PACCMOTPEHO COI'JTACOBAHO I[MPUHATO

MO ecTecTBEHHOTO ITUKIIA 3aMecTUTeNb JUPEKTOpa 10 pEIlIeHHEM Ie1arorunueckoro

ITpoToxom Ne 1 YBP Harux H.B. cosera oT 31.08.2026 1.

ot 31.08.2026 1. 31.08.2026 1. ITporokom Ne 1
PABOYAS ITPOTPAMMA

yueOHoro npeamera «@usuka» (yriayoJeHHbIH YPOBEHb)
1u1st oOyyaromuxcst 7 — 9 kimaccoB
(gacth comepkarenbHoro pazaena OOIT O0O0)

Cpok ocBoeHus 3 rojza



MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJIOKEHMM M TpPeOOBaHMI K pe3yibTaTaM OCBOCHHS Ha
yIIyOJI€HHOM YPOBHE OCHOBHOM 00pa30oBaTEIbHON MPOTrpaMMbl, MPECTaBICHHBIX
B ®I'OC 000, a Takxe ¢ yu€ToMm (eaepaibHOi paboueit mporpaMMbl BOCIIUTAHUS
u Konuenuuu npenojaBanus yueoHoro npeamera «Duszmkay.

Copnepkanue mnporpaMMbl IO (PU3KMKE HAMpaBiICHO Ha YJIOBICTBOPECHHE
MOBBIIICHHBIX 3aMPOCOB  OOYYAIOIIMXCS, CTpeMsIMXca K Oojee TIyOOKOMY
OCBOCHMIO (DM3MYECKUX 3HAHUM, U Ha (POPMHUPOBAHUE E€CTECTBEHHO-HAYYHOMU
rpaMOTHOCTH oOydaromuxcsd. B mnporpamme mno (u3uke  y4UTHIBAKOTCA
BO3MOXKHOCTH Yy4yeOHOro mpenMera B peanusanuu TpeboBanuit ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METANpPEIMETHBIM pe3yJibTaTaM 00y4eHHUs, a TaKKe
MEXIIPEIMETHBIE CBSI3M €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MPEAMETOB Ha YpPOBHE
OCHOBHOTO 00111eTO 00pa30BaHUs.

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

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

®du3zrka SBIAETCS CUCTEMOOOPA3YIONIUM JIJIsl €CTECTBEHHOHAYYHBIX YUEOHBIX
IPEeIMETOB, MOCKOJbKY (PHU3NUYECKUE 3aKOHBI JIeKAaT B OCHOBE IIPOIIECCOB U
SABJICHUN, W3y4yaeMbIX XUMHEH, Ouosiorued, actpoHomued u (UUIECKOU
reorpagueii, BHOCUT BKJIAJ B €CTECTBEHHOHAYyYHYIO KapTUHY MU,
npenocTaBisieT HauOosiee sICHble OOpa3lbl NPUMEHEHUS HaydHOro MeToja
MO3HaHMsI, TO €CTh CII0CO0A MOJIyUYEHHUs JJOCTOBEPHBIX 3HAHUN O MHUPE.

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

N3ydyenue ¢u3ukn Ha YrIyOJIEHHOM YpOBHE MpeIojiaraeT YBEPEHHOE
BJIAJICHUE CIEAYIOUUMHA KOMIETEHTHOCTSIMH, XapaKTepU3yrIUMH
€CTECTBEHHOHAYYHYIO T'PaMOTHOCTb:

HAy4YHO OOBSCHSTH SIBJICHHUS;

OLIEHMBATh U TIOHUMATh OCOOCHHOCTH HAyYHOTO HCCIEAOBAHNUS;

WMHTEPHPETUPOBATh JaHHBIE M MCIOJb30BATh HAYYHBIE JOKA3aTEIbCTBA IS
MOJTYYEHHUSI BEIBOJOB.

[lenn wusyueHus ¢GU3MKA Ha YpOBHE OCHOBHOro 00I1Iero oOpa3oBaHUs
onpenenensl B Konuenmuu mnpenonaBaHusi ydeOHoro mnpeamera «Duszuka» B
oOpa3oBaTenpHBIX opraHu3auusix Poccuiickoit @Denepanmu, pearu3yrOMUX



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

[enmn n3ydenust pu3uky Ha yriryOIEHHOM ypOBHE:

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

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

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

dbopMupoBaHHEe YMEHHUW TPUMEHATH (U3HUECKUE 3HAHWS U HAYYHbBIC
JI0Ka3aTeNbCTBA U OOBSICHEHUS OKPY KAIOIINX SBJICHMUIA;

dbopMHpOBaHUE TIPEACTABICHUA O poOiM (PU3MKU JJIs Pa3BUTUA JPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH;

pa3BUTHE  MPEACTABICHUH O BO3MOXHBIX  cdepax  Oyayuiei
npodeCCUOHAIBHONW ~ JAESTEIbHOCTH, CBSA3aHHOM C (PU3MKOM, MOArOTOBKA K
nanbHenemMy oOy4eHHI0 B 3TOM HaIlPaBJICHUN;

(¢opMUpOBaHHE TOTOBHOCTH K JaJbHEHIIEMY H3y4yeHUI0 (U3MKH Ha
yrIyOJIEHHOM YPOBHE B paMKaxX COOTBETCTBYIOIIMX Ipoduieli oOydeHus Ha
YPOBHE CpeAHEro 00111ero 00pa3oBaHuUsl.

JlocTmxeHne 3TUX Iiesied MporpaMMbl Mo (U3MKE Ha YPOBHE OCHOBHOTO
o01iero o0pa3oBaHusi 00ECTIEYMBACTCS PEIICHUEM CIICAYIOIINX 3a/1au:

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

MpUOOpPETEHUE YMEHUN aHAIU3UPOBATh U OOBICHATH (PU3UUYECKUE SIBJICHUS HA
OCHOBE M3yYeHHBIX (U3NYECKUX 3aKOHOB U 3aKOHOMEPHOCTEI;

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

pa3BUTHE MCCIEAOBATEIbCKUX YMEHHI: HAONIONaTh SBICHHUS U HM3MEPSThH
dbuznyecKre BEIMYUHBI, BBIIBUTATh TUTIOTE3bI M Mpeaiarath dKCIEpUMEHTATbHbBIE
COocOObI UX MPOBEPKH, IUIAHUPOBATH U MPOBOJAUTH OMBITHI, SKCIIEPUMEHTAIbHbIE
WCCJICIOBAHMSI, aHATTM3UPOBATH MTOTYYCHHBIC TAHHBIC U JIeJIaTh BBIBOJIBI;

OCBOCHHME MNPUEMOB paboThl ¢ uH(poOpMaleil (U3HMUECKOro COAep KaHMUs,
BKJItOUYasi ”HPOPMAIIMIO O COBPEMEHHBIX TOCTIKEHUSAX (DU3UKH, HHTEPIIPETAlUs 1
KPUTHUECKOE OLIEHWBaHNE NH(POPMAIUH;

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



Ha wusyuenue ¢usuku (yriyOn€éHHBI ypOBEHb) Ha YPOBHE OCHOBHOIO
obmiero obpazoBanus orBomutcs 340 gacoB: B 7 kimacce — 102 gaca (3 4gaca B
Henenmo), B 8 kinacce — 102 gaca (3 yaca B Henento), B 9 kiacce — 136 ygacos (4
gaca B HEJICIIIO).



COAEPXKXAHUE OBYUEHUA
7 KIIACC

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

®duzrka — Hayka O mpupoje. SBneHus npuponabl (3IEMEHTHI COJAEPKAHMUS,
BKJIIOYAIONINE MEXKIpPEAMETHbIE CBsi3u). DU3MUecKue SBICHUS: MEXaHUYECKUE,
TEIUIOBBIE, DIIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusznueckne BenuuuHbI. PasmepHocTb. EnuHuIBl (U3MYECKUX BETUYMH.
N3mepenne @uanyueckux BenuuuH. OTanoHbl. Dusmyeckue mnpudopsl. Llena
nenenus. [lorpemrnocts u3mepenuii. [lpaBuna 6e3onacHoro Tpyna npu padoTe ¢
nabopaTopHbIM 00OpyJIoBaHuEM. MexayHapoaHas cuctema eauHull. llepeBon
BHECHUCTEMHBIX eauHuI] B equHuIbl CH.

Kak ¢uzuka u Jpyrue eCTeCTBEHHbIE HAYKH M3Yy4aloT MPUPOIY.
EcTecTBeHHO-HAyUHBI METOJ TO3HAHUS: HAOJIOJCHUE, MOCTAHOBKA HAyYHOTO
BOIPOCA, BBIIBIXKEHHUE THUIOTE3, IKCIIEPUMEHT 10 MTPOBEPKE TUTIOTE3, OOBSICHEHUE
HaOmogaemoro siBiaeHus. Onucanue GU3NUEeCKUX SIBICHHUM ¢ MOMOIIBIO MOJIETIEH.

Hemoncmpauuu.

Mexanuyeckue, TEIUIOBBIE, DJJICKTPUYECKHUE, MAarHUTHBIE, CBETOBBIC,
3BYKOBBIE SIBJICHUS.

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

Jlabopamopuvie pabomul u onvimel.

OrnpeneneHue eHbl AeJeHUs KaJIbl U3MEPUTEIBLHOTO MPUOOopa.

N3mepenue pacCTosIHUMN.

N3mepenue mnomany u o0beéMa. MeTo1 maneTku.

N3mepenue BpeMeHHU.

N3mepenue 00bEMa KUJIKOCTH U TBEPAOTO Tea.

Onpenenenue pasMepoB MajbiX Tesl. MeTon psiaoB.

[IpoBeneHne wucCcaenOBaHUS IO MPOBEPKE TUNOTE3bl: JAIBHOCTH MOJIETA
[IapuKa, MyneHHOTO TOPU30HTAIBHO, TEM OO0JIbIIE, YeM OOJIBIIE BHICOTA ITyCKa.

Paznen 2. IlepBoHayasibHbIEe CBECHUS 0 CTPOEHUM BellleCTBA.

CtpoeHue BemecTBa: aTOMbl U MOJIEKYJbI, UX pa3Mepbl U Macchl. OMbITHI,
JIOKa3bIBAOIINE JUCKPETHOE CTPOCHUE BEILIECTBA.

JBr>kenne dactul, BemiecTBa. CBSI3b CKOPOCTH JBUKEHHUSI YACTHUI[ C
temriepatypoii. bpoynoBckoe nBwxkenue. [uddysus. BzaunmopeiictBue dactuil
BEILIECTBA: IPUTSKEHUE U OTTAIIKUBAHUE.

ArperaTHble COCTOSIHHSI BEIIECTBA: CTPOCHUE Ta30B, KUJIKOCTENM M TBEPIBIX
(kpucTamnmyeckux) Tesl. B3auMoCBs3b MEXKIy CBOWCTBAMH BEUIECTB B Pa3HBIX



arperaTHbhIX COCTOSHHUSIX M MX aTOMHO-MOJIEKYJSIpHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BO/IbI.

Hemoncmpauuu.

Hab6mronenne OpoyHOBCKOTO JIBUKEHUS.

HaGmonenne nuddysun.

Hab6nronenue sBieHmiA, 0OBSICHIIONINXCS MPUTSHKEHUEM WA OTTATKHUBAaHUEM
YaCTHIL BEIIECTBA.

Jlabopamopnvie pabomul u onvimaul.

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

OneITHI IO HAOJIOJIEHUIO TETJIOBOTO PACIIUPEHUS Ta30B.

OnbITE IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MIPUTSKECHHUS.

Paznen 3. /IBukeHue u B3auUMOACHCTBHE TeJl.

Mexannueckoe naBwxkenue. llyte u nepememenue. PaBHOMepHOE H
HepaBHOMEpHOE JBIKeHHE. CBOOOJHOE MaJieHHe KaK MPUMEpP HEPAaBHOMEPHOTO
nBrxeHns: ten. CkopocTb. CpenHsii CKOPOCTh NMPH HEPABHOMEPHOM JIBUKCHHMU.
Pacuér myTu U BpeMeHU JBUKEHUS.

['paduku 3aBucMMOCTE BETWYMH, OMMUCHIBAIOMIMX JBMkeHUe. OOiue
MOHATUST 00 OTHOCHUTENBbHOCTH JABWXKeHUs. CIOXXEHHEe CKOPOCTEH i Ted,
JBIOKYIIUXCS MMApaIebHO.

SBnenue wuHepnuu. 3aKOH WHEpUMH. B3ammoneincTtBue Ten Kak MpUYAHA
M3MEHEHHUSI CKOPOCTM JABMXKEHHUs Teil. Macca Kak Mepa HHEPTHOCTH Tella B
MOCTyHaTeIbHOM JBWXEHUU. I[lnoTHocTh BemecTBa. CBs3b IJIOTHOCTH C
KOJMYECTBOM MOJIEKYJ B eAuHuIle 00béma BemectBa. CMecH M CIUIABBI
[ToBepXHOCTHAs ¥ JTMHEWHAS IUIOTHOCT.

Cuita Kak XapakTepucTHKa B3auMoAeucTBUs Tesl. CHila ynpyrocTd W 3aKOH
I'yka. 3MepeHue CUiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBJICHUE TIATOTEHUS U CHJIA
TskecTd. CHila TSDKECTH Ha Jpyrux miuanerax. Bec tena. HeecomocTs. CrioxkeHue
CWJI, HAMPABJIEHHBIX MO OJHOM mpsiMoi. PaBHOnelcTBytomas cuil. Cuiia TpeHUsl.
TpeHne CKONMbXKEHUSI UM TPEHUE IOKOs, BSI3KOE€ TpeHue. TpeHue B HpUPOAE U
TEXHUKE.

Hemoncmpauuu.

Hab6nronenne MexaHMuecKoro JIBHKCHUS TeTa.

N3mepenre CKOpOCTH MPSAMOJIMHEUHOTO JBUKEHUS.

HaOGmroienue siBfieHust HHEPIUH.

HabGnronenue n3MeHeHust CKOpOCTH MPY B3aUMOJICUCTBUU TEll.

CpaBHEHHE Macc 110 B3aUMOJIEHCTBUIO TEJL.

CrnoxeHue CUJl, HalPaBJICHHBIX 110 OJHOW MPSIMOIA.

Jlabopamopuvie pabomul u onvimaol.



OnpeneneHne CKOPOCTH PABHOMEPHOI'O JBHKEHHUS (IIApUKAa B KUIAKOCTH,
MOJIEJIH JICKTPUUECKOTO aBTOMOOUIISL M TaK Jiajee).

OnpeneneHue cpeaHed CKOPOCTH CKOJIBKEHHS OpyCcKa WM IIapuka IIo
HAKJIOHHOUW IIOCKOCTH.

Ornpenenenue mI0OTHOCTH TBEPAOTO TENA.

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

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

Pa3znen 4. JlaBjienne TBEPABIX TeJl, dKMAKOCTEN M ra30B.

Jasnenue. Cuna naBneHusi. CnocoObl yMEHbLIEHUS U YBETUUCHUS JaBICHUS.
JlaBnenue rasza. 3aBUCHMOCTH [aBJIEHHS Tra3a OT OObEMAa W TEMIEPATYPBHI.
[lepenaya naBiieHHUs] TBEPIBIMU TEJIAMH, KUIKOCTSIMHU U razaMu. 3akoH Ilackans.
[THeBMaTHUECKME MAIIIUHBI.

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

Atmocdhepa 3emnn u atmocdepHoe napieHue. [IpuduHBI CyliecTBOBaHUS
Bo3aymHOM oOonouku 3emid. Onbit Toppuuennu. M3mepenune armocdepHOro
JaBJIEHUs. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U3MepeHns aTMOC(hEepHOTO TaBJICHHUS.

JlelicTBrE XKUIAKOCTU Y ra3a Ha MOTPYKEHHOE B HUX TeJO. BrITamkuBaromas
(apxumenoBa) cuiia. 3akoH Apxumena. Y cJI0BHE BOSHUKHOBEHUS BBHITAJIKHMBAIOIICH
(apxumenoBoii) cuiibl, noarekanue. [InaBanue ten. Bo3ayxoraBaHue.

Hemoncmpauuu.

3aBUCUMOCTh JAAaBJIEHUA ra3a OT TeMIEPaTypPHhI.

[lepenaua gaBneHUs )KUIKOCTBIO U Ta30M.

Coobmiaromuecst COCy/Ibl.

I'mppasinueckuil mpecc.

[IposiBieHne nercTBUs aTMOCHEPHOTO JABJICHHUS.

Cudon.

3aBUCHUMOCTh BBITAIKUBAIONICH CHIIBI OT 00BhEMA MOTPYKEHHON B KHUIKOCTh
YacTH TeJla U TUIOTHOCTH >KUJIKOCTH.

PaBeHCTBO BBITAIKUBAIOLIEN CUJIbI BECY BBITECHEHHOW KUJKOCTH.

VYcnoBue miaBaHus TEJ: IUIaBaHUE WA MOTPYKEHUE TeNl B 3aBUCHUMOCTH OT
COOTHOILIEHHSI INIOTHOCTEN TeJa U KUJIKOCTH.

Jlabopamopuvie pabomul u onvimaol.



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

OrnpeneneHue BhITAIKUBAIONIEH CUIIBI, ICHCTBYIOIIECH Ha TEJO, MOTPYKEHHOE
B KUJIKOCTb.

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

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

KoHcTpynpoBaHue apeoMeTpa Uil KOHCTPYUPOBAHUE JIOJIKU U OINPEETICHUE
€€ rpy30I0AbEMHOCTH.

Paszgeua S. PaGora u MOIIHOCTB. JHeprus.

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

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

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

Jemoncmpayuu.

[IpuMepbl TPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimel.

HccenenoBanne ycioBHil paBHOBECHS pblyara.

N3mepenue KIIJ[ HaKIIOHHOW MIIOCKOCTH.

W3yuyenue npaBuia peruara Jis MOJABUKHOTO W HETIOJBUKHOTO OJIOKOB.

Omnpenenenue KIIJI moaBuKHOTO U HETIOJBUKHOTO OJIOKA.

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

N3ydeHune 3aKk0Ha COXPaHEHUSI MEXAHUYECKON DHEPIHUH.

8 KUIACC

Pa3znen 6. TensioBble siBJIeHHS.

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



Mogenu TBEPIOTO, KHIKOTO M Ta3000pa3HOrO COCTOSIHUN BEIIECTBA.
Kpucranmnnueckue u amopdusie Tena. I'paden — HOBBIM MaTepuan sl HOBBIX
TEXHOJOTHH. TEeXHOIOTMH TOJNyYeHHUs HCKYCCTBEHHBIX anma3oB. OObsCHEHHE
CBOMCTB T'a30B, KUIKOCTEH W TBEPABIX TEJI HA OCHOBE IOJIOKEHHUI MOJIEKYJISIPHO-
KHHETH4YeCKoW Teopuu. [IOBEpXHOCTHOE HATSHKEHUE, CMAYyMBaHUE, KaWJUISIPHbBIC
ABJICHHs. TEIJIOBOE pacUIMpEHHE M C)KaTue. 3aBUCUMOCTb JABJICHHS ras3a oOT
00BEMa, TeMIepaTypsbl.

Temneparypa. CBsi3b TeMHeEpaTypbl CO CPEAHEN KHHETHYECKOM SHEPTrHUEi
TEIUIOBOTO JIBM>KEHUS YacTull. TeMnepaTypHbIE IIKAJIbI.

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

KonunuecTBo Temnotel. YaenbHas TEMIO0EMKOCTh BellecTBa. TemaooOMeH U
TEIJI0Bo€ paBHOBecue. 3akoH HbpioToHa-PuxmaHna. YpaBHeHHE TEIIOBOTO OajlaHca.

[InaBiieHWE U OTBEPAECBAHNE KPUCTAJUIMYECKUX BELIECTB. Y IEJIbHAS TEIJIOTA
raBieHus. [lapooOpazoBanue u konneHncarus. Mcnapenue. Kunenue. Y aenbHas
TEIUIOTa  MNapooOpa3oBaHMs.  3aBUCUMOCTb  TEMIEpPAaTypbl  KUIEHUS  OT
aTMocepHoro aaBieHus. HachlleHHBI W HEHACHIICHHBIM Tap. BiaxHOCThH
BO3/yXa.

OHeprus TOIUIMBA. Y IeNIbHAS TEIJIOTa CTOPAHUS.

[Tpuniuner pabotsl TermoBeix aBurateneit. KIIJ[ TemmoBoro asurarens.
TeruioBple JABUTATEIM M 3alATA OKPYXKAIOWIEHW cpenpl. TemnnoBble IOTEpU B
TEILIOCETSX.

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

Hemoncmpayuu.

Habmtoienue OpoyHOBCKOTO IBUYKEHUSI.

HaGmonenune nuddysuu.

HaGniogenue sBIEHUI TMOBEPXHOCTHOIO HATSDKEHMS, CMAauyMBaHUS W
KaNWUISIPHBIX SIBICHUMU.

HabmroieHue TenaoBoro pacimpeHus Ted.

W3meHeHnue maBiieHHMs] ra3a NMPU W3MEHEHHH O00bEMa W HArpeBaHWUU WIIH
OXJIQXKJECHUU.

[IpaBuiia u3MepeHUs TEMIIEPATYPBL.

Bunae! Tenonepenayu.

OxJnakieHue Ipy COBEPUICHUH PaOOTHI.

HarpeBanue npu coBepiiieHrH pabOThl BHEITHUMH CHUJIAMH.

CpaBHEHUE TEITOEMKOCTEN pa3IMYHBIX BEIIECTB.



Habnronenue kumneHusl.

HabGnrogenue nocTossHCTBa TEMITEPATYPhI IPH TIABICHUH.

Mojenu TenIOBbIX IBUTATEIIEH.

Jlabopamopnvie pabomul u onvimaul.

OnpITHl IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSHKEHHUS.

OnpITHl IO BHIPAIIMBAHUIO KPUCTAJIJIOB IOBAPEHHOM COJIM WJIM caxapa.

N3mepenue TteMmepatypbl IpPU MOMOIIUA KUIKOCTHOTO TEPMOMETpa H
JaTYuKa TEMIIEPATYPBL.

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

Omnpenenenue AaBieHUs BO3AyXa B OaJUIOHE IINPULA.

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

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

HaGnrogenne wW3MEHEHUs BHYTPEHHEH SHEpPruM Tela B  pe3yibTaTe
TEIJIoNepeaul U padOThl BHEITHUX CHJL.

HccnenoBanue sBIEHUS TEIJIOOOMEHA TMPU CMEUIMBAHUU XOJIOJHOW H
ropst4er BOJIBL.

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

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

Onpenenenue yIeapHON TEIIOEMKOCTH BELIECTBA.

Hccenenosanue nporecca UCIapeHus.

Onpenenenne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

Ornpenenenue yaenbHOM TETUIOTHI TIaBJIEHUS JIbIA.

Pazgen 7. JaekTpudeckue 1 MAarHUTHbIE SIBJICHUSI.

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

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

Hocurenu snekTpuuecKux 3apsiioB. DJIEMEHTAPHBIA SIEKTPUUECKUN 3apsil.
Crpoenue artoma. I[IpoBOAHMKH, IUAIEKTPUKA M TMOJYHPOBOJAHUKH. 3aKOH
COXPAaHEHMS AIEKTPUUYECKOTO 3apsa.

DJIEKTPUYECKUM TOK. YCIOBHUS CYIIECTBOBAHMS JJIEKTPUYECKOIO TOKAa.
W CTOYHUKM TOCTOSIHHOTO TOKa. JIeMCTBUSA JJIEKTPUUYECKOrO0 TOKa (TEIJIOBOE,
XUMHUUYECKOE, MArHUTHOE). DIEKTPUUECKUN TOK B METAJNIAX, KUJKOCTIX U razax.

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



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

Pabota ¥ MOIIHOCTH BJEKTpUYECKOrO ToOKa. 3akoH Jlxoyns-JleHua.
DneKTpuYecKre Lenu U NOTPEOUTENH 3IEKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMBIKAHHE.

[locTossHHBIE ~ MarHuThl.  B3auMoaeicTBHE  TMOCTOSHHBIX ~ MarHUTOB.
MarnutHoe nosnie. MarHuTHOE 1oJi€ 3€MJIM U €r0 3HAYEHUE JIJIS )KU3HU Ha 3eMIle.
OneiT Opcrena. MarHutHoe ToJ€ 3JIEKTpUYeckoro Ttoka. OnbeiT  Awmrepa.
[IpumeHeHne SIEKTPOMArHUTOB B TEXHUKE. Jl€MCTBME MAarHMTHOrO TOJS Ha
MPOBOJHUK ¢ TOKOM. Cuna Awmrmepa U oOmpeaeineHue €€ HampaBJICHUs.
DNEeKTPOABUIaTeNb IOCTOSIHHOIO TOKa. VCIonbp30BaHME >SIEKTPOABUIATENICH B
TEXHUYECKUX YCTPONCTBAX U HA TPAHCIIOPTE.

Omneitel @apaned. fABnenue snekrpoMarHuTHOM MHAYKIuM. [IpaBuno Jlenna.
DIIEKTpOreHepaTop. CnocoObl MOJIYYEHUS AIEKTPUYECKOU DHEPTHH.
DONEKTPOCTAHIIMM Ha BO300HOBIIIEMBIX HCTOYHHMKAX SHEPIHHU. DKOJOTHYECKHE
po6JieMbl 3HEPreTUKU. TOIIMBHBIE AIIEMEHTHI U AIEKTPOMOOUIIH.

Jemoncmpayuu.

DJeKTpU3aLus TeJl.

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

YCTpOUCTBO U IEUCTBUE EKTPOCKOTA.

DneKTpocTaThiecKast HHAYKIHUS.

3aKOH COXPAHEHMS JIEKTPUYECKUX 3apsAI0B.

MopenupoBaHue CWIOBBIX JIMHUM 3JIEKTPUYECKOTO TMOJS C IOMOUIBIO
OyMa)KHBIX CYJITAHOB.

[IpOBOHUKH W TUDJICKTPUKH.

M cTOYHMKY TOCTOSIHHOTO TOKA.

JleicTBHS DIEKTPUYECKOTO TOKA.

DNEKTPUYECKUNA TOK B HKUIKOCTH.

["a30BbIii pa3psia.

W3mepeHne cuitbl TOKa aMIIEPMETPOM.

N3mepeHne 3IeKTPUIECKOTr0 HapsHKEHHS BOJIBTMETPOM.

Peocrar 1 MarazuH COpOTUBIICHUM.

B3anmoielicTBrE MOCTOSSHHBIX MAarHUTOB.

MopenupoBaHue HEBO3MOKHOCTH Pa3JeIEHNUs IT0JI0COB MAarHUTA.

MopaenupoBaHue MarHUTHBIX MOJIEW MOCTOSHHBIX MAarHUTOB.

OmneiT Opcrena.

MarsuTtHoOE o€ Toka. DJIEKTPOMArHHmT.



JlelicTBrE MarHUTHOTO TOJI1 HA TPOBOJHUK C TOKOM.

DNEeKTPOABUTaTENb NOCTOSHHOIO TOKA.

OneiTel @apajes.

DIIEKTPOTre€HEPaTOP NOCTOSTHHOTO TOKA.

Jlabopamopnvie pabomul u onvimaul.

OnbITel 1O HAOTIOACHHUIO DSJCKTPHU3ALMU TEI MPU CONPUKOCHOBEHUU U
WHIYKIUEN.

HccnenoBanre NEUCTBUA  DJIEKTPUYECKOTO IO HA MPOBOJHUKA H
JTUBJIEKTPUKHU.

COopka u ucrbITaHUE IEKTPUUECKOH 1IETIH TOCTOSTHHOTO TOKA.

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

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

OnpeneneHue yeapHOr0 CONMPOTUBICHUS IPOBOJHUKA.

[IpoBepka mpaBuia CJIOKEHHUS HANPSDKEHUH TpU  MOCIEI0BAaTEIbHOM
COEJIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBWia g CUJIbl TOKAa NPU MApauIeIbHOM COEOUHECHUU
PE3UCTOPOB.

Onpenenenue I/1C 1 BHYTPEHHETO CONPOTUBIICHHSI UICTOYHHUKA TOKA.

[Iposepka npasun Kupxroda.

[IpoBepka BbINOJIHEHUS 3aKOoHA OMa J1J1s TOJTHOM 1eNnu.

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

Onpenenenue pabOThI AAEKTPUUECKOTO TOKA, HIIYIIETO Yepe3 PE3UCTOP.

OnpeneneHne MOIIHOCTH JIEKTPUUECKOTO TOKA, BBIACIIIEMON HA PE3UCTOPE.

Onpenenenue KIIJ[ narpeBarerns.

HccnenoBanre MarHUTHOTO B3aUMOJIEUCTBUS TIOCTOSIHHBIX MarHUTOB.

W3yyeHne MarHuTHOTO MOJISl MOCTOSTHHBIX MAarHUTOB MPHU WX OObEIMHEHUH U
pa3acieHUHN.

HccnenoBanue nelCTBUS 3JIEKTPUYECKOTO TOKa HA MArHUTHYIO CTPEJIKY.

OneITHI, AEMOHCTPUPYIOIIHNE 3aBUCUMOCTD CHJIbI B3aUMOJECHCTBUS KaTYIIKH C
TOKOM W MarHuTa OT CHJIbl M HamlpaBJ€HUS TOKA B KaTyIIKE M OT HaJu4us
(OTCYTCTBUS1) CEp/IEUHUKA B KaTYIIKE.

N3yueHne neicTBUSI MAarHUTHOTO IOl HA TPOBOJAHUK C TOKOM.

KonctpynpoBanue u nuzyuenue paboThl AJIEKTPOIBUTATES.

N3mepenne KII/I anexTpoaBuraTeabHON yCTaHOBKH.

OnpITBl O UCCJIENOBAHHUIO SIBJIEHUS DJEKTPOMArHUTHOW HMHIYKIIMH:
MCCIIEOBAHUE N3MEHEHUI 3HAUEHUS U HAIIPABJICHUS MHAYKIIMOHHOTO TOKA.



9 KIIACC

Pa3nen 8. Mexannueckue siBJeHHUS.

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

BekTopHbI€ BEIMUUHBI, ONEPALMK C BEKTOPAaMHU, IPOEKIMU BeKTOpa. Paguyc-
BEKTOpP MATEpPHAIIBHOM TOYKH, NEPEMEUIEHUE Ha IUIOCKOCTH. PaBHOMepHOe
NpSIMOJIMHEWHOE JIBMKeHWEe. HepaBHOMEpHOE NPSMOJIMHENWHOE JIBHXKEHUE.
CpenHsAst 1 MTHOBEHHAsI CKOPOCTb TeJIa IPU HEPABHOMEPHOM JIBUKEHHUH.

Yckopenne. PaBHOYCKOPEHHOE TMPSIMOJIMHEWMHOE JABWKECHUE. Y CKOPEHHUE
cBoOoaHOrO naaenus. OnsiTel ["anumes.

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

JIBrkeHue Tena, OpOIEHHOTO MO/l YTIIOM K TOPU30HTY.

JIBMKEHHE 10 OKPYKHOCTHU. JIMHEHHAst CKOPOCTh, YII0Basi CKOPOCTh, MEPUOJ
¥ yacToTa oOpalleHusl IpU paBHOMEPHOM JIBMXKEHUU O OKpYXHOCTH. CKOPOCTh U
YCKOpPEHHUE IIPU JBUKEHUU 110 OKPYKHOCTH.

Bexkrop cunbl. PaBHOAEHCTBYIOIIAs Cra.

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

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHHUsI: Cujla TPEHUS CKOJIbKEHUS, CHJIa
TpPEHUS TIOKOsI, Ipyrue Buibl Tpenus. Koadduiment tpenus.

JIBM>KEHHME TN MO OKPYKHOCTH IO IEVUCTBUEM HECKOJIBKUX CHIL

3akoH bepnymnum m nmoapéMHas cuna Kpbuia. COBpEMEHHBIE JIETATENBHBIE
anmapartbl, CyJa Ha TOJBOJHBIX KpBUIbSIX, AHTHKPBUIO HA CKOPOCTHBIX
aBTOMOOWIISX. [[BIKeHHe 1oe3/1a Ha MAarHUTHOW TTOTYIIIKE.

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

PaBHOBecue matepuanbHO TOukU. AOCOMOTHO TBEPAOE Teno. PaBHOBecue
TBEPJIOTO TeJIa C 3aKPEIIJIEHHON OChIO BpaleHusi. MoMeHT cuiibl. LIeHTp TskecTH.

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

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



Hemoncmpauyuu.

Habnronenne MexaHM4eCcKOro ABMKEHUS Tejda OTHOCUTEIBHO Pa3HBIX TN
OTCYETA.

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

N3mepeHre CKOPOCTH U YCKOPEHUS TPSIMOJIMHEWHOTO JIBUKEHUS.

HccnenoBanre Npu3HAKOB PABHOYCKOPEHHOTO JABUKEHHUSI.

HaGmronenue nBM>XeHHs Tella o0 OKPY>KHOCTH.

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

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

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

HabGnronenue paBeHCcTBa CUII IPU B3aUMOJIEUCTBUM TEJL.

M3meHeHune Beca Tena npu yCKOPEHHOM JABUKEHUU.

[lepenaya uMIryabca Mpy B3aUMOJECHCTBUU TE.

[IpeoOpa3zoBaHus SHEPTUH MPU B3aUMOJICUCTBUH TEJL.

CoxpaHeHHe UMITyJIbCa IPU a0COIIOTHO HEYTIPYTOM B3aUMOJICHCTBUU.

CoxpaHeHre UMITYJIbCa MPU YIIPYTOM B3aUMOJIEUCTBHH.

HabGnrogeHnne peakTUBHOTO ABUKEHUSI.

CoxpaHeHue SHEpTruy Npu CBOOOIHOM Ma/ICHUU.

CoxpaHeHure PHEepruu Npu ABUKEHHUH Tella MOJ AEHCTBUEM MPYKUHBI.

Jlabopamopuwie pabomul u onvimol.

KoHcTpynpoBanue TpakTa JUisi pa3roHa W JaJbHEHMIIEro paBHOMEPHOIO
JBIDKCHUS [IApUKA WA TEJICKKH.

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

OnpeneneHue YCKOpPEHHUs Tella TpU PaBHOYCKOPEHHOM JBHXKEHUU TIO
HAaKJIOHHOM IJIOCKOCTH.

HccnenoBanrie 3aBUCUMOCTA IMYTH OT BPEMEHU MPU PABHOYCKOPEHHOM
JBIOKCHUHU 03 HauallbHOM CKOPOCTH.

[IpoBepka TUMOTE3BI: €CIU MPU PABHOYCKOPEHHOM JBMKEHUHU 0€3 HauaIbHOU
CKOPOCTHU ITyTH OTHOCSITCSL KaK PsiJi HEYETHBIX YKCEJI, TO BpEMEHA OJMHAKOBBI.

HccnenoBanue NBUKEHUS Tela, OPOIIEHHOTO MO YIJIOM K TOPU30HTY.

HccnenoBaHve 3aBUCUMOCTH  CHJIBI  TPEHUS CKOJBXEHUS OT  CHJIBI
HOPMAJIBHOTO JaBJICHHUS.

Omnpenenenre KO3PPUIMEHTA TPEHUS CKOIBKEHHUS.

Onpenenenue KECTKOCTH NPYKUHBI.



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

OmnpeneneHue padOThl CUIIBI TPEHUS NPU PABHOMEPHOM JABMXKEHHUM TeJa MO
TOPU30HTATBHON TOBEPXHOCTH.

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

Paznen 9. Mexanuveckue Koj1e0aHus U BOJHBI.

KonebarenbHoe nuxenune. OCHOBHbIE XapaKTEPUCTUKHU KOJIEOaHUIA: TIEPHO/I,
4yacToTa, aMIUIMTyJa. ['apMoHMYeckue KojebaHus. 3aTyXawlue KoJieOaHus.
Boinyxiennbie konebanus. Pesonanc.

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

Mexannueckue BoJIHBL. [IpomonbHble W monepedHble BOJIHBL. (CBOMCTBa
MEXaHUYECKUX BOJIH: MHTEpepeHus u qudpakuus. J[JmHa BOJTHB U CKOPOCTh €€
pacripocTpaHeHus. MexaHnuecKre BOJHBI B TBEPJIOM TeJie, CEHCMUYECKUE BOJTHBI.

3ByK. Pacnipoctpanenue u oTpakeHue 3ByKa. [ pOMKOCTH 3ByKa M BBICOTA
ToHa. Pe3zonanc B akyctuke. MudpasByk u ynbTpa3Byk. Ncmnosb3oBaHue
yJIbTPa3ByKa B COBPEMEHHBIX TEXHOJIOTHUSX.

Jemoncmpayuu.

HaGnrogenne koneGaHuii Ten MO MACMCTBUEM CHUJIbI TSDKECTHU W CHJIBI
YOPYTOCTH.

Hab6mronenue xonebanuii rpy3a Ha HUTH U Ha TIPYKUHE.

HaOmronenne BeIHYKICHHBIX KOJIGOAHUM U pe30HaHCa.

PacnpoctpaneHne npooJibHBIX U MOMEPEYHBIX BOJH (HA MOJENHN).

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

HaOmronenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKyCTHYECKHI1 pe30HaHC.

Jlabopamopuwie pabomul u onvimaol.

OmnpeneneHue 4acTOThI U NMEpUoJia KojJeOaHU MaTeMaTHYeCKOro MasiTHUKA.

OmnpeneneHre 4acToThl U MEpUoa KoJieOaHUN NPYKUHHOTO MasiTHUKA.

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

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

[IpoBepka HE3aBUCUMOCTH Mepuoia KoieOaHuil rpy3a, MOJBEIIEHHOTO K
JIEHTE, OT MAcChl rpy3a.

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

N3mepenne yckopeHusi CBOOOIHOTO MaJeHUS.



Paznen 10. D1eKTPOMATrHUTHOE MOJI€ U JIEKTPOMATHUTHBIE BOJIHBI.

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

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

Jemoncmpayuu.

CBOIICTBA PJIEKTPOMATHUTHBIX BOJIH.

HNurepdepenius u nudpaxius cBera.

Jlabopamopuvie pabomul u onvimel.

W3yyeHue CBOMCTB 3JIEKTPOMATHUTHBIX BOJH C MOMOIIBIO MOOMJIBHOIO
TenedoHa.

[IpoBeeHrEe OMBITOB 10 HAOIIOACHUIO UHTEPPEPEHIINH U TUDPAKIIUK CBETA.

Pa3zgea 11. CBeroBble siBJICHHS.

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

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

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

Paznoxenue Oemoro cBera B crekTp. Onbitel HetoTona. Croxenwue
CIEKTPAJIbHBIX LBETOB. J{ucniepcus cBeTa.

Hemoncmpauuu.

[TpssMosMHEHOE PACIPOCTPAHEHNUE CBETA.

OTtpaxeHue cBeTa.

[Tomy4yenune n300paxeHU# B TIIOCKOM 3€pKaJie.

[IpenomiieHue cBera.

OnTuuecKkuii CBETOBO/I.

Xon nyuyel B coOuparole JIMH3e.

XO0J ny4yelr B pacCeuBaIOIIEH JIMH3E.

[Tomyuenue n300pakeHU ¢ TOMOIIBIO JTUH3.

[Tpunuun geictBus GoroanmnapaTa, MUKPOCKOIA U TEJIECKOIIA.

Monenb riasa.



Pa3noxenue 6eoro cBera B CIEKTP.

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

Jlabopamopuvie pabomul u onvimol.

HccnenoBanre 3aBUCUMOCTH YIVIA OTPaXEHUST CBETOBOIO Jiyda OT YyIJia
MaJICHUS.

W3yyeHnue CBOMCTB N300paKEHUSI B INIOCKOM 3€pKalie.

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

[Tonyuenue n300paxeHuit ¢ TOMOLIBI0 COOMPAIOIICH JTNH3BI.

Omnpenenenre (POKyCHOro pacCTOSIHMSL M ONTUYECKON CHIIbI coOuparomien
JINH3BI.

OnBITHI IO Pa3JIOKEHUIO OEJIOr0 CBETA B CIIEKTP.

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

Paznen 12. KBaHnTOBbBIE SIBJICHUS.

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

PagnoaktuBHocTh. Anbda-, 6eta- u raMma-uznydyeHusi. CTpoeHHue aTOMHOTO
anpa. Hykionnas wmoxaens aromHoro sapa. W3orombel.  PaamoakTuBHBIE
npeBpanieHus. [lepuon monypacnaga atoMHbixX siaep. JleicTBue paguoaKTUBHBIX
W3JIyYEHUH HA )KUBBIE OPraHU3Mbl. 3alUTa OT PAIHOAKTUBHOTO U3ITyYECHUS.

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

Hemoncmpauuu.

CrieKTpbl U3ITyYEHHUSI U TTOTJIOLICHUS.

CrexTpsl pa3In4yHbIX Ta30B.

CnekTp Boaopoa.

Hab6mronenue TpekoB B kamepe Bunbcona.

PaboTa cuérunka HOHU3UPYIOUINX U3ITYyYEHUH.

Perucrtpanus n3nydeHus: IPUPOJIHBIX MUHEPAJIOB U MPOIYKTOB.

Jlabopamopuvie pabomul u onvimaol.

HabGnrogenue CruionHbIX U JIMHEWYAThIX CIEKTPOB U3ITyUCHHUS.

HccnenoBanre TPEKOB: U3MEPEHUE PHEPIUU YACTHULIBI 10 TOPMO3HOMY ITYTH
(mo dhoTtorpadusam).

W3mepenne paanoakTUBHOTO (oOHA.

IHoBTOPUTEIBLHO-0000 1AM MOAYTb.



[ToBTOpHUTENHEHO-00001AI0MINI MOTYIb TIPEIHA3HAYEH JIsl CUCTEMAaTU3alun
u  0000IEHWS TPEIMETHOTO  COACP)KAHWSA H  OMbITa  JICSITCIBHOCTH,
npUOOPETEHHOTO MPU M3YYEHHH BCEro Kypca (pu3mku yriayOiaEHHOTO ypoBHS, a
TaKKe ISl IOJIFOTOBKM K OCHOBHOMY TOCYapCTBEHHOMY 3K3aMeHY 10 (HU3HKeE.

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

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

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

BBITIOJTHEHUE JIA0OPATOPHBIX padOT U OMBITOB (BKJIOYAst PaOOTHI U OMBITHI U3
NepeuyHel K paszfenaMm Kypca) B YCIOBHUSAX CaMOCTOSATENIBHOIO IJIAHUPOBAHUS
IPOBEJICHUS UCCIIE0BaHMs, BbIOOpa 1 000CHOBAaHUSI METOAA U3MEPEHMSI BEIUUNH,
COOPKH 3KCIIEPUMEHTAIBHON YCTaHOBKHU;

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

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

N3ydeHre MOBTOPUTEIBLHO-0000IIAIONIETO MOJIYJIS MOXKET 3aKaHUMBATHCS
MPOBEICHUEM JMArHOCTUYECKON padOThl 3a Kypc (DU3UKH YIIIyOJIEHHOIO YPOBHS,
BKJIFOYAIOIIEH 3a/laHds Pa3sHOrO YpPOBHS CIIOXKHOCTH. Pe3ynbTaThl BBINOIHEHUS
JMarHOCTHYECKON paboThl MOTYT MOKa3bIBaTh CTENEHb TOTOBHOCTH O0YYarOIINXCs
K OCHOBHOMY TOCyJapCTBEHHOMY JK3aMeHy 1o (Qu3uKe, a TaKxke
CBUJIETEIBCTBOBATH O JOCTUTHYTOM YPOBHE €CTE€CTBEHHO-HAYYHOU IPaMOTHOCTH.



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

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

JIMYHOCTHBIE PE3YJIBTATDBI

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

o I)nampuomuuecxkozo éocnumanus:

MPOSIBJICHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHUHCKOMN
bu3nUecKoil HayKH;

[IEHHOCTHOE OTHOIIIEHHE K IOCTHXKEHHUSIM POCCUNUCKHUX YUEHBIX-(DU3UKOB;

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

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

OCO3HAHHE BAXKHOCTH MOPAIbHO-ITUYECKUX MPHUHIUIOB B JEATCIHHOCTH
Y4EHOTO;

o 3)acmemuueckozo 60CHUMAHUA:

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

e 4)uennocmu HayuHo20 NO3HAHUA:

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

OpUEHTAalUsl B JCSATEIBHOCTA HAa COBPEMEHHYIO CHCTEMY HAy4HBIX
MpeCTaBICHUM 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUSI IPUPO/IBI;

pa3BUTHE HAY4YHOH JHO003HATEIHLHOCTH, HMHTEpPEca K HCCIeI0BATEIbCKON
JEATEIIbHOCTH;

e 5)popmuposanusn Kynomypel 300p06bsa u IMOUUOHATLHO20 O1A20N0YHUA:

OCO3HAaHMUE IIEHHOCTH Oe30macHOro oOpa3a KU3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpE, BaXXHOCTH MpaBuil 0O€30MacHOr0 TMOBEACHUS Ha
TpaHCIOpPTE, Ha JOpOorax, C OJJIEKTPUUYECKUM M TEIUIOBBIM O0OpYIOBAHHEM B
JIOMAIITHUX YCIIOBHUSIX;

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



e 6)mpyooeozo eocnumanus:

aKTUBHOE YYacTHE B pPEIICHUM MPAKTUYECKUX 3ajad (B pamMKaxX CEMbH,
oOpa3oBaTeIbLHON OpraHu3aIiy, ropoja, Kpas) TEXHOJOTUYECKONH M COIMaIbHOM
HaIpaBJICHHOCTH, TPEOYIOIIUX B TOM YUCIIE U PU3NYECKUX 3HAHUIM;

HMHTEPEC K MPAKTUYECKOMY U3yUEHHUIO Mpodeccuid, CBI3aHHBIX ¢ (HU3UKOI;

o 7)IK0S102UUECKO20 60CRUMAHUA:

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

OCO3HAaHHME TJI00aTBHOTO XapakTepa JKOJIOTMUECKHX MpoOJeM M IMyTed HuX
pelieHus;

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

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

MOBBLIIIICHWE YPOBHA CBOEH KOMIIETEHTHOCTH uepe3 MPaKTHUYECKYIO
JEATEIIbHOCTD;

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

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

IUIAHUPOBAHUE CBOErO PAa3BUTUS B TPHOOPETECHUH HOBBIX (PU3MUECKHUX
3HAHUU;

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

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

METANPEAMETHBIE PE3YJIbBTATHI

B pesynabTaTe OCBOCHHS TpOrpaMmbl MO (U3UKE HA YPOBHE OCHOBHOTO
oO1iero 06pa3zoBanus y o0ydaronierocs: OyayT chopMUpOBaHbl MeTanpeaAMeTHbIe
pe3yJabTaThl, BKIFOYAIOIINE TI03HABATEIbLHBIC YHUBEPCATbHBIC YICOHbBIC CHCTBUS,
KOMMYHUKATHBHBIC  yHUBEpPCAJIbHBIC  Y4COHBIC  JCHCTBUA,  PETYJIATUBHBIC
YHUBEPCAIbHBIC YI€OHBIE TEUCTBUS.

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



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

BBISIBIIATh TPUYUHHO-CIICJICTBEHHBIC CBS3U TPH HW3YYEHUU (DU3NIECKUX
SBJICHMA M TIPOIIECCOB, J€NaTh BBIBOJBI C HCIOJIb30BAHUEM JCNYKTUBHBIX U
WHIYKTUBHBIX  YMO3aKJIIOYEHHH, BBIJBUTaTh THUIOTE3bl O  B3aMMOCBS3SIX
(bU3UYEeCKUX BEINYHH;

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

ba3zoBble ucciaeaoBare/ibCKue 1eiCTBUA:

MCIIOJIB30BaTh BOMPOCHI KAK MCCIIEI0BATEILCKUN HHCTPYMEHT TTO3HAHMS;

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

OIICHMBATh Ha MIPUMEHUMOCTH U JOCTOBEPHOCTHh MH(OPMAIKIO, TOTYUECHHYIO
B XO/JI€ UCCJIEOBAHMS WJIU SKCIIEPUMEHTA;

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

MIPOTHO3UPOBATh BO3MOXKHOE JalIbHENIIIee pa3BUTHE (PU3UUECKUX MPOIIECCOB,
a TaKKe BBIJBUTATH TMPEIIMOJIOKEHUS 00 MX Pa3BUTHUM B HOBBIX YCIOBUAX H
KOHTEKCTax.

Pabora ¢ undpopmaunmeii:

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

aHaJM3UPOBaTh, CHUCTEMATU3UPOBATh W MHTEPIPETHUPOBATH HH(POPMALIUIO
Pa3JIMUHBIX BUJOB U (HOPM TPECTABIICHHUS;

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

CaMOCTOSITEJIbHO  BBIOMpaTh  ONTHUMalbHYIO  (QopMy  mpelncTaBiIcHUs
uHpopMalMu W WUTIOCTPUPOBATH pEIIacMble 3a7a4d HECJIOKHBIMH CXEMaMHu,
JarpaMMamu, MHOM Tpadukoil 1 UX KOMOMHAIUSIMU.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIe 1eHCTBHS:

B XOJ€ OOCYXJeHHs ydyeOHOro MmaTepuasa, pe3yJbTaTOB JIA0OPATOPHBIX
paboT W MPOEKTOB 3a/JaBaThb BOMPOCHI IO CYIIECTBY OOCYXIaeMOW TeMbl U
BBICKA3bIBaTh UJEH, HAICJICHHbIE Ha peIIeHHe 3a7aud U MOJAJep)KaHue
0J1aroKeIaTeIbHOCTH OOIICHHUS,

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

BBIpaXXaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MHUCbMEHHBIX TEKCTaX;



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

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

NPUHUMATD 1EIH COBMECTHOU AEATEIbHOCTH, OPTaHU30BBIBATh JEHCTBHS T10
e€ JOCTM)KEHHUIO: DACHpeNeNsiTh pOoJId, OO0CYXJaThb IPOLECChl U Pe3yJbTaThl
COBMECTHO paboThl, 0000111aTh MHEHHSI HECKOJIBKUX JIIOJICH;

BBINOJIHATh CBOIO 4YacTb pabOThI, JOCTUTash KaueCTBEHHOTO pe3yibTara IIo
CBOEMY HAIIPABICHUIO U KOOPAWHUPYS CBOU JCHCTBUSA C JPYTUMHU YICHAMU
KOMaH/1bl;

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

PeryasiTuBHbIe YHHBepPCAJbHbIE YUeOHbIE NeiCTBUS
Camoopranusauus:

BBISIBIIATH TIPOOJIEMBI B )KU3HEHHBIX M YICOHBIX CUTYyAIUsIX, TPEOYIONUX s
pereHus: GU3NUEeCKUX 3HAaHUM;

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

CaMOCTOSATEIILHO COCTABJIATh AJITOPUTM peIIeHUs (U3NUECKOW 3a7adul WIu
IJIaH HCCIEOBaHUS C Y4YETOM HWMEIOIMIUXCA PECYpCOB U COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEeHTUPOBATh MIpeIjiaraéMble BAPUAHTHI PEIICHUM;

JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTPOJIb, YMOIMOHAJILHBII HHTEJJIEKT:

JaBaTh aJICKBAaTHYIO OIICHKY CUTYaIlu{ U TIpeajiaraTh MaH €€ N3MCHCHMUS;

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

BHOCHUTb KOPPEKTHUBHI B JEATEIHHOCTh (B TOM YHCJE B XOJ BBITIOJIHCHHS
(GU3UYECKOro HCCIEAOBaHUS WM TPOEKTa) Ha OCHOBE HOBBIX OOCTOSTEIBLCTB,
WU3MCHUBIIIMXCS CUTYaIlUi, YCTAHOBJICHHBIX OIMMOOK, BOSHUKIIIMX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEJIU U YCIOBUSM.

CTaBUTH Ce0s HA MECTO JIPYroro YesoBeKa B XOJ€ CIopa WIH IUCKYCCUM Ha
HAy4YHYIO TEMY, TOHUMATh MOTHUBBI, HAMEPECHUS U JIOTHKY JPYTOTO.

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

ITPEAMETHBIE PE3YJ/IbTATDBI

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



WCITIOJIB30BATh MOHATHUS: (PU3NUYECKUE M XMMHUYECKHUE SBIICHUS, HAOIIOIEHNE,
DKCIIEPUMEHT, MOJIe]b, THUIOTE3a, CIAWHMIBI (U3UYECKUX BEIUYUH, aToM,
MOJIEKYJIa, arperaTHbleé COCTOSIHUA BellecTBa (TBEPAOE, )KUAKOE, ra3000pa3Hoe),
MEXaHUYeCKOe JBWKEHUE (paBHOMEpPHOE, HEpPaBHOMEPHOE, MPSMOJIMHEHHOE),
TpPaeKTOpHsi, PaBHOJCHCTBYIOIAsl cuj, aeopmanusa (ympyras, IUIacTUYecKas),
HEBECOMOCTb, COOOILAIOIINECS COCYIbI;

YBEpPEHHO pa3nu4varh sBieHus (auddy3us, TEMIOBOE IBMIKEHUE YAaCTHIL
BEIIIECTBA, PABHOMEPHOE JBWXKEHUE, HEPAaBHOMEPHOE JBWKEHHUE, WHEPIUS,
B3aMMOJICUCTBHE TEJ, PABHOBECUE TBEPJBIX TEJl C 3aKPEIIEHHON OChIO BpalleHUS,
nepenayda JaBlieHUs TBEPIBIMU TeJIaMH, KUAKOCTSIMU W Trazamu, aTMoc(epHoe
JIaBJICHNE; TJIaBaHKE TEJI, IPEBPAILCHHUS MEXaHUYECKOW SHEPTUH) MO OMUCAHUIO UX
XapaKTepHBIX CBOWCTB M Ha OCHOBE OMBITOB, JAEMOHCTPUPYIOIIUX JaHHOE
busnUecKoe SIBICHHUE,

pacro3HaBaTh  NPOSBICHHE  M3YYCHHBIX  (U3MYECKUX  SIBJICHUH B
OKpY’KarolieM Mupe (B TOM 4Yucie (PU3nuecKkue sIBICHUSI B MPHUPOJEC: MPUMEPHI
JBUKEHHS C PA3JIUYHBIMU CKOPOCTSIMH B JKMBOW M HEXHUBOM MPUPOJE, NCUCTBUE
CUJI TSIKECTHU, TPEHUS, YIPYTOCTU B MPUPOJAEC U TEXHUKE, BIMSIHUE aTMOC(EpHOTO
JIABJICHUSI Ha >KMBOW OpraHW3M, IUIaBaHHE PbIO, pblYard B TeJe YeJIOBEKa), MpHU
ATOM TIEPEBOJUTH MPAKTUUECKYIO 3aJady B y4eOHYIO, BBIICISTH CYIIECTBCHHBIC
CBOMCTBA (TIpU3HAKH) (DU3UUECKUX SIBJICHUI;

OMUCHIBATh HU3YyUYCHHBIC CBOMCTBA TeNl W (DU3UUYECKUE SIBJICHUS, UCIIOIB3YS
dbu3nyeckue BeIWYHMHBI (Macca, O0BEM, IUIOTHOCTH BEIIECTBA, BpEMs, ITyTh,
CpemHsisi CKOpOCTb, CUJIa YHPYrOCTH, CWJIa TSDKECTH, BEC TeNa, CUJla TPEHUS,
JaBlieHUE TBEPIOTO Teia, JaBJICHUE CTOJ0a KUIKOCTH, BBITAJKHUBAIONIAS CHIIA,
MeXaHuueckas paboTa, MOIIHOCTh, IJICYO CHJIbI, MOMEHT CHJbI, KO3 UIIUEHT
MOJIE3HOTO JICUCTBUSA MEXAaHU3MOB, KUHETHUECKAasl ¥ TIOTCHI[MAIbHAs DHEPTHs), IPU
OMMMCAHWH TIPABWJIBHO TPAKTOBATh (DU3WYECKUN CMBICT HCTOIb3YEMbIX BEJIUYMH,
uX OOO3HAUCHUS W EIUHUIBI (U3UYECKUX BEIMYUH, HAXOIUTh (HOPMYIIHI,
CBSI3bIBAIOIINE JAaHHYIO (PU3UYECKYIO BEIUYUHY C JPYTUMH BEIUYMHAMU, CTPOUTH
rpadMKu U3YYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEITUYUH;

XapakTepu30BaTh CBOMCTBAa T, (PU3MYECKHE SIBJICHUS U MPOIECCHI,
UCIIOJIB3Yys MpaBUjia CI0XKEHUsl Cuil (BAOJb OJHOM mpsiMoi), 3akoH ['yka, 3akoH
[lackans, 3akoH Apxumena, MPaBUJIO paBHOBeCcHs pblyara (00Ka), «30J0TOE
MPaBUJIO» MEXAaHWKU, 3aKOH COXpaHEHUsS MEXaHMYECKOW DSHEpPruu, NpH STOM
JIaBaTh CJIOBECHYIO (DOPMYIHMPOBKY 3aKOHAa M 3alUCHIBATh €r0 MAaTeMaTHYeCKOe
BBIPAKEHUE;

CTPOUTH MPOCTHIC (PU3MUECKHE MOJEIN PeaTbHBIX OOBEKTOB, MPOIIECCOB H
SABJICHUM, BBIJEIATh IPU STOM CYIIECTBEHHbIE U BTOPOCTEIIEHHBIE CBOMCTBA



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

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

pemars pacuéTHble 3aAaud (B 2—3 IEHCTBUSA) MO M3y4yaeMbIM TeMaM Kypca
(bu3uKy, BIOKMpas aIeKBaTHYIO (PU3HUYECKYIO MOJEINb, C UCIOJIb30BAHUEM 3aKOHOB
1 (HOpMYyII, CBA3BIBAIOIMINX (PU3NYECKUE BEIMUMHBI, 3aMMUCHIBATh KPATKOE YCIOBHE
U DPa3BEPHYTOE pEIICHHE 3a/layd, BBIABISATH HEJOCTAIOIIME WIM H30BITOYHBIE
JaHHble, OOOCHOBBIBATH BBIOOP METOJA pELIEHUS 3aJauyM, MHCIOJIb30BaTh
CIPAaBOYHBIE JaHHBIC, NMPOBOJUTH MaTeMaTHUYECKUE MpeoOpa3oBaHUS M PacUETHI,
OLICHWBATh PEATMCTUYHOCTh TMOJYYECHHOTO 3HAYeHUs (PU3MUECKOW BETMYMUHBI H
OTIPENETSATh Pa3MEPHOCTh (PU3UYECKOW BEIWYUHBI, TOTYYCHHON MPH PEIICHUU
3a]auH;

pacrno3HaBaThb MPOOJEMBI, KOTOpPbIE MOXHO PpEUIMTh MpPU MOMOUIH
buznyecKkux METOAOB, W TpejaraTh OPUEHTHPOBOYHBIA CIOCOO peIIeHHs, B
ONMCAaHWU  WCCIEIOBAHMS  pPAaclo3HaBaTh  MPOBEPSEMOE  MPEATOIOKEHHUE
(runotesy), UHTEPIPETUPOBATH MOJYUYEHHBIN PE3ybTaT;

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

IPOBOAUTH TpPSMbIE ¥ KOCBEHHBIE HW3MEpeHUs (U3NYECKUX BEITUYHH
(paccTosiHUE, TPOMEXKYTOK BPEMEHH, Macca Tena, 00bEM Telna, Chiia, TeMIeparypa,
IUIOTHOCTh JKUAKOCTH M TBEPJOTO Teja, CUja TPEHHUS CKOJBXEHMS, J1aBJICHUE
BO3/lyXa, BBITAJKMBAIOIIAs CHUJIA, JACUCTBYIOUIas Ha MOTPYXEHHOE B >KUJKOCTh
TEI0, KOAI(PPUIMEHT TOJIE3HOrO  JEWCTBUS  NPOCTHIX  MEXaHU3MOB) C
UCIIOJIb30BAaHUEM aHAJIOTOBBIX U LMU(PPOBBIX NPUOOPOB, OOOCHOBBIBATH BBIOOP
METOJla W3MEpeHUs, (PUKCUPOBATHh IOKa3aHHUs MNPUOOPOB, HAXOAUTH 3HAUCHUE
U3MEPSIEMOM BETMUYMHBI C TIOMOIIBIO0 YCPEAHEHUS PE3YJIbTaTOB CEPUU U3MEPEHUN U
OLIEHUBATh MOTPEIIHOCTh U3MEPEHUN;



IPOBOANUTH HECIIOXKHBIE JKCIIEPUMEHTAJIbHbIE HCCIEAOBAaHUS 3aBUCUMOCTEN
¢u3nyecKuX BENUYHMH (3aBUCHUMOCTH IMyTH PaBHOMEPHO IABMXKYIIETOCS Tela OT
BPEMEHH JBWKCHHS Tea, CUJIbl TPEHHUS CKOJBXKEHHUS OT CHJIBI HOPMAJIbHOTO
JaBJICHUs, KayecTBa OOpaOOTKM IOBEPXHOCTEW Te€d M HE3aBUCHUMOCTH CHUJIbI
TPEHMsI OT IUIOLIAJM COINPUKOCHOBEHUS TEJ, CHUJIbl YINPYrOCTH OT YJUIMHEHUS
IPYKUHBI, BBITAJKWBAIOMIEH CHJIBI OT 00BbEMa MOTPYKEHHON 4YacTU Tela U OT
IJIOTHOCTH KUAKOCTH, €€ HE3aBHCHUMOCTH OT IUIOTHOCTU Te€Ja, OT IIyOWHBI, Ha
KOTOPYIO MOTPY’KEHO TEJ0, YCIOBUM IJIaBaHUS TeJl, YCIOBUN paBHOBECHUS pblyara
U OJIOKOB): COBMECTHO C YyuuTeleM (QOpMyJIUpOBaTh 3adadyy U THUIOTE3Y
UCCIIEJOBAHMSI, CaMOCTOSTEIbHO IUIAHUPOBATH HCCIIEIOBAHUE, CaMOCTOSTEIbHO
coOMpaTh HKCIEPUMEHTAIBHYIO YCTAaHOBKY C WCIIOJIb30BAHUEM WHCTPYKIIUH,
MPECTaBIISTh MOTYYCHHBIE 3aBUCUMOCTH (DU3UUECKUX BEJIMYUH B BUJAC TAONIHUIl U
rpaUKoB, OLEHUBaTh MOTPEIIHOCTH, JelaThb BBIBOJABI [0 pe3yJibTaTaM
UCCIIEIOBaHMUS;

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

YKa3bIBaTh MPHUHIIMIIBI AEHCTBUS MPUOOPOB M TEXHUYECKUX YCTPONCTB: BECHI,
TEPMOMETpP, JIUHAMOMETp, COOOLIAaloIIMecss COCylbl, OapoMeTp, phblyar,
MOJIBUYKHBIA U HEMOJBUKHBIN OJIOK, HAKJIIOHHAS! TJIOCKOCTb;

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

UCTIONB30BaTh CXEMBl U CXEMAaTUYHBbIE PHCYHKH H3YYCHHBIX TEXHUYECKHX
YCTPOMCTB, HM3MEPUTEIbHBIX MPUOOPOB M TEXHOJOTUYECKUX MPOLECCOB IpHU
pelieHny Y4eOHO-IPaKTUYECKUX 3a/1a4;

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

OCYUIECTBJISATH OTOOP UCTOUYHUKOB UH(MOpMAIMKU (PU3UUECKOTO CONECPKAHUS B
WHTepHeTe, caMOCTOSTENBHO (HOPMYIHMpYsT IHOMCKOBBIM 3ampoc, Ha OCHOBE
UMEIOUINXCA 3HAHUM M TMYyTEM CpPaBHEHHUS pPAa3jIMYHBIX HCTOYHUKOB BBIICIATH
uHpOpMAIIMIO, KOTOpas  SIBISIETCS MPOTUBOPEYMBOM WM  MOXKET  OBITh
HEJIOCTOBEPHOM;



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

cOo3/1aBaTh COOCTBEHHBIC KpATKUE MHCbMEHHBIE W YCTHBIE COOOIIEHUS Ha
OCHOBE 2—3 HCTOYHUKOB MH(pOpMaluu (U3NYECKOTO COJICpPKAHHS, B TOM UHUCIE
nyOIMYHO JAeNaTh KpaTKUe COOOMIEHHS O pe3ysbTaTax MPOEKTOB WM Y4eOHBIX
UCCIICIOBAaHHUM, TPU STOM TPAMOTHO HCIIOJIB30BaTh W3YUEHHBIH TMOHATHHHBINA
anmapar Kypca GU3UKH, COMPOBOKIATH BHICTYIUICHUE NTPE3EHTALINEH;

OpU BBIIOJHEHUN YYEOHBIX IIPOEKTOB U UCCIENOBAaHUM pacHpeneniTh
00SI3aHHOCTH B TPYIINIE B COOTBETCTBUU C IMOCTaBJICHHBIMH 3aJauaMu, CICTUTH 3a
BBITIOJTHEHUEM TUIaHA JEHCTBHUM, aJleKBaTHO OIICHUBATh COOCTBEHHBIA BKJIAJI B
NESATENIbHOCTh ~ TPYIIbI, BBICTpaUBaTh KOMMYHUKATHUBHOE B3aMMOJICHCTBUE,
YUUTBIBasi MHEHUE OKPYKAIOIIHX.

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

UCIIOJIb30BaTh MOHATUS (Macca M pa3Mepbl MOJIEKYJ, TEIUIOBOE IBUKEHHE
aTOMOB M MOJIEKYJI, arperaTtHble COCTOSIHMSI BELIECTBA, KPUCTAJUIMYECKHE U
amop(HbIE Tena, HACBIIIEHHBI W HEHACBIIIEHHBIA Map, CHOCOObl M3MEHEHUS
BHYTPEHHEW DJHEPIrUM, OJJEMEHTAPHBIA OJJIIEKTPUYECKUN 3apsl, IPOBOIHUKH,
NOJIYIPOBOJHUKH, TU3IEKTPUKHA, HICTOYHUKHN ITOCTOSTHHOTO TOKA, AJIEKTPUUECKOE U
MarHUTHOE TIOJIsl, ONTHUYECKass CUCTeMa) U CHMBOJIMYECKUN SA3BIK (PU3HMKHU TNpU
pElIeHUH YYEOHBIX U MPAKTUUYECKUX 3a/]a4;

YBEPEHHO pa3linyaTh SIBJIICHUS (TEIJIOBOE paclIMpeHHe (C)KaTue), TEIIOBOe
paBHOBECHE, MOBEPXHOCTHOE HATSKEHUE, CMAYMBaHUE, KalWUIIPHBIE SBICHUS,
UCIIapeHue, KOHJAEHCAIWs, IUIABJICHUE, KPHUCTAJUIM3AlMsl, KHUIEHHE, CIOCOObI
Terionepeaayu (TerIonpoOBOAHOCTb, KOHBEKIIMS, U3TyUEHHUE), TEIIOBbIE MOTEPH,
ANEKTpU3aLUsl TeJ, B3aUMOJCHCTBUE 3aps/ioB, JCHCTBUS DJEKTPUUYECKOTO TOKA,
KOPOTKO€ 3aMbIKaHHE, B3aUMOJIEHCTBUE MArHUTOB, IEHCTBUE MATHUTHOTO MOJIsl HA
IPOBOJHUK C TOKOM) II0 ONHMCAHUID HMX XapaKTEPHBIX CBOMCTB M HAa OCHOBE
OTIBITOB, AEMOHCTPUPYIOIIUX JaHHOE (PU3NUECKOE SBIICHUE;

pacno3HaBaThb — NPOSBICHHE  M3YYEHHbIX  (U3MYECKUX  SIBJICHUU B
OKpyXxaromeM wmupe (B TOM uucie (U3HYECKUE SIBICHHUS B MPUPOIE:
NOBEPXHOCTHBIE M KallWJUISIPHBIE SBJICHHUS B MPUPOJE, KPUCTAIBI B IMPHUPOJIE,
uznyyenue CoiHia, 3amep3aHue BOJ0EMOB, MOPCKHE Opu3bl, 00pa3oBaHUE POCHI,
TyMaHa, WHEs, CHEra, JJIEKTPUYECKUE SIBICHUS B aTMocdepe, SIEKTPUYECTBO
’KUBBIX OPTraHW3MOB, MarHUTHOE M0Jie 3EMIIH, JPEid MOIOCOB, pOIb MArHUTHOTO
noyiss JUisl KU3HM Ha 3emJjie, MOJSIPHOE CHSHUE), TpPU HSTOM MEPEBOAMTH



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

OMMUCHIBATh HU3YyUYECHHBIC CBOMCTBA TeN W (DU3UUYECKUE SIBICHUS, UCIOJIb3YS
dbu3nyeckue BEIUYUHBI (TeMmIlepaTypa, BHYTPEHHSII DJHEpPrusi, KOJIHUYECTBO
TEIJIOThI, paboTa rasa, yielbHas TEMJIOEMKOCTh BEIECTBA, YAEJbHAs TEIIoTa
IJIABJICHUSI, YJeJbHasl TEIUIoTa MapooOpa3oBaHMs, YyJEJIbHAsl TEIUIOTa CropaHus
TOTUTHBA, KOA(DPHUITUEHT MOJIE3HOTO ICUCTBHS TEINIOBOW MAITUHBI, OTHOCUTEIhHAS
BJIQXHOCTh BO3/JyXa, DJEKTPUYECKHM 3apsi, CuUjla TOKa, DJIJIEKTPUUYECKOe
HaIpsHKEeHUE, COMpOTHBIEHHE NpoBoAaHUKa, DJ[C B 1enM MNOCTOSHHOTO TOKA,
AIEKTPUUECKOE YAEJIbHOE COMPOTHBJICHUE BEIIECTBA, paboTa U MOIIHOCTh
AIIEKTPUYECKOTO TOKA), IPU OMKUCAHUM MTPABUIBHO TPAKTOBATh (PU3UUECKUM CMBICI
UCIIOJB3YEMbIX BEIUYUH, MX O0O3HAYEHUS W E€AUHUIBI (PU3HYECKUX BEIUYUH,
HaXOoJUTh (OPMYJIbI, CBA3BIBAIONIUE JTAHHYIO (U3UYECKYIO BEJIMYUHY C JAPYTUMU
BEJTMYMHAMU, CTPOUTH IpadUKN U3yYCHHBIX 3aBUCUMOCTEN (DU3MUECKUX BEJIMUWH;

XapakTepu3oBaTh CBOMCTBAa T, (PU3UYECKUE SIBJICHUS U MPOIECCHI,
WCIIOJIb3Ys OCHOBHBIC MOJIOKEHUSI MOJIEKYJISPHO-KUHETUYECKOW TE€OPUU CTPOCHUS
BEILIECTBA, YpaBHEHUE TEIJIOBOro OajiaHCa, 3aKOH COXPAaHEHHUS SJIEKTPUYECKOIO
3apsina, 3akoH KylioHa, NpUHLMN CYNEPNO3ULUU 3JIEKTPUUECKUX MOJICH, 3aKOH
Owma nst yyacTka menu, npasuia Kupxroda, 3akon OMa ajist moaHOM 1enu, 3aK0H
Jxoyns-JleHiia, 3aKOH COXpaHEHHUs SHEPruHu, MPU ITOM pa3audaTh CIOBECHYIO
(GbopMyJIHPOBKY 3aKOHA M €T0 MaTEMaTUYECKOE BHIPAYKEHHUE;

CTPOUTH MPOCTHIC (PU3MUECKHE MOJEIN PeaTbHBIX OOBEKTOB, MPOIIECCOB U
SABJICHUM, BBIJECIATH IPU STOM CYIIECTBEHHbIE M BTOPOCTEIICHHBIE CBOICTBA
00BEKTOB, IIPOIIECCOB, SABICHUMN, MPUMEHATH (PU3HUESCKHE MOJICTH JIJIs1 OOBSICHCHHS
(bU3UYECKUX MPOIECCOB U pelIeHUs Y4eOHBIX 3a/aY;

OOBSICHATH (PU3HUECKHUE SIBJICHUS, MPOIECCHI U CBOWMCTBA TEJ, B TOM YHUCJIE U B
KOHTEKCTE€ CHUTyallud MPaKTUKO-OPHUEHTUPOBAHHOIO XapakTepa, M pelaTh
KaueCTBCHHBIC 3a7aud, B TOM YHCJIE TPEOYIOIMNUE UHCICHHOTO OICHUBAHUS
XapaKTePHBIX 3HAYCHUN (PU3MYECKUX BEIMYMH, IIPU 3TOM BBIOUpATH aJCKBATHYIO
(U3UYECKYIO MOJIEJb, BBISBIISITh MPUUYUHHO-CIICICTBEHHBIE CBS3U M BBICTPAUBATh
JIOTUYECKYIO0 ILEMOYKY PpacCyKIEHUM C OIOPpOM Ha M3YYEHHBIE CBOMCTBA
bu3NYecKuX SBICHUM, (PU3NUECKHUe 3aKOHBI, 3aKOHOMEPHOCTH ¥ MO/IEIH;

YBEPEHHO pellaTh pacu€THbIC 3ajadu (C Omopoil Ha 2—3 ypaBHEHMS) IO
M3yyaeMbIM TeMaM Kypca (pu3MKu, BHIOHpasi aJeKBaTHYI0 (HU3UYECKYIO MOJIEIb, C
UCIIOJIb30BAaHUEM 3aKOHOB M (HhOPMYJ, CBA3BIBAIOIIUX (PU3MYECKHE BEIMYMHBI,
3aMUChIBAaTh KPAaTKOE YCJIOBHME M Pa3BEPHYTOE PEIICHUE 3a/Jaud, BBISIBISATH
HEJIOCTAOIINE WM W30BITOYHBIE TAHHBIE, 0OOCHOBBIBATH BHIOOP METOAA PEIICHUS
3a/laud, WCMOJb30BaTh CIPABOYHBIE JaHHbIE, NPUMEHATh METO/Abl aHaIu3a
pa3MepHOCTEH, UCMONb30BaTh IpaduuecKkre METOAbl PElIeHUs 3aj]lay, MPOBOJIUTH



MaTeMaTHYeCKUe TMpeoOpa3oBaHus U PAcu€Thl, OIEHUBATh PEATUCTUYHOCTH
MOJyYEHHOTO 3HAYeHUs (U3MUECKON BEIMYMHBI U OMPEICNATh Pa3MEPHOCTh
bu3nYECKOi BETNYNHBI, MTOTYYCHHON PU PEIICHUH 3a]a4H;

pacro3HaBaTh MPOOJEMBbI, KOTOPHIE MOXHO pEUIUTh MpU  [OMOIIU
bu3MUecKuX METOJI0B, M MpeajiaraTb OPUEHTUPOBOYHBIM CHOCOO pelleHus, B
ONMCAaHWUU  UCCIEIOBAHMS  pPAaclo3HaBaTh  MPOBEPSEMOE  MPEATOIOKEHHUE
(rumoTtesy), UHTEPIPETUPOBATH OTYUYEHHBINH PE3ybTAaT;

MIPOBOJIUTH OMBITHI MO HAOMIOACHUIO (DU3UYECKUX SIBJICHUN WU (PU3NYECKUX
CBOMCTB TeJ (KanmWJUISIpHbIE SIBJIICHUSA, 3aBUCHMOCTH JABJIEHUS BO3JyXa OT €ro
o0béMa W TeMmepaTyphl, CKOPOCTH IIpoLiecca OCThIBaHMS (HArpeBaHus) IpH
U3Jy4eHUH OT LIBETa H3JIydarouledl (MOIJIOMIAaroneil) MOBEPXHOCTH, CKOPOCTh
UCIIAPEHUsT BOJBI OT TEMIIEPaTyphl JKUAKOCTH W IJIOMAAM €€ MOBEPXHOCTH,
AIIEKTpU3aLUs TNl U B3aUMOJCHCTBHE AJIEKTPUUECKUX 3apsiioB, B3aUMOJECHUCTBUE
HOCTOSIHHBIX MarHUTOB, BU3YyaJIN3allisl MArHUTHBIX MOJIE€H NOCTOSTHHBIX MarHUTOB,
JEHCTBUSI MarHUTHOTO TIOJII Ha TMPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHUTA,
CBOMCTBA 3JIEKTPOABUTATENS TOCTOSHHOTO TOKa): (OPMYyIHUPOBATH MPOBEPSIEMOE
NpeanosjoxkeHue (rumore3y) O  BO3MOXKHBIX — PE3ysbTaTax  HaOIIOJEHUM,
CaMOCTOATENILHO COOMpPATh YCTAHOBKY M3 M30BITOYHOTO Habopa 00OpyHOBaHWS,
OIKCHIBATh XOJ1 ONbITa U (POPMYIHPOBATH BHIBOJBL;

IPOBOAUTH TpPSMbIE M KOCBEHHBIE W3MEpEHUs (PU3MYECKUX BEITUYHH
(TemmepaTypa, OTHOCHUTENbHAs BIAXKHOCTH BO3JyXa, CHJa TOKa, HaIpsDKEHUE,
ylenabHas TeIUIOEMKOCTh BEIECTBA, CONPOTHBIICHWE IPOBOJHUKA, padboTa Hu
MOIIHOCTh 3JIEKTPUYECKOTO TOKA) C MCMOJb30BAaHUEM AHAJOTOBBIX U LIU(PPOBBIX
pubOpPOB, 0OOCHOBBIBATH BHIOOP MeETOJa M3MepeHus, (UKCHPOBATH TMOKA3aHUS
npuOOpOB, HAXOAUTH 3HAUYCHUE U3MEPSEMON BEIMYUHBI C MOMOIIBI0 YCPETHEHUS
PE3YyIBTATOB CEPUM U3MEPEHUM U OLICHUBATH MOTPENTHOCTh U3MEPEHUM;

IPOBOANUTH HKCIIEPUMEHTAJIbHbIE MCCIIECIOBAHMS 3aBUCUMOCTEH (PU3NYECKUX
BEJIMYMH (3aBUCHMOCTH JIaBJICHHUS BO3AyXa OT €ro o0béMa M HarpeBaHUs WIIU
OXJTKICHHMSI, UCCIIeIOBAHUE SIBJICHUS TEIUI000MEeHa TP CMEITMBAaHUH XOJIOJIHOMN U
ropsueld BOABI, 3aBUCUMOCTH COIMPOTUBJICHHS TPOBOJHWUKA OT €ro JJIUHBI,
IUIONIAIA  TOMEPEYHOTO CEYCHHS U YACITHbHOTO COMPOTHBIICHUS BEIIECTBA
IPOBOJHMKA, CHUJIBI TOKA, MPOTEKAIOIIETO Yepe3 MPOBOJHUK, OT HAIpPSDKEHHS Ha
IPOBOJIHUKE, MCCIEIOBAHUE IOCIIEI0BATEIbHOTO U MapaJlIeIbHOIO COEIMHEHUN
IIPOBOJHHUKOB): COBMECTHO C y4HTelneM (opMyaupoBaTh 3aaadyy M THIIOTE3Y
UCCJIEIOBAHMSI, CAMOCTOSITEIBHO IUIAHUPOBATh MCCIEIOBAHUE, CAMOCTOSITEIbHO
coOUpaTh HKCIEPUMEHTAIBHYIO YCTAaHOBKY C HCIIOJIb30BAHUEM HWHCTPYKIUH,
IPEJCTaBIISTh MMOJTYYSHHbIE 3aBUCUMOCTU (DPU3HUECKUX BEJIUYUH B BUAE TAOJHUIl U
rpadukoB, OLEHUBATh MOTPEIIHOCTH, JelaTh BBIBOJbI IO pe3yibTaTam
UCCJIeIOBAHNUS,



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

XapaKTepU30BaTh MPUHIUIBI JEHCTBUS U3yUYEHHBIX MPHOOPOB, TEXHUYECKUX
YCTPOMCTB M TEXHOJOTHYECKUX MPOIECCOB C OMOPOM Ha MX OmHcaHus (B TOM
YuClIe: CUCTEMa OTOIUICHUS JOMOB, TMTPOMETp, MapoBas TypOWHA, aMIEpMETp,
BOJIbTMETP, CUETUYHK AJIEKTPUUECKON IHEPTHH, dJIEKTPOOCBETUTEIbHBIE MPUOOPHI,
HarpeBaTelIbHbIE  3JEKTPOnpHOOpbl  (IPUMEpPBI), MNPEJOXPAHUTENIH U HX
NpUMEHEHUEe B OBITY W TEXHUKE, NPUMEHEHUE IOCTOSIHHBIX MArHUTOB,
AJIIEKTPOMArHUTOB, 3JEKTPOJIBUTATEIh MOCTOSIHHOTO TOKA), MCIOJb3Ys 3HAHUS O
CBOMCTBAaX (PU3MUECKUX SABJICHUM, HEOOXOAUMble (PU3UUECKHE 3aKOHBI U
3aKOHOMEPHOCTH;

pacno3HaBaThb IMPOCTBIE TEXHUYECKUE YCTPOMCTBA U  HM3MEPUTEIbHBIC
npuOOpbl MO CXEMaM M CXEMAaTUYHBIM PUCYHKaM (KHUIKOCTHBIM TEpMOMETP,
TEPMOC, TCHUXPOMETp, TUTPOMETp, JBUTaTellb  BHYTPEHHEr0  CrOpaHus,
ANEKTPOCKOI, pPEOCTaT), COCTABJIATh CXEMbl DJJIEKTPUYECKHX Lene ¢
NOCJIEIOBATENbHBIM W TNApAJJICIbHBIM COEIMHEHHEM 3JEMEHTOB, pasjinyas
YCIIOBHBIE 0003HAUYEHMS AJIEMEHTOB JIEKTPUUECKHUX LIENeH, NCIOJIb30BaTh CXEMBI
U CXEMaTUYHbIE PUCYHKH U3YYEHHBIX TEXHMUYECKHUX YCTPOMCTB, U3MEPHUTEIBHBIX
npuOOpPOB U TEXHOJIOTUYECKUX TPOLIECCOB MPU PEIICHUU y4eOHO-TIPAKTUYECKUX
3ajay;

NPUBOAUTH MPUMEPHI (HAXOAUTH HHPOPMALIMIO O TPUMEPAX) MPAKTUIECKOTO
UCIOJIb30BaHUs (PU3MUECKUX 3HAHWU B MOBCEIHEBHOW JKM3HM ISl OOecredeHus
0e30macHOCTH TIPU OOpaIlleHuH C MPUOOpaMU W TEXHUUYECKHUMH YCTPOUCTBAMH,
COXPAaHEHHUSl 370pPOBbsI U COOJIIOJEHUS HOPM DKOJOTMYECKOTO IIOBEJICHUS B
OKPYKaIOIIEN CpeIE;

OCYUIECTBJIAThH MOUCK MH(pOpManuu Guanyeckoro cojepxxanus B UutepHere,
CaMOCTOSITENILHO (POpPMYIHpysl TIOMCKOBBIM 3ampoc, Ha OCHOBE HMEIOIIUXCS
3HaHUW M CpPaBHEHUS JIOTOJHHUTENbHBIX HCTOYHHMKOB BBIACIATH HH(POpPMAIHIO,
KOTOpas SIBJISIETCS] IPOTUBOPEUMBON I MOKET OBITh HETOCTOBEPHOM;

UCIIOJIb30BaTh NPHU BBINOJTHEHUH YYEOHBIX 3aJaHUi HAyYHO-TIOMYJSPHYIO
JUTEPATYPY (PU3NYECKOTrO COAEpKaHUs, CIPABOUYHbIE MaTepHabl, PECYPChl CETU
WuTepHer, BnaxeTs npuéMaMd KOHCIEKTUPOBAaHUSA TEKCTa, MpeoOpa3oBaHus
uH(OpMAIUU U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;

co3faBaTh COOCTBEHHbIE IUCHMEHHBIE M KpaTKUE YCTHBIE COOOIICHMS,
00001112t uH(GOPMAIUIO U3 HECKOIBKUX UCTOYHUKOB (PU3MUECKOrO COAEpKaHUs, B
TOM  4YHclie MyONUYHO  MPEACTaBIATh  PE3yNbTaThl  MPOEKTHOM  Win
MCCJIEI0BATENBCKON AEATEIBHOCTH, ITPU 3TOM I'PAMOTHO MCHOJb30BATh U3yYEHHbIN
NOHATUWHBIN  ammapar  Kypca  (U3HKM,  CONPOBOXKIATh  BBICTYIICHUE
MPE3CHTALIUEN;



MIPY BBITIOJTHEHUH yY4E€OHBIX TPOEKTOB W HMCCIICIOBAHUN (PU3MUECKHUX MPOIECCOB
pacnpenensiaTh OOS3aHHOCTH B TPYIIE B COOTBETCTBHHM C TIOCTABJICHHBIMU
3a/layaMu, CJICAWTHh 3a BBIMTOJIHCHHEM IUTaHA JCUCTBUN M KOPPEKTUPOBATH €TO,
aJIcKBaTHO OIICHMBAaTh COOCTBEHHBIM BKJIAI B  JACSITEILHOCTh  TPYIIIIHI,
BBICTpAaWBaTh KOMMYHHKAaTHBHOE B3aWMOJICHCTBHE, TIPOSBISAS TOTOBHOCTH
paspemarh KOHQIHKTHI.

K koHiy oOyueHust ¢ 9 knacce npelMeTHbIE pPe3yJbTaThl Ha YriyOJIeHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIIUXCSI YMEHUIA:

UCITIOJIb30BAaTh MOHATHUS (CUCTEMA OTCYETA, OTHOCUTEIBHOCTh MEXAaHUYECKOTO
JBUKEHHUS, HEBECOMOCTh U TMEPErpy3KH, LIEHTP TAKECTU, MEXaHUYECKUE BOJHBI,
3BYK, MH(GPa3BYyK U YJIbTPa3BYK, JJIEKTPOMArHUTHBIE BOJIHBI, PEHTICHOBCKOE
U3ITy4YeHHE, IIKaJIa 3JIEKTPOMArHUTHBIX BOJIH, HCTOYHUKUA CBETa, OJM30PYKOCTh U
JATbHO30PKOCTh, CHEKTPhl MCIIyCKaHUs M MOIJIOLIEHUs, anb(a-, Oeta- U ramma-
U3ITyYEHHUsI, U30TOIbI, sIIEpHAas U TEPMOSACPHAs SHEPreTHKa) U CUMBOIMYECKUI
S3bIK (PU3UKY TIPU PEIICHUU YU€OHBIX U MPAKTUUECKUX 33]1a4;

YBEPEHHO  pa3juyarh  sBJIEHUA (paBHOMEpPHOE U  HEpPaBHOMEPHOE
NPSIMOJIMHEWHOE JIBUKEHUE, PAaBHOYCKOPEHHOE MPSMOJUHEWHOE JBUKEHUE,
CBOOOJHOE MAaJeHHE TeJ, NABM)XEHHE MO OKPYKHOCTH, B3aMMOJICUCTBHE Tel,
PAaBHOBECHME MATEPUAIIBHOW TOYKH, PEAKTUBHOE JBHKEHHE, HEBECOMOCTb,
KojebarenpHOe JABWKEHHE (TapMOHHMYECKHE, 3aTyXalollhe, BBIHYXICHHbBIC
Kosie0aHus), PE30HAHC, BOJIHOBOE IBM)KEHME (PacIpOCTpPaHEHUE U OTPaKEHUE
3ByKa, HHTepdepeHIus U qudpakius BOIH), IPSIMOJIMHEHHOE PacIpoCTpaHEHUE,
OTPAXXEHUE M TPEIOMJICHHE CBETA, IIOJIHOE BHYTPEHHEE OTPAXKEHHUE CBETA,
pasnokeHne OeJoro cBeTa B CHEKTP W CIOXEHUE CHEKTPaJbHBIX LIBETOB,
€CTECTBEHHAsl  PAJMOAKTUBHOCTb, BO3HUKHOBEHUE JIMHEMYATOrO  CIEKTpa
U3JIyYEHHUs) MO OMUCAHUIO HX XapPaKTEPHBIX CBOICTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UUYECKOE SIBJICHUE;

pacno3HaBaThb  NPOSBICHHE  M3YYEHHbIX  (U3MYECKUX  SIBJICHUU B
OKpYXaroleM MHUpe (B TOM yucie (U3NUYECKUE SIBICHHUS B MPHUPOJE: MPWIUBBI U
OTJIUBBI, ABUXKEHUE TIaHET COJIHEUYHOM CHCTEMBI, PEaKTUBHOE JBUKECHHUE KUBBIX
OpPraHU3MOB, BOCHPHITHE 3BYKOB >KMBOTHBIMHU, 3E€MJIETPSICEHHUE, CEHCMHUYECKHE
BOJIHBI, IIyHAMH, 3XO0, LIBETA TEJ, ONTUYECKUE SIBJICHUS B IPUPOIE, OMOIOTHYECcKoe
JNEUCTBUE BUIUMOTO, YIbTPA(PHUOJIETOBOTO U PEHTTEHOBCKOIO HU3IyYEHHUIH,
€CTECTBEHHBII pPagMOaKTUBHBIA (OH, KOCMHUYECKHE JIy4YH, pPaJAHMOAKTUBHOE
U3JIy4YeHUE NPUPOJHBIX MHUHEPAJIOB JIEUCTBUE PAJMOAKTUBHBIX H3JIYyYEHUU Ha
OpraHM3M 4YeJOBeKa), MPU 3TOM MEPEBOAUTH MPAKTHUECKYIO 3a/ady B Y4eOHYIO,
BBIICJISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKU) (PU3UUECKUX SIBICHHM;

OMKCHIBATh HU3YyUYEHHBIE CBOMCTBA Tell W (DPU3UYECKUE SIBICHUS, UCIOJIb3YS
bu3ndecKkue BENWYMHBI (CpeAHSE W MTHOBEHHAas CKOPOCTh Tela TIpH



HEPaBHOMEPHOM JIB)KEHHH, YCKOPEHHUE, NMEpPEMENIEHHE NPU PABHOYCKOPEHHOM
OPSIMOJIMHEMHOM  JIBIDKEHHM,  YIJIoBasi  CKOPOCTb,  LIEHTPOCTPEMHTEIBHOE
YCKOpEHHE, CHJIa TPEHUS, CUJIa YIIPYTOCTH, CUJIA TSKECTH, YCKOPEHHE CBOOOIHOTO
NaJIcHUs, BEC TeJa, LIEHTP TSKECTH TBEPJOTO Teja, UMILYJIbC TeJla, UMITYJIbC CUIIBI,
MOMEHT CHJIbl, MEXaHHYECKasi paboTa U MOLIHOCTb, TOTEHIIMAJIbHAS SHEPTHUs Tena,
MOJHITOrO HaJl MOBEPXHOCTHIO 3€MJIM, TOTEHIMATbHAS YHEPTUS CKATOU MPYKUHBI,
KHMHETHYECKasi JHEprus, IOJIHAs MEXaHW4YeCKas SHEprusi, MEpHoJ M YacToTa
Kosie0aHul, MepuoJ MaTEMATUYECKOTO U MPYKUHHOIO MasTHUKOB, JIMHA BOJIHBI,
IPOMKOCTh 3ByKa M BBICOTA TOHAa, CKOPOCTb CBETa, IOKAa3aTelb IPETOMIICHUS
Cpelpl), TMpH ONHMCAHWU TPABUIBHO TPAKTOBAaTh  (PU3MUECKHM  CMBICIT
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHUs] M €IUHULBI (PU3NYECKHUX BEIUYUH,
HaxXoJuTh (OPMYJIbI, CBA3BIBAIOUIUE AHHYIO (PU3UYECKYIO BEJIMYMHY C APYTUMU
BEJIMYMHAMU, CTPOUTH I'paUKHU U3YyUEHHBIX 3aBUCUMOCTEN (PU3UYECKUX BEJINYMH;

XapakTepu30BaThb CBOMCTBA Ted, (U3UYECKUE SIBICHHUS M  IPOLIECCHI,
UCIIOJIb3Ysl 3AKOH COXPAHEHUsl SHEPrUH, 3aKOH BCEMHUPHOTO TATOTEHUS, TPUHIUI
CYNEpIO3ULIMA CHWJI, MPUHLHI OTHOCUTENbHOCTH ['amunes, 3axkoHbl HploTOHA,
3aKOH COXpAHEHUs MMIYJbCa, TEOPEMY O KMHETUYECKOM SHEpPruM, 3akoH ['yka,
3aKOH bepHyIim, 3aKOHBI OTpa)K€HUS U TNPEIOMIICHUS CBETa, POpMYJy TOHKOMH
JIMH3BI, TUIAHETAPHYIO MOJEJIb ATOMA, HYKJIOHHYIO MOJIETb ATOMHOTO S1pa, 3aKOHBI
COXpaHEHUs 3apsI0BO0 M MAcCCOBOI0 YHUCEN MPH SJIEPHBIX PEAKIUAX, IPU ITOM
pa3ianyaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA U €70 MATEMAaTUYECKOE BBIPAKEHUE;

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

OOBSACHATH (PU3NYECKUE SBJICHMS, MPOIIECCHl U CBOMCTBA TE€J, B TOM YHUCIE B
KOHTEKCTE€ CHUTYyallMil MpPaKkTUKO-OPUEHTHPOBAHHOIO XapakTepa, W pelaTh
KayeCTBEHHbIE 3a/ayd, B TOM 4YHCIIe TpeOylolIie YHCIEHHOTO OLIEHUBaHUS
XapaKTEPHBIX 3HAUYCHUU (PU3NYECKHX BEJMYHUH, [PU 3TOM BBIOMpATH aJIEKBATHYIO
(bU3MYECKYI0 MOJIENb, BBISBIATh MPUYMHHO-CIEICTBEHHbIE CBA3M U BBICTPAUBATh
JIOTUYECKYIO IENOYKY pacCyX AeHUH M3 2—3 1IaroB ¢ ONOpONl Ha HU3y4YCHHbIE
CBOMCTBA (PU3MUECKUX SIBJICHUM, (PU3NUECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIEIH;

YBEPEHHO pelaTh pacy€THHIE 3a7jaud M0 M3y4yaeMbIM TeMaM Kypca (PU3UKH,
BBIOMpAsl aJeKBATHYIO (PU3UYECKYIO MOJIETb, C HCIOJIb30BAHUEM 3aKOHOB U
(GopMyJ1, CBA3BIBAIOIUX (PU3NYECKUE BEIMUYUHBI, 3aMMCHIBATh KPATKOE YCIOBUE U
pa3BEPHYTOE PELICHHWE 3aJadyM, BBIABIATH HENOCTAIOIIME WM H30BITOYHBIC
JaHHble, OOOCHOBBIBATH BHIOOP METOJA pELIEHUS 3aJadyd, MHCIOJIb30BaTh
CIPABOYHBIE JAaHHbIC, IPUMEHATh METO/bl aHAIN3a Pa3MEPHOCTEM, HUCIOIb30BATh
rpaguyeckue  METOJbl  pEelIeHWs  3ajJad, I[POBOJUTh  MaTEeMaTHYECKHE



npeoOpa3oBaHus U pacy€Thl, OLEHUBATh PEATHUCTUYHOCTh MOJYYEHHOTO 3HAUYCHUS
bu3NYeCKOl BEMTUYMHBI U ONPEACNATh Pa3MEPHOCTh (DU3HUECKON BEINYHHBI,
MOJTyYEHHOM MPH PEIICHNUN 3aauH;

pacro3HaBaTh MPOOJEMBbI, KOTOPHIE MOXHO pEUIUTh MpU  [OMOIIU
bu3MUecKuX METOJIOB, M TpeajiaraTb OPUEHTUPOBOYHBIM CHOCOO pellieHus, B
ONMCAaHWUU  UCCIEIOBAHMS  pPAaclo3HaBaTh  MPOBEPSEMOE  MPEATOIOKEHHUE
(rumote3y), OLIEHHWBAaTh MPABWIBHOCTh TMOPSAAKAa TPOBEACHUS HCCICIOBAHUS,
MHTEPHPETUPOBATH MOJTYUYCHHBIN PE3yJIbTaT;

MPOBOJIUTH OMbBITHI MO HAOMIOACHUIO (PU3UUECKUX SIBICHUN WIH (PU3NUECKUX
CBOMCTB Ten (M3yueHue BTOPOro 3akoHa HblOTOHA, 3aKOHA COXpaHEHUs SHEPTUH,
3aKOHA COXpaHEHHUS HMITYJIbCa, JCHCTBHE 3aKOHa bepHyTu W BO3HUKHOBEHHE
NOIBEMHONW CHJIBI KpbUIa, 3aBUCHMOCTh TMEpHOAa KOJeOAaHWW MPYKUHHOTO
MasgTHUKa OT MAacChl Ipy3a M KECTKOCTU TPYNKUHBI U HE3aBUCUMOCTH OT
aMIUTUTYJbl  MaJIbIX KOJeOaHWi, TMPsSMOJIMHEHHOE pacnpoCTpaHEHUE CBETa,
pas3ioxeHne OeNoro cBeTa B CHEKTP, U3YUCHHE CBOMCTB M300paKEHUS B IIOCKOM
3epKajie U CBOMCTB M300paKeHHS MpeIMeTa B cOOMparolel JIMH3e, HAOII0eHUE
CIUIOIIHBIX M JIMHEHUYATBhIX CIIEKTPOB M3IMydeHUs): (pOpMyIHpOBaTH MPOBEPSIEMOE
npeanoyiokeHue  (TUIoTe3y) O  BO3MOXKHBIX — pe3yjbTaTax  HaOJIOJIEHUH,
CaMOCTOATENILHO COOMpPATh YCTAHOBKY M3 M30BITOYHOTO Habopa 00OpyHOBaHWS,
OIMCHIBATH XOJI OTIBITA U (DOPMYJIHUPOBATH BHIBOIHI;

POBOJUTH TPU HEOOXOIMMOCTH CEpPHUI0 TPAMBIX H3MEPEHHM, OMpeaessis
CpeqHee 3HAYeHHE M3MEpPSIEMON BEIMYMHBI M  ONpEAeNsiss MOTPEIIHOCTb
pE3yNbTaTOB MPSIMBIX H3MEPEHUI, OOOCHOBBIBATH BBIOOpP CIOCOOA M3MEpEHUs
(M3MepUTENBHHOTO MPUOOpa);

IIPOBOIUTH KOCBEHHBIE U3MEPEHUST (PU3NIECCKUX BEIUYUH (CPEIHSST CKOPOCTh
U YCKOpEHHE Tella NpU PaBHOYCKOPEHHOM JABI)KEHUH, YCKOpPEHHE CBOOOIHOTO
najieHusi, KECTKOCTh  MPYXKUHBI, KOIDPUIIMEHT TPEHHS  CKOJBKCHUS,
MEXaHMUYeCKas paboTa M  MOIMHOCTh, dYacToTa H IEpHOJ  KojcOaHuM
MaTEeMaTHYeCKOTO0 W TPYXHHHOTO  MAasTHUKOB, (OKYCHOE  pacCTOsSHHUE
coOuparomied JUH3bI W €€ ONTUYeCKas CWila, pPaAUuOaKTUBHBIN (OH) C
UCIIOJIb30BAaHUEM aHAJIOTOBBIX W LU(POBBIX MPUOOPOB: 0OOCHOBBIBATH BHIOOD
METO/JIa UW3MEpPEHHUs, TUIAHUPOBATh M3MEPEHUs, CaMOCTOSTEIHHO COOUpaTh
DKCIIEPUMEHTAJIbHYI0 ~ YCTAaHOBKY,  BBIYHCISATH  3HAYEHWE  BEIUYUHBI U
aHAIIM3UPOBATh TMOJNyUYECHHBIC PE3YyJbTAaThl, OIEHUBAs MOTPEIIHOCTh PE3yIbTAaTOB
KOCBEHHBIX U3MEPEHUM;

IPOBOANUTH IKCIEPUMEHTAJIbHBIE MCCIEAOBAHUS 3aBHCHUMOCTEN (PU3MUECKHX
BEJIMYMH (3aBHCUMOCTh IIyTH OT BPEMEHH NPU PAaBHOYCKOPEHHOM JBHXKEHHH O€3
HAYaJIbHOM CKOPOCTH, 3aBUCHUMOCTh CHJIBI TPEHHSI CKOJIBKEHHUS OT CHJIBI
HOPMAJIbHOTO JaBJICHUs, MepuoAa KoJieOaHUH MaTEeMaTHYECKOro MasiTHUKA OT



JUIMHBI HWUTH, OIpeleJieHHEe YCKOPEHUsi CBOOOJHOIrO TNaJeHHUsA, HCCIEJOBaHHE
W3MEHEHUS BEJIMYMHBI M HAIMpaBJIECHUS WHAYKIMOHHOTO TOKAa, 3aBHCHUMOCTH yTja
OTpaXEHUsl CBETa OT yrja NaJeHUs, yIja MpeJIoOMJIEHUs OT yria MNaJcHUs
CBETOBOTO JIy4ya, HCCJEJOBAHME TPEKOB: HU3MEPEHUE OSHEPIMH YACTHUIIBI I10
TOpMO3HOMY MyTH (110 QoTorpadusimM)): COBMECTHO C yUHUTENIeM (POpMYIUPOBATH
3a/layy M TUIIOTE3y MCCIEIOBAaHUs, CAMOCTOSITENBHO IJIAHUPOBATh MCCIIEJOBAHUE,
CaMOCTOATEJIBHO COOMpAaTh 3KCIEPUMEHTANIBHYIO YCTAaHOBKY, NPEICTABISATH
MOJIYYCHHBIE 3aBUCUMOCTH (PU3UUYECKHX BEIMYUH B BUJE TaOMUIl U Tpadukos,
OILICHMBATh MOTPEIIHOCTH, JIeJIaTh BHIBOJBI MO pe3yJIbTaTaM UCCIIEeI0BAHNUS;

coOmonaTk npaBuia 0Oe30omacHOro Tpynaa npu paboTe ¢ JabOpaToOpHBIM
00opy10BaHUEM;

XapaKTEePU30BaTh MPUHIUIIBI IEUCTBUS U3YYEHHBIX TPUOOPOB, TEXHUYECKHUX
YCTPOMCTB M TEXHOJIOTUYECKUX IPOLIECCOB C OMOPOM Ha UX OmucaHus (B TOM
qUCJIe: CHUAOMETP, HNATUMKU II0JIOKEHHUs, PACCTOSHUSA M YCKOPEHMS, pPakera,
9XO0JIOT, OYKH, MEPUCKOIN, (HoToammapaTr, MHUKPOCKOI, TEJIECKOI, ONTHYECKUE
CBETOBOJIbI, CHEKTPOCKOI, JO3UMETP, Kamepa BuibcoHa), MCHOJIb3ys 3HAHUS O
CBOMCTBax (PU3MYECKUX SIBJICHUN U HEOOXOIUMBbIE (PU3NUECKUE 3aKOHOMEPHOCTH,
UCIIOJIb30BAaTh CXEMbl M CXEMaTUYHbIE PHUCYHKH HW3YYEHHBIX TEXHHUUECKHUX
YCTPOMCTB, HM3MEPUTEIbHBIX MPUOOPOB M TEXHOJOTMYECKUX MPOLECCOB MpHU
pelieH y4eOHO-TIPAKTUYECKUX 3a/ad, ONTUYECKHE CXEMbl ISl MOCTPOEHUS
M300paKEHUM B TUIOCKOM 3€pKajie M COOUparonieit JINH3E,

OPUBOJUTH MPUMEPHI (HAXOAUTh MH(POPMALIMIO O MPUMEPAX) MPAKTUUIECKOTO
UCIOJIb30BaHUs (PU3MUECKUX 3HAHUW B MOBCEJHEBHOW JXKM3HU JUIsl OoOecredeHus
0e30macHOCTH TIPU OOpaIlleHuH C MPUOOpaMU W TEXHUUYECKHUMH YCTPOUCTBAMH,
COXpaHEHHUs! 370pOBbS U COONIOACHUS HOPM 3SKOJOTUYECKOrO TOBEACHHUS B
OKpYKaIOIIEN CpeIE;

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

UCIIOJIb30BaTh NPHU BBINOJTHEHUM YYEOHBIX 3aJaHUi HAyYHO-TIOMYJSPHYIO
auTepaTypy (pU3MUEecKOro coaep)kaHus, CIpaBOYHbIE MaTEpUaibl, PECypChl CETU
WnTepHer, BnaneTs npuéMaMU KOHCIEKTUPOBAHUSA TEKCTa, MpPeoOpa3oBaHus
nH(pOpMaIKU U3 OJTHOM 3HAKOBOW CHUCTEMBI B JIPYTYIO;

co3ZaBaTh COOCTBEHHBIE MHCHMEHHBIE M YCTHBIE COOOIIEHHS Ha OCHOBE
uHGOpPMAIIMU U3 HECKOJIbKUX MUCTOYHHKOB (PU3UUECKOTO CONEpKaHUs, IMyOJINIHO
IPEACTABIIATH PE3YJIbTaThl MPOEKTHOM MM UCCIIEI0BATEIBCKOM AEATENBHOCTH MIPU
OTOM TPAMOTHO HCIIOJb30BaTh H3YyYECHHBIM MOHATUMHBIM aIapar H3y4aemMoro



pa3gena (U3MKKM W COMPOBOXKIATh BBICTYIUIGHHWE IMIpE3EHTAale ¢ Yy4EToM
0COOEHHOCTEH ayTMTOPUU CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KounyecTBO 4acoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ Konrpouabsnsie IIpakTuuyeckue
NPOrpamMMblI Bceero o0pa3oBaTejibHbIE
padoTshI padoTsbI
pecypcsl
Pazgen 1. ®usuka u €€ poJsib B MO3HAHUHU OKPYKAKOIIEr0 MUPa
1.1 du3nka — HayKa 0 PUPOJIE 2
1.2 dusnueckue BEIINIUHEI 4
1.3 EcTtecTBeHHO-HAY4YHBIN METO]] TO3HAHUS 2
Hroro mo pazueny 8
Pa3znea 2. [lepBoHayaibHbIE CBEIE€HUS 0 CTPOCHUH BellleCTBA
2.1 Crpoenue BemecTBa 2 1
JIBMO>KEHUE 1 B3aMMOJICHCTBHE YaCTHI]
2.2 4 2
BEIIECTBA
2.3 ArperaTHble COCTOSIHUSI BEILIECTBA 1
Htoro no pazneny 7
Pa3znen 3. /IBu:keHue U B3aUMO/IeiicTBHE TeJl
3.1 MexaHHUUeCKO€e OBIKEHUE 10
3.2 Wueprus, Macca, TUIOTHOCTD 9
3.3 Cuna. Bune! cun 15
Hroro 1o pasneny 34
Pa3nen 4. /laBieHue TBEPABIX TeJl, :KUAKOCTEH U ra3oB
4.1 Hasnenue. [lepenaua gaBiaeHus: TBEPABIMU 5 2




TCJI1aMU, X KUAKOCTAMHU U ra3aMu

4.2 JlaBIIeHHE )KUIKOCTH
4.3 ATMocdepHOe aBIeHHE 1
44 )leﬁCTBlfe JKUJKOCTH M Tra3a Ha 12 3
MOTPYXEHHOE B HUX TEJO
Wroro no pazueny 28
Pa3nes 5. PaGora 1 MOIIHOCTD. JHeprus
5.1 PabGora 1 MomHOCTH 6
5.2 [TpocTeie MeXaHU3MBI 8
5.3 MexaHuueckasi SHeprus
Hroro mo pazueny 19
Pasnen 6. [loBTOopuTe 1bHO-00001IAK0IINIT MOAYIb
6.1 [ToBTOPUTEIIEHO-0000IIAOIINN MOTYITH 6
Htoro mo pazneny 6
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 23




8 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )
NMPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoTshI padoThI
pecypchl
Pa3gen 1. TensioBbIe sIBJICHUS
1.1 CrpoeHne u CBOMCTBA BEIIECTBA 6
1.2 TennoBbie porecchl 33 1 6.5
Hroro mo pazueny 39
Pa3zgen 2. diekTpuyeckne 1 MAarHUTHbIE SIBJIEHUS
21 DNeKTpUYeCKHe 3apsapl. 3apsHKCHHBIC Tea 9 1
' Y UX B3aUMOJICUCTBHUS
2.2 [TocTOsIHHBIN 27EKTPUYECKUN TOK 31 10
2.3 MarHuTHbIE SIBICHUS 11 4
2.4 DNEeKTpOMarHuTHAs MHIYKIINS 7 1
Hroro no paszneny 58
Pa3nea 3. [loBTopuTe1bHO-00001IaI0IM I MOYJIb
3.1 [ToBTOpHUTENHEHO-0000IIAIOIINI MOTYTH 5
Hroro no pazgeny )
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 5 22.5




9 KJIACC

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

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

31 DIIeKTPOMArHUTHOE MOJIE U

SJICKTPOMArdMuTHBIC BOJITHBL

Hroro no pazneny

6

Pasngena 4. CBeToBbIe ABJICHUA

4.1 3aKOHBI pacIpOCTPAHEHUs CBETA

4.2 JIuH3b1 U onTUYECKUE TIPUOOPHI

4.3 Paznosxenue 6emoro cBeTa B CEKTP




Hroro mo pazneny 16
Pa3gen 5. KBanToBbI€e IBJIeHUSA
5.1 Hcnyckanue u norjionmeHne cBeTa aroMoOM 1
5.2 CtpoeHune aTOMHOTO spa
5.3 SnepHble peakuuu
Wroro no pazueny 16
Pa3nes 6. [loBTOpuTe1bHO-00001IAK0IIM I MOYJIb
6.1 MexaHnudeckue siBJIeHUS (TOBTOPUTEIILHO- 6 3
' 00001IAOIIUI MOTYJIb)
6.2 TemnoBble siBICHUS (TIOBTOPUTEIHHO- 3
' 00001IaI0ITNIT MOTYITb)
6.3 DNEKTPOMArHUTHBIC SIBJICHUS 3 1
' (TTOBTOPHUTETHHO-0000IAIOIINI MOIYIIb)
6.4 CaetoBblIe sBIIeHUs (TOBTOPUTEIHHO- 1 1
' 0000IIAIOIUI MOTYIIb)
6.5 [ToBTOpHUTENHEHO-0000IIAIOIINI MOTYTH 4
Hroro no pazneny 17
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 26.5







HOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
Ne ara ugposBbie
n/n Tema ypoka Bcero Koutpoaphbie  Tpakruieckue fI[Sy‘ICHPIH :)lﬁ[()l;l;OBaTeanue
padoThI padoTsbI pecypesI

®dusukKa — HayKa o npupoje. ABiaeHus 1

PUPOJIbI

Ou3nyecKue sIBICHUS 1

dusnyecKkue BeMYnHbl. Pa3MepHOCTD.

®uznyeckue npudopsl. Ilorpemnoctu npu 1

IPSIMBIX U3MEPEHUAX

VYpok-uccnenosanue "M3mepenue

JIMHEHHBIX pa3MEpPOB T U MPOMEKYTKOB 1 1

BpeMeHH"

JlaGopatopHas pabota "M3mepenue 1 1

00BbEMa )KUIKOCTH U TBEPIOTO Tena"

JlaGopaTtopHast pabota "Onpeznenenue 1 1

pa3mepoB MajbIxX Tea. Metoj psiioB”

MeTtobl HaydyHOTO NO3HaHUs. Onucanue

(bU3HYECKUX SIBJICHUHN C TOMOIIBIO 1

Mozenen

VYpok-uccnenosanue "IIposepka

TUIIOTE3bI: AATBHOCTD MOJIETA IIAPHKA, 1 1

MYIEHHOTO TOPU30HTAIIBHO, TEM OOJIbIIIE,

4yeM OoJIbIIe BhICOTa IMycka'

Crpoenue Bemectsa. ONbITHI, 1




JOKa3bIBAOIHNUE JUCKPETHOC CTPOCHUC
BE€IICCTBA

10

11

12

JlaboparopHas pabota "OrneHka guamerpa
aToMa METOJIOM PsI/IOB (C UCIIOJIB30BAHUEM
dororpadwuii)"

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

JBuxenne yactuil Beuiecta. Auddysus.
bpoyHoBckoe nBr)eHHE

13

VYpoxk-uccnenosanue "Halmronenue u
00BsICHEHUE OPOYHOBCKOTO JIBHIKCHHSI U

mubdy3un"

14

15

16

BzamMoeiicTBre YacTUI] BEIIECTBA:
MPUTSHKEHUE U OTTAJTKUBAHUE
ArperatHble COCTOSIHUSI BEIIECTBA.
Oco0eHHOCTH arperaTHbIX COCTOSTHUM
BOJIBI

Mexanunyeckoe nBuxenue. [1yTs,
TPAeKTOpHS, IEPEMEILIEHUE

17

PaBHOMEpHOE U HEpABHOMEPHOE
nBuxeHne. CKopocTb

18

19

HaxoxeHue ckopocTu, MyTH U BpeMEHH
P PaBHOMEPHOM TIPSMOJTMHEHHOM
JIBYOKCHUHT

JlaGopatopHas pabota "OnpezneneHue
CKOPOCTH PaBHOMEPHOTO ABUXKEHUs"




I'paduku npsAMOTHMHEHHOTO PABHOMEPHOTO

20
JIBUKCHUS

91 Pemenue 3amgau no reme "Pacuer cpeaneit
ckopoctH"
JlaGopaTtopHast pabota "Onpenenenue

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

93 OTHOCUTENBHOCTD IBHKEHUS. CII0KEHHE
CKOPOCTEH Mpu napaielbHOM JABHKEHUN
[Homyyenne u ananus rpaukoB

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

25 "Mexanuka. PaBHomepHoe
psIMOJIMHENHOE ABMKEeHHE"

26 SIBneHne nHEepUMH. 3aKOH HHEPLIUU
B3aumoelicTBue TN Kak MpUYMHA

97 M3MEHEHUsI CKOpocTH. Macca Tena Kak
Mepa HHEPTHOCTH TeJia TPH
MOCTYNATEeNFHOM JIBUKEHUHU

28 VYpoxk-uccnenosanue "CpaBHEHHE MacC MO
B3aUMOJEHCTBUIO TET"

29 IImoTHOCTH BemecTBa

30 JlabopaTtopHast pabota "Onpeznenenne
IJIOTHOCTHU TBEPJIOTO Tesa"

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

32 Cwmecn u criasbl. [loBepxHOCTHAA 1




JIMHENHAS TUIOTHOCTD

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

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

KoHnTtponbnas padora mo teme "dusuka —

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

35 Cuna. fIBnenue tarorenus. Cumia TSKECTH

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

37 Cuna ynpyroctu. 3akoH ['yka

38 Bec tena. Usmepenue cui. JlunamomeTtp
VYpoxk-uccnenosanue "Habnronenue

39 U3MEHEHHS CKOPOCTH TIPH
B3aUMOJEHCTBUH TEI"

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

JlaGopatopHas pabota "OmnbITHI,

41 JEMOHCTPHUPYIOIINE 3aBUCUMOCTh
pactsbkeHus (1edopMalin) Npy>KUHbI OT
IIPUIIOKEHHOM CHIbI"

42 Cuna tpenus

43 CrnosxeHnue cuil. PaBHozelcTByOIIas cuila

44 Pemenune 3angau no reme "CrnoxeHue cui.

PaBHoaeiicTBytomas cuia”




Pemenne 3agaud mo reme "B3aumoneicreue

4 ten. Cuiel B MeXaHuke"
Pemenne 3amgau no reme "Cuna tpenus".

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

47 TPEHHS CKOJIbKEHUS OT CHJIbI JIaBJIICHUS U
XapakTepa COMPHUKACAIOLINXCS
noBepxHocrei"

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

49 KonTponbhas pabota no Teme
"Bzaumonencrtaue tea"

50 JlaBiieHre TBEPIBIX TEI

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

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

53 JlaBnenue KUAKOCTEH U ra30B. 3aKOH
[Tackans

54 [IHeBMaTn4eckue ycTpoicTBa

55 3aBUCHMOCTH JIaBJICHUS KHJIKOCTH OT
TITyOUHBI

56 I'unpocratnyeckuii napanoke

57 Ypok-nipoekT "M3ydeHne coodmarmuxcs

cocyaoB"




Ypoxk-koudepenuus "[ mapaparnueckue

58 "
MEXaHU3MbI

59 Hcnonb30BaHne BHICOKHX JABJICHUN B
COBPEMEHHBIX TEXHOJIOTHUSX

60 Pemenwne 3agau o teme "JlaBnenue
KAIKOCTH"

61 ATtmocdepa 3eMiIH U IPUIUHBI €€
CYLIECTBOBaHMS

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

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

64 BBICOTHI HaJl ypoBHEM Mops. [Tpubopsl st
U3MepEeHus: aTMOC(EepHOro aBiIeHus

65 bapomerp-anepous. AtmocgepHoe
JTaBJICHUE Ha Pa3IMYHBIX BHICOTAX

66 BrrrankuBatomias cuna. 3akoH Apxumena

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

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

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

70 [InaBanue ten




JlaboparopHnas pabota "Vccienoanue

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

72 BosnyxomnaBanue. [inaBanue cynos

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

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

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

76 teMme "JlaBieHue TBEpAbIX TEM, KUAKOCTEN
U ra3oB"

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

78 Mexanunueckas pabota

79 MomHocTs

80 Pemenue 3a1ay Ha onpenenenue padboTsl U
MOIIIHOCTHU

81 PaGora cuinbl TSHKECTH M CUITBI TPEHUS

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

83 [TpocThie MEXaHU3MBI

84 MowmenT cuisl. [IpaBuino MomMeHTOB

85 JlaGopaTtopHast pabota "M3yueHue npaBuia

pbryara Jjisi IoABMXXHOTO U HEITOABUXKHOTI'O




OJI0KOB"

86

87

"30s10TOC NTPaBUIIO" MEXaHUKU

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

88

Pemenue 3amau mo reme "Paborta cuibl
TSDKECTH U cuitbl Tpenust” / Beepoccuiickas
poBepovHas paboTa

89

90

91

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

KoaddunmenT noneznoro neicTBust
IPOCTBIX MEXaHU3MOB

92

93

94

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

Mexann4geckas OHEpPIus. Kunernueckas u
NMOoTCHIUAJIbHAasA SHCPIUAa

3aKOH COXpaHEHMsI MEXaHUUECKON
JHEPruu

95

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

96

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




KonTtponsnas padora no teme "Pabora u

97 1
MOIIHOCTb. DHeprus"

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

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

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

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

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

OBUIEE KOJIMYECTBO YACOB I10 102 93

[NPOT'PAMME




8 KVIACC

Kosun4yecTBo 4acos DJIeKTPOHHbIE
Ne ara udposBbie
n/n Tema ypoka Bcero Konrpoanneie  TIpaxTudeckue fI[Sy‘ICHPIH :)lﬁ[()l:ll;OBaTeJIbele
padoThbI padoThsI pecypen
OcHOBHBIE TIOJIOKEHUST MOJICKYJISIPHO-
1 KHHETHYECKOW TEOPUHU U X ONBITHHIC 1
MOJITBEPKICHUS
2 Macca u pa3mep aTOMOB U MOJIEKYT 1
3 Mojenu TBEpAOro, JKUAKOTO U 1
ra3000pa3HOro COCTOSHUH BEIIECTBA
Ypok-konpepennus "Kpucrannnueckue u
4 amopdusie tena. ['paden. [lomyuenue 1
HCKYCCTBEHHBIX aJIMa30B"
5 CMauuBaHue ¥ KA PHOCTD. 1
IToBEepXHOCTHOE HATSKEHUE
TennoBoe pacmIMpeHne U cxKaTue
Tennosoe nemwxkenue. Temmeparypa 1
TemnepaTypHbI€ Kbl
9 BHyTpeHHsist 3Heprus u crnocoosl eé 1
WU3MEHEHHUS
10 Buapl Tenonepenaun 1
VYpoxk-koudepenuus "HMcnonabzoBanue
11 TEIJIOBBIX CBOMCTB BEIIECTB U MAaTEPUAJIOB B 1
LEJSIX dHeprocoepexeHus "
12 KonunuectBo Tennotsl. Y aenpHas 1

TCIINIIOEMKOCTD




13

VYpok-uccienosanue "[IpoBepka runoresbl
JMHENHON 3aBUCUMOCTH JJIMHBI CTOJIONKA
AKHUJIKOCTH B TEPMOMETPUYECKOH TpyOKe OT
TemnepaTrypsl"

14

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

15

16

17

Jlaboparopnas pabota "Hccienoanue
SIBJICHHS TETNIOOOMEHA TPH CMEIIMBAHUHT
XOJIOJIHOM U ropsiuei Boab!"

Pemenue 3anay no teme "Temnoo6meH u
TEIJIOBOE paBHOBecHE"

JlaboparopHas pabota "Onpenenenue
KOJIMYECTBA TEIUIOTHI, MOJTYYEHHOTO BOJIOM
pH TEII000MEeHe C HarpeThIM
METAJUIMYECKUM [TUIHHAPOM"

18

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

19

20

21

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

JlaGopatopHas pabota "OnpezneneHue
yJIeIbHOM TEIUIOTHI IJIaBJIeHus Jpaa"

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

TCI

22

[TapooGpa3oBanre U KOHIEHCAITHS.




Hcnapenue

Kunenue. Y nenpHas Temiora
napooOpa3oBaHus. 3aBUCUMOCTD

23
TEMIIEPATYPhI KUTICHUS OT aTMochepHOoTro
aBJICHUS

24 Pemenue 3amau no teme "IlapoobpazoBanue
U KuneHue"
Ypok-uccinenosanue "OO0bsiCHEHNE

25 3aBUCHUMOCTH TeMIIepaTypbl KUIIEHUS OT 1
naBieHus"

26 HacpliieHHbIil 1 HEHACBHIEHHBIN Iap.
BitaxxHOoCTB BO311YXa
BrnaxHocTs Bo3ayxa U €€ u3MepeHue.

27 JlaboparopHas padota "OnpeneneHue 0.5
OTHOCHUTEJILHOM BIAXHOCTU BO3ayXa"

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

29 CBSI3aHHBIX C SBJICHUSIMU UCTIAPCHUS U
KOHIEHCAIINN

30 DHeprus TOTMBa. Y IeJbHas TEIIoTa
CTOpaHHUS

31 [TpuHIMIIBI paOOTHI TETJIOBBIX JBUTATENCH

39 [TapoBas TypOuHa. /IBurareiab BHyTPEHHETO
CTOpaHHUS

33 KIIJI TermoBoro gBurareis

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

35 VYpoxk-koHpepennus "TemnoBsie ABUTATENN




U 3alllMTa OKpY>Karolen cpeant”

36 TennoBbie TOTEPH B TEIUIOCETAX

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

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

39 siBNeHns. MI3MeHeHne arperaTHbix
cocTOsiHU BemecTBa"

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

41 CIoco0O0B Pa3IUYHBIX BEIIECTB
Ha’JIEKTPU30BHIBATHCS "

42 B3aunmoneiicTBre 3apsoKeHHBIX Tell. 3aKOH
Kynona
Onexrpuueckoe nojue. Hanpsok€HHOCTD

43 aNeKTpuYecKoro nois. [IpuHiun
CYNIEPIO3ULNH IIEKTPUUECKUX TTOJIEH

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

45 3aK0H COXpaHEHUs AIEKTPUIECKOTO 3apsiaa

46 [IpoBOgHMKH, TUITEKTPUKH U
MOJTYTIPOBOTHUKU

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

48 Pemenue 3anau no Teme "3aKOH COXpaHEHHUS

3JIEKTpUYECKOro 3apsaa”




OnekTpuueckuil Tok. lctTouHuku

49 1
ANEKTPUYECKOTO TOKA
Ypoxk-uccnenosanue "Hccnenopanue

50 JIEUCTBUSA JIEKTPUUYECKOTO MOJISI HA 1
MIPOBOJIHUKY U TUDJIEKTPUKH"

51 DIIEKTPUYECKHUI TOK B METaJIax 1

52 DNEKTPUUECKUN TOK B )KUJKOCTSIX U ra3ax 1

53 DJIeKTprUYecKas 1enb 1

o4 Cuna Toka. AMnepmerp 1

55 DIIEeKTpUUYECKOE HarpshkeHue. BonbTmeTp 1
JlaboparopHnas pabota "COopka u

56 HCIIBITAaHUE JICKTPUUECKON LIETTH 1
MOCTOSIHHOTO TOKAa"

57 3aBUCHMOCTH CHJIBI TOKA OT HAIIPSHKCHHUS. 1
3akon OMa aJis yyacTKa Lenu
JlaboparopHnas pabota "Hccrnenoanue

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

59 DIIEKTPUUYECKOE CONPOTUBIIEHUE. Y ACIBHOE 1
COTIPOTHBIICHUE

60 JlaGopatopHas pabota "OnpezneneHue 1
YIETBHOTO COMPOTUBIICHUS MPOBOTHUKA"

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

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

63 [TocnenoBareapbHOE U MApaLICIHLHOE 1

COCINHCHUA ITPOBOAHHUKOB




64

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

65

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

66

67

68

JlaboparopHas pabota "IIpoBepka npaBuia
JUTSL CUJTBI TOKA TIPH MapajuieIbHOM
COEIMHEHUU PE3UCTOPOB"

Pemenue 3a1au Ha npumeHeHue 3akoHa Oma
JUTSL pa3JIMYHOTO COSIMHEHHSI IPOBOTHUKOB
OJ1C 1 BHyTpEeHHEE CONIPOTUBIICHHE
MCTOYHMKA TOKA. 3akoH OMa J171s TOJIHOM
enu

69

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

70

71

JlabopaTtopnast padora "Onpenenenne IJC
N BHYTPCHHET'O COMPOTHUBIICHUA UCTOYHHKA
ToKa"

[TpaBuna Kupxroga

72

JlaGopaTtopHas pabota "I[IpoBepka mpaBu
Kupxroga"

73

74

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

PaGora QJICKTPHUYICCKOI'0 TOKA. MoIHOCTh




SJICKTPHUYCCKOI'0 TOKa

75

76

JlaGopaTtopHas pabota "Onpeznenenue
paboThl U MOIIIHOCTH AJIEKTPUUECKOTO TOKA"

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

77

Ypok-koHpepenmus "OO0bsICHEHHUE U
MPUHLIMI AEHCTBUS JOMAITHUX
3JIEKTPOHArPEBATEILHBIX TIPHOOPOB"

78

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

79

80

81

KonTponbhas pabota no Teme
"DnekTpuUecKue 3apsabl. 3apsKCHHbBIC Tena
" UX B3aumoaeucTBus. ITocTOSHHBIN
ANEKTPUIECKUIN TOK"

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

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

82

OmneiT OpcTena. MaruuTtHoe nose
AIIEKTPUYECKOTO TOKA

83

84

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

Cuna Amnepa u onpenencHue eé




HaIpaBJICHUS

Pemenue 3amaud no reme "Cuna Amnepa u

85 ,
omnpezeneHue e€ HarpasieHus"
DNEKTPOABUTATEh TOCTOSIHHOTO TOKA.

86 Hcrnonb30BaHME 3IEKTPOIBUTATEIICH B
TEXHUYECKUX YCTPONCTBAX U Ha TPAHCHOPTE

87 Bcepoccuiickast mpoBepouHas pabota

88 Bcepoccuiickas mpoBepodHas paboTa

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

90 Ypoxk-koudepennus "[IpakTuueckoe
IIPUMEHEHHUE AIeKTpoiBUraTenei"

01 JlaboparopHas pabota "KoHcTpyrpoBaHue u
u3ydeHue padoThl dNeKTpoaBUrarens"

92 Jlabopatopnast padota "N3zmepenne KII1/]
AIEKTPOABUTATEIHHON YCTAaHOBKHU"

93 Omnbrtel @apazest. 3aKOH JIEKTPOMArHUTHON
nHaykuuu. [Ipasuino Jlenna
VYpoxk-uccnenosanue "HccnegoBanue

94 W3MEHEHUH 3HAaYeHHsI U HATIPaBICHUS
MHIYKIIMOHHOTO TOKa"

Pemenne 3agau no teme "3akoH

95 AIIEKTPOMArHUTHOU MHAYKIHH. [IpaBuio
Jlenma"

96 Dnektporereparop. CrocoOsl MOTydeHUs
AJIEKTPOIHEPTUHU

97 Ypok-koHpepeHIus "DIeKTpOoCTaHIIUU Ha

BO300HOBJISIEMBIX UCTOYHHKA OHCPTHUH.




[Ipo6nemsl sxonoruu. ToruBHBIE
3JIEMEHTHI U 3JIEKTpoMoOuIn"

KonTtponsHast pabora "DneKTpoMarHUTHbIE

98 " 1
SIBJICHUS

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

100 "DIeKTpUUeCKHe 3apsabl. 3apsKCHHBIC Tena 1
U UX B3aumogencraue"

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

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

OBIIEE KOJIMYECTBO YACOB I10 102 995

I[TPOTPAMME




9 KJIACC

Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
Ne ara udposBbie
n/n Tema ypoka Bcero Konrpoanneie  TIpaxTudeckue fI[Sy‘IEHPIH :)lﬁ[()l;l;OBaTeanue
padoThI padoTsbI pecypen
Mexanudeckoe nBuxeHue. MarepuanbHas
Touka. CriocoObl onucaHus 1
MEXaHUYECKOTO JBUKEHUS
Cucrema orcuera. OTHOCUTENIBHOCTh 1
MEXaHUYECKOTO JIBHKEHUS
BekropHbie BETUYUHBI, ONIEpaIiu C 1
BEKTOpPAMHU, ITPOCKIINU BEKTOPOB
Panuyc-BekTOp MatepralibHON TOUKH, 1
nepeMeInieHne Ha MIOCKOCTH
PaBHOMEpHOE IPAMOIIMHEMHOE JBUKEHNE 1
Pemenue 3amgau o reme "PaBHOMepHOE 1
HpsIMOJIMHEIHOE ABMKEeHne"
HepaBHOMepHOE NPAMOIUHENHOE
nBuxeHue. CpellHsasl © MTHOBEHHAs 1
CKOpOCTb TeJla TP HEPABHOMEPHOM
JIBI>KEHUU
JlaGopatopHas pabota "OnpezneneHue
CpeIHel CKOPOCTH CKOJIBbKEHUsS OpycKa 1 1
WJIU IBMOKEHUS IIapUKa MO HAKJIOHHOMN
MJI0CKOCTH"
PaBHOYCKOpEHHOE IPSIMOJIMHENHOE 1

JBUOKEHUE. Y CKOpEHUE




10

CKopocCTh paBHOYCKOPEHHOTO
MIPSMOJIMHEHHOTO IBYOKEeHHS. ['paduk
CKOPOCTH

11

Pemenue 3anau no teme "CkopocTthb
PaBHOYCKOPEHHOTO MPSIMOJIMHEHHOTO
JBIKEHUS"

12

13

[lepemelienue npu paBHOYCKOPEHHOM
MPSIMOJIMHEHOM JIBU)KEHUU

JlaboparopHas pabota "Onpenenenue

YCKOpEHUS Tella IPU PaBHOYCKOPEHHOM
NBIDKEHUH 110 HAKJIOHHOU IU10CKOoCTH"

14

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

15

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

16

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

17

18

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

Yckopenue cBo6oaHOTO nageHus. OmbIThI
Tanunes




Pemenue 3agau no reme "Yckopenue

19
c¢BoOOHOTO MMaxeHus"

20 JIBukeHHe Tena, OpOIIEHHOTO MO YTIIOM K
TOPU30HTY

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

22 JIBIDKCHUS TeJla, OpPOIIEHHOTO O] YIJIOM K
rOpU30HTY"
Pemenne 3agau mo teme "JIBrkeHue Mo

23 JEHCTBUEM YCKOPEHHS CBOOOTHOTO
nageaus”

24 JIBuKeHHE 10 OKPY>KHOCTH

o5 JInneliHas u yriooBasi CKOPOCTb, IIEPUOA U
4acTtoTa

26 CKOpOCTh U YCKOPEHHUE MPH JIBFXKSHUH TIO
OKPYXKHOCTH

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

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

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

30 "MexaHn4ecKoe ABIKEHNE U CIIOCOOBI €70

ornucauus"




31

[Iepsbiii 3axk0oH Hprotona. Bektop cuisl

Bropoii 3akon HerotoHa.

32 PaBHOelicTBYIOIIAA cHita

33 Tpetuii 3akon Herotona. Cynepno3uiius
cui

34 Cuna ynpyroctu. 3akoH ['yka

35 Pentenue 3amaud mo teme "Cuia
ynpyroctu"
JlaGopaTtopnast pabora "HcciaenoBanue

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

37 Cuna tpenus. Koapdumment tpenns

38 JlaboparopHas pabota "Onpenenenue
KOd(UITUEHTA TPSHUS CKOJBKCHUS"
JlaboparopHnas pabota "Hccrnenoanue

39 3aBUCUMOCTH CUJIBI TPEHUS CKOJIBKEHUS OT
CHUJIbl HOPMAJIBHOTO J1aBJIEHUS"

40 JIBrKeHHE Te M0 OKPYKHOCTH OJT
JIEHCTBUEM HECKOJIBKUX CHII

41 3akon bepnymiu u mogsEMHas cuiia Kpblia
Ypok-koHpepenuus "CoBpeMeHHbIE
JeTaTeNbHBIC anapatkl, Cy/ia Ha

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

43 Cuiia TSKeCTU U 3aKOH BCEMUPHOTO

TATOTCHUA




JIBM>KEHHE Te BOKPYT I'PaBUTALUOHHOTO

44 neHrpa. Ilepsas kocMuyeckast CKOpOCTb

45 HesecomocTs u nieperpy3ku

46 PaBHOBecHe MaTepUaNbHON TOYKH.
AGCOMIOTHO TBEPIOE TEIIO

47 MowmeHT cuibl. [IpaBuino MOMEHTOB

48 VYpoxk-uccienosanue "OnpeneneHue
LIEHTpa TAKECTU Pa3IMYHbIX Te"
HNmnynec Tena. U3sMeHeHne nMirynsca.

49 Hmnynbsc cuiibl. YIIpyroe u Heynpyroe
B3aUMO/IeiCTBHE

50 3aKOHBI U3MEHEHHUS U COXPAHECHUS
UMITYJIbCa

51 PeaktuBHOE nBMKEHIE
Pemenue 3anay no teme "3akoH

52 COXpaHEeHMsI uMIyibca. PeakTuBHOE
IBHKeHHne"

53 Mexanudeckasi paboTa 1 MOIUTHOCTb

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

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

56 CBsi3b SHEPTHH U paOOTHI
JlaGopatopHas pabota "OnpezneneHue

57 paboThI CUIIBI YIPYTOCTH NPH MOABEME

Tpy3a C UCIIOJIB30BAHUCM HETIOABHUIKHOT'O U




[MOABWXKHOTO OJIOKOB"

58

59

HOTeHHI/IaHBHaﬂ OHEpPIusa

Kunernueckas sneprus. Teopema o
KMHETUYECKOU SHEPTUu

60

61

62

3aKOH N3MEHEHHUS U COXPAaHEHUs
MEXaHUYECKON IHEPIUn

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

[ToaroToBKa K KOHTPOJIBHOM paboTE MO

TeMe "B3aumopneiicTBue Ten. 3aKOHBI
coxpaHeHus"

63

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

64

65

66

67

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

MasTHUKH. JIabopaTtopHas paboTa
"UccnenoBanue 3aBUCUMOCTH TepUoa

KoJieOaHuil Tpy3a Ha HUTH OT JUTUHBI HUTH"

JlaGopatopHas pabota "HccnenoBanue
3aBHCHUMOCTH IepHoa KoueOaHun
IIPY’KWUHHOT'O MasATHUKA OT Macchl Irpy3a"

FapMOHI/ILICCKI/IC KoJieOaHMs

0.5

68

JlaGopaTtopHast pabota "M3mepenne
YCKOPEHHSI CBOOOTHOTO TajeHus"




69

3aryxaromue Konebanus. BeiHyX1eHHbIE
koneOanus. Pesonanc

70

71

72

[IpeBpamienue 3Hepruu npu
KoJ1e0aTeIbHOM JIBH)KCHUN
VYpoxk-uccinenosanue "l[IpoBepka

HE3aBUCUMOCTH II€pUOaa Konebanuii
I'py3a, HOABCUHICHHOI'O K JICHTC, OT MacCChI

I‘py3a”

MexaHudeckue BOJIHEL: IpOOOJbHBIC U
IMOIICPCUYHBIC

73

CBolicTBa MEXaHUYECKUX BOJIH. JlimHA
BOJIHBI U CKOPOCTb €€ pacrpOoCTpaHECHUS

74

75

76

Ypok-uccnenosanue "HabmroaeHue
uHTEepEepeHIH U TU(PAKIUK BOJTH Ha
MOBEPXHOCTH BOJBI"

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

3Byk. PacnipocTpanenue u orpaxeHnue

3ByKa

77

78

79

Pemenue 3amau mo reme "3ByK"

Ypok-uccnenoBasue
"DKCEpUMEHTAJILHOE OIPE/IETICHHUE
IPaHUL YaCTOTHI CJIBIIIAMBIX 3BYKOBBIX
Kose0aHuit"

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

80

VYpoxk-uccnenosanne "Halmonenue n




00BsICHEHHE aKyCTUYECKOr0 pe3oHaHca"

Nudpa3syk u ynprpasByk. Kondepenius

81 "Hcnonb30BaHue yIbTpa3ByKa B
COBPEMEHHBIX TEXHOJIOTUAX"

82 OJEeKTPOMarHUTHOE NOJIE U
3JIEKTPOMArHUTHBIE BOJIHbI

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

84 AIIEKTPOMArHUTHBIX BOJH JUISI COTOBOM
cBsi3u. Panmonokanus. Kocmudeckas cBsizb

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

86 OJeKTpOMarHuTHas PUPOJIa CBETA.
CxkopocTh cBeTa

87 BoiHOBEIE CBOICTBA CBETA:
uHTepdepeHus 1 Tudpakuus

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

89 [TpsMonuHeiHOe pacTipoCTpaHEHHE CBETA.
3armenuns Comnnua u JIyHsl

90 3aKkoH oTpaxxeHus cBeTa. [1mockoe 3epkano

01 [Toctpoenue nzobpaskeHui,
c(OPMHUPOBAHHBIX 3EPKATIOM

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

93 JlaboparopHas padoTta "VcciienoBanue




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

VYpok-uccienosanue "AHanus u

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

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

96 JIunza, x01 Tyd4eil B TUH3E

97 dopmyIia TOHKOH JTHH3BI

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

[Tonyuenue n300pakeHH ¢ MTOMOIIBIO

%9 coOMparoIel U pacCEUBAIOIIICH JTUH3
Ypoxk-konpepenuus "Ilpuniun geiicTBus

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

101 I'na3 xak ontuyeckas cucrema.

bnu3opykocTh U JalbHO30PKOCTh
Paznoxxenue 6enoro cBeTa B CIIEKT.

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

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

LIBETA [P CJIIOKEHUHU 1IBETOB"

104 OmneiTel Pezepdopaa u miianerapHas




MoOJieJIb aToMa

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

106 KBanTsl. JIuneiiuaThie CIIEKTPhI
Ypoxk-npaktukym "Habmonenue

107 CIUIOLIHBIX U JMHEHYaThIX CIIEKTPOB
U3JIy4yeHUs U UCIycKaHus"

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

109 Ctpoenue aToMHOTO siipa. HykinonHas
MoO/JIeJIb ATOMHOTO sJIpa

110 PannoaktuBHbIe npeBpanienus. M3oronsl

111 [Tepuon nmomypacnana
Ypoxk-koudepenuus "/leiicTBue

112 pPaZMOAaKTHBHBIX M3JTy4E€HUH Ha )KUBbIC
OpraHu3Msl. 3alMTa OT PaAHOAKTUBHOIO
n3iyyeHus"

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

114 OHeprus cBs3M aTOMHBIX siziep. CBA3b
Macchl ¥ SHEPTUU

115 Pemenue 3agau no reme "fAnepHeie
peakuuu. JHeprus csazu'

116 Peakuuu cunTesa u geneHus saep.
Ucrounnku sneprun CoiHIA U 3BE3T
Ypok-koHpepenmus "Anepuas

117 HHEPreTHKa. DKOJOTHUECKUE MPOOIIeMbl
SIEPHOU SHEPreTHKU"




[ToaroroBka K KOHTPOJIBHOM paboTe MO

118 teMme "Konebanus u BonHbl. CBETOBBIE U
KBAHTOBBIE SIBJICHUSA"
KonTponpHas padora o teme "Konebanus

119 1 BoJIHBI. CBETOBBIE I KBAHTOBBIE
siBJIeHHS"

120 Pemenue pacdeTHbIX MO TEMe
"MexaHnn4eckoe aBHKeHue"

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

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

123 JlaboparopHbie pabOTHI IO TEME
"Mexannyeckoe aBrxeHue"

124 JlaGopaTopHble pabOTHI 11O TEME
"B3zaumMonencTBue Tea"

125 JlaGopaTtopusie padoTsl o Teme "[IpocTrie
MeXaHU3MbI"

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

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

128 3amay o teme "KIIJ] TermaoBsIx
nBuraresuei”

129 Pemenue pacdeTHBIX U Ka4€CTBEHHBIX

3a7a4 1o TeMe "3aKOHBI IIOCTOSIHHOTO




ToKa"

Pemrenne PACUCTHBIX U KAYCCTBCHHBIX

130 1
3aznad no teme "KIIJI anexrpoycranoBok"

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

132 " " 1

CBeTOBbBIE SIBIICHUS

133 PaGora ¢ Tekcramu 1o teme "3aK0OHBI 1
COXpaHEHHUs B MEeXaHHKe"

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

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

136 PaGora ¢ Tekcramu o teme "KBanrosas u 1
saepHas Gpu3uka'

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

I[TPOTPAMME







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

7 KJIACC

Kon
NpoBepPsIeMOro
pe3yJbTara

11

1.2

HpOBepﬂeMble NMpeaAMETHBIC PE3YJIbTAaThbl 0CBOCHUN OCHOBHOM
06pa30BaTeJ’le0ﬁ nporpaMmmMmbl OCHOBHOI'O 061]161"0 06pa3013a1mﬂ

HCIIOJIb30BAaTh U3YYCHHBIC ITIOHATUS

pas3iinuaTth ABJICHHA 110 OIIMCAHHIO UX XAPAKTCPHBIX CBOMCTB M Ha OCHOBE
OIIBITOB, ACMOHCTPUPYIOIIUX JAHHOC (I)I/ISI/I‘ICCKOC SIBJICHHUC

1.3

pacno3HaBaTb  IPOSIBJIEHWE  M3YYEHHBIX  (U3WYECKUX  SBJICHUM B
OKpY’KalolleM MHUpE, B TOM 4Hclie (U3UYECKUE SIBICHHUS B MPHUPOJE, MPH
TOM T[EPEBOJUTH MPAKTUYECKYIO 3ajady B Yy4eOHYyI0, BBIIEIATh
CYLIECTBEHHbIE CBOMCTBA (IPU3HAKK) (PU3UUECKUX SBICHUN

1.4

ONMCHIBATh M3YyYEHHBIE CBOICTBAa Tel U (PU3MYECKHE SBIICHUS, HCIONb3Ys
¢usznyeckue  BENWYMHBI, TPU  ONUCAHUM MPaBWIBHO  TPAKTOBATh
(¢u3NYECKUN CMBICI UCIIOJIb3YEMBIX BEIMUYMH, X 0003HAUYEHHUS U €IUHUIIBI
¢u3NYeCKUX BEIMYMH, HAXOAUTh (OPMYJIbI, CBS3BIBAIOLIUE JIAHHYIO
¢u3nUecKyr0 BEIMYMHY C JPYTMMH BeIMYUMHAMHU, CTPOMTH TIpaduku
U3YyYEHHBIX 3aBUCUMOCTEH (pU3MUECKUX BEINYMH

1.5

XapaKkTepU30BaTh CBOMCTBAa Tei, (U3UYECKUE SBICHUS U TPOIECCHI,
WCTIONB3ysl  M3YYEHHBIE 3aKOHbI, TMpPU OTOM J1aBaTh  CJIOBECHYIO
(bOpMyYITUPOBKY 3aKOHA U 3alUCHIBATh €r0 MAaTEMATUYECKOE BBIPAKEHHE

1.6

OO0BSICHATH (PU3UYECKHE SABJICHUS, TPOLIECCHl U CBOICTBA TEJI, B TOM YHUCIE U
B KOHTEKCTE CUTYallMi MPAaKTUKO-OPUEHTUPOBAHHOTO XapaKTEPA: BHISABIATH
MPUYMNHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH 00BsICHEHNE U3 | — 2 TOTHYEeCKUX
nraroB ¢ omnopod Ha 1 — 2 WM3y4eHHBIX CBOICTBa (DU3MYECKUX SIBJICHUH,
bu3nyecKuX 3aKOHa UM 3aKOHOMEPHOCTHU

1.7

pemate pacuéTHele 3amaud B 1 — 2 [elCTBUSA, UCHOJB3YyS 3aKOHBI U
dbopMysbl, CBsA3bIBatONMe (U3MYECKHUE BEIMYMHBI: HAa OCHOBE aHaIM3a
yCIIOBUS 3ajlaud 3allMChIBaTh KPATKOE YCJIOBUE, MOJCTABIATH (hU3HUECKUE
BEJIMYMHBI B (OPMYNIbI M TPOBOAUTH Pacu€Thl, HAXOJUTh CIPABOYHbIE
JaHHbIe, HEOOXOJUMBIE ISl peUIeHHs 3ajad, OICHUBATh PEaTUCTUYHOCTh
MOJYYEHHOM (hPU3NYECKON BETUUHUHBI

1.8

pacrno3HaBaTh MPOOJEMBbI, KOTOpPHIE MOXXHO pEIIUTh MpPH MOMOIIU
(bu3NYECKUX METOJOB, B ONMUCAHUH HCCIEAOBAHUS BBIACIATH MIPOBEPSEMOE
MPEeIoNIoKeHne (TUIOTe3y), pa3inyaTh U UHTEPIPETHPOBATH MOTYUESHHBIN
pe3ynbTaT, HaXOAUTh OMIMOKH B XOJE OIbITa, JElaTh BBIBOJABI MO €ro




pesynbTaTam

1.9

1.10

1.11

1.12

1.13

1.14

1.15

1.16

1.17

HPOBOJIUTH OTIBITHI 10 HAOIIOCHUIO (GU3MUYCCKUX SABICHUHN WA (PU3UIECKUX
CBOMCTB Tel: (hOPMYJIMPOBATH IMPOBEPSIEMbIC IMPEAIIOI0KECHUS, COOMpATh
YCTAHOBKY W3 MPEIOKEHHOTO0 000pYIOBaHHUs, 3alUCHIBATh XOJ OIbITA U
(GhopMyITUPOBATH BHIBOIBI

BBIIIOJIHATh IPSAMBbIE H3MEPEHUs C UCIOJIb30BAaHUEM aHAJIOTOBBIX MU
UGPOBBIX MPUOOPOB, 3alUCHIBATh IIOKa3aHUS MPUOOPOB € y4ETOM
3aJJaHHOH a0COJIIOTHOM MOTPEUTHOCTH U3MEPEHUI

MPOBOAUTH HCCIIEAOBAHNE 3aBUCUMOCTU OAHON (PU3UUECKON BEIMYMHBI OT
JpYyroi ¢ MCHOJIb30BAaHUEM MPSIMBIX HM3MEPEHUH, Y4acTBOBaTh B
IUTAHUPOBAaHUM  y4eOHOrO  HCCIENOBaHUs, CcoOUpaTh YCTAaHOBKY U
BBIMIOJHATh HM3MEPEHHUS, CIeAys MpeaoKeHHOMY IulaHy, (PUKCHpOBaTh
pe3yNIbTaThl TIOMYYECHHOW 3aBUCUMOCTH (PU3UYCCKMX BEIIMYUH B BHJC
MPEIUIOKEHHBIX TAa0MHMIl W TpaduKOB, JelaTh BBIBOABI IO pe3ylbTaTam
M CCJIEIOBAHMUS

OPOBOJIUTH KOCBEHHBbIE H3MEpPEHUs (U3NYECKHX BEIMYUH, CIELys
IPEUIOKEHHOH MHCTPYKUUM: IPU BBIIOJHEHUH H3MEpEeHHH CcoOupaTh
DKCIIEPUMEHTAIBHYI0 YCTAHOBKY UM  BBIYMCISITH 3HAYEHHE HCKOMOU
BEJINYUHBI

COOJIrO/IaTh MpaBHIIa TEXHUKH O€30ITacCHOCTH MPHU paboTe ¢ JabopaTOpHBIM
o0opynoBaHrEM

yKa3bIBaTh NPUHIMIBI JIEHCTBUS TPUOOPOB M TEXHHUYECKHX YCTPOWCTB,
XapakTepu3oBaTh MPUHLUIBI  JEHCTBHS  W3y4eHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPOWCTB C MOMOILBIO UX OMMUCAHUS, UCHOJIb3Yys 3HAHHS O
CBOWCTBaX (PM3MYECKHUX SIBIECHUN M HEOOXOAUMBbIE (U3NYECKHUE 3aKOHBI U
3aKOHOMEPHOCTH

NPUBOJNTE  TNPUMEpPHl  (HAXOAWTh  HWHPOpPMAIMIO O  MpUMepax)
NPAaKTUYECKOI0 HCMOJIb30BaHUS (PU3NYECKMX 3HAaHUM B MOBCEIHEBHOI
XKHU3HU Ui oOecriedyeHus: 0€30MacHOCTH MpU OOpalleHuu ¢ mpudopamu M
TEXHUYECKUMHU YCTPOUCTBAMH, COXPAaHEHUS 3/J0POBbsl M COOIOIEHUSI HOPM
HKOJIOTMYECKOTO MOBE/IEHHs B OKpY:Karolleil cpee

OCYIIECTBIISITh OTOOp MCTOYHMKOB HHGopManuu B cetu HHTepHeT B
COOTBETCTBUM C 3aJJaHHBIM ITOMCKOBBIM 3allpOCOM, Ha OCHOBE MMEIOIINXCS
3HaHUH W TyTéM CpaBHEHUS PAa3IMYHBIX MCTOYHUKOB  BBIJACIATH
uHPOpPMaLIMIO, KOTOpasi SBJISIETCS NPOTUBOPEUMBOHIIIM MOXKET OBITH
HEJOCTOBEPHOI

UCTIOJIF30BaTh TPU BBHITIOJHEHUH YYEOHBIX 33JaHUN HAYYHOTIOMYJISIPHYIO
JaUTEpaTypy (PU3MUYECKOro COACpkKaHUS, CIIPAaBOYHBIC MAaTEPUAIIbI, PECYPChHI
ceru UHrepHer, Bnajere NpUEMaMU  KOHCHEKTHPOBAHUS  TEKCTa,
npeoOpa3oBaHus HH(YOPMAIMH U3 OJTHOW 3HAKOBOW CHCTEMBI B IPYTYIO

1.18

co3/aBaTh COOCTBEHHbIE KpAaTKHE MUChbMEHHBIE U YCTHBIE COOOLICHHS Ha
OCHOBE 2 — 3 MCTOYHHMKOB MH(QOpMAIMK (PU3NYECKOTO COAEPKAHUS, B TOM




qrclie MyOJIMYHO JeNaTh KPaTKHe COOOMICHUS O pe3yIbTaTax MPOEKTOB MU
y4eOHBIX MCCIEIOBAHUM, MPU ITOM TPAMOTHO HCIIOJIB30BaTh W3YYCHHBIN
MOHATUWHBIN ammapar Kypca (U3UKH, CONPOBOXAATh BBICTYILICHUE
Mpe3eHTalue

1.19

8 KVIACC

Kon
MPOBEPAEMOro
pe3yJbTara

11

1.2

OpU BBIOJHEHUH YYEOHBIX TPOEKTOB U HCCICIOBAHUN PaCHpPEAesTh
00s3aHHOCTU B TpyYIIIE B COOTBETCTBUU C IIOCTABJIECHHBIMM 3ajadyaMu,
CIEIUTh 3a BBIIOJIHEHUEM IUIAaHA JEHCTBUM, aJEKBaTHO OLEHUBATH
COOCTBEHHBIM  BKJaJ B  JEATENIBHOCTh  IPYMIbl,  BBICTPAUBAaTh
KOMMYHHMKAaTUBHOE B3aMMOJCHCTBHE, yUUTBIBAsi MHEHHE OKPYXKAIOIINX

HpOBepﬂeMble NMpeaAMETHBIC PE3YJIbTaThbl 0CBOCHU S OCHOBHOM
06pa3OBaTeJII)HOI71 nporpaMmmMmbl OCHOBHOI'O 061]161"0 06pa303a}mﬂ

HCIIOJB30BaTh IMOHATHA

pas3iinuaTth ABJICHHA 110 OIIMCAHHIO UX XAPAKTCPHBIX CBOMCTB M Ha OCHOBE
OIBITOB, AECMOHCTPUPYIOIIUX JaHHOC (I)I/ISI/ILICCKOG SABJICHUC

1.3

pacmo3HaBaTh  IPOSIBIEHWE  HM3YYEHHBIX  (PU3WYECKUX  SBICHUM B
OKpYXKarollleM MHUpE, B TOM 4Hciie (U3NYECKUe SIBJICHUS B IpUpOJE, NpU
TOM TEPEBOJUTh MPAKTUYECKYI0 3ajady B Y4eOHYyI0, BBIIEIATh
CYIIECTBEHHbIE CBOMCTBA (MPU3HAKN) (PU3HUECKUX SBICHUMN

1.4

ONMCHIBATh M3YyYEHHBIE CBOICTBAa Tel U (PU3MYECKHE SBIICHUS, HCIONb3Ys
¢usznyeckue  BEJNWYMHBI, TPU  ONUCAHUM MPaBWIBHO  TPAKTOBATh
(¢u3NYECKUN CMBICI HCIIOJIb3YEMBIX BEJIMYMH, O00O3HAUYEHUS MU €IUHUIIBI
(¢u3NYECKUX BEIMYMH, HAXOAUTh (OPMYJbI, CBS3BIBAIOLIME JAaHHYIO
¢u3nUecKyro BEIMYUHY C JPYTMMH BeIMYHMHAMHU, CTPOUTH Tpaduku
U3YyYEHHBIX 3aBUCUMOCTEH (pU3MUECKUX BEINYHH

1.5

XapakTepu30BaTh CBOWCTBAa Tei, (U3WYECKUE SBICHUS W TIPOIECCHI,
WCTONB3Ysl  M3YYEHHBIE 3aKOHBI, TMpPU HATOM J1aBaTh  CJIOBECHYIO
(GhOpMYITUPOBKY 3aKOHA U 3aMHMCHIBATH €T0 MATEMATHYECKOE BBIPAKEHUE

1.6

OOBSACHATh (PU3WYECKUE MPOLIECChl U CBOWCTBAa Tel, B TOM 4YHCIE U B
KOHTEKCTE CHTyalui NpPaKTUKO-OPHUEHTHPOBAHHOIO XApAaKTepa: BBIABIATH
MPUYMUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH 00BsICHEHNE U3 | — 2 TOTHYeCKUX
[1aroB ¢ MOMOIIbI0 1 — 2 HM3y4yeHHBIX CBOMCTBA (PU3NYECKUX SIBIICHUH,
(U3NUECKUX 3aKOHA UIIM 3aKOHOMEPHOCTH

1.7

peumath pacy€éTHble 3a7ayd B 2 — 3 JEWCTBHUA, HUCIOJIb3YS 3aKOHBI M
dbopMynbl, CBs3bIBaIONIME (PU3MUYECKHE BEIMYMHBI: HAa OCHOBE aHAIN3a
yCIIOBUSL 33/1aydl 3alKChIBaTh KPaTKOE YCIOBUE, BBISBISATH HEIOCTATOK
JaHHBIX [ peleHus 3aJadd, BBIOMpATh 3aKOHBI M (OPMYJIBL,
HeoOXoauMble il €€ pelleHus, MIPOBOAUTH pacdy€Thl M CpaBHUBATh




MOJIY4YCHHOC 3HAUCHUC (1)H3H‘-I€CKOﬁ BCJINMYHHBI C U3BCCTHBIMU JaHHBIMU

1.8

1.9

1.10

1.11

1.12

1.13

paciio3HaBaThb HpO6J’I€MBI, KOTOPBIE MOXHO PpCIINTh IIPU ITOMOIIU
q)HBI/I‘-IeCKI/IX MCTOHOB, HCIOJIB3yd OIMCAHUC HUCCICAOBAHUA, BBIACIIATH
IMPOBEPACMOC IMPCAIOJIOXKCHUC, OIICHUBATh I[MPABUJIBHOCTbH nopsaka
IMMPOBCACHUA UCCIICAOBaHNA, ACIaTh BBIBOAbI

HPOBOIUTH OTBITHI 10 HAOIIOCHUIO (PU3MYCCKUX SBICHUH WIN (PU3HUYCCKUX
CBOMCTB Tell: (OPMYJIHPOBATH MPOBEPSEMBIC MPEINOJIOKCHUS, COOUPAThH
YCTAHOBKY W3 IPEIJIOKEHHOTO0 00OPYIOBaHUS, OMUCHIBATH XOJ OIbITA U
(GhopMyITUPOBATH BHIBOIBI

BBITIOJIHSITH MPSMbIC U3MEPEHHUS C HUCIIOIb30BAHHEM aHAJIOTOBBIX MPUOOPOB
U JTaTYNKOB (PU3MYECKUX BEIMYMH, CPABHUBATH PE3YyJIbTAThl U3MEPEHUN C
yu€TOM 3a/1aHHOM a0COIFOTHOM MOTPETHOCTH

IPOBOJINTH MCCIIECAOBAaHNUE 3aBUCHMOCTH OJHOW (pU3NYECKOH BEIMYHHBI OT
IpYyrol ¢  UCIONB30BAaHUEM  NPSAMBIX  W3MEPEHUH:  IIJIaHUPOBATh
Uccie0OBaHue, COOMpaTh YCTAHOBKY W BBINOJHATH HM3MEPEHUS, CIEAys
NpeAoKeHHOMY — IUIaHy,  (UKCHpOBaTh  pe3ynbTaTbl  HOJXYYEHHOM
3aBUCHMOCTH B BHJE TaOIMIl U TpaduKOB, 1eaTh BBIBOJBI 110 PE3yJIbTaTaM
UCCIICTOBAHMS

IPOBONTh KOCBEHHBIC H3MEpPEHHS (HU3MYECKUX BEJIMYMH: IUIAHUPOBATH
U3MEpeHusi, coOuparh  SKCIEPUMEHTANBHYIO  YCTaHOBKY,  CIEIys
IPEeUI0KEHHON MHCTPYKIIUH, U BBIYUCIIATH 3HAYEHNE BEIMUMHBI

coOnroaaTh MpaBuja TEXHUKU O€30MacHOCTH Mpu paboTe ¢ J1abopaToOpHbIM
o0opynoBaHruEeM

1.14

XapaKTepu30BaTh MNPUHLMUIBI  JIEHCTBUS  W3YYEHHBIX MpPUOOPOB U
TEXHUUYECKHUX YCTPOMCTB C ONOPOM Ha WX OMMCAHUA, UCIONb3Yysd 3HAHUS O
cBOMicTBax  ()M3MUECKHUX  SIBICHUH U  HEOOXOoAMMBbIE  (PU3NYECKUE
3aKOHOMEPHOCTH

1.15

pacro3HaBaTh IMPOCTHIE TEXHUYECKUE YCTPOMCTBA U HU3MEPUTEIBHBIE
HpI/I60pH mo cxeéMaM H CXEMAaTHYHBIM PUCYHKaM, COCTaBJIATHE CXCMbI
SIEKTPUYECKUX  IEMe ¢  MOCIEAOBAaTEIbHBIM W MapauIeIbHBIM
COETMHEHUEM JJIEMEHTOB, pa3jinuas YCJIOBHbIE O0O3HAYEHHS SJIEMEHTOB
SIIEKTPUYECKUX LIeTIEH

1.16

OPUBOANUTH  NpUMEpbl  (HAXOAUTh  HMHGMOpMAIMIO O  [pPUMEpax)
MPAKTUYECKOTO MCIONb30BaHUs (U3NYECKUX 3HAHUW B IOBCEJIHEBHOMN
KU3HU Ui ofOecriedeHus 0e30MacHOCTH MpU OOpallleHUH ¢ MpudbopaMu U
TEXHUYECKUMHU yCTPOMCTBAMH, COXPAaHEHUS 370POBbsI U COOIIOACHUSI HOPM
9KOJIOTUYECKOTO MOBE/ICHUS B OKPYXKAOLIEH cperie

1.17

OCYIIECTBIISATh TOUCK HH(pOpManuu (U3NYECKOTO COAEpKAHHUS B CETU
NHTepHeT, Ha OCHOBE UMEIOUIMXCA 3HAHUW MW MYTEM CpaBHEHUS
JOTIOTHUTEIBHBIX UCTOYHUKOB BBIICNIATh UH(OPMALIHMIO, KOTOPas SABIISETCS
MIPOTHUBOPEYUBOMN MM MOXET OBITh HEJIOCTOBEPHOM

1.18

UCIIOJIb30BaTh MPH BBIMOJHEHUN YYEOHBIX 33/JaHUN HAYYHO-TIOMYJISPHYIO




JIUTEpaTypy (PU3MUECKOro CoAaepk aHMs, CIPABOYHBIE MaTE€pHUaJbl, PECYPCHI
cetu HMurepHer; Biagerb NpuéMaMH KOHCIEKTUPOBAHMUS  TEKCTa,
npeoOpazoBanus HHGOPMAIIUU U3 OJTHOM 3HAKOBOW CHUCTEMBI B IPYTYIO

1.19

co3/1aBaTh COOCTBCHHBIC ITMCHMEHHBIC M KpPAaTKHE YCTHBIC COOOIICHUS,
0000mas wWHPOPMAIMIO W3 HECKOJIbKUX HCTOYHUKOB (DU3HUECKOTO
COJICpKaHHUs, B TOM YHCJIC MyOJIMYHO MPEACTABIATh PE3yJIbTaThl IPOCKTHOM
WK UCCIICIOBATEIBCKOM JAEATSIBHOCTH, TP STOM I'PAMOTHO HMCIIOJIb30BaTh
U3yJdCHHBIA TOHATUHHBIA —ammapar Kypca (HU3UKH, COMPOBOXKIAThH
BBICTYIUICHHE TPE3CHTAIIMEH

1.20

OpU BBHIMOJIHEHHH YUYEOHBIX NPOCKTOB U HCCIEJOBAHUN (PU3UUECKUX
IIPOLIECCOB paclpeAesaTh OOS3aHHOCTM B TpYIIE B COOTBETCTBUU C
IIOCTABJIECHHBIMU 33Ja4aMH, CJIECIUTh 3a BBIIOJIHEHUEM IUIaHA JCUCTBUN U
KOPPEKTHpPOBAaTh €ro, aJeKBaTHO OLICHWBaTh COOCTBEHHbIN BKJIAJ B
JESATEIIBHOCTh T'PYIIIBI, BBICTPAUBATh KOMMYHHMKaTUBHOE B3aUMOJACHUCTBHE,
HPOSIBIISAS TOTOBHOCTD Pa3pelaTh KOH(IMKTbHI

9 KJIACC

Kon
NpoBepPsSIEeMOro
pe3yJbTara

11

IIpoBepsiemble NpeaMeTHBIE Pe3YJIbTATHI 0CBOEHHUS OCHOBHOM
00pa3oBaTeIbHOI MPOrpaMMbI OCHOBHOI'O 00111ero 00pa3oBaHus

HCIOJIb30BAaTh U3YYCHHBIC ITIOHATUS

1.2

1.3

14

1.5

pas3nuyath SBJICHUS MO OMHCAHUIO MX XapaKTEPHBIX CBOWCTB M HA OCHOBE
OTIBITOB, IEMOHCTPUPYIONTUX JTAaHHOE (PU3UIECKOE SIBJICHUE

pacrio3HaBaTh  MpOSIBIEHHE M3YYEHHBIX  (PU3MUYeCKMX  sSBIEHHA B
OKpY’KalollleM MHUpe, B TOM 4uclie (U3NYeCKue SBJICHUS B MPUpPOAE, NPHU
S9TOM TEpeBOAMTHh MPAKTUYECKYIO 3aJady B Yy4eOHYIO, BBLACIATH
CYIIIECTBEHHbIE CBOMCTBA (MIPU3HAKN) PUINUECKUX SIBJICHUN

OIKCHIBATh M3y4YEHHBbIE CBOMCTBA Tel U (U3NYECKHUE SBICHUS, MCIOIB3YS
¢u3nueckue  BEIMYUHBI, NPU  ONMCAHUU NPABWIBHO  TPAKTOBATh
¢u3nUecKuil CMBICT HCIIOJIB3YEMbIX BEIHYMH, OOO3HAYEHHUS WU EIUHMIIBI
bu3NYecKuX BEIMYMH, HAXOOUTh (OPMYIbI, CBS3BIBAIOIINE JAaHHYIO
¢bu3NYeCcKyl0 BENUWYMHY C JPYTUMH BEJIWYMHAMM, CTPOUTH TIpaduku
M3YYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BETUUNH

XapaKTepu30BaTh CBOWCTBA TeN, (U3MYECKHUE SIBICHUS U MPOIECCHI,
UCIIONIb3Ysl  W3YYEHHBIE 3aKOHbI, MpPH HITOM JIaBaThb  CJIOBECHYIO
(bopMyITHUPOBKY 3aKOHA U 3aIllMChIBATh €M0 MaTEMaTHUYECKOE BBIPAXKEHHE

1.6

OOBSICHATH (PU3UYECKUE MPOIECChl M CBOICTBAa Tel, B TOM 4YHCIE U B
KOHTEKCTE CHUTyalud IPAKTUKO-OPUEHTHUPOBAHHOI'O XapaKTepa: BBIABIATH
NPUYHHHO-CJICICTBEHHBIE CBS3H, CTPOUTH O0BACHEHHE U3 2 — 3 JOTMYECKHX




[IaroB C NMOMOIIBI0 2 — 3 H3YYEHHBIX CBOMCTBAa (DPU3MUYECKUX SIBJICHHUH,
(GU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH

1.7

pematb pacu€THble 3amaud (OmUparouIMecs Ha cucteMy u3 2 — 3
YpaBHEHHMIA), MCIIONB3YsI 3aKOHBI U (DOPMYJIbI, CBSI3BIBAIOIINE (PHU3UUECKUE
BEJIMYMHBI: Ha OCHOBE aHaJlM3a YCJIOBMS 3a/layd 3allHUChIBaThb KpPaTKOE
YCIIOBHE, BBISBIATH HEMOCTAIOUINE WM W30BITOYHBIC JaHHBIC, BHIOMPAThH
3aKOHBI U (OpPMYJIbl, HEOOXOAUMBIE JJIsl PELICHUs], IPOBOJUTH PACUEThl U
OLIEHUBATh  PEAIMCTUYHOCTb  IIOJIYYEHHOTO  3HAYeHHS  (U3UYECKOi
BEJIMYUHBI

1.8

pacrio3HaBaTb MpPOOJEMBI, KOTOpPBIE MOXHO pEUIMTh MpPHU MOMOIIU
(U3NYECKUX METOOB, HCIOJIb3YS OINMCAHUE WCCIEIOBaHUs, BBIICIATDH
poBEpsEMOE  NPEANOJI0KEHNEe, OLEHMBATh IPAaBWIBHOCTh  MOpsAKA
IOPOBEIECHUS  UCCIIEJOBAaHUs, JeJaTh  BBIBOJbL, HMHTEPIPETUPOBATH
pe3yibTaThl HAOIIOACHUHN U ONBITOB

1.9

IMPOBOAUTDH OIIBITHI 11O Ha6JIIOl[€HI/IIO (1)I/I3I/I‘-ICCKI/IX SIBIICHUH WIIN (1)I/I3I/I‘-I€CKI/IX
CBOMCTB TeJI: CaMOCTOATEIbHO COOMpATh YCTAaHOBKY U3 HM30BITOUHOIO
Habopa o00opylOBaHMs, ONKMCHIBATb XOJ OIBITA W €ro pe3yJbTaThl,
(bopMynHpOBaTh BHIBO/IBI

1.10

IPOBOJUTH NPU HEOOXOAMMOCTH CEPHIO NPSMBIX HW3MEPEHUH, ONpeness
CpelHee 3HaueHue u3MepseMoll BelaMuuMHbI ((POKYCHOE paccTOsSTHuE
coOuparomied JIMH3bI), OOOCHOBBIBaTH BBIOOpP cIlOcO0a H3MEpEeHUus
(M3MepHTEIBHOTO MPHOOpa)

1.11

IPOBOAMTH  HUCCIIEJOBAaHME 3aBHUCUMOCTEM (IU3MUECKHUX BEJIUYUH C
UCIIOJIb30BAaHUEM TMPSAMBIX HW3MEPEHHH: IJIaHUpPOBaTh MCCIEI0BaHUE,
CaMOCTOSITENIbHO ~ COOMpaTh  yCTAHOBKY, (PMKCHUpOBaTh  pe3yibTaThl
MOJIyYUEHHOM 3aBUCHUMOCTH (PU3MYECKMX BEIMYMH B BHUAE TaOIUIU
rpaduKoOB, JeJIaTh BBIBOJIBI IO Pe3ysIbTaTaM UCCIIEIOBAHUS

1.12

MMPOBOAWUTL KOCBCHHBIC H3MCPCHUA (1)I/ISI/I‘ICCKI/IX BCJIIMYHH: ITIAHUPOBATH
HU3MCEPCHNA, CO6I/IpaTB OKCIICPUMCHTAJIIbHYIO YCTAHOBKY H BBIIIOJIHATH
HU3MCEPCHUA, CICAYyA HpG}IJ'IO)KGHHOfI HHCTPYKIIMHU, BBIYUCIIATH 3HAYCHHC
BCJIIMYMHBI U AHAJIM3UPOBATH IMOJIYYCHHBIC PE3YJILTATHI C y‘-IéTOM 3aI[aHHOI>'I
MOrpeIIHOCTU I/ISMepeHI/Iﬁ

1.13

1.14

coOnroaaTh MpaBuja TEXHUKU 0€30MacHOCTH MpHU paboTe ¢ J1abopaToOpHBIM
0obopyoBaHuEM

pa3inyath OCHOBHBIE TMPH3HAKK H3YYCHHBIX (PHU3MUECKUX MOJIEIICH:
MaTepuaibHas TOYKa, aOCOJIOTHO TBEPAOE TEJIO, TOYCUHBIH HCTOYHHK
CBETa, JydY, TOHKas JMH3a, [JIaHeTapHas MOJIENIb aTOMa, HyKJIIOHHAsT MOJIE b
ATOMHOTO si7Ipa

1.15

XapakTepu3oBaTh MPUHLUIBI  JEHCTBHS  W3YyYEHHBIX NPUOOPOB U
TEXHUYECKHUX YCTPOMCTB C OMOPOI Ha MX OMHCAHUS, UCIONb3YS 3HAHUS O
CBOWCTBaX  (U3MYECKUX SBJICHUH H  HeoOXomumble  (pusmueckue
3aKOHOMEPHOCTH




1.16

HCIIOJIb30BAaTh CXEMbl M CXEMaTHYHbIE PUCYHKH HM3YYEHHBIX TEXHUUYECKHUX
YCTPOMCTB, U3MEPUTEIHHBIX IPUOOPOB U TEXHOJIIOTUYECKUX IPOLECCOB MpHU
pelieHnr  y4yeOHO-TIPaKTHYECKHUX  3a/ay, ONTHYECKHE CXEeMbl s
MOCTPOCHHUS U300paKEHHH B IIIOCKOM 3epKalie U COOMpAroLIeii TUH3e

1.17

OPUBOJIUTH  TpUMEpbl  (HaxoauTh  WHGOpMAIMIO O  TpUMEpax)
MPAKTUYECKOTO HCIONBb30BaHUS (U3MUYECKUX 3HAHWW B TOBCEIHEBHOM
JKU3HHU JJIs1 oOecriedeHnuss 0€30MacHOCTH TPH OOpallleHuH ¢ MpuOopaMu U
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHEHHS 3JI0POBbsI M COOIIOICHUSI HOPM
9KOJIOTUYECKOTO IMOBE/ICHUS B OKPYKAIOIIEH cpelie

1.18

OCYILECTBIISITh TMOMCK WHGpOpMaNUU (QHU3HMUECKOTO COACPKAHUS B CETH
WNurepuer, camocTosTeNbHO (HOPMYNIHPYs MOUCKOBBIM 3amIpoc, HaXOAWUTh
IOYTU OHpEJeNeHHs] TOCTOBEPHOCTH IOJIyYeHHOM MH(OpPMalu Ha OCHOBE
UMEIOIINXCS 3HAHUU U JONOJHUTEIBHBIX UICTOYHUKOB

1.19

UCTIOJIB30BaTh MPH BBIOJHEHUH YYEOHBIX 33JaHUN HAYYHO-TIOMYJISPHYIO
aUTEpaTypy (PU3MUYECKOrO COACpKAHUSA, CIIPABOYHBIC MATEPHUAIBI, PECYPCHI
cetu HMHrepHer; BiageTb NpuéMaMM  KOHCIEKTHPOBAHMSI  TEKCTa,
npeoOpazoBanus HHGOPMAIIUU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO

1.20

CO371aBaTh COOCTBEHHBIE TMHUCHMEHHBIE M YCTHBIE COOOIICHHUS Ha OCHOBE
uH(pOpMAIMM W3 HECKOJIBKUX HWCTOYHUKOB (PH3UUIECKOTO COJCpIKAHUS,
MyOJUYHO TIPEACTABIISTh PE3YJIbTAThl MMPOCKTHON MM MCCIIEIOBATEIbCKON
JIEATEIIbHOCTH, TIPX 3TOM I'PaMOTHO HUCMOJIb30BATh NU3YyYEHHbBI MOHATUWHBINA
anmapar HW3y4yaeMoro pasziena (U3UKH U COMPOBOXKIATh BBICTYIJICHUE
npe3eHTaluel ¢ y4éToM 0COOEHHOCTEN ayAUTOPUH CBEPCTHUKOB

1.21

MpPU  BBIMIOJIHEHUH YYEOHBIX TMPOCKTOB U HCCIEIOBAaHUN (PU3MUECKHUX
IIPOLIECCOB paclpeAensiTh OOS3aHHOCTH B TpYIINEe B COOTBETCTBUH C
MOCTaBJICHHBIMH 3aJ[a4aMH, CIEAUTh 32 BHITIOJIHEHUEM IUIaHA JIEHCTBUN U
KOpPPEKTUPOBAaTh €ro, aJeKBaTHO OICHMBaTh COOCTBEHHBIH BKIaJ B
NEeSTeNIbHOCTh TPYIMIBI, BHICTPAUBaTh KOMMYHHUKATUBHOE B3aWMOJICHCTBUE,
MIPOSIBIISiSE TOTOBHOCTH pa3peniaTh KOHPIUKTHI



MMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA
7 KIIACC

Kon Kon
pa3aesia  3JieMeHTa

®U3UKA U EE POJIb B ITIO3HAHMM OKPYXAIOIIEI'O MHUPA

®duszuka — Hayka o npupoze. SABneHus npupoabl. Ouznyeckue

HpOBepﬂeMme IJIEMEHTHBI COACPKAHUSA

1.1 SABJICHUA . MCXaHHNYCCKHUC, TCIIIIOBBIC, QJICKTPHYCCKUC,
MarauTHBIC, CBETOBLIC, 3BYKOBBIC

®dusnueckue BeTMUYMHBL M3MepeHne (U3NYECKHX BEIUYHH.
1.2 Puznueckue puOOpHI. ITorpemnocTs U3MEPEHUM.
MesxayHapoiHasi cucTemMa eAMHUIL

EcrecTBeHHOHay4yHBIH ~ METOJA  TMO3HAHUA:  HAOJIOJCHHE,
IIOCTAHOBKA HAY4YHOTO BOIIPOCA, BBIABH)KCHUE THIOTES,

! 13 DKCIHEPUMEHT 1o IIPOBEPKE TANIOTES, 00BICHEHHE
HaAOJIFOaeMOT0 SIBJICHUS
14 Onucanue pU3NYECKUX SBJICHUI ¢ MOMOLIBIO MOJIEel
[TpakTyeckue paboOTHI:
W3mepenne pacCTOSHUM.
15 N3mepenue 06bEMa KUAKOCTH U TBEPAOTO Tea.

Omnpenenenue pasMepoB MajbIX TEIl.
N3mepenne Ttemmeparypsl NP IOMOIIU KUAKOCTHOTO
TEPMOMETPA U JATYMKA TEMIIEPATypPbl

ITEPBOHAYAJIBHBIE CBEJIEHMA O CTPOEHNHN BEIIIECTBA

21 CrtpoeHue BeliecTBa: aTOMbl M MOJIEKYJIBI, UX pa3MepBhI.
' OnbIThI, TOKA3bIBAIOLINE TUCKPETHOE CTPOEHHUE BEIIECTBA

99 JIBuxenue vactul BemiectBa. CBA3b CKOPOCTU JIBUKEHUS
' yacTull ¢ TemrepaTypoil. BpoyHoBckoe nBuxkenue, muddysus

BzaumopeiicTBrHe YyacTHUIl BEIIESCTBA: NPUTSKCHUC U
OTTAJIKUBAHHUC

2.3

2 ArperaTHble COCTOSHUSI BEIIECTBA: CTPOEHUE TIa30B,
24 KHUJAKOCTEH W TBEPABIX (KpUCTANIMYECKHX) Tel. BzauMocBs3b
' MEX/y CBOMCTBAMH BEILIECTB B Pa3HBIX arperaTHbIX COCTOSHUSIX

H UX aTOMHO-MOJICKYJIAPHBIM CTPOCHHUEM

2.5 Oco0EHHOCTH arperaTHBIX COCTOSTHUN BOIBI

[TpakTuyeckue pabOTHI:
2.6 Ounenka  auaMmerpa aToMa  METOIOM  psaoB  (c

UCToNIb30BaHueM GoTorpaduit).




OMnBITH IO HAOIIOIEHUIO TETNIOBOTO PACIIUPEHUS Ta30B.
OnpITHl 10 OOHAPY)KEHUIO JEHCTBUS CHJI MOJIEKYJISIPHOTO
MPUTSKEHUS

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

3.1

MexaHudeckoe IBIKCHHE. PaBHOMEpHOE W HEpaBHOMEPHOE
JIBIDKEHUE

3.2

Cxopoctb. CpenHsii CKOpOCTb IIpU  HEPABHOMEPHOM
IBIDKEHUU. Pacuér myTH 1 BpeMeHU JIBHOKECHHS

3.3

3.4

3.5

SIBnenue uHepuuu. 3aKOH MHEpLUU. B3anMopelicTBrue Ten Kak
IIPUYMHA U3MEHEHUS CKOPOCTH ABMXKEHUS Tell. Macca Kak mepa
WHEPTHOCTH TeJla
ITnotHocTh BemecTtBa. CBA3b IJIOTHOCTH C KOJIMYECTBOM
MOJIEKYJ B €JUHMIIE 00bEMA BEILlECTBA

Cuta Kak XapakTEepUCTHKA B3aUMOICUCTBUS TEJ

3.6

3.7

Cuna ynpyroctu u 3akoH ['yka. M3mepenue cuibl ¢ MOMOIIBIO
JTMHAMOMETpa
SlBnenue TaroreHus u cuna TsbkectH. Cuila TSDKECTH Ha
Ipyrux ranerax. Bec tena. HeBecomocTh

3.8

Cuna tpenus. TpeHue CKonbXeHUSI U TpeHUE MOKosl. TpeHue B
MIPUPOJIE U TEXHUKE

3.9

3.10

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

[TpakTyeckue paboOTHI:

OmnpeneneHre CKOPOCTH PaBHOMEPHOTO JBWKEHUS (IIapvKa B
KHUJIKOCTH, MOJAETH IEKTPUUECKOI0 aBTOMOOMIIS U TaK Jlanee).
OrmpeziesieHne cpeHed CKOPOCTH CKOJIBKEHUS Opycka WIH
[IapuKa MO HAKJIOHHOW miockocTd. OmnpeneneHue MIOTHOCTU
TBEpaOro tena. ONBITBL, JEMOHCTPUPYIOIIHAE 3aBUCUMOCTh
pacTspkeHus (gegopmaiii) Npy>KUHbl OT MPHUIIOKEHHON CHIIBI.
OnbIThI, JEMOHCTPUPYIOIIME 3aBHUCUMOCTh CHJIBI TPEHHUS
CKOJIBKEHUSI OT Beca Tela M XapakTepa CONpPHUKACAOIIMXCS
MMOBEPXHOCTEU

3.11

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

3.12

TexHuueckre ycTpoucTBa: IMHAMOMETP, MOJIITUITHUKA

JIABJIEHUE TBEPBIX TEJI, JKUJIKOCTEN 1 TA30B

4.1

HaBnenne T1BEpmoro Tenma. CmocoObl  YMEHBIICHUS |
YBEJIMYEHUS AaBIICHUS

4.2

JlaBnenne ra3a. 3aBHCUMOCTH JaBJICHUS raza OT O00BEMa,
TeMIepaTypbl




4.3

[lepenaua naBieHust TBEPABIMU TEJIaMU, KUAKOCTSIMU U ra3amu.
3akoH [Tackanga. [TneBMaTHYeCKHEe MAIIUHEI

4.4

4.5

4.6

3aBUCHUMOCTD JIABJICHUS JKUJIKOCTH oT TJTyOUHBI.
Iunpocratueckuii  mapamokc. CooOmiarommecss  COCY/IbI.
['uapaBnuyeckre MEXaHU3MbI

Atmochepa 3emumn u armocdepHoe mgamieHue. I[IpuauHbI
CyIIECTBOBaHUS  BO3AYMHOM  00070uku  3emiau.  OmbIT
Toppuuemnu. 3aBUCUMOCTh aTMOC(EpPHOTO  JaBIEHUS OT
BBICOTBHI HaJ] yDPOBHEM MOPsI

Usmepenne  atmocdepHoro  npaeneHus. [lpubopsr  ans
U3MepeHus aTMOC(HEPHOro AaBlICHUS

4.7

JlelicTBME XKUIKOCTM M Ta3a Ha IOrPYKEHHOE B HUX TEIO.
BrrTankuBaronias (apxumMezioBa) cuiia. 3akoH Apxumena

4.8

4.9

IInaBanue Ten. Bo3gyxomnaBanue

[TpakTrueckue pabOTHI:

HccrenoBanue 3aBUCHMOCTH Beca Tejda B BOJE OT 00bEMa
MOTPYKEHHOW B  KUAKOCTh 4actu Tena. OnpezneneHue
BBITAJIKMBAIOIICH CHJIBI, IEUCTBYIOIICH Ha TEJO, MOTPYXKEHHOE
B KUIKOCTh. [IpoBepKa HE3aBUCUMOCTH BBITAIKUBAIOIICH CHIIBI,
JIEUCTBYIOIIEH Ha TEJO B KHUIAKOCTH, OT Macchl Teja. OMBITHI,
JIEMOHCTPHUPYIOIIUE 3aBUCHMOCTh  BBITAIKWBAIOIICH  CHIIBI,
JIEeHCTBYIOIIEH Ha TEJIO B XKHUJIKOCTH, OT 00bEMa NOTPYKEHHOHU B
J)KUJIKOCTh 4YacTU Tella M OT IUIOTHOCTH  SKHUIKOCTH.
KoHcTpynpoBanue apeomerpa WM KOHCTPYUPOBAHUE JIOAKU U
onpeenaeHue e€ rpy30no1bEMHOCTH

4.10

dusnyeckue SBIEHUS B MPUPOJE: BIMSIHHE aTMOC(PEPHOTO
JTaBJICHUSI Ha )KUBOW OpraHU3M, IJIaBaHUE PbIO

411

TexHuueckue YCTPOMCTBA: cooO0Imaronmecs COCYIBI,
YCTPOWCTBO BOJIOMPOBOJIA, TUAPABINYECCKUN TPEecC, MAaHOMETP,
OapomeTp, BBICOTOMED, MTOPIITHEBON HACOC, ApEOMETP

PABOTA, MOIIIHOCTbB, SHEPT' A

5.1 Mexanudeckas pabora

5.2 MexaHnueckas MOIIHOCTb

53 [IpocTble MEXaHWU3MBI: pbIYar, OJIOK, HAKJIOHHAs IJIOCKOCTb.

' [TpaBuiiO paBHOBECHS phluara

5.4 [IpumeHeHue mpaBuiia paBHOBECHS pblyara K 0JIOKy
«3on0T0€ TpaBWIO» MexaHukd. KoadduuueHT moae3HOrO

9.5 necTBUsT MexaHu3MOB. lIpocTele MexaHM3MBI B OBITY U
TEXHUKE

5.6 [ToTennmanpHast SHEPTUH TEJIa, OTHATOTO HaJ 3eMIIEN

5.7 Kunernyeckas sHeprus




5.8 [TonHast MexaHWyeckass »dSHEprusi. 3aKOH M3MEHEHUS U
' COXpaHEeHMs] MEXaHUYECKON YHEPTHH
[TpakTuyeckue pabOTHI:
Onpenenenne paboOTHl CHIIBI TPEHUS MPH PAaBHOMEPHOM
5.9 JOBIDKEHUM ~ Tela 1O  TOPU3OHTAJIBHOMW  TOBEPXHOCTH.
' Uccnenoanue ycnoBuid paBHoBecus pwruara. Msmepenne KII
HAKJIOHHOM  IUIOCKOCTH. M3yueHue 3akoHa  COXpaHEHHUS
MEXaHUYECKOMN Hepruu
5.10 @u3nuecKue SBICHUS B IPUPOJIE: PbIYAru B TEJIEC YEIIOBEKA
TexHnuueckue YCTPOMCTBA: phlyar, MOJIBH>KHBIN u
5.11 HETMOABMKHBIM  OJIOKM, HAKJIOHHAs IIOCKOCTh, IIPOCTHIC
MEXaHU3MBI B OBITY
8 KJIACC
Kon Kon
IIpoBepsieMble 31€eMEHTHI COAePKAHUA
pa3jena  3JieMeHTa
TETIJIOBBIE ABJIEHU A
OCHOBHBIE TOJOXKEHUS MOJEKYISIPHO-KUHETHUECKOW Teopuu
6.1 CTpoeHusi BemiecTBa. Macca u pa3mepbl MosieKysl. OINBITHI,
' MOJTBEPXKIAIOIIHE OCHOBHbIE HOJIOKEHHUS
MOJIEKYISIPHOKMHETUYECKOI TeOpUH
6.2 Mogenu TBEPIOro, >KUAKOTO M Ta3000pa3HOrO COCTOSIHUH
' BemlecTBa. Kpucrammmueckue u aMmopgHsbie Tena
6.3 OObsicHEHHE CBOWCTB Ta3oB, XHUAKOCTEH M TBEPIBIX TEJN Ha
' OCHOBE ITOJIO’KEHUH MOJIEKYISIPHOKUHETUIECKON TEOPUH
6.4 CMauuBaHue M KAWL PHBIE SIBICHUS
6.5 TernoBoe pacupeHue U CKaTHe
6 6.6 Temmneparypa. CBs3b TeMIlepaTypbl CO CKOPOCTBIO TEIUIOBOTO
' JIBUKEHHUSI YaCTHULL
6.7 Buytpennsas osHeprus. CnocoObl H3MEHEHHUs BHYTpEHHEH
' SHEPIHUU: TeIIonepeaaya U CoBepIIeHHe padoThI
6.8 Buasl  Temsomepenadd:  TEIUIONPOBOAHOCTH,  KOHBEKIIHS,
U3ITy4YeHUE
6.9 KonndecTBo TemoThl. Y aenabHas TEMIOEMKOCTh BEIIECTBA
6.10 TennooOMeH M TEIUIOBOE paBHOBECHE. YPaBHEHHUE TEIJIOBOTO
' basanca
6.11 [InaBneHue W OTBepAEBaHUE KPUCTAJUIMUECKUX BEIIECTB.
' VY aenpHas TEIIOTA MJIABICHUS
6.12 [TapooOpa3zoBanue u koHaeHcauus. Mcmapenue. Kumnenwue.




VY nenbHas TEeIioTa napooOpa3oBaHMsL. 3aBUCUMOCTh
TEMIEPaTypbl KUIIEHUS OT aTMOC(HEPHOTO JaBJICHUS

6.13
6.14

BiaxxHocTh BO31yXa

3Hepr1/151 TOILJINBA. YIICJ'IBHaH TEIIJIOTA CrOpaHusa

6.15

[Tpunmunsl paboTsl TemuoBbix asurareneit KIIJ teroBoro
asurarens. TemnoBple JBUTATENM W 3alUTa OKPYKArOLIEH
cpensl

6.16

6.17

6.18

6.19

3aKOH COXpaHEHHs M IPEBpAICHUS JHEPTUU B TEIUIOBBIX
nporeccax

[TpakTuueckue paboThI:

OnbITh MO OOHAPYKEHHUIO JIEHCTBUS CHJI MOJIEKYJISIPHOTO
MPUTSKEHUS.

OnbITel IO BBIPAIIMBAHUIO KPUCTAJUIOB ITOBAPEHHOM COJIU
WJIU caxapa.

OnbITEl IO HAOMIOJEHUIO TEIUIOBOTO PACIIUPEHUS Ta30B,
JKUJIKOCTEN U TBEPABIX TEll.

OmnpeneneHne aBICHUS BO3IyXa B OaJUIOHE IIIPHUIIA.

OnbITel, JEMOHCTPUPYIOLIUE 3aBUCUMOCTb  JIABJIICHHS
BO3/lyXa OT €ro 00bEMa U HArpeBaHUS W OXJIAKICHHUS.

[IpoBepka TrHUIOTE3bl JMHEWHOMW 3aBUCHUMOCTU JIJIMHBI
CTONOWKA JKUIKOCTH B  TEPMOMETPHUYECKOH TpyOke OT
TEeMIIepaTypHhl.

Halnronenne wu3MeHEHHs BHYTPEHHEW HHEpPrUHM Teja B
pe3ynbTaTe TeTionepeaaun U padoThl BHEITHUX CHJL.

UccnenoBanue siBeHUs TEIUIOOOMEHA MPU CMEIIMBAaHUHU
XOJIOTHOW U ropsiueil BOJBI.

OrnpeneneHne KOJIMYECTBA TEIUIOTHI, MOTYYEHHOTO BOJOM
MIPH TETJI00OMEHE C HarpeThIM METAJUTMYECKUM ITUITHH]IPOM.

Ornpenenenne yaelnbHOU TEIIOEMKOCTH BELIECTBA.

HccnenoBanue nporecca ucrnapeHusl.

OnpeneneHre OTHOCUTENbHON BIAXXHOCTH BO3/yXa.

Ornpenenenne yAaelIbHON TEIIOTHI IJIaBICHUS JIbJA.

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

TexHuueckue yCTpoOiicTBa: KaIWJUISIPBI, IIPUMEPBI
MCIIOJIb30BaHUsl KPUCTAIIOB, JKUIAKOCTHBI TEPMOMETp, AATUUK
TEMIEPATypbl, TEPMOC, CHUCTEMA  OTOIUIEHHMS  JIOMOB,
TUTPOMETPBI, IICHUXPOMETp, TMapoBas TypOuHa, JIBUTATENb
BHYTPEHHETO CTOPaHUSI.

OJIEKTPUYECKHUE 1 MAT'HUTHBIE ABJIEHUA




7.1

Onextpuzanus Tei. J[Ba poja 3JeKTpUUECKHX 3apsiioB

B3aumoneiictBue  3apsokeHHbIX — Ted.  3akoH  Kynona

7.2 (3aBUCUMOCTh CHJIBI B3aMMOJCHCTBHS 3apsSKCHHBIX TEJI OT
BEJIMYMHBI 3aPSJIOB ¥ PACCTOSHUS MEXK]TY TEJIaMH )
Onektpuueckoe mnojie. Hanpspk€HHOCTD AIEKTPUYECKOTO TOJIS.

7.3 [IpuHuMnT ~ Cymepro3Wmuu  SJEKTPUYECKUX  moyed  (Ha
KaueCTBEHHOM YpPOBHE)

Hocurenu BIIEKTPUYECKUX 3apsiI0B. DJIeMeHTapHbIN
7.4 anektpuueckuil 3apsana. Crpoenue aroma. I[IpoBogHUKH U
JUDJIEKTPUKH
7.5 3aK0oH COXpaHEHUs AIEKTPUUECKOTO 3apsiaa
76 DJeKTpUYECKUn TOK. YcnoBus CYIIIECTBOBAHUS
' AIIEKTPUYECKOTO TOKA. MICTOUYHHKYU MOCTOSITHHOTO TOKa

77 JleficTBUSI ANEKTPUYECKOTO TOKa (TEIUIOBOE, XHWMHYECKOE,
' MarHuTHOE). DIEKTPUUECKUN TOK B )KUIKOCTSIX U Ta3ax

7.8 Onekrpuueckas nemnb. Cuia Toka. JNeKTPUYECKOe HalPsHKEHNE

79 ConpoTuBjieHre MPOBOJHUKA. YAEIbHOE COMPOTUBICHHE
' BEIIECTBA

7.10 3akon Oma aJ1g y4acTka 1enu

7.11 [TocnenoBarenbHOE U MapaliieIbHOE COSTUHEHNE POBOTHUKOB

712 PaGoTa m MOIIHOCTH 3JEKTPUUYECKOTO TOKA. 3akoH [[xoyms —

' Jlenua

713 DNEKTPUYECKHE T U MOTPEOUTENIN JICKTPHUSCKON IHEPTHH

' B ObITy. KOpoTKoe 3aMbIkaHue

714 [TocTossHHbIE ~ MarHUTBHL. ~ B3auMopeicTBHe  MOCTOSTHHBIX

' MarHuTOB

715 MaruutHoe nosje. MarHuTHOE 1noJjie 3eMJIM U €ro 3HAa4eHUe I

' KM3HH Ha 3emite

716 OnbiT Opcrena. MarHuTHOE TOJIE  DJIEKTPUYECKOTO  TOKA.

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

717 DNeKTpOoJABUTATEeNh  MOCTOSHHOTO  TOKa.  Mcmonib3oBaHHe

' DIIEKTPOJBUTATENIE B TEXHUYECKUX YCTPOMCTBaX U Ha
TPaHCIIOPTE

718 Oneitel Dapanes. SIBneHUE SICKTPOMATHUTHOM WHIYKIIHH.

' [MpaBuio JleHma
OnektporeHeparop. CrmocoObl TOMYYEHHUS]  AIEKTPUUIECCKOM

7.19 SHEPTUH. DJEKTPOCTAHIIMM Ha BO30OHOBIIIEMBIX HCTOYHHKAX
SHEPTUU

790 [TpakTrueckue pabOTHI:

OMNBITH 0 HAOTIOJACHUIO AJICKTPU3AIMH TEJl WHIYKIUEH U TIPH




7.21

7.22

COIIPUKOCHOBEHUMU.
HccnenoBanue NeHCTBUS IEKTPUYECKOTO TOJIS HA IIPOBOJIHUKH
U IUDJIEKTPUKH.

CO6opka u npoBepka padOThl MEKTPUUECKOM LIEMU OCTOSHHOTO
TOKa.

W3mepenue u peryaupoBaHue CUIIbI TOKA.

N3mepenue u peryaupoBaHue HaIPsKCHUS.

HccenenoBanue 3aBUCHMMOCTH  CUJIBI  TOKA, MAYLIETO 4epes
pPE3UCTOP, OT CONPOTUBIICHHS PE3UCTOpPAa W HAIPSIKEHUS Ha
pesucrope.

OneIThI, JEMOHCTPUPYIOLIME 3aBUCUMOCTH 3JIEKTPHUYECKOIO
CONPOTHUBIICHUS MPOBOJAHMKA OT €ro JUIMHBL, IUIOLIAJH
IIONEPEYHOr0 CEUEHUS U MaTepuaa.

ITpoBepka IIpaBuJIa CIIOKECHMS HaIPsKEHUI pu
IIOCJIEIOBATEIIbHOM COEJUHEHUN ABYX pe3ucTopoB. lIposepka
IpaBuja JUisi CWIbl TOKa IIPU IApaJUICIbHOM COCAVMHEHUHU
pesuctopoB. OmpeneneHue pabOThl AIEKTPUUYECKOTO TOKA,
uaymero  d4epe3  pesucrop.  OmpeneseHUe  MOIIHOCTH
NIEKTPUYECKOTO  TOKA,  BBIACIAEMOHM  HA  PE3UCTOpE.
HccnenoBanne 3aBUCHMMOCTH  CUJBI  TOKA, MAYLIETO 4epes
JaMIIOYKy, OT HampsbkeHuss Ha Hel. Onpenenenne KIIJT
Harpesatend. lccnenoBaHMe MAarHUTHOTO — B3aUMOJEHCTBUS
MOCTOSIHHBIX ~ MarHUTOB.  M3ydeHWe  MarHUTHOTO  MOJIA
MOCTOSIHHBIX MAarHUTOB IpU UX OOBEIWHEHUU U Pa3/ICICHHM.
HccenenoBanue AEMCTBUSA JIEKTPUYECKOIO TOKA HA MarHUTHYIO
cTpenky. OmbITBl, JAEMOHCTPUPYIOLIME 3aBUCHMOCTb CHJIBI
B3aMMOJEMCTBYS KaTyIIKH C TOKOM U MarHuTa OT CHJIbl TOKa U
HampaBJIeHUs TOKa B  KaTymke. M3ydenwe pelicTBus
MarHMTHOTO I0JI Ha MPOBOJHUK ¢ TOKOM. KoHcTpynpoBanue u
uzyueHue paboTel anekrpoasurarens. Msmepenne KIIJ]
AJIEKTPOJIBUTaTENIbHON YCTaHOBKH. OIBITHI 110 MCCIEI0BAHUIO
ABJICHUS]  JJIEKTPOMAarHUTHOM  HMHAYKIHMHM:  HCCIEAOBAHUE
M3MEHEHUH 3HaYeHMsI U HaIlPaBJIEHUSI UHAYKLIIHOHHOTO TOKa

@usnyeckue sBIECHUSA B NPUPOLIE: IIEKTPUUECKUE SIBICHUS B
aTMocdepe, 3IEKTPUYECTBO KHMBBIX OPraHU3MOB, MAarHUTHOE
nosie 3emud, Apeid TMOT0COB, POIh MArHUTHOTO TIOJS JIst
KU3HM HA 3eMJie, OJISIPHOE CUSHHUE

TexHuueckne  yCTpPOMCTBA:  DJIEKTPOCKOI,  aMIEPMETD,
BOJIBTMETP, pEOCTaT, CYETYUK DJICKTPUYECKOM DHEPIuUH,
AIIEKTPOOCBETUTENBHbBIE npudopHI, HarpeBaTelbHbIE
AIEKTPONIPUOOPHI (mpumepsr), AIEKTPUICCKHE
IIPEIOXPaHUTENHN, JIEKTPOMArHur, JJIEKTPOJIBUraTEIIb
IIOCTOSIHHOT'O TOKa, T€HEPATOP MOCTOSHHOTO TOKA




9 KIIACC

Kox Konx snementa [IpoBepsieMble 27IEMEHTBI COAEPIKAHUS
paszznena
MEXAHUWYECKUE SABJIEHUA
8.1 Mexanuyeckoe aBuxkeHue. MarepuanbHas Touka. Cucrema
' oTcuéra
8.2 OTHOCHUTEILHOCTh MEXAHUYECKOTIO JBIKEHUS
8.3 PaBHOMEpHOE IPSAMOJIMHEHHOE JBUKEHUE
8.4 HepaBHoMepHOe mnpsiMosivHeliHOe aBMkeHue. CpenHss u
' MT'HOBEHHAsI CKOPOCTh TeJla IPU HEPAaBHOMEPHOM JBUKCHHUH
8.5 Yckopenue. PaBHOYCKOpEHHOE MPSIMOIMHEWHOE TBUKECHHE
8.6 CBobOomHoe manenue. OneIThl [ anmes
PaBHOMepHOE JnBHKEHME T10 OKpyXHOCTH. llepmon wu
8.7 gactota oOpameHus. JluHeWHas ¥ yrjioBas  CKOPOCTH.
LleHTpOCTpEeMUTETHPHOE YCKOPCHHE
8.8 [TepBrrit 3akoH HproToHa
8.9 Bropoii 3akon Herotona
8.10 Tperuii 3akon HeroToHa
8.11 [TpuHIMIT Cynepno3uiuu CUil
8.12 Cuna ynpyroctu. 3akoH ['yka
8 8.13 Cuna TpeHUs: CHJa TPEHUS CKOJBKCHHS, CHJIa TPEHUS
' TIOKOS, IPYTHE BUJIBI TPEHUS
8.14 Cuna TSDKeCTH U 3aKOH BCEMUPHOTO TATOTECHUS. Y CKOpEHHE
' CBOOOHOrO NaICHUS
8.15 IBuwxenne mmaHeT Bokpyr Comnma. IlepBas kocMudeckas
' cKkopocTh. HeBecoMocTh 1 mieperpy3ku
8.16 PaBHOBecue maTepranbHON TOYKH. AOCOTIOTHO TBEPIOE TEIO
8.17 PaBHOBecue TBEpAOrO Tena € 3aKpPEIUIEHHONW  OChIO
' BpaieHusi. MoMeHT cuibl. LleHTp TsokecTn
8.18 Nmnynse Tena. U3menenue nmmnynbca. IMnynbe cuibl
8.19 3aK0H COXpaHCHHS HMITYJIbCA
8.20 PeakTuBHOE qBUXKEHUE
8.21 Mexannyeckas paboTa U MOIITHOCTD
8.9 Pabora cun TspKecTH, ynpyroctH, TpeHus. CBsA3b SHEPruM H
' paboThI
8.93 [loTeHunanpHas >HEprus Teja, MOAHITOrO HaJ MOBEPXHOCTHIO
' 3emiu
8.24 [ToTentnmanpHast YHEPTUS CKATOUN MPYKUHBI




8.25

Kunernueckas sneprust. Teopema 0 KHHETUYECKOW SHEPTUU

8.26

8.27

3aKoH COXpPaHCHUA MEXaHHYeCKOM OHEPIrun

[IpakTuueckue padbOTHI:

Ompenenenne cpenHe CKOPOCTH CKOJNBXEHUS Opycka WiH
JBIKCHUSI HIapHKa IO HAKIOHHOM miockoctH. OmnpexneneHue
YCKOpEHHsS Tejla NpU pPaBHOYCKOPEHHOM JBIKCHHH IIO
HAKJIOHHOW TIOCKOCTH.

HccnenoBanue  3aBUCUMOCTH  IYTH  OT  BPEMEHH  IIPH
PaBHOYCKOPEHHOM JIBM)KEHUH 0€3 HayaJIbHOM CKOPOCTH.
[IpoBepka TUIOTE3BI: €CIAM NPU PABHOYCKOPEHHOM JIBM)KEHUHU
0e3 HayaJIbHOW CKOPOCTH IyTH OTHOCSTCA KaK psJ HEUETHBIX
9HuCell, TO  COOTBETCTBYIOIIME  IPOMEKYTKH  BpPEMEHH
OJTMHAKOBBI.

HccnenoBanue 3aBUCHMOCTH CHIIBI TPEHHS CKOJIBKEHHUS OT CHIIBI
HOopMalibHOTO fAaBieHus. Omnpenenenue ko3¢ (uIeHTa TpeHUus
CKOJIB)KECHHUSI. Onpenenenue KECTKOCTH MPY>KUHBIL.
Onpenenenne paboOThl CWIbI TPEHUS TMPU PaBHOMEPHOM
IBIDKEHUM  Tela MO  TOPU3OHTAIBHOW  TIOBEPXHOCTH.
Ompenenenue pabOTHl CUIIBI YIPYTOCTU NMPHU MOABEME Tpy3a C
UCIOJIb30BAHNEM HEMOJIBUKHOTO U IIOJIBHXKHOTO OJIOKOB

8.28

8.29

duznuecke SIBICHUS B nopupoac: IMPUIWBBI W  OTJIMBEIL,
JABHKXCHUC TITIAHET ConHeunoi CUCTCMBbI, pCAKTUBHOC ABHUKCHUC
JKHUBBIX OpPTaHU3MOB

Texnuyeckue YCTPOﬁCTBaI CIILAOMECTP, HATYHUKU IIOJIOKCHUA,
PacCTOAHUA U YCKOPCHUS, PAKCThI

MEXAHNWYECKUE KOJIEFAHUA 1 BOJIHBI

KonebarenbHoe  nBukeHue. OCHOBHBIE  XapaKTEPUCTUKHU

91 KoJIe0aHuii: TIEPHOI, YaCTOTa, aMILIUTY 1A
9.2 MareMatnueckuii ¥ TpPYXKUHHBIM MasTHUKHU. [IpeBpamenue
' SHEPTUU MPHU KOIeOaTeILHOM JIBHKEHUHU
9.3 3aryxatomue kojiebanus. Bernykaennbie konebanus. Pezonanc
Mexannueckue BonHbL. CBONCTBA MEXAHMYECKHMX  BOJIH.
9.4 [IpononpHbIE U MONEpEeYHBIE BOJIHBI. J[JIMHA BOJIHBI U CKOPOCTh
' e pacrpocTpaHeHus. MexaHHUueckue BOJHBI B TBEPIOM TeJe,
CECMUYECKHUE BOITHBI
9.5 3Byk. I'pomkocCTh 1 BbIcOTa 3ByKa. OTpaxxeHue 3ByKa
9.6 HNudpa3Byk u yIbTpasByk
[IpakTuyeckue pabOTHI:
OmnpeneneHne 4acTOTHI ¥ MepHoa KoleOaHUi MaTeMaTHUECKOTO
9.7 MasiTHUKA.

OmpeneneHne 4YacTOThl W TEpHOJA KOJICOAHWH TPYKHHHOTO
MasiTHUKa




HccnenoBanue 3aBUCUMOCTH nepuosa KosieOaHuin
IIOJIBEIIEHHOTO0 K HUTHU Tpy3a OT JUIMHBI HUTH. VccienoBanue
3aBUCUMOCTH IIE€pHOJa KOJeOaHUN NPYKMHHOTO MasTHUKA OT
Macchl rpys3a. [IpoBepka He3aBUCHUMOCTH Iepuoja KoJjeOaHUit
rpy3a, MOJABELICHHOTO K HHUTH, OT MacChl I'py3a U KECTKOCTH
npyXuHsl. I3mepenue yckopeHust cBOOOIHOTO MaieHUsS
@dusnueckue SABICHUA B IPUPOJE: BOCIPUSATHE 3BYKOB
9.8 KHUBOTHBIMH, 3€MJIETPSICEHUE, CEHCMMUYECKHE BOJIHBI, I[yHaMH,
X0
9.9 TexHuuecKue yCTpOMCTBA: IX0JIOT, UCIIOJIB30BAHUE YIbTPA3BYKa
' B OBITY M TEXHHUKE
SJIEKTPOMAT'HUTHOE IIOJIE U SJIEKTPOMAT'HUTHBIE BOJIHBI
101 DJEeKTpOMarHUTHOE  MoJie.  DJEKTPOMAarHUTHbIE  BOJIHBI.
' CBoiicTBa 3J1EKTPOMArHUTHBIX BOJH
10.2 [kana 31€KTPOMarHUTHBIX BOJH
10.3 OnexkTpoMarHutHas npuposa ceera. CKopocTs cBera. BonHoBble
' CBOMCTBA CBETA
10 [IpakTuueckue padbOTHI:
10.4 N3ydyeHue CBOMCTB BJIEKTPOMArHUTHBIX BOJH C IOMOIIBIO
MOOMIJIBHOTO Tesie(hoHa
105 ®usnyeckue SBICHHUS B NpUpoJe: OHOJOTrMYEecKoe JIeicTBHE
' BUJIIMOT O, YIIBTPa(HOIETOBOTO W PEHTI€HOBCKOTO MU3ITYICHUI
10.6 TexHuueckue ycTpoWCTBa: HCIIOJIb30BAaHHE JIEKTPOMAarHUTHBIX
' BOJIH /111 COTOBOM CBA3M
CBETOBBIE ABJIEHU A
111 JIyueBas monens ceera. Mcrounuku cseta
11.2 IIpsimonuHeEitHOE pacpoCcTpaHEHHUE CBETa
11.3 OTtpaxenue ceta. [mockoe 3epkano. 3aK0H OTpaKEHUS CBETa
114 [Ipenomnenue cBera. 3akoH mpenomsieHus cBera. llomHoe
' BHYTpPEHHEE OTPaKCHHUE CBETA
115 JIunza. Xop tyyen B TMH3E
11.6 Onrtuyeckas cucteMa ¢oroanmapara, MUKpOCKOIA U TeJIECKoIa
11 11.7 I'maz  kak  onruueckas  cucrema.  bau3zopykocth U
' JATbHO30PKOCTh
118 Paznoxenue Oenoro cBera B crnekrp. OnbiTel HbroTOHA.
' Cio)keHne CneKTpalIbHBIX LBETOB. Jlucnepcus cBera
[IpakTuyeckue pabOTHI:
HccnenoBanue 3aBHCHMOCTH yIila OTPaKEHHUS] CBETOBOTO
11.9 Jy4da OT yIJia MaJIeHuUs.
N3yueHne xapakTepuUCTHK M300pakeHUs IpenMeTa B
IJIOCKOM 3€pKalle.




11.10

11.11

HccnenoBanmne 3aBUCUMOCTH yTJIa MPEIOMIICHHSI CBETOBOTO
Jy4a OT yIJia MajieHus] Ha FPaHULIe «BO3JIYX — CTEKIIO.
[Tonyyenne wu300pakeHH C TOMOINBI coOuparomen
JIUH3BI.
Omnpenenenue HOKYCHOTO PACCTOSIHUSI U ONTUYECKON CHUITBI
coOuparoIei JTMH3HI.
OMnBITH IO PA3TIOKEHHIO OETOT0 CBETa B CHEKTP.
OneITEl TIO BOCHPHUATHIO I[BETA MPEIAMETOB TMPH HX
HaOJII0ICHUU Yepe3 I[BETOBBIC (PUIBTPHI
Ouznyeckue sBieHUa B npupone: 3armenus ConnHia u JIyHsl,
1BeTa TeJ, OINTHUYECKHE sBIeHUs B arMmocdepe (uBer HeOa,
pedpakius, pagyra, MUPax)
TexHuyeckue yCTpo¥CTBa: OUYKH, MEpHCKol, QoToanmnapar,
ONTUYECKUE CBETOBOBI

12

KBAHTOBLBIE ABJIEHUA

121

12.2

OmnwiTel Pesepdpopaa u mimaHetapHas Mojaenb atoMa. Mojenb
aroma bopa

HUcnyckanne u  mOOMJIoOLIEHHE CcBeTa aroMoM. KBaHTHI.
JIuHenyaTsie CIIEKTPhI

12.3

12.4

PanuoaxktuBHOCTB. Anb(a, 6eTa- 1 raMMa-u3IydeHHs

Crpoenue atomHoro siapa. HykinoHHast MoJiesb aTOMHOTO sipa.
H30TONnEI

125

PannoaktuBHele npeBpanienus. Ilepuon noypacnana aToMHBIX
Aa1ep

12.6

12.7

SAnepHble peakiuu. 3aKOHBl COXPAHEHHS 3apsAI0BOrO U
MacCOBOI0 YHCEI

3Hepr1/151 CBs31 ATOMHBIX SAJIEP. CBsi3b MacChl U SHEpPTUn

12.8

12.9

12.10

12.11

Peakuuu cuntesa u genenud saep. Mcrounuku sueprun ConHia
M 3BE3]

SnepHas sHepreTuka. J[elicTBUE paguOAaKTUBHBIX U3JIyUCHUN Ha
JKUBBIE OPTraHU3MBbI

[IpakTuyeckue paboOTHI:

HabmtoneHne crijonHbIX U TMHEHYaThIX CIIEKTPOB U3ITyYESHHUS.
HccnenoBanue TpPEeKOB: HW3MEPEHHE HHEPIUM  YACTHUIIBIIO
TOPMO3HOMY ITyTH (110 (hoTOoTrpadusiM).

W3mepenune paanoakTHBHOTO (poHA

dusnueckue SIBJICHUS B IIPUPOLE: €CTECTBEHHBIN
panMOaKTUBHBIN (OH, KOCMHYECKHE JYy4H, PaJAUOAKTHBHOE
U3TyYCHUE TMPUPOAHBIX MUHEPAIOB, JEHCTBHE paaHMOaKTHUBHBIX
U3ITyYeHUN Ha OpTaHU3M YeJIOBeKa

12.12

TexHuueckrue yCTpOWCTBA: CHEKTPOCKOI, HWHIUBUIYATbHBIN




A03UMCETP, KaMEpa Bunscona




IPOBEPSIEMBIE HA OI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUS

Kon
NpoBepsieMOro
TpeOOBaHMS

IIpoBepsiemble TpeOOBaHUSA K MPeAMETHBIM pe3yJbTaTaM 0a30BOI0
YPOBHSI OCBOCHHUS OCHOBHOI 00pa30BaTe/IbHOM MPOrPaMMbl OCHOBHOT'0
o0urero oopazoBanusi Ha ocHoBe PI'OC

[Tonnmanue posnu (U3MKU B HAy4YHOM KapTHHE MUpPA; CHOPMUPOBAHHOCTD
0a30BBIX TMPEACTABICHUN O 3aKOHOMEPHOW CBS3M U I[O3HABAEMOCTHU
SABIIGHUW  TPUPOJBI, O  POJIM  OKCIepuMeHTa B  (Qusuke, O
cuctemooOpasyromie ponu (QU3UKA B Pa3BUTHH €CTECTBEHHBIX HayK,
TEXHUKA M TEXHOJOTHH, 00 IBOIMIONUHN (DU3NYECKUX 3HAHUNH M UX POJIA B
LIEJIOCTHOM €CTECTBEHHOHAy4YHOW KapTHHE MHpPA, O BKJIAJEC POCCUHCKHUX U
3apyOexKHBIX yUEHBIX-(U3UKOB B Pa3BUTHE HAYKH, OOBSICHEHHUE MPOIECCOB
OKpY’KaloIllero Mupa, pa3BUTUE TEXHUKU U TEXHOJIOTUH

3HaHUsA O BHJAX MaTepuu (BELIECTBO M MOJIE), O JBWKEHMU KakK Crocode
CYIIECTBOBaHHUS MAaTepuH, 00 aTOMHO-MOJIEKYJSPHOH TEOPUH CTPOCHHUS
BEIIECTBA, O (PU3NYECKON CYINIHOCTH SIBJICHUN NPHPOIBI (MEXaHUYECKHX,
TEIJIOBBIX, AJIEKTPOMArHUTHBIX U KBAaHTOBBIX); YMEHUE pa3/inyaTh SIBICHUS
[0 ONHWCAHUID HX XapaKTEPHBIX CBONCTB M HA OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIUX JlaHHOE (PU3NYECKOe SBJICHUE; YMEHHUE pPaclo3HaBaTh
NPOSIBIIEHUE H3YYEHHBIX (U3NYECKHX SBICHUA B OKpPY)KAIOLIEM MHUpE,
BBIJIEJISAS UX CYLIECTBEHHbIE CBOMCTBA (IIPU3HAKH)

Bilanenne ocHOBaMM IOHATHUHMHOIO amnmapara M CHMBOJUYECKOIO S3bIKA
GU3MKM ¥ UCHOJB30BaHUE HUX JJS pelIeHHs Y4eOHBIX 3a/Jay; yMEHHE
XapakTepu3oBaTh CBOWCTBAa TeJ, (U3MYECKHE SBICHHUS M IPOLECCHI,
UCTIONB3Ys PyHIaMEHTAJIbHBIE U SMIUPUUYECKHUE 3aKOHbI

YMeHre ONUCHIBATh HM3yUYCHHBIE CBOMCTBA TENl W (PU3MUECKHUE SIBICHHSI,
UCIIONB3Ys (PU3UYECKUE BETUIHHBI

Brnagenne ocHoBaMH METOJI0B HAYYHOTO MO3HAHUS C YU4ETOM COOIIO/ICHUS
MpaBuJI O€30MMACHOTO TpyAa: HaOMoieHne GU3NIECKUX SIBICHUM:

YMEHHE CaMOCTOSATEIBHO COOHMpATh SKCIICPUMEHTAIBHYIO YCTAaHOBKY W3
JTAHHOTO Ha0opa 00OpyAOBaHUS MO WHCTPYKIIUH, OMKMCHIBATH XOJ| OTBITA U
3aIMUChIBaTh €0 Pe3yJbTaThl, (POPMYINPOBATH BHIBOJIBI;

MMPOBCACHUEC IMPAMBIX W KOCBCHHBIX HSMepeHI/Iﬁ (i)I/I3I/I‘-IeCKI/IX BCIIMYHNH:
YMEHHE  IUIAHUPOBAaTh  M3MEPEHHs,  CaMOCTOATEIBbHO  COOMpAaTh
SKCHICPUMCHTAJIbHYIO YCTAHOBKY II0 HWHCTPYKIWH, BBIYUCIIATL 3HAYCHHC
BEJIMYMHBl U AHAJIU3UPOBATH IIOJYYEHHBIE PE3YJIBTATHI ¢ YUETOM 3aJaHHOU
[IOTPELIHOCTH Pe3yIbTaTOB U3MEPEHUN;

NIPOBE/ICHUE HECIIOKHBIX HKCIIEPUMEHTAIBHBIX UCCIICIOBAHHIA;
CaMOCTOSITENIFHO COOMPATh AKCIEPUMEHTAIBHYIO YCTAHOBKY M MPOBOIUTH
UCCIICIOBAaHUE 110 WHCTPYKIUH, TPEACTABIATH MOJNyYCHHBIC 3aBUCHMOCTH




¢u3nueckux BEIMYMH B BUAe TaOmMI W TpaduKOB, YUUTHIBAThH
HOTPEITHOCTH, JIeNIaTh BBIBOJIBI IO PE3yJIbTaTaM HCCIIeIOBAHUS

[TonnMaHMe XapakTEpPHBIX CBOWCTB (M3WYECKHX MOJeneil (MaTepuabHas
TOYKa, a0COIIOTHO TBEPAOE TEIO, MOJEIN CTPOCHUS ra30B, KHIKOCTEH U
TBEPABIX TeJ, IUIAHETapHAasi MOJEIb aTOMa, HYKJIOHHAs MOJEIb aTOMHOI'O
A1pa) U yMEHUE IPUMEHSATH UX JJIs1 00BbsCHEHNS (PU3NYECKHX TPOLIECCOB

VYMeHne 00BSACHATh (PU3NUECKHE MPOLECCHl M CBOMCTBA Tell, B TOM YHCIE U
B KOHTEKCTE CHTyallMd NPaKTUKO-OPUEHTHPOBAHHOTO XapakTepa, B
YaCTHOCTH, BBISBIIATD NPHUYINHHO-CJICICTBCHHLIC CBA3HU n CTPOUTH
OOBSICHEHHE C ONOpOW Ha HM3y4YCHHbIE CBOWCTBA (PU3MUECKUX SIBICHUH,
¢du3nUecKre 3aKOHbI, 3AKOHOMEPHOCTH U MOJIEITH

YMenue pemars pacu€THble 3a1a4n (Ha 6a3e 2 — 3 ypaBHEHMI), UCIIONIB3YS
3aKOHBI U (POPMYIIBI, CBS3BIBAIOIINE (PU3UYECKHE BEITMYMHBI, B YACTHOCTH,
3alMCchIBaTh KPAaTKOE YCJIOBUE 3a/1a4d, BBIABJISATH HEJOCTAIOLIUE JaHHbIE,
BBIOMPATh 3aKOHBI W (QOPMYNbI, HEOOXOAWMBIE sl €€ pelieHus,
UCIIOJIb30BaTh CIPABOYHBIE JaHHBIC, IPOBOJUTH pPacu€Thl U OLEHUBATh
PEATMCTUYHOCTD MOJYYEHHOTO 3HAYeHUS (DU3MUECKO BEIWYHHBI; YMEHUE
OTpEACNATh Pa3MEPHOCTh (U3MUYECKON BEIMYUHBI, MOJYYEHHOW MpHU
pellIeHnH 3aa9u

YMeHHe XxapakTepu30BaTh MPUHIIMIIBI I€HCTBUS TEXHUYECKUX YCTPOWCTB, B
TOM 4HcJie OBITOBBIX MHPUOOPOB, M TMPOMBIIUIEHHBIX TEXHOJIOTHYECKHX
IPOILIECCOB M0 UX OMHMCAHUIO, UCHOJb3Yys 3HAHUS O CBOMCTBAX (PU3MUECKUX
SBJICHUN U HEOOXOAMMbIe (PU3UUYECKHE 3aKOHOMEPHOCTH

10

YMeHue ucnosiab30BaTh 3HaAHUS O (U3NYECKUX SIBICHUSAX B IOBCEIHEBHOU
JKU3HU i oOecrieyeHus O€30MacHOCTH MpU OOpalieHUH € OBITOBBIMU
npuOopaMyi M TEXHUYECKUMHU YCTPOHCTBAMH, COXPAHEHMs 3/10pOBbI M
COOJIIOJIEHHsI HOPM HKOJIOTMUECKOTO MOBEJEHHS B OKpY)KaoLIEH cpene;
NOHUMaHHE HEOOXOAUMOCTH TPUMEHEHUS JIOCTWXKEHUH (UMK |
TEXHOJIOTHH JUIsl pallMOHAIBHOTO IPUPOIOIIOIb30BAHUS

11

OnelT  moucka, MpeoOpa3oBaHUS W TpPeACTaBieHUs UHGOPMaLUU
¢u3nueckoro - coiepKaHMs € MCIOJb30BaHMEM  HH(POPMAIMOHHO-
KOMMYHHUKAaTHBHBIX TEXHOJIOTHH; YMEHHE OLEHUBAaTh JOCTOBEPHOCTh
NOJy4eHHOW MHQOpMalMM Ha OCHOBE HMEIOLIUXCA 3HAaHUM W
JOTIONTHUTEIbHBIX MCTOYHMKOB; YMEHHE HCIIOJIb30BaTh IPU BBINOJIHEHUU
y4yeOHbIX 3aJaHUil  HAYYHO-TIONMYJSIPHYIO  JIUTEpaTypy (U3NYECKOro
coJiep’KaHusl, CIpaBOYHbIe MaTepuaibl, pecypchl ceT VHTepHeT; BianeHue
0a30BbIMH HaBbIKaMU IpeoOpa3oBaHusl MHGOPMAIMK U3 OJHOM 3HAKOBOM
CHUCTEMBI B JpPYIyl0; yYMEHHE CO3[aBaTh COOCTBEHHbIE IMUCbMEHHBIE U
YCTHBIE COOOLIEHNSI HA OCHOBE MH(OPMAIK U3 HECKOJIBKUX UCTOYHUKOB




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

K IIpoBepsieMblii 3JIeMeHT COAePKAHUSA
ox

1 MEXAHWYECKUE SABJIEHUA

MexaHndeckoe JABHXKCHUC. MaTepI/IaJ'IBHaH Touka. Cucrema orcuéra. OTHOCHTEIIFHOCTD
JABHKCHUA

11

PaBHOMepHOe u HepaBHOMepHOe aABMkeHue. Cpenusisi ckopoctb. Dopmyna ans
1.2 BBIYMCICHUS CpEAHEH CKOPOCTH: V = S/t

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

13 x(O)=x,+vuft

I'paduku 3aBUCUMOCTH OT BpeMEHM ISl TPOEKIUH CKOPOCTH, IPOEKIHNH
IIEpEMEICHUS, IIyTH, KOOPAUHATHI IIPY PABHOMEPHOM IPSIMOJIMHEWHOM JBUKEHUH

3aBUCHUMOCTh KOOpJAMHATBl Tejla OT BPEMEHM B Clyya€ pPaBHOYCKOPEHHOI'O
HPSIMOJIMHENHOTO ABUKEHUS:

-le:f:l = 1-.|;|: * f_ax *

(]

DopMybl U MPOEKLUUH IIEPEMEILEHNUs, TPOCKIUU CKOPOCTH U IIPOCKIUU YCKOPEHHUS
IIPY PABHOYCKOPEHHOM NPSIMOJIMHEWHOM JIBUKECHUU:

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

a.(f)=canst,

5 5

2 2_ 4
Uiy Yy Sy

Fpa(I)I/IKI/I 3aBUCUMOCTHU OT BPEMCHHU JISI MPOCKIUN YCKOPCHUS, IMPOCKIUU CKOPOCTH,
MpoCKIrU ICPEMCHICHUA, KOOPAWHATHI IIPpU PABHOYCKOPCHHOM HpﬂMOJ’IHHCﬁHOM
JBHXXCHHUHN

CBobonHoe mnanenue. dopmynbl, omMchBaOUMe CBOOOJHOE TNaJE€HHE Teia MO0
15 | BEPTHKAmA (IBWKEHHUE Teja BHU3 WM BBEPX OTHOCHTEIBHO IMOBEPXHOCTU 3E€MIIH).
' I'paduku 3aBUCUMOCTH OT BPEMEHHM JJISl POCKIIMU YCKOPEHUS, IPOSKIIUN CKOPOCTU U

KOOpAUHATHI ITPpU CBOGOI[HOM MMaaACHUU TCJIa 110 BEPTUKAIIN

CKOpOCTh PaBHOMEPHOTO JBIKEHHS TEJIa M0 OKPYKHOCTU. HampapieHne ckopocTu.
1.6  dopmyna s BBIYUCICHHS CKOPOCTH 4YeEpe3 paauyCc OKPYKHOCTH H TIEPHOJ
oOparreHus:




2MR

UZT

LenTpocTpemurenbHoe yckopenue. HarpaBieHne HeHTpOCTPEMUTENBHOTO YCKOPEHUS.
®opmyra 17151 BBIYUCICHHS] YCKOPEHUS:

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

Macca. IInotHocTs Bemectsa. Popmyra i BBIYUCICHUS IIIIOTHOCTH:

_m

17 P77
1.8 = Cwua — BexropHas puzmueckas BenmunHa. CIOKEHHE CHIT
19  SIBnenue unepuuu. Ilepssiit 3akoH HploToHa
Bropoii 3akon HeroToHa:
110 F=m-a
CoHanpaBlIeHHOCTb BEKTOpa YCKOPEHUS TeJla U BEKTOpa CUJIbI, IEHCTBYIOIIEH Ha TEIO
Bzaumopeincteue ten. Tperuit 3akoH HeroToHa:
1.11 F. p o _Fl—>2
TpeHue mokos M TpeHHE CKOJIbKeHUs. PopMmyrna UIsl BBIYMCICHHUS MOAYISl CHIIbI
TPEHUSI CKOJIbKEHHUS:
F_=n-N
1.12 p=H
Hedopmarus tena. Yopyrue u Heynpyrue aegopManun. 3aK0H yopyrou aedopmariu
(3akoH ['yka):
113 F=k-Al
1.14  BceMmupHoe TAroTeHue. 3aKOH BCEMUPHOTO TATOTEHHUS:




1.15

1.16

1.17

1.18

1.19

F-G. g -iﬂ:
'L
Cuna Tsoxectd. Y ckopeHue cBOOOIHOTO MaieHusl.
dopmyiia s BBIYUCICHUS CHIIBI TSKECTH BOJIM3M oBepxHOCTH 3emin: F = mg.
JBuxenue nnaner Bokpyr Connua. IlepBas kocMudeckas ckopocts. HeBecomocTs u

Meperpy3Ku
Hmnynbc Tena — BeKTOpHas pu3ndeckasi BelIMYMHa.

p=mi
HNmnynse cucremsl ten. U3sMenenne nmnyibca. MIMITynbe cuiibl

3aKkoH COXPAaHCHUS UMITYJIbCa JIA SaMKHYTOﬁ CUCTCMBI TCJI:
D=nyU; i, =const
PeakTuBHOE NBUXKEHUE

Mexannueckas pabota. @opmyna st BEIYUCICHHS paOOThI CHITHL:

A=Fscosc

Mexanuueckass MOIITHOCTb:

n=4
[

Kunerndeckas u noteHuanpHas sHeprus. @opMyiia s BEIUACICHHUS] KHHETUYECKOM
SHEPIUM:
2
oL
2

Teopema o knHeTHUECKOU dHEeprun. Popmyra i BBIYUCICHUS TOTCHIIMAIBHON
DHEPIUH Tela, IMOIHATOrO
HaJ 3eMIIEH:

E,= mgh

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

MEXaHUYECKOM 3HEepruu B OTCyTCTBUE cuil TpeHus: E = const.
[IpeBparenrie MexaHMUECKON SHEPTUU MTPU HAJTMUNUU CHIIBI TPEHUSI.

1.20

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




M +M +..=0
[ToaBuxHBIN 1 HeTOABWKHBIN O6510ku. KITJ] mpocThIx MeXaHH3MOB,

n= Anonesnas
A‘S&TI:E"IBEEHH

1.21

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

p=pgh+p,

1.22

1.23

3axoH [lackans. 'mapaBaudeckuii npecc

3akoH Apxumena. @opmyia Uil ONpEAeSICHNs BBITAJKUBAIOLIEH CUIIbL, AEUCTBYIOIIECH
Ha TeJO, NOTPYKEHHOE B AKUJKOCTh WM ras3:

Ycnopue nmaBanus Tena. [lnaBanue CYAO0B U BO3AYXOIJIaBAHUC

1.24

1.25

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

vol
T

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

1.26

3aryxaromue Konebanus. BeinyxxaeHnsie konedanus. Pezonanc

1.27

1.28

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

h=v-T

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

1.29

IIpaxmuueckue pabomoi

N3MmepeHne cpeaHel MIOTHOCTH BEUIECTBA; apXUMEIOBOM CHIIBL; )KECTKOCTU MPYKUHBI
K03 pHLIMEeHTa TPEHUS CKOJIbKEHUS; paOOThI CHIIBI TPEHUS, CHIIBI YIIPYTOCTH; CPEIHEH
CKOpOCTH JBIJKEHHSI OpycKa IO HAKJIOHHOM IIOCKOCTH; YCKOpEHHs Opycka IpH
JIBIDKEHUM 10 HAKJIOHHOW  IUIOCKOCTH; 4YacTOThl M  Hepuoja  KoJjeOaHMi
MaTeMaTHYECKOro0 MasiTHUKA; YaCTOTHI U MEpHoIa KojleOaHuil Mpy>KUHHOTO MasTHUKA;




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

HccnenoBanue 3aBUCUMOCTH apXUMEIIOBOM CHIIBI OT 00bhEMa MOTPY)KEHHOW YacTH Tea
U OT IUIOTHOCTH HJKOCTH; HE3aBUCHMOCTH BBITAIIKMBAIOIICH CHIIBI OT MacChl TeJa;
CUJIbI TPCHHUA CKOJIBXKCHHA OT CHJIBI HOPMAJIBHOI'O JABJICHUA U OT poOJa MOBCPXHOCTHU,
CWJIBI YIPYrOCTH, BO3HUKAMOIICH B MPYKUHE, OT CTEHCHH Ae(OpMalud MPYKUHBL
YCKOpEHUsl OpyCKa OT yria HAaKJIOHA HANPaBIIONIEH; Mmeproja (4acTOThl) KOJeOaHMiA
HUTAHOI'O MasiTHUKA OT AJIMHBI HUTH, IICpHUOIa KOHe6aHHﬁ MPY>XUHHOI'O MasATHUKaA OT
Macchl Tpy3a M JKECTKOCTH TMPYKUHBI, HCCICIOBAHUE HE3aBUCUMOCTH TIEpHOAA
KOJICOAHUH HUTSHOTO MasTHHKAa OT Macchl rpy3a. IIpoBepka yclioBHsI paBHOBECHS
pblyara

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

1.30 OpPraHU3MOB, PblUaru B Telle 4YeJIOBEKa, BIMSHUE aTMOC(PEpPHOrO JaBJICHUS HA JKUBOU
OpraHusM, IIJJaBaHHWE pbIO, BOCIPHUATHE 3BYKOB JKMBOTHBIMH, 3€MIIETPSICEHUE,
ceificMu4eckue BOJHBI, IIyHAMH, 3XO
Texnuueckue ycmpoiicmeéa: CIAJOMETp, JAaTYUKH TIOJIOKEHHS, pACCTOSHUS U
YCKOpEHHUs1, AMHAMOMETD, MOJIIIUITHUKH, PAKEThl, pbluar, MOJIBUKHbIN 1 HEMOIBUKHBIH

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

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

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

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

' BpoynoBckoe nBuxenue, mudpdy3us

2.3 ~ CmaunBaHUWE W KallWUISIPHBIC SBICHUS

2.4  TemnnoBoe pacuIMpeHHe U CKaTHE

2.5  TemnoBoe paBHOBecHE

26 Buytpennsist sneprus. Pabota u teruionepeaya kak crocoObl HN3MEHEHHUs BHYTPEHHEH

' SHEPruu

2.7 Bwuapl Teronepeaayn: TeIIONPOBOAHOCTb, KOHBEKIIHS, U3Ty4eHUE
HarpeBanue u oxiaxaenue tei. KonndecTBo TEIUIOTH. Y enbHas TeIUI0EMKOCTb:

*8 o=cm(ty-1)
3aKOH COXpaHEHUs PHEPTUH B TEIUIOBBIX MpoIeccax. Y paBHEHHE TEIIOBOro OanaHca:

2.9 Ql +Qg g

2.10 Hcnapenue u xKoHAeHcanus. VI3MeHeHHEe BHYTPEHHEH SHEPIHU B MPOLIECCEe UCTIAPCHUS




U KoHieHcaru. Kumenne sxuakocTu. Y ienbpHas Teriora napoodpaszosanus: L = Q/m

2.11  BnaxHOCTH BO3ayXa
[InaBnenne m xKpucrasmszanus. M3MeHeHne BHYTpEHHEH SHEpruu Npu IUIABICHUU H
KpUCTAJIU3aUK. Y 1eIbHas TEIJI0Ta IJIaBJICHUS:
2.12 0)
- m
513 BHyTpeHHsAs sHeprusi cropaHus TOIIMBA. Y JelbHas TEIUIOTa CrOpaHUs TOILIMBA: ( =
' Q/m
2.14  Tlpuniunsl pabotsl TemnoBbix apurareneid. KITJ[ TermoBoro npurarens
Ipakxmuueckue pabomul
W3mepenne ynenpbHOH TEINIOEMKOCTH METAUIMYECKOTO LWIMHIPA; KOJIMYECTBA
TEIUIOTHI, MOJYYEHHOIO BOJOW KOMHATHOM TemmepaTypbl (UKCHPOBAHHOM Macchl, B
515  KOTOPYIO OmymieH HArpeThli IUINHJP; KOJWYECTBA TEIUIOTHI, OTJAAHHOTO HArpeThIM
' LWIMHAPOM, T10CJIE€ OITyCKaHUS €ro B BOJY KOMHATHOM TeMIepaTypbl; OTHOCUTEIIbHON
BJIQKHOCTH BO3J]lyXa; YAEJIbHOW TEIUIOTHI IIaBleHus Jbaa. MccnenoBanue uaMeHeHUs
TEMIepaTypbl BOJAbl HPHU Pa3IUUHBIX YCIOBMAX; SBJICHHMS TEIUIOOOMEHA IpH
CMEILIMBaHUU XOJIOAHOM U ropsyei BOJIbl; IpoLecca UCTIapeHus
Qusuueckue A61eHUs 6 NpUpode. TTOBEPXHOCTHOE HATSHKCHNUE U KAIMJUISPHBIC SIBICHUS
2.16 B mpupoae, KpucTtaulbl B mpupoje, u3inydeHue CoiHIla, 3amep3aHue BOJOEMOB,
Mopckue Opu3bl; 00pa3oBaHKUE POCHI, TYMaHa, UHEs, CHera
Texnuueckue ycmpoticmea: KalWUISIPbl, TPUMEPHl HWCIOJIB30BAHUS KPHUCTAIIOB,
2.17  >KUAKOCTHBIN TEPMOMETp, NAaTUYMK TEMIEpPaTypbl, TEPMOC, CUCTEMa OTOIUICHHS JIOMOB,
THUTPOMETPHI, IICUXPOMETP, TapoBasi TypOWHA, TBUTATENb BHYTPEHHETO CTOPAHHS
3 DJIEKTPOMAT'HUTHBIE SABJIEHUA
3.1  Dnexrpuszanus Ten. J[Ba Buaa 3IeKTPUUECKUX 3aps/I0B
3.2  BzammoneiicTBHe 3apspKeHHBIX Tell. 3akoH Kymona
3.3 3aKoH COXpaHEHUs IEKTPUUYECKOTo 3apsaa
3.4 Onektpuueckoe  mnoine.  Hanpsok€HHocTh  anekTpudeckoro  nosid.  [IpuHimun
' CYTIEPIO3UIINH IEKTPUUECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE)
35 Hocurtenn snekrtpuueckux 3apsaoB. JlelicTBHE  SJEKTPUYECKOrO MOJNsS  Ha
' aNIeKTpuyeckue 3apsabl. [IpOBOTHUKY U TUAIEKTPUKU
[TocTossHHBIN ANEKTpUYECKUM TOK. JleHcTBHS 3iekTpuueckoro Toka. Cuia TokKa.
3.6  Hampsokenue.
I =q/t,U=A/q
3.7 DJIEKTPUIECKOE COMPOTUBIICHUE. Y IeTbHOE IIEKTPUIECKOE CONPOTHUBIICHHE:
' R =pl/S
3.8 3akon Oma ms ydactka snektpuueckou nenu: | = U/R
[TocnenoBarenbHOE COEAUHEHNE IPOBOAHHUKOB!
3.9

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




Hapanneanoe COCAUHCHUC ITPOBOJHUKOB PABHOI'O COIPOTUBJICHUA:

U=Ug:I=I+I;R=2.
- = )

e

CMelaHHbIe COCAUHCHU IMPOBOAHUKOB

3.10  PaGota u MomHOCTH ekTpuueckoro Toka. A = Ult, P = Ul
3akon Jxxoynsa — Jlenna:
3.11 0=1 2 pos
312 OnbiT Dpcrena. MarHuTHOE MOJIe MPSMOTO MPOBOJIHUKA C TOKOM. JIMHUM MarHUTHOM
' UHIYKIHN
3.13  MaruuTtHoe noje MOCTOSHHOTO MaruuTa. B3anMoaelcTBre MOCTOSSHHBIX MAarHUTOB
3.14  JleiicTBHe MarHUTHOTO TIOJI HA POBOJHUK C TOKOM
3.15  Omsrrel Dapanes. SABnenue snekTpoMaranTHON nHAYKIuu. [Ipasuio Jlenna
Ilpaxmuueckue pabomul
H3mepeHne 3JIeKTPUUECKOTO COMPOTUBIICHHS PE3UCTOPA; MOIIHOCTU AJIEKTPUUYECKOTO
TOKa; pabOTHI NIEKTPHUUECKOTO TOKA.
HccnenoBanue 3aBUCUMOCTH CHUJIbI TOKA, BO3HUKAIOIIETO B MPOBOJHUKE (PE3UCTOPHI,
316 JaMIoYKa), OT HAaPsDKEHUs Ha KOHIAX MPOBOAHMKA; 3aBUCUMOCTU COIPOTUBIICHUS OT
' JUIMHBl ~ NIPOBOJHMKA, IUIOMIAJM €ro IIONEPEeYHOTr0 CEYEHMs U YAEIbHOTO
COIPOTUBIICHUS.
[IpoBepka mpaBuna [UIsl AJIEKTPUYECKOTO HANPSDKEHUS MPU  TMOCIEI0BATEIbHOM
COCIMHEHUN TMPOBOJHUKOB; TMpaBujia Uil CHJIbl D3JEKTPUYECKOrOo TOKAa MpU
napanjielbHOM CO€MHEHUH NTPOBOJAHUKOB (PE3UCTOPHI U JIAMIIOYKA)
Qusuueckue A6leHus 6 npupode. DBIEKTPUUECKHUE SBJIEHHMsT B arMocdepe,
3.17  SJEKTPHUYECTBO >KMBBIX OPTaHU3MOB, MArHUTHOE TOJIe 3eMIIH, JPEH( IOITFOCOB, POJIb
MarHUTHOTO TOJIS 7151 )KU3HU Ha 3emJie, MOJISIPHOE CUSHUE
Texunuueckue ycmpoticmea: 3JIEKTPOCKOI, aMIIEPMETP, BOJBTMETpP, PEOCTAT, CUETUHUK
318 JNEKTPUYECKON  JHEPruu, DJIEKTPOOCBETUTENIbHbIE TNPUOOPHI, HarpeBaTesbHbIE
' AIEKTPOTPUOOpPHl  (TIPUMEPBI), DIEKTPUUECKHE TPEIOXPAHUTENH, dIEKTPOMATHUT,
AJIEKTPOABUTATENb TOCTOSHHOTO TOKA, TEHEPATOp MOCTOSHHOTO TOKA
3.19  DnekrpomarHuTHbIC BONHEIL. [lIKkana aneKTpoOMarHuTHRIX BOJH
3.20  Jlyuesas mojueinb cBeta. [IpsiMoMHEIHOE pacipocTpaHEHHE CBETa
3.21  3akoH oTpaxkeHus cpera. [Imockoe 3epkano
3.22  TlpenomieHue cBeTa. 3aKOH MPEIOMIICHHSI CBETa
3.23  ucmepcus cBeTa
394 JInnza. Xox nyueit B inH3e. POKYCHOE paccTOsiHUE JIMH3BL. OnTHUYECKas CUIa JIMH3BIL:
' D=1/F
3.25 I'nma3 kak ontuyeckas cucrema. Onruueckue mpudopsl
3.96 Ilpakxmuueckue pabomul

W3mepenne onTu4eckoi CHIIbl coOuparomeil JHMH3bI; (OKYCHOTO PpacCTOSHHA




coOuparomield JUH3BI (10 CBOMCTBY pPaBEHCTBA Pa3MEpPOB MpEaMETa U H300paKeHUs,
KOTI'Jla IpeIMeT pacioJio’KeH B ABOMHOM (oKyce), MoKa3aTes IpeJIoMIeHHs CTEeKIIa.
HccnenoBanue cBoiicTBa M300pakeHHUs, MOITYYEHHOTO C IMOMOIIBI0 COOMparoleit
JIMH3bI, U3MEHEHHSI (POKYCHOTO PACCTOSHUS JIBYX CJIOKEHHBIX JIMH3; 3aBUCHUMOCTH YTIJia
MPEIOMJICHUS] CBETOBOTI'O JIy4a OT YIJla aJIeHUs Ha TPaHUIIe «BO3AYX — CTEKIION

Dusuneckue sA6/1eHUs 8 npupode.‘ 3aTMCHUA COJIHI.[a n .HyHBI, OBETa TCJI, OIITHUYCCKHUC

3.27
sBJICHHS B aTMocdepe (BeT HeOa, pedpakiys, paayra, MUPax)
3.28  Texuuuecxue ycmpoticmea.: 09KH, IIEPUCKOT, (poToaIapar, ONTHIECKUE CBETOBOIBI
4 KBAHTOBGIE SIBJIEHUA
4.1  PaamoakTWBHOCTH. Anb(a-, 6eTa-, raMmma-u3nydenus. Peakuuu anbda-u Oera-pacmana
4.2 OnbiTel Pezepdopna no paccesuuto anbda-vactuil. [LianerapHas Mmozienb aToma
4.3  CocraB aToMHOTrO sigpa. M30TOIEI
4.4  Tlepuon momypacnaza aTOMHBIX P
45  SnepHble peakuuu. 3aKOHBI COXPaHEHMSI 3aps1I0BOIO U MAaCCOBOI'O YHCET
Quszuueckue s61eHUsE 8 Npupooe: SCTECTBCHHBIH PalUOAKTUBHBIA (POH, KOCMUYECKUE
4.6  ny4d, paJHOAaKTUBHOE M3IYyYCHHUE MPUPOIHBIX MUHEPAIOB, JCHCTBUE PAJMOAKTHBHBIX
M3JIy4CHUM Ha OPraHU3M 4eJIOBEKa
47 Texnuueckue ycmpoiicmea: CIEKTPOCKOIN, WHAWBUIYAIBHBIA JO3UMETp, Kamepa

BI/IHBCOHa, AACPHAA SHEPTCTUKA



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

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






