HAKOB PABHOYCKOPEHHOTO IBUKEHHUSI.

HaGmronenue nBM>XeHHs Tella o0 OKPY>KHOCTH.

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

HaOmronenue paBHOBeCHS T€J, CBOOOIHOTO MaJeHHUs, 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 JBUKEHUU.

[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 dHepruu Npu cCBOOOAHOM 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.

OnpenencHue cpeaHeld CKOPOCTH CKOJNBXCHUS Opycka WM JABHIKCHHUS
IapyKa 1Mo HaKJIOHHOW IUTOCKOCTH.

OnpeneneHue YCKOpPEHHUs Tella TpU PaBHOYCKOPEHHOM JBHXKEHUU TIO
HAaKJIOHHOM IJIOCKOCTH.

HccnenoBanrie 3aBUCUMOCTA IMYTH OT BPEMEHU MPU PABHOYCKOPEHHOM
JIBMOKCHUHU O3 HavallbHOW CKOPOCTH.

[TpoBepka rumoTe3bl: eciiy MpH PaBHOYCKOPEHHOM JIBU)KEHUU 0€3 HadaJbHOU
CKOPOCTHU ITyTH OTHOCSITCSL KaK PsiJi HEYETHBIX YKCEJI, TO BpEMEHA OJMHAKOBBI.

HccnenoBanue NBUKEHUS Tella, OPOIIEHHOIO MO YIJIOM K TOPU30HTY.

HccnenoBaHnve 3aBUCUMOCTH  CHJIBI  TPEHUS CKOJIBKEHHMSI OT  CHJIBI
HOPMAJIBHOTO JaBJICHHUS.

Omnpenenenre kodhuIUEHTa TPEHHUS CKOTBKECHHS.

Onpenenenue KECTKOCTH NPYKUHBI.



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

OmnpeneneHue pabOThl CUIIBI TPEHUS MPU PABHOMEPHOM JABUKEHUU TEJa IO
TOPU30HTAJIBLHOM MOBEPXHOCTH.

Onpenenenue pabOThl CUJIBI  YINPYrOCTH TMpU  NOABEME Tpy3a C
MCIIOJIb30BaHUEM HEMOJIBUKHOTO U TTOJABUAKHOTO OJIOKOB.

Paznen 9. Mexanuveckue Koj1e0aHus U BOJHBI.

KonebarensHoe neuxenne. OCHOBHBIE XapaKTEPUCTUKU KOJIECOAHUM: IEPHO/I,
4yacToTa, aMIUIMTyJa. ['apMoHMYeckue KojebaHus. 3aTyXawlue KoJieOaHus.
Boinyxiennblie konedanus. Pesonanc.

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

Mexannueckue BoJIHBL. [IpomonbHble W momnepedHble BOJIHBL. (CBOMCTBA
MEXaHUYECKUX BOJIH: MHTEpepeHius u qudpakius. JJmHa BOJTHB U CKOPOCTh €€
pacripocTpaHeHus. MexaHnuecKre BOJHBI B TBEPJIOM TeJie, CEHCMUYECKUE BOJTHBI.

3ByK. PacnpocTtpanenue m oTpakeHHe 3ByKa. ['pOMKOCTH 3ByKa W BBICOTA
ToHa. Pe3zonanc B akyctuke. Mudpa3sByk u yinbTpasByk. Hcmnonb3oBaHue
yJIbTPa3ByKa B COBPEMEHHBIX TEXHOJIOTHUSAX.

Jemoncmpayuu.

HaGnrogenne koneGaHuii Ten MO MACMCTBUEM CHUJIbI TSDKECTHU W CHJIBI
YOPYTOCTH.

Hab6mronenue xonebanuii rpy3a Ha HUTH U Ha TIPYKUHE.

HaOmronenne BoIHYKICHHBIX KOJICOAaHUIM M pe30HaHCa.

PacnipocTpaneHue npo10IbHBIX U MOMEPEYHBIX BOJIH (HA MOJIETIH).

HaGmronenune nuntepdepeHun u 1ugpakiiui BOJIH Ha TTOBEPXHOCTH BO/IBI.

HaOmronenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYCTUYECKHI pE30HAHC.

Jlabopamopuwie pabomul u onvimul.

OmnpeneneHue 4acTOThI U NMEepUojia KojaeOaHui MaTeMaTHYECKOT0 MasTHHUKA.

OmnpeneneHre 4acToThl U MEpUoa KoJieOaHUN NPYKUHHOTO MasiTHUKA.

HccnenoBanre 3aBUCUMOCTH TIepuoaa KojieOaHUM Tpy3a HA HUTH OT JJIMHBI
HUTHU.

HccnenoBanre 3aBUCUMOCTH TIEPHOJIa KOJICOAHUHN MPYKUHHOTO MAasSTHHKA 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 CBOOOTHOTO MaeHHUs.



Paznea 10. DneKTpOMArHUTHOE MOJI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.

ONeKTpOMarHuTHOE  ToJie.  DJEKTpOMarHuTHble  BoiHbL.  CBolcTBa
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.

HNutepdepenius u qudpakiuys cBeTa.

Jlabopamopuvie pabomul u onvimel.

W3yyeHue CBOMCTB AJIEKTPOMATHUTHBIX BOJH C MOMOIIBIO MOOMIBHOIO
TenedoHa.

[IpoBeeHrEe OMBITOB 10 HAOIIOACHUIO UHTEPPEPEHIINH U TUDPAKIIUK CBETA.

Pa3zgea 11. CBeroBble siBJICHHS.

JlyueBass MoJzenb CBE€Ta W TEeOMETpUYecKas onTuka. VCTOUHHMKHM CBeTa.
[IpsmonuHeliHOEe pacnpocTpaHeHue cBera. 3atMeHus ComHna wu o JIyHBL
Otpaxxenune cBera. Ilnockoe 3epkanmo. 3akoH oTpaxeHus cBera. lloctpoeHue
M300pakeHUit, CHOPMUPOBAHHBIX 3EPKATIOM.

[Ipenomiienue cBeta. 3akOH npesiomiieHus cBeta. [lomHoe oTpaxeHue cBera.
Hcnonb30BaHuE MOTHOTO OTPAXKEHUSI B ONTUYECKUX CBETOBOAAX, ONTOBOJOKOHHAS
CBSI3b.

Jlunza, xom nyuern B nuH3e. Popmyna TOHKOM JHMH3BL llocTpoeHue
n300pakeHnii, CHOPMHUPOBAHHBIX TOHKOW JHH30M. OnTuyeckas cucrema
¢doToanmapata, MHUKpPOCKONAa M Teneckona. [7ma3, Kak ONTHYECKas CcucTeMma.
bim30opyKkocTh U 1adbHO30PKOCTb.

Paznoxenue Oemoro cBera B crektp. Omnbitel HptoTtona. Crokenue
CIEKTPAJIbHBIX LBETOB. J{ucnepcus ceera.

Hemoncmpauuu.

[TpssMosMHEHOE PACIPOCTPAHEHNUE CBETA.

OTtpaxeHue cBeTa.

[Tomy4yenune n300paxeHU# B TIIOCKOM 3€pKaJie.

[IpenomiieHue cBera.

OnTuuecKkuii CBETOBO/I.

Xop nydei B coOuparonieit JIMH3e.

XoJ JTy4er B pacCErBArOIICH 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 OTPaXXEHUsT CBETOBOTO Jydya OT yIJia
MaJICHUS.

W3yyeHnue CBOMCTB N300paKEHUSI B INIOCKOM 3€pKalie.

HccenenoBanre 3aBUCUMOCTH yTJIa MPEJIOMIIEHUS OT yTJla MaJAeHUsI CBETOBOIO
Jy4a Ha TPAHULIE «BO3AYX—CTEKIIO».

[Tonyuenue n300paxeHuit ¢ TOMOLIBI0 COOMPAIOIICH JTNH3BI.

Omnpenenenrne (QOKYCHOIO pPaCCTOSHUA M ONTHYECKOM CHIIBI COOMparomiei
JINH3BI.

OnBITHI IO Pa3JIOKEHUIO OEJIOr0 CBETA B CIIEKTP.

OnbITel 1O BOCHPUATHIO LIBETa MPEIMETOB NpU HUX HAOIIOJCHUH uepe3
[[BETOBbIE (DUIIBTPHI.

Paznen 12. KBaHnTOBbBIE SIBJICHUS.

OmneiTel Pe3epdpopna n mianerapHas mozienb atoma. Monens aroma bopa.
Hcnyckanue u normonieHne ceeta aroMoM. KBaHTel. JInHevaTeie CIIEKTPHI.

PagnoaktuBHocTh. Anb(a-, 6eta- u raMma-usnydyeHusi. CTpoeHHue aTOMHOTO
anpa. Hykionnas wmoxaens aromHoro sapa. W3orombel.  PaamoakTuBHBIE
npeBpanieHus. [lepuon monypacnaga atoMHbix saep. JeldcTBue paanoakTUBHBIX
W3JIyYEHUH HA )KUBBIE OPraHU3Mbl. 3alUTa OT PAIHOAKTUBHOTO U3ITyYECHUS.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apsAJIOBOTO M MACCOBOIO YHCEIL
OHeprus CBsI3M aTOMHBIX sfep. CBsA3p MacCel W dHEpruu. Peakuuu cuHTE3a U
nenenus spep. Mcrounukm sHeprum ConHua u 3BE3A. SnepHas >HeEpreTuka.
DKOJIOTMYECKHE MPOOJIEMbI SAEPHONM SHEPTETUKH.

Hemoncmpauuu.

CrHeKTpbl U3ITyYEHHUSI U TTOTJIOLICHHUS.

CrexTpsl pa3In4yHbIX Ta30B.

CnekTp Boaopoa.

Hab6mronenue TpekoB B kamepe Bunbcona.

PaboTa cuérunka HOHU3UPYIOUINX U3ITYyYEHUH.

Perucrtpanus n3mydeHus: IpUPOIHBIX MUHEPATIOB U MTPOIYKTOB.

Jlabopamopuvie pabomul u onvimaol.

HabGnrogenue CruionHbIX U JIMHEWYAThIX CIEKTPOB U3ITyUCHHUS.

HccnenoBanre TPEKOB: U3MEPEHUE DHEPTUU YACTHULIBI 10 TOPMO3HOMY MYTH
(o 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 ONKUCAHUE SIBJICHUI HA OCHOBE
npuMeHeHus: GU3NYECKUX 3HAHWM, MCCIeA0BaTEeNbCKUE NEUCTBUS (BBIIBUKEHUE
TUIO0TE3, MOCTAHOBKA II€JIM W IUIAHUPOBAHUE MCCIICOBAHUS, aHAIIU3 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,
BKJIFOYAIOLIEH 3a/laHds Pa3sHOTO YPOBHS 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 3TUYECKUX MPOOJIEeM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTUXKEHUN
busuKy;

OCO3HAHHUE BAXKHOCTH MOPAIbHO-ITUYECKUX MPUHILUIOB B JEATCIHHOCTH
Y4EHOTO;

o 3)acmemuueckozo 60CHUMAHUA:

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

e 4)uennocmu HayuHo20 NO3HAHUA:

OCO3HAHHUE IIEHHOCTH (U3NUECKON HAyKU KakK MOIIHOTO HWHCTPYMEHTa
IIO3HAHHUSI MHpPA, OCHOBBI Pa3BUTUS TEXHOJOTWHM, BAXKHEHILIEHW COCTaBIAIOLICH
KYJIBTYPBIL;

OpUEHTAalUsl B JCSATEIBHOCTA HAa COBPEMEHHYIO CHCTEMY HAy4HBIX
MpeCTaBICHUM 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUSI PUPOJIHI;

pa3BUTHE HAY4YHOH JHO003HATEIHLHOCTH, HMHTEpPEca K HCCIeI0BATEIbCKON
JEATEIIbHOCTH;

e 5)popmuposanusn Kynomypel 300p06bsa u IMOUUOHATLHO20 O1A20N0YHUA:

OCO3HAaHMUE IIEHHOCTH Oe30macHOro oOpa3a KU3HU B COBPEMEHHOM
TEXHOJIOTHUYECKOM MHpE, BaXXHOCTU TpaBUJl O€30MaCHOrO TIOBEICHHUS 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 YYacTH€ B PEIICHUM MPAaKTUYECKUX 3a]ad (B paMKax CEMbH,
oOpa3oBaTeIbLHON OpraHu3aIiy, ropoja, Kpas) TEXHOJOTUYECKONH M COIMaIbHOM
HaIpaBJICHHOCTH, TPEOYIOIIUX B TOM YUCIIE U PU3NYECKUX 3HAHUIM;

HMHTEPEC K MPAKTUYECKOMY U3yUEHHUIO Mpodeccuid, CBI3aHHBIX ¢ (HU3UKOI;

o 7)IK0102UUECKO20 60CRUMAHUA:

OpUEHTAIlMsA HAa TMPUMEHECHHE (PU3NYECKUX 3HAHWH IS peIlieHUs 3aaad B
00JaCTH  OKpyXKaromieil cpefpl, IUIAHUPOBAHUSA TMOCTYNKOB M OIEHKA UX
BO3MO>KHBIX MOCJIEACTBUAN JIJIsI OKPYKAIOIIEH CPEJIbI;

OCO3HAaHHME TJI00aTBHOTO XapakTepa JKOJIOTMUECKHX MpoOJeM M IMyTed HuX
pelieHus;

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;

MOBBLIIIICHWE YPOBHS CBOEH KOMIIETEHTHOCTH uepe3 IPaKTHYECKYIO
JEATEIIbHOCTD;

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

OCO3HaHUE Ae(HUIIMTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEN B 00JlacTU
busuKy;

IUIAHUPOBAHUE CBOETO PAa3BUTHUA B TPUOOPETEHHH HOBBIX (HU3MYECKUX
3HAHUU;

CTPEMJICHUE aHATTM3UPOBATh U BBISBIATH B3aUMOCBSI3U MTPUPO/IBI, 00IIIECTBA U
HSKOHOMHUKH, B TOM YHUCJIE C UCIIOJIb30BaHUEM (DU3NUECKUX 3HAHUI;

OLICHKA CBOMX JEWCTBUM C YYETOM BIMSHUS HAa OKPYKAIOIIYIO Cpeny,
BO3MOYKHBIX TJIO0QTBHBIX TTOCIECTBUM.

METANPEAMETHBIE PE3YJIbTATBI

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

IMo3HaBaTeIbHbIE YHHBEPCAJIbHbIE YUeOHbIE JeiiCTBUS
ba3oBble 1ornueckue aAefcTBUA:
BBISIBIIAITH WM XapaKTepU30BaTh CYIIECTBCHHBIC TMPU3HAKK OOBEKTOB
(sBNIEHMUI ), KJTaCCU(PULIMPOBATH 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€NaTh BBIBOJBI C HCIOJIb30BAHUEM JCIYKTUBHBIX H
WHIYKTUBHBIX  YMO3aKJIIOYEHHH, BBIIBUTaTh THUIOTE3bl O  B3aMMOCBS3SIX
(bU3UYEeCKUX BEINYHH;

CaMOCTOSITENIFHO BBIOMpATH CIOCO0 pemieHus yueOHo (u3nueckor 3amauu
(cpaBHEHHE HECKOJIbKMX BApUaHTOB PEILCHHUS, BHIOOpP Haubojee MOIXOJSIIET0 C
y4E€TOM CaMOCTOSITENIbHO BBIICJICHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbcKye 1eMCTBUSA.

MCIIOJIB30BaTh BOMPOCHI KAK MCCIIEI0BATEILCKUN HHCTPYMEHT TTO3HAHMS;

IPOBOJUTH MO CaMOCTOSATEIBHO COCTaBJICHHOMY IUIaHY OIBIT, HECIOMKHBIM
bu3UeCcKuil SKCIIEPUMEHT, HEOOIBIIIOE UCCIIeI0BaHNE (PU3NIECKOTO SBIICHUS;

OIICHMBATh Ha IPUMEHUMOCTh U JOCTOBEPHOCTHh MH(OPMAIUIO, OTYUYECHHYIO
B XO/JI€ UCCJIEOBAHMS WJIU SKCIIEPUMEHTA;

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

MIPOTHO3UPOBATh BOZMOXKHOE JaJIbHENIIIee pa3BUTHE (PU3MUECKHUX MPOIECCOB,
a TaKKe BBIJBUTATH TMPEIINOJIOKEHUS 00 MX PA3BUTHUM B HOBBIX YCIOBUAX H
KOHTEKCTax.

Pabora ¢ undpopmaunmeii:

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

aHaJM3UPOBaTh, CHUCTEMATU3UPOBATh W UHTEPNPETUPOBATH HH(POpPMAILIUIO
Pa3JIMUHBIX BUJOB U (HOPM TPECTABIICHHUS;

OIICHMBATh HANEKHOCTh HH(POPMALMKM TIO KPUTEPHUSIM, MPEIJIOKECHHBIM
yauTeseM uin chOpMyITHPOBAHHBIM CAMOCTOSTEIBHO;

CaMOCTOSITEJTLHO  BBIOMpaTh  ONTHUMalbHYHO  (QopMy  MpencTaBiICHUS
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 OOCYXJIaeMOM TeMbl U
BBICKA3bIBaTh WJEW, HALECJICHHbIE Ha PEIICHHE 3aJaud MW [OAJEpKAHUE
0J1aroKeIaTeIbHOCTH OOIICHHUS,

COIIOCTABJIATh CBOM CYXJIEHHUS C CYKICHUSMU JAPYTUX YYACTHHUKOB JUAJIOra,
OoOHapyXMBaTh pa3IM4MUe U CXOACTBO MO3UIIMIA;

BBIPAKATh CBOIO TOUKY 3PEHUS B YCTHBIX U TUCBMEHHBIX TEKCTAaX;



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

MOHMMATh U HCIIOJIB30BATh MPEUMYIIECTBA KOMAaHIHOW M MHIUBUIYaIbHOU
paboThI IPU pelIeHNH KOHKPETHOH (pr3nueckoii mpoodiaembl;

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

BBINOJIHATh CBOIO 4YacTb pabOThI, JOCTUTash KaueCTBEHHOTO pe3yibTara IIo
CBOEMY HAIIPABICHUIO M KOOPIWHHUPYS CBOM ACHCTBUS C APYTUMH YJICHAMHU
KOMAaH/IbI;

OLICHMBATh KauyeCTBO CBOEro BKJaJa B OOMMIA MPOIYKT IO KPUTEPHUSIM,
CaMOCTOSITENTFHO C(HOPMYTHMPOBAHHBIM YUaCTHUKAMHU B3aMMOCHCTBHSL.

PeryasiTuBHbIe YHHBepPCAJbHbIE YUeOHbIE NeiCTBUS
Camoopranusauus:

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

OPUEHTHUPOBATHCS B  PA3IUYHBIX  MOAXOAAX  TMPUHITHS  PEIICHHM
(MHAMBUAYATIBHOE, PUHATHAEC PEIICHHS B TPYMIIE, IPUHATHAC PEIICHUHN TPYIIITON );

CaMOCTOSATEIILHO COCTABJIATh AJTOPUTM pelieHUs (PU3NYECKON 3a7aud WIIH
IJIaH HCCIEOBaHUS C Y4YETOM HWMEIOIMIUXCA PECYpCOB U COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEeHTUPOBATh MIpeIjiaraéMble BAPUAHTHI PEIICHUM;

JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

CaMOKOHTPOJIb, YMOIMOHAJILHBII HHTEJJIEKT:

JaBaTh aJICKBaTHYIO OIICHKY CUTYyaIluu U TIpeJjIarath IjiaH e€ N3MCHCHHUSI,

OOBSCHATh  TPUYMHBI  JIOCTHKEHUS  (HEIOCTM)KCHHS)  PE3YJIbTaTOB
NeSTeILHOCTH, IaBaTh OIIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCHUTb KOPPEKTHUBBI B JEATEIBLHOCTh (B TOM YHCJE B XOJ BBITTOJTHCHHSI
(GU3MYECKOr0 HCCIEAOBaHUS WIIM TPOEKTa) Ha OCHOBE HOBBIX OOCTOSITCIIBCTB,
WU3MCHUBIIIMXCS CUTYaIlUi, YCTAHOBJICHHBIX OIMMOOK, BOSHUKIIIMX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEJIU U YCIOBUSM.

CTaBUTH ce0s HA MECTO JIPYroro YeloBeKa B XOJ€ CIopa WM JUCKYCCHH Ha
HAy4YHYIO TEMY, IOHUMATh MOTHBBI, HAMEPECHUS M 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 oO0y4yeHus ¢ 7 kiacce npeIMeTHBIE pe3yIbTaThl HA YTITyOJIEHHOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:



WCITIOJIB30BATh MOHATHUS: (PU3NUYECKUE M XMMHUYECKHUE SBIICHUS, HAOIIOIEHNE,
IKCMEPUMEHT, MOJeNb, THUNOTe3a, CAUHUIBI (U3HMUYECKUX BEIUYHMH, aToM,
MOJIEKYJa, arperaTHbIe COCTOSIHHUS BeliecTBa (TBEPAOE, JKUIKOE, ra3000pa3Hoe),
MEXaHUYEeCKOe JBWKEHUE (PaBHOMEPHOE, HEpPaBHOMEPHOE, MPSIMOJIUHEHHOE),
TpPaeKTOpHsi, PaBHOJCHCTBYIOIAsl cuj, aeopmanusa (ympyras, IUIacTUYecKas),
HEBECOMOCTb, COOOILAIOIINECS COCYIbI;

YBEPEHHO pa3inuaTh sBieHUsA (Iup@dy3us, TEMIoBOE [BHKEHUE YaCTHIL
BEIIIECTBA, PABHOMEPHOE JBWXKEHUE, HEPAaBHOMEPHOE JBWKEHHUE, WHEPIUS,
B3aMMOJICUCTBHE TEJ, PABHOBECUE TBEP/BIX TEJl C 3aKPETUIEHHON OChIO BpalCHUS,
nepeaayda JaBlieHUs TBEPIBIMU TeJIaMH, KUAKOCTSIMU W Trazamu, aTMoc(epHoe
JIaBJICHUE; TJIaBaHUE TeJI, IPEBPAIICHHS] MEXaHUYECKOW SHEPTUU) IO OMUCAHUIO UX
XapaKTEpPHBIX CBOWCTB M Ha OCHOBE OIBITOB, JAEMOHCTPUPYIOUIUX JaHHOE
(duznyecKoe sBIICHUE;

pacro3HaBaTh  NPOSBICHHE  M3YYCHHBIX  (U3MYECKUX  SIBJICHUH B
OKpYXaroleM Mupe (B TOM uucie (PU3NYECKUe SBJICHUS B MPUPOJE: MPUMEPHI
JBW>KEHUS C PA3IMYHBIMA CKOPOCTSIMHM B KMBOW M HEXXUBOW NPUPOJE, NEUCTBUE
CWJI TSKECTU, TPEHHMSI, YOIPYTOCTH B IPUPOJE U TEXHUKE, BIUSHUE aTMOCHEPHOro
JIABJICHUSI Ha >KMBOW OpraHW3M, IUIaBaHHWE PbIO, pblYard B TeJie YeJIOBEKa), MpHU
TOM TIEPEBOJUTH MPAKTUUECKYIO 3a7ady B y4eOHYIO, BBIICIATH CYIIECCTBEHHBIE
CBOMCTBA (TIpU3HAKH) (DU3UUECKUX SIBJICHUI;

OMKCHIBATh HU3YYEHHBIE CBOMCTBA TeNl W (DU3UUYECKUE SIBJICHUS, UCIOJIb3Ys
dbu3nyeckue BeIWYHMHBI (Macca, O0BEM, IUIOTHOCTH BEIIECTBA, BpEMs, ITyTh,
CpelHsisi CKOpOCTb, CUJa YNPYrOCTH, CWJIa TSDKECTH, BEC Teja, Cuja TpPEeHUS,
JaBlieHUE TBEPIOTO Teia, JaBJICHUE CTOJ0a KUIKOCTH, BBITAJKHUBAIONIAS CHIIA,
MexaHuveckas padoTa, MOIIHOCTb, IJI€YO CHUJIbI, MOMEHT CHJIbI, KO3(PQPUIUEHT
MOJIE3HOTO IEUCTBUS MEXAHU3MOB, KHHETUYECKAsl M NOTEHLUUANIbHAS SHEPTHS] ), IPU
ONMMCAHUH TPABUIILHO TPAKTOBATh (DU3UUECKUN CMBICI HCTIOJIb3YEMBIX BEIWYUH,
uX OOO3HAUCHUS W EIUHUIBI (U3UYECKUX BEIMYUH, HAXOIUTh (HOPMYIIHI,
CBSI3bIBAIOIINE JAaHHYIO (PU3UYECKYIO BEIUYUHY C JPYTUMH BEIUYMHAMU, CTPOUTH
rpadMKu U3YYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEITUYUH;

XapaKTEepU30BaTh CBOMCTBA Tell, (U3MUECKUE SBJICHHS U IPOILECCHI,
UCIIOJIB3Yys MpaBUjia CI0XKEHUsl Cuil (BAOJb OJHOM mpsiMoi), 3akoH ['yka, 3akoH
[Tackans, 3akoH Apxumena, MPaBUIIO paBHOBecHs pblyara (0i0Ka), «30J0TOE
NpPaBUJIO» MEXAaHUWKH, 3aKOH COXPAHEHUS MEXAHMYECKOW HHEpruu, IMpU STOM
JaBaTh CJIOBECHYIO (DOPMYJIHMPOBKY 3aKOHAa M 3alUCHIBATh €r0 MaTeMaTHYeCKOe
BBIPAKEHUE;

CTPOUTH MPOCTHIE (PU3MUECKHE MOJEIU PEANbHBIX OOBEKTOB, MPOIECCOB U
SABJICHUM, BBIJEIATh IPU STOM CYIIECTBEHHbIE U BTOPOCTEIIEHHBIE CBOMCTBA



00BEKTOB, MPOLIECCOB, SIBJICHUM, IPUMEHITh (PUINIECKUE MOJECIH JIJIsI OOBSICHEHHUS
(bu3MYECKUX MPOIIECCOB U PEIICHUs YUeOHBIX 3a/1a4;

OOBSCHATH (PU3NYECKHUE SIBICHUSA, IPOLIECCHl U CBOWMCTBA TEJ, B TOM YHUCIIE B
KOHTEKCTE CHUTyallud MpaKkTUKO-OPUEHTHUPOBAHHOIO XapakTepa, MW pellaTh
KayeCTBEHHbIC 3a/ladyd, B TOM 4HCJE TpeOyIOIMEe YHUCICHHOIO OLEHUBAHUS
XapaKTepHBIX 3HAYCHUH (PU3NYECKUX BEIUYUH, MPU STOM BBIOUPATH aJE€KBATHYIO
($u3MYECKYI0 MOJEIb, BBISBISATH MPUYHMHHO-CICICTBEHHBIC CBSI3U M BHICTPAUBATh
JOTHYECKYI0 IIENOYKY pacCyXJIEHUH C ONOpOM Ha M3yYEHHBbIE CBOWCTBA
(Gu3nyeCcKuX SBJICHUHN, PU3NYECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIENH;

pemary pacuéTHble 3aAauu (B 2—3 IEHCTBUS) MO M3y4yaeMbIM TeEMaM Kypca
(bu3KKy, BIOMpas aIeKBaTHYIO (PU3HUYECKYIO MOJIENb, C UCIOJIb30BAHUEM 3aKOHOB
1 (HOpMYyII, CBA3BIBAIOIMINX (PU3NYECKUE BEIMUMHBI, 3aMMUCHIBATh KPATKOE YCIOBHE
U Pa3BEPHYTOE pEIICHHWE 3a/layM, BBIABIATH HEAOCTAIOLIUE WM H30BITOYHBIE
JaHHble, OOOCHOBBIBATH BBIOOP METOJA pELIEHUS 3aJauyM, MHCIOJIb30BaTh
CTIPaBOYHBIE JaHHBIC, MPOBOJUTH MAaTEeMAaTUYECKUE MPEeoOpa3OBaHUS U PACUETHI,
OLICHWBATh PEATMCTUYHOCTh TMOJYYECHHOTO 3HAYeHUs (PU3MUECKOW BETMYMUHBI H
OTIPENETATh Pa3MEPHOCTh (PU3MYECKOW BEIWYHMHBI, MOJYYCHHOW MpPH pPELICHUH
3a]a4H;

pacrno3HaBaThb MPOOJEMBI, KOTOpPbIE MOXHO PpEUIMTh MpPU MOMOUIH
buznyecKkux METOAOB, W TpejaraTb OPUEHTHPOBOYHBIA CIOCOO peIIeHHs, B
ONMCAaHWU  WCCIEIOBAHMS  pPAaclo3HaBaTh  MPOBEPSEMOE  MPEATOIOKEHHUE
(runotesy), UHTEPIPETUPOBATH NOJYyUYEHHBINH PE3yJIbTAaT;

MPOBOJIUTH OTBITHI MO HAOMIOACHUIO (DU3UYECKUX SIBICHUN WM (QU3UIECKUX
cBOMCTB Tenl (nuddy3us, TEIIOBOE PACIIMPEHUE Ta30B, SBJICHUE HHEPIUH,
W3MEHEHHE CKOPOCTH MPHU B3aUMOJACUCTBUU TeJN, Nepenadya JaBICHUS KUIKOCTHIO
U Ta30M, TPOSBICHHUE NEHUCTBUS aTMOCHEPHOTO MaBJICHHS, NEUCTBHE IMPOCTHIX
MEXaHU3MOB): (HOPMYJIMPOBATh MPEIANOIOKEHUE (THUIIOTE3Y) O BO3MOXKHBIX
pe3ynbTaTax HaOJII0IeHUH, CAMOCTOSTEIHFHO COOUPaTh YCTAHOBKY M3 U30BITOYHOTO
Habopa o0opyaoBaHus U (OPMYITUPOBATH BHIBOIbI;

NPOBOAUTH TpPsSMbIE M KOCBEHHBICE W3MEpeHUs (PU3MYECKHX BEITUYHH
(paccTosiHUE, TPOMEXKYTOK BPEMEHH, Macca Tena, 00bEM Telna, Chiia, TeMIeparypa,
IUIOTHOCTh JKUIKOCTH M TBEPIOTO Tejla, CHUJla TPEHUS CKOJIbKEHHS, JaBIICHUE
BO3/lyXa, BBITAJKMBAIOIIAs CHUJIA, JACUCTBYIOUIas Ha MOTPYXEHHOE B >KUJKOCTh
TEI0, KOAP(PPUIMEHT TOJIE3HOrO0  JIEWCTBUS  NPOCTHIX  MEXaHU3MOB) C
UCIIOJIb30BAaHUEM aHAJIOTOBBIX U LU(PPOBBIX MPUOOPOB, OOOCHOBBIBATH BHIOOD
METOJla M3MEpeHUs, (PUKCHPOBATH IOKa3aHWs NPUOOPOB, HAXOAUTH 3HAUCHUE
U3MEPSIEMOM BETMUYMHBI C TIOMOIIBIO0 YCPEAHEHUS PE3YJIbTaTOB CEPUU U3MEPEHUN U
OLIEHUBATh MOTPEIIHOCTh U3MEPEHUH;



IPOBOANUTH HECIIOXKHBIE JKCIIEPUMEHTAJIbHbIE HCCIEAOBAaHUS 3aBUCUMOCTEN
¢uznyecKux BENUYHH (3aBHCHUMOCTH IMYyTH PAaBHOMEPHO IBMXKYIIETOCS Tela OT
BPEMEHH JBWKCHHS Tea, CUJIbl TPEHHUS CKOJBXKEHHUS OT CHJIBI HOPMAJIbHOTO
JIaBJICHUs, KayecTBa OOpaOOTKM IOBEPXHOCTEW Tel U HE3aBUCUMOCTH CHUJIbI
TPEHMsI OT IUIOLIAJM COINPUKOCHOBEHUS TEJ, CHUJIbl YINPYrOCTH OT YJUIMHEHUS
NPYXUHBI, BBITAJKUBAIOMIEH CHIIBI OT 00BbEMa MOTPY:KEHHOM YacTH Tela U OT
IJIOTHOCTH KUAKOCTH, €€ HE3aBHCHUMOCTH OT IUIOTHOCTU Te€Ja, OT IIyOWHBI, Ha
KOTOPYIO MOTPY’KEHO TEJ0, YCIOBUM IJIaBaHUs TeEJl, YCIOBUN paBHOBECHUS pblyara
U OJIOKOB): COBMECTHO C YyuuTeneM (GOpMyJIUpoBaTh 3a7adyy M THUIIOTE3Y
UCCIIEJOBaHMSI, CaMOCTOSTENbHO IUIAHUPOBATH HCCIIEIOBAaHUE, CAMOCTOSTEIbHO
coOMpaTh HKCIEPUMEHTAIBHYIO YCTAaHOBKY C WCIIOJIb30BAHUEM WHCTPYKIIUH,
MPECTaBIISITh MOJTYYCHHBIE 3aBUCUMOCTH (DM3HUECKUX BEIWYUH B BUJAE TAOJUIl U
rpaUKoB, OLEHUBaTh MOTPEIIHOCTH, JieJaThb BBIBOJABI IO pe3yjibTaTaM
UCCIIEIOBaHMUS;

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

yKa3bIBaTh MPHUHIIMIIBI AEHCTBUS MPUOOPOB M TEXHUUECKUX YCTPOICTB: BECHI,
TEPMOMETpP, JIUHAMOMETp, COOOLIAalOIIMecsT COCyIbl, OapoMeTp, phblyar,
MOJIBUYKHBIM M HEMOJBUKHBIN OJIOK, HAKJIIOHHAS! TJIOCKOCTb;

XapaKTepU30BaTh MPUHIIUIIBI JEHCTBUS U3yUYEHHBIX MTPUOOPOB, TEXHUIECKUX
YCTPOMCTB M TEXHOJOTMYECKUX MPOLECCOB C OMOPOM Ha MX OomUcaHus (B TOM
quciie: TOJUIMITHUKY, YCTPOHUCTBO BOJONPOBOJA, THAPABINYECKHI mpecc, cudoH,
MaHOMETpP, BBICOTOMEp, MOPIIHEBOM HACOC, APEOMETP), MCIONb3Yysd 3HAHUS O
CBOMCTBaXx (U3MYECKUX SBJICHUN UM HEOOXOAMMBbIC (U3MUECKHE 3aKOHBI H
3aKOHOMEPHOCTH;

UCTIONB30BaTh CXEMBl UM CXEMAaTUYHBbIE PUCYHKA H3YYCHHBIX TEXHUYECKUX
YCTPOMCTB, HU3MEPUTEIbHBIX MPUOOPOB U TEXHOJOTMYECKUX MPOLECCOB MpHU
pelieHny Y4eOHO-IPaKTUYECKUX 3a/1a4;

MPUBOAUTH MPUMEPHI (HAXOAUTH HHPOPMALIMIO O TPUMEPAX) MPAKTUUYECKOTO
UCTIONB30BaHUsl (DU3MUECKUX 3HAHWW B MOBCEAHEBHOW XU3HU JUIS OOECTICUeHUS
0e30MacHOCTH MPU OOpAalllEHUH C MPUOOpaMHU M TEXHUUYECKHUMH YCTPOUCTBAMH,
COXpaHEHHUsl 3J0POBbsI U COOJIOJEHUS HOPM DSKOJOTMYECKOrO TIOBEJICHUS B
OKpYXKaroLIEn Cpeie;

OCYUIECTBJISATH OTOOP UCTOUYHUKOB UH(MOpMAIMKU (PU3UUECKOTO CONECPKAHUS B
HNuTepHeTe, caMOCTOSITENIbHO (QOpMyNHpys TOUCKOBBIA 3allpoc, Ha OCHOBE
UMEIOUINXCA 3HAHMM WU TMYyTEM CpPaBHEHUS pPAa3jIMYHBIX HMCTOYHUKOB BBIACIATH
uHpOpMAIIMIO, KOTOpas  SIBISIETCS MPOTUBOPEYMBOM WM  MOXKET  OBITh
HEJIOCTOBEPHOM;



UCIIOJIb30BaTh MPU BBHIMOJIHEHUH YUYEOHBIX 33JaHUN HAYYHO-TIOMYJSPHYIO
auTepaTtypy (pusmdeckoro coaepikaHus, CIpaBOYHBbIE MaTepUaibl, PECypChl CETU
WuTepHer, BianeTs npuéMaMHU KOHCIEKTUPOBAHMUS TEKCTa, MPeoOpa3oBaHUs
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 UHUCIE
nyOJMYHO JeNlaTh KpaTKHUE COOOIICHHSI O Pe3ysbTaTaxX MPOEKTOB WIH y4eOHBIX
UCCIICOBAHNM, MPHU STOM TPaMOTHO HCHOJIb30BaTh WM3YyYECHHBIM MOHATUWHBIN
anmapar Kypca (GU3MKU, COMPOBOXKAATh BHICTYIUICHHE MPE3CHTAIINECH;

IpU BBINOJHEHUU Y4YE€OHBIX MPOEKTOB W HCCIEAOBAHHUM paclpeiensTh
00s13aHHOCTH B TPYMIE B COOTBETCTBUM C MOCTABJICHHBIMU 3a/1a4yaMU, CIEIUTH 3a
BBINIOJIHEHUEM IUIaHA JACHCTBUM, aJeKBaTHO OLIEHMBATh COOCTBEHHBIM BKIIAJ B
NEATEIbHOCTh TPYNIBL, BBICTPAUBATH KOMMYHUKATHBHOE B3aHMOJECHCTBHUE,
YUHUTBIBAsI MHEHUE OKPYKAOIIUX.

K koHly oOyueHus ¢ 8 knacce mpenMeTHbIE PE3yJbTaThbl HAa YriayOJIEHHOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTh y 00YUAIOIINXCS YMEHU:

UCIIOJIb30BaTh MOHATUS (Macca M pa3Mepbl MOJIEKYJ, TEIUIOBOE IBUKEHHE
aTOMOB M MOJIEKYJI, arperaTHble COCTOSIHUS BEUIECTBA, KPUCTAJUIMYECKUE U
amop(Hble TeNa, HACBHIIMICHHbIA W HEHACBHIIIEHHBIA Map, CHOCOObl M3MEHEHUS
BHYTPEHHEW DJHEPIrUM, OJJEMEHTAPHBIA OJJIIEKTPUYECKUN 3apsl, IPOBOIHUKH,
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 HATSKEHUE, CMAYMBaHUE, KalWUIIPHBIE SBICHUS,
UCIapeHue, KOHJAEHCAlus, IUIaBJIEHUE, KpUCTAUIM3alys, KHUIIEHHE, CIOCOObI
TerJionepeaayn (TermIonpoOBOAHOCTb, KOHBEKIIMS, U3TyYE€HHE), TEIJIOBbIE MOTEPH,
ANEKTpU3aLUsl TeJ, B3aUMOJCHCTBUE 3aps/ioB, JCHCTBUS DJEKTPUUYECKOTO TOKA,
KOPOTKOE€ 3aMbIKaHHE, B3aUMOJICHCTBUE MAarHUTOB, IEHCTBUE MArHUTHOT'O MOJIS Ha
IPOBOJHUK C TOKOM) II0 ONHMCAHUID HMX XapaKTEPHBIX CBOMCTB M HAa OCHOBE
OTIBITOB, JEMOHCTPUPYIOIIUX JaHHOE (PU3UUECKOE SBIICHUE;

pacno3HaBaThb — NPOSBICHHE  M3YYEHHbIX  (U3MYECKUX  SIBJICHUU B
OKpyXxaromeM wmupe (B TOM uucie (U3HYECKUE SIBICHHUS B MPUPOIE:
MIOBEPXHOCTHBIE W KallWJUISIPHBIE SIBJICHHUS B IMPUPOJE, KPUCTAUIBI B IPUPOJE,
uznyyenue CoiHua, 3aMep3aHue BOJIOEMOB, MOPCKHE OpHu3bl, 00pa3oBaHUE POCHI,
TyMaHa, WHEs, CHEra, JJIEKTPUYECKUE SIBICHUS B aTMocdepe, SIEKTPUYECTBO
’KUBBIX OpPraHU3MOB, MarHUTHOE ToJie 3eMiid, Apeid MOITCOB, POJIb MAarHUTHOTO
noyiss JUisl KU3HM Ha 3emJjie, MOJSIPHOE CHSHUE), TpPU HSTOM MEPEBOAMTH



MPAKTUYECKYI0 3aJady B Y4eOHYIO, BBIIETSATh CYIIECTBEHHBIC CBONCTBA
(mpu3Haky) GU3HUECKUX SBICHMUIA;

OMMUCHIBATh HU3YyUYECHHBIC CBOMCTBA TeN W (DU3UUYECKUE SIBICHUS, UCIOJIb3YS
dbu3nyeckue BEIUYUHBI (TeMIepaTypa, BHYTPEHHSII DHEpPrusi, KOJUYECTBO
TEIJIOThI, paboTa rasa, yAelbHas TEIJIOEMKOCTh BEIECTBA, yeNbHAs TEIIoTa
IUIaBJICHUS, YAENbHas TEIUIOTa NapooOpa3oBaHMs, yJElbHas TEIUIOTAa CrOpaHUs
TOTUTHBA, KOA(DPHUITUEHT MOJIE3HOTO ICUCTBHS TEINIOBOW MAITUHBI, OTHOCUTEIhHAS
BJIQXHOCTh BO3/yXa, DJEKTPUUYECKHM 3apsii, CcuUjla TOKa, DJIIEKTPUUECKOe
HaIpsHKeHUE, COMpOTHBIICHHE NpoBoAHMKA, DJ[C B 1enM MNOCTOSHHOTO TOKA,
ANEKTPUUECKOE YAEIbHOE COMPOTUBJICHUE BEIIECTBA, pabdoTa U MOIIHOCTh
AIIEKTPUUYECKOTO TOKA), IPU OMKUCAHUU MTPABUILHO TPAKTOBATh (PU3MUECKUN CMBICIT
UCIIOJB3YEMbIX BEIUYUH, MX O0O3HAYEHUS W E€AUHUIBI (PU3HYECKUX BEIUYUH,
HaXoJUTh (OPMYJIbI, CBA3BIBAIOIINE JaHHYIO (DU3UYECKYIO BEIMYHUHY C JPYTUMU
BEJTMYMHAMU, CTPOUTH IpadUKN U3yYCHHBIX 3aBUCUMOCTEN (DU3MUECKUX BEJIMUWH;

XapakTepu3oBaTh CBOMCTBA Tel, (U3MYECKUE SIBJICHUS U MPOIECCHI,
WCIIOJIb3Ys OCHOBHBIC MOJIOKEHUSI MOJIEKYJISPHO-KUHETUYECKOW TE€OPUU CTPOCHUS
BEILECTBA, YPAaBHEHHE TEIUIOBOTO OajlaHCa, 3aKOH COXPAHEHUS SJIEKTPUUYECKOTO
3apsina, 3akoH KylloHa, NpUHLMN CYNEPNO3UIUU 3JIEKTPUUECKUX MOJIEH, 3aKOH
Owma nnst yyacTka menu, nmpasuia Kupxroda, 3akon Oma 1715 MOTHOM 1€ , 3aK0H
Jlxoyns-JIeHua, 3aKOH COXpaHEHHsI SHEPIHH, MPU 3TOM pPas3inyaTh CIOBECHYIO
(GOpMYIMPOBKY 3aKOHA U €r0 MaTEMAaTUYECKOE BhIPAKEHUE;

CTPOUTH MPOCThIC (PU3MUECKHE MOJEIN PeaJbHBIX OOBEKTOB, MPOIIECCOB H
SABJICHUM, BBIJECIATH IPU STOM CYIIECTBEHHbIE W BTOPOCTEIIEHHBIE CBOWCTBA
00BEKTOB, ITPOIIECCOB, SIBICHUMN, MPUMEHATH (PU3MUESCKHUE MOJICIH JJIT O0BICHEHUS
(U3MYECKUX MPOILIECCOB U PEIIEHUs YUEeOHBIX 3a/1a4;

OOBSICHATH (PU3HUECKHUE SIBJICHUS, MPOIECCHI U CBOWMCTBA TEJ, B TOM YHUCJIE U B
KOHTEKCTE€ CHUTyallud MPaKTUKO-OPHUEHTUPOBAHHOIO XapakTepa, M pelaTh
KaueCTBCHHBIC 3a7a4d, B TOM UYHCIE TPEOYIOIMNUE YHCICHHOTO OIICHUBAHUS
XapaKTePHBIX 3HAYCHUN (PU3MYECKUX BEIMYMH, IIPU 3TOM BBIOUpATH aJCKBATHYIO
(U3UYECKYIO MOJIEJb, BBISBIISITh MPUUYUHHO-CIICICTBEHHBIE CBS3U M BBICTPAUBATh
JIOTUYECKYIO0 ILIEMOYKY pacCyKJIEHUM C OIOPpOM Ha M3YYEHHBIE CBOMCTBA
bu3MYecKuX SIBICHUM, PU3NUECKHUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJICTIH;

YBEPEHHO pellaTh pacu€THbIC 3ajadu (C Omopoil Ha 2—3 ypaBHEHMS) IO
M3yyaeMbIM TeMaM Kypca (pu3MKu, BHIOHpasi aJeKBaTHYI0 (HU3UYECKYIO MOJIEIb, C
WCIIOJIb30BaHUEM 3aKOHOB W (POpMyJ, CBS3bIBAIONMIUMX (DU3NYECKUE BEJIIMYUHBI,
3alUChIBAaTh KPaTKOE YCJIOBUE U pa3BEPHYTOE PEIICHUE 3a/Jaud, BBISIBISATH
HEJIOCTAOIINE WM W30BITOYHBIE TAHHBIE, 0OOCHOBBIBATH BHIOOP METOAA PEIICHUS
3a/1aud, WCMOJb30BaTh CIPABOYHBIE JaHHbIE, NPUMEHATh METOAbl aHAJINU3a
pa3MepHOCTEH, UCMONb30BaTh IpaduuecKkre METOAbl PElIeHUs 3aj]lay, MPOBOJIUTH



MaTeMaTHYeCKUe MpeoOpa3oBaHUs U pacuéThl, OICHUBATh PEATHCTUYHOCTH
MOJyYEHHOTO 3HAYeHUs (U3MUECKON BEIMYMHBI U OMPEICNATh Pa3MEPHOCTh
bu3znyecKoil BETUYUHBI, MTOTYYSCHHON MPU PEIICHUH 33/1a4U;

pacrno3HaBaTb MPOOJEMBI, KOTOPbIE MOYKHO PpEUIMTh MpPU OMOUIU
(¢u3NYEeCKUX METOAOB, M NpejjlaraTb OPUEHTHUPOBOUHBIM CIOCOO pelieHus, B
ONMCAHWM  HUCCJENOBAHMS  PAacloO3HaBaTh  MPOBEPSEMOE  IMPEINOJI0KECHHE
(rumnoTesy), UHTEPIPETUPOBATH MOTYUEHHBIN PE3YNbTAT;

IPOBOAUTD OMBITHI [0 HAOMIOACHNUIO (PU3NUECKUX SBICHUM WM (PU3NUECKUX
CBOMCTB TeN (KamWUISPHBIC SIBJICHMS, 3aBUCUMOCTb IaBJICHHs BO3AyXa OT €ro
o0béMa W TeMmepaTypbl, CKOPOCTH IIpoLiecca OCThIBaHMUS (HarpeBaHus) MpU
U3Jy4eHUH OT LIBETa H3JIydarouledl (MOIJIOMIAaroneil) MOBEPXHOCTH, CKOPOCTh
UCIIAPEHUs] BOJbBI OT TEMIIEPATypbl JKUJAKOCTH M IUIOMAIU €€ IMOBEPXHOCTH,
IEKTPU3ALUs TET U B3aHUMOJCHCTBHUE AIEKTPUYECKUX 3aps/l0B, B3aUMOJCHCTBHE
IIOCTOSIHHBIX MarHUTOB, BU3YyaJIM3alMsl MArHUTHBIX I1OJIEN TOCTOSIHHBIX MAarHUTOB,
JEHUCTBUS MAarHUTHOTO TOJIA Ha MPOBOJHHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHMTaA,
CBOMCTBA 3JIEKTPOJIBUraTesl MOCTOSHHOIO TOKA): (POPMYIHPOBATH MPOBEPSIEMOE
NpEAnojoKeHue (Tumoredy) O  BO3MOXKHBIX — PE3ysbTarax  HaOJIIOJEHUH,
CaMOCTOSITENIbHO cOOMpaTh YCTaHOBKY M3 M30BITOYHOrO Habopa 00OpyIoBaHMS,
OIKCHIBATh XOJ1 ONbITa U (POPMYITHPOBATH BHIBOJBL;

IPOBOJUTH TMpSAMbIE M KOCBEHHbIE HW3MEpPEHHsS] (DU3MUECKUX BEITUUYHUH
(Temneparypa, OTHOCUTENbHAs BIAXHOCTb BO3[yXa, CHJa TOKa, HaIpSKEHUE,
ylenabHas TeIUIOEMKOCTh BEIECTBA, CONPOTHBIICHWE IPOBOJHUKA, padboTa Hu
MOIIHOCTh 3JIEKTPUUYECKOTO TOKA) C MCHOJIb30BAHUEM AHAJIOTOBBIX U LU(PPOBBIX
pubOpPOB, 0OOCHOBBIBATH BHIOOP MeETOJa M3MepeHus, (UKCHPOBATH TMOKA3aHUS
npuOOPOB, HAXOAUTH 3HAYCHHUE MU3MEPSEMON BEJIMYMHBI C TIOMOUIBIO YCPEAHEHUS
PE3YyIBTATOB CEPUM U3MEPEHUM U OLICHUBATH MOTPENTHOCTh U3MEPEHUM;

IPOBOANUTH HKCIIEPUMEHTAIbHbIE MCCIEIOBAHUS 3aBUCUMOCTEH (PU3MUECKUX
BEJIMYMH (3aBUCHMOCTH JIaBJICHHUS BO3AyXa OT €ro o0béMa M HarpeBaHUs WIIU
OXJIQXKJICHUS, UCCIIEOBaHUE SIBJICHUS TEIII000MEHA IPU CMEIIMBAHUY XOJIOJHOUN U
ropsiueii  BOABI, 3aBUCUMOCTH CONPOTUBIEHUS TMPOBOJHHMKA OT €ro JUIMHBI,
IUIOIIAAN TOMEPEYHOr0 CEYEHHS M YACJIBHOIO COMPOTUBJICHHUS BEIIECTBA
IIPOBOJIHUKA, CHJIBI TOKA, MPOTEKAOIIEr0 Yepe3 MPOBOJHUK, OT HAIPSDIKEHUs Ha
IIPOBOJIHUKE, MCCIIEIOBAHUE MOCIEAOBATEIBHOIO U IMAPAUIEIBHOTO COEAUHEHUN
IIPOBOJTHUKOB): COBMECTHO C Yy4yuTeJIeM (POPMYyJIHMpPOBATh 3aJady U THUIIOTE3Y
UCCJIEIOBAHMSI, CAMOCTOSITEBHO IUIAHMPOBATh MCCIEIOBAHUE, CAMOCTOSITEIbHO
coOupaTh HKCIEPUMEHTAIbHYIO YCTAaHOBKY C HCIIOJIb30BAHUEM HWHCTPYKLHH,
IPEJCTaBIISTh MMOJTYYSHHbIE 3aBUCUMOCTU (DPU3HUECKUX BEJIUYUH B BUAE TAOJHUIl U
rpaukoB, OLEHUBATh MOTPEIIHOCTH, JeJaTh BBIBOJBI 1O pe3yibTaTaM
UCCIIEJOBaHMSI;



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

XapaKTEePU30BaTh MPUHITUIIBI ICUCTBUS U3YYCHHBIX MTPUOOPOB, TEXHUUECKHUX
YCTPOMCTB M TEXHOJOTHYECKUX MPOIECCOB C OMOPOM Ha MX OmHcaHus (B TOM
YuClie: CUCTEMa OTOIUICHUS JIOMOB, TUTPOMETp, MapoBas TypOWHA, aMIepMeTp,
BOJIbTMETP, CUETUHK AIEKTPUUECKON IHEPIHH, IIECKTPOOCBETUTENbHBIE MPUOOPHI,
HarpeBaTelIbHbIE  3JEKTPOnpHOOpbl  (IPUMEpPBI), MNPEJOXPAHUTENIH U HX
NpUMEHEHUEe B OBITY W TEXHUKE, NPUMEHEHUE IOCTOSIHHBIX MArHUTOB,
AJIIEKTPOMArHUTOB, AJEKTPOJBUTATENb MOCTOSIHHOTO TOKA), MUCIOJIb3Ysl 3HAHUS O
CBOMCTBax (PU3MYECKUX SBJICHUM, HEoOXonuMble (PU3MYECKUE 3aKOHBI U
3aKOHOMEPHOCTH;

pacrmo3HaBaTh TPOCTBIE TEXHHYECKHE YCTPONCTBA U HW3MEPHUTEIbHBIC
npuboOpsl MO CXeMaM M CXEMaTHYHBIM PHUCYHKaM (KHUIKOCTHBIM TEPMOMETP,
TEPMOC, TCHUXPOMETp, TUTPOMETp, JBUTaTellb  BHYTPEHHEr0  CrOpaHus,
ANEKTPOCKOI, PEOCTaT), COCTABIATh CXEMbl JJIEKTPHUUECKMX ILened ¢
NOCJIEIOBATENbHBIM W TNApAJJICIbHBIM COEIMHEHHEM 3JEMEHTOB, pasjinyas
YCIIOBHBIE 0003HAUYEHHMS AJIEMEHTOB IEKTPUUECKHUX LIENEi, UCIO0Ib30BaTh CXEMbI
U CXEMaTHUYHbIC PUCYHKH W3YYCHHBIX TEXHHUYECKUX YCTPOMCTB, U3MEPHUTEIHHBIX
npuOOpPOB U TEXHOJIOTUYECKUX MPOILECCOB MPHU PEHICHUH Y4eOHO-TIPAKTUYECKUX
3ajay;

NPUBOAUTH MPUMEPHI (HAXOAUTH HHPOPMALIMIO O TPUMEPAX) MPAKTUIECKOTO
UCIOJIb30BaHusl (PU3MUECKUX 3HAHUU B MOBCEAHEBHOW YXU3HU Ui OOecreueHus
0e30macHOCTH TIPU OOpaIlleHuH C MPUOOpaMU W TEXHUUYECKHUMH YCTPOUCTBAMH,
COXPAaHEHHUsl 370pPOBbsi U COOJIOJEHUS HOPM DSKOJOTMYECKOrO TIOBEJICHUS B
OKPYKaIOIIEN CpeIE;

OCYIIECTBIATH MOUCK UH(pOopMarmu Guzndeckoro conepxkanus B HTepHere,
CaMOCTOSITENILHO  (POPMYJIHMpYsl TIOMCKOBBIM 3ampoc, Ha OCHOBE HMEIOLIUXCS
3HAHWM W CPaBHEHUS JOTIOJHUTEIHHBIX HCTOYHUKOB BBIICIATH WH(OpMAIuio,
KOTOpast SBJSICTCS MPOTUBOPEUNBOI HITH MOXKET OBITh HETOCTOBEPHOM;

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

CO3/1aBaTh COOCTBEHHBIC THUCHMEHHBIE M KpaTKWE YCTHBIE COOOIIEHUS,
0000611ast “HOOPMALIUIO U3 HECKOJBKUX UCTOUYHUKOB (PU3UYECKOTO COACPKaHUS, B
TOM  YWCIe MyONMYHO  TPEACTaBIATH  PE3yJbTaThl  MPOSKTHOW WM
UCCIIEIOBATENBCKOM 1€ATEIbHOCTH, IPU 3TOM I'PAaMOTHO HUCIIOJIb30BATh N3YYECHHBIN
NOHATUWHBIN  ammapar  Kypca  (U3HKM,  CONPOBOXKIATh  BBICTYIICHUE
MPE3CHTALIUEN;



P BBITIOJTHEHUH yY4E€OHBIX MPOEKTOB U HMCCIICIOBAHUN (PU3MUECKHUX MPOIECCOB
pacnpenensiaTb OOS3aHHOCTH B TPYIIE B COOTBETCTBHU C ITOCTaBICHHBIMH
3a/layaMu, CJICAWTHh 3a BBIMTOJIHCHHEM IUTaHA JCUCTBUN M KOPPEKTUPOBATH €TO,
aJIickBaTHO OIICHMBATh COOCTBEHHBIM BKJIad B  JCATCIBHOCTh  TPYIIIBI,
BBICTpAaWBaTh KOMMYHHKAaTHBHOE B3aWMOJICHCTBHE, TIPOSBISAS TOTOBHOCTH
paspemarh KOHQIHKTHI.

K koHiy oOyuenust ¢ 9 knacce npeiMeTHbIE pe3yJbTaThl Ha YriayOJIeHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIIUXCSI YMEHUIA:

UCITIOJIb30BAaTh MOHATHUSA (CHCTEMA OTCYETA, OTHOCUTEIBHOCTh MEXAHUYECKOTO
JIB>KCHUSI, HEBECOMOCTh U TMEPETPy3KH, IEHTP TKECTH, MEXAaHUYECKUE BOJIHBI,
3BYK, MH(Pa3BYyK U YJIbTPa3BYK, JJIEKTPOMArHUTHBIE BOJIHBI, PEHTIEHOBCKOE
U3ITy4YeHHE, IIKaJIa 3JIEKTPOMArHUTHBIX BOJIH, HCTOYHUKUA CBETa, OJM30PYKOCTh U
JATbHO30PKOCTh, CHEKTPhl MCITyCKaHWs M MOIJIOLIEHUs, anb(a-, Oeta- U ramma-
W3JIyYEHUs, U30TOMbI, SJICPHAS U TEPMOSIEPHAsT SHEPreTUKa) U CUMBOJIMYECKUN
S3bIK (PU3UKY TIPU PEIICHUU YU€OHBIX U MPAKTUUECKUX 33]1a4;

YBEPEHHO  pa3juyarh  sBJIEHUA (paBHOMEpPHOE U  HEpPaBHOMEPHOE
NPSIMOJIMHEWHOE JIBUKEHUE, PaBHOYCKOPEHHOE MPSMOJIMHEHHOE JIBUKEHUE,
CBOOOJHOE MAaJ€HHE TEJ, JBM)XEHHE IO OKPYKHOCTH, B3aMMOJICUCTBUE TeIl,
paBHOBECHE MAaTEpUAIbHOM TOYKH, PEAKTUBHOE JABUKEHUE, HEBECOMOCTb,
KojebarenpHOe JABWKEHHE (TapMOHHMYECKHE, 3aTyXalollhe, BBIHYXICHHbBIC
KoJieOaHus), PE30HAHC, BOJIHOBOE JBW)XECHHE (PacmpoCTpaHEHUE M OTpaKeHHE
3ByKa, HHTepdepeHIus U qudpakius BOIH), TPSIMOJIMHEHMHOE paclpOCTpaHECHUE,
OTpaXEHUE M TMPEJIOMJICHUE CBETa, IMOJHOE BHYTPEHHEE OTpaKeHUE CBETAa,
pasnokeHre Oeoro cBeTa B CHEKTP W CJIOXEHUE CIEKTPaJbHBIX LIBETOB,
€CTECTBEHHAsl  PAJMOAKTUBHOCTb, BO3HUKHOBEHUE JIMHEMYATOrO  CIEKTpa
U3ITy4YCHHs) TI0 OINUCAHUIO WX XapaKTEPHBIX CBOWCTB M HA OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UUYECKOE SIBJICHUE;

pacro3HaBaTh  TPOSIBJIGHUE  HW3YYEHHBIX  (PU3MUECKUX  SBICHUU B
OKpY>KarolieM Mupe (B TOM uuciie GU3NYECKHUe SBJICHUS B MPUPOJC: MPUIUBBI U
OTJIUBBI, IBUkKEHUE TIaHeT COJIHEUYHOM CHCTEMBI, pEAaKTUBHOE JABUKEHHE >KUBBIX
OpTraHU3MOB, BOCIIPUATHE 3BYKOB J>KMBOTHBIMH, 3E€MIICTPSCEHHE, CEHUCMUYECKHUE
BOJIHBI, IIyHAMH, 3XO0, LIBETA TEJ, ONTUYECKUE SIBJICHUS B IPUPOE, OMOJIOTHYECKOE
JNEUCTBUE BUIUMOTO, YIbTPA(PHUOJIETOBOTO U PEHTTEHOBCKOIO HU3IyYEHHUIH,
€CTECTBEHHBIN PAaJIUOAKTUBHBIA (OH, KOCMUYECKHUE JIy49H, PaTUOAKTUBHOE
U3JIy4YEeHUE NPUPOJIHBIX MHUHEPAJOB JIEUCTBUE PAJMOAKTUBHBIX HW3JIYYEHUU Ha
OpraHu3M 4YEJIOBEKa), MPU 3TOM NEPEBOJUTH MPAKTUYECKYIO 3a/a4y B YUYEOHYIO,
BBIICJISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKU) (PU3UUECKUX SIBICHHM;

OMKCHIBATh HU3YUYEHHBIE CBOMCTBA Tell U (DU3UUYECKUE SIBJICHUS, UCIOJIb3YS
bu3ndecKkue BENWYMHBI (CpeAHSE W MTHOBEHHAas CKOPOCTh Tela TIpH



HEPaBHOMEPHOM JIBH)KEHHH, YCKOpPEHHUE, MEepPEMENIEHUE NPU PaBHOYCKOPEHHOM
OPSIMOJIMHEMHOM  JIBIDKEHHM,  YIJIoBasi  CKOPOCTb,  LIEHTPOCTPEMHTEIBHOE
YCKOpPEHUE, CHJIa TPEHMSI, CHJIa YIIPYTOCTH, CHJIA TSKECTH, YCKOPEHUE CBOOOIHOIO
NaJIcHUs, BEC TeJa, LIEHTP TSKECTH TBEPJOTO Teja, UMILYJIbC TeJla, UMITYJIbC CUIIBI,
MOMEHT CHJIbl, MEXaHUUYECKasl paboTa U MOIIHOCTh, OTEHIMAIbHASI SHEPTHS TENa,
MOJHSITOrO HaJl MOBEPXHOCTHIO 3€MJIM, MIOTEHIMATIbHAS SHEPTUS CKATOUN MPY>KUHBI,
KHMHETHYECKasi JHEprus, IOJIHAs MEXaHW4YeCKas SHEprusi, MEpHoJ M YacToTa
Kosie0aHul, MepuoJ MaTEMATUYECKOTO U MPYKUHHOIO MasTHUKOB, JIMHA BOJIHBI,
IPOMKOCTh 3BYKa M BBICOTA TOHA, CKOPOCTb CBETa, IOKa3aTelb MPETOMIICHUS
Cpelpl), IMpU ONHMCAHWM MPABUIBHO TPAKTOBAaTh  (PU3UYECKUH  CMBICI
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 CBONCTBA Ted, (U3NUECKHE SBJICHHUS U IPOLECCHI,
UCIIOJIb3Ysl 3AKOH COXPAHEHUsl SHEPrUH, 3aKOH BCEMHUPHOTO TATOTEHUS, TPUHIUI
CYNEpIO3ULIMA CHUJI, MPUHLMI OTHOCUTENbHOCTH ['anmunesi, 3akoHsl HbIOTOHA,
3aKOH COXpAHEHUs MMIYJbCa, TEOPEMY O KMHETUYECKOM SHEpPruM, 3akoH ['yka,
3aKOH bepHyIm, 3aKOHBI OTpa)keHUs U MPEIOMIIEHMs CBeTa, (POpMYTy TOHKOMH
JIMH3BI, TUIAHETAPHYIO MOJEJIb ATOMA, HYKJIOHHYIO MOJIETb ATOMHOTO S1pa, 3aKOHBI
COXpaHEHMs 3apsI0BOIO0 U MAacCCOBOI0 YHMCEN MPH SAEPHBIX PEAKIUAX, IPH ITOM
pa3ianyaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA M €70 MAaTEMaTUYECKOE BBIPAKEHUE;

CTPOUTHh (PU3UUECKHE MOJEIU PEaJbHBIX OOBEKTOB, MPOLIECCOB U SIBJICHUH,
BBIIETISATh IIPU 3TOM CYIIECTBEHHbIE M BTOPOCTEIIEHHBIE CBOWCTBA OOBEKTOB,
IPOLECCOB, SIBICHUN, NPUMEHATh (PUINUYECKUE MOJEIH I OOBICHEHUsS
(U3MYECKUX MPOILIECCOB U PEIIEHUs YUEeOHBIX 3a/1a4;

OOBSACHATH (PU3NYECKUE SBJICHMS, MPOIIECCHl U CBOMCTBA TE€J, B TOM YHUCIE B
KOHTEKCTE€ CHUTyallMil MPaKkTUKO-OPUEHTHPOBAHHOIO XapakTepa, W pelaTh
KayeCTBEHHbIE 3a/ladyd, B TOM 4HCIE TpeOyrolMe YHUCICHHOTO OLEHUBAHUS
XapaKTEPHBIX 3HAUYCHUU (PU3MUYECKHUX BEJIMYHWH, [P 3TOM BBIOMPATH aJ€KBATHYIO
(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 pacyETHHIC 3aJjaud [0 U3y4aeMbIM TeMaM Kypca (U3HKH,
BBIOMpAsl aJeKBATHYIO (PU3UYECKYIO MOJIETb, C HCIOJIb30BAHUEM 3aKOHOB U
dbopmyI, CBA3BIBAIOIINX (PU3NYECKHUE BEIMYMHBI, 3alIMCHIBATh KPATKOE YCIOBHUE U
pa3BEPHYTOE pELICHHE 3aJaud, BbBIABIATh HEAOCTAIOUIME WJIA H30BITOYHBIC
JaHHble, OOOCHOBBIBATH BBIOOpP METOJA pELIEHUS 3aJauyd, HCIOJIb30BATh
CIPABOYHBIE JAaHHbIC, IPUMEHATh METO/bl aHAIN3a Pa3MEPHOCTEM, HUCIOIb30BATh
rpaguyeckue  METOJbl  pelIeHMs]  3ajad, [POBOAUTh  MaTeMAaTUYECKUE



npeoOpa3oBaHus U pacy€Thl, OLEHUBATh PEATHUCTUYHOCTh MOJYYEHHOTO 3HAUYCHUS
bu3NYeCKOl BEMTUYMHBI M ONPEACNATh Pa3MEPHOCTh (DU3MUECKON BEIUYUHBI,
MOJTyYEHHOM MPH PEIICHNUN 3aauH;

pacro3HaBaTh MPOOJEMBbI, KOTOPHIE MOXHO pEUIUTh MpU  [OMOIIU
bu3MUecKuX METOJI0B, M MpeajiaraTb OPUEHTUPOBOYHBIM CHOCOO pelleHus, B
ONMCAaHWUU  HUCCIENOBAaHHUS  pPACIO3HABaTh  IPOBEPSEMOE  MPEINOJIOKECHUE
(rumote3y), OLIEHHWBAaTh MPABWIBHOCTh TMOPSAAKAa TPOBEACHUS HCCICIOBAHUS,
MHTEPHPETUPOBATH MOJTYUYCHHBIN PE3yJIbTaT;

MPOBOJUTH OMbBITHI MO HAOMIOACHUIO (PU3UYECKUX SIBICHUN WM (HU3MUECKUX
CBOMCTB Ten (M3ydyeHHe BTOporo 3akoHa HproTOHa, 3aKOHAa COXpaHEHMsI YHEPTUH,
3aKOHA COXpaHEHMS WMITYJIbCa, JCHCTBHE 3aKOHa bepHyIu W BO3HUKHOBEHHE
NOIBEMHONW CHJIBI KpbUIa, 3aBUCHMOCTh TMEpHOAa KOJeOAaHWW MPYKUHHOTO
MasgTHUKa OT MAacChl TIpy3a M KECTKOCTU TPYKUHBI W HE3aBUCUMOCTH OT
aMIUTUTYJbl  MaJIbIX KOJeOaHWi, TMPsSMOJIMHEHHOE pacnpoCTpaHEHUE CBETa,
pas3ioxeHne OeNoro cBeTa B CHEKTP, U3YUYCHHE CBOMCTB M300paXXEHHS B MIJIOCKOM
3epKajie U CBOMCTB M300paKeHHS MpeIMeTa B cOOMparolel JIMH3e, HAOII0eHUE
CIUIOIIHBIX M JUHEWUYATBHIX CIIEKTPOB M3IMy4deHUs): (pOpMyIHpoBaTh MPOBEPSIEMOE
OpeanoyiokeHue  (TUIoTe3y) O  BO3MOXKHBIX — pe3ysibTaTax  HaOJIIOJCHHIH,
CaMOCTOATENILHO COOMpPATh YCTAHOBKY M3 M30BITOYHOTO Habopa 00OpyHOBaHWS,
OTKCHIBATh XOJI OTBITa U (POPMYITHPOBATH BHIBOJIBL;

IPOBOAUTH TPU HEOOXOAMMOCTH CEpPHUI0 TPSMBIX H3MEPEHHM, OMpeaessis
CpeqHee 3HAYeHHE M3MEpPSIEMON BEIMYMHBI M  ONpEAeNsiss MOTPEIIHOCTb
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, KOIPPUIMEHT  TPEHUS  CKOJBKEHUS,
MEXaHMUYeCKas paboTa M  MOIMHOCTh, dYacToTa H IEpHOJ  KojcOaHuM
MaTEeMaTHYeCKOTO0 W TPYXHHHOTO  MAasTHUKOB, (OKYCHOE  pacCTOsSHHUE
coOuparomied JUH3bI W €€ ONTUYecKas Cuila, pPaAUOaKTUBHBIA (OH) C
WCIIOJIb30BAaHUEM aHAJIOTOBBIX U LU(POBBIX MPUOOPOB: OOOCHOBHIBATH BBIOOP
METOJla HW3MEpEHHs, IUIAHUPOBAaThb M3MEPEHUs, CaMOCTOATEIBHO COOMpaTh
DKCIIEPUMEHTAJIbHYI0 ~ YCTAaHOBKY,  BBIYHCISATH  3HAYEHWE  BEIUYUHBI U
aHAJIM3UPOBATh TMOJNYYCHHBIC PE3yJIbTaThl, OIEHUBAS MOTPEIIHOCTh PE3YJIbTATOB
KOCBEHHBIX U3MEPEHUN;

IPOBOANUTH IKCIIEPUMEHTAJIbHBIE MCCIEIOBAHUS 3aBHCUMOCTEH (PU3MUECKUX
BEJIMYMH (3aBHCUMOCTh IIyTH OT BPEMEHH NPU PAaBHOYCKOPEHHOM JBHXKEHHH O€3
HAYaJbHOM CKOPOCTH, 3aBHUCHUMOCTh CHJIBI TPEHUS CKOJBXEHHUS OT CHJIbI
HOPMAJILHOTO JaBJIeHMs, MepuoAa KoJieOaHUNW MaTEeMaTHYECKOTO MAasTHHKA 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: HM3MEPEHUE DSHEPIUM 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 BEJIIMYMH B BUJIE TAOJIUIl U TPaduKOB,
OILICHMBATh MOTPEIIHOCTH, JIeJIaTh BHIBOJBI MO pe3yJIbTaTaM UCCIIEeI0BAHNUS;

coOIoaTh MpaBwiia Oe3omacHoro Tpylaa mnpu padote ¢ 1abOpaTOpHBIM
o0opy1I0BaHUEM;

XapaKkTepUu30BaTh MPUHITUIIBI ACHCTBUS U3YYEHHBIX TPUOOPOB, TEXHUUECKUX
YCTPOMCTB M TEXHOJIOTUYECKUX IPOLIECCOB C OMOPOM Ha UX OmHcaHus (B TOM
YuCJe: CHOUAOMETpP, AATUMKHA TOJIOKEHHUS, PACCTOSHUS W YCKOPEHMS, paKerTa,
9XO0JIOT, OYKH, MEpPUCKON, (HOoToammapaT, MHUKPOCKOI, TEJIECKON, ONTHYECKHE
CBETOBOJIbI, CHEKTPOCKOMN, TO3UMETP, Kamepa BuibcoHa), MCHonb3ys 3HAHUS O
CBOMCTBax (PU3MYECKUX SIBJICHUN U HEOOXOIUMBbIE (PU3NUECKUE 3aKOHOMEPHOCTH,
UCIIOJIB30BaTh CXEMbl M CXEMAaTHYHbIE PHUCYHKHM H3YYEHHBIX TEXHUYECKHUX
YCTPOMCTB, HM3MEPUTEIbHBIX MPUOOPOB M TEXHOJOTHYECKUX MPOLECCOB IpHU
pelIeHN y4eOHO-TIPAKTUYECKUX 3a/1ad, ONTUYECKHE CXEMbl ISl MOCTPOEHUS
M300paKEHUM B TUIOCKOM 3€pKajie M COOUparonieit JINH3E,

MPUBOAUTH MPUMEPHI (HAXOAUTH HHPOPMAIIMIO O TPUMEPAX) MPAKTUIECKOTO
UCIOJIb30BaHusl (PU3MUECKUX 3HAHUU B MOBCEAHEBHOW YXU3HU Ui OOecreueHus
0e30macHOCTH TIPU OOpaIlleHWHd C MPUOOpaMH U TEXHUYECKUMHU YCTPOMCTBAMH,
COXpaHEHHUs! 370pOBbS U COONIOACHUS HOPM 3SKOJOTUYECKOrO TOBEACHHUS B
OKpYKaIOIIEN CpeIE;

OCYILECTBIIATh MOUCK UH(pOpMau pu3ndeckoro conaepkanus B HTepHere,
CaMOCTOSITENIbHO (OPMYJIUPYs MOUCKOBBIN 3alpoc, HaXOIUTh MYTH OMpeIeIeHHs
JIOCTOBEPHOCTH TIOJIydeHHONW HH(OpMAIMM HAa OCHOBE HMEIONIUXCS 3HAHUU U
JOTIOJTHUTEBHBIX UCTOYHUKOB;

UCIIOJIb30BaTh NPHU BBINOJTHEHUM YYEOHBIX 3aJaHUi HAyYHO-TIOMYJSPHYIO
auTepaTtypy (pusmdeckoro coaepikaHus, CIpaBOYHbIE MaTepUaibl, PECypChl CETH
WNuTepHeT, BianeTh mnpuéMamMu KOHCIEKTUPOBAHUS TEKCTa, MPEeoOpa3oBaHUS
nH(pOpMaIKU U3 OJTHOM 3HAKOBOW CHUCTEMBI B JIPYTYIO;

co3JaBaTh COOCTBEHHBIE MHCHMEHHBIE M YCTHBIE COOOIIEHHS HA OCHOBE
uH(OpPMAITUU U3 HECKOJIBKUX MCTOYHUKOB (PU3UYECKOTO COJEPKAHUS, IMyOJIMIHO
IPEACTABIIATH PE3YyJIbTaThl NPOEKTHON MJIN UCCIIEI0BATEIbCKON NE€ATEIbHOCTH PU
OTOM TPAMOTHO HCIIOJb30BaTh H3YyYECHHBIM MOHATUMHBIM aIapar H3y4aemMoro



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



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KoJsnyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne i/ Konrpoabsneie IIpakTuyeckue
NporpamMmbIl Bcero o0pa3oBaTejibHbIE
padoTshI padoTsbI
pecypchl
Pa3pnen 1. ®usuka u eé poJib B NO3HAHMHU OKPY/KAKIIET0 MUpa
SIknacc . bubmnoreka
1.1 dusnka — Hayka o IIpUpoae 2 0 0
YK pup 1IOK
Sxmacc . bubnnoreka
1.2 dusnueckue BEINYNHBI 4 0 3
HOK
. Slxnacc . bubnuoreka
1.3 EcTtecTBeHHO-HAY4YHBIN METO]] TO3HAHUS 2 0 1
LHOK
Hroro 1o pasneny 8
Pa3nean 2. [lepBoHayaibHbIE CBeJIeHUS 0 CTPOCHUH BelleCTBA
Sxmacc . bubnuoreka
2.1 CrpoeHue BemiecTsa 2 0 1
HOK
59 JIBM>KeHWE 1 B3aMMOJICMICTBUE YaCTHI] 4 0 9 Axnacc . bubnmnoreka
' BEIllECTBA LIOK
Sknacc . bubnuoreka
2.3 ArperatHble COCTOSIHHS BEIIECTBA 1 0 0
LHOK
Uroro no pazgeny 7
Pasznen 3. /IBuskeHue U B3aUMO/IeiicTBHE TeJl
Sxmacc . bubnuoreka
3.1 Mexannueckoe IBUKEHHUE 10 0 2

LIOK




SIkmacc . bubimnoreka
3.2 WNuepuwsi, Macca, MIOTHOCTh 9
LHOK
SIkmacc . bubinoreka
3.3 Cuna. Bunsl cuin 15
HOK
Wroro no pazueny 34
Pa3nes 4. /laByieHue TBEPABIX TeJl, :KMAKOCTeN U Ia30B
41 JaBnenue. llepenava naBieHust TBEPABIMU 5 Slxnacc . bubnuoreka
' TeJlaMM, )KUJKOCTSIMHU M Ta3aMH LHOK
Sxmacc . bubnnoreka
4.2 aBJIEHUE KUIKOCTH 6
A HOK
Sxmacc . bubnnoreka
4.3 ATtMocdepHoOe gaBieHue 5
tbep LIOK
44 JleiicTBUE )KUIKOCTH U ra3a Ha 12 Slxnacc . bubnuoreka
' MOTPY’KEHHOE B HUX TEJO [HOK
Hroro mo pazueny 28
Pa3nes S. PaGoTra 1 MOIIHOCTB. DHEpPIus
Sxmacc . bubnuoreka
5.1 PaGoTa 1 MOIITHOCTH 6
[HOK
Slkmacc . bubnuoreka
5.2 IIpocTeie MexaHU3MBI 8
[HOK
Sknacc . bubnuoreka
5.3 MexaHnueckasi JHEpIrHst 5
HOK
Hroro 1o pasneny 19
Pa3nes 6. [loBTOpuTE1bHO-0000 1AM MOYJIb
, Sxmacc . bubnuoreka
6.1 [ToBTOpHUTENEHO-0000IIAOIITNIT MOTYITH 6

LIOK




Hroro no pazneny
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8 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne n/m Konrpoabnbie IIpakruueckue
NMPorpamMmbl Bceero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
Pa3gen 1. TensioBbIe sIBJICHUS
. SIknacc . bubmmnoreka
1.1 CrpoeHre 1 CBOHCTBA BEIECTBA 6 0 0
HOK
SIknacc . bubmnoreka
1.2 TemnoBbIe MpoIeCCH 33 1 6.5
HOK
Htoro no paznemny 39
Pa3nen 2. DaekTpuyeckue 1 MATHUTHBIE SIBJICHUS
51 DneKTpuuecKue 3apsabl. 3apsHKeHHbIE Tea 9 0 1 SIknacc . bubmnoreka
' 1 UX B3aUMOACHCTBUS HOK
SIknacc . bubmmnoreka
2.2 [TocTOsIHHBIN 27EKTpUYECKUN TOK 31 1 10
[HOK
Slknacc . bubmnoreka
2.3 MarsuTHEBIE SIBJICHUS 11 0 4
[HOK
Slknacc . bubmnoreka
2.4 DNIeKTpOMarHuTHask UHIYKIUS 7 1 1
HOK
Hroro 1o pasneny 58
Pa3nea 3. [loBTopuTe1bHO-0000 A0 IM I MOYJIb
. SIknacc . bubmmoreka
3.1 [ToBTOPUTETHEHO-0000IIAIOIINH MOTYITH 5 0 0 10K
Hroro mo pazneny 5
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9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne n/m Konrpoubusie IlpakTuueckue
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Pa3zgen 1. Mexann4deckue siBJICHUSA
11 MexaHn4YecKoe IBI)KEHUE B CITIOCOOBI €ro 30 1 4 Axnacc . bubnunoreka
' OITHCaHUs LIOK
. Slkmacc . bubnuoreka
1.2 B3aumoneiicTBue Ten 18 0 4
[HOK
SAxnacc . bubnroreka
1.3 3aKOHBI COXPAHEHUS 15 1 2
[HOK
Hroro mo pazueny 63
Pa3nen 2. Mexanuyeckne KoJe0aHUS U BOJTHBI
Axnacc . bubnmroreka
2.1 Mexannueckue KoineOaHus 8 0 3.5
[HOK
Sxnacc . bubnuoteka
2.2 MexaHnuecknue BOJIHBI. 3BYK 10 0 3
[HOK
Hroro no paszneny 18
Paspnen 3. DiieKTpPOMAarHuTHOE MOJIE U 3JIEKTPOMATHUTHbIE BOJHBI
31 DJIEKTPOMArHUTHOE MOJIE U 6 0 0 Sxnacc . bubnmnoreka
' ANEKTPOMATHUTHBIE BOJIHBI HOK
Hroro 1o pasuery 6
Pa3nen 4. CBeToBbIe IBJICHUSA
4.1 3aKOHBI PaCIPOCTPAHEHUS CBETA 8 0 2 Slxmacc . bubnmoreka




L[OK

Sxmacc . bubnuoreka
4.2 JIMH3BI ¥ ONTUYECKHE TPUOOPHI 6
HOK
Sxmacc . bubnuoreka
4.3 Paznoxenune 6eoro cBera B CIIEKTP 2
LHOK
Hroro mo pazueny 16
Pa3gen 5. KBaHTOBLIE IBJICHUSA
Sxmacc . bubnnoreka
5.1 Henyckanue v nornomeHne ¢cBera aroMoM 4
HOK
59 C 5 Slkmacc . bubnuoreka
. TPOEHUE aTOMHOTO SIApa
Slkmacc . bubnuoreka
5.3 SnepHbIe peakuu 7
p p 1IOK
Hroro mo pazueny 16
Pa3nes 6. [loBTOpuTe1bHO-0000IIAK0IM I MOYJIb
6.1 Mexanuueckue siBJIeHUS (IOBTOPUTEIBHO- 6 Sxnacc . bubnuoreka
' 0000MIAOIIUI MOTYJIb) LIOK
6.2 TenoBsie siBNEHUS (TIOBTOPUTEITHHO- 3 Slknacc . bubmnoreka
' 00001IaI0IITIIT MOTYITh) [HOK
6.3 DIIeKTPOMArHUTHBIC SIBJICHUS 3 Axnacc . bubnmnoreka
' (TTOBTOPUTETHHO-0000IIAOIIHNIA MO/TYIIb) LHOK
6.4 CBeToBBIC SBJICHUS (TIOBTOPUTEIHHO- 1 Sxmacc . bubnuoreka
' 0000MIAOIIUIi MOITYJIb) LIOK
Sknacc . bubnuoreka
6.5 [ToBTOpHUTENBEHO-0000IIAOIINY MOTYITH 4
HOK
Uroro no pazgeny 17
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IHOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KounyecTBO 4acoB JJIeKTPOHHBbIE
Ne Hara undgpoBbie
Tema ypoka Kourpoasnbie IIpakTnueckue
n/n Bceero H3yYeHUS o0pa3oBaTeJibHbIE
padoTshI padoThI
pecypcsl
1 ®dusuka — HayKa o0 npupoje. ABieHus 1 0 0 SAxnacc .
PUPO/IbI 03.09.2024  Bbubamoreka LIOK
Sxiacc .
2 () 1 0 0
HSHHCCKHC ABTCHHA 04.09.2024  BuGnuorexa [IOK
Pu3nyecKue BeIMYruHbl. Pa3MEepHOCTD.
3 ®uznyeckue npudopsl. Ilorpemnoctu npu 1 0 0 Arnace .
' 06.09.2024  bubmmoreka LIOK
MPSIMBIX H3MEPEHUSIX
VYpok-uccnenosanue "M3mepenne
4 JIMHENHBIX pa3MEpPOB T U MPOMEKYTKOB 1 0 1 Arnace .
) 10.09.2024  Bu6Gnuoreka IIOK
BpPEMEHHU
5 JlaGopatopHas pabota "H3mepenue 1 0 1 SAxiacc .
00BEMa JKUIKOCTH U TBEpAOTO Tena" 11.09.2024  bubnuotreka [{OK
5 JlaGopaTtopHast pabora "Onpenenenue 1 0 1 SAxmacc .
pa3MepoB Majbix Ted. Meton psiioB” 13.09.2024  Bbubnuotexa [{OK
Meroas! HaydyHOrO 1o3Hanus. Onucanue
7 (UBHYECKUX SIBIICHUN C TIOMOIIBIO 1 0 0 Aicrace .
. 17.09.2024  Bubmuorteka [[OK
Mojiese
VYpok-uccnenosanue "IIposepka
8 TUIOTE3bl: AAIbHOCTD MOJIETA IIapHKa, 1 0 1 Sxnacc .
MYIEHHOTO TOPU30HTANIBHO, TEM OO0JIbIIIE, 18.09.2024  bubmmoteka LJOK

4yeM OoJIbIIe BhICOTa MMycKa'"




Crpoenue BemectBa. OMbITHI,

9 JTOKa3bIBaIOIINE TUCKPETHOE CTPOCHUE Ainace .
20.09.2024  bu6mmorexa [IOK
BelIeCTBa
JlaboparopHas pabota "OrneHka guamerpa

10 aTOM: MeTpOl[OMppSII[OB (c I/ICHOJIB3OBaHI/II€)3M Arcmace .

8 24.09.2024  bubmuoteka [[OK
dororpaduii)"
Ypok-uccinenosanue "HabmroneHue

11 TEIUIOBOT'O pacuIpeHus ra3oB. ONbITHI 1O SAxiacce .
0OHApY>KEHUIO JEHCTBUS CUJT 25.09.2024  Bubmumoteka [[OK
MOJIEKYJISIPHOTO MPUTSKEHUS"

12 JBuxenne yactuil Bemecta. Juddysus. SAxnacc .
bpoyHoBckoe nBH)eHHE 27.09.2024  bu6mmoreka [IOK
VYpok-uccnenosanue "Habaroaenue u

13 00BsicHEHHE OPOYHOBCKOTO JIBUKCHHUS U Aicrace

01.10.2024  bubmumoteka [JOK
mupdpyzun"

14 BsanmoelicTBre 4acTHIT BEIECTBA: SIxnacc .
IPUTSDKEHUE U OTTAJIKMBaHHE 02.10.2024  Bubamoreka [IOK
ArperaTHble COCTOSIHHSI BEIIECTBA.

15 OCOOEHHOCTH arperaTHbIX COCTOSIHUMN Arnace .

04.10.2024  bubGmmoteka [{JOK
BOJIBI

16 Mexanunyeckoe nBuxenue. [1yTs, Sxiacc .
TPAeKTOpHs, IEPEMEILICHUE 15.10.2024  buGmuotexa LJOK

17 PaBHOMEpHOE ¥ HEpAaBHOMEPHOE Sxnacc .
nBuxeHne. CKopocThb 16.10.2024  bu6Gnuoreka [JOK
HaxoxeHne CKOpOoCTH, ITyTH U BPEMECHH

18 pu paBHOMepHOI\I/)I npﬂMOJ};:IHeI?IHlZ)M Arnace .

18.10.2024  BubGnuoreka IIOK
JIBIYKCHUHT
19 JlaGopatopHas pabota "OnpezneneHue Sxnacc .




CKOPOCTH PAaBHOMEPHOTO JABUXKEHUS" 22.10.2024  bubmuoteka [[OK
20 ['paduiku mpsSAMOIIMHEHHOTO Sxnacc .
PaBHOMEPHOTO JABUKEHUS 23.10.2024  Bbubmuoteka [[OK
21 Pemenue 3anad no teme "Pacuer cpenneit SIkiacc .
ckopoctH" 25.10.2024  bubmumoteka [JOK
JlaGopatopHas pabora "Onpeznenenue
22 cpemfeﬁ CII)COpOfTI/I CKOJIB)KEI:HI/ISI Opycka Aicnace .
. | 29.10.2024  Bbubmuoteka [[OK
WM [IapUKa 110 HAKIOHHOW MII0CKOCTH
93 OTHOCUTENBHOCTD JBMKEHHS. CII0KEeHHE SAxmacc .
CKOPOCTEH MpH MapajuieIbHOM JIBHKCHUHI 30.10.2024  BubGmmoteka [{OK
[Toryuenue u ananu3s rpaduKkoB
24 3aBI/I}(,::IMOCTI/I MyTU U ;ISOS)OCTH JIBUKCHHUS Arnace .
01.11.2024  bubmuoteka [JOK
OT BpEeMEHHI
Pemenue rpadudeckux 3a1ad mo reme
25 "Mexanuka. PaBHOMepHOE Arnace .
. " 05.11.2024  bubanoreka IJOK
MPSIMOJIMHEHOE IBIKEHUE
26 SIBnenvie nHepIuu. 3aKOH UHEPIIUU Aicnace .
06.11.2024  bubmuoteka [JOK
BzanmopencTeue Ten Kak npuurMHa
97 U3MEHEHUs CKOpOCTH. Macca Tena Kak Axmacc .
Mepa HHEPTHOCTH Teja MpU 08.11.2024  Bbubamoreka [IOK
MOCTYTATEIILHOM JIBHYKCHUHT
28 Ypok-uccnenosanue "CpaBHeHUE Macc 10 Skiacce .
B3aUMOJICUCTBUIO TEN" 12.11.2024  Bubnuoreka [{OK
29 IImoTHOCTH BemecTBa Aicace .
13.11.2024  Bbubnuotreka [{OK
30 JlabopaTtopHast pabora "Onpenenenue SAxmacc .
IUIOTHOCTHU TBEPIOTO Tena" 15.11.2024  bubmmoteka LJOK




Pemenue 3amau no reMe "Macca Tea.

Skiacc .

31 [InorHOCTE BemtecTBa" 26.11.2024  bu6mmorexa [IOK
32 Cwmecu u cruiaBbl. [loBepxHOCTHAs 1 Skiacce .
JIMHEWHAs TJIOTHOCTh 27.11.2024  bubmuoteka [JOK
[ToaroroBka Kk KOHTPOJILHOU paboTe 1Mo
TeMme "du3uka — Hayka 0 IPpUPOJE.
33 [TepBoHavasbHBIC CB}CIEeHI/I}IpOé)aTOMHO- Aicnace .
29.11.2024  bubauoteka [JOK
MOJICKYJISIPHOM CTPOCHUHU BEUICCTBA.
Mexanuka"
KoHnTtposbHas padora mo teme "dusuka —
34 Hayka o npupoje. [leppoHauaibHbIe Sxnacc .
CBeZIeHHsI 00 aTOMHO-MOJICKYIISIPHOM 03.12.2024 = bubGaumoteka [IOK
CTpOEHMH BelllecTBa. Mexanuka"
Sxiacc .
35 Cuna. fIBnenue tarorenus. Cumia TSKECTH 04.12.2024  BuGmiorexa [IOK
36 N3o06paxkenue cun. Pemenue 3aga4 no SAxmacc .
teme "OnpeneneHre CUibl TsHKecTr" 06.12.2024  bubGmumoteka [{JOK
Sxiacc .
37 Cuna ynpyrocri. 3akon 'yka 10.12.2024  BuGmnorexa [JOK
Sxiacc .
38 Bec tena. U3mepenue cuit. Jlunamomerp 11122024  Bubmiorexa LIOK
Ypok-uccnenosanue "HabmroneHue
39 U3MEHEHHsI CKOPOCTH TIPU Arnacc .
. " 13.12.2024  Bubmuorteka [[OK
B3aMMOJICHCTBHUH TEJ
40 Pemenne 3amau mo Teme "Cuna SIxnacc .
ynpyroctu. Bec Tena” 17.12.2024  bubmmoteka LJOK
41 JlaGopatopHas pabota "OnbITHI, Skiacce .
JIEMOHCTPHUPYIOLIUE 3aBUCUMOCTh 18.12.2024  bubnuoteka [{OK




pactsoxenus (nedhopMariin) Ipy>KUHBI OT
MPUIIOKEHHOM CHJTBI"

42 Cwia TpeHus Armacc
20.12.2024  bubmuoteka [JOK
43 Cnoxenue cwit. PapHonelicTByrommas cusia Arnacc .
24.12.2024  bu6mmorexa [IOK
44 Pemenue 3agau mo reme "CrnoxkeHne CHIL. Slknacc .
PaBnopeiicTBytomas cuna" 25.12.2024  bu6mmoreka [IOK
Pemienue 3angay 1o reme
45 "Bsaumopueiicrue teir. Cuibl B Aicace .
., 27.12.2024  bubauoteka [JOK
MEXaHUKE
Pemenue 3agau no teme "Cuina tpenus'.
46 Ypok-uccie10BaHKe 1Mo TeEME Skmacc .
"HccnenoBanre 3aBUCUIMOCTH CHJTBI 08.01.2025 bubdmuoreka [JOK
TPEHUs OT IUIOMIAIU COTPUKOCHOBEHUS"
JlaGopatopHas pabota "OnbITHI,
JIEMOHCTPHPYIOITUE 3aBUCUMOCTH CHITBI
47 TpPEeHHUS cioizzeHHﬂ OT CHJIBI IaBJICHHS 1 Arcmace .
10.01.2025  BubGnuoreka IIOK
XapakTepa COMPUKACAIOITIXCS
noBepxHocTen"
Pemenne 3aga4 mo Teme
48 "Bzaumopericteue Tei. Cuiibl B Awcmace .
| 14.01.2025  bubnuoreka [{OK
MEXaHUKe
49 KonTpomnpHas pabota mo Teme Slkmacc .
"B3zaumMonencTBue Tea" 15.01.2025  Bbu6Gnuoreka [IOK
50 JlaBieHue TBEPIBIX TEI Arnace .
17.01.2025 Bubnuoreka IIOK
51 Ypoxk-sxcniepumenT "CriocoObl Sxnacc .




omnpeJieNIeHus JaBJIeHusl TBepAoro rena' 21.01.2025 bBubmuoreka [{OK
59 VYpoxk-uccienopanue "3aBUCUMOCTh SIkiacc .
JIaBJIEHUs ra3a oT TemiepaTrypsl” 22.01.2025 bubmmotexa LHOK
53 JlaBaeHne KUJIKOCTEH U ra30B. 3aKOH SIkiacc .
ITackans 24.01.2025 bubmmoreka [IOK
54 [THeBMATHYECKUE YCTPOUCTBA Aicnace .
28.01.2025  bubmauoteka [JOK
55 3aBUCHUMOCTH JIaBJICHUS )KUJIKOCTH OT Sxnacc .
[ITyOUHBI 29.01.2025 bubmmoteka LJOK
56 ['uapocTaTdeckuii mapaiokc Aicrace
31.01.2025 bubmuoreka [JOK
57 Ypok-npoekT "M3ydeHne cooOmarnmxcs SAxmnacc .
cocynoB" 04.02.2025 bubmmoteka [JOK
58 Ypok-kondepennus "[‘uapaBnuueckue SAxnacc .
MEXaHU3MBI'" 05.02.2025  bubmuoreka [JOK
59 Hcnonb30BaHuE BBICOKUX JABJICHUM B Sxiacc .
COBPEMEHHBIX TEXHOJIOTHSIX 07.02.2025 bubmuoteka [IOK
60 Pemenue 3amau o reme "JlaBnenue SAxmacc .
KUIKOCTH" 11.02.2025  Bubnuoreka [IOK
61 ATMocdepa 3emMiTu 1 MPUIHUHBI €€ Sxmacc .
CyILIECTBOBaHUS 12.02.2025  bubnuoreka [{OK
62 Ypok-uccnenosanue "lIIposBienue Skiacce .
JeicTBUsl aTMOC(EepHOTo AaBIeHUS" 14.02.2025 bubmuotexa LJOK
63 H3mepeHne atMocpepHOTo AaBJICHUS. SAxmacce .
OneiT Toppuuenu 25.02.2025  bubmmoteka LJOK
3aBUCHUMOCTh aTMOC(HEPHOTO JaBICHUS OT
64 BBICOTHI HaJ] YpoBHEM Mopsi. [Ipubops! 1is Awnace .
26.02.2025  bubmmoteka [JOK

M3MEPEHHS aTMOC(EPHOTO JTaBIICHUS




Bapomertp-anepouns. AtmochepHoe

Skiacc .

65 JIaBJICHUE Ha PA3IMYHBIX BBICOTAX 28.02.2025  bubmmoreka [IOK
Sxnacc .
66 BrrtankuBaromias cuna. 3akoH Apxumerna 04.03.2025 Bumiorexa LJOK
67 Penrenue 3amau mo teMe "3akoH SIkiacc .
Apxumena" 05.03.2025 = bub6amoteka [IOK
Ypok-uccnenoBanue
68 "JKcrnepuMeHTaIbHOE OOHApYKEeHUE Sxinacc .
NEUCTBUSA KUIKOCTH U ra3a Ha 07.03.2025 = bubGaumoreka [IOK
MOTPY>KEHHOE B HUX Tejo"
JlaGopaTtopnas pabora "Onpenenenne
69 BI)ITaJII)KI/IBIa)IOHIepr CHIIBI, I[efII)CTByIOHleﬁ Ha Aicnace .
\ 11.03.2025 BubGnuoreka IIOK
TeJNOo, MOTPYKEHHOE B JKUIKOCTh
Sxnacc .
70 llnaparite rex 12.03.2025  BuGmmorexa [JOK
JlaboparopHnas pabota "Hccrnenoanue
71 3aBHCHMOCTH Beca Tena B BOJIe OT o0beMa Awmace .
. " 14.03.2025  Bubmumoreka IIOK
MOTPYKEHHON B )KHJIKOCTh YaCTH Tela
72 Bo3nyxonnaBanue. IlnaBanue cynoB Aiace .
18.03.2025 bub6nmoreka [JOK
73 Pemenne 3amaa o teme "3akoH Sxmacc .
Apxumena. YcinoBus miiaBaHus ten'" 19.03.2025  bubmmoteka [JOK
Pemenue 3agau nmo teme "JlelicTBue
74 YKUJKOCTHU U Ta3a Ha IOTPY>KEHHOE B HUX Arcrace
" 21.03.2025 bBubmuoteka [{OK
TEIo
Vpoxk-npoekt "Koncr OBaHHE
75 appeOMefpa I nomaf incf)npeneneHHe Awnace .
25.03.2025  bubmuoteka [JOK

Ipy30H0AbEMHOCTH"




[ToaroroBka K KOHTPOJIBHOM paboTe MO

76 teme "JlaBieHUE TBEPABIX TEIl, KUAKOCTECH Aknace
. 26.03.2025  bubamnoreka LIOK
U Ta30B
77 KonTtponsnas pabora o Teme "JlaBnenue Sxnacc .
TBEPJBIX TN, KHUJIKOCTEH 1 ra3on” 28.03.2025  bubmmoteka LJOK
Axnacc .
8 Mexanrieckas padota 08.04.2025 BuGmuoreka LIOK
Sxiace .
7 MorteocTe 09.04.2025  BuGnuorexa [IOK
80 Pemenue 3anay Ha onpenenenue padboTsl U SAxiacce .
MOIIHOCTH 11.04.2025 Bu6nuoreka IIOK
81 PaboTa cuibl TSKECTH U CHIIBI TPEHHS Arcmace .
15.04.2025 bub6nuoreka [JOK
Pemenne 3ama4 mo teme "PaboTa cuitbl
82 TSDKECTH U cuitbl TpeHus" /Beepoccuiickas SAxiacc .
poBepoYHas paboTa MpH MPOBEICHUU C 16.04.2025  bubnuoreka [{OK
HCIIOJIb30BaHUEM KOMIIBIOTEPA
83 VYpoxk-uccnenosanue "Pacu€t MomHoOCTH, SAxmacc .
pa3BuBaeMoM MpH Mo IbEME 10 JiecTHHUIIE" 18.04.2025  bubmumoreka [JOK
84 ITpocThie MEXaHU3MBI Arnacc .
22.04.2025  bubmuoteka [JOK
Skiacce .
85 MowmenT cuinsl. [IpaBuno MomMeHTOB 23.04.2025  Bubmiorexa LIOK
JlaboparopHnas pabota "HU3yuenue
86 npaBI/II)na pilqarg st HO)IBIZ:IKHOFO " Arnacc .
25.04.2025 bBubnuoteka [{OK
HEMOJIBYKHOTO 0J10KOB"
87 "30510TOE MPaBUIIO" MEXaHUKH Axnace .
29.04.2025  bubmauoteka [JOK




VYpok-nipoekt "IIpoextupoBanue

Skiacc .

88 MOJINCIIACTOB C 33/IaHHBIMU TTapameTpamu’ 30.04.2025  bubmuoteka [JOK
VYpok-koHpepennus "IIpocteie
89 M:Xﬁ,HH?»M(E)I 11;) 61:Ty Texli{mce KHUBBIX Arcmace .
. ’ ’ 06.05.2025  Bubimorexa [IOK
Oopranu3Max
90 Koadduruent nosesnoro necTpust SIkiacc .
MIPOCTHIX MEXaHU3MOB 07.05.2025  bubmauoteka [JOK
JIaGoparopHas pabora "Onpenenenue
91 KHHI:'IO,HEI/I)KH(I))FO u HeHO,Z[r];I/I)KHOFO Aicrace
13.05.2025 bub6nuoreka [JOK
0110K0B"
92 Mexannyeckas sHeprus. Kunernueckas u SAxiacce .
NOTEHLIMaIbHAas SHEPT U 14.05.2025 bubmuoteka LJOK
03 3aKOH COXpaHEeHHsI MEXaHHUYECKON Sxnacc .
SHEPrUuu 16.05.2025 bubmuoteka LJOK
VYpok-3KcnepuMeHT "IKCnepUMEHTAIbHOE
04 ofpeieIeHue U3MEHEHUS] KHHETHYECKOM 1 Sxnacc .
NOTEHLINAIBHON PHEPIUH ITPH CKaTbIBAHUU 20.05.2025 bubmuotexa LJOK
TeJa M0 HAKJIOHHOM MJIOCKOCTH"
95 [ToaroroBka Kk KOHTPOJIBHOU paboTe MO Sxnacc .
teme "PaboTta u MomrHOCTh. DHEprus" 21.05.2025 bBubnuoteka [IOK
KonTponsnas pabora no teme "Pabora u
96 MoIIIHOCTb. DHeprus" /Beepoccuiickas SAxmacce .
poBepoyHas paboTa npu MPOBEIECHUHN HA 21.05.2025  bubmmoteka [JOK
OyMa)kHOM HOCHUTEIIE
97 PaGora ¢ TexkcTtamu o Teme SAxmacc .
"MexaHn4eckoe IBIKeHuE" 23.05.2025  bubmauoteka [JOK
08 Pabora ¢ Tekcramu no Teme "CtpoeHue Skiacce .
BemiecTnra" 23.05.2025  bubmuoteka [JOK




99 Pabota c Texkctamu 1o Teme "Cuiibl B 1 0 Sxnacc .
npupoje" 27.05.2025  bubmuoteka [JOK

100 Pabota c Texctamu o Teme "JlaBnenue 1 0 Skinacce .
TBEPBIX TEJN, KHUJIKOCTEH U ra3oB” 28.05.2025  bubmmotexa LJOK

" " Axmnacc .
101 PaboTa ¢ TekcTtamu 1o Teme "DHeprus 1 0 28.05.2025  Butmmoreka LIOK

102 Pabora ¢ Texctamu no teme "IIpocTsie 1 0 Sxnacc .
MEXaHU3MBbI'" 30.05.2025  bubmuoteka [JOK

OBIIEE KOJIMYECTBO YACOB I10 102 93

[NPOTPAMME




8 KVIACC

KoanuecTBo 4acoB

Nen/m Tema ypoka B KourtpoJabHbie IIpakTuyeckue
cero padoThI padoTsbI

OCHOBHBIE TIOJIOKEHHUST MOJIEKYIISIPHO-

1 KUHETHYECKOW TEOPHH U UX ONBITHBIC 1 0 0
MIOJITBEPKICHUS

2 Macca u pazmep aTOMOB U MOJIEKYII 1 0 0

3 Mopaenu TBEpIOro, JKUAKOTO U 1 0 0
ra3o000pa3HOro COCTOSTHUI BeIllecTBa
Ypok-koHpepenmus "Kpucrammaeckue u

4 amopdusie Tena. ['paden. [lomyuenue 1 0 0
HCKYCCTBEHHBIX ajIMa3oB"

5 CMaunBaHuE U KallWJUISIPHOCTb. 1 0 0
IToBepXHOCTHOE HaTsKEHUE
TenmoBoe pacuIMpeHne U CKaTHE 1
TennmoBoe nuxxkeHue. Temneparypa

8 TemnepaTypHbI€ MIKaJIbI 1

9 BHyTpeHHss sHEprus u cnocoObl €€ 1 0 0
M3MEHEHHS

10 Buasl Tenonepenaun 1 0 0
VYpok-koupepenius "Micnonp3zoBanue

11 TEIUTOBBIX CBOICTB BEIIECTB 1 MATEPUAJIOB B 1 0 0
LeJIsAX dHeprocoepekeHus "

12 KommgectBo TernoTsl. Y aenpHast 1 0 0

TECIMJIIOEMKOCTh




13

VYpok-uccnenosanue "IIpoBepka runoresbl
JMHEWHOW 3aBUCUMOCTH JUIMHBI CTOJIOMKA
KHJIKOCTH B TEPMOMETPUYECKOI TpyOKe OT
TemnepaTrypsl"

14

YpaBHEHHE TEIJIOBOTO OanaHca.
TemmooOMeH 1 TEMI0BOE paBHOBECHE. 3aKOH
Hrerorona—Puxmana

15

16

17

Jlaboparopuas padota "Vccienopanne
SIBJICHUS TEINIOOOMEHA TIPH CMEIITMBAHUH
XOJIOJIHOM U ropsiueid Boab!"

Pemenue 3anay no teme "TemnooOmMeH u
TEIIOBOE paBHOBecHE"

Jlaboparopnas pabota "Onpenenenue
KOJIMYECTBA TEIUIOTHI, IOJYY€HHOTO BOJIOM
MIPH TEIJI00OMEHE C HarpeThIM
METaJUIMYE€CKUM TUIUHAPOM"

18

[InaBnenue u oTBepIeBaHUE
KPUCTAJININYECKUX BEIIECTB. Y J€NIbHAs
TEII0Ta TUIABJICHUS

19

20

21

Pemtenue 3amau mo teme "[lnaBiaenue u
OTBEPJICBAHNE KPUCTAIUTUUECKHUX TEN"

JlaGopatopHnas pabora "Onpeznenenue
yIEJIbHOM TEIUIOTHI MJIaBIeHHs Jbaa"

VYpok-uccnenosanue "CpaBHEHHE NPOLECCOB
TUTABJICHUS KPUCTAIUTMUECKUX Tell U
pa3MATr4YeHUs MPU HarpeBaHUH aMOP(HBIX

TCI

22

[TapooGpazoBanue U KOHIEHCAITHS.




Hcnapenue

Kuneunue. Y aensHas Temiora
napoodpa3zoBaHus. 3aBUCUMOCTH

23 0
TEMIIEPATypPhI KUTIEHUS OT aTMoc(hepHOTro
IaBJICHUS

24 Pemenue 3amau o reme "[lapooOGpa3oBanue 0
" kuneHune"
Ypok-uccnenosanue "OO0bsICHEHUE

25 3aBHCHMOCTH TeMIIEpaTyphl KUIIEHUS OT 1
naBiaeHus"

26 HacplileHHbIil 1 HEHACBIIEHHBIA Map. 0
BiraxxHocTh BO31yXa
BrnaxxHocTts Bo3ayxa u €€ u3MepeHue.

27 Jlaboparopuas padota "Onpenencaue 0.5
OTHOCUTENIbHOM BIAXXHOCTU BO3ayXa"

28 Pemenue 3amau mo teme "BnaxxHocTts" 0
Pemenne 3ama4d u ananu3 cuTyanui,

29 CBSI3aHHBIX C SIBJICHUSIMH UCIIApEHUS U 0
KOHIIEHCAIINHN

30 DHeprus TOIMBa. Y IeibHas TEIIoTa 0
CTOpaHHUS

31 [TpuHIMIIB pabOTHI TETIJIOBBIX JBUTATENEH 0

39 [TapoBas Typ6uHa. /IBurarens BHyTpEHHETO 0
CTOpaHHS

33 KIIJI TenmoBoro aBuraTeis 0

34 Pemenne 3amaa mo teme "KII/] TermmoBoro 0
nBurareis"”

35 Ypok-koupepenius "TeroBpie ABUTATENN 0




Y 3aIllUTa OKPY’KaKoIIeH cpesnl"

36

37

TennoBwie IIOTEPHU B TCINIOCETAX

3aKOH COXpaHEHMsI U IIPEBPALLIEHHS] SHEPTUN
B MEXaHUYECKHX U TEIIOBBIX IIPOLECCax

38

[ToaroroBka K KOHTPOJILHOU PabOTE MO TEME
"TerutoBble aBieHUA. 3MeHeHne
arperaTHbIX COCTOSIHMH BeriecTa"

39

40

KontponbHas padota nmo teme "TermmoBbie
siBieHUs. VI3MeHeHne arperaTupix
cocTosiHu BemecTra"

OnexTpusanus Ten. J[Ba poaa 3apsioB

41

VYpok-uccnenosanue "McciaenoBanue
CIIOCO0O0B PA3IMYHBIX BEIICCTB
Had3JIEKTPU30BHIBATHCS "

42

43

44

B3aumopeiicTBue 3apsyKeHHBIX Tell. 3aKOH
Kynona

Onexrpuueckoe noie. Hanpspk€HHOCTD
JIEKTPUYECKOro noJis. IpuHiun
CYNEPHO3ULINH IIEKTPUUECKUX TTOTEH
Hocwurenu >nekTpudecKkux 3apsioB.
OnemeHTapHbIi 3apsan. CTpoeHue aToma

45

46

3aKOH COXpaHEHHs 3JIEKTPUIECKOTO 3apsiia

HpOBOI[HI/IKI/I, JAUDJICKTPUKU U
MOJIYITPOBOAHUKHU

47

VYpok-koupepeHius "DnekTpusaus B
IIOBCEIHEBHON XU3HU"

48

Pemenue 3ana4 no teme "3akOH COXpaHEHHUS
AIEKTPUIECKOTO 3apsiaa'




Dnektpuueckuit Tok. UcTounuku

49 1 0 0
ANEKTPUYECKOTO TOKa
VYpok-uccnenosanue "McciaenoBanue

50 NEUCTBUS SJIEKTPUYECKOTO MOJIS HA 1 0 1
MIPOBOJIHUKY U IUDJIEKTPUKH"

51 DIEeKTPUYECKHI TOK B METAJIJIaX 1 0 0

52 DNEeKTPUUECKUI TOK B )KUIKOCTAX U Ta3ax 1 0 0

53 DJIeKTpuYecKas 1ernb 1 0 0

54 Cuna Toka. AMmnepMerp 1 0 0

55 DneKkTpuyeckoe HampskeHue. Bonbtmerp 1 0 0
Jlaboparopnas padota "COopka u

56 HCIIBITAaHUE DJICKTPHYCCKOM IICTTH 1 0 1
MOCTOSIHHOTO TOKA"

57 3aBUCUMOCTD CHJIBI TOKA OT HAIPSKCHHSL. 1 0 0
3axon OMa aJ1 yyacTKa Lenu
Jlaboparopnas pabota "HccrnenoBanue

58 3aBUCHMOCTH CHJIBI TOKA, IIPOTEKAIOIIETO 1 0 1
gepes pe3nucTop, OT HAPSHKEHUS Ha
pEe3UCTOPE M CONMPOTUBIICHUS pe3ucTopa’

59 DNEKTPUUECKOE CONIPOTUBIICHHE. Y IETBHOE 1 0 0
COIMPOTUBIICHUE

60 Jlaboparopnas pabota "Onpenencaue 1 0 1
yIIeIHHOTO COMPOTHBICHUS TPOBOTHUKA"

61 Pemenue 3agad nmo reme "InekTpuueckoe 1 0 0
CONPOTUBIIEHUE. Y ACIBHOE CONPOTUBIIEHUE"

62 Pemenue 3amau mo teme "3axoH Oma" 1 0 0
[TocnenoBarenpHOE U MTapaLICTBHOE

63 P 1 0 0

COCAUHCHU IMTPOBOAHUKOB




64

Jlaboparopuas padota "IIpoBepka mpasuiia
CIIO’KEHUS HAIIPSDKEHUH TIPH
MOCJICIOBATEIIBHOM COCIMHEHHUHU JBYX
pe3uctopon”

65

Pemenue 3amau mo teme
"[TocnenoBarenbHOE U NapaJIEIbHOE
COEAMHEHUS TPOBOJHUKOB"

66

67

68

JlaGopatopnas pabota "IIpoBepka npaBuia
JUISL CHJTBI TOKA TIPH HapaJlIeTbHOM
COEIUHEHUH PE3UCTOPOB"

Pemenue 3aau Ha npuMeHeHue 3akoHa Oma
IUIS Pa3JIMYHOTO COETMHEHUS IPOBOJHUKOB
O/IC 1 BHyTpeHHEE COIPOTUBIICHUE

UCTOYHHUKA TOKA. 3akoH OMa 1 MOJTHOU
LEenu

69

Pemenue 3amau o reme "IDJIC, BHyTpeHHEE
COIPOTHBIIEHUE UCTOYHHKA TOKa. 3akoH OMma
IUTST HOJHOM menu"

70

71

JlabopaTtopHas padota "Onpenenenue IJC
" BHYTPCHHET'O COMMPOTUBIICHHA UCTOYHHUKA
ToKa"

ITpaBuna Kupxroda

72

JlabopaTtopHas pabota "IIpoBepka mpaBu
Kupxroga"

73

74

VYpoxk-uccienopanue "M3ydeHne BOIbT-
aMHepHLIX XapaKTepI/ICTI/IK HeJ'II/IHeI\/IIHI)IX
3JIEMEHTOB"

Pabora SJICKTPHUYCCKOI'O TOKA. MoOIIHOCTh




QJICKTPHUYCCKOI'0 TOKa

75

76

JlabopaTopHas pabora "OnpeneneHue
paboThI U MOLTHOCTH JIEKTPHUECKOTO TOKA"

3akon JIxoynsa-Jlenna. [Torpedurenu
aNeKTpuyeckoro Toka. KopoTkoe 3ambikanue

77

Ypok-koHnpepermus "OO0bsICHEHNE U
MPUHLIUI AEHCTBUSA JOMAITHUX
AIIEKTPOHATPEBATEIBHBIX IIPHOOPOB"

78

[ToaroroBka Kk KOHTPOJBHOU paboTe MO TEME
"DrekTpuuecKue 3apsabl. 3apsHKeHHbBIE Tela
" uX B3aumoacucTBus. I1ocTOSHHBIN
AIEKTPUUYECKUN TOK"

79

KonTponbHas pabora no teme
"DrekTpuuecKue 3apsabl. 3apsHKEHHbBIE Tela
" uX B3auMoaercTBus. I1ocTOSHHBIN
anexkTpuyeckuil Tok" /Beepoccuiickas
MpoBepoYHasi paboTa MpH MPOBEICHUH C
HCII0JIb30BAHUEM KOMIBIOTEPA

80

81

82

TlocTostHHBIE MAaTHUTHI. MarHuTHOE MOJIE
3eMIIH 1 €ro 3HadeHue I KU3HU Ha 3eMiIe

VYpok-uccnenosanue "M3yuenne
MarHMTHOT'O TOJISl IOCTOSIHHBIX MarHUTOB
pu uX 00bETMHEHUU U pa3AeIeHUH.

"

BH3yanH3aum1 I10JIA IIOCTOAHHBIX MarHuToB

OmneIT OpcTena. MarauTHoe nosue
NEKTPUYECKOTO TOKA

83

OmneiT AMniepa. MarHuTHOE 1oJie KaTyIIKH ¢
TOKOM. [IpuMeHeHne 31eKTPOMAarHuToB B




TEXHHUKEC

84

85

Cuna Amrniepa u onpeneseHue eé
HallpaBJICHU

Pemenue 3agau no reme "Cuna Amnepa u
omnpezaeseHue e€ HanpaBiaeHUs"

86

ONeKTpoABUTaTENb NOCTOSHHOIO TOKA.
Hcnonb3oBaHue 2I€KTpoABUTaTENCH B
TEXHUYECKUX YCTPOWCTBAX U HA TPAHCIOPTE

87

88

Jlaboparopnas padota "M3ydeHue neiicTBUs
MarHUTHOTO TOJIS HAa MMPOBOJIHUK C TOKOM"

Ypok-koupepenuus "IlpakTruueckoe
MPUMEHEHUE JICKTPOIBUTaTENCH"

89

JlaGopatopnas padora "KoHcTpyupoBanue u
M3y4eHHE paboTHI AJIEKTpOIBHTATEIIS"

90

91

JlabopaTtopHas padota "U3zmepenue KI1/]
ANEKTPOABUTaTEIbHON YCTaHOBKU"

OmnpbiTel @apanest. 3aKOH 31EKTPOMArHUTHOM
nHaykiuu. [Ipasuno Jlenna

92

Ypok-uccnenosanue "McciaenoBanue
W3MEHEHH 3HAYEeHUS ¥ HATIPaBJICHUS
MHIYKIIMOHHOTO TOKa"

93

94

95

Pemenue 3agad mo reMe "3akoH
3JIEKTPOMArHUTHOM MHAYKIuu. [TpaBuino
Jlenma"

Dnextporerepatop. CriocoOb! MOTydeHUS
3IEKTPOIHEPTUU

Ypok-koH(pepeHIus "DIEeKTPOCTaHIIUN Ha
BO300OHOBIISIEMBIX ICTOYHHUKA SHEPTUU.




[TpoGems! a3xonoruu. TorMBHBIE
AJIEMEHTHI U AJIEKTpOoMOoOun"

[TonroroBka K KOHTPOJIBHON PabOTE MO TeMe

96 n " 1 0
DNEKTPOMArHUTHEIC SIBJICHUS

KontposbHas padota "DieKTpoMarHuTHBIC

97 sBieHus"/Becepoccuiickas nmpoBepoyHas 1 0
paboTa npu MpPOBEICHUH Ha OyMaKHOM
HOCHUTEJIE
Pa6ora c Tekctamu o teme "TersioBbie

98 | 1 0
SIBJICHUS
Pabora ¢ TekcTamu 1o Teme

99 "DeKTpUIeCKHe 3apsbl. 3apsHKCHHBIE Tela 1 0
U UX B3auMoencTaue"

100 Pa6ora ¢ Tekctamu o Teme "TlocTosTHHBIN 1 0
AIEKTPUIECKUN TOK"
PaGora ¢ TekcTamu 1o Teme "MarHuTHbIE

101 | 1 0
SIBIICHUS
Pabota c TekcTtamu 1o Teme

102 " " 1 0

DNEeKTPOMarHUTHAS WHIYKIIHS
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 22.5




9 KJIACC

KoanuecTBo 4acoB

Ne n/m Tema ypoka B KounrtpoJabHbie IIpakTuyeckue
cero padoThI padoTsbI

Mexanunueckoe aBrKeHue. MarepruaiibHas

1 Touka. CriocoObl OnTUCcCaHUs 1 0 0
MEXaHUYECKOTO JTBMYKECHUS

5 Cucrema orcuyera. OTHOCUTEIBHOCTh 1 0 0
MEXaHHYECKOTO JIBHKEHUS

3 BekTopHbIe BeTHMUNHBI, OTIEPAIIUH C 1 0 0
BEKTOPaMH, MTPOEKIIMHU BEKTOPOB

4 Panuyc-BekTop MaTrepuanbHOM TOUKH, 1 0 0
IepeMEIIEHUE Ha IIII0CKOCTH

5 PaBHOMEpPHOE NPAMONIMHENHOE IBUKEHUE 1 0 0

6 Pemenue 3amau mo reme "PaBHOMeEpHOE 1 0 0
MPSIMOJTMHEHOE JIBIKEHME"
HepasHoMepHOE NpsIMOIUHENHOE

7 nBrokeHue. CpenHsis 1 MTHOBEHHAS 1 0 0
CKOpPOCTb T€JIa P HEPAaBHOMEPHOM
JBUKCHUH
JlaGopatopHnas pabota "Onpeznenenue

8 CpEHEH CKOPOCTH CKOJIBKEHHS OpycKa 1 0 1
WIIH JIBVDKEHUS apuKa 10 HAKIIOHHOH
IIJIOCKOCTH"

9 PaBHOyCcKOpEHHOE IPSIMOJIMHENHOE 1 0 0
JBHKEHUE. Y CKOpEHUE

10 CKOpOCTh PaBHOYCKOPEHHOTO 1 0 0




npsIMOJIMHEHHOTO NIBHKeHus. [ paduk
CKOPOCTH

11

12

13

Pemenue 3anau no teme "CkopocThb
PaBHOYCKOPEHHOTO MPSIMOJIMHEHHOTO
IBIOKeHUA"

[lepemerienue npu paBHOYCKOPEHHOM
MPSIMOJIUHEITHOM JBUKEHUH
Jlaboparopnas pabota "Onpenenenue

YCKOpEHUS Tella MpU PaBHOYCKOPEHHOM
NBIKECHUH 110 HAKJIOHHOW IIO0CKOCTH"

14

Pemenue 3anau no reme "lIlepemernienue
IIPH PaBHOYCKOPEHHOM TPSMOJIMHEHHOM
IBIKEeHUN"

15

Jlaboparopnas padota "Hccienopanne
3aBUCHMOCTH ITyTH OT BPEMEHH TIPH
PaBHOYCKOPEHHOM JIBH)KEHHH 0€3
HavaJpHOM ckopocTu"

16

17

18

I'paduueckas MHTEpIIpeTaLUs YCKOPEHHUS,
CKOPOCTH, TPOMIEHHOIO ITyTH U
IepeMENIeHUs 1JIs IPSIMOIMHENHOTO
JABUMKCHU S

Pemenue 3anau o teme "I'paduueckas
HHTEpIIpETaus YCKOPEHHUsI, CKOPOCTH,
MIPOMIEHHOTO ITYyTH U NEPEMEILECHHUS IS
MIPSIMOJIMHENHOTO IBMKEHUS"

Yckopenue cBoOOAHOTO nageHust. OMbITHI
lanunes

19

Pemenue 3amau mo reme "Yckopenue




CcBOOOIHOTO TageHus"

20

21

JIBu>keHue Tena, OpoIIeHHOr0 MO/ YTIIOM
K TOPU30HTY

Pemenne 3agau mo teme "JIBrmkeHue Tena,
OpOIIICHHOTO TI0]T YTJIOM K TOPU30HTY"

22

Jlaboparopuas pabota "Hccrnenoanue
JBIIKCHUS TeJa, OPOIICHHOTO IO/ YIIIOM K
rOpU30HTY"

23

24

Pemenue 3agaq mo treme "JIBrkeHue 1Mo
NEHCTBUEM YCKOPEHUSI CBOOOIHOTO
majicHus"

Z[BI/I)KGHI/IC I10 OKPYKHOCTU

25

JInHeliHas 1 yrioBas CKOPOCTh, IEPUOL U
4acToTa

26

27

CKOpoCTh U YyCKOpPEHME MPH IBUKEHUH 110
OKPYXHOCTH

Pemenue 3ana4 no teme "J[BuxkeHue no
OKpPY>KHOCTH"

28

VYpok-koupepenius "PacroznaBanue u
NpUOIMHKEHHOE OMMCAaHUE Pa3IMYHbIX
BUJIOB MEXAHUYECKOTO TBUKCHHS"

29

30

31

[ToaroroBka K KOHTPOJILHOM paboTe MO
TeMe "MexaHndecKkoe IBIKEHNUE U
cIocoObI ero onucanus"

KonTponbHas pabota mo Teme
"MexaHru4yecKoe IBUKEHUE U CIOCOOBI €r0
onucauus"

IIepBb1it 3ak0oH HproToHa. BekTop cuibl




32

Bropoii 3akoH HeroToHa.
PaBHoelicTByIOIIAs cHUJla

33

34

Tperuii 3akon Herotona. Cynepnosunus
CHUII

Cuna ynpyroctu. 3akoH ['yka

35

Pemtenue 3amau mo treme "Cuiia
ynpyroctu"

36

37

Jlaboparopnas pabora "HccienoBanue
3aBUCHMOCTH CHJIbI YIIPYTOCTH,
BO3HHKAIONICH B IIPYKUHE, OT CTCIICHH
neopManuy npyxuHb"

Cuna tpenus. Kosdduuuent tpenus

38

Jlaboparopuas padota "Onpenencaue
K03 (PUIIIEeHTA TPEHUS CKOJIBXKCHUS"

39

40

41

Jlaboparopnast paborta "HccnenoBanue
3aBUCHMOCTH CHJIBI TPCHHS CKOJIBKCHUS OT
CHJIBI HOPMAJIBHOTO JIaBNieHUs"

JIBI>KEHHE TeJl IO OKPY>KHOCTH 1O
JIeCTBUEM HECKOJIBKUX CUJI

3axoH bepHymin u noabEMHas cuiia
KpbLIa

42

VYpok-koHpepenuus "CoBpeMeHHbIE
JIeTaTeNbHBIC aIllapaThl, Cyaa Ha
MTOABOHBIX KPBUIbSIX, aHTHKPBLIO HA
CKOPOCTHBIX aBTOMOOWJISIX. J[BroKeHMe
1oe3/1a Ha MarHUTHOM mofyike"

43

Cuna TSHKeCTH U 3aKOH BCEMHPHOT'O
TATOTCHUA




44

JIBr>KeHHE Te BOKPYT T'PaBUTALIMOHHOIO
neHtpa. Ilepsas kocMuyeckas CKOpOCTb

45

46

HesecomocTs u neperpysku

PaBHOBecHEe MaTepruanbHOM TOUKH.
AOGCOIIOTHO TBEPIOE TEIIO

47

48

49

MowmenT cuinsl. IIpaBuino MOMEHTOB
Vpoxk-uccienonanue "OnpeneaeHue

p p
LIEHTPA TSKECTH Pa3IMUHBIX T
Nmnynsc Tena. 3menenne uMmiynsca.

NMiynsc cuiibl. YIIpYroe U HEynpyroe
B3aUMMOJEHCTBUE

50

51

52

3aKOHI>I N3MCHCHH U COXpaHeHI/Iﬂ
HAMITyJIbCa

PeakTrBHOE JBH)KEHUE

Pemenune 3ama4d no teme "3akoH

COXpaHEHHUs UMITyNbca. PeakTuBHOE
nBmxeHne"

53

54

Mexannueckasi paboTa 1 MOIIIHOCTb

Pabota cuibl TSKECTH, CUIIBI YOIPYTOCTH U
CHJIBI TPEHUS

55

Jlaboparopnast pabota "Onpenenenue
paloThI CUJIBI TPEHUSI ITPU PABHOMEPHOM
JBMKEHUH TeJla TI0 TOPU30HTATIBLHON
MOBEpXHOCTH"

56

57

CBs13b sHEpruM U paboThI

JlaGopatopHnas pabota "Onpeznenenue
paloThI CUJIBI YIPYTOCTH MPH MOABEME
rpy3a ¢ UCIOJIb30BaHUEM HETIOIBH)KHOTO U




MOJABUKHOTO OJIOKOB"

58

59

HOTGHHI/IaJ'IBHaH SHEpIUsia

Kunernueckas sneprus. Teopema o
KHUHETUYECKOU SHEPTUN

60

61

62

3aKOH U3MEHEHUSI U COXPAHEHHUS
MEXaHUYECKON IHEPTrUn

Pemrenue 3agad mo teMe "3aKOHBI
W3MEHEHUS U COXpaHEHUS MEXaHUYECKON
sHepruun”

[ToaroroBka K KOHTPOJIBHOM paboTe MO

TeMe "B3aumonelicTBre TeI. 3aKOHBI
coxpaHeHus"

63

KonTponbhas padota no teme
"B3aumopeiictBue Tei. 3aKOHbI
coxpaHeHus"

64

65

66

67

Konebarensnoe nBmxenne. OCHOBHBIE
XapaKTepUCTUKU KOJIEOaHUI: mepuo/,
4acTOTa, aMILIUTY1a
MareMaTH4ecKuil ¥ NPyKUHHBINA

MasaTHuKHU. JlabopaTtopHas pabora
"UccnenoBanue 3aBUCUMOCTH TIEpUOJA

KoJieOaHu# Tpy3a HAa HUTHU OT JIJTUHBI HUTH"

JlaGopatopHnas pabora "HccnenoBanue
3aBHCHUMOCTH NepHO/Ia KoJleOaHui
MIPY’KMHHOT'O MAsITHUKA OT Macchl Irpy3a"

rapMOHI/I‘{CCKI/IC KoJieOaHUs

0.5

68

JlabopaTtopHas pabota "M3mepenue
YCKOpEHUsI CBOOOTHOTO TaeHus"




69

3aryxatomue Konebanus. BeiHyk/1eHHbIC
konebanus. Pesonanc

70

71

72

IIpeBparienue 3Hepruu npu
KOJIeOaTeIbHOM JIBUIKEHUU
VYpoxk-uccienoanue "l[IpoBepka
HE3aBHCUMOCTH IEepUOJIa KOJIeOaHHi
rpy3a, MOJBEIICHHOTO K JIEHTE, OT MacChl
rpy3a"

MexaHuuyecKre BOJIHBI: IPOJOJIbHBIE U
MOTIepeYHbIe

73

CaolicTBa MeXaHWYECKUX BOJIH. JlimHA
BOJIHBI U CKOPOCTb €€ pacrpOCTPaHECHUS

74

75

76

Ypok-uccnenosanue "HabmroneHue
nHTepdepeHIu 1 TUGPAKIIUU BOJIH HA
MTOBEPXHOCTH BOABI"

Ypok-koHpepenmus "MexaHndeckue
BOJIHBI B TBEpAOM Tene. CelicMuyeckue
BOJIHBI"

3Byk. Pacnipoctpanenue u oTpaxeHue

3ByKa

77

78

79

Pemenue 3anay no teme "3Byk"

Ypoxk-uccienoBanue
"DKCIepUMEHTAILHOE OIPEEICHHE
I'PaHUL] 4YaCTOTHI CJBIIINMBIX 3BYKOBBIX
KoseOaHuit"

I'poMKOCTB 3ByKa U BBICOTA TOHA.
AKyCTHYECKUI PE30HAHC.

80

Ypok-uccnenosanue "Habmronenue u




00BsICHEHUE aKyCTHUYECKOT0 pe3oHaHca"

81

82

Nudpa3syk u ynprpassyk. Kondepenuus
"Ucnonp3oBanue yiabTpa3ByKa B
COBPEMEHHBIX TEXHOJIOTUMX"

BHGKTpOMaFHI/ITHoe I10JIE 1
OJICKTPOMArdHuTHBIC BOJIHBI

83

CBolicTBa 3J1IEKTPOMAarHUTHBIX BOJIH

84

Ypok-koupepennus "lkana
3JIEKTPOMArHUTHBIX BOJIH. Mcrionb3oBanue
3JIEKTPOMArHUTHBIX BOJIH ISl COTOBOM
cBs3u. Paguonokanus. Kocmuueckast cBsi3b

85

86

Pemenue 3a/la4 Ha OIIPCACICHUC YaCTOThI
1 JJJINHBI BHGKTpOMaFHHTHOﬁ BOJIHbI

DneKTpOMarHuTHas MPHUPOJIa CBETA.
CxopocTsb cBeTa

87

88

89

BonHoBBIE cBOlICTBA CBETA:
uHTepdepeHus 1 nudpaxuus

JlyueBas Mmozienb CBETa U TEOMETPUYECKAS
onTuka. MIcTouHMKu cBeTa
[IpsimonuHEITHOE PacIpOCTPaHEHHUE CBETA.
3armenusa Connua u JIyHsl

90

91

3akoH oTpaxeHus cera. [1nockoe 3epkano

[TocTpoenne nzo0pa>keHUi,
Cc(OPMHPOBAHHBIX 3EPKATIOM

92

[TpenomiieHne cBeTa. 3aKOH IMPETOMIICHUS
csera. [loaHOE OTpaXkeHHUE CBETA.

93

JlabopaTtopHas padota "HccienoBanue




3aBUCHUMOCTH yIJia MPEeIOMIICHHS OT yriia
MaJIeHUs CBETOBOIO JIyya HA TPAHUIIC
«BO3J1YX-CTEKJIO»"

94

95

96

VYpok-uccienosanue "AHanus u
00BSICHEHUE ONTHYECKOT0 MUpaxka"
VYpok-koupepennus "Vicronp3oBanue
MIOJIHOTO BHYTPEHHETO OTPaKCHHUSI:
CBETOBO/IbI, ONITHKOBOJIOKOHHAS CBSI3b"

Jlunza, xox mydeii B TuH3e

97

98

99

®opmyJia TOHKOH JTMH3BI

Jlaboparopnas pabota "Onpenenenue
(hOKYCHOTO pacCTOSIHUS U ONTHYECKOMN
CHJIBI COOMpArOIICH JTMH3BI"

[Tonyyenue n300paskeHH C MOMOIIIBIO
coOuparolel U pacceuBaroIIeH TUH3

100

101

102

Ypok-koudepentus "TlpuHiun gercTBus
ONTUYECKUX MPUOOPOB (MUKPOCKOII,
teneckor, ¢poToanmnapar)"

['na3 xak onrtuyeckas cucrema.
bin30pykoCTh 1 1aTbHO30PKOCTh
Paznoxenue 6e10ro cBeTa B CIEKTP.
Omnbitel HetoTona. Croxxenue
CIEKTPAJIBbHBIX 1[BETOB. Jlucnepcus ceeTa

103

Ypok-nipaktukyMm "HabmroaeHue u
00BSICHEHUE OMBITOB MO PA3IOKEHHUIO
6emnoro cera B criekTp. [lonyuenue
0enoro 1BeTa Mpy CI0KEHUH IIBETOB"

104

OmeiTel Pe3epdopaa u uranerapHas




MOACIb aTOMa

105

106

[Toctynatel bopa. Moaens atoma bopa.
Hcnyckanue 1 noriouieHue cBera
aTOMOM.

KBantbl. JIuHeidaTbie CIEKTPBI

107

VYpoxk-npaktuky™m "Habmronenne
CIUIOIIHBIX U JIMHEWYATBIX CIIEKTPOB
M3IIy4eHHs U UcIyckaHus"

108

109

PagnoaktuBHOCTB. Anb(a-, 6eta- u
raMma-u3JiIyqdeHHs

Crpoenue aToMHOTO sifpa. HykinoHunas
MO/I€JIb aTOMHOTO SI/Ipa

110
111

112

PannoaktusHble peBpanieHus. M3zoronst
Ilepuon nonypacnana
VYpok-koHpepennus "JleiicTBue
PaZIMOaKTUBHBIX U3JTy4YEHUH HA KUBBIE

OpPraHMU3MBl. 3alUTa OT PaAMOAKTUBHOIO
n3nydeHus"

113

AnepHbie peakiuu. 3aKOHBI COXPAHEHUS
3aps10BOrO ¥ MacCOBOTO YHUCEII

114

115

OHeprus cBA3M aTOMHBIX s1ep. CBsA3b
Macchl U SJHEPTUH

Pemenue 3anau no teme "SnepHsie
peakuuu. JHeprus cBs3u”

116

Peaknuu cuHTEe3a M ICTICHHS SIIEP.
Ucrounuku sueprun ConHIA U 3BE3]T

117

Ypok-koupepenmus "Aneprnas
SHEpreTHKa. JKOJIOrHuecKrue mpooieMbl




SJIEpHON PHEPIETUKH"

118

119

120

[ToaroroBka K KOHTPOJILHOM pabOTE MO
Teme "Konebauus v BosiHbL. CBETOBBIE U
KBAHTOBBIE ABIcHUA"

Kontposbnas padota nmo teme "Konebanus
1 BOJIHBI. CBETOBBIC Y KBAHTOBbBIE
SIBJICHUS "

Pemenue pac4yeTHBIX IO TeMe
"MexaHnueckoe IBrxenue"

121

122

123

PGHIGHI/IG paC‘ICTHI)IX N KAQUYCCTBCHHBIX
3azad4 1o teme "Bzaumoneiicteue tei"

Pemrenne pacueTHBIX M KaYeCTBEHHBIX
3a7a4 Mo TemMe "3aKOHbl COXPaHECHUS
SHEPruM U uMIlyibca"

JlaGopaTopHble pabOTHI 110 TeMe
"MexaHuueckoe 1BHKeHue"

124

125

126

JlabopaTopHbIie pabOTHI 1O TEME
"B3aumoneiictBue Ten"

Jlaboparopusie paboTsl 1o Teme "IIpocTeie
MEXaHU3MBI"

Perienue pacueTHbIX U KaUE€CTBEHHBIX
3a1a4 o reme "Tennossle nponeccs”

127

128

129

PemeHHe pacqume N KAQUYCCTBCHHBIX
3aj1a4 110 Teme "BraxxHocTs"

Pemrenue pacueTHBIX M KaYECTBEHHBIX
3anau no teme "KIIJ[ TermoBbix
JIBUTaTenein”

Pemenue PaCUYCTHBIX U KaUCCTBCHHBIX




3a7a4 1Mo TeMe "3aKOHBI TOCTOSIHHOTO
TOKA"

Pemenue PACUYCTHBIX U KaUCCTBCHHBIX

130 1
3ana4 o reme "KIIJI anexTpoycranoBok" 0

131 JlaGoparopHbie paf?'OTbI o TeMme "3aKOHBI 1 0
IMOCTOSTHHOTO TOKA

132 iIaGopaTopHHe pa6o"TH o TeMe 1 0

CBeTOBBIE ABICHUSA

133 Pabora ¢ Texcramu o Te:'Me "3aKOHBI 1 0
COXpaHCHHS B MCXaHHKE
P n

134 a60Ta:‘c tekctamu 1o teMe "Kosebanusa u 1 0
BOJIHBI

135 Pabora C"TGKCTaMI/I o teMme "CBeTOBBIE 1 0
SIBJICHUSA

136 Pabora ¢ TeKCTaI:/'II/I o TeMe "KBaHTOBas 1 1 0
sanepHast pusuka

OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 245







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

» OdusuKka: HHXKEHEphl Oynymiero: 8-i kiacc: yriyoJIeHHbIH YPOBEHb: YUeOHUK: B
2-x gactax; 1-e m3ganme, 8 knacc/ benmara B.B., Boponnosa H.U., JlomauenkoB
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N.A. u np.; non penakuueit [lane6paruena FO.A. AxkurionepHoe 00IIECTBO
«M3marensctBo «IIpocBemenue»

[leppiikun M1.M.NUBanoB A.W. ®usuka. 7 knacc. YueOHUK s

oO1ieo0pazoBarenbHbIX yupexaenuii . M.:Ilpocsemienue. 2023

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

Jlykammk B.M. C6opHUK BOIpoCcoB U 3a1a4 1o pusuke. 7-9 k. — M.:
[Tpocsemenwne, 2010. —192c.

A.E. Mapon, E.A. Mapon CaMocToATeNbHbIE U KOHTPOJIbHBIE PAOOTHI-8 Kilacc

2017 M. JIpoda

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
NUHTEPHET
1. bubnuoreka — Bcé o npeamety «dusznkay. — Pexxum gocryma:

http://www.proshkolu.ru



2. BuneoornbiTel Ha ypokax. — Pexxum moctyna: http://fizika-class.narod.ru

3. Enunas komnekuus nudpoBsix 00pa30BaTeIbHBIX PECYpCOB. — Pexkum

nocryma: http://school- collection.edu.ru

4, I/IHTepCCHBIe MaTCpHaJibl K YPOKaM (bI/IBI/IKI/I I10 TCMaM. TCCTHI I10 TCMaM,

HarJsIHbIe TocoOus K ypokam. — Pexxum noctyna: http://class-fizika.narod.ru

5. Hudpossie oOpazoBaTenbHbIC pecypchl. — PexxuM goctyna:

http://www.openclass.ru

6. DJeKTpOHHBIC yueOHUKH 10 (usuke. — Pexxum noctyna: http://www.fizika.ru

7.9KJ1acC
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