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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 (enepaibHOi paboueit MporpaMMbl BOCIIUTAHUS
u Konuenuuu npenojaBanus yueoHoro npeamera «Duszmkay.

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 OCOOCHHOCTEM 00yJarouxcsl.

[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 (HU3NYECKHE 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 CII0CO0A MOTYYEHUsI JOCTOBEPHBIX 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 ¢u3ukun Ha YrIyOJEHHOM YpOBHE NPEIIOaraeT yBEPEHHOE
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, YTBEPKIAEHHOW pelIeHUeM
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 UHTEIJICKTYaIbHBIX M TBOPUECKUX CIIOCOOHOCTEI;

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

dbopMUpOBaHNE HAYYHOTO MHPOBO33PCHHS KaK pe3yiabTaTa U3YYCHUS OCHOB
CTpOEHHUS MaTepUu U (PyHIaMEHTAIIbHBIX 3aKOHOB (DPU3UKHU;

dbopMupoBaHHEe YMEHHUW TPUMEHATH (U3HUECKUE 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  cepax  Oyaymien
npodeCCUOHAIBHONW ~ JAESTEIbHOCTH, CBSA3aHHOM C (PU3MKOM, MOArOTOBKA K
nanbHeneMy oOy4eHHIO B 9TOM HaIlpaBJICHUN;

(GopMUpOBaHHE TOTOBHOCTM K JaJbHEHIIEMY H3y4yeHUI0 (U3MKH Ha
yrIyOJIEHHOM YPOBHE B paMKaxX COOTBETCTBYIOIIMX Ipoduieli oOydeHus Ha
YpOBHE CpeAHEro 00I11ero 0opa3zoBaHusl.

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 (PU3UYECKUE 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
MPAKTUKO-OPUEHTUPOBAHHBIC 33/1a4H;

pa3BUTHE MCCIEAOBATEIbCKUX YMEHHI: HAONIONaTh SBICHHUS U HM3MEPSThH
buznyecKkre BEIUMYUHBI, BBIIBUTATh TUIIOTE3bI U MpejiaraTh SKCIepUMEHTAIbHbIC
COocOObI UX MPOBEPKH, IUIAHUPOBATH U MPOBOJAUTH OMBITHI, SKCIIEPUMEHTAIbHbIE
WCCJICIOBAHMSI, AHATTM3UPOBATH MOTYYCHHBIC TAHHBIC U JIeJIaTh BHIBOJIBI;

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

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



Ha wsyuenue ¢usuku (yrimyOn€HHBIA YpOBEHb) Ha YpPOBHE OCHOBHOTO
obmiero obpazoBanus orBoautcs 340 dacoB: B 7 kmacce — 102 gaca (3 waca B
Henenmo), B 8 kinacce — 102 gaca (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.

®duzrka — Hayka O mpupoje. SIBIeHUs TPUPOABI (PJIEMEHTHI COJEpKaHUS,
BKJIIOYAIONINE MEXKIpPEAMETHbIE CBsi3u). DU3MUecKue SBICHUS: MEXaHUYECKUE,
TEIUIOBBIE, DIIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusznueckne BenuuuHbl. PasmepHocTb. EnuHuIpl (Gu3NYecKUX BETUYHH.
W3mepenne Qusnmveckux BeaWuMH. OTanoHbl. Dusmdeckue npubdopsl. llena
nenenus. [lorpemnocts n3mepenuil. [lpaBuna Oe3onacHoro Tpyna npu padbore ¢
JabopaTopHbIM 00OpynoBaHuEM. MexayHapoaHas cuctema eauHull. llepeBon
BHECHUCTEMHBIX eauHuI] B equHuIbl CH.

Kak ¢usuka u jApyrue ecTeCTBEHHbIE HAyKHM H3y4aloT MPUPOY.
EcTecTBEHHO-HAY4YHBII METOJl TMO3HAHMS: HAOJIOJCHHE, MOCTAaHOBKA HAyYHOTO
BOIPOCA, BBIIB)KEHUE TUIIOTE3, SKCIIEPUMEHT I10 NPOBEPKE TUIIOTE3, 0ObICHEHUE
HaOmogaemoro siBiaeHus. Onucanue Gu3NIeCcKUX SBJICHUN C MTOMOIIBIO MOJIETIEH.

Hemoncmpauuu.

MexaHnueckue, TEIUIOBBIE, JJEKTPUYECKHUE, MArHUTHBIE, CBETOBBIE,
3BYKOBBIE SIBJICHUS.

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

Jlabopamopuvie pabomul u onvimel.

OmnpeneneHue UEHbI IeJIEHUs MIKaJIbl U3MEPUTEILHOTO TpUbdopa.

N3mepenue pacCTosIHUMN.

N3mepenue miomany u oobeéMa. MeTon nmaieTky.

N3mepeHne BpeMeHN.

N3mepenue 00bEMa KUJIKOCTH U TBEPAOTO Tea.

Onpenenenue pa3MepoB MalbIX Teld. MeTox psaoB.

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

Paznean 2. IlepBoHayasibHbIEe CBeJeHUS 0 CTPOEHUM BellleCTBA.

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

JBrkenne dactul BemiecTBa. CBSI3b CKOPOCTH JBUKEHHUSI YaCTHI[ C
temriepatypoil. bpoyHoBckoe aBwxkenue. [duddys3us. BzaumopeiictBue uactuil
BEILIECTBA: IPUTSKEHUE U OTTAIIKUBAHUE.

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



arperaTHpIX COCTOSHUSIX M UX aTOMHO-MOJIEKYJISPHBIM cTpoeHrneM. OcoO0eHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpauuu.

Hab6mronenne OpoyHOBCKOTO JIBUKEHUS.

HaGmonenne nuddysun.

Habmonenue sBneHuil, 00BACHAIOMUXCS TPUTHKEHUEM WIIH OTTAJKWBAHUEM
YaCTHIL BEIIECTBA.

Jlabopamopnvie pabomul u onvimaul.

Ornenka 1uaMeTpa aToMa METOAOM PSJIOB (C UCTIOIb30BaHUEM QoTorpaduii).

OmnbITHI 110 HAOIIOACHUIO TEIJIOBOIO PACHIMPEHNUS I'a30B.

OnpITH IO OOHAPYKEHUIO TEUCTBUS CUIT MOJIEKYJIIPHOTO MPUTSKEHHUS.

Pa3nea 3. /IBukeHHe U B3aUMOJAEHCTBHE TeJl.

Mexannueckoe paswxenue. Ilyte u  nepememenue. PaBHOMepHOe u
HepaBHOMepHOe JBrkeHHe. CBOOOJHOE MaJieHuEe Kak MpUMEpP HEPaBHOMEPHOTO
nerkeHus Ten. Ckopoctb. CpenHsss CKOpOCTh NPH HEPABHOMEPHOM JBUKCHHM.
Pacuér myTu U BpeMeHU ABUKCHUS.

['paduxky 3aBUCMMOCTE BENMYMH, OMNMCHIBAIOUIMX JBHKeHHE. OOmmue
HNOHATHA 00 OTHOCUTEJIBHOCTH JBHXKEeHUs. CIOXKEHHE CKOpOocTel I Ted,
JBIOKYIIUXCS MMApaIebHO.

SBnenne unHepuuM. 3aKOH HMHEpUMHM. B3auMoaencTBHE TeNl KaKk NPUYMHA
W3MEHEHHSI CKOPOCTH IBWKEHMS Tel. Macca Kak Mepa MHEPTHOCTH Tella B
NOCTYyINaTeapHOM JBrKeHuu. IlmoTHocTh BemiecTBa. CBsA3b IUIOTHOCTH €
KOJIMYECTBOM MOJIEKYyJl B eauHule o0béMa BemectBa. (CMecH U CILJIaBBL
[ToBepXHOCTHAs ¥ JTMHEWHAS IUIOTHOCT.

Cumita Kak XapakTepucTHKa B3auMoAeucTBHs Tesl. CHila ynpyrocTd M 3aKOH
['yka. M3mMepenne cuiibl ¢ MOMOIIBIO IUHAMOMETpA. SIBIIEHHE TATOTEHHS M CHJIA
TsokecTy. Cuila TsKeCcTH Ha Apyrux mianerax. Bec tena. Hesecomocts. Cnoxxenune
CWJI, HAMPABJIEHHBIX MO OJHOM mpsiMoi. PaBHOnelcTBytomas cuil. Cuiia TpeHUsl.
TpeHue CKONBXKEHHS W TPEHHUE IOKOs, BSI3KOE TpeHue. TpeHue B Npupoae u
TEXHUKE.

Hemoncmpauuu.

Habmoienue MexaHu4eckoro JBUKEHHS Tea.

M3mepeHne CKOpOCTH NMPSAMOJIMHENHOTO JBUKEHMS.

HaOGmroienue siBfieHust HHEPIUH.

HabGnronenue n3MeHeHust CKOpOCTH MPU B3aUMOJICUCTBUU TEll.

CpaBHEHHE Macc 10 B3aUMOJIEHCTBHIO TEJL.

CrnoxeHue CUJl, HalPaBJICHHBIX 110 OJHOW MPSIMOIA.

Jlabopamopuvie pabomul u onvimol.



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

OnpeneneHue cpeaHed CKOPOCTH CKOJIBKEHHS OpyCcKa WM IIapuka IIo
HAKJIOHHOU ITIOCKOCTH.

Ornpenenenue mI0OTHOCTH TBEPAOTO TENA.

OneITBI, JEMOHCTPHUPYIONIME 3aBHCHUMOCTh pacTshKeHHUs (medopmarun)
MPY>KUHBI OT MPUII0KEHHOW CHUIIBL.

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

Pa3znen 4. JlaBjienne TBEPABIX TeJl, dKMAKOCTEN M ra30B.

Jasnenue. Cuna napneHus. CnocoObl yMEHbBIIECHUS U YBEJIMYEHUS TABJICHUS.
JlaBnenue rasza. 3aBUCHMOCTH [aBJIEHHS Tra3a OT OObEMAa W TEMIEPATYPBHI.
[lepenaya naBiieHHUs] TBEPABIMU TEJIAMU, KUIAKOCTSIMU U TrazaMu. 3akoH [lackais.
[THeBMaTHUECKHE MAIIIUHBI.

3aBUCUMOCTh  JAaBJICHUSI  KUAKOCTA  OT  IJIYOMHBI  TOTPY>KEHHS.
['uppocrarnueckuii  mapagokc. CooOmaromuecss cocyapl. [ 'uapaBiandeckue
MeXaHU3Mbl. Vcronp30BaHuE BBICOKMX JIaBJICHUN B COBPEMEHHBIX TEXHOJOTHUSIX.
Y eTponcTBO BOJOIIPOBOA.

Atmochepa 3emnn u atrmocdepHoe naBieHue. [IpuumHbl CyliecTBOBaHUS
Bo3aAymHOM o0onouku 3emud. OmnbiT Toppudemu. M3mepeHue atmocdhepHOro
JaBJIeHHs. 3aBUCUMOCTh aTMOC(HEPHOTO JAaBJICHHUS OT BBICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U3MepeHns aTMOC(hEepHOTO TaBJICHHUS.

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

Hemoncmpauuu.

3aBUCUMOCTH AAaBJIEHUA ra3a OT TeMIEPATYPHI.

[lepenaua naBneHUs KUJIKOCTHIO U TA30M.

Coobmiaromuecst COCy/Ibl.

I'mppasinueckuil mpecc.

[IposiBienne nercTBUs aTMOChHEpHOTO JaBJICHHUS.

Cudon.

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

PaBeHCTBO BBITAJIKMBAIOUIEH CUJIbI BECY BBITECHEHHOM KHUJIKOCTH.

VYcnoBue miaBaHus TEJ: IUIABaHUE WA MOTPYKEHUE TEJl B 3aBUCHUMOCTH OT
COOTHOILIEHHUSI TUIOTHOCTEN TeJla U KUJKOCTH.

Jlabopamopuvie pabomul u onvimaol.



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

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

[IpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CUJIbI, JEHCTBYIOIIEH HA TEJO B
KUJIKOCTH, OT MACCHI TeJa.

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

KoHcTpynpoBaHue apeoMeTpa Uid KOHCTPYUPOBAHUE JIOJKU U ONPEICIICHHE
€€ rpy30I0AbEMHOCTH.

Paszgeua S. PaGora u MOIIHOCTB. JHeprus.

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

[IpocThie MeXaHU3MBI: pblYar, BOPOT, OJIOK, TOJHUCHACT, HAKJIOHHAs
IJIOCKOCTh, HOJKHUYHBIN MeXxaHu3M. MoMmeHT cuiibl. PaBHOBecue prruara. [Ipasuio
MOMeHTOB. [IpuMmeHeHHe TmpaBwia paBHOBECUS pbluara K OJOKY. «30510TO€
npaBuio» mexanuku. KIIJ] mpocteix MmexanusmoB. [IpocTeie MeXaHU3MBI B OBITY,
TE€XHUKE, )KUBbIX OpraHu3Max.

Mexanuueckas oHeprusi. KuHeTmyeckas ¢ TOTEHIMAJIbHAS JSHEPrusl.
[IpeBpalieHre OTHOTO BUIA MEXAaHUYECKOW YHEPTUM B IPYTOW. 3aKOH COXPAHEHUS
Y TIPEBPALLCHUS SHEPTUU B MEXAHUKE.

Jemoncmpayuu.

[IpuMepbl TPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimel.

HccenenoBanne ycioBHil paBHOBECHS pblyara.

N3mepenue KII/[ HakIIOHHOW MJIOCKOCTH.

W3yuyenue npaBuia peruara Jis MOJABUKHOTO W HETIOJBUKHOTO OJIOKOB.

Omnpenenenue KIIJI moaBuKHOTO U HETIOJBUKHOTO OJIOKA.

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

N3ydeHne 3aKk0Ha COXpaHEHUSI MEXAHUYECKON SHEPTHH.

8 KUIACC

Pa3znen 6. TensioBble siBJeHHUS.

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



Mogenu TBEPIOro, >KHIKOTO M Ta3000pa3HOrO COCTOSIHUNA BEIIECTBA.
Kpucranmnnueckue u amopdusie Tena. I'paden — HOBBIM MaTepuan sl HOBBIX
TEXHOJOTHH. TEeXHOIOTMH TOJNyYeHHUs HCKYCCTBEHHBIX anma3oB. OObsCHEHHE
CBOMCTB T'a30B, KUIKOCTEW W TBEPABIX TET HA OCHOBE IMOJIOKEHUM MOJIEKYJIIPHO-
KHMHETUYECKOU Teopuu. [[0OBEpXHOCTHOE HATSHKEHUE, CMAauyMBaHUE, KaWJUIAPHbBIC
ABJICHHs. TEIJIOBOE pacUIMpEHHE M C)KaTue. 3aBUCUMOCTb JABJICHHS ras3a oOT
00BEMa, TeMIepaTypsbl.

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

Buytpennsis sHeprus. CnocoObl H3MEHEHHMs BHYTPEHHEH SHEpIuu:
TeIIonepeaaya 17§ COBEpLICHUE padoTHI. Bunsl TEILIONEPENAYH:
TEILUIONPOBOIHOCTh, KOHBEKIUSA, U3JydeHUE. Buapl Terionepenayu B MpUpoOIe U
TexHuke. HeoOpaTUMOCTh TEIIOBBIX POLIECCOB.

KonnuecTBo TemnoTel. YaenbHas TEMJIOEMKOCTh BELECTBAa. TermIo00MeH U
TEIJI0Boe paBHOBecue. 3akoH HpioToHa-PuxmaHna. YpaBHEeHHE TEIIIOBOTO OajlaHca.

[InaBiieHWE U OTBEPAECBAHNE KPUCTAJUIMYECKUX BELIECTB. Y IEJIbHAS TEIJIOTA
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 CTOPAHUS.

[Tpuniuner pabotsl TerioBeix aBurateneit. KIIJ TeroBoro nBurarens.
TeruioBple JABUTATENIM M 3allATa OKPYXKAKIIEH cpeapl. TermnoBble MOTEpU B
TEILIOCETSX.

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

Jemoncmpayuu.

Habmtoienue OpoyHOBCKOTO IBUYKEHUSI.

HaGmonenune nuddysuu.

HaGniogenue sBIEHUI TMOBEPXHOCTHOIO HATSDKEHMS, CMAauyMBaHUS W
KaMWUISIPHBIX SIBICHUMU.

HabmroieHue TenaoBoro pacimpeHus Ted.

M3meHeHne naaBiieHUs ra3a NpU HM3MEHEHMM OOBEMa M HArpeBaHUU WIH
OXJIQXKJECHUU.

[IpaBuiia u3MepeHUs TEMITEPATYPBI.

Bunbl Tenonepenaym.

OxJnak/ieHue Ipy COBEPUICHUH PabOTHI.

HarpeBanue npu coBepiieHnn paOb0oThl BHEIIHUMH CHUJIAMH.

CpaBHEHUE TEITOEMKOCTEN pa3IMYHBIX BEIIECTB.



Habnronenue kumneHusl.

HabGnrogenue nocTossHCTBa TEMITEPATYPhI IPH TIABICHUH.

Mojenu TenIOBbIX IBUTATEIIEH.

Jlabopamopnvie pabomul u onvimaul.

OnpITHl IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.

OnpITHl IO BRIPAIIMBAHUIO KPUCTAJJIOB IOBAPEHHOM COJIA MJIM caxapa.

N3mepenue TteMmepatypbl IpPU MOMOIIUA KUIKOCTHOTO TEPMOMETpa H
JaTYuKa TEMIIEPATYPBL.

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

Omnpenenenue AaBieHUs BO3AyXa B OaJUIOHE IINPULA.

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

[IpoBepka runoTe3sl JUHEHHON 3aBUCUMOCTH JJIMHBI CTOJIOMKA >KUJIKOCTH B
TEPMOMETPUUYECKOUN TPyOKE OT TEMIIEPATYPHI.

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

HccnenoBanue sBIEHUS TEIJIOOOMEHA TMPU CMEUIMBAHUU XOJIOJHOW H
ropst4er BOJIBL.

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

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

Onpenenenue yieapHON TEINIOEMKOCTH BEILIECTBA.

Hccenenosanue nporecca UCIapeHus.

OnpeneneHne OTHOCUTENBHOM BIAXKHOCTH BO3/yXa.

Onpenenenue yaeabHOW TEMIOTHI MUIABICHUS JbJA.

Pazgen 7. JiekTpudecKkue ¥ MAarHUTHbIE SIBJICHUS.

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

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

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

DJIEKTPUYECKUI TOK. YCJIOBUS CYIIECTBOBAHUS AJIEKTPUYECKOTO TOKa.
M CTOYHMKHM TMOCTOSIHHOTO TOKa. JIeMCTBUS SIEKTPUUYECKOrOo TOKa (TEeIIoBOE,
XUMHUUYECKOE, MArHUTHOE). DNEKTPUUYECKUI TOK B METAJIAX, KUJKOCTSIX U razax.

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



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

Pabota ¥ MOIIHOCTH DJEKTpUYECKOrO TOKa. 3akoH Jlxoynsa-JleHua.
DneKTpuYecKre Henu U NOTPEeOUTENH 3IEKTPUIECKOi s3Heprun B ObiTy. KopoTkoe
3aMBIKaHUE.

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

Omneitel @apanes. SBneHne 3nekTpoMarHuTHOM MHAYKIMH. [IpaBuio Jlenna.
DIIEKTpOreHepaTop. CnocoObl MOJIYYEHUS AIEKTPUYECKOU DHEPTHH.
DNEKTPOCTAHIIMM Ha BO300HOBJISIEMBIX MCTOUYHHMKAX DJHEPTUU. DKOJIOTUYECKHUE
po0IeMbI SHEPTETUKH. TOTIMBHBIE JIEMEHTHI U AJICKTPOMOOHIIH.

Jemoncmpayuu.

DJeKTpU3aLus TeJl.

JIBa posia 3JIEKTPUUYECKUX 3apsI0B U B3aUMO/JICHCTBUE 3aPSHKEHHBIX TEIL.

YCTpOUCTBO U IEUCTBUE EKTPOCKOTA.

DneKTpocTaThiecKast HHAYKIHUS.

3aKOH COXpaHEHUS ANEKTPUUECKUX 3aPSAI0B.

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

[TpOoBOJHUKH U TUDIICKTPUKH.

M cTOYHMKY TOCTOSIHHOTO TOKA.

JleicTBHS DIEKTPUYECKOTO TOKA.

DJIEKTPUYECKHUI TOK B 5KUJKOCTH.

["a30BbIii pa3psia.

N3mepeHue Cuitbl TOKa aMIIEpMETPOM.

N3Mepenune 3eKTpUYECKOTO HAIPSKEHUS BOJIbBTMETPOM.

PeocraTt 1 Mara3ud COpOTUBIICHUM.

B3aumopaencTBrE TOCTOSTHHBIX MArHUTOB.

MoaenupoBaHre HEBO3MOXKHOCTH Pa3ACICHUS MTOJIOCOB MATHUTA.

MopaenupoBaHue MarHUTHBIX MOJIEW MOCTOSHHBIX MAarHUTOB.

OmneiT Opcrena.

MarsuTtHoOE o€ Toka. DJIEKTPOMArHHmT.



JlelicTBHE MarHUTHOTO MOJI HA TPOBOJHUK C TOKOM.

DNEeKTPOABUTaTENb NOCTOSHHOIO TOKA.

OneiTel @apajes.

DIIEKTPOTreHEPaTOP NOCTOSTHHOTO TOKA.

Jlabopamopnvie pabomul u onvimaul.

OnbITel 1O HAOTIOACHHUIO DSJCKTPHU3ALMU TEI MPU CONPUKOCHOBEHUU U
WHIYKIUEN.

HccnenoBanne NEUCTBUS — DJIEKTPUYECKOTO IMOJS HA MPOBOAHUKH H
JTUBJIEKTPUKHU.

COopka 1 UCTIBITAHUE AIEKTPUIECKOM 1IETH MOCTOSTHHOTO TOKaA.

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.

OmnpeneneHue y1eapHOT0 CONMPOTUBIEHUS IPOBOAHUKA.

[IpoBepka mpaBuia CJIOKEHHUS HANPSDKEHUH TpU  MOCIEI0BAaTEIbHOM
COEJIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBWiia Mg CHUJIbl TOKAa NPU MApaUICIIbHOM COEOUHECHHUH
PE3UCTOPOB.

Onpenenenue 3/1C 1 BHYTPEHHETO CONPOTUBIICHHUSI UICTOYHHUKA TOKA.

[Iposepka npasun Kupxroda.

ITpoBepka BeIoIHEHUS 3aK0oHa OMa 17151 TTOJTHOM LIeTIH.

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

Onpenenenue pabOThI AAEKTPUUECKOTO TOKA, HIIYIIETO Yepe3 PE3UCTOP.

OnpeneneHne MOIIHOCTH AJIEKTPUUECKOTO 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.

OMBIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI B3aUMOJICHCTBUS KaTYIIIKHU C
TOKOM W MarHuTa OT CHJIbl M HamlpaBJ€HUS TOKA B KaTyIIKE M OT HaJu4us
(OTCYTCTBUSI) CEp/IEYHUKA B KaTYIIKE.

N3ydeHnne necTBUSI MAarHUTHOTO TOJISl HA TPOBOJIHUK 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 JIBIDKEHUS: TaOIMYHbIHN, rpaduueckuit, ananmuTuaeckuii. Cucrema
orcuéra. OTHOCUTENBHOCTh MEXAHUUYECKOTO JIBHIKEHHUS.

BekTopHbIE BEIMUMHBI, ONEPALMK C BEKTOPAMH, IPOEKIUH BeKTOpa. Pannyc-
BEKTOpP MATEpPUAIIBHOM TOYKH, NEPEMENICHUE Ha IUIOCKOCTH. PaBHOMepHOe
NpSIMOJIMHEWHOE JIBMKeHWEe. HepaBHOMEpHOE NPSMOJIMHENWHOE JIBHXKEHUE.
Cpennsisi ¥ MTHOBEHHAs! CKOPOCTh Teja P HEPAaBHOMEPHOM JIBUKEHUU.

Yckopenne. PaBHOYCKOPEHHOE MPSIMOIMHEMHOE ABWKEHUE. Y CKOPEHHE
cBoOoaHOrO najaenus. OnsITel ["anumnes.

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

JIBrkeHue Tena, OpOIEHHOTO MO/l YTIIOM K TOPU30HTY.

JIBMKEHHE MO OKPYKHOCTHU. JIMHEWHAst CKOPOCTh, YIIIOBasi CKOPOCTh, IEPUOL
¥ 4acToTa O0pallieHus Npyu paBHOMEPHOM JABUKEHUU IO OKPYKHOCTH. CKOPOCTh U
YCKOpPEHUE MPU IBUKEHUU 110 OKPYKHOCTH.

Bexkrop cunbl. PaBHOAEHCTBYIOIIAs Cra.

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

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

JIBr>KEeHME TEN MO OKPYKHOCTH NOJ IEUCTBUEM 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.

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

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

Nmnynec Tenma. W3meHenune wumnynbca. KMMnoynse cuibl.  Ypyroe u
HEYIIPyroe B3aUMOJECHCTBUE. 3aKOHbl HM3MEHEHUS W COXPAHEHUS WMITYJIbCA.
PeakTuBHOE NBUKEHUE.

Mexannyeckass pabota W MOIIHOCTb. PaboTa cui TsDKECTH, YNPYTrOCTH,
Tperust. CBs3b SHEpruu u padbotel. [loTeHnanbpHas SHEPTUs Tena, NOJHATOrO Hajl
MMOBEPXHOCTHIO 3eMJn. [loTeHIIManbHas SHEprus cxaToi npyxxuHbl. Kunernueckas
sHeprus. TeopemMa O KMHETUYECKOW SHEPruu. 3aKOH HW3MEHEHHS M COXPAHEHUS
MEXaHWYECKOU JHEPTUH.



Hemoncmpauyuu.

Habnronenne MexaHM4ecKOro ABMKEHUS Tela OTHOCHUTEIBHO Pa3HbIX Tell
OTCYETA.

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

N3mepeHre CKOPOCTH U YCKOPEHUS TPSIMOJIMHEWHOTO JIBUKEHUS.

HccnenoBanre Npu3HAKOB PABHOYCKOPEHHOTO JABUKEHHUSI.

HabGnronenue nBm>xXeHus Tela 1Mo OKPYKHOCTH.

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

HaOmronenue paBHOBecHs T€Jl, CBOOOTHOTO MaJcHUs, KOJeOaHUsI MasiTHUKA B
WHEPLUUAIBHBIX CUCTEMAX KaK IMOJATBEPKACHHUE 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.

[lepenaya uMIryabca Mpy B3aUMOJECHCTBUU TE.

[TpeoOpa3oBanus SHEPTUH NPU B3aUMOAECHCTBUM TE.

CoxpaHeHHe UMITyJIbCa IPU a0COIIOTHO HEYTIPYTOM B3aUMOJICHCTBUU.

CoxpaHeHre NMITyJIbCa IPU YIIPYTOM B3aUMOJICHCTBUU.

HabGnrogeHnne peakTUBHOTO ABUKEHUSI.

CoxpaHeHue SHEpTruy Npu CBOOOIHOM Ma/ICHUU.

CoxpaHeHue SHEepruu Ipyu ABUKEHUH Tella MOJ ACHCTBUEM 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 IUTOCKOCTH.

OnpeneneHue YCKOpEHHUs Tella TpU PABHOYCKOPEHHOM JIBDKEHHMH TIO
HAaKJIOHHOM IJIOCKOCTH.

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

[TpoBepka rumoTesbl: €ciiy MpU PaBHOYCKOPEHHOM JIBUKEHUU 0€3 HauaabHOU
CKOPOCTHU ITyTH OTHOCSITCSL KaK Psii HEYETHBIX YKCEJl, TO BpEMEHA OJJUHAKOBBI.

HccnenoBanue NBUKEHUS Tella, OPOIIEHHOIO MO YIJIOM K TOPU30HTY.

HccnenoBaHnve 3aBUCUMOCTH  CHJIBI  TPEHUS CKOJIBKEHHMSI OT  CHJIBI
HOPMAJIBHOTO JaBJICHHUS.

Omnpenenenre KO3PPUIMEHTA TPEHUS CKOIBKEHHUS.

Onpenenenue KECTKOCTH NPYKUHBI.



HccnenoBanre 3aBUCUMOCTH CHJIbI YIIPYTOCTH, BO3HUKAIOIIEH B MPYKUHE, OT
cTerneHu aepopMaIiy Mpy>KUHEI.

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

Onpenenenue pabOTbl CUJIBI  YINPYrOCTH TMpU  MOABEME Tpy3a C
UCIIOJIb30BaHUEM HEMOJIBUKHOTO U MTOABUKHOTO OJIOKOB.

Paznen 9. Mexanuveckue Koj1e0aHus U BOJHBI.

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

MaremaTnyeckuii U TPYKUHHBIM MasTHUKHU. [IpeBpaiieHue sHeprum npu
KO0JIEOATEIILHOM JIBU)KEHUH.

Mexannueckue BoJIHBL. [IpomonbHble W monepedHble BOJIHBL. (CBOMCTBa
MEXaHUYECKUX BOJIH: MHTEpepeHius u qudpakius. JJmHa BOJTHB U CKOPOCTh €€
pacrpocTpaHeHus. MexaHnuecKrue BOJHBI B TBEPJIOM TeJe, CEHCMUYECKHE BOJIHBI.

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

Jemoncmpayuu.

HaGnrogenue koneOGaHuii Ten MOJ ACHCTBUEM CHJIBI TSDKECTH M CHUJIbI
YOPYTOCTH.

Hab6mronenue xonebanuii rpy3a Ha HUTH U Ha TIPYKUHE.

HaOmronenne BeIHYKICHHBIX KOJIGOAHUM U pe30HaHCa.

PacnipocTpaneHue npo10IbHBIX U MOMEPEYHBIX BOJIH (HA MOJIETIH).

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

HaOmronenne 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 TIepHOIa KOJeOaHUW Tpy3a HA HUTHU OT JJIMHBI
HUTHU.

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

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

OMnbIThI, AEMOHCTPUPYIOIIUE 3aBUCUMOCTD MEPUOJIa KOJIEOAHUI MPYKUHHOTO
MasiTHUKA OT MacChl rpy3a U )KECTKOCTU MPY>KUHBI.

N3mepenne yckopeHusi CBOOOIHOTO MaJeHUS.



Paznea 10. DneKTpOMArHUTHOE MOJI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.

ONeKTpOMarHuTHOE  ToJie.  DJEKTpOMarHuTHble  BoiHbL.  CBolcTBa
AIIEKTPOMArHUTHBIX BOJH. [llkama 31eKTpoMarHUTHBIX BOJH. Mcrmonb3oBaHue
AIEKTPOMArHMTHBIX BOJIH IS COTOBOM cBsi3U. Pammonokanus. Kocmuueckas
CBA3b.

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

Jemoncmpayuu.

CBOIICTBA PJIEKTPOMATHUTHBIX BOJIH.

HNurepdepenius u nudpaxius cBera.

Jlabopamopuvie pabomul u onvimel.

W3yyeHue CBOMCTB 3JIEKTPOMATHUTHBIX BOJH C MOMOIIBIO MOOMJIBHOIO
TenedoHa.

[IpoBeeHrEe OMBITOB 10 HAOIIOACHUIO UHTEPPEPEHIINH U TUDPAKIIUK CBETA.

Pa3zgea 11. CBeroBble siBJICHHS.

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 npesiomiieHus cBeta. [lomHoe oTpaxeHue cBera.
Hcnonb30BaHuE MOTHOTO OTPAKEHUS] B ONTUYECKUX CBETOBOAAX, ONTOBOJOKOHHAS
CBSI3b.

Jlunza, xonx nyderr B nuH3e. @Popmyna TOHKOM JMH3BL llocTpoeHue
n300pakeHnii, CHOPMHUPOBAHHBIX TOHKOW JHH30M. OnTuyeckas cucrema
¢doToanmapata, MHUKpPOCKONAa M Teneckona. [7ma3, Kak ONTHYECKas CcucTeMma.
bru3opyKkocTh 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 CIEKTP.

[Tomyuenue 6e0ro cBeTa NpH CI0KEHUH CBETA PA3HBIX LIBETOB.

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 (pOKyCHOrOo pacCTOSIHUS M ONTUYECKOW CHJIbI cOOMparoleit
JINH3BI.

OnBITHI IO Pa3JIOKEHUIO OEJIOr0 CBETA B CIIEKTP.

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

Paznen 12. KBaHnTOBbBIE SIBJICHUS.

OmneiTel Pe3epdpopna v mianerapHas mojens atoma. Monens atroma bopa.
Hcnyckanue u normonieHre ceeta aroMoM. KBaHTel. JInHeyaThie CIEKTPHI.

PagnoaktuBHocTh. Anb(a-, 6eta- U raMma-uziaydeHus. CTpoeHre aTOMHOTO
anpa. Hykionnas wmoxaens aromHoro sgapa. HM3zoromsl.  PagumoakTuBHBIE
npespanieHus. [lepuon monypacnaga atoMHbIx siaep. JleicTBue pagunoaKTUBHBIX
W3JIyYEHUH HA )KUBBIE OPraHU3Mbl. 3alUTa OT PAIHOAKTUBHOTO U3ITyYECHUS.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apsAJIOBOTO M MACCOBOIO YHCEIL
OHeprus CBsI3M aTOMHBIX snep. CBA3b Maccel M 3HEpruu. Peakuuu cuHTE3a U
nenenus suaep. Mcrounukum sHeprum ConHua u 3BE34. SnepHas sHepreTuka.
DKOJIOTMYECKHE MPOOJIEMbI SAEPHONM SHEPTETUKH.

Hemoncmpauuu.

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 CruionHbIX U JIMHEWYAThIX CIEKTPOB U3ITyUCHHUS.

HccnenoBanne TPEKOB: U3MEPEHUE PHEPIUU YACTHUIIBI 10 TOPMO3HOMY MYTH
(o dhoTtorpadusam).

W3mepenne paanoakTUBHOTO (oOHA.

IHoBTOPUTEIBLHO-0000 1AM MOAYTb.



[ToBTOpHUTENHEHO-00001AIOMINI MOTYIb TIPEIHA3HAYEH JIsl CUCTEMAaTU3alun
u  0000IEHWS TPEIMETHOTO  COACP)KAHWSA H  OMbITa  JICSITCIBHOCTH,
npUOOPETEHHOTO MPU M3YYEHHH BCETrO Kypca (pu3uku yriayOiaEHHOTO YpOBHS, a
TaK>Ke ISl IOJIFOTOBKM K OCHOBHOMY TOCYapCTBEHHOMY 3K3aMeHY 10 (U3HKE.

B nmpomecce wu3ydeHuss JaHHOTO MOIYJSI PEANU3YIOTCS M TOJIy4aroT
JajpHeWIlee pa3BUTHE Y4eOHbIE JCHCTBUS, OOECHEUYMBAIONINE JOCTHKEHUE
OPEIMETHBIX M METaNpeAMETHBIX pe3yNbTaToB oOOyueHus, (OpMUPOBAHHE
€CTECTBEHHO-HAYYHOM TPaMOTHOCTU: OOBSICHEHNE U ONMCAHUE SIBJICHUI HA OCHOBE
npuMeHeHus: GU3NYECKUX 3HAHWM, MCCIeA0BaTEeNbCKUE NEUCTBUS (BBIIBUKEHUE
TUIIOTE3, ITOCTAHOBKA ILIEJIM M IUIAHWPOBAHUE MCCIICAOBAHUS, AHAIN3 JAHHBIX U
MOJIyYEHHUE BBIBOJIOB).

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

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

BBITIOJTHEHUE JTAOOPATOPHBIX pabOT U OMBITOB (BKJIIOUYasi padOTHl U OMBITHI U3
NEepeyHel K pasfenaMm Kypca) B YCIOBHUSAX CaMOCTOSTENBHOIO IJIAHUPOBAHUS
IPOBEJCHUS UCCIIE0BaHMs, BbIOOpa 1 000CHOBAaHUSI METOAA U3MEPEHMSI BEIUUNH,
COOPKH 3KCIIEPUMEHTAIBHON YCTaHOBKHU;

BBITNIOJIHEHHE MPOOJIEMHBIX 33IaHUI MPAKTUKO-OPUEHTUPOBAHHOTO XapakTepa
(3amaHusl O €CTEeCTBEHHO-HAyYHOH TIpaMOTHOCTH), B TOM YHCIE 3aJaHUN C
MEXIIPEIMETHBIM COJIEPKAHUEM;

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

N3ydeHre MOBTOPUTEIBLHO-0000IIAIONIETO MOJYJISI MOXKET 3aKaHUMBATHCS
MPOBEICHUEM JMArHOCTUYECKON padOThl 3a Kypc (DU3UKH YIIIyOJIEHHOIO YPOBHS,
BKJIFOYAIOLIEH 3aaHus Pa3HOTO YPOBHS CIIOXKHOCTH. Pe3ynbTaTsl BBIOIHEHUS
JMarHOCTHYECKON paboThl MOTYT MOKa3bIBaTh CTENEHb TOTOBHOCTH O0YYarOIINXCs
K OCHOBHOMY TOCYJAapCTBEHHOMY OJK3aMEHy 10 (u3MKe, a TaKxke
CBUJIETEIBCTBOBATH O JOCTUTHYTOM YPOBHE €CTE€CTBEHHO-HAYYHOU IPaMOTHOCTH.



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

N3yyenue UMK HA YpOBHE OCHOBHOTO OOIIEro oOpa30BaHUs HAMPABICHO
Ha JOCTMKCHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

B pesynbrare nzyueHus GU3MKU HA YPOBHE OCHOBHOT'O 00111er0 00pa3oBaHUs
y obOyyaromierocs OyayT cpopMUpOBaHBI CIEAYIONIUE JTUYHOCTHBIE PE3YJIbTATHI B
YaCTHU:

o I)nampuomuuecxkozo éocnumanus:

MPOSIBJICHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCUHCKOM
bu3nUecKoil HayKH;

[IEHHOCTHOE OTHOIIIEHHE K IOCTHXKEHHUSIM POCCUNUCKHUX YUEHBIX-(DU3UKOB;

o 2)2pajrxcoanckozo u Oyxo6HO-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 JEATCIHHOCTH
Y4EHOTO;

o 3)acmemuueckozo 60CHUMAHUA:

BOCIIPUSTHE ACTETUYECKUX KaueCTB (PU3MYECKON HAyKH: €€ TapMOHUYHOTO
MIOCTPOEHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

e 4)uennocmu Hayuno20 nO3HAHUA:

OCO3HAHHUE IIEHHOCTH (U3NUECKON HAyKU KakK MOIIHOTO HWHCTPYMEHTa
[I03HAHHUSI MHpPA, OCHOBBI PAa3BUTUS TEXHOJOTUHM, BAXXHEHIIECH COCTABIAIOIICH
KYJIBTYPBIL;

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

pa3BUTHE HAY4YHOH JHO003HATEIHLHOCTH, HMHTEpPEca K HCCIeI0BATEIbCKON
JEATEIIbHOCTH;

e 5)gpopmuposanusn Kynomypel 300p06bsa U IMOUUOHATLHO20 O1A20N0YUUA:

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

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



e 6)mpyooeozo eocnumanus:

aKTUBHOE YYacTH€ B pPEIICHHM MPaKTUYECKUX 3ajay (B pamMKaxX CEMbH,
oOpa3oBaTenbHON OpraHW3aIlui, TOpoja, Kpas) TEXHOJOTHUYECKOW U COIHAIbHON
HaIpaBJICHHOCTH, TPEOYIOIIUX B TOM YUCIIE U PU3NYECKUX 3HAHUIM;

HMHTEPEC K MPAKTUYECKOMY U3yUEHHUIO Mpodeccuid, CBI3aHHBIX ¢ (HU3UKOI;

e 7)IKONO2UYUECKO20 60CRUMAHUA:

OpUEHTAIlMsA HAa TMPUMEHECHHE (PU3NYECKUX 3HAHWH IS peIlieHUs 3aaad B
0o0JIaCTH OKpy)Karomiell cpefpl, IUIAHUPOBAHMS TMOCTYIIKOB M OLEHKH HUX
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:

HOTPEOHOCTh BO B3aUMOJICHCTBUU TIPU BBINOJHEHUU UCCIEIOBAaHUN U
IIPOEKTOB (PU3NYECKON HANIPABIECHHOCTH, OTKPBITOCTD OMbBITY U 3HAHUSAM JAPYTHX;

MOBBIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH 4e€pe3 IMPaKTHYECKYIO
NeSATEIbHOCTD;

NOTPeOHOCTh B (OPMUPOBAHUM HOBBIX 3HAHUM, YMEHUHA (OPMYIUPOBATH
UJIeU, TOHSATHUS, TUIIOTE3bl O GPU3NUYECKUX OOBEKTaX U SIBICHUSAX;

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

IUIAHUPOBAHUE CBOETO PAa3BUTUS B MNPHOOPETEHUH HOBBIX (PUINUYECKUX
3HAHUU;

CTpEMJICHHE aHAJIN3UPOBATh U BBISIBIISITH B3aUMOCBSI3U MIPUPO/IbI, 00IIECTBA U
HKOHOMHKH, B TOM YHCJIE C UCTIOJIb30BaHUEM (PU3HUECKUX 3HAHUIA;

OLICHKA CBOMX [JEWCTBUM C YYETOM BIMSHUA HA OKDPYXAIIYI0 Cpeny,
BO3MO>KHBIX [VI00AJBHBIX TOCIIEICTBUM.

METANPEAMETHBIE PE3YJIbTATBI

B pesynabTaTe OCBOCHHS TpOrpaMmbl MO (U3UKE HA YPOBHE OCHOBHOTO
oO1iero 06pa3zoBanus y o0ydaromerocs: 0yayT copMupoBaHbsl MeTanpeaMeTHbIe
pe3yJabTaThl, BKIFOYAIOIINE TI03HABATEIbLHBIC YHUBEPCATbHBIC YICOHbBIC CHCTBUS,
KOMMYHUKATHBHBIC  yYHUBEPCAJIbHBIC  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 W TPOTHUBOPEUUS] B pacCMaTpUBaEMbIX (haKTax,
JAHHBIX U HAOFOACHHSIX, OTHOCSIIUXCS K (PU3NIECKUM SIBIICHHSIM;

BBISIBIIATh TPUYUHHO-CIICJICTBEHHBIEC CBS3U TPH W3YYEHUU (DU3NIECKUX
SBJICHMA M TIPOIIECCOB, J€NaTh BBIBOJBI C HCIOJIb30BAHUEM JCNYKTUBHBIX U
WHIYKTUBHBIX  YMO3aKJIIOYEHHH, BBIIBUTaTh THUIOTE3bl O  B3aMMOCBS3SIX
(bU3UYEeCKUX BEINYHH;

CaMOCTOSITENIFHO BBIOMpATh CIOCO0 penieHus yueOHoH (u3nuecko 3agadu
(cpaBHEHHE HECKOJIbKMX BApUaHTOB PEILCHHUS, BHIOOpP Haubojee MOIXOJSIIET0 C
y4E€TOM CaMOCTOSITENIbHO BBIICJICHHBIX KPUTEPHUEB).

ba3zoBble ucciaeaoBare/bCKue 1eCTBUA:

MCIIOJIB30BaTh BOMPOCHI KAK MCCIIEI0BATEILCKUN HHCTPYMEHT TTO3HAHMS;

IPOBOJUTH MO CaMOCTOATEIBHO COCTaBJICHHOMY IUIAHY OIIBIT, HECIOKHBIN
bu3UeCcKuil SKCIIEPUMEHT, HEOOIBIIIOE UCCIIeI0BaHNE (PU3NIECKOTO SBIICHUS;

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

CaMOCTOSITeNIbHO (HOpMYJIMpPOBaTh OOOOIIEHUS U BBIBOJBI MO pe3yjbTaTaM
POBENEHHOTO HAOIIOAEHUS, OIbITA, HCCIIEIOBAHUS;

MIPOTHO3UPOBATh BO3MOXKHOE JaJIbHEHIIIee pa3BUTHE (PU3UUECKUX MPOIIECCOB,
a TaKKe BBIJBUTATH TMPEIINOJIOKEHUS 00 MX PA3BUTHUM B HOBBIX YCIOBUAX H
KOHTEKCTax.

Pabora ¢ undpopmaunmeii:

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

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

OIICHMBATh HANEKHOCTh HH(POPMAIMKU MO KPUTEPUSIM, TMPEIOKEHHBIM
yauTeseM uin chOpMyITHPOBAHHBIM CAMOCTOSTEIBHO;

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

KoMMyHHUKaTHBHBIC YHHMBEpPCAJIbHBIC Y4eOHbIE JeHCTBUS:

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

COIIOCTABJIATh CBOM CYXJIEHHUS C CYKICHUSAMH JIPYTUX YYaCTHUKOB JHMAJIOra,
OoOHapyXMBaTh pa3IM4MUe U CXOACTBO MO3UIIMIA;

BBIPAKATh CBOIO TOUKY 3PEHUS B YCTHBIX U TUCBMEHHBIX TEKCTAaX;



myOJUYHO TMPEACTABIATh PE3yJbTAThl BBITIOJHEHHOTO (DU3MYECKOTO OIbITa
(3KCTIeprMEHTa, UCCIICIOBAHUS, TIPOEKTA);

MOHUMATh M HCIIOJIL30BaTh MPEUMYINECTBA KOMAHIHONW M WHIWBHUIYaIbHOM
paboOTHI IPH PEIICHUHM KOHKPETHOM (PH3NYCCKOM TIPOOIEMEI;

MPUHUMATH 1[I COBMECTHOM JICATCILHOCTH, OPTaHU30BBIBAThH JCHCTBHUS I10
e€ JOCTIKEHUIO: PaCTpenessiTh POJH, OOCYXKIAaTh MPOIECChI W PE3yIbTaThI
COBMECTHOM pabOThl, 0000111aTh MHEHHUS HECKOJIBKUX JIIOJICH;

BBITIOJIHATh CBOIO YacTh padOTHI, JOCTHras KaueCTBEHHOI'O pe3yJibTara IIo
CBOCMY HAIPaBJICHUIO M KOOPIWHUPYS CBOM JCHCTBHUS C APYTMMH YJICHAMH
KOMAaH/IbI;

OIICHMBATh KAadyeCTBO CBOEr0 BKJIaJa B OOMIUH TPOIYKT MO KPUTEPHSIM,
CaMOCTOSATEIEHO C(OPMYITMPOBAHHBIM yUYaCTHUKAMH B3aHMOICHCTBHSI.

PeryasiTuBHbIe YHHBepPCAJbHbIE YUeOHbIE NeiCTBUS
Camoopranusauus:

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

OPUEHTUPOBATHCS B  PA3IUYHBIX  MOAXOAAX  MPUHATHUS  pElIeHUM
(MHAMBUAYATBHOE, IPUHSATHE PEIICHUSI B TPYIINE, IPUHATHE PEIICHUA TPYIIION);

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

JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTPOJIb, YMOIMOHAJILHBII HHTEJJIEKT:

JaBaTh aJICKBaTHYIO OIICHKY CUTYyaIluu U TIpeJjIarath IjiaH e€ N3MCHCHHUSI,

OOBSCHATh  TPUYMHBI  JIOCTHKEHUS  (HEIOCTM)KCHHS)  PE3YJIbTaTOB
NEeSTeIbHOCTH, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

BHOCHUTb KOPPEKTHUBHI B JEATEIHHOCTh (B TOM YHCJE B XOJ BBITIOJIHCHHS
(GU3MYECKOr0 HCCIEAOBaHUS WIIM TPOEKTa) Ha OCHOBE HOBBIX OOCTOSITCIIBCTB,
WU3MCHUBIIIMXCS CUTYaIlUi, YCTAHOBJICHHBIX OIMMOOK, BOSHUKIIIMX TPYIHOCTEH;

OIICHUBATh COOTBETCTBHE PE3yJIbTaTa IEJIN U YCIOBHSIM.

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

MPU3HABaTh CBOE MIPABO HA OIMMOKY MPH PEIICHUH (PU3NYCCKUX 3a7ad WU B
YTBEPKJICHUSIX HA HAYYHBIE TEMBI U TAKOE e TPaBO JPYTroro.

ITPEAMETHBIE PE3YJ/IbTATDBI

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



WCITIOJIB30BATh MOHATHUS: (PU3NUYECKUE M XMMHUYECKHUE SBIICHUS, HAOIIOIEHNE,
OKCMEPUMEHT, MOJeNb, THUNOTe3a, CEAMHMUIBI (PU3UUYECKUX BEIWYUH, aTOM,
MOJIEKYJa, arperaTHbIe COCTOSIHHUS BeliecTBa (TBEPAOE, JKUIKOE, ra3000pa3Hoe),
MEXaHUYeCKOe JBWKEHUE (paBHOMEpPHOE, HEpPaBHOMEPHOE, MPSMOJIMHEHHOE),
TpPaeKTOpHsi, PaBHOJCHCTBYIOIAsl cuj, aeopmanusa (ympyras, IUIacTUYecKas),
HEBECOMOCTH, COOOIIAIOIINECS COCY/IBL;

YBEPEHHO pa3inuaTh sBieHUsA (Iup@dy3us, TEMIoBOE [BHKEHUE YaCTHIL
BEIIIECTBA, PABHOMEPHOE JBWXKEHUE, HEPAaBHOMEPHOE JBWKEHHUE, WHEPIUS,
B3aMMOJICUCTBHE TEJ, PABHOBECUE TBEPJBIX TEJl C 3aKPEIIEHHON OChIO BpalleHUS,
nepenayda JaBlieHUs TBEPIABIMU TeJIaMH, XUIAKOCTIMU M Ta3amu, aTMocdepHoe
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 (U3NYECKUE SBJICHUS B MPUPOJE: MPUMEPHI
JBW>KEHUS C PA3IMYHBIMA CKOPOCTSIMHM B KMBOW M HEXXUBOW NPUPOJE, NEUCTBUE
CWJI TSKECTH, TPEHHMsI, YIPYTOCTH B MPUPOJIE U TEXHUKE, BIUSHHUE aTMOC(HEPHOro
JIABJICHUSI Ha >KMBOW OpraHu3M, IUIaBaHHE PbIO, pblUard B TeJe YeJIOBEKa), MpH
TOM TIEPEBOJUTH MPAKTUUECKYIO 3a7ady B y4eOHYIO, BBIICIATH CYIIECCTBEHHBIE
CBOMCTBA (TIpU3HAKH) (DU3UUECKUX SIBJICHUI;

ONKCHIBATh HM3YyYEHHBIE CBOMCTBA TeJl W (PU3UUECKUE SIBJICHUS, UCIOJIb3YS
dbu3nyeckue BeIWYHMHBI (Macca, O0BEM, IUIOTHOCTH BEIIECTBA, BpEMs, ITyTh,
CpelHsisi CKOpOCTb, CUJa YNPYrOCTH, CWJIa TSDKECTH, BEC Teja, Cuja TpPEeHUS,
JaBlieHUE TBEPIOTO Teia, JaBJICHUE CTOJ0a KUIKOCTH, BBITAJKHUBAIONIAS CHIIA,
MexaHuveckas padoTa, MOIIHOCTb, IJIEYO CHJIbI, MOMEHT CHJIbI, KO3(P(PULIHEHT
MOJIE3HOTO IEUCTBUS MEXAaHU3MOB, KHHETHUYECKasi U OTEHIMAIbHAS SHEPTUs), PU
ONMMCAHUH TPABUIILHO TPAKTOBATh (DU3UUECKUN CMBICI HCTIOJIb3YEMBIX BEIWYUH,
uX OOO3HAUCHUS W EIUHUIBI (U3UYECKUX BEIMYUH, HAXOIUTh (HOPMYIIHI,
CBSI3bIBAIOIINE JAaHHYIO (PU3UYECKYIO BEIUYUHY C JPYTUMH BEIUYMHAMU, CTPOUTH
rpadMKu U3YYEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEJIUYNH;

XapaKTEepU30BaTh CBOMCTBA Tell, (U3MUECKUE SBJICHHS U IPOILECCHI,
UCIIOJIB3Yys MpaBUjia CI0XKEHUsl Cuil (BAOJb OJHOM mpsiMoi), 3akoH ['yka, 3akoH
[lackans, 3akoH Apxumena, MPaBUJIO paBHOBeCcHs pblyara (00Ka), «30J0TOE
MpaBUJIO» MEXAaHUKH, 3aKOH COXpPAHEHHS MEXaHUYECKOW HHEpruu, MpuU 3TOM
JaBaTh CJIOBECHYIO (DOPMYJIHMPOBKY 3aKOHAa M 3alUCHIBATh €r0 MaTeMaTHYeCKOe
BBIPAKEHUE;

CTPOUTH MPOCThbIEe (PU3MUECKHE MOJENU PEANbHBIX OOBEKTOB, MPOLIECCOB U
SABJICHUM, BBIJEIATh IPU STOM CYIIECTBEHHbIE U BTOPOCTEIIEHHBIE CBOMCTBA



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

OOBSCHATh (PU3NYECKHUE SIBICHUS, TPOIECCH M CBOWCTBA TEJN, B TOM YHCIIE B
KOHTEKCTE CHUTyallud MpaKkTUKO-OPUEHTHUPOBAHHOIO XapakTepa, MW pellaTh
KayeCTBEHHbIC 3a/ladyd, B TOM 4HCJE TpeOyIOIMEe YHUCICHHOIO OLEHUBAHUS
XapaKTepHBIX 3HAYCHUH (PU3NYECKUX BEIUYUH, MPU STOM BBIOUPATH aJE€KBATHYIO
(Gu3MYECKYI0 MOJEIb, BBIBISATH MPUUHMHHO-CIICICTBEHHBIC CBSI3U M BHICTPAUBATh
JOTMYECKYI0 IEMOYKYy pacCyKIE€HUH C ONOpod Ha M3yYEHHBbIE CBOWMCTBA
(Gu3nyeCcKuX SBJICHUHN, PU3NYECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIENH;

pemars pacuéTHble 3aAauu (B 2—3 NEHCTBUSA) MO M3y4yaeMbIM TeMaM Kypca
(bu3uKy, BIOKMpas aIeKBaTHYIO (PU3HUYECKYIO MOJEINb, C UCIOJIb30BAHUEM 3aKOHOB
U (OpMyIl, CBA3BIBAOIMINX (PU3NUCCKUE BEIMUMHBI, 3aHCHIBATH KPATKOE YCIOBHE
U Pa3BEPHYTOE pEIICHHWE 3a/layM, BBIABIATH HEAOCTAIOLIUE WM H30BITOYHBIE
JaHHble, OOOCHOBBIBATH BBIOOP METOJA pELIEHUS 3aJauyM, MHCIOJIb30BaTh
CIPAaBOYHBIE JaHHBIC, NMPOBOJUTH MaTeMaTHUYECKUE MpeoOpa3oBaHUS M PacUETHI,
OLICHUBATh PEATMCTUYHOCTh MOJYYEHHOTO 3HAYCHHS (PU3UUYECKONW BEIMYUHBI U
OTIPENETATh Pa3MEPHOCTh (PU3MYECKOW BEIWYHMHBI, MOJYYCHHOW MpPH pPELICHUH
3a]a4H;

pacrno3HaBaThb MPOOJEMBI, KOTOpPbIE MOXHO PpEUIMTh MpPU MOMOUIH
buznyecKkux METOAOB, W TpejaraTh OPUEHTHPOBOYHBIA CIOCOO peIIeHHs, B
ONMCAaHWU  HUCCIEIOBAHMs  PACIO3HABATh  MPOBEPAEMOE  MPEINOJIOKEHUE
(runotesy), UHTEPIPETUPOBATH NOJYyUYEHHBINH PE3yJIbTAaT;

MPOBOJIUTH OTBITHI MO HAOMIOACHUIO (DU3UYECKUX SIBICHUN WM (QU3UIECKUX
cBOMCTB Tenl (nuddy3us, TEIIOBOE pPACIIMPECHHE Ta30B, SBJICHUE HHEPIIUH,
WU3MEHEHHE CKOPOCTH MPHU B3aUMOACUCTBHUM TEJ, Mepeaaya AaBIeHUS KUIKOCTHIO
U Ta30M, TPOSBICHHUE NEHUCTBUS aTMOCHEPHOTO MaBJICHHS, NEUCTBHE IMPOCTHIX
MEXaHU3MOB): (HOPMYJIMPOBATh MPEIANOIOKEHUE (THUIIOTE3Y) O BO3MOXKHBIX
pe3ynbpTaTax HaOJI0IeHUH, CAMOCTOATEIHFHO COOUpaTh YCTAHOBKY M3 M30BITOYHOTO
Habopa o0opyaoBaHus U (HOPMYIUPOBATH BHIBOIBI;

NPOBOAUTH TpPsSMbIE M KOCBEHHBICE W3MEpeHUs (PU3MYECKHX BEITUYHH
(paccTosiHUE, TPOMEXKYTOK BPEMEHH, Macca Tena, 00bEM Telna, Chiia, TeMIeparypa,
IUIOTHOCTh JKUAKOCTH M TBEPJOTO Teja, CUja TPEHHUS CKOJBXEHMS, J1aBJICHUE
BO3/lyXa, BBITAJKMBAIOIIAs CHUJIA, ACHCTBYIOLIas Ha MOTPYKEHHOE B YKHUJIKOCTh
TEI0, KOAP(PPUIMEHT TOJIE3HOrO0  JIEWCTBUS  NPOCTHIX  MEXaHU3MOB) C
UCIIOJIb30BAaHUEM aHAJIOTOBBIX U LU(PPOBBIX MPUOOPOB, OOOCHOBBIBATH BHIOOD
METOJla M3MEpeHUs, (PUKCHUPOBATH IOKa3aHWs NPUOOPOB, HAXOAUTH 3HAUCHUE
U3MEPSIEMOM BETMYHMHBI C TIOMOILBIO YCPETHEHHS PE3yIbTaTOB CEPUN U3MEPEHHI U
OLIEHUBATh MOTPEIIHOCTh U3MEPEHUH;



IPOBOANUTH HECIIOXKHBIE JKCIIEPUMEHTAJIbHbIE HCCIEAOBAaHUS 3aBUCUMOCTEN
¢u3nyecKuX BENUYHMH (3aBUCHUMOCTH IMyTH PaBHOMEPHO IABMXKYIIETOCS Tela OT
BPEMEHH [BWKCHHS Tela, CUJIbl TPEHUS CKOIBKEHHS OT CUJIbl HOPMAJIbHOTO
JIaBJICHUs, KayecTBa OOpaOOTKM IOBEPXHOCTEW Tel U HE3aBUCUMOCTH CHUJIbI
TPEHMsI OT IUIOLIAJM COINPUKOCHOBEHUS TEJ, CHUJIbl YINPYrOCTH OT YJUIMHEHUS
IPYKUHBI, BBITAJKWBAIOMIEH CHJIBI OT 00BbEMa MOTPYKEHHON 4YacTU Tela U OT
IUIOTHOCTH KUAKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTH TeJla, OT TIyOHWHBI, Ha
KOTOPYIO MOTPY’KEHO TEJ0, YCIOBUM IJIaBaHUs TeEJl, YCIOBUN paBHOBECHUS pblyara
U OJIOKOB): COBMECTHO C YyuuTeleM (QOpMyJIUpOBaTh 3adadyy U THUIOTE3Y
UCCIIEJOBAHMSI, CaMOCTOSTEIbHO IUIAHUPOBATH HCCIIEIOBAHUE, CaMOCTOSTEIbHO
coOupaTh HKCIEPUMEHTAJIbHYI0 YCTAHOBKY C UCIOJIb30BAaHUEM WHCTPYKIUH,
MPECTaBIISITh MOJTYYCHHBIE 3aBUCUMOCTH (DM3HUECKUX BEIWYUH B BUJAE TAOJUIl U
rpaUKoB, OLEHUBaTh MOTPEIIHOCTH, JelaThb BBIBOJABI [0 pe3yJibTaTaM
UCCIIEIOBaHMUS;

coO0aTh MpaBWiIa TEXHUKH O€30MacHOro TpyJaa mpu pabore cC
71a00paTOPHBIM 000PYIOBAHUEM;

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

XapaKTepU30BaTh MPUHIIUIIBI JEHCTBUS U3yUYEHHBIX MPHUOOPOB, TEXHUYECKUX
YCTPOMCTB M TEXHOJOTMYECKUX MPOLECCOB C OMOPOM Ha MX OomUcaHus (B TOM
quciie: TOJUIMITHUKY, YCTPOHUCTBO BOJONPOBOJA, THAPABINYECKHI mpecc, cudoH,
MaHOMETpP, BBICOTOMEp, MOPIIHEBOM HACOC, ApEOMETpP), MCIONb3YysS 3HAHUS O
CBOMCTBaX (U3MYECKUX SABJICHUM U HEOOXOAUMBbIC (U3UYECKUE 3aKOHBI U
3aKOHOMEPHOCTH;

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

NPUBOJUTH MPUMEPHI (HAXOAUTH HHPOPMALIMIO O TPUMEPAX) MPAKTUYECKOTO
UCTIONB30BaHUsl (DU3MUECKUX 3HAHWW B MOBCEAHEBHOW XU3HU JUIS OOECTICUeHUS
0e30MacHOCTH MPU OOpAalllEHUH C MPUOOpaMHU M TEXHUUYECKHUMH YCTPOUCTBAMH,
COXPAaHEHHUSI 370POBbsI U COOJIIOJEHUS HOPM DKOJOTHYECKOTO IIOBEJICHUS B
OKpYXKaroLIEn Cpeie;

OCYUIECTBJISATh OTOOP UCTOUYHUKOB UH(MOpMAINU (PU3UUECKOTO CONECPKAHUS B
HNuTepHeTe, caMOCTOSITENIbHO (QOpMyNHpys TOUCKOBBIA 3allpoc, Ha OCHOBE
UMEIOLINXCA 3HAHUM M TMYyTEM CpPaBHEHUS pPa3jIMYHBIX HCTOYHUKOB BBIICIATH
uHpOpMAIIMIO, KOTOpas  SIBISIETCS MPOTUBOPEYMBOM WM  MOXKET  OBITh
HEJIOCTOBEPHOM;



UCIIOJIb30BaTh MPU BBHIMOJIHEHUH YUYEOHBIX 33JaHUN HAYYHO-TIOMYJSPHYIO
auTepaTtypy (pusmdeckoro coaepikaHus, CIpaBOYHBbIE MaTepUaibl, PECypChl CETU
WuTepHer, BnaxeTs npuéMaMHU KOHCIEKTUPOBAHUSA TEKCTa, MPeoOpa3oBaHuUs
UH(pOpPMAILIUU U3 OJHON 3HAKOBOI CUCTEMBI B IPYTYIO;

CO3/laBaTh COOCTBEHHBIC KpAaTKUE MHCbMEHHBIE W YCTHBIE COOOIIEHUS Ha
OCHOBE 2—3 HCTOYHUKOB MHGpOpMaMu (U3NYECKOTO COJICPKAHHsS, B TOM UHUCIE
nyOIMYHO JAeNaTh KpaTKUe COOOMIEHHS O pe3ysbTaTax MPOEKTOB WM Y4eOHBIX
UCCIICIOBAaHHUM, TPU STOM TPAMOTHO HCIIOJIB30BaTh W3YUEHHBIA IOHATHIHBIHN
ammapar Kypca GU3UKHU, COMPOBOXKIAThH BHICTYIUICHUE NTPE3EHTALINEH;

OpU BBIIOJHEHUN YYEOHBIX IIPOEKTOB U UCCIENOBAaHUM pacHpeneniTh
00SI3aHHOCTH B TPYIINIE B COOTBETCTBUU C IMOCTaBJICHHBIMH 3aJauaMu, CICTUTH 3a
BBITIOJTHEHUEM TUIaHA JEHCTBUI, aJeKBAaTHO OIEHMBATh COOCTBEHHBIN BKIIAJ] B
NESATENIbHOCTh ~ TPYIIIbI, BBICTpaMBaTh KOMMYHUKATHBHOE B3aUMOJEHCTBUE,
YUUTBIBasi MHEHUE OKPYKAIOIIHX.

K koHly oOyueHus ¢ 8 knacce npelIMETHbIE PE3yJbTaTbl Ha YriayOJIE€HHOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTh y 00YUAIOIINXCS YMEHU:

UCIIOJIb30BaTh MOHATHS (Macca M pa3Mepbl MOJIEKYJ, TEIUIOBOE IBUKECHHE
aTOMOB M MOJIEKYJI, arperaTHble COCTOSIHHUSA BEUIECTBA, KPUCTAJUIMYECKHE MU
amop(HbIE Tena, HACBIIIEHHBI W HEHACBIIIEHHBIA Map, CHOCOObl M3MEHEHUS
BHYTPEHHEW DJHEPIrUM, OJJEMEHTAPHBIA OJJIIEKTPUYECKUN 3apsl, IPOBOIHUKH,
NOJIYIIPOBOJHUKH, TUAJIEKTPUKH, HCTOYHUKH MOCTOSIHHOTO TOKA, 3JIEKTPUUYECKOE 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, CMAauyMBaHHE, KaNWUIAPHBIE SIBJICHUS,
UCIapeHue, KOHJAEHCAlus, IUIaBJIEHUE, KpUCTAUIM3alys, KHUIIEHHE, CIOCOObI
Terionepeaayu (TerIonpoOBOAHOCTb, KOHBEKIIMS, U3TyUEHHUE), TEIIOBbIE MOTEPH,
ANEKTpU3alUs TeJ, B3aUMOJCHCTBUE 3apsiioB, JNEHUCTBUSA JJEKTPUUYECKOTO TOKA,
KOPOTKOE€ 3aMbIKaHHE, B3aUMOJICHCTBUE MAarHUTOB, IEHCTBUE MArHUTHOT'O MOJIS Ha
IPOBOJHUK C TOKOM) II0 ONHMCAHUID HMX XapaKTEPHBIX CBOMCTB M HAa OCHOBE
OTIBITOB, AEMOHCTPUPYIOIIUX JaHHOE (PU3NUECKOE SBIICHUE;

pacno3HaBaThb — NPOSBICHHE  M3YYEHHbIX  (U3MYECKUX  SIBJICHUU B
OKpyXxatomeM wmupe (B TOM uucie (U3HYECKUE SIBICHUS B MPHUPOJIE:
MIOBEPXHOCTHBIE W KallWJUISIPHBIE SIBJICHHUS B IMPUPOJE, KPUCTAUIBI B IPUPOJE,
uznyyenue CoiHia, 3aMmep3aHue BOJOEMOB, MOPCKHE OpH3bl, 00pa3oBaHUE POCHI,
TyMaHa, WHEs, CHEra, JJIEKTPUYECKUE SIBICHUS B aTrMocdepe, AJIEKTPUUYECTBO
’KUBBIX OpPraHU3MOB, MarHUTHOE ToJie 3eMiid, Apeid MOITCOB, POJIb MAarHUTHOTO
noyiss JUisl KU3HM Ha 3emJjie, MOJSIPHOE CHSHUE), TpPU HSTOM MEPEBOAMTH



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

ONKCHIBATh M3YYEHHBIC CBOMCTBA TN W (DU3UYECKUE SIBIICHUS, UCIOJB3YS
dbu3nyeckue BEIUYUHBI (TeMIepaTypa, BHYTPEHHSII DHEpPrusi, KOJUYECTBO
TEIJIOThI, paboTa rasa, yielbHas TEMJIOEMKOCTh BEIECTBA, YAEJbHAs TEIIoTa
IJIABJICHUSI, YJeJbHasl TEIUIoTa MapooOpa3oBaHMs, YyJEJIbHAsl TEIUIOTa CropaHus
TOTUTHBA, KOA(DPHUITUEHT MOJIE3HOTO NCUCTBHS TEILIOBOW MAITMHBI, OTHOCUTEIhHAS
BJIQXHOCTh BO3/yXa, DJEKTPUUYECKHM 3apsii, CcuUjla TOKa, DJIIEKTPUUECKOe
HaIpsHKEeHUE, COMpOTHBIEHHE NpoBoAaHUKa, DJ[C B 1enM MNOCTOSHHOTO TOKA,
AIIEKTPUUECKOE YEIbHOE COMPOTHBJICHUE BEIIeCTBa, paboTa U MOIIHOCTH
AIIEKTPUUYECKOTO TOKA), IPU OMKUCAHUU MTPABUILHO TPAKTOBATh (PU3MUECKUN CMBICIT
UCIIOJB3YEMbIX BEIUYUH, MX O0O3HAYEHUS W E€AUHUIBI (PU3HYECKUX BEIUYUH,
HaXOoJUTh (OPMYJIbI, CBA3BIBAIONIUE JTAHHYIO (U3UYECKYIO BEJIMYUHY C JAPYTUMU
BEJIMYMHAMU, CTPOUTH TpadUKU U3YYCHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYHH;

XapakTepu3oBaTh CBOMCTBA Tel, (U3MYECKUE SIBJICHUS U MPOIECCHI,
WCIIOJIb3Ys OCHOBHBIC MOJIOKEHUSI MOJIEKYJISPHO-KUHETUYECKOW TE€OPUU CTPOCHUS
BEILIECTBA, YpaBHEHUE TEIJIOBOro OajiaHCa, 3aKOH COXPAaHEHHUS SJIEKTPUYECKOIO
3apsina, 3akoH KylloHa, NpUHLMI CYNEPHO3ULUU SJIEKTPUUECKUX TOJIEH, 3aKOH
Owma nnst yyacTka menu, nmpasuia Kupxroda, 3akon Oma 1715 MOTHOM 1€ , 3aK0H
Jxoyns-JleHiia, 3aKOH COXpaHEHHUs SHEPruHu, MPU ITOM pa3audaTh CIOBECHYIO
(GbopMyJIHPOBKY 3aKOHA M €T0 MaTEMaTUYECKOE BHIPAYKEHHUE;

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

OOBSICHATH (PU3HUECKHUE SIBJICHUS, MPOIECCH U CBOMCTBA TEJ, B TOM YHUCJIE U B
KOHTEKCTE€ CHUTyallud MPaKTUKO-OPHUEHTUPOBAHHOIO XapakTepa, M pelaTh
KaueCTBCHHBIC 3a7aud, B TOM YHCJIE TPEOYIOIMNUE UHCICHHOTO OICHUBAHUS
XapaKTePHBIX 3HAYCHUN (PU3MYECKUX BEIMYMH, IIPU 3TOM BBIOUpATH aJCKBATHYIO
(U3UYECKYI0 MOJIEJb, BBISBIISITE MPUYUMHHO-CIICICTBEHHBIE CBS3U M BBICTPAUBATh
JIOTUYECKYIO0 ILIEMOYKY pacCyKJIEHUM C OIOPpOM Ha M3YYEHHBIE CBOMCTBA
bu3NYecKuX SBICHUM, (PU3NUECKHUe 3aKOHBI, 3aKOHOMEPHOCTH ¥ MO/IEIH;

YBEPEHHO pellaTh pacu€THbIC 3ajadu (C Omopoil Ha 2—3 ypaBHEHMS) IO
M3yyaeMbIM TeMaM Kypca (pu3uku, BbIOMpasi aJeKBaTHYI0 (U3UYECKYIO MOJIEIb, C
WCIIOJIb30BaHUEM 3aKOHOB W (POpMyJ, CBS3bIBAIONMIUMX (DU3NYECKUE BEJIIMYUHBI,
3alUChIBaTh KPAaTKOE YCJIOBHME M Pa3BEPHYTOE PEIICHUE 3a/aud, BBISIBISATH
HEJIOCTAOIINE MM W30BITOYHBIE TAHHBIE, 00OCHOBBIBATH BHIOOP METOAA PEIICHUS
3a/1aud, WCMOJb30BaTh CIPABOYHBIE JaHHbIE, NPUMEHATh METOAbl aHAJINU3a
pa3MepHOCTEH, UCMONb30BaTh IpaduuecKkre METOAbl PElIeHUs 3aj]lay, MPOBOJIUTH



MaTeMaTHYeCKUe TMpeoOpa3oBaHus U PAcu€Thl, OIEHUBATh PEATUCTUYHOCTH
MOJlyYEHHOTO 3HA4YeHUsA (PU3MUECKONH BEIMYMHBI U OIpPENEIsTh Pa3MEpPHOCTDH
bu3znyecKoil BETUYUHBI, MTOTYYSCHHON MPU PEIICHUH 33/1a4U;

pacrno3HaBaTb MPOOJEMBI, KOTOPbIE MOYKHO PpEUIMTh MpPU OMOUIU
(¢u3nYeCKuX METOAOB, M NpejiaraTb OPUEHTHUPOBOYHBIA CIOCOO peUIeHMs], 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 TeMmepaTyphl, CKOPOCTH IIpoLiecca OCThIBaHMS (HArpeBaHus) IpH
U3Jy4eHUH OT LIBETa H3JIydarouledl (MOIJIOMIAaroneil) MOBEPXHOCTH, CKOPOCTh
UCIIAPEHUs] BOJbBI OT TEMIIEPATypbl JKUJAKOCTH M IUIOMAIU €€ IMOBEPXHOCTH,
NIEKTPU3ALUs TEJI U B3aUMOJCHCTBHE IEKTPUUECKUX 3aps0B, B3aUMOJACHCTBUE
IIOCTOSIHHBIX MarHUTOB, BU3yaJIM3al1sl MATHUTHBIX MOJIEH MOCTOSSHHBIX MarHUTOB,
JEHUCTBUS MAarHUTHOTO TOJIA Ha MPOBOJHHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHMTaA,
CBOMCTBA 3JIEKTPOJIBUraTesl MOCTOSHHOIO TOKA): (POPMYIHPOBATH MPOBEPSIEMOE
NpeanosjoxkeHue (rumore3y) O  BO3MOXKHBIX — PE3ysbTaTax  HaOIIOJEHUM,
CaMOCTOSITENIbHO cOOMpaTh YCTaHOBKY M3 M30BITOYHOrO Habopa o0OpynoBaHuS,
OIKCHIBATh XOJ1 ONbITa U (POPMYITHPOBATH BHIBOJBL;

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

IPOBOANUTH HKCIIEPUMEHTAIbHbIE MCCIEIOBAHUS 3aBUCUMOCTEH (PU3MUECKUX
BEJIMYMH (3aBUCHMOCTH JIaBJICHHUS BO3AyXa OT €ro o0béMa M HarpeBaHUs WIIU
OXJIQXKJICHUSI, UCCIIEOBAaHUE SIBJICHUS TEIII00OMEHA MPU CMEILIMBAHUY XOJIOJHOU U
ropsiueil BOJABI, 3aBUCUMOCTH CONPOTUBIEHUS TMPOBOJHHMKA OT €ro JUIMHBI,
IUIOIIAAN TOMEPEYHOr0 CEYEHHS M YACJIBHOIO COMPOTUBJICHHUS BEIIECTBA
IIPOBOJIHUKA, CHJIBI TOKA, NMPOTEKAOIIEr0 Yepe3 MPOBOJHUK, OT HAIPSHKEHUS Ha
IIPOBOJIHUKE, MCCIIEIOBAHUE MOCIEAOBATEIBHOIO U IMAPAUIEIBHOTO COEAUHEHUN
IIPOBOJTHUKOB): COBMECTHO C Yy4yuTeJIeM (POPMYJIHMpPOBATh 3aJady U THUIIOTE3Y
UCCJIEIOBAHMSI, CAMOCTOSITEBHO IUIAHMPOBATh MCCIEIOBAHUE, CAMOCTOSITEIbHO
coOMpaTh HKCIEPUMEHTAIBHYIO YCTAaHOBKY C HCIIOJIb30BAHUEM HWHCTPYKLUH,
IPEJCTaBISTh MMOJTYYSHHbBIE 3aBUCUMOCTU (DU3HUECKUX BEJIUYUH B BUJE TAOIHIl U
rpaukoB, OLEHUBATh MOTPEIIHOCTH, JeJaTh BBIBOJBI 1O pe3yibTaTaM
UCCIIEJOBaHMSI;



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

XapaKTEPU30BaTh MPUHITUIIEI ICUCTBUS U3YYCHHBIX MTPHUOOPOB, TEXHUUECKHUX
YCTPOMCTB M TEXHOJOTMYECKUX TMPOILECCOB C OMOPOM Ha MX OmUcaHusi (B TOM
YuClie: CUCTEMa OTOIUICHUS JIOMOB, TUTPOMETp, MapoBas TypOWHA, aMIepMeTp,
BOJIbTMETP, CUETUYHK AJIEKTPUUECKON IHEPTHH, dJIEKTPOOCBETUTEIbHBIE MPUOOPHI,
HarpeBaTelIbHbIE  3JEKTPOnpHOOpbl  (IPUMEpPBI), MNPEJOXPAHUTENIH U HX
NpUMEHEHHEe B OBITY W TEXHUKE, NPUMEHEHUE TMOCTOSHHBIX MArHUTOB,
AJIIEKTPOMArHUTOB, AJEKTPOJBUTATENb MOCTOSIHHOTO TOKA), MUCIOJIb3Ysl 3HAHUS O
CBOMCTBAaX (PU3MUECKUX SABJICHUM, HEOOXOAUMble (PU3UUECKHE 3aKOHBI U
3aKOHOMEPHOCTH;

pacmo3HaBaTh TPOCTHIE TEXHHUYECKHE YCTPONCTBA U HW3MEPUTEIHHBIC
npuboOpsl MO CXeMaM M CXEMaTHYHBIM PHUCYHKaM (KHUIKOCTHBIM TEPMOMETP,
TEPMOC, TCHUXPOMETp, TUTPOMETp, JBUTaTellb  BHYTPEHHEr0  CrOpaHus,
ANEKTPOCKOI, pPEOCTaT), COCTABJIATh CXEMbl DJJIEKTPUYECKHX Lene ¢
MOCJIEIOBATENbHBIM W NApAJUICIbHBIM COEIMHEHHEM 3JEMEHTOB, pasinyas
YCIIOBHBIE 0003HAUYEHHMS AJIEMEHTOB IEKTPUUECKHUX LIENEi, UCIO0Ib30BaTh CXEMbI
U CXEMaTHUYHbIC PUCYHKH W3YYCHHBIX TEXHHUYECKUX YCTPOMCTB, U3MEPHUTEIHHBIX
npuOOpPOB U TEXHOJIOTUYECKUX TPOLIECCOB MPU PEIICHUU y4eOHO-TIPAKTUYECKUX
3ajay;

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

OCYIIECTBIATH MOUCK UH(pOopMarmu Gu3nIecKoro conepkanus B UHTepHere,
CaMOCTOSITENILHO  (POPMYJIHMpYsl TIOMCKOBBIM 3ampoc, Ha OCHOBE HMEIOLIUXCS
3HAHWM W CPaBHEHUS JOTOJHUTEIHHBIX HCTOYHUKOB BBIJIEIATH WH(MOPMAIIHIO,
KOTOpast SBJSICTCS MPOTUBOPEUNBOI HITH MOXKET OBITh HETOCTOBEPHOM;

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

CO3/1aBaTh COOCTBEHHBIC NHUCHMEHHBIE M KpaTKWE YCTHBIE COOOIICHUS,
0000611ast “HOOPMALIUIO U3 HECKOJBKUX UCTOUYHUKOB (PU3UYECKOTO COACPKaHUS, B
TOM  YWCIe MyOJNMYHO  TPEJACTaBISATH  Pe3yJbTaTbl  MPOEKTHOW WA
UCCIIEIOBATENBCKOM 1€ATEIbHOCTH, IPU 3TOM I'PAaMOTHO HUCIIOJIb30BATh N3YYECHHBIN
NOHATUWHBIM  ammapar  Kypca  (U3MKH,  CONPOBOXIATh  BBICTYIUICHUE
MPE3CHTALIUEN;



P BBITIOJTHEHUH yY4E€OHBIX MPOEKTOB U HMCCIICIOBAHUN (PU3MUECKHUX MPOIECCOB
pacnpenensiaTh OOS3aHHOCTH B TPYIIE B COOTBETCTBHHM C TIOCTABJICHHBIMU
3a/layaMu, CJICIWTHh 3a BBITTOJIHCHHEM IUTaHA JCUCTBUI M KOPPEKTUPOBAThH €rO,
aJIickBaTHO OIICHMBATh COOCTBEHHBIM BKJIad B  JCATCIBHOCTh  TPYIIIBI,
BBICTpAaWBaTh KOMMYHHKAaTHBHOE B3aWMOJICHCTBHE, TIPOSBISAS TOTOBHOCTH
paspemarh KOHQIHKTHI.

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

UCITIOJIb30BAaTh MOHATHUSA (CHCTEMA OTCYETA, OTHOCUTEIBHOCTh MEXAHUYECKOTO
JIB>KCHUSI, HEBECOMOCTh U TMEPETPy3KH, IEHTP TKECTH, MEXAaHUYECKUE BOJIHBI,
3BYK, WH(QPa3ByK U YIbTPa3BYK, JJIEKTPOMArHUTHBIE 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 CUMBOIMYCCKUM
S3bIK (PU3UKY TIPU PEIICHUU YU€OHBIX U MPAKTUUECKUX 33]1a4;

YBEPEHHO  pa3juyarh  sBJIEHUA (paBHOMEpPHOE U  HEpPaBHOMEPHOE
NPSIMOJIMHEWHOE JIBUKEHUE, PaBHOYCKOPEHHOE MPSMOJIMHEHHOE JIBUKEHUE,
CBOOOJHOE MAaJeHHE TeJ, NABM)XEHHE MO OKPYKHOCTH, B3aMMOJICUCTBHE Tel,
paBHOBECHE MAaTEpPUAIbHOM TOYKH, PEAKTUBHOE JBUKEHUE, HEBECOMOCTb,
KojebarenpHOe JABWKEHHE (TapMOHHMYECKHE, 3aTyXalollhe, BBIHYXICHHbBIC
KoJieOaHus), PE30HAHC, BOJIHOBOE JBW)XECHHE (PacmpoCTpaHEHUE M OTpaKeHHE
3ByKa, HHTepdepeHIus U qudpakius BOIH), TPSIMOJIMHEHHOE PaCIpPOCTPAHEHUE,
OTpaXEHUE M TMPEJIOMJICHUE CBETa, IMOJHOE BHYTPEHHEE OTpaKeHUE CBETAa,
pasnokeHre Oeoro cBeTa B CHEKTP W CJIOXEHUE CIEKTPaJbHBIX LIBETOB,
€CTECTBEHHAsl  PAJMOAKTUBHOCTb, BO3HUKHOBEHUE JIMHEMYATOrO  CIEKTpa
U3ITy4YeHHs) TI0 OINUCAHUI0 WX XapaKTEPHBIX CBONCTB M HAa 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
OpraHU3MOB, BOCIPHUATHE 3BYKOB JKMBOTHBIMH, 3E€MIICTPSACEHHE, CEHUCMUYECKHUE
BOJIHBI, IIyHAMH, 3XO0, LIBETA TEJ, ONTUYECKUE SIBJICHUS B IPUPOE, OMOJIOTHYECKOE
JNEUCTBUE BUIUMOTO, YIbTPA(PHUOJIETOBOTO U PEHTTEHOBCKOIO HU3IyYEHHUIH,
€CTECTBEHHBIN PaIMOAKTHBHBIM (OH, KOCMUYECKHE JIy4d, PaIuOAKTUBHOE
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 SBJICHUSA, HCIOJIb3YS
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 CBOOOJHOTO
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 SHEprusi, MEepHoJ M YacToTa
Kosie0aHul, MepuoJ MaTEMATUYECKOTO U MPYKUHHOIO MasTHUKOB, JIMHA BOJIHBI,
IPOMKOCTh 3BYKa M BBICOTA TOHA, CKOPOCTb CBETa, IOKa3aTelb MPETOMIICHUS
Cpelpl), TMpH ONHMCAHWM TPABUIBHO TPAKTOBAaTh  (PU3UYECKUIl  CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHUs] M €IUHULBI (PU3NYECKHUX BEIUYUH,
HaXOoJUTh (OPMYJIbI, CBA3BIBAIOUIME JTAHHYIO (PU3MYECKYIO BEJIMYHUHY C APYTUMU
BEJIMYMHAMU, CTPOUTH I'paUKHU U3YyUEHHBIX 3aBUCUMOCTEN (PU3UYECKUX BEJINYMH;

XapaKkTepu30BaTh CBOMCTBA 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 NPEJIOMIICHHUS 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 MOJENIN 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 SIBJICHUS, MPOLECCHl U CBOMCTBA TEJ, 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€THBIE 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
JnaHHble, OOOCHOBBIBATH BHIOOP METOJAa pELIEHUS 3aJadyd, HCIOIb30BaTh
CIPABOYHBIE JAaHHbIC, IPUMEHATh METO/bl aHAIN3a Pa3MEPHOCTEM, HUCIOIb30BATh
rpaguyeckue  METOJbl  pelIeHMs]  3ajad, [POBOAUTh  MaTeMAaTUYECKUE



npeoOpa3oBaHus U pacy€Thl, OLEHUBATh PEATHUCTUYHOCTh MOJYYEHHOTO 3HAUYCHUS
¢u3nyecKoil 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), OILIEHHWBAaTh MPABUIBHOCTh TMOPAAKA TPOBEACHUS HCCIEIOBAHUS,
MHTEPHPETUPOBATH MOJTYUYCHHBIN PE3yJIbTaT;

MPOBOJUTH OMbBITHI MO HAOMIOACHUIO (PU3UYECKUX SIBICHUN WM (HU3MUECKUX
CBOMCTB Ten (M3yueHue BTOPOro 3akoHa HblOTOHA, 3aKOHA COXpaHEHUs SHEPTUH,
3aKOHA COXpaHEHHMS WMITYJIbCa, JNEHCTBHE 3aKOHAa BepHYIM 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,
pas3ioxeHue OeNoro cBeTa B CHEKTP, U3YUEHHE 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 M30BITOYHOIO Habopa 00OpyHaOBaHMS,
OTKCHIBATh XOJI OTBITa U (POPMYITHPOBATH BHIBOJIBL;

IPOBOAUTH TPU HEOOXOAMMOCTH CEpPHUI0 TPSMBIX H3MEPEHHM, OMpeaessis
CpeqHee 3HAYeHHE M3MEpPSIEMON BEIMYMHBI M  ONpEAeNsiss MOTPEIIHOCTb
pE3yNbTaTOB MPSIMBIX H3MEPEHM, OOOCHOBBIBATH BBIOOP crmocoba M3MepeHus
(M3MepUTENBHHOTO MPUOOpa);

POBOJNTH KOCBEHHBIEC U3MEPEHUST (PU3NIECKUX BEIUYUH (CPEIHSST CKOPOCTh
U YCKOpEHHE Tella NpU PaBHOYCKOPEHHOM JABI)KEHUH, YCKOpPEHHE CBOOOIHOTO
najieHusi, KECTKOCTh  MPYKHUHBI, KOIDPUIIMEHT  TpPEHUS  CKOJbKEHUS,
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 HW3MEpEHUs, IUIAHUPOBAThb M3MEPEHUs, CaMOCTOATEIbHO COOMpaTh
DKCIIEPUMEHTAJIbHYI0 ~ YCTAaHOBKY,  BBIYHCISATH  3HAYEHWE  BEIUYUHBI U
aHAJIM3UPOBATh TMOJNYYCHHBIC PE3yJIbTaThl, OIEHUBAS MOTPEIIHOCTh PE3YJIbTATOB
KOCBEHHBIX U3MEPEHUN;

IPOBOANUTH AKCIIEPUMEHTAJIbHBIE MCCIIECIOBAHUS 3aBUCUMOCTEH (PU3NUECKUX
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



JUIMHBl HUTH, OIPEIEICHHE YCKOPEHUS CBOOOJHOIO IMAJEHUs, HUCCIEI0BAHUE
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 QoTorpadusimM)): COBMECTHO C yUHUTENIeM (POpMYTUpPOBATH
3a/layy M TUIIOTE3y MCCIEIOBAaHUs, CAMOCTOSITENBHO IJIAHUPOBATh MCCIIEJOBAHUE,
CaMOCTOATEJIBHO COOMpATh 3KCIEPUMEHTAIBHYIO YCTAaHOBKY, IPEICTABIATH
MOJIYYCHHBIE 3aBUCUMOCTH (PU3UUYECKHX BEIMYUH B BUJE TaOMUIl U Tpadukos,
OILICHMBATh MOTPEIIHOCTH, JIeJIaTh BHIBOJBI MO pe3yJIbTaTaM UCCIIEeI0BAHNUS;

coOmonaTk npaBuia 0Oe30omacHOro Tpynaa npu paboTe ¢ JabOpaToOpHBIM
o0opy1I0BaHUEM;

XapaKkTepUu30BaTh MPUHITUIIBI ACHCTBUS U3YYEHHBIX TPUOOPOB, TEXHUUECKUX
YCTPOMCTB M TEXHOJIOTMYECKUX IPOLECCOB C OMOPOM Ha WX ONUCaHUs (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 (PU3UYECKUX SIBJICHUN 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 cOOUparomieit JTMH3E;

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 BKOJOTUYECKOrO TOBEACHHS B
OKpYKaIOIIEN CpeIE;

OCYILECTBIIATh MOUCK UH(pOpMau pu3ndeckoro conaepkanus B HTepHere,
CaMOCTOSITENIbHO (OPMYJIUPYs MOUCKOBBIN 3alpoc, HaXOIUTh MYTH OMpeIeIeHHs
JIOCTOBEPHOCTH TIOJIydeHHONH HWH(OpMAlMKM HAa OCHOBE HMEIOIIMXCS 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
TOM TPAMOTHO HCIOJb30BaTh WM3YYEHHBIM NOHATUHHBIA anmapar U3y4acMoro



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



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ Konrpoabsneie IIpakTuyeckue
NPOrpamMMblI Bceero o0pa3oBaTejibHbIE
padoTshI padoTsbI
pecypcsl
Pa3pnen 1. ®usuka u eé poJib B NO3HAHMHU OKPY/KAKIIET0 MUpa
1.1 du3nka — HayKa 0 PUPOJIE 2
1.2 dusnueckue BEIINIUHEI 4
1.3 EcTtecTBeHHO-HAY4YHBIN METO]] TO3HAHUS 2
Hroro mo pazueny 8
Pa3znea 2. [lepBoHayaibHbIE CBEIE€HUS 0 CTPOCHUH BellleCTBA
2.1 Crpoenue BemiecTBa 2 1
JIBMO>KEHUE 1 B3aMMOJICHCTBHE YaCTHI]
2.2 4 2
BEIIECTBA
2.3 ArperaTHble COCTOSIHUSI BEILIECTBA 1
Htoro no pazneny 7
Pa3znen 3. /IBu:keHue U B3aUMO/IeiicTBHE TeJl
3.1 MexaHUUECKOE OBIKEHUE 10
3.2 Wueprus, Macca, TUIOTHOCTD 9
3.3 Cuna. Bune! cun 15
Hroro 1o pasneny 34
Pa3nen 4. /laBieHue TBEPABIX TeJl, :KUAKOCTEH U ra3oB
4.1 Hasnenue. [lepenaua gaBiaeHus: TBEPABIMU 5 2




TCJI1aMU, X KUAKOCTAMHU U ra3aMu

4.2 JlaBIIeHHE )KUIKOCTH
4.3 ATMocdepHOe aBIeHHE 1
44 )leﬁCTBlfe JKUJKOCTH M Tra3a Ha 12 3
MOTPYXEHHOE B HUX TEJO
Wroro no pazueny 28
Pa3nes 5. PaGora n MoIHOCTDH. JHeprus
5.1 PabGora 1 MomHOCTH 6
5.2 [TpocTeie MeXaHU3MBI 8
5.3 MexaHuueckasi SHeprus
Hroro mo pazueny 19
Pasnen 6. [loBTOopuTe1bHO-00001IaK0INIT MOAYIb
6.1 [ToBTOpHUTENEHO-0000IIAOIINIT MOTYIIb 6
Htoro mo pazneny 6
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 23




8 KVIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )
NMPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoTshI padoThI
pecypchl
Pa3gen 1. TensioBbIe sIBJICHUS
1.1 CrpoeHre u CBOHCTBA BEIIECTBA 6
1.2 TennoBbie porecchl 33 1 6.5
Hroro mo pazueny 39
Pa3zgen 2. diekTpuyeckne 1 MAarHUTHbIE SIBJIEHUS
21 DNeKTpUYeCKHe 3apsapl. 3apsHKCHHBIC Tea 9 1
' Y UX B3aUMOJICUCTBHUS
2.2 [TocTOSIHHBIN 27EKTpUUYECKUN TOK 31 10
2.3 MarHuTHbIE SIBICHUS 11 4
2.4 DNEeKTpOMarHuTHAs MHIYKIINS 7 1
Hroro no paszneny 58
Pa3nea 3. [loBTopuTe1bHO-00001aI01IIM I MOYJIb
3.1 [ToBTOpHUTENHEHO-0000IIAIOIINI MOTYTH 5
Wroro no pazmeny )
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 5 22.5




9 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne n/m Konrpoubusie IlpakTuueckue
NMPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoTshI padoThI
pecypchl
Pa3zgen 1. Mexann4deckue siBJICHUSA
MexaHn4YecKoe IBIKEHUE B CITIOCOOBI €ro
1.1 30 1 4
OTIMICAHHUS
1.2 Bsaumonelicteue Ten 18
1.3 3aKOHBI COXPAHEHUS 15 1 2
Hroro mo pazueny 63
Pa3nen 2. Mexanuyeckne KoJjie0aHUS U BOJHBI
2.1 Mexannueckue KoneOaHus 8 3.5
2.2 MexaHnuecknue BOJIHBL. 3BYK 10 3
Hroro mo pazueny 18

Pasznen 3. BJIEKTPOMEIFHI/ITHOQ MOJI€ M 3JIEKTPOMAIrHUTHBIC BOJIHBI

31 DIIeKTPOMArHUTHOE MOJIE U

SJICKTPOMArdMuTHBIC BOJITHBL

Hroro no pasaeny

6

Pasngena 4. CBeToBbIe ABJICHUA

4.1 3aKOHBI pacIIpOCTPAHEHUS CBETA

4.2 JIuH3b1 U onTUYECKUE TIPUOOPHI

4.3 Paznosxenue 6emoro cBeTa B CEKTP




Uroro mo pazueny 16
Pa3gen 5. KBanToBbI€e IBJIeHUSA
5.1 Hcnyckanue u norjionmeHne cBeTa aroMoOM 1
5.2 CtpoeHune aTOMHOTO spa
5.3 SnepHbie peakuu 1
Htoro no paznemny 16
Pa3nes 6. [loBTOpuTe1bHO-00001AK0IIM I MOYJIb
6.1 Mexanudeckue siBJIeHUS (TOBTOPUTEIILHO- 6 3
' 00001IAOIIUI MOTYJIb)
6.2 TemnoBble siBICHUS (TIOBTOPUTEIHHO- 3
' 00001IaI0ITNIT MOTYITb)
6.3 DNEKTPOMArHUTHBIC SIBJICHUS 3 1
' (mOBTOPUTENHHO-0000IAOIIINI MOAYIIb)
6.4 CaetoBblIe sBIIeHUs (TOBTOPUTEIHHO- 1 1
' 0000IIAIOIUI MOTYIIb)
6.5 [ToBTOpHUTENHEHO-0000IIAIOIINI MOTYTH 4
Hroro no pazneny 17
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 3 26.5







HOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
Kosaun4yecTBo 4acoB JJIeKTPOHHbIE

Ne Hara undgpoBbie

Tema ypoka Konrtpoubnbsie IIpakTnueckue
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE

padoThI padoTshI
pecypcsl

®dusuka — HayKa o npupoje. AsneHus 1

PUPOJIbI

Ou3nyecKue sIBICHUS 1

dusnyecKkue BeMYnHbl. Pa3MepHOCTD.

®uznueckue npudopsl. [lorpemHoctu npu 1

IPSIMBIX U3MEPEHUAX

VYpok-uccnenosanue "M3mepenue

JIMHENHBIX Pa3MEpPOB T U MPOMEKYTKOB 1 1

BpeMeHH"

JlaGopatopHas pabota "H3mepenue 1 1

00BbEMa )KUIKOCTH U TBEPIOTO Tena"

JlaGopaTtopHast pabota "Onpeznenenue 1 1

pa3mepoB MajbIxX Tea. Metoj psiioB”

MeTtobl HaydyHOTO NO3HaHUs. Onucanue

(GUBUYECKUX SBJICHUHN C TTOMOIIBIO 1

Mozenen

VYpok-uccnenosanue "IIposepka

TUIIOTE3bI: AATBHOCTD MOJIETA IIAPHKA, 1 1

MYIEHHOTO TOPU30HTAIIBHO, TEM OOJIbIIIE,

4yeM OoJIbIIe BhICOTa IMycka'

Crpoenue Bemectsa. ONbITHI, 1




JOKa3bIBAOIHNUE JUCKPETHOC CTPOCHUC
BE€IICCTBA

10

11

12

JlaboparopHas pabota "OrneHka guamerpa
aToMa METOJIOM PsiIOB (C UCIIOJIb30BAHUEM
dororpadwuii)"

Ypok-uccinenosanue "HabmroneHue
TEIUIOBOTO pacuIupeHus ra3oB. ONbITHI MO
0OHApY>KEHUIO JEHCTBUS CUJT
MOJIEKYJISIPHOTO IPUTSKEHUS"

JBuxenne yactuil Beuiecta. Auddysus.
bpoyHoBckoe nBr)eHHE

13

VYpoxk-uccnenosanue "Halmronenue u
00BsICHEHUE OPOYHOBCKOTO JIBHIKCHHSI U

mubdy3un"

14

15

16

B3anMonelicTBrEe YacTHI] BENIECTBA:
MPUTSHKEHUE U OTTAJTKUBAHUE
ArperatHble COCTOSIHUSI BEIIECTBA.
Oco0eHHOCTH arperaTHbIX COCTOSTHUM
BOJIBI

Mexanunyeckoe npuxeHue. [1yTs,
TPAeKTOpHS, IEPEMEILIEHUE

17

PaBHOMEpHOE U HEpABHOMEPHOE
nBuxeHne. CKopocTb

18

19

HaxoxeHue ckopocTu, MyTH U BpeMEHH
P PaBHOMEPHOM TIPSMOJTMHEHHOM
JIBYOKCHUHT

JlaGopatopHas pabota "OnpezneneHue
CKOPOCTH PaBHOMEPHOTO ABUXKEHUSA"




I'paduku npsAMOTHMHEHHOTO PABHOMEPHOTO

20
JIBUKCHUS

91 Pemenue 3amau no reme "Pacuer cpenneit
ckopoctH"
JlaGopaTtopHast pabota "Onpenenenue

22 CpPEIHEH CKOPOCTH CKOJIBKEHHS OpycKa
WJIM 1IapUKa 10 HAaKJIOHHOM miockocTu"”

93 OTHOCUTENBHOCTH ABMKEHUA. CloxxeHue
CKOPOCTEH Mpu napaielbHOM JABHKEHUN
[Tonyuenue u ananus rpaukoB

24 3aBUCHMOCTH IIYTH ¥ CKOPOCTHU JABMKCHHUS
OT BpEeMEHH
Pemenue rpaduyueckux 3agad mo reme

25 "Mexanuka. PaBHomepHoe
NpsIMOJIMHEIHOE ABMKEeHne"

26 SIBneHne nHEepUMH. 3aKOH HHEPLIUU
B3aumoelicTBue TN Kak MpUYMHA

97 M3MEHEHUs CKopocTh. Macca Tena Kak
Mepa HHEPTHOCTH TeJia TPH
MOCTYNATEeNFHOM JIBUKEHUHU

28 VYpoxk-uccnenosanue "CpaBHEHHE MacC MO
B3aNMOJIEHCTBHIO TET"

29 IImoTHOCTH BemecTBa

30 JlabopaTtopHast pabota "Onpeznenenne
IJIOTHOCTHU TBEPJIOTO Tesa"

31 Pemenne 3amau no reme "Macca Tena.
ITmorHOCTE BertecTBa"

32 Cwmecn u criasbl. [loBepxHOCTHAA 1




JIMHENHAS TUIOTHOCTD

[ToaroroBka Kk KOHTPOJIBHOU paboTe 1Mo
teMe "®u3nka — HayKa o MPUpPO/IE.

33 [TepBOHaUYaNBbHBIE CBEICHUS 00 AaTOMHO-
MOJIEKYJISIPHOM CTPOE€HUHU BELIECTBA.
Mexanuka"

KoHnTtponbnas padora mo teme "dusuka —

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

35 Cuna. fIBnenue tarorenus. Cumia TSKECTH

36 N3o06paxkenue cui. Pemenue 3agay no
teme "OnpeaesneHue CUibl TKeCTH"

37 Cuna ynpyroctu. 3akoH ['yka

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

39 U3MEHEHHS CKOPOCTH TIPH
B3aUMOJEHCTBUH TEI"

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

JlaGopatopHas pabota "OmnbITHI,

41 JEMOHCTPHUPYIOIINE 3aBUCUMOCTh
pactsbkeHus (1edopMalin) Npy>KUHbI OT
IIPUIOKEHHOM CHJIIBI"

42 Cuna tpenus

43 CrnosxeHnue cuil. PaBHozielCcTBYOIIAs cuila

44 Pemenue 3anau no teme "CnoxeHue cuil.

PaBHoaeiicTBytomas cuia”




Pemenne 3agaud mo reme "B3aumoneicreue

4 ten. Cuiel B MeXaHuke"
Pemenue 3agau no teme "Cuna tpenus”.

16 Ypok-uccienoBaHue 1o TeMe
"HccnenoBaHue 3aBUCUMOCTH CHIIBI
TPEHMSI OT IUIOIAN CONPUKOCHOBEHUS"
JlaGopaTtopHas pabota "OnbITHI,
JIEMOHCTPHUPYIOLINE 3aBUCUMOCTH CHJIBI

47 TPEHHS CKOJIbKEHUS OT CHJIbI JIaBJIICHUS U
XapakTepa COMPHUKACAIOLINXCS
noBepxHocrei"

48 Pemenue 3aga4d mo reMme "B3aumoneictsue
ten. Cuisl B MexaHuke"

49 KonTponbhas pabota no Teme
"B3zaumMonencTBue Tea"

50 JlaBiieHre TBEPIBIX TEI

51 Ypok-skcniepumeHT "CrnocoOsl
ompezieNieHus 1aBlIeHUs] TBEPOTO Tena"

59 Ypok-uccnenoBanue "3aBUCUMOCTh
JIaBJICHUs ra3a OT TeMIEepaTypsl”

53 JlaBnenue KUAKOCTEH U ra30B. 3aKOH
[Tackainsa

54 [IHeBMaTn4eckue ycTpoicTBa

55 3aBUCHMOCTH JIaBJICHUS KHJIKOCTH OT
TITyOUHBI

56 I'unpocratnyeckuii napanoke

57 Ypok-nipoekT "M3ydeHne coodmarmuxcs

cocyaoB"




Ypoxk-koudepenuus "[ mapaparnueckue

58 "
MEXaHU3MbI

59 Hcnonb30BaHne BHICOKHX JABJICHUN B
COBPEMEHHBIX TEXHOJIOTHUSX

60 Pemenwne 3agau o teme "JlaBnenue
KAIKOCTH"

61 ATmochepa 3eMiIH U IpUIHUHBL e
CYLIECTBOBaHMS

62 Ypoxk-uccnenosanue "[IposiBienune
JecTBUSL aTMOC(EPHOTO AaBICHHS"

63 N3mepenue atmochepHOro aBjieHuUs.
OmnsiT Toppuuenau
3aBUCUMOCTH aTMOC(EPHOTO AABJICHHUS OT

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

65 bapomerp-anepous. AtmocgepHoe
JTaBJICHUE Ha Pa3IMYHBIX BHICOTAX

66 BrrrankuBatomias cuna. 3akoH Apxumena

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

68 "DKCcIepuMEHTaIbHOE OOHAPYKEHNE
NEeNCTBUS )KUJIKOCTH U ra3a Ha
MOTPY>KEHHOE B HUX TeN0"
JlaGopatopHas pabota "OnpezneneHue

69 BBITAJIKUBAIOLIEH CHUJIBI, IEMCTBYIOIIEN Ha
TEJ0, MOTPY>KEHHOE B JKUJKOCTD"

70 [InaBanue ten




JlaboparopHnas pabota "Vccienoanue

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

72 BosnyxomnaBanue. [inaBanue cynos

73 Penrenue 3amad mo teMe "3akoH
Apxumena. YcioBus miiaBaHus tena"
Pemenue 3agau mo teme "JleicTBue

74 YKUJKOCTHU U Ta3a Ha OTPYKEHHOE B HUX
Teno"
Ypok-nipoekT "KoHCcTpyrpoBaHue

75 apeoMeTpa WM JIOJKU U OTpeieTICHUe
rpy30MoabEMHOCTH"
[ToaroroBka Kk KOHTPOJIBHOU paboTe Mo

76 teMme "JlaBieHue TBEpAbIX TEM, KUAKOCTEN
U ra3oB"

77 KonrtponsHas padorta no reme "JlaBnenue
TBEPJBIX TEN, )KUJIKOCTEN U ra3oB"

78 Mexanunueckas pabota

79 MomHocTs

80 Pemenue 3a1ay Ha onpenenenue padboTsl U
MOIIIHOCTHU

81 PaGora 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 "M3yueHue npaBuia

pbldara ajisi IoABMXHOT'O U HEITOABUXKHOTI'O




OJI0KOB"

86

87

"30s10TOC NTPaBUIIO" MEXaHUKU

Pemenue 3anau no teme "3omno0toe
npaBuiio Mexanuku'" / Beepoccuiickas
poBepoyHas paborta

88

Pemenue 3amau mo reme "Paborta cuibl
TSDKECTH U cuitbl Tpenust” / Beepoccuiickas
poBepoYHas pabora

89

90

91

VYpok-npoekt "IIpoextupoBanue
MOJINCIIACTOB C 33JJaHHBIMU NapaMeTpaMu”
Ypok-konpepenus "[Ipoctsie
MEXaHU3MBI B OBITY, TEXHUKE, JKUBBIX
opranusmax"

KoaddunmenT noneznoro neicTBust
MPOCTBIX MEXaHHU3MOB

92

93

94

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

Mexann4geckas OHEpPIus. Kunernueckas u
NMOoTCHIUAJIbHAasA SHCPIUAa

3aKOH COXpaHEHMsI MEXaHUUECKON
SHEPrUu

95

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

96

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




KonTtponsnas padora no teme "Pabora u

97 1
MOIIHOCTb. DHeprus"

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

99 Pa6oTa ¢ Tekctamu 1o reme "CtpoeHue 1
BelecTna”

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

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

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

OBUIEE KOJIMYECTBO YACOB I10 102 93

[NPOT'PAMME




8 KVIACC

Kosun4yecTBo 4acos 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 COCTOSHUH BEIIECTBA
Ypok-konpepennus "Kpucrannnueckue u
4 amopdusie tena. ['paden. [lomyuenue 1
HCKYCCTBEHHBIX aJiMa30B"
5 CMaunBaHue U KanWIISIPHOCTD. 1
IToBEepXHOCTHOE HATSKEHUE
TennoBoe pacmIMpeHne U cxKaTue
Tennosoe nemwxkenue. Temmeparypa 1
TemnepaTypHbI€ Kbl
9 BHyTpeHHsist 3Heprus u crnocoosl eé 1
U3MEHEHUS
10 Bune! Ternonepenaun 1
VYpoxk-koudepenuus "HMcnonabzoBanue
11 TEIJIOBBIX CBOMCTB BEIIECTB U MAaTEPUAJIOB B 1
LEJSIX dHeprocoepexeHus "
12 KonunuectBo Tennotsl. Y aenpHas 1

TCIINIIOEMKOCTD




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 TPH CMEIINBAHUT
XOJIOJIHOM U ropsiuei Boab!"

Pemenue 3anay no teme "Temnoo6meH u
TEIJIOBOE paBHOBecHE"

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

18

[ImaBnenne n oTBEpAEBaHUE
KPUCTAJZIMYECKUX BEIIECTB. Y A€IbHAsA
TEIUI0Ta TUIABJICHUS

19

20

21

Pemenne 3amau nmo treme "IlnaBienne u
OTBEp/IeBaHUE KPUCTATUINYECKUX TeT"

JlaGopatopHas pabota "OnpezneneHue
yJIeIbHOM TEIUIOTHI IJIaBJIeHUs JIpaa"

Vpoxk-uccnenosanue "CpaBHEHUE IPOLIECCOB
TUTABJICHUS] KPUCTAIUTMYECKHUX Tell U
pa3MsrdeHus Mpu HarpeBaHUHU aMOP(HBIX

TCI

22

[TapooGpa3oBanre U KOHIEHCAITHS.




Hcnapenue

Kunenue. Y nenpHas Temiora
napooOpa3oBaHus. 3aBUCUMOCTD

23
TEMIIEPATYPHI KUTICHUSI OT aTMOC(HEepHOTO
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.
BitaxxHOoCTB BO311YXa
BrnaxHocTs Bo3ayxa U €€ u3MepeHue.

27 JlaboparopHas padota "OnpeneneHue 0.5
OTHOCHUTEIIbHON BIAXKHOCTH BO3ayXa"

28 Pemenue 3amau nmo teme "BiaxHocTh"
Pemenue 3aga4 v aHanu3 cUTyaIuu,

29 CBSI3aHHBIX C SBJICHUSIMU UCTIAPCHUS U
KOHIEHCAIINN

30 DHeprus TOTMBa. Y IeJbHas TEIIoTa
CTOpaHHUS

31 [TpuHIMIBI PaOOTHI TETIOBBIX IBUTATENEH

39 [TapoBas TypOuHa. /IBurareiab BHyTPEHHETO
CTOpaHHUS

33 KIIJI TermoBoro gBuraTeis

34 Pemenne 3agau mo treme "KIIJ] TermoBoro
nsurarens"”

35 VYpoxk-koHpepennus "TemnoBsie ABUTATENN




U 3alllMTa OKpY>Karolen cpeant”

36 TennoBbie TOTEPH B TEIUIOCETAX

37 3aKOH COXpaHEHMsI U IPEBPALLCHUS] SHEPTUU
B MEXaHMYECKUX U TEIJIOBBIX Mpolieccax
[MonroroBka K KOHTPOJIBHON paboOTeE MO TeMe

38 "TeruoBsie siBeHUs. MI3MeHneHne
arperaTHbIX COCTOSIHMH BeriecTa"
KoHnTtpoinbhas padora mo teme "TermoBbie

39 siBNeHns. MI3MeHeHne arperaTHbix
cocTOsiHU BemecTBa"

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

41 CIoco0O0B Pa3IUYHBIX BEIIECTB
Ha’JIEKTPU30BHIBATHCS "

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

43 aNeKTpuYecKoro nois. [IpuHiun
CYNIEPIO3ULNH IIEKTPUUECKUX TTOJIEH

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

45 3aK0H COXpaHEHUs AIEKTPUIECKOTO 3apsiaa

46 [IpoBOgHMKH, TUITEKTPUKH U
MOJTYTIPOBOTHUKU

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

48 Pemenue 3anau no Teme "3aKOH COXpaHEHHUS

3JIEKTpUYECKOro 3apsaa”




OnekTpuueckuil Tok. lctTouHuku

49 1
ANEKTPUYECKOTO TOKA
Ypoxk-uccnenosanue "Hccnenopanue

50 JIEUCTBUSA JIEKTPUUYECKOTO MOJISI HA 1
MIPOBOJIHUKY U TUDJIEKTPUKH"

51 DIIEKTPUYECKHUI TOK B METaJIaX 1

52 DNEKTPUUECKUN TOK B )KUJKOCTSIX U ra3ax 1

53 DJIeKTprUYecKas 1enb 1

o4 Cuna Toka. AMnepmerp 1

55 DIIEeKTpUUYECKOE HarpshkeHue. BonbTmeTp 1
JlaboparopHas pabdota "COopka u

56 HCIIBITAaHUE JICKTPUUECKON LIETTH 1
MOCTOSIHHOTO TOKAa"

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

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

59 DIIEKTPUUYECKOE CONPOTUBIIEHUE. Y ACIBHOE 1
COTIPOTHBIICHUE

60 JlaGopatopHas pabota "OnpezneneHue 1
YIETBHOTO COMPOTUBIICHUS MPOBOTHUKA"

61 Pemenue 3agau no teme "DnekTprueckoe 1
CONPOTHUBIICHHE. Y ICIBHOE CONPOTHUBIIEHUE"

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

63 [TocnenoBareapbHOE U MApaLICIHLHOE 1

COCIUHCHUA ITPOBOIHHNKOB




64

JlaboparopHnas pabota "IIpoBepka npaBuia
CJIOKEHHMSI HAIIPSHKEHUN TPpU
MOCJIe0BATEILHOM COEIMHEHUH JIBYX
pe3uctopon”

65

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

66

67

68

JlabopaTtopHast padota "I[IpoBepka npasuia
JUTSL CUJTBI TOKA TIPH MapajuieIbHOM
COEIMHEHUU PE3UCTOPOB"

Pemenue 3a1au Ha npumeHeHue 3akoHa Oma
JUTSL Pa3JIMYHOTO COSIMHEHUSI IPOBOTHUKOB
OJ1C 1 BHyTpEeHHEE CONIPOTUBIICHHE
MCTOYHMKA TOKA. 3akoH OMa J171s TOJIHOM
enu

69

Pemenue 3amgau o reme "DJIC, BHyTpEeHHEE
COIPOTUBIIEHNE UCTOYHMKA TOKA. 3akoH OMa
IS TOJIHOM 1enu”

70

71

JlabopaTtopnast padora "Onpenenenne IC
N BHYTPCHHET'O COIMMPOTHUBIICHUA UCTOYHHKA
ToKa"

[IpaBuna Kupxroda

72

JlaGopaTtopHnas pabota "I[IpoBepka mpaBu
Kupxroga"

73

74

Ypok-uccnenosanue "M3ydeHue BOJIbT-
AMITICPHBIX XapaKTECPHUCTUK HeJIMHEHHBIX
3J1€MEeHTOB"

PaGora QJICKTPHUYICCKOIr'0 TOKA. MOIIHOCTB




SJICKTPHUYCCKOI'O TOKA

75

76

JlaGopaTtopHas pabota "Onpeznenenue
paboThl U MOIIIHOCTH AJIEKTPUUECKOTO TOKA"

3akon JIxoyns-Jlenna. [Torpedurenu
3EKTpUYECKOro Toka. KopoTkoe 3ambikaHue

77

Ypok-koHpepenmus "OO0bsICHEHHUE U
MPUHLIMI ACHUCTBHS JOMAIIHUX
3JIEKTPOHArPEBATEILHBIX IPHOOPOB"

78

[ToaroroBka Kk KOHTPOJIBHOU paboTe 1O TEME
"DrekTpuuecKue 3apsabl. 3apsHKCHHbBIC Tena
" UX B3aumoaeucTBus. ITocTOSHHBIN
ANEKTPUIECKUHN TOK"

79

80

81

KonTponbhas pabota no Teme
"DnekTpuUecKue 3apsabl. 3apsKCHHbBIC Tena
" X B3aumojeiicTBus. IlocToIHHBIN
ANEKTPUIECKUIN TOK"

ITocTostHHBIE MarHUTEL. MarHuTHOE I10JI€
3eMIIM U ero 3HauCHHUE JJIA )KU3HU Ha 3emite

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

82

OneiT Opcrena. MarautHoe nose
AIIEKTPUYECKOTO TOKA

83

84

OnbiT AMniepa. MarHuTHoe 1oJie KaTyIKH ¢
TOKOM. [[puMeHeHne 31eKTpOMAarHuToB B
TEXHUKE

Cuna Amnepa u onpenencHue eé




HaIpaBJICHUS

Pemenue 3amaud no reme "Cuna Amnepa u

8 omnpezeneHue e€ HarpasieHus"
DNEeKTPOABUTaTEh OCTOSIHHOTO TOKA.

86 Hcrnonb30BaHME 3IEKTPOIBUTATEIICH B
TEXHUYECKUX YCTPONCTBAX U Ha TPAHCHOPTE

87 Bcepoccuiickast mpoBepouHas pabota

88 Bcepoccuiickas mpoBepodHas paboTa

89 JlaGopaTtopHast pabora "M3yueHnue aeicTBus
MarHUTHOTO TOJISl Ha MMPOBOJHHUK C TOKOM"

90 Ypoxk-koudepennus "[IpakTuueckoe
IIPUMEHEHHUE AIeKTpoiBUraTenei"

01 JlaboparopHas pabota "KoHcTpyrpoBaHue u
u3ydeHue padoThl dNeKTpoaBUrarens"

92 JlabopaTtopnast pabora "N3zmepenne KI1/]
AIEKTPOABUTATEIHHON YCTAaHOBKHU"

93 Omnbrtel @apazest. 3aKOH JIEKTPOMArHUTHON
nHaykuu. [Ipasuno Jlenma
VYpoxk-uccnenosanue "HccnegoBanue

94 W3MEHEHUH 3HAaYeHHsI U HATIPaBICHUS
MHIYKIIMOHHOTO TOKa"

Pemenne 3agau no teme "3akoH

95 AIIEKTPOMArHUTHOU MHAYKIHH. [IpaBuio
Jlenma"

96 Dnektporereparop. CrocoOsl MOTydeHUs
AJIEKTPOIHEPTUHU

97 Ypok-koHpepeHIus "DIeKTpOoCTaHIIUU Ha

BO300HOBJISIEMBIX UCTOYHHKA OHCPTHUH.




[Ipo6nemsl sxonoruu. ToruBHBIE
3JIEMEHTHI U 3JIEKTpoMoOuIn"

KonTtponsHast pabora "DneKTpoMarHUTHbIE

98 " 1
SIBJICHUS

99 PabGoTa ¢ Texcramu o teMe "TenaoBbie 1
SIBJICHHS"
Pabota ¢ TekcTaMu 110 TeME

100 "DnekTpuuecKue 3apsaabl. 3apsHKEHHbIE Tena 1
U UX B3aumogencraue"

101 Pabota ¢ Texctamu 110 Teme "IlocTOSHHBIHN 1
ANEKTPUIECKUHN TOK"

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

OBIIEE KOJIMYECTBO YACOB I10 102 995

I[TPOTPAMME




9 KJIACC

Kosaun4yecTBo 4acoB 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
BekropHbie BETUYUHBI, ONIEpaIiu C 1
BEKTOpPAMHU, ITPOCKIINU BEKTOPOB
Panuyc-BekTOp MatepralibHON TOUKH, 1
nepeMeIIeHne Ha TIOCKOCTH
PaBHOMEpHOE IPAMOIIMHEMHOE JBUKEHNE 1
Pemenue 3amgau o reme "PaBHOMepHOE 1
HpsIMOJIMHEIHOE ABMKEeHne"
HepaBHOMepHOE NPAMOIUHENHOE
nBuxeHue. CpellHsasl © MTHOBEHHAs 1
CKOpOCTb TeJla TP HEPABHOMEPHOM
JIBIKEHUN
JlaGopatopHas pabota "OnpezneneHue
CpeIHel CKOPOCTH CKOJIBbKEHUsS OpycKa 1 1
WJIU IBMOKEHUS IIapUKa MO HAKJIOHHOMN
MJI0CKOCTH"
PaBHOYCKOpEHHOE IPSIMOJIMHENHOE 1

JBUOKEHUE. Y CKOpEHUE




10

CKopocCTh paBHOYCKOPEHHOTO
MIPSMOJIMHEHHOTO IBYOKEeHHS. ['paduk
CKOPOCTH

11

Pemenue 3anau no teme "CkopocTthb
PaBHOYCKOPEHHOTO MPSIMOJIMHEHHOTO
JBIKEHUS"

12

13

[lepemelienue npu paBHOYCKOPEHHOM
MPSIMOJIMHETHOM JIBU)KEHUH

JlaboparopHas pabota "Onpenenenue

YCKOpEHUS Tella IPU PaBHOYCKOPEHHOM
NBIDKEHUH 110 HAKJIOHHOU IU10CKOoCTH"

14

Pemenue 3amgau no reme "llepemenienue
[IPU PaBHOYCKOPEHHOM MPSMOJIMHEHHOM
nBIKeHun"

15

JlaGopaTtopnast pabora "HccnenoBanue
3aBHCHUMOCTH ITYTH OT BPEMEHU TIPU
PaBHOYCKOPEHHOM JBM)KEHUU 0e3
HavaJbHOU ckopocTn"

16

I'padmueckas uHTEpIIpEeTaLIs YCKOPEHUS,
CKOpPOCTH, MPOUJIEHHOTO MMYTH U
MIEpEMEIICHUS IS TPSMOJIMHENHOTO
JOBHUXXCHUSA

17

18

Pemenue 3amau o teme "I'paduueckas
MHTEpIpPETALM YCKOPEHHUSI, CKOPOCTH,
MIPOMJIEHHOT'O ITYTH U MEPEMEILECHHUS IS
MIPSMOJIMHEMHOTO JIBV>KEHHS"

Yckopenue cBo6oaHOTO nageHus. OmbIThI
Tanunes




Pemenue 3agau no reme "Yckopenue

19
c¢BoOOHOTO MMaxeHus"

20 JIBukeHHe Tena, OpOIIEHHOTO MO YTIIOM K
TOPU30HTY

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

22 JBUKEHHS TeJia, OPOIIEHHOTO TIOJT YIJIOM K
rOpU30HTY"
Pemenne 3agau mo teme "JIBrkeHue Mo

23 JEHCTBUEM YCKOPEHHS CBOOOTHOTO
nageaus”

24 JIBuKeHHE 10 OKPY>KHOCTH

o5 JInneliHas u yriooBasi CKOPOCTb, IIEPUOA U
4acTtoTa

26 CKOpOCTh U YCKOPEHHUE MPH JIBFXKSHUH TIO
OKPYXKHOCTH

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 "MexaHN4eCKOe IBIKEHNE U
CrocoOkI ero onmucanus"
KonTpomnpHas pabota mo Teme

30 "MexaHn4ecKoe ABIKEHNE U CIIOCOOBI €70

ornucauus"




31

[Iepsbiii 3axk0oH Hprotona. Bektop cuisl

Bropoii 3akon HerotoHa.

32 PaBHOelicTBYIOIIAA cHita

33 Tpetuii 3akon Herotona. Cynepno3uiius
cui

34 Cuna ynpyroctu. 3akoH ['yka

35 Pemenue 3amau o teme "Cuna
ynpyroctu"
JlaGopaTtopnast pabora "HcciaenoBanue

36 3aBUCHUMOCTH CHJIbI YIPYTOCTH,
BO3HUKAIOIIEH B IPYKUHE, OT CTEIICHU
nedopMaiuu npyKUHbI"

37 Cuna tpenus. Koapdumment tpenns

38 JlaGopatopHas pabota "OnpezneneHue
Kod(puimenTa TpeHuUs CKOIbKEHUs"
JlaboparopHnas pabota "Hccrnenoanue

39 3aBUCUMOCTH CUJIBI TPEHUS CKOJIBKEHUS OT
CHUJIbl HOPMAJIBHOTO J1aBJIEHUS"

40 JIBrKeHHE Te M0 OKPYKHOCTH OJT
JIEHCTBUEM HECKOJIBKUX CHII

41 3akoH bepHym U noxbEMHas cuja Kpblia
Ypoxk-koHdepenuus "CoBpeMeHHbIE
JIeTaTeNbHBIE allapaThl, Cya Ha

42 MOJIBOJHBIX KPBUTBSIX, QaHTUKPBLUIO HA
CKOPOCTHBIX aBTOMOOUIISIX. [IBUKeHHE
Moe3/1a Ha MarHUTHOM moAyike"

43 Cuiia TSKeCTU U 3aKOH BCEMUPHOTO

TATOTCHUA




JIBrKeHHE Tea BOKPYT I'PaBUTALMOHHOIO

44 neHrpa. Ilepsas kocMuyeckast CKOpOCTb

45 HesecomocTs u nieperpy3ku

46 PaBHOBecHe MaTepUaNbHON TOYKH.
AGCOMIOTHO TBEPIOE TEIIO

47 MowmeHT cuibl. [IpaBuino MOMEHTOB

48 Vpok-uccnenopanue "OnpeneneHue
LEHTpa TSKECTU Pa3IMUHbIX Ten"
HNmnynec Tena. U3sMeHeHne nMirynsca.

49 Hmnynbsc cuiibl. YIIpyroe u Heynpyroe
B3aUMO/IeiCTBHE

50 3aKOHBI U3MEHEHHUS U COXPAHECHUS
UMITYJIbCa

51 PeakTuBHOE ABM>KEHNE
Pemenne 3amau o teme "3akoH

52 COXpaHEeHMsI UMITyJbca. PeakTuBHOE
IBHKeHHne"

53 Mexanudeckasi paboTa 1 MOIUTHOCTb

54 Pabora cuiibl TSKECTH, CHITBI YIIPYTOCTH U
CHJIBI TPEHUS
JlaGopaTtopHast pabota "Onpeznenenne

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

56 CBsi3b SHEPTHH U paOOTHI
JlaGopatopHas pabota "OnpezneneHue

57 paboThI CUIIBI YIPYTOCTH NPH MOABEME

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

Pemenue 3amau no teMe "3aKOHEI
W3MEHEHUS U COXpaHEHUs MEXaHUYECKON
sHepruun"

[ToaroToBKa K KOHTPOJIBHOM paboTE MO
TeMe "B3aumopnelicTBue Te1. 3aKOHBI
coxpaHeHus"

63

KonTtponpsHast pabora o Teme
"B3anMoneNCcTBHE TEI. 3aKOHBI
coxpaHeHus"

64

65

66

67

KonebarensHoe aBmxenne. OCHOBHbIE
XapaKTepUCTUKHU KoJIeOaHUil: epuo/,
4acTOTa, aMIUIATYAA
MareMaTH4eCcKUil ¥ NPy KUHHBIN

MasTHuKH. JIabopaTtopHas pabora
"UccnenoBanue 3aBUCUMOCTH TepUoa

KoJieOaHuil Tpy3a Ha HUTH OT JTMHBI HUTH"

JlaGopatopHas pabota "HccnenoBanue
3aBHCHUMOCTH IepHoa KoueOaHun
IIPY’KNHHOT'O MasATHUKA OT Macchl rpy3a”

FapMOHI/ILICCKI/IC KoJieOaHMs

0.5

68

JlaGopaTtopHast pabota "M3mepenne
YCKOPEHHSI CBOOOTHOTO TajeHus"




69

3aryxaromue Konebanus. BeiHyX1eHHbIE
koneOanus. Pesonanc

70

71

72

[IpeBpamienue 3Hepruu npu
KoJ1e0aTeIbHOM JIBH)KCHUN
VYpoxk-uccinenosanue "l[IpoBepka
HE3aBHCHMOCTH ME€PHO/Ia KOJIeOaHHi
rpy3a, MOJBEHICHHOT'O K JIEHTE, OT MacChl
rpy3a"

MexaHnueckre BOJIHBI: MPOJIOJIbHBIE U
MOTIepEYHbIE

73

CBolicTBa MEXaHUYECKUX BOJIH. JlimHA
BOJIHBI U CKOPOCTb €€ pacrpOoCTpaHECHUS

74

75

76

Ypok-uccnenosanue "HabmroaeHue
uHTepdepeHy 1 TudpaKIuU BOJIH 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
"DKCEpUMEHTAJILHOE OIPE/IETICHHUE
IPaHUL YaCTOTHI CJIBIIIAMBIX 3BYKOBBIX
Kose0aHuit"

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

80

VYpoxk-uccnenosanne "Halmonenue n




00BsICHEHHE aKyCTUYECKOr0 pe3oHaHca"

Nudpa3syk u ynerpasByk. Kondepenmus

81 "Hcnonb30BaHue yIbTpa3ByKa B
COBPEMEHHBIX TEXHOJIOTUAX"

82 OJEeKTPOMarHUTHOE NOJIE 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
Y JUTMHBI 3JIEKTPOMArHUTHON BOJTHBI

86 DJeKTpOMarHuTHas PUPOJIa CBETA.
CxkopocTh cBeTa

87 BoiHOBEIE CBOICTBA CBETA:
uHTepdepeHus 1 Tudpakuus

88 JlydeBasi MOJIeNIb CBETA U T€OMETpUYecKas
onTuka. MicTouHMKHN cBETa

89 [TpsMonuHeiHOe pacTipoCTpaHEHHE CBETA.
3armenusa Connua u JIyHsl

90 3aKkoH oTpaxxeHus cBeTa. [lmockoe 3epKaso

01 [Toctpoenue nzobpaskeHui,
c(OPMHUPOBAHHBIX 3EPKATIOM

92 [Tpenomiienue cBera. 3aKOH MPETOMIICHUS
cseta. [lonHOE oTpakeHue cBera.

93 JlaboparopHas padoTta "VcciienoBanue




3aBUCHUMOCTH yTJjia MPeIOMJICHUS OT yriia
MaJICHUsI CBETOBOT'O JIyya Ha TPaHHUIIC
«BO31YX-CTEKJIO»"

VYpok-uccienosanue "AHanus u

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

95 MTOJTHOTO BHYTPEHHETO OTPAKCHHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHASI CBSI3b"

96 JIun3a, X0 My4eil B TUH3E

97 dopmyIia TOHKOH JTHH3BI

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

[Tonyuenue n300pakeHH ¢ MTOMOIIBIO

%9 coOuparoniel ¥ paccenBaroLIel JIMH3
Ypoxk-konpepenuus "Ilpuniun geiicTBus

100 ONTUYECKUX MPUOOPOB (MUKPOCKOIL,
Teneckor, ¢poToarnmapar)"

101 ['na3 xak onTHyYecKas CUCTEMA.

bnu3opykocTh U JalbHO30PKOCTh
Paznoxxenue 6enoro cBeTa B CIIEKT.

102 Oneitel HeroTona. Cnoxenue
CIEKTpalIbHBIX 1[BeTOB. [{lucnepcus ceera

Ypoxk-nipaktukym "Habmronenue u
103 00BSICHEHHUE OIBITOB IO PA3I0KEHHUIO
6emnoro cera B cekTp. [lonyuenue 6enoro

LIBETA [P CJIIOKEHUHU 1IBETOB"

104 OmneiTel Pezepdopaa u miianerapHas




MoOJieJIb aToMa

105 [Tocrynatel bopa. Monens atoma bopa.
Hcnyckanue 1 NOriaomeHue cBeTa aTOMOM.

106 KBanTsl. JIuneiiuaThie CIIEKTPhI
Ypoxk-npaktukym "Habmonenue

107 CIUIOLIHBIX U JMHEHYaThIX CIIEKTPOB
U3JIy4yeHUs U UCIycKaHus"

108 PanmnoaktuBHOCTH. Allb(a-, O6eTa- u
raMMa-u3JIy9eHus

109 Ctpoenue aToMHOTO siipa. HykinonHas
MoO/JIeJIb ATOMHOTO sJIpa

110 PannoaktuBHbIe npeBpanienus. M3oronsl

111 [Tepuon nmomypacnana
VYpok-koHndepennus "JleiicrBue

112 pPaZMOAaKTHBHBIX M3Ty4E€HUH Ha )KHUBbIC
OpraHu3Mbl. 3alMTa OT PaAHOAKTUBHOIO
n3iyyeHus"

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

114 OHeprus cBs3M aTOMHBIX siziep. CBA3b
Macchl ¥ SHEPTUU

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

116 Peakuuu cunTe3a u neneHus saep.
Ucrounnku sneprun CoiHIA U 3BE3T
Ypok-kondepentus "AnepHast

117 HHEPreTHKa. DKOJOTHUECKUE MPOOIIeMbl
SIEPHOU SHEPreTHKU"




[ToaroroBka K KOHTPOJIBHOM paboTe MO

118 teMme "Konebanus u BoHbl. CBETOBEIE U
KBAHTOBBIE SIBJICHUSA"
KonTponpHas padora o teme "Konebanus

119 1 BoJIHBI. CBETOBBIE Y KBAHTOBBIE
siBJIeHHS"

120 Pemenue pacdeTHbIX MO TEMe
"Mexannyeckoe aBrxeHue"

121 Pemrenne pacyeTHBIX M Ka4ECTBEHHBIX
3a1a4 o teme ""B3aumoneiictBue ten"
Pemenue pacyeTHBIX U KAY€CTBEHHBIX

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

123 JlaboparopHbie pabOTHI IO TEME
"MexaHndeckoe aBrKkeHne"

124 JlaGopaTopHble pabOTHI 11O TEME
"B3zaumMonencTBue Tea"

125 JlaGopaTtopubie padoTsl o Teme "[IpocTrie
MeXaHU3MbI"

126 Pemenue pacdeTHBIX U KaY€CTBEHHBIX
3aj1a4 1o Teme "TernsoBsie mporecch”

127 Pemenne pacueTHBIX U KAY€CTBEHHBIX
3ama4d 1mo reme "BiaxkHOCTB"
Pemenue pacdeTHBIX U Ka4€CTBEHHBIX

128 3amay o teme "KIIJ] TermaoBsIx
nBuraresuei”

129 Pemenue pacdeTHBIX U Ka4€CTBEHHBIX

3a7a4 1o TeMe "3aKOHBI IIOCTOSIHHOTO




ToKa"

Pemrenne PACUCTHBIX U KAYCCTBCHHBIX

130 1
3aznad no teme "KIIJI anexrpoycranoBok"

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

132 " " 1

CBeTOBbBIE 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 OCHOBHOM
06pa30BaTeJ’le0ﬁ nporpaMmmbl OCHOBHOI'O oﬁmero 06pa30BaHI/Iﬂ

HCIOJIb30BAaTh U3YYCHHBIC ITIOHATHUS

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

1.3

pacrio3HaBaTh  TPOSIBICHHE  HM3YYCHHBIX  (U3MUECKUX  SIBICHUH B
OKpY’KalolleM MHUpE, B TOM YHUClie (U3UYECKUE SIBICHUS B MPHUPOJE, MPH
9TOM [EpPEBOJUTH MPAKTUYECKYIO 3ajady B Y4yeOHYyI0, BBIIEIATh
CYLIECTBEHHbIE CBOMCTBA (IPU3HAKK) (PU3HUECKUX SBICHUMN

1.4

OIKCHIBATh M3yYCHHBIC CBOWMCTBA Tel U (PU3NYECKHUE SIBJICHUS, HCIIONB3YS
¢usznyeckue BEIWYMHBI, TMPU  ONUCAHUM MpPaBWIBHO  TPAKTOBATh
(bu3HYECKU CMBIC UCIIOJIb3YEMBIX BEIMUYMH, X 0003HAUYEHHUS U €IUHUIIBI
(Gu3NYECKUX BEIMYMH, HAXOOUTh (OPMYIbI, CBSA3BIBAIOIINE JAaHHYIO
¢u3nyecKyro BEIMYUHY C JPYTMMH BEJIMYHMHAMHU, CTPOHUTH TpaduKu
U3YyUYEHHBIX 3aBUCUMOCTEH (PU3MUYECKUX BEINYUH

1.5

XapaKTepU30BaTh CBOMCTBAa Tei, (U3UYECKUE SBICHUS U TPOIECCHI,
WCTOJB3ysl HM3YYEHHBIE 3aKOHBI, TMpPH OTOM J1aBaTh  CJOBECHYIO
(GhOopMyYITUPOBKY 3aKOHA U 3aMHCHIBATh €T0 MATEMATHYECKOE BBIPAKEHUE

1.6

OO0BACHATH (PU3NYECKHE SABJICHUS, TPOLIECCH] M CBOMCTBA TEJ, B TOM YHUCIIE U
B KOHTEKCTE CUTYallMi IPAKTUKO-OPUEHTUPOBAHHOTO XapaKTEPA: BBISABIATH
MPUYHUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH 00BsICHEHUE U3 | — 2 TOTHYeCKUX
miaroB ¢ omnopod Ha 1 — 2 WM3y4YeHHBIX CBOICTBa (DU3MYECKHUX SIBICHUH,
(bu3nYeCKUX 3aKOHa UM 3aKOHOMEPHOCTHU

1.7

pemate pacuéTHele 3ajauyd B 1 — 2 [eHCTBUSA, UCHOJB3YS 3aKOHBI U
dbopMysbl, CBA3bIBalONIME (U3UYECKHUE BEIMYMHBI: HAa OCHOBE aHaIHM3a
yCIIOBUS 3aJjaud 3allMChIBaTh KPaTKOE YCIOBUE, MOJCTABIATH (hHU3HUECKHE
BEJIMYMHBI B (OPMYNBl U TPOBOAUTH Pacu€Thl, HAXOJAUTH CIPABOYHBIE
JaHHbIe, HEOOXOMUMBIE ISl peUIeHHs 3ajad, OLEHMBAaTh PEaTUCTUYHOCTh
MOJy4eHHOM (PHU3NYEeCKON BETMUUHBI

1.8

pacrno3HaBaTh MpPOOJEMBbI, KOTOpPHIE MOXHO pPEIIUTh MpPU MOMOIIU
(bu3NYECKUX METOOB, B ONMUCAHUM HCCIEAOBAaHUS BBIACIATH MPOBEPSIEMOE
MPEoNIOKEeHNE (TUIOTE3Y), pa3inyaTh U UHTEPIPETUPOBAThH MOTYUESHHBIN
pe3ynbTaT, HaXxOAuTh OMIMOKM B XOJE OIbITA, JElaTh BBIBOJABI MO €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: (hOPMYJIHPOBATH IMPOBEPSIEMbIC IMPEIIIOI0KCHUS, COOMPATh
YCTAHOBKY M3 IMPEUIOKEHHOTO 00OpYIOBaHHUsS, 3alIUCHIBATh XOJ OIbITa U
(bopMyITUPOBaTh BEIBOIBI

BBIIOJIHATh IPSAMBIE H3MEPEHUs C UCIOJb30BAaHUEM aHAJIOTOBBIX MU
IUGPOBBIX MpPUOOPOB, 3allUCHIBATh IIOKa3aHUS MPHOOPOB € Y4YETOM
3aJJaHHOM a0COJIIOTHOM MOTPEIHOCTH U3MEPEHUI

MIPOBOAMTH MCCIIEOBAHNUE 3aBUCUMOCTU OJHOU (PU3NYECKOW BEIUYUHBI OT
Jpyroi ¢ MCHOJIb30BAaHMEM INPSIMBIX HM3MEpPEHUH, Y4YaCTBOBaTh B
IUTAHUPOBAaHUM  y4eOHOro  HCCeNOBaHUs, CcoOuUpaTh YCTAaHOBKY U
BBIMIOJHATh HM3MEPEHHUS, ClIeysd MpeaoKEHHOMY IUlaHy, (pUKCHpOBaTh
pe3yNbTaThl TMOJTYYCHHOW 3aBUCUMOCTH (PU3UYCCKUX BEIWYUH B BHJIC
MPEIUIOKEHHBIX TAa0NMHMII W TpaduKOB, JelaTh BBIBOABI IO pe3ylbTaTaM
UCCJIEIOBAHMUSI

IPOBOJIUTh KOCBEHHBIE H3MEpPEHUs (U3NYECKHX BEIMYUH, CIELys
HPEUIOKEHHOH MHCTPYKUUHM: IpPU BBIIOJHEHUH H3MEpEeHHH CcoOupaTh
DKCIIEPUMEHTAIIBHYI0 YCTAHOBKY UM  BBIYUCIIITH 3HAYE€HUE HCKOMOU
BEJINYUHBI

COo0JTI01aTh MpaBUIa TEXHUKH 0E€30MacCHOCTH MpU paboTe ¢ J1abopaTopHBIM
o0opynoBaHrueM

yKa3bIBaTh TPUHIMIBI JIEHCTBUS TPUOOPOB M TEXHUYECKHX YCTPOWCTB,
XapaKTepu30BaTh NPUHIUNBI  JEHCTBUA  HM3Yy4YEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOUCTB C MOMOILBIO UX OMMCAHUS, UCHOJIb3Yys 3HAHHS O
CBOMCTBaX (PM3MYECKHUX SIBIEHUN M HEOOXOAUMBIE (U3NYECKHUE 3aKOHBI U
3aKOHOMEPHOCTHU

NPUBOJNUTE  TPUMEPHl  (HAXOAWTh  HWH(MOpMAIMIO O  MPHUMEpax)
NPAaKTUYECKOI0 HCMOJb30BaHUS (U3NYECKMX 3HAHUM B MOBCEIHEBHOMN
KHU3HU Ui oOecriedyeHus 0e30MacHOCTH MpU OOpallleHuu ¢ mpubopamu M
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAaHEHHS 3/J0POBbs M COOIIOIEHUS] HOPM
HKOJIOTHUECKOTO MOBEJICHHS B OKPY’KaIOIIeH cpefe

OCYIIECTBIISITh OTOOpP HMCTOYHMKOB HHGopManuu B ceTd VHTepHEeT B
COOTBETCTBUH C 3a/JaHHBIM TOMCKOBBIM 3aIPOCOM, Ha OCHOBE MMEIOLINXCS
3HaHUM W TOyTéM CpaBHEHHUS PA3JIUYHBIX HCTOYHMKOB  BBIACIATH
UHPOpPMALIMIO, KOTOpas SBISAETCS NPOTUBOPEUUBOMMIN MOXKET OBbITh
HEJOCTOBEPHOMI

UCTIOJIB30BaTh TPW BBHIMIOJIHEHUH YYEOHBIX 33/JaHUH HAYYIHOIIOMYIISIPHYIO
JUTEpaTypy (PU3MUECKOro COAepk aHMs, CIPABOYHbIE MaTepHUaibl, PECypPChl
cetru UHrepHer, Bnajere NpUEMaMU  KOHCHEKTHPOBAHUS  TEKCTa,
npeoOpa3oBaHus HHPOPMAIMK U3 OHOW 3HAKOBOW CHCTEMBI B IPYT'YIO

1.18

CO3/1aBaTh COOCTBEHHBIC KpaTKHWE MUCHMEHHBIC W YCTHBIE COOOIIEHHUS Ha
OCHOBE 2 — 3 UCTOYHHUKOB MH(MOpMAIUU (HU3UIECKOTO COACPKAHUSA, B TOM




qrclie MyOJMYHO JeNlaTh KPaTKHe COOOMIEHUS O pe3yIbTaTax MPOEKTOB MU
Y4eOHBIX MCCIICOBAaHUMN, MPU ATOM T'PAMOTHO HCIIOJIB30BaTh W3YYCHHBIN
MOHATUHHBIA ammapar Kypca (U3UKH, CONPOBOXAATh BBICTYILJICHUE
Npe3eHTauuen

1.19

8 KVIACC

Kon
MPOBEPAEMOro
pe3yJbTara

11

1.2

OpU BBIIOJHEHUHM Y4YeOHBIX IPOEKTOB U HCCICIOBAHUN PaCHpPEACIsTh
0053aHHOCTH B TPYIIE B COOTBETCTBHM C IIOCTABJICHHBIMU 3a/la4aMH,
CIEIUTh 3a BBIIOJIHEHUEM IUIAaHA JIEMCTBUM, aJEeKBaTHO OLEHUBATh
COOCTBEHHBIM  BKJaJ B  JEATENILHOCTh  IPYMNIbl,  BBICTPAUBATh
KOMMYHHUKaTUBHOE B3aMMOJCHCTBHE, yUUTBIBAsi MHEHHE OKPYKAIOIIUX

HpOBepﬂeMble NMPEAMETHBIC PE3YJIbTAaThl 0CBOCHUSA OCHOBHOM
06pa30BaTeJ’IbH0ﬁ nporpaMmmbl OCHOBHOI'O oﬁmero 06pa30BaHI/Iﬂ

HCIIOJIB30BaTh IOHATHA

pas3iindaTth ABJICHHA 110 OIIMCAHHIO UX XaPaKTCPHBIX CBOMCTB M Ha OCHOBE
OIIBITOB, ACMOHCTPUPYIOIIUX JaAHHOC (I)I/ISI/I‘IGCKOC SABJICHHUC

1.3

pacrno3HaBaTh  MpPOSBIEHUE  U3YYCHHBIX  (PU3MUECKUX  SIBICHUH B
OKpYXKarollleM MHpE, B TOM 4Hcie (U3NYECKUE SIBJICHUSI B MPUPOJE, NPHU
3TOM TMEpPEBOJUTh MPAKTUYECKYI0 3ajJady B Y4eOHYyIO, BBIIEIATH
CyIIeCTBEHHbIE CBOMCTBA (IPU3HAKN) (PU3HUECKUX SBICHUMN

1.4

ONMCHIBaTh M3YyUEHHBIE CBOICTBAa Tel U (PU3MYECKHE SBIICHUS, HCIOIb3Ys
¢usznyeckue  BEJIWYMHBI, TPU  ONUCAHUM MpPaBWIBHO  TPAKTOBATh
(Gu3HYECKUN CMBICI MCIIOJIb3YEMBIX BEJIWYMH, O00O3HAUYEHUS M €IWHUIIBI
(¢u3NYECKUX BEIUYMH, HAXOIUTh (OPMYINbI, CBA3BIBAIOIINE JIAHHYIO
¢u3nUecKyr0 BEIMYUHY C JPYTMMH BEIMYHMHAMHU, CTPOMTH Tpaduku
U3YyYEHHBIX 3aBUCUMOCTEH (hPU3NYECKUX BEINYUH

1.5

XapaKkTepU30BaTh CBOWCTBAa Tei, (U3UYECKUE SBICHUS U TPOIECCHI,
WCTOJNBb3ysl  M3YYEHHBIE 3aKOHBI, TMPHU OTOM J1aBaTh  CJIOBECHYIO
(GhOopMyYITUPOBKY 3aKOHA U 3aMMCHIBATh €T0 MATEMATHYECKOE BBIPAKECHUE

1.6

OOBSACHATh (PU3WYECKUE MPOLIECChl M CBOWCTBAa Tel, B TOM 4YHCIE U B
KOHTEKCTE CHTyalul NPAaKTUKO-OPHUEHTHPOBAHHOIO XapaKTepa: BBIABIATH
MPUYMHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH 00BsICHEHNE U3 | — 2 TOTHYeCKUX
miaroB ¢ momompbio 1 — 2 u3yueHHBIX CBOMCTBA (PU3MYECKUX SIBICHUH,
bu3nyecKnX 3aKOHa UM 3aKOHOMEPHOCTHU

1.7

pemath pacy€THblE 3agayd B 2 — 3 JACHCTBUS, HMCHOJIB3YSA 3aKOHBI U
dbopMynbl, cBs3bIBaOLIME (PU3MYECKHE BEIMYMHBI: Ha OCHOBE aHalIM3a
YCIOBHS 3aJaud 3aluChIBaThb KPATKOE YCIOBHE, BBIABIATH HEIOCTATOK
JaHHBIX [ peleHus 3aJayd, BBIOMpATh 3aKOHBI U (OPMYJIBL,
HeoOXoauMble il €€ pelleHUs, NPOBOAUTH pPacdy€Thl M 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 PpCHIMTh IIpH I[TOMOIIHU
(1)I/IBI/ILI€CKI/IX MCTOOB, HCIIOJB3Yysd OHNHWCAHHUC HUCCICAOBAHUA, BbIIACIATH
IMPOBEPACMOC MMPpCANOJI0XKCHUC, OLICHUBATh IMPABUJIBHOCTH nopsaaka
MMPOBCACHUA UCCIICAOBaHMA, ACIaTh BBIBOIABI

HPOBOIUTH OTBITHI [0 HAOIIOCHUIO (PU3UYECKUX SBICHUH W (PU3HUYCCKUX
CBOMCTB Tell: (hOPMYJIHUPOBATH MPOBEPSEMbIC MPEIIOJIOKEHUsS, COOUPAThH
YCTAHOBKY W3 MPEIJIOKEHHOTO0 O0OPYJAOBaHUs, OMUCHIBATH XOJ OIbITA U
(bopMyITHUpPOBaTh BBEIBOJIBI

BBITIOJIHSTH MPSIMbIE U3MEPEHHUsSI C UCIIOIh30BAHUEM aHAJIOTOBBIX MPUOOPOB
U JaTYMKOB (PU3NYECKUX BEJIMYMH, CPABHUBATH PE3yJbTaThl U3MEPEHHI C
y4€TOM 33/1aHHOM a0COJIFOTHOM MOTPEUTHOCTH

MMpOBOANTL HMCCICA0OBAHNEC 3aBUCUMOCTHU OHHOﬁ (bHSPI‘I@CKOfI BCIMYHMHBI OT
I[pyTOﬁ C HCIIOJIBb30BaHHECM MIPsAMBIX HSMepeHHﬁZ IJIaHUPOBATb
HCCIICOOBAHUC, CO6I/IpaTB YCTAHOBKY W BbBIIIOJHATE HU3MCPCHUA, CICAYA
MMPEAJIOKCHHOMY IJ1any, (I)I/IKCI/IPOBaTL PE3YyIbTAaThI HOHy‘IGHHOﬁ
3aBUCHUMOCTH B BHJEC Ta6J'II/II_[ ur pa(l)I/IKOB, ACJIaTh BBIBOJLI 110 PE3YyJibTaTaM
HUCCICI0OBaHUA

MMpOBOANTL KOCBCHHBLIC H3MCPCHUA (bHSI/I‘ICCKHX BCIIMYMH: IINIAHUPOBATbH
HU3MCPCHUA, CO6I/IpaTI> 9KCIICPUMCHTAJIbHYIO YCTAaHOBKY, cIeays
HpeHHO)KeHHOﬁ HHCTPYKIUHU, U BBIYUCIIATh 3HAUCHUC BEJIMYHNHBI

coOiroaaTh MpaBuja TEXHUKU 0€30MacHOCTH Mpu padoTe ¢ 1abopaToOpHBIM
o0opynoBaHrueM

1.14

XapaKTepu30BaTh NPUHLMUIBI  JEHCTBUS  HW3YYEHHBIX MpPUOOPOB U
TEXHUYECKHUX YCTPOMCTB C OMOPOM Ha WX OMMCAHUS, UCIIOJIb3YysS 3HAHUS O
cBOMicTBax  (IM3MUECKHUX SIBICHHUH W  HEoOXoAuMble  (U3NYECKUE
3aKOHOMEPHOCTHU

1.15

pacro3HaBaTh IPOCTHIE TEXHUYECKHE YCTPOMCTBA U HU3MEPUTEIBHBIE
HpI/I60pBI Imo cCxeéMaM H CXCMAaTHUYHbBIM PpPUCYHKaM, COCTaBJISATH CXCMBI
ANEKTPUYECKUX  LEMed ¢  MOCIEeAOBaTEIbHBIM W TapauieIbHbIM
COETMHEHUEM JJIEMEHTOB, pa3jinuas YCJIOBHbIE OO0O3HAYEHHS SJIEMEHTOB
AIEKTPUYECKUX LETIeH

1.16

OPUBOANUTH  NpHUMEpHl  (HAXOAUTH  HMH(poOpMaIMIO O  [pPUMEpax)
MPAKTUYECKOTO MCIONb30BaHUs (U3MYECKUX 3HAHUUW B MOBCEIHEBHOM
KHU3HU 171 o0ecniedyeHrs Oe30MacHOCTH MpHU OOpalleHuH ¢ mpudopamMu U
TEXHUYECKUMHU yCTPOMCTBAMHU, COXPAaHEHUS 370POBbsl U COOIIOACHUSI HOPM
HKOJIOTHYECKOT0 MOBEJICHHS B OKPYKaIOLIEeH cpefie

1.17

OCYIIECTBIISITh TMOUCK HWH(pOpManuu (HU3NIECKOTO COACpKaHUS B CETH
NHTepHer, Ha OCHOBE UMEIOUIMXCA 3HAHUW MW MNYTEM CpaBHEHUS
JOTIOTHUTEIbHBIX UCTOYHUKOB BBIICISATh MHPOPMALIMIO, KOTOPAsl SIBJISETCS
MIPOTHUBOPEUYUBOMN MIJTH MOXET OBITh HEJIOCTOBEPHOM

1.18

UCITOJIb30BaTh MPH BBIMOJHEHUH YYEOHBIX 33JaHUN HAYYHO-TIOMYJISPHYIO




JUTEpaTypy (PU3MUECKOrO COAepkKaHUS, CIPABOYHBIE MAaTEPUAIIbI, PECYPCHI
cetu HMurepHer; Biagerb NpuéMaMH KOHCIEKTUPOBAHMSI  TEKCTa,
npeoOpazoBanus HH(GOPMAIIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B IPYTYIO

1.19

co3/1aBaTh COOCTBCHHBIC IHCHMEHHBIC M KPATKHUE YCTHBIC COOOIICHUS,
0000mas wWHPOPMAIMIO W3 HECKOJIbKUX HCTOYHUKOB (DU3HUECKOTO
COJICPKAHHUS, B TOM YHCJIC MyOJIMYHO MPEACTABIATh PE3YJIbTAThl IPOCKTHOM
WK HUCCIICIOBATEIIBLCKOM JEATSIbHOCTH, [IPU 3TOM I'PAMOTHO HCIIOJIb30BaTh
U3y4YCHHBIA TOHATUHHBIA ammapar Kypca (HU3UKH, COMPOBOXKIAThH
BBICTYIUICHHE TPE3CHTAIMEH

1.20

OpU  BBHINOJIHEHHUH YUYEOHBIX NPOCKTOB M HCCIEIOBAHUN (PU3UUECKUX
IIPOLIECCOB paclpeAesaTh OOA3aHHOCTH B TIpyINIEe B COOTBETCTBUM C
IIOCTABJICHHBIMU 3aJla4aMHM, CJIECJUTh 3a BBIIOJIHEHUEM IUIaHA JCUCTBUH U
KOPPEKTHpPOBAaTh €ro, aJeKBaTHO OLICHWBAaTh COOCTBEHHbIN BKJIAJ B
JESATEIIBHOCTh T'PYIIIBI, BBICTPAUBATh KOMMYHHMKaTUBHOE B3aUMOJACHUCTBHE,
HPOSIBIISIS TOTOBHOCTD pa3pelaTh KOH(MIUKTHI

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

pas3indyaTtb ABJICHUA 110 OIMMMCAHUIO UX XAPAKTCPHBIX CBOICTB M Ha OCHOBE
OIIBITOB, ACMOHCTPUPYIOIIUX JaHHOC (1)I/ISI/I‘~ICCKOC SIBJICHUC

pacrio3HaBaTh  INpOSIBICHHE  M3YYEHHBIX  (PU3MUYECKUX  SBIECHHA B
OKpY’KaloIlleM MHUpE, B TOM 4uclie (U3UYECKUe SIBICHUS B MPHUPOJE, NPH
9TOM TMEpPEBOJUTh MPAKTUYECKYIO 3ajadyy B Yy4eOHyI0, BBIIEIATh
CyILIECTBEHHbIE CBOICTBA (MTpU3HAKU) (PUZUUYECKUX SBJICHUN

OINKCHIBATh M3y4YCHHBbIE CBOMCTBA Tel U (U3WYECKHE SBICHUS, MCIONB3YS
¢usnyeckue  BEIMYUHBI, NPU  ONHCAHUU NPABUWIBHO  TPAKTOBATh
¢u3nUecKuif CMBICT HCIIOJIb3YEMbIX BEIHYWH, OOO3HAYEHHUS U EIUHMIIBI
¢bu3NYeCKUX BEIMYMH, HAXOJUTh (OPMYIIbI, CBSA3BIBAIOIIME JAaHHYIO
¢Gu3NYeCKyl0 BEIWYHHY C JAPYTUMH BEJIMYMHAMH, CTPOUTH TIpaduKu
M3YYEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BETUUNH

XapakTepu30BaTh CBONCTBA TeJ, (QU3NYECKUE SBIEHUS U TPOIECCHI,
WCIOJb3Ysl  M3YYEHHBIE 3aKOHbI, IPH OTOM J1aBaTh  CJIOBECHYIO
(GhOpMyYITUPOBKY 3aKOHA U 3aMMCHIBATh €T0 MATEMATHYECKOE BBIPAKECHUE

1.6

OOBSICHATh (PU3UYECKUE MPOIECCHl M CBOICTBAa TEl, B TOM 4YHCIE U B
KOHTEKCTE CHUTyallUd IPaKTHUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBIABIATh
NPUYHHHO-CJICICTBEHHBIE CBS3H, CTPOUTH O0BACHEHHE U3 2 — 3 JTOTMUYECKHX




[IaroB C MOMOIIBI0 2 — 3 H3YYEHHBIX CBOMCTBAa (DU3MUYECKUX SIBICHHUH,
(bHU3MYECKUX 3aKOHA MIIM 3aKOHOMEPHOCTH

1.7

pemath pacu€THble 3amaud (omuparomecs Ha cuctemy U3 2 — 3
YpaBHEHHMIA), MCIIONB3YsI 3aKOHBI U (DOPMYJIBI, CBSI3bIBAIOIINE (PHU3UUECKUE
BEJIMYMHBI: Ha OCHOBE aHaJIW3a YCJIOBHUS 3aJayd 3alKCbIBaTh KpPaTKOE
YCIIOBHE, BBISBJIATH HEAOCTAIOUINE WM W30BITOYHBIC JaHHBIC, BHIOMPAThH
3aKOHBI U (OPMYJbl, HEOOXOAUMBIE ISl PELICHMs, POBOAUTE PACUEThl U
OLIEHUBATh  PEAIMCTUYHOCTh  IIOJIYYEHHOTO  3HAYEHHUS  (PU3UYECKOM
BEJIMYNHBI

1.8

pacrio3HaBaTh IpPOOJIEMBI, KOTOpPbIE MOXHO pEIIUTh IPH I[TOMOIIU
(GU3NYECKUX METOJOB, HCIOJIb3YS OINMCAHUE WCCIIEIOBaHUS, BBIICIATDH
IpoBEpsEMOE  MPEANOJI0KEHNEe, OLEHMBATh MPAaBUIBHOCTh  MOpsSAAKA
IOPOBEIECHUS  UCCIICAOBAaHMs, Je€JaTh  BBIBOJBL,  HMHTEPIPETUPOBATH
pe3yiabTaThl HAOIIOACHUHN U ONBITOB

1.9

IMPOBOAUTDL OIIBITEHI 110 HB.6JIIOIIGHI/IIO (1)I/I3I/I‘~I€CKI/IX SIBJICHUH WJIN (1)I/I3I/I‘~I€CKI/IX
CBOMCTB Te€JI: CAMOCTOATEIbHO COOMpATh YCTAHOBKY H3 H30BITOYHOIO
Habopa 000pynOBaHMs, ONUCHIBATH XOJ OIBITAa U €ro pe3ysbTaThl,
(bopMyIHpOBaTh BHIBO/IBI

1.10

POBOJUTHh NPU HEOOXOAMMOCTH CEPHI0O HPSAMBIX HW3MEPEHUH, ONpeness
cpelHee 3HaueHue Hu3MepseMoil BenuuuHbl ((OKYyCHOE paccTOosHuE
coOuparomied JMH3bI), OOOCHOBBIBaTH BBIOOp crocoba H3MepeHus
(u3MepHTETBHOTO MPUOOPA)

1.11

IPOBOAMTH  HUCCIIEJOBAaHME 3aBHUCUMOCTEH (U3MYECKHUX BEIUYHUH C
UCIIOJIb30BaHUEM TMPSAMBIX HW3MEPEHHI: IJIaHUpPOBaTh MCCIEI0BaHUE,
CaMOCTOSITENIbBHO ~ COOMpaTh  yCTAHOBKY, (PUKCUpOBaTh  pe3ybTaThl
MOJIyUEHHOM 3aBUCHUMOCTH (PU3MYECKMX BEIMYMH B BUAE TaOIUIU
rpaduKoB, JieNaTh BHIBOJBI IO PE3yJIbTaTaM UCCIIEI0BAaHUS

1.12

MMPOBOAWUTE KOCBCHHBIC H3MCPCHUSA (1)I/I3I/ILI€CKI/IX BCJIIMYMH: ITIJIAHUPOBATH
HU3MCPCHHA, CO6I/IpaTL OKCIICPUMCHTAJIBHYIO YCTAHOBKY UM BBIIIOJHATH
HU3MCEPCHUA, CICAYA HpC}IJ'IO)KCHHOfI HUHCTPYKIMHU, BBIYUCIIATH 3HAYCHHC
BCJIMYMHBI U AHAJIM3UPOBATH IMOJIYUYCHHBIC PE3YJIbTATHI C y‘{éTOM 3aHaHHOﬁ
MOTrpeIIHOCTU I/ISMepeHI/Iﬁ

1.13

1.14

1.15

coOiroaaTh MpaBujla TEXHUKU O€30MacHOCTH MpHU paboTe ¢ JabopaToOpHBIM
obopyoBaHuEM

pa3iauyaTh OCHOBHBIE TMPU3HAKH HM3YyYEHHBIX (U3UUYECKUX MOJEINICH:
MaTepuaiabHas TOYKa, aOCOMIOTHO TBEPIOE TENO, TOYCYHBIH HCTOYHHK
CBeTa, JIy4, TOHKAs JINH3a, TUTAaHETapHasi MOJIeNIb aTOMa, HYKJIOHHAsE MOJIEITh
aTOMHOTO Si7[pa

XapaKTepu30BaTh NPUHIUNBI  JEHCTBUSA  HW3YyYEHHBIX NOpUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOIl Ha MX OMHCAHUS, UCTONB3YS 3HAHUS O
cBOWCTBaX  (U3MYECKUX SBICHUH H  HeoOXomumble  (pusmueckue
3aKOHOMEPHOCTH




1.16

UCIIOJIb30BaTh CXEMbl M CXEMaTHYHbIE PUCYHKU HU3YyUYEHHBIX TEXHUUYECKHUX
YCTPOMCTB, U3MEPUTEIBHBIX MPUOOPOB M TEXHOJIOTHMYECKUX MPOLIECCOB MPU
pelieHnr  y4eOHO-TIPaKTHYECKUX  3a/ay, ONTHUYECKHE CXEeMbl s
MOCTPOCHHUS N300paKEHHH B IJIOCKOM 3epKajie ¥ coOUparouieil TuH3e

1.17

OPUBOJIUTH  TpuUMeEpbl  (HaxoauTh  WHGOpMAIMIO O  TpUMepax)
MPAKTUYECKOTO HWCIIONB30BaHUs (U3MUECKUX 3HAHUNW B IOBCEIHEBHOMN
JKU3HHU I oOecriedeHusi 0€30MMacHOCTH MPH OOpallleHuH ¢ MpUOOpaMH U
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHCHHS 3JI0POBbsI M COOIOICHUS HOPM
9KOJIOTUYECKOTO MOBENICHHS B OKPYKaIOIICH cpefie

1.18

OCYILECTBIISATh TMOMCK WH(pOpMAMU (PHU3NUECKOTO COJCpPKAHUS B CETH
WuTepHeT, caMocTOsSTeNbHO (HOPMYIHPYsI TMOMCKOBBIM 3ampoc, HaXOIUTh
IOYTU ONpEeNeHHUs] TOCTOBEPHOCTH IOJIyY€eHHONM HH(OpPMALMM Ha OCHOBE
MUMEIOLUXCS 3HAHUN U IOIIOJHUTENIBHBIX HCTOYHUKOB

1.19

UCTIOJIB30BaTh MPH BBITOJHEHUH YYEOHBIX 33/JaHUN HAYYHO-TIOMYJISPHYIO
auTepaTypy (pU3NYECKOro coaeprKaHMsl, CIIpaBOYHbIE MaTEepHUaJIbl, PECYPCHI
cetu UHrepHer; Biagerb NpuéMaMM  KOHCIEKTUPOBAHMSI  TEKCTa,
npeoOpa3oBaHus HHGOPMAIMK U3 OJTHOW 3HAKOBOW CHCTEMBI B IPYT'YIO

1.20

CO3/1aBaTb COOCTBEHHBIE MHUCHMEHHBIE M YCTHBIE COOOIICHHUS Ha OCHOBE
nHpOpMalMM U3 HECKOJbKHUX HWCTOYHMKOB (DU3HUECKOTO COJIEpKaHMUs,
MyOJIMYHO TIPEACTABIIATh PE3YJIbTAaThl MMPOCKTHON MM MCCIIEIOBATEIbCKON
JIEATEIILHOCTH, IIPX 3TOM I'PaMOTHO HCMOJIb30BAaTh U3YYEHHBIN MOHSITUNHBINA
anmapar Hu3y4aeMoro pasziena (U3MKH U COMPOBOXKIATh BBICTYIJICHUE
Mpe3eHTalMel ¢ y4ETOM 0COOCHHOCTEN ayAUTOPHH CBEPCTHUKOB

1.21

MPU  BBITIOJIHEHUH YYEOHBIX TMPOCKTOB U HCCICIOBAaHUN (PU3MUECKUX
IIPOLIECCOB paclpeAesaTh OOS3aHHOCTH B TpYIIE B COOTBETCTBUU C
MOCTaBJICHHBIMH 3aJ]a4aMH, CIEAUTh 32 BBITIOJIHEHUEM IUIaHa JIEHCTBUN U
KOpPPEeKTUPOBaTh €ro, aJeKBAaTHO OIEHUBAaTh COOCTBEHHBIH BKIJIA] B
JESTENIbHOCTh TPYIIBI, BHICTPAaUBaTh KOMMYHMKAaTHBHOE B3aUMOJCHCTBUE,
MIPOSIBIISIE TOTOBHOCTH pa3peniaTh KOHPIUKTHI




MMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA
7 KIIACC

Kon Kon
pa3aesia  3JieMeHTa

®U3UKA U EE POJIb B ITIO3HAHMM OKPYXAIOIIEI'O MHUPA

®usuka — Hayka o mpupoje. SBieHus npupoasl. Ouznueckue

HpOBepﬂeMbIe IJIEMEHTBI COAECPKAHUA

1.1 SIBJICHUSA . MCXaHHMYCCKUC, TCIIIIOBBIC, QJICKTPUYCCKHC,
MAarauTHBIC, CBETOBBIC, 3BYKOBBIC

dusnueckue BETUYMHBL V3MepeHHe (U3HYECKHX BEINYHH.
1.2 duznueckue puOOpHI. ITorpemnocTs U3MEPECHUM.
MesxayHapoiHasi cucTemMa eMHHULL

EcrecTBeHHOHayuyHBI ~ METOA  TO3HaHMS:  HaOJIOJCHHE,
IIOCTAHOBKA HAy4YHOTO BOIIPOCA, BBIABM)KCHUE THIOTES,

! 13 SKCIIEPUMEHT [0  IPOBEPKE  TUIOTE3,  OObSICHEHHE
HaOJII0/1TaeMOT0 SBICHUS
1.4 Onucanue pU3NUECKUX SBJICHUI ¢ TOMOLIBIO MOJIEeN
[IpakTuyeckue paboOTHI:
##HPar###113mepenne paccToSHUH.
15 ##HPar###113mepenrie 00bEMa KHUJIKOCTH U TBEPAOTO TeA.

##HPar###Onpenenenue pa3MepoB MajbIX Tel.
###Par##13mepenne TEMITepaTypbl pu ITOMOIIH
AKHUJKOCTHOTO TEPMOMETpA U JaTUHKa TeMIIepaTypbl

ITEPBOHAYAJIBHBIE CBEJIEHMA O CTPOEHNHN BEIIIECTBA

#H##Par###CTpoeHne BellecTBa: AaTOMbl U MOJEKYJbL, HX
2.1 pazMepbl. ONBITHI, J10Ka3bIBAIOIINE JUCKPETHOE CTPOCHHE
BEIIIECTBA

#H##Par### ]| piokenne yactuil BemecTBa. CBs3b  CKOPOCTH

2.2 JBUKEHMSI YacTHUI C TeMIeparypoil. bpoyHOBckoe nBHXKEHUE,
b dysus
2 53 B3anmoneiicTBre 4acTHI] BELIECTBA: IPUTSKEHUE U
' OTTaJIKUBaHUE

HH##Par### ArperaTHple COCTOSIHHS BEIIECTBA: CTPOCHUE Ta30B,
KUAKOCTEH U TBEPIBIX (KPUCTAUIMUECKUX) Ted. B3auMocBs3b

2.4
Memny CBOUCTBaMH BCIICCTB B pa3HLIX arper ATHBIX COCTOSAHUAX
Hn Uux aTOMHO-MOHCKyHHpHBIM CTpOGHI/IeM

2.5 Oco0EHHOCTH arperaTHBIX COCTOSTHUN BOIBI

2.6 [IpakTuyeckue pabOTHI:




JABVOKEHUE 1

###Par###Onenka auamerpa aToMa METOAOM psAlgoB  (c
HCIIOIb30BaHUEM (oTorpaduii).

#H#HPar###OnbITEl 10 HAOJIIOJCHHUIO TEIJIOBOTO PACIIUPEHUS
ra3os.

H#HHHPar###O0neITHl MO0 OOHapY)KEHHUIO  JIEWCTBHS  CHJI
MOJICKYJISIPHOTO TIPUTSDKEHUS

B3AMMOJIEVICTBUE TEJI

3.1

3.2

Mexanuyeckoe IBHKEHUE. PaBHOMEpHOE M HEPAaBHOMEPHOE
JABHKECHUE

#H##Par###Ckopoctb. CpeHsIsI CKOPOCTh MPH HEPABHOMEPHOM
JBYOKEHUH. Pacuér myTu u BpeMeHH TBUIKCHUS

3.3

SIBnenue uHepuuu. 3akoH MHepuMU. B3aumonelicTBue Ten Kak
IIPUYMHA U3MEHEHHs CKOPOCTHU JIBUKEHUS Tell. Macca kak Mepa
HMHEPTHOCTH Teja

3.4

3.5

#HH#HPar### lnotnocts  BemectBa. CBA3b  IUIOTHOCTH — C
KOJIMYECTBOM MOJIEKYJI B eIMHUIIe 00bEMA BeIlleCTBa

Cuita xak XapaKTCPpUCTHKA B3aHMOﬂCﬁCTBHH TCJI

3.6

Cuna ynpyroctu u 3akoH ['yka. MI3aMepenue CUibl ¢ MOMOIIBIO
TUHAMOMETpa

3.7

3.8

H#HH#HPar### IBnenue tarorennsa u cwia TsHxectu. Cruia TsSHKeCTu
Ha Jpyrux miaserax. Bec Tema. HeBecomocTs

Cuna TPCHUH. TpeHHe CKOJIBKCHHUA U TPECHUC ITOKOH. TpeHHe B
npupoac U TCXHUKC

3.9

###Par#H#CnoxeHre Cuil, HalPaBJIEHHBIX MO OJHOM MPAMOI.
PaBHOelicTBYIOIIASA CHIT

3.10

3.11

[IpakTuueckue padbOTHI:

OrmpeziesieHne CKOPOCTH PaBHOMEPHOTO JBUKEHHUsS (IIapHKa B
YKUJKOCTH, MOJICTH JIEKTPUYECKOTO aBTOMOOWIIS U Tak Jajiee).
Ompenenenne cpeaHell CKOPOCTH CKOJBXKEHUsS Opycka WIH
apuka Mo HaKJIOHHOW IIOCKOCTH. OmnpeneneHne MIOTHOCTH
TBEpAOro Tena. OMBITH, JEMOHCTPUPYIOLIUE 3aBUCUMOCTh
pacTspkeHus (nedopMaiiuu) Npy>KUHBI OT MPUIOKEHHON CHUIIBL.
OnbIThl, JEMOHCTPUPYIOUIUME 3aBUCUMOCTH CHIIBI  TPEHHS
CKOJIBKEHHUSI OT Beca Tejla M XapaKTepa COMPHUKACAIOIINXCS
ITOBEPXHOCTEN

®usnueckue SBICHUS B NPHUPOAE: MNPUMEPHI JIBIXKCHHUS C

Pa3iIMIHbIMU CKOPOCTSAMU B )KUBOM M HEXHUBOI npupozae,
JIENCTBUE CUIIBI TPCHUS B IPUPOJAC U TCXHUKCE

3.12

TexHuueckue ycTpocTBa: TMHAMOMETP, TOAIIUITHUKA

JIABJIEHME TBEP/IBIX TEJI, )KUIKOCTEI 1 TA30B

4.1

HaBnenue TBEpmoro Tenma. CmocoObl  yMEHBIIEHUS |




YBCIUYCHUA NABJICHUA

4.2

4.3

JlaBnenue rasa. 3aBUCHUMOCTb JaBJ€HUsA raza oOT 00bEMa,
TEeMIIepaTypbl

[lepenava naBieHust TBEPABIMU TEIAMH, KUIKOCTIMU U Ta3aMHu.
3akoH Ilackana. [THeBMaTHUeCKre MaIlIMHEI

4.4

3aBUCHUMOCTD JaBIICHUS JKUJIKOCTH oT TJTyOUHBI.
I'mapocratuueckuit  mapagokc. CooOIarommecss  COCYIBI.
l'unpaBnrueckre MEXaHU3Mbl

4.5

Atmocdepa 3emnm u armochepHoe naBieHue. IIpuunHBI
CyIIECTBOBaHUS  BO3AYWIHOM  o0omouku  3emun.  OmbIT
Toppuuennmu. 3aBHCHMOCTH  aTMOC(EPHOTO  JaBJICHUS OT
BBICOTHI HaJl YPOBHEM MOPS

4.6

4.7

WN3mepenue  armocdepnoro  masnenus. llpuboper s
M3MepeHust aTMOC(HEPHOTO JaBJICHUS

JleiicTBre KHUAKOCTM M Tra3a Ha MOTPY>KEHHOE B HHUX TEIO.
BrrtankuBatonias (apxumMeioBa) cuia. 3aKoH Apxumena

4.8

4.9

4.10

[InaBanue ten. Bo3nyxomnnaBanue

[IpakTuueckue pabOTHI:

HccnenoBanme 3aBUCMMOCTH Beca Tela B BOJE OT 00bEMa
NOTPYKEHHOW B KUAKOCTh dacTtu Tena. OnpeneneHue
BBITAJIKUBAIOIECH CHUJIbI, IEUCTBYIOLIEH HA TEIO, MOTPYKEHHOE
B JKHUJKOCTb. [IpoBepKa HE3aBUCHMOCTH BBITAIKHUBAIOIIECH CUIIBI,
JEHUCTBYIOIEH Ha TEJIO B KHUAKOCTH, OT Macchl Teja. OTBITHI,
JEMOHCTPUPYIOLIUE 3aBUCUMOCTb  BBITAJIKUBAIOIICH  CHIIBL,
JecTBYIOMIEH Ha TeNO B )KUJIKOCTH, OT 00bEMa NOrpyKEHHON B
KUIKOCTH 4YacTM Tejla W OT IUIOTHOCTH  KUIKOCTH.
KoHcTpynpoBanue apeoMerpa WM KOHCTPYHPOBAHME JIOAKU U
onpeenacHue e€ rpy30no I bEMHOCTH

dusznyueckue SBICHUS B npupoac: BIIUAHUC aTMOC(l)epHOFO
JIaBIICHUS Ha JKUBOU OpTraHu3M, IIaBaAHUC pBI6

411

Texauveckue yCTpoicTBa: cooOl1maronuecs cocy/ibl,
YCTPOWCTBO BOJOIPOBO/IA, TUIPABINYCCKUN TIPECC, MAHOMETP,
OGapoMeTp, BBICOTOMED, TMTOPIITHEBOM HACOC, apeoMeTP

PABOTA, MOIIIHOCTbB, SHEPT' A

5.1 Mexanunueckas pabota

5.2 Mexannueckass MOIIIHOCTh

5.3 [IpocTeie MexaHW3MBI: pbIYar, OJOK, HAKJIOHHAS TUIOCKOCTD.
' [IpaBuiio paBHOBecHs pbryara

5.4 [IpuMeHeHne npaBuiia paBHOBECHUS phluara K 0JIOKY

55 «30710T0€ TpaBWiIO» MexaHukd. KoadduuueHt mnoae3Horo

neicTBus MexaHu3MoB. IIpocTele MexaHHM3MBI B OBITY H




TEXHUKE
5.6 [TorenimanbHast SHEPTUM TeJa, MOJIHITOrO Hall 3eMIIEH
o.7 Kunernueckas sneprus
58 [lonnass MexaHuyeckas »SHeprus. 3aKOH HM3MEHEHHUS U
' COXpaHEHUS MEXaHWYECKON IHEPTUU
[IpakTuueckue paboOTHI:
#H##Par###Onpeneneaue  paboThl  CWJIBI  TPEHHS  TIPH
59 PaBHOMEpPHOM  JIBIDKGHMM  Tejla 10  TFOPU3OHTAIBHOU
' noBepxHoctu. MccrnenoBanue ycioBHM paBHOBECHUS phluara.
Nsmepenne KIIJl HakioHHOW miockocTu. M3ydeHue 3akoHa
COXpaHEHUS MEXaHWYECKON IHEPTUU
5.10 ®uznueckue sIBJICHUS B IPUPOJIE: PbIYAry B TEJIEe YEJIOBEKa
TexHuueckue YCTPOMCTBA: pbIyar, MTOJBH>KHBIIN 51
5.11 HEMOJBIDKHBIA ~ OJIOKM, HAKJIOHHAS IUIOCKOCTh, IPOCTHIC
MEXaHHU3MBI B OBITY
8 KJIACC
Kon Kon
IIpoBepsiemble 31eMeHTHI COAEPKAHMS
pasaesia  3JIeMeHTa
TEITJIOBBIE ABJIEHU A
OCHOBHBIE TIOJIOKEHUSI MOJICKYJIIPHO-KUHETUUYECKOU TEOPHHU
6.1 cTpoeHHsl BemiecTBa. Macca u pasmepbl MousieKyid. OTbITHI,
' MOATBEPKIAIOIINE OCHOBHBIE MTOJIOKEHUS
MOJIEKYJIIPHOKMHETHYECKON TEOPUHU
6.2 Mopenu TBEPAOTO, >KUIKOTO W Ta3000pa3HOTO COCTOSHHM
' BemecTBa. Kpucrannmueckue u amopdusie Tena
6.3 OOBbsicHEHHE CBOMCTB ra3oB, JKUAKOCTEH M TBEPABIX TeN Ha
' OCHOBE MOJIOKEHHUI MOJIEKYISIPHOKUHETUYECKON TEOpUU
6.4 CmaunBaHuE M KalTWUISIPHBIC SIBJICHUS
0 6.5 TennoBoe pacHIMpEeHHEe U CKATUE
6.6 Temnepatypa. CBs3b TeMmepaTypbl CO CKOPOCTHIO TEIMJIOBOTO
' JIBUYKEHUSI YaCTHUIL
6.7 Buytpennss osueprus. CnocoObl H3MEHEHHsI BHYTPEHHEU
' SHEPTUH: TEIUTOTIEpeiada U COBEpIIEHNE PAOOTHI
6.8 Bunpl  temonepenaud: — TEMJIONPOBOAHOCTb,  KOHBEKIIUS,
U3JIy4eHUE
6.9 KonnyecTBo TemtoTsl. Y aenbHas TEMIOEMKOCTD BEILIECTBA
6.10 TennooOMeH M TEIUIOBOE paBHOBECHE. YPaBHEHHUE TEIJIOBOTO
' Oananca




6.11

IInaBmenne wu OTBCPACBAHUC KPUCTATINIMYCCKHUX  BCUICCTB.
Y,HCJ'IBHaH TCILJIOTA ITJIaBJICHUA

6.12

6.13

[TapooOpa3oBanne u koHjeHcarus. Mcnapenuwe. Kunenwe.
VY nenbHas TEeIIoTa napooOpa3oBaHMsL. 3aBHUCHUMOCTD
TEMIIEPATYPHI KUTICHUS OT aTMOC(HEPHOTO JaBICHHUS

Baaxnocts BO3ayXa

6.14

3H€pI‘ W TOILJIMBA. yI[eJIBHaSI TCIJIOTA CTOpaHuA

6.15

6.16

[Tpunnumner padotel TemmoBbix nsurareneit KIIJ[ TtermoBoro
nBuratens. TersoBble JBUTATENIM W 3allUTa OKpYKaromei
cpenbl

3aKOH COXpaHEHUS U MpPEeBpalleHUs HSHEPrUU B TEIUIOBBIX
rporieccax

6.17

6.18

[TpakTuyeckune pabOTHI:

#HHHPar###ONBITEL MO OOHApYKEHHIO  JIEHCTBHA — CHII
MOJIEKYJISIPHOTO IPUTSKECHHUS.

H#H#Par#H###ONbBITHL 10 BBHIPALIUBAHUIO KPUCTAJIIOB MOBAapEHHOM
COJIM WX caxapa.

HA##Par#H###0nbITEL 10 HAOMIOACHUIO TEIJIOBOTO PACIIUPEHUS
ra3oB, KUAKOCTEN U TBEPBIX TEJl.

###Par#H#Onpenenenue  JaBieHus Bo3Ayxa B OayuioHe
HINpULA.

H##Par#H#ONbITHL, 1€MOHCTPUPYIOLINE 3aBUCUMOCTD JTaBJICHUS
BO3/yXa OT ero 00b&Ma 1 HarpeBaHus WK OXJIAXKICHHSL.
H###Par###1IpoBepka runoTe3sl JIMHEHHON 3aBUCUMOCTH JUTHHBI
CTONOMKAa JKUJAKOCTM B TEpPMOMETPUYECKOH TpyOkKe OT
TEMIIEPATYPHI.

###Par###HabOmonenne N3MEeHEeHNsI BHYTPEHHEH YHEPruu Tela
B pe3yJIbTaTe TeIIonepe ayi U padoThl BHEUTHUX CHUIL.
#H##Par### ccnenoBanue  SBJCHHS ~ TEIJIOOOMEHA  TpHU
CMEIIMBAHUM XOJOAHON U TOPSYEH BOJIBI.
H##Par#H#OnpeneneHue KoJIMYECTBA TEIUIOTHI, IOJYyYEHHOIO
BOJIOM TpU TEIUIOOOMEHE C HarpeTblM METAUINYeCKUM
LWIMHIPOM.

H##HPar#H#Onpenenenue yaeapHON TENIO0EMKOCTH BEIIECTBA.
H##HPar#H#ccnenoBanue nporecca HCIapeHusl.
#HH##Par###OnpeneneHrne OTHOCUTEIHFHON BIAKHOCTH BO3/TyXa.
###Par#H#OnpeneneHne yaeabHOM TEeMIO0ThI MIaBICHUS JIbJa.

dusnueckue sIBICHUS B IPUPO/JIE: TOBEPXHOCTHOE HATSKEHHUE U
KallWUISIpHBIE SIBJICHUS B TPHPOJIE, KPUCTAUIBI B HPUPOJE,
u3nydenue CoiHIa, 3aMep3aHue BOJOEMOB, MOPCKUE OpH3HI;
o0pa3oBaHue POCHI, TyMaHa, HHEs, CHeTa.

6.19

Texnuueckue YCTpOMCTBA: KaIuJUIsPBL, [IPUMEPBHI
UCIIOJIB30BAaHUs KPUCTAJUIOB, XKUAKOCTHBIM TEPMOMETD, NATUYUK




TEMIEPATypbl, TEPMOC, CHCTEMA  OTOIUIEHHMS  JIOMOB,
TUTPOMETPBI, TCUXPOMETp, mapoBas TypOWHa, JBHUraTelb
BHYTPEHHETO CrOpaHUsl.

OJIEKTPUYECKHUE 1 MAT'HUTHBIE ABJIEHUA

7.1 OnekTpuszanus Ten. /[Ba posia aneKTpU4ecKuX 3apsiioB
B3aumopeiictBue  3apspkeHHbIX  Ten.  3akoH — Kymona
7.2 (3aBUCHMOCTb CHJIBI B3aUMOJICMCTBHUSL 3apSKEHHBIX T OT
BEJIMUMHBI 3apSJI0B U PACCTOSHUS MEX]Y TE€JIaMH)
DnekTpuueckoe nosie. Hanpsxk€HHOCTh 3JIEKTPUUECKOrO IMOJIS.
7.3 [IpyHuMn  cynmepmo3uuLMM  3JEKTPUYECKMX  Mmoied  (Ha
KaueCTBEHHOM YPOBHE)
Hocurenu 3JIEKTPUYECKUX 3apsAJI0B. DneMeHTapHbIi
7.4 anekTpuueckuil 3apsan. Ctpoenue aroma. IIpoBogHuku u
JUBJICKTPUKU
7.5 3aKOH COXpaHEHUs AIEKTPUUECKOTo 3apsiaa
76 DNEeKTpUUECKUM TOK. VYcenosus CYyLLIECTBOBAHUA
' ANEKTPUIECKOTO TOKA. ICTOUHHMKYM MOCTOSIHHOTO TOKA
77 JIeicTBUSL  DJIEKTPUYECKOTO0 TOKa (TEIJIOBOE, XHMHUYECKOE,
' MarHuTHOE). DIEKTPUUECKUN TOK B )KUIKOCTSIX U Ta3ax
7.8 Onektpuueckas nemnb. Cuia Toka. JNeKTpUYECKOe HalpsKeHHUe
79 ComnpoTuBI€HUE MPOBOJHUKA. YIEIBHOE COMNPOTHBICHUE
' BEIIIeCTBA
7.10 3akoH OMa 1J1s ydacTKa Lenu
7.11 [TocnenoBarensHOE M MapaIeIbHOE COSTMHEHUE TIPOBOTHUKOB
712 PabGota W MOIIHOCTH DJEKTPUUECKOTO Toka. 3akoH JIkoyms —
' Jlenua
713 DNIeKTpUUECKHUE MU U MOTPEOUTENH DIIEKTPUUECKOU dHEPTUU
' B ObiTy. KOpoTKO€ 3ambIKaHue
714 [TocrossHHbIE ~ MarHUTH..  B3anmomeicTBHE  MOCTOSHHBIX
' MarHUTOB
715 MarnuTHoe nosie. MarHuTHOe noJie 3eMJIU U €ro 3HaYeHUe s
' JKU3HU Ha 3emiie
716 OnbiT Opcrena. MarHuTHOE TOJIE€  JJIEKTPUYECKOTO TOKA.
' [IpuMeHeHne PJIEKTPOMArHuTOB B TEXHUKE
[JelicTBe MarHUTHOTO TMOJs Ha TMPOBOJAHUK C TOKOM.
717 DNeKTpoABUTATENIb  MOCTOSIHHOTO  Toka.  Mcmonb3oBaHue
' AJEKTPOJBHUIATENIe B TEXHUYECKHX YCTPOHCTBAX M Ha
TpaHCIopTe
718 Onbitet ®Dapazes. SIBneHue 3IEKTPOMATHUTHON WHAYKIIUH.
' [Tpasuio Jlenna
7.19 OnekrporeHepatop. CrnocoObl TOMYYEHHUS  DIICKTPUUYECKOM




SHEPruM. DJICKTPOCTAHIIMH HAa BO300HOBISIEMBIX HCTOYHHKAX
SHEpPIruu

7.20

7.21

[TpakTuyeckue pabOTHI:

OnbITel IO HAOIIOACHUIO HJIEKTPU3ALMHU TeJI UHAYKIUEH U Tpu
COIPUKOCHOBEHUH.

HccenenoBanue AeMCTBUA 2JIEKTPUYECKOTO 110JIS HA IIPOBOIHUKHU
U IUDJIEKTPUKH.

CO6opka u npoBepka padOThl MEKTPUUECKOM LIEMU OCTOSHHOTO
TOKa.

H3MmepeHue U peryJIMpoOBaHUE CUIIBI TOKA.

W3mepenue u peryinpoBaHue HaIlPsHKEHUS.

HccnenoBanue 3aBUCUMOCTH CWJIBl TOKa, HAYILIErOo 4epes
pPE3UCTOP, OT COINPOTUBIICHUS PE3UCTOpa U HANpSHKEHUS Ha
pesucrope.

OneIThI, JEMOHCTPUPYIOLIME 3aBUCUMOCTH 3JIEKTPHUYECKOIO
CONPOTHUBIIEHUS MPOBOAHMKA OT €ro JUIMHBL, IJIOLIAAH
IIONEPEYHOr0 CEUEHUS U MaTepuaa.

ITpoBepka IIpaBuJIa CIIOKECHMS HaIpPsKEHUN pu
IIOCJIEZI0BATENbHOM COEQUHEHUH ABYX pesuctopoB. IIpoBepka
IpaBwia Juisi CHJbl TOKAa IpPU MapajuleIbHOM COEAMHEHUU
pesuctopoB. OmpeneneHue pabOThl AIEKTPUUYECKOTO TOKA,
uaymero  yepes  pesuctop.  OmnpeneneHne  MOILIHOCTHU
AIIEKTPUYECKOTO  TOKa,  BBIACNIAEMONM  Ha  PE3UCTOpeE.
HccnenoBanue 3aBUCHUMOCTH CHJIBI TOKA, HAYILIETO 4epes
JaMIIOYKy, OT HampsbkeHuss Ha Hel. Onpenenenne KIIJT
Harpesatend. lccnenoBaHMe MAarHUTHOTO — B3aUMOJEHCTBUS
MIOCTOSIHHBIX ~ MarHuToB.  V3ydeHuWe  MarHuTHOTO  MOJIA
MOCTOSIHHBIX MAarHUTOB IpU MX OOBEIMHEHUU U Pa3/ICICHHM.
HccenenoBanue AEMCTBUSA 2JIEKTPUYECKOIO TOKA HA MAarHUTHYIO
cTpenky. OMbITBI, JAEMOHCTPUPYIOLIME 3aBUCHMOCTb CHJIBI
B3aMMOJICHCTBUS KaTYIIKHM C TOKOM W MarHuTa OT CHUJIbI TOKa U
HampaBJIeHUss TOKa B  KaTymke. M3ydeHuwe pelicTBus
MarHMTHOTO I0JI Ha MPOBOJHUK ¢ TOKOM. KoHcTpynpoBanue u
uzyueHue paboTsl anekrpoasuratens. Msmepenune KIIJ]
AIIEKTPOJIBUTaTENIbHON YCTaHOBKH. OIBITHI 110 MCCIEI0BAHUIO
ABJIGHUS  JJIEKTPOMArHUTHOM  MHIYKIUHU:  UCCIIEJJOBaHHE
M3MEHEHUH 3HaYeHMsI U HaIlPaBJIEHUSI HHAYKIHOHHOTO TOKa

du3znueckue SBICHUSI B OpUpoAC: SJICKTPUUCCKUC SBJICHUA B
aTMOC(I)Cpe, QJICKTPUYCCTBO JKUBBIX OPraHU3MOB, MArHUTHOC
IIO0JIC 3CMJ'II/I, z[peﬁ(b INOJIFOCOB, POJIb MATrHUTHOI'O IIOJIA JJIA
KU3HHU Ha 3CMJ'IG, IOJIAPHOEC CUAHUC

71.22

TexHudyeckue  yCTpOMCTBA: 3IEKTPOCKOII, aMIIepMeTp,
BOJIBTMETP, pEeOCTaT, CYETYUK JJICKTPUYECKOM DHEPIuUH,




AIIEKTPOOCBETUTEIHHBIC puooPHI, HarpeBaTeIIbHbBIE
ANEKTPONIPUOOPHI (mpumepsr), ANEKTPUICCKHE
NPEOXPaHUTEIH, AIIEKTPOMArHuT, AJIEKTPOABUTATEIh
MOCTOSTHHOTO TOKa, TeHEPATOp MOCTOSTHHOTO TOKA

9 KIIACC
Kon
Konx anemenra IIpoBepsiemble 2JIEMEHTHI COAEPIKAHMS
paznena
MEXAHUWYECKUE SBJIEHUA

8.1 Mexannyeckoe aBwkeHue. MarepuanbHas Touka. Cucrema
oTcuéra

8.2 OTHOCUTENBHOCTh MEXaHUYECKOTO TBUKCHUS

8.3 PaBHOMEpHOE NPAMOIMHEHHOE IBHKCHHE
#i##Par###HepaBHOMEpHOE MPSAMOJIMHEHHOE JIBUKEHUE.

8.4 CpenHsisi 1 MTHOBEHHAsl CKOPOCTb Tejla MpPU HEPaBHOMEPHOM
JIBUKCHHAH

8.5 Yckopenue. PaBHOYCKOpEHHOE MPSMOJIIMHEHHOE TBUKCHHE

8.6 #H##Par###CBoboHOe ageHue. OnbIThl [ amunes
###Par###PaBHOMEepHOE NBIDKEHUE MO OKpY:KHOCTH. [lepnon u

8.7 gactota oOpameHusi. JluHeliHas W  yrioBas CKOPOCTH.
LleHTpOocTpeMUTENBHOE YCKOPEHHE

8.8 Ilepssiii 3akoH HptoTOHA

8.9 Bropoii 3akon Herotona

8 8.10 Tperuii 3akon HeroToHa

8.11 #H##Par###1 [puHuun Cyneprno3uiuy Cuil

8.12 Cuna ynpyrocru. 3akoH ['yka

8.13 #H##Par#H##Cuna  TpeHHs: cuiIa TPEHHUS CKOJBXEHHS, CHUIIa
TPEHUSI TIOKOSI, IPYTUE BHIIBI TPSHUS

8.14 #HHPar###Cuna TSHKECTM W 3aKOH BCEMHUPHOTO TATOTEHUSI.
Yckopenue cBOOOTHOTO TaICHUS

8.15 IBwxkenne miaHer Bokpyr Comnua. IlepBas kocMmuueckas
ckopocTh. HeBecomocTh u nieperpysku

8.16 PaBHOBecue marepuanbHON TOUKU. AOCOIIOTHO TBEPJOE TEJIO

8.17 ###Par###PaBHOBecHe TBEPIOro TeNa C 3aKPEMJIEHHOW OCBHIO
BpauieHus. MomeHT cuibl. LleHTp TsxecTn

8.18 Nwmnynee Tena. M3Menenue ummynbca. UIMIynsc cuiibt

8.19 3aKOH COXpaHEeHHUsI UMITYJIbCa

8.20 #HHPar###PeakTUBHOE IBIKEHUE




8.21

Mexanunueckasi paboTa 1 MOIIHOCTb

8.22

8.23

Pabora cui TsKeCTH, ympyroctd, TpeHus. CBs3b DHEPIHMH U
paboThI

[ToTennanpHas SHEPrusl Teia, MOJHATOTO HaJ MOBEPXHOCTHIO
3eMiin

8.24

8.25

8.26

[ToTenumanpHas YHEPTUs CKATOU MPYKUHBI

#H##Par###Kunernueckas sHeprus. TeopemMa O KHHETHYECKOM
SHEPIrUn

H##H#Par###3akoH cCOXpaHEeHUsI MEXaHUYECKOM dHeprun

8.27

8.28

[IpakTuueckue paboOTHI:

OnpeneneHne CpeaHEH CKOPOCTH CKOJIBKEHUS OpycKa HIu
JBUKEHMSI IIapuKa IO HaKJIOHHOM IuiockocTH. OmpeneneHue
YCKOpPEHHUsI Tella TpU PABHOYCKOPEHHOM JBIDKEHHH 10
HAaKJIOHHOH IUIOCKOCTH.

HccnenoBanne  3aBUCUMOCTH TYyTH OT  BpPEMEHU  IpU
PaBHOYCKOPEHHOM JIBI>KEHUHU 0€3 HaualbHOU CKOPOCTH.
[IpoBepka TUMOTE3bI: €CIU MPU PABHOYCKOPEHHOM JIBHKEHUU
0e3 HavyalbHOW CKOPOCTH MYTH OTHOCSTCS KaK Psii HEUETHBIX
yucel, TO  COOTBETCTBYIOIIME  IPOMEXYTKM  BpPEMEHU
OJTMHAKOBEI.

HccnenoBanue 3aBUCUMOCTH CUJIBI TPEHUS CKOJIBKEHUS OT CUJIBI
HOpMajbHOrO naBieHus. OmnpeneneHue kodd@uiMeHTa TpeHus
CKOJIbJKEHUS. Onpenenenue KECTKOCTH HPY>KUHBIL.
Omnpenenenue paboOTbl CHUJIBI TPEHUS MpPU PaBHOMEPHOM
JBIDKEHUM  Tela MO  TOPU3OHTAIBHOM  MOBEPXHOCTH.
Omnpenenenue pabOThl CHIIBI YIPYTrOCTH MpU MOABEME Ipys3a C
HCII0JIb30BAHUEM HEMOBUKHOTO U TOJIBUYKHOTO OJIOKOB
dusnueckue sBJICHHWS B NpPUPOAE: MNPWIMBBI M  OTJIMBBHI,

JABHXKCHUC TIJIAHET ConneyHo CHUCTCMBbI, pCAKTHUBHOC NBUKCHUC
JKUBBIX OpTaHHU3MOB

8.29

Texundeckue YCTpOﬁCTBaZ CIIMAOMETP, AATYHUKH I1I0JIOKCHUA,
pPacCToOAHNA U YCKOPCHUS, paKEThI

MEXAHNYECKUE KOJIEFAHHMA 1 BOJIHBI

KonebarensHoe JABHIKCHUC. OcHoBHbBIC XapaKTCPUCTHUKU

91 KoJIeOaHU: TIepUO/I, YacTOTa, aMILIUTY1a
9.2 MareMaTtnueckuii ¥ TpPYXKUHHBIM MasTHHUKHU. lIpeBpaimenne
' SHEPTUH MPHU KoJIeOaTeTbHOM JIBUKEHUU
9.3 3aryxaromue konebanus. Beinyxennsie konebanus. Pezonanc
Mexannueckne BOiHbL.  (CBOWMCTBA MEXaHMYECKHX  BOJIH.
9.4 [IpononbpHbIe U MONEpeYHbIE BOJIHBI. J[11MHA BOJIHBI U CKOPOCTH

e€ pacnpocTpaHeHus. MexaHnyecKue BOJIHBI B TBEPAOM TEIE,
CECMUYECKUE BOIHBI




9.5

3Byk. ['poMKOCTB 1 BbICOTa 3BYKa. OTpaskeHuE 3ByKa

9.6

9.7

NudpasByk u yapTpa3Byk

[IpakTuueckue padbOTHI:

Omnpenenenue 4acTOThl U epUoAa KoJaeOaHui MaTeMaTHYECKOTO
MasiTHUKA.

Omnpenenenue 4YacTOTHl W Iepuoja KoJeOaHWN MPYKUHHOTO
MasiTHUKa

Hccnenosanue 3aBUCHUMOCTH nepuoaa Kosie0aHui
IIOJIBEILIEHHOTO0 K HUTH Tpy3a OT JUIMHbI HUTH. MccnenoBanue
3aBHCUMOCTH TIE€PHOAA KOJICOAHUH NPYKHUHHOTO MasTHHUKA OT
Maccel Tpy3a. [IpoBepka HE3aBUCUMOCTH TiepHOAa KoJjeOaHWi
rpy3a, MOJABEIIEHHOTO K HUTH, OT MAacChl Ipy3a M XKECTKOCTU
npyxuHbl. MI3Mepenne yckopeHus cBOOOAHOTO MaieHUs

9.8

@u3nyeckue SABICHUS B MOPUPOJE: BOCIPHUATHE 3BYKOB
JKUBOTHBIMH, 3€MJIETPSICEHHE, CEMCMHUYECKHUE BOJIHBI, I[yHAMHU,
9X0

9.9

TexHuueckue ycTpoicTBa: 3X0JI0T, UCIIOJIb30BaHUE YIIbTPa3BYKa
B OBITY U TEXHHUKE

OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMAI'HUTHBIE BOJIHbBI

101 DNEeKTPOMarHUTHOE  TOJIe.  DJEKTPOMAarHUTHBIE  BOJIHBEIL.
' CBoiicTBa dIIEKTPOMArHUTHBIX BOJTH

10.2 [Ikana 371€KTPOMarHUTHBIX BOJIH

10.3 DnekTpoMarHuTHas rnpupoja ceera. Ckopocts cBeta. BomHoBBIE
' CBOMCTBA CBETA

10 [IpakTuueckue padbOTHI:
10.4 N3yueHne CBOWCTB JJIEKTPOMArHUTHBIX BOJH C IOMOUIBIO
MOOWIBHOTO TenedoHa

105 dusnueckue SBIEHUS B NpUpPOjE: OHONOTHYEcKOoe AeHCTBHE
' BUJIMMOT0, YIBTPa(UOIETOBOTO U PEHTI€HOBCKOTIO M3ITy4eHHIt

10.6 TexHMUecKue yCTPOWCTBA: MCIIOJIB30BAaHUE AJIEKTPOMArHUTHBIX
' BOJIH JIJIS1 COTOBOM CBA3H

CBETOBBIE ABJIEHU A

111 JIyueBas monens ceera. Mcrounuku cBeta

11.2 [IpsimonnHENHOE pacpoOCTpaHEHHUE CBETA

11.3 Otpaxenue cBeta. [1nockoe 3epkano. 3aKOH OTpaKeHHs CBETa

11 114 [Ipenomnenue cBeta. 3akoH mnpenomieHus cBeta. l[lomHoe
BHYTpPEHHEE OTPaXCHHE CBETa

11.5 JIunza. Xop jty4yen B IMH3e

11.6 Onrtuueckas cucrema QoTtoarmapara, MUKPOCKOIIA U TeJIeCKOoIa

117 I'maz  kak  onrudeckas  cucrema.  biauzopykoctb U

JaJIbHO30PKOCTH




12

Paznoxenune Oenoro cBera B croekTp. Ombitel HploToHA.

118 CrnosxeHue CieKTpaJbHBIX IIBETOB. Jlucnepcus cBeTa
[IpakTuueckue padbOTHI:
###Par###lccnenoBanue  3aBUCHUMOCTH  YIJla  OTPaKEHHUS
CBETOBOI'O JIy4a OT yIJla aJeHHUs.
#H#HPar###13ydenre XxapakTepUCTHK M300paskeHHs TpeaMeTa B
IJIOCKOM 3epKajie.
#H##Par###ccnenoBanie 3aBUCHUMOCTH  YIUIa  TIPEIIOMIICHHS
CBETOBOIO JIy4a OT yrja MaJeHUs Ha TpaHUIE «BO3AYX —
11.9 CTEKJIO».
##H#Par###1 lonydenue n300paXeHUH ¢ TIOMOIIBIO COOMpAroIIen
JIUH3BI.
###Par###Onpenenenue GOKYCHOTO PACCTOSHUS M ONTHYECKOU
CWJIBI COOMPATOIIEH JIMH3HI.
#A##Par###OnbITHI IO Pa3TI0KEHUIO OEIOT0 CBETA B CIIEKTP.
H#A##Par###OnbITL 0 BOCHPHUATHIO IIBETa MPEAMETOB MPU HUX
HaOJII0/ICHUU Yepe3 I[BETOBbIC (PUIBTPHI
®dusnueckue sBIeHus B mnpupone: 3atMmenus Comnua u JIyHsl,
11.10 I[BeTa TeJ, ONTHYECKHE sIBICHHS B aTMmochepe (mBeT HeOa,
pedpakius, pagyra, MUPax)
11.11 TexHuueckue yCTpoilcTBa: OYKHM, IepHUCKol, (¢oToanmnapar,
' ONTHYECKUE CBETOBOJIBI
KBAHTOBGIE SABJIEHUA
121 OneiTel Pe3zepdopna u miaHeTapHas Mojenb aTtoma. Mojenb
' aroma bopa
12.2 Hcnyckanue u  MorjouieHne cBera aTtoMoM. KBaHTHI
' JluHeHyaTeie CeKTPhI
12.3 PaguoaktuBHOCTH. Anb(da, OeTa- 1 raMmMa-u3IydeHHs
124 Crpoenune atoMHoro siapa. HykinoHHas Moziens aTOMHOTO siipa.
' H30TOMBI
125 PagunoaktuBHble npeBparienus. [lepuoa momypacnaga aTOMHBIX
' saep
126 SAnepHble peaknuH. 3aKOHBl COXPAHEHHs 3apsiOBOrO U
' MAacCOBOTO YHCEI
12.7 DHeprust CBSI3HM aTOMHBIX sifiep. CBsI3b MacChl M SHEPTHA
12.8 Peaknuu cunresa u aenenus snaep. Mcrounnku sHeprun ConHua
' 1 3BE3]1
12.9 SAnepHas sHepreTtuka. J[elicTBUE paJuOAKTUBHBIX U3IYYEHUN Ha
' JKUBBIE OPTaHU3MBI
[IpakTuyeckue pabOTHI:
12.10 HaGmronenre CrijlomHbIX U TUHEHYATBIX CIIEKTPOB U3ITYUCHHS.

HccnenoBanme TpekoB: M3MEPEHHE JHEPrMM  YaCTULIBIIO




TOPMO3HOMY ITyTH (110 (hoTOoTpadusiM).
W3mepenne painoakTHBHOTO (hoHA

12.11

dusnueckue SIBIICHUS B HIpUpOAE: €CTECTBEHHBIN
panuMOaKTUBHBIA (OH, KOCMHYECKHE JIy4H, pPaJHOAKTUBHOE
U3JIy4CHUE IPUPOAHBIX MUHEPAIIOB, ACHCTBUE PaJMOAKTHUBHBIX
M3JIy4CHUH Ha OPraHU3M 4eJIOBEKa

12.12

TexHuueckue ycTpoicTBa: CIEKTPOCKOIN, WHAMBUIYyalIbHBbIH
JO3UMETp, KaMepa Bunbscona




IPOBEPSIEMBIE HA OI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBLHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUS

Kon
NpoBepsieMOro
TpeOOBaHMS

IIpoBepsiemble TpeGOBaHUS K MPeIMETHBIM pe3yJibTaTaM 0a30BOro
YPOBHSI OCBOCHHUS OCHOBHOI 00pa30BaTe/IbHOM MPOrPaMMbl OCHOBHOT'0
o0miero oopaszosanusi Ha ocHoBe PI'OC

[Tonnmanue ponu (U3MKU B Hay4dHOH KapTHHE MHUpPaA; cHOPMUPOBAHHOCTH
0a30BbIX MPEACTaBICHUI O 3aKOHOMEPHOW CBSI3M M I03HABAEMOCTH
SABIIGHUW  TPUPOIBI, O  POJIM  OKCIepuMeHTa B  (Qusuke, O
cuctemMooOpasyromnie ponu (QU3MKA B Pa3BUTHH ECTECTBEHHBIX HayK,
TEXHUKU U TEXHOJIOTMH, 00 3BOMIOLMU (PU3MYECKUX 3HAHUM U MX POJIU B
LIEJIOCTHOM €CTECTBEHHOHAy4YHOW KapTHHE MHpPA, O BKJIAJAEC POCCUHCKHUX U
3apyOeKHBIX YICHBIX-(PU3UKOB B Pa3BUTHE HAYKH, OOBSICHCHHE MPOILIECCOB
OKpY’KaroIllero Mupa, pa3BUTHE TEXHUKU U TEXHOJIOTUH

3HaHusA O BHJAX MaTepuu (BELIECTBO M IOJIE), O JBWKEHMU Kak criocode
CYILECTBOBaHHUsI MaTepuu, 00 aTOMHO-MOJEKYJISIPHOW TEOpUU CTPOEHUS
BEIIECTBA, O (PU3NYECKON CYITHOCTH SIBJICHUU MPHUPOIBI (MEXaHHYECKHX,
TEIUIOBBIX, JIEKTPOMArHUTHBIX U KBAaHTOBBIX); YMEHUE Pa3JinyaTh SIBICHUS
[0 ONHMCAHUI0 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 NOHATMHHOIO anmapara ¥ CHMBOJIMYECKOIO S3bIKA
GU3MKM M HUCHOJB30BaHUE HUX JJIs pelIeHUs Y4eOHBIX 3a/Jay; yMEHHE
XapaKTepu30BaTh CBOMCTBAa TeJ, (HU3UYECKUE SBICHHUS M IPOLECCHI,
UCTONB3Ys QyHIaMEHTAJIbHBIE U SMIUPUYECKUE 3aKOHbI

YMeHHne ONuChIBaTh HM3yYEHHBIE CBOMCTBA TEN W (PU3UUYECKHE SBICHUS,
UCTIONB3Ys PU3UUECKUE BETUIHHBI

Brnagenue ocHoBaMH METOAOB HAy4YHOTO MO3HAHHS C YYETOM COOIIOICHUS
MpaBmII OE30MaCHOTO TpyAa: HabMoIeHNe PU3NIECKUX SIBICHUI:

YMEHHE CaMOCTOSTEIBHO COOHMpATh SKCIICPUMEHTAILHYIO YCTAaHOBKY U3
JTAaHHOTO Ha0opa 00OpyAOBaHUS MO WHCTPYKIIMU, OMUCHIBATH XOJI OMBITA U
3aMUChIBaTh €0 PE3yJbTaThl, (HOPMYINPOBATH BHIBOJIBI;

MMPOBCACHUEC IMPAMBIX W KOCBCHHBIX I/I3MepeHHﬁ (1)I/I3I/I‘-IGCKI/IX BCIIMYHNH:
YMEHHE  IUIAHHPOBAaTh  HM3MEPEHHs,  CaMOCTOSTENbHO  COOUpAaTh
AKCIIEPUMEHTATIbHYI0 YCTAaHOBKY [0 HWHCTPYKIIUH, BBIYUCIATH 3HAUCHUE
BEJIMUMHBI M aHAJTM3UPOBAThH MOJYUYEHHBIC PE3YNIbTATHI C YUETOM 3aaHHOMN
IIOTPELIHOCTH Pe3yIbTaTOB U3MEPEHUN;

NPOBE/ICHUE HECIIOKHBIX IKCIEPUMEHTATBHBIX WCCIICIOBAHHIA;
CaMOCTOSITENIbHO COOMPATh AKCIEPUMEHTAIBHYIO YCTAHOBKY M MPOBOIUTH
UCCIIC/IOBAaHUE 110 WHCTPYKLWH, TPEACTABISATh MOJYYCHHBIE 3aBUCUMOCTH




¢u3nUeckux BEIMYMH B BUAe TaOMMI W Tpa(uKOB, YYUTHIBAThH
HOTPEITHOCTH, JIeJIaTh BBIBOJIBI IO PE3yJIbTaTaM MCCIIeOBAHMS

[ToHnMaHue XapaKTEpHBIX CBOWCTB (PU3MYECKUX MOAENeH (MaTephaibHas
TOYKa, a0COTIOTHO TBEPAOE TEIO, MOJEIU CTPOCHUS ra3o0B, >KUAKOCTEH U
TBEPABIX TeJ, IUIAHETapHas MOJEIb aToMa, HYKJIOHHAs MOJEIb aTOMHOIO
A1pa) U yMEHUE IPUMEHSATH UX JJI51 00bsACHEHNUS (PU3NYECKUX TPOLIECCOB

VYMeHune 00BACHATh (PU3NUECKHUE TPOLECCHl U CBOICTBA Tell, B TOM YHCIE U
B KOHTEKCTE€ CHTyallud NpPaKTUKO-OPUEHTHPOBAHHOTO XapakTepa, B
YaCTHOCTH, BBISBJIIATD MMPUIUHHO-CIICACTBCHHBIC CBA3HU n CTPOUTH
O0OBSICHEHHE C OMOpOW Ha M3yYCHHBIE CBOWMCTBA (PM3UYECKUX SIBJICHUH,
¢du3nUecKre 3aKOHbI, 3AKOHOMEPHOCTH U MOJIEITN

YMmenue pemiats pacuéTHble 3aqaun (Ha 6a3e 2 — 3 ypaBHEHUI), UCTIONB3YS
3aKOHBI U (HOPMYIIBI, CBS3BIBAIOIINE (PU3UUYECKHE BEIMYMHBI, B YACTHOCTH,
3aMUChIBaTh KPAaTKOE YCIIOBUE 3a/layM, BBIBIISITH HEAOCTAIOUIUE JaHHBIE,
BBIOMpPATh 3aKOHBI W (GOPMYNbBI, HEOOXOAWMBIE sl €€ pelieHus,
UCIIOJIb30BaTh CIPABOYHBIE JaHHbIC, IPOBOAUTH pacué€Thl U OLEHUBATh
PEATMCTUYHOCTD MOJTYYSHHOTO 3HA4YeHHs (PU3MYECKON BEIWYUHBI, YMEHUE
OMpeAeNATh Pa3MEpPHOCTh (U3MUYECKON BEIMYUHBI, MOIYYEHHOW MpHU
pEIIeHUH 3aa4n

YMeHne XxapakTepu30BaTh PHUHIMIIBI I€UCTBUS TEXHUYECKUX YCTPOWCTB, B
TOM 4YHcJie OBITOBBIX HPUOOPOB, U TMPOMBIIUIEHHBIX TEXHOJOTHYECKUX
IPOIIECCOB M0 UX OMHMCAHUIO, UCHOJIb3ys 3HAHUS O CBOMCTBAaX (PU3MYECKUX
SBJICHUN U HEOOXOMMble (PU3NUYECKHE 3aKOHOMEPHOCTH

10

YMeHue ucnoib3oBaTh 3HAHUS O (U3NYECKUX SIBJICHUSX B IOBCEIHEBHOU
JKU3HU i oOecriedeHus O€30MacHOCTH MpU OOpalieHUH € OBITOBBIMU
npuOopaMi M TEXHUYECKHMHU YCTPONCTBAMH, COXpPAHEHHUS 3/10pPOBbS U
COOJIIOJIEHHs] HOPM HKOJIOTMYECKOT0 MOBEJCHUS B OKpYKaoLIeH cpee;
NOHUMaHHe HEOOXOAUMOCTH TPUMEHEHUS JOCTHXKEHUH (UMK U
TEXHOJIOTHH JUIsl pallMOHAJIBHOTO MTPUPOJOIIOIB30BAHUS

11

OnelT  moucka, MpeoOpa3oBaHUS W TMPEACTaBlIeHUs  HHGOpPMaLUU
¢u3nueckoro - cojepkKaHMs C  MCIOJB30BaHMEM  HH(pOPMAIMOHHO-
KOMMYHHMKAaTUBHBIX TEXHOJIOTWH; YMEHHE OLIEHUBAaTh JOCTOBEPHOCTh
NOJy4eHHOM MH(OpMalmuMu Ha OCHOBE HMMEIOLMXCA 3HAaHUM |
JIOTIOJTHUTEIbHBIX MCTOYHUKOB; YMEHHE HCIIOJIb30BAaTh IPH BBINOJIHEHUU
yuyeOHbIX 3aJaHMil  HAYYHO-TIONMYJSIPHYIO  JIUTEpaTypy (U3NYECKOro
coJlep’KaHusl, CIIpaBOYHble MaTepuaibl, pecypchl ceT HTepHeT; BianeHue
0a30BbIMU HaBbIKaMU MpeoOpa3oBaHus MH(POpPMALMHM U3 OJIHOM 3HAKOBOM
CUCTEMBl B JpYI'yl0; yMEHHE co37aBaTb COOCTBEHHbIE MHUCHbMEHHBIE U
YCTHBIE COOOIIEHHUS HAa OCHOBE MH(OPMAIIMH U3 HECKOJIBKUX HCTOUHUKOB




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. 3aBUCUMOCTh KOOPpAHUHATLI TCJIa OT BpEMCHU
B ClIydac paBHOMCPHOI'O HpHMOHHHCﬁHOFO JBHXKXCHUA:

13 x()=x,+vft

I'paduxku 3aBucMMOCTM OT BpEMEHU M [MPOEKUUH CKOPOCTH, IPOEKIUU
IIEpEMEIECHUS, IIyTH, KOOPAUHATHI IIPY PABHOMEPHOM MPSIMOJIMHENHOM JABUKECHUU

3aBUCHUMOCTh KOOpJAMHATBl Tejla OT BPEMEHM B Clyya€ pPaBHOYCKOPEHHOI'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 NNPOCKIOWHN YCKOPCHUA, IMPOCKIUN CKOPOCTH,
MpoCKIrU ICPEMCHICHUA, KOOPAWHATHI IIPpU PABHOYCKOPCHHOM HpﬂMOJ’IHHCﬁHOM
JBHXXCHHUHN

CBobonHoe mnanenue. Dopmynbl, OMNHCHIBAIOIIME CBOOOJHOE NAJAEHHE Teja IO
15 | BEPTHKAmA (IBUKeHUE Teja BHU3 WJIM BBEPX OTHOCHUTENIBHO IMOBEPXHOCTH 3EMIIN).
' I'paduku 3aBUCUMOCTH OT BPEMEHHM JJISl POCKIIMU YCKOPEHUS, IPOSKIIUN CKOPOCTU U

KOOpPJAUWHATHI ITPpU CBO6OI{HOM MMaACHUU TCJIa 110 BEPpTUKAIIN

CKOpOCTh PaBHOMEPHOTO JIBMKCHHS TeJia 10 OKPYKHOCTH. HarpasiieHre ckopocTH.
16  dopmyna s BBIYUCICHHS CKOPOCTH 4Yepe3 paauyc OKPYKHOCTH W TIEPUOJ
oOparreHus:




LenTpocTpemurenbHoe yckopenue. HarpaBieHne HeHTpOCTPEMUTENBHOTO YCKOPEHUS.
®opmyrna il BBIYUCICHUS YCKOPEHUS:

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

Macca. ITnotHocTs BemecTBa. @opmyiia JIJisl BBIYUCICHUS TTIOTHOCTH:

_m

1.7 V
1.8 = Cwua — BexropHas puzmueckas BenmunHa. CIOKEHHE CHIT
1.9  SIBnenme unepuuu. [lepBrrit 3akon HproToHA
Bropoii 3akon HeroToHa:
110 F=m-a
CoHanpaBlIeHHOCTb BEKTOpa YCKOPEHUS TeJla U BEKTOpa CUJIbI, IEHCTBYIOIIEH Ha TEIO
Bzaumopeincteue ten. Tperuit 3akoH HeroToHa:
1.11 F p —F1—>2
TpeHne mokos M TpeHHE CKOJIbKeHUs. PopMyrna Uisl BBIYMCICHHUS MOAYISl CHIIbI
TPEHUSI CKOJIbKEHHUS:
F_=u-N
1.12 p=H
Hedopmarus tena. Yopyrue u Heynpyrue aegopManun. 3aK0H yopyrou 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 MaieHusl.
dopmyiia s BBIYUCICHUS CHIIBI TSOKECTH BOJIM3H MOBEpXHOCTH 3emiu: F = mg.
JBuxenue mnaner Bokpyr Connua. IlepBas kocmuueckast ckopocts. HeBecomocTs n

Heperpy3Ku
Hmnynbc Tena — BeKTOpHas pu3ndeckasi BelIMYMHa.
p=mi
HNmnynbe cucremsl Ten. U3MeHenne umnynbsca. MMIynbse cuiibl
3aKOH COXpaHEHUsl UMITYJIbCa JJIsl 3AMKHYTOM CUCTEMBI TEN:
D=0, i, U, =const
PeakTuBHOE ABUXKEHUE

Mexannueckas pabota. @opmyna st BEIYUCICHHS paOOThI CHITHL:

A=Fsoosc

Mexanuueckass MOIITHOCTb:

=24
I

Kunernueckas u noreHmanbHas sHeprus. @opmya i BBIUMCIEHUS KHHETHYECKON
SHEPruu:

2
E M
2
Teopema o knHeTHUECKOU dHEeprun. Popmyra i BBIYUCICHUS TOTCHIIMAIBHON
SHEPIUHM Tella, IOJIHATOrO
HaJ 3eMIIEN:

E,= mgh

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

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

1.20

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




M +M +..=0
[ToaBuxHBIN 1 HeTTOABKHBIN O710KK. KITJI mpocThIx MeXaHH3MOB,

n= Anonesnas
A‘S&I‘IZEEBEEHH

1.21

JlaBiienue TBEpIOTO TENA.
dopMyia i1 BBIYMCIICHMS NAaBJICHUs TBEPIOIO Tea:
F
pP= ch
JaBnenue ra3a. ATMocgepHoe AaBlICHHE.
FI/IIlpOCTaTI/I‘-IeCKoe JaBJICHUC BHYTPU KUAKOCTHU.
d)opMyJIa AJI1 BBIYHUCJIICHUA JAaBJICHUS BHYTPH ) KUAKOCTH!

p=pgh+p_,

1.22

1.23

3axoH [lackans. 'mapaBaudeckuii npecc

3akoH Apxumena. @opmyia Uil ONpEAeSICHNs BBITAJKUBAIOLIEH CUIIbL, AEUCTBYIOIIECH
HAa TeJo, MOTPYKEHHOE B KHUAKOCTh WU Ta3:

Fap =PEV

Ycnopue nmiapaHus Tena. IlmaBanue CYZAOB H BO3AYXOILJIAaBAHUEC

1.24

1.25

Mexannueckue koyieOaHusa. AMIUIMTY/AQ, MEpUOJ M 4YacTtoTa Kojebanuii. dopmyna,
CBSI3BIBAIOIIASl YACTOTY U MEPUOJ KOJIeOaHUH:

voL
T

Marematuueckuii ¥ NOpPYXKUHHBIM ~ MasTHUKUA. [IpeBpamieHue sHeEprum  Ipu
K0JIeOaTeIbHOM JIBUKEHUHU

1.26

3aryxaromue Konebanus. BeinyxxaeHnsie konedanus. Pezonanc

1.27

1.28

Mexanuueckue BOJHBL [Ipo1osibHbIC U TIONIEPEYHbIC BOJIHBI. J[JIMHA BOJIHBI U CKOPOCTh
pacrpocTpaHeHUs BOJHBI:

h=v-T

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

1.29

IIpaxmuueckue pabomul

W3mepenue cpeHeil TIIOTHOCTH BEIIECTBA; apXUMEIOBOM CHITBI; )KECTKOCTH TIPYKUHBL;
K03 pHLIMEeHTa TPEHUS CKOJIbKEHUS; paOOThI CHIIBI TPEHUS, CHIIBI YIIPYTOCTH; CPEIHEH
CKOpOCTH JBIJKEHHS OpycKa MO HAKJIOHHOM IUIOCKOCTH; YCKOpEHHs Opycka IpH
JIBIDKEHUM 10 HAKJIOHHOW  IUIOCKOCTH; 4YacTOThl M  Hepuoja  KoJjeOaHMi
MaTeMaTHYECKOro0 MasiTHUKA; YaCTOTHI U MEpHoIa KojleOaHuil Mpy>KUHHOTO MasTHUKA;




MOMEHTa CHJIbI, ACHCTBYIONIETO Ha pbIYar; paOdOThl CHIIBI YIPYTOCTH TMPHU MOABEME
rpy3a ¢ HOMOIILIO HETIOABIKHOTO 0JIOKA; paOOThI CHIIBI YIIPYTOCTH MIPH MOIBEME TPy3a
C MIOMONIBIO MOIBHYKHOTO OJIOKA.

HccnenoBanue 3aBUCUMOCTH apXUMEIIOBOM CHIIBI OT 00bhEMa MOTPY)KEHHOW YacTH Tea
U OT IUIOTHOCTH HJKOCTH; HE3aBUCHMOCTH BBITAIIKMBAIOIICH CHIIBI OT MacChl TeJa;
CUJIbI TPCHHUA CKOJIBXKCHHA OT CHJIBI HOPMAJIBHOI'O JABJICHUA U OT poOJa MOBCPXHOCTHU,
CWJIBI YIPYrOCTH, BO3HUKAMOIICH B MPYKUHE, OT CTEHCHH Ae(OpMalud MPYKUHBL
YCKOpEHUsl OpyCKa OT yria HAaKJIOHA HANPaBIIONIEH; Mmeproja (4acTOThl) KOJeOaHMiA
HUTAHOI'O MasiTHUKA OT AJIMHBI HUTH, IICpHUOIa KOHe6aHHﬁ MPY>XUHHOI'O MasATHUKaA OT
Macchl Tpy3a M JKECTKOCTH TMPYKUHBI, HCCICIOBAHUE HE3aBUCUMOCTH TIEpHOAA
KOJICOAHUH HUTSHOTO MasTHHKAa OT Macchl rpysa. [IpoBepka ycCiOBUSI paBHOBECHS
pblyara

Qusuueckue A61eHUs 6 npupooe. MPUMEPHl IBUKEHUS C Pa3IMYHBIMU CKOPOCTSIMH B
JKUBOW 1 HEKUBOW MPUPOJE, ACUCTBUE CUIIBI TPEHUS B IPUPOJE U TEXHUKE, IPUITUBBI U
OTIUBBI, JBHXKEHUE IUIaHET COJIHEYHOH CUCTEMBI, PEAKTHMBHOE IBUXCHHME >KUBBIX

1.30 OpPraHU3MOB, PblUaru B Telle 4YeJIOBEKa, BIMSHUE aTMOC(PEpPHOrO JaBJICHUS HA JKUBOU
OpraHusM, IIJJaBaHHWE pbIO, BOCIPHUATHE 3BYKOB JKMBOTHBIMH, 3€MIIETPSICEHUE,
ceificMu4eckue BOJHBI, IIyHAMH, 3XO
Texnuueckue ycmpoiicmeéa: CIAJOMETp, JAaTYUKH TIOJIOKEHHS, pACCTOSHUS U
YCKOPEHHUs, AMHAMOMETD, MOJIIIUITHUKY, PAKEThl, pbluar, MOJBUKHbIN M HENOIBUKHBIH

1.31 Onoxu, HaKIIOHHAS TUIOCKOCTb, MPOCTHIE MEXaHU3MBI B OBITY, COOOIAOIIUECS COCY/IbI,
YCTPOMCTBO BOZOIPOBOJIA, TMAPABIMUECKUH ITpecc, MaHOMETpP, GapoMeTp, BBICOTOMED,
HOPILIHEBOW HACOC, apEOMETP, IXOJIOT, UCIIOIb30BaHUE YIIbTPa3BYKa B ObITY U TEXHUKE

2 TEIUJIOBBIE ABJIEHU A
OCHOBHBIE TOJIO)KEHUSI MOJIEKYJIIPHO-KUHETUYECKONH TEOpUU CTPOEHMS BEILECTBA.

21 Mogenn  TBEPOOTO, OKUAKOTO W Ta3000pa3HOTO  COCTOSIHMH  BEIIECTBA.
Kpucrammmyeckue n amopHbIe TENa

99 JIBmxkenue dacTtull BemiecTBa. CBsi3b CKOPOCTH JIBUXKEHHS YacTUL[ C TeMIepaTypoil.

' bpoyHoBckoe nasmxenue, iuddysus

2.3 ~ CmaunBaHUWE W KallWUISIPHBIC SBICHUS

2.4  TemnnoBoe pacuIMpeHHe U CKaTHe

2.5  TemnoBoe paBHOBecHE

26 Buytpennsist sneprus. Pabota u teruionepeaya kak crocoObl HN3MEHEHHUs BHYTPEHHEH

' SHEPruu

2.7 Bwuapl Teronepeaayn: TeIIONPOBOAHOCTb, KOHBEKIIHS, U3Ty4eHUE
HarpeBanue u oxiaxaenue tei. KonndecTBo 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. VI3MeHeHHEe BHYTPEHHEH SHEPIHU B MPOLIECCEe UCTIAPCHUS




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

2.11  BnaxHOCTH BO3ayXa
[InaBnenne m xKpucrasmszanus. M3MeHeHne BHYTpEHHEH SHEpruu Npu IUIABICHUU H
KpUCTAITM3aUU. Y IelbHAsl TEII0Ta TUIaBICHUS:
212 0)
- m
513 BHyTpeHHsis sHeprus cropaHus TOIUIMBA. Y IeJbHasl TEIUIOTa CrOpaHUsl TOILIUBA: (| =
' Q/m
2.14  Tlpuniunsl pabotsl TemnoBbix apurareneid. KITJ[ TermoBoro npurarens
Ipakxmuueckue pabomul
W3mepenne ynenpbHOH TEINIOEMKOCTH METAUIMYECKOTO LWIMHIPA; KOJIMYECTBA
TEIUIOTHI, MOJYYEHHOIO BOJOW KOMHATHOM TemmepaTypbl (UKCHPOBAHHOM Macchl, B
515  KOTOPYIO OmymieH HArpeTbli IMIMHAP; KOJWYECTBA TEIUIOTHI, OTAAHHOTO HArPeTHIM
' WIMHIPOM, TI0CJEe OMYCKaHHs €ro B BOAY KOMHATHOW TEMIEpaTypbl; OTHOCUTEIHHOU
BJIQXKHOCTH BO3/yXa; YAEIbHOU TEIJIOTHI IIaBleHUs Jbaa. MccnenoBanue n3aMeHeHus
TEMIEPAaTypbl BOJBI MPH Pa3IMYHBIX YCIOBHSX; SBIEHUS TEIIOOOMEHa TMpHU
CMEIIMBAHUU XOJIOIHOM U Topsiueld BOJbI; poIecca UCIIapeHUS
Qusuueckue A61eHUs 6 NpUpode. TTOBEPXHOCTHOE HATSHKCHNUE U KAIMJUISPHBIC SIBICHUS
2.16 B mpupone, KpucTaiisl B mnpupoae, uziaydenue CoiiHIIa, 3amMep3aHHe BOJIOEMOB,
MoOpckue Opu3bl; 00pa3oBaHKUE POCHI, TYMaHa, UHEs, CHera
Texnuueckue ycmpoticmea: KalWUISIPbl, TPUMEPHl HWCIOJIB30BAHUS KPHUCTAIIOB,
2.17  >KUAKOCTHBIN TEPMOMETp, NAaTUYMK TEMIEpPaTypbl, TEPMOC, CUCTEMa OTOIUICHHS JIOMOB,
THUTPOMETPHI, IICUXPOMETP, TapoBasi TypOWHA, TBUTATENb BHYTPEHHETO CTOPAHHS
3 OJIEKTPOMATHUTHBIE ABJIEHUA
3.1  Dnektpuzanus ten. [IBa BUaa AIEKTPUIECKUX 3apsI0B
3.2  BzammoneiicTBHe 3apspKeHHBIX Tell. 3akoH Kymona
3.3 3aKOH coXpaHEHUs JIEKTPUUYECKOro 3apsaa
3.4 Onektpuueckoe  mnoine.  Hanpsok€HHocTh  anekTpudeckoro  nosid.  [IpuHimun
' CYTIEPIO3UIINH IEKTPUUECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE)
35 Hocurtenn snekrtpuueckux 3apsaoB. JlelicTBHE  SJEKTPUYECKOrO MOJNsS  Ha
' aneKTpudecKkue 3apsbl. [[pOBOTHUKY U TUANEKTPUKH
[TocTossHHBIN ANEKTpUYECKUM TOK. JleHcTBHS 3iekTpuueckoro Toka. Cuia TokKa.
3.6  Hampsokenue.
I=q/t,U=A/q
37 DJIEKTPUIECKOE COTPOTUBIICHUE. Y IeTbHOE IIEKTPUIECKOE CONPOTHUBIICHHE:
' R =pl/S
3.8 3akon Oma a5 yyactka snekrpuueckoi nernm: | = U/R
[TocnenoBarenbHOE COETUHEHUE POBOTHUKOB:
3.9

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




Hapanneanoe COCAUHCHUC ITPOBOJHUKOB PABHOI'O COIPOTUBJICHUA:

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

F

CMelaHHbIe COCAUHCHUA IMTPOBOAHHUKOB

3.10  PaGota u MomHOCTH ekTpuueckoro Toka. A = Ult, P = Ul
3akon Jxxoynsa — Jlenna:
3.11 0=1I 2 pos
312 OnbiT Dpcrena. MarHuTHOE 1MoJie MPSIMOTO MPOBOJHHMKA ¢ TOKOM. JIMHUM MarHUTHOM
' UHIYKIHN
3.13  MaruuTtHoe noje MOCTOSHHOTO MaruuTa. B3anMoaelcTBre MOCTOSSHHBIX MAarHUTOB
3.14  JleiicTBHe MarHUTHOTO TIOJI HA POBOJHUK C TOKOM
3.15  Omsrter @apanes. SABneHue aneKTpoMarainTHON HHAYKIuu. [Ipasuio Jlenma
Ilpaxmuueckue pabomul
H3mepeHne 3JIeKTPUUECKOTO COMPOTUBIICHHS PE3UCTOPA; MOIIHOCTU AJIEKTPUUYECKOTO
TOKa; pabOTHI NIEKTPHUUECKOTO TOKA.
HccnenoBanue 3aBUCUMOCTH CHUJIbI TOKA, BO3HUKAIOIIETO B MPOBOJHUKE (PE3UCTOPHI,
316 JaMITOYKa), OT HANpsDKEHUS! Ha KOHIAX MPOBOJAHUKA; 3aBUCUMOCTH COIIPOTHBIICHUS OT
' JUIMHBI ~ TIPOBOJIHWKA, TUIOMIAJAM €r0 MOMEPEYHOr0 CEYEeHUsT U  yJEIBbHOTO
COIIPOTHBIICHUSI.
[IpoBepka mpaBwia IS DJIEKTPUYECKOTO HANPSOHKEHUS TPH  TOCIEI0BATEIIEHOM
COCMHEHUWU TPOBOJHUKOB, TIpaBWia JJS CHJIBI DIIEKTPHUYECKOTO TOKa IIPH
napanjielbHOM CO€MHEHUH NTPOBOJAHUKOB (PE3UCTOPHI U JIAMIIOYKA)
Qusuueckue A6leHus 6 npupode. DBIEKTPUUECKHUE SBJIEHHMsT B arMocdepe,
3.17  SJEKTPHUYECTBO >KMBBIX OPTaHU3MOB, MArHUTHOE TOJIe 3eMIIH, JPEH( IOITFOCOB, POJIb
MarHUTHOTO TIOJIS JUIs1 )KU3HU Ha 3emIie, OJISPHOE CUSTHHE
Texnuyeckue ycmpoticmea: 3NEKTPOCKOI, aMIIEPMETP, BOJIBTMETpP, PEOCTaT, CUETUHUK
318 DIIEKTPUUYECKOW  DHEPTUH, DIIEKTPOOCBETUTEIFHBIE TPUOOPHI, HArpeBaTeIbHBIC
' AIEKTPOTPUOOpPHl  (TIPUMEPBI), DIEKTPUUECKHE TPEIOXPAHUTENH, dIEKTPOMATHUT,
AJIEKTPOJIBUTATEIH TIOCTOSHHOTO TOKA, TEHEPATOP MOCTOSIHHOTO TOKa
3.19  DnekrpomarHuTHbIC BONHEIL. [lIKkana aneKTpoOMarHuTHRIX BOJH
3.20  Jlyuesas mojueinb cBeta. [IpsMonuHeitHOe pacpocTpaHeHHE CBETa
3.21  3akoH oTpaxkeHus cpera. [Imockoe 3epkano
3.22  TlpenomieHue cBeTa. 3aKOH MPEIOMIICHHSI CBETa
3.23  ucmepcus cBeTa
394 JIunza. Xop nmydeii B nun3e. @okycHoe paccTosiHUEe JUH3BL. OnTHYecKas Cuiia JIMH3bI:
' D=1/F
3.25 I'nma3 kak ontuueckas cucrema. Onrudeckue mpudops
3.96 Ilpakxmuueckue pabomul

HH#Par###113Meperre oNTHYECKON CUITbI COOMpAIOIIe JIMH3bI; (POKYCHOTO PACCTOSHHS




coOuparomield TUH3BI (0 CBOWCTBY pPaBEHCTBA Pa3MEpPOB MpeIMeTa U U300paKeHWs,
KOT'JIa IIPEeIMET PACIIONIOKEH B ABOMHOM (OKYce), IoKa3aTells MPEIOMIICHHUS CTEKIIA.
###Par###ccnenoBanue  CBOMCTBA HM300paKEHHUS, IOJIYYEHHOTO C  ITOMOIIBIO
coOuparomiel JIMH3bI;, M3MEHEHHS (DOKYCHOI'O pACCTOSHHS JBYX CJIOYKECHHBIX JIMH3;
3aBHCHMOCTH YIJIa IPEJIOMIICHHS CBETOBOrO Jiyda OT yrjla MNaJCHHs Ha TPaHHMIIC
«BO3JIyX — CTEKIIO)

Duszuveckue A61eHUS 8 npupode: 3aTMCHUA COJ'IHI_[a u .HYHLI, oBETa TEJ, OIITUYCCKUC

3.27
sBJICHHS B aTMocdepe (1BeT HeOa, pedpakiys, paayra, MUPax)
3.28  Texuuueckue ycmpoticmea.: 09KH, IEPUCKOT, (poToaIapar, ONTHIECKUE CBETOBOIBI
4 KBAHTOBGIE SABJIEHUA
4.1  PaamoakTWBHOCTH. Anb(a-, OeTa-, raMma-u3nydenus. Peakuuu anbda-u 6era-pacmana
4.2 Onbitel Pezepdopna mo paccesuuto anbda-vactuil. [LnanerapHas Moienb aToma
4.3  CocraB aToMHOTrO sigpa. M30TOIBI
4.4  Tlepuon momypacnazia aTOMHBIX P
45  SlnepHble peakuuu. 3aKOHbI COXPAaHEHUsI 3apsI0BOIO U MAaCCOBOI'O YHUCET
Qusuueckue s61eHUsi 8 Npupooe: SCTECTBCHHBIN PalMOAKTUBHBIA (OH, KOCMUYECKUE
4.6  nydd, paJHOAaKTUBHOE M3IyYCHHUE MPUPOJIHBIX MUHEPAIOB, JACHCTBHE PAJHOAKTHBHBIX
M3JIy4CHUM Ha OPraHU3M 4eJIOBEKa
47 Texnuueckue ycmpoiicmea: CIEKTPOCKOIN, WHAWBUIYAIBHBIA JO3UMETp, Kamepa

BI/IHBCOHa, AACPHAA SHEPTCTUKA




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI VI YYUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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