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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
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 npenoiaBanus yueoHoro npeamera «Duszukay.

CopnepkaHue mnporpaMMmbl MO (PU3MKE HAMpPaBICHO Ha YJIOBICTBOPEHHE
MOBBIIICHHBIX 3aMPOCOB  OOYYAIOIIMXCS, CTpeMsIMXca K Oojee TIyOOKOMY
OCBOGHUIO (DM3MUYECKUX 3HAHUI, W Ha (QOPMUPOBAHUE ECTECTBEHHO-HAYYHOU
rpaMOTHOCTH oOydaromuxcsd. B mnporpamme mno (u3uke  y4UTHIBAKOTCA
BO3MOXKHOCTH y4yeOHOro mpenMera B peanuzanuu TpeboBanuit ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METANpPEIMETHBIM pe3yJibTaTaM 00y4eHHUs, a TaKKe
MEXIIPEIMETHBIE CBSI3M €CTECTBEHHO-HAyYHbIX YYEOHBIX MPEAMETOB Ha YpPOBHE
OCHOBHOTO 00111eTO 00pa30BaHUs.

[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 OCOOCHHOCTEHN 00yJaromuxcs.

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

®du3zrka SBIAETCS CUCTEMOOOPA3YIONIUM JIJIsl €CTECTBEHHOHAYYHBIX YUEOHBIX
IPEeIMETOB, IMOCKOJbKY (HU3NYECKUE 3aKOHBI JIEKaT B OCHOBE IIPOLIECCOB U
SABJICHUM, W3y4yaeMbIX XUMHEH, Ouoyiorued, actpoHomMuend u (GU3NIECKOU
reorpagueii, BHOCUT BKJIAJ B €CTECTBEHHOHAYyYHYIO KapTUHY MU,
npenocTaBisieT HauOosiee sICHble OOpa3lbl NPUMEHEHUS HaydHOro MeToja
MO3HAaHMsI, TO €CTh CIIOCO0A MOIY4YEeHHUsI TOCTOBEPHBIX 3HAHUN 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.

N3ydyenne ¢u3ukn Ha YrIyOJEHHOM YpOBHE MIpEIIojiaraeT YBEpPEHHOE
BJIAJICHUE CIEAYIOUUMHA KOMIETEHTHOCTSIMH, XapaKTepU3yrIUMH
€CTECTBEHHOHAYYHYIO T'PaMOTHOCTb:

HAy4YHO OOBSCHSTH SIBJICHHUS;

OIICHMBATh ¥ TIOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICIOBAHMS;

WHTEPIPETUPOBATh JTAHHBIE U HCIIOJb30BaTh HAYYHBIE JOKa3aTEIbCTBA JJIS
MOJTYYEHHUSI BHIBOJOB.

[lenn wusyueHus ¢GU3MKA Ha YpOBHE OCHOBHOro 00I1Iero oOpa3oBaHUs
onpenenensl B Konuenmuu mnpenonaBanus ydeOHoro mnpenMera «®Dusuka» B
oOpa3oBaTenpHBIX opraHu3auusix Poccuiickoit @Denepanmu, pearu3yrOMUX



OCHOBHBIE  00111€00pa30BaTENbHBIE MPOTPAMMBI, YTBEPKIAEHHONW peElIeHuEM
Komnernn Munucrepcrsa npocemienust Poccutickoii @enepanuu (poTokosa oT 3
nexadps 2019 r. Ne [1K-4BH).

[enmn n3ydenust pu3uky Ha yriryOIEHHOM ypOBHE:

pa3BUTHE WHTEpPECa U CTPEMJICHHSI OOYYAIOIIUXCS K HAYYHOMY H3YYCHHIO
IPUPOJIbI, PA3BUTHE UX UHTEIICKTYaTIbHBIX M TBOPUECKUX CIIOCOOHOCTEI;

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

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

dbopMupoBaHHEe YMEHHUU TPUMEHATH (U3UUECKUE 3HAHWS U HAYYHbBIC
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  JEATEbHOCTU, CBA3aHHOM C (PU3MKOHN, TMOJArOTOBKAa K
nanbHeneMy oOy4eHHIO B 9TOM HaIlpaBJICHUN;

(GopMUpOBaHHE TOTOBHOCTM K JaJbHEHIIEMY H3y4yeHUI0 (U3MKH Ha
yrIyOJIEHHOM YPOBHE B paMKaxX COOTBETCTBYIOIIMX Ipoduieli oOydeHus Ha
YpOBHE CpeAHEro 0011ero 0opa3oBaHusl.

JlocTmxeHne 3TUX Iiesied 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 aHAIU3UPOBATh U OOBSICHATH (PM3UUYECKUE SIBJICHUS HA
OCHOBE M3yUeHHBIX (PU3NUYECKUX 3aKOHOB U 3aKOHOMEPHOCTEI;

OCBOEHHUE METOJOB PEIICHUS PAaCUETHBIX U KAUECTBEHHBIX 3a]1a4, TPEOYIOIINX
CO3/IaHUsI W UCHOJB30BaHUS (U3MUYECKUX MOJENel, BKIOYas TBOPYECKUE H
MPAKTHUKO-OPUEHTUPOBAHHEIC 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, AHATTM3UPOBATH MTOTYYCHHBIC IAHHBIE U JIeTIaTh BHIBOJIBI;

OCBOCHHME MNPUEMOB paboThl ¢ uH(poOpMaleil (U3HMUECKOro COAep KaHMUs,
BKJItOUasi HHPOPMAIIMIO O COBPEMEHHBIX TOCTIKEHUSAX (DU3UKH, HHTEPIIpEeTalus 1
KPUTHYECKOE OLIEHWBaHNE MH(POpMAIUH;

3HAKOMCTBO €O cdepamu MpoPECCHOHAIBHON IeATeTLHOCTH, CBI3aHHBIMH C
(Gu3MKONW, U COBPEMEHHBIMU TEXHOJIOTUSIMH, OCHOBAHHBIMH Ha JIOCTHXKEHUSX
(bu3nYECKON HAyKH.



Ha wsyuenue ¢usuku (yrimyOn€HHBIA YpOBEHb) Ha YpPOBHE OCHOBHOTO
obmiero o6pazoBanus otBoautcs 340 dacoB: B 7 kmacce — 102 gaca (3 waca B
Henenmo), B 8 kinacce — 102 4gaca (3 yaca B Henento), B 9 kiacce — 136 ygacos (4
gaca B HEJICIIIO).



COAEPXKXAHUE OBYUEHUA
7 KIIACC

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

®dusuka — Hayka 0 npupoje. SIBieHus npupoisl (3JIEMEHTHI COJEpKaHus,
BKJIFOYAIOLIUE MEXIpeaMETHbIe CBs3H). Pu3nueckue SBICHUS: MEXaHUYECKHE,
TEIJIOBBIE, AIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

®dusznueckne BenuuuHbl. PasmepHocTb. EnuHuIpl (Gu3NYecKUX BETUYHH.
W3mepenne Qusuveckux BeauuuH. OTanoHbl. Dusmdeckue mnpubdopsl. llena
nenenus. [lorpemnocTts n3mepenuil. [IpaBuiia 0e3omnacHoro Tpyaa npu pabote c
1a0opaTopHbIM O0OpynoBaHMEM. MexayHapoaHas cuctema enuHull. IlepeBon
BHECHUCTEMHBIX eauHuI] B equHuIbl CH.

Kak ¢usuka u jApyrue ecTeCTBEHHbIE HAyKHM H3y4aloT MPUPOY.
EcTecTBEHHO-HAYUYHBIM METOJl TO3HAHMS: HAOJIOJACHHE, MOCTAaHOBKA HAYyYHOTO
BOIPOCA, BBIIB)KEHUE TUIIOTE3, SKCIIEPUMEHT I10 NPOBEPKE TUIIOTE3, 0ObICHEHUE
HabmogaeMoro saByieHus. Onucanue (U3NYECKUX SIBJICHUN C TOMOIIBIO MOJEIIEH.

Hemoncmpauuu.

MexaHnueckue, TEIUIOBBIE, JJEKTPUYECKUE, MAarHUTHBIE, CBETOBBIE,
3BYKOBBIE SIBJICHUS.

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

Jlabopamopuvie pabomul u onvimel.

OmnpeneneHue UEHbI IeJIEHUs MIKaJIbl U3MEPUTEILHOTO TpUbdopa.

N3mepenue pacCTosIHUMN.

N3mepenue mnomany u oobéMa. MeTo 1 naneTku.

N3mepeHne BpeMeHN.

N3mepenne 00bEMa )KUIKOCTU U TBEPAOTO TENA.

Onpenenenue pa3MepoB MalbIX Teld. MeTox psaoB.

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

Pa3znean 2. IlepBoHayajibHbIEe CBeJCHUS 0 CTPOEHUM BellleCTBA.

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

JIBrkeHne wuactui BemecTBa. CBsA3b CKOPOCTH JIBM)KEHHMSI YacTUI[ C
temriepatypoil. bpoynoBckoe aBmxkenue. [dudbdysus. BzaumoneiictBue uactuil
BEILECTBA: IPUTSHKEHUE U OTTAJIKUBAHMKE.

ArperaTtHble COCTOSIHMS BEIIECTBA: CTPOCHUE Ia30B, KUIKOCTEH U TBEPIBIX
(KpUCTaINIMYECKNX) Tell. B3auMOCBA3b MEXIy CBOWCTBAMHM BELIECTB B Pa3HBIX



arperaTHBIX COCTOSIHHSIX M MX aTOMHO-MOJIEKYJISIpPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BO/IbI.

Hemoncmpauuu.

Hab6mronenne OpoyHOBCKOTO JIBUKEHUS.

HaGmonenne nuddysun.

Hab6nronenue sBieHnid, 0OBSICHIIONINXCS MPUTSHKCHUEM WM OTTaJIKUBAHUEM
YaCTHIL BEIIECTBA.

Jlabopamopnvie pabomul u onvimaul.

Onenka 1uaMeTpa aToMa METOAOM PSIOB (C UCTIOIb30BaHUEM QoTorpaduii).

OnbITHl IO HAOJIOJIEHUIO TETJIOBOTO PACIIMPEHUS T'a30B.

OnbITE IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MIPUTSKECHHUS.

Pa3nea 3. /IBukeHHe U B3aUMOJAEHCTBHE TeJl.

Mexannueckoe naBwxkenue. llyte u nepememenue. PaBHOMepHOE H
HepaBHOMEpHOE JBIKeHHEe. CBOOOAHOE MajJeHHE KaK MpPUMEP HEPABHOMEPHOTO
nBrxeHns: ten. CkopocTb. CpenHsii CKOPOCTh NMPH HEPABHOMEPHOM JIBUKCHHMU.
Pacuér myTu U BpeMeHU ABUKCHUS.

['paduku 3aBucMMOCTE BETWYMH, OMMUCHIBAIOMIMX JBMkeHUe. OOiue
NOHATUST 00 OTHOCHUTENIBHOCTH JBWXeHUs. CIoXeHHEe CKOpOCTeH sl Tel,
JBIOKYIIUXCS MMApaIebHO.

SBnenne unHepuuM. 3aKOH HMHEpUMHM. B3auMoaencTBHE TeNl KaKk NPUYMHA
M3MEHEHUSI CKOPOCTM JABMXKEHHUs Teil. Macca Kak Mepa HWHEPTHOCTH Tella B
MOCTyHaTeIbHOM JBWXEHUU. I[lnoTHocTh BemecTBa. CBs3b IJIOTHOCTH C
KOJMYECTBOM MOJIEKYJ B eAuHuIle o0béma BemecTtBa. CMecH U 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 muaHerax. Bec tena. Hesecomocts. CrioxkeHue
CWJI, HAMPABJIEHHBIX MO OJHON mpsiMoil. PaBHonelcTBytomas cuii. Cuiia TpeHusl.
TpeHne CKONbXKEHUSI U TPEHUE IOKOs, BSI3KOE TpEeHHE. TpeHue B NPUPOAE U
TEXHUKE.

Hemoncmpauuu.

Hab6nronenne MexaHMuecKoro JIBHKCHUS TeTa.

N3mepenre CKOpOCTH MPSAMOJIMHEUHOTO JBUKEHUS.

HaOGmroienue siBfieHust HHEPIUH.

HaOmronenne n3aMeHeHus CKOPOCTH MPU B3aUMOJICUCTBUU TeJI.

CpaBHeHHE Macc MO B3aUMOJICUCTBUIO TEJI.

CrnoxeHue CUJl, HalPaBJICHHBIX 110 OJHOW MPSIMOIA.

Jlabopamopuvie pabomul u onvimaol.



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

OnpeneneHue cpeaHed CKOPOCTH CKOJIBKEHHS OpycKa WM IIapuka IIo
HAKJIOHHOU ITIOCKOCTH.

Ornpenenenue mI0OTHOCTH TBEPAOTO TENA.

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

OnbITEl, TEMOHCTPUPYIOIINE 3aBUCUMOCTh CHUJIBI TPEHHUSI CKOJBXKEHHUS 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 naBiieHUs] TBEPABIMU TEJIAMU, KUIAKOCTSIMU U TazaMu. 3akoH [lackais.
[THeBMaTHUECKHE MAIIIUHBI.

3aBUCUMOCTh  JABJICHUS  KUAKOCTA  OT  D[JIYOMHBI  MOTPY>KEHHS.
['uppocrarnueckuii  mapagokc. CooOmaromuecss cocyapl. [ 'uapaBiandeckue
MeXaHu3Mbl. Vcronp30BaHuE BBICOKMX JIaBJICHUN B COBPEMEHHBIX TEXHOJOTHSIX.
Y eTponcTBO BOJOIIPOBOA.

Atmochepa 3emnn u atrmocdepHoe naBieHue. [IpuumHbl CyliecTBOBaHUS
Bo3aAymHOM o0onouku 3emud. OmnbiT Toppuuenu. M3mepeHue atmocdepHOro
JaBJIeHHs. 3aBUCUMOCTh aTMOC(HEPHOTO JAaBJICHHUS OT BBICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 1151 u3MepeHus: aTMOC(hHEpHOTO J1aBJICHUS.

JlelicTBrE KUIAKOCTH M ra3a Ha MOrPyKEHHOE B HUX TeJIO. BriTankuparomas
(apxumenoBa) cuiia. 3akoH Apxumena. Y cJI0BHE BOSHUKHOBEHUS BBHITAJIKHMBAIOIICH
(apxumenoBoii) cuiibl, noarekanue. [InaBanue ten. Bo3ayxoraBaHue.

Hemoncmpauuu.

3aBUCUMOCTbD JaBJIEHUS ra3a OT TeMIEPaTyphI.

[lepenaua naBneHUs KUJIKOCTHIO U TA30M.

Coobmiaromuecst COCy/Ibl.

I'mppasinueckuil mpecc.

[IposiBieHne nercTBUs aTMOCHEPHOTO JABJICHHUS.

Cudon.

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

PaBeHCTBO BBITAJIKMBAIOUIEH CUJIbI BECY BBITECHEHHOM KHUJIKOCTH.

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

Jlabopamopuvie pabomul u onvimaol.



HccnenoBanue 3aBUCUMOCTH Beca Tela B BOJe OT 00bEMa MOTPYKEHHOU B
KUJIKOCTh YaCTH Tea.

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

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

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

KoHcTpynpoBaHue apeoMeTpa Wil KOHCTPYUPOBAHUE JIOJIKU U OINPEEICHUE
€€ rpy30I0AbEMHOCTH.

Paszgeua S. PaGora u MOIIHOCTB. JHeprus.

Mexanudeckast pabota JIJIsi CUJI, HAIPABJICHHBIX BJOJb JTUHUU TIEPEMEIICHUS.
MOoIHOCTS.

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

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

Jemoncmpayuu.

[IpuMepbl TPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimel.

HccenenoBanne ycioBHil paBHOBECHS pblyara.

N3mepenue KII/[ HaKIIOHHOW MIIOCKOCTH.

W3yuyenue npaBuia peruara Jis MOJABUKHOTO W HETIOJBUKHOTO OJIOKOB.

Omnpenenenue KIIJI moaBuKHOTO U HEMIOJBUKHOTO OJIOKA.

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

N3ydeHune 3aKk0Ha COXPaHEHUSI MEXAHUYECKON DHEPIHUH.

8 KUIACC

Pa3znen 6. TensioBble siBJeHHUS.

OCHOBHBIEC TIOJOXXEHHUSI MOJICKYJISIPHO-KUHETUYECKON TEOPUU CTPOECHUS
BemiecTBa. Macca U pa3mMepbl aTOMOB M MOJIEKYJI. OmNbIThl, MOATBEPKIAOIINE
OCHOBHBIE MOJIOKEHUS MOJICKYJISIPHO-KUHETUYECKOW TEOPHH.



Mogenu TBEPIOTO, KHIKOTO M Ta3000pa3HOrO COCTOSIHUN BEIIECTBA.
Kpucranmnnueckue u amopdusie Tena. I'paden — HOBBIM MaTepuan sl HOBBIX
TEXHOJIOTHNA. TEeXHOJOrMyM NOJIy4eHUS HCKYCCTBEHHBIX aiMa3oB. OObsCHEHHE
CBOMCTB T'a30B, KUIKOCTEW W TBEPABIX TET HA OCHOBE IMOJIOKEHUM MOJIEKYJIIPHO-
KHHETH4YeCKoW Teopuu. [IOBEpXHOCTHOE HATSHKEHUE, CMAYyMBaHUE, KaWJUISIPHbBIC
ABJICHHs. TEIJIOBOE pacUIMpEHHE M C)KaTue. 3aBUCUMOCTb JABJICHHS ras3a oOT
00BbEMa, TeMIepaTypsl.

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

Buyrtpennsis  sHeprus. CnocoObl HW3MEHEHUSI BHYTPEHHEW OSHEpruu:
TeIIonepeaaya 17§ COBEpLICHUE padoTHI. Bunsl TEILIONEPENAYH:
TEIUIONPOBOHOCTh, KOHBEKIMS, U3JIydeHUE. Buapl Temuionepenayn B NpUpPOAE U
TexHuke. HeoOpaTUMOCTh TEIIOBBIX POLIECCOB.

KonunuecTBo Temnotel. YaenbHas TEMIO0EMKOCTh BellecTBa. TemaooOMeH U
TEIJI0Boe paBHOBecue. 3akoH HpioToHa-PuxmaHna. YpaBHEeHHE TEIIIOBOTO OajlaHca.

[InaBieHrE U OTBEPAECBAHUE KPUCTAJUIMYECKUX BEIIECTB. Y ACNIbHAS TEILIOTA
miaieHus. [lapooOpasoBanue n konnaeHncauus. Mcnapenue. Kunenue. Y nenpHas
TEIUIOTa  HapooOpa3oBaHMs.  3aBUCUMOCTb  TEMIIEpPATypbl  KUIEHUS  OT
aTMocepHoro aaBieHus. HachlleHHBI W HEHACHIICHHBIM Tap. BiaxHOCThH
BO3/yXa.

OHeprus TOIUIMBA. Y IeNIbHAS TEIJIOTa CrOPAHUS.

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

3aKOH COXpAaHEHMsI U MPEBPAILECHUS SHEPTUU B MEXAHUYECKUX U TEIUIOBBIX
IIPOIIECCaX.

Jemoncmpayuu.

Habmtoienue OpoyHOBCKOTO IBUYKEHUSI.

HaGmonenune nuddysuu.

HaGniogenue sBIEHUI TMOBEPXHOCTHOIO HATSDKEHMS, CMAauyMBaHUS W
KaNWUISIPHBIX SIBICHUMU.

HabmroieHue TenaoBoro pacimpeHus Ted.

M3meHeHne naaBiieHUs ra3a NpU HM3MEHEHMM OOBEMa M HArpeBaHUU WIH
OXJIAXKIEHUH.

[IpaBuiia u3MepeHUs TEMITEPATYPBI.

Bunbl Tenonepenaym.

OxJnak/ieHue Ipy COBEPUICHUH PabOTHI.

HarpeBanue npu coBepiiieHrH pabOThl BHEITHUMH CHUJIAMH.

CpaBHEHUE TEITOEMKOCTEN pa3IMYHBIX BEIIECTB.



Habnronenue kumneHusl.

HaOnronenre nocTostHCTBA TeMIepaTyphl IPU TUIaBICHUU.

Mojenu TennoBbIX ABUTATEIIEH.

Jlabopamopnvie pabomul u onvimaul.

OnpITHl IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.

OnpITHl IO BHIPAIIMBAHUIO KPUCTAJIJIOB IOBAPEHHOM COJIM WJIM caxapa.

N3mepenue TteMmepatypbl IpPU MOMOIIUA KUIKOCTHOTO TEPMOMETpa H
JaTYuKa TEMIIEPATYPBL.

OnpITel MO HAOJIONEHUIO TEIJIOBOTO PACHIMPEHUS] Ta30B, >KUIKOCTEH H
TBEPJBIX TEIL.

Omnpenenenue AaBieHUs BO3AyXa B OaJUIOHE IINPULA.

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

[IpoBepka runoTe3sl JUHEWHON 3aBUCUMOCTH JJIMHBI CTOJIOMKA >KHJIKOCTH B
TEPMOMETPUUYECKOUN TPyOKE OT TEMIIEPATYPHI.

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

HccnenoBanue sBIEHUS TEIJIOOOMEHA TMPU CMEUIMBAHUU XOJIOJHOW H
ropst4er BOJIBL.

OnpeneneHue KOJIM4eCTBa TEIIIOTHI, MOJTYYEHHOrO BOAOW MPHU TEIIOOOMEHE
C HArpeThIM METAJUIMUECKUM HIHJIUHAPOM.

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

Omnpenenenue yaelbHON TEIIOEMKOCTH BEILIECTBA.

HccnenoBanne npouecca UCIapeHusl.

OnpeneneHne OTHOCUTENBHOM BIAXKHOCTH BO3/yXa.

Onpenenenune yaeabHOW TEMIOTHI MIABJICHUS JbJA.

Pazgen 7. JiekTpudecKkue ¥ MAarHUTHbIE SIBJICHUS.

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

Onekrpuyeckoe mnoJie. Hanpsxk€HHOCTh siekTpudeckoro nosis. IlpuHomn
CYNEPHO3UIIUN IEKTPUUECKUX TT0JIeH (Ha KaueCTBEHHOM YPOBHE).

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

DJIEKTPUUECKUIT TOK. YCJOBUSA CYIIECTBOBAHUSI AJIEKTPUYECKOTO TOKAa.
M CTOYHMKHM TMOCTOSIHHOTO TOKa. JIeMCTBUS SIEKTPUUYECKOrOo TOKa (TEeIIoBOE,
XUMHUUYECKOE, MArHUTHOE). DIEKTPUUECKUN TOK B METAJNIAX, KUJKOCTIX U razax.

Onextpuyeckas nenb. Cuia Toka. DNEKTPHUUECKOE HapsHDKEHUE. AMIIEpMETP
Y BOJIBTMETP B LIENU NOCTOSIHHOTO TOKA. CONPOTUBIIEHHE NMPOBOJHUKA. Y IEJIBHOE



CONPOTHUBJIEHUE BellecTBa. 3akoH Oma i ydactka uend. IlocimenoBatenbHoe u
napajuiebHOE COeIMHEeHHE TPOBOAHUKOB. D/IC B e NOCTOSHHOIO TOKa. 3aKOH
Oma s monuoit uenu. [IpaBuma Kupxroga. Pacd€r mpocThIX 3JEKTpHUECKUX
nerneii. Heamaennsie 3j1eMEHTEL.

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

[locTossHHBIE ~ MarHuThl.  B3auMoaeicTBHE  TMOCTOSHHBIX ~ MarHUTOB.
MarnutHoe nosnie. MarHuTHOE 1oJ1€ 3€MJIM U €ro 3HAYCHUE I KU3HU Ha 3eMIIe.
OmeiT Opcrena. MarHutHoe Tone 3JIEKTpUdeckoro Ttoka. OnbeiT  Awmrepa.
[IpumeHeHne SIEKTPOMArHUTOB B TEXHUKE. Jl€MCTBME MAarHMTHOrO TOJS Ha
MPOBOJHUK ¢ TOKOM. Cuna Awmrmepa U oOmpeaeineHue €€ HampaBJICHUs.
DNEKTPOJBUIaTENb IOCTOSIHHONO TOKA. VCIOnIb30BaHME 3JIEKTPOABUIATENICH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

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

Jemoncmpayuu.

DJeKTpU3aLus TeJl.

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

YCTpOUCTBO U IEUCTBUE EKTPOCKOTA.

DnekTpocTaThyecKasi MHIYKIMS.

3aKOH COXPAHEHMS JIEKTPUUYECKHUX 3apsI0B.

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

[TpOoBOJHUKH U TUDIICKTPUKH.

M cTOYHMKY TOCTOSIHHOTO TOKA.

JleicTBHS DIEKTPUYECKOTO TOKA.

DJIEKTPUYECKHUM TOK B KUIKOCTH.

["a30BbIii pa3psia.

W3mepeHne cuitbl TOKa aMIIEPMETPOM.

W3mepenne dIeKTpUIeCKOTO HAIIPSKEHUS BOJIBTMETPOM.

PeocraTt 1 Mara3ud COpOTUBIICHUM.

B3aumopaencTBrE TOCTOSTHHBIX MArHUTOB.

MopenupoBaHue HEBO3MOKHOCTH Pa3JEIEHNUs ITOJ0COB MarHUTa.

MonenupoBaHUE MarHUTHBIX MOJIEH NOCTOSHHBIX MAarHUTOB.

OmneiT Opcrena.

MarsuTtHoOE o€ Toka. DJIEKTPOMArHHmT.



JlelicTBHE MarHUTHOTO MOJI HA TPOBOJHUK C TOKOM.

DNEeKTPOABUTaTENb NOCTOSHHOIO TOKA.

OneiTel @apajes.

DIIEKTPOTre€HEPaTOP NOCTOSTHHOTO TOKA.

Jlabopamopnvie pabomul u onvimaul.

OnpITel 10 HAOJIOACHHUIO DSJEKTPU3AIUU TEN MPU CONPUKOCHOBEHHH W
WHIYKIUEN.

HccnenoBanne NEUCTBUS — DJIEKTPUYECKOTO IMOJS HA MPOBOAHUKH H
JTUBJIEKTPUKHU.

COopka 1 HCTbITaHUE AIEKTPUUECKOM 1IETIH MOCTOSIHHOTO TOKA.

HccnenoBanre 3aBUCUMOCTH CHJIbI TOKA, MPOTEKAIOIIETO YEPE3 PE3UCTOP, OT
HaIpsHKEHUS Ha Pe3UCTOPE U COMPOTUBIIEHUS PE3UCTOPA.

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

OnpeneneHue yeapHOr0 CONMPOTUBICHUS IPOBOJHUKA.

[IpoBepka mpaBuia CJIOKEHHUS HANPSDKEHUH TpU  MOCIEI0BAaTEIbHOM
COEJIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBWiia Mg CHUJIbl TOKAa NPU MApaUICIIbHOM COEOUHECHHUH
PE3UCTOPOB.

Onpenenenue I/1C 1 BHYTPEHHETO CONPOTUBIICHHSI UICTOYHHUKA TOKA.

[Iposepka npasun Kupxroda.

ITpoBepka BeIoIHEHUS 3aK0oHa OMa 17151 TTOJTHOM LIeTIH.

N3yueHne BOJIbTAMIIEPHBIX XaPAKTEPUCTUK HEITMHEUHBIX 3JIIEMEHTOB (JIAMIIBI
HaKaJMBaHUS I NOJYIPOBOJIHUKOBOIO IUOJA).

Onpenenenue pabOThI AAEKTPUUECKOTO TOKA, HIIYIIETO Yepe3 PE3UCTOP.

OnpeneneHne MOIIHOCTH JIEKTPUUECKOTO TOKA, BBIACIIIEMON HA PE3UCTOPE.

Omnpenenenue KII/[ nHarpeBarerns.

HccnenoBanrie MarHUTHOTO B3aUMO/JICUCTBUS MOCTOSIHHBIX MAarHUTOB.

N3ydeHre MarHUTHOTO TMOJIsi TOCTOSIHHBIX MAarHUTOB MIPU UX OOBEIUHEHUU U
pa3acieHUHN.

HccnenoBanue nelCTBUS 3JIEKTPUYECKOTO TOKa HA MArHUTHYIO CTPEJIKY.

OMBbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIbI B3aUMOJICUCTBU S KaTYIIKH C
TOKOM W MarHuTa OT CHJIbl M HamlpaBJ€HUS TOKA B KaTyIIKE M OT HaJu4us
(OTCYTCTBUSI) CEp/IEYHUKA B KaTYIIKE.

N3ydenne neicTBUsI MAarHUTHOTO TOJISl HA TPOBOJAHUK C TOKOM.

KoHcTpynpoBanue u n3ydeHue paboThl JJIEKTPOIBUTATEIS.

N3mepenne KII/I anexTpoaBuraTeabHON yCTaHOBKH.

OnbpITEl 1O  HKCCIEIOBAHUIO  SIBJICHUS JJICKTPOMArHUTHONM  HMHAYKIUU:
UCCIIEOBAaHUE N3MEHEHUI 3HAUEHUS U HAIIPABIICHUS MHAYKIIMOHHOTO TOKA.



9 KIIACC

Pa3nen 8. Mexannueckue siBJeHHUS.

Mexanudeckoe ABWxkeHue. MarepuanbHas Touka. CHocoObl ONMHMCAHMS
MEXaHUYECKOTO JABWKEHUS: TaOJIMYHBIN, rpaduyeckuii, aHanuTuueckuii. Cucrema
orcuéra. OTHOCUTENBHOCTh MEXAHUUYECKOTO JIBHIKEHHUS.

BekTopHbI€ BEIMUMHBI, ONEPALMK C BEKTOPAMHU, IPOEKIMU BeKTOpa. Paguyc-
BEKTOpP MATEpPUAIIBHOM TOYKH, NEPEMENICHUE Ha IUIOCKOCTH. PaBHOMepHOe
NpSIMOJIMHEWHOE  JIBMKeHHe. HepaBHOMepHOE TMPSMOJUMHEWHOE JIBUKEHUE.
Cpennsisi ¥ MTHOBEHHAs! CKOPOCTh Teja P HEPAaBHOMEPHOM JIBUKEHUU.

Yckopenne. PaBHOYCKOPEHHOE MPSIMOIMHEWMHOE JBWKEHHUE. Y CKOPEHHE
cB0OOIHOTO MageHus. OnbIThl [anues.

['paduueckas mHTEpHIpeTallvsd YCKOPEHUS, CKOPOCTH, MPOUIEHHOTO MyTH U
nepeMEICHUS I TPSIMOJIMHENHOTO IBUYKEHHUS.

JIBrkeHue Tena, OpOIEHHOTO MO/l YTIIOM K TOPU30HTY.

JIBMKEHHE 10 OKPYKHOCTHU. JIMHEHHAst CKOPOCTh, YII0Basi CKOPOCTh, MEPUOJ
¥ 4acToTa O0pallieHus Npyu paBHOMEPHOM JABUKEHUU IO OKPYKHOCTH. CKOPOCTh U
YCKOPEHHUE MPU JIBU)KEHUU 110 OKPYIKHOCTH.

Bekrop cunbl. PaBHOAEHCTBYIOIAs CUa.

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

Cuna ynpyroctu. 3akoH ['yka. Cumna TpeHus:: cujia TPEHUS CKOJIbKEHUs, CHIIa
TpPEHUS TIOKOsI, ipyrue Buibl Tpenus. Koaddurment tpenus.

JIBM>KEHHME TN MO OKPYKHOCTH IO IEVUCTBUEM HECKOJIBKUX CHIL

3akoH bepnymnum m nmoapéMHas cuna Kpbuia. COBpEMEHHBIE JIETATENBHBIE
anmapartbl, CyJa Ha TOJBOJHBIX KpBUIbSIX, AHTUKPBUIO HA CKOPOCTHBIX
aBTOMOOWJIAX. J[BHMyKEHHE TT0e3/1a Ha MarHUTHOM TIOTyIITKE.

Cuna TSHKECTM M 3aKOH BCEMUPHOIO TATOTEHMs. [[BUXKeHUE Teln BOKpYT
IpaBUTALIMOHHOTO IIeHTpa (B ToM uwucie IiaHer BOkpyr Comuuna). Ilepmas
KOCMHMYECKAsi CKOPOCThb. HeEBECOMOCTh M MEpETpy3KH.

PaBHOBecue matepuanbHO TOYkU. AOGCOMOTHO TBEpAOE Teno. PaBHOBecHe
TBEPJIOTO TeJIa C 3aKPETIJIEHHON OChIO BpalleHusi. MoMeHT cuiibl. LIeHTp TsxecTH.

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

Mexannyeckass pabota W MOIIHOCTh. PaboTa cui TSDKECTH, YHPYTOCTH,
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.



Hemoncmpayuu.

Habnronenne MexaHM4eCcKOro ABMKEHUS Tejda OTHOCUTEIBHO Pa3HBIX TN
OTCYETA.

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

N3mepeHre CKOPOCTH U YCKOPEHUS TPSIMOJIMHEWHOTO JIBUKEHUS.

HccnenoBanue Npru3HaAKOB PaBHOYCKOPEHHOTO ABUKEHUSI.

HaGmronenue nBM>XeHHs Tella o0 OKPY>KHOCTH.

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

HaOmronenue paBHOBecHs TeJl, CBOOOHOTO MaJeHU s, KOJIeOaHUsI MasiTHUKA B
WHEPLUUAIBHBIX CUCTEMAX KaK IMOJTBEPKICHUE MPUHIIUIIA OTHOCUTEIBHOCTH.

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

HabGnronenue paBeHCcTBa CHII IIPU B3aUMOJICHCTBUH TET.

M3meHeHune Beca Tena npu yCKOPEHHOM JABUKEHUU.

[lepemaya uMIryabca Mpy B3aMMOJCHCTBUU TE.

[TpeoOpa3oBaHus SHEPTUH NPU B3AUMOACHCTBUU TEN.

CoxpaHeHHe UMITyJIbCa IPU a0COIIOTHO HEYTIPYTOM B3aUMOJICHCTBUU.

CoxpaHeHre NMITyJIbCa IPU YIIPYTOM B3aUMOJICHCTBUU.

HabGnrogeHnne peakTUBHOTO ABUKEHUSI.

CoxpaHeHue 3Hepruy Npu CBOOOAHOM NaICHUU.

CoxpaHeHure PHEepruu Npu ABUKEHHUH Tella MOJ AEHCTBUEM MPYKUHBI.

Jlabopamopuwie pabomul u onvimol.

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

OnpenencHue cpeaHeld CKOPOCTH CKOJNBKCHUS OpycKa WM JIBHOKCHUS
[IapyKa 1Mo HaKJIOHHOW IUTIOCKOCTH.

OnpeneneHue YCKOpPEHHUs Tella TpU PaBHOYCKOPEHHOM JBHXKEHUU TIO
HAaKJIOHHOM IJIOCKOCTH.

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

[TpoBepka rumoTe3bl: €Ciiy MPU PABHOYCKOPEHHOM JIBUYKEHUH 0€3 HayallbHOM
CKOPOCTHU ITyTH OTHOCSITCSL KaK PsiJi HEYETHBIX YKCEJI, TO BpEMEHA OJMHAKOBBI.

HccnenoBanue NBUKEHUS Tella, OPOIIEHHOIO MO YIJIOM K TOPU30HTY.

HccnenoBaHnve 3aBUCUMOCTH  CHJIBI  TPEHUS CKOJIBKEHHMSI OT  CHJIBI
HOPMAJIBHOTO JaBJICHHUS.

Omnpenenenre KO3pGUIUEHTA TPEHUS CKOIBKCHHSL.

Onpenenenue KECTKOCTH NPYKUHBI.



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

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

Onpenenenue pabOThl CUJIBI  YNPYrOCTH MpU  MOABEME TIpy3a C
MCIIOJIb30BaHUEM HEMOJIBUKHOTO U TTOJABUAKHOTO OJIOKOB.

Paznen 9. Mexanuveckue Koj1e0aHus U BOJHBI.

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

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

Mexannueckue BoJIHBL. [IpomonbHble W monepedHble BOJIHBL. (CBOMCTBa
MEXaHUYECKUX BOJIH: MHTEpepeHius u qudpakius. JJmHa BOJTHB U CKOPOCTh €€
pacripocTpaHeHus. MexaHn4eCcKre BOJIHBI B TBEPJIOM TeJie, CEHCMUUECKUE BOJTHBI.

3ByK. Pacnipoctpanenue u oTpakeHue 3ByKa. [ pOMKOCTH 3ByKa M BBICOTA
ToHa. Pe3zonanc B akyctuke. Mudpa3sByk u yinbTpasByk. Hcmnonb3oBaHue
yJIbTPa3ByKa B COBPEMEHHBIX TEXHOJIOTHUSAX.

Jemoncmpayuu.

HaGnrogenne koneGaHuii Ten MO MACMCTBUEM CHUJIbI TSDKECTHU W CHJIBI
YOPYTOCTH.

Hab6mronenue xonebanuii rpy3a Ha HUTH U Ha TIPYKUHE.

HaOmronenne BeIHYKICHHBIX KOJIGOAHUM U pe30HaHCa.

PacnipocTpaneHue npo10IbHBIX U MOMEPEYHBIX BOJIH (HA MOJIETIH).

HaGmronenune nuatepdepeHunn u 1upakiiiy BOJIH Ha TOBEPXHOCTH BOJIBI.

HaOmronenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYCTUYECKHI pE30HAHC.

Jlabopamopuwie pabomul u onvimaol.

OmnpeneneHue 4acTOThI U NMEepUojia KojaeOaHui MaTeMaTHYECKOT0 MasTHHUKA.

OmnpeneneHre 4acToThl U MEpUoa KoJieOaHUN NPYKUHHOTO MasiTHUKA.

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

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

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

OnBITHI, IEMOHCTPUPYIOITUE 3aBUCUMOCTH TTEPUOIa KOJIEOaHUN MPY>KHHHOTO
MasiTHUKA OT MaCChl IPy3a U KECTKOCTH MPYKUHBI.

N3mepenne yckopeHusi CBOOOIHOTO MaJeHUS.



Paznea 10. DneKTpOMArHUTHOE MOJI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.

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

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

Jemoncmpayuu.

CBOIICTBA PJIEKTPOMATHUTHBIX BOJIH.

HNutepdepenius u qudpakiuys cBeTa.

Jlabopamopuvie pabomul u onvimel.

W3yyeHue CBOMCTB 3JIEKTPOMATHUTHBIX BOJH C MOMOIIBIO MOOMJIBHOIO
TenedoHa.

[IpoBeeHrEe OMBITOB 10 HAOIIOACHUIO UHTEPPEPEHIINH U TUDPAKIIUK CBETA.

Paznen 11. CBeToBble SIBJICHUA.

JlyueBass MoJzenb CBE€Ta W TEeOMETpUYecKas onTuka. VCTOUHHMKHM CBeTa.
[IpsmonuHeliHOe pacnpocTpaHeHue cBera. 3JarmeHus Connuma u o JlyHBIL
Otpaxxenne cBera. Ilnockoe 3epkano. 3akoH oTpaxeHus cpeta. lloctpoeHue
M300pakeHUit, CHOPMUPOBAHHBIX 3EPKATIOM.

[Ipenomiienue cBeta. 3akoH mpenomiieHud cBeta. [loiHOe oTpakeHue CBeTa.
Hcnonb30BaHuE MOTHOTO OTPAXKEHUSI B ONTUYECKUX CBETOBOAAX, ONTOBOJOKOHHAS
CBSI3b.

Jlunza, xonx nyderr B nuH3e. @Popmyna TOHKOM JMH3BL llocTpoeHue
n300pakeHnii, CHOPMHUPOBAHHBIX TOHKOW JHH30M. OnTuyeckas cucrema
¢doToanmapara, MHKpPOCKONAa M Tejeckona. [a3, Kak onTuyeckas CHUCTEMA.
bim30opyKkocTh U 1adbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HetoTona. CroxkeHue
CIEKTPAJIbHBIX LBETOB. J{ucnepcus ceera.

Hemoncmpauuu.

[TpssMosMHEHOE PACIPOCTPAHEHNUE CBETA.

OTtpaxeHue cBeTa.

[Tomy4yenune n300paxeHU# B TIIOCKOM 3€pKaJie.

[IpenomiieHue cBera.

OnTuuecKkuii CBETOBO/I.

Xop nydei B coOuparonieit JIMH3e.

XoJ Jiy4er B paCCEUBAIOIIEH JIMH3E.

[Tomyuenue n300pakeHnii ¢ TOMOIIBIO JIMH3.

[Tpunuun geictBus GoroanmnapaTa, MUKPOCKOIA U TEJIECKOIIA.

Monenb riasa.



Pa3noxenue 6eoro cBera B CIIEKTP.

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

Jlabopamopuvie pabomul u onvimol.

HccnenoBanre 3aBUCHMOCTH YIVIA OTPaKEHUSI CBETOBOrO Jyda OT yIJia
MaJICHUS.

W3yyeHnue CBOMCTB N300paKEHUSI B INIOCKOM 3€pKalie.

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

[Tonyuenue n300paxeHuit ¢ TOMOLIBI0 COOMPAIOIICH JTNH3BI.

Omnpenenenne (QOKYCHOIO pacCTOSHUS M ONTHYECKOW CHIIBI COOMparomie
JINH3BI.

OnBITHI IO Pa3JIOKEHHUIO 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. JInHeyaThie CIEKTPHI.

PagnoaktuBHocTh. Anb(da-, 6eta- 1 raMma-uziaydeHus. CTpoeHre aTOMHOTO
anpa. Hyxionnas wmoxaens aromHoro sapa. HM3zoromsl.  PagmoakTuBHBIE
npespanieHus. [lepuon monypacnaga atoMHbIx siaep. JleicTBue pagunoaKTUBHBIX
W3JIyYEHUH HA )KUBBIE OPraHU3Mbl. 3alUTa OT PAIHOAKTUBHOTO U3ITyYECHUS.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apAIOBOTO M MACCOBOIO YHCEIL
OHeprus CBsI3M aTOMHBIX sfep. CBsA3p MacCel W dHEpruu. Peakuuu cuHTE3a U
nenenus suaep. Mcrounukum sHeprum ConHua u 3BE34. SnepHas sHepreTuka.
DKOJIOTMYECKHE MPOOJIEMbI SAEPHONM SHEPTETUKH.

Hemoncmpayuu.

CrHeKTpbl U3ITyYEHHUSI U TTOTJIOLICHHUS.

CrexTpsl pa3In4yHbIX Ta30B.

CnekTp Boaopoa.

Hab6mronenue TpekoB B kamepe Bunbcona.

PaboTa cuérunka HOHU3UPYIOUINX U3ITYyYEHUH.

Peructpanus n3mydeHusi IpUPOIHBIX MUHEPATIOB U MTPOJAYKTOB.

Jlabopamopuvie pabomul u onvimaol.

HabGnrogenue CruioniHbIX U JIMHEWYAThIX CIEKTPOB U3ITyUYEHHUS.

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

W3mepenne paanoakTUBHOTO (oOHA.

IHoBTOPUTEIBLHO-0000 1AM MOAYTb.



[ToBTOpHUTENHEHO-00001AIOMINI MOTYIb TIPEIHA3HAYEH JIsl CUCTEMAaTU3alun
u  0000mEeHWS TPEIMETHOTO  COACp)KAHWSA ®  OMNbITa  JICSITEIBHOCTH,
npUOOPETEHHOTO MPU M3YYEHHH BCEro Kypca (pu3mku yriayOiaEHHOTO ypoBHS, a
TaK>Ke ISl IOJIFOTOBKM K OCHOBHOMY TOCYapCTBEHHOMY 3K3aMeHY 10 (U3HKE.

B nmpomecce wu3ydeHuss JaHHOTO MOIYJSI PEANU3YIOTCS M TOJIy4aroT
JajpHeWIlee pa3BUTHE Yy4eOHbIE JCHCTBUS, OOECHEUYMBAIONINE JOCTHKEHUE
OpPEIMETHBIX M METalNpeJIMETHBIX pe3yJbTaToB o00y4yeHus, (opMUPOBaHKE
€CTECTBEHHO-HAYYHOM TPaMOTHOCTU: OOBSICHEHNE U ONMCAHUE SIBJICHUI HA OCHOBE
npuMeHeHus: GU3NYECKUX 3HAHHM, MCCIeA0BaTENbCKUE NIEUCTBUS (BBIIBUXKEHUE
TUIO0TE3, MOCTAHOBKA II€JIM W IUIAHUPOBAHUE MCCIICOBAHUS, aHAIIU3 JAHHBIX U
MOJIy4Y€HHUE BBIBOJIOB).

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

peuieHue 3a1ad, OTHOCSIIMXCA K PasIMYHBIM pasfellaM M TeMaM Kypca
(U3HUKHY, B TOM YKCIIE 33]]a4, HHTETPUPYIOLIUX COAEPKaHUE PA3HbIX Pa3JIeJioB;

BBITIOJTHEHUE JIA0OPATOPHBIX padOT U OMBITOB (BKJIOYAst PaOOTHI U OMBITHI U3
NEepeyHel K pasfenaMm Kypca) B YCIOBHUSAX CaMOCTOSTENBHOIO IJIAHUPOBAHUS
IPOBEJCHUS UCCIIEI0BaHMs, BbIOOpa 1 000OCHOBAHUS METOJAa U3MEPEHUS BEJINUMH,
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 UHAUBUAYAILHBIMU IPOCKTAMU, CBI3aHHBIMHU C
coJiep>KaHreM Kypca (pU3uKH.

N3ydeHre MOBTOPUTEIBLHO-0000IIAIONIETO MOJIYJIS MOXKET 3aKaHUMBATHCS
MPOBEICHUEM JMArHOCTUYECKON padOThl 3a Kypc (DU3UKH YIIIyOJIEHHOIO YPOBHS,
BKJIFOYAIOLIEH 3aaHus Pa3HOTO YPOBHS CIIOXKHOCTH. Pe3ynbTaTsl BBIOIHEHUS
JMarHOCTHYECKON pabOThl MOTYT MOKa3bIBaTh CTEIIEHb TOTOBHOCTU O0YyYarOUINXCs
K OCHOBHOMY TOCyJapCTBEHHOMY JK3aMeHy 1o (Qu3uKe, a TaKxke
CBUJIETEIBCTBOBATH O JOCTUTHYTOM YPOBHE €CTE€CTBEHHO-HAYYHOU IPaMOTHOCTH.



[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMEI 110 ®U3UKE
HA YI'JIYBJIEHHOM YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHNA

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

JIMYHOCTHBIE PE3YJIBTATDBI

B pesynbprare usyueHus UMK Ha ypOBHE OCHOBHOI'O OOIIEro 00pa3oBaHus
y oOyuaromerocss OyayT cpopMuUpoBaHbl CIEAYIONINE JIUYHOCTHBIE PE3yJIbTaThl B
YaCTHU:

o I)nampuomuuecxkozo éocnumanus:

MPOSIBJICHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCUHCKOM
bu3nUecKoil HayKH;

[IEHHOCTHOE OTHOIIIEHUE K IOCTHXKEHHUSIM POCCUMCKUX YUEHBIX-(DU3UKOB;

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

TOTOBHOCTh K aKTUBHOMY YYaCTHUIO B OOCYXJACHUU OOIIECTBEHHO 3HAYMMBIX
U 3TUYECKUX MPOOJEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUMN
busuKy;

OCO3HAHHUE BAXKHOCTH MOPAIbHO-ITUYECKUX MPUHILUIOB B JEATCIBHOCTH
Y4EHOTO;

o 3)acmemuueckozo 60CHUMAHUA:

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

e 4)uennocmu Hayuno20 nO3HAHUA:

OCO3HAHHUE IICHHOCTH (U3NYECKON HAyKU Kak MOIIHOTO HHCTPYMEHTa
IIO3HAHHUSI MHpPA, OCHOBBI Pa3BUTUS TEXHOJOTWHM, BAXKHEHILIEHW COCTaBIAIOLICH
KYJIBTYPBIL;

OpUEHTAalUsl B JCSATEIBHOCTA HAa COBPEMEHHYIO CHCTEMY HAy4HBIX
MpeACTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUS PUPOJIBI;

pa3BUTHE HAY4YHOH JFOOO3HATEILHOCTH, HMHTEpeca K HCCIEI0BATeIbCKON
JEATEIIbHOCTH;

e 5)popmuposanusn Kynomypel 300p06bsa u IMOUUOHATLHO20 O1A20N0YHUA:

OCO3HAaHMUE IIEHHOCTH Oe30macHOro oOpa3a KU3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpE, BaXXHOCTU TIpaBUJl 0€30MacHOTO TIOBEJEHHUS Ha
TpaHCIOpPTE, Ha J0porax, C OHJIEKTPUUYECKMM M TEIUIOBBIM O0OpYIOBAHHEM B
JIOMAIITHUX YCIIOBHUSIX;

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



e 6)mpyooeozo eocnumanus:

aKTUBHOE YYacTH€ B pPEIICHHM MPaKTUYECKUX 3ajay (B pamMKaxX CEMbH,
oOpa3oBaTeILHON OpraHW3aIlui, TOpoja, Kpas) TEXHOJOTUYECKONW M COIMAIhLHOM
HaIpaBJICHHOCTH, TPEOYIOIIUX B TOM YUCIIE U PU3NYECKUX 3HAHUIM;

HMHTEPEC K MPAKTUYECKOMY U3yUEHHUIO Mpodeccuid, CBI3aHHBIX ¢ (HU3UKOI;

o 7)IK0102UUECKO20 60CRUMAHUA:

OpUEHTAIlMsA HAa NMPUMEHECHHE (PU3WYECKUX 3HAHWHN JJIA pPEIIeHUs 3a7ad B
00JaCTH  OKpyXKaromieil cpefpl, IUIAHUPOBAHUSA TMOCTYNKOB M OIEHKA UX
BO3MO>KHBIX MOCJIEACTBUAN JIJIsI OKPYKAIOIIEH CPEJIbI;

OCO3HAaHHME TJI00aTBHOTO XapakTepa JKOJIOTMUECKHX MpoOJeM M IMyTed HuX
pelieHus;

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

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

MOBBLIIIICHWE YPOBHA CBOEH KOMIIETEHTHOCTH uepe3 MPaKTHUYECKYIO
JEATEIIbHOCTD;

NOTpeOHOCTh B (DOPMUPOBAHMM HOBBIX 3HAHUM, YMEHUU (QOPMYIUPOBATH
UJIEH, TIOHATHS, TUTIOTE3BI O (PU3UUECKUX OOBEKTAX U SIBICHUSIX;

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

IUIAHUPOBAHUE CBOETO PAa3BUTHUA B TPUOOPETEHHH HOBBIX (HU3MYECKUX
3HAHUU;

CTpEMJICHHE aHAJTM3UPOBATH U BBISBISATH B3aUMOCBSI3U MTPUPO/IBI, 00IIIECTBA U
HSKOHOMHUKH, B TOM YHUCJIE C UCIIOJIb30BaHUEM (DU3NUECKUX 3HAHUI;

OLICHKA CBOMX [JEWCTBUM C YYETOM BIMSHUA HA OKDPYXAIIYI0 Cpeny,
BO3MOYKHBIX TJIO0QTBHBIX TTOCIECTBUM.

METANPEAMETHBIE PE3YJIbTATBI

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

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



BBISIBIIATH 3aKOHOMEPHOCTH WM TPOTHUBOPEUHS B pacCMaTpUBAeMbIX (haKTax,
JAHHBIX U HAOFOACHHSIX, OTHOCSIIUXCS K (PU3NIECKUM SIBIICHHSIM;

BBISIBIIATh TPUYUHHO-CIICJICTBEHHBIC CBS3U TPH HW3YYEHUU (DU3NIECKUX
SBJICHMA M TIPOIIECCOB, J€NaTh BBIBOJBI C HCIOJIb30BAHUEM JCNYKTUBHBIX U
WHIYKTUBHBIX  YMO3aKJIIOYEHHM, BBIABUTaTh THUIOTE3bl O  B3aUMOCBS3AX
(bU3UYEeCKUX BEINYHH;

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

Ba3oBnle ucciienoBarejbcKye 1eMCTBUSA.

MCIIOJIB30BaTh BOMPOCHI KaK UCCIIEA0BATEIBCKUII HHCTPYMEHT MTO3HAHUS;

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 WJIM IKCIIEPUMEHTA;

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

MIPOTHO3UPOBATh BO3MOXKHOE JaJIbHEHIIIee pa3BUTHE (PU3UUECKUX MPOIIECCOB,
a TaKKe BBIJBUTATh TMPEIIOJIOKEHUS 00 WX Pa3BUTHH B HOBBIX YCJIOBHUSIX U
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 MPEICTABIICHHUS;

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

CaMOCTOSITEJIbHO  BBIOMpaTh  ONTHUMalbHYIO  (QopMy  mpelncTaBiIcHUs
uHpopMalMu W WUTIOCTPUPOBATH pEIIaeMble 3a7ayd HECJIOXKHBIMH CXEMaMHu,
JarpaMMamu, MHOM Tpadukoil 1 UX KOMOMHAIUSIMU.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIe 1eHCTBHS:

B XOJ€ OOCYXJeHHs ydyeOHOro MmaTepuasa, pe3yJbTaTOB JIA0OPATOPHBIX
paboT W MPOEKTOB 3aJaBaThb BOMPOCHI IO CYIIECTBY OOCYXJIaeMOM TeMbl U
BBICKA3bIBaTh WJEW, HALECJICHHbIE HAa pEUIeHUE 3aJadyd W NOoJJEepKaHue
0J1aroKeIaTeIbHOCTH OOIICHHUS,

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

BBIPAKATh CBOIO TOUKY 3PEHUS B YCTHBIX U TUCBMEHHBIX TEKCTAaX;



nyOIMYHO TMPEACTABIATH PE3YJIbTAThl BBIMOJHEHHOTO (PU3MYECKOTO OIbITA
(9KCTIEpUMEHTA, UCCIIEIOBAHUS, IPOCKTA);

MOHMMATh U MCIIOJNB30BAaTh MPEUMYIIECTBA KOMAaHAHOW M MHIWBUIYaIbHOU
paboThI IPU pelIeHNH KOHKPETHOH (pr3nueckoii mpoodiaembl;

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

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

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

PeryasiTuBHbIe YHHBepPCAJbHbIE YUeOHbIE NeiCTBUS
Camoopranusauus:

BEISIBIIATH TIPOOJIEMBI B )KU3HEHHBIX M YICOHBIX CUTYAIHSIX, TPEOYIOITUX IS
pereHust GU3NIECKUX 3HAHUM;

OPUEHTHUPOBATHCS B  PA3IUYHBIX  MOAXOAAX  TMPUHITHS  PEIICHHM
(MHIMBUAYATBHOE, IPUHSATHE PEIICHUSI B TPYIINE, MPUHATHE PEIICHUA TPYIIION);

CaMOCTOSATEIILHO COCTABJIATh AJTOPUTM pelieHUs (PU3NYECKON 3a7aud WIIH
IJIaH HCCIEOBaHUS C YYETOM UMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEeHTUPOBATh MIpeIjiaraéMble BAPUAHTHI PEIICHUM;

JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTPOJIb, YMOIMOHAJILHBII HHTEJJIEKT:

JaBaTh aJICKBaTHYIO OIICHKY CUTYyaIluu U TIpeJjIarath IjiaH e€ N3MCHCHHUSI,

OOBSCHATh  TPUYHMHBI  JOCTHIXKEHUS  (HEHOCTHMXKEHUS)  pe3yIbTaToB
NeSTeILHOCTH, IaBaTh OIIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCHUTb KOPPEKTHUBHI B JEATEIHHOCTh (B TOM YHCJE B XOJ BBITIOJIHCHHS
(GU3MYECKOr0 HCCIEAOBaHUS WIIM TPOEKTa) Ha OCHOBE HOBBIX OOCTOSITCIIBCTB,
W3MCHUBIINXCS CUTYaIlUi, YCTAHOBJIEHHBIX OMIMOOK, BOSHUKIITUX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEJIU U YCIOBUSM.

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

MPU3HABaTh CBOE MIPABO HA OIMOKY MPH PEIICHHH (PH3NYCCKHUX 3a]1a4 W B
YTBEPKJICHUSIX HA HAYYHBIE TEMBI U TAKOE K€ MPaBO JAPYToro.

ITPEAMETHBIE PE3YJ/IbTATDBI

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



WCITIOJIB30BATh MOHATHUS: (PU3NYECKUE M XUMHUYECKHUE SBIICHUS, HAOIIOIEHNUE,
IKCMEPUMEHT, MOJeNb, THUNOTe3a, CAUHUIBI (U3HMUYECKUX BEIUYHMH, aToM,
MOJIEKYJa, arperaTHbIe COCTOSIHHUS BeliecTBa (TBEPAOE, JKUIKOE, ra3000pa3Hoe),
MEXaHUYeCKOe JBWKEHUE (paBHOMEpPHOE, HEpPaBHOMEPHOE, MPSMOJIMHEHHOE),
TpPaeKTOpHsi, PaBHOJEHCTBYIOWAs cuJl, jAegopManus (ympyras, IUlacTHYecKas),
HEBECOMOCTb, COOOILAIOIINECS COCYIbI;

YBEPEHHO pa3inuaTh sBieHUsA (Iup@dy3us, TEMIoBOE [BHKEHUE YaCTHIL
BEIIIECTBA, PABHOMEPHOE JBWXKEHUE, HEPAaBHOMEPHOE JBWKEHHUE, WHEPIUS,
B3aMMOJICUCTBHUE TEJ, PABHOBECUE TBEP/BIX TEJ C 3aKPEIVIEHHONW OChIO BpAILICHHUS,
nepeaayda JaBlieHUs TBEPIBIMU TeJIaMH, KUAKOCTSIMU W Trazamu, aTMoc(epHoe
JIaBJICHUE; TJIaBaHUE TeJI, IPEBPAIICHHS] MEXaHUYECKOW SHEPTUU) IO OMUCAHUIO UX
XapaKTEpPHBIX CBOWCTB M HAa OCHOBE OIBITOB, JEMOHCTPUPYIOIIMX JaHHOE
(duznyecKoe SBIICHUE,

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

ONKCHIBATh HM3YyYEHHBIE CBOMCTBA TeJl W (PU3UUECKUE SIBJICHUS, UCIOJIb3YS
dbu3nyeckue BeIWYMHBI (Macca, O0BEM, IUIOTHOCTH BEIIECTBA, BpEMS, ITyTh,
CpelHsisi CKOpOCTb, CUJa YNPYrOCTH, CWJIa TSDKECTH, BEC Teja, Cuja TpPEeHUS,
JaBlieHUE TBEPIOTO Teia, JaBJICHUE CTOJ0a KUIKOCTH, BBITAJKHUBAIONIAS CHIIA,
MexaHuveckas pabdoTa, MOIIHOCTb, IJI€YO CHUJIbI, MOMEHT CHJIbI, KO3((ULIIHEHT
MOJIE3HOTO IEUCTBUS MEXAHU3MOB, KHHETUYECKAsl M NOTEHLUUANIbHAS SHEPTHS] ), IPU
ONMMCAHUH TPABUIILHO TPAKTOBATh (DU3UUECKUN CMBICI HCTIOJIb3YEMBIX BEIWYUH,
uX OOO3HAUCHUS W EIUHUIBI (U3UYECKUX BEIMYUH, HAXOIUTh (HOPMYIIHI,
CBSI3bIBAIOIINE JaHHYIO (PU3UUYECKYIO BEJIUYUHY C IPYTUMHU BEJIUYUHAMH, CTPOUTH
rpadMKu U3YYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEITUYUH;

XapaKTEepU30BaTh CBOMCTBA Tell, (U3MUECKUE SBJICHHS U IPOILECCHI,
UCIIOJIB3Yys MpaBUjia CI0XKEHUsl Cuil (BAOJb OJHOM mpsiMoi), 3akoH ['yka, 3akoH
[Tackans, 3akoH ApxwMmena, MPaBWIO paBHOBECUS phiuara (0OJ0Ka), «30JI0TOE
NpPaBUJIO» MEXAaHUWKH, 3aKOH COXPAHEHUS MEXAHMYECKOW HHEpruu, IMpU STOM
JaBaTh CJIOBECHYIO (DOPMYJIHMPOBKY 3aKOHAa M 3alUCHIBATh €r0 MaTeMaTHYeCKOe
BBIPAKEHUE;

CTPOUTH MPOCThbIEe (PU3MUECKHE MOJENIU PEATbHBIX OOBEKTOB, MPOLIECCOB U
SABJICHUM, BBIJEIATh IPU STOM CYIIECTBEHHbIE U BTOPOCTEIIEHHBIE CBOMCTBA



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

OOBACHATh (PU3NYECKHUE SIBICHHUSA, TIPOIECCHl U CBOWCTBA TEJ, B TOM YHCIIE B
KOHTEKCTE CHUTyallud MpaKkTUKO-OPUEHTHUPOBAHHOIO XapakTepa, MW pellaTh
KayeCTBEHHbIC 3a/ladyd, B TOM 4HCJE TpeOyIOIMEe YHUCICHHOIO OLEHUBAHUS
XapaKTepHBIX 3HAYCHUH (PU3NYECKUX BEIUYUH, MPU STOM BBIOMPATH aJeKBATHYIO
(Gu3MYECKYI0 MOJEIb, BBIBISATH MPUUHMHHO-CIICICTBEHHBIC CBSI3U M BHICTPAUBATh
JOTHYECKYI0 IIENOYKY pacCyXJIEHUH C ONOpOM Ha M3yYEHHBbIE CBOWCTBA
(Gu3nyeCcKuX SBJICHUHN, PU3NYECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIENH;

pemary pacyéTHble 3aAauu (B 2—3 JIEHCTBUS) MO M3y4aeMbIM TeMaM Kypca
(bu3uKy, BIOKMpas aIeKBaTHYIO (PU3HUYECKYIO MOJEINb, C UCIOJIb30BAHUEM 3aKOHOB
1 (HOpMYyII, CBA3BIBAIOIMINX (PU3NYECKUE BEIMUMHBI, 3aMMUCHIBATh KPATKOE YCIOBHE
U Pa3BEPHYTOE pEIICHHWE 3a/layM, BBIABIATH HEAOCTAIOLIUE WM H30BITOYHBIE
NaHHble, OOOCHOBBIBATH BBIOOP METOJAa pELIEHUS 3aJauM, MHCIIOJIb30BATh
CIPAaBOYHBIE JaHHBIC, NMPOBOJUTH MaTeMaTHUYECKUE MpeoOpa3oBaHUS M PacUETHI,
OLICHWBATh PEATMCTUYHOCTh TMOJYYECHHOTO 3HAYeHUs (PU3MUECKOW BETMYMUHBI H
OTIPENETATh Pa3MEPHOCTh (PU3MYECKOW BEIWYHMHBI, MOJYYCHHOW MpPH pPELICHUH
3a]a4H;

pacrno3HaBaThb MPOOJEMbI, KOTOPbIE MOYKHO PpEUIUTh MpPU [MOMOLIH
buznyecKkux METOAOB, W TpejaraTh OPUEHTHPOBOYHBIA CIOCOO peIIeHHs, B
ONMCAaHWU  WCCIEIOBAHMS  pPAaclo3HaBaTh  MPOBEPSEMOE  MPEATOIOKEHHUE
(runotesy), UHTEPIPETUPOBATH NOJYyUYEHHBINH PE3yJIbTAaT;

MPOBOJIUTH OTBITHI MO HAOMIOACHUIO (PU3UUECKUX SBICHUN WM (PU3NUECKUX
cBOMCTB Tenl (nuddy3us, TEIIOBOE pPACIIMPECHHE Ta30B, SBJICHUE HHEPIIUH,
W3MEHEHHE CKOPOCTH MPHU B3aUMOJACUCTBUU TeJN, Nepenadya JaBICHUS KUIKOCTHIO
U Ta30M, TPOSBICHHUE NEHUCTBUS aTMOCHEPHOTO MaBJICHHS, NEUCTBHE IMPOCTHIX
MEXaHU3MOB): (HOPMYJIMPOBATh MPEANOI0KEHHE (THUIIOTE3y) O BO3MOXKHBIX
pe3ynbpTaTax HaOJI0IeHUH, CAMOCTOATEIHFHO COOUpaTh YCTAHOBKY M3 M30BITOYHOTO
Habopa o0opyaoBaHus U (OPMYITUPOBATH BHIBOIbI;

NPOBOAUTH TpPsSMbIE M KOCBEHHBICE W3MEpeHUs (PU3MYECKHX BEITUYHH
(paccTosiHUE, IPOMEXYTOK BPEMEHH, Macca Tena, 00bEM Tena, Chia, TeMIeparypa,
IUIOTHOCTh JKUAKOCTH M TBEPJOTO Teja, CUja TPEHHUS CKOJBXEHMS, J1aBJICHUE
BO3/lyXa, BBITAJKMBAIOIIAs CHUJIA, JACUCTBYIOUIas Ha MOTPYXEHHOE B >KUJKOCTh
TEI0, KOAP(PPUIMEHT TOJIE3HOrO0  JIEWCTBUS  NPOCTHIX  MEXaHU3MOB) C
UCIIOJIb30BAaHUEM aHAJIOTOBBIX M LHU(PPOBBIX MNPUOOPOB, OOOCHOBHIBATH BHIOOP
METOJla M3MEpeHUs, (PUKCHUPOBATH IOKa3aHWs NPUOOPOB, HAXOAUTH 3HAUCHUE
U3MEPSIEMOM BETMUYMHBI C TIOMOIIBIO0 YCPEAHEHUS PE3YJIbTaTOB CEPUU U3MEPEHUN U
OLIEHUBATh MOTPEIIHOCTh U3MEPEHUH;



IPOBOJNUTH HECIIOKHBIE AKCIEPUMEHTAJIbHbIE MCCIEIOBAHUSA 3aBUCUMOCTEN
¢u3nyecKuX BENUYHMH (3aBUCHUMOCTH IMyTH PaBHOMEPHO IABMXKYIIETOCS Tela OT
BPEMEHH JBWKCHHS Tea, CUJIbl TPEHHUS CKOJBXKEHHUS OT CHJIBI HOPMAJIbHOTO
JIaBJICHUs, KayecTBa OOpaOOTKM IOBEPXHOCTEW Tel U HE3aBUCUMOCTH CHUJIbI
TPEHHsI OT IUIOIIAJM COINPUKOCHOBEHUS TEJN, CHUJIbl YNPYroCTH OT YJJIMHEHHUS
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 TeEJl, YCIOBUN paBHOBECHUS pblyara
U OJIOKOB): COBMECTHO C YyuuTeneMm (OpMyJIUpoBaTh 3a7adyy M TUIOTE3Y
UCCIIEJOBaHMSI, CaMOCTOSTENbHO IUIAHUPOBATH HCCIIEIOBAaHUE, CAMOCTOSTEIbHO
coOMpaTh HKCIEPUMEHTAIBHYIO YCTAaHOBKY C WCIIOJIb30BAHUEM WHCTPYKIIUH,
MPECTaBIISITh MOJTYYCHHBIE 3aBUCUMOCTH (DM3HUECKUX BEIWYUH B BUJAE TAOJUIl U
rpaUKoB, OLEHUBaTh MOTPEIIHOCTH, JelaThb BBIBOJABI [0 pe3yJibTaTaM
UCCIIEIOBaHMUS;

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

yKa3bIBaTh MPHUHIIMIIBI AEHCTBUS MPUOOPOB M TEXHUUECKUX YCTPOICTB: BECHI,
TEPMOMETpP, JIUHAMOMETp, COOOILIAIOLIMECs] COCyabl, OapoMeTp, pblyar,
MOJIBUYKHBIA U HEMOJBUKHBIN OJIOK, HAKJIIOHHAS! TJIOCKOCTb;

XapaKTepU30BaTh MPUHIIUIIBI JEHCTBUS U3yUYEHHBIX MTPUOOPOB, TEXHUIECKUX
YCTPOMCTB M TEXHOJOTMYECKUX MPOLECCOB C OMOPOM Ha MX OomUcaHus (B TOM
quclie: MOAUIMITHUKY, YCTPOHCTBO BOJONPOBOJIA, THUAPABINYECKUI Tpecc, CU(OH,
MaHOMETpP, BBICOTOMEp, MOPIIHEBOM HACOC, ApEOMETpP), MCIONb3YysS 3HAHUS O
CBOMCTBaXx (U3MYECKUX SBJICHUN UM HEOOXOAMMBbIC (U3MUECKHE 3aKOHBI H
3aKOHOMEPHOCTH;

UCTIONB30BaTh CXEMBl UM CXEMAaTUYHBbIE PUCYHKA H3YYCHHBIX TEXHUYECKUX
YCTPOMCTB, HM3MEPUTEIbHBIX MPUOOPOB M TEXHOJOTUYECKUX MPOLECCOB INpHU
pelieHny Y4eOHO-IPaKTUYECKUX 3a/1a4;

MPUBOAUTH MPUMEPHI (HAXOAUTH HHPOPMALIMIO O TPUMEPAX) MPAKTUUYECKOTO
UCTIONB30BaHUsl (DU3MUECKUX 3HAHWW B MOBCEAHEBHOW XU3HU JUIS OOECTICUeHUS
0e30MacHOCTH TMpU OOpallleHUHd ¢ NMpUOOpaMH U TEXHUYECKUMHU YCTPOMCTBaMH,
COXPAaHEHHUSI 370POBbsI U COOJIIOJEHUS HOPM DKOJOTHYECKOTO IIOBEJICHUS B
OKpYXKaroLIEn Cpeie;

OCYUIECTBJISATH OTOOP UCTOUYHUKOB UH(MOpMAIMKU (PU3UUECKOTO CONECPKAHUS B
HNuTepHeTe, caMOCTOSITENIbHO (QOpMyNHpys TOUCKOBBIA 3allpoc, Ha OCHOBE
UMEIOLINXCA 3HAHUM M TMYyTEM CpPaBHEHHUS pPa3jIMYHBIX HCTOYHUKOB BBLICIATH
uHpOpMAIIMIO, KOTOpas  SIBISIETCS MPOTUBOPEYMBOM WM  MOXKET  OBITh
HEJIOCTOBEPHOM;



UCIIOJIb30BaTh MPU BBHIMOJIHEHUH YUYEOHBIX 33JaHUN HAYYHO-TIOMYJSPHYIO
auTepaTypy (pU3MUecKoro coaep)kaHus, CIpaBOYHBIE MaTepUaibl, PECYpChbl CETH
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 WMH(pOpMaluu (PU3HUECKOTO COJAEp’KaHUs, B TOM YHCIIE
nyOIMYHO JAeNaTh KpaTKUe COOOMIEHHS O pe3ysbTaTax MPOEKTOB WM Y4eOHBIX
UCCIICIOBAaHHUM, TPU STOM TPAMOTHO HCIIOJIB30BaTh W3YUEHHBIH TMOHATHHHBINA
ammapar Kypca GU3UKHU, COMPOBOXKIAThH BHICTYIUICHUE NTPE3EHTALINEH;

OpY BBINOJHEHUH Y4YEOHBIX TPOCKTOB M HCCIEJOBAHUN pacHpencisiTh
00SI3aHHOCTH B TPYIINIE B COOTBETCTBUU C IMOCTaBJICHHBIMH 3aJauaMu, CICTUTH 3a
BBITIOJTHEHUEM TUIaHA JEHCTBHUM, aJleKBaTHO OIICHUBATh COOCTBEHHBIA BKJIAJI B
NESATENIbHOCTh ~ TPYIIIbI, BBICTpaMBaTh KOMMYHUKATHBHOE B3aUMOJEHCTBUE,
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 COCTOSIHUS BEUIECTBA, KPUCTAJUIMYECKUE U
amop(HbIE Tena, HACBIIICHHBIA W HEHACBHINICHHBIA Map, CHOCOObI M3MEHEHHUS
BHYTPEHHEW DJHEPIrUM, OJJEMEHTAPHBIA OJJIIEKTPUYECKUN 3apsl, IPOBOIHUKH,
NOJIYIPOBOJHUKH, TU3IEKTPUKHA, HICTOYHUKHN ITOCTOSTHHOTO TOKA, AJIEKTPUUECKOE U
MarHUTHOE TOJsl, ONTHUYECKas CUCTEMA) U CHUMBOJIMYECKUN S3BIK (PU3MKHU TNpU
pElIeHUH YYEOHBIX U MPAKTUUYECKUX 3a/]a4;

YBEPEHHO pa3linyaTh SIBJIICHUS (TEIJIOBOE paclIMpeHHe (C)KaTue), TEIIOBOe
paBHOBECHE, MOBEPXHOCTHOE HATSKEHUE, CMAYMBaHUE, KalWUIIPHBIE SBICHUS,
UCIapeHue, KOHJAEHCAlus, IUIaBJIEHUE, KpUCTAUIM3alys, KHUIIEHHE, CIOCOObI
Terionepeaadyu (TermIonpOBOAHOCTb, KOHBEKIIMS, U3TyUYEHHUE), TEIUIOBbIE MOTEPH,
ANEKTpU3aLUsl TeJ, B3aUMOJCHCTBUE 3aps/ioB, JCHCTBUS DJEKTPUUYECKOTO TOKA,
KOPOTKOE€ 3aMbIKaHHE, B3aUMOJICHCTBUE MAarHUTOB, IEHCTBUE MArHUTHOT'O MOJIS Ha
IIPOBOJHUK C TOKOM) II0 ONHMCAHUI0 MX XapaKTEpPHbIX CBOMCTB W Ha OCHOBE
OTIBITOB, AEMOHCTPUPYIOIIUX JaHHOE (PU3NUECKOE SBIICHUE;

pacno3HaBaThb — NPOSBICHHE  M3YYEHHbIX  (U3MYECKUX  SIBJICHUU B
OKpyXxaromeM wmupe (B TOM uucie (U3HYECKUE SIBICHHUS B MPUPOIE:
MIOBEPXHOCTHBIE W KallWJUISIPHBIE SIBJICHHUS B IMPUPOJE, KPUCTAUIBI B IPUPOJE,
uznyyenue CoiiHia, 3aMep3aHue BOJIOEMOB, MOPCKHE OpH3bl, 00pa3oBaHUE POCHI,
TyMaHa, WHEs, CHEra, JJIEKTPUYECKUE SIBICHUS B aTMocdepe, SIEKTPUYECTBO
’KUBBIX OpPraHU3MOB, MarHUTHOE ToJie 3eMiid, Apeid MOITCOB, POJIb MAarHUTHOTO
noyist JUisl KU3HM Ha 3emiie, TMOJSIPHOE CHUSHUE), MpPU OSTOM TIEPEBOJUTH



NPAaKTHUECKYI0 3a7ady B y4eOHYI0, BBIACNATh CYIIECTBEHHbIE CBOWCTBA
(mpu3Haky) GU3HUECKUX SBICHMUIA;

ONKCHIBATh HW3yYEHHBIE CBOMCTBA TeJ M (PU3UUECKUE SIBJICHUS, UCIOJIb3YS
dbu3nyeckue BEIUYUHBI (TeMIepaTypa, BHYTPEHHSII DHEpPrusi, KOJUYECTBO
TEIJIOThI, paboTa rasa, yjeibHas TEMJIOEMKOCTh BEIECTBA, YIAEJNbHAas TEIJIOTa
IUIaBJICHUS, YAENbHas TEIUIOTa NapooOpa3oBaHMs, yJElbHas TEIUIOTAa CrOpaHUs
TOIINBA, KOA()(PUIIMEHT MOIE3HOTO ACHCTBUS TEIUIOBOM MAIIMHBI, OTHOCUTENIbHAS
BJIQKHOCTh BO3AYyXa, DJEKTPUYECKUM 3apsii, CcuUja TOKa, DIEKTPUUYECKOe
HaIpsHKEeHUE, COMpOTHBIEHHE NpoBoAaHUKa, DJ[C B 1enM MNOCTOSHHOTO TOKA,
ANEKTPUUECKOE YAEIbHOE COMPOTUBJICHUE BEIIECTBA, pabdoTa U MOIIHOCTh
AIEKTPUYECKOrO TOKA), MPX OMUCAHUHU PABUIIBHO TPAKTOBATH (PU3NYECKUIA CMBICT
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHUS U €OUHULBI (PU3NYECKHX BEIUYHH,
HaXOoJUTh (OPMYJIbI, CBA3BIBAIONIUE JTAHHYIO (U3UYECKYIO BEJIMYUHY C JAPYTUMU
BEJTMYMHAMU, CTPOUTH IpadUKN U3yYCHHBIX 3aBUCUMOCTEN (DU3MUECKUX BEJIMUWH;

XapaKTEepU30BaTh CBOMCTBA Tell, (U3MYECKUE SBJICHHS U IPOLECCHI,
UCIIOJIb3YsI OCHOBHBIE TIOJIOXKEHHSI MOJIEKYJISIPHO-KUHETUYECKON TEOPUU CTPOEHUS
BEILECTBA, YPAaBHEHHE TEIUIOBOTO OajlaHCa, 3aKOH COXPAHEHHS SJEKTPUUYECKOTO
3apsna, 3akoH KysnoHa, NpUHUMI CYNEPIIO3UIHMM 3JIEKTPUYECKUX II0JEH, 3aKOH
Owma nnst yyacTka menu, nmpasuia Kupxroda, 3akon Oma 1715 MOTHOM 1€ , 3aK0H
Jlxoyns-JIeHua, 3aKOH COXpaHEHMs] 3HEPIUM, MPU ITOM paszauyaTh CIOBECHYIO
(GOpMYIMPOBKY 3aKOHA U €r0 MaTEMAaTUYECKOE BhIPAKEHUE;

CTPOUTH MPOCTbIE (PU3MUECKHE MOJENIU PEATbHbIX OOBEKTOB, MPOLIECCOB U
SBJIICHUM, BBIJEJATh IPU 3TOM CYLIECTBEHHBIE M BTOPOCTEIICHHBIE CBOMCTBA
00BEKTOB, MPOIIECCOB, SIBJICHUHN, TPUMEHITh (PU3UIECKUE MOJCIHN JIJIs1 OOBICHEHHUS
(U3MYECKUX MPOILIECCOB U PEIIEHUs YUEeOHBIX 3a/1a4;

OOBSACHATH (PU3UYECKUE SIBJICHUS, IPOLECCHl U CBOWCTBA TEJl, B TOM YHCJIE U B
KOHTEKCTE€ CHUTyallud MPaKTUKO-OPHUEHTUPOBAHHOIO XapakTepa, M pelaTh
KayeCTBEHHbIE 3a/ayd, B TOM 4YHCIIe TpeOylolIie YHCIEHHOTO OLIEHUBaHUS
XapaKTEPHBIX 3HAUYCHUU (PU3NYECKHX BEJMYHUH, [PU 3TOM BBIOMpATH aJIEKBATHYIO
(bU3MYECKYI0 MOJIENb, BBISBIATh MPUYMHHO-CIEICTBEHHbIE CBA3M U BBICTPAUBATh
JIOTUYECKYIO0 ILIEMOYKY pacCyKJIEHUM C OIOPpOM Ha M3YYEHHBIE CBOMCTBA
buznyecKux sIBICHUHN, PU3NYECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MO/JIEIH;

YBEPEHHO pellaTh pacu€THbIC 3ajadu (C Omopoil Ha 2—3 ypaBHEHMS) IO
U3y4aeMbIM TeMaM Kypca (pU3uKH, BbIOMpas aJieKBaTHYIO (DU3NYECKYI0 MOJEIb, C
UCIIOJIb30BAaHUEM 3aKOHOB M (HhOpPMYJ, CBA3BIBAIOLIUX (PU3UYECKHE BEIUYMHBI,
3alMCBIBATh KPATKOE YCJIOBUE M pa3BEPHYTOE pEIICHUWE 3a/1ayd, BBISABIATH
HEJOCTAIONINE WIH U30BITOUHbIE JaHHbIE, 000OCHOBBIBATH BHIOOP METO/AA PELICHUS
3a/layd, MCHOJb30BATh CIPABOYHBIE JaHHbIE, MPUMEHATH METOJAbl aHAIM3a
pa3MepHOCTEH, UCMONb30BaTh IpaduuecKkre METOAbl PElIeHUs 3aj]lay, MPOBOJIUTH



MaTeMaTHYeCKUe TMpeoOpa3oBaHUs U pPacu€Thl, OIECHUBATh PEATHUCTUYHOCTD
MOJyYEHHOTO 3HAYeHUs (U3MUECKON BEIMYMHBI U OMPEICNATh Pa3MEPHOCTh
bu3znyecKoil BETUYUHBI, MTOTYYSCHHON MPU PEIICHUH 33/1a4U;

pacrno3HaBaTb MPOOJEMBI, KOTOPbIE MOYKHO PpEUIMTh MpPU OMOUIU
(¢u3NYECKUX METOAOB, M Npe/jlaraTb OPUEHTHUPOBOUHBIM CIIOCOO peIlIeHUus, B
ONMCAHWM  HUCCJENOBAHMS  PAacloO3HaBaTh  MPOBEPSEMOE  IMPEINOJI0KECHHE
(rumnoTesy), UHTEPIPETUPOBATH MOTYUEHHBIN PE3YNbTAT;

IPOBOAUTD OMBITHI [0 HAOMIOACHNUIO (PU3NUECKUX SBICHUM WM (PU3NUECKUX
CBOMCTB Ten (KanWUISPHBIC SIBJICHMS, 3aBUCUMOCTb IaBJICHHUS BO3/yXa OT €ro
o0béMa W TeMHepaTyphl, CKOPOCTH IIpoLiecca OCThIBaHMs (HArpeBaHus) IpH
U3Jy4eHUH OT LIBETa H3JIydarouledl (MOIJIOMIAaroneil) MOBEPXHOCTH, CKOPOCTh
UCIIAPEHUs] BOJbBI OT TEMIIEPATypbl JKUJAKOCTH M IUIOMAIU €€ IMOBEPXHOCTH,
NIEKTPU3ALUs TEJI U B3aUMOJECHCTBHE ICKTPUUYECKUX 3aps0B, B3aNMOJECHCTBHE
IIOCTOSIHHBIX MarHUTOB, BU3YyaJIM3alMsl MArHUTHBIX I1OJIEN TOCTOSIHHBIX MAarHUTOB,
JEHUCTBUS MAarHUTHOTO TOJIA Ha MPOBOJHHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHMTaA,
CBOMCTBA 3JIEKTPOJIBUraTesl MOCTOSHHOIO TOKA): (POPMYIHPOBATH MPOBEPSIEMOE
NpeanojoxkeHue (TUnore3y) O  BO3MOXKHBIX — pe3yibTaTax  HaOJIOJICHUM,
CaMOCTOSITENIbHO cOOMpaTh YCTaHOBKY M3 M30BITOYHOrO Habopa 00OpyIoBaHMS,
OIKCHIBATh XOJ1 ONbITa U (POPMYITHPOBATH BHIBOJBL;

IPOBOJUTH TMpSAMbIE M KOCBEHHbIE HW3MEpPEHHsS] (DU3MUECKUX BEITUUYHUH
(Temneparypa, OTHOCUTENbHAs BIAXHOCTh BO3JyXa, CUJa TOKa, HAIpPSIKEHUE,
ylenabHas TeIUIOEMKOCTh BEIECTBA, CONPOTHBIICHWE IPOBOJHUKA, padboTa Hu
MOIIHOCTh 3JIEKTPUUYECKOTO TOKA) C MCHOJIb30BAHUEM AHAJIOTOBBIX U LU(PPOBBIX
pubOpPOB, 0OOCHOBBIBATH BHIOOP MeETOJa M3MepeHus, (UKCHPOBATH TMOKA3aHUS
npuOOPOB, HAXOAUTH 3HAYECHUE M3MEPSEMOM BEIIMYMHBI C TOMOILIBIO YCPEIHEHUS
PE3YyIBTATOB CEPUM U3MEPEHUM U OLICHUBATH MOTPENTHOCTh U3MEPEHUM;

IPOBOANUTH HKCIIEPUMEHTAIbHbIE MCCIEIOBAHUS 3aBUCUMOCTEH (PU3MUECKUX
BEJIMYMH (3aBUCHMOCTH JIaBJICHHUS BO3AyXa OT €ro o0béMa M HarpeBaHUs WIIU
OXJIQXKJICHUS, UCCIIEOBAaHUE SIBJICHUS TEMJI000MEHA IPU CMEIIUBAHUU XOJIO0JHOMN U
ropsiueii  BOABI, 3aBUCUMOCTH CONPOTUBIEHUS TMPOBOJHHMKA OT €ro JUIMHBI,
IUIOIIAAN TOMEPEYHOr0 CEYEHHS M YACJIBHOIO COMPOTUBJICHHUS BEIIECTBA
IIPOBOJIHUKA, CHJIBI TOKA, NMPOTEKAOIIEr0 Yepe3 MPOBOJHUK, OT HAIPSHKEHUS Ha
IIPOBOJIHUKE, MCCIIEIOBAHUE MOCIEAOBATEIBHOIO U IMAPAUIEIBHOTO COEAUHEHUN
IIPOBOJTHUKOB): COBMECTHO C Yy4yuTeJIeM (POPMYyJIHMpPOBATh 3aJady U THUIIOTE3Y
UCCJIEIOBAHMSI, CAMOCTOSITEBHO IUIAHMPOBATh MCCIEIOBAHUE, CAMOCTOSITEIbHO
coOupaTh HKCIEPUMEHTAIbHYIO YCTAaHOBKY C HCIOJIb30BaHUEM WHCTPYKIIUH,
IPEJCTaBIISTh MMOJTYYSHHbIE 3aBUCUMOCTU (DPU3HUECKUX BEJIUYUH B BUAE TAOJHUIl U
rpaukoB, OLEHUBATh MOTPEIIHOCTH, JeJaTh BBIBOJBI 1O pe3yibTaTaM
UCCIIEJOBaHMSI;



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

XapaKTEePU30BaTh MPUHITUIIEI IEUCTBUS W3YYCHHBIX MTPUOOPOB, TEXHUUECKHIX
YCTPOMCTB M TEXHOJOTHYECKUX MPOIECCOB C OMOPOM Ha MX OmHcaHus (B TOM
YuClie: CUCTEMa OTOIUICHUS JIOMOB, TUTPOMETp, MapoBas TypOWHA, aMIepMeTp,
BOJIbTMETP, CUETUYHK AJIEKTPUUECKON IHEPTHH, dJIEKTPOOCBETUTEIbHBIE MPUOOPHI,
HarpeBaTelIbHbIE  3JEKTPOnpHOOpbl  (IPUMEpPBI), MPEJOXPAHUTENH U HX
NpUMEHEHUEe B OBITY W TEXHUKE, NPUMEHEHUE IOCTOSIHHBIX MArHUTOB,
AJIIEKTPOMArHUTOB, AJEKTPOJBUTATENb MOCTOSIHHOTO TOKA), MUCIOJIb3Ysl 3HAHUS O
CBOMCTBaX (PU3MYECKUX SBJICHHM, HEOOXOIUMble (PU3NYECKUE 3aKOHBI H
3aKOHOMEPHOCTH;

pacrmo3HaBaTh TPOCTBIE TEXHHYECKHE YCTPONCTBA U HW3MEPHUTEIbHBIC
npuboOpsl MO CXeMaM M CXEMaTHYHBIM PHUCYHKaM (KHUIKOCTHBIM TEPMOMETP,
TEPMOC, TCHUXPOMETp, TUTPOMETp, JBUTaTellb  BHYTPEHHEr0  CrOpaHus,
ANEKTPOCKOI,  PEOCTaT), COCTABIATh CXEMbl JJIEKTPUYECKHX Iened ¢
NOCJIEIOBATENbHBIM W TNApAJJICIbHBIM COEIMHEHHEM 3JEMEHTOB, pasjinyas
YCIIOBHBIE 0003HAUYEHHMS AJIEMEHTOB IEKTPUUECKHUX LIENEi, UCIO0Ib30BaTh CXEMbI
U CXEMaTHUYHbIC PUCYHKH W3YYCHHBIX TEXHHUYECKUX YCTPOMCTB, U3MEPHUTEIHHBIX
npuOOpPOB U TEXHOJIOTUYECKUX TPOLIECCOB MPU PEIICHUH Yy4€OHO-TIPAKTUYECKUX
3ajay;

NPUBOAUTH MPUMEPHI (HAXOAUTH HHPOPMALIMIO O TPUMEPAX) MPAKTUIECKOTO
UCIOJIb30BaHusl (PU3MUECKUX 3HAHUU B MOBCEAHEBHOW YXU3HU Ui OOecreueHus
0e30macHOCTH TIPU OOpaIlleHuH C MPUOOpaMU W TEXHUUYECKHUMH YCTPOUCTBAMH,
COXpaHEHHUsl 370pPOBbsI U COOJIIOJIGHUS HOPM DKOJIOTMYECKOTO IIOBEJICHUS B
OKPYKaIOIIEN CpeIE;

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

UCTIONIb30BaTh TPU BBHIMOJTHEHUH YUYEOHBIX 3aJaHUN HAYYHO-TIOMYJSPHYIO
JUTEPATYpy (PU3NYECKOTrO COAEpKaHUs, CIPAaBOUYHbIE MaTepHalbl, PECYPChl CETU
WNuTepHeT, BianeTh mnpuéMamMu KOHCIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHUs
uH(OpMAIUU U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;

CO3/1aBaTh COOCTBEHHBIC THUCHMEHHBIE M KpaTKWE YCTHBIE COOOIIEHUS,
0000611ast “HOOPMALIUIO U3 HECKOJBKUX UCTOUYHUKOB (PU3UYECKOTO COACPKaHUS, B
TOM  YWCIe MyOJNMYHO  TPEJACTaBISATH  Pe3yJbTaTbl  MPOEKTHOW WA
UCCIIEIOBATENBCKOM I€ATEIbHOCTH, IPU 3TOM T'PAMOTHO HMCIIOJIb30BATh N3YYSHHbBIN
NOHATUWHBIN  ammapar  Kypca  (U3HKM,  CONPOBOXKIATh  BBICTYIICHUE
MPE3CHTALIUEN;



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

K koHiy oOyueHuss ¢ 9 knacce npelIMETHbIE pPe3yJbTaThl Ha YriayOJICHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIIUXCSI YMEHUIA:

UCITIOJIb30BAaTh MOHATHUSA (CHCTEMA OTCYETA, OTHOCUTEIBHOCTh MEXAHUYECKOTO
JIB>KCHUSI, HEBECOMOCTh U TMEPETPy3KH, IEHTP TKECTH, MEXAaHUYECKUE BOJIHBI,
3BYK, WH(QPa3ByK U YIbTPa3BYK, 3JIEKTPOMArHUTHBIE BOJIHBI, PEHTTEHOBCKOE
U3ITy4YeHHE, IIKaJIa 3JIEKTPOMArHUTHBIX BOJIH, HCTOYHUKUA CBETa, OJM30PYKOCTh U
JATbHO30PKOCTh, CHEKTPhl MCITyCKaHWs M MOIJIOLIEHUs, anb(a-, Oeta- U ramma-
U3JIyYEHUs, U30TOMbI, SACPHAS U TEPMOSJEpHAsT PHEPreTUKa) U CUMBOJIMYCCKUM
S3bIK (PU3UKY TIPU PEIICHUU YU€OHBIX U MPAKTUUECKUX 33]1a4;

YBEPEHHO  pa3juyarh  sBJIEHUA (paBHOMEpPHOE U  HEpPaBHOMEPHOE
NPSIMOJIMHEWHOE JIBUKEHUE, PaBHOYCKOPEHHOE MPSMOJIMHEHHOE JIBUKEHUE,
CBOOOJHOE MAaJ€HHE TE€J, JABW)KEHHE IO OKPYKHOCTH, B3aHMMOJICHCTBHE TeEI,
paBHOBECHE MAaTEpUAIbHOM TOYKH, PEAKTUBHOE JBUKEHUE, HEBECOMOCTb,
KojebarenpHOe JABWKEHHE (TapMOHHMYECKHE, 3aTyXalollhe, BBIHYXICHHbBIC
KoJieOaHus), PE30HAHC, BOJIHOBOE JBW)XECHHE (PacmpoCTpaHEHUE M OTpaKeHHE
3ByKa, HHTephepeHIus U qudpakius BOIH), TPSIMOJIMHEHHOE PacIpOCTpaHEHHUE,
OTpaXEHUE M TMPEJIOMJICHUE CBETa, IMOJHOE BHYTPEHHEE OTpaKeHUE CBETAa,
pasnokeHre Oeoro cBeTa B CHEKTP W CJIOXEHUE CIEKTPaJbHBIX LIBETOB,
€CTECTBEHHAsl  PAJMOAKTUBHOCTb, BO3HUKHOBEHUE JIMHEMYATOrO  CIEKTpa
U3ITy4YCeHHs) TI0 OINUCAHUIO WX XapaKTEPHBIX CBONCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UUYECKOE SIBJICHUE;

pacro3HaBaTh  TPOSIBJIGHUE  HW3YYEHHBIX  (PU3MUECKUX  SBICHUU B
OKpY>KarolieM Mupe (B TOM uuciie GU3NYECKHUe SBJICHUS B MPUPOJC: MPUIUBBI U
OTJIUBBI, ABUXKEHUE TIaHET COJIHEUYHOM CHCTEMBI, PEaKTUBHOE JBUKECHHUE KUBBIX
OpTraHU3MOB, BOCIPHUATHE 3BYKOB JKMBOTHBIMH, 3E€MIICTPSACEHHUE, CEHCMUYECKHUE
BOJIHBI, IIyHAMH, 3XO0, LIBETA TEJ, ONTUYECKUE SIBJICHUS B IPUPOE, OMOJIOTHYECKOE
JNEUCTBUE BUIUMOTO, YIbTPA(PHUOJIETOBOTO U PEHTTEHOBCKOIO HU3IyYEHHUIH,
€CTECTBEHHBIN PaJIMOAKTHBHBIA (OH, KOCMUYECKHE JIy4d, PaTUOAKTUBHOE
U3JIy4YEeHUE NPUPOJIHBIX MHUHEPAJOB JIEUCTBUE PAJMOAKTUBHBIX HW3JIYYEHUU Ha
OpraHu3M 4YEJIOBEKa), MPU 3TOM NEPEBOJUTH MPAKTUYECKYIO 3a/a4y B YUYEOHYIO,
BBIICJISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKU) (PU3UUECKUX SIBICHHM;

OMKCHIBATh HU3YUYEHHBIE CBOMCTBA Tell W (U3UUECKHUE SIBJICHUSA, UCIOJb3YS
bu3ndecKkue BENWYMHBI (CpeAHSE W MTHOBEHHAas CKOPOCTh Tela TIpH



HEPaBHOMEPHOM JIBH)KEHHH, YCKOpPEHHUE, MEepPEMENIEHUE NPU PaBHOYCKOPEHHOM
OPSIMOJIMHEMHOM  JIBIDKEHHM,  YIJIoBasi  CKOPOCTb,  LIEHTPOCTPEMHTEIBHOE
YCKOpEHUE, CHJIa TPEHMSI, CHJIa YIIPYTOCTH, CUJla TSHKECTH, YCKOPEHUE CBOOOIHOTO
NaJIcHUs, BEC TeJa, LIEHTP TSKECTH TBEPJOTO Teja, UMILYJIbC TeJla, UMITYJIbC CUIIBI,
MOMEHT CHJIbl, MEXaHUUYECKasl paboTa U MOIIHOCTh, OTEHIMAIbHASI SHEPTHS TENa,
MOJHITOrO HaJl MOBEPXHOCTHIO 3€MJIM, TOTEHIMATbHAS YHEPTUS CKATOU MPYKUHBI,
KHMHETHYECKasi JHEpPrus, IOJIHAs MEXaHWYecKas SHEeprusi, NEepHoJ M YacToTa
Kosie0aHul, MepuoJ MaTEMATUYECKOTO U MPYKUHHOIO MasTHUKOB, JIMHA BOJIHBI,
IPOMKOCTh 3BYKa M BBICOTA TOHA, CKOPOCTb CBETa, IOKa3aTelb MPETOMIICHUS
Cpenpl), TMpU ONHWCAHWU TPABUIBHO TPAKTOBaTh  (PU3MUECKUH  CMBICH
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHUs] M €IUHULBI (PU3NYECKHUX BEIUYUH,
HaXOoJUTh (OPMYJIbI, CBA3BIBAIOUIME JTAHHYIO (PU3MYECKYIO BEJIMYHUHY C APYTUMU
BEJIMYMHAMU, CTPOUTH I'paUKHU U3YyUEHHBIX 3aBUCUMOCTEN (PU3UYECKUX BEJINYMH;

XapaKkTepu30BaTh CBONCTBA Ted, (U3NYECKUE SIBICHHUS U IPOLECCHI,
UCIIOJIb3Ysl 3AKOH COXPAHEHUsl SHEPrUH, 3aKOH BCEMHUPHOTO TATOTEHUS, TPUHIUI
CYNEpIO3ULIMA CHUJI, MPUHLMI OTHOCUTENbHOCTH ['anmunesi, 3akoHsl HbIOTOHA,
3aKOH COXpAHEHUs MMIYJbCa, TEOPEMY O KMHETUYECKOM SHEpPruM, 3akoH ['yka,
3aKOH bepHyim, 3aKOHBI OTpa)k€HUs U MPEJOMIICHHUS CBeTa, (OpMYJly TOHKOU
JIMH3BI, TUIAHETAPHYIO MOJEJIb ATOMA, HYKJIOHHYIO MOJIETb ATOMHOTO S1pa, 3aKOHBI
COXpaHEHMs 3apsI0BOIO0 U MAacCCOBOI0 YHMCEN MPH SAEPHBIX PEAKIUAX, IPH ITOM
pa3ianyaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA U €70 MATEMAaTUYECKOE BBIPAKEHUE;

CTPOUTH (PU3UYECKHE MOJEIN PEATbHBIX OOBEKTOB, MPOLIECCOB U SIBICHUH,
BBIIETISATh IIPU 3TOM CYIIECTBEHHbIE M BTOPOCTEIIEHHBIE CBOWCTBA OOBEKTOB,
IPOLECCOB, SIBICHUN, NPUMEHATh (PUINUYECKUE MOJEIH I OOBICHEHUsS
(U3MYECKUX MPOILIECCOB U PEIIEHUs YUEeOHBIX 3a/1a4;

OOBSACHATh (PU3NYECKUE SBJICHUS, MPOLECCHl U CBOWCTBA TE€J, B TOM YHUCIE B
KOHTEKCTE€ CHUTyallMil MPaKkTUKO-OPUEHTHPOBAHHOIO XapakTepa, W pelaTh
KayeCTBEHHbIE 3a/ladyd, B TOM 4HCIE TpeOyrolMe YHUCICHHOTO OLEHUBAHUS
XapaKTEPHBIX 3HAUYCHUU (PU3NYECKHX BEJMYHUH, [PU 3TOM BBIOMpATH aJIEKBATHYIO
(bU3MYECKYI0 MOJIENb, BBISBIATh MPUUMHHO-CIEICTBEHHBIE CBA3M U BBICTPAUBATh
JIOTUYECKYIO IENOYKY pacCyX AeHUH M3 2—3 1IaroB ¢ ONOpONl Ha HU3y4YCHHbIE
CBOMCTBA (PU3MUECKUX SIBJICHUM, (PU3NUECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIEIH;

YBEPEHHO pelaTh pacy€THHIE 3a7aud M0 M3y4yaeMbIM TeMaM Kypca (U3HKH,
BBIOMpAsl aJeKBATHYIO (PU3UYECKYIO MOJIETb, C HCIOJIb30BAHUEM 3aKOHOB U
dbopmyI, CBA3BIBAIOIINX (PU3NYECKHUE BEIMYMHBI, 3alIMCHIBATh KPATKOE YCIOBHUE U
pa3BEPHYTOE pELICHHE 3aJaud, BbBIABIATh HEAOCTAIOUIME WJIA H30BITOYHBIC
naHHbIe, OOOCHOBBIBATH BHIOOP METOJAa pELICHUS 3aJauyH, KCIOIb30BaTh
CIPABOYHBIE JAaHHbIC, IPUMEHATh METO/bl aHAIN3a Pa3MEPHOCTEM, HUCIOIb30BATh
rpaguyeckue  METOJbl  pelIeHMs]  3ajad, [POBOAUTh  MaTeMAaTUYECKUE



npeoOpa3oBaHus U pacy€Thl, OLEHUBATh PEATHUCTUYHOCTh MOJYYEHHOTO 3HAUYCHUS
¢u3nyecKol BEMTUYMHBI U OMNPEACNATh Pa3MEPHOCTh (DU3HUECKON BEIWYHHBI,
MOJTyYEHHOM MPH PEIICHNUN 3aauH;

pacro3HaBaTh MPOOJEMBbI, KOTOPHIE MOXHO pEUIUTh MpU  [OMOIIU
bu3MUecKuX METOJI0B, M MpeajiaraTb OPUEHTUPOBOYHBIM CHOCOO pelleHus, B
ONMCAaHWUU  UCCIEIOBAHMS  pPAaclo3HaBaTh  MPOBEPSEMOE  MPEATOIOKEHHUE
(rumote3y), OLIGHWBATh TMPABUIBHOCTh TMOPAAKA TPOBEACHUS HCCIEIOBaHUS,
MHTEPHPETUPOBATH MOJTYUYCHHBIN PE3yJIbTaT;

MPOBOJUTH OMbBITHI MO HAOMIOACHUIO (PU3UYECKUX SIBICHUN WM (HU3MUECKUX
CBOMCTB Ten (M3ydyeHHe BTOporo 3akoHa HproTOHa, 3aKOHAa COXpaHEHMsI YHEPTUH,
3aKOHA COXpaHEHHS WMITYJIbCa, JNEHCTBHE 3aKOHAa bepHYM W BO3HUKHOBEHHE
NOIBEMHONW CHJIBI KpbUIa, 3aBUCHMOCTh TMEpHOAa KOJeOAaHWW MPYKUHHOTO
MasgTHUKa OT MAacChl TIpy3a M KECTKOCTU TPYKUHBI W HE3aBUCUMOCTH OT
aMIUTUTYJbl  MaJIbIX KOJeOaHWi, TMPsSMOJIMHEHHOE pacnpoCTpaHEHUE CBETa,
pas3ioxeHne OeNoro cBeTa B CHEKTP, U3YUCHHE CBOMCTB M300paXEHUS B MIIOCKOM
3epKajie U CBOMCTB M300paKeHHS MpeIMeTa B cOOMparolel JIMH3e, HAOII0eHUE
CIUIOIIHBIX M JUHEWUYATBHIX CIIEKTPOB M3IMy4deHUs): (pOpMyIHpoBaTh MPOBEPSIEMOE
OpeanoyiokeHue  (TUIoTe3y) O  BO3MOXKHBIX — pe3yjbTaTaXx  HaOJIO/IEHUH,
CaMOCTOATENILHO COOMpPATh YCTAHOBKY M3 M30BITOYHOTO Habopa 00OpyHaOBaHWS,
OTKCHIBATh XOJI OTBITa U (POPMYITHPOBATH BHIBOJIBL;

IPOBOAUTH TPU HEOOXOAMMOCTH CEpPHUI0 TPSMBIX H3MEPEHHM, OMpeaessis
CpeqHee 3HAYeHHE M3MEpPSIEMON BEIMYMHBI M  ONpEAeNsiss MOTPEIIHOCTb
pE3yNbTaTOB MPSMBIX H3MEPEHM, OOOCHOBBIBATH BBIOOpP CIOCOOA H3MEpPEHUs
(M3MepUTENBHHOTO MPUOOpa);

POBOJNTH KOCBEHHBIEC U3MEPEHUST (PU3NIECKUX BEIUYUH (CPEIHSST CKOPOCTh
U YCKOpEHHE Tella NpU PaBHOYCKOPEHHOM JABI)KEHUH, YCKOpPEHHE CBOOOIHOTO
najieHusi, KECTKOCTh  MPYXKHUHBI, KOIDPUIIMEHT  TPEHUS  CKOJIbKEHUS,
MEXaHMUYeCKas paboTa M  MOIMHOCTh, dYacToTa H IEpHOJ  KojcOaHuM
MaTEeMaTHYeCKOTO0 W TPYXHHHOTO  MAasTHUKOB, (OKYCHOE  pacCTOsSHHUE
coOuparomied JUH3bI W €€ ONTUYecKas Cuila, pPaAUOaKTUBHBIA (OH) C
UCIIOJIb30BAaHUEM aHAJIOTOBBIX W LU(POBBIX MPUOOPOB: 0OOCHOBBIBATH BHIOOD
METOJla HW3MEpEHHs, IUIAHUPOBAaThb M3MEPEHUs, CaMOCTOATEIBHO COOMpaTh
DKCIIEPUMEHTAJIbHYI0 ~ YCTAaHOBKY,  BBIYHCISATH  3HAYEHWE  BEIUYUHBI U
aHAJIM3UPOBATh TMOJNYYCHHBIC PE3yJIbTaThl, OIEHUBAS MOTPEIIHOCTh PE3YJIbTATOB
KOCBEHHBIX U3MEPEHUN;

IPOBOANUTH HKCIEPUMEHTAJIbHbIE MCCIIECIOBAHUS 3aBUCUMOCTEH (PU3NYECKUX
BEJIMYMH (3aBHCUMOCTh IIyTH OT BPEMEHH NPU PAaBHOYCKOPEHHOM JBHXKEHHH O€3
HAYaJbHOM CKOPOCTH, 3aBHUCHUMOCTh CHJIBI TPEHUS CKOJBXEHHUS OT CHJIbI
HOPMAJIbHOTO JaBJICHUs, MepuoAa KoJieOaHUH MaTEeMaTHYECKOro MasiTHUKA OT



JUIMHBI HWUTH, OIpENeJeHHE YCKOPEHHs CBOOOAHOTO NaJEHHUSA, HCCIEIOBAHHE
W3MEHEHUS BEJIMYMHBI M HAIMpaBJIECHUS WHAYKIMOHHOTO TOKAa, 3aBHCHUMOCTH yTja
OTpaXEHUs CBETa OT yrja NaJeHus, yria NpeJOMJIEHUS OT YIUIa MaJCHHS
CBETOBOTO JIy4ya, HCCJEJOBAHME TPEKOB: HU3MEPEHUE OSHEPIMH YACTHUIIBI I10
TOpMO3HOMY MyTH (110 ¢oTorpadusimM)): COBMECTHO C yUHUTENIeM (PopMyIupoBaTh
3a/layy M TUIIOTE3y MCCIEIOBAaHUs, CAMOCTOSITENBHO IJIAHUPOBATh MCCIIEJOBAHUE,
CaMOCTOATEJIBHO COOMpATh 3KCIEPUMEHTAIBHYIO YCTAaHOBKY, IPEICTABIATH
MOJIyYCHHbIE 3aBUCUMOCTH (M3MUECKUX BEIMYMH B BHUJIE TAOJIUIl U TpaUKOB,
OILICHMBATh MOTPEIIHOCTH, JIeJIaTh BHIBOJBI MO pe3yJIbTaTaM UCCIIEeI0BAHNUS;

coOIoaTh MpaBwiia Oe3omacHoro Tpylaa mnpu padote ¢ 1abOpaTOpHBIM
o0opy1I0BaHUEM;

XapaKkTepUu30BaTh MPUHITUIIBI ACHCTBUS U3YYEHHBIX TPUOOPOB, TEXHUUECKUX
YCTPOMCTB M TEXHOJIOTMYECKUX IPOLECCOB C OMOPOH Ha WX OmucaHus (B TOM
YuCJe: CHOUAOMETpP, AATUMKHA TOJIOKEHHUS, PACCTOSHUS W YCKOPEHMS, paKerTa,
9XO0JIOT, OYKH, MEpPUCKON, (HOoToammapaT, MHUKPOCKOI, TEJIECKON, ONTHYECKHE
CBETOBOJIbI, CHEKTPOCKOI, JO3UMETP, Kamepa BuibcoHa), MCHOJIb3ys 3HAHUS O
CBOMCTBax (PU3MUECKUX SIBIIEHUNA M HEOOXOJMMBbIE (PU3NYECKUE 3aKOHOMEPHOCTH,
UCIIOJIb30BAaTh CXEMBbl M CXEMAaTHUYHbIE PUCYHKH W3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, HM3MEPUTEIbHBIX MPUOOPOB M TEXHOJOTHYECKUX MPOLECCOB IpHU
pelieH y4eOHO-TIPAKTUYECKUX 3a/ad, ONTUYECKHE CXEMbl ISl MOCTPOEHUS
M300paKEHUM B TJIOCKOM 3€pKajie U COOUparoIieit JINH3E,

MPUBOAUTH MPUMEPHI (HAXOAUTH HHPOPMAIIMIO O TPUMEPAX) MPAKTUIECKOTO
UCIOJIb30BaHusl (PU3MUECKUX 3HAHUU B MOBCEAHEBHOW YXU3HU Ui OOecreueHus
0e30macHOCTH TIPU OOpaIlleHuH C MPUOOpaMU W TEXHUUYECKHUMH YCTPOUCTBAMH,
COXpaHEHHUs] 370pOBbS U COONIOACHUS HOPM 3KOJOTUYECKOrO TOBEACHHS B
OKpYKaIOIIEN CpeIE;

OCYILECTBIIATh MOUCK UH(pOpMau pu3ndeckoro conaepkanus B HTepHere,
CaMOCTOSITENIbHO (OPMYJIUPYs MOUCKOBBIN 3alpoc, HaXOIUTh MYTH OMpeIeIeHHs
JIOCTOBEPHOCTH TIOJIydeHHOH HWH(OpMAIMd HAa OCHOBE HMEIOIIUXCS 3HAHUM U
JOTIOJTHUTEBHBIX UCTOYHUKOB;

UCIIOJIb30BaTh NPHU BBINOJTHEHUM YYEOHBIX 3aJaHUi HAyYHO-TIOMYJSPHYIO
auTepaTtypy (pusmdeckoro coaepikaHus, CIpaBOYHbIE MaTepUaibl, PECypChl CETH
WNuTepHeT, BianeTh npuéMamMu KOHCIEKTHPOBAHUSA TEKCTa, MPeoOpa3oBaHUS
nH(pOpMaIKU U3 OJTHON 3HAKOBOW CUCTEMBI B IPYTYIO;

co3JaBaTh COOCTBEHHBIE MHCHMEHHBIE M YCTHBIE COOOIIEHHS HA OCHOBE
uH(OpPMAITUU U3 HECKOJIBKUX MCTOYHUKOB (PU3UYECKOTO COJEPKAHUS, IMyOJIMIHO
IPEACTABIIATH PE3YJIbTaThl MPOEKTHOM MM UCCIIEI0BATEIBCKOM AEATENBHOCTH MIPU
9TOM TPAMOTHO HCIOJb30BAaTh WM3YYEHHBIM NOHATUMHBIA aImapar HM3y4acMoro



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



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

HaumeHoBaHue pa3jiesioB U TeM

KoaunuecTBO 4acos

daeKkTpoHHbIE (LM (POBbLIE)

Ne ni/m Konrpoabnsie IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoThbI

Pa3nen 1. ®u3uka u eé poJib B NO3HAHUM OKPY:KAKOIIEr0 MHUPa
1.1 ®uzrka — Hayka 0 Ipupojie 2 https://m.edsoo.ru/H0J7Q3L4A
1.2 dusndeckre BEIMINHBI 4 https://m.edsoo.ru/E7D7WO0OP8I
1.3 EcTecTBeHHO-HAYYHBIN METOJ MO3HAHUS 2 https://m.edsoo.ru/I3T2J117B

Hroro mo pazueny 8

Pa3znea 2. [lepBoHayaibHbIE CBeIEeHUS 0 CTPOEHUH BellleCTBA
2.1 Crtpoenue BemecTna 2 1 https://m.edsoo.ru/A6D8E2T6C
2.2 JBHsKeHHE 1 B3AUMOMISHCTBHE HaCTHI 4 2 https://m.eds00.ru/M2X0N0J1G

BEIIIECTBA

2.3 ArperatHble COCTOSIHUSI BEIIECTBA 1 https://m.edsoo.ru/Y4X3S0J4S

Hroro no pazneny 7

Pa3znen 3. /IBu:keHue U B3auMo/IeiicTBHE TeJl
3.1 Mexannyeckoe IBUKEHHUE 10 https://m.edsoo.ru/Y9L1U3S0E
3.2 Huepuus, macca, II0THOCTh 9 https://m.edsoo0.ru/H2A7C2N6X
3.3 Cwta. Buns! cun 15 https://m.edso0.ru/R8V2K7W30Q

Hroro no pazneny 34

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

I

4.1 Hassetne. [lepenatia naserns 5 2 https://m.eds00.ru/X1M8E1Q6T

TBép,[[BIMI/I TCJ1aMU, XXUJKOCTAMU U



https://m.edsoo.ru/H0J7Q3L4A
https://m.edsoo.ru/E7D7W0P8I
https://m.edsoo.ru/I3T2J1I7B
https://m.edsoo.ru/A6D8E2T6C
https://m.edsoo.ru/M2X0N0J1G
https://m.edsoo.ru/Y4X3S0J4S
https://m.edsoo.ru/Y9L1U3S0E
https://m.edsoo.ru/H2A7C2N6X
https://m.edsoo.ru/R8V2K7W3Q
https://m.edsoo.ru/X1M8E1Q6T

razaMu

4.2 JlaBlIeHME KUIKOCTH https://m.edso0.ru/G709J4U0W
4.3 ATMOCdepHOE TaBICHHE 1 https://m.edsoo.ru/H5Y0QOU1V
4.4 ’HeHCTBIfI,e PRHAROCTI 1 rasa fa 12 3 https://m.edsoo.ru/R5PSA3G1T
MOTPYKEHHOE B HUX TEJIO
Wroro no pazueny 28
Pa3nes 5. PaGora n MOIIHOCTD. JHeprus
51 Pabora u MomHOCTh 6 1 https://m.edsoo.ru/T9AOESEGI
5.2 [IpocTeie MexaHU3MBI 8 2 https://m.edsoo.ru/FOLIMIN1O
5.3 MexaHnueckasi SHeprus https://m.eds00.ru/O1K2G4B8D
Hroro mo pazueny 19
Pasnen 6. [loBTopuTe 1bHO-00001IAK0IINIT MOYJIb
6.1 [ToBTOpHUTENBHO-0000IIAOIITIIT MOTYIIH 6 https://m.edsoo.ru/\VV8C1J3J9D
Htoro mo pazneny 6
OBIIEE KOJIMYECTBO YACOB I10 102 93

[NPOTPAMME



https://m.edsoo.ru/G7O9J4U0W
https://m.edsoo.ru/H5Y0Q0U1V
https://m.edsoo.ru/R5P8A3G1T
https://m.edsoo.ru/T9A0E5E6I
https://m.edsoo.ru/F0L1M1N1O
https://m.edsoo.ru/O1K2G4B8D
https://m.edsoo.ru/V8C1J3J9D

8 KVIACC

KosmuecTBo yacos
HaumeHoBaHue pa3jiesioB U TeM JaekTpoHHbIe (HU(pPOBHIE)
Ne i/ Konrpouabnsie IIpakrnyeckue
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe Pecypchl
padoThI padoThI
Paznen 1. TensoBble siBJIeHUS
1.1 CtpoeHue u CBOMCTBA BElIECTBA 6 https://m.edsoo.ru/R5N5U4V1S
1.2 TerutoBbIe TPOIIECCHI 33 1 6.5 https://m.edso0.ru/\V7X1T5A3K
Htoro no paznemny 39
Pa3nen 2. DaekTpuyeckue 1 MATHUTHBIE SIBJICHUS
2.1 JUeKTpiieckue gap{'ubl' Sapskenibie 9 1 https://m.eds00.ru/T2T2M1VIL
TeNa U UX B3aUMOJICHCTBHS
2.2 [TocTOsIHHBIM 27EKTpUUYECKUN TOK 31 10 https://m.eds00.ru/MOO7L1TIK
2.3 MarHuTHbIE SIBICHUS 11 4 https://m.edsoo.ru/B7E6S0Q2U
2.4 DNeKTpOMarHuTHas MHIAYKINS 7 1 https://m.edso00.ru/USR8Q3F20
Hroro no paszneny 58
Pa3nea 3. [loBTopuTe1bHO-00001aK0 M I MOAYJIb
3.1 [ToBTOpUTENHEHO-0000IIAIOIINI MOTYTH 5 https://m.edsoo.ru/R3H6L8K5U
Hroro no pazgeny )
OBIIEE KOJIMYECTBO YACOB I10
i 102 5 22.5

[NPOT'PAMME



https://m.edsoo.ru/R5N5U4V1S
https://m.edsoo.ru/V7X1T5A3K
https://m.edsoo.ru/T2T2M1V9L
https://m.edsoo.ru/M0O7L1T9K
https://m.edsoo.ru/B7E6S0Q2U
https://m.edsoo.ru/U5R8Q3F2O
https://m.edsoo.ru/R3H6L8K5U

9 KJIACC

KonuyecTBo yacos
HaumeHoBaHue pa3/iesioB U TeM JueKkTpoHHbIe (HU(pPOBbHIE)
Ne i/ Konrpouabsneie IIpakTuuyeckue
NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE PeCypPChl
padoTshI padoTshI
Pa3nen 1. Mexanuyeckue siBJIeHUS
Me e 0
1.1 XAHIHCCIOT ABMACHHC 1 CHOCODRL Ero 30 1 4 https://m.edsoo.ru/DON2Y5UO0F
OnucaHus
1.2 BzaunmopneiicTBue Ten 18 4 https://m.edsoo.ru/I8ISBASESB
1.3 3aKOHBI COXPAHEHUS 15 1 2 https://m.edso00.ru/W6Q6Z6N9W
Hroro mo pazueny 63
Pa3zgen 2. Mexann4deckue K0JIe0aHUA U BOJHBI
2.1 Mexanuueckue KojeOaHus 8 3.5 https://m.edsoo.ru/T1A1X3U5A
2.2 MexaHnueckne BOJIHBI. 3BYK 10 3 https://m.eds00.ru/E9L9O8QIR
Hroro mo pazueny 18
Pa3nes 3. Di1eKTPOMArHUTHOE 10JI€ U 3JIEKTPOMATHUTHBIC BOJIHBI
C)
3.1 FICKTPOMATHITTHOC HOMC H 6 https://m.edsoo.ru/COPSROW1IN
AJIEKTPOMAarHUTHBIE BOJIHBI
Hroro no paszneny 6
Pa3pnen 4. CBeroBbIe SIBJICHUSA
4.1 3aKOHBI pacIpOCTPAHEHUs CBETA https://m.edsoo.ru/W2A8R2FOM
4.2 JIMH3BI ¥ ONTHYECKHE TPUOOPHI https://m.edsoo.ru/HOK5L8H5R
4.3 Pasnoxxenne 6emoro cBeTa B CIeKTp 2 1 https://m.edsoo.ru/N9E7I7K9Y
Hroro no pazneny 16



https://m.edsoo.ru/D0N2Y5U0F
https://m.edsoo.ru/I8I8A8E8B
https://m.edsoo.ru/W6Q6Z6N9W
https://m.edsoo.ru/T1A1X3U5A
https://m.edsoo.ru/E9L9O8Q1R
https://m.edsoo.ru/C0P5R0W1N
https://m.edsoo.ru/W2A8R2F9M
https://m.edsoo.ru/H0K5L8H5R
https://m.edsoo.ru/N9E7I7K9Y

Pa3nea 5. KpanroBble ABJIeHUA

I/ICHYCKaHI/Ie " IIOTJIOICHHUE CBETA

5.1 4 1 https://m.edsoo.ru/W3L4Z8B8Z
aTOMOM
5.2 CtpoeHune aTOMHOTO spa https://m.eds00.ru/R509MOF8G
5.3 SnepHble peakuu 1 https://m.edsoo.ru/Q7A8E108Q
Wroro no pazueny 16
Pa3nes 6. [loBTOpuTe1bHO-00001IAK0 NI MOYJIb
6.1 Mexattirieckie SBeHi (moBTOpHTEBHO- 6 3 https://m.eds00.ru/G4Y 7V8BOM
00001IaI0ITNIT MOYITb)
T -
6.2 CILIOBIC ABICHHS (TIOBTOPHTEIHO 3 https://m.eds00.ru/P9I1USL7P
0000IATOITIIT MOTYITh)
C)
6.3 JICKTPOMATHHITHBIC ABJCHIA . 3 1 https://m.edso0.ru/O7F1M3J40
(TTOBTOPUTETHHO-0000ITAFOIIIHIA MOTYJIb )
6.4 CBetosie ABTeHA (nosTopHTEbHO- 1 1 https://m.eds00.ru/H7Y3L8F4H
00o0marnmii Moayb)
6.5 [ToBTOpHUTEIIEHO-0000IAFOIIIHI MOTYITH 4 https://m.edso0.ru/D9J5W0B5U
Hroro no pazneny 17
OBUIEE KOJIMYECTBO YACOB I1O
- 136 3 26.5

[NPOTPAMME



https://m.edsoo.ru/W3L4Z8B8Z
https://m.edsoo.ru/R5O9M0F8G
https://m.edsoo.ru/Q7A8E1O8Q
https://m.edsoo.ru/G4Y7V8B0M
https://m.edsoo.ru/P9I1U3L7P
https://m.edsoo.ru/O7F1M3J4O
https://m.edsoo.ru/H7Y3L8F4H
https://m.edsoo.ru/D9J5W0B5U




HOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
Kosun4yecTBo 4acoB JJIeKTPOHHBbIE
Ne Hara undgpoBbie
n/n Tema ypoka Bcero Koutpoaphbie  Ipakruieckue u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTshI pecypenI

®dusuka — HayKa o0 npupoje. ABiaeHus 1

PUPOJIbI

Ou3nyecKue sIBICHUS 1

dusnyecKkue BeMYruHbl. Pa3MepHOCTD.

®uznueckue npudopsl. [lorpemHoctu npu 1

IPSIMBIX U3MEPEHUAX

VYpok-uccnenosanue "M3mepenue

JIMHENHBIX pa3MEpPOB T U MPOMEKYTKOB 1 1

BpeMeHH"

JlaGopatopHas pabota "H3mepenue 1 1

00BEMa )KUJIKOCTH U TBEPIOTO Tena"

JlaGopaTtopHas pabora "Onpeznenenue 1 1

pa3mepoB MajbIxX Tel1. Metoj psioB”

MeTtobl HaydyHOTO NO3HaHUs. Onucanue

(GUBUYECKUX SBJICHUHN C TTOMOIIBIO 1

Mozenen

VYpok-uccnenosanue "IIposepka

TUIIOTE3bI: JAIBHOCTD MOJIETA IIAPHKA, 1 1

MYIEHHOTO TOPU30HTANIbHO, TEM OO0JIbIIIE,

4yeM OoJIbIIe BhICOTa IMycka'

Crpoenue Bemectsa. OnbITHI, 1




JOKa3bIBAOIHUE JUCKPETHOC CTPOCHUC
BE€IICCTBA

10

11

12

JlaboparopHas pabota "OrneHka guaMerpa
aToOMa METOJIOM PSIOB (C UCTIOIB30BAHUEM
dororpadwuii)"

Ypok-uccinenosanue "HabmroneHue
TEIUIOBOTO pacuIupeHus razos. ONbITHI O
0OHApPY>KEHUIO JEHCTBUS CUJT
MOJIEKYJISIPHOTO IPUTSKEHUS"

JBuxenne yactuil Bemecta. Juddysus.
bpoyHoBckoe nBr)eHHE

13

VYpoxk-uccnenosanue "Habmonenue u
00BsICHEHUE OPOYHOBCKOTO JIBHIKCHHSI U

mubdy3un"

14

15

16

B3anMoelicTBre 4acTHI] BEIIECTBA:
MPUTSHKEHUE U OTTAJKUBAHUE
ArperatHble COCTOSIHUSI BEILIECTBA.
Oco0eHHOCTH arperaTHbIX COCTOSTHUM
BOJIBI

Mexanunueckoe nBuxeHue. [1yTs,
TPaeKTOpHs, IEPEMEILIEHUE

17

PaBHOMEpHOE U HEpABHOMEPHOE
nBuxkeHne. CKopocThb

18

19

HaxoxeHue ckopocTu, MyTH U BpeMEHH
P PaBHOMEPHOM TIPSMOJTMHEHHOM
JIBYOKCHUHT

JlaGopatopHas pabota "Onpeznenenue
CKOPOCTH PaBHOMEPHOTO ABUKEHUs"




I'paduku npsAMOTHMHEHHOTO PABHOMEPHOTO

20
JIBUKCHUS

91 Pemenue 3amau no reme "Pacuer cpenneit
ckopoctH"
JlaGopaTopHnas pabota "Onpeznenenue

22 CpPEIHEH CKOPOCTH CKOJIBKECHHS OpycKa
WJIM [IapUKa MO HAKJIOHHOM MJI0CKOCTH"

93 OtHOCUTENBHOCTH ABMKeHUA. CrokeHue
CKOPOCTEH Mpu napaieIbHOM JABHKEHUU
[Tonyuenue u ananus rpaukoB

24 3aBUCHUMOCTH TIYTH ¥ CKOPOCTHU JABMKCHUS
OT BpEeMEHH
Pemenue rpaduueckux 3agad no reme

25 "Mexanuka. PaBHomepHoe
NpsIMOJIMHEIHOE ABMKEeHne"

26 SIBnenue nHepuuu. 3aKOH UHEPLUU
B3aumoelicTBue TN Kak MpUYMHA

97 M3MEHEHUs CKopocTh. Macca Tena Kak
Mepa HHEPTHOCTH TeJia MPU
MOCTYNATeNbHOM JIBUKEHUHU

28 VYpoxk-uccnenosanue "CpaBHEHHE MacC MO
B3anMMOJIEHCTBHIO TET"

29 IImoTHOCTH BemecTBa

30 JlabopaTtopHast pabora "Onpenenenue
IJIOTHOCTHU TBEPJIOTO Tesa"

31 Pemenne 3amgau no reme "Macca Tena.
ITmorHOCTE BemtecTBa"

32 Cwmecn u criasbl. [loBepxHOCTHAA 1




JIMHENHAS TUIOTHOCTD

[ToaroroBka Kk KOHTPOJILHOU paboTe 1Mo
teMe "®u3nka — HayKa o MPUpPoO/Ie.

33 [TepBOHaUYaNBbHBIE CBEICHUS 00 AaTOMHO-
MOJIEKYJISIPHOM CTPOECHUHU BELIECTBA.
Mexanuka"

KoHnTtposbhas padora mo teme "dusnka —

34 Hayka o npupoze. IleppoHaqasibHbIe
CBE/ICHUS 00 aTOMHO-MOJICKYJISIPHOM
CTpOEHMHU BelllecTBa. Mexanuka"

35 Cuna. fIBnenue tarorenus. Cumia TSKECTH

36 N3o06paxkenue cui. Pemenue 3agay no
teme "OnpeneseHue CUibl TSKECTH"

37 Cuna ynpyroctu. 3akoH ['yka

38 Bec tena. U3mepenue cuit. Jlunamomerp
VYpoxk-uccnenosanue "Habnronenue

39 U3MEHEHHS CKOPOCTH TIPH
B3aUMOJEHCTBUH TEI"

40 Pemenune 3anau no reme "Cuia ynpyrocTtu.
Bec Tena"

JlaGopatopHas pabota "OnbITHI,

41 JEMOHCTPUPYIOIINE 3aBUCUMOCTh
pactsbkeHus (1eopMann) NpyKUHbI OT
IIPUIIOKEHHOM CHIbI"

42 Cuna tpenus

43 CrnosxeHnue cuil. PaBHozielcTBYOIIAs cuila

44 Pemenue 3anau no teme "CnoxxeHue cui.

PaBHoaeiicTByromas cuia”




Pemenne 3agaug mo reme "B3aumoneicreue

4 ten. Cuiel B MeXaHuke"
Pemenne 3agau no reme "Cua tpenus".

16 Ypok-uccienoBaHue 1o TeMe
"HccnenoBaHue 3aBUCUMOCTH CHUJIBI
TPEHMSI OT ILIOIAN CONPUKOCHOBEHUS"
JlaGopaTtopHas pabota "OmbITHI,
JIEMOHCTPHUPYIOLINE 3aBUCUMOCTh CHJIBI

47 TPEHHS CKOJIbKEHUS OT CHJIbI IaBJIICHUS U
XapakTepa COIPHUKACAIOIINXCS
noBepxHocTen"

48 Pemenne 3agaud mo reMme "B3aumoneictsue
ten. Cumsl B Mexanuke"

49 KouTponbhas pabota no Teme
"B3zaumMonencTBue Tea"

50 JlaBiieHre TBEPIBIX TEI

51 Ypok-skcniepumeHT "CrnocoOsl
oTpesieNieH s AaBJIeHUs TBEPIOTO Tena"

59 VYpok-uccnenosanue "3aBUCUMOCTh
JIaBJICHUs ra3a OT TeMIEepaTypsl”

53 JlaBnenue KUAKOCTEH 1 ra30B. 3aKOH
[Tackainsa

54 [IHeBMaTn4eckue ycTponcTBa

55 3aBUCHMOCTb JIaBJICHUS KHJIKOCTH OT
TITyOUHBI

56 I'unpocraTtnyeckuii napanoke

57 Ypok-npoekT "M3ydenne cooomarnmxcs

cocyaoB"




Ypoxk-koudepenuus "[ mapaparnueckue

58 "
MEXaHU3MbI

59 Hcnonb30BaHne BHICOKHMX JABJICHUN B
COBPEMEHHBIX TEXHOJIOTHUSX

60 Pemenwne 3agau o teme "JlaBnenue
KAIKOCTH"

61 ATmochepa 3eMiIH U IpUIHUHBL e
CYLIECTBOBaHMS

62 Ypoxk-uccnenosanue "[IposiBienune
JeicTBUsL aTMOC(EpPHOTO AaBICHHS"

63 N3mepenue atmochepHOro aBieHuUs.
OmnsiT Toppuuenau
3aBUCUMOCTBH aTMOC(EPHOTO TaBJICHHUS OT

64 BBICOTHI HaJl ypoBHEM Mops. [Tpubopsl st
U3MEpEeHUs aTMOC(EepHOro 1aBiIeHUs

65 bapomerp-anepous. AtmocgepHoe
JTaBJICHUE Ha Pa3IMYHBIX BHICOTAX

66 BrrrankuBatomias cuia. 3akoH Apxumena

67 Pemenne 3amaa mo teme "3akoH
Apxumena"
Ypok-uccnenoBasue

68 "DKCcIepuMEHTaIBbHOE OOHAPYKEHNE
NEeNCTBUS )KUJIKOCTH U ra3a Ha
MOTPY>KEHHOE B HUX TeNo"
JlaGopatopHas pabota "OnpezneneHue

69 BBITAJIKUBAIOLIEH CHJIBI, JENCTBYIOLIEN HA
TEJO0, MOTPY>KEHHOE B JKUJKOCTD"

70 [InaBanue ten




JlaboparopHnas pabota "Hccienoanue

71 3aBHCHMOCTH Beca Teja B BOJE OT o0bema
MOTPYKEHHOU B KUIKOCTh YacTH Tesa"

72 BosnyxomnaBanue. [inaBanue cynos

73 Penrtenue 3amad mo teMe "3akoH
Apxumena. YcioBus riaBaHus teua"
Pemenue 3agau mo teme "JleicTBue

74 YKUJKOCTHU U Ta3a Ha OTPY>KEHHOE B HUX
Teno"
Ypok-nipoekT "KoHCTpyrpoBaHue

75 apeoMeTpa WM JIOJAKU U OTpeIeTICHUE
rpy30MoabEMHOCTH"
[ToaroroBka Kk KOHTPOJIBHOU paboTe Mo

76 teMme "JlaBneHue TBEpAbIX TN, KUAKOCTEN
U ra3oB"

77 KonrtponsHas padora no reme "JlaBneHue
TBEPJBIX TeN, )KUIKOCTEN U ra3oB"

78 Mexanunueckasi pabota

79 MomHocTs

80 Pemenue 3a1ay Ha onpenenenue padboOTsl U
MOIIIHOCTHU

81 PaGota cuibl TSKECTH M CUITBI TPEHUS

82 VYpok-uccnenosanue "Pacuér MOIIHOCTH,
pa3BUBaeMOM P NOIBEME O JiecTHHULIE"

83 [TpocThie MEXaHU3MBI

84 MowmenT cuisl. [IpaBuino MomMeHTOB

85 JlaGopaTtopHast pabota "M3y4ueHue npaBuia

pbryara Jjisi IoABMXXHOTO U HEITOABUXKHOTI'O




OJI0KOB"

86

87

"30s10TOC NTPaBUIIO" MEXaHUKU

Pemenue 3anau no teme "3omnotoe
npaBuiio Mexanuku'" / Beepoccuiickas
poBepoyHas paborta

88

Pemenne 3agau mmo teme "Padota cuiibl
TSDKECTH M cuitbl TpeHus" / Beepoccuiickas
poBepoYHas pabora

89

90

91

VYpok-npoekt "IIpoextupoBanue
MOJINCIIACTOB C 3aJJaHHBIMU NapameTpaMu”
Ypok-konpepenus "[Ipocteie
MEXaHU3MBI B OBITY, TEXHUKE, JKUBBIX
opranusmax"

KoaddunmenT nonesznoro neicTBus
MPOCTBIX MEXaHH3MOB

92

93

94

JlaGopaTtopHast pabora "Onpeznenenue
KIIJI moaBu>XKHOTO M HEMOABUXKHOTO
0710KO0B"

Mexann4deckas OHEpPIus. Kunernueckas u
NMOoTCHIUAJIbHAasA SHCPIUAa

3aKOH COXpaHEHMsI MEXaHUUECKON
SHEPrUu

95

Ypok-3KcriepuMeHT "IKCIEPUMEHTAIBLHOE
ompeieJIieHue N3MEHEHHUST KHHETUYECKON 1
MOTEHITUATBLHOW SHEPTHH MPU CKATHIBAHUHT
Tea Mo HaKJIOHHOW MIOCKOCTH"

96

[TonroroBka Kk KOHTPOJIBHOU paboTe 1Mo
teme "Pabota u mourHoCTh. DHEprus"




KonTtponsnas padora no teme "Pabora u

97 1
MOIIHOCTb. DHeprus"

08 Pabora ¢ TekcTamu 1mo Teme 1
"Mexanuyeckoe ABuxeHue"

99 Pa6oTa ¢ Tekctamu 1o Teme "CtpoeHue 1
BellecTnra”

100 PaGora c' 'TCKCTaMI/I o Teme "Cuiibl B 1
npupojie

101 Pa?OTa C TeKCTaMH TI0 T?Me "JlaBieHue 1
TBEPJBIX TEJ, )KUJIKOCTEH U Ta30B"

102 PaGora ¢ TekcTamu o Teme "DHeprusi. 1
[IpocTeie MexaHU3MBbI"

OBUIEE KOJIMYECTBO YACOB I10 102 93

[NPOT'PAMME




8 KVIACC

Kosaun4vecTBo 4acoB JJIeKTPOHHbIE
Ne ara ugposbie
n/n Tema ypoka Bcero Konrpoanneie  TIpaxTuieckue fI[Sy‘IEHPIH :)Iﬁl?al;osaTeanme
padoThbI padoThI pecypen
OcHOBHBIE TIOJIO’KEHUST MOJIEKYJISIPHO-
1 KMHETUYECKOW TEOPUU U UX OIBITHHIE 1
MOJITBEPKICHUS
2 Macca u pa3mep aTOMOB U MOJIEKYT 1
3 Mojenu TBEpAOro, JKUAKOTO U 1
ra3000pa3HOro COCTOSTHUH BEIIeCTBA
Ypok-konpepennus "Kpucrannnueckue u
4 amopdusie tena. ['paden. [lomyuenue 1
HCKYCCTBEHHBIX aJIMa30B"
5 CMaunBaHue U KanWIISIPHOCTD. 1
[ToBEepXHOCTHOE HATSKEHUE
TennoBoe pacmIMpeHne U cxKaTue
Tennosoe nemwxkenue. Temmeparypa 1
TemnepaTypHbI€ Kbl
9 BHyTpenHsIs sHeprus u crnocoosl eé 1
U3MEHEHUS
10 Bune! Ternonepenaun 1
VYpoxk-koudepenuus "HMcnonabzoBanue
11 TEIJIOBBIX CBOMCTB BEIIECTB U MAaTEPUAJIOB B 1
LEJsIX SHeprocoepexeHus "
12 KonunuectBo Tennotsl. Y aenpHas 1

TCIINIOEMKOCTD




13

VYpok-uccienosanue "[IpoBepka runoresbl
JMHEWHON 3aBUCUMOCTH JUIMHBI CTOJIOMKA
AKHUJIKOCTH B TEPMOMETPUYECKOH TpyOKe OT
TemnepaTrypsl"”

14

YpaBHEHHE TEIJIOBOTO OaaHca.
TemiooOMeH ¥ TEIJIOBOE paBHOBECHE. 3aKOH
Herotona—Puxmana

15

16

17

JlaGopaTtopnast pabora "HcciaenoBanue
SIBJICHHS TETNIOOOMEHA TPU CMEIINBAHUT
XOJIOJIHOM U ropsiuei Boab!"

Pemenue 3anay no teme "TemnooomeH u
TEIJIOBOE paBHOBecHE"

JlaboparopHas pabota "Onpenenenue
KOJIMYECTBA TEIUIOTHI, MOJTYYEHHOTO BOJIOM
pH TEII000MeHe C HarpeThbIM
METAJUIMYECKUM ITUIHHAPOM"

18

[ImaBnenue n oTBEpAEBaHNE
KPUCTAJZIMYECKUX BEIIECTB. Y A€IbHAsA
TEIUI0Ta TUIABJICHUS

19

20

21

Pemenue 3amau nmo treme "IlnaBienne u
OTBEpJIeBaHUE KPUCTATUINYECKUX TeT"

JlaGopatopHas pabota "Onpeznenenue
yJIeIbHOM TEIUIOTHI IJIaBJIeHUs JIpaa"

Vpoxk-uccnenosanue "CpaBHEHUE IPOLIECCOB
TUTABJICHUS] KPUCTAIUTMYECKUX Tell U
pa3MsrdeHus Mpu HarpeBaHUH aMOP(HBIX

"

TCII

22

[TapooGpa3oBanre U KOHIEHCAITHS.




Hcnapenue

Kunenue. Y nennHas Tenora
napooOpa3oBaHus. 3aBUCUMOCTD

23
TEMIEPATYPHI KUTIEHUS OT aTMOC(HEpPHOTO
aBJICHUS

24 Pemenue 3amau no teme "IlapoobpazoBanue
U KuneHue"
Ypoxk-uccnegosauue "O0bICHEHNE

p

25 3aBUCHUMOCTH TeMIIepaTypbl KUIIEHUS OT 1
naBieHus"

26 HacpliieHHbIil 1 HEHACBHIEHHBIN Iap.
BiaxxHOoCTB BO311YXa
BrnaxHocTs BO31yxa U €€ u3MepeHue.

27 JlaboparopHnas padota "OnpeneneHue 0.5
OTHOCHUTEIIbHOM BIAXXKHOCTU BO3ayXa"

28 Pemenue 3amau nmo teme "BiaaxHocTs"
Pemenue 3aga4 v aHanu3 CUTyaIuu,

29 CBSI3aHHBIX C SBJICHUSIMU UCTIAPCHUS U
KOHIEHCAIINN

30 DHeprus TOTMBa. Y IeJbHas TerIoTa
CTOpaHHUS

31 [IpuHIMIBEI PaOOTHI TETIOBBIX IBUTATENEH

39 [TapoBas TypOuHa. /IBurareiab BHyTPEHHETO
CTOpaHHUS

33 KIIJI TermoBoro gBurareis

34 Pemenne 3agau mo reme "KIIJ] TermoBoro
nsurareis"”

35 VYpoxk-koHpepennus "TemnoBsie ABUTATENN




U 3alllMTa OKpY>Karolen cpeant”

36 TennoBbie MOTEPH B TETUIOCETAX

37 3aKOH COXpaHEHMsI U IPEBPALLCHUS] SHEPTUU
B MEXaHMYECKUX U TEIJIOBBIX Mpolieccax
[MoxroroBka Kk KOHTPOJILHOW paboOTe MO TEME

38 "TeruoBsie siBeHUs. MI3MeHneHne
arperaTHbIX COCTOSIHUH BeriecTa"
KoHnTtposbHas padora mo teme "TermmoBbie

39 siBNeHns. MI3MeHeHne arperaTHpix
cocTosiHUI BemecTBa"

40 Onektpuzanus Ten. J[Ba poaa 3apsioB
Ypoxk-uccnenosanue "Hccnenopanue

41 CIoco0O0B Pa3IUYHBIX BEIIECTB
HaJIeKTPU30BLIBATHCA"

42 B3anmoneiicTBre 3apsoKeHHBIX Tell. 3aKOH
Kynona
Onexrpuueckoe nojue. Hampsok€HHOCTD

43 aNeKTpuYecKoro nois. [IpuHiun
CYNIEPIO3ULNH IIEKTPUUECKUX TTOJIEH

44 Hocurenu snekTpudeckux 3apsaoB.
OnemeHTapHbIN 3apsan. CTpoeHue aToma

45 3aK0H COXpaHEHUs IEKTPUIECKOTO 3apsiaa

46 [IpoBOgHUKH, TUITEKTPUKH U
MOJTYTIPOBOTHUKU

47 VYpoxk-koH(pepeHtus "InekTpusaius B
MMOBCETHEBHOM KU3HU"

48 Pemenue 3anau no Teme "3aKOH COXpaHEHHUs

3JIEKTpUYECKOro 3apsaa”




Onekrpuueckuit Tok. ctouHuku

49 1
ANEKTPUYECKOTO TOKA
Ypoxk-uccnenosanue "Hccnenopanue

50 JIEUCTBUA JIEKTPUUYECKOTO MOJISI HA 1
MIPOBOJIHUKY U TUDJIEKTPUKH"

51 DIIEKTPUYECKHI TOK B METaJIaX 1

52 DNEKTPUUECKUN TOK B )KUJKOCTSIX U ra3ax 1

53 DJIeKTprUYecKas 1enb 1

o4 Cuna Toka. AMnepmerp 1

55 DIIEKTpUUYECKOE HarpskeHue. BonbTmeTp 1
Jlaboparopnas pabota "COopka u

56 HCIIBITAaHUE DJICKTPUUCCKOU TN 1
MOCTOSIHHOTO TOKa"

57 3aBUCHMOCTD CHJIBI TOKA OT HAIIPSHKCHHUS. 1
3akon Oma aJig y4acTka 1enu
JlaboparopHnas pabota "Hccrnenoanue

58 3aBUCHMOCTH CHJIBI TOKA, IIPOTEKAIOIIETO 1
4yepe3 pe3nucTop, OT HAPSHKSHUS Ha
pe3uCTOpe U CONMPOTUBIIEHUS pe3nucTopa”

59 DIIEKTPUUYECKOE CONPOTUBIIEHUE. Y ACIBHOE 1
COTPOTHBIICHUE

60 JlaGopatopHas pabota "OnpezneneHue 1
YIETBHOTO COMPOTUBIICHUS MPOBOTHUKA"

61 Pemenue 3agau no teme "DneKkTprueckoe 1
CONPOTHUBJICHHE. Y IEIBHOE COMPOTUBIIEHUE"

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

63 [TocnenoBarenbHOE U MapalIeIbHOE 1

COCINHCHUA ITPOBOAHHUKOB




64

JlaboparopHnas pabota "IIpoBepka npaBuia
CJIO’KEHUS HAIIPSDKEHUH TIPU
MIOCJIEIOBATEIILHOM COCTUHCHUU JIBYX
pe3uctopon"

65

Pemenne 3amau mo reme
"[locnenoBarenbHOE U NapaICIbHOE
COCJIMHEHUS TIPOBOHUKOB"

66

67

68

JlabopaTtopnas padota "[IpoBepka npaBuia
JUTSL CUJTBI TOKA TIPH MapajuieIbHOM
COEIMHEHUU PE3UCTOPOB"

Pemenue 3a1au Ha npumeHeHue 3akoHa Oma
JUTSL pa3JIMYHOTO COSIMHEHHSI IPOBOTHUKOB
OJ1C 1 BHyTpEHHEE COIPOTUBIICHHE
MCTOYHMKA TOKA. 3akoH OMa JiJ1s TOJIHOU
enu

69

Pemenue 3amau o reme "DJIC, BHyTpeHHEE
COINPOTHBIIEHNE UCTOYHMKA TOKa. 3akoH OMa
IS TOJIHOM 1enu”

70

71

Jlabopatopnast padora "Onpenenenne IJC
N BHYTPCHHET'O COIMMPOTHUBIICHUSA UCTOYHHKA
ToKa"

[TpaBuna Kupxroga

72

JlaGopaTtopHnas pabota "IIpoBepka mpaBw
Kupxroga"

73

74

Ypok-uccnenosanue "M3ydeHue BOJIbT-
AMITICPHBIX XapaKTECPHUCTUK HeJIMHEHHBIX
3J1eMEHTOB"

PaGora QJICKTPHUYICCKOIr'0 TOKA. MOIIIHOCTB




SJICKTPHUYCCKOI'O TOKA

75

76

JlaGopaTtopHnas pabora "Onpeznenenue
pabOThl ¥ MOIIIHOCTH 3JEKTPUUYECKOT0 TOKA"

3akon JIxoyns-Jlenna. [Torpedurenu
AEKTpUYECKOro Toka. KopoTkoe 3amMblkaHue

77

Ypok-koHpepenmus "OO0bsICHEHHUE U
MIPUHLIMI ACHUCTBUS JOMAIIHUX
3JIEKTPOHArPEBATEILHBIX TIPHOOPOB"

78

[ToaroroBka Kk KOHTPOJILHOM paboTe MO TEME
"DnekTpuuecKue 3apsabl. 3apsKEHHbBIC Tena
" UX B3aumoaeucTBus. ITocTOSHHBIN
ANEKTPUIECKUIN TOK"

79

80

81

KonTponbhas pabota no Teme
"DrekTpuUecKue 3apsabl. 3apsHKCHHbBIC Tela
" X B3aumMmoeiicTBus. IlocToIHHBIN
ANEKTPUIECKUN TOK"

ITocTostHHBIE MarHUTEL. MarHuTHOE I10J1€
3eMIIM U ero 3HauCHHUE JJIA )KU3HU Ha 3emite

VYpok-uccnenosanue "M3ydenue
MarHUTHOT'O MOJIS TOCTOSIHHBIX MarHUTOB
pU UX 00bETUHEHUH U Pa3/IeieHUN.
Busyanuzanus nosst moCTOSIHHBIX MarHUTOB'

82

OneiT Opcrena. MarautHoe nose
AIIEKTPUYECKOTO TOKA

83

84

OmneiT AMniepa. MarHuTHoe 1oJie KaTyIKH ¢
TOKOM. [[puMeHeHne 31eKTPOMAarHuToB B
TEXHUKE

Cuna Amnepa u onpenencHue eé




HaIpaBJICHUS

Pemenue 3amaud no teme "Cuna Amnepa u

85 ,
omnpezeneHue e€ HarpasieHus"
DNEeKTPOABUTATEh OCTOSIHHOTO TOKA.

86 Hcrnonb30BaHuE 3IEKTPOIBUTATEICH B
TEXHUYECKUX YCTPONCTBAX U Ha TPAHCIOPTE

87 Bcepoccuiickast mpoBepouHas pabota

88 Bcepoccuiickas mpoBepodHas paboTa

89 JlabGopaTtopHast pabora "M3yuenue aercTBus
MarHUTHOTO TOJISl Ha MPOBOJAHHUK C TOKOM"

90 Ypoxk-koudepennus "[Ipakruueckoe
IIPUMEHEHHUE IeKTpoABUraTenei"

01 Jlaboparopnas pabota "KoHcTpyrpoBaHue u
u3ydeHue padoThl dNeKTpoaBUrarens"

92 JlaGopaTtopnast padora "U3zmepenne KI1/]
AIEKTPOABUTATEIHHON YCTAaHOBKHU"

93 Omnbrtel @apazest. 3aKOH JIEKTPOMArHUTHON
nHaykuun. [Ipasumno Jlenna
VYpoxk-uccnenosanue "HccnegoBanue

94 W3MEHEHUH 3HAaYeHHsI U HATIPaBICHUS
MHIYKIIMOHHOTO TOKa"

Pemenne 3agau no teme "3akoH

95 AIIEKTPOMArHUTHOU MHAYKIHH. [IpaBuio
Jlenma"

96 Dnektporereparop. CrocoObl MOTydeHUs
AJIEKTPOIHEPTUHU

97 Ypok-koHpepeHIus "DIeKTPOoCTaHIIUU Ha

BO300HOBJISIEMBIX UCTOYHHKA OHCPIHUHU.




[Ipo6nemsl sxonoruu. ToruBHBIE
3JIEMEHTHI U AJIEKTpoMoOuIn"

KonTtponbHas pabora "DneKTpoMarHuTHbIE

98 " 1
SIBJICHUS

99 PabGoTa ¢ Texcramu o TeMe "TemnaoBbie 1
SIBJICHHS"
Pabora ¢ TekcTaMu 110 TeME

100 "DnekTpuuecKue 3apsaabl. 3apsHKEHHbIE Tela 1
U UX B3aumojencraue"

101 Pab6ota ¢ Texctamu 110 Teme "IlocToSSHHBIH 1
ANEKTPUIECKUHN TOK"

102 Pabota ¢ TekcTaMu 110 TeMe "MaruuTHbIE 1
SIBIICHUS U DJIEKTPOMArHUTHASI UHTYKITHS"

OBIIEE KOJIMYECTBO YACOB I10 102 995

I[TPOTPAMME




9 KJIACC

KosunyecTBo 4acos JJIeKTPOHHbIE
Ne ara ugposbie
n/n Tema ypoka Bcero Konrpoanneie  TIpaxTuieckue fI[Sy‘IEHPIH :)Iﬁ[()ba[;osaTeanme
padoThI padoTshI pecypen
Mexanudeckoe nBuxeHue. MarepuanbHas
Touka. CriocoObl onucaHus 1
MEXaHUYECKOTO JBUKEHUS
Cucrema orcuera. OTHOCUTENIBHOCTh 1
MEXaHUYECKOTO JIBHKEHUS
BekropHble BETUYMHBI, ONIEPALIH C 1
BEKTOpPaMHU, ITPOCKIIUU BEKTOPOB
Panuyc-BekTOp MaTtepralibHON TOUKH, 1
nepeMeIIeHne Ha TIOCKOCTH
PaBHOMEpHOE IPAMOIIMHEMHOE JBUKEHNE 1
Pemenue 3amau o reme "PaBHOMepHOE 1
HpsIMOJIMHEIHOE ABMKEeHne"
HepaBHOMepHOE NPAMOIUHENHOE
nBuxeHue. CpellHsasl 1 MTHOBEHHAs 1
CKOpOCTb TeJla TPU HEPABHOMEPHOM
JIBIKEHUN
JlaGopatopHas pabota "OnpezneneHue
CpeIHel CKOPOCTH CKOTBbKEHUsS OpycKa 1 1
WJIU IBMOKEHUS IIapUKa MO HAKJIOHHOMN
MJI0CKOCTH"
PaBHOYCKOpEHHOE IPSIMOJIMHENHOE 1

JBUOKEHUE. Y CKOpEHUE




10

CKopoCTh paBHOYCKOPEHHOTO
MIPSMOJIMHEHHOTO IBYOKEeHHS. ['paduk
CKOPOCTH

11

Pemenue 3anau no teme "Ckopocthb
PaBHOYCKOPEHHOTO MPSIMOJIMHEHHOTO
JBIKEHUS"

12

13

[lepemelienue npu paBHOYCKOPEHHOM
MPSIMOJIMHETHOM JIBU)KEHUH

JlaboparopHas pabota "Onpenenenue

YCKOpEHUS Tella IPU PaBHOYCKOPEHHOM
NBIDKEHUH 110 HAKJIOHHOU IUI0CKOCTH"

14

Pemenue 3amgau no reme "l[lepemenienue
[IPU PaBHOYCKOPEHHOM MPSMOJIMHEHHOM
nBIKeHun"

15

JlaGopaTtopnast pabora "HccnenoBanue
3aBHCHUMOCTH ITYTH OT BPEMEHH TPH
PaBHOYCKOPEHHOM JBM)KEHUU 0e3
HavaJbHOM ckopocTn"

16

I'padmueckas uHTEpIIpEeTaLlns YCKOPEHUS,
CKOpPOCTH, MPOUJEHHOIO MMYTH U
MIEpEMEIICHUS IS TPSMOJIMHENHOTO
JABHXXCHUSA

17

18

Pemenue 3amau o teme "I'paduyeckas
WHTEpIpETALMs YCKOPEHUs, CKOPOCTH,
MIPOMJIEHHOTO ITYTH U MEPEMEILECHHUS IS
MIPSMOJIMHEMHOTO JIBV>KEHHS"

Yckopenue cBo6ogHOTO nageHus. ONbITh
Tanunes




Pemenue 3agau no reme "Yckopenue

19
c¢BoOOHOTO MMaxeHus"

20 JIBukeHHe Tena, OpOIIEHHOTO MO YTIIOM K
TOPU30HTY

21 Pemenwne 3agau mo teme "JIBIKeHUE TEa,
OpOIIEHHOTO TI0JT YTJIOM K TOPU30HTY"
Jlaboparopnas pabota "Hccienoanue

22 JBUKEHHS TeJa, OPOIIEHHOTO TIOJT YIJIOM K
rOpU30HTY"
Pemenue 3agau mo treme "JIBrkeHue 1Mo

23 JIEHCTBUEM YCKOPEHUsSI CBOOOIHOTO
nageaus”

24 JIBuKEeHHE 10 OKPY>KHOCTH

o5 JInneliHas u yriaoBasi CKOPOCTb, IIEPUOA U
4acToTa

26 CKOpOCTh U YCKOPEHHE MPH JIBFKEHUU TIO
OKPYKHOCTH

97 Pemenue 3amau o teme "JIBrkeHue mo
OKpy>KHOCTH"
VYpok-koHpepennus "PacroznaBanue u

28 npuOIMKEHHOE ONMCAaHUE PA3TUYHBIX
BUJIOB MEXaHUYECKOTO ABMKCHUS"
[TonroroBka Kk KOHTPOJIBHOU paboTe 1Mo

29 TeMe "MexaHH4eCKOe IBIKEHNE U
CrocoOkI ero onucaHus"
KonTpomnpHas pabota mo Teme

30 "MexaHn4ecKoe ABMKEHNE U CIIOCOOBI €T0

ornucauus"




31

[Iepssiit 3ak0oH HprotoHa. BekTop cuisl

Bropoii 3akon HerotoHa.

32 PaBHOelicTBYIOIIAA crita

33 Tpetuii 3akon Herotona. Cynepno3uiius
cui

34 Cuna ynpyroctu. 3akoH ['yka

35 Pentenue 3amaud mo teme "Cuiia
ynpyroctu"
JlaGopaTtopnast paborta "HcciaenoBanue

36 3aBUCHUMOCTH CHJIBI YIPYTOCTH,
BO3HUKAIOIIEH B IPYKUHE, OT CTEIIEHU
nedopMaiuu npyKUHbI"

37 Cuna tpenus. Koapdunment tpeHus

38 JlaboparopHas pabota "Onpenenenue
Kod(puImenTa TpeHMs CKOJIbKEHHS"
JlaboparopHnas pabota "Hccrnenoanue

39 3aBUCUMOCTH CUJIbI TPEHUS CKOJIBKEHUS OT
CHUJIbl HOPMAJIBHOTO J1aBJIEHUS"

40 JIBrKeHHE Te 0 OKPYKHOCTH 0JT
JIEHCTBUEM HECKOJIBKUX CHIT

41 3akoH bepHym U noxbEMHas cuja Kpblia
Ypoxk-koHdepenuus "CoBpeMeHHbIE
JeTaTeNbHbIE alllapaThl, Cy/1a HA

42 MOJIBOJHBIX KPBUTBSIX, QaHTUKPBLUIO HA
CKOPOCTHBIX aBTOMOOUIISX. [IBUKeHHe
Moe3/1a Ha MarHUTHOM Mmogymke"

43 Cuiia TSKeCTH U 3aKOH BCEMUPHOTO

TATOTCHUA




JIBM>KEHHE Te BOKPYT I'PaBUTALUOHHOTO

44 nenrpa. Ilepsas kocMuyeckast CKOPOCTb

45 HesecomocTs u nieperpysku

46 PaBHOBecHe MaTepHUanbHON TOUKH.
AGCOMIOTHO TBEPIOE TEIIO

47 MowmeHT cuisl. [IpaBuino MOMEHTOB

48 VYpoxk-uccienosanue "OnpeneneHue
LEHTpa TSKECTU pa3IMyHbIX Te"
HNmnynec Tena. U3sMeHeHne nMirynsca.

49 Hmnynbsc cuiibl. YIIpyroe u Heynpyroe
B3aUMO/IeIiCTBHE

50 3aKOHBI U3MEHEHHUS U COXPAHECHUS
UMITYJIbCa

51 PeakTtuBHOE nBMKEHME
Pemenne 3amaa o teme "3akoH

52 COXpaHEeHMsI uMIyibca. PeakTuBHOE
IBHKeHHne"

53 Mexanudeckast paboTa 1 MOITHOCTb

54 Paborta cuiibl TSKECTH, CHITBI YIIPYTOCTH U
CHJIBI TPEHUS
JlaGopaTtopHas pabora "Onpeznenenue

55 paboThI CUIIBI TPEHUS ITPU PABHOMEPHOM
JBY)KEHUH TeJa N0 TOPU30HTAIbHON
nosepxHoctu"

56 CBsi3b SHEPTHH U paOOTHI
JlaGopatopHas pabota "Onpeznenenue

57 paboThI CHIIBI YIPYTOCTH NPH NMOABEME

Tpy3a C UCIIOJIB30BAHUCM HETIOABHUIKHOT'O U




[MOABWXKHOTO OJIOKOB"

58

59

HOTeHHI/IaHBHaﬂ OHEpPIusa

Kunernueckas sneprus. Teopema o
KMHETUYECKOU SHEPTUu

60

61

62

3aKOH N3MEHEHHUS U COXPAaHEHUs
MEXaHUYECKON IHEPIUn

Pentenue 3amau mo teMe "3aKOHEI
W3MEHEHUS U COXpaHEHUs MEXaHUYECKON
sHepruun"

[ToaroToBKa K KOHTPOJIBHOM paboTe MO

TeMe "B3aumopneiicTBue Ten. 3aKOHBI
coxpaHeHus"

63

KonTtponpsHas pabora o Teme
"B3anMoeNCcTBHE TEI. 3aKOHBI
coxpaHeHus"

64

65

66

67

KonebarensHoe aBmxenne. OCHOBHbIE
XapaKTepUCTHKHU KOJI€OaHH: Tepro/,
4acTOTa, aMIUIATYAA
MareMaTH4ecKuil U NpyKUHHBIN

MasaTHUKH. JlabopaTtopHas paboTa
"UccnenoBanue 3aBUCUMOCTH TepUoa

KoJieOaHuil Tpy3a Ha HUTH OT JTMHBI HUTH"

JlaGopatopHas pabota "HccnenoBanue
3aBHCUMOCTH NepHoa KoueOaHun
IIPY’KWUHHOT'O MAasATHUKA OT Macchl Irpy3a"

FapMOHI/ILICCKI/IC KoJieOaHMs

0.5

68

JlabopaTtopHnas pabota "M3mepenne
YCKOPEHHSI CBOOOTHOTO TajeHus"




69

3aryxaromue Konebanus. BeiHyX1eHHbIE
koneOanus. Pesonanc

70

71

72

[IpeBpamienue 3Hepruu npu
K0J1e0aTeIIbHOM JIBHKCHUU
VYpoxk-uccinenosanue "l[IpoBepka
HE3aBHCHMOCTH IepHoJa KoJeOaHui
rpy3a, MOJBEHICHHOT'O K JIEHTE, OT MacChl
rpy3a"

MexaHnuecKkre BOJIHBI: MPOJIOJIbHBIE U
MOTIepEYHbIE

73

CBolicTBa MeXaHUYECKUX BOIH. JlimHA
BOJIHBI U CKOPOCTb €€ pacrpoCTpaHEHHUS

74

75

76

Ypok-uccnenosanue "HabmroaeHue
uHTEepPepeHIN U TUPaKIUK BOJTH Ha
MOBEPXHOCTH BOJBI"

VYpok-koHpepenuus "MexaHuueckne
BOJIHBI B TBEpAOM Teie. CelicMu4yeckue
BOJIHBI"

3Byk. PacnipocTpanenue u orpaxeHnue

3ByKa

77

78

79

Pemenue 3amau mo reme "3ByK"

Ypok-uccnenoBasue
"JKCEpUMEHTAIIBHOE OIPEIEIIEHNUE
IPaHUL YaCTOTHI CJIBIIIAMBIX 3BYKOBBIX
Kose0aHuit"

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

80

VYpoxk-uccnenosanne "Halmonenue n




00BsICHEHHE aKyCTUYECKOr0 pe3oHaHca"

Nudpa3syk u ynprpasByk. Kondepenius

81 "Hcnonb30BaHue yIbTpa3ByKa B
COBPEMEHHBIX TEXHOJIOTUAX"

82 OJEeKTpPOMarHUTHOE OJIE U
3JIEKTPOMArHUTHBIE BOJIHbI

83 CBoiicTBa AJIEKTPOMArHUTHBIX BOJTH
Ypok-kondepenus "Llkana
AIIEKTPOMArHUTHBIX BOJH. Vcnonp3oBanne

84 AIIEKTPOMArHUTHBIX BOJH JUISI COTOBOM
cBsi3u. Panmonokanus. Kocmudeckas cBsizb

85 Pemienue 3a1a4 Ha onpe/eneHre YacTOThI
U JUTMHBI 3JIEKTPOMArHUTHON BOJTHBI

86 DJeKTpOMarHuTHas MPUPOJIa CBETA.
CkopocTb cBeTa

87 BoiHOBEIE CBOICTBA CBETA:
uHTepdepeHus u Tuppaxus

88 JlydyeBas MOJieNIb CBETA U T€OMETpUYECKast
ontuka. MicTouHMKM cBeTa

89 [TpsMonuHeiiHOe pacTIpoCTpaHEHHE CBETA.
3armenuns Comnnua u JIyHsl

90 3aKkoH oTpaxxeHUs cBeTa. [llmockoe 3epKaso

01 [TocTpoenue nzobpaskeHuit,
c(OPMHUPOBAHHBIX 3EPKATIOM

92 [Tpenomiienue cBera. 3aKOH MPETOMIICHHUS
cseta. [lonHOE OTpakeHue cBera.

93 JlaboparopHuas padota "Vcciienopanue




3aBUCHUMOCTH yTJja NpeOMJICHUS OT yriia
MaJICHUsI CBETOBOTO JIyya Ha TPaHHUIIC
«BO3IYX-CTEKJIO»"

VYpok-uccienosanue "AHanus u

%4 00BsICHEHUE ONTHYECKOIO MUpaxa"
Ypok-koupepenmus "Mcnonp3oBanue

95 MTOJTHOT'O BHYTPEHHETO OTPAKCHHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHASI CBSI3b"

96 JIunza, x01 Tyd4eil B TUH3E

97 dopmyIia TOHKOH JTMH3BI

JlaboparopHas pabota "Onpenenenue
98 (OKYCHOTO pacCTOSIHUS U ONTHYECKOMN
CHJIBI COOMPAFOIIICH JTMH3BI"

[Tonyuenue n300pakeHH ¢ MTOMOIIBIO

%9 coOuparoniel ¥ paccenBaroLIel JIMH3
VYpoxk-koupepenuus "IIpuniun aeiicTBus

100 ONTUYECKUX MPUOOPOB (MUKPOCKOIIL,
Teneckor, ¢poroannapar)"

101 ['na3 xak onTHyecKas CUCTEMA.

bnu3opykocTh U JabHO30PKOCTh
Paznoxxenue 6enoro cBeta B CIEKT.

102 Oneitel Herorona. Cnoxenue
CIEKTpaJIbHBIX 11BeTOB. [{ucnepcus ceeta

Ypoxk-nipaktukym "Habmronenue u
103 00BSICHEHHUE OIBITOB MO Pa3I0KEHHUIO
6emnoro cera B ciekTp. [lonyuenue 6enoro

LIBETA [IPU CJIOKEHUHU 1IBETOB"

104 OmneiTel Pezepdopaa u miianerapHas




MoOJieJIb aToMa

105 [Tocrynatel bopa. Moaens atoma bopa.
Hcnyckanue 1 NorjaomeHue cBeTa aTOMOM.

106 KBanTs1. JIuneiiuaTeie CIIEKTPhI
Ypoxk-npaktukym "Habmonenue

107 CIUIOLIHBIX U JMHENYaThIX CIIEKTPOB
U3JIy4yeHUs U UCIycKaHus"

108 PanmnoaktuBHOCTH. Anlb(a-, 6eTa- u
ramma-u3J1y4eHus

109 Ctpoenue aToMHOTO siipa. HykiaonHas
MoOJieJIb ATOMHOTO sJIpa

110 PannoaktuBHbIe npeBpanienus. M3oronsl

111 [Tepuon nmomypacnana
Ypoxk-koudepenuus "/leiicTBue

112 pPaZMOaKTHBHBIX M3Ty4E€HUI Ha )KUBbIC
OpraHu3Mbl. 3alMTa OT PaAHOAKTUBHOIO
n3iyyeHus"

113 SAnepHble peakuu. 3aKOHbI COXPAHEHUS
3apsI0BOr0 U MaCCOBOI'O YHCET

114 OHeprus cBs3M aTOMHBIX sijiep. CBA3b
Macchl ¥ SHEPTUU

115 Pemenue 3agau no reme "SAnepHeie
peaxkuuu. JHeprus cBsizu"

116 Peakuuu cunTe3a u geneHus saep.
Nctounuku sHeprun CosHIa U 3BE3]T
Ypok-koHpepenmus "Anepuas

117 HHEPreTHKa. DKOJOTHUECKUE MPOOIIeMbI
SIEPHOU HEPreTUKn"




[ToaroroBka K KOHTPOJILHOU paboTe MO

118 teMme "Konebanus u BoHbel. CBETOBEIE U
KBAHTOBBIC SIBJICHUA"
KonTponsHas padora o teme "Konebanus

119 1 BoJIHBI. CBETOBBIE I KBAHTOBBIE
siBJIeHHS"

120 Pemenue pacdeTHbIX MO TeMe
"Mexannyeckoe aBrxeHue"

121 Pemrenne pacyeTHBIX M KAYECTBEHHBIX
3a1a4 o teme ""B3aumoneiicteue ten"
Pemienne pacyeTHBIX U KaYECTBEHHBIX

122 3a/1a4 1o TeMe "3aKOHbI COXpPaHEHUS
SHEPIruM U UMIyibca'

123 JlaboparopHbie pabOTHI IO TEME
"MexaHndeckoe aBrKeHne"

124 JlaGopaTopHble paboThI IO TEME
"B3zaumMonencTBue Tea"

125 JlaGopaTtopusie padoTsl 1o Teme "[IpocTrie
MeXaHU3MbI"

126 Pemienne pacyeTHBIX U KaYECTBEHHBIX
3aj1a4 1o Teme "TernoBsie mporecch”

127 Pemenme pacyeTHBIX U KaY€CTBEHHBIX
3ajma4d 1mo reme "BiaxxHOCTB"
Pemienne pac4eTHBIX M KaYECTBEHHBIX

128 3amay o teMe "KIIJ] TermaoBsIx
nBuraresuei”

129 Pemenne pacyeTHBIX M Ka4ECTBEHHBIX

3a7a4 0o TeMe "3aKOHBI IIOCTOSIHHOT'O




TOoKA"

Pemrenne PACUCTHBIX U KAYCCTBCHHBIX

130 1
3aznayd no teme "KIIJI anexrpoycranoBok"

131 JlaGopaTopHbie paboThI 110 TeMe "3aKOHBI 1
IIOCTOSIHHOT'O TOKa"
JlaboparopHbie pabOTHI IO TEME

132 " " 1

CBeTOBbIE SIBIICHUS

133 PaGora ¢ Tekcramu 1o teme "3aKOHBI 1
COXpaHEHHUs B MEeXaHHKe"

134 Pa60Tat'c Tekctamu 110 Teme "Konebanus u 1
BOJIHBI

135 Pa6ora C”TCKCTaMI/I 1o TeMe "CBeTOBBIE 1
SIBIICHUS

136 PaGora ¢ Tekcramu o teme "KBanrosas u 1
anepHas pusuka"

BIIEE KOJIMYECTBO HACOB I1
OBbI1] O CTBO CO O 136 245

I[TPOTPAMME







IMPOBEPSIEMBIE IPEJMETHBIE PE3YJbTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI OCHOBHOI'O
OBIIETO OFPA3OBAHUS

7 KJIACC

Kon
MPOBEPAEMOro
pe3yJbTara

11

1.2

HpOBepﬂeMme NnpeaAMETHBIC PE3YJIbTAaThl 0CBOCHU S OCHOBHOI
06pa3OBaTean0ﬁ nporpaMmmsbl OCHOBHOI'O oﬁmero oﬁpasoBa}mﬂ

HCIOJIb30BAaTh U3YYCHHBIC ITIOHATUS

pas3iindaTth ABJICHHA 110 OIIMCAHHIO UX XAPAKTCPHBIX CBOMCTB M Ha OCHOBE
OIIBITOB, ACMOHCTPUPYIOIIUX JAHHOC (I)I/ISI/I‘IGCKOC SIBJICHHUC

1.3

pacrio3HaBaTh  TMPOSIBICHHE HM3YYCHHBIX  (PU3MUYECKUX  SBICHWHA B
OKpY’KalOlIeM MHUpE, B TOM 4HcClie (U3UYECKUE SIBICHHUS B MPHUPOJE, MPH
9TOM MEpPEBOJUTh MPAKTUYECKYIO 3ajady B Y4eOHYyI0, BBIIEIATh
CYLIECTBEHHbIE CBOMCTBA (IPU3HAKN) (PU3UYECKUX SBICHUN

1.4

OIKCHIBATh M3yUYCHHBIE CBOWCTBA Tel W (U3NYECCKHUE SBICHUS, MCIONB3YS
¢uznyeckue  BEJIWYMHBI, TPU  ONUCAHUM MpPaBWIBHO  TPAKTOBATh
(bu3HYECKU CMBIC UCIIOJIb3YEMBIX BEIMUYMH, X 0003HAUYEHHUS U €IUHUIIBI
¢u3NYeCKUX BEIMYMH, HAXOAUTh (OPMYJIbI, CBS3BIBAIOIIUE JIAHHYIO
¢u3nyecKyro BEIMYUHY C JPYTMMH BeIMYHMHAMHU, CTPOMTH TIpaduku
U3YyYEHHBIX 3aBUCUMOCTEH (pU3MUECKUX BEINYHH

1.5

XapaKTepU30BaTh CBOMCTBAa Tei, (U3UYECKUE SBICHUS U TPOIECCHI,
WCIOJBb3ysl  M3YYEHHBIE 3aKOHBI, TMpPH OTOM J1aBaTh  CJIOBECHYIO
(GhOopMyYITUPOBKY 3aKOHA U 3aMMCHIBATh €r0 MAaTEMATUUYECKOE BBIPAKEHHE

1.6

O0BSCHATD (PU3NYECKHE SABJICHUS, TPOLIECCHl U CBOICTBA TEJI, B TOM YHCIE U
B KOHTEKCTE CUTYallMi IPAaKTUKO-OPUEHTUPOBAHHOTO XapaKTEPA: BBIABIATH
MPUYMNHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH 00BsICHEHHE U3 | — 2 TOTHYecKuX
miaroB ¢ omnopod Ha 1 — 2 WM3y4eHHBIX CBOICTBa (DU3MYECKUX SIBICHUH,
bu3nYeCKUX 3aKOHa U 3aKOHOMEPHOCTHU

1.7

pemate pacuéTHele 3amauyd B 1 — 2 [eHCTBUSA, UCHOJB3YS 3aKOHBI U
dbopMysbl, CBA3bIBalONIME (U3UYECKHUE BEIMYMHBI: HAa OCHOBE aHaIHM3a
YCIIOBUS 3ajlaud 3allMChIBaTh KPAaTKOE YCIIOBUE, MOJCTABIATH (hU3HUECKUE
BEJIMYMHBI B (OPMYNIbI UM TPOBOAUTH Pacu€Thl, HAXOIUTh CIPAaBOYHbIE
JaHHbIe, HEOOXOMUMBIE ISl peUIeHHs 3ajad, OLEHMBAaTh PEaTUCTUYHOCTh
MOJy4eHHOM (PHU3NYEeCKON BETMUUHBI

1.8

pacrno3HaBaTh MPOOJEMBbI, KOTOpPHIE MOXXHO pEIIUTh MpPH MOMOIIU
(bu3NYECKUX METOJOB, B ONMMCAHUHU HCCIEAOBAHUS BBIACIATH MPOBEPSEMOE
MPENIoNIoKeHNnEe (TUIOTEe3yY), pa3inyaTh U UHTEPIPETHPOBATH MOTYUESHHBIN
pe3ynbTaT, HaXxOAuTh OMIMOKH B XOJE OIbITa, JElaTh BBIBOJABI IO €ro




pe3ynbTaTam

1.9

1.10

1.11

1.12

1.13

1.14

1.15

1.16

1.17

HPOBOIUTH OTBITHI 10 HAOIIOCHUIO (PU3MYECKUX SBICHUH W (PU3HUYCCKUX
CBOWCTB Tel: (hOPMYJIMPOBATH IPOBEPSIEMbIC MPEIIOJI0KCHUSA, COOMpATh
YCTAHOBKY M3 MPEIOKEHHOTO 00OpYIOBaHMUs, 3alIUCHIBATh XOJ OIbITA U
(bopMyITUpPOBATH BBEIBOIBI

BBIIOJIHATh IPSAMBbIE H3MEPEHUs C UCIOJIb30BAaHUEM aHAJIOTOBBIX MU
nUGpPOBBIX MPUOOPOB, 3alUCBHIBATh II0Ka3aHUS MNPUOOPOB C YU4ETOM
3aJJaHHOM a0COJIOTHOM MOTPEIHOCTH U3MEPEHUI

MIPOBOAMTH MCCIIEAOBAHNUE 3aBUCUMOCTU OAHOW (PU3UUECKOW BEIIUYMHBI OT
Jpyroi ¢ MCHOJIb30BAaHMEM INPSIMBIX HM3MEpPEHUH, Y4YacTBOBaTh B
IUTAHUPOBAaHUM  y4eOHOro  HCCIeNOBaHUs, CcoOuUpaTh YCTAaHOBKY U
BBIMIOJHATh HM3MEPEHHUS, CIeAys MPeaJoKeHHOMY IUlaHy, (PUKCHPOBATh
pe3yNbTaThl TMOTYYCHHOW 3aBUCUMOCTH (DH3UYECKMX BEIMYMH B BHJE
MPEIUIOKEHHBIX TAa0NMHMII W TpaduKOB, JelaTh BBIBOABI IO pe3ylbTaTam
UCCJIEIOBAHMUSI

IPOBOJIUTh KOCBEHHBIE H3MEpPEHUs (U3NYECKHX BEIMYUH, CIELys
IPEUIOKEHHOM MHCTPYKLUM: IpPU BBINOJHEHUH H3MEpEHHH CcoOupaTh
DKCIIEPUMEHTAIBHYI0 YCTAHOBKY UM  BBIYUCISITH 3HAYEHHE HCKOMOU
BEJINYUHBI

CO0JTI01aTh MpaBUa TEXHUKH 0E30MaCHOCTH MU paboTe ¢ J1abopaTopHBIM
o0opynoBaHrueM

yKa3bIBaTh NPUHIMIBI JIEHCTBUS TPUOOPOB M TEXHUYECKHX YCTPOMCTB,
XapaKTepu30BaTh NPUHIUNBI  JEHCTBUS  HM3Yy4YEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOUCTB C MOMOILBIO UX ONMMUCAHUS, UCHOIb3Yys 3HAHHS O
CBOMCTBaX (PM3MYECKHUX SIBIECHUN M HEOOXOAUMBIE (U3NYECKHUE 3aKOHBI U
3aKOHOMEPHOCTHU

NPUBOANTE  TPUMEPHl  (HAXoAWTh  HWH(pOpMAIMIO O  TpuUMepax)
NPAaKTUYECKOr0 HCMOJb30BaHUS (DU3NYECKMX 3HAaHUM B IOBCEIHEBHOI
KHU3HU Ui oOecriedyeHus: 0e30MacHOCTH MpU OOpalleHuu ¢ npubopamu M
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAaHEHUS 3/J0POBbs M COOIOIEHUSI HOPM
HKOJIOTHUECKOTO MOBEJICHHS B OKPY’KaIOIIeH cpefe

OCYIIECTBIISATh OTOOpP HMCTOYHHKOB HHGoOpManuu B cetd VHTepHEeT B
COOTBETCTBUM C 3aJJaHHBIM ITOMCKOBBIM 3allpOCOM, Ha OCHOBE MMEIOIINXCS
3HaHUM W TOyTéM CpaBHEHHUS PA3JIUYHBIX HCTOYHMKOB  BBLACTATH
uHpOpMaLIMIO, KOTOpasi SBJISIETCS NPOTUBOPEUMBOHMIIM MOXKET OBITh
HEJOCTOBEPHOMI

UCTIOJIB30BaTh TPU BBHIMIOJHEHUH YYEOHBIX 3a/JaHUH HAYIHOIIOMYISIPHYIO
JUTEpaTypy (PU3MUECKOTO COAepkKAHUA, CIIPAaBOYHBIE MAaTE€PUAIIbI, PECYPChHI
cetru UHTrepHer, BnajeTre NpUEMaMU  KOHCIEKTHPOBAHUS  TEKCTa,
npeoOpa3oBaHust HH(GOPMAIMK U3 OTHOW 3HAKOBOW CHCTEMBI B IPYTYIO

1.18

co3laBaTh COOCTBEHHBbIE KpaTKHE NMUChbMEHHBbIE U YCTHBIE COOOLICHHS Ha
OCHOBE 2 — 3 MCTOYHHMKOB MH(QOpMAIMH (PU3NYECKOTO COAEPKAHUS, B TOM




qrciie MyOJIMYHO JeNlaTh KPaTKHe COOOMICHUS O pe3yIbTaTax MPOeKTOB WU
Y4eOHBIX MCCICIOBAaHUMN, MPU ATOM TI'PAMOTHO HCIOJIB30BaTh H3YYCHHBIN
MOHATUHHBIA ammapar Kypca (U3UKH, CONPOBOXAATh BBICTYILICHUE
npe3eHTauen

1.19

8 KVIACC

Kon
MPOBEPAEMOro
pe3yJbTara

11

1.2

OpU BBIOJHEHUHM Y4YeOHBIX IPOEKTOB W HCCICIOBAHUN paCHpeaessTh
0053aHHOCTH B TPYIIE B COOTBETCTBUM C IIOCTABJICHHBIMU 3aJlauaMH,
CIEIUTh 3a BBIIOJIHEHUEM IUIAaHA JEHUCTBUM, aJEKBaTHO OLEHUBATH
COOCTBEHHBIM  BKJaJ B  JEATEIIBHOCTh  IPYIIbl,  BBICTPAUBaTh
KOMMYHHMKaTUBHOE B3aMMOJCHCTBHE, yUUTBIBAsI MHEHHE OKPYXKAIOIINX

HpOBepﬂeMble NMPEAMETHBIC PE3YJIbTAaThl 0CBOCHUSA OCHOBHOM
06pa30BaTeJ’IbH0ﬁ nporpaMmmbl OCHOBHOI'O oﬁmero 06pa303a}mﬂ

HCIIOJIB30BaTh IMOHATHA

pas3iindaTth ABJICHHA 110 OIIMCAHHIO UX XAPAKTCPHBIX CBOMCTB M Ha OCHOBE
OIIBITOB, ACMOHCTPUPYIOIIUX JaHHOC (I)I/ISI/I‘IGCKOG SABJICHHUC

1.3

pacrno3HaBaTh  IpPOSBJIEHUE  U3YYCHHBIX  (PU3MUECKUX  SBICHUH B
OKpYXKarollleM MHpE, B TOM 4Hciie (U3NYECKue SIBJICHUS B IpUpOJE, TpU
9TOM TMEpPEBOJUTh MPAKTUYECKYI0 3a7ady B Yy4eOHYyI0, BBIIEIATh
CYIIeCTBEHHbIE CBOMCTBA (IMPU3HAKN) (PU3HUECKUX SBICHUMN

1.4

ONMCHIBaTh M3YyUEHHBIE CBOMICTBa Tel U (PU3MYECKHE SBIICHUS, HCIONb3Ys
¢usznyeckue  BEJIWYMHBI, TPU  ONUCAHUM MpPaBWIBHO  TPAKTOBATh
(Gu3HYECKUN CMBICI MCIIOJIb3YEMBIX BEJIWYMH, O00O3HAUYEHUS M €IWHUIIBI
(Gu3NYECKUX BEIMYMH, HAXOOUTh (OPMYIbI, CBSA3BIBAIOIINE JAaHHYIO
¢u3nyecKyro BEIMYUHY C JPYTMMH BEIMYHMHAMHU, CTPOMTH TIpaduku
U3YyUYEHHBIX 3aBUCUMOCTEH (pU3MUECKUX BEINYHH

1.5

XapaKTepU30BaTh CBOWCTBAa Tei, (U3WYECKUE SBICHUS W TIPOIECCHI,
WCTOJNBb3Ysl  M3YYEHHBIE 3aKOHBI, TMpPU OATOM J1aBaTh  CJIOBECHYIO
(GhOopMyYITUPOBKY 3aKOHA U 3aMHMCHIBATH €T0 MATEMATHYECKOE BBIPAKEHUE

1.6

OOBSACHATh (U3NYECKUE MPOLIECChl U CBOWCTBAa Tel, B TOM 4YHCIE U B
KOHTEKCTE CHTyalui NPaKTUKO-OPHUEHTHPOBAHHOIO XapaKTepa: BBIABIATH
MPUYMHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH 00BsICHEHHE U3 | — 2 TOTHYeCcKUX
maroB ¢ momombio 1 — 2 u3yueHHBIX CBOMCTBa (PU3NYECKUX SBIICHUH,
(bu3nYecKrX 3aKOHa UM 3aKOHOMEPHOCTHU

1.7

pemath pacy€THblE 3agayd B 2 — 3 JACHCTBUS, HMCHOJIB3YS 3aKOHBI U
dbopMynbl, cBs3bIBaOLIME (PU3MYECKHE BEIMYMHBI: Ha OCHOBE aHalIM3a
YCIOBHS 3aJa4d 3alMChIBATh KPATKOE YCIIOBHUE, BBIABISATH HEJOCTATOK
JaHHBIX [ peleHus 3aJayd, BBIOMpATh 3aKOHBI M (OPMYJIBL,
HeoOXoauMble il €€ pelieHus, NPOBOAUTH pPACUYETHl U CpPaBHUBATH




MOJIY4YCHHOC 3HAUCHUC (1)PI3PI‘{€CKOI>'I BCJINYHHBI C U3BCCTHBIMU JaHHBIMH

1.8

1.9

1.10

1.11

1.12

1.13

paciio3HaBaThb HpO6JICMBI, KOTOPBIE MOXHO PpCIINTh IIPU ITOMOIIU
(1)I/IBI/ILI€CKI/IX MCTOJOB, HCIIOJB3Yys OHNHWCAHHUC HUCCICAOBAHUA, BbIIACIATH
IMPOBEPACMOC MMPpCANOJI0XKCHUC, OLICHUBATbL MPAaBHUJIBHOCTb  IMOPAJAKa
MMPOBCACHUA UCCIICA0OBaHMA, ACJIaTh BBIBOABI

HPOBOIUTH OTBITHI [0 HAOIIOCHUIO (PU3UYECKUX SBICHUH W (PU3HUYCCKUX
CBOMCTB Tell: (OPMYJHPOBATH MPOBEPSEMBIC IMPEINOJIOKCHUsS, COOUPAThH
YCTaHOBKY M3 MPEIJIOKEHHOTO 00OpYJIO0BaHUs, OMMCHIBATH XOJ OIBITA W
(bopMyIHUpPOBaTH BEIBOIBI

BBITIOJIHSITH TPSIMbIE U3MEPEHHUsI C UCIIOIH30BAHUEM aHAJIOTOBBIX MPUOOPOB
U JaTYUKOB (PU3NYECKUX BEIMYMH, CPABHUBATH PE3YyJIbTAThl U3MEPEHUN C
y4€TOM 3a/1aHHOM a0COJIFOTHOM MOTPEUTHOCTH

MMpOBOANTL HMCCICA0OBAHHNEC 3aBUCUMOCTH O,I[HOfI (bHSH‘ICCKOﬁ BCINYHMHBI OT
I[pyTOﬁ C HCIIOJIBb30BaHHECM MIPsAMBIX HSMepeHHﬁZ IJIaHUPOBATb
HCCIICOOBAHUC, CO6I/IpaTB YCTAHOBKY W BbBIIIOJHATH HU3MCPCHUA, CICAYA
MMPEAJIOKCHHOMY IJ1any, (I)I/IKCI/IPOBaTL PE3YyIbTAaThl HOJ'Iy‘IGHHOﬁ
3aBUCHUMOCTH B BHJEC Ta6J'II/II_[ u Fpa(bI/IKOB, AcCJIaTh BbIBOJBI 11O PE3yJibTaTaM
HUCCICI0BaHUA

MMpOBOANTL KOCBCHHBLIC H3MCPCHUA (bHSI/I‘ICCKHX BCIIMYMH: IINIAHUPOBATbH
HU3MCPCHUA, CO6I/IpaTI> IKCIICPUMCHTAJIbHYIO YCTAaHOBKY, (Q1(13%1
HpeHHO)KCHHOﬁ HWHCTPYKIUHU, U BBIYUCIIATH 3HAUCHUC BEJIMYHNHBI

coOirofaTh MpaBuja TEXHUKU O€30MacHOCTH Mpu padoTe ¢ J1abopaTOPHBIM
o0opynoBaHrueM

1.14

XapakTepU30BaTh MPUHIMIBI  JIEUCTBHS  W3YYCHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOPOM HA MX OIMMCAHMS, UCIIONB3YsSl 3HAHUS O
CBOMCTBAaX  (pU3MYECKUX  SBJICHUM ©  HEOOXOoIuWMble  (hU3UYECKUE
3aKOHOMEPHOCTH

1.15

pacro3HaBaTh IPOCTHIE TEXHUYECKUE YCTPOWCTBA U HU3MEPUTEIBHBIC
HpI/I60pBI Imo cxeéMaM H CXCMAaTHUYHBIM PUCYHKaM, COCTaBJISATb CXCMBI
ANEKTPUYECKUX  LEMed ¢  MOCJIENOBAaTeIbHBIM W THapauieIbHbIM
COEITMHEHUEM JJIEMEHTOB, pa3jinuas YCJIOBHbIE O0O3HAYEHHS 3JIEMEHTOB
AIEKTPUYECKUX LETIeH

1.16

OPUBOANUTH  NpUMEpHl  (HAXOAMTh  HMH(OpMAIMIO O  MpUMeEpax)
MPAKTUYECKOTO HMCIONb30BaHUs (U3MYECKUX 3HAHUNW B IOBCEIHEBHOM
KHU3HU 11 o0ecriedyeHus: Oe30MacHOCTH MpH OOpalleHuu ¢ mpubdopaMu U
TEXHUYECKUMHU yCTPOWCTBAMHU, COXPAaHEHUS 370POBbsl U COOIIOACHUSI HOPM
HKOJIOTHYECKOT0 MOBEJICHHS B OKPYKaIOLIeH cpejie

1.17

OCYIIECTBIISITh TOUCK HWH(pOpManuu (HU3NIECKOTO COAEpKaHUS B CETH
NHTepHeT, Ha OCHOBE UMEIOIIMXCA 3HAHUW MW MYTEM CpaBHEHUS
JOTIOTHUTEIbHBIX MCTOYHUKOB BBIACIATh UH(POPMALIHMIO, KOTOPAas SBIISETCS
MIPOTHBOPEUNUBOMN MIJITH MOXET OBITh HEJIOCTOBEPHOM

1.18

UCITOJIb30BaTh MPH BBINOJHEHUN YYEOHBIX 33/JaHUN HAYYHO-TIOMYJISPHYIO




JUTEpaTypy (PU3MUECKOrO COACpkKAHUS, CIIPABOYHBIE MAaTEPUAIIbI, PECYPCHI
cetu HMHurepHer, Biagerb NpuéMaMH KOHCIEKTUPOBAHMSI  TEKCTa,
npeoOpazoBanus HH(GOPMAIIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B IPYTYIO

1.19

co3/1aBaTh COOCTBCHHBIC IHCHMEHHBIC M KPAaTKHE YCTHBIC COOOIICHUS,
0000mas wWHPOPMAIMIO W3 HECKOJIbKUX HCTOYHUKOB (DU3HUECKOTO
COJICPKAaHHUs, B TOM YHCJIC MyOJIMYHO MPEACTABISATh PE3yJIbTaThl POCKTHOM
WK HUCCIICIOBATEIIBLCKOM JAEATSIbHOCTH, IPU STOM I'PAMOTHO HCIIOJIb30BaTh
U3y4YCHHBIH MOHATHHHBIN ammapar Kypca (GHU3UKH, COMPOBOXKIAThH
BBICTYIUICHHE TPE3CHTAIIMEH

1.20

OpU BBHINOJHEHHUH YUYEOHBIX NPOCKTOB M HCCIEIOBAHUN (PU3UUECKUX
IIPOLIECCOB  paclpeAesaTh OO0S3aHHOCTM B TpYIIE B COOTBETCTBUU C
IIOCTABJICHHBIMU 33Jla4aMHM, CJICIUTh 32 BBIIOJIHEHUEM IUIaHA ACUCTBHUU U
KOPPEKTHpPOBAaTh €ro, aJeKBaTHO OIICHWBAaTh COOCTBEHHBIH BKJIaJ B
JEATEIIBHOCTD I'PYIIIBI, BHICTPAUBATh KOMMYHHUKAaTUBHOE B3alMOJEHCTBHE,
HPOSIBIISIS FTOTOBHOCTD pa3pelaTh KOH(IUKTHI

9 KJIACC

Kon
NpoBepPsSIEeMOro
pe3yJbTara

11

IIpoBepsiemble MpeaMeTHBIE Pe3YJIbTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTe/IbHOI MPOrpaMMbl OCHOBHOT'0 00111ero 00pa3oBaHus

HCIOJIb30BAaTh U3YYCHHBIC ITIOHATUS

1.2

1.3

14

1.5

pas3invaTthb SABJICHUA IO OIMMMCAHUIO UX XAPAKTCPHBIX CBOICTB M Ha OCHOBE
OIBITOB, ACMOHCTPUPYIOIINUX JaAHHOC (1)I/I3I/I‘~IGCKOC SIBJICHUC

pacrio3HaBaTh  MpOSIBICHHE M3YYEHHBIX  (pU3MUYeCKUX  sSBIEHUA B
OKpY’KaloIlleM MHUpE, B TOM 4uclie (U3UYECKUe SBICHUS B MPHUPOJE, MPH
9TOM TMEpPEBOJUTh MPAKTUYECKYI0 3ajady B Yy4eOHYyI0, BBIIEIATh
CYyIIECTBEHHbIE CBOMCTBa (IPU3HAKN) PUZNUYECKUX SIBICHUN

OMHCHIBATh M3YUEHHBIC CBOMCTBA Tel W (PU3UYECKHE SBIICHUS, MCIOIB3YS
dbuznuecKkue BENWYUHBI, TPU  ONUCAHUH MPABWIBHO  TPAKTOBATh
(GU3MYECKUH CMBICIT HCIIOJNIB3yEeMbIX BEIWYMH, O00O3HAYEHUS WM €IUHUIIBI
(UBUYECKUX BEIMYWH, HAXOAWTh (OPMYIBI, CBS3BIBAIOIINE JaHHYIO
(GUBUYECKYI0 BEIMYMHY C JPYTMMH BEJIWYWHAMHU, CTPOUTH Tpaduku
M3YYEHHBIX 3aBUCUMOCTEN (DM3UIECKUX BEITHMYUH

XapakTepu30BaTh CBOMCTBA Tel, (QU3WYECKUE SBIECHUS U TIPOIECCHI,
WCIIOJIb3Ysl  M3YYEHHBIE 3aKOHbI, IpPH OTOM J1aBaTh  CJIOBECHYIO
(GhOopMyYITUPOBKY 3aKOHA U 3aMMCHIBATH €70 MATEMATHYECKOE BhIPAKECHUE

1.6

OOBSICHATh (PU3UYECKUE MPOIECCHl M CBOICTBAa TEl, B TOM 4YHCIE U B
KOHTEKCTE CHUTyalud IPAKTUKO-OPUEHTHUPOBAHHOI'O XapaKTepa: BBIABIATH
NPUYHHHO-CJICICTBEHHBIE CBSA3H, CTPOUTH O0BACHEHHE U3 2 — 3 JOTMUYECKHX




[IaroB C MOMOIIBI0 2 — 3 H3YYEHHBIX CBOMCTBAa (DU3MUYECKUX SIBJICHHUH,
(GHU3HYECKUX 3aKOHA MIIK 3aKOHOMEPHOCTH

1.7

pemath pacu€THble 3amaud (omuparolecs Ha cuctemy u3 2 — 3
YpaBHEHHMIA), MCIIONB3YsI 3aKOHBI U (DOPMYJIBI, CBSI3bIBAIOIINE (PHU3UUECKUE
BEJIMYMHBI: Ha OCHOBE aHaJM3a YCJIOBMS 3a/ladd 3alHUChIBaThb KpPaTKOE
yCIIOBHE, BBIBJIATH HEAOCTAIOUINE WIM W30BITOYHBIE TAaHHBIC, BHIOMPATH
3aKOHBI U (OPMYJbl, HEOOXOAUMBIE ISl PELICHMs, POBOAUTE PACUEThl U
OLIEHUBAThb  PEAIMCTUYHOCTb  IIOJIyYEHHOTO  3HAYEHHUA  (PU3UUECKOM
BEJIMYNHBI

1.8

pacrio3HaBaTh MpPOOJEMBI, KOTOpPBIE MOXHO pELIMTh MpPHU MOMOIIU
(GU3NYECKUX METOJOB, HCIOJIb3YS ONMCAHHE MHCCIEN0BAaHUS, BBIIEIATH
IpoBEpsEMOE  IPEINOJI0KEHNEe, OLEHMBATh IPAaBWIBHOCTh  MOpSAKA
IOPOBEIECHUS  UCCIICAOBAaHMs, J€laTh  BBIBOJBL,  HMHTEPIPETUPOBATDH
pe3yibTaThl HAOIIOACHUHN U ONBITOB

1.9

IMPOBOAUTDL OIIBITEHI 110 HB.6JIIOI[€HI/IIO (1)I/ISI/I‘I€CKI/IX SIBJICHUH MIIH (bH?:I/I‘-IGCKI/IX
CBOMCTB Te€JI: CAMOCTOATEIbHO COOMpPATh YCTAHOBKY H3 H30BITOUHOIO
Habopa 000pynOBaHMs, ONUCHIBATH XOJ OIBITAa U €ro pe3ysbTaThl,
(bopMyIHpOBaTh BHIBO/IBI

1.10

POBOJUTH NPU HEOOXOAMMOCTH CEPHIO NPSAMBIX HW3MEPEHUH, ONpeness
CpeHEee 3HaueHue Hu3MepseMoil BeauuuHbl ((OKYyCHOE paccTOosHuE
coOuparomied JMH3bI), OOOCHOBBIBaTH BBIOOpP cIlloco0a H3MepeHus
(u3MepHTEIBHOTO MPUOOPA)

1.11

IPOBOAMTH  HUCCIIEJOBAaHME 3aBHUCUMOCTEM (U3MYECKUX BEIUYHUH C
UCIIOJIb30BaHUEM TMPSAMBIX HW3MEPEHHI: IJIaHUpPOBaTh MCCIEI0BaHUE,
CaMOCTOSITENIHO ~ COOMpaTh  yCTAHOBKY, (DUKCHUpOBaTh  pPe3yIbTaThl
MOJIyUEHHOM 3aBUCHUMOCTH (PU3MYECKMX BEIMYMH B BHUAE TaOIUIU
rpaduKoB, JeIaTh BHIBO/BI IO Pe3yJIbTaTaM HCCIIEI0BaHMS

1.12

MMPOBOAWUTE KOCBCHHBIC H3MCPCHUSA (1)I/I3I/III€CKI/IX BCJIIMYMH: ITIJIAHUPOBATH
HU3MCPCHHA, CO6I/IpaTB OKCIICPUMCHTAJIbHYIO YCTAHOBKY MW BBIIIOJIHATH
HU3MCEPCHUA, CICAYyA HpelIJ'IO)KeHHOI\/’I UHCTPYKIMHU, BBIYUCIIATH 3HAYCHHC
BCJIIMYMHBI U AHAJIMU3UPOBATH IMOJIYUYCHHBIC PE3YJIbTAThHI C y"{éTOM 33.IlaHHOI7I
MOTrpeIIHOCTU I/ISMepeHI/Iﬁ

1.13

1.14

1.15

coOiroaaTh MpaBuja TEXHUKU 0€30MacHOCTH Mpu padoTe ¢ 1abopaTopHBIM
obopyoBaHuEM

pa3ianyaTh OCHOBHBIE TMPU3HAKH M3YyYEHHBIX (U3UYECKUX MOJIEINIeH:
MaTepuaiabHas TOYKa, aOCONIOTHO TBEPIOE TENO, TOYCYHBIH HCTOYHHK
CBETa, JIy4, TOHKas JINH3a, [JIaHeTapHasi MOJIeNIb aToMa, HyKJIIOHHasi MOJIEb
aTOMHOTO sipa

XapaKTepu30BaTh NPUHIMNBI  IEHCTBUS  HM3YyYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOIl Ha MX ONHMCAHUS, UCTONB3Ys 3HAHUS O
cBOWCTBaX  (U3MYECKUX SBICHMH H  HeoOXomumble  (pusmueckue
3aKOHOMEPHOCTH




1.16

UCIIOJIb30BaTh CXEMbl M CXEMaTHYHbIE PUCYHKH H3YyYEHHBIX TEXHUYECKHUX
YCTPOMCTB, U3MEPUTETHHBIX IPUOOPOB U TEXHOJIOTUYECKUX MPOILECCOB MpHU
pelieHnrd  y4eOHO-TIPaKTHYECKUX  3a/ay, ONTHYECKHE CXeMbl s
MOCTPOCHHUS N300paKEHHH B IMJIOCKOM 3epKajie U cOOUparouieit TuH3e

1.17

OPUBOJIUTL  TpUMEpbl  (HaxoauTh  WHGOpMAIMIO O  TpUMEpax)
MPAKTUYECKOTO HCIONBb30BaHUS (U3MUYECKUX 3HAHWW B TOBCEIHEBHOM
JKU3HHU I oOecriedeHusi 0€30MMacHOCTH MPpU OOpalieHuu ¢ MpudopamMu H
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHEHHS 37I0POBbsI M COOIOICHUS HOPM
9KOJIOTUYECKOTO MOBENICHHS B OKPYKaIOIICH cpefie

1.18

OCYILIECTBIISITh TMOMCK HWHGpOpMANMUU (PHU3MUECKOTO COACPKAHUS B CETH
WuTepHeTr, camMoCTOSTENbHO (OPMYIUpPYs MOMCKOBBIM 3ampoc, HaXOAWUTh
IOYTU ONpEeNeHHs] TOCTOBEPHOCTH IOJIyYeHHOM MH(OpMalMM Ha OCHOBE
UMEIOLIUXCS 3HAHUN U IOIIOJHUTENIBHBIX HCTOYHUKOB

1.19

UCTIOJIB30BaTh MPH BBIMOJHEHUH YYEOHBIX 3a/JaHUN HAYYHO-TIOMYJISPHYIO
auTeparypy (pU3MUECKOro COAepKaHMs, CIIPABOYHBIE MATEPHAJIbI, PECYPCHI
cetu HHrepHer; Biagerb NpuéMaMM  KOHCIEKTHPOBAHMSI  TEKCTa,
npeoOpazoBanus HHGOPMAIIUU U3 OJTHOM 3HAKOBOW CUCTEMBI B IPYTYIO

1.20

CO371aBaTb COOCTBEHHBIE TMHUCHMEHHBIE M YCTHBIE COOOIICHHUS Ha OCHOBE
uH(pOpMAIIMM W3 HECKOJIBKUX HWCTOYHUKOB (PH3UUIECKOTO COJCpIKAHUS,
MyOJIUYHO TIPEACTABIIATh PE3YyJIbTAThl MMPOCKTHON MM MCCIIEIOBATEIbCKON
JIEATEIIbHOCTH, IIPX 3TOM I'PaMOTHO HCIOJIb30BAaTh U3YYEHHBIN MOHSITUHHBIN
anmapar Hu3y4aeMoro pasziena (U3MKH U COMPOBOXIATh BBICTYIJICHUE
npe3eHTaluel ¢ y4éToM 0COOCHHOCTEHN ayAUTOPUH CBEPCTHUKOB

1.21

MPU  BBITIOJIHEHUH Y4YEOHBIX TMPOEKTOB U HCCIEIOBAaHUN (PU3MUECKHUX
IIPOLIECCOB paclpeAesaTh OO0S3aHHOCTH B TPYIIE B COOTBETCTBUU C
MOCTaBJICHHBIMH 3aJ]a4aMH, CIEAUTh 32 BBITIOJIHEHUEM IUIaHA JIEHCTBUU U
KOpPPEKTUPOBaTh €ro, aJeKBaTHO OICHMBaTh COOCTBEHHBIH BKIAJ B
JESTENIbHOCTh TPYIIBI, BBICTPAUBaTh KOMMYHHKATUBHOE B3aMMOJCHCTBHE,
MIPOSIBIISIE TOTOBHOCTH pa3peniaTh KOHPIUKTHI




MMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

7 KIIACC

Kon Kon
pa3aesia  3JieMeHTa

HpOBepﬂeMme IJIEMEHTHBI COACPKAHUSA

®U3UKA U EE POJIb B ITIO3HAHMM OKPYXAIOIIEI'O MHUPA

®dusuka — HayKa o npupoje. fABiaeHust npupoabl. Puzndeckue

11 ABJICHUS: MEXaHWYECKHUE,  TEIUIOBBIE,  JJIEKTPUUYECKUE,
MarHuTHBIE, CBETOBBIE, 3BYKOBBIE
®dusnueckue BeTMUYMHBL M3MepeHne (U3NYECKHX BEIUYHH.

1.2 Puznueckue puOOpHI. ITorpemnocTs U3MEPEHUM.
Me:xyHaposHas cucTemMa eIMHULL
EcrecTBeHHOHay4yHbId ~ METOJ  MO3HAHUA:  HAOJIIOJCHHE,

1 13 [IOCTAaHOBKA HAay4YHOTO BONpOCA, BBIABMKEHHE THUIOTE3,

AKCIIEPUMEHT  II0  IPOBEpPKE  THUIOTE3,  OOBICHEHUE
Ha0JII01aeMOr0 SIBICHUS

14 Onucanue pU3NYECKUX SBJICHUI ¢ MOMOLIBIO MOJIEel
[TpakTyeckue paboOTHI:

W3mepenne pacCTOSHUM.
15 N3mepenue 06bEMa KUAKOCTH U TBEPAOTO Tea.

Omnpenenenue pasMepoB MaJbIX TEJ.
N3mepenne Ttemmeparypsl IMpU IOMOIIM KUAKOCTHOTO
TEPMOMETPA U JATYMKA TEMIIEPATyPhI

ITEPBOHAYAJIBHBIE CBEJIEHMA O CTPOEHNHN BEIIIECTBA

CrpoeHue BemiecTBa: aTOMbl M MOJIEKYJIBI, UX pPa3MephI.

21 OnbIThI, TOKA3bIBAIOLINE TUCKPETHOE CTPOSHHUE BEIIECTBA

99 JIBmxenue vactull BemiecTBa. CB3b CKOPOCTU JIBUKECHUS
' yacTull ¢ TemrepaTypoil. bpoynoBckoe nBuxenue, muddysus

53 B3anmosieiicTBre 4acTHIl BELIECTBA: MPUTSHKEHUE U
' OTTaJKHBaHHE

2 ArperaTHble COCTOSIHUSI BEILlECTBA: CTPOEHUE Ta30B,

24 KHUJAKOCTEH W TBEPABIX (KpUCTAIIMYECKHX) Tesl. B3aumocBs3b

' MEX/y CBOWCTBAMH BEIIECTB B Pa3HBIX arperaTHBIX COCTOSHHIX
U X aTOMHO-MOJIEKYJIIPHBIM CTPOEHUEM
2.5 Oco0EHHOCTH arperaTHBIX COCTOSTHUN BOIBI
[TpakTuyeckue paboTHI:
2.6 Ounenka  auaMmerpa  aToMa  METOIOM  psiaoB  (c

UCToNIb30BaHueM GoTorpaduit).




OnBITH IO HAOTIOIEHUIO TETIOBOTO PACIIUPEHUS Ta30B.
OnpITHl 10 OOHAPYKEHUIO JEHCTBUS CHJI MOJIEKYJISIPHOTO
MPUTSKEHUS

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

3.1

Mexanudeckoe IBM)KCHHE. PaBHOMEpHOE M HEpaBHOMEpPHOE
JIBIDKEHUE

3.2

Cxopoctb. CpenHsii CKOpOCTb IIpU  HEPABHOMEPHOM
IBIDKEHNUU. Pacuér myTH n BpeMeHU JIBH)KECHHS

3.3

3.4

3.5

SIBnenue uHepuuu. 3aKOH MHEpLUM. B3anMopelicTBue Ten Kak
IIpUYMHA U3MEHEHUS CKOPOCTH ABMXKEHUSA Tel. Macca kak mepa
WHEPTHOCTH TeJla
ITnotHocTh BemecTBa. CBA3b IUIOTHOCTH C KOJIMYECTBOM
MOJIEKYJI B €JMHHIIE 00bEMA BEILECTBA

Cuita Kak XapakTEepUCTHKA B3aUMOICUCTBHS TeI

3.6

3.7

Cua ynpyroctu u 3akoH ['yka. M3aMepenue cuiibl ¢ MOMOIIBIO
JTMHAMOMETpa
SlBnenue TaroreHus u cuna TsbkecTH. Cuila TSDKECTH Ha
Ipyrux ranerax. Bec tena. HeBecomocTh

3.8

Cuna tpenus. TpeHue ckoiabXKeHUs U TpeHue nokod. TpeHue B
MIPUPOJIE U TEXHUKE

3.9

3.10

CrnoxeHue Cwi, HaOpaBI€HHBIX IO OJHOW MPSIMOIl.
PaBHOelcTBYIOIIASA CHIT

[TpakTyeckue paboOTHI:

OmnpeneneHre CKOPOCTH PaBHOMEPHOTO JIBHKEHUS (IIapvKa B
XKHUJIKOCTH, MOJEIH JIEKTPUUYECKOI0 aBTOMOOMIIS U TaK Jasee).
OrmpeziesieHne cpeHEN CKOPOCTH CKOJIBKEHUS OpycKa WIH
[IapuKa MO HAKJIOHHOW miockocT. OmnpeneneHue MIOTHOCTU
TBEpAOro tena. ONBITHI, JAEMOHCTPUPYIOIIKME 3aBUCUMOCTD
pacTspkeHus (gegopmaiim) Npy>KUHbl OT MPUIOKEHHON CHIIBI.
OnpIThI, JEMOHCTPUPYIOIIME 3aBHUCHUMOCTb CHJBl TpPEHUS
CKOJIbKEHUSI OT Beca Tela M XapakKTepa CONpPHUKACAIOIIMXCS
MMOBEPXHOCTEN

3.11

duznueckue SBIEHUS B NPUPOJAE: IPUMEPHl JBHKEHHUS C
pPa3IMYHBIMM CKOPOCTSIMM B JKMBOM M HEXHBOM IPUPOJE,
JIEICTBHE CHUJIBI TPEHHUS B IPUPOJIE U TEXHUKE

3.12

TexHUYecKre yCTPOMCTBA: TMHAMOMETP, TOAIIUITHUKA

JIABJIEHUE TBEPBIX TEJI, JKUJIKOCTEN 1 TA30B

4.1

HaBnenne T1BEpmoro Tema. CmocoObl  yMEHBIIEHUS |
YBEJTUYCHUS JTaBICHUS

4.2

JlaBnenue ra3a. 3aBHCUMOCTH JaBJICHUS raza OT O00BEMa,
TeMnepaTypbl




4.3

[lepenaua naBieHust TBEPABIMU TEIAMU, KUIAKOCTIMU U ra3amHu.
3akoH [Tackanga. [TneBMaTHUeCKHEe MAlIMHEI

4.4

4.5

4.6

3aBUCHUMOCTh JaBIICHUS KUJKOCTHU oT TITyOHUHBI.
I'mapocratnueckuit  mapagokc. CooOmarommecss  COCy/Ibl.
['uapaBnuyeckre MEXaHU3MbI

Atmochepa 3emumn u armocdepHoe pgamieHue. I[IpuuuHbI
CyIIECTBOBaHUS  BO3AYMHOM  000j0ouku  3emum.  OnbIT
Toppuuemnu. 3aBHCHUMOCTh  aTMOC(EPHOTO  JABICHUS OT
BBICOTBHI HaJ] yDPOBHEM MOPsI

Usmepenne  atmocdepHoro  npapneHus. [lpubopsl  ans
U3MepeHus aTMOC(HEPHOro AaBlICHUS

4.7

JlelicTBME XUIKOCTM M Tra3a Ha IOrPYKEHHOE B HUX TEJO.
BrrtankuBaromias (apxumMenioBa) cuiia. 3akoH Apxumesna

4.8

4.9

IInaBanue Ten. Bo3gyxomnaBanue

[TpakTrueckue pabOTHI:

HccnenoBanue 3aBUCUMOCTH Beca Tejla B BOJE OT 00bEMa
NOTPYKEHHOW B  XKUAKOCTh 4actu Tena. OnpexneneHue
BBITAJIKMBAIOIIECH CUJIbI, JEMCTBYIOIIEH Ha TeJo, MOrpYyKEHHOE
B JKUJKOCTh. [IpoBepka HE3aBUCUMOCTH BHITAJIKUBAIOIIIEH CUJIBI,
JIEUCTBYIOIIEH Ha TEJO B KUAKOCTH, OT Macchl Teja. OMBITHI,
JIEMOHCTPHUPYIONIME 3aBUCUMOCTh BBITAJIKUBAIONIEH  CHJIBI,
JIeICTBYIOIIEH Ha TEJIO B )KHUJIKOCTH, OT 00bEMA NOTpyKEHHOHN B
J)KUJIKOCTh 4YacTU Tella MW OT TUIOTHOCTH  KHIKOCTH.
KoHcTpynpoBanue apeoMerpa Ui KOHCTPYMPOBAHUE JIOJKU U
omnpeenaeHue e€ rpy30no1bEMHOCTH

4.10

dusnyeckue SBICHUS B MPUPOJE: BIMSIHHE aTMOC(EPHOTO
JTaBJICHUSI Ha )KUBOW OpraHU3M, IJIaBaHUE PbIO

411

TexHuueckue YCTPOWCTBA: cooOImaronuecs COCYIBI,
YCTPOMCTBO BOJOIIPOBOJIA, TUAPABIMYECKUI IPECC, MAHOMETD,
OapomeTp, BBICOTOMED, TTOPIITHEBON HACOC, APEOMET]P

PABOTA, MOIIIHOCTbB, SHEPT' A

5.1 Mexanudeckas pabora

5.2 Mexanudeckast MOITHOCTb

53 [TpocTeie MeXaHHW3MBI: pblYar, OJOK, HAKIIOHHAs ILIOCKOCTb.

' [TpaBuiiO paBHOBECHS phluara

5.4 [TpumeHeHne mpaBuia paBHOBECHUS pbldyara K OJI0Ky
«3omotoe mpaBuio» MexaHUKU. KoadduimeHnt mone3Horo

5.5 neicTBus MexaHu3MoB. [IpocTeie MexaHU3MBI B OBITY H
TEXHHUKE

5.6 [ToTennmanpHast SHEPTUH TEJIa, TOTHATOTO HAJ 3eMIIEN

5.7 Kunernyeckas sHeprus




5.8 [TonHast MexaHWYeckass »SHEprus. 3aKOH M3MEHEHUS U
' COXpaHEeHMs] MEXaHUYECKON YHEPTHH
[TpakTuyeckue paboOTHI:
Onpenenenne paboTHl CHIIBI TPEHUS MPH PABHOMEPHOM
5.9 JOBIDKEHUM  Tela 1O  TOPU3OHTAJIBHOH  TOBEPXHOCTH.
' Uccnenoanue ycnoBuid paBHoBecus pwruara. Msmepenne KII
HAKJIOHHOM  IUIOCKOCTH. M3yyeHWe 3akoHa  COXpPaHEHHUSA
MEXaHUYECKOMN Hepruu
5.10 @u3nuecKue SBICHUS B IPUPOJIE: PbIYAru B TEJIEC YEIIOBEKA
TexHnuueckue YCTpOMCTBA: phlyar, MOJIBH>KHBIN u
5.11 HETMOABMKHBIM  OJIOKM, HAKJIOHHAs IIOCKOCTh, IIPOCTHIC
MEXaHU3MBI B OBITY
8 KJIACC
Kon Kon
IIpoBepsieMble 31€eMEHTHI COAePKAHUA
pa3jena  3JieMeHTa
TEIUUIOBBIE ABJIEHU A
OCHOBHBIE TIOJOXKEHUS MOJEKYISIPHO-KMHETHUECKOW TeopHuu
6.1 CTpoeHusi BemiectBa. Macca u pa3mepbl MosieKysl. ONBITHI,
' MOJTBEPXKIAIOIIHE OCHOBHbIE HOJIOKEHHUS
MOJIEKYISIPHOKMHETUYECKOI TeOpUH
6.2 Mogenu TBEPIOro, >KUAKOIO M Ta3000pa3HOrO COCTOSIHUN
' BemlecTBa. Kpucrammmueckue u aMmopgHsbie Tena
6.3 OObsicHEHHE CBOWCTB Ta3oB, XUAKOCTEH M TBEPIBIX TeN Ha
' OCHOBE ITOJIO’KEHUH MOJIEKYISIPHOKUHETUIECKON TEOPUH
6.4 CMaunBaHue U KallWJUISIPHBIE SBICHUS
6.5 TernnoBoe pacipeHue U CKaTHe
6 6.6 Temmneparypa. CBs3b TeMIepaTypbl CO CKOPOCTBIO TEILUIOBOTO
' JIBUYKECHHUSI YaCTHULL
6.7 Buytpennsas osHeprus. CnocoObl H3MEHEHHs BHYTpPEHHEH
' SHEPIHUU: TeIIonepeaaya U COBepIIeHHE PadoThI
6.8 Buasl  Temonepenadd:  TEIUIONPOBOAHOCTH,  KOHBEKIIHS,
U3ITy4YeHUE
6.9 KonndecTBo TemoThl. Y aenabHas TEMI0EMKOCTh BEIIECTBA
6.10 TermiooOMeH W TEIJIOBOE paBHOBECHE. YPaBHEHHE TEIJIOBOTO
' basanca
6.11 [InaBneHue W OTBepAcBaHUE KPUCTAJUIMUECKUX BEIIECTB.
' VY aenpHas TEIIOTA MJIABICHUS
6.12 [TapooOpa3zoBanue u konjeHcamus. Vcmapenue. Kunenwe.




VY nenbHas TEeIIoTa napooOpa3oBaHMsL. 3aBUCUMOCTh
TEMIEPATypbl KUIIEHUS OT aTMOC(HEPHOro JaBJICHUS

6.13
6.14

BiaxxHocTh BO31yXa

3Hepr1/151 TOIIJIHUBA. yI[CJ'H:HaH TEIJIOTA CrOpaHus

6.15

[Tpunmunsr pabotsl TermaoBbix asurareneir KIIJ teroBoro
asurarens. TemuoBbple JBUTATENM W 3allUTa OKPYKAOLICH
cpensl

6.16

6.17

6.18

6.19

3aKOH COXpAaHEHMS W MPEBpPALICHUS DSHEPrUU B TEIUJIOBBIX
npoiieccax
[TpakTuueckue paboThI:
OnbITh MO OOHAPYKEHHUIO JIEHCTBUS CHJI MOJICKYJISIPHOTO
MIPUTSAKEHUS.
OnbITel IO BBIPAIIMBAHUIO KPUCTAIOB MOBAPEHHON COJIU
WJIU caxapa.
OnpITel IO HAOIOJEHUIO TEIUIOBOIO PACIIUPEHHUS Ta30B,
JKUJKOCTEN U TBEPABIX TEll.
OmnpeneneHre aBICHUS BO3IyXa B OaJUIOHE IINPHUIIA.
OnbITel, JEMOHCTPUPYIOLIUME 3aBUCUMOCTbh  JIABJIICHUS
BO3/lyXa OT €ro 00bEMa U HarpeBaHUs WIH OXJIKICHUSI.
[IpoBepka ruIOTE3bl JMHEWHONM 3aBUCUMOCTH JIJTMHBI
CTONOWKA JKUIKOCTH B  TEPMOMETPHUYECKOH TpyOke OT
TEeMIIepaTypHhI.
Halnronenne wu3MeHEHHs BHYTPEHHEW HHEpPrUHM Teja B
pe3ynbTaTe TeIonepeaaun U padoThl BHEITHUX CHJI.
UccnenoBanue siBeHUs TEIUIOOOMEHA MPU CMEIIMBAaHUHU
XOJIOTHOW U ropsiuei BOJBI.
Ornpeznenenre KOJIMYECTBA TEIUIOTHI, MOJYYEHHOI'O BOJIOM
IIPH TETJI00OMEHE C HarpeThIM METAJUIMYECKUM ITUITHHIPOM.
Ornpenenenne yaenabHOU TEMIIOEMKOCTH BEILIECTBA.
HccnenoBanue npouecca ucrnapeHusl.
Onpenenenre OTHOCUTEIBHON BIaXKHOCTH BO3yXa.
Ornpenenenne yAelIbHON TEIIOTHI IUIaBICHUS JIb/IA.

dusnueckue SIBJICHUS B IPUPOJIC: TIOBEPXHOCTHOES HATSKCHUE U
KallWUISIPHBIC SIBJICHUS B MPHPOJIE, KPUCTAUIBI B TPUPOJE,
usnyuenue CoJHIIA, 3aMep3aHre BOJOEMOB, MOPCKUE OpH3HI;
o0pa3oBaHue POCHI, TYMaHa, HHEsl, CHeTa.

TexHuueckue yCTpoiicTBa: KalWUISIPBI, IPUMEPBI
MCIIOJIb30BaHUsl KPUCTAIJIOB, KUJAKOCTHBI TEPMOMETp, AATUUK
TEMIEPATYpbl,  TEPMOC, CHCTEMA  OTOIUIEHHMS  JIOMOB,
TUTPOMETPBI, TCHXPOMETp, TMapoBas TypOWHa, JIBUTATENb
BHYTPEHHETO CTOPaHUSI.

OJIEKTPUYECKHE 1 MAT'HUTHBIE ABJIEHUA




7.1

Onexrpu3zanus Tel. J[Ba poja 3JeKTpUUECKUX 3apsiioB

B3aumoneiictBue  3apsiokeHHbIX — Ten.  3akoH  Kynona

7.2 (3aBUCUMOCTh CHJIBI B3aMMOJCHCTBHSI 3apSKCHHBIX TEII OT
BEJIMYMHBI 3aPSJIOB ¥ PACCTOSHUS MEXK]TY TECJIaMH )
OnekTpuueckoe mnojie. Hanpspk€HHOCTD AIEKTPUYECKOTO TOJIS.

7.3 [IpuHIMIT ~ Cymepro3WIuMKu  JJEKTPUYECKUX  Tojied  (Ha
KaueCTBEHHOM YpPOBHE)

Hocurenu 3JIEKTPUYECKUX 3apsia0B. DJIeMeHTapHbIN
7.4 anektpuueckuid 3apsan. Crpoenue aroma. I[IpoBogHuKH U
JUDJIEKTPUKH
7.5 3aK0oH COXpaHEHUs AIEKTPUUECKOTO 3apsiaa
76 DJeKTpUYeCKUun TOK. YcnoBus CYIIECTBOBAHHUS
' AIIEKTPUYECKOTO TOKA. ICTOYHHKYN MOCTOSITHHOTO TOKa

77 JleficTBUSI ANEKTPUYECKOTO TOKa (TEIUIOBOE, XHWMHUYECKOE,
' MarHUTHOE). DIEKTPUUECKUN TOK B )KUJIKOCTSIX U razax

7.8 Onekrpuueckas nemnb. Cuia Toka. JNeKTpUYECKOe HalpsKEHNE

79 ConpoTuBjieHre TMPOBOJHUKA. YAENbHOE COMPOTUBJIICHHE
' BEIIECTBA

7.10 3akon Oma aJig y4acTka 1enu

7.11 [TocnenoBarenbHOE U MapaieIbHOE COSTUHEHHE TPOBOTHUKOB

712 PaGoTa m MOIIHOCTH 3JEKTPUYECKOTO TOKA. 3akoH Jxoyms —

' Jlenna

713 DNEKTPUYECKHE [T U MOTPEOUTENN IICKTPUICCKON SHEPTHU

' B ObITy. KOpoTkoe 3aMbikanue

714 [TocrossHHbIE ~ MarHUTBHL.  B3auMopeicTBHe  MOCTOSTHHBIX

' MarHuTOB

715 MarnuTHoe nosie. MarHuTHoe mojie 3eMJIu U €ro 3Ha4eHue s

' JKU3HHU Ha 3emiie

716 OnbiT Opcrena. MarHuTHOE TOJIE  DJIEKTPUYECKOrO TOKA.

' [TprMeHEeHHE IIEKTPOMArHUTOB B TEXHUKE
JleiicTBe MarHUTHOTO TIOJII Ha TPOBOAHHK C TOKOM.

717 DNeKTpoJABUTATEeNh  MOCTOSHHOTO  ToKa.  Mcrmosb3oBaHHe

' DIIEKTPOJBUTATENIE B TEXHUYECKUX YCTPOMCTBAX U Ha
TPaHCIIOPTE

718 Oneitel Dapanes. SIBneHUE SICKTPOMATHUTHOM WHIYKIIHH.

' IMpasuio Jlenia
Onektporedeparop. CmocoObl TOMYYEHHS]  AIEKTPUIECKOM

7.19 SHEPTUH. DJEKTPOCTAHIIMM Ha BO300OHOBIISIEMBIX HCTOYHHKAX
SHEPTUU

790 [TpakTrueckue pabOTHI:

ONBITH O HAOTIOJACHUIO AJICKTPU3AMH TEJl WHIYKITUEH U TIPH




7.21

7.22

COIIPUKOCHOBEHUMU.
HccnenoBanue NeHCTBUSA IEKTPUYECKOTO MO HA IPOBOJHUKA
U IUDJIEKTPUKH.

CO6opka u npoBepka padOThl TEKTPUUECKOM LIEMU OCTOSHHOTO
TOKa.

W3mepenue u peryaupoBaHue CUIIbI TOKA.

W3mepenue u peryaupoBaHue HapsKCHU.

HccenenoBanue 3aBUCHMMOCTH  CWJIBI  TOKA, MAYLIETO 4epes
pPE3UCTOP, OT CONPOTHUBIICHUS PE3UCTOpAa U HAIPSKCHUSA Ha
pesucrope.

OneIThl, [OEMOHCTPUPYIOLIME 3aBUCUMOCTH JJIEKTPHUYECKOIO
CONPOTHUBIICHUS MPOBOJAHMKA OT €ro JUIMHBL, IUIOLIAIH
IIONIEPEYHOr0 CEUEHUs U MaTepuaa.

ITpoBepka IIpaBuJIa CIIOKECHMS HaIPsKEHUI pu
IIOCJIEIOBATEIIbHOM COEJUHEHUHN ABYX pe3ucTopoB. [IpoBepka
IpaBuja JUisl CWIbl TOKAa IIPU MApaJUIEIbHOM COCAMHEHUHU
pesuctopoB. OmpeneneHue pabOThl AIEKTPUUYECKOTO TOKA,
uaymero — yepes  pesuctop.  OmnpeneneHue  MOLIHOCTHU
NIEKTPUYECKOTO  TOKA,  BBIACIAEMOM  HAa  PE3UCTOPE.
HccnenoBanue 3aBUCHUMOCTH CHJIBI TOKA, MAYILIErO 4epes
JaMIIOUKy, OT HampsbkeHuss Ha Hel. Omnpenenenue KII/]
Harpesatend. lccnenoBaHWe MAarHUTHOTO — B3aUMOJEHCTBUS
MOCTOSIHHBIX ~ MarHuToB.  M3ydeHWe  MarHuTHOTO  MOJIA
MOCTOSIHHBIX MAarHUTOB IPHU UX OOBEAMHEHUU M Pa3/EICHHM.
HccenenoBanue AEMCTBUSA JIEKTPUUYECKOIO TOKA HA MarHUTHYIO
cTpenky. OMbITBl, JAEMOHCTPUPYIOLIME 3aBUCHMOCTb CHJIBI
B3aMMOJEMCTBYS KaTyIIKX C TOKOM U MarHuTa OT CHUJIbl TOKA U
HanpaBJIeHUss TOKa B  KaTymke. M3ydeHwe  nelicTBus
MarHMTHOTO I0JI Ha IPOBOJHUK ¢ TOKOM. KoHcTpynpoBanue n
uzyueHue paboTsl anekrpoasuratens. Msmepenme  KITJ]
AIIEKTPOJIBUTaTENIbHON YCTaHOBKHM. OIBITHI 110 MCCIIEI0BAHUIO
ABJICHUS]  JJIEKTPOMAarHUTHOM  MHAYKIHMM:  HCCIEAO0BAHHUE
M3MEHEHUH 3HaYeHMsI U HaIlPaBJIEHUSI UHAYKLIIHOHHOTO TOKa

@usnyeckue sBIECHUSA B NPUPOLIE: IIEKTPUUECKUE SIBICHUS B
aTMocdepe, 3JIEKTPUYECTBO KHUBBIX OpPraHW3MOB, MAarHUTHOE
nosie 3emuid, Apeid MOTOCOB, POIh MArHUTHOTO TOJIS JUIst
KU3HM HA 3eMJie, OJISIPHOE CUSHHUE

TexHuuecKkne  yCTpPOWCTBA:  DIIEKTPOCKOI,  aMIEpMeTp,
BOJIbTMETP, pPEOCTaT, CYETYUK DIIEKTPUUYECKOW DHEPIHH,
AIIEKTPOOCBETUTEIHHBIE puoopHI, HarpeBaTeIbHbBIE
AIEKTPONIPUOOPHI (mpumepsr), AIEKTPUIECCKHE
NPEIOXPaHUTEIH, AIIEKTPOMArHuT, AJIEKTPOABHUTATEIh
MOCTOSTHHOTO TOKA, TeHEPATOp MOCTOSTHHOTO TOKA




9 KIIACC

Kox Konx snementa [IpoBepsieMble 27IEMEHTBI COAEPIKAHUS
paszznena
MEXAHUWYECKUE SABJIEHUA
8.1 Mexanuyeckoe aBuxkeHue. MarepuanbHas Touka. Cucrema
' oTcuéra
8.2 OTHOCHUTEIILHOCTh MEXAHUYECKOTIO JBIKEHUS
8.3 PaBHOMEpHOE IPSAMOJIMHEHHOE JBUKEHUE
8.4 HepaBHoMepHOe mnpsiMosnHelHOe aBMkeHue. CpenHss U
' MT'HOBEHHAsI CKOPOCTh TeJla IPU HEPAaBHOMEPHOM JBUKCHHUH
8.5 Yckopenue. PaBHOYCKOpEHHOE MPSMOJIIMHEHHOE TBUKCHHE
8.6 CBobOomHoe manenue. OneIThl [ anmes
PaBHOMepHOE JnBHXKEHME TI0 OKpyXHOCTH. llepmon wu
8.7 gactota oOpameHus. JIuHeWHas ¥ yryioBas  CKOPOCTH.
LleHTpOCTpEeMUTETBPHOE YCKOPCHHE
8.8 [TepBerit 3akoH HproToHa
8.9 Bropoii 3akon HeroToHa
8.10 Tperuii 3akon HeroToHa
8.11 [TpuHIMIT Cynepno3uiuu CUil
8.12 Cuna ynpyroctu. 3akoH ['yka
8 8.13 Cuna TpeHUs: cHWJa TPEHUS CKOJBKCHHS, CHUJa TPEHUS
' TIOKOS, IPYTHE BUJIBI TPEHUS
8.14 Cuna TSHKeCTH U 3aKOH BCEMUPHOTO TATOTCHHUS. Y CKOPCHHE
' CBOOOHOrO NaICHUS
8.15 JBuwxenne mmaHeT Bokpyr Comnma. IlepBas kocMudeckas
' ckopocTh. HeBecoMocTh 1 mieperpy3ku
8.16 PaBHOBecue maTepranbHON TOYKU. AOCOTIOTHO TBEPIOE TEIO
8.17 PaBHOBecue TBEpAOrO Tema C 3aKPEIUIEHHOH OChIO
' BpaiieHusi. MoMeHT cuiibl. LIeHTp TshkecTn
8.18 Nmnynsc Tena. U3menenue ummnynbca. UMnynabe cuibl
8.19 3aK0H COXpaHCHHS HMITYJIbCA
8.20 PeakTuBHOE NBUXKEHUE
8.21 Mexannyeckas paboTa U MOIITHOCTh
8.9 PaGora cun Tsokectd, ympyroct, TpeHus. CBsi3b SHEpPruud W
' paboThI
8.93 [loTenunanpHas 3HEprusi Teja, MOAHITOrO HaJ MOBEPXHOCTHIO
' 3emiu
8.24 [ToTentnuanpHas YHEPTUS CIKATOUN MPYKUHBI




8.25

Kunernueckas sneprus. Teopema 0 KHHETUYECKOW SHEPTUU

8.26

8.27

3aKoH COXpPaHCHUA MEXaHUYeCKOM OHEpIrun

[IpakTuyeckue pabOTHI:

OmpeneneHnne cpenHe CKOPOCTH CKOJNBXEHUS Opycka WiH
JBIDKCHUSl LIapHKa [0 HAKJIOHHOHM mmiockoctd. OmnpexneneHue
YCKOpEHHsS Tela NpU PAaBHOYCKOPEHHOM JBIKCHHH  IIO
HAKJIOHHOW TIOCKOCTH.

HccnenoBanue  3aBUCUMOCTH  IYTH OT  BPEMEHH  IIPH
PaBHOYCKOPEHHOM JIBM)KEHUH 0€3 HayaJIbHOM CKOPOCTH.
[IpoBepka TUIOTE3BI: €CIM NPU PABHOYCKOPEHHOM JABHKECHHH
0e3 HayaJIbHOW CKOPOCTH IyTH OTHOCSTCSA KaK psiJ HEUETHBIX
9HuCell, TO  COOTBETCTBYIOIIME  IPOMEKYTKA  BpPEMEHH
OJTMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHITBI TPEHHS CKOJBKEHHUS OT CHIIBI
HopMalibHOTO AasieHus. Onpenenenue koddduuueHTa TpeHus
CKOJIB)KECHHUSI. Onpenenenue KECTKOCTH MPY>KUHBL.
Onpenenenne paboOThl CWIbBI TPEHHUS TPU PaBHOMEPHOM
IBIDKEHUM  Tela MO  TOPU3OHTAIBHOW  TIOBEPXHOCTH.
Omnpenenenue pabOTHl CUIIBI YIPYTOCTU MPU MOABEME Tpy3a C
UCIIOJIF30BaHUEM HETIOIBM)KHOTO M TIOJBHYKHOTO OJIOKOB

8.28

8.29

duznuecke SIBICHUS B nopupoac: IMPUIMBbBI W OTJIHMBBI,
JABHKXCHUC TITIAHET ConHeunoi CUCTCEMBI, pCAKTHUBHOC ABHUXKCHUC
JKHUBBIX OpPTaHU3MOB

Texnuyeckue YCTpOﬁCTBaI CIILAOMETP, HATYHUKU I10JIOKCHUA,
pacCTosAHUA U YCKOPCHUS, pPAKCThI

MEXAHWYECKUE KOJIEBAHUA 1 BOJIHBI

KonebarenbHoe  nBwkeHue. OCHOBHBIE — XapaKTEPUCTUKHU

91 KoJe0aHuii: IEPHOI, YaCTOTa, aMILIUTY 1A
9.2 MareMaTtnyeckuii ¥ TpPYKUHHBIM MasTHUKHU. [IpeBpaienue
' SHEPIruu Mpu KoIeOaTeIbHOM JIBHKEHUH
9.3 3aryxatomue kojiebanus. Bernykaennbie konebanus. Pezonanc
Mexannueckue BonHbl. CBONCTBA MEXAHWYECKHMX  BOJIH.
9.4 [IpononpHbIE U NONIEpEYHBIE BOJIHBI. J[11HA BOJHBI U CKOPOCTh
' e pacrpocTpaHeHUs. MexaHM4ecKue BOJHBI B TBEPJOM TeJe,
CECMUYECKHUE BOITHBI
9.5 3Byk. I'pomkocTh 1 BbIcOTa 3ByKa. OTpaxxeHHe 3ByKa
9.6 Wudpa3Byk u ynpTpa3zByk
[IpakTuyeckue paboOTHI:
Omnpenenenne 4acTOTHI ¥ MEpHOa KoleOaHU MaTeMaTHYECKOTO
9.7 MasiTHUKA.

OmpeneneHne 4YacTOThl W TEpHOJA KOJICOAHWH TPYKHHHOTO
MasiTHUKa




HccnenoBanue 3aBUCUMOCTH nepuosa KosieOaHui
IIOJIBEIIEHHOTO0 K HUTHU Tpy3a OT JUIMHBI HUTH. VccienoBanue
3aBUCUMOCTH I€pHOJa KOJeOaHU NPYKMHHOTO MAasTHUKA OT
Macchl rpys3a. [IpoBepka He3aBUCHMMOCTH Iepuoja KoJjeOaHHit
rpy3a, MOJABEUICHHOTO K HUTH, OT Macchl Ipy3a U KECTKOCTH
npyXuHsl. I3mepenue yckopeHus cBOOOIHOTO MaieHHUs
@dusnueckue SABICHUA B IPUPOJE: BOCIPUSATHE 3BYKOB
9.8 XKUBOTHBIMH, 3€MJIETPSICEHUE, CEHCMMUYECKHE BOJIHBI, I[yHaMH,
9X0
9.9 TexHuuecKue yCTpOMCTBA: 3X0JIOT, UCIIOJIb30BAHUE YIbTPA3BYKA
' B OBITY M TEXHHUKE
SJIEKTPOMATI'HUTHOE IIOJIE U DJIEKTPOMAT'HUTHBIE BOJIHBI
101 OJEeKTpOMarHUTHOE  MoJie.  DJEKTPOMAarHUTHbIE  BOJIHBI.
' CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH
10.2 [kana 31€KTPOMarHUTHBIX BOJIH
10.3 OnexkTpoMarHuTHas npupoja ceera. CKopocTb cBera. BoiaHoOBbIe
' CBOMCTBA CBETA
10 [IpakTuueckue padbOTHI:
10.4 N3ydyeHue CBOMCTB BJIEKTPOMArHUTHBIX BOJH C ITOMOULIBIO
MOOHMIJIBHOTO Tesie(hoHa
105 ®usnyeckue SBICHHUS B MpUpoJe: OHOJOTrMYEecKoe JIeicTBHe
' BUJIIMOT O, YIBTPa(UOJIETOBOTO U PEHTT€HOBCKOTO M3ITydeHHI
10.6 TexHuueckue ycTpoWcTBa: MCIIOJIB30BAaHME AJIEKTPOMArHUTHBIX
' BOJIH /111 COTOBOM CBA3M
CBETOBBIE ABJIEHU A
111 JIyueBas monens ceera. Mcrounuku ceerta
11.2 IIpssmonuHETHOE pacpoCTpaHEHHUE CBETa
11.3 OTtpaxenue ceta. [lmockoe 3epkano. 3aK0H OTpaKEHUS CBETa
114 [Ipenomnenue cBera. 3akoH mpenomiieHus cBera. llomHoe
' BHYTpPEHHEE OTPaXCHHUE CBETa
115 JIunza. Xop tyyen B TMH3E
11.6 Ontuyeckas cucreMa ¢oroarnmapara, MUKpOCKOIa U TeJIecKoma
11 11.7 I'maz  kak  onrhyeckas  cucrema.  biIHM30pykoCTh  H
' JAbHO30PKOCTh
118 Paznoxenue Oenoro cBera B crnekrp. OnbiTel HbroToOHa.
' Clio)keHne CneKTpalibHBIX LBETOB. [{ucnepcus ceera
[IpakTuyeckue paboOTHI:
HccnenoBanue 3aBHCHMOCTH yIila OTPaKEHUS] CBETOBOTO
11.9 Jy4a OT yIJia MaJIeHuUs.
N3yueHnne xapakTepuUCTHK H300pakeHUs MpeaMeTra B
IJIOCKOM 3€pKale.




11.10

11.11

HccnenoBanue 3aBUCUMOCTH yTJIa MPEIOMIICHHSI CBETOBOTO
Jyd4a OT yIJia aJIcHUs] Ha TPAHHMIIE «BO3YX — CTEKIION.
[Tonyyenne wu300pakeHH C TOMOINBI coOuparomen
JIMH3BIL.
Omnpenenenre GOKYCHOTO PaCCTOSIHUS U ONTHYECKOW CHIIBI
coOuparoIei JTMH3HI.
OMnBITH IO PA3TIOKEHHUIO OEIOT0 CBETa B CHIEKTP.
OneITEl TIO BOCHPHUATHIO I[BETA MPEIMETOB TPH HX
HaOJII0ICHUU Yepe3 I[BETOBBIC (PUIBTPHI
dwusnueckue siBieHus B npupoje: 3arMeHuss Comnnna u JIyHsI,
I[BeTa TeJ, ONTHYECKHE SIBJICHUS B armocdepe (mBer HeOa,
pedpakius, pagyra, MUPax)
TexHuueckue ycTpoOHCTBAa: OYKH, MEPUCKOMN, QoToanmapar,
OINITUYECKUE CBETOBO/IBI

12

KBAHTOBLBIE ABJIEHUA

121

12.2

OmnwiTel Pesepdopna u mimaHetapHas Mojaenb aTtoma. Monemnb
aroma bopa

HUcnyckanne u  morjiomeHue cBera aroMoM. KBaHTHI.
JIuneiyaThie CIEKTPbI

12.3

12.4

PaguoaxktuBHOCTB. Anb(a, 6eTa- 1 raMMa-u3IydeHUs

Crpoenue atomHoro siapa. HykinoHHast MoJienb aTOMHOTO siipa.
30TONEI

125

PannoaktuBHele npeBpamienus. llepuon noiypacmnana aTOMHBIX
Aa1ep

12.6

12.7

SAnepHble peaknuu. 3aKOHBl COXPAHEHHUS 3apsSAOBOTO U
MacCOBOI0 YHCEI

3Hepr1/151 CBA31 ATOMHBIX ACP. CBs13b MaCCHI U OHEPTUun

12.8

12.9

12.10

12.11

Peakiuu cuntesa u genenus siaep. Mcrounuku saeprun ConHia
" 3BE3]

SnepHas sHepreTuka. J[elicTBUE paguOaKTUBHBIX U3JIyYCHUN Ha
JKUBBIE OPTraHU3MBbI

[IpakTuyeckue paboOTHI:

HabmtoaeHue CriIoNIHbIX M TMHEWYAThIX CIIEKTPOB U3ITyUYESHHUS.
HccnenoBanue TpPEeKOB: HW3MEPEHUE HHEPIUM  YACTHUIIBIIO
TOPMO3HOMY ITyTH (110 (hoTOorpadusiM).

W3mepenune paanoakTHBHOTO (poHA

@dusznueckue  SABJICHUA B IPUPOJE: €CTEeCTBEHHBII
palMOaKTUBHBIA (OH, KOCMHUYECKHE Jy4d, paJnOAKTHBHOE
U3Iy4YCHUE TPUPOAHBIX MUHEPAJIOB, JEHCTBHE PaJUOAKTUBHBIX
U3ITyYeHUN Ha OpTaHU3M YeJIOBeKa

12.12

TexHuueckue yCTpOWCTBA: CHEKTPOCKOI, HWHIWBUIYATbHBII




A03UMCETP, KaMEpa Bunscona




IPOBEPSIEMBIE HA OI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA30OBAHUS

Kon
NpoBepsieMOro
TpeOOBaHMS

IIpoBepsiemble TpeGOBaHUS K MPeIMETHBIM pe3yJibTaTaM 0a30BOro0
YPOBHSI OCBOCHHUS OCHOBHOI 00pa30BaTe/IbHOM MPOrPaMMbl OCHOBHOT'0
o0miero oopaszosanusi Ha ocHoBe PI'OC

[Tonnmanue ponu (U3MKU B Hay4dHOH KapTHHE MHUpPaA; CHOPMUPOBAHHOCTH
0a30BbIX MPEACTaBICHUN O 3aKOHOMEPHOW CBSI3M M I03HABAEMOCTH
SABIIGHUH  TPUPOIBI, O  POJIM  OIKCIepuMeHTa B  (Qusuke, O
cuctemMooOpasyromniel pond (QU3MKA B Pa3BUTHH €CTECTBEHHBIX HayK,
TEXHUKU U TEXHOJIOTMH, 00 3BOMIOLMU (PU3UYECKUX 3HAHUM U MX POJIU B
LIEJIOCTHOM €CTECTBEHHOHAy4YHON KapTHHE MHpA, O BKJIAAEC POCCUHCKHX U
3apyOeKHBIX YICHBIX-(PU3UKOB B Pa3BUTHE HAYKH, OOBSICHCHHE MPOILIECCOB
OKpY’KaroIllero Mupa, pa3BUTHE TEXHUKU U TEXHOJIOTUN

3HaHus O BHJAX MaTepuu (BELIECTBO M IOJIE), O JBWKEHMH KakK Crocode
CYIIECTBOBaHHUS MaTepuH, 00 aTOMHO-MOJIEKYJSPHOH TEOPUH CTPOCHHUS
BEIIECTBA, O (PU3NYECKON CYNIHOCTH SIBJICHUN NPHPOJIBI (MEXaHUYECKHX,
TEIUIOBBIX, JIEKTPOMArHUTHBIX U KBAaHTOBBIX); YMEHUE pa3jinyaTh SIBICHUS
[0 ONHMCAHUID HX XapaKTEPHBIX CBONCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIUX JaHHOE (PU3NYECKOe SBJICHUE; YMEHHUE pPaclo3HaBaTh
NPOSIBIIEHUE H3YYEHHBIX (U3NYECKUX SBICHMH B OKpYKaIOLIEM MHpe,
BBIJIEJISAS UX CYLIECTBEHHbIE CBOMCTBA (IIPU3HAKH)

Brmanenne ocHOBaMM NOHATHMHHOIO anmapara M CHMBOJIWYECKOIO S3bIKA
GU3MKM M HUCHOJB30BaHME HUX JJIs pelIeHHs Y4eOHBIX 3a/Jay; yMEHHE
XapaKTepu30BaTh CBOMCTBAa TeJd, (U3UYECKUE SBJICHHUS M IPOLECCHI,
UCTONB3Ys QyHIAMEHTAIbHBIE U SMIUPUUYECKUE 3aKOHbI

VYMeHHne OmnuChIBATh HM3YyUYCHHBIE CBOMCTBA Tel U (PU3MUECKHUE SBICHHSI,
UCTIONB3Ys GU3UUECKUE BETUIHHBI

Brnagenue ocHoBaMH METOAOB HAy4YHOTO MO3HAHHS C YYETOM COOIIOICHUS
MpaBmII OE30MACHOTO Tpy/Ia: HabMoIeHNue PU3NIECKUX SIBICHUI:

YMEHHE CaMOCTOSTEIBHO COOHMpATh SKCIICPHUMECHTAIBHYIO YCTAaHOBKY U3
JTAHHOTO Habopa 00OpyAOBaHUS MO WHCTPYKIIUH, OMKMCHIBATH XOJ| OTBITA U
3aMUChIBaTh €0 PE3yJbTaThl, (HOPMYINPOBATH BHIBOJIBI;

MMPOBCACHUEC IMPAMBIX W KOCBCHHBIX I/I3MepeHHﬁ (1)I/I3I/I‘-IGCKI/IX BCIIMYHNH:
YMEHHE  IUIAHHPOBAaTh  HM3MEPEHHs,  CaMOCTOATENhbHO  COOMpAaTh
AKCIIEPUMEHTATIBbHYI0 YCTAaHOBKY IO HHCTPYKIIMH, BBIYUCIATH 3HAYCHUE
BEJIMYMHBI M aHAJTU3UPOBAThH MOJYUYEHHBIE PE3YNbTAThl C YUETOM 3aJaHHON
[IOTPELIHOCTH Pe3yIbTaTOB U3MEPEHUN;

NPOBE/ICHUE HECIIOKHBIX AKCIEPUMEHTATBHBIX WCCIICIOBAHMIA;
CaMOCTOSITENILHO COOMPATh AKCIEPUMEHTAIBHYIO YCTAaHOBKY M MPOBOJIUTH
WCCIIC/IOBAaHHE 110 WHCTPYKIWH, TPEACTABIATH MOJNyYCHHBIC 3aBUCHMOCTH




¢u3nUeckux BEIMYMH B BHUAEC TaOMUIl W TpauKOB, YYUTHIBAThH
HOTPEITHOCTH, JIeJIaTh BBIBOJIBI IO PE3yJIbTaTaM HCCIIECJOBAHHS

[TonnMaHue XapakTEpHBIX CBOWCTB (PU3MUECKUX MOAeTeH (MaTepHaibHas
TOYKa, a0COTIOTHO TBEPAOE TEIO, MOJEIN CTPOCHUS Ia30B, XKHJIKOCTEH U
TBEPABIX TeJ, IUIAHETapHas MOJEIb aroMa, HYKJIOHHAs MOJEJIb aTOMHOIO
A1pa) U yMEHUE IPUMEHATH UX JJIs1 00BbsACHEHNUS (PU3NYECKUX MPOLIECCOB

VYMeHune o0BACHATh (PU3NUECKHE TPOLECCHl U CBOICTBA Tell, B TOM YHCIE U
B KOHTEKCTE€ CHTyallud NpPaKTUKO-OPUEHTHPOBAHHOTO XapakTepa, B
YaCTHOCTH, BBISBJIATD MMPUIUHHO-CJIICACTBCHHBIC CBA3HU n CTPOUTH
O0OBSICHEHHE C OMOpOW Ha M3yYCHHBIE CBOWMCTBA (PM3UYECKUX SIBJICHUH,
¢du3nveckre 3aKOHbI, 3AKOHOMEPHOCTH U MOJISITN

YMmenue pemiats pacué€THble 3aqaun (Ha 6a3e 2 — 3 ypaBHEHUH), UCTIONB3YS
3aKOHBI U (DOPMYJIBI, CBSI3BIBAIOIINE (DPM3UYECKHE BEIMYMHBI, B YACTHOCTH,
3alKChIBaTh KPAaTKOE YCIIOBUE 3a/1ayH, BBIABJISATH HEJOCTAIOLIUE JaHHbIE,
BBIOMpPATh 3aKOHBI W (QOPMYNBI, HEOOXOoAWMBIE sl €€ pelIeHus,
UCIIOJIb30BaTh CIPABOYHBIE JaHHbIC, IPOBOAUTH pacu€Thl U OLECHUBATh
PEATMCTUYHOCTD MOJTYYEHHOTO 3HAUCHUS (DU3MUECKON BEIMYUHBI, YMEHUE
OTpeAeNiTh Pa3MEpPHOCTh (U3MUYECKON BENMYUHBI, MOJIYYEHHOW MpHU
pEIIeHUH 3aa4n

YMeHne XxapakTepu30BaTh PHUHIMIIBI I€UCTBUS TEXHUYECKUX YCTPOWCTB, B
TOM 4YHclie OBITOBBIX HPUOOPOB, M TMPOMBIIUIEHHBIX TEXHOJOTHYECKHX
IPOIIECCOB M0 UX OMHMCAHUIO, MCIIOB3Ys 3HAHUS O CBOWCTBAX (PU3NYECKUX
SBJICHUN U HEOOXOMMble (PU3NUYECKHE 3aKOHOMEPHOCTH

10

YMeHue ucnoib30BaTh 3HAHUS O QU3NYECKUX SBJICHUSAX B IOBCEIHEBHOU
JKU3HU i oOecriedeHHs O€30MacHOCTH MpU OOpalieHHUH € OBITOBBIMU
npuOopaMyd M TEXHUUYECKHMHU YCTPONMCTBAMH, COXpPAaHEHUS 3J0pPOBbs U
COOJIIOJIEHHs] HOPM HKOJIOTMYECKOT0 MOBEJCHUS B OKpYKaoLIeH cpee;
NOHUMaHHEe HEOOXOAUMOCTH TPUMEHEHUS JIOCTHXKEHUH (U3UKH WU
TEXHOJIOTHH JUIsl pallMOHAIBHOTO IPUPOIONOIB30BAHUS

11

OnelT  moWcka, MpeoOpa3oBaHUS W TpeACTaBieHUs  UHGOpMaLUU
¢u3nueckoro - coiepkKaHus C  HCIOJB30BAaHMEM  HMH(MOpPMAIMOHHO-
KOMMYHHMKAaTUBHBIX TEXHOJIOTWH; YMEHHE OLEHUBAaTh JOCTOBEPHOCTh
NOJy4eHHOM MH(OpMalmuMu Ha OCHOBE HMMEIOLMXCA 3HAaHUM |
JIOTIOJTHUTEIbHBIX MCTOYHMKOB; YMEHHE HCIIOJIb30BAaTh IPH BBINOJIHEHUU
yuyeOHbIX 3aJaHMil  HAYYHO-TIONMYJSIPHYIO  JIUTEpaTypy (pU3HYECKOro
coJlepKaHusl, CIIpaBOYHbIe MaTepuabl, pecypchl ceT HTepHeT; BianeHue
0a30BbIMU HaBbIKaMU MpeoOpa3oBaHus MH(POpPMALMHM U3 OJIHOM 3HAKOBOM
CUCTEMBl B JpYI'yl0; YMEHHE co37aBaTb COOCTBEHHbIE MHUCHMEHHBIE U
YCTHBIE COOOIIEHUS Ha OCHOBE MH(OPMAILINU U3 HECKOJIBKUX HCTOYHHUKOB




INEPEYEHDB 2JIEMEHTOB COAEP KAHUA, ITPOBEPAEMbBIX HA OI'D
11O ®PU3UKE

K IIpoBepsieMblii 3JIeMeHT COAePKAHUSA
ox

1 MEXAHWYECKUE SABJIEHUA

11 Mexanuueckoe aBuxkenne. MarepuanbHas Touka. Cucrema orcuéra. OTHOCHTENEHOCTD
' TIBIKECHUS

PaBHOMepHOe U HepaBHOMepHOe aABMkeHue. Cpenusisi ckopoctb. Dopmyna ans
1.2 | BelumcieHus cpeaHei ckopoctu: V = S/t

PaBHOMepHOG HpHMOHHHeﬁHOC JABHMOXKXCHUC. 3aBHCUMOCTh KOOpAUHATLI TCJIa OT BpEMCHU
B ClIydac paBHOMCPHOI'O HpHMOHHHCﬁHOFO JBHXKXCHUA:

13 x()=x,+vft

I'paduxku 3aBucMMOCTM OT BpEMEHU sl MPOEKIUH CKOPOCTH, IPOEKIHU
IIEpEMEICHMS, IIyTH, KOOPIUHATHI IIPY PABHOMEPHOM NPSIMOJIMHENHOM JABUKCHUU

3aBUCHUMOCTh KOOPJAMHATBl Tejla OT BpPEMEHM B Clyyae paBHOYCKOPEHHOI'O
IPSIMOJIMHENHOTO ABUKEHUS:

-Sx':f:l = 'lf,;: *f—-ﬂ'x *

(] B

DopMyIbl Ui MPOEKIUH EPEMELLEHUs, IPOCKIUHA CKOPOCTH U MPOCKLUN YCKOPEHUS
IIPY PABHOYCKOPEHHOM NPSIMOJIMHEWHOM JIBUKECHUU:

2
14 -Sx(F)=DOx'f+ﬂx'%.
U_\'('f)zuﬂ_\' +a, 1,

a.(f)=canst,

o] o]

2 2_5
Loy Uix “a, 8,

Fpa(I)I/IKI/I 3aBUCUMOCTHU OT BPEMCHH JIs1I NNPOCKIONHN YCKOPCHUA, NPOCKIUN CKOPOCTH,
NpoeKru ICPEMCHICHUA, KOOPAWHATHI IIPU PABHOYCKOPCHHOM HpHMOHHHCﬁHOM
JBHXXCHHUHN

CBobonHoe mnanenue. Dopmynbl, OMNKCHIBAIOIIME CBOOOJHOE NAJAEHHE Teia IO
15 | BEPTHKAmA (IBMXKeHUE Tena BHU3 WM BBEPX OTHOCHTENBHO IOBEPXHOCTH 3E€MIIN).
' I'paduku 3aBUCUMOCTH OT BPEMEHHM JJISl POCKIIMU YCKOPEHUS, IPOSKIIUN CKOPOCTU U

KOOpPJAUHATEI ITPpU CBO60)1HOM MMaaACHUH TCJIa 110 BEPTUKAIIN

CKOpOCTh PaBHOMEPHOTO JBUKCHHSI TeJla 10 OKPY>KHOCTH. HarpaBiieHre CKOpOCTH.
1.6  dopmyna s BBIYUCICHHS CKOPOCTH 4Yepe3 paauyc OKPYKHOCTH W TIEPHOJ
oOparreHus:




LenTpocTpemurenbHoe yckopeHue. HampaBineHne eHTpOCTPEMUTEIBHOTO YCKOPEHMUSL.
®opmyrna sl BHIYUCICHUS YCKOPEHUS:

_u
“WSR
dopmyia, CBSI3bIBAIONIAS IEPHO]] M YACTOTY OOpaIeHHUs:
vl
T

Macca. ITnotHocTs BemecTBa. @opmyiia sl BBIYUCICHUS TTIOTHOCTH:

_m

1.7 V
1.8 = Cwuna — BexTopHas puzmueckas BenumunHa. CIOKEHHE CHIT
1.9  SIBnenme unepuuu. [lepsorit 3akon HproToHA
Bropoii 3akon HeroToHa:
110 F=m-a
CoHanpaBlIeHHOCTb BEKTOPa YCKOPEHUS TeJla U BEKTOpa CUJIbI, IEHCTBYIOIIEH Ha TEO
Bzaumopeincteue ten. Tperuit 3akoH HeroToHa:
1.11 F p —F1—>2
TpeHne mokos M TpeHHE CKoOJbkeHUs. PopMmyrna JUisl BBIYUCICHHUS MOAYISl CHIIbI
TPEHUS CKOJIbKEHUS:
F_=u-N
1.12 p=H
Hedopmarus tena. Yopyrue u Heynpyrue aegopManun. 3aK0H yIpyrou aedopmariu
(3akoH ['yka):
1.13 F=k-Al
1.14  BceMmupHoe TAroTeHue. 3aKOH BCEMUPHOTO TATOTEHHUS:




1.15

1.16

1.17

1.18

1.19

F-G. my -in:
'L
Cuna Tsoxectd. Y ckopeHue cBOOOIHOTO NaieHusl.
dopmyiia s BBIYUCIECHUS CHIIBI TSKECTH BOJIM3M IoBepXHOCTH 3emiu: F = mg.
JBuxenue nnanet Bokpyr Connua. IlepBas kocmudeckas ckopocts. HeBecomocTs 1

Heperpy3Ku
Hmnynbc Tena — BeKTopHas pu3nyeckasi BeIMYMHa.
p=mi
HNmnynbe cucremsl Ten. U3MeHenne umnynbsca. MMiynbse cuibl
3aKOH COXpaHEHUsl UMITYJIbCa JJIsl 3AMKHYTOM CUCTEMBI TEN:
D=0, i, U, =const
PeakTuBHOE nBUXKEHUE

Mexannueckas pabota. @opmyia st BEBIYUCICHHS paOOThI CHITHL:

A=Fsoosc

Mexanudeckass MOIITHOCTb:

=24
I

Kunernueckas u noreHmanbHas sHeprus. @opmya i BBIYUCIECHUS KHHETUYECKON
SHEPruu:

2
E M
2
Teopema o knHeTHUECKOU dHeprun. Popmyra i BBIYUCICHUS TOTEHIMAIBHON
SHEPIUHU Tella, IOJIHATOrO
HaJ 3eMIIEN:

E,= mgh

MexaHnueckas SQHEprusi:
E=E;+E 2
3aKOH COXpaHEHUsI MEXaHNYECKOM 3Heprun. @opMmyiia sl 3aKOHA COXPAHEHUS

MEXaHMYECKOM 3HEepruu B OTCyTCTBUE Ul TpeHus: E = const.
IIpeBpalieHre MEXaHMYECKOW SHEPTUH NPY HAJTUYUH CUJIBI TPEHHUS.

1.20

[IpocThie MexaHU3MBI. «30JI0TOE TIPABHIIO» MEXAHUKH.
Poraar. Momenrt cuisl: M - FI.
VYcioBue paBHOBECHS phluara:




M +M +..=0
[ToaBuxHBIN 1 HeTOABWKHBIN O6510Kku. KITJ] mpocThix MeXaHH3MOB,

n= Anonesnas
A‘S&I‘IZEEBEEHH

1.21

JlaBiienue TBEpIOTO TENA.
®opmyna s BBIYUCIICHMS JABJICHUS TBEPAOIO Tea:
F
pP= ch
JaBnenue ra3a. ATMocgepHoe AaBlICHHE.
FI/IIlpOCTaTI/I‘-IeCKOC JaBJICHUC BHYTPU KUAKOCTHU.
d)opMyJIa AJI1 BBIYHUCJIICHUA OAaBJICHUS BHYTPH KUAKOCTH!

p=pgh+p_,

1.22

1.23

3axoH [lackans. 'mapaBaudeckuii npecc

3akoH Apxumena. @opmyia Uil ONpeAeSICHNs BBITAJKUBAIOLIEH CUIIbI, AEUCTBYIOIIEH
HAa TeJo, MOTPYKEHHOE B KHUAKOCTh WM Ta3:

Fap =PEV

Ycnopue miapaHus Tena. IlmaBanue CYZAOB H BO3AYXOILJIAaBAHUEC

1.24

1.25

Mexannueckue kosieOaHus. AMIUINTY/AQ, MEpUoJ M 4YacTtoTa Kojebanuii. dopmyna,
CBSI3BIBAIOIIAS YACTOTY U MEPUOJI KOJIeOaHuH:

voL
T

Marematnueckuii ¥ NOpPYXKUHHBIM ~ MasTHUKMA. [IpeBpamienue sHeprum  Ipu
K0JIeOaTeIbHOM JIBUKEHUHU

1.26

3aryxaromue Konebanus. BeinyxxaeHnsie konedanus. Pezonanc

1.27

1.28

Mexanuuieckue BOJHBL [Ipo/1osibHBIC U TTOTIEPEYHbIE BOJIHBI. J[JIMHA BOJIHBI U CKOPOCTH
pacrpoCcTpaHeHHUs BOJTHBI:

h=v-T

3ByK. I'poMKocTh M BbIcOTa 3BykKa. OTpakeHHE 3BYKOBOM BOJIHBI Ha IpaHULE JBYX
cpea. MHdpa3Byk U ynbTpa3ByK

1.29

IIpaxmuueckue pabomul

W3mepenune cpeiHell TNIOTHOCTH BEIIECTBA; apXUMEI0BOM CHIIBI; )KECTKOCTH TIPYKUHBL;
K03 pHIIMEeHTa TPEHUS CKOJIbKEHUS; paOOThI CHIIBI TPEHUS, CHIIBI YIIPYTOCTH; CpEaHEN
CKOpOCTH JBIJKEHHSI OpycKa IO HAaKJIOHHOM IIJIOCKOCTH; YCKOpeHHs Opycka mpu
JIBIDKEHUM 10 HAKJIOHHOW  IUIOCKOCTH; 4YacTOTBl M  Iepuoja  KojeOaHuii
MaTeMaTHYECKOro MasiTHUKA; YaCTOTHI U MEpHUoia KojleOaHuil Mpy>KUHHOTO MasTHUKA;




MOMEHTA CHIIbI, JACHCTBYIONIETO Ha pblYar; paOdOThl CHIIBI YIPYTOCTH IMPHU MOABEME
rpy3a ¢ TOMOIIIO HETOABMKHOTO OJI0KA; pabOThI CHIIBI YIIPYTOCTH NIPU TOIbEME TPY3a
C MIOMONIBIO TTOABMIKHOTO OJIOKA.

HccnenoBanue 3aBUCUMOCTH apXUMEIIOBON CHIIBI OT 00bhEMa MOTPYKEHHOW YacTH Tela
U OT IUIOTHOCTH HJKOCTH; HE3aBHCHMMOCTH BBITAIKUBAIONICH CHIIBI OT MacChl TEla;
CUJIbI TPCHHUA CKOJIBKCHHA OT CHJIBI HOPMAJIBHOTO AABJICHUA U OT pOJa IMOBCPXHOCTHU,
CWJIBI YIPYrOCTH, BO3HUKAIONIICH B MPYKWUHE, OT CTEHCHH Ae()OpMAlUU TMPYKUHBL
YCKOpEHUsl OpyCKa OT yria HAaKJIOHA HANPaBIIONISH; meproja (4acTOThl) KOJeOaHMid
HUTAHOI'O MassTHUKA OT AJIMHBI HUTH, IICpHUOIa KoJIe0aHuit MNPY>XUHHOI'O MasATHUKaA OT
Macchl Tpy3a M JKECTKOCTH TMPYKUHBI, HCCICIOBAHUE HE3aBUCUMOCTH TMEpHOIA
KOJICOAHWH HUTSHOTO MasTHHKAa OT Macchl rpysa. [IpoBepka yciOBUSI paBHOBECHS
pblyara

Qusuueckue A61eHUs 6 npupooe. MPUMEPHl JBUXKEHUS C Pa3IMYHBIMU CKOPOCTSIMH B
JKUBOW 1 HEKUBOW NPUPOJIE, IEUCTBUE CUIIBI TPEHUS B IPUPOJE U TEXHUKE, IPUITUBBI U
OTIUBBI, JBHKEHUE IUIaHET COJIHEYHON CHUCTEMBI, PEAKTHBHOE IBH)KCHHME JKUBBIX

1.30 OpPraHU3MOB, pblUaru B Telle YeJIOBEKAa, BIMSHUE aTMOC(PEpPHOro JABJICHUS Ha >KUBOU
OpraHu3M, IIJJaBaHHWE pbIO, BOCIPHUITHE 3BYKOB JKUBOTHBIMM, 3€MIICTPSACEHHE,
ceificMu4eckue BOJHBI, IIyHAMH, 3XO
Texnuueckue ycmpoucmea: CIAJOMETpP, JAaTYMKH TIOJIOKEHUS, pACCTOSHUS U
YCKOPEHHUs, AMHAMOMETD, MOIIIUITHUKH, PAKEThl, pbluar, MOJBUKHbIN U HENOBUKHBIN

1.31 Onoxu, HaKJIOHHAS TUIOCKOCTb, MPOCTHIE MEXaHU3MBI B OBITY, COOOIIAIONINECS COCY/IBI,
YCTPOMCTBO BOZOIPOBOJIA, THPABIMYECKUH ITpecc, MaHOMETpP, GapoMeTp, BEICOTOMED,
MOPILIHEBOW HACOC, apeOMETP, IXOJIOT, UCIOIb30BaHUE YIIbTPa3BYyKa B ObITY U TEXHUKE

2 TEIUJIOBBIE ABJIEHU A
OCHOBHBIE TOJIO)KEHUSI MOJIEKYJIIPHO-KHHETUYECKOH TEOpUU CTPOCHMS BEIECTBa.

21 Mogenn  TBEPAOTO, IKUAKOTO W Ta3000pa3HOTO  COCTOSIHMH  BEIIECTBA.
Kpucrammmdeckne n amop¢HbIe Tena

99 JIBmxkeHue dacTtull BemiecTBa. CBsi3b CKOPOCTH JIBUKEHHS YacTUI[ C TeMIIEepaTypoil.

' bpoyHoBckoe nasmxenue, iuddysus

2.3 ~ CmaunBaHUWE W KallWUISIPHBIC SBICHUS

2.4  TemnnoBoe pacuIMpeHHe U CKaTHE

2.5  TemnoBoe paBHOBecHE

26 Buytpennss sneprus. Pabota u teruionepenaya Kak crocoObl N3MEHEHHs BHYTPEHHEH

' SHEPruu

2.7 Bwuapl Teronepeaayn: TEIIONPOBOAHOCTb, KOHBEKIIHS, U3TyUYeHUE
HarpeBanue u oxiaxaenue tei. KonmndecTBo TEIUIoTH. Y enbHas TeIUI0EMKOCTb:

28 o=cm(ty-1)
3aKOH COXpaHEHHUs PHEPTUH B TEIUIOBBIX MpOIeccax. Y paBHEHUE TEIUIOBOrO OajaHca:

2.9 Ql +Qg g

2.10 Hcnapenue u xKoHAeHcanus. VI3MeHeHHe BHYTPEHHEH SHEPIHU B MPOLIECCE UCTIAPCHUS




U KoHeHcaru. Kunenue sxuakocTy. Y qenbHas TeruioTa mapooopasosanus: L = Q/m

2.11  BnaxHOCTH BO3ayXa
[MnaBnenne u kpuctayum3anus. V3MeHeHHe BHYTPEHHEW SHEPrUM NP TUIABICHUHM H
KpUCTAITM3alUU. Y IebHAsl TEIJI0Ta TUIaBJICHUS:
212 0)
& m
513 BHyTpeHHsis sHeprus cropaHus TOIUIMBA. Y IeibHasl TEIUIOTa CrOpaHUsl TOILIUBA: (| =
' Q/m
2.14  Tlpuninunsl pabotsl TemioBbix apurareneid. KI1J[ TermmoBoro npurarens
Ipakxmuueckue pabomul
N3mepenne yAenmbHON TEIIOEMKOCTH METAUIMYECKOTO [HJIWHAPA; KOJIWYECTBA
TEIUIOTHI, TOJYYEHHOTO BOJON KOMHATHOW TeMIepaTrypbl (UKCHPOBAHHOW MacChl, B
515  KOTOPYIO OmymieH HArpeThlid IIIMHID, KOJMYECTBA TEIUIOTHI, OTJAHHOTO HATPETHIM
' WIMHIPOM, TI0CJIe OMYCKaHHs €ro B BOAY KOMHATHOW TEMIEpaTypbl; OTHOCUTEIHHON
BJIQXKHOCTH BO3/yXa; YAEIbHOM TEIJIOTHI MIaBiIeHUs Jbaa. MccnenoBanue n3aMeHeHus
TEMIEPaTypbl BOJbl TPH PA3IUYHBIX YCJOBHSX; SBIEHUS TEIJIOOOMEHa WIpH
CMEIIMBAHUU XOJIOIHOM U ropsiueil BOAbBI; MpoIecca UCTIapeHHs
Quzuueckue s61eHUsl 8 NPUpode. TTIOBEPXHOCTHOE HATSDKCHUE W KATUJUISIPHBIC SBICHUS
2.16 B mpupone, Kpuctaiibl B mnpupozae, uziaydenue CoilHIIA, 3amMep3aHHe BOJIOEMOB,
Mopckue Opu3bl; 00pa3zoBaHKe POCHl, TYMaHa, HHesl, CHeTa
Texnuueckue ycmpoticmeéa: KaNWUISAPBl, TPUMEPHl HCIOIH30BAHUS KPHCTAILIOB,
2.17 | KWJKOCTHBIA TEPMOMETp, NATYHK TEMIIEPATyphl, TEPMOC, CHCTEMa OTOILJICHHS JIOMOB,
TUTPOMETPBI, ICKUXPOMETP, ITapoBas TypOMHA, TBUTATEIhL BHYTPEHHETO CTOPAHUS
3 OJIEKTPOMATHUTHBIE ABJIEHUA
3.1  Dnextpuzanus ten. /IBa BUAa dIEKTPUUYECKUX 3apsI0B
3.2  BzammoneiicTBHe 3apsoKeHHBIX Tell. 3akoH Kymona
3.3 | 3aKkoH coxpaHEeHUs dIEKTPUIECKOro 3apsaa
3.4 Onextpudeckoe  moje.  Hampsok€HHOCTH — 3JIeKTpUYeckoro  mouis.  [IpwHImm
' CYTEPHO3UINH JEKTPUUECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE)
35 Hocutenu  snextpuueckux  3apsaoB. JIeHCTBHE  DIEKTPUUYECKOTO TMONA  Ha
' aneKTpudecKkue 3apsbl. [[pOBOTHUKY U TUANEKTPUKH
[TocTossHHBIN ANEKTpUYECKUU TOK. JlelcTBHS aiekTpuueckoro Ttoka. Cuia Toka.
3.6  Hampsokenue.
I=q/t,U=A/q
37 DNIEKTPUYECKOE COMTPOTUBIICHHE. Y ACTBLHOE JICKTPHUECKOES CONTPOTUBIICHHE:
' R =pl/S
3.8 3akon Oma ayis1 yyactka snekrpuueckon nernm: | = U/R
[TocnenoBarenbHOE COEIUHEHHE POBOTHUKOB:
3.9

1, =1, U=U,+U,. R=R,+R,




Hapanneanoe COCAUHCHHUC ITPOBOJHUKOB PABHOI'O COIIPOTUBJICHUA:

U=Ug:I=1+I;R=2.
= = >

F

CMelaHHbIe COCAUHCHU IMPOBOAHUKOB

3.10  PaGota u MomHOCTH ekTpuueckoro Toka. A = Ult, P = Ul
3akon Jxxoynsa — Jlenna:
3.11 0=1I 2 pos
312 OnbiT Dpcrena. MarHuTHOE MoJie MPSMOTO MPOBOJHKMKA ¢ TOKOM. JIMHUM MarHUTHOMN
' UHIYKIHN
3.13  MarauTtHoe noJje MOCTOSHHOTO MarHuTa. B3auMoielicTBHuE MOCTOSITHHBIX MarHUTOB
3.14  ]JleiicTBHe MarHUTHOTO TIOJIA HA IPOBOJHUK C TOKOM
3.15  Omsrrer Dapages. SABneHue aneKTpoMaranTHON nHAYKIMU. [Ipasuio Jlenna
Ilpaxmuueckue pabomul
H3mepeHne 3JIeKTPUUECKOTO COMPOTUBIICHHS PE3UCTOPA; MOIIHOCTU AJIEKTPUUYECKOTO
TOKa; pabOTHI DNIEKTPUUECKOT0 TOKA.
HccnenoBanue 3aBUCUMOCTH CUJIbI TOKA, BO3HUKAIOIIETO B MPOBOJHUKE (PE3UCTOPHI,
316 JaMITOYKa), OT HANpPsDKEHUS! Ha KOHIAX MPOBOJAHUKA; 3aBUCUMOCTH COIIPOTHBIICHUS OT
' JUIMHBI ~ TPOBOJIHMKA, IUIOMIAQJAM €r0  IOMEPEYHOr0 CEYEeHUST U YJEIBHOTO
COIIPOTHBIICHUSI.
[IpoBepka mpaBwia IS DJIEKTPUYECKOTO HANPSHKEHHUS TIPH  TOCIEIOBATEIEHOM
COCIMHEHUH TPOBOJHUKOB, TIpaBWIa ISl CHJIBI DJIEKTPUYECKOTO TOKa TMpH
napauieTbHOM COeIMHEHUHU TIPOBOJIHUKOB (PE3UCTOPHI M TAMIIOUKA)
Qusuueckue A6leHus 6 npupode: BIEKTPUUYECKUE SBJIEHHUS B aTMmocdepe,
3.17  JEKTPHUYECTBO KMBBIX OPraHU3MOB, MAarHWTHOE IOJIe 3eMIIH, JAPEH( MOIFOCOB, PO
MarHUTHOTO TIOJIS JUTs1 )KU3HU Ha 3emJie, OJISPHOE CUSTHHE
Texnuueckue ycmpoticmea: 3NEKTPOCKOIN, aMIIEpMETP, BOJIBTMETP, PEOCTaT, CUETUHK
318 DIIEKTPUYECKOW  DHEPTUH, DIIEKTPOOCBETUTENbHBIE TNPHOOPHI, HarpeBaTelbHBIC
' AIEKTPONPUOOPHl  (IPUMEPBI), DIEKTPUUECKHE TPEIOXPAHUTENN, JJICKTPOMArHHUT,
AJIEKTPOJIBUTATEIH TIOCTOSSHHOTO TOKA, TEHEPATOP IMOCTOSTHHOTO TOKa
3.19  DnekrpomarHuTHbIC BONHEIL. [lIKkana 3eKTpOMarHuTHRIX BOJH
3.20  Jlyuesas mojueib cBeta. [IpsiMOIMHEIHOE pacipoCTpaHEHHE CBETa
3.21  3akoH oTpaxeHus cpera. [Imockoe 3epkano
3.22  TlpenomieHue cBeTa. 3aKOH MPEIOMIICHHSI CBETa
3.23  ucnepcus cBeTa
394 JIunza. Xop nydeii B nun3e. @okycHoe paccTossHue TUH3bL. OnTHYecKas CUia JIMH3bIL:
' D=1/F
3.25 I'nma3 kak ontuyeckas cucrema. OnTuueckue mpruodopsI
3.96 Ilpakxmuueckue pabomul

W3mepenne onTuyeckoil CHIIbl coOuparomeil JHMH3bI; (OKYCHOTO PacCTOSHHA




cobuparomield JUH3bI (10 CBOWMCTBY PAaBEHCTBA pa3MEpOB MpeAMeTa U H300pakeHus,
KOr'Jla IpeIMEeT pacloJio’KeH B ABOMHOM (oKyce), MoKa3aTes IpeIoMISHHS CTEeKIIa.
HccnenoBanue cBoiicTBa M300pakeHUs, MMOITYYEHHOTO C IMOMOIIBI0 cOOMparoleit
JIMH3bI, U3MEHEHHSI (POKYCHOTO PACCTOSIHUSI JIBYX CJIOKEHHBIX JIMH3; 3aBUCUMOCTHU yrja
MIPEJIOMJICHUS] CBETOBOTI'O JIy4a OT yIJla MaJIeHUs Ha TPaHMIIe «BO3AYX — CTEKJIO»

Dusuneckue sA6/1eHUs 8 npupode.‘ 3aTMCHUA COJIHLIa u .HYHBI, OBETa TCJI, OIITHYCCKHUC

3.27
sBJICHHS B aTMocdepe (1BeT HeOa, pedpakiys, paayra, MUPax)
3.28  Texuuueckue ycmpoticmea.: 09KH, IIEPUCKOT, (poToaIapar, ONTHIECKUE CBETOBOIBI
4 KBAHTOBGIE SIBJIEHUA
4.1  PaamoakTWBHOCTH. Anb(a-, OeTa-, raMma-u3nydenus. Peakuuu anbda-u Oera-pacmaga
4.2 Onbitel Pezepdopna mo paccesuuto anbda-vactuil. [LnanerapHas Moienb aToma
4.3  CocraB aToMHOrO sigpa. M30TOIBI
4.4  Tlepuon momypacnaza aTOMHBIX P
45  SnepHble peakuuu. 3aKOHBI COXPaHEHMSI 3aps1I0BOIO U MAaCCOBOI'O YHCET
Quszuueckue s61eHUsi 8 Npupooe: SCTECTBCHHBIH PaJUOAKTUBHBIA (OH, KOCMHUYECKUE
4.6  ny4d, paJHOAaKTUBHOE M3IYyYCHHUE MPUPOHBIX MUHEPAIOB, JCHCTBUE PaJHOAKTHBHBIX
M3JIy4CHUM Ha OPraHU3M 4eJIOBEKa
47 Texnuueckue ycmpoiicmea: CIEKTPOCKOIN, WHIWBUAYAILHBIA JO3UMETP, Kamepa

BI/IJ'IBCOHa, AACPHAsA DOHEPICTHUKA




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

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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