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INOACHUTEJBHASA 3AIIMCKA

[Iporpamma 10 (u3uMKe Ha YpPOBHE OCHOBHOTO 00ImIEro oOpa3oBaHUs
COCTaBJICHa Ha OCHOBE TOJIOKEHUN U TpeOOBaHHWI K pe3ylbTaTaM OCBOCHHUS Ha
yrayOaéHHOM YPOBHE OCHOBHOM 00pa3oBaTeNbHON MPOrpaMMbl, IIPEICTaBICHHBIX
B ®I'OC 000, a Takxke ¢ yu€toM (enepaabHOil pabodeil mporpaMmbl BOCIIUTAHUS
u Konuenuuu npenogasanus yueoHoro npeamera «Pusukay.

Copepxanre mporpamMmbl MO (PU3MKE HAMpPaBICHO HAa YJIOBJIETBOPEHHE
MOBBIMICHHBIX 3allPOCOB  OOYYAIOIMIUXCS, CTPEMSIMHXCS K Oojiee TIIyOOKOMY
OCBOCHMIO (DU3MYECKUX 3HAHWUW, U Ha (OPMHUPOBAHHUE €CTECTBEHHO-HAYYHOU
rpaMOTHOCTH  oOydamommxca. B mnporpamme mno (Qu3uMKe  YYUTHIBAIOTCA
BO3MOXKHOCTH Yy4yeOHOro mpenMera B peanuzanuu TpedoBanuit ®I'OC OO0 «
MJIAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM pe3yJibTaTaM O0y4eHUsI, a TaKKe
MEKIPEIMETHBIC CBSI3M €CTECTBEHHO-HAYYHBIX YYE€OHBIX MPEAMETOB Ha YpPOBHE
OCHOBHOT'0 00111eT0 00pa3oBaHUsl.

[Iporpamma 1o gu3uke ycTaHaBIMBAET paclpeiesieHue yueOHOro maTepuana
1o rogam oOydeHus (IO KjaccaM), mpejjiaraeT NPpUMEPHYIO MOCIeq0BaTeIbHOCTh
M3Y4YEHUs] TEM, OCHOBAHHYIO Ha JIOTUKE Pa3BUTHUS MPEIMETHOTO COJEpkKaHUA U
y4€Te BO3PACTHBIX OCOOCHHOCTEHN 00yJarouxcs.

[Iporpamma mo ¢u3uke pa3padoTaHa € LEIbIO OKa3aHUS METOJUYECKON
MOMOIIY YYUTEIIO B CO3/IaHNU pabodeil mporpaMMbl IO Y4eOHOMY MPEIMETY.

®duznka ABISETCS CUCTEMOOOPA3YIONIUM /I €CTECTBEHHOHAYYHBIX YUeOHBIX
IPEIMETOB, MOCKOJbKY (PU3MUECKHE 3aKOHBI JIEXAaT B OCHOBE IPOLIECCOB U
SABJICHUN, W3y4yaeMbIX XUMHEH, Ouosiorued, actpoHomMuerd u (GU3NYECKOU
reorpadgueii, BHOCHUT BKJaJl B  €CTECTBEHHOHAyYHYIO KapTUHY  MHPa,
MPEeNOCTaBsieT HamOoJiee SICHbIE O00pa3ibl MPUMEHEHHS HAy4HOTO METOoJa
MO3HAHUSA, TO €CTh CII0C00a MOTYyUYEHHUs JOCTOBEPHBIX 3HAHUI O MUPE.

OnHa U3 TIaBHBIX 3a7a4 (PU3MYECKOrOo OOpa3oBaHUsA B CTPYKType OOIero
o0pa3oBaHUs COCTOUT B (POPMHUPOBAHUU E€CTECTBEHHO-HAYYHON TPAaMOTHOCTH H
WHTEpeca K HayKe y 00yJaronuxcs.

N3yuenne ¢usuku Ha yrayOAE€HHOM YPOBHE TMPEANOJaracT yBEPEHHOE
BIIAJICHUE CJIeIYIOLIUMU KOMITIETEHTHOCTSIMH, XapaKTepU3yIIUMU
€CTECTBEHHOHAYYHYIO TPAaMOTHOCTb:

HAY4YHO OOBSICHATH SIBJICHUS;

OIICHUBATh U IOHUMATh OCOOCHHOCTH HAYYHOTO UCCIIEOBAHMUS;

HMHTEPIPETUPOBATHh JAHHBIE M HMCIOJIb30BAaTh HAy4YHBIE JOKA3aTEIbCTBA IS
MOJTyYEHHUSI BBIBOJIOB.

Lenu wu3yueHuss (U3MKA HA YPOBHE OCHOBHOTO 0O0IIEro 00pa3oBaHUs
onpenenensl B Konuenmuu mnpenonaBaHus ydeOHoro mnpenmera «Dusuka» B
oOpa3oBaTenpHBIX oOpraHm3anusx Poccuiickoit ®enepauuu, peamu3yromux



OCHOBHbIE  001Ie00pa3oBaTeIbHbIE MPOrPAMMbBI, YTBEPKAEHHOW pelIEHUEM
Komnernn Munucrepcersa npocsenienns Poccuiickoin @enepannu (IpoTOKoJI OT 3
nexadps 2019 r. Ne [1K-4BH).

enu uzyuenus pusuku Ha yriyOiaEHHOM ypOBHE:

pa3BUTHE HHTEpPECa W CTPEeMJICHHMs] OOYYalOIIMXCS K HAyYHOMY H3YYECHHUIO
IIPUPOJIbI, PA3BUTHE X UHTEIUICKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTENH;

pa3BUTHE MPEACTABICHUA O HAyYHOM METOJIE MO3HAHUS U (POPMUPOBAHUE
UCCJIEI0BATENHCKOTO OTHOIICHUSI K OKPYKAIOIIKUM SIBICHUSIM;

dbopMHpOBaHHE HAYYHOTO MHPOBO33PEHMS KaK pe3yjbTaTa U3yUEHHUsS OCHOB
CTPOCHHSI MaTepUH U (PyHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;

dopMupoBaHne yYMEHUN TPUMEHATH (U3NYECKUE 3HAHUS ¥ HAy4YHBIC
JIOKA3aTeNIbCTBA JIJIsl OOBSICHEHUS OKPY>KAIOITUX SIBJICHHI;

dbopMHUpOBaHUE TPEACTABICHUNA O PO (DU3UKU I Pa3BUTUSA JPYTHX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH;

pa3BUTHE  MPEACTABICHHM 0 BO3MOXHBIX  cdepax Oynyuen
npodeCCUOHAIBHOW  JAEATEIbHOCTH, CBA3aHHOW C (PU3MKON, TMOJATOTOBKA K
JanbHeleMy oOy4eHHIO B 3TOM HallpaBJICHUU;

(opMupOBaHHE TOTOBHOCTH K JaJbHEHIIEMY H3yuyeHUIO (U3UKH Ha
yIIyOJI€HHOM YpOBHE B paMKaxX COOTBETCTBYIOIIMX Npoduiae oOydeHuss Ha
YpOBHE CpeAHEro 00111ero 00pa3oBaHuUsl.

JlocTmkeHne STUX Iefied MporpaMMbl TO (HU3WKE Ha YpPOBHE OCHOBHOTO
o01iero o0pa3oBaHus 00ECTIEYMBACTCS PEIICHUEM CIICYIONINX 3a/1a4:

npuoOpeTeHre 3HAHUKW O JUCKPETHOM CTPOCHUHU BEIIECTBA, MEXaHUYECKHUX,
TEIJIOBBIX, DJICKTPOMArHUTHBIX ¥ KBAHTOBBIX SIBICHHSIX;

MPUOOpPETECHUE YMEHUM aHATM3UPOBATh U OOBACHATH (PU3UUECKUE SIBJICHUS Ha
OCHOBE M3yYEHHBIX (PU3NYECKUX 3aKOHOB U 3aKOHOMEPHOCTE;

OCBOEHHE METOJIOB PEIICHUs paCUETHBIX U KAYECTBEHHBIX 3a/1a4, TPEOYIOLIUX
CO3/1aHUsl W UCHOJB30BaHUS (U3MUYECKUX MOJENEH, BKIIOYas TBOPYECKUE WU
PAKTHUKO-OPUEHTUPOBAHHBIC 33/1a4H;

pa3BUTHE WCCIEAOBATEIbCKUX YMEHH: HAONIONaTh SBJICHHUS W H3MEPSThH
(bu3nYecKue BEIMYUHBI, BBIIBUTATh THIIOTE3bl U MpE/Jiarath SKCIIEPUMEHTAIbHBIC
CIOCOOBI MX TPOBEPKH, TUIAHUPOBATH U TPOBOJUTH OMBITHI, SKCIIEPUMEHTAIBHBIC
UCCIICIOBaHMsI, aHATM3UPOBATH TIOJyYEHHBIC JAHHBIC U JIENaTh BHIBOJIBI;

OCBOCHHME MNPUEMOB paboThl ¢ uH(pOpMaIMel (U3HMUECKOro COJAEpKAHMS,
BKJItOUYasi HHPOPMAIIMIO O COBPEMEHHBIX TOCTIKEHUSX (DU3HUKH, HHTEPIIpETalus 1
KPUTHYECKOE OLIEHWBaHNE MH(POPMAIIH;

3HAKOMCTBO €O cepamu nmpodecCHoHaTbHON JIeITeIbHOCTH, CBSI3aHHBIMH C
GbU3MKON, U COBPEMEHHBIMH TEXHOJIOTMSIMH, OCHOBAaHHBIMH Ha JOCTHXKEHUSIX
(bu3nYECKON HAyKH.



Ha wusydyenue ¢usuku (yrayOnéHHBIM YpPOBEHb) Ha YPOBHE OCHOBHOTO
obmiero obpazoBanus otBoautcs 340 dacoB: B 7 kiacce — 136 waca (4 gaca B
Heneno), B 8 kinacce — 136 4daca (4 daca B Henmenmo), B 9 kimacce — 136 qacoB (4
gaca B HEJICIIIO).



COJEPXAHUE OBYYEHMUAA
7 KIIACC

Pa3znen 1. ®usuka u eé posib B NO3HAHNH OKPYIKAKOIIEr0 MUpA.

®duzuka — Hayka o mpupoze. SABieHHUs TPUPOABI (IJIEMEHTHI COJAEpKAHUS,
BKJIIOYAIOIIUE MEXIPEIMETHbIE CBsi3u). Du3nyeckue SBICHHS: MEXaHUUYECKHE,
TEIUIOBBIE, DIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusznveckue BenuuuHbl. PasmepHocTh. EnuHuiel (usnueckux BETUYHUH.
W3mepenne @u3nvecknx BeaWMUMH. OTanoHbl. @Dusmdeckue mnpudopsl. llena
nenenus. [lorpemnocTts n3mepenuil. [lpaBuia Oe3onacHoro Tpyaa mpu pabote c
1abopatopHbIM o0opynoBaHuEM. MexayHapoaHas cuctema enuHull. llepeBon
BHECHUCTEMHBIX eauHuI] B equHuIbl CU.

Kak ¢usuka u Jpyrue eCTEeCTBEHHbIE HAayKd M3y4alT HPUPOLY.
EcTecTBEeHHO-HAY4YHBII METOJ TO3HAHMS: HAONIOAEHHE, MOCTaHOBKA HAyYHOI'O
BOIPOCA, BBIIB)KEHUE TUIIOTE3, HIKCIIEPUMEHT 110 MPOBEPKE TMIOTE3, OOBSICHEHHE
HabOmogaeMoro aByieHus. Onucanue (U3NYECKUX SIBICHUN C TOMOILBIO MOJEIIEH.

Jemoncmpauuu.

MexaHnuyeckue, TEIUIOBBIC,  JJIEKTPUYECKHE, MAarHUTHBIC, CBETOBBIE,
3BYKOBBIE SIBJIICHUSI.

duznyeckre MpuoOOpsl U Mpoleaypa MpsSMbIX U3MEPEHUN aHAJIOTOBBIM U
U (QPOBBIM PUOOPOM.

Jlabopamopnsie pabomot u onvimel.

Omnpenenenue eHbI JeISHNS MIKaIbl U3MEPUTENBHOT0 Mpudopa.

N3mepenne paccTosHUM.

N3mepenue momanu u 00bémMa. MeTo1 maneTKu.

N3mepenue BpeMeHu.

N3mepenne 00bEMa )KUIKOCTU U TBEPAOTO TETA.

Onpenenenne pa3sMepoB MaJIbIX Ted. MeTo psiioB.

[IpoBeneHne wuccnenoBaHusl IO NPOBEPKE THIIOTE3BI: JAIbHOCTH ITONETA
HIapykKa, MymeHHOTO TOPU30HTAIBHO, TEM OO0JIbIIIE, YEM OOJIBIIE BHICOTA MTyCKa.

Pa3nen 2. [lepBoHavaibHbIe CBeIeHUS O CTPOEHMH BelllecTBA.

CrpoeHue BelIecTBa: aTOMbl M MOJIEKYJBI, UX pa3sMepbl U Macchl. ONBITHI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILIECTBA.

JIBrkeHre dacTul BemecTBa. CBsA3b CKOPOCTHM JABMIKEHHS YaCTHL C
temriepatypoil. bpoynoBckoe nBwxkenue. [Qudbdysus. BzaumopeiictBue uactuil
BEILECTBA: IPUTSHKEHUE U OTTAJIKUBAHUE.

ArperaTHple COCTOSIHHSI BEIIECTBA: CTPOCHUE Ta30B, JKUAKOCTEH U TBEPIABIX
(KpUCTaJIIMYECKUX) Tel. B3anMMoOCBSA3b MEXIy CBOWCTBAMHM BEIIECTB B Pa3HBIX



arperaTHbIX COCTOSIHUSAX U UX aTOMHO-MOJIEKYJISIPHBIM cTpoeHreM. OCOOEHHOCTH
arperaTHbIX COCTOSIHUM BO/IbI.

Jemoncmpayuu.

Ha6nronenue 6poyHOBCKOTO TBUKEHUS.

Ha6nronenune nuddysun.

HabGnronenue siBneHuit, 00bSCHAIOMMXCS MPUTSHKEHUEM WM OTTAIKUBAHUEM
YaCTHIl BEIIECTBA.

Jlabopamopnwie pabomot u onvimel.

OneHka quaMeTpa aToMa METOJIOM PAJIOB (C UCTIoNb30BaHueM (oTorpaduit).

OnbITel IO HAOJIOACHUIO TETNIOBOTO PACIIUPEHHUS Ta30B.

OnbIThI 10 OOHAPYKEHUIO TEUCTBUS CUIT MOJICKYJISIPHOTO MPUTSKEHUSI.

Pasznen 3. /IBH:KeHHe U B3aUMO/IeliCTBHE TeJl.

Mexannueckoe naBwxkeHue. Ilyte u  nepemenienue. PaBHOmepHOE U
HepaBHOMepHOe JBWKeHue. CBOOOIHOE NaJeHUE Kak IpUMEp HEPaBHOMEPHOIO
nBrokeHus1 Ten. CkopocTb. CpenHssi CKOPOCTh MPH HEPABHOMEPHOM JBUKECHHM.
Pacuér nmytu u BpeMEeHU JBUKECHUS.

I'paduku 3aBucuMOCTEel BEIMYMH, ONMMUCHIBAIOIUX JBMKeHHE. OOmme
MOHATUST 00 OTHOCHUTENIBHOCTH JABWXKeHUs. CIoXEHHEe CKOpOCTeH sl Tel,
JBWKYIIUXCS MapajlIeNIbHO.

SBnenue wHepruu. 3aKOH MHEpUMHU. B3anmMoAelcTBUE TeJl Kak NpPUYMHA
M3MEHEHHUsI CKOPOCTM JIBMXKEHHsI Ten. Macca Kak Mepa MHEPTHOCTH Tejla B
MOCTyHaTeIbHOM JBWXEHUU. [lnoTHocTh BemiecTBa. CBSI3b IUIOTHOCTU C
KOJIMYECTBOM MOJIEKYJl B eJuHuLEe o0béma BemectBa. (CMecH U CIUIaBBI.
[loBepxXHOCTHAsA U IMHEWHAS TIIIOTHOCTb.

Cuita Kak XxapakTepuUCTHKa B3auMoAeucTBHs Tesl. Cuiia ynpyroctd M 3aKOH
I'yka. 3MepeHue CUilbl ¢ TOMOLIBIO AUHAMOMETpA. SBJIEHHUE TIATOTEHUS U CHIIA
TsokecTd. CHila TSDKECTH Ha JIpyrux mianerax. Bec tena. HeBecomocTs. Croxenune
CWJI, HAPABJIEHHBIX IO OJHOM NpsiMoM. PaBHOonencTByromas cuil. Cuila TpeHUs.
TpeHne CKONbXKEHUST U TPEHUE IOKOs, BSI3KOE TpeHHE. TpeHue B HPUPOAE U
TEXHHUKE.

Jemoncmpauuu.

HaGnronenue MexaHM4ecKoro IBM>KEHHUS Tela.

N3mepenne CKOpoCTH NPSIMOJIMHENHOTO JABUKEHHS.

HaOnronenue siBieHUs1 THEPIUU.

Ha6nronenue usmeHneHns CKOpOCTH TP B3aUMOICUCTBUH TEIT.

CpaBHeHHE Macc 10 B3aMMOJICHCTBUIO TEI.

CroxeHue cuil, HampaBJIECHHbBIX MO OJHOU MPSAMOH.

Jlabopamopnwie pabomot u onvimel.



OnpeneneHrne CKOPOCTH PaBHOMEPHOIO JIBMXKEHMs (IIapuKa B KUIKOCTH,
MOJIEIIN AJIEKTPUIECKOTO aBTOMOOMJIS M TaK Jajiee).

Onpenenenue cpelHEed CKOPOCTH CKOJNBKEHHs Opycka WM IIapuKa [0
HAKJIOHHOUW ITIOCKOCTH.

Onpenenenue MWIOTHOCTH TBEPIOTO TENA.

OnbIThl, JI€MOHCTPHUPYIOLIME 3aBUCUMOCTbh pacTskeHus (nedopmaiun)
MPY>KUHBI OT MIPUIIOKEHHOUN CHUIIBI.

OnbITeI, IEMOHCTPUPYIOIIUE 3aBHCUMOCTb CHJIBI TPEHHUS CKOJIBKEHHUS OT
CUJIBI JIABJICHUS U XapaKTepa COMPUKACAIOUIUXCS TOBEPXHOCTEH.

Pasznen 4. /laByienne TBEPABIX TeJl, (KHAKOCTEH M ra3oB.

Hanenue. Cuna naBneHusi. CriocoObl YMEHbBIICHUS U YBEJIIUYEHUS J1aBIICHUS.
JlaBnenue rasza. 3aBUCUMOCTh JaBJCHHUS Tra3a OT 0O0bEMa M TeMIIEpaTyphl.
[lepenaya naBieHUs: TBEPABIMU TEIaMU, KUJIKOCTSIMHU U razamu. 3akoH Ilackains.
[THeBMaTHUECKHE MAIIIUHBI.

3aBUCUMOCTh  JAaBICHUSI  KUAKOCTA  OT  IJIYOMHBI  TOTPY>KEHUS.
['unpocraruueckuit  mapagokc. CooOmaromuecs cocynbl. ['mapaBnuueckue
MeXaHU3Mbl. VCronb30BaHNE BBICOKMX JIaBIICHUII B COBPEMEHHBIX TEXHOJOTHUSX.
Y CTpOoiCTBO BOJOIIPOBOA.

AtMocdepa 3emnn u atMocepHoe napieHue. [IpuuuHBI CyliecTBOBaHUSA
BO3aAylHON oOonouku 3emun. OnbiT Toppuuemu. M3mepenue atMmocdepHoro
JaBJIeHUs. 3aBUCUMOCTh aTMOC(HEPHOTO JAaBJE€HUS OT BBICOTHI HaJ YPOBHEM MODSI.
[Tpubops! 17151 U13MepeHns aTMOC(hEepHOTO TaBJICHHUS.

JlelicTBHE KUIAKOCTH M ra3a Ha MOTPYKEHHOE B HUX TeEJIO. BrITankuparomas
(apxumenoBa) cuia. 3aKkoH ApxuMesia. Y ClIoBUE BOSHUKHOBEHUS BHITAIKMBAIOIIEH
(apxumenoBoii) cuiibl, noarekanue. [InaBanue ten. Bo3ayxoriaBaHue.

Jlemoncmpayuu.

3aBUCUMOCTb JIaBJICHUS T'a3a OT TEMIIEPATYPHI.

Ilepenaya naBineHUs )KUIKOCTHIO U Ta30M.

Coobmiaroiuecs Cocy/ibl.

I'mppasiueckuit mmpecc.

[IposiBnenue nericTBust aTMOCHEPHOTO TaBICHUS.

Cudomn.

3aBUCHUMOCTH BBITAIKHBAIOIIEH CHUJIBI OT 00BEMA OTPYKEHHOHN B )KUIKOCTh
YaCTHU TeJa U IJIOTHOCTH JKUJIKOCTH.

PaBeHCTBO BBITATKUBAIONIEN CUIIBI BECY BBITECHEHHOW JKUIKOCTH.

VYcnoBue miaBaHus TeN: TJIaBaHUE WK MOTPYKEHUE TE B 3aBUCUMOCTH OT
COOTHOILIEHHSI TUIOTHOCTEU TeJla U KUJKOCTH.

Jlabopamopnwie pabomot u onvimel.



HccnenoBanne 3aBUCUMOCTH Beca Tejla B BojJie OT 00bEéMa MOrpyKEHHOM B
KUJIKOCTh YaCTH Tea.

OrnpeneneHne BhITAIKUBAIOLIEH CUIIbL, IEVCTBYIOLIEH HA TEJIO, IOTPYKEHHOE
B KUJIKOCTb.

IIpoBepka HE3aBUCMMOCTH BBITAJIKMBAIOIIEH CUJIbL, JEHCTBYIOLIEH HA TEJO B
KUJIKOCTH, OT MACCHI TeJa.

OnbITel, AEMOHCTPUPYIOIIME  3aBUCHUMOCTh  BBITAJIKUBAIOUIEH  CHIIBI,
JEUCTBYIOIIEH Ha TEJIO B KUJIKOCTH, OT 00bEMa MOTPYKEHHON B )KUIKOCTh YaCTH
T€JIa U OT INIOTHOCTU KUJKOCTH.

KoncrpyupoBanue apeoMeTpa Wi KOHCTPYUPOBAHUE JIOJKU U ONPEACICHUE
€€ rpy30I0AbEMHOCTH.

Pa3nen 5. PaboTa u MOIHOCTH. DHEPTHUsl.

Mexannueckas padoTa 1Jis CHUJI, HalPaBJICHHBIX BAOJb JUHUU MTEPEMEIICHUS.
MoOHOCTS.

[IpocThie MexaHU3MBI: pblYar, BOPOT, OJIOK, TMOJKMCHACT, HAKJIOHHAs
IJIOCKOCTh, HO)KHUYHBIN MexaHu3M. MomeHT cuibl. PaBHOBecue poeruara. [Ipasuiio
MOMeHTOB. [IpuMeHeHue mpaBwia paBHOBECHUS pblyara K OJIOKY. «30J0TOe
npaBuio» Mexanuku. KIIJ[ mpocteix Mexanus3moB. IIpocTeie MeXaHU3MBI B OBITY,
TEXHUKE, JKUBBIX OpraHU3Max.

Mexannueckas osHeprus. KuHeTMueckas W TMOTEHUMAJIbHAS JHEPIUSL.
[IpeBpailieHrie OHOTO BHIa MEXAHUYECKOW SHEPTUU B APYroil. 3aKOH COXpaHEHUs
Y MIPEBPALCHUS DHEPTUU B MEXAHHKE.

Jlemoncmpayuu.

[Iprmepsl IPOCTHIX MEXAHU3MOB.

Jlabopamopnsie pabomel u onvimol.

HccnenoBanue yciaoBui paBHOBECHS phlUara.

N3mepenune KIIJ] HakIIOHHOM TIIIOCKOCTH.

N3yuenune npaBuiia peryara Jijisi OJBUKHOTO M HETIOJABUKHOTO OJIOKOB.

Omnpenenenue KIIJI moaBuKHOTO U HEMOABUKHOTO OJIOKA.

Onpenenenue paboThl CHIIBI YIIPYTOCTH NMPU MOABbEME TPY30B MPHU TOMOIITU
MMOABYKHOTO OJIOKA.

N3ydeHune 3akoHa COXpaHEHUS MEXAHUYECKON IHEPTHH.

8 KJIACC

Pa3nes 6. TenioBble ABIEHUS.

OCHOBHBIE TOJIOXKEHUSI MOJEKYISIPHO-KUHETUYECKON TEOpUHM CTPOEHUs
BemecTsa. Macca M pa3mepbl aTOMOB M MOJIEKYJ. OINBIThI, MOATBEPKIAIOIINE
OCHOBHBIE TIOJIOKEHHSI MOJIEKYJISIPHO-KUHETUYECKOU TEOPHH.



Mopenu TBEPAOro, >KUAKOTO M ra3000pa3HOro0 COCTOSIHMM —BellleCTBa.
Kpuctamnnueckue u amopdusie Tena. I'pageH — HOBBI Marepuan Al HOBBIX
TEXHOJOTHH. TEeXHONOrMH TMOJIy4eHHsI HCKYCCTBEHHBIX anma3oB. OObsicHeHHE
CBOMCTB T'a30B, KUJAKOCTEW W TBEPABIX TEJI HA OCHOBE IMOJIOKEHUN MOJEKYISIPHO-
KHUHETHYeCKo Teopud. [IOBEpXHOCTHOE HATSHKEHUE, CMAYMBAHUE, KaIlWJUISIPHBIC
ABJEHUA. TEIUIOBOE paCIIMpPEHUE MU CKATHE. 3aBUCHMOCTb JAaBJEHUSA Tra3a OT
00BEMa, TeMIepaTyphl.

Temneparypa. CBsi3b TeMIepaTypbl CO CPEIHEH KHUHETHUYECKOW 3Heprueit
TEIJIOBOTO JIBH)KEHHSI YacTUll. TemMneparypHble [IKaJIbI.

Buytpennsis sHeprus. CnocoObl HM3MEHEHHsS BHYTPEHHEH DHEpPruu:
TeIonepeaaya 17§ COBEpLIEHUE paboTHI. Buner TEIUIONEPEAAYH:
TEIJIONPOBOJAHOCTh, KOHBEKIIMS, U3JIydeHHe. BUpl Temonepenayn B NpUpoae U
TexHuke. HeoOpaTUMOCTh TEIIOBBIX MPOLIECCOB.

KonnuecTBo TemnoTsl. YenbHas TEMIOEMKOCTh BellecTBa. TeraooOMeH M
TEIJI0OBOE paBHOBecHUE. 3akoH HploToHa-PruxMaHa. YpaBHeHHE TEIJIOBOro OajaHca.

[InaByieHKEe U OTBEPAEBAHNE KPUCTAIUIMYECKUX BEILECTB. Y I€JIbHAS TEMIOTA
maieHus. [lapoodpazoBanue u konnencauus. Mcnapenne. Kunenue. Y nenpnas
TEIJIOTa  MapooOpa3oBaHMsA.  3aBUCHUMOCTb  TEMIEpaTypbl  KUIEHHS  OT
atMoc(epHoro napieHus. HacbllleHHbII M HEHachIIIEHHbIM map. BiaxHOCTH
BO311yXa.

OHeprus TOIIMBA. Y IeJIbHAs TEII0Ta CrOPaHMsL.

[Tpununel padoTsl TermmoBeix aBurateneit. KIIJ[ TemmoBoro aBuraresns.
TermioBple ABUTATEId M 3allATA OKpYXKarollehd cpeapl. TennoBble MOTEpU B
TEIJIOCETSIX.

3aKOH COXPaHEHHs U NPEBPALICHUS SHEPIUHA B MEXAHMYECKUX U TEIUIOBBIX
Ipoleccax.

Hemoncmpayuu.

HabutoieHne 6poyHOBCKOTO IBUKEHHUSL.

Habmonenue nuddysumn.

HaGmonenue SBIEHUI TMOBEPXHOCTHOTO HATSDKEHUS, CMAauMBaHUS U
KAWJUISIPHBIX SIBIICHUM.

HaburoieHue TeniaoBoro paciiMpeHus Te.

W3meHeHue naBieHUs raza Npu M3MEHEHHMM O0bEMa M HArpeBaHUU WM
OXJIQXKICHHH.

[IpaBuna u3mMepeHus TeMIepaTyphl.

Bunsl Tennonepenaum.

OxJak/iIeHue MPU COBEPILICHUHU PaOOTHI.

HarpeBanue npu coBepiieHuu padoThl BHEITHUMH CHIIAMHU.

CpaBHEHHE TEINTOEMKOCTEN Pa3IMYHbIX BEILIECTB.



HabGmronenne kureuus.

Hab6nroneHue nocTostHCTBA TEMIIEPATYPHI MPU TUTABJICHUH.

Moenu TeIUIOBBIX ABUTATEIICH.

Jlabopamopnwie padbomot u onvimol.

OnbITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHHUS.

OnbITHI IO BRIPAIIMBAHUIO KPUCTAJIJIOB IOBAPEHHOM COJIA MJIM caxapa.

N3mepenne TtemriepaTypbl MpU TOMOIIM KUIAKOCTHOTO TEPMOMETPA H
JaTYuKa TEMIIEPATYPBL.

OnpIThl 10 HAOMIOACHUIO TEIJIOBOTO PACIIMPEHUS Ta30B, KUAKOCTEH U
TBEPABIX TEIL.

Omnpenenenre AaBieHUs BO3AyXa B OaJIOHE IIPHILA.

HccnenoBanue 3aBUCUMOCTH  JIaBJICHUSI BO3AyXa OT ero oObéMa U
TEMIIEPaTypPHI.

[IpoBepka runoTe3sl JUHEMHOM 3aBUCUMOCTH JJIMHBI CTOJOMKA KUJIKOCTH B
TEPMOMETPUUYECKOUN TPYOKE OT TEMIIEPATYPHI.

HaGmronenve w3MeHEHUs] BHYTPEHHEW OSHEpPrUd Telna B  pe3ysibrare
TEeIIoNnepeayl U padoThl BHEITHUX CHJL.

UccnenoBanue sBIEHUS TEIJIOOOMEHA TMPU CMEUIMBAHUU XOJOAHOW U
ropsiuer BOJIBL.

OnpeneneHre KOJIMYECTBA TEIIOTHI, TOJIYYEHHOTO BOJIOM MpPHU TEMI000MEHE
C HAarpeThIM METAJUIMYECKUM LIMJIUHAPOM.

Omnpenenenre MOIIHOCTH TEIUIOBBIX TOTEPH (3akoH HeioTOHA-PruxMaHa).

Ornpenenenue yaenbHON TETUIOEMKOCTH BEILIECTBA.

UccnenoBanue mpouecca UCIapeHusl.

Ornpenenenre OTHOCUTENIBHOM BIIAXKHOCTH BO3/1yXa.

Ornpenenenue yAenbHOM TEMIOTHI IJIABJICHHUS JIbJA.

Pa3znes 7. DiiekTpruecKkue 1 MAarHUTHbIE SIBJICHUSI.

OnekTpuzanus Ten. J[Ba poja 3JEKTpUYECKHUX 3apsoB. BzammojelcTBue
3apspKEHHBIX Tell. 3akoH Kymnona.

OnekTpuueckoe mnoje. Hanpsk€HHOCTH 3neKkTpudeckoro mnoda. [IpuHuun
CYNEPHO3ULIUN IIEKTPUUECKUX TOJIEH (Ha KAYECTBEHHOM YPOBHE).

Hocurenu snekTpudeckux 3apsiioB. DJIEMEHTapHBIA 3JIEKTPUYECKUN 3aps/l.
Crpoenue aroma. I[IpoBOAHMKM, OMAJICKTPUKA ¢ TOJYNPOBOJHUKH. 3aKOH
COXPAaHEHHUsI NEKTPUUECKOTO 3apsija.

ONEKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHMS JIIEKTPUYECKOrO TOKAa.
MCTOYHMKHM TOCTOSIHHOTO TOKa. JIeMCTBUS SIEKTPUUYECKOTO TOKa (TEIJIOBOE,
XUMHUUYECKOE, MArHUTHOE). DIEKTPUUECKUN TOK B METAJIAX, KUJKOCTIX U razax.

Dnektpuueckas nenb. Cuia Toka. DJIEKTPUUECKOE HalpshKeHue. AMIEpMETp
Y BOJITMETP B LIEMHU NOCTOSIHHOTO TOKa. CONMPOTHUBIEHUE TPOBOIHUKA. Y IEJTbHOE



CONpOTHUBJIEHUE BemecTBa. 3akoH Oma 11s yyactka nenu. [locinenosarensHoe u
napajuielbHOE CoeIMHEeHHE TPOBOAHUKOB. DJIC B LenM MOCTOSHHOIO TOKA. 3aKOH
Oma mist monuoil nenu. IlpaBuna Kupxroda. Pacu€r mpocThIX 3IEKTpHUECKHUX
nerneii. Heamaennsie 3j1eMEHTEL.

Pabota ¥ MOIIHOCTH AJEKTPUYECKOro TOKa. 3akoH Jxoynsa-JleHua.
DneKkTpuYecKre enu U MOTpeOUuTenu 3JIeKTpuIecKoi saueprun B ObiTy. KopoTkoe
3aMbIKaHUE.

[locrosiHHBIE ~ MarHuThl.  B3auMoAeicTBHE  TOCTOSHHBIX  MarHUTOB.
MarnutHoe nosne. MarHuTHOE 1osi€ 3€MJIA U €ro 3HAa4€HUE I KU3HU Ha 3eMII€.
OneiT Opcrena. MarHutHoe Tone dJeKTpudeckoro Toka. OnbeIT  Awmrmepa.
[IpumeHeHnEe BIEKTPOMArHUTOB B TEXHUKE. JI€HCTBME MAarHUTHOrO IIOJs HA
IpoBOJHUMK ¢ TokoM. Cuma Awmmepa U onpeferncHue €€ HalpaBJICHUS.
DNEKTPOABUIATENb IIOCTOSSHHOTO TOKa. VICIONIB30BaHME 3IIEKTPOJBHUraTelIei B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCHIOPTE.

Omneitel @apanes. SBneHne 2aeKTpOMarHuTHOW MHAYyKIuU. [IpaBuio Jlenna.
DIIEKTpOreHepaTop. CrnocoOb1 MOJIYYEHUS ANEKTPUYECKOU SHEPIUH.
OJEeKTPOCTAaHIIMM Ha BO300HOBISEMBIX MCTOYHHMKAX JHEPIHMU. DKOJIOTHMUECKUE
po6JieMbl 3HEpPreTUKU. TOIMIMBHBIE 3IEMEHTHI U 3JIEKTPOMOOUIIN.

Jlemoncmpauuu.

DJIeKTpU3aLMS TEL.

JIBa poza 3JEKTPUUIECKUX 3apsII0B U B3aUMOJEHCTBUE 3aPSYKEHHBIX TEN.

Y CTpOUCTBO U IEUCTBUE IIEKTPOCKOTA.

DIIEKTPOCTATUUECKAS] UHTYKLIUS.

3aKOH COXpPaHEHHUS DIIEKTPUUECKUX 3apAI0B.

MopenupoBaHue CHJIOBBIX JIMHWM JJIEKTPUYECKOTO TMOJII C  [OMOIUIBIO
OyMaKHBIX CYJITaHOB.

[IpoBOTHUKY Y TUAJIEKTPUKH.

M cTOYHMKM TOCTOSIHHOTO TOKA.

JIeHCTBHS DIEKTPUYECKOTO TOKA.

DIIEKTPUYECKUAN TOK B JKUIKOCTH.

["a30BbIi1 pa3ps.

N3mepeHne cuitbl TOKa aMIepMeETPOM.

N3mepenne aneKTpuyeCcKoro HapsuKeHUs BOJIbTMETPOM.

Peocrar 1 marazuH COmpOTUBIICHUHN.

B3anmoneiicTBrE TOCTOSTHHBIX MAarHUTOB.

MopnenupoBaHue HEBO3MOKHOCTH Pa3/IeJICHUs ITOJII0OCOB MATHUTA.

MoaenvpoBaHuEe MarHUTHBIX MOJIEH MOCTOSSHHBIX MAarHUTOB.

OmneiT Opcrena.

MarsuTHo€ 1oJie ToKa. JJIEKTPOMarHur.



JlelicTBME MarHUTHOTO TOJISI HA POBOAHUK C TOKOM.

DJIEKTPOJIBUTATENh MOCTOSTHHOTO TOKA.

OnbiThl @apajes.

DJIEKTPOreHepaTop MOCTOSTHHOTO TOKA.

Jlabopamopnwie pabomot u onvimel.

OnpIThl MO0 HAOMIOACHUIO DSJEKTPU3ALMU TENl MPU CONPUKOCHOBEHUH U
VHIYKIHUEN.

UccnenoBanue JeWCTBUS  DJNEKTPUYECKOTO TIOJISI HA IPOBOJAHUKU U
JTUAJICKTPUKHU.

COopka U UCTIbITaHUE PTEKTPUUYECKOM IEH MOCTOSIHHOTO TOKA.

Hccnenoanne 3aBUCUMOCTH CUJTBI TOKA, TPOTEKAIOIIETO YEPES PESUCTOP, OT
HaIPsHKEHUS Ha PE3UCTOPE U CONPOTUBIIEHUS PE3UCTOPA.

OnbITEI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTD 3JIEKTPUYECKOTO COMPOTHUBIEHUS
MIPOBOJHUKA OT €ro JIJTMHBI, IUIOMIAU MTONEPEYHOr0 CEYEHUS U MaTepHaa.

Ornpenenenue y1eIbHOr0 COMPOTURIICHUS ITPOBOTHUKA.

[IpoBepka mpaBuiia CJIOKEHUSI HANPsDKEHUH TIPU  MOCIEI0BATEIIBHOM
COEIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mnpaBuia g CWIbl TOKAa NPH MMAPAJUIEIbHOM COEOUHEHUU
PE3UCTOPOB.

Onpenenenue 3/1C 1 BHYyTPEHHETO COMPOTUBIICHUSI UICTOYHHUKA TOKA.

[Tposepka npasun Kupxroda.

[TpoBepka BbInoHEHHS 3aKk0oHa OMa AJ1sI TOJTHOM LIeTIH.

N3yuenune BOIbTAMIEPHBIX XaPAKTEPUCTUK HETUHEHHBIX SJIEMEHTOB (JIAMIThI
HaKaJMBaHUS VI MOJYTPOBOJIHUKOBOIO JIUOJA).

Onpenenenue padoThI AIEKTPUUECKOTO TOKA, UAYIIETO Yepe3 PE3UCTOP.

OrnpeneneHrne MOITHOCTH JIEKTPUYECKOTO TOKA, BBIJEIIEMON HA PE3UCTOPE.

Onpenenenue KIIJ[ narpeBarens.

HccnenoBanre MarHUTHOTO B3aUMOJICMCTBUSI TIOCTOSIHHBIX MarHUTOB.

N3ydeHne MarHUTHOTO MOJIsi TOCTOSTHHBIX MarHUTOB MIPU X OOBEIUHCHUU U
pa3JeNeHnu.

Uccnenosanue necTBUA 3JIEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.

OnbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIbI B3AMMOJICHCTBUS KaTYIIKH C
TOKOM W MarHuta OT CHWJIbl M HamlpaBiCHUS TOKA B KaTyIIKe W OT HaJIW4us
(OTCYTCTBUS1) CEp/IEUHUKA B KaTYIIKE.

N3ydenue AeicTBUS MArHUTHOTO MOJISL HA MPOBOJIHUK C TOKOM.

KoncTtpyupoBanue u uzydeHue paboThl 2JICKTPOABUTATENS.

N3amepenue KII/I anexkTpoaBuraTenbHON YCTAHOBKH.

OneITel MO HCCIENOBAHUIO  SIBIICHUS  DJEKTPOMATHUTHOW  MHIYKLIMM:
UCCIIEIOBAaHUE N3MEHEHUM 3HAUEHUS U HAIIPABIICHUS] MHIYKIIMOHHOTO TOKA.



9 KJIACC

Pa3nen 8. Mexanuveckue siBJIeHHUS.

Mexanudeckoe aBwkeHue. MarepuanpHas Touyka. CrocoObl OmucaHUs
MEXaHUYECKOTO JIBIKEHUS: TaOIU4YHbIN, rpaduueckuii, aHanmuTHaeckuif. Cucrema
orcuéta. OTHOCUTENBHOCTh MEXaHUYECKOTO JBUKEHHS.

BekTopHbIe BEMUHHBI, ONIEPALMU ¢ BEKTOPAMH, TPOEKLINK BeKkTOopa. Pannyc-
BEKTOpP MATEpPHAIIBHOW TOYKH, IIEPEMEIICHHE Ha IUIOCKOCTH. PaBHOMEpHOE
NpPSAMOJMHEWHOE JBWXeHue. HepaBHOMepHOE MPAMOJMHEWHOE JBHKCHHE.
CpenHsst 1 MTHOBEHHAsI CKOPOCTh TeJia PU HEPABHOMEPHOM JIBUKEHUU.

Yckopenue. PaBHOYCKOPEHHOE MNPSIMOJIMHEMHOE JIBHKEHHUE. Y CKOPECHUE
cB0OOIHOTO MageHus. OnbIThl [anues.

I'paduueckas uHTEpIIpeTalvsi YCKOPEHUs, CKOPOCTU, MPONUJEHHOTO MYyTU U
MEPEMENICHUS ISl TPSIMOJIMHEUHOTO JBUKEHUS.

JIBI>KEeHME Telia, OPOLIEHHOTO MO/ YTIIOM K TOPU30HTY.

JIBM>KEHHE 10 OKPYKHOCTHU. JIMHEHHAast CKOPOCTh, YIiIOBask CKOPOCTh, EPUO
¥ 4acToTa OOpalieHus Ipu paBHOMEPHOM JBUXKEHUU 1O OKPYKHOCTU. CKOPOCTh U
YCKOpPEHUE MPU IBUKEHUU 110 OKPYKHOCTH.

Bekrop cuiibl. PaBHogencTByO1Ias cuia.

ITepsr1it 3akoH Herotona. Bropoii 3akon Herotona. Tperuit 3akoH HeroToHa.
[IpuHIUII CYTIEpIIO3ULIUU CUIL

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHUs: Chiia TPEHHS CKOJIbKEHHUS, CUjla
TpEHUs OKOs1, Apyrue Bubl TpeHus. KoapduuneHt tpenus.

JIBUM>KEHHE TEJ 10 OKPYKHOCTH MO JICUCTBUEM HECKOIBKUX CHIL

3akoH bepHymnmu u nogbéMHas cuia Kpbuia. COBpPEMEHHBIE JIETATEIIbHBIE
ammaparbl, CyJa Ha TOABOJIHBIX KpBUIbSIX, AHTHUKPHUIO HAa CKOPOCTHBIX
aBTOMOOWJIAX. J[BIoKeHHE TToe3/1a Ha MarHUTHOM TOTyIITKE.

Cunna TSDKECTM M 3aKOH BCEMHUPHOIO TATOTEHHUs. J[BM>KEHUE Ten BOKPYT
IpaBUTALIMOHHOTO IIeHTpa (B ToM uwmcie IuiaHeT Bokpyr Comnna). Ileppas
KOCMHUYECKasi CKOpocTb. HeBecOMOCTh 1 meperpys3Ku.

PaBHOBecue maTepuanbHOM TOUKH. AOCONMIOTHO TBEpIOE Teno. PaBHOBecue
TBEPJIOTO TeJIa C 3aKPEIJIEHHON OChIO BpalleHusi. MoMeHT cuiibl. LIeHTp TsxecTH.

Nmnynec Ttema. M3menenume wmmyinbca. Mmnynsc cumbl.  Yropyroe u
HEYINPYroe B3aUMOJCHCTBUE. 3aKOHbI M3MEHECHUSI W COXPAHCHUSA HMITyJIbCa.
PeakTuBHOE IBHI)KCHHUE.

Mexannyeckass pabota W MOHIHOCTh. PaboTa cui TsSXKecTH, YyHOpyrocTH,
TpeHusi. CBs3b dHEPTUU U padoThl. [loTeHIIMAIbHAS YHEPTUS Tea, TIOIHIATOTO HaJl
IIOBEPXHOCTHIO 3eMin. [loTeHIManbHas sHeprus cKarou npykuHbl. Knunetnueckas
sHeprus. TeopemMa 0 KMHETHUYECKON SHEPruU. 3aKOH MU3MEHEHUS M COXPaHEHUs
MEXaHUYECKOI YHEPTUH.



Jemoncmpayuu.

Halnronenne MexaHu4yeckoro ABUKEHUS Tella OTHOCUTEIBHO PA3HBIX Tell
OTCUETa.

CpaBHEHHE TyTe W TPAEKTOPUH [BIKEHHS OJHOIO W TOrO K€ Tena
OTHOCUTEJIBHO Pa3HbIX TEJl OTCUETA.

N3mepenne CKoOpoCcTH U YCKOPEHUS TPSIMOJIMHEWHOTO JBUKCHUSI.

HccnenoBanue npru3HaKOB paBHOYCKOPEHHOTO JBUKEHUS.

Habmoienue nBrKEHUS Tema 1Mo OKPYKHOCTH.

Habmonenne MexaHW4ecKuX SBIICHUH, MPOUCXOMAIINX B CHCTEME OTCUETa
«Tenexka» mpu €€ paBHOMEPHOM U YCKOPEHHOM JBHXEHHUH OTHOCUTEIHHO
KaOuHeTa (PU3UKH.

Hab6utoienue paBHoBecus Tell, CBOOOIHOTO Ma/ieHus, KoJieOaHUsI MasiTHUKA B
WHEPLUUAIBHBIX CUCTEMAX KaK IMOJTBEPKICHHUE MPUHIINIIA OTHOCUTEIBHOCTH.

3aBUCUMOCTB YCKOPEHUS TENA OT €r0 MACCHI U ICHCTBYIOIIEH HA HETO CUIIBI.

HaGnronenue paBeHCcTBa CUIT IIPU B3aUMOJIEHCTBUH TEIL.

N3meHeHue Beca Tesia Npyu yCKOPEHHOM JIBHKEHUH.

[lepenaua umirynbca npy B3auMOJECUCTBUU TEN.

[IpeoOpa3oBanus F3HEPTUU IPU B3AUMOAECHCTBUU TEIL.

CoxpaHeHue UMITyJIbCa MPU a0COIFOTHO HEYNIPYTrOM B3aUMOJIEHCTBUU.

CoxpaHeHne UMITyJIbCca MPU YIIPYTOM B3aUMOJICUCTBUMU.

HaGnroneHue peakTHBHOTO JIBUKEHUS.

CoxpaHeHHe SHEPrur Npu CBOOOTHOM IaJICHUU.

CoxpaHeHHe PHEPTUU IPU JBUKEHUU TeJIa MO AEVCTBUEM NPY>KUHBI.

Jlabopamopnsie padomut u onvimol.

KoHcTpynpoBanue Tpakta Il pa3roHa M JalbHEWIIEro pPaBHOMEPHOTO
JBH>KCHUS IIAPUKA WIIN TEIIEKKH.

OmpeneneHne cpeaHell CKOPOCTH CKOJBKCHHS Opycka WIM JIBHUKEHUS
HIapyKa MO0 HAKJIOHHOM IUIOCKOCTH.

OnpeneneHrie yCKOpPEHUs Tejla TpU PaBHOYCKOPEHHOM JIBJKEHUHU IO
HAaKJIOHHOM IJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH MYTH OT BPEMEHU IPU PaBHOYCKOPEHHOM
JIBMOKCHUHU O3 HavallbHOW CKOPOCTH.

[IpoBepka rumoTe3bl: €ciau Npu paBHOYCKOPEHHOM JIBMKEHUH 0€3 HauaJlbHOM
CKOPOCTH ITyTH OTHOCSITCS KaK PsIi HEYETHBIX YHCEII, TO BPEMEHA OJMHAKOBBI.

WccnenoBanue qBUKEHUA Tea, OpOUIEHHOTO MO YIJIOM K TOPU30HTY.

HccnenoBanue  3aBUCUMOCTH  CHJIBI  TPEHUS CKOJBXKEHHS OT  CHJIBI
HOPMAaJIbHOTO JABJICHHUSI.

Omnpenenenue ko3P PuIeHTa TPEHUS CKOIbKEHUS.

Onpenenenne KECTKOCTU NPYKUHBI.



HccnegoBanne 3aBUCUMOCTH CUJIbI YIIPYTOCTH, BO3HUKAIOUIEH B IPY>KUHE, OT
cTerneHu aeopMaIiy Mpy>KUHEI.

Onpenenenue paboThl CUJIBI TPEHUS MPU PABHOMEPHOM JBIKCHHUH TeJia 10
TOPU30HTAIBLHOM TTOBEPXHOCTH.

Onpenenenre  paboThl  CWIBl  YNPYrOCTH MpPU  MNOABEME TIpy3a C
UCIIOJIb30BaHUEM HEMOJIBUKHOTO U TTOJABUAKHOTO OJIOKOB.

Pa3nen 9. Mexanuveckne KoJe0aHUS U BOJIHBI.

KonebarenbHoe nBmxenrne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHUMN: EPHUO/I,
4acToTa, aMIUTUTyna. [‘apMoHWYecKkrne KojeOaHus. 3aTyXarolue KOJIeOaHus.
Brinyxnennbie kojiebanus. PezonaHc.

MareMatuyeckui M OpPYKUHHBIM MasTHUKU. [IpeBpaiieHue sHEpruum npu
K0JIe0aTEeIbHOM JBUKCHUU.

Mexannueckne BoaHBL. [IpomonbHble M TONepedHble BOJIHBL. (CBOMCTBa
MEXaHUUYECKUX BOJH: HHTEephepeHuus u nudpakuus. JjirmHa BOJIHBI U CKOPOCTh €€
pacnpocTpaHeHus. MeXaHM4eCKHUe BOJIHBI B TBEPAOM Telle, CEUCMUYECKHUE BOJIHBI.

3Byk. PacnpocTpaneHune u oTpaxeHue 3ByKa. ['pOMKOCTH 3ByKa M BBICOTA
ToHa. Pe3onanc B akyctuke. WHppa3Byk u ynbTpa3Byk. Hcnonb3oBanue
yJIbTPa3ByKa B COBPEMEHHBIX TEXHOJIOTHUSAX.

Jlemoncmpauuu.

HaGmronenune xosie0aHuil Tel 104 JEUCTBUEM CHWIIBI TSHKECTH U CHUJIBI
YIPYTOCTH.

Hab6nronenue xonebanuii rpy3a Ha HUTU U Ha TIPYKUHE.

HaOntonenue BoIHYXICHHBIX KOJIEOaHHUM 1 pe30HaHCa.

Pacnpoctpanenue npo0JibHBIX U MOMEPEUHBIX BOJIH (HA MOJICIIN).

Ha6nronenue nnrepdeperHunu u 1udpakiiuy BoJH Ha MOBEPXHOCTH BOABI.

Hab6nronenue 3aBUCUMOCTH BBICOTHI 3ByKa OT YacCTOTHI.

AKYCTUYECKHI1 pE30HAaHC.

Jlabopamopnsie pabomot u onvimel.

OrnpeneneHre 4acTOThI U MIEPHO/Ia KoJIeOaHUM MaTEMaTHYECKOTO MasTHUKA.

Omnpenenenre 4aCTOTHI U MIEPUOIa KOJICOaHUHN NPYKUHHOTO MasiTHUKA.

Uccnenosanue 3aBUCUMOCTH Teproia KoJaeOaHU rpy3a Ha HUTU OT JJTHUHBI
HUTH.

HccnenoBanue 3aBUCUMOCTHY TIEPHO/Ia KOJIEOAHM MPY>KMHHOTO MAasITHAKA OT
Macchbl rpy3a.

[IpoBepka HE3aBUCHUMOCTH TiepuojAa KoJjeOaHWUW rpys3a, MOJBEIICHHOTO K
JIEHTE, OT MaccChl Tpy3a.

OnBITHI, IEMOHCTPUPYIOIINUE 3aBUCUMOCTh TIEPHO/Ia KOJIeOaHU MPY>KUHHOTO
MasiTHUKA OT MACChl IPy3a U KECTKOCTH MPYKUHBI.

N3mepenue yckopeHus CBOOOHOTO MaJCHHUS.



Pa3nen 10. DiaekTpoMardHuTHOE NoJie U 3J1eKTPOMATHUTHBIE BOJTHBI.

DJIEKTPOMarHUTHOE  TOJIE.  ODJEKTpOMarHutHele  BOJHBL. ~ CBONCTBa
AIEKTPOMArHuTHbIX BOJH. lllkana saekTpoMarHWTHBIX BOJH. Mcmosb3oBaHue
AJEKTPOMArHUTHBIX BOJIH JUIsi COTOBOM CBsizu. Pammosnokanus. Kocmuueckas
CBSI3b.

DnekTpoMarauTHas npupoga cera. CKOpocTh cBeTa. BoIHOBBIE CBOMCTBa
cBeTa: uHTephepeHIus U TUPpaKIus.

Jemoncmpayuu.

CBOIICTBA PTIEKTPOMATHUTHBIX BOJIH.

WNuTtepdepentus u qudpakiys CBETa.

Jlabopamopnwie pabomel u onvimol.

N3ydeHne CBOWCTB JJICKTPOMArHUTHBIX BOJIH C TIOMOIIBIO MOOWIBHOIO
TenedoHa.

[IpoBeneHme ONBITOB IO HAOIIOACHUIO HHTEPp(PEPEHIINU U TUPPAKIIUU CBETA.

Pa3znen 11. CBeToBBIE sIBJIEHMS.

JlyueBass MOJIeNlb CBETA M TIEeOMETpUYECKass oONTUKA. VICTOUHMKM cCBeTa.
[IpsmonuHeliHOe pacnpocTpaHeHue cBera. 3Jarmenus Connuna uo JlyHsL
Otpaxenue cBera. Ilnockoe 3epkano. 3akoH oTpaxkeHus cBeta. [locTtpoenue
M300paKeHN, CHOPMUPOBAHHBIX 3EPKATIOM.

[Ipenomnenue cBera. 3akoH npenomiieHus: ceera. [lomHOE oTpakeHHe CBeTa.
Hcnonb30BaHrEe MOTHOTO OTPAXKEHUS B ONITUYECKUX CBETOBOJAAX, ONTOBOJIOKOHHAS
CBSI3b.

JImnza, xonm usydern B JuH3e. Popmyna TOHKOM JuH3BL llocTpoeHwme
n300pakeHnit, CGHOPMHUPOBAHHBIX TOHKOM JMH30M. OnTuyeckas CcucTema
doToamnmapata, MHUKpPOCKONa M Tejeckona. [y1a3, kak omnTudeckas CHCTEMA.
bim30pyKoCTh ¥ 1abHO30PKOCTb.

Paznoxenue Oenoro cBera B crektp. Omnbitel HeroToHa. CrnokeHue
CIIEKTPAJIbHBIX I[BETOB. J{ucnepcus ceeTa.

Jemoncmpauuu.

[IpssMonMHEHOE PaCcIPOCTPAHEHUE CBETA.

OtpaxxkeHue cBeTa.

[Tonyyenue n3o0paxeHui B IOCKOM 3€pKaje.

[Ipenomiienue cBera.

Onrtuueckuii CBETOBOI.

Xon nydyei B coOuparolieit JImH3e.

Xoq JIy4eH B pacCEenBarOILEH JIMH3E.

[Tomyuenune n300pakeHUi C MOMOUIBIO JINH3.

[Tpunuun aeiictBus ¢poToanmnapara, MUKPOCKOTA U TEIECKOTA.

Monens rinasa.



Paznoxenue 0en0ro cBeTa B CIEKTP.

[Tomy4yenue 0enoro cBeTa Mpu CIOKEHUU CBETA PA3HbBIX IIBETOB.

Jlabopamopnwie pabomot u onvimel.

HccnenoBanne 3aBUCUMOCTH yIVIA OTPaXEHUsT CBETOBOIO Jyda OT yIJa
MaJICHUSL.

N3yuenune cBOMCTB M300paxKeHus B TNIOCKOM 3€pKale.

Hccnenoanne 3aBUCUMOCTH yTIJIa IPEJIOMIICHHS OT yIJla MaJEHUs CBETOBOTO
Jy4a Ha TPAHULIE «BO3AYX—CTEKIIO».

[Tonyuenne n300pakeHUI C TOMOIILI0 COOMPAIOIECH JTUH3HI.

Omnpenenenre (POKYCHOTO pPacCTOSIHUSI M ONTUYECKOW CHIIBI COOMparoieit
JIMH3BI.

OnbITHI O Pa3JI0KEHUIO OEJIOr0 CBETA B CIIEKTP.

OnbITEl MO BOCHPUATHIO LIBETA IMPEAMETOB NpPU HUX HAOIIOJECHUHM Yepe3
L[BETOBbIE (DUIIBTPBI.

Pa3nen 12. KBanToBble siBJIEHUSI.

OmnsiTel Pesepdopaa u nnanerapHas monens aroma. Moaens atoma bopa.
Hcnyckanue u nornouieHue ceera atoMoM. KBaHThl. JInHelHyaThie CIIEKTPBI.

PannoaktuBHOCTh. Anb(a-, 6eTa- u ramma-usnydeHus. CTpoeHue aTOMHOTO
anpa. Hyxionnas wmogpens aromHoro sapa. HM3oromsl. PaamoaxTuBHBIE
npespanieHus. llepuon nomypacnana atomHbeix siaep. [ledcTBUE paarMoOaKTUBHBIX
U3JTy4€HHUI Ha KUBbIE OPraHU3MBbI. 3aluTa OT PaAMOAKTUBHOIO U3TyUYEHHUS.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apsAIOBOIO M MAaCCOBOTO YHCE.
OHeprus CBsI3M aTOMHBIX szuep. CBsi3p Maccbl M dHepruu. Peakuuu cuHTe3a n
nenenus sanaep. Mcrounmku sHeprum CosHoa m 3BE34. flnepHas dHepreTuka.
DKOJIOTHYECKHE MPOOJIEMbI SIAEPHON SHEPTETUKH.

Hemoncmpayuu.

CrexTpbl U3 1y4YEHUs U OTJIOIIECHHUS.

CrexTpbl pa3IMvyHbIX Ta30B.

CnekTp Bomopoaa.

Ha6nronenue tpekoB B kamepe Bunbcona.

PaboTa cuéTunka HOHUZUPYIOUIUX U3ITyYECHUH.

Peructpatius u3inydeHus: IpUPOJIHBIX MUHEPAJIOB U IPOAYKTOB.

Jlabopamopnsie pabomot u onvimol.

Ha6nroneHue CrtomHbIX U IMHEHYAThIX CIEKTPOB U3ITy4YEHUS.

HccenenoBaHue TPEKOB: M3MEPEHUE SJHEPTUU YACTULIBI IO TOPMO3HOMY ITyTH
(no dotorpadusam).

N3mepenne painoakTUBHOTO (POHA.

IHoBTOPHUTENbHO-00001IAKOIIMIA MOYJIb.



[ToBTOpUTENHEHO-00001IAIOIMINNI MOYJb MPEAHA3HAYEH ISl CUCTeMaTU3alluu
U 00O0OIIeHHs]  MPEAMETHOTO  COJEp)KaHWus W ONbITa  JIEATEIbHOCTH,
npUOOPETEHHOTO MPU M3YYEHHH BCEro Kypca (QU3uMKHA yriayOn&HHOro YpOBHS, a
TaKKe JIsl IOJITOTOBKM K OCHOBHOMY T'OCY/IapCTBEHHOMY 3K3aMEHY IO (pU3HKE.

B npouecce wu3ydeHus [JAHHOTO MOAYJS PEANM3YIOTCS W IOIYYaroT
nanbpHEiIIee pa3BUTHE YYeOHBIE JEHCTBUS, OOSCIEUYMBAIONINE TOCTHKCHHE
NpPEAMETHBIX U METalpEeAMETHBIX pe3yJibTaToB oOOydeHus, (OpMHpPOBaHUE
€CTECTBEHHO-HAYYHOUM TpaMOTHOCTH: OOBSICHEHHUE U ONKCAHKE SIBIICHUN Ha OCHOBE
npuMeHeHus: QU3NYECKUX 3HaHWM, HUCCIEIOBATEIbCKUE JCUCTBUS (BBIIBUKEHUE
TUIIOTE3, MMOCTAHOBKA LEIW WU IUIAHUPOBAHHME HWCCIEAOBAHMS, aHAIU3 JAHHBIX H
MOJIyY€HHUE BBIBOJIOB).

[IpennoururenbHOM  (OPMOM  OCBOGHHMS MOAYNS SBISETCA MPAKTHUKYM,
porpamMma KOTOpOTO BKJIFOUYAET:

pelieHre 3a7ad, OTHOCSIIMXCA K pa3IMYHbIM pas3feliaM U TeMaM Kypca
(U3HUKHU, B TOM YKCIE 33]]a4, UHTETPUPYIOLIUX COAEPKaHUE PA3HbBIX Pa3JIeIioB;

BBINIOJIHEHHE 1a00PaTOPHBIX padOT U ONBITOB (BKJIIOYAsi paOdOThI U OMBITHI U3
nepeyHell K paszgenaM Kypca) B YCIOBUSAX CaMOCTOSITENIbHOTO IUIaHUPOBAHMS
IPOBEJICHUS UCCIIEI0OBaHMs, BbIOOpa 1 00OCHOBAHUS METOJA U3MEPEHUS BEJIMYMH,
COOPKH 3KCIIEPUMEHTAIIbHON YCTaHOBKH;

BBINIOJIHEHHE MPOOJIEMHBIX 3aJJaHUM MTPAKTUKO-OPHUEHTUPOBAHHOTO XapaKTepa
(3a1aHHUA O E€CTECTBEHHO-HAyYHOW TI'PaMOTHOCTH), B TOM 4YHCJIE 3aJaHUil ¢
MEXIIPEIMETHBIM COJIEPKAHUEM;

paboTy Ha/ TPYNIOBBIMU WU MHAUBUAYATEHBIMU IPOCKTAMH, CBI3aHHBIMU C
coJiep>KaHUeM Kypca (PU3UKH.

N3ydeHne MOBTOPUTEIHLHO-0000IAIOIIETO MOIYJIS MOXKET 3aKaHYMBaThCS
MPOBEICHUEM JAHArHOCTUYECKOM paboThl 3a Kype (pu3uku yriayOiaEéHHOTO ypOBHS,
BKJIFOYAIOLIEH 3aJaHdsl Pa3HOTO YPOBHSI CJIOKHOCTH. Pe3ynbpTaThl BBINOJHEHUS
JMAarHOCTUYECKON pabOThl MOTYT MOKA3bIBATh CTENEHb FOTOBHOCTH OOYYAIOIINXCS
K OCHOBHOMY TOCYJAapCTBEHHOMY »JK3aMeHy 10 (u3MKe, a TaKKke
CBUJIETEIBCTBOBATH O JOCTUTHYTOM YPOBHE €CTE€CTBEHHO-HAYYHOU IrPaMOTHOCTH.



I[NIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUWA ITPOI' PAMMEI 110 ®U3UKE
HA YT'JIYBJIEHHOM YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

N3ydenne pu3nku Ha ypoBHE OCHOBHOTO OO0IIEro 0Opa3oBaHUsI HANpPaBICHO
Ha JIOCTIKEHHE JIMYHOCTHBIX, METAIIPEIMETHBIX U MPEIMETHBIX 00pa30BaTeIbHBIX
PE3YJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

B pesynbrare n3yuenus UMK Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs
y oOyuarorierocst 6ynyT copMUpOBaHbl CIEAYIONINE TUYHOCTHBIE PE3YIbTAThI B
YacTH:

e l)nampuomuuecxkozo ocnumanus:

IPOSIBJIEHWE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUHCKOM
(bu3NYeCcKOil HayKH;

[IEHHOCTHOE OTHOIICHHE K JJOCTHXKEHUSM POCCUMCKUX YUEHBIX-(DU3UKOB;

o 2)2parxcoancKkozo u OyxX08HO-HPAGCHIBEHHO20 60CNUMAHUS:

TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCYXKJIEHUU OOIIECTBEHHO 3HAUMMBIX
U 3TUYECKUX MPOOJEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUMN
bu3uKy;

OCO3HAHHME BAXXHOCTH MOPATbHO-dTUYECKUX MPHUHIUIOB B JEATCIHHOCTH
Y4E€HOT0;

e 3)Icmemuueckozo 60CNUMAHUA:

BOCIIPHUATHE ICTETUYECKUX KaueCTB (DPU3MUECKON HAyKH: €€ TapMOHUYHOTO
MOCTPOCHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH,

e 4)uennocmu HAyuHO20 NO3ZHAHUA:

OCO3HAHME IIEHHOCTH (PU3MUECKON HayKM KaK MOIIHOIO HMHCTPYMEHTA
IIO3HAHHUS MHpPA, OCHOBBI PAa3BUTHUS TEXHOJOTIMH, BAXKHEWILIEW COCTAaBIIAIOLLICH
KYJBTYPHI;

OpUEHTaIMs B JCATEIbHOCTH HAa COBPEMEHHYIO CHCTEMY Hay4YHBIX
MpEeCTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOIBI;

pa3BUTHE HAY4YHOM JHO003HATENHHOCTH, HMHTEpPECa K HCCIIEIOBATEIbCKON
JEATEIbHOCTH;

o 5)ppopmuposanun Kynomypul 300p06ba U IMOUUOHATLHO20 01A20NOTIYUUA:

OCO3HaHWE IIEHHOCTU Oe30macHOro oOpa3a >KM3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BAXXHOCTH TIPaBWJI O€30MacHOTO0 TOBEACHUS Ha
TpaHCIIOPTE, Ha JOpOrax, C JJICKTPUYECKUM M TEIUIOBHIM OOOpPYIOBAHHEM B
JIOMAIIIHUX YCIIOBUSIX;

c(hOpPMUPOBAHHOCTh HaBBIKA pEQIIEKCHH, MpHU3HAHHE CBOEro IpaBa Ha
OLIMOKY M TaKOTO e MpaBa y APYyroro YeiaoBeKa;



e 6)mpyooeozo eocnumanusi:

aKTMBHOE YYacTH€ B PEIICHUH IMPAaKTHYSCKUX 3ajad (B paMKaxX CEMbH,
oOpa3oBaTeILHON OpraHU3alliy, TOpoja, Kpas) TEXHOJIOTHYECKOM M COLMAIbHOM
HaIPaBJICHHOCTH, TPEOYIOMUX B TOM YUCIIC ¥ (PU3NUECKUX 3HAHHMM;

WHTEPEC K MPAKTHICCKOMY H3YyUYCHHIO TPO(ECCHid, CBI3aHHBIX C (PU3UKOM;

e 7)IK0J102U4eCK020 60CRUMAHUA:

OpHUCHTAIlMsA Ha TpPUMEHEHHE (U3WUYECKUX 3HAHUU JJIs pelieHus 3ajad B
0o0JIacCTU OKpYXKalolllel cpenapl, IUIAaHUPOBAHUS IIOCTYNKOB M OICHKH HX
BO3MOKHBIX MOCJIEACTBUM JIJIs1 OKPYKAIOIIEH CPeJIbl;

OCO3HaHME TJI00ATIBHOTO XapaKTepa JKOJIOTMYECKUX MPOOJieM M MyTeu HX

pEIIICHNS;
e 8)adanmayuu K U3MEHAIOWUMCA YCI08UAM COUUATLHOU U RPUPOOHOIL
cpeonl:

MOTPEOHOCTh BO B3aUMOJICHCTBMU TIPU BBINOJIHEHUH HCCIEAOBAHUNA U
IPOEKTOB (PM3UYECKOM HANIPaBIEHHOCTH, OTKPBITOCTD ONBITY U 3HAHUSM JAPYTUX;

NOBBIIICHUE YPOBHA CBOEM KOMIIETEHTHOCTH 4Y€pe3  IPAKTHUYECKYIO
JESITEIIbHOCTD;

MOTPEOHOCTh B (DOPMUPOBAHUM HOBBIX 3HAHHUM, YMEHHI (DOpMYyIUpoOBaTh
UJIeU, OHATHS, TUIIOTE3bI O PUBNYECKUX OOBEKTAX U SIBICHUSAX;

OCO3HaHHE JIePHUITUTOB COOCTBEHHBIX 3HAHUN W KOMIIETEHTHOCTEH B 00J1aCTH
bu3uKy;

IUTAHUPOBAHUE CBOEr0 PA3BUTUS B MPUOOPETEHUMH HOBBIX (DU3MUECKHUX
3HAHUM;

CTpEMJICHHE aHAJIU3UPOBATh U BBISBIATH B3aUMOCBS3H MTPUPO/IbI, 0OIIECTBA U
HKOHOMHUKH, B TOM YHCJIE C UCIOIb30BAaHUEM (PU3UUECKUX 3HAHUM;

OLIEHKA CBOMX JEHUCTBUM C YYETOM BIIMSIHUS Ha OKPYXKAIOLIYIO Cpeny,
BO3MOYKHBIX [JI00AIbHBIX TOCIEICTBUM.

METAINIPEAMETHBIE PE3YJIBTATHI

B pesynpTaTe ocCBO€HHS TporpamMmbl M0 (U3MKE HAa YPOBHE OCHOBHOTO
oO1iero oo6pa3zoBanus y o0y4aromierocs: 0yayt copMupoBaHbl MeTanpeaMeTHbIE
pe3yJabTaThl, BKIFOYAIOIINE TT03HABATEIILHBIC YHUBEPCAIbHbBIC YUeOHBIC ICHCTBHS,
KOMMYHUKATHBHBIC  yHUBEpPCAIbHBIC  y4eOHBIE  JCHCTBUSA, PETYJIATHUBHBIC
YHUBEpCaAIbHBIC YI€OHBIC TICUCTBUS.

ITo3HaBaTe/ibHBIE YHUBEPCAJIbHbIC YUeOHbIE 1eCTBUSA
Bba3oBble JJornueckue a1eiicTBUA:
BBISIBIISITh M XapaKTEPU30BaTh  CYIIECTBEHHBIE TPU3HAKH  OOBEKTOB
(siBEeHUI), KIaccu(UIUpPOBATh UX;



BBISIBJISITh 3aKOHOMEPHOCTH M MPOTUBOPEUHUS] B pacCMaTpUBaEMbIX (aKTax,
JAHHBIX U HAOJIOJICHUSX, OTHOCSAIINXCS K (PU3HUUECKUM SIBIICHUSIM;

BBISIBJISITh TIPUYUHHO-CIICJICTBEHHBIEC CBA3U IMPU HW3YYEHUU (PU3NYECKUX
SBJICHMM M TIPOILIECCOB, JI€NlaTh BBIBOJLI C HCIOJB30BAHUEM JICIYKTUBHBIX U
WHJIYKTUBHBIX  yYMO3aKJIIOYEHUW, BBIJIBUTaTh THUIOTE3bl O  B3aUMOCBS3SIX
(bU3UYECKUX BEINYNH;

CaMOCTOSTENIbHO BbIOMpATh CIOCOO pelieHus ydueOHON (u3nuecKkoi 3amadu
(cpaBHEHHE HECKOJIbKMX BApUAHTOB PEIICHUS, BHIOOp HamboJee MOIXOJAIIEIO C
y4E€TOM CaMOCTOSITENIbHO BBIICJICHHBIX KPUTEPHUEB).

ba3oBble ucciienoBare/ibCKue AeiicTBUS:

HCIIOJIb30BaTh BOIIPOCHI KaK MCCIIEOBATENbCKUA HHCTPYMEHT ITO3HAHMS;

IPOBOJUTH MO CaMOCTOSTEIBHO COCTaBJIECHHOMY IUIAHY OIIBIT, HECJIOKHBIN
(bU3UYECKUI SKCTIEPUMEHT, HEOOJIBIIIOE UCCIEOBAHNE (PU3UUECKOTO SABICHUS;

OLICHUBATh HA IPUMEHUMOCTb U JOCTOBEPHOCTh MH(OPMALIHIO, TTOJTYYEHHYIO
B XOJI€ UCCJIETOBAHUS WM IKCIIEPUMEHTA,

CaMOCTOSITENIbHO (DOopMyHpoBaTh 00OOIIEHUS W BBIBOABI MO pe3yJbTaTaMm
IPOBEAEHHOIO HAOJIO/IEHU S, OIIbITA, UCCIIEIOBAHMUS;

IPOrHO3UPOBATh BO3MOKHOE JajbHEIIee pa3BuTHe (PU3MUECKUX MTPOLIECCOB,
a TaK)Ke BBIJBUTaTh MPEIANOIOKEHUSI 00 HX PAa3BUTHUU B HOBBIX YCIOBHUSX M
KOHTEKCTaXx.

Pa6ora c undgopmanmueii:

NPUMEHSTh PA3JIUYHbIE METOJIbl, HHCTPYMEHTHI U 3alpOChl MPU TMOUCKE U
oTOOpe MHPOPMALIUU UK JAHHBIX C YUETOM MpPEAJIOKEHHON yueOHOU (pru3nyeckoit
3a]1a4H;

aHAJIM3UPOBaTh, CUCTEMATU3UPOBATh W UHTEPIPETHPOBATH HH(POPMAIIUIO
pPa3TUYHBIX BUIOB U (POPM MIPENCTABICHNUS,

OIICHUBATh HAAEKHOCTh HMHPOPMALUU TIO KPUTEPHUSIM, MPEII0KEHHBIM
yauTeseM uin chOpMyITHPOBAHHBIM CAMOCTOSTENBHO;

CaMOCTOSTENIbHO  BbIOMpaTh  ONTUMalbHYI0  GOpMYy  MpEACTaBICHUS
uHOpMAIMU U WUIIOCTPUPOBATH pEIIaeMble 337a4d HECIOXKHBIMH CXEMaMH,
JTuarpaMMamu, MTHOU Tpadukoil 1 iX KOMOWHAIIUSMH.

KoMMyHUKaTHBHBIC YHUBEPCAJIbHbIC Y4eOHbIE 1eiiCTBHUS:

B XOJe OOCyXJeHHs ydyeOHOro maTepuasa, pe3yJbTaToOB JIabOpaTOPHBIX
paboT M MPOEKTOB 3aJaBaTh BOIPOCHl MO CYHIECTBY OOCYXKIAa€MOMl TeMbl U
BBICKA3bIBaTh WJEW, HAIECJICHHbIE Ha PEIICHHE 3aJaud MW [OAJEpKAHUE
OJ1aroKesIaTeIbHOCTH OOIIEHNUS;

COTIOCTABJIATH CBOM CYXACHMSI C CY)KIEHUSIMU JPYTUX YYACTHHUKOB UAJIOra,
OoOHapyXMBaTh pa3IM4MUe U CXOACTBO MO3UIIMIA;

BbIpaXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX M TUCbMEHHBIX TEKCTaX;



nyOJUYHO MPEACTABISTh PE3yJbTaThl BBIMOJIHEHHOTO (U3HMUECKOTO OIbITa
(aKCIIepUMEHTa, UCCIIeI0BaHUs, IPOCKTA);

MOHUMAaTh M HCIOJIb30BaTh MPEUMYIECTBA KOMAHIHON U WHAMBUAYaJIbHOM
paboThI IPU PEIICHUH KOHKPETHOU (pU3nyecKoi mpoOieMbl;

MIPUHUMATH 1EJTM COBMECTHOM AESATEIbHOCTH, OPTAaHU30BBIBAThH JACHCTBUS IO
e€ JOCTIKEHUIO: PACTIpPEeNessTh pPOJH, OOCYXAaTh MPOLECCHl W PE3YIbTAThI
COBMECTHOM paboThl, 0000111aTh MHEHUS HECKOJIBLKHUX JIIOJICH;

BBITIOJIHATH CBOIO YacTh pPabOThI, JOCTHras Kaue€CTBEHHOIO pe3yJsibTara Io
CBOEMY HAINpaBJICHUI0 U KOOPJUHUPYS CBOM JCHCTBUA C APYTMMH YICHAMH
KOMaH/IbI;

OIICHMBAaTh KAuye€CTBO CBOEr0 BKJIajJa B OONIMH MPOAYKT IO KPUTEPUSIM,
CaMOCTOATENEHO C(OPMYITUPOBAHHBIM YUYACTHUKAMHU B3aUMOICHCTBHUSI.

PerynsiTuBHbIE YHUBEpCcAJIbHbIE Y4eOHbIe 1eficTBUS
Camoopranm3anus:

BBISIBJISITH ITPOOJIEMBI B )KMU3HEHHBIX U YUEOHBIX CUTyalUsIX, TPEOYIOUX 1Jis
perieHus pU3NIECKUX 3HAHMIM;

OpPUEHTHUPOBAThCA B  PA3IMYHBIX  MOAXOJAX  HPUHATHUS  pEUICHUU
(MHIUBUYaJIbHOE, IPUHATHE PELIECHUS B TPYIIIE, IPUHATUE PELICHUN rPpyIIon);

CaMOCTOSITENIbHO COCTAaBIISITh AJTOPUTM pelleHHs] (HU3MYECKO 3aJauu WiIn
IJIaH HCCIAEJOBaHUS C YYETOM HMEIOIIHMXCA PECYPCOB M COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEeHTUPOBATh IIpeijlaraéMble BAPUAHTHI pELICHUM;

JieaTh BBIOOP M OpaTh OTBETCTBEHHOCTD 32 PEILICHUE.

CaMOKOHTPOJIb, 3MOLMOHAIbHBIH HHTE/VICKT:

JaBaTh aJICKBaTHYIO OLIEHKY CUTYyallMu U Mpejiararh riaH e€ N3MEeHEHNUS,

OOBSICHATh  MPUYMHBl  JOCTIKEHUS  (HEHAOCTHIKEHHUS])  pe3ysIbTaToB
JeSITEIbHOCTH, 1aBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTUBBI B JEATEIBHOCTh (B TOM YHCIE B XOJ BBINOJIHEHUS
(Gu3MYECKOTO HCCIEeIOBAaHUS WM IPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENBCTB,
U3MEHUBIIUXCS CUTYallUi, YCTAHOBJIEHHBIX OIIUOOK, BOZHUKILIUX TPYJHOCTEH;

OLICHUBATh COOTBETCTBHE PE3YJIbTATA LIEJU U YCIOBUSM.

CTaBUTh ce0s HA MECTO JPYroro yejaoBeKa B XOJ€ CIopa WIK JUCKYCCHU Ha
HAy4YHYIO TEMY, IOHUMATh MOTHBBI, HAMEPEHUS U JIOTHUKY JIPYroro.

NpU3HABATH CBOE MPABO HA OLIMOKY MpU PelieHUH (PU3NUECKUX 3a7a4d WM B
YTBEPKJICHUSIX HA HAYYHBIE TEMbI U TAKOE K€ MPaBO JAPYroro.

INPEAMETHBIE PE3YJIbTATBI

K xon1y oOyuenus ¢ 7 Kiacce ipeIMETHBIE PE3yIbTaThl HA YIITyOJIEHHOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHHIA:



UCIIOJIb30BaTh MOHATHUS: (PU3NYECKHE U XUMHUYECKUE SBJICHUS, HAOII0IeHUE,
OKCIIEPUMEHT, MOJENb, THUIOTe3a, CAUHHUIBI (PU3NYECKUX BEIMYUH, aToM,
MOJIEKYJa, arperaTHble COCTOSHUS BemiecTBa (TBEPIOE, KUAKOE, razo00pa3Hoe),
MEXaHUYeCKOe JBWXKEHUE (paBHOMEPHOE, HEPAaBHOMEpPHOE, MPSIMOJIMHEHHOE),
TpaeKToOpHsi, PaBHOJCHCTBYIOIAs CUJl, jAedopManus (ympyras, IacTHdeckas),
HEBECOMOCTbH, COOOIIAIOIINUECS COCY/IbI;

YBEPEHHO pa3iuyarh siBeHus (Auddy3us, TEIIOBOE IBUKEHUE YaCTHUIL
BEILIECTBA, PABHOMEPHOE [BI)KEHUE, HEPABHOMEPHOE [IBWKEHUE, WHEpLUs,
B3aUMOJICUCTBHE TEJ, PABHOBECUE TBEPBIX TEJI C 3AKPEIUIEHHON OChIO BpalICHUS,
nepenavya JaBlIeHUS TBEPABIMH TelaMH, >KUJIKOCTIMHU U Ta3aMH, aTMochepHoe
JIABJICHUE; TJIaBAaHUE TEJ, IPEBPAILICHNS MEXAHUYECKOW SHEPTHH ) 110 ONMCAHUIO UX
XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIIBITOB, JAEMOHCTPUPYIOIIMX JIaHHOE
(bu3HUECKOe SIBJICHHUE;

pacno3HaBaTh  NPOSBICHWE  M3YYEHHbIX  (U3UYECKUX  SIBJICHUH B
OKpyXaroleM mupe (B TOM 4Hciie (PU3HUYECKHE S[BJICHHS B IPHUPOAE: MPUMEPHI
JBUKEHHS C PA3JUYHBIMH CKOPOCTSIMM B JKMBOW W HEKHBOW MPUPOAE, NECUCTBUE
CHJI TSKECTH, TPEHUS, YIIPYTOCTU B MPUPOJE U TEXHUKE, BIUSHUE aTMOCHEPHOTO
JABJICHUSI Ha >KMBOW OpraHu3M, TUIaBaHUE DPHIO, pblYaru B TeJie 4YeJIOBEKa), MpH
TOM TNEPEBOJUTH MPAKTHYECKYIO 3aJady B y4e€OHYIO, BBIACIATH CYIIECTBEHHBIC
CBOMCTBA (TIpU3HAKH) (DU3UUECKUX SIBJICHUI;

ONUCHIBATh M3y4YEHHBIE CBOMCTBA Tel U (PU3MUECKUE SIBJICHUS, WCIOJIb3YS
¢uznyeckue BeIMUYMHBI (Macca, OOBEM, IUIOTHOCTh BEUIECTBAa, BpeMs, IYTh,
CPEIHsAsI CKOpPOCTb, CHJIa YNPYTOCTH, CWJIA TSKECTH, BEC Tella, Cuila TPEHUs,
JaBJIEHUE TBEPAOIO Teja, JABJIEHUE CTOJ0a >KUIKOCTH, BBITAJIKUBAIOLIAS CHUJIA,
MexaHu4eckas padoTa, MOUIHOCTb, IUIEYO CHJIbI, MOMEHT CHJIbI, KO3(P(ULIHUEHT
M0JIE3HOTO ACUCTBUSI MEXaHU3MOB, KWHETHUECKAs U MOTEHIMATIbHAS SHEPTHs), IPH
ONKCAaHUU TPABUIBHO TPAKTOBaTh (PU3NYECKUI CMBICT HCMOJIb3YyEMbIX BEJINYHH,
uX OOO3HAUYECHHUS W E€IUWHULBI (PU3NYECKUX BEJIUYUH, HAXOAUTh (HOPMYIIbI,
CBS3BIBAIOLIUE TAHHYIO (DU3NYECKYIO BETMUMHY C APYTMMH BEJIMYMHAMU, CTPOUTH
rpaduKy U3y4eHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYMH;

XapaKTepu30BaTh CBOMCTBAa Tel, (U3UYECKUE SBICHUS U MPOLECCHI,
UCIIOJIb3Ysl TIpaBUJIa CIIOKEHUsS CUi (BAOJb OJHOM MpsiMoii), 3akoH ['yka, 3akoH
[Tackans, 3akoH ApxuMmena, MPaBUIO paBHOBECHS phiuara (0J0Ka), «30J0TOE
IPaBUJIO» MEXAaHWKH, 3aKOH COXPAHEHUS MEXAHUYECKOW HHEPruu, IMpU 3TOM
JaBaTh CJIOBECHYIO (DOPMYIHMPOBKY 3aKOHA U 3aMUCHIBATh €r0 MaTeMaTHYEeCKOe
BBIPAJKEHUE;

CTPOUTH HPOCThIE (PU3UUECKHE MOJIENH pealbHbIX OOBEKTOB, MPOLECCOB U
SBJICHUM, BBIIEIATH IPU STOM CYIIECTBEHHbIE M BTOPOCTEIEHHBIE CBOMCTBA



00BEKTOB, MPOIIECCOB, SIBICHUH, IPUMEHATh (PU3NUECKUE MOJCIN JJIs1 OOBICHEHUS
(bu3MYECKUX MPOIIECCOB U PEIICHUS YUeOHBIX 3a/1a4;

OOBSACHATH (PU3UYECKUE SIBICHHUS, MPOIECChl U CBOWCTBA TEJ, B TOM YHUCIE B
KOHTEKCTE€ CHUTYyallMii MpaKTUKO-OPUEHTHUPOBAHHOIO XapakTepa, U peliarh
KayeCTBEHHBIC 3a/Ja4yd, B TOM 4YHCIIEe TPEOYIOUINEe YHCIEHHOTO OLIEHWBAHUS
XapaKTepHBIX 3HAYCHUH (U3NYECKUX BEIUYUH, IPU STOM BBIOMPATh a/IeKBaTHYIO
(buU3MYECKYI0 MOJIEb, BBISBIATh MPUUMHHO-CIICACTBEHHBIE CBSI3U M BBICTpauBaTh
JIOTUYECKYIO IIEMOYKY pacCyXJACHU ¢ Omnopod Ha HW3y4YEHHbIE CBOMCTBA
bu3nuecKux sIBICHUM, PU3nyecknue 3aKOHbI, 3aKOHOMEPHOCTH U MO/IEIH;

pemath pacy€THble 3aauu (B 2—3 A€HCTBHS) MO M3ydyaeMbIM TeMaM Kypca
(bu3uKy, BIOMpas aleKBaTHYIO (PU3UYECKYIO MOJIENh, C UCIOJIb30BAaHUEM 3aKOHOB
U (HOpMYyIl, CBA3BIBAIOIINX (U3NYECKUE BEIMUMHBI, 3aMCHIBATh KPATKOE YCIOBHE
U Pa3BEPHYTOE pELICHHE 3a/ayd, BBISBIATH HEJOCTAIOIIME WIM H30BITOYHBIE
NaHHble, OOOCHOBBIBATH BBIOOP METOAAa pELIEHUS 3aJaud, HCIO0JIb30BATh
CTIPaBOYHBIE JAaHHBIC, MMPOBOJUTH MAaTeMaTUYECKUE MPeoOpa3oBaHUS U PACUETHI,
OILICHWBATh PEATMCTUYHOCTh MOJYyYEHHOTO 3HAYCHUSI (PU3NUYECKON BEIMYUHBI U
OTIPEAETSATh PAa3MEPHOCTh (PU3NUECKOW BEIWYUHBI, TOTYYCHHON MPHU PEIIeHUU
3a]1a4H;

pacrno3HaBaTb MpPOOJEMBbI, KOTOpPbIE MOXHO pEHIMTh MpPU [MOMOUIU
buznyecKnX METOAOB, W TpejIaraTb OPUEHTHPOBOYHBIA CIIOCOO pEIICHUS, B
ONMCAaHWU  WCCIEIOBaHHWS  pPACIO3HABaTh  MPOBEPSIEMOE  MPEIIOJIOKEHHE
(TUMOTE3y), UHTEPIPETUPOBATD MOJTYUCHHBIN PE3YNIbTAT;

IIPOBOJIUTH OTBITHI 10 HAOMIOACHUIO (DPU3UYECKUX SIBJICHUN WM (PU3NIECKUX
cBOMCTB Ten (nuddy3usa, TEIIOBOE pacIIUpeHUE Ta30B, SIBJICHHUE HWHEPIIUH,
U3MEHEHHE CKOPOCTH MPHU B3aMMOACHCTBHUM TeJ, Mepeaaya JaBIeHUS KUIKOCTHIO
U Ta30M, TPOSBICHHUE NCUCTBUA aTMOCHEPHOTO NaBICHHS, JACHCTBHE MPOCTHIX
MEXaHM3MOB): (HOPMYJIHMPOBATh MPEANOJI0KEHHE (TUIOTE3y) O BO3MOXKHBIX
pe3ynbTaTax HaOMIOJCHUHN, CAMOCTOATEILHO COOMPaTh YCTAHOBKY U3 M30BITOYHOTO
Habopa o0opyaoBaHus U (OPMYITUPOBATH BHIBOIbI;

NPOBOAUTH TPSIMbIE ¥ KOCBEHHBIE HW3MEpeHUs (PU3MUECKHX BEITUYHH
(paccTosiHUEe, TPOMEXKYTOK BPEMEHH, Macca Tesa, 00bEM Telna, Ciila, TeMIeparypa,
MJIOTHOCTh JKUJKOCTH M TBEPAOTO Tea, CHJIa TPEHUS CKOJBKCHUS, JaBIICHUE
BO3/lyXa, BBITAJIKUBAIONIAS CHJIA, JCUCTBYIOIIAs Ha TMOTPYXEHHOE B >KUIKOCTH
T€I0, KOA(PPUIMEHT TMOJE3HOro  JEUCTBHS  MPOCTBIX  MEXAaHU3MOB) C
WCIIOJIb30BAaHUEM aHAJIOTOBBIX U LHUQPPOBBIX MNPUOOPOB, OOOCHOBHIBATH BHIOOP
MeToJla W3MepeHus, (UKCUpPOBaTh MOKa3aHUs NPUOOPOB, HAXOAUTHh 3HAUCHUE
U3MEPSIEMON BEJTMUMHBI C TIOMOILBIO YCPETHEHHS PE3yIbTaTOB CEPUU U3MEPEHUI U
OLIEHUBATh MOTPEIIHOCTh U3MEPEHUH;



IPOBOJIUTH HECJIOKHBIE SKCIIEPUMEHTAJIbHBIE HCCIIEIOBAHNUS 3aBHUCHUMOCTEM
¢uznyecKkux BENUYHMH (3aBHUCHMOCTH IyTH PaBHOMEPHO IBMXKYIIETOCS Tela OT
BPEMEHH JIBIKEHUS TeNa, CHJIbl TPEHHUS CKOJBXKEHHUS OT CHUJIIbl HOPMAaJIbHOTO
JaBJIEHUs, KayecTBa OOpaOOTKM IMOBEPXHOCTEM TEI M HE3aBUCUMOCTU CHIIBI
TPEHMsI OT IUIOLIAJM COINPUKOCHOBEHUS TeJ, CUJIbl YINPYrOCTH OT YJUIMHEHUS
IOPYKUHBI, BBITAJKUBAIOIIEH CHJIBI OT 00BbEMa MOrpyXKEHHOM 4YacTU Tena U OT
IJIOTHOCTH KUAKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTH TeJjla, OT TJIyOWHBI, Ha
KOTOPYIO MOTPY>KEHO TEJNO, YCIOBUM IJIABaHUS TEJl, YCIOBUN PaBHOBECHUS pblyara
U OJIOKOB): COBMECTHO C yuuTeneMm (GOpMyJIHMpOBaTh 3ajadyy U TUIOTE3Y
UCCIIEJOBaHMsI, CaMOCTOSATEIbHO IUIAHUPOBATh MCCIEAOBAHUE, CAMOCTOSITEIIBLHO
coOupaTh HKCIEPUMEHTAJIbHYI0 YCTAaHOBKY C HCIIOJIb30BAHUEM MHCTPYKIUU,
MPEJICTABISITh MOTYYCHHBIE 3aBUCUMOCTH (DU3MUECKUX BEJIMYMH B BUJE TAOJIHIl U
rpadukoB, OLIEHUBATh TMOTPEIIHOCTH, JeNaTh BBIBOABI IO  pe3yiabTaTam
UCCIIEI0BaHMS;

coOnoaTh IMpaBWja TEXHUKM Oe3omacHoro TpyAa Mnpu padbore ¢
71a060paTOPHBIM 000PYI0BAHUEM;

YKa3bIBaTh MPUHIIMIIBI ACHCTBUS MPUOOPOB U TEXHUYECKUX YCTPOHUCTB: BECHI,
TEPMOMETpP, JIUHAMOMETp, COOOLIAlOIIMecsT COCynbl, OapoMeTp, phblyar,
NOJIBUYKHBIA U HEMOJBUKHBIN OJIOK, HAKJIIOHHAS! TJIOCKOCTb;

XapaKTepU30BaTh MPUHIIUIBI TEHCTBUS U3YUYCHHBIX MPUOOPOB, TEXHUYECKUX
YCTPOMCTB M TEXHOJOTMYECKUX MPOLECCOB C OMOPOM Ha UX omucaHus (B TOM
quclie: MOJUIMITHUKYN, YCTPOHCTBO BOJONPOBOJIA, THAPABINYECKUI Tpecc, CU(OH,
MaHOMETpP, BBICOTOMEp, MOPUIHEBOW HACOC, apeoMEeTp), HUCHOJb3ys 3HaHUA O
CBOMCTBaX (U3MYECKUX SBJICHUM U HEOOXOAUMbIe (U3UYECKHUE 3aKOHBI U
3aKOHOMEPHOCTH;

MCIIOJIb30BaTh CXEMBbl M CXEMAaTUYHBbIC PUCYHKH H3YYCHHBIX TEXHUYECKHX
YCTPOMCTB, H3MEPUTEIbHBIX MNPHUOOPOB U TEXHOJOTMYECKUX MPOIECCOB IMpHU
pelleHny y4eOHO-IPaKTUYECKUX 3a/1a4;

OPUBOJAUTH MPUMEPHI (HAXOAUTh HHPOPMALIUIO O TPUMEPAX) MPAKTHYECKOTO
UCTIONb30BaHusl (DU3MUECKUX 3HAHWW B MOBCEAHEBHOW JKM3HM JUJISI OOECTICUYCHUs
0e30MacHOCTH MpU OOpallleHnHd ¢ MpUOOpaMH U TEXHUYECKUMHU YCTpPOMCTBaMH,
COXpaHEHHUSl 3J0pPOBbsI U COOJIOJECHUS HOPM DKOJIOTMYECKOTO TIOBEICHHUS B
OKpYKaroLIEN Cpeie;

OCYUIECTBJISATH OTOOP MCTOYHUKOB UH(POpPMALIMK PU3UYECKOTO COJAEPKAHUS B
HNuTepHeTe, €aMOCTOSITENIbHO (OPMYIHpPYs TMOUCKOBBIM 3aMpoc, Ha OCHOBE
UMEIOUINXCA 3HAaHUM MU TMYTEM CpPaBHEHUS PA3UYHBIX HMCTOYHUKOB BBIJENATDH
uHbOpMaIMIO, KOTOpas  SBISETCS  MPOTUBOPEYMBOM WM  MOXKET  OBITh
HEJIOCTOBEPHOMU;



UCIIOJIb30BaTh NPH BBIMOJHEHUU Y4YEOHBIX 3aJaHUi HAYYHO-TIOMYJISIPHYIO
auTepaTypy (pusmdeckoro coaepikaHus, CIpaBOYHBIE MaTepUaibl, PECYpChl CETH
WHTepHeT, BianeTb NpUEMAMH KOHCIEKTHPOBAaHUS TEKCTa, NpeoOpa3zoBaHUs
uH(OpMAaIUU U3 OJIHON 3HAKOBOM CHCTEMBI B JPYTYIO;

CO37aBaTh COOCTBEHHBIE KpPATKUE MHUCbMEHHBIE M YCTHBIE COOOILECHHS Ha
OCHOBE 2—3 HMCTOYHUKOB MH(pOpMaluu (U3MUECKOTO COJACp>KaHUS, B TOM YHCIIE
nyOJMUYHO JeNiaTh KpaTKhe COOOIICHHS] O PEe3ysIbTaTax MPOEKTOB WM Y4eOHBIX
UCCIICOBAHUM, TMPU 3TOM T'PAMOTHO HCIOJIb30BAaTh HM3YYEHHBIN MOHATUWHBIN
anmapar Kypca (GU3MKH, COMPOBOXKIATh BHICTYINICHUE MTPE3CHTAIINECH;

IpU BBIMIOJIHEHUU YYEOHBIX TPOEKTOB U HCCIENOBAaHUI pacmpenessTh
00s13aHHOCTH B TPYyMIIE€ B COOTBETCTBUU C MOCTABJICHHBIMU 33/1a4aMH, CIEAUTH 32
BBINIOJIHEHUEM IUIaHAa JCHCTBUM, aJIeKBaTHO OIIEHMBAaTh COOCTBEHHBIM BKJaJ B
JEATEIbHOCTh TPYNIBL, BBICTPAUBATH KOMMYHUKATHUBHOE B3aUMOJIECHUCTBHE,
YUHUTBIBAsI MHEHUE OKPYKAOLIUX.

K koHiy oOyueHuss ¢ 8 knacce mpeAMETHBIE PE3yJbTaThl HA YrIyOJIEHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITUXCSI YMEHUIA:

WCIIOJB30BaTh MOHATUS (Macca W pa3Mepbl MOJEKYJ, TEIIOBOE JBHXKCHUE
aTOMOB W MOJIEKYJI, arperaTHbIe COCTOSIHHUSI BEIIECTBA, KPUCTALIMYECKHE H
aMmopdHbIe Tela, HACHIIICHHBIM M HEHACHIIICHHBIA Map, CHOCOObI HW3MEHEHUS
BHYTPEHHEW DJHEPIrUM, OJJEMEHTApHBIA JJIIEKTPUYECKUN 3apsji, MPOBOJIHUKH,
MOJIYIIPOBOJHUKH, TUIEKTPUKHA, UCTOYHUKHU TTOCTOSIHHOTO TOKA, JJIEKTPUUYECKOE U
MarHuTHOE MOJI, ONTHYECKas CUCTEeMa) M CHUMBOJIMUECKUN S3bIK (DU3UKU TpHU
pelIeHrnn YYeOHBIX U TPAKTUYECKUX 3a/1a4;

YBEPEHHO pa3iinyaTh SIBICHUS (TEIJIOBOE pacUIMpeHHe (CKaTue), TEIIoBOe
PaBHOBECHE, MOBEPXHOCTHOE HATSKEHHWE, CMAYMBAHUE, KalWUISIPHBIE SIBJICHMUS,
UCTIapeHue, KOHJACHCAIUs, IUIaBJICHUE, KPUCTAUIM3AIUS, KHUIEHHE, CIOCOObI
Temionepeaayn (TErIoNpOBOHOCTb, KOHBEKIIUS, U3TyYeHHUE), TEIJIOBbIE MOTEPH,
AIEKTpU3AIU TeJ, B3aUMOJACHCTBUE 3apsANIOB, ACHUCTBUS HJIEKTPUYECKOTO TOKAa,
KOPOTKO€E 3aMbIKaHHE, B3aUMOJACHCTBUE MAarHUTOB, JIEUCTBUE MATHUTHOIO ITOJIS HA
MPOBOJAHUK C TOKOM) IO ONUCAHHMI0 WX XAPAKTEPHBIX CBOWCTB M HA OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (DU3NYECKOE SIBJICHUE;

pacrio3HaBaTh  MNPOSBJIGHHE  HW3YYEHHBIX  (PUBMYECKHUX  SIBJICHUM B
OKpyXkaromieM wMupe (B TOM uucie (Quanueckue SBICHHS B IPUPOJIE:
ITOBEPXHOCTHBIE W KANWJUISIPHBIC SBJIICHUS B NPUPOJE, KPUCTAJUIbI B IPUPOJE,
usnydenne CoJHIIa, 3aMep3aHre BOJOEMOB, MOPCKHE Opu3bl, 00pa3oBaHUE POCHI,
TyMaHa, WHes, CHera, JJICKTpUYECKHE SIBJICHUA B aTMmocdepe, dISKTPUUECTBO
’KUBBIX OPraHW3MOB, MarHUTHOE MoJe 3eMJIH, Apeild MOI0COB, POJIb MArHUTHOTO
nojist JJs JKU3HM Ha 3emiie, MOJSIPHOE CHUSIHUE), MpPU 3TOM MEPEBOJUTH



MPaKTUYECKYI0 3aJadyy B Y4YeOHYI0, BBIJIETATh CYIIECTBEHHbIE CBOMCTBA
(mpu3HaKy) HU3HUECKUX SIBICHMUIA;

OMKCHIBATh M3YyUYCHHBIE CBOMCTBA TeN U (PU3WYECKUE SIBJICHUS, HUCIIOIB3YS
dbu3nyeckue BENIMYMHBI (TEeMIlepaTypa, BHYTPEHHSS OHEPrus, KOJIMYECTBO
TEIUIOTHI, paboTa rasa, yAelbHass TEIJIOEMKOCTh BEIIECTBA, YJElbHAas TEILIOTa
IUTaBJICHUS, YJElbHas TEIUIOTa MapooOpa3oBaHUs, yJEidbHAas TEIJIOTAa CrOpaHus
TOIUIMBA, KOA(DPUIIMEHT MOJIE3HOTO AEUCTBUS TEIUIOBOM MAIlIMHBI, OTHOCUTEIbHAS
BJI&KHOCTh BO3[yXa, DJICKTPUYECKUM 3apsAll, CHJIa TOKa, JJIEKTPUUYECKOE
HaIpssKEHWE, CONPOTHUBJIIEHUE MpoBOAHMKA, JDJ(C B IENU MNOCTOSHHOTO TOKa,
AIIEKTPUYECKOE YAEIBHOE CONPOTUBJICHUE BEIIECTBA, padoTa W MOIIHOCTH
ANIEKTPUUYECKOTO TOKA), MPU ONMUCAHUU MPABWIHHO TPAKTOBATH (PU3NUYECKUI CMBICT
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHUS M €IUHULBI (PU3NYECKUX BEIMYUH,
HAXoJUTh (OPMYJIbl, CBA3BIBAIONIUE JIAHHYIO (DU3UYECKYIO BEJIMYHUHY C JIPYTUMU
BEJIMYMHAMU, CTPOUTDH rpaUKU NU3yUYCHHBIX 3aBUCUMOCTEN (PM3MUECKUX BEJIMYUH;

XapakTepu30BaTh CBOWCTBA T, (U3UYECKUE SIBJICHUS U MPOIECCHI,
UCIIOJIb3Ys OCHOBHBIE MOJIOKEHUS MOJICKYJIIPHO-KUHETUUECKOW TEOPUU CTPOCHUS
BEIIIECTBA, YpaBHEHHUE TEIUIOBOTO OallaHCa, 3aKOH COXPAHEHHS JJIEKTPUYECKOTrO
3apsina, 3akoH KylloHa, NpUHLMNO CYNEPHNO3UIUU SJIEKTPUUECKUX TOJIEH, 3aKOH
Oma mis ydacTtka uenu, npaBuia Kupxroda, 3akon OMa 11 IOJTHOM 1eTH, 3aKOH
Jlxoyns-JIeHna, 3aKOH COXpaHEHMs] DHEPrUH, MPU ATOM paszinyaTh CIOBECHYIO
(bOpMYITMPOBKY 3aKOHA U €r0 MaTEMaTUYECKOE BhIPAKECHUE;

CTPOUTH MPOCThIC (PU3MUECKHE MOJEIU peaTbHBIX OOBEKTOB, MPOILIECCOB H
ABJICHUM, BBIAECHATH IPU STOM CYIIECTBEHHbIE W BTOPOCTEIICHHBIE CBOICTBA
00BEKTOB, MPOIIECCOB, SBICHUN, MPUMEHSATh PU3UUECKUE MOJCIIU JI OOBICHEHUS
(buU3MYECKUX MPOILIECCOB U PEIICHUsS YUEeOHBIX 3a/1aY;

OOBACHATH (PU3MUECKHE SIBJICHUS, TPOLIECCH] U CBOMCTBA TEJ, B TOM UUCIIE U B
KOHTEKCTE€ CHUTyallud MPaKTUKO-OPUEHTUPOBAHHOIO XapakTepa, U peliaTh
KaueCTBEHHbIC 337a4d, B TOM 4YHCIE TPeOYyIOIIMe YHUCICHHOTO OIICHUBAHUS
XapaKTePHBIX 3HAYCHUN (PU3MUECKUX BEIMYMH, IPU ITOM BBIOMpATH aJCKBATHYIO
(U3UYECKYIO MOJIEJb, BBISBIISITh MPUUYUHHO-CIICICTBEHHBIE CBS3U M BBICTPAUBATH
JIOTUYECKYIO0 ILIEMOYKY PpaCCYKJIEHHM C OINOpOW Ha HW3YYECHHbICE CBOMCTBA
bu3NYecKuX SIBICHUM, PU3NUECKHE 3aKOHBI, 3aKOHOMEPHOCTH U MOJICTIH;

YBEPEHHO pellaTh pacuy€THbhIE 3aaadd (C omopod Ha 2—3 ypaBHEHHUS) IO
M3yyaeMbIM TeMaM Kypca (pu3MKu, BbIOMpast aleKBaTHYI0 (PU3UYECKYIO MOJICIIb, C
WCIIOJI30BaHUEM 3aKOHOB W (pOpMYJI, CBS3BIBAIOIIMX (PU3MUECKUE BEIUYUHBI,
3alUChIBaTh KPaTKOE YCJIOBUE M Pa3BEPHYTOE PEIICHUE 3a/Jaud, BBISBIATH
HEJIOCTAOIINE WU U30BITOYHBIC TaHHBIE, 00OCHOBBIBATH BHIOOP METO/IA PEIICHUS
3a/laud, WCMOJIb30BaTh CIPABOYHbIC JIaHHbIC, MPUMEHSITH METOJbl aHaIu3a
pa3MepHOCTEH, MCIONIb30BaTh rpaduyecKue METOJbl PEIIeHMs 3a/lay, MPOBOIUTH



MaTeMaTHUYECKUE MpeoO0pa3oBaHUs U pacu€Tbl, OLEHUBAThb PEATUCTHUYHOCTD
MOJlyYEHHOTO 3HAYCHHUS (PU3UYECKOW BEIUMYMHBI M OMpPENeIsITh Pa3MEPHOCTDH
buznyecKoil BETUYNHBI, MTOTYYSCHHON MPU PEIICHUH 33/1a4U;

pacrmo3HaBaTh MpPOOJIEMBbI, KOTOpPbIE MOXHO PEUIUTh TMpPU [TOMOIIU
¢u3NYeCKUX METOAOB, W TMpeajaraTb OPUEHTHUPOBOUYHBIM crmoco0 pelieHus, B
ONKMCAaHUU  HUCCIEJOBaHUS  PACIIO3HABaTh  IPOBEPAEMOE  IPEIIOJIOKEHUE
(runotesy), UHTEPIPETUPOBATH NOJYYEHHBINH PE3YJIbTAT;

IPOBOJIUTH OMNBITHI [0 HAOIIOACHUIO (PU3NUECKUX SBICHUN WU PU3NYECKUX
CBOMCTB Ten (KamWUISIPHBIC SIBICHHS, 3aBUCUMOCTb JABJICHHS BO3AyXa OT €ro
o0béMa M TeMIepaTypbl, CKOPOCTH TMpoIlecca OCThIBAaHUS (HarpeBaHus) NpU
U3IYyYEHUH OT LBETa M3JIydaroliel (MOryomaromei) MOBEPXHOCTU, CKOPOCTb
UCHApEHUsi BOJbI OT TEMIEpaTyphbl >KMJIKOCTH U IUIOMAA €€ IMOBEPXHOCTH,
AIIEKTPU3ALMS TeNl M B3aUMOJICHCTBUE SJICKTPUUYECKUX 3apsI0B, B3aUMOICHCTBHE
MOCTOSTHHBIX MarHUTOB, BU3yaln3allisl MATHUTHBIX TOJICH MOCTOSIHHBIX MarHUTOB,
JEHCTBUSI MarHUTHOTO TOJII Ha TMPOBOJHUK C TOKOM, CBOMCTBA AJIEKTPOMArHuTa,
CBOMCTBA 3JIEKTPOJBUIATENS MOCTOSHHOTO TOKA): (hOpMyIHpOBaTh MPOBEPSIEMOE
OpeanoyiokeHue  (TUIoTe3y) O  BO3MOXKHBIX — pe3ysibTaTax  HaOJIIOJCHMH,
CaMOCTOATENIBHO COOMPATh YCTAHOBKY W3 HM30BITOYHOrO Habopa o0OpyIoBaHUS,
OTKCHIBATh XOJI OTBITa i (POPMYITHUPOBATH BHIBOIBL;

OPOBOAUTH TIPSIMbIE M KOCBEHHBbIE H3MEpeHUs (U3MUYECKUX BEJITUYHUH
(TemmepaTypa, OTHOCHUTENbHAsl BJIAXKHOCTb BO3/yXa, CUJa TOKA, HaIlpsDKEHHUE,
ylenabHas TeIIOEMKOCTh BEIEeCTBA, COMPOTHBIICHWE MPOBOJHUKA, padboTa U
MOIIIHOCTh JJIEKTPUUYECKOTO TOKA) C MCIOJB30BAHWEM AHAIOTOBBIX U HU(POBHIX
npuOOpPOB, OOOCHOBBIBATH BHIOOP METOJIa U3MEpPEHHUs, (PUKCUPOBATh MOKAa3aHUs
npuOOpOB, HAXOAUTh 3HAUECHUE U3MEPSEMOUN BEJIMYUHBI C TIOMOILIBIO YCPEIHEHUS
pe3yIbTaTOB CEPUN U3MEPEHUIN U OLIEHUBATh MOTPEITHOCTh U3MEPEHMUIA;

MPOBOANTH AKCIIEPUMEHTAIbHBIC MCCIECIOBAHMS 3aBUCUMOCTEH (PU3NUECKUX
BEJIMYMH (3aBUCHMOCTH JaBJICHUS BO3AyXa OT €ro oO0béMa W HarpeBaHUs WU
OXJTKICHHMSI, UCCIICIOBAHUE SBJICHHSI TETJIOOOMEHA MPU CMEIIMBAHUN XOJIOTHOU U
ropsiaeld BOJBI, 3aBHCHUMOCTH COIPOTUBJICHHS TIPOBOJHHMKA OT €ro JUIMHBI,
IUIONIA/IA  MOMEPEYHOr0 CEYEHHs U YACJIbHOTO COMNPOTHUBIICHUS BEIIECTBA
IPOBOJHMKA, CUJIbI TOKA, MPOTEKAIOIIETO0 4Yepe3 MPOBOJHUK, OT HAMPSKEHHs Ha
IPOBOJHUKE, MCCIIECIOBAHUE MOCIEN0BATEIIBHOTO U MAPAJUIENbHOIO COEAUHEHUN
MIPOBOJHHUKOB): COBMECTHO C Y4HTeleM (QOpMyIupoBaTh 3a7ady W THUIIOTE3Y
UCCIIEIOBaHMSI, CaMOCTOSATEIbHO IUIAHUPOBATh MCCIEAOBAHUE, CAMOCTOSITEILHO
coOUpaTh SKCIEPUMEHTAIbHYIO YCTAHOBKY C HCIIOJIb30BAHUEM HHCTPYKLHUH,
IPEJCTaBISATh MOJTYYSHHbIE 3aBUCUMOCTH (DU3MUECKHUX BEIMYMH B BUJE TAOJIHIl U
rpauKoB, OLEHUBaThb MOTPEIIHOCTH, Ji€JaTb BBIBOJABI IO  pe3yibTaTaM
UCCIIEI0BAHMS,



cobmoaaTe mpaBuia 0€30macHOro Tpynaa Ipu pabore ¢ J1abopaTOPHBIM
000pyI0BaHUEM;

XapaKTepHU30BaTh MPUHIUIIBI IEUCTBUS U3YYEHHBIX MPUOOPOB, TEXHUUYECKUX
YCTPOMCTB M TEXHOJOTUYECKUX TMPOIECCOB C OMOPOM Ha WX omucaHus (B TOM
YHUCJIe: CHCTEMa OTOIUICHUS JTOMOB, TUTPOMETp, TMapoBas TypOWHA, aMIiepMerp,
BOJIBTMETP, CUETUMK DICKTPUUECCKOW DHEPTUH, JIEKTPOOCBETUTEIBHBIC MPUOOPHI,
HarpeBaTelIbHbIe  JJEKTPONpUOOphl  (MIPUMEpPHI), MPEJOXpPAHUTEIM U  HX
OpUMEHEHUE B OBITY U TEXHHUKE, IPUMEHEHHUE TIOCTOSIHHBIX MAarHuTOB,
AJIIEKTPOMArHUTOB, 3JEKTPOJIBUTAaTENh MOCTOSHHOTO TOKAa), MCIOJb3ysl 3HAHUSA O
CBOMCTBaX (PU3MYECKHX SIBICHUN, HEOOXOAUMBbIE (UINYECKUE 3aKOHBI U
3aKOHOMEPHOCTH,

pacmo3HaBaTh IMPOCThIE TEXHUYECKHWE YCTPOMCTBA U HU3MEpPUTEIbHBIC
npuboOpsl MO CXEeMaM M CXEMAaTUYHBIM PHUCYHKaM (OKHJIKOCTHBIA TEpPMOMETD,
TEPMOC, TICUXPOMETpP, THUTPOMETp, JBUTATEIb BHYTPEHHETO  CTOpaHWS,
AJIEKTPOCKOII, PEOCTaT), COCTABJIATh CXEMBI JJICKTPUUECKHX TIIemed ¢
MOCTIEZIOBATEIbHBIM M TApaJUIENbHBIM COCIUHEHHEM JJIEMEHTOB, pa3inyas
YCJIOBHBIE 0003HAYCHUS 3JIEMEHTOB AJIEKTPUUECKHUX IIETeH, UCIOJIb30BATh CXEMBI
U CXEMaTUYHbIC PUCYHKH W3YYEHHBIX TEXHUYECKUX YCTPOMCTB, M3MEPUTEIHHBIX
pUOOPOB M TEXHOJOTHYCCKUX IPOIECCOB MPH PEIICHHH YYEOHO-PAKTHICCKUX
3ajad;

MPUBOIUTH MIPUMEPHI (HAXOIUTh MHGOPMAIIMIO O TIPUMEPAX) MPAKTUYECKOTO
WCITIOJIb30BaHUsl (PU3NYECKUX 3HAHUN B MOBCEIHEBHOW JKU3HU JUIsl 00€CIIeUeHUs
0e30macHOCTH TIPU OOpaIlleHWHd C MPUOOpaMH U TEXHHUUYECKUMHU YCTPOMCTBAMHU,
COXpaHEHHUsSI 370pOBbS M COOJNIOACHUS HOPM DKOJOTHYECKOTO TIOBEJACHHS B
OKpYKaIOIIEN CpeIE;

OCYIIECTBJISATH MOUCK MH(popMaluu puzndeckoro coaepxanusi B Unrepuere,
CaMOCTOATENLHO (OPMYJIHMPYST TIOMCKOBBIM 3ampoc, HAa OCHOBE HMMEIOITUXCS
3HAHUN W CPaBHEHHUS JOTOJHUTEIBHBIX HCTOYHUKOB BBIJICIATH HHGOPMAIIHIO,
KOTOpAas SBISICTCS TIPOTUBOPEUYNBON MU MOKET OBITh HEJIOCTOBEPHOM;

WCIIOJI30BaTh TIPHM BBIMOJHEHUN YYEOHBIX 3aJaHWH HAYYHO-TIOMYJISIPHYIO
JUTEPATYPY (PU3NYECKOTO COACpIKAHUsS, CIIPABOYHBIE MaTEepPHANIBI, PECYPChI CETH
WNuTepHeT, BianeTh npuéMamMu KOHCIEKTHUPOBAHUS TEKCTa, MpPeoOpa3zoBaHUs
uH(OpMAIUU U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;

co3JaBaTh COOCTBCHHBIC ITMCBMECHHBIC W KPATKHE YCTHBIC COOOIIEHUS,
000011251 “HOOPMALIUIO U3 HECKOJIBKUX UCTOUYHUKOB (DU3NYECKOTO COJICPKAHUS, B
TOM  YWCle MyOMWMYHO  TPEIACTaBIsATh  PE3yJlbTaThl  MPOEKTHOW WA
WCCJIEIOBATENLCKON IEATETLHOCTH, P TOM TPAMOTHO HCIIOIh30BATh N3YUCHHBIN
MOHATUUHBIA  ammapar  Kypca  (HU3WUKH,  CONPOBOXKIATh  BBICTYIUICHHUE
MIPE3CHTAlE;



IPU BBITIOJIHEHUH Yy4€OHBIX MPOEKTOB U MCCIIEOBAHUN (PU3NYECKHUX MPOIECCOB
pacnpenensatb OOSA3aHHOCTH B TIpPYIIE B COOTBETCTBUM C ITOCTaBJICHHBIMH
3aJlayaMu, CJIEJWTh 3a BBINOJIHEHUEM IUJIaHa ACHCTBUH U KOPPEKTUPOBATH €rO0,
aJIcKBaTHO  OIICHMBAaTh COOCTBEHHBIM BKJAJ B JEATEIBHOCTh TPYIIIIHI,
BBICTpAaMBaTh KOMMYHUKAaTUBHOE B3aUMOJCHCTBUE, TMPOSBISAS TOTOBHOCTH
paspeniath KOH(MIUKTHI.

K koniy oOyuenusi ¢ 9 kaacce npeaMETHBIE pPe3yJbTaThbl HAa YIIIyOJIECHHOM
YPOBHE JIOJKHBI OTpaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIOIIUXCSl YMEHUI:

UCIIOJIb30BaTh MOHATHUSA (CUCTEMAa OTCUETA, OTHOCUTEILHOCTh MEXaHUYECKOTO
JBUKEHUSI, HEBECOMOCTb U MEPETPY3KH, LEHTP TSHKECTH, MEXaHUYECKUE BOJIHBI,
3BYK, MH(GPa3ByK U YIbTPa3BYK, JJIEKTPOMArHUTHBIE BOJIHBI, PEHTTEHOBCKOE
U3Iy4YeHHE, MIKala IEKTPOMArHUTHBIX BOJH, UCTOYHUKH CBETa, OJM30PYKOCTH H
JATbHO30PKOCTh, CTIEKTPhI MCIYCKaHUs W TOTJIONIEHUs, anb(da-, 6eta- U ramma-
U3IyYEHUs, U30TONbl, SJEpHAs U TEPMOSAEpHAs SHEPreTHKa) U CHUMBOJIMYECKUN
S3BIK (PU3UKHU TIPU PEIICHUU YUYEOHBIX U IPAKTUYECKUX 3a]1aY;

YBEPEHHO  pa3inyaTh sABIEHUS (paBHOMEPHOE ¥  HEPaBHOMEPHOE
OpSIMOJIMHEHOE JBM)KEHHE, DPABHOYCKOPEHHOE TMPSMOJIMHEHHOE JBUKECHHE,
cBOOO/IHOE TaJleHUE TeN, IBIKEHHUE IO OKPYKHOCTH, B3aUMOJEHUCTBUE Tell,
paBHOBECHE MaTepUalbHOM TOYKH, PEAKTUBHOE JBUKEHHE, HEBECOMOCTD,
Kojie0aTeNbHOE  JIBIKEHHE (TapMOHUYECKHE, 3aTyXarollhe, BbIHYXJICHHbIC
KOJIeOaHMsI), PE30HAHC, BOJHOBOE ABMXKEHUE (PAaCIpOCTPAHEHHE U OTPAKEHHUE
3ByKa, uHTEepdepeHuss U Tudpakiusi BOJH), IPIMOJIMHEHHOE paclpOCTpaHEHHUE,
OTpaXEHHWE M TMPEJIOMIICHHE CBETa, IOJHOE BHYTPEHHEE OTPaKEHUE CBETa,
pa3joxeHue Oeloro cBeTa B CHEKTP U CIOXKEHHE CIEKTpPalbHbIX LIBETOB,
€CTECTBEHHAasl  paJMOaKTUBHOCTb, BO3HMKHOBEHHME JIMHEHYAaTOro  CHEKTpa
U3Iy4YeHHUs]) TI0 OMUCAHHWIO WX XapaKTEPHBIX CBOWCTB M HAa OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3UIECKOE SBICHHE,

pacmo3HaBaTh ~ NPOSBICHWE  M3YyYCHHBIX  (U3WYECKUX  SIBICHUUW B
OKpY’KarolieM Mupe (B TOM yucie (pU3NYECKUe SBJICHUS B IMPUPOJIE: NMPUIHUBBI U
OTIUBHI, ABMXKeHUE TIaHeT COTHEYHOUW CHCTEMbI, PEAaKTUBHOE JIBM)KCHHE YKHBBIX
OpPraHHU3MOB, BOCTIPUSTHE 3BYKOB JKMBOTHBIMH, 3EMIICTPSICEHHE, CEHCMHUYECKHE
BOJIHBI, I[yHaMH, 9X0, I[BETa TEJ, ONTHYECKHE SBJICHUS B MPUPOJIEC, OMOIOTHIECKOE
JEHCTBHE BUIUMOTO, YIbTPA(UOIETOBOTO U PEHTTEHOBCKOTO W3Iy4YEHUH,
€CTECTBEHHbII pagUOaKTUBHBIA (OH, KOCMHYECKHE Jy4YH, pPaJHUOaKTHUBHOE
U3ITy4CHUE TPUPOJHBIX MHUHEPATIOB JCHCTBUE PAAMOAKTHUBHBIX H3IyYEeHUU Ha
OpPraHH3M 4YeJNOBeKa), MPU 3TOM TEPEeBOANTH MPAKTHYECKYIO 3ajady B Y4eOHYIO,
BBIICJISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHM;

ONHUCHIBATh M3y4YEHHBIC CBOMCTBA Teld U (PU3MUECKUE SIBICHHS, HCIOJIb3YS
¢usznyeckue BeNUYMHBI (CpeHSsi W MTHOBEHHass CKOPOCTh Tela IpHu



HEPAaBHOMEPHOM [IBUKEHHM, YCKOPEHHE, MEpPEMEILEHUE NPU PaBHOYCKOPEHHOM
OPSIMOJIMHEWHOM  JIBUOKEHUM,  yIJOBas  CKOPOCTb,  LEHTPOCTPEMUTEIBHOE
YCKOpEHUE, CHJIa TPEHUS], CHJIA YIIPYTOCTH, CHJIA TSKECTH, YCKOPEHHUE CBOOOJHOTO
naJIcHUs, BEC TeJa, IEHTP TAKECTH TBEPIOTO TeJa, UMITYJIbC TEJIa, UMITYJIbC CHIIBI,
MOMEHT CHJIbl, MEXaHNY€eCcKasi padoTa U MOIIHOCTb, IOTCHIMAJIbHAS SHEPTUs Tena,
HOJIHATOrO HAJl TOBEPXHOCTBIO 36MJIU, IOTEHIIMAIbHASL SHEPTUs CXKATOM MPY>KUHBI,
KMHETHYECKasi JHEpPrus, IOJIHAsI MEXaHW4YecKas HJHEeprusi, NepuoJ M YacToTa
KoJIe0aHu#, Mepuo] MaTEMaTUUECKOTO U MPY>KUHHOTO MasTHUKOB, JUTMHA BOJIHBI,
IPOMKOCTh 3ByKa M BBICOTa TOHA, CKOPOCTb CBETa, IOKA3aTeb IPEIOMIICHHUS
Cpelpl), TMpU ONHCAHMM TPABUIBHO TPAaKTOBAaTh  (PU3NYECKUH  CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHUs M €IWHULBI (PU3NYECKUX BEIMYHH,
HaxXoJuTh (OPMYJIbl, CBA3BIBAIOIIME JAHHYIO (DU3NYECKYIO BEIUUYHUHY C JPYTUMH
BEJIMYMHAMU, CTPOUTH I'pa)Ku U3yUYEHHBIX 3aBUCUMOCTEN (DU3MUECKUX BEJIHYNH;
XapaKTepu30BaTh CBOMCTBA TelN, (DU3UYECKUE SIBICHHUS M  IPOLECCHI,
UCITOJIb3YsI 3aKOH COXPAHEHUS SHEPTUH, 3aKOH BCEMHUPHOIO TATOTEHHUS, IPUHLIUIL
CYNEPIO3ULIMA CHJI, IPUHUUI OTHOCUTENBHOCTH ['anmuiesi, 3akoHbl HproTOHA,
3aKOH COXPAHEHUs UMITYJIbCA, TEOPEMY O KMHETHYECKOM SHEPIuH, 3aKoH l'yka,
3aKOH bepHymiu, 3aKOHbBI OTpa)X€HHs U MPEIOMIIEHUs CBeTa, (POPMYIy TOHKOM
JIMH3BI, IUTAHETAPHYIO0 MOJIEIb aTOMA, HYKJIOHHYIO MOJIESIb aTOMHOTO s1Ipa, 3aKOHbI
COXpaHEHUs 3apsI0BOIO0 U MACCOBOIO YMCEN MPU SIACPHBIX PEAKIUAX, IPU STOM
pa3ianyaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA M €r0 MaTEMaTHUECKOE BBIPAKECHUE;
CTPOUTH (PU3MUYECKHUE MOJENIN peajbHbIX OOBEKTOB, MPOLIECCOB U SIBICHUH,
BBIJIETISAITh TPU 3TOM CYILIECTBEHHbIE M BTOPOCTENEHHBbIE CBONCTBAa OOBEKTOB,
MPOLIECCOB, SIBICHUW, NPUMEHITh (PU3NYECKUE MOJAETH Ui OObICHEHUS
(bu3MYECKUX MPOLIECCOB U PEIICHUs] yUeOHBIX 3a/1a4;

OOBACHATH (PU3NYECKUE SIBICHMS, POLIECCHI U CBOMCTBA TEJ, B TOM YHUCIIE B
KOHTEKCTE CHUTyalud IPaKTUKO-OPUEHTHPOBAHHOIO  XapakTepa, W pelarhb
KayeCTBEHHbIE 3a/laud, B TOM 4HCJIE TpPEOYIOIIUE YHCICHHOTO OLCHUBAHUS

XapaKTEPHbIX 3HAYEHUHN (U3HUECKUX BEJIMYUH, IPU 3TOM BBIOUPATh aJIeKBATHYIO
(GU3HUECKYI0 MOJEIb, BBISIBISATh NPUYMHHO-CIEACTBEHHBIE CBA3M U BHICTPAUBAThH
JIOTUYECKYIO LIETIOYKY PacCyX ACHHM M3 2—3 MaroB ¢ OMOpPOM Ha H3yYEHHBIE
CBOMCTBA (PU3NUECKUX SBICHUM, (PU3HUECKHE 3aKOHBI, 3AKOHOMEPHOCTH U MOJIEIIH;

YBEPEHHO pellaTh pacu€THBIC 3a/1a4M 10 U3y4yaeMbIM TeMaM Kypca (U3HKH,

BbIOMpasi aJeKBaTHYIO (PU3UYECKYI0 MOJENlb, C HCIOJIb30BAHUEM 3aKOHOB U

dbopmyI1, CBA3BIBAIOIIMX (PU3UUECKHE BETUUYMHBI, 3aIMUCHIBATh KPATKOE YCIOBUE U
pa3BEPHYTOE pEUIeHHE 3a7aud, BBIBIATh HEAOCTAIONIME WM HU30bITOUHbIE
naHHble, OOOCHOBBIBaTH BBIOOp METOAA pEUICHHS 3aJaud, HCIOJIb30BaTh
CIIPaBOYHbIE JAHHBIE, IPUMEHSITh METO/IbI AHATIN3a PA3MEPHOCTEN, NCIIOJIB30BATh
rpagpuyeckue  METOAbl  pELIEeHUs  3a7ad, [POBOJUTh  MaTEeMAaTUYECKUE



npeoOpa3oBaHus U Pacy€Thbl, OLIEHUBATh PEATUCTUYHOCTD MOJYYEHHOTO 3HAYEHUS
bu3NYeCKOl BENTUYMHBI U OMPEACNATh Pa3MEPHOCTh (DU3HUECKON BEIUYUHBI,
MOJIyYEHHOW MPU PEIICHUN 33]1a4U;

pacrmo3HaBaTh MpPOOJIEMBbI, KOTOpPbIE MOXHO PEUIUTh TMpPU [TOMOIIU
¢u3nyecKuXx METOAOB, W IMpeajaratb OPUEHTUPOBOYHBIA CHOCOO peIIeHHs, B
OMMMCAHUM  HWCCIEAOBAHMS  PAcClo3HaBaThb  IPOBEPIEMOE  MPEIIOIOKEHUE
(rumoTe3y), OILIEHUBATh MPABWIBHOCTh MOPSAKA TPOBEIACHUS HCCIEIOBAHUS,
MHTEPHPETUPOBATH MOJTYUYCHHBIN PE3yJIbTaT;

MPOBOANTDH OMBITHI 10 HAOTIOACHUIO (PU3UUYECKUX SBICHUN WU (U3HUECKUX
CBOMCTB TeJ (M3ydueHHe BTOpOro 3akoHa HproTOHa, 3aKOHA COXpaHEHUs] SHEPIHUH,
3aKOHa COXpaHEHMsI MMITyJbca, JCHCTBUE 3akoHa bepHy/uiM M BO3HMKHOBEHHE
NOIBEMHONW CHJIBI KpbUIA, 3aBHUCHUMOCTb IE€pHOJA KOJIEOAHUHM MpPYXUHHOTO
MasiTHUKa OT MacChl TIpy3a U JKECTKOCTH TMPYKUHBI U HE3aBUCUMOCTH OT
aMIUTATYAbl MajbIX KoJieOaHUM, MPSIMOJIMHEHHOE pPacIpoOCTpaHEHUE CBETa,
pa3nokeHue 0enoro CBeTa B CIEKTP, U3YUEHUE CBOMCTB M300paXKeHUsl B IJIOCKOM
3epKajie U CBOMCTB M300pa)kKeHUs MpeAMeTa B coOuparouiel JinH3e, HaOIoAeHue
CIUIOIIHBIX M JIMHEHUYATBhIX CIIEKTPOB HM3JIy4eHHUs): (GOPMYJIHUPOBATH IMPOBEPSIEMOE
NpEeAnojokeHue (TUrnoTe3y) O  BO3MOXHBIX — pe3yjbTaTax  HaOJIOJCHUM,
CaMOCTOATENILHO COOMpPATh YCTAHOBKY M3 HM30BITOYHOrO Habopa 00OpyIdoBaHUS,
OIKCHIBATh XOJ1 ONbITa U (POPMYITUPOBATH BHIBOJBL;

OPOBOAUTh TPU HEOOXOAMMOCTH CEpPHUI0 MPSMBIX H3MEpPEHU, ompenenss
CpeqHee 3HAaYeHHE M3MEpPSIEMON BEIMYMHBI M  ONpeAeNsss IMOTPEIIHOCTb
pE3yNbTaTOB MPSIMBIX H3MEPEHUI, OOOCHOBBIBATH BBIOOpP CIOCOOA M3MEpEHUs
(M3MepUTENLHOTO PUOOpPaA);

MPOBOANTH KOCBEHHBIC M3MEPEHUS (PUBNUIECKUX BEIMUMH (CPEIHSSA CKOPOCTh
U YCKOpEHHE Tella MpPH PaBHOYCKOPEHHOM JBHMXEHHH, YCKOPEHHE CBOOOJHOTO
najieHus, KECTKOCTb  MPYKUHBI, KOAI(D(PUIMEHT TPEHUS  CKOJIBXKEHHUS,
MexaHudeckas paboTta M MOIIHOCTb, YacToTa M NEpUoJ  KoseOaHui
MaTEMaTHUYeCKOTO0 W MPYXUHHOTO  MAasTHHKOB, (OKYCHOE  pPacCTOSTHHE
coOuparolied JUH3bI W €€ ONTUYecKas Ccuia, paguoakTUBHBIA (QOH) ¢
WCITOJIb30BAHUEM aHAJIOTOBBIX M IHM(POBBIX MPUOOPOB: OOOCHOBHIBATH BBHIOOP
METOJla HW3MEpEeHUus, IUIAHUPOBaThb W3MEPEHMs, CaMOCTOSTEIbHO COOUpAaTh
DKCMIEPUMEHTAIbHYI0O  YCTAaHOBKY,  BBIYHCIATH  3HAYCHUE  BEJIWYUHBI U
aHAJIM3UPOBATh TMOJYYEHHBIE PEe3YyJIbTaThl, OLIEHUBAs MOTPEIIHOCTb PE3YJIbTATOB
KOCBEHHBIX U3MEPEHUN;

MPOBOAMUTH SKCIIEPUMEHTAIBHBIE MCCIEIOBAHMS 3aBUCUMOCTEN (U3NYECKUX
BEJIMYMH (3aBUCUMOCTh IyTH OT BPEMEHHU MPHU PaBHOYCKOPEHHOM JIBH)KEHUU 0e€3
HAYaJIbHOM CKOPOCTH, 3aBUCUMOCTH CHJIbl TPEHHUS CKOJIBKEHHUS OT CHJIbI
HOPMAJILHOTO JIaBJICEHUs, Tepuoja KojeOaHU MaTeMaTH4yeCKOro MasTHHUKA OT



JUIMHBl HUTH, OMNpEJEICHUE YCKOPEHUsS CBOOOJHOIO TMaJIeHUs, HCCIEAOBAHHE
VU3MEHEHUS BEJIMYMHBI M HANPABJICHUS WHIYKIMOHHOTO TOKA, 3aBUCUMOCTH yTIJia
OTpaXEHUs CBETa OT yIJla MaJeHus, YyIJla MPEJOMIIEHHA OT yIja MaJeHus
CBETOBOTO JIy4ya, HCCJIECJAOBAHHE TPEKOB: HW3MEPEHHE DHEPrUU YaCTHUIbl I10
TOpMO3HOMY NyTH (110 ¢oTorpadusimM)): COBMECTHO C yduTeraeM (OpMyIupOBaTh
3a/layy U TUIIOTE3y UCCIEI0BAHUS, CAMOCTOSTEIBHO IJIAHUPOBATh UCCIIEI0BAHUE,
CaMOCTOSITENIFHO  COOMpaTh JKCHEPUMEHTAIbHYIO YCTAaHOBKY, TPEICTABIATH
MOJTyYEHHBIE 3aBUCHUMOCTH (U3WYECKUX BEIUYMH B BHJE TaOmuI u rpaduxos,
OLICHMBATh MOTPEIIHOCTH, JIeJIaTh BHIBOBI MO pe3yjIbTaTaM UCCIIEeI0BAHNUS;

coOmro/laTh TpaBwia Oe30macHoro Tpyna mnpu padore ¢ gabopaTOpHBIM
000pyI0BaHUEM;

XapaKTepHU30BaTh MPUHIUIIBLI IEUCTBUS U3YYEHHBIX MPUOOPOB, TEXHUYECKHUX
YCTPOMCTB M TEXHOJIOTMYECKUX IPOLIECCOB C OMOPOM Ha UX OMHCaHus (B TOM
quClIe: CHUAOMETP, NATYUKU IOJOKEHHsS, PACCTOSHHUS W YCKOPEHUS, PaKeTa,
9XOJIOT, OYKH, MEPUCKOIN, (oToanmapar, MHKPOCKOIN, TEJIECKOI, ONTUYECKHUE
CBETOBOJIbI, CHEKTPOCKOMN, JO3UMETP, Kamepa BuibcoHa), MCNONb3ysl 3HAHUA O
CBOMCTBax (PU3MUECKUX SIBICHUU U HEOOXOIUMBbIE (PU3UUECKHE 3aKOHOMEPHOCTH,
UCIIOJIB30BAaTh CXEMbl M CXEMAaTUYHbICE PUCYHKH W3YyYEHHBIX TEXHHYECKHUX
YCTPOMCTB, HM3MEPUTEIbHBIX MPUOOPOB M TEXHOJOTMUYECKHUX IPOLIECCOB IMpPH
pelieH y4eOHO-TIPAKTUYECKUX 3a7ay, ONTHYECKHE CXEMbl ISl MOCTPOCHHUS
M300paKEHUM B TUIOCKOM 3€pKajie ¥ COOUparonieit JINH3E,

OPUBOJUTH MPUMEPHI (HAXOAUTh UH(POPMALIMIO O PUMEPAX) MPAKTUUECKOTO
UCIOJNIb30BaHusl (PU3MUECKUX 3HAHWW B MOBCEIHEBHOW JKM3HU JUIsl oOecredeHus
0e30macHOCTH TIPU OOpaIlleHUHd ¢ MPUOOpaMH U TEXHHUYECKHUMHU YCTPOMCTBAMH,
COXpaHEHUs! 370pOBbS U COONIOAEHUS HOPM 3KOJOTMUYECKOro TMOBEAEHUS B
OKpYKaIOIIEH CpeIE;

OCYIIECTBIIATH MOUCK UH(POpMaru pU3NYECKOro coaepxkanus B HTepHere,
CaMOCTOSITENIHO (OPMYJIUPYsl MOUCKOBBIN 3alpoc, HaXOIUTh MYTHU OMpeIeIeHUS
JIOCTOBEPHOCTH TIOJIydeHHONW HH(OpMAIMu HAa OCHOBE HMEIOIIUXCS 3HAHUU U
JOTIOJTHUTEBHBIX UCTOYHUKOB;

UCIIOJIb30BaTh NPH BBIMOJHEHUU Y4YEOHBIX 3aJaHUi HAYYHO-TOMYJISIPHYIO
JUTEPATYPY (PU3NYECKOTO COAepKaHUs, CIPABOYHBIE MATepUaibl, PECYpPChl CETH
WuTepHer, BnaneTe npuéMaMyd KOHCIEKTUPOBAHUSA TEKCTa, NpeoOpa3oBaHus
uH(OpMAIUU U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;

co37aBaTh COOCTBEHHBbIE MUCHMEHHBIE M YCTHbIE COOOIIEHUS Ha OCHOBE
uH(pOpMAIUU U3 HECKOJIBKUX MCTOYHUKOB (PM3HUECKOTO COAEpKaHUS, MyOIUYHO
IIPEACTABIIATH PE3YJIbTAaThl IPOEKTHOW MJIM UCCIIEA0BATEIbCKON 1€ATEIbHOCTH IIPU
TOM I'PAMOTHO MCIIOJIb30BATh W3YYEHHBIM MOHATUHHBIM ammapar u3y4aeMoro



paznena (U3MKA M COMPOBOXKIATh BBICTYIUIGHHE Mpe3eHTalued ¢ y4eToMm
0COOCHHOCTEH ayIUTOPUN CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KosanuyectBo yacos DJIEeKTPOHHBIE
HaumeHoBaHue pa3aesioB U TeM (uudposbie)
Ne i/ Konrpoasnsie | IIpakruyeckue
NMPOrpamMMbI Bcero o0pa3oBaTejibHbIE
padoThbI padoThbI
pecypcbl
Pa3nen 1. ®usnka u e€ poJib B NO3HAHUU OKPYKAKOIIEr0 MUpa
11 ®duznka — HayKka o MPHUPOJIE 2
1.2 dusuyeckue BEIMINHEI 4
1.3 EcTecTBeHHO-HAYYHBIN METO TO3HAHUS 2
Wroro mo pazneny 8
Pa3nen 2. [lepBoHayajibHbIe CBe/IEHNS 0 CTPOCHHH BellleCcTBa
2.1 Crpoenue BeliecTsa 2
29 JIBr>KeHUE ¥ B3aUMOJICHCTBHE YaCTHI] 4 9
' BEIIEeCTBA
2.3 ArperatHble COCTOSIHUSI BELIECTBA 1
Hroro no pazaeny 7
Pasnen 3. /IBu:keHHe U B3aUMO/IeliCTBHE Tel
3.1 Mexannueckoe IBHKEHHE 10
3.2 Wuepuwmsi, Mmacca, TUIOTHOCTb 9
3.3 Cwua. Buns! cun 15
Hroro mo pasneny 34
Paznen 4. /laBienne TBEPABIX TeJ, :KUAKOCTEN U Ira30B
41 Hasnenue. [lepenaya naBineHus: TBEPIBIMU 5




TCJIaMU, )KUAKOCTAMU U radaMu

4.2 JlaBlIieHHE )KUIAKOCTH
4.3 ATMOCdepHOE TaBiIeHUE 1
a4 ]_—[eI/ICTBITI.e KHUJIKOCTH ¥ Ta3a Ha 12 3
NOTPYKEHHOE B HUX TEJIO
Wroro mo pazneny 28
Pa3znen 5. PaGora u MoIHOCTb. DHeprusi
5.1 Pa6ota u momrHOCTH 1
5.2 [IpocThie MEXaHU3MBI 2
5.3 Mexanudeckast SHEpTrHs 1
Wroro mo pazneny 19
Pazgen 6. [ToBTOpUTE/ILHO-00001IAI0IMIT MOYJ/Ib
6.1 [ToBTOpHUTENBHO-0000IAOIITIIT MOTYITH 6
Hroro no pazneny 6
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 106 24
Bcero 136

qacoB




8 KJIACC

Kosun4yecTBo yacoB DJIeKTPOHHbIE
HaumMeHnoBanue pa3aesioB H TeM nuppoBbIe
Ne n/n P Konrpoannbie | IlpakTndeckue (witcpp )
NMPOrpaMMbI Beero odpa3zoBarebHbIE
padoThI padoThI
pecypchbl
Paznea 1. TemsioBblie ABJICHUSA
11 CtpoeHue 1 CBOIMCTBA BEIIECTBA 6
1.2 TemuoBbie poIecCh 34 1 7
Utoro no pazneny 40
Pa3nen 2. JnekTpuyecKue U MArHUTHBIE SIBJIEHUSA
21 DJICKTPHUYECKUE 3aps/Ibl. 3apsHKEHHBIC TEIa 9 1
' W UX B3aUMOJEHCTBUS
2.2 IToCTOSHHBIN IIEKTPUYECKUI TOK 31 1 10
2.3 Mar"auTHEIE SIBJICHUS 11 2
2.4 DneKTpoMarHuTHasi MHIyKLIUs 7 1
Wroro mo paznery 58
Pazgen 3. [loBTOpuTe/IbHO-00001IAI0IIMIT MOY/Ib
3.1 [ToBTOpHTENEHO-0000IIAFOIIIHIT MOTYITH 10
Hroro mo pasneny 10
OBHIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 108 5 23

Bcero

136 yacoB




9 KJIACC

Kosun4yecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM (uudgposbie)
Ne n/n Konrpoannbie | IlpakTndeckue
NPOrpaMMbl Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchbl
Paznea 1. Mexaunueckue siBJICHUSA
MexaHnueckoe ABMKEHHUE U CIIOCOOBI €ro
11 20 2
OIHCaHHUS
1.2 BiaumoneiicTBue Ten 18
13 3aKOHBI COXPaHEHUS 15 1
Wroro mo pazneny 63
Pazjnen 2. Mexanudeckue Kojae0aHUsI M BOJIHBI
21 Mexanuueckue KonebaHus 8 1
2.2 MexaHnueckue BOJHBL. 3BYK 10
Hroro no pazneny 18

Paznen 3. BJICKTpOMaFHI/[THOQ moJie U JJICKTPOMATrHUTHBLIC BOJIHBI

QHGKTpOMaFHI/ITHOG IIOJICE U

3.1 6
AJIEKTPOMArHUTHBIE BOJTHBI
Hroro mo pasnery 6
Pazgen 4. CBeToBble SIBJIEHUSA
4.1 3aKOHBI paCIIPOCTPAaHEHUs CBETA 8
4.2 JIMH3BI U ONITUYECKHE TPHUOOPHI

4.3 Paznoxenue 6e10ro cBeTa B CIIEKTP




Hroro mo pazneny 16
Paznena 5. KBanToBble sIBJIeHUSA
51 Hcnyckanre u MOTJIONIEHUE CBETa aTOMOM 1
5.2 CrpoeHune aToMHOTO sApa
5.3 SlnepHble peakiu
Uroro no pazneny 16
Paznen 6. [ToBTOpuUTE/ILHO-0000IAI0IIMIT MOYJ/Ib
6.1 Mexanuueckue sBIeHuUs (IOBTOPUTEIBHO- 6 3
' 000010 MOIYIIb)
6.2 TennoBble sBICHHS (TOBTOPUTEIBHO- 3
' 0000 MOYIIB)
6.3 DNEKTPOMArHUTHEIC SIBIICHUS 3 1
' (OBTOPUTETHHO-0000IIAIOIIHI MOTYIb)
6.4 CaetoBbI€ sIBICHUS (TOBTOPUTEITHHO- 1 1
' 06001IaroIIMit MOTYIIh)
6.5 [ToBTOpPUTENBEHO-0000MIAIOIINN MOTYITH 4
Hroro no pazaeny 17
OBHIEE KOJIMYECTBO HACOB I10 I[TPOTPAMME 116 17

Bcero

136 yacoB







IHOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
Kosan4yectBo yacos DJIeKTPOHHBIE
Ne Mara nudposbie
n/n Tema ypora Bcero Konrpoabrie | - Ipaxririeckue u3ydyeHusi | oOpa3zoBaTesbHbIE
padoTsbI padoThbI pecypest
1 ®usnka — HayKa o npupoje. SIpnenus 1
TIPUPOJIBI
2 OuznyecKkue IBICHUS 1
dusnueckue BeIUUnuHbl. PasmMepHOCTb.
3 ®usznyeckue npudopsl. IlorpenHoctu npu 1
MPSIMBIX U3MEPEHHSIX
VYpok-uccnenosanue "M3mepenne
4 JIMHENHBIX Pa3MEPOB TEJ U IPOMEKYTKOB 1 1
BpemeHn"
5 JlaGopatopHnas pabora "M3mepenue 1 1
00BbEMa KHUIKOCTH U TBEpAOro Tena"
5 JlabopaTtopHas padota "Onpenenenue 1 1
pa3MepoB Majbix Ted. Merop psioB"”
Meroas! HaydyHOrO no3HaHus. Onucanne
7 ($u3NYeCKUX SBJICHUHN C TOMOIIBIO 1
Mozenen
Ypok-uccnenosanue "lIposepka
8 TUIOTE3bI: NAJTBbHOCTD NOJIETA IIapHKa, 1 1
MYIIEHHOTO0 TOPU30HTAJIBHO, TEM OOJIbIIIE,
4yeM O0JIbIIe BBICOTA ITycKa"
9 Crtpoenue BemiectBa. OMBITHI, 1




JTIOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE
BEIIECTBA

10

JlabGopaTtopHas pabora "OreHka guameTpa
aTOMa METOJIOM PSA0B (C UCIOIb30BAHUEM

dhotorpadwuii)"

11

Ypoxk-uccnenoanue "Habmonenue
TEIIOBOTO paciIupeHus ra3oB. OMBITHI TTO
O0OHAPYKCHHIO JICUCTBUS CHIT
MOJIEKYJIIPHOTO IPUTSKEHUs"

12

JIBmxenue yactul Bemectsa. Juddysus.
BpoyHOBCcKOE IBIKCHHE

13

Ypok-uccnenoanue "Habmonenue u
00BsICHEHHE OPOYHOBCKOTO ABMYKCHHUS

mpdpy3un"

14

BzanmoeiicTBIe YaCTHIT BEIIECTBA!
MPUTSHKEHUE U OTTAJIKMBAHUE

15

ArperaTtHble COCTOSIHHSI BEILIECTBA.
Oc00EHHOCTH arperaTHbIX COCTOSTHHUI
BOJIbI

16

Mexanunueckoe nBuxenue. I1yTs,
TPaeKTOPHSl, TEPEMEILICHUE

17

PaBHOMEpHOE 1 HEpAaBHOMEPHOE
neukenne. CKopocTh

18

HaxoxieHne ckopocTH, IyTH ¥ BpEMEHU
IIPY PABHOMEPHOM IPSIMOJIMHEWHOM
JBUKCHUU

19

JlaGopatopnas padota "Onpenenenue
CKOpPOCTH PaBHOMEPHOTO JBHKEHUSA"




I'paduku IpssMOTUHEHHOTO PABHOMEPHOTO

20
JIBIKEHUS

21 Pemenue 3amay no Teme "Pacuer cpegnei
ckopocTH"
Jlaboparopuas pabota "Onpenencaue

22 CpeIHell CKOPOCTU CKOJIbKEHUs OpycKa
WJIU [IapUKa M0 HAKJIOHHOM MI0CKOCTH"

23 OTHOCUTENBHOCTD JIBHKEeHUSI. ClIOXKEHNE
CKOPOCTEeH IpH MapaieIbHOM JBUKCHUH
[Tonydenue u ananus rpadukoB

24 3aBUCHUMOCTH ITyTU U CKOPOCTH JIBUKEHUS
OT BpEMEHHU
Pemenue rpaduueckux 3a1ad o reme

25 "Mexanuka. PaBHoMepHOE
MPSIMOJTMHENHOE IBUKEHUE"

26 SIBnenue uHepunu. 3aKOH UHEPLIUU
B3aumogeiicTBue Ten kak npuynHa

7 M3MEHEHHUs CKOpocTU. Macca Tena Kak
Mepa UHEePTHOCTH Tella Mpu
MOCTYIATEeIILHOM JIBIDKCHUHT

28 VYpoxk-uccienoanue "CpaBHEeHHE MACC IO
B3aUMOJIEUCTBUIO TEN"

29 IImoTHOCTE BeliecTBa

30 JlabopaTtopHas padota "Onpenenenue
MJIOTHOCTU TBEpPAOTrO Tena"

31 Pemrenue 3anau no reme "Macca tena.
IImorHOCTE BemecTa"

32 Cwmecu u crinaBbl. [ToBepxHOCTHAS U




JIMHEHAas INIOTHOCTh

[ToaroToBKa K KOHTPOJILHOU pabOTE IO
Teme "dusrka — HayKa 0 pUpoje.

33 IlepBoHauanbHbIE CBEACHHS 00 aTOMHO-
MOJIEKYJISIPHOM CTPOCHUHU BELIECTBA.
Mexanuka"

KonrtponsHast padora mmo reme "®uszmka —

34 Hayka o npupoae. [leppoHayanbHble
CBEJIEHUsI 00 aTOMHO-MOJIEKYJISIPHOM
CTpOECHUU BellecTBa. MexaHnuka"

35 Cuna. SIBnenue tarorenus. Cumia TsHKECTH

36 N3o6pakenue cui. Pemenue 3agad o
teme "OnpeaeneHue CUibl TSKECTH"

37 Cuna ynpyroctu. 3akoH I'yka

38 Bec Tema. M3mepenne cui. JuaaMmomerp
Ypoxk-uccnenoanue "Habmnronenue

39 M3MEHEHHSI CKOPOCTHU TIPU
B3aUMOJEICTBUU TEN"

40 Pemenue 3aga4 no reme "Cuna ynpyrocrtu.
Bec Tena"

JlabopaTtopHas padota "OTBITHI,

41 JEMOHCTPHUPYIOITUE 3aBUCUMOCTh
pacTspkeHus (aedopMaium) Ipy>KUHbBI OT
MIPUJIOKEHHOM crItbl”

42 Cuna tpenus

43 Crnosxenue cun. PaBHozeicTBytomas cuina

44 Pemrenne 3amay mo teme "CiioxeHue CUII.

PaBHogelicTByrOIIas cuna"




Pemtenne 3amay o reme "B3anMmoiencTeie

45 Tea. Cuilel B MexXaHuke"
Pemenue 3anau no teme "Cuna tpenus'.

46 Ypoxk-uccienoBaHue 1o TeMe
"UccaenqoBaHue 3aBUCUMOCTU CHIIBI
TPEHMS OT IUIOIAN COIPUKOCHOBEHUS"
Jlaboparopuas padota "ONBITEHI,
JTEMOHCTPUPYIOITUE 3aBUCUMOCTH CHJIBI

47 TPEHUS CKOJIBXKEHHUS OT CHJIbI JABJICHUS U
XapakKTepa CONMPUKACAFOITUXCS
MOBEpPXHOCTEH"

48 Pemenue 3ama4d mo reme "B3auMoeiicTBue
ten. Cunbl B MexaHuke"

49 KonTponbnas pabota no teme
"B3zanmonenicTBue Tea"

50 JlaByieHne TBEPABIX TEN

51 Ypok-3kcriepuMeHT "CriocoObl
oTpeseNeHus JaBIeHUs TBEpAOro Tena"

59 VYpok-uccrnenoBanue "3aBUCUMOCTh
JIaBJICHU ra3a oT TemrepaTypsl”

53 JlaBneHue )KuaKocTel 1 ra3oB. 3aKOH
ITackans

54 IIHeBMaTH4ecKue ycTponcTBa

55 3aBUCHMOCTD JJABJICHHS JKUIKOCTH OT
TITyOUHBI

56 I'mapocTaTuyeckuii napagokc

57 Ypoxk-nipoekT "M3ydeHne cooOmaronmxcs

cocyoB"




VYpoxk-konpepenuus "I'unpaBnudeckne

58 "
MEXaHU3MBI

59 Hcnonb30BaHue BHICOKUX /1aBJICHUI B
COBPEMEHHBIX TEXHOJIOTUAX

60 Pemenue 3anau mo reme "JlaBnenue
KUIKOCTH"

61 ATmocdepa 3emMiu U TPUYHHEI €
CYIIECTBOBAHHUS

62 VYpok-uccnenosanue "l[IposiBienue
JeiicTBUS aTMOC(HEPHOTO aBieHus"

63 N3mepenue armochepHOro 1aBIeHus.
OmnsitT Toppuuennu
3aBHCUMOCTH aTMOC(EPHOTO JTaBICHUS OT

64 BBICOTHI HaJ] ypoBHEM Mops. [Ipubopsr asst
U3MEpEeHUs: aTMOC(EPHOro J1aBIICHHS

65 bapomerp-anepouns. AtmochepHoe
JlaBJIEHHE Ha pa3IMYHBIX BBICOTAX

66 Brrtankusatonias cuna. 3akoH Apxumena

67 Pemenne 3amay nmo reme "3akoH
Apxumena"
Ypok-uccienopanue

68 "DKcrepuMeHTaIbHOE OOHApY)KeHUE
JEMCTBUS )KUIKOCTH U ra3a Ha
MIOTPYXEHHOE B HUX TEIO"
JlaGopatopHnas pabota "Onpexnenenue

69 BBITAJIKUBAIOLLEH CUJIBL, IECTBYIOLLIEH Ha

T€J10, IOTPY>KEHHOE B KUAKOCTB"

70

IInaBanue ten




JlabGopaTopHas pabora "HccnenoBanue

71 3aBUCHMOCTH Beca Tejia B BOJIE OT 00beMa
MOrPY>KEHHOM B KHUJKOCTh 4acTH Tena"

712 BoznyxomnaBanue. [InaBanue cynos

73 Pemrenue 3apau o reme "3akon
Apxumena. Y ciaoBud miaBanus ten"
Pemenne 3agau mo teme "JlecTBrue

74 KUJKOCTH U I'a3a Ha IIOIPYKEHHOE B HUX
Teno"
VYpok-nipoekT "KoHctpynpoBanue

75 apeoMeTpa WU JIOJKU U OIpeiesieHre
rpy3onoabEMHOCTH"
[ToaroroBka k KOHTPOJILHOU paboTe MO

76 teMe "JlaBlieHue TBEPABIX TeJ, JKUIKOCTEN
1 ra3oB"

77 KonTtponbHas pabota o reme "JlaBinenue
TBEPJIbIX TN, )KUJIKOCTEH U ra3oB"

78 Mexanuueckas padboTa

79 MoImHOCTE

80 Pemenue 3amay Ha onpenenenne padoThl U
MOIIIHOCTH

81 PaGota cuiibl TSDKECTH M CUIIBI TPEHUS

82 VYpok-uccnenoBanue "PacyéT MOIIHOCTH,
pa3BUBaEMOM MPU MOABEME MO JieCTHHULIE"

83 [TpocThie MeXaHU3MBI

84 MowmeHT cuibl. [IpaBuino MOMEHTOB

85 JlabopaTtopHas padota "M3y4yeHue mpaBuia

pbryara ajist moABUKHOT'O 1 HCTIOABUKHOT'O




0J10K0B"

86

"3050TO€C TTPaBWIIO" MEXaHUKHU

87

Pemtenue 3amayg o teme "30i10T0€E
npaBuiio Mexanuku'" / Becepoccuiickas
IpOBepoYHas paboTa

88

Pemtenue 3amay mo reme "Pabora cuibl
TsDKeCTH 1 cuiibl Tpenus” / Beepoccuiickas
poBepoyHas padora

89

VYpok-nipoekt "[IpoekTupoBanue
IIOJIMCIIACTOB C 33JJaHHBIMU ITapamMmeTpamu”

90

Ypox-koudepenuus "[IpocTeie
MEXaHHU3MBI B OBITY, TEXHUKE, )KUBBIX
opranuzmax"

91

Koaddutment noneznoro aecTus
MPOCTBIX MEXaHU3MOB

92

Jlaboparopnast padota "Onpenenenue
KIIJI mnogBM>KHOT'O M HETIOABUYKHOTO
0J10K0B"

93

Mexannueckas 3Heprus. Kunernueckas u
MIOTEHIMAIbHAs YHEPT U

94

3aKOH COXpaHEHUS MEXaHUUECKON
SHEepruu

95

Ypok-3KCriepuMeHT "DKCIEPUMEHTAIBHOE
ompe/ielieHue U3MEHEHNUSI KHHETHYECKOU 1
MTOTEHITUATFHOW SHEPTUH TIPU CKaThIBAHUHT
TeJa 10 HAKJIOHHOW IIOCKOCTH"

96

[ToaroroBka Kk KOHTPOJILHOM paboTe MO
teme "PaboTa u MOIHOCTE. DHEeprus"




KonrtponsHas padora o reme "Padora u

97 | 1
MOIIHOCTb. DHEPIHUs

08 PaGora ¢ TexcTamu 1o Teme 1
"Mexanuyeckoe JBuxeHue"

99 Pabora ¢ Tekctamu o Teme "CtpoeHue 1
BemecTna"

100 Pabora ¢ Texctamu 1o teme "Cuiisl B 1
npupoje"

101 Pabota ¢ Tekctamu 1o Teme " JlaBieHue 1
TBEPJBIX TEJ, )KUJIKOCTEH U ra3oB"

102 PaGora c TexkcTamu 1o Teme "DHeprusi. 1
[IpocTthie MexaHU3MBI"

OBUIEE KOJIMYECTBO YACOB I1O 102 93

I[TPOTPAMME




8 KJIACC

KounvecTBO 4acoB JIeKTPOHHbIE
Ne ara ugposbie
n/n Tema ypoxa Bcero Konrpoaiie | Ipaxririeckue ilfsy'lelmﬂ :)lﬁ;()l;l;OBaTenbﬂme
padoThI padoThI pecypes!
OcHOBHBIE [TOJIOKEHUS MOJIEKYIISPHO-
1 KMHETUYECKOW TEOPUU U UX OIBITHBIE 1
MOJTBEPKICHUS
2 Macca u pazMep aTOMOB B MOJIEKYJT 1
3 Mopaenu TBepaOTro, KUAKOTO U 1
ra3000pa3HOro COCTOSTHHI BEIIECTBA
Ypok-koH(pepenmus "Kpucrammnaeckue u
4 amopdusie Tena. ['paden. [Nomyuenue 1
MCKYCCTBEHHBIX aJIMa30B"
5 CMaunBaHue U KaAJUIIPHOCTb. 1
[ToBepxHOCTHOE HATSHIKEHUE
TemioBo€ paclIupeHne U CKaTHe
TenmoBoe nBmxkenue. Temneparypa
TemnepaTypHBbI€ IIKaJIbI
9 BuyTpeHHss sHEprus u crocoosbl eé 1
M3MEHEHHUS
10 Buas! Terionepenaun 1
VYpoxk-koupepennus "Mcnons3oBanue
11 TEIJIOBBIX CBOMCTB BEIIECTB U MAaTEPUAJIOB B 1
LEJsIX dHeprocoepexeHus "
12 KonudectBo TerioTsl. Y aenpHas 1

TCIIIIOEMKOCTD




13

VYpoxk-uccinenosanue "lIpoBepka runoresbl
JTUHEHHON 3aBUCUMOCTH JUTMHBI CTOJIONKA
JKUJIKOCTU B TEPMOMETPUUECKOU TPYOKE OT
Temneparypbl”

14

YpaBHeHue TeII0BOro 6agaHca.
Temoo0OMeH U TETJIOBOE paBHOBECHE. 3aKOH
Hrrorona—Puxmana

15

JlaGopaTtopHas padota "HcciaenoBanue
SIBIICHUS TETJIOOOMEHA IPU CMEIITHBAHIH
XOJIOJIHOW U ropsiyeit BobI"

16

Pemenue 3amaq o Teme "TermnoodMeH u
TEIJIOBOE paBHOBecHE"

17

JlabopaTtopnast pabora "Ornpeznenenue
KOJIMYECTBA TEIJIOTHI, MOJTYYEHHOTO BOJIOM
pH TEII000MEeHe C HarpeThIM
METaJUIMYE€CKUM LUIUHAPOM"

18

[InaBnenue u OTBCPACBAHUC
KPpHUCTATNIMYCCKUX BCIICCTB. Y nenbHas
TCIJIOTA IIJIaBJICHUA

19

Pemenue 3anau no reme "[lnasnenue u
OTBEP/ICBAaHUE KPUCTAIUINYECKHUX TEN"

20

JIaGopartopHas padora "OnpenenaeHue
paTopHas p p
yIEeTbHOM TEIUIOTHI MJIaBJICHUS JIbaa"

21

Vpok-uccnenopanue "CpaBHEHUE MPOLIECCOB
MJIaBJICHUS KPUCTAJUIMUECKUX TET U
pa3MArdeHus pu HarpeBaHUM aMop(HBIX

TECI

22

[TapoobpazoBanue 1 KOHACHCAIIHS.




Ucnapenue

Kunenune. Y aenbnas Temiora
napooOpa3oBaHusi. 3aBUCUMOCTh

23 TEeMITepaTypbl KUTIEHUS OT aTMOC(EpHOTO
JIaBJICHUS

24 Pemenue 3agau o reme "[lapoodpazoBanue
" KuieHue"
Ypok-uccnenosanue "OO0bsicHEHNE

25 3aBUCUMOCTH TEMIIEPATYPBI KUIICHUS OT 1
nasiieHusa"

26 HacpImeHHbIH 1 HEHACBIIIICHHBIN Tap.
BitaxxHOoCTB BO311yXa
BnaxnocTe BO31yxa U €€ U3MEpPEHHE.

27 JlaGopatopHas pabota "Onpenenenne 0.5
OTHOCHUTEIILHOM BJIQXXHOCTU BO3ayXa"

28 Pemenue 3amau mo reme "BraxkHocTs"
Pemenue 3anau v ananus cutyamuu,

29 CBSI3aHHBIX C SIBJICHUSIMU UCTIAPEHUS U
KOHACHCALINHU

30 DHeprus TOIJINBA. Y IeJbHas TeTIoTa
CTOpaHwus

31 [IpuHIHIB paOOTHI TEIIOBLIX ABUTaTEeNCH

39 [TapoBasi TypOuHa. J[BUraTenb BHyTpEHHETO
CropaHust

33 KII/I TermoBoro nBuraress

3 Pemenne 3amaud mo Teme "KII1JI TemnoBoro
nBurareis"

35 VYpoxk-koHpepennus "TernoBeie nBUraTeNn




Y 3alll1Ta OKpY>Karouen cpeanl”

36 TennoBbie TOTEPU B TEIUIOCETIX

37 3aKOH COXpaHEHUs U IPEBPAIICHUS YHEPTUH
B MEXaHMYECKUX U TEIJIOBBIX Mpolieccax
[TonroroBka K KOHTPOJIBHOM paboTe O TEMe

38 "TennoBslie siBiieHus. MI3MeHeHue
arperaTHbIX COCTOsSIHMI BemecTna'
KonTponbhas padora no teme "TernoBsie

39 siBNIeHHs. VI3MeHeHHe arperaTHbIx
COCTOSIHH BeniecTa'

40 Onektpusanus Ten. [{Ba poaa 3apsiios
Ypok-uccnenoanue "MccienoBanue

41 Croco0O0B Pa3IUYHBIX BEIIECTB
Ha3JIEKTPU30BBIBATHCS "

42 B3aumoseiicTBue 3apsKeHHBIX TN, 3aKOH
Kynona
Onektpuueckoe nose. Hanpsok€HHOCTD

43 anekTpudeckoro nois. [IpuHuun
CYMEPIIO3UITUH DJICKTPUUECKHUX TTOJICH

44 Hocurenu snexkTpuueckux 3apsioB.
DnemeHTapHbId 3apsaa. CTpoeHue aToma

45 3aKOH COXpaHEHUS ANEKTPUIECKOTO 3apsiia

46 [TpoBOAHHKY, TUIICKTPUKHU U
MOJTYTIPOBOIHUKHU

47 Ypok-koHpepeHIus "DekTpusanus B
MMOBCETHEBHOM KU3HU"

48 Pemienue 3ana4 o reme "3akoH COXpaHEHUS

AIIEKTpUYECKOro 3apsaaa’




OnekTpuueckuii Tok. Ucrounuku

49 1
ANEKTPUYECKOTO TOKA
Ypok-uccienosanue "'HccnenoBanue

50 JIEMCTBUSI SJIEKTPUUYECKOTO OIS Ha 1
MPOBOJHUKHU U JUAIEKTPUKHU"

o1 DNEeKTPUYECKUN TOK B METallIax 1

52 DJIEKTPUUYECKUI TOK B JKUJIKOCTSX M Ta3ax 1

53 DJIeKTpUYecKas 1enb 1

54 Cuia Toka. AMniepmerp 1

95 DneKkTpuueckoe HanpsbkeHue. Boabtmetp 1
JlaboparopHas pabota "COopka u

56 UCIIBITAaHUE AJICKTPUUECKOU e 1
MOCTOSIHHOTO TOKAa"

57 3aBUCHMOCTh CHJIBI TOKA OT HAMIPSKCHHUS. 1
3akoH OMa aJig y4acTka 1enu
JlaboparopHnas pabota "Hccrnenoanue

58 3aBUCHUMOCTH CHJIBI TOKA, TPOTEKAIOIIETO 1
4yepes pe3nucTop, OT HAMPSHKEHUS Ha
pPE3UCTOPE U CONPOTUBIICHHUS pe3nucTopa”

59 DJIEKTPUUYECKOE COMTPOTHUBJIEHUE. Y IEIIbHOE 1
COITPOTHUBJICHUE

60 JlabopaTtopHast pabota "Onpeznenenne 1
YIETBHOTO COMTPOTHUBIEHUS TPOBOAHHUKA"

61 Pemenue 3amgau o teme "DiekTpruecKoe 1
CONPOTHUBIICHHE. Y JIETBHOE COMTPOTUBIICHUE"

62 Pemenwue 3amaq mo reme "3akon Oma" 1

63 [MocnenoBarenbHOE U MapaIIIEIBHOE 1

COCOIUHCHUA ITPOBOIHHUKOB




64

JlaGopaTtopHast pabota "IIpoBepka mpaBuia
CJI0’KEHHUsI HANIPSKEHUN ITpU
[I0CJIEI0BATEIbHOM COEJMHEHUH JIBYX
pe3uctopos"

65

Penrenue 3amad mo reme
"[locnenoBarenbHOE U MapajuiesibHOE
COEIMHEHUS POBOJHUKOB"

66

JlaboparopHnas padora "IIpoBepka mpasuiia
JUTSL CUJTBI TOKA TIPH MapajuieIbHOM
COCJIMHEHUH PE3UCTOPOB"

67

Pemenue 3aau Ha npumeHeHue 3akoHa Oma
JUTSL pa3JIMYHOTO COSMHEHHSI IPOBOTHUKOB

68

OJ1C u BHyTpEeHHEE CONTPOTUBIICHHE
MCTOYHUKA TOKa. 3akoH OMa JI71s1 TOJTHOM
TN

69

Pemenue 3anau no teme "O/IC, BHyTpeHHEe
COIPOTHBIIEHNE NCTOYHUKA TOKA. 3akoH OMa
JU1sl IOJTHOM 1enun”

70

JlaGopatopHas pabora "Onpenenenue I/1C
Y BHYTPEHHETO COTPOTUBIICHUSI HCTOYHHUKA
ToKa"

71

[IpaBuna Kupxroda

72

JlaGopatopHas pabota "IIpoBepka mpaBui
Kupxroga"

73

Ypok-uccnenosanue "M3yueHue BOIbT-
aMIIEPHBIX XapaKTEPUCTUK HEIMHEHHBIX
3J1eMEHTOB"

74

PaGora anekrpudeckoro Toka. MomHoOCTh




OJICKTPHUYCCKOI'0 TOKa

75

JlaboparopHas pabota "OnpeneneHue
pabOThl M MOILHOCTH 3JIEKTPUYECKOI0 TOKA"

76

3akon [[xoyns-Jlenna. ITotpeburenn
ANEKTPHYECKOro Toka. KopoTkoe 3aMbikaHKe

77

Ypok-koupepennus "OObsICHEHHE 1
NPUHIUI JSHCTBUS JOMAITHUX
AJIEKTPOHATPEBATEIbHBIX PHOOPOB"

78

[ToaroroBka Kk KOHTPOJILHOH paboTe 10 TeME
"DnekTpuuecKue 3apsabl. 3apsLKCHHbBIC Tena
U UX B3auMonencTus. I10cTOSIHHBIH
ANEKTPUIECKUH TOK"

79

KonTponbhas pabota nmo Teme
"DrekTpuUecKue 3apsibl. 3apsHKCHHbBIE Tea
n ux B3aumoeiicTeus. IlocTosHHBIN
ANEKTPUIECKUHN TOK"

80

[TocrossHHBIE MarHUTEL. MarHuTHOE MOJIE
3eMIIH ¥ €T0 3HaUEHUE I KU3HU Ha 3eMIIe

81

VYpok-uccnenosanue "M3ydenue
MAarHUTHOTO IOJIS IIOCTOSTHHBIX MAarHUTOB
MIpU UX 00BbETMHEHUH U Pa3/ICIICHUH.

BI/ISyaJ]I/BaI_[I/I}I I1OJIS IIOCTOSHHBIX MAarHUTOB'

82

OmneiT Opcrena. MarauTHoe nose
JJIEKTPUYECKOr0 TOKa

83

OnbiT AMnepa. MarHuTHOE MOJIE KaTYIIKH €
TOKOM. [IpuMeHeHne 21eKTPOMAarHuToB B
TEXHUKE

84

Cuna AMriiepa u onpeeneHue eé




HaIpaBJICHUA

Pemenue 3aay no reme "Cunia Amnepa u

85
omnpezeneHue e€ HarpapieHus"
DIEeKTPOABUTATEIb IOCTOSTHHOTO TOKA.

86 Hcrnonb30BaHME 3IEKTPOIBUTATEICH B
TEXHUYECKUX YCTPOMUCTBAX U HAa TPAHCIIOPTE

87 Bcepoccuiickas nmpoBepouHas paboTa

88 Bcepoccuiickas nmpoBepouHas paboTa

89 JlaGopaTtopnast pabota "M3ydyeHue neicTBus
MarHuTHOTO TI0JIsL Ha MTPOBOJIHUK C TOKOM"

9 Ypoxk-koudepenuus "[Ipaktuaeckoe
MIPUMEHEHHUE 3JIEKTPOABUraTeen"

01 JlaboparopHas pabora "KoHcTpynpoBaHue u
u3ydeHue paboThl dIEKTpoABUTATENA"

92 JlaGopaTtopHas padota "MU3mepenne KI1]]
AJIEKTPOJIBUTATEIHLHON YCTAHOBKH"

93 OnbiTel @apajest. 3aKOH 3JEKTPOMarHUTHON
uHaykuuu. [Ipasuio Jlenna
VYpok-uccnenosanue "lccnenoBanue

94 W3MEHEHUI 3HAYCHUS ¥ HAIlPaBJICHUS
MHIYKIIMOHHOTO TOKa"

Pemenne 3amau no teme "3akoH

95 3eKTpoMarHuTHOM nHaykuuu. [Ipasuio
Jlenma"

9% Dnektporerepatop. CriocoObl MOTyYeHHUS
AIIEKTPOIHEPTHUH

97 VYpok-koH(pepeHtus "IIeKTpOCTaHIIUN HA

BO300HOBJISIEMBIX UCTOYHHKA OHCPIHUH.




[IpoGnemsl sxonorun. TormMBHBIE
3JIEMEHTHI U AJIEKTpoMoOuIn"

KoHnTtponbHas padoTa "I1eKTpOMarHuTHhIS

98 " 1
SIBJICHUSA

99 Pabota ¢ Tekctamu o teme "TemnoBsle 1
SBIIEHUT"
Pabora ¢ Tekctamu o TeMe

100 "DNeKTpUYECKHE 3apsibl. 3apsSHKCHHBIC Tella 1
U UX B3aumonencraue"

101 Pabora ¢ Texkcramu o teme "I1ocTOSHHBIN 1
ANEKTPUIECKUHN TOK"

102 Pabora ¢ Tekcramu 1o Teme "MarHuTHbIe 1
SIBJICHUS M DJIEKTPOMAarHuTHAsI HHIYKIUs"

OBHIEE KOJIMYECTBO YACOB I1O 102 995

[TPOI'PAMME




9 KJIACC

Kosun4yecTBo yacoB JIeKTPOHHbIE
Ne Hara uudpoBbIie
Tema ypoka Konrpoabusie | IIpakruyeckue
n/n Bcero u3ydyeHusi | oOpa3zoBaTesbHbIE
padoThI padoThI
pecypchbl
Mexanuueckoe ABHkeHne. MatepuanbHast
1 Touka. CriocoObl onucaHus 1
MEXaHUYECKOTO JIBUKCHUS
5 Cucrema orcueta. OTHOCUTENBHOCTD 1
MEXaHUYECKOTO JIBUKECHUS
3 BekTopHbIe BETUYHHBI, OTIEPAIIH C 1
BEKTOpPAaMHU, MTPOCKIIUN BEKTOPOB
4 Panuyc-BekTop MaTepuanbHON TOUKH, 1
NepeMelIeHre Ha MII0CKOCTH
) PaBHOMEpHOE NPSIMOIMHENHOE IBUKEHUE 1
6 Pemenwue 3aga4d no reme "PaBHOMEpHOE 1
MPSIMOJTMHEIHOE JIBIKEHME"
HepasHoMepHOE NpsIMOITUHENHOE
7 nekeHue. CpeqHsst © MTHOBEHHAs 1
CKOPOCTH TeJIa MPU HEPABHOMEPHOM
JIBYDKCHUHT
JlabopaTopHas pabota "OnpeneneHue
3 CpeIHElN CKOPOCTH CKOJIbKEHUS OpycKa 1 1
WJTU ABUKEHUS IIApUKa TI0 HAKIIOHHON
JI0CKOCTH"
9 PaBHOYCKOpEHHOE TPAMOIMHEITHOE 1

JIBHKEHUE. Y CKOpEHUE




10

CKopocTh PaBHOYCKOPEHHOTO
psSIMOJTMHEHHOTO ABMXKeHUs. [ paduk
CKOpPOCTH

11

Pemenue 3agau no reme "CKopoCTh
PaBHOYCKOPEHHOTO MPSIMOJIMHEHHOTO
IBHOKeHus"

12

[lepemenienue npu paBHOYCKOPEHHOM
MPSIMOJIMHEITHOM JBUKEHUU

13

Jlaboparopuas pabota "Onpenencaue
YCKOPEHUS TeJla IPU PaBHOYCKOPCHHOM
IBDKEHHUH 110 HAKJIOHHOM IIIOCKOCTH"

14

Pemenue 3amau o reme "llepemernieHue
MIPH PaBHOYCKOPEHHOM MPSMOJIMHEHHOM
NBYKEeHUH"

15

JlaGopatopHnas padota "UccnenoBanue
3aBHCUMOCTH IYTH OT BPEMEHU NpU
PaBHOYCKOPEHHOM JIBM)KEHUH 0e3
Ha4aJbHOM ckopocTh"

16

I'paduueckas uHTEpHpETALIUS YCKOPEHHUS,
CKOPOCTH, IPOMJIEHHOIO ITYyTH U
NepeEMELICHUS 1T IPSMOIUHENHOTO
JABUXKCHUA

17

Pemenue 3anay no teme "I'padpuueckast
WHTEPIIPETAIUs YCKOPEHUsI, CKOPOCTH,
MPOMICHHOTO TTyTH U TIEPEMEIICHUS IS
NPAMOJIMHENHOTO JBUKEHUS "

18

Yckopenue cBoOogHOTO TTafeHus. OmbIThHI
T'anunes




Pemenue 3anau o teme "Yckopenue

19 CcBOOOIHOTO ITageHus"

20 JIBu>xeHue Tena, OpOIIeHHOTO MO/ YIJIOM K
TOPU30HTY

21 Pemenue 3amau mo Teme "JIBukeHue Tena,
OpOIIICHHOTO TI0]T YTJIOM K TOPU30HTY"
JlaboparopHas pabota "VccrnenoBanue

22 JBUKCHHSI TEJIa, OPOIIICHHOTO TI0]] YTIIOM K
TOpPU30HTY"
Pemenue 3agau no reme "/[BuxkeHue mos

23 JEHCTBUEM YCKOPEHUSI CBOOOIHOTO
nagenus"”

24 JIBM>KEHHE IO OKPY>KHOCTHU

o5 JIuneliHas U yriioBas CKOpOCTb, IEPUOJ U
4acToTa

%6 CKOpOCTh M YCKOPEHHE MPHU IBHXKCHHUH 10
OKPYKHOCTHU

97 Pewrenue 3ana4 o reme "JIBrxkenue mno
OKpYy>KHOCTH"
Ypok-koHpepennus "Pacnio3HaBanue u

28 npUOIMKEHHOE ONTMCAHUE PA3TUUHBIX
BHI0B MEXaHWYECKOTO JIBYKECHUS"
[ToarotoBka K KOHTPOIBHOU pabOTE MO

29 Teme "MexaHu4yeckoe IBHKEHUE U
CIOCOOBI €T0 ONHUCaHus"
KonTponbHas pabota mo Teme

30 "MexaHnyecKoe IBIKEHNE U CIIOCOOBI €r0

onucagus"




31

[Tepsriii 3akoH HetoTOoHa. BekTop criib

Bropoii 3akoH HeroToHa.

32 PaBHopelicTByrOImas cuna

33 Tperuii 3akon HetoTona. Cynepno3unus
CHJI

34 Cua ynipyroctu. 3akoH ['yka

35 Pemenue 3aga4 mo reme "Cuna
ynpyroctu"
JlabGopaTopHas padoTta "HccienoBanue

36 3aBI/ICI/IMOCTI/IvCI/IJ'ILI VIIPYTOCTH,
BO3HUKAIOIIEH B IPYKUHE, OT CTETICHU
nedopManuu NpyxuHb"

37 Cuna tpenus. Koadduument tpenus

38 JlabopaTtopHas padota "Onpenenenue
Kod(duUIIeHTa TPEHUS CKOIBKEHUS"
Jlaboparopnas pabota "HccrnenoBanue

39 3aBUCUMOCTH CHJIBI TPEHUS CKOJIBKEHUS OT
CHJIBI HOPMAJIBHOTO JTaBlieHUs"

40 JIBUKEHHUE TeJl IO OKPYKHOCTH IO
JEHUCTBUEM HECKOJIBKUX CHII

41 3akoH bepHyum v nogbEMHAs CHIIa KpbLIa
VYpoxk-koHpepenuus "CoBpeMeHHbIE
JeTaTeNbHBIC anmnaparkl, Cy/1a Ha

42 MOJIBOJTHBIX KPBUTBSIX, aHTUKPHLUIO HA
CKOPOCTHBIX aBTOMOOMIISAX. J[BrKeHHe
1oe3/1a Ha MarHUTHOM MoyIiKe"

43 Cuia TSKECTH U 3aKOH BCEMUPHOTO

TATOTCHUA




JIBr>KeHue Tell BOKPYT I'PaBUTALMOHHOTO

44 uentpa. [lepBas kocMuyeckasi CKOpOCTb

45 HeBecomocTs 1 neperpy3ku

16 PaBHOBeCHE MaTepuanbHOM TOUKHU.
AOGCOIIOTHO TBEPAOE TEIO

47 MowmenT cuibl. [IpaBuiio MOMEHTOB

48 Ypok-uccnenosanue "OnpenencHue
LEHTPa TAKECTU Pa3IMUHBIX Tea"
Nmnynsc Tena. I3MeHeHune ummyssca.

49 Nmnynbe cuibl. YIpyroe 1 Heynpyroe
B3aUMOJICHCTBHE

50 3aKOHBI HI3MEHEHUS U COXPAHCHHS
UMITYJIbCA

51 PeakTuBHOE IBMXKEHUE
Pemenue 3anay no treme "3akoH

52 COXpaHEeHMs UMITyJIbca. PeakTuBHOE
nBrxeHue"

53 Mexanudeckasi paboTa ¥ MOIITHOCTb

54 PaboTa cuitbl TSDKECTH, CUJIBI YIIPYTOCTH U
CHUTBI TPEHUS
JlabopaTtopHas pabota "OnpeneneHue

55 paboTHI CHITBI TPEHHSI TIPH PABHOMEPHOM
JBYDKEHUH TEJa TI0 TOPU30HTATBHON
nosepxHoctu"

56 CBs13b SHEprUU ¥ PabOTHI
JlaGopatopHnas pabota "Onpeznenenue

57 paboThI CHITBI YIPYTOCTH MPH NObEME

rpys3a ¢ UCIIOJIb30BAHUEM HCIIOABUIKHOI'O U




MOJABMXHOTO OJIOKOB"

58

HOTGHHI/IaJ'IBHaH OHEprus

59

Kunernueckas sueprus. Teopema o
KHUHETUYECKOM SHEPTUN

60

3aKOH U3MEHEHUS U COXPaHECHHUS
MEXaHUYECKON IHEPTUn

61

Pemenue 3amau mo treme "3aKOHEI
W3MEHEHUS U COXPaHEHUSI MEXaHUUECKOU
sHeprun"

62

[ToaroroBka Kk KOHTPOJILHOM paboTe MO
TeMme "B3aumonericTBre Tel. 3aKOHBI
coxpanenus"

63

KonTponbhas padota no teme
"B3aumoneiictBue Ten. 3aKOHbI
coxpaHeHus"

64

KoneobarensHoe nmxkenne. OCHOBHBIE
XapaKTePUCTHKHU KOJICOaHH: TepHo/I,
qacToTa, aMHJ'II/ITYJIa

65

MareMaTH4ecKuil ¥ NPYKUHHBINA
MasTHUKH. JlabopaTopHas paboTa
"HccnenoBaHue 3aBUCUMOCTH ITEPUOJIA

KosieOaHUH Tpy3a Ha HUTH OT JAJTUHBI HUTH"

0.5

66

JlaGopatopHnas padota "HccnenoBanue
3aBHCUMOCTH TepHO/Ia KOJIeOaHui
MIPY’KUHHOT'O MasATHUKA OT Macchl rpy3a"

67

rapMOHI/I‘{CCKI/IC KoJieOaHus

68

JIaGoparopHas pabora "3mepenne
paTopHas p p
YCKOpEHUSI CBOOOIHOTO TMaieHus"




69

3aryxatomue konebanus. BeiHyX1eHHbIE
konebanus. Pesonanc

70

[IpeBpariieHre HEPTUH TPU
KOJ1e0aTeIbHOM IBHKEHUN

71

VYpok-uccnenosanue "[Iposepka
HE3aBUCHMOCTH Nepro/ia KojaeOaHmit
rpy3a, MOABEIICHHOTO K JICHTE, OT MacChl

rpysa

72

MexaHn4ecKre BOIHEL: MMPOOOJIbHBIC 1
IOIICPCUYHBIC

73

CBoiicTBa MexaHMuYeCKUX BOJH. [inHa
BOJIHBI U CKOPOCTb €€ paclpoCTpaHEHUSI

74

VYpok-uccnenosanue "Habmonenue
uHTepPepeHnH U TudpaKuy BOJIH Ha
MTOBEPXHOCTH BOABI"

75

Ypok-koHpepenmus "MexaHnndeckue
BOJIHBI B TBEpOM Tene. CelicMuueckue
BOJIHBI"

76

3Byk. PacipocTpanenue u oTpaxeHue
3ByKa

77

Pemenue 3amay mo teme "3Byk"

78

Ypok-uccienoBanue
"DKCIEpUMEHTAIBHOE OIIPENIETICHHE
I'PaHUL] YaCTOTHI CIABIIINUMBIX 3BYKOBBIX
KosebaHui"

79

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

80

Ypoxk-uccnenoanue "Habmonenue u




00BsICHEHNE aKyCTHYECKOro pe3oHaHca"

HNudpas3Byk u ynerpazByk. Kondepennus

81 "HUcnonbp30BaHue yabTpa3ByKa B
COBPEMEHHBIX TEXHOJIOTHAX"

82 DIeKTpOMarHuTHOE oJIe U
ANEKTPOMArHUTHBIE BOJHBI

83 CBoiicTBa 3JIEKTPOMarHUTHBIX BOJTH
Ypok-koupepennus "Llkana
AJIEKTPOMArHUTHBIX BOJH. Mcrionb30Banue

84 AJIEKTPOMArHUTHBIX BOJIH JIJISI COTOBOM
cBs13u. Pagnonokanms. Kocmuueckas cBs3b

85 Pemenue 3a1a4 Ha ornpeieNieHNE YacTOTHI
Y JUTUHBI SJIEKTPOMArHUTHOM BOJTHBI

86 DneKTpOMarHuTHas MPUpPOa CBETA.
CxkopocTts cBeTa

87 BonHoBEIE cBOlCTBA CBETA:
uHTepPepeHus U qUPpaKIus

88 JlydeBast MO/I€IIh CBETA M TEOMETPHYECKAsT
ontuka. VicTouHuku cBeta

89 [IpsmonuHeitHOe pacpoCcTpaHEHHE CBETA.
3armenus Connia u JIyHsl

90 3akoH oTpaxeHus ceera. [lockoe 3epkano

o1 [TocTpoenue n3obOpaxkeHuH,
c(hOPMHUPOBAHHBIX 3€PKATIOM

92 [Ipenomienue cBeTa. 3aKOH MPETOMIICHHS
csera. [lonHOE oTpakeHue cBera.

93 Jlaboparopuas pabdora "VccnenoBanue




3aBUCHUMOCTH YTJIa PEJIOMIJICHHS OT yTJjia
MaJIeHUs CBETOBOIO JIyya Ha TPAHHUIIC
«BO3J1yX-CTEKIO»"

VYpoxk-uccienopanue "AHanu3 u

o4 00BSICHEHUE ONTHYECKOT0 MUpaXka"
Ypok-koHpepennus "Mcnonbp30Banue

95 MIOJTHOTO BHYTPEHHETO OTPaKCHHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS CBS3b"

96 JIun3a, X0x JIyueil B TMH3e

97 dopmysa TOHKOM JTHUH3bI
JlaboparopHas padota "Onpenenenue

98 (hOKYCHOTO PacCTOSIHUS U ONTHYECKOMN
CWJIBI COOMparomei JIMH3b!"

99 [Tonyuenune n3o0pakeHu ¢ MOMOIIBIO
coOuparoiel U pacCeMBaOIICH JTNH3
VYpok-koudepennus "Ilpunnun necTBus

100 OINITUYECKUX MPUOOPOB (MUKPOCKOII,
Teneckor, ¢poTtoanmnapar)"

101 I'ma3 xak onruueckas cucrema.
ban3opykocThb 1 1abHO30PKOCTh
Paznoxenue 6esoro cBeTa B CIEKTP.

102 Omnbitel HetoTona. Cnoxenue
CHEKTPaJbHBIX IIBETOB. Jlucnepcus cBera
Ypok-nipaktuky™m "HabmrogeHue u

103 00BSICHEHUE OMBITOB IO PA3I0KEHHUIO
6emnoro ceera B criekTp. [lonydenue Genoro
IIBETA MPH CJIIOKEHUH I[BETOB"

104 OmneiTel Pe3epdopaa u mianerapHas




MOACJIb aToOMa

IToctynatel bopa. Moneins aroma bopa.

105 HcnyckaHnue ¥ OTJIOUIEHUE CBETa aTOMOM.

106 KBanrsl. JIuneiiuaTeie ceKTpsl
Ypok-npaktukyMm "HabGmroneHue

107 CIUIOIIHBIX U JINHEHYAThIX CIIEKTPOB
M3IIy4eHHs U UcIyckaHus"

108 PannoaktuBHOCTH. Asba-, 6eTa- u
raMMa-u3J1y4eHust

109 Crpoenue aromHoro sa1pa. Hykinonnas
MO/IeJIb aTOMHOT'0 si/ipa

110 PannoaktuBHbIC IpeBpatieHus. M30Tomns

111 [Iepuon nomypacnazna
VYpoxk-koHpepenuus "JlelicTBue

112 PaliOAaKTUBHBIX M3JIy4YE€HHH Ha )KUBbIE
OpPraHMU3MBl. 3aIATA OT PAJUOAKTUBHOTO
n3Iy4yeHus"

113 S nepHble peakuu. 3aKOHBI COXPaHEHUS
3apsI0BOI0 U MacCOBOT'O YHCET

114 OHeprus cBsi3U aTOMHBIX A1ep. CBA3b
MAacchl U SJHEPTUH

115 Pemenue 3anau no teme "SAnepueie
peakuuu. JHEpPrus CBs3u"

116 Peakuuu cunTe3a 1 1eneHus siep.
Ncrounuku 3eprun CostHIA U 3BE3]T
Ypok-koupepenmus "Anepras

117 SHEpreTuka. IKOJIOTHYECKHUE MPOOIEeMBbI

SJIEpHON SHEPTreTUKH"




[ToaroroBka Kk KOHTPOJIBHOM paboTe Mo

118 teMme "Konebanus u BoiaHbl. CBETOBBIE U
KBaHTOBBIC SIBJICHUS"
Kontponbnas padora o teme "Konebanus

119 ¥ BOIHEL. CBETOBEIC U KBAHTOBBIC
sBJIcHUS"

120 Pemenne pacyeTHbIX 110 TEME
"MexaHndecKoe JBKeHHE"

121 Pemenue pacyeTHBIX U KAY€CTBEHHBIX
3a7a4 1o reme "'B3aumoneicrsue ten"
Pemrenre pacyeTHBIX M Ka4E€CTBEHHBIX

122 3a7a4 Mo TemMe "3aKOHbI COXPaHECHUS
SHEPTUM U UMITyJbca'

123 JlaGopaTopHble paboTHI 110 TEME
"MexaHndeckoe ABKeHue"

124 JlaGopaTopHble paboTHI 10 TEME
"BzanmopeiicTeue Tea"

125 JlabopaTopusbie paboTsI 110 Teme "[IpocTrie
MeXaHH3MBbI"

126 Pemenuie pacyeTHBIX ¥ KAYECTBCHHBIX
3aja4 1o reMe "Terioblie npoueccs”

127 Pemenne pacyeTHBIX M KAYECTBEHHBIX
3as1a4 mo reMe "BiraxxHOCTB"
Pemenvie pacyeTHBIX ¥ KAY€CTBCHHBIX

128 3aga4d o teme "KIIJ[ TemmoBeix
nsurareiei"

129 Pemenne pac4eTHBIX M KAYECTBEHHBIX

3a7a4 1Mo TeMe "3aKOHBI IOCTOSIHHOTO




TOKAa"

Pemenue PACUYCTHBIX U KaUCCTBCHHBIX

130 1
3ana4 o reme "KIIJI anexrpoycranoBok"

131 JlaboparopHubie paboTHI 10 TeMe "3aKOHBI 1
MOCTOSIHHOTO TOKA"
JlaGopaTopHbIe pabOThI IO TEME

132 " | 1

CBeTOBBIC SABJICHHS

133 Pabora ¢ TekcTamu 1o Teme "3aKOHBI 1
COXPAaHEHHUs B MEXaHUKe"

134 Pa60Tzic TekcTamu 1o Teme "Konebanus u 1
BOJTHBI

135 Pa6ora C"TeKCTaMI/I o Teme "CBeToBBIC 1
SIBJICHUS

136 Pabota ¢ Tekcramu o Teme "KBantoBas u 1
sanepHas Gpusmnka"

OBILIEE KOJIMYECTBO YACOB 1O
- 136 245

[TPOIT'PAMME







HHPOBEPAEMBIE IPE/IMETHBIE PE3YJIbTATBI OCBOEHUSA
OCHOBHOM OBEPA30BATEJBLHOM MPOI'PAMMBI OCHOBHOI'O
OBHIEI'O OBPA30OBAHMUA

7 KJIACC

Kon
NpoBePsSIEMOro
pe3yJjabTara

11

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOM
00pa3oBaTeILHOM NPOrpaMMbl OCHOBHOI'0 00111er0 00pa3oBaHus

HCIIOJIb30BAaTh U3YUYCHHBIC ITOHATHUS

12

pasiinvdaTth ABJICHUA IO ONMHMCAHUIO UX XAPaKTCPHBIX CBOMCTB M Ha OCHOBE
OIIBITOB, ICMOHCTPUPYIOIINUX JaHHOC (I)I/I3I/I‘ICCKOG SBJICHUC

13

pacrio3HaBaTh  NPOSIBIICHHE  M3YYEHHBIX  (PU3MUYECKUX  SIBIEHUA B
OKpY’KaloIlleM MHUpe, B TOM 4uciie (U3UYECKUe SIBJICHUS B MPUPOJE, NPH
9TOM TEpEeBOJUTH IPAKTHYECKYI0 3aJadyy B Y4eOHYIO, BBIICIATH
CYLIECTBEHHbIE CBOMCTBA (MPU3HAKH) (PU3UUECKUX SIBJICHUM

14

OIMCHIBATh M3yYCHHBIC CBOWCTBA Tel W (PU3NYECKHUE SBICHUS, UCIOIB3YS
¢usnyeckue  BEIMYMHBI, MPU  ONUCAHUM  IPABUIBHO  TPAKTOBATh
(Gu3NYeCKUi CMBICI UCIIOJIb3YEMbIX BEIMYUH, UX 0003HAYCHUS U €TUHHIIBI
(Gu3NYeCKUX BENWYMH, HAXOAUTh (OPMYJbI, CBS3BIBAIOIIUE JIAHHYIO
¢u3nYecKyr0 BEIMYMHY C JPYITMMH BEJIMYMHAMM, CTPOUTH TIpaduKu
M3YYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BETUINH

15

XapakTepU30BaTh CBOMCTBAa Tei, (U3UYECKUE SBIECHUS U TPOIECCHI,
WCMOJIb3Yysl  HM3YYEHHBIE 3aKOHBI, IIpU OTOM  JaBaTh  CJIOBECHYIO
(hopMyTUPOBKY 3aKOHA U 3aMUCHIBATh €r0 MAaTEMATUYECKOE BHIPAKEHHE

1.6

OOBSICHATH (PU3NYECKHE SBJICHUS, IPOLIECCHl U CBOMCTBA TeJl, B TOM YHCIIE U
B KOHTEKCTE CUTyalluil IPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBIABIIATH
MIPUYKUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH 00BsCHEHHE U3 | — 2 TOTHYEeCKUX
maroB ¢ omopoir Ha 1 — 2 u3ydeHHBIX CBOWCTBA (D)M3WUYECKHX SIBIICHHUH,
(U3NYEeCKNUX 3aKOHA UM 3aKOHOMEPHOCTH

1.7

pemate pacu€THele 3agaud B 1 — 2 JEHCTBUA, HCIOJB3Yys 3aKOHBI U
¢dopmybl, CBs3bIBaroIIMe (U3MYECKHE BEIMYMHBI: Ha OCHOBE aHajIn3a
YCIIOBHA 3aJaydl 3allMChIBaTh KPATKOE YCIOBHE, MOJACTABIATh (PU3UUYECKUE
BEJIMYMUHBI B (OPMYNIBI U TPOBOAMTH pAcU€Thl, HAXOAUTH CIPABOYHBIE
JaHHbIE, HEOOXOAMMBIE JJISl PelIeHUsl 3ajaad, OLEHUBATh PEATMCTUYHOCTh
MOJTyYeHHOH (PM3NYEeCKON BETUYMHBI

18

pacrno3HaBaThb MpPOOJEMBI, KOTOpPHIE MOXXHO pEIIUTh MpH MOMOIIU
(U3NYECKUX METO/IOB, B ONMUCAHUU UCCIIEIOBAaHMS BBIIEIATH MIPOBEPSIEMOE
Mpearnoiioxkenue (TUIoTe3y), pa3andaTh U UHTEPIPETUPOBATH MOTYyYSHHBIN
pe3ynbTaT, HaXOOUTh OIMIMOKM B XOJE€ OIbITa, JeJaThb BBIBOJABI IO €ro




pe3yabTaTaMm

1.9

IPOBOJUTH ONBITHI IO HAOTIOAEHUIO (PU3UUECKUX SABICHUH WIH (PU3NIECKUX
CBOWCTB Ten: (hOPMYIHPOBATH IMPOBEPSIEMbIC MPEAIOI0KECHUsS, COOMPATh
YCTAHOBKY M3 MPEAJIOKECHHOTO O0OPYAOBaHMS, 3alMCBIBATh XOJ OIbITa U
(bopMyITUPOBATH BHIBOIBI

1.10

BBIIIOJIHATE [OPAMBIC HW3MCPCHUA C HUCIIOJIB30BAHHMCM  AHAJIOTOBBIX U
UQPOBBIX MPUOOPOB, 3aMKCHIBaTH IOKAa3aHUS MPHOOPOB C YUETOM
3aJJaHHOI a0COJIFOTHOW MOTPEIIHOCTH U3MEPEHHIA

111

IPOBOJUTH MCCIIEIOBAHNUE 3aBHCUMOCTH OJHOW (PM3MYECKON BETMYMHBI OT
JIpYyroi ¢ UCHOJIb30BAaHMEM INPSIMBIX HM3MEPEHUM, y4acTBOBATH B
IUIAHUPOBAaHUM  Y4E€OHOTO  HCCIENOBaHMSA, COOMpaTh YCTAaHOBKY U
BBINIOJIHATh M3MEPEHHS, CIenysl MPeUIOKEHHOMY IUIaHy, (UKCHPOBAThH
pe3yiabTaThl IOJYYEHHOW 3aBHCHMOCTH (DPM3WYECKUX BEJIWYMH B BUJE
NPEUIOKEHHBIX TaOnMIl M TpaHKoOB, JAeiaTh BBIBOABI MO pPE3yJbTaTaM
UCCIICIOBaHUS

112

IIPOBOAMTH KOCBEHHBbIE M3MEPEHUs (PU3NYECKUX BEIMYUH, CIEays
IPEUIOKEHHOW HWHCTPYKLUUHU: TPU BBIIOJHEHUM HW3MEpPEHUl cobupaTh
JKCIIEPUMEHTAIBHYI0O YCTAHOBKY M  BBIUMCIATH 3HAYEHHE HMCKOMOM
BEJIMYMHBI

1.13

coOIIO/IaTh MpaBHiIa TEXHUKH O€30MaCHOCTH MU padoTe ¢ 1a00paTOpHBIM
000pyI0BaHHEM

1.14

yKa3bplBaTh MPUHIMIBI JEHCTBUS NPUOOPOB M TEXHUYECKUX YCTPOUCTB,
XapaKTepu30BaTh NPUHIUNBI  JEHCTBUA  HM3Yy4YEHHBIX NPUOOPOB H
TEXHUYECKHUX YCTPOMCTB C IOMOILBIO UX OINHCAHUSA, UCIONb3Yys 3HAHMS O
CBOMCTBaX (PM3MYECKUX SIBICHUH M HEOOXOJMMble (hPU3UUYECKHE 3aKOHBI U
3aKOHOMEPHOCTH

1.15

NPUBOJNUTE  TPUMEPHl  (HAXOAWTh  HWH(OpMAIMIO O  MPHMEpax)
NPAaKTUYECKOTO HCIOIb30BaHUS (DU3WYECKUX 3HAHUH B TOBCEIHEBHOM
XKHU3HU Ui oOecrieyeHus 0e30MacHOCTH MpH oOpalleHuu ¢ npudopamu U
TEXHUYECKUMHU YCTPOUCTBAMM, COXPAHEHUS 3/10pPOBbsl U COOIIOIEHUS HOPM
HKOJIOTMYECKOTO MOBEICHUS B OKpYKAIOLIeH cperie

1.16

OCYIIECTBIISATh OTOOpP HMCTOYHMKOB HHGopManuu B ceTu IHTepHEeT B
COOTBETCTBUU C 3aJJaHHBIM MOMCKOBBIM 3allpOCOM, Ha OCHOBE MMEIOIINXCS
3HAHMH M NyTEM CPAaBHEHMsI PA3IMYHBIX MCTOYHHUKOB  BBIIEIATH
UHPOpPMALIMIO, KOTOpasi SBISAETCS MNPOTHBOPEUMBOWMIM MOXKET OBITh
HEJIOCTOBEPHOM

1.17

WCTIOJIB30BaTh TPU BBHITIOJIHEHUN YYEOHBIX 33JaHUN HAYIHOIIOMYISIPHYIO
JTUTEpaTypy (PU3MUECKOTO COMEpKAaHMUs, CIIPABOYHBIE MAaTEPHAIbI, PECYPCHI
cetu VHTepHeT, BiameTh UpUEMAMH KOHCIIEKTUPOBAHHS  TEKCTa,
npeoOpa3oBaHus HH(OPMAIIMK U3 OHON 3HAKOBOM CUCTEMBI B IPYTYIO

1.18

co3JaBaTh COOCTBEHHBIC KpPAaTKHE MUCHMEHHBIE M YCTHBIE COOOIICHHS Ha
OCHOBe 2 — 3 UCTOYHUKOB MH(popMaIu (GuU3nIecKoro cofepkaHusi, B TOM




yHclie MyOJUYHO JeNaTh KPaTKhue COOOIIEHUsl O pe3yabTaTaxX MPOEKTOB MU
y4eOHBIX MCCIEAOBAaHUM, MPU 3TOM IPAaMOTHO HMCMOJIb30BaTh HU3yYCHHBIN
NOHATUMHBIN ammapar Kypca (HU3UKH, COIMPOBOXKIATh BBICTYIUICHHE
MPE3CHTALMEN

1.19

IIpHU BBINIOJTHECHHUHN y‘le6HBIX IIPOCKTOB H I/ICCJ'IG,Z[OBaHI/Iﬁ pacupeaciaTb
0053aHHOCTH B rpymmn€ B COOTBETCTBUM C IIOCTAaBJICHHBIMU 3aJadaMi,
CJICAUTHL 3a BBIIIOJIHCHHEM IIJIaHaA ,I[GﬁCTBHfI, aICKBaTHO OLCHHUBATHb
COOCTBEHHBIH BKJIa/Jg B JACATCIIBHOCTD T'PYIIIIBI, BBICTpanBaTb
KOMMYHHUKAaTHBHOC B3aHMOHeﬁCTBHe, YUUTBIBasi MHCHUC OKPYKAIOIINX

8 KJIACC

Kon
NPOBEPAEMOro
pe3yJabTara

11

IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOI
0o0pa3oBaTeILHOM NPOrpaMMbl OCHOBHOI'0 00111er0 00pa30BaHus

HUCIIOJIb30BaTh ITOHATHUA

12

pasiinvdaTth ABJICHUA IO ONMHMCAHUIO UX XAPaKTCPHBIX CBOMCTB M Ha OCHOBE
OIIBITOB, IECMOHCTPUPYIOIINUX JaHHOC (I)I/I3I/I‘ICCKOG SBJICHUC

13

pacrio3HaBaTh  NPOSIBIICHHE  M3YYEHHBIX  (PU3MUYECKUX  SBIECHUA B
OKpY’KaloIlleM MHUpe, B TOM 4uclie (U3UYECKUe SIBICHUS B MPHUPOJE, MPH
9TOM TEpeBOJUTHh IPAKTHYECKYI0 3aJadyy B Y4eOHYIO, BBIICTATH
CYLIECTBEHHbIE CBOMCTBA (MPU3HAKH) (PU3UUYECKUX SIBJICHUN

14

OIMCHIBATh M3yUYEHHBIE CBOWMCTBA Teld U (PU3NYECKHUE SBICHUS, UCIOIb3YS
¢usznyeckue  BEIMYMHBI, MpPU  ONHUCAHUU  MPABUIBHO  TPAKTOBATh
¢u3n4YecKuif CMBICH MCIOJIb3YEeMbIX BEIUYMH, OOO3HAYEHHS M EIUHMIIBI
(GU3NYEeCKUX BEIWYHMH, HAXOAWUTh (OPMYJbl, CBS3bIBAIOIIME JAHHYIO
(¢u3NyYecKyl0 BEIWYMHY C JPYIMMH BEIMYMHAMH, CTPOUTH Tpaduku
M3YYEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BETUIUH

15

XapaKTCPU30BaATh CBOMCTBa TCII, (1)I/I3I/I‘-ICCKI/Ie SABJICHUA W TIIPOLCCCHI,
HCIIOJIB3YA HN3Y4YCHHBIC 3aKOHBI, npu 9TOM JaBaThb CJIOBECHYIO
q)OpMYJII/IpOBKy 3daKOHAa U 3alMCbIBATh €T0 MAaTCMATUYCCKOC BBIPAKCHUC

1.6

OOBSICHATh (PU3MUECKUE MPOIECChl M CBOICTBAa Teld, B TOM 4YHCIE U B
KOHTEKCTE CHUTYalUHd IMPaKTUKO-OPUEHTUPOBAHHOIO XapakKTepa: BBIABIIATH
MIPUYMHHO-CJIE/ICTBEHHBIE CBS3H, CTPOUTH 00bACHEHHE U3 1 — 2 JOrMYecKux
mraroB ¢ momomipio 1 — 2 HM3y4YeHHBIX CBOWCTBA (PH3MUECKUX SIBICHUM,
(U3NYECKHUX 3aKOHA UM 3aKOHOMEPHOCTH

1.7

pemath pacy€THble 3agaud B 2 — 3 JEWUCTBUS, HUCIONb3Ys 3aKOHBI M
dbopmynel, cBs3bIBaomne (U3MYECKHE BEIWYMHBI: Ha OCHOBE aHaIu3a
YCJIOBUA 3adadyr 3alHrCbIBATL KPAaTKOC YCIOBHUC, BBIABIIAATL HEAOCTATOK
JNaHHBIX JJI peUleHHsl 3aJayd, BBIOUPATh 3aKOHBI M (QOPMYJIBL,
HEOOXOAUMBIE JUII €€ pEeLIeHUs, MPOBOAUTH pPACYETHl M CPaBHUBATH




IMMOJIYYCHHOC 3HAUCHUC (1)PI3PI‘IGCKOI>'I BCJIIMYHHBI C U3BCCTHBIMU JaHHBIMH

18

pacrio3HaBaTh IPOOJIEMBI, KOTOPhIE MOXKHO PELIUTh IPH I[TOMOIIU
(U3NUECKUX METOJIOB, HWCIOJb3ys ONHMCAHHE MWCCIEIOBAHUS, BBIACIATDH
IIPOBEPSIEMOE  IIPEIIOJIOKEHHUE, OLIEHUBAaTh IPaBUJIBHOCTh  IOpPSIKA
IIPOBEJCHUS UCCIIEI0BAHUS, JI€1ATh BIBObI

1.9

IPOBOJUTH ONBITHI IO HAOIIOACHUIO (PU3NYECKUX SIBICHUH WM (pU3HUECKIX
CBOWCTB Tel: (HhOPMYIHPOBATh IMPOBEPSIEMbIE IMPEAIOIOKEHHS, COOUPATh
YCTAHOBKY W3 TPEMJIOKEHHOTO 00OpYyIOBaHHUS, OMHCHIBATH XOJ OMNBITA U
(bOopMyITHpPOBATH BBIBOIBI

1.10

BBIIIOJHATL IMMPAMBIC U3BMCPCHUS C UCIIOJIB30BAHUCM aHAJIOT'OBBIX HpI/I60pOB
U JITaTYUKOB (PU3MUECKUX BEJIWYMH, CPAaBHUBATH PE3YJIbTaThl U3MEPEHUH C
y4€TOM 33/1aHHOM a0COJIFOTHOM MOrPELIHOCTH

111

NPOBOJUTH MCCIIEIOBAHNE 3aBHCUMOCTH OJHOW (PM3MUECKOW BETUYMHBI OT
IpYyroi ¢  HUCHOJIB30BAaHUMEM  NPSIMBIX  M3MEpPEHUM:  IUIaHUPOBATH
UCCIIEIOBAaHUE, COOMpATh YCTAHOBKY M BBINOJHATH H3MEPEHUS, CIeIys
NPEUVIOKEHHOMY  TUTaHy,  (UKCHPOBaTh  pe3yjibTaThl  MOIYyYCHHOM
3aBUCUMOCTH B BHJIE€ TAaOJIMIl ¥ I'padUKOB, J€1aTh BHIBOJIBI 10 pe3yibTaTaM
UCCIICIOBaHUS

112

IMPpOBOANTb KOCBCHHBIC HU3MCPCHUS CI)I/I?»I/I‘IeCKI/Ix BCIIMYHH: INIAHUPOBATb
HU3MCPCHMU, CO6I/IpaTB SKCIICPUMCHTAJIbHYTO YCTAaHOBKY, cJIeays
npezmo;erHoﬁ HHCTPYKIHWH, U BEIYUCIIATh 3HAUYCHUC BEJIMYHNHBI

1.13

coOiroaaTh NMpaBuiia TEXHUKU 0€30I1aCHOCTHU IpU paboTe ¢ 1abopaTOPHBIM
00opynoBaHuEeM

1.14

XapaKkTepU30BaTh  MPUHIMIBI  JIEUCTBHS  W3YYEHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOPOM HA MX ONHCAHMS, UCIIONB3Ys 3HAHUS O
CBOMCTBaX  (pu3MUeCKUX SBJICHUM ©  HEOOXOoIuWMble  (hU3UYECKUE
3aKOHOMEPHOCTH

1.15

pacro3HaBaTh IPOCTHIE TEXHUYECKHE YCTPOMCTBA U HU3MEPUTEIBHBIE
npuOOpbl MO CXeMaM M CXEMaTHYHBIM PHUCYHKaM, COCTaBISATh CXEMBbI
ANEKTPUYECKUX  LEMel ¢  MOCIEAOBaTEIbHBIM W IAapaulebHBIM
COEIMHEHUEM DJIJIEMEHTOB, pa3finyasl yCJIOBHbIE O0O3HAUEHHUS 3JEMEHTOB
AIEKTPUYECKUX LENei

1.16

OPUBOANUTH  NpHUMEpHl  (HAXOAUTH  HMH(poOpMAIMIO O  [pPUMEpax)
NPAaKTUYECKOT0 HCMOJb30BaHUS (U3MYECKHX 3HAHUM B MOBCEIHEBHOM
KHU3HU 171 o0ecriedueHus 0e30MacHOCTH MpHU OOpalleHUH ¢ MpudopamMu U
TEXHUYECKUMHU YCTPONCTBAMH, COXPAHEHHsI 3/I0pPOBbsl U COOIIOCHHSI HOPM
HKOJIOTMUYECKOTO MTOBEACHUS B OKPYXKAIOLIEH cperie

1.17

OCYIIECTBIISATh TMOUCK HH(pOpManuu (U3NYECKOTO COAEPKAHUS B CETH
WNHTepHeT, Ha OCHOBE MMEIOUIUXCS 3HAaHUM W MYTEM CpaBHEHUS
JIOTIOJTHUTEIBHBIX NCTOYHUKOB BBIJIENATH HHPOPMAIIUIO, KOTOpAs SIBIISETCS
MIPOTHUBOPEUYNBOMN MIJIH MOXET OBITh HEJIOCTOBEPHOM

1.18

HCIIOJIb30BATh IPU BBINTOJHCHUN y‘lCGHLIX 38.I[ElHHI>i HAayYHO-IIOIIYJISIPHYIO




auTepaTypy GU3MUECKOTO COAep aHUs, CIIPaBOYHbIE MaTEpUaJIbl, PECYpPCHI
cetu HrepHer; Bnazers NpuéMaMU  KOHCIEKTHPOBAaHUS  TEKCTa,
npeoOpazoBanus HH(GOPMAIIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B IPYTYIO

1.19

co3/1aBaTh COOCTBEHHBIC IMHCHbMEHHBIE W KpATKHE YCTHBIE COOOIICHUS,
0000mas wHGOPMAIIMI0 W3 HECKOJBKUX HCTOYHHUKOB (PU3MUECKOTO
COJIEpXKaHUs, B TOM YHCJIE ITYOJIMYHO MPEACTABIISATH PE3YJIbTAThI MTPOCKTHOM
WJIH UCCIICIOBATEIBCKOM IeITEIbHOCTH, MPU 3TOM I'PaMOTHO HMCIIOJIb30BaTh
U3yYCHHBI TIOHATHHHBIA ammapar Kypca (U3MKH, COIPOBOXKIATH
BBICTYIUICHHUE TIPE3CHTAIINCH

1.20

OpYU  BBINOJIHEHUH YYEOHBIX MPOEKTOB W HCCIENOBAaHUNA (HU3HYECKHUX
IPOLIECCOB PACHPENENIATh OO0S3aHHOCTH B TIpyIIEe B COOTBETCTBUU C
IIOCTABJICHHBIMU 3aJla4aMHM, CIECJUTh 3a BBIIIOJIHEHUEM IUIaHA JCHCTBUM U
KOPPEKTHpPOBAaTh €ro, aJeKBaTHO OLICHUBAaTh COOCTBEHHBIH BKJIax B
JESTEIIBHOCTD I'PYIIIbI, BEICTpauBaTh KOMMYHMKaTUBHOE B3aUMOJIEHCTBUE,
HPOSIBIISISI TOTOBHOCTB pa3pelaTb KOH(MIUKTHI

9 KUIIACC

Kon
NMpoBEPsSIEMOro
pe3yJbTara

11

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
0o0pa3oBaTeJILHOM NPOrpaMMbl OCHOBHOI'0 00111er0 00pa30BaHus

HCIIOJIb30BATh U3YUYCHHBIC ITOHATHUA

1.2

pasynyaTh SBJICHUSA 10 OMUCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIMX JAHHOE (PU3NYECKOE SBICHUE

13

pacrmo3HaBaTb  IPOSBIEHUE  U3YYEHHBIX  (PU3MYECKUX  SBICHUH B
OKpY’KaloIlleM MHpE, B TOM 4HcJe (U3NYECKUE SIBICHUS B MPUPOAE, NPU
9TOM TEPEBOJUTh MPAKTHYECKYI0 3a7adyy B Yy4eOHYIO, BBIIENATH
CYIIECTBEHHBIE CBOMCTBA (MPU3HAKH) (PU3NUECKUX SBJICHUI

14

ONMCHIBATh M3yYEHHBIE CBOMICTBA Tel U (PU3MUECKHE SBICHUS, HCIIONb3YS
¢u3nueckue  BEJIWYUHBL, TPU  ONHUCAHUU MPABWIBHO  TPAKTOBATh
(bu3NYecKuii CMBICI HCIOIb3YEMbIX BEIMYUH, O003HAYEHMS] M EAMHMIIBI
(GU3NYEeCKUX BENWYHMH, HAXOAUTh (OPMYJbI, CBS3BIBAIOIIUE JIAHHYIO
¢u3NYeCKyl0 BEIMYUHY C JAPYIMMHM BEJIHYMHAMH, CTPOUTH TIpaduku
M3Y4YEHHBIX 3aBUCUMOCTEH (QHU3HUECKUX BETUUYHH

15

XapaKTepu30BaTh CBOMCTBAa TeN, (U3UYECKUE SBICHHUS U TPOIECCHI,
WCTIONB3YS  M3YYEHHBbIE  3aKOHBbI, TMPU OSTOM JIaBaThb  CJIOBECHYIO
(hopMyTUPOBKY 3aKOHA ¥ 3aITUCHIBATH €T0 MATEMATUYECKOE BHIPAKCHHE

1.6

OGT:SICHHTB q)HSI/I‘IeCKI/Ie Hpoueccm )41 CBOI>'ICTBa TCJI, B TOM 4YHCIIC U B
KOHTEKCTE CHTYaIlMid MPAaKTHKO-OPHEHTHPOBAHHOTO XapaKTepa: BBISIBIIATH
MPUIMHHO-CIIECTBEHHBIE CBS3H, CTPOUTH OOBSICHEHUE U3 2 — 3 JIOTHUECKUX




IaroB C MOMOINBI0 2 — 3 M3YYEHHBIX CBOMCTBA (PM3MUECKUX SIBJICHUH,
(bHU3MYECKUX 3aKOHA MIIM 3aKOHOMEPHOCTH

1.7

pemate pacu€THble 3aJayd (OomupamIudecs Ha cucrtemy u3z 2 — 3
YpaBHEHHUI), UCMOJIb3YsI 3aKOHBI U (OPMYJIbI, CBA3BIBAIOIINE (DHU3HUECKUE
BEJIMYMHBI: HA OCHOBE aHajiu3a YCIOBHS 3a/Jaud 3alKChIBATH KPATKOE
YCIIOBUE, BBISABIATH HEAOCTAIONIME WM HM30BITOYHBIC IaHHbBIC, BHIOMpPATH
3aKOHBI ¥ (HOPMYIIBI, HEOOXOIUMBIEC ISl PEHICHUs, IPOBOJUTH PAcUYEThl U
OLICHMBATh  PEAIMCTHYHOCTh MOJYYCHHOTO  3HAUCHHUS  (PU3HUECKOM
BEJIMYMHBI

1.8

pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXHO PEIIUTh MPH TOMOIIU
(U3NYECKUX METOJIOB, HWCIOJB3ys OIHMCAHUE HCCICIOBAHUS, BBIICIATH
NpOBEPSEMOE  MPEIIOJI0KCHUE, OLEHUBATh MPABUIBHOCTh  MOPSIKA
NPOBEJICHUSI  UCCICIOBAHMsS,  JIeNaTh  BBIBOJBI, HWHTEPIPETUPOBATH
pe3yNIbTaThl HAOJIOICHUI U OITBITOB

1.9

MPOBOJIUTH OMBITHI IO HAOIFOACHUIO (U3NUCCKUX SBICHUH WM (PU3HMYECKIX
CBOWCTB TEII: CAaMOCTOSATENIBHO COOHMpaTh YCTaHOBKY W3 H30BITOYHOTO
HaOopa OOOpYJIOBaHUS, ONKCHIBATH XOJ[ ONbBITA H €ro pPe3yJbTaThl,
(bopMyIpPOBATH BHIBOJIBI

1.10

IPOBOANUTH NPU HEOOXOAMMOCTH CEPHIO TPSMBIX HM3MEPEHHM, ONpenenss
cpenHee 3Ha4YeHHME M3MepseMOM BenuuuHbl (pokycHoe paccrosHue
cobuparonieid  JMH3bI), OOOCHOBBIBaTH BHIOOp cHoco0a HU3MEpeHHs
(U3MepHTETBHOTO MPUOOpPa)
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IPOBOJUTH HCCIEIOBaHME 3aBUCUMOCTEH  (DU3MYECKMX BEIUYUH C
WCIIOJIb30BAaHUEM TPAMBIX H3MEPEHUH: IUIAHUPOBATb HCCIIEOBAHUE,
CaMOCTOSITENIbHO ~ COOMpaTh  YCTAaHOBKY, (UKCHUPOBAaTh  PE3YJIbTaThl
NOJYYeHHOM 3aBUCHUMOCTH (U3UYECKUX BEJIWYMH B BUJAE TaOIULHU
rpaduKoB, AeJaTh BEIBOBI 110 pe3yabTaTaM HCCIIEA0BaHUs

112

IIPOBOANTHh KOCBEHHBbIE H3MepeHUs (U3NYECKUX BEJIUYMH: IJIAaHHUPOBATh
U3MEpEeHMs, COOMpPaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY U BBINOJIHSATH
U3MEPEHHUs, CIEeNys MNPENIOKEHHOM WHCTPYKLHMM, BBIYHUCIATH 3HAYEHUE
BEIIMYUHBI U aHAJIU3UPOBATH IOJYYEHHBIE PE3YJIbTaThl C YYETOM 3a1aHHOMN
MOTPENIHOCTH U3MEPEHUN

1.13

coOiroaaTh NMpaBuiia TEXHUKU 0€30MacHOCTH IpU padoTe ¢ 1abopaTOPHBIM
000pyI0BaHNEM

1.14

pa3ianyaTh OCHOBHBIE TMPU3HAKH H3YYCHHBIX (U3NYECKUX MOJEINeH:
MaTepuaibHas TOYKa, a0CONIOTHO TBEPIOE TEI0, TOYECUHBIH HMCTOYHUK
CBeTa, JTy4, TOHKAas JIMH3a, TJITaHETapHas MOJCIIb aTOMa, HYKJIOHHAs MOJIENb
aTOMHOTO sizipa

1.15

XapakTepu30BaTh TMPUHIUIBI  JEHCTBUS  M3yYEHHBIX OPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOI Ha MX OMHCAHWS, UCTIONB3Ys 3HAHUS O
CBOMCTBax  (DUBMYECKUX  SABJIEHUA W  HeoOXxoaumble  (HU3HUECKHE
3aKOHOMEPHOCTH




1.16

UCIOJIb30BaTh CXEMbl U CXEMAaTUYHbIE PUCYHKH H3YYEHHBIX TEXHHYECKUX
YCTPOMCTB, U3MEPUTENBHBIX IPUOOPOB U TEXHOJIOTMYECKUX MPOLIECCOB MPU
pelieHMH  y4eOHO-IPAaKTUYEeCKUX  3a7ady, ONTHYECKHE CXEMbl I
MOCTPOCHUS N300paKEHHH B INIOCKOM 3epKajie U COOMpArOLIeH JrH3e
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NPUBOJNUTH  NPUMEpPbl  (HAXOAWTh  HWHQOpMAIMIO O  [pPHUMEpax)
NPAaKTUYECKOTO HCIOIb30BaHUSI (DU3MYECKUX 3HAHUH B TOBCEIHECBHOM
JKU3HHU I oOecriedeHusi 0€30MacHOCTH MPpU OoOpaIeHruu ¢ mpubopamMu u
TEXHUYECKUMHU yCTPOHCTBAMH, COXPAHECHHSI 3I0POBbSI M COOTIOCHHS HOPM
9KOJIOTHYECKOTO MTOBEJICHHS B OKPYXKAFOIIEH cpeie

1.18

OCYIIECTBIISATh TOWUCK HH(pOpManmu (HU3HUECKOTO COICpXKAHUS B CETU
WuTepHer, camMocTosTeNbHO (OPMYIUPYs MOUCKOBBIA 3ampoc, HAXOIUTh
MyTU OMpeAeNeHUs] JOCTOBEPHOCTU MOJNy4YeHHOW MH(OpPMAalUU HAa OCHOBE
MMEIOIINXCS 3HAHUM U JOTOTHUTENIbHBIX HCTOYHUKOB

1.19

UCTIOJIB30BaTh MPH BBHIMOJHEHUH YYEOHBIX 3aJaHUN HAYYHO-TOMYIISIPHYIO
auTeparypy (pU3HUECKOro CollepKaHus, CIPaBOYHbIC MaTePHAIIbI, PECYpPChI
cetu MHTepHeTr; BiameTh OpUEMaMH  KOHCIICKTUPOBAHHS — TEKCTa,
npeoOpa3zoBanusi UHPOPMALIUU U3 OJHOM 3HAKOBOM CHCTEMBI B APYTYIO

1.20

CcO31aBaThb coOCTBEHHBIE NHUCHMEHHBIE U YCTHBIC COO6HICHI/I$I Ha OCHOBC
I/IH(bOpMaIII/II/I U3 HECKOJBKHUX HWCTOYHUKOB (1)I/IBI/II-IGCKOI‘O COACpIKaHuA,
nyOJIMYHO MPECTABIATh PE3YbTaThl MPOEKTHOM WIIM HUCCIIEN0BATENILCKOM
JEATEIbHOCTH, TIPU 3TOM I'PAMOTHO UCIIOJIb30BaTh U3y4YEHHBIN TOHATUHHBIN
anmapar HM3y4aeMoro pasjena (U3MKH M CONpPOBOXKAATH BBICTYIJICHUE
Ipe3eHTalMen ¢ yaéToM 0coOeHHOCTEN ayJUTOPUHN CBEPCTHUKOB

121

IpU BBIOJIHEHUU YYEOHBIX IPOEKTOB M HCCIEA0BaHUN (U3HUECKUX
IIPOLIECCOB paclpeAesaTh OOS3aHHOCTH B TPYIINE B COOTBETCTBUU C
IIOCTABJICHHBIMU 3aJla4aMHM, CJIECIUTh 34 BBIOJIHEHUEM IUIaHA ACUCTBUN U
KOPPEKTHpPOBAaTh €ro, aJeKBaTHO OIICHWBAaTh COOCTBEHHBIH BKJIaJ B
JIESATENIBHOCTh T'PYIIIbI, BEICTPAaUBaTh KOMMYHHKAaTUBHOE B3aUMOJEHCTBHE,
MIPOSIBIISSE TOTOBHOCTH pa3pemiaTh KOHPIUKTHI




IHPOBEPAEMBIE DJIEMEHTBI COIEP KAHUSA

7 KIIACC

Kon Kon

paszejia  JJIeMEHTa
®U3UKA U EE POJIb B [TIO3HAHUU OKPYXXAIOIIEIO MHPA

IIpoBepsiemble 3J1eMEHTHI COAEPKAHUS

®usuka — Hayka o npupoze. SBieHus npupoasl. Pusndeckue

11 SIBJICHMS MEXaHU4JeCKHe, TEIIJIOBEIC, AIEKTPUUECKHUE,
MarHuTHBIE, CBETOBBIE, 3BYKOBBIC
Ouznyeckue BeNUYMHBL. M3MmepeHue QU3NYECKUX BEITUYHH.

1.2 dusnueckue IpUOOPEI. [TorpemnocTh WU3MEPCHHI.
MesxnyHapoaHas cCucTeMa eIUHUIL
EcrecTBeHHOHay4HBIH ~ METOA  TIO3HAHMA:  HAOIIOICHUE,

1 13 [IOCTAaHOBKA  HAay4yHOIO BOINPOCA, BbUIBWKEHHE  THUIIOTES,

SKCIIEPUMEHT o IPOBEPKE TUIIOTE3, 00bsICHEHUE
Ha0JII01aeMOT0 SIBICHHS

14 Ornucanne GU3NIECKUX SBICHUHN C TOMOIIBIO0 MOJIETICH
[IpakTudeckue paboOTHI:
###Par###113mepenne pacCTOSHUI.

15 ###Par###13mepenne o0bEMa KUAKOCTU U TBEPJOTO Tea.

###Par#H#Onpenenenue pazMepoB MaybIX Tell.
##HPar###113mepenue TEeMIIEpaTypbl pH ITOMOIIA
AKHUJKOCTHOTO TEPMOMETPA U AATYMKA TEMIIEPATYPHI

ITEPBOHAYAJIBHBIE CBEJIEHMA O CTPOEHNHN BELLIECTBA

##HPar##H##CTpoeHre  BellecTBa: aTOMbl W MOJIEKYJIBI, HX

2.1 pasmepbl. ONbITHL, JI0Ka3bIBAIOIIME JUCKPETHOE CTPOEHHUE
BEIIIECTBA
#HH##Par### ] Brokenne  vactuil BeulectBa. CBs3b  CKOPOCTH
2.2 JBUKEHMSI YacTHI] C TeMIleparypoil. bpoyHoBckoe nBHXEHHE,
Tpdpy3us
2 53 B3anmopeiicTBre YacTHI] BENIECTBA: TPUTSKEHHUE U
' OTTAJIKUBaHUE
###Par#### ArperaTHple COCTOSIHUS BEILLECTBA: CTPOCHUE Ta30B,
24 KUAKOCTEH M TBEPIBIX (KpUCTANIMYECKUX) Tesl. B3anuMocBsizb
' MEX/1y CBOMCTBAMH BELIECTB B Pa3HBIX arperaTHbIX COCTOSHUSX
U UX aTOMHO-MOJIEKYJISIPHBIM CTPOEHUEM
2.5 Oco0eHHOCTH arperaTHBIX COCTOSTHUI BOBI
2.6 [IpakTuyeckue paboThI:




#H#Par#H##Onenka nauaMeTpa aToMa METOJIOM  psijioB  (C
UCToNIb30BaHueM ¢Gotorpaduit).

HHAPar###OnpITl 0 HAOIIOACHUIO TEIJIOBOTO PACIIUPECHHS
ra3oB.

HHPar###OnpITel 0 OOHApY)KEHHIO  JTCWCTBHS — CHJI
MOJICKYJISIPHOTO MTPHUTSHKCHHS

JABVOKEHUE 1

B3AUMO/JIEMCTBUE TEJI

31

Mexanudeckoe aBuKeHHe. PaBHOMepHOE M HEpaBHOMEPHOE
IBUKEHHUE

3.2

#H##Par###Cxopoctb. CpeqHsiss CKOPOCTh MPU HEPABHOMEPHOM
JBYOKEHUU. PacuéT myTu M BpeMeHHU JABHKCHUS

3.3

SBnenue nHepnuu. 3aKOH MHEpUUU. B3auMopelicTBue Ten Kak
IIPUYMHA U3MEHEHMS CKOPOCTH JIBMKEHMS Tel. Macca kak Mepa
WHEPTHOCTH TeJla

3.4

#HHPar#t## I Inotnocts  BemectBa. CBA3b  IIIOTHOCTH €
KOJIMYECTBOM MOJIEKYJ B €IUHUIIE 00bEMA BEILIECTBA

35

Cuta KaKk XapakTepuCTHKa B3aUMOJICHCTBUS T

3.6

Cuna ynpyroctu u 3akoH ['yka. 3mMepeHue cuiibl ¢ TOMOIIBIO
JTUHAMOMETpa

3.7

#H#Par### sIsnnenue TaroreHus U cwia TsokecTu. Cria TSDKECTH
Ha Ipyrux IaHerax. Bec tema. HeBecomocTs

3.8

Cuna tpenus. Tpenue cKoIbXeHNs U TPEHHUE MOKOsl. TpeHue B
MIPUPOJIE U TEXHUKE

3.9

#HH##Par###Cnoxxenrne CUil, HalpPaBJIEHHBIX MO OJHOM TPSIMOM.
PaBHOpelicTBYIOIIASA CUIT

3.10

[TpakTrueckue paboTHI:

OmnpezneneHne CKOPOCTH PAaBHOMEPHOTO JBMKEHUs (LIapuKa B
AKHUJIKOCTH, MOJIEH JIEKTPUYECKOI0 aBTOMOOWIISI M TaK Jiajee).
Onpenenenue cpeaHel CKOPOCTH CKONBXKEHHS OpycKa HIu
[IapUKa 10 HAKJIOHHOM IUIOCKOCTH. OmpeseneHue IIOTHOCTH
TBEpIOro Tena. ONbITE, AEMOHCTPUPYIOIIME 3aBUCHMOCTD
pacTspkeHus (aeopmanyu) IpyKUHBI OT MPUITIOKEHHON CHIIBI.
OnbITel, JEMOHCTPUPYIOIIME 3aBUCUMOCTh CHJIBI  TPEHHS
CKOJIBKEHUSI OT Beca Tella M XapakTepa CONPHKACAIOLIUXCS
MIOBEPXHOCTEU

3.11

@usnueckue SBICHUSA B IPUPOJE: IPUMEPHI ABUKCHUSA C
pPa3IMYHBIMM CKOPOCTSIMH B JKMBOM M HEKHWBOW IPUPOE,
JIEMCTBHE CUJIBI TPEHUS B IPUPOJE U TEXHUKE

3.12

TexHuueckue yCTpOﬁCTBaI AUHaAMOMCTP, IMOAIIUITHUKN

TIABJIEHUE TBEPJIBIX TEJL, )KUIKOCTEN 1 TA30B
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Hasnenne T1BEpmoro Tema. CrnocoObl  yMEHBIIEHUS U




YBCIUUCHUA OaBJIICHUA

4.2

JaBnenue raza. 3aBHUCHMOCTb JIaBJIEHUS ra3a oOT 00bEMa,
TEeMIIEpaTypbl

4.3

[Tepenava naBneHus TBEPABIMHU TEIAMH, )KUIKOCTSIMH U Ta3aMH.
3akoH Ilackansa. ITHeBMaTHYeCKHE MaIIHEI

44

3aBUCUMOCTh JTABJICHUS KUIKOCTU oT TITyOUHBL
I'mapoctaruuecknii  mapagokc.  CooOmarommecss  COCY/BI.
[M'uapaBnuyueckre MEXaHU3MBI

4.5

Atmoctepa 3emmm u armocdepHoe gaBieHHe. [IpuumHBI
CyIICCTBOBAHMSI ~ BO3AYIIHOW  oOomouku  3emiu.  OnbIT
Toppuuermm.  3aBUCUMOCTH  aTMOC(EPHOTO  JIaBIEHUS  OT
BBICOTHI HaJl YPOBHEM MODS

4.6

Usmepenne  atmocdepHoro  mapnenus.  Ilpuboper st
HU3MEpEeHUs aTMOC(HEPHOTO JIaBIICHUS

4.7

JlelicTBME XKUIKOCTHM M ra3a Ha MNOTPYKEHHOE B HHUX TEJO.
BrrTankuBaromiast (apxumenoBa) cuiia. 3akoH ApxuMena

4.8

IImaBanue Ten. Bo3nyxoruiaBanue

49

[TpakTrueckue paboTHI:

HccnenoBanue 3aBUCMMOCTH Beca Tela B BoJe OT 00bEMa
NOrpYy’KEHHOW B KUJAKOCTb 4YacTH Tena. OmnpexneneHue
BBITAJIKUBAIOIIEH CUJIbI, JEHCTBYIOIIEH Ha TEJO, MOTPYKEHHOE
B )KMJIKOCTh. [IpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CHIIBL,
JIEUCTBYIOIIEH Ha TEJIO B >KHAKOCTH, OT Macchl Tena. OIbITHI,
JEMOHCTPUPYIOIINE  3aBUCUMOCTh  BBITAIKMBAIOIEH  CHJIBL,
JEHCTBYIOIIEH Ha TEJO B )KUJIKOCTH, OT 00bEMa MOTrpyKEHHOM B
JKUJKOCTb 4YacTM Tela M OT IUIOTHOCTH  >KUJKOCTH.
KoHcTpynpoBanue apeoMerpa Wi KOHCTPYHMPOBAHHME JIOJKU U
onpezeseHue e€ rpy30n0IbEMHOCTU

4.10

du3znueckue SBJICHUS B npupoac: BIHUAHUC aTMOC(I)epHOI‘O
JaBJICHUS Ha KMBOMU OpTraHu3M, IJIaBaHUC pHG
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Texaudeckne YCTPOMCTBA: COOOIIaroIHreCs COCY/IBI,
YCTPOMCTBO BOJOMNPOBOA, THJIPABIUYECKUN MPECC, MAHOMETP,
©apomeTp, BEICOTOMED, MOPIIHEBON HACOC, apEOMETP

PABOTA, MOITHOCTD, SHEPI'UA

5.1 Mexanudeckas padboTa
5.2 Mexanuyeckas MOIIIHOCTh
53 [TpocTeie MeXaHHU3MBI: pbIYar, 0JOK, HAKIIOHHAS TUIOCKOCTb.
' [TpaBuiio paBHOBECHS pbIvara
5.4 [TpumeHeHne paBuiia paBHOBECHS pbluara K OJIOKY
55 «3omotoe mpaBusio» MexaHukn. Koaddumment mone3Horo

neiictBuss MexaHu3MoB. IIpocTeie MexaHu3Mbl B OBITY U




TEXHUKE
5.6 [ToreHimanpHas HEPruu Teja, NOAHATOro Haja 3eMIEH
o.7 Kunernueckas sHeprus
58 [lonnast MexaHuuyeckass OJHEpPrusi. 3aKOH HM3MEHEHUS W
' COXpaHEHHUsI MEXaHUYECKOW IHEPTUU
[TpakTrdeckue paboTHI:
#H##Par###Onpeneneaue  paboThl  CWJIBI  TPEHHS  TpHU
59 PaBHOMEpPHOM  JIBIDKEHMM  Tejla 1O  TOPU30HTAIbHOU
' noBepxHoctu. lccrnenoBanue ycioBHil paBHOBECHUsI phluara.
N3mepenne KIIJI HaknoHHOM mockoctu. M3ydyeHue 3akoHa
COXpaHEHUSI MEXaHUUYECKOUN SHEprun
5.10 @u3nyecKue sIBICHUSA B IPUPOJIE: PbIYArd B TEJIE YEIOBEKA
Texnuueckue YCTPOKCTBA: pbIyar, MTOABUKHBII 51
511 HEMOJIBIKHBIM ~ OJIOKM, HAKJIOHHAs IIOCKOCTh,  IIPOCTHIC
MEXaHHU3MBI B OBITY
8 KJIACC
Kon Kon
IIpoBepsiemble 3JIeMEHTBHI COePKAHUSA
paszejia  3JieMeHTa
TEIUJIOBBIE ABJIEHUA
OCHOBHBIE TIOJIOKEHUSI MOJEKYJISIPHO-KMHETHYECKON TEopuu
6.1 CTpoeHMs BemlecTBa. Macca u pa3Mepsl MosieKysl. OTBITHI,
' MOITBEP K IAOLIME OCHOBHbIE MOJIOKEHUS
MOJICKYJIIPHOKMHETHYECKON TEOPUHU
6.2 Mopnenu TBEPIOTO, XKUAKOTO W Ta3000pa3HOTO COCTOSHUMN
' BemiectBa. Kpucrannuueckue u amopdHbIe Tena
6.3 OObsicHEHHE CBOMCTB ra3oB, KUAKOCTEH M TBEPABIX TEN Ha
' OCHOBE MOJIOKEHUI MOJIEKYISIPHOKUHETUYECKON TEOpUU
6.4 CMauuBaHue U KaMWUTSIPHBIE SBJICHUS
0 6.5 TemnoBoe pacupeHue U cKaTue
6.6 Temneparypa. CBsi3b TeMIlepaTypbl CO CKOPOCTBIO TEIJIOBOTO
' IIBUYKEHUS YaCTHI]
6.7 Buytpennss sHeprus. CrocoObl H3MEHEHUS BHYTpEHHeEH
' SHEPTrUH: TEIJIoNepeaaya U COBEPIICHUE paOOTHI
6.8 Bunel  Temnonepenauu:  TEIUVIONPOBOAHOCTb,  KOHBEKIIHUA,
U3y4YeHue
6.9 KonuyecTBo Temnotsl. Y nenbHas TEMI0EMKOCTh BEIIECTBA
6.10 TennooOMeH M TEIIOBOE paBHOBECHE. YPAaBHEHHE TEIIOBOTO
' Oanamca




6.11

IInaBnenue wu OTBCPACBAHUC  KPUCTANIMYCCKUX  BCIICCTB.
y,I[eJ'IBHaf[ TCIIJIOTA IJIaBJICHUA

6.12

[TapooGpazoBanue u koujaeHcanusa. Vcnapenue. Kumnenue.
VY nenpHas TEIUI0Ta napooOpa3oBaHMUsL. 3aBUCHUMOCTh
TEeMIEPaTypbl KHIIEHHUS OT aTMOC(HEPHOTo AaBJICHUS

6.13

BnaxnocTtn BO31yXa

6.14

BHGPFI/ISI TOIIJIMBA. yIIeHBHaSI TCIJIOTA CropaHusa

6.15

[punmunsr pabotsl TeruoBbix asurateneil KIIJ[ termoBoro
asurarens. TermnoBple JBUTATENM M 3alUATA OKPYXKAOLIEH
cpenbl

6.16

3aKOH COXpaHEHHS W MPEBpAIlEHHUs] DHEPTUU B TEIJIOBBIX
nporeccax

6.17

[IpakTuueckue paboThI:

#HPar##H##OnbITel Mo OOHApY)KEHUIO  JeMcTBUS  CHII
MOJIEKYJISIPHOTO MPUTSKEHHUS.

###Par###OnbITH IO BHIPALIMBAHUIO KPUCTAJJIOB [IOBAPEHHON
COJIM WJIU caxapa.

#A##Par###OnbITEl IO HAOMIOIEHUIO TEIUIOBOTO PACIIUPEHHS
ra3oB, JKUJKOCTEH U TBEPJBIX TEJI.

##HPar##H##Onpenenenue  OaBleHUs Bo3dyXa B OaysioHe
HITPHLIA.

H##H#Par###OnbITHI, TEeMOHCTPUPYIOLIUE 3aBUCUMOCTD JaBIICHUS
BO3/lyXa OT €ro 00bEMa U HarpeBaHUs WIH OXJIaXKICHUS.
###Par###1poBepka runoTessl JMHEWHON 3aBUCIMOCTH JIJTUHBI
CTOJIOMKAa KUJIKOCTM B TEPMOMETPHUYECKOM TpyOke OT
TEMIIepaTyphbl.

###Par####HabmoieHre N3MEHEHHs BHYTPEHHEH SHepruu Tena
B pe3ysbTaTe TeIuIonepeiay U paboThl BHEIIHUX CHJI.
##HPar###ccnenoBanue SIBIICHUS TETI000MeHa pu
CMEIINBAHUU XOJIOIHOU U rOpsiuel BOABI.
#H##Par###OnpeneneHne KOMMYECTBA TEIUIOTHI, TTOJIYIEHHOTO
BOJIO TpH TEmIooOMeHe ¢ HarpeTbiM METAUINYECKUM
LHMITHHIPOM.

###Par###Onpenenenue yaeabHON TEMI0EMKOCTH BEIIECTBA.
###Par###ccnenoBanue npouecca HCIapeHHus.
###Par###Onpenenenne OTHOCUTENBHOM BIIAXXHOCTH BO3yXa.
###Par#H#Onpenenenue yeabHOU TEIUIOTHI TUIaBICHUS JIbAA.

6.18

dusnueckue SBICHUS B MIPUPO/IE: TTIOBEPXHOCTHOE HATSHKEHHUE U
KalWJUISIPHBIC SIBJICHWST B TPUPOJIC, KPHUCTAIBI B MPHPO/IE,
uznydenue CoJHIA, 3aMep3aHue BOJOEMOB, MOPCKHE OpH3bI;
o0Opa3oBaHHe POCHI, TYMaHa, UHEs, CHEra.

6.19

TexHuueckue yCTpOUCTBA: KaluuULIpHI, [IPUMEPBI
HCIOJIb30BAHUS KPUCTAIIIIOB, KUAKOCTHBIM TEPMOMETP, JATYUK




TEMIIepaTypbl,  TEPMOC,  CHUCTEMa  OTOIUICHHS  JIOMOB,
TUTPOMETPBI, T[CUXPOMETp, TNapoBas TypOWHA, JBUTraTeib
BHYTPEHHEI0 CrOpaHus.

OJIEKTPUYECKUE U MAT'HUTHBIE ABJIEHUSA

7.1 Dnektpuzanus Te. JIBa poaa 3JeKTPUUYECKUX 3apsiioB
B3aumopeiictBue  3apshHKEHHBIX — Tell 3akon  Kynona
7.2 (3aBUCUMOCTb CHJIBI B3aMMOJCUCTBUS 3apsDKEHHBIX TeNl OT
BEJIMYUHBI 3aPSJIOB U PACCTOSHUS MEKTY TEJIaMH )
Dnekrpuyeckoe mnojie. Hanpsok€HHOCTD AJIEKTPUYECKOTO TOJISL.
7.3 [IpuHuun  cyneprnosunuu — 3JEKTpUYecKMX — mosed  (Ha
Ka4ueCTBEHHOM YPOBHE)
Hocurenn EKTPUYECKUX 3apsI0B. DneMeHTapHbIN
174 anektpuueckuil 3apan. Crpoenwe artoma. [IpoBonHuku u
JTUDJIEKTPUKU
75 3aKOH COXPaHEHHUS IEKTPUIECKOTO 3apsiia
76 DNeKTpU4eCcKui TOK. Ycnosus CYLIECTBOBaHMUS
' ANEKTPUYECKOTO TOKA. VICTOYHMKY MOCTOSTHHOTO TOKA
77 JlelicTBUSL  DNEKTPUYECKOTO TOKa (TEIUIOBOE, XHMMHYECKOE,
' MarHuTHOE). DJIEKTPUUECKHUI TOK B )KHJIKOCTSIX U Ta3ax
7.8 DnekTpuueckas 1enb. Cuiia Toka. DIEeKTPUUECKOe HaPSHKEHHUE
79 ConpoTuBineHHEe IPOBOJHUKA.  YJIENBHOE  CONPOTHUBIICHHE
' BelleCTBa
7.10 3akon OMa i y4acTKa Henu
7.11 [TocnenoBarenbHOE U MapaieIbHOE COEIUHEHNE IPOBOTHUKOB
712 PabGoTta 1 MOITHOCTH 3JIEKTPUUYECKOTO TOKA. 3aKoH J[Koyms —
' Jlenua
713 DneKTpUUecKue e U MOTPeOUTeNr YEKTPUIECKON IHEPTHH
' B ObITy. KOopoTkoe 3aMmbikaHue
714 [locrosiHHbIe ~ MarHuThl.  B3auMonelCTBHE  MOCTOSHHBIX
' MarHuTOB
715 MarnutHoe 1mojie. MarHuTHoOeE 110J1€ 3eMIIM U €T0 3HaueHue JUIA
' KU3HU Ha 3emiie
716 Oneir  Opcrena. MarHurHoe TMOJN€  AJIEKTPUYECKOTO  TOKA.
' [IpuMeHeHne HIeKTPOMArHUTOB B TEXHUKE
JleiicTBrie MarHUTHOTO TIOJII Ha TPOBOAHHK C TOKOM.
717 DNEeKTpoABUTaTENIb  MOCTOSIHHOTO  Toka.  Vcmonb3oBaHue
' JNEKTPOABUTATENC B TEXHHYECKUX YCTPOHCTBAX W Ha
TpaHCIIOPTE
718 OnbiTel @apazess. fBieHUE BIEKTPOMATHUTHON HWHIYKIIHH.
' IIpasuio Jlenna
7.19 OnextporeHeparop. CrocoObl TONYyYEHHS  DIEKTPHUECKOM




SHEPTUU. DIEKTPOCTAHIIMU HA BO30OHOBISEMBIX MCTOYHHUKAX
SHEPIUU

7.20

[IpakTuueckue pabOTHI:

OnpIThI 10 HAOIOCHUIO SJIEKTPU3ALUH TeJl MHAYKLIUEH U pU

COIPUKOCHOBEHHH.

HccnenoBanue nelcTBUS 3JIEKTPUUECKOTO MOJIS HA IPOBOJIHUKHU
U JTUDJICKTPUKHU.

COopka 1 mpoBepKa padOThI ATEKTPUUECKOH e TOCTOSTHHOTO
TOKa.

N3mepenue u peryampoBaHue CUIIbI TOKA.

N3mepenue u peryaupoBaHue HAMIPSIKEHUS.

WccnenoBanne 3aBUCUMOCTH CHUJIbl TOKa, HAYIIErOo 4epes
pE3UCTOp, OT CONPOTHUBIICHUSI PE3UCTOpPA W HAIPSIKEHUS Ha
pe3ucrope.

OnbIThl, JEMOHCTPUPYIOLUIUME 3aBUCUMOCTb 3JIEKTPUUECKOTO
CONPOTUBIIEHNS MPOBOAHUKA OT €ro JUIMHBI, IUIOLIAIU
MIONIEPEYHOI0 CEUYEHUs U MaTepuaa.

[IpoBepka npaBuia CJIOYKEHUS HaIpsKEHU N npu
IIOCJIEZIOBATEILHOM COEIUHEHUH IBYX pe3uctopoB. [Iposepka
MpaBujia JUIsi CWJIBI TOKA TMPH TMapajuIeIbHOM COCIMHEHUHU
pesuctopoB. OrmnpeneneHue padOThl ANEKTPUYECKOTO TOKa,
uaymero  uepes  pesucrop.  OmnpeneneHue  MOIIHOCTH
JJEKTPUYECKOTO  TOKa,  BBIACISIEMOM  Ha  PE3UCTOpE.
UccnegoBanue 3aBUCUMOCTH CHJIBI TOKa, HUAYLIErO 4Yepe3
JaMIIOYKy, OT HampspkeHus Ha He. Onpepenenue KIIJ]
HarpeBaTens. MccinenoBaHMe MArHUTHOTO —B3aMMOJICHCTBHS
MOCTOSIHHBIX ~ MAarHuToB.  M3yueHuWe  MarHUTHOTO  TOJS
MOCTOSIHHBIX MAarHuTOB TMPHU HX OOBEIUHEHUW W pa3IeJICHUHU.
UccnenoBanue AeiCTBUS 3JEKTPUUECKOTO0 TOKAa HA MAarHUTHYIO
cTpeniky. ONbIThl, JI€MOHCTPUPYIOIIUE 3aBUCHUMOCTb CHJIBI
B3aUMOJICHCTBUS KATYIIKA C TOKOM U MarHuTa OT CUJIbl TOKa U
HampaBlieHUsT Toka B  Karymke. M3ydenue nelctBus
MarHuTHOTO MOJIsl Ha MPOBOAHUK ¢ TOKOM. KoHCcTpyHnpoBanue u
n3ydeHue paboTel anekTpoaBurarens. Mamepenume KIIJ]
9JIEKTPOJIBUTATEILHON YCTaHOBKH. OTBITHI MO HUCCIIEIOBAHUIO
SBJICHUSI ~ DJIGKTPOMAarHUTHOM  WHIYKIIUU:  HCCIIEIOBAaHUE
W3MEHEHUH 3HaYEHUs U HapPaBJICHUS] UHAYKIIMOHHOTO TOKA

7.21

®u3nyecKue SBJICHUS B MPUPOJAE: DIEKTPUUECKHUE SIBIICHUS B
atMocdepe, SIEeKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emiH, JApeid MON0COB, POJIb MArHUTHOTO TOJNS JUIA
YKU3HU Ha 3emiie, OJISIPHOE CUsTHUE

7.22

TexHuueckue YCTpOWMCTBA: 3JIEKTPOCKOT, aMIiepMeTp,
BOJITMETP, pEOCTar, CYETYUK OJIEKTPUYECKOM  DHEPIUH,




AIIEKTPOOCBETUTEIIHHBIC pUOOPHI, HarpeBaTeIIbHbIC
AIEKTPONPUOOPHI (mpumepsl), AIEKTPUUYECKUE
MPEOXPaHUTEIIH, AJIEKTPOMArHUT, AJIEKTPOJIBUTATEh
MMOCTOSIHHOTO TOKa, T€HEPATOP OCTOSTHHOTO TOKA

9 KJIACC
Kon
Kon anemenra [IpoBepsieMbIe 371EMEHTBI COACPKAHUS
pasznena
MEXAHWYECKUE SBJIEHUA

8.1 Mexanuueckoe aBuxkeHHe. MarepuanbHas Touka. Cucrema
oTcuéra

8.2 OTHOCHTEITFHOCTh MEXaHUYECKOTO JABVKECHUS

8.3 PaBHOMEpHOE MPSAMOTMHENHOE ABIKEHHIE
H##HPar###HepaBHOMepHOE IIPSIMOJIMHEMHOE JIBHKCHHUE.

8.4 Cpennsisi ¥ MTHOBEHHass CKOPOCTh TeJila IMPH HEPaBHOMEPHOM
JIBUKCHUT

8.5 Yckopenue. PaBHOycKOpeHHOE TPSIMOJIMHEHHOE IBUKEHUE

8.6 #HHPar###CBooonHoe magenure. OnbITe [ anmnest
#H##Par###PaBHoMepHOE NBIKEHHE TI0 OKpyXHOCTU. [lepuosa u

8.7 yactora oOpamieHus. JluHeilHas w©  yrioBas  CKOPOCTH.
LleHTpOoCTpEMUTENBHOE YCKOPEHHE

8.8 [Tepserit 3akon HeroToHa

8.9 Bropoii 3axon Herotona

8 8.10 Tperuii 3akoH HproToHa

8.11 HHHPar### 1 [pyHINI CYTIEPIIO3ULIUU CHIT

8.12 Cuna ynpyroctu. 3akoH ['yka

8.13 HHPar###Cunia  TpeHUs: CWia TPEHUS CKOJBKEHMs, CHiia
TPEHUS TIOKOSI, APYTHE BUIBI TPEHUS

8.14 #H##Par###Cuna TSHKECTH W 3aKOH BCEMUPHOTO TATOTCHUS.
Yckopenne cBOOOTHOTO MaICHHS

8.15 IBwxenne maner Bokpyr Connna. Ilepas kocMmuyeckas
ckopocTh. HeBecoMocCTh U meperpy3ku

8.16 PaBHOBecue MarepuanbHO TOUKH. AOGCOTIOTHO TBEPIOE TENIO

8.17 ###Par##PaBHOBecHe TBEPAOro Tela C 3aKPEIUIEHHON OChIO
BpaieHusi. MomeHT cuiibl. LleHTp TsoxecTn

8.18 Nmmynse Tena. MI3Menenne ummysbca. UMmynbe cuibl

8.19 3aKOH COXpaHEHUS UMITYJIbCa

8.20 #H#Par###PeakTHUBHOE IBIKEHIE




8.21

Mexanundeckas paboTa ¥ MOITHOCTh

8.22

Pabora cun TspkecTd, ynpyroctd, TpeHus. CBsi3b SHEPruu U
paboThI

8.23

[ToTeHuumanbHast 3HEPrusl Tejia, MOAHATOTO HAJl MOBEPXHOCTHIO
Semiu

8.24

[ToTeHunanbHas SHEPTUS CXKATOU MPY>KUHBI

8.25

##HPar##Kunernueckas sHeprus. TeopemMa O KHHETHYECKON
SHEPTUU

8.26

H#HPar##3akoH coxpaHEeHHUs] MEXaHUYECKON SHEPTUu

8.27

[TpakTuyeckue paboTHI:

OnpezneneHue cpegHel CKOPOCTH CKOJBXEHUs Opycka WM
JBIDKEHHUS LIapuKa [0 HAKJIOHHOHM muiockoctH. Omnpenenenue
YCKOpPEHHs Tejla HpU PaBHOYCKOPEHHOM JBM)KEHUHU  II0
HaKJIOHHOH IJIOCKOCTH.

HccnenoBanne  3aBUCUMOCTH ~ IYTH  OT  BPEMEHH  IIPH
PaBHOYCKOPEHHOM JIBU)KEHUU 0€3 Ha4aJIbHON CKOPOCTH.
[TpoBepka THUIMOTE3BI: €CIHM HPU PABHOYCKOPEHHOM JBYKECHUH
0e3 HayabHOW CKOPOCTH IyTH OTHOCSTCA Kak DPsJ HEYETHBIX
qucel, TO  COOTBETCTBYIOIIME  NPOMEXYTKH  BPEMEHH
OJIMHAKOBBI.

HccnenoBaHue 3aBUCUMOCTH CHJTBI TPEHUS CKOJIBLKEHUS OT CHJIIBI
HOpMalibHOTO AaBieHus. OnpezneneHue KodpQuIHUEeHTa TpEeHUs
CKOJIbKCHHSI. Onpenenenne KECTKOCTH MPY>KHAHBIL.
Onpenenenne paboThl CUJIBI TPEHUS IMPU PaBHOMEPHOM
JNBIDKEHUW  TeJla [0  TOPU3OHTAIBHOM  IMMOBEPXHOCTH.
Omnpenenenne paboThl CUIBI YIPYTOCTH NPHU MOABbEME Ipysa C
UCIIOJIb30BAaHUEM HEMOABHKHOTO Y OJIBMIKHOTO OJIOKOB

8.28

dusznyeckue SIBICHUS B npupoac: TMpUJIMBBEI W  OTJIHMBBI,
JABWXKCHUEC ITJIIAHCT Conaeunoi CHUCTEMBI, PCAKTUBHOC JIBUKCHHUC
JKHUBBIX OPTaHHU3MOB

8.29

TexHuueckue yCTpOﬁCTBaZ CIIMAOMCTP, AATYUKU ITOJIOKCHUA,
pacCcTodHNA U YCKOPECHUSA, PAKCTBL

MEXAHUWYECKUE KOJIEBAHWA 1 BOJIHbI

Konebarenbnoe  nBmwxkeHue. OCHOBHbIE  XapaKTEPUCTHKHU

91 KoJIeOaHUI: TIepHOJ], YacTOTa, aMIUIUTY 1A
9.2 MareMaTtnueckuii U NPYXUHHBIA MasTHUKH. [IpeBpamienue
' HHEPIUu MpH KoJeOaTeTbHOM JABHKEHUH
9.3 3aryxatomue kojaeOanus. BeiHyx1eHHbIe Kosebanus. Pe3onanc
Mexannueckue BoiHbL. (CBOHCTBA MEXaHMYECKHUX  BOJIH.
94 IIpononpHEIE M MONEpEYHBIE BOJIHBL. J[IMHA BOJIHBI U CKOPOCTh

e€ pacrpocTpaHeHHsl. MeXaHUYECKUE BOJIHBI B TBEPAOM TEIIE,
CECMUYECKHUE BOJIHBI




9.5

3BykK. [ poMKOCTB 1 BhICOTa 3ByKa. OTpakeHue 3ByKa

9.6

Wudpas3Byk 1 yinbTpa3Byk

9.7

[TpakTuyeckue paboTHI:

OmnpeneneHne 4acTOThI U IEPHOAA KOJIeOAHU MaTEMAaTHIECKOTO
MasITHUKA.

OmnpezneneHre 4acTOThl W MEpUOJa KOJIEOAHWH MPYKHUHHOTO
MasiTHUKA

HccnenoBanue 3aBUCUMOCTH nepuoJia KoJIeOaHUI
MOJIBEIICHHOTO K HUTH Tpy3a OT JUIMHBI HUTH. MccienoBanue
3aBUCUMOCTH TI€pPHOJAA KOJICOAHUH TPYKUHHOTO MAasTHUKA OT
Macchl rpy3a. [IpoBepka HE3aBUCHMOCTH IEpHOAa KoJieOaHui
rpy3a, MOJBEUICHHOTO K HUTH, OT MAacChl Ipy3a U KECTKOCTH
NpYXUHBL M3MepeHne yCKOpeHus: CBOOOIHOTO MaICHHSI

9.8

@usnyeckue ABJICHUSA B IPUPOLE: BOCIPUATHE 3BYKOB
JKUBOTHBIMH, 3EMJIETPSICEHHE, CEHCMHYECKHE BOJHBI, I[yHAMHU,
3X0

9.9

TexHuueckre yCTpOUCTBa: IX0JIOT, UCIIOIb30BaHUE YIIBTPA3BYKa
B OBITY U TEXHUKE

SJIEKTPOMAT'HUTHOE IIOJIE U JIEKTPOMAI'HUTHBIE BOJIHbBI

101 ONEeKTPOMAarHUTHOE  Moje.  OJEKTPOMArHUTHBIE  BOJIHBL
' CBoiiCcTBa DIIEKTPOMArHUTHBIX BOJTH
10.2 [[Ikana 31eKTPOMarHUTHBIX BOJIH
10.3 DnekTpoMarHuTHas npupoza ceera. CKopocTs cBeta. BomHoBBIE
CBOIICTBA CBETa
10 [TpakTrueckue paboThI:
10.4 N3yueHne CBOMCTB JJIEKTPOMATHUTHBIX  BOJIH C ITOMOIIBIO
MOOMIBHOTO TenedoHa
105 dusnueckue SBICHUSA B MPHUpPOJE: OMOJOTHUECKOe JEHUCTBHE
' BUJUMOTO, YIBTPA(PHOIETOBOIO U PEHTIT€HOBCKOI0 U31y4eHHM
106 TexHUuyecKkue yCTpoiCTBa: HCIIOJIb30BAHUE JIEKTPOMArHUTHBIX
' BOJTH JIJISI COTOBOM CBSI3H
CBETOBBIE ABJIEHUA
111 JlyueBas monens cBeta. McrouHMku cBeTa
11.2 [IpamonnHEHOE pacIpOCTpaHEHUE CBETA
11.3 Otpaxkenue ceera. [lnockoe 3epkano. 3aKoH OTpaXXeHMsI CBETa
11 114 [Ipenomnenue cBera. 3akoH mnpesnoMiieHus cBera. [lomHoe
BHYTpEHHEE OTPaKCHHE CBETa
115 JInnza. Xop myuent B InH3e
116 Onrtuueckas cuctema (poroamnmapara, MUKPOCKOTIA U TEJIECKOIIA
117 I'maz  xak  onruueckas  cucrema.  bimsopykocts

JaJIbHO30PKOCTH




118 Pasnoxxenne Oemoro cBera B crektp. Onbitel  HbroToHa.
' CrnosxeHue CeKTpalbHBIX 1[BETOB. Jlucepcus cBeTa
[TpakTrdeckue paboTHI:
#H##Par###ccnenoBanue  3aBUCMMOCTH  yIjla  OTPaKCHUS
CBETOBOTIO JIy4a OT yIJia MajeHusl.
#HH##Par###3ydueHne XapakTEepUCTUK M300paXeHUsI MpeaMera B
IJIOCKOM 3€pKale.
##Par#H#lccnenoBanue  3aBUCHUMOCTH  yIIa  IIPEJIOMIICHHUS
CBETOBOI'O Jy4da OT Yyrja MaJeHUs Ha TPaHULE «BO3AYX —
11.9 CTEKJION.
###Par###1 lonyuenne n300paXeHU ¢ TIOMOIIBIO COOHMparomen
JIMH3BL
###Par#H#Onpenenenne GOKyCHOTO PacCTOSIHUS U ONTUYECKOM
CHUJIBI COOMpAIOLIEH JINH3HI.
H#H#Par#H###OnbITH IO Pa3I0KEHUIO OEIOro CBETa B CHEKTY.
H#A#Par#H##OnbITEl IO BOCHPUATUIO LIBETA MPEAMETOB IPU UX
HaOJIIOICHNH Yepe3 IIBETOBBIC (PHIIBTPHI
®dusznyeckue apieHus B npupoje: 3atMenus Comnnma u JlyHsl,
11.10 1BeTa TeJ, ONTHYECKHE SBJICHUSA B armocdepe (mBET Heba,
pedpakius, paayra, MEPax)
1111 TexHudeckue YCTpOMCTBA: OUYKH, MEpUCKON, ¢oToamnmapar,
' ONTHYECKUE CBETOBO/IBI
KBAHTOBBGIE ABJIEHUSA
121 OmneiTel Pesepdopaa m nnanerapHas mojenb aroma. Mogaenb
' aroma bopa
122 Hcnyckanue W TOMIOIIEHHME cBeTa  aToMoM. KBaHTHI
JIunenyaTeie CIIEKTPBI
12.3 PagnoaktuBHOCTH. Anb(ha, 6eTa- U raMMa-u3mTydeHus
124 Crpoenue aToMHOTO sipa. HykioHHast Moiess aTOMHOTO si/ipa.
' 30T0mBI
125 PannoaktuBHble npeBpaienus. [lepuoa nmomypacmnaga aToMHBIX
12 | ep
126 SnepHble  peakiuu. 3aKOHbl COXPAHEHHs  3apsA0BOTO H
MacCcOBOI'0 YHCET
12.7 OHeprus cBA3M aTOMHBIX s11ep. CBsA3b MacChl U SHEPTUH
128 Peakunu cuntesa u nenenusd saep. Mcrounnku sueprun CoHia
' ¥ 3BE311
129 SnepHas sHepreTuka. [lelicTBue paguOaKTUBHBIX U3JIyUEHUN HA
' ’KUBbIC OPTaHU3MBI
[TpakTuyeckue paboTHI:
12.10 Ha6nronenune CrtonHbIX U TMHEHYAThIX CIICKTPOB M3TyYEHUS.
HccnenoBanne TPEKOB: HM3MEpPEHHE DHEPrUU  YACTHUIIBIIO




TOPMO3HOMY ITyTH (110 poTOorpadusim).
N3mepenne pagnoakTHBHOTO (oHA

dusnyeckue SBJICHUSA B HIPUPOAE: €CTECTBEHHBIN

1211 pPaIMOaKTUBHBIA (OH, KOCMHYECKHE JYy4H, pPaTHMOaKTHBHOE

' U3JIy4eHUE NPUPOJHBIX MHUHEPAJIOB, IECHUCTBUE PATUOAKTHUBHBIX
U3JIy4CHUN Ha OPraHu3M YeJIOBEKa

12,12 TexHUUYeCKue YCTPOWCTBA: CIIEKTPOCKOI, WHIUBUAYAJIbHBIN

JO3UMETP, KaMEpa Bunscona




IHPOBEPAEMBIE HA OI'D 10O ®PU3UKE TPEBOBAHUA K
PE3YJBTATAM OCBOEHUS OCHOBHOM OFPA3OBATEJILHOM
ITPOI'PAMMbBI OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

Kon
NPOBEPSIEMOI0
TpeOOBaHUs

IIpoBepsiemble TPeOOBaHUS K MPEIMETHBIM pe3yJibTaTaM 06a30BOT0
YPOBHSI OCBOEHUsI 0CHOBHOI 00pa30BaTe/IbHOI MPOrpaMMbl OCHOBHOTO
o0miero oopazoBanusi Ha ocHoBe ®PI'OC

[Tonumanue ponu GU3MKK B HAYYHOM KapTHHE MHpPA; cHOpMHPOBAHHOCTH
0a30BbIX MPEJACTABICHUH O 3aKOHOMEPHOW CBSI3M M II03HABAEMOCTH
SABIICHUA  TPUPOABI, O  POJNM  OKCIEepUMEeHTa B  (Qusuke, O
cucreMooOpa3yromeil ponu (U3MKA B Pa3BUTHH €CTECTBEHHBIX HAYK,
TEXHUKU U TEXHOJOTHH, 00 3BOMIOLUU (PU3UYECKUX 3HAHHWA U MX POJIH B
LIEJIOCTHOW €CTECTBEHHOHAYYHOW KapTHHE MHPA, O BKIAJE POCCUUCKUX U
3apyOexKHBIX YUEHBIX-(PU3UKOB B Pa3BUTHE HAYKH, OOBSICHEHHE MPOIIECCOB
OKPY’KaIoIlIero MUPa, Pa3BUTHE TEXHUKHU U TEXHOJIOTUIA

3HaHMs O BHJAaX MaTrepuu (BELIECTBO U IO0JE), O ABMXKEHHUU Kak criocode
CYLIECTBOBaHMSI MaTepuu, 00 aTOMHO-MOJEKYJISPHOW TEOpUU CTPOCHUS
BELIECTBA, O (DPU3MUECKON CYIIHOCTH SIBJIEHUM NPUPOIbI (MEXaHUYECKHX,
TEIUIOBBIX, 3JIEKTPOMATrHUTHBIX U KBAaHTOBBIX); YMEHUE pa3inyarh SBJICHUS
[0 OIMCaHUI0 HX XapaKTepHBIX CBOWCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIUX JaHHOE (U3NYECKOe SIBICHUE; YMEHHE paclo3HaBaTh
NPOSIBJICHWE H3YYEHHBIX (HU3UUECKUX SBICHUH B OKPYXKAIOLIEM MHpE,
BBIJIENISAS UX CYLIECTBEHHBIE CBOMCTBA (IPU3HAKH)

Bnanenne ocHOBaMHM MHOHSTHIHOTO arrapara U CHMBOJHUYCCKOI'O A3bIKa
(I)I/I3I/IKI/I U HCIIOJIB30BAaHUC HUX IJid PCIICHUA y‘Ie6HLIX 3ala4; YMCHUC
XapaKTCPU30BaATh CBOMCTBa TCI, (l)I/I3I/IquKI/IC SABJICHUA W IIPOLECCHI,
HCIIOJIb3YA (I)YH,[[aMeHTaJ'ILHBIG N SMITUPUYICCKHEC 3aKOHBI

YMeHue onuchiBaTh M3YYECHHBIE CBOMCTBA Tel W (pU3MYECKHE SBICHUS,
WCTIONB3Ys PU3UUECKUE BETUIMHBI

Brnanenue ocHOBaMH METOJIOB HAYYHOTO IMO3HAHHS C YUETOM COOIIOICHHUS
npaBuj1 6€30MacHOTo TpyAa: HabmtoieHne (PU3NUECKUX SBIICHUMN:

YMEHHE CaMOCTOSTEIHLHO COOMpPATh SKCICPUMEHTAIBHYIO YCTAaHOBKY U3
JaHHOTO Habopa 00OpyIOBaHUS MO MHCTPYKIIMH, OMUCHIBATH XOJI OMBITA U
3aMKCHIBATh €T0 PE3YNIbTAThI, (HOPMYIUPOBATH BHIBOIBL;

MPOBEJICHUE TMPSIMBIX W KOCBEHHBIX HM3MEpPEHHH (PU3NYECKUX BEIHUWH:
YMEHHE  IUTAaHHPOBATh  M3MEPEHHS,  CaMOCTOSTENIbHO  coOWparth
OKCIICPUMCHTAJIBHYIO YCTAHOBKY IIO HWHCTPYKIHH, BBIYUCIIATH 3HAYCHUC
BEJIMYMHBI U aHAIM3UPOBATh MOJYYCHHBIE PE3YNIbTAThl C YYETOM 3aJaHHOU
MTOTPEIIHOCTH PE3YJIbTATOB H3MEPEHUI;

MMPOBCACHUC HECJIOKHBIX SKCIICPUMCHTAJIbHBIX HCCHCHOB&HHﬁ;
CaMOCTOSITENILHO COOMpaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY U IPOBOIUTH
WCCIIEIOBAaHKUE MO MHCTPYKIMH, MPEICTABIATH IMOJYUYCHHBIE 3aBHCUMOCTH




¢u3MuecKkux BEIMYMH B BUAe TaOnmui W TpaduKOB, YUUTHIBAThH
HOTPEITHOCTH, JIeJIaTh BBIBOJIBI IO Pe3yJIbTaTaM HCCIIEOBAHHS

[TonnmaHue XapaKTepHBIX CBOMCTB (PM3MUYECKUX MoJeNnel (MaTepuaabHas
TOYKa, a0COJIOTHO TBEPAOE TEJIO, MOJIEIN CTPOCHUS Ta30B, KUAKOCTEH U
TBEPABIX TeJ, IUIAHETapHasi MOJENb aToMa, HYKJIOHHAs MOJEIb aTOMHOIO
s7Ipa) ¥ YMEHUE PUMEHSTh UX JUIsl 00bICHEHUST (U3HUYECKUX MPOIIECCOB

YMmenne o0bACHATh (PU3NYECKHE MPOLIECCHl U CBOWCTBA Tell, B TOM YHCIE U
B KOHTEKCTEC CHUTyallUid MPAKTUKO-OPUEHTHPOBAHHOTO XapakTepa, B
YaCTHOCTH, BBIABJIISATH MMPUYIUHHO-CIICACTBCHHBIC CBs3H1 n CTPOUTH
00BSICHEHHE C OMOpPO Ha HM3yYEHHBIC CBOWCTBA (U3MUYECKUX SIBICHUM,
buznYecKre 3aKOHBI, 3aKOHOMEPHOCTH U MOJICIH

Ywmenue pemath pacyéTHble 3a1a4un (Ha 0aze 2 — 3 ypaBHEHHI), UCTIONB3YS
3aKOHBI U (DOPMYJIBI, CBS3BIBAIOIINE (PU3UYECKHE BEIMYMHBI, B YACTHOCTH,
3alHChIBaTh KPAaTKOE YCIIOBUE 3a/layM, BBISBISITH HEJAOCTAIOLIME JaHHBIE,
BBIOMpATh 3aKOHBI W (QOPMYNBI, HEoOXoaWMbIe sl €€ pelieHus,
UCIIOJIb30BaTh CIPABOYHBIE JaHHbIE, MPOBOJUTH PAacuéThl U OLICHUBATb
PEATMCTUYHOCTh MOJYYEHHOIO0 3HA4YEeHUs (PU3MUECKONW BEIMYMHBI, YMEHUE
ONpeneNiaTh Pa3MEPHOCTh (PU3NYECKOM BEIUYMHBI, IIOJIyYEHHOM IpU
pEeLIeHUH 33/1a41

YMeHue XApaKTCPU30BaATh IMIPHUHIUIIbLI JEUCTBUS TEXHUYECKUX YCTPOﬁCTB, B
TOM 4YHUCJIE OBITOBBIX HpI/I60pOB, U NPOMBINIJICHHBIX TEXHOJOI'MYCCKUX
mponeccoB IO X OMMUCAHUTO, UCITIOJIb3Ys 3HAHUSA O CBOMCTBaxX (I)I/I3I/I‘-IGCKI/IX
SIBIICHUH U HeO6XOI[I/IMLIe (I)I/I3I/I"IeCKI/Ie 3aKOHOMCPHOCTH

10

YMeHHe HCIOoNb30BaTh 3HAHUS O (PU3UYECKUX SIBICHHUSIX B MOBCEIHEBHOMN
KU3HU i obecriedeHus O€30MacHOCTH MPU OOpalieHHuH ¢ OBITOBBIMU
npubopaMd M TEXHHUYECKUMH YCTPOHCTBAMHU, COXpaHEHHs 3I0pOBbI U
COOJIOZICHHSI HOPM JKOJIOTUYECKOTO TMOBEACHUS B OKpYKAIOIIEH Cpee;
MOHMMaHUE HEOOXOJUMOCTH TIPUMEHEHUS JOCTHXKCHWH (DH3UKH U
TEXHOJIOTHH JUIS pallMOHAIBHOTO TPUPOAONOIH30BAHUS

11

OnelT  TIOWCKa, TMpeoOpa3oBaHMs U MOPEICTaBIeHUS HWHMOpPMALUU
GU3MYECKOTO  COAEpKAHHMSI C  HCIONB30BaHHEM  WH(OPMAIMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTMH; YMEHHUE OLEHHMBATh JOCTOBEPHOCTH
MOJIydeHHOW  WH(OpMalUuM HAa OCHOBE HWMCKOIIMXCS 3HAHUH W
JIOMTOJTHUTENIbHBIX HMCTOYHHUKOB;, YMEHHE HCIOJIb30BaTh MPHU BBINOJHEHUH
y49eOHBIX  3aJaHUil  HAYYHO-TIOMYJAPHYIO JIUTEPATypy (U3UIECKOTO
COZEp>KaHus, CIIPABOYHbBIE MaTE€pUalIbl, pecypchl ceTu MHTepHeT; BiajeHue
0a30BBIMU HaBBIKAMHU MpPeoOpa3oBaHus MHPOpPMAIMHM W3 OJHON 3HAKOBOM
CHUCTeMBl B JAPYIyI0; yYMEHHE CO3/1aBaTh COOCTBEHHBIC MHUCHMEHHBIE U
YCTHBIE COOOIIEHUST Ha OCHOBE MH(OPMAITUN U3 HECKOJIBKUX HCTOYHHUKOB




HEPEYEHDb DJIEMEHTOB COAEPKAHMUS, TIPOBEPAEMbBIX HA OI'D
11O PU3UKE

IIpoBepsieMblii 3JIeMEHT COIEPIKAHUS

Kon
1 MEXAHUYECKUE ABJIEHUA
11 Mexanunueckoe nBmxenune. MarepuaibHas Touka. Cucrema orcuéra. OTHOCUTEIBHOCTD
' IBUKCHUS
PaBHoMepHOe u HepaBHOMepHoe nBHkeHHE. CpenHsas ckopoctb. Popmyna s
1.2 | BbIUHCIEHHUS CPEeIHEH CKOpOCTH: V = S/t
PaBHOMEpHOE npsIMONIMHENHOE IBH>XKEHHE. 3aBUCUMOCTh KOOPJIMHATHI T€JIa OT BPEMEHU
B CJly4yae paBHOMEPHOTO MPSIMOJIUHENHOTO JBUKEHUS:
13 x()=x,+uvt
I'padukn  3aBUCUMOCTH OT BpEeMEHH [UIS TPOEKIMH  CKOPOCTH, TMPOECKIUHU
nepeMenieHus1, yTH, KOOPAUHATHI TP PABHOMEPHOM IPSIMOJIMHEWHOM JBUKEHUU
3aBUCHMOCTh KOOPJMHATHI Tejla OT BPEMEHH B CiIydyae pPaBHOYCKOPEHHOTO
MPSIMOJIMHEHHOTO IBMYKCHHUSI:
2
Sx':r:l =‘|r.|;|: *f—-ﬂ'x * -
<
@opMyIbl A1 MPOEKLIUU MTEPEMENICHUS, TPOEKIIMN CKOPOCTU U MPOEKINH YCKOPEHUS
MIPU PAaBHOYCKOPEHHOM TPSIMOJIMHEWHOM JIBUYKEHUU
2
14 'Sxﬁ):vﬂx'r_'_ax'?‘
U.\'('f) =Up, T, 1,
a. (f)=canst,
UJIL - Ul.rL zza.‘rsx
I'paduku 3aBUCUMOCTH OT BpPEMEHH JIsi IPOSKIIMU YCKOPEHUS, MPOEKIIUU CKOPOCTH,
MPOCKINN TMEePEMEIIECHUs, KOOPAUHATHI TpPHU PABHOYCKOPEHHOM MPSAMOJIUHEHHOM
JBUKEHUH
CBoOognoe maaenue. DopMyIbl, ONMUCHIBAIOIINE CBOOOJHOE TAJeHUE Tela IO
15 | BepTHKamM (mBMKEHWE Tena BHU3 WM BBEPX OTHOCHTEIIBHO TMOBEPXHOCTH 3EMIIH).
' I'pacdviky 3aBUCUMOCTH OT BpPEMEHH ISl TPOSKIIMK YCKOPEHHUS, TPOSKIIMU CKOPOCTH U
KOOpJIUHATHI MPU CBOOOIHOM IaJIEHUH TeJa 10 BEPTHUKAIN
CKopoCTh PaBHOMEPHOTO JBIKEHHUS TeJa IO OKpYkHOCTH. HanpaBnenue ckopocTH.
16 | dopmyna s BBIYUCIECHHUS CKOPOCTHM Yepe3 pPaauyCc OKPYKHOCTH U MEPUOL

oOparieHus:




iMR
T

LenTpocTpemurensHoe yckopeHue. HampasieHne HEHTPOCTPEMUTEIIBHOIO YCKOPEHHUSL.

L=

dopmyna Al BBIYUCICHUS YCKOPEHUS:

_w
W R
dopmyia, CBSI3bIBAIONIAs IEPUOJ] M YACTOTY OOPAILCHHUS:
V= 1
T

Macca. [Inotaocts BemectBa. @opmyna AJisi BEIYUCIEHUS INIOTHOCTH:

_om

1.7 V
1.8 | Cuna— BexkropHas pusnueckas BeauunHa. CIoxKeHue Uil
1.9 | SBnenue unepumu. IlepBeiii 3akon HeroToHa
Bropoii 3akoH HeroToHa:
110 | F=m-d
CoHanpaBiieHHOCTb BEKTOPA YCKOPEHUS Tella U BEKTOpa CUJIbL, IEUCTBYIOIIEH Ha TEI0
B3anmopernicteue Ten. Tpetuit 3akoH HeroToHa:
1.11 Fy g =-F
TpeHne mokos U TpeHue CcKolbXeHusa. Popmyrna A1 BBIYUCIECHUS MOIYJS CHIIBI
TPEHMSI CKOJIbKECHHUS:
F_=n-N
112 p=H
Hedopmarus Tena. Yrupyrue u Heynpyrue negopmanun. 3akoH yrnpyrou aedopmarun
(3akoH ['yka):
113 F=k-Al
1.14 | BcemupHoOe TAroTeHue. 3aKOH BCEMUPHOTO TATOTEHHUS:




m, -m,
F=G L1 _2

-R “
Cuna TspkecTH. Y CKOpeHHe CBOOOIHOTO MaICHHS.
®opmyna sl BBIYUCIEHUS CHIIbI TSHXKECTH BOJIM3U MOBEpXHOCTH 3emun: F = mg.

JBmwxenue rianet Bokpyr Coxnnua. Ilepsas kocmuueckas ckopocts. HeBecomocTs
HIeperpy3Ku

1.15

Nwmmynbe Tena — BekTopHas pusudeckasi BeJIrMIuHa.
D=mi

HNmnynse cucremst Ten. Mi3menenne ummyibca. UMIyibc CHibl

1.16

3akoH COXpPAaHCHUA UMITYJIbCa IJI SaMKHYTOﬁ CUCTEMBI TCII:
D=1, +1m, U, =const

PeakTuBHOE OBMKEHUE

1.17

Mexanuueckas pa60Ta. d)opMyna JJI BBIYHMCIICHU A paGOTLI CHIJIBI:

A=Fsoosc

Mexanudeckass MOIITHOCTb:

N=24
I

1.18

Kunernueckas u noteHuuanbHas sHeprus. @opmyna Juis BBIYUCICHUS] KHHETUYECKON
SHEPIuu:

2
E -
2
Teopema o kuHeTH4YeCKON dHeprun. Gopmyra s BEIYUCICHUS TOTEHIUAIbHOU
SHEPIUHU Tella, IOJIHATOrO
HaJ 3eMIIEN:

E,=mgh

1.19

MexaHnueckas DQHEprus:
E=E;.+E 2
3aKOH COXpaHEHUsI MEXaHNYECKOW sHeprun. PopMyia Juisl 3aKOHA COXPAHEHUS

MEXaHUYECKOM 3HEepruu B OTCyTCTBUE Uil TpeHus: E = const.
[IpeBpanieHne MEXaHUYECKOW YHEPTUU ITPU HAIIMYUU CUIIBI TPEHUS.

1.20

[IpocThie MexaHU3MBI. «30J10TOE TIPABHIIO» MEXAHHUKH.
Poraar. Moment cuisl: M - FI.
VYcioBue paBHOBECHS phIyara:




M +M, +..=0
[ToaBuxHBIN 1 HenOABMKHBINA O1oku. KITJI mpocThIx MeXaHU3MOB,

n= Anonessan
Aﬂrpaqema

121

JaBnenue TBEpAOTO TENA.
(DOpMy.]'Ia JJI1 BBIYUCJICHUA JAaBJICHUS TBépI[OFO TCIa:
F
pP= h
JlaBnenue raza. AtmocepHOE TaBICHUE.
FI/I,I[pOCTaTI/ILIeCKOG HAABJICHUC BHYTPU KUIKOCTH.
CDOpMy.]'Ia JJI1 BBIYUCIICHU A JaBJICHUA BHYTPH KUJAKOCTHU:

p=pgh+p_,

1.22

3axon [lackans. ['unpaBnuueckuii mpecc

1.23

3akoH Apxumena. @opMyiia 1Jis ONpeesICHNs BHITAIKUBAIOIIEH CUIIbI, IEHCTBYOIIEH
Ha TeJO, NOTPYKEHHOE B KUJKOCTb WM ras:

F_jlm_ =pgV

VYcnopue nnaBanus tena. [InaBanue CYJA0B U BO3AYXOIIJIaBAHUEC

1.24

Mexanudeckue kojeOaHUs. AMIUIMTYAA, MEpUOJ U YacToTa kojebanuil. dopmyina,
CBSI3bIBAOILAS YACTOTY U MEPHOJ] KOJIeOaHHA:

v L
T

1.25

MaremaTudeckuii ¥ TOPY)KMHHBIM ~ MasTHUKW. [IpeBpamieHne sHeprum  npu
Ko1e0aTeIbHOM ABUKEHUH

1.26

3aTYXaI-OH_II/Ie KoJIeOaHMSI. BLIHY)KI[eHHBIe koyieOanus. Pe3onanc

1.27

Mexanudeckue BOJHBI. [Ipo0bHBIC U TIONIEPEYHbIC BOJIHBIL. J[JIMHA BOJIHBI M CKOPOCTh
pacrpocTpaHeHUs BOJHBI:

L=v-T

1.28

3ByK. ['poMKkocTh M BbIcOTa 3ByKa. OTpakeHHE 3BYKOBOH BOJIHBI Ha TPAaHUIE IBYX
cpen. IHppa3ByK U yIbTpa3ByK

1.29

IIpakmuueckue pabomol

W3mepenue cpeHel MIOTHOCTH BEIIECTBA; apXUMEI0BON CUJIBL; )KECTKOCTH MPY>KUHBI,
Kod(uUIIMeHTa TPEHUS CKOJIBXKEHHUS; paOOThl CUIIbI TPEHUS, CHJIbI YIIPYTOCTH; CpEAHEN
CKOpOCTH JBIJKEHHSI OpycKa IO HAKJIOHHOM IJIOCKOCTH; YCKOpeHHs Opycka mpu
JIBIDKEHUM TI0 HAKJIOHHOM IUIOCKOCTH; YacTOTBl M Iepuoja  KoJeOaHWi
MaTeMaTHYECKOro MasTHUKA; YaCTOThl U MEepHoJa KOJIeOaHUH MPYKUHHOTO MasTHHUKA;




MOMEHTa CHJIbI, ACMCTBYIOLIET0 Ha pblyar; paboThl CHJIBI YOPYTOCTH IpPHU MOAbEME
rpy3a ¢ MOMOIIBIO HETIOABMKHOTO 0JI0Ka; pabOThI CHIIBI YIIPYTOCTH IIPU MOABEME Tpy3a
C TIOMOIIIBIO MOJABUKHOTO OJIOKA.

HccnenoBanue 3aBUCUMOCTH apXUMEIOBOM CHIIBI OT 00bhEMA MOTPYKEHHOHN YacTu Tema
U OT IIJIOTHOCTH KHUIAKOCTH, HC3aBHUCHUMOCTHU BBITaHKI/IBaIOHleﬁ CHJIBI OT MacCChI T€JIia,
CUJIbI TPCHHUA CKOJIBKCHHA OT CHJIBI HOPMAJIBHOTO JABJICHUA U OT poOJa IMOBCPXHOCTHU,
CWJIBI YNPYTrOCTH, BO3HUKAIONICH B MPYKUHE, OT CTENEHU AeopMalu MpYy>KUHBL,
yCKOpeHusi OpycKa OT yrja HakJOHa HaIlpaBIIoOllel; nepuoja (4acToThl) KoneOaHuit
HUTSHOTO MAasTHHUKA OT JUIMHBI HUTH; MEepUoJia KoueOaHU NPYKMHHOTO MasiTHUKa OT
Macchl Tpy3a U KECTKOCTU IMPYKUHBI; HCCIECJOBAHUE HE3aBUCUMOCTH IIE€pUOJa
KoJeOaHUN HUTSHOTO MAasTHHKA OT MacChl rpy3a. [IpoBepka ycIOBHS PaBHOBECHS
ppruara

Qu3suueckue s61eHUs 8 npupode. TMPUMEPHI IBUKECHUS C PA3TUYHBIMU CKOPOCTSIMH B
JKUBOM M HEXKUBOU MPUPOJIE, NEHCTBUE CUIIBI TPEHUS B IPUPOJAE U TEXHUKE, PUITUBBI U
OTJIUBBI, JBIKEeHHE TUIaHeT COJIHEYHON CHUCTEMBbI, PEaKTHBHOE JBUKEHUE >KUBBIX

1.30 OpPTaHW3MOB, PBIYard B TEJIC YEJIOBEKa, BIUSHUE aTMOC(EpHOro JaBJIICHUS Ha KUBOU
OpraHW3M, IUIaBaHUE PBIO, BOCIPUATHE 3BYKOB JKUBOTHBIMH, 3EMIICTPSICCHHE,
CEHCMUYECKHE BOJHBI, IlyHAMH, 9XO
Texnuueckue ycmpoiicmea: CIHIOMETP, JAaTYMKH TIOJIOKEHHS, PACCTOSHUS U
YCKOPCHUsI, JMHAMOMETD, TOIIIAITHUKHU, PAKEThI, PbIYar, MOJIBUHBIN ¥ HETIOIBUKHBIHI

131 | Onoku, HAKJIOHHAS MJIOCKOCTh, MPOCTHIE MEXAHU3MBI B OBITY, COOOIIAIONINECS COCY/IbI,
YCTPOMCTBO BOJONPOBOIA, THIPABIMYECKUIN MPEcC, MAaHOMETP, OapoMeTp, BHICOTOMED,
MOPITHEBOW HACOC, APEOMETP, IXOJIOT, HCIOIH30BAHKE YIIbTPA3BYKa B ObITY M TEXHUKE

2 TEIJIOBBIE SABJIEHU
OCHOBHBIE TIOJIOKEHHUSI MOJEKYISIPHO-KMHETUUECKOM TEOPUU CTPOCHHUS BEIIECTBA.

2.1 | Mogenmn  TBEPIOTO,  KHAKOTO W Tra3o00pa3HOTO  COCTOSHMK  BEIIECTBA.
Kpucrammudeckue u amop(dHBIE TeIa

29 JIBukenne yactuil BerecTBa. CBsI3b CKOPOCTH JIBUKEHHS YACTHI[ C TeMIIEpaTypOU.

' BpoyHoBckoe aBrkenue, uddysus

2.3 | CwmaumBaHHe M KalWJUIIPHBIC SBICHUS

2.4 | TeruioBoe pacIIupPeHHUE U CIKATHE

2.5 | TenoBoe paBHOBECHE

26 Buytpennss sueprus. Pabota u Termomnepenaya kak cnocoObl N3MEHEHUSI BHYTPEHHEH

' SHEpPrUM

2.7 | Bupasl Temonepenadn: TEMIONPOBOIHOCTh, KOHBEKIINS, U3TyICHUE
Harpesanue u oxnaxaenue tei. KomndaecTBo TeIioTsl. Y ienbHas TeIUIOEMKOCTE:

?8 1 o=cm(ty-1)
3aKOH COXpaHEHUS YHEPTHH B TEIUIOBBIX MpolleccaxX. Y paBHEHUE TEIUIOBOTO OanaHca:

29 Ql +Qg "

2.10 | Hcmapenue u xoHjaeHcanus. M3MeHeHne BHYTPEHHEH SHEPTHH B MPOIECCE UCIIAPCHUS




U KoHAeHcarun. Kunenue skuakocT. Y aeiabpHas TermioTta mapoobpasosanus: L = Q/m

2.11 | BrmaxHOCTb BO31yXa
[InaBienne u Kpucrammsanus. M3MeHeHne BHYTpPEHHEH PHEPIMM IIPH IUIABICHUU U
KpUCTAJIIIM3aLMH. Y IeJIbHAs TEIUI0Ta IIABICHUS:
2.12 0
A m
513 BHyTpeHHss 9HEprus CropaHus TOILIMBA. Y IebHAsl TEIJI0TAa CTOPAHUs TOILIUBA: (| =
' Q/m
2.14 | Ilpunmuns! paboTs! TernoBsix aeurareneid. KI1J] reroBoro asuraresns
Ilpakmuueckue pabomoi
W3mepeHue yAenpHOM TEIUIOEMKOCTH METaJUIMYECKOro LMJIMHAPA; KOJUYECTBA
TEIUIOTHI, MOJIyY€HHOI'0 BOJON KOMHATHOW Temmeparypbl (MKCUPOBAaHHOH MaccChl, B
515 | KOTOPYIO OmyueH HarpeThlii LWIMHAP; KOJUYECTBA TEIUIOTHI, OTIAHHOIO HArpeThIM
' LWIMHIPOM, TI0CJIE OIyCKaHMs €ro B BOJYy KOMHATHOM TeMIIepaTypbl; OTHOCUTEIBHOM
BJIQXKHOCTH BO3/yXa; YAEJIbHOHN TEIJIOTHI IUIaBieHus Jbja. McenenoBanue nsmMeHeHus
TEMIIepaTypbl BOJBI TPH PA3IUYHBIX YCIOBHUSX; SBICHUS TEIUIOOOMEHa TpH
CMELIMBAaHUH XOJIOAHOW U TOpsYE BOJBI; IPOLIECCA UCTIAPECHHUS
Qusuueckue s61eHUA 8 Npupode: TIOBEPXHOCTHOE HATSXKECHUE U KalWJUIPHBIC SIBJICHUS
216 | B mpupojae, KpuCTaibl B mpupozae, uzinydeHue CouHIa, 3aMep3aHUe BOIOEMOB,
Mopckue Opu3bl; 00pa3oBaHHUE pOChl, TYMaHa, UHes, CHera
Texnuyeckue ycmpoticmeéa: KanWUISpbl, NPUMEPbl HCIOJIb30BAaHUS KPHUCTAUIOB,
2.17 | SKMIKOCTHBIA TEPMOMETp, AATUYUK TEMIIEPATYPbI, TEPMOC, CUCTEMA OTOIUIEHUS JOMOB,
TUTPOMETPHI, IICUXPOMETP, TapoBasi TypOHHa, TBUTATENIb BHYTPEHHETO CTOPaHMS
3 OJIEKTPOMAT'HUTHBIE ABJIEHUA
3.1 | Dnekrpusauus ten. [{Ba Buaa 3MEKTPUUECKHUX 3apsAI0B
3.2 | BsaummopeiicTBue 3apsHKeHHBIX Tel. 3akoH Kymona
3.3 | 3akoH COXpaHEHMs AJIEKTPUUYECKOI0 3apsaa
34 OnexkTtpuueckoe  none.  Hampsbk€HHOcTh — anekTpuyeckoro  nosid.  [IpunHnun
' CYINEPIIO3UINH IEKTPUUECKUX MOoJIeH (Ha KaueCTBEHHOM YPOBHE)
35 Hocurenn  snekrtpuueckux  3apsnoB.  JleficTBHE — 2JIEKTPUUYECKOro IOl Ha
' aeKTpuyeckue 3apsiabl. [IpOBOJHUKY U AUAIEKTPUKHI
[TocrosiHHBIN B7eKTpUYecKHil TOK. JleicTBHs 3iekTpuyeckoro Toka. Cuia Toka.
3.6 | Hanpsxenue.
I=qg/t,U=A/[
3.7 DNEKTPUYECKOE CONPOTUBIIEHUE. Y IENBHOE JIEKTPUUECKOE CONPOTUBIICHHUE:!
' R =pl/S
3.8 3akon Oma i1t yaacTka saekTpudeckoi memu: | = U/R
[TocnenoBarenbHOE COEAMHEHUE IPOBOJHUKOB:
3.9

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




[TapannensHOE cOeqUHEHNE TPOBOAHUKOB PABHOTO COPOTUBIICHUS:

U=U;I=1+I;R=2.
- - 2

i

CMelaHHbIe COCAUHCHUA IIPOBOAHUKOB

3.10 | PabGora u MomHOCTH 3nekTprueckoro Toka. A = Ult, P = Ul
3akoH [[xoynsa — Jlenna:
3.11 3
O=I"-R-t
312 OnbIiT Opcrena. MarHuTHOE 1MOJ€ IPSIMOro NPOBOAHUKA ¢ TOKOM. JINHUM MarHUTHON
' VHIYKIAH
3.13 | MarnuTHOe 1moJie MOCTOSTHHOTO MarHuTa. B3anmo ieficTBUE MOCTOSHHBIX MarHUTOB
3.14 | leiicTBME MAarHUTHOTO TIOJISI HA IPOBOJAHUK C TOKOM
3.15 | Omnsitel @apanes. SBnenue anekrpomarnuTHoU uHAyKIUU. [IpaBuio Jlenna
Ipakxmuueckue pabomoi
H3mepenune 371eKTpUUecKoro COMPOTHUBIICHHS PE3UCTOPA; MOIIHOCTU 3JIEKTPUUYECKOTO
TOKa; pabOTHI JJIEKTPHUUECKOTO TOKA.
HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, BO3HUKAIOIIETO B MPOBOJHUKE (PE3UCTOPHI,
316 JaMII04yKa), OT HAIPsDKEHUs Ha KOHIAX MPOBOJIHUKA; 3aBUCUMOCTU COIPOTHUBIICHUS OT
' JUIMHBI ~ TIPOBOJHMKA, IUIOMIAJIA €ro TOMNEPEYHOT0 CEYEHHs U YAEIbHOTrO
CONPOTUBIICHUSI.
[IpoBepka mnpaBwia ISl BJIEKTPUUYECKOTO HANPSDKEHUS MPU  MOCIEI0BATEILHOM
COCIMHCHUH TPOBOJHHMKOB; TIpaBWja [JII CHJIBI DJIGKTPUYECKOTO0 TOKa TIpU
napauIeIbHOM COeTHHEHHH TIPOBOTHUKOB (PE3UCTOPHI U JTAMITOUKA)
Qusuueckue s6leHus 6 npupode. DJICKTpUUYECKHWE SBJIEHHS B aTMmocdepe,
3.17 | »NIEeKTpUYECTBO JKUBBIX OPraHHW3MOB, MarHUTHOE MoJje 3eMJd, Ipeid MOoJI0CcOoB, poiib
MarHUTHOTO TOJISA JUIsl )KU3HU Ha 3emiie, IOJIIPHOE CUsTHUE
Texnuyeckue ycmpoticmea: 3NEKTPOCKOIN, aMIIEpPMETP, BOJIBTMETP, PEOCTaT, CUETUHK
318 ANEKTPUYECKON  DHEPTrUU, DJIEKTPOOCBETHTENIbHBIE MPUOOpHI, HarpeBaTeIbHbIE
' ANEKTPONPUOOPHI  (MMPUMEPHI), DIICKTPUUECKUE TPEIOXPAHUTENH, DIIEKTPOMArHUT,
AJIEKTPOJIBUTATEIh TOCTOSTHHOTO TOKA, TEHEPATOP MOCTOSTHHOTO TOKA
3.19 | DnekTpoMarauTHbBIE BOHBI. [1Ikana 3JIeKTpOMarHuTHBIX BOJIH
3.20 | JlyueBast Mozmens cBeTa. [IpsiMonmHeHOE pacipoCTpaHeHHE CBEeTa
3.21 | 3axoH orpaxkeHus cBeTa. [lmockoe 3epkano
3.22 | IlpenomieHue cBera. 3aKOH MPEJIOMIICHHUS CBETA
3.23 | Jlucmepcus cBera
324 JIunza. Xox nyueid B nuH3e. POKYCHOE paccTOsTHUE JIMH3bL. ONTUYECKAsl CUJIA JIMH3BL:
' D=1F
3.25 | TI'ma3 xak ontudeckast cucrema. OnTUdecKue mpruoOpEI
3.26 Ilpakxmuueckue pabomoi

HH#HPar###113MepeHre ONTHUECKOM CHITBI COOMPAIONIEH JTMH3bI; (POKYCHOTO PacCTOSHUS




cobuparotieid TUH3bI (TI0 CBOMCTBY PaBEHCTBA Pa3MEpPOB MpeIMeTa W U300paKeHMUs,
KOT'JIa IPEeIMET PACIIONIOKEH B ABOMHOM (OKYce), TOKa3aTels PEIOMIICHHUS CTEKIIA.
H#HiHPar#H# IccnenoBanie  CBOWCTBA  HM300paKEHUS, IOJYYCHHOTO C  ITOMOIIBIO
coOuparoniel JTHH3bI, U3MEHEHHUsI (POKYCHOTO PACCTOSIHHSI JIBYX CIIOKCHHBIX JIHH3;
3aBUCHMOCTH yIJIa MPEJIOMJICHHS CBETOBOTO Jiydya OT YIJla TaJCHUS Ha TPAHMIIC
«BO3JIYX — CTEKJIO»

Dusuueckue s61eHUs 8 npupode.‘ 3aTMCHUA COJIHI.[a u .HYHBI, OBCTa TCJI, OIITUYCCKUC

3.27
SBJICHHS B aTMocdepe (1BeT HeOa, pedpakiys, paayra, MUPax)
3.28 | Texnuueckue ycmpoticmea: 09KH, IIEPUCKOT, (hOTOANIAPAT, ONTUIECKIE CBETOBO/IBI
4 KBAHTOBBIE ABJIEHUA
4.1 | PammoakTuBHOCTH. Anb(da-, OeTa-, raMMa-usnydeHus. Peaknuu anbga-u Oeta-pacmnaga
4.2 | Omsitel Pe3epdopaa no paccesuuto anbda-dactuil. [nanerapHas Mojens aroMa
4.3 | CocraB aroMHOTO sipa. M30TOmBI
4.4 | Tlepuoj moyiypacrajaa aTOMHBIX Siiep
45 | SlnepHble peakiuu. 3aKOHBI COXPaHEHUS 3apsAI0BOT0 U MaCCOBOTO YMCEI
Qusuueckue a61eHUs 8 npupoode. €CTECTBEHHBIH PaJMOAKTHBHBIN (HOH, KOCMHYECKUE
4.6 | myuu, paliOaKTUBHOE U3JTYYCHUE MIPUPOIHBIX MHUHEPAJIOB, ICHCTBHE PATUOAKTUBHBIX
U3JTYYCHUH HAa OPraHU3M YeJIOBEKa
47 Texnuueckue ycmpoticmea: CIEKTPOCKOIN, WHAWBUAYAIBHBIA JO3UMETp, Kamepa

BI/IHBCOHa, AACPHAA SHEPTCTUKA




YYEBHO-METOINYECKOE OBECIIEYEHUE

OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYHEHUKA

Yueonuk @usuka. [lepsimkun U. M. - UBanos A. U. (7-9), roga nsgaxuin 2023,
nsgatenbctso «llpocseweHne»
Coopuuk 3a1a4 o ¢pusuke [epoimkun A. B. (7-9), roa nsganua 2023, n3gatenscrso

«3K3ameH», MocKBa

METOIUYECKHUE MATEPUAJIBI IJIS1 YYUTEJIA

®wusuka. 7-9 ximaccel. Pabodas nporpamma k muann Y MK U. M. Tleprimikuna, E. M. I'ytauk, A. U.

HBanosa, n3gatenbctBo «llpocselweHne», 2022






