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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 (U3MKE HAa YPOBHE OCHOBHOIO 0OIIero oOpa3oBaHMs
COCTaBJICHA Ha OCHOBE MOJIOKEHUM 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.

CopnepkaHue mnporpaMMmbl MO (PU3MKE HAMpPaBICHO Ha YJIOBICTBOPEHHE
MOBBIIICHHBIX 3aMPOCOB  OOYYAIOIIMXCS, CTpeMsIMXca K Oojee TIyOOKOMY
OCBOCHMIO (DM3MYECKUX 3HAHUM, U Ha (POPMHUPOBAHUE E€CTECTBEHHO-HAYYHOMU
rpaMOTHOCTH oOydaromuxcs. B mporpamme 1o (u3uke  y4UTHIBAIOTCA
BO3MOXKHOCTH y4yeOHOro mpenMera B peanuzanuu TpeboBanuit ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METANpPEIMETHBIM pe3yJibTaTaM 00y4eHHUs, a TaKKe
MEXIIPEIMETHBIE CBSI3M €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MPEAMETOB Ha YpPOBHE
OCHOBHOTO 00111eTO 00pa30oBaHUsI.

[Iporpamma no (pu3uke ycTaHaBIMBAET pacHpeieieHue yueOHOro MaTepuana
1o rojam oOyudeHus (IO Kjaccam), MpejyiaraeT MPUMEPHYIO MOCIEI0BATEIbHOCTh
W3YUYEHHS] TEM, OCHOBAHHYIO HA JIOTMKE PAa3BUTHUS MPEIMETHOTO COJEPKAHUA U
y4€Te BO3PACTHBIX OCOOCHHOCTEH 00yJaromuXCs.

[Iporpamma mo ¢usuke pa3zpaboTaHa ¢ LEIbI0 OKAa3aHUS METOAUYECKOM
MOMOIUIM YUYUTENIO B CO3/IaHUU paboueli mporpaMmbl 0 y4ueOHOMY MPEIMETY.

®duzrka SBISIETCS  CUCTEMOOOpA3yIOIMMM JUIsl  €CTeCTBEHHO-HAYUYHBIX
y4€OHBIX MPEIMETOB, TOCKOJIBKY (PM3MUECKHE 3aKOHBI JIE)KAT B OCHOBE IPOLIECCOB
W SIBJICHUM, M3y4yaeMbIX XUMHUEH, Ouosioruend, acTpoHomMued u ¢GU3NYECKON
reorpagueii, BHOCUT BKJIAJ B €CTECTBEHHO-HAyYHYIO KapTHHY MHpa,
npenocTaBisieT HauOosiee sICHble OOpa3lbl NPUMEHEHUS HaydHOro MeToja
MO3HAaHMsI, TO €CTh CII0CO0Aa MOY4YEeHUS JOCTOBEPHBIX 3HAHUM O MHpE.

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

N3ydyenue ¢u3ukn Ha YrIyOJIEHHOM YpOBHE MpeIojiaraeT YBEPEHHOE
BJIAJICHUE CJEAYIOIINMU KOMIETEHTHOCTSIMH, XapaKkTepU3yrIUMH
€CTECTBEHHO-HAYYHYIO TPAMOTHOCTb:

HAy4YHO OOBSCHSTH SIBJICHHUS;

OIICHMBATh ¥ TIOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICIOBAHMS;

WMHTEPHPETUPOBATh JaHHBIE M MCIOJb30BATh HAYYHBIE JOKA3aTEIbCTBA IS
MOJTYYEHHUSI BEIBOJOB.

[lenn wusyueHus ¢GU3MKM Ha YpOBHE OCHOBHOrO 00I1Iero oOpa3oBaHUs
onpenenensl B Konuenmuu mnpenonaBanus ydeOHoro mnpenMera «®Dusuka» B
oOpa3oBaTenpHBIX opraHu3auusix Poccuiickoit @Denepanmu, pearu3yrOMUX



OCHOBHBIE  0011€00pa30oBaTeIbHbIE MPOTPAaMMbl, YTBEPKACHHONW pELICHUEM
Komnernn Munucrepcrsa npocsemienust Poccutickoii @enepanuu (MpoToKosa 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 UHTEIUICKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

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

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

dbopMupoBaHHEe YMEHUU NPHUMEHATH (U3MUECKHE 3HAHWA U HAyIHBIC
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  JIEATENIbHOCTH, CBA3aHHOW C (PU3MKOHN, TMOJrOTOBKAa 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.

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

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

MpUOOpPETEHUE YMEHUN aHAIM3UPOBATh U OOBSICHSTH (PM3UYECKUE SIBJICHUS Ha
OCHOBE M3yUeHHBIX (PU3NUYECKUX 3aKOHOB U 3aKOHOMEPHOCTEI;

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

pa3BUTHE MCCIEAOBATEIbCKUX YMEHHI: HAONIONaTh SBICHHUS U HM3MEPSThH
buznyecKkre BEIUMYUHBI, BBIIBUTATh TUIIOTE3bI U MpejiaraTh SKCIepUMEHTAIbHbIC
COocOObI UX MPOBEPKH, IUIAHUPOBATH U MPOBOJAUTH OMBITHI, SKCIIEPUMEHTAIbHbIE
WCCJICIOBAHMSI, AHAJTM3UPOBATH MOTYICHHBIC TAHHBIE U JIETIaTh BHIBOJIBL;

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

3HAKOMCTBO CO cdepamu MpoPeCCHOHATBHON NeATEIbHOCTH, CBI3AHHBIMU C
(Gu3MKONW, U COBPEMEHHBIMU TEXHOJIOTUSIMH, OCHOBAHHBIMH Ha JIOCTHXKEHUSX
(bu3nYECKON HAyKH.



Ha wsyuenue ¢usuku (yrimyOn€HHBIA YpOBEHb) Ha YpPOBHE OCHOBHOTO
obmiero obpazoBanus orBomutcs 340 gacoB: B 7 kimacce — 102 gaca (3 4gaca B
Henenmo), B 8 kinacce — 102 gaca (3 yaca B Heneno), B 9 kitacce — 136 yvacos (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 MEXKIpPEAMETHbIE CBsi3u). DU3MUecKue SBICHUS: MEXaHUYECKUE,
TEIUIOBBIE, DIIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusznueckne BenuuuHbl. PasmepHocTb. EnuHuIpl (Gu3NYecKUX BETUYHH.
Usmepenne ¢usnuecknx BeanuuH. OTanoHbl. Dusuueckue mnpudopsl. llena
nenenus. [lorpemrnocts u3mepenuii. [lpaBuna 6e3onacHoro Tpyna npu padoTe ¢
JabopaTopHbIM 00OpynoBaHuEM. MexayHapoaHas cuctema eauHull. llepeBon
BHECHUCTEMHBIX eauHuI] B equHuIbl CH.

Kak ¢usuka u Jpyrue eCTeCTBEHHbIE HAyKW M3y4aloT IPUPOIY.
EcTecTBeHHO-HAyUHBI METOJ TO3HAHUS: HAOJIOJCHUE, MOCTAHOBKA HAyYHOTO
BOIPOCA, BBIIBIXKEHHUE THUIOTE3, IKCIIEPUMEHT 10 MTPOBEPKE TUTIOTE3, OOBSICHEHUE
HaOmogaemoro siBiaeHus. Onucanue Gu3NIeCcKUX SBJICHUN C MTOMOIIBIO MOJIETIEH.

Hemoncmpauuu.

Mexanuueckue, TEIUIOBBIE, DJJICKTPUYECKHUE, MAarHUTHBIC, CBETOBBIC,
3BYKOBBIE SIBJICHUS.

®duznueckre TpUOOPHl U TPOIEAypa MPSMBIX HU3MEPEHUN aHAJIOTOBBIM H
U (HPOBBIM PUOOPOM.

Jlabopamopuvie pabomul u onvimel.

OmnpeneneHue 1eHbl ASJICHUS KAl U3MEPUTEIHHOTO Tpudopa.

N3mepenue pacCTOsIHUMN.

N3mepenue mnomany u o0beéMa. MeTo1 maneTku.

N3mepeHne BpeMeHN.

N3mepenue 00bEMa KUJIKOCTH U TBEPAOTO Tea.

Onpenenenue pasMepoB MajbiX Tesl. MeTon psiaoB.

[IpoBeneHne wuccaeqOBaHUS IO MPOBEPKE THUIOTE3bl: JAIBHOCTh IMOJETA
[IapuKa, MyneHHOTO TOPU30HTAIBHO, TEM OOJIBIIE, UeM 0OJIbIIE BHICOTA MTyCKa.

Paznen 2. IlepBoHayasibHbIEe CBECHUS 0 CTPOEHUM BellleCTBA.

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

JBmxxenne yactull BemecTBa. CBsI3b CKOPOCTH JBUXKEHUSI YACTHUI[ C
temriepatypoii. bpoyHoBckoe aBmxkenue. [uddysus. BzanmopeiictBue uactuil
BEILIECTBA: IPUTSKEHUE U OTTAIIKUBAHUE.

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



arperaTHbhIX COCTOSHHMSIX M MX aTOMHO-MOJIEKYISIpHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BO/IbI.

Hemoncmpauuu.

Hab6mronenne OpoyHOBCKOTO JIBUKEHUS.

HaGmonenne nuddysun.

Hab6nronenue sBieHnid, 0OBSICHIIONINXCS MPUTSHKCHUEM WM OTTaJIKUBAHUEM
YaCTHIL BEIIECTBA.

Jlabopamopuvie pabomul u onvimol.

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

OneITHI IO HAOJIOJIEHUIO TETJIOBOTO PACIIUPEHUS Ta30B.

OnbITE IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MIPUTSKECHHUS.

Pa3nea 3. /IBukeHHe U B3aUMOJAEHCTBHE TeJl.

Mexannueckoe nwxkenue. Ilyte u nepememienue. PaBHOMepHOE u
HepaBHOMEpHOE JBIKeHHE. CBOOOJHOE MaJieHHe KaK MPUMEpP HEPAaBHOMEPHOTO
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 Mg Ted,
JBIOKYIIUXCS MMApaIebHO.

SBnenne unHepuuM. 3aKOH HMHEpUMHM. B3auMoaencTBHE TeNl KaKk NPUYMHA
M3MEHEHUSI CKOPOCTHM JABMXKEHHA Tell. Macca Kak Mepa HWHEPTHOCTH Tela B
MoCTynaTeabHOM JBWXeHUU. IInotHocTh BemecTBa. CBsi3b IJIOTHOCTH €
KOJMYECTBOM MOJIEKYJ B eAuHuIle 00béma BemectBa. CMecH M CIUIABBI
[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 miuanerax. Bec tena. HeecomocTs. 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 JIBIKCHUS Tela.

N3mepenre CKOpOCTH MPSAMOJIMHEUHOTO JBUKEHUS.

HaOGmroienue siBfieHust HHEPIUH.

HaOmronenne n3aMeHeHus CKOpOCTHU MPY B3aUMOJICHCTBUU TeJ.

CpaBHEHHE Macc 110 B3aUMOJIEHCTBUIO TEJL.

CrnoxeHue CUJl, HalPaBJICHHBIX 110 OJHOW MPSIMOIA.

Jlabopamopnwie pabomul u onvimol.



OnpeneneHue CKOPOCTH PAaBHOMEPHOIO JBUXKEHUS (IIapUKa B KUIKOCTH,
MOJIEJIH JICKTPUUECKOTO aBTOMOOUIISL M TaK Jiajee).

OnpeneneHue cpeaHed CKOPOCTH CKOJIBKEHHS OpyCcKa WM IIapuka IIo
HAKJIOHHOU ITIOCKOCTH.

Ornpenenenue mI0OTHOCTH TBEPAOTO TENA.

OnwITBI, JEMOHCTPHUPYIONIHME 3aBHUCHUMOCTh pacTshkeHHs (medopmarun)
MPY>KUHBI OT MPUII0KEHHOW CHUIIBL.

OnbITEl, TEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHUS CKOJBXKEHHS OT
CUJIBI IABJICHUS U XapaKTepa CONPUKACAIOUINXCS IOBEPXHOCTEN.

Pa3znen 4. JlaBjienne TBEPABIX TeJl, dKMAKOCTEN M ra30B.

JaBnenue. Cuna naBnenus. CnocoObl yMEHbBIIECHUS U YBEJIMUEHUS JABJICHUS.
JlaBnenue rasza. 3aBUCHMOCTH [aBJIEHHS Tra3a OT OObEMAa W TEMIEPATYPBHI.
[lepenaya naBiieHHUs] TBEPIBIMU TEJIAMH, KUIKOCTSIMHU U razaMu. 3akoH Ilackans.
[THeBMaTHUECKHE MAIIIUHBI.

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

Atmochepa 3emnn u atrmocdepHoe naBieHue. [IpuumHbl CyliecTBOBaHUS
Bo3aAymHOM o0onouku 3emud. OmnbiT Toppuuemu. M3mepenue atmocdepHOro
JaBJIeHHs. 3aBUCUMOCTh aTMOC(HEPHOTO JaBJICHUS OT BBICOTHI HaJl YPOBHEM MOPSI.
[Tpubops! 17151 U3MepeHns aTMOC(hEepHOTO TaBJICHHUS.

JlelicTBrE KUIAKOCTH M ra3a Ha MOrPyKEHHOE B HUX TeJIO. BriTankuparomas
(apxumenoBa) cuiia. 3akoH Apxumena. Y cJI0BUE BOSHUKHOBEHHUS BBITAIKUBAIOIEH
(apxumenoBoii) cuiibl, noarekanue. [InaBanue ten. Bo3ayxoraBaHue.

Hemoncmpauuu.

3aBUCUMOCTh JAAaBJIEHUA ra3a OT TeMIEPaTypPHhI.

[lepenaua naBneHUs KUJIKOCTHIO U TA30M.

Coobmiaromuecst COCy/Ibl.

I'mppasinueckuil mpecc.

[IposiBienne nercTBUs aTMOChHEpHOTO JaBJICHHUS.

Cudon.

3aBUCHUMOCTh BBITAIKUBAIONICH CHIIBI OT 00BhEMA MOTPYKEHHON B KHUIKOCTh
YacTH TeJa U TJIOTHOCTH JKUJIKOCTH.

PaBeHCTBO BBITAJIKMBAIOUIEH CUJIbI BECY BBITECHEHHOM KHUJIKOCTH.

VYcnoBue miaBaHus TEJ: IUIaBaHUE WA MOTPYKEHUE TeNl B 3aBUCHUMOCTH OT
COOTHOILIEHHUSI TUIOTHOCTEN TeJla 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.

OnbIThI, JAEMOHCTPUPYIOIIME  3aBUCUMOCTh  BBITAJKHUBAIOIICH  CHUJIBI,
JEUCTBYIOIIEH Ha TEJIO B KUJIKOCTH, OT 00bEMa MOTPYKEHHOHN B KUIKOCTh YacTH
T€JIa U OT INIOTHOCTU KUIKOCTH.

KoHcTpynpoBaHue apeoMeTpa Ui KOHCTPYUPOBAHUE JIOJIKU U OIPEIECIICHUE
€€ rpy30I0AbEMHOCTH.

Paszgeua S. PaGora u MOIIHOCTB. JHeprus.

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

[IpocThie MeXaHU3MBI: pblYar, BOPOT, OJIOK, TOJHUCHACT, HAKJIOHHAs
IJIOCKOCTh, HO)KHUYHBIN MeXaHu3M. MoMmeHT cuiibl. PaBHOBecue priuara. [Ipasuno
MOMeHTOB. [IpuMmeHeHHe TmpaBwia paBHOBECUS pbluara K OJOKY. «30510TO€
npaBuio» mexanuku. KIIJ] mpocteix MmexanusmoB. [IpocTeie MeXaHU3MBI B OBITY,
TE€XHUKE, )KUBbIX OpraHu3Max.

Mexanuueckas dsHeprus. KuHeTmueckas U TOTEHIMAbHAsT SHEPTHUS.
[IpeBpalieHre OTHOTO BUIA MEXAaHUYECKOW YHEPTUM B IPYTOW. 3aKOH COXPAHEHUS
Y TIPEBPALLCHUS SHEPTUU B MEXAHUKE.

Jemoncmpayuu.

[IpuMepbl TPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimel.

HccenenoBanne ycioBHil paBHOBECHS pblyara.

N3mepenue KIIJ[ HaKIIOHHOW MIIOCKOCTH.

W3yuyenue npaBuia peruara Jis MOJABUKHOTO W HETIOJBUKHOTO OJIOKOB.

Omnpenenenue KIIJI moaBuKHOTO U HETIOJBUKHOTO OJIOKA.

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

N3ydeHne 3aKk0Ha COXpaHEHUSI MEXaHUYECKON SHEPTUH.

8 KUIACC

Pa3znen 6. TensioBble siBJIeHHS.

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



Mogenu TBEPIOro, >KHUIKOTO M Ta3000pa3HOrO COCTOSHUN BEIIECTBA.
Kpucranmnnueckue u amopdusie Tena. I'paden — HOBBIM MaTepuan sl HOBBIX
TEXHOJOTHH. TEeXHOIOTMH TOJNyYeHHUs HCKYCCTBEHHBIX anma3oB. OObsCHEHHE
CBOMCTB T'a30B, KUIKOCTEW W TBEPABIX TEI HA OCHOBE IOJIOKEHUN MOJIEKYJIIPHO-
KHUHETHYeCKOW Teopuu. [IOBEpXHOCTHOE HATSHKEHUE, CMAaYyMBaHUE, KaWUISIPHbBIC
ABJICHHs. TEIJIOBOE pacUIMpEHHE M C)KaTue. 3aBUCUMOCTb JABJICHHS ras3a oOT
00BEMa, TeMIepaTypsbl.

Temneparypa. CBsi3b TeMHEpPaTypbl CO CPEAHEN KUHETHYECKOM 3HEPTUEH
TEIUIOBOTO JIB>KEHUS YacTULl. TeMIepaTypHbIe IIKAJIbI.

Buytpennsis sHeprus. CnocoObl H3MEHEHHS BHYTPEHHEH SHEpruu:
TeIIonepeaaya 17§ COBEpLICHUE padoTHI. Bunsl TEILIONEPENAYH:
TEILUIONPOBOIHOCTh, KOHBEKIUSA, U3JydeHUE. Buapl Terionepenayu B MpUpoOIe U
TexHuke. HeoOpaTUMOCTh TEIIOBBIX POLIECCOB.

KonnuecTBo TemnoTel. YaenbHas TEMJIOEMKOCTh BellecTBa. TemaooOMeH U
TEIJI0Bo€ paBHOBecue. 3akoH HbpioToHa-PuxmaHna. YpaBHeHHE TEIIOBOTO OajlaHca.

[InaBiieHWE U OTBEPAECBAHNE KPUCTAJUIMYECKUX BELIECTB. Y IEJIbHAS TEIJIOTA
miasieHus. [lapooOpasoBanue u konneHcauus. Mcnapenune. Kunenue. Y nenbHas
TEIUIOTa  NapooOpa3oBaHMs.  3aBUCUMOCTb  TEMIEpPAaTypbl  KUIEHUS  OT
aTMocepHoro aaBieHus. HachlleHHBI W HEHACHIICHHBIM Tap. BiaxHOCThH
BO3/yXa.

OHeprus TOIUIMBA. Y IeNIbHAS TEIJIOTa CTOPAHUS.

[Tpuniuner pabotsl TerioBeix aBurateneit. KIIJ TeroBoro nBurarens.
TeruioBple JABUTATENIM M 3alllATa OKPYXKArOIIEHd cpeapl. TemnnoBble MOTEpU B
TEILIOCETSX.

3aKOH COXpAaHEHMUS U NPEBPALICHUS DHEPIMU B MEXAHWYECKUX WU TEIJIOBBIX
IIPOIIECCaX.

Hemoncmpayuu.

Habmtoienue OpoyHOBCKOTO IBUYKEHUSI.

HaGmonenune nuddysuu.

HaGmiogenue sBIEHUN TOBEPXHOCTHOTO HATSDKEHHS, CMauyuBaHUsA U
KaNWUISIPHBIX SIBICHUMU.

HabmroieHue TenaoBoro pacimpeHus Ted.

M3meHeHne naaBiieHUs ra3a NpU HM3MEHEHMM OOBEMa M HArpeBaHUU WIH
OXJIQXKJECHUU.

[IpaBuiia u3MepeHUs TEMITEPATYPBI.

Bunae! Tenonepenayu.

OxJnak/ieHue Ipy COBEPUICHUH PabOTHI.

HarpeBanue npu coBepiieHnn pabOoThl BHEITHUMH CHUJIAMH.

CpaBHEHUE TEITOEMKOCTEN pa3IMYHBIX BEIIECTB.



Habnronenue kumneHusl.

HabGnrogenue nocTossHCTBa TEMITEPATYPhI IPH TIABICHUH.

Mojenu TenIOBbIX IBUTATEIIEH.

Jlabopamopnvie pabomul u onvimaul.

OnpITHl IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.

OneITHl IO BRIPAIMBAHUIO KPUCTAJIJIOB IIOBAPEHHOM COJIA MJIM caxapa.

N3mepenue TteMmepatypbl IpPU MOMOIIUA KUIKOCTHOTO TEPMOMETpa H
JaTYuKa TEMIIEPATYPBL.

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

Omnpenenenue AaBieHUs BO3AyXa B OaJUIOHE IINPULA.

HccnenoBanre 3aBUCHUMOCTH JABJEHUS BO3AyXa OT €ro oo0Obéma H
TEeMIEPATYpPHI.

[IpoBepka runoTe3sl JUHEHHON 3aBUCUMOCTH JJIMHBI CTOJIOMKA >KUJIKOCTH B
TEPMOMETPUYECKON TPYOKE OT TEMIIEPATYPHI.

HaGnrogenue wu3MEHEHUs BHYTPEHHEH SHEpPruM Tela B  pe3yibTaTe
TEIIoNepeaud U padOThl BHEITHUX 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 TEIUNIOEMKOCTH BELIECTBA.

Hccenenosanue nporecca UCIapeHus.

OnpeneneHne OTHOCUTENBHOM BIAXKHOCTH BO3/yXa.

Onpenenenue yaeabHOW TEMIOTHI MUIABICHUS JbJA.

Pazgen 7. JaekTpudeckue 1 MarHUTHbIE SIBJICHUS.

OnekTpuzauus Tel. J[Ba poaa d3IEKTpUUECKUX 3apsiaoB. BzaummopeiicTBhe
3apspKEHHBIX Tell. 3aKkoH Kymnona.

Onekrpuyeckoe mnoJie. Hanpsxk€HHOCTh siekTpudeckoro nosis. IlpuHomn
CYIEPIIO3ULIUU IEKTPUUECKUX MOJIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenu sneKTpuuecKuX 3apsioB. DJIEMEHTAPHBIA SJEKTPUUECKUN 3apsil.
Crpoenue aroma. IIpoBOAHMKH, HOMAJIEKTPUKA ¢ TOJYNPOBOAHUKH. 3aKOH
COXPAaHEHMS AIEKTPUUYECKOTO 3apsa.

DJIEKTPUYECKUI TOK. YCJIOBUS CYIIECTBOBAHUS AJIEKTPUYECKOTO TOKa.
N CcTOYHUKM TOCTOSIHHOTO TOKa. JIeWCTBUSA 3JIEKTPUYECKOrO0 TOKa (TEMIOBOE,
XUMHUUYECKOE, MArHUTHOE). DNEKTPUUYECKUI TOK B METAJIAX, KUJKOCTSIX U razax.

Onextpuyeckas nenb. Cuia Toka. DNEKTPHUUECKOE HapsHDKEHUE. AMIIEpMETP
Y BOJIBTMETP B LIENU NOCTOSTHHOTO TOKa. CONPOTUBIIEHHE NMPOBOJHUKA. Y IEJIBHOE



CONPOTHUBJIEHUE BellecTBa. 3akoH Oma i ydactka uend. IlocimenoBatenbHoe u
napajuieIbHOE COeIMHEHHE MPOBOAHUKOB. D/IC B 1lenu MOCTOSIHHOIO TOKa. 3aKOH
Oma s monuoit uenu. [IpaBuma Kupxroga. Pacd€r mpocThIX 3JEKTpHUECKUX
nerneii. Heamaennsie 3j1eMEHTEL.

Pabota ¥ MOIIHOCTH DJEKTpUYECKOrO TOKa. 3akoH Jlxoynsa-JleHua.
DneKTpuYecKre Uenu U MOTPEOUTENH IEKTPUIECKOil 3Heprun B ObiTy. KopoTkoe
3aMBIKaHUE.

[locTossHHBIE ~ MarHuThl.  B3auMoaeicTBHE  TMOCTOSHHBIX ~ MarHUTOB.
MarnutHoe nosnie. MarHuTHOE 1oJi€ 3€MJIM U €r0 3HAYEHUE JIJIS )KU3HU Ha 3eMIle.
OneiT Opcrena. MarHutHoe Ton€ 3JIEKTpUYeckoro Toka. OnbeiT  Awmrepa.
[IpumeHeHnEe BIEKTPOMArHUTOB B TEXHUKE. JIeWCTBME MArHUTHOrO TMOJs HA
MPOBOJHUK ¢ TOKOM. Cuna Awmrmepa U oOmpeaeineHue €€ HampaBJICHUs.
DNEeKTpOJBUIaTellb MOCTOSTHHOTO TOKa. VICHOJIb30BaHHWE 3JIEKTPOABUTATENICH B
TEXHUYECKUX YCT-POICTBAX U HA TPAHCIIOPTE.

Omneiter @apanesd. SABnenne snekTpoMarHuTHOM MHAYKOMU. [IpaBuno Jlenna.
DIIEKTpOreHepaTop. CnocoObl MOJIYYEHUS AIEKTPUYECKOU DHEPTHH.
DNEKTPOCTAHIIMM Ha BO300HOBJISIEMBIX MCTOUYHHMKAX DJHEPTUU. DKOJIOTUYECKHUE
po0IeMbI SHEPTETUKH. TOTIMBHBIE JIEMEHTHI U AJICKTPOMOOHIIH.

Jemoncmpayuu.

DJeKTpU3aLus TeJl.

JIBa posia 3JIEKTPUUYECKUX 3apsI0B U B3aUMO/JICHCTBHUE 3aPSKEHHBIX TEIL.

YCTpOUCTBO U IEUCTBUE EKTPOCKOTA.

DneKTpocTaThiecKast HHAYKIHUS.

3aKOH COXpaHEHUS ANEKTPUUECKUX 3aPSAI0B.

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

[IpOBOHUKH W TUDJICKTPUKH.

M cTOYHMKY TOCTOSIHHOTO TOKA.

JleicTBHS DIEKTPUYECKOTO TOKA.

DJIEKTPUYECKHUI TOK B 5KUJKOCTH.

["a30BbIii pa3psia.

N3mepeHue Cuitbl TOKa aMIIEpMETPOM.

N3Mepenune 3eKTpUYECKOTO HAIPSKEHUS BOJIbBTMETPOM.

PeocraTt 1 Mara3ud COpOTUBIICHUM.

B3aumopaencTBrE TOCTOSTHHBIX MArHUTOB.

MoaennpoBaHrue HEBO3MOXKHOCTH PA3JACICHUS ITOIOCOB MATHUTA.

MopaenupoBaHue MarHUTHBIX MOJIEW MOCTOSHHBIX MAarHUTOB.

OmneiT Opcrena.

MarsuTtHoOE o€ Toka. DJIEKTPOMArHHmT.



JlelicTBHE MarHUTHOTO MOJI HA TPOBOJHUK C TOKOM.

DNEeKTPOABUTaTENb NOCTOSHHOIO TOKA.

OneiTel @apajes.

DIIEKTPOTreHEPaTOP NOCTOSTHHOTO TOKA.

Jlabopamopnvie pabomul u onvimaul.

OnbITel 1O HAOTIOACHHUIO DSJCKTPHU3ALMU TEI MPU CONPUKOCHOBEHUU U
WHIYKIUEN.

HccnenoBanne NEUCTBUS — DJIEKTPUYECKOTO IMOJS HA MPOBOAHUKH H
JTUBJIEKTPUKHU.

CO6opka u ucbITaHUE IEKTPUUECKOH LIETTH MOCTOSHHOTO TOKA.

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

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

OnpeneneHue yeapHOr0 CONMPOTUBICHUS IPOBOJHUKA.

[IpoBepka mpaBuia CJIOKEHHUS HANPSDKEHUH TpU  MOCIEI0BAaTEIbHOM
COEJIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuia I CWIBl TOKAa IPU IAPAJUIEIBHOM COEIMHEHHUH
PE3UCTOPOB.

Onpenenenue 3/1C 1 BHYTPEHHETO CONPOTUBIICHHUSI UICTOYHHKA TOKA.

[Iposepka npasun Kupxroda.

[IpoBepka BbINOJIHEHUS 3aKOoHA OMa J1J1s TOJTHOM 1eNnu.

N3ydeHue BOJIbTaMIIEPHBIX XapaKTEPUCTHK HETMHEHHBIX 3J€MEHTOB (JIaMIIbl
HAKaJIMBAHMS WX MTOJIYIIPOBOJHUKOBOIO TMO/A).

Onpenenenue pabOThI AAEKTPUUECKOTO TOKA, HIIYIIETO Yepe3 PE3UCTOP.

OnpeneneHne MOIIHOCTH JIEKTPUUECKOTO TOKA, BBIACIIAEMON HA PE3UCTOPE.

Onpenenenue KIIJ[ narpeBarerns.

HccnenoBanre MarHUTHOTO B3aUMOJIEUCTBUS TIOCTOSIHHBIX MarHUTOB.

W3yyeHne MarHuTHOTO MOJISl MOCTOSTHHBIX MarHUTOB MPU UX OOBEIUHEHUU U
pa3acieHUHN.

HccenenoBanue AerCTBYS DJIIEKTPUUECKOIO TOKA HA MATHUTHYIO CTPEJIKY.

OneITHI, AEMOHCTPUPYIOIIHNE 3aBUCUMOCTD CHJIbI B3aUMOJECHCTBUS KaTYIIKH C
TOKOM M MarHuTa OT CHWJIbI M HalpaBi€HUS TOKA B KAaTyLIK€ WM OT HAJIAYUSA
(OTCYTCTBUSI) CEp/IEYHUKA B KaTYIIKE.

N3yyenue neiicTBUS MArHUTHOTO MOJISl HA TPOBOAHUK C TOKOM.

KonctpynpoBanue u nuzyuenue paboThl AJIEKTPOIBUTATES.

N3mepenne KII/I anexTpoaBuraTeabHON yCTaHOBKH.

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



9 KIIACC

Pa3znea 8. Mexannueckue siBJICHHUS.

Mexanudeckoe ABWxkeHue. MarepuanbHas Touka. CHocoObl ONMHMCAHMS
MEXaHUYECKOTO JIBIDKEHUS: TaOIMYHbIHN, rpaduueckuit, ananmuTuaeckuii. Cucrema
orcuéra. OTHOCUTENBHOCTh MEXAHUUYECKOTO JIBHIKEHHUS.

BekTopHbI€ BEIMUMHBI, ONEPALMK C BEKTOPAMHU, IPOEKIMU BEeKTOpa. Pannyc-
BEKTOpP MATEpPUAIIBHOM TOYKH, NEPEMENICHUE Ha IUIOCKOCTH. PaBHOMepHOe
NpSIMOJIMHEWHOE JIBMKeHWEe. HepaBHOMEpHOE NPSMOJIMHENWHOE JIBHXKEHUE.
CpenHsAst 1 MTHOBEHHAsI CKOPOCTb TeJIa IPU HEPABHOMEPHOM JIBUKEHHUH.

Yckopenne. PaBHOYCKOPEHHOE TMPSIMOJIMHEWMHOE JBWKEHHUE. Y CKOPEHHE
cBoOoaHOrO najaenus. OnsITel ["anumnes.

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

JIBrkeHue Tena, OpOIEHHOTO MO/l YTIIOM K TOPU30HTY.

JIBKeHHE 10 OKPYKHOCTHU. JIMHEWHAas: CKOPOCTh, YIII0Basi CKOPOCTh, IEPUOT
¥ YacToTa OOpalleHusl IPU paBHOMEPHOM JIBHXKEHUU MO OKPYKHOCTH. CKOPOCTh U
YCKOpPEHHUE IIPU JBUKEHUU 110 OKPYKHOCTH.

Bexkrop cunbl. PaBHOAEHCTBYIOIIAs Cra.

[IepBsii 3ak0H HeroToHa. Bropoii 3akoH Herotona. Tpetuit 3akon HeroToHa.
[IpuHIMIT CYyTIEPIIO3ULIUU CHIL.

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
amnmapartbl, CyJa Ha TOJBOJHBIX KpBbUIbSIX, AHTHKPHUIO HA CKOPOCTHBIX
aBTOMOOWIISX. [[BIKeHHe 1oe3/1a Ha MAarHUTHOW TTOTYIIIKE.

Cuiia TSKECTM M 3aKOH BCEMHPHOIO TATOTEHHUs. [[BM)KEHWE TEN BOKPYT
IpaBUTALIMOHHOTO IIeHTpa (B ToM uwucie IiaHer BOkpyr Comuuna). Ilepmas
KOCMHMYECKAsi CKOPOCThb. HeEBECOMOCTB M MEPETPY3KHU.

PaBHOBecue matepuanbHO TOYkU. AOGCOMOTHO TBEpAOE Teno. PaBHOBecHe
TBEPJIOTO TeJIa C 3aKPEIIJIEHHON OChIO BpaleHusi. MoMeHT cuiibl. LIeHTp TskecTH.

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

Mexannyeckass pabota W MOIIHOCTb. PaboTa cui TsDKECTH, YNPYrOCTH,
Tperust. CBs3b dHepruu u padotel. [loTeHnnanbHast SHEPTHs Tena, MOJHATOro Hajl
MMOBEPXHOCTHIO 3eMJn. [loTeHIIManbHas SHEprus cxaToi npyxxuHbl. Kunernueckas
sHeprus. TeopemMa O KMHETUYECKOW SHEPruu. 3aKOH HW3MEHEHHS M COXPAHEHUS
MEXaHWYECKOU JHEPTUH.



Hemoncmpauyuu.

Habnronenne MexaHM4eCcKOro ABMKEHUS Tejda OTHOCUTEIBHO Pa3HBIX TN
OTCYETA.

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

N3mepeHre CKOPOCTH U YCKOPEHUS TPSIMOJIMHEWHOTO JIBUKEHUS.

HccnenoBanre Npu3HAKOB PABHOYCKOPEHHOTO JABUKEHHUSI.

HaGmronenue nBM>XeHHs Tella o0 OKPY>KHOCTH.

HabGnronenne MexaHWYeCKUX SIBIICHUM, MPOUCXOJSIINX B CUCTEME OTCUETa
«Tenexka» mpu €€ pPaBHOMEPHOM U YCKOPEHHOM JBIKEHUU OTHOCHUTEIIBHO
KaOuHeTa (PU3UKH.

HaOmronenue paBHOBecHs T€Jl, CBOOOTHOTO MaJcHUs, KOJeOaHUsI MasiTHUKA B
WHEPLUUAIBHBIX CUCTEMAX KaK IMOJTBEPKICHUE MPUHIIUIIA OTHOCUTEIBHOCTH.

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

HabGnronenue paBeHCcTBa CHII IIPU B3aUMOJICHCTBUH TEJ.

M3meHeHune Beca Tena npu yCKOPEHHOM JABUKEHUU.

[lepenaya uMIryabca Mpy B3aUMOJECHCTBUU TE.

[TpeoOpa3oBaHus SHEPTUH NPU B3AUMOACHCTBUU TEN.

CoxpaHeHHe UMITyJIbCa IPU a0COIIOTHO HEYTIPYTOM B3aUMOJICHCTBUU.

CoxpaHeHre UMITyJIbca IPH YIIPYTOM B3aHUMOJIEVCTBUH.

HabGnrogeHnne peakTUBHOTO ABUKEHUSI.

CoxpaHeHue SHEpTruy Npu CBOOOIHOM Ma/ICHUU.

CoxpaHeHure PHEepruu Npu ABUKEHHUH Tella MOJ AEHCTBUEM MPYKUHBI.

Jlabopamopuwie pabomul u onvimol.

KoHcTpynpoBanue TpakTa Uisi pa3roHa W JaJIbHEMILEro pPaBHOMEPHOTO
JBUKEHUS IAPUKA WIH TETIEKKU.

Onpenenenne CpeaHEH CKOPOCTH CKOJIBKECHHSI OpycKa WM JIBHDKCHHS
IapyKa 1Mo HaKJIOHHOW IUTOCKOCTH.

OnpeneneHue YCKOpPEHHUs Tella TpU PaBHOYCKOPEHHOM JBHXKEHUU TIO
HAaKJIOHHOM IJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH IYyTH OT BPEMEHU IMPU PaBHOYCKOPEHHOM
JIBMOKCHUHU O3 HavallbHOW CKOPOCTH.

[TpoBepka rumoTesbl: €ciiy MpU PaBHOYCKOPEHHOM JIBUKEHUU 0€3 HauaabHOU
CKOPOCTHU ITyTH OTHOCSITCSL KaK PsiJi HEYETHBIX YKCEJI, TO BpEMEHA OJMHAKOBBI.

HccnenoBanue NBUKEHUS Tella, OPOIIEHHOIO MO YIJIOM K TOPU30HTY.

HccnenoBaHnve 3aBUCUMOCTH  CHJIBI  TPEHUS CKOJIBKEHHSI OT  CHJIBI
HOPMAJIBHOTO JaBJICHHUS.

Omnpenenenre KO3PPUIMEHTA TPEHUS CKOIBKEHHUS.

Onpenenenue KECTKOCTH NPYKUHBI.



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

Omnpenenenne pabOThl CHIIBI TPEHUS MPYU PaBHOMEPHOM JIBIDKEHUU Teja TI0
TOPU30HTATBHON TOBEPXHOCTH.

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

Paznen 9. Mexanuveckue Koj1e0aHus U BOJHBI.

KonebarenbHoe neuxenne. OCHOBHBIE XapaKTEPUCTUKU KOJCOAHUM: TIEPHO/I,
4yacToTa, aMIUIMTyJa. ['apMoHMYeckue KojebaHus. 3aTyXawlue KoJieOaHus.
Boinyxiennbie konebanus. Pesonanc.

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

Mexannueckue BoJiHBL. [IpoponbHble W TomepeuHble BoyHBL. (CBOKCTBa
MEXaHUYECKUX BOJIH: MHTEpepeHius u qudpakius. JJmHa BOJTHB U CKOPOCTh €€
pacripocTpaHeHus. MexaHnuecKre BOJHBI B TBEPJIOM TeJie, CEHCMUYECKUE BOJTHBI.

3ByK. Pacnipoctpanenue u oTpakeHue 3ByKa. [ pOMKOCTH 3ByKa M BBICOTA
ToHa. Pe3zonanc B akyctuke. MHppa3sByk u ynbTpa3Byk. Hcmonb3oBaHue
yJIbTPa3ByKa B COBPEMEHHBIX TEXHOJIOTHUSAX.

Jemoncmpayuu.

HaGnrogenne koneGaHuii Ten MO MACMCTBUEM CHUJIbI TSDKECTHU W CHJIBI
YOPYTOCTH.

Hab6mronenue xonebanuii rpy3a Ha HUTH U Ha TIPYKUHE.

HaOmroieHre BeIHYXKICHHBIX KOJIGOAaHUH U pe30HaHCa.

PacnipocTpaneHue npo10IbHBIX U MOMEPEYHBIX BOJIH (HA MOJIETIH).

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

HaOmronenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKyCTHYECKHI1 pe30HaHC.

Jlabopamopuwie pabomul u onvimaol.

OmnpeneneHue 4acTOThI U MEPUOJIa KoJieOaHUM MaTEMaTUUECKOTO MasiTHUKA.

OmnpeneneHre 4acToThl U MEpUoa KoJieOaHUN NPYKUHHOTO MasiTHUKA.

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

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

[IpoBepka HE3aBUCUMOCTH TEpHOJa KOJeOaHUN TIpy3a, MOABEHICHHOTO K
JIEHTE, OT MAcChl rpy3a.

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

N3mepenne yckopeHusi CBOOOIHOTO MaJeHUS.



Paznen 10. D1eKTPOMATrHUTHOE MOJI€ U JIEKTPOMATHUTHBIE BOJIHBI.

ONeKTpOMarHuTHOE  ToJie.  DJEKTpOMarHuTHble  BoiHbL.  CBolcTBa
AIIEKTPOMArHUTHBIX BOJH. [llkana »JeKTpoMarHUTHBIX BOJIH. Mcmonb3oBaHue
AIEKTPOMArHMTHBIX BOJIH IS COTOBOM cBsi3U. Pammonokanus. Kocmuueckas
CBA3b.

OnexkTpoMarHuTHas npupoga ceera. CKoOpocTh cBeTa. BOJHOBBIE CBOICTBA
cBeTa: MHTephepeHLrs U AUPPaKIIHsL.

Jemoncmpayuu.

CBOIICTBA PJIEKTPOMATHUTHBIX BOJIH.

HNurepdepenius u nudpaxius cBera.

Jlabopamopuvie pabomul u onvimel.

W3yyeHue CBOMCTB 3JIEKTPOMATHUTHBIX BOJH C MOMOIIBIO MOOMJIBHOIO
TenedoHa.

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

Pa3zgea 11. CBeroBble siBJICHHS.

JlyueBass MoJzenb CBE€Ta W TEeOMETpUYecKas onTuka. VCTOUHHMKHM CBeTa.
[IpsmonuHeliHOEe pacnpocTpaHeHue cBera. 3atMeHus ComHna wu o JIyHBL
Otpaxenue cBera. Ilnockoe 3epkano. 3akoH otpaxkenus cpeta. [loctpoeHue
M300pakeHUit, CHOPMUPOBAHHBIX 3EPKATIOM.

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

JIunza, xom mnyuern B nuH3e. Popmyna TOHKOW JuH3BL. IlocTpoeHue
n300pakeHnii, CHOPMHUPOBAHHBIX TOHKOW JHH30M. OnTuyeckas cucrema
¢doToanmapata, MHUKpPOCKONAa M Teneckona. [7ma3, Kak ONTHYECKas CcucTeMma.
bim30opyKkocTh U 1adbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HetoTona. Croxenwue
CHEKTpalIbHBIX UBETOB. Jlucepcust cBeTa.

Hemoncmpauuu.

[TpssMosMHEHOE PACIPOCTPAHEHNUE CBETA.

OTtpaxeHue cBeTa.

[Tomy4yenune n300paxeHU# B TIIOCKOM 3€pKaJie.

[IpenomiieHue cBera.

OnTuuecKkuii CBETOBO/I.

Xop nydei B coOuparonieit JIMH3e.

XO0J ny4yelr B pacCeuBaIOIIEH JIMH3E.

[Tomyuenue n300pakeHU ¢ TOMOIIBIO JTUH3.

[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 3aBUCUMOCTH YIVIA OTPaXEHUST CBETOBOIO Jiyda OT YyIJia
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.

Omnpenenenre (POKyCHOro pacCTOSIHMSL M ONTUYECKON CHIIbI coOuparomien
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 v mianerapHas mojens atoma. Monens atroma bopa.
Hcnyckanue u normonieHre ceeta aroMoM. KBaHTel. JInHedaThie CIIEKTPHI.

PagnoaktuBHocTh. Anb(a-, 6eta- u raMma-uznydyeHusi. CTpoeHHue aTOMHOTO
anpa. Hykionnas wmoxaens aromHoro sapa. W3orombel.  PaamoakTuBHBIE
npeBpanieHus. [lepuon monypacnaga atoMHbixX siaep. JleicTBue paguoaKTUBHBIX
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
nenenust spep. Mcrounukm sHeprum ConHua u 3BE3A. SlnepHas sHeprerTuka.
DKOJIOTMYECKHE MPOOJIEMbI SAEPHONM SHEPTETUKH.

Hemoncmpauuu.

CrieKTpbl U3ITyYEHHUSI U TTOTJIOLICHUS.

CrexTpsl pa3In4yHbIX Ta30B.

CnekTp Boaopoa.

Hab6mronenue TpekoB B kamepe Bunbcona.

PaboTa cuérunka HOHU3UPYIOUINX U3ITYyYEHUH.

Perucrtpanus n3nydeHus: IPUPOJIHBIX MUHEPAJIOB U MPOIYKTOB.

Jlabopamopuvie pabomul u onvimaol.

HabGnrogenue CruionHbIX U JIMHEWYAThIX CIEKTPOB U3ITyUCHHUS.

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

W3mepenne paanoakTUBHOTO (oOHA.

IHoBTOPUTEIBLHO-0000 1AM MOAYTb.



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

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

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

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

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

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

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

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



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

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

JIMYHOCTHBIE PE3YJIBTATDBI

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

o I)nampuomuuecxkozo éocnumanus:

MPOSIBJICHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUHCKOM
bu3nUecKoil HayKH;

[IEHHOCTHOE OTHOIIIEHHE K IOCTHXKEHHUSIM POCCUNUCKHUX YUEHBIX-(DU3UKOB;

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

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

OCO3HAHHE BAXKHOCTH MOPAIbHO-ITUYECKUX MPHUHIUIOB B JEATCIHHOCTH
Y4EHOTO;

o 3)acmemuueckozo 60CHUMAHUA:

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

e 4)uennocmu Hayuno20 nO3HAHUA:

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

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

pa3BUTHE HAY4YHOH JHO003HATEIHLHOCTH, HMHTEpPEca K HCCIeI0BATEIbCKON
JEATEIIbHOCTH;

e 5)popmuposanusn Kynomypel 300p06bsa u IMOUUOHATLHO20 O1A20N0YHUA:

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

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



e 6)mpyooeozo eocnumanus:

aKTUBHOE YYacTHE B pEIIECHWM MPAKTHUYECKUX 3a7ad (B paMKax CEMbH,
oOpa3oBaTeIbLHON OpraHu3aIiy, ropoja, Kpas) TEXHOJOTUYECKONH M COIMaIbHOM
HaIpaBJICHHOCTH, TPEOYIOIIUX B TOM YUCIIE U PU3NYECKUX 3HAHUIM;

HMHTEPEC K MPAKTUYECKOMY U3yUEHHUIO Mpodeccuid, CBI3aHHBIX ¢ (HU3UKOI;

e 1)IKON02UUECKO20 BOCNUMAHUA:

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

OCO3HaHHME TJI00aTBHOTO XapakTepa JKOJIOTMYECKHX MpoOJeM M IMyTed ux
pElIeHHS;

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

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

MOBBIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH 4e€pe3 IMPaKTHYECKYIO
NeSATEIbHOCTD;

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

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

IUIAHUPOBAHUE CBOETO PAa3BUTHUA B TPUOOPETEHHH HOBBIX (HU3MYECKUX
3HAHUU;

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

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

METANPEAMETHBIE PE3YJIbTATBI

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

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



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

BBISIBIIATh TPUYUHHO-CIICJICTBEHHBIC CBS3U TPH HW3YYEHUU (DU3NIECKUX
SBJICHMM M TIPOIIECCOB, J€NaTh BBIBOJLI C HCIOJb30BAHUEM JACHYKTUBHBIX WU
WHIYKTUBHBIX  YMO3aKJIIOYEHHH, BBIIBUTaTh THUIOTE3bl O  B3aMMOCBS3SIX
(bU3UYEeCKUX BEINYHH;

CaMOCTOSITENIFHO BBIOMpATH CIOCO0 pemieHus yueOHo (u3nueckor 3amauu
(cpaBHEHHE HECKOJIbKMX BApUaHTOB PEILCHHUS, BHIOOpP Haubojee MOIXOJSIIET0 C
y4€TOM CaMOCTOSITENIbHO BBIJICIICHHBIX KPUTEPHUEB).

ba3zoBble ucciaeaoBare/bCKue 1eCTBUA:

MCIIOJIB30BaTh BOMPOCHI KAK MCCIIEI0BATEILCKUN HHCTPYMEHT TTO3HAHMS;

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

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

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

MIPOTHO3UPOBATh BOZMOXKHOE JaJIbHENIIee pa3BUTHE (HU3UUECKUX MPOIECCOB,
a TaKKe BBIJBUTATH 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;

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

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

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

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIe 1eHCTBHS:

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

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

BBIPAKATh CBOKO TOUYKY 3PEHUS B YCTHBIX U TUCBMEHHBIX TEKCTAX;



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

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

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

BBINOJIHATE CBOIO 4YacTb pabOThl, JOCTUTAs KAa4eCTBEHHOT'O pe3yJbTaTra II0
CBOEMY HAIIPABICHUIO M KOOPIWHHUPYS CBOM ACHCTBUS C APYTUMH YJICHAMHU
KOMaH/1bl;

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

PeryasiTuBHbIe YHHBepPCAJbHbIE YUeOHbIE NeiCTBUS
Camoopranusanus:

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

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

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

JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTPOJIb, YMOIMOHAJILHBII HHTEJJIEKT:

JaBaTh aJICKBAaTHYIO OIICHKY CUTYaIluH M TIpeJjIarath IjiaH e€ N3MCHCHHUSI,

OOBSCHATh  TPUYMHBI  JIOCTHKEHUS  (HEIOCTM)KCHHS)  PE3YJIbTaTOB
NeSATeTLHOCTH, JaBaTh OIIEHKY IPHOOPETEHHOMY OTIBITY;

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

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEJIU U YCIOBUSM.

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

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

ITPEAMETHBIE PE3YJ/IbTATDBI

K xoniy oO0y4yeHus ¢ 7 kiacce npeIMeTHBIE pe3yIbTaThl HA YTITyOJIEHHOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:



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

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

pacro3HaBaThb  MpPOSIBICHHE  W3YYEHHbIX  (PU3MUECKUX  SBICHUM B
OKpYXaroleM Mupe (B TOM uucie (PU3NYECKUe SBJICHUS B MPUPOJE: MPUMEPHI
JBW>KEHUS C PA3IMYHBIMA CKOPOCTSIMHM B KMBOW M HEXXUBOW NPUPOJE, NEUCTBUE
CWJI TSKECTH, TPEHHMsI, YIPYTOCTH B MPUPOJIE U TEXHUKE, BIUSHHUE aTMOC(HEPHOro
JIABJICHUSI Ha >KMBOW OpraHW3M, IUIaBaHHWE PbIO, pblYard B TeJie YeJIOBEKa), MpHU
ATOM MEPEBOJUTH NMPAKTHUECKYIO 3a/ady B Y4€OHYIO, BBLICIATH CYLECTBEHHBIE
CBOMCTBA (TIpU3HAKH) (DU3UUECKUX SIBJICHUI;

ONKCHIBATh HM3YyYEHHBIE CBOMCTBA TeJl W (PU3UUECKUE SIBJICHUS, UCIOJIb3YS
dbu3nyeckue BeIWYHMHBI (Macca, O0BEM, IUIOTHOCTH BEIIECTBA, BpEMs, ITyTh,
CPEIHSsI CKOpPOCTb, CHJIa YIPYTOCTH, CHJIA TSDKECTH, BEC Tejla, Cuila TPEHUS,
JaBJeHUE TBEPIOro Teja, AaBil€HHE CTOi0a >KMJKOCTH, BBITAJIKMBAIOIIAs CuUJIa,
MexaHuveckas padoTa, MOIIHOCTb, IJIEYO CHJIbI, MOMEHT CHJIbI, KO3(P(PULIHEHT
MOJIE3HOTO IEUCTBUS MEXAHU3MOB, KHHETUYECKAsl M NOTEHLUUANIbHAS SHEPTHS] ), IPU
OMMMCAHWH TIPABWJIBHO TPAKTOBATh (DU3WYECKUN CMBICT HCTOIb3YEMbIX BEJIUYMH,
uX OOO3HAUCHUS W EIUHUIBI (U3UYECKUX BEIMYUH, HAXOIUTh (HOPMYIIHI,
CBS3BIBAIOLIUE JIAHHYIO (DU3UYECKYIO BEIMYHUHY C IPYTUMU BETUYMHAMHU, CTPOUTD
rpaduKy U3y4eHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYMH;

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

CTPOUTH MPOCThbIEe (PU3MUECKHE MOJENIU PEATbHBIX OOBEKTOB, MPOLIECCOB U
SBJICHUM, BBIJAENATh MPU STOM CYIIECTBEHHBIE M BTOPOCTEIICHHBIE CBOMCTBA



O00BEKTOB, MPOLIECCOB, IBICHUM, MPUMEHATh GUNUECKUE MOJIEITH AJIsi O0OBSICHEHUS
(bu3MYECKUX MPOIIECCOB U PEIICHUs YUeOHBIX 3a/1a4;

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

pemars pacuéTHble 3aAaud (B 2—3 IEHCTBUSA) MO M3y4yaeMbIM TeMaM Kypca
(bu3uKy, BIOKMpas aIeKBaTHYIO (PU3HUYECKYIO MOJEINb, C UCIOJIb30BAHUEM 3aKOHOB
1 (HOpMYyII, CBA3BIBAIOIMINX (PU3NYECKUE BEIMUMHBI, 3aMMUCHIBATh KPATKOE YCIOBHE
U DPa3BEPHYTOE pEIICHHE 3a/layd, BBIABISATH HEIOCTAIOIIME WIM H30BITOYHBIE
JaHHble, OOOCHOBBIBATH BBIOOP METOJA pELIEHUS 3aJauyM, MHCIOJIb30BaTh
CIPAaBOYHBIE JaHHBIC, NMPOBOJUTH MaTeMaTHUYECKUE MpeoOpa3oBaHUS M PacUETHI,
OLICHWBATh PEATMCTUYHOCTh TMOJYYECHHOTO 3HAYeHUs (PU3MUECKOW BETMYMUHBI H
OTIPEETSATh Pa3MEPHOCTh (PU3UUECKOW BEIWYUHBI, MOITYYCHHON MPH PEIICHUU
3a]a4H;

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

MPOBOJIUTH OTBITHI MO HAOMIOACHUIO (DU3UYECKUX SIBICHUN WM (QU3UIECKUX
cBOMCTB Tenl (nuddy3us, TEIIOBOE pPACIIMPECHHE Ta30B, SBJICHUE HHEPIIUH,
W3MEHEHHE CKOPOCTH MPHU B3aUMOJACUCTBUU TeJN, Nepenadya JaBICHUS KUIKOCTHIO
¥ Ta30M, TPOSBICHHE NEHUCTBUS aTMOCHEPHOTO MaBICHHS, ACWCTBHE MPOCTHIX
MEXaHU3MOB): (OPMYIHPOBATh MPEANOIOKEHNE (TUMOTE3y) O BO3MOXKHBIX
pe3ynbpTaTax HaOJI0IeHUH, CAMOCTOATEIHFHO COOUpaTh YCTAHOBKY M3 M30BITOYHOTO
Habopa o0opyaoBaHus U (OPMYITUPOBATH BHIBOIbI;

IPOBOAUTH TpPSMbIE ¥ KOCBEHHBIE HW3MEpeHUs (PU3UYECKUX BEITUYHH
(paccTosiHUE, TPOMEXKYTOK BPEMEHH, Macca Tena, 00bEM Telna, Chiia, TeMIeparypa,
IUIOTHOCTh JKUAKOCTH M TBEPJOTO Teja, CUja TPEHHUS CKOJBXEHMS, J1aBJICHUE
BO3/lyXa, BBITAJKMBAIOIIAs CHUJIA, JACUCTBYIOUIas Ha MOTPYXEHHOE B >KUJKOCTh
TeI0, KOAI(PPUIMEHT TOJIE3HOr0  JEWCTBUS  NPOCTHIX  MEXaHU3MOB) C
UCIIOJIb30BAaHUEM aHAJIOTOBBIX U LU(PPOBBIX MPUOOPOB, OOOCHOBBIBATH BHIOOD
METOJla W3MEpeHUs, (PUKCUPOBATHh IOKa3aHHUs MNPUOOPOB, HAXOAUTH 3HAUCHUE
U3MEPSIEMOM BETMUYMHBI C TIOMOIIBIO0 YCPEAHEHUS PE3YJIbTaTOB CEPUU U3MEPEHUN U
OLIEHUBATh MOTPEIIHOCTh U3MEPEHUH;



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

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

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

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

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

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

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



UCIIONIb30BaTh MPU BBHIMOJIHEHUH YUYEOHBIX 33JaHUN HAYYHO-TIOMYJSPHYIO
auTepaTtypy (pusmdeckoro coaepikaHus, CIpaBOYHBbIE MaTepUaibl, PECypChl CETU
WuTepHer, BnaxeTs npuéMaMHU KOHCIEKTUPOBAHUSA TEKCTa, MPeoOpa3oBaHuUs
UH(pOpPMAILIUU U3 OJHON 3HAKOBOI CUCTEMBI B IPYTYIO;

cOo3/1aBaTh COOCTBEHHBIC KpATKUE MHCbMEHHBIE W YCTHBIE COOOIIEHUS Ha
OCHOBE 2—3 HCTOYHUKOB MHGpOpMaMu (U3NYECKOTO COJICPKAHHsS, B TOM UHCIE
nyOIMYHO JAeNaTh KpaTKUe COOOMIEHHS O pe3ysbTaTax MPOEKTOB WM Y4eOHBIX
UCCIICIOBAaHHUM, TPU STOM TPAMOTHO HCIIOJIB30BaTh W3YUEHHBIH TMOHATHHHBINA
ammapar Kypca GU3UKH, COIPOBOXKIATH BHICTYIUICHNE MPE3EHTALINEH;

OpU BBIIOJHEHUN YYEOHBIX IIPOEKTOB U UCCIENOBAaHUM pacHpeneniTh
00SI3aHHOCTH B TPYIINIE B COOTBETCTBUU C IMOCTaBJICHHBIMH 3aJauaMu, CICTUTH 3a
BBITIOJTHEHUEM TUIaHA JEHCTBHUM, aJleKBaTHO OIICHUBATh COOCTBEHHBIA BKJIAJI B
NESATEIbHOCTh ~ TPYIIbI, BBICTpaHBaTh KOMMYHUKATHBHOE B3aUMO/JICHCTBUE,
YUUTBIBasi MHEHUE OKPYKAIOIIHX.

K koHly oOyueHus ¢ 8 knacce npelIMETHbIE Pe3yJbTaThl Ha YriyOJIEeHHOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTh y 00YUAIOIINXCS YMEHU:

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

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

pacno3HaBaTh  NPOSBIICHHE  M3YYEHHbIX  (U3MUECKUX  SBJICHUH B
OKpyXxaromeM wmupe (B TOM uucie (U3HYECKUE SIBICHHUS B MPUPOIE:
MIOBEPXHOCTHBIE W KallWJUISIPHBIE SIBJICHHUS B IMPUPOJE, KPUCTAUIBI B IPUPOJE,
uznyyenue CoiHia, 3amep3aHue BOJ0EMOB, MOPCKHE Opu3bl, 00pa3oBaHUE POCHI,
TyMaHa, WHEs, CHEra, JJIEKTPUYECKUE SIBICHUS B arMmocdepe, SIEKTPUUECTBO
’KUBBIX OpPraHU3MOB, MarHUTHOE ToJie 3eMiid, Apeid MOITCOB, POJIb MAarHUTHOTO
noyiss JUisl KU3HM Ha 3emJjie, MOJSIPHOE CHSHUE), TpPU HSTOM MEPEBOAMTH



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

OMKCHIBATh M3yYCHHBIE CBOWCTBA TN W (HU3UYECKUE SIBJICHUS, UCIOJB3YS
dbu3nyeckue BEIUYUHBI (TeMIepaTypa, BHYTPEHHSII DHEpPrusi, KOJUYECTBO
TEIJIOThI, paboTa rasa, yielbHas TEMJIOEMKOCTh BEIECTBA, YAEJbHAs TEIIoTa
IJIABJICHUSI, YJEeJbHasl TEIUIoTa MapooOpa3oBaHMs, YyJElIbHasl TEIUIOTa CroOpaHus
TOTUTHBA, KOA(DPHUITUEHT MOJIE3HOTO ICUCTBHS TEINIOBOW MAITUHBI, OTHOCUTEIhHAS
BJIQXHOCTh BO3/yXa, DJEKTPUUYECKHM 3apsii, CcuUjla TOKa, DJIIEKTPUUECKOe
HaIpsHKEeHUE, COMpOTHBIEHHE NpoBoAaHUKa, DJ[C B 1enM MNOCTOSHHOTO TOKA,
AIIEKTPUUECKOE VYEIbHOE COMPOTHBJICHUE BEIIECTBA, padoTa U MOIIHOCTH
AIIEKTPUUYECKOTO TOKA), IPU OMKUCAHUU MTPABUILHO TPAKTOBATh (PU3MUECKUN CMBICIT
UCIIOJB3YEMbIX BEIUYUH, MX O0O3HAYEHUS W E€AUHUIBI (PU3HYECKUX BEIUYUH,
HaXOoJUTh (OPMYJIbI, CBA3BIBAIONIUE JTAHHYIO (U3UYECKYIO BEJIMYUHY C JAPYTUMU
BEJMYMHAMU, CTPOUTH IpadUKu U3YYCHHBIX 3aBUCUMOCTEN (DU3NUYECKUX BEIHYUH;

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

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

OOBSICHATH (PU3MUECKHUE SIBJICHUS, MPOIECCHl U CBOMCTBA TEJ, B TOM YHUCJIE U B
KOHTEKCTE€ CHUTyallud MPaKTUKO-OPUEHTUPOBAHHOIO XapakTepa, M pelaTh
KaueCTBCHHBIC 3a7aud, B TOM YHCJIE TPEOYIOIMNUE UHCICHHOTO OICHUBAHUS
XapaKTePHBIX 3HAYCHUN (PU3MYECKUX BEJIMYMH, TP 3TOM BBIOUpATH aJIEKBATHYIO
(U3UYECKYIO MOJIEJb, BBISBIISITh MPUUYUHHO-CIICICTBEHHBIE CBS3U M BBICTPAUBATh
JIOTUYECKYIO0 ILIEMOYKY pacCyKJIEHUM C OIOPpOM Ha M3YYEHHBIE CBOMCTBA
bu3NYecKuX SBICHUM, (PU3NUECKHUe 3aKOHBI, 3aKOHOMEPHOCTH ¥ MO/IEIH;

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



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

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

IPOBOAUTD OMBITHI [0 HAOMIOACHNUIO (PU3NUECKUX SBICHUM WM (PU3NUECKUX
CBOMCTB Ten (KanWUISPHBIC SIBJICHMS, 3aBUCUMOCTb IaBJICHHUS BO3/yXa OT €ro
o0béMa M TemmepaTypbl, CKOPOCTH Ipollecca OCThIBaHUs (HarpeBaHus) NpU
U3Jy4eHUH OT LIBETa H3JIydarouledl (MOIJIOMIAaroneil) MOBEPXHOCTH, CKOPOCTh
UCIIAPEHUs] BOJbBI OT TEMIIEPATypbl JKUJAKOCTH M IUIOMAIU €€ IMOBEPXHOCTH,
NIEKTPU3ALUs TEJI U B3aUMOJCHCTBHE IEKTPUUECKUX 3aps0B, B3aUMOJACHCTBUE
IIOCTOSIHHBIX MarHUTOB, BU3yaJIM3al1sl MArHUTHBIX TOJIEH MOCTOSIHHBIX MarHUTOB,
JEHUCTBUS MAarHUTHOTO TOJIA Ha MPOBOJHHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHMTaA,
CBOMCTBA 3JIEKTPOJIBUraTesl MOCTOSHHOIO TOKA): (POPMYIHPOBATH MPOBEPSIEMOE
NpeanosjoxkeHue (rumore3y) O  BO3MOXKHBIX — PE3ysbTaTax  HaOIIOJEHUM,
CaMOCTOSITENIbHO cOOMpaTh YCTaHOBKY M3 HM30BITOYHOrOo Habopa oOopynoBaHUS,
OIKCHIBATh XOJ1 ONbITa U (POPMYITHPOBATH BHIBOJBL;

IPOBOJUTH TMpSAMbIE M KOCBEHHbIE HW3MEpPEHHsS] (DU3MUECKUX BEITUUYHUH
(Temneparypa, OTHOCUTENIbHas BIAXHOCTh BO3[yXa, CHJla TOKa, HAaIpPSKEHUE,
yleabHas TeIIOEMKOCTh BEILECTBA, COMPOTHBIICHHWE IPOBOJHUKA, padboTa u
MOIIHOCTh 3JIEKTPUUYECKOTO TOKA) C MCHOJIb30BAHUEM AHAJIOTOBBIX U LU(PPOBBIX
pubOpPOB, 0OOCHOBBIBATH BHIOOP MeETOJa M3MepeHus, (UKCHPOBATH TMOKA3aHUS
npuOOPOB, HAXOAUTH 3HAUECHHUE M3MEPSEMOI BETMUYMHBI C TTOMOUIBIO YCPEAHEHUS
PE3YyIBTATOB CEPUM U3MEPEHUM U OLICHUBATH MOTPENTHOCTh U3MEPEHUM;

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



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

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

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

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

OCYIIECTBIATH MOUCK UH(pOopMarmu Guzndeckoro conepxkanus B HTepHere,
CaMOCTOSITENILHO (POPMYIHpYsl TIOMCKOBBIM 3ampoc, Ha OCHOBE HMEIOIIUXCS
3HAHWM W CPaBHEHUS JOTOJHUTEIHHBIX HCTOYHUKOB BBIJIEIATH WH(MOPMAIIHIO,
KOTOpast SIBJSIETCS IPOTUBOPEUYUBOM MITU MOXKET OBITh HEJJOCTOBEPHOM;

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

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



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

K koHiy oOyueHust ¢ 9 knacce npelMeTHbIE pPe3yJbTaThl Ha YriyOJIeHHOM
YPOBHE JIOJKHBI OTpakaTh CPOPMUPOBAHHOCTH Y 00YHAIOITUXCSI YMEHUIA:

UCITIOJIb30BaTh MOHATHUSA (CUCTEMA OTCUYETA, OTHOCUTEIBHOCTh MEXAHUYECKOTO
JBUKEHHUS, HEBECOMOCTh U TMEPErpy3KH, LIEHTP TAKECTU, MEXaHUYECKUE BOJHBI,
3BYK, MH(GPa3BYyK U YJIbTPa3BYK, JJIEKTPOMArHUTHBIE BOJIHBI, PEHTICHOBCKOE
U3ITy4YeHHeE, IIKaJIa 3JIEKTPOMArHUTHBIX BOJIH, HCTOYHUKUA CBETa, OJIM30PYKOCTh U
JATbHO30PKOCTh, CHEKTPhl MCITyCKaHWs M MOIJIOLIEHUs, anb(a-, Oeta- U ramma-
U3ITyYEHHUsI, U30TOIbI, sIIEpHAas U TEPMOSACPHAs SHEPreTHKa) U CUMBOIMYECKUI
S3bIK (PU3UKYU TIPU PEIICHUU YU€OHBIX U MPAKTUUECKUX 3a]1ay;

YBEPEHHO  pa3iuyaTh  SBJICHUS  (paBHOMEpPHOE U  HEPaBHOMEPHOE
IPSIMOJIMHEWHOE JIBUKEHUE, PAaBHOYCKOPEHHOE NPSIMOJIMHEHHOE JBUKEHUE,
CBOOOJHOE MAaJeHHE TeJ, NABM)XEHHE MO OKPYKHOCTH, B3aMMOJICUCTBHE Tel,
PAaBHOBECHME MATEPUAIIBHOW TOYKH, PEAKTUBHOE JBHKEHHE, HEBECOMOCTD,
Kose0aTeNIbHOE  JIBWKEHUE (FapMOHHMYECKHME, 3aTyXalollUue, BbIHYKICHHbIC
Kosie0aHus), PE30HAHC, BOJIHOBOE ABM)KEHME (PaclpOCTpPaHEHUE M OTpaKEHUE
3ByKa, HHTepdepeHIus U qudpakius BOIH), IPSIMOJIMHEHHOE PacIpoCTpaHEHUE,
OTPAXXEHUE M TPEIOMJICHHE CBETA, IOJHOE BHYTPEHHEE OTPAXKECHHE CBETA,
pasnokeHre Oeoro cBeTa B CHEKTP W CJIOXEHUE CIEKTPaJbHBIX LIBETOB,
€CTECTBEHHAsl  pPAJUOAKTUBHOCTb, BO3HMKHOBEHHE JIMHEHYATOro  CIEKTpa
U3JIyYEHHUs) MO OMUCAHUIO HX XapPaKTEPHBIX CBOICTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UUYECKOE SIBJICHUE;

pacno3HaBaThb  NPOSBICHHE  M3YYEHHbIX  (U3MYECKUX  SIBJICHUU B
OKpYXaroleM MUpe (B TOM yucie (U3MYECKUe SBJICHUS B MPUPOJE: MPHIUBBI U
OTJIUBBI, ABUXKEHUE TIaHET COJIHEUYHOM CHCTEMBI, PEaKTUBHOE JBUKECHHUE KUBBIX
OpraHU3MOB, BOCHPHITHE 3BYKOB >KMBOTHBIMH, 3E€MIIETPSICEHUE, CEMCMHYECKHE
BOJIHBI, IIyHAMH, 3XO0, LIBETA TEJ, ONTUYECKUE SIBJICHUS B IPUPOE, OMOJIOTHYECKOE
JNEUCTBUE BUIUMOTO, YIbTPA(PHUOJIETOBOTO U PEHTTEHOBCKOIO HU3IyYEHHUIH,
€CTECTBEHHBIN PAaJUOAKTUBHBIA (OH, KOCMHUYECKHE Jy4d, pPaAHOAKTHBHOE
U3JIy4YeHUE NPUPOJHBIX MHUHEPAJOB JIEUCTBUE PATUOAKTUBHBIX H3IYyUYCHHM Ha
OpraHu3M 4YEJIOBEKa), MPU 3TOM NEPEBOJUTH MPAKTUYECKYIO 3a/a4y B YUYEOHYIO,
BBIICJISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKU) (PU3UUECKUX SIBICHHM;

OMKCHIBATh HU3YyUYEHHBIE CBOMCTBA Tell W (DPU3UYECKUE SIBICHUS, UCIOJIb3YS
¢usznyeckue BeNMWYMHBI (CPeAHSsI W MTHOBEHHAsh CKOpOCTh Tela Ipu



HEPaBHOMEPHOM JIBH)KEHHH, YCKOpPEHHUE, MEepPEMENIEHUE NPU PaBHOYCKOPEHHOM
OPSIMOJIMHEMHOM  JIBIDKEHHM,  YIJIoBasi  CKOPOCTb,  LIEHTPOCTPEMHTEIBHOE
YCKOpEHHE, CHJIa TPEHUS, CUJIa YIIPYTOCTH, CUJIA TSKECTH, YCKOPEHHE CBOOOIHOTO
NaJIcHUs, BEC TeJa, LIEHTP TSKECTH TBEPJOTO TeJla, UMITYJIbC TEJa, UMITYJIbC CUJIBI,
MOMEHT CHJIbl, MEXaHUUYECKasl paboTa U MOIIHOCTh, OTEHIMAIbHASI SHEPTHS TENa,
MOJHITOrO HaJl MOBEPXHOCTHIO 3€MJIM, TOTEHIMATbHAS YHEPTUS CKATOU MPYKUHBI,
KHHETHYECKasi DHEpPrus, IOJIHAsI MEXaHW4YecKas JHEeprus, NEepHoJ M 4YacToTa
Kosie0aHul, MepuoJ MaTEMATUYECKOTO U MPYKUHHOIO MasTHUKOB, JIMHA BOJIHBI,
IPOMKOCTh 3BYKa M BBICOTA TOHA, CKOPOCTb CBETa, IOKa3aTelb MPETOMIICHUS
Cpelpl), TMpH ONHMCAHWU TPABUIBHO TPAKTOBAaTh  (PU3MUECKHM  CMBICIT
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHUS W €IUHULBI (PU3NYECKHX BEIUYHH,
HaXOoJUTh (OPMYJIbI, CBA3BIBAIOUIME JTAHHYIO (PU3MYECKYIO BEJIMYHUHY C APYTUMU
BEJIMYMHAMU, CTPOUTH I'paUKHU U3YyUEHHBIX 3aBUCUMOCTEN (PU3UYECKUX BEJINYMH;

XapakTepu30BaThb CBOMCTBA Ted, (U3UYECKUE SIBICHHUS M  IPOLIECCHI,
UCIIOJIb3Ys 3aKOH COXPAHEHUs SHEPruH, 3aKOH BCEMHUPHOIO TATOTEHUS, MPUHLHUIT
CYNEpIO3ULIMA CHUJI, MPUHLMI OTHOCUTENbHOCTH ['anmunesi, 3akoHsl HbIOTOHA,
3aKOH COXpAHEHUs MMIYJbCa, TEOPEMY O KMHETUYECKOM SHEpPruM, 3akoH ['yka,
3aKOH bepHyim, 3aKOHBI OTpaKEHUS U TNPEIOMIICHUS CBETa, POpMYJTy TOHKOMH
JIMH3BI, TUIAHETAPHYIO0 MOJENb ATOMA, HYKJIOHHYIO MOJIEJIb AaTOMHOTO SApa, 3aKOHBI
COXpaHEHMs 3apsI0BOIO0 U MAacCCOBOI0 YHMCEN MPH SAEPHBIX PEAKIUAX, IPH ITOM
pa3ianyaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA U €70 MATEMAaTUYECKOE BBIPAKEHUE;

CTPOUTH (PU3UYECKHE MOJENU PEATbHBIX OOBEKTOB, MPOLIECCOB U SIBICHUM,
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€ CHUTYyallMil MpPaKkTUKO-OPUEHTHPOBAHHOIO XapakTepa, W pelaTh
KayeCTBEHHbIE 3a/ladyd, B TOM 4HCIE TpeOyrolMe YHUCICHHOTO OLEHUBAHUS
XapaKTEPHBIX 3HAUYCHUU (PU3NYECKHX BEJMYHUH, [PU 3TOM BBIOMpATH aJIEKBATHYIO
(bU3MYECKYI0 MOJIENb, BBISBIATh MPUYMHHO-CIEICTBEHHBIE CBA3M M BBICTPAUBATH
JIOTUYECKYIO IENOYKY pacCyX AeHUH M3 2—3 1IaroB ¢ ONOpONl Ha HU3y4YCHHbIE
CBOMCTBA (PU3MUECKUX SIBJICHUM, (PU3NUECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIEIH;

YBEPEHHO pelaTh pacy€THHIE 3a7jaud M0 M3y4yaeMbIM TeMaM Kypca (PU3UKH,
BBIOMpAsl aJeKBAaTHYI0 (PU3UYECKYIO MOJIeNb, C HCIOJb30BAHUEM 3aKOHOB U
dbopmyI, CBA3BIBAIOIINX (PU3NYECKHUE BEIMYMHBI, 3alIMCHIBATh KPATKOE YCIOBHUE U
pa3BEPHYTOE PELICHHWE 3aJadyM, BBIABIATH HENOCTAIOIIME WM H30BITOYHBIC
JaHHble, OOOCHOBBIBATH BHIOOP METOJA pELIEHUS 3aJadyd, MHCIOJIb30BaTh
CIPABOYHBIE JAaHHbIEC, IPUMEHATh METOJIbI aHAJIM3a PAa3MEPHOCTEMN, UCIOJIb30BATh
rpaguyeckue  METOJbl  pelIeHMs]  3ajad, [POBOAUTh  MaTeMAaTUYECKUE



npeoOpa3oBaHus U pacy€Thl, OLEHUBATh PEATHUCTUYHOCTh MOJYYEHHOTO 3HAUYCHUS
bu3NYeCKOl BEMTUYMHBI U ONPEACNATh Pa3MEPHOCTh (DU3HUECKON BEINYHHBI,
MOJTyYEHHOM MPH PEIICHUH 3a/1a4H;

pacro3HaBaTh MPOOJEMBbI, KOTOPHIE MOXHO pEUIUTh MpU  [OMOIIU
bu3MUecKuX METOJI0B, M MpeajiaraTb OPUEHTUPOBOYHBIM CHOCOO pelleHus, B
ONMCAaHWUU  UCCIEIOBAHMS  pPAaclo3HaBaTh  MPOBEPSEMOE  MPEATOIOKEHHUE
(rumote3y), OLIEHWBATh MPABWIBHOCTh TMOPSAJIKAa TMPOBEICHUS HCCIIETOBaHU,
MHTEPHPETUPOBATH MOJTYUYCHHBIN PE3yJIbTaT;

MPOBOJUTH OMbBITHI MO HAOMIOACHUIO (PU3UYECKUX SIBICHUN WM (HU3MUECKUX
CBOMCTB Ten (M3yueHue BTOPOro 3akoHa HblOTOHA, 3aKOHA COXpaHEHUs SHEPTUH,
3aKOHA COXpaHEHHUS HMITYJIbCa, JCHCTBHE 3aKOHa bepHyTu W BO3HUKHOBEHHE
NOIBEMHONW CHJIBI KpbUIa, 3aBUCHMOCTh MEpHoJa KOJeOAaHWW TPY>KHMHHOTO
MasgTHUKa OT MAacChl TIpy3a M KECTKOCTU TPYKUHBI W HE3aBUCUMOCTH OT
aMIUTUTYJbl  MaJIbIX KOJeOaHWi, TMPsSMOJIMHEHHOE pacnpoCTpaHEHUE CBETa,
pas3ioxeHne Oeoro cBeTa B CHEKTP, U3YUEHHE CBOMCTB M300paXEHUS B IIIOCKOM
3epKajie U CBOMCTB M300paKeHHS MpeIMeTa B cOOMparolel JIMH3e, HAOII0eHUE
CIUIOIIHBIX M JUHEWUYATBHIX CIIEKTPOB M3IMy4deHUs): (pOpMyIHpoBaTh MPOBEPSIEMOE
OpeanoyiokeHue  (TUIoTe3y) O  BO3MOXKHBIX — pe3yjbTaTaXx  HaOJIO/IEHUH,
CaMOCTOATEIILHO COOMpPATh YCTAHOBKY M3 M30BITOYHOTO Habopa o0OpyHaoBaHUS,
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
(M3MepUTENBHOTO MPUOOpa);

POBOJNTH KOCBEHHBIEC U3MEPEHUST (PU3NIECKUX BEIUYUH (CPEIHSST CKOPOCTh
U YCKOpEHHE Tella NpU PaBHOYCKOPEHHOM JABI)KEHUH, YCKOpPEHHE CBOOOIHOTO
najieHusi, KECTKOCTh  MPYXKUHBI, KOIDPUIIMEHT TPEHHS  CKOJBKCHUS,
MEXaHMUYeCKas pabdoTa H  MOIIHOCTb, YacTOTa H TMEPHOJ  KojcOaHUMU
MaTEeMaTHYeCKOTO0 W TPYXHHHOTO  MAasTHUKOB, (OKYCHOE  pacCTOsSHHUE
coOuparomied JUH3bI W €€ ONTUYecKas Cuila, pPaAUOaKTUBHBIA (OH) C
UCIIOJIb30BAaHUEM aHAJIOTOBBIX W LU(POBBIX MPUOOPOB: 0OOCHOBBIBATH BHIOOD
METOJla HW3MEpEeHUus, IUIAHUPOBAThb HM3MEPEHMs, CAMOCTOATEIBHO COOUpPAThH
DKCIIEPUMEHTAJIbHYI0 ~ YCTAaHOBKY,  BBIYHCISATH  3HAYEHWE  BEIUYUHBI U
aHAJIM3UPOBATh TMOJNYYCHHBIC PE3yJIbTaThl, OIEHUBAS MOTPEIIHOCTh PE3YJIbTATOB
KOCBEHHBIX U3MEPEHUN;

IPOBOANUTH IKCIEPUMEHTAJIbHBIE MCCIEAOBAHUS 3aBHCHUMOCTEN (PU3MUECKHX
BEJIMYMH (3aBUCUMOCTh IIyTH OT BPEMEHU MPH PaBHOYCKOPEHHOM JBIKEHUU 0e€3
HAYaJbHOM CKOPOCTH, 3aBHUCHUMOCTh CHJIBI TPEHUS CKOJBXEHHUS OT CHJIbI
HOPMAJIbHOTO JaBJICHUs, MepuoAa KoJieOaHUH MaTEeMaTHYECKOro MasiTHUKA OT



JUIMHBI HWUTH, OIpeleJieHHEe YCKOPEHUsi CBOOOJHOIrO TNaJeHHUsA, HCCIEJOBaHHE
U3MEHEHHUSl BEJIMYMHBI U HANpPaBICHUS WHAYKIMOHHOTO TOKA, 3aBUCHMOCTH YTIJia
OTPaXEHHUs CBeTa OT yria MaJCHHUsA, yria MNpPeJOMJICHHUS OT YIJia MaJcHHUs
CBETOBOTO JIy4ya, HCCJEJOBAHME TPEKOB: HU3MEPEHUE OSHEPIMH YACTHUIIBI I10
TOpMO3HOMY MyTH (110 QoTorpadusimM)): COBMECTHO C yUHUTENIeM (POpMYIUPOBATH
3a/layy M TUIIOTE3y MCCIEIOBAaHUs, CAMOCTOSITENBHO IJIAHUPOBATh MCCIIEJOBAHUE,
CaMOCTOSITENIFHO COOMpPATh JKCIEPUMEHTAIBHYIO YCTaHOBKY, IIPEICTaBIIAThH
MOJIYYCHHBIE 3aBUCUMOCTH (PU3UUYECKHX BEIMYUH B BUJE TaOMUIl U Tpadukos,
OLICHUBATh MOTPEIIHOCTH, JIeJIaTh BHIBOBI MO pe3yIbTaTaM UCCIIEAOBAHMUS;

coOmonaTk npaBuia 0Oe30omacHOro Tpynaa npu paboTe ¢ JabOpaToOpHBIM
o0opy1I0BaHUEM;

XapaKTepU30BaTh MPUHIIUIBI JEHCTBUS U3yUYEHHBIX MPHOOPOB, TEXHUUECKUX
YCTPOMCTB M TEXHOJIOTUYECKUX IPOLIECCOB C OMOPOM Ha UX OmucaHus (B TOM
quciie: CIUIOMETP, NaTUMKU IOJIOKEHUS, PACCTOSHUS M YCKOPEHHMsI, paKera,
9XOJIOT, OYKH, MEpPUCKOIN, ¢oToanmapar, MHUKPOCKOI, TEJIECKOM, ONTHYECKHUE
CBETOBOJIbI, CIIEKTPOCKOM, JO3UMETp, Kamepa BuiabcoHa), MCMONb3ys 3HAHUA O
CBOMCTBax (PU3MYECKUX SIBJICHUN U HEOOXOIUMBbIE (PU3NUECKUE 3aKOHOMEPHOCTH,
UCIOJIb30BAaTh CXEMbl M CXEMAaTUYHbIE PHUCYHKH HW3YYEHHBIX TEXHUYECKHX
YCTPOMCTB, HM3MEPUTEIbHBIX MPUOOPOB M TEXHOJOTHYECKUX MPOLECCOB IpHU
pelieHny y4eOHO-TIPAaKTUYECKUX 3aad, ONTHYECKHE CXEMbI ISl MOCTPOCHUS
M300paKEHUM B TUIOCKOM 3€pKajie M COOUparonieit JINH3E,

MPUBOAUTH MIPUMEPHI (HAXOAUTH HHPOPMAIIMIO O TPUMEPAX) MPAKTHIECKOTO
UCIOJIb30BaHusl (PU3MUECKUX 3HAHUU B MOBCEAHEBHOW YXU3HU Ui OOecreueHus
0e30macHOCTH TIPU OOpaIlleHuH C MPUOOpaMU W TEXHUUYECKHUMH YCTPOUCTBAMH,
COXpaHEHHUS 370POBbsI W COOJIOJICHUS HOPM DKOJOTHYECKOTO TIOBEICHHUS B
OKpYKaIoIIEH Cpeie;

OCYILECTBIATH MOUCK HH(pOpMarmu Gpuzndeckoro conaepkanus B nTepHere,
CaMOCTOSITENIbHO (OPMYJIUPYs MOUCKOBBIN 3alpoc, HaXOIUTh MYTH OMpeIeIeHHs
JIOCTOBEPHOCTH TIOJIydeHHOH HH(OpMalMu Ha OCHOBE HMEIOIIUXCS 3HAHUU U
JIOTIOJTHUTEIHHBIX HCTOYHUKOB;

UCTIONIb30BaTh TPU BBHIMIOJHEHUHM YUYEOHBIX 3aJaHUN HAYYHO-TIOMYJSPHYIO
auTepaTtypy (pusmdeckoro coaepikaHus, CIpaBOYHbIE MaTepUaibl, PECypChl CETH
WnTepHer, BnaneTs npuéMaMU KOHCIEKTUPOBAHUSA TEKCTa, MpPeoOpa3oBaHus
nH(pOpMaIKU U3 OJTHOM 3HAKOBOW CHUCTEMBI B JIPYTYIO;

CO3/1aBaTh COOCTBEHHBIC THCHMEHHBIE M YCTHBIE COOOIICHHS Ha OCHOBE
uHGOpPMAIIMU U3 HECKOJIbKUX MCTOYHHKOB (PU3MUECKOTO COAECpKaHUS, MyOIMYHO
IPEJCTaBISITh PE3YNbTAThl MPOSKTHOW MM MCCIEA0BATEIbCKON NEATEIbHOCTH MPU
OTOM TPAMOTHO HCIIOJb30BaTh H3YyYECHHBIM MOHATUMHBIM aIapar H3y4aemMoro



pa3ngena (U3MKK W COMPOBOXKIATh BBICTYIUIGHHWE TMIpPE3EHTAle ¢ Y4ETOM
0COOEHHOCTEN ayTMTOPUH CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

KoanuecTBO 4acoB

HaumeHoBaHue pa3iesioB U TeM

dueKkTpoHHbIe (LM POBbLIE)

Ne ni/m Konrpoabnsie IIpakruuyeckue
MPOrpaMMblI Bceero o0pa3oBaTejibHbIE PeCypPChl
padoThI padoTshI
Paznen 1. ®usuka u e€ poJib B MO3HAHUU OKPYKAIOIIEro MHPa
http://class-fizik.ru/378-
11 Dusnia — HayKa 0 Mpupoze 2 0 0 20r10.html2ysclid=Im7byflx2f729543163
http://class-fizik.ru/378-
12 PH3UICCKUE BEIHTHHEI 4 0 3 20r10.html2ysclid=Im7byflx2f729543163
13 EcrecTBeHHO-Hay4HBIN METOJ 2 05 1 http://class-fizik.ru/378-
' IMO3HAHUSA ' zor10.html?ysclid=Im7byflx2f729543163
Hroro no pasneny 8
Pa3nes 2. [leppoHayabHbIe CBeIeHUS] O CTPOEHHUH BellecTBA
http://class-fizik.ru/378-
2.1 Crpoenme semecTsa 2 0 1 20r10.html2ysclid=Im7byflx2f729543163
59 JIBr>KeHWE U B3aUMOJIEVCTBUE 4 0 5 http://class-fizik.ru/378-
' YacTHI] BEIIECTBA zor10.html?ysclid=Im7byfIx2f729543163
53 A 1 0 0 http://class-fizik.ru/378-
' TPETATHRIC COCTOARMA BEMecTBa zor10.html?ysclid=Im7byfIx2f729543163
Hroro no pasneny 7
Paznen 3. /IBu:xeHue U B3auMo/ieilicTBHE TeJl
http://class-fizik.ru/378-
31 Mexarmeckoe aswkenne 10 0 2 20r10.html2ysclid=Im7byflx2f729543163
http://class-fizik.ru/378-
3.2 WNuepuus, Macca, IIIOTHOCTh 9 1 1 tp:/iclass-fizik.ru/378

zor10.html?ysclid=Im7byflx2f729543163
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3.3

Cwnna. Bunsr cun 15

http://class-fizik.ru/378-

zor10.html?ysclid=Im7byflx2f729543163

Wroro no pazueny 34

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

I

41 I[ajmeHHe cpelatia AaBIIeHi 5 http://class-fizik.ru/378-

' TBCP/BIMI TCIAMH, JKHAKOCTAMH H 20r10.html?ysclid=Im7byflx2f729543163

razamu

42 6 http://class-fizik.ru/378-

' JlaBenne KuaKoCTH 70r10.html?ysclid=Im7byflx2f729543163
43 A b 5 http://class-fizik.ru/378-

' TMOCHEPHOC AaBICHIE z0r10.html?ysclid=Im7byflx2f729543163
44 JlelicTBue ®UJIKOCTH U Ta3a HA 12 http://class-fizik.ru/378-

' HOTPY>KEHHOE B HUX TEJIO zor10.html?ysclid=Im7byfIx2f729543163

Htoro no pazneny 28

Pa3nes 5. PaGora m MoIHOCTD. JHEprus
51 Pa6 5 http://class-fizik.ru/378-

' aboTa 1 MOIIHOCTD 20r10.htmlI2ysclid=Im7byflx2f729543163
59 n 8 http://class-fizik.ru/378-

' POCTHIC MEXAHIIMBIL 20r10.html2ysclid=Im7byflx2f729543163
53 M 5 http://class-fizik.ru/378-

' CXAMHIHCCKAA SHEPTIA 20r10.html2ysclid=Im7byflx2f729543163

Hroro no pazneny 19

Pa3nes 6. [loBTopuTe1bHO-00001IaI0IIM I MOYJIb
6.1 IToBTOpUTENBEHO-00001ITAIOIIN I 5 http://class-fizik.ru/378-

MOJYJIb

zor10.html?ysclid=Im7byflx2f729543163

Hroro 1o pasneny 6
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OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

102

5.5

23



8 KVIACC

KoanuecTBo 4acoB

Ne HaumeHoBaHue pa3iesioB M TeM dueKkTpoHHbIe (LN POBbLIE)
Konrpoabnsie IIpakruuyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTesibHbIe pecypchl
padoThI padoTshI
Pa3nen 1. TenJioBble siBJIEHUSI
. http://class-fizik.ru/378-
1 CTpoeHue u CBOHCTBA BelieCTBa 6 0.5 0 zor10.html?ysclid=Im7byflx2f729543163
http://class-fizik.ru/378-
12 Ternospie mporteccer 33 1 6.5 zor10.html?ysclid=Im7byflx2f729543163
Htoro no paznemny 39
Pa3nen 2. DaekTpuyeckue 1 MATHUTHBIE SIBJICHUS
21 DJIEKTPUYECKUE 3apsiibl. 3apsiKEHHbIC 9 0 1 http://class-fizik.ru/378-
' TeJla ¥ UX B3aUMOJECHCTBUSA zor10.html?ysclid=Im7byfIx2f729543163
. . http://class-fizik.ru/378-
2.2 [TocTOSIHHBIN TEKTPUYECKUI TOK 31 1 10 20r10.htmi2ysclid=Im7byfix2f729543163
http://class-fizik.ru/378-
23 Marmntisie ApeHis 1 0 4 zor10.htmI?ysclid=Im7byflx2f729543163
24 5 7 1 1 http://class-fizik.ru/378-
' FICKTPOMATHHITHAT HHAYIIMA zor10.html2ysclid=Im7byflx2729543163
Hroro mo pazueny 58
Pa3nea 3. [loBTOpuTe1bHO-0000 A0 IIM I MOYJIb
31 [ToBTOpHTENEHO-0000IIAFOTITHIT 5 1 0 http://class-fizik.ru/378-
' MO/TYJTb zor10.html?ysclid=Im7byflx2f729543163
Hroro mo pazneny 5
OBIIEE KOJIMYECTBO YACOB I10 102 4.5 22.5
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[NPOT'PAMME




9 KJIACC

KoanuecTBo 4acoB

zor10.html?ysclid=Im7byflx2f729543163

Ne HaumeHoBaHue pa3jiesioB U TeM dueKkTpoHHbIe (LN POBbLIE)
Konrpoabnsie IIpakruuyeckue
n/n NMPorpamMmbl Bcero o0pa3oBaTejibHbIE PecypChl
padoThI padoTshI
Pa3znen 1. MexaHHYecKHe siBJEHHS
11 MexaHn4ecKoe IBIKEHNE U CIIOCOOBI 30 1 4 http://class-fizik.ru/378-
' €ro ONnucaHus zor10.html?ysclid=Im7byfIx2f729543163
. http://class-fizik.ru/378-
12 Bsanmonerictane e 18 0 4 zor10.html?ysclid=Im7byflx2f729543163
http://class-fizik.ru/378-
13 3axompt coxpanenus 15 1 2 zor10.html?ysclid=Im7byfIx2f729543163
Htoro no paznemny 63
Pa3zgen 2. Mexann4deckue K0JIe0aHUA U BOJHBI
http://class-fizik.ru/378-
2.1 Mexammaeciue konebanms 8 0 3.5 zor10.html?ysclid=Im7byflx2f729543163
http://class-fizik.ru/378-
2:2 MeXaHuECKHe BONHBI. 3BYK 10 0 3 zor10.html?ysclid=Im7byfIx2f729543163
Hroro no paszneny 18
Pa3nen 3. DjekTpoMarHuTHOE MOJie U JIEKTPOMATHUTHBIE BOJHBI
31 DJIEKTPOMArHUTHOE MOJIE U 5 0 0 http://class-fizik.ru/378-
' AJIEKTPOMATrHUTHBIE BOJIHBI zor10.html?ysclid=Im7byflx2f729543163
Hroro 1o pasneny 6
Pa3nen 4. CBeToBbIe SIBJICHUS
http://class-fizik.ru/378-
4.1 3aKOHBI pacIpOCTPAHEHUS CBETA 8 0 2 DL IaSSIZIE.IL
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http://class-fizik.ru/378-

42 Jlansst 1 oTHYCCKHE NPHOOPS! 6 zorL0.html?ysclid=Im7byflx2f729543163
43 p 6 5 http://class-fizik.ru/378-
' A3TOXCIHE DEIIOTO CBETA B CHIEKTP zorL0.htmI?ysclid=Im7byflx2f729543163
Wroro no pazueny 16
Pa3gen 5. KBanToBbI€ IBJICHUS
51 Hcnyckanue v morjomnieH1ue cBeTa 4 http://class-fizik.ru/378-
' aTOMOM zor10.html?ysclid=Im7byflx2f729543163
52 C 5 http://class-fizik.ru/378-
' TPOCHHE GTOMHOTO ipa zor10.html?ysclid=Im7byflx2f729543163
53 q 7 http://class-fizik.ru/378-
. JIEPHBIC PEaKIIUH zor10.html?ysclid=Im7byflx2f729543163
Htoro no pazneny 16
Pa3nes 6. [loBTOpuTe1bHO-00001IAK0IIM I MOYJIb
MexaHudeckue sIBIeHHUS
6.1 ( 0606 . 6 http://class-fizik.ru/378-
' e zor10.html?ysclid=Im7byflx2f729543163
MOJTyJ1b)
6.2 TenuoBbie siBIEHUS (TIOBTOPUTEIBHO- 3 http://class-fizik.ru/378-
' 0000IIAOIINIA MOTYJIB) zor10.html?ysclid=Im7byfIx2f729543163
DEKTPOMArHuTHEIE SIBICHUS
63 P 0606 o 3 http://class-fizik.ru/378-
' (moBTopHTeRHO-0000mARoHi zor10.html?ysclid=Im7byfix2f729543163
MOJYJIb)
6.4 CaeToBbI€ ABJICHUS (IOBTOPUTENBHO- 1 http://class-fizik.ru/378-
' 00001IaIOITNIT MOTYITh) zor10.html?ysclid=Im7byfIx2f729543163
6.5 [ToBTOpHTENEHO-0000TIIAFOTITHIT 4 http://class-fizik.ru/378-

MOAYJb

zor10.html?ysclid=Im7byflx2f729543163
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Hroro no pazgeny 17

Pa3zgen 7. Ha3zBanue

Hroro 0

OBILIEE KOJIMYECTBO YACOB I10 136 6.5

I[TPOT'PAMME







HOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KoumnuecTBo yacos
Ne Jara
Tema ypoka KonTpoJbHbIe IIpakTH4eckue
n/n Bcero U3yYeHUS
padoTshI padoThI
1 dusuka — HayKa o npupoae. ABneHus 1
MIPUPOJIBI
2 dusnyeckue SABICHUS 1
®u3nyecKue BeIMYrHbL. Pa3MepHOCTb.
3 ®dusnueckue npudopsl. [lorpemHoctu mpu 1 1
MPSIMBIX U3MEPEHUSIX
4 Ypok-uccnenosanue "M3mepeHune TMHEHHBIX 1 1
pa3MepoB TeJ U MPOMEKYTKOB BpeMeHH"
5 JlaGopaTopHas pabota "3mepenue o0bEMa 1 1
XKUJIKOCTU U TBEpAOro Tena'
6 JlaboparopHas padota "Omnpenenenue 1 1
pa3MepoB MaibIx Tea. Meron psaos”
7 Mertoap! HaydHOTO TTo3HaHus. OnrcaHue 1 05
(U3HUECKHX SIBJICHUH C TIOMOIIBIO MOJIENIEi '
Ypok-uccnenosanue "lIpoBepka runoTessl:
8 JAbHOCTh MOJETa MIapUKa, MyIIEHHOTO 1 1
TOPU3OHTAIILHO, TEM OO0JIbIIE, YeM OOJBIIIE
BbICOTA ITycKa"
Crpoenue BeniecTBa. ONBITHI,
9 JTIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE 1
BEILIECTBA
10 JlabopaTtopHas pabota "OrneHka quamMerpa 1 1




aToMa METOJIOM PSAJIOB (C HCIIOJIB30BaHUEM
dhotorpaduii)"

Ypoxk-uccnenoanue "Habmonenue
TEIJIOBOTO paciIvpeHus ra3oB. OMbITHI 110

11 OOHAPYKCHHIO ICHCTBUS CHIT
MOJIEKYJISIPHOTO IIPUTSKEHUS"

12 JIBrxenue yactuil Bemecta. Juddysus.
BbpoyHOBCKOE 1BUXKEHUE
Ypok-uccnenosanue "HabmroaeHue u

13 00BsicCHEHNE OPOYHOBCKOTO IBUKECHHS U
nuppysun”

14 B3anmopeiicTBre yacTUIl BEIIECTBA:
MPUTSHKEHUE U OTTAIKMBAHHE

15 ArperatHble COCTOSIHUSI BEIIECTBA.
Oco0eHHOCTH arperaTHbIX COCTOSTHUI BOIBI

16 Mexanunueckoe arxenue. [1yTs,
TPaeKTOpHsl, IEPEMEILICHHE

17 PaBHOMEpHOE U HEPAaBHOMEPHOE JBUKEHUE.
CxopocTb
Haxosxnienne ckopocTH, myTH U BpeMEHU

18 MIPU PABHOMEPHOM TPSMOJIMHEHHOM
JIBUKCHHUH

19 JlaGopatopHnas pabota "Onpeznenenue
CKOPOCTH PaBHOMEPHOTO JBMKEHUS"

20 I'paduku npssMOTMHENHHOTO PaBHOMEPHOTO
JIBUKCHHUS

91 Pemenue 3amau mo reme "Pacuer cpenneit

ckopoctH"




Jlaboparopuas pabota "Onpenencaue

22 CPEIHEH CKOPOCTH CKOJIBKECHHS OpyCcKa UiIu
IapuKa o HaKJIOHHOM TJIOCKOCTH"

93 OTHOCUTENBHOCTD JIBHKEHUSI. ClIOXKEHNE
CKOpOCTEH MPHU MapAJIIETbHOM JIBUKEHUN
[Tonyuenue u ananus rpadukoB

24 3aBUCHUMOCTH IYTH U CKOPOCTHU ABMKEHUS OT
BpEMEHU
Pemenue rpaduueckux 3aaad no teme

25 "Mexanuka. PaBHOMepHOE NMpsIMOJIMHEHHOE
nBIxeHue"

26 SIBneHue nHepuUU. 3aKOH UHEPLUU
BiaumopeiicTBue Ten Kak MprUurMHa

97 M3MEHEHUs CKopocTH. Macca Tena Kak Mepa
WHEPTHOCTH TeJa TP MOCTYNaTEIbHOM
JIBUKCHUH

28 VYpok-uccnenosanue "CpaBHeHUE Mace MO
B3auMoeicTBuUIO TEN"

29 [InoTHOCTH BemecTBa

30 Jlaboparopnast pabota "Onpenenenue
MJIOTHOCTU TBEPOTO Tea"

31 Pemenue 3amau no reme "Macca Tena.
[InoTHOCTH BemecTBa"

32 Cwmecu u crutassl. [loBepxHOCTHAS 1
JINHETHAA TUIOTHOCTh
[ToaroroBka Kk KOHTPOIBHOU PaboTE MO TEMe

33 "®uznka — HayKa 0 IPHPO/IC.

[lepBoHayanbHbIe cBeleHUs 00 AaTOMHO-




MOJIEKYJIIPHOM CTPOEHUHU BEIIECTBA.
Mexanuka"

KonTponpHas pabota o Teme "dusnka —
Hayka o npupoje. [leppoHavasibHbIe

34 CBEICHHS 00 aTOMHO-MOJICKYIISIPHOM
CTpOEHMHU BelllecTBa. Mexanuka"

35 Cuna. SIBnenue tarotenus. Cuiia TSHKECTH

36 N3obpaxkenue cwi. Pemenue 3amay mo reme
"OnpenesneHue CUibl TKECTH"

37 Cuna ynpyroctu. 3akoH ['yka

38 Bec tena. Usmepenue cun. JlunamomeTtp
Ypoxk-uccnenoanue "Habmonenue

39 M3MEHEHHSI CKOPOCTHU TIPU B3aUMOJICHCTBUU
Ten"

40 Pemenue 3amau o reme "Cuita ynpyrocrtu.
Bec Tena"

JlaGopatopHnas padota "OnbITHI,

41 JEMOHCTPUPYIOUIUE 3aBUCUMOCTh
pactsbxeHus (1edopMaliiu) Npy>KUHbI OT
MIPUJIOKEHHOM cUJTBI"

42 Cuna tpenus

43 Cnoxxenue cwi. PaBHonelicTByo1Ias cuma

44 Pemrenue 3amau no reme "CroxeHue cuil.
PaBHonelicTByromas cuia”

45 Pemenue 3agad mo teMe "B3anMmonencTeue
ten. Cuiel B MexaHuke"

46 Pemrenue 3ampau no reme "Cuia tpenus".

Ypoxk-uccienoBaHue Mo TeMe




"UccnenoBanue 3aBUCUMOCTH CHIIBI TPEHUS
OT TUIOIIA/IA CONMPUKOCHOBEHHUS"

Jlaboparopnas padota "ONBITHI,
JIEMOHCTPHPYIOIIHE 3aBUCUMOCTD CHJIBI

47 TPEHUS CKOJIbKEHUS OT CUJIbI IaBJICHUS U
XapaxkTepa CONPUKACAIOITNXCS
MoBepxXHOCTEH"

48 Pemenue 3anau no teme "B3aumopeiicTBue
ten. Cuiel B MexaHuke"

49 KonTponbnas pabota no teme
"Bzaumonerictsue ten"

50 JlaBiieHre TBEPIBIX TEI

51 Ypok-skcnepumenT "CrocoOsl onpeaeneHus
JaBJIEHUs TBEpAOro Tena'

59 Ypoxk-uccienoanue "3aBUCUMOCTh
JIaBJIEHU ra3a OoT TemMrepaTypsl”

53 JlaBneHue XUAKOCTEH U ra30B. 3aKOH
[Tackains

54 IIHeBMaTH4eCKHE YCTPONCTBA

55 3aBUCHUMOCTbD JaBJICHUS KUIAKOCTH OT
IITyOUHBI

56 I'mapocraTudeckuii mapaokce

57 Ypoxk-tipoekt "M3yuenue coodmaronmxcs
cocynoB"

58 Ypok-koHpepenuus "I'napaBnnyeckue
MEXaHU3MBI"

59 Hcnonb3oBanne BHICOKUX JaBJICHUN B

COBPCMCHHBIX TEXHOJOTHUAX




Pemenue 3agau mo treme "JlaBnenue

60 |
KHUJKOCTU

61 ATmochepa 3eMiIH U IPUIHHBL €€
CYLIECTBOBAHMS

62 VYpoxk-uccienoanue "lIposiBnenue nercTBus
aTMocgepHOro iaBiieHus "

63 N3mepenue armocheproro nasienus. Onpit
Toppuuennu
3aBHCUMOCTH aTMOC(EPHOTO TaBICHUS OT

64 BBICOTHI HaJl ypoBHEM Mops. [IpuGops! st
M3MEPEHUs: aTMOC(EPHOTO JTABIICHUS

65 Bbapomerp-anepoun. AtmochepHoe gaBieHne
Ha Pa3InYHBIX BBICOTAX

66 BrrtankuBaromias cuiia. 3akoH Apxumena

67 Pemenue 3amau no reme "3akon Apxumena"
VYpok-uccnenoBanue "IKCIEpUMEHTAIBHOE

68 oOHapyKeHHe JEHCTBUS KUIKOCTH U Ta3a Ha
MIOTPYKEHHOE B HUX Teno"
Jlaboparopnast pabota "Onpenenenue

69 BBITAJIKMBAIOIIECH CUJIBI, IEUCTBYIOIIEH Ha
TEJ0, IOTPY>KEHHOE B )KUJKOCTB"

70 [1naBanue ten
JlaGopatopnas pabora "HccnenoBanue

71 3aBHCHUMOCTH Beca Tejla B BOjie 0T 00beMa
MOTPY>KEHHOU B JKHUJIKOCTh YacTH Tesa"

72 BosnyxomnaBanue. [limaBanue cynos

73 Pemenue 3anau no teme "3akoH Apxumena.

VYcnoBus ruiaBanug ten'”




Pemenue 3agau mo teme "JleicTBue

74 HUJIKOCTHU U raza Ha MOrPY>KEHHOE B HUX
Teno"
VYpoxk-nipoekt "KoHcTpyrnpoBanue apeomeTrpa

75 WJIY JIOAKU U ONIPEJEIICHUE
Ipy30n0bEMHOCTH"
[ToaroroBka Kk KOHTPOJBHOM paboTe MO TeMe

76 "JlaBieHHE TBEPBIX TEJ, )KUIKOCTEN U
ra3oB"

77 KontponbHas padota no teme "JlaBienue
TBEPABIX TEJ, )KUIKOCTEH U ra3oB"

78 Mexannueckast pabora

79 MoIHOCTb

80 Pemienue 3amau Ha onpezeneHne padoThl U
MOIIHOCTH

81 Pabota cuibl TSKECTH M CUJIBI TPEHUS

82 Pemenue 3ana4 nmo Teme "PaboTa cuisl
TSDKECTU U CUJIBI TpeHus"

83 Ypok-uccnenoBanue "Pacy€r MOIHOCTH,
pa3BuUBaeMoOM pH Mo IbEME 10 JiecTHUIIE"

84 IIpocTeie MexaHU3MBI

85 MowmeHT cuinsbl. [IpaBuiao MOMEHTOB
JlabopaTtopHas pabota "M3ydeHue npasuia

86 peIyara Jist oABFKHOTO M HETIOABH)KHOTO
0J10KOB"

87 "3o10TOE MpPaBUIIO" MEXaHUKU

88 VYpoxk-mipoekt "IIpoexTupoBanue

MOJIMCIIACTOB € 3aJJaHHBIMU NTapaMeTpaMu”




Ypok-koupepenmus "TIpocTeie MEXaHU3MBI

89 B OBITY, TEXHHKE, )KUBBIX Opranu3max”

90 KoaddutmenT monesnoro neicTBust
MIPOCTBIX MEXAHU3MOB

01 JlabopaTtopHas padora "Onpenenenue KI1J]
MOJIBMKHOTO U HETIOABUXKHOTO OJI0KOB"

92 Mexanunyeckas sHeprus. Kunernueckas u
MOTEHIIUAJIbHAS YHEPTUS

93 3aKOH COXpaHEHUsI MEXaHMUECKOW YHEPTUU
VYpok-3KcriepuMeHT "DKCepUMEHTAIBHOE

94 orpezieNieHue U3MEHEHUSI KWHETHYECKON 1
MOTEHIIUAJILHON YHEPTHH MPU CKAaThIBAHUU
TeJla MO HaKJIOHHOM MI0oCKOCTH"

95 [ToaroroBka Kk KOHTPOJILHOM paboTe MO TEMe
"PaboTa u MomHoOCTh. DHEprus"

96 KonTponbhas padota no teme "Pabota u
MOILHOCTb. DHEprus"

97 PaGora c TekcTamu 1o Teme "MexaHu4eckoe
nBIKeHHe"

08 Pabota c rekctamu o teme "CtpoeHue
BemecTna"

99 Pabota c Texctamu o Teme "Cuiibl B
npupose"”

100 PaGora c Tekctamu o Teme "JlaBneHue
TBEPIBIX TEJ, )KUJKOCTEN U ra3oB"

101 Pabora ¢ Tekcramu o Teme "DHeprus"

102 PaGora ¢ Tekctamu o reme "lIpocteie

MeEXaHU3MBI"




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

5.5

23




8 KVIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHTpoJbHbIe
padoTshI

IIpakTHYeckue
padoTsbI

JlaTa
H3y4eHust

OCHOBHBIE MOJIOKEHUS MOJIEKYJIIPHO-
KMHETUYECKOM TEOPUU U UX OIBITHBIC
MIOATBEPKICHUS

Macca u pa3Mep aTOMOB U MOJICKYJI

Mopgenu TBepAOTo, )KUAKOTO U Ta3000pa3HOTO

COCTOSTHUH BCIICCTBA

Ypok-koHpepenmus "Kpucrammdeckue u
amopdusie Tena. ['paden. [lomyuenue
HCKYCCTBEHHBIX ajIMa3oB"

CmauvBaHHUE ¥ KallWJUISIPHOCTb.
[ToBepXHOCTHOE HATSXKEHUE

TennoBoe pacmmpeHue u cxaTue

TennmoBoe nuxxkeHue. Temneparypa

TemmneparypHble MIKaIbI

0.5

10

BHyTpeHHss sHEprus u cnocoObl €€
HU3MCHCHUA

Bunsl Tennonepenaun

11

VYpok-koupepenius "Mcnonp3zoBanue
TEMIOBBIX CBOMCTB BECIICCTB U MaTCpHaIOB B
LeJIsAX dHeprocoepekeHus "

12

KommuectBo Temnorel. Y neapHas
TEIUIOEMKOCTE




13

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

14

YpaBHeH#e TeruioBoro 6ananca. TemmooOmMeH
U TEIJIOBOE paBHOBecHe. 3akoH HproToHa—
Puxmana

15

16

17

Jlaboparopuas pabota "Hccrnenoanue
SIBJICHUS TEINIOOOMEHA TIPH CMEIITMBAHUH
XOJIOJIHOM U ropsiueid Boab!"

Pemenue 3anay no teme "TemnooOmeH u
TEIIOBOE paBHOBecHE"

Jlaboparopnas pabota "Onpenenenue
KOJIMYECTBA TEIUIOTHI, IOJYY€HHOTO BOJIOM
IIPH TEIJIO0OMEHE C HarpeThIM
METaJUIMYE€CKUM TUIUHAPOM"

18

[InaBnenue u oTBepIeBaHUE
KPUCTAJININYECKUX BEIIECTB. Y AeIbHAs
TEII0Ta TUIABJICHUS

19

20

21

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

JlaGopatopHnas pabora "Onpeznenenue
yIEJIbHOM TEIIOTHI MJIaBIeHHs JIbaa"

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

TCI

22

[TapooGpa3oBanue U KOHIEHCAITHS.




Hcnapenue

Kuneunue. Y aensHas Temiora
napoodpa3zoBaHus. 3aBUCUMOCTH

23
TEMIIEPATypPhI KUTIEHUS OT aTMoc(hepHOoTro
IaBJICHUS

24 Pemenue 3amau mo reme "IlapoobpazoBanue u
Kurenue"
Ypok-uccnenosanue "OO0bsiCHEHUE

25 3aBHCHMOCTH TeMIIEpaTyphl KUIIEHUS OT 1
naBiaeHus"

26 HacplleHHbIil 1 HEHACHIIEHHBIA Map.
BiraxxHocTh BO31yXa
BrnaxxHocTts Bo3ayxa u €€ u3MepeHue.

27 Jlaboparopuas pabota "Onpenencaue 0.5
OTHOCUTEIIbHOM BJIAXXHOCTU BO3ayXa"

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

29 CBSI3aHHBIX C ABJICHUSIMHU UCTIAPECHUS U
KOHIIEHCAIINHN

30 DHeprus TOIMBa. Y IeibHas TEIIoTa
CTOpaHHUS

31 [TpuHIMIIB pabOTHI TETIJIOBBIX JBUTATENEH

39 [TapoBas Typ6uHa. /IBurarens BHyTpEHHETO
CTOpaHHS

33 KIIJI TenmoBoro aBuraTes

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

35 Ypok-koudepennus "TemnoBsie ABUTATENH U




3alluTa OKpYyKaromiei cpepr"”

36 TennoBble TOTEPH B TETLIOCETIX

37 3aKOH COXpaHEHHUs U MPEBPAIICHUS SHEPTUH B
MEXaHUYECKUX U TEIJIOBBIX Mpolieccax
[TonroToBka K KOHTPOJIBHOU pabOTE MO TeMe

38 "TennoBble sBNeHNs. MI3MeHeHne arperaTHbix
COCTOsIHU BelecTra"
KontponbHas padota nmo teme "TermmoBbie

39 sBieHus. FI3MeHeHne arperaTHbIX COCTOSIHUI
BewiecTa"

40 Onexrpuzanus Ten. J[Ba poaa 3apsioB
Ypok-uccnenosanue "McciaenoBanue

41 CIIOCOOOB PA3JINYHBIX BEIIECTB
Had3JIEKTPU30BHIBATHCS "

42 B3aumopeiicTBue 3apsyKeHHBIX Tell. 3aKOH
Kynona
Onexrpuueckoe noie. Hanpspk€HHOCTD

43 anekTpuyeckoro nosst. [puanmn
CYNEPIO3UIHMHU AIEKTPUUECKHUX MOIeld’

44 Hocurenu snextpruueckux 3apsiioB.
OnemeHTapHbIi 3apsaa. CTpoeHue aroma

45 3aK0OH COXpaHEHUs ANEKTPUIECKOTO 3apsiaa

46 [TpoBOTHUKY, TUITIEKTPUKU U
MOJTYTIPOBOIHUKHU

47 VYpok-koupepeHius "DnekTpusaus B
IIOBCEIHEBHON XU3HU"

48 Pemenue 3ana4 no teme "3aKOH COXpaHEHHUS

AIEKTPUIECKOTO 3apsiaa'




Dnektpuueckuit Tok. UcTounuku

49 1
ANEKTPUYECKOTO TOKa
VYpok-uccnenosanue "McciaenoBanue

50 JEACTBUSA JIEKTPUUYECKOTO MOJIA Ha 1
MIPOBOJIHUKY U IUDJIEKTPUKH"

51 DIEeKTPUYECKHI TOK B METaJIJIaX 1

52 DNEKTPUUECKUN TOK B )KUIKOCTSIX U Ta3ax 1

53 DJIeKTpuYecKas 1ernb 1

54 Cuia Toka. AMmiepmeTp 1

55 DnekTpruyeckoe HanpsikeHue. BonbtmeTp 1

56 Jlaboparopnas padota "COopka U UCTIBITAHUE 1
3JIEKTPUYECKOH 1IETH MOCTOSIHHOTO TOKa"

57 3aBUCHUMOCTD CHJIBI TOKA OT HAIPSKCHHSL. 1
3axon OMa aJ1s yyacTKa Lenu
Jlaboparopnas pabota "HccrnenoBanue

58 3aBHCHUMOCTH CHJIbI TOKa, POTEKAIOIIETO 1
gepes pe3nucTop, OT HAPSHKEHUS Ha
pEe3UCTOPE M CONMPOTUBIICHUS pe3ucTopa”

59 DNEeKTpUYECKOEe CONPOTUBIIEHUE. Y IeNIbHOE 1
COIMPOTUBIICHUE

60 Jlaboparopnast pabota "Ornpenenenue 1
yIIeIBHOTO COMPOTHUBIICHUS TPOBOJHUKA"

61 Pemenue 3agad nmo reme "DnekTpuueckoe 1
CONPOTHUBJICHUE. Y IEJIBHOE CONPOTUBIICHUE"

62 Pemenue 3amau mo teme "3axoH Oma" 1

63 [TocnenoBarenbHOE M MapATIICIHHOE 1

COCAUHCHU IMTPOBOAHUKOB




64

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

65

Pemtenue 3amau mo reme "IlociaenoBarenbHoe
U NIapaJuleIbHOE COEIMHEHUS TIPOBOIHUKOB"

66

67

JlabopaTopHas padora "l[IpoBepka mpaBuiia
JUI CUJIBI TOKA IIPU MapajieIbHOM
COEIUHEHUH PE3UCTOPOB"

Pemenue 3amay Ha IMPUMCHCHHUC 3dKOHA Oma
AJI pa3JInIHOro COCAMHCHUA IIPOBOJIHUKOB

68

O/J1C u BHyTpEeHHEE CONPOTUBIICHHE
HUCTOYHHUKA TOKA. 3akoH OMa 1 MOJIHOU
Henu

69

Pemenue 3anau o reme "I/IC, BHyTpeHHEE
COIPOTHBIIEHUE UCTOYHHKA TOKa. 3akoH Oma
JUTS TIOJTHOM 1ieru”

70

71

JlaGopatopnas padora "Onpenenenne I/C u
BHYTPCHHETO COIMPOTHUBJICHUSA UCTOYHUKA
ToKa"

ITpaBuna Kupxroda

72

Jlaboparopnast pabota "IIpoBepka nmpaBu
Kupxroga"

73

74

Ypok-uccnenosanue "M3ydyeHne BoIbT-
AMIICPHBIX XapaKTEPHUCTHUK HEJIMHEHHBIX
3J1€MEHTOB"

Pabora SJICKTPHUYCCKOI'O TOKA. MoOIIHOCTh
QJICKTPHUYCCKOI'0 TOKa




75

Jlaboparopuas padota "Onpenencaue paboTs
Y MOIIHOCTHU 3JIEKTPUYECKOIro ToKa"

76

77

78

3akon Jxoyns-Jlenna. Ilorpedurenu
AIIEKTPUYECKOro Toka. KopoTkoe 3ambIkaHue

Ypok-koHpepenius "OObsICHEHNUE U TIPUHITUIT
JEUCTBUS JIOMAITHIX
AJIEKTPOHATPEBATEIBHBIX TPUOOPOB"

[ToaroroBka Kk KOHTPOJBHOM paboTe MO TemMe
"DnekTpuuecKue 3apsabl. 3apsKEHHbIE Tela U
ux B3auMoaercTus. I1oCTOSHHBIH
AJIEKTPUYECKUM TOK"

79

KonTponbhas padota no teme
"DnekTpuuecKue 3apsabl. 3apsKEHHbIE Tela U
ux B3auMoaercTsua. I1ocTOSIHHBIN
AJIEKTPUYECKUM TOK"

80

TlocTostHHBIE MATHUTHI. MarHuTHOE MOJIE
3eMIIH 1 €ro 3HadeHue I KU3HU Ha 3eMile

81

82

83

Ypok-uccnenosanue "M3ydeHne MarHUTHOTO
T0JI1 TOCTOSIHHBIX MarHUTOB NP UX
o0BbeIMHEHNH U pa3nieneHny. Busyanuzanus
TIOJIsI TOCTOSIHHBIX MarHuToOB"

OmneIT Opcrena. MarauTHoe nosne
NEKTPUYECKOTO TOKA
OmneiT AMniepa. MarHuTHOE 10J1€ KaTyIIKH C

TOKOM. HpI/IMCHCHI/Ie 9JICKTPOMAruuToB B
TCXHUKE

84

Cuia AMriepa u onpeiesieHue eé
HaIpaBJICHUS




85

Pemenue 3anau no reme "Cuiia Amrnepa u
omnpezaeeHue e€ HanpaBiaeHUs"

86

87

88

ONeKTpoABUTaTENb NOCTOSHHOIO TOKA.
Hcnonb3oBaHue 21I€KTpoABUTaTENCH B
TEXHUYECKHUX YCTPOMCTBAX U HA TPAHCIIOPTE

JlaGopaTopHas pabota "M3ydeHue necTBus
MarHMTHOT'O TOJISl Ha MPOBOJHUK C TOKOM"

Ypok-koudepennus "IIpakTuueckoe
MPUMEHEHHUE JIEKTPOIBUTaTeNIei"

89

90

91

Jlabopatopnas pabora "KoHcTpyupoBanue u
M3y4eHHE PabOTHI JIEKTPOIBHTATEIIS"
Jlaboparopnas padota "N3zmepenue KI1/]
3JIEKTPOJIBUTaTEIbHON YCTaHOBKH"

OnsiTel Dapajies. 3aKOH AIEKTPOMarHUTHOM
nHaykiuu. [Ipasuno Jlenna

92

93

94

Ypok-uccnenosanue "McciaenoBanue
W3MCHCHUI 3HAYCHHUS M HAITIPABIICHUS
MHIYKIIMOHHOTO TOKa"

Pemenue 3amau mo teme "3akoH
2JIEKTPOMArHUTHOM MHAYKIumu. [IpaBuio
Jlenra"

Onextporerepatop. CriocoObl MOTydeHHS
ANEKTPOIHEPTHH

95

VYpok-koHpepeHius "IIEeKTPOCTAHITUN Ha
BO300HOBIISIEMBIX HCTOYHUKA DHEPTUH.
ITpo6nemsl 3xon0ruu. TOMINBHBIE YIEMEHTHI
U 3JIeKTpoMoouIn"

96

[ToaroroBka Kk KOHTPOJIBHOU paboTe MO TeEMe




"DJIeKTpOMarHuTHLIE SIBJICHUA"

KontposbHas pabota "DieKTpoMarHuTHBIC

97 | 1 1
SIBJICHUS

08 Pa6ora ¢ Texctamu o Teme "TemnoBbie 1
SIBIICHUSA"
Pabota ¢ Tekcramu o Teme "DIeKTpudecKue

99 3apsiabl. 3apsHKCHHBIE Tela U HX 1
B3auMogcrcTBue"

100 Pabota ¢ TGKC'I;&MI/I o Teme "IlocTosHHBII 1
AIEKTPUIECCKUN TOK"

101 Pabora ¢ Tekctamu 1o Teme "MarHuTHbIC 1
SIBIICHUSA"

102 Pabota ¢ TekcTaMu 110 TeME 1
"JJIeKTpOMarHuTHasE UHIYKIUA"

OBILIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 102 3.5 22.5




9 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHTpoJbHbIe
padoTshI

IIpakTH4eckue
padoThI

Jara
U3ydeHusl

Mexanunueckoe JBrKeHue. MarepruaibHas
Touka. CriocoObl ONTUCAHMSI MEXaHUIECKOTO
JBU>KEHUS

Cucrema orcdyera. OTHOCHTEIIFHOCTD
MCXaHHNYCCKOI'O ABMXKCHUA

BeKTOpHHe BCJIMYMHBI, OIICpAllUHA C
BCKTOpaMu, IIPOCKIUHU BEKTOPOB

Panunyc-BekTop MarepuaibHON TOUKH,
IIepeMEICHUE Ha INIOCKOCTH

PaBHOMepHOC HpﬂMOHHHeﬁHOC JBHXXCHUC

Pemenue 3amau mo reme "PaBHOMeEpHOE
MpsIMOJIMHEITHOE ABM)KEeHKE"

HepaBHOMepHOE NPSMOIUHENHOE IBUKEHUE.

CpenHsisi U MTHOBEHHAsi CKOPOCTh TeJla Ipu
HEPAaBHOMEPHOM JIBH>)KCHUH

JlaGopatopHnas pabota "Onpeznenenue
CpeaHel CKOPOCTH CKOJIbKEHHsI OpycKa UiIH
JBYDKEHUS IApUKa 110 HAKIIOHHOM
miockocTu"

PaBHOYyCKOpEHHOE NPSIMOJIMHEWHOE
JIBHKEHUE. Y CKOpEHUE

0.5

10

CKopocTh paBHOYCKOPEHHOTO
npsiMOJIMHEHOTO ABMKeHus. ['paduk




CKOPOCTH

11

12

Pemenue 3agau no reme "CKopocTh
PaBHOYCKOPEHHOT'O MPSIMOJIUHEHHOTO
nBIOKeHua"

[lepemerienue npu paBHOYCKOPEHHOM
MPSIMOJIUHEITHOM JBUKEHUH

13

Jlaboparopuas pabota "Onpenencaue
YCKOPEHHUSI TeJa MPU PaBHOYCKOPEHHOM
NBIDKECHUH 110 HAKJIOHHOU IIO0CKOCTH"

14

Pemenue 3anau no teme "llepemenienue npu
PaBHOYCKOPEHHOM MPAMOJUHENHOM
JBIKEHUH"

15

16

17

18

JlaGopatopnas pabora "HccnenoBanue
3aBUCHUMOCTH IIyTH OT BPEMEHHU IIPU
PaBHOYCKOPEHHOM JIBI)KEHUU O€3
HavaJpHOU ckopocTn"

I'paduueckas MHTEpIIpEeTALUs YCKOPEHHUS,
CKOpPOCTH, TPOWJIEHHOTO ITyTH U
NepeMeIeHHs 1715 PSIMOIMHENHOTO
JIBUKEHUS

Pemenwue 3anay nmo Teme "I 'paduyeckas
HMHTEPIpETalusl YCKOPEHUS, CKOPOCTH,
MPOMJAECHHOIO MYyTH U IEPEMELIEHUS IS
MPAMOJIMHENHOTO JIBUKEHUA"

Yckopenue cBoO60AHOTO NageHust. OMbITHI
lanunes

19

Pemenue 3amau mo reme "Yckopenue
CcBOOOIHOTO ITageHuI"




JIBu>keHUeE Tena, OpOILIEHHOTO MO YTIIOM K

20
TOPU30HTY

91 Pemenue 3amgad mo treme "JIBrkenue tena,
OpOILICHHOTO IO/ YIJIOM K TOPU30HTY"
JlabGopaTopHas pabora "VccienoBanue

22 JBIKEHUS TeJia, OpPOIICHHOTO MO/ YIJIOM K
rOpU30HTY"
Pemenne 3agau mo teme "JIBroKeHME IO

23 JIeCTBHEM YCKOPEHHUs CBOOOIHOTO
nageHus"

24 JIBU>KEHHE 110 OKPYKHOCTH

o5 Jluneitnas u yriosas CKOpOCTh, IEPUOI U
4acToTa

26 CKOpOCTh U YCKOPECHHE MTPH JIBIYKEHUH TI0
OKPYKHOCTH

97 Pemenue 3agaq mo teme "JBrkeHue 1mo
OKpPY>XKHOCTH"
Ypok-koHpepeHnus "PacniosHaBaHue u

28 npUOIMKEHHOE ONHUCAHKUE PA3TUYHBIX BUI0B
MEXaHUYECKOTO ABHKEHUS"
[ToaroroBka Kk KOHTPOIBHOU paboTe MO TeMe

29 "MexaHU4YeCKOe TBUKEHUE U CITOCOOBI €ro
onucanus"
KonTponbnas pabora no teme

30 "MexaHH4YeCKOe JIBIYKEHUE B CITOCOOBI €ro
ornucanus"

31 [IepBe1it 3akoH HeroToHa. BexkTop cuitbl

32 Bropoii 3akon HeroTona.




PaBHOpelicTBYrOIIAs cHita

33 Tperuii 3akon Herorona. Cynepno3uiius Cui

34 Cuna ynpyroctu. 3akoH ['yka

35 Pemenue 3anay no teme "Cuna ynpyrocru"
JlabGopaTtopHas pabora "VccienoBanue

36 3aBUCHUMOCTHU uCI/IJ'IBI YIIPYTOCTH,
BO3HHUKAIOIIEH B MIPYKHUHE, OT CTENICHU
nedopMaluu NpyKUHbI"

37 Cuna tpenus. Ko duumenT tpenus

38 Jlaboparopnas pabota "Onpenenenue
Kod((UIIIEeHTA TPEHUS CKOJIbKEHUS"
Jlaboparopnas pabota "HccrnenoBanue

39 3aBUCHUMOCTH CHJIbI TPEHHSI CKOJIbKEHHSI OT
CWJIbl HOPMAJIBHOTO JIaBJIeHUs"

40 JIBr>KeHHE Tl 0 OKPYKHOCTH 10
JIeCTBUEM HECKOJIBKUX CHJI

41 3akoH bepHymiu u nogbEMHas cuiia Kpblia
VYpoxk-koHpepenuus "CoBpeMeHHbIE
JieTaTeNbHbIe anmnaparsl, CyJ1a Ha OBOIHBIX

42 KPBLIbsIX, aHTUKPBLIO Ha CKOPOCTHBIX
aBTOMOOWIAX. [IBI)KEHHE Moe3/ia Ha
MarHuTHOM moyike"

43 Cuna TSHKeCTH U 3aKOH BCEMUPHOTO
TATOTCHUS

a2 JIBU>KeHME Tesl BOKPYT TPaBUTAIL[MOHHOTO
ueHtpa. [lepBas kocMuyeckasi CKOpOCTb

45 HesecomocTs 1 neperpysku

46 PaBHOBeCHE MaTEepHAIBHON TOYKHU.




AOGCOIOTHO TBEPOC TEIIO

47 MowmenT cuibl. [TpaBuiao MOMEHTOB

48 VYpok-uccinenosanue "OnpeaeneHue HeHTpa
TSDKECTH Pa3JIMYHbIX TEH"
Nmnynsc Tena. 3menenne uMiyinsca.

49 Nmnynbse cuiibl. YIIpyroe u HEynpyroe
B3aUMOJICCTBHE

50 3aKOHBI U3MEHEHUS U COXPAaHEHUS UMITYJIbCa

51 PeaktuBHOE NBHXKEHUE

59 Pemenue 3agayd nmo reme "3akoH COXpaHEHUs
uMmnyibsca. PeaktuBHoe nBuxeHue"

53 Mexannyeckas padoTa U MOIITHOCTb

54 PaboTa cuIIBI TSDKECTH, CHITBI YIIPYTOCTH U
CWJIBI TPEHUS
Jlaboparopnas pabota "Onpenenenue

55 paboThI CUITBI TPEHUS TTPU PABHOMEPHOM
JIBHKCHHH TEJIa 1O TOPU30HTATBHON
noBepxHoCTH"

56 CBs3b 9HEprUU U pabOTHI
Jlaboparopnast pabota "Onpenenenue

57 paboTHI CHITBI YIIPYTOCTH MPU TTOABEME TPy3a
C MCTIOJIH30BaHUEM HETOIBI)KHOTO U
MOJIBH>KHOTO OJIOKOB"

58 [TorennmansHast SHEPTHS

59 Kunernueckas sueprus. Teopema o
KHHETUYECKOU SHEPTUU

60 3aKOH U3MEHEHUSI U COXPAHEHUS

MEXaHUYECKON YHEPTUU




61

Pemtenue 3amay mo treMe ""3aKOHEI
W3MEHEHUS U COXpaHEHUS MEXaHUYECKON
sHeprun"

62

63

64

[ToaroroBka K KOHTPOJILHOU PabOTE MO TEME
"B3aumopeiictBue Tea. 3aKOoHbI cOXpaHeHus"
KontponbHas paboTa mo teme

"B3zaumopeiicTBue Tei1. 3aKOHbI COXpaHeHus "

Koneobarensaoe nemxenne. OCHOBHBIE
XapaKTEPUCTUKU KOJIOaHUH: IEPHO/I,
4acToTa, aMILTUTyda

65

MareMaTnuecKkuil U Npy>KUHHBIA MASITHUKH.
Jlaboparopuas padota "Vccienopanue
3aBHCHMOCTH Mepuojia KoueOaHuil rpysa Ha
HUTHU OT JUIUHBI HUTH"

0.5

66

Jlaboparopuas padota "Vccienopanue
3aBUCHMOCTH MEpUo/Ia KOJIeOaH i
MPYXKUHHOTO MasiTHUKA OT Macchl rpy3a”

67

68

FapMOHI/I‘leCKI/IC KOJIeOaHUS

Jlaboparopnast pabota "U3mepenue
yCKOpEHUs CBOOOIHOTO NajieHus"

69

70

71

3aryxaromue konebanus. BeiHyX1eHHBIE
kosebanus. Pesonanc

[IpeBpareHue sHepruu npu KoiaedaTeTbHOM
JBUKEHUU

VYpoxk-uccienoanue "l[IpoBepka
HE3aBHCUMOCTH MEePUOJIa KOJIeOaHuii rpy3a,
MOABEIIEHHOT0 K JIEHTE, OT Macchl rpy3a"

72

MexanndecKre BOJHBI: MMPOAOJBbHBIC 1




IIOIIEPEYHBIE

CBolicTBa MEXaHUYECKUX BOJH. JlmHa

3 BOJIHBI U CKOPOCTH €€ paclpOCTPaHECHUS
Ypok-uccnenosanue "HabmroneHue

74 uHTepdepeHny U AUdpaKiud BOJIH Ha
MMOBEPXHOCTH BOJIbI"

75 Ypok-koHpepeHus "MexaHn4ecKue BOTHBI
B TBEpAOM Teie. CelicMuYecKue BOJIHBI"

76 3ByK. Pacripoctpanenue u oTpakeHHe 3ByKa

77 Pewmenue 3ampau no reme "3ByK"
VYpok-uccnenoBanue "IKcrepuMeHTaIbHOE

78 oTnpe/ieJICHUE TPAHUILL YACTOTHI CIIBIIITUMBIX
3BYKOBBIX KoJjieOaHuii"

79 I'pomMKOCTb 3ByKa U BBHICOTA TOHA.
AKyCTHUYECKUI PE30HAHC.

80 Ypoxk-uccnenosanue "Habmonenue u
00BSICHEHNE aKyCTUYECKOTO pe3oHaHca"
Wnudpa3Byk u ynptpa3syk. Kondepenmus

81 "Hcnonp30BaHue yapTpa3ByKa B
COBPEMEHHBIX TEXHOJIOTHAX"

82 DIEeKTPOMarHuTHOE MoJe U
AJIEKTPOMArHUTHBIE BOJHBI

83 CBoiicTBa 21IEKTPOMAarHUTHBIX BOJTH
Ypok-koudhepennus "llkana

84 AJIEKTPOMArHUTHBIX BOJIH. Mcrionbp3oBanue
AJIEKTPOMArHUTHBIX BOJIH JUIsl COTOBOM
cBsa3u. Pagnonokanus. Kocmuueckas cBssp "

85 Pemenue 3amau Ha onpeeneHNe 9acTOTh U




JJINHBI BHCKTpOMaFHHTHOﬁ BOJIHBI

DneKTpOMarHuTHas MpUpo/ia CBETA.

86
CxopocTsb cBeTa

87 BonHoBrble cBolicTBa cBeTa: HHTEpGhEpeHLINS
U qudpakims

88 JlydyeBas MoJieNIb CBETA U T€OMETpUYECKAs
onTuka. MictouHuku cera

89 [IpsimonuHeitHOE pacpocTpaHeHHUEe CBETA.
3armenus Connua u JIyHsl

90 3akoH oTpaxeHus cera. [1nockoe 3epkano

01 [TocTpoenue nzoOpaxeHui,
c(hOPMHUPOBAHHBIX 3ePKATIOM

92 [Ipenomiienue cBeTa. 3aKOH MPETOMIICHHUS
cseta. [lonHoe oTpakeHue cBera.
Jlaboparopuas padota "Vccienopanue

03 3aBUCHMOCTH YTJla IPEJIOMIIEHHS OT yIiia
MaJIeHHs CBETOBOTO JIyua Ha TPaHUIIe
«BO3IYyX-CTEKIIO»"

94 VYpok-uccnenoBanue "AHanu3 u 00bICHEHHE
ONTHYECKOTO MUpaxa"
Ypok-koHpepennus "Mcnoms3oBanue

95 MOJTHOTO BHYTPEHHETO OTPAKEHUSI:
CBETOBO/IbI, ONTUKOBOJIOKOHHAS CBS3b"

96 JInnza, xox nydeil B TuH3E

97 dopmyna TOHKOH JTHH3BI
JlaGopatopHnas pabota "Onpeznenenue

98 (OKYCHOT'O PaCCTOSHUS U ONITUYECKOM CHITBI

cobOuparomien TUH3bI"




[Tonmy4yenne n300paXKeHUIA C TTOMOIIBIO

%9 coOuparoiel U pacCeMBarOIICH JINH3
Ypok-koudepenmwus "TlpuHnun geicTBUS

100 OINITUYECKUX MPUOOPOB (MUKPOCKOII,
Teneckon, poroanmapar)"

101 I'ma3 kak ontuyeckas cucTeMa.
brnuzopykocTs U 1anbHO30PKOCTh
Pasnoxxenue 6enoro csera B ciekTp. OMNbITHI

102 Hprotona. CnoxxeHue CrieKTpaibHbIX 1IBETOB.
Jlucniepcus cBeTa
Ypok-nipaktukym "Habnogenue u

103 00BSICHEHUE OTBITOB IO PA3JIOKEHHUIO OEJI0TO
cBeTa B criekTp. [lomyuenue 6enoro 1Bera
MPpHU CJI0KEHUHU 1IBETOB"

104 OmnbiThl Pesepdopna u muianerapuast Moienb
aToMa

105 IToctynatel bopa. Moneins aroma bopa.
Hcnyckanue 1 MOTJIOLEHUE CBETa aTOMOM.

106 KBantsl. JIuneituarbie criekTpsl
Ypok-nipaktukym "HabnroaeHne CruionHbIx

107 Y JTMHENYaThIX CIIEKTPOB U3JIy4EHUs U
ucIyckanus'"

108 PaguoaktuBHOCTH. Anb(da-, 6eTa- u ramma-
U3ITy4eHUs

109 Crpoenue atomHOro spa. Hykionnas
MOJIETb aTOMHOTO si/ipa

110 PannoaktuBHble peBpanieHus. Mzoromnsl

111 [lepuon nmonypacnana




VYpoxk-konpepenuus "JeiictBue
PaJMOAKTHBHBIX U3JIyYCHHI Ha )KUBbIC

112 OpraHu3Mbl. 3alUTa OT PaJHOAKTUBHOIO
u3nydyeHus"

113 SAnepuble peakuu. 3aKOHbI COXPAHCHUS
3apsJI0BOrO U MacCOBOTO YHCEI

114 DHeprus cBA3M aTOMHBIX sijiep. CBs3b Macchl
Y DHEPTHH

115 Pemenue 3anay no Teme "SnepHble peakiuu.
DHeprus cBs3u"

116 Peakiuu cunTe3a u neneHus saep.
Ncrounuku sHeprun ConHua u 3837
Ypok-koHpepenus "AnepHas sHepreTuka.

117 DKOJOTUYECKHE MTPOOIIEMBI SIICPHON
SHEpreTuKu"

[ToaroroBka Kk KOHTPOIBHOU paboTe MO TeMe

118 "Konebanus u BonHbl. CBETOBBIE U
KBaHTOBBIC SIBJICHUS"

119 Kontponbnas padota nmo teme "Konebanus u
BOJIHBI. CBETOBBIE U KBAHTOBBIE SIBJICHUSA"

120 Pemrenne pacdeTHsIX IO TEME
"Mexanuueckoe ABuxeHue"

121 Pemenne pacueTHBIX U KAUECTBEHHBIX 3a/1a4
no Teme "B3aumopeiicteue ten"

Pemenue pacueTHBIX M KAYECTBEHHBIX 3a7a4

122 110 TeMe "3aKOHBI COXPAHEHHUS YHEPTUH U
nMmyisca'

123 JIaboparopHblie pabOTHI IO TEMe




"MexaHn4yeckoe IBmxKeHue"

JlaGopaTopHbIie pabOTHI 110 TEME

124 " = "
B3anMmonelicTBue Ten
JlaGopaTopHsbie paboTs 1o Teme "IIpocTrie
125 MEXaHU3MBEIL"
126 Perrenue pacueTHBIX M KAYECTBEHHBIX 3a7a4
1o TeMe "TeroBble npouecchl”
127 Pemrenre pacyeTHBIX M KAYECTBEHHBIX 3a/1a4
o teMe "BiaaxHocTs"
Pewienue pacyeTHbIX 1 KAYECTBEHHBIX 3a1a4
128
mo teme "KIIJ] TenmaoBeIX aBurareinei'”
129 Pemrenue pacueTHBIX M KAYECTBEHHBIX 3a/1a4
1o TeMe "3aKOHBI IOCTOSHHOI'O TOKa"
Pewienue pacyeTHbIX M KAYECTBEHHBIX 3a1a4
130
o Teme "KIIJI anexrpoycranoBok"
131 JlaGopaTopHble paboThI 110 TeMe "3aKOHBI
MOCTOSIHHOT'O TOKa"
132 Jlaboparopusie paboTsl o Teme "CBeTOBbIE
saBJIeHUs"
133 Pabora ¢ Tekctamu o Teme "3aKOHBI
COXpaHEHUs B MEXaHUKe"
134 Pabora ¢ Tekcramu o teme "Kosebauus u
BOJTHEI"
Pabota ¢ Texcramu o TeMe "CBeTOBBIE
135
saBlIeHUs"
136 PaGora ¢ Texkcramu o teme "KBaHToBas u

anepHas Gusnka"




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136

3.5

24.5







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

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

http://class-fizik.ru/378-zor10.html?ysclid=Im7byfIx2f729543163
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